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CHAPTER 1

Introduction

The main aim of this thesis is to extend the empirical coverage of the Rel-
ativized Minimality (in the sense of Rizzi 1990, 2004a; Starke 2001) ap-
proach to syntactic locality and to develop a novel approach to compre-
hension deficits with movement-derived sentences in agrammatic Broca’s
aphasia.1 Reinhart (1998, 2006) proposed that syntactic movement is
a last resort operation, i.e. there is no optionality in movement, move-
ment takes place only to satisfy some interface requirement. Rizzi (2006,
p.98) elaborates on this proposal and argues that “the interface level in-
volved may be the syntax-morphology interface, internal to the narrow
computational system (as in the head movement case), or the external
interface with semantics, as in the case of left-peripheral Ā movement.”
The interface with the external system of meaning is the one we are in-
terested in here. The examples in (1) (ex.6, p.100 Rizzi, 2006) illustrate
its functioning. In these sentences the phrase [D book] has to receive two
interpretations: the first (for all the sentences) is the thematic interpre-
tation associated with the verb, i.e. patient, the second is interrogative,
topic and focus.2

(1) a. Which book should you read <which book>?
1Much of the material presented here has already appeared in various forms as

Grillo (2003, 2005, 2008); Garraffa and Grillo (2008); Gehrke and Grillo (2007, 2008).
2In the text I will alternatively indicate traces of movement as (t) or, as in these

examples (following Starke (2001)) with a copy of the moved element repeated in
angled brackets (<>). The use of t will be favored when Government and Binding
theory is discussed, and sometimes for simplicity, the use of a copy of the moved
element is in line with the copy theory of movement developed in Chomsky (1995)
and subsequent work.
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b. This book, you should read <this book book>
c. THIS BOOK you should read <this book>, (rather then

something else).

Following Rizzi, “Natural languages express this duality of interpretive
properties by having the phrase occur in two positions, each assigning
one kind of property.” Rizzi calls these two properties s-selectional and
criterial. Elements are first merged in a semantically selected position,
where they are assigned thematic properties, and successively they can
be merged again in a position dedicated to scope-discourse semantics.
The two positions form a “chain”.
Scope/discourse positions require Spec-head agreement with respect to
features of the relevant class: Q, Top, Foc, R, etc. for Questions,
Topic, Focus, Relatives, etc. Thus, in the version of generative gram-
mar adopted here, movement operations are derived through feature
matching between a probe and a goal in its c-command domain. In
the example in (2) below, a C head endowed with a wh-feature search
through its c-command domain and attracts the closest element bearing
a wh-feature.

(2) a. When did you say that he arrived <when>?
wh

The central claim of this thesis is that agrammatic’s problems with move-
ment derived sentences can be reduced to a special case of the more
general rules that restrict movement. Locality restrictions on movement
have been one of the most important and fruitful domain in generative
grammar since at least Ross (1967). It is quite fair to say that “a fun-
damental discovery of modern formal linguistics is that, if the length
and depth of syntactic representations is unbounded, core structural
relations are local”(Rizzi, 2004a, p.223). Relativized Minimality, RM
henceforth, states that a syntactic relation is restricted to the closest
possible element capable of bearing that relation. According to RM, in
a configuration like (3), a local structural relation cannot hold between
X and Y if Z is a potential bearer of the same relation and Z intervenes
between X and Y.

(3) . . . X . . . Z . . . Y . . .

An example of minimality effect in wh-islands is given below:
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(4) a. When did you say that he arrived <when>?
wh

b. *When did you say who arrived <when>?
×

Extraction of the temporal modifier when is allowed in (4-a) but not in
(4-b). In (4-a) when is endowed with a wh-feature which qualifies it as
a member of a class (the Operator class) distinct from the one to which
the subject you belongs (the Argumental class). The problem with
constructing the relevant wh-movement in (4-b) is that the wh-element
who, another element bearing the same wh- property (thus belonging
to the same Operator class), intervenes between when and its trace in
the mental representation. RM is a general principle of economy of
syntactic representations, a principle that “severely limits the portion of
structure within which a given local relation is computed, [. . . ], it is the
kind of principle that we may expect to hold across cognitive domains:
if locality is relevant at all for other kinds of mental computation, we
may well expect it to hold in a similar form: you must go for the closest
potential bearer of a given local relation.”[ibidem.]
Richness of internal structure of an element partly determines its abil-
ity to move over intervening elements. Thus, following Starke (2001),
which boy in (5) can be moved over the intervening how because which-x
has some additional semantic property with respect to how, this prop-
erty has been identified with Referentiality in Rizzi (1990), D-linking (in
the sense of Pesetsky 1987) by Cinque (1990), and specificity by Starke
(2001). This property, which following Starke I will take to be encoded
in a feature associated with the moved element, is what allows RM to
distinguish between the two wh-elements, which explains the acceptabil-
ity of the sentence.

(5) [which problem] do you wonder how to solve <which

specific-wh

problem>?

If this additional feature is not available, for example in case the context
does not provide a set of problems that authorizes the use of a specific
wh element, then RM will not be able to distinguish between the moving
elements and the intervening one and the sentence will be infelicitous.
For syntactic relations to be built successfully it is therefore necessary
that the full array of morphosyntactic features (including features such
as wh, and specific wh, but also φ-features such as person, gender and
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number) are present in the mental representation.3

Since Caramazza and Zurif (1976) it has been recognized that agram-
matic aphasics have specific problems with comprehension of seman-
tically reversible sentences in which the base order of arguments has
been inverted, e.g. object relatives, object clefts, object topicalization
and scrambling, and NP movement in passives, but not with sentences
in which the same operations have applied to the external argument e.g.
subject relatives, subject clefts, NP movement in actives (see Grodzin-
sky, 2000, among many others). The approach I will adopt captures the
selectivity of the effect by reducing the phenomenon to a special case of
Relativized Minimality.
More specifically, I propose that a loss of (syntactic) processing ability
can compromise the representation of the full array of morphosyntac-
tic features normally associated with syntactic elements, thus giving
rise to minimality effects in precisely definable syntactic configurations.
The minimality effects generated by this underspecification are at the
base of agrammatic’s problems with movement derived sentences. It is
claimed that a minimality account avoids many theoretical and empiri-
cal problems posed by previous approaches and, more generally, gives a
principled explanation of complexity effects with respect to movement.

(6) feature underspecification
Agrammatic aphasics cannot represent the full array of mor-
phosyntactic features associated with syntactic categories.
Underspecification selectively targets scope-discourse features.

In (7), a schematized representation of an object-cleft (it is the boy who
the girl kissed) sentence in normal adult speakers illustrates the idea.4

Relativized Minimality authorizes the formation of the relevant chains
between the moved DPs and their traces by virtue of the difference be-
tween the feature set associated with the subject DP and that associated
with the object DP.

(7) (N,θ2,φs,acc,wh)ClassQ (D,N,θ1,φs,nom)ClassA (N,θ2,φs,acc,wh)ClassQ

It is the boyi [whoi [the girl]j [ <the girl>j kissed < who >i]]

The presence of the wh- feature, defines the object <who> as a member

3A proper introduction to Relativized Minimality is given in chapter 3.
4The example in (7) is intended merely to give a flavor of the account developed

here. A more detailed discussion is provided in Chapter 4. Non-crucial details are
omitted; indices are used for explanatory purposes only.
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of a class distinct from the one of the subject <the girl> belongs. The
former belongs to the Operator class while the latter belongs to the Ar-
gumental class. In (8) the proposed representation of the same structure
by an agrammatic aphasic is schematized.

(8) (N,θ?,φs,. . . )ClassA (D,N,θ?,φs,. . . )ClassA (D,N,θ2,φs,. . . )ClassA
It is the boyi [whoi [the girl]j [< . . .>? kissed <

×
. . .>?]]

The impoverishment of the set of features, more specifically the ab-
sence of the wh-feature, leads to RM blocking chain formation: as a
consequence it is impossible to assign the correct thematic role to each
argument, which results in poor comprehension.
This analysis predicts that a different pattern will arise with subject
relatives, which are correctly interpreted by agrammatic patients. In
these structures no other DP intervenes between the moved constituent
and its trace, hence no RM effects are expected (9).

(9) It is the boyi [whoi [ <the boy>i loved the girl]]

The assumption that discourse-related features are underspecified in
agrammatism is independently supported by crosslinguistic evidence on
agrammatic production patterns. Much recent literature on the topic
points out that agrammatic aphasics have selective problems with pro-
jecting those categories that encode the interface between syntax and
discourse (see e.g. Friedmann and Grodzinsky, 1997; Avrutin, 1999,
2006). Moreover, several studies have shown that agrammatic patients
also have selective problems with reference assignment to pronominals
(Grodzinsky and Reinhart, 1993; Grodzinsky et al., 1993; Vasić, 2006;
Vasić et al., 2006; Ruigendijk et al., 2006). These works have shown that
agrammatics have specific problems with the representation of depen-
dencies at the discourse level. Thus, a major advantage of the approach
proposed here is that it allows us to provide a common explanation of
both comprehension and production deficits, that is, canonicity effects
are explained as a consequence of a more general deficit with the repre-
sentation of material associated with the discourse-syntax interface.
More generally, I claim, in the realm of production, that the feature-
based perspective adopted here should be preferred over other approaches
that tackle the problem directly at the level of phrase structure. Phrase
structure based accounts, such as the Tree Pruning Hypothesis of Fried-
mann and Grodzinsky (1997), in which higher positions in the syntactic
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tree, i.e. CP and its immediate surroundings, are pruned off from the
syntactic representation, have troubles at integrating agrammatics’ dif-
ficulties with lower projections in the tree, such as DP (and, it is argued
in the discussion on passives in Chapter 5, with voiceP). These facts,
however, can be easily integrated under a feature-based account. Begin-
ning at the end of the eighties (see Szabolcsi, 1987; Abney, 1987, among
others), a number of studies have investigated the internal structure of
the noun phrase. Importantly, these studies have shown a non-trivial
parallelism between NPs and clauses: a very similar articulation of func-
tional projections characterizes the internal structure of the noun phrase.
(see Longobardi, 1994; Cinque, 1994; Bennis et al., 1998, among many
others).

(10) [ Discourse-linked features [ Inflectional features [ θ features ]]]

As in the clausal domain (Rizzi, 1997), it is possible to identify the three
layers of (10) in the syntactic structure of the DP. The lexical domain, in
which the nominal predicate-argument relations are instantiated is also
accompanied by a series of functional projections superimposed on it,
each of which encodes a particular grammatical property, e.g. number,
referentiality. Crucially for our discussion, the left periphery of the DP
also seems to pattern with the periphery of the clause, as argued by
Haegeman (2004); Aboh (2004); Bernstein (1997, 2001), among others,
who show that discourse-related material is also morphologically realized
at this level. In sum, the left edge of the DP, like the edge of the clause,
encodes the syntax-discourse interface.
Taking these developments into consideration, it is possible to explain
the apparent idiosyncrasy with which the deficit targets different syntac-
tic phrases. Under a feature-based perspective, in fact, the problematic
features all belong to the same natural class: the discourse-linked type.
This is exactly what we assumed in order to explain the canonicity ef-
fects in comprehension. Therefore, I will take agrammatics’ parallel
difficulties in CP and DP production to support this assumption.
In Chapter 4 the minimality approach is generalized to explain a num-
ber of comprehension asymmetries observed in the literature. The ap-
plication of the approach is shown to be straightforward in the case of
movement to the left periphery of the clause. i.e. wh-, Topic, Focus.
Moreover, a number of other typical comprehension patterns (with e.g.
unaccusatives, verb movement, Control) are shown to receive a natural
explanation under this approach.
Passivization is a more complex case. The centrality of passives and their
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problematic status for a theory of agrammatism explains the particular
attention devoted to this structure in this thesis. Chapter 5 is entirely
dedicated to the analysis of passives. Application of the minimality ac-
count to agrammatics’ difficulties with passives is not so straightforward
under current assumptions on their underlying structure. Much like in
the cleft example in (7) above, also in passives a dependency has to
be built over a potential intervener (i.e. the external argument). At
first sight, therefore, it seems that a similar analysis might be adopted.
However, it is not clear how underspecification of the morphosyntactic
feature set associated with the internal argument would cause a min-
imality effect. The structure of passives has also been recognized as
potentially problematic from the perspective of locality. The problem
rests in explaining why the internal argument DP can move over the ex-
ternal argument without causing a minimality effect (see Collins, 2005).
Interestingly, the problem raised by passives for the minimality approach
to agrammatic comprehension mirrors the problem they pose for Rel-
ativized Minimality in general. Absence of minimality in grammatical
passives cannot be easily explained, i.e. an explanation that does not
violate RM would have to state that the feature set associated with the
moved NP is different from that associated with the intervening NP in
the external argument position. In our case, i.e. in the case of agram-
matic comprehension, it is the presence of the minimality effect (which
generates the comprehension difficulty) that cannot be explained be-
cause it is not clear which feature’s absence causes indistinguishability
between the feature sets of th two NPs. These problems have stimulated
an in-depth revision of the traditional assumptions on the underlying
syntactic structure of passives.
Since early works in generative syntax (see Chomsky, 1957) passivization
has been analyzed as an operation on argument structure. Such analyses
single out the most typical property of this construction, namely the
inversion in the mapping of argument type and syntactic relation in
actives and in passives. The internal argument (the understood object)
appears in the (syntactic) subject position, whereas the logical subject
is demoted and (optionally) surfaces in a by-phrase. The alternative
analysis discussed here, originally developed in Gehrke and Grillo (2007,
2008), takes passivization to be an operation on the event structure of
the predicate and not on the argument structure as traditionally thought.
Gehrke and Grillo (2007, 2008) propose that movement of a stative
subevent of a structurally complex event to a discourse-related posi-
tion at the edge of the verb phrase is the fundamental characteristic of
passive constructions. Belletti (2004a) discussed evidence for a lower
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(new information) Focus projection at the edge of the VP and argued
that a discourse interface, similar to those at the edge of the clause and
the nominal domain, should also be postulated at the periphery of the
VP.
The hypothesis that a scope/discourse-related feature drives movement
of the secondary predicate over the intervening VP solves both of our
problems with minimality. First of all, it accounts for the absence of
minimality effects in standard passives. In the standard case a topic-
like feature [τ ] is associated with the lower VP and drives its movement
to [Spec, Voice]. This feature defines the VP as a member of the τ ’s
(low topic in the sense of Belletti (2004a)) class. Topic marking on the
moved VP2[τ ] in (11) explains why its movement is not blocked by the
intervening VP1, the latter does not qualify as a member of the τ class.

(11) VP2τ VP1 <VP2>τ
τ

The assumption that agrammatic aphasics are unable to project dis-
course related features predicts that an impoverished representation of
VP2 is generated in agrammatism. Inactivation of the τ feature makes
VP2 indistinguishable from VP1, which ultimately generates a minimal-
ity effect whenever the former is moved above the latter.

(12) VP2 VP1 <. . .>
×

Gehrke and Grillo’s (2008) analysis of passives as movement of the con-
sequent state subevent is supported not only by the semantics of passives
but also by the fact that it provides a natural account of many of their
syntactic properties, some of which are left unaccounted for in previous
approaches. Importantly it gives a principled explanation, based on the
availability of a consequent state reading, of why some predicates do
not form grammatical passives. This is a very welcome result that more
traditional analyses of passive as an operation on argument structure
cannot account for.
The tight relation between the availability of a consequent state and
passivization is shown by the fact that the possibility to passivize a
predicate depends on its event structure in a crucial way. Only those
predicates which involve a become component (verbal or complex) al-
low passivization. Hence, all predicates with some kind of resultative
semantics should allow passivization. This correctly predicts asymmet-
ric behavior of different kinds of stative predicates. Passivization is only
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available with stative predicates that allow a reading where the state
denoted by the verb is re-interpreted as a consequent state (a state hav-
ing come into existence) and in which this state is predicated over the
internal argument. (13) illustrates the asymmetry.

(13) a. The news worried / surprised / excited Max.
Max was worried / surprised / excited (by the news).
Max got into a worried / surprised / excited state / into a
state of excitement / worry / surprise

b. Max owns the house
The house is owned by Max.
Max got to own the house / into an owning state.

c. Max knows the answer
The answer is known by Max
Max got to know the answer / into a knowing state,

(14) The solution appeals to me / escapes me.
*I am appealed / escaped (by the solution).
*I got to escape the solution / into an escaping state.

In the case of statives like those in (14) this complex semantics has to be
built in the syntax through, for example, merge of a small clause in the
complement position of the predicate. Given that the possibility to take
small clauses as complements is only allowed in the verbal domain and
precluded to nominal heads, we can correctly predict the more restricted
availability of nominal passives. In this domain, in fact, passivization
is only possible with lexical items denoting complex events, e.g. the
destruction/invasion of the city by the enemy vs. *the worry/fear of
Giorgos by Roberta. Evidence from word order in constructions involving
secondary resultative predicates, floating quantifiers, ditransitives, and
there-expletives is provided which strengthens the idea that more than
the internal argument moves in passives.
These results are important for our discussion of canonicity effects in
aphasia since it has been observed (Grodzinsky, 1995b) that agrammat-
ics’ comprehension patterns are different with psych-verbs’ passives (the
boy was worried by the girl below chance performance) than with pas-
sives of actional verbs (Tobin was kissed by Josh chance performance).
This difference receives a natural explanation once the role played by
the event structure in the derivation of passives is considered. The pe-
culiarity of psych-verbs derives from their stative nature, which requires
additional operations to be performed before the passive itself can be
derived. This presumably goes beyond agrammatic processing capacity.
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I will assume that they tend to interpret these passives as adjectival,
which allows me to derive the below chance performance with these
structures as a consequence of the incompatibility of the by-phrase with
adjectival passives. In the same chapter I propose to extend the event-
structure-based account, and the interpretation of the asymmetry just
discussed, to a parallel asymmetry in acquisition of actional and non-
actional predicates (see Borer and Wexler, 1987; Fox and Grodzinsky,
1998, among others). The explanation of this well-known asymmetry is
straightforward in this case as well, and allows for subtle predictions to
be made on children’s behavior with different kind of predicate. More
importantly, the explanation is entirely derived from the inner complex-
ity to project stative predicates as eventive and as such it supports a
full competence approach to the acquisition of passives.

As mentioned above, the hypothesis developed here is that a common un-
derlying deficit in discourse-linked features is at the base of both compre-
hension and production problems in agrammatism. Given this assump-
tion a very natural question to ask is the following: is there any evidence
of canonicity effects in production as well? Preliminary evidence points
toward a positive answer to this question, given agrammatic difficulties
not only to comprehend but also to produce e.g. passives, object rela-
tives etc. In Chapter 6, I discuss an experiment designed to test this
hypothesis with respect to wh-movement. The experiment, originally
presented in Garraffa and Grillo (2008), is a single case study on an
Italian agrammatic speaker. Comprehension of relative clauses and pro-
duction of different kinds of wh-questions was tested. One of the aims
of this work was to investigate the possible effects on wh-movement
of a mismatch in animacy between the object and the subject. This
distinction cannot be tested in comprehension for obvious reasons: the
sentences tested would be semantically irreversible and therefore seman-
tic or world knowledge would act as a confounding factor. In sentence
elicitation tasks, however, the subject knows the meaning of the sen-
tence beforehand in all conditions and the capacity to derive the correct
sentence can only be attributed to the functioning of the syntactic com-
ponent. We tested the effects of a mismatch in animacy between the
moved object and the intervening subject to check if these features, en-
coding more basic, lower level semantic distinctions, might be of any
help in avoiding minimality effects in case of underspecification of the
discourse-linked features. The results show a mismatch in animacy has
a positive effect: the patient was able to correctly produce an object
wh-question when there was a mismatch in animacy between the moved
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object and the intervening subject than when both elements carried the
same specification. The chapter explores some possible implications of
these findings for the theory of locality.

A more general advantage of treating canonicity effects as an instance of
minimality effects, that is, as islands, is that instead of looking at these
effects as something generated by poorly understood, theoretically spu-
rious factors external to the grammatical system, we can reduce them
to a mechanism we understand in detail. Our better understanding of
grammatical principles extends to the domain of mistakes and allows
us to systematize them. Achieving a unified, and simplified, approach
to diverse and complex linguistic phenomena is one of the main aims
of linguistic theory. This achievement is particularly welcome when we
consider the evidence against a knowledge-based perspective on agram-
matism. As discussed above, a number of findings show that Broca’s
patients do not lack knowledge of grammatical principles. We thus have
to find a way to explain the deviant behavior without appealing to a loss
of grammatical knowledge. This is exactly what the present hypothesis
does: comprehension difficulties emerge from the correct/grammatical
application of a universal principle on an underspecified representation.
Given this underspecification, a minimality effect is the only grammati-
cal outcome. This, of course, is not the only possible outcome of brain
lesions; a brain lesion might completely eliminate the knowledge of a
submodule of grammar, much like the whole concept of face is lost in
prosopagnosia. This is not, however, the simplest assumption that one
could make, and should be only be undertaken when other, less powerful
assumptions have failed. The simplest assumption is that the system of
rules we are dealing with in agrammatism is the same as that of unim-
paired adult speakers, and this is the assumption I will follow. Already
in 1905, Ernst Mach understood the importance of treating apparent
deviations from the rule as the product of the same mechanisms that
derive correct performance: “knowledge and errors flow from the same
source, only success can tell one from the other” (Mach, 1905/1976). To
explain errors as exceptions we would have to assume two different pro-
cessing systems: one that derives correct behavior and another one that
supposedly follows different rules. This, however, is not the simplest
assumption. If we can derive both grammatical and ungrammatical be-
havior from the same principles, everything else being equal, then we
should do it.
This thesis touches upon several distinct subfields of research on lan-
guage capacity and is of potential interest to very different audiences.
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This interdisciplinary character made it necessary to include at times
fairly long introductions to background literature to enable non-specialists
to judge the various arguments. It is sometimes difficult to judge how
much background information should be given and I hope to have man-
aged proper balance in this difficult task. Specialists in the field of
agrammatic aphasia can easily gloss over most of Chapter 2 but the
final section. In this chapter I introduce agrammatic Broca’s apha-
sia and discuss different approaches to comprehension and production.
This discussion serves as a background for the introduction to the un-
derspecification approach, which is presented in the final section of the
chapter. Similarly in chapter 3, in which Relativized Minimality is dis-
cussed, the familiar reader can concentrate on the last sections in which
the interaction of this principle with an impoverished feature structure
is discussed. In Chapter 4, I discuss comprehension asymmetries with
movement-derived sentences. In this chapter I show that the general-
ized minimality approach correctly predicts agrammatic comprehension
patterns with relatives, clefts, topicalization, unaccusatives, verb move-
ment, control, and wh-questions. Chapter 5 discusses some problems
for the traditional argument-structure-based analysis of passivization
and introduces the event-structure-based approach proposed in Gehrke
and Grillo (2007, 2008). In the second part of this chapter the interac-
tion of generalized minimality with this approach is discussed and the
different comprehension patterns with passives are analyzed. The final
part of the chapter discusses acquisition of passives and provides a new
characterization of the phenomena in this domain. Chapter 6 presents a
single case study on production of wh-questions originally discussed in
Garraffa and Grillo (2008). It is claimed that the minimality approach
can be extended to production of movement. Finally, Chapter 7 sum-
marizes the results, discusses some implications and suggests directions
for future research.



CHAPTER 2

Agrammatic aphasia

Aphasia is a term referring to different types of language disorders caused
by a brain lesion, its most common cause is a stroke (Cerebral Vascu-
lar Accident: CVA), but it can also originate as a consequence of a
traumatic injury, a tumor and less frequently from an infection.
While an association between brain lesions and language impairment is
far from new (Mauner et al. 1993 report that “[it] has been documented
as far back as the papyrus records of Egyptians surgeons of 1700 BCE”);
systematic study of different types of language disorder and the related
attempt to localize language centers1 in the brain is relatively recent
and can be dated back to the clinical report of Mr. Tan case by Paul
Broca (1861a,b).2 Tan’s real name was Leborgne; Broca reports that
Leborgne’s language production abilities were restricted to a single re-

1I could have used knowledge of language here instead of language centers. How-
ever this definition would have conveyed the false implication that neurologists at the
end of the XIXth century or first half of the XXth where indeed in search for knowledge
in the brain, an imposition of the cognitivist perspective adopted here. More realisti-
cally, as Grodzinsky (2000, 23-24) points out, the study of brain mapping is strongly
dependent on the theory of psychology adopted by the researcher. Thus: “the old
Connectionist school [. . . ] fortified the belief in the existence of cerebral language
centers [. . . ] [emphasizing] the patients’ communicative skills [and] viewing the lan-
guage as collection of activities practiced in the service of communication: speaking,
listening, reading writing [. . . ] their characterization of the language centers derived
from this intuitive theory, and for each activity they posited a cerebral center” (italics
are mine).

2Broca (1861a) was re-printed in a recently edited volume by Amunts and Grodzin-
sky (2006), where an extremely valuable collection of both classical and contemporary
papers on Broca’s area and its relation to language can be found. When page numbers
are indicated, they refer to this latter publication.

13
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curring utterance ’tan’, while his comprehension seemed to be untouched
by the deficit and his general intellectual abilities were completely spared
(“we considered him to be a man, who took absolute responsibility for his
actions” Broca (1861a, p.297)). Broca performed the autopsy twenty-
four hours after the death of Mr. Tan, which occurred on April 17 1861,
and presented his famous paper at the Anthropological Society of Paris
the day after. He describes the lesion he found as a “chronic and pro-
gressive softening of the second and third convolution of the upper part
of the left frontal lobe”. Mr. Tan’s brain is still conserved and has been
recently studied with Magnetic Resonance Imaging (MRI), the results of
the study are reported in Dronkers et al. (2007). Broca concluded that
this area (which later would be named after him) was the center of the
faculté du langage articulé (faculty of articulated language). Though
the search for a language center in the brain was already a debated issue
at the time, this case study signed the beginning of modern neuropsy-
chology. Studying Leborgne’s brain in autopsy, Broca found a lesion in
the third frontal convolution of the left frontal lobe caused by a cyst.
Successively other researchers have tried to identify other such ‘centers’.
Wernicke (1874), reporting on two patients with a lesion in the posterior
temporal lobe, argued for a double dissociation between production and
comprehension in the brain. His patients suffered from a deficit which
appeared to be a mirror image of that described by Broca: their speech
was fluent but their comprehension was severely impaired.
These observations led Wernicke to propose a connectionist (not to be
confused with contemporary connectionism) model of the relation be-
tween brain and language, later extended by Geschwind which tradi-
tional working neurology still take to be valid, despite strong evidence
against it. A quote from a recently edited handbook of neurology will il-
lustrate these ideas: “there are 3 main language areas, situated, in most
persons, in the left cerebral hemisphere. Two are receptive and one is ex-
ecutive. The two receptive areas are closely related . . . One, subserving
the perception of spoken language, occupies the posterior-superior tem-
poral area . . . and Heschls gyrus . . . A second area, subserving the per-
ception of written language, occupies the angular convolution . . . anterior
to the visual receptive areas. The supramarginal gyrus . . . and the infe-
rior temporal region . . . are . . . integrative centers for cross-modal visual
and auditory functions. The third area, situated at the posterior end of
the frontal convolution is referred to as Brocas area . . . and is concerned
with the motor aspects of speech” (Adams and Victor, 1993, 412-413).
Traditional neurologists generally tended to concentrate on the search
for the locus of different language related activities in the brain (for a
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and Settings/Grillo/My Documents/Thesis/Broadmann.pdf

Figure 2.1: Broadmann’s map of the left cortical surface divided into
numbered areas (from Grodzinsky 2004)

critical review see Grodzinsky 1990, 2000), thus searching for the center
responsible for perception of spoken vs. written language, the motor
aspects of speech and so forth. This tendency is better understood as a
natural application of their perspective on language, seen as a collection
of capacities to perform a series of activities, to the mapping problem.
The emergence from the fields of linguistics and psycholinguistics of
new models of language knowledge, which emphasized the importance
of a system of rules governing the manipulation of abstract linguistic
representations, changed radically the perspective on the object of study
and pushed for the search of more abstract distinctions based on those
systems of rules.
Broca’s area is now generally associated with the Left Inferofrontal
Gyrus (LIFG), or areas 44 and 45 in Broadmann’s map (see fig.:2.1
Broadmann 1909). The exact mapping of Broca’s area, however, is a
debated issue. “First of all because of the considerable individual vari-
ation in the macroscopic neuroanatomy of these perysilvian gyri and
sulci”(Caplan et al. 2007b, fn. 2 p. 152). Secondly because different
criteria can be used for mapping which give different results: a macro-
scopic map does not necessarily match a cytoarchitectonic one. This
problem might be solved by making reference only to cytoarchitectonic
maps. However these maps also tend to variate considerably. There are
reasons to believe that variation is not simply due to objective anatomi-
cal differences between different brains. Personal experience and ability
of the researcher performing the map seem to play a considerable role
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too. There is no simple solution to the problem of variability. Never-
theless, recently developed observer-independent methods might signifi-
cantly improve our position with respect to it and seem to offer at least a
partial solution to this problem. Moreover, as discussed in Amunts et al.
(1999), the application of this methodology to an increasing number of
subject should provide us with probabilistic maps of brain areas which
should make considerably overcome the limits imposed by variation in
our capacity to map brain and behavior.
Wernicke’s area is associated with BA22 and possibly part of BA21,
the inferior parietal lobe of BA 39 and 40. In this thesis I will deal
exclusively with Broca’s aphasia.

2.1 Preliminaries on the clinical profile

I will follow the rather traditional view and assume that we can identify a
set of prototypical features that characterizes agrammatism as a specific
aphasic syndrome. This is not a universally shared assumption.3 The
description of these prototypical features needs to be looked through
the lenses of linguistic theory which “sharpen and sometimes drastically
reorganize the pretheoretical classification of the relevant data” (Rizzi,
1985, p.153)

production Broca’s aphasia is traditionally associated with non-fluent
(telegraphic), effortful, elliptical speech with selective omission / substi-
tution of functional material (determiners, tense markers, auxiliaries,
preposition, complementizers), and a tendency to produce short and
structurally simplified utterances, fewer embeddings (Menn and Obler,
1990). Broca’s aphasics typically have problems with word finding and
object naming. These patterns of symptoms was described with the term
agrammatism by Kean (1977); Saffran et al. (1989)4. Table 2.1 (adapted

3A series of single case studies showed that some patients that might display a pro-
totypical Broca’s behavior in production, and were thus classified as agrammatics, did
not seem to have any problems with comprehension tasks (see e.g. Miceli et al. 1983;
Kolk et al. 1985 a.o.). These studies led some researchers to question the existence of
an homogeneous category of Broca’s aphasics and more generally the validity, in the
realm of neuroscience, of generalization and classification based on different patients.
This position is often referred to as the single case only position (Badeker and Cara-
mazza, 1985; Caramazza, 1986; Caramazza and McCloskey, 1988). This approach
“denies the legitimacy of any research that seeks to elaborate on a theory of cognitive
capacity and that uses clinically defined groups for this purpose”(Zurif and Swinney,
1994, p. 1059).

4The term agrammatism was first used by Pick (1913).
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from Dronkers et al. 2000) illustrates some of these observation and of-
fers a schematic comparison of the different response to different tasks
of a prototypical Broca’s and a Wernicke’s aphasic.

comprehension Caramazza and Zurif (1976) tested comprehension of
both semantically irreversible (e.g. the boy kicked the ball) and reversible
sentences (the boy kicked the girl) and showed that when presented with
a subset of the irreversible sentences, i.e. those displaying non-canonical
word order, agrammatic patients performed at chance level in compre-
hension tests. These findings showed that comprehension is impaired
when semantic (world knowledge) information is not available and syn-
tactic structure is the only cue for the correct assignment of thematic
roles.
Since the pioneer study of Caramazza and Zurif a great amount of work
has been dedicated to reach a better understanding of agrammatic apha-
sics’ selective problems with semantically reversible sentences presenting
a non-canonical linear order of the argument NPs. Moreover the possi-
bility to study comprehension asymmetries of this kind opened a whole
new window into the study of aphasia, given that many issues that were
too complex to investigate on the side of production, given the difficul-
ties Broca’s have in this domain, were more accessible to address via
experimental work on comprehension. This eventually led to the discov-
ery of other, sometimes fairly complex, asymmetries in comprehension
e.g. in the domain of pronominal binding (see below). This research is
still work in progress, new findings are made available constantly and
importantly come from a ever growing pool of languages as different as
Chinese, Italian and Serbo-Croatian, just to name a few.

2.2 Accounts

Different approaches to the right characterization of agrammatism have
been proposed (see Avrutin 2001 for a review). It is commonly held
that, simplifying to a high degree and disregarding the many existing
differences between individual accounts, it is possible to divide the whole
spectrum of analyses in two mayor ‘families’: those regarding the deficit
as a loss of (part of the) knowledge of grammar (see Grodzinsky 1986b,a,
1990, 1995a,b, 2000; Hickok 1992; Hickok et al. 1993; Friedmann 1998,
2002; Friedmann and Grodzinsky 1997 among others), and those consid-
ering it as the result of a processing deficit compromising the possibility
to put in use such knowledge (see Kolk 1987, 1998; Haarmann and Kolk
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Aphasia Spontaneous speech Comprehension Repetition

Stimulus: Stimulus Stimulus:

What do you see? What seems The pastry

to be the trouble? cook was elated

Broca “Oh, yea. Det’s a boy an’. . . “Yea, but, ah, notes an’, “Elated.”

a girl an’. . . a. . . car ah. . . an’, ah. . .

. . . house. . . light po’(pole). I don’t know.”

Dog an’ a . . . boat.

’N det’s a. . . mm. . . a

coffee, an’ reading. Det’s a. . .

mm. . . a. . . det’s a boy. . .

fishin’.”

(Elapsed time: 1 min. 30s)

Wernicke “Ah, yes, it’s, ah “Well, jus’ lost “/I/. . . no. . .
. . . several things. a lot a time.” In a fog.”

It’s a girl. . . uncurl

. . . on a boat. A dog. . .

’S is another dog. . .

uh-oh. . . long’s. . .

on a boat. The lady,

’s a young lady. An’a

man a They were eatin’.

’S be place there. This

. . . a tree! A boat. No,

this is a. . . It’s a house.

Over in here. . .

a cake, An’it’s, it’s a

lot of water. Ah, all right.

I think I mentioned about

that boat. I noticed a boat

being there. I did mention

that before. . . Several things

down, different things down

. . . a bat. . . a cake. . .

you have a. . . ”

(Elapsed time: 1 min 20s)

Table 2.1: Examples of spontaneous speech production (description of a
picnic picture from the Western Aphasia Battery), auditory comprehen-
sion, and repetition for primary types of aphasia (from Dronkers et al.
2000, t.59-2 p.1178)
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1991; Caplan and Hildebrandt 1988; Hagiwara 1995; Carpenter et al.
1994; Piñango 1999; Avrutin 2006; Caplan and Waters 1999; Caplan
et al. 2007a among others).
A more exact characterization should refer to the representational and
processing distinction in the sense of Marr 1982. Following Marr, to
claim that some representations are impaired means indirectly claiming
that the underlying processes are also impaired. However, differences in
our degree of understanding of the two levels might make it preferable
to limit the analysis to the level that is better understood or in which
it is possible to build meaningful generalizations over the data. Thus,
representational approaches generally concentrate on the observable ef-
fects of a brain lesion at the representational level and make use of a
theory of the relevant representation to reach some proper descriptive
generalization of the observed facts.
The definition processing based is also a cover term for a great variety of
perspectives that share the idea that the linguistic competence of Broca’s
aphasics is untouched by the lesion, and all of the observable behavior
is reducible to an exceptional reduction of those capacities (general or
specific to language) that are needed to compute complex linguistic op-
erations.
I will continue to use this denomination for convenience, nevertheless,
it is important to get a more detailed idea of the problems and insights
that lay behind this distinction. With this in mind, I will first intro-
duce the development of representational approaches and discuss some
empirical problems they pose. Secondly I will discuss some processing
based account.

2.2.1 Production

As mentioned above, omission of functional categories (Tense, Deter-
miners, Preposition etc.) is one of the typical features of agrammatic
speech and as such generally used for diagnosing it. As soon as re-
searchers started making use of more elaborated theories of language it
became clear that, as it is generally the case, not every kind of error is
observable in agrammatism and that it could be possible to characterize
omission in a more precise way. One year after the publication of Chom-
sky (1957) Syntactic Structures, Goodglass and Hunt (1958) showed
that possessive marking on NPs was more problematic for agrammatics
to produce than plural marking, regardless of their being homophonous.
Goodglass and Hunt (1958) used transformational grammar to explain
this asymmetry. According to the theory, there is a crucial distinction
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between the two: only possessives are derived through transformation, a
principled explanation, or at least a distinction based on independently
motivated natural classes seemed to be available: omission is restricted
to elements generated via a syntactic transformation. Independently
from the actual validity of the account, it is clear that it constitutes a
clear example of a change in the investigation in the domain of language
pathology and should be regarded as a positive turn from an activity
based analysis. The careful analysis of agrammatic performance has
shown that the error pattern is constrained by both universal grammat-
ical principles and language particular parametrical choices. A typical
example of this parametrization is the omission-substitution pattern. In
languages like English, in which bare stem constitute independent lexical
items, omission is typically observed. However, in languages like Italian
or Hebrew in which it is not licit to omit morphology, i.e. in which
omission of morphology generates a non existing/ungrammatical lexical
item, substitution with a morpheme of the same class and not omission
is typically observed (Grodzinsky, 1990). (1) reports some examples
discussed in Grodzinsky (2000).

(1) a. I guess six month . . .my mother pass away.
b. Grustnaja malchik. Stol stoyit, vot, stol stoyat stoyit. Rus-

sian
Sadfem. boymasc.. table standsing., prt., table stand (pl.),
standssing..

c. Cappucetto rossa andava. Italian
Little-Ridinghoodmasc. Redfem. went.

d. tiylu anaxnu baali ve-ani Hebrew
took-a-walk (third-person pl. common gender) we my-husband
and I.

As mentioned above, not all functional material seems to be impaired
to the same degree in agrammatism. Thus, Friederici (1982) shows that
prepositions are selectively impaired, e.g. the use of to in ’give a present
to Emily ’ is less impaired than in Walter wanted to go. De Bleser
and Bayer (1985) show that nominal and adjectival agreement is rela-
tively intact; De Bleser and Luzzatti (1994) argued the same for object
agreement; Hagiwara (1995) shows that agrammatics display no impair-
ment in negation; Ruigendijk and Bastiaanse (1999); Ruigendijk (2002)
demonstrated that Case marking is not impaired by itself, but its overt
realization depends on the overt presence of a case assigner.5

5The evident selectivity of the impairment of functional material strongly argues
against a generalized deficit along the lines of Grodzinsky (1990); Ouhalla (1993).
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Agrammatic aphasics often use infinitival verbs in contexts in which a
finite form is required, i.e. in root sentences. Tense omission, however,
appears not to be random: a principled characterization of the data be-
comes more readily available once the relevant syntactic distinctions are
taken into considerations. Bastiaanse and Van Zonneveld (1998) showed
that, in a sentence completion task, agrammatic aphasics omission of
Tense marking was significantly higher (51% omission) in main clauses
than in embedded clauses (14% omission). This findings have been in-
terpreted by Avrutin (1999) as evidence for agrammatics’ knowledge of
complex grammatical principles governing the distribution of Tense: in
the presence of an overt tensed Complementizer, only a finite T can be
produced. Kolk and Heeschen (1992) showed that agrammatics are also
sensitive to syntactic conditions on V2 in languages like German and
Dutch: despite the high number of incorrect infinitival verbs produced,
when a finite verb is produced by agrammatics, it is correctly placed in
secong position; when a non-finite verb is produced then the clause final
position is correctly selected. Tense, on the other end, is not omitted
when auxiliaries and modals are produced (see Bastiaanse and Van Zon-
neveld 1998; Kolk 1998; De Roo 1999), this observation finds a natural
explanation from syntactic theory: these elements head the TP, there
is thus no way to produce them in untensed form. As Avrutin (2001,
p.92) puts it: “these observations became possible only as a result of the
application of linguistic theory [. . . ] in the absence of [which, they] can
only be characterized as ’general problems with morphological retrieval’
or ’limitation of working memory’, which does not provide too much
insight on the nature of agrammatism”

Tree Pruning Hypothesis

Friedmann (1998); Friedmann and Grodzinsky (1997) proposed a syn-
tactically based account of agrammatics’ problem with production of
verbal inflection which states that the representation of the higher func-
tional field of the syntactic tree is not accessed (it is pruned off the
syntactic tree) in agrammatic aphasia. Discussing original studies of
sentence completion and repetition in Hebrew, they showed that Tense
is severely impaired in this syndrome while agreement inflection is rel-
atively intact. More importantly, given that the two elements are syn-
tactically distinct, they claim that a systematic explanation of these
and other facts is readily available once we recognize that the “apparent
morphological deficiency is actually related to the cluster of syntactic
deficits in production” (Friedmann and Grodzinsky, 1997, p.398). As
mentioned above, errors of inflection in languages like Hebrew can only
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Person Gender Number Past Present Future
1st masc singular KaTaVti KoTeV eKToV

plural KaTaVnu KoTVim niKToV
fem singular KaTaVti KoTeVet eKToV

plural KaTaVnu KoTVot niKToV
2nd masc singular KaTaVta KoTeV tiKToV

plural KaTaVtem KoTVim tiKTeVu
fem singular KaTaVt KoTeVet tiKTeVi

plural KaTaVten KoTVot tiKToVna
3rd masc singular KaTaV KoTeV iKToV

plural KaTVu KoTVim iKTeVu
fem singular KaTVa KoTeVet tiKToV

plural KaTVu KoTVot tiKToVna

Table 2.2: An example of Hebrew Inflectional Paradigm, from Fried-
mann and Grodzinsky (1997, p.400)

be substitution errors. This, together with the rich inflectional system
of this language opens up the possibility to study asymmetries in the
treatment of different inflection markers. Table 2.2 illustrates this point.
Friedmann and Grodzinsky (1997) make use of these properties to test if
there is any asymmetry in the way agrammatics deal with different types
of inflection, and in particular with Tense and Agreement markers. An
example from sentence completion task they used is reported in below.

• Tense
Berega ze hayeled Kotev. Gam etmol hayeled . . . (katavti)
Right now the boy writes.
Yesterday too the boy . . . (write1st,sg,masc,past)

• Agreement
Berega ze hayeled kotev. Berega ze gam hayeladim . . . (kotvim).
Right now the boy writes.
Right now the boys also . . . (write1st,pl,masc,present)

The experiment showed that the number of Tense errors was signifi-
cantly higher than that of agreement errors: only in 35 cases out of 782
an agreement error was observed (4%), while Tense substitutions errors
occurred in 383 out of 931 productions (41%). The results for each pa-
tient taken individually clearly showed significantly better performance
on the Agreement than on Tense. The same results were obtained with
a repetition task, where Agreement was preserved (0% errors), while
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Tense was significantly more problematic (16% mistakes). In sum Tense
is impaired, while agreement is relatively intact. Similar results have
been obtained for Spanish (Benedet et al., 1998), Dutch (Kolk, 2000),
English (Benedet et al., 1998), German (Wenzlaff and Clahsen, 2004),
Italian (Miceli et al., 1989)and French (Nespoulous et al., 1984, 1988,
1990). Notice that the list of works presented here does not imply sup-
port of the Tree Pruning Hypothesis by their authors. Wenzlaff and
Clahsen (2004), for example, explicitely disagree on the analysis of these
facts and provide a different account in term of the featural composition
of the T/Infl (notice that they also argue more generally with the split-
Infl hypothesis and assume a treatment of Tense and Agreement along
the lines of Chomsky 2001). They claim that this syntactic category is
defective in agrammatism, i.e. it is specified for mood, i.e. [±Realis],
but not for Tense, i.e. [±Past].6

These observations led Friedmann and Grodzinsky (1997); Friedmann
(1998) to hypothesize that agrammatic deficit in comprehension is highly
selective (tense, but not agreement, is compromised) and to capture
this descriptive generalization in syntactic terms with the so called Tree
Pruning Hypothesis. The Tree pruning Hypothesis (TPH) states that
agrammatic aphasics are capable to represent syntactic trees in a gram-
matical way up till the Tense node. Agrammatics, however, cannot
derive fully fledged syntactic representation from this node upward, i.e.
their trees are “pruned” from the Tense node up.

(2) tree pruning hypothesis

a. To is underspecified in agrammatic production.
b. An underspecified node cannot project any higher.

Friedmann and Grodzinsky assume the syntactic structure proposed by
Pollock (1989), a representation of this structure and of the TPH is given
in (3).

6As will be discussed below, omission/substitution of Tense is subject to substan-
tial variation among different subjects. Hofstede and Kolk (1994) checked for the
(over)use of infinitives in a group of 19 Broca’s aphasics and found variation from
about 10% up to more than 90%.
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(3) CP

Spec C′

Co TP

Spec T′

To NegP

Spec Neg′

Nego AgrP

Spec Agr′

Agro VP

Following the TPH, agrammatics will not be able to access any node
above TP and construct their relative phrase markers. Furthermore it
will be impossible for them to target any constituent higher than Tense
for movement, those constituents being absent from the representation.
In short, any grammatical operation involving those nodes will be im-
paired in agrammatism .7 Among other predictions, the TPH accounts
for agrammatic problems with e.g. production of overt wh-movement,
which cannot be performed given that CP is missing from the structural
representation of the clause; omission of copulas, under the assumption
that this element is represented in To; omission of complementizers and
problems with embedding, both of which require access to CP.
A potential problem for the TPH comes from the variation in the degree
of severity of agrammatic speakers (on which see Kolk and van Grunsven
1985; Kolk 2007 among others). To account for this problem Friedmann
and Grodzinsky (1997) formulate a revised version of the TPH in which
C, T or Agr can be underspecified depending on the degree of severity.
(4) reports the severity metric.

(4) Severity metric for agrammatism
For P1, P2 . . . Pn, different variants of the syndrome, Pi is more
severe than Pi−1 iff Ni, the node impaired in Pi, is contained in

7This approach has many properties in common with the Truncation approach
discussed for acquisition in Rizzi (1994).
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the c-command domain of Ni−1, the node impaired in Pi−1.

Thus, as indicated in (5), in the most severe cases the tree will be pruned
under Agr, any node above it will be missing from the representation
and we will observe deficit in Agreement, Tense and the complementizer
system. In milder cases AgrP will still be accessible and the tree will be
pruned further up, at To, or Co.

(5) CP

Spec C′

Co TP

Spec T′

To NegP

Spec Neg′

Nego AgrP

Spec Agr′

Agro VP

Beyond Tree Pruning

Representation of the Left Periphery seems indeed to be more problem-
atic than that of lower portions of the syntactic tree. However there
seem to be a significant degree of variation in this impairment. Neuhaus
and Penke (2003); Penke (2000, 2001) discussed data from production
of wh-movement, Topicalization and V2 (all structure that require CP)
in German agrammatic speakers. The authors show that, contrary to
the predictions of the TPH, these structures are accessible for agram-
matics to a significant degree. As Kolk (2000) shows, the omission rate
of functional categories depends on the degree of severity of the deficit
and ranges (in Dutch) from 7% to 93%. These levels of variation are
generally taken as evidence in favor of a processing based approach.
An account in processing terms which is in many ways similar to the
TPH was proposed by Hagiwara (1995). The author suggested (tak-
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ing Chomsky’s (1995) Minimalist Program as a point of departure) that
agrammatic aphasics have a selective problem with the representation
of the higher portions of the syntactic tree (CP) because of processing
reasons. The idea is that to represent these projections higher num-
ber of merge operations has to be performed than for lower portions
of the tree. Under the assumption that each merge operation requires
processing resources, and that these resources are limited in agramma-
tism, it follows that those elements which require a higher number of
merge operations to be represented are going to be more problematic
for agrammatic speakers.
This kind of approach seems to solve the variability problem: the de-
gree of severity having direct effect on the number of merge operations
that can be computed, which might provide the characterization of the
processing level for Friedmann and Grodzinsky’s (1997) generalization.
However this approach poses other problems that cannot be easily solved
and it does not represent a real processing alternative to the TPH. The
problem is that agrammatic difficulties with the CP layer do not seem
to be reducible to a numerical calculation of merge operations. In other
words, the crucial complexity factor here do not seem to be merge itself.
To show that this is the case it suffices to show that increasing the num-
ber of merge, e.g. by successive modification, does not seem to have any
important effect on agrammatic performance.
This is a special case of a more general issue that I will raise again after
having discussed processing based approaches in some detail: while an
explanation of agrammatic deficits in terms of processing and complexity
is in principle very welcome, one that concentrates on quantity consider-
ations alone (like number of merge operations) will not be able to explain
the facts. Complexity explanations will not be complete without taking
into account an irreducible effect of quality of different syntactic oper-
ations. As will be argued below (where some models of language com-
plexity will be taken into considerations) this seems to be a more general
fact about theories of complexity of syntactic derivations.8 From this
perspective the problem becomes to understand why the Left Periphery
of the clause should be more problematic
Going back to the TPH, the sometimes significant variability in the
degree of severity (which could still be explained by (4)) is not the only
problem for the TPH. Crucially, the theory predicts that in no case we
will observe a deficit with elements associated with lower projections in

8I believe that the different attention payed to quantity and quality considera-
tions is at the base of much misunderstanding and polarization in the debate on
agrammatism and psycholinguistics in general.



CHAPTER 2. AGRAMMATIC APHASIA 27

the absence of any deficit for a higher ones. This is a critical point that
deserves careful attention. Recent empirical evidence seem to point to
contradict this conclusion.
Garraffa (2004, 2007) has shown that there is an asymmetry in agram-
matic performance with different elements occupying the left periphery
of the clause. She discussed data from two Italian agrammatic patients
showing that the CP level is selectively accessible. Garraffa (2004) tested
production of argument and adjunct wh-elements. She found that the
patients tended to produce wh-in-situ for argument-wh, which is in line
with the TPH. However, elements like why were correctly placed at the
beginning of the sentence. This is clearly problematic for the TPH,
which does not predict any effect on the availability of the CP level on
the basis of different kind of wh-elements. This finding is particularly
interesting since there is independent evidence (Rizzi (1990, p.), Rizzi
(2001); Starke (2001)) that these elements (elements like why) are most
probably base generated in the Left Periphery of the clause: the CP
layer must therefore be accessible at least for their representation.
On a similar vein, Garraffa and Grillo (2008) show that deficit in the
production of wh-movement is highly selective: wh-movement seems to
be impaired in the case of animate < who >, but it is relatively spared
in the case of inanimate < what >.9

These facts, at the very least require to revise the assumptions behind
the TPH and crucially to give up the idea that an underspecified node
cannot project any higher.
A more general problem is raised when we consider the bigger picture of
agrammatic production deficit: how does the TPH account for agram-
matics’ problems with functional material not directly related to the
CP level, e.g. with the systematic omission of determiners, or with
passivization?10 A unitarian approach to different patterns of omission
substitution should of course be preferred everything else being equal.
It is not easy to see how the TPH could explain these facts. 11 That
the deficits with Tense and Det are connected is clearly supported by
the data discussed in Avrutin and Manzoni (2000), who show that the
rate of determiner omission is related the presence of Tense. Omission

9This study and its implications are discussed in more details below.
10See Chapter 5 on this point
11One way to go could be to assume that DPs are not merged in the structure

until CPs are. This solution might well have some desiderata and has been recently
explored on completely different grounds by Dominique Sportiche (1999). However,
such derivation present some problems with regard to e.g. the Extension Condition
and will not be explored any further in this thesis.
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is higher in non-finite than in finite clauses. The simultaneous deficit in
CP and DP, that is with the edge of the clause and the nominal domain
(and with the edge of vP, as it is argued in Gehrke and Grillo (2007,
2008) and below) is especially intriguing given the great amount of work
(since Szabolcsi 1987; Abney 1987) that explore the parallelism between
the nominal and clausal domain. In the following sections I will cap-
italize on this similarity and propose an analysis of these problems in
terms of morphosyntactic features associated with these distinct projec-
tions of the syntactic tree. Given the natural assumption that a single
morphosyntactic feature takes different properties on the syntactic en-
vironment in which it is merged, i.e. that these different projections
(edges of CP, DP and vP) are the instantiation of the same feature in
the domain of the event, the individual and the locution. This shift, I
argue, allows to keep the important insights of the TPH and to avoid
the problems raised above.12

Another potential problem for the TPH as formulated raises once we
consider the facts discussed in Belletti (1990). Belletti argues, on the
basis of simple morphological considerations (the relative order of T and
Agr morphemes on the verb in Italian and French), that T is necessar-
ily merged lower than Agr in the syntactic tree. If Belletti’s analysis
is on the right track, the TPH as formulated should predict selective
problems with Agr and not with T. There is an easy way out of this
problem. Given the special relation between Comp and Tense one can
hypothesize that if only the CP is missing from the syntactic repre-
sentation, problems should arise for the correct representation of Tense
than for Agreement independently from their relative position. For dif-
ferent reasons, Avrutin (1999) proposes something essentially identical.
Discussing the data on selective omission of Tense from Bastiaanse and
Van Zonneveld (1998) (Tense significantly less problematic in the pres-
ence of Comp), he suggested that agrammatic patients are sensitive to
the ’tense chain’ of Guéron and Hoekstra (1995) (the requirement on
the coindexation of Comp and T). Again, this modification requires to
give up the second assumption of the TPH: that an underspecified node
cannot project any higher.

12See however Ruigendijk (2002); Ruigendijk and Friedmann (in press) for an al-
ternative analysis which takes the absence of T as a case assigner to be at the base of
both problems with D, Case and T. The problems with Structural Case assignment
opens up the possibility to treat agrammatic’s representations of movement derived
sentences as instances of Strong Islands, following Starke’s (2001) analysis of these
structures. This possibility, which is not undertaken here, is considered in detail in
Grillo (in preparation).
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2.2.2 Comprehension

Until the publication of the seminal paper by Caramazza and Zurif
(1976) Broca’s aphasia was thought to be only associated with a pro-
duction deficit. This belief, as mentioned above, led to conclude that
this area served the function of language production. Additional sup-
port for this view came from the observation that the surrounding areas
served motor control for speech and that Broca’s area is often associ-
ated with apraxia of speech (see Dronkers et al. 2000 for a discussion of
this point). That comprehension, a part from production, was also com-
promised in Broca’s aphasia eventually put in serious doubts previous
models of aphasia and the language/brain relation in which production
was thought to be associated with Broca’s area and comprehension to
Wernicke’s area. A very first reaction to these facts was to revise the
current model of localization proposing a somewhat more elaborated
view according to which Broca’s area was associated with syntax, while
Wernicke’s area was responsible for semantics. As we have seen above,
for production, and as I will try to show in the following pages, this is an
oversimplification: the deficit observable in agrammatism is in fact very
specific and does not generalize over every aspect of syntax. It seems
fair to say that much of the debate on agrammatism of the last 40 years
or so focus on the issue of how specific the deficit is.
Caplan (1983) is one of first important attempts to provide an analysis of
the canonicity effects. Caplan developed a lexical hypothesis, according
to which syntactic competence of agrammatic patients was reduced to
the capacity to correctly assign a syntactic category at the word level,
thus to tell apart nouns from verbs, adjectives, prepositions and so forth.
Given this limited capacity, and in absence of any information relevant
for disambiguating sentences on the basis of semantic/pragmatic/world
knowledge, agrammatics will systematically follow a parsing strategy
proposed by Bever (1970) that assigns thematic roles following canonical
assignment in a linear order fashion agent verb theme.
This approach has been criticized by Grodzinsky who notices that it
incorrectly predicts agrammatic patients to systematically invert the-
matic roles in e.g. passive constructions. In absence of any syntactic
information other than that related to the categorical status of words,
the strategy in fact would always incorrectly assign the agentive role to
the first NP and patient or theme to the second one. If this was true
we would expect agrammatics to perform below chance level in compre-
hension tasks of passives and all other structures in which the order of
thematic roles in non-canonical. However, Grodzinsky claims, agram-
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matics perform at chance level in these structures. This comprehension
pattern cannot be explained by the lexical hypothesis.

The Trace Deletion Hypothesis

Grodzinsky (1984a,b) proposed one of the most influential and debated
approaches to agrammatic aphasia comprehension. According to Grodzin-
sky when we look at agrammatism we are observing a modification of
the grammar, and to describe this modification we can go “either of the
two ways: by changing or dropping grammatical principles, or by modi-
fying representations.” However, Grodzinsky claims it would be unwise
to try to describe the impairment by changing the rules of grammar di-
rectly “If we modify rules, we claim that the deficit arose from a strictly
grammatical deficiency, not from the processor. But this need not be the
case in principle. The loss may affect either the system of grammatical
knowledge or the processor that implements it. Most importantly, we
cannot know a priory what was disrupted. It is therefore best not to
make a commitment on this point, at least at the outset. We can avoid
having to make this commitment by modifying grammatical represen-
tations instead of rules. We can say then that the representations are
abnormal, and that the abnormality may arise from either grammatical
or processing deficiencies. That is, the representation may be abnormal
either because knowledge has been lost or because a mechanism has been
disrupted. Modifying a representation is therefore the most general form
of a deficit description. . . ” (Grodzinsky, 1990, p. 54-55).
This long quote shows that it is not the case that Grodzinsky refuses the
validity of a processing approach to agrammatism. He takes representa-
tions as a point of departure to derive the descriptive generalizations we
need to proceed toward for a proper understanding of these phenomena.
Grodzinsky proposed a descriptive generalization based on the Govern-
ment and Binding theory (Chomsky 1981) and in particular on trace
theory originated with the work of Fiengo (1974): the Trace Dele-
tion Hypothesis, TDH henceforth, (Grodzinsky, 1984a,b, 1986b,a, 1990,
1995a,b, 2000). Traces are abstract markers left by moved constituents
in their original D-structure position. They play a fundamental role in
the theory in ensuring correct interpretation of thematic information.
If a thematic position (a position which receives a thematic role under
government) is filled by a lexical constituent, thematic role assignment
applies directly. If a movement operation has applied, thematic role is
assigned to the trace and indirectly, via a movement chain, to the moved
element in its S-structure position.
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(6) It is [the boy] that [the girl kissed t]

In (6), the DP the boy is moved from its D-structure position following
the verb, where it leaves a trace which receives the patient role un-
der government. A chain connects the two positions and ensures that
the DP in its S-structure position is properly assigned a thematic role.
Deletion of the trace of a moved DP makes it impossible to assign this
NP its thematic (θ) role using standard grammatical mechanism (chain
interpretation). Failure to reach thematic interpretation caused by dele-
tion of trace leads agrammatics to apply the non-grammatical cognitive
strategy (reminiscent of Bever 1970) which, in presence of a sequence of
NP V NP, assigns the agent θ-role to the first NP encountered.
Much like for the lexical-hypothesis of Caplan (1983) above, application
of the strategy is predicted to lead to correct (above chance) performance
in case the first NP encountered indeed carries the agent role, as it is the
case in (unscrambled) actives, subject relatives, subject clefts. The trace
deletion approach, however, not only predicts that problems will arise
with interpretation of non canonical structures such as passives, object
relatives, object clefts. Importantly it also predicts that agrammatics
will perform at chance level whenever the second NP is also assigned
the agent role structurally.
Let’s illustrate with an example how the TDH works. A schematic
representation of θ-role assignment in actives and passives in unimpaired
adult speakers’ grammar is given in (7), (8) is a representation of the
same structures in Broca’s aphasics.

(7) normal interpretation
a. The boy pushes the girl above chance

agent patient
b. The girli is pushed t i by the boy above chance

patient agent

(8) agrammatic interpretation
a. The boy pushes the girl above chance

agent patient
b. #The girl is pushed (t) by the boy chance

agent agent

In (8-a) application of the non-grammatical strategy leads to correct as-
signment of the agent θ-role to the first NP and the remaining theme or
patient role to the second one, which leads to correct interpretation and
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thus to above chance performance. In (8-b), however, the same strategy
leads the subject to perform at chance level because the agent role is
assigned twice, i.e. to the first NP encountered and through the by-
phrase to the second one. In the prototypical experimental setting used
to test agrammatic comprehension, i.e. the picture/sentence matching
task, in which the subject has to associate a sentence with the picture
representing it. When confronted with the representation in (8-b) the
patient can only guess the correct interpretation, choosing the picture
in a completely non-systematic way, which generates chance level per-
formance.
As mentioned above, similar results are predicted with other structures
in which a non-canonical13 order of thematic roles has been derived
by movement, i.e. object relative, object clefts, object scrabling. No
particular problems, however, are predicted when a given order is base
generated, i.e. if movement/traces are not involved in the syntactic
representation.
One such case is adjectival passives. Grodzinsky (1990) shows that adjec-
tival passives (the woman was uninspired by the man) do not give rise
to comprehension problems, despite the fact that they display a non-
canonical word order. These facts support for a trace deletion based
analysis. Adjectival and verbal passives are distinct in that only the
latter is derived via movement, only the latter then requires the repre-
sentation of a trace. The representation of adjectival passives on the
other hand does not require a movement chain and a trace, which, fol-
lowing the TDH, brings the prediction that they will not be problematic
for agrammatic patients. Grodzinsky points out that these facts also
support a movement-derived analysis of verbal passives, along the lines
of GB analysis and contra the lexicalist approach developed in Bresnan
(1982). Only the former, in fact, draws a distinction between the two
grounding it on the transformational nature of verbal passives vs. a
base generated (lexical) approach to adjectival passives. This is a very
important result and possibly the first structured attempt to make use
of data from agrammatic aphasia to inform the debate of theoretical

13While this is not necessarily the understaning of many approaches to so-called
canonicity, here the term will be used here to refer to structures in which the linear
order of arguments respects the order of merge of different sub-events and thus of their
participants (sort of a theta-roles-free version of the Uniformity of Theta Assignment
Hypothesis of Baker (1988)). Grodzinsky more often took the canonical order to be
an instance of the Thematic Hierarchy Condition of Jackendoff (1972) (for explicit
claims in this sense see Grodzinsky (1995b)), and non-canonical where, as e.g. in
passives, such order is reversed.
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syntax and decide between two competing hypotheses.14

Additional support for the central role of movement chains in the de-
scription of agrammatism is given by experimental work on Japanese.
Hagiwara (1993) presented agrammatic patients with different types of
actives and passive sentences. She shows that while normal actives were
not problematic (9-a), actives that involved object scrambling, and thus
a movement chain and a trace (9-b) were. The relevant data are pre-
sented in (9) and (10).

(9) unscrambled above chance
a. Taro-ga

Taro-nom
Hanako-o
Hanako-acc

nagutta
hit

Taro hit Hanako
scrambled chance

b. Hanako-o
Hanako-acc

Taro-ga
Taro-nom

nagutta
hit

Taro hit Hanako

Similarly, testing base generated and movement-derived passives yield
the desired results: only when movement and traces were needed the
patients performed at chance.

(10) movement-derived chance
a. Taro-ga

Taro-nom
Hanako-ni
Hanako-by

t
t

nagu-rare-ta
hit-pass-past

Taro was hit by Hanako
indirect (no movement) above chance

b. Okaasan-ga
Mother-nom

musuko-ni
a-son-by

kaze-o
a-cold-acc

hik-are-ta
catch-pass-past

Mother had (her) son catch a cold on her.

Similar results have been obtained by Friedmann and Shapiro (2003) in
Hebrew. Friedmann and Shapiro (2003) have examined aphasics com-
prehension of active sentences of the basic form SVO and derived OSV-
OVS in Hebrew. The results they obtained are quite clear and indicate
that aphasic patients have more problems in comprehending the derived
active sentences (of the OSV-OVS form), on which agrammatic perfor-
mance is at chance level, than the normal active SVO on which their
patients perform at a level above chance.

14We will come back to these issues in Chapter 5.



34 2.2. ACCOUNTS

Construction Language Performance
Active (It/Eng/Heb/Sp/ Above

Jap/Kor/Du/Ger) Chance
Verbal Passives (Eng/Heb/Sp/It) Chance

Adjectival Passives (Eng) Above Chance
which-x subject (Eng) Above chance
which-x object (Eng) Chance

OSV scrambling (Jap/Kor) Chance
OVS scrambling (Ger) Chance
OVS Topic mov. (Heb) Chance
OSV Topic mov. (Heb) Chance

Table 2.3: See Grodzinsky (2000, 2006) for references.

(11) a. ha-safta
the-grandma

mecayeret
draws

et
acc

ha-yalda
the-girl

ha-zo
this

The grandma draws this girl
b. het

acc
ha-yalda
the-girl

ha-zo
this

ha-safta
the-grandma

mecayeret
draws

<ha-zo>
<the-girl>

This girl, the grandmother draws
c. et

acc
ha-yalda
the-girl

ha-zo
this

mecayeret
draws

ha-safta
the-grandma

<mecayeret>
<draws>

<ha-zo>
<the-girl>
This girl, the grandmother draws

Once again, only movement-derived sentences seem to be problematic for
agrammatic patients. Table 2.3 lists some of the (expected) performance
levels per structure from a TDH perspective.

Beyond Traces

The TDH, however, has been criticized on both conceptual and empirical
grounds. The first issue typically raised by its opponents, is related to
the actual empirical coverage of the hypothesis. The most important
discussion in this respect is that of variability (on which see Drai et al.
2001; Caplan 2001; Caramazza et al. 2001; Burchert et al. 2003; Drai
and Grodzinsky 2006a,b; Caplan et al. 2007a,b among many others),
i.e. the existence (or not) of a uniform pattern among different subjects
cross-linguistically supporting Grodzinsky’s hypothesis.
Given this debate I will take the data in table 2.3 to indicate tendencies.
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We can say then that non-canonical structures tend to be more prob-
lematic to comprehend and produce, and raise significantly more errors,
than their canonical counterparts. This is possibly an understatement
(in particular if recent work of Drai and Grodzinsky 2006a,b is on the
right track). Nevertheless, it will suffice for the purposes of the present
discussion.
Beretta and Munn (1998) challenged the default strategy for thematic
role assignment proposed by Grodzinsky. As seen above, the strategy
plays a central role in the explanation of the chance performance levels
with reversible non-canonical sentences: i.e. agrammatic representation
of passives involves two thematic roles, one assigned by the strategy and
the other through the by-phrase. Beretta and Munn checked if indeed
agrammatic representation of reversible passives (like the lion was kicked
by the tiger) involved two agents. They designed a sentence to picture
matching experiment in which one of the pictures presented to the pa-
tients contained two individuals that could be interpreted as the agents
(e.g. both a tiger and a lion kicking a giraffe). Given the strategy one
might expect that agrammatics would tend to choose this picture in an
attempt to satisfy the problematic thematic assignment. However, the
results go against this expectation, the patients almost never chose the
picture displaying the two named character as agents. The authors ar-
gue that these results contradict Grodzinsky’s assumptions and question
the validity of the strategy as an explanation of the chance performance
level.
Other studies, making use of different experimental paradigms, have
suggested that the reason for the chance performance might be dif-
ferent from what Grodzinsky originally assumed. Hickok et al. (1993)
used a truth value judgment task instead of the more traditional sen-
tence/picture matching which revealed that the chance level perfor-
mance typical of a guessing behavior might be determined by external
factors. The basic difference between the two tasks is that while the sen-
tence/picture matching forces the subject to make a choice between two
(or more, including distractors) pictures; the truth value judgment task
gives the subject the additional possibility to refuse a sentence type, i.e.
by replying no in a systematic way. A first analysis of the data collected
with the truth value showed the same pattern obtained with the previ-
ous experimental technique, i.e. chance performance with non-canonical
structures and above chance with canonical. Under closer scrutiny, how-
ever, it appeared that the subjects systematically refused non-canonical
structures, replying no to all of them. Crucially then the chance perfor-
mance obtained only because the experiment displayed 50% of correct
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no answers and the remaining 50% of correct yes replies. A sistem-
atic “no” to all the questions, which is index of sistematic failure to
comprehend the particular structure. The chance pattern emerges be-
cause of the particular design of the experiment. These facts suggest
that a guessing pattern does not necessarily imply that an ambiguous
representation with two agents was built.
Hickok and Avrutin (1995) showed that a unified treatment of agram-
matic comprehension problems in terms of movement chains is not fea-
sible unless the type of movement involved is considered. They show
that agrammatic patients have more problems interpreting D-linked (in
the sense of Pesetsky 1987) wh-phrases (12-a), than non-D-Linked ones
(12-b).

(12) a. [Which tiger] did the lion chase <which tiger>? chance

b. Who did the lion chase <who> above chance

Patients performed at chance in sentences like (12-a), and above chance
in sentences like (12-b). Performance, as usual, was above chance when
the subject was moved. It seems then that the featural composition
of the moving element or, which for our purposes is equivalent, the
kind of movement involved is a strong determinant of the possibility
to represent a movement chain. The authors argue that agrammatic
problem is restricted to computation of referential chains. They follow
Cinque’s (1990) proposal that traces of wh-phrases, given their referen-
tial properties, can be bound by their antecedent while traces of elements
like who cannot bear a referential index and are thus restricted to oc-
cur into government chains. Given this distinction, they suggested that
agrammatic deficit is restricted to the processing of binding but not gov-
ernment chains. This idea matched the finding (discussed below) that
agrammatic patients had problems with binding of pronouns Grodzin-
sky et al. (1993).15 Avrutin (2000a) takes the problem to lay at the
syntax-discourse interface.
On a similar vein, Lonzi and Luzzatti (1993) showed that agrammatic
patients had no difficulties at correctly placing the verb with respect to a
series of adverbs. Agrammatics, they conclude, fully master verb move-

15Notice, however, that, in the system of Cinque (1990) and Rizzi (1990),
referential/D-linked elements can participate in both binding and movement chains.
These findings, therefore, cannot be directly derived from that system, unless we
assume that D-linked elements can only bind their traces and cannot undergo move-
ment. I will come back to the problematic issue of referentiality and D-Linking in the
following chapters. See also Mauner (1995) for some critiques to this approach.
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ment. A more specific characterization of the TDH is thus needed, one
that takes care of subtle differences between different kinds of movement
dependencies and/or types of traces.
On the basis of these facts, Grodzinsky (1995a) discussed a revision of
the TDH: only traces of thematic positions are deleted and application
of the default interpretive strategy is restricted to referential NPs.
However this revision does not seem to solve additional problems that
arise when we consider agrammatic perfomance with unaccusative sen-
tences. Piñango (1999) discusses an argument from the comprehension
of sentences derived from unaccusative predicates such as the one in
(13).

(13) [The girl] spun/fell <the girl> because of the boy

In (13) the subject DP the girl has been moved from its original post-
verbal position where it leaves a trace. Piñango argues that the TDH
should predict chance performance with these structures. The non-
grammatical strategy of thematic role assignment assigns the agent role
to the first DP. The DP the boy, however, also receives the agentive role
by virtue of the because phrase. This double assignment of agent role
should lead the subject to guess and perform at chance level on these
constructions, which, as Piñango shows, is not the case.

Canonicity effects with resumptive pronouns

Some recent empirical findings pose a strong empirical challenge to the
trace component of the TDH. Friedmann (2008) tested agrammatic com-
prehension of object relative clauses in Hebrew. This language has the
property of allowing two types of object relative clauses: a ‘standard’
variety, with a gap at the first merge position of the relative head noun
(14-b), and one with a resumptive pronoun at the trace position bound
by the head of the relative NP (14-c). Friedmann tested subject rela-
tives, object relatives with a trace and object relatives with a resumptive
pronoun.

(14) a. tar’e
show

li
me

et
acc

ha-kof
the-monkey

she-mexabek
that-hugs

et
acc

ha-yeled
the-boy

Show me the monkey that hugs the boy
b. tar’e

show
li
me

et
acc

ha-kof
the-monkey

she-ha-yeled
that-the-boy

mexabek
hugs

Show me the monkey that the boy hugs
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c. tar’e
show

li
me

et
acc

ha-kof
the-monkey

she-ha-yeled
that-the-boy

mexabek
hugs

oto
him

Show me the monkey that the boy hugs

Crucially, agrammatic patients perform at chance level in both object
relative conditions, despite the absence of traces in the resumptive-
relative condition (14-c). Friedmann proposes two possible “modifica-
tions of the TDH” to account for these facts: one is to limit the deficit to
the establishment of a dependency over another argument of the same
type,16 the other is to take the problems with representation of CP high-
lighted earlier for production as the source of the problem. In Chapter
4 I will discuss these facts and propose a solution that collapses the two
analyses into a single minimality account. The problematic status of
these data for the TDH depends entirely on what we assume to be the
underlying structure of resumptive relatives. Assuming a movement-
derived analysis with stranding of the pronoun leaves room for a TDH
explanation of these data.17

The canonicity effects observed above are not the only comprehension
problem agrammatics display; agrammatic aphasics also show selective
problems with comprehension of pronominal binding. Such problems
have been taken to support a processing-based approach to agrammatic
comprehension deficit. In the following section, comprehension asym-
metries with binding are introduced and approaches to the problem
are briefly discussed. These facts highlighted several important issues
and enhanced the perspective on the processing/representation debate.
Models of processing and representational complexity have been pro-
posed on the basis of these data.

2.2.3 Binding

Grodzinsky and Reinhart (1993) and Grodzinsky et al. (1993) concen-
trated on agrammatic aphasics’ knowledge of binding principles, showing
once again how linguistic theory can drive experimental research to the
discovery of previously unnoticed facts. The interest in aphasics’ mas-
tery of the rules governing anaphora was raised partly from a series of
experiments carried out with preschool children that demonstrated that,

16Friedmann briefly mention an analysis along these lines discussed in Grillo (2003,
2005); Friedmann and Shapiro (2003) and the work of Gibson (1998) for a similar
account on normal processing. I will come back to these to discuss the relevant
distinctions between the different approaches.

17This point was brought to my attention by Andrea Santi (p.c.).
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at age 5, children are not in full command of these principles (Chien and
Wexler, 1990). Interestingly, however, the same problem with corefer-
ence was found in both populations: namely that both obey Principle
B when the antecedent is a quantifier but not when it is referential.
Grodzinsky et al. (1993), in fact, observed that the same Quantifica-
tional Asymmetry (the term is due to Elbourne 2005) found in child
language was observable in agrammatic aphasics. Agrammatic patients
also have a selective problem with pronominal binding. More specifically,
Grodzinsky et al. (1993) show that agrammatics perform at chance in
comprehension of sentences like (15-a), but above chance with senteces
like (15-b) and (15-c).

(15) a. Is Mama Bear touching her?
b. Is Mama Bear touching herself?
c. Is every bear touching her?

The authors observed that agrammatic aphasics allowed a coreference
reading between her and Mama Bear in around 50% of the trials. The
original treatment of these facts (developed in Chien and Wexler 1990)
was central to the proper treatment of Principle B. In the original for-
mulation in Chomsky (1981), constraints on pronominal binding make
no distinction between quantificational and referential antecedents. In
Reinhart (1983), however, bound variable anaphora is distinguished from
other kinds of coreference, which offered a principled distinction between
the two types of antecedents, and a possible explanation for the observed
asymmetry.
The distinction between bound variable and coreference interpretation
is subtle but emerges very clearly in certain contexts, exemplified in (16)
and (17).

(16) Only Lucie loves her husband.

a. Only Lucie λx. x loves x’s husband. bound variable
b. Only Lucie λx. x loves her husband. & her=Lucie corefer-

ence

The sentence in (16) has two possible interpretations. The bound vari-
able reading says that Lucie is the only person that loves her own hus-
band; every other woman does not love her own husband (i.e. Mary
doesn’t love her own husband, Liz doesn’t love her own husband . . . ). In
the coreference reading, Lucie is the only person who loves Lucie’s hus-
band; every other woman does not love Lucie’s husband. Similarly (as
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originally noted by Sag 1976 and Williams 1977), two readings are avail-
able in the VP-ellipsis contexts in (17): in the bound variable, also called
‘sloppy’, reading Bill loves his own sister. In the coreference, or ‘strict’,
reading Bill loves Max’s sister. In this case, in fact, the pronominal
is interpreted as having a fixed referent (individuated in the discourse)
that only accidentally happens to be the subject of the matrix clause.

(17) Max loves his sister and Bill does too.

a. Maxi loves hisi sister and Billj loves hisj sister too. sloppy
b. Maxi loves hisδ sister and Billj loves hisδ sister too. &

him=Max strict

These paradigms show that there is more than one way to connect a pro-
noun to its antecedent: variable binding applies in syntax while coref-
erence is a matter of discourse representation. Importantly, coreference
is not allowed with quantifiers, because of their non-referential nature,
which rules out the interpretation in (18-b).

(18) Every boy loves his mother and Oedipus does too.
a. Every boy loves hisi mother and Oedipus j loves hisj mother

too. sloppy
b. Every boy loves hisδ mother and Oedipusj loves hisδ mother

too. & *him=Every boy strict

Grodzinsky and Reinhart (1993) propose that the quantificational asym-
metry is generated not by a knowledge deficit, but by the combination
of children’s limited processing capacity and the complexity of ruling
out coreference. The explanation is based on Reinhart’s Rule-I, which
governs intrasentential coreference.

(19) Rule-I Intrasentential Coreference:
NP A cannot corefer with NP B if replacing A with C, C a vari-
able A-bound by B yields an indistinguishable interpretation.

The intuition behind (19) is that when binding of a variable is available,
coreference is allowed only if it is motivated, i.e. if it generates an
interpretation which could not be generated via binding.18

18Reinhart (1995, 2006) generalized this approach to other interface strategies; see
below for more on this point.
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The problem with ruling out coreference in sentences like Gaetano likes
him, is that to satisfy (19) we need to build and compare a reference-set
which comprises two representations of the same sentence. Reference set
computation necessarily raises processing costs. Reinhart and Grodzin-
sky argue that agrammatics and children do not lack the knowledge of
Rule-I but they lack the processing capacity to be able to compare the
two representations and decide if each leads to a distinguishable inter-
pretation. Children and agrammatics are thus forced to guess at the
relevant interpretation, which ultimately leads to chance performance
in comprehension. In the case of quantified antecedents, only variable
binding is available. There, reference-set computation is not required
and the processing cost is still accessible by the reduced capacities of
children and agrammatic patients, thus the above-chance performance
in these cases. The same holds for reflexive binding.
It is important to note that recent work on the acquisition of binding
casts some doubts on the results obtained in the original experiments
and shows that such results are at least partly due to problems with
the experimental setting. Elbourne (2005) specifically argues that chil-
dren do not obey Principle B at all. On the other hand Conroy et al.
(2008), while accepting some of the remarks of Elbourne and discussing
more problems with the original experiments, conclude that children
do not have problems with binding principles, though they maintain
that unambiguous cases of pronominal binding are still easier for them
to compute. The recent status of the debate and the absence, to my
knowledge, of any new experiment in agrammatism makes it hard to in-
tegrate these findings in the context of the present discussion on aphasia.
To the extent that chance performance is taken to index reference set
computations, these data seem to speak against a reference set analysis
of children’s difficulties with coreference.
In any event, the reference-set computation approach to comprehension
problems with pronouns is particularly interesting because it provides a
meaningful link between a specific and well-described representational
deficit, a clearly-motivated hypothesis on the higher complexity of those
representations, and finally a processing-based account of the deficit.
In the next section I turn the attention to a different kind of processing
approach to agrammatic aphasia based on the time course of activa-
tion of grammatical representations. Grammatical operations have to
be performed in real time and different components of grammar have to
be “fine-tuned” for representations to be correctly built. This research
perspective takes the normal timing of syntactic processing to be dis-
rupted in agrammatism. This disruption might generate the observed
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deficit and provide an explanation without putting into question the
grammatical knowledge of aphasic patients.

2.2.4 Representations in time

Temporal approaches to agrammatic aphasia hypothesize that agram-
matics’ comprehension and production deficits are the result of a disrup-
tion of the “temporal fine-tuning” required in language processing. Kolk
(1995) discussed the origins of this approach, which he places at least as
back as Grashey (1885). Grashey stated that aphasics’ deficits in word-
finding are due to a lack of synchrony between mental representations of
word meanings and word forms. Kolk reports the positive comments of
Carl Wernicke on this approach: “[it] may be considered the most signif-
icant contribution in the development of the doctrine of aphasia during
the past decade . . . Grashey pursues an entirely new and very fruitful no-
tion by postulating the temporal factor as an important consideration
in the formation of the spoken word. . . ” (Wernicke, 1885). Several time
based approaches have been proposed in the past years. Kolk and van
Grunsven (1985); Kolk et al. (1985) proposed an explanation of agram-
matic sentence processing as a timing disorder. They assume that: (i)
for an element to be present in a syntactic representation a critical ac-
tivation level must be reached; (ii) activation is reached with time and
it decays after peaking; and (iii) the activations of different elements
are “typically interdependent”. According to this approach a necessary
ingredient for successful language processing is given by the computa-
tional synchrony between the different elements. In Kolk’s words: “the
activity of an element is required for the activation of another. For in-
stance, information about the subject of the sentence must be active
in order for the right form of the verb to become activated. Between
these two types of information, there must therefore be computational
simultaneity of synchrony”(Kolk, 1995, p.284). Although these models
generally concentrate on the interaction of syntax and the lexicon, e.g.
a syntactic slot has to be available for lexical insertion to be successful,
synchrony is needed for the complex task of interfacing different compo-
nents of the grammar. Synchrony can be disrupted, e.g. in case of early
decay of sentence structures. Disruptions of synchrony that compromise
the fine tuning of the system of interface will necessarily generate both
production and comprehension problems. Two deviations from normal
synchrony are possible and have been considered in the literature:

i. Slower activation: activation takes longer than normal, the
critical level might be reached too late, i.e. too late for an element
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to be combined with the others.

ii. Faster Decay: critical activation decays at a faster than normal
rate, making it impossible to combine a given element with other
elements in the sentence representation.

The most important feature of these approaches is that they might al-
low a more systemic account (i.e. one that solves the problem of linking
processing and representations) of agrammatic deficit that might avoid
the problems encountered above (see e.g. Zurif 1995).19 Recent find-
ings on the time course of lexical access and antecedent reactivation at
trace positions provide empirical support for these models. Shapiro and
Levine (1990) (based on Shapiro et al. 1987), Swinney et al. (1989) have
shown that lexical access of both nouns and verbs appears to be slower
in agrammatic patients in comparison to non-brain damaged speakers.
The delay is not limited to access of single words in isolation and has
been shown to have effects on lexical reactivation of a moved antecedent
at the trace position. Similar delays have been observed in the domain
of binding, relative clauses, wh-questions and pronouns (see the recent
works by Swinney and Zurif 1995; Love and Swinney 1996; Prather et al.
1997; Piñango 1999; Zurif et al. 1993; Burkhardt et al. 2008, among oth-
ers).
These findings show that the speed of processing syntactic structures
is slower in agrammatic aphasics when compared to that of non-brain-
damaged adult speakers.20

Piñango (1999), elaborated on these results and proposed that agram-
matic comprehension patterns could be better understood as a conse-
quence of a slowing of the processes responsible for building up the syn-
tactic structure. Agrammatic aphasics’ ultimate problem, she posits, is
that they cannot build up the syntactic structures in the required time
constraint imposed by the grammatical system, preventing them from
being able to perform certain grammatical operations.

19As observed also by Caplan et al. (2007a), these works are particularly promising
in the realm of processing-based accounts, in that they do not pose some of the
problems raised by other processing accounts centered around the controversial notion
of resource limitation. This consideration is valid for time-based approaches in general,
independently from their formulation in terms of delay/slow down of activation (as in
Piñango 1999) or alternatively in terms of faster than normal decay (as in the seminal
works by Friederici and Kilborn 1989; Haarmann and Kolk 1991).

20Interestingly, this evidence has been used as a decisive argument by both detrac-
tors and supporters of the TDH (see e.g. Zurif 2003; Avrutin 2006). I believe that this
is not the result of a total misunderstanding on one or the other side. Rather, it con-
stitutes an additional indication that an integrated approach should be formulated,
possibly abandoning some of the most radical categorization on both sides.
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The idea of a slowed-down syntactic component has been shown to inter-
act in interesting ways with recent approaches to binding theory and the
architecture of grammar, such as the Primitives of Binding approach of
Reuland (2001), in predicting complex behavioral patterns in agrammat-
ics in this domain. Reuland distinguishes between four types of processes
for representing a relation between arguments. What distinguishes these
processes is the grammatical level of representation at which they take
place. Because of this distinction the different processes can be ordered
according to their relative complexity:

(20) a. Processes applying within the core computational system
(Chl).

b. Processes relating syntactic representations to C-I interface
representations.

c. Processes applying at the C-I interface.
d. Processes relating the Conceptual-Intentional (C-I) inter-

face to the discourse storage.

The Primitives of Binding approach takes the representation of purely
syntactic dependencies to be more economical (in terms of processing
costs) than that of dependencies that require the interface of narrow
syntax and extra-syntactic information, in particular those established
at the interface between the core syntactic component and the (lin-
guistic) discourse level.21 This view of complexity partly overlaps the
reference-set computation mechanism explored in Grodzinsky and Rein-
hart (1993); Reinhart (2006). As seen above, in Reinhart’s view the
complexity depends on the mechanism of Rule-I which forces the sys-
tem to compare a bound variable and a coreference interpretation before
coreference can be ruled out. The need for this comparison is seen as
an imperfection of the system, which is still optimal in that it deviates
minimally from the ideal minimalist solution for the interface of sound
and meaning which would rule out any instance of reference set compu-
tation. Reuland’s hierarchy can be viewed as an extension of Reinhart’s
original system, providing a more fine-grained characterization of the
multiple mechanisms available for reference assignment.
Reuland’s hierarchy predicts that the construction of a syntactic de-
pendency is the preferred way of assigning reference to a pronominal
element. Semantic operations require a cross-modular operation which
will be allowed only when the desired interpretation cannot be reached

21A detailed discussion of the relation between Grodzinsky and Reinhart (1993),
Reinhart and Reuland’s (1993) Reflexivity and the Primitives of Binding approach
would take us too far from the scope of the present work.
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through syntactic chain construction. An extra cross-modular operation
is required to move from the semantic level to the discourse level. The
use of deixis turns out to be the most “expensive”: for the interpretation
to be achieved, the interpretive system has to exit the linguistic domain.
Each of these cross-modular steps increase complexity of reference as-
signment.

(21) level operation
Narrow syntax feature checking
↓
Semantics bound variable
↓
Discourse coreference
↓
Non-linguistic source deixis

This analysis makes it possible to predict that highly selective effects
in agrammatic comprehension emerge from the interaction of this hier-
archy with a slowed-down syntax. These predictions are explored in
Ruigendijk et al. (2006); Piñango and Burkhardt (2001); Burkhardt
(2005); Avrutin (2006); Vasić (2006); Vasić et al. (2006). A result of
this interaction is that, in agrammatism, the representation of those de-
pendencies that require interfacing the syntactic representation with the
discourse structure is more likely to be impaired than the representa-
tion of purely syntactic dependencies. Notice that this is true only if one
assumes that the sequential order of operations hypothesized in Prim-
itives of Binding has a real time reflection; that is, if the hierarchical
order between syntax and discourse implies that syntactic representa-
tions are accessed earlier than discourse ones. This is the interpretation
pursued in Vasić et al. (2006, p.194): “if a certain operation proposed
in the theory takes place after another operation is completed, our con-
servative hypothesis is that in real time processing these two operations
are temporally ordered as well.” The authors tested this hypothesis
with an experiment on reference assignment in pronouns appearing in
VP-ellipsis contexts. As mentioned above, the interpretation of pronom-
inals in VP-ellipsis shows very clearly the distinction between binding
and coreference and as such constitutes an ideal domain to investigate
these issues. (22)

(22) The man touches his dog and the boy does too

a. Man touches man’s dog & boy touches boy’s dog bound
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variable
b. Man touches man’s dog & boy touches man’s dog corefer-

ence

The results of Vasić et al. (2006) support the initial hypothesis. Agram-
matic aphasics are capable of obtaining a bound variable interpretation
(22-a); however, they are incapable of establishing a discourse depen-
dency (22-b) for reference assignment to a possessive pronoun in VP-
ellipsis. According to Vasić et al. (2006) these facts show that agram-
matics have particular problems with processing structures that require
interfacing syntax with the discourse level. We already encountered this
idea during the discussion of asymmetries in agrammatic comprehension
of D-Linked and non-D-Linked wh-movement (Avrutin, 2000a).
Moreover they discuss how this descriptive generalization about agram-
matic behavior can be connected to a processing-based account. Accord-
ing to the authors, problems with the syntax/discourse interface can be
attributed to the higher processing cost associated with these operations.
From a time-based perspective, the deficit arises as a combination of two
assumptions: (i) agrammatic syntactic processing is slower than normal,
and (ii) the temporal ordering of different grammatical operations mir-
rors the hierarchy depicted in (21). If discourse-related operations are
performed only after syntactic operations take place, then a slower than
normal processor might access discourse related representations too late
or not at all.
Sergey Avrutin further extended this approach to explain different pro-
duction deficits in agrammatism, such as subject omission in non-null
subject languages, and omission of Tense and Determiner (Avrutin,
1999, 2000a,b, 2001, 2006).

Weak Syntax

Avrutin (2006) proposed a unified time-based account of comprehension
and production problems in agrammatism (Weak Syntax ). Avrutin’s
perspective is based on a particular interpretation of Chomsky’s (1995)
modular view of the core computational component, narrow syntax,
and the Conceptual Intentional interface (C-I). Narrow syntax computes
symbolic operations on some lexical item previously selected and sub-
mits the results of these operations to C-I for interpretation. In Avrutin’s
view, the C-I interface “is precisely the same level as linguistic discourse,
or information structure (as in Vallduv́ı 1992), as it is precisely here
that information about topic, focus, specificity as well as pronominal
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anaphora is encoded”. Avrutin further distinguishes between linguis-
tic discourse, a level of linguistic representation responsible for several
‘discourse operations’ 22 and context, “a non-linguistic system that can
be modified by different means, including, but not limited to, linguistic
ones”.
The linguistic discourse (Avrutin follows alternatively the file card sys-
tem of Heim 1982 or the Discourse Representation Theory of Kamp and
Reyle 1993) is taken to be a system that performs operations on in-
formation units that consist of a frame and a heading. Each frame
identifies an information unit while the heading is concerned with its
interpretation. In this view, DPs introduce individual frames, while
the heading is provided by the lexical restrictor in the NP. Given the
DP a dog, for example, a introduces the frame and dog provides the
heading. Much in the same fashion, TPs introduce temporal frames
for verbal heads, which provide the heading. Avrutin argues that the
use of syntactic representations is not the only way to introduce frames
in the information structure. Contextual information can compete with
syntax in this domain. The competition tends to favor syntactic means.
If we take a modular view of language cognition (in the sense of Fodor
1983), purely syntactic operations are considered “cheaper” in that their
representation require to operate inside the module itself (encapsula-
tion), which by assumption requires the least effort. When the module
has to interface external modules then the overall efficiency is lowered.
Strong contextual settings can, however, invert this state of things mak-
ing it easier to convey information about frames using non-syntactic
means. Underspecification of the syntactic structure and reliance on
strong contextual settings, special registers, for the introduction of frames
is in fact a grammatical option exploited in many languages. Subject
omission in English diary style is a classical example discussed in detail
by Haegeman (1990). The case of root infinitives in Russian princess
contexts has been described by Avrutin (1999) himself. Omission of de-
terminers in child language and special registers (especially Newspaper
headlines) is another case analyzed by Guasti et al. (2004) and more in
depth by De Lange (forthcoming) in her dissertation. Table 2.4 below
gives a schematic representation of these assumptions: when the Deter-
miner is correctly represented, the frame is directly introduced through

22“The linguistic discourse for me is a level of representation responsible for re-
solving (at least some) anaphoric dependencies, for identifying topic and focus, for
determining an appropriate antecedent for a logophoric element as well as for other
operations usually referred to as ‘discourse operations’.”All citations on this page are
from Avrutin (2006, p.)
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Narrow Syntax Information Structure Context
(DP)→

(D′)

(Do)

(a)

NP→

N′

dog

(→) FRAME ← ←special registers

NP → Heading: dog individual frame
introduced through

presupposition

Table 2.4: Syntactic and non-syntactic ways of introducing an individual
frame, from Avrutin (2006).

the syntactic representation (this mapping is represented by→). In spe-
cial registers, that is, in those cases in which the context is strong enough
to allow direct mapping of a frame, the Det can be underspecified and
fails to project, which is marked here by the use of parentheses.
As mentioned above, Avrutin argues that in unimpaired adult speakers
the most economical way of introducing new file card frames is through
the construction of the relevant syntactic representation. Agrammatics’
syntactic component, however, is impaired and slowed-down. For them,
building up a full DP or TP is not the most economic way of introduc-
ing frames which makes them rely more heavily on context. Crucially,
we will expect them to omit/substitute the functional morphology of
those categories which compete with the context for the introduction of
new frames. Thus, according to Avrutin, the asymmetry in production
of Tense and Agreement in agrammatism can be easily explained, given
the assumption that Tense is more strongly related to the discourse level
then Agreement.23

This introduction was needed to lay the basis for the discussion of a novel
approach to agrammatic asymmetries in comprehension of movement-

23As Valentina Bianchi (p.c. 2007) brought to my attention, this assumption is
problematic at least for some Agreement features such as Person: the choice of 1st

and 2nd vs. 3rd person is syntactically encoded but clearly context- dependent. On
this basis we should predict an asymmetry in the production of different types of
agreement features, which might well be the case. Notice, in fact, that the experiments
of Friedmann (1998); Friedmann and Grodzinsky (1997) cited above concentrated
mostly on Number agreement.
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derived sentences. In the following pages, I reopen the issues of agram-
matics’ deficits with discourse interfaces and analyze them from a dif-
ferent angle. The attempt is to show that once we formulate the gener-
alization focusing on the feature structure of syntactic representations,
comprehension asymmetries are explained in a very natural way.

2.3 Discourse feature underspecification

The main aim of this thesis is to provide a novel explanation for agram-
matic aphasics’ comprehension deficits with movement-derived sentences.
The previous pages served to place the current proposal in a wider con-
text and to provide the unfamiliar reader with a clearer idea of some
of the proposals in this domain of research. The hypothesis formulated
below also finds support in the findings discussed earlier.
In Grillo (2003, 2005, 2008), I proposed to analyze comprehension deficits
with non-canonical sentences (henceforth simply canonicity effects) as a
special case of minimality effects, i.e. to derive them from the theory of
syntactic islands. For the argument that canonicity is in fact a special
case of minimality to work, the assumption in (23) has to be formulated.

(23) feature underspecification Agrammatic aphasics cannot
represent the full array of morphosyntactic features associated
with syntactic categories.
Underspecification selectively targets scope-discourse features,
i.e. features at the edge of the nominal, verbal and clausal
domain.

In the following chapters I will show that the assumption in (23), com-
bined with current assumptions about locality restrictions on syntactic
representations, is all we need to derive the complex comprehension
asymmetries described above. The main reason for assuming (23) is
that it enables a simple and natural explanation of these asymmetries.
In this sense, (23) is data driven, a descriptive generalization intended to
replace more problematic generalizations like the TDH. The advantages
of this switch of perspective will become more apparent once locality
principles are discussed and the minimality approach is generalized to
cover canonicity effects. In the remainder of this chapter I elaborate on
some additional reasons for supporting the assumption in (23).
In the previous sections we have seen that much evidence has accumu-
lated showing the selectivity of syntactic deficits in agrammatism. We
have seen that the impairment is more significant with functional than
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with lexical categories: the representation of lexical, including thematic,
information, although slower than normal, is preserved, while omission
and substitution of functional material is one of the crucial factors defin-
ing the syndrome. Moreover, a clear asymmetry can be observed also
among different types of functional categories, e.g. Agreement is signif-
icantly better preserved than Tense. Hagiwara (1995) and Friedmann
and Grodzinsky’s (1997) TPH captured this asymmetry by postulating
(in very different terms) that the representation of higher projections in
the tree is not accessible in agrammatic production. We have seen that
this formulation is problematic because it does not capture the deficits
with categories which appear lower in the syntactic structure, such as
DP and (as I will argue in Chapter 5) voiceP. These problems can be
avoided, and a better generalization can be obtained if, instead of formu-
lating our generalization on the syntactic structure itself, we concentrate
on the features that compose those syntactic categories. Once we recog-
nize that the different syntactic projections (CP, DP, voiceP) all encode
the same set of features, it is easier to derive agrammatics’ deficits from
a single source.

2.3.1 The functional architecture of the clause and the
noun phrase

Syntactic studies on the phrasal structure of the clause have led to the
conclusion that the structural representation of the clause is organized in
three different types of layers (represented in (24)). The first, headed by
the verb, is the lexical layer. The crucial relations at this level are the ba-
sic relations between a predicate and its arguments, i.e. s-selection and
thematic assignment. On top of the lexical layer a number of functional
heads is responsible for the assignment of argumental features such as
Case and Agreement. Tense and Aspectual heads are also present at
this layer. The third layer, the left periphery or edge of the clause,
hosts discourse-linked features such as Topic, Focus and the Illocution-
ary Force (see Larson, 1988; Pollock, 1989; Belletti, 1990, 2004b; Rizzi,
1997, 2004b; Cinque, 1999, 2002, and much related work).

(24) [cp Discourse-linked features [ip Inflectional/agreement features
[vp thematic features]]]

Since the end of the 1980s (see Szabolcsi, 1987; Abney, 1987, among
others), a number of studies have investigated the internal structure of
the noun phrase. Importantly, these studies have shown a non-trivial
parallelism between NPs and clauses: an articulation of functional pro-
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jections very similar to the one described in (24) also characterizes the
internal structure of the noun phrase. (see Longobardi, 1994; Cinque,
1994; Bennis et al., 1998, among many others).
As in the clausal domain, it is possible to identify the three layers of
(24) in the syntactic structure of the DP. The first layer encodes the
lexical domain, in which the nominal predicate-argument relations are
instantiated. This layer, much like the clausal domain, is superimposed
by a series of functional projections, each of which encodes a particular
grammatical property, e.g. Number, Referentiality. Crucially for our
discussion, the left periphery of the DP also seems to pattern with the
periphery of the clause, as argued by Haegeman (2004); Aboh (2004);
Bernstein (1997, 2001), among others, who show that discourse-related
material such as focus, topic and interrogation are also morphologically
realized at this level. In sum, the left edge of the DP, like the edge of
the clause, encodes the syntax-discourse interface.
Belletti (2004a) discussed evidence in favor of a lower (new information)
Focus projection directly above the VP and argued that a discourse in-
terface should be postulated at the edge of the VP as well. Belletti
concluded (following Chomsky 2001) that each phase has its own dis-
course interface.
These findings allow us to explain the apparent idiosyncrasy with which
the deficit targets different syntactic phrases. Under a feature-based per-
spective the problematic features all belong to the same natural class,
the discourse-linked type. This is exactly what we assumed in 49 in order
to explain the canonicity effects in comprehension. Parallel difficulties
in agrammatics’ representation of CP, DP, and voiceP support this as-
sumption. Additional support for a parallel treatment of these problems
comes from the findings, in Rausch (2005a,b) that agrammatic aphasics
have problems comprehending passives in the nominal domain as well.

(25) a. The enemy’s destruction of the city. above chance
b. The city’s destruction by the enemy. chance

Rausch (2005a,b) tested the German equivalents of canonical (25-a) and
the non-canonical nominal passive (25-b) against their verbal active and
passive counterparts with a group of agrammatic patients. The results
show that the deficit in the comprehension of non-canonical structures
runs largely parallel in CP and DP.

As discussed above, difficulties with the syntax-discourse interface have
also been assumed to be at the base of agrammatic problems with
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pronominal binding. If the assumption on the problematic status of the
syntax-discourse interface is on the right track, a large set of phenomena
can be reduced to a common underlying deficit. Notice, nevertheless,
that here I am following the cartographic approach in assuming that
the syntax-discourse interface is directly encoded in the syntactic struc-
ture via specific features. In the domain of binding, the problems with
coreference are derived as a consequence of the incapacity to calculate a
reference set for the relevant sentences (Grodzinsky and Reinhart, 1993).
Alternatively they were seen as a consequence of a hierarchy of complex-
ity of linguistic dependencies (Vasić et al., 2006). No role whatsoever is
played by discourse features in these accounts. This difference, however,
is predicted on the basis of the different properties of dependencies in
binding and movement (at least under current approaches). Reinhart
(2006) argued at length against a reference set computation approach to
the domain of superiority effects and minimality that concerns us here.
We can therefore expect that the underlying common deficit in the rep-
resentation of the syntax-discourse interface emerges in different guises
in these two domains. Of course, if we had to acknowledge that these two
domains have more in common then previously thought and minimality
effects can be considered an instance of reference-set computation, or
that (as argued in (Hornstein, 2001; Kayne, 2002)) pronominal bind-
ing is an instance of movement; or, more generally, that movement and
binding have a common basis (as in the standard GB account Chomsky
1981) a change in the formulation of the hypothesis in 49 might be re-
quired. This wouldn’t change the rationale behind the hypothesis; that
is, that canonicity effects are minimality effects. In sum, I will assume
that the formulation in (23) is supported by the binding facts.

2.3.2 Time after time

Following some of the ideas presented in the previous sections of this
chapter, I hypothesize that in agrammatic aphasia (i) there is a slower-
than-normal activation of the syntactic information associated with lex-
ical items (Zurif et al. 1993; Piñango 1999 among others), (ii) a slowed-
down constructing of this information into well-formed syntactic con-
stituents, or (ii

′
) a faster than normal decay of syntactic representations

(see Friederici and Kilborn 1989; Haarmann and Kolk 1991; Kolk 1995,
1998). I take these factors to cause an impoverishment of the featu-
ral make-up of syntactic elements. As mentioned above, I assume that
features of a certain class (Quantificational, scope-discourse related, or
more generally features related to the periphery of the clause and of the
vP), are more likely to be compromised in this kind of scenario. The as-
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sumption that underspecification is more likely to target scope-discourse
features than for example categorical ones, is based on different consider-
ations. The general logic behind the idea is that not all morphosyntactic
features are activated at the same time; that is, different types of fea-
tures are accessed at different time points in the processing of a sentence.
Based on this assumption, I will assume that the representation of fea-
tures accessed later in the derivation is more likely to be compromised
as a consequence of a slowed-down syntactic system. Several different
kinds of information, (i.e. categorical, morphosyntactic, lexico-semantic,
discourse-pragmatic) have to be activated and integrated in a syntactic
tree during sentence processing. All psycholinguistic approaches to lan-
guage comprehension agree on saying that each of these different types
of information is processed by different cognitive subcomponents during
language comprehension. Disagreement, however, arises when the ques-
tion of how this different component interact in real time. Disregarding
the many existing differences, we can identify two kinds of approaches:
serial and parallel. The serial or syntax-first models claim that syn-
tactic information is accessed first and semantic information comes into
play only at a later stage (Frazier, 1998). The main claim of parallel or
interactive models, on the other hand, is that syntactic and semantic
information interact at any point in time (Marslen-Wilson and Tyler,
1980; McClelland et al., 1989; MacDonald et al., 1992). Recent work
on the temporal structure of syntactic and semantic processes underly-
ing sentence representation strongly support serial models of language
processing. Evidence for this conclusion come from electrophysiologi-
cal studies using Event Related Potentials (ERP) measures (Friederici
et al. 1993, 1999; Hahne and Friederici 1998 see Friederici 2000 for an
overview). Much recent work on the real-time status of language per-
formance (see Shapiro et al. 1998 and references cited therein) reveals
that lexical access during sentence comprehension is not immediately
influenced by contextual factors; rather all the possible meanings of a
word are accessed at a first stage. Contextual factors start playing a
role only at a later processing stage. Given this temporal distinction,
and considering the slowed-down lexical access in agrammatics, I as-
sume that activation of discourse/contextual information (and crucially
the syntactic encoding of such information, the relevant morphosyntac-
tic feature) is delayed beyond the limits required for the establishment
of a chain.24

24See Kolk (1995) for a discussion of the importance of synchrony in the construc-
tion of syntactic representations and the idea of desynchronization as a possible source
of agrammatic comprehension.



54 2.3. DISCOURSE FEATURE UNDERSPECIFICATION

A rather different kind of evidence for the present approach comes from
some recent studies on the syntax of improper movement. Recent works
on this topic (Grewendorf, 1993; Abels, 2007), show that the classical
characterization25 in terms of the A/Ā distinction is too coarse. These
detailed studies derive a rich hierarchy of movement types ((26) from
Abels 2007)26

(26) θ ≺ . . .≺ Case ≺ . . .≺ Scrambling ≺ . . .≺ wh ≺ . . .≺ Topical-
ization27

(if α ≺ β, we say that α precedes β.)

These facts show that the checking/valuation of different features follows
a predetermined order. I take this hierarchy to be responsible for the
selective disruption of certain feature types/classes over others. In other
words, I assume that the order of application of internal merge (the
order of feature checking/valuing) reflects the order of activation28 of
different classes of features. This predicts that a reduction of syntactic
processing capacity (e.g. a slowed-down activation of syntactic represen-
tations) will have significantly more severe effects on the representation
of features belonging to a higher type than on the representation of lower
types in the hierarchy in (26). Ultimately, I propose to associate higher
levels of complexity with the representation of feature types higher in the
hierarchy. Notice in passing that different degrees of impairment could
give rise to different patterns of disruption. If the hypothesis presented
here is correct, however, we should expect differences to be consistent
with the hierarchy of access of syntactic feature types and not to target
different features randomly. If this is not the case, then we may want
to consider an alternative account in terms of localization of different
classes of features in the brain is in order. Exploration of this alterna-
tive possibility, which I believe should not be contemplated as the null
hypothesis, is left to future work.
Therefore, I assume a time-based source for feature underspecification
which states that activation of features higher in the hierarchy in (26)

25May (1979) Chomsky (1981, 195-204): A derivation is ruled out if a constituent
undergoes A movement after having been targeted by Ā movement.

26Interestingly, this hierarchy turns out to be identical to the hierarchy of positions
in the syntactic tree as emerges from recent cartographic works.

27[. . . ] are used to indicate that the system probably makes more fine grained dis-
tinctions, e.g. the distinction between Short vs. Long scrambling made in Grewendorf
1993.

28And thus the order of accessibility in an economy hierarchy which is reminiscent
of the one hypothesized by Reuland (2001) in the already-mentioned Primitives of
Binding approach.



CHAPTER 2. AGRAMMATIC APHASIA 55

will be not be reached in time for a successful integration in the syn-
tactic structure (or alternatively, decays faster than normal) if this cost
overwhelms the system’s processing abilities.

Summing up, I assumed that (i.) agrammatic aphasics cannot represent
the full array of morphosyntactic features associated with syntactic cat-
egories; and (ii.) underspecification selectively targets scope-discourse
features, i.e. features at the edge of the nominal, verbal and clausal do-
mains. Before discussing the main advantage of this hypothesis, which
emerges when considering the interaction of the proposed impoverish-
ment with independent principles regulating locality in syntax, a brief
introduction of these principles and of some recent developments of the
Relativized Minimality approach to locality is in order. This introduc-
tion is a necessary step in constructing the explanation that follows and
in deriving the relevant comprehension patterns.
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CHAPTER 3

Minimality

3.1 Relativized Minimality

Relativized Minimality (RM) captures the intuition that a local struc-
tural relation is one that must be satisfied in the smallest possible envi-
ronment in which it can be satisfied. The original definition from Rizzi
(1990), is given in (2).

(1) . . . X . . . Z . . . Y . . .

(2) Relativized Minimality : X α-governs Y iff there is no Z such
that

i. Z is a typical potential α-governor for Y,
ii. Z c-commands Y and does not c-command X.1

iii. α-governors: heads, A Spec, Ā Spec.

What is crucial for the purposes of our discussion is the actual implemen-
tation of this definition; in particular that of typical potential α-governor.
In other words, the focus will be on the definition of what counts as a
potential intervener. As shown in (2-iii) above, the different types of α-
governors the system cares about are heads vs. specifiers, and in the lat-
ter case A vs. Ā . Empirically, (2) provides a unified account of: Wh is-
lands (Huang, 1982), Superraising, Head Movement Constraints (Travis,

1 Note that intervention for minimality can and does exceed strict c-command and
is commonly found in simple linear order. Gapping is the case at stake: John sells
books; Mary buys records and Bill V newspapers Rizzi (2004a, ex. 9, attributed to
Koster (1978)); where the elided V can only be to buy.

57



58 3.1. RELATIVIZED MINIMALITY

1984; Chomsky, 1986; Baker, 1988), Pseudo-Opacity effects (Obenauer,
1976, 1984), and Inner Islands (Ross, 1983). How RM accounts for these
effects is briefly shown in the following examples (3)-(7).

• Wh-islands in (3) are banned as instances of Ā over Ā movement:

(3) a. *Howj do you wonder [whati [Andrea could sing ti tj ]]
?

b. How do you think [ t’ [ Andrea could sing this song t
]]?

• In Superraising long A movement of the non local subject (Juma
in (4)) is blocked by an intervening subject hosted in another A
Specifier:

(4) a. *Juma seems that it is likely [ t to win].
b. It seems that Juma is likely [t to win].

• Example (5) illustrates the Head Movement Constraint: in
Aux inversion the non-local head have cannot skip any other in-
tervening head on its path.

(5) a. They have left.
b. Have they left t ?
c. They could have left.
d. Could they t have left?
e. *Have they could t left?

• Pseudo-Opacity effects: examples (6)a-b show that the wh
quantifier combien in the Spec of an NP can undergo Ā move-
ment either alone (6)b (pace the Left Branch Constraint), or by
pied-piping the whole NP. The first option however is not available
if an adverbial quantifier intervenes (6)d. Here beaucoup is taken
to occupy an Ā Specifier, and thus it qualifies as an intervener for
Ā movement.

(6) a. [Combien
How-many

de
of

livres]
books

a-t-il
has-he

consulté
consultpast

t

b. Combien
How-many

a-t-il
has-he

consulté
consultpast

[
of

t
books

de livres]

How many books did he consult?
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c. [Combien
How-many

de
of

livres]
books

a-t-il
has-he

beaucoup
a-lot

consulté
consultpast

t

d. *Combien
How-many

a-t-il
has-he

beaucoup
a-lot

consulté
consultpast

[t
of

de
books

livres]

How many books did he consult a lot?

• Inner Islands, exemplified in (7), are explained given the as-
sumption that negation qualifies as a potential Ā binder.2 Non
extractability of the adjunct in the presence of Negation is thus
forbidden because the antecedent will not be able to govern its
trace.

(7) a. It is for this reason that I believe that Alexis was
elected t

b. *It is for this reason that I don’t believe that Alexis was
elected t

3.1.1 Argument/Adjuncts asymmetries

Example (8) exemplifies the phenomenon (first noted by Huang 1982)
of argument/adjuncts asymmetry with respect to extraction from Weak
Islands. The classical distinction states that arguments can extract but
adjuncts cannot.

(8) a. Which songi do you wonder [howj [Andrea could sing ti tj ]]?
b. *Howj do you wonder [[which song]i [Andrea could sing ti

tj ]]?

A classical way to account for this distinction is to refer to the Empty
Category Principle (ECP), which requires empty elements to be (prop-
erly) governed (9). That is empty elements must be selected by a lexical
category or locally governed by its antecedent (for details, see the orig-
inal analysis in Huang 1982; Lasnik and Saito 1984, 1992).

(9) ecp: Every trace must be properly governed
Proper Government: α properly governs β if:

i. α θ-governs or

2See Frampton (1991) and below for critical discussion about the status of Adverbs
and Negation as Ā Specifiers.



60 3.1. RELATIVIZED MINIMALITY

ii. α antecedent governs β.

In this line of analysis Arguments, which are lexically selected by a head
and thus theta governed, while adjuncts, which are not lexically selected
(and thus lacking theta government) need to satisfy the second clause
of the ECP, i.e. via antecedent government.
Under this view, successful extraction of the moved object in (8-a) is
explained because even if the trace of which song is not antecedent
governed, it is theta governed by the verb. The trace of the adjunct
in (8-)b, on the other hand, does not fall under either of the clauses
in (9): [i.] it is not lexically selected by the verb, thus it is not theta
marked; and [ii.] it is not governed by its antecedent, given that the
latter occupies a position too far away from it. Non local movement of
adjuncts is thus correctly predicted to be problematic.
Rizzi, capitalizing on work by Guglielmo Cinque (1990) and Ileana Co-
morovski (1989), shows however that the argumental status of the moved
element alone does not allow felicitous extraction out of Weak Islands.
The relevant cases here are non-referential elements such as lexically se-
lected adverbs, measure phrases, idiom chunks . . . Rizzi shows that some
additional properties, i.e. referentiality and D-linking (in the sense of
Pesetsky 1987), are needed. See Cinque (1990); Comorovski (1989) for
more detailed discussion.
Rizzi (1990) notices that there are cases of bona fide arguments that
behave like adjuncts when it comes to extraction from weak islands.
The example in (10) serves to illustrate this point.

(10) What did the cannonball woman weigh t ?

Given the ambiguity of the verb weigh between an agentive and a sta-
tive reading, the question in (10) can be felicitously interpreted as con-
structed on both a theme, as in (11-a), and a measure phrase (11-b).

(11) a. The hiker weighed apples/his backpack before checking in/the
arguments against his hypothesis.

b. The hiker weighed 120 kilos.

The crucial observation here is that, as (12) illustrates, only the reading
in (11-a) survives extraction out of weak islands.

(12) What did Remedios wonder whether the hiker weighed t ?
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An explanation of these facts based on the argument/adjunct distinction
fails to make the correct predictions, given that both 120 kilos and
apples/backpack/arguments qualify as arguments.
Rizzi proposes to draw a line between thematic roles assigned to refer-
ential arguments (those arguments which refer to a participant in the
event), dubbed referential θ-roles, and thematic roles assigned to non-
referential quasi -argument (expressions which, though being lexically
selected, do not participate in the event described by the predicate).
Rizzi further assumes that only referential arguments are assigned a ref-
erential index at D-Structure, which they will be able to carry along
when moved. The availability of a referential index opens up the pos-
sibility for traces of referential arguments only to enter both a binding
(13) and a government relation with their antecedents. This option is
not available to traces of quasi-arguments given that they lack a refer-
ential index, which is a necessary condition for a binding relation to be
established.

(13) Binding: x binds y iff:

i. x c-commands y, and

ii. x and y share the same referential index.

Taking the availability of binding to be the caveat opens the way for a
straightforward explanation for the extraction out of weak island facts.
In fact, we know independently that pronominal binding does not respect
locality restrictions, as shown in (14)

(14) a. [Every professor]i wondered whether John weighed all the
arguments against hisi hypothesis.

b. [No professor]i can predict how many students will choose
himi (as supervisor).

c. [Which politician] appointed the journalist who supported
himi?

Moreover Rizzi (1990), following Jaeggli (1982) and along the lines dis-
cussed in Rizzi (1986), proposes that the ECP must be restated in a
conjunctive form, in order to satisfy the two requirements imposed on
null elements. These two requirements are formal licensing, “which char-
acterizes the formal environment in which the null element can be found,
and a principle of identification, which recovers some contentive property
of the null element on the basis of its immediate structural environment”
(Rizzi, 1990, p.32). The conjoined ECP is presented in (15), from Rizzi
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(1990, ex. 11, p.32).

(15) A nonpronominal empty category must be

i. properly head-governed (Formal licensing)

ii. Theta-governed, or antecedent-governed (identification)

Given the formulation in (15), traces of manner adverbials (and those
of measure phrases, idiom chunks...), given their non-referential nature,
cannot be co-indexed with their antecedent: their only option for ex-
traction is thus via successive-cyclic movement as in (16).

(16) a. How do you think [t’ that [Berit will sing the song t]]
b. *How do you wonder [which song [Berit will sing t t]]

In (16)a each trace is governed by its antecedent, but not in (16-b)
where CP is occupied by the intervening which song that qualifies as a
potential bearer of the relevant relation.
Referential arguments (see (8)a), on the other hand, beside having the
possibility to move successive-cyclically, also have the additional option
to undergo long distance movement. This is so because their referential
nature allows them to carry a referential index and then to be bound
by their antecedent.3 Since binding is not constrained by locality prin-
ciples (it can hold across strong and weak islands), referential/D-linked
arguments can violate ECP and move over weak island inducers.
In short, the argument/adjunct asymmetry reduces to the possibility for
referential D-linked argument to undergo either successive-cyclic move-
ment or, in cases like (8) long-distance movement (binding), while ad-
juncts (not being referential) are restricted to the successive-cyclic op-
tion4. We will come back to this issue in 3.1.7.

3.1.2 Conceptual/Empirical Problems and solutions

In the years following the publication of Rizzi (1990), larger sets of data
were taken into account and specific empirical problems were addressed,
mostly maintaining the underlying insight brought up by that seminal
work. We will review some of the empirical problems in section 3.1.3

3On conceptual and empirical problems with referentiality as used here see Framp-
ton (1991).

4This account also provided a simple explanation for the better extractability
of temporal and locative (not θ-selected but still having referential properties) with
respect to manner adjuncts.
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and 3.1.7. On top of these empirical issues there are other conceptual
problems which are tied to recent changes in the principles and param-
eters framework (Chomsky, 1993, 1995, and much related work).5 Any
theory of locality (and for that matter any theory of single aspects of a
broader theory) may be formulated in a particular framework and makes
full use of the theoretical objects, tools and explanations available in
that framework. Moving to different frameworks requires adjusting the
theory, taking into account possible changes in the status of those the-
oretical objects. Of course this adjustment is a complex phenomenon
and sometimes the specific theory may indicate new directions in the
development of a new framework. It might also be the case that no ad-
justment is possible and a new theory of those specific phenomena have
to be newly formulated.
The Government and Binding theory, that served as a framework to
RM, has been gradually abandoned in recent years while a new Min-
imalist perspective has been establishing its primate in the principles
and parameters framework (see Chomsky 1993, 1995 and related work).
A discussion of the reasons behind this change lays beyond our present
interest. Nevertheless, it is important for us to understand how compat-
ible RM is to the minimalist ideas that are shaping the field and what
adjustment are needed in view of this change.
From a minimalist perspective, RM seems to be the ideal explanation
of complex issues such as locality. Rizzi states:

“RM can be intuitively construed as an economy principle in
that it severely limits the portion of structure within which a given
local relation is computed: elements trying to enter into a local
relation are ‘short sighted’, so to speak, in that they can only see
as far as the first potential bearer of the relevant relation. The
principle reduces ambiguity in a number of cases: whenever two
elements compete for entering into a given local relation with a
third element, the closest always wins. So, whatever its precise
implementation, RM has desirable properties and appears to be a
natural principle of mental computation. It is the kind of principle
that we may expect to hold across cognitive domains: if locality is
relevant at all for other kinds of mental computation, we may well
expect it to hold in a similar form: you must go for the closest
potential bearer of a given local relation.”(Rizzi, 2004a, p.224).

5The division made here between empirical and conceptual issues is biased by
the particular choice of presentation one makes. Many conceptual issues lie behind
questions addressed in section 3.1.3 and 3.1.7 such as the right characterization of
e.g. D-linking or specificity, or the necessity to make reference to Class of features
rather than single features among the same class.
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A fast survey of the minimalist literature will show that indeed some
version of RM is generally assumed (for an overview on derivational
approaches to locality in minimalism see Fitzpatrick 2002). On the other
hand, working minimalism got rid of some of the theoretical objects RM
used. These old tools (the Empty Category Principle, government and
referential indices are the most important examples) have not always
been replaced by new ones with similar characteristics. Establishing
the place of the old theory in the new framework is a complex though
necessary task when one foresees the underlying harmony between the
two.
In the following sections we will mostly concentrate on some empirical
problems raised by RM as formulated in the original work and consider
how more recent approaches deal with those problems. In section 3.1.3
we will consider problems for the treatment of Island effects in terms of
the A/Ā distinction; we will follow Rizzi (2004a) and adopt a feature-
class based approach that allows deriving the empirical patterns. In
section 3.1.6 we will address the issue of extraction from Weak Islands
and the problems raised by the referentiality approach and we will adopt
Starke (2001)’s feature geometric model extending the feature-class ap-
proach previously introduced. These modifications on the one side solve
important empirical problems and on the other allow replacing some of
the tools (such as referential indices) used in previous formulations of
the theory. These changes result in a clearer status of RM theory in the
new minimalist framework.

3.1.3 Locality and the Left periphery

A substantial amount of evidence, accumulated over the years following
the publication of RM, shows that the distinctions made by the principle,
as formulated in Rizzi (1990), are too coarse and that the resulting
picture is too restrictive. A short list of the relevant facts is provided
below.

• Not all elements moved to an Ā specifier are subjected to RM
effects: e.g. wh-phrases with special interpretive properties (D-
linking, specificity, . . . )6 are not, as shown in (17-a,b).

• Not all adverbs affect wh-movement in the same way (17-d,e).

6As it will be shown below, this pattern exceeds the classical argument-adjunct
asymmetry discussed earlier.
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• Not all intervening Ā specifiers trigger minimality effects on Ā
chains. For example, an intervening left-dislocated phrase deter-
mines only a mild degradation on both argument and adjunct (and
on both referential/non referential) movement in Italian (17-f,g).

(17) a. ?Which problem do you wonder how to solve<which problem>?
b. *How do you wonder which problem to solve <how>?
c. Combien

How-many
de
of

livres
books

a-t-il
have-he

attentivement
carefully

consulté
consulted?

d. Combien
How-many

a-t-il
have-he

attentivement
carefully

consulté
consulted

[<combien>
t

de
of

livres]?
books

‘How many books did he carefully consult’?
e. *Combien

How-many
a-t-il
have-he

beaucoup
a-lot

consulté
consulted

[<combien>
t

de
of

livres]?
books
‘How many books did he consult a lot?’

f. Non
Not

so
know1stsing

a
to

chi
whom

credi
think2ndsing

che,
that,

questa
this

storia,
story,

dovremmo
should

raccontare
tell1stpl

<questa
<this

storia>
story>

<a
<to

chi>.
who>.

‘I don’t know to whom do you think that we should tell this
story’.

g. ?Non
Not

so
know1stsing

come
how

pensi
think2ndsing

che,
that,

a
to

Matteo,
Matteo,

gli
cl.

dovremmo
should1stpl

parlare
talk

<a
<to

Matteo>
Matteo>

<come>.
<how>

‘I don’t know how you think that, to Matteo, we should
talk to him’.

The examples above clearly show that a definition of intervention based
on the traditional distinctions (heads vs. specifiers and in the latter
class A vs. Ā ) is too restrictive and under-generates.
Chomsky’s (1995) Minimal Link Condition provides a different view
which capitalizes on the idea that syntactic movement is driven by the
necessity to check morphosyntactic features.

(18) minimal link condition: K attracts a only if there is no b,
b closer to K than a, such that K attracts b. (Chomsky, 1995,
p.311)
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However, as Rizzi (2004a) points out, an approach along the lines of
Chomsky’s Minimal Link Condition is too permissive. The Minimal
Link Condition in fact defines intervention in terms of total identity of
feature structure. However, quantificational adverbs and negation are
different in their featural make-up from wh-elements and yet they both
block wh-movement (see (17-e.) and the inner island examples in (7)
respectively).

3.1.4 Feature classes

Summing up, the original formulation based on the A/Ā distinction is
too restrictive and under-generates. As (17) shows, this formulation
blocks the construction of well formed chains. On the other hand, a
solution centered on the distinction between single features is clearly
too permissive: it over-generates allowing non well formed syntactic ob-
ject to be built. Rizzi (2004a) shows that the correct pattern seem to
emerge once we recognize the existence of natural classes of syntactic
features. The solution he proposes makes fundamental use of a sophisti-
cated approach to the structure of the clause along the lines of the recent
Cartographic Approach. The Cartographic Approach is the attempt to
draw maps of syntactic configurations as detailed and precise as possible
(see Belletti 2004b; Cinque 1999, 2002; Rizzi 1997, 2004b). Rizzi shows
that the cartographic studies offer a series of positions, which we can
continue to define as Ā for convenience, but which can provide us with
the required more fine grained distinctions.

(19) Force Top* Int Top Focus Mod* Top* Fin IP (Rizzi, 1997,
2004a)

Each of these positions can be defined by the particular set of mor-
phosyntactic features that can occupy it. Such features can be cataloged
by referring to the ‘class’ they belong to:

(20) a. Argumental: person, gender, number, Case.
b. Quantificational: Wh-, Neg, measure, focus . . .
c. Modifiers: evaluative, epistemic, Neg, frequentative, celer-

ative, measure, manner . . .
d. Topic.

Formulating minimality in terms of this classification allows us to avoid
the excessive freedom of movement generated by the Minimal Link Con-
dition on one hand, and the extreme restriction generated by the simple
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A/Ā distinction on the other. (21) is a formalization of this idea (taken
from Rizzi 2004a, p.).

(21) minimal configuration: Y is in a Minimal Configuration
(MC) with X iff there is no Z such that

i. Z is of the same structural type as X, and

ii. Z intervenes between X and Y.

→“Same structural type” = Spec licensed by features of the
same class in (20).

Given the above formulation, we expect RM effects only between features
that belong to the same class, but not among features that belong to
different classes. This formulation solves the problems listed in (17) and
several other problematic facts listed below/

• Only quantificational adverbs affect wh-movement of adjuncts (22).
This is predicted by the definition in (21) since these elements be-
long to the same Quantificational class. On the other hand, ad-
verbials such as attentivement in (22-b.), which do not have any
intrinsic quantificational property, belong to the class of Modifiers.
As predicted by (21), this class does not interfere with Quantifi-
cational movement.7

(22) a. *Combien
How-many

a-t-il
has-he

beaucoup
a-lot

consulté
consultpast

[<combien>
[<how-many>

de
of

livres]?
books]?

‘How many books did he consult a lot?’
b. Combien

How-many
a-t-il
have-he

attentivement
carefully

consulté
consultpast

[<combien>
[<how-many>

de
of

livres]?
books]?

‘How many books did he carefully consult?’

• All intervening adverbs block simple (non-focal) preposing of an
adverb to the left periphery.8 Preposing would require moving a
member of the Modifier class over another member of the same
class.

7Here and below, capitals are used to refer to classes of feature, small caps are
used for single features.

8Rizzi cites Koster (1978) who discusses similar data in Dutch.
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(23) a. I tecnici hanno (probabilmente) risolto rapidamente
il problema.
The technicians have probably resolved rapidly the
problem.

b. *Rapidamente, i tecnici hanno probabilmente risolto il
problema.
Rapidly, the technicians have probably resolved the
problem.

• As pointed out by Cinque (1999), blocking by a higher adverb does
not occur if a lower adverb movement targets a focus position.
Crucially, we must look at the relation which is currently being
built: focus movement qualifies as Quantificational and as such
cannot be blocked by Modifiers. 9 (24) illustrates this point in
German and (25) in Italian.

(24) SEHR OFT hat Karl Marie wahrscheinlich<SEHR OFT>
gesehen.
VERY OFTEN has Karl Marie probably seen

(25) RAPIDAMENTE i tecnici hanno probabilmente<RAPIDA-
MENTE> risolto il problema (non lentamente).
RAPIDLY the technicians have probably solved the prob-
lem (not slowly)

• Negation belongs to both the Quantificational and the Modifiers
class. It is predicted that it will block both simple adverb prepos-
ing and movement of an adverb to a focus position.

(26) a. Rapidamente, i tecnici (*non) hanno risolto il prob-
lema.
Rapidly, the technicians have (not) solved the prob-
lem.

b. RAPIDAMENTE i tecnici (*non) hanno risolto il prob-
lema.
RAPIDLY the technicians have (not) solved the prob-
lem.

9Alternatively one can think that the presence of a focus feature on the moving
adverb qualifies it as a member of the Quantificational class. See also Szendrői (2001);
Reinhart (2006) for a very different view on Topic, Focus and the Syntax-Phonology
Interface. See also the recent work by Slioussar (2007) on the topic.
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• However, if the adverb has topical properties (having being men-
tioned in the preceding discourse) neither intervening adverbs nor
negation block its movement.

(27) A : Credo che i tecnici abbiano rapidamente risolto en-
trambi i problemi.
‘I believe that the technicians have rapidly solved
both problems’.

B : Ti sbagli: Rapidamente, i tecnici hanno probabil-
mente risolto IL PRIMO PROBLEMA, ma non il sec-
ondo, che era più difficile.
‘You are wrong: rapidly, the technicians have proba-
bly solved the first problem, but not the second, which
was more difficult’.

In sum, the characterization of RM given in (21) reshapes the minimality
putting classes of features at the center of the explanation. Provided this
definition, we have been able to address most of the empirical problems
listed in (17).

3.1.5 More asymmetries in extraction

The problematic cases considered so far could easily be dealt with once
the relevant level of application of RM was individuated. The case of
the argument/adjunct (referential/non-referential) asymmetry consid-
ered above, however, cannot be easily handled in these terms. As we
have seen above Huang (1982), Lasnik and Saito (1984, 1992) take the
relevant distinction to be that between argument and adjuncts, where
only the latter are claimed to be sensitive to Weak Islands (WI) essen-
tially for reasons related to the ECP. Ross (1983), Kroch (1989), Co-
morovski (1989), Rizzi (1990), Cinque (1990) on the basis of examples
like those in (28) claim that argumenthood by itself is not a sufficient
property and identify the ‘something more’ with referentiality and D-
linking.

(28) a. *What didn’t John say that the fish weigh <what>? (Ross)
b. *The fish weigh.
c. *How did John ask whether to behave <how>? (Rizzi)
d. *John behaved.

According to the interpretation in Rizzi (1990), amount and manner
phrases can be arguments but they do not participate in the event in
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any way, thus they lack a referential θ-role. Locative and temporal
modifiers, on the other hand, are not arguments but can be considered
at least partially referential, since events occur in a specific place and
time. This is what makes them partially extractable from Weak Islands.

(29) a. ?Where did Bill asked whether to park the car <where>
b. ?When did Bill ask whether to fix the car <when>

Cinque (1990) refines the distinction with the observation that, in ad-
dition to referentiality, D-linking (in the sense of Pesetsky 1987) is also
required for successful extraction from Weak Islands (eWI).

(30) a. *How many problems are you wondering whether to solve
<how many problems> before dark?

b. How many problems from this list are you wondering whether
to solve <how many problems> before dark?

As Starke (2001) noticed, there seems to be a general consensus around
the fact that elements that are successfully extractable from WI have
‘something more’ with respect to non extractable elements. The spe-
cial property is identified with case or DPhood in Manzini (1992); Rizzi
(2000), while in Frampton (1990), Szabolcsi and Zwarts (1993), Cresti
(1995), Dobrovie-Sorin (1994), the distinction is argued to be the one
between individual/non individual status of the trace (i.e. having se-
mantic type <e> ). Szabolcsi and Zwarts’s (1997) approach is a possible
exception to this rule, even if Starke noticed that also in this account
an additional property of a good extractee is identified, namely in the
richness of internal semantic structure.
Starke capitalized on this observation and proposed a feature geometric
account of these phenomena. The importance of this solution is that it
allows the derivation of the problematic examples without enriching the
minimality principle itself.

3.1.6 Starke’s feature trees approach

Starke (2001) is an important step toward a unified approach to locality
in syntax. Starke’s main aim is to provide a unified analysis of Weak
Islands, extraction out of weak islands and Strong Islands under Rela-
tivized Minimality. As he points out:

“. . . despite long-standing efforts to produce a unified the-
ory of these phenomena, every current approach treats them
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with a disjunction of tools. A typical situation is that weak
islands are explained by a version of Relativized Minimality
(Minimal Link Condition, Attract Closest, etc.), extractions
out of weak islands by some form of binding relationships,
and strong islands by a version of ‘barriers’.”

The novelty of his approach, which allows him to capture the three cases
under RM, lays in the intuition that this simple constraint might oper-
ate on morphosyntactic feature trees rather than on simple unorganized
bundles of features.
Successful extraction from Weak Island (the traditional argument/ ad-
junct asymmetry) in particular, requires referring to different mecha-
nisms not reducible to RM itself (see Rizzi 2000). Deriving the relevant
patterns from the same basic principle without making reference to any
additional mechanisms, like coindexation and binding, (no matter how
natural or logical) would clearly be preferable in terms of economy of
the theory.
Starke’s claim is that indeed we do not need to add anything to the
principle itself but rather we should proceed with a closer investigation
of the structure of the data the principle operates on. Proceeding in
this way we might find out that the cases of apparent violation of the
principle constitute in fact further evidence in favor of the principle
itself. To illustrate the idea let’s take a look at (31):

(31) *C . . . C . . . C

(31) illustrates the point made in the preceding section: movement trig-
gered by a feature α of a category C is blocked by the presence of an
intervening element of the same class C. We can thus follow Starke in
his notation:

(32) *α . . . α . . . α

We know that this configuration will be ruled out by RM. Let’s imagine
now that the class C has a subclass SC and that we can identify a
feature β, such that β ∈ SC. Given that SC is a subclass of C β will be
a member of both class C and SC. Let’s follow Starke again rewriting β
as αβ for convenience. Now consider the two configurations in (33) and
(34) below:

(33) αβ . . . α . . . αβ
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Since αβ in (33) is a member of both C and SC it is able to move as a
member of the C or the SC class. Although this particular configuration
makes the C movement unavailable because of the intervention of α
(another member of the C class), αβ will still be able to move as an
member of the SC class. Crucially, no minimality effect arises. Starke
observes that in extraction from WI we are dealing with something like
the abstract configuration in (33). That is to say the role played by the
additional feature β is the same role played in extraction from WI by the
‘extra property’ (discussed above) distinguishing the moving wh-phrase
from the intervening wh-element (34).

(34) [Which car]αβ do you wonder whetherα to fix <which

SC

car>αβ?

The situation is reversed in (35). Here intervention of αβ blocks move-
ment of α. α, in fact, can only move as a member of the C class and
the intervening αβ also belongs to this class (being a member of a SC,
a subclass of C).

(35) *α . . . αβ . . . α

This is the case of unsuccessful extraction from WI, illustrated in (36).

(36) [How]α do you wonder which carαβ to fix <how>α?
×

Starke claims that the additional property distinguishing between ex-
tractable and non-extractable elements is specificity, and, more impor-
tantly, that there is subset/superset relation between the Quantifier class
(the class of normal wh-elements, as in Rizzi 2004a) and the SpecificQ
class (a subset of the Quantifier Class, represented by those elements
belonging to this class but having the additional property of being spe-
cific in a sense to be made more explicit below). Starke uses a fea-
ture geometric approach similar to those developed for phonology by
Clements (1985); Sagey (1986) and morphology by Ritter and Harley
(1998); Harley and Ritter (2002b,a). Starke’s feature tree is illustrated
in (37). The nodes in the tree stand for Classes of features (φ: person,
gender and number features).
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(37)

Quantifier

SpecificQ

M A
[φ]

In the following pages we will follow the basic arguments that lead to
the postulation of exactly these subclasses.

3.1.7 Extraction from Weak Islands

Weak Islands differ from Strong Islands in that extraction is totally
banned from the latter but marginally possible from the former. It
is important to stress that the weak/strong labeling of these syntactic
environments is not related to a degree of ungrammaticality.
As already mentioned above, the question of what makes extraction out
of WI partially possible, or the issue of the right characterization of
the distinction between elements that can or cannot survive eWI, has
received different answers. The set of phenomena that goes under the WI
label has increased considerably over the years and more importantly,
the detailed observation of the different behavior of various kinds of
elements in the WI environment has sharpened the characterization of
what properties are to be considered essentials in eWI characterization.
10

Starke capitalizes on the fact that there is a general consensus around
the fact that elements that are successfully extractable from WI have
‘something more’ with respect to non extractable elements. The issue
of course becomes more complex when it comes to the definition of this
additional property.
Starke takes the ‘additional property’ allowing an element to extract
from a WI to be specificity, intended as a special case of existential
presupposition. Let’s consider some examples11 to show how this special
property interacts with Q type interveners in eWI. Consider (38).

(38) Giorgos and Anca love the TV series South Park ; Giorgos how-
ever is luckier than Anca in that he gets to watch all the episodes
way ahead of her, for this reason he gets to know all the newest
jokes from the series before Anca.
Berit on the contrary doesn’t like South Park and doesn’t want

10For a comprehensive critical review of the WI literature see Szabolcsi (2002)
11All examples in this section are adapted from Starke’s original work.



74 3.1. RELATIVIZED MINIMALITY

to know anything about it. One day Berit tells Giorgos that
apparently Anca discovered some new joke about the series. At
this point Giorgos says: ‘I wonder what Anca discovered! ’. After
this, Berit asks:
a. . . . and what do you think that Anca discovered?
b. #. . . and what do you wonder whether Anca discovered?

(I will follow Starke in using # to indicate a sentence which is grammat-
ical but inappropriate in a given context) Crucially a little variation in
the context makes the eWI perfectly felicitous:

(39) Suppose that after hearing Berit’s comment on Anca’s new dis-
covery Giorgos exclaims: I wonder what Anca discovered . . . could
it be. . . ? and stops in the middle of the sentence. And now Berit
asks:
a. so? what do you think that Anca discovered?
b. so? what do you wonder whether Anca discovered?

The (b) examples in (38) and (39) show that eWI is possible only if there
are reasons to believe that there exists some entity which the interlocutor
has in mind as a referent for the wh-phrase. This requirement is not
necessary for grammatical extraction in the (a) examples.
Consider now (40), also adapted from Starke.

(40) Berit puts a lot of fantasy in her cooking and it is customary
to eat food from every country when she cooks. Tonight we are
going to have dinner at her place. I know that you do not have
any idea about what Berit will cook tonight, and that you are
curious, so while we bike there I ask:
a. what do you hope that Berit will cook tonight?
b. #what do you wonder whether Berit will cook tonight?

Starke also notes the interesting fact that if we insert the two questions
in (40) into a cleft makes them become uniformly odd (given the same
context):

(41) a. #what is it that you hope that Berit cooked?
b. #what is it that you wonder whether Berit cooked?

(41-a) is not a weak island, nevertheless the semantics of clefts (which re-
quires existential presupposition of the clefted element) is not compatible
with a context that does not allow a specific reading of the wh-element.
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Again the (b) example in (41) can be made felicitous if I have any rea-
son to believe that you have something in your mind about Berit’s new
recipe. Starke take these facts to show that the same property (speci-
ficity) that underlies eWI and acceptability of cleft sentences in this kind
of context. This property turns an element of the Quantifier class into
a member of the SpecificQ subclass and makes it extractable over other
Q interveners.
The existential presupposition can take generally take wide scope (42-a)
or narrow scope (42-b) with respect to an intervening epistemic predi-
cate, as shown in (42).

(42) a. what is it that you think that Anca discovered?
b. what do you think it is that Anca discovered?

wh in-situ

To show that the relevant property allowing eWI is indeed specificity
Starke brings French wh in-situ into the picture. In French, wh in-situ
is a grammatical option:

(43) a. tu
you

as
have

dit
said

qu’il
that-he

a
has

mange
eaten

quoi?
what?

what did you said that he has eaten?

b. tu
you

crois
believe

qu’elle
that-she

s’appelle
is-called

comment
how?

what do you think her name is?

French wh in-situ differs from echo questions in intonation and interpre-
tation (for different approaches to wh in-situ see Chang (1997); Cheng
(1991, 2003a,b); Cheng and Rooryck (2003); Reinhart (1998); Poletto
and Pollock (2000), a.o.). We will come back to wh in-situ in the follow-
ing chapter; our main interest in the present discussion is focused on the
interaction of wh in-situ with syntactic islands. Strangely enough, wh-
phrases in-situ can occur inside strong islands, as shown in (44) (from
now on I will follow Starke in using ‘situ-wh’ as a shortcut for ‘wh-phrase
in-situ’).

(44) a. tu
you

crois
believe

qu’elle
that-she

a
has

dit
said

ça
this

pour
to

inciter
incite

Jean
J

à
to

séduire
seduce

qui?
whom?
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b. tu
you

crois
think

qu’ils
that-they

vont
will

inviter
invite

ceux
those

qui
that

ont
have

fait
made

quoi?
what?

(44-a) shows the grammaticality of situ-wh inside an adverbial clause;
(44-b) that situ-wh can occur inside a Complex NP Island.
The crucial point here is that the presence of a situ-wh in a WI con-
text leads to sharp ungrammaticality (45), unless a special intonation
is added, which triggers the presuppositional interpretation necessary in
eWI.

(45) #tu crois qu’elle a pas fait quoi?
you think that-she has not done what?

Example (46) shows that the relevant factor making eWI possible is
specificity and not range.12

(46) a. *Tu
You

amerais
would-like

avoir
to-have

cette/ma
this/my

photo
picture

de
of

qui?
whom?

b. Tu
You

amerais
would-like

avoir
to-have

une
one

des
of-the

photos
pictures

de
of

qui?
whom?

In (46-a) situ-wh is blocked by an intervening specific NP; (46-b) how-
ever, where an NP expressing range intervenes, is perfectly grammati-
cal.13

12The possibility to include both range and specificity extending further the feature
tree is not undertaken in (Starke, 2001). It does not seem too unnatural to think that
they can also be thought of in terms of a subset/superset relation, where specificificity,
of course, would be a subset of range.

13Valentina Bianchi (p.c.) points out that the facts in (46) can be interpreted as
intervention effects under a dominance based approach but not under c-command. For
this and other reasons (quite independent from the present issue) the former approach
is adopted by Starke. As (45) and (i-a,b) (taken from Mathieu 1999, 2002) show, the
same effects are found under c-command. Nevertheless, as Marjo van Koppen (p.c.)
points out, these examples can also be explained under dominance, while (46) cannot
be explained by c-command.

(i) a. *Tu
You

n’a
neg-have

pas
not

vu
see

qui?
who?

Who didn’t you see?
b. *La

The
fille
girl

ne
neg

dort
sleeps

pas
not

sur
on

qui?
who?

Whom didn’t the girl sleep on?
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From the data shown above Starke concludes that situ-wh undergoes
pure Q movement (they are blocked by Q intervener unless they have
an additional property) and that the property involved in eWI is indeed
specificity and not range. This, he claims, also provides a natural ex-
planation for Definite Islands. As (47) shows, wh-movement out of a
definite NP generates a much sharper degradation than extraction from
an indefinite NP.

(47) a. who did you want to buy a picture of.
b. ?*who did you want to buy the picture of.

Starke capitalizes on Enç (1991), who shows that specificity is again the
crucial factor at stake here. What is generally referred to as ‘definite-
ness’ effect is in fact an effect of specificity: as (48) shows, non-specific
definites do not trigger the effect while specific indefinites do.

(48) a. who did they announce the birth of?
b. which film did you miss the first part of?
c. ?*who did you want to buy a picture of?

In sum, there are good reasons to support Starke’s proposal. In par-
ticular, specificity seems to be the relevant property at the base of the
asymmetric behavior of different elements in extraction from WI. As
will become clear below, Starke’s account is of primary relevance for
the present work because many of the intuitions expressed here mirror
in a non-trivial sense those explored in his work. Both accounts try to
extend the set of phenomena that fall under principles of anti-identity.
Starke shows the positive effects on extractability of the representation,
through dedicated features, of a rich discourse/context information. In
the following section I investigate the negative effects on extractability
that arise from the underspecification of the representation of those same
features.

3.2 Generalized Minimality

Given the revised formulation of RM introduced above, it follows that
the possibility to form a chain over an intervening element will depend
on the nature and the number of features activated in a given syntactic
representation. Starting from the familiar configuration in (49) we know
that no relation can be built between X and Y if Z (Z an element c-
commanding Y and c-commanded by X) is of the same structural type
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as X.

(49) X . . . Z . . . Y

Following Rizzi (1990, 2004a); Starke (2001) we have given a definition
of ‘same structural type’ in terms of the particular type or class of the
set defined by the particular morphosyntactic features associated with
it. Rizzi (2004a) provides evidence for the partition of the system in at
least four classes: Argumental, Quantificational, Modifier, Topic.
Minimality effects arise only in the presence of an intervening element
whose feature set belongs to the same class the probe belongs to. We
can thus rewrite the schema in (49) as in (50).

(50) (α, β, γ, δ)Class∆ (α, β, γ)ClassΓ (α, β, γ, δ)Class∆

X . . . Z . . . Y
∆

In (50) a particular set of morphosyntactic features (represented with
Greek letters) is associated with every node. Given this configuration
RM should permit the formation of an abstract relation ∆ between X
and Y. The presence of the feature δ suffices for RM to ‘see’ the difference
between X and Z and therefore to authorize the movement of Y over
Z. Recall from the discussion in the previous chapter that a difference
on a single feature of the same class (e.g. a mismatch in gender or
number features) is not enough to avoid a minimality effect unless that
feature introduces a change of class. It is necessary then to think about
δ as the distinctive feature of the particular head within the relevant
relation we are considering. To illustrate, the distinctive feature could
be a wh- feature in the relevant head of the CP layer, whose presence
suffices to imply a change of class of the relevant set from Argumental
to Quantificational.

(51) (α, β, γ,wh-)ClassQ (α, β, γ)ClassA (α, β, γwh-)ClassQ

X . . . Z . . . Y
Q

Changing the nature and number of the features associated to a partic-
ular node in the syntactic tree, we should expect a variation in terms
of legitimacy to form a chain, especially if such modifications imply the
change of class in the sense defined above.
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(52) (α, β, γ)ClassA (α, β, γ)ClassA (α, β, γ)ClassA

X . . . Z . . . Y

*

If for any reason the wh-feature is missing (as in (52)), X and Y would
not be in a local configuration anymore: its absence in fact turns X into
a member of the Argumental class and thus Z qualifies as a potential
intervener.

3.2.1 Processing derived structural deficit

In the last section of Chapter 2 I hypothesized that a (temporal or
permanent) reduction of processing capacities can lead to an underspec-
ification of the morphosyntactic feature sets normally associated with
the elements in the syntactic tree.

(53) feature underspecification
agrammatic aphasics cannot represent the full array of mor-
phosyntactic features associated with syntactic categories.
Underspecification selectively targets scope-discourse features;
that is, features at the edge of nominal, verbal and clausal do-
mains.

Selective minimality effects can be expected to arise as a natural conse-
quence of this underspecification. The main consequence of this assump-
tion is that comprehension patterns in Broca’s aphasia can be thought
of as the consequence of underspecification, or an impoverishment in
the number and quality of morphosyntactic features in their syntactic
representation. Underspecification can in turn give rise to selective min-
imality effects.
The representation of an object-cleft in normal adult speakers is schema-
tized in (54).14 RM authorizes the formation of the relevant chains be-
tween the moved NPs and their traces in virtue of the difference between
the features set associated with the subject and that associated with the
object NPs.15

14Non crucial details are omitted; indices are used for explanatory purposes only.
15As Martin Everaert (p.c.) made me notice, theta specification is irrelevant for

minimality, i.e. an object would always be different from a subject and no minimality
would ever occur. In these, and the following, examples theta specification is used for
explanatory purposes only, specifically to show that, because of RM, theta assignment
fails.
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(54) (D,N,θ2,φs,acc,wh)ClassQ (D,N,θ1,φs,nom)ClassA (D,N,θ2,φs,acc,wh)ClassQ

It is the boyi [whoi [the girl]j [ <the girl>j kissed < who >i]]

The presence of the wh-feature defines the object <who> as a member
of a class distinct from the one to which the subject <the girl> belongs
to. The former belongs to the Operators class while the latter belongs
to the Argumental class.
In (55) the representation of the same structure by an agrammatic apha-
sic is schematized.

(55) (N,θ?,φs,. . . )ClassA (N,θ?,φs,. . . )ClassA
It is the boyi [whoi [the girl]j [< . . .>? kissed <

×
. . .>?]]

The impoverishment of the set of features, and more specifically the
absence of the wh-feature leads RM to block chain formation. It is con-
sequently impossible to assign the correct theta-role to each argument,
which leads to poor comprehension16.
This analysis predicts a different pattern to arise with subject relatives,
which are in fact correctly interpreted by agrammatic patients. In these
structures no DP intervenes between the moved constituent and its trace,
hence no RM effects are expected to arise (56).

(56) It is the boyi [whoi [ <the boy>i loved the girl]]

Crucially, underspecification does not always have to generate compre-
hension (or production)17 difficulties. Even an underspecified represen-
tation of a subject cleft allows us to form the relevant chain and to
recover the thematic information, since no potential binders intervene
between the moved element and its trace. Only in certain precisely de-
finable conditions underspecification will give rise to minimality effects:
for example, minimality effects arise in structures that require movement
of a DP over another DP, or more generally structures that establish a
dependency over a potential intervener. Here ‘potential intervener’ loses
the connotations it carries in the treatment of standard minimality ef-
fects (describing an element of the ‘same structural type’) to acquire a

16See below for a more detailed review of comprehension patterns in agrammatism
and for additional discussion of these points.

17For a discussion on similar effects in production see Garraffa and Grillo (2008)
and the discussion in Chapter 6.
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more literal interpretation of potentiality: an element which qualifies as
an intervener under certain conditions (i.e. in case of underspecifica-
tion).
The argument proposed here is essentially the inverse of the argument
discussed in Starke (2001).

(57) αβ . . . α . . . αβ

Standard (unimpaired) representation of object relative clauses or clefts
is like (56): a Q feature, authorized by special discourse conditions, such
as in the case of the boy that the girl kissed, requires construction of a
context including a set of boys. Licensing of this Q feature makes the
object NP different from the intervening subject NP and derives the
absence of minimality effects.
In the examples from Starke considered above, a rich contextual back-
ground was required for the licensing of specificity marking on the mov-
ing element. Satisfaction of these discourse conditions is not required
only for the representation of specificity but also for other operations
that involve the syntax-discourse interface. When the sentence is pre-
sented in absence of context, or when there is a mismatch between the
context and the value encoded at the interface, (re-)construction of the
context and/or activation of the relevant feature will have a higher pro-
cessing cost with respect to cases in which the syntactic representation
matches the context (see Crain and Steedman 1985 for detailed discus-
sion of this issue). Following our present hypothesis, the representation
of the morphosyntactic features encoding this interface information is
compromised in agrammatism. This means that we have to take the
legitimate representation in (57) and consider the consequences of the
inactivation (or late activation) of the β feature. A delay in activation
of the β feature generates the configuration in (58), which represents a
minimality violation.

(58) *α . . . α . . . α

Clearly there is no agrammaticality in the way the anti-identity principle
applies in the underspecified example in (58). RM always applies in the
same ‘grammatical’ way; it could hardly be otherwise for a principle of
such generality. The problem lays in how the principle is ‘fed ’ in the
case of potential intervention (in the sense defined above). To illustrate,
if the whole array of features are correctly activated at the moment
in which chains are computed than no problems are expected to arise;
if however (to paraphrase Starke) the feature tree loses one leaf then
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(a)grammatical minimality effects should be expected.18

Minimality and Complexity

The generalized minimality approach shares the intuition of much pre-
vious work in the psycholinguistics tradition. The idea that non-local
relations are more difficult to compute goes back to Frazier’s (1987)
active filler strategy and was carefully developed, and combined
with Fodor’s (1979) superstrategy by Marica De Vincenzi (1991) in
her minimal chain principle. The same idea was recently reformu-
lated from a different perspective in Gibson’s (1998) Dependency Lo-
cality Theory (DLT). The relation between the present approach and
these predecessors should be the object of more intensive work in the
future. Despite their similarity it should already be possible to identify
a number of differences between the present proposal and e.g. (DLT).
On the other hand, I take the similarity with the Minimal Chain Prin-
ciple to be much deeper. In this context I would like to briefly consider
a problematic issue raised by the DLT which might be solved by the
present approach. Gibson develops a unified account of several com-
plexity factors including multiple center embedding and subject/object
asymmetries. According to the DLT, sentence comprehension requires
the use of (at least) two components of computational resources: (i)
structural integration, needed to connect an input word into the struc-
ture being processed and (ii) structural storage, which keeps track of the
incomplete structural dependencies that are being built.
These costs should increase with any increment of the linear distance,
and the insertion of new discourse referents between an antecedent and
its gap. However, as Gibson himself recognizes, “Once past a certain
distance, there is no noticeable complexity difference between different
distance predicted category realizations, and this point occurs well be-
fore memory overload”(Gibson, 1998, p.30).

(59) a. Luke gave the beautiful pendant that he had seen in the
jewelry store window to his wife.

18It is an important question if, given an underspecified feature set, differences
that were not relevant in the normal case are taken into account to derive a correct
representation. In other words, if it is possible that the system adapts to the new
situation and tries to make the most of what it has at its disposal (the impoverished
feature sets) looking at distinctions inside the same class to find distinctions (e.g.
different person or number marking, if any are available) between the probe and the
intervener. I will further consider this point in Chapter 6 where I discuss the effects
of a mismatch in animacy on production of wh-movement.
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b. Luke gave the beautiful pendant that he had seen in the
jewelry store window next to a watch with a diamond wrist-
band to his wife.

(60) a. Andrea sent the friend who recommended the real estate
agent who found the great apartment a present.

b. Andrea sent the friend who recommended the real estate
agent who found the great apartment which was only $500
per month a present.

The facts illustrated in the examples (59) and (60) (originally ex. 30/31
Gibson, 1998) constitute a serious problem for his distance based anal-
ysis. According to his calculations, the memory cost associated with
these structure should exceed the processor’s computational resources.
Nevertheless, although (60-a) and (60-b) are more difficult to process
than (59-a) and (59-b), “all these examples are much more processable
than a multiply center-embedded example like (61)”.

(61) #The administrator who the intern who the nurse supervised had
bothered lost the medical reports.

Gibson assumes that this problem can be solved with the assumption
that the memory cost function heads asymptotically toward a maximal
complexity, i.e. that it is not linear. It seems fair to say that this as-
sumption clashes with his whole system of assumptions, which predicts
a linear increment of processing cost. From the minimality perspective
adopted here, however, this results are expected. Consider the case of
(59-a). Successful extraction of the object DP the beautiful pendant in
(59-a) requires activation of the full array of morphosyntactic features
associated with it. As we have assumed throughout this work, this ac-
tivation has a cost (which generally cannot be payed by agrammatic
aphasics). Once the cost is payed, and in particular once the cost of
activating the relative feature is payed, then it is possible to distinguish
the moving DP (which belongs to the Operator class) from any interven-
ing element that does not belong to this class. From this perspective the
computational cost of (59-a)[b] is exactly the same as that of (59-a)[a],
since nothing crucial changes in the two structures, the new intervening
elements all belong to the argumental class and their addition does not
have any effect on the feature structure of the moving element, nor can
it cause a minimality effect. The non-linear increment of complexity in
these cases can thus be easily predicted.
Notice that this explanation does not exclude that additional memory
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costs might be associated with an increase in the distance between an
antecedent and its gap. The important point is that this constitutes
a complexity factor which should be distinguished from the complexity
associated with representing a fully fledged feature structure.19 More
generally, and more to the point of the present discussion of aphasia,
it is clear that several factors are responsible for the overall complexity
level of a sentence: agrammatics, however, are not equally sensitive to
all of them. In the following chapters I present and discuss empirical
support for this claim.

19Notice also that the present hypothesis has nothing to say about multiple center
embedding, see Sadeh-Leicht (2007) for a recent critique of the DLT and for an
analysis of multiple center embedding structures as Strong Islands which opens up
important connections with the present hypothesis, especially considering Starke’s
(2001) treatment of Strong Islands under RM.



CHAPTER 4

Agrammatic comprehension

4.1 Deriving comprehension patterns

In this chapter the empirical coverage of a minimality based approach to
agrammatic comprehension is discussed. Different structures are consid-
ered which give rise to comprehension difficulties in agrammatic aphasia.
Relative clauses 4.1.1, clefts 4.1.2, topicalization 4.1.3, unaccusatives
4.1.4, control 4.1.5, verb movement 4.1.6, and wh-questions 4.1.7, are
discussed. For each of these structures it is shown how the approach
developed in the previous chapter makes the correct prediction; that
is, that comprehension problems are limited to only those structures in
which a dependency has to be built over an intervening DP.

4.1.1 Relatives

Recall that in Chapter 2 I proposed that agrammatic aphasics have
trouble representing the full array of features associated with syntactic
elements. More specifically, the representation of scope-discourse related
features is compromised, possibly as a consequence of slowed-down ac-
tivation of syntactic representations. The main result of this idea is
that agrammatic aphasics’ comprehension asymmetries with canonical
vs. non-canonical sentences may be reduced to a special case of RM
violation, due to the correct application of this constraint with im-
poverished syntactic structures. As noted above, the hypothesis pre-
sented here makes a clear prediction about agrammatic performance
with movement-derived sentences. If activation of a feature α is not

85
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reached in the required time frame and α is a feature required to dis-
tinguish between the class to which the moving element belongs with
respect to some intervener, then RM will block chain formation, which
ultimately should result in poor comprehension. In other words this hy-
pothesis correctly predicts that structures that require establishment of
a movement dependency over an intervening NP will be more complex to
process and thus more likely to be compromised in agrammatic aphasia
comprehension.
Let’s illustrate this point with an example. (1) shows the normal repre-
sentation of an object relative: the full array of morphosyntactic features
associated with the moved object NP allows it to be distinguished from
the intervening subject. In other terms, the relative chain can be built
and no problems arise for comprehension. The presence of the wh- fea-
ture, defines the object <who boy> as a member of a class (Q, the
Operator class) distinct from the one to which the subject <the girl>
belongs to. The former belongs to the Operator class while the latter
belongs to the Argumental class.1

(1) (N,θ2,φs,acc,wh)ClassQ (D,N,θ1,φs,nom)ClassA N,θ2,φs,acc,wh)ClassQ
The boyi [[who <boy>]i [the girl]j [<the girl>j kissed <who boy>i]]

If, however, slowed-down lexical access or faster-than normal decay of
syntactic representations makes it impossible to activate (or maintain
the level of activation) of the full array of features, then the syntactic
representation should look more similar to (2).

1The (simplified) representation proposed here follows a raising analysis of relative
clauses. Note that the same result would obtain by adopting a matching analysis.
On the structural ambiguity of relative clauses see Bianchi (1999); Vries Mark de
(2002); Bhatt (2002); Sauerland (1998); Hulsey and Sauerland (2006), among others.
An argument from agrammatic data in support of a raising/matching analysis can
be found in Grillo (in preparation). Non-crucial details are omitted; indices are used
for explanatory purposes only.
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(2) (N,θ?,φs)ClassA (N,θ?,φs)ClassA

The boyi [[who < . . .>]? [the girl]j [ < . . .>? kissed <
×

. . .>?]]

Given the impoverished representation in (2) the subject NP counts as
an intervener for minimality. It is not possible to construct the relevant
chain and thus to assign the correct interpretation to the sentence.
Our original hypothesis, that agrammatics’ representation of Operator
features is impaired, combined with an independently needed principle
of grammar correctly predicts that agrammatic aphasics’ comprehension
will be impaired only for object relatives.2,3

At this point we have a clear model of what underlies the malfunctioning
of the system. However, as an anonymous reviewer points out, it is not
clear how the observed pattern of performance is derived. That is, how
do we derive chance performance (and not below/above chance) with
object relatives? One possible option at this point is to follow Grodzin-
sky (1990) and take a strategy a la Bever (1970) to be at the source of
this pattern. Although I would not exclude this explanation, I would
like to consider another possibility. Hickok et al. (1993) shows the use
of different experimental paradigms leads to different conclusions about
the actual comprehension levels. Hickok et al. (1993) used a truth value
judgment task instead of the more traditional sentence/picture matching
which revealed that the chance level performance typical of a guessing
behavior might be determined by external factors. The basic differ-
ence between the two tasks is that while the sentence/picture matching

2Petra Burkhardt (p.c.) points out that delayed reactivation of the antecedent,
instead of total absence of it, could be taken as evidence against the present account
(for an overview on late priming in agrammatism, see Zurif 2003). Notice, however,
that delayed reactivation must be separated from proper chain construction; otherwise
agrammatics would not have problems with non-canonical word order (on this point
see also Friedmann and Gvion 2003). What these facts seem to suggest is that
chain interpretation does not simply require reactivation of a moved element, but
rather requires it to be reactivated on time and with its complete featural make-
up. Moreover, non-delayed reactivation of the antecedent in turn requires normal
activation of the full morphosyntactic feature set associated with it and the absence
of any intervening element of the same type, which is what is claimed goes wrong in
the first place.

3It is important to emphasize that the intuition of the existence of some long
distance principle at work in agrammatic aphasia is not new. We can find some
speculation in this direction in Hickok et al. (1993, p. 387) who claim that some sort
of long distance principle could be responsible for canonicity effects: “it seems that
when two elements that need to be ‘associated’ are separated by lexical material,
comprehension is poor”. Much the same intuition is expressed in Friedmann and
Shapiro (2003, fn.4 p.295). See also Friedmann (2008) for a similar claim.
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forces the subject to make a choice between two pictures (or more, in-
cluding distractors), the truth value judgment task gives the subject the
additional possibility to refuse a sentence type by replying no in a sys-
tematic way. A first analysis of the data collected with the truth value
judgment task showed the same pattern that was obtained with the pre-
vious experimental technique: chance performance with non-canonical
structures and above chance with canonical. Under closer scrutiny, how-
ever, it appeared that the subjects systematically refused non-canonical
structures, replying no to all of them. Crucially then the chance perfor-
mance obtained only because the experiment displayed 50% of correct
no answers and the remaining 50% of correct yes replies.
These data, as the authors also commented, seem to show that the
subjects are completely lost when presented with sentences with non-
canonical word order and do not seem to be capable to attempt any
analysis. From this perspective, the tendency to guess in sentence-to-
picture matching tasks does not appear to be an effect of the presence of
two agents in the same clause (as Grodzinsky’s strategy claims). Rather,
it seems to be the result of an artifact of the technique itself. This
incapacity to deal with the structure is exactly what we should expect if
the underlying problem was one of minimality. I will therefore assume
that the performance at chance level is ultimately due to the confusion
generated by the minimality effect.
In what follows I show that the generalized minimality approach pre-
sented above can easily be extended to other structures typically prob-
lematic for agrammatic patients.

4.1.2 Clefts

Much the same analysis developed above for relative clauses allows us
to predict the correct comprehension patterns in the case of movement
of a clefted constituent. At the risk of being repetitive, the relevant
analysis is sketched below. Example (3) is a schematized representation
of an object-cleft (it is the boy who the girl kissed) sentence for normal
adult speakers. Relativized Minimality authorizes the formation of the
relevant chains between the moved DPs and their traces by virtue of the
difference between the feature set associated with the subject DP and
that associated with the object DP.

(3) (D,N,θ2,φs,acc,wh)ClassQ (D,N,θ1,φs,nom)ClassA (D,N,θ2,φs,acc,wh)ClassQ

It is the boyi [whoi [the girl]j [ <the girl>j kissed < who >i]]
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The presence of the wh- feature, defines the object <who> as a member
of a class (Q, the Operator class) distinct from the one to which the
subject <the girl> belongs to. The former belongs to the Operator
class while the latter belongs to the Argumental class.
In (4) the proposed representation of the same structure by an agram-
matic aphasic is schematized.

(4) (N,θ?,φs,. . . )ClassA (N,θ?,φs,. . . )ClassA
It is the boyi [whoi [the girl]j [< . . .>? kissed <

×
. . .>?]]

The impoverishment of the set of features, more specifically the absence
of the wh-feature, leads RM to block chain formation. As a consequence,
it is impossible to assign the correct thematic role to each argument,
which in turn generates poor comprehension.
This analysis predicts above chance performance with subject clefts,
which are, in fact, correctly interpreted by agrammatic patients. In
these structures, no other DP intervenes between the moved constituent
and its trace, and so no RM effects are expected (5).

(5) It is the boyi [whoi [ <the boy>i loved the girl]]

4.1.3 Topicalization

As we already mention in chapter 2, Friedmann and Shapiro (2003) have
examined aphasics comprehension of active sentences of the basic form
SVO and derived OSV-OVS in Hebrew. The results they obtained are
quite clear and indicate that aphasic patients have more problems in
comprehending the derived active sentences (of the OSV-OVS form),
on which agrammatic performance is at chance level, than the normal
active SVO on which their patients perform at a level above chance.

(6) a. ha-safta
the-grandmother

mecayeret
draws

et
acc

ha-yalda
the-girl

ha-zo
this

The grandma draws this girl

b. [het
acc

ha-yalda
the-girl

ha-zo]
this

ha-safta
the-grandmother

mecayeret
draws

<ha-yalda>
<the girl>
This girl, the grandmother draws
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c. [het
acc

ha-yalda
the-girl

ha-zo]
this

mecayeret
draws

ha-safta
the-grandmother

<mecayeret>
<draws>

<ha-yalda
<the

ha-zo>
girl>

This girl, the grandmother draws

I take these facts to provide additional support for the the present hy-
pothesis. Aphasic patients in fact perform badly only when they have to
comprehend the structures in which a DP has been moved over another
DP. (7) gives a schematic indication of the featural composition of the
DPs in sentence (6-b) above.

(7) (D,N,θ2,φs,acc,Top)Topic (D,N,θ1,φs,nom)ClassA (D,N,θ2,φs,acc,wh)Topic

[het ha-yalda ha-zo] ha-safta mecayeret <ha-yalda

Top

ha-zo>

Under the approach to movement assumed in the previous chapter, the
internal argument this girl, in the grammatical representation in (7),
can move over the external argument the grandmother : the Topic fea-
ture on the former keeps it distinct from the latter. No RM effect will
arise and movement is allowed. Following the ideas developed here, the
Topic feature (being a discourse related one) will be missing from the
agrammatic representation of the same sentence, as indicated in (8).

(8) (N,θ?,φs)ClassA (N,θ?,φs)ClassA

[het ha-yalda ha-zo] ha-safta mecayeret <. . .>
×

The agrammatic representation resulting from such impoverishment will
be ruled out as a minimality violation. The impossibility to build a
chain between the moved object and its trace prevents the grammatical
assignment of thematic interpretation to the two DPs which ultimately
forces the patients to guess. Chance performance in comprehension of
these structure is thus also predicted. The same explanation applies to
the example in (6-c).

4.1.4 Unaccusatives

One of the advantages of the present approach is that it provides a
straightforward explanation of the good performance of agrammatics
with unaccusative verbs. As mentioned above, Piñango (1999) showed



CHAPTER 4. AGRAMMATIC COMPREHENSION 91

that agrammatic patients have no trouble understanding who did what
to whom in potentially ambiguous sentences such as (9) (from a TDH
perspective or from a perspective which generalizes the deficit to any
kind of movement).

(9) The girl spun/fell <the girl> because of the boy

Piñango argues that a trace deletion approach should predict a chance
performance with these structures. Given trace deletion, it is impossible
to assign the thematic role to the subject via an A chain, and application
of the non-grammatical agent first strategy wrongly predicts agrammat-
ics to perform at chance level.
The present approach, on the other hand, does not predict agrammat-
ics to fail with these structures; no potential blocker for minimality (no
other DP) intervenes between the moved argument and its trace. No
minimality effect can therefore arise and the structure is correctly pre-
dicted not to be problematic.4,5

4.1.5 Control

An issue that deserves some discussion in the present context is that of
Control structures in agrammatism. Caplan and Hildebrandt (1988) re-
port the results of an experiment on comprehension of structures involv-

4Friedmann and Shapiro (2003) also note this problem. Interestingly, they suggest
a modification to the TDH which, although presented only as a descriptive generaliza-
tion without any specific theoretical support, is very much in line with the minimality
analysis proposed here. They propose that: “a . . . possible . . .modification would be
to restrict impairment only to ‘non-local movement’ as a movement of an argument
over another argument of the same verb. Thus objects that move over subjects will
lose their traces, because they move non-locally . . . ” (Friedmann and Shapiro, 2003,
fn. 4 p. 295).

5Notice that also the Double Dependency Hypothesis (DDH) developed in Mauner
et al. (1993) makes the correct prediction for the data under discussion. The correct
representation of unaccusatives, in fact, requires the construction of a single syntactic
dependency.

The Double Dependency Hypothesis

The deficit underlying asyntactic comprehension affects the processing
of syntactic referential dependencies, and

When there is only one such dependency the resulting syntactic rep-
resentation, although abnormal, is not ambiguous, but when there are
two such dependencies the resulting representation is semantically am-
biguous.



92 4.1. DERIVING COMPREHENSION PATTERNS

ing Control (such as those in (10)) in which two agrammatic patients,
A.B. and C.V., were tested.

(10) a. Max persuaded Lucy to leave.
b. Max promised Lucy to leave.

Both patients performed significantly better on object control struc-
tures such as (10-a.), than with subject control (10-b.). A.B. responded
correctly to 100% of the former and to only 33% of the latter; C.V.
responded correctly to 85% and 25% respectively. It is important to
mention that similar results were obtained in an earlier study on lan-
guage acquisition by Carol Chomsky (1965) and replicated by Maratsos
(1974).
In the context of the present discussion, it immediately appears that in
the non-problematic case of object control, a ‘local’ relation is estab-
lished between the controller and the PRO inside the infinitive clause.
Here, local refers to the fact that no other DP intervenes in the struc-
tural configuration. In the case of subject control on the other hand,
the object DP intervenes on the path between the controller and the
controlled element.
One could be tempted, given the analysis defended so far, to use these
data as evidence for a movement based analysis of Control. For a dis-
cussion of movement based approaches to control phenomena and of the
(many) problems it raises I refer the reader to Landau (1999, 2003);
Hornstein (1999); Boeckx and Horstein (2003); Jackendoff and Culi-
cover (2001). Potentially, a movement based analysis might investigate
the possibility of inactivation of the feature responsible for movement
of the subject in subject control structures (whatever the exact nature
is of this feature). Minimality effects would be expected to arise as a
consequence of this underspecification and the intervention of the object
DP in (10-b.).
However, I will not undertake this path here. I do not think these data
would lead us very far in this particular discussion. It is well known, in
fact, that the application of minimality constraints exceeds the domain of
movement, such as in the case of agreement or, maybe more importantly
for the present purposes, in gapping as discussed in fn. 57 in Chapter 3.
Though this issue requires deeper investigation before it may be re-
lated in an exact way to the present approach, I take it that these data
might provide further support for the minimality-based approach pro-
posed here.
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4.1.6 Verb Movement

Another domain in which the present approach makes the right predic-
tion is verb movement. As mentioned above, agrammatic aphasics have
been shown to deal quite well with (local) verb movement Lonzi and
Luzzatti (1993). A significant advantage of the present approach is that
it allows a straightforward derivation of these facts without requiring
any additional stipulation to be made.
The application of the present hypothesis to verb movement in agram-
matism is quite straightforward: no particular problems are expected
when verb movement proceeds from head to head, in that, following the
Head Movement Constraint of Travis (1984), it is the most local instan-
tiation of movement and the head never crosses any potential intervener.
As discussed in Chapter 2, these facts forced Grodzinsky to revise the
TDH in the sense of restricting the impossibility to represent traces to
traces of DP movement, leaving out verb movement traces. Though
there might be very good reasons to claim that traces created from DP
movement have to be kept distinct from traces of V movement, I believe
that an account of agrammatic behavior that does not need to rely
on such distinctions should be preferred for reasons of economy. The
account proposed here allows an explanation of this pattern in a simple
and economical way.

4.1.7 On wh-questions

As anticipated in Chapter 2, the case of wh-question is more complex.
Hickok and Avrutin (1995, 1996) investigated the comprehension of dif-
ferent types of wh-questions in two agrammatic Broca’s aphasics. They
showed that while the typical asymmetry between subject and object
movement-derived sentences emerged with which-x type , there was no
significant difference between subject and object movement in the case
of who questions. For the which-x type questions, as usual object move-
ment led to chance performance, while above chance obtained with sub-
ject movement. How can the hypothesis developed here deal with these
results?6

6Notice that Garraffa and Grillo (2008), discussed in Chapter 6 obtained very dif-
ferent results in a single case study with an Italian agrammatic aphasic. There was
no difference in the patient’s performance with the two structures. Chance perfor-
mance resulted with both which and who object movement. However, while Hickok
and Avrutin (1995) study was on comprehension, Garraffa and Grillo (2008) is a pro-
duction study. So apart from the differences in modality, the significant differences
in the results of these two studies should be addressed with much care in order to de-
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The first possibility is to hypothesize the case of impoverishment of the
moved object. A perfect match between the impoverished moved object
and the intervening subject obtains only with the which-NP type of
question, at least in English. Thus, a minimality effect that arises when
crossing another DP might be predicted only for this kind of elements.
Another option is to follow Hickok and Avrutin in their idea (developed
in more detail in (Avrutin, 2000a, 2006)) that which-NP kind of ques-
tions are inherently more complex in that they require interfacing the
syntax proper with the discourse representation. This higher complex-
ity will not apply in the case of who-movement, which would be derived
only in the narrow syntax. This solution can easily be integrated with
the hypothesis developed in this thesis and with Starke’s (2001) feature
tree approach, in which (as seen above) the feature class associated with
which-x (S[pecific]Q) constitutes a subset of the Q feature class of who
elements. Given the approach in terms of feature hierarchy developed
here, it makes sense to hypothesize that the SQ class, being a hierarchi-
cally higher class, might in fact be more problematic to represent than
the lower Q class.
As a final note on wh-in-situ, Meulen Ineke van der (2004) tested agram-
matic production of wh-movement and wh-in situ in French and showed
that while agrammatic patients had problems with the former, they did
not have problems with the latter structure. These results are easily
integrated in the present approach: given that no intervening element
is crossed in wh-in situ, no minimality effects can ever arise. The good
performance with these structure is correctly predicted by a minimality
account.

4.2 Summary

In this chapter I discussed the application of the minimality approach to
a series of asymmetries in agrammatic comprehension. I have shown that
a minimality based account predicts comprehension patterns straightfor-
wardly in the case of movement to the Left Periphery of the clause, such
as wh-, Topic, Focus constructions. Moreover, a number of other typical
comprehension patterns (with unaccusatives, verb movement, Control)
are shown to receive a natural explanation under this approach. In the
next chapter I will show how the hypothesis applies to passivization.

termine what (if any) language-specific mechanisms might play a role in the differing
behavior of English and Italian agrammatics. On the difference between these two
constructions in Italian and English, see De Vincenzi (1991).



CHAPTER 4. AGRAMMATIC COMPREHENSION 95

This will require prior reanalysis of the underlying structure of passives,
justifying the necessity to dedicate a separate chapter to it.
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CHAPTER 5

Passives

5.1 Introduction

1

As discussed in Chapter 2 the finding that agrammatic aphasics have
problems with comprehension of semantically reversible passives is well
known since Caramazza and Zurif (1976) and has been replicated in
scores of experiments cross-linguistically. Grodzinsky (1990) discusses
these facts in some details when he argues in favor of a movement based
analysis of passives and against a base generation analysis. This was
the first time that data from language breakdown studies were intro-
duced to decide between competing theoretical analyses of a syntactic
phenomenon. Grodzinsky claimed explicitly that linguistic theories not
only have to be constrained by learnability and parsability, but also by
breakdown compatibility considerations.2 “We thus require our theory to
meet the criterion of breakdown-compatibility : every pattern of impair-
ment and sparing of linguistic ability must be accounted for in a natural,
non-ad hoc fashion”(Grodzinsky, 1990, p.111). In this chapter, I extend
the generalized minimality approach to agrammatic comprehension of

1This chapter is based on Gehrke and Grillo (2007, 2008), this explains the sys-
tematic use of plural we throughout.

2Learnability imposes that given a set of possible grammars for a language L, only
those grammars that can be learned (once considerations of poverty of stimulus and
absence of negative evidence are taken into account) can be considered as theories of
linguistic knowledge. Parsability ensures that the grammar is associated with some
algorithm that correctly parses an infinite variety of strings in the language L in an
efficient way.

97
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passives and propose a solution to a long-standing problem with the
theoretical status of passives. As it will become clear below, a single so-
lution can be given to both problems, thus making the theory of passive
breakdown-compatible. Acquisition of passivization is also discussed and
the complex performance patterns by children in this domain are shown
to follow from the same basic set of assumptions.
In the previous chapter, a ‘generalized minimality’ approach to canon-
icity effects in agrammatic comprehension was discussed. It was shown
that a number of apparently unconnected asymmetries of agrammatic
comprehension deficits can be accounted for in a simple manner by this
approach. Comprehension asymmetries between subject and object rel-
atives, clefts, wh-movement and also the capacity to deal with unac-
cusatives and verb movement all found a principled explanation in the
model. The case of passives, however, presents some specific challenges,
not only to the analysis proposed here but to a minimality approach
to locality in general; it thus requires a more in depth treatment, and
for this reason is discussed separately. Elaborating on the analysis of
passive developed in Gehrke and Grillo (2007, 2008), I will claim that
issues of agrammatic’s difficulties with passivization and the theoretical
problems raised by passivizations with regard to locality are just two
sides of the same coin, and can be explained in a very natural way with
the approach proposed here.
Gehrke and Grillo (2007, 2008) propose that movement of a stative
subevent of a structurally complex event to a discourse-related posi-
tion at the edge of the verb phrase is the fundamental characteristics of
passive constructions. This assumption is supported not only by the se-
mantics of passives but also by the fact that it provides a natural account
of many of their syntactic properties some of which are left unaccounted
for in previous approaches. More generally their account gives a princi-
pled explanation, based on the availability of a consequent state read-
ing, of why some predicates do not form good passives. In combination
with the hypothesis of morphosyntactic underspecification in agram-
matic representations, their account provides a natural explanation of
the deficitarian comprehension patterns with these structures in terms of
minimality. The approach also accounts for agrammatics’ below-chance
performance with passives of psych-verbs (Grodzinsky, 1995b, see below
and).
Since early works in generative syntax (see Chomsky, 1957) passivization
has been analysed as an operation on argument structure. Such analyses
single out the most typical property of this construction, namely the
inversion in the mapping of argument type and syntactic relation in
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actives and passives. The internal argument (the understood object)
appears in the (syntactic) subject position, whereas the logical subject
is demoted and (optionally) surfaces in a by-phrase.
In this chapter, I will defend a different perspective on passives. It places
the complex structure of events at the center of this transformation and
takes it to be responsible for determining not only core properties of
passive formation but also its availability in general. This change in
perspective allows us to distinguish predicates that can form good pas-
sives from those that cannot. In particular, we argue that passivization
is an operation on event structure, more precisely a secondary predi-
cation referring to a transition into a consequent (result or inchoative)
state. We propose that a semantic requirement, some kind of topicaliza-
tion, singles out this consequent state and assigns it a feature that will
determine its movement to Spec, VoiceP, projected by by at the edge
of the verb phase, which we take to be endowed with discourse-related
properties reminiscent of the low focal projection proposed by Belletti
(2004a). We support this claim with evidence from the syntactic and
semantic properties of passives, some of which are unaccounted for in
previous approaches. This feature at the edge of the vP phase, is similar
in nature to those that project at the edge of the clause or the DP, I
will assume that the distinction between them is given by the syntactic
environment in which they are projected. Moreover, similar to what was
assumed in the previous chapters for discourse related features at the
edge of these categories, projection of this feature is also impaired in
agrammatism. A minimality effect arises as a consequence of this im-
poverishment, which explains the comprehension deficit aphasics have
with these structures.
The chapter is structured as follows. Section 5.2 discusses previous NP-
based approaches to passive formation that treat it as an operation on
argument structure and points out some of their disadvantages. Section
5.3 outlines Gehrke and Grillo; Gehrke and Grillo’s (2007; 2008) pro-
posal, according to which a stative subevent moves to a position above
VP in passive constructions. To support this analysis, data from syn-
tactic, semantic and processing properties of passives are provided in
section 5.4. In section 5.5, it is proposed that the position which the
stative subevent moves to in passives is also needed independently for ac-
tive sentences, since it allows the creation of a link between the genuinely
atemporal event structure and the temporal and discourse domains of
the clause. In section 5.6 I go back to the agrammatic data and show
that it now falls naturally under the minimality approach discussed in
the previous chapter. In section 5.7 I discuss acquisition of passivization
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and show that several well known asymmetries in this domain, e.g. be-
tween actional and non-actional passives, receive a natural explanation
once passives are seen as an operation on event structure.

5.2 NP movement approaches to passives

Strong Crossover effects (1-a), the availability of subject-controlled in-
finitival clauses (1-b) and subject-oriented modifiers (1-c), depictives
(1-d), binding (1-e,f), and purpose adverbials (1-g) provide empirical
evidence for the assumption that the external argument is still present
in verbal passives.3

(1) Presence of the external argument in verbal passives
a. *Theyi were killed by themselvesi.
b. The book was written to collect the money. (Manzini,

1980)
c. The book was written deliberately. (Roeper, 1983)
d. The book was written drunk. (Baker, 1988)
e. Damaging testimony is always given about oneself in secret

trials.
(Roberts, 1987)

f. Such privileges should be kept to oneself. (Baker et al.,
1989)

g. The book was written on purpose.

That the external argument is present in the syntactic representation
and not simply implied by the semantics of the predicate is made clearer
by the different behavior of the middle counterpart of the same predi-
cates (2) (ex.7/8 Baker et al., 1989).

(2) a. This bureaucrat was bribed [PRO to avoid the draft].
b. *This bureaucrat bribes easily to avoid the draft.
c. This bureaucrat was bribed deliberately.

3This holds for eventive passives. Stative passives behave differently cross-
linguistically. For instance, German does not allow an external argument whereas
Greek does (see Kratzer, 2000; Anagnostopoulou, 2003). Although recent work on
the semantic properties of different kinds of participles have payed increasing attention
to subtle differences in event structure (see, for example, Embick, 2004; Anagnos-
topoulou, 2003; Kratzer, 2000; Travis, 2005), an alternative analysis of passivization
as an operation on event structure has to our knowledge not yet been proposed. A
more careful analysis of the issues discussed in these works has to be left for future
research.
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d. *This bureaucrat bribes deliberately.

On the basis of observations like these, Baker et al. (1989), elaborating
on Jaeggli (1986b), propose that the passive participle morphology is the
external argument in passives. More precisely the -en morpheme of the
passive participle is claimed to be a clitic base-generated in the IP head
and later on in the derivation lowered down to adjoin to the verbal stem.
This operation is argued to ‘absorb’ the case assignment capacity of the
verb making it necessary, given Case Theory, for the internal argument
to move to the subject position.
Such an analysis allows the passive transformation to be derived with-
out having to make use of any special rule. With some fairly simple
assumptions and the interaction of syntactic principles and parameters,
the transformation could be seen as a necessity. While recognizing the
merits of this approach, we think there are reasons to criticize its un-
derlying assumptions. One issue to be raised, for instance, is that it
is not clear on which basis the passive participle morpheme should be
distinguished from the active past participle, which it is homophonous
to. Why should only the former be analyzed as a clitic whose lowering
absorbs a verb’s capacity to assign case? Here we reject this assump-
tion as unmotivated. Moreover, under our analysis there is no need to
establish such a distinction.
Even more problematic is the assumption that the external theta role
is assigned to the passive morpheme, since it poses a problem for the
explanation of how the NP in the by-phrase (the logical subject) receives
its theta role. As shown by Marantz (1984) and Roberts (1987), it is
clear that this NP is not assigned its theta role by the preposition but
that it receives it compositionally from the VP (see (3)).

(3) a. An amplifier was thrown by Roberta.
b. Support was thrown behind the candidate by the CIA.
c. The match was thrown by the prizefighter.
d. The party was thrown by the department.

(4) a. A cake was taken from the oven by Willemijn.
b. The train was taken to Den Haag by Mirijam.
c. A nap was taken by the professor in his office. (Roberts,

1985, p.55)

To solve this problem, Jaeggli (1986a) proposes a (fairly complex) mech-
anism of theta transmission while Baker et al. (1989) argue that the NP
in the by-phrase receives its theta role from the clitic via a non-movement
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chain like the one found in clitic doubling. For reasons of economy of
the system we assume that there is a strict mapping between syntax and
semantics along the lines of the Uniformity of Theta Assignment Hy-
pothesis (UTAH) (Baker, 1988). Given UTAH, both Jaeggli’s (1986a)
and Baker et al.’s (1989) solutions are problematic since the external
theta-role in these two approaches is assigned in two different fashions
in active and passive constructions.
On the basis of this argument, Collins (2005) concludes that passive
morphology does not absorb the external theta-role or accusative case.
Instead, the external theta role is assigned in Spec vP in line with UTAH
and accusative case is checked by the by-phrase (by itself being the head
of VoiceP) merged directly above vP. An immediate problem that arises
under this account is one of locality. Under current assumptions, the
movement of the internal argument over the external argument should
raise a minimality effect. Collins provides the following solution to this
problem. Smuggling of the VP over the vP makes the internal argument
the closest to Spec TP allowing for its promotion to subjecthood without
any violation of relativized Minimality or its derivational counterpart.
Smuggling is defined in (5).

(5) Smuggling (Collins, 2005)
a. Suppose a constituent YP contains XP. Furthermore, XP is

inaccessible to Z because of the presence of W, some kind of
intervener that blocks any syntactic relation between Z and
XP. If YP moves to a position c-commanding W, we say that
YP smuggles XP past W.

b. Z . . . W . . . [yp <XP>]
×

c. Z . . . [yp <XP>

OK

] . . .W . . . <[yp

smuggle YP

XP]>

To derive the right word order, Collins proposes that it is actually the
participle that moves to the left of the by-phrase. This movement is
argued to be phrasal, dragging along the internal argument. Collins
(2005) argues convincingly against alternative analyses in terms of right
specifiers or extraposition of the by-phrase to the right.4 Evidence sup-
porting an XP-movement analysis over a head movement analysis comes

4See Collins (2005) for details on this point and on the formation of the participle.
Collins assumes that the participle morpheme -en heads a PartP and that the head
of V raises and adjoins to Parto.
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from (6).

(6) a. The coach summed up the argument.
The coach summed the argument up.

b. The argument was summed up by the coach.
∗The argument was summed by the coach up.

Example (6-a) shows that in English active verb-particle constructions
the particle can appear before or after an internal argument. In the
passive, however, only the order where the particle directly follows the
participle is grammatical (6-b). Hence, the particle has to move along
with the participle which can be taken as evidence that more than just
the participle head moves in passive constructions. In (7) and (8) we
provide examples that make a similar point with respect to different
kinds of goal phrases.

(7) a. Jutta was spoken to by Eric.
b. *Jutta was spoken by Eric to.

(8) a. Tom zipped the sleeping bag all the way up to the top.
b. ??The sleeping bag was zipped by Tom all the way up to the

top.

Even though Collins’ account seemingly solves the locality issue, it raises
several new ones, the most severe of which is that it poses serious look-
ahead problems. The computational system is supposed to be able to
apply an operation with an unclear status in order for the internal ar-
gument to move to the subject position without violating minimality.
This leads to several questions such as those in (9).

(9) Questions raised by a smuggling approach to passive formation
a. What is the status of smuggling in the theory?
b. What are the limits of smuggling and more generally of look-

ahead computations? Doesn’t smuggling massively over-
generate? Can it be used to avoid minimality effects with
other potential interveners, for example in A’-movement?

c. How do we explain sentences like (10), where passivization
applies independently of movement of the internal argument
to the subject position?

(10) There was a man killed.
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Given these questions and problems and the overall ad-hoc flavour of
this solution, we will leave Collins’ proposal aside and develop a dif-
ferent approach by shifting the perspective from argument structure to
event structure. This shift will provide new predictions for and insights
into the nature of passivization and will solve the locality issue in a
natural and less stipulative way. Unlike Collins, we will dissociate the
movement of part of a complex event structure, which is taken to be the
essential characteristics of passivization, from the movement of some ar-
gument DP to Spec TP to satisfy EPP. By doing so, we will provide
a semantically motivated trigger for the movement involved in passive
formation and will also be able to account for cases like (10).
In essence, then, our proposal will not be a smuggling approach, and the
questions in (9) do not arise. It is important to stress that the distance
between Collins’ analysis and the one to be proposed here lies also in
the fundamentally traditional view that he pursues. In his explanation
passivization is still treated as an operation on argument structure and
the whole mechanism of smuggling is motivated by the necessity to bring
the internal argument closer to the subject position than the external
argument. The novelty of the present approach is that we put event
structure at the core of passivization. Nevertheless, we will see that the
picture that emerges from the analysis we propose bears many similari-
ties, especially technical ones, to that of Collins (2005). We will therefore
refer to important observations of his work and at times integrate them
in our proposal.

5.3 From arguments to events

Grounding our analysis on the semantic and syntactic properties of pas-
sive sentences we propose that the promotion of a consequent state
subevent of a complex event to a position above VP is a fundamental
ingredient of the passive. In the spirit of Travis (2000, and subsequent
work), we employ a VP shell account for the syntactic representation of
event structure. In Travis’ model, V2 introduces the theme argument
(DPint) as well as the endpoint of the event, whereas V1 corresponds to
the causing sub-event and introduces the external argument (DPext).
Thus, a consequent state is structurally represented as a lower VP shell
with the VP-internal argument DP in its specifier. In section 5.5, we
will propose that the position the lower VP moves to is independently
needed for actives as well, since it forms a basis for the event time that
subsequently serves as the internal argument of Asp (in the sense of
Demirdache and Uribe-Etxebarria, 2000). In passives, then, the event
time falls within this stative subevent. The syntactic tree in (11) exem-



CHAPTER 5. PASSIVES 105

plifies the proposal.5

(11) AspP

asst-t Asp′

Asp VoiceP

evt-t Voice′

Voice VP1

DPext V1
′

V1 VP2

DPint V2
′

V2 (XP)

We propose that a semantic requirement, some kind of topicalization,
singles out this consequent state and assigns it a feature that will de-
termine the movement of the lower VP to a discourse-related projection
at the edge of the VP phase, represented as VoiceP. Voice is responsible
for grounding the event time in a particular way. In the case of pas-
sives the event time is anchored within the consequent state subevent.
The feature that triggers movement to VoiceP has two properties, a
discourse-related and a quantificational one. The discourse-related part
chooses the element of the complex event that needs to be singled out
whereas the quantificational part makes it readable to the next phase.
Thus, the main job of this feature is to single out an element of the
atemporal event structure associated with the VP phase and to enrich
its semantics by introducing temporality, thereby making it available
to the next phase, the temporal domain (and ultimately the discourse
domain) of the clause. Contrary to Collins, this operation is completely
independent of the promotion of the internal argument to subject po-
sition. This is supported by the fact that the internal argument does
not necessarily land in Spec TP in passives (see (10) and section 5.4.2).
Hence, we take movement of VP2 to be the only necessary condition to
define passivization.

5XP in this structure represents further elements like, for instance, PPs or APs,
which can be complements to V2.
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(12) TP

Spec T′

T AspP

asst-t Asp′

Asp VoiceP

VP2

DPint V2
′

V2 (XP)

Voice′

Voice VP1

DPext V1
′

V1 (<VP2 >)

5.3.1 Complex events

Let us make precise what it means for an event to be structurally com-
plex, particularly focusing on the formation of consequent states. We are
following Dowty (1979) in assuming that verbal predicates, associated
with Vendler’s (1967) event types, can be decomposed into particular
atomic predicates cause, do and become and combinations of these.
Here we will concentrate on event types that involve the become pred-
icate, namely accomplishments (13) and achievements (14), and we will
abstract away from the other predicates do and cause (see Dowty, 1979,
for discussion and formal definitions).6

(13) Accomplishments (Dowty, 1979, 124)
do(α1, [πn(α1, ..., αn)])cause[become ρm(β1, ..., βn)]].

e.g. Angelo broke the window.

(14) Achievements (Dowty, 1979, 124)
become[πn(α1, ..., αn)].

6In the following, αi and βi stand for arbitrary individual terms, πn and ρn stand
for arbitrary n-place (stative) predicates, and φ and ψ are arbitrary formulas, either
atomic or complex.
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e.g. Mirijam discovered the solution.

The definition of the predicate become relative to an interval I is given
in (15).

(15) Original definition of become (Dowty, 1979, 140)
[become φ] is true at I iff there is an interval J containing the
initial bound of I such that ¬φ is true at J and there is an
interval K containing the final bound of I such that φ is true
at K.

With this definition, then, event types containing become such as ac-
complishments and achievements are associated with definite change of
state predicates. The state denoted by πn in (13) and (14) comes into
existence, since it is false at interval J and true at some later interval
K.
Dowty’s (1979) idea of decomposing predicates has been reformulated
in event semantic terms, where an event (the macroevent) is viewed
as potentially structurally complex and decomposable into particular
subevents. Such subevents, in turn, are associated with cause, do
or become predications, or related notions such as preparatory phase,
process, transition, culmination, consequent or result state and the like
(Moens and Steedman, 1988; Parsons, 1990; Pustejovsky, 1991; von Ste-
chow, 1995; Rapp and von Stechow, 1999; Higginbotham, 2000; Kratzer,
2000, 2005; Rothstein, 2004; Ramchand, 2004; Beck, 2005, among many
others).
What event structure approaches have in common is that they capture
the semantics of predicates involving change, a (durative or instanta-
neous) change from ¬φ to φ, by assuming an ontology which contains a
transition into a state. Let us call this state a consequent state, using
the terminology of Moens and Steedman (1988). This state is directly
related to (an atemporal version of) Dowty’s (1979) become-operator.
In (16) we provide McIntyre’s (2006) (informal) reformulation in event
semantics terms.

(16) become in event semantic terms (McIntyre, 2006)
λeλsλP become[P(s)](e)

‘e is an event of coming-into-existence of a situation s with prop-
erty P, where ‘coming-into-existence’ is a conceptualized entry
/ arrival of s in the domain of existing things’
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In the following, we will focus on accomplishments in particular, since
these are most relevant for the issues discussed in this chapter. Accord-
ing to Dowty, all accomplishments have the logical structure [φ cause
ψ] where φ in most cases contains an activity predicate and ψ is a be-
come sentence. The underlying activity (φ) can be quite general, which
is the case with lexical accomplishments such as kill (17).

(17) The Bride kills Bill. (Dowty, 1979, 91)
[[The Bride does something ] cause [become ¬[Bill is alive]]]

It can also be quite specific, especially with accomplishments that are
syntactically created. Syntactically created accomplishments are gener-
ally assumed to involve some kind of secondary resultative predication.7

Among the constructions that have been analysed in terms of secondary
resultative predication are those involving verbal prefixes (e.g. German,
Slavic) or verbal particles in, for instance, English (18-a), resultative
adjectives (18-b), and (some) directional PPs (18-c).8

(18) Secondary (resultative) predicates
a. Davide took off his hat.
b. Boban hammered the metal flat.
c. Kriszta and Balàzs danced into the house.

Note that we are not necessarily concerned here with telic events but
rather with complex event structures that rely on some form of the
become operator.9

7Not all secondary predicates involve resultativity or derive telic predicates for
that matter. For example, depictives (i-a) as well as unbounded paths (i-b) do not
derive telic predicates.

(i) Non-resultative secondary predicates

a. Boban ate the fish raw.
b. Valentina walked towards the store / along the river.

In this chapter, we will only be concerned with event structures that involve secondary
predications mediated by become, and we will not discuss other secondary predicates.

8There is some debate in the literature as to whether directional PPs should be
treated on a par with other secondary resultative predicates or rather as mere (e.g.
Davidsonian) event modifiers (see Gehrke, 2008, for discussion).

9In general, we follow Rothstein (2004) in separating a theory of event types and
the creation of such types at the VP level, from the effect that the quantificational
properties of the internal argument DP can have on the interpretation of the VP as
bounded or unbounded.
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For example, Dowty (1979) provides the following semantic representa-
tion of a syntactically created accomplishment:

(19) He sweeps the floor clean. (Dowty, 1979, 93)
[[He sweeps the floor ] cause [become [the floor is clean]]]

Here, the floor undergoes two predications, first the verbal predication
(the floor is being swept) and the result state predication (the floor is
clean). Both predications are connected by the predicates cause and
become, namely the sweeping of the floor causes the floor to become
clean.
With resultative secondary predicates, the main (verbal) and the sec-
ondary predicate form a complex predicate (at least from a semantic
point of view). It is generally the internal argument of the verbal pred-
icate that undergoes the secondary predication.10 There are different
approaches in the literature as to how the two predicates in syntacti-
cally created accomplishments are combined semantically to form one
complex predicate and refer to a single event. Something extra is needed
to make this link such as von Stechow’s (1995) Principle (R) adding a
cause become component that glues the two predications together,
Doetjes’ (1997) inchoative auxiliary mediating between the two predi-
cations, Rothstein’s (2004) accomplishment type shifting operation, or
Snyder’s (2005) Rule C. For present purposes, it is not relevant which
one we choose so we will leave it open (see also Gehrke, 2008, for dis-
cussion).
Our proposal for passivization, then, is that this formation necessarily
involves the zooming in on a consequent state subevent, which is the
result of a transition associated with the become component. Syntac-
tically, the become component is associated with the lower VP shell
(VP2), whereas the cause component correlates with VP1. The pre-
diction of our proposal is that only with event structures that contain
a become component, represented by means of a lower VP shell, pas-
sivization is possible. Supporting evidence that this is the case will be
provided in section 5.4.
There are several important issues we will not address in the present
chapter, of which the exact status of the by-phrase and an account of
accusative case ‘absorption’ are surely the most important ones. Never-

10Secondary predication has been analysed as small clause structures (e.g. Stowell,
1981; Kayne, 1985; den Dikken, 1995; von Stechow, 1995; Doetjes, 1997) or in terms of
complex predicate formation in syntax (e.g. Williams, 1980; Baker, 1988; Neeleman,
1994; Zeller, 2001). This chapter will not commit itself to either position but rather
tries to remain agnostic in this respect by employing a VP shell account.



110 5.4. EMPIRICAL EVIDENCE

theless, the similarities between the syntactic configurations that surface
in Collins’ (2005) analysis and our own, though in many respects simply
epiphenomenal, allow us to make reference to that work and provide a
formal characterisation of many aspects of passivization left aside here.
Collins’ account of the status of short passives and the PRO nature of
the external argument in these constructions as well as his formal ex-
planation of case absorption or the status of the by-phrase can all be
assumed here for the time being, even if some of them might need slight
adaptation. For example, throughout this chapter we follow Collins’
analysis of by as the head of VoiceP which is responsible for assigning
case to the external argument.
The following section provides empirical evidence for our proposal.

5.4 Empirical evidence

Having outlined the main ideas underlying our approach to passiviza-
tion, we now move on to the empirical evidence in favour of the complex
structure involving become and the interpretation associated with con-
sequent states.

5.4.1 Consequent states in passives

An important prediction that our analysis of passive formation in terms
of the obligatory movement of a consequent state subevent (the lower
VP shell) makes is that only those predicates which involve a become
component (verbal or complex) should allow passivization. Hence, all
predicates with some kind of resultative semantics should allow pas-
sivization. This is straightforward in examples involving secondary re-
sultative predication, as those provided by Collins (2005) and others
(20), (21).

(20) a. The argument was summed up by the coach. (= (6),
Collins 2005)
∗The argument was summed by the coach up.

b. Jutta was spoken to by Eric. (= (7))
∗Jutta was spoken by Eric to.

(21) a. The table was wiped clean by John. (from Postal 2004)
??The table was wiped by John clean.

b. The metal was hammered flat by John.
??The metal was hammered by John flat.
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Under our account, the lower VP shell in these examples, which repre-
sents the consequent state, moves obligatorily taking along the particle
in verb-particle constructions (20-a), to-phrases in ditransitives (20-b),
and resultatives (21). These elements are part of the lower VP shell be-
cause they relate to the become event (either they are in complement
to V2 or they are directly inserted in V2), and there is no way of mov-
ing VP2 over VP1 without moving the particle, the to-phrase, or the
resultative along with it. This is why the by-phrase cannot intervene
between the verb and the secondary predicate in the passive sentences.
Postal (2004), among others, shows that not all transitive verbs can form
passives. The analysis proposed allows us to make important predictions
with respect to which transitive predicates can form passives and which
ones cannot. Under our proposal, it is predicted that unless a secondary
predicate is supplied syntactically, only those transitive verbs that are
associated with an accomplishment or achievement event structure (in-
volving become) should be able to form passives. This prediction is
borne out when we compare the examples in (22), which are generally
assumed to be accomplishment structures, with those in (23).11

(22) Transitive transition structures allow passives
a. The lion killed the antilope.

The antilope was killed (by the lion).
b. He put the card on the table.

The card was put on the table (by him).

(23) Transitive verbs associated with simple event structures do not
allow passives
a. This laptop weighed two kilos.

∗Two kilos were weighed (by this laptop).
b. This chair cost 50 euro.

∗50 euro were costed (by this chair).

It is commonly assumed that transitive verbs like the ones in (23) are
not associated with an event structure containing a transition into a
state. Hence, our approach correctly predicts that passive formation is
not possible with these verbs.

11See Postal (2004) for more equivalent examples.
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5.4.2 Passives of existentials

Recall from example (10) in section 5.2 that the behavior of passives
in the presence of there-expletives poses a problem for Collins’ (2005)
smuggling approach. The data, however, support our proposal, which
shifts the perspective from argument structure to event structure (24).12

(24) a. There was a man killed.
b. *There was killed a man.

Given a traditional analysis of passives, it is not clear why the internal
argument has to appear in preverbal position, whereas the postverbal
position is ungrammatical. If we assume instead that in passive con-
structions VP2 moves to some position above VP1, dragging along the
internal argument, the word order in there-passives is accounted for as
follows.
Our proposal assumes that regular passives involve two independent
operations. First, the lower VP shell moves to Spec VoiceP to form a
basis for the event time, and second, a DP moves to Spec TP to satisfy
the EPP. In there-constructions (both active and passive), this second
movement does not take place but an expletive is inserted instead to
satisfy the EPP. However, the first movement of VP2 still takes place in
passive sentences since it is completely independent of the DP-movement
to Spec TP.
Under standard assumptions, EPP requirements on T can be satisfied
in two ways: movement of the closest argument to Spec TP or expletive
insertion. We propose that the same options are available in passives.
If EPP is satisfied via movement, the closest argument (the internal
argument given prior movement of VP2) will be attracted. If EPP is
satisfied by an expletive we obtain (10).
As noted in the beginning, it is not clear how Collins (2005) can account
for these data since under his approach the participle moves in order to
smuggle the internal argument to get it closer to Spec DP than the
external argument. So in that sense, his approach is not much different
from traditional accounts where the perspective lies on the DP which
in the end has to move to Spec TP. However, if there is no subsequent
movement of a DP to Spec TP the movement of the participle should
also not take place in Collins’ approach. This would predict the word
order with a by-phrase in (25).

12Thanks to Jutta Hartmann for pointing these facts out to us.
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(25) *There was by the police a man killed.

We take the ungrammaticality of this example as additional evidence
for our account where movement of VP2 in passive constructions takes
place for reasons independent of the need to satisfy the EPP.
There is cross-linguistic variation with respect to the word order in ex-
pletive passives. In French, for example, the internal argument has to
follow the participle (26).

(26) a. Il
it

a
has

été
been

tué
killed

un
a

homme.
man

‘There was a man killed.’
b. *Il

it
a
has

été
been

un
a

homme
man

tué.
killed

The present analysis can be extended to cover these facts by the natural
assumption that also in this case, as is standard for verb movement
in active sentences, French participles raise higher than English ones.
In fact, the French passive participle possibly raises higher than the
active participle. The past participle used in French perfect tenses can
be shown to appear quite low in the inflectional field, which contrasts
directly with Italian, for instance (27).

(27) French active participle is lower than Italian one
a. Andrea

Andrea
a
has

(tout)
(all)

compris
understood

(*tout).
(*all)

‘Andrea has understood everything.’ French
b. Andrea

Andrea
ha
has

(*tutto)
(*all)

capito
understood

(tutto).
(all)

‘Andrea has understood everything.’ Italian

In French, the past participle obligatorily follows floated quantifiers and
other adverbial material (27-a), whereas in Italian it is the other way
around (27-b). In addition, past participle agreement is not required
with a clitic left dislocated object (28-a), whereas in passives, the agree-
ment is obligatory (28-b) (examples from Guasti and Rizzi, 2002).

(28) French active participle is lower than passive participle
a. La

the.fem
voiture,
car,

il
he

l’a
it.fem-has

mise /
put-fem

mis
put-masc

dans
in

le
the

garage.
garage
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‘What concerns the car, he put it into the garage.’
b. La

the.fem
voiture
car

a
has

été
been

mise /
put-fem

*mis
put-*masc

dans
in

le
the

garage.
garage
‘The car was put into the garage.’

We take the obligatory presence of passive participle agreement in French
to explain the word order difference between English and French. In
French, the passive participle has to raise higher than in English, at
least as high as AgrOP to check agreement and this explains the word
order difference.
Independently of the position of the participle, the crucial facts concern-
ing the relative position of by-phrases, which cannot intervene between
the verb and the DP, still remain the same (29).

a. *Il
it

a
has

été
been

tué
killed

par
by

la
the

police
police

un
a

homme.
man

b. Il
it

a
has

été
been

tué
killed

un
a

homme
man

par
by

la
the

police.
police

‘There was a man killed by the police.’

5.4.3 Ditransitives

For some speakers of English there is an asymmetry between goals and
benefactives when it comes to passive formation. Postal (2004) (citing
Fillmore, 1965), for instance, provides examples of the type in (29).

(29) Goals vs. benefactives in passive constructions (Postal, 2004)
a. A radio was sold to Heather.

Heather was sold a radio.
b. A radio was bought for Heather.

*Heather was bought a radio.

Under traditional accounts of passives, it is not clear how to account for
this asymmetry given that goals and benefactives behave alike in active
constructions (30).

(30) Goals and benefactives in active constructions
a. Michael sold a radio to Heather.

Michael sold Heather a radio.
b. Michael bought a radio for Heather.
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Michael bought Heather a radio.

Under our account, however, one could assume that for those speakers
that do not allow benefactives to move to subject position in passives, a
consequent state SC is only available with goals, that are thus dragged
along when this SC moves in passive constructions. Benefactives, on the
other hand, appear somewhat higher in these speakers’ grammar and it
is even possible that they are just adjuncts for such speakers (but see
Tungseth 2006 for a different treatment).13

5.4.4 Floating quantifiers

A long-lasting problem for the analysis of floating quantifiers (at least
since Sportiche, 1988) comes from the observation that these are banned
from the post-verbal position in passives (31), whereas both word orders
are grammatical in the active counterparts (32).

(31) a. The boys were both given a good talking to.
b. ∗The boys were given both a good talking to.

(32) a. Ad gave the boys both a good talking to.
b. Ad gave both the boys a good talking to.

This behavior of floating Qs is unexpected under previous approaches to
passives, since the quantifier should be able to be stranded in postverbal
position where it is originally merged.
However, if there is additional movement of the consequent state (VP2),
independent of any DP-movement to satisfy the EPP, the word order
is straightforwardly accounted for as follows. The floating Q moves
together with the internal argument in Spec VP2 and remains stranded
after the movement of the internal argument to Spec TP.14

5.4.5 Passivizing states

A potential problem for our account is that a number of states can still
form passives. These are generally considered not to involve become,
since they consist of only one sub-event, namely a state (or alternatively

13As pointed out by Jonathan MacDonald, this leaves open the question of what
regulates the distribution of the consequent state and why it is there in the grammar
of some speakers but not in that of others. At this point we do not have an answer
to this question.

14Thanks to Ad Neeleman for pointing out these facts to us.
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they have been considered not to be eventive at all). This is the case
with stative predicates like know, surround, own, believe, among others
(33).

(33) States that passivize
a. The house is owned / surrounded by the army.
b. The answer / myth is known / believed by the pupils.
c. Remedios is loved (by Nino).

The availability of passivization, however, is not a common property
of stative predicates in general. The difference between predicates that
are otherwise similar in their stative characteristics opens up a possible
solution to this problem. Belletti and Rizzi (1988), for example, show
that there are three kinds of psych-verbs, which are generally consid-
ered stative verbs, namely the fear -type (temere), the worry-type (pre-
occupare) and the appeal -type (piacere). Only fear -verbs can undergo
verbal passivization (34-a). Worry-verbs, on the other hand, can only
derive adjectival passives, whereas appeal -verbs cannot form passives at
all (34-b).

(34) Different kinds of psych-verbs (examples from Reinhart, 2002)
a. The news worried / surprised / excited Max.

Max was worried / surprised /excited (by the news).
b. The solution appeals to me / escapes me.

∗I am appealed / escaped (by the solution).

There is a clear intuitive difference between the class of stative predicates
above and at least one class of psych-verbs (the piacere/appeal class) in
the sense that only the former can have an inchoative meaning of the
state denoted by the verb. We can say, for instance, Max got to know
the answer / into a knowing state, Max got to own the house / into an
owning state. Appeal -verbs do not lend themselves to this inchoative
reading and we cannot have examples like *I got to escape the solution
/ into an escaping state.
To put it in different terms, know -verbs allow a reading where the state
denoted by the verb is re-interpreted as a consequent state, a state hav-
ing come into existence, and this state is predicated over the internal
argument. We propose that this reading is derived by means of some
kind of type shift from states to achievements, which adds a become
predication with the interpretation defined in (16). As a consequence,
there is a secondary predication over the internal argument, represented
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by a lower VP shell with the internal argument in its specifier. Adding
become to an otherwise structurally simple state allows this predicate
to passivize. A semantic restriction on the possibility to add become is
that the state has to be interpretable as a consequent state, otherwise
the addition of become is not possible. Passive formation, then, is pos-
sible if it involves promoting this kind of consequent state. Appeal -type
verbs, on the other hand, cannot involve such a secondary predication
by become and as a result cannot form passives.
Similar cases of type shift operations are discussed in the literature. For
example, de Swart (1998) argues for a coercion operator in e.g. French,
in case stative predicates are combined with the passé simple, whose
input cannot be a state or a process (activity) but has to be an ‘event’
(subsuming what we have labeled accomplishment or achievement) by
definition. A semantic effect of this type shift is that the state is inter-
preted as an inchoative state, i.e. a transition into a state. Following
upon de Swart’s analysis of this type shift as involving covert aspectual
operators, Travis (in press) proposes to represent these operators in the
syntax by means of a VP shell account.
Furthermore, it is often assumed that accomplishments differ from achieve-
ments in their ability to derive progressives (Vendler, 1967, among many
others). The fact that there are nevertheless many cases where achieve-
ments actually form progressives (35), in turn, has been taken as an
argument for collapsing both accomplishments and achievements into
one group (e.g. Bach, 1981; Verkuyl, 1993).

(35) Progressive achievements
Jonathan was reaching the summit.

Rothstein (2004), however, makes a point for maintaining the distinction
between achievements (which merely contain become) and accomplish-
ments (which contain do, cause and become under Dowty’s system)
by discussing semantic peculiarities that clearly distinguish progressive
achievements from progressive accomplishments. As a result, she as-
sumes that in order for an achievement to combine with the progressive,
some kind of type shift has to take place that shifts the achievement into
an accomplishment by adding an activity (associated with Dowty’s do
predicate), which is interpreted as an activity that can be the prepara-
tory process of e.g. reaching a summit. Again, this addition is semanti-
cally constrained in the sense that it has to be possible to construe some
appropriate activity.
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In this spirit, we assume that there is a more general mechanism to add
subevents to the event structure in order to enable certain operations
such as passives (adding become to states) or progressives (adding do
to achievements), and that this mechanism is subject to strict (semantic)
constraints. The precise implementation of this idea has to be left for
future research. 15

5.4.6 Passivization in DP

Additional evidence that a more complex structure (i.e. one containing
a become predicate) needs to be provided in the syntax for these kinds
of predicates comes from the restricted availability of passivization in
the DP domain. Relevant examples are given in (36).

(36) Restricted passivization in the DP domain
a. Giorgos feared Roberta.
b. Roberta was feared by Giorgos.
c. Giorgos’ fear of Roberta
d. *Roberta’s fear by Giorgos
e. the enemy’s destruction of the city
f. the city’s destruction by the enemy

The crucial difference between the nominal in (36-d) and (36-f) is that
only the latter is lexically specified with a complex event semantics which
crucially involves some sort of become predication (similar to kill).
For pure stative elements like fear, however, the only possible way to
introduce this semantics is the formation of a complex predicate in the
syntactic structure via merge of additional verbal structure with the
nominal head. However, we know independently that nominals do not
allow this option. As (37) shows, nominals are banned from taking SC
as complements, a possibility which is nevertheless granted to verbal
heads.16

(37) a. I consider [Rick a good musician].
b. *My consideration [Rick a good musician].

This asymmetry between Ns and Vs is only one example from a set
of constructions and has been associated with verbs having a tighter

15This kind of operation of course requires additional processing resources to be
performed. In sections (49) and section 5.7 I discuss the implications of this approach
to breakdown and acquisition of passives of psych-verbs.

16On this point see Haegeman and Guéron (1999).
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(selectional) link with their complements. Nominal heads are not able to
assign Case to a DP in the Spec of their complement, nor to incorporate
the complement’s head, as illustrated by (38).

(38) a. I consider [Sharon to be a good writer].
b. *My consideration (of) [Sharon to be a good writer].

(38-b) shows that a nominal head is not able to assign case to a DP in
the Spec of its complement. The inability of nominals to combine with
particles (39) supports the assumption that a complex nominal with the
same properties of complex verbs is not a grammatical option in English.

(39) a. Andrea gave the book away.
b. Andrea gave away the book.
c. *The gift away of the book
d. *The gift of the book away

Given the impossibility for nominals to combine with a SC, which is in
many ways similar to a lower VP shell, we take it that the only option
available for them to undergo nominal passivization is to be endowed
with a complex eventive semantics already in the lexicon. The need
for stative nominals to combine with a become operator can only be
satisfied via a categorical change, their only option is to be projected
as verbal elements. This solution is maximally simple in supporting our
assumptions about stative predicates and in explaining the asymmetric
behavior of nominals with respect to passivization.

5.4.7 Solving a psycholinguistic puzzle

Another advantage of the approach to passivization discussed above is
that it solves a puzzle raised by some conflicting empirical findings in the
psycholinguistics literature on antecedent reactivation at the trace po-
sition. These findings questioned the psychological reality of NP traces.
Macdonald (1989) (discussed in Fodor 1995) used a Visual Probe Recog-
nition task(VPR) to test reactivation of the passive subject NP at the
trace position in sentences like (40). In this experimental setting a sen-
tence is presented on a screen, after which a word appears on the screen
and the subject has to say if the word was present in the sentence. In
case of the passive the probe word used is the head noun of the subject
DP mayor in (40).

(40) The terrorist wanted to disrupt the ceremonies.
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[The new mayor at the center podium]i was shot NP-trace i.

Reaction time in this modality were compared to reaction times with
predicate adjectives (41), the rationale being that the head noun is re-
activated at the trace in verbal passives but not with adjectives and that
this will affect reaction times for probe recognition: i.e. a facilitatory
effect should obtain only in verbal passives because of reactivation of
the head noun.

(41) The terrorist wanted to disrupt the ceremonies.
The new mayor at the center podium was furious.

MacDonald’s prediction was fulfilled: probe recognition was faster after
verbal passives (40) then adjectives (41), apparently supporting the NP
movement approach to verbal passives.
These results were questioned by the findings of a cross-modal priming
(CMP) study Osterhout and Swinney (1993). In CMP tasks sentence
are presented auditorily while string of letters appear on the screen at
specific time points and have to be recognized by the subject as being
words or non-words. As is well known, previous presentation of a seman-
tically related word reduces reaction time in word recognition. In CMP
this feature is used to check if a word present in the sentence is active
at specific points during processing. The CMP technique has been used
with success to show that antecedent reactivation occurs at the trace
position in wh-movement. In these structures antecedent reactivation is
observed exactly at the trace position. In passives, however, there was
no reactivation at the trace position: no reactivation was observed until
one second after the trace. Considering the speed of language process-
ing, one second after the trace is a very long time, these findings thus
contradict those of Macdonald (1989) and put in serious doubt the exis-
tence of a trace in post verbal position in passives. I follow Fodor (1995,
p.238) in assuming that “it seems likeliest that the CMP data provide
the more realistic assessment.” The CMP task is ’on-line’. Subjects
respond during the processing of the sentence while they are computing
the syntactic structures and meaning. By definition an empty category
is a syntactic entity. And this means that we if we are going to see
signs of its existence, the best time to observe them should be during
processing. By the time processing is over, what perceivers retain of a
sentence is mostly just its meaning.”
Notice that these findings are in conflict only when we assume an NP
movement analysis of passives, both can be perfectly integrated in the
VP movement approach proposed here. Our perspective, in fact, pre-
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dicts both the facilitatory effect in VPR found by Macdonald (1989) and
the absence of reactivation found by Osterhout and Swinney (1993).
Following the view presented above, the lower VP, with the internal
argument NP in its specifier, is reactivated at its trace position: this
reactivation can explain the facilitatory effects in VPR in verbal pas-
sives but not in adjectives. The absence of NP trace reactivation is
also predicted at the position tested in the experiment cited, since in
the proposed structure there is no such a trace in that position (i.e. in
postverbal position). Our approach thus makes completely different pre-
dictions on reactivation patterns in CMP, e.g. reactivation of the verbal
head after the by-phrase in verbal passives.17 The crucial point for the
present purposes is that the present analysis deals with these studies
better than the NP movement approach

5.5 Anchoring events in time

Roughly following Moens and Steedman (1988) who argue that the basic
components that make up an event (the subevents in our terms) are
not connected via temporal relations but rather by contingency (similar
points are made in Rothstein, 2004; Ramchand, 2004), we assume that
event structure itself is atemporal in nature in the sense that there are
no times associated with any of the subevents.18 As a consequence, there
is no immediate link between the (atemporal) event and the temporal
domain of the clause. In this section, we propose that the position VP2

in passive constructions moves to is independently needed, also for active
sentences, to form a basis for the event time that subsequently serves
as the internal argument of Asp (in the sense of Demirdache and Uribe-
Etxebarria, 2000). As a result of this movement, the interpretation is
that the event time falls within the consequent state.
The syntax and semantics of tenses and aspects are commonly thought
of as involving some reference to points or intervals in time (Partee,
1984; Zagona, 1990; Stowell, 1996; Giorgi and Pianesi, 1997; Demirdache
and Uribe-Etxebarria, 2000, among others). The point of departure for
these accounts is usually Reichenbach (1947) who employs three tempo-

17Unfortunately I only came up with this evidence while in the final writing stage
of this thesis, which prevented any experiment to be even designed or more specific
claims to be made. However, it is clear that the predictions made by the present
approach are very different from those made by the NP movement analysis and easy
to falsify with a CMP experiment.

18Recently, Zwarts (2006) argues for the need of an atemporal account for properties
of events like, for instance, telicity in terms of generalized paths.
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ral points, namely event time (E), speech time (S), and reference time
(R). In his system, English simple tenses relate E to S with E before
S with the past tense, E simultaneous to S with the present tense, and
E after S with the future tense. English complex tenses additionally
express a relation between E and R, with E before R in perfect tenses
and E simultaneous to R with the progressive.
Klein’s (1994) model is similar to Reichenbach’s but it uses intervals
instead of points labelled event time (ev-t), assertion time (ast-t),
and utterance time (utt-t). Demirdache and Uribe-Etxebarria (2000)
use Klein’s terminology to capture the syntax of tenses and aspects in
the following way (42).

(42) The syntax of Tense and Aspect (Demirdache and Uribe-Etxebarria,
2000)

TP

ut-t T′

T
within/after

AspP

ast-t Asp′

Asp
within/after

VP

evt-t V′

V VP

In this framework, tenses and aspects are predicates that take temporal
arguments (following Zagona, 1990). An aspect head takes the event
time as its internal argument and the assertion time as its external
argument. With the imperfective aspect the assertion time lies within
the event time (within), with the perfective aspect it lies after the
event time (after). Similarly, a tense head takes the assertion time
as its internal argument and the utterance time as its external one.
The utterance time can be placed within the assertion time (present),
after the assertion time (past) or before the assertion time (future)
(the latter is argued for in Demirdache, 2005).
In discussing a similar model, namely Stowell’s (1996), Ramchand (2004)
notes that there is a ‘crucial phase boundary between vP and the tem-
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poral phrase structural domain’ which ‘requires the establishment of a
relation between the extended event topology which makes no direct ref-
erence to times, and the actual time variable which is only introduced
at Asp’ (Ramchand, 2004, 333). In other words, there is no event time
in her model since vP is crucially atemporal in nature. Rather, aspect
introduces a time variable that is related to the event structure in a
particular way.
We can think of this time variable as being the counterpart to Demir-
dache and Uribe-Etxebarria’s (2000) assertion time. Ramchand argues
that the minimal denotation of Asp in the language she discusses in her
paper, Russian, is the one given in (43).

(43) Minimal denotation of Asp (Ramchand, 2004)
[[Asp]] = λP λt ∃e:[P(e) and t ∈ τ(e)]

She relies on Krifka’s (1998) temporal trace function τ , which is defined
in Krifka as a function from E (the domain of events) into the extension
of T (the domain of times) to map an event to its temporal trace (its
‘run time’). According to Ramchand’s analysis, in cases where there is
no particular aspect head in Russian19, t (or the assertion time) falls
somewhere within the entire time the event takes, which is provided by
the temporal trace function. The tree and the semantics of tense and
aspect that Ramchand assumes are quite similar to those of Demirdache
and Uribe-Etxebarria (2000). The crucial difference between the two
proposals, however, is that the event time is non-existent in Ramchand’s
approach but is more or less replaced by Krifka’s temporal trace function.
An issue that arises under Ramchand’s proposal is that it still remains
unclear which part of the complex event the temporal trace function
actually picks out. Furthermore, under the assumption that there is
a strict mapping between syntax and semantics (which is generally as-
sumed by Ramchand), AspP problematically seems to provide both the
temporal trace function (or alternatively the event time in Demirdache
and Uribe-Etxebarria, 2000) as well as the assertion time (t in Ramc-
hand’s approach).
To solve these problems, we propose to dissociate the introduction of the
assertion time from some counterpart of Krifka’s temporal trace function
or the precise conditions on how the event time is related to the complex

19Russian productively expresses grammatical imperfective and perfective aspect
by verbal prefixes and suffixes (see Gehrke, forthcoming, for discussion). We assume,
however, that this approach can also be carried over to other languages, also those
that do not have a morphological category Aspect.
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event. In addition, we view the event time to be necessary, since Asp
needs a temporal internal argument.
We propose that the event time is provided by Voice at the point of tran-
sition from the atemporal domain of the event structure to the temporal
one, i.e. from one phase to the other. Voice is responsible for grounding
the event time in a particular way. In the case of passives the event time
is anchored within the consequent state subevent, because VP2, which
is semantically associated with the transition into a consequent state,
moves to Spec VoiceP where it is assigned temporal properties.
The feature that triggers movement to VoiceP has two properties, a
discourse-related and a quantificational one. The discourse-related part
chooses the element of the complex event that needs to be singled out
whereas the quantificational part makes it readable to the next phase.
Thus, the main job of this feature is to single out an element of the
atemporal event structure associated with the VP phase and to enrich
its semantics by introducing temporality, thereby making it available
to the next phase, the temporal domain (and ultimately the discourse
domain) of the clause.
In (44), we summarize the ingredients that we view necessary to account
for the way the atemporal event structure is linked to the temporal
domain.

(44) Ingredients for creating the temporal link with events
a. Events can be complex and consist of (atemporal) subevents.
b. Aspect and Tense heads project argument structure with

the relevant arguments utterance time20, assertion time,
event time (Demirdache and Uribe-Etxebarria, 2000).

c. Voice introduces the event time.
d. Voice provides an additional landing site for the part of the

event structure that the event time is related to.

The precise implementation, especially the compositional account, still
needs to be worked out but the general idea should be clear. We assume
that these mechanisms are also needed for active sentences. We could
think, then, that in the default case, nothing moves to the position above
VP1 and the event time is assigned locally, or alternatively, the entire
VP moves. In other cases, e.g. where the event time has to be placed
within a certain subevent, the projection associated with this subevent
moves up.For example, we could think of the progressive as focusing on

20Or in any case, some reference time which in many cases is the utterance time
(see Stowell, 1996, for discussion).
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the process of an event rather than on its initial or final state. We will
leave this for future research.
What is crucial for our approach to passives, then, is the point in (44-d),
i.e. the additional landing site for the part of the event structure that the
event time is related to. In this way, Voice is reminiscent of the low focal
projection proposed by Belletti (2004a). This could also be thought of in
terms of some quantificational phrase such as Borer (2005)’s QP since
it clearly involves some kind of quantification over events. Similarly,
Arsenijević (2006) argues that verbal predicates have some functional
projection that basically picks out that part of the complex event struc-
ture that something is asserted about. In any case, whatever is asserted
about the event or that part of the event the focus lies on has to move
up. In the case of passives, the consequent state moves up to serve as a
basis for the event time.

5.6 Back to Agrammatism

The account in Gehrke and Grillo (2008) hypothesizes that a scope /
discourse related feature drives movement of the secondary predicate
over the intervening VP. This accounts for the absence of minimality
effects in standard passives. In the standard case a topic-like feature
[τ ] is associated with the lower VP and drives its movement to [Spec,
Voice]. I will follow standard assumptions on Topic movement of an NP
and assume that this feature defines the VP as a member of τ ’s (low
topic in the sense of Belletti (2004a)) class. The moved VP2[τ ] in (45)
is thus not blocked by the intervening VP1 which does not qualify as a
member of the τ class. (46) illustrates with an example.

(45) VP2τ VP1 <VP2>τ
τ

(46) (VP2,τ)Classτ (VP1)ClassV (VP2,τ)Classτ

[voiceP[VP2 pushed <the boy>i ]j [by [VP1 [the girl]k [VP2

τ

[the boy]

pushed]j]]]

This assumption also allows us to predict that agrammatic patients
should have problems with passive sentences. Following the hypoth-
esis that agrammatics are unable to project scope/discourse features
(possibly because of their slowed-down activation of morphosyntactic
information) we predict these structures to be ruled out as minimality
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violations. More specifically, this inability generates an impoverished
representation of VP2, one in which the τ feature is missing, in (48).
Inactivation of the τ makes VP2 indistinguishable from VP1, which ul-
timately generates a minimality effect whenever the former is moved
above the latter.

(47) VP2 VP1 <. . .>
×

(48) VoiceP

evt-t

X

Voice′

Voice VP1

DPext V1
′

V1 VP2

DPint V2
′

V2 (XP)

Given the failure to front the most embedded VP, the system will inter-
pret it as the main predicate and assign the thematic roles accordingly,
i.e. the first NP will be interpreted as the external argument and be
assigned the relevant thematic role (agent in case of actional verbs, ex-
periencer in that of psych verbs). When the by-phrase is encountered,
the system will not know how to integrate it into the current represen-
tation and interpretation will fail. A similar explanation would apply
to comprehension deficits in the domain of nominal passives highlighted
by Rausch (2005a,b).

(49) a. The enemy’s destruction of the city. above chance
b. The city’s destruction by the enemy. chance

A note on variation

Druks and Marshall (1995) report on a patient who displays better com-
prehension patterns on passives than on actives. These results seem to
contradict the claim made here. However, as the authors themselves
point out, it is not clear at all that the patient in question should be
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classified as agrammatic aphasic. The authors observe that the patient
response to standard batteries of tests for aphasia diagnostics in fact is
far better than that of the other patient they report on. In fact they
make use of these data to support their claim that the use of these cat-
egories should be abandoned in the first place, and that different effects
on performance could be predicted if a perspective is taken in which dif-
ferent submodules of grammar can be selectively disrupted in different
patients. They even develop an analysis of these facts, along with a more
classical case of a patient displaying typical canonicity effects, in terms
of selective disruption of the case module. I’d like to point out that these
facts do not necessarily dismiss the account proposed here. Druks and
Marshall (1995) could be right in indicating that different submodules of
grammar can be impaired in different subjects. This could be captured
here in terms of lesions selectively compromising activation of different
types of features. Clearly this opens up the discussion to a series of
consequences that go far beyond the scope of this work, and resemble
much more a whole new direction of research in neurolinguistics. One
possible consequence of this move however is worth considering: in this
thesis a central question we had to answer was: what are the features
whose representation is more likely to be compromised in case of slow-
down/faster than normal decay of activation? The answer I gave here
puts together considerations about hierarchies of syntactic structure and
operations/features and complexity considerations. Basically, features
corresponding to higher levels in the hierarchy are taken to be more
likely to be problematic because they are accessed later in the deriva-
tional cycle, and they require activation of all the others. Taking the
view outlined above on the other hand amounts to say that selective
disruption can target different feature types independently from their
‘position’ in the hierarchy. It seems to me that this corresponds to a
fairly new (and still quite unclear) understanding of the issues of cerebral
localization of linguistic abilities. These considerations clearly deserve
deeper scrutiny. Given the premature status of this issue, however, I
will refrain from making any claim in this sense: I will keep to consider-
ing the issue in terms of complexity essentially along the lines indicated
above.

Passives of psych-verbs

Additional support for the proposed approach comes from the data
on comprehension of psych-verb passives in agrammatism discussed in
Grodzinsky (1995b). Grodzinsky shows that agrammatic aphasics com-
prehension patterns with these structures is significantly different (i.e.
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more impaired) than that of actional passives. Specifically, agrammatics
perform at below-chance level with psych-verbs passives and not, as it
is the case with actional passives, at chance. Grodzinsky takes these
data to support the view that the agent-first strategy applies across
the board, generating more difficulties with predicates that require a
different thematic role to be assigned to the first NP.
A different explanation is available when we consider the novel approach
to passives presented above. Following Gehrke and Grillo, in fact, we
assume that in order to be able to passivize purely stative predicates, like
the psych-verbs under discussion, a complex predicate has to be formed
syntactically in order to introduce a consequent state the passive will
operate on. Considering agrammatics’ problems with timing of lexical
access and general slow-down of the structure building system discussed
in Chapter 1, I assume that this additional operation will add extra
processing complexity. Two factors will thus contribute in making these
structures particularly problematic for agrammatics, their combination
leads to below-chance performance.

5.7 Acquisition of passives

Since the seminal work by Jakobson (1941/1968) a great amount of work
has been dedicated to the understanding of the source of some important
similarities between child and agrammatic language capacities. Recent
works on the topic include Caramazza and Zurif (1978b,a); Grodzin-
sky (1990); Grodzinsky and Reinhart (1993); Grodzinsky et al. (1993);
Avrutin (1999, 2000a); Kolk (2000); Borer and Rohrbacher (2003) among
others.
It is particularly important to underline that similar facts have been
noticed in the literature on acquisition of passives since the seminal
work of Borer and Wexler (1987).
Maratsos et al. (1985) noticed that children do better with comprehen-
sion and production of actional passives (50-a) than with passives of
perceptual/psych and more generally non-actional verbs (50-b).

(50) a. Anca was scratched/combed/pushed (by Cristina).
b. Roberta was feared (by Giorgos).

Previously Horgan (1978) had observed that children comprehend and
produce short passives (passives without by-phrase) than long passives.
Horgan pointed out that short passives used by children are not real
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eventive passives, rather they seem to describe a state (51).

(51) Tree is broken = the tree is in a broken state.

This assumption was further supported by the observation (see Berman
and Sagi, 1981; Mills, 1985, for Hebrew and German respectively) that
children master adjectival passives much earlier than verbal passives.21

Borer and Wexler (1987) gave a maturational account of these facts: at
early stages of development the capacity to form A chains, the crucial
mechanism behind passive formation in their analysis, is still not avail-
able to children. Following this assumption, Borer and Wexler claimed
that the facts discussed above show that children opt for projecting the
structure of adjectival passives in place of their verbal counterpart. Ad-
jectival passives in fact are generated in the lexicon and do not require
A movement of the internal argument. Moreover, this assumption ex-
plains the tendency to omit the by-phrase (which are incompatible with
adjectival passives). The stative interpretation of adjectival passives also
explains the observation that children’s passives are stative. Finally, the
asymmetry between actional and non-actional passives is also explained
by this account: the option to project passives as adjectival is more eas-
ily available with actional predicates (52), then with non-actional ones
because the latter do not easily (if at all) form adjectivals (53).

(52) a. the combed boy.
b. the very combed boy.22

c. the boy seems combed.

(53) a. *the heard boy.
b. *the very heard boy.
c. *the boy seems heard.

Adjectival passives can appear in prenonimal positions, they can follow
very23 and be used as complements of verbs like seem, verbal passives
cannot (see Wasow, 1977).

21Notice that in these languages the two constructions are morphologically distinct.
22Walter Pedersen (p.c.) judged this sentence ungrammatical
23Berit Gehrke p.c., made me notice that the validity of this test to determine the

adjectival status of a participle is limited. Degree modifiers such as very can only
be combined with a subset of adjectives. See Kennedy and McNally (1999) and the
discussion in section 5.7.3 below.
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5.7.1 Not all A chains mature equally

The maturation of A chains account of Borer and Wexler has been chal-
lenged on both theoretical and empirical grounds. The first problem
for this account came with the introduction of the widely assumed VP
internal subject hypothesis [VPISH] (see Koopman and Sportiche, 1982,
among others), which states that subjects are universally base-generated
inside the VP, and successively A moved to Spec IP. Given the matu-
ration of A chains account, we should expect children not to be able to
move the external argument to Spec IP. However, the fact that young
children correctly place the subject before finite verbs in active sentences
(for discussion see Guasti, 2004, and reference cited therein) shows that
they are capable to represent A movement in these sentences.

(54) Naoko climbed the wall. IP

DP

Naokoi

I′

I

has

VP

DP

ti

VP′

V

climbed

DP

the NP

wall

A more serious problem comes from the child’s mastery of unaccusative
predicates. These predicates, see above, do not have an external argu-
ment. The subject originates as the internal argument and is successively
A moved to Spec IP, as in (55).

(55) Mina has arrived. IP

DP

Minai

I′

I

has

VP

DP

ti

VP′

V

arrived

DP

ti
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Condition Percentage of
correct responses

Actional long passive 100
The rock star has is being chased by the the koala bear
Actional short passive 100
The rock star is being chased
Get-passive 100
The boy is getting touched by the musician
Nonactional long passive 46
The boy is seen by the horse
Nonactional short passive 86.5
The boy is seen

Table 5.1: Comprehension of passive sentences by 13 English learners
(age range 3;6 - 5;5; mean age 4;7). From Fox and Grodzinsky (1998).

Following Borer and Wexler’s (1987) assumption that children do not
produce verbal passives because they cannot represent A chains, we
would expect children not to be able to A move the internal argument
in sentences with unaccusative verbs, i.e. to produce sentences like (56).

(56) Arrive Mina.

This expectation, again, is not fulfilled (see Guasti, 2004, for discussion).
More recent findings have also put in doubt the empirical bases of the
Maturational account. While an asymmetry between actional and non-
actional passives still remains, Pinker et al. (1987); Demuth (1989);
Crain and Fodor (1993) and Fox and Grodzinsky (1998) have shown that
children are capable of comprehending and producing actional passives
in a systematic way that is not predicted by the original maturational
approach. The new findings are summarized in (57), table 5.1 reports
the results of Fox and Grodzinsky (1998).

(57) a. Children comprehend and produce actional passives with a
by-phrase.

b. Children comprehend and produce get-passives correctly.
c. Children have difficulties comprehending non-actional pas-

sives with a by-phrase.
d. Children can assign an eventive interpretation to passives.

The difference between these findings and the results obtained in the
previous studies discussed above might be partly dependent on differ-
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ences in the experimental settings. Crain and Fodor (1993) for example
tested children’s ability to produce passive sentences with a by-phrase
in the presence of the appropriate contextual conditions, and found that
children use a by-phrase about 50% of the time. The child’s preference
for stative interpretation has been discussed by Pinker et al. (1987) as an
effect of the use of static pictures in the experimental settings of Horgan
(1978). The earlier use of adjectival passives has been explained as an
effect of the higher frequency of these structures with respect to verbal
passives: the latter, in fact, have been shown to be very rare in paternal
speech to children (see Gordon and Chafetz, 1990).

5.7.2 I’ll get-by

To explain the fact that children still do much better with actional pas-
sives then with non-actional passives, Fox and Grodzinsky (1998) pro-
pose that the problem lays with the transmission of the thematic role to
the by-phrase. As mentioned in section 5.2 above, Jaeggli (1986a) and
Baker et al. (1989) hypothesize that the thematic role assigned to the
external argument (the clitic en in passives) is later transmitted to the
by-phrase. This assumption was required by the observation that the
NP inside the by-phrase is not assigned a thematic role by the preposi-
tion but it receives it compositionally from the whole VP as shown in
(3), repeated in (58).

(58) a. An amplifier was thrown by Roberta.
b. Support was thrown behind the candidate by the CIA.
c. The match was thrown by the prizefighter.
d. The party was thrown by the department.

(59) a. A cake was taken from the oven by Berit
b. The train was taken to Den Haag by Mirijam.
c. A nap was taken by the professor in his office. (Roberts,

1985, p.55)

According to Fox and Grodzinsky, however, theta-transmission is not
available in get-passives and the preposition has to assign a thematic
role in these constructions. This assumption is supported by several
observations. The first is that, unlike the be passives considered in
section 5.2, get-passives seem to lack an implicit argument. As (60)
shows, they are unable to control into purpose clauses. (61) shows that
get passives cannot license volitional adverbials.
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(60) a. The ship was sunk [PRO to collect the money].
b. *The ship got sunk [PRO to collect the money].

(61) a. The book was written on purpose.
b. *The book got written on purpose.

(62) a. The book was written drunk.
b. *The book got written drunk.

Fox and Grodzinsky (1998) conclude that the external argument of the
VP in get-passives has no implicit realization. This assumption is also
supported by the observation (63) that only actional verbs can form
get-passives, which implies that the NP inside the by phrase in these
structures can only be assigned the role of agent or causer.

(63) a. *Angelo got seen by Fabrizio.
b. *Angelo got feared by Fabrizio.
c. Angelo got pushed by Fabrizio.

In sum, there are two ways for a NP inside the by-phrase to receive a
thematic role: via theta-transmission, or by direct assignment from the
preposition by (in which case only agent can be assigned).
Fox and Grodzinsky conclude that the facts can be explained by assum-
ing that children have difficulty with the mechanism of theta-transmission.
If the mechanism fails with actional passives the preposition by can still
assign the agentive role and no trouble are expected. In the case of
get-passive, the agent role is also the only one that can be assigned
and no problems arise either. However, in the case of non-actional non-
truncated passives, the impossibility to assign thematic role through
theta-transmission necessarily lead to comprehension failures: direct
assignment of the agent role from the by-phrase is inconsistent with
the thematic representation of non-actional predicates. Truncated non-
actional passives (passives without a by-phrase), however, do not pose
this problem, i.e. they do not require theta-transmission so children
should be predicted to be able to handle these structure. The authors
further assume that children’s difficulty with theta-transmission mech-
anism might be due to a processing problem.
Notice, however, that the data obtained by Fox and Grodzinsky (1998)
do not support these predictions completely. The authors divided the
children tested in three groups on the basis of their performance.

i. The first group (2 children, ages 4.1 and 4.9) showed adult perfor-
mance and was not considered for the discussion.
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ii. The second group (8 children, age ranging from 3.6 to 5.5; mean
age 4.75) performed according to their predictions: 100% correct
responses in all conditions except the non-actional non-truncated
passives.

iii. The third group (3 children, ages 4.3, 4.6 and 4.9) was very prob-
lematic for their hypothesis: these children performed well with
get-passives and actional be passives. However, they performed
at chance (41.6% correct responses) with non-actional truncated
and below chance (25% correct) with non-actional nontruncated
be passives.

These results are clearly problematic for the assumption that the mech-
anism of theta-transmission is the only problematic factor for children.
There is another problem with the interpretation of the properties of
get-passives discussed above. As noticed by Alexiadou 2005, building on
Siewierska (1984), the inability to form get-passives with stative (non-
actional) predicates seem to be special case of the more general inability
to form get-passives with “verbs that do not allow for the subject to be
interpreted as not affected” (Alexiadou, 2005, p.17), as in (64).

(64) a. *Mary got feared (Alexiadou, 2005, ex.14)
b. *Mary got followed by a little lamb.
c. *Mary got seen.
d. *The electric light got invented.

Notice that a little lamb in (64-b) should be assigned an agent role, it
is actively following Mary. Following Fox and Grodzinsky (1998) this
NP should be able to get the agent role from the preposition by granted
this possibility, the sentence should be grammatical. However, this is
not the case.
The solution adopted by Fox and Grodzinsky is based on the traditional
argument structure based analysis of passives, and incompatible with
the new analysis proposed by Gehrke and Grillo (2007, 2008) adopted
here. I will thus discuss an alternative analysis based on the actional
(eventive)/non-actional(stative) distinction and which further supports
the ideas presented in this chapter.

5.7.3 Events again

I take the actional/non-actional distinction observed above to be a dis-
tinction between states and events. Following the assumptions of Gehrke
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and Grillo (2007, 2008) discussed above, passivization is an operation
applying on the event structure of a predicate. In section 5.3, it was
assumed that complex predicates, meaning only those predicates which
involve a become component should always allow passivization. Even-
tive (actional) verbs of course involve such a component and do not pose
any problems for passivization. Stative verbs (such as know, see, worry),
however, need to undergo a type shift from states to achievements in or-
der to be able to passivize. It is this shift which adds the become
predication with the required interpretation. Crucially for the account,
we made clear that the state described by the predicate has to be able
to be interpreted as a consequent state. This is a logical condition that
follows from the addition of become to the syntactic structure. This
allowed us to make a principled distinction of the predicates that are
allowed to form passives, those that can be interpreted as a consequent
state, a state having come into existence (e.g. worry, know, fear) from
those that cannot have this interpretation and therefore cannot form
passives (e.g. appeal, escape).
I believe that there are good reasons to assume that applying this oper-
ation to a stative predicate might require considerable processing capac-
ities. On top of the recognized complexity of passives, application of the
shift requires both a revision of the semantic properties of the predicate
(which also requires checking if the predicate can have an inchoative
meaning) and a revision of the syntactic structure generally associated
with that predicate. It can reasonably be predicted that a child’s ca-
pacity for processing, which is already limited in dealing with ‘normal’
actional passives, is exceeded by the necessity to operate these extra-
computations. One can also speculate that different stative predicates
are going to have different effects on children’s performance. Not only
can some states be interpreted as consequent states and others cannot,
but it is also conceivable that given two stative predicates that allow
this interpretation, one is still more easily shifted then the other. This
prediction seems to find preliminary support in one of the findings of
Fox and Grodzinsky (1998, fn.15, p.319): “we observed some contrast
between children’s performance with hear (25% correct responses) and
their performance with see (55%)”. The authors speculate that “it is
possible that some children can interpret see as an actional verb, sim-
ilar to look”. The same interpretation, they claim on the basis of the
contrast in (65), is not available with hear.

(65) a. Stan heard but didn’t listen.
b. #Stan saw but didn’t look.
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As the authors also recognize, children do not systematically take see to
be actional, otherwise they would not perform at chance with this verb.
Another interpretation might be available given the account proposed
here: it seems to be easier to associate an eventive reading with see
than with hear. Stan was seen, can be easily interpreted as Stan was
spotted.24 This implies that it should be easier to associate the state
of seeing with the interpretation of getting to see, than to interpret the
state of hearing as getting to hear, on the other hand we can close our
eyes (and reopen them, getting to see) but we can’t close our ears.
An issue remains open under the present account: what generates the
difference between truncated and nontruncated passives? The first im-
portant thing to notice is that while the difference is significant, trun-
cated non-actional passives are still not completely mastered. One pos-
sible solution could be to say that, at least for a subset of the predicate
tested, an adjectival reading of the participle might have been avail-
able in the truncated passives (but not of course in the non-truncated
ones). Following this idea, the boy is seen could be interpreted as the
boy has the property of being seen, is in the state of being seen/visible.
An anectode the experiment reported by Fox and Grodzinsky (fn. 16,
p.320) seems to me to support this view: “when the children punished
the puppet, they were always asked to say what really happened. In the
case of non-actional truncated passives they usually correctly reversed
the truncated passive. Sometimes, however, they tried to add a by-
phrase (probably because in the course of all these sessions they came
to expect that a by-phrase would follow a passive). However, the chil-
dren were not very successful in adding the by-phrase. In one striking
case the child and the puppet had the following dialogue:

Puppet The little girl was seen.
Child The gorilla was seen . . . The gorilla was seen by . . .

The gorilla was seen by . . . by, by the gorilla.
The gorilla was seen by the gorilla.

Puppet Was the gorilla seen by the gorilla?
Child Yes

The authors take this to show that “the child knows how to interpret the
truncated passive, but doesnt know what interpretation to give to the
by-phrase.” A possible interpretation of this fact is that the child takes
being seen as a property of the gorilla, i.e. he constructs an adjectival
passive. This would predict the additional problem with the by-phrase.

24Thanks to Walter Pedersen for pointing this reading of see to my attention.
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Notice that, for reasons discussed above, different predicates will be more
or less likely to project as adjectival. It might be objected that certain
diagnostics for adjectivals do not support this hypothesis. However, as
mentioned above, Kennedy and McNally (1999) show that the validity
of these diagnostics for deciding the syntactic category of a participle
is limited. The authors show that it does not take into consideration
the complex interaction between different kinds of degree modifiers and
the semantic properties of the predicates to which they are applied.
As shown by the examples in (66), (original ex.1 from Kennedy and
McNally, 1999) incompatibility with very does not predict the adjectival
status of the predicate: the same predicates that disallow modification
by very allow un-prefixation, which is a property of adjectives, not verbs
(67) (ex.8 Kennedy and McNally, 1999).

(66) a. Matteo is well/??very acquainted with the facts of the case.
b. The concert was well/??very publicized.
c. The abuse of public funds was well/??very documented.

(67) a. Matteo is unacquainted with the facts of the case.
b. The singer’s unpublicized appearance caused a commotion

at the restaurant.
c. These claims are undocumented.

The same is true for predicates like see or hear, i.e. unseen, unheard.

(68) a. The unseen pictures of the candidate.
b. This disc contains a previously unheard song of the Rolling

Stones.

The facts in (68) support the idea that these predicates can form ad-
jectival passives. Their incompatibility with degree modifiers like very
stems not from their inability to project syntactically as adjectives but
from a semantic incompatibility due to their non-gradable nature. The
same is true for all non-gradable properties: very modification generates
agrammaticality or a strong shift in meaning, see e.g. ??the woman is
very pregnant, the man is very dead.
This argument does not deny that certain predicates are easier to project
as adjectivals than others. On the contrary, it points out that subtle se-
mantic distinctions between predicates are what we have to look at to
make the right predictions about children’s perfomance. These proper-
ties, for example, generate the still non-perfect performance with seen
short passives: while been seen is not a straightforward property of an
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individual, this reading, however, seems to be more easily accessible with
see than with hear. The advantage of the present perspective is clear: it
is now possible to make a whole range of new predictions on children’s
performance with passives on the basis of different event structures prop-
erties of predicates.
Finally, notice that the good performance with get-passives is also pre-
dicted once the syntactic structure of these constructions is considered.
Get passives, in fact, are not derived through VP movement to Spec
voiceP like verbal passives and therefore should not be particularly prob-
lematic to construct. Under current assumptions (see Haegeman, 1985;
Fox and Grodzinsky, 1998; Alexiadou, 2005) the underlying structure of
get-passives is like the one in (69).

(69) Jakub got [RP <Jakub> pushed]

(69) is the analysis discussed in Alexiadou (2005) building on Haegeman
(1985), where get is a light verb that takes a resultative phrase as its
complement. The subject of get originates as the external argument of
the participle in the small clause.

In sum, children’s difficulty with passives of non-actional predicates can
be given a natural explanation when we recognize the crucial role played
by event structure in passivization. I have claimed that children project
a stative representation of non-actional predicates (adults also do, but it
is much easier for them to revise their assumptions) and have difficulties
at judging their compatibility with a consequent state reading and at re-
analyzing them as eventive. This complexity adds to the already difficult
task of representing actional passives, which in fact are still very rare in
child spontaneous production and are preceded by adjectival passives for
extended periods. The positive effects on production of passives given
by constructing the right contextual situation (Crain and Fodor, 1993)
are to be expected under the more general account discussed above: the
proper context makes it easier to activate the discourse related feature
that drives movement of the embedded VP to Spec voiceP. In absence of
the right context, activation is naturally expected to be more problem-
atic: in the absence of the relevant feature extraction cannot be allowed
for minimality reasons.
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5.8 Summary

In this chapter I have dealt with the underlying representation of pas-
sives. We started by recognizing that passives posed a problem for a
minimality account of agrammatic comprehension and are more gener-
ally problematic to handle given locality constraints on movement (see
Collins, 2005, among others). I have argued that, provided the correct
analysis of this structure, it is possible to generalize the minimality ap-
proach to passives and to provide a principled explanation of the absence
of minimality effects in normal representations of passive structures.
I followed Gehrke and Grillo (2007, 2008) who argue for a shift from an
argument structure/DP perspective on passive formation to an analysis
based on event structure. This shift accounts for several syntactic and
semantic properties of the passive construction, some of which remained
unexplained under previous proposals. The general idea is implemented
through movement of a consequent state subevent to a discourse-related
position at the edge of the VP. From this position the internal argument
can further move to the subject position, though this is not a necessary
feature of passivization, as clearly indicated by there-expletive passives.
The tight relation between the availability of a consequent state and
passivization was highlighted by examples showing that the possibility
to passivize a predicate depends on its event structure in a crucial way.
This dependence emerged in a particularly clear way in the analysis of
passivization in the DP domain. These results are important because
a criterion for the asymmetry between different predicates was missing
from the theory of passives. Evidence from word order in constructions
involving secondary resultative predicates, floating quantifiers, ditran-
sitives, and there-expletives strengthened the idea that more than the
internal argument moves in passives. In a more speculative vein, we
proposed that the position the lower VP shell moves to is independently
needed for active derivations. In general, the movement of (part of)
the atemporal and structurally complex event is necessary to single out
an element of the verbal domain (the consequent state subevent in the
case of passives), associated with the VP, and to enrich its semantics by
introducing temporality, thus making it available to the next phase, the
temporal (and eventually to the discourse) domain.
The assumption that the periphery of the VP (the low IP area of Bel-
letti 2004a, or the edge of the VP phase from a phase based perspective
Chomsky 2001, 2004 and related work) plays a crucial role in the deriva-
tion of passives solves both problems our initial problems in a natural
way. The discourse-related feature on the consequent state subevent
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(the lower VP) allows the system to distinguish it from the interven-
ing VP and avoid minimality effects in standard passives. Following
the ideas presented in Chapter 1, the representation of this feature is
impaired (slowed-down) in agrammatism: absence of this feature gen-
erates a minimality effect when the lower VP is moved above the c-
commanding VP in the VP shell. The analysis proposed allowed us to
make new predictions with respect to impoverished syntactic represen-
tation in agrammatic Broca’s aphasia and language acquisition: these
predictions were borne out, and unify the treatment of some of the most
typical deficitarian comprehension patterns in these populations.

In the next chapter I will present and discuss the results of a pre-
liminary single case study on comprehension and production of wh-
movement, conducted on an Italian agrammatic aphasics conducted by
Garraffa and Grillo (2008). The central aim of the study was to test
if the availability of certain very basic (syntactically encoded) seman-
tic distinctions, e.g. animacy, is of any help for an agrammatic aphasic
to build a chain between a left peripheral position and the first merge
position of an internal argument over an intervening subject.



CHAPTER 6

A study on wh-movement

1

6.1 Canonicity in Production

In the previous chapters we have discussed the consequences of feature
underspecification in the domain of comprehension of movement-derived
sentences. This domain constitutes the main focus of this work; never-
theless, it is important to explore the possibility that similar results
obtain in the production of movement as well. If our assumption that
agrammatic representation of morphosyntactic feature sets is impover-
ished in agrammatism, we should expect minimality effects to arise also
in the production of non-canonical sentences. In this chapter I present
and discuss the results of a single-case study on comprehension and pro-
duction of wh-movement in an Italian agrammatic patient. The study,
published as Garraffa and Grillo (2008), also investigated possible ef-
fects of animacy on extractability of the object, i.e. if a mismatch in
animacy between the external and the internal argument had any signif-
icant effect on production of object wh-questions. A facilitatory effect
of this sort has been observed in normal processing of relative clauses
(Mak et al., 2002, 2006). These facts cannot be tested in comprehension,
given that world knowledge would provide the clue needed comprehend
the sentence. In production, however, the patient is not asked to re-
cover the meaning of a sentence, but to construct a syntactic structure

1The experiment discussed here was has already been published as Garraffa and
Grillo (2008).
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that correctly encodes that meaning. If any asymmetry between subject
and object movement is found in production of semantically irreversible
sentences, it cannot be attributed to semantic factors.
The experiments allow a tentative extension of the present hypothesis,
originally formulated for comprehension, to cover production data. As
we will see the results support the idea that fine grained, grammatically
encoded distinctions between the feature sets of the two argument NPs
can contribute to an improvement in agrammatic comprehension by al-
lowing the system to distinguish the moved NP from the intervening
one in object wh-movement. These findings pose interesting questions
for the minimality approach, which are discussed in some detail below.

6.2 Methods

Participants

M.R. is a 42 year old, right handed, Italian woman. She has aphasia
caused by a focal lesion in the left hemisphere in frontal and parietal
areas caused by a stroke in the zone of the middle cerebral artery (MCA).
The unilateral damage was ascertained by CT-scan. After the lesion
event the patient showed global aphasia and right hemiparesis. Her
linguistic competence subsequently improved, until she reached a stage
of non-fluent elliptical speech. This study was conducted two years post-
onset by which time M.R.’s condition had stabilized.
M.R.’s language screening was carried out with the standard battery for
Italian speakers (B.A.D.A.) Miceli et al. (1994). The screening revealed:
difficulties with object and action naming (43.3% of objects are correct,
57.1% of actions), non fluent speech with omission of grammatical ele-
ments, an impairment in the comprehension of reversible sentences with
inversion of thematic roles (Active: 16/18 correct items; Passive: 5/17),
failure in grammaticality judgments of object relative clauses (3/3) and
of pronoun reference, low scores in working memory tasks measured at
word list level.
We collected a corpus of spontaneous production during the experimen-
tal sessions. As can be seen from the transcription below her speech pro-
duction is characterized by a non-fluent speech, impoverished functional
lexicon with several omissions and substitution of functional material.

(1) Recipe: the cream puffs
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. . . I
The

bignè.
cream-puffs.

Allora
Then

un
an

uovo
egg

un
a

un.
a.

Un?
A?

Burro.
Butter.

La
The

. . . acqua

. . . water
e
and

. . . Allora

. . .Then
la
the

la
the[sing,fem]

il
the

tegamino.
pan[sing, masc.].

e
and

mescola
mix

la
the

. . . piano

. . . softly
piano
softly

cos̀ı
like-that

fin
till

quando
when

fin
till

quando
when

una
a

pasta
dough

cos̀ı
thus

cos̀ı
thus

cos̀ı.
thus.

bella.
beautiful.

Poi
Then

poi
then

mi
me

mi
me

. . . la

. . . the
tortiere.
cake-tins.

Un
A

pezzettino
piece

a
to

un
a

bignè
cream-puff

un
a

bignè
cream-puff

un
a

bignè
cream-puff

al
in

forno.
oven.

Allora
Then

e
and

cresce
grows

cresce
grows

. . . il

. . . the
gas.
gas.

Il
The

gas
gas

no.
no.

Allora
Then

allora.
then.

forno
oven

forno.
oven.

Poi
Then

questa
this

qua
one

pronta.
ready.

Poi
Then

la
the

ricotta.
ricotta.

Io
I

zucchero
sugar

e
and

il
the

latte,
milk,

il
the

latte.
milk.

E
And

cuoce,
bake,

no.
no.

E
And

poi
then

piano
softly

piano
softly

. . . avvolgi

. . . roll
avvolgi
roll

avvolgi
roll

e
and

e
and

mescola
mix

mescola
mix

mescola
mix

fin
till

quando
when

tutto.
all.

Reading and writing abilities were also highly damaged, but they were
not dealt with in this study.

6.2.1 Materials

Comprehension of relatives and clefts

An initial investigation involved the well attested pattern of canonicity
effects in comprehension. This is generally tested with a double choice
sentence-picture matching task. Using an auditory picture selection task
with all pictures presented portraying humans as a homogeneous in-
terpretative factor we investigated M.R.’s ability to interpret canonical
and non-canonical relative clauses and cleft sentences. The test sen-
tences used are all semantically reversible; and filler items consist of
non-reversible sentences; two pictures were presented for each sentence,
one with the target interpretation and one portraying the reversal the-
matic assignment. Test items were as follows:

i. 20 subject relatives, The boy who kissed the girl is happy ;

ii. 20 object relatives, The boy who the girl kissed is happy ;
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iii. 20 subject clefts, It is the boy who kissed the girl ;

iv. 20 object clefts, It is the boy who the girl kissed..

Production

We investigated M.R.’s competence in producing interrogative sentences.
Experimental material consisted of 48 target sentences, divided between
the following categories:

→ 48 items:

i. 24 argumental who questions: 12 subject, 12 object;

ii. 24 argumental what questions: 12 subject, 12 object.

Standard Italian displays a flexible word order in several constructions
and a sentence like chi ha visto Maria? (lit. who has seen Maria?) is
potentially ambiguous between a subject or an object question reading.
To avoid this ambiguity the experiment was designed to force the overt
presence of the second person object clitic ti (chi ti ha baciato?, lit.
who you has kissed? who kissed you) involving the patient directly in
an interview situation with the investigator. This was necessary to give
the experimenter the certainty that the patient had activated the correct
representation-interpretation. The clitic in fact is an important cue in
disambiguating a subject from an object interpretation.
The items were balanced for animacy. In Italian, as in English, animacy
is grammaticalized in the interrogative elements. The difference between
the two wh-elements who and what is the presence or absence of the
feature animacy (in relation to their quantification on an argumental
element). Basically, who is a grammatically marked with a [+animate]
feature and what [−animate]. We tested subject wh-questions with
animate subjects as in (2-a) and with inanimate subjects, as in (2-b).
The same animacy alternation was tested with object questions as (3-a)
and (3-b).

(2) a. Chi
Who

ti
youcl

ha
has

accompagnata
accompanied

al
to-the

cinema?
cinema?

Who has accompanied you to the cinema?
b. Cosa

What
ti
youcl

ha
has

impedito
prevented

di
to

uscire
go-out

ieri
yesterday

sera?
evening?

What prevented you from going out yesterday evening
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(3) a. Chi
Who

hai
have-you

invitato
invited

per
for

il
the

tuo
your

compleanno?
birthday

Who did you invite for your birthday?
b. Cosa

What
hai
have-you

eliminato
removed

dal
from-the

tuo
your

armadio?
closet?

What did you remove from your closet?

Yes/No questions were used as fillers. The items were organized in 8
different lists of 12 items each. Different sentence types were alternated.
Every list contained all types of items in a randomized order.

6.2.2 Procedures

Comprehension

M.R. took part in an auditory picture selection task. All pictures pre-
sented portrayed humans. The task was easily understood and the ex-
perimental session was not problematic. Each experimental session was
carried on in a quiet room and the patient could interrupt and ask for
item to be repeated.

Production

To investigate M.R.’s production abilities we opted for an elicited pro-
duction technique in consideration of her difficulties in spontaneous pro-
duction. The participant had to produce a target sentence after the
presentation of the specific context. To test her ability to manage wh-
dependencies we used a context originally elaborated in L1 acquisition
studies (Thornton, 1995). This context requires the use of a particular
syntactic structure called sluicing (see Ross 1969). Sluicing involves a
deletion process at the level of phonological form, resulting in a type of
ellipsis as in (4):

(4) Maria visited somebody but she didn’t say who <she visited>

In the experiment elaborated for children (Thornton, ibid.) the investi-
gator tells the child a story; this is the context for elicitation. At the end
of the story the investigator invites the child to ask a puppet a missing
detail of the story:

(5) a. Investigator: ‘In that story, there was something the space-
man didn’t like. Ask the snail what’
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b. Target: What didn’t the spaceman like?

In the task created for the patient we used sluicing contexts, similar to
those used by Thornton in the acquisition domain. Contexts and target
answers are presented in (6):

(6) what-object
Investigator: Ho mangiato qualcosa di speciale. Tu vuoi sapere

cosa. Quindi mi chiedi. . .
I ate something special. You want to know what. So you
ask me. . .

Target: Cosa hai mangiato?
What did you eat?

(7) who-object
Investigator: Ho incontrato qualcuno dopo il cinema. Tu vuoi

sapere chi. Quindi mi chiedi. . .
I met someone after the cinema. You want to know who.
So you ask me. . .

Target: Chi hai incontrato?
Who did you meet?

(8) what-subject
Investigator: Qualcosa mi ha sporcata. Tu vuoi sapere cosa.

Quindi mi chiedi. . .
Something soiled me (my clothes). You want to know what.
So you ask me. . .

Target: Che cosa ti ha sporcata?
What has soiled you?

(9) who-subject
Investigator: Qualcuno mi ha salutato per la strada. Tu vuoi

sapere chi. Quindi mi chiedi
Someone greeted me in the street. You want to know who.
So you ask me. . .

Target: Chi ti ha salutato per la strada?
Who has greeted you in the street?

The subject had to create the interrogative sentence substituting the
indefinite in the first sentence with the relevant wh- element and moving
the latter to the interrogative position in the CP layer.2 The same tests

2See Garraffa (2004) for a detailed comparison of this experimental context with
other elicitation techniques.
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were carried out with one control subject, paired with the participant
in age, education and mother tongue (standard Italian). The control
subject did not show any deviation from the target items.
The investigator read the contexts. Every session was preceded by a
training session. The procedure was the same for all item types.

6.2.3 Results

Comprehension of relatives and clefts

In the battery of relatives and cleft sentences, M.R. shows a selective
deficit in comprehension of reversible sentences with inversion of the-
matic roles. Results are summarized in table 6.1.

Sentence type Correct %
Subject Relatives 17/20 85
Object Relatives 8/20 40
Subject Clefts 18/20 90
Object Clefts 8/20 40
total 51/80 63.7

Table 6.1: M.R.’s scores on comprehension of relatives and clefted sen-
tences

Object relatives and clefts are at chance level, while subject relatives
and subject clefts are significantly above chance.

Production

A series of clear asymmetries are registered in M.R.’s performance re-
lated to the nature of the grammatical arguments. Table 6.2 summarize
the main results.

Sentence type Correct %
who-subject 9/12 75
who-object 0/12 0
what-subject 10/12 83.3
what-object 9/12 75
total 28/48 58.3

Table 6.2: M.R.’s performance in wh-question production

The participant showed close to normal performance with subject wh-



148 6.3. DISCUSSION

element (75/83% correct). The performance degrades reaching 0% cor-
rect production with who-object questions. M.R.’s performance varies
considerably between who-object questions (0% correct) and the same
construction with what (75% correct). Performance levels with object
who and object what questions differ significantly (χ2(1) = 11.3778, p <
0.05).

(10) error typology

i.who subject: 2 clitic omission: Chi (ti) ha accompagnato
a casa? (Who youclit has taken to home?), Chi (ti) ha
salutato? (Who youclit has greeted?);
1 fragment: Chi ? (Who is?).

ii.who object With who-object questions the patient has a
score of 0/12 target responses (χ2(1) = 10.08, p < 0.05).
The main error type is agreement substitution (with or
without clitic insertions) that generates a grammatical sub-
ject question. This is an index of a clear preference for who-
subject interpretation.

iii.what subject: 1 clitic omission: Cosa ha macchiato?
instead of Cosa ti ha macchiato?;
1 fragment: Cosa? (What?).

iv.what object:1 agreement substitution: Che cosa ha3rd sing
macchiato? Instead of Che cosa hai2nd sing macchiato?;
1 fragment:Che cosa ? (what (thing)?) instead of che cosa
studi? (what do you study?);
1 substitution with a Yes/No question: hai mangiato? (have
you eaten) instead of Che cosa hai mangiato? (what have
you eaten?).

6.3 Discussion

In this section the data described above are discussed. Section 6.3 dis-
cusses the data from the comprehension task on relative clauses, clefts
and relatives with number mismatch between the subject and the ob-
ject DPs. Section 6.3 extends to agrammatic production the minimality
approach originally formulated for comprehension, the most natural ex-
pectation being that, if similar principles and limitations are active in
both modalities, then effects observed in comprehension should also be
observable in production.
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Comprehension of relatives and clefts

In the case of standard reversible relative clauses, M.R. performs well
above chance (85%) on subject relatives and at chance (40%) on ob-
ject relatives. The same asymmetry is found in clefts: (90%) correct
responses for subject and (40%) for object clefts. These results further
support the hypothesis discussed in chapter 3.

Production

M.R.’s performance on question production is clearly far from standard.
Previous studies on agrammatic wh-question production generally ac-
knowledge that this is impaired in agrammatism. Different aspects of
question production have been studied extensively, like the distinction
between argument and adjunct questions (Thompson and Shapiro, 1994;
Thompson et al., 1996) and that between wh-questions and yes/no ques-
tion (see Friedmann 2002 on Hebrew and English and Ruigendijk et al.
2004 on Dutch, see also Neuhaus and Penke 2003 on German and Meulen
Ineke van der 2004 on French).
In this study we focused on a different factor and its possible effects
on agrammatic wh-question production. Given the hypothesis under
scrutiny we decided to test production of wh-movement involving ani-
mated and inanimated NPs, to check if a mismatch in animacy between
the moved object and the intervening subject could help the patient in
building the relative chain and overcome the minimality effect observed
in comprehension.
The correct representation of an interrogative sentence requires acti-
vation of the relevant wh-feature in both the element to be moved
(goal) and in its dedicated position in the left periphery (probe). In
the present model, the attested existence of a split between lower (more
accessible) projections in the tree and these left peripheral (less acces-
sible/inaccessible) positions in the syntactic representation of agram-
matic speakers (Hagiwara, 1995; Friedmann, 1998, 2002; Friedmann and
Grodzinsky, 1997) is associated with non-standard activation and the
representation of operator features. In this sense, the expectation that
effects similar to those found in comprehension will also show up in
production is a natural one, even taking into account the distinctions
between the two modalities.
The results presented here offer preliminary support to this claim: a
substantial asymmetry arises between subject and object wh-question
production: the latter being more compromised than the former. Again,
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only when chain construction requires the crossing of an NP, thus a po-
tential intervener, does the patient’s performance decrease significantly.
In subject who questions, as the one in (11) (who kissed you) a problem
with the representation of the operator feature should not lead to a
production problem: even if an impoverishment of this sort changes
the class to which the moved element belongs, the absence of potential
intervener (NP) between it and its extraction position cannot give rise
to any minimality effects.

(11) Chi <chi> ti ha baciato?

The situation clearly changes when the patient is asked to produce an
object question ((12) who did you kiss). In this case a slowed-down
activation, or a faster than normal decay, of the operator feature changes
the class of the set of features associated with the syntactic element to
be moved (from Operator to Argumental), making the intervention of
the subject NP critical for minimality.
Crucially for our discussion, the possibility of a breakdown is revealed
dramatically in the asymmetry between subject and object questions:
with 0% correct production of who-object questions.

(12) Chi[+animate] pro[+animate] hai baciato <chi>?
×

As shown in (10)[ii.], when asked to produce an object who question,
the participant most frequent error was an agreement substitution that
generates a grammatical subject question instead. ‘Collapse for subject
interpretation’ in who-object question is a strategy to avoid the con-
struction of a long chain in favor of a less costly structure. In processing
terms, this is a kind of reanalysis which takes place when the system
is not able to see the crucial distinction between the elements or as a
way to solve potential ambiguities (see De Vincenzi 1991 for a similar
preference in the processing of wh-questions in adults).3

Interestingly, the pattern with what questions shows that where access
to higher order (scope discourse related) grammatical features is com-
promised, lower level grammatical distinctions could play a crucial role
in helping the patient building up the correct representation. While at
first sight the above chance performance (75%)with what object question

3See Garraffa 2007 for extensive discussion of this point and for a more specific
approach to grammatical processing in aphasia.
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production seems to contradict the present account, it should be noted
that there is a fundamental difference between who and what questions.
We propose that the availability of a mismatch in the grammaticalized
[±animate] feature can provide the system with the distinction needed
to avoid a minimality effect arising between the moved object and the
intervening subject in the case of what questions. In the case of what-
object questions, in fact, the moved object [-animate] differs in animacy
from the intervening subject [+animate]. This mismatch could very
well be irrelevant in unimpaired grammar where normal activation of
the wh-feature allows the system to disregard these lower level distinc-
tions (though it could help to reduce the processing load): the same
distinction, however, seems to be crucial in helping an impaired system
to construct the correct syntactic representation.

(13) Che cosa[-animate] pro[+animate] hai mangiato <che cosa>?

(13) (‘what have you eaten’) shows that a mismatch in animacy between
the moved object and the intervening subject seems to be responsible
for significant increase in correct responses. For the present analysis it
is important to underline that M.R. does not show a deficit in check-
ing agreement in what question, (1/12 substitution in contrast to 9/12
substitution errors in who-object questions). This is important as it
strengthens the idea that subject position does not count as an inter-
vener in what questions. Notice, however, that performance with what-
object, although significantly better than performance with who-object,
is not perfect (only 75% correct). There is still a residual distinction
between subject and object movement also in this domain, with subject
movement better than object as usual.
Interestingly a very similar result has been obtained by Mak et al. (2002,
2006) with a series of studies on the normal processing of relative clauses
with mismatch in animacy between the moving object and the interven-
ing subject.4 Mak and colleagues show that though a preference for
subject relative clauses is generally found cross-linguistically, this pref-
erence disappears in the case of a mismatch in animacy as the one an-
alyzed here is present. Crucially in relative clauses with an inanimate
antecedent and an inanimate relative-clause-internal noun phrase, the
usual preference for subject relative clauses is found.
These results can be interpreted as an indication of the way in which
a grammatical principle can be adapted to an exceptional situation.

4Thanks to Esther Ruigendijk and Iris Mulders for raising this issue.
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Notice that (unlike in the domain of comprehension) in the production
of semantically non-reversible sentences better performance with what
questions cannot be attributed to syntactically-independent factors such
as world knowledge. The crucial difference between the two modalities
is that in elicited production the patient knows the correct thematic
assignment beforehand, and more importantly this knowledge extends
to both who and what conditions. Therefore, better performance with
what questions cannot be derived without making reference to their
syntactic structure.
The observation that wh-movement of an [-animate] object is less com-
plex than the same movement of a [+animate] constituent is often taken
to be reducible to the fact that a [-animate] marked DP is more likely to
be an internal argument rather than an external one. I will assume that
this might well be part of the solution, but only in the sense that the
animacy mismatch makes it easier to construct the proper contextual
representation and activate the corresponding discourse feature on the
internal argument.

Effects of animacy on acquisition of wh-movement Philip et al.
(2001, p. 588) discussed a pattern of comprehension in child language
first observed by O’Grady (1997) and illustrated in (14), (15). The
former illustrates ‘local’ wh-movement of an inanimate object over an
animate subject, while (15) involves much the same movement but from
an indirect argument position which crucially crosses an intervening DP
matching the moved one in the feature [-animate].

(14) [what] did the little boy [vp hit <what> with a stone today]

(15) [what] did the little boy [vp hit a stone with <what>]

Philip et al. (2001) report that while children do not display any prob-
lems with (14), they make significantly more errors in comprehending
(15). I will take this evidence to support a minimality analysis of these
facts. Only in (15), in fact, does a DP matching in animacy the moving
argument intervene between this element and its trace. Of course addi-
tional work is required to show that this is indeed the right interpretation
of the facts, and the present data are not conclusive as to what factors
determine the complexity effects and contribute the most in generating
comprehension difficulties. To obtain a complete picture of the relevant
facts, the production of sentences with inanimate external arguments,
such as (16), should be tested.
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(16) a. the machine worried the boy
b. [what] [ <what> worried the boy]?

c. [who] did the machine worry <who>?

Many of the result presented here replicate cross-linguistic, well attested
patterns, others should be treated with the usual caution accorded to
a single case study. The data discussed, and the analysis presented in
this chapter are incomplete and tentative in many respects. Many issues
were left open for further investigation that require longer and careful
reflection and testing with statistically more significant numbers. The
data, however, are in line with the assumptions of the present work.
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CHAPTER 7

Conclusions

In this thesis I formulated a novel, unitarian, approach to comprehen-
sion and production deficits in agrammatic aphasia. The basic ingredi-
ent of the approach is the assumption that the representation of scope-
discourse related features is impaired in agrammatism. The combination
of this impairment with locality constraints on syntactic representations
predicts that a number of, otherwise grammatical, syntactic representa-
tions can be regarded as instances of minimality violations. In this way,
one of the typical comprehension difficulties in agrammatic aphasia (the
canonicity effects) can be assimilated to the more general theory of is-
lands. The assumption that the representation of discourse-related fea-
tures is compromised in agrammatism was independently motivated by
the analysis of production data, which shows that agrammatic aphasics
have trouble with the representation of syntactic projections encoding
the syntax-discourse interface, i.e. Left Periphery of the clause, the DP
and the VP phase (see e.g. Friedmann and Grodzinsky, 1997; Avrutin,
2006, among others). The parallel function of these different domains
can be easily captured by a featural based account.
In Chapter 4 I have showed that the minimality approach can be gen-
eralized to explain a number of comprehension asymmetries observed in
the literature. The application of the approach was shown to be straight-
forward in the case of movement to the Left Periphery of the clause. i.e.
wh-, Topic, Focus. Moreover a number of other typical comprehension
patterns (with e.g. unaccusatives, verb movement, Control) received a
natural explanation under this approach. The approach also stimulated
an in depth investigation of the underlying syntactic and semantic prop-
erties of passives. Comprehension difficulties with this structure initially
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seemed to resist a minimality explanation. Nevertheless, in Chapter 5 I
showed that, once the analysis of passives in Gehrke and Grillo (2007,
2008) is assumed, the minimality approach can be naturally extended to
explain not only the deficit with passives but also the previously unex-
pected absence of minimality effects in standard passives. The approach
takes passivization to be an operation on the event structure of the
predicate and not on the argument structure as traditionally thought.
Gehrke and Grillo’s analysis of passives as movement of the consequent
state subevent is supported not only by the semantics of passives but also
by the fact that it provides a natural account of many of their syntactic
properties some of which are left unaccounted for in previous approaches.
Importantly it gives a principled explanation, based on the availability
of a consequent state reading, of why some predicates do not form good
passives. This is a very welcome result that more traditional analyses
of passive as an operation on argument structure do not have much to
say about, like e.g. the causal relation between event structure and the
ability for a predicate to passivize . The discussion of evidence from
word order in constructions involving secondary resultative predicates,
floating quantifiers, ditransitives, and there-expletives strengthened this
assumption. Data from language acquisition was also shown to support
the event structure based analysis of passives. Borer and Wexler (1987);
Fox and Grodzinsky (1998) (among others) discussed an asymmetry in
acquisition of actional and non-actional predicates. The event struc-
ture analysis of passives provided a straightforward explanation of the
asymmetry, and allowed for subtle predictions to be made on children’s
behavior with different kind of predicates. Finally, in Chapter 6 a pre-
liminary attempt to extend the minimality account to canonicity effects
in production was made. The experiment discussed in this chapter, a
single case study on an Italian agrammatic speaker originally presented
in Garraffa and Grillo (2008), tested comprehension of relative clauses
and production of different kinds of wh-questions. One of the aims of
this work was to investigate the possible effects on wh-movement of a
mismatch in animacy between the object and the subject.
Given the assumption that a common underlying deficit with discourse-
linked features is at the base of both comprehension and production
problems in agrammatism, a very natural question to ask is whether
there is any evidence of canonicity effects in production as well. Prelim-
inary evidence points toward a positive answer to this question, given
agrammatic difficulties not only to comprehend but also to produce e.g.
passives, object relatives etc. Our results also point in the same di-
rection, providing preliminary support for the extension of the present
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account to the production of wh-movement. The results also showed
that a mismatch in animacy between the moving object and the in-
tervening subject in wh-questions have a positive effect on production:
the patient was able to correctly produce an object wh-question when
there was a mismatch in animacy between the moved object and the
intervening subject than when both elements carry the same specifica-
tion. It seems that when the representation of higher order features is
impaired, lower level distinctions like animacy mismatch might play a
crucial role in avoiding minimality effects. One possible reason might
be that construction of the relevant contextual representation (and cru-
cially its association with the relevant syntactic representation) is easier
with predicates that are not ambiguous in the assignment of thematic
roles to their predicates.
One positive feature of the minimality approach and of the event struc-
ture based account of passives defended here, is that they make interest-
ing new predictions on both comprehension and production of a number
of subtle syntactic and semantic properties of movement-derived sen-
tences that under previous accounts were interpreted as idiosyncratic
properties of lexical items or risked being unnoticed altogether.
A number of experiments can be thought of to further test the hypoth-
esis developed here and to enhance the scope of the approach. A list of
some of them follows.

• Future experimental work is needed to test the effects of subtle
distinctions between event structural properties of different pred-
icates on comprehension and production of passives.

• On the basis of the assumption that the syntax-discourse interface
is compromised it would be important to test for possible effects
of contextual cues on comprehension of non-canonical sentences.

• Production of object wh-questions with -animate subject and +an-
imate object should be investigated as a follow up on the study,
discussed in Chapter 6, that investigated the effects of animacy
mismatch in production of wh-movement.

• Similarly, possible effects of a mismatch in agreement features
between the subject and the object on production of object wh-
movement should be tested.

Many important issues raised by the present approach deserve more
careful inspection in future work. Its relation with a theory of syntac-
tic complexity is one of them. The issue of anatomy and the specific
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role of Broca’s is another. Recent work on this issue supports the idea
that this area is dedicated to the computation of non-local dependencies
(see Friederici, 2006; Santi, 2008, among others). The findings in Santi
(2008) also show a distinction in Broca’s area between linear distance
(linear intervention) and structural intervention. Further work is needed
to explore the connections between these findings and the present the-
sis more in detail. It is fair to say that any indication of a specific
involvement of Broca’s area in distinguishing the qualitative difference
of linear and structural intervention supports a minimality approach to
agrammatic problems with comprehension. In this sense, the minimal-
ity approach captures the same intuition of some of its predecessors (the
TDH, or the Double Depedency Hypothesis): there is a specific impair-
ment with movement derived sentences in agrammatic aphasia. In the
present view, this impairment finds a more natural integration with the
widely recognized limitation with the left peripheral material.
This work started with a quote from Ernst Mach’s (1905/1976) pa-
per knowledge and error that advised that “knowledge and error flow
from the same mental sources, only success can tell the one from the
other”. This prescient observation foresaw the research to come and
was confirmed by the huge amount of work conducted on the topic in
the course of the last fifty years (for an overview on linguistic errors
see e.g. Dell 1995, for a discussion on errors in other cognitive domains
see e.g. Reason 1990). Linguistic errors, it is now widely accepted,
are highly constrained by the grammar. In fact, after proceeding to a
careful analysis we generally realize that they are grammatical in the
sense that they obey grammatical rules, i.e. they are generated by the
same mechanisms that generates grammatical structures. This relation
between deviant and grammatical behavior has given a prominent place
to the study of linguistic errors in the study of grammar. In her clas-
sical paper on errors, with the eloquent title The non-anomalous na-
ture of anomalous utterances, Victoria Fromkin states the issue in these
terms: “it is not true that ‘anything goes’, or that speech performance
obeys no rules, or that the errors are totally random and unexplain-
able. While we may not be able to explain as yet the exact mecha-
nisms involved in speech errors, the errors made are not only highly
constrained, but provide information about speech performance which
non-deviant speech obscures” (Fromkin, 1971, p.48). In general, one
of the major achievements of modern linguistic theory lies in showing
that, under close scrutiny, the speech errors of very different populations,
and errors related to different, though connected, modules underlying
language representation (i.e. phonology, syntax, semantics), reveal un-
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derlying grammatical structure. ‘Errors’, when observed through the
lens of sophisticated linguistic theory, appear as instantiations of impov-
erished/simpler/underspecified (though highly related to the intended
target) grammatical options.
The ambition of the generalized minimality approach to agrammatic
aphasics’ problems with non-canonical word order presented here is in-
tended to be part of this tradition. The structure of the argument
and the analysis of the data presented here, in fact, leads to very sim-
ilar conclusions: agrammatic errors with these structures are shown to
be grammatical in the relevant sense in that they are derivable by the
correct application of grammatical restrictions on impoverished feature
structures.
The approach to movement-related errors developed here ultimately re-
duced to a simple assumption: underspecification of the morphosyntac-
tic feature array associated with a moved element Y can, and as the
data from agrammatism shows, does blur the differences between this
element and any otherwise innocuous intervener Z which already shares
some basic properties with Y (e.g. they are both NP), turning a gram-
matical configuration into a minimality violation. This reasoning is far
from new: the logic underlying the present proposal is merely an inver-
sion of the logic underlying much recent work on locality in grammatical
constructions. Thus, as Starke (2001) notes, a common strategy of much
recent work on asymmetries in extractability from weak islands (tradi-
tionally dubbed arguments/adjuncts asymmetry) has been to capture
the apparent exceptions in terms of some additional property associated
with the moving element in those cases in which extraction from Weak
Islands is allowed. Starke (2001) provides quite convincing arguments
that the additional operative property is specificity and constructs his
unified approach to weak and strong islands (reducing both to Rela-
tivized Minimality) starting from this observation.
The novelty here lies in applying this logic to capture impairment, asking
what happens if, instead of adding, we subtract features. This step ul-
timately unifies the theory of agrammatic comprehension of movement-
derived sentences with the more general theory of islands. Rephrasing
Starke, we could say that “theoretically, the important point is that
this unification does not necessitate any enrichment of the model: all is
derived with the standard locality principle. The sole enhancement is
outside of the syntactic engine itself, in the data structure on which the
engine operates: the syntactic feature-tree loses one leaf”.1

1The original sentence reads:“the feature tree gains one leaf”(Starke, 2001, p.28).
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Generative Perspective. Blackwell Publishers.

Hagiwara, Hiroko. 1993. The breakdown of Japanese passives and the
I-role assignment principle in Broca’s aphasics. Brain and Language
45:318–339.

Hagiwara, Hiroko. 1995. The breakdown of functional categories and
the economy of derivation. Brain and Language 50:92–116.

Hahne, Anja, and Angela Friederici. 1998. ERP-evidence for au-
tonomous first-pass parsing processes in auditory language compre-
hension. Journal of Cognitive Neuroscience Suppl., 125.

Harley, Heidi, and Elizabeth Ritter. 2002a. Person and number in pro-
nouns: A feature geometric analysis. Language 78:482–526.

Harley, Heidi, and Elizabeth Ritter. 2002b. Structuring the bundle: A
universal morphosyntactic feature geometry. In Pronouns: Features
and representation, ed. Simon Horst and Heike Weise, 23–39. Ams-
terdam: John Benjamins.

Heim, Irene. 1982. The semantics of definite and indefinite noun phrases.
Doctoral Dissertation, University of Massachusetts at Amherst.

Hickok, Gregory. 1992. Agrammatic comprehension and the Trace Dele-
tion Hypothesis. Number 45 in Occasional Papers. Cambridge, MA:
MIT Centre for Cognitive Science.

Hickok, Gregory, and Sergey Avrutin. 1995. Representation, referential-
ity, and processing in agrammatic comprehension: two case studies.
Brain and Language 50:10–26.

Hickok, Gregory, and Sergey Avrutin. 1996. Comprehension of wh-
questions in two Broca’s aphasics. Brain and Language 52:314–327.

Hickok, Gregory, Edgar Zurif, and Enriqueta Canseco-Gonzalez. 1993.
Structural description of agrammatic comprehension. Brain and Lan-
guage 45:371–395.

Higginbotham, James. 2000. Accomplishments. Ms USC and University
of Oxford.



BIBLIOGRAPHY 175

Hofstede, Ben T.M., and Herman H.J. Kolk. 1994. The effect of task
variation on the production of grammatical morphology in Broca’s
aphasia: a multiple case study. Brain and Language 46:278–328.

Horgan, Dianne D. 1978. The development of full passives. Journal of
Child Language 5:65–80.

Hornstein, Norbert. 1999. Movement and Control. Linguistic Inquiry
30:69–96.

Hornstein, Norbert. 2001. Move! A minimalist theory of construals.
Oxford: Blackwell.

Huang, Cheng-Teh James. 1982. Logical relations in chinese and the
theory of grammar. Doctoral Dissertation, MIT, Cambridge, MA.

Hulsey, Sarah, and Uli Sauerland. 2006. Sorting out relative clauses.
Natural Language Semantics 14:111–137.

Jackendoff, Ray. 1972. Semantic interpretation in generative grammar .
Cambridge, MA: MIT Press.

Jackendoff, Ray, and Peter W. Culicover. 2001. Control is not movement.
Linguistic Inquiry 32:493–512.

Jaeggli, Osvaldo. 1982. Topics in Romance syntax . Dordrecht: Foris.

Jaeggli, Osvaldo. 1986a. Three issues in the theory of clitics: Case,
doubled NPs, and extraction. In The syntax of pronominal clitics, ed.
Hagit Borer, number 19 in Syntax and Semantics, 15–42. Academic
Press.

Jaeggli, Osvaldo A. 1986b. Passive. Linguistic Inquiry 17:587–622.

Jakobson, Roman. 1941/1968. Child language, aphasia, and phonological
universals. The Hague: Mouton. Translated from German by A.R.
Keller.

Kamp, Hans, and Uwe Reyle. 1993. From discourse to logic: Introduc-
tion to modeltheoretic semantics of natural language, formal logic and
discourse representation theory . Number 42 in Studies in Linguistics
and Philosophy. Dordrecht: Kluwer.

Kayne, Richard S. 1985. Principles of particle constructions. In Gram-
matical representation, ed. Jacqueline Guéron, Hans-Georg Obenauer,
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Samenvatting in het Nederlands

Deze dissertatie richt zich op de stoornissen bij de interpretatie van zin-
nen met syntactische verplaatsing die optreden bij patinten met Broca’s
afasie. Er wordt een nieuwe verklaring van deze stoornissen voorgesteld
op basis van de theorie van syntactische localiteit ontwikkeld in het
kader van Relativized Minimality. Sinds Caramazza and Zurif (1976)
wordt erkend dat agrammatische afasie-patiënten specifieke problemen
hebben met begrip van semantisch omkeerbare zinnen, waarin de ba-
sis volgorde van de argumenten omgekeerd is, bijvoorbeeld object re-
latiefzinnen, object cleft constructies, object topicalisatie en scrambling,
en NP-verplaatsing in passief-constructies, maar niet met zinnen waarin
dezelfde operaties toegepast zijn op het externe argument, bijvoorbeeld
subject relatiefzinnen, subject cleft constructies, NP-verplaatsing in ac-
tieve zinnen, (zie Grodzinsky, 2000, onder vele anderen). Ik stel voor de
selectiviteit van het effect te verantwoorden, door het verschijnsel terug
te brengen tot een speciaal geval van Relativized Minimality (in de zin
van Rizzi 1990, 2004a; Starke 2001). Relativized Minimality (RM) is een
algemeen economieprincipe over syntactische representaties. Het houdt
dat een element alleen syntactisch afhankelijk kan zijn van een ander el-
ement als zich op het pad tussen die twee elementen geen ander element
bevindt dat ononderscheidbaar is in morfosyntactische kenmerken.
Meer specifiek stel ik voor dat een vermindering van het (syntactis-
che) verwerkingsvermogen de representatie kan verstoren van een hele
reeks van morfosyntactische eigenschappen die normaal bij lexicale ele-
menten behoren. Deze verstoring leidt tot minimaliteitseffecten in pre-
cies definieerbare syntactische configuraties.

(1) onderspecificatie van eigenschappen
Agrammatische afasie-patiënten zijn niet in staat de volledige
range van morfosyntactische eigenschappen te representeren die
horen bij syntactische categorieën.
De onderspecificatie die hieruit volgt heeft in het bijzonder be-
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trekking op scope-discourse eigenschappen.

Een geschematiseerde representatie van een object-cleft constructie (it is
the boy who the girl kissed ‘het is die jongen, die het meisje zoent) bij
normale volwassen sprekers in (2) illustreert het idee. De vorming van
de relevante ketens tussen de verplaatste DPs en hun sporen wordt in
Relativized Minimality mogelijk gemaakt door middel van een verschil
in de kenmerken van de subject DP ten opzichte van die van de object
DP.

(2) (N,θ2,φs,acc,wh)ClassQ (D,N,θ1,φs,nom)ClassA (N,θ2,φs,acc,wh)ClassQ

It is the boyi [whoi [the girl]j [ <the girl>j kissed < who >i]]

De aanwezigheid van het wh- feature definieert het object <who> als een
lid van een andere klasse dan die waartoe het subject<the girl> behoort.
De eerste behoort tot de Operator klasse terwijl de laatste behoort tot de
Argument klasse. In (3) wordt de voorgestelde representatie van dezelfde
structuur door een agrammatische afasie-patiënt geschematizeerd.

(3) (N,θ?,φs,. . . )ClassA (D,N,θ?,φs,. . . )ClassA (D,N,θ2,φs,. . . )ClassA
It is the boyi [whoi [the girl]j [< . . .>? kissed <

×
. . .>?]]

De beperking van het verwerkingsvermogen leidt tot een reductie van
het aantal representeerbare kenmerken. Deze verarming van de repre-
sentatie, meer specifiek de afwezigheid van het wh-kenmerk, leidt ertoe
dat RM de vorming van een keten blokkeert: als gevolg daarvan is het
onmogelijk de correcte thematische rol aan elk argument toe te kennen.
Dit resulteert in slecht begrip. Deze analyse voorspelt dat een ander pa-
troon zal ontstaan bij subject relatiefzinnen, die correct gëınterpreteerd
worden door agrammatische patiënten. In deze structuren intervenieert
er geen andere DP tussen de verplaatste constituent en zijn spoor. Daar-
door worden er geen RM effecten verwacht.
De veronderstelling dat discourse-gerelateerde kenmerken ondergespeci-
ficeerd zijn in agrammaticaliteit wordt onafhankelijk ondersteund door
crosslingüıstisch bewijs voor productie patronen. Veel recente literatuur
over het onderwerp wijst uit dat agrammatische afasie-patiënten selec-
tieve problemen hebben met het projecteren van die categorieën die de
interface tussen syntaxis en discourse coderen (zie bijv. Friedmann and
Grodzinsky, 1997; Avrutin, 1999, 2006). Bovendien hebben verscheidene
studies laten zien dat agrammatische patiënten ook selectieve problemen
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hebben met het toewijzen van referentie aan pronomina (Grodzinsky and
Reinhart, 1993; Grodzinsky et al., 1993; Vasić, 2006; Vasić et al., 2006;
Ruigendijk et al., 2006). Deze werken hebben laten zien dat agrammatici
specifieke problemen hebben met de representatie van afhankelijkheden
op discourse niveau. Een belangrijk voordeel van de hier voorgestelde
benadering is aldus dat het ons een gemeenschappelijke verklaring biedt
van zowel begrips- als productie-stoornissen. Dat wil zeggen, canon-
iciteits effecten worden verklaard als het gevolg van een meer algemene
stoornis in de representatie van materiaal geassocieerd aan de discourse-
syntaxis interface.
Meer in het algemeen beweer ik dat op het gebied van productie de hier
gebruikte - op kenmerken gebaseerde - benadering de voorkeur verdient
boven andere benaderingen, die het probleem direct op het niveau van
de zinsstructuur aanpakken. Op zinsstructuur gebaseerde benaderin-
gen, zoals de Tree Pruning Hypothesis van Friedmann and Grodzinsky
(1997), waarin de hogere posities van de syntactische boom, bijvoorbeeld
de CP en zijn onmiddellijke omgeving, ’gesnoeid’ worden uit de syntac-
tische representatie, leveren problemen op met de lagere projecties in de
representatie, zoals de DP (en, zoals beargumenteerd wordt in de dis-
cussie over passieven in Hoofdstuk 5, met voiceP). Deze feiten kunnen in
mijn kenmerk-gebaseerde benadering echter makkelijk gëıntegreerd wor-
den. Beginnend aan het eind van de tachtiger jaren (zie Szabolcsi, 1987;
Abney, 1987, onder anderen) heeft een aantal studies de interne struc-
tuur van de NP onderzocht. Wat belangrijk is, is dat deze studies een
niet triviaal parallellisme tussen NPs en zinnen aangetoond hebben: een
zeer gelijkaardige verbinding van functionele projecties kenmerkt de in-
terne structuur van de zelfstandig naamwoordzin (zie Longobardi, 1994;
Cinque, 1994; Bennis et al., 1998, onder vele anderen).
Net als in het zinsdomein (Rizzi, 1997), is het mogelijk binnen de DP drie
lagen van (3) in de syntactische structuur te identificeren. Het domein,
waarin de nominale predikaat-argument relaties worden geconcretiseerd,
omvat een reeks functionele projecties, waarvan elk een bepaalde gram-
maticale eigenschap codeert, zoals “getal” of “referentialiteit”. Cruciaal
voor onze discussie is dat de linker periferie van de DP vergeleken kan
worden met de periferie van de zin, zoals beargumenteerd wordt door
Haegeman (2004); Aboh (2004); Bernstein (1997, 2001), onder anderen,
die aantonen dat discourse-gerelateerd materiaal ook morfologisch gere-
aliseerd wordt op dit niveau. Kortweg, de linker rand ( edge ) van de
DP codeert de syntaxis-discourse interface net als de rand van de zin.
Dit alles in aanmerking nemend, is het mogelijk de schijnbare eige-
naardigheid te verklaren waarmee de stoornis verschillende syntactis-



192

che groepen bëınvloedt. In de hier voorgestelde benadering behoren
de problematische kenmerken in feite allemaal tot dezelfde natuurlijke
klasse: het discourse-gelieerde type. Dit is precies wat we aannamen om
de canoniciteits-effecten bij zinsinterpretatie te kunnen verklaren. De
parallele problemen met betrekking tot CP en DP in de productie van
agrammatici ondersteunt deze aanname.
In Hoofdstuk 4 wordt de RM benadering gegeneraliseerd, om een aantal
in de literatuur waargenomen asymetrieën in de interpretatie te verk-
laren. Er wordt aangetoond dat de toepassing van de hier voorgestelde
benadering direct het beoogde resultaat oplevert is in het geval van ver-
plaatsing naar de linker periferie van de zin, bijvoorbeeld wh-, Topic,
Focus. Bovendien wordt aangetoond dat een aantal andere typische
interpretatiepatronen (met bijvoorbeeld unaccusatieven, werkwoordver-
plaatsing, controle) onder deze benadering ook een natuurlijke verklaring
krijgt.
Hoofdstuk 5 presenteert een nieuwe benadering van passivisatie. In deze
analyse, oorspronkelijk voorgesteld in Gehrke and Grillo (2007, 2008),
wordt beargumenteerd dat de fundamentele eigenschap van passief-con-
structies inhoudt dat een statief sub-event vanuit de representatie van
een event met een complexere interne structuur verplaatst wordt naar
een discourse gerelateerde positie aan de rand van de VP. Aan het eind
van het hoofdstuk laat ik zien hoe de voorgestelde analyse, gecombineerd
met de aannames van syntactische onderspecificatie, ons leidt naar een
natuurlijke verklaring van de problemen van een agrammatische patiënt
met deze structuur.
Zoals hierboven al aangegeven, de hier ontwikkelde hypothese is dat een
onderliggende stoornis in de hantering van discourse gelieerde kenmerken
ten grondslag ligt aan zowel begrips- als productie-problemen in agram-
matisme. In Hoofdstuk 6 bediscussieer ik een experiment dat is ontwor-
pen om deze hypothese te testen met betrekking tot wh-verplaatsing.
Het experiment, oorspronkelijk gepresenteerd in Garraffa and Grillo
(2008), betreft de casus van een Italiaanse agrammatische spreker. De
interpretatie van relatief-zinnen en de productie van verschillende soorten
vraagwoord-vragen werd onderzocht. We testten de effecten van een
’mismatch’ in animacy tussen het verplaatste object en het intervenirende
subject om te controleren of dergelijke kenmerken, die meer basale, se-
mantische verschillen van een lager niveau coderen, een bijdrage leverden
aan het vermijden van RM effecten in het geval van onderspecificatie van
de discourse-gelieerde kenmerken. De resultaten laten zien dat een ’mis-
match’ in animacy een positief effect had: de patiënt was in staat om
correct een object- wh-vraag te produceren wanneer er een ‘mismatch



193

was in animacy tussen het verplaatste object en het intervenirende sub-
ject maar niet wanneer de beide elementen dezelfde specificatie hadden.
Het hoofdstuk besluit met de verkenning van een aantal implicaties die
dit resultaat voor de theorie van localiteit kan hebben.
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