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Optimal Questions’

Peter Ackema & Ad Neeleman
" Utrecht University/OTS

1. Constraint Interaction

The traditional view of the organization of grammar is that, although facts are derived by
a conspiracy of principles, the principles themselves do not compete. That is to say, no
principle is violated in order to satisfy another principle. In a grammatical sentence, all
principles are satisfied.

In the minimalist program (cf. Chomsky 1995) this picture is slightly different, due
to the important role assigned to economy principles. Economy principles are not meant to
evaluate a single derivation, but to choose from several possible derivations the one that
best satisfies them. This means that with respect to economy conditions, though not with
respect to other conditions, there is a difference with the traditional view in that economy
conditions do not impose absolute requirements on a derivation or representation. This
shifted perspective also implies that it is no problem if an economy condition conflicts
with another constraint. In fact, all economy conditions disfavoring movement conflict
with the conditions that trigger movement. For example, economy principles like
Procrastinate and Shortest Steps conflict with the requirement to check strong features.
This conflict is resolved by the assumptions that non-checking of a strong feature leads to
a crashing derivation (i.e. ‘check strong feature in overt syntax’ is an absolute constraint
on converging derivations) and that global economy takes into consideration converging
derivations only. For example, in English it is necessary to place a WH in spec-CP to get
a well-formed WH-question, despite the economy requirement to minimize overt
movement. The fact that some constraints (the need to check strong features) must
overrule others (Procrastinate, Shortest Steps) implies that these constraints are of different
importance, which virtually means that they are ranked.

Constraint ranking is the key notion of optimality theory (Prince & Smolensky
1993). In the minimalist program ‘ranking’ is restricted to two types of constraints,
absolute constraints and economy constraints, where in every language the absolute
constraints outrank the economy constraints. Optimality theory proposes a more radical

" This paper grew out of discussions in the OTS Syntax Lunch, in particular with Tanya Reinhart, about
the applicability of optimality theory in syntax. We would like to thank Frank Drijkoningen, Astrid
Ferdinand, Jane Grimshaw, René Kager, Jacqueline van Kampen, Geraldine Legendre, Ludmila Menert, Alan
Prince, BoZena Rozwadowska, Eddy Ruys, Maaike Schoorlemmer, Paul Smolensky, and Fred Weerman for

useful comments.



breach with the traditional view. There are no absolute constraints any longer (though see
note 7). All constraints are ranked and evaluated collectively. Evaluation proceeds as
follows. The structures to be compared are first evaluated with respect to the highest-
ranked constraint. In the event of a tie, the remaining candidates are judged by the next
highest constraint, and so on. Constraints therefore need not be surface true. A lower
ranked constraint can be violated in an optimal form when this form scores better on
higher ranked constraints than its competitors. (Note that even the highest-ranked
constraint can be violated, namely in case there is no potential output that does not violate
it).

Moreover, whereas in the minimalist program the ranking of economy constraints
and other constraints is constant across languages, optimality theory seeks to explain
language variation as a consequence of different rankings of constraints. Each possible
ranking of the constraints must determine the grammar of a natural language (and each
grammar of a natural language must be determined by some ranking of the constraints).
This means that there is an interesting way of testing the validity of optimality theory.
Given some well-motivated principles handling data in a specific language, reranking these
constraints should result in a (partial) grammar of another language. If this indeed turns
out to be the case, it is a strong argument for constraint ranking and reranking as proposed
in optimality theory.

In this paper we will argue that language variation in the syntax of questions, in
particular multiple questions, can indeed be accounted for by different rankings of a few
well-motivated constraints. The paper is structured as follows. First, we will try to
establish the constraints operative in the syntax of questions by considering English
(section 2). We will then show how different rankings of these constraints account for the
syntax of WH-questions in different languages. We will discuss Bulgarian, Czech, Chinese
and French (section 3). The paper concludes with a brief summary of the proposed
analysis (section 4).

2. The Syntax of Questions

Before we can test whether constraint reranking can account for the syntax of questions
cross-linguistically, we must find out which constraints are operative in question
formation. This is the topic of this section. In section 2.1, we will outline the theory of
clause structure within which the analysis will be couched. In section 2.2, we will develop
a minimal theory of question formation. From this theory two constraints can be derived,
which in combination with the well-known Shortest Steps condition explain the syntax of
questions in English (section 2.3).



2.1 Functional Projections and Head Movement

In the minimalist program, or more specifically in checking theory, WH-movement and
the verb movement that accompanies it in some languages must be driven by the need to
check WH-features. The difference between overt and covert WH-movement should be
regulated by the strength of these features. In this paper we will take issue with this
analysis, for the following reasons.

The theory of feature checking is only descriptively adequate, and not
explanatorily, if no satisfactory definition of the strength of features can be given.
Especially in the case of WH-features, this seems problematic. Compare for instance (1a)
and (1b).

(D a. Who(m), did John talk to
b. What, did John give t; to who(m)
c. *John talked to who(m)

In a theory based on feature checking, one is forced to conclude on the basis of (1a) that
who(m) has a strong WH-feature. If that were so, however, (1b) should crash. The
hypothesis that who(m) can have either strong (in 1a) or weak (in 1b) WH-features is
untenable. First, it is ad hoc since no morphological difference is detectable between
strong and weak who(m). Second, the ungrammaticality of (1c) (under a nonecho reading)
is left unexplained, if a who(m) with weak features exists. Third, checking theory leads to
a conceptually unattractive duplication of features in the syntactic representations. The
WH-feature is not only present on the WH-expression (a necessity), but also in the
functional position in which checking must take place.' Similar problems arise in
connection with the accompanying verb movement. Given the principle of Greed, as
assumed in checking theory, this movement must be caused by the need for the verb to
check a strong WH-feature. The presence of inversion in (2a) versus the absence of
inversion in (2b) then indicates that a verb like will has a variant with and without (strong)
WH-features, even though no morphological evidence for this difference exists.

' This double representation of features might be used to solve the problem posed by (1) for checking
theory. The solution consists of the assumption that the WH-feature of WH-words can be either strong or
weak in English (as noted in the text this is an ad hoc assumption anyway, since there never is any
morphological difference between the strong and the weak variant of the WH-word), while the WH-feature
of C is always strong. This solution seems unattractive to us, since it assumes that the same feature can be
strong or weak according to the position it happens to be generated in. This option is not otherwise attested,
as far as we know. (In standard minimalism, features are assumed to be strong or weak, period). Note that it
cannot be assumed that the WH-feature of C is a different feature from the WH-feature of the WH-
expression, since in that case checking would not be possible.
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) a. What; will; John [t; see t]
b. John [will see a cow]

It seems, then, that in the domain of WH-movement, checking theory faces some serious
difficulties, because ad hoc assumptions must be made about the featural content of lexical
items.?

An alternative theory of question formation (that is, a theory of WH-movement and
verb movement to functional positions) seems to be in order. We will now try to develop
such a theory, based on the following two assumptions. First, functional structure is only
generated when necessary. Second, generation of functional structure can be necessitated
by the requirement that certain semantic functions of VP are syntactically marked. One of
these functions would be that of ‘question’. The remainder of this section deals with the
first assumption. The second one is discussed in section 2.2.

Let us assume that, given the central role of economy, structure is only generated
when required for wellformedness. Sentences minimally contain a proposition, which is
syntactically encoded as a juncture of a subject and a verbal predicate (VP or V’,
depending on one’s assumptions about the position of the subject). The question is under
what circumstances further (functional) structure on top of this VP will be present.

Given a theory of phrase structure as proposed in Chomsky (1994), the insertion of
a functional marker after the VP is generated leads to a functional projection headed by
that marker. There is no other option, since further projection of the VP does not provide
the functional marker with an appropriate position.

3) a. F b. * VP

PN P

F VP F VP/V’

If we now take seriously the idea that projection depends on the presence of a lexical
head, we are forced to the conclusion that the structure in (3a) is not base-generated if no
functional marker is present. If only an inflected verb is taken from the lexicon, then only
a VP will be base-generated.?

% In fact, there is an additional problem, pointed out by Reinhart (1993). According to her and others,
WHs in situ do not move at all, not even at LF. If this is so (as we will assume for the largest part, see
section 3), it is hard to see how their features could be checked.

? In accordance with the lexicalist perspective on inflection, we assume that verbs are inserted in fully
inflected form. See Lapointe (1980), Lieber (1980), Jensen & Stong-Jensen (1984), Di Sciullo & Williams
(1987), Chomsky (1993) and Ackema (1995) for various proposals. Moreover, the view expressed here
presupposes that the VP-internal subject hypothesis is correct.
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However, when necessary, functional structure may be derived in the absence of a
functional marker in the numeration. In order to accomplish this we adopt a procedure
proposed by Ackema et al. (1993). This procedure generates functional structure as a
result of head movement. As opposed to Chomsky (1994), we would like to allow for the
possibility of self-attachment. By this we mean that a head can move out of its base
position and adjoin to a node of its own projection.

Suppose that, after VP has been generated, the verb moves out of its base position
and adjoins to V’. The resulting structure would seem to be ungrammatical. It is
standardly assumed that every head must be dominated by a maximal category and every
(possibly segmented) maximal category must dominate a head. But in (4) one maximal
projection dominates two heads.

4) VP

This problem is solved by Ackema et al. by assuming that X-bar theory has the following
two properties. First, it applies at every stage of the derivation (cf. Van Riemsdijk 1989,
Chomsky 1993). Second, the familiar X-bar levels are decomposed into the features
[+M(aximal)] and [+P(rojected)] (cf. Muysken 1982), where at least the value of [+M] is
defined contextually, namely as the highest projection of a head X. As a result, it follows
that nodes which are nonmaximal at one point in the derivation may be maximal at
another (and vice versa).

The structure in (4) is now rescued if the lower segment of V’ is reanalyzed as VP,
a reanalysis which takes place within the limits of the X-bar theory sketched above. The
V’-node, which initially has the features [+P,-M], turns into a node with the features
[+P,+M] at surface structure. In other words, this node is now conceived of as the highest
projection of the verbal trace:



(5) VP

This is one way of establishing the structure in (3a) by movement. A second way, which
will be the crucial one in this paper, also involves self-attachment. In this case, the verb

adjoins not to V’, but to VP:

(6) VP

There is an important difference between self-attachment of the verb to V’ and self-
attachment to VP. In the former case, the specifier of the functional VP will contain the
same element that the specifier of the lexical VP contained in the initial structure (without
this element having actually been moved, compare (4) and (5)). Self-attachment to VP,
however, creates the possibility of deriving a different specifier in the functional
projection. This is accomplished as follows. First, a second element moves out of its base
position and adjoins to VP. This could be the complement of V, as in (7), but in fact any
element will do.



@) VP

XP, VP

The element adjoined to VP can be turned into the specifier of the functional VP by
reanalysis of the intermediate segment of VP. If this node’s positive marking for
maximality is changed into a negative marking, a structure results in which the moved V
heads a functional VP with the moved XP in its specifier:*

(8) VP
PN
XP; \'A
V, /\ VP
/\V’
/\
\" t;

t.

An instantiation of (8) is question formation in (English) root sentences, as we will show
below.

* It might be that the intermediate structures in (6) and (7) face some X-bar theoretical problems. The
higher VP-nodes in these structures can either be analyzed as a projection of the moved verb, or as a
projection of the lower VP (with the verb a [-P,+M] adjunct to this VP). If Chomsky (1994) is correct in
claiming that syntactic representations may not have ambiguous structural properties, structures like (6) and
(7) would be ruled out. This problem is solved by reanalysis as in (8), resulting in a structure that is not
ambiguous. This means that, if Chomsky is correct, self-attachment of the verb to VP must be accompanied
by the fronting of some constituent. See for discussion Koeneman (1995).
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In sum, functional structure can be generated in two ways, namely by the insertion
of a functional marker or by self-attachment. The latter option in turn consists of two
subcases. If the head adjoins to an intermediate projection, reanalysis will result in a
structure with a functional projection on top of VP that contains the same specifier as the
VP contained in the base. If the head adjoins to its maximal projection, fronting of some
element and reanalysis will result in a functional projection on top of VP with the fronted

element in its specifier position.

2.2 O-Marking

We have now seen how functional structure can be derived, but we have not yet
considered the question why and when it is derived. We assume that one important reason
to create functional structure is to derive a configuration in which certain properties of VP
(1.e. the proposition) can be syntactically marked. VP can be marked for such notions as
tense, modality and aspect, and, as we will argue in this section, for questionhood.

It is a pervasive property of natural language that heads may mark properties of
their complements. A verb may, for instance, assign a thematic role and possibly case to
its complement. It would therefore be a minimal extension of existing theories to assume
that sentence-type marking in the sense just outlined involves a head and its complement.
The general scheme for the marking of a property [+P] is the one in (9).

%) F

N

F[+P] — YP

The marking of VP as a question is an instance of the general scheme in (9). In English,
for instance, questions are clearly marked as such. A straightforward instance of
Q(uestion)-marking is found in embedded yes/no questions. Here a base-generated
functional head bearing the Q-feature takes the VP to be marked as its complement:

(10)  John wonders [if [yp you have seen the soccer match]]

+QJ

It is not obvious, however, that question marking always involves a head and its
complement. In matrix WH-questions, for instance, the relevant feature seems to be
present on the WH-expression, and not on the verb. Moreover, one may wonder whether
Q-marking by a complementizer, as in (10), is an instance of the same process as Q-
marking by a WH-expression, as in (11).



(11)  [What, [have; [you t; seen t11]

To start with the first question, it is hardly a problem that the relevant feature is present in
the specifier of the functional projection. By the general mechanism of specifier-head
agreement, we may expect that a WH-specifier will transfer this feature to the related
head, after which this head will be capable of marking its complement. This means, of
course, that such a head must be present. In the absence of a complementizer in this root
environment, self-attachment of the verb is necessary. If the verb did not move, there
would be no head to mark the proposition as a question.

Assuming for the moment that the relevant feature indeed is the Q-feature we
encountered earlier, (11) can be depicted as in (12), where, in line with assumptions made
earlier, the projection hosting the WH-expression is labelled VP since it is headed by (the
moved) V:

(12) VP

PN

WH [+Q] \'A
V [+Q] VP

So, the derivation of a WH-question contains the following steps. First, the verb adjoins to
VP (cf. 13b). Then, the WH-expression adjoins to VP (cf. 13c), and then VP-to-V’
reanalysis takes places (cf. 13d).

(13) [vp You have seen what]

[vp Have, [, you t, seen what]]

[ve What; [yp have, [yp you t; seen t]]]
[ve What, [y. have; [yp you t; seen t]]]

o o

Let us now turn to the second question posed above: can the Q-feature of the interrogative
complementizer and the WH-feature of a WH-expression be equated? The null hypothesis
would be that both are identical. Although this might seem problematic, given that the Q-
feature marks yes/no questions (cf. 10), while the WH-feature marks the questioning of a
particular constituent (cf. 11), there are two observations that support unification. First,
there are verbs like wonder, which select both if clauses and WH-questions (cf. 14), but
there are no verbs that select one of these categories but not the other:

5 This derivation does not comply with Greed, at least not in its strictest form. We therefore assume that
this principle does not hold.



(14)  John wonders [what [Mary will say]]

Second, in embedded WH-questions in Dutch, both a Q-complementizer and a WH-
expression may be present (cf. 15). If the features of these elements are incompatible, one
would expect the derivation to crash.

(15) Jan vraagt zich af [wat [of [Marie zal zeggen]]]
John wonders REFL PART what if Mary will say

If there is a uniform category ‘question’, the different interpretations of WH-questions and
if questions must be derived in some other way. In fact, this can easily be achieved. WH-
questions typically contain a variable accessible to the Q-marking head.®* We assume that
as a result of this the feature Q is interpreted as concerning this element. In yes/no
questions there is no gap, and therefore the feature Q can only be interpreted as
concerning the whole expression (i.e. its truth value).

The hypothesis that there is a general category ‘question’ and that English requires
syntactic marking of this category faces two problems. First, in embedded WH-questions,
there is a Q-bearing element, but there does not seem to be a head (cf. 16a). Second, in
matrix yes/no questions there is a head, but there does not seem to be a Q-bearing element
(cf. 16b). By earlier assumptions we are forced to say that (16a) contains a null head and
that (16b) contains a null Q-operator. We believe that this is indeed what is going on.

® By ‘accessible’, we mean a variable that is not bound within the c-command domain of the Q-marking
head. So, in (ia) a WH-question interpretation is possible, but in (ib) and (ic) it is not.

@) a. WH, C[+Q] [yp - t, ... ]

b. C+Q] ... WH, ... [yp . t, ... ]
Cl+Q] [vp ... WH ... ]

In (ia) the variable is accessible to the Q-marking head, since it is unbound within the c-command domain of
this head. In (ib) there is a variable in VP, but it is not accessible to the Q-marking head, as it is already
bound by its WH-antecedent. In (ic) there is no variable at all (at surface structure). As pointed out by Eddy
Ruys (p.c.), this explains the illformedness of the following example:

(i) 77Wie, vraag je [t, of [Jan slaat t]]
who ask you iffwhether John hits

This example cannot be ruled out on a par with WH-islands, since of ‘if’ is the head, not the specifier of CP.
The example is not so much ungrammatical, however, but uninterpretable. The trace in the embedded clause
is accessible to C, hence the embedded clause should be interpreted as a WH-question. At the same time, the
matrix clause must be interpreted as a WH-question as well. Since there is only one WH-operator present,
this is impossible.
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(16) a. John wonders [what ____ Mary will say]
b. ___ have you seen the soccer match

Concerning (16a), we have already seen that in certain languages the Q-marking head can
be lexicalized. A Dutch example was given in (15). Apparently, embedded WH-questions
do contain a Q-marking head. It is unclear, however, what the status of this head is in the
theory of phrase structure we have adopted. Recall that functional structure could only be
generated by insertion of lexical markers or self-attachment. Neither of these possibilities
seems to apply in (16a).

This problem can be solved in several ways. The solution that seems most
promising at the moment would be to say that a [+Q] complementizer is in fact inserted in
embedded WH-clauses in English as well, but that, as a consequence of phonological
constraints on the lexicalization of ‘COMP’, it is deleted (i.e. not pronounced) when the
syntactic representation is mapped into a phonological one (cf. Pesetsky 1994). The
relevant phonological constraint is usually referred to as the doubly filled coMmp filter.

One might object to such an analysis by saying that if (as opposed to that) may
usually not be omitted. This, however, can be seen as a result of the condition of
recoverability. As is well-known, deletion is only possible if the features of the deleted
material are recoverable from the overtly expressed parts of the sentence. This has the
consequence that the complementizer in an embedded yes/no question like (10) may not
be deleted: the Q-feature of C is not recoverable. In (16a), however, the Q-feature is
encoded on the WH-expression as well as on the complementizer, and hence this property
of the complementizer is recoverable after deletion:

(17) John wonders if Mary loves him --->
*John wonders __ Mary loves him

John wonders what if Mary will say --->
John wonders what __ Mary will say

SO

Concerning (16b), it can be observed that, like the null head in (16a), the null Q-operator
is phonetically realized in certain languages. Some examples are given below.

(18) a. An bpésfaidh ti mé (Irish)
Q will-marry you me
b. Is idda hmad s tmazirt (Berber)
Q went Ahmed to country
c. Tsi hot er geleient dos bux (Yiddish)

Q has he read the book

11



In addition to this, it might be that X-bar theory necessitates the presence of such an
operator. Consider how a matrix yes/no question is derived. The sentence starts out as a
VP (cf. 19a). Then the verb undergoes self-attachment, as in (19b). However, (19b) as it
stands may be ungrammatical, because it is structurally ambiguous (see note 4). It can
either be analyzed as an adjunction of a (minimal maximal) element to VP or a case of the
shifted verb taking a VP-complement. Ambiguity of this type is resolved by VP-to-V’
reanalysis if a phrasal element is adjoined to the top of the structure, as outlined in section
2.1. In (16b), this would be the (base-generated) null Q-operator:

(19) [vp You have seen the soccer match]

[vp Have, [yp you t, seen the soccer match]]

[ve Q [vp have; [yp you t; seen the soccer match]]
[ve Q [y have; [yp you t; seen the soccer match]]

a0 o e

Just as in the case of if deletion, one could argue that English does have a Q-operator in
its lexicon, but that this element is not spelled out when the syntax is mapped onto a PF
representation. This might follow from the constraints proposed by Pesetsky (1994). In
particular, Left Edge (F), the constraint that requires left alignment of a functional
projection with its head, would favor deletion of material preceding the finite verb in (19),
up to recoverability. The Q-operator is in fact recoverable after its Q-feature has been
copied onto the verb.

We will not pursue these issues here, assuming that the solutions suggested above,
or something like them, are correct. In conclusion, Q-marking can be taken to be an
instantiation of the general process of sentence-type marking, as outlined in section 2.1.
We will now consider what consequences this has for the topic central in this paper: the
syntax of multiple questions.

2.3 Multiple Questions

In this section we will begin our argument to the effect that the syntax of multiple
questions is determined by constraint interaction in an optimality-theoretic way. First, we
will formulate two constraints that follow from the theory of Q-marking introduced above.
We will then show that interaction of these constraints with the well-known Shortest Steps
constraint can account for the syntax of multiple questions in English.

The first constraint that follows from section 2.2 is obvious: a question must be
marked as such, where marking requires VP to be the complement of the Q-marker. We
will refer to this constraint as Q-Marking.

12



(20)  Q-Marking
A question must be overtly Q-marked

We should point out here that Q-Marking (and the other two constraints we will introduce
in this section) is a constraint holding of surface structures. That is to say, it requires that
questions are visibly marked, thus forcing, as we will see below, overt movement of both
one WH-expression and the verb (in main clauses). One can think of constraints of this
type in two ways: either as S-structure constraints (re-introducing this level of
representation) or as PF constraints (stretching the subject matter of this level of
representation). We will adopt the former option here.

Q-Marking is a constraint about the element to be marked. From the theory, a
plausible constraint about the marking element also follows. Due to the general notion of
economy, it is desirable not to insert features into a tree without these features having a
suitable function. If this is so, insertion of Q-bearing expressions requires usage of their
Q-feature. We have already seen that ‘Q’ is a property added to propositions. Hence, the
Q-feature must have a proposition in its scope. Since propositions are expressed by VPs
(given the VP-internal subject hypothesis), the Q-feature must take scope over VP. The
constraint we would like to propose requires that this scope be marked overtly.

(21)  Q-Scope
[+Q] elements must c-command VP at surface structure

It will be clear that there is some overlap in the empirical effects of Q-Marking and Q-
Scope. Both principles may trigger WH-movement. However, as we will show at length
below, there are constructions in which one is crucially satisfied, while the other is not.
For example, movement of a WH-expression without accompanying head movement will
result in a structure that violates Q-Marking, but satisfies Q-Scope (for this WH-
expression).

The third and last constraint that will be relevant needs no further introduction:

(22)  Shortest Steps
Minimize the distance between chain links

Since zero is the minimal distance imaginable, (22) subsumes the ‘Move-only-when-
necessary’ constraint that turns up in various forms in various works. It is an open issue
how distance in chains should be measured. The most straightforward interpretation seems
to be that each node in the path between two chain links results in a violation of Shortest
Steps (cf. Collins 1994 for a similar approach). Length of chains is defined in (23).

13



(23)  Length
The length of a chain is the (total) cardinality of the path(s) connecting the head of
the chain and the foot of the chain, such that there are no paths connecting the
head and the foot with a lower (total) cardinality.

We assume that, in calculating the cardinality of a path, more segments of a single
category count only once. So, a path <X, Y, Y, Z> counts as equally long as a path <X,
Y, Z>. The notion of ‘path’ and the relation of ‘connectedness’ (which we assume to be
symmetrical and transitive) are defined as in (24) and (25).

(24)  Path
A path is an ordered set of nodes <N; N, N; ... Ny,> such that, if Ny and Ny, are
contained in this set, Ny immediately dominates Ny ,.

(25) Connectedness
a. A node N is connected to a path P if and only if there is a node in P that
immediately dominates N.
b. A path P is connected to a path Q if and only if there is a node N that is
contained in both P and Q.

Consider, for instance, the case of simple upward movement depicted in (26) (which might
be a case of NP raising in a VP containing an adjunct).

(26) B
/\
A, C
D /\C
N

There is a single path connecting A and its trace, namely <B, C, C>. This set of nodes is
a wellformed path because B immediately dominates the higher segment of C, while this
segment immediately dominates the lower segment of C. The antecedent A is connected to
this path since it is immediately dominated by B; the trace t is connected to this path since
it is immediately dominated by (the lower segment of) C. The length of the chain between
A and t is two, because the two segments of the single category C count only once.
Hence, this movement results in two Shortest Steps violations.

Next, consider the slightly more complicated case in (27) (which might depict
head-to-head adjunction).

14



(27) B

In this structure, there is no single path connecting A and t, because there is no set of
nodes between A and t such that each of these nodes immediately dominates the next.
Instead, A and t are connected by two paths: P, <B, C> and P, <B, D, E>. A is connected
to P, t is connected to P,, and P, and P, are connected because they both contain B.
Hence, the length of the chain between A and t is five.

After having introduced the relevant constraints, we need to define the candidate
set. Following work by Grimshaw (1993) and Reinhart (1993), we assume that sentences
belong to the same candidate set if they are projected from the same set of lexical items
(the same numeration) and target the same semantic representation. The intuition is that
the syntax is a device mapping the lexicon to a semantic representation (and of course to a
phonological representation). This mapping can take place in various ways, yielding
various derivations and thus various candidates.” The actual derivation is the one that is
optimal with respect to a number of ranked (S-structure and LF) constraints. This is
schematized in (28), where the optimal route is bold-faced.

(28) SS LF

numeration interpretation

This view has several consequences. Trivially, two sentences that are projected from
different lexical items are not part of the same candidate set. Two sentences that target
different interpretations are not in competition either. Finally, sentences that are
uninterpretable cannot block derivations that do lead to an interpretation, because such
sentences belong to a different candidate set (if they belong to a candidate set at all).

7 The device producing the various possible derivations (what is called GEN in optimality theory) might
have certain intrinsic properties which (since they are part of the generator) cannot be violated, like the
wellformedness conditions imposed by X-bar theory.
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Consider now how the constraints interact in a nonmultiple question like what have
you seen. In English, any question is Q-marked, so Q-Marking must be relatively high in
the hierarchy. In particular, it must be ranked above Shortest Steps, or we would not
expect WH-movement. This is shown in the tableau in (29), where Q-Scope is ordered
lowest for reasons to be discussed below.?

(29)  English simple questions

Q-Marking Shortest Steps Q-Scope
= What have [you t seen t] oo ‘
[You have seen what] *|
What [you have seen t] *1 K
Have [you t seen what] *1 bl

The sentence what have you seen violates Shortest Steps seven times: three times because
the number of nodes separating have and its trace is three (the functional V’, VP and V’),
and four times because the path connecting what to its trace consists of <VP, V', VP, V’>
(cf. 13d). However, Q-Marking is satisfied. Due to spec-head agreement in the derived
functional projection, have acquires a Q-feature with which it marks its VP-complement.
Crucially, all other candidates violate Q-marking. For the second one, this is immediately

¥ A complication seems to arise in embedded clauses. Consider the following examples:

(i) a. *I wonder if John loves who
b. *I wonder whether John loves who
c. I wonder who iIf John loves

The problem is that, because Q-marking is possible without WH-movement in the above examples, one
would expect the WH to remain in situ, given that Shortest Steps outranks Q-Scope in English. This problem
is only apparent, however. As noted earlier, Q-marking a VP without there being an accessible variable
contained in this VP leads to a yes/no question interpretation. We assume that the interpretation of the Q-
feature in CP is determined when Q-marking takes place, i.e. at surface structure in English. A consequence
of this is that (ia) and (ib) are not in the same candidate set as (ic), and hence they cannot block (ic). The
same reasoning applies to a main clause structure like (ii):

(i) *Q have, [you t, seen what]

Consequently, examples like (ia,b) and (ii) can only be interpreted as yes/no questions, but in that case the
WH in situ must be interpreted as an echo-WH. (In this reading, the sentences are indeed possible).
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clear, since nothing has been moved. In the third one, what has been adjoined to VP (thus
complying with Q-Scope). An adjunction structure, however, is not a proper structure for
marking, only a head-complement structure is, and no head has been fronted. In the last
candidate, a head has been fronted, but this does not inherit a Q-feature, due to lack of
movement of what. Note that it follows that there will be no language in which verb
movement is triggered in WH-sentences (as it is in English), but in which the WH-element
itself remains in situ (as in Chinese). Since moving the head without moving the WH-
element does not lead to any improvement with respect to either Q-Marking or Q-Scope,
Shortest Steps will rule out this possibility regardless of the ranking of these constraints.
As far as we know, this prediction is correct.

Let us now turn to multiple questions. The high ranking of Q-Marking again
ensures that the head and at least one WH-phrase must move in order to create the proper
Q-marking environment. The question now is what will happen to the other WH-phrase(s).
Here, the ranking between Shortest Steps and Q-Scope becomes relevant. If Shortest Steps
is ranked higher than Q-Scope, as in the tableau in (30) below, it follows that the other
WH-phrases remain in situ. Under the reverse order, one would expect all WH-elements to
move out of VP.

(30)  English multiple questions

Q-Marking Shortest Steps Q-Scope
¥ Who has [t t seen what] *okok Kok ok *
What has [who t seen t] ook kK ok | *
Who what has [t t seen t] ook okok ok | ok ok
Has [who t seen what] *1 ek *ok

Although Shortest Steps is violable in English (the actual outputs in both (29) and (30)
violate it), it has its effects. It does not only account for the fact that all WH-elements but
one remain in situ, but also for the fact that the one WH-element that is moved (to comply
with Q-Marking) is the one which makes the shortest possible move, i.e. the subject in
(30) and the direct object in what did Mary give to whom (cf. Barrs & Lasnik 1986). In
general, superiority effects follow from the global evaluation of Shortest Steps, as argued

® The way in which this number of violations is derived will be clearer in section 3.1, when Bulgarian
multiple questions are discussed. It should be clear, however, that moving what is worse than leaving it in
situ as far as Shortest Steps is concerned.
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by Golan (1993) and Reinhart (1993) (a very similar analysis was already proposed by De
Haan (1979:157 ff.), based on his Minimal String Principle).

Concerning the WH in situ, we assume, following Reinhart (1993) and others, that
this element does not move at LF either. It is interpreted via a semantic procedure we
need not go into here. One of the advantages of this assumption is that the null hypothesis
can be adopted that all movement is subject to Subjacency, not just overt movement. The
well-known fact that WH-in-situ can apparently violate Subjacency follows, since it is not
interpreted by movement. (We will come back to this issue in section 3.3 on
Chinese/Japanese).

So, constraint ranking is crucial for English. As noted in section 1, however, the
most important type of evidence for constraint ranking and global evaluation lies in cross-
linguistic variation. This variation should be explicable just by reranking the constraints.
We will now try to establish whether the typology of multiple question formation can be
accounted for in this way.

3. Reranking

There are six possible rankings of the three constraints we have proposed. It will turn out
that in two instances two orderings have the same effects. This means that in practice four
different types of question formation are to be expected. One of these was discussed in
section 2.3, the English type. The remaining three are also attested, as we will show in
sections 3.1 - 3.3. In section 3.4, we will discuss a possibility not yet mentioned, which is
that two constraints are not ranked with respect to each other. This will account for
optional WH-movement in French.

3.1 Bulgarian

Suppose the constraints proposed in section 2 are ranked as in (31).

(31) Q-Marking >> Q-Scope >> Shortest Steps

The high ranking of Q-Marking ensures that, just like in English, the proper structure for
Q-marking must be derived. That is, it ensures head movement plus movement of at least
one WH-phrase to the specifier of the newly created VP (CP in traditional theories; for
ease of reference we will henceforth refer to functional VPs as VP*). Compared to

English, however, the ranking of Q-Scope and Shortest Steps has been reversed. This
means that not just one, but all WH-phrases must move out of VP. The shortest possible
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move is adjunction to VP, but this is ruled out for the following reason. The structure that
would result if the other WHs would adjoin to VP is the one in (32).

(32) VP*
WH, Vo
v,.*/\vp
WH, VP
A
\ t,

In this structure, Q-Marking is violated after all, because of a Relativized Minimality
effect. Relations between an element of type A and another element are generally blocked
by intervening elements of type A. This phenomenon is well-known from the literature on
extraction, but it can also be observed in other domains. For example, a verb may select
for the case of its complement, but not if another case-assigning head intervenes, such as a
preposition. If Relativized Minimality holds of syntactic relations in general, Q-marking of
the VP by the derived functional head in (32) is blocked by the Q-bearing WH,, which is
a potential Q-marker. Since WH, is not in the proper configuration for marking, there is
no Q-marking possible at all in (32)."°

' Probably, even if the intervening element would not be a potential Q-marker, marking by V* would be
blocked anyway in a structure like (32). This is because presumably adjunction to direct complements (that
are to be marked) is generally ruled out. Adjunction to complement clauses, for instance, is ungrammatical
(cf. Chomsky 1986, Grimshaw 1993, and others). In general, marking is possible in a configuration like (ia),
but not in a configuration like (ib)

@) a. X' b. X’
X /\ YP X /\ YP
ZP, /\ YP
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As a consequence, WHs may not adjoin to VP if Q-marking is necessary. If they
must be moved out of VP, they must move to a position above V*. Hence, not just one,
but all WHs must move to spec-VP*."" In short, the effect of the ordering in (31) is that
all WH-expressions cluster together in spec-VP*. This is formalized in the tableau in (33)
(where the brackets indicate VP-boundaries).

(33)  Bulgarian multiple questions

Q-Marking Q-Scope Shortest Steps
WH V [t t WH] *| e
[WH V WH] *1 k. l . ]
V [WH t WH] *| *k l sokk i
[WH [WH [t V t]]] *1 ~ seskok
WH V [WH [t t t]] *| koo
= WH WH V [ttt] Kook ook kokok ok

' In principle, there still seems to be another possibility, namely moving one WH to spec-VP* to ensure
that there will be Q-marking, and adjoining all other WHs to VP*, as in (i).

(1) * VPp*

S

VP

WH; /\V‘*
V,*
ti /\V’
/\
v 4

)
t

In order to obtain a multiple question interpretation, absorption must take place (cf. May 1977, 1985,
Higginbotham & May 1981). We assume that absorption between moved WHs is possible under the standard
condition of mutual m-command. Since the moved WHs in (i) do not mutually m-command each other (WH,;
is dominated by VP*, which does not dominate WH,), absorption is impossible. This structure is therefore
uninterpretable, so it falls outside the relevant candidate set (see section 2.3).
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It is predicted, therefore, that there are languages in which multiple questions are
structured as in (34).

(34) Vp*

- PN

\VAE
PN /\

WH, V.* VP

t S v
/\
v t

WH,

1

|

ty

This prediction is correct. Languages in question are, for example, Bulgarian and
Romanian, as shown by Rudin (1988). Rudin cites several pieces of evidence showing that
all WH-expressions form an indivisible constituent in spec-CP (here: spec-VP*). Focusing
on Bulgarian, it can be observed that no WH-expression remains in situ (all examples
from Bulgarian are taken over from Rudin 1988):'?

(35) Koj kogo vizda
who whom sees

Moreover, the WH-cluster cannot be interrupted. For instance, second place clitics in
Bulgarian must come at the end of the entire WH-sequence, indicating that this sequence
occupies a single syntactic position. This is shown for the pronominal clitic ti and the
auxiliary clitic e in (36).

(36) a. Koj kakvo ti e kazal
who what you has told
‘who told you what’
b. *Koj ti e kakvo kazal
who you has what told

Similarly, adverbials may not split up the fronted WH-sequence, as shown by the
examples in (37).

12 For reasons of exposition, we will restrict our attention to cases with two WH-phrases (subject and
object) here, but the results can immediately be extended to cases with more than two WH-phrases.
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(37) a Zavisi ot tova, koj kogo priiv e udaril
depends on this who whom first has hit
‘It depends on who hit whom first’
b. *Zavisi ot tova, koj priiv kogo e udaril
depends on this who first whom has hit

Another piece of evidence cited by Rudin comes from WH-words in free relatives
(assuming that the syntax of relatives is parasitic on the syntax of questions, at least in
these languages). Relative WH-words must be marked with a definitizing -to. It is possible
that all WH-expressions are affixed with -fo separately, but it suffices to add one -to at the
end of the complete WH-sequence to yield the whole sequence relative. Adding -to to the
first WH-constituent only is ungrammatical, however. As Rudin notes, this suggests that -
to is suffixed to one WH-constituent, which consists of all fronted WH-phrases:

(38) a. Kojto kakvoto iska ...
who-DEF what-DEF wants
‘whoever wants whatever’
b. Koj kakvoto iska ...
who what-DEF wants
c. *Kojto kakvo iska ...
who-DEF what wants

Another important ingredient of the structure in (34) is that there is obligatory verb
movement in order to derive the VP* needed for Q-marking. This means that, if the
subject is not a WH-element itself, we predict there to be obligatory inversion in WH-
questions. This is correct. As noted by Kraskow (1992), languages of the Bulgarian-type
do indeed display obligatory inversion in questions:

39) a. Kakvo kupuva Ivan
what buys John
‘What does John buy’
b. *Kakvo Ivan kupuva
what John buys

It seems, then, that the syntax of Bulgarian WH-questions indeed follows from the
reranking in (31) of the constraints proposed in section 2.3.

A further striking characteristic of the WH-sequence in Bulgarian resembles the
superiority effects that can be observed in English. While in multiple WH-questions in
English a WH-subject will be the element that is overtly moved, in Bulgarian a WH-
subject must precede all other fronted WH-elements (cf. 40).
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-40)  a. Koj kogo vizda
who whom sees

b. *Kogo koj vizda
whom who sees

We will now argue that this is an indirect effect of the lowest ranked constraint in
Bulgarian, Shortest Steps. This is an illustration, therefore, of the fact that low-ranked
constraints can still have their effects when the different candidates are equal with respect
to all the higher constraints. Note that (40) indicates that the relation between subject and
object in the WH-cluster is asymmetric. Either the subject must be adjoined to the object,
in which case (40) shows that WH-phrases must be left-adjoined, or the object must be
adjoined to the subject, in which case (40) shows that WH-phrases must be right-adjoined.
It cannot be the case, however, that it does not matter which WH-phrase adjoins to which,
since free word order would be predicted then, even when assuming a uniform direction of
adjunction. According to Rudin, the cluster in spec-VP* is headed by the subject, with the
other WH-phrases right-adjoined to it. We will now show that this indeed follows from
Shortest Steps in our analysis.

Suppose that both WH-phrases move to spec-VP* independently. No matter
whether the subject is moved first, and the object adjoined to it (cf. 41a), or the other way
around (41b), Shortest Steps will be violated equally, namely twelve times.

@) a VP*
Wit /\V, ,
WH, WH, V,* VP
t /\ v’
v t
|
t'k
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b. VPp*

. /\V ’

i

*
/\ P
WH, WH, V,* VP
/>,\
v t

t.

l

t

The paths that connect antecedents and traces in (41a) are <V’*, VP, V’> for the moved
verb, <VP*, V'* VP> for the moved subject, and the two paths <VP*, WH;> and <VP*,
V'* VP, V’> for the moved object. This amounts to twelve violations of Shortest Steps.
In (41b) the paths are <V’*, VP, V’> for the verb, <VP*, V’*, VP, V’> for the object,
and <VP*, WHJ.> plus <VP*, V’* VP> for the subject, which also results in twelve
Shortest Steps violations. If these were the only options, we would therefore predict
optionality as to which WH-phrase adjoins to which, while we just noted that this cannot
be correct.

Fortunately, there is another option to derive the correct structure for a multiple
WH-question in Bulgarian, which has the object adjoined to the subject and which turns
out to be scoring better on Shortest Steps. This option consists of first adjoining the WH-
object to the WH-subject and then moving this cluster as a whole to spec-VP*. The point
is that moving the two WH-phrases together, as one constituent, is cheaper than moving
them apart over the same distance. If the object can be taken for a ride by the subject for
part of the distance it must move, this will therefore be cheaper. See the tree in (42),
where for clarity we have spelled out the internal structure of the traces (we assume the
copy theory of movement, cf. Chomsky 1993).

(42) VP*
WH, /\ v
WH, /\WHJ. v, * T~ VP
WH, T~ %
WHi/\WHj vk/\ WH,
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The paths we now obtain are the following: <V’*, VP, V’> for the moved verb again,
<VP, WH,> and <VP, V’> for the moved object, and <VP*, V’* VP> for the moved
WH-cluster. This results in only ten violations of Shortest Steps, and therefore is better
than either of the trees in (41). Note that this derivation crucially depends on adjunction of
the object to the subject, thus explaining the asymmetry in the WH-cluster."® The correct
word order then follows from uniform right-adjunction of WH-phrases, as proposed by
Rudin."

To conclude the section, it should be pointed out that the constraint ranking in (31)
is not the only one which results in the Bulgarian-type of multiple WH-questions.
Reversing Q-Scope and Q-Marking has no effects, as long as Shortest Steps is ranked
lowest. Consider the tableau in (43). Compared to (33), the column for Q-Scope and Q-
Marking are reversed.

(43)  Bulgarian multiple questions (alternative ranking)

Q-Scope Q-Marking Shortest Steps
WH V [t t WH] *| stk skok
[WH V WH] * | * |
V [WH t WH] * P * | e "
[WH [WH [t V t]]] x| o *
WH V [WH [t t (] *| AR Ak K
w WHWHYV [ttt] sk kok kR KKK

Q-Scope dictates that all WHs must move out of VP. The derivation that complies best
with Shortest Steps would involve adjunction of the WHs to VP, without head movement.
But since Q-Marking outranks Shortest Steps, the syntactic configuration for Q-marking
must be derived. This can only be achieved by head movement plus WH-movement of at
least one WH to the spec of the derived VP*. For reasons outlined above, the other WHs
must then move to spec-VP* as well (if they have to move out of VP in the first place, as

' Note that first adjoining the subject to the object and then moving the whole cluster to spec-VP* is
ruled out by the ban on downward movement, even though it also results in ten Shortest Steps violations at
S-structure.

' There are in fact some cases where left-adjunction is possible as well, i.e. cases where the order
object-WH before subject-WH is possible, dependent on pragmatic factors. See Billings & Rudin (1995) for
discussion of this issue within an OT framework.
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is the case because of the high ranking of Q-Scope), or Q-marking would be blocked after
all. Hence, the same pattern reappears.

From the six possible rankings of our three constraints, three have now been
discussed, leading to two different patterns of WH-question formation. The ranking Q-
Marking >> Shortest Steps >> Q-Scope leads to movement of the verb and one WH, as in
English. The rankings Q-Marking >> Q-Scope >> Shortest Steps and Q-Scope >> Q-
Marking >> Shortest Steps trigger clustering of WHs in spec-VP*/CP and supporting verb
movement in main clauses, as in Bulgarian. In the next section we will discuss a third
pattern, derived from yet another ranking.

3.2 Czech
Suppose the constraints proposed in section 2.3 are ranked as in (44).
(44)  Q-Scope >> Shortest Steps >> Q-Marking

The high ranking of Q-Scope dictates that all WH-phrases be moved out of VP, like in
Bulgarian. Unlike in Bulgarian, Shortest Steps outranks Q-Marking, so that it is more
important that movement be minimized than it is to derive the proper Q-marking structure.
As noted in section 3.1, the derivation that complies with the demand that all WHs take
scope over VP which is best with respect to Shortest Steps is one in which all WHs are
adjoined to VP and in which there is no head movement (and hence no derived VP* that
would be necessary for Q-marking). This is illustrated by the tableau in (45).

(45)  Czech multiple questions

Q-Scope Shortest Steps Q-Marking ||
WH V [t t WH] *| i S
[WH V WH] * 1% .
V [WH t WH] * |k Kok *
= [WH [WH [t V t]]] koK > "
WH V [WH [t t t]] koo | okok ok *
WHWHV [ttt] ook | ok ko ok

The optimal candidate is structured as in (46).
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(46)

VP
VA
WH, VP
S
WH, VP
/\
t v’
N
\% t

This representation violates Shortest Steps only three times. The path between the moved
subject-WH and its trace consists of VP-segments only. As proposed in section 2.3,
crossing segments of the same category does not lead to more than one violation. The path
between the object-WH and its trace consists of two VP-segments and V’, and hence
induces two violations.

In section 3.1 it turned out that it was cheaper with respect to Shortest Steps to
first adjoin the object-WH to the subject-WH, and then move this cluster out of VP. One
might expect that a derivation like this is cheaper as well in the grammar under
discussion, where WH-movement is adjunction to VP. It turns out, however, that in this
case clustering the WHs and then moving them together is more costly. Such a derivation
would result in the following tree (where the traces are spelled out).

47 VP
WH, /\WHj WH, v
/\ /\
WH. WH. \" WH.

1 ) J

The path for the moved WH-cluster is <VP, VP>, while the paths relevant to the moved
object are <VP, WH> and <VP, V’>. This amounts to five Shortest Steps violations, two
more than in the optimal candidate in (46)."

15 Clustering is also suboptimal where the indirect object and the direct object of a double object
construction are concerned. We assume the structure in (i) for these constructions. Adjoining DO- and 10-
WHs separately to VP gives five Shortest Steps violations. First adjoining the DO-WH to the IO-WH, and
then adjoining this cluster to VP gives six Shortest Steps violations.
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It is predicted therefore that the ranking in (44) defines a grammar in which all
WHs are fronted, but in which they do not form a cluster. There are indeed languages of
this type. Examples are Czech and Polish. Focusing on Czech, all WH-expressions must
be fronted in this language, just like in Bulgarian.

(48) Kdo koho vidél
who whom saw
‘who saw whom’

Unlike in Bulgarian, however, elements can appear between the fronted WH-expressions.
Consider for example second place clitics, which in Czech must always follow the first
major constituent of the clause, as shown by Toman (1986) and Rudin (1988). These
authors further show that these clitics always follow the first WH-word in multiple WH-
constructions. This indicates that the WH-expressions form separate constituents, not one:

(49) a. Kdo ho kde vid€l je nejasné
who him_. where saw is unclear
‘it 1s unclear who saw him where’
b. *Kdo kde ho vidél je nejasné

who where him_, saw is unclear

Moreover, parentheticals can appear anywhere in the WH-sequence in Czech. This is
shown below for an example containing three WH-expressions (Rudin’s 49):

(50) a. Kdo, podle tebe, co komu dal
who according to you what to whom gave
‘who, according to you, gave what to whom’

This analysis of double object constructions comes close to the traditional analyses in Blom & Daalder
(1977) and De Haan (1979) (where our V' is VP, our V" is PredP, and our VP is S). We assume (i) to be
valid for English as well as a basic structure. The surface structure is derived by rightward movement of the
DO, which takes place for reasons outlined in Neeleman (1994).
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b. Kdo co, podle tebe, komu dal
who what according to you to whom gave

The same phenomenon occurs with adverbials. (All Czech data below were provided by
Ludmila Menert, p.c.).

51) a. Kdo rychle co komu dal
who quickly what to whom gave
‘who quickly gave what to whom’
b. Kdo co rychle komu dal
who what quickly to whom gave

From the proposed ranking for Czech it does not only follow that the WH-words do not
form a cluster, but also that no superiority effects should exist (unlike in Bulgarian again).
Whereas in the Bulgarian WH-cluster the subject-WH precedes the other WHs (cf section
3.1), it is predicted that in a grammar defined by (44) the order between the fronted WHs
is free. This is because the number of Shortest Steps violations will always be the same
when all WH-words adjoin separately to VP, regardless of the order in which they are
moved. Compare, for instance the tree in (52) with the one in (46). In (46) the object was
adjoined first, after which the subject was adjoined. In (52) the order of adjunction is
reversed.

(52) VP

N

WH. VP

]

Because segments count only once, there is no difference in the number of Shortest Steps
violations of the paths connecting the subject and the object to their traces. The paths are
<VP, VP> for the subject and <VP, VP, VP, V’> for the object, again giving three
violations in total. We thus predict t:at in Czech-type languages there is free word order
between the WHs (modulo possible stylistic preferences). In particular, it should be the
case that the subject-WH does not have to precede the other WHs. This prediction is borne
out. Alongside (48), (53) exists.
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(53) Koho kdo vidél
whom who saw
‘who saw whom’

Given the trees in (46/52) a further prediction follows. As opposed to the Bulgarian-type,
there should be no verb movement in the Czech-type languages (since the proper structure
for Q-marking need not be derived). It is predicted therefore that there should be no
obligatory inversion in questions with a non-WH-subject. As noted by Kraskow (1992),
this correlation indeed exists. Compare (54) with (39).'¢"

(54) a. Co kupuje Ivan
what buys John
‘What does John buy’
b. Co Ivan kupuje
what John buys

Although our analysis of Czech multiple WH-questions correctly predicts that the fronted
WHs do not form a cluster, that they are ordered freely, and that there is no verb
movement, there is a final point to consider. This concerns the position of the first WH-
element. Until now, we have assumed that, like the other WHs, it is adjoined to VP.
According to Rudin (1988), however, the first WH-expression is moved to spec-CP. This
can, in fact, not be verified for main clauses, because C (V* in our terms) is not present.

' Note that inversion is possible, but this need not be due to verb movement, since Czech has an Italian-
type of free subject inversion.

(i) a. Vcera Jan koupil knihu
Yesterday John has-bought book
‘John has bought a book yesterday’
b. Vcera koupil knihu Jan
Yesterday has-bought book John

The same appears to be the case for the other languages of this type, like Serbo-Croatian (Maaike
Schoorlemmer, p.c.).

"7 It also follows that there will be no languages in which one WH-expression is fronted without
supporting verb movement while the other WHs remain in situ:

6) *WH, [yp ... ;... WH ... ]

The reason for this is that, in the absence of verb movement, WH-movement must be triggered by Q-Scope,
and not by Q-Marking (since this constraint is violated in (i)). This means that Q-Scope would also trigger
movement of the other WHs. As far as we know, this prediction is correct.
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Obviously, there is no complementizer in main clauses, and as we have seen above there
is also no verb movement. Therefore, given the Shortest Steps requirement, we take it that
the initial WH, like the others, adjoins to VP in main clauses.

In embedded clauses the situation is different. Rudin (1988) claims that the doubly-
filled-cOMP filter is present in languages like Czech and Polish. However, we are informed
that in colloquial registers it is possible to combine an overt complementizer with a
fronted WH-expression in Czech (though not in Polish):

(55) Chtél bych védét ...
I would like to know
a. *%e co Marie Cetla
that what Mary read
a’. co Ze Marie Cetla
what that Mary read
b. *7e komu co Marie dala
that who what Mary gave
b’. komu Ze co Marie dala
who that what Mary gave
b". *komu co Ze Marie dala
who what that Mary gave

These facts show that in embedded clauses the situation is as Rudin assumes: one WH-
phrase has moved to spec-CP, while the others are again adjoined to VP (IP in Rudin’s
system). Apparently, in embedded clauses there is an extra factor forcing a longer
movement of one of the WHs, in spite of Shortest Steps. This factor is tied to the presence
of the complementizer Ze:

(56) Myslim/vim/rikdm *(Ze) Janek pfijde
I think/know/say that John comes

This complementizer marks its complement as a declarative. This implies that WH-
expressions, at least at the level of interpretation, should take scope over this
complementizer, or the clause would be uninterpretable.'®* However, as argued by Van

'® In Czech embedded WH-questions, the complementizer that can appear is the declarative one, never
the interrogative one. However, movement of at least one WH to spec-CP would be triggered just as well in
the presence of an interrogative complementizer. This is because, as noted in section 2.2, a clause introduced
by an interrogative complementizer and containing WH-phrases below this complementizer cannot be
interpreted as a WH-question, only as an embedded yes-no question with an echo reading for the WH(s) (see
also notes 6 and 8).
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Riemsdijk (1978), a WH-expression that is A’-moved at surface structure cannot be moved
at LF: its syntactic position is fixed. This implies that if all WHs would adjoin to VP in
embedded questions (as they do in main clauses in Czech), a structure would result that is
uninterpretable. So, in derivations leading to the desired interpretation the WHs must take
scope over the complementizer already in overt syntax. In order to achieve this, it suffices
to move one WH-expression to a position c-commanding the complementizer at surface
structure, i.e. to spec-CP. This becomes apparent if we consider the resulting structure in
(57). (The construction contains a CP as opposed to a VP*, since we are dealing with an
embedded question. Hence, the functional projection is derived by insertion of a
complementizer, rather than by movement of the verb).

(57) CP

N

Absorption between the WHs must take place in order to obtain a multiple question
interpretation. As noted in footnote 11, the condition on absorption between moved WHs
is mutual m-command. The WHs do mutually m-command each other in (57), so
absorption is possible. As a result, both WHs will have the same scope, namely that of
WH; (since, as noted, they must take scope over the complementizer). So, in order for
interpretation to be successful one WH must move to spec-CP in order to provide an
absorption site for the other WHs.

The other WHs will not move to spec-CP but adjoin to VP, because of Shortest
Steps. In (57), Shortest Steps is violated five times (the path <CP, C’ VP, VP> for the
subject giving three violations, the path <VP, VP, V’> for the object giving two
violations). The alternative derivation would involve formation of a WH-cluster within VP
plus movement of this cluster to spec-CP (a la Bulgarian), as in (58), with traces spelled
out. Here, Shortest Steps is violated seven times (the paths <VP, WH,> plus <VP, V’> for
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the object resulting in four violations, the path <CP, C’, VP> for the WH-cluster resulting

in three violations)."

(58) CP

Note that in the optimal structure in (57), as opposed to the suboptimal structure in (58),
Q-marking is blocked by adjunction of a WH to VP. However, Q-Marking is ordered
below Shortest Steps in Czech, and is therefore overruled. Hence the contrast with
Bulgarian, in which (58) is the optimal structure. In this language, Q-Marking is ranked
higher than Shortest Steps (see section 3.1 for discussion).

Finally, it is predicted that, like in main sentences, no superiority effects will
obtain in Czech embedded clauses, not even with respect to the movement of one WH-
expression to spec-CP. This is because all WHs must be moved out of VP anyway. Then,
for Shortest Steps it does not matter which WH-phrase is selected to move further to spec-
CP. This prediction is correct: both (59a) and (59b) are possible.

" It would seem to be predicted that when the distance to be covered by the WH-expressions in a
multiple question increases, clustering will be favored. This is not the case, however. The structure of
multiple WH-questions in Czech remains the same when the WHs are moved out of an embedded clause to a
position c-commanding the matrix-clause (insofar as this is possible in the first place, cf. Rudin 1988:455).
In (i), for instance, no clustering seems to take place:

(i) Co, podle tebe, komu Petr fekl [Ze Jan dal]
what, according to you, who Peter said that John gave
‘What, according to you, did Peter say that John gave to whom’

This problem can be solved if we follow the suggestion of Fox (1995) that evaluation proceeds cyclically.
That is to say, the ranked constraints first apply to the embedded CP, then to the combination of the
embedded clause and the matrix clause. In the embedded CP, Shortest Steps favors separate movement of the
two WH-expressions, as explained in the main text. This means that clustering can only take place when the
larger cycle is taken into account, i.e. when the two WHs have already been adjoined to the embedded VP.
However, then it is no longer possible, because it would have to take place within the embedded clause (the
initial landing site of the WHs), which would be a violation of strict cyclicity.
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(59) Chtél bych vedét ...
I would like to know
a. kdo (Ze) co Cetl
who that what read
b. co (Ze) kdo cetl
what that who read

In conclusion, like the first three, the fourth possible ranking of the constraints we have
proposed results in an actually occurring type of question formation as well. In the next
section we will show that the remaining two possible rankings lead to one more type,
which is attested as well.

3.3 Chinese and Japanese

Suppose the constraints proposed in section 2.3 are ranked as in either (60a) or (60b), the
two remaining possibilities.

(60) a. Shortest Steps >> Q-Marking >> Q-Scope
b. Shortest Steps >> Q-Scope >> Q-Marking

The high ranking of Shortest Steps ensures that it is more important not to move than it is
to satisfy Q-Marking or Q-Scope. The result is that all WH-expressions will have to
remain in situ in grammars defined by (60) (see the tableau in (61), in which the ranking
between Q-Marking and Q-Scope is irrelevant).

(61)  Chinese multiple questions

Shortest Steps Q-Scope Q-Marking
WH V [t t WH] * |k k Wi
= [WH V WH] *% *
V [WH t WH] * %k o *
[WH [WH [t V 1]]] klxe *
WH V [WH [t t t]] s ek o e
WHWH V [ttt] s | sk ko sk ok o o o L , “

34



As is well-known, languages that adhere to the tableau in (61) exist. According to Huang
(1982), Chinese is an example. In root questions as well as embedded questions, WH-

expressions remain in their base position:

(62) a. Ni xihuan shei
you like who
‘who do you like’
b. Wo xiang-zhidao Lisi mai-le sheme
I wonder Lisi bought what
‘I wonder what Lisi bought’

At this point we need to be more precise about the interpretation of WH-expressions in
languages like Chinese and Japanese. We have assumed earlier, following Reinhart (1993),
that in English WHs in situ are not assigned scope by LF movement, but by an
interpretational operation. One of Reinhart’s arguments for this was that the interpretation
of WH-in-situ is not subject to Subjacency. Although we cannot go into the details of the
interpretational operation here, it is important to notice that in essence it makes use of the
fact that a Q-operator obligatorily occupies spec-VP*/spec-CP in English WH-questions.
Unmoved WH-phrases are parasitic on this Q-operator in a fashion reminiscent of
unselective binding, so that for our present purposes the LF of a question like (63a) can be
represented as (63b):%°

(63) a. [Which persons]; did you ask [whether John read what]
b. Which,; ;, did you ask [t; persons] [whether John read what]

We would like to assume that the Q-operator on which WH-phrases in situ depend for
their interpretation must be introduced by lexical material. That is to say, it is not an
abstract operator that can be freely inserted (as in English yes/no questions), but it is
introduced by a moved Q-bearing element (i.e. which persons in the example above).
Returning now to languages like Chinese and Japanese, this assumption has the effect that
one WH-expression must move by covert movement to a position c-commanding the
proposition. After the movement of this one WH, possible other WH-expressions can be
interpreted in situ through the semantic operation proposed by Reinhart. So, an S-structure
like (64a) must be mapped into a representation like (64b) at LF:*

% Unlike absorption of moved WHs, this interpretational mechanism obviously does not require mutual
m-command of the WH in situ and the WH in spec-VP*/CP, which determines the scope of the question.

2! Note that LF movement is possible in Chinese and Japanese, but not in Czech embedded questions
(see section 3.2), because, as already noted in the section on Czech, the fact that WHs move overtly in this

language blocks further movement at LF.
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(64) a.  [yp.. WH.. WH ... ]
b. [VP WH(i,j> [VP cee t’ “es WH] “e ]

So, the prediction is that in languages with no overt movement one WH must move
covertly, while the rest remains in situ.”* Data presented by Watanabe (1992) indicate

that this may well be the case. Watanabe shows that Subjacency effects can be observed in
Japanese as well, despite the fact that all WHs are in situ at S-structure. Consider, for

instance, the contrast in (65).

(65) a. ??7John-wa [Mary-ga nani-o katta ka dooka] Tom-ni tazuneta no?
John-TOP Mary-NOM what-ACC bought whether Tom-DAT asked Q
‘What did John ask Tom whether Mary bought’
b. John-wa [Mary-ga nani-o katta ka dooka] dare-ni tazuneta no?
John-TOP Mary-NOM what-ACC bought whether who-DAT asked Q
‘Who did John ask whether Mary bought what’

Since the scope of the question is the matrix clause in these examples, a WH-expression
must be moved to the top of the construction. The null hypothesis seems to be that
Subjacency is a general constraint on movement, whether overt or covert.” If so, the
ungrammaticality of (65a) can be explained if what, being the only Q-bearing element in
the construction, must indeed be (covertly) moved. The grammaticality of (65b) can be
explained as well: it follows from the presence of a WH-phrase in the matrix clause. This
phrase can introduce the relevant Q-operator, so that what can remain in situ at LF and be
interpreted in the way described by Reinhart.

> On apparent ECP effects with adjunct WHs in situ (or the lack thereof in certain languages) see
Reinhart (1993), Aoun & Li (1993) and Cole & Hermon (1994).

 This is not what Watanabe concludes from this evidence. He assumes, following Huang (1982), that
overt and covert movement fundamentally differ in that only the former is subject to Subjacency. This means
that the Subjacency effect in (65a) gives evidence for S-structure movement. Watanabe then argues that at S-
structure a null operator moves, while what we conceive of as the WH-expression remains in situ throughout
the derivation (cf. also Aoun & Li 1993 on Chinese). Watanabe rejects analyses of the type assumed in the
text (i.e. LF movement of one WH but not the others, with Subjacency holding for covert movement as
well), on the basis of evidence suggesting that the spec-CP of embedded questions is already filled at S-
structure. The evidence is based on the possible occurrence of Subjacency effects with certain overt
movements in Japanese. This evidence is rather inconclusive, however. Watanabe notes (i) that Subjacency
effects are lacking with the most straightforward type of overt movement in Japanese, namely scrambling,
and (ii) that an alternative explanation can be given for most of the supposed S-structure Subjacency effects.
But even if Watanabe is correct, this is not dramatic for our analysis. It would simply mean that Japanese is
of the English type. We would only have a problem if there are no ‘real’ WH-in-situ languages at all.
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To summarize, we have shown that the six possible rankings of Q-Marking, Q-
Scope and Shortest Steps define four different patterns of question formation. All four
patterns do actually occur. We take this as convincing evidence for the existence of these
constraints, and for their operating in an optimality-theoretic fashion.

3.4 French
In French root questions a phenomenon can be observed that we have not discussed yet

and which might seem problematic at first sight: optionality. It is possible that one WH
moves to spec-VP* while the rest stays in situ, but it is also possible that all WHs remain

in situ.**
(66) a. Qu’ as-tu donné a qui
what have you given to whom
b. Tu as donné quoi a qui

you have given what to whom

One way in which optionality can arise in optimality theory is when there happens to be
more than one optimal candidate with respect to a given ranking; it is possible that

2 If the subject is not a clitic, but a full NP like Jean, simple inversion as in (66a) is impossible (cf. ia).
Rather, there either must be stylistic inversion as in (ib), or complex inversion (again involving a clitic) as in

(ic).

(1) a. *Qui a Jean vu
who has John seen
b. Qui a vu Jean
who has seen John
c. Qui Jean a-t-il vu
who John has he seen

Crucially, these examples do not incriminate an analysis in which the WH-movement in French is
obligatorily accompanied by verb movement. On the contrary, this assumption makes possible an explanation
of the fact that stylistic inversion and complex inversion do not occur in non-WH-sentences. (ia) shows that
simple inversion in French is impossible when the subject is not a clitic. What is going on in (ib) and (ic),
then, is that the subject is generated in a position such that it does not block verb movement (although this
cannot be the sole trigger for stylistic inversion, since it is optionally available in embedded sentences as
well). In (ib) it is in a right-peripheral position within VP (cf. Sportiche 1988, Friedemann 1991, and others);
in (ic) it is degraded to an adjunct (adjoined to V*’, cf. Rizzi & Roberts 1989) which is linked to the subject
clitic. At this point we do not have an analysis for why full subjects block simple inversion (cf. Rizzi &
Roberts 1989, Hulk 1993, for discussion).
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candidates are different but nonetheless score equally on all constraints. However, given
the discussion in section 3.1-3.3, this cannot be the case in (66). We discussed all possible
rankings of the three relevant constraints and in all cases only one type of question
formation turned out to be optimal. What must be the case, then, is that (66) is caused by
the fact that in French two of the constraints are unranked with respect to each other. This
leads to optionality as well. When two constraints A and B are unranked with respect to
each other, then the candidate that is optimal when A outranks B and the candidate that is
optimal when B outranks A are rated equally high (cf. Kager 1994). If these are different
candidates, there will be a choice between the two. More specifically, the French paradigm
can be explained by the constraint ranking in (67) (where ‘<>’ indicates equal ranking).

(67) Shortest Steps <> Q-Marking >> Q-Scope

Under the interpretation of (67) in which Shortest Steps outranks Q-Marking, the optimal
candidate will be the ‘Chinese’ one, as the tableau in (68) shows (compare section 3.3).

(68) French WH in situ

Shortest Steps Q-Marking Q-Scope
WH V [t t WH] * |k k K ~
= [WH YV WH] * #% |
V [WH t WH] 1k * ok “
[WH [WH [t V 1]]] o *
WH V [WH [t t t]] s | ok ok ok ok o *
WH WH V [ttt] s ko ks ok ok ok ko

Under the interpretation of (67) in which Q-Marking outranks Shortest Steps, the ‘English’
candidate is optimal, as can be observed in the tableau in (69) (compare section 2.3).
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(69) French WH-movement

Q-Marking Shortest Steps Q-Scope
= WHYV [tt WH] ok ok Kk #*
[WH V WH] *| *k
V [WH t WH] *| *kk -
[WH [WH [t V 1]]] *) L
WH V [WH [t t t]] *| ks Ak
WH WH V [t tt] ok ok ok ok ko : ‘

Note that our analysis explains that, although both WH-movement and supporting V-
movement are optional in French, they cannot apply independently. Both (70a) and (70b)

are ungrammatical.

(70) a. *Quoi tu as donné
what you have given

b. *As-tu donné quoi
have you given what

The ungrammaticality of (70b) is an instantiation on a more general phenomenon. As we
explained earlier, verb movement without movement of a WH will never lead to a more
optimal candidate (see section 2.3). The ungrammaticality of (70a) also follows. The
absence of inversion shows that the WH is in the ‘Czech’ position, adjoined to VP, but
this structure is not optimal with respect to either of the two rankings of French.

Moreover, it follows that, if WH-movement takes place in French, superiority
effects obtain. Under the ‘English’ ranking, which is the one that triggers WH-movement,
Shortest Steps has the effect that the WH closest to spec-VP* must be moved:

(71) a. Qui a vu quoi
who has seen what

b. *Qu’ a vu qui
what has seen who

An apparent problem for the analysis proposed here is that in embedded questions the
optionality of WH-movement disappears. Here, there must be WH-movement of one WH-
expression to spec-CP:
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(72) a. *Je me demande (que) tu as vu qui
I wonder (that) you have seen who
b. Je me demande qui (4¥¢) tu as vu
I wonder who you have seen

Following Lasnik & Saito (1992), we would like to suggest that a simple explanation for
the contrast between French main and embedded questions can be given once the notion
of selection is taken into account. The difference between main and embedded questions
is, of course, that the latter are selected by a matrix verb. A verb like se demander in (72),
for example, selects a complement carrying a Q-feature. This type of selection is basically
semantic in nature. Suppose, however, that there is a constraint which states that semantic
selection must be reflected in syntax:

(73)  Selection
Selectional requirements must be satisfied at S-structure

In the case of embedded questions, Selection will be satisfied when the highest projection
of the embedded sentence carries the Q-feature. In (72b) this is the case, because the WH-
phrase occupies spec-CP. By spec-head agreement and percolation the Q-feature will be
present on CP. In (72a), however, the Q-feature will not reach the top of the projection,
since it is present on the complement of the verb.

We must now ask ourselves what the status of Selection is within the optimality
theoretic theory of question formation outlined above. We would like to propose that it is
not evaluated on a par with the other constraints, for reasons to be explained below.
Instead, two sets of constraints must be distinguished. One set contains the constraints
proposed in section 2.3, the other contains Selection and possibly other constraints. The
output of the evaluation of the first set then functions as input for the evaluation of the
second set. So, if the first set of constraints allows for more than one optimal structure, as
in the case of French questions, the second set of constraints may pick one of these as the
ultimately optimal candidate. Thus the optionality disappears. This is what happens in
French embedded questions. Like in main questions the first set of constraints defines two
optimal candidates. The constraint Selection, which plays no role in main questions, then
filters out the one with WH-in-situ. In strict WH-in-situ languages like Chinese, the first
set of constraints defines only one optimal candidate, due to the fact that Shortest Steps is
not equally ranked with respect to Q-Marking, but outranks it. Hence, there is only one
candidate to be considered by Selection. Given that this is so, it will be the optimal
candidate, despite the fact that it violates this constraint.

One may wonder whether the difference that in French Selection is not violated
while in Chinese it is, cannot be explained as well under the assumption that Selection is
evaluated on a par with the other constraints. This is indeed possible. In this view,
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Selection would be the highest ranked constraint in French, while in Chinese it would be
ranked somewhere below Shortest Steps. As is easy to see, the facts then follow.
However, if language variation is explained by different rankings of Selection with respect
to the other constraints, unattested language types are predicted. Consider, in particular,
the ranking, in (74).

(74)  Selection >> Shortest Steps >> Q-Marking >> Q-Scope

A language defined by (74) would obligatorily leave all WHs in situ in main clauses,
while it would obligatorily move one WH to spec-CP in embedded clauses. The reason for
this is obvious: Selection plays no role in main clauses, so that movement is suppressed
by Shortest Steps; it does play a role in embedded clauses, so that WH-movement is
triggered. To the best of our knowledge, no such language exists. We therefore feel that
separate evaluation is empirically justified.

We think that there is some conceptual justification as well: there seems to be a
parallel in phonology, as pointed out to us by René Kager (p.c.). In phonology,
morphemes can impose selectional requirements on the prosodic shape of the base they
attach to. For instance, if a language allows three prosodic patterns, a morpheme may
require that its base has one of these patterns. However, in general a morpheme cannot
require the base to have a pattern that is not part of the prosodic inventory of the
language. That is to say, selectional requirements typically do not overrule the constraints
determining the general prosodic make-up of the language, a phenomenon known as
structure preservation (cf. Kiparsky 1985). This might be explained if these requirements
operate on the output of the other constraints, like we propose for syntactic selectional
requirements.

In sum, the optionality of WH-movement in French can be successfully analyzed in
terms of equal ranking of Shortest Steps and Q-Marking. However, the possibility of equal
ranking at first sight seems to reintroduce the problem of language typology. Recall that
all possible rankings of Shortest Steps, Q-Marking and Q-Scope define an existing pattern
of WH-question formation. As we saw for French, equal ranking has the effect that two of
these patterns occur in the same language. If equal ranking is an option readily available
in UG, one might expect many such co-occurrences of patterns of question formation. One
might even expect a language in which all four patterns discussed in the previous sections
are attested, namely when all constraints are ranked equally. In fact, however, optionality
as in French seems to be rare and, to the best of our knowledge, languages allowing all
four patterns do not exist. Apparently, what must be the case is that equal ranking is a
marked option. This is in fact a plausible assumption, for reasons having to do with
language acquisition.

Tesar & Smolensky (1993) address the question of how grammars are acquired in
optimality theory. They propose a learning algorithm of which we can only give a rough
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sketch here. Upon encountering a datum, the child concludes that this datum is the optimal
form in the candidate set (in syntax: all outputs that target the same semantics and that are
projected from the same set of lexical items). Crucially, the child then hypothesizes that
all other outputs in the candidate set are less optimal. This hypothesis allows it to rank the
constraints. Constraints that are violated by the encountered datum (i.e. the optimal
output), but not by the other candidates, cannot be ranked among the highest ranked
constraints: they must be outranked by constraints that are violated by the other candidates
but not by the encountered datum. Consider for instance English WH-questions. Suppose a
child encounters a sentence like what will John read. It will then hypothesize that other
potential outputs of the underlying form (John will read what) are less optimal. Those
potential other outputs include *what John will read, in which a WH-expression has been
fronted but the verb remains in situ, and *John will read what, in which both elements
remain in situ. Since the optimal candidate violates Shortest Steps to a greater extent than
either of the two alternative outputs, this constraint must be ranked low. Since the two
potential outputs, as opposed to the actual output, violate Q-Marking, this constraint must
be ranked high. The child thus arrives at the correct partial ordering: Q-Marking >>
Shortest Steps. Further data are required to order Q-Scope with respect to these two
constraints.

The problem of acquiring a grammar with equal ranking should now be obvious.
The learning strategy is based on the hypothesis that all potential outputs other than the
actually attested form are suboptimal. Hence, a grammar will be acquired that rules out
these other candidates. This means that if there is actually a second optimal candidate, due
to equal ranking, part of the already acquired ranking must be unlearned. It seems
plausible that this requires exposure to robust evidence, otherwise the child will ignore the
evidence for a second optimal form like it ignores occasional mistakes in the input. This
explains the relatively rare occurrence of equal ranking.

If this explanation is correct, we predict that, in the acquisition of WH-questions,
French children will first go through a stage of optionality (the constraints are not yet
ranked), then go through a stage in which the optionality displayed by the adult grammar
is lacking (the constraints are ranked), and then learn the adult optionality (Shortest Steps
and Q-Marking are ‘disranked’ again). This seems to be correct. Weissenborn (1993)
reports that from 2;01;19 up to 2;03;21 WH-in-situ is as good as absent in Philippe (one
example out of 114 WH-questions). From 2;06;13 onwards, WH-in-situ coexists with WH-
movement (81 examples out of 199 WH-questions).”

In conclusion, the optionality in French question formation can be explained by
assuming that Q-Marking and Shortest Steps are unranked with respect to each other. At

2 A different matter is why French children (or Philippe at least) go through a stage of obligatory WH-
movement instead of obligatory WH-in-situ. Our suggestion is that the evidence for WH-movement is more
robust in the input because of its obligatory nature in embedded contexts.
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the same time, we expect this type of optionality to be relatively rare, since it is difficult
for the child to learn that two constraints are not ranked: the learning algorithm is
designed to acquire total ranking.

4. Summary

Let us summarize the main proposal of the paper. We have argued that variation in the
formation of WH-questions in such languages as English, Bulgarian, Czech, Chinese and
French can be accounted for by a different ranking of three general constraints on
movement and question marking, namely the following:

(75) a. Shortest Steps
Minimize the distance between chain links
b. O-Marking
A question must be overtly Q-marked
c. Q-Scope
[+Q] elements must c-command VP at surface structure

Several properties of English-type questions follow from the constraint ranking in (76).
(76) Q-Marking >> Shortest Steps >> Q-Scope

The high ranking of Q-Marking ensures that the pro- =r structure for Q-marking must be
derived. Therefore, in English root WH-questions thzre must be verb movement plus
movement of at least one WH to spec-VP*. (In embedded questions, we assume that a Q-
marking complementizer is always present, though under certain cirumstances it is not
spelled out; cf. Pesetsky 1994). In multiple questions the fate of WHs other than the one
that moves to spec-VP*/CP is determined by the fact that Shortest Steps outranks Q-
Scope: they remain in situ. Finally, Shortest Steps explains that the one WH that is moved
is the one closest to spec-VP*/CP (superiority) (Golan 1993).

The properties of Bulgarian-type question formation follow from the constraint
ranking in (77).

(77)  Q-Marking >> Q-Scope >> Shortest Steps

Like in English, the proper Q-marking structure must be derived. So, one WH at least
must be moved to spec-VP*. But since Q-Scope now outranks Shortest Steps, all WHs
must be moved out of VP. We have argued that adjunction of the other WHs to VP blocks
Q-marking, hence the ordering in (77) has the result that all WHs move to spec-VP*/CP.

43



The high ranking of Q-Marking also ensures that there must be verb movement. So, if the
subject is not a WH itself, inversion occurs. Finally, we have shown that even though
Shortest Steps is ranked lowest in (77), it still has its effects: it (indirectly) explains the
effect reminiscent of superiority that within the WH-cluster the subject must come first. A
grammar with identical properties is derived when the ranking of Q-Marking and Q-Scope
is reversed in (77), because they are never crucially in conflict.

If the constraints are ranked as in (78), Czech-type questions are derived.

(78)  Q-Scope >> Shortest Steps >> Q-Marking

The high ranking of Q-Scope ensures that all WHs must be moved out of VP. However,
they do not move to spec-VP* in this case. Given that Shortest Steps outranks Q-Marking,
it is better to adjoin all WHs to VP than it is to apply verb movement plus movement of
all WHs to spec-VP*. The low ranking of Q-Marking implies that there will be no verb
movement, and hence no inversion, in questions in these languages. Finally, we have
argued that it follows from (78) that the order of the WHs is free in this case (there are no
superiority effects).

The two rankings in which Shortest Steps outranks the other two constraints have
the effect that all WHs must remain in situ, as in Chinese and Japanese. Summarizing, the
six possible rankings of the three constraints result in four different patterns of question
formation (in two cases two different rankings result in the same pattern). As we have
seen, these patterns are all attested, while we do not know of other patterns.”® Amongst
other things, it is predicted that there are no languages in which WH-questions are formed
by verb movement while all WHs remain in situ, and that there are no languages in which
one WH is moved without accompanying verb movement while the other WHs remain in
situ.

There is some further language variation: in French root questions, either all WHs
remain in situ, or one WH moves to spec-VP*, with accompanying verb movement. This

% In some languages, like Italian and Irish, multiple questions seem to be impossible. This might be
incorporated into the system by adding a constraint Parse (WH), which is violated if a WH-phrase in the
input is not syntactically realized (cf. Legendre, Smolensky & Wilson 1995). Italian/Irish might then be
accounted for by the ranking in (i) (in the languages discussed in the text Parse (WH) is ranked high).

(1) Q-Marking >> Q-Scope >> Shortest Steps >> Parse (WH)

The high ranking of Q-Marking ensures that there must be movement of one WH to spec-VP*/CP. The
question is what happens to the other WHs in the input of a multiple question. Q-Scope for the other WHs
can be satisfied in two ways: by moving them out of VP as well (see Bulgarian and Czech) or by not
realizing them in syntax at all (in that case Q-Scope is satisfied vacuously). If Shortest Steps outranks Parse
(WH), as in (i), the latter option must be chosen in the optimal candidate.
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means it is possible to have two of the attested patterns occurring in a single language.
This can be accounted for by assuming that two constraints can be unranked with respect
to each other. Considerations of language acquisition suggest that this is a marked option.

If the analysis given here is correct, there is reason to believe that syntax and
phonology are less different than is sometimes assumed.
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Optimality theory and Greek syntax’'
Gaberell Drachman
University of Salzburg

1. Background
This paper claims that the ranking of constraints, a fundamental tenet of Optimality Theory
(OT), is a central part of Modern Greek syntax, and hence potentially of universal grammar.

As against Connectionism, OT respects symbolic representations and does not attempt to
replace them or merely implement them. Thus on the one hand many old syntactic friends will
be found in the present account, though perhaps transformed, e.g., the lexical categories, the
constituent types, and constraints like case, the Projection Principle and the Wh-criterion; and
on the other, not numerical weighting but simply ranking of constraints will be decisive.

As against traditional principles and parameters (P&P) treatments of phonology, morphology
and syntax (including minimalistic ones), OT accounts involve no ordered rules or other
derivational-processes or steps. OT involves only input representations, together with ranked
constraints that filter candidate output representations. As for Minimalism in syntax,
Chomsky’s attitude remains arch-conservative. While for Bromberger-Halle (1989)
'Phonology is different' in requiring ordered rules, for Chomsky (1994) syntax absolutely
depends on derivations.

As against P&P and Minimality, the source of syntactic variation or change lies for OT not in
the language-specific (morphological) properties of functional heads, but simply in the
language-specific ranking or re-ranking of constraints.

And lastly, as against P&P and Minimality theory, which require a supplementary acquisition
algorithm, OT is claimed to constitute its own ready-made (serial or parallel) acquisition
algorithm: for Tesar (1993), a constraint hierarchy is essentially learnable.

2. Syntax

2.1. History

Bromberger and Halle (1989) proposes to answer a challenge from syntax. ‘Questions about
the ordering of transformations and about intermediate representations have all but
disappeared from syntax...... This raises the question whether phonology should not undergo a
similar development’. They add, however, that ‘the facts ..are of a very different nature, and ..
therefore there is no reason to assume a priori that they must be covered by formally similar
theories’. And Chomsky (1994) remains somewhat underwhelmed by the suggestion, as
already indicated.

But now that phonology and morphology have increasingly abandoned rules and derivations in
favour of an OT approach, the converse question arises, do we really have to show why
syntax is different? And in fact we will assume for present purposes that syntax is NOT
different, and thus take the counter assumptions seriously, viz., (1) that there are no
derivations -- there are only output representations of inputs -- and (2) that all constraints are
violable, and there are no holy cows, not even the Wh-criterion, much less subjacency.

2.2. Constraints in syntax and OT
We survey first some general principles for clause structure
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2.2.1.Ready-made constraints
Here are some old friends -- viz., Chomskian minimality constraints ready-made for
taking over as OT constraints:

Move only if necessary, move minimally, Full-Interpretation,

ECP, Subjacency, Case Filter, Wh-criterion,

Last resort, No vacuous Quantifier/Operator-interpretation

2.2.2. Grouped
And here they are as in Grimshaw (1994); grouped, though not ranked.
Some refer to Specifiers, as in
(1) Op-in-Spec, part of the Wh-criterion;
(2) Spec-Phi (Spec of a head with phi-Features) must be filled at SS, equivalent to the
Case Filter *NP [-Case]; and
(3) Subject, or the EPP - the highest A-specifier in an extended projection must be filled.

And some refer to Heads, e.g.,
(1) Ob-Hd - a projection obligatorily has a head;
(2) Hd-left - a head is leftward in its projection; and
(3) *Lex > Func - no lexical head in an F projection.

Others refer to government, e.g.,
T-(Lex) government: T is either governed, or lexically-governed.

And yet others include the well known triad
(1) Projection Principle. No movement to head of, and no adjunction
to a selected clause;
(2) STAY ~ *trace = move only if necessary; and
(3) Full Interpretation (FI)

2.2.3. Further cases
From my own work I add
(1) Minimal structure is to be assigned for each construction token in its own right
(Drachman (1989)) -- though contrast Sportiche (1993); and
(2) Corollary to (1): No generalising assumptions such as ‘all complements are CP’ are
allowed. The size of a (Grimshaw-extended) projection is variable.

And in addition I shall employ
(3) Align -- borrowed from OT-morphology; and
(4) A split form of the Wh-criterion (adapted from Grimshaw, as the constraint True-
Topic - Subjects may be truly Topics, with A’ movement.

2.3. Clause division

2.3.1. The division

The functional division of clauses into Theta (VP, or Argument structure), morphological
checking, and i'yping/Operator components discussed in Drachman (1994) may now be
handled partly under a general 'Align’ constraint (checking, Typing, or Scope), perhaps parallel
to Merge in Chomsky. We have the principle:

Left align Functions, from the right.

This gives us: (1) Align Head, Left of its complement; and (2) Spec, Left of Head-
complement, as in:
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a) in VP (Theta complex);

b) Align Verb-Morphology (Checking module) Left of Theta-complex;

c) Align Type (Decl, Interrog): Complementiser Left of checking module;
d) Align Scope: Align Operators (Topic, Focus, Wh) Left of Type.’

2.3.2. Consequences of the tripartite clause division _
With leftward verb-head, a surface configuration XP-Verb is interpreted as resulting from left
movement by XP over the verb; it must be motivated, by feature-checking or attraction by an
operator. Subject raising in Greek can hardly serve nominative-assignment (Nom) , since the
possibility of VSO shows that Nom-checking may (and therefore must) be delayed until LF
under Procrastinate. Then, supposing a Topic operator is present, subject movement is
obligatorily out of MP -- though via Spec-MP, to preclude violation of the EPP.* If only fully
M-checked (e.g., Case-checked) elements can Wh-move, checking must intervene before Op-
movement; this leaves NP-movement to operate before checking, for instance to guarantee
Nom for raised passive objects. And finally, Op-movement always involves scope, so it may
only be leftward up the tree. We thus at least partly derive the mutual ordering of the
projection modules.

3. Case Studies

There follow now some tentative case studies, the aim of which is to show not merely that
current theories are translatable into OT terminology, but also that OT brings a fresh and
productive perspective to certain problems in Greek syntax.

3.1. Wh-movement
The output of so-called Wh-movement responds in Grimshaw (1994) to (among others) the
three ranked U-constraints

Operator-in-Spec >> Minimal clause >> Move minimally, and/or *trace *

3.1.2. Wh-movement for Greek and English
Since Wh-movement is obligatory in the syntax for Greek as it is for English, we assume that
Op-in-Spec is an undominated constraint in both languages. But of course a Wh-element
cannot be moved to a Specifier already occupied by another constituent (or the trace of one).
Compare English with Greek in this respect:

Wh goes to = Spec-CP Spec-1P Spec-VP

IN U

English: Obligatory =~ NO: NP-Subj NO: Deep-Subj
Greek: Last resort  Oblig when possible NO: Deep-Subj

If we assume ‘Subject in VP’ is a universal, since all the arguments of a verb must be in its
(immediate) projection, it follows that Spec-VP is never available as an Op-landing site. But
Spec-IP and Spec-CP are still candidates. What chooses between them?

3.1.3. English

English has Nominative-assignment overtly in syntax, in Spec-IP. So the first free Spec (recall,
*trace) for English is indeed Spec-CP. Then for English, satisfying Op-in-Spec forces a
violation of Minimal clause by projection-extension to CP.
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3.1.4. Greek

Greek has SOV and VSO (not to mention VOS) orderings on the surface. As
mentioned above, we assume all these orderings to implicate Subject-in-VP and verb-raising,
so that VSO is the SS order with the minimum, i.e., only obligatory movement. But we also
assumed Nom-checking movement in Greek may, and by Procrastinate, must be delayed until
LF. Crucially, then, the VSO option leaves Spec-IP (or whatever it is in Greek ; say, Spec-
MP, as I and others have claimed) free.

Drachman (1989) claimed, against conventional wisdom and the Uniformity Mafia,
that Wh-movement may, and therefore must be to Spec-MP, at least for root sentences in
Greek. Restated in the present OT context, Greek does not need to (and so may not) violate
Minimal structure; MP is enough, e.g., for sentences like (1-2)

(1) pyon filise i-Maria? ‘Whom did Mary kiss?’
(2) pyos filise tin-Maria? ‘Who kissed Mary?’

where any further movement would be vacuous.

3.1.5. The Wh-criterion: a radical cure

But of course this proposal faces the principled and serious objection that it violates the Wh-
criterion. I now offer a radical cure for this apparently fatal woe. Recall the OT tenet; that
variation (whether between individuals or languages) is to be attributed to the ‘re-ranking of
universal (but universally violable) constraints’, so that a given constraint either emerges to
greater (or even despotic) dominance, or sinks into submissive oblivion. What constraints
could be relevant here? Well, obviously the Wh-criterion vs. Minimal-structure.

This idea might be carried out as follows. The Wh-criterion is first split into its two parts, viz.,
Op-in-Spec, and Filled head, as in Grimshaw (1994). Now look at the cases.

3.1.5.1. For English. In languages like English, there is a conflict-laden constellation (of
course topped by the undominated Case-Filter), viz.,

Op-in-Spec (Wh-element in Spec) >>Filled head (by inversion) >>Minimal Structure.

As was said above, Spec-MP cannot be used as an escape hatch, since it is occupied by the
Subject (moved for EPP and obligatory SS Case); and CP is created because of the overriding
need for a Spec position to host the Operator. Minimal structure is violated, and *trace too, in
favour of Op-in-Spec.

3.1.5.2. For Greek. But now suppose that for Greek Minimal Structure is the undominated
constraint, thus;

Minimal structure >> Op-in-Spec/Filled Head (a tie)

Then not only is structure conserved, but we also avoid violating *trace for verb-movement;
the trade-off this time is violation of (part of) the old Wh-criterion, the now-dominated
constraint, Filled Head. No Greek speaker need lay down his life for this!

Compare also the idea of Subject Wh in-situ for English, characterised as avoiding vacuous
movement in Chomsky (1986: 48-54), but perhaps now interpretable as the emergence of the
default dominance of Minimal clause and *trace.

3.1.6. Graded responses
Of course, this Wh-in-MP version accounts for the blocking when we try to operate Wh-
movement and simultaneously front a Subject, Object or Adverb. This was the original
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problem data in Drachman (1989). But crucial to the present argumentation are the
data on graded responses: Min-clause, Op-in-Spec, and Filled Head are again
implicated.

Take now the graded triple (3-5)

(3) *pyon ton-filise i-Maria? ‘Whom did Mary kiss-him?’
(4) ?pyon i-Maria filise “Whom did Mary kiss?’
(5) pyon filise i-Maria ditto

Now 3) *Pyon ton-filise is clearly catastrophic, and never subject to variable judgements. And
conversely speakers agree that (5) pyon filise i-Maria is perfectly well formed. But why is 4)
*Ipyon i-M filise bad yet not catastrophic for many speakers?

The gut reaction in this version is that (4) shows 'dialect variation'. But exactly what is it that
is varying between the putative ‘dialect’ grammars? In the present framework we will not
allow individual degrees of rigour for different parameters (cf. postulating that Subjacency is
only a 'weak' constraint) or even the counting of violation-stars under OT. Rather, we
interpret 'weak' as 'down-ranked' , and we thus re-rank our two constraints as the marked, last
resort case for Greek®. This creates precisely that CP forbidden by an undominated Minimal
structure in 1) , with Greek half-way to the English ranking, as in

CP[pyon MP[i-M filise .....
Op-in-Spec >> Minimal Structure >> Filled Head

with Part II of the old Wh-criterion, viz., Filled Head, downranked to inactivity; and the
proper output is guaranteed. Clearly, the alternative in (5) above, repeated here as (6)

(6) Pyon filise i-Maria ‘Whom did Maria kiss?’

with Op-in-Spec, Min-clause and Filled Head all respected, wins hands down -- so that our
reversals constitute marked situations. As before, Fill Head is satisfied by a full verb, just as in
the German in (7)

(7) Wen kuesste die Maria? ‘Whom did Maria kiss?

3.2. Support from binding

Under Binding, the Minimal-clause constraint interacts with A/A’-movement. Support the
kind of analysis just given comes from 'weak cross-over' facts. Take the example, used in
another context in Horrocks 1994), in (8-9)

(8) *tonj-agapay i-mitera tu-Petru; loves-him the mother-of-Peter
(9) ok/* i-mitera tu-Petruj tonj-agapay [t]; ‘the mother-of-Peter loves-him’

(8) is of course a catastrophic sentence in the intended interpretation, since the pronoun c-
commands the coindexed NP. What requires explanation is the variable status of (9), rejected
by some speakers (X) but acceptable to others (Y). I will assume that there are two
constraints involved, viz., Min-clause, and True-Topic, where True Topic implies that
Subjects are 'really’ topics and thus in an extra-clausal A’ position in Greek.

3.2.1. Take first speakers X
These speakers have the constraint ranking
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3.3.2. Other non-selected adverbs

Taking the enquiry to other non-selected adverbs. Suppose that such adverbs can

indeed be licensed, roughly under ‘sister to V-head’ conditions, as in Drachman-Klidi (1992).
If licensed, they behave like arguments, in that they obligatorily extract to quasi-Operator
position, i.e., Spec-MP: and this extraction should and does block in the diagnostic
configuration of a fronted Subject (the ‘pos’ intended here is of course the Manner adverb,
and not ‘how come?’), as in the pretty bad (18) above. We come back to the question, why
this is not a catastrophic sentence, in a moment.

For the moment, compare the analysis of (18)

CP[pos [ MP[o-Petros ilthe t

This violates Min-clause & Fill-Head. Now consider the alternative in (19) below, with its CP-
analysis, including inversion:

(19) Pos ilthe o-Petros ?
CP[pos C[ ilthe MP[o-Petros [ t

This analysis would (ignoring *trace) violate only Minimal clause, but that is the undominated
constraint for Greek, as we have suggested. So the alternative analysis, respecting Min-clause
(as we showed, available for Greek though not for English) is preferred. On one

interpretation, it does not even violate part two of the Wh-criterion, since Head is indeed
filled:

MP [Pos M’ [ilthe VP[o-Petros t

Now suppose there is an intervening constitutent, so that the adverb cannot be a sister to the
verb? Then, the adverb is simply not licensed in VP. But adverbs can still extract, at least for
some informants. We thus suppose that in such cases an adverb is inserted in-situ in the last
resort Spec-CP, the position originally reserved for inherent Operators - those with in-situ
adverbs, with no movement. This gives us (20-21)

(20) cpl[Pos [ MP[o-Petros filise tin Maria?

Pos o-Petros filise tin Maria?

‘How did Peter kiss Mary?’ (e.g., with passion!)
(21) Pos o-Petros ilthe stin Athina?

‘How did Peter come to Athens?’ (e.g., by train)

Of course, such constructions are far from immaculate; they violate at least Minimal clause,
Fill-Head, and Stay (twice), and everyone prefers the minimal structure I suggested, as in

MP[Pos Agr[ilthe VP[ o-Petros stin Athina
which of course violates none of our constraints except Fill Head (and trivially, *trace for

verb-raising).
To conclude here, we revert to the construction in (18) above, repeated here as (22)

(22) ?Pos o-Petros ilthe?
This is for some informants not thoroughly bad -- again suggesting that some speakers use the

marked possibility, Spec-CP of last resort, of course thereby violate at least the dominant
Minimal clause constraint.
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3.4. Negation: constraint conflicts

3.4.1. Neg-Scope

It is well known that the morphological imperative cannot be negated in MGk. The contrast
between morphological and periphrastic imperatives is clearly seen in (23-4) vs. (25):

(23) grapse-to! ‘Write it!” and
(24) *min grapse-to! ‘Don’t write it!’
(25) (na) min to-grapsis!

Now as compared with Argument and Operator projections, checking projections have a
questionable status. And we might infer that they should provoke no blocking effects. Then,
instead of looking for ways to block V-movement in Neg Imperative (e.g., by assuming Neg is
a head and thus blocks V-movement), we will suppose that there is no such blocking.

To support this, however, we will not take the problematic step of denying that Neg is a head.
Rather, we will change the focus of attention. Suppose now, with Platzack-Rosengren (1994),
we assume (1) that Imperative involves an abstract Imperative-Pronoun (Imp-pro), positioned
in D-zero of a projection under Spec-VP, and distinct from the optional vocative addressee
pronominal; and (2) that there is a condition such that Neg may NOT have scope over this
abstract Imperative-pronoun. Thus for present purposes, under OT, we thus invoke the
constraint

*Neg scope over Imp-pron

At first sight this condition seems too strong, for (ceteris paribus) it should block Neg
Imperative everywhere. But now suppose Neg could cliticise to some X, thus blocking c-
command of Imp-pro by Neg. For English, X might well be the inserted ‘do’ in a phrase like
‘don’t go!” For Greek, which has no equivalent to ‘do’, recall the earlier claim in Drachman
(1994b), viz., that Neg-Imp somehow requires Modal ‘na’; and we can now see why this is so.
The modal particle ‘na’ functions as a host to the clitic Neg , just like 'do' in English, and with
the same desired result.
So we now have a potential c-command-circumvention strategy of cliticisation as in

na-MIN + Imperative

However, in Greek, once na is introduced, its own selection properties are of course activated.
Thus the further (and dominant) constraint Finite-Agreement is activated; the resultant clash
between the [+finite] selected by ‘na’ and the [-finite] inherent feature of the imperative verb
rejects the construction Na+M-imperative in favour of Na+subjunctive.

Thus it follows that, under OT, it is the tension between two constraints that produces the ban
on Neg-Morphological-Imperative. The satisfaction of the anti-command constraint demands
Neg-cliticisation; this in turn violates Full Interpretation in English and Greek. We seek to
express prohibition, but cannot: and Last Resort adds ‘do’ in English and subjunctive in
Greek.

3.4.2. OT and historical change
Now consider the classical Greek (AGKk) situation as in (26-7):

(26) kai me: vradine ‘don’t tarry!’
(27) me:de epimne:sthe:s eti Troias ‘neither think about Troy any longer!’

Clearly, AGk indeed allowed not only Aorist Subjunctive Neg Imperative, but also
Morphological-Neg-Imperative constructions. In our OT model, AGk must have allowed low
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ranking of the scope requirement. The outcome is that no cliticisation-insertion
would be needed, so Finite Agreement is not violated; instead, the (low-ranked)
Scope constraint is itself violated. Formally, the crucial constraints are ranked as follows:

Modern Greek: Finite-Agr >> Neg-Scope >> Full Interpretation
Ancient Greek: Finite-Agr >> Full Interpretation >> Neg-Scope

3.5. On emergence

We claimed that all constraints are Universal, and must be present as potential in all languages,
just as the Distinctive Features in phonology are. For a given language, however, some never
appear, so that they must be presumed so subordinate (low-ranked) that they never get a
chance to operate. That this is not a vacuous (not to say, absurd) assumption is shown by
what is called emergence, where in some context a very subordinate constraint is in fact
suddenly up-ranked (cf. McCarthy-Prince (1994)). Consider briefly the following candidate
cases in Greek and English.

3.5.1. Overt and null subjects
Suppose with Grimshaw (1994) we interpret the Extended Projection Principle (Nom in
syntax/LF) as the constraint ‘Subject’, and the pro-Drop parameter as ‘Free Pronoun’.

Then English has:  Subject (NOM in syntax) >> Free Pronoun
But Greek has: Free Pronoun >> Subject

Yet an overt Subject (clitic) pronoun does in fact turn up in one small corner of Greek.
Consider the sudden appearance of subject clitics in (28-9):

(28) Deictic:  na o-Petros! ~ na-tos!
(29) Loc/Interrog: pu ine aftos? ~ pundos?’

The accident with na-tos is the existence of the uninflectable deictic verb na, which rather
supports the notion that at least some post-clitics are phonological rather than syntactic clitics.
The case of pu-ndos (by contraction from pu ine tos) is different.'®

Conversely, pro-drop does emerge in English, by upranking, although only where discourse
conditions allow Free Pronoun to also dominate Full Interpretation, thus permitting
information-loss. Thus contrast the Declarative with the Interrogative prosodic patterns in (30-
31)

(30) Declarative: (I ) Lost the car keys! (interpreted as 1sg.)
(31) Interrog: (YOU) Lost the car keys? (interpreted as 2sg.)

The alternation of Subject dominant with Free Pronoun dominant of course makes the
difference between English and Greek. Cf. Drachman (1975), Grimshaw (1994).

3.5.2. Emergence as a last resort

Here, recall the Clitic-projection in Greek, proposed in Drachman (1994). This projection is
required (e.g.) to explain the Tobler-Mussafia effect, viz.,. that a clitic cannot stand clause-
initially. This effect is normally inert in standard Greek, where the pronominal clitics are
arguably associated with Agrs instead. But the emergence of a nominative-assigning clitic
projection may be involved as a last resort to save a construction from Crash by *Case
(details in Drachman ibid). Thus, in the construction in (32)

(32) Pyon i-Marian,m filise ‘Whom did Maria kiss?’
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Nominative i-Maria can be in Spec-cliticP, a Nom position; but the corresponding
Accusative could not, in the thus unacceptable (33)

(33) *Pyos tin-Mariaa..filise “Who kissed Maria?’

4. Coda

4.1. On the sources of variations

Under P&P the variation was given by the values of parameters. Under Minimality, on the
other hand, variation lies in the (morphological) properties of F-heads in the lexicon. Sportiche
(1993) reduces this to Morpho-Phonemic properties, a theme recurring in Cardinaletti-
Starke’s (1994) Strength-Deficiency scale. In addition, is there convergence, at least of
theories; e.g., does the growing importance of 'last-Resort' violation of hitherto absolute
principles bring Minimality a step nearer to OT?

Sportiche (ibid) talks of the ‘ranking of strength among these principles’, viz

1) Lexical properties, such as that Q is a bound morpheme, are inviolable;

2) ECP is inviolable;

3) Paradigmatic Uniformity -- may be violated to avoid violations of 1) or 2); and
4) Greed may be violated to avoid violating 1), 2), or 3).

But it may be only a lexical coincidence or slip of the pen when Chomsky writes (1994:48) of
‘the class of derivations that have to be considered in determining optimality’: for indeed we
recall the earlier passage (pg. 5 ibid) declaring that ‘its derivation must (also) be optimal,
satisfying certain natural economy conditions, e.g., conditions of locality of movement. Less
economical computations are ‘blocked’ even if they converge’.

And in fact, Chomsky’s aims (pg. 5 ibid) do not concern the properties of the computational
system expressed in terms of output conditions -- whether through filters in Chomsky and
Lasnik (1977), chain-formation algorithms in Rizzi (1986), or phonology in terms of OT as in
Prince & Smolensky (1993)."

In turn, Optimality Theory lays the whole weight of variation on the ordering of universal
constraints (many of which, as we saw, are all but identical with Minimality principles) -- only
that the constraints are all violable. Questions of opacity as such have, on the other hand,
hardly been dealt with in OT so far.

4.2. On Economy

We agree with those who, like Cardinaletti and Starke (1994) hold that all economy principles
are of the 'minimise alpha' format. But the incorporation of the condition 'up to crash' makes
such principles transderivational; 'you know you must stop if you know that going further will
trigger ungrammaticality' (footnote p. 38).

The Optimality approach circumvents and trivialises this problem at once. Suppose the output
candidate must satisfy 'weak pronominal'. Then if you must violate this, do so minimally: it
follows that that output with the weakest pronominal that does not crash is optimal.

Notes
' Shortened from the paper read at the Workshop in Greek Syntax, FAS Berlin, Dec. 1994
*First, to the opacity problem. In phonology it is clear that, as compared to e.g., Korean

Umlaut (Hume 1990), German Umlaut is opaque wrt the original phonetic front-vowel trigger.
Yet it proved possible (Fery 1994) to predict a significant productive set of the German
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Umlaut cases, viz., those in -chen, for both positive and negative sub-cases; and this by moving
the synchronic motivation away from derivational history, in fact to the level of output
prosodic structure. A parallel stratal treatment might be feasible in the case of syntactic traces,
at LF.

Second, to the absoluteness of constraints. Over the years a certain falling off from the grace
of absoluteness in classical ‘constraints’ is observable. Setting aside long-standing distinctions
such as weak vs. strong Islands, weak vs. strong Crossover, and the characterisation of
Subjacency as a weak constraint as compared (e.g.) to the ECP, -- and noting in passing that
even weak ECP violations are countenanced (Chomsky Barriers) -- consider also a)
Pollock/Chomsky weak (e.g., Theta-opaque) vs. strong (Theta-transparent) affixes; b) the
deployment of Last Resort to ensure convergence in Chomsky 1994, and c) Cardinaletti-Starke
(1994) on three degrees of element-strength, correlating with distance of movement.
Nevertheless, Chomsky (1994) shows no interest in characterisations of the properties

of the computation system in terms of output conditions. On the contrary, he attributes greater
prominence than ever to the derivational approach (ibid, pp.6-7), emphasising its inevitably
step by step nature in the face of opacities between input and output strings, in syntax as in
phonology.

~ For syntax, Chomsky notes crucially the opacity created by deletion and even
replacement of traces. For example, despite the constraint on vacuous subject-movement in
syntax, cases of ECP like the following arise:

*how do you wonder who fixed the car?

where in the syntax, 'how' moves to the inner Spec-CP, then to outer Spec-CP, leaving behind
how-t'. At LF, however, 'who' moves to inner Spec-CP, deleting (or now co-occurring with)
how-t'. Thus the original trace of 'how' is no longer p-governed, violating the ECP

* It is a question whether we also need Align-I: Agr to left of VP (State or Event) - making an
I-relation. We will necessarily revert to align (but elsewhere, for lack of space) to deal with
directionality in clitic placement.

“But there is a problem here. If ECM cases require independently motivated movement for
EPP to Spec-AgrsP before Object raising to matrix, as Iatridou (1994) claims, then EPP
applies to simple clauses too. But then, what allows VSO structures to survive Spell-Out? We
have assumed NP-Subject can remain in VP, so are these cases to be reinterpreted as cases of
NP-subject to Spec-MP (motivated by EPP), followed by Verb-to-Comp? The problems are:
1) what would motivate Verb-to-Comp here? and 2) Negative always precedes the verb (main
or auxiliary), for both SVO and VSO configurations; we would have to assume that Neg
always syntactically cliticises to its verb.

And note the tension whereby certain fully acceptable constructions will still necessarily
contain (lower-ranked) violations: thus, eg.,

a) Wh-in-situ violates Op-in-Spec, but
b) Wh-in-Spec of course violates *trace, and may violate minimal clause as well.

So far as I know, LF movement is so far hardly taken into account in OT.

® Last resort is something of a problem, because subject-fronting is not the only way to achieve
prominence for that NP.
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7 Compare also Tsimpli 1990, which takes Topics in Greek to be base-generated in CP-
adjunction -- though that too is of course an A’ position. So for Tsimpli there are only X-type
speakers.

® Cf. pos2 and the ‘how-come?’ reading in
Pos o-Petros ilthe ‘How did Peter come?’

where pos2 is probably an inherent Wh-word, like yati.
® The missing Qns (how/when/ why is he?) would be semantically anomalous.

'© What about Who/what (is) he/it? These would have Agr-adjustment. And there is the
problem of where na-tos get its case.

"' Support for this judgment comes from the fact that the derivational approach is assigned
even greater prominence under Chomsky's Minimalism (1994:6-7), emphasising step by step
derivation, and pointing to the opacity relations often obtaining between input and output
strings in phonology as well as syntax. Successive raising is an example. ‘Thus...head-
movement meets locality conditions, but several such operations may leave a head separated
from its trace by an intervening head, as when N incorporates to V leaving the trace tN, and
the [vV-N] complex then raises to I leaving the trace ty, so that the chain (N, tN) at the output

level violates the locality condition satisfied by each individual step’. In Chomsky's view a fully
derivational approach captures opacity in both syntax and phonology, ‘and indeed suggests
they should be pervasive, as seems to be the case’.

Chomsky claims we might indeed formulate the desired result in terms of outputs: since
the trace is plausibly a copy, we could invoke a record of the original (and purely local) raising,
within the intermediate trace. But he holds this is the wrong move, since the relevant chains at
LF are (N, tN) and (V, ty), and in these the locality relation eliminated by successive raising is
not represented. And he concludes that ‘the computational system CHJ, is strictly derivational’
and that ‘the only output conditions are the bare output conditions determined externally at the
interface’.
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Fast Speech in a Monostratal Model of Postlexical Phonology
Ursula Kleinhenz

1 Introduction

Fast speech has largely been ignored by theoretical linguists. The literature is
scant. In this paper, however, I will argue that fast speech has some properties pho-
nology has to account for: first, the differences between the formal style (which is the
speech level that is taken as the basis of phonological descriptions) and the faét
speech level are systematic. Second, the phonology has to deal with is the large
amount of variation within fast speech.

The general idea I propose is that the differences in speech rate or style do not re-
sult from different rule orderings, but from different domain sizes, on which one
single block of rules applies. By comparing fast speech phonology to the phonology
of (simple) cliticization, I will show that postlexical phonology provides further evi-
dence for the prosodic view of cliticization (see Booij (ms); Lahiri et al. (1990)).

This paper is organized as follows: first, I will give an overview of the data this
paper will deal with. Thereafter, I will apply the standard models of the phonology-
syntax interface to the German fast speech data and will demonstrate their shortcom-
ings w.r.t. fast speech. Then I will apply the model I will use instead. Finally, I will
point out some difficulties that might arise under an Optimality-Theoretical (OT)-

analysis concerning constraints on non-surface forms.

1.1 The data

The data I will present in this paper are of two different kinds: The first type is the
"standard speech level". It is easy to gather data of this type, since this is the level
phonologists usually talk about. Sources on standard speech come from recent pho-
nologial descriptions of German, such as Hall (1992), or the judgments of native

speakers.

" 1 would like to thank T.A. Hall and Paul Law for their helpful comments.
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The fast speech data I have taken from my own tape-recordings of speakers of
both standard German and a variety spoken in the Rhineland, which has additional
rules showing the domain boundaries I will deal with. ‘

Also, in these varieties it is easier to distinguish between a single speaker's stan-
dard and fast speech utterances. As I observed, speakers were aware of some of their
dialectal characterics, which they suppressed when speaking slowly. One was the g-
spirantization and other was the allomorphy of the neuter pronoun das 'that'. One
and the same speaker switched from varieties such as those in (1.a) to those in (1.b),

when using fast speech.

(1) Alternations between standard speech and fast speech

(a) standard speech  (b) fast speech
geschichten 'stories' [gef1¢ton] [3ef1¢ton]
" das/ dat 'this' - alternation [das] [dat]

The forms in (1.b) cooccur with other properties of fast speech, such as assimila-

tion rules. In (2), some examples of data, this paper will deal with, are given.

(2) Nasal assimilation

(a) Standard speech

i ii i iv

in Kéln kommt man kommt Markus Rennbahn
[1nkeln] [1keln] [komtman] [kompman] [komtmekvos] *[kompmekuos] [Renban]*[Remba:n]
in Cologne come3SG one come3SG Markus race+course
in Cologne does one come does Markus come? racecourse
(b) Fast Speech

in KéIn kommt man kommt Markus Rennbahn
[1nkeln] [kompman] [kompmekuvos] [Remba:n]

in Cologne come3SG one come35G Markus race+course
in Cologne does one come does Markus come? racecourse

One purpose of this paper is to explain the difference between the standard
speech forms in (2.a) and the fast speech forms in (2.b). The forms in (2.i) and (2.ii)
are function words. They can always be subject to postlexical assimilation rules.
Contrary to that, the forms in (2.iii) and (2.iv) are lexical units, members of com-
pounds, etc. In this paper I will argue that they form a boundary to phonology in
standard speech, but not in fast speech. I will introduce a model of postlexical pho-
nology that is based on different input environments for standard speech and fast

speech.
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1.2 The interface between phonology and syntax

Two mod. .5 of postlexical phonology coexist for about ten years. One was pro-
posed by Nespor & Vogel (1986), who assume a prosodic hierarchy providing rule
domains, and the other was first proposed by Kaisse (1985), which assumes two dif-
ferent kinds of postlexical rules (P1 and P2-rules), among which the P1-type has ac-

cess to some syntactic information.

(3) Two models of the phonology-syntax interface

(a) prosodic hierarchy (i.e. Nespor & Vogel)  (b) direct access model (i.e. Kaisse)

syntax syntax
1 \)
prosodic hierarchy Pl-rules  (clitic module)
L,
! pause insertion
postlexical phonology d
fast speech phonology

The model in (3.b) has to assume two different levels of postlexical phonology in
order to provide a separate level of rules that may refer to syntax. One reason for this
is that postlexical phonology has to account for the different speech rates. P1-rules
alone would only create a fairly elaborated speech level. The P2 rules (also called
"fast speech rules") then can refer to nonsyntactic information, because this is over-
written by the intervening pause insertion rule.

The prosodic hierarchy model assumes that phonology does not refer directly to
syntax. Instead, an algorithm derives a prosodic hierarchy, considering the syntax
whose constituents are "restructured” for the purposes of phonology. This prosodic

hierarchy is shown under (4).

(4) prosodic hierarchy (above the word) (Nespor & Vogel 1986)

utterance (U)

intonation phrase (I)
phonological phrase (PhP)
clitic group (CG)
phonological word (Pwd)

These two models are not completely incompatible: Some of the properties of the
direct syntax model are reflected in the prosodic hierarchy, i.e. the clitic group. Fast

speech phonology, however, cannot be derived directly within this model, since the
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large rule domains of fast speech cannot be derived by a prosodic algorithm (see
section 2.3).

In this paper I will propose a model which combines some assumptions of these
two models with some new observations from fast speech, in order to derive pos-

tlexical alternations in speech and style without requiring two or more levels.

(5) A monostratal model of postlexical phonology

(a) standard speech (b) fast speech varieties

lexicon lexicon
syntax syntax

postlexical insertion of

phonology prosodic structure
l \

insertion of postlexical

prosodic | (deletes syntac- phonology
structure | tic information)

The crucial idea behind this model is that variation in style and speed is not the
result of the application of various rule blocks (as in the direct access model) but a
result of the same rules applying on different domains. There are no type 1 and type
2 rules, but "standard" and "fast speech” domains, depending on the timing of the
insertion of the prosodic structure. This algorithm marks boundaries prosodically. It
can either apply after the postlexical phonology, creating large domains by inserting
boundaries only after stressed constituents, or else it applies directly on the syntactic
output, thereby considering major syntactic boundaries and transforming them into
prosodic ones. In this case, the postlexical phonology can only apply on relatively
small domains, creating a standard speech style.

As in the direct-syntax approach, this model provides access to syntax. But this
model is more constrained: the syntactic boundaries are only mapped into the pho-
nological representation if necessary, namely in slow speech, where phonological

domains correspond to syntactic ones. In fast speech rate, syntax is only indirectly



involved. Instead, bigger units are the domains of phonology, which I here call
"superwords". '

The latter part of this proposal is in a way contained in papers such as the ones by
Hayes & Lahiri (1989) or Kenesei & Vogel (1993), who all propose restructuring al-
gorithms in the prosodic phonology framework.

The most important aspect in (5) is that in infinite number of speech rates and va-
rieties can be created, depending on the following two factors: first, the timing of
pause insertion.” Prosodic boundaries are inserted either before or after the postlexical
phonological rules apply.

Note that the motivation behind this is a functional one: elaborated speech has a
different function than fast speech: speakers want to make things as clear as possible.
This is the level of disambiguation forms and else. Fast speech, however, is the level
of économy.

The prediction I make is that only at this formal level of speech speakers need to
refer to syntax. The consequence is that only at this level, grammatically conditioned
phonological processes are possible, i.e. cliticization. At fast speech, clitic pronouns
behave the same way as other forms in the same (unstressed) environment. The
remnants of grammatical information are contained in the domain boundaries: they

mark the most prominent elements of discourse.

1.3 Characteristics of Fast Speech

I already mentioned that fast speech has largely been ignored in theoretical pho-
nology. One of the reasons for this is that fast speech ignores or overrides the very
basic assumptions of phonology and its interfaces, such as the prosodic hierarchy,
sentence boundaries, or the coincidence between phonological and morphological
boundaries.

However, I will argue that fast speech is part of the grammar in that it is a level

with its own systematic characteristics.

" The term "superword" is more appropriate than the phonological phrase, because rules, which
typically refer to the prosodic word apply to these entities as well.

* I have little to say about the insertion of prosodic boundaries. According to my observations, a
prosodic boundary can (or must) be inserted after a focused constituent (obligatorily), after ellipsis,
after coordination reduction, after a topicalized constituent, after enumerations, and so on.
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2 Fast Speech is not Anarchy: Examples from Dialects

I discuss the data below in order to support the idea that there is a systematic dis-
tinction between two very basic patterns of speech, the formal one, i.e. the speech
level to which the phonological descriptions of German refer and the fast speech
level, which has attributes that make them an autonomous part of the speech system.
Speakers kind of choose between the two levels by providing the postlexical phonol-

ogy with different kinds of domains.

2.1 Prerequisites: Domains in Standard Speech

A derivation of the type (5.a) accounts for all phenomena in phonology which de-
pend on syntax. In order to show which domains in phonology correspond to syntax
and which do not, we first have to define the boundaries of phonological domains.
Concerning Standard German, it is well known that there are at least two rules
which indicate whether segments are separated by a syllable boundary: final devoic-
ing and the insertion of a glottal stop.” In an example such as Tag 'day’' the underly-
ing g is realized as [k], since is syllable-final, whereas in the plural form Ta.ge 'days'
it remains [g], since it is resyllabified to the onset of the following syllable. Postlexi-
cal resyllabification will be the most important indication that no boundaries inter-
vene between the constituents involved, since a boundary would block resyllabifi-
cation.

German, in contrast to other languages, has few rules of the syntax-sensitive type
and they all have to do with cliticization. It has been doubted whether there are cli-
tics in German at all (see Cardinaletti & Starke 1995). Showing that the so-called
"simple” clitics' can be used in order to illustrate the difference between the two ba-
sic levels of speech, we can at the same time show that there is grammatically condi-

tioned phonological reduction.

’The latter rule is optional: it can only indicate that a syllable boundary is indeed there. If no glottal
stop is inserted in a vowel-initial context, especially if this vowel is unstressed, this does not
automaltically indicate cliticization.

*According to Zwicky's (1977) definition, only simple clitics can be related to their full forms by
phonological rules.
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2.2 Cliticization

In this paper I adopt the prosodic view of cliticization i.e. that a clitic is incorpo-
rated prosodically into the host word (see Booij (ms)). Since cliticization is not the
main topic of this paper, I will ignore further details about proclitics and enclitics. In
each case, the result of cliticization is that the clitic and its host form a single pho-
nological word, which can be tested by applying the well-known criteria of pho-
nological words to these forms: according to Booij, phonological words are the do-
main of syllabification, i.e., clitics have to resyllabify, if the environment requires sa.

A simple example is shown in (6), where the devoicing of the stem-final /d/ is
blocked, because the consonant was resyllabified. If there were a syllable-boundary

after the stem-final 4 in find-, it would have become voiceless (see 2.1).

(6) Resyllabification of a clitic

[dat fin.dxgav'rigtic]
das finde ich auch richtig
this find I also ok

I think it's ok this way

Assuming the model in (5), one would expect that, in standard speech, phonology
can treat units differently according to their syntactic properties, while in fast speech
it cannot, because the phonological rules apply after the syntax.

Cliticization can be traced back to systematic processes which also apply in fast
speech level. The difference is that, in fast speech, only phonological and prosodic
information can constrain their application. I will try to show that the difference
between speech styles really is a difference between domains of rule application.
This difference is induced by a different timing of prosody. Prosody is either applied
in the syntax, deleting the syntactic boundaries (thereby making them inaccessible
for the phonology) or it is applied after postlexical phonology. In the latter case,
phonology is constrained by syntax, which results in a formal speech style. In (2) and
(7), this difference is illustrated, using nasal assimilation as an example. Nasal as-
similation is another rule which is constrained by boundaries.

A phenomenon typical of the Rhineland area (and some other German dialects in
the more southern parts) is the lenition of obstruents in intervocalic position. But as
one can see from (7), voicing does not apply across the board to all intervocalic ob-

struents. Strikingly, it applies to the obstruents in (7.a) but not to the ones in (7.b),
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although generally, any phonological interaction would be more likely in environ-
ments such as in (7.b) compared to (7.a). In (7.a), the VCV-context is interrupted by a
morphological word boundary whereas in (7.b), the intervocalic obstruent is word-

internal in one case and between stem and suffix in the other case.

(7) Intervocalic lenition across morphological boundaries

(a) [da'bl1g1¢] nicht durch
da blick ich nicht durch
theresee I not through
Idon’t get this
[das mvze] noch machen
das mufS er noch machen
this must he still do
he still has to do this

(b) Peter *[pede]

Peter
arbeit+en *[?ebaidon]
work+35G

Intervocalic lenition seems to refer only to the boundary between clitic and host

word.

2.2.1 Evidence for the Clitic Group?

In this section I will discuss some data from fast speech, which seem to suggest
the need for the category clitic group as a rule domain. However, I will show that
these data can be explained neither with the clitic group, nor with a prosodic incor-
poration rule (see Booij ms.) alone. There is evidence for an enriched prosodic repre-
sentation, such as the prosodic subcategorization (Inkelas 1989), because rules such
as in (7) refer to this representation.

Phonological generalizations such as the one in (7), referring explicitly to the
boundary between a clitic and its host word, but nowhere else, seem to be evidence
for the so-called clitic group (see (4)), which was introduced by Nespor & Vogel
(1986: 154). The clitic group consists of a nonclitic phonological word plus adjacent
clitic Pwds, depending on their directionality. Still, a look the data in (8) shows that
the clitic group is not the environment of this rule, neither does it serve as its do-

main, nor as its domain boundary.
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(8) Further intervocalic environments’

(a) [[arbeitet],,, [er],w].c — arbeite[d]er but not *arbei[d]e[d]er
works he works he works he

does he work?
(b) [[eine]. [Tat].; [ohne]., —  "eine ta[d]Johne
*eine [d]a[d]ohne

an action without

In (8), I made up some contexts, in order to look at the clitic group as a rule do-
main. Both examples in (8) are clitic groups containing contexts, which should trig-
ger lenition: intervocalic obstruents within a clitic group (‘'domain span’) as well as at
the edge of a clitic group ('domain limit). In both cases, lenition does not apply.
Therefore, we can conclude that lenition marks the boundary between host and
clitic. This, however, cannot be expressed in terms of the clitic group.

The only way to describe the lenition rule is to refer to the special kind of bound-
ary involved, in other words, to give up the notion of the clitic group and refer to the
prosodic properties of function words instead. This can best be captured in terms of

the prosodic subcategorization framework (see Inkelas (1989)) (see also (20)).

(9) Subcategorization frame of an enclitic element (Inkelas 1989: 81)

[ P

In this model, the idiosyncratic properties of clitics result from their lexical sub-
categorization frame which requires them to take a host word in order to be prosodi-
cally licensed. If we incorporate the idea of prosodic subcategorization into the
model of postlexical phonology described here, it would be part of the lexical infor-
mation, which is only accessible to phonology at the standard speech level. In other
words, only in standard speech, clitics are expected to behave differently from other

unstressed forms. The lenition rule can thus be stated as follows:

(10) Intervocalic lenition

2] el [ I

-voice

*These restrictions refer to all speech levels.



According to (10), intervocalic obstruents con only be voiced if a prosodically
weak form follows.® This can be seen in (11): only the boldprinted obstruents can be

devoiced.

(11) Application of lenition according to (10)

da ['bl1gl,, 1¢], nicht durch
da blick ich nicht durch
theresee I  not through
I don't get this
das [mvz],, ®],, noch machen
das muff er noch machen
this must he still do
he still has to do this
[Peter],,,
Peter
[arbeit+en],,,

work+35G

. [[arbeitet],, [er];

works he
does he work?
[[einel,, [Tatl,,, [ohnel,,

an action without

2.3 Domains at Fast Speech

In this section I will apply the proposals I have made so far to fast speech data.

I will show that fast speech phonology has some properties which make it differ
from the standard speech level in a systematic way. Therefore, phonology has to ac-
count for this.

Besides, I will show that the treatment of fast speech does not imply a new sepa-
rate level of grammar. Instead, fast speech is the result of an application of the aver-
age postlexical phonology. The difference is that the rules apply in different do-
mains.

Standard speech phonology applies on grammatical domains, its rules primarily
have the function of supporting the grammatical boundaries (i.e. disambiguation

etc.)

* The environment [[-cons] ,, __ [-cons] ,, cannot be tested, since there are no function words
beginning with a voiceless obstruent in German.
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Fast speech phonology applies in domains which are basically conditioned by the
direction of speech processing. This means, as much material as possible is moved to
the preceding phonological domain.

As a consequence, the diagnostics for fast speech versus standard speech is the di-
rectionality of rules. While in standard speech, rules which apply across word
boundaries, such as assimilation, may either apply progressively or regressively, de-
pending on the grammatical relationship of the words involved. At fast speech,
however, the very same rules apply across all word boundaries, ignoring the gram-

matical restrictions at slower speech (see (7) to (11))

(12) voicing of obstruents in fast speech
(a)

[dat.zugar'iredotox]

. das suggeriert es doch
this suggests it well
this does it well suggest

(b)

in EInem GeschoSf ist [noy'aufelop]

in einem Geschof ist noch Ausstellung
at one floor 1is also exhibition

at one floor, there is also an exhibition

Another question of interest is why the second t in (12.a) doesn't voice. We will

return to that question later (see example (24)).
In (12.b), we can see that the voicing rule is not restricted to plosives: the final x in

noch 'still' becomes y, the voiced velar fricative, which does not exist in standard

German.

2.3.1 Resyllabification and Domain Boundaries

Ignoring syntactic information as well as categorial information is a well-known
property of fast speech. Nespor & Vogel have proposed the Utterance (U)-restructur-

ing algorithm to account for phonological rules across large domains

(13) U-Restructuring (Nespor & Vogel 1986: 244)

Adjacent Us may be joined into a single U when the basic pragmatic and phohological
conditions are met and when there exists a syntactic relation (ellipsis, anaphora) and/ or
a positive semantic relation (and, therefore, because) between the Us in question.
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The problem about this algorithm is that it is not restrictive enough to account for
the standard speech data which typically respect these boundaries, but at the same
time too restrictive to explain what really happens in fast speech. Below, I have listed
some cases, where the phonological utterance just not seem to be relevant at all. The
domain of obstruent voicing is the word. The cases listed in (14) require a domain

even larger than an utterance would be.

(14) Obstruent voicing

diese linie. die ['ge:dybrigons] hier durch diese tiirme da
geht tibrigens

thisline it goes by the way here through these towers there

you may have noticed that this line crosses the towers over there

(15) Reyllabification across major syntactic breaks

. (a) embedded clauses

das letzte worane sich [e?inede] is anne deutzer briicke

das letzte woran er sich erinnert: er ist ander deutzer briicke

the last thing towhat REFL recalls,he is atthe bridge of Deutz (place
name)

the last thing he remembers was that he was at the bridge of Deutz (when it happened)

(b) relative clauses

ich fintas richt nich nach firsisch
ich finde,das  riecht nicht nach pfirsisch
I thinks this ~ smells not like peach

to me, this doesn’t smell like peach

(c) main clause boundaries

is das ok wenn der hausmeister zwischen dem miill und dem wc sitzich mein jetz
ma so

is that ok if ~ the caretaker between the garbage and the toilet sits? I mean just...
do you think it is ok that the cartaker’s office is located between the garbage and the toilet? I just
wanted to know...

(d)

da is die ganze  verwaltung [drmanzovarte]
drin und so weiter

there is the whole administration there inand so on

the whole administration is in there, and so on.

3 Postlexical rules

In this section I will discuss the postlexical rules which derive the fast speech
forms. According to the model in (5), the same set of rules should account for all

postlexical rules, the different speech rates being a result of different rule domains.
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Generally, the postlexical rules apply whenever their description is met. This

means that they are blocked by boundaries of any kind. In the next sections, this will

be demonstrated.

(16) resyllabification
CV-o.CV

Resyllabification has different outputs at different speech levels, because it only
applies to adjacent segments. If a C.V-sequence is separated either by a syntactic or

by a prosodic boundary, the consonant cannot be resyllabified.

3.1 Variation

At fast speech, we find lots of varying forms, such as the ones in (17.b).

(17)

(a) standard speech sind aber 'but they are’  ['zint.a:be] *['z1n.da:be]
be3SG but
(b) fast speech [zint.a:be] / ['zin.da:be]

The varations are due to two factors. First, one and the same utterance can be split
up into different domains, depending on speech and style. Second, most postlexical
rules are not ordered, so that their application may result in different varieties.

Below, I will introduce the most important rules, which interact in the postlexical

component.

(18) Final devoicing (FD) (Hall 1992: 52)

[-son] = [-voice] / __]6
(19) r-vocalization (r-Voc.) (Hall 1992: 57)

C
+son I
+cons | — [-cons]( X

+cont
optional after short vowel

(19) vocalizes an r in a syllable-coda, obligatorily after a long vowel, optionally

after a short one. For example, fihrt er 'does he drive' is realized as [fe:ete].
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(20) Obstruent voicing (OV) ("feeding"-relation to (19))
[-son] — [+sth] / [[-cons] _ ],y V I o

For example, fihrt er 'does he drive?' reduces to fdh[ete] (according to (19)) and
then to fih[ede], according to OV. In standard German, this rule only occurs at the
boundary between clitic and host word. This can only be expressed in terms of its
prosodic subcategorization frame. This formal description rules out all other envi-
ronments and ensures that the rule only applies in this environment and not on other

forms (such as those in (8))

(21) voicing assimilation (VA)

[-son] - [-sth] / [-sth] __
Le., fahrt der 'does this one drive' assimilates to fihrt[t]er. Subsequently, the gemi-

nate gets reduced by (22): fahr[t.tler — fihr|t]er.

(22) Degemination
C C

[+obstr][+obstr], — [+obstr][+obstr],

4 Comparing Standard Speech and Fast Speech

Below, I will demonstrate how these rules may account for the variations at the
different speech levels. In the end of the section, I will discuss briefly some cases,
which would be a problem for an analysis in an Optimality-Theoretical framework.’
The postlexical rules apply in different ways, depending on the input they get. At a
formal speech level, the input corresponds to the major syntactic breaks and does
also consider information contained in the lexical subcategorization of the forms.

In fast speech, the syntactic and the categorial information are overwritten by the
insertion of prosodic boundaries. These boundaries create domains in which the
postlexical rules apply. The size of these domains again varies according to speech

rate. The postlexical rules cannot cross boundaries.

"For overviews on OT see the other papers in this volume.
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4.1 Examples

The following examples show some of the problematic cases, variation in fast
speech as well as counterfeeding relations among rules. In a d.d - sequence as in (23),
the first (syllable-final) consonant voices optionally, depending on the interaction of

degemination and final devoicing.

(23) fast speech variation

(a) und.dann 'and then' (b) und.dann 'and then'
FD unt.dan Deg. un.dan
Deg. - FD -
vc.ass. unt.tan
Deg. [un.tan] [un.dan]

(23) shows how the nonordered application of rules accounts for the different
realizations of the sequence und dann. In (23.a), final devoicng bleeds degmination,
whereas in (23.b), it is the other way round. In (24), I contrast two cases, intervocalic
t in fahrt er 'does he drive' and the environment t.d in fihrt der does this one drive?’,
in order to show the interdependencies of rules.

Note that the form *[feede] in (24.b) is not a possible realization of fihrt er.

(24) extrinsic rule ordering

(a) fahrt der (b) fihrt der (c) fahrt er (d)

/fe:Rt.deR /fe:RteR /
VA. fe:Rt.teR VA fe:Rt.teR VA —- r-voc feete
ov - Degem. fe:R.teR ov - OV feede
Degem. fe:R.teR r-Voc. femrete r-Voc feete
r-Voc. fere.te oV * fere.de

In (24.c) and (24.d) the rule-based explanation for the alternating forms [feede]
and [feete] is given: r-vocalization feeds OV, since it creates the intervocalic envi-
ronment required. These alternations could easily be explained in an OT-framework
as unordered constraints. Forms such as in (24.a) and (24.b), however, would be a

problem in an OT-based analysis (see below).

4.2 Problems with an OT-analysis
(24.a) and (24.b) are examples of a problem an OT-analysis would have to deal

with. On the surface, the form *[ feede] should be in free variation with [feete]. Since
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the constraints blocking the deletion of one of the input consonants are violated
anyway, both forms should be equally optimal (which can be seen from the surface
forms in (24.c) and (24.d)).

The reason why the form *[feede] is still ungrammatical is, I suppose, due to a

constraint, which operates holds the derivation on the non-surface form [feet.te], the

Linking Constraint.

(25) Linking Constraint (Hayes 1986)

Association lines are interpreted as exhaustive

In order to explain why data such as the ones in (24)(b) do not exist, we must say
that the linking constraint blocks them at one intermediate level of the derivation.
After voicing assimilation, the two consonants in consideration form a linked struc-
ture. Thereafter, they cannot be input to rules treating them as single consonants,
such as obstruent voicing.

The possible alternative explanations, such as extrinsic rule ordering, could not be
explained in terms of OT, either. I conclude that, at the fast speech level, we have to

deal with a certain amount of derivation.
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Vowel weakening and vowel deletion in German*
A constrained-based analysis

Sylvia C. Lohken
FAS, Berlin

0. Introduction

During the Middle Ages, full vowels in German were weakened to schwa in most unstressed
positions. In many cases, these vowels were subsequently deleted in a syncope process. An
example is given in (1).

(1) OHG! “éristo > MHG “ér(9)sta> > NHG érsto

I will show that both sound changes (i.e. the weakening of full vowels to schwa and the
subsequent deletion of schwa) were caused by an interaction between prosodic and segmental
criteria. Within the constraint-based approach of Optimality Theory (McCarthy/Prince 1993a,
Prince/Smolensky 1993), these interactions can be described in a precise way. This description

is the first aim of this study.

The second goal relates to the theoretical framework. Like most recent phonological
theories, Optimality Theory was developed based on synchronic data only, and hence case
studies in this framework relating to sound change are very rare (e.g. Zubritskaya 1994).
However, it can be shown that the description of diachronic developments sheds a new light on
several aspects of the theory itself. First, it will be shown that constraint reranking can serve as
a descriptive base for variation and sound change data. Second, sound change also causes an
alteration in the input that are not motivated grammatically but rather economically and thus
relate to Lexicon Optimization (Prince/Smolensky 1993:192-196). Faithfulness relations
between inputs and optimal candidates change because of the reranking of constraints. In this
context, sound change can be interpreted as a lexicon optimization process in which inputs are

changed according to modifications in faithfulness relations.

In the first part of this paper, the data will be presented. The following section is an
introduction into the basic assumptions of Optimality Theory. Section 3 contains an analysis
referring to segmental and syllable-related constraints whereas section 4 focuses on the
prosodic context in which weakening and deletion processes occurred. In the last section I will

sketch the interaction of segmental and prosodic conditions that favoured the given sound

change phenomena.

* 1 would like to thank Wiebke Brockhaus, Nanna Fuhrhop, T. Alan Hall, Ursula Kleinhenz, Mark Verhijde

and Wolfgang Wurzel for helpful comments and discussions.
' The following abbreviations will be used: OHG (Old High German), MHG (Middle High German), NHG

(New High German).
2 The parentheses around schwa indicate that the de7l_e7tion of this vowel was optional in this stage.



1. Weakening and deletion of vowels in OHG and MHG

In OHG and MHG, vowels in unstressed syllables were very regularly weakened to schwa.
Weakening did not take place in some derivational suffixes if these suffixes could bear
secondary accent.3 The words in (2) show that the morphological domains were not crucial to
both weakening and syncope phenomena: Both processes took place in prefixes (2a) as well as
in suffixes (2b) and stems (2c¢). As in many OHG and MHG texts, the circumflex is used to

mark vowel length.

(2)

a. OHG
gil Thnissa
gindda

b. OHG
gougalari
dffanunga
dhsalom

c. OHG
“éristo
giméinida
h’ulisa

d. OHG
hémidi
héngist
hérbist
mérzo
o6baz

The words in (2d) are not subject to the following analyses. Relating to prosodic structure,
they are special because the NHG words are monosyllabic after vowel deletion has taken place
whereas syncope caused disyllabic foot structures in all the other words in (2). In addition to

prosodic and segmental conditions, the data in (2d) also require reference to morphological

MHG

galichnisso

gl(onddo

MHG
goukolera
Offnungo
dhsal(a)n

MHG
éen(9)sto
gaméinde
hilso

MHG
hém(a)da
héng( o)st
hérb( 9)st
mérz( )
ob(9)3

NHG
Gléichnis
Gnddo

NHG
Gduklor
‘Offnung
Achsain

NHG
érsto
Goméindo
Hiilso

NHG
Hemd
Hengst
Herbst
Mirz
Obst

markedness conditions which are not considered in this study.

Vowel weakening in unstressed syllables was favoured by several conditions. As the

examples in (2) show, main stress in all three stages is usually on the first stem syllable. There

'parable’
'mercy’

‘clown’
‘opening'
'shoulders’, dat.pl.

'first'
'‘community'
'husk’

'shirt'
'stallion’
‘autumn’
'March'
'fruit'

are only some very rare exceptions, some of which are listed in (3).

3) OHG
forhana
héluntar
horna3
lébéntig

MHG

forhel

hélundor
horniz
lébondic

3 Such suffixes are -ig, -in, -lich, -ung, etc.

4 See Lohken (to appear) for an analysis of the data in (2d).

NHG
Forélla
Holundor
Hornisso
lebéndig

'trout’
‘elder’
'hornet’
‘alive'’



In MHG, main stress was still on the first stem syllable (Paul 1969:24). Subsequently it shifted
to the second stem syllable. Apart form these exceptions, however, the position of main stress
in nativc German words is very regular.> This regularity contributed to the weakening of

unstressed syllables.

Secondly, German is an accent-counting language, meaning that the distance between
stressed syllables tends to be equal. In accent-counting languages, vowel weakening is
particularly frequent (Wurzel 1994:50ff.). However, not all weakened vowels were deleted.
Factors favouring syncope are listed in (4).

4) Factors favouring syncope in MHG

- three or more syllables per prosodic word

- vowel position left or right from n or [
The data in (2) mostly meet these factors. Note that these are only general tendencies but not
necessary conditions for vowel deletion. Especially the consonantal environment has to be
interpreted only as a statistical but not as a decisive factor. However, both factors show that

prosodic as well as segmental conditions should be considered with respect to the given data.

The rules in (5) formalize the weakening and syncope processes that took place in
German. Since schwa does not have any terminal articulator features (Kenstowicz 1994a:159),
weakening means that full vowels in unstressed syllables lost their place specification (5a).
Since this affected all kinds of vowels, reference to place in general is sufficient and need not
be specified. Syncope (2b) is a process in which a whole segment is removed from the syllable
structure. In the present cases, the word had to be resyllabified because a nucleus was deleted.

(5) a. weakening b. syncope

Ow Ow

I |

A% =

| |

= \Y%

l |

PL 3

(5) illustrates that weakening and syncope are subject to segmental and syllable-related
conditions. These conditions can be formulated in terms of constraints. The next section

introduces the theoretical framework.

2. Optimality Theory

During the last few years, phonological theory has changed its focus. Instead of derivational
approaches and rule-governed processes, representations have become the basic instrument of
structural descriptions. One of these non-derivational models is Optimality Theory.

5 See Eis (1950:20f.), Paul (1969:25f.), and von Kienle (1969:16f.) for differences between nominal and verbal
compounds since the Germanic period.
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Within this theory, the evaluation of surface structures is essential. A morphological
chain consisting of one or more lexical entries serves as an input. This chain is assigned
phonological structure (such as syllables, feet, etc.). This assignment is formalized by the
function GEN (6a). Via different ways of structure assignment, GEN generates a set of
candidates.

(6) a. GEN (input) — {cand,, cand,, cands, ..., cand,}

b. EVAL ({cand,, cand,, ..., cand,}) = output

The evaluation function EVAL accounts for the selection of the candidate with the optimal
structure. Evaluation parameters are universally valid constraints. The functions GEN, EVAL,
and the constraint inventory form the three modules of a grammar. Within a language,
constraints are ranked in a specific way. Due to this ranking, the degree of well-formedness of
single candidates can be measured. Constraints refer to all areas of phonological structure,
such as syllable structure, foot structure, correspondence between affixes and syllables,

epenthesis, deletion, etc.

The importance of a constraint in a language depends on whether the constraint is active
in this language, and - if this is so -, how it is ranked in relation to other constraints.
Constraints can be violated. The higher a constraint is within the ranking, the more selective is
a violation. A violation of a lower ranked constraint can be accepted to avoid a violation of

more important constraints.

For example, the constraint ONSET ("Syllables have onsets") has a high ranking position
in German. Therefore, epenthesis of additional segments can take place to avoid a violation
against ONSET, although epenthesis causes a violation of the constraint FILL ("Syllable
structures are filled with underlying segmental material"): FILL is dominated by ONSET (7a).
The tableau in (7b) shows how the optimal candidate is evaluated.

(7

a. ONSET >> FILL
b.

Input: teatar | ONSET | FILL

te.a.tor *|

@ te. fa.tor *

Explanatory note: The dot (.) indicates a syllable boundary. The candidates which are
generated by GEN are listed underneath the input. Potentially, the number of
candidates is infinite. It is for the sake of transparency that the list contains only two
candidates. The hand (") points to the optimal candidate. The asterix (*) indicates a
constraint violation. The exclamation mark is placed at the right hand side of a violation
that is crucial for the ruling out of a candidate. Shaded fields are not relevant for the
selection.
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In the course of GEN, candidates can be assigned both too much or not enough phonological
structure. In the first case (‘overparsing'), the segmental chain is parsed into more prosodic
constituents than necessary, or additional segments are inserted and thus cause FILL
violations. Underrepresentation of phonological structure (‘'underparsing’) occurs if segments
or prosodic constituents (8) are not parsed into constituents of the next level of the prosodic
hierarchy.

(8) Prosodic Hierarchy (Nespor/Vogel 1986)

prosodic word

foot

syllable

subsyllabic constituents
Unparsed features are excluded from the phonetic surface of the respective segment. Unparsed
segments belong to the candidate but are similarly not phonetically realized. The PARSE-
constraints that will be needed in the following analysis are listed in (9).

9 a PARSE-FEATURE Features are parsed into segments.
specification: PARSE-PLACE Place features are parsed into segments.
b. PARSE-SEGMENT Segments are parsed into syllables.
c. PARSE-SYLLABLE Syllables are parsed into feet.

PARSE-PLACE is one of the possible specifications of PARSE-FEATURE.S As I show below
in section 3, PARSE-PLACE is the constraint that accounts for vowel weakening. Both vowel
weakening and vowel deletion violate one of the PARSE constraints: In the first case, PARSE-
PLACE is violated (10a), whereas vowel deletion can be described as a violation of PARSE-
SEGMENT. In the latter case, a whole vowel is not parsed into syllable structure (10b).

(10) a. OHG gina:da > MHG gaona:do
b. MHG gona:do > NHG gna:do  'mercy’'

A violation of PARSE-SYLLABLE (9c) occurs if a syllable is not licensed by a metrical foot.
In contrast to PARSE-PLACE and PARSE-SEGMENT, PARSE-SYLLABLE does not
influence the phonetic realization of the unparsed syllable. German prosody allows unparsed
syllables in certain contexts. Vowel weakening could arise either in non-heads or in unparsed

syllables.

3. An analysis relating to segments and syllable structure

A first analysis of the data given in (2) can be presented by focussing on constraints that belong
to the PARSE family. Since all phonological features are supposed to be contained in the input,
the non-specification of a feature implies a PARSE violation.”

6 Other possible specifications are PARSE-[voice], PARSE-[nasal], etc.

7 However, the assumption that features are specified in the input does not cause a change in the candidate
evaluation. If certain features had to be assigned to candidates (e.g. default values in underspecification theory),
this would cause violations of another FAITHFULNESS constraint, namely FILL-F ("Features are underlyingly
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(11) *o.
| Vowels in unstressed syllables do not have a place specification.
\

PLACE
The PARSE constraint in (11) (Kiparsky 1994) relates to both prosodic and segmental

structure. In many languages, vowels in non-prominent metrical positions have less phonetic
specification, whereas vowels in prominent syllables contain relatively more features and/or a
higher degree of scalar values, such as sonority (Trubetzkoy 1939, Kiparsky 1994).

Within the framework of OT, sound change can be described by a reranking of
constraints: Due to changes in the hierarchy, the optimal candidate in ranking 1 can differ from
the one in ranking 2 (12). |
(12) Ranking 1 (t;) ---> cand,, =X

Ranking 2 (t,) ---> cand,u =y
However, this concept is idealized: In the course of language change, there are also variation
phenomena which have to be accounted for. Candidate x and candidate y may both be
acceptable variants during a certain period. Since Ranking 1 and Ranking 2 are two different

grammars, variation can be accounted for as grammar competition.8

I will show that the variation phase can also be described as a reranking that has not yet
been fixed because the dominance relations are not yet established. In that respect sound
change is not reduced to a switch from ranking 1 to ranking 2, but is rather seen as a gradient
shift of one or more constraints within a given hierarchy. During this development, dominance
relations weaken, are neutralized and rearranged, and eventually new dominance relations
emerge. The analysis will show that this concept can account for the empirical facts in a more

adequate way.

The example in (1) has the input érist+o in OHG. The tableau in (13) shows the
evaluation of the optimal candidate. It contains only candidates that can be evaluated with the
constraints given in (9) and (11). The prosodic structure is not considered yet so that syllable
and feet edges are assumed without evaluation.” In section 4, prosodic conditions will be

accounted for separately.

specified"). Aside from the content of underlyingly featural specification, the optimal candidate remains the

same (cf. Ito/Mester/Padgett 1994). . _
8 In historical linguistics, the notion of competition between parts of the grammar 1s well-known. For instance,

Zubritskaya (1994:335) relates the notion of grammar competition in terms of markedness to the wave model

which was developed by Bailey (1973).
9 Round brackets mark edges of metrical feet. Square brackets enclose unparsed segments or syllables.
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(13) OHG

[nput: PARSE- |PARSE-PL [*V(o,) IPARSE-
érist+o SEG | SYLL

PL

l. & (é.ri)<sto>

2. (éra)<sto> * 1k

3. (ér<i>sto) *1 R

In OHG, PARSE-PLACE dominated the constraint militating against place features in the
nuclei of unstressed syllables. Therefore, place features were assigned in the optimal candidate.
PARSE-SYLLABLE is violated by two candidates. However, this constraint is ranked so low
that it does not have any influence on the selection of the optimal candidate. PARSE-
SEGMENT dominates all the other constraints: Syncope (as in candidate 3) was prevented
whereas it could well occur at later stages after vowel weakening had taken place. In addition,
a chronological ordering has to be assumed because PARSE-PLACE had to get a lower
position within the ranking before PARSE-SEGMENT could also be violated and thus cause
syncope.

The weakening of [0] to [9] in MHG is evidence that -sto was left unparsed and not
parsed into a degenerate foot which would have had secondary stress (cf. section 4): Such
stress would have prevented the later weakening process since vowels in stressed syllables are
supposed to keep their place specification via PARSE-PLACE.

The data in (2) show that in MHG the ranking had changed: The assignment of place
features was now disfavoured in the nuclei of unstressed syllables so that the candidates which
contained weakened vowels were better than the candidate with full place specifications in all
vowels. This development can be accounted for by a reranking within the hierarchy: The third
constraint, *V(c,), gained importance and hence changed places with PARSE-PLACE. The

tableau in (14) shows the new evaluation.
(14) MHG (preliminary)

Input: PARSE- [*V(o,) PARSE-PL [PARSE-

érist+o SEG | SYLL
PL

1.  (‘é.ri)<sto> *I*

2. (‘é.ro)<sto> ww

3. (ér<ovsta) | ! R

However, the ranking in (14) is still incomplete because PARSE-SEGMENT also changed its
position: In MHG, syncope became so common that PARSE-SEGMENT, which is violated by
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vowel deletion, obviously lost influence in the evaluation process and therefore lost its position
in the ranking. The example in (1) shows that the variant erste instead of erasto was already
possible. Candidate 3, which contained an unparsed segment, met the constraint PARSE-
SYLLABLE because the remaining syllables could be parsed into one binary foot. Since both
variants were of equal importance in MHG, it is empirically inadequate to assume a ranking
between PARSE-SYLLABLE and PARSE-SEGMENT. Since there is no further evidence for
direct conflicts between both constraints, they can be equally ranked. The absence of ranking is
indicated by the dotted line in (15).

(15) MHG
IInput: *V(o,) [PARSE-PL [PARSE- PARSE-
érast+o I SYLL SEG
PL
1. (‘é.ri)<sto> * 1% *
2.9 (‘é.ro)<sto> *
3. T (6 r<a>sta) o * '

The MHG tableau in (15) contains a different input in which the place features in unstressed
vowels are no longer specified. The new input accounts for the fact that vowel weakening in
unstressed positions turned out to be a systematic phenomenon in MHG. However, it is
essential that the different input does not have any influence on the candidate selection. Even if
the input contained place specifications in all vowels, candidate 3 would win.!® However, in
(15) PARSE-PLACE is not violated by the candidates 2 and 3 any more.

The quality of the input therefore does not depend on grammatical criteria but rather on
learnability aspects: The less difference there is between input and output, the less information
has to be learnt during the acquisition process and the more harmonic is the input-output-
relation (Lexicon Optimization; cf. Prince/Smolensky 1993:192ff., It6/Mester/Padgett
1994:20ff.). Implications for the description of sound change will be discussed in section 4.
The tableau in (16) shows the evaluation in NHG.!!

10 Candidate 1 would be ruled out because of the dominating constraint. Candidates 2 and 3 would both violate
PARSE-PLACE. The result of EVAL would be the same. Note that candidate 1 also violates FILL because non-
underlying place specifications are added. Since FILL would not influence the candidate selection, it is not
introduced here.

T In the next section it will become clear that the input changed not only in MHG (érasts) but also in NHG
(ersta). For the sake of transparency I do not introduce constraints which will be needed in a prosodic context,
hence the MHG input is still preserved in the segment-related analysis. The most harmonic input will be
introduced in section 4.
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(16) NHG

Input: *V (o) PARSE-PL [PARSE-  |PARSE-
érgst+9 | SYLL SEG
PL
1. (é.ri)<sto> *1* *
2. (érojsta> ll
3. @ (ér<o>std) £« ]

The difference between the MHG and the NHG tableau consists in a ranking relation that
emerged between PARSE-SEGMENT and PARSE-SYLLABLE. Candidate 2 and candidate 3
are not longer of equal importance: The variant with an unparsed vowel is the only one that is
accepted in NHG whereas candidate 2, containing an unparsed syllable, is not well-formed.
Therefore, PARSE-SYLLABLE now dominates PARSE-SEGMENT.

4.  The relevance of stress-related constraints in weakening and deletion
processes

Up to this point, the prosodic structure was not part of the evaluation. However, the rhythmic
structure played an important role in both weakening and deletion processes so that they

should be considered in the candidate selection.

Accent is defined as the relative prominence of a syllable within a prosodic word.
Suffixes, such as -in and -ung in (17a-c), are not prosodic words and thus do not form a

domain for the assignment of metrical feet.

(17) a. [(Gottin) ol 'goddess'
[(Mdhnung) ¢} 'warning'
b. [(Léhra)y (rin)¢] o ‘teacher’, f.
[(Wdnda)y (ring) ¢lw 'hike’'
c. [( ’Qﬁnung ) olo 'opening’, sg.
[( Off)(ningan) ¢lo 'openings', pl.

The data in (17) illustrate that a suffix may be stressed or unstressed, depending on its metrical
environment. (An exception are schwa syllables, which can never be stressed in any context.)
For example, -in is unstressed in Gottin (17a), but bears secondary accent in Lehrerin in (17b).
Stress can also vary within a paradigm as illustrated in (17c). Two suffixes can form a foot

containing secondary accent if the first suffix does not contain schwa.
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Constraints can refer to the edges of phonological and morphological categories.!? In
German, the first syllable of a native stem is always suressed.!® Therefore, the left edge of a
stem has to be simultaneously the left edge of a trochee or a degenerate foot (18).

(18) ALIGN-L (Stem, L, Foot, L)
Every stem begins at the left edge of a foot.
German has the following foot structures:

(19) Inventory of foot structures in German

a. ('x e (H’dn.da) 'hands'
b. Cx Dy (Wdn.da)(run.gan) ‘'hikes'
c. ("X)e (Hand) 'hand’
d. X (Wdn.doa)(rung) 'hike’

I assume that the maximal foot is binary. Since stress in German native words is not quantity-
sensitive,!4 the unmarked foot structure is a syllabic trochee, i.e. a weak syllable following a
strong (i.e. accented) one so that the head is on the left as in (19a-b).!5 Degenerate feet as in
(19cd) have the logically smallest possible size. In quantity-insensitive systems they consist of
one syllable only (Hayes 1995:75) and are marked cases. Accented stems carry primary accent
in derived words whereas accented suffixes can only be assigned secondary accent.!6

The regularities of foot parsing in native German words are summarized in (20).

(20) Metrical rules for German

1. The unmarked foot is a syllabic trochee.
2. The first stem syllable is always stressed.
3. The accented stem prevails metrically over accented suffixes.

The constraints in (21) express these stress facts:17

(21) FOOT-MAX
Feet may be no larger than two syllables.
FOOT-MIN
Feet may be no smaller than two syllables.
RHYTHMTYPE=TROCHEE
Feet are trochees.
*HEADHEAD
Heads of feet must not be adjacent (Kager 1994).

The maximal foot is binary (Hayes 1995). According to Everett (1994), the constraint
FOOTBINARITY ("Feet are binary under moraic or syllabic analysis"), which was proposed

12 McCarthy/Prince (1993b) show that such alignments should be part of universal grammar. This is expressed
in the general constraint format of Generalized Alignment.

13 Exceptions are listed in (3).

14 See Giegerich (1985) for a survey on quantity-sensitive stress assignment in non-native words.

IS See Hayes (1995) for typologically motivated generalizations between quantity-sensitivity and foot structure.
16 The suffix -eréi, which carries primary accent, is not a counterexample because it was borrowed from
French during the MHG period (Henzen 1957:185).

17 Within the given context, main stress and secondary stress need not be distinguished. It is only important to
locate any kind of stress that could prevent vowel weakening and deletion.
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by McCarthy/Prince (1993a) and Prince/Smolensky (1993), should rather be split into two

constraints, FOOT-MIN and FOOT-MAX. As Everett points out, FOOTBINARITY alone can

not account for the difference between ternary and degenerate feet: Both would violate

FOOTBINARITY although they usually are not equally evaluated in a given language:

Degenerate feet are possible in many cases whereas ternary feet are prohibited. By assuming

two separate constraints, this distinction can be derived from the ranking of FOOT-MIN,

which is dominated by FOOT-MAX. An illustration is given in (22). '

(22)

a. FOOT-MAX >> FOOT-MIN

b.

Input: kolibri FOOT-MAX JFOOT-MIN

(ké.libri) | *! -

& (ko.li)(bri) *

Weak syllables cannot be parsed in certain contexts and are therefore dominated directly by a

prosodic word as in (23):

(23)
"\
(o) [e)
/\ /]\
C \Y% C v C
(gl [a] [n] [u] [s] [<Ge>(nuB)ele

The prefix [ga] in (9) cannot be stressed and is left unparsed. Since the domain of footing is
the prosodic word and the prefix is a prosodic domain on its own (prosodic word or appendix,
see Booij 1985: 154), it cannot be incorporated into the foot at its right. The constraint
PARSE-SYLLABLE, which was introduced in section 3, is violated in those cases:

In addition to the constraints listed above (including PARSE-SYLLABLE and PARSE-
SEGMENT), the present analysis also requires the constraints in (24):

(24) a. NOCODA

Syllables don't have codas.

*H/a

The head of a foot does not contain schwa.
NOCODA is a well-known syllable structure constraint (see e.g. McCarthy/Prince 1993a: 10).
The last constraint in (24) is based on Kenstowicz (1994b), who assumes a ranking expressing
the degree of markedness of nuclei in stressed syllables. This markedness is inversely
proportional to the degree of sonority of the respective vowel (cf. Prince/Smolensky
1993:127-167). In other words, the more unmarked a vowel is as a syllable peak, the more
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unmarked it is as a nucleus within a head. The hierarchy underlying this hypothesis is presented
in (25).1%8

(25) Markedness of heads in metrical feet (Kenstowicz 1994b)

*H/o >> *H/i,u >> *H/e,0 >>*H/a

*H/o says that [9] is unstressable. In German, this constraint is undominated because schwa is
not stressed under any circumstances. By contrast, constraints such as *H/a are ranked very
low. A syllable head must have a nucleus, and the vowel a is the most unmarked option. This
constraint is only included here for reasons of completeness because all vowels should be

specified regarding their degree of markedness in heads of metrical feet.

However, it does not make much sense to consider a constraint like *H/a to be relevant
for the EVAL function: A violation is never relevant for the selection of a candidate.
Therefore, only the constraint rejecting schwa in a stressed syllable (*H/o) should be
considered. The constraints required in the present analysis are listed in (26):

(26)
PARSE-SEGMENT; PARSE-SYLLABLE
ALIGN-L
FOOT-MAX; FOOT-MIN
RHTP=T
*HEADHEAD:; *H/2
NOCODA

For the sake of descriptive simplicity, I will assume syllable structures in the following
tableaux. The candidates are compared with respect to their metrical structure only.

The tableau in (27) shows the OHG ranking.

(27) OHG

Input: IALIGN- FF - RhTp=T|*HDHD [PARSE- [FT-MIN|PARSE-INOCODA
érist+o L MAX SEG ‘ SYLL

1. <é>(ri.sto) * | b - ...l .
2. @ (‘é.ri)<sto> : ]* o {

3. (ri)(std) . B

4. (%)(rist) .1k u

S. (7é)(ri.sto) *| * e

6. (&)<ri>(std) *x o

7. (‘ér<i>sto) * 1 *

8. (‘é.risto) ) " ’ '

The structure of candidate 7 implies a structural reanalysis due to syncope: Since the second

vowel is deleted, a binary foot can be assigned.

I8 Kenstowicz uses the term 'peak’ instead of 'head'.
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The constraint ranking in (27) is motivated as follows:

ALIGN-L and FOOT-MAX are both undominated, and there is also no evidence for an
internal ranking between them. The rhythm constraint is ranked lower than FT-MAX. This can
be justified by considering the scope of RhTp=T: Degenerate and ternary feet both violate the
trochaic rhythm constraint. Since degenerate feet are not as bad as ternary feet, the rhythm
constraint is ranked below FT-MAX. This ranking accounts for why candidate 8, for instance,
is worse than candidate 3. Such a gradation could not be expressed by the violation of FT-
MAX in 8 if FT-MAX were not ranked higher than the rhythm constraint.

The rhythm constraint dominates *HDHD because a violation of *HEADHEAD within a
prosodic word only occurred if a trochaic foot could be assigned in return. In OHG, stress

clash could occur after a long vowel in favour of a binary foot as the example in (28) shows:
(28) OHG (dh)(tan.ga) 'persecution’, nom.sing.

RhTp=T dominates PARSE-SEG because variants with vowel deletions in favour of trochaic
rhythm can already be observed in OHG. See (29) for examples.

(29) Syncope in OHG

ab(a) 'from'
als(2) 'when'
dritt(i)o 'third'
zunt(a)ra 'tinder’'

However, this ranking was not yet fully established: Since the syncopized forms were only
optional variants, the inverse ranking PARSE-SEG >> RhTp=T was also possible.

PARSE-SEG and PARSE-SYLL are dominated by *HDHD: Generally, the parsing of
neither a syllable nor a segment occurs if a stress clash is the consequence. The only exception
is a violation of PARSE-SEG if a trochee can emerge (see (29)). In this case, the violation of
RhTp=T can be prevented whereas only the lower ranked PARSE constraint is violated.

PARSE-SYLL is dominated by PARSE-SEG although this ranking is not very stable
because syncope also took place in OHG - in favour of the parsing of an additional syllable into
a trochaic foot (29). On the other hand, syncope is prevented in cases like éristo because, all
the other constraints being equally ranked, PARSE-SEGMENT would be violated. Therefore,
candidate 2 is more optimal than candidate 7 in OHG. |

*HDHD dominates FT-MIN because stress clash was avoided if only one syllable could

be parsed into a degenerate foot. An example is shown in (30):

(30) a. <gi>(n‘dda) ‘mercy’
b.  *(gi)(n'dda)

The later weakening of i to schwa is evidence that the prefix <gi> was rather left unparsed and
was not parsed into a degenerate foot carrying secondary stress instead: Such stress would
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have prevented the weakening process. Thus, a violation of PARSE-SYLL (30a) was not as
bad as a violation of FT-MIN (30b).

However, FT-MIN was dominated by PARSE-SEG in OHG: Degenerate feet were
preserved although the non-parsing of a segment could have produced a trochee. An example
is shown in (31). The syllable in bold type is degenerate. Note that there is also stress clash in
OHG.

(31) OHG (lé)(win.na)’® > MHG (I'0.win) > NHG (L6.win) lioness'’

Candidate 3 in (27), which has secondary stress, is not optimal. Evidence for the assumption
that the final vowel was unstressed lies in the fact that this vowel was weakened to schwa.
Secondary stress would have prevented this weakening (as in OHG -unga > MHG -ungo >
NHG -(")ung).

Candidate 7 with unparsed <i> is the second best alternative following candidate 2. This

is already an indication for later syncope.

The MHG tableau in (32) shows that only one change in ranking was necessary to
evaluate candidate 7 as optimal.

(32) MHG

Input: *H/a %ALIGN- :FI’- RhTp=T|*HDHD [FT-MIN [PARSE- [PARSE-[NOCODA|
érast+ o L MAX SYLL |SEG

1. <é>(r’asta) [*! * : ; ok o ;

2 @ (‘é.rojsto> *!

3. (%erofsta) ¥ : . bl b i

4. (é)Nrast’s) *| % : e

5. (é)rasta) |[*! ' M b

6. (é)<ro>(st'a) [*! ok L bk E
7.@(ér.<a>sta) ‘ * *
8. (%érasto) *' *

In MHG, all unstressed syllables were weakened to schwa. Schwa syllables are without
exception unstressable both in MHG and in NHG. Therefore *H/5 is undominated. Since there
is no evidence for any ranking between *H/o and ALIGN, both constraints are considered to

be equally ranked.

19 In the OHG form, there is a stress clash and a violatiion of RhTp=T. Both violations should have selected
the form as non-optimal. However, the morphological structure is different from the structure of éristo, and
other constraints (such as a constraint relating to the length of derivational suffixes) would also have to be
considered.
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The tableau shows that five of the eight candidates are ruled out because the schwa
constraint is violated. This is evidence that the 'wrong' rhythm is prevented more effectively by
the segmental weakening which had taken place at this time. Conversely, weakening could only
occur in unstressed syllables, meaning that there is a mutual dependency between stress and

segmental quality.

The modifications are motivated by two changes in the constraint hierarchy: Due to
segmental weakening, *H/o must be considered in the ranking. The second change consists in
the lower ranking of PARSE-SEG. Since syncope is so very frequent in MHG, there is
sufficient empirical evidence for this new constellation. In section 3 it was shown that there is
no dominance relation between PARSE-SYLLABLE and PARSE-SEGMENT in MHG. Of
course, the same relation is true within the context of a prosodically motivated ranking: Due to

the non-ranking between both PARSE constraints, there were two optimal candidates.

~ In certain contexts vowel deletion is preferred to an unparsed syllable, especially if stress
clash and/or a degenerate foot can be avoided. Therefore *HDHD and FT-MIN dominate
PARSE-SEG in (32). Syncope in 'certain contexts' means that segmental adjacency conditions
have to be fulfilled: If one consonant can't follow another because of sonority constraints,
syncope is blocked. See (33) for such a case: In contrast to gindda becoming gnd:do (2a),
syncope could not occur in the prefix because *gb- was never a possible syllable onset in

German.20
(33) OHG gib’iidi > MHG gabtiwado > NHG Gobdude ‘building'

Candidate 2 in the MHG tableau is the second best candidate. This is plausible because this
was the optimal candidate in OHG. Conversely, the optimal candidate 7 in the MHG tableau

was second best in OHG.

The NHG constraint rankings in (34) below do not differ from those in MHG. Some
structures have become impossible because the morphological input changed on the base of
Lexicon Optimization as it was already shown for MHG in section 3. There are only two
syllables left, and so the number of candidates is limited. The optimal candidate has become
even better: It only violates the NOCODA constraint (which plays a minor role compared to
the metrical constraints) whereas there still was an additional violation of PARSE-SEG in
MHG.

20 This restriction can be formally expressed by a general constraint 'SONORITY". Since in this context only
syncopes that really occurred are considered, such a constraint would never be violated. Therefore, it is not
necessary to integrate it into the rankings. However, it is obvious that SONORITY would be undominated
because it must be met by acceptable candidates without any exception.
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(34) NHG

Input: *H/s  ALIGN-FT- RhTp=T *HDHD [*FT-  [PARSE-[PARSE-[NOCODA
erst+o L MAX MIN SYLL |SEG

1. <ér>(st'a)  [*! * * * - ko oo 1

2. (ér)<sto> *| k * * » *

3. (ér)(st'o) *1 ek ok ® o bek ' e

4. @ (ér.sto) o Poonp e e

In section 3 it was argued that the most harmonic input in the MHG evaluation also differs
from the lexical entry in OHG. Both weakening and deletion thus give evidence for the
assumption that a reranking of constraints can subsequently cause a change in the lexicon. This
means that sound change is related to two different domains that are connected in a temporal
order. The first domain of change is the grammar: Since rankings can conflict, these rankings
can lead to more than one optimal candidate at a given stage (such as érasto versus érsto in
MHG). They are the basis of variation. If one of the conflicting rankings gets predominant at a
later stage, (which is called selection in historical linguistics), it is highly probable that the most

harmonic input will not correspond to the input which was best in the previous stage.

In summary, sound change in its first phase is a turbulence within the grammar which is
caused by parameters such as articulatory economy and other factors which are encoded in
constraints. Due to this turbulence, there are conflicting rankings and therefore several optimal
variants that are all well-formed. In a second phase, sound change affects the lexicon: One
variant - and therefore one ranking - prevails, and the most harmonic input with respect to the

new hierarchy is supposed to change.

The sequence of phases in a sound change process can be sketched as follows:

(35) Reranking and change of the input

Grammar Lexicon Economy Sound Change
Ranking 1 (OHG)

l Input 1 (OHG): éristo
Ranking 2 (MHG) 1. conflict with Ranking 1 ' éristo/érasta
2. selection of Ranking 2 érasto
\L \ Input 2 (MHG): érasto
Ranking 3 (NHG) 1. conflict with Ranking 2 érastalersto
2. selection of Ranking 3 ersto

\ Input 3 (NHG): ersto
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5. Interaction of segmental and prosodic constraints

In the previous sections, segmental and prosodic constraints were treated separately. Hc  -er,
this should not obscure the fact that these two factors interacted. Certain constraints do not
interact, whereas the constraints PARSE-SEGMENT and PARSE-SYLLABLE were active in
both contexts. The changes within the ranking that made weakening and deletion processes

possible are summarized in (36):

(36) a. OHG
PARSE-SEG >> PARSE-PL >> *V(c,) >> PARSE-SYLL

FT-MIN
b. MHG
*H/a; *V(0,) >> PARSE-PL >> PARSE-SEG; PARSE-SYLL
FT-MIN
C. NHG
*H/3; *V(o,) >>PARSE-PL >> PARSE-SYLL >> PARSE-SEG
FT-MIN
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Prominence hierarchy and phrase ordering-

On why equidistance is not the right concept for explaining A-movement crossing and about
how it can be accounted for in an alternative theory of relativized relativized minimality’

André Meinunger
andre@fas.ag-berlin.mpg.de

1. Introduction, where some new proposals within the theory of generative grammar are
presented which will later be used as tools for the aim announced in the above title of the

paper

In the mid eighties, it was proposed by several authors that the subject should be base
generated VP internally and then start from this position, which is presumably [Spec,VP], and
raise to the specifier position of some INFL projection. The most convincing theoretic
argument for such an analysis is theta-theory, insofar as under the VP internal subject
hypothesis (VPISH) the subject starts in a position that is within the projection of the verb
from which it gets a theta-role, though the external one. The most compelling empirical
argument comes from languages that seem to provide more than one, usually two, positions
which the subject may occupy. These two positions then are the derived position, something
like the traditional [Spec,IP] on the one hand, and the base position [Spec,VP] on the other.
Thus, the version in (1) is replaced by the more flexible one in (2):

(1) IP 2 IpP

SpeclP r SpecIP r
VAN 2N
I° VP I° VP

ve (0] SpecVP v’

N
ve 0

This proposal also had the desirable consequence of assigning unitary structures to
both lexical and functional projections. Before the VPISH, there was no agreement whether
VP should have a specifier position at all, nor were there reasonable proposals for what could
be the specifier of VP. '

The next standardization that is relevant for our purposes is the unitary treatment of
Case assignment. To my knowledge, one of the first to propose that Case assignment to the
object works parallel to Case assignment to the subject was Sportiche (1990) with his Strong

"I would like to thank several people. First, I thank Chris Wilder for checking my English and making insightful
comments. Second, I am grateful to Enric Vallduvi and Josep Quer for providing me relevant Catalan data. In
further discussions I learnt from Artemis Alexiadou and llse Zimmermann.
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Correlation Hypothesis (SCH). It says that structural Case is generally assigned in a Spec-
head configuration of an argument NP with an agreement morpheme. Whereas formerly,
" nominative Case was assigned to the subject that was base generated under [Spec,INFL] (or
had raised there in raising constructions) in a Spec head configuration with the inflectional
element in INFL°, and accusative was assigned by the verb under c-command, structural Case
is now uniformly assigned (or checked) in a spec head configuration between an Agr® head
and an NP. Combining everything said so far, we get a tree that could be taken from
Chomsky’s minimalist paper:

3) AgrSP

[Spec,AgrS] AgrS’
N

T° AgrOP

Ve
[Spec,AgrO] AgrO’
/

AgrS° TP

AgrO° VP

/ N\
SU v
/.
o OB

2. Equidistance and its problems

Now, the harmony and elegance of the tree in (3) is matched by the problem it poses.
The minimalist paper develops the idea that the lexicon feeds the computational system with
items which project according to X-bar theory. Generalized transformations (GT)2 operate on
them until a legitimate PF-object is created and Spell-out applies. After Spell-out, the work of
GT continues until the final LF representation is achieved. The LF representation is supposed
to be universal and thus languages should not (considerably) differ at that level. At LF, the
subject of an (unmarked declarative) sentence has to stay in [Spec,AgrS], the object in
[Spec,AgrO]. The problem is that, if both specifier positions are of the same type, presumably
A-positions, we face a relativized minimality violation. Relativized minimality says that the
closest potential governor blindly governs. That means, the object in [Spec,AgrO] interrupts
the chain C= {[Spec,AgrS];, SU;}:

4) [[Spec,AgrS]; [Spec,AgrO]; [VP SU; [V’ V° OB]]]
I ¢ ,‘F |

?In the most recent Chomsky paper (‘Bare Phrase Structure’) GT does not play a role any more. The relevant
operation is now called ‘merge’.
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Chomsky develops a theory to avoid this problem. His solution is based on a
derivational view of structure creation. To see how Chomsky’s theory works, let’s start with
an unproblematic case. For English, Chomsky assumes that the only thing that moves in overt
syntax is the subject. With the further assumption that specifier positions are not necessarily
projected, but only created when needed’, the VP internal subject may (and must) raise to
[Spec,AgrS] without crossing any intervening element, and thus the Spell-out representation
in (5) is well formed: which is the

(5) AgrSP
Tristan; AgrS’
| AgrS° TP
T® / AgrOP
/
AgrO° VP
t; / \V’

loves Isolde

The RM violation only arises when also the object moves. Well, Chomsky’s clever trick is the
following. The verb has to move as well. At LF, at the latest, English verbs also have to have
raised and adjoined to AgrS°® (or possibly C°). The verb raises through head-to-head
movement. That means the verb starts in its base position and adjoins to AgrO° (step (7) to
(8)). This move creates the chain C = {V+AgrO°, t,.,} with the head in AgrO® and the foot as
the trace heading the VP projection. This move enlarges the so-called minimal domain of the
verb(al element). The minimal domain of V° is every node contained in VP, not including V
itself, thus (SU, OB). When V° adjoins to AgrO°, the resulting head V+AgrO° has a minimal
domain with one more member, namely [Spec, AgrO°]. Now, Chomsky introduces the
following definition:

(6) Ifa, B are in the same minimal domain and c-command I, they are equidistant from I'.

For our example in (8), that means that [Spec, AgrO°] and SU are equidistant from OB. Thus
the object may leave its base position and raise to [Spec, AgrO°]. The subject trace does not
count as an intervener as it is not closer, but exactly as close as [Spec, AgrO°] with respect to
the object trace. Thus for this moment in the derivation, the out put does not violate RM (9).

?"Needed’ means ‘present by virtue of being filled or targeted for movement within the derivation.’
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(7)  AgO’ (8)  AgrOP

AgrO° VP\ ' [Spec, AgrO°]JAGRO’
SU/ v AgrO*+Ve VP
/N 7\
\%A OB SU ’

V.
tvn/ B

Consider that under such an analysis, overt movement of the object should be prohibited if no
overt verb raising had taken place before. Only the moved verb makes the two relevant
positions equidistant. This seems to be confirmed by the behavior of Scandinavian object
shift. Since the Scandinavian languages are V2, the verb raises to the highest functional head
(C°) in root clauses. Assuming HMC, this implies that the first steps in the derivation above
must have been as described in the preceding paragraph. Thus in V2 sentences, object shift is
allowed:

(10) Peter leste den, ikke t;.
Peter read-past it; not t;.
(Peter didn’t read it.)

In embedded sentences the verb does not move. Its position relative to the negation adverb
indicates that no verb movement has taken place (11). In that case then, object movement is
also impossible (12).

(11) at Peter ikke leste den
that Peter not read it
(that Peter didn’t read it)

(12)  *at Peter den, ikke leste t;
that Peter it not read
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The equidistance idea reminds of Baker’s (1988) Government Transparency Corollary (GTC).
However, as Jonas and Bobalijk (1993) observe, the equidistance concept is not transitive as
GTC is. That means that further movement of the V°+AgrO® complex does not render more
positions equidistant. In a system of the order of functional categories Chomsky assumes, TP
is the next higher functional layer above AgrOP. Thus obeying HMC, the V°+AgrO° complex
adjoins to T°. This step, however, does not render [Spec,TP] and [Spec, VP] equidistant. The
head chain C = {[T[AgrO"V]] , [AgrO"V]} is different from the very bottom chain C’ =
{[AgrO”V] , V}. There is no chain for which more than two specifier positions are
equidistant. What the further additional movement does is to render [Spec,TP] and [Spec,
AgrO] equidistant. And this is what Chomsky needs. As soon as these positions both count as
equidistant to VP and everything it contains, the subject is allowed to move from its original
position without causing a RM violation, at least for the Scandinavian structure in (10).

(13) TP

/ \T,
1o/ "\ AgrOP

OB AgrO’

ok, Ve

SU

This way, the Danish sentence in (10) comes out as grammatical.

Now, if we don’t ask further, we could be satisfied with what Chomsky has proposed.
However, a closer look reveals some problems. Let’s go back to the English example in (5).
This is the spell-out or pre-spell-out structure. However, the derivation continues to obtain the
final representation where every XP and X° is in-its designated position, i.e. the verb under
AgrS® (or even C°) and the object in [Spec,AgrO]. The derivation should go like this: V°
raises to AgrO°. That move renders [Spec,AgrO] and [Spec,VP] equidistant. This provides
the chance for the object to move to [Spec,AgrO], as described above, no RM violation is
triggered since [Spec,VP] does not count as an intervener. However, at this point in the
derivation we get a RM violation.
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(14)  AgrSP
Tristan, ~ AgrS’
AgrS° TP

/

Spec T

AgrOF

Isolde; AgrO

Only [Spec,AgrO] and [Spec,VP] are equidistant with respect to what VP contains. That
means that now the object in [Spec,AgrO] is an intervener. It interrupts the chain C =
{Tristan;, t;}. Since the subject is already in [Spec,AgrS] in English, the equidistance relation
between the subject position [Spec,AgrT] and the object in [Spec,AgrO] can never be
obtained. I don’t see any reasonable solution of the problem. I just see stipulations. The other
thing is that the equidistance story crucially depends on a purely derivational view of structure
generation. Under a representational perspective or a combination of derivation and
representation the theory does not work at all. I think we should eliminate the equidistance
story and think of a better explanation. Nevertheless, before I will try to do that I will show
some empirical problems with the equidistance explanation. -

One point that is also important for Chomsky’s idea is that for his explanation to work
it is crucial that VP is selected by AgrO. Only this configuration permits such a local
relationship of a subject and a object position that these are potentially equidistant. If
something else than AgrO (immediately) selects VP, this head would be the first target of the
verb. Then its specifier would be equidistant with the subject, however without any advantage
for the object. Then, there would be no way for it to raise out of its base position. Is there such
a configuration? The most recent treatments of negation in syntax propose that negation
follows X-bar syntax and projects according to it. Thus, negation is a head with a complement
and a specifier that shares the negative property of the head (see Haegeman). The structure of
negation is universal, languages differ in how they make use of it. There are languages that
have a negative head (Italian, Russian); in those languages this head behaves like a verbal
affix and cliticizes onto the verb. Then there are languages that have a morphophonological
spell-out of both the negative head and the specifier. French is such a case. And finally, there
are languages that only use a negative adverb to be base generated in [Spec,Neg]. Such
languages are represented by German and Scandinavian for example. Nevertheless, there is a
phonologically empty head, that hosts and licenses the specifier position of nicht, net, niet,
ikke, ekki and the like. If we incorporate negation into the syntactic tree for the representation
of (10), we get the following tree:
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(15) CP

Peter; C
laesé \ AgrSP
"
AlgrOP
/7 N\
den, AgrO’
/
ty NegP
7N\
ikke Neg’

N\

There we cannot get a eqidistance creating structure where [Spec,AgrO] and [Spec,VP] have
the same distance from the object.4

We face the same problem in the analysis for German. Nowadays there are two
proposals for German sentence structure. The more traditional one, which I will adopt later,
deals with head final structures. Except for order, which is {complement > head} for the verb
and all functional heads (but C°), we get the same representation as in the Danish example in
(15). The object has scrambled (shifted) and negation intervenes. This should cause the same
RM violation as in Scandinavian.

(16) Peter las das Buch nicht.
Peter read the book not.
(Peter didn’t read the book.)

If we choose the other version and analyze German as SVO language, as it is fashionable now,
we get into even more trouble. The analysis of Dutch in Zwart (1993), following the main
idea of Kayne (1993), proposes that the Germanic pattern is {head > complement}
throughout. In such analyses the verb occupies two positions. Either it raises and adjoins to

“The problem becomes even more relevant if one adopts Kayne’s (1993) or Hoekstra’s (1991) X-bar theory.
They propose that there is no adjunction anymore. A maximal phrase either has to be a complement or a
specifier. Within this framework adverbials are licensed in specifier positions of functional heads (see also
Alexiadou (1994)). Thus any adverb type that precedes the VP creates this equidistance blocking structure, like
negation in example (15). Object shift always crosses those adverbs (formerly analyzed as VP adjoined) and
should then introduce a RM violation. Interestingly, the evidence that is always given to show that object shift has
taken place is adverb positioning.
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C°, or it stays in its base position, i.e. exactly as in Scandinavian. The first case is triggered in
V2 contexts, i.e. main clauses; the latter one in embedded sentences (Jan-Wouter Zwart p.c.).
To account for the linear order of {object > verb} he is forced to say that, while the verb
remains in situ, the object moves to [Spec,AgrO]. This is exactly what the equidistance story
wants to rule out. Movement to [Spec,AgrO] is only possible when the verb has moved as
well.

A more general problem is raised when we consider double object constructions with
indirect objects. There is no consigns currently on whether dative should be analyzed as a
structural Case. Nevertheless, it is claimed more and more often that dative should be
regarded as such. The following arguments favor such an analysis. One important
characteristic of oblique case is that it is lexical® . Dative, however, does not have a
(completely) unpredictable occurrence. In the case of bitransitive verbs, a certain thematic
structure automatically forces dative assignment. In that respect, dative patterns like
nominative and accusative, the cases traditionally analyzed as structural ones. The second
argument has to do with agreement. In the minimalist program and elsewhere, assignment or
checking of structural Case is triggered under spec-head agreement (see above). Thus if we
find morphological verbal agreement with dative objects, this should support the dative-as-
structural-Case-hypothesis. There are indeed many languages whose morphology induces
agreement morphemes for (nominative, accusative and) dative objects (Givon for Swahili
(1976); Suiier for Spanish (1988)).The next point is, that dative is not more, or less, closely
linked to any particular theta-role than nominative or accusative. Being associated with a
theta-role is a characteristic of oblique cases, not one of structural ones®. The last, and maybe
most compelling argument, is that (some) languages have a dative passive. Constructions
where for certain reasons regular Case assignment is blocked and raising of the Case-less NP
to some other Case position is forced to save grammaticality are an indicator that structural
positions are involved. Lexical Case never allows for passive constructions; dative, like
accusative, does. German illustrates that very nicely:

(17) Wotan verhie8 Siegmund ein Schwert.
Wotan,,,, promised Siegmundg, a sword,.
Wotan promised a sword to Siegmund.

(18) Siegmund bekam (von Wotan) ein Schwert verhieflen.
Siegmund,,,,, pass,,, (by Wotan) a sword,.. promised
Siegmund got promised a sword (by Wotan).

(19) Alberich stielt den Rheintochtern das Gold.

Alberich,,, steals the Rhinemaidensg,, the gold,..
Alberich steels the gold from the Rhinemaidens.

(20) Die Rheintéchter bekommen (von Alberich) das Gold gestohlen.
The Rhinemaidens,,,,, auxpass (by Alberich) the gold, . stolen
The Rhinemaidens were robbed of the gold (by Alberich).

If we now implement dative as structural Case into the minimalist framework we see again
that Chomsky’s trick is untenable. By combining X-bar theory, Larsonian structure and a

’ Sometimes, oblique Case and lexical Case are even used as synonyms.

‘of course, there is some affiliation between dative case and goal. However, there is a comparable one between
nominative and agent, an accusative and theme. Further theta-roles of dative bearing NPs are experiencer, bene-
(male-)factive, agent (in causative constructions), and all the mysterious cases of the so-called free dative.
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thematic hierarchy where goal is higher than theme (for justification thereof see below and
references quoted there) we get a VP like that in (21). Furthermore, as cross-linguistic data
show, the (relative) order of the arguments when outside the verb phrase parallels the one
downstairs in the VP. Thus the lowest Agr head should be associated with the lowest object,
i.e. AgrDO should select VP and should itself be selected by AgrlO. (We skip here possible
intervening functional categories.)

20 /AngOP

[Spec,AgrlOP] AgrlOP’
AgrlO° AgrDOP
[Spec,AgrDO] AgrDO’

AgrDO° VP1

7\
sU

v’

AN

\2% VP2

/7 N\
0 V2’
v \DO

V2° raises to V1° in order to link all arguments together. Within the equidistance theory this
move would render SU and IO equidistant from DO. However, there is no position the object
-ould move to. The next available one is its designated position [Spec,AgrDO], which,
aevertheless, is to far away. The first step has already shown that the equidistance theory
doesn’t work here either. The problems multiply as the derivation continues.

I

3. chapter - within which Relativized Minimality is presented and criticized, and then an
algebraic semantic account is adopted

In his book ,,Relativized Minimality*, Rizzi (1990) shows that movement of any sort obeys
the same constraint: movement to position X cannot cross a position of the same type. This
theory is a representational one, in that an output structure is ruled out if there is an
intervening element between the moved element and its trace, with both the moved and the
intervening element being of the same type. This explains the unacceptability of the following
sentences.

(22) *Why do you wonder [who left t ]
(23) *John seems that it is unlikely [ t to win]]

(22) is ruled out because who is in an A’-position and intervenes between why which also
occupies an A’-position, and its trace, and thus blindly binds it. In (23) both John and it are in
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A-positions. it is closer to the trace of John, binds it and thus causes the RM violation. To
summarize: what is crucial for the further argumentation is that A’-movement and A-
movement are restricted in the same way. For this reason, Rizzi gives a formulation that does
not make reference to a special type of position.

Rizzi, Relativized Minimality (1990), page 7:

Relativized Minimality: X a-governs Y if there is no Z such that
(i) Z is a typical potential a-governor for Y
(i1) Z c-commands Y and does not c-command X

Rizzi was well aware of the fact that this formulation was too restrictive. In some cases, an
element may intervene without inducing an ungrammatical structure. Compare (22) with (24):

(24) (?)Which paper do you wonder who reviewed t ?

Although who in an A’-position intervenes, which paper - also in an A’-position, but further
away - remains capable of binding and thus identifying its trace. Rizzi stipulates that
referential expressions are not subject to RM, they carry a referential index that renders them
able to identify their trace from anywhere. For Rizzi, a referential index is linked to a
referential theta-role. He modifies the classical argument/adjunct distinction and proposes that
theta-roles like agent or patient make phrases referential whereas roles like manner do not.
This way he explains the contrast between (25) and (26).

(25) Which linguist do you wonder whether I like t ?
(26) *How do you wonder whether Artemis behaves t ?

Thus, though the manner phrase is theta-marked by the embedded verb in (26), i.e.
argumental, it cannot be extracted from a weak island since it lacks a referential theta-role.
However, Rizzi’s RM is still too rigid to explain all data. Within his theory of referential
indices, only arguments can bear a referential index, since only arguments are linked to certain
thematic roles. Nevertheless, extraction of adjuncts out of weak islands is possible. Normally,
adjuncts do not extract (27a), (28a), however, if the context allows for a discourse linked
interpretation, even an adjunct can be extracted without causing (sharp) ungrammaticality
(27b), (28Db).

(27a) *Why, do you wonder [if they can fire you t;]
(27b) For which of these reasons; do you wonder [if they can fire you t;]

(28a) *How; were you not able to solve the problem t;
(28b)  (Our boss said that one could solve this problem with every computer here in this
room. Now you are saying this is not true. So tell me:)
[With which of the computers here]; were you not able to solve the problem t; ?

On the other hand, if certain interpretations are forced, extraction of complements becomes
ungrammatical:

(29) *How much wine; did you not poisont;  ?
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(30) *Who the hell;do you regret that our aunt saw t; ?

These data show that Rizzi’s proposal is not completely correct. (27b) and (28b) should be
ungrammatical, as the extractees do not get assigned a (referential) theta-role by the verb. On
the other hand, if bearing a ,referential® theta-role like patient made a phrase referential, it is
unclear what explains the binding failure of the extractees in (29) and (30).

One of the most promising theories that tries to explain extraction facts that has been recently
elaborated is to be found in Szabolcsi and Zwarts (1991, 1993). Their idea is that phrases that
(are supposed to) take scope are associated with Boolean operations. Then, when a wh-phrase
(i.e. a potential scope taker) scopes over some intervening other scopal element, all relevant
operations that are associated with the wh-phrase must also be associable with the intervening
scopal element. If this condition is not met, the wh-phrase cannot scope over the intervener.
That means, either that sentences become ungrammatical, or that only a subset of potentially
possible scope readings is available. In order not to misinterpret the quoted authors, I cite their
rule (57) from the 1993 paper

Scope and Operations:
Each scopal element SE is associated with certain operations (e.g., not
with complements). For a wh-phrase to take wide scope over some SE
means that the operations associated with SE need to be performed in
the wh-phrase’s denotation domain. If the wh-phrase denotes in a
domain for which the requisite operation is not defined, it cannot
scope over SE.

Let me explain how this works by giving some examples. Boolean operations are: taking
complements, intersection and union. Now, let’s apply this to the following questions.

(31) Which European countries do you like ?
(32) Which European countries do you not like ?
(33) Which European countries does every American like ?

Szabolcsi and Zwarts make the reasonable assumption that the interpretation of questions
ensures that an exhaustive list is determined by the answer. So to answer (31), one has to list
all relevant, i.e. liked European countries. What taking complements means becomes clear
when answering (32). All European countries form a set. The countries from the answer to
(31) also form one. This is a subset of the total set. The remainder which is not in this subset
forms the complement to the set of liked countries. This complement is the answer to (32). For
(33), one has to look at each American and list the European countries (s)he likes. Then the
lists are intersected. Intersection singles out the names of European countries that show up in
every American’s list, and this intersection is the answer to (33).

Reflections on the meaning (denotation) of potential extractees, Szabolcsi and Zwarts
propose the following hierarchy:
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(34)

Chain (not closed under either unions or intersections or complements):

1
S = N W

numbers

Join Semi-lattice (closed under unions, lacking closure under complements and intersections):

[x+y+2z]

[x+y]

/\

xI ] [2]

amounts

Free Join Semi-lattice (closed under unions, lacking closure under complements and

v

intersections):

[a®b®c]
1 N

[[a®b] [a®c] [bDc]

| << X |
B l

masses, collectives, manners

Set of unordered, discrete individuals (not restricted in the application of Boolean operations):

This hierarchy determines which scopers may scope over which others. Thus scope
dependencies are relative. As the number of operations possible to be performed in a scopal
element’s domain decreases, the more difficult it becomes for that element to take scope. For
an SE1 to take scope over some SE2, SE1 must at least allow for all the operations under
which the domain of SE2 is closed as well. That means, the possible operations of an element
with narrower scope must be a subset of the operations associated with the element that is
supposed to take wider scope. The reason why discourse linked phrases are such good
extractees is because they (usually) range over a domain of discrete individuals. However,
non-discourse-linked phrases are also extractable from some weak islands, when they allow
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for the necessary operations (for reasons of space I advise the reader to look at Szabolcsi and
Zwarts (1991), (1993)). Now it is clear why (27a) and (28a) are grammatical, though they
involve adjunct extractions. They range over concrete, salient reasons (27a); the computers
from (28a) also form a set of unordered elements. The extracted object in (29) has an amount
reading, and therefore denotes in a domain that forms a join semi-lattice, i.e. a partially
ordered domain. Join semi-lattices are not closed under complements. This however is a
condition for scope over negation. Thus the sentence is ruled out.

4. On hierarchies that are relevant for argument structure

In her book on argument structure, Grimshaw (1990) develops the idea of ordered
argument structure. She argues that argument structure (AS) is not a collection of unordered
thematic roles as had been assumed previously. She claims that AS is an ordered
representation over which relations of prominence are defined. That means that the arguments
of a verb (or of lexical categories in general) obey some principle that orders them, i.e.
establishes a hierarchy, and that principle is prominence. Knowing that there are hypotheses
of hierarchy that propose almost every permutation possible, she gives the following one with
which I agree:

(Agent7 (Experiencer (Goal / Source / Location (Theme))))

For her AS contains no information about particular theta roles, but only information about
the relative prominence of the arguments. She explicitly states that she assumes the goal to be
more prominent than the theme. This however is a point of debate. In the list of hierarchies
Speas (1990) gives, only 3 Y2 of 8 hierarchy proposals locate the goal argument higher then
the theme. Since I agree with Grimshaw I first give her two main arguments and then add one
by myself. Grimshaw refers to an earlier article by herself and Mester (1988) and brings
evidence from a particular construction in Japanese. There is the light verb suru which does
not have an argument structure. This verb however is accompanied by a direct object NP, and
that NP in her example shoomi (= prove) brings arguments with it that integrate into the
clause. The sentence is the grammatical only in case the goal argument precedes the theme.

(35) Sono deeta-ga wareware-ni [[kare-no riron-ga machigatteirru-to]-no shoomei]-o shiteiru
that data-nom us  -to he-gen theory-nom mistaken-be-C-gen prove-acc suru
‘That data proves to us that this theory is mistaken’

(36) *Sono deeta-ga [kare-no riron-ga machigatteirru-to] [wareware-e-no shoomei]-o shiteiru

that data-nom he-gen theory-nom mistaken-be-C us -to- gen  prove-acc suru

Her second argument comes from compounding in English. She considers bitransitive verbs
like English give. A hierarchical structure like the one given above, put into a X-bar theoretic
(Larsonian) representation, gives the following tree:

7 Agent seems to be an exception in that it appears as highest thematic role in everybody’s hierarchy I know of.
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(37) VP
agent \'%A
e /\ VP
goal/\ Vv’

N
Ve

theme

If incorporation (compounding) takes place, it is most likely the theme that incorporates into
the verb. Incorporation crucially depends on c-command. In the tree given above only the
theme may incorporate, the goal may not. When we look at compounds we get a confirmation
for the correctness of the prominence hierarchy goal > theme:

(38) Gift-giving to children
(39) *Child-giving of gifts
(40) from: the giving of gifts to children

The argument that I wanted to add concerns the unmarked word order in German and
Dutch. As I hinted above I assume a head final VP for both languages. I furthermore assume
that existential indefinites don’t move, i.e. they stay in their base position The linear ordering
of arguments we get is subject (mostly agent) > indirect object (mostly goal) > direct object
(mostly theme)

(41)  weil zu dieser Zeit viele Lehrer einigen Schiilern zu gute Noten gaben
since at that time many teachers,,,,, some pupilsg, too good grades, . gave
‘since at that time many teacher gave too good grades to some pupils’

This data in my opinion strongly supports the Grimshaw hierarchy. In the same sense the
proposed hierarchy is confirmed by languages that express dative positionally. According to
Emonds (1993) there are four ways of identifying goals: (1) by productive morphological
dative case, (2) by NPs which agree with an appropriately inflected verb, (3) by using an
empty preposition like element that is best analyzed as case marker (K°), and (4) - and that’s
the crucial fact - by fixed word order and no case morphology. In that case precedence, which
implies a structurally higher position, locates dative objects higher in the hierarchy than
accusative ones. English illustrates that nicely:

(42) Sieglinde gave Hunding the sleeping draught.
The pope did not forgive Tannhduser his sins.

Now I want to give my explanation for crossing - the actual topic of this paper. It has
been observed that in languages with (more or less obligatory) movement of argumental
phrases out of their base position to some higher one in the clause, there is a semantic effect.
Scrambling is such a movement. Objects that scramble introduce some kind of anti-
definiteness effect, i.e. scrambled objects (and subjects as well) only allow for a strong
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reading. NPs with a weak determiner (indefinite article, adjective like quantifiers many, some,
few; numerals and the like) are systematically ambiguous. They may either have a strong
(presupposmonal) or a cardinal reading. Thus sentences in (42), (43) reflecting base order are
amblguous the scrambled versions (44) and (45) are not ambiguous any more, i.e. for many
linguists a partitive reading is forced as the translation suggests.

(42) daB die Polizei gestern viele Spachwissenschaftler verhaftet hat (German)
(43) dat de politie gisteren veel  taalkundigen opgepakt heeft (Dutch)
that the police yesterday many  linguists arrested has

‘that the police arrested many linguists yesterday’

(44) daB die Polizei viele Spachwissenschaftler gestern verhaftet hat (German)
(45) dat de politie veel  taalkundigen gisteren opgepakt heeft (Dutch)
that the police many  linguists yesterday arrested has

‘that the police arrested many (of the) linguists yesterday

5. Tree splitting - attempts to account for argument positions depending on the reading that
those trigger, at the end of this chapter the actual proposal will be made

In the past few years, several theories have been proposed that account for these data. I
will briefly present the main idea of three of these. The first one is Diesing’s Mapping
Hypothesis (MH) (1988, 1992). Using quantifier structures in the style of I. Heim (1982)
which split quantificational structure into a tripartitite one containing an unselelectively
binding quantifier, a restrictive clause (RC) and a nuclear scope (NS), she proposes the
following:

MH: Material from the VP is mapped into the NS
Material from the IP is mapped into the RC

Assuming that VP is the domain of existential closure the above readings are (almost)
accounted for. If the indefinitt NP moves outside VP into the RC domain, it gets a
quantificational reading there.

The second proposal is by de Hoop (as well as the Dutch examples (43), (45) 1992). She
proposes that there are two types of structural cases. One of them she calls Weak Case and
reserves it for weakly quantified objects. This Case is assigned in situ. The other case she calls
Strong Case. That one is assigned in a derived position and triggers a strong reading for its
bearer. If the derived position is the target position of scrambling, the above facts are
explained as well. She divides a sentence into (the set of real) arguments that are predicated
of, on the one hand, and the predication itself on the other. The predication obeys a principle
she calls Principle of Contrastiveness (POC), p. 166:

For all NPs Q of type <<e,t>,t> and predicates P :
Q(P) is only appropriate if |P| 3 C & |C|>or=2

The complicated looking principle ensures that there must be alternatives to the predicate that
could serve a possible assertion to the same Qs, i.e. true arguments.

¥ The ambiguity however is not a real free choice one. The weak reading is much more preferred in the non
scrambled version.
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In his dissertation, Vallduvi (1992) proposes that a sentence can be divided into several
parts that have different informational tasks. He suggests that sentences are structured
according to how the speaker wants the addressée to retrieve the relevant information. This he
calls information packaging. According to him, every sentence contains a focus. It
furthermore may contain a ground. The ground is the forms what is supposed to be old
information for the hearer and serves as an anchor in the preceding conversation. For reasons
of cohesion the ground may be useful, it is, however, not necessary (for an opposite
assumption see Jdger (1994)). The splitting is the following ‘trinominal hierarchical
articulation’ (p. 46):

Sentence = {Focus, Ground}
Ground = {Link, Tail}

Links are what elsewhere is often called topic, in topic structures like

(46)Marc I will never forget.
Yesterday I went to a Wagner opera.

Tail elements are those phrases that do not constitute a topic in the sense that the sentence is
about them, but are elements that are known to hearer and do not deliver new information.

In earlier work of mine (Meinunger (1994)) I use the above ideas and try to give a
syntactically more refined analysis of what is going on with the movement out of VP. Under
my analysis there, verbal arguments are projected according to Grimshaw’s thematic
hierarchy in the VP. In case some argument serves, as I and Jager (1994) call it, a topic, it has
to leave the VP and targets the specifier position of an agreement projection. Very informally,
topic is to be understood a referential anchor about which something is asserted. It turns out
that the domain of Diesing’s RC, which is IP minus VP, de Hoop’s set of true arguments and
Vallduvi’s ground is the same and correspond to the topic part in my Console paper (1994)
where [ propose the following tree splitting:

[CP...[Agr... | [VP...]1]]
Topic | Comment

The more refined syntactic analysis is what Adger (1993) calls the local versus global
proposal. In the theory presented there (see Adger (1993) and Runner (1993) for very similar
proposals) the specifier positions of agreement phrases host the topical NPs. Using evidence
from morphological case realization, agreement data, clitic doubling, word order from
typologically very different languages, 1 show that NPs get their thematic or rhematic reading
in the relevant position”, i.e.: ‘

- direct objects that are part of the comment in the position that is closest to the verb or its
trace (=complement position, i.e. sister of V°)

- indirect objects that are part of the comment in the specifier position of the lowest V°

- subjects in the highest specifier position of VP

® Actually I do not talk about the projection of indirect objects there. However the step from the proposal there to
the integration of dative objects is straightforward.
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Scambling in Dutch suggests that the same order is required for the hierarchical ordering
of sc&)ambled NPs, thus the order of agreement projection has to parallel the VP internal
order " :

47) a dat Jan de mannen deze film met plezier toont
that Jan the men this movie with pleasure shows
b. *dat de mannen Jan deze film met plezier toont

that the men Jan this movie with pleasure shows

c. *dat deze film Jan de mannen met plezier toont
that this movie Jan the men with pleasure shows

d. ??dat Jan deze film de mannen met plezier toont
that Jan this movie the men with pleasure hows

That suggests that AgrS is higher than AgrlO and that in turn is higher than AgrO. Thus
the target position

- of thematic direct objects is [Spec,AgrO]
- of thematic indirect objects is [Spec,AgrlO] and
- of thematic subjects is [Spec,AgrS]

Accordingly we get the following tree:

(48) AgrSP
[Spec,AgrS] AgrS’
AgrS° AgrlOP
[Spec,AgrlOP] \AngO’
AgrlO° AgrOP
[Spec,AgrO] AgrO’
AgrO° VP
SU / \ Vv’

V°/ \ VP
o’ S
Ve

9

I

OB

' Examples taken from Neeleman (1994)
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In order to get to their designated position all arguments cross each other several times. If we
now implement Szabolcsi and Zwart’s idea that crossing is possible if a certain hierarchy is

preserved, we are able to account for the crossing mess. The hierarchy that must not be
violated is the same that orders the arguments in their base: prominence. The
intuitive idea behind prominence is salience, and that makes sense. By undergoing

topic movement, i.e. movement to Spec,Agr positions, crossing is not only possible, but even
forced. The only constraint is that is to be obeyed is hierarchy preserving of prominence.

In his article ‘Topic, pronoun, and grammatical agreement’ Givén (1976) also justifies the
hierarchy which is assumed in this paper. He presents conceptual reflections which lead him
to the conclusion that ,there are grounds for believing that with respect to the topicality
hierarchy, datives stand above accusatives. This is reflected in the higher percent of definites
and humans for datives as compared to accusatives.“ And indeed, agents are always the
highest arguments in a hierarchy. For agents as well, it is normally the case that they are
human. Insofar the hierarchy of arguments is somehow a structuring of mankind’s
anthropocentric viewpoint. Prominence, in terms of communicative salience, thus orders
arguments (see also Haftka (1980)). However, the scale of prominence is not always the same
one, and sometimes there seem to be conflicts. One apparent conflict is shown in Grimshaw’s
book. There she gives the hierarchy given at page 12, here repeated as (49)

(49) (Agent (Experiencer (Goal / Source / Location (Theme))))

One class of experiencer verbs - the fear class (or Belletti and Rizzi’s temere class) - is well-
behaved. That means the experiencer becomes the subject of the sentence, the theme the
object.

(50) Lohengrin fears Elsa’s question.
Artemis likes Kayne’s theory.

However, there is the class of ill-behaved verbs - the frighten class (Belletti and Rizzi’s
preoccupare class)

(51) Alberich frightens the Nibelungs.

Here the experiencer appears as a postverbal object, and the theme occupies the subject
position. Grimshaw however presents a way out of the dilemma. Her proposal is that there is
not only one scale of hierarchy but more, at least two. She shows that the ill behaved verbs
have something to them which the other class lacks. There is a causative element involved
such that (51) can be paraphrased by: '

(52)  Alberich causes the Nibelungs to experience fear.

Then she states that the causal structure of a predicate also defines a hierarchy, just as the
thematic structure does, a hierarchy in which the cause argument is most prominent:

(53) (cause (....))



She claims that the causativity hierarchy overrides the other one(s) and imposes a structure
where the causer is the most prominent argument. She furthermore attributes the hierarchy to
event structure. This however is not that crucial to our point. What matters is the relative
prominence that has to be preserved. .

Additional support for my theory can be taken from ergative absolutive languages (e-a
languages). Typologically those languages differ from nominative accusative languages (n-a
languages) in that in the former, the same Case is assigned to subjects in intransitive
sentences as is assigned to objects in transitive ones''. Nominative accusative languages
normally uniformly assign nominative case to subjects (and accusative to objects).

(54) Ikissed him. (I=nom, him = acc)
(55a) I came.
(55b) *Me came. (me = acc)

(56) Balan d”ugumbil bangul yarangu balgan (Dyrbal, examples taken
woman-abs man-erg hit from Comrie (1989))
‘The man hit the woman.’
(57a) Bayi yara banin’u.
man-abs  came-here
‘The man came here’
(57b) * Bayi yarangu banin’u.
man-erg

If we translate this case pattern into the minimalist framework, we get the following
representation for e-a languages.

(58) AgrSP
[Spec,AgrS] AgrS’
= ergative
position /
AgrS° AgrOP

[Spec,AgrO] AgrO’

= absolutivy\
position
AgrO° /VP
SU \ \'A
Ve / \OB

"'This is a very rough sketch of the n-a / e-a difference. The actual data are much more complicated. The
proposal however is not affected.

113



Now the difference between nominative (-accusative) and (ergative-) absolutive structures
reduces to the target position of SU and OB. In transitive structures the thematically more
prominent argument has to raise to the highest Spec,Agr position and the object raises to a
lower one. This triggers SU movement to [Spec,AgrS] (the nominative checking position in
n-a languages and the ergative checking position in e-a languages) and OB movement to
[Spec,AgrO] (the accusative checking position in n-a languages and the absolutive checking
position in e-a languages). These movement constraints are easily explained within our
prominence preserving theory. In intransitive structures only one argument is present. In that
case either landing site [Spec,AgrS] or [Spec,AgrO] could be targeted. No intervention or
crossing structure arises. Since there is only one element, the hierarchy is trivially preserved.
Languages may choose which Spec position a sole argument targetslz. This is in the full
spirit of Grimshaw’s theory or the hypothesis presented here (prominence preserving): what
matters is not fixed, rigid positions, but the relative prominence among arguments.

6. Prominence theory extended
6.1. The apparent problem with more flexible languages

Now I want to show that prominence theory extends even further. First I have to
enlarge the data base and to eliminate some doubts which the new data might raise concerning
the strict prominence theory. Using the Dutch examples in (47) above I tried to show that the
basic order SU > IO > DO may not be changed. (47) was supposed to show that among all
possible permutations, only the one in (47a) comes out as grammatical. This is indeed the case
in Dutch, but not in German. In German it is possible for a direct object to move over an
indirect one (59), and also for an object to cross an unmoved subject (60):

(59) weil Johannes das Buch einem Freund gegeben hat
since John  the book,.. a friendy, given has
‘since John gave the book to a friend’
(60) (Mensch, die Gegend sieht aber eigenartig aus. Die ganzen Gebdude passen gar nicht
zusammen. Wie kommt denn das ?)
Ja das ist so, weil hier jedes Haus ein anderer Architekt entworfen hat.
well that is so,since here every house, a other architect,,, designed has
‘(Oh, this neighborhood looks strange. All the buildings here don’t really fit to each
other. How come ?)
Well, that’s because every house here has been designed by an other architect.’

These are not only possible word order devices. They are even obligatory to express the
intended meaning. If einem Freund is fronted in (59) then the NP loses its existential reading.
The dative gets a specific reading, which may not be intended. In (60) the sentence even
becomes ungrammatical, see (60°):

"> That the choice is actually not free, but fully determined is shown in Mahajan’s work on ergativity. His
proposal however is independent of the prominence story. It explains why the languages on the one hand choose
the n-a option, whereas the others use the e-a strategy. The idea is thus located on a different level and fully
compatible with the prominence proposal.
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(60’) * weil hier ein anderer Architekt jedes Haus entworfen hat. 13

How do we account for this data? As already stated above, Meinunger (1994) proposes the
topic-comment mapping where topic NPs leave the VP and the other ones that belong to the
comment stay in situ. Thus it follows that das Buch in (59) is discourse linked and acts as an
element which is predicated of (exactly as Johannes) and therefore has to move to
[Spec,AgrO]. The comment NP which happens to be the dative object remains in its base
position. There it gets its purely existential rhematic reading. The same happens in (60). jedes
Haus’ is a strongly quantified NP. Thus Haus, being presupposed and belonging to the
restrictive clause, has to leave its base position. ‘ein anderer Architekt’ is obviously not
referential. It is contained in the comment and therefore stays inside VP in German. Lenerz
(1977) also argues for the IO > DO order. His argument is that there are no restrictions for the
10 > DO order. The other linearization is limited to certain circumstances. DO > IO is (only)
possible, when IO is focused while DO is not. That is in full agreement with what the topic-
comment mapping predicts.

The reason why German, as opposed to Dutch, allows for this kind of linear ordering,
is probably because the morphology is rich enough to tell the thematic role. In that sense,
Dutch is more ‘configurational’ than German. Only the position is able to identify the
argumental status of a bare NP not inflected for Case. Anyway, what one can conclude from
the German data is that topics move whereas comment elements stay. Topics are definitely
more prominent than non-topics. As stated above, they act as anchor in the ongoing
conversation. Thus they are prominent to the degree that they are used as point of departure
for processing of new information. That means that we now have a case that somehow
parallels Grimshaw’s dilemma. We have two hierarchies that are ideally congruent, but not
necessarily; thus we have two hierarchies that exist next to each other and are incompatible.
Like in Grimshaw’s case, one hierarchy wins the competition: here the topic prominence
triumphs over the thematic prominence.

The preceding discussion delivers a picture where prominence relations govern the
following hierarchies: argument structure is organized through prominence relations between
thematic roles. This gives the instructions to create lexical projections. Clause structure is
triggered by sentence functional perspective, or, in other words, as Vallduvi would call it :
information packaging. That means topics reflect their higher prominence with respect to
comment parts by moving out of the VP. Their order with respect to one another outside VP is
again determined by thematic hierarchy.

Now the story goes on. The last sentence of the preceding paragraph is actually not the
complete truth. As the data presented till now (are supposed to) show, the order of arguments
in the base position as well as in the derived one is IO > DO. That suggests that the order of
topic NPs with respect to each other is fixed. This again, however, is true only for languages
like Dutch. Languages that have the possibility to allow for crossing, i.e. fronting of a
thematically deeper, but topic argument with respect to a thematically higher but comment
element, also seem to allow for some freedom among scrambled elements. German again
exemplifies that (negation shows that scrambling has taken place):

13 After some time, the sentence does not sound bad any more. The meaning of the sentence, however, is
completely different from (60).
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(61)  weil Lohengrin der geliebten Elsa seine Herkunft nicht preisgeben mdochte
since Lohengrin the loved  Elsa his descend not reveal wants
‘since Lohengrin does not want to reveal his descent to his possible deliverer’

(62)  weil Lohengrin seine Herkunft der geliebten Elsa nicht preisgeben méchte
since Lohengrin his descend the loved Elasnot reveal wants

In a certain sense, Catalan shows similar behavior and can be analyzed in a similar manner.
For the time being, the analysis I will suggest is not very fashionable, in face of Kayne’s
‘Antisymmetry of syntax’ (1993). However; I will follow Vallduvi in assuming that there is
rightward movement in this language. And even more, I will propose a VP structure that in
terms of X-bar structure completely mirrors the German VP (see (68)). Vallduvi shows that in
Catalan (semantic, informational) focus is also phonologically encoded, in that the deepest
element in a structure carries the accent:

(63) L’amo odia el BROQUIL.
the boss hates the broccoli
‘The boss hates BROCCOLI.’

This sentence is a canonical one, i.e. it is not restricted to a narrow focus reading on broquil
and allows for focus projection. Under my analysis broquil necessarily belongs to the
comment and should therefore not move. In constructions that differ from the one in (63) in
terms of information packaging, things change. If it is clear between the communicants that
there is some relation between the boss and broccoli, both arguments may function as topics.
The relevant relation then constitutes the comment.

(64) L’amo I’ODIA, el broquil.
the boss it +hates the broccoli
‘The boss HATES broccoli.’

The following facts are in favor of a rightward movement analysis. First, Cinque (1993)
argues that there are lots of languages that mark their deepest embedded element by assigning
them neutral accent. In some sense, Vallduvi argues for the same, i.e. he analyzes Catalan as
such a language (without any reference to Cinque’s work) . If this is adopted, the object in
(64) cannot be the deepest element anymore since it the verb that carries phonological stress
and delivers the relevant information of the sentence. Thus the object must have moved
outside the c-command domain of the verb.'*

The second argument is clitic doubling. Note that clitic doubling is ungrammatical in
(63), but obligatory in (64). In Meinunger (1994), mainly following Sufier (1988), it has been
argued that some clitics (especially those that occur in clitic doubling constructions) are best
analyzed as agreement markers. Furthermore, it has been shown there that the presence of
clitics triggers a topic reading of the doubled argument. If, in turn, clitic doubling is triggered
by an argument in its relevant Spec,Agr position at something like S-structure, e/ broquil in
(64) should have moved there. This implies that [Spec,AgrO] is on the right. Such an analysis

"I have to confess that I am not particularly happy with the explanation. Actually I believe that there is some
correspondence between stress assignment and the deepest embedded constituent’s head. I think, however, that
this is true for constituents only, i.e. the verb as X°-element has a syntactically fix position which should not vary
whether the verb itself is stressed or not.
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seems to be supported by constructions involving double object constructions. The neutral
order in Catalan is verb > direct object > indirect object (/ directional argument), see (65).
However, verb > indirect object (/ directional argument) > direct object is also possible. In
that case then, the direct object must be clitic doubled, and additionally, the indirect one must
constitute the focus, (66)1 .

(65) No he donat encara les notes als ALUMnes.
not havelsg given yet the marks to-the students
‘I haven’t given the marks to the students yet.’

(66) No les; he donat encara als ALUMnes les notes;
not clpo have, s, given yet to the students the notes

Further evidence for the rightward movement analysis is provided by the placement of clause
peripheral particles. These may not occur between the verb and its arguments unless they are
defocused and clitic doubled, which we took both as indicator for movement (to the right).

(67a) Ficarem (*oi) el ganivet (*oi) al CALAIX, oi ?
putlpl prt the knife prt into-the drawer
‘We’ll put the knife in the drawer, right 7’

(67b) El, ficarem t; al CALAIX, oi, el ganivet;, (o1) ?

Considering that Catalan overtly identifies the thematic role of arguments using (empty)
prepositions, we get the mirror image of German.'®

15 Thanks to Josep Quer for the data.

16 Interestingly, van Riemsdijk presented a theory the other day which reinforces the rightward hypothesis from a
totally different perspective. In his talk ‘Adjunktion und Adjazenz’ held at FAS on June 11, he tried to show that
verb cluster formation, i.e. the morphophonological conflation of verbal lexical and functional material depends
on strict adjacency. The consequence of such a theory is that only languages which project complements and
specifiers on the same (") side of the head (heresy in Kaynians’ eyes) should allow for inflected forms of verbs
with bound inflectional morphemes. Thus all head final languages are good candidates, and they indeed behave as
expected, normally. The other group would be languages that are completely head initial. The modern romance
languages could be analyzed as such, and Catalan belongs to them. (Since in German as well as in Catalan, as
representatives a larger group of more languages, the CP level is undoubtedly head medial, verbs that incorporate
or adjoin to C° should be excluded, and interestingly, in matrix declarative sentences this step is forbidden. 1
don’t know whether the theory holds. However, 1 find it interesting and promising, well maybe less interesting
than Kayne’s proposal, but more promising.)
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_—AgS
(68)AgrS° T

AgrlO’ [Spec,AglO]

O\

grlo° AgrOP

AgrO’ [Spec,AgrO]

T~

AgrO® VP1
/\
VPI’ SU
VPI1° VP2
VP2’ I0

/\ /\
VP2° DO

les; he donat t; als ALUMnes les notes;

Vallduvi attributes that to information packaging. I also would like to argue that in German-
like languages phrases are linearized according to their communicative contribution. This has
been observed a long time ago. What we get is the German scrambling behavior, i.e. since in
Catalan overt elements identify an argument’s thematic role, the order of topic elements is
rather free:

(69)Encara no els; les; he donat t;t;,  les notes; als alumnes;
Encara no els; les; he donat t; t;, als alumnes; les notes;
Les notes; encara no els; les; he donat t; t;,  als alumnes;
Als alumnes; encara no els; les; he donat t;t;,  les notes;

Les notes; als alumnes; encara no els; les; he donat t; t;.
Als alumnes; les notes; encara no els; les; he donat t; ;.

The idea that linearization is triggered by communicative weight goes back to Behagel (1909)
and his ‘Gesetz der wachsenden Glieder’. An other pioneer is the Czech scholar Firbas. He
proposes a theory of ‘communicative dynamism’ (mainly Firbas (1964)). This theory rejects a
binary analysis of sentences that divides a sentence into a thematic and rhematic part”. His
dynamism theory proposes that all phrases are part of a continuum that is a scale of
communicative importance. For him there is an additional part to theme and rheme. He calls it
transition. Its task is to mediate between the (proper) thematic and (proper) rhematic part of

'"In the immense work on functional sentence perspective there are lots of proposals about how to split a
sentence and then how to call the parts (theme-rheme, topic-comment, topic-focus, focus-open proposition,
hearer old- hearer new...) For the details see Vallduvi. What matters here is that this binary analysis is not
adequate or at least not explanative enough.
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the sentence. Thus the theme is constituted by the element(s) carrying the lowest degree of
communicative dynamism within the sentence. Towards the end of the sentence the degree of
information becomes higher, that means, the informative part is on the right. In-between, i.e.
within the transition part, phrases are ordered according to their communicative weight, which
I will call communicative prominence. Thus again prominence comes as an ordering principle.
This ordering, however, should probably be analyzed as the product of A-bar-movement.

6.2. A place for Optimality Theory?

This is the right place to use another theoretical framework that has been introduced
into syntax by the same linguist: Jane Grimshaw, namely optimality theory (Grimshaw
(1993)). Roughly, optimality theory works like this: there are a number of constraints that
evaluate some output of a grammatical process. These constraints state what output is good in
a (grammatical sense). These constraints are autonomous, i.e. they do not depend on each
another. Optimality theory says that these constraints are ranked. This means that that there is
a language particular hierarchy of relevant constants. These may be obeyed or violated. The
output of the relevant grammatical construct which violates the least comes out as
grammatical. Thus where some language decides to give priority to one constraint over
another, the output may violate the more deeply ranked one, but not the more highly ranked
one. A different language may reverse the ranking and, consequently, the result must be
different.

The ranking that I propose to account for the German type - Dutch type difference is not
strictly parallel to the usual ranking. However, if we adopt the following constraints for word
order, we have an explanation for the different behavior:

- (®8) order constituents according to their thematic hierarchy
- (T18) order constituents according to their weight with respect to communicative
dynamism

Dutch prescribes (3) > (I18). In German, the ranking is not rigid. It allows for either
ordering, maybe with a preference for (I18) > (©93).
Thus, in a generalized fashion one could state, that one of the parametric differences between
non-configurational languages and (more) configurational languages is the constraint ranking
(®9) > (I18) vs. (TI8) > (©39). The possibility for the latter ranking is probably dependent
on the language having a rich enough case morphology.

7. Summary

It has been shown that many linguistic hierarchies are ordered by prominence in the
sense of communicative salience. If thematic hierarchy is one of these and a requirement is
imposed, namely that this hierarchy be preserved under case checking, we do not depend on
the mysterious equidistance theory any longer.

119




References:

Adger, D. (1993) Functional Heads and Interpretation, Edinburgh diss.

Alexiadou, A. (1994) On Adverbial Licensing, FAS manuscript and talk, to appear in the
proceedings of 15th Annual Meeting of the Linguistics Department of The

University  of Thesaloniki.

Baker, M. (1988) Incorporation: A Theory of Grammatical Function Changing. Chicago.

Behagel, O. (1909) Beziehungen zwischen Umfang und Reihenfolge von Satzgliedern.
Indogermanische Forschungen 25, 110-142.

Chomsky, N. (1992) ‘4 Minimalist Programm for Linguistic Theory’, MIT Occational Papers
in Linguistics. ,

Comrie, B. (1989) Language Universals and Linguistic Typology, 2nd edition.

Diesing, M. (1990) Indefinites, MIT Press, LI monographes. '

Emonds, J. (1993) ‘Projecting indirect objects’ in The Linguistic Review vol. 10, No. 3, p. 211
- 265.

Firbas, J. (1964) On Defining the Theme in Functional Sentence Analysis. TLP 1.

Givon, T. (1976) ‘Topic, Pronoun, and Grammatical Agreement.’ in Li, Ch. & S. Thompson
(eds.) Subject and Topic. Academic Press New York.

Grimshaw, J. (1990) Argument Structure. MIT L1 monographes.

Grimshaw, J. (1993) Minimal Projection, Heads, and Optimality, manuscript, Rutgers
University.

Haegeman, L. (1992) Negative Heads and Negative Operators: The Neg Criterion,
manuscript, University of Geneva.

Haftka, B. (1980) BewuBtseinsprisenz und aktuelle Gliederung von AuBerungen, in
Linguistische Studien 68, Akademie der Wissenschaften der DDR, Zentralinst. f.
Sprachwissenschaft.

Hoekstra, E. (1993) Licensing Conditions on Phrase Structure, Groningen Diss.

de Hoop, H. Case Configuration and NP Interpretation, Groningen Diss.

Jager, G. (1994) Der Stadien-/Individuenkontrast als Diskursfunktion, Reaserch proposal,
MPG Berlin.

Jonas, D. & J.D. Bobaljik (1993) ‘Specs for Subjects: The role of TP in Icelandic’.
manuscript, to appear in MIT Working Papers in Linguistics vol. 19. Papers on Case
and Agreement.

Kayne, R. (1993) ‘The Antisymmetry of Syntax’, CUNY manuscript.

Lenerz, J. (1977) Zur Abfolge nominaler Satzglieder im Deutschen, Studien zur Deutschen
Grammatik.

Mahajan, A. (1993) The Ergativity Parameter: have-be alternation, Word order and Split
Ergativity, to apper in the Proceedings of NELS 1993.

Meinunger, A. (1994) ‘Case Configuration and Referentiality’ to appear in the Proceedings of
CONSOLE II.

Neeleman, A. (1994) Complex Predicates, OTS Diss.

Partee, B et al. (199 ) Mathematical Methods in Linguistics.

Rizzi, L. (1990) Relativized Minimality. MIT L1 monographes.

Speas, M.(1990) Phrase Structure in Natural Language. Studies in Natural Language and
Linguistic Theory.

Sufier, M. (1988) ‘The Role of Agreement in Clitic Doubled Constructions’ in Natural
Language and Linguistic Theory 6, 391-434.

120



Sportiche, D. (1990) Movement, Agreement and Case, UCLA manuscript.

Szabolcsi, A. & F. Zwarts (1991) Unbounded Dependencies and Algebraic Semantics. Course
material. Summer school LLI 1991.

Szabolcsi, A. & F. Zwarts (1993) ‘Weak Islands and an Algebraic Semantics for Scope -
Taking’,in  Natural Language Semantics, Vol. 1.

Vallduvi, E. (1992) The Informational Component. Outstanding dissertations in Linguistics.

121



Potential verbs in German: the emergence of a
productivity gap

Renate Raffelsiefen
Heinrich-Heine Universit&dt, Diisseldorf

This paper explores the theoretical consequences of two
parallel changes in the historical development of German.! As
the result of a change in the phonological wellformedness
conditions for verbs all dactylic feet were systematically
reduced to trochaic feet by schwa deletion (e.g. MHG
dt[alm[aln > NHG atm[aln 'to breathe'). Simultaneously words

ending in a schwa syllable closed by non-liquid consonants
were excluded from the domain of the highly productive
morphological rule of verbalization.

I argue that the emergence of the morphological gap does
not reflect a change in the subcategorization requirements of
the verbal suffix, but rather is a direct consequence of the
autonomous change in the prosodic wellformedness conditions for
verbs. On this view the set of potential verbs are those
phonologically wellformed nonce verbs which can be related to a
base in a phonologically transparent manner. Assuming that the
(surface oriented) phonological relatability-conditions remain
constant, a gap in the domain of verbalization with precisely
the phonological characteristics stated above is predicted to
accompany the changes in prosodic structure which marked the
transition from MHG to NHG. The theoretical significance of the
data thus concern the morphology-phonology interface and in
particular the notion of the input.

The paper is structured as follows. In section 1 I
describe the prosodic wellformedness conditions for verbs in
NHG informally. In section 2 I describe the prosodic
wellformedness conditions in MHG in terms of constraints
showing how a reranking of those constraints would yield the
current patterns. The description is based on Vennemann's
wellformedness conditions for syllable structure (cf.
Vennemann 1982, 1988), which are formalized within Optimality
Theory (cf. Prince and Smolensky 1993). In section 3 I
describe the conditions for verb formation in German. In
section 4 I discuss the question of why a gap in the domain of
verbalization results from historical changes in the prosodic
wellformedness conditions of verbs.

lgarlier versions of this paper (cf. Raffelsiefen 1994) were
presented in Cologne, Potsdam, Wuppertal, Disseldorf, and Berlin. I
thank the audiences for many helpful comments, in particular I am
grateful to Manfred Bierwisch, Peter Eisenberg, Stig Eliasson, Tracy
Alan Hall, Joachim Jacobs, Paul Kiparsky, Martin Neef, Roland Noske,
Heinz Vater, Theo Vennemann, Richard Wiese, and Wolfgang Ullrich
Wurzel. Also I would like to thank Caroline Féry and Bruce Straub for
discussion and Rildiger Harnisch for a letter with detailed comments.



1. Wellformed verbs in NHG?

German infinitives are subject to two general conditions
on phonological wellformedness. They always end in the
alveolar nasal [n], and with the exception of the two high-
frequency verbs tun 'to do' and sein 'to be',3 they always end
in exactly one schwa syllable.4 Historically, this prosodic
restriction is the result of a series of changes including

'schwa epenthesis', 'schwa deletion' and 'metathesis'.>
(1) Middle High German: New High
German:
holn ~ hol(aln hol[aln ‘to fetch'
adt[alm([aln atm[aln 'to breathe'
hag(all(aln ~ haglalln ~ hagl[aln hag([alln 'to hail

The historical changes illustrated in (1) not only
‘conspired' to bring about a uniform prosodic shape, that is,
the occurrence of exactly one final schwa syllable in Modern
. High German. In addition, there is no longer any variation in
the position of the schwa. That is, for any given sequence of
postvocalic consonants there is generally only one possible
site for the schwa, regardless of the stress contour of the

2Fror a criticism of relevant ‘descriptions in Lexical Phonology (cf.
Giegerich 1987, Wiese 1986, 1988, Hall 1992), see Raffelsiefen 1995.

3The verb tun is often pronounced with a final schwa syllable in
collogquial speech (i.e. tulaln).

4phonetically, the sequence schwa plus sonorant is often realized as
a syllabic sonorant or as a vocalic r respectively, as shown in (ib):

(i)a. red[3aln b. red(g] reden 'to talk'
wick([alln wick(]lln wickeln ‘'to wind'
stolp(alrn stolp(2]n stolpern 'to stumble’
geb[aln geb(p] geben ‘'to give:®
reg[aln reg[p] regen 'to move'

The place of articulation of a syllabic nasal is always identical to
that of the preceding consonant. The description presented here is
based on the perhaps overarticulated variants in (ia). The variants in
the b column, as well as other register-dependent variants, can be
derived from the representations in column a.

Sorthographically the schwa is always represented by the grapheme
<e>.
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verb or its internal morphological structure.€é For example,
the position of the schwa in the verb hageln in (1) is
mirrored by every other verb in which- the last full vowel is
followed by the consonants g, 1, and n. Examples are given in
(2):

(2) Xvgln: XVgl[alln

nag(a]ln 'to nail’ frag[a]ln 'to ask cunningly'
schirig(alln 'to bully' schmigg[a]lln 'to smuggle'
még[alln 'to cheat' maRreg(alln 'to reprimand'

Regarding the question of what determines the site of the
schwa we find that almost all patterns follow from two
principles none of which is specific to verbs. The first of
these principles concerns the wellformedness conditions on
sonority relations within the syllable stated in (3):

6Investigating the verbs listed in Muthmann's reverse dictionary we
find a total of 323 distinct sequences of consonants following the last
full vowel (affricates are considered bisegmental). For all but one of
those sequences the position of the schwa is fixed. In the table in (i)
the verbs are classified according to the sounds which follow the
schwa; consonants preceding the schwa are represented by Cq:

(i) Position Number of Example Example gloss:

of schwa: patterns: patterns: verbs:
a. XVCo(aln 156 Xvrl(aln quirl([aln ‘to whisk'
b. XVCo[3]lrn 88 XVat[alrn kent[3alrmn 'to capsize'
c. XVCo[3]l1ln 74 Xvpst[(a]lln herbst [3]1n ‘to autumn'’
d. XVCol[alrln 6 Xvs[a]rln buss([alrln ‘to kiss'

The verbs illustrated in (id) are not only rare, but are also
considered dialectal by many. Nonetheless, whether or not hearers
accept such verbs as part of the standard language they will clearly
reject any alternative positions for the schwa. The examples in (id)
thus support the claim that for any given sequence of postvocalic
consonants there is only one possible site for the schwa. The only
exception to this generalization concerns verbs in which the last full
vowel is followed by the consonants r and pn. For such verbs the schwa
usually precedes the final p (cf.fahr[alp 'to drive', probier(saln 'to
try') but in the two verbs p#h(alrn 'to approach' and wieh(slzn ‘'to
neigh' the schwa precedes the r. These two verbs (along with tun and
sein, cf. p. 2) are the only counterexamples to the wellformedness
conditions formulated here.
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(3) SON :
A sonorant in the syllable onset may only be followed by
segments of higher sonority; a sonorant in the syllable
coda may only be preceded by segments of higher sonority.

According to (3) for every sonorant in the syllable shell
(i.e. head and coda) the sonority level must increase toward
the nucleus. The constraint in (3) is consistent with both
Vennemann's 'Head Law' and 'Coda Law', which say that syllable
heads and codas are the more preferred the more sharply the
sonority increases towards the nucleus (1988:13ff). The
sonority hierarchy with reference to which the constraint in
(3) is evaluated is given in (4):

(4) increasing sonority decreasing sonority
o ——m e ————— >
Vowel r 1 m Obstruent
} n
X n
Y
~

The ranking among r, l, and the nasals in (4), is
consistent with the ‘'discontinuous gradings' of sonority
proposed by Sievers on auditory grounds (1901:198f).7
According to the table in (4) sonorants must precede
obstruents in coda position and the only permissible sonorant
clusters are N, 1N, rl, and rlN. Any other combinations would
constitute 'sonority violations' and are obligatorily 'broken
up' by the schwa as shown in (5):

(5)a. Schem[allly 'stool’ b. *Scheml
wied[a]lrlapy 'again’ *wiedr
At[9]lm]y 'breath’ *Atm
Ab[a]lnd]y 'evening' *Abnd
alb(a]lrn]a 'silly’ *albrn
Am(3a]ln] inTery 'amen’ *Amn
hund([a]rtinus 'hundred’ - *hundrt
MacDon[a] 1d]name *Macdonld

Since the schwa forms an additional syllabic nucleus all
words in (5a) satisfy the condition in (3). Without the schwa

TThere seems to be general agreement among phonologists working on
German that r is more sonorous than 1 which in turn is more sonorous
than the nasals. The overall structures of the hierarchies proposed,
however, differ considerably (cf. Vennemann (1982:284), Strauss
(1982:97), Hall (1992:64)).

125



these words would violate (3) as a result of including the
boldfaced clusters in coda position as is shown in (5b).

Consider next the ranking of glides in the sonority
hierarchy given in (4). This classification is based on the
distribution of schwa following diphthongs:

(6)a. faul 'lazy' b. Mau[alr 'wall’
Geheul 'howling' teula]lr 'expensive'
Pfeil ‘'arrow’ Fei[alr 'celebration'

On the assumptions that a) German diphthongs consist of a
vowel in nucleus position followed by a glide, that is, a high
vowel in coda position (i.e. [aul, [ail, and [oy])8, and b)

that (3) holds, the data in (6a) indicate that glides are more
sonorous than 1. The fact that a diphthong is never followed
directly by r in coda position indicates that glides are
equally (or less) sonorous than r.° The sonority table in (4)
is accordingly consistent with the data considered so far.

The generalization in (3) along with the table in (4) also
rule out the occurrence of adjacent identical sonorants, which
in fact are broken up by a schwa as well (cf. Pfarr(alr

'priest' and Lein[aln 'linen', etc.). Coda clusters involving

obstruents as second members are not regularly broken up by a
schwa regardless of the sonority relation within the cluster.
This is the reason for restricting SON to sonorants as
formulated in (3).

With reference to the sonority constraint in () one can
state the generalizations determining the site of the schwa in
NHG verbs concisely. First, when the consonants following the
last full vowel include a single cluster in which sonority
fails to decrease, that cluster is 'broken up'. Examples are
given in (7):

8sievers claims that only high vowels can appear in coda position
which is probably related to the fact that sonority in vowels decreases
with hight (1901:204). On the assumption that sonority relations are
universally constant but that, in individual languages, speechsounds
may range over adjacent slots of the sonority hierarchy it would follow
that only the least sonorous vowels can also appear in the slot for
(the most sonorous) consonants.

9For evidence that glides (i.e. high vowels) and the r occupy the

same slot in the sonority hierarchy for Icelandic see Vennemann
(1988:51f) .
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(7) Consonantal Sonority  Example:

Pattern Violation:

XVgln *gl hag(sa]ln 'to hail'

XVgrn *gr z6g[alrn 'to hesitate'
XVrntn *tn ernt[a]ln 'to harvest'
XVnzln *zl hédns([9]1ln 'to tease'
XVsrln *sr buss[alrln 'to kiss'
Xvurn *ur dau[a]lrn 'to last'

XVymdn *dn verleumd[3]n 'to slander'
XVrpstln *tl herbst(3]ln 'to turn fall'
XVlpsn *sn rilps(3a]an 'to burp'
XVnstrln *tr fenst[alrln 'to visit a lover by

climbing through his or
her bedroom window'

Infinitives such as hagl[aln, zdégr(aln, etc. are thus

impossible in German, although they do not violate sonority.
In all NHG verbs involving two potential sonority
violations the two violations always overlap in that they
share a sonorant (i.e. the boldfaced sonorant in (8)). In such
cases the schwa always breaks up the rightmost sonority
violation:

(8) Consonantal Sonority Example:
Pattern Violations:
XvVtmn *tm, *mn atm(aln 'to breathe’
XVgnn *gn, *nn regn[ala 'to rain'
XVknn *kn, *an trockn([aln 'to dry'
XVslrn *$§1, *1lr tischl[a]lrn 'to do woodwork'
XVkslrn *sl, *1lr drechsl[3]Jrn 'to work the lathe'
XVmpnrn *pn, *ar klempn([alrn 'to do plumbing'
XVrtnrn *tn, *nr gartn(alrn 'to garden'

Third, in the absence of potential sonority violations the
schwa immediately precedes the final n as is shown in (9):
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(9) Consonantal . Sonority Example:

Pattern Violation

Xvn - sda[aln 'to sow'
XVln - hol[aln 'to get'
XVrn - hér[aln 'to hear!
XVin - schnei([a]ln 'to snow'
Xvun - hau[aln 'to slap'
XVrln - quirl[aln 'to whisk'
XVgln - faul[a]ln 'to rot'
XVXln - heul[a]ln 'to cry'

The conditions determining the site of the schwa in German
verbs are summarized in (10):

(10)a. Given one potential sonority violations, the schwa breaks
it up. Exceptions: none.

b. Given two 'overlapping' sonority violations, the schwa
breaks up the rightmost one. Exceptions: none.

c. In the absence of sonority violation, the schwa appears
before the last segment. Exceptions: tun, sein, ndhern,
wiehern.

The generalisations in (10) raise the question of why
there are no examples with nonoverlapping sonority wviolations.
_This question concerns the notion of the input and will be
addressed in section 4.

Note that the generalizations in (10) make no reference to
the internal morphological structure of verbs. In particular,
the site of the schwa in the verbs in (11) is not influenced
by the phonological structure of their respective
(etymological) base:

(11) Base:
regn[aln 'to rain® < Reg[a]ln 'rain'
atm(a]ln 'to breathe' At[9]m 'breath'

<
zent [a]lrn 'to center' . < Zentrum ‘'center'
kndul[a]n 'to squeeze sth. into a ball' < Kndu(a]l 'ball‘

Consider also the morphological rule of "l-Infixation" in
verbs illustrated in (12). Generally the 1 directly precedes
the final p as shown in (12a). However, if the segment
preceding the final p in the base is more sonorous than 1 we
find the pattern in (12b):
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(12)

dug(a]lln 'to glance secretly'

(etymological) base:

a. < dug[aln 'to look searchingly'
streich[a]lln 'to caress' < streich(a]ln 'to stroke'
kusch[a]1ln 'to snuggle up' < kusch[aln 'to knuckle under'
dréng(a]ln 'to jostle' < drédng[s]ln 'to push; to press'

b. kraul[a]ln 'to fondle' < (t)krau[aln 'to scratch'
graul[a]ln 'to be scared' < grau[aln 'to be terrified:
wurl(a]ln 'to swarm' < twurr[aln 'to roar'
twirl[a]ln 'to surge < wirr([aln 'to surge confusedly'
confusedly'

position of the schwa is
in the examples in (12b) it is

In the examples in (12a) the
determined by rule (10a);
determined by rule (10c).

2. From MHG to NHG: a constraint-based analysis.

2.1. Basic assumptions

MHG schwas are largely the result of a process of vowel
reduction in unstressed syllables which characterizes the
transition from OHG to MHG:10

(13) OHG MHG gloss:
géban geb[aln ‘to give'
hédbe:n hab[a]ln 'to have'
hélo:n hol[aln, holn 'to call'
mangolo:n mang[9]1l(aln, mangl(aln, mang(alln 'to lack'
d:tamo:n a:t[alm[aln ‘to breathe'

In MHG we find variation for some verbs (e.g.
mang[alllaln, mangl[aln, manglalln), but not for others (e.g.

a:t[alm[aln). The same type of variation extends also to new
verbs in MHG (haglalllsln ~ hagll(aln ~ haglalln, but
wa:plalnlaln ~ *wa:pn(aln) which shows that the distribution

of schwa, including the variation, was rule-governed. The
description of the relevant rules to be presented below is

10rhe change in (13) indicates a reranking of constraints to the
effect that *SCHWA is dominated by some constraint on foot structure
which will not be discussed here.
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based on the assumption that there is a general constraint
against schwa as shown in (14):11

(14) *SCHWA

The constraint in (14) implies that schwas are unstable
unless their presence is needed in order to satisfy some
equally high or higher ranking constraint. For example, the
assumption that SON as stated in (3) dominates *SCHWA explains
the stability of the schwa in gebla]n 'to give' as is shown in

(15) :

(15) SON * SCHWA

gebn *1
— |geblaln *

For now it will be assumed that inputs consist of
morphological structures which include abstract stems. For
example, the candidates in (15) are generated by some context-
free epenthesis rule based on the input geb+n, where n is the
infinitival suffix. The constraint-based evaluation of the
candidates amounts to a phonological interpretation of the
input in accordance with the standard view of the morphology-
phonology interface in Generative Grammar.

The description in (15) refers exclusively to phonological
constraints which concern the wellformedness of syllable
structure. The constraint SON prohibits certain sequences of
sounds in the syllable coda and onset, whereas *SCHWA refers
to the structure of nuclei. As will be shown, the entire range
of schwa patterns in MHG verbs can be described exhaustively
in terms of an interaction of constraints all of which refer
to syllable structure. In order to ensure that the constraints
are independently motivated they are consistent with
Vennemann's. (1988) 'Preference Laws for Syllable Structure'.

2.2. The list of constraints

Apart from SON which constrains the wellformed sequence of
speech sounds in the syllable, there are also preferences for
noncomplex heads and codas. These constraints are consistent
with Vennemann's Head Law and Coda Law, respectively:

(16)a. HEAD
A syllable head must be neither empty nor complex.

b. CODA :
A syllable coda must not be complex.

llthis constraint is also proposed by Mester and Ito (1994).
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Evidence for restricting syllable codas with respect to
complexity rather than requiring empty codas will be presented
in the next section.

Apart from constraining the complexity of syllable heads
and codas there is also a constraint against complex rhymes.
That constraint refers not to speech sounds but rather to moras
and is stated in (17) (Cf. Vennemann's "Weight Law"
1988:30£ff12):

(17) WEIGHT
The maximal weight of a syllable is three moras.

Consider next the wellformedness condition for syllable
structure referred to as 'Shell Law' in Vennemann (1988:11).
This law says that identical speech sounds flanking the nucleus
are disfavored, especially if they are not the only ones within
their margin. The Shell Law is expressed in te following
constraint:

(18) SHELL
*$CCiVCj$lwhere Ci and Cj are equally sonorous.

Finally there is a constraint which does not refer to
intrasyllabic structure but rather to the wellformedness of
syllable contacts. According to the "Syllable Contact Law"
proposed by Vennemann (1982, 1988) the syllable contact A.B is
the more preferred, the more sonorous the offset A and the
less sonorous the onset B. The 'Contact Law' is adopted here
in the following formulation:

(19) CONTACT
In a syllable contact A.B, A must be more sonorous than B.

The possible ‘domains for syllabic wellformedness are
hereby exhausted. As will be shown in the next section all
constraints listed above play a role in MHG verb prosody.

2.3 Wellformed verbs in MHG

As was noted before MHG differs from NHG in that certain
verbs show free variation in the position of the schwa.
Variants such as those in (20) are often attested to even
within a single document (cf. Moser & Stopp (1970:84ff):

120he 'weight Law' says that "in stress accent languages an accented
syllable is the more preferred, the closer its syllable weight is to
two moras®". Limiting the constraint 'WEIGHT' to two moras would only
yield the correct results if the last consonant in a word was ignored.
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(20) hageln ~ haglen ~ hagelen .. 'to hail'
handeln ~ handlen ~ handelen ‘to handle'

wundern ~ wundren ~ wunderen 'to wonder'

toppeln ~ toplen ~ topelen 'to play at dice'
kifeln ~ kiflen ~ kifelen 'to chew'

mangeln ~ manglen ~ mangelen 'to lack!'

sateln ~ satlen ~ satelen 'to saddle'

roteln ~ rétlen ~ réttelen 'to play the rottel3d'
ritteln ~ ritlen ~ ritelen 'to shake'

The cooccurrence of the variants in (20) is accounted for
by the constraint ranking in (21).:

21) SON *SCHWA | CONTACT | HEAD
hagln x| drm e o
N ha.g[3a].1l[aln
79— |hag.1l[3ln " * *
79— |ha.gl([3]ln * *
- ha.gl3a]ln “ * *

The "!" marks a fatal constraint violation. Unorderedness
among constraints is represented by the dotted lines.
Unorderedness among *SCHWA, CONTACT, HEAD, and CODA results in
a tie among four candidates thereby expressing the variation
observed in (20). Tshe question of whether the written form
<haglen> represents hag.l(aln, ha.gllsln, or maybe both =~
variants, cannot easily be decided. We will return to this
question below. .

Characteristic for the verbs in (20) is the presence of a
potential contact violation (i.e. <g,1l>) followed by a less
sonorous final segment (i.e. <1l,m>). Verbs in which two
consonants potentially forming a wellformed contact (i.e.
<r,k>) are followed by a more sonorous final segment (i.e.
<k,n>) yield a single optimal candidate as the example merken
'to watch' in (22) illustrates:

(22) "SON *SCHWA | CONTACT | HEAD { CODA
a. merkn {f*!

me.r(alkn *

me.rk[aln * 1

— |mer.k[3ln

me.r[al.k(aln |

135 "rotte" is a musical instrument.
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Given a decrease in sonority (i.e. <r,k>) followed by an
increase (i.e. <k,n>) we find that for every candidate which
violates *SCHWA twice, there will always be a candidate which
violates *SCHWA only once without incurring additional
violations. Variants with two final schwa syllables such as
mereken are accordingly always eliminated. Additional examples
are given in (23):

(23) wérfen *wérefn, *wérefen 'to throw'
trinken *trinekn, *trineken 'to drink'
hélfen *hélefn, *hélefen 'to help'
warnen *warenn, *warenen 'to warn'
firmen *firemn, *firemen 'to make firm'
knarschen *knareschn, *knareschen 'to grind one's teeth'
smirken *smirekn, *smireken 'to be rancid’
slurken *slurekn, *slureken 'to swallow'

The absence of ordering between the last four constraints
in (22) does not clear the way to a random variety of forms
but accounts just for the kind of variation which is attested
to.14

Consider next the variants in (24):

(24) kebsen ~ kebesen *kebesn 'to commmit adultery'

richsen ~ richesen *richesn 'to govern'

houpten ~ houbeten *houbetn 'to decapitate’
markten ~ marketen *marekten, 'to trade'

*marketn

vogten ~ vdgeten *vdgetn ‘'to protect'

léchzen ~ léchezen *]léchezn 'to dry out'
-rofzen-~ roffezen *roffezn -—---tto belch'

guckzen ~ guckezen *guckezn =~ T'to stare'

In order to account for the occurrence of the dactylic
variants in (24) the sonority hierarchy in (4), in particular
the ranking among obstruents, must be specified further.
According to the table in (25) fricatives and affricates are
more sonorous than stops, which is consistent with Sievers'
description (cf. Sievers 1901:205).

l4The dactylic forms in (i) are not accounted for by the tableau in
(22). All counter-examples involve nasals followed by nonhomorganic
obstruents.

(1) vremeden ~ vremden 'to alienate’
(er)lemeden ~ lemden 'to make lame'’
baneken ~ banken ‘to romp about'
ruomesen 'to brag'
trumeten ‘to trumpet'

The existence of such variants indicates perhaps that a constraint
ruling out clusters of nasals and nonhomorganic obstruents ranks as
high as *SCHWA in MHG.
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(25) |[vowel | r | 1 |Nasal | Fric./Affr| Stop|

Reference to the higher sonority of fricatives vis-a-vis

stops 1is crucial in order to explain the occurrence of dactylic

variants in (24),

(26)

All potential syllable contacts in the
wellformed which is not true for the verbs

result, a trochaic candidate is invariably

but not in (26):

zaspen *zasepen, *zasepn 'to drag one's
haften *hafeten, *hafetn 'to stick'
vristen *vriseten, *vrisetn 'to delay'
vrésken *vréseken, *vrésekn 'to find out'
lispen *lisepen, *lisepn 'to lisp'
veiJten *veiJeten, *veiJdetn 'to fatten'

in (24). As
superior to

feet'

verbs in (26) are

a

dactylic candidates in (26), but not in (24) as is shown by
the next tableau:

(27)

SON

a.

kebsn

* |

ke.b[a]sn

* |

keb.s[aln

)

CONTACT

ke.bs[aln

\)

ke.b([a].s[aln

\)

zaspn . ___

za.s[a]lpn

zas -pl[9ln

za:-splaln

za.s[3].pl[aln

* x|

Consider next the variation, versus lack thereof,
which do not potentially violate SON.

(28)a.

varn ~ var[aln 'to
holn ~ hol[aln ‘to
wern ~ wer(aln ‘to
steln 7 stel[aln 'to

go'
call'
last!'
steal'

b. hdér[aln *hérn
vall[a]ln *valln
teil(aln *teiln
vier [9}n *viern

in verbs

‘to
‘to
'to
‘to

Verbs with a short vowel followed by a single (e.g.
nongeminate) liquid typically show free variation between
mono- and bisyllabic forms as is illustrated in (28a). By
contrast, verbs with a long vowel or a geminate liquid are
never monosyllabic. This observation indicates that WEIGHT
ranks at least as high as *SCHWA:
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(29) SON | WEIGHT | *SCHWA { CONTACT |HEAD | CODA
— | varn ' . *
— |va.r(sln *
va.ern * *
hérn (l * *
— |hé.r[3]n || 4
ho. [alrn | * *

The fact that varn alternates with varen supports the claim
that *SCHWA and CODA are unordered (cf. the analysis of the
variants in (21)).

The ranking in (29) predicts that in every verb which
potentially violates WEIGHT but not SON the schwa precedes the
wordfinal n. The lack of variation in the following verbs is
thereby accounted for:

(30) bérlen *bérln, *béreln, *bérelen 'to decorate'
murlen *murln, *mureln, *murelen 'to murmur'
turlen *turln, *tureln, *turelen 'to be dizzy'

The starred variants in (30) are ruled out because each of
them involves more violations than the actual form:

(31) SON WEIGHT | *SCHWA|{ CONTACT |HEAD | CODA
bérln * *x |
bél[alrln o * *x |
bé.r([3]ln * ' *1

— |bér.1[3]ln *
bé.r[a].l[a]n" * % |

The fact that bé&r.l[aln, rather than bé&.r[a]ln, is the

actual form is the main motivation for defining CODA with
respect to complexity rather than requiring syllable codas to
be empty.

If neither WEIGHT nor SON are violated, monosyllabic
variants are always possible. In fact, the constraint ranking
in (31) predicts that there is one case in which the optimal
candidate must be monosyllabic, that is, all verbs where the
wordfinal n is the only postvocalic consonant:

(32) SON | WEIGHT { *SCHWA | CONTACT | HEAD { CODA

Y gén

A

galaln

Other relevant examples are MHG stédn but *gtil[a]lp 'to
stand', sin but *gi[aln 'to be'.
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Apart from the case illustrated in (32) where verbs are

obligatorily monosyllabic

there are also cases where verbs are

obligatorily dactylic. Consider the examples in (33):

(33)a. tugenden *tugneden, *tugnden, *tugendn 'to lend virtue to
abenden *abneden, *abnden, *abendn 'evening comes'
jugenden *jugneden, *jugnden, *jugendn 'to be youthful'
zéhenden *zé&hneden, *zéhnden, *zé&hendn 'to give a tenth'
réterschen *rétreschen, *rétrschen, 'to puzzle'
*réterschn

ritterschen *rittreschen, *rittrschen, 'to militarize'
*ritterschn

b. hilderlen *hildrelen, *hildrlen, 'to nag'

*hilderln

vingerlen *vingrelen, *vingrlen, ?
*vingerln

lecherlen *lechrelen, *lechrlen, ‘to smile'
*lecherln

The examples in (33) differ in that those in (33a) require
two schwas in order to avoid any violations of SON whereas
those in (33b) require one schwa for that purpose. The

nonvarying dactylic forms
the tableau in (34):

in both cases are accounted for by

(34) “SON | WEIGHT | *SCHWA | CONTACT | HEAD { CODA
tugndn * x|
tugn.d[aln ||*s
tug.nd[aln “*!
tug.n(al.d[aln | * % * |
tu.gn{a].d[aln * % * |
— |tu.glaln.d[3ln **
hildrln | I
hildr.1l[3a]n *1
hild.rl(3aln * 1
hil.d[a]rln * * *x |
hil.dr[a]ln I * * * 1

— |hil.d[alr.1(a]ln ||
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Consider finally the verbs in (35):

(35) régenen ?régnen *régenn 'to rain'
atemen ?4tmen *adtemn 'to breathe'
morgenen ?morgnen *morgenn 't procrastinate'
krademen ?kradmen *krademn 'to make a noise'
wolkenen ?wolknen *wolkenn 'to be full of clouds'
ébenen ?&bnen *&benn 'to level'
truckenen ?trucknen *truckenn 'to dry'

The verbs in (35) differ from those in (20) in that the
dactylic variants appear to be preferred in MHG although
trochaic variants for some verbs are also attested to.
Preference for dactylic forms is not expressed in the tableau
in (36):

(36) SON | WEIGHT { *SCHWA | CONTACT | HEAD | CODA
régnn * *
ré.g(a]lnn *
— | rég.nlaln * *
— | ré.gn(aln * *
- ré.g[a].n[a]n“ **

How do the verbs in (35) differ from those admitting both
trochaic and dactylic variants considered earlier? In
particular, on what basis could the trochaic candidates in (36)
be ruled out?

Consider first the trochaic candidate ré&.gnl(aln. Unlike
trochaic variants of the verbs in-(20)- and (24) that candidate
can be eliminated by ranking SHELL al least as high as *SCHWA.
However, in order to eliminate the other trochaic candidate,
e.g. rég.n(aln, CONTACT must rank higher than *SCHWA. Such a

ranking would imply that variants such as haglen are admitted
with the syllabification ha.glen only. The question of whether
or not such a conclusion is desirable calls for further
phonological investigations.l> The tableau in (37) rules out the
trochaic variants of the verbs in (35) whereas the tableau in
(36) allows for them. Both descriptions account for the
wellformedness of dactylic variants.
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