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1 Introduction

Recent work on information structure and dynamic semantics has inspired new
interest in old puzzles about the interpretation of intonation. In general, this
work has followed two paths. One approach, building on the information
packaging literature, explores the way that prosody, syntax and semantics
interact to give rise to a representation that is more fine-grained than a
proposition. This fine-grained representation is then linked to pragmatic factors
(see, e.g., Büring 1997, 2000, Steedman 2000; classic work includes Jackendoff
1972.) The other approach explores direct links between prosody and
pragmatics, most commonly by identifying particular speaker attitudes or speech
acts with intonational contours or parts of contours (see, e.g., Pierrehumbert &
Hirschberg 1990, Bartels 1997, Gunlogson 2001, and, arguably, Schwarzschild
1999). Although the two approaches are compatible in principle, often it’s not
clear whether a particular phenomenon is best characterized with the mediation
of information structure or as a direct prosody-pragmatics relationship.
Determining this is one of the “big questions” in the study of intonation.
   This paper addresses one aspect of this larger issue by focusing on the
interpretation of the so-called “fall-rise contour on English declaratives. Recent
research has identified the pitch accents of the fall-rise contour with a category
of information structure called “(contrastive) topic” (Büring 1997, 2000) or
“theme” (Steedman 2000). The aim of this paper is to show that it is also
worthwhile to consider the direct relation of the fall-rise contour to pragmatics.
  My proposal captures the distribution of the contour in terms of a condition on
the context, without reference to information packaging. After considering the
distribution of fall-rise in responses to interrogatives and declaratives, I develop
a unified analysis of these facts that claims, intuitively speaking, that fall-rise
intonation indicates a failure to resolve an issue. This analysis is quite simple
and intuitively plausible, demonstrating that an investigation of direct
relationships between prosody and pragmatics can lead to insights that
complement the results of work on information structure.



  The contour usually called “fall-rise” actually consists of a rise-fall-rise
between the nuclear accent and the end of the intonational phrase, and includes
the two contours notated as L*+H LH% and L+H* LH% in the Pierrehumbert
system (Ladd 1980, Ward & Hirschberg 1985, Steedman 2001). In many
contexts either fall-rise or the falling contour is possible, with clear differences
in interpretation. For example, if B’s response in (1) bears the falling contour it
is taken as a complete direct answer, while if it bears the fall-rise contour it is
taken as a partial answer.

  (1) A: Who came to the party?
B: VeRONica did.1

  There are environments, however, where just one of the contours is possible on
a declarative. For example, in (2) below fall-rise is impossible on B’s response.

  (2) A: John ate some of the cookies.
B: John ate MANY of the cookies. (*fall-rise (henceforth FR))

Section 2 of the paper investigates the distribution of the fall-rise contour. The
observations in section 2 motivate the analysis developed in section 3, which
draws on recent work in dynamic semantics by Groenendijk (1999) and
Gunlogson (2001).

2 The Distribution of Fall-Rise

Fall-rise cannot be used out of the blue – there must be some prior context. It is
infelicitous for a speaker to walk into a room and suddenly produce (3) with fall-
rise intonation. However, the context supporting fall-rise need not be linguistic,
as demonstrated in (4), an example suggested to me by Ken Safir.

  (3) It’s RAINing. (*FR)
  (4) [A and B are in an elevator, waiting to go to the 19th floor. C enters and

pushes buttons 1-20. B grimaces at A in disgust.]
A: Well, we’re getting off at ONE of those floors.

  Fall-rise is not particularly good on the last move in a discourse either. If the
discourse in (4) ends after B’s utterance, we have the impression that something
is left unresolved. This intuition is supported by the fact that fall-rise is
acceptable on partial answers but not on complete direct answers: after a partial
answer we expect further discussion but after a complete answer the discourse
can presumably end.



  Two obvious questions arise from the observation that fall-rise can be used
neither discourse-initially nor discourse-finally: what contexts license the
subsequent use of fall-rise, and what must remain unresolved following its use?

2.1 Licensing Fall-Rise

Although some analyses of fall-rise (Ward & Hirschberg 1985) and “topic”
pitch accents (Büring 1997, 2000) have focused solely on the use of fall-rise in
question-answer contexts, it is important to note that fall-rise is licensed after
either an interrogative or a declarative. Below, we see that fall-rise is possible
following a constituent or alternative question, as in (5), a polar question, as in
(6), or an it-cleft or sentence with only, as in (7).

  (5) A: Who read the book?/Did Veronica read the book or did Robin?
B: VeRONica did.

  (6) A: Did Robin read the book?
B: VeRONica did.

  (7) A: It was Robin who read the book./Only Robin read the book.
B: VeRONica also read the book.

The one context in which fall-rise is not obviously licensed is immediately
following a plain falling declarative, as in (8) below.

  (8) A: Robin is taking the seminar.
B: VeRONica is taking the seminar. (??FR)

However, with minimal support, this use of fall-rise is acceptable to most
speakers:

  (9) A: Robin is taking the seminar.
B: No, she’s not, but VeRONica is taking the seminar.
B´: Yes, she is, and VeRONica is taking the seminar (too).

In (9), B corrects A’s assertion, while B´ adds to the information given by A.
Notice that in (8) B’s response could be taken either as a correction or as an
addition to A’s assertion. I will assume that the infelicity of (8) is due to the fact
that it’s not clear whether to take B’s response as a correction or as an addition.
Given this assumption, we can conclude that fall-rise is potentially licensed
following any declarative – that is, the syntactic structure of the utterance
preceding a declarative bearing fall-rise does not appear to be relevant for the
licensing of the contour.



2.2 Scalar Effects

Although we have seen discourse fragments in which fall-rise is licensed after
utterances of various syntactic types, the use of the contour is not entirely
unconstrained. In question-answer contexts, we have seen that fall-rise is limited
to partial and indirect answers. The distribution of the contour in all-declarative
contexts can be clarified by considering the interaction of fall-rise with scalar
semantics.
  Let’s consider the use of fall-rise on declaratives where the item bearing the
pitch accent expresses a degree or extent on a scale. Below, we see that (10B) is
acceptable with fall-rise, but (11B) is not. In each case, B’s response is
acceptable with falling intonation.

  (10) A: John ate many of the cookies.
B: John ate SOME of the cookies.

  (11) A: John ate some of the cookies.
B: John ate MANY of the cookies. (*FR)

In (10), B’s response expresses a lower degree or extent on the relevant scale
than A’s assertion, while in (11) the degree or extent is increased. It seems, then,
that the degree expressed by a declarative bearing fall-rise must be lower than
the degree expressed in the previous move.2 But not too much lower: a response
that changes the polarity of the previous scalar item cannot bear fall-rise, as
shown in (12). A response expressing the endpoint of a scale also cannot bear
fall-rise, as shown in (13).

  (12) A: John ate some of the cookies.
B: John ate FEW of the cookies. (*FR)

(13) A: John ate few of the cookies.
B: John ate NONE of the cookies. (*FR)

These facts suggest that fall-rise is subject to the requirement stated below.

(14) The Nonentailment Condition: Following a declarative with
propositional content p, fall-rise is licensed on a declarative whose
content does not entail either p or ¬p.

On the face of it, this generalization is challenged by the acceptability of fall-rise
on responses that are word-for-word repetitions of the previous statement:

  (15) A: The movie was good.
B: (Yes), the movie was GOOD.



The content of B’s response in (15) clearly entails the content of A’s statement,
but fall-rise is acceptable. However, notice that good is a vague item, and B’s
response intuitively conveys some doubt about just how good the movie was.
Perhaps this response is possible with fall-rise because good can be coerced to a
slightly lower degree than usual, so that the Nonentailment Condition is in fact
met. In fact, if the pitch accent of fall-rise occurs on a scalar item that is not
vague, word-for-word repetition is not acceptable.

  (16) A: That movie was the best.
B: (Yes), that movie was the BEST. (*FR)

A similar problem arises with responses that contradict the previous statement
by changing just the polarity, such as (17) below.

  (17) A: The movie was good.
B: (No), the movie wasn’t GOOD.3

Although it seems equally plausible in (15) and (17) to assume that the
Nonentailment Condition is met by coercing the vague scalar element to a
degree other than the default, contradictions involving non-vague scalar
elements unexpectedly appear to be acceptable with fall-rise:

  (18) A: That movie was the best.
B: (No), that movie wasn’t the BEST. (…But it was pretty good.)

This brings us to the second factor that arguably obscures the Nonentailment
Condition: fall-rise can be quite difficult to distinguish from the “Contradiction
Contour,” first described in Liberman and Sag 1974. The consensus from
subsequent work on this contour is that it consists of a low pitch accent and a
final rise, that is, it is transcribed as L* LH% in the Pierrehumbert system. (See
Ladd 1980 for reasons to distinguish the “Contradiction Contour” from fall-
rise.) There is certainly room for experimental work to determine if and when
fall-rise can be used on contradictions, but this is beyond the scope of the
present paper, and I will disregard contradictions henceforth.
  We can conclude, in spite of the apparent problems raised by contradictions
and word-for-word repetitions, that in all-declarative contexts the use of fall-rise
is subject to the Nonentailment Condition.

2.3 Fall-Rise and Exhaustivity

Fall-rise cannot occur in the same utterance with the operators only and alone or
with it-clefts, all of which require an exhaustive interpretation (È. Kiss 1998). In
(20-22) below, responses to (19), only falling intonation is felicitous.



  (19) (John solved the problem.)
  (20) Only VeRONica solved the problem. (*FR)
  (21) VeRONica alone solved the problem. (*FR)
  (22) It was VeRONica who solved the problem. (*FR)

On the other hand, fall-rise can cooccur with the operators also and too, which
do not involve exhaustivity; both of the falling and fall-rise contours are
acceptable on (24-25) below.

  (23) (John solved the problem.)
  (24) VeRONica also solved the problem.
  (25) VeRONica solved the problem, TOO.

These facts follow from what we have seen so far about the distribution of fall-
rise. In question-answer contexts, it is unlikely that a construction requiring an
exhaustive reading, if it is a relevant response at all, will be anything other than
a complete answer. (I assume a separate principle of relevance.) Since fall-rise is
licensed only on partial and indirect responses in question-answer contexts,  we
do not expect fall-rise to be licensed on a statement with an exhaustive reading.
Likewise, in all-declarative contexts we have seen that fall-rise is subject to the
Nonentailment Condition. But a declarative with an exhaustive reading can
hardly fail to entail either the content of the previous statement or its negation, if
the two declaratives are related. Once again, declaratives with an exhaustive
interpretation do not occur in contexts in which FR is licensed.

2.4 Interim Summary

In this section we have seen that the distribution of fall-rise can be captured with
two conditions on the context. In question-answer contexts, fall-rise is limited to
partial and incomplete answers, and in all-declarative contexts, fall-rise is
subject to the Nonentailment Condition. In fact, if we take a complete answer to
entail the corresponding question (as in, e.g., Groenendijk & Stokhof 1994),
then the Nonentailment Condition captures the distribution of fall-rise in all
contexts. The Nonentailment Condition on fall-rise is a natural candidate for a
dynamic treatment, since it is a condition on the state of the context. The next
section develops a dynamic analysis of the interpretation of fall-rise based on the
observations of this section.



3 A Dynamic Approach to Fall-Rise
3.1 On Fall-Rise in Question-Answer Contexts

In order to capture the fact that fall-rise is licensed on partial and indirect
responses to questions, but not on complete answers, it is necessary to have a
model of discourse that has something to say about the effect of questions. The
proposal of Groenendijk 1999 is particularly appealing, as it gives an elegant
treatment of question updates that is compatible with a standard treatment of
assertion. This analysis is essentially a dynamic version of the partition theory of
question meanings (Groenendijk & Stokhof 1984, 1994), in which a question is
interpreted as a partitioned set of worlds, where each cell of the partition
corresponds to one possible complete answer. In Groenendijk 1999, the
Stalnakerian context set, or set of worlds in which all of the propositions in the
common ground are true, is replaced by a partitioned set of worlds – formally,
an equivalence relation on worlds. The updates for declaratives and
interrogatives in this approach are given in (26) and (27), respectively. Note that
ϕ! is a metavariable ranging over declarative formulae, and  ϕ? ranges over
interrogative formula. A declarative formula denotes a truth value, and an
interrogative formula denotes a proposition, namely the complete true answer to
the question relative to a world.

  (26) C[ϕ!] = {<w,v> ∈ C | [[ϕ!]]w = [[ϕ!]]v = 1}
  (27) C[ϕ?] = {<w,v> ∈ C | [[ϕ?]]w = [[ϕ?]]v} (p. 113)

  The declarative update in (26) eliminates worlds from the context by limiting
the equivalence relation to pairs of worlds in which the declarative is true. The
interrogative update in (27) sets up a potentially nontrivial partition by limiting
the equivalence relation to pairs of worlds in which the answer to the question is
the same. Worlds in which the answer to the question is different will no longer
be related – they will belong to different cells of the partitioned set of worlds.
  This approach provides a straightforward way to characterize the question-
answer contexts in which fall-rise is licensed, namely, on partial answers and
indirect responses. In these cases, the partition set up by a previous question is
not reduced to a single cell. Let us define a context as neutral if the equivalence
relation defines a single-celled partition. In other words, the context is neutral if
any two worlds in the domain of the equivalence relation are also related to each
other, that is, belong to the same cell of the partitioned set of worlds.

(28) A context is neutral iff ∀w,v ∈ W:
(<w,w> ∈ C ∧ <v,v> ∈ C) → <w,v> ∈ C

Fall-rise is licensed in the opposite case, when the update of the declarative
leaves the context in a non-neutral state.



3.2 On Fall-Rise in Declarative Contexts

The second generalization to capture is the Nonentailment Condition, which
holds for fall-rise in all-declarative contexts. A standard Stalnakerian model of
the context does not provide enough information to capture the Nonentailment
Condition. On the standard view, the context consists only of the context set.
Once the content of a proposition has been added to the context, it is not
possible to refer back to that proposition. But the Nonentailment Condition
specifically refers to the content of the previous utterance. It seems that we need
more information than is encoded in a standard model of discourse.
  One obvious alternative is to assume that the context includes a record of
everything that has been said. Indeed, some work on information structure has
suggested that we need access not only to a record of the propositional content
of previous utterances, but also to their syntactic structure (see, e.g., Aloni &
van Rooy 2002, Büring 2000). But this is far more information than is necessary
for the problem at hand. There is no evidence that we need access to the
syntactic structure of previous utterances, nor do we appear to need access to the
content of more than one previous utterance.
  The model of discourse proposed in Gunlogson 2001 provides just the
information that we need, and no more. In this model, the Stalnakerian approach
is enriched by separating the commitments of the discourse participants: the
context set is replaced by two or more sets of worlds, each corresponding to the
“commitments” (roughly, public beliefs) of one discourse participant. A falling
(or falling-rising) declarative is proposed to affect the speaker’s commitment
set, but not the addressee’s, as shown below.

  (29) Gunlogson’s context: Let the context C{A,B} be <csA,csB>, where:
a.  A and B are discourse participants
b.  csA of C{A,B} = {w ∈ W: the propositions representing A’s public
beliefs are true of w}
c.  csB of C{A,B} = {w ∈ W: the propositions representing B’s public
beliefs are true of w} (p. 43)

  (30) C + Sdecl = C′ such that:
a.  csspkr(C′) = csspkr(C) + Sdecl

b.  csaddr(C′) = csaddr(C) (p. 52)

  Given this structure, it is no longer necessary for the Nonentailment Condition
to refer to the propositional content of a previous utterance. The acceptable uses
of fall-rise that we have seen have been responses to assertions by another
speaker. This suggests that the Nonentailment Condition can refer to the
addressee’s commitment set rather than the content of the previous utterance.



  (31) Revised Nonentailment Condition:
Fall-rise is licensed on a declarative with content p iff p does not entail
or contradict csaddr.

The revised condition is probably too strong, in that it rules out the use of fall-
rise on a statement that entails or contradicts any of the addressee’s public
beliefs. Still, the revised condition is less arbitrary than the original version, and
begins to explain the function of fall-rise. In the contexts in which the revised
condition holds, the participants have failed to reach an agreement about the
truth or falsity of a proposition, but have not contradicted one another – that is,
fall-rise is used when there is still room for discussion about a proposition.

3.3 A Unified Account

The two conditions on fall-rise proposed above, taken separately, each provide a
plausible explanation of the connection of fall-rise intonation to the state of the
context. However, the analysis is somewhat deceptive in that the conditions on
fall-rise in question-answer contexts and in all-declarative contexts appear to be
unrelated. This is not an unavoidable result – in section 2.4 above, I suggested
that the Nonentailment Condition could describe the distribution of fall-rise in
all contexts, given appropriate assumptions about entailment relations between
questions and answers. What we need, then, is a way to unify the two conditions
on the use of fall-rise developed in the last two sections without losing an
explanation of how the condition on fall-rise is related to pragmatic principles.
  As a first step, let’s assume a model of discourse that incorporates the
proposals of both Groenendijk 1999 and Gunlogson 2001. The context in this
“hybrid” model is defined in (32) below. The commitment sets proposed in
Gunlogson 2001 are simply replaced by equivalence relations (or partitioned
sets of worlds) à la Groenendijk 1999.

  (32) The context consists of a pair of equivalence relations on worlds,
<RA, RB>, such that:
a. A and B are discourse participants.
b.  <w,w> ∈ RA iff w is consistent with A’s public beliefs
c.  <w,w> ∈ RB iff w is consistent with B’s public beliefs

A preliminary version of the declarative update is shown in (33). This update
eliminates worlds from an equivalence relation as in Groenendijk’s proposal
(see ex. (26)), but, following Gunlogson, operates only on the speaker’s
equivalence relation. The interrogative update is given in (34). It creates
potentially nontrivial partitions as in Groenendijk’s proposal (see ex. (27)), but
operates on both the speaker’s and the addressee’s equivalence relations.



  (33) <RSpkr, RAddr>[ϕ?] = <RSpkr′, RAddr′> such that
a.  RSpkr′ = {<w,v> ∈ RSpkr | [[ϕ?]]w = [[ϕ?]]v}
b. RAddr′ = {<w,v> ∈ RAddr | [[ϕ?]]w = [[ϕ?]]v}

  (34) <RSpkr, RAddr>[ϕ!] = <RSpkr′, RAddr′> such that
a.  RSpkr′ = {<w,v> ∈ RSpkr | [[ϕ!]]w = [[ϕ!]]v = 1}
b.  RAddr′ = RAddr

  In this model of discourse, the two conditions on fall-rise are still unrelated.
The step that allows us to collapse the two conditions is a conception of
assertion due to William Ladusaw (p.c.). On Ladusaw’s view, assertion is
actually a two-step process of raising an issue and proposing a resolution of the
issue. (If we set aside complications having to do with information packaging, it
is as if every assertion were prefaced with the corresponding polar
interrogative.) It is straightforward to implement this view in the model
proposed above. We need only redefine the update of declaratives as follows:

  (35) Declarative Update (final version):
<RSpkr, RAddr>[ϕ!] = <RSpkr′, RAddr′> such that
a.  RSpkr′ = {<w,v> ∈ RSpkr | [[ϕ!]]w = [[ϕ!]]v = 1}
b.  RAddr′ = {<w,v> ∈ RAddr | [[ϕ!]]w = [[ϕ!]]v}

In (35), a declarative creates a two-celled partition in the addressee’s
commitment set and eliminates worlds from the speaker’s commitment set – the
result of first updating the context with the corresponding polar interrogative
and then applying the original declarative update. Now, of course, declaratives
and interrogatives look more similar. This approach suggests that both utterance
types can make the context “inquisitive” in the sense of creating a nontrivial
partition. This sets the stage for a simple condition on the use of fall-rise:

(36) A context C is inquisitive if for at least one equivalence relation RX of
C, ∃w,v | <w,w> ∈ RX ∧ <v,v> ∈ RX ∧ <w,v> ∉ RX.

  (37) Condition on Fall-Rise (final version):
Fall-rise indicates that the context remains inquisitive.

  The condition is meant to require that the context be inquisitive both before
and after the use of fall-rise. The inquisitive state may have any of several
sources – I have explicitly claimed that declaratives and interrogatives both
create inquisitive contexts, and example (4) suggests that sufficient nonlinguistic
context might also support the inference of a relevant inquisitive context. The
requirement that the context remain inquisitive after the use of fall-rise captures
the restriction of fall-rise to partial and indirect answers, as well as the
Nonentailment Condition, in a way that makes the functional motivation for the



use of fall-rise clear. It seems likely that there is some pressure to keep the
context in a non-inquisitive state as much as possible – that is, to answer
questions as they come up and agree on the truth of asserted propositions – and
it is not surprising to find a mechanism for marking a failure to return the
context to a non-inquisitive state.

4 Conclusion

The proposed interpretation of fall-rise presented here raises new questions
about the relation of the proposal to the larger picture. One of these questions is
to what extent the proposal developed here can be reintegrated with a theory of
information structure. The fall-rise contour is special in that it only contains one
overtly marked information structure constituent, namely the topic. This
suggests the possibility that the generalizations that arose from a holistic
treatment of the fall-rise contour might actually apply more generally to
(contrastive) topics.4 One starting place for future research, then, is to contrast
the fall-rise contour with other complex contours to determine which
generalizations about fall-rise, if any, apply to topic constituents in other
environments. There is also room for work on dynamic analyses of other
intonational contours. In addition, the proposal offers an answer to one aspect of
the “big question” about the interpretation of intonation. I have argued that the
distribution of the fall-rise contour on English declaratives is best treated as the
reflection of a direct link between prosody and pragmatics, and have offered an
analysis of that link in a dynamic model of meaning.

Notes

* I am grateful for valuable comments from Donka Farkas, William Ladusaw, Geoffrey K. Pullum,
James Isaacs, Christine Gunlogson, the members of the Winter 2002 Research Seminar at UC Santa
Cruz, and audiences at LASC (Linguistics at Santa Cruz) 2002 and WECOL 2002. Research for this
paper was supported by a Regent’s Fellowship from the University of California, Santa Cruz.
1 Capitals indicate prominence.
2 This observation is consistent with Ladd’s (1980) set-theoretic analysis of similar facts, but Ward
& Hirschberg (1985) provide a few apparent counterexamples to the claim, such as (i) below. The
counterexamples are rare and often pragmatically strained.

  (i) A: You need three dependents to get this deduction.
B: I have SEven.

Since examples like (i) appear to be marginal at best, I pursue an analysis that does not allow for
them. A more liberal analysis might allow discourse fragments like (i) by including a mechanism for
certain types of inference. For example, (iB) might be a response to an inferred question like “Do
you have the right number of dependents to get this deduction?”
3 Not all speakers judge fall-rise to be acceptable on responses like (9B). However, Hedberg and
Sosa (2001) report that discourse fragments quite similar to (9) are attested in recordings of public
radio broadcasts, including (i) below, which bears fall-rise and is in response to the assertion that a
particular representation of Jesus was unattractive.



                                                                                                            

  (i) I don’t find him unatTRACtive. (Hedberg & Sosa’s (20))
4 This speculation was inspired by John Esling’s (p.c.) suggestion that the observations in section 2
of this paper might also apply to falling-rising-falling contours.
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