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Whereas the other rules introduced so far are double-sided, these rules are single-
sided.6

We consider a derivation complete if it culminates in the type �s, not just s. The
type �s signifies a pure clause rather than a quantifier over clauses (propositions).
By contrast, everyone and someone are impure: their type �s (np �s) is not sur-
rounded by �, though the propositions they quantify over and finally produce are
pure (hence the � in �s).

To rule out inverse-scope contexts like (39), we modify our notion of context
to require that the left branch of a � -fused constituent be pure before descending
recursively into the right branch. That is, we revise (26) to

Unchanged case:
a. A ‘hole to the left’ [ ] � C , embedded in some outer context K.
Tightened case:
b. A ‘hole to the right’ �B � [ ], embedded in some outer context K.
Unchanged case:
c. The null context [ ], the ground case for recursion. (44)

In terms of structural postulates, we replace the Right postulate from (10) with a
more specific instance.

B � (C � K ) �� (B � C) � K (Left) (45)
(�B � C) � K �� C � (K � �B) (Right) (46)

With these changes to the grammar, only the linear-scope reading for Someone
saw everyone (of type �s) remains derivable. Figure 8 shows the derivation. It is
shaped exactly like Figure 4, except the T and K� postulates above are used after (13)
to prove �np � (�saw � np) � �s. The inverse-scope derivation in Figure 5 is no
longer valid because the Right postulate, restricted in (46), does not apply since
someone is impure.

What we have just seen is that a linguistic preference for linear scope reflects a
computational preference for left-to-right evaluation. Of course, in many languages
(including English), inverse scope is available. That does not mean that order-of-
evaluation effects are absent – it only means that, if they are present, they are more
subtle. In the rest of this section, we examine one way to reintroduce inverse scope
that gives rise to favorable empirical consequences in Section 9 below.

The basic idea is to treat inverse scope as MULTISTAGE PROGRAMMING (see
Taha and Nielsen, 2003, and references therein). A multistage program is a pro-
gram that generates another program (and then runs it, usually). The generating

6 These rules and their names are explained by Moot (2000, pages 39 and 156). Curiously, the
present work seems to be the first linguistic application of K�.
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Figure 9. Inverse scope for Someone saw everyone, under left-to-right evaluation, using
unquotation.

9. Beyond QuantiÞcation

In this section, we survey continuation-based analyses of several linguistic phenom-
ena, and sketch how those analyses can be transliterated into TLG. The phenomena
discussed are quite intricate, and we cannot hope to be comprehensive here – many
additional details are available in the papers cited. Rather, our main purpose is to
show how continuations offer explanatory insights previously unavailable in TLG,
as well as improve the empirical coverage as compared to previous TLG accounts
of the same phenomena.

9.1. BINDING AND CROSSOVER

Shan and Barker (2006) argue that order of evaluation provides a unified explana-
tion for two distinct phenomena in English, weak crossover and superiority. Here
we re-express that analysis in TLG, and compare our approach to Jäger’s (2005)
TLG analysis of weak crossover. We offer the new explanatory insight that weak
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Figure 10. Everyonei saw hisi mother.

pronoun itself is a scope-taking expression, taking scope over its binder’s con-
text. In Figure 10, everyone binds he, and the context of everyone is [ ] saw his
mother. (This context appears at the bottom of the derivation, where everyone
enters, as (saw � (he � ’s mother)) � 1.) Thus he must take scope over this con-
text – that is, must take as its context np saw [ ]’s mother, in which the type
np plays the role of the placeholder variable bound by the quantifier everyone.
(This context appears in the derivation, where he enters, as ’s mother � ((1 � �np)
� �saw).)

It is always easier to explain why a good derivation works than why some other
sentence has no derivation, but let us offer a few words on why the crossover
example *Hisi mother saw everyonei (49b) does not have a bound reading. The
crucial difference between (49a) and (49b) is that everyone is now to the right of the
pronoun it is trying to bind. In order for everyone to take scope over the context his
mother saw [ ], we must apply the Right postulate twice (just as in the inverse-scope
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Here the type variable S ranges over all types. Conceptually, np\ ?S is the category
of an S-question that seeks an np-answer. For example, a single-wh question has the
type np\ ?s, and a double-wh question has the type np\ ?np\ ?s. The lexical entries
above specify that wh-words take scope in situ, so they by themselves generate
in-situ wh-questions. To generate raised-wh questions, we add two postulates.11

A � ? (B � (C � K )) � A � ? (B � (C � K )) (Trace Left) (54)
A � ? (C � (�B � K )) � A � ? (C � (K � �B)) (Trace Right) (55)

Figure 11 shows the basic usage scenario for these additions to the grammar. On one
hand, the entire derivation culminates in the pied-piped raised-wh question Whose
mother did Alice see?. On the other hand, the E rule near the top concludes already
with the in-situ wh-question Alice saw whose mother?. Of course, the result should
be Whose mother did Alice see?, not the ungrammatical *Whose mother Alice saw?;
however, we ignore subject-auxiliary inversion and verb forms purely for the sake
of keeping the derivations simpler.

Let us now examine the derivation of a double-wh question that abides by
superiority, so that we can see what goes wrong in an attempt to violate superiority.
Figure 12 derives the question Who saw what?, in which who is raised and what
remains in situ. (We say that who is raised, even though it does not affect the string,
because the derivation uses Trace Left near the end. We use Who saw what? as our
example for simplicity.) In Figure 12, Trace Left applies to the raised wh-phrase
who in the context [ ] saw what. In other words, the raised wh-phrase takes scope
over the rest of the sentence. Similarly, to derive the superiority violation *What
did who see ? (or *what who saw, to ignore subject-auxiliary inversion), what
must take scope over the context who saw [ ]. Just as in the previous section, taking
scope over such a context requires using Right postulate twice, which introduces
two �s and necessitates Unquote. But questions cannot be unquoted: their types
are of the form A\ ?S, not �u S. Superiority is thus enforced.

For Jäger, wh-phrases have category q/(np 
 s), where q is the category of
questions and “np 
 s” is an s with an np-gap. Because connecting gaps with their
fillers uses a mechanism separate from binding, whatever might explain superiority
in Jäger’s system will be independent of the explanation for weak crossover. On

11 These two postulates are really the composition of the Left and Right postulates with a single
new postulate

A � ? (B � ( � K )) � A � ? (B � K ) (Trace),

where is the empty string, in other words the identity for the default mode � . But as Section 6
explained, the default mode should not have an identity if we want very to have the type (n/n)/(n/n).
If multimodal TLG were to allow empty antecedents everywhere and use unary modalities to enforce
non-emptiness when necessary, then we would be able to replace Trace Left and Trace Right with
this Trace rule – an appealing prospect.
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modality �. By quoting a leftmost quantifier and then unquoting it later, we can
delay the evaluation of the quantifier and let it take narrow (hence inverse) scope
with respect to some following quantifier.

We proposed analyses on which pronominal binding (Section 9.1), the binding
of a wh-trace (Section 9.2), and licensing of a negative polarity item (Section 9.3)
were all accomplished via side-effects. Because bindable pronouns have their own
side-effects, their presence disrupted the unquotation strategy, so that the analy-
sis automatically predicts that a quantifier can take scope over a pronoun to its
left but cannot bind it. That is, the analysis correctly allows inverse scope but
not weak crossover violations. Similarly, the analysis predicts that a wh-phrase
can bind its trace only when no other wh-phrase intervenes. That is, the analysis
correctly allows multiple wh-questions but not superiority violations. Finally, the
analysis automatically correctly requires a negative polarity licensor to precede its
licensee.

The theoretical parsimony and empirical robustness of these analyses show how
continuations offer new and valuable tools for multimodal TLG writers. In partic-
ular, continuation-based analyses offer new insights into quantification, binding,
multiple wh-questions, and negative polarity.
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