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CONCEALED CAUSATIVES
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Abstract

Crosslinguistically, causative constructions conform to the following generalization: If the causal relation is
syntactically concealed, then it is semantically direct. Concealed causatives span a wide syntactic spectrum, ranging
from resultative complements in English to causative subjectsin Miskitu. A unified type-driven theory is proposed
which attributes the understood causal relation—and other elements of constructional meaning—to type lifting
operations predictably licensed by type mismatch at LF. The proposal has far-reaching theoretical implications not
only for the theory of compositionality and causation, but also for the underlying theory of events, space, and time,

in natural language discourse.
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CONCEALED CAUSATIVES

Maria Bittner

mbittner@rci.rutgers.edu

1. THE PHENOMENON

Consider the following spectrum of causative constructionsin English:

() a John caused [the robber to di€] [by shooting her].

b. John killed the rabber [by shooting her].

2 John [shot] [the robber dead)].

The mapping from syntax to semantics is most transparent in periphrastic causatives, where the causal relation as
well as its two arguments are each expressed by a separate constituent, as in (1a). It is somewhat obscured by
lexicalizations that conflate the causal relation with its effect argument, e.g., kill in (1b). Still, in both sentences the
causal relation is contributed by an overt lexica item (cause in (1a), kill in (1b))—these, then, are overt
causatives. Least transparent are concealed causatives, the type represented in (2). Here the causal relation
appears to come from nowhere. At least, it cannot be traced to any overt word or morpheme. What is overtly
expressed are only the arguments of this relation—that is, the two constituents that are understood to be related as
the cause and the effect. The causal relation itself is syntactically concealed.

This mapping spectrum has implications for semantics. Some of them are well-known. Thus it has long been

recognized that a causal relation which is syntactically expressed in a less transparent manner is semanticaly

This research grew out of joint work with Ken Hale on an unusua causative construction in Miskitu. The analysis of
Miskitu presented in section 6 is based on data from Ken's field work, and he kindly proofread this section. For the most
part, the syntactic analysis was developed jointly. Also, the crosslinguistic hypothesis that concealed causatives form a
natural semantic class emerged from that joint work. | am indebted to Hans Kamp for conversations which had radical
impact on my thinking about events, time, and causation. Written reviews by, and discussions with Angelika Kratzer, Fred
Landman, and Peter Lasersohn were very helpful. | have also benefited from comments by Edit Doron, Anita Mittwoch,
Malka Rappaport, and the participants in colloquia, seminars, and conferences, at CUNY, MIT, Rutgers, Cornell, Tel Aviv
University, and the Hebrew University in Jerusalem, where portions of this material were presented. This research was
supported in part by the Institute for Advanced Studies at the Hebrew University in Jerusalem.



restricted to be ‘more direct’. This was originally noted by comparing two kinds of overt causatives (periphrastic
cause to dievs. lexica kill; Fodor 1970). Extending the comparison to concedled causatives (such as the resultative
shoot dead, discussed in Dowty 1979) reveds an even sharper semantic contrast—this is the locus of the main
semantic cut. The judgements for the following diagnostic scenariosillustrate the general pattern.

Thefirst scenario is a paradigm case of direct causation. There is a holdup in a bank. John shoots the robber
through the heart so that she diesinstantly. In this scenario all of the causatives (1)—2) are judged clearly true. In the
second scenario there is an intermediate cause. Suppose that John is not much of a shot. His bullet only grazes the
robber’'s ear, a trivial wound which unfortunately brings on a heart attack that causes instant death. The conceded
causative (2) is now judged clearly false. In contrast, the judgements for overt causatives remain essentially
unaffected, ranging from clearly true (for periphrastic (1a)) to basically true but misleading (for lexicalized (1by)).

The general pattern revealed by diagnostic tests of this kind can be described as follows:

(©) Concealed Causative Semantics
If acausal relation is syntactically concealed (only its arguments are overtly expressed),

then it is semantically direct (no intermediate causes).

This generalization extends to causative constructions in languages that are genetically unrelated and typologically
quite different. Also, the causal relation can be syntactically concedled in a wide variety of structures, ranging from
resultative complements in English (3) to causative subjects in Miskitu (4).1 Syntactically, then, conceded
causatives do not form a natural class. Nevertheless, the unifying generalization (C) identifies a distinctive semantic

profile: the implicit causal relation must be direct.

(3 John [y [y shot] [apthe robber dead]].

1 The resultative structure in (3) is based on syntactic evidence presented in Stowell 1981, Rothstein 1983, Simpson
1983, Kayne 1984, Hoekstra 1988, and section 5 below. The structures assigned to the Miskitu sentences of (4) are justified
in section 6. In particular, the evidence presented there supports the theory of syntactic predication developed in Williams
1980, Rothstein 1983, Stowell 1983, and Bittner & Hale 1996a. In keeping with that theory, the predicate in (4) is
analyzed as a phrase of alexical category (VP)) and the internal subject, as a coindexed phrase of a functional category (CP)).



4 Miskitu (Misumalpan: Nicaragua)
a yalg man ra mai=pruk-ri kauh-ram
[ you AcCC 2=hit-OBV.1]cq [falllyglvp-PST.2
‘I knocked you down.” (NOT: ‘You fell because | hit you.")
b. yaptiki taim bani yang ra a=pruk-an ras pi-sna
[[mother.1 time all me ACC 1=hit-OBV.3]cp [rice eat]yp]yvp-PST.1

‘My mother always beats me into eating rice.” (NOT: ‘| eat rice because my mother aways beats me.’)

So even when syntactically far apart, concealed causatives till instantiate the same semantic phenomenon. The
theory of the syntax—semantics interface in Universal Grammar must therefore be structured so that semantic
parallels can be drawn across syntactic distinctions. Ideally, the theory should answer the following questions. Where
does the understood causal relation come from? Why isit semantically restricted to be direct (no intermediate causes)?
What sort of mechanism can enforce this semantic uniformity across a wide spectrum of syntactic structures
converging only on the absence of any overt reflex of the causal relation? And how can this mechanism also be
flexible enough to generalize across genetically and typologically unrelated languages?

The following discussion begins with the development of a general theory which has the right architecture to
answer these questions in a natural way (sections 2—4). The theory is then fleshed out into detailed analyses of
resultative complements in English (section 5) and causative subjects in Miskitu (section 6). It is shown that the
fundamental semantic kinship of these two constructions follows from universal semantic principles, while the

equally striking differences can be attributed to the interaction of these principles with different syntactic structures.

2. TOWARD A THEORY OF CONCEALED CAUSATIVES

2.1 Three views of resultative complements

Given that the causal relation in concealed causatives is not contributed by any overt lexica item, where could it
come from? For resultative complements, which have been most extensively studied, different accounts have located
the source in the lexicon, syntax, or compositional semantics. In lexical accounts the entry of the head verb

undergoes a lexical operation which derives the causative meaning and adjusts the subcategorization frame



accordingly (e.g., Simpson 1983, Levin & Rapoport 1988, Carrier & Randall 1992). Syntactic accounts enrich the
syntactic structure with a silent causative verb (e.g., McCawley 1971, Huang 1988, Sybesma 1992). Finally, in
semantic accounts the causal relation is an element of constructional meaning introduced by a compositional
semantic rule (formally explicit in Dowty 1979; see also Goldberg 1995, and Levin & Rappaport Hovav 1995).

Lexica accounts are difficult to generalize to other concealed causative constructions because they crucially rely
on the head-complement structure of resultatives. It is essential that there be a key lexical head whose basic meaning
and subcategorization frame contains al of the relevant information. By manipulating the lexical entry of the head
verb it is possible to account for resultative complements. But this account fails to extend to causative subjects of
Miskitu, since subjects are not subcategorized by any lexical head.

The syntactic heterogeneity of conceded causatives is also difficult to reconcile with syntactic accounts.
Positing a silent causative verb is plausible to the extent that it can be shown that the licensing requirements of this
empty category give rise to the expected syntactic patterns—such as the subject-object asymmetries induced by the
ECP. But no syntactic pattern of this sort fits even the small sample of conceded causatives illustrated above. The
defining syntactic generalization—no overt reflex of the causal relation—clearly will not do. Otherwise, however,
resultative complements of English bear little syntactic resemblance to causative subjects of Miskitu. It is in the
semantics that the common denominator is found (generalization (C)).

The fact that the salient descriptive generalization for concealed causatives is best stated in semantic terms—the
understood causal relation must be direct—points to a semantic account. That is, it lends initial plausibility to the
view that the causal relation is an element of constructional meaning introduced by a semantic rule. This basic view
can be made formally precisein avariety of ways, not al of which generdize to conceded causatives with different
syntactic structures. In fact, the semantic approaches that have been proposed for English resultatives are even more
construction-specific than the lexical and syntactic accounts. Still, the semantic analysis of Dowty (1979) captures
important insights that the fully general theory should preserve.

Dowty’s analysisis stated in the Montagovian rule-by-rule framework. A pair of rules accounts for the syntax
(S26) and semantics (T26) of resultative phrases headed by transitive verbs (e.g., the phrase bracketed in (5a)), by
initially deriving a complex causative predicate (5b—c). This complex is assigned the syntactic category of a

transitive verb (TV), and so it combines with an object term (the robber) by the verb-object rule of PTQ.



S26. If d € Pry and a € Pap;, then Fy4(0, ) € Pry, Where Fog(d, a) = da

T26. Fo6(0, 0) translates into: APAX P{ Ay [0'(x, "’AQQ{y}) CAUSE BECOME o' (y)]}

(5 a John[shot the robber dead].

b. shoot dead, TV, 26
/\
shoot, TV dead, ADJ

C. APAXP{ Ay [shoot's(x, y) CAUSE BECOME dead'(y)]}

Another pair of similar rules extends this account to resultative verb phrases headed by intransitive verbs (1V):

S27. Ifoe PlV anda € PADJ! then F27(6, G) € PTV! where F27(6, G) =da

T27.  Fx(d, a) trandates into: APAX P{ Ay [d'(X) CAUSE BECOME o’ (y)]}

(6) a. Thedog [barked me awake].

b. bark awake, TV, 27
bark, IV awake, ADJ

c. APAX P{ Ay [bark'(x) CAUSE BECOME awake ()]}

The Montagovian rule-by-rule framework has important virtues, not least the clarity of the empirical
predictions. However, its construction-specific rules as well as the insistence on the rule-by-rule correspondence
between syntax and semantics obscure certain generalizations. The class of concedled causatives is a case in point
because the unifying semantic generalization (C) cuts across syntactic distinctions and extends to unrelated
languages. Dowty’s rules for resultative complements in English are too construction-specific to make any
predictions for causative subjects in Miskitu. In fact, we do not even have to look this far. Coordination of

resultative complements already falls outside of the scope of Dowty’ s theory:

) John [wiped [sp[ap1 the table clean] and [p, the glasses dry]].

Therulesfail to predict that coordination is well-formed and that it leaves the understood causal relation unaffected.

Thisis aproblem because the causal relation isintroduced as a semantic correlate of complex predicate formation in



the syntax. Since this syntactic operation does not generalize to coordinated complements, the fact that the semantics
does generdize is difficult to capture in the Montagovian rule-by-rule framework.

In spite of these problems, Dowty’'s basic insight—the understood causal relation comes from a semantic
operation deriving a complex causative predicate—can be extended to the entire class of conceded causatives. The
problems can be traced to aspects of the Montagovian framework which make it difficult to express semantic
generalizations independently of the syntax. By shifting to a type-driven framework, we can factor out the unifying

semantic pattern, recognizing semantics as autonomous enough to speak with its own voice.
2.2 Causative type lifting

The rule-by-rule correspondences in the Montagovian framework crucialy rely on the assumption that the syntactic
category determines the logical type. This assumption is problematic because it leads to a theory of syntactic
categories that is not motivated on independent syntactic grounds. There are also counterintuitive semantic
predictions—for example, for coordination of transitive verbs (Rooth & Partee 1982). Giving up this assumption
has led to type-driven semantic theories, in which two meaningful sisters can be combined only by interpreting one
as afunctor (type of the form Tu) and the other as an argument (type 1). If the initia types fail to match, they may
be adjusted by certain semantic operations. Just what operations are permitted depends on the theory, but it is agreed
that one of the options is type lifting (see, e.g., Rooth & Partee 1982, van Benthem 1984, Groenendijk & Stokhof
1984, Partee 1987, Jacobson 1992, and Hendriks 1993, for different developments of thisidea).

Viewed from this perspective, conceal ed causatives turn out to conform to a second semantic generalization:

(T) Causative Type Mismatch
* Axe ((a(x) A AD) NMiity Ditg) = AyeAXe ((a(X, y) A AB(Y)) N ity O ito)
T T~

O[] o O ger: [ ]! Bet

That is, somewhere in the structure there is a characteristic type mismatch. Either a property (type et, assuming the
simple theory of types of Church 1940) must be combined with a proposition (type t) into a new property; or else a
relation (type eet) must be combined with a property (type et) into anew relation. A plausible hypothesis, therefore,

isthat the type-lifting operator which resolves this mismatch (low causative [[J] or high causative [(]!) fills in, as



the default semantic link, the direct causal relation (denoted by ‘[0'; the change-of-state operator ‘A’ is similar to
‘BECOME’, and dynamic intersection ‘N’, to ‘A’. The formal language used here, ELA, extends Dekker's 1994
predicate logic with anaphora PLA. It is defined in Appendix 1, and its special features are discussed in sections 4-5.)

Transparent examples of this type-lifting operation are provided by intransitive-based resultatives (8), ad

transitive-based resultatives with the head of the resultative complement incorporated into the main verb (9):

(8) a Thedog [y~ barked [ ,p me awake]].

b. V':3
/\
V:2[0] AP1

| =

bark me awake
1 awk(i)
2 AXobrk(x)
Age AX ((brk(x) A Ag. N ity O itg)
3 Ax (.brk(x) A Aawk(i). Nity O itg)

(9 a John [y kicked open; [apthe door tj]].

b. V:3
/\
Vv:2[O])! Al

I I
kick open

1 Az,opn(2)
2 AyYeAXe kck(X,y)

AQet Ay AX ((kck(X, y) A AQ(Y). Nty O itg)
3 Ay AXx (.kek(x,y) A Aopn(y). Nty O itg)

As we will see, this account is flexible enough to generalize to concedled causatives with quite different
syntactic structures. That is, a concealed causative characteristically involves a type mismatch that can be resolved by
a causative type-lifting operator—[ ] or [[]!—the source of the understood causal relation (generalization (T)). That
iswhy the causal relation is syntactically concealed. It does not come from the basic meaning of any terminal node,
but rather from a semantic adjustment operation that resolves an initial type mismatch which could be anywhere in
the LF tree. Since the source is unique—the causative type lifting family—so is the causal relation thus introduced,

0. Concedled causatives, therefore, form a natural semantic class (generalization (C)). The class is syntacticaly



varied because type lifting is sensitive only to logical types, not to syntactic categories, X-bar levels, etc. Causative
type lifting, therefore, can apply in a wide variety of syntactic structures. It is also available in typologically
unrelated languages because type lifting is an integral component of the Universal Grammar. Thus, the cluster of
properties characterizing the class of concealed causatives receives a natural account.

Intuitively, this account is similar to Dowty’s—the understood causal relation is introduced by a semantic
operation that links the overtly expressed arguments into a complex causative predicate. The similarity is especidly
clear given the Montagovian category-to-type correspondence that Dowty assumed. However, it is precisely by
recognizing the independence of logical types from syntactic categories that the type-driven recasting of Dowty’s idea
succeeds in extending it from resultative complements to other syntactic varieties of conceadled causatives. Only then
can the unifying semantic generalization (T) be factored out from incidental details of the syntactic structure.

Furthermore, the type lifting approach reveals that conceded causation is not an isolated phenomenon. Other
elements of constructional meaning can also be attributed to type-lifting operations (cf. Carlson 1977, Partee 1986,
1987). That is, causative type lifting can be seen as part of a general theory of constructional meaning. In the next
section atheory of thiskind is outlined within the type-driven framework of Cross-Linguistic Semantics (=: XLS,

developed in Bittner 1994a, b, 1997a, b, 1998). A formally precise statement is given in Appendix 2.

3. TYPE-DRIVEN THEORY OF CONSTRUCTIONAL MEANING

3.1 Parallels between type lifting and movement

In XLS—a transformational theory of semantics—type lifting plays a similar role to movement in syntax and
assimilation in phonology. All three are adjustment operations in different domains of Universal Grammar. In each
domain the input is a representation with ill-fitting parts—suboptimal sound combinations, misplaced syntactic
constituents, or mismatched meanings. The adjusted output representation is closer to the ideal defined by the
filtering component. The adjustment may be achieved, in part, by introducing certain ‘filler elements —assimilated
phonological features, silent syntactic objects (such as gaps, indices or additional landing sites), or logical constants.

Indeed, the type-lifting system of the semantic XL S theory (Table 1) is point-for-point parallel to the system of

movement operations in the syntactic GB framework (Chomsky 1981, 1986, and many others).
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Table 1. Type lifting system, "ME := U{[N]s, [N]!r, [Fl [F]t [3]e [3]Y [l [O1' [V [V]E [O] [0113

From To Definition
[MN]¢ T s AV AU [uNv]
[N Tt (th)t AP AW W(NP)
=t T Tt AV AU [u=V]
[=]'; Tt Tt AP Avp Aug (P(U) A V=)
[P Tt (it AP AQr DV (P(V) A Q(V))
[P« Tet (tt)et MAret MQr AU L (Q(V) A AU, V)
[T+ Tt ttt AP AGe Av; ((P(V) A Ag. N ity O itp)
[@ ¢ Tet (tt)Tet AMret Qe Avy Aug (AU, V) A AQ(V). Niity O itg)
[V Tt e(t)t MRt At M Vv (v e Dom f — At(t, R(f(v), V)))
[V (tt)tet e((tt)r)et ACryret At ANy Ae VQu(Q € Dom h — At(t, C(u, h(Q), Q)))
[01+ Tt (to)Tet ARt M Avp Aug R(u, (V)
[0l (tt)tet e((t)t)(tt)et ACrtyret M AP ()t AQue AU P (Avy At(t, C(u, v, Q)))

Both systems of adjustment operations derive output that outranks the input on the relevant hierarchy—the
c-command hierarchy in syntax, the type hierarchy in semantics. Types are ranked primarily by order, with ties partly
resolved by rank (definition D5 in Appendix 2). Intuitively, a meaning of a higher type is more abstract. In both
systems parallel locality constraints confine any adjustment (by ‘Move a’, or rule T) to either one cyclic domain—
IP or DP in syntax, scope of function application in semantics—or at most two. Also, each kind of adjustment is
performed by a family of operations that accept input of different categories in syntax, or different types in
semantics. Thus, parallel to the cross-categorial nature of syntactic movement, semantic type lifting is cross-type.
The two systems further share a highly symmetric internal organization. In both, adjustment operations are
sorted according to the ‘weight’ of the input into levels, forming a closed hierarchy. In syntax ‘weight’ is measured
by the bar-level of the category to be moved—Ilevel 0 (X° movement) or level 2 (XP movement). In semantics the
measure is the rank of the initial type (see under ‘From' in Table 1). The lowest level begins at rank O (families [M]
and [=]), the intermediate level at rank 1 ([3] and [[]), and the top level at rank 2 ([V] and [()]). At each hierarchica
level two kinds of outputs can be derived by two families of operations, one more ‘argument-oriented’ than the other.

In syntax this is the familiar distinction between A-movement and A’-movement (Chomsky 1981, Li 1990).

11



Similarly, in semantics type lifting families are either rank-oriented, adding an argument and thus increasing the
initial rank by 1 (as [=], [O], and [()]), or order-oriented, increasing the order rather than the rank (as [N], [3], ad
[V]). Finally, the operations of each family come in two varieties, one slightly more complex than the other. Thus,

syntactic movement may involve either just substitution into a base-generated position, or an extra adjunction

operation which creates alanding site (Chomsky 1986). Likewise, in semantics type lifting may be either low [...];

or high [...]!;, with the high variant applying to input of the next higher rank than its low counterpart.

These symmetry patterns as well as the parallels between syntax and semantics presumably reflect very genera
principles transcending domain divisions of the Universal Grammar. Whatever these principles may be, they
effectively confine the system of adjustment operations, in syntax as well as semantics, to arigid template. It is
difficult to modify or expand either system, be it movement or type lifting, without breaking the symmetry patterns
of this system or the isomorphism to the twin system in the other domain. So even though type lifting has the
power to introduce substantive el ements of meaning (‘N’, ‘A, ‘=", ‘3", ‘0", V', or ‘At’), the theory still provides a

principled answer to the otherwise worrisome question: ‘ Where does this power end?

3.2 Logical constants as default semantic links

The power is useful because substantive type lifting can be seen as the general source of constructional meaning. On
this view, elements of constructional meaning are predictable: they are logical constants filled in by type lifting
operations to resolve various kinds of mismatch. In XLS this view is formalized by embedding the type lifting
system of BIME in a strictly type-driven framework (an extension of Rooth & Partee 1982). The resulting theory of
constructional meaning generalizes and unifies ideas from seemingly unrelated proposals.

As dready discussed, Dowty’s (1979) idea that the causal relation in English resultatives is introduced by a
compositional semantic rule emerges as a special case. So doestheidea, articulated in various ways in Kamp 1981,
Heim 1982, Partee 1986, and van Geenhoven 1996, that other semantic operations—termed ‘existential closure’ by
Heim, or ‘semantic incorporation’ by van Geenhoven—contribute the existential force of indefinites in certain
environments. In the present theory both elements of constructional meaning are introduced by the same basic
operation—the type lifting rule T. To this extent they instantiate the same semantic phenomenon. The differences

are due to the particular type lifting operators involved—causative (asin (8-9)) or existentia (asin (10-11)):

12



(10) a[;p A man [ camein]].

b.? IP:3
S
DR;:2[3] 1":1[x]

aman  PST[_comein]
1 cm(x) {x}

Ax em(x))

Q

2 Ay mn(y)
AQg Fy(mn(y) A Q(Y))

3 3y(mn(y) A cm(y))

Q 8

(11) a. John [y bought [ppa car]].

b. V'3
/\
V:2[3a]! DP:1

I AN
buy acar

1 Ayecr(y)
2 Ay Axbuy(x,y)

AQe Ax 3Y(Q(Y) A buy(x, y))
3 Ax 3y(cr(y) A buy(x,y))

Q 8V 8 8

Asfar asrule T is concerned, the choice of the type lifting operator is free. All that this local rule requiresis

initial type mismatch (asin Rooth & Partee 1982). So in addition to the desired translations we also get, e.g.:

(12) V'.3*
V:2[3] AP1
| —
bark me awake
1 awk(i) (]
2 Aybrk(y) (]
AQg Fy(brk(y) A Q(Y)) @

3 ??? *Initial Filter

2 sorted individual variables are henceforth abbreviated as: x, y, z (object sort), t, t’ (time sort, see Appendix 1). In LFs
node annotations indicate how the final translation is related to the initial one. If there is no annotation, the two are
identical, by the copying rule K'. Otherwise, the final translation is derived by the variable binding rule B if the annotation
is or begins with a variable, or by the type lifting rule T if the annotation is or begins with an operator (see Bittner 1998).

13



(13) Ip:3*
/\

DR,:2[0]] "1

aman  PST[_comein]

1 cm(x) {x}
2 Aymn(y) (/]
Age Ay(.mn(y) A Ag. N ity O itg) (/]

3 Ay(-mn(y) A Acm(x). Nity O itg){x}  *Type Filter, *Sore Filter

These improper translations are ruled out by semantic filters (D6 in Appendix 2), which check the interpreted LF asa
whole. Constituents such as (12)—meaningless in spite of meaningful parts, due to unresolved type mismatch—
violate the Initial Filter. The interpreted LF (13) fails to pass the Type Filter (which requires a trandation of the
propositional typet for the root) as well as the Store Filter (which demands an empty final store). 3 Type lifting,
then, is free up to the filtering component—a yet another parallel to syntactic movement.

Departing from tradition, this theory does not directly correlate any element of constructional meaning with any
particular structural element—e.g., the causal relation with a resultative complement (as in Dowty 1979), or the
existential quantifier with an indefinite (as in Kamp 1981, Heim 1982, Partee 1986, 1987, van Geenhoven 1996).
Instead, structural elements channel the interpretation in indirect ways—by giving rise to a type mismatch that can
be resolved by certain type lifting operatorsin the right sort of semantic environment for the output to survive the
semantic filters. If other structural means can guide the interpretation into the same channel, then the same type
lifting operation is predicted to take place, introducing the same element of constructional meaning.

Bearing out this genera prediction, concealed existential quantifiers are also attested in absence of indefinites. A
case in point isthe verb consider in sentences like (14). In Bittner 1998 | proposed that this verb basically denotes a

triadic relation to a structured proposition and that it combines with its small clause complement as follows: 4

(14) John [y considers [ap[Bill Op;] smart]]

3 These semantic filters obviate the need for certain syntactic filters—such as the Theta Criterion, which is a special case
of the Type Filter, and Full Interpretation, whose intuitive content is subsumed under the Initial and Final Filters. The Store
Filter is standard in all storage systems (e.g. Cooper 1985).

4 In step 2, the initial translation of consider relates this verb to believe (compared below), which translates into bel.
In the final translation the temporal relation ‘At’ (cf. Dowty 1979, Kamp & Reyle 1993), introduced by [V]!, is ignored at
this point pending detailed discussion in section 5. Also, the variable store is henceforth omitted—it can be recovered as
the set of free variables with compositionally visible indices (meta-language variables i, j, k, or n, as on x; in (13)).
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(14) 1t=e
V'3
/\

Vii2V]ly [ el AP
| T~

consider Bill Opj] smart
1 hjgye(sm) =b
Ahi[hj(sm) = b]
2 APy Ayr Ax bel(x, P(y))
[31 e ([ V11 (AP Ay Ax bel(x, P(y))))
=AMyt AX Ihye(H(h) A YQu[Q € Dom h — bel(x, Q((Q))])
3 Ax3h(h(sm) =b A ¥Q[Q € Dom h — bel(x, Q((Q)))])
= Axbel(x, sm(b))

The small clause initially denotes a proposition—as required by the Type Filter—but not the proposition that Bill is

smart. Instead, its subject-predicate structure is made compositionally visible to the verb consider by means of a

variable over functions from properties to objects that can instantiate them. This variable, h; (e, iS introduced by a

gap—Op;, licensed by the verb and interpreted by rules E and B(c)—and it is bound in the final trandation. The

result is a higher order property which determines a class of event concepts and so can be intuitively thought of as
such (Kim 1973, 1976). Since type lifting is cross-categoriad—all Tt-meanings are treated as a class—the small
clause complement of (14') is now on a par with the indefinite a car of (11), which denotes a property to begin with.

Initially, the verb consider is of the wrong type to combine with its small clause complement because it denotes
arelation to a structured proposition (type schema (tt)tet; cf. Cresswell & von Stechow 1982). The type mismatch
isresolved, in part by interpreting the small clause as above, and in part by type lifting consder in two cycles. In
the first cycle the meaning of this verb is transformed into a diadic relation (type ((tt)t)et). This renders the

underlyingly triadic verb consider typewise paralel to the diadic verb buy, reducing the type mismatch in (14') to a

variant of (11). Both mismatches are resolved by the high existential operator with a suitable type index—[3]!,

applied directly in (11), or [3]! e applied on the second cyclein (14'). Thefina reduction in (14') follows from the

semantics of the tranglation language, ELA, given in Appendix 1 (see Bittner 1998 for a sketch of a proof).
This analysis immediately generdizes to small clauses with propositional logical subjects. Once again, the
type-driven nature of semantic operations—{[ V]!, [3]!, and the rules that introduce and bind variables—enables them

to recognize semantic parallels across syntactic differences that are not relevant to compositionality.
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(15) John [y considers; [apit; obvious [Op; that Bill is smart]]

(15) 1=t
V'3
/\

Vi2lV]'e, [F gD AP ]
|

consider itj obvious [Op; that .. ]

1 hj oe(obv) = sm(b)

Ah;[h;(obv) = sm(b)]
2 APy Age Ax bel(x, P(q))

[3]! ety ([ Y] (AP Aq Ax bel (x, P(q)))

=AMyt AX Ihye(H(h) A YQu[Q € Dom h — bel(x, Q(h(Q)))])
3 Ax3h(h(obv) = sm(b) A YQ[Q € Dom h — bel(x, Q(h(Q)))])

= Ax bel(x, obv(sm(b)))

So far the verb consider behaves just like believe, a classical propositional attitude. Both verbs take a clausal
complement that must initially denote a proposition, to satisfy the Type Filter. Also, both require this or a rdaed
proposition to hold in the possible worlds that conform to the beliefs of the individua referred to by the subject
(Hintikka 1969). Nevertheless, the two verbs diverge in ways that follow from the proposed difference in logical
type, and the type-driven operations of the XL S theory—crucialy including existential type lifting. The verb believe
is of typetet, relating an individual to a proposition as a whole. In contrast, consder is of type (tt)tet where T is
either e (asin (14')) or t (as in (15")). As a consequence, the logical subject-predicate structure of the propositional
complement is also compositionally relevant.

For example, if the propositional complement is a disjunction, the connective can be exported over consder but

not over believe. The valid argument (16) instantiates the equivalence (16') (valid in ELA as defined in Appendix 1):

(16) John considers [[Bill smart] or [Anne brilliant]].

E [John[considers Bill smart]] or [John [considers Anne brilliant]].

(16)  Fhee-h(sm) =b v h(br) =a. A VQ«[Q € Dom h — bel(j, Q(h(Q)))])

bel(j, sm(b)) v bel(j, br(a))
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In contrast, (17) isinvalidated by a scenario in which John has made up his mind that one of the disjuncts holds but

not which one—this, of course, follows from the classical semantics for propositional attitudes (Hintikka 1969).

an John believes [[that Bill is smart] or [that Anneis brilliant]].

£ [John [believes that Bill is smart] or [John [believesthat Anneis brilliant]].

a7)  bel(j, sm(b) v br(a))

E  bel(j, sm(b)) v bel(j, br(a))

Furthermore, clausal coordination which mixes logical subjects of different types is disdlowed in the

complement of consider but is acceptable in the complement of believe.

(18) a* John considers [[Bill smart] and [(it) obvious that Anneis brilliant]]

b. John believes [[that Bill is smart] and [that it is obvious that Anne s brilliant]]

This, too, is expected since only consider—an attitude to a structured proposition—is sensitive to the logical

subject-predicate structure of its complement. To be precise, the type-driven analysis in (14') and (15') predicts

unresolvabl e type mismatch—and hence exclusion by the Initial Filter—if subjects of different types are mixed.
Finally, substitution of a coextensive subject in the complement is truth-preserving for consider but not

necessarily for believe. Thus, (19) isavalid argument, but (20) is not—as predicted by the proposed formalizations:

(19 John considers [Bill smart]. Bill is Ann€’s husband.

£ John considers [Anne' s husband smart].

(19)  Ih@e-h(sm) =b A VQ«[Q € Dom h — bel(j, Q(h(Q)))]), [b=xhsb(x, a)]

E  3hee-h(sm) = xhsb(x, a) A VQ«[Q € Dom h — bel(j, Q(h(Q)))])

(20) John believes [that Bill is smart]. Bill is Ann€e’s husband.

£ John believes [that Anne’s husband is smart].

(20)  bel(j, sm(b)), [b=uxhsb(x, a)]

£ bel(j, sm(ux hsb(x, a)))
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Thus recasting ‘existential closure’ and ‘ semantic incorporation’ as type lifting yields a more general theory of
concealed existential generalization. The resulting semantic theory is autonomous enough to draw its own parallels
and distinctions, independently of the syntax. Existential type lifting unifies a syntactically varied class because the
key type mismatch may arise due to different syntactic elements—including, to be sure, indefinites (as in (10-11)),
but also verbs with small clause complements (as in (14-15)). Conversely, classes of similar syntactic elements—
such asthe verbs consider and believe—are split by differencesin logical type.

In Bittner 1998, 199743, b, | present evidence that other type lifting operations of this system also extrapolate
from prior proposals. Thus, the intersective family ([N]+, [N]!;) subsumes Montague’s (1973) intersective semantics
for relative clauses, Abusch's (1997) intersective semantics for temporal frame adverbials, as well as assorted
maximization operations posited to explain various instances of conceded summation (Dayal 1996) or definiteness
(Partee 1986, Rullman 1995). The identity family ([=];, [=]';) generdlizes a type lifting operation from Partee's
(1986) analysis of pseudo-clefts. Karttunen's (1977) semantics for proto-questions then emerges as another instance
of the same type lifting operation. So do further instances of conceded identity in quite different syntactic
environments—including, for example, structured small clauses (14-15) as well as possessed nominals. The

universal family ([V];, [V]!;) factors out concedled universal generalization from Engdahl’s (1986) semantics for

functional wh-phrases. As expected by now, this move reveals new instances of this constructional meaning—for
example, in small clause complements of consider. Finally, the functional family ([()]:, [(]':), which does not
introduce any constructional meaning apart from the temporal relation ‘At’, represents meaning-preserving type
lifting, the kind that all theories allow (Rooth & Partee 1982, van Benthem 1984, Hendriks 1993, etc).

The XLS framework thus provides a general theory of constructional meaning without positing any essentially
new semantic operations. Instead, a seemingly mixed bag of operations which have been posited under various
headingsis recast asinstances of type lifting. The resulting type lifting system, BIME, is paralldl to the system of
movement operations in the syntax—an isomorphism which constrains both systems, as dready discussed. Also,
only two basic kinds of semantic adjustment are allowed—type lifting and variable binding—parallel to movement
and deletion in the syntax. Integrated into a single system, different type lifting operations interact fredy up to the

filtering component—a freedom which radically expands the empirical coverage (see Bittner 1998, 19973, b). Further
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empirical results follow from the general principles that govern the interaction of type lifting with other type-driven
operations (such as variable binding and the semantics of gaps; see Appendix 2).

The detailed empirical analyses in sections 5 and 6 below show that this theory of constructiona meaning
provides a systematic account of concedled causatives parallel to the account of conceded existential quantification
(illustrated in (11-20)). The only difference is in the type mismatch involved (generalization (T)) and hence in the
choice of the type lifting family suited to resolve it (causative, [(], or []!,, instead of existential, [3], or [3]!,).

Some of these empirical results depend only on considerations of logical type. Type-wise, of course, the
causative family fits into the type lifting system of EIME like hand in glove (section 3.1). Still, it appears to bresk
one theoretically important pattern. The element of constructional meaning introduced by this family—the direct
causal relation, [-—appears to be a non-logical constant. If this were actually the case, then causative type lifting
would be unlike any other type lifting operation ever proposed—raising serious doubts whether it is, in fact, an
instance of type lifting. Before turning to detailed empirical analyses, | argue that these appearances are deceptive.
Once pragmatic coarse-graining is taken into account, direct causation emerges as a strict partial order between
events—the causal counterpart of familiar logical relations between pointsin time and space (denoted by immediately
before, immediately after, etc). In each domain the context determines a discrete order so that immediate precedence is
also well-defined. It is this logical relation—that is, immediate precedence in the pragmatically determined causa

order—which causative type lifting contributes.

4. LOGICAL PARALLELISM BETWEEN TIME, SPACE, AND CAUSATION

4.1 Variable pragmatic coarse-graining

Theindexicals here and now generally behave asif they referred to indivisible point-like locations in space and time.
These point-like locations, however, cannot be equated with points in the continuous space and time of classical

physics. Unlike physicist’s points, they can cover extended spatial regions or periods of time:

(21) a  Wedon't do such things here.

b. Nothing much is happening (right) now.
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The extent depends on the context. Thus, the size of the region denoted by here varies widely depending on whether
(21a) is said by an Alien to avisitor from Earth, an Israeli to an American, ateacher to a new student, etc. Likewise,
the extent of (right) now in (21b) depends on whether the speaker is an astrophysicist debating the history of the
Universe with a colleague, or a new-baked father discussing the development of the baby with hiswife.

Similar observations hold for the adverb immediately. Again, the context determines how long, and how far,

before counts as immediately before, and how far in the causal hierarchy one should look for the immediate cause.

(22) a.  This happened [immediately before that].
b. Thisislocated [immediately before that].

c. Thiswas[the immediate cause of that].

The following dialogues illustrate this point for time (23) and causation (24). In (24) it is the 21st century and banks

have surveillance cameras that film events at the molecular level (to facilitate DNA identification of any robbers).

(23) Q: Whendid Mary leave the party?
A: She left immediately before John.

* Better informed observer

B: No, shedidn't. | saw her leave before Bill, and Bill left before John.

* Pragmatically challenged observer
C: No, shedidn’t. | watched the door the entire second before John left, and she didn’t leave during that time.

(24) Q: What happened here?
A: A woman tried to rob a bank, and John shot her dead.

* Better informed observer
B: No, hedidn’t. His bullet just grazed her ear. But this frightened her so much that she had a heart attack, and
that was the immediate cause of her death.

* Pragmatically challenged observer (watching replay on film)
C: No, hedidn't. His bullet just started a long chain reaction. For when this molecule in his bullet got close
to that molecule in her heart then their electrons repelled, and that made the heart molecule go that-a-way,

which in turn caused ...., and that (last mentioned molecular event) was the immediate cause of her death.
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Intuitively, the objections of the better informed observer, B, are relevant, whereas those of the pragmatically
challenged observer, C, are not. Even if what C saysis absolutely true, his objections carry no force because they are
too fine-grained for the discourse initiated by the topical question, Q, and A’s pragmatically competent answer. The
temporal and causal relations may be, in fact, just as C claims—after al, he watched the door in (23) and a replay on
filmin (24)—but events at this fine level of detail are simply not under discussion in this context.

In general, pragmatic coarse-graining pervades natural language discourse, affecting the interpretation of most
temporal and spatial expressions (instant, point, next to, and then, and there, adjacent, etc) as well as expressions
that treat time, space, and causation on a par (e.g., throughout, from, almost, overlap). These generalizations receive
anatural account within the theory developed in the following subsections, which extends the event-based theory of

coarse-grained time presented in Kamp 1979. The ideas informally discussed in the text are formalized in Appendix 1.

4.2 From eventsto coarse-grained time

In classical physics time and space are taken as primitives jointly forming a four-dimensional continuum. Events—
such as particle motion—are defined in relation to that continuum. In contrast, Kamp (1979) argued that in order to
understand the use of temporal expressions in natural language (his examples included temporal anaphora in narrative
discourse, as well as the interpretation of and then, and become) it is better to reverse this sequence—a set of events,
E, together with some basic temporal relations are taken as primitives, and this relational event structure is used to

generate atemporal structure with the right grain for talking about these particular events.

The primitive temporal relations in Kamp's theory are overlap, Og, and precedence, <g. The overlap relation is
symmetric (e Og e’ — e’ Og e) and reflexive (e Og e for adl e € E), while precedence is a strict partial order
(irreflexive, me<g efor al e € E, and transitive, e <g e’ & e’ <g e” — e <g e”). Additiona postulates ensure
that precedence, in one direction or the other, holds just in case there is no overlap, and that overlapping events count
as a unit for the transitivity of precedence—that is, if e precedes e’, €’ overlaps with e”, and e” precedes e”, then e

must also precede e™ (strengthening the above transitivity requirement).

For example, these postul ates admit the relational event structure € = [E, O, <gOdiagrammed in Fig. 1. The
set E={ey,..., &} isthe domain of events, therelation Ogisindicated by overlapping circles, and <g, by precedence

in the left-to-right order.
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Fig. 1. Fromeventsto granular time (Kamp 1979)

e €6 Events
€1 € € €5 €7
1 5 I3 l4 Instants
{11} {12} {134 {1} Periods
l1 12 l3 4
l1 12 l3 g
l1 12 l3 g

This event structure € generates an instant structure, [, <] (The following construction goes back to Russell
(1956) and Wiener (1914)). An é-instant is amaximal set of pairwise overlapping events. To form such a set, start
with any event—say, €. If there is an overlapping event—e.g., e,—add it to the set. If there is a third event which
overlaps with both of the above—here, e;—add that one too. Continue until you reach a point when adding another
event would lead to failure of overlap with some event adready in the set. In this case, the point has aready been
reached so 11 = {ey, &, €3} isan €-instant. So are 1, = {e3, €4}, 13 ={e5, €}, and 1, = {5, €;}. This construction
immediately explainswhy in a discourse about long-lasting events (such as those that make up the history of the
Universe) the extent of the generated instants (e.g., the one denoted by now) is correspondingly long. In general, an

instant generated by an event structure will be of the same order of magnitude as the eventsit consists of.

The order of precedence between events, <g, determines the order of precedence between instants, <;, as follows:
an instant | |-precedes an instant I’ just in case some event in | E-precedes some event in I'. For example, 14
I-precedest, in virtue of the fact that e; € 1, E-precedes e, € 1,. It follows that |-precedence is not only a strict
order (like <g) but must aso be total (which <g need not be, see Fig. 1). Of any two instants, one must |-precede the
other—in contrast to events and periods, which may overlap. Thisis the sense in which instants are point-like. Even

if they consist of many or long-lasting events, they are conceptualized as indivisible points along atime line.

The ¢€-instant structure, [, <;[]in turn generates an |-period structure, [T, <r, U, [ |71 ® This consists of a set

of time periods, T, with a precedence relation <, tempora sum operation U+, and a mapping [ ]t from events to

5 With an eye to the intended applications, | generate a slightly richer period structure than Kamp (1979).
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temporal coordinates. A period isa convex set of instants—that is, a non-empty set of instants such that whenever
two instants are in the set then so is any intervening instant (Fig. 1). The I-precedence relation between instants
induces T-precedence between periods—a period 6 T-precedes a period 0' iff every instant in 6 |-precedes every instant
in 0" (e.q., {11, 15} <7 {13, 14}). The temporal sum 6 U 6' is the smallest period that includes both 6 and 6'.
Finally, the temporal coordinate [€] of an event e is the period just big enough to cover e (e.q., [€3]T = {11, 12}).

So far, nothing guarantees that the generated time structure, Tm(¢€) = [, <0 T, <y, U+, [ ]+00) will be discrete.
For suppose that the underlying event structure was infinite, containing one event for each non-empty set of red
numbers, with precedence and overlap defined in the obvious way. This would generate a continuous time structure—
to wit, the structure of real numbers, returning us to classical physics. The theory of Universal Grammar should
exclude this possihility since no language has temporal expressions that require continuous temporal order, whereas
expressions that crucially rely on discreteness are abundant (immediately before, throughout, next, become, etc).

| propose that linguistic time structures are discrete because the underlying event structures are necessarily finite.
This constraint, in turn, can be understood if event structures are viewed as representations of chunks of reality under
discussion in a particular context and of the level of precision appropriate for that discussion. In other words,
linguistic events are not part of the continuous reality that surrounds us. They are part of a discrete conceptua
structure that we may impose on this reality in order to talk about it. The issue is not what is out there, but rather
how we choose to conceptualize it given our interests in a particular context. On this view, the domain of the event
structure is the set of events and states that the discourse is about. In any context this set must be finite in view of
the finite capacity of the human brain. Depending on the number and size of these topical events, the grain of the
generated time structure will vary—from coarse-grained, if the topical events are few or long-lasting, to fine-grained,
if they are short-lived and many. But even though the grain in principle can be refined to an arbitrary level of
precision, the time structure generated by any finite event structure will be discrete—the desired resullt.

These ideas can be formalized—in away compatible with the XL S theory of compositionality—as a typed logic
with events and anaphora by extending the predicate logic with anaphora, PLA, presented in Dekker 1994 (see ELA
in Appendix 1). The classica theory of context dependence (Kaplan 1979) is combined with a dynamic theory of
context change (Stalnaker 1975, Kamp 1981, Heim 1982, Groenendijk & Stokhof 1991, etc). That is, a sentence is

interpreted relative to an input state of information, and the output is an updated state. An information state is a set
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of cases, each of which consists of a world and a sequence of entities of various sorts—ordinary objects, events,
periods, or regions (cf. Lewis 1975). Intuitively, these entities are salient in the world of the case and thus available

for anaphoric reference by sorted donkey pronouns (he, for objects, it; for events, dn; for periods, dr; for regions). In

addition, there are the classical parameters of evaluation: amodel (M), a variable assignment (g), and a context (K):

(25) Context coordinates (1st guess)
k=B s el
where €, = [E, Og, <glis afinite event structure
S isanon-empty information state

C = O, [0, 0, {Ut, {1}, {14} [is acase such that (i) o,, 0’ € O (objects), and (ii) l_ <) 1<) lir

The context includes a finite event structure, €, which represents the events under the discussion and vagueness
resolution concerning their temporal boundaries. In addition, thereis anon-empty information state, s,, representing
the presupposed background (Stalnaker 1975), and a case, ¢, specifying other features of the speech situation required
to interpret indexical expressions (indicative mood, I, you, PST, now, FUT, etc). These features include the world of
the utterance, w, the speaker o, the addressee o, (Kaplan 1979), a past reference point {1,_}, current time {1,}, ad
another reference point located in the future {1,,} (Reichenbach 1947, Partee 1973, 1984, Abusch 1997, etc).

In this formal language the key aspects of the meaning of (224) can be represented as in (26a). The anaphoric
demonstratives this and that trandate into donkey pronouns, ity and it;. These will be interpretable only if the initial
information state, s, makes salient two discourse referents of the event sort—a requirement made explicit in (26h).

Updating s:={W, ..., & eJl...} with the content of (22a) yields (26c) as the output state: ©

(26) This happened immediately before that.
a  oTitg<Tity A Vi(t £ Titg A t <Tity — t<Titg)[M k9
b. {0, ..., e eT..} [Tty < Tity A Vt(t 2 Titg A t <Tity — t < Titg)[M- k9

c. {Q ...,eel..&[e]lr<t[e]lt &VOeT:0£[e];& 0 <7[e]lt— O<t[e]:}

6  The analysis in (26b—) is simplified in ways that do not affect the point under the discussion (see Appendix 1, and
section 4.4). Also, the semantic contribution of tense is ignored until section 5. For simplicity, | also ignore the fact that
Jt—Iike other quantifiers—may quantify over a contextually restricted domain, as in the following coherent discourse (Fred
Landman, p.c.): John left, and then the clock struck 12, and right afterwards Mary left. So she left immediately after John.
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That is, (22a) adds the information that the last mentioned event (e") temporally precedes the one mentioned just
before (€), and that the two are not separated by any period under the discussion (6 € T). This amounts to a ban on
the intervention of any other topical event (see Fig. 1). ‘Dead time' is ignored—which explains why anything from
microseconds to aeons might elapse depending on whether the topic is nuclear fusion or history of the Universe.

This analysis also explains the intuition that the objection of the better informed observer, B in (22), is valid.
What he notesisthat there s, in fact, an intervening event and hence at least one intervening instant. In contrast, the
objection of the pragmatically challenged observer violates the maxim of relevance (Grice 1975). The topical
question, Q, and A’s pragmatically competent answer indicate that the discourse is about ordinary human events such
as departures. Since these events last more than a second, C's remark that there are no such events in the second
immediately prior to John’s leaving fails to add any new information in this context. That is, no cases are eliminated

from the current state of information, which iswhy C’s remark isfelt to be pragmatically deviant (Stalnaker 1978).

4.3 Generalization to space

In regard to pragmatic coarse-graining, temporal and spatial expressions behave alike. Indeed, the same lexical item
often allows both uses, as (immediately) before in (22a-b). Also, the grain in the temporal and spatial domain tends
to be similar—coarse if the discourse is about large-scale events, fine if the topical events are small. These patterns
will follow if we assume that the same pragmatic event structure which imposes discrete structure on time in
discourse also imposes similar structure on space in a closely analogous manner.

For example, suppose that the events from Fig. 1 are distributed in time and space as follows:

Fig. 2 2000 e,

1500 + es |

1000 + | ey |

500 + € [ |

North Pole  Moscow Tel Aviv South Pole
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26
This graph could be areport of interesting events along aline from the North Pole to the South Pole, via Moscow
and Tel Aviv, between year 0 and alittle over 2000. If these events are projected onto the temporal axis, we obtain

the temporal diagram in Fig. 1. Projection onto the spatial axis yields the spatial diagram in Fig. 3, where

overlapping circles now indicate spatial overlap (@), while tangential circles represent spatial adjacency (cog): 7

Fig. 3 Fromeventsto granular space

e, Events (in space)
e e; e; e € &
4 ' 'z 'y Us Points
(Y (% 'z 'y 1Us Directed paths
— >
e
N —
L
————— >
L
{v 1} {v 2} {vs} {" 44 { s} Regions
'3 'y Us
'3 'y Us
(] (I 's 'y s

Extended with these two spatia relations, the event structure generates a granular point structure, [P, cop, [P
An é-point is a maximal set of events that pairwise overlap in space. That is, points are generated like instants,
except that the relevant overlap relation is spatial (@g) rather than tempora (Og). Since the two relations ae
independent, a set of events that qualifies as a point need not constitute an instant, nor viceversa (in Fig. 1-2, | ad
P are disjoint). Thus, points and instants are not conflated even though both are maximal sets of parwise

overlapping events. Adjacency between points (cop) is determined by event adjacency (cog) in the obvious way—two

points are P-adjacent if they contain E-adjacent events—another similarity to the temporal domain (cf. the relation

between <, and <g). Parallel temporal and spatial uses of indexicals like (immediately) before reveal an underlying

7 For ease of drawing, the space in the graph of Fig. 2 is one-dimensional. However, the key relations of spatial overlap

and adjacency can hold between three-dimensional events as well, so the construction about to be discussed is fully general.



intuitive conception of space with a structure similar to the arrow of time. This is captured by the notion of a
directed path—a sequence of points such that each non-final point is P-adjacent to the next point in the sequence (as
in s, 'y U'30 unless there is only one point in the path (asin ' 3).

We can now generate a spatial region structure, L, <., U, [ ] .0 similar to the tempora period structure,
T, <1, U1, [ ]+ A P-region is either the entire set of points, P, or else a path-connected subset—that is, a non-
empty subset of P such that for any two points in that set there is a directed path from one point to the other (cf.
periods, convex sets of instants). Spatial precedenceisrelative to adirected path. For example, {1’ 5} L-precedes {1’ 3}
aong the path 11, 1= [ 5, 14, I'33—in symbols, {1's} <_ n11{V's}—because 1" 5 precedes 1’ 3 in the sequence of
points that constitutes 11;;. The spatial sum 6 U, 8’ is the smallest region that includes both 8 and 8’ (cf. Ut). The

spatial coordinate [€], of an event e is the region just big enough to cover e (e.g., [es]. = {I'3}; cf. [e3]t = {14, 13}).

The enriched event structure underlying this construction requires a correspondingly richer view of the context:

(28) Context coordinates (2nd guess)
k= Bk St Co =kl
where €, = [E, [Dg, <gl] (@, cocTlis afinite event structure
S isanon-empty information state
C = WV, [0, 0% {1, {0, {te {0 {Va}s - {V (o} [is & case such that:
(i) oy, 0°€ O, (i) L <) 1<) Lw, and (iii) TG ;= Wy, Vg, ooy ' e OPO

= assigns to each world w arelation =, ,, from events in E to objects in O (of M) such that ...

The context case is extended to represent the salient path from the point referred to by here—usually the spatial

coordinate of the speaker—to the point denoted by there, Ty := [0, ' g, ..., Iy OPO(cf. Kaplan 1979). This, of

course, need not be the straight path. All that is required is point-to-point adjacency within the resolution determined

by cog. Depending on the context, the salient path could be the sequence of peoplein a winding line for check-in; or

the sequence of stops along a particular bus route from Austin to Boston; or the sequence of planets circling around

the sun, etc. The physical size of the points denoted by here and there will vary accordingly.

In this theory spatio-temporal locations are directly assigned—nby the coordinate functions[ ], and [ ][+—only to

events (more precisely, eventualities; Bach 1986). People and other entities of the object sort (determined by the
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model M) can be located only in virtue of a suitable relation, = ,, to entities of the event sort. | take this to be the

stage relation of Carlson 1977—that is, e=, ,,0, just in case the eventuality e is a stage of the object o inw and k.

The resulting theory factors out the contribution of immediately before shared by its temporal and spatial uses:

(26) This happened immediately before that.
{0W, ..., e el ..} [ ity < Tity A Vt(t 2 Titg A t <Tity — t < Titg)[M- k9

={W, ....e el..&[e]r<r[elr & VOeT: 0#[e]r & 0 <r[e]r — 6 < [e]1)

(29) Thisislocated immediately before that.
{0W, ...0, 0] ...}[-—3ede’(e=he, A e’=hegy A Le'<lea VI zLle'A | <le — | <le))M k9
={Q, ...0,00... & e, e'(ex ,0& € =, 0’ & [€]_ < i [€]L

& VO el 0 2z[e] &0 < wlelL = 6 < wl[e)}

It isthe relation of immediate precedence in adiscrete order determined by the contextua event structure. Which order

depends on the arguments of thisrelation. If the arguments are of the period sort, then the order is temporal (<t, as

in (26)). But if they are of the region sort, then it is the spatial order along the salient path (< asin (29)).

4.4 Generalization to causal hierarchy

In pretheoretical terms, an event eis a cause of an event e’ in aworld w just in case e occurred in w no later than e’,
and what happened in e’ is determined by e in the sense that none of it would have taken placeif it had not been for
some fact about e (cf. Lewis 1973, Bennett 1988). Assuming event-based pragmatics, this causal relation can be
seen as one more discrete order determined by the contextual event structure. That is, for each world w the event
structure generates a causal hierarchy with a discrete structure similar to that generated for time and space. The cause
relation is precedence between events in the causal hierarchy, paralel to precedence between instants, or points.
Direct causation, on this view, isimmediate precedence in the pragmatically determined causal order.

To make theseideas formally precise we need to extend our pragmatic event structures to include contextually
relevant information about various possible worlds. Each of these worlds represents an aternative states of affars—

that is, what might have been and not just what is—considered a live possibility by the participants in the discourse:
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29
(€) An M-event structure (for amodel M = W, O, Cq, FOJ isastructure € = [E,, Wy, | |[1DOg, <g[) [@g, ool
where E, (basic events under discussion) is anon-empty finite set digjoint from W U O (worlds and objects)
W (worlds under discussion) is a non-empty finite subset of W

| | assigns to each event e € Eg a factual description, @ C |e|, € {p € P(Wp): W € p}, for each w e W,

The alternative ways our world might have been are endless. But since only so many of them can be discussed in any

given context, the relevant coordinates of the event structure—the domain of worlds, Wy, and the assignment of a

factual description to each minimal event e € Ej in each world w € Wy—are finite just like the other coordinates.

The causal hierarchy generated by this event structure will therefore be granular, like time and space—indeed, the

grainin al three domains tends to be similar, being determined by (different aspects of) the same finite set of events.

Parallel to the instant structure [, <,Cin the temporal domain, and the point structure [P, cop, Pin the spatial

domain, this intensional event structure generates a world-dependent causal link structure, K, <y, Oy

(K1) Causal link structure [K,,, <., O,,Ogenerated for any world w € Wy by €:
* | isan €-description of [e\p]-alternatives to w, | € K, [€\p], iff I isamaximal consistent set of
propositions ({Wy—p} U K U K') such that k C |e],,—{p} and K" C {|e',: [€]7 € [e]T & [eT]. C [€].}
» eK-precedes€ inw, e<, €, iff[e]l; =1[€]+ & |€|lwZE D & VqE |€], TP € |el: NKW[EP] C NK,[€\]]

» eistheimmediate K-predecessor of € inw, e O, €, iffe<, € & Ve":e"Ze& €' <, ¢ — €' <, e

Ky assigns, to each event e € Ey and descriptive fact p € |el,, the set of descriptions of the closest worlds where p

fails to hold. Each description is a maximal consistent set of propositions formed in the following manner. Start
with the negation of p, (W, —p). If there are other descriptive facts of e in w—i.e, facts from |e|,, other than p—that
are consistent with the negation of p, add as many of them as you can while maintaining consistency. (There may be
several ways to do this). Continue with facts about other events that occurred in w within the same spatio-temporal
location until you reach a point when adding another fact would render the set inconsistent. This construction,
adapted from premise semantics for counterfactuals (Kratzer 1979, 1981, Lewis 1981), bears an obvious family
resemblance to the construction of instants, and points, as maximal sets of pairwise overlapping events.

Corresponding to the strict temporal order between instants, <;, we have a strict causal order between events, <.

The latter order—intuitively, the relation ‘a cause of’—is only partial since not all events are causally related. An



event e causally precedes € inw, e<,, €, just in case two conditions are met. One, e occurred in w either before or
simultaneously with €. Secondly, nothing that happened in € in w would have happened if it had not been for some
fact about e. That is, for each aspect of the effect €', the closest worlds where the relevant fact of the cause e is
eliminated are among the closest worlds where this aspect of €' likewise vanishes. But not vice versa—departing

from w just enough to eliminate some aspect of the effect € is not enough to change any fact about the cause e.

It is easy to show that <, isastrict order—transitive and irreflexive—like the intuitive relation ‘a cause of.” The
direct cause of an event €' is its <,-greatest cause—an event that caused €' in w and was caused by all the other
causes. Thus the direct cause, if thereisone, is unique. This relation, denoted by 0, is irreflexive and asymmetric
(like <) aswell asintransitive (unlike <,). It also follows that if e isthe direct cause of € and € isthe direct cause
of €' then eisa cause of €' (by the transitivity of <,) but not the direct cause of €' (by the intransitivity of [,).

This analysis of event causation is similar, but not identical, to Lewis's (1973) counterfactual theory. Consider,
for example, preemption. There are two kinds of bullets, red and blue. Both are deadly inisolation but if a red bullet
encounters a blue one it turnsit into popcorn. Aiming for the heart, John and Bill simultaneously shoot at Mary
with ared bullet and a blue bullet, respectively. The two bullets meet as they are about to enter Mary’s body. As
expected, John's red bullet annihilates Bill’s blue bullet so only the red bullet actually enters and does its grizzly
work. In this scenario the resultative John shot Mary dead is clearly true so this should be an instance of direct
causation. But how can John’s shooting count as a cause, let alone the direct cause? After all, if he hadn’t shot Mary
with hisred bullet then Bill’ s blue bullet would have succeeded in entering her heart and so she still would have died.

Lewis s solution isto appeal to a causal chain. John's shooting causes the red bullet to penetrate Mary’s heart,
which in turn causes her death. That is, John's shooting is a cause of Mary’s death, but not the direct cause. This is

incompatible with generalization (C), which predicts that John shot Mary dead should require direct causation.

The solution available in the present theory is that the shooting event—call it e;—is naturaly individuated by
three salient facts: that John shot off the red bullet (p,), that the red bullet met and destroyed Bill’s blue bullet (p,),
and that the red bullet forcefully entered a vital organ in Mary’s body (p3). Extending the boundary of the shooting
event until the bullet enters Mary’s heart, with its lethal qualities still intact, is justified since it is only at that point
that John could be charged with having shot Mary (as opposed to having shot off his gun, for which p; would

suffice). To identify the death event—call it e,—one fact, that Mary died (p,), will do. Thus, |ejlw = {p1, P2, Ps} ad
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leslw = {pa} . Since p, counterfactually depends on ps, e, causally precedes e, (<,,). Indeed, in this scenario it is the
immediate predecessor (0,,), the desred result. In intuitive terms, the fine-grained individuation of the shooting
induces a correspondingly fine-grained proximity order amongst possible worlds. Crucially, it identifies a class of
closest worlds in which both John and Bill still shoot, the red bullet still destroys the blue bullet, but the red bullet
somehow—by divine intervention perhaps—failsto enter Mary’s body. In these worlds, of course, Mary lives.

The intuitions about the heart attack scenario also fall into place. The robber's heart attack—unlike a bullet
penetrating her heart—is conceptualized as a separate event, not afact that individuates John’s shooting. This may be
due, in part, to differences in predictability. It is known what kind of shooting leads to a bullet hole through the
heart, but not what kind of shooting brings on a heart attack. Be it as it may, John’s shooting, the robber’s heart
attack, and her death, are thought of as three separate events forming a causal chain. The shooting is a cause of the
death (<), but not the direct cause (not [J,,). The resultative John shot the robber dead, therefore, isfalse.®

If several causes compete, then none may qualify as the direct cause—i.e., the one caused by all the others.
Suppose Mary is shot by afiring squad consisting of John, Bill, and Charles. All three are expert marksmen so she
dies with three bullets in her heart. In this scenario the resultative John shot Mary dead seems false—as expected
since not only John’s shooting, but also Bill's and Charles's qualify as causes of Mary’s death, and none of these
shootings caused the other two. In contrast, The firing sguad shot Mary dead is clearly true. What happened is now

presented as a single shooting event, with the three component shots either ignored or viewed as individuating facts.

Finally, we generate a causal chain structure, [E,, <., Uy, [ Jy3—completing the parallelism with the temporal

period structure, [T, <y, U, [ ]70) and the spatial region structure, L, <., U, [ 1.0

(K2) Causal chain structure [E,, <+, Uy, [ Jwloenerated for w by €:
e=[@, .. el E"(n=1) isaw-event,c € E,, iff (e1Ze,— e 0,6 & ... e,_1 Oy &)
€ Cs-precedes €' inw, € <, ¢, iff A&, ..., ..., €1...€ e E: € =8y, ... & &' =[&'4...€ 0
Uy & =@y, ..., €4, ...e' yListhe w-sum of any € = (&, ...e,0and &' = [&'4, ...€',,Je E,, st. e, O, €1

[e]lw:= U{lelw: 1 <i < n} isthe factual descriptioninw of € = [&,, ...e,[)e E,

8 The heart attack is naturally thought of as a fact about the death. But that amounts to conceptualizing the death as an
event of dying, not a state of being dead—in conflict with the aspectual restrictions on resultative type lifting (see sec. 5).
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Causal chains—the domain of entities of the event sort—are similar to directed paths, with events replacing points,
and immediate causal precedence replacing spatial adjacency. That is, in any world w a causal chain is a sequence of
events such that every non-final event is the immediate cause, in w, of the next event, unless the chain is trivial,
consisting of one event only. Precedence amongst causal chainsis similar to spatial precedence along a directed path.
A causal chain € precedes another chain €' inw, € <, €', if thereis a causal chain whose initial segment coincides
with € while the final segment coincides with €'. The sum operation, on the other hand, is more like summation in
the temporal domain—unlike spatial regions, both causal chains and time periods are associated with a natural

direction of flow. Reflecting this, the sum of two causal chains € U,, €' is obtained by extending € with €' if this

results in a causal chain—that is, if the last event in € is the immediate cause in w of the first event in €'; otherwise

the sum is undefined. Finally, the causal coordinate [€],, is the the union of the factual descriptionsin w of all the

eventsin the causal chain €. Similarly for the temporal and spatial coordinates:

(M [el+:=UH{[e]l+ 1<i<n} isthe Tm-coordinate of € = [&,, ...e,Je E,,

L) [el.=U{[e]l: 1<i<n} isthe Sp-coordinate of € = &, ...e,[e E,

Extended in thisway, our formal language captures the full parallelism between time, space, and causation:

(30) This happened immediately before that.
{0W, ..., g €0 ...} ity < Tity A Vt(t 2 Titg A t <Tity — t < Titg)[M- k9

={W, ....&, €0... & [e]r < [e]lr & VO e T: 0#[e]r & 0 <1 [e]1 — 6 < [€]1}

(31) Thisislocated immediately before that.
{0W, ...0,00...}[-—3ede(e=he, A € =hggaLle <lea VIl zLle Al <le = | <Lg))M k09
={lw, ...0,00... & Je,€(e= w0 & € =, 0' & [€']_ < i [€]L

& VO el 0 2[e] &0 < wlelL = 6 < w[€])}

(32) Thiswas the immediate cause of that.
{0W, ..., €0 ...}ty <ity A Ve(ez ity A e<ity — e<ity)[M k9

={Wv, ...,&,€0..& €<+ € &Ve"€E, €"£¢€ & €" <1 € — €" <, €'}
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As dready noted, the common denominator is the relation of immediate precedence in a pragmatically determined

discrete order. Thisis the temporal order, <r, for arguments of the period sort, the spatial order, < r, for arguments

of the region sort, and the causal order, <., for arguments of the event sort (i.e., trivial or extended causal chains).

This completes the development of a generd theory of conceded causation as an instance of constructional
meaning introduced by type lifting operators. More precisely, the hypothesis is that operators from the causative
family introduce the direct causal relation, O,,, asthe default semantic link that enables a property to take on an extra
propositional argument (as in intransitive resultatives), or a relation to take on an extra property argument (as in
transitive resultatives). | now turn to show in detail how this universal hypothesis explains the semantic behavior of

resultative complements in English (section 5) as well as causative subjects in Miskitu (section 6).

5. RESULTATIVE COMPLEMENTS IN ENGLISH

5.1 Aspectual restrictions

It has long been recognized that in a resultative construction the verb and its complement are aspectually restricted.
The verb must describe a dynamic event and the complement, a change of state (Dowty 1979, Hoekstra 1988). The
distinction between events and states is also known to play a role in temporal anaphora (Kamp 1979, Partee 1984,
Kamp & Reyle 1993). In the present theory these two phenomena are related—causative type lifting introduces two
donkey pronouns which can only be interpreted if the verb and the resultative complement each provide an antecedent
of the appropriate sort. Thisis enforced by dynamic intersection, N, which is like dynamic conjunction, A, except

that any donkey pronoun in the second conjunct must get its antecedent locally, from the first conjunct.

o [, Tt ttt AP AG AV (P(V) A Ag. Nity O itg)
(@ ¢ Tet (tt)Tet Mret Qe Avp Aug (AU, V) A AQ(V). Niity O itg)

Based on evidence from temporal anaphora, | propose that an eventive sentence gives prominence to an event:

(33) John shot Mary.
s[sht(j, m) A Titg C [, n]I™-k 9

={c-elces& Nelyc € F(sht)(F(), F(M)) & [e]7 € {1} Ur {id}
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On this view, for example, the update of an input information state s with the eventive sentence John shot Mary
(evaluated relative to amodel M, context k, and assignment g) would be represented in ELA as in (33). This denotes

the set of extensions of cases ¢ from s with an event e which meets the following conditions. the factual description

of ein the world of ¢ entails that John shot Mary, N|el,. € F(sht)(F(j), F(m)); and e is temporally located within
the contextually relevant past, [€]+ C {1} Ut {1y}

Compositionally, this representation can be derived asin (33'). The eventive verb contributes an implicit event
argument (cf. Dekker 1993). The tense inflection denotes the contextually relevant past—that is, the period from the
past reference point up to the present (cf. Abusch 1997). Sortal mismatch between the inflection (period sort) and the
object-level property derived from the VP is resolved by type lifting with the intersective operator [N]. This
introduces an anaphoric link which in effect locates the implicit event argument of the verb within the time period

denoted by the tense inflection (cf. Reichenbach 1947, Partee 1973, 1984, Kamp & Reyle 1993).

(33) IP:4 1 Ax; sht(xj, m)
T~ 2 [-n]
John; 1":3 AP4(P N AL. t'=[—-n].)
T~ 3 (Axsht(xj, m) N At t'=[— n].)
li:200=], [N]O VP:1[x] = Ax (sht(x, m) N (heg =[— n] v dng O 1. '=[= n]. v Titg C 1. '= [, n].))
| T~ = Ax (sht(x, m) A Titg C [, n])
PST _j shoot Mary 4 sht(j, m) A Titg C [, n]

Mutatis mutandis this analysis generdizes to stative stage-level predicates. These, too, have an implicit
argument which interacts with temporal anaphora as the most prominent discourse referent. For stage-level statives,

however, this argument is not the eventuality itself but rather its temporal location (cf. Kamp 1979, Partee 1984):

(34) Mary wasdead.
sfdd(m) A dng O [—, n] V-9

={c-[el7lce s& Nleluc € F(dd)(F(M)) & [e]r Ot {1} Ur {1}

This sortal shift, from eventualities to time periods, has implications for temporal anaphora. First of all, it is

reflected in the output of the intersective type lifting operator [M], which establishes the anaphoric link via a sorted

donkey pronoun—it, for eventive predicates (asin (33')), or dn, for stage-level statives (asin (34')):
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(34) IP:4 1 Axdd(x)
T 2  MNPg(PNAL. t'=[-n])
Mary; "3 3 (A dd(x) N AL t'=[—=n])
T~ = Ax (dd(x) N (heg=[= Nn] v dng O t". t' = [ n]. v Titg C 1t". t'= [, Nn].))
li:20=], [N]O  VP:A[x] = Ax (dd(x) A dng O [, n])
| T 4  dd(m) A dng O [ n]
PRS be[ _; dead]

Moreover, the change-of-state operator, A, yields a non-empty information state only if its scopeis stative:

(35 ...[Marydi€]yp
s[Add(m)M-* 9
={c- € ces& Nlel, € F(dd)(F(m))

&3, v ([ely={1} &V Oyt & ~3e([€]r ={r} & Nle'we S F(dd)(F(M))))}

The times made salient by the cases in the scope of this operator (each a time throughout which the state holds) are
scanned for the instants of transition—that is, for the first instant at which the state holds immediately after a period
when it did not hold. The output information state is eventive. It consists of the extensions of cases from the input
state of information with events representing the transition—formally, the tempora location of such an event
coincides with the instant of transition and its factual description in the world of the case entails that the state holds.
In an aspectually acceptable resultative construction the head verb is an eventive predicate while the resultative

complement is headed by a stage-level stative predicate (see below on individual-level statives):

(36) John [shot [Mary dead]].
sIsht(j, m) A Add(m) A ity O ity A Tity € [—, n]JM: k9
={c-e-e -@elces
& Nlefwe € F(sht)(F(), F(m))
& N[€lye C F(dd)(F(m))
& A ([e]ly={1} & -3, 1" (" U1 & [e"]r={1} & N]e"}yc € F(dd)(F(m))))
& ey €

& [e]lr Ur [€]r C {li} Ut {I}}
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Causative type lifting introduces the change-of-state operator, A, which turns this stative input into an eventive

proposition:
(36) V':6 1 Aydd(y)
PN 2 Ay Axsht(x,y)
V.2 VP5[R] 3 R ea
| T AP AY AX ((Ri(X, y) A AP(y). N ity O itg)
shoot Mary V4 4 Ay AX(Ri(x, y) A Add(y). N ity O itg)
PN 5 AR AX(.Ri(x, m) A Add(m). N ity O itg)
30 APl 6  Ax(.sht(x, m) A Add(m). N ity O itg)
AN = AX (sht(x, m) A Add(m) A ity O itg)
dead

Thus, both of the donkey pronouns introduced by causative type lifting have local antecedents of the appropriate
sort—it, refers to the implicit event argument of the verb (ein (36)), and ity, to the change-of-state event (€'). The
former event isidentified as the direct cause of the latter, and the causal chain of the two ([&, €'0) is made salient. It
isthe entire chain, therefore, which the past tense inflection locates in the contextually relevant past (asin (33)).
Other aspectual combinations fail because one or both of the donkey pronouns introduced by causative type

lifting are uninterpretable: °

(37) a  John[shot/resembled [Bill dead]]. (* resultative reading with resemble)
b. John [shot [Mary dead/to death/*di€]]
c. John [hammered [the metal flat/thin/* beautiful]].

d. John[pounded [the dough *(into) a pancake]].

For example, a stative head verb (such as resemble in (37a)) sets up atime as the most prominent discourse referent.

This is of the wrong sort for the pronoun it;, which requires an antecedent of the event sort. An eventive

complement (e.g., Mary die in (37b)) leads to an aspectua clash with the change-of-state operator, which demands

stative scope. This conflict, in turn, implies that there is no antecedent for ity. The change-of-state operator aso

clashes with stative complements headed by individual-level predicates (such as the individual-level adjective

9 Formally, they refer to T, which leads to a violation of the Initial Filter within the minimal containing small clause.
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beautiful in (37c), or the nominal predicate a pancake if the stage-level preposition into is omitted in (37d)). These

predicates do not introduce any discourse referents that are relevant for temporal anaphora—either times or events.

5.2 Negation

Updating an information state s with the negation of ¢ yields the set of those casesin s that cannot be extended to

any case in the update of swith ¢:

(38) Johndidn't shoot Mary.
s[=(sht(j, m) A Tity C [, n))IM-* 9
={cesg -3ac:c=<_c & ¢ € g[sht(j, m) A Tity C [, n]I™-* 9}

={ce g -~3e Nleluc € F(sht)(F(), F(M)) & [e]r C {1} Ur {1}

In update semantics this explains the well-known fact that negation creates an anaphoric island. A discourse referent

introduced in the scope of negation, asin (39a), is inaccessible to any external donkey pronoun (Karttunen 1976):

(39)a. [Bill doesn’t [have acar]]. #It isblack.

b. * John shot [Mary not [alive]].

The present theory extends this explanation to unacceptable resultatives with negated complements, such as (39b).
These are excluded because negation makes the temporal discourse referent introduced by the stative predicate in its
scope inaccessible to the change-of -state operator contributed by causative type lifting (cf. (35) and (36')).

The parallel problem does not arise with sentential negation. Here the auxiliary verb incorporates into the tense
inflection, asin (40). Its trace, in the scope of negation, is semantically identified with the inflected auxiliary, which
| take to be equivalent to pure tense inflection (step 2, by rule E(b) motivated in Bittner 19944, b, 1998). The key

anaphoric relation can therefore be established, in the scope of negation, in the usual manner (steps 2-4):
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(40) IP:7 1 [-n]
—_— 2 %
John, I":6 AP (PNAL. t'=1.)
PN 3 Ax sht(x;, m)
1:1 VP5[t] 4 (A sht(x,m)yN At t'=t.)
= Ax (sht(x, m) A Titg C t)
do, -PST  not VP4 5 Ax=(sht(x,m) A TitgC t)
P At Ax =(sht(x, m) A Titg C t)

201, [N]O VP:3[x] 6  Ax-(sht(x, m) A Titg C [, n])

T~ 7 =(sht(j, m) A Titg C [ n])
_, shoot Mary

—i

5.3 Export and import of connectives

With regard to the export and import of connectives, resultative complements pattern like the complement of
consider. That is, both laws are valid for disjunction and conjunction, provided that the scope of the export, ad

import, is restricted to the matrix V' (crucially not including the matrix subject when that is quantified):

(41) a  John considers[[Bill smart] or [Anne brilliant]].
= [John [considers Bill smart]] or [John [considers Anne brilliant]].
b. John wiped [[the table clean] or [the glasses dry]].

= [John wiped [the table clean]] or [John wiped [the glasses dry]].

This paralléel follows because the two constructions have similar logical forms:

(41)a Ihegd-h(sm)=bv h(br) =a. A YQ«[Q € Dom h — At(n, bel(j, Q(h(Q))))])

b. Iheeh(cin) =tb v h(dr) =gl. A YQu[Q € Dom h — At([-, n], wp(j, h(Q)) A AQ(h(Q)). N ity T ity)])

Both equivalencesin (41), with or, can therefore be derived as instances of the valid inference schema for the export
and import of disunction (h.v) (valid in ELA as defined in Appendix 1). Anaogous equivalences with and follow

from (h.A) (provable by similar reasoning, sketched in Bittner 1998):

(h.V) E”’](tt)r(-h(Bll,rt) = Bl,r V... h(B'n,TT) = Bn,r- A VQTI[Q € Domh — At(e’ V(rt)ret(uea h(Q), Q))])

= A6, y(a, B, B')) v ... ALB, y(a, Bn, B'n))
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39
(h-/\) E”’](rt)r(-h(B'l,n) = Bl,r AL h(B'n,To = Bn,r- A VQTt[Q € Domh — At(e» y(rt)ret(aea h(Q), Q))])

= A6, y(a, By, B')) A ... AL, v(a, Bn, B'n))

For the construction with consider the tenseless version of (41'a) (with one disjunct) was derived in section 3.2.
Thefull derivation is spelled out in (42). It crucially relies on the configuration-driven theory of Case and agreement

developed in Bittner & Hale 19964, b, according to which accusative Case is assigned by V with an adjoined D: 10

Vvl Dyl
I I
consider -§
1

2 [V]'(AQe Ay Ax bel(x, Q(Y)))
= At Ahgge X VQg[Q € Dom h — At(t, bel(x, Q(h(Q))))]
3 AhAxVQ[Q € Dom h — At(tj, bel(x, Q(h(Q))))]
b. IP:5
Johni [PRSL VPJ4[tJ]
T
i V'3

VJZ[H]I AP'l[h]’ (a)e]

consider -5  [Bill Opj smart
Ah; ee [hj(sm) = b]
AH(enet AX Inene(H(h) A ¥Qe[Q € Dom h — At(tj, bel(x, Q(h(Q))))])
Ax 3h(h(sm) =b A YQ[Q € Dom h — At(t;, bel(x, Q(h(Q))])
At 3h(h(sm) = b A YQ[Q € Dom h — At(t;, bel(x;, Q(h(Q))])

A W N P

5 3h(h(sm) =b A VQ[Q € Dom h — At(n, bel(j, Q(h(Q))])

In English this D element is realized as an aspectual affix (-s, -ed, -ing, or -&), which can be interpreted as temporal

agreement—an element which introduces a temporal variable (t;) that gets bound by tense (PRS). In this way the

tense inflection can be related to the verb even though type lifting with [ V]! traps the verb inside an anaphoric island.

10 Historically, the [y V, D] complex may arise, e.g., through reanalysis of an incorporated pronoun or of an antipassive
affixal noun. Also, if the accusative object triggers agreement, this will be realized in the V-adjoined D (as in Miskitu (4)).



Thisanalysis generalizes to transitive resultatives because causative type lifting transforms a meaning of type

eet (the basic type of wipe) into a causative meaning of type (et)eet (the basic type of consider):

(43) a

/\
v2qop, [vIO - Dyl

I I
wipe -edj

14
2 VIO AYAX wp(x, )

[V]IIAQeAyAX [.wp(x, ) A AQ(Y). Niity T itg])

MAhehx ¥ Qe Q € Dom h — At(r, wp(x, h(Q)) A AQ((Q)). Nity T ite)]
3 AMxVQIQ € Dom h — At(t, wp(x, h(Q)) A AQ((Q). Nty T itg )]

IP:5
Johni [PSTJL VP]4[tJ]
—
i V'3

/\
Vj:2[3]! AP:1[N (enel

wipe-edj [the table Opy]; clean
A (ee [j(cIn) = tb]
Mo Ax Fhigye(H(h) A ¥Qu[Q € Dom h — At(tj, wp(x, h(Q)) A AQ(h(Q)). Niity T ity )])
Ax 3h(h(cin) = tb A YQ[Q € Dom h — At(tj, wp(x, h(Q)) A AQ(h(Q)). N'ity T ity)])
At 3h(h(cln) = tb A YQ[Q € Dom h — At(tj, .wp(x;, h(Q)) A AQ(h(Q)). N'ity T ity)])
Ih(h(cin) = tb A YQ[Q € Dom h — At([—, n], .wp(j, h(Q)) A AQ(h(Q)). N ity O itg)])

a b~ wWw N

From that point onwards the two constructions become compositionally indistinguishable. Hence parallel semantic

operations—crucialy including type lifting with [V]! and [3]!—derive paralel logical forms and thus license the

export and import of connectivesin constructions of either kind.
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5.4 Export and import of quantifiers

This theory correctly generalizes to the export and import of quantifiers. For example, assuming thelogical forms in
(44") for sentences with imported quantifers, the equivalences in (44) instantiate the valid inference schema (h.A).

These are single case second order instances—that is, n=1and T = et.

(44) a.  John[considers[no theory useful]].
= no theory is such that John [considers it useful].
b.  John [wiped [few tables clean]].

= few tables are such that John [wiped them clean]

44) t=et
& Fhgy(h(AP,~3y.thr(y) A P(y).) = usf
A V24[2 € Dom h — At(n, 2(hy At(n, bel(j, h(2)(y))))])
b.  3hgy(( few(tbl)) = cIn

A V24[2 € Dom h — At([— n], 2(\y At([—, n], .wp(j, ) A Ah(2)(y). N ity Titg)))])

For example, the logical form (44'b)—with an imported quantifer—is equivalent to (45a), being related to it by
valid A-conversion. This, in turn, is equivalent to (45b), by atransparent instance of (h.A). Finaly, (45¢c)—with the

exported quantifie—follows by valid A-conversion, and the semantics of ‘At and ‘N’:

(45)a  Fhy(h(few(tbl)) =cIn
A VA2 € Dom h — At([—, n], AP APAXIP(AY At([— n], .wp(X, y) A AP(Y). Nty O itg)]1(, h(2), 2N])
b. At([— n], AP AP AXJP (MY At([— n], .wp(X, ¥) A AP(y). N ity O itg))](j, cln, few(tbl)))

c. few(tbl)(Ay.wp(j, y) A Acin(y) A ity O ity A Titg C [, n].)
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The compositional interpretation of LFs with quantifiersis similar to that of LFs with referring terms:

(46) T =€t
a V,:3
/\
ve200), [0]'0 Dyl
|
wipe -ad
1

2 [OIM([O] Ay Axwp(X, ¥))

= [OI'APL Ay Ax [.wp(X, ¥) A AP(y). N ity O itg])

= MAP AP AXP (Ay At(t, .wp(X, y) A AP(y). Nty O itp))
3 AP AP AXP (Ay At(t, wp(X, y) A AP(Y). N ity O itg))

b. "7
/\
1:1 VP:6[t]
I ——
PST, N VP,
/\
APk:S[hj,(TI)T] V'J:4[E|]!

few tables [Op, clean] V2 VP3P, ., [V]'O
=
[wipe-ed], _,
[_‘ n]
tj
M Ay AX VD ([ 2 € Domh — At(t, 2. (Ay At(tj, .wp(X, y) A Ah(2)(y). Nity O itg)))]
Ao Ax 3Ih(H() A Y2[2 € Dom h — At(tj, 2 (Ay At(Yj, .wp(x, y) A Ah(2)(y). N ity O itp)))])
Ahj (ryr -hj(few(tbl)) = cIn.

At 3h(h(few(tbl)) = cin A VO[2 € Domh — At(t, 2 (Ay At(t, Wp(x;, ¥) A AR )(y). N ity O itg))])

N oo o0 A WN P

Fh(h(few(tbl)) =cln A V2 [2 € Dom h — At([—, n], 2 (Ay At([—, n], .wp(X;, ¥) A Ah(2)(y). N ity O itg))])

The interna structure of the agreeing verb is the same, but the VP is syntactically a little more complex. To be
precise, it has a shell structure (Larson 1988), with the agreeing verb generated in the lower shell, while the head of

the higher shell is left empty (V;). This gap is syntactically licensed by the tense inflection, and it is semantically

identified with it (by rule E(b) in step 3). In effect, therefore, there are two place-holders for the tense inflection—

temporal verb agreement (-ed;) and the empty verb heading the higher shell (V;). This makes it possible to type lift

the agreeing verb with an extra operator, [()]!, which in turn makes the final verb meaning (step 4) compositionally

compatible with the final meaning of the small clause (step 5). Note that the null operator which makes the subject-
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predicate structure of this small clause compositionally visible to the verb is adjoined to the adjectival predicate (i.e.,
the logical subject of second order predication) not to the syntactic subject (the second order predicate). Also, the
small clause must be raised to the matrix [SPEC, VP] at LF, to avoid unresolvable type mismatch.
For simple examples like (44) this analysis competes with a standard QR account, in which only the quantifier

would raise (May 1977). But standard QR failsto generalize to equivalences with multiple quantifiers:

(47)a.  John considers [[few ideasinteresting] and [no theory useful]].
= [few ideas are s.t. John [considers them interesting]] and [no theory is s.t. John [considers it useful]].
b.  John wiped [[few tables clean] and [no glasses completely dry]].

= [few tables are s.t. John [wiped them clean]] and [no glassis s.t. John [wiped it completely dry]].

Under the present analysis these equivalences follow without any new stipulations. They are multiple case (n > 1)

second order (T = et) instances of (h.A) if the connectiveis and (asin (47)), or of (h.v) if the connectiveisor.

5.5 Smplification

Though transitive resultatives have similar logic to constructions with consider—and other verbs of that logical
type, such as order, urge, ask, beckon, send, let, etc—the extra step of causative type lifting implies a difference in
relation to simplification. A transitive resultative with a referring term in the postverbal position entails both the

inchoative of its small clause result (48), and the simple transitive sentence without the resultative predicate (49).

(48) Sam [helped [John out of the car]]. hip(s, j) A Aout-of(j, c) A it; O ity A Titg C [—, N]
= John got out of the car. = Aout-of(j, ¢) A Tity C [ n]

(49) Sam [helped [John out of the car]]. hip(s, j) A Aout-of(j, c) A it; O ity A Titg C [—, N]
= Sam [helped John]. £ hipes, ) A Titg € [ n]

Both of these inferences follow from the semantics of dynamic conjunction, A, intersection, N, and temporal donkey

anaphora (see Appendix 1).



In contrast, neither inferenceis valid for consider and other verbs of that logical type (e.g., order in (50-51)): 11

(50) Sam [ordered [John out of the car]]. ord(s, Aout-of(j, €)) A Tity C [, n]
[# John got out of the car. £ Aout-of(j, c) A Titg C [—, n]

(51) Sam [ordered [John out of the car]]. ord(s, Aout-of(j, €)) A Tity C [, n]
[#* Sam [ordered John]. (wrong meaning) £ ord(s, 777(j)) A Titg C [— N

This, too, is accounted for by this theory. The inference in (50) fails because, under the standard analysis, it is only
in those worlds where John complies with the order that he gets out of the car, and those worlds, of course, need not
include the one in which the sentence is uttered. Also, the verb order—Ilike consider—relates an entity to a structured

proposition, so the reduction in (51) leaves this triadic (et)eet-predicate unsaturated, in violation of the Type Filter.

5.6 Selectional restrictions

This theory further explains why a transitive verb imposes the same selectional restrictions on the postverbal

nominal in simple transitives as it doesin related resultatives.

(52) a. The bear scared the campers. scr(b, ) A Titg C [ N]

b. Thebear scared [the campers up into trees]. scr (b, €) A Aup-in-tr(c) A ity Oitg A Tity C [— n]
(53) a# The bear scared the campground. #scr(b, cg) A Titg C [ N

b.# The bear scared [the campground empty] # scr(b, cg) A Aemp(cg) A ity Oitg A Titg C [ N]

In both constructions the postverbal nominal is interpreted as the innermost argument of the verb. Compositionally,
this is accomplished by function application in simple transitives, and by causative type lifting in resultatives. But
regardless of the compositional tools, the same selectional restrictions are expected if the relation denoted by the verb
ispartial (e.g., theinnermost argument of the verb scare must denote an entity that is capable of experiencing fear),

so that certain entities (such as the one referred to by the campground) fall outside of its domain.

11 Goldberg (1995) cites both sentence types as instances of her ‘caused motion construction,” although she notes that
actual motion—in my terms, the inchoative of the directional PP small clause—is entailed only for verbs in the help-class
(assist, guide, walk (tr.), escort, etc), not for the consider-class (order, ask, beckon, urge, send, let, etc).
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This solves a much debated problem in the syntactic literature on resultatives. Viewed in purely syntactic terms,
resultatives give rise to a paradox. On the one hand, 6-Theory attributes selectional restrictions to 6-role assignment
under sisterhood (Chomsky 1981). Hence the patterns of selection in (52-53) would imply that the post-verbal
nominal is sister to the verb, ruling out the binary branching analysis of resultatives. On the other hand, ternary
branching structures (Rothstein 1983, Simpson 1983, Carrier & Randal 1992, etc) make wrong predictions for
coordination and incorporation. If both the post-verbal nominal and the resultative predicate are sisters to the verb,
then the coordination facts are mysterious. So is the fact that cross-linguistically only the resultative predicate ever
incorporates (as in (9)), never the post-verbal nominal. If both are sisters to the verb, why the asymmetry? The
present theory resolves the paradox by maintaining binary branching in the syntax and shifting the task of explaining
semantic selection to compositional semantics. Indeed, 6-Theory turns out to be entirely redundant. To the extent

that it is correct, its predictions follow from the XL S theory of compositional semantics (recall ftn. 3).

5.7 Intransitive resultatives

Resultatives based on intransitive verbs can be derived by the low causative operator, [[], if the agreement element

inthe verb (-ed; in (54')) introduces a variable of the object sort () instead of the temporal sort (t; in (42-43)):

(54 The dog barked me awake

(54) V'3
/\
Vi:10, [O]0 AP:2
T~
bark—edj me; awake

1 [OJA brk(x))
= A Ay(brk(y) A Ag. Nity O itg)

2 awk()

3 Ay(brk(y) A dawk(i). N ity O itg)
= Ay(brk(y) A dawk(i) A ity O ito)

This compositional analysis correctly aligns these constructions with transitive resultatives in relation to
phenomena for which the type difference between the two variants of the causative operator isirrelevant—such as the

aspectual restrictions (55), negation (56), and simplification (57-58) (compare (37), (39), and (48-49), respectively):
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(55) a  Thedisabled ship; [drifted/*was adrift [_; into the bay]].
b. Thedog [barked [me awake/*wake up]].

c. John [worked [himself sick/into a nervous breakdown/* mentally ill]].

d. Themilk; [froze[ _j solid/*(into) a block of ice]].

(56) * Thedog barked [me not [asleep]].

(57) Thedog [barked [me awake]] brk(d) A Aawk (i) A it; Oity A Titg C [— N
= | woke up E Aawk(i) A Tity C [ n]

(58) Thedog [barked [me awake]] brk(d) A Aawk (i) A it; Oity A Titg C [— N
E The dog barked. E brk(d) A Tity C [— n]

In contrast, results which crucially rely on the high variant of the causative operator, [(J]!, do not extend to
intransitive resultatives. Thus, for example, we correctly predict that an intransitive verb will not impose any

selectional restrictions on the post-verbal nominal since, semantically, this nominal is not an argument of the verb:

(59) Thedog [barked [me awake]] brke(do) A Aawk(i) A ity Oity A Tity C [ ]

I * The dog barked me. I brke(do)(i) 722... (ill-formed in ELA)

6. CAUSATIVE SUBJECTSIN MISKITU

The Misumal pan language Miskitu spoken in Nicaragua has a classical system of subject obviation (see, e.g., Hde

1965, Jacobsen 1967, Haiman & Munro 1983, and Finer 1985, on obviation, and Hale 1989, 1991, on Miskitu):

(60) tuktan ba  dim-i _ kik-an
[child the come.in-PRX]cp [pro laugh-PST.3]p

‘The child, camein, and it; laughed.’

(62) tuktan ba dim-an yang Kik-ri

[child the come.in-OBV.3]cp [l laugh-PST.1];p

‘The child camein, and | laughed.’



Theinflection in a subordinate clause takes one form (proximate, glossed ‘PRX’) if its subject is anaphorically linked
to the matrix subject, and a different form (obviative, glossed ‘OBV’) otherwise. The subordinate clause is adjoined to

the matrix, so a shared argument can be overtly realized in either clause of the chain.

(62)a. yang sula kum (ra)  kaik-ri _ plapan
[l dexr one (ACC) 3.see-OBV.l]cp pro run-pST.3
b. yang _  kaik-ri sula kum plap-an
[l pro 3.see-OBV.1l]cp dexr one run-PST.3

BOTH: ‘I saw adeer;, and itj ran.’

Semantically, the two clauses form a temporal chain (TC). Transposing the theory of temporal anaphora

developed in Partee 1973, 1984, and Kamp 1979, we can interpret such a chain as in (63). The operator [-/dng]

(defined in Appendix 1) sets the past reference point, for the proposition in its scope, to the time referred to by dny:

(63) |P:7
/\
CP;:5[pj] IP:6
N
IP:3 C4[N] prorunPST.3
P |
VP11 12[N TG
—

| deer one 3.see OBV.1
3y(dr(y) A see(i, y))
Ag:.gN 3t(—<Titg O t < n).
3y(dr(y) A see(i,y)) N Jt(—< Titg O t<n)
Age.g N [<dnglp; -
Ap;-(3y(dr(y) A see(i, y)) N 3t(=< Ticdt<n) N [~/dnol ;-
rn(heg) N Titg C —
(3y(dr(y) A see(i,y)) N 3t(—< Titg O t < n)) N [dng] (rn(heg) N Titg € )
= 3t3y(dr(y) A see(i,y) A —< TitgO t<n A rn(y) A Titg=1)

~ o o0 b» W N R

In Miskitu this canonical use of obviative morphology is extended to a typologically unusual construction in

which the obviative clause expresses a cause, and the matrix clause, its immediate effect (Hale 1991). Simple
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causative chains look just like temporal chains. In a causative chain, though, the obviative cause verb must be

transitive (see section 6.7 below), and either the object or its possessor must be shared with the matrix (section 6.6):

(64)a man yang ra  a=pruk-ram _  kauh-ri
[you me ACC 1=hit-OBVv.2] pro fall-PST.1
“Y ou knocked me down.’
b. witin _  mun-ka yul ba (yang ra) a=sam-bia
[he pro 3.R-FUT.OBV.3] dog the (me ACC) 1=bite-FUT.3

‘He will R the dog into biting me.’

The cause verb may also be semantically ‘bleached—as the verb mun- glossed ‘R’ in (64b), whose bleached

semantics is manifest in (65).

(65) Muih-ki _ a=mun-an

brother-1 pro; 1L=R-PST.3

‘My brother R-ed me.” (R = hit, push, cut, etc, depending on the context)

Superficial similarities notwithstanding, causative chaining is syntactically distinguished from temporal
chaining by the interaction with control. When embedded under a control verb, the subject of the obviative clause in

atemporal chain cannot be controlled (66), as expected for the subject of an adjunct (compare (67) in English).

(66) * yang _ sula kum (ra kaik-rika _ plap-aia want sna

|  [[PRO dexr one (ACC) 3.see-FUT.OBV.1]cp [pro run-INF];p,p want PRS.1

(67) * | want [[as soon as PRO see a deer]cp [it to run)g;p

In contrast, control is possible for the subject of the obviative clause in a causative chain (68a—b) (Hale 1992). This

suggests that the obviative clause itself is a subject (like XP; in (69); see Chomsky 1981 on hinding into subjects):
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(68)a man _ yang ra  a=pruk-rika _ kauhw-aa want sma
you [[PRO me ACC 1=hit-FUT.OBV.2]cp, [pro fal]yp]veINF want PRS.2

b. man _a=pruk-rika yang kauhw-aa want sma

you [[PRO pro 1=hit-FUT.OBV.2]cp, |l fallypalve-INF want PRS.2

BOTH: ‘Y ou want to knock me down.’

(69) You seem to consider [[PRO hitting me]xp; [very amusing]api]ap

According to the theory of Bittner & Hale 19963, b, the internal subject is a special case of an adjunct—it is a

functional category adjoined to alexical predicate phrase and coindexed with it by syntactic predication (recal ftn. 1):

(70) VP of (68a) VP
CP, VP,

IP C pro, fal
/\
VP:3 I

J

A |
yoy; me ACC, 1,=hit FUT.OBV.2

The well-known differencesin regard to the A/A’-distinction, control, and so forth, are consequences of this specia
relation of subjects to syntactic predication. In this theory, the [SPEC, VP] position of the matrix verb (pro, in (70))
is still available since it is not the position of the internal subject—here CP,, the obviative clause minus the ‘TC'
operator. It is, therefore, not surprising that the shared argument can be overtly realized in this position, as in (64b)
and (68b). Given the structure in (70), the Case and agreement relations—in Miskitu, as well as the closely rdaed

Ulwa, which has agreeing infinitives—also follow from the universal principles of this configuration-driven theory:

(71) Ulwa (Misumalpan: Nicaragua)
yang _ _ mésting _ wauhda-nama waltaryang

J [[PRO, pro, 2=R-OBV.L]cx [prog fal]lyadyeINF.2,  want-PRS.1

‘| want to R you into falling.’

Thus, the structural analysis in (70) makes it possible to bring the seemingly exctic syntactic behaviour of

Miskitu causatives in line with the syntactic component of the Universal Grammar. Interpreting this structure by the



universal principles of XLS, we can further explain its semantics. The semantic facts of this concealed causative
construction are, if anything, even more exotic. The puzzles include the interaction with aspect (sec. 6.1), negation
(sec. 6.2), other VP operators (sec. 6.3), backwards donkey anaphora (sec. 6.4), wh-questions (sec. 6.5), an exotic

version of the direct object restriction (sec. 6.6) and, finally, the transitivity restriction on the cause verb (sec. 6.7).
6.1 Eventive effect clause

In contrast to English resultatives, the effect clause in Miskitu is eventive, not stative—e.g., in (68a) the Miskitu
causative has the eventive verb kauhw- ‘fall’” where English has the stative particle down. At first sight, this seems
to pose a problem for the universal hypothesis that causative type lifting introduces the change-of-state operator, A,
which requires stative input (section 5.1). Closer inspection, however, reveds that the aspectua pattern of Miskitu
(no exceptions in 45 pages of Hale's field notes) in fact provides further empirical support. Crucialy, the Miskitu
causative includes the obviative inflection. As we saw in the context of temporal chaining (63), this inflection
requires eventive input (because the donkey pronoun ity must refer to an event) and returns stative output (by giving
prominence to an immediately following time). In causative chaining the obviative inflection semantically operates
on the matrix VP—the eventive effect—so the aspectual requirements of the change-of-state operator are in fact met.
Compositionally, object agreement in the obviative verb contributes atemporal donkey pronoun, dn,. (A stored
variable, t,, would fail to get bound in this structure). The resulting sortal mismatch triggers causative type lifting—

asin English (46a). But because of its different structure, the obviative VP in Miskitu is then interpreted as follows:

(72) a VP:5

you VP
/\
4 V'3
/\
KP:2=], [310 Vi1
AN

-

meACC L=hit:00O]!, [0 O
1 AP o APLAXP (Ay At(dn,, .ht(X, y) A AP(y). Nit, O ity))
2 AQe3Y(y=iA Q)
3 APAX3y(y =i A At(dng, .ht(x, y) A AP(y). N ity O itg))
4 Pj’a
5 3Ayly =i A At(dng, .ht(u, y) A AP;(y). N ity O itg))
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The result is an open causative proposition with a stored property variable (P;, contributed by a trace in
[SPEC, VP]). At the level of the IP, still in the obviative clause, this variable is traded for an aspectually more
articulated property, obtained by combining the obviative inflection with the empty complementizer.12 This is the

point at which the key aspectual shift takes place (steps 24 in (72b)):

(72) b. IP:7
/\
VP5[N] 1,:60=], [N]!D

I
CP:A4[P] VP:[x] PST.1

PN

IR:3[P] C2x] o, fall

[you _; mel=hit] ; OBV.2 C,

1 flI(xy)

2 Mg [Pe(xd N 3t(=<Titg O t< )]

3 AP 3y(y =i A At(dng, .ht(u, y) A AP;(y). N ity O itg))

4 AP 3y(y=i A At(dng, .ht(u, y) A A[P(y) N 3t(- < Titg O t < N)]. N ity O itg))

1 Ax fI(x)

5 3y(y =i A At(dng, .ht(u, y) A A[flI(y) N 3t(— < Titg O t<n)]. N ity O itg))
MGG N 3y(y =i A At(dng, .ht(u, y) A A[flIy) N 3t(—< Titg O t<n)]. N ity O itg))

6 AW Wy(NAL.t' = [ n].)

7 (PAtY =[- n)) N 3y(y =i A At(dng, .ht(u, y) A ALflI(y) N 3t < Titg O t<n)]. Nity O itg))
= 3U(t =[— n)) A BY(y =i A AUT, ht(u, y) A A[fII(Y) A Tt(=< Titg O t<n)] A ity O it))

O ht(u, i) A A[FIIG) A 3t < Titg O t<n)] A ity O itg A Titg C [, 1]

The new property still contains a stored property variable (P, see ftn. 12). This variable requires an eventive
antecedent, and it is this antecedent which the matrix VP predicate (VP,) provides (steps 4-5). This is possible, in
part, because the anaphoric pronoun (or rather its trace pre,) in the matrix VP can be interpreted as a bound variable
(%, not hey as in (63)) since it is c-commanded by a coindexed A-position (CP, the internal subject).13 In effect,
therefore, the input to the change-of-state operator, A, is not the eventive proposition that the speaker fall. Instead, it

is the proposition that the speaker has just fallen, which is stative as required (cf. Kamp & Reyle 1993 on perfective

12 The empty Cy initially introduces the variable Pk, by rule E(b), which can then be structured into the complex Py (X)),
by rule B(c). The trace of ‘OBV.2" is vacuous, being interpreted as the identity operator Ap;; p;, by rules E(b) and B(a).

13 Formally, | assume as in Bittner 1998 that an A-bound pronoun is optionally deleted at LF (cf. Kratzer 1991). The
resulting gap (pro, in (72b)) is interpreted by rule E, which introduces a stored variable—the desired result. This accounts

for the well-known generalization that only A-bound pronouns allow bound variable readings.

51



aspect). Finally, the causative chain asawhole is rdated to the matrix tense, via the temporal object agreement in

the obviative clause (dng). Semantically, this temporal agreement relates to the matrix tense inflection (1) like a

resumptive pronoun to a dislocated constituent (steps 5-7 ala Bittner 19974). 14
As expected on this analysis, the obviative inflection depends on the embedding matrix. For instance, the second

person inflection is -rika in future contexts (under future tense or future-oriented verb like ‘want’) and -ri, otherwise;

(73) man yul @ mun-rika _ (yang ry  a=sam-bia

[[you dog ACC 3.R-FUT.OBV.2]cp [pro (me ACC) 1=hite]ypd-FUT.3

“You will R the dog into biting me.’

(73) At =[n, +]) A Ay(y =d A At(dng, R(U, y) A Albt(y, i) A 3t(n< Titg O t< +)] A ity O itg))

OR(u, d) A Afbt(d, i) A 3t(n < Tity 0 t< +)] A ity Oity A Tito C [N, +]

This dependency ensures that the temporal constraints imposed by the obviative inflection (such as ‘Tity < n’ in (72)

and ‘n < Tity’ in (73)) are reinforced—not countermanded—by the matrix (‘ ity C [, n]’ versus* Tity C [N, +]').15

6.2 Negation

Obviative clauses in Miskitu cannot be negated (Hale p.c.). For matrix negation, the scope in temporal chaining is
different from causative chaining (Hale 1991). In a temporal chain matrix negation takes scope over the matrix VP

only (74a), failing to license any negative polarity items (NPI) in theinitial obviative clause (74b):

14 The final reduction in step 7 preserves the truth conditions but not the potential for later anaphora—hence ‘0, not ‘=".
15 The modal-free semantic representation in (73') incorporates Hans Kamp’s dictum: ‘ To know whether a sentence in the
future tense is true al you have to do is wait’.

52



53
(74) a. yang sula kum kaik-ri L plap-ras kan
[l der one 3.see-OBV.1]cp pro PAS run-NE PST.3
‘| saw adeer and it didn’t run.’

b.* upla kumi sin sula kum kaik-an _ plap-ras kan

[person one NPl dex one 3.seeOBV.3]cp [pro PAS run-NE PST.3

(** Anybody saw adeer and it didn't run.”)

In contrast, in causative chaining negation takes scope over the entire chain (753) so negative polarity items ae

licensed (75b):

(75 a yang sula kumi sin  mun-ri _ plapras kan
PAS [[l der one NPl 3.R-OBV.1] pro run]-NE PST.3
‘I didn't R any deer into running away.’
b. _ upla kumi sin yul ra munka _ (manra) ma=sam-bia=apia
PAS [[person one NPl dog ACC 3.R-FUT.OBV.3] pro (youACC) 2=hite]-FUT.3=NE

‘Nobody will R the dog into hiting you.’

These patterns can be understood if we assume that negation in Miskitu actually consists of two elements—like
AUX...not in English, and ne...pas in French. What is overt in Miskitu is just the auxiliary (glossed ‘NE’), which is
selected by tense and in the future tense incorporates (asin (75b)). | assume that this auxiliary—like the trace of do
in English (40)—contributes a stored temporal variable which is bound by the tense inflection. The actual negation
operator in Miskitu is expressed by a covert element (glossed ‘PAS') in [SPEC, VP] of the negative auxiliary.

Under these assumptions, the temporal chain (74a) can be interpreted asin (76). In the compositionally relevant

respects, the matrix IP in Miskitu is isomorphic to English (40) and so amenable to the same semantic analysis:



(76) IP:5
CP:3[p] IP:4
T~
IP1 C:2N]  pro, I’
| .
[I deer one, see]-OBV.1 TG, VP:[t] PST.3,
>
PAS A
SN
VPIx] V(][N0
PN |
~ fun -NE,
1 3y(dr(y) A see(i,y)) N 3t(—<Titgd t<n)
2 Age.qN[—/dng] Pj
3 Ap(3y(dr(y) A see(i,y)) N Ft(-< Tipdt<n) N [~/dnol ;-
4 =(rn(hey) N Tityg C -)
5  (3y(dr(y) A see(i,y)) N 3t(—< Titg O t < n)) N [-/dng]~(rn(hey) N Titg € -)

= 3t3y(dr(y) A see(i,y) A =< Titg O t<n A ~(rn(y) A Titg =1t))

This compositional derivation yields the right truth conditions: the contextually relevant past contains an event of
the speaker seeing a deer which is not immediately followed by any event of the deer running. To give the negation
(PAS) scope over the entire temporal chain, we would have to adjoin the obviative clause lower, to the complement
of the negative auxiliary (NE). But that would render the temporal chaining operator (TC;) vacuous since it would no
longer c-command the tense inflection and so would lack any occurrence of the past reference point, —, in its scope.
Since natural languages prohibit vacuous operators, this scope configuration is ruled out.

The temporal chaining operator is omitted in forming a causative chain, so here negation can take wide scope.

To facilitate comparison with the affirmative (72b), node numbering in the following LF of (753) is analogous:
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(77) IP:8
VP[] PST.3
PAS V"7
/\
VP5[N] 6], [M]'O
_— T |
CP[Pd VBR[xd -NE
T~ PN
IP:[P] Cilxd  Prog run

[l j deerany3R] ;  OBV.1 Cy
5 AGnGr N 3y(dr(y) A At(dng, .R(i, y) A Alrn(y) N 3t(—< Tity O t< n)]. N ity O itg))
6 AWgWy(NAt.t’ =t,.)
7 (NAL =t.) N 3Ay(dr(y) A At(dng, .R(i, y) A Alrn(y) N 3t(—< Titg O t < n)]. N ity O itg))
= Ayt =t A dr(y) A R, Y) A Alrn(y) N At(—<Titg O t<n)] A ity O itg A Titg C t)
8 At [-3t Ayt =t A dr(y) A R, y) A Alrn(y) N 3t(—<Titg O t<n)] A ity O itg A Titg € tY]([— Nn])

= -3y(dr(y) A R, y) A Alrn(y) N 3t(—< Titg O t<n)] A ity O ity A Titg C [ N])

In acausative chain it is the narrow scope reading which is blocked, for the same reason that it is for the English
resultative (39b) (* John shot Mary not alive)—to wit, interference with temporal anaphora.

Finally, we explain why negation cannot occur in the obviative clause. In atemporal chain this, too, leadsto a

clash with the temporal chaining operator—this time, because the temporal donkey pronoun dng is uninterpretable,
its antecedent trapped inside an anaphoric island. The problem in a causative chain is that the temporal variable (t in
(77)) contributed by the negative auxiliary cannot be bound by the obviative inflection, since this is of a different

type (step 2 in (72b)). The derivation is therefore filtered out because of unresolvable type mismatch (*Initial Filter).

6.3 Other VP operators

According to this theory, the meaning of a causative chain is amost entirely determined within the obviative VP.
The other constituents—the obviative inflection, matrix VP and tense—just fix the values of some parameters |eft
open in the obviative VP. This makes the dramatic prediction that an operator which c-commands just the obviative

VP—such as the adverb alwaysin (78")—will semantically take scope over the entire causative chain.
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(78" IP:12
VPN PRS.2,:00=], [N]!'O
CR:P] VB[x]
IP:[P] Gelxd i
[P, : -pro rice eat
/\
ma-1, I"[x] OBV.3 C
=~
VP:3 4
T
AVP,:2 VPA[t]

always Mg 1=R

L A 3yly =i A At(ty, -Reet(Xj ¥) A APj a(y). N ity O it))

2 AUg Vit € dng A T — U(1))

3 VH(tCSdng A T(H) — Iy(y =i A At(t, R, ¥) A AP(Y). Nity O itg)))
= V(L C t A T(H) — ALt .R(;, 0) A AP;(i). Nity O itg))

12 Vi(tC [ +] A T(t) — At(t, Rux ma(x, i), i) A A[3y(rc(y) A eat(i,y)) N 3t'(— < Titg O t' < H)]. Nity O itg))

= Vi(t C [- +] A T(t) — Ruxma(x, i), i) A AIt'3y(rc(y) A eat(i,y) A =< Titg O t' <+) Aity Oitg A Titg C 1)
This general prediction is borne out by the facts, as the following sentences attest:

(78) yapti-ki taim bani yang ra a=mun-an _  ras pi sna
[[mal time all me ACC 1=R-OBV.3] [pro rice 3.eda]] PRS.1

‘My mother always Rs me into eating rice.’

(79) _ tuktan ba ra mun-s _ kauhw-bia
[[pro child the ACC 3.R-IMPER.2] [pro fal]]-FUT.3

‘Rthe child into falling!’

6.4 Backwards donkey anaphora
Though the order antecedent-pronoun is preferred, backwards anaphorais also possible asin (64b) and (80):

(80) upla bani (raks ni) _  saban sula kum pru-an

[[person al (gun INS) pro 3.shoot-OBV.3] [dex one di€]]-PST.3

‘Everybody shot one deer dead.’ (one collectively)
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In these structures the anaphoric pronoun cannot be interpreted as a bound variable since it is not c-commanded by

any coindexed A-position (recall ftn. 13). Instead it must be a donkey pronoun, like its English counterpart in (81):

(8D With everybody shooting at it, ?one/* no/* every deer died.

Compositionally, the backwards anaphoric link can be established by effectively reordering the donkey pronoun
and its antecedent at LF. The matrix VP predicate is topicalized, leaving atrace which is semantically identified with
the tense inflection (by rule E(b), step 2 in (82a)). Temporal agreement in the obviative verb can then be interpreted
as astored variable (t,) instead of adonkey pronoun (dn,). The object itself, therefore, can be interpreted as a donkey
pronoun (hey) within the locality constraints imposed on donkey anaphora by the dynamic intersection operator, N
(see Appendix 1). Semantically, the antecedent is close enough because the IP containing the pronoun is quantified
into a null operator which immediately follows the antecedent in the topicalized VP predicate (as in (82b); cf. null

operatorsin other constructions (14'), (15'), etc):

(82 a IP:5
/\
VPA[L] .1
/\ |
CP:3[t] 2 PST3

[prsall pro, 3.sht] OBV.3, C,

[- n]

tx

Ay 3y’(y’ = heg A At(ty, .sht(Lz*prs(2), y) A A[P(y) N 3t(= < Titg O t < n)]. N ity O itg))
Ay 3y’(y’ = heg A At(ty, .sht(Lz*prs(2), y) A A[P(y) N 3t(= < Titg O t < n)]. N ity O itg))

a A W N P

3y'(y’ = hey A At([—, n], .sht(lz*prs(2), y) A A[P(y) N 3t(-= < Titg O t < n)]. N ity O itg))
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(82) b. IP:5

VP3[P ] IP:4[P]

DPR:1[P] V"2 [...pro, ... ] _, PST.3,

deer one Op, die
1 3ydr(y) NP, @Peo)
AP, Fy dr(y) N P (P))
2 die
3 AP (3ydr(y) NP (die))
4 AP 3y'(y’ =heg A At([—, n], .sht(lz*prs(2), y) A A[P(y) N 3t(— < Titg O t < n)]. N ity O itg))
5 3ydr(y) N 3y(y’ = heg A At([—, n], .sht(tz*prs(z), y) A Aldie(y) N 3t(-< Titg O t < n)]. N ity O itg))

= 3y[dr(y) A At([—, n], sht(Lz*prs(2), y) A Aldie(y) A Ft(—<Titg Ot <n)] A ity O itg )]

This compositional analysis correctly predicts that backwards donkey anaphorawill force an indefinite antecedent
to take wide scope relative to any operator contained in the clause hosting the donkey pronoun. In (80) this amounts
to acollective construal since a particular event—here, one death—cannot have more than one direct cause (section
4.4). If it were not for backwards donkey anaphora, then the Miskitu determiner bani ‘al’—like its English
counterpart—would normally require distributive construal, asin (83). Here the anaphoric pronoun is interpreted as a

bound variable, and its indefinite antecedent is correctly predicted to take narrow scope (see (72h)): 16

(83) upla bani (reks ni) sula kum (ra) sab-an _ pru-an
[[person al (gun INS) der one (ACC), 3.shoot-OBV.3] [pre, di€]]-PST.3

‘Everybody shot one deer dead.’ (one each)

(83")  DAX[Iy(dr(y) A At([— n], .sht(x, y) A Aldie(y) N Ft(— < Tit, O ¢t < n)]. N it, O ity))] vz *prs(2))

= Vx(prs(x) — 3y[dr(y) A At([—, n], sht(x, y) A Aldie(y) A 3t(=< Tit, O t< n)] A it, O ity)])

16 | am indebted to Ken Hale for testing these scope predictions for several sentences with several Miskitu consultants.
The judgements systematically patterned as in (80) and (83). The distributive operator in (83') is defined as in Link 1987.



6.5 Constituent questions

Further evidence comes from wh-questions. These are formed by replacing foca constituents with wh-operators and

optionally inserting the complementizer ki. The following examples illustrate the interaction with causative chains:

849 Q: man _  munram vya kauhw-an (ki)
[[yoy pro, 3.R-OBV.2] [who, fal]]-PST.3 (?)
Lit. ‘With you R-ing him, who fell?
A: yang bibi-ki kauhw-an
[my child-1, fall]-PST.3

‘My child fell.’

(85 Q: man vyaura mun-ram kauhw-an (ki)
[[you who-Acc, 3.R-OBV.2] [pre, fall]]-PST.3 (?)
‘“Who did you Rinto falling?
A: yang bibi-ki mun-ri _ kauhw-an
[[l; child-1, 3.ROBV.1] [pre, fdl]]-PST.3

‘| R-ed my child into falling.’

(86) Q: yaptik-am (manra) mai=mun-an _ da [ulk-ram (ki)
[[ma2  (youAcc,) 2=R-OBV.3] [pre, what, 3.throw]]-PST.2 (?)
Lit. “With your mother R-ing you, what did you throw?
Al skiru  lulk-ri
[pro, knife, 3.throw]-PST.1

‘| threw aknife.’
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(87) Q: da (manra) mai=sam-an _ in-ram (ki)
[[what; (youAcc,) 2=R-OBV.3] [pre, cry]]-PST.2 (?)
‘“What bit you into crying?
A: ulu _ d=samran _ in-ri
[[waspy, pro, 1=bite-OBV.3] [pre, cry]]-PST.1

‘A wasp bit meinto crying.’

That is, it is possible to question both the shared argument (as in (84-85)) and any other major constituent (as in
(86-87)). Wh-operators are preferred in the obviative clause but are also alowed in the matrix VP. In that case,
speakers normally give a short answer, consisting of the matrix clause only (asin (84) and (86)).

| propose that wh-operators in Miskitu are focused and symmetrically licensed by focus in the answer. The

answer thus indicates the scope of the focal contrast operator, ~;, an empty category licensed by the interrogative

complementizer, ?, and interpreted by rule E (cf. Rooth 1992). The wh-operators behave both like bound variable

pronouns (cf. Baker 1970) and like indefinites (cf. Karttunen 1977), because they both introduce a stored variable

with arestricted range (e.9., X, prs, Cf. Abusch 1994) and give prominence to the entity assigned to this variable:

(84') Wh-operator in matrix VP (cf. (82))

a VP:5

T

VP:3 ~i:4[=]
/\
DR:1[P V"2
PN AN
who,, Opy fall
1 AP(3yy= Xnprs N P (PW)
fll
3AY.Y = Xnprs N P i(FIN)
4 pit
Agi[pi =d
5 p=@yy= Xnprs N P (fl1))
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b. CP;:5[pj]
IP:3[%n prd] C:4(3]
I
VB[P IP:2[Py] ?

[who, Opy falll ~  [...Jcpc _x PST.3
1 APpi = 3YY = Xnprs N P(flN))]
2 AP 3y(y’ = hey A At([— n], .RU, ¥) A A[P(Y) N 3t(—< Titg D t < n)]. N ity O itg))
3 Mnprs[Pi = (VY = Xnprs N Y (Y =heg A At([— n], .R(u, y) A A[flIy) N Ft(-< Titg O t < n)].N ity O itg)))]
= Mnprs[Pi = At([= n], RU, Xpprs) A Alfll(Xqpre) A Ft(=< TitoOt<n)] A ity O itg)]
4 Ayy=y.
AQet 3Y(y =y A Q(Y))
5 AP FYprs Wprs= Yprs A Pi = At([— n], R(U, Yorg) A Alfll(Yprs) A Tt(=< Titg O t<n)] A ity O itg))
= Ap Ayprs (P = At([= n], R(Y, Ypre) A Alfll(Ypre) A Ft(=< Titg O t<n)] A ity O itg))

(85') Wh-operator in adjoined subject CP (cf. (72))

CP;:3[pi]
|P:2[Xn,prs] [?]n:[3]
IP:1 ~:[=]
/\
VP[] L], [0
/\ I
CP:[Pd VBR:x] PST.1
T~ PN
P[P Cilxd progfal

[yoy;...[whq]x 3¢Rl ;  OBV.2; Cy

L (NALY =[= n].) N 3Y(Y = Xpprs A At(dng, .R(u, y) A A[flI(y) N Ft(-< Titg O t<n)]. N ity O itg))
= Ay = [ n] A Y =Xnprs A ALt R(U, y) A A[flI(Y) A Ft(=< Titg O t<n)] A ity O itg)

2 Maprslpi =3y = [ n] Ay =Xyprs A AL, R(U, Y) A A[FII(Y) A Ft(=< Titg O t<n)] A ity O itg)]
= M prs [P = At([= n], R(U, Xp pre) A AL (Xn pre) A Tt(=< Titg O t<n)] A ity O itg)]

3 AP IYprs Vprs= Yprs A Bi = At([— n], R(U, Yprs) A ALfIl(Yprg) A Ft(=< Titg O t<n)] A ity O itg))
= AP IYprs (P = At([= ], R(UY, Yprg) A ALflI(Yprd A Ft(=< Titg Dt < )] A ity O itg))

In monadic questions the wh-operator is bound by the interrogative complementizer, ? (steps 3—4 in (84'b), step
2in (85")). Additional wh-operators, in multiple wh-questions, may be bound in the same manner by arbitrary PROs.
As bound variable anaphora, this semantic relation is syntactically unbounded and is not subject to blocking by

elements which create islands for donkey anaphora (e.g., negation, propositional identity, =, or dynamic intersection,
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N). At the same time, because of their indefinite-like context change potential wh-operators may serve as antecedents

for donkey pronouns, like true indefinites (hence parallel reductionsin step 3 of (84'b), and step 5 of (82h)).

6.6 Direct object restriction with a twist

Because of high causative type lifting the obviative clause must share an argument with the matrix VP. As expected,
this argument is normally the object of the obviative cause verb (cf. Simpson 1983). The grammatical relation to

the matrix effect verb is unrestricted since the property contributed by the matrix VP is derived by A-abstraction:

(88) _upla kumi sin manra  mai=mun-an yul _  ma=sam-ras kan
PAS [[person one NPl you ACCy 2=R-OBV.3] [dog pre, 2=hite]]-NE PST.3
‘Nobody R-ed you into getting bitten by the dog.’

(Lit. ‘Nobody R-ed you into the dog biting you.’)

Indeed, the matrix VP can even be an idiom (such as (89)), in which case the shared argument can fill any open
argument slot (here the possessor of the subject) aslong as pro can be licensed by agreement (as in (90)). That these

are still bona fide causative chainsis shown by the characteristic interaction with negation (88) and control (90by):

(89) du-ki  nani _  aya tiw-an
thingss1PL pro liver.l get.lost-PST.3
‘I forgot my things.’

(Lit. “My liver got lost in relation to my things.”)

(90)a. naha saka ba _  a=munan diaa nani sut _  aya tiw-an
[this medicine DEF pro, 1=R-OBV.3] [thing PL al pre, liver.l get.lost]]-PST.3
‘This medicine Rs me into forgetting everything.’
b. witin want-sa _ dtam _  a=mun-ka duki nani _  aya tiw-aa
he  want-PRS.3 [[PRO, dways pro, 1=R-OBV.3] [thing-1PL pre, liver.l get.lost]]-INF

‘He wants to R me into forgetting my things all the time.’
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Surprisingly, at first sight, the shared argument is not always the object of the obviative clause. It can also be

the possessor of this argument:

(9D) a. witin (yang) yul-i (rd pruk-an _ law-ri

b.

[he [my, dog-1 ACC] hit-OBV.3] [pre, get.angry]]-PST.1
“His hitting my dog angered me.’
witin (yang) yul-i (ra) pruk-ka _ law-aia want sa
he [[PRO, [my, dog-l ACC] hit-FUT.OBV.3] [pre, getangry]]-INF want PRS.3
‘He wants to anger me by hitting my dog.’

witin upla  kumi sin yul-a (ra pruk-an _ law-ras kan
PAS [he [personone NPI,, dog-3 ACC] hit-OBV.3] [pre, get.angry]]-NE PST.3

‘He didn’'t anger anybody,, by hitting his, dog.’

In fact, there are no grounds for surprise. This pattern, too, falls within the theoretically predicted range of

possibilities—given that both the accusative K and the licensing V-adjoined D may be empty (Bittner & Hale 1996a)

and the possessor may move locally, yielding the following representation for the obviative V' of (91c) at LF:

(92)

V'8
/\

KP:7[R] Vil

=~
prsany, KP:6[3]! D,=hit
N

© N o A O B W N R

N

5 KP4, [O]!0
/\
DP3 K2

—n dg_ln
ht

Ry eet

1z dg-of(z, x;)

Ry(1z dg-of(z, x,))

Pnet

A Qe AXy AX ((Ri(X, 1z dg-of(z, x,)) A AQ(X,). N ity O itg)

AQet Ax 3Y(Q(Y) A (Ri(x, 1zdg-0f(z,y)) A APR(y). N ity O itg))
ARAX Fy(prs(y) A (Re(x, 1zdg-of(z, y)) A AP(y). N ity O itg))
Ax 3y(prs(y) A (.ht(x, vzdg-of(z, y)) A APL(y). N ity O itg))
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As empty heads, both D and K are interpreted by rule E(b), which renders D vacuous and identifies K with V (steps
1-2). Atthelevel of the lowest segment of KP, an intermediate trace of the raised possessor is again interpreted by
rule E(b), which results in a type mismatch of the right kind to be resolved by causative type lifting (steps 4-5-4').
In effect, the trace is identified with the result predicate (P,,), while the DP complement of K is interpreted as part of
aderived cause predicate whose inner argument is the possessor. From then on the compositional interpretation of

(91c) is straightforward, proceeding as in English (36") up to V' (steps 6-8) and then switching to Miskitu (77).

6.7 Transitivity restriction

Finally, we explain why the obviative cause verb must be transitive. Intransitive verbs form only temporal chains,

as shown by the interaction with negation (93b) and control as well as case assignment and word order (93a):

(93)a _ sOski (*ra) plap-ri _ asaw-an
[pro shoes-1 (*OBL) (3.)run-OBV.1l]cp [pro wear.out-PST.3]p
‘I ran (*in) my shoes and they wore out.” (NOT: ‘I ran my shoes to shreds.”)
b. _ plap-ri siski _  asaw-ras kan
[pro run-OBV.1l]cp[shoes-l PAS wear.out-NE PST.3]p

‘I ran and my shoes didn’t wear out.’

The explanation is simple. All of the above compositional analyses crucially require that the cause verb be of the
relational type eet. Any attempt to substitute an intransitive verb, type et, and apply low causative type lifting is

ruled out by semantic filters—as the following short-lived attempt to interpret (93a) as a causative chain illustrates:

(94) V:3*
D.1... V:2[0]
I I
3 run
1 dno
2 Axrn(x)

2’Aqe AX[.rn(X) A Ag. N ity O itg)
1.

3 ??? *Initial Filter
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7. CONCLUSION

| have argued for atheory of concedled causatives which takes their characteristic morphosyntax at face value. That
is, the fact that the understood causal relation has no overt reflex—only its arguments are overtly expressed—is taken
to mean that this element of meaning is not contributed by any terminal node. Instead, it is due to a mismatch, in
logical type or sort, between the basic meanings of two sister nodes in the syntactic representation at LF.
Mismatched constituents in general license type lifting operations, and it is one of these semantic operations which,
given an appropriate type configuration, will introduce the direct causal relation as the default semantic link. In
addition to the absence of any morphosyntactic reflex, this theory explains how conceded causation can arise in
typologically unrelated languages and syntactically quite different structures and yet maintain its distinctive semantic
profile—that of adirect causal relation, which does not tolerate any intermediate or even competing causes.

In other words, thisis a what-you-see-iswhat-you-get theory of conceded causation. Pedestrian though it may
sound, aformally explicit version of this view turns out to have some far reaching theoretical implications. A few of
them were explored in this work.

For example, because of the syntactic heterogeneity of concealed causatives it is difficult to explicate the what-
you-see-iswhat-you-get theory in the rule-by-rule framework, which requires a homomorphic mapping from
syntactic operations that build LF constituents to semantic operations that interpret them. To bring out the
fundamental semantic unity of conceded causatives, and still leave room for the observed syntactic spectrum, it is
necessary to adopt a more flexible type-driven approach, where the mapping from syntax to semantics is independent
of the derivational history of LF constituents, being guided by their logical types instead. The classical hypothesis
that the syntactic category determines the logical type must also be abandoned. To capture type generalizations that
cut across syntactic distinctions, we must assume that logical types are independent of syntactic categories.

The proposed formalization also crucially relies on the conception of type lifting as the semantic counterpart of
movement. This, in turn, implies that type lifting may, to a limited extent, introduce substantive elements of
meaning as default semantic links—just as movement may, to alimited extent, add certain syntactic elements (such
asindices, traces, or additional landing sites) to yield a coherent output structure.

One of the limitations in semantics is that these default semantic links—which correspond to the traditional

notion of constructional meaning—be logical relations (e.g., ‘=", ‘At’) or operations (e.g., ‘3°, ‘V’, ‘N’). To bring
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the direct causa relation (‘[0') introduced by causative type lifting in line with this generd constraint it was
necessary to develop atheory of pragmatically determined coarse-grained orders. And this turned out to have profound

conseguences not only for the theory of causation, but also for the underlying theory of events, space, and time, in

natural language discourse.
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APPENDIX 1: EVENT LOGIC WITH ANAPHORA (ELA)

ntax

The set of types, Type, is the smallest set X such that (i) e, t € X, and (ii) if T, v € X, then (Tv) € X.
(In what follows parentheses may be omitted with the convention that association is to the right.)

The set of sorts, Sort = {~, T, ~T, T/~}.

I1. Primitive symbols:

Punctuation: (, ), [, ]

An infinite set of basic T-variables, var; = {Vgy, Vi1, ...}, for al T € Type

An infinite set of basic v-variables, var,, = {vg, V1, ...}, foral v € Sort

A set of sorted T-constants, Con, = Con,.. U Con,t U Con..1, for all T € Type. This set is empty, except
for:

e Cong.={m,j, ...}

Congt ={n, — +,dng, dny, ...}

Cong_t ={h,drg, dry, ..., i, u, hey, hey, ..., ity, ity, ...}

e Cong.. ={man, dog, ..., tall, ...} » Cony.. = {obvious, likely, ...}
Cong.1 = {dead, awake, ...} Cony.1 = {seem, continue, ...}
Cong.-t = {bark, work, ...} Cony.. = {begin, cease, ...}

¢ CONgg.~ = {wife, dog-of, ...} * Cong.~ = {fact, rumor, ...}
Congg- ={in, on, ..., like, ...} Cone.t = {believe, want, ...}
CONge.~1 = {shoot, help, ...} Congg.—7 = {say, try, ...}

Relational symbols: € Dom (proper argument of), At (temporally located at), = (is), = (stage of),
O (overlaps), C (part of), < (precedes), O (immediately precedes)

Term-forming operators. T (time of), L (place of), , (period from _to )

Sentence-forming operators: — (not), A (change-of-state), A (dynamic conjunction)

Lattice operators. N (dynamic intersection), * (plural)

Binders: / (time setter), v, 3, A
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I1l. For each T € Type, the sets Var, and ME, are the smallest sets that satisfy (B)—(A):
B: If v e Sort, thenvar, C Var,. If T € Type, then var, C Var, C ME; and Con; C ME,.
Vo: If o € MEg, then Vg g, Vi g, ... € Varg.

(): IfaeME, andB e ME, then a(B) € ME,,.

€: If a e ME,, and B € ME_, then (B € Dom a) € ME,.

At: If a e ME; and ¢ € ME,, then At(a, ¢) € ME;.

=: If a, B € ME, then [a = ] € ME..

Re: Ifa,BeME,then[a=f],[a O], [ac B, [a<p],[alB]eME,.
O. Ifa,BeME,thenta, Ta, [a, B] € ME..

O¢  If ¢, Y e ME, then =0, Ad, (b A P) € ME,.

Ny Ifa,B e ME, 1€ {t, €}, then (a N B) € ME,.

N;: IfaeME,TEe({t e}, then[Na] € ME;.

i
*: If a € ME,, then [*a] € ME,.

/: If a e ME. and ¢ € ME,, then [/a]e, [+/a]p € ME,.
L IfueVar,te{t e, andp € ME, then .up € ME,.
3: If ue Var; and ¢ € ME,, then [u$ € ME,.

A If ue Var, and a € ME,, then Au[a] € ME,,.

IV. Abbreviations:

* X=Vo., Y=V, Z= Vo, .., ti=Vor, ' i=Vyy, o, €=V, € =V, o L=V I iE T,

* Orrtnu(Brans oo Bren) = A(Be).-..(Br)

. YU, = -3umd

* (0= W) ==(0 A )

* (O v ) = (=0 A )

* (O N Be) := Woe [a(Voe) N (B(heg) v (dng O ut B(t) v Titg C ut B(1)))]
Static semantics

I. Let Wand O be non-empty digjoint sets. For each T € Type, we define A,. (set of static T-denotations):

A PW) *8,.=0 ¢ D= (Au:~ )AT:~
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Il. A model for ELA isastructure M = (W, O, C, FOsuch that:
» Wand O are non-empty disjoint sets (worlds and objects, respectively).
¢ Co (part-of) is ajoin semilattice order over O.
» F (static interpretation) assignsto each non-indexical 1-constant a € Con, — (Congt U Cong.1)

adtatic T-denotation F(a) € A,._.

Pragmatic event structures, time, space, and causal hierarchy

I. A pragmatic M-event structure (for M = W, O, Cp, FOJ isa structure € = [Eq,W, | |k, <l [@g, oo
such that:
» E, (topical eventualities) is a non-empty finite set digoint from WU O
W (topical worlds) is anon-empty finite subset of W
| |assigns to each [&, wlle Eyx W, afactual description, @ C |el, C {p € P(Wp)| W € p}.
* Og (temporal overlap) isareflexive and symmetric relation in Eg
<g (temporal precedence) isastrict partial order in Eqsuch that:
eOpe '« ne<ge’'& -e'<ge
e<ge’ & e Ope’"& e"<ge” — e<ge”
o @ (spatial overlap) isareflexive and symmetric relation in E,
oo (Spatial adjacency) isan irreflexive and symmetric relation in Ey such that:

e@®@ce’ — -eocge’

Il. The é-timeisthe structure Tm(€) = M, <, 0,0) [T, <, Uy, [ ]7Msuch that:
e Lisané-instant, | € I, iff | is a maximal non-empty subset of Ey such that Ve, e’ e 1. e Og e’
L l-precedest', 1 < U',iff 1,I' el & Jee 1 Je'el':e<ge’
| istheimmediate I-predecessor of ', 1 O, ', iff i< " & VI"(1" 21 & 1" <" = 1" <)1)
e Bisanl-period, 0 e T,iffGCOBCI& VI, eBVI"el:1<" <l - 1"€eH
0 Tm-precedes6', 0 <1 6',iff6,0' e T& Vie B VI € 81 <
BU0 :=min{6"eT:0C0"& 0'C 0"} isthe Tmsumof 8 and 6', forany 6,6' € T

[elT:=UH{{1}:1 el & ee 1} isthe Tm-coordinate of e, for any e € Ey
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I1l. The€-spaceisthe structure S(€) = [P, cop, PO [, <, U, [ ] [Msuch that:
e Lisané-point, | € P, iff 1 isamaximal non-empty subset of E, such that Ve, € € 1. e @ €
LisP-adjacentto ', 1 copl', iff 1,I' eP & Jee 1 J€ €' € o €
=104, ... 1,0e P"(n=1)isadirected P-path, me PO Iff (I, Z1,— 11 90p1,& ... l,_1®p1,)
* OisaP-region,0eL,iffACOBCP& (O#P — VI,I' €83y, ... 1,0e PO =1L, &' €1y)
6 Sp-precedes 6’ along TT= [y, ...1p, ..., g, ... Ugde PLIO < 10, ifF O ={1g, ...t} & 0" ={1"1... ' i}
BU B :=min{B8"eL:06C0"& 6" C 0"} isthe Jp-sumof B8 and 6', forany 6,6" € L

[el. = U {{1}:1 e P& e 1} isthe Sp-coordinate of e, for any e € E,

IV. The causal €é-hierarchy in w e W is the structure Cs,(€) = K, <y, OwG Ewy <wtr Ui [ JwDsuch that:
 forany p € |el, | isan €-description of [e\p]-alternativesto w, | € K, [€\p], iff | is a maximal consistent set
({Wo—p} Uk U K’) such that k C (lel —{p}) and k' C {|e|: [€]r < [€e]r & [€]c C [e]}
eK-precedese’inw, e<, €, iff [elr =7 [€]7 & |€lwZ D & Vq € |€], TP € lelw: NKW[E\P] € NK[€\]
eis the immediate K-predecessor of € inw, e O, €, iffe<, € & Ve":e"£2e& €' <, € — €' <, e
e e=[&, .., E,"(n=1) isaw-event, e e E,, iff (g2, —m e 0,y & ... ,_1 0y€)
€ Csprecedes €' inw, € <, €, iff I3[, ... €y, ... €1, ... € EE:€=18y, ... [ & &' =&, ... €00
eUy€ =&, ...6,€ .. e0forany e =&, ... e,0¢' =&, ... €, E, such that ¢, O, €';

[e]lw:=U{lelw: L <i<n} isthefactual descriptioninw of € = [&,, ... e, E,

+ Notation conventions:

* E:=Uyewo Ew
D=OUEUTUL,andD,,:=0U E,U TU L forany we W,

e [e]:=U{[e]r: L<i < n} isthe Tm-coordinate of € = [&,, ... e, E,,
[l :=U{[g]l.: 1 <i<n} isthe Sp-coordinate of € = (&, ... e, E,

e BisaTmpartof 6',6 C+6',iff6,00e T& O CO
Bisan Sp-partof 6,6 C 6',iff 0,6 e L& 6 C O’
gisaw-partof €, C, ¢, iffe, € e E, & [e]t C [l & [€]. C [€']. & [€]w C [€Tw

e B Tm-overlapswith 8,0 O;0',iff0,8'e T& 36" € T: 0" C:0& 0" C1 '
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Dynamic contexts and assignments:

In what follows, T := {W, D} is Kaplan'simpossible entity, used to represent ‘undefined’ values of functions.

|. » Casesand information states:
Cnh ={0w, aldw e Wy & ae (D,)"} isthe set of cases with n entities
C=Up ey CMisthe set of cases
S" =P(C") isthe set of information states about n entities

S=U, ey T isthe set of information states

» Dynamic denotations (possible and 1's) for al T € Type

A =S t, =0
A, =(DU{t})° t, = the dlement of { 1}€
A, =40 1., = the element of { 1 } 4t

» Dynamic denotations for all T € Sort
A ={feAJRanfCOU{1}}
A; ={felJRanfCTU{1}}
A ={felJRanfCEU{t}}

A, ={felJRanfCLU{t}}

+ Notation conventions:

e Ifc=0v,alke C,thenw,=w& a;.=a

ca-a:.=k,...,a,dy, .., aydstheproduct, for al a=[&,, ..., a,Ce D,", & =@, ..., &, D,
c-a =0, a;- allisthe product, for adl ce C, a € D"

e "d:={[¢, did e D, U {[¢, T1d ¢ D} isthe (dynamic) concept of d, for al d e D
[78]. := d(c) isthe extension of 6 € Acince C
[(slc :="s:={wy: c' € s} istheextension of se S(inal ce C)

« ForanyBe {O, T,E, L}:
[cig=[adjg =(+1-stentityde Bina counting from the end, if there is such

=¥, otherwise
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I1. A dynamic M-context (for M = (W, O, Cp, FOJ isastructure k = [&y, S, Cy, =k FrOsuch that:
o €= MEwWy, | [N, <gl[] [@g, coclis a pragmatic M-event structure such that:
B € Congt U Congt — YW eWy Vd (W e F(B)(d) « Jee Ey: N|ely, € F(B)(d)})
B € Coneg.r U Congg.-r — YW W, Vd, d' (w e F(B)(d)(d) < e e Egy: Nely, € F(B)(d)(d)})
B € Conyt & Nlely € FB)(d) — VI el N[e]lr3€ € Ey: [€]7={1} & N|e]y, € F(B)(d)
B € Coner:7 & Nely € F(B)(d)(d) — Vi el N[elr3e € Eg [€]r={1} & Nlelw € F(B)(d)(d)
* @ C s C W, (common ground)
C = v, [0, O'k, {1, {tds {tets {U 3, {UVkads -, {1V o} e C (context case) is a case such that:
wi € Wy (context world), o,, 0 € O (speaker, addressee)
e < 1< Lt (past reference point, now, future reference point)
T =0, U'..., ' ynOe PO(path from here to there)
» =, assigns to each w € W, a stage-of relation = , € Eq x O such that:
es,w0& 050 — Je€ eEpec, €& €= ,0
* Fy, the dynamic transform of F in k, assigns to each s € Sand t-constant a € Con_a dynamic t-denotation

Frs(a) € A, asfollows:

* B =Hud Festh) ="{1d
Frs() ="{ud Fys(d) ={[¢, [c];sDce st U{le tlc¢ s}
Fis(t) = {le} Fys(drj) ={l¢, [c]; Dcest U{lL, tlc¢ s}
Frs(i) = "o Fs(it) ={[¢, [c]jelce st U{le, tlc ¢ s}
Fis(u) =70k Fs(hg) ={1¢, [c]joldce s} U{lC, tc¢ s}

* Fys(a) ="F(a) for al a € Cong.-

* Fis(B)@) ={ce s w.e F(B)(["0])} for al B L Cony., d € A
={c[elrlces&eeEg& Nlel C F(B)(["3]9} for all B O Conyr, 3 € A
={c-elces& ee Ey& Nlelye C F(B)([3]9)} for al B 0 Cony.r, 5 € A

* Frs(B)(9)(8) = {c e s|wce F(B)(["0]c)(["0]c)} for all B [ Coneet:—, 8 € Ay, 8" € Ae
={c-[elrlce s& ee By & Nielue C FB)(["B([ 8]} for al B 0 Coneeer, 3 € A, 8 € A,

={c-elces& eec Ey& Nlely. € FP)([3])([1c)} for al B O Conge—1, O € Ay, ' € A



[11.» An M, k[Hassignment is a function g that to each basic t-variable u € var; (t € Type U Sort) assigns a
dynamic denotation g(u) € A;. Moreover, for any 6 € A, g[u/d] = (g—{m, g(u)F) U {w, o0
 For any M-context k and 1 < 1, k[/{1} ] islike k except that the past reference point ist.

For any M-context k and 1, <; 1, k[+/{1} ] is like k except that the future reference point ist.

Update semantics

| « Updateorder:

O, allsp W, aliff w=w & 3n,m(ae (Dy)" & 3a" € (D)™ & = [3y, ..., @, @'y, ..., A"y}
s<s,iffs,s e Aj& Vc' esdces cspC

* Part-whole order:
Cew'=(CoUCrU G U C), foral we W,
sC;s,iffs,s e Aj& VcesIc es:icspyC

* Information order:
6=:0iff6,60eT&O260
6=_01iff6,600eL&B6260
Zowi=(CoU=1U=UC,), fordl we W,
v, all=y W, aliff w=w' & 3n,m(ae (Dy)" & & € (Dy)"M& a3 ¢ w@'1... & Ay Ze w @)

s<s,iffs,;s e A& V' es dces c= C

II. Let M beamodel for ELA, k, a dynamic M-context, g, an (M, k3assignment, s € S. The valuation ] J™-* 9

assigns to each meaningful expression o € ME; a dynamic denotation sfa™-* 9 € A, as follows:
B: s[a]™k9=F, (a) for al a € Con; (1 € Type)
s[uM-* 9= g(u) for al u € var, (1t € Type U Sort)
V! SIViaIM k9= g(Vie) if s CrsfalM % 9(g(vi )
= t,, otherwise
0 sl (B)IM %9 =s[ag™ ko(s[RI™ * 9)
€ S[P; € Domay,[Mk9={ce s sfa" k(s[RI k9 =t} foralv ze

S[B: € Dom a[M*9={c e s ['sfa" k I(s[BIM " 9] # T}
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At: s[At(a. @)IM*9={c-alces& c-ae M k9
& ([alor# T — [alo7 Or ["s[al™ % 9)
& ([alog # T — [[@loglr St [s[al™* 9}
=: slo, =B IM*9={ce s s[a]"ka=g[BMk 9} foral T#e
sfae = Bl 9={ce sl [sfag™* 9. = ["S[BIM * 9}
Re: S0 = BeI™ % 9= {c e s| ["s[al™ ¥ 9¢ = we [SIBIM * 9}
s[ae O BeI™*9={ce s ['s[ag™ k9. Or ['S[BIM ¥ 9}
s[ae € BeI™ 9 ={ce s ['S[a]™ * ¢ Ce e ["SIBIM 9}
s[ae < BeI™*9={ce s @'sfa™k 9, ['SIBIM * 9 De (<TU < U <wes)}
sfae B I™*9={c- ({1} Ur{r}lces&{} =[sfa]" 9. & {1} =[S[BI™* & 10, 1'}
U{c-(eUyc€)|lces& e=[s[a" k9] & e =[S[BI™* 9. & e O, €}
O¢ [‘sta g™ k9], =[["sfa]™ k9] ], if thereis such
=1, otherwise
[s[Tae™ 9. =[["sfa]™ k9], if thereis such
=1, otherwise
[sI[ae Bl IV k9= ["S[aI™ % 9] U ['SIBIM k- 9], if there is such
=1, otherwise
O s[-¢M*k9={ces|-ac:c<c & c' e [GM* T}
S[AQIMk9={c-elces& e€ Ey& N|ely. Ci{C € Clay =a}[pIM k9
& 3, el 3be Dy)" ([elt={1} =[blor& c-bes[¢pIMkI& ' O 1
& ~3€ € Eg([€]r={'} & Nl€lwc Ce{C" € Clar =ad[$pI™* 9))}
S[(d A WM ka={c-a-bjces& c-aegp™k9& c-a-be {c-a}[YIM k9
N, s[(o; N B)IM-k9={c-a-bljces& c-ae s[a]"*9& O, a - ble {0, aG[BIV 9}
["sl(ae N BIM * 9= =g we-sup{["s[aI™ k9]¢, [*SIBIM * 9]¢} if there is such
=1, otherwise
Ny s[NagIM k9= =-sup{s € A {w} C;S & s¢ Sisdlal™ & 9(s)}

sINaglMk9={c-alces& a==-max{W, b-djc-be s[a"*9("d)}}
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¥ o[ aglM*9(8) = {c e s [8]c € {Ce wesup X: @ C X C {de Dyl cesfai™*9(a)}}},

[: d[adeI™k9={c-alces& e l: {i} =[aI" k9. & | < 1,& c-ae s[p]M K1} g

s[+/aJeIMko={c-alces& Ftel: {i} =[sfa]"k9.& 1, <1& c-ae s[eIM K+H1}l.ag

voosfwdIM ke ==-max{s € A {w} C;S & s i sdIM k9vsTy if thereis such, else T,

forue var, (t € Type—{¢€})
sl oM k9] = =4 yemax{d € D,,J| "d € A; & c € S[HIM oW} 'if thereis such, else T,
foruevar, (t e {e U Sort)
= = we-Mmax{d € Dyl s C;s[a]™ % 9("d) & c € S[GIM k- ovw"dl} if there is such, else T,
foru=v;, (0 € MEg)

3 S[IupIMk9 ={ce s 3d:0e A & ce g™ k9wl foru e var, (T € Type—{€})
={c-ddeDy.& "de A & ce g™k owd} forue var; (T € {€} U Sort)
={c-dlsC;sfaJ"*9("d) & c € S[I™ k dWd} foru=v, 4 (0 € MEg)

A sIAufo]IM & 9(8) = s[aM kalwel if u e var; and d € A,

ss[a M k aduBlif u=v; 4 (a € MEg), U' =V, 0 € Ag, and s C;s[a]™ % 9()

=1,, otherwise

.« ¢ istrueink, writ M and g, Ey g ¢, iff {Wi} S SfeI™ k9
* ssupports ¢ ink, wrt M and g, S =, i, g @, iff SC; eIV k9

© O, .n Gpentail P, ¢y, ..., dn = W, iff VSYM, K, g: S[gIM K9 [k Oy « gW

APPENDIX 2: CROSS-LINGUISTIC SEMANTICS (XLYS)

What follows is a dlightly revised version of the Cross-Linguistic Semantics presented in Bittner 1998 (see also
Bittner 19944, b, 199743, b). The revisions, which are motivated in this work, are in the following definitions:

» D1 (set of typelifting operators expanded up to closure and revised to yield a more symmetric system)

« D4 (type hierarchy, <, generalized to sorts and tightened sothat T < v — r (1) < r(V))

D5 (type-driven application, [F, generalized to recognize mismatch in sort aswell asin type)

* Rule E (determines the type as well as the sort of stored variables introduced by empty categories)
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The tranglation language is ELA. The following abbreviations are used:

e Var = U, Var,, ME=U; ME;

* £(€') e ME iff g, €', €(€') € ME and IM, K, g: Ew,k ¢ (€' € Dom €)
Inductive base

D1 Set of typelifting operators, “ME := U{ [N, [N]!r, [=]v, [F]'e (31w 31k [l [Olt [V [V [0 (014

From To Definition
[MN]¢ T T AviAu[u N v]
[N]'; Tt (tt)t AP AW W(N P)]
=t T Tt VAU [u=V]
[=]'; Tt Tt AP AV AU P(U) A V=V]
(3] s (ot AP AQyt Dvr(P(V) A Q(V))
[3]' Tet (tt)et AArethQriAle Dvr(Q(V) A AU, V)
[O0¢ Tt trt AP AgAv; ((P(V) A Ag. Nty Oitg)
] Tet (tt)tet M ehQriAvihUe (AU, V) A AQ(V). Niity O itg)
[V]; Tt e(to)t AR AMAf; Vi (v e Dom f — At(t, R(f(v), Vv)))
(V] (tt)Tet e((tt)1)et ACrtyreM ANy Ue ¥V Qr(Q € Dom h — At(t, C(u, h(Q), Q)))
[0« Tt (to)ttt AR M AV AU R(u, f(V))
(01! (tt)Tet e((t)t)(tt)et ACrtyreMAP (1A Qrehle P (M At(t, C(u, v, Q)))

D2 Let T beatree; L, the set of lexical itemsin T; N, the set of nodesin T; and M C N.
Aninterpretive base for T isa pair of functions B = [, TOsuch that:
e L —{@} OMEx{@})U (ME x {{u}|ue Var})
e T:M — IME U (BME)2U Var O (Var x IME) [ Var)?

We say that L isalexicon for T, and T, atransformation plan for T.

Initial and final trandations

Relative to an interpretive base B = [, Ttree constituents are assigned up to two trandations each, one by the

initial translation function ~>; | 1 and one by the final trandation function ~>,; . Rules (L—T) below define these

two functions by simultaneous recursion, relying in part on the notions defined in (D3-D5).
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D3 An ARG is a complement, specifier, or internal subject.

D4 Type-driven application, [, is the following binary operation in ME:

e Dom [ = {18, €e ME?| ¢(¢') € ME, or €'(g) € ME, }

If (8, €'Oe Dom [, then F(g, €") = g(€') or €'(€), whichever isin ME

D5

Order:  o(t) =0forall 1€ Sort U {e, t} o(tv) = max{o(t) + 1, o(v)}, for al t, v € Type U Sort

Rank: r(t)=0foralte SortU {e t} r(tw) =(r(v) +1), for al 1, v € Type U Sort

T <, iff [o(T) <0o(L) & r(t) <r(v)] or [o(t) =o(L) & r(T) <r(v)] or [T € Sort & v € Type]

LEXICAL (L). If Ac Dom L and L(A) # @, then A~>1; 1 L(A).

EMPTY (E). Let A be an empty category with theindex i, v;; € vary. Then A~ 1 IV ¢, {v; }0 if either (a) or (b):
a Aisan ARG & 3B, ¢, 0:Bissister to A& B~y 1 [E, o0& 1= <-max{T'| e(v;v) € ME_}.
b. Aisnot an ARG & 3B, ¢, 0: B is sister to the highest projection of A& B~y 1 [8, o

& T =<-min{T[Aviv[vir](e) € ME,}.
COPYING (K). If Aisthe mother of B, B~>;; v B, and =3C, y(C issister to B& C~>y 1Y), then A~y 1 B.

APPLICATION (F) If Aisthe mother of B and C,B ~>olT [EB, OBD C ~>olT [Ec, OCD and @B! ECDE Dom [,

then A~y 1 [F(eg, &c), 0 U Ocl]
COPYING' (K"). If A¢ DomT and A~ 1 a, then A~ 1 a.

TYPE LIFTING (T). Let T(A) € "SME U ((ME)2, A~ 1 [Ba, 0aJand let A have asister B such that
Jep, 0g (B~ 1 [Ep, 00& [E4, £g0¢ Dom [F). Then:
a A~ 1 F(w, €4), 040 If T(A) = w € "ME and w(ea) O ME;.

b. A~ 1 F(F(w, £4), '), o0 if T(A) = [d, w'Ce ("ME)? and w'(w(€n)) O ME; .

BINDING (B). Let T(A) € Var, O (Var; x "ME) [ Var; x Var,), A~ 1 [Ea, 040 let thefirst variable in T(A)
and either A or A’s sister have theindex i, and let T = <-min{1'| 3v € Vary: v € 05 & v hastheindex i}. Then:
a A~ 1 A g oa—{u}0if T(A) =y € Var,
b. A~y 1 F(AY; €5, ), 0p —{u} OJif T(A) = [y, Wk Var, x "ME and w(\u; €4) € ME|.

c. A ~2L,T D]F()‘ui En [F(Vi,ury U'))v (GA _{ui}) U {Vi,ury U’} L if T(A) = |__ll|i, u'le Varr x VarU~
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Semantic Filters
A meaningful expression € € ME represents a possible reading of a syntactically well-formed LF tree T of a

language with the lexicon &£ iff, for somell € £ and B = [0, TCle isaproper translation of T based on B (see D6).

D6 € e MEisaproper trandation of T based on B, iff the following filters are satisfied by all nodesAandBinT:
FINAL: (3g1, 011 A~>q ) 1 B4, 0,0 — (3&,, 020 A5 1 8, 020
INITIAL: (B dominates A & 3&, 01: A~y 7 [81, 0:00 — (3€'y, 011 B~y 7 ', 0'10.
STORE: Aistheroot of T — A~>, | 1 (g, @

TYPE: Aistheroot of T or of asmall clausein T — 3¢ € ME; 30 C Varg A~ 1 [, o]
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