The morphosemantics ofed

Background: It is often assumed thatd morphology applies to verbal predicates to yield adjestive
denoting what Kratzer (2000) called result and target staie states that hold of an individual as a result
of the culmination of a preceding event. For instance, intfi relevant portion of the road undergoes a
change of state over time as a result of the work of the highewewy.

D After the work of the highway crew, highway 101 hadi@ened portion at exit 24.

However, it has been known at least since Nedjalkov (1988)-td adjectives may be used even in
contexts where no preceding causing event is implied. Fam@ke, (2) does not entail that the relevant
portion of the freeway has ever changed in width.

(2) The 101 freeway was constructed wittwvalened portion between San Jose and San Francisco.

Based on such facts, Koontz-Garboden (2010) argues thaethantics ofedforms calls for a gener-
alization of the notion of change in an individual beyond $tendard temporal one, to include change
over a spatial interval (Gawron 2009). In (2), the freeway loa understood as having changed in width
at the region named by thmetweerphrase.
Problem: Koontz-Garboden’s generalized change analysis still do¢sapture the full range of data
involving -edforms and the verbs they are derived from. First, as (3) sholange of state verbs need
not entail change in any individual over either space or ti(Al examples are attested.)
(3) a. The strobiformis cones in Mexico gradudépgthenas you go south along the Sierra Madre
Occidental through Sonora, Chihuahua and Durango, theefdragpnes being in Durango.
b. [In children with fetal alcohol syndrome] the divot or gk between the nose and upper lip
flattens with increased prenatal alcohol exposure.

(3-a) describes a situation in which the average length oesagradually increases as a function of
geographic location ordered from North to South. (3-b) dbss a situation in which the shortness of
the thumb of an individuat depends on the severity of the condition found:inCorrespondingly, (4)
shows that adjectives derived-#edalso need not imply change in any individual over either terap
or spatial intervals. (4), for instance, conveys the eristeof adifferencein the degree of shortness of
the described thumb and the “normal” or standard thumb.

4 Fetal alcohol syndrome causes facial abnormalitiedudting flattened cheekbones ... and a
flattened groove between the upper lip and nose.

The challenge is to derive the full range of interpretatiawailable to-edforms from a single underlying
meaning, derived compositionally from the meaning of thmitrto the-edmorphemes — change of state
(COS) verbs — and the meaning of thedmorpheme. We provide an analysis of both.

Analysis

COS verbs: We propose that the relevant notion of change involved imthaning of COS verbs should
be modeled as a relation between what we caéaeralized individual concegG1C) and an ordered
domain. GICs are functions of tyge, e), wherer is any simple type. A verb likehorten(intransitive)
denotes a relation between a GIC and an ordered domain aedifirf5), wheref is a variable over
GIC, O a posetshort a measure function mapping entities to their degree of shsst and is the
ordering relation on O. Intuitively, a function and a poset ia the denotation aghortenif it is possible

to find a point in the order such that the value of the GIC at plodtit is shorter than its value at a point
lower in the order.

(5)  [shorte] = Af(7,)AO(r¢).30 € O[F0" < 0 : short(f(0)) > short(f(0'))]

Standard change of state cases are ones where the subjeetvefrb is individual denoting and the or-
dered domair©, a temporal interval. Since the first argumensbbértenis a GIC, anye-type expression
it combines with is shifted into a GIC meaning. An examplelto$tis (6). Here, Pinocchio’s nose is
shifted to the GIC in (6-a), a function from indices to stagéPinocchio’s nose. Resolving the value of
O to a temporal interval, the resulting proposition is (6-b), which says that Pitdg's nose at some
moment off is shorter than it was at a preceding moment ¢ shortening event has occurred).

(6) Pinocchio’s nose shortened.
a. Ai.Pinocchio’s-nosg)
b. Jo € O[30’ < o : short(Pinocchio’s-nos@)) > short(Pinocchio’s-nos@’))]



In cases of spatial change such as (2), the subject NP masptreently denotes a GIC, in (2) the function
from spatial intervals to parts of the road. Cases like (fdhput immediately on this analysis, and differ
from the standard case only in that the GIC denotkimd-individual , yielding distinct instances of the
kind at each spatial location, rather than different spptigts of a single individual. This is shown in (7).
(7-a) gives the type-shifted meaning of the Wike strobiformis cones in Mexica function assigning to
every location the cones in that location, essentially i=ning as a kind-individual. Th@ parameter,
specified by the modifier, is determined to be some subseteo$ahof locations defined by the Sierra
Madre Occidental, ordered from north to south. Ogt,,, stand for this set. The proposition expressed
by (3-a) is in (7-b) (assuming measure functions for kindividuals, which are defined in the paper).

(7) a. [The strobiformis cones in Mexi§o= Al..x : congx)(l)

b. 30 € Ogmo[F0’ < 0: long(wz : condx)(o)) > long(wz : congx)(0'))]
In (3-b), the subject NP is shifted to the GIC in (8). Thgparameter is taken to be some subset of the
set of babies partially ordered by the severity of the fetadtzol syndrome condition exhibited by them.
Let Oy, stand for this set. The proposition expressed by (3-b) i8-in)(

(8) a. Az.x’s divot

b. o € Ofqs[30" < 0 : flat(o’s divot) > flat(o”’s divot)]
Derived —edforms: Our analysis of-edforms starts with the observation tha¢d derives adjectives
not only out of verbs, but also out of nouns, as shown in (9théndenominal derivations like (9ed
contributes an underspecified relation associated withgssson.

(99 a. Abearéddman (a man whbasa beard)

b. A flowereddress (a dress thatsflowers printed on it)
This morphological syncretism is not an idiosyncratic falsbut English, but reflects a cross-linguistic
pattern; the full paper shows that morphological equivisleri—edin Hebrew and Salish (Burton and
Davis 1996) also derive adjectives from both nouns and yesfith the same semantic effects. We
propose thatedhas a highly underspecified semantic contribution, rejatie denotation of its input to
an individual through a binary relatioR. Let V' be a variable over expressions of any type that matches
the family of types we assigned to COS verbs. The meaningsrbfvand nominatedare then in (10).

(10) a.  Nominaked AP yAz.R(x, P)
b. Verbal-ed )“/((T,e)((r,t)t)) )\CCR(SC, V)

The conditions under which an individual bedtgo the denotation of a nhominal are given in (11) as
meaning postulates in the metalanguage.

(11)  Nominal-ed If P € D anda € D, R(a, P) = 1iff Jy[P(y) & R(a,y)]

We assume that the resolution &fis similar to the resolution of possessive relations, aadl tie latter

is partly conventionalized and partly contextual. In thenivtal cases, the relation can vary significantly.
E.g., aflowered gardens a garden containing flowering plants, whildlavered dresss a dress with
images of flowers reproduced on it.

In the more abstract verbal case, individuals are relatgits consisting of a GIC and an ordered
domain, such that the values determined by the GIC show atdidechange in values (determined by
the input verb) over the domain. As defined in (12), an indigiccan be naturally said to beR&rto such
a pair when that individual verifies the change, i.e. whenid@&/idual (or a temporal stage/spatial part
thereof) is the value of the GIC at a poinin the order that shows a change from its preceding points.

(12) a. UV € D e)(rpyp) for somer, anda € D, R(a,V) = 1iff there is a pair( ., O-)
such that verifiesV (f)(O)
b. a verifiesV(f)(O)iff 3o € O : f(0o) = aand3o’ < o: d(a) > 6(f(0'))], whered is the
measure function specified b¥.

Since verifying a change requires identifying an elemeat g8hows a difference in value relative to
a lower-ranked element, one indispensible part of a chamgais higher-ranked element showing the
difference. In this way, the argument of a deverbatl adjective can be said to stand in a part-whole
relation to the change described by the source verb. ThefuBeminstantiate the part/whole relation
is found in other uncontroversial cases of possession,r@minal possession, as expected if the lexical
semantic core ofedis the possessive relation, as we claim.



