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1. NOUNS, ADJECTIVES, PREPOSITIONS

1.1. Whythisiseasy

S S S
NP NP NP AdjP NPy PP
Tolny syntactlician Tolny malle Tolny P NB
...then we’re practically done. frclm Amelrica

* [syntactician] = Ax: x [0 De . X is a syntactician
* [male] = Ax:x [ De.Xxis male
* [from] = Ax: X O De.[Ay:yODe.yis fromx]

Nouns and adjectives are just like intransitivedogeprepositions are just like transitive verbs. In
fact, some nouns and adjectives are “transitive”,Have typée, (e, t)), if we ignoreof:*

S S
/\ /\
NPy VP NP, VP
/\
Palris Vv NP5 Tolny V NP,
(-is—a-l part ¢ef) Fll-ance sy alware fof) sylfntax
[“tis-a) capital] ¢is) fond

1.2. Why thisgets hard

t t
e/\?? e/\??
| /\ |
Paris (e t) (g, 1) Tony (e t) (e, 1)
tis-ay| N tis-ay| |
city in France male syntactician

! Are there “intransitive” prepositions? This isailly a matter of some contention, so we'll glossrait, noting only
that if there were, they would have tyf@et) like “intransitive” verbs, nouns, and adjectives.
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The problem is, we have one rule of compositiowl, iadoesn’t apply here, because the
daughters of the nodes marked “??” don’t have types ands. We know wewantthem to
denoteg(e, t) objects. So what do we do?

1.2.1. A few sentences we won’t consider [yet]
(1) a syntactician came into the room

We wanta syntactician to denote something of tygehere, presumably. We'll say for now
that thisa can’t actually be ignored, and hopefully we camedyack and unify everything.

(2) a physicist is [necessarily] a mathematician

If we ignore both instances af then this looks like it ought to be a combinatafrwo (e, t)-

type objects, physicist] and [mathematician], though in this case we apparently want
something of typé. For this example, let’s note that the above cilells; and also that there’s
something more going on here than just a fact athmusets: this sentence seems to appeal to a
kind of Platonic idea of “a physicist”, or to thergeric physicist, or...something.

3) Tony is a male bearded tenured syntactician

In fact, wewill want to consider this sentence quite soon...

A digression on the scientific method

Something that can be all too common, in all fiedéiscience but certainly in
linguistics: take a set of data, D. Devise a thdmased on D. Show that your
theory accounts for everything in D. Declare ydedry a success.

That’s just plain bad science. @ursea theory developed on the basis of D will
explain D; anyone can do that. What you want ideeelop a theory based on D,
and then look at a new (or larger) set of datatdsee whether your theory can
handle facts it wasn’t designed to.

So we’ll put this sentence on hold, and after weettgp a theory, we’ll come
back and see whether that theory accounts for it.
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1.3. Two competing intuitions
The immediate intuition abowhale syntactician seemed to be the following:

* We need a new rule of composition! It will...
o take two daughters of some type and return somgtifithe same type [Lydia]
o give the set intersection of the two daughter sq@@mka]

» Consequence: we need to double our stock of ceitigo rules. SuddenlygontraFrege,
not everything is Function Application.

We'll call that Approach | for now. Before we spelbut, we should note that there’s also an
Approach Il

» Adjectives like [male] have type(e, t), (g, t)).

» Consequence: there’s still just function applaatbut we might neeghale to be
ambiguous to account f@ony is male, or we might need a more complex meaning for

IS.2

In general in théype-drivensemantics we’re doing, the composition is deteeahiby (a) the
semantic types, (b) the syntax, and (c) the contipasiules. So when we hit a clash like we do
here, trying to combingg, t) with (e, t), we can:

» Change (a). For instance, we can discard ouefodlat adjectives have type t), and
instead say that, for FA to work, they have a tyya takes noun denotations—i.e.,
(e, tys—as arguments and returns the) denotations we want for the parent nodes. That
is, they have typée, t), (g, t)).

* Change (b). In this case, that won’t work veryiwgecause syntacticians will insist on
trees like the above and because there’s not anwbualternative that would work
better. (Perhaps: the syntax is redibhy is male and a syntactician, with theand a
deleted? This won't turn out to work, but it's tkied of thing we might consider.)

* Change (c). That was Approach I, which was the&diate intuition of at least some of
the class. But don't forget there are other apgreac

2 Insert Clintonian “depends on what the meanintisbfs” reference here.
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2. SPELLING OUT THE APPROACHES

2.1. Approach |I: New Composition Rule

Add a rule that we’ll calPREDICATE M ODIFICATION. It'll need to say that the node has the
same type as its daughters, and that its meanihg iset intersection of the daughtérs.

4) Predicate M odification (First Draft)
If a noden has daughter, y, and [B] and [y] both have the semantic typethen [o]

has types, and $; = 1 N §y-

NOTE ON NOTATION in class, | use@ to mean “the set characterized by funcpdnl’m going

to useS, here, because it can be hard to tell what’s uirat] especially with brackets involved
(e.g.,[BI), and crucially what we have here ig S‘the set characterized by the function that is
the denotation of worfl”. (And not [S], “the denotation of the set characterized byftirection
that is the word@”, which is meaningless twice over.) oo

This definition runs into some immediate probler&®r instance,

it assigns to the tree at the right a meaning soimgtike Julie Charles
“the intersection of Julie and Charles”, which eegdly weird.

One reaction seemed to be, “that’s what we’d wanlilie and Charles anyway.” But, well,

no, for a number of reasons. First, we might attwaant something like “union” and not
“intersection”, though the union of Julie and Chkaris, perhaps, their son Russell. Second, even
if we get it to mean “the set containing both Jalnel Charles”, we really don’t waniilie and
Charles went to the movies to mean that some set went to the movies. In asgand is
clearly contributing something here.

What we need to do, as we rewrig,(is ensure that we don’t let things with tyggneak in. So
we could limit it to typ€e, t), though that seems too specific. Or we could litrtid type(o, 1),
i.e. to functions, though not all of those are gdio work too well with (the function-based
equivalent of) set intersection. Instead, we’lleakmiddle ground and limit it to objects with
type(o, t) (in practice, though, we’ll practically always use e).

% This uses Dimka’s idea that the meaning of thierpretation rule is “set intersection”; that meshécely with
Yanyan's intuition that Approach | involved “setsind Approach Il involved “functions”. But rememtibat sets
and (certain) functions are really the same thillg.could, for instance, write Function Applicationset notation:

If we have a node, and its daughters apeandy, where B] is a set of things of type and [] is
something with type, then o] = TRUEIff [y] O S .

though that only works if the result is a truthual
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Because it's going to take tweo, t) things and produce something of tyjpet), the result will
have the formx : x 0 Dy . [...], involving the meanings ¢fandy. And what we want,
informally, is forp andy to both be true of (e.g., both “male” and “syntactician” are true of
Tony). What we end up with is:

5) Predicate M odification (I nter pretation Rule #2)
If a noden has daughter$, vy, and [B] and [y] both have the semantic tyge, t), then
[o] also has typéo, t) , and o] = [Ax: x O Dy . [B](X) and [y](X)].

i.e., [a](x) = TRUEiff [ B](X) = TRUE and [y](X) = TRUE.

So that's our new composition rule, angdle] = [Ax. . X is male], typ€e, t).

2.2. Approach I1: New Type for Adjectives

At this point, it's relatively easy to see wHait) meaning we want the adjective to output: it
should incorporate the conjunction. So:

(6) [male] = [AP 1 - [AXe . P(X) andx is male]]
Of course, the downside of this approach is tainly s male] is now a combination of the

type-e denotation offony and the typée, t), (e, t)) denotation ofmale. Unless we have two
lexical entriesmale; andmale,, though we’ve seen that problem before.
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3. DECIDING BETWEEN | AND 11
3.1. Ewvidence from stacked adjectives?

t 3
Earlier, we set aside: /%21\

Tony male bearded tenured syntactician
I: e (e t) (e t) (e t) (e )
I e (et et (et et (et, et (e 1)

Now, we’ll get the following, speaking informally:

Approach | Approach |l
1 tenured + syntactician = tenured + syntactician =
true iff [tenr'd](X) and [synt.](X) = true iff [x is tenr'd and fynt.]J(X)] =
true iff [x is tenr'd] and X is a synt.] true iff [x is tenr'd]and X is a synt.]]
2 bearded +[1] = bearded + [1] =
true iff [brdd](Xx) and [1] = true iff [xis brdd and [1]] =
true iff [x is brdd andX is tnrd andk is a synt]] true iff [x is brdd andX is tnrd andk is a synt]]
etc. etc.

In other words, we’ll get the same ultimate refuain both approaches: true if and only if Tony
is male and bearded and tenured and a syntactidmeat's not surprising, since we built the “A
and B” meanings into both Predicate Modificationl éime higher denotation of adjectives.
(Feel free to verify for yourself that both apprbas have the same result.)

Result: tie. But it's good to know that the theories don’t ¢rasmd burn here.

3.2. Evidence from privative adjectives?
Which theory can explaiBill Clinton is-a former president?
* Predicate Modification: no chance at aflofmer] will have to be are, t) function, that
is, true of an individual just in case he’s formlerset terms, Bill Clinton would have to

be in the set of things that are former. That'ssamse.

* (g 1), (g t)) meanings: perhaps a chancéarfner] takes [president] and returns the
set of former presidents. That ifofmer] = APg 1, . Axe . [....]

But the problem is, what can go in as the truthdatons? In fact, nothing can: you can’t derive
the set of former presidents from the set of perstisl cf Heim and Kratzer:
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* [resident of 13 Green Street] = {fred, mary}
[lover of John’s] = {fred, mary}

TRUE if X is Fred or Mary

i.e., these denote the same function, célhitheref(x) = {FALSE otherwise

But: [former resident of 13 Green Street] = [ former](f), and [former lover of
John’s] = [ former](f), so these, too, will have to be identical. Big jgossible for “Bill
is a former resident of 13 Green Street” to be whée “Bill is a former lover of John’s”
to be false (or vice versa).

In other words, you can get the set of male syiiacis from the set of syntacticians: go through
the set, remove anything female. But given a ser@didents, or residents of 13 Green Street, or
the like, you can’t do anything to derive the forrmees.

We end up needing, not & t) meaning as the argument dbfmer], but some kind of

meaning that incorporates times. Similarlglibged] doesn’t map, say, the set of criminals to
the set of alleged criminals; it has to take intocaunt other possibilities besides the actual ones.

Adjectives likeformer, alleged, fake, wannabe, and so forth are callgativative adjectives.
These are adjectives for whickis an Adj. Noun” does not entai {s a Noun™

Result: another tie. Neither predicate modification ngfe, t), (g, t)) meanings can account for
privative adjectives. So these don'’t help.

3.3. Moreevidence...?

Some data to consider:

Olga is a beautiful dancer.

Caitlin is short. (True, perhaps.)

Caitlin is a {short/tall} kindergartener. (Falsgther way.)

Olivia is a tall kindergartener. (Where Oliviaasindergartener, and Caitlin’s height.)

What are the adjectives doing in these sentences?

* Rough definition of entailment: X entails Y if, @hever X is true, Y mudte true, but if X is false, Y may be true
or false. For instancsam is a bachelor entailsSam is male; butSam is a professor does not. In the cases
considered her&@ony is a male syntactician entailsSTony is a syntactician, butTony is a former student at
MIT does not entaifony is a student at MIT.

“X entails Y” is often written X+Y, with a slash through the symbol for “does naiaéh
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