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SPECIMENS “MOST OF’ GENERICNPS the universal quantifier holds, when all thest ofprop-
IN A CONTEXTUALLY FLEXIBLE TYPE THEORY erties are true of it,... But, as expected, we do not know
any complete set of rules. We also know it can be refuted
Christian Retoé (LaBRI & INRIA, Université de Bordeaux) when there are only a small minority &f enjoysP, or
when there is another propedisjoint fromP and true
Overview This paper proposes to compute the meagf (x. A.
ings associated to sentences with generic NPs corresponde specimen can be foreseen in ancient and medieval
ing to themost of generalized quantifier. We call thesggic: the predication on object as member of some class,
genericsspecimenand they resemble stereotypes or préormal generic elements with a given ontological class,
totypes in lexical semantics. Thmeeaningsare viewed as essential and accidental properties ... In particulai-pre
logical formulae that can be thereafter interpreted in yoidates that apply to several unrelated classes were distin-
favorite models. guished from “homogenous” predicates that apply to (the
We rather depart from the dominant Fregean single Weneric element of) a class, — as in Abu’l Barakat or Dun
typed universe and go for type theory with hints frorgcott. [6]

Hilbert € calculus [8, 3] and from medieval philosophy ) . .
see e.g. [6]. Our type theoretic analysis bears some feflexible typed calculus with a specimen operator

semblance with on going work in lexical semantics. [2, £ IN Montague semantics we assume that a lexicon as-
Our model also applies to classical examples involvifgCiates typed -terms with each word, and we start from

a class (or a generic element of this class) which is pdSyntactic analysis (saying what applies to what). The

vided by the context. An outcome of this study is that, if9ical formula depicting the meaning is obtained by ap-

the minimalism-contextualism debate, see e.g. [5], if oRYINY lexical A-terms one to another, according to the

adopts a type theoretical view, terms encode the puréKPtaX' In addition to this montagovian term depicting ar-

semantic meaning component while their typing is pragumental structure each word is also provided with a finite
matically determined. number ofA -terms which are optionally used to convert

the type when needed. For instance the lexicon provide

Terms for universal and specimen generics Here are for some human entries a term which convert them into
two examples from the web. The first one involves a Un}ehic|es when needed, e.g if a VP likie parked up for
versal generic element and the second ospeximen the night”is applied to‘Nic” .
(1) The AKC notes that any dog may bite [...] Instead of simply typed -calculus we use second order
(2) The Brits love France. A-calculus, namely Girard system F (1971), see e.g. [7].

As Hilbert calculus ShOWS, quantiﬁers, classes amse types are constant types (the usual on§ytqft, g,
generic elements are closely related. He introduced, |ots of entity types), or variable types, 8, ... WhenT;
an element such thak. A(x) is equivalenttA(Tx. A(X)):  andT, are types, so i, — T, and wherT is a type and
A holds for every ObjeCt if and Only if it holds for this el'a is a type Variab'ena_ Tisa type as well a usua”y
ementrx. A(x), i.e. it is the universal generic associategippears il but not necessarily.
with A. 1 This view is rather confidential. Some excep- As Opposed to other type theories e.g. (|)TT, the sys-
tions are the work on definite NPs withchoice function tem is Conceptua”y and forma"y extreme|y Simp|e, quite
(in particular by von Heusinger see e.g. [9]) and [1] 9gowerful,... and paradox free. Term building operations
generalized quantifiers. include the ones of simply typettcalculus:

~ Here we suggest to associate to any propaiitg spec- Constants (resp. variables) of a given typeare
imen written<x. A. Intuitively, it enjoys all the propertiesterms:c: T (resp.x: T).

that are true ofnost of A Although this paper remain
g

L ; ) X ) If uis a term of typel; — T, andv is a term of type
on the “syntactic side of semantics”, inhabited with lo

) . _ . 1, thenu(v) is a term of typeT,.
ical formulae, let us give a few hints on how to mterpr If Uis a term of tvpel» andx a variable of tvoar
specimens and their possible reference in models. YPEl2 YPelL,

Properties of(x. A are the ones that are true wiost thenAx. uis a term of typefy — To. o
of the A 2 there can be no contradiction, since wien These usual operations are completed by qun.e similar op-
holds of the specimem;P does not. — in Hilbertian termserat'onS handlmg quantification over aII_types.
it is more like at than like ane. For scalar values wel\| If uis a term of typela. U andT is a type, then
prefer to have relations rather than functions: indeed te' } 1S @ (Specialized) term of typé|a = T]
specimen has not, for instance, a single height but the réid ] If U is a term of typeT and if there is no occurrence
tion height(specx) is true whenevex is in some interval of the type variablex in the type of any free variablei(
(think of baby height charts). works uniformly for every typex), thenAa.uis a term of
As far as proofs are concerned, we know some sitd4Pera. T (that's the universal view af).
tions which enables to assert tiaholds of (x. A: when ~ Remember usual beta-reductioridsc’ . ujt™ ~ u[x:=
1 ; — . . .. t] Here, beta-reduction for types amdworks just the
There is the dual existential generiex. A which satisfies . .
A(EXA(X)) = A(TX—A(X)). same:(Aa. u{T} ~ ula :==T].
20bserve that we do not fix a precise ratio much larger thanfa hal In F, instead of having a constary of type(a —t) —t
Indeed, it is a vague quantifier. Howeumiost of as opposed to what for every typea over which we would like to quantify we

is commonly said, is not a matter of cardinality but of measufor shall have one constaht of type Na (a - t) st that
instance in maths books it is said that most of nhumber are moteg ’

meaning lim— 4o 77(N) — 0.
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will be applied toT to obtain the quantifier over the typaneaning that Carlotta is tall as a human being, which is
T: Y{humar} (A x""Mamortalfimant x), unlikely to be interpreted as true.

We introduce a constantof typela. a mapping each  The semantic machinery produces every possible read-
property to its specimen. When applied to a typethis ing and the contextintervenes as a preference for some op-
constani( yields the elemen{T} of type T which is tional transformation(s). It should be discussed whether
assumed to be the specimenlof£{T} is the F term for there is one or several natural types for an object. Our
£x.T when types and properties are identified): it is to bmodel can handle any solution: a single natural type, sev-
interpreted consequently when interpreting the resultiecal privileged types,... — quite often, such ontologiacal o
formula. We could also use the type raised version, mapetaphysical questions spontaneously pop up when deal-
ping each propertA to the average element of typeas ing with the organization of the concepts in the lexicon.
some did for the choice function.

Computing the readings: semantic terms and con- Conclu§ion We ap_plied the F typedl-calculus to derive
textual typing It is easily seen that our modeSemantic readlngs in the presencembst of’ generics,

will provide the right formula for the example (2):th§1t we callspecimensOur treatment also helps to d_eter-
love(£{brits},France) It resembles the choice func- MiNe the border between semantics an_d pragmatics: the
tion, apart that it selects an element about which we cigim calculus models the semantics, while the typing flex-
assert properties but which does not existticto sensy ibility of F represents the possible context adaptation.

as medieval universals, Hilbertix. A, etc.

We actually started our reflexion on such generics fromianks This work owes a lot to Sarah-Jane Conrad
classical examples in the minimalism-contextualism d@reaning. ch, Sprachphilosophie, UniversitBern). In-
bate. Such statements can be both true and false depéegd, her talk and our discussions initiated in Cerisy on
ing on the class in which the object is considered, whithe debate between contextualism and semantic minimal-
is provided by the context. ism, lead us to a new connection between logical seman-
(3) Carlotta is tall. tics and type theory, here applied to generic elements.

If Carlotta is a two year old girl it can be both true ("My
daughter is tall and thin for a 2 year old.”) and false ("M
two-year-old can’t get his own cup [...] because he caheferenceS
reach, [...]") depending on her class — her type in our ty
theoretic framework.

We noticed that the specimen notion together with
the flexibility of F typing succeed to capture this phe- g X .
nomenon. Many of optionai-terms encode the ontolog-  H€iSter, editorl4th Congress of Logic, Methodology
ical relations and in the case of a two-year old girl like and Philosophy of ScienGe2011.

Carlotta, she can be viewed as a child, and also as a[gq— N. Asher. Lexical Meaning in context — a web of

fle] V. M. Abrusci and C. Retoré. Quantification in or-
dinary language: from a critic of set-theoretic ap-
proaches to a proof-theoretic proposal. In P. Schroder-

male human being, as a human being etc. words Cambridge University Press, 2011.
Here are the constants and the useful lexicon entries:
height: Ma. (a — float—t) [3] J. Avigad and R. Zach. The epsilon calculus. In E. N.
<: float— float—t Zalta, editor,The Stanford Encyclopedia of Philoso-
Carlotta Carlotta: 2yoGirl (constant) phy. Center for the Study of Language and Informa-
h : 2yoGirl —human(optionalA -term) tion, 2008.

tall Aar.Ax?v{float} A hi°v{float} A hiloat
height{a } (£{a},hs) Aheight{a}(x,h) = hs < h
type of tall: Ma.a —t
The constanheightis a relation between members of
a type and numberdl¢af) which are compared witk:.

The entry fortall applies to any typd (second order is [5] S.-J. Conrad. How much context can a language

quite important here as well) and to a teuof typeT. It bear? In F. Recanati, editogerisy Context Con-
says that the objectis taller than any possible height of  ference 2011.

the specimen of this clags _ _ S _
If we do not use any optional-term, we applytall [6] A. d(_e L_|bera. La philosophie radiévale Presses uni-
to the type 30Girl, and to the constar@arlotta®°C! versitaires de France, 1993.
we get_the reading Where Caf"’“a IS t_aIIerthgn the ma 1 J.-Y. Girard, Y. Lafont, and P. Taylor.Proofs and
mal height of the 20Girl specimen (think again of bab . . . .
: T : Types Number 7 in Cambridge Tracts in Theoreti-
height charts). This is likely to be interpreted as true. . : . .
. cal Computer Science. Cambridge University Press,
But if we applytall to thehumartype, we cannot apply 1988
the result to the consta@arlotta®°C" . But we can apply '

theh : 2yoGirl —human(optionalA-term) to the constant[g] D. Hilbert. Die logischen grundlagen der mathematik.

Carlotta™°®" and proceed: using the typeimansince ~~ Mathematische Annale88:151-165, 1922.
h(Carlotta) is of typehuman We thus obtain the formula

[4] C. Bassac, B. Mery, and C. Retoré. Towards a Type-
Theoretical Account of Lexical Semanticdournal

of Logic Language and Informatioi9(2):229-245,
April 2010.



[9] K. von Heusinger. Alternative semantics for definite
nps. In K. Schwabe and S. Winkler, edito@n Infor-
mation Structure, Meaning and Form — Generaliza-
tions across languagesolume 100 olLinguistic To-
day, pages 485-508. John Benjamins publishing com-
pany, 2007.



