
Types in Natural LanguageFairouz KamareddineLogi
, due to the paradoxes, is absent from the type free �-
al
ulus. This makes su
h a 
al
ulus an unsuitable devi
e forNatural Language (NL) Semanti
s. Moreover, the problems that arise from mixing the type free �-
al
ulus with logi
 leadto type theory and hen
e formalisations of NL were 
arried out in a stri
tly typed framework. It was shown however, thatstri
t typing 
annot 
apture the self-referential nature of language [6, 1, 3℄ and hen
e other approa
hes were needed. Forexample, [6℄ 
reates a notion of 
oating types whi
h 
an be instantiated to parti
ular instan
es of types whereas [1, 3℄ usea type free framework. In this paper, we will embed the typing system of [6℄ into a version of [3℄ giving an interpretation ofParsons' system in a type free theory where logi
 is present. We take the standpoint that type freeness is needed yet typesare indispensable. On this ground, by 
onstru
ting types in the type free theory, we obtain a framework whi
h 
an be seenas a formalisation of Parsons' 
laim that Natural Language needs type freeness in order to a

ommodate self referentialityyet many senten
es should be understood as impli
itly typed. We improve a lot in the expressivity of Parsons' system byallowing him to talk about senten
es that he 
ould not talk about previously. Even more, with our 
exible typing s
heme,we 
an allow any senten
e and type 
he
k it as long as its type is not 
ir
ular (i.e. paradoxi
al). If the type is 
ir
ular, we
hange the �nal type of the senten
e so that a paradox is impossible to derive. This approa
h is 
ertainly 
exible.We argue that NL 
annot be rigidly typed and that if we start from the type free �-
alulus, we 
an 
exibly type NLterms. Types are polymorphi
 in the sense that we allow variable types whi
h 
an be instantiated to anything. For example,the identity fun
tion has type �0 ! �0, and the identity fun
tion applied to of type e will result in elements of type e.The polymorphi
 power of the system 
omes from the ability to type
he
k all polymorphi
 fun
tions even those whi
hare problemati
 in other systems. For example the �xed point operator, Y = �f:(�x:f(xx))(�x:f(xx)) is type
he
ked to(�2 ! �2)! �2 and even YY is type
he
ked to �2. ! = �x:xx is type
he
ked to (�1 ! �1)! �1 and ! applied to itself istype
he
ked to �1 . These types 
an be instantiated so that YI where I is �x : e:x, is type
he
ked to e naturally. We believethis system is one of the �rst whi
h 
an type
he
k all the above while remaining very expressive and simple. Another ni
e
hara
teristi
 of the system is its ability to 
ombine logi
 and the type free �-
al
ulus while remaining 
onsistent. So eventhough the Russell senten
e �x::(xx) is a well formed senten
e of the system, its type 
annot be found. In fa
t, the systemreturns an error message explaining that this senten
e has a 
ir
ular type. The same thing applies to Curry's senten
e(�x:xx ! ?). Finally, the typing s
heme that we present has a wide range of appli
ations (see [3, 2, 5, 4℄). The reasonbeing that even though types are very informative either in programming language (PL) or in NL, type freeness and thenon-restri
ted typing s
hemes are a ne
essity in interpreting many NL and PL 
onstru
ts. We believe it ne
essary not tobe too s
ared of the paradoxes to the point of using too restri
ted languages.Referen
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