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ABSTRACT 
 

This paper solves, in a logically rigorous manner, a problem originally 
advanced as a counterexample to Chomsky’s theory of binding and 
recently discussed in a 2004 paper by Stephen Neale. The example is 
this. John loves his wife, and so does Peter. Hence John and Peter 
share a property. But which one? (1) Loving John’s wife: then John 
and Peter love the same woman. (2) Loving one’s own wife: then, 
unless they are married to the same woman, John loves one woman 
and Peter loves another woman. Since “John loves his wife” is 
ambiguous between attributing (1) or (2) to John, “So does Peter” is 
also ambiguous between attributing (1) or (2) to Peter. With 
unrestricted -reduction, the lambda-term counterparts of the 
attributions of (1) and (2) to John both -reduce to (2). Which, 
intuitively, they should not. With suitably restricted -conversion, the 
two redexes do not reduce to the same contractum and can be 
reconstructed from their respective contracta. This paper details how 
to apply this restricted rule of -conversion to contexts containing 
anaphora such as ‘his’ and ‘so does’. The logical contribution of the 
paper is a generally valid form of -conversion ‘by value’ rather than 
‘by name’. The philosophical application of -conversion ‘by value’ 
to a context containing anaphora is another contribution of this paper. 
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0. INTRODUCTION 
 
The dialectics of this paper is to move from linguistics through logic to semantics. 
An issue originally bearing on binding in linguistics is used to make a point about 
-conversion in the typed -calculus. This point, in turn, is used to help us to a 
definition of hyperintensional individuation.  
 
Our working hypothesis is that hyperintensional individuation is procedural 
individuation and that the relevant procedures are isomorphic modulo - or - or 
restricted -convertibility ‘by name’. Any two terms or expressions whose 
respective meanings are procedurally isomorphic are deemed semantically 
indistinguishable, hence synonymous. Procedural isomorphism is a nod to 
Carnap’s intensional isomorphism and Church’s synonymous isomorphism. Our 
resulting definition of procedural isomorphism slots in between Church’s 
Alternatives (A0) and (A1) and will be called (A¾). 
 
Sag (1976, §2.2) attributes to Ross (1967) the insight that the sentence “John 
scratched his arm, and Mary did too” is ambiguous between what Ross calls a 
‘strict’ and a ‘sloppy’ reading. Sag himself (idem., p. 127) offers the example 
“Betsyi loves heri dog, and Sandyj does , too”. Sentences exemplifying this sort 
of ambiguity (to be spelt out below) exhibit two flaws in Chomsky’s theory of 
binding as set out in (1972). First, Chomsky cannot accommodate the ambiguity, 
thus erroneously predicting sentences in this vein to be unambiguous. Second, the 
single reading Chomsky does offer is the less natural one, which is the strict one. 
The strict reading has Mary scratching John’s arm and Sandy loving Betsy’s dog. 
In formal terms, the problem for Chomsky is that for node  to bind node , they 
must, inter alia, be co-indexed. Yet the phenomenon of verb-phrase (VP) ellipsis 
allows for sloppy identity, in violation of co-indexing, hence preventing  from 
binding . 
 
Our own engagement with VP ellipsis originally grew out of a critique of Neale 
(2004), which we presented in Duží et al. (2010, pp. 333-36). The present paper 
greatly expands on and also amends what we thought at the time.  
 
The example we will focus on is the following. John loves his wife. So does Peter. 
Therefore, John and Peter share a property. Only which one? There are two 
options. (1) Loving John’s wife. Then John and Peter love the same woman (and 
there is trouble on the horizon). (2) Loving one’s own wife. Then, unless they are 
married to the same woman, John loves one woman and Peter loves another 
woman (and both men are in both cases exemplary husbands).1 
 
The property predicated of Peter in “So does Peter” is a function of the property 
predicated of John in “John loves his wife”. Since the latter sentence (the source 
clause) is ambiguous between attributing (1) or (2) to John, the former (the target 
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clause) is also ambiguous between attributing (1) or (2) to Peter. The ambiguity of 
the anaphoric expression ‘his wife’ as applied to John is visited upon the likewise 
anaphoric expression ‘so does’. On the strict reading of “John loves his wife, and 
so does Peter” property (1) is the one they share. On the sloppy reading, property 
(2) is the one they share.2  
 
What is special about “John loves his wife, and so does Peter” is that it essentially 
involves anaphoric expressions, in this case ‘his’ and ‘so does’. It might seem 
tempting, though, to attempt to forestall the ambiguity by analyzing “John loves 
his wife” as though it were synonymous with “John loves John’s wife”. Then “So 
does Peter” would unequivocally attribute to Peter the property of loving John’s 
wife, i.e. (1). But this analysis would be an overly crude one, entirely annihilating 
the particularly anaphoric character of ‘his’. This indexical attributes to John a 
first-person perspective on a particular woman that is lost in ‘John’s wife’, which 
comes with a non-privileged perspective on the same woman that is equally 
available to Peter and the rest of us.3 Instead the form of the solution must be in 
terms of resolution of verb-phrase ellipsis.4 It needs to be spelt out which of two 
properties applies to John in “John loves his wife” and so applies to Peter in “So 
does Peter”.5  
 
Since the properties loving John’s wife and loving one’s own wife as attributed to 
John are distinct, there is room for oscillation between the sloppy and the strict 
reading. But once we feed the formal renditions of attribution of these two 
properties to John into the widespread -calculus for logical analysis, a problem 
arises. The problem is this. Their respective -redexes are distinct, for sure, but 
they share the same -contractum. This contractum corresponds to the strict 
reading. So -conversion predicts, erroneously, that two properties applied to 
John -reduce to one. The result is that the sloppy reading gets squeezed out. -
reduction blots out the anaphoric character of ‘his wife’, while the resulting 
contractum is itself -expandable back into both the strict and the sloppy reading. 
Information is lost in transformation. The information lost when performing -
reduction on the formal counterparts of “John loves his wife” is whether the 
property that was applied was (1) or (2), since both can be reconstructed from the 
contractum, though neither in particular. The sentence “John loves his wife, and 
so does Peter” ostensibly shows that the -calculus is too crude an analytical tool 
for at least one kind of perfectly natural use of indexicals.  
 
This paper demonstrates that, and how, the -calculus is up for the challenge — 
provided a form of -conversion by value is adopted. The logical contribution of 
the paper is a generally valid form of -reduction by value rather than by name. 
The philosophical application of -reduction by value to a context containing 
anaphora is another contribution of this paper. The standard approach to VP 
ellipsis based on -abstracts and variable binding can, thus, be safely upheld.  
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Other theories kindred to ours tackling ellipsis resolution as exemplified by 
sentences in the vein of “John loves his wife, and so does Peter” would include 
Van Eijck and Francez (1995) and Loukanova (2009), both of which are based on 
a procedural, or computational, semantics of function-based programming 
languages. However, their procedural semantics is of the imperative variant and 
ours of the declarative variant. The advantage of the declarative variant is that it 
gives us a logical specification of the procedures in terms of rules (what to do), 
rather than just an imperative program for the execution of procedures in terms of 
instructions (how to do it). Declarative semantics is prior to imperative semantics, 
because it makes it possible to validate the declared procedure prior to execution. 
Our declarative procedural semantics also makes it straightforward to infer that 
there is a property that John and Peter share. Furthermore, Loukanova (2009, §3) 
is alert, as we are, to the need to constrain -conversion. However, Loukanova’s 
restricted -reduction corresponds to what in our theory would be restricted -
reduction by name. 
 
The rest of this paper is organized as follows. Section 1 sets out the relevant 
foundations of the framework of -calculus within which we raise and solve the 
problem. Section 2 formalizes the relevant English sentences within the 
symbolism of that formal framework. Section 3 presents and justifies our solution 
to the problem. 
 

1. FOUNDATIONS OF TIL 
 
The problematic reduction and its solution will both be discussed within the 
framework of Tichý’s Transparent Intensional  Logic. Tichý’s TIL was developed 
simultaneously with Montague’s Intensional Logic.6 The technical tools of the 
two disambiguations of the analysandum will be familiar from Montague’s 
intensional logic, with two important exceptions.  
 
One exception is that we -bind separate variables w1…wn ranging over possible 
worlds and t1…tn ranging over times. This dual binding is tantamount to explicit 
intensionalization and temporalization.7 The other exception is that functional 
application is the logic both of extensionalization of intensions (functions from 
possible worlds) and of predication. Application is symbolized by square brackets, 
‘…’. Intensions are extensionalized by applying them to worlds and times, as in 
[[Intension w] t], abbreviated by subscripted terms for world and time variables: 
Intensionwt is the extension of the generic intension Intension at w, t. Thus, for 
instance, the extensionalization of a property yields a set, and the 
extensionalization of a proposition yields a truth-value (or no value at all).8 The 
predication of the property F of John is, logically, a matter of applying the 
extensionalized property F (i.e. the characteristic function of a set) to John in 
order to obtain a truth-value, according as John is a member of the set of Fs at  
w, t.9  
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Formally, a property of individuals is a function from worlds to a function from 
times to a partial function from individuals to truth-values (characteristic 
functions of sets). A proposition is a function from worlds to a partial function 
from times to truth-values. An attribute like the wife_of is a function from worlds 
to a function from times to a partial function from an individual to an individual: 
relative to w, t, given one individual x/John, the attribute yields either the 
individual that is the wife of x/John or no individual, in case x/John is single or 
polygamous. An individual role or office like John’s wife (assuming a cultural 
background of monogamy) is a function from worlds to a partial function from 
times to individuals: relative to w, t, the role yields either the individual that is 
John’s wife at w, t or no individual, in case John is single or polygamous. 
Finally, an n-place relation-in-intension is a function from worlds to a function 
from times to a partial function from n-tuples to truth-values.  
 
A main feature of the -calculus is its ability to systematically distinguish 
between functions and functional values. An additional feature of TIL is its ability 
to systematically distinguish between functions and modes of presentation of 
functions and modes of presentation of functional values. The TIL operation 
known as Closure is the very procedure of presenting or forming or obtaining or 
constructing a function; the TIL operation known as Composition is the very 
procedure of constructing the value (if any) of a function at an argument. 
Compositions and Closures are both multiple-step procedures, or constructions, 
that operate on input provided by two one-step constructions, which figure as sub-
procedures of Compositions and Closures, namely variables and so-called 
Trivializations. Characters such as ‘x’, ‘y’ ‘z’ are words denoting variables, which 
construct the respective values that an assignment function has accorded to 
them.10 The linguistic counterpart of a Trivialization is a constant term always 
picking out the same object. An analogy from programming languages might be 
helpful. The Trivialization of an object X (whatever X may be) and its use are 
comparable to a fixed pointer to X and the dereference of the pointer. In order to 
operate on X, X needs to be grabbed, or ‘called’, first. Trivialization is one such 
one-step grabbing mechanism. Similarly, in order to talk about China (in non-
demonstrative and non-indexical English discourse), we need to name China, 
most simply by using the constant ‘China’. Trivialization is important in what 
follows, because in order to substitute one sub-construction for another inside a 
construction it is crucial to be able to grab those three individual constructions.   
 
The logical core of TIL is its notion of construction and its type hierarchy, which 
divides into a ramified type theory and a simple type theory. The ramified type 
hierarchy organizes all higher-order objects, which are all constructions, as well 
as all functions with domain or range in constructions. The simple type hierarchy 
organizes first-order objects, which are non-constructions like extensions 
(individuals, numbers, sets, etc.), possible-world intensions (functions from 
possible worlds) and their arguments and values, including those values whose 
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values are themselves intensions (like China’s most adorable property). The 
relevant definitions are as follows. 
 
Definition 1 (types of order 1) Let B be a base, where a base is a collection of 
pair-wise disjoint, non-empty sets. Then: 
(i) Every member of B is an elementary type of order 1 over B. 
(ii) Let α, β1, ..., βm (m > 0) be types of order 1 over B. Then the collection  

(α β1 ... βm) of all m-ary partial mappings from β1  ...  βm into α is a 
functional type of order 1 over B. 

(iii) Nothing is a type of order 1 over B unless it so follows from (i) and (ii). � 
 
Remark. For the purposes of natural-language analysis, we are currently assuming 
the following base of ground types, which are part of the ontological 
commitments of TIL: 

ο: the set of truth-values {T, F}; 

ι:  the set of individuals (constant universe of discourse); 

τ:  the set of real numbers (doubling as temporal continuum); 

ω:  the set of logically possible worlds (logical space). 
  
Definition 2 (construction) 
(i) The variable x is a construction that constructs an object O of the respective 

type dependently on a valuation v: x v-constructs O. 
(ii) Trivialization: Where X is an object whatsoever (an extension, an intension 

or a construction), 0X is the construction Trivialization. It constructs X 
without any change. 

(iii) The Composition [X Y1…Ym] is the following construction. If X v-constructs 
a function f of type (α β1…βm), and Y1, …, Ym v-construct entities B1, …, Bm 
of types β1, …, βm, respectively, then the Composition [X Y1…Ym] v-
constructs the value (an entity, if any, of type α) of f on the tuple argument 
B1, …, Bm. Otherwise the Composition [X Y1…Ym] does not v-construct 
anything and so is v-improper. 

(iv) The Closure [λx1…xm Y] is the following construction. Let x1, …, xm be pair-
wise distinct variables v-constructing entities of types β1, …, βm and Y a 
construction v-constructing an α-entity. Then [λx1 … xm Y] is the 
construction λ-Closure (or Closure). It v-constructs the following function f 
of the type (αβ1…βm). Let v(B1/x1,…,Bm/xm) be a valuation identical with v at 
least up to assigning objects B1/β1, …, Bm/βm to variables x1, …, xm. If Y is 
v(B1/x1,…,Bm/xm)-improper (see iii), then f is undefined on B1, …, Bm. 
Otherwise the value of f on B1, …, Bm is the α-entity v(B1/x1,…,Bm/xm)-
constructed by Y. 
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(v) The Single Execution 1X is the construction that either v-constructs the entity 
v-constructed by X or, if X is not itself a construction or X is v-improper, 1X 
is v-improper. 

(vi) The Double Execution 2X is the following construction. Where X is any 
entity, the Double Execution 2X is v-improper (yielding nothing relative to v) 
if X is not itself a construction, or if X does not v-construct a construction, or 
if X v-constructs a v-improper construction. Otherwise, let X v-construct a 
construction Y and Y v-construct an entity Z: then 2X v-constructs Z. 

(vii) Nothing is a construction, unless it so follows from (i) through (vi). � 
 
The definition of the ramified hierarchy of types decomposes into three parts. 
Firstly, simple types of order 1, which were already defined by Definition 1. 
Secondly, constructions of order n, and thirdly, types of order n + 1. 
 
Definition 3 (ramified hierarchy of types) 
T1 (types of order 1). See Definition 1.  
Cn (constructions of order n)  

i) Let x be a variable ranging over a type of order n. Then x is a construction 
of order n over B. 

ii) Let X be a member of a type of order n. Then 0X, 1X, 2X  are constructions 
of order n over B.  

iii) Let X, X1,..., Xm (m > 0) be constructions of order n over B. Then [X X1... 
Xm] is a construction of order n over B. 

iv) Let x1,...xm, X (m > 0) be constructions of order n over B. Then [x1...xm X] 
is a construction of order n over B. 

v) Nothing is a construction of order n over B unless it so follows from Cn (i)-
(iv).   

Tn+1 (types of order n + 1) Let n be the collection of all constructions of order n 
over B. Then 

i) n and every type of order n are types of order n + 1.  
ii) If m > 0 and , 1,...,m are types of order n + 1 over B, then ( 1 ... m)  

(see T1 ii)) is a type of order n + 1 over B. 
iii) Nothing is a type of order n + 1 over B unless it so follows from (i) and (ii).   

 
 
Empirical languages incorporate an element of contingency that non-empirical 
ones lack. Empirical expressions denote empirical conditions that may, or may 
not, be satisfied at some empirical index of evaluation. Non-empirical languages 
have no need for an additional category of expressions for empirical conditions. 
We model these empirical conditions as possible-world intensions. Intensions are 
entities of type (): mappings from possible worlds to an arbitrary type . The 
type  is frequently the type of a chronology of -objects, i.e. a mapping of type 
(). Thus -intensions are frequently functions of type (()), abbreviated as 
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‘’. We shall typically say that an index of evaluation is a world/time pair w, t. 
Extensional entities are entities of a type  where   () for any type .   
 
Examples of frequently used intensions are: propositions of type , properties of 
individuals of type (), binary relations-in-intension between individuals of 
type (), individual offices of type  and attributes of type (). The method 
of explicit intensionalization and temporalization encodes constructions of 
possible-world intensions directly in the logical syntax. Where w ranges over  
and t over , the following logical form essentially characterizes the logical syntax 
of empirical language: 
 

wt […w….t…] 
 
For instance, let 0Happy construct the property of being happy, and let 0Pope 
construct the office of Pope. Then wt [0Happywt 

0Popewt] is a Closure 
constructing the possible-world proposition that returns T at all and only those  
w, t-pairs whose incumbent of the office of Pope and whose set of happy 
individuals are such that the former is an element of the latter. That is, the Closure 
wt [0Happywt 

0Popewt] constructs this empirical truth-condition P: w, t  P =df 
Popewt  Happywt. Whether the pair consisting of the actual world and the present 
moment is a member of P is beyond logic and semantics, and must be established 
empirically. 
 
Logical objects like truth-functions and quantifiers are extensional:  
(conjunction),  (disjunction) and  (implication) are of type (), and  
(negation) of type (). Quantifiers ,  are type-theoretically polymorphous 
total functions of type (()), for an arbitrary type , defined as follows. The 
universal quantifier  is a function that associates a class A of -elements with T 
if A contains all elements of the type , otherwise with F. The existential 
quantifier  is a function that associates a class A of -elements with T if A is a 
non-empty class, otherwise with F. Below all type indications will be provided 
outside the formulae in order not to clutter the notation. Furthermore, ‘X/’ means 
that an object X is (a member) of type . ‘X v ’ means that the type of the 
object v-constructed by X is . Throughout, it holds that the variables w v  and 
t v . If C v  then the frequently used Composition [[C w] t], which is the 
extensionalization of the -intension v-constructed by C, will be encoded as ‘Cwt’.  
  
Definition 4 (free and bound variables) Let C be a construction with at least one 
occurrence of a variable . 

i) Let C be . Then the occurrence of  in C is free. 
ii) Let C be 0X. Then every occurrence of  in C is 0bound (‘Trivialization-

bound’). 
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iii) Let C be [x1...xn Y]. Any occurrence of  in Y that is one of xi, 1  i  n, is -
bound in C unless it is 0bound in Y. Any occurrence of  in Y that is neither 
0bound nor -bound in Y is free in C. 

iv) Let C be [X X1...Xn]. Any occurrence of  that is free, 0bound, -bound in one 
of X, X1,...,Xn is, respectively, free, 0bound, -bound in C. 

v) Let C be 1X. Then any occurrence of  that is free, 0bound, -bound in X is, 
respectively, free, 0bound, -bound in C. 

vi) Let C be 2X. Then any occurrence of  that is free, -bound in a constituent of 
C is, respectively, free, -bound in C. If an occurrence of  is 0bound in a 
constituent 0D of C and this occurrence of D is a constituent of X’ v-
constructed by X, then if the occurrence of  is free, -bound in D it is free, -
bound in C. Otherwise, any other occurrence of  in C is 0bound in C.  

vii) An occurrence of  is free, -bound, 0bound in C only due to (i)-(vi). 
A construction with at least one occurrence of a free variable is an open 

construction. A construction without any free variables is a closed construction. 
  
  
The next notion we need to define is that of synonymy. Our notion of synonymy is 
defined in terms of procedural isomorphism. Procedural isomorphism shares 
similarities with Loukanova’s Moschovakis-based referential synonymy: “Terms 
are referentially synonymous if the same algorithm computes their common 
denotation” (2009, p. 499).  
 
Church’s Alternatives (0) and (1) leave room for additional Alternatives.11 One 
such would be Alternative (½), another Alternative (¾). The former includes - 
and -conversion while the latter adds a restricted -conversion by name.12 If we 
must choose, we would prefer Alternative (¾) to soak up those differences 
between -transformations that concern only -bound variables and thus (at least 
appear to) lack natural-language counterparts.  
 
One reason for excluding unrestricted -conversion is the well-known fact that -
conversion is not an equivalent transformation in logics boasting partial functions, 
such as TIL. Another reason is that occasionally even -equivalent constructions 
have different natural-language counterparts; witness the difference between 
attitude reports de dicto vs. de re. Thus the difference between “a believes that b 
is happy” and “b is believed by a to be happy” is just the difference between -
equivalent meanings. Where attitudes are construed as in possible-world 
semantics, as relations to intensions (rather than hyperintensions), the attitude de 
dicto receives the analysis 
 

wt [0Believewt  
0a wt [0Happywt 

0b]] 
 
while the attitude de re receives the analysis 
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wt [x [0Believewt  

0a wt [0Happywt x]] 0b] 
 
Types: Happy/(); x v ; a, b/; Believe/(). 
 
The de dicto variant is the -equivalent contractum of the de re variant. The 
variants are equivalent because they construct one and the same proposition, the 
two sentences denoting the same truth-condition. Yet they denote this proposition 
in different ways, hence they are not synonymous. The equivalent -reduction 
leads here to a loss of analytic information, namely loss of information about 
which of the two ways, or constructions, has been used to construct this 
proposition.13 In this particular case the loss seems to be harmless, though, 
because there is only one, hence unambiguous, way to -expand the de dicto 
version into its equivalent de re variant.14  
    
However, unrestricted equivalent -reduction sometimes yields a loss of analytic 
information that cannot be restored by -expansion. In Section 2 we show how.  
 
The restricted version of equivalent -conversion we have in mind consists in 
substituting free variables for -bound variables of the same type, and will be 
called r-conversion.  
 
Restricted -conversion is just a formal manipulation with -bound variables that 
has much in common with -conversion and less with -reduction. The latter is 
the operation of applying a function f/() to its argument value a/ in order to 
obtain the value of f at a (leaving it open whether a value emerges). It is the 
fundamental computational rule of functional programming languages. Thus if f is 
constructed by the Closure C  
 

C = x [… x …]  
 

then -reduction is here the operation of calling the procedure C with a formal 
parameter x at the actual parameter a: [x [… x …] 0a]. Now a construction of the 
value a is substituted for x and the ‘body’ of the procedure C is computed, which 
means that the Composition [… 0a …] is evaluated in order to obtain the value of 
the function f at a.   
 
No such features can be found in r-reduction. If a variable y v  is not free in C 
then the r-contractum of [x [… x …] y] is [… y …]. Now the evaluation of the 
Composition […y …] does not yield a value of f. As a result we just obtain a 
formal simplification of  [x [… x …] y]. 
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For instance, we see little reason to differentiate semantically or logically between 
“b is believed by a to be happy” and “b has the property of being believed by a to 
be happy”.15 The latter sentence expresses  
 

wt [[w’t’ [x [0Believew’t’ 
0a wt [0Happywt x]]]]wt 

0b]  
 
This is merely a r-expanded form of  
 

wt [x [0Believewt 
0a wt [0Happywt x]] 0b] 

 
Thus we define: 
 
Definition 5 (procedurally isomorphic constructions: Alternative (¾))  
Let C, D be constructions. Then C, D are -equivalent iff they differ at most by 
deploying different -bound variables. C, D are -equivalent iff one arises from 
the other by -reduction or -expansion. C, D are r-equivalent iff one arises 
from the other by r-reduction or r-expansion. C, D are procedurally isomorphic, 
denoted ‘0C  

0D’, /(nn), iff there are closed constructions C1,…,Cm, m1, 
such that 0C = 0C1, 

0D = 0Cm, and all Ci, Ci+1 (1  i < m) are either -, - or r-
equivalent.     
 
To summarize, our neo-Fregean semantic schema, which applies to all contexts, 
without exception, is this: 
  
    Expression  

 
                                    expresses      

  denotes Construction 
                                                          
                                                    constructs 

Denotation      
 

The most important relation in this schema is between an expression and its 
meaning (a construction). We can investigate a priori what (if anything) a 
construction constructs and what is entailed by it. Once a construction has been 
explicitly given as a result of logical analysis, the entity (if any) it constructs is 
already implicitly given, whereas it requires inquiry a posteriori to establish the 
reference (as opposed to denotation) of an empirical term at a given world/time 
pair. As a limiting case, the logical analysis may reveal that the construction fails 
to construct anything because it is improper. Whenever the construction is not 
improper, the denotation can be either a first-order object (i.e. a non-construction) 
or a lower-order construction. Intensional constructions (constructions of objects 
of type ()) are always proper, since they always construct an intension 
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(including degenerate ones, which return no values at all or always the same 
value). In linguistic terms, every word whose sense is an intensional construction 
has a denotation, but will lack a reference at some or all w, t pairs, in case its 
denotation (a partial function) fails to return a value. This applies to, inter alia, 
‘The Pope’, ‘The Morning Star’, ‘The Evening Star’, and ‘John’s wife’.16  
  

2. TRANSLATIONS INTO TIL 
 
The semantic counterpart of ‘so does’ is the free variable p  () ranging over 
properties. The reason is because the logical form of the analysandum translates 
into English as “John has a property, and Peter has that property too”. The 
analysis of “So does Peter” is the open Closure 
 

wt pwt 
0Peter 

 
which takes a truth-value dependently on the valuation of p: ‘pwt’ represents the 
result of extensionalizing the value of p to obtain a set. For comparison, the 
predication of the determinate property F of Peter is this closed Closure: 
 

wt 0Fwt 
0Peter 

 
Further, Love/() is a binary relation-in-intension, John and Peter are 
individuals, and x ranges over individuals. The two properties, (1) loving John’s 
wife and (2) loving one’s own wife, are analyzed as follows: 
 
(1’)  wt [x [0Lovewt x [0Wife_ofwt 

0John]]] 
 
(2’) wt [x [0Lovewt x [0Wife_ofwt x]]] 
 
The strict analysis of “John loves his wife” is obtained by applying (1’) to John: 
 
(1’’) wt x 0Lovewt x 0Wife_ofwt 

0John 0John 
 
The sloppy analysis of “John loves his wife” is obtained by applying (2’) to John: 
 
(2’’) wt x 0Lovewt x 0Wife_ofwt x 0John 
 
By Composing (1’’) and (2’’) with the semantic counterpart of “So does Peter”, 
we obtain: 
 
(1’’’) wt x 0Lovewt x 0Wife_ofwt 

0John 0John  pwt 
0Peter 

 
(2’’’) wt x 0Lovewt x 0Wife_ofwt x 0John  qwt 

0Peter 
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However, (1’’’) and (2’’’) are incomplete analyses of “John loves his wife, and so 
does Peter” both on its strict and its sloppy reading. The respective constructions 
contain free occurrences of p, q and thus do not construct a proposition, until and 
unless a valuation of these variables is provided. Yet the two senses of the 
(ambiguous) sentence are not incomplete. The reason is because the respective 
properties constructed by (1’) and (2’) are the appropriate valuations of p, q. The 
valuation of p in (1’’’) yields the closed Closure 
 
(1’’’’) wt x 0Lovewt x 0Wife_ofwt 

0John 0John   
x 0Lovewt x 0Wife_ofwt 

0John 0Peter 
 
Hence, by existential generalization, there is a property p (namely (1’)) that John 
and Peter share: 
 

wt 0p pwt 
0John  pwt 

0Peter 
 
The valuation of q in (2’’’) yields the closed Closure 
 
(2’’’’) wt wt x 0Lovewt x 0Wife_ofwt xwt 

0John   
wt x 0Lovewt x 0Wife_ofwt xwt 

0Peter 
 
Hence, by existential generalization, there is a property q (namely (2’)) that John 
and Peter share: 
 

wt 0q qwt 
0John  qwt 

0Peter 
 
So far, so good. But at this juncture two problems emerge. First, TIL is strictly 
compositional and anti-contextualist in the following sense: constructions are 
assigned to disambiguated expressions as their context-invariant meanings, and 
the meaning of a molecular expression depends exclusively on how the meanings 
of its constituents are put together. Accordingly, the open constructions  
wt [pwt 

0Peter], wt [qwt 
0Peter] should be constituents of the resulting 

analyses, because they are the meanings of the ambiguous clause “So does Peter”. 
Yet these meanings are incomplete; only after a valuation of the variables p, q has 
been supplied do these constructions construct a proposition. If the sentence “So 
does Peter” is uttered in a situation where the speaker succeeds, in whatever 
manner, in identifying a property (say, the property of singing) then the 
pragmatically identified meaning associated with the sentence in this situation is 
the construction wt [0Singwt 

0Peter]. This construction is v(Sing/p)-congruent 
with the construction wt [pwt 

0Peter], but it is not equivalent to it. In another 
situation we may well obtain a different construction, because the variable p will 
v-construct a different property, e.g. the property of loving one’s own wife. Hence 
the pragmatically identified meaning associated with the sentence in the given 
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situation of utterance is a closed construction, whereas the context-insensitive 
meaning of the sentence is the open construction.17 
 
If the sentence “So does Peter” occurs embedded in a linguistic context, does it 
also have a pragmatically incomplete meaning? Since we are advocating an anti-
contextualist approach, the answer must be Yes. The sentence has the same 
meaning in every context, which is to say that it expresses, always and in every 
context, one and the same open construction. Hence the closed constructions 
(1’’’’) and (2’’’’) are merely equivalent, and not procedurally isomorphic (i.e. 
synonymous), with the meanings of “John loves his wife, and so does Peter” on its 
sloppy and its strict reading, respectively.  
 
At the same time, when the clause “So does Peter” occurs embedded in a 
linguistic context as in the sentence “John loves his wife, and so does Peter” then 
we, as readers or hearers, are actually able to identify the antecedent which the 
anaphoric reference ‘so does’ refers to. In this way, after disambiguating the 
source clause, we get to know the construction of which of the two candidate 
properties must be substituted for ‘so does’ in order to complete the meaning of 
the target clause. Thus the whole sentence has a complete meaning. The solution 
to the apparent dilemma between according an incomplete or a complete meaning 
to “So does Peter” consists in the application of the substitution method that we 
are going to deploy in Section 3. The substitution method pre-processes the 
meaning of “So does Peter” by substituting the construction of the respective 
property to which ‘so does’ anaphorically refers for the meaning of ‘so does’, i.e. 
for the variable p or q, respectively. This substitution method is the declarative 
counterpart of the dynamic resolution of anaphoric reference as applied in 
Loukasova (2009) or Van Eijck and Francez (1995) in an imperative fashion.18  
 
This is not to say that we completely avoid the imperative method for computing 
the complete meaning of sentences with anaphoric sentences. The method for 
implementing the substitution of an appropriate antecedent to accompany an 
anaphoric reference is introduced in Duží et al. (2010, § 3.5.3). But we prefer to 
specify the ‘what to do’ first, which is the declaration of the substitution that is 
introduced in Section 3.   
  
The substitution method comes with two special functions.19 The polymorphous 
function Sub of type (nnnn) operates on constructions as follows. When 
applied to constructions C1, C2, C3, Sub returns as its value the construction D that 
is the result of the correct (i.e. collision-less) substitution of C1 for C2 in C3. For 
instance, the result of the Composition [0Sub 00John 0him 0[0Wife_ofwt him]] is the 
Composition [0Wife_ofwt 

0John]. The logical operation of substitution is treated as 
a primitive one. 
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The likewise polymorphous function Tr returns as its value the Trivialization of 
its argument. Thus the result of [0Tr 0John] is 0John. If the variable x ranges over 
, the Composition [0Tr x] v(John/x)-constructs 0John. Note one essential 
difference between the function Tr and the construction Trivialization. Whereas 
the variable x is free in [0Tr x], the Trivialization 0x binds the variable x by 
constructing just x independently of valuation.20  
 
The second and more alarming problem of the above analysis was broached above 
and concerns -conversion. -reduction on (1’’) and (2’’) uniformly and 
equivalently yields the contractum 
 
(1/2’’)   wt 0Lovewt 

0John 0Wife_ofwt 
0John 

 
Hence, p = q, in case the contractum (1/2’’) is deemed the correct analysis both of 
“John loves John’s wife” and “John loves his own wife”. But loving John’s wife 
and loving one’s own wife are two different properties even when one and the 
same woman happens to be at the receiving end of John’s loving.  
 
It is uncontroversial that the contractum (1/2’’) can be equivalently expanded 
back both to (1’’) and (2’’). The problem is, of course, that there is no way to 
reconstruct which of (1’’), (2’’) would be the correct redex: 
 

(1/2’’)   wt [0Lovewt 
0John [0Wife_ofwt 

0John]] 
 
  
(1’’) wt [x [0Lovewt x [0Wife_ofwt 

0John]] 0John] 

        (2’’) wt [x [0Lovewt x [0Wife_ofwt x]] 0John] 
 
The fact that “John loves his wife, and so does Peter” is ambiguous is reflected by 
the fact that the Closure (1/2’’) is compatible with two merely equivalent, rather 
than procedurally isomorphic, -expansions: (1’’) and (2’’). Consequently, there 
is no way to know whether to substitute (1’) or (2’) for the semantic counterpart 
of ‘so does’ in the meaning of “So does Peter”.  
 
The diagnosis of the source of the problem is that unrestricted -reduction leads to 
a loss of analytic information about which construction constructs the property 
that was predicated of John, hence of Peter, when a token of “John loves his wife, 
and so does Peter” was originally put forward in discourse. We are operating on 
the (not unreasonable) pragmatic assumption that the speaker intended to 
predicate one particular property of John and Peter rather than two properties or 
remain indifferent as to which of the two got predicated. 
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3. SOLUTION BY MEANS OF TIL 
 
By way of preview, our solution has the following features. First, as explained 
above, unambiguous terms and expressions with an incomplete meaning, like ‘his 
wife’ or “So does Peter”, are analyzed in all contexts as expressing an open 
construction containing at least one free variable with a fixed domain of 
quantification. Second, the solution uses -conversion by value, as in the 
substitution method, rather than conversion by name. Third, the substitution 
method is applied to sentences containing anaphora, like ‘so does’ and ‘his’, in 
order to pre-process the meaning of the incomplete clause. 
 
-conversion is the key rule of the -calculus. Translated into TIL, -conversion 
is the fundamental rule for computing the value of the function v-constructed by 
[x Y] at an argument v-constructed by a construction C. Its version ‘by name’ is 
this, where Y(C/x) is the result of correct substitution of a construction C for x in 
Y:  

[[x Y] C] |– Y(C/x) 
 
It is a well-known fact that -conversion is not generally valid in the logic of 
partial functions.21 If C is v-improper the Composition [[x Y] C] is v-improper as 
well. But if Y is itself a Closure then it is never v-improper. Thus it may happen 
that the right-hand side is not equivalent to the left-hand side. For this reason the 
rule is usually restricted to (what TIL would construe as) C not being v-improper 
for any valuation v. But such a restriction to non-recursively defined cases of v-
properness would be a serious shortcoming of TIL or indeed any other formal 
semantics based on the -calculus.  
 
Fortunately, it turns out to be feasible to formulate a generally valid 
computational rule. The invalid rule above is moulded on the programming 
technique of calling a sub-procedure C by name: the sub-procedure itself is 
substituted for the ‘local variable’ x in the ‘procedure body’ Y.  Programmers are 
well aware of the fact that this technique can have undesirable side-effects, unlike 
the technique of calling a sub-procedure by value.22 The idea is simple: execute 
the sub-procedure C first, and then – provided this execution does not fail – 
substitute the construction of the result (‘pass by the value’) for x.23 If C fails then 
abort the execution of the substitution procedure.   
 
For simplicity’s sake, we introduce the TIL translation of the rule of -conversion 
by value in its simplified version for unary functions (generalization to n-ary 
functions is obvious): 
 

[[x Y] C] |–  2[0Sub [0Tr C] 0x 0Y] 
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Note that the Composition on the right-hand side must undergo Double Execution. 
This Double Execution may be improper, in which case the attempt to substitute 
fails. Provided C is v-proper, it v-constructs an entity, say e. Then the result of the 
first step (the substitution [0Sub [0Tr C] 0x 0Y]) is the construction Y(0e/x). The 
resulting construction must then be executed in order to obtain the value of the 
function v-constructed by [x Y] at the argument e: hence Double Execution. 
Otherwise, if C is v-improper, the substitution fails to construct anything, because 
due to the compositionality constraint the whole Composition [0Sub [0Tr C] 0x 0Y] 
is v-improper and so is 2[0Sub [0Tr C] 0x 0Y] (cf. Definition 2, iii) and vi)). In this 
manner compositionality is preserved and the above rule of -conversion by value 
is always valid even when C is v-improper. In such a case the function constructed 
by [x Y] does not obtain an argument and so the operation of application cannot 
proceed to produce a value.  
 
As mentioned above, we also introduce an imperative variant of the declaration of 
this substitution procedure.24 We deploy discourse referents that are free variables 
serving a dual purpose. First, just like the variables of an imperative programming 
language, discourse referents function as memory cells where a program stores 
objects in order to temporarily remember them. Thus each closed constituent of 
the meaning of an expression occurring in a given discourse becomes a temporal 
value of a type-theoretically appropriate discourse-referent variable. The 
substitution method substitutes these values for anaphoric variables to complete 
the meanings of anaphoric clauses. Here our substitution method is applied in 
such a manner that discourse-referent variables serve their second purpose, viz. as 
ordinary constituents of the Composition [0Sub …]. The completed, hence closed 
construction becomes in turn a new value of a discourse-referent variable of an 
appropriate type. In this way the discourse variables are gradually updated. 
 
At this point we have lined up everything we need in order to analyze the 
particular constituents of “John loves his wife”. The analysis of an anaphor is in 
terms of a free variable ranging over the same type as the type of the relevant 
antecedent.25 We will analyse ‘his wife’ as being synonymous with (the ungainly 
but clear) ‘the wife of himself’. Thus the semantic counterpart of ‘himself’ is a 
free variable him v , and the analysis of the description ‘the wife of himself’ is 
wt [0Wife_ofwt him] v . This open Closure v-constructs the individual office 
of somebody’s only wife dependently on the valuation of him. That is the sense in 
which the meaning of ‘the wife of himself’ is pragmatically incomplete. Valuation 
of the free variable him can be provided either by the situation of utterance (e.g. 
deictically) or by a linguistic discourse in which the expression is used. The latter 
case is the case of anaphoric reference, which is what we are interested in for 
now.  
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The property of loving John’s wife is constructed as above: 
 
(1*) wt x [0Lovewt  x [0Wife_ofwt 

0John]] 
 
In order to construct the property of loving one’s own wife we Compose the 
meaning of ‘the wife of himself’ (viz. the open Composition wt [0Wife_ofwt 
him]) with the Trivialization of the relation Love/(). To this end we again 
apply the substitution technique:  
 
(2*) wt x [0Lovewt  x 2[0Sub [0Tr x] 0him 0[0Wife_ofwt him]]] 
 
The Double Execution 2[0Sub…]] v-constructs the individual who is the wife of 
the value of him. Note that the variable him is Trivialization-bound in (2*). Its 
valuation depends on the valuation of the variable x. The meaning of ‘the wife of 
himself’ remains the same: wt [0Wife_ofwt him]. It is a construction of an 
indexical individual office that must be extensionalized here in order to v-
construct an individual: [wt [0Wife_ofwt him]]wt. The substitution constituent 
2[0Sub [0Tr x] 0him 0[wt [0Wife_ofwt him]wt]], or its r-reduced form  
2[0Sub [0Tr x] 0him 0[0Wife_ofwt him]], pre-processes the meaning of ‘the wife of 
himself’ (or ‘his own wife’) by substituting the Trivialization of the respective 
first person v-constructed by x for him. 
 
The constructions that are the meanings of “John loves John’s wife” and “John 
loves his own wife” are, respectively: 
 
(1**) wt [wt x [0Lovewt x [0Wife_ofwt 

0John]]wt 
0John]  

 
(2**) wt [wt x [0Lovewt x 2[0Sub [0Tr x] 0him 0[0Wife_ofwt him]]]wt 

0John]  
 
Notice that due to the substitution technique, which preserves the meaning of ‘his 
wife’ as context-invariant, no information is lost now, because (2**) makes it 
explicit that the property that has been applied to John is the property of loving 
the wife of himself. Thus (1**) and (2**) do not reduce to one and the same 
construction, (1**) and (2**) being two distinct constructions:  
 

wt [wt x [0Lovewt x [0Wife_ofwt 
0John]]wt 

0John] r 

 

 wt [x [0Lovewt x [0Wife_ofwt 
0John]] 0John]  

 

(1**)  wt [0Lovewt 
0John [0Wife_ofwt 

0John]]; 
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         wt [wt x [0Lovewt x 2[0Sub [0Tr x] 0him 0[0Wife_ofwt him]]]wt 
0John] r 

 

         wt [x [0Lovewt x 2[0Sub [0Tr x] 0him 0[0Wife_ofwt him]]] 0John]  

 

(2**)  wt [0Lovewt 
0John 2[0Sub [0Tr 0John] 0him 0[0Wife_ofwt him]]]  

 
To be sure, the constituent 2[0Sub [0Tr 0John] 0him 0[0Wife_ofwt him]] of (2**) is 
equivalent to the constituent [0Wife_ofwt 

0John] of (1**). This is only as it should 
be, though: (1**) and (2**) are equivalent by constructing one and the same 
proposition, but they do so in two different ways. Thus no analytic information is 
lost, because (1**) and (2**) are not procedurally isomorphic. Those are two 
different constructions, conveying two different pieces of analytic information 
about two different ways of constructing one and the same proposition. Let us 
dwell on this important point for a moment. The result of the substitution in 
(2**) is: 
 

wt [0Lovewt 
0John 2[0Sub [0Tr 0John] 0him 0[0Wife_ofwt him]]]  

 
wt [0Lovewt 

0John [0Wife_ofwt 
0John]] 

 
But, crucially, in (2**) we are not losing the analytic information that the 
property loving his wife is applied to John, unlike in (1**). In other words, 
(1**) is the meaning of “John loves John’s wife“, whereas (2**) is the meaning 
of “John loves his wife“. Those two formulae are logically equivalent, because 
John is the value of his. But they do not display procedurally isomorphic 
constructions; hence they are not synonymous formulae. The basic point is not to 
lose analytic information about which of the two properties has been predicated of 
John. Only by always being able to keep track of which property gets predicated 
can we analyze “John loves his wife, and so does Peter” in such a way that the 
sloppy reading does not reduce to the strict reading.  
 
In order to Compose (1**) and (2**) with the meaning of “So does Peter”, 
namely wt [pwt 

0Peter], we again need to pre-process this open Closure by 
means of the substitution technique. In other words, we must substitute the 
antecedent meaning that constructs the property which ‘so does’ refers to for the 
variable p  (). In order to achieve better readability of the resulting analyses, 
let us denote the construction of the property of loving John’s wife by ‘PJohn’ and 
the construction of the property of loving one’s own wife by ‘Pown’:  
 
(strict)  PJohn’s

 = wt x [0Lovewt x [0Wife_ofwt 
0John]] 

 
(sloppy) Pown

  = wt x [0Lovewt  x 2[0Sub [0Tr x] 0him 0[0Wife_ofwt him]]] 
 

Logic journal of the IGPL. 2013, vol. 21, issue 2, p. 291-308. http://dx.doi.org/10.1093/jigpal/jzs044

DSpace VŠB-TUO http://hdl.handle.net/10084/96256 17/4/2013



21 

 

Thus we have:  
 
(1***)  wt [[PJohn’s

wt 
0John]  2[0Sub 0PJohn’s  0p 0[pwt 

0Peter]]]  
 
(2***)  wt [[Pown

 wt 
0John]  2[0Sub 0Pown  0q 0[qwt 

0Peter]]]  
 
The procedure of pre-processing shows why -conversion by value makes for a 
superior analysis when compared to conversion by name. If PJohn's is substituted 
for p in (1***), the result is that Peter loves John's wife. If Pown is substituted for q 
in (2***), the result is that Peter loves his own wife. If conversion by name is 
deployed, the result is inevitably that Peter loves John's wife. Only conversion by 
value can deliver those two different results. Only by adopting the substitution 
technique, based on pre-processing of variables and conversion by value, can we 
obtain two distinct contracta for the two original redexes. The announced 
restriction of -conversion consists in the restriction to deploying only conversion 
by value when analyzing anaphoric reference to properties.   
 
Both (1***) and (2***) entail that John and Peter share a common property, 
though not the same in both cases. Here are the two (structurally identical) proofs. 
For any w, t-pair the following proof steps are truth-preserving: 
 
(1) [[PJohn’s

wt 
0John]  2[0Sub 0PJohn’s  0p 0[pwt 

0Peter]]]       
(2) [[PJohn’s

wt 
0John]  [PJohn’s

wt 
0Peter]]    Sub, 1 

(3) p [[pwt 
0John]  [pwt 

0Peter]]    EG, 2  
 
(1’) [[Pown

 wt 
0John]  2[0Sub 0Pown  0p 0[pwt 

0Peter]]]   
(2’) [[Pown

wt 
0John]  [Pown

wt 
0Peter]]    Sub, 1’ 

(3’) q [[qwt 
0John]  [qwt 

0Peter]]    EG, 2’ 
 
On the strict reading of “John loves his wife, and so does Peter” the shared 
property p is PJohn’s, i.e. the property of loving John’s wife, because the 
Composition [[pwt 

0John]  [pwt 
0Peter]] is v(PJohn’s/p)-congruent with the 

Composition [[PJohn’s
wt 

0John]  [PJohn’s
wt 

0Peter]]. The sloppy reading, which we 
prefer, entails that the shared property is Pown, i.e. the property of loving one’s 
own wife, because the Composition [[qwt 

0John]  [qwt 
0Peter]] is v(Pown/q)-

congruent with the Composition [[Pown
wt 

0John]  [Pown
wt 

0Peter]].  
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CONCLUSION  
 
We offered a logical analysis of resolution of VP ellipsis as exemplified by “John 
loves his wife, and so does Peter”. On the strict interpretation, John loves John’s 
wife, therefore Peter loves John’s wife. On the sloppy interpretation, John loves 
his own wife, therefore Peter loves his own wife. (Whether Peter’s wife is the 
same woman as John’s wife is semantically and logically immaterial.)  
 
The critical part of this particular sample sentence is the anaphoric expression 
‘his’, which is ambiguous between ‘his own’ and ‘John’s’ in this context. The 
ambiguity is visited upon the anaphoric expression ‘so does’: the property 
predicated of Peter in the target clause is a function of the property predicated of 
John in the source clause.  
 
The logical problem is that, on too coarse an analysis, the respective redexes of 
the sloppy and the strict reading reduce to the same contractum, which 
corresponds to the strict reading. The unpleasant consequences are that the 
anaphoric character of ‘his wife’ is lost in conversion and that two properties – 
loving John’s wife and loving one’s own wife – are predicted, wrongly, to be 
equivalent. This erroneous prediction would detract from the value of the lambda-
calculus as a means of transparent logical analysis of anaphora in the form of the 
so-called variable-binding analysis based on -abstracts. 
 
The solution to this predicament consists in using a generally valid rule of -
reduction by value (that exploits our substitution method) whenever there is a 
clause hosting a pragmatically incomplete meaning.26 We assign one and the same 
open construction to such a clause in every context. The substitution method 
makes it possible to dynamically pre-process the open construction by supplying 
values for the free anaphoric variables. Thus no analytic information is lost.27  
 
We are able to distinguish between two constructions that are equivalent, yet not 
procedurally isomorphic. Our concept of procedural isomorphism is at present 
defined as (A¾), which is cast in terms of -, - and r-conversion. The concept 
of r-conversion is itself defined by means of -reduction by name. 
 
The substitution mechanism based on pre-processing is a declarative variant of the 
imperative solution proposed by Van Eijck and Francez (1995). Both field one 
procedural definition with multiple uses.  
 
Moreover, thanks to our declarative procedural semantics the conclusion that John 
and Peter share a common property  is but a simple inference away. 
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1 It is interesting to note that the ambiguity of “John loves his wife, and so does 
Peter” is an artefact of a language such as English (or German ‘seine Frau’ and 
Dutch ‘zijn vrouw’) where ‘his’ lends itself both to reflexive and non-reflexive 
meanings. Languages such as Czech and Danish (the respective mother tongues of 
the two authors) cannot reproduce this ambiguity. Consider “John loves his wife”. 
The occurrence of ‘his’ is the source of a three-way ambiguity. The property 
ascribed to John is one of these three. (1) John loving his own wife. This is the 
interpretation one must opt for, if “John loves his wife” is analyzed in isolation: 
‘his’ must be reflexive. Czech would have “Jan miluje svou ženu” and Danish, 
“Johannes elsker sin kone”. (2) John loving John’s wife. This interpretation marks 
a shift from the first-person perspective of (1) to a third-person perspective, 
whereby John’s privileged perspective is lost. The truth-condition may be the 
same, but there is a loss of semantic subtlety. (3) John loving another man’s wife. 
The second man must be identified deictically. This interpretation is an option 
only if ‘his’ in “John loves his wife” is allowed to draw in material (in this case, a 
male individual) from the surrounding context. If Peter is identified deictically by 
means of ‘his’ then (3) will entail that John loves Peter’s wife. In spoken 
discourse, the intonation of ‘his’ would be emphasized to distinguish (3) from (1). 
Czech would have “Jan miluje jeho ženu” and Danish, “Johannes elsker hans 
kone”. 
 
2 For ‘sloppy’ and ‘strict’, see Ross (1967), Sag (1976), Salmon (1992), Van Eijck 
and Francez (1995) and Neale (2004, pp. 140ff). 
 
3 Cf. Castañeda’s advocacy of ‘he*’. For discussion, see Duží et al. (2010, pp. 
317-18, esp. n. 47). See also Salmon (1992). 
 
4 See Van Eijck and Francez (1995). 
 
5 The referee wondered, quite reasonably, whether our solution to “John loves his 
wife, and so does Peter” readily extends to other cases, or whether it is ad hoc. 
The referee brought up this example: “John loves his wife, and so do his 
children”. Here is our take on this example. The property denoted by ‘so do’ is 
one of (1), (2). (1) is the property loving the woman/individual (the property of 
being a wife remaining suppressed) who is John’s wife. This interpretation has a 
strong de re flavour, for the children do not conceptualize the woman in question 
as a wife. Rather John’s wife is used to pick out an individual about whom to 
subsequently predicate a property; hence the way how she is picked out is 
immaterial. (2) is the property being a child of John’s and loving one’s own wife. 
If this is the property that ‘so do’ picks out then the sample sentence comes out a 
poorly phrased English sentence. A better phrasing would be, “…, and his 
children also love their wives”. In this case the two anaphoric expressions are 
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‘his’, ‘their’, with no room for ambiguity. The drama that ‘so’ otherwise creates 
will have evaporated.  
 
6 For a critique of Montague’s intensional logic, see Duží et al. (2010, §2.4.3). 
 
7 See Duží et al. (2010, §2.4) and Jespersen (2005). We note that Van Eijck and 
Francez (1995) and Loukanova (2009) both lack explicit intensionalization and 
temporalization, even though the latter builds on Moschovakis’ extension of 
Montague’s IL, whereby TY2 (in which s is a regular type) becomes available.   
 
8 For details, see Duží et al. (2010, §2.4). 
 
9 For details, see Duží et al. (2010, §2.4.2) and Jespersen (2008). 
 
10 See Tichý (1988, §14) on this objectual notion of variables. 
 
11 (A0) is -conversion and synonymies resting on meaning postulates; (A1) is - 
and -conversion; (A1) is -, - and -conversion; (A2) is logical equivalence. 
See Church (1993). Anderson (1998) adds (A1*) as a generalization of (A0), in 
which identity is the only permissible permutation. (A1*) is an automorphism 
defined on a set of -terms.   
 
12 For (A½), see Jespersen (2010). 
 
13 For the notion of analytic information, see Duží (2010) and Duží et al. (2010, 
§5.4). 
 
14 In general, de dicto and de re attitudes are not equivalent, but logically 
independent. Consider “a believes that the Pope is not the Pope” and “a believes 
of the Pope that he is not the Pope”. The former, de dicto, variant makes a deeply 
irrational and most likely is not a true attribution, while the latter, de re, 
attribution is perfectly reasonable and most likely the right one to make. In TIL 
the de dicto variant is not an equivalent -contractum of the de re variant due to 
the partiality of the role Pope/.  
 
15 This is not to say we see no reason at all not to differentiate. For instance, it 
could be argued that one thing is to believe that a is happy and another is to 
believe that a has the property of being happy, because the latter at least appears 
to presuppose that the believer have the additional conceptual resources to master 
the notion of property. Or if the believer is a self-assured nominalist then he may 
protest that while he does believe that a is happy he does not believe that a has 
any properties. Further research is required to decide one way or the other.  
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16 For the semantics of ‘The Evening Star’ and ‘The Morning Star’, and an 
analysis of “The Evening Star is the Morning Star”, see Duží et al. (2010, §3.3.1). 
 
17 For the notion of pragmatic meaning being invoked here, see Duží et al. (2010, 
§3.4).  
 
18 Interestingly, Van Eijck and Francez (1995, p. 2) says, “A procedure is a one 
definition-multiple use construct.” We say that the meaning of a pragmatically 
incomplete phrase is a case of ‘one-definition‘, i.e. a context-invariant open 
procedure (with free variables as formal parameters) coupled with ‘multiple uses’ 
(filling the free variable gaps by actual values relative to context). 
 
19 Sub is introduced in Tichý (1988, p. 75) and Tr at (ibid., p. 68). 
 
20 Since TIL is a -calculus, all variable binding is -binding – except for 
Trivialization-binding. One area where Trivialization-binding plays a key role is 
existential quantification into hyperintensional contexts, where a quantifier is 
introduced with a view to binding a variable that occurs bound by Trivialization, 
because the variable occurs inside a Trivialized context. For discussion, see Duží 
et al. (2010, §5.3). For amended solutions, see Duží and Jespersen (forthcoming), 
Jespersen and Duží (in submission). 
 
21 Moggi (1988) would appear to have been the first to advance a definition of a 
partial lambda calculus. He investigates various formal systems for reasoning 
about partial functions with a particular emphasis on the lambda calculi. 
Fefermann (1995) introduces axioms (p) for Partial Lambda Calculus (LPT), 
though with limitations on the instantiation of the term to which a -conversion is 
applied. Beeson (2004) introduces a partial lambda calculus in which application 
is not necessarily total, but which lacks strictness for application. See also Duží et 
al. (2010, §2.7). 
 
22 A recent reference to the distinction between ‘call by name’ and ‘call by value’ 
is Pierce (2002, pp. 56-57). See also, for instance, Hyde (1996, Ch. 11) or Plotkin 
(1975). 
 
23 For conversion by name, see Claim 2.5 and the subsequent proof in Duží et al. 
(2010, pp.267-68); for conversion by value, see Claim 2.6 and the subsequent 
proof in (ibid., pp. 269-70). For the general strategy (inspired by programming 
languages) of distinguishing between succeeding, failing, and aborting with error, 
see also Van Eijck and Francez (1995). 
 
24 For details, see Duží et al. (2010, § 3.5.3). 
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25 This idea was first worked out within TIL in Duží (2007). 
 
26 In general, all -reductions can be restricted to ‘call by value’. Duží and her 
research team have been developing a computational variant of TIL, namely the 
functional programming language TIL-Script (see Duží et al. 2008, 2009). In this 
interpreted formalism only -reduction by value is used. This strategy is simple 
and safe. For instance, also Moschovakis uses a call-by-value interpretation of -
reduction in Moschovakis (2006). There are also good, ‘algorithmic’ reasons for 
the call-by-value interpretation of composition in general, even in first-order 
languages without types; see Plotkin (1975).  
 
27 The substitution technique was originally developed by Duží in order to 
properly analyze sentences containing anaphoric reference. Later the technique 
turned out to be very useful in cracking many other hard nuts in formal semantics, 
e.g. substitution inside hyperpropositional attitudes, attitudes de re, and 
quantifying into hyperintensional contexts. For details, see Duží et al. (2010, Ch. 
5), Duží and Jespersen (forthcoming), Jespersen and Duží (submitted).  
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