
Functional readings without type-shifted noun phrases1 
Irene Heim, MIT 

Engdahl (1986) proposes that the interrogative which-phrase in (1) ranges not over pictures but 
over picture-valued functions. 
(1) Which picture of herself did no girl submit? 
(1) expresses the question 'which function f from girls to pictures of them is such that no girl 
submitted what f maps her to?'  In this paper, I essentially agree with Engdahl about the 
denotation of (1) as a whole, but not about its compositional derivation.  In particular, I show 
how functional question meanings can be derived without interpreting the restrictor of which as a 
predicate of functions, and without assuming that pronouns in the which-phrase are bound within 
that which-phrase.  The analysis exploits the fact that the restrictor of which is in a low 
("reconstructed") position at Logical Form (LF), and it relies on the presuppositional semantics 
of which-phrases or their traces that was developed by Rullmann & Beck (1998) and Fox (2000). 

1. Engdahl's three innovations 

I begin with a version of Engdahl's proposal.  Engdahl built on Karttunen (1977), in whose 
theory (here simplified and syntacticized) a plain non-functional which-question received the 
following analysis. 
(2) Which student did John invite? 

LF: λp. which student@ λx. Q(p) λw. John invitew tx 
Q encodes Karttunen's "proto-question" formation; which is an existential determiner.  
(3) [[Q]] = λpst. λqst. p = q 
(4) [[which]] = λPet. λQet. ∃xe [P(x) & Q(x)] 
To render unnecessary a special rule for quantifying into proto-questions, a covert propositional 
argument for Q is represented in the syntax in (2) and abstracted over at a higher point.2  World-
arguments are also made explicit in the object language.  These can be either variables bound by 
a lambda-abstractor or an indexical @ that refers to the utterance world.  The LF in (2) denotes 

                                                
1 Previous versions of this material were presented at the 2005 LSA Institute (with P. Jacobson), a number 
of classes at MIT over more than a decade (most recently a seminar cotaught in fall 2010 with Kai von 
Fintel and Danny Fox), the Workshop on Reconstruction Effects in Relative Clauses in July 2011 at ZAS 
in Berlin, and the workshop "Structures of Meaning" in November 2011 at the University of Konstanz.  I 
thank the audiences and organizers of these events for their interest, comments, and patience.  Special 
thanks go to Danny Fox and to Polly Jacobson for feedback that has led to many improvements.  I also 
am grateful for the hospitality and financial support of the Zukunftskolleg in Konstanz, which greatly 
helped me to finally turn handouts into a paper. 
2 Fox (2010) suggests that this structure may result from movement of an Answer operator in the sense of 
Dayal (1996).   
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the (characteristic function of the) set of propositions (5).3 
(5) {p: ∃x[student@(x) & p = λw. invitew(j, x)]} 

Turning now to functional readings, the denotation that Engdahl proposes for example (1) is the 
set of propositions in (6).4  
(6) {p : ∃f<e,e> [∀x. picture-of@(f(x), x) & 

   p = λw. ¬∃x[girl@(x) & submitw(x, f(x))] ]} 
The LF from which Engdahl computes this denotation is essentially (7).  
(7) λp. which Ey [picture@ of herselfy]   λf. Q(p) λw. no girl@ λx. tx submitw tf(x) 
E is a covert variable-binder and type-shifter which corresponds to Engdahl's rule of Closure.5  
(8) [[Ex ζ]]g = λf<e,e>. ∀x. [[ζ]]gx/x(f(x)) = 1 
Compare (7) to the LF for a non-functional reading of the same sentence, which would be (9). 
(9) λp. which picture@ of herselfy   λz. Q(p) λw. no girl@ λx. tx submitw tz 
There are three important differences:  First, herselfy is free in (9) but bound by the covert 
operator  Ey in (7).  Second, the sister of the which-DP is a predicate of individuals in (7) but a 
predicate of functions in (9).  Accordingly which in (9) is of type <<ee,t>,<<ee,t>,t>> rather than 
the standard determiner type <et,<et,t>> that it has in (7) and (4).  Third, the wh-trace is a simple 

                                                
3 I use a semi-formal meta-language as in Heim & Kratzer (1998), with additional notational conventions 
that should be self-explanatory.  (E.g., student@(x) means 'x is a student in the utterance world.') 
4 For expository simplicity, I construe all nouns rigidly or de re (hence the indexical subscripts on both 
picture and girl).  The general version of the theory – both Engdahl's and mine – also generates de dicto 
readings, i.e., LFs in which the world-arguments in (some or all) NPs are bound.  For example, in 
addition to LF (7) with denotation (6), Engdahl's theory generates LF (i) with denotation (ii).   
(i) λp. which Ey,w' [picturew' of herselfy]   λf. Q(p) λw. no girlw λx. tx submitw tf(x)(w) 
(ii) {p : ∃f<e,se> [∀x∀w'. picture-ofw'(f(x)(w'), x) & 
   p = λw. ¬∃x[girlw(x) & submitw(x, f(x)(w))] ]} 
(i)/(ii) is arguably a better rendition of the intuitively salient functional reading of (1) than (7)/(6).  
Answers to functional questions typically name functions-in-intension and do not (even in conjunction 
with contextual information) determine the extensions of these functions in the utterance world.  
Relatedly, (iii) is judged true when John knows that no man invited his mother-in-law (whoever the men 
and their mothers-in-law may be) but doesn't know anything about who the men are, who is whose 
mother-in-law, and who invited whom.   
(iii) John knows which of his relatives no man invited. 
It is therefore an unrealistic simplification to restrict attention to rigid readings, as I will throughout the 
main body of this paper.  We want to be sure, of course, that the paper's lessons are not dependent on the 
simplification.  See footnote 12 below. 
5 Definition (8) covers just one special case of a family of E-operators that can bind any number of 
individual and/or world variables.  See previous footnote and examples in Engdahl (1986) for other 
special cases.  I refer to the literature for formal treatment of the general case, as well as for proposals to 
break down the job of E into more elementary separate operations such as lambda abstraction (variable-
binding) and further type-shifting (e.g. from <e,et> to <ee,t>).  See e.g. von Stechow (1990), Jacobson 
(1994, 2002). 
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individual variable in (9) but a complex of a function-variable and its argument in (7).  The 
argument in this complex is a variable bound by no girl. 
We can thus summarize Engdahl's analysis of functional readings as a package of three 
innovations: 
(i) pronoun binding within NP:  

a covert operation at the edge of the NP restricting which, which both binds pronouns 
inside the NP and shifts the type of the NP from a predicate of individuals to a predicate 
of functions; 

(ii) polymorphic which: 
a type-flexible meaning for which, which allows it to quantify not only over individuals 
(type e) but also over functions to individuals (e.g. type <e,e>); 

(iii) layered traces:6 
the option of introducing covert arguments into traces, so that the trace as a whole can 
consist of one part that is bound in the usual way by the moved phrase, plus another part 
which may be bound from elsewhere. 

The analysis put forth in this paper will contain versions of innovations (ii) and (iii) 
(polymorphic which and something tantamount to layered traces), but no counterpart of 
innovation (i) (pronoun-binding within NP).  

2.  Partial functions and presupposition projection 

Before I embark on the new analysis, I would like to amend a detail of Engdahl's proposal that is 
typically glossed over.  This concerns the domains of the functions.  According to the 
formulation in (6) above, the interrogative quantifier ranges over functions f that satisfy the 
condition ∀x. picture-of@(f(x), x).  Taken literally, these would be total functions on the domain 
De, mapping every individual to a picture of it.  But many individuals don't have pictures, so no 
such total functions realistically exist.  The functions that functional readings are typically about 
seem to be partial functions.  But which partial functions exactly, and how can their partiality be 
made explicit in the analysis?  This pedantic-sounding question turns out to be pertinent to the 
agenda of this paper. 
In order to admit partial functions, we want to change the definition of the E-operator from (8) to 
(10). 
(10) [[Ex ζ]]g = λf<e,e>. ∀x[x ∈ dom(f) →  [[ζ]]gx/x(f(x)) = 1] 
But functions whose domain is too small won't do either.  Intuitively, (1) asks for functions that 
are defined (at least) for all the girls.  We cannot encode this directly in the meaning of E, since 
we don't have compositional access to the NP girl at this point in the structure.  Fortunately, we 
don't need to.  The issue takes care of itself through standard mechanisms of presupposition 
projection.   
                                                
6 I borrow this label from von Stechow (1990). 



Heim, Functional readings, version December 2012  
4 

printout date: December 8, 2012 

Let us see what happens in the step-by-step compositional calculation for the LF in (9), paying 
close attention to any denotation gaps that arise from partiality.  We start with the layered trace. 
(11) [[tf(x)]]g is defined only if g(x) ∈ dom(g(f)); 

where defined, [[tf(x)]]g = g(f)(g(x)) 
The clause tx submitw tf(x) thus has a truth-value under only some assignments, and when we 
lambda-abstract over the variable x we obtain a partial function.7 
(12) [[λx. tx submitw tf(x)]]g = λx: x ∈ dom(g(f)). submitg(w)(x, g(f)(x)) 
For the next node up, we need to assume something about how presuppositions project from the 
nuclear scope of a quantifier.  A standard assumption for no-DPs is that they project universal 
presuppositions, so we get the following partial proposition after binding the world variable. 
(13) [[λw. no girl@ λx. tx submitw tf(x)]]g  = 

λw: ∀x[girl@(x) → x ∈ dom(g(f))]. ¬∃x[girl@(x) & submitw(x, g(f)(x))] 
At the end of the computation, we then have this. 
(14) [[λp. which Ey [picture@ of herselfy]  λf. Q(p) λw. no girl@ λx. tx submitw tf(x)]]g  = 

{p:  ∃f [∀x[x ∈ dom(f) → picture-of@(f(x), x)]  &  
 p = λw: ∀x[girl@(x) → x ∈ dom(f)]. ¬∃x[girl@(x) & submitw(x, f(x))]]} 

This looks like a set of partial propositions, but upon closer inspection the propositions in this set 
are not genuinely partial.8  Rather, since w does not occur in the domain-description of the λw-
term, we always get either a total proposition or the universally undefined proposition (the empty 
set of world-truth-value pairs).  It depends on whether or not f satisfies the condition ∀x[girl@(x) 
→ x ∈ dom(f)].  If it does, (15) holds, otherwise (16). 
(15) λw: ∀x[girl@(x) → x ∈ dom(f)]. ¬∃x[girl@(x) & submitw(x, f(x))]   

=   λw. ¬∃x[girl@(x) & submitw(x, f(x))] 
(16) λw: ∀x[girl@(x) → x ∈ dom(f)]. ¬∃x[girl@(x) & submitw(x, f(x))]   

=  ∅  
This being so, we can redescribe the denotation in (14) as follows. 
(17) {p:  ∃f [∀x[x ∈ dom(f) → picture-of@(f(x), x)]  & ∀x[girl@(x) → x ∈ dom(f)] & 

  p = λw. ¬∃x[girl@(x) & submitw(x, f(x))]]}  
  ∪ {∅} 

The extra pathological element ∅ looks out of place as a member of a question denotation, but 
its presence is arguably innocuous.  It makes no difference to how such sets of propositions can 
be used in semantic and pragmatic theories of question-answer dialogues and of question-

                                                
7 This step is based on Heim & Kratzer's (1998) “pedantic” version of the Predicate Abstraction rule, 
which turns the presuppositions of the abstracted clause into restrictions on the domain of the function: 
(i)  [[λ i α]]g = λx: α ∈ dom([[ ]]gi/x). [[α]]gi/x 
8 The following reasoning depends on the (unrealistic) idealization that all nouns are interpreted rigidly.  
But see the footnote 12. 
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embedding predicates.9  Disregarding this pathological element, then, we see that all the 
propositions in our question denotation are about functions whose domains include all the girls, 
as desired.  We can simplify (17) further; the following formulation is equivalent.10 
(18) {p:  ∃f [∀x[girl@(x) → x ∈ dom(f) & picture-of@(f(x), x)]  & 

  p = λw. ¬∃x[girl@(x) & submit (x, f(x))]]}  
  ∪ {∅} 

In this section, I have gone beyond what was made explicit by Engdahl or (to my knowledge) by 
subsequent authors who have pursued Engdahl-style analyses of functional questions.  The issue 
of what are the domains of the relevant functions is not normally attended to.  Once it is 
contemplated, however, it seems to me that the story about partiality and presupposition 
projection that I just laid out is the obvious story to tell.  The significance of this point will 
become clear shortly.  In a nutshell, my own proposal will rely even more extensively on 
presupposition projection.  But in light of what we just saw, none of the machinery I must invoke 
will be new.  If it was not machinery that figured explicitly in previous implementations of 
Engdahl's theory, that was only because those implementations contained an unrealistic 
idealization.  

3.  In situ interpretation of the restrictor of which 

A crucial ingredient in the analysis to be advocated here is the position of the restrictor NP of 
which at LF: it is not in its wh-moved surface position but inside the question nucleus and within 
the scope of the relevant non-wh quantifier (e.g., no girl).  There are two variants of this 
assumption.  Following Rullmann & Beck (1998), the entire which-DP is in the low position 
(henceforth "in situ"), and following Fox (2000), the in situ position contains a "converted trace."  
On both versions, the in situ DP is interpreted as a definite description that contains a free 
variable.  This variable is existentially bound from the edge of the interrogative clause, either by 
a covert existential quantifier, perhaps wrapped into the Q morpheme (Rullmann & Beck), or by 
the determiner which in its wh-moved position (Fox).  The choice between the two variants is 
immaterial to the goals of this paper.  For concreteness, I spell out the Foxian version.  Before I 
add counterparts of Engdahl's innovations (ii) and (iii) to cover functional readings, I illustrate 
the basics with a non-functional which-question. 

                                                
9 For example, the mapping to partitions that is defined in footnote 11 yields identical results with or 
without the pathological member in the input. 
10 Proof sketch: One might think that (18) is a proper superset of (17), because the existential quantifier 
over functions has a stronger restriction in (17) than in (18).  Consider a function f which meets the 
restriction in (18) but not the one in (17): the domain of f is a proper superset of the girls, f maps all the 
girls to pictures of them, but f is also defined for some boys and it maps those not to pictures of them but 
to their cars.  Doesn't this entail that there is a proposition in the set (18) that is not in (17), namely the 
proposition that no girl x submitted f(x)?  As it turns out, this proposition is identical to the proposition 
that no girl x submitted fG(x), where fG is f restricted to the set of girls.  (Formally, fG :=  λx: x ∈ dom(f) 
& girl@(x). f(x).)  And since fG does fall under the restrictor in (17), this proposition is in (17) as well.  
In other words, no proposition contained in (18) can be missing from (17) after all, therefore (18) = (17). 
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Chomsky's (1995) so-called copy theory of movement broke movement down into the operations 
Copy and Delete.  Fox spelled out additional operations that are needed to obtain interpretable 
operator-variable structures.  His mechanism of “trace conversion” interpolates a step between 
Copy and Delete, the insertion of a binder index (lambda operator) in the immediate scope of the 
higher copy and a matching variable as a sister to the lower copy.  After this, he obtains an 
interpretable configuration by not only deleting suitable parts of either copy but also inserting the 
type-shifters IDENT and THE in suitable places.   
These mechanisms allow the following derivation for the question which student did John invite? 
(19) base-generated:    λp. Q(p) λw. John invitew which student@ 

copy:    λp. which student@ [Q(p) λw. John invitew which student@] 
insert binder and variable:  
 λp. which student@ λx. Q(p) λw. John invitew [which student@ x] 
delete lower determiner and higher NP:  
 λp. which λx. Q(p) λw. John invitew [student@ x] 
insert type-shifters:  
 λp. which λx. Q(p) λw. John invitew [THE student@ IDENT x] 

How is the LF in the final line of this derivation interpreted?  The type-shifters THE and IDENT 
are defined in (20) and (21), IDENT x combines with student@ by Predicate Modification, and 
the "converted trace" has the meaning in (22). 
(20) [[THE]] = λPet: ∃!xe[P(x)]. ιxe[P(x)] 
(21) [[IDENT]] = λxe. λye. x=y  
(22) [[THE student@ IDENT x]]g = g(x) if student@(g(x)), otherwise undefined 
The presupposition triggered by THE projects and creates partial functions under lambda-
abstraction.  The only other thing we need to complete the computation is an appropriate 
meaning for which. 
(23) [[which]] = λPet. ∃xe[P(x)] 
(24) [[λp. which λx. Q(p) λw. John invitew THE student@ IDENT x]] = 

{p: ∃x. p = λw: student@(x). invitew(j, x)} 
Two points here deserve attention.  First, I chose an unrestricted meaning for which, which 
implied that the upper copy of the NP had to be deleted to obtain an interpretable LF.  This 
contrasts with Fox's treatment of QR, which assumed the standard restricted type (<et,<et,t>>) 
for quantificational determiners, yielding LFs containing both upper and lower copies of the 
restricting NP.  I might have done the same for which; there was so far no reason not to.  My 
motivation for choosing an unrestricted which will emerge below. 
The second point is that I chose a de re interpretation for the which-NP (in keeping with the 
general policy to consider only rigid noun denotations; but see footnotes).  As a result of this, the 
partial propositions computed when abstracting the world-variable w are again not really partial.  
Rather, for x such that x is a student in the utterance world @, we have a total proposition, and if 
x is not a student in @, we have the universally undefined proposition.  This is made transparent 
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in the following reformulation of (24), which shows that we have converged essentially on the 
classical Karttunen semantics.11 
(25) [[λp. which λx. Q(p) λw. John invitew THE student@ IDENT x]] = 

{p: ∃x[student@(x) & p = λw. invitew(j, x)]} ∪ {∅} 

4.  Functional readings 

The assumptions now in place already allow us to generate an LF in which the pronoun herself in 
the which-phrase in (1) is bound by the quantifier no girl in the question-nucleus. 
(26) λp. which λx. Q(p) λw. no girl@ λy. ty submitw [THE picture@ of herselfy IDENT x] 

But this is not yet an LF that expresses a functional reading.  Given that x is a variable of type e, 
each proposition in the set denoted by (26) is a proposition about an individual, not about a 
function as we would like it to be.   
Suppose we generalize the meanings of which, THE, and IDENT in such a way that they do not by 
themselves prejudge the semantic type of the variable x in (26). 

                                                
11 If we attend to the fact that our new syntax also generates de dicto construals of the converted traces, 
we see that this theory is in certain respects closer to Groenendijk & Stokhof (1982) than to Karttunen 
(1977).  The precise relation to Groenendijk & Stokhof's proposal is a topic for a different paper (see 
Rullmann & Beck 1998, Heim 2011).  Here I just observe the existence of a straightforward mapping 
from the question denotations generated in this paper to the partitions proposed as question denotations by 
Groenendijk & Stokhof (1982).  We can use (i) to let our sets of (possibly partial) propositions induce an 
equivalence relation (cf. George 2011).   
(i) ~Q :=  λwλw'. ∀p [Q(p) = 1 →  [w ∈ dom(p) & p(w) = 1 ↔ w' ∈ dom(p) & p(w') = 1]] 
The partition based on this equivalence relation then is exactly Groenendijk & Stokhof's denotation. 
For example, for the simple question Which student did John invite? we generate not only the de re LF 
that we saw in the text (repeated as (ii)), but also the de dicto LF (iii). 
(ii) λp. which λx. Q(p) λw. John invitew [THE student@ IDENT x] 
(iii) λp. which λx. Q(p) λw. John invitew [THE studentw IDENT x] 
Their respective denotations are (ii') (computed already in the text) and (iii'), a set of genuinely partial 
propositions. 
(ii') {p: ∃x[student@(x) & p = λw. invitew(j, x)]} ∪ {∅} 
(iii') {p: ∃x. p = λw: studentw(x). invitew(j, x)]} 
When we apply (i) to (ii'), we obtain different equivalence relations for different choices of @, and 
accordingly different partitions.  E.g., if the actual students (the extension of student@) are Bill and Mary, 
we obtain the 4-cell partition containing the propositions that John invited both Bill and Mary, that he 
invited Bill but not Mary, etcetera.  For the de dicto denotation (iii'), on the other hand, we get the same 
equivalence relation and partition independently of @.  This partition contains a proposition for every set 
of possible individuals (subset of De), namely the proposition that the members of this set and nothing 
else are students whom John invited. 
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(27) polymorphic which, THE, and IDENT: 
(a) [[which]] = λPσt. ∃xσ[P(x)]  
(b) [[THE]] = λPσt: ∃!xσ[P(x)]. ιxσ[P(x)] 
(c) [[IDENT]] = λxσ. λyσ. x=y, 
where σ is any type. 

Type e is still the only possible type for x which allows the entire structure in (26) to be 
interpreted.  After all, the NP headed by picture is type <e,t> and as such can only be modified 
by another phrase of type <e,t>.  This in turn forces IDENT to be type <e,et> and its argument x to 
be type e.  
The situation changes if we furthermore allow the insertion of covert pronouns into our LFs.  
Strategic placement of such covert pronouns can remedy type-mismatches that would otherwise 
result from exploiting the polymorphic potential of which.  For example, if we can generate a 
covert pronoun of type e as sister to the variable after IDENT, that variable itself can be type 
<e,e>; after it combines with its sister, we have a phrase of type e that the ordinary IDENT of type 
<e,et> can apply to.   Among the numerous interpretable configurations that can be generated by 
means of this strategy, there is the following LF for our sentence (1).   
(28) λp. which λf. Q(p) λw. no girl@ λy. ty submitw  

  [THE picture@ of herselfy  IDENT [f proy]] 

Here which has type <<ee,t>,t>, the variable it binds (now written as f rather than x) has type 
<e,e>, and the complement of IDENT contains a covert pronoun of type e which saturates the 
argument position of f.  This pronoun also happens to be bound by the quantifier no girl.  
Needless to say, the two new tricks we have used to generate LF (28) are equivalents of 
Engdahl's innovations (ii) and (iii).  We have a polymorphic which like she does, except that ours 
is unrestricted.  And we have "layered traces" (complexes of function-variables and argument-
variables), except that ours are integrated into the larger structure of a Fox-style converted trace.  
Before we worry about the myriad of additional LFs that this enriched theory generates for our 
example sentence, let us verify that the particular LF in (28) indeed expresses the desired 
functional reading.   
The converted trace triggers a presupposition about the values of y and f, and lambda-abstraction 
over y yields a partial function. 
(29) [[THE picture@ of herselfy  IDENT f proy]]g  = g(f)(g(y))  

if g(y) ∈ dom(g(f)) & picture-of@(g(f)(g(y)), g(y)),   
otherwise undefined 

 (30) [[λy. ty submitw THE picture@ of herselfy  IDENT f proy]]g  =  
λy: y ∈ dom(g(f)) & picture-of@(g(f)(y), y). submitg(w)(y, g(f)(y)) 

At the next node up, the quantifier no girl projects a universal presupposition from its nuclear 
scope, and we get the following partial proposition after binding the world variable. 
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(31) [[λw. no girl@ λy. ty submitw THE picture@ of herselfy  IDENT f proy]]g  = 
λw: ∀y[girl@(y) → y ∈ dom(g(f)) & picture-of@(g(f)(y), y)].  
 ¬∃y[girl@(y) & submitw(y, g(f)(y))] 

As before, because of the rigidity of the nouns, this is either the universally undefined 
proposition or a total proposition, depending on whether the value of f satisfies the 
presupposition in the actual world.  The final result of the computation then is the following set 
of propositions. 
(32) {p:  ∃f [∀y[girl@(y) → y ∈ dom(f) & picture-of@(f(y), y)]  &  

 p = λw. ¬∃y[girl@(y) & submitw(y, f(y))]]}  
∪ {∅} 

Apart from the pathological element, this set contains a proposition for each function that maps 
all girls to pictures of theirs, namely the proposition that no girl submitted what the function 
maps her to.   It is exactly the same denotation that was derived in the amended Engdahl-theory 
(with partial functions) in section 2 above, cf. (18).12 
                                                
12 What if we remove the idealization that all NPs are de re?  As far as I can see, our predicted denotations 
for functional questions will still collapse into (amended) Engdahl's, though we have to go about proving 
this in a different way.  (My reasoning in the text relied on rigidity.)  I don't have a general proof, but let 
me run through a hopefully representative example.   
As noted in footnote 4, a better candidate for the LF of (1) within Engdahl's theory might be (i). 
(i) λp. which Ey,w' [picturew' of herselfy]   λf. Q(p) λw. no girlw λx. tx submitw tf(x)(w) 
Given our amendment that introduced partial functions, (i) denotes (i').  (This differs from the denotation 
given in footnote 4, which predated the amendment.  I am also using some further abbreviations, e.g., 
G(w,x) for girlw(x), and xw ∈ dom(f) for x ∈ dom(f) & w ∈ dom(f(x)).)  
(i') {p : ∃f [∀xw[xw ∈ dom(f) →  P(w, f(xw), x)] & 
  p = λw: ∀x[G(wx) → xw ∈ dom(f)]. ¬∃x[G(wx) & S(w, x, f(xw))] ]} 
In my theory, too, I can let which quantify over functions of type <e,se>, generate an additional covert 
pronoun of type s, and use locally-bound world-arguments for both the nouns picture-of and girl.  This 
yields the LF in (ii), which denotes (ii'). 
(ii) λp. which λf. Q(p) λw. no girlw λx. tx submitw THE picturew of herselfx IDENT f prox prow 
(ii') {p : ∃f .  
 p = λw: ∀x[G(wx) → xw ∈ dom(f) & P(w, f(xw), x)]. ¬∃x[G(wx) & S(w, x, f(xw))]} 
It is easy to see that (i') is a subset of (ii'):  Given the restriction on f in (i'), the domain of p is equivalently 
described as in (i') or (redundantly) as the set of worlds that satisfy ∀x[G(wx) → xw ∈ dom(f) & P(w, 
f(xw), x)].  It remains to show that (ii') is also a subset of (i').   
Let p be an element of (ii'), and let f be a function such that  
(iii) p = λw: ∀x[G(wx) → xw ∈ dom(f) & P(w, f(xw), x)]. ¬∃x[G(wx) & S(w, x, f(xw))]. 
We can define the following restriction of f:   
(iv) f– := λx: x ∈ dom(f). λw: w ∈ dom(f(x)) & P(w, f(xw), x)]. f(xw) 
Since the definition in (iv) guarantees that f– satisfies the restrictor of the existential quantifier in (i'), the 
following proposition p– is contained in (i'): 
(v) p– := λw: ∀x[G(wx) → xw ∈ dom(f–). ¬∃x[G(wx) & S(w, x, f–(xw))] 
But p– =  p, by the definition of f–. 
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The polymorphic meaning of which in combination with the free insertion of covert pronouns 
predicts countless additional interpretable LFs for the same sentence. To represent the intended 
functional reading in the LF (28), I picked <e,e> for the unspecified type σ  in the entry for 
which,  and I chose one covert pronoun that "matched" (i.e., was co-indexed and co-bound with) 
the overt pronoun in the which-phrase.  Nothing in the theory forced these choices.  σ could be 
any type, the number of covert pronouns could be different from the number of overt ones, and 
there need not be any coindexing.  Does this system overgenerate readings?   
Assuming that covert pronouns (indeed, pronouns generally) come only in a few basic types – 
let's say here e and s – the choices for σ in the entry of which are effectively confined to types of 
the form <τ1,< ... <τn, e>..>, where n ≥ 0 and each τi is e or s.  The whole type needs to end in e 
to ensure that the converted trace is interpretable.   
As for covert pronouns, let's first consider free covert pronouns and convince ourselves that we 
needn't worry about those.  For example, suppose Mary is sufficiently salient in the context to be 
referred to by a zero pronoun, and the speaker utters Which book did John read?  Our liberal 
syntax predicts, oddly, that one possible parse for this surface string could be the LF in (33), 
which – assuming that the contextually given assignment maps x to Mary – denotes (34). 
(33) λp. which λf. Q(p) λw. John readw [THE book@ IDENT [f prox]] 

(34) {p:  ∃f [m ∈ dom(f) & book@(f(m))]  & p = λw. readw(j, f(m))] }  ∪ {∅} 
Answers to this "reading" of the question should be assertions like John read Mary's dissertation 
or John read the book that Mary gave him for Christmas, but not e.g.  John read ''War and 
Peace'', unless there is some known connection between Mary and "War and Peace", e.g. it is 
presupposed that Mary gave "War and Peace" to John for Christmas.  The answers predicted 
appropriate on this reading are intuitively among the possible answers for the question, but we 
certainly don't feel there is a specific reading of the question that allows only answers about 
books related to Mary.  On the other hand, if we assume, as is common, that quantifiers 
(including interrogative ones) can be parsed with covert contextually provided restrictors, we 
already predict anyway that the question has a "reading" that is about books related to Mary.  So 
I suggest that there is nothing to worry about: the additional LFs with free covert pronouns that 
arise from our innovations for functional readings only duplicate meanings already expressible 
by simpler LFs. 

What about bound covert pronouns that don't match overt bound pronouns in the which-NP?  As 
Engdahl (1986) already argued, being able to generate these is desirable.  Functional readings 
exist even in questions without overt bound pronouns.  A simplified variant of our original 
example, Which picture did no girl like, still can have answers like 'her graduation picture'.  This 
is captured by the LF in (35), which our system generates. 
(35) λp. which λf. Q(p) λw. no girl@ λy. ty submitw [THE picture@ IDENT [f proy]] 

The reverse case, of overt bound pronouns which do not have matching covert counterparts, is 
not supported by empirical evidence, but is there evidence that it is impossible?  We have 
already come across a concrete example in LF (26) for sentence (1), where the bound herself in 
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the which-NP was not matched by a covert argument of the wh-variable.  If parsed as in (26), the 
question should elicit answers that name a particular picture which is presupposed to be a picture 
of each girl.  In this particular example, such a reading may be unavailable for the extraneous 
reason that there is no such thing as a picture of each girl.  (A picture that shows two or more 
girls is not really a picture "of" any one of them, only a picture of the plurality).  Let's change the 
example to correct this issue and consider the dialogue in (36), which sounds unexceptional. 
(36) Which institution in his hometown does every Boston schoolboy visit in first grade? 

– The Science Museum. 

The upshot of this discussion is that I am not aware of any empirical problems with the present 
system's unconstrained generation of covert pronouns. 

5.  Comparison with Engdahl's proposal 

The present analysis of functional questions is a close relative of Engdahl (1986).  The main 
difference is in the LF-position of the which-NP and, relatedly, in the nature of the relation 
between the bound pronoun and its superficially non-c-commanding quantificational 
"antecedent".  For Engdahl, this relation is indirect: the real binder of the pronoun is a covert 
operator.  On my approach, it is the very same relation that obtains in ordinary cases of bound 
variable pronouns with c-commanding quantificational antecedents.  I would like to argue that 
this is a good thing.  The gist of the argument is that by recognizing the relation between pied-
piped pronoun and quantifier as an ordinary instance of bound-variable anaphora, we 
automatically predict the pronoun's morphological shape: whether it is reflexive or not, and what 
phi-features it bears.   

Engdahl's denial that herself in our example (1) is really bound by no girl creates puzzles.  
Before I elaborate on these, I hasten to acknowledge that a DP strictly speaking never binds 
variables.  When we say that a pronoun is bound by a DP in a run-of-the-mill case of a bound-
variable reading, this is always shorthand for the pronoun being bound by the lambda operator 
(binder index) which was created by the movement of that DP.  Still, Engdahl's analysis denies 
that herself is bound by no girl even in this usual, not quite literal, sense.  The E-operator that 
binds the pronoun is not the operator created by moving the quantifier; it stands in no syntactic 
relation with it.  

One puzzle that this creates concerns the phi-features (person, number, gender) that we see on 
the bound pronoun.  herself in (1) is 3rd person singular feminine, just as it would have to be if it 
were bound by no girl.  If we replace no girl by a quantifier with different features, we see 
corresponding changes on the pronoun (always assuming a functional reading, of course).13 
(37) Which picture of himself did no boy submit? 

                                                
13 Manfred Krifka (pc) asked about the obligatoriness of this agreement and reported that some speakers 
also accept functional readings with a non-agreeing, generic, pronoun (e.g. oneself).  I have not 
investigated this matter. 



Heim, Functional readings, version December 2012  
12 

printout date: December 8, 2012 

(38) Which relative of theirs did most people complain about?  
(39) Which mistake that we have made will none of us ever forgive ourselves? 
The question for an Engdahl-style approach thus is why the pronoun should agree in phi-features 
with a DP that doesn’t bind it.   

Whether this is a real problem depends on what feature agreement in bound-variable pronouns is 
all about in the first place.  If it is all a consequence of the semantics of features (e.g., 
presuppositions associated with the features that will fail when they don’t “agree”), then 
Engdahl's innovation (i) seems not to hurt.  The features on the pronoun will constrain the 
domain of the questioned function (e.g. to females in (1)).  In the nucleus of the question, this 
function is applied to the individuals quantified over by the pronoun’s apparent antecedent, and 
presupposition failure ensues at this point if the function’s domain is too small.  There is an 
extensive debate in the literature about whether the semantic approach to agreement can cover all 
the data or must be replaced or supplemented by syntactic agreement mechanisms.  Kratzer 
(2009) and Heim (2008) have taken the latter position, although the debate continues (see e.g. 
Jacobson 2012, Sudo 2012) and I can certainly not do justice to it in this paper.  But let me draw 
your attention to example (39) in the list above, which is modeled on cases that are especially 
challenging for the purely semantic approach (see Rullmann 2008).  I will only conclude here 
that Engdahl's theory entails a commitment to the semantic approach to feature agreement in 
bound variables.  If there are cases that do require a syntactic agreement mechanism and these 
cases can be replicated in configurations of binding reconstruction, then the absence of a real 
binding relation between the pronoun and its apparent antecedent will, at the very least, force 
complicated and unattractive revisions in the statement of the syntactic agreement mechanism. 

A more familiar challenge for Engdahl's analysis is the distribution of reflexive vs. non-reflexive 
pronoun forms.  As already observed by Engdahl (1986), whether the pronoun inside the which-
phrase is reflexive depends on the syntactic relation between the wh-trace and the apparent 
antecedent.  E.g., we can have a reflexive herself in (1), where the wh-trace is the object of the 
clause whose subject is the “antecedent” no girl.  But if we embedded the “antecedent”, say, 
within the subject so that it no longer c-commands the wh-trace, we would need a non-reflexive 
pronoun. 
(40) Which picture of *himself/him did every boy’s mother choose? 
This sort of data, of course, historically motivated the idea of “reconstruction”, or applying 
Binding Theory to the pre-movement structure, to begin with.  In general, the licensing of the 
reflexive form depends on where the pronoun was in relation to the apparent antecedent before 
wh-movement took it out of its scope.  But if, as Engdahl's innovation (i) would have it, the 
apparent antecedent is not the pronoun’s binder, why is its position relevant at all?   

Responses that an advocate of Engdahl might make here go in two directions.  One is to define a 
notion of “syntactic binding” that is sufficiently different from semantic binding so that the 
apparent antecedent can be a syntactic binder without being a semantic one.  (Binding Theory 
then looks at syntactic binding, of course.)  Proposals in this general spirit were elaborated to 
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some extent in the 1980s (see e.g. Barss 1986, von Stechow 1990), but are not currently seen to 
compete insightfully against the more ambitious enterprise (initiated by Reinhart 1983) of basing 
Binding Theory on an independently established notion of binding that also plays a role in 
semantics.  A different and more appealing stance for a contemporary Engdahl-advocate would 
be that there is no such thing at all as a syntactic Binding Theory in the sense of a filter on 
syntactic representations of anaphoric relations.  A step in this direction is the analysis of 
reflexive pronouns as detransitivizing operators on transitive predicates.  Since this does not 
work for our example (the meaning of (1) does not reflexivize the ‘picture-of’-relation), more 
sophisticated versions of this type of approach distinguish between “real” reflexive pronouns, 
whose locality requirements follow from the semantic combinatorics, and a class of “exempt 
anaphora” (Büring’s term), which have weaker constraints related to discourse structure and 
point of view.  If it could be maintained that reflexive-“binding” into an NP is generally of the 
latter sort, this would remove all examples in functional questions from the realm of true 
reflexives and absolve the proponent of Engdahl's innovation (i) from worrying about them.  I 
am unclear about the details of this, however, and it seems doubtful that the line between real 
and exempt anaphora can be drawn in this way (see Büring 2005).  At any rate, I haven’t seen an 
explicit way to make principled sense of contrasts like (1) vs. (40) while denying that there is a 
binding relation between the reflexive and its apparent antecedent in (1). 

By the same logic, denying that there is a binding relation between the pronoun and its apparent 
antecedent poses a problem for the formulation of the constraint responsible for Weak Crossover, 
if that is another constraint on well-formedness of representations.  If, for example, the relevant 
constraint is that bound variable pronouns must be c-commanded by a binder in an A-position 
(as maintained by Reinhart 1983 and defended against counterexamples by Büring 2005), we do 
not expect the implicit operator which supposedly binds the pronoun in (1) to be capable of 
licensing it.  The formulation of the constraint will need to be revised, and it remains to be seen 
if this is possible without sacrificing simplicity, and without making it a mere accident that the 
apparent binder must c-command the trace of the wh-phrase that contains the pronoun. 

These are the considerations that militate against Engdahl's innovation (i) and favor instead an 
analysis that is able to let the pronoun in the fronted phrase of a functional question be bound by 
its apparent antecedent in the question nucleus. 

6.  Implications for relative clauses 

In this final section, I argue that the current analysis of functional which-questions leads 
inevitably to a head-raising analysis of certain relative clauses.   

To set the stage for the argument, observe that some functional questions come in two apparently 
synonymous variants: the bound pronoun and the binding quantifier can switch places with no 
difference in grammaticality or meaning. 
(41) Which report about him did every boy read? 
(42) Which report about every boy did he read? 
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Under the assumptions of this paper, reconstruction of the restrictor of which into the question-
nucleus is a necessary step, but not in itself sufficient, to enable binding of the pronoun in (42).  
We must also invoke whatever mechanism allows binding out of a non-c-commanding position 
in declarative examples like A report about every boy was placed in his file – for example, QR of 
every boy out of the containing DP. 
(43) LF for (42), first approximation: 

λp. which λf. Q(p) λw. every boy@ λx. hex read THE [report@ about@ tx] IDENT [f prox]   
This LF receives the desired interpretation (equivalent to (41)), but should be expected to be 
ruled out as a Strong Crossover violation.  (The QR-trace of evert boy is c-commanded by a 
coindexed pronoun.)  To explain why (42) is nonetheless acceptable (on the bound reading), let's 
invoke an intermediate trace and late merger of the about-PP. 
(44) LF for (42): 

λp. which λf. Q(p) λw. every boy@  λx.  
  THE report@ about@ tx IDENT [f prox]    λz. hex read THE report@ IDENT z 

Examples with the quantifier no do not as easily allow this reversal:  
(45) Which report about him did no boy read? 
(46) *Which report about no boy did he read?  
Presumably this is for reasons which generally make non-c-commanding binding by no harder 
than by every; cf. *A report about no boy was placed in his file.14 

Having seen that the quantifier and the pronoun can (at least sometimes) switch places, one may 
wonder whether it is even necesssary to have a quantifier in one place and a pronoun in the other.  
Can we also have quantifiers in both places or pronouns in both places? 
(48) Which report about every boy did every boy read? 
(49) Which report about him did he read? 
These examples certainly have grammatical readings of some kind, but can they have the 
relevant functional readings, as paraphrases of (41) and (42)?  For the two-pronoun case (49), the 
answer is clearly no; this sentence only allows a referential reading of he and requires a context 
which provides a suitable salient male or an antecedent for discourse anaphora.  This is 
unsurprising for my analysis as well as for Engdahl’s15.  On my assumptions, neither pronoun 
                                                
14 A universal quantifier apparently can be embedded even further than it is in (42), e.g., in a relative 
clause modifying the which-phrase, and still the relevant functional reading remains grammatical. 
(i) Which book that every man bought did he read? 
A derivation for (i) that is parallel to (44) will involve QR out of a complex-NP island, and yet there does 
not seem to be another way to get the pronoun bound.  This raises a legitimate concern about whether our 
approach is on the right track.  But the problem of universal quantifiers taking extra-wide scope is more 
general, as the literature on "telescoping" documents (Roberts 1989). 
15 Von Stechow (1990) and Jacobson (1994, 2002) go further than Engdahl and allow the binding of 
pronouns by covert abstractors not just in which-phrases but quite generally.  This harbors the danger of 
generating a functional reading for (49); see Jacobson (2011). 
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can find a binder.  On Engdahl’s assumptions, the first pronoun could be bound covertly by E in 
the which-DP, but the second pronoun (in the question nucleus) would still remain free.  The 
case with two quantifiers is more interesting.16  The particular example in (48) cannot be 
interpreted in the same way as (41) and (42), but there are somewhat more complex examples in 
which two quantifiers seem to be tantamount to a quantifier and a pronoun.  For example, when 
we replace the PP-modifier on the which-phrase by a relative clause, the same functional reading 
emerges in three out of the four ways of choosing universal quantifiers or pronouns. 
(50) (a) Which book that he bought did every man read? 

(b) Which book that every man bought did he read? 
(c) Which book that every man bought did every man read? 
(d) #Which book that he bought did he read? 

Moreover, functional readings in two-quantifier structures also exist when the quantifiers differ. 
(51) Which book that every man bought did no man read? 

How does the theory advocated in this paper apply to two-quantifier examples like (50c) and 
(51)?17  What sort of LF do we need for the intended functional reading?  which needs to be of a 
functional type, for sure, but this in itself is not enough.  As long as the quantifier every man 
scopes within the relative clause, the relative clause will denote the property of being bought by 
every man.  This is bad no matter what else happens in the larger structure; the intended reading 
just isn’t about books with this property.  Does it help to scope the quantifier out of the relative 
clause and over the matrix?  This could lead to an LF like (52) (with a derivation parallel to (43) 
above18). 
(52) λp. which λf. Q(p) λw.  

 every man@ λx. every man@ λy.  
 tx read THE [book@ λz. ty boughtw tz] IDENT [f proy] 

The first every man here is the matrix subject and the second one the subject in the relative 
clause, and each binds its own variable.  When we get to fill in the argument of f after IDENT, we 
can in principle choose pronouns coindexed either one of these variables.  (52) represents one 
choice among others, but all of them lead to readings that ask about what happens in pairs of 
men.  E.g. (52) requests answers like ‘for every pair of men (whether distinct or identical), the 
first man read the book that the second man paid the highest price for’, or more succinctly, 
‘every man read every man’s most expensive book-purchase’.  But the reading we are trying to 
capture is not intuitively about pairs of men.  I conclude that QRing the embedded quantifier out 
of its relative clause is not helpful (even if we set aside qualms about the non-locality of this 
scoping). 
                                                
16 I am indebted to Jacobson (2011) for raising this issue. 
17 I won't say anything further about the remaining members of the paradigm in (50).  (50a) works just 
like (1).  (50d) cannot express a functional reading for reasons already mentioned in connection with (49).  
As for (50b), see footnote 15 above.   
18 I disregard late merger. 
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What else can we do?  Engdahl and other analysts of functional readings have proposed that the 
interpretation of NPs as predicates of functions is not restricted to which-phrases, but available 
more widely, for example in definite descriptions where NPs head relative clauses.  Jacobson 
(2011), who analyzes examples of the sort of our (50c) and (51), implements the intuition that 
book that every man bought (the complex restrictor of which), denotes the set of book-valued 
functions which map every man to a purchase of his.  To obtain this meaning, she treats both the 
head noun book and the relative clause as predicates of functions, which implies that 
relativization here is abstraction over functions, not individuals.  In my approach, the coercion of 
nouns into types other than <e,t> has so far been unnecessary – the covert E-operators 
accomplishing such a type shift were precisely the innovation of Engdahl's that I abolished.  Can 
I still allow wh-movement in relative clauses to abstract over functions?  Not if the denotation of 
the relative clause must intersect with a predicate of individuals.  But as long as the relative 
clause has no external head at LF that it must modify, there is no problem.  In other words, if I let 
relativization abstract over functions, I need a head-raising analysis of relative clauses.  A head-
raising analysis, in the context of the copy-theory of movement and the option to delete higher 
copies, enables the derivation of LFs in which relative clauses don't modify another predicate.   

(53) is a simple example of such a head-raising-cum-reconstruction derivation for a relative 
clause construction.19  In (54), I apply head-raising to the NP in the which-phrase we are 
interested in, this time in conjunction with the options of polymorphic which, function variables, 
and covert pronouns.  
(53) Every cat that John petted purred. 

(a) base-generated:  [DP every [CP John petted@ cat@]] purred@ 
(b) copy head noun:   [every [NP cat@ [John petted@ cat@]]] purred@ 
(c) insert binder and variable: [every [cat@ λx. John petted@ cat@ x]] purred@ 
(d) delete higher copy: [every λx. John petted@ cat@ x] purred@ 
(e) insert type-shifters: [every λx. John petted@ THE cat@ IDENT x] purred@ 

(54) which book that every man bought 
(a) base-generated: which [every man@ bought@ book@]  
(b) QR every man (locally):  which [every man@ λx. tx bought@ book@]  
(c) copy head noun: which book@. every man@ λx. tx bought@ book@  
(d) insert binder, variable: which book@ λf. every man@ λx. tx bought@ book@ f 
(e) delete higher copy: which λf. every man@ λx. tx bought@ book@ f 
(f) insert type-shifters: which λf. every man@ λx. tx bought@ THE book@ IDENT f 
(g) insert covert pronoun: 
 which λf. every man@ λx. tx bought@ THE book@ IDENT f(prox)  

                                                
19 The head-raising LF in (53e) is intended to express the standard truth-condition ∀x[cat@(x) & 
pet@(j,x) → purr@(x)].  This means that presuppositions of the restrictor of every must be able to be 
"locally accommodated" rather than projecting out universally.  Presupposition projection from quantified 
structures presents a messy empirical picture, but as far as I know this assumption is broadly in line with 
established facts.  (See e.g. Sudo 2012 for recent discussion.)    
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The derivation in (54) does not yet complete the analysis of example (50c) or (51).  (54) displays 
only what goes on inside the which-DP which book that every man bought.  But this DP is part of 
the larger structure of an interrogative sentence, in which it as a whole moves too, leaving its 
own copy-trace and eventually losing its whole restrictor to deletion.  This is shown  (for 
example (50c)) in (55).  The dots abbreviate the material after λf that was spelled out in (54g). 
(55) (a) base-generated:  λp. Q(p) λw. every man@ readw which λf. ...  

(b) QR every man:   λp. Q(p) λw. every man@  λy. ty readw which λf. ... 
(c) copy which-DP:   
  λp. [which  λf. ...]. Q(p)  every man@ λy. ty readw [which  λf. ...]  
(d) insert binder, variable:  
    λp. [which  λf. ...]  λg. Q(p) λw.  every man@  λy. ty readw [which  λf. ...] g 
(e) delete higher copy of NP and lower copy of which:  
  λp. which  λg. Q(p) λw.  every man@  λy. ty readw [λf. ...] g 
(f) insert type-shifters:  
    λp. which  λg. Q(p) λw.  every man@  λy. ty readw THE [[λf. ...] IDENT g] 

Movement of the which-DP here was accompanied by the insertion of another binder and 
variable of functional type, which for clarity I represented by a different letter: λf … f is from the 
head-raising operation in the relative clause,  λg … g from wh-movement in the matrix.  The 
derivation of an interpretable LF is still not finished.  Let us look carefully at the types in the 
question nucleus.  Unlike in the examples earlier in the paper, the predicate headed by IDENT 
does not modify a property of individuals; the lambda-abstract that is its sister is a predicate of 
functions.  To enable intersective modification, IDENT itself must therefore head a predicate of 
functions.  Assuming that IDENT is polymorphic (as in entry (27c) above), this is possible – as 
long as the complement of IDENT denotes a function.  We have g here, so the latter requirement 
is met.  We do not, in this case, want to supply g with an argument, since we do not want type e 
for the complement of IDENT.  But higher in the tree we eventually do need type e, namely to 
saturate the argument of the verb read.  This works out if we use a polymorphic THE  (as in 
(27b)), which forms a definite description of a function, but then we give this entire description a 
covert argument.  In other words, the question nucleus in the final LF must look like this. 
(56) every man@  λy. ty readw [THE [[λf. ...] [IDENT g]]](proy) 
Notice the hierarchical structure of the complex object of read.  Topmost, a term denoting a 
function combines with an argument bound by (the matrix occurrence of) every man.  The 
function-denoting term in turn is headed by (polymorphic) THE, which combines with a complex 
predicate of functions.  That predicate in turn breaks down into the beheaded relative clause 
(whose innards are displayed in (54)) and the modifier IDENT g.   

How is all this interpreted?  The beheaded relative clause, i.e., the λf-term shown in (54), is true 
of those functions which map every man to a book, and moreover to a book that he bought.  The 
question nucleus shown in (56) contains the free function variable g, so it expresses a proposition 
about the value of a certain function.  It has a presupposition about the function g, namely that 
this is a function which falls under the λf-term, i.e., a function which maps all men to books they 
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bought.  Suppose we pick a function that satisfies this presupposition, for example, the function 
that maps each man to the most expensive book he bought.  If this is the value of g, the question 
nucleus then asserts about it that every man read what it maps him to; in other words, that every 
man read the most expensive book he bought.  This is one of the possible answers.  We have 
captured the desired reading. 

The analysis we have proposed for (50c) relies on machinery that is not really different from 
what we already needed for the basic functional question in (1).  But it is fair to say that we had 
to generalize certain tools in ways that were not already forced by the run-of-the-mill cases of 
functional questions that we started out with.  Extending polymorphicity to the type-shifters 
IDENT and THE was one of these moves.  More surprisingly, perhaps, we had to deploy covert 
pronouns with some flexibility as to exactly where they go.  As for the head-raising analysis for 
relative clauses, it is an old idea proposed previously with other kinds of motivation.  That it is 
also needed in the present setting may be seen as further support for it, but also raises further 
questions that I don't have space to explore here.  Predictions that are yet to be checked may arise 
particularly from the hypothesis that not all relative clauses involve raising and that raising and 
matching relatives coexist with subtly different properties (Sauerland 2003).  
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