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1. The problem: when do we exhaustify an answer to a total question 
 
Consider the following situation: John and Peter know the list of the people who have been 
invited to a certain party; they also know that invited people are either philosophers, chemists, 
or linguists, and that no invited person is both a linguist and a chemist, nor both a linguist and 
a philosopher or both a chemist and a philosopher. Then John asks Peter:  
 

(1) Who came to the party ? 
 
Consider now the following answers that Peter could utter: 
 

(2) a. Three philosophers. 
b. Some philosophers, and many chemists 
 

(3)  a. No philosopher 
 b. Few philosophers. 

 
(4) a. Exactly three chemists. 

b. Between  3 and 5 chemists 
 c. Between 3 and 5 chemists and many linguists 
 

(5) a. Some philosophers, and no chemists 
      b. Three philosophers, but few chemists 

 
Answers such as those given in (2) are interpreted as exhaustive. That is, one can infer from 
(2)a that exactly three philosophers came to the party, and that there werenÕt any linguist nor 
any chemist. (2)b. yields the inference that some but not many of the philosophers came, 
many but not all of the chemists came, and no linguist came. What the answers in (2) have in 
common is that they consist of monotone increasing quantifiers1. Hereafter, I will characterize 
such answers as being positive answers. As is well known (cf. Groenendijk & Stockhof 1984, 
1990, 1997 Ð hereafter I refer to Groenendijk and SockhofÕs general theory questions, as 
developed in these three papers, as ÒG&SÓ), one can capture the generalization that positive 
answers give rise to such inferences by defining an exhausitivity operator that can be applied 
to positive answers. The exhaustivity operator is indexed with the question predicate (in the 
previous case, the predicate would be Òcame to the partyÓ). The extension of a predicate P in a 
world w is noted P(w). Term answers are analyzed as elided structures, i.e. an answer like 
ÒThree philosophersÓ is treated, if intended as an answer to (1), as identical to ÒThree 
philosophers came to the partyÓ. The exhaustivity operator applies to sentences and returns 

                                                
1 I assume that numerals are monotone-increasing, and that the Ç exact È reading of numerals is a scalar 
implicature  (which my proposal has to account for). This assumption is not uncontroversial, but it turns out that 
the proposal I am presenting in this paper would also predict an exhaustive reading even if  numerals have in fact 
an ÒexactÓ reading. 
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propositions (sets of worlds), and can be defined as follows (cf. Van Rooy &  Schulz 2005 - I 
call it GS-Exh to distinguish it from the operator exh that will be introduced later) : 
 

(6)  [[GS-ExhP S]] = {w  !  [[S]] : there is no wÕ !  [[S]] such that P(wÕ)" P(w) and 
such that for every predicate Q distinct from P, Q(wÕ) = Q(w)}  

(Informally speaking, the exhaustivity operator returns the set of S-worlds in which the 
extension of P is minimal, keeping everything else equal) 
 
Recent works (Van Rooy & Schulz 2004, 2005, Spector 2003) have shown that a) the 
exhaustivity operator is able to account for so-called scalar implicatures and b) under some 
assumptions (that are not, as weÕll see, always entirely motivated), exhausitive interpretations 
can be derived from general pragmatic principles, in particular from some version of GriceÕs 
maxim of quantity. 
Yet things become more complex when one turns to non-positive answers, such as those 
exemplified from (3) to (5). If we were to apply the exhaustivity operator to sentences in (3) 
(that is, term-answers consisting of a decreasing quantifier), we would simply end up with the 
contradictory proposition. Following Stechow & Zimermann (1984)2 (Van Rooy & Schulz 
2004, 2005), it could seem plausible that when dealing with negative answers,  an other 
exhaustivity operator applies, which would be the mirror image of the first one: informally 
speaking, instead of keeping the S-worlds in which the extension of P is the smallest, one 
would, on the contrary, keep those in which the extension of P is maximal (keeping the 
extension of all other predicates equal). 

 
[[ExhÕP S]] = {w  !  [[S]] : there is no wÕ !  [[S]] such that P(w)# P(wÕ) and such that 

for every predicate Q Ð of arbitrary arity -  distinct from P, Q(wÕ) = Q(w)}  
 
Applied to (3)a and  (3)b, this second exhaustivity operator would return the following 
meanings : 
 

(7) a. No philosopher came, and all the linguists and all the chemists came. 
b. Few philosophers, but some, came, and all the linguists and all the chemists 
came. 

 
These results are clearly too strong, as one typically does not draw any precise inference 
regarding linguists and chemists from the answers in (3) ; in fact, hearers tend to infer from 
such sentences either that linguists and chemists are taken to be ÒirrelevantÓ by the speaker, or 
that the speaker has simply no idea as to which philosophers and which linguists came. We 
should maybe just stipulate that negative answers do not trigger any inference other that those 
that follow logically from them. In other words, there would be only one exhaustivity 
operator, one that cannot apply to negative answers, and no other exhaustivity operator3. 
 

                                                
2 Stechow & Zimmermann do not explicitly define an exhaustivity operator. My description reinterprets their 
proposal in terms of the analysis of exhaustivity developed afterwards in G&S.  
3 Von Stechow and Zimermann (1984) claim that an answer such as Ç Not Mary È triggers the inference that 
anybody other than Mary (in the relevant domain) has the property denoted by the question-predicate. Most 
speakers disagree with this, as Van Rooy & Schulz (2004) note. Van Rooy & Schulz believe that negative 
answers are somewhat ÒdeviantÓ, and that using an unconvential answer is a way, for the speaker, to indicate that 
he is not well-informed, thus blocking scalar implicatures. Such an explanation seems to me to be a little 
circular: one would like to know why negative answers are, in some sense, deviant. Furthermore, it is not the 
case that only ÒpureÓ positive answers get exhaustified, as is shown below. 
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What about non-monotonic answers ((4) and (5)) ? Sentences in (4) tend to trigger the 
following inferences: 

 
(8) a. Exactly three chemists came, no philosopher came, no linguist came 
      b. Between 3 and 5 chemists came, but the speaker does not know the exact 
number, no philosopher came, no linguist came 

c. Between 3 and 5 chemists came, but the speaker does not know the exact 
number, many linguists but not all came, and no philosopher came. 

 
Intuitively speaking, it thus turns out that the answers in (4) are interpreted as exhaustive, in 
the sense that they trigger a negative inference with respect to individuals that they do not 
Òtalk aboutÓ explicitly4. Yet note that the exhaustivity operator would yield too strong results 
for (4)b and (4)c, since these sentences, if GS-Exh applied to them, would entail that exactly 
three chemists came. Assume, however, that we manage to weaken the exhaustivity operator 
in such cases. Still, one should not conclude that exhaustive readings are found with all non-
negative answers (i.e. positive answers and non-monotonic ones). Indeed, the answers in (5) 
are non-monotonic too, and yet do not trigger an exhaustivity effect. For instance, from (5)a. 
and (5)b. one does not infer that no linguist came. In fact, these sentences trigger the inference 
that the speaker does not know at all whether some linguists came or not, or that, for some 
reason, he considers linguists irrelevant.  
 These observations immediately raise a number of questions: 
 

a) How should we define exhaustivity in the general case, given that the exhaustivity 
operator yields too strong results when applied to some sentences which, intuitively, 
do trigger an exhaustive interpretation. ? 

b) What are the right descriptive generalizations ? Namely, which classes of answers get 
exhausitified ? We have just seen that a taxonomy that would divide answers into 
three classes (positive, negative, non-monotonic) is too gross, since we need to make 
distinctions among the set of non-monotonic answers. 

c) Assuming that b. is answered, what general principles of conversational rationality 
account for the generalizations we observe ? 

 
The goal of this paper is to address these three questions.  
 
In what follows, we are going to assume that the relevant domain of quantification is finite 
and mutually known by all the participants. This assumption are obviously extremely strong, 
since in most cases the domain of quantification is not common knowledge. Yet the condition 
I am imposing may correspond to real-life situations, such as the one with which I started.  
 
2.  Exhausitive readings of positive answers as pragmatic inferences 
 
Recent works (in particular Spector 2003 and Van Rooy & Schulz 2004, 2005) have shown 
that the exhaustive reading of positive answers can be seen as a pragmatic strengthening of 
the literal meaning of the answers. Capitalizing on these results (and partly repeating them), 
this section aims at providing a formal proof that, assuming that the speaker obeys a precisely 
defined set of constraints, and that he is relatively well-informed, the hearer will infer that the 
speakerÕs mental state entails the exhaustive reading of the sentence5.To give an intuitive 
view of why this is so, let us first consider the following question-answer pair: 
                                                
4 Section ? aims at formally defining the notion of Òtalking aboutÓ that is here used at an informal level. 
5 The proof presented in this section is the same as in Spector (2003), except that it is much more explicit. 
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(9) Among Peter, Jack and Mary, who came ? 

- Peter or Mary 
 
From such an answer, we understand, among other things, that the speaker a) does not know 
which one of Peter and Mary came, and b) that he believes that they didnÕt both come. The 
second part of the inference ((b)) is simply the standard Òscalar implicatureÓ triggered by 
disjunction. I will show that a slight modification of the reasoning that accounts for these two 
inferences can explain why we furthermore infer that nobody other than Peter and Mary came. 
Following Sauerland (2004) and Spector (2003), the reasoning giving rise to the exclusive 
reading of disjunction can be informally described as follows: 
 

a) The speaker believes that ÒPeter or Mary cameÓ, since he said so (GriceÕs maxim of 
quality) 

b) The speaker does not have the belief that Peter came; otherwise he would have said so 
((maxim of quantity plus the assumption that ÒPeter cameÓ is a scalar alternative of 
ÒPeter or Mary came6). Likewise, the speaker does not hold the belief that Mary came.  

c) The speaker does not hold the belief that Peter didnÕt come. Otherwise, given a), he 
would necessarily believe that Mary came, which he doesnÕt, as a result of b). 
Therefore the speaker is uncertain whether Peter came. By parity of reasoning, he is 
also incertain whether Mary came 

d) The speaker does not believe that ÒPeter and Mary cameÓ, since otherwise he should 
have said so (maxim of quantity plus the assumption that ÒPeter and Mary cameÓ is a 
scalar alternative of ÒPeter or Mary cameÓ) 

e) The speaker is relatively well informed: if the speaker does not hold the belief that a 
proposition P is true, and if we havenÕt inferred that the speaker is uncertain regarding 
PÕs truth-value, then we can take the speaker to believe that P is false. Therefore, the 
speaker believes that ÒPeter and Mary cameÓ is false. 

 
Following Sauerland (2004), we call inferences of the form ÒThe speaker does not hold the 
belief that PÓ primary implicatures. Inferences of the form ÒThe speaker believes that PÓ, 
where P is not logically entailed by the speakerÕs utterance, are called secondary implicatures.  
 
It turns out that by amending the definition of what counts as an alternative sentence for a 
given sentence, we can further derive the exhaustive interpretation of answers, i.e., in the case 
of (9), predict the inference that the speaker believes that Jack didnÕt come. We simply have 
to assume that an answer like the one in (9) is to be compared to all the positive answers to 
the question, where the set of positive answers is defined as the closure under disjunction and 
conjunction of {ÒJack cameÓ, ÒPeter cameÓ, ÒMary cameÓ}.  If so, indeed, we can reason as 
follows : if the speaker had believed that Jack came, he could have said ÒPeter or Mary came, 
and Jack cameÓ, which is a positive answer that asymmetrically entails the answer he actually 
used; therefore, the speaker does not hold the belief that Peter or Mary came and Jack came, 
which, together with the fact that the speaker believes what he said is true, entails that the 
speaker does not hold the belief that Jack came. Given that nothing in his answer indicates 
that the speaker is uncertain whether Jack came, we can take him to believe that Jack didnÕt 
come. 

                                                
6 The claim that, given a disjunctive sentence S, each disjunct counts as a scalar alternative of S is not standard; 
Sauerland (2004) and Spector (2003) show that it is a necessary move in order to solve the so-called puzzle of 
multiple disjunctions (REF) without resorting to a substantial modif ication of general gricean assumptions (as in 
Chierchia 2002). 
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The rest of this section aims at a giving a formal and general proof of the fact that all positive 
answers give rise to an exhaustive reading based on a reasoning similar to the one above. 
 
We now consider that the domain of quantification is finite and common knowledge. In other 
words, all sentences are evaluated with respect to finite models that share their universe. We 
call these models worlds.  The set of worlds with respect to which sentences are evaluated is 
seen as representing the participantsÕ current common knowledge, i.e. as the set of worlds 
which, as far as is known by both participants, could be the actual world (this set of worlds 
can be called, following Stalnaker ?, the context set). As a consequence, when I say hereafter 
that a noun such as ÒlinguistÓ is semantically rigid, I donÕt mean that the nounÕs lexical entry 
states that its denotation is the same in all worlds, but rather that the context is such that the 
denotation of the noun is common knowledge, i.e. is constant across members of the context 
set. I however assume, in the whole paper, that when a wh-question is uttered, the denotation 
of the question-predicate is completely unknown by the questioner, i.e for any subset X of D Ð
where D is the domain of quantification -, there exists a world w in the context set such that 
the extension of the question-predicate is X in w7. This is certainly a simplification, but one 
that does not crucially affect my results. 
 
We start from G&SÕs semantics for questions, according to which a question denotes an 
equivalence relation over the context set. A question whose predicate is P (that is, a question 
of the form ÒWhich objects are Ps ?Ó) is seen as a function which, when applied to a given 
world w, returns the set of worlds in which the extension of P is the same as in w. If we 
represent such a question by the logical form Ò ?xP(x)Ó, we get: 
 

(10) [[?xP(x)]] = $w.$wÕ(P(wÕ) = P(w)) (where ÔP(w)Õ denotes the extension 
of P in w) 

 
Notation: Let Q be a question and % and & be propositions. Propositions are viewed as sets of 
worlds. 
- GS-Q(w)8 denotes the set of worlds in which the extension of the question predicate is the 
same as in w (i.e. the complete answer to Q in world w) 
- w !  !  : the proposition !  is true in w. 
- w ' QwÕ : wÕ !  GS-Q(w), i.e. the extension of the question-predicate is the same in w and 
wÕ. Alternatively, if P is a predicate, Òw ' PwÕÓ means that the extension of P is the same in 
both worlds i.e. w and wÕ stands in the equivalence relation denoted by Ò ?xP(x)Ó. 
- !  #  "                   !  is a subset of " ; !  entails "  
- !  "  "########           !  is a proper subset of " ; !  asymmetrically entails "  

 
We say that a proposition S is a potential complete answer to a question Q if there is a world 
w such that GS-Q(w) = S, i.e. if S specifies a unique equivalence class. For a proposition to be 

                                                
7 The question-predicate is treated as a one-place predicate, which apparently excludes pair-list questions and 
double wh-questions (ÒWho saw what ?Ó). However, note that when D, the domain of quantification, is f inite, 
there is only a f inite number of f inite sequences of element of D. We can therefore consider a new class of 
models in which the domain of quantification actually consists of all f inite sequences of elements of D, so that a 
question like ÒWho saw whatÓ is interpreted as Òfor which sequence s is it the case that the predicate saw holds 
of sÓ. By this procedure, any n-place predicate can be reinterpreted as a one-place predicate in the ÒextendedÓ 
domain of quantification. 
8 I write ÒGS-QÓ instead of ÒQÓ because I will hereafter propose a modif ication of G&SÕs theory of questions, so 
that we will need to distinguish the G&S interpretation for questions from what will become the ÒofficialÓ one. 
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relevant, it must help the speaker locate himself in the partition over the set of worlds defined 
by the question, i.e. it must entail the falsity of at least one potential complete answer. 
Furthermore, in order for a proposition to be strongly relevant, it must also give no 
superfluous information: in case it rules out some world w, it must rule out all the worlds that 
belong to wÕs equivalence class. For instance, ÒMary cameÓ is strongly relevant in the context 
of the question in (9), since it entails the falsity of ÒJack and Peter came and not MaryÓ, which 
is a potential complete answer, and furthermore, does not address anything irrelevant; on the 
other hand ÒMary came and it is rainingÓ is relevant but not strongly relevant, as it rules out 
some worlds in which Mary came and nobody else came (namely, worlds in which Mary 
came and nobody else came and in which it is not raining) without ruling out all such worlds. 
In other world, a relevant proposition is strongly relevant if it does not distinguish between 
worlds that belong to the same equivalence class. The notion of strong relevance can thus be 
formally defined as follows:  

 
Def 1 (strong relevance): A proposition !  is strongly Q-relevant if 
a)!  w, GS-(Q(w)"  ! ) = ¯                               (i.e.: !  excludes at least one equivalence class) 

and  
b)#  w#  wÕ (w$QwÕ% (w& ! (  wÕ! ! )  (!  does not distinguish between two worlds that 
belong to the same equivalence class, i.e. provides no irrelevant information) 

 
Gricean inferences as the one illustrated above are based on the idea that !  (the proposition 
given as an answer) must be compared to a certain set of alternative propositionsi which the 
speaker could have chosen instead of ! .  
 
We will now consider the case in which % is a positive answer, a notion that is defined as 
follows: 
 
First we define, for any predicate P, the following partial order over the set of worlds, noted 
) P: if P is a predicate, w ) P wÕ if and only if the extension of P in w is included in the 
extension of P in wÕ. We write Òw <P wÕ Ó for Òw )  wÕ and it is not the case that wÕ ) P wÓ. 
 
We then say that a proposition % is P-positive if : 
* w !  %, * wÕ (w ) P wÕ) +  (wÕ !  %) 
 
That this notion of positivity is natural is shown by the following facts:  
a) let Q be a determiner satisfying the usual condition on determiners (conservativity, 
extension and quantity9), and A be a semantically rigid predicate; then the sentence ÒQAPÓ is 
P-positive if and only if Q is right-monotone increasing.  
b) Suppose each element of D is the reference of some constant whose reference is rigid; we 
define the set of P-elementary propositions as the set consisting of all the propositions that can 
be expressed by a sentence of the form P(c), with c being a constant. Then a proposition S is 
P-positive if and only if it belongs to the closure under union and intersection of the set of P-
elementary propositions10.  

 
If Q is a question whose question-predicate is P, we say that an answer A is positive relatively 
to Q if A is P-positive (one can easily prove that any P-positive answer is strongly relevant, 

                                                
9 proof in the appendix 
10 proof in the appendix 
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unless it is the tautology11). Now, let us assume that a positive answer A is to be compared 
(for the purpose of drawing inferences based on GriceÕs maxims of quality and quantity) to all 
the positive answers. We can then model GriceÕs maxims of quantity and quality as follows : 
Let i be the speakerÕs information state, modeled as the set of worlds compatible with what 
the speaker believes (i.e. i is a proposition); then an answer A to a question whose predicate is 
P is said to be optimal with respect to i if: 
a) i #  A   (quality : the speaker believes that his answer is true) 
b) there is no P-positive proposition B such that i #  B and B "  A (quantity) 
 
It is actually the case that for any proposition A there exists a proposition AÕ that is the 
strongest P-positive proposition entailed by A, i.e. such that AÕ is positive, is entailed by A, 
and entails all the other positive propositions entailed by A (see proof below). We call AÕ the 
P-positive extension of A, and we note it PosP(A). 
 
Definition: for any A, PosP(A) = {w : ,  wÕ !  A, wÕ)  w}  
Fact: For any A, PosP(A) is positive, is entailed by A, and entails all the other positive 
propositions entailed by A:    

a. A entails PosP(A): obvious from the definition 
b. PosP(A) is positive: obvious from the definition 
c. PosP(A) entails any positive proposition entailed by A: 

Suppose B is P-positive and is entailed by A. Let w !  PosP(A). Then, for some wÕ in A, wÕ)  
w. Since B is entailed by A, wÕ also belongs to B; since B is positive, any world wÕÕ such that 
wÕ )  wÕÕ also belongs to B. Since w is such a world, w also belongs to B. QED 
 
We can thus model quality and quantity as follows: 
 
Quality: If A is the speakerÕs answer to a question Q whose predicate is P, then the speakerÕs 
information state i is such that i #  A 
 
Quantity: If A is the speakerÕs answer to a question Q whose predicate is P, the the speakerÕs 
information state i is such that A #  PosP(i)  
 
It turns out that if i '  A, then A#  PosP(i) if and only if PosP(A) = PosP(i). Therefore the notion 
of Òoptimal answerÓ can be rephrased as follows (as long as we only consider quality and 
quantity so defined12): 
 
Optimal answer (1st version): If i is the speakerÕs information state, then his answer A to a 
question Q whose predicate is P is optimal if i #  A and PosP(A) = PosP(i). 
 

                                                
11 Proof: Suppose A is P-positive and isnÕt the tautology. Let w be such that w -  A (such a w exists, since A isnÕt 
the tautology). Let wÕ be such that wÕ $P w. It follows that wÕ) P w, and therefore, if  wÕ belonged to A, then so 
would w (since A is P-positive), contrary to fact. It follows that (GS-Q(w) .  A) = ¯ . Suppose now that w !  A; 
let wÕ be such that wÕ $P w; necessarily wÕ !  A (since A is P-positive). Hence for any w, wÕ, wÕ $P w entails 
that w !  A if and only if wÕ !  A. 
12 In the course of this paper I will introduce more constraints on what counts as an optimal answer, in order to 
take care of non-positive answers. The maxim of quantity will be subdivided into two maxims, called positive 
quantity and negative quantity. What we now call quantity will be called positive quantity. 
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Therefore the hearer can infer that, if the speaker has obeyed quality and quantity, the 
speakerÕs information state i belongs to the following set (assuming that he uttered A as an 
answer to a question whose predicate is P): 
I(A,P) ={i : i #  A and PosP(A) = PosP(i)}   
 
Assume now that A is a P-positive proposition. In this case, A= PosP(A) (since A is obviously 
the strongest P-positive proposition that A entails); therefore quantity can be rephrased as 
ÒA= PosP(i)Ó. Note furthermore that, for any proposition i, i entails PosP(i), so that if A = 
PosP(i), then i #  A and quality has been obeyed. Therefore, if a P-positive proposition A has 
been given as an answer to a question whose predicate is P, assuming that A is optimal, the 
hearer is entitled to infer that the speakerÕs information state i is such that PosP(i) = A. In 
other words, the speakersÕ information state is a member of the following set : 
 
I(A,P) = { i: PosP(i) = A}.   
 
From this sole fact the hearer has learnt a lot about the speakerÕs information state. Basically, 
the hearer can infer that the speaker does not have more positive knowledge that what he 
explicitly conveyed. This inference is the source of so-called clausal or primary implicatures, 
i.e. of the type Òthe speaker does not hold the belief thatÉÓ. In order to derive exhaustive 
readings (as well as so-called secondary implicatures), it is necessary to further assume that 
the speaker is well-informed. More precisely, the hearer is taken to assume that the speaker is 
as informed as possible given that he has followed GriceÕs maxims of quantity and quality.  
To be more precise, we want to say that the speaker is as informed as possible with respect to 
what the question is about. In order to make sense of this notion, one has to define what 
counts as the relevant part of a proposition S in the context of a question Q whose predicate is 
P. The following definition, taken from G&S, does exactly that13: 
 
Def 2 (relevant information): Let S be a proposition and P be a predicate. Then we define the 
P-relevant part of S, written as S/P, as the following proposition: S/P = {w: !  w', (w'$P  w 
and w'& S)}  
(If Q is a question whose predicate is P, this definition is equivalent to: S/P = ( w&S GS-Q(w)). 
 
This definition is the natural one thanks to the following fact: If Q is a question whose 
predicate is P, then for any S, S/P is strongly Q-relevant, is entailed by S, and entails every 
strongly Q-relevant proposition entailed by S. 
 
Now the claim that the speaker is maximally informed relatively to the question under 
discussion, given the answer he has made, amounts to the following, which we call, following 
Van Rooy & Schulz (REF), the competence assumption: 
 
Competence assumption: If A has been given as an answer to a question Q whose predicate is 
P, then the speakerÕs information state belongs to the following set Max (A, P): 
Max (A, P) = { i : i!  I(A,P) and there is no iÕ in I(A,P) such that iÕ/P "  i/P}   
 
It is not entirely clear why it should be assumed that speakers are competent in this sense. 
Note that this assumption is present, at least implicitly, in all theories of scalar implicatures. 

                                                
13 Contrary to G&S, I define the notion of Òrelevant informationÓ directly in terms of the question predicate, and 
not in terms of the question denotation. This difference is in fact immaterial, since, in G&SÕs semantics, the 
question predicate completely determines the questionÕs denotation. 
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Suppose someone says something of the form ÒA or BÓ; from the maxim of quantity and the 
fact that ÒA and BÓ is an alternative of ÒA or BÓ, the hearer infers that the speaker who uttered 
ÒA or BÓ does not believe that ÒA and BÓ is true (This is what Sauerland 2004 calls a primary 
implicature); in order to derive the inference that the speakerÕs actual beliefs entails ÒA or B 
but not (A and B)Ó, it is necessary to strengthen this primary implicature, i.e. to go from Òthe 
speaker does not believe ÔA and BÕ is trueÓ to Òthe speaker believes ÔA and BÕ is falseÓ. This 
strengthening amounts to assuming that the speaker is maximally informed given the answer 
he made. One potential motivation for the competence assumption, as suggested by VR&S, 
could be that when someone asks someone a question, the questioner has to believe that the 
addressee is able to satisfy his request for information (otherwise, asking the question would 
not be a rational move). Even if this seems plausible at first sight, one can wonder why the 
questioner should take the addressee to be relatively well-informed when the addresseeÕs 
answer makes it clear that he is not able to entirely satisfy the request for information that the 
question represents, as is the case, for instance, with a disjunctive answer. I have no new light 
to shed on this question. At this stage, I take the competence assumption as a partly 
unmotivated hypothesis, one that is necessary in order to get the data right (it could even be 
that the competence assumption is a kind of convention). 
 
What has to be proved in order to derive the exhaustive reading of positive answers from 
gricean maxims is the following: if a P-positive answer A is optimal and the speaker is 
competent, then the relevant part of the speakerÕs information state is just the exhaustive 
interpretation of A, defined as: 

(11) Exh(A, P) = {w : w !  A and there is no wÕ !  A such that wÕ<Pw}.   
(That is, Exh(A,P) is the proposition consisting of the set of the P-minimal worlds that make 
A true, where a P-minimal world is a world w such that no world wÕ is such that wÕ<Pw) 
 
In other words, what has to be proved is the following: 
 

(12) Max (A, P) = { i: i/P = Exh(A, P)}  
 
Before giving the proof, it is important to note the exhaustivity operator as I have just defined 
it is not equivalent to G&SÕs exhaustivity operator: recall indeed that G&SÕs operator (noted 
ÔGS-ExhÕ) is defined as follows : 
 

(13) GS-Exh(A,P) =  {w : w !  A and there is no wÕ !  A such that wÕ<Pw 
and w and wÕ give the same denotation to all predicates distinct from P} .  

 
In order to see why the difference between the two definitions matters, let us consider the 
following example: 
  

(14) Every linguist came 
 
In a context in which nothing is known regarding the extension of ÒlinguistÓ, it turns out that 
GS-Exh((14), ÒcameÓ) is equivalent to ÒEvery linguist came and no non-linguist cameÓ, while 
Exh((14), ÒcameÓ) , is equivalent to ÒNobody cameÓ. Indeed, if ÒeveryÓ is a universal 
quantifier in the sense of first order logic, then (14) is trivially true in all the worlds in which 
the extension of ÒlinguistÓ is empty, and the exhaustivity operator as I have defined it would 
just select those worlds among those that make (14) true (since such worlds are minimal with 
respect to the ordering relation ) P). Even if we assumed that the interpretation of ÒeveryÓ is 
such that Òevery linguist cameÓ entails or presupposes that there is at least one linguist, Exh 
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wouldnÕt yield the same result as GS-Exh, as it would return: Òexactly one person cameÓ. The 
two operators, however, yield the same result in contexts in which the extension of linguist is 
common knowledge, i.e. when linguist can be treated as a semantically rigid expression. In 
order to avoid this apparently undesirable consequence, I could have chosen, as Van Rooy & 
Schulz (REF), to define the notion of positivity in terms of a more restricted ordering relation: 
that is, by defining Òw) PwÕ Ó as meaning ÒP(w) #  P(wÕ) and w and wÕ assign the same 
denotation to all predicates distinct from PÓ; then the previous definition of positive extension 
would still have been such that the positive extension of a given proposition S is the strongest 
positive proposition that S entails, and the proofs that follow would have still been valid, 
since, as the reader will note, the only thing that is needed for these proofs to be valid is that 
Ò) PÓ be a partial order (and, regarding the next proof, that the domain of quantification be 
finite). Yet this is not the solution I will advocate, for reasons that will be apparent later. 
There is actually another way to look at the problem: it is a general fact that for any 
proposition A, if A is strongly P-relevant, then Exh(A,P)=GS-Exh(A,P).14 In particular, 
(14) is not strongly came-relevant if nothing is known regarding the extension of ÒlinguistÓ, 
but is relevant in case linguist is semantically rigid15. Therefore, if we assume that 
speakersÕanswers ought to be strongly relevant (i.e. they must be relevant and must not give 
any irrelevant information), the exhaustivity operator as I have defined it does in fact the same 
job as G&SÕs operator. 
 
Let me now give the proof of (12), repeated below: 
 

(15) If A is P-positive, then Max (A, P) = {i : i/P = Exh(A, P)}  
 
In what follows, Q is a question whose predicate is P and A is a P-positive proposition. 
 
 
First, let me show that any information state i such that i/P = Exh(A, P) belongs to I(A,P), i.e: 
 
Theorem 1: if i/P = Exh(A, P), then PosP(i) = A 
The proof relies on two lemmas: 
 
Lemma 1: For any proposition S, PosP(S) = PosP(S/P). 
Proof: since S #  S/P, PosP(S) #  PosP(S/P). What remains to be shown is that PosP(S/P) #  
PosP(S).  

                                                
14 Proof : it is clear from the definitions that Exh(A,P) always entails GS-Exh(A,P). We have to show that if A is 
strongly relevant, then GS-Exh(A,P) entails Exh(A,P). Suppose that w !  GS-Exh(A,P) and A is strongly 
relevant. We want to show that w !  Exh(A,P). Suppose, to the contrary, that this is not the case: then there is a 
w1 such that w1<Pw and w1 ! A. Let w2 be the world in which the extension of P is the same as in w1 and the 
extension of all other predicates is the same as in w. Clearly, w1 and w2 belongs to the same equivalence class 
relatively to the equivalence relation induced by the question whose predicate is P. Since A is strongly relevant 
and w1 !  A, w2 !  A. But w2 is such that w2<Pw and w and w2 agree on every predicate distinct from P, which 
contradicts  the hypothesis that w !  GS-Exh(A,P). QED 
15 If nothing is known as to the extension of ÒlinguistÓ, 1(14) does not rule out any equivalence class in the 
partition induced by ÒWho came ?Ó, since it would be compatible with any extension for the predicate came. If 
linguist is rigid, then clearly 1(14) rules out all the worlds in which the extension of came does not include the 
individuals that are linguists in every world, and furthermore, does not add any superfluous information. On the 
other hand, semantic rigidity of linguist is not a necessary condition for 1(14) to be strongly relevant, and I have 
not found out what the necessary and sufficient conditions are for sentences such as 1(14) to be strongly relevant. 
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Suppose w !  PosP(S/P). Then there is a w1 such that w1 !  S/P and w1 ) Pw. Since w1 !  S/P, 
there is a w2 !  S such that P(w1) = P(w2). Therefore w2 ) P w1, and since w1 ) P w, we also 
have w2 ) P w, and, given that w2 !  S, w !  PosP(S). 
 
Lemma 2: PosP(Exh(A,P)) = A 
Proof: I I prove that a) PosP(Exh(A,P)) #  A and b) A #  PosP(Exh(A,P)) 
a) PosP(Exh(A,P)) #  A 
Assume w !  PosP(Exh(A,P)). Then there is a wÕ !  Exh(A,P) such that wÕ ) P w. Since wÕ !  
Exh(A,P), wÕ!  A; since A is P-positive and wÕ) P w, w !  A. 

b) A #  PosP(Exh(A,P)) 
Suppose, to the contrary, that b) is false. Then there is a w !  A that does not belong to 
PosP(Exh(A,P)). Necessarily w- Exh(A,P), since otherwise we would have w !  
PosP(Exh(A,P))  (since for any proposition S, S #  PosP(S)). Therefore there exists w1 !  A 
such that w1 <P w. Necessarily w1 does not belong to Exh(A,P) either, since otherwise w 
would in fact belong to PosP(Exh(A,P) (cf. definition of PosP). But since w1 belongs to A but 
not to Exh(A), there is a w2 such that w2<Pw1 and w2 !  A and w2 does not belong to Exh(A) 
(if it did, then since w2<w1<w, w would belong to Pos(Exh(A)) after all). By iteration of this 
reasoning, there is an infinite sequence (wi)i! N such that for any n, wn+1 < wn. But since D is 
finite, such an infinite sequence cannot exist, which is contrardictory. Therefore b) is true. 
 
Theorem 1 follows from Lemma 1 and Lemma 2: suppose i/P = Exh(A,P). Since PosP(i) = 
PosP(i/P) (Lemma 1), we have PosP(i) = PosP(Exh(A,P), and therefore, by lemma 2, PosP(i) = 
A. QED. 
 
We now have to show that Max(A,P) = {i : i/P = Exh(A,P)} , i.e.  every information state i 
such that i/P = Exh(A,P) is such that for any iÕ such that PosP (iÕ) = A, i/P #  iÕ/P, i.e: for any 
information state i, if PosP(i) = A, then Exh(A,P) #  i/P. This is equivalent to: 
 
Theorem 2: for any proposition B, if PosP(B) = A, then Exh(A,P) #  B/P. 
 
Lemma 3: For any proposition B and C, B entails PosP(C) iff B/P entails PosP(C) 
Proof: Suppose B entails PosP(C). Let w1 !  B/P. Then there is a w2 !  B such that w1' Pw2. 
Since B entails PosP(C), w2! PosP(C). Since PosP(C) is positive, w1! PosP(C) too. Therefore 
B/P entails PosP(C). In the other direction: suppose B/P entails PosP(C); since B entails B/P, B 
entails PosP(C). 
 
Fact: Let Q be a question whose predicate is P. Then if w !  Exh(A,P), then GS-Q(w) #  
Exh(A,P) 
Proof: Suppose w !  Exh(A,P). Let wÕ !  GS-Q(w), i.e. wÕ' P w. Since w !  Exh(A,P), there is 
no w1 !  A such that w1 <P w. Since . wÕ' P w, there is no w1 !  A such that w1 <P wÕ, and 
therefore wÕ !  Exh(A,P). 
 
Lemma 4: Let Q be a question whose predicate is P. If A is P-positive and w !  Exh(A,P), 
then A Ð GS-Q(w) is positive too. 
Proof : suppose w !  Exh(A,P). Let w1 !  A Ð GS-Q(w). Let w2 be such that w1 ) P w2. We 
want to show that w2 !  A - GS-Q(w). Necessarily w2 !  A (since A is positive). It therefore 
suffices to show that w2-  GS-Q(w). Suppose, to the contrary, that w2 !  GS-Q(w). Then w2 !  
Exh(A,P) (cf. Fact). Therefore there can be no w3 in A such that w3 <P w2. Since w1) Pw2, it 
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follows that w1' Pw2, i.e. w2 !  GS-Q(w1). But since w1- GS-Q(w), w2 -  GS-Q(w), which is 
contradictory. 
 
Proof of theorem 2: Suppose, to the contrary, that PosP(B) = A and it is not the case that 
Exh(A,P)# B/P. Then there is a w !  Exh(A,P) such that w -  B/P. Since B/P is strongly Q-
relevant (with Q being a the question whose predicate is P), it is also the case that 
GS-Q(w) .  B/P =/ . Since B #  PosP(B), we also have B/P #  PosP(B) (by Lemma 3), i.e. 
B/P #  A. Since GS-Q(w) .  B/P = / , we also have B/P #  Pos(B) Ð GS-Q(w), i.e. (since 
B #  B/P), B #  B/P #  (A Ð GS-Q(w)) "  PosP(B). Since A is positive, A Ð GS-Q(w) is positive 
too (by Lemma 4). But then it is not true that PosP(B) is the strongest P-positive proposition 
entailed by B, which is contradictory. QED. 
 
(15) (Max(A,P) = {i : i/P=Exh(A,P)})  follows from theorems 1 and 2.    
 
In fact, the proof we have just given can be generalized to non-positive answers; in the 
general case, if we add no further constraint on the speakerÕs behaviour, an answer A to a 
given question Q whose predicate is P is optimal in information state i0 if and only if i0 
belongs to the following set: 
 
I(A,P) = { i: i #  A & A #  PosP(i)}  
 

It turns out that Max(A, P), defined as above in terms of I(A, P) is in fact always equal 
to {i : i/Q=Exh(A,P)}.  The proof is given in the appendix. However, since it is actually not the 
case that all answers get exhaustified, we will need to supplement the maxim of quantity with 
other maxims, or to restrict the applicability of the competence assumption.  
 
Exhaustivity can therefore be derived from the gricean maxims and the competence 
assumption (that is, the assumption that the speaker is as informed as possible given that he 
has obeyed gricean maxims). It is however important to note that the way we have 
implemented the maxim of quantity is in fact far from straightforward. We have indeed 
assumed that the speaker utters the strongest P-positive true proposition that he deems true. 
However, a null hypothesis would rather be that the speaker has uttered the strongest relevant 
proposition that he considers true. Suppose for instance that the speaker believes that John 
came to the party and that Mary didnÕt, and knows nothing else. Then the maxim of quantity 
as we have implemented it says that the speakerÕs answer must simply be ÒJohn cameÓ, even 
though, intuitively speaking, the fact that Mary didnÕt come is relevant too. In fact, if one 
adopts G&SÕsemantics for questions and their definition of answerhood, there is no principled 
way to explain why the information that ÒJohn cameÓ would be more relevant than the 
information that Mary didnÕt. This limitation is actually found in all theories of scalar 
implicatures: scalar implicatures are analyzed as arising from the comparison of a given 
sentence with its scalar alternatives, not with all the possible sentences that the speaker could 
have uttered. The maxim of quantity taken in isolation would in fact prevent any implicature 
from arising: if speakers said everything they know (modulo relevance), then nothing relevant 
would ever be left implicit16. The maxim of quantity can account for scalar implicatures only 
in conjunction with further assumptions regarding what the speaker could have said instead; 
the notion of scale is the standard way to define what the comparison class is for a given 

                                                
16 For instance, if a sentence of the form ÒA or BÓ were to be compared to ÒA or B but not bothÓ, as well as with 
ÒA and BÓ, we could reason that the speaker who uttered ÒA or BÓ does not hold the belief that ÒA or B but not 
bothÓ is true, since otherwise he would have uttered that sentence.   
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sentence. In my own framework, in which exhaustivity and scalar implicatures are essentially 
two different sides of the same coin, what plays the role of the notion of Òscalar alternativeÓ is 
the notion of positive answer. In fact, as I have shown, if one assumes that the comparison 
class for a positive answer is the set of positive answers (rather than the set of all possible 
answers, i.e. the set of all the strongly relevant propositions), then one immediately derives 
that the speaker must have uttered the strongest positive answer that he deems true17. Yet one 
cannot explain on the basis of G&SÕs partition semantics for questions why the maxim of 
quantity should make reference to positivity18. In the next section, I propose a new semantics 
for wh-questions that gives a motivation for the maxim of quantity as we have defined it. 
 
3. A partial-order  semantics for questions 
 
3.1. A modification of G&S: partial orders instead of equivalence relations    
In G&SÕ partition semantics for questions, in which a question is seen as denoting an 
equivalence relation over the set of possible worlds, a potential complete answer is defined as 
a proposition that singles out a unique equivalence class in the partition. In other words, an 
answer is complete if and only if it totally specifies what the extension of the question-
predicate is. It is then mysterious why people actually generally only give their positive 
information, even when they have full knowledge of the extension of the question-predicate. 
Consider for instance : 
 

(16) a. Who came to the party ? 
                                      b. John <came to the party> 
 
The answer in b. is not in itself a complete answer since it is compatible with many different 
extensions for the predicate Òcame to the partyÓ. Yet a speaker who believes that only John 
came will typically gives this answer. G&S, however, explicitly states that a cooperative 
speaker should utter a sentence that expresses the strongest relevant propositions that he 
deems true; this is the way they implement the maxim of quantity. G&SÕsolution to this 
apparent problem consists in saying that the answer in b. actually typically means, in the 
context of the question a., the same as ÒJohn came and nobody else cameÓ. On their view, this 
reading of b. is simply the result of applying the exhaustivity operator. When the exhaustivity 
operator is present, the answer in b. is a complete answer. It is important to note that the logic 
of the argument is that the speaker who uttered b. complied with the maxim of quantity as 
G&S views it thanks to the presence of the exhaustivity operator. 
However, this view cannot be maintained once we want to account for exhaustivity itself as a 
pragmatic inference. Indeed, what we want to account for is why, on the basis of the literal 
meaning of ÒJohn cameÓ, we can further infer that the speaker believes that nobody else came, 
based on the assumption that the speaker who uttered ÒJohn cameÓ complied with the maxim 
of quantity; but what we mean, then, is that the proposition that John came (not the 
proposition that John came and nobody else) is the strongest relevant proposition that the 

                                                
17 Note however that in my own framework (as well as in Van Rooy &  Schulz 2004, 2005), there is in fact no 
need to assume that the hearer effectively chooses his answer among a certain set of alternative sentences, nor to 
take the hearer to compare the sentence uttered with other sentences. Indeed, what is needed is simply to assume 
that the speakerÕs answer is true and entails the positive extension of his information state; thus the speaker, in 
order to comply with quantity, just needs to compute the positive extension of his information state, and does not 
have to make comparisons among various sentences. This is quite important, since it is psychologically 
unplausible that speakers and hearers actually consider the set of all positive answers in order to decide what to 
say (in the case of the speaker), or what to understand (in the case of the hearer). 
18 Van Rooy &  Schulz (2004), in their footnote 42, say they lack a Òconvincing explanationÓ of the fact that the 
maxim of quantity only cares about the amount of positive knowledge that the speaker has.  
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speaker deems true among a certain set of alternative propositions (that is, the set of positive 
propositions). Based on this assumption, we further derive that the speaker does not believe 
that Mary came, since in that case ÒJohn cameÓ would not have expressed the strongest 
relevant propositions among the set of positive propositions that the speaker considers as true. 
We clearly have to give up the view that obeying quantity means uttering the strongest true 
relevant proposition, with no reference to a distinction between positive and negative answers. 
As I already pointed out, in G&SÕs framework, there is no principle way to motivate this 
distinction. What I am going to propose is a quite radical move, based on a modification of 
the very semantics of the interrogative sentence itself. The idea is the following: by giving an 
answer that expresses the strongest positive proposition that he deems true, a speaker who 
also has some negative knowledge has in fact entirely satisfied the request for information 
that the question represents. The reason why speakers typically do not express their negative 
information is simply that negative information is not part of what the question explicitly asks 
for. The modification that I am going to propose, however, will have the outcome that 
negative information can still be ÒrelevantÓ in a natural sense, and be part of what the question 
implicitly asks for. 
 
In G&SÕs approach, a question denotes a function from worlds to propositions; suppose the 
question is a wh-question whose predicate is P; then the function in question, when applied to 
a given world w, returns the following proposition : $wÕ.(P(wÕ) = P(w)). This proposition is 
the proposition that states, for every individual x that has property P, that x has property P, 
and for every individual y that lacks property P, that y lacks property P. One could as well 
describe this proposition as:   
 
$wÕ.(for any d such that d !  P(w), d !  P(wÕ), and for any d such d - P(w), d -  P(wÕ)) 
 
A complete answer to this question is an answer which expresses the proposition that is 
obtained by applying the question to the actual world. Now, as we observed, speakers do not 
in general specify which individuals do not have property P. The most straightforward way to 
capture this fact is to  modify G&SÕs semantics in the following manner: 
 

(17)  [[?xP(x)]] = $w.$wÕ.(for any x in D, x !  P(w) +  x !  P(wÕ)) 
 
That is, when applied to a world w, the question returns the proposition that states, for every x 
that has property P, that x has property P. Two equivalent formulations are given below: 
 

(18)  a. [[?xP(x)]] = $w.$wÕ(w ) P wÕ) 
b.  [[?xP(x)]] = $w.PosP(w) 
with PosP(w) = {w Õ: w ) P wÕ}  (i.e. PosP(w) is the strongest true P-
positive proposition in w) 

  
In other words, the question, when applied to a given world w, returns the strongest P-positive 
proposition that is true in w. And to give a complete answer is to express that proposition. 
This amounts to shifting from the view that a question denotes an equivalence relation to the 
view that a question denote a partial pre-order19 over the set of worlds. In fact, if Q is a 
question of the form Ò?x P(x)Ó, then, given two worlds w and wÕ, w) PwÕ if and only if  

                                                
19 A pre-order over a set E is a binary relation R that is ref lexive and transitive. If  R is furthermore symmetric, 
then R is an order. In what follows, I depart from rigorous terminology, and use the term Òpartial orderÓ instead 
of Òpartial pre-orderÓ.  
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Q(w1)(w2) = 1. For any question Q, we will now note ) Q the induced ordering relation: for 
any w1 and w2 , w1 ) Q w2 iff Q(w1)(w2) = 1. We can also redefine the notion of Òpositive 
answerÓ directly in terms of the question denotation:  
 
A proposition S is Q-positive iff: * w * wÕ ((w! S 0 w ) Q wÕ) +  wÕ!  S) 
 
Note that in G&SÕ semantics for questions, the notion of Òpositive answerÓ cannot be defined 
in strictly semantic terms. Indeed, in G&SÕs framework, questions such as ÒWho cameÓ and 
ÒWho didnÕt comeÓ have the same denotation; yet, a positive answer to the first one is a 
negative answer to the second one. As a consequence, the exact formulation of the maxim of 
quantity needed to make reference not to the question denotation, but to the question-
predicate, which will not be the case anymore: indeed, we can redefine the notion of positive 
extension of a proposition S in the context of a question Q as follows: 
PosQ(S) = {w  : , wÕ!  S wÕ) Q w}  
which is equivalent to: 
PosQ(S) = 1 w! S (Q(w))  
 
3.2. Relationship between partial-order semantics and partition semantics 
 
This revised semantics for questions is actually quite close in spirit to KartunnenÕs (1979) 
classical analysis, in the following sense: for Kartunnen, a question whose predicate is P 
denotes, in a given world w, the set of all the propositions of the form ÔP(d)Õ that are true in w, 
for any d in the domain; a complete answer to a question is then defined as the conjunction 
(or, in semantic terms, the intersection) of all these true propositions; it is clear that a 
complete answer in KartunnenÕs sense is simply the proposition that, according to my own 
semantics, the question returns when it is applied to the world w. This revised semantics is 
richer than G&SÕs, in the sense that G&SÕs basic notions can be defined in terms of it, but not 
the other way around, something that I. Heim (1994) has already shown regarding the 
relationship between KartunnenÕs theory and G&SÕs. To be more precise, it is obvious that, 
starting from the ordering relation denoted by a question Q, one can define a corresponding 
equivalence relation (' Q) as follows: 
w1 ' Q w2  iff w1 ) Q w2 and w2 ) Q w1.  
It is clear that w1 ' Q w2  if and only if the extension of the question predicate is the same in w1 
and in w2. Starting from a question Q, one can therefore define its ÒG&SÕmeaningÓ in 
function of its ÒbasicÓ (i.e. mine) meaning; to this purpose, I define an operator (GS) that, 
when it is applied to a question, returns its ÒG&S-meaningÓ: 
 
[[GS Q]]  = $w.$wÕ. w ' Q wÕ    (equivalently : [[GS Q]] = $w$$wÕ. Q(w)(wÕ) = Q(wÕ)(w) )     
 
Besides this trivial observation, there is actually a very natural link between the GS-meaning  
of a question and its basic meaning (cf. also Heim 1994), thanks to the following fact: for any 
worlds w and wÕ, w ' Q wÕ if and only if Q(w) = Q(wÕ)20. Indeed we have21: 
 
(Q(wÕ) = Q(w))    2    ({w ÕÕ: w ) Q wÕÕ}  =   {w ÕÕ: wÕ ) Q wÕÕ}) 2   w ' Q wÕ22  

                                                
20 Recall that Q(w) now represents the proposition that Q returns when applied to w according to the revised 
semantics. 
21 The sign 2 represents logical equivalence. 
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 In other words, two worlds w and wÕ assign exactly the same extension to P if and only if the 
complete answer to Ò?xP(x)Ó is the same in both worlds, i.e. if and only if the strongest true P-
positive proposition true in w is the same as in wÕ. 
   
According to the semantics I have adopted, a proposition S can perfectly be a complete 
answer to a question Q without S stating that it is in fact a complete answer. Suppose that 
Jack and Peter went to the party, and nobody else did. Then the sentence ÒJack and Peter went 
to the partyÓ is the complete answer to the question Òwho went to the partyÓ. However, this 
sentence in itself does not tell the questioner that it is the complete answer; it could well be 
that the speaker who gave this answer does not know whether other people came or not; in 
any case, the questioner cannot know, from this simple answer, that his request for 
information (which is a request for the strongest true Q-positive proposition) has been in fact 
fully satisfied, even though it has been. The hearer would know this if the speaker had 
furthermore made clear that he knows his answer to be complete. Imagine now an operator 
(call it OpQ) that, when applied to a proposition S, states that S is the complete answer to the 
question Q: 
 
[[OpQ S]] = $w.(Q(w) = S) 
 
For instance, when applied to ÒJack and Peter cameÓ, it would yield Ò ÔJack and Peter cameÓ 
is the complete answer to the question Ôwho came ?ÕÓ, which turns out to be equivalent to 
ÒJack and Peter came and nobody else didÓ23. OpQ is therefore quite similar to the 
exhaustivity operator. It could seem that the phenomenon of exhaustive interpretation can 
receive a straightfoward explanation: if, by default, the questioner assumes that the answerer 
is able to fully satisfy his request for information, he will assume that the answer uttered is in 
fact the complete answer to the question, i.e. apply OpQ  to it. Such an analysis is however 
insufficient. Note indeed that OpQ is not in fact equivalent to the exhaustivity operator. For 
suppose the proposition S is a positive answer but cannot be the complete answer to the 
question. S could be, for instance, ÒJohn or Mary cameÓ, and Q be ÒWho came ?Ó. It is clear 
that in no world can S be the complete answer to Q in that world, since a complete answer has 
to state, for each x that came, that x came, which S doesnÕt do. Since OpQS states that S is the 
complete answer to Q in the actual world, OpQS is necessarily false, i.e. is the contradiction. 
In contrast with this, Exh(S, came) returns the proposition that John or Mary came but not 
both, and nobody  else came. As a matter of fact, exhaustivity effects are not only found with 
potential complete answers, but with answers such as S as well. In fact, what is needed is not 
simply the assumption that the speaker knows what the complete answer is, but rather that he 
knows as much as is compatible with the answer he made, given that he has obeyed a certain 
set of maxims (competence assumption).  
 
The GS operator (the one that turns a question into its G&S-meaning) can be viewed as an 
operator that strengthens the request for information that a question expresses in that it 
requires the answer to state that it is a complete answer: while a question Q normally asks for 
the strongest Q-positive proposition that is true, the GS-operator adds the demand that the 
speaker indicate that the proposition in question is in fact the strongest Q-positive true 

                                                                                                                                                   
22 Proof of the last step: let A= { wÕÕ: w ) Q wÕÕ}  and B={ wÕÕ: wÕ ) Q wÕÕ} . First, if A = B, then, w !  B and wÕ !  
A. Therefore, wÕ) Q w and w ) Q wÕ, i.e. w ' Q wÕ. Second, if  w ' Q wÕ, then it is obvious that A = B (suppose 
w) QwÕÕ; then, since wÕ) Q w, wÕ ) Q wÕÕ, by transtivity of ) P) . 
23 In HeimÕs (1994) terms, what OpQ does is that it turns a proposition that is the complete answer to the question 
in the sense of ÒAns1Ó into one that is the complete answer in the sense of ÒAns2Ó.  
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proposition. On its ÒbasicÓ interpretation, a question requires the speaker to express the 
strongest true positive proposition; on its G&S-interpretation, it requires the speaker to 
express the strongest true positive proposition and to state that this proposition is indeed the 
strongest true positive proposition. It is indeed a fact that: 
 
[[GS Q]] = $w.(OpQ(Q(w)) 
Proof24: 
$w.(3 pQ(Q(w))  2   $w.$wÕ.(Q(wÕ) = Q(w))    2   $w.$wÕ.w ' Q wÕ 
 
 
We are now in a position to derive in a principled way the fact that a cooperative speaker, in 
the context of a question Q, will express the strongest Q-positive proposition that he believes 
to be true. 
Suppose the speaker does not know what the strongest true Q-positive proposition is in the 
actual world, i.e. is unable to fully satisfy the request for information that Q represents. What 
he can do is specify what the total answer to Q could be according to him, in the following 
sense: if, for instance, {w 1, w2}  is the set of worlds compatible with the speakerÕs belief, then 
he should say that the complete answer to Q is either Q(w1) or Q(w2). Generalizing from this 
example, we get:  
 
Let i be the speakerÕs information state, modeled as a set of worlds. The speakerÕs answer 
must entail the following : 
1 w !  i Q(w) =  1 w !  i ($wÕ. w ) Q wÕ) = {w Õ: ,  w !  i, w ) Q wÕ} = PosQ(i). 
 
We therefore can translate quantity and quality as the following constraint on the speakerÕs 
answer25: 
 
If i is the speakerÕs information state, then his answer S must be such that i #  S #  PosQ(i). 
 
It follows that for any answer A to Q, the set of information states that make A compatible 
with quantity so defined (i.e. the set of information states in which a cooperative speaker who 
uttered A can be) is the following: 
I(A, Q) = {i : i # A #  PosQ(i)}  
This is provably equivalent to : 
I(A, Q) = {i : i #  A and PosQ(A) = PosQ(i)} 26 
 
In fact, if the speaker does not provide any additional information besides what quantity 
requires, then his answer will simply be PosQ(i). In the case where A is itself Q-positive, then 
since PosQ(A) = A, we have: I(A,Q) = {i : PosQ (i) = A} 27 . We have therefore derived in a 
principled way the fact that a Q-positive answer must express the most informative Q-positive 

                                                
24 The sign 2 now represents equality between lambda-abstracts .  
25 Hereafter, weÕll see that it could be misleading to view this constraint as a genuine rendering of GriceÕs maxim 
of quantity. WeÕll call it positive quantity. 
26 Proof : suppose A entails PosQ(i). Then let w1 !  PosQ(A). By definition, there is a w0 such that w0 !  A and 
w0) Qw1. Since A #  PosQ(i), w0! PosQ(i). Since w0) Qw1, w1 !  PosQ(i). Therefore any member of PosQ(A) belongs 
to PosQ(i), and PosQ(A) #  PosQ(i). In the other direction, suppose PosQ(A) #  PosQ(i). Since A #  PosQ(A), 
A# PosQ(i). On the other hand, since i #  A, we have PosQ(i) #  PosQ(A), and therefore PosQ(A) = PosQ(i). 
 
27 Previously, this set was defined in terms of the question predicate P. This is no longer necessary since all the 
relevant notions have now been defined directly in terms of the question Q. 
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proposition that is true according to the speaker. This was one of the assumptions that we 
needed in order to account for exhaustive interpretations.  
 
3.3. Relevance 
 
Another assumption that was needed in order to derive exhaustive readings is that the speaker 
is competent, i.e. that he is as informed, relatively to the question Q, as is compatible with his 
answer. In section 2, I defined the relevant part of a proposition in the context of the question 
Q in terms of the question-predicate that occurs in Q. It would have been equivalent to 
directly define it in terms of Q, which yields the following definition: 
 
Let S be a proposition and Q be a wh-question. Then the Q-relevant part of S, noted S/Q, is 
the following propostion : S/Q ={w : , wÕ! S wÕ ' Q w}  
 
The competence assumption then amounted to saying that if A is the speakerÕs answer to Q, 
the speakerÕs information state i belongs to the following set: 
 
Max (A, Q) = {i  : i!  I(A,Q) and there is no iÕ in I(A,Q) such that iÕ/Q "  i/Q} 28  
 
Why is it necessary to write ÒiÕ/Q "  i/QÓ rather than simply ÒiÕ "  iÓ ? We did so because the 
hearer has no reason to assume that the speaker is maximally informed with respect to aspects 
of the worlds that have nothing to do with what the question Q is about. The motivation for 
the competence assumption is that asking someone a question could not be considered useful 
if the addressee were not believed to be well informed with respect to what the question is 
about; but this tells us nothing with respect to the addresseeÕs knowledge of things that are not 
related to the question. Without this relativization to Q, Max(A,Q) would only retain 
information states in which the speaker knows nearly everything (in fact, he would have to 
know the extension of all predicates except maybe for the question predicate). However, a 
difficulty could arise here, since the notion of ÒrelevanceÓ that we used is based on G&SÕs 
semantics for questions, which we have now amended. It will turn out, however, that the very 
same notion of relevance is natural in our new framework. 
In G&SÕs framework, a piece of information is relevant if it entails the falsity of some 
potential complete answer (a potential complete answer is an answer that, in some world, is 
the complete answer in that world); since we now have another notion of Òcomplete answerÓ, 
it may be expected that relevance in our new framework is not equivalent to what it used to 
be.  In fact, if we stuck to this definition of relevance, an unintuitive consequence would be 
that a potential complete answer would never be relevant. Indeed, a potential complete answer 
is in itself compatible with any other potential complete answer; this follows from the fact that 
all complete answers are true in a world where all the individuals have the property denoted 
by the question-predicate. In order to overcome this problem, we will have to refine our 
intuitive notion of relevance. We will not simply say that a proposition is relevant if it makes 
at least one potential complete answer false; rather, we take a proposition S to be relevant if 
there is an answer A that would be, in some world, a complete answer, and such that S makes 
it impossible that A be in fact the complete answer. This new definition of relevance would 
not make any difference in G&SÕs framework, since it follows from their semantics that if a 
proposition that expresses a potential complete answer is true in some world w, then it is 
necessarily the complete answer in w (in other words, a complete answer if G&SÕs sense 
always states that it is the complete answer). But in our own setting, this new definition of 

                                                
28 Again, we can now define this set without any reference to the question predicate. 
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relevance is not equivalent to Òentailing the falsity of at least one potential complete answerÓ, 
which can be shown as follows: as said above, we say that A is a potential complete answer to 
Q if there is a world w such that Q(w) = A. Suppose Q is Òwho came to the party ?Ó. Let S be 
the proposition that John came to the party, expressed in the context of the question Q. S, 
which is a potential complete answer, does not rule out the truth of any potential complete 
answer. For instance, S is fully compatible with the proposition that, say, Mary came. Yet S 
rules out the possibility that ÒMary cameÓ be the complete answer, since if it were true that 
Mary came, then the complete answer should have said so. After this informal explanation, let 
me give the exact definition of relevance: 
 
A proposition S is relevant with respect to a question Q if there is a potential complete answer 
B such that for any world w! A, Q(w)4B. 
 
It turns out that this notion of relevance if in fact equivalent to G&SÕs notion (ÒGS-
relevanceÓ). First note the following two statements are equivalent: 
 
(19) a. There is a proposition B that is a potential complete answer to Q and such that for any 

world w !  A, Q(w)4B. 
b. There is a world wÕ such that for any world w !  A, Q(w)4Q(wÕ). 

 
Proof :  
a. entails b: Suppose a. is true. Let B be such that for any world w in A, Q(w) 4 B. Consider 
the proposition OpQB (the proposition that states that B is the complete answer to Q). 
Obviously OpQB entails B (OpQB is the set of worlds in which B is the complete answer to 
Q). Take wÕ !  OpQB. By definition, Q(wÕ) = B. Since for any world w! A, Q(w)4B, it is also 
the case that for any w !  A, Q(w) 4Q(wÕ). Therefore there is a world wÕ such that for any w 
!  A, Q(w) 4 Q(wÕ). QED 
b. entails a: Suppose b. is true. Let wÕ be such that for any world w! A, Q(w) 4 Q(wÕ). Then 
take B = Q(wÕ). B is a potential complete answer to Q such that for any world w! A, Q(w)4B. 
QED. 
              
Therefore the definition of relevance can be re-written as follows: 
 
A proposition S is relevant with respect to a question Q if there is a world wÕ such that for any 
world w! S, Q(w)4Q(wÕ) 
 
Recall that GS-relevance is defined as follows:  
GS-relevance : A proposition S is GS-relevant with respect to a question Q if there is a world 
wÕ such that for any world w !  S, it is not the case that w ' Q  wÕ. 
 
Therefore, since ÔQ(w) = Q(wÕ)Õ is equivalent to Ôw ' Q  wÕ Õ, relevance and GS-relevance are 
equivalent. 
 
It could seem to the reader that we are now trying to have it both ways, i.e. we amended 
G&SÕs semantics for questions, but at the same time we chose to maintain G&SÕs notion of 
relevance. The motivation for doing so was that a sentence S should be seen as relevant as 
soon as there is a potential complete answer A such that S makes it impossible that A be the 
actual complete answer; one may wonder whether such a definition is better grounded that 
one that would simply say that S is relevant if it rules out the truth of at least potential 
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complete answer. It turns out that the definition of relevance that I have offered is actually the 
natural one in my own framework: suppose indeed someone asks a certain question, i.e. 
makes a certain request for information. It is entirely natural to assume that the questioner is 
not only interested in getting the information he wants, but also in being sure that the 
information he got is indeed one that satisfies his request completely. If we characterize an 
answer as being relevant if it gives the questioner some clue as to what the proposition that 
satisfies his request is, then we naturally get to the definition we have adopted. 
 
Following G&S, we will say that a proposition is strongly relevant if it is relevant and does 
not provide any irrelevant information. This means that for a proposition S to be strongly 
relevant, S should be such that whenever it rules out some world w, it also rules out all worlds 
in which the complete answer to the question is the same as in w. It follows from this that 
whenever S rules in a world w, it also rules in every world equivalent to w. Therefore, S will 
be strongly Q-relevant if it is Q-relevant and does not distinguish between two worlds in 
which the complete answer to Q is the same: 
S is strongly Q-relevant iff : 
a) ,  w * wÕ! S,  Â(w' Q wÕ)    (relevance) 
b) * w* wÕ(w' Q wÕ +  (w! S (  wÕ! S)) (S does not distinguish between two worlds in which 
the complete answer to Q is the same) 
 
This is in fact the same definition as G&SÕs. 
 
Since the notions of relevance and strong relevance have remained the same, the definition of 
the relevant part of a proposition S relatively to a question Q is also the same as in G&S: 
S/Q = {w : , wÕ!  S, w' QwÕ}  
 

At this stage, the proof that a positive answer will be interpreted as exhaustive can be 
achieved in exactly the same manner as above. What has been gained is that we do not need to 
stipulate that a positive proposition is to be compared to all positive propositions. Rather, it 
follows from the very semantics of questions that all that is required from speakers is to 
provide all the positive information they have. At this point the following objection could be 
raised: once we have adopted G&SÕs notion of relevance, the complete answer to a given 
question Q turns out to never be the most informative true relevant proposition; indeed, a 
complete answer does not indicate that it is the complete answer; thus, after all, it seems that 
the maxim of quantity, on its intuitive understanding, should require that speakers utter the 
strongest relevant sentence that they deem true, i.e. should ask them to give not only their 
positive information, but their negative information as well. As I have already pointed out, the 
maxim of quantity so understood would in fact force speakers to say everything they want to 
say explicitly, thus blocking all types of implicatures. In a neo-gricean framework, the maxim 
of quantity is, so to speak, in competition with another one that somehow has an opposite 
effect, called the maxim of manner (Òbe brief and clearÓ) ; but it is not entirely clear how to 
formalize the interactions of quantity and manner. In a sense, the notion of scalar alternative 
can be viewed as modeling these interactions; the idea would be that a speaker who chooses a 
certain sentence must have chosen the most informative one among sentences that are exactly 
as complex, and that the sentences that are exactly as complex as a given sentence are 
precisely its scalar alternatives. I actually want to depart from the view that the speakerÕs 
behavior is entirely based on cooperative principles; rather, it seems that speakers also want to 
minimize their own effort. My own view is the following: speakers are relatively cooperative, 
but are also relatively lazy; instead of providing all the relevant information they have, they 
choose to say as much as the question under discussion explicitly requires of them, and let the 
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hearer guess what the relevant part of their information state is. To make things clearer, I now 
call the requirement that the speakerÕs answer entails their positive information positive 
quantity. Once a question is viewed as a request for a certain information, what positive 
quantity requires is that speakers say what this information could be according to what they 
believe, no more no less. This is what the question explicitly requires, even though it is clear 
that the questioner is also interested in knowing whether a certain piece of information is in 
fact the complete answer to the question or not. When a question such as ÒWho cameÓ is 
uttered, it is indeed reasonable to infer that the questioner is actually not only also interested 
in knowing that S is true, if S is the complete answer, but also in knowing that S is the actual 
complete answer (if this is the case). In this sense, a question explicitly asks for positive 
information only, but implicitly asks for negative information as well. The GS-meaning of a 
question Q can then be seen as a kind of implicature that is derived from the literal meaning 
of Q. Yet  positive quantity as such does not require speakers to do more than answering the 
question in a way that is consistent with what they believe and what the question explicitly 
asks for. Speakers can count on the hearerÕs abil ity to reason and find out that the answer 
uttered is in fact the strongest positive proposition that the speaker knows to be true; given the 
competence assumption, the speaker can even expect the hearer to interpret the answer as 
exhaustive; in other words, the exhaustive reading will turn out to be part of Òwhat is meantÓ, 
even though it is not part of what is explicitly said. 
 
3.4.An excursus on embedded questions. 
 
Before turning to non-positive answers, I would l ike to point out some consequences of this 
new semantics for questions regarding the interpretation of embedded questions. 
 
One of the motivation for G&SÕs semantics is that it gives a straightforward way of defining 
the semantics of so-called extensional question-embedding verbs in terms of the meaning of 
the very same verbs when the embed a declarative sentence29. We can indeed adopt the 
following schema, for any such verb V: if X is an individual denoting expresion and Q is a 
question, then: 
 
ÔX V QÕ is true in a world w if and only if the referent of X is the relation V to the proposition 
Q(w) (i.e. the complete answer to Q in w). 
 
More formally, if [[V]] represents the meaning of an extensional embedding verb when it 
embeds a declarative sentence, and if Q is a question, we posit: [[V Q]] = $x. ([[V]](Q(w))(x)) 
 
Note that my own semantics for questions makes it possible to posit the very same schema, 
but with a clearly different semantic outcome. Recall that under the new proposal, the 
complete answer to a question like Òwho came ?Ó states, for any x who came, that x came, and 
does nothing more than that. In contrast with this, G&SÕs semantics results in the following : 
the complete answer to the latter question states, for any x who came, that x came, and for any 
y who didnÕt come, that y didnÕt come.  In order to compare the two proposals with respect to 
the semantics of embedded questions, let us see what they deliver in the following case, 
assuming that the above schema is valid: 
 

(20) John knows who came 

                                                
29 extensional question-embedding verbs are verbs that embed both questions and declarative sentences. 
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a. G & S : for any x who came, John knows that x came, and for any y who 
didnÕt come, John knows that y didnÕt come 

b. My proposal : for any x who came, John knows that x came 
 
One recognizes the two readings that have been called, respectively, the strong exhausitive 
reading and the weak exhaustive reading. There has been an extensive debate as to whether 
these two readings really exist. It has to be observed that the strong reading entails the weak 
one; therefore, if it were uncontroversial that the weak reading always exists, there would be 
no direct way to show that the strong reading also exists, since there can be no situation where 
the strong reading is true but the weak one is false. However, many authors (REF) have 
shown that there are situations where a given sentence is clearly intuitively false even though 
it would be true on its weak reading. Consider for instance : 
 

(21)  John knows which numbers are prime. 
 

In a situation, say, where John knows, for any prime number p, that p is prime, but also 
erroneously believes that 8 is prime, one wouldnÕt consider (21) to be true. 
 
I accept this observation, but I would like to stress that my own account can motivate a slight 
modification of the definition of weak exhaustivity, which would solve this problem (though it 
would not settle the controversy entirely). 
 
In a nutshell, I want to analyze a sentence such as (20) as synonymous with ÒJohn knows 
what the correct answer to Òwho cameÓ isÓ, namely: 
 

(22) If John were to answer the question Òwho cameÓ and follow the gricean 
maxims , then his answer would be the strongest came-positive proposition 
that is true in the actual world 

 
Now suppose that John erroneously believes that 8 is prime. Then necessarily, his answer to 
Òwhich numbers are primeÓ would state this (since John, obeying quantity, should utter an 
answer that contains all his positive information), and therefore his answer wouldnÕt have 
been true, so that the sentence (21) wouldnÕt be true either. Yet this analysis does not prevent 
(21) from being true in a situation where, for every prime number n, John knows that n is 
prime, and for every other number m, John doesnÕt hold the belief that m is prime. In a 
nutshell, this revised semantics for the weak reading would not allow the agent to hold false 
positive beliefs, but would still allow him to be uncertain about individuals that, in fact, do 
not have the property denoted by the question predicate. Let me give a precise implementation 
of this idea: 
  
For any individual d, we define dÕs Q-positive belief in a world w (noted as PosQ(d,w)), where 
Q is a question, as the following : PosP(d,w) = {w Õ : ,  wÕÕ such that wÕ is compatible with dÕs 
beliefs in w and such that wÕÕ) QwÕ)}  
Then we posit: 
 

(23) [[John knows Q]]w = 1 iff PosQ(d,w) = Q(w) 
 
The lexical entry for ÒknowÓ when it embeds a question is therefore: 
 

(24) [[know]] = $Q<s, st>.$x<e>.$w<s>.  PosQ(x, w) = Q(w). 
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This semantics is provably equivalent to : 
 
(25) [[John knows ?xP(x)]]w = 1 iff for any d that has property P in w, John 

believes in w that d has property P, and for any dÕ that hasnÕt property P in w, 
it is not the case that John believes in w that d has property P. 

 
Whether or not this is empirically adequate, note that my revised semantics for questions 
makes it possible to give a semantic entry for know corresponding to the strong exhaustive 
reading, and such that the embedded question has the same interpretation as a direct question: 
 

(26) [[John knows Q]]w = 1 iff for any world wÕ compatible with JohnÕs 
belief in w, Q(wÕ) = Q(w). 

 
This is indeed provably equivalent to : 
 

(27) [[John knows Q]]w = 1 iff John believes in w the proposition 
OpQ(Q(w)). 

(i.e. John knows what the complete answer to Q is) 
 
It is therefore clear that even if the weak exhaustive reading did not exist, it would not provide 
a knock-down argument against my proposal, since it is possible to define the GS-denotation 
of a question in terms of its basic denotation (and, importantly, not the other way around). 
Heim (1994) made exactly the same point with regard to KartunnenÕs semantics for questions. 
However, it would be nice to find additional evidence in favor of my revised semantics 
(besides the fact that this revised semantics is able to account for why typical answers do not 
explicitly convey negative information). As pointed out by Irene Heim (1994), it could be that 
weak exhaustivity is found with some verbs, but not with others. A good example of a verb 
that allows a weak exhaustive reading, it seems to me, is the verb ÒtellÓ; indeed, it seems that 
for ÒJohn told Peter who cameÓ to be true, it is enough that John told Peter, for any x who 
actually came, that x came, and that John did not erroneously told Peter, for some y who 
didnÕt come, that y came. In my opinion, ÒguessÓ is also a quite good candidate; namely, for 
ÒJohn guessed who cameÓ to be true, it is sufficient (or so it seems to me) that John guessed, 
for any d who came, that d came, and that he didnÕt erroneously predict, for some dÕ who 
didnÕt come, that dÕ came. 
 
3.5. What if nobody came ? 
 
The semantics I have proposed has an apparently undesirable outcome: suppose the question 
under discussion is Òwho came ?Ó, and that in fact nobody came. Then, according to my 
semantics, the complete answer to such a question is simply the tautology (while in fact we 
expect a well-informed and cooperative speaker to answer by stating that nobody came). 
Kartunnen (1979)Õs theory faced the same problem, which motivated an amendment to the 
effect that the  complete answer in such a case should be Ònobody cameÓ. A second apparent 
problem has to do with weak exhaustive readings for embedded questions. Suppose, for the 
sake of this discussion, that ÒJohn guessed who cameÓ means that for any individual x who 
came, John guessed that x would come, and that for no y that didnÕt come, John did not 
wrongly predict that y would come (i.e. that the weak exhaustive reading exists in this case). 
Then, in case nobody came, the sentence ÒJohn guessed who cameÓ is predicted to be true if 
John didnÕt make any prediction at all. This again seems counter-intuitive.  
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Regarding the first problem, i.e. what should be counted as a correct answer if nobody came, 
what has to be predicted is that a cooperative speaker who knows that nobody came should 
say so. In fact, one should note that the assumption that an answer has to be strongly relevant, 
hence relevant, entails that all answers should be informative. This is already enough to 
predict that a cooperative speaker who knows that nobody came should in fact say something 
informative. Since what such a speaker has to say must be strongly relevant and true 
according to him, the answer must actually express a non-tautological negative proposition. 
The rest of the paper will argue that in order to account for the interpretation of non-positive 
answers as well as that of positive answers, the two following additional principles are needed 
(I can only present them informally at this point): 
- epistemic principle of symmetry: let d and e be two individuals such that the speaker has 
only negative information regarding them; then the speakerÕs answer to Òwho cameÓ should 
either contain negative information regarding both d and e, or not contain any information at 
all regarding d and e. 
- negative quantity: the answer should convey all the negative information that the speaker 
has regarding the individuals that the answer quantifies over negatively. 
 
We already know that the speaker should utter an informative negative answer. Such an 
answer will therefore contain some negative information regarding some individual d (It 
could be, for instance, ÒJohn didnÕt come or Mary didnÕt comeÓ, which expresses a 
proposition that contains some negative information regarding John and Mary, and nobody 
else). But since the speakerÕs information state contains negative information regarding all the 
individuals, it follows from the principle of epistemic symmetry that his answer should say 
something about every relevant individual. Given that the speaker should give all his negative 
information with respect to individuals his answer Òtalks aboutÓ negatively, it follows that his 
answer must be equivalent to Ònobody cameÓ. 
 
4. Negative answers 
 
 Not all answers are positive answers. As we have seen, for a given question Q, the set 
of Q-relevant propositions is a proper superset of the set of positive answers. Among non-
positive answers, some are intuitively pureley ÒnegativeÓ (as in (3)), while others are both 
positive and negative (cf. non-monotonic answers in (4) and (5)).   
Let us define a proposition as Q-negative as follows: 
 
S is Q-negative if : * w! S, * wÕ (wÕ ) Q w +  wÕ!  S) 
 
If QÕs predicate is P, then a proposition is Q-negative if and only if it is belongs to the closure 
under intersection and disjunction of the set consisting of the negations of elementary answers 
(where an elementary answer is a proposition of the form ÔP(d)Õ, with d some constant, 
assuming that each individual is named by some rigid constant). It is also a fact that a 
proposition is Q-negative if and only if it is equivalent to a sentence of the form ÒGQ PÓ, with 
GQ a decreasing and rigid generalized quantifier. 
 
Fact: if a proposition is Q-negative, then it isnÕt Q-positive, unless it is the tautology. 
 
Suppose that a Q-negative answer A has been given as an answer to Q. If i is the speakerÕs 
information state, it follows from positive quantity that A entails PosQ(i). If A entails PosQ(i), 
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then PosQ(A) entails PosQ(i)30. But since A is Q-negative, PosQ(A) is the tautology31. Since a 
tautology can only entail a tautology, if follows that PosQ(i) is the tautology. We can then 
derive the inference that the speaker has no positive belief whatsoever. Consider the following 
dialogues: 
 

(28) ÐWho came to the party ? 
a. No philosopher 
b. Less than four philosophers 

(29) - Among Peter, Jack and Mary, who came ? 
                                      - Not Mary 
 
Informants generally consider that the answers in (28) do not give rise to any kind of 
inference regarding non-philosophers (apart maybe the inference that the speaker does not 
know much about them, or considers them irrelevant). Likewise, from the answer in (29), 
hearers do not infer anything specific regarding Jack and Peter, who are not mentioned in the 
answer32. What we can already understand, with no further assumption, is why hearers do not 
infer anything positive regarding non-philosophers in (28) and people other than Mary in (29); 
we have indeed shown that uttering a negative answer while complying with positive quantity 
entails that one does not have any kind of positive information. However, this is only half of 
the story. Indeed, if we had no further constraint, and if we still maintained the competence 
assumption, we would in fact derive the inference that the speaker who uttered such answers 
actually believes that no individual has the property represented by the question predicate. 
Suppose indeed A is a negative answer to a question Q; then, as we have shown, the set 
I(A,Q) (i.e. the set of information states that make A an optimal answer to the question Q) 
consists of all information states i such such that i entails A and PosQ(i) is the tautology:  

 
If A is Q-negative, then I(A, Q) = {i : i#  A & PosQ(i) = W}  (with W being the set of all 

posible worlds).  
 
We have already said that if a proposition S is Q-negative, then PosQ(S) is the 

tautology; in the other direction, we have something much weaker, namely:  if PosQ(S) is the 
tautology, then S is true in a world w in which the extension of the question predicate is 
empty (let us call such worlds Q-minimal worlds)33. The entailment also holds in the other 
direction, i.e. PosQ(S) is the tautology if and only if S contains a Q-minimal world34. 
Therefore we have: 
 
 If A is Q-negative, then I(A, Q) = {i : i #  A & i contains a Q-minimal world} 

                                                
30 cf. footnote 9. 
31 Proof that if A is Q-negative, then PosQ(A) is the tautology: suppose A is Q-negative. Then necessarily all the 
worlds in which the extension of QÕs predicate is empty belong to A. Since PosQ(A) contains all the worlds that 
are ÒbiggerÓ than some world in A, PosQ(A) will in fact contain all the worlds, and be the tautology. QED. 
32 Von Stechow & Zimmerman (1984) report judgments that conflict with ours; Van Rooy &  Schulz (REF), on 
the other hand, agree with us. 
33 Proof: let us say that a world w is Q-minimal if for every world wÕ such that wÕ) Qw, wÕ' Qw. A world w is Q-
minimal if and only if the extension of the question-predicate in w is empty. We want to show that if PosQ(S) is 
the tautology, then S contains a minimal world. Suppose S does not contain a minimal world; then since PosQ(S) 
only contains worlds wÕ that are superior to some world w in S  it cannot contain any minimal world, and hence 
PosQ(S) cannot be the tautology. 
34 If w is a Q-minimal world, then, then for any world wÕ, w) QwÕ (indeed in all worlds the extension of the 
question-predicate includes the empty set). Suppose S contains a Q-minimal world w; since PosQ(S) contains all 
the worlds wÕ such that w ) QwÕ, PosQ(S) = W. 
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Therefore the set Max(A,Q) that consists of information states in which the speaker could be 
if the competence assumption holds is: 
 
 Max(A,Q)= {i : i #  A and contains a Q-minimal world and there is no iÕ containing a 
Q-minimal world such that iÕ/Q #  i/Q and iÕ# A}  
 
It turns out that Max(A, Q) consists of all the information states i such that i/ Q is the 
proposition consisting of the set of all Q-minimal worlds35. In other words, if the competence 
assumption holds, a speaker who utters a Q-negative answer should in fact believe that no 
object has the property denoted by the question-predicate, which is obviously incorrect. 
  

Intuitively speaking, it seems that a speaker who utters a negative answer such as Ò 
less than four philosophers cameÓ thereby indicates that, for all he knows, it could be the case 
that three philosophers came. That is, the speakerÕs answer is supposed to be the strongest Q-
negative proposition that he deems true. I therefore propose that speakers, besides positive 
quantity, also comply with a second maxim of quantity, which I call negative quantity: 
 

(30) Negative quantity (1st version): 
If the speakerÕs information state is i and his answer A is Q-negative, then A = 
NegQ(i). 

 
Together with positive quantity, negative quantity entails that the speaker who uttered a Q-
negative answer has no belief whatsoever with respect to individuals that his answer does not 
talk about. Indeed, he is supposed to have provided both his positive and his negative 
information. In fact, we also derive from this maxim the fact that a speaker who uttered an 
answer like (28)b. (ÒLess than four philosophers came to the partyÓ) does not exclude that 
three philosophers came to the party, though he doesnÕt either believe that three philosophers 
came. Indeed, if he had known that less than three philosophers came, negative quantity 
would have forced him to say so, while if he had know that three philosophers came, positive 
quantity would have forced him to say so too.  
 Note that we clearly predict, from positive quantity alone, that a speaker who utters a 
negative answer has no positive belief whatsoever. This conflicts with a widespread 
assumption, namely, that  decreasing contexts can give rise to scalar implicatures in the full 
sense  of the term; that is, answers like ÒNot every philosopher cameÓ  or Òless than four 
philosophers cameÓ trigger the implicature that some philosophers came. In my own 
framework, I can only derive much weaker implicatures (primary implicatures in SauerlandÕs 
sense), namely, in the first case, Òit is possible that many philosophers cameÓ, and, in the 
second case, Òit is possible that three philosophers cameÓ. I happen to be happy with these 
weaker predictions; first, note that the standard, neo-gricean, view tends to make too strong 
predictions : 
 

(31) Not all the linguists came 
(32) John hasnÕt read four books 

                                                
35 Though I do not give a formal proof, let me at least sketch it: the proposition S consisting of all Q-minimal 
worlds (i.e. the proposition that states that nothing has the property denoted by the question predicate) entails all 
the Q-negative propositions. It is therefore possible that a speaker who uttered a Q-negative answer be in an 
information state equivalent to S. Given that the set of information states compatible with a Q-negative answer 
only contains states which are Q-negative when relativized to Q, and that S is the strongest Q-negative 
proposition, it follows that for any i compatible with the answer, S entails i/Q. 
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According to neo-gricean accounts, (31) is supposed to be compared to ÒNot many linguists 
cameÓ, assuming that many and all belong to the same scale (which is necessary in order to 
predict that, in increasing contexts, many implicates not all). Since ÒNot many linguists cameÓ 
is a proposition that is stronger than ÒNot all the linguists cameÓ, it should be assumed to be 
false, i.e. (31) is predicted to implicate that many linguists came. Yet it seems that what we 
get is, in any case, weaker, in that what can really be concluded safely is rather just that Òsome 
of the linguists cameÓ. Likewise, (32) is predicted to be compared (among others) with ÒJohn 
hasnÕt read three booksÓ. As this sentence is stronger than (32), it should be inferred to be 
false, i.e. we should get the implicature that John has read exactly three books, which is 
plainly not a correct result for (32). Rather, we get something much weaker, closer to 
something like ÒJohn must have read a book a twoÓ36. On the other hand, we clearly get the 
predicted ÒprimaryÓ implicatures, i.e. for (31), Òthe speaker does not exclude that every 
linguist but one cameÓ, and, for (32), Òthe speaker does not exclude that John has read three 
booksÓ. My own proposal can derive these primary implicatures. Still, it is true that we seem 
to infer a little more than this (though less than what the neo-gricean account predicts), i.e., 
respectively, that  a few linguists came and that John has read a book or two. I believe that 
these facts can in fact be reconciled with my approach. Suppose indeed we have already 
derived that Òthe speaker does not exclude that every linguist but one cameÓ or Òthe speaker 
does not exclude that John has read three booksÓ; we further know that the speaker has no 
positive belief; yet, it could still be the case that though the speaker has no certain positive 
belief, he at least believes that it is quite likely that a few linguists came or that John has read 
a book or two. In fact, when it is already known that the speaker does not have any certain 
positive belief, we may take the competence assumption to mean exactly that. The hearer 
would reason as follows: the speaker does not exclude that every linguist but one came; if, in 
fact, no linguist came, chances are that the speaker would at least know that it is not the case 
that every linguist but one came; therefore, it is likely that some linguists came. Let me make 
clear that this tentative analysis is by no means satisfactory, as it is really impressionistic and 
rests on many unanalyzed assumptions37; in order to make it clearer, one would need to move 
to a richer framework, for instance one in which information states would not be represented 
as sets of worlds, but rather as probability distributions over worlds (or, alternatively, one in 
which we would be able to describe the fact that some worlds that are compatible with the 
speakerÕs beliefs are in some sense Òmore accessibleÓ than others, for instance by representing 
the speakerÕs knowledge as an ordering relation over the set of possible worlds); then the 
competence assumption would have to be explicitly defined in these terms. But for the time 
being, what is important is that my own account is not essentially falsified by the data, at least 
not more than the standard neo-gricean view, which, as we have seen, leads to too strong 
predictions. Furthermore, what has been gained in comparison to previous approaches of 
exhaustive interpretations is a principled explanation as to why negative answers do not 
trigger any kind of ÒpositiveÓ inference regarding individuals that are not quantified over by 
the answer, and a deductive link between this observation and the fact that negative contexts 
do not trigger as strong implicatures as positive contexts. 
 
5. Non-monotonic answers 

                                                
36 Note that neo-gricean accounts clearly make a wrong prediction in the case of ÒNot many people cameÓ, 
which turns out to be interpreted as synonymous with ÒFew people cameÓ, while the standard neo-gricean 
account predicts that ÒNot manyÓ should implicate ÒNot many but quite a fewÓ. 
37 in particular, note that one could also reason as follows : the speaker does not exclude that no linguist came 
(indeed, he has no positive belief); therefore, it is quite likely that in fact very few linguists cameÉ Clearly, we 
would like to block such inferences. 



 28 

 
Let us now turn to non-monotonic answers. Let us consider again the examples in (5) and a 
few others: 
 

(33) Among chemists, linguists and philosophers, who came ? 
a. Some philosophers, and no chemists 

         b. Three philosophers, but few chemists 
 

(34) Among Jack, Peter and Mary, who came ? 
                   Jack and not Mary 

 
From these answers, we do not seem to infer anything regarding individuals that are not 
mentioned in the answer. That is, the answers in (33) give rise to no specific inference 
regarding linguists, and from the answer in (34) one infers that the speaker does not know 
much about Peter, or, at least, that, for some reason, he is ignoring him in his answer (but in 
any case, one is not allowed to infer that Peter came, nor that he didnÕt come). It could seem 
at first sight that we can account for these facts by simply extending the applicability of 
negative quantity, which has been previously defined as applying to negative answers. We 
could instead define it as : 
 
Negative quantity (2nd version): 
Let i be the speakerÕs information state. Then if his answer A to a question Q is not Q-
positive, then A must entail NegQ(i). 
 
Together with the maxim of quality, this is equivalent to: 
 
If A is not Q-positive, then i #  A and NegQ(A) = NegQ(i)38. 
 
It is clear that positive quantity and negative quantity so defined have the outcome that from 
the answers in (33), one will infer that the speaker is uncertain whether linguists came or not. 
Indeed, the speaker must have expressed both his negative and his positive information, which 
entails that he has no information whatsoever regarding linguists. Likewise, the answer in (34) 
is predicted to trigger the inference that the speaker is uncertain whether Peter came. 
However, we also derive an undesirable inference from the answers in (33), namely, that the 
speaker has not negative belief whatsoever regarding philosophers (since the answers do not 
explicitly convey anything negative regarding philosophers and the speaker is supposed to 
have expressed all his negative information). But, as a matter of fact, most informants agree 
that one infers from (33)a that not many philosophers came, and from (33)b. that no more 
than three philosophers came, i.e. the literal meaning gets enriched by negative inferences.  
And in fact, the second version of negative quantity quite clearly has undesirable 
consequences in other cases as well, where there is a clear exhaustivity effect, as in (4), 
repeated below as (35): 
 

(35) Among linguists, chemists and philosophers, who came ? 
              a. Exactly three chemists. 

b. Between  3 and 5 chemists 
  c. Between 3 and 5 chemists and many linguists 

                                                
38 A entails NegP(i) if and only if NegP(A) entails NegP(i). Suppose that i #  A; then necessarily NegP(i)  #  
NegP(A), and therefore quality and negative quantity together entails that NegP(A) = NegP(i). Cf. footnoteÉ  
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Intuitively, a clear difference between these answers, which trigger an exhaustivity effect, and 
those in (33) and (34) (which donÕt) is that in the latter case, all the negative content of the 
answers is, in some intuitive sense, ÒaboutÓ individuals about which the very same answers 
also provide some positive information. What seems to be at stake is something like the 
following informal principle 
 

(36) Symmetry Principle (1st version): If the speakerÕs information with 
respect to two individuals is of the same type (for instance, purely negative), 
then his answer must treat them on a par.  

 
The intuition behind this principle is the following. Consider again: 
 

(37) Among Peter, Mary and Jack, who came ? 
a. Peter                                          
b. Peter and not Mary 

 
As Fran•ois RŽcanati pointed out to me (p.c), we have a feeling that the reason why we do not 
get any pragmatic strengthening, be it positive or negative, in the b. case, as opposed to the a. 
case, is the following: if an answer does not treat two individuals in the same manner, then the 
speakerÕs attitude towards the two individuals in question must be different; typically, the 
speaker will not have the same kind of information with respect to both. We can see this as a 
principle that says that the choices made by a speaker must not be arbitrary; if the speaker 
mentions a certain individual but not another one, he must have a reason to do so. In (37)a., 
since the answer treats Mary and Jack on a par (by not mentioning them at all), the speakerÕs 
epistemic attitude regarding them should be of the same type; therefore it is perfectly possible 
that, according to him, none of the two came. In (37)b., since the speaker mentions positively 
Peter and negatively Mary, but does not mention at all Jack, his information state contains 
neither positive nor negative knowledge regarding Jack. 
 
Applying the symmetry principle to (33) and (34), what we get is the following: the speakerÕs 
purely negative mention of  chemists in (33) and of Mary in (34) indicates that his 
information regarding individuals that are not mentioned (i.e., respectively, linguists and 
Peter) is not purely negative, while his positive mention of philosophers in (33) and of Jack in 
(34) indicates that he does not have either any positive belief regarding, respectively, linguists 
and Peter (this last inference is in fact redundant, since positive quantity is enough to derive 
it). On the other hand, in the case of (35),  the symmetry principle does not prevent any 
negative inference regarding individuals that are not, so to speak, mentioned in the answer. 
All the answers in (35) have the following property (again, I am still using informal notions at 
this point): the individuals that are mentioned in the answers are either mentioned both 
positively and negatively (in the sense that the answer Òexactly three chemistsÓ contains both 
positive and negative information regarding chemists, in that it can be rephrased as ÒAt least 
three chemists and no more than four chemistsÓ), or only positively. As it happens, no entity 
is mentioned purely negatively in those answers; therefore the principle of symmetry does not 
exclude that the speakerÕs information state with respect to non-mentioned individuals be 
purely negative, and thus does not prevent a purely negative inference regarding non-
mentioned individuals. In fact, the assumption that the speaker is competent will lead to such 
a negative inference. 
 Therefore the principle of symmetry alone, together with positive quantity, is able to 
account for the fact that some but not all non-monotonic answers give rise to an exhaustivity 
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effect, i.e. a negative inference with respect to individuals that the answer does not Òtalk 
aboutÓ explicitly. But the symmetry principle can also do part of the job that negative quantity 
(as we have defined it so far) does in the case of purely negative answer. Consider again 
(28)b, repeated here as (38): 
 

(38) ÐWho came to the party   
Less than four philosophers 

 
The effect of Negative quantity  (Òif you use a negative answer, then provide all the negative 
information your have) was to give rise to the following inferences on the part of the hearer: 
  

(39) a. The speaker does not have any negative belief regarding non-
philosophers 

b. The speaker does not have the belief that less than three philosophers 
came, i.e. does not exclude that three came 

 
It is clear that (39)a. can be derived on the sole basis of the symmetry principle and positive 
quantity. Indeed, since the answer in (38) mentions philosophers purely negatively, and does 
not mention any non-philosophers, it follows that the speakerÕs information state regarding 
non-philosophers cannot be purely negative. Though the principle of symmetry as such does 
not exclude that the speakerÕs information state be both negative and positive regarding non-
philosophers, such a possibility is independently excluded by positive quantity since, in any 
case, the speaker is supposed to have given all his positive information. Note however that the 
symmetry principle is unable to account for (39)b. And in fact, we have a similar problem in 
the case of (35)b. and c., repeated as (40): 
 

(40) Among linguists, chemists and philosophers, who came ? 
              a. Exactly three chemists. 

b. Between  3 and 5 chemists 
  c. Between 3 and 5 chemists and many linguists 
 

As we have already seen, if negative quantity applied in those cases, we would get no 
exhaustivity effect. If we drop negative quantity and add the symmetry principle, then positive 
quantity and the competence assumption are enough to predict that (40)a and (40)b trigger the 
inference that no non-chemist came, and that (40)c implicates that no philosopher came39. 
However, without any additional assumption, we would in fact wrongly derive the following 
inferences from (40)b and (40)c ((41)b and (41)c, respectively): 

 
(41) b. Exactly 3 chemists came, no philosopher came and no linguist came 

                         c. Exactly three chemists, many but not all of the linguists came, and no 
philosopher came. 
 
This is so because a speaker that would have been in the information state represented by 
(41)b. would in fact have expressed all his positive information by uttering (40)b, and the 
competence assumption leads the hearer to assume the speaker knows as much as is 
compatible with his answer, i.e. has as much negative information as is compatible with the 
truth-conditions of the answer uttered.  

                                                
39 Basically, the competence assumption and positive quantity, when no additional principle is added, have 
always the outcome that the answer will be interpreted as exhaustive in G&SÕs sense. 
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It is in fact uncontroversial that we understand, from (40)b and (40)c, that, as far as the 
speaker knows, the exact number of chemists who came could be any number between 3 and 
5. And this seems obviously linked to the hypothesis that had the speaker known that no more 
than three chemists came, he should have said so, i.e. to an aspect of what we have called 
negative quantity (i.e. the fact the speaker is supposed to have given all his negative 
information, at least regarding chemists). To sum up, negative quantity as we have defined it 
has the undesirable effect of ruling out exhaustivity effects (i.e. negative inferences regarding 
non-mentioned individuals) for all non-positive answers, even in some cases in which we do 
see such an effect, but, on the other hand, it is able to predict correctly the existence of some 
primary implicatures (i.e. implicatures of the type ÒThe speaker does not exclude thatÉÓ). 
And replacing negative quantity with the symmetry principle has an opposite effect: on the 
one hand, together with positive quantity and the competence assumption, the symmetry 
principle makes correct predictions concerning the presence of absence of a negative 
inference regarding non-mentioned individuals, but, on the other hand, it is unable to account 
for primary implicatures that negative quantity could account for. It therefore seems that a 
total account must in fact retain some version of the two principles. My proposal will be based 
on a weakening of negative quantity; namely, instead of saying that Òif an answer is non-
positive, then the answer must express all the negative information that the speaker hasÓ, I 
will adopt the following, still informal, definition of negative quantity: 
 

(42) Negative quantity (3rd version): An answer A  must express all the 
negative information that the speaker has relatively to  the individuals that the 
answer mentions negatively. 

 
When applied to the answers in (40), this new version of negative quantity gives us exactly 
what we want: since all these answers negatively mention chemists, we will infer that the 
speaker has no more negative knowledge regarding chemists than what he has explicitly said; 
since these answers do not negatively mention non-chemists, the speaker who uttered them 
would have complied with negative quantity  even if he had had, in fact, some negative 
knowledge about non-chemists. As a result, it is possible that the speaker does have negative 
beliefs regarding non-chemists, and positive quantity and the competence assumption will 
lead the hearer to assume that the speaker in fact does have such beliefs. 
 
 In the next section, I intend to provide a formal treatment of the ideas that have just 
been presented, i.e. a formal and explicit formulation of the last version of negative quantity 
and the symmetry principle. As is obvious, the question that has to be clarified is what we 
exactly mean when we say that a given proposition Òmentions positivelyÓ or Òmentions 
negativelyÓ an individual. 
 
 
5. Aboutness 
 
At this stage, it is necessary to give a formal definition of what it means for an answer to 
ÒpositivelyÓ or ÒnegativelyÓ mention an individual. Yet the word ÒmentionÓ is not entirely 
appropriate, as it suggests that the notion in question is syntactic. What we really want is to 
define what it means for a proposition to Òtalk aboutÓ something, or to ÒconcernÓ some 
individual. I will therefore say that an answer positively or negatively P-concerns an 
individual d, where P is the question-predicate of the underlying question. 
 
Definitions : 
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1. A proposition A positively P-concerns an individual d if: 
There is a world w such that w !  A, such that d !  P(w) (i.e. d is in the extension of P in w) 
and such that world wÕ identical to w except that d -  P(wÕ) (i.e. such that P(wÕ) = P(w) Ð {d}  
and for any predicate R distinct from P, R(wÕ) = R(w)) is such that wÕ-  A. 
 
2. A proposition A negatively P-concerns an individual d if: 
There is a world w such that w !  A and such that d -  P(w) and such that the world wÕ 
identical to w except that d !  P(wÕ) (i.e. such that P(wÕ) = P(w) 1  {d} and for any predicate 
R distinct from P, R(wÕ) = R(w)) is such that wÕ -  A.  
 
3. A proposition A P-concerns an individuals d if A positively P-concerns d or negatively P-
concerns d. 
 
In order to make clear what these definitions do, let me give a few illustrations, using 
sentences in first order logic, with a, b, cÉ being rigid constants, and a, b, cÉ  being their 
respective denotations; I am still restricting myself to a class of models that share a common 
universe. 
 

(43) a. P(a) 
b. (P(a) 5 P(b)) 0 P(c) 
c. , xP(x) 
d. * x P(x) 

 
(44) a. ÂP(a) 

b. Â(P(a) 0 P(b)) 0 ÂP(c) 
e. , xÂP(x) 
f. * x ÂP(x) 
 

(45) (P(a) 5 ÂP(b))  
 
(43)a positively P-concerns a and does not P-concern any other individual. (43)b positively P-
concerns a, b, and c, and does not P-concern anything else. (43)c and (43)d positively P-
concern all the individuals in the domain, and do not negatively P-concern any of them. 
Likewise, each answer in (44)a, b, c, and d, negatively P-concerns the individuals that were 
positively P-concerned by, respectively, . (43)a, b, c, and d. Finally, (45) positively P-
concerns a and negatively P-concerns b. 
 
I now illustrate these notions by applying them to actual English sentences: 
 

(46) Three linguists came 
(47) Less than four linguists came 
(48) Many linguists and few chemists came 
(49) Between three and five linguists came 

 
I assume that these sentences are strongly relevant (in the technical sense) answers to the 
question ÒWho came ?Ó, which entails that ÒlinguistÓ and ÒchemistÓ are semantically rigid 
terms, i.e. that the extension of ÒlinguistÓ and ÒchemistÓ is the same in all worlds compatible 
with what is common knowledge. I represent the predicate ÒcomeÓ by the letter ÔCÕ. Then (46) 
positively C-concerns all the linguists, does not negatively C-concern them, and does not C-
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concern any non-linguist. Indeed, let w be a world in which exactly three linguists, Mary, 
Peter, and Jack,  came. (46) is true in w. Then any world wÕ in which the extension of C is the 
same as wÕ except that, say, Mary does not belong to it is such that (46) is false in that world. 
Therefore (46) positively C-concerns Mary, and Peter and Jack as well, and in fact, any other 
linguist. On the other hand, suppose (46) is true in some world w. Let wÕ be a world in which 
the extension of C is the same as in w except that it contains one more linguist. Clearly, wÕ 
makes (46) true as well. Therefore (46) does not negatively C-concern any linguist. Last but 
not least, adding a non-linguist to the extension of C, or removing a non-linguist from it, will 
not change the truth value (46); hence no non-linguist is C-concerned by (46), be it positively 
or negatively. One can check, by a similar reasoning, that (47) negatively C-concerns all the 
linguists, does not positively C-concern any, and does not C-concern any non-linguist, be it 
positively or negatively. As to (48), it positively (but not negatively) C-concerns all the 
linguists and negatively (but not positively) C-concerns all the chemists, and does not C-
concern any other individual. Finally, (49) positively and negatively C-concerns all the 
linguists, and does not concern any non-linguist. Take indeed any world w in which exactly 
three chemists came; (49) is true in w; it is clear that removing one linguist from the extension 
of P makes (49) false; therefore (49) positively C-concerns all the linguists. On the other 
hand, take any world wÕ in which exactly five linguists came; (49) is true in wÕ; clearly, 
adding a sixth linguist to the extension of C would make (49) false; therefore (49) negatively 
C-concerns all the linguists; finally, since the truth value of (49) does not depend at all on 
whether non-linguists belong to the extension of C, (49) does not C-concern any non-linguist. 
 
In order to show that the notions that have just been defined are, intuitively speaking, the right 
ones, let me also point out the following fact: consider the propositional language LP whose 
atomic sentences are Òelementary answersÓ to a question Q whose predicate is P, i.e. the set of  
formula of the form ÔP(d)Õ, with d a constant whose denotation is rigid, and assuming that 
each individual in the domain is denoted by a unique rigid constant. We add the constraint 
that LPÕs connectors are Ô0Õ, Ô5Õ and ÔÂÕ, and that ÔÂÕ always immediately precedes an atomic 
sentence. It can be proved that, if, as we assume, the domain of quantification is finite, any Q-
relevant proposition is equivalent to a sentence in LP. It turns out that a Q-relevant proposition 
S positively P-concerns an individual d if and only if every sentence SÕ in LP equivalent to S 
is such that the elementary answer ÔP(d)Õ (with d the constant whose denotation is d) occurs in 
SÕ out of the scope of negation. And a Q-relevant proposition S negatively P-concerns an 
individual d if and only if every sentence SÕ in LP equivalent to S is such that the elementary 
answer ÔP(d)Õ (with d the constant whose denotation is d) occurs in SÕ within the scope of 
negation40. Another significant fact is the following: 
 

(50) Let Q be a question whose predicate is P. Then a strongly Q-relevant 
proposition S is P-positive if and only if S does not negatively P-concern any 
individual; and a Q-relevant proposition S is P-negative if and only if S does 
not positively P-concern any individual. 

 
Proof of (50) 
Let S be a strongly Q-relevant proposition, with Q a question whose predicate is P. 
a) If S is P-positive, then S does not negatively P-concern any individual d. 
Proof: Suppose S is P-positive. Assume, to the contrary, that S negatively P-concerns some 
individual d. Then there is a world w such that w !  S, d-  P(w), and the world wÕ identical to 

                                                
40 These facts are proved in Spector (2004). I t is crucial for this equivalence to hold that the domain of 
quantif ication be finite. 
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w except that P(wÕ) = P(w) 1  {d} is such that wÕ -  S. But w ) P wÕ, and since S is P-positive, 
necessarilly wÕ !  S, which is contradictory. 
b) If S does not negatively P-concern any individual d, then S is P-positive. 
Proof: Suppose S does not negatively P-concern any individual d. Let u be a world  !  S, and 
let v be such that u) Pv. What has to be proved is that v !  S 
We consider two cases, depending on whether u' Pv or u<Pv. 
- first case: u ' P v. Since S is strongly Q-relevant and u !  S, v !  S 
- second case: u<Pv 
 Let u* be the world in which the extension of P is the same as in v, and the extension of all 
other predicates is the same as in u. u* can also be described as a world that is identical to u 
except that  P(u*) = P(u) 1  X, with X being a non-empty finite set of individuals that do not 
belong to P(u)41. Let (d1, d2,É,  dn) be an enumeration of X. Since S does not negatively 
concern d1, the world  u1 such that u1 is identical to u except that P(u1) = P(u) 1  {d1} must 
belong to S. And the world u2 identical to u1 except that P(u2) = P(u1) 1  {d2}  must also 
belong to S (otherwise we would have u1 !  S and u2 -  S, from which it would follow that S 
does negatively P-concern d2, contrary to the hypothesis). But u2 can  also be described as the 
world identical to u except that P(u2)= P(u) 1  {d1,d2} . By iteration of this reasoning, the 
world un identical to u except that P(un) = P(u) 1  {d1, d2,É,  dn} also belongs to S. Since un = 
u*, u* !  S. Note that u* ' P v. Since u* !  S and S is Q-relevant, v !  S. QED. 
 
The proof that S is P-negative if and only if S does not positively P-concerns any individual 
can be derived from the previous one and the following observation: let us enrich our 
language with a predicate PÕ and impose that  PÕs denotation is, in every world, the 
complement of P; then S is P-negative if and only if S is PÕ-positive, and S negatively P-
concerns some individual d if and only if S positively PÕ-concerns d (we also have to modify 
the definition of ÒP-concerningÓ so that when we consider a world wÕ identical to some world 
w except maybe for the extension of P, we mean that all predicates other than P and PÕ  have 
the same extensions in w and wÕ). 
 
We can now give the final versions of negative quantity and the symmetry principle. We 
informally defined negative quantity as  requiring that A contains all the negative information 
the speaker has relatively to the individuals that A negatively P-concerns. What could this 
mean ? Let A be the answer, and let A- be the set of elements A negatively P-concerns. Then 
then negative quantity can be seen as requiring that A entails the strongest P-negative 
proposition that a) does not P-concern any element not in A-  and b) is entailed by i. It  can be 
shown that this proposition exists, for any i; consider indeed NegA/P(i), defined  as follows: 
 
NegA/P(i) = {w : ,  wÕ !  i (P(w) .  A-) #  (P(wÕ)}  
 
Proof that NegA/P(i) is the strongest P-negative proposition that does not P-concern any 
element not in A- and is entailed by i 
a) i entails NegA/P(i) : obvious from the definition 
b) NegA/P(i) is P-negative : let w !  NegA/P(i); there is a wÕ !  I such that (P(w) .  A-) #  P(wÕ) 
Let wÕÕ be such that wÕÕ ) P w. We have P(wÕÕ) #  P(w), and therefore 
(P(wÕÕ) .  A-) #  (P(w) .  A), hence (P(wÕÕ) .  A) #  P(wÕ); therefore wÕÕ !  NegA/P(i). 
c) NegA/P(i) entails any proposition B such that i #  B, B is P-negative, and B does not P-
concern any element not in A-. 

                                                
41 The assumption that the domain of quantification is finite proves to be crucial. 
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Suppose B is P-negative, does not P-concern any element not in A-, and is entailed by i. We 
want to show that NegA/P(i) #  B. 
Take w0 !  NegA/P(i). Xe have to show that w0 !  B.  
For some w1 !  i, (P(w0) .  A-) #  P(w1). Since B is entailed by i, w1 !  B. Since B is 
P-negative, any world w such that P(w) #  P(w1) also belongs to B. Let v be such that 
P(v) = P(w0) .  A-. Since P(v) #  P(w1), v belongs to B. Let X be defined as P(w0) Ð P(v) (i.e. 
as the set of elements of P(w0) that are not in P(v)). Then P(w0) = P(v) 1  X, and no member 
of X is an element of A-. Since B does not P-concern any element not in A-, B does not P-
concern any element of X. Let us write X = {x 1,É, xn} . Since  B does not P-concern any 
element of X and since v !  B, the world v1 defined as identical to v except that x1 belongs to 
P(v1) also belongs to B (otherwise B would negatively P-concern x1); likewise, the world v2 
defined as identical to v1 except that x2 belongs to P(v2) also belongs to B; by iteration of this 
reasoning, it follows that B also contains the world vn that is obtained from v by keeping 
constant the extension of all the predicates distinct from P and by defining P(vn) as equal to 
P(v) 1  X. We therefore have vn !  B and P(vn) = P(w0), hence w0 ) P vn . Since B is P-negative, 
w0 !  B. QED. 
 
We can then give the following formal characterization of negative quantity: 
 

(51) Negative quantity (final version): 
If i is the speakerÕs information state and A is his answer to a question Q whose 
predicate is P, then NegQ(A) #  NegA/P(i). 

 
As to the symmetry principle, a fully general version should take into account, for instance, 
the fact that the speaker may choose to mention some individual d but not dÕ because he 
considers d as more relevant than dÕ, quite apart from the question whether he has negative or 
positive information regarding them. What is sufficient for my purpose is the following 
principle, which only deals with the case where the speakerÕs information state contains only 
negative information regarding two individuals d and dÕ. What needs to be assumed is that the 
speaker has only negative information regarding two individuals d and dÕ, then his answer 
should either mention both d and dÕ, or none of them (previously, we wanted this principle to 
also apply to cases where the speaker has only positive information regarding d and dÕ, but we 
noticed that this part of the maxim was redundant with the maxim of positive quantity in all 
the cases that we looked at). In other words: 
 
 

(52) Symmetry principle (final version): 
If i is the speakerÕs information state and A is his answer to a question Q whose 
predicate is P, then : for any two individuals d and dÕ, if i negative P-concerns d 
and dÕ and does not positively P-concern either d or dÕ, then A either negatively P-
concerns both d and dÕ, or does not P-concerns either d or dÕ. 

 
 
 
I leave to the reader the task of checking that this principle, when applied to the various 
negative and non-monotonic examples of the previous section, yield the desired results. 
Instead of going through each example, I will give a formal property that characterizes the set 
of answers that yield an exhaustivity effect, namely, a negative inference with respect to all 
non-mentioned individuals (given the competence assumption).  
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6. Quasi positive answers 
 
To this end, I need one more definition: 
 

(53) Quasi-positivity: If P is a predicate, we say that a proposition A is quasi 
P-positive if for every individual d, A is not negatively P-oriented towards d. 

 
In other words, a quasi-positive answer to a question whose predicate is P is an answer that 
never negatively P-concerns an individual without also positively P-concerning it. Obviously, 
all positive answers are quasi positive, but not the other way around. And negative answers 
are never quasi P-positive (with the exception of the tautology). In (54) are a few examples of 
non-monotonic quasi P-positive propositions, with P being the predicate ÒcameÓ, while (55) 
provides a few instances of non-monotonic propositions that are not quasi P-positive 
 

(54) a. Between 3 and 5 linguists came 
b. Between 3 and 5 linguists and many chemists came 
c. John or Mary came but not both 

 
(55) a. Many chemists came and no linguist came 
                   b. Between 3 and 5 linguists came but very few chemists came 
   

Claim:  
 

(56) If Q is a question whose predicate is P, then a strongly P-relevant 
proposition A yields a negative inference with respect to individuals that are 
not P-concerns by A if and only if A is quasi P-positive. 
 

 
This claim (56) is, first of all, an empirical claim. It is consistent with all the data we have 
considered so far (assuming that my characterization of the data is correct, which may be 
disputed, as many speakers have diverging intuitions with respect to the kind of facts I have 
been looking at). My theory will be descriptively adequate if (56) can be shown to follow 
from it logically. I now sketch a proof that (56) is indeed a logical consequence of the 
following assumptions: 
 
- if A is a strongly Q-relevant answer to a question Q whose predicate is P, then the speakerÕs 
information state belongs to the following set:  
I(A,Q,P) = {i : i# A & A #  PosQ(i) & NegQ(A) #  NegA/P(i) & for any d, dÕ, if i is negatively P-
oreinted towards both d and dÕ, then either A does not P-concern either d or dÕ, or A 
negatively P-concerns both d and dÕ}  

 
Recall that Òi# A & A #  PosQ(i)Ó is in fact equivalent to Òi# A & PosQ(A)=PosQ(i)Ó. We 
therefore can write as well : 
I(A,Q,P) = {i : i# A & PosQ(A) = PosQ(i) & NegQ(A) #  NegA/P(i) & for any d, dÕ, if i is 
negatively P-oreinted towards both d and dÕ, then either A does not P-concern either d nor dÕ, 
or A negatively P-concerns both d and dÕ}  
 
Competence assumption : the speakerÕs information state belongs to the following set: 
Max(A,Q,P) = {i : i !  I(A,Q,P) & Â, iÕ!  I(A,Q,P) (iÕ/Q" i/Q)}  
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A more formal version of (56) is the following: 
 
(57) Let Q be a question whose predicate is P and A be a strongly Q-relevant proposition. 

Then the following statements are equivalent: 
a) For any individual d and any member i of Max(A,P,Q), i entails the falsity of ÔP(d)Õ, 

where d is a rigid constant whose reference is d. 
b) A is quasi-positive 

 
 
É.  
 
TO BE COMPLETED 
 
                                                
 


