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A mental-model-theoretic account of Free Choice Permission 
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0. Introduction 
 
In this paper, I will put forward a mental-model-theoretic alternative to 
Zimmermann’s (2000) and Geurts’ (2003) account of Free Choice 
Permission. Crucial to my account will be the fact that reasoners tend to 
diminish the load on working memory. 
 
 
1. Free Choice Permission 
 
Kamp (1973, 1978) notes that, while deontic logic does not allow the 
inference from (1) to (2), sentences of the form of (1) are construed as 
implying (2)1. Following von Wright (see Kamp 1973: 62), let’s call this 
phenomenon the paradox of Free Choice Permission (Free Choice 
Permission, henceforth). 
 
(1) X may A or B 
(2) X may A and X may B 
 
 
2. The modal account 
 
Zimmermann (2000) and Geurts (2003) provide a semantic account of this 
phenomenon; I will call this account the disjunctions as covert modals view 
(or, in short, the modal view). On this view, the traditional truth-conditional 
analysis of the meaning of or is wrong and disjunctions have to be analysed 
as conjunctions of modal propositions. That is, within this framework, a 
disjunctive assertion p or q means that it is possible that p and it is possible 
that q.  

This move allows accounting for Free Choice Permission. Here is an 
outline of this account as developed by Bart Geurts: (1) has to be analysed as 
(3); in (3), within each conjunct, the modals fuse; this results in (4). 
 
(3) It may be that X may A and it may be that X may B 
(4) X may A and X may B 
 
 
 

                                                           
1 In these formulas, “X” denotes individuals; “A” and “B” denote actions. 
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3. Empirical problem of the modal account 
 
The modal view does not make the right predictions with respect to 
psychological data. The data I will use come from Noveck et al. (2002). 
These authors show, among other things, that a statistically significant (and 
even substantial) proportion of their subjects consider that the syllogisms in 
(5) and (6) are valid: 
 
(5) If P or Q then R; P//Therefore, R 
(6) P or Q; not Q//Therefore, P 
 
If the disjunctions of the first premises of each syllogism were interpreted as 
modals, the resulting syllogisms would have been judged invalid by the same 
subjects (note that other data show that subjects master the semantics of 
conjunctive sentences): in (5) the invalidity would come from the fact that the 
second premise, P, does not entail the antecedent of the conditional, i.e., 
according to the modal analysis, it is possible that P and it is possible that Q. 
In (6) it would come from the fact that there is no means for not Q together 
with the first premise interpreted as a conjunction of modals to entail that P is 
the case. But subjects judge that these syllogisms are valid, while they would 
have been able to detect the aforementioned causes of invalidity. Therefore, 
the disjunctions as covert modals view being unable to make the right 
predictions with respect to these attested data, we have to conclude that it 
does not account for the meaning of natural language disjunctions. 
 
 
4. The mental-model-theoretic account 
 
In this paper, I would like to put forward an alternative approach to the modal 
view, which can account for Free Choice Permission and maintains the 
traditional truth-conditional view on the meaning of or.  
 
 
4.1. Two (experimentally corroborated) assumptions of the Mental 
Models Theory 
 
Assumption 1: The principle of truth 
 
A fundamental assumption of the mental models theory of reasoning is that, 
in order to minimise the load on working memory, reasoners construct 
models of the premises in which they represent explicitly only what is true, 
and not what is false. This principle applies at two levels: individuals 
represent only true possibilities; and they represent only the true components 
of these true possibilities. This point can be clarified by comparing the truth 
tables for inclusive and exclusive disjunctions with the representations of the 
mental models for the same sentences (I represent the true possibilities in 
bold; and the true components of these true possibilities in italics): 
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(7) Truth tables for an inclusive disjunction and for an exclusive disjunction 
 
First disjunct: p Second disjunct: 

q 
p or q, or both p or q, not both 

True 
True 
False 
False 

True 
False 
True 
False 

True 
True 
True 
False 

False 
True 
True 
False 

 
 
(8) Representations of the mental models for an inclusive disjunction and for 
an exclusive disjunction 
 
p or q, or both 
 
p  

q 
p q 
 
p or q, not both 
 
p 
 q 
 
 
Assumption 2:  
 
According to Bell & Johnson-Laird (1998), a conclusion is possible if it 
holds in at least one model (and a conclusion is necessary if it holds in all the 
models.) 
 
 
Consequence of these two assumptions 
 
Therefore, given these two assumptions, the mental models of p or q (be this 
disjunction inclusive or exclusive) lead to the conclusions that p is possible 
and q is possible. By and-introduction, these conclusions lead to the further 
conclusion that p is possible and q is possible. Here is a sketch of the 
interpretive process of a disjunctive premise according to Mental Models 
Theory:  
 

(i) p or q 
(ii) Therefore, p is possible 
(iii) Therefore, q is possible 
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(iv) Therefore (by and-introduction), p is possible and q is possible 
 
 
4.2. Application to Free Choice Permission 
 
It is the same reasoning where p denotes may p and q denotes may q: 
 

(i) May p or may q2 
(ii) Therefore, may p is possible 
(iii) Therefore, may q is possible 
(iv) Therefore (by and-introduction), may p is possible and may q is 

possible 
 
A further step is required that will consist in fusing the modals so as to arrive 
at may p and may q. Here is a tentative account of how this step could be 
justified: Firstly, I will assume that may p can be equated with p is possible. 
Thus, may p is possible and may q is possible can be paraphrased as it is 
possible that p is possible and it is possible that q is possible. Secondly, 
concerning the fusion of the modals strictly speaking, I will reason as 
follows: The fusion of the two possible in each conjunct can be seen as an 
inferential process, with “possible possible p” as the premise, and “possible 
p” as the conclusion. Since (in a Leibnizian modal semantics at least) the 
premise does entail the conclusion, and the conclusion does entail the 
premise, the two expressions convey the same amount of information and are 
thus interchangeable. Furthermore, the premise is more complex than the 
conclusion and will take more place within working memory. Therefore, we 
can assume that reasoners, in order to diminish the load on working memory, 
will only maintain in memory the simplest expression, i.e. the conclusion 
“possible p”. 
 
 
5. Prospective research 
 
Another fundamental assumption of the model theory is that the difficulty of 
a reasoning problem should vary according to the number of mental models 
needed for its solution. This is because of the demands placed on working 
memory. As already noted (see Johnson-Laird & Byrne 1991), this 
assumption could account for the interpretation of disjunctions.  

Noveck et al. (2002) assume that disjunctive statements are initially 
interpreted as inclusive before either (a) remaining so, or (b) becoming 
exclusive by way of an implicature (but not both). They also note that the 
exclusive reading is the default one in upward entailing contexts because in 
such situations the exclusive interpretation is more informative than the 
inclusive one; but in downward entailing contexts, where the exclusive 
reading is the less informative reading, the preferred interpretation is the 
inclusive one. So, within their framework, a disjunction’s ultimate 

                                                           
2 May p or may q is equivalent to May p or q. 
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interpretation is based on its potential informativeness. Finally, they add that 
the function of informativeness could be motivated either by Radical 
Pragmatics’ principles or by relevance-theoretic ones. 

Mental models theory can explain the same set of data but it is 
theoretically stronger since it explains the interpretation of disjunctive 
statements in invoking highly uncontroversial grounds: the need to spare the 
limited storage capacities of working memory. Here is how the justification 
proceeds: In upward entailing contexts, the number of mental models for 
exclusive disjunctions is lower than the one for inclusive disjunctions; in 
order to minimise the load on working memory, the exclusive reading will be 
selected. In downward entailing contexts, the situation is reversed since Not p 
or q, or both has one model, while Not p or q, and both has two models; in 
order to minimise the load on working memory, the inclusive reading will be 
selected. 
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Implicature Computation and Attitude Predicates (Yurie Hara (University of Delaware))

Chierchia (2001) has proposed that implicatures are generated locally and projected compositionally.
Implicatures induced by Japanese Contrastive Topic provide evidence for the local computation of impli-
cature; however, their properties are not fully compatible with Chierchia’s analysis. This paper shows that
implicature computation should take place in a larger cycle than Chierchia’s, namely at the position where
a proposition is combined with an attitude predicate. The analysis mirrors Heim’s (1992) theory on presup-
position projection.

Japanese Contrastive Topics always induce implicatures. In other words, Contrastive Topicwa (as in
(1)) is licensed under the situation where something else is implicated. The same implicature will arise
when the sentence is notwa-marked (Nanninka-ga kita. ‘Some people-Nom came’ will also implicates
“Not everyone came.” as a conversational scalar implicature). The difference betweenwa-marked and non-
wa-marked is clearer in (2). Thewa-induced implicature is conventional and hence obligatory (as in (2a)),
whereas the non-wa-marked one is conversational and defeasible (as in (2b); see Hara (To appear) for the
detailed discussion). Hara (2004) proposes thatwa seeks for a stronger scalar alternative. This property
is depicted as a presuppositional requirement ((3b);x is an attitude-bearer, B is a background and T is a
topical element; see Hara (2004) for the comparison of this analysis with Büring (1997)). For example, (1)
implicates the speaker’s uncertainty of the stronger (more informative) alternative, ‘Everyone came’. (2a) is
infelicitous since the asserted proposition ‘Everyone came’ is the strongest among the alternatives (‘Some
people came’, ‘Most people came’ etc.), and thus there is no room to implicate.

(1) Nanninka-wa
some-people-CTop

kita.
came.

‘ [ Some people]CTop came.’ (Implicature: I don’t assert everyone came)

(2) a. #Minna-wa
Everyone-CTop

kita.
came (no implicature is possible)

b. Minna-gakita.
‘Everyone came’

(3) CONTRASTIVE(w)(x)(B)(T)
a. asserts: B(T)(w)
b. presupposes:∀w′ ∈ minw [w′ ∈ Doxx (w)] : ∃T′[T′ ∈ALTC(T) & B(T ′)(w′) entails B(T)(w′) &

B(T)(w′) doesn’t entail B(T′)(w′)]
c. implicates:∃w′ ∈ minw [w′ ∈ Doxx (w)] : ∀T′[T’∈ALTC(T) & B(T ′)(w′) entails B(T)(w′) &

B(T)(w′) doesn’t entail B(T′)(w′)][B(T′)(w′)=0]

The main question of this paper is when this licensing takes place ifwa is in an embedded clause, in
other words, when are implicatures computed? In Chierchia (2001), scalar implicature computation takes
place very locally. In a downward-entailing context, therefore, locally introduced scalar implicatures are
removed; otherwise, they would violate the Strength Condition, which prohibits the strong meaning (plain
meaning plus implicature) from being weaker than (i.e. entailed by) the plain meaning. In the subsequent
computation, a new implicature is added.

With wa-induced implicatures, the ungrammaticality of (4) can be accounted for along the same line
with Chierchia. If we kept the locally computed implicature “John doesn’t read 4 books,” the conditional
antecedent has more content; thus, as a whole, the strong meaning would become weaker, violating the
Strength Condition. Therefore, the local implicature must be removed according to Chierchia. Sincewa
requires implicatures, however, the sentence (4) crashes. In (5), on the other hand, the whole sentence keeps
the locally computed implicature, “The professor doesn’t believe John reads 4 books”. This should also
yield a weakening of information at the matrix derivation, which is not allowed in Chierchia’s theory.

(4) * John-ga hon-o 3-satsu-wa yom-eba, goukaku-suru.
‘If John reads[ 3]CTop books, he will pass.’
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(5) John-ga
John-Nom

hon-o
book-Acc

3-satsu-wa
3-Class-Top

yonda-to
read-Comp

kyouju-ga
prof-Nom

shinjite
believe

ir-eba,
be-Comp,

goukaku-suru.
pass-do

‘If the professor believes John read[ 3]CTop books, he will pass.’

Therefore, instead of checking the Strength Condition at each step of derivation, I propose that the
implicature ofwa is introduced when the proposition is applied to the attitude predicate. Once the Strength
Condition is checked within the set of doxastically accessible worlds for the local attitude-bearer, it does
not need to be checked at a higher derivation. The current proposal is inspired by Heim (1992), who
formalizes Karttunen’s (1973, 1974) observations on presupposition projection in a framework of Context
Change Semantics. In Heim (and Karttunen), ifφ presupposes p, thenα believesφ presupposes thatα
believesp. It does not presuppose p itself. Likewise, the implicature computation depends on where the
presupposition is projected, and thus the whole sentence does not need to satisfy the Strength Condition (or
presuppositional requirement). In (5), “John read[ 3]CTop books” is defined iff in all worldsw′ differing
minimally from w and doxastically accessible to the professor, there exists an alternative proposition inw′

such that it entails the assertionJohn read 3 booksbut the assertion does not entail it, namely,John read 4
books. (See Tredinnick (2004) for a similar analysis for English -ever free relatives.) Followingly, by (3c)
we obtain the local implicature attributed to the professor, “there exists some worlds doxastically accessible
to the professor where it is not the case that John read 4 books”≈ “The professor is not sure whether John
read 4 books”.

In this analysis, we do not have to worry about removing the local implicature in a Downward Entailing
context if there is no attitude predicate, since the local implicature is never introduced. Take an English
example, “If John reads 3 books, he passes”. Having no attitude predicate, the only attitude bearer is the
speaker, and the location of the implicature computation is at the matrix. The stronger scalar alternative to
this sentence is “If John reads 2 books, he passes”; thus the sentence implicates, “It is not the case that if
John reads 2 books, he passes”.

As a lexical property ofwa, I further implement this semantic(/pragmatic) account in the syntax by
postulating an implicature operator that moves to an attitude predicate. To illustrate, (6) is ambiguous
depending on which attitude-bearer (the speaker or Mary) is responsible for the implicatures; i.e. holds
the uncertainty of the stronger alternative (Local: The speaker asserts [Mary believes some people came
and she doesn’t believe everyone came]; Global: The speaker asserts [Mary believes some people came]
and the speaker doesn’t assert [Mary believes everyone came]). At the base position,wa generates scalar
alternatives(e.g.{one, some, most, every}) and the implicature operator, which moves to the attitude-bearer
position, computes the implicature by picking an alternative stronger than the plain meaning. (Note: I do not
assume this operator movement in the computation of conversational scalar implicatures like in English.)

(6) nanninka-wa
some-people-CTop

kita-to
come-Comp

Mary-ga
Mary-nom

shinjite-iru
believe-Prog

Mary believes[ some]CTop people came

(7) [
6

global

Op [CP

local
?

Op [CP [XP t [XP some-people] ALT -wa] came Comp] Mary believe] ]

(Note: Only the operator moves and ‘some people’ remains insitu)

This analysis accounts for the contrast between (5) and (4). In (5), the operator finds the attitude-bearer
within the adjunct clause; thereforewa is licensed as an indication of the professor’s uncertainty about
alternatives (“the professor is not sure that John reads 4”). In (4), there is no attitude-bearer within theif -
clause, therefore the operator has to target the global implicature (the speaker’s uncertainty). However, this
movement is blocked as an island violation; hence (4) is unacceptable.
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Cancelation Resistant PCIs

Janneke Huitink Jennifer Spenader

Dept. of Philosophy Center for Language and Cognition
University of Nijmegen University of Groningen
j.huitink@phil.kun.nl j.k.spenader@let.rug.nl

1. Introduction

An implicaturei that arises from an utteranceU is
cancelable ifU is consistent withnot i. If i is a can-
celable implicature, then it is a conversational impli-
cature. However, some particularized conversational
implicatures (PCIs) cannot straightforwardly be can-
celed. Imagine that Mr. X is applying for a philosophy
position and his teacher is writing him the following
letter of recommendation:

(1) Mr. X’s command of English is excellent
and his attendance at tutorials has been
regular.He is abrilliant philosopher.

The first sentence of (1) carries the PCI that Mr. X
isn’t a brilliant philosopher, which we calli. The
second sentence is a cancelation phrase, i.e. its lit-
eral content isnot i. Generally, this phrase should
be able to cancel the implicature. But the discourse
in (1) allows for two different interpretations. Under
the first interpretation the implicature of the first sen-
tence is indeed canceled. But under the second inter-
pretation, the cancelation phrase itself is interpreted
non-literally. The speaker is understood as exploiting
the maxim of Quality, i.e. the second sentence is read
ironically. As such, the second sentence confirms the
implicature of the first sentence. We will call PCIs like
the PCI of the first sentence of (1)cancelation resis-
tant PCIs.

In this paper we argue that these cancelation resis-
tant PCIs have become semi-conventionalized. That
is, in specific contexts, the implicature is so strongly
attached to what is literally said, that canceling the im-
plicature becomes very difficult. Hearers often refuse
to accept an explicit cancelation, instead preferring to
interpret the speaker as being ironic.

2. Background

2.1. Source of PCIs

Conversational implicatures arise under the as-
sumption that speakers adhere to the Cooperative Prin-

ciple (CP): “make your conversational contribution
such as is required, at the stage at which it occurs, by
the accepted purpose or direction of the talk exchange
in which you are engaged” (Grice, 1975, 45). Particu-
larized conversational implicatures arecontext depen-
dent inferences based on the assumption that speak-
ers are being cooperative, following Gricean maxims.
The same utterance may give rise to different PCIs in
different contexts. This sets PCIs apart from gener-
alized conversational implicatures (GCIs).1 Consider
the following examples from (Levinson, 2000, 16-17)
that illustrate the difference:

(2) A: What time is it?
B: Some of the guests are already leaving.
PCI: It must be late.

(3) A: Where is John?
B: Some of the guests are already leaving.
PCI: Perhaps John has already left.

B’s utterance carries different PCIs in (2) and (3), yet
the same GCI arises: not all the guests are already
leaving.

(Grice, 1975) identified three ways in which
implicatures can be derived.2 Implicatures can arise
by speakers exploiting or flouting a maxim, by a clash
between maxims, where a speaker breaks one maxim
in order to avoid violating another maxim, or, in some
cases implicatures may arise without breaking any
maxims at all.

1Note that some researchers ((Carston, 2004),
(Hirschberg, 1985)) make no distinction between PCIs and
GCIs, considering it to be more a difference of degree
than type, but see (Levinson, 2000) for a defense of the
distinction.

2For alternative ways of deriving implicatures, see for
instance (Green and Carberry, 1992) for an account based
on discourse relations, or (van Rooy, 2003) for an analysis
based on exhaustification of answers. Since we know of
no alternative means to derive the implicatures of all the
examples we discuss, we take Grice’s theory as our point of
departure, even though Grice is not explicit on many points.
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(4) A: I am out of petrol.
B: There is a garage around the corner.

(5) Miss X produced a series of sounds that
corresponded closely with the score of
“Home Sweet Home”.

According to Grice, the implicature in (4) is that the
garage is open, and this is derived under the assump-
tion that the speaker is obeying the maxim of Rela-
tion: be relevant. B would be infringing that maxim
with his statement if he didn’t think that the garage
is open. In contrast, the implicature of example (5)
arises because the speaker blatantly fails to observe
the maxim of Manner: be brief and succinct. Violat-
ing a maxim does not always mean that the speaker
is opting out of the Cooperative Principle. Unless the
speaker has indicated that he is unwilling to be coop-
erative, the hearer must try to reconcile the violation
with the assumption that the speaker adheres to the CP.
The speaker’s failure to be brief can be explained un-
der the supposition that he thinks that Miss X is not a
great singer. This then is what the speaker is implicat-
ing.

Some researchers doubt that implicatures can arise
without breaking any maxims. For instance, Bach
and Harnish criticize Grice’s analysis of example (4).
They argue that if the speaker implicates that which
he must be assumed to believe in order to preserve the
assumption that he is observing the maxim of relation,
then the speaker has infringed the maxim of relation
at the level of what is said (Bach and Harnish, 1979,
170: fn. 37). That means that the implicatures in both
(4) and (5) are derived from the speaker’s violation of
one of the maxims.

Regardless of whether the difference between (4)
and (5) is viewed as a matter of degree or as a matter
of kind, there is still an intuitive difference in the ease
with which the implicature can be integrated in the dis-
course. In (4), B’s answer is obviously related to A’s
question. But for (5), it is not immediately evident
why the speaker would utter such a complex predi-
cate. In (5), the speakerblatantlyviolates the maxim
of Manner. It is hard to provide a clear cut definition of
blatancy. We assumeblatancyas an intuitive notion.

Finally, Grice also identified a third group of
implicatures that arise from a clash between the
maxims. These implicatures usually arise when
the speaker cannot be more informative and still be
truthful. In (6) for instance the implicature is that the
speaker doesn’t know where in the South of France C
lives:

(6) A: Where does C live?
B: Somewhere in the South of France.

2.2. Canceling implicatures

Cancelability is one of the tests proposed by Grice
in order to distinguish conversational implicatures
from conventional implicatures. Of all the necessary
conditions that Grice lists for conversational implica-
ture, cancelability is considered to be the most use-
ful one, because cancelability also distinguishes im-
plicatures from entailments and some presuppositions
(Hirschberg, 1985, 27).

Implicatures are defined as those inferences deriv-
able by the CP from what is said that the speakerin-
tendsto communicate. As Hirschberg points out, this
makes it difficult to ever actually interpret a cancela-
tion phrase as canceling an implicature, since if the
speaker uses that cancelation phrase, he must never
have intended to communicate that implicature in the
first place (Hirschberg, 1985, 27). This means that the
first half of speaker B’s utterance in (7) cannot be ana-
lyzed as implicating that Sally won’t attend the meet-
ing, because the second half contradicts this, i.e. “can-
cellation” is a misnomer because the presence of the
“cancelation phrase” makes it clear that there was no
implicature intended in the first place.

(7) A: Will Sally attend the meeting?
B: Her car broke downbut she’ll still be

there.

Hirschberg suggests that examples as these can be
naturally understood as the speaker trying to block
unwanting inferences that he expects the hearer may
draw. Suppose one wants to find out whetherpj

is conversationally implicated by an utterancepi.
Then, according to Hirschberg, it is sufficient to ask
“whether the assertion ofpi ∧ ¬pj would be felicitous
– without specifying that such an artificial construc-
tion itself represents an implicature and its cancela-
tion”(Hirschberg, 1985, 28).

Cancelability as a test plays out differently de-
pending on the type of information that is canceled.
In general, the degree of conventionality influences
the felicity of the cancelation. A high degree of
conventionality corresponds to a high degree of
infelicity. For example, trying to cancel an entailment
(8) or an unembedded presupposition (9) generally
results in nonsensical discourse.3

3Note however that in dialogue, another speaker is free
to cancel these types of information, and this is then ana-
lyzed as a case ofdenial.
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(8) ?? Bill and Harry left, butHarrydidn’t leave.

(9) ?? It’s odd that dogs eat cheese, even though
theydon’t.

In cases where a conventional implicature is cancelled,
the discourse becomes odd, but less odd than in (8) and
(9).

(10) ? He is an Englishman; he is, therefore,
brave, butI don’t meanto imply that there
is aconnectionbetweenthetwo.

In contrast, conversational implicatures are easy to
cancel. The following piece of discourse, in which
a PCI is canceled, is perfectly felicitous:

(11) A: Smith doesn’t seem to have a girlfriend
these days.

B: He has been paying a lot of visits to New
York lately, but I don’t think he hasa
girlfriend there.

As said in the introduction, some PCIs are resis-
tant to cancelation. For instance, in (12), it is not clear
whether the speaker wants to block the inference that
Miss X is a terrible singer or is confirming the infer-
ence that she is not, i.e. that the speaker was ironic
when sayingShe has a beautiful voice:

(12) Miss X produced a series of sounds
that corresponded closely with the score
of “Home Sweet Home”. She has a
beautifulvoice.

What does the speaker intend to convey? The source
of the confusion is the fact that based on the Coop-
erative Principle (CP),everyutterance can potentially
convey more than what is literally said. Thus cance-
lation phrases may also be understood as carrying an
implicature themselves. The cancelation phrase in (5)
is ambiguous between two readings. Either what is
literally said is all that is conveyed, i.e. it is a straight-
forward cancelation of the previous implicature, or the
cancelation phrase itself gives rise to an implicature,
arising from exploiting the first maxim of Quality:
don’t say what you believe to be false. The speaker
means to convey theoppositeof what is literally said,
i.e. the speaker’s being ironic. The implicature of the
cancelation phrase confirms the implicature of the first
sentence.4

4Of course there are other possible interpretations as
well, e.g. the speaker may have forgotten the English word
for singing, or the speaker is playing some sort of game in

There is a surprising difference between the exam-
ples in (7) and (11) on the one hand and (1) and (12)
on the other. For (7) and (11) only the non-ironic inter-
pretation for the cancelation phrase seems prominent.
In (7), the speaker intends to convey that despite the
car trouble, Sally will be at the meeting. But for (1)
and (12) it is easy to get the ironic interpretation.

We propose the following explanation. The ironic
interpretation is obtained under the assumption that
the speaker is infringing Quality. The maxim of Qual-
ity is often thought to have a privileged status, since it
is hard to see how the other maxims can be fulfilled
if Quality isn’t satisfied (Levinson, 1983). There-
fore, one has to have good reasons to suppose that
the speaker is exploiting it. Apparently, in example
(1) there is better reason to assume that the speaker is
ironic than in (7). The likeliness of the ironic inter-
pretation is influenced by at least two factors, which
we examine in this paper. These are the origin of the
implicature and the type of topic in which the implica-
ture frequently arises, which influences the degree of
conventionality of the implicature.

3. Data
Let’s look at a very telling example of a PCI that

is difficult to cancel. The following example is taken
from (Horn, 2004, 5). The conversation comes from
the movieWhen Harry met Sally(1989). Harry is set-
ting up a blind date between Sally and his friend Jess:

(13) Jess: If she’s so great why aren’t
YOU taking her out?

Harry: I told you, we’re just friends.
Jess: So you’re saying she’s not that

attractive.
Harry: No, I told you, she IS attractive.
Jess: But you also said she has a good

personality.
Harry: .She HAS a good personality.
Jess: When someone’s not that

attractive they’re ALWAYS
described as having a good
personality.

Harry: Look if you were to ask me
what does she look like ?
and I said she has a good
personality, that means she’s not
attractive. But just because I
happen to mention that she has a
good personality, she could be
either.

which it is forbidden to use words that rhyme with ‘bang’.
But these interpretations are very unlikely.
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Horn uses (13) to illustrate the difference between
PCIs and GCIs. According to Horn, Jess’s italicized
utterance, “reanalyzes a particularized implicature (S,
in describing X to H as having a good personality
implicates that X is not attractive) as generalized, to
which Harry responds by patiently pointing out the
strongly context dependent nature of the inference in
question” (Horn, 2004, 5).

We have a different interpretation. If Jess is really
interpreting a PCI as a GCI, then he should have said
that when you describe someone as having a good per-
sonality, you always mean that they are not attractive.
However Jess is saying the opposite, and we think this
should be taken more seriously. Jess is actually ex-
pressing the fact that the expression ”has a good per-
sonality” has been conventionalized as an expression
to describe someone who isn’t attractive without doing
so directly.

Consider Harry’s response that the expression that
Sally has a good personality only means that she’s not
attractive in a context where the question is what Sally
looks like. Note that Harry seems to agree with Jess’s
evaluation that in such a context, saying someone has
a good personality always is intended to convey that
they are not attractive. In the following example we
manipulated the context, and the cancelation is indeed
odd.

(14) J: What does Sally look like?
H: ? She has a good personality, butI don’t

meanto imply thatsheisn’t attractive.

Jess could now still reply that when someone’s not that
attractive they’realwaysdescribed as having a good
personality. That is, discourse (15) is natural, in con-
trast to (16):

(15) J: What does Sally look like?
H: She has a good personality. And she is

also attractive.
J: But you also said that she has a good

personality.
H: She HAS a good personality.
J: When someone’s not that attractive

they’re ALWAYS described as having a
good personality.

(16) J: Will Sally attend the meeting?
H: Her car broke down, but she will still be

there.
J: But you also said her car broke down.
H: Her car DID break down.
J: When someone will not attend a meet-

ing, this is ALWAYS described as their
car having broken down.

It is strange in (16) for Jess to object and confront
Harry with the fact that he also said that Sally’s car
broke down. It doesn’t seem as if Jess is a compe-
tent speaker of English. But in (15) it seems far less
strange to ask Harry why he chose to say that Sally
has a good personality. In (15) Jess is still suspicious
about Sally’s looks.

Thus, some PCIs are cancelation resistant to the de-
gree that conversation participants are willing to argue
about the right of the other speaker to cancel the im-
plicature. The data presented in this section also show
that the reluctance to be canceled is dependent on the
context of utterance.

4. Analysis

There may be many factors that contribute to rais-
ing the prominence of the ironic reading. We think
we’ve identified two main features that the set of ex-
amples we have examined share. The first is the com-
mon source of the implicature of the original utter-
ance. And the second is the degree to which the ex-
pression that gives rise to the implicature has been
conventionalized in certain contexts.

4.1. Maxim exploitation

One key feature that all the examples of cancela-
tion resistant PCIs share, is that their source of origin
is the flouting or exploitation of one of the maxims. If
a maxim has been flouted by an utterance, thus giv-
ing rise to an implicature, then canceling that impli-
cature makes the initial utterance (what is said) seem
odd. Suppose that (1) was intended as a positive letter
of recommendation. Then we must conclude that the
writer has at least written the letter in a funny order.
In a way, this also counts as not very cooperative be-
havior. The writer of (1) has violated the maxim of
Manner. Similarly, in (12) if Miss X has such a beau-
tiful voice, then why would A say that she produced a
series of sounds that corresponded closely to the score
of “Home Sweet Home”?

In cases like these, interpreting the cancelation
phrase as ironic becomes a good option. Only under
this interpretation can the speaker’s entire utterance be
understood as not violating any of the maxims.

In contrast, in (11), which doesn’t arise from flout-
ing a maxim, there is still a way to make sense of
the speaker’s entire utterance without supposing that a
maxim is violated. Even if Smith’s visits to New York
do not mean that he has a girlfriend there, at least the
speaker is granting that one might take these visits as
evidence for the existence of a girlfriend in New York.
Mentioning these visits is not irrelevant.
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4.2. Context Dependence and Cancelability

Recall that cancelability is a test to distinguish con-
ventional implicatures from conversational implica-
tures. Given that the additional meanings in the ex-
amples are implicatures, and that in some contexts
these implicatures are reluctant to be canceled, we
may conclude that these PCIs have become semi-
conventionalized.

That conversational implicatures could develop
into conventional meanings is not a strange idea at all,
and has been argued for in various places in the liter-
ature. For example, (Cole, 1975) argues for the case
that let’s has developed a conventionalized meaning
as a second person imperative. Consider the following
example from (Cole, 1975, 261):

(17) Listen, Sam. Let’s get that work out, before
we lose the client, why don’t you?

The literal meaning oflet’s is first person plural. But
the reading of (17) is that the speaker is not intend-
ing to help Sam with his work. Note that the sen-
tence accepts a second person tag-question, which in-
dicates that the second person imperative meaning has
become so conventionalized that it interacts with syn-
tactic constraints.

Sadock argues that “conversational implicature can
be conventionalized by stages”(Sadock, 1978, 268),
Sadock also points out that conversational principles
can be used to account for a large number of additional
meanings associated with certain phrases that goes far
beyond their literal interpretation. Idioms fall into this
category. Even though the meaning of some idioms
can be calculated using conversational principles, this
doesn’t preclude the fact that the idiomatic meaning
has become conventionalized. As an example he gives
go to the bathroomwhich is now seldom used in its
literal meaning involving movement to a room where
there is a bathtub. As evidence he gives (18), which
has a natural interpretation:

(18) My dog went to the bathroom on the living
room carpet.

The utterance in (18) is a euphemism, and uses
implicature to convey something which the speaker
wants to avoid saying directly. As Sadock writes “eu-
phemisms fairly rapidly come to mean what they were
originially intended to circumlocute, and so cease to
be euphemisms”(Sadock, 1978, 287).

A good place to look for examples of conversa-
tional implicatures is among taboo-topics, or socially
questionable remarks. And indeed, when we look
more closer to the examples of cancelation resistant

PCIs, (e.g. (1), (12), (14)) one of the features they
share, is that they often involve negative evaluative re-
marks.

Discussions in which someone’s looks, personality
or ability are at issue lead to the use of implicatures
to communicate negative evaluative statements. The
frequent and consistent use of conversational implica-
tures to convey negative evaluations results in the con-
ventionalization of the implicature as the meaning of
the utterance that initially gave rise to the implicature.
Now it becomes difficult in conversations about these
topics to use that very same expression with its literal
meaning.

The following example illustrates an implicature
that hasn’t become conventionalized yet, but has the
potential to be so. The example is found in one of the
shows of Herman Finkers, a Dutch comedian.5 This
example is of particular interest because the speaker
explicitly states the reasoning behind the use of the
expressionlief kind.

(19) Wanneer een kind niet mooi is, dan zou ik
niet gaan huichelen. Ja, ik weet ook wel, je
kunt ook weer niet zeggen van: “Wat is dat
een lelijk kind”. Dat kan niet, moet je ook
niet doen. Wat ik altijd doe als een kind niet
zo mooi is, dan zeg ik altijd: “Het is eenlief
kind.” Onze buren bijvoorbeeld, die kregen
een ontzettend lief kind. Toen heb ik ook heel
eerlijk gezegd: “Dit is het liefste kind dat ik
ooit heb gezien”

(20) (our translation) When a baby isn’t cute, I
wouldn’t lie about it. Of course I know that
one cannot say: “That is one ugly baby”. One
cannot and should not do that. What I always
say when a child is not that cute is: “That is a
sweetbaby”. For example, my neighbors just
had an extremely sweet child. I told them in
all honesty: “This is the sweetest child I have
ever seen”

It is clear that the speaker doesn’t want to lie. Nor does
he want to break the social convention of not telling
people that their children are ugly.

4.3. Semi-conventionalized PCIs

We consider cancelation resistant PCIs to besemi-
conventionalized. Fully conventionalized implica-
tures are context independent. But this doesn’t hold
for our examples. When we say that a certain mean-
ing is conventionalized for an expression, we do not

5Example taken from the 1990 show:De zon gaat zin-
loos onder, morgen moet ze toch weer op.
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mean to say that this expression has that meaning in
every context. Even idiomatic expressions can still, in
certain contexts be used in their literal meanings. For
instance,go to the bathroomcan still mean to walk
to the room with the bathtub, and not have anything
to do with bodily functions. Additionally, evenlets
has its non-literal meaning only in contexts where the
speaker has some authority over the addressee. Sim-
ilarly, it is still possible to say of someone that she
has a good personality without conveying that she is
unattractive. This is just not possible within a specific
context where someone’s looks are under discussion.

How does this relate to GCIs? So far in this ar-
ticle we have discussed PCIs of two types: cancela-
tion resistant PCIs and normal PCIs, and we have only
briefly mentioned GCIs. GCIs are less context de-
pendent than PCIs, and therefore, they are more con-
ventionalized than PCIs. But they do not exhibit the
same resistance to cancelation. What sets GCIs apart
from PCIs, is that there is no specific discussion or
topic type associated with the use of expressions that
give rise to these GCIs; they frequently occur in all
types of discussions. Again, we come to the conclu-
sion that the resistance to cancelation is strongly cor-
related with frequent and consistent use in a specific
context.

It is in this respect important to keep two uses of
the notion “convention” apart. On the one hand we
think of conventional information as context indepen-
dent meaning, i.e. as always arising, independent of
contextual features. Under this view, GCIs are more
conventional than PCIs. But on the other hand, we
speak of convention when an implicature is associated
with the meaning of a certain expression. The impli-
cature it gives rise to immediately arises and isn’t can-
celable. In this way, PCIs are conventionalized. As
we have seen, many conventionalized expressions are
context dependent.

5. Conclusion

We have shown that PCIs differ in their ability to
be canceled. For some PCIs, the respective cancela-
tion phrase has a strong preference to be interpreted
ironically rather than literally, thus preserving the im-
plicature.

This group of cancelation resistant PCIs shares two
characteristics that contribute to the difficulty in can-
cellation. First, they arise from flouting a maxim.
Second, they often appear in discussions involving
the evaluation of someone’s looks or abilities, where
consistent use of implicature to communicate negative
meaning can quickly lead to the strong association of

this stronger meaning with the expressions used, lead-
ing to semi-conventionalization.

What type of data could corroborate these intu-
itions? Perhaps an elicitation or a reading judgment
task, to study how robust these intuitions are among
a larger number of speakers. Additionally, a corpus
study that shows that implicating expressions, e.g.she
has a good personalitynever occur prior to an expres-
sion that contradicts the implicature, e.g.she’s very
attractivewould suggest that we are on the right track.
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�¥�p©�{ruos5dX��dfg�n�qyqK¿:jrs��Xz�dfgkt��7u<zkz�§�Øidp|
dps5��w�e�{ml5{r{mjrs���Ù�dfzkjrs5d�Ú g�dfg�gijr�fs5|~u<s:h<�

¡�cye5go�¤dpt5t5dpz�uos:hk{r§f���DqphkcÁn�qKs�Ø�e�s5n�hkjrqfsÁdps5� t�z�qp}
gkqK�G§¢t�{rdQ§ d�zkqK{mu¯jrs¶jrs5�Ge7n�jrs���hkc�uAu��Bu<n,h�qKs �Gjrgi}
noqfe�z�giu¨jms:hku<zkt5zkuoh�d�h�jmqKs³jm{r{re5g�h�z�dphku)��dp�Dq�xfuK��¡�c�j�g~u�wÑ}
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w�u<n�h`c5dKg"�Duou<sA�Gj�gknoe5g�giu)�³jmsAxQdfzkjrqfe7g"n�qKs:hku�byh�g¨��uK� �7�
E*df¿�d�Ø�jr|Xd�dps7�"©�{r{ruos��GÀ?F#Ff®HG)£y�^uozkh�gEdfs5�JI�u<{me�§y¿Kuos5g<�
ÀAF
Fpµy�,�Qdps5���KjmxKuos"�:e�jmhku^dps/jrs:hke�jmhkjrxfu^jrsGw�qfz�|�dp{:u�bGt�{�d�}
s5dphkjrqfs���c�j�n�c�|�d�h�n�c�u<g�s�u)d�hk{r§���j�h�c gih�dfs5��dpz��Ndfgi}
gke�|XtGhkjrqfs5g dp�DqfeGh?h�c�u�w�e�s7n,hkjrqfs�qfw1zkj�gijrs��/dfs5�`wªdp{r{mjrs��
jrsKh�qfs5dphkjrqfs��ä©�gkgke�|Xjrs��³hkc7d�h<�*zkqKe��fc�{r§f��d³z�j�giuÃgkjr�p}
s5df{rg�Ýknoqfs:hkjrsye5d�h�jmqKs5Þ�dps5�Ãd�wªdp{r{?gijr�fs7dp{�g�Ýknoqf|Xt�{ru�h�u�}
s�u)gkg�Þ��Gjmwvdps�eGhih�uoz�dps5nou�uos5�5g���j�h�c�d`wªdp{r{J�7j�h�j�g�jrs:hkuozk}
t�z�u�h�u<�"dKg�Ýkn�qK|Xt�{muohkjrs��KÞ�giqK|Xu({rqyn<dp{Gn�qK|X|"e�s�j�nodphkjrxfu
�fq:dp{#qfz�hkqKt�jrnf�1jJ� uf�"j�h�t�z�q�xyjr�Gu)g~ÆpËÑËvh�c�u`z�uo{ruox�dfsKh¤jrsG}
w�qfz�|�d�h�jmqKs°��zkh<��hkc7d�h�hkqKt�j�np���´w¤dpwÑhku<zXhkc�u�wªdf{m{�h�c�u
�Gj�gknoqfe�z�gkuXnoqfs:hkjrsye�u<g<�Edps5�²h�c�uoz�u�dpz�u�s�q¦z�u<dfgkqfs7g�hkq
�Duo{rjmu<xfu~hkc5dph�hkc�u�s5uo� e�hihku<z�dfs5n�u�dK���Gz�u<g�giu)g�d¦noqf|~}
t�{ru�h�uo{r§Ã�Gj7�Du<zku<sKh�h�qft�j�np��hkc�u<s²jmh/nodfs�qKs�{m§Ã�7u�jrs:hkuozk}
t�z�u�h�u<��dKg"d�¿yjrs5�³qfw�Ýkn�qK|X|~u<s:h�Þ¦qKs���c5d�h~c5dfg~dp{m}
z�u<df��§��Duou<s°g�dpj��1±�j�h�nodfs�z�u<gih�d�h�uf�Ez�u�w�qfz�|"e5{rdphku�h�c�u
t�z�uoxyjrqfe5g�e�hihku<z�dfs5n�uK����eGh¨jmh�n<dps�s5qph�dK���Ndpsy§:hkc�jrs��
gkjm�Ks�j�lDnodps:h�{m§�s�uo���¦ã^§�noqfs:hkz�dfgih<�#d¦zkj�gkjms���noqfs:hkjrsyeG}
d�h�jmqKsAh�e�s�u�|�dp¿Ku<g`hkc�u¦c5u<dpz�uozXuobytDu<n�h�|~qKzku�jrsGw�qfzk}
|�d�h�jmqKs�hkq�n�qK|Xuf��giq¯h�c�u�noqf|Xt�{ru�h�jmqKsG}Jw�qK{m{rq��^u<�y}´�y§K}
z�u<gih�d�h�uo|Xuos:h"uK�Du)n,hX�Gqyu<g`s�qph`dft�tDu<dpz)���J£Guou�ã^{�dp¿Ku�}
|Xqfz�u�dps5�ML^dpz�gihkqfs���À?F#F
FK�*w�qfz/dfs²jr|Xt�{ruo|Xuos:h�dphkjrqfs
qpw?dXgijr|Xjm{�dpz�j��Gu)d"w�qKz�n�qKs�Ø�e�s5n�hkjrqfs�Æ�ÍBÎ��Ü�
©�z��fe5df��{m§~h�c�jrg j�g ��c7d�h c7dpt�tDuos5g^jrs�h�c�u�uob�dp|Xt�{ru<g

dp�Dq�xfuK��¡�c�u"l7z�gih¤no{rdfe5gku"qpw���À<dy×p¬fdK��u<s5�Gjrs�����j�h�c�d
wªdp{r{5�KjmxKu<gvd"n�qf|Xt�{ru�h�u*dps7gi�^uoz?h�q�hkc5u��:e�u<gihkjrqfs�Ä�Å�ÆpÇ
È(ÆQÉÃÊ�ËmÌoÍDÆNÎKÏ�ÐÑÍ:Ò�Ök�/gkq°hkc�u�gku<noqfs5� n�{�dpe5gku�j�g~Ø�e5gih
d³z�u<�Gu)gknozkjrtGh�jmqKsNqpw/©�{ruos5d5Ú g�dfn�hkjrqfs5g<� ��s¢n�qKs:hkz�dfgih<�
hkc5u~noqfs�Ø�e�s7n,hkjrqfs�Æ�ÍBÎ¦jrs°��À<�D×p¬p�7�,�BtDqKg�gijr��{r§¦dfnonoqf|~}
t5dfs�jmu)�/��jmhkcXd�z�jrgkjrs��*jrs:hkqfs7d�hkjrqfs¥��t�zku)n�{re5�Gu)g¥h�c�u l5z�gih
n�{�dpe7giu w�zkqK| �7u<jms5��tDuoz�n�u<jmxKu<�`dfgEd�noqf|Xt�{ru�h�u^dfs5gi�^uoz)�
dps7��h�c�u�u��Bu<n�h��Gqyu<g�s�qfh�dpz�jrgkuf�
��s���c7d�h�w�qK{m{rq���go�G��d�hkhku<|~t�h�hkqXw�qKzk|�dp{rj 	 u¤hkc5u�u�by}

t�{�dps5dphkjrqfs°t�zku)giu<s:hku<�°dp�Dq�xfuK�²��s�{rjms�u���jmhkc�d�noqf|~}
|XqfsÁxyjmu<���¤hkc�u°n�qf|X|`e�s�j�nod�h�jmxKu¯�fqKdf{rg<�¤qfz�h�qft�j�nog<�
��jr{m{��Du³e�s5�Gu<z�gihkqyqG�¶dfgON�Õ5Ì,É,Ç>ÐªÏ�Í�É�ÕGÍDÎfÌoÔQP/Ð�ÉKRoÕyÉ(S
É,ÐªÏ�ÍÁ�ªn�w��
uK� �7�  �qK�7u<zih�go� ÀAF#F
TK���#dfs5�¯eGhih�uoz�dps5nou<g"jms
�Gj�gknoqfe�z�gku�dfg�dfs5gi�^uoz�g¨hkq�hkc�q:giu¯�:e�u<gihkjrqfs7go� ¡�c�uos
hkc5uAa?bGc5dfe5g�h�j�lDnod�h�jmqKs qfw`h�c�uAdfs5gi�^uoz�g�dpt�tDu<dfz�gÃdfg
d�z�d�hkc5uoz"gihkz�dpjr�fc:hiw�qKzk��dpz�����dQ§�h�q¦uos5noqG�Gu�hkc5u�jr��u<d
qpw�noqf|Xt�{ru�hku<s�u<g�gvdKgkgkqGn�j�d�hku)�~��j�h�cXwªdp{r{mjrs��/jrs:hkqfs7d�hkjrqfs
dps7��h�c�u/dp�5gkuos7n�u¤qpw?dXn�qfspØ�e�s5n,h�jmqKs��

U ¸º¹�»WV/VXVZY�[]\#_K\

^5_a`cb)dfeAg*hji,_akli,_nmA_ndfe?b�eAg*opdrq ¡�c�u z�uo{ruox�dps:h�giuo}
|�dps:hkj�nÁ�Gj7�Du<zku<s5n�u)g°�Du�h��^uou<s.h�c�u �Gj�gknoqfe�z�giu)g°��jrgi}
n�e7gkgku<��jrs h�c�uNt�z�uoxyjrqfe5g³gku<n�hkjrqfs&dpz�u�zku<t�zku)giu<s:hku<�
jrs¯�J®K���(¡�c�u�u�bGt�z�u<g�gkjmqKs�jrs³�ª®fd:��n�qKzkz�u<gkt7qKs5��g hkqXh�c�u

|Xu<dfs�jrs���qpw���À<dy×p¬fdK�,����c�u<zkuÃhkc�u²giu)n�qKs5��gkuos:hku<s5n�u
Ýkzku)�Gu<g�n�z�jm�Du<g�ÞAhkc�u�u<xfu<sKh�jrs:hkz�qG�Ge5n�u)�Á�y§�hkc5u³l5z�g�h
gkuos:hku<s5n�uK�5h�c5d�h�jrg<�Dhkc�u<zku`jrg�dps�u<xfu<sKh���c�j�n�c¦jrg��7qfhkc
©*{mu<s5d�Ú g"noq:qK¿yjms��Ãz�dKgit��Duoz�z�§�Øidp| dfs5�³c�u<z/w�e�{ml5{r{mjrs��
Ù�dfzkjrs5d5Ú g dfg�gijr�fs�|Xu<sKh)�#¡�c5u*z�u<df��jms��`qpw(�iÀo�D×f¬��7�ve�sG}
�Gu<z ��c5jrn�c�©�{ruos5d5Ú g�n�qyqK¿:jrs��/z�dfgkt��Duoz�zk§�Øidp|+dfs5��c5uoz
w�e�{ml5{r{mjrs���Ù�dpz�jrs5d�Ú g�dfg�gkjm�Ks�|Xuos:h�dfzku�h��^q¨gkjm|`e�{mh�dps5u�}
qKe5g���e�h�tDqKg�gijr��{r§���jrgihkjrs5n,h¤uoxKuos:h�g*jrg�z�uot�z�u<gkuos:hku)��jms
�J®p�7����¡�c�u`u�bGt�z�u<g�gijrqfsQs��*t â �&uvs���t�wQ��jrs5�Gj�nodphku<g*hkc7d�h
h�c�u�hkjr|~u�jrs:hkuoz�x�dp{�g�n�q�xKuoz�u<�³�y§¯hkc5u�noqyqf¿yjms5��u<xfuos:h
dfs5��h�c�u¤w�e�{ml5{r{mjrs���uoxKuos:h�q�xfu<zk{�dpt��
�J®K�äd5�)x�t â x�t�w

y�z;{}|�~A�=�(�,�?�}�:�a�1��~K�%�a���-�%�%�;�%~K�]y ��t â ���
y�z;{}|�~A�����a� �a���:�:�a����{:� �r~A�%�%�:�?�
���(�,�Ky ��t�w<���
t âC� t�w

�¥�#x�t â x�t w
y�z;{}|�~A�=�(�,�?�}�:�a�1��~K�%�a���-�%�%�;�%~K�]y ��t â ���
y�z;{}|�~A�����a� �a���:�:�a����{:� �r~A�%�%�:�?�
���(�,�Ky ��t�w<���
s���t â �lurs���t�w)�

E�qfhku^hkc5dph*�ª®f�7�
w�qf{r{mq���g#w�z�qf| �ª®fd:�,�fgkjrs5n�u�dfs`u<xfuos:h
q�xKuoz�{rdft5g�jrs�h�jm|XuX��j�h�cÃjmh�gkuo{mw�����eGh�hkc5u~z�uoxKuoz�giu`�Gqyu<g
s�qfh?c�qf{��1�pj>� uK�Ej�w7h�� q��Gj�g�h�jms7n,hvuoxKuos:h�g#c5dQxKu(h�c�u�dp�Dq�xfu
t�z�qftDuozkhkjru<g<��jmhvjrg#s�qfhvs�u<nou<g�gkdfzkjr{m§�h�c�u�nodfgku^hkc5dphEhkc�u<zku
j�g¤d¨gkjms��K{mu`uoxKuos:h�h�c5d�h¤c5dKg*�Dqph�c�t�z�qftDuozkhkjru<g<� w ¡�c�j�g
z�u��5u)n,h�g�h�c�uX{mu)gkg�zku)g�h�zkj�n,h�jmxKu`n�c5dfz�dKn,h�uoz*qfw���À<�D×p¬p�7�,Ú g
gkuo|�dps:h�jrn<g�dfg�n�qK|Xt5dpz�u<��hkq¦��À)d:×p¬fdK��� �
¡�c�u�£G�� E¡°�^dQ§¤qfw7z�uot�z�u<gkuos:hkjrs��*hkc�u�gkuo|�dps:hkj�nog#qfw

h�c�u<gku~��jrg�n�qKe�z�gku<g��^qfe�{����Du~hkq¦gkdQ§�h�c5d�h�jrs°��À)d:×f¬pdK�
h�c�uA�Gj�gknoqfe�z�gku²z�uo{�d�h�jmqKs �Du�h��^uou<sÁhkc�u°giu<sKh�uos5nou<g¦j�g
�^ËrÆ#��Ï�ÔkÆpÇJÐªÏpÍ5����c�u<zku)dfg~jrsÁ�iÀo�D×f¬��7�`jmh¨j�g�giqK|~uohkc�jrs��
{rjm¿Ku¡ �Æ�ÔkÆpËÑËmÌoË��ªn,w��~©*gkc�uoz�dfs5�º«¥dKgkn<dpz�jr�Gu)go�/¬f­f­f®:�,�
�^ËrÆ#��Ï�ÔkÆpÇJÐªÏpÍNuos5gke�z�u<g"hkc5dph`h�c�u�uoxfu<s:h~�Gu)gknozkjr�7u)�³�y§
h�c�u²gku<noqfs5� giu<s:hkuos7n�u²jrg]¢5Æ�Ô,Ç�Ï�£¢h�c�u¯uoxKuos:h�jrs:hkz�qp}
�Ge7n�u<���:§°hkc5uÃl5z�gih�giu<s:hkuos7n�u°�*t w¥¤ t â �,����c�u<zku)dfg �ÆpÔkÆ�ËÑËrÌ�Ë^�Gqyu<g�s�qph�c5dQxfu"hkc�j�g�noqfs5gku<�:e�u<s5n�uK��©��Gqft�hi}
jrs��Aa n�¿Qdfz��Gh<Ú gÃ��À?F#F
¦K�~s�qfhkjrqfsNqpw"d�t5dpzkhi}´��c�qf{ru�z�u�}
{�d�h�jmqKs �7uoh�� u<uosäu<xfuos:h�gA� ¤ ���`qKs�uAnoqfe�{��äg�dQ§�hkc7d�h
�J®fdK�?uos:h�dfjm{�g?h�c�u�gkuo|�dfsKh�jrn<g?qpw
£��� E¡¤Ú gv�^ËrÆ#��Ï�ÔkÆpÇJÐªÏpÍ
±
t âC� t�w;§¨t�w ¤ t â �

©«ª�¬ bH­lmAeAg�®&h
b�eAg*opd b)d&¯ ¯&g�mAeAg*dlh#eAd&_am?m
q E*q��
{ru�h)Ú g/hke�z�s¯hkq�avbyc7dpe5gihkjml7nodphkjrqfs³dps7�²hkc�u���dQ§�jmh`jrsG}
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�Ge5nou<g�h�c�uÁuoxfu<s:h�z�u<�Gu)gknozkjrtGh�jmqKs+u��Bu<n�h<��j>� uK� h�c�u
�ª®KdK��zku)df�Gjrs���qfwÃ��À<dy×p¬fdK�,� ¡�c�u°avbGc5dpe5gihkjml7n<d�hkjrqfs
qftDuoz�d�h�qfzÔÓ�Õ�Ö e5giu)�.jrs hkc�uänoe�zkz�uos:hNdps5df{m§Ggkjrg�j�g
�Guol5s�u<��jrs �ªµ:��� ¡�c5u���u�l5s�jmhkjrqfsºg�dQ§yg�h�c5d�hMÓ�ÕfÖ
h�df¿fu)g�dºt�z�qftDuozkh�§.qpw³u<xfuos:h�g�dfg�dfzk�Ke�|Xuos:h ��uK� �7�
× t yKzÍ{#|�~A�=�(�,�?�}�:�a�«��~A�%�a�����%�%�«�µ~A�]y �*t��i�,�¦dfs5�.gkt7u)n�jm}
l5u)g¨h�c5d�h�h�c�uoz�u¯jrg�dps¶uoxKuos:h�hkc5dph�c7dfg�hkc5dph¦t�zkqKtG}
uozkh�§f�Kdps5�`hkc7d�h?jrg<�fz�qfe5�fc�{r§/gitDu<df¿yjms��7��hkc5u�qfs�{r§/uoxKuos:h
dQx�dpjr{rdf��{ruf�¨©*s:§�qph�c�uoz/u<xfu<sKh�g/dpz�uXuojmhkc�u<z/t5dfzih/qfw^jmh
�ªdKgo�(w�qfzXjrs5g�h�dps5nouf� |~u<{�h�jms5�²gke��KdfzXjrg~t5dfzihXqpw¤n�qyqf¿:}
jrs��"Øidf|��*qKz�hkc�u<jmz¤t�z�qftDuozkhkjru<g¤dpz�u~jmz�zku<{mu<x�dps:h*h�q¨h�c�u
n�e5zkz�uos:hJØ�e�u<gihkjrqfs¯e�s7�Guoz"��j�gknoe5gkgkjrqfsN�.Ø�e5�¤�,�
��zkz�uo{m}
uox�dfsKh¦t�z�qftDuozkhkjru<g¦dfzku²c5dfs5�G{ru<�¶�y§Nhkc�u³z�u<gihkz�j�n,hkjrqfs
ÙÛÚÝÜÄÞÂßÆà á�â �/��c5jrn�c |�dp¿Ku<g�avbGc5dpe5gihkjml7n<d�hkjrqfs �Guo}
tDuos5�Gu<s:h�qKs�d~gku�h�qpw^�Jdp{mhku<zks5dphkjrxfuQ�vu<xfuos:h�t�z�qftDuozkhkjru<g
ÜÄÞ7ß�à á�â zku<{mu<xQdfs:h�hkq³h�c�u�noe�zkz�uos:hÄØ�e5�`��dfg�j�g¨gih�dfsG}
��dfz��G{r§�dfg�gke�|Xu<�³w�qKz�q�xfu<zihXa?bGc5dpe7g�h�j�l7n<d�h�jmqKsAqftDuozk}
d�h�qfz�g�gke5n�c¢dfg²Ï�Í7Ë:ã���n�w��  �qyqph�c ��À?F#F:¬f�,�ä¡�c5uÃz�u�}
�:e�jrzku<|~u<s:h1t�ä ¤ t~qfs�h�c�u"qfhkc�u<z�c5dfs5�¦u<s5gie5zku)g�hkc7d�h
gke��7u<xfu<sKh�gXdpz�u�s�qfh~uob�n�{re5�Gu<�°�y§�a?bGc5dfe5g�h�j�lDnod�h�jmqKs��
hkc7d�h�j�g<��j�w"©*{mu<s5d�j�g�qfs�{r§�noqyqf¿yjms5��z�dKgit5�7u<zkz�§�Øidf|
dps7���Gqfjrs��°s�qph�c�jms5�°u<{rgkuf��h�c�j�g�j�g�s�qph�hkq�gkdQ§�hkc7d�h
gkc�u¦�Gqyu<gXs�qfhX|Xu<{�h�gke��KdfzXdKg~t5dpzkh�qpw�jmh<�N¡�c�j�gXz�u�}
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h�c�u`|Xu)n�c5dps�j�gk| qpw avbyc7dpe5gihkjml7nodphkjrqfs��¤ã^eGh�jr��uos:hkjmh�§
j�g(d�gkt7u)n�j�dp{Dnodfgku�qpw�d¤t5dfzihk}>��c5qf{ru�zku<{rdphkjrqfs��E¡¥q/noqf|~}
t�{ru�h�u~hkc�j�g��Gj�gknoe5gkgkjrqfs��Bjmh¤j�g¤s�u)n�u<g�g�dpz�§�h�q�s5qphku`hkc7d�h
h�c�u t5zkqKt7q:giu)��w�qfz�|Xdf{fh�qyqf{�g
n<dps"df{rgkq*�Du e7giu)�¤hkq�jms�w�uoz
Ýkqfs�uo}>��dQ§GÞ�t5dfzihk}>��c�qK{mu�z�uo{�d�h�jmqKs5g<�p��c�j�n�c~j�g(no{mq:giu<zEhkq
h�c�u`qKzkjr�fjrs5df{#£G�� E¡ s�qph�jmqKs�qpwC�^ËmÆ#��ÏpÔkÆ�Ç>ÐªÏ�Í7�7'�qfz¤dps
jr{m{re5gihkz�d�h�jmqKs���n�qKs5gij��Gu<z¤�iÀ<­:�,�
�iÀ<­K�B©*{mu<s5d~�^dKg^w�e�{ml5{m{rjrs���Ù�dpz�jrs5d�Ú g�dfg�gijr�fs�|Xu<sKh)�

£Gc�u��^dKg�n�qyqf¿yjrs��Xz�dKgit��Duoz�z�§�Øidf|
dfs5��t�eGhih�jms5��j�h�jrs:hkq¤Øidpz�g<�

©*g�gie5|~jrs��`hkc5dph h�c�u�l5z�gih�dps5��hkc�u�{rdKg�h�n�{�dpe7giu�uos5�
��jmhkc�d�wªdp{r{rjms���jrs:hkqKs5d�h�jmqKs��ph�c�u�a?bGc5dfe5g�h�j�lDnod�h�jmqKs`qKtG}
u<z�dphkqfz�dft�t�{rjmu)g�hkqXh�c�u�l5z�gih*n�{�dpe5gkuf�5dfs5��hkqXh�c�u/s�qKsG}
ã^qyqf{ru<dfs�n�qfspØ�e�s5n,h�jmqKsÃqfwvhkc�uXgku<n�qKs5�Ãdfs5��h�c�u"h�c�jrz��
no{rdfe5giuK��gijrs5nou�h�c�uo§�dpz�u�n�qfs5s�u<n�hku<���y§�Æ�ÍBÎB±
�iÀfÀ)�fÓZÕ�Ö
� × t
é y�z;{#|Æ~A�Æ�Â�a� �n�:�:�:�a����{:� �¾~K�%�%���A�a���(�,�Ay �*tQ�k���

ÓZÕ�Ö
� × t
é y�z;{#|Æ~A���(�,�A�}���
�/��~A�%�
���-�%�%�Í�%~A�]y ��t��
��� × t
é y�z;{}|Æ~K�=�
�
�%���:�a�=�%~K� �:�,���¾�µ~K���Ay ��t��i�

¡�cye5g�� uXjrsGw�uoz�u<xfuos:h�j��Guos:hkjmh�§�jrsÃh�c�uXe5gke5dp{?��dQ§f�
ß*q�� u<xfuoz)�¥jmh~��q:u)g"s5qph"c�qK{r���7uoh�� u<uos�dp{r{ hkc�u¨hkc�z�uou
u<xfuos:h�go�:��eGh^qfs�{r§X�7uoh�� u<uos�h�c�u*u<xfuos:h^qpw¥©�{ruos7d�Ú g?w�e�{m}
l5{r{rjms���Ù�dfzkjrs5d5Ú gEdfg�gkjm�Ks�|Xuos:h���t��#dps5�`hkc5u�gke�| qpw5h�c�u
qfhkc�u<z`h��^qN��t â � t�w<���¥L qKs5gku<�:e�uos:h�{m§K�rt â ¤ t�dps5�
t�w ¤ t:���5eGh�s�qph�s5u<n�u)gkg�dpz�jr{m§ët âv� t/qfzÍt�w � t:�
�iÀ)¬f��x)t�x)t â x�t�w}é

yKzÍ{#|�~A�Æ���
� �n�:�:���
����{:� �r~A�%�%�:�A�a���(�,�Ay �*t����
yKzÍ{#|�~A���(�,�A�#�:�
�/��~A�%�a�����%�%�«�µ~A�ëy �*t â ���
yKzÍ{#|�~A���a�#�%���:�a�¾�µ~A� �:�,���¾�%~����?y ��t�w)���
t � t â � t�wK�
ê�t ä ê�� ÚQÜ�Þ7ßÆà á�â8� �A��t ä ��ì¨t ä�¤ t9�

¡�c�u¦�Guoz�jrxfu<�°|Xu<dfs�jms5�²qfwX�iÀ<­:�`g�dQ§Gg`hkc5dph¨©�{ruos5d
��dfg¥jmsyxfqK{mxKu<��jrs/h��^q"�Jgiu<t5dpz�d�h�u)��dKn,h�jmxyjmhkjru<g;:Nnoq:qK¿yjms��
z�dfgkt��Duoz�zk§ Øidp|ädfs5�/t�e�hihkjrs���j�h?jrs:hkqvØidfz�g;:�dps5��jrs`��qp}
jrs����7qfhkc"qfw�hkc5u<gkuf�p©�{ruos7d*��dfg¥w�e�{ml5{m{rjrs���Ù�dpz�jms7d�Ú g
dKg�}
gkjm�Ks�|Xuos:h<�5jJ� uf�5ÙÃdpz�jms5dXc7df��hkqK{r��©�{ruos7d~hkq��Gq��Dqph�c��
L qyqf¿yjrs���Øidp| dfs5�¢t5eGhih�jms��Njmh¦jms:h�q�Øidfz�g�dfzku²�7qfhkc
h�uo|Xt7qKz�df{m{r§Ãjrs5no{me5��u<�³jrs¯hkc�u�w�e�{�l7{m{rjms5�ÃuoxKuos:h<�¦¡�c�j�g
z�u��5u)n,h�g�� u<{m{1qKe�z�jms:h�e�j�h�jmxKu�e�s5�Gu<z�gih�dfs5�Gjrs��Xqpw���À<­:�,�

µ
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<Jb)d&h#_42=2*b�eAg*opdrq '
jrs5df{m{r§f�#j�h/j�g�s�u)n�u)gkg�dpz�§�hkq�g�dQ§Ãd
w�uo���^qfz���gEdp�DqfeGh(df{m{yh�c�qKgku��Gj�gknoqfe�z�giu)g#jmsX��c�j�n�c��fdftG}
t5dfzku<sKh�{m§K��h�c�u³giu<sKh�uos5nou<g�dpz�u²s�qph�n�qKs�s�u)n,hku)���y§�d
n�qKs�Ø�e�s5n�hkjrqfs�dps5�°uos5�Ajms�dÃwªdp{r{mjrs��²jms:hkqKs5d�h�jmqKs��v§Ku�h
s�q�uoxfu<s:h`z�u<�Gu)gknozkjrtGhkjrqfs³uK�Du)n,h�dpt�tDu<dfz�g<�vdfg"jms¶��À)®K�
dps7����À<µ:�,�?ß*uoz�u�hkc5u�gkuos:hku<s5n�u)g(t5zku)giu<sKh�d"gke5nonou<g�gijrqfs
qpw�u<xfu<sKh�go�Edps7�³jmsA£��� E¡ºh�uoz�|Xg`dpz�u¨n�qKs�s�u)n,hku)�¯�y§
hkc5u/�Gjrg�n�qKe�z�giu�zku<{rdphkjrqfs�qpw?>"Æ�Ô,Ô�Æ�Ç>ÐªÏ�Í5�
��À)®K�B©*{mu<s5dX�^dKg�n�qyqf¿yjrs��Xz�dKgit��Duoz�z�§�Øidf|��

©�wÑhkuoz�hkc5dph<�5gkc�u¤�^dKg^w�e�{ml5{m{rjrs���Ù�dpz�jrs5d�Ú g
dKgkgkjm�Ks�|Xuos:h<�

��À<µ:�BÙ�dpb�gihkqyqG��e5t��
@Kqfc�s��fz�uouohku)�¨c�jr|��

��t�z�qftDqKgku�hkc5dph�jms gke5n�c¶n<dfgku<g<�*h�c�u�dp�7giu<s5n�u¯qpw
uoxKuos:h
j��Gu<sKh�j�h�§¤j�gEd*n�qKs5gku<�:e�uos7n�uvqfw�jm|Xt�{rjrn<d�h�e�zku�nodfsG}
n�u<{m{�d�h�jmqKs��Ã �u)nodf{m{ hkc5dph~avbyc7dpe5gihkjml7nodphkjrqfs¯j�g`dÃ¿:jrs5�
qpwvnoqfsyxfu<z�g�d�h�jmqKs5dp{1jr|Xt�{mj�nodphke�z�uf�Dgiq¨j�h�g�u��Bu<n�h�gkc�qfe5{r�
�Du/nodps7n�uo{r{�dp��{ru¤j�wEj�h�jrg�jrs5n�qKs5gkjrgihku<sKh���jmhkc¦gkqf|Xu¤t5dpzkh
qpw�c7dpz��y}´noqfz�u�giu<|�dps:hkj�nog�qfzÃhkc�u��fu<s�uoz�dp{"noqf|X|Xqfs
¿ys�q���{ru<�G�Ku²qfwXhkc�u�jrs:hku<zk{rqGn�eGh�qfz�go� ��s+�iÀ<®:�,��uoxKuos:h
j��Guos:hkjmh�§`noqfs��7jrn�h�g?��jmhkcXh�c�u�z�uo{�d�hkjrqfs~qpwBh�uo|Xt7qKz�df{�giuo}
�:e�uos7n�uf��gih�dphku)��u�bGt�{rj�n�jmhk{r§��:§Xh�c�u¤t�c�z�dfgku~Æ�£�Ç´ÌoÔ�ÇÑÅ5Æ�Ç>�
��s��iÀoµy�,�pjmhEnoqfs��7jrn�h�g#��j�h�c"h�c�u^jmsGw�qKzk|�dphkjrqfs/h�c5d�h?Ù�dpb
gih�dps7�Gjms5�/e�t¨dfs5�A@fqKc�s��fz�uouohkjrs���c�jr|&nodps5s�qph(�Du�h�c�u
g�dp|Xu¤uoxfu<s:h<�G��c�j�n�c�jrg�t5dfzih�qfw#�^qfz�{r�¨¿ys�q���{mu)�G�fuK�
¡¥q gie�| e5t��Ad t5dpzkhi}´��c�qf{ruäz�uo{�d�h�jmqKs �7uoh�� u<uos

uoxKuos:h�g�jrs5�Ge7n�u<�Á�y§¶a?bGc5dpe7g�h�j�l7n<d�h�jmqKs¢j�g�nodfs5n�u<{m{ru<�
��c�u<s�uoxKuozEj�h?j�gEjm|Xt�{�dpe7gijr��{ruf�p��e�hEjmwBj�h?j�gEt�{rdfe5gkjm��{ruf�Kdfg
jrs���À<dy×p¬fdK�
qfz��iÀ<­K���fjmh dp{�gkqA�`ÕyÉ,Ç#�7u�jrsGw�u<zkz�u<�1�Ke�s�{ru<g�g
hkc5uoz�u"dpz�u¤q�xfuozkh�jrsKh�qfs5dphkjrqfs5df{1qfz�{ru�bGj�nodf{�jms7�Gjrn<d�h�jmqKs5g
hkc7d�h*a?bGc5dfe5gihkjml7nodphkjrqfs���q:u)g�s�qfh�dft�t�{r§f�

B CED ¹XV/\X\¥WE_�F�]CV�WE_�Z~VHG]\(IKJMLON ¸

��säh�c�u�t�zku<xyjmqKe5gÃgku<n�hkjrqfs jmh¯�^dKg�gkc�q���s c�q�� h�c�u
|Xu<n�c5dfs�j�gi| qpw(avbyc7dpe5gihkjml7nodphkjrqfs�n<dps¦�Du`dpt5t�{mjru<�¦hkq
hkc5u�jmsGw�u<zku<s5n�u�qfw#t7dpzkhi}´��c�qf{ru�dps5��j��Guos:hkjmh�§¨z�uo{�d�h�jmqKs5g
�Du�h��^uouos�uoxKuos:h�g^jrs¦�Gjrg�n�qKe�z�giuK�ydKg^� u<{m{�dKg^hkc�u<jmz�h�uo|~}
tDqfz�dp{vn�qKs5gku<�:e�uos7n�u<g<�QP?dpzkhi}´��c�qK{mu~zku<{rdphkjrqfs5g�noqfs5gihkjm}
hke�hku hkc�u�giu<|�dps:hkj�nvuK�Du)n,h#dKgkgkqGn�j�d�h�u<����jmhkc�h�c�u�£G�� E¡
z�uo{�d�hkjrqfsÃqpwv�^ËrÆ#��Ï�ÔkÆpÇJÐªÏpÍ5����c5jm{ruXuoxfu<s:h�z�u<�Gu)gknozkjrtGhkjrqfs
nodfs°�Du¦n�qKs5gij��Gu<zku)�Ad²gitDu<nojrdf{�nodfgku�qpw���ËmÆ#��Ï�Ô�Æ�Ç>ÐªÏ�Í5�
¡�c�u~t�z�qftDqKgku<�¦dps7dp{r§ygkj�g*dfn<n�qKe�s:h�g*w�qfz�hkc�u~jms)�5e�uos7n�u
qpw#zkj�gkjms��~xGgo�Ewªdf{m{rjrs��`jrs:hkqKs5d�h�jmqKs�dKg �^uo{r{�dfg�t5zku)giu<s5n�u
xGgo�vdf�5gkuos5nou�qfw�ÆpÍDÎ�qfs�h�c�u�jms�w�uoz�uos5nou�qpw¥h�c�u<gku�z�uo{�d�}
hkjrqfs7go�
��s noqfs:hkz�dfgih<�At�zku<xyjmqKe5g w�qfz�|Xdf{�dfn<n�qfe5sKh�g¶c5dQxfu

u<j�h�c�uoz³jr�fs�qKzku)� h�c�u�giu<|�dps:hkj�n��Gj��Buoz�uos7n�uN�Du�h��^uouos
Ø�eGbyh�dptDqKgku<� dps7� n�qfspØ�qfjrs�u<� no{rdfe5giu)g �*å�dp|Xt dps5�
 �qKc�z�uoz)�5ÀAF
¦f®HGK«¥dKgkn<dpz�jr��u<gvdfs5��©*gkc�u<z<�DÀAF
Ff®K��GKqKz dphi}
h�zkjr��eGh�u<��hkc5jrg��Gj��Buoz�uos7n�u¦h�q¯hkc�uÃgkuo|�dfsKh�jrn<g�qpw¨ÆpÍDÎ
�Gjrz�u<n,h�{m§ �J¡^bye5zkz�e�¿�d���¬p­f­K®K���R'�qKz¨jrs5g�h�dps5nouf��¡^bye5zi}
z�e�¿�d�Ú gv£G�� #¡^}´�5dKgiu)�`t5zkqKt7q:gkdf{�dfg�gijr�fs5g
h�c�u�w�qf{r{rq���jms��
gkuo|�dps:h�jrn<g^hkq~hkc�u/a(s��f{rj�gic�n�qKs�Ø�e�s5n�hkjrqfs�Æ�ÍBÎB±
�iÀ?íf��S:��TD�=UWVYX
�rì[Z¤���]\^T`_´��Sba��]\G�=UWVYX
�
¡�c�u¤zke5{mu�g�dQ§yg h�c5d�h�jmw
h��^q~no{rdfe5gku<g�dpz�u¤n�qfs5s�u<n�hku<�

�y§°ÆpÍDÎ�hkc�u<s¯dph¤hkc�u�{ruoxKuo{?qpw�n�qKs5n�u<tGhke5df{vg�h�zke7n,hke5zku
h�c�uo§�|`e5gih��Du³n�qKs�s�u<n�hku)�¢�y§�d R�Ï<ÏpÔkÎ�ÐÑÍBÆ�Ç>ÐÑÍ:Ò �Gjrgi}
noqfe�z�giu�z�uo{�d�hkjrqfs¥�#¡�c�j�g��5dfz�g�n�qKs�s�u)n,hkjrs��AU�dfs5�QX¯�y§
�^ËrÆ#��Ï�ÔkÆpÇJÐªÏpÍ5�(gkjrs5n�uÄ��ËmÆ#��Ï�Ô�Æ�Ç>ÐªÏ�ÍNj�g`d¯É,ÕH��Ï�Ô�Î�ÐÑÍDÆpÇJÐÑÍyÒ
z�uo{�d�h�jmqKs��5dps7��hkc�u`{mj�g�h�g�qfw?noqyqfz��Gjms7d�hkjrs���dfs5�¦gie5�7qKzi}
�Gjrs5dphkjrs��`z�uo{�d�h�jmqKs5g�dpz�u�|`eGhke7dp{r{m§�uob�n�{re5gijrxfuK�Gn,w�����À?TK�
dfs5���iÀ]�f�,�
�iÀATK��c?Ð�É,Ç�Ï�£ed?Ï)Ï�Ô�Î�ÐÑÍDÆpÇ´ÏpÔ�É9f

E�dpz�z�dphkjrqfs��G �u)gie5{�h)��P?dpz�dp{r{mu<{J�)L qfs7�Gj�h�jmqKs5dp{>�1�r�m�
�iÀ]�p��c?Ð�É,Ç�Ï�£�g7ÕH��Ï�ÔkÎpÐÑÍDÆpÇ´ÏpÔ�É�f

avbGt�{rdfs5d�h�jmqKs��y��s5gih�dps7n�uf�7ã^dKn�¿y�fz�qfe�s5���
a({rdf�7qKz�dphkjrqfs��Ga(x:j��Gu<s5n�uK�HI�uos�u<z�df{mj 	 dphkjrqfs��
 �u�w�qfz�|"e5{rdphkjrqfs��1�r�m�

ß�u<zku^hkc5u�t�z�u<�Gj�n,h�jmqKs5gEqpw1¡^bGe�zkz�e�¿�d�Ú gEdps5�`h�c�u�n�e�zk}
z�uos:h�dps5df{m§GgkjrgXnoqfjrs5n�j��Guf� ��eGh�h�c�uoz�u¦dpz�u�df{rgkq¯�Gj��Buozk}
u<s5n�u)g�jrsNuo|Xt�jrzkj�nodf{�n�q�xKuoz�dp�Kuf� þ s�h�c�uÃqKs�u�c5dfs5�1�
¡^bGe�z�zke5¿Qd¨qfs�{r§�c5dps7�G{mu)g�hkc�u~u��Bu<n�h¤qfwvhkc5u~noqfs�Ø�e�s7n,}
h�jmqKs¶Æ�ÍBÎ�� ��eGhXs�qph~hkc5dph~qfw*z�jrgkjms5�ÃjrsKh�qfs5dphkjrqfs�� þ s
h�c�u`qfhkc�u<z¤c5dps5����¡^bye5zkz�e�¿�d�Ú g*z�e�{ru"w�qKz�Æ�ÍDÎÃdp{�giq�u�by}
no{me5��u<g�dp{r{¥qph�c�uoz¤�Gj�gknoqfe�z�gku/zku<{rdphkjrqfs5g�{mj�g�h�u<�ÃjmsA�iÀ]�f�,�
£ye7n�c�zku<{rdphkjrqfs5g dfgWh�Í�É,Ç�Æ�Í�R�Ìo�ji�ÌoÍDÌoÔkÆ�Ë�Ðlk)ÆpÇJÐªÏpÍ5��m*Ì*£�Ï�Ô�S
�~ÕGËmÆ�Ç>ÐªÏ�Í7�#dfs5�¯tDqKg�gijr��{r§on�Æ#R��oÒfÔkÏ�ÕGÍBÎ¯n�qKe�{r�¯�Du¨dfzi}
�Ke�u<�¢hkq�jrs:xKqf{rxfu�t5dpzkhi}´��c�qf{ru²zku<{rdphkjrqfs5g�qfs¶uoxKuos:h�g<�
dfs5� hkc�u<zkuow�qfz�u�wªdf{m{"��j�h�c�jmsÁh�c�uAg�n�qKt7u³qfw`h�c�u�n�e�zk}
z�uos:h�avbyc7dpe5gihkjml7nodphkjrqfsG}´�5dKgiu)� t5zkqKt7q:gkdf{J�%ã^eGhM�?p
S
¢BËmÆ�ÍBÆ�Ç>ÐªÏ�ÍÁdps5� �+q)ÐªÎfÌoÍ�R�Ì¯�Gq³s�qfh¨giu<uo| hkq³jrsyxfqf{rxfu
gke5n�c�z�uo{�d�h�jmqKs5go�ygkq/hkc5uojrz h�uos5��uos5no§XhkqXn�qp}´qGnonoe�z(��jmhkc
�5dfzku`giu<sKh�uos5nou�Ø�eGbyh�dft7q:gijmhkjrqfsÃz�dphkc�u<z�hkc7dpsÃnoqfs�Ø�e�s7n,}
h�jmqKs¶Æ�ÍBÎ¯j�g`s5qph�n�q�xfu<zku)�1��¡�c5jrg"hku<s5�Guos7n�§³j�g`jr{r{me5gi}
h�z�dphku<��jrs¯�iÀA¦:�,±
�iÀA¦K�Bd5�GÙ�d�b�w�u<{m{>�

ß�u/gk{mjrt�tDu<��qfs�dX�5dps7dps5d`t7u<uo{>�
�¥�pÙ�d�b�w�u<{m{
dps5��c�u�gk{mjrt�tDu<��qfs¦d~�5dps7dps5d`t7u<uo{>�

©*n<n�qfz��Gjrs���h�q�¡^bGe�z�zke�¿�d�dfs5�¦qfhkc�u<z�dfeGhkc�qKz�g<��h�c�u
gku<noqfs5�Án�{�dpe7giu³jrs.��À?¦fd:��jrgÃ|~q:g�h�s7d�hke5z�df{m{r§¢jrs:hkuozk}
t�z�u�h�u<��dfg^h�c�u]R�Æ�ÕyÉoÌo��jJ� uf�vhkc�uð�rp�¢BËmÆ�ÍBÆ�Ç>ÐªÏ�Í�qpw?Ù�d�b1Ú

í
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wªdp{r{rjms��7�y��c�uoz�u<dKg(jrs��iÀA¦p�D�?h�c�jrg�j�g^s�qph^hkc5u�n<dfgkuf�?¡�c�u
�Gj�gknoqfe�z�gku"gie5�f�fu)g�h�g�z�d�h�c�uoz*hkc5dph�Ù�dpb�w�u<{m{
l5z�g�h)�1dps5�
hkc5uos¦gi{rjrt�t7u)��qfs�hkc�u��7dps5dfs5d��
¡�c:e7g1hkc5u �GqK|Xdfjms7g1qpw�s5dphke�z�dp{f{rdfs��fe5df�fuEwªdKn,h�g
n�q�x:}

uoz�u<���:§�¡^bGe�z�zke5¿Qd5Ú g��J¬f­f­K®K�?dfs5�Xhkc5u�noe�zkz�uos:h�dps5df{m§:}
gkjrg�jrs:hku<z�gku<n�h<�5�5eGh*s�u<j�h�c�uoz*noqfs:h�dfjms7g�hkc�u"qphkc5uoz)�(�´h*j�g
qfe�h�gkjr�Gu`hkc5u~g�n�qKt7u`qpwvh�c�u`t5zku)giu<sKh�t5dptDuoz�hkq�u�byh�uos5�
hkc5u s�qfhkjrqfs`qpw7avbyc7dpe5gihkjml7nodphkjrqfs¤h�q*h�zku)d�h#n<dpe5g�dp{:z�uo{�d�}
hkjrqfs7go�CE�u<j�h�c�uoz��^dKg�hkc5jrg�t5dptDuoz�jms:h�uos5�Gu)��hkq�c7dps5�G{ru
É,ÇJÔ,ÕHRoÇ>ÕGÔkÆ�Ë^t�z�qftDuozkhkjru<g/qfw«�^ËmÆ#��ÏpÔkÆ�Ç>ÐªÏ�ÍtsudvÏ`vr�vgke5n�c
dfg`h�c�u¦jm|Xt5dKn,h�qfs�z�u�w�uoz�uos:h�jrdf{^dKnon�u)gkgkjr��jm{rjmh�§�dfg�giqGn�jm}
d�h�u<����j�h�c¨h�c�u��Gj�g�h�jms5n�hkjrqfs��7uoh�� u<uos��Gj�gknoqfe�z�giu�n�qyqfzk}
�Gjrs5d�h�jmqKs²dfs5�¯gie5�7qKz��Gjrs5dphkjrqfs��ªgkuou�©*gkc�uoz/dfs5�xw*jruoe
�J¬f­f­K®K��w�qfz²�Gj�gknoe5gkgkjrqfs7���%ß�q��^uoxfu<z<�¤h�c�uNÉoÌ9�XÆpÍ5Ç>Ð�R
n�qKs5gku<�:e�uos7n�u<g�qfwë�^ËrÆ#��Ï�ÔkÆpÇJÐªÏpÍ �^uoz�u³n�q�xKuoz�u<�¢noqf|~}
t�{ru�h�uo{r§�dps7��dK�Gu<�:e5dphkuo{r§f�
¡¥q�gie5|~|�dfzkj 	 uK�1� uXt�z�qftDqKgku<��dfs²dKnonoqfe�s:h¤qpwvh�c�u

jr|~t7dfn,h²qpw�jrs:hkqfs7d�hkjrqfs dps5�änoqfs�Ø�e5s5n,h�jmqKsäqfsät7dpzkhi}
��c�qK{muvz�uo{�d�h�jmqKs5g1�Du�h��^uou<s�uoxfu<s:h�g1jrs"�Gj�gknoqfe�z�gkuvdfg1�^uo{r{
dfg�h�uo|Xt7qKz�df{?n�qfs7giu)�Ke5uos5nou<g�qpw gke5n�c²zku<{rdphkjrqfs5g<�/¡�c�u
t�z�qftDqKg�dp{pj�g#nodfgih¥jrs�hku<zk|�g¥qpwpI�z�jrnou<dps/noqfsyxfu<z�g�d�h�jmqKs5dp{
jr|~t5{mj�nodphke�z�u^dfs5�¤h�c�u�s�qph�jmqKs/qpwfØ�e5u<gihkjrqfs/e�s7�Guoz?��jrgi}
n�e7gkgkjmqKs��#��j�h�c�qfeGh~dpsy§�z�u�w�uoz�uos7n�uXhkq��Gjrg�n�qKe�z�giuXz�uo{�d�}
hkjrqfs7g*dfg*qfs:hkqK{mqK�fj�nodf{1t�zkjr|Xj�h�jmxKu<g<��¡�c�jrg*zku)gie5{�h*j�g�jr|~}
tDqfzkh�dps:h�jms�{rjr�fc:h�qfw�hkc�u�w�qf{r{mq���jrs��7�R'#jmz�g�h)��qfs5uÃqpw
©*gkc�u<z*dps5��«¥dKgkn<dpz�jr��u<g<Ú g¤�J¬f­f­K®K� dpz��fe�|Xuos:h�g�dp�Kdfjms7g�h
dpt5t�zkq:dfn�c�u)g��5dKgiu)�¦qfsÃ� u)dp¿fu<z*s�qfhkjrqfs5g�qpw^�Gjrg�n�qKe�z�giu
gihkz�e5n,h�e�zku�j�g�h�c5d�h�h�c�uo§�dpz�u¤s�qph�df��{ru¤hkq�dfn<n�qKe�s:h^w�qKz
hkc5u`��c�qK{mu`x�dpz�jmuoh�§�qfw(giu<|�dps:hkj�n/z�uo{�d�h�jmqKs5g�h�c5d�h¤|�dQ§
c�qK{r�¢�7uoh�� u<uosÁgiu<sKh�uos5nou<g�jmsÁ�Gj�gknoqfe�z�gkuf�+¡�c�u²t�z�qp}
tDqKgku<�¢dfs5dp{r§Ggij�g�nodps �7u³gkuou<s dfg�t5dfzih�qpw/h�c�u¯t�z�qp}
�fz�dp|X|Xu#hkq*gkc�q���hkc5dph�hkc5jrg
dpz��fe�|Xuos:h��Gqyu<g�s�qph¥c5qf{��1�
£yu)n�qfs7�1�Kgkjms7n�u�hkc5u«I�zkj�n�u)dps�dpt5t�zkq:dfn�c~�^dKg?n�z�j�h�jrnoj 	 u<�
w�qfz�jmh�g�{mjr|Xj�h�d�hkjrqfs�h�q�h�c�u�hkz�u<dphk|Xuos:h�qpw¤jrs5�Gjrx:j��Ge5df{
gkuos:hku<s5n�u)g�dfs5� c�u<s5n�uÁ��É,Ð�R)�Ãjmh�g�jrs5dp��jr{rj�h�§Áh�q¢c5dfsG}
�G{ru`z�uo{�d�h�jmqKs5dp{#|Xu<dfs�jms5�5�1jmh¤j�g�t5dpzkhkj�n�e5{rdfzk{r§�zku<|Xdfzk¿:}
dp�5{mu¨hkc5dph~a?bGc5dfe5gihkjml7nodphkjrqfs4:Nqfs�u¨¿:jrs5�³qfw1I�z�jrnou<dps
jr|~t5{mj�nodphke�z�u8:�nodfs¦�7u"gkc�q���s�h�q�t�{�dQ§�d�nouos:hkz�dp{
zkqK{mu
jrs�dfs�dKnonoqfe�s:h�qpwEgiu<|Xdfs:hkj�nXÔkÌ�ËrÆ�Ç>ÐªÏ�Í�É�jrs¦�Gjrg�n�qKe�z�giuK�

N »
yp»*Y?»*V�]�»Í\

©*gkc�u<z<�vE/�(dfs5��«¥dKgkn<dpz�jr�Gu)go�^©/�*�>¬p­K­f®K���Ec¥Ï�ÒpÐ�R�ÉÃÏ�£
d?ÏpÍ�q�Ì�Ô�ÉoÆpÇJÐªÏpÍ5� £:h�e5�Gjru<g³jrs E*d�h�e�z�dp{�«¥dfs��fe7dp�fu
Pvz�qynou<g�gijrs��7�)L^df|"��z�j��G�fu{z�s�jrxfu<z�gkjmh�§MPvz�u<g�go�

©*gkc�u<z<�#E"�pdps5�|w*jruoe��:«v���>¬p­f­K®K���G£Ge��7qKz���jms5dphkjrs��¤dps5�
n�qyqfz��Gjrs5d�h�jms��¤�Gj�gknoqfe�z�gku z�uo{�d�h�jmqKs5go�3c?ÐÑÍ:ÒfÕ5Æ]}¥Ç�Ï"Æ(¢�S
¢�Ì�Æ�Ô,�

ã^{�dp¿fu<|Xqfz�uf�f�`�Kdfs5�]L^dpz�g�h�qfs��K ��D�iÀAF
F#FK���7¡�c�u*t�z�df�p}
|�d�hkj�nog�qfw�ÆpÍDÎ:}�n�qKs�Ø�e�s5n�hkjrqfs5g<±?¡�c�u¤s�qfsG}´s5dfzkz�d�h�jmxKu
nodKgiu)go��~+d�c Ä¦Ï�Ô1�pÐÑÍ:Ò¡ �Æ-¢5Ì�Ô�É�ÐÑÍRcEÐÑÍ:ÒfÕGÐ�É,ÇJÐ�R�É,�
ÀfÀK±mÀ��G¬p­5�

ã^qfs5qf|XjJ�7©/�5dfs5� L^dfg�dp{ruo�Ks�q5��PE�¥�iÀAF#FK®K���7��Í5Ë:ã7± ©*gi}
giqGnojrdphkjrqfs���jmhkc/w�qGnoe5g#jms`uoxfu<s:h#gkuo|�dps:hkj�nog<�b>`Æ�Ç>ÕGÔkÆ�Ë
c¥ÆpÍ:ÒfÕ5ÆoÒ:Ì�g1Ì���Æ�Í7ÇJÐ�R�É,�7¬G±rÀ8�yµaí��

��q���h�§f�¥�`�(�iÀAF#¦
TK���X¡�c5u~uK�Du)n,h�g�qpw�dfgkt7u)n,h�e5dp{vno{rdKgkg
qfs¨hkc�u�hku<|Xt7qKz�df{Bgihkz�e5n�hke�z�u�qfw
�Gj�gknoqfe�z�gkuf±Egiu<|XdfsG}
hkj�nog#qfz
t�z�dp�f|�dphkj�nog��xcEÐÑÍyÒpÕGÐ�É,Ç>Ð�R,É�Æ�ÍBÎ; vÅGÐÑËmÏQÉoÏ-¢5Ånã��
F�± ®b���nT�ÀK�

a n�¿Qdfz��Gh<�v �����À?F#F
¦K�,��Ê�Î^q�Ì�ÔK��É�}/�+q�Ì�Í7ÇªÉ�ÆpÍDÎ���Ç�Å�ÌoÔ
�BÅyÐÑÍ:ÒpÉ,�=E�jruo|Xu<§fuoz)��¡|�e���jrs��Kuos��

å�df|~t¥��ß/�5dfs5�� �qfc�z�uoz)�HL��¥��À?F#¦K®K�,�?¡
uos5gku�jrs¨h�u�byh�g<�
��s�ã{�dpe�u<zk{ruf��L��D£B�D ��Ddfs5��xfqKs�£:hku)n�c�q����7©"�m�Du<�Gjm}
hkqKz�g<�EÓÃÌ�ÆpÍ5ÐÑÍyÒ^}A~
É�Ì¨Æ�ÍDÎMh,Í5Ç�ÌoÔ.¢DÔkÌoÇ´ÆpÇJÐªÏpÍ°Ï�£7c
Æ�ÍpS
ÒpÕ5Æ<ÒKÌo��t5df�fu)g�¬#íp­^�G¬#T#F��:�Gu�I�z�e�§:hkuoz)��ã^uoz�{mjrs��

å¤z�d�h 	 uoz)��©"���iÀAF#¦
FK��� ©�s jmsyxfu)g�h�jm�:d�h�jmqKs qfw²h�c�u
{me5|~t7g�qfw?hkc�qKe��fc:h)�7c?ÐÑÍ:ÒfÕGÐ�É,ÇJÐ�R�ÉXÆpÍDÎë vÅGÐÑËmÏQÉoÏ-¢5Ånã��
À)¬5�*íf��± TK­b���nT
íf®��

å¤z�j�w�¿�d5�EÙ��^�iÀAF#¦
FK��� E�qK|~jrs5df{ z�u�w�u<zku<s5n�uK�
h�uo|XtDqfz�dp{
n�qKs5g�h�j�h�eGhkjrqfs�dfs5���:e5dps:hkjml7n<d�hkjrqfsXjrsXuoxfu<s:h(giu<|XdfsG}
hkj�nog<�(��s¦ã�dpzkh�g�n�c��� ��r�5x�dps¦ã^uos:h�c5dp|���@7�m�Ddps5��x�dps
av|��Gu�ã^qKdKgo��PE�m�Ku<�GjmhkqKz�g<��gBÌ9��Æ�Í5Ç>Ð�R�É�Æ�ÍDÎMdvÏ�Í7Ç´Ì�p
S
ÇJÕ5ÆpËp�?p�¢DÔkÌ�É�É,ÐªÏ�Í5��'�qKzkj�go����qfz��Gz�u<n�c:h<�

«
dfg�nodpz�j��Gu<g<�<©"�Qdfs5�/©�gic�u<z<�,E"�:�iÀAF#FK®K���f¡¥u<|Xt7qKz�df{KjrsG}
hku<zkt�z�u�h�d�h�jmqKs��
�Gj�g�n�qfe5z�gku�zku<{rdphkjrqfs5g"dps5�³noqf|X|XqfsG}
giu<s5gku¨uos:h�dpjr{m|Xuos:h)��c?ÐÑÍ:ÒfÕGÐ�É,ÇJÐ�R�É�ÆpÍDÎÒ vÅGÐÑËmÏQÉoÏ-¢5Ånã��
ÀAT5± µ:®b���yµ
FK®��

E�dp¿�d�Ø�jr|�d���£B�Gdps5��©�{r{mu<s��#@7�4'^���iÀAF#FK®K���¥©Ág�h�e5�G§�qfs
t�z�qKgkqy��§�dps5���Gj�gknoqfe�z�giu¤gihkz�e5n,h�e�zku¤jrs�noqyqftDuoz�d�hkjrxfu
�Gj�dp{rqf�fe5u<g<�Æ vÅ5Ï�ÍBÌ�Ç>Ð�R�Æ���íf­�±rÀAF4���G¬�À<­5�

 �qK�7u<zih�go�fL��¥��À?F#F#T:�,�?��sGw�qKzk|�dphkjrqfs¦g�h�zke7n,hke5zku�jrs¦�Gjrgi}
n�qKe�z�gkuf±#¡¥q���dpz���g?dfs�jms:h�uo�fz�d�h�u<�`w�qfz�|�dp{5hkc�u<qfz�§`qfw
t�z�dp�f|�dphkj�nog<���+g�~+Ä¦Ï�Ô1�pÐÑÍ:ÒX �Æ-¢5Ì�Ô�É�ÐÑÍ�c?ÐÑÍ:ÒfÕGÐ�É�S
ÇJÐ�R�É,��µ
F5± F5À8�BÀ<®#T5�

 �qyqfhkc��DÙ³�7a*�¥��À?F#FK¬K�,�^©Áhkc�u<qfz�§¨qfw#w�qGnoe5g�jrs:hkuoz�t�z�u�}
h�dphkjrqfs��r>"ÆpÇJÕGÔ�Æ�Ë3c
Æ�Í:ÒfÕ5ÆoÒ:Ì7gBÌ9�XÆpÍ5Ç>Ð�R,É,��ÀK±��#í��DÀKÀAT5�

£y�^uozkh�g<� Ù��vdps5�ÔI�uo{re�§y¿fu<s5go�� ����iÀAF#Ffµ:����P(zkq:giqG�G§
dfg�d¨|�dfzk¿Kuoz*qfw(jrsGw�qfz�|�d�hkjrqfsÒ�5q�� jms¯gkt7qK¿fuos��Gjrgi}
n�qKe�z�gkuf�rc
Æ�Í:ÒfÕ5ÆoÒ:ÌXÆ�ÍBÎeg}¢5Ì�Ì(R�ÅG�5®b����À)��± ¬�À8�yµK®��

¡^bGe�z�zke5¿Qd5���,�1I~�/�J¬p­K­f®:�,� ¡�c�u³s5d�h�e�z�dp{¤{rdfs��fe7dp�fu
n�qKs�Ø�e�s5n�hkjrqfsäÆ�ÍBÎ���cEÐÑÍ:ÒfÕGÐ�É,ÇJÐ�R�ÉÃÆ�ÍBÎ  vÅGÐÑËmÏQÉoÏ-¢5Ånã��
¬}T5± ¬
í#í���¬}¦aíG�

T

19



���������
	��
���
	�
��������
��������������� �"!#�$�%�&�
������'�(*)+���,���
�$-,.0/��1�����32�/��
�#4 ��5��&���
687:9,;=<?>?7*@BA�CDCDCFE�9DGH9DIKJ&<?>�LM;ONP>RQS>?7UT�9DGVLHW"XOY[ZF\P7:X=>8]^9,7O;OW_Y?IK>M` a[b�cP9,;d;ONH>eIK>?fD>�I�ZDgdhOi[j^kOhml:lmn�oDhRTp>�9DGHW_GHqr9DGHL
X=;O9,;=>�Lp;ON
9,;sW_;sY[ZFG�;=7:WKt^\P;=>�X�;ONP>u9DXOX=>?7O;OW_ZFGv;ON
9,;w;ONP>xY?I_9D\HX=>xWK;�Z&Y?Y?\H7:XwW_GRW_Xx@yW�E1;=7:\P>x9DGHLM@yW_W�E�]zZFXOXOWKt
I_JS{|GPZ }dG
;=Zp;ONP>~I_W"X=;=>�GP>?7��s�BG+;ONHW_X�Y[ZFGHGP>�Y[;OWKZFG��H687:9,;=<?>?7dY?I_9DW"Tp>�L+;ONH9,;�` a[b�c&Y?9DGHGPZD;uW_G�;=>?7OfD>�GP>8tz>?;�}�>?>�G�9p�&\H9DG�;OWK�H>?7
9DGHL3;ONP>�]H7OZFGHZF\HG+WK;�t^W_GHLHX?��tz>�Y?9D\HX=>8WK;�Tv\HXO;�Y[ZFTvt
W_GH>S}�WK;ON�9M@�]H7:>�XO\HT�9,t
I_J�Y?IKZFX=>�L^E�]H7OZD]zZFXOW_;OWKZFG��s��9DXO>�L
ZFGvg�\P7:;ONP>?7�LH9,;O9�g�7OZFT��&\H9DG�;OWK�
Y?9,;OWKZFG
9DI�Y[ZFG�;=>[�&;OX��D}�>�XONPZ }�;ONH9,;�;ONHW_X�]H7O>�L
W_Y[;OWKZFG~W_X�W_GHY[ZD7O7:>�Y[;?���BGHX=;=>�9DL��,}�>
9,7OqF\P>�;ONH9,;�;ONH>dY[ZFG�;=7UWKt
\P;OWKZFG�ZDgu` amb�cFW_Xwtz>�X=;�YUNH9,7:9DY[;=>?7:WK<?>�L+9DX�9�j^kOhmlm��j�j|��lUny�yn��,��@�]
]#EU��}dN
W_Y:N���NPZ�}�>?fD>?7��PW_X
NH9,7:LH>?7�;=Zv9DY?Y[ZFT�TpZ|LH9,;=>u;ONH9DG*ZD7:L
W_GH9,7OJ~]
]
X?�1�$>dZ,�#>?7�9DG*>[�|]
I_9DG
9,;OWKZFG*ZDg
;ONHW"Xs]#>�Y?\
I_W_9,7:WK;�J~W_G*98LPJ|GH9DT�W_Y
X=>�T�9DG�;OW_Y8g�7:9DTp>?}�ZD7O{#�

�$>pX=;O9,7O;�t�JMZDt^X=>?7Of|W_GPq�;ONH9,;p@BA Eu}dWK;ON�` a[b�c���Y[ZFG�;=7U9,7OJ�;=Z+687:9,;=<?>?7���X�Y?I_9DW_T��^W_Xdg�>�I_W"Y?WK;=ZF\HXdW"GV9rY[ZFG�;=>[�|;
W_Gr}dNHW_YUNrWK;�W_X�Y[ZFT�T�ZFGr{|GPZ�}�IK>�LPqD>S;ONH9,;�9DI"IH}�ZD7O{D>?7:X�}�>?7O>�W_Gr;ONP>�\HG
WKZFG��s�uNHW_X�Y?9DX=;OX�LPZF\PtH;�ZFG3687:9,;=<?>?7���X
X=;=7:\
Y[;O\P7:9DIz>[�|]
I_9DGH9,;OWKZFG�g�ZD7�;ONP>~9DI_IK>?qD>�L�W_I_I�� g�ZD7:Tp>�LHGH>�XOX�ZDgs;ONP>vX=>�G�;=>�G
Y[>D���uNH>8]H]�;ONH9,;d9DI"Iz}�ZD7O{D>?7UXu}�>?7O>
W_GR;ONP>u\HG
WKZFG*W_Xw9DI_X=Z8Y?9,7O7:W_>�L*t�JM@BA E�}dWK;ONHZF\P;S` a[b�c���;=7UWKqDqD>?7O>�Lpt&J�`�¡P¢�£UbP¤D¥U¢Pc���¦�Z�}�>?fD>?7��&;ONP>x;�}�ZeY[ZFTp>�9,]
9,7O;
W_G§@�¨FEU©S;ONP>*]H]ªZDgS@�¨,9�E�W_XS;ONP>pXO9DTp>*;ONH9,;8ZDg�@BA E�9DGHLªLHW��z>?7O>�G�;�g�7OZFT«;ONH9,;�ZDgS@�¨�tzEU�v¬u>�I"9,;=>�L$LHW��z>?7O>�GHY[>�X
9,7:W_XO>8}dWK;ON�` a[b�c|W_G+;ONP>e7O>�X=;=7:W_Y[;OW_fD>eY?I_9D\HX=>D©S@�­�EU�H}dNPZFXO>~]H]�W_XuXO;=7OZFGPqD>?7d;ON
9DGM;ONH9,;uZDgu@�®&EU�
LHZ�>�X�GPZD;dNH9�fD>v9
7O>�X=;=7UW_Y[;OWKfD>87O>�9DLHW"GPqP�H\HGHI_W_{D>p@�®�EU�

¯PZD7�ZF\P7d9DGH9DI_J&XOW"X�}�>e\HXO>~9pLPJ&G
9DT�W_Y�TpZ|LH9DI�IKZDqFW_Y8W_G
X=]
WK7O>�L�t&JMQS7:Z�>�GP>�G
LHW °={�>?;d9DI��1@BA�CDCD±FEU���$>vNH9�fD>
;ONP7O>?>�L
W_X�°=ZFW_G�;RGPZFG|� >�Tp]
;�J�X=>?;OX?��² @�]zZFXOXOWKt^IK>r}�ZD7:I_LHXmEU��³´@yW_G
LHWKf|W_LH\H9DI_XmEU��9DGHL�µ¶@�]zZD;=>�G�;OW_9DIxLHW_X:Y[ZF\P7:X=>
7O>?g�>?7O>�G�;OXUEU�M¯PZD7RX:W_Tp]
I_W"Y?WK;�JD��}�>�9DXOX:\HTp>�;ONH9,;v;ONP>rX=>?;vZDgx9DY[;OWKfD>�LHW"XOY[ZF\P7:X=>p7:>?g�>?7O>�G�;OXRW_X~XONH9,7:>�L$tz>?;�}�>?>�G
W_G�;=>?7:IKZ|Y?\P;=ZD7:Xx9DGHL�;ONH9,;d�&\H9DG�;OW_�H>?7:Xx9DIK}�9�J|Xu9DY[;OWKf,9,;=>eg�7O>�XONM7:>?g�>?7O>�G�;OXe@�;ON&\HXx}�>e9�fDZFW"L�;ONP>~\HXO>8ZDg�7O>?g�>?7O>�G�;
X=J|X=;=>�T�X�9DG
L§]z>?qFXUEU�0�uNP>�XO>?;pZDgdjP��l:lmn�·?n�¸¹n��yn hmlºW_Xp»�¼�½�¾�¿vÀBÁ|Â?Ã ¿ÅÄÆ²$ÀBÁÇÄÈ³rÉvÀ=Ê ËÌµ�ÍF�Î¯PZD7r>�9DYUN
Ï ÄÐµ���9DGÈÑ�Ò��yn�o�ÑD�yn��,�Ó7:>�I_9,;OWKZFG�Ô Ï
Õ tz>?;�}�>?>�GÖ]zZFXOXOWKt^W_I_WK;OWK>�XRW_X3LP>?�
GP>�L×9DXrg�ZFI_IKZ }dX?©�¾�¿eÀBÁPÂ[Ô ÏHÕ ¾�¿dØ�ÀBÁ�Ø"Â�WK�
@yW�Ee¿ Ø ¼Ù¿v�S@yW_W�E ÏÛÚÄÎÜ�Ý Þ%@�ÁPEU��@yW_W"W�E~Ü�Ý�Þ%@�Á Ø Ep¼«Ü�Ý�Þ%@�Á|E�ßà½ Ï ÍF��9DGHLÎ@yW_W_W�E8Á Ø @ Ï Ø Ep¼ÌÁ#@ Ï Ø E~g�ZD7�9DI_I Ï Ø Ä
Ü�Ý�Þ%@�Á|EU�8áÐI"W_GP{â¾�ãOÀ�ä�Â8Ä$åræpXO\Pt^XOW_X=;OXuW"G�å Øæ WK�âg�ZD78X=ZFTp>8ä Ø �#ã�å Øæ ä Ø 9DGHLV;ONH>?7O>RW"X�93X=>��&\P>�GHY[>RZDg�<?>?7OZ+ZD7
TpZD7O>*7O>?g�>?7O>�G�;OX Ï�ç À?è?è?è À Ï
é XO\
Y:Nª;ONH9,;dä^@=Ô Ï�çOÕ
ê è?è?è ê Ô Ï
é�Õ EyäDØ��v�dNP>pW_GPg�ZD7:T�9,;OWKZFGºX=;O9,;=>�ZDg�9DG$9,qD>�G�;eë�W_X89
7O>�I_9,;OW_ZFG%å æ ËÐ»�ì$»�;ONH9,;vW"XeX=>?7:W"9DI���;=7:9DGHX:WK;OWKfD>r9DGHL%>�\HY?I_W_LH>�9DG0@ í&;O9DI_GH9,{D>?7���¨,îDîF¨FEU�Vï�]�LH9,;=>rW_X~LH>?�
GP>�L
9DX+g�ZFI_IKZ�}�X?©Ö@yW�Erå æ Ô Ô ðr@�ñ ç À?è?è?è�À=ñ é E Õ Õ ¼ò½�¾�ã:À=ã Ø�ÂâÄóå æ Ã�¾�Á�ô�õB@�ñ ç EUÀ?è?è?è ÀBÁ�ô�õö@�ñ é E=Â�Ä÷¿xô�õ�@yðvE:ÍFø3@yW"W�E�å æ Ô Ô�ù�ú Õ Õ ¼
½�¾�ãOÀ=ã Ø Â8Äâå æ Ã�¾�ãOÀ=ã Ø Â�LPZ&>�XuGPZD;uX:\Pt
XOW_XO;�W"GMå æ Ô Ô�ú Õ Õ ÍFø�@yW_W_W�Euå æ Ô Ô�û ÏHÕ Õ ¼ü@yå æ ê Ô Ï
Õ E�ß$½�¾�ã Ø À�ä Ø Â?Ã g�ZD7�X=ZFT�>�¾�ãOÀ�ä�Â~Ä
å æ À=ãUÔ ÏHÕ ã�Ø�9DGHLrä
Ô Ï
Õ äDØyÍ×@�;ONP>�X=>�Y[ZFGHLÎ]
9,7:;M>�GHXO\P7O>�X+;ON
9,;�g�9DY[;O\
9DI8tz>�I_WK>?gyX39,7:>â]H7O>�X=>?7:fD>�LÇ\HGHLP>?7+7O>?g�>?7O>�G�;
9DY[;OWKf,9,;OWKZFG^EUøx@yWKfHE*Ô Ô�úºýVþ Õ Õ ¼ÙÔ Ô�ú Õ Õ^ê Ô Ô þ Õ Õ �ráSI_X=ZP��Ô Ô�úÖÿ´þ Õ Õ ¼ÙÔ Ô�ùx@ úºýªù�þ�E Õ Õ 9DG
L�Ô Ô � Ï ú Õ Õ ¼ÙÔ Ô�ùx@ û Ï ýªù�úsE Õ Õ �
á�qD>�G�;wë8{|GPZ�}�Xwú��D}u7UWK;=;=>�G3Ô å�æ Õ ú���W��rå�æ�Ô Ô�ù�ú Õ Õ W_X�GPZD;�XO>?7:W_9DI����uNP>�Y[ZFT�TpZFGRqD7OZF\HGHLRå���� �1tz>?;�}�>?>�GpX=]z>�9,{D>?7
� 9DGHL�I_W_XO;=>�GP>?7���W"X�;ONP>~;=7:9DGHX:WK;OWKfD>~Y?IKZFXO\H7O>�ZDgså � ß+å	�[�

�$>+9DY?Y[ZF\HG�;eg�ZD7e;ONP>�ZDt
X=>?7Of,9,;OWKZFGHX~9DXvg�ZFI_IKZ�}�X?��
1>?;�� äFëz@ úsEU��tz>�;ONH>rY?I_9D\HX=>�Y[ZFG�;O9DW_G
W_GPq0` a[b�c�W_G×@�¨,9�EU�
�ö;OXuLP>�XOY[7:W_]H;OWKfD>8Y[ZFG�;=>�G�;�W"Xdú�ø^WK;OXx]H7O>�X:\P]H]zZFXOWK;OWKZFG�W_X~Ô å���� � Õ ú���` ú�
_¥��"b����m¢[b������8£����������! "�#��$%��¢&�('&¢Pc*) W_G
]
9,7O;OW"Y?\HI_9,7���` +	�-,/.#¢8¥10w¢[b� �¢2�3�4 "�5�*$6,/.^b�,7���|¤8 "�#��$9,/.
b�,�ú:
_¥;,<� ¤�¢Pc���á�XOX:\HT�W_GPqp;ON
9,; Ï W_Xu;ONH>vLHW_X:Y[ZF\P7:X=>
7O>?g�>?7O>�G�;�9DY[;OWKf,9,;=>�LRt�Je;ONP>��&\H9DG�;OWK�H>?7���ú+W_XS` Ï $�b,¥=
>��,/.^¢�¤��?
@����c����öGeZD7:LP>?7�g�ZD7�;ONHW_X�;=Z�9DIK7O>�9DLPJ8tz>�Y[ZFTrTpZFG
{|GPZ�}dI_>�LPqD>D� � NH9DXu;=Zrt#>�I"WK>?fD>~;ONH9,;A�~LPZ&>�XdGHZD;u>�G�;=>?7:;O9DW_G�;ONP>e]#ZFX:XOWKt
W_I"WK;�J�;ON
9,; Ï 7:>?g�>?7:Xd;=Zr9�}�ZD7O{D>?7�}dNPZ
}�9DX�GPZD;�W_G*;ONH>u\HGHWKZFG��s��\P;wg�ZD7�;ONP>uX=;O9,;=>�7O>�XO\HIK;OW"GPq�g�7OZFTÆ;ONH>d\P]�LH9,;=>�}dWK;ON�Ô Ô�û Ï
Õ Õmê Ô Ô }�ZD7:{D>?7�@ Ï E Õ Õ ;=Z~>[�PY?I_\HLP>
;ONHW_X�]zZFXOX:WKt
W_I_W_;�JD����TR\HX=;uNH9�fD>e{|GPZ�}�GMtz>?g�ZD7O>�N
9DGHL+;ONH9,;d9DI_Iz}�ZD7O{D>?7:Xd}�>?7:>eW_G+;ONP>~\HG
WKZFG��

í|\H]H]zZFX=>��uLHW_LpGPZD;�9DIK7O>�9DLPJ*{|GPZ�}×;ONHW_X�9DGHL�9,;=;=>�Tp]H;OX�;=ZR9DY?Y[ZFTrTpZ&L
9,;=>�;ONP>d]H7O>�XO\P]
]#ZFX:WK;OWKZFG��1ï�]�LH9,;B�
W_GPq�å��d}dWK;ONªúà}dW_I"I�W_GHLP>?>�L�Tr9,{D>RWK;SY[ZFT�TpZFG�tz>�I_WK>?g�;ONH9,; Ï }�9DX�W_GV;ONP>v\
GHWKZFG��Pt
\H;�WK;dLHZ�>�X�GPZD;�7:>�X=ZFIKfD>
;ONP>~LHW"XO9,qD7O>?>�Tp>�G�;?�
XOW_G
Y[>�W_;�gy9DW_I_X�;=Zp7:>�TpZ�fD>v;ONPZFX=>8]zZFXOXOWKt^W_I_WK;OWK>�X�W_G+}dNHW_YUNM9*}�ZD7:{D>?7dGPZD;u7O>?g�>?7O7O>�L+;=Zpt&J Ï
}�9DXuGPZD;uW_G+;ONP>~\
GHWKZFG��7B�ZD7dXONPZF\HI"L8��\P]�LH9,;=>8å��x}dWK;ONâÔ åC�3� � Õ ú @�t�J3>�I_W_T�W"GH9,;OW_GPqvg�7OZFTÌå��u9DI_IzI_W_GP{|X8¾�ãOÀ=ã Ø Â
XO\HYUNM;ONH9,;ug�ZD7dX=ZFT�>~ã Ø Øz}dWK;ON+ã ØKå���� �öã�Ø Øy�^úàW_Xug�9DI_XO>~9,;uã Ø Ø"EU�P}dNHW_YUNM}�ZF\
I_L+7O>�XO\HI_;�W"GMW_GHY[ZFGHXOW"X=;=>�GHY[JD�

�ögD��}�9DG�;OXs;=ZSgy\HI_IKJ�7O>�X=;=ZD7:>�9,qD7:>?>�Tp>�G�;�9,tzZF\P;�;ONP>�Y[ZFT�TpZFGRqD7OZF\HG
L��DXONP>�Tv\HXO;��P�eNH>?7�tz>�I_W_>?g�X�W_GvX:\HY:N*9
}�9�J8;ONH9,;�;ONP>�\P]�LH9,;=>�}dWK;ONrÔ Ô�û Ï
Õ Õ�ê Ô Ô }�ZD7O{D>?7D@ Ï E Õ ÕFE �,�|¸�G4H&Ñ,oDh�IK>�LeNH>?71;=Z�Y[ZFG
Y?I_\HLP>�úâ@yW�� >D�K�D9x]zZFX=;B��NPZ|Y�\P]�LH9,;=>
}dWK;ONª;ONH>rW_GPg�ZD7:T�9,;OWKZFGª;ON
9,;e9DI_Iw}�ZD7O{D>?7:Xe}�>?7O>�W_Gª;ONP>r\HG
WKZFG^EU�p�uNHW_X�7:>���\HW_7O>�X8X=ZFTp>rY[ZFT�]
IK>[�$W_GPg�>?7O>�GHY[>D�

20



áSIK;=>?7:GH9,;OWKfD>D� �*TrWKqFN�;v9DY?Y[>?]H;Rú×t
\P;87:>ö°B>�Y[; � ��XeY?I"9DW_T«;ONH9,;Rú×g�ZFI_IKZ }�>�L$g�7OZFT Ô Ô�û ÏHÕ Õ^ê Ô Ô }�ZD7O{D>?7,@ Ï E Õ Õ �3�uNHW_X
GP>?>�L�GHZD;dLHW_X=7U\P]H;�;ONP>~Y[ZFG�fD>?7UXO9,;OWKZFG��^t
\P;x;ONP>~LHW"XO9,qD7O>?>�Tp>�G�;d9,tzZF\P;x;ONP>eY[ZFTrTpZFGMqD7OZF\HG
LM}dW_I_I^]z>?7:XOW_XO;?�

�uN
W_GPqFXx9,7O>~XOW"Tp]
IK>?7�}dWK;ON+;ONH>~]H]�W_G§` a[b�c ��IK>�XOXR@�¨�t#EU�H;=7:WKqDqD>?7:>�L�t&Jà`�¡P¢�£UbP¤D¥U¢Pc����uNHW_X�]H]�W"X�ú�����gsWK;�gy9DW_I_X
W_G*å�����W_;sY?9DG�>�9DXOW_IKJvt#>x9DY?Y[ZFT�T�Z&LH9,;=>�Lrt�J*\P]�LH9,;OW_GHq�}dW_;ONpú��s�ö;�W_Xs;ONP>�G�Y[ZFT�T�ZFGp{&GHZ�}dIK>�LHqD>x;ONH9,; Ï }�9DX
W_GM;ONH>v\HGHW_ZFG��|;ONPZF\PqFNVGHZD;d;ONH9,;�>?fD>?7OJM}�ZD7:{D>?7�}�9DX?�x�uNP>?7O>vW_XuGPZ�]
7OZDt
IK>�T NH>?7O>~tz>�Y?9D\HX=>R\HGHI_WK{D>8W_G�@�¨,9�EU�
� LPZ�>�XdGPZD;uqFWKfD>~9DG�JMW_GHLHW_Y?9,;OW_ZFG�;ON
9,;dNP>~tz>�I_WK>?fD>�XxXOZP�

�$>RY?9DI_I�;ONP>eY[ZFG�;=7:WKt^\P;OWKZFG+ZDg8` amb�cH9p]H7O>�X:\P]H]zZFXOWK;OWKZFG�g�ZD7d;�}�Zr7:>�9DX=ZFGHX?©�@yW�E�@�­�E�XONHZ�}dXd;ONH9,;dWK;uW_G
Y?I_\HLP>�X
;ONP>�]
]
XpZDgeú @�;ON�\
X�}dNH9,; � Y[ZFG�fD>?J&X3NP>V9DX:XO\HTp>�X�W_X�GPZD;�;ON
9,;r9DI_Ix}�ZD7O{D>?7:Xr}dNPZâ}�>?7O>VT�9,7:7:WK>�L§IKZ fD>�L
;ONP>�WK78}�WKg�>�XmEU�19DGHL0@yW_W�ESWK;8Tv\HXO;~tz>*X:9,;OW_X=�H>�LâW"Gª;ONP>�XO9DTp>rI_Z&Y?9DI�Y[ZFG�;=>[�|;v9DX8;ONP>r]H]
X�@yWKg�9DG�JHESZDg�WK;OX�` a[b�c �
IK>�XOXeY[ZF\HG�;=>?7:]
9,7O;?©~�BG0@�¨�EU��;ONHW_X~W_X�;ONH>�]zZFW_G�;89,;v}dNHW_YUNÎ` Ï �@��¥&,A.?
_¥wa �|¡â¡P¢�£UbP¤D¥U¢ Ï $�b,¥ 
>� ,/.^¢M¤�� 
@����c^W_X
]H7OZ|Y[>�XOX=>�L��|9DG
L39DXx9R7O>�X:\HIK;?�&;ONP>�]H7O>�XO\P]
]#ZFX:WK;OWKZFG�W_X�;ONH9,;u9DI_I^}�ZD7O{D>?7:X�}�>?7O>8W_G3;ONP>8\HGHWKZFG��&GPZD;x9DI_I^}�ZD7O{D>?7UX
}dNPZMIKZFXO;S;ONH>�WK7�°BZDt
X��~�öG$Y[ZFG�;=7:9DX=;?��@ � Ed]H7O>�XO\P]
]#ZFXO>�X�;ON
9,;�9DI"I�}�ZD7O{D>?7:X~}dNPZ3t
IK>?} ;ONP>p}dNHW"X=;OIK>vI_ZFX=;�;ONP>�WK7
°=ZDt
X?���uNHW"X�L
W��#>?7:>�GHY[>~LP>�X=>?7OfD>�Xug�\P7:;ONP>?7x>[�&]^IKZD7:9,;OWKZFG��H9DXdWK;xT�9�J+tz>�9,7xZFGM;ONP>e�&\P>�X=;OW_ZFG+ZDg�NPZ }ÓLHW_X:Y[ZF\P7:X=>
7O>�I_9,;OW_ZFGHX�tz>?;�}�>?>�GVX=>�G�;=>�GHY[>�XSXONPZF\HI_L+9��z>�Y[;d;ONP>e}�9�J3;ONH>?J+9,7:>8]H7OZ|Y[>�XOX=>�L�W_GM\H]zL
9,;=>~X=>�T�9DG�;OW_Y?X?�
@BA�E �F>�LP>?7

¢[b�£ .
LHW_>�X=>?7
����,/.^¢m¥U¢

ád7Otz>�WK;=>?7
$=� �� �¢2�U¥

N
9,;
.^b,¥

X=>�W_GP>�G
.?
_¥

�FZDt
a �|¡

fD>?7:IKZD7:>�G
�@��¥ ,

�P}�>�W"I
¡P¢�£UbP¤D¥U¢

>?7
.^¢

@ °O9 E
���

W_G

>�

LH>?7
,/.#¢

QS>?}�>?7O{&X:Y:NH9,g�;
¤��?
@���

}�9,7��
$sb,¥

��9DY:NVZDg�;ONH>�X=>~}�ZD7O{D>?7�IKZFXO;uNHW_X�°=ZDt�tz>�Y?9D\HX=>~NP>8}�9DXv@ ��� E�W_G�;ONP>~\HGHWKZFG��
	 á�I_I�@�ZDgs;ONP>�XO> E�}�ZD7O{D>?7:Xx}�>?7O>eW_G+;ONH>e\HGHWKZFG��

@�¨FE 9|�
��W_GMá�7Otz>�WK;=>?7uNH9,;uXO>�W_GP>�G��FZDtMfD>?7:IKZD7O>�G��
}�>�W_Iz>?7w°=9 W"GMLP>?7SQS>?}�>?7O{|XOY:NH9,g�;d}�9,7��
áÓ}�ZD7O{D>?7SIKZFX=;uNHW_X�°=ZDt�tz>�Y?9D\HX=>vNP>8}�9DX ��� W_G+;ONP>e\HG
WKZFG��
	 áSI_Iz}�ZD7:{D>?7:Xu}�>?7O>~W_GM;ONH>~\HGHWKZFG��

t1����W_GMá�7Otz>�WK;=>?7uNH9,;uXO>�W_GP>�G��FZDtMfD>?7:IKZD7O>�G��
}�>�W_Iz>?7�W_GMLP>?7SQS>?}�>?7O{|XOY:N
9,g�;�}�9,7��
áÓ}�ZD7O{D>?7SIKZFX=;uNHW_X�°=ZDt�tz>�Y?9D\HX=>vNP>8}�9DX�W_G+;ONP>~\HG
WKZFG��
	 á�}�ZD7O{D>?7�}�9DX�W_G+;ONP>e\
GHWKZFG��

@�­FE ��W_G
b

á�7Otz>�WK;=>?7��
$7� �� �¢2�

LP>?7
$%.5�

°O9
���

X=>�W"GP>
.?
"¥

¯P7:9D\
$%

��¢

I_WK>?tH;=>D�
�@����¢&�

fD>?7:IKZD7
�@��¥ ,

X=>�W_GP>�G
.?
_¥

�FZDt��
a �|¡

9|�
✓
áÈ}�ZD7O{D>?7��H}dNHZ ��� I_Z�fD>�LVN
W_X�}dWKg�>D�HIKZFX=;uNHW"X�°BZDt�� Ô GHZFG|� 7O>�X=;=7:W"Y?WKfD> Õ

t1�
✗
áÈ}�ZD7O{D>?7d}dNHZ ��� I_Z�fD>�LVN
W_X�}dWKg�>8IKZFX=;dNHW"X�°BZDt�� Ô 7O>�X=;=7:W"Y[;OWKfD> Õ

	 á�I_Iz}�ZD7O{D>?7:Xd}�>?7:>eT�9,7O7:W_>�LM9DGHL�IKZ fD>�L�;ONP>�WK7x}�WKg�>�X��
@�®�E ��W_GMá�7Otz>�WK;=>?7��HLP>?7uX=>�W"GP>~¯P7:9D\�I_WK>?tH;=>D�PfD>?7:I_ZD7dX=>�W_GP>�G��FZDt��

9|�
✓
áÈ}�ZD7O{D>?7��H}dNHZ�IKZ�fD>�L�NHW_X�}dWKg�>D�PIKZFX=;uNHW"X�°BZDt�� Ô GHZFG|� 7O>�X=;=7:W"Y?WKfD> Õ

t1�
✓
áÈ}�ZD7O{D>?7d}dNHZ�IKZ�fD>�L�N
W_X�}dWKg�>~IKZFX=;uNHW"X�°BZDt�� Ô 7O>�X=;=7:W"Y[;OWKfD> Õ

	 á�}�ZD7O{D>?7�}�9DX�T�9,7O7:WK>�LM9DG
LMIKZ�fD>�L�NHW_X�}dWKg�>D�
@ � E ��W_G

b
á�7Otz>�WK;=>?7
$7� �� �¢2�

fD>?7O]H�P�
¡P¢�$%.?
_¥ ,/��¢&�

XO>�W_GP>�G
. 
_¥

� NP>?g
¡D��¥O¥

\HGHL
b��F�

fD>?7UIKZD7
� ��¥ ,

°O9
���

LH9,7:9D\PgyNHW_G
,/.^¢2�m¢,¤ 07���

X=>�W"GP>�G
.?
"¥

�DZDt1�
a �|¡

áÈ}�ZD7O{D>?7dt^IK>?}Î;ONP>8}dNHW"X=;OIK>�ZFG�NHW_X�tzZFXOXd9DGHLMIKZFX=; ��� NHW"X�°BZDtV9DX�9p7O>�XO\
IK;?�
	 á�I_Iz}�ZD7O{D>?7:Xd}dNPZpt
I_>?}Î;ONP>~}dNHW"X=;OIK>SZFG�;ONP>�WK7xtzZFXOXO>�XuIKZFX=;x;ONP>�W_7s°BZDt^X?�

� ���������&���F�&�
������������� ��! "$#&%(' )*%,+-)/.102�3#14��35$%,67�8�:9�)&;<��=>0�?@63�()<A�BCB3D8)FE��3���G5
���2���8HG�I67�8��?@�1�867=J!>0$KC)�LM�ON/63P�P�!J�(%/.&)J%,����!*02�C��%RQ&S�T
UWVYX[ZC\^]�]�_`]ba@cd]YX8e T�fhg ]Yi2V7ikjml T�f VYX8eonqp Q[S8T ]Yikj %8P 67r3��sFAut7Buv�w�A�x8)Cyz=J6CH^#1{���=*=o)

| �^6Y02}�����%�~�)�A�B3BCB�)�yz��KC�3�8����� p S�63�8��� ] g[�3���h�Y{�����s2H��2!JP�02!J�3��67�8������P��2��s2s2!J�3��?@��63��!J��r�!J�C0����^63HG0�)���67�8���C��0�%
E��C�2����=*=�E��C��5
������� HG�F�3����4����C�2!J��sz�35dE��C�C0��G�10h�R��P ���8�����8HGKC)�sb��?m67��02!�H�s�67�^H^4�!J�3�3) ����0�)

.�0^67=J�867#C����%1��) w7�C�Cw�)dE��3?@?@�3��r3���3�8�8�,)�� n�X1� � n � eonqp � VYX&ZW� S n��*] � ] g�S j %/wC ��¡tY�8Akv�t3w�AC)

21



Investigating Scalar Implicature

Nausicaa Pouscoulous, Ira Noveck,
Institut des Sciences Cognitives CNRS, Lyon

Implicatures are intentionally communicated assumptions which go beyond the explicit
content of the utterance. We focus on a particular sub-class of implicatures: scalar
implicatures. These occur when a speaker chooses to articulate a weaker word on a lexical
scale of informativeness in such a way that the hearer believes that the speaker intended not to
use a stronger one. For example, Some is a weaker quantifier than All and an utterance like
Some children have teddy bears can be taken to imply that Not all children have teddy bears
(likewise, or is a weaker term than and on the same semantic scale, and decent is weaker than
excellent; so that in hearing ‘John will go to Canada or Ireland’ we understand he will not go
in both countries, and if someone says ‘ The meal was decent’ we understand she didn’t find
it excellent).

A variety of semantic and pragmatic analyses of scalar implicatures have been proposed. We
will focus on the difference between two cognitively oriented accounts: the neo-Gricean and
the Relevance theoretic accounts. According to Levinson (2000) and some other neo-
Griceans, scalar implicatures are default inferences triggered by certain words or expressions
such as ‘some’. The inference is assumed to be drawn automatically and largely
independently of context (context can indicate that the implicature should be cancelled).
However, Relevance theorists (e.g. Sperber and Wilson 1985/1996; Carston 1998) do not
assume that there is a default meaning for expressions involving words such as ‘some’ or that
implicatures are automatic. Rather, the decision is determined each time by the given context:
a hearer will choose to draw the implicature only if it gives him more cognitive effects than
the interpretation that follows from its linguistically encoded meaning without too much extra
effort.

We present two developmental experiments investigating when children use scalar
implicatures. These studies follow up on work carried out by Noveck (2001; also see
Chierchia et al 2001; Papafragou 2003), who showed that children do not draw implicatures
as readily as adults and tend to interpret a weaker word as compatible with its stronger
equivalent (i.e., children interpret some to be consistent with all). Experiment 1 generalised
the findings from Noveck by using a novel methodology to demonstrate the same trend. These
results can be accounted for by both of the theories discussed above. From the neo-Gricean
perspective, it could be claimed that scalar implicatures become automatic with development.
In contrast, Relevance theory would suggest that greater cognitive resources are available for
adults, which in turn encourages them to take advantage of the greater cognitive effects that
can arise with the implicature.

Experiment 2 aimed to establish that the implicature production is not linked to specific age,
but rather to task complexity. A simpler task that is more readily understandable ought to
make implicature production more likely. Such a finding would have to be considered
favorable to Relevance Theory because it would indicate that relative effort is critical for
implicature production. If scalar implicatures were automatic, task complexity ought not to
matter. Experiment 2 made three procedural changes which we believe would reduce the
effort necessary to perform the task, thus encouraging pragmatic responses in children. The
results showed that even very young children (e.g. 4-year-olds) can make implicatures in tasks
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that minimise cognitive effort. The fact that effort plays an important role in the recovery of
implicature is particularly well accounted for by Relevance Theory whereas there does not
seem to be any clear account for our results originating from the neo-Gricean approach.
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AGAINST GRAMMATICAL COMPUTATION OF SCALAR
IMPLICATURES

Benjamin Russell (brussell@brown.edu)
Brown University, Department of Cognitive and Linguistic Sciences

1 Introduction

Scalar implicatures (SIs), according to a theoretical tradition that goes back
to Grice (1975) and is elaborated and formalized by Horn (1972, 1989),
Gazdar (1979), Sauerland (2004), and Blutner (2004), have been understood
as inferences of the following (somewhat abbreviated) form:

(1) Speaker A said φ, and could as easily have said ψ, which is stronger.
Because A is cooperative, she makes the strongest true statement
possible, so ψ can’t be true.

Recently, Chierchia (to appear) (henceforth C) has proposed a radical de-
parture from the Gricean theory: SIs, he argues, are not the product of
rational behavior between cooperative conversants as in (1), but rather are
computed automatically in the grammar by means of special semantic com-
position rules and lexical scales. He argues that reformulating the process of
SI computation in this way has two advantages: it accounts for the genera-
tion of a class of SIs that the Gricean theory doesn’t; and negative polarity
item licensing, a grammatical process, is sensitive to SIs, which are avail-
able to grammatical processes under his theory but not under a Gricean
theory. I will argue that, despite the ingenuity of C’s formalism, neither of
his arguments for adopting it is valid. I show that a Gricean theory can
account for each of the implicatures C identifies, and that negative polar-
ity item licensing is not affected by SIs. Thus, the empirical predictions of
C’s theory, which requires the stipulation of a secondary semantic composi-
tion system, do not surpass the empirical predictions of the Gricean theory,
which assumes only that speakers are cooperative.

2 Gricean computation of implicatures of complex sentences

C’s first argument consists in identifying a range of observed SIs that are not
obviously generated by Gricean principles. The most compelling of these are
apparently embedded implicatures of the following form.

(2) George believes some of his advisors are waiting.
a. Ã George believes not all of his advisors are waiting.
b. 6Ã It is not the case that George believes all of his advisors are

waiting.

C argues that Gricean reasoning cannot generate the observed implicature
in (2a); if SIs are derived by the kind of reasoning in (1), hearers can only
make conclusions about the negation of competing utterances, not embedded
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clauses within those utterances, and so they should only infer (2b). On the
other hand, in C’s system, the implicature of some of his advisors are waiting
is computed to give a strong meaning of some of his advisors are waiting and
not all of his advisors are waiting, which subsequently combines with George
believes to give a strong meaning of George believes some of his advisors are
waiting and not all of his advisors are waiting. Thus, by grammaticizing
the process of SI computation, C is able to correctly compute embedded SIs
like (2a).

But notice that (2a) follows from (2b) in every context where George
has some belief about whether all of his advisors are waiting: if it is not the
case that George believes that all of his advisors are waiting, but George has
some belief about whether all of his advisors are waiting, then George must
believe that not all of his advisors are waiting. Furthermore, in a context
where this assumption is explicitly denied, the embedded implicature is not
generated. For example, if George has four advisors and has an appointment
with Dick and Donald, but has no idea whether his other two advisors, Colin
and Condoleeza, will be waiting for him, the utterance George believes some
of his advisors are waiting for him only implies (2b), not (2a). The enrich-
ment of weak implicatures with contextual inferences in a global, Gricean
framework correctly mirrors the observed fine-grained context-sensitivity of
scalar implicatures. And the fact that Gricean inferencing can generate
ostensibly embedded implicatures as well as weaker global implicatures ob-
viates the need C tries to establish for a compositional system of implicature
computation.

C further argues that the Gricean theory incorrectly predicts (3) impli-
cates (3b), not (3a).

(3) George ate some of the fries or the apple pie.
a. Ã It is not the case that George ate all of the fries.
b. 6Ã It is not the case that George ate all of the fries or the apple

pie.

Following Sauerland (2004), I propose that a reconsideration of the epis-
temic status of implicatures provides a solution to this problem; I reiterate
Sauerland’s insights about sentences like (3) here in general Gricean terms.
Sauerland follows Horn (1989) and Soames (1982) in recognizing that the
Gricean reasoning for SI computation in (1) is more accurately represented
as (4).

(4) Speaker A said φ, and could as easily have said ψ, which is stronger.
Because A is cooperative, she makes the strongest true statement
possible, so A must not know ψ is true (¬Kψ).

Under this view, scalar implicatures are weaker inferences of the form φ Ã
¬Kψ, rather than φ Ã K¬ψ. Implicatures are only strengthened to
K¬ψ when the hearer assumes that the speaker knows whether ψ is true
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(Kψ ∨K¬ψ). This increased fidelity to Grice’s theory provides a solution
to C’s puzzle, for (3) now has the implicature in (5).

(5) ¬K George ate all of the fries or the apple pie.

And (5) entails the following two epistemic facts about the speaker.

(6) a. ¬K George ate all of the fries.
b. ¬K George ate the apple pie.

In contexts where the hearer can assume the speaker knows whether George
ate all the fries, (6a) can be strengthened, yielding the desired implicature
in (3a). In all other contexts, (6a) is the strongest implicature drawn, which
is very much in keeping with my intuitions.

This analysis presents two potentially contentious points. First, do
hearers actually freely strengthen entailments of implicatures? Sauerland’s
specific formalism prevents this question from arising—but in the general
Gricean framework employed here, I propose that if ¬K implicatures can
be strengthened, their entailments should also be strengthenable. The logic
of this is as follows: the process of inferring an implicature is no more and
no less than attributing a mental state to your conversational partner. So,
if B infers that A has the state ¬Kψ, and φ ⊂ ψ, then A must also have
the state ¬Kφ (otherwise, A would have to know ψ). Then, B can infer
K¬φ whenever B has reason to think that A is well-informed about φ. The
second contentious question is: why isn’t (6b) strengthened to the obviously
undesirable inference (7)?

(7) K¬ George ate the apple pie.

Sauerland finds the answer to this in another set of implicatures of (3): the
implicatures Gazdar referred to as clausal implicatures, which, in the case
of disjunction, are of the form p∨ q Ã ¬Kp∧¬Kq. Following Sauerland, I
think clausal implicatures may generally be understood as a class of scalar
implicatures: both p and q are stronger than (entail) p ∨ q, and p and q are
each certainly easier to say than p or q, so if a speaker has chosen to use p or
q, she must not know that either p or q is true. Thus, the weak implicatures
in (8) should be generated with the weak implicatures in (5).

(8) a. ¬K George ate some of the fries.
b. ¬K George ate the apple pie.

This set of implicatures is enough to “block” the strengthening of (6b) to
(7). The derivation is as follows:

(9) a. K (George ate some of the fries ∨ George ate the apple pie)
(from (3))

b. K (¬ George ate the apple pie → George ate some of the fries)
(equivalent to (9a))

c. K¬ George ate the apple pie → K George ate some of the fries
(from (9b) by axioms of epistemic logic)
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d. ¬K George ate some of the fries → ¬K¬ George ate the apple
pie (contrapositive of (9c))

e. ¬K George ate some of the fries (from (8a))
f. ¬K¬ George ate the apple pie (modus ponens)

So (7) is blocked and the observed implicature (3a) is generated by the
Gricean theory without any undesirable consequences. The Gricean theory
is again capable of generating the right implicatures for complex sentences,
and C’s argument that the observed implicatures of sentences like (2) and
(3) are not generated by a global theory is thus countered.

3 Scalar Implicatures and Intervention

C’s second argument for a local theory is that an adequate treatment of
intervention in negative polarity item (NPI) licensing depends on SIs. NPIs
(like any) are licensed by downward-entailing operators—an operator f is
downward entailing if for any α ⊂ β, f(α) ⊃ f(β); examples are not, doubt,
and if (Ladusaw 1979). Intervention is an exception to the licensing of NPIs
by downward-entailing operators: any is not licensed by downward-entailing
operators if it appears in the scope of every or as one of the conjuncts of
and :

(10) a. *Condoleeza didn’t drink any Coke and a milkshake. (cf. Con-
doleeza didn’t drink any Coke or a milkshake.)

b. *Dick doubts everyone ate any McNuggets. (cf. Dick doubts
anyone ate any McNuggets.)

Though semantic theories of NPI licensing have been very successful, C
is among the first to propose a semantic solution to the intervention puz-
zle (but cf. Honcoop (1996)). C’s solution is predicated on Kadmon and
Landman’s (1993) semantics of any, whereby any means approximately the
same thing as some, but JsomeK ⊂ JanyK; K&L call this part of their the-
ory Widening. The second part of K&L’s theory is a condition they call
Strengthening: given a sentence Sany containing any, it must be the case
that Sany ⊂ Ssome, where Ssome is identical to Sany, except some is sub-
stituted for any. Widening and Strengthening combined predict that any
will be licensed by downward entailing operators. Crucially, this licensing
must be grammatical, because Widening and Strengthening make the wrong
predictions about any-licensing at the global level. In particular, sentences
like (11) do not globally satisfy Strengthening.

(11) If Colin doesn’t have any money, he can’t buy a Big Mac.

Because both if and not are downward-entailing, any appears globally in
an upward-entailing environment in (11). So any must be licensed before it
the expression containing it combines with if, while it still satisfies K&L’s
Strengthening condition. This conclusion that NPIs must be grammatically
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licensed is the foundation of C’s argument that his SI-based solution to the
intervention puzzle suggests SIs are grammatically computed.

C’s NPI theory assumes K&L are basically correct but modifies their
Strengthening condition, incorporating implicature-enriched strong mean-
ings. A strong meaning is the conjunction of the regular semantics of an
expression with its locally-computed scalar implicatures; given an expres-
sion α, the strong meaning of α is notated αs. C’s Strong Strengthening
condition is Sany ⊂ Ss

some; in prose, the condition is that the meaning of
a sentence with any must be stronger than (entail) the strong meaning of
the corresponding sentence with some. Now, in (10a), Ss

some = Condoleeza
didn’t drink some Coke and a milkshake, but she drank some coke or a milk-
shake, so, in particular, for any to be licensed, Sany—i.e. (10a)—must entail
Condoleeza drank some Coke or a milkshake. Sany does not entail this, so
Strong Strengthening is not satisfied, and (10a) is ungrammatical.

Notice that Strong Strengthening requires Sany to entail not only Ssome,
but also the implicatures of Ssome. And, as seen in (10a), both Sany and
Ssome implicate Condoleeza drank some coke or a milkshake, and so Strong
Strengthening here is actually a requirement that the sentence with any
entail its own SI. In fact, this is the case for all the intervention cases C
discusses, and can be proved to be the case for a broad class of interven-
tion cases. And sentences do not entail their own scalar implicatures, by
definition. So Strong Strengthening amounts to a restriction that any may
not be licensed in sentences with scalar implicatures. That is, in C’s theory,
and and every are interveners simply because they have SIs when embedded
below downward-entailing operators.

This leads to my final conclusion about intervention. C’s theory predicts
that every item that has SIs when embedded below a downward-entailing
operator will be an intervener. So, in addition to and and every, the set
of interveners should include every strong scalar term, like necessarily, ex-
cellent, and numerals (if you believe in the Gricean at least n treatment
of numerals) because no sentence with one of these items below a single
downward-entailing operator will satisfy Strong Strengthening. But this
prediction is contradicted by empirical data:

(12) a. Donald won’t necessarily eat any cheeseburgers.
b. George doubts anyone ate a Big Mac and a Quarter Pounder.

In (12a), Ssome implies Donald will possibly eat some cheeseburgers. So
Strong Strengthening requires that Sany—i.e. (12a)—entail that Donald
will possibly eat some cheeseburgers. But, of course, this is an implicature,
and not an entailment. Likewise, in (12b), Ssome implies George doesn’t
doubt someone ate a Big Mac or a Quarter Pounder, which, in turn, is not
entailed by Sany, and so Strong Strengthening is not satisfied. This example
is especially striking because it shows that and is only an intervener when
any appears in one of its conjuncts—not in the broader set of circumstances
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where the implicatures of and are computed before any is licensed by a
downward-entailing operator, as C predicts. C’s theory thus incorrectly
predicts that both sentences in (12) are ungrammatical, suggesting that it
is not the SIs associated with and and every that are responsible for their
behavior as interveners.

4 Conclusion

C’s proposal to grammaticize the computation of SIs is a radical departure
from Gricean pragmatics. If C is right, SIs have nothing to do with ratio-
nal principles of cooperation in conversation. Instead, this broad class of
inferences that can be explained by the simple assumption that speakers co-
operate is redundantly generated by a stipulated grammatical mechanism.
C’s argument for the radical shift to a grammatical theory of implicature
computation depends on two claims. First, he claims that observed impli-
catures of embedded sentences are predicted by his local theory but not
by global theories. I’ve argued that a very general global Gricean theory
accounts for all such implicatures. Second, he develops a theory of inter-
vention in NPI licensing that depends on grammatically computed SIs; I’ve
argued that any theory that depends on SIs to exclude intervention cases
is too stringent, failing to license any in many grammatical sentences. I
conclude that the departure from Gricean pragmatics that C proposes is
unmotivated.
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Exhaustive interpretation of complex sentences†

Robert van Rooij and Katrin Schulz

Abstract. In terms of Groenendijk & Stokhof’s (1984) formalization of exhaustive
interpretation, many conversational implicatures can be accounted for. In this paper
we justify and generalize this approach. Our justification proceeds by relating their
account via Halpern & Moses’ (1984) non-monotonic theory of ‘only knowing’ to
the Gricean maxims of Quality and the first sub-maxim of Quantity. The approach
of Groenendijk & Stokhof (1984) is generalized such that it can also account for
implicatures that are triggered in subclauses not entailed by the whole complex
sentence.

1. Introduction

One of the most influential pragmatic theories of this century is the
theory of conversational implicatures proposed by Grice (1967). It has
not only been applied to various semantical problems, but also received
considerable attention in philosophy and the social sciences. The main
purpose of this theory was to defend a simple, truth-conditional ap-
proach to semantics, particularly to the meaning of sentential operators
and quantificational phrases. Traditionally, the semantic meaning of
natural language expressions like ‘and’, ‘or’, ‘every’, ‘some’, ‘believe’,
and ‘possibly’ has been analyzed in terms of their intuitive analogs
in classical logic: ‘∧’, ‘∨’, ‘∀’, ‘∃’, ‘2’, and ‘3’, respectively. However,
in many contexts these expressions receive interpretations that are
different from what is predicted by this approach to their semantics.
It turned out to be extremely difficult to come up with an alternative
semantic theory that can account for the observed interpretations. This
led some ordinary language philosophers such as Ryle and Strawson
even to question the logical approach to natural language semantics in
general.

According to Grice (1967), the mistake in this line of reasoning is the
assumption that the problematic interpretations have to be explained
by semantics only. He proposes to single out within the ‘total signifi-
cance’ of a linguistic utterance the class of conversational implicatures.
Grice takes conversational implicatures (from now on: implicatures) to
be not part of the semantic meaning of an utterance, but to be due
to principles of pragmatics. More particularly, they are inferences an
interpreter can draw from taking the speaker to behave rationally in

† The full paper will appear in the Jounal of Logic, Language, and Information.

c© 2004 Kluwer Academic Publishers. Printed in the Netherlands.
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a cooperative conversational situation. According to Grice, this means
that the speaker is assumed to obey certain rules that govern such
behavior: the maxims of conversation. The idea, then, is to account for
the interpretation of sentential operators and quantificational expres-
sions in terms of both their semantic meaning as described in classical
logic and a set of conversational implicatures.

While Grice’s notion of conversational implicature is generally ac-
cepted, his proposal concerning the way these inferences are determined
is still under debate. One central issue is the question whether (i) the
conversational implicatures of an utterance are generated globally, after
the grammar assigned a meaning to it, or, whether (ii) the generation
refers to intermediate states of the grammar-driven semantic derivation.
Following Grice’s theory one should adopt the first position. However,
it has been argued that a global derivation is not able to account for the
implicatures actually observed (Landman (2000), Chierchia (ms)). The
central argument brought forward by defenders of a local derivation is
the behavior of implicatures in complex sentences, where the expression
whose interpretation is to be explained is embedded under other senten-
tial operators or quantificational expressions. For instance, the semantic
meaning of numerals such as ‘100’ is often analyzed as ‘at! least 100’
and then conversational implicatures are taken to be responsible for the
‘exactly’-reading these expressions often receive. Chierchia now claims
that globalists cannot explain why sentence (1) is normally interpreted
as implying that John believes that his colleague makes not more than
$100 an hour, hence, why the numeral in scope of the belief-operator
receives an ‘exactly’-interpretation.

(1) John believes that his colleague makes $100 an hour.

A closer investigation of the argumentation of the localists Landman
(2000) and Chierchia (ms) reveals that they discuss only one particular
approach to a global description of certain conversational implicatures:
the simple scalar approach. Theories that fit into this scheme assume
that sentences can be associated with expression scales (ordered sets of
expressions). They derive the conversational implicatures of an utter-
ance of sentence s as follows. If s contains an item i from an expression
scale that s can be associated with, let s′ be a sentence one obtains
by replacing i in s by another element of this scale that is ranked
higher than i. Then s conversationally implies not s′. Such a kind of
derivation is, for instance, proposed in Horn (1972). The conversational
implicatures these theories aim to describe are now generally called –
after this approach – scalar implicatures. To give a concrete example
of a derivation, the simple scalar approach can, for instance, account
for the exactly-readings of numerals occurring in simple sentences such
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as ‘John’s colleague makes $100 an hour’. Assume that the sentence
is associated with the scale containing the numerals and ordered by
increasing height. Then its utterance is predicted to conversationally
imply that John’s colleague does not earn more than $100 an hour.
Together with the asserted meaning that John’s colleague earns at
least $100 an hour we derive the exactly interpretation. The simple
scalar approach easily gets into trouble with examples such as (1). The
only implicature derivable this way is that John did not believe that
his colleague makes more than $100 an hour. This does not give us the
exactly-reading of the embedded numeral that we intuitively perceive.

However, the argumentation of localists such as Landman and Chier-
chia would only be conclusive if they could show that all global accounts
get into this kind of trouble. But the simple scalar approach that they
criticize is not the only possible theory of this kind. A quite different
global account has been introduced by Groenendijk & Stokhof (1984).
Even though they address the exhaustive interpretation of answers, and
not directly conversational implicatures, their description of exhaustiv-
ity is able to account for many phenomena analyzed under the latter
heading, in particular for scalar implicatures. Except for its appealing
predictions, this proposal also overcomes other shortcomings of previ-
ous approaches to conversational implicatures, such as the neglect of
contextual interactions and dependence on the conceptually difficult
notion of expression scales/alternatives. Recently, it has been shown
(van Rooij & Schulz, submitted) how some well-known problems f!
aced by Groenenendijk & Stokhof’s (1984) account can be overcome
by using results from decision theory and dynamic semantics.

In this article we will study whether this approach can deal with
conversational implicatures of complex sentences. We will see that while
it easily accounts for some of the counterexamples to the simple scalar
approach brought forward by localists, other predictions it makes are
not satisfying. We will then develop a generalization of the approach
that can deal with the problematic cases.

At the same time, the generalization will address another open ques-
tion. While the work of Groenendijk & Stokhof (1984) and van Rooij &
Schulz (submitted) provide us with a powerful formal description of ex-
haustive interpretation and many conversational implicatures, neither
of these works gives us a satisfying theory of the conceptual status of
the inferences that they describe. Are they part of the semantic mean-
ing? Are they products of pragmatic rules? Can they be explained by
Grice’s theory, hence, as due to taking the speaker to obey the maxims
of conversation? As we will see, the generalization of Groenendijk &
Stokhof’s (1984) approach we are going to develop can be interpreted
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as formalizing some of the maxims of conversation.1 Thereby it links
Groenendijk & Stokhof’s (1984) exhaustivity operator to Grice’s theory
of conversational implicatures.

The rest of the paper is organized as follows. The next section will
be dedicated to a discussion of the subtle data of implicatures in com-
plex sentences. We will then introduce Groenendijk & Stokhof’s (1984)
approach to exhaustive interpretation in section 3 and discuss the
predictions it makes concerning implicatures of complex sentences. Af-
terwards, a new pragmatic interpretation function is defined that tries
to capture parts of Grice’s theory of conversational implicatures. We
will show that it contains Groenendijk & Stokhof’s account as a special
case. The fifth part is devoted to the application of the introduced
framework to various problems involving conversational implicatures
of complex sentences. We conclude with a discussion of the results.

2. Definitions and facts of sections 2, 3, 4. Section 5 omitted

exh(F,B) =def F (B) ∧ ¬∃B′ ⊆ D : F (B′) ∧B′ ⊂ B

CIRC(A,P ) ≡def A ∧ ¬∃P ′ ⊆ D : A[P ′/P ] ∧ P ′ ⊂ P

It is obvious that exh(F,B) can be obtained from circ(A,P ) by
taking B for P and A to be F (B), hence instead of the term-answer,
the sentential answer.

FACT 1.
∀w ∈ W : w |= CIRC(A,P ) ⇔ w |= A ∧ ¬∃v ∈ W : v |= A ∧ v <P w.

This fact shows that we can equivalently describe predicate circum-
scription by the interpretation function circW (A,P ) defined as follows.

circW (A,P ) =def {w ∈ W |w |= A ∧ ¬∃v ∈ W : v |= A ∧ v <P w}

DEFINITION 1.
For all s1 = 〈M1, w1〉, s2 = 〈M2, w2〉 ∈ S:

s1 �2 s2 iffdef ∀v2 ∈ R2[w2]∃v1 ∈ R1[w1]
V1(P )(v1) ⊆ V2(P )(v2)

s1
∼=2 s2 iffdef s1 �2 s2 and s2 �2 s1

1 Part of this observation can also be found in Spector (2003).
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DEFINITION 2. (The Epistemic Weak Reading)
Given a sentence A of L and a predicate P , we define the pragmatic
meaning epsS

1 (A,P ) of A with respect to P and a set of states S as
follows:

epsS
1 (A,P ) =def {s ∈ S|s |= 2A ∧ [∀s′ ∈ S : s′ |= 2A → s �2 s′]}

To model maximizing competence we will use the same strategy as
for minimizing knowledge. We take �3 to denote the order defined as
follows:

DEFINITION 3.
For all s1 = 〈M1, w1〉, s2 = 〈M2, w2〉 ∈ S:

s1 �3 s2 iffdef ∀v1 ∈ R1[w1]∃v2 ∈ R2[w2]
V1(P )(v1) ⊆ V2(P )(v2)

s1
∼=3 s2 iffdef s1 �3 s2 and s2 �3 s1

We define a new pragmatic interpretation function, epsS
2 (A,P ), that

strengthens epsS
1 (A,P ) by selecting among the states in epsS

1 (A,P )
those that are minimal with respect to �3.

DEFINITION 4. (The Epistemic Strong Reading)
Given a sentence A of L and a predicate P , we define the pragmatic
meaning epsS

2 (A,P ) of A with respect to P and a set of states S as
follows:

epsS
2 (A,P ) =def {s ∈ S|s |= 2A ∧ [∀s′ ∈ S : s′ |= 2A → [s �2 s′∧

(s ∼=2 s′ → s′ 6≺3 s)]]}

= {s ∈ epsS
1 (A,P )|∀s′ ∈ epsS

1 (A,P ) : s′ 6≺3 s}

FACT 2. For A ∈ L0 and P a predicate of L, epsS2 (A,P ) implies
circumscription of the predicate P with respect to A and S:

epsS2 (A,P ) ⊆ circS(A,P ).

circS
2 (A,P ) =def {s ∈ S|s |= A ∧ ¬∃s′ ∈ S : s′ |= A ∧ s′ ≤2

P s}

For this version of circumscription we can indeed establish not only an
analogue claim to fact 2 but additionally the following result:

FACT 3. Let A be an element of L0 and P a predicate of L. Assume
that for all s ∈ S such that s |= A there is some s′ ∈ circS2 (A,P ) such
that s′ ≤2

P s. Then we have:

∀φ ∈ L0 : epsS2 (A,P ) |= φ ⇒ circS2 (A,P ) |= φ.
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3. Conclusion

In this paper we introduced two related pragmatic interpretation func-
tions for answers to overt questions. The first function, eps1, was mo-
tivated directly by Grice’s theory of conversational implicature and
intends to describe conversational implicatures due to the maxims of
Quality and the first sub-maxim of Quantity. The second, eps2, was
obtained by strengthening eps1 with an additional principle to maxi-
mize the competence of the speaker. In both cases the definition makes
crucial use of the work of Halpern & Moses (1984) on ‘only knowing’
and its recent generalization by van der Hoek et al. (1999, 2000).

These two functions predict two different pragmatic readings for
answers to overt questions. eps1 describes the conversational impli-
catures that are always obtained if the speaker is taken to obey the
maxim of Quality and the first sub-maxim of Quantity. The predicted
inferences have weak epistemic force and say, roughly, that for certain
stronger statements the speaker does not know whether they are true.
The interpretation function eps2 strengthens eps1 in the contexts where
the interpreter can make additional assumptions about the competence
of the speaker. This strengthening has the result that some of the infer-
ences of eps1 are now generated with a strong epistemic force, claiming
that the speaker knows that certain claims that are stronger than the
statement made by the speaker are not true. As these paraphrases
show, the implicatures predicted by our approach are closely related to
many other descriptions of these inferences given in the literature. The
specific advantages of our proposal, we claim, are, on the one hand, its
rigorous formal outset that allows for clear, testable predictions, and,
on the other, that it provides a unified account of implicatures due to
the first sub-maxim of Quantity.

Apart from these points, this paper contributes in two other respects
to the research on conversational implicatures. First, in section 4 we
have seen that eps2 generalizes Groenendijk & Stokhof’s (1984) descrip-
tion of exhaustive interpretation, which was already a very promising
approach to a wide class of implicatures. Thereby it links their proposal
to Grice’s theory of conversational implicatures and gives this more
descriptive approach a conceptual, explanatory foundation. Second, the
proposed formalization represents a strong argument against defenders
of a local approach to conversational implicatures as Landman (2000)
and Chierchia (ms). For a wide range of examples it falsifies their claim
that global approaches cannot account for the implicatures of complex
sentences.
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The “Preferred” Readings of Donkey Sentences as Resolutions of the Underspecified Meanings 
 

In this work, we will propose a novel analysis of the so-called “preferred” readings of donkey 
sentences. Our thesis is that the compositional, or conventional meaning of a donkey sentence is 
underspecified with respect to the quantificational force associated with the donkey pronoun, and the 
“preferred” readings are the results of the interpreter’s resolution of the underspecification by means 
of an inference strategy based on the logical property of persistence. 

Let us review the phenomenon in question briefly. It has been observed that there are at least two 
types of readings for donkey sentences with respect to what quantificational force is associated with 
donkey pronoun; they are called “existential reading” and “universal reading”, in which the donkey 
pronoun is associated with existential quantificational force and universal one, respectively. 
Furthermore, the distribution of the readings is not random, but somewhat systematic. For instance, 
examples (1a)-(1d) are said to have the reading in the following parentheses as the “preferred” one, 
except for (1b), in which it is not clear about what quantificational force is associated with it. 

 
(1) a. Every farmer who owns a donkey beats it.  (universal) 
 b. Most farmers who own a donkey beat it.   
 c. Some farmer who owns a donkey beats it.  (existential) 
 d. No farmer who owns a donkey beats it.  (existential) 

 
The widely accepted generalizations about the distribution of the readings are, as reported in e.g. 
Rooth (1987), Kanazawa (1994), and Geurts (2002), as follows: 

 
(2) a. Donkey sentences with weak determiners, e.g. some and no have only 

existential readings. 
 b. Donkey sentences with universal determiners prefer universal readings, but 

may have existential readings. 
 c. Donkey sentences with most do not have any preferences for either existential 

or universal readings. 
 
In the following, we will present a novel analysis of the “preferred” readings of donkey sentences 

described in (2). As evidenced by data-based studies such as Yoon (1996) and Geurts (2002), the 
quantificational force associated with a donkey pronoun is not categorical in nature in contrast with 
that for the determiner quantifier. We take the non-categoricalness to indicate that the quantificational 
force for a donkey pronoun is not hard wired as that for the head determiner; in other words, the 
compositional meaning of a donkey sentence is underspecified with respect to the quantificational 
force of the donkey pronoun. The question here is how one determines, or resolves the quantificational 
force associated with the donkey pronoun. We propose that interpreters use the following resolution 
strategy. When the truth conditions are not determinate, they will see if there are any determinate false 
conditions available. (After all, the interpreters are asked to judge if a given donkey sentence is true or 
false in a given context.) If there are, they will take the complement of the false conditions to be the 
“inferred” truth conditions. The next question is what is the property characterizing the false 
conditions as determinate when the truth conditions are indeterminate being underspecified. We 
propose that the property in question is PERSISTENCE. To see what we mean by that, first we need to 
introduce a couple of definitions.  
 

(3) Definition (Extension relation between models) 
 
 For any two models M and N, N is an extension of M (M ≤ N) iff DM ⊆ DN and 

  R M ⊆   R N for all basic predicates R, where DM is the domain of discourse for a 
model M. 

 
(4) Definition (Persistence, T-Persitence, and F-Persistence) 
 
 A sentence, or its logical formula φ is t-persistent (f-persistent) iff M ≤ N and φ is 
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true (false) in M together imply φ is true (false) in N. A sentence, or its logical 
formula φ is persistent iff it is both t- and f-persistent. 

 
In general, quantified sentences are not persistent (both t- and f-persistent); they are t-persistent, 

f-persistent, or neither t-persistent nor f-persistent. For illustration, let us show the persistence 
properties of some quantified sentences involving quantifiers relevant to the present discussion in (5), 
where on each row from left to right is a schematic logical form in the style of Heim (1982), its 
persistent property, which is followed by the verifying (truth) or falsifying (false) conditions if the 
logical form is t- or f-persistent, respectively, and ∃ is an unselective existential quantifier in the sense 
of Lewis (1975).  
 

(5) EVERY(φ, ψ)  f-persistent ∃(φ, ¬ψ)    
 MOST(φ, ψ)    neither t-per. nor f-per. 
 SOME(φ, ψ)   t-persistent  ∃(φ, ψ)    
 NO(φ, ψ)   f-persistent   ∃(φ, ψ)  
 
With the persistence properties shown in (5), we will propose that people adopt the following 

inference as a strategy to resolve the underspecified meaning of a donkey sentence: 
 
(6) If a given donkey sentence is t-persistent, the verifying conditions are the 

“default” reading.  If a donkey sentence is f-persistent, the complement of the 
falsifying conditions is the “default” reading.  Otherwise, i.e. if a donkey 
sentence is neither t-persistent nor f-persistent, there is no candidate for “default” 
reading. 

 
As an illustration that the readings inferred by means of the strategy in (6) nicely conform to the 
generalizations in (2), we will show the persistent verifying or falsifying conditions and the “inferred” 
readings for (1a)-(1d) when applicable in (7). 
 

(7) (1a)  ∃x, y(farmer(x) ∧ donkey(y) ∧ own(x, y), ¬beat(x, y)) (persistent falsifying conditions) 
  EVERYx([F(x) ∧ ∃y(D(y) ∧ O(x, y))], ∀y[(D(y) ∧ O(x, y)) → B(x, y)]) (the 

complement of the above) (universal reading) 
 (1b) not applicable 
  not applicable (neither universal nor existential reading) 
 (1c)  ∃x, y(farmer(x) ∧ donkey(y) ∧ own(x, y), beat(x, y)) (persistent verifying conditions) 
  SOMEx,(F(x) ∧ ∃y(D(y) ∧ O(x, y)), ∃y(D(y) ∧ O(x, y) ∧ B(x, y)) (the same as above) 

(existential reading) 
 (1d) ∃x, y(farmer(x) ∧ donkey(y) ∧ own(x, y), beat(x, y)) (persistent falsifying conditions) 
  NOx,(F(x) ∧ ∃y(D(y) ∧ O(x, y)), ∃y(D(y) ∧ O(x, y) ∧ B(x, y)) (the complement of the 

above) (existential reading) 
 
We have seen that the above persistence-based inference strategy can nicely account for the 

“preferred” readings of donkey sentences as described in (2).  In the talk and the paper, we will 
demonstrate that the current analysis is empirically more adequate than the existent analyses, 
specifically Kanazawa’s (1994) primarily semantic analysis based on the monotonicity properties of 
head-determiner quantifiers and a group of underspecificaton-based analyses of the brand referred to 
by Kanazawa (2001) as the Number Neutrality Thesis, such as Lappin and Francez (1994), Yoon 
(1996), and Krifka (1996). 
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