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Abstract

This paper presents a unified theory of
verbal irony for developing a computa-
tional model of irony. The theory claims
that an ironic utterance implicitly com-
municates the fact that its utterance sit-
uation is surrounded by ironic environ-
ment which has threc properties, but
hearcrs can assume an utterance to be
ironic even when they recognize that
it implicitly communicates only two of
the three properties. Implicit commu-
nication of three properties is accom-
plished in such a way that an utterance
alludes to the speaker’s expectation, vi-
olates pragmatic principles, and implies
the speaker’s emotional attitude. This
paper also describes a method for com-
putationally formalizing ironic environ-
ment and its implicit communication us-
ing situation theory with action theory.

1 Introduction

Although non-literal language such as metaphor
has become a popular topic in computational lin-
guistics (Fags et al., 1991}, no attention has been
given to ironic uses of language. One reason for
this imbalance is that traditional accounts of irony
— and even default logic formalization (Perrault,
1990) —- assume that irony communicates the op-
posite of the literal meaning. This assumption
leads to the misconception that irony is governed
only by a simple inversion mechanism, and thus it
has no theoretical interest. Another reason is that
studics of irony have been regarded as of no prac-
tical use for NLP systems. However, recent ac-
counts denying the meaning-inversion assumption
have revealed that irony is a more complicated
pragmatic phenomenon governed by several men-
tal processes (Kumon-Nakamura et al., 1995), and
that irony offers an effective way of accomplishing
various communication goals that are difficult to
convey literally (Roberts and Kreuz, 1994).

The aim of this paper is to proposc a unified
theory of irony that answers to three crucial ques-
tions in an unequivocal manner: (Q1) what are
propertics that distinguish irony from non-ironic
utterances, (Q2) how do hearers recognize utter-
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ances to be ironic, and (Q3) what do ironic ut-
terances convey to hearers? Our theory provides
a computationally feasible framework of irony as
the first step toward a full-fledged computational
model of irony, and it can account for several em-
pirical findings from psycholinguistics. The cssen-
tial idea underlying our theory is that an ironic
utterance implicitly displays ironic environment,
a special situation which has three properties for
being ironic, but the hearer does not have to sce all
the three properties implicitly communicated in
order to recognize the utterance to be ironic. Note
that this paper focuses only on verbal irony, and
thus situational irony! (i.c., sitnations are ironic)
is beyond the scope of our theory.

This paper is organized as follows: Section 2
discusses the problems of previous irony theories.
Section 3 presents our unified theory of irony that
can cope with the problems, and its computational
formalization. Finally, Section 4 suggests that our
theory agrecs well with several empirical findings.

2 Previous theories of irony

Several irony thecories have been proposed in the
last few dccades, but all the theories, as we will
explain, make the same mistake in that they con-
fuse the two different questions (Q1) and (Q2).
The traditional pragmatic theory (Grice, 1975;
Haverkate, 1990) assumes that an utterance is
recognized to be ironic when the hearer becomes
awarc of an apparent violation of some pragmatic
principles (e.g., the maxim of quality or the sincer-
ity conditions for speech acts), and as a result it
conveys the opposite of the literal meaning. This
theory, however, completely fails to explain many
ironic utterances. First, irony can be communi-
cated by various expressions that do not include
such violation: true assertions such as (2a) in Fig-
ure 1, understatements such as (2¢), and cchoic
utterances such as (5a). Morcover, Candy’s hus-
band of Examplel can perceive Candy’s utter-
ances (la)~(1le) as ironic even under the situation
where he does not know or is carcless of Candy’s
expectation of satisfy her hunger, in other words,
where he is not awarc of the violation. This im-

'Situational irony can be indicated by metarefer-
ential expressions such as “It is ironic that..”, but
verbal irony is incompatible with such expressions.



Example 1: Caudy baked a pizza to satisfy her
hunger. When she was dishing it up, her hus-
band entered the kitchen and gobbled up the
whole pizza. Candy said to her husband:

(1) a. Pm not hungry at all.
b. Have you seen my pizza on the table?
c. I'll get to sleep.
d. I'm really satisfied to cat the pizza.
e. How about another small slice of pizza?

Example 2: A mother asked her son to clean up his
messy room, but he did a sloppy, half-hearted
job. After a while, she discovered that his room
is still messy, and said to her son:

(2) a. Tlove children who keep their rooms clean,
indeed.
b. Would you mind if T asked you to clean up
your room, please?
¢. This room may be slightly messy.

Example 3: Pcter broke his wife's favorite teacup
when he washed the dishes awkwardly. Looking
at the broken cup, his wife said:

(3) a. Thank you for washing my cup carcfully.
b. Thank you for crashing my treasure.
Example 4: Nancy and Jane were planning a trip
to the beach, but that day was a cold and story
one. As she looked out the window, Nancy said:
(4) a. Oh, the weather is really nice.
h. Maybe the beach is crowded with people.
Example 5: Just after his colleague Jesse said to
himn “I'd be promoted before you”, Peter replied:
(5) a. You’d be promoted before me, huh?
b. You’d better work harder.

Figure 1: Five examples of ironic utterances

plics that violation of pragmatic principles is not
an answer to ((Q2). Secondly, it is not an answer to
(Q1) because of its incompetence to discriminate
irony from other non-literal utterances (c.g., a lic)
in which the maxim of quality is flouted. Finally,
the notion of “the opposite of the literal mean-
ing” is problematic because it is applicable only
to declarative assertions but many ironic utter-
ances can take non-declarative forms: questions
such as (1b); requests such as (2b); offerings such
as (le); and expressives such as (3a).

Other recent theories - c.g., mention theory
(Wilson and Sperber, 1992) and echoic reminder
theory (Kreuz and Glucksberg, 1989) - - share a
common view that by mentioning or alluding to
someone’s thought, utterance, expectation or cul-
tural norm, an ironic utterance communicates a
speaker’s attitude toward a discrepancy between
what actually is and what has been expected.
This view may be essential to irony, but these
theories are still incomplete as a comprehensive
framework for irony for at least three rcasons.
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First, their concepts of mention/allugion - - Sper-
ber and Wilson'’s echoic interpretation and Kreus
and Glucksberg’s echoic reminder - are too nar-
row to capture the allusive nature of irony (e.g.,
(1b), (1e), (4b)), and they are not clear enough
to be formalized in a computable fashion. For
example, Nancy’s utterance (4a) in Figure 1 is an
echoic interpretation of Nancy’s expectation of the
fine weather, but (4b) does not interpretively echo
any states of affairs: (4b) is an implication derived
from the failed expectation. Second, they implie-
itly assume that the properties that characterize
irony can be applicd to recognition of ironic utter-
ances as they stand or they do not focus on how
hearers recognize utterances to be ironic. Thus
they cannot also explain a certain kind of ironic
utterances in which hearers are not aware of auy
pragmatic violation. Finally, these theorics pro-
vide no plausible explanation of how irony is dis-
criminated from non-ironic echoic utterances.

Allusional pretense theory (Kumon-Nakamura
et al., 1995) is the most powerful one in that it can
cxplain ironic utterances of five speech act classes
using the two crucial notions of allusion (includ-
ing cchoic interpretation and reminder) and prag-
matic insincerity. They claimed that all ironic ut-
terances allude to a failed expectation and vio-
late one of the felicity conditions for well-formed
speech acts.  However, allusional pretense the-
ory still suffers from the same disadvantage as
other theories: their notion of allusion is not cleax
enough, and it does not focus on how hearers rec-
ognize utterances to be ironic.

3 A unified theory of irony

3.1 Ironic Environment and Its Implicit
Display

Our unified theory of irony claims as an answer to
(Q1) that irony is a figurc of speech that, implic-
itly displays the fact that its utterance situation is
surrounded by ironic environment. To make this
claim realizable, we must explain two important,
notions: ironic environment and implicit display.

In order for an utterance to be ironic, a speaker

must utter in a situation surrounded by ironic en-
vironment. Given two temporal locations ¢y and
t; such that ¢y temporally precedes ¢y, the utter-
ance situation where an utterance is given is sur-
rounded by ironic environment if and only if it
satisfies the following three conditions:

1. The speaker has an expectation IV at 4.

2. The speaker’s expectation J7 fails at ¢;.

3. As a result, the speaker has a negative emo-
tional attitude toward the incongruity be-
tween what is expected and what actually is.

Note that our notion of speaker’s expectaions sub-
sumes cultually expected norms and rules. Fuar-
thermore previous theories assume echoic irony
like (ba) to allude to other person’s thoughts or



Example 1

Instantiated Causal Relations:

51 = {Laccessible, z, L) A {(loc,a, 1)) A eatable,a)) : [eat(x,a)] = S2 = { hungry,z;0) A {loc,a,ls )

A

X
S1 E {accessible,y, 1 ) A {(loc,a,le ) A { eatable,a)) : [cat(y,a)] = S2 |= ( huncg/ry,y; 0N A loc,a,ly))
{{ precedes,S1,S2 ) B
S1 = {(hungry, ;0 ) = S, b = ( get-to-sleep, x ))

Y

Ironic Environment:

{ Candy,z ) A { husband, z,y Y A { pizza,a ) A { eatable,a ) A L on, 1, b) A ( table,DYA
A

{ accessible, x, 1 ) A {in, 1y, )

{( stomach,z,c) A {in, Ly, d) A { stomach,y,d))

to |= ((loc, a, 1t ) A (hungry, & ) A { hope, z, TEPrecedesto D o ( hungry, ;0 ) )

I eat(y,a)

t1 |= ((loc, a, 1, ) A { hungry, = ) A { hope, x, T precedes,tu T Lo hungry, a;0) ) A ( did, cat(y,a) YA
{ hungry, y; 0)) A ( did, cat(z, a); 0 ) A {angry-at, z, y, cat(y, a) )

Example 2

S1 = { messy,a))

Instantiated Causal Relations:
Ironic Environment:

¢ [elean-up(y,a)] = S2 |= { clean,a))

{ mother,x,y B A { son,y, &) A room,a ) A ({owns,y,a )
to = ( messy, a ) A { ask,z,y, clean-up(y, a) Y A ( hope, x, T¢ precedesto T |- ( clean, a )) )

I ~clean-up(y,a)

11 = {(messy,a ) A { did, clean-up(y,a); 0 ) A { hope, @, i precedesti ) L clean, a ) WA

{ angry_at, z,y, ~clean-up(y, a) )

Figure 2: Representation of ironic environments for Examples 1 and 2

utterances, but our theory contends that such
irony alludes to a speaker’s expectation that “the
speaker wants the hearcr to know the hearer’s ut-
terances or thoughts are false”. For example, the
speaker’s expectation of (5a) is that Jesse knows
he cannot be promoted before Peter.
Ironic environment can be classified into the fol-
lowing four types.
e 4 speaker’s expectation F can be caused by
an action A performed by intentional agents

— F failed because A failed or cannot be per-
formed by another action B (type-1)
— It failed because A was not performed
(type-2)
e a speaker’s expcctation F is not normally
caused by any intentional actions

— FE failed by an action B (type-3)
— E accidentally failed (type-4)

For example, ironic environment of Examplel
falls in type-1: Candy’s expectation of staying her
hunger can be realized by an action of cating a
pizza, but her husband’s action of eating the whole
pizza hindered her expected action. In the same
way, ironic environments of Examples2-4 fall in
type-2~type-4, respectively, and that of Example 5
falls in type-3.
An utternace implicitly displays all the three
conditions for ironic environment when it
1. alludes to the speaker’s expectation F,
2. includes pragmatic insincerity by intention-
ally violating one of pragmatic principles, and
3. implies the speaker’s emotional attitude to-
ward the failure of I.
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For example, utterances (2d) and (2¢) for Exam-
ple 2 arc not ironic even when they are given in the
situation surrounded by ironic environment: (2d)
and (2e) directly express the speaker’s expectation
and the speaker’s emotional attitude, respectively,
and both do not include pragmatic insincerity.

(2) d. Tve expected a clean room.
¢. I'm disappointed with the messy room.

On the other hand, all the utterances of Figure 1
arc ironic becausc they implicitly express the three
components of ironic environment, as we will show
in Sections 3.3-3.5.

3.2 Representing Ironic Environment

In order to formalize ironic utterances and ironic
environment in a computational fashion, we usc
situation theory (Barwise, 1989) and situation cal-
culus. Our representational scheme includes dis-
crete items of information called infons, situations
capable of making infons true (i.e., supporting in-
fons), and actions. For example, information that
Candy eats the pizza is represented as the infon
{(eat,z,a ) in which z and a denote “Candy” and
“the pizza”, and its ncgation as { eat, x,a;0).
A fact/event that Candy cats the pizza is rep-
resented as ¢ = { eot,x,a)) where the situation
t expresses the spatiotemporal location of that
event. An action of cating the pizza performed
by Candy is expressed by the predicate eat(z,a)
and its negation (i.c., an action of not perform-
ing eat(x,a)) by —eat(x,a). The state of affairs
that an action A is performed is expressed by
{(did, A). Also, a proposition p cxpressing the
claim that Candy eats the pizza is written as
(t = ((eat,z,a))). The proposition p = (s = o)



Speech Act:
Preconditions:

Inform(S, 11, P)

{ speaker, S, { heaver, H ),
{ proposition, ), ug =1
wy =P, wn f=us = P

Requestif (S, H, I?)

{ speaker, S Y, { hearer, H ),
( proposition, P ), ~Knowlf (S, I’)
wy = {intend, S, InformIf(H, S, P))

Notes: ws and wyr denote the speaker’s and hearer’s
mental situations, Knowlf(S, P) = us = PV -D, and
A Knowlf (8, P) = us = P AP,

IEffects:

Speech Act:
Preconditions:

Effects:

Figure 3: Speech act definitions

is true if s supports o, and otherwise false. Situa-
tions arc partially ordered by the part-of relation
denoted by <. A situation sy is a part of a sit-
uation so (i.e., s1 < sy) if and only if every infon
supported by sy is also supported by s,. In this
paper we also represent an agent X’s mental situa-
tion as uy and his/her beliefs as support relations
bhetween uy and infons. For examnple, the fact that
Jim believes/knows the above event is represented
as wym = ¢ (eat,z,a)). Infons and actions
can include parameters denoted by capital letters.
Paramecters can be restricted by infons: for examn-
ple, 7€ precedesito, ') g g parameter for temporal
situations which temporally succeed t9. A causal
relation between two events s1 | oy and $3 = o2
is expressed by sy |= o7 1 [A] = $2 | oy This
relation means that if an action A is exccuted in a
situation s supporting the infon oy, then it causes
the infon o9 to be true in the resulting situation
s9. Thus it follows that sy = {(did, A). When
we omit an action 4 from a causal relation, that
relation becomes a constraint in situation theory,
denoted by s1 |= 01 = s2 |= ao. Figure 2 illus-
trates the represcentation of ironic enviromnents
of Examples 1 and 2. Although Figure 2 does not
include any mental situations (i.c., ironic environ-
ment is represented from god’s eye view), when
a speaker intends the utterance to be ironie the
speaker’s mental situation must support all states
of affairs, events and causal relations in this figure.
An utterance U is characterized by its propo-
sitional content P and the illocutionary act that
the speaker performs in saying U, some of which
arc shown in IMigure 3 (Litman and Allen, 1987).
For example, the propositional content of (1a) is
(t; B ( hungry,«;0))) and its illocutionary act is
Inform. Also (1b) is characterized by P = (4; |=
( see,y, TEprecedes T b= (oe, a,l, ) ) and the
illocutionay act Requestlf.
3.3 Allusion
We give a formal definition of allusion in our the-
ory. Given I” expressing the propositional cou-
tent of U, and @ expressing the speaker’s ex-
pected event/state of affairs, an utterance U al-
ludes to the expectation I if it satisfies one of
the conditions shown in Table 1. The relation ~»
in Table 1 is defined as follows: assuming that
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{(hope, P, (S |E X)) <= (want, P, (S |= X)) A
{ anticipate, I, (S |= X))

S1 |= ((disappointed, P, (S = X)) <
So b= Chope, P (SEXIWASIEXA
S1 <4 S A { precedes, So, S1 ) A
{( precedes, Sg, S )

S1 E (angry_at, P, Py, A)) <=
So = want, P, (S = X))AS B XA
S1 4.5 A { precedes, So, S1) A
{( precedes, So, SH A { agent, A, Py ) A
S()‘:*:[A} = Sl ':)&’/\
Si E (did, A) A { blameworthy, A))

Figure 4: KEmotion-cliciting rules

P, = P, means that both are conceptually identi-
cal or unifiable, P, ~ P holds if

Py = (%) or P’s constituent = {I% or (I%)}

(when P is an event)
Py = 1% or I’Ys constituent = %
(when % is an action)

This definition allows all utterances in Fig-
ure 1 to allude speaker’s expectations, but it does
not allow (2d) to allude to it. Table 1 shows
which condition ecach of these utterances satis-
fics. For example, the utterance (1) that men-
tion theory cannot cxplain alludes to Candy’s ex-
pectation by referring to one of the conditions
X = Sy E {loe,a,l ) in Figure 2 for an action
A = cat(x,a) since the part of its propositional
content P and X arc unifiable. Other utterances
for Tixample 1, (1a) and (1c)~(le), also refer to
), Y, A, B shown in Figure 2, respectively. Tn the
same way, (2b) satisfies Condition 4 since ils con-
tent P = clean-up(y, a) is identical to A.
3.4 Pragmatic Insincerity
Table 2 lists the pragmatic principles violated by
the ironic utterances in IMigure 1. In many cases an
ironic utterance is pragmatically insincere in the
sense that it intentionally violates one of the pre-
conditions in Figure 3 (i.c., sincerity, preparatory
and propositional conditions) that nced to hold
before its illocutionary act is accomplished, but
pragmatic insincerity also occurs when an utter-
ance violates other pragmatic principles. Requests
often become insincere when they are over-polite
like (2b) since they violate the politeness princi-
ple (although (2b) also becomes insincere when
the mother no longer intends her son to clean up
his room). Understatements like (2¢) are also in-
sincere since they do not provide as much infor-
mation as required. The true assertion (2a) vio-
lates the principle of relevance in that it does not
yicld any contextual implication. As mentioned
carlier, the last three cases have been problematic
for all the previous theorics of irouy because none
of these theories recognized a wide variety of prin-
ciples violated by ironic utterances. Although this
paper docs not describe how these pragmatic prin-
ciples should be formalized, they should be taken
into account for the next steps of our study.



Table 1: Allusion of ironic utterances in Figure 1

Conditions for allusion

Utterances satisfying the condition

PSR T TE(RSQ)
2. P~ X where X : [A] => Qor X = @
3. P~ Y where ) = Y

4. P ~» A where X : [4] = @Q (type-1 or type-2)
5. P ~» Bor W or Z where W : [B] = Z (type-1 or type-3)

(1a) (2a) (4a) (ba)
(1b) (2¢) (5b)
(1c) (4b)

(1d) (2b)

(Le) (3a) (3b)

Notes: In Condition 1, T', 2 and S denote parameters for situations, relations about expecting, and speak-
ers, respectively. In Condition 5, B denotes actions which disable an action A of Condition 4.

Table 2: Pragmatic insincerity of ironic utterances in Figure 1

Violated pragmatic principles

Utterances violating the principle

Sincerity condition for Inform (S believes P)

for Question (S does not know P)

for Advise (S believes P will benefit H) (5

for Offer (S wants to do an action P for H) (1

for Thank (S feels grateful for an action P) (3
Propositional content condition for Thank (P is a past action done by H) (3a)
Preparatory condition for Offer (S is able to do an action P) (1
Maxim of relevance (P is relevant in Sperber and Wilson’s (1986) sense) (2
Politeness principle (U should be made at an appropriate level of politeness) (2

(1a) (1c) (ld() (4a) (4b) (ba)

Maxim of quantity (P is as informative as required) (2¢)

Notes: S, H and P denote the speaker, the hearer and the propositional content, respectively.

3.5 Emotional Attitude

Speakers can use a variety of signals/cues -~ into-
nation contour, exaggerated stress, tone of voice,
hyperbole, facial expression, ete. —- for implic-
itly communicating their emotional attitude. The
use of the interjection “Oh” with a special tone
of voice in (4a) offers one typical example of this.
Implicit communication can also be accomplished
by utterances explicitly referring to the pleased
cmotion that speakers would experience if their
failed expectation became true. For example, the
utterance (3a) explicitly expresses speaker’s coun-
terfactual emotion.

At the same time, many ironic utterances make
emotion-eliciting rules for the speaker’s attitude
(some of which are shown in Figure 4) acccssible
by the hearers by alluding to one of premises of
the rule. In the case of (3a), it alludes to Pcter’s
action of washing the dishes so that the rule for
“angry_at” emotion becomes more accessible.

3.6 Recognizing and Interpreting Irony

In many cases, all the three components for im-
plicit communication of ironic environment are
easily recognized by the hearer. As we mentioned
in Section 2, however, there are also many cases
such as Example 1 that an utterance can be iron-
ically interpreted even though all the three com-
ponents cannot be recognized by the hearcr be-
cause the hearer’s mental situation differs from
the speaker’s one. Furthermore, in the case of
(5a), after recognizing the utterance to be ironic
Jesse turns out to know that the speaker Peter
thinks Jesse cannot be promoted before Peter.
Hence we propose the following condition for
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recognizing irony as an answer to (Q2):

Hearers can assume an uttcerance to be
ironic (with high possibility) if they can
recognize that the utterance implicitly
displays at least two of the threc compo-
nents for ironic environment, and if the
utterance situation does not rule out the
possibility of including the unrecognized
components, if any.?

This “2-0f-3” criterion makes it possible that hear-
ers can recognize utterances as ironic cven though
speakers do not intend their utterances to be un-
derstood as irony. It provides empirical evidenge
of our theory since such unintentional irony has
been found in a number of psychological experi-
ments (Gibbs and O’Brien, 1991).

By recognizing an utterance to be ironic, the
hearer becomes aware of an illocutionary act of
irony, that of conveying the fact that the utter-
ance situation is surrounded by ironic environ-
ment (i.c., all the three components for ironic en-
vironment hold in a current situation). That is
an answer to (QQ3), and then the hearer inter-
prets/understands the ironic utterance by adding
that information to his/her mental situation. In

*Practically speaking, whether an utterance is
ironic is a matter of degree. Thus the degree of ironic-
ity might be a better criterion for recognizing irony.
If we can quantitatively evaluate, though do not in
this paper, to what degree an utterance alludes to the
speaker’s expectation, to what degree it includes prag-
matic insincerity, and to what degree it implies the
speaker’s emotional attitude, we think the proposed
condition for recognizing irony can also be quantita-
tively defined.



many cases, since the hearer alrcady knows the
fact that the thrce components hold in the sit-
uation, interpretation of irony results in confir-
mation of the most uncertain information, that
is, the speaker’s emotional attitude. However,
when the hearer does not recognize all compo-
nents, he/she also obtains new information that
the unrecognized component holds in a current sit-
uation. Therefore, our theory includes many pre-
vious theories claiming that irony communicates
an ironist’s emotional attitude. For example, in
the case of (5a), after recognizing Peter’s utter-
ance (5a) to be ironic, Jesse turns out to know that
Peter thinks Jesse’s preceding utterance is absurd,
and tries to confirin Peter’s emotional attitude
by interpreting (5a) ironically. Furthermore, as
we mentioned in Section 1, an ironic utterance
achicves various communication goals held by the
speaker ¢.g., to be humorous, to emphasize a
point; to clarify - - as perlocutionary acts.

4 Implications of the Theory

Distinction between ironic and non-ironic
utterances: Ouw theory can distinguish ironic
utterances from non-ironic ones. For cxample,
lies and other non-ironic utterances violating the
pragmatic principle do not allude to any an-
tecedent expectation and/or do not offer cues for
recasoning about the speaker’s emotional attitude.
Non-ironic echoic utterances do not include prag-
matic insincerity and/or do not implicitly commu-
nicate the speaker’s attitude.

Ironic cues: Some theories assume that irony
can be identified by special cues for irony, but the
cmpirical finding in psychology shows that people
can interpret ironic statements without any spe-
cial intonational cues (Gibbs and ’Brien, 1991).
Our theory agrees with this finding: such kind of
cues is only a part of Component, 3 as we described
in Section 3.5, and thus ironic utterances without
these cues can be recognized as ironic.

Victims of irony: Several irony studies, c.g.,
(Clark and Gerrig, 1984), have pointed out that
irony generally has vietims. Our theory suggests
that ironic utterances have potential victims when
their ironic environments fall in one of types-1,2,3:
in the case of type-1 or type-3 an agent of I3 be-
comes a victim, and in the casc of type-2 an agent
of A becomes a victim.

Sarcasm and irony: We argue that explicit
victims and display of the speaker’s counterfac-
tual pleased emotion described in Section 3.5 are
distinctive properties of sarcasm. Thus the ut-
terances (3a) and (3b) are sarcastic because they
have an explicit victim, Peter, and they refer to
the wife’s counterfactual pleased emotion. In par-
ticular, an utterance “Thanks a lot!” for Exam-
ple 3 is non-ironic sarcasm since it does not allude
to any expectation.

5 Conclusion

In this paper we have proposed a unified theory
of irony that overcomes several difliculties of pre-
vious irony theories. Our theory allows us to give
plausible answers to what irony is, how irony is
recognized and what irony communicates. The
propertics of irony - allusion, pragmatic insin-
cerity, and ecmotional attitude -— are formalized
unequivocally enough to build a computational
model of irony. Trom this point of view, we be-
licve that this paper provides a basis for dealing
with irony in NLP systems, and we are develop-
ing computational methods for interpreting and
gencrating irony (Utsumi, 1995).
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