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Abstract “metaphorical view”). In our approach, this rea-
soning takes place in the special, protected com-

We start by characterizing the role of a  puytational context called the “pretence context”.
set of invariant mappings within a se-  \We use the term ‘reality’ to refer to the space in
mantic framework for metaphor interpre-  \which the information conveyed by a metaphori-
tation. Such rules are defaults and have cal utterance is transferred to.
previously been identified by our group as Some authors have tacitly assumed that there is
invariant mappings adjuncts to any con-  evidence for the existence of aspects that invari-
ceptual metaphor. We provide a formal  aply map from pretence to reality, whatever the
description of several invariant mappings  metaphorical view is in play (Lakoff, 1993). We
that transfer information such as causation  address the issue in more detail and describe and
and eventdegrees, and discuss some issues formalize a set of view-neutral mapping adjuncts
with respect to their implementation in a  (VNMAs) which transfer those aspects that are
pre-existing Al system (ATT-Meta). not part of any specific metaphorical view. More-
over, we claim that VNMAs can be seen as de-
fault rules. Furthermore, we introduce a general

It is generally accpeted that much of everydaysemantic framework for metaphor by characteriz-
language shows evidence of metaphor. AIthougﬁng the meaning relation between the two contexts
some work has been done on the semantics ¢S consisting of the central mappings provided by
metaphor (Asher and Lascarides, 1995; SterrF,he metaphorical view in play, and the set of de-
2000), it is not yet clear what the relation is pe-fault rules that transfer invariant aspects from the
tween the semantics and pragmatics of metaphdtétence to the reality.
interpretation from a computational point of view.  1N€ next section introduces a general seman-
We assume the general view that metaphor untic framework for metaphor and discuss the role
derstanding involves some notion of events, prop®’ YNMAs in such a framework. Section 3 illus-
erties, relations, etc. that are transferred fronfrates the notion of within-pretence reasoning in
the source domain into the target domain. Inthe ATT-Meta approach and system to metaphor
this view, a metaphorical utterance conveys inJnterpretation. Section 4 describes two important
formation about the target domain. We investi-YNMAS, and in section 5 we present their formal-
gate and account for the transfer of informationization. We discuss several issues about the im-
from source to target as a relation between twd!eémentation of the VNMAs in section 6. Finally,
computational contexts: tharetence cocooand section 7 presents some conclusions and discus-
the reality. The ATT-Meta system (Barnden and Sion on related work.
Lee, 2002) performsvithin-pretence inferencing
so that we can derive, from the initial utterance,
information that can be transferred into the re-
ality using correspondences provided by the exWe propose to adapt the Situation Theoretic Dis-
isting conceptual metaphor (in our terminology,course Representation Theory (STDRT) of Cooper

1 Introduction

Mappings in a Semantic Framework
for Metaphor



(1993) to model the transfer of information be- (1) “In the far reaches of her mind, Anne knew
tween contexts in metaphor interpretation (Glas- Kyle was having an affair.”
bey and Barnden, 2003). The general idea is
to specify the meaning relation/ between the (1) is what we call a map-transcending
pretence and the reality contexts as (roughly) thenetaphorical utterance, thatis, (1) includes a com-
mappings provided by the metaphorical views angonent — far reaches — in the source (pretence)
the VNMASs: that, plausibly, is not mapped to a correspon-
dent in the target (reality). The interpretation
PRET[¢]" RLT of this metaphorical utterance may involve talk-

The informational contribution conveyed by the ing of IDEAS AS PHYSICAL OBJECTS (A) and
utterance ofy in the pretence context PRET is MIND AS A PHYSICAL SPACE (B). We as-
transferred to the RLT context by mapping rela-sume that (A) provides a mapping between “con-
tions. These mappings take the form of metaphorscious mental processing and physical manipula-
ical views and VNMAs encoded as default rules.tion”. We could use the mapping to conclude that
VNMAs encapsulate information about properties’Anne physically manipulating an object” maps
and relationships of events that map from one coninto “Anne consciously operating on the idea” in
text into another. There are events such as “McEnthe reality. However, (A) is of no direct use in
roe starving Connors to death” in a match held atlealing with the “far reaches” aspect of (1).
some timet at a locationl. If we utter “McEn- Instead of attempting the creation of new map-
roe starved Connors to death in the 1990 Wimblepings to extend an existing metaphorical view
don final” and “McEnroe starved Connors to death(Falkenhainer et al., 1989; Holyoak and Tha-
in the 1991 Wimbledon final” we are referring to gard, 1989) we employ within-pretence inferenc-
two separate events. However, both events haveg, which consists largely of reasoning within
in common the fact that there is some “starving tothe terms of the source domain. Avoiding map-
death” going on between McEnroe and Connorsextension is a good default because in some cases
starving — to — death(M cEnroe, Connors). there may well be no plausible correspondences.

In this framework, the meaning relatial be- We can reason within the pretence that if some
tween the pretence and the reality consists of thebject is difficult to see and/or reach then it is dif-
central mappings and the VNMAs. Note that theficult to get hold of it and manipulate it. When
M-relation is context-dependent in the sense thaa person is physically distant from a physical ob-
the informational contribution conveyed by theject then the person usually has only a very low
metaphorical utterance will vary according to thedegree of ability to manipulate that object physi-
contextual and commonsensical knowledge andally. Therefore, assuming that, in the metaphor-
mappings used. The information conveyed by arical conception, Anne is located centrally in her
utterance may differ depending on which map-own mind-space, it is possible to reason that Anne
pings are used by the understander in a specifibas a very low degree of ability to physically ma-
context. In this paper, a context consists of anipulate the idea that Kyle was having an affair.
set of events = (ej,e9,¢,), a set of relations We now hope to use the mapping between physi-
R between events and a set of propertiésof cal manipulation and conscious mental processing
events such thab = (F, R, P). Properties are to create the proposition that Anne has only a very
expressed by relations which take an event and lw degree of ability to consciously operate on the
variable as arguments:ate(e, ). An eventis a idea that Kyle was having an affair. The nature
tuplee = (r,z,y,...), wherer is a relation held of source domain reasoning in metaphor interpre-
by at least one individuat,y. Reality and pre- tation has not previously been adequately investi-
tence contexts are seen as partial structures, thgated, although a few authors have addressed it to
is, unlike the structures of possible world seman-a limited extent (Carbonell, 1982; Hobbs, 1990;
tics, we do not have complete information aboutMartin, 1990; Narayanan, 1997).
all the propositions that are true of an individual.

4 Invariant Mappings

3 Inference in the Pretence Context _ _ _ _
Note that the metaphorical views involved in our

Consider the following example: discussion of (1) do not say anything that allows



us to map thalegreeof ability to physically ma- to a specific metaphorical view, but that carry the
nipulate an idea to thdegreeof ability to men- main informational contribution of the metaphor-
tally operate on the idea. That is, the mapping irical utterance. In example (1), thdegreeand
the previous paragraph does not addresdldiggee  ability are carried over by the Qualitative Degree
and theability. We could invent a new version of and the Causation/Ability VNMAS, which are dis-
the physical-manipulation/mental-operation map-cussed below (other VNMAs have been uncovered
ping that does incorporatgegreeandability, but  (Wallington et al., 2006) but we limit the discus-
such enrichment of mappings would be needed fosion to these two for space reasons):
many other mappings as well. What we need is Causation/Ability: “Causation, prevention,
a more general and economical approach that ahelping, ability, (dis)enablement and easi-
lows us, for other metaphorical views too, to mapness/difficulty relationships or properties of
a), physical manipulation to mental operation, b)events between events or other entities in the
ability to physically manipulate tability to men-  pretence, map to those relationships between their
tally operate, and c) théegreeof ability to phys- mappees (if they have any) in the reality.”
ically manipulate to thelegreeof ability to men- Qualitative Degree “If the holding of a graded
tally operate. property or relationship in the pretence maps to the
We claim, after some empirical evidenceholding of a graded property or relation in the re-
(Wallington et al., 2006), that the mapping of ality, then the qualitative degrees map over iden-
b) and c) are accomplished by using the Cautically. For example, if the presence of high tem-
sation/Ability and Degree VNMAs, respectively. perature maps to the presence of anger, then the
The use of VNMAs and within-pretence inferenc- higher the temperature the more intense the anger.”
ing, we do not need to find a correspondent fo
“far reaches”, or to extend the mappings in the6 VNMAs as Default Rules
metaphorical view to include degrees and abilities.

Instead, we propose to use VNMAs that trans_ATT—Meta is both a pre-existing approach and an

fer those properties or relations between mappeé@plemented system for metaphorical reasoning

that are view-neutral. VNMAs are parasitic on the(BamdF"n and Lee, 2002)_' _The system IS rulg—
metaphorical views in the sense that they depenf2S€d and performs sophisticated reasoning with
on some mappings (conditions) to be establisheyncertainty on the content of metaphorical ut-

for the VNMA to be triggered. Other authors Seemterances covering processes C. and D. discussed

to have merely assumed the existence of a sp hove. As a reasoning engine, ATT-Meta employs

cial type of invariant mappings (see for example, ack\évaltrd reasoning. A'I(;IT-I\Qeta ques an (Tvz_nt-
Lakoff (1993)) but they do not address the issud?2S€d language to encode knowledge, including

explicitly, aside from the early work of Carbonell the conyersmn rules needed in the metaphor !n—
(1982). terpretation process. The VNMAs described in

. . he previous section express the idea that proper-
Summarizing, the following processes, amongs. ) .
ies of events or relationships between two events

others, are involved in the understanding Ofma from the pretence to the reality. Thus. we
map-transcending utterances in the ATT-Meta ap- P P Y. '

proach: A. construction of within-pretence do- need to talk about events, relations, properties of

main meaning of the utterance: B. placing of itevents and two type of contextual spaces, the pre-

. i . tence cocoon and reality, so the syntax of the log-
in the pretence cocoon; C. source-domain reason- . :
) o . .~ ical language used can simply consist of standard
ing within the pretence cocoon, using the direct_ , : : .

. . : first-order logic extended with variables for reified
meaning constructed in A. with general knowl-

edge about the source domain; and D., transfer%vems'

by application of specific mappings in metaphor-g ¢ Causation/Ability
ical views and, often the application of VNMAs

specified as default rules. We use the— symbol to express that the mapping
is a default. The Causation/Ability VNMA is used
5 Description of VNMAs to mapability in (1); it expresses the idea that if

Anne has the ability to physically manipulate then
We claim that often, VNMASs account for the map- it has the ability to mentally operate, whexiaility
ping of aspects of the pretence that do not belongs a quality of Anne.



In this sense, ‘Anne having thebility to phys- 7 Adding VNMAs to ATT-Meta

ically manipulate’ in the pretence igiewed as Goina back to the “f hes” |
‘Anne having theability to mentally operate’ in the 0ing back 10 Ihe ar reaches: example, We as-
sume that the surrounding discourse raises the

reality, but formally can be considered the same tion to what d A ious|
entity (Anne) or event (physically and mentally question to what degree /Anhe can consclously en-

operating). This is to say that Annehaving the ;[ert_alnl ]Ehe aff?![leea_l. -I;.?.e c;nput consists Igf the
ability to physically operate upom; in the pre- (;)glca do[m ozogl(S'fmp(; ": )I qufetrryl/ (see (t sm' d
tence isviewedas some Anneg having the abil- enana Lee, )) for details of the event-base

ity to mentally operate upogy in the reality. The formalism used):
questlo_n 1|;)S| a) 1Ewhe}:her we consider a((:jtuallydq;mg(z) to-degree-exactly(D):
two variables for the same person and two differ- - -5n_consciously-mentally-operate-on(anne,
gnt eyents, or b), whether We Slmply preservg the the-idea-that(having-affair(kyle))).
identity across contexts by using the same variable
for the agent and the events. These two points of Because of built-in rules about qualitative de-
view can be represented as follows: grees, ATT-Meta sets up the following two sub-
a) Vz,y, e, ex(ability(z, e1)pret/\ queries as a result of investigating (2):
mapsto(x,y) A\ mapsto(ey, ez) —
ability(y, e2)riz) 3) to-degree-.at-least(D):
b) Vz,e(ability(z, e)prer — ability(z,e)yy) can-'conscmusly-rnentalI)_/-operate-on(anne,
The first option causes an unnecessary multipli-  the-idea-that(having-affair(kyle))).
c_atlon of entities which can make the |mplementa- (4) NOT (to-degree-at-least(NextD):
tion of VNMAs a very complex task if we con- .
can-consciously-mentally-operate-on

sider not a single utterance but a discourse. In . . .
option b), we try to avoid multiplication of enti- (anne,the-idea-that(having-affair(kyle)))).

ties. This is somehow more consistent with the no- NextD has the additional constraint that should
tion of metaphorical views where we view IDEAS pe the degree above D within a scale of degrees
AS PHYSICAL OBJECTS. Furthermore, option (very-low, low, medium, high, very-high, abso-
b) seems more consistent with the treatment ofyte). (3) is the more interesting subquery because
those terms which denote non-event entities thag fyrther restricts the value to whiategreecan be
are present both in the pretence and the reality,stantiated. (4) matches the THEN part afan-
(such as Anne). version ruleof the following (simplified) form:

We would also like to stress that the specific
mapping of each event variable does not depend®) If NOT(to-degree-at-least(D):
on the VNMA but on the metaphorical view in can-physically-operate-on(P,J))
play. In other words, VNMA rules do not them- THEN NOT(to-degree-at-least(Degree:
selves establish the mappees between the pretence can-consciously-mentally-operate-on(P,J))).
and the reality. Thus, in the semantic framework
introduced in section 2, the meaning relatibh
that transfers the informational contribution from
the pretence to the reality consists of MRMAS
and thecentral mappinggrovided by the relevant
metaphorical view.

Within-pretence reasoning would then follow
the procedure described, in which a conversion
rule which corresponds to (5), creates an explicit
mapping fordegreeandability. It also ensures that
the value of the degree that the variables even-
tually instantiated with will be carried over. ATT-
Meta implements the Degree VNMA by including
degrees in such individual rules. Moreover, ATT-
We have already discussed the “far reaches” exanMeta implements a Negation VNMA by speci-
ple which involved the use of the Qualitative De-fying negative versions of each of the individual
gree VNMA to map the exact degree of operabilityrules (e.g., (5); we do not include examples of
from the physical to the mental domain. The logi-the Prolog expressions for space constraints). The
cal form of one aspect of this VNMA is as follows: conclusion is a default since the within-pretence

conclusion (ideas being physically inacessible),
Ve, d(degree(e, d)pret — degree(e, d)yir) and the conversion rule used is a default rule.

6.2 Qualitative Degree



Thus, information of the reality context could po- of Lexical Knowledge: Polysemy, Ambiguity and

tentially defeat the conclusion. Generativivity pages 3-7.

As we argued in the previous section, this im-J A. Barnden and M.G. Lee. 2001. Under-
plementational approach has the undesirable con- standing open-ended usages of fg_m_ilia_r con_ceptual
sequence of having to create new specific rules metaphors: An approach and artificial intelligence
about dearee and ability for manv other man- system. Technical report, Technical Report CSRP-

. utdeg ity . ) y P 01-05, School of Computer Science, Univ. of Birm-
pings of other metaphorical views. In fact, ATT-  jngham.

Meta has been tested to deal with many mapj A. Barnden and M.G. Lee. 2002. An artificial intelli-

transcending metaphorical utterances (Bg_rnden et gence approach to metaphor understandfeoria
al., 2002). We plan to handle degree, ability, etc. et Historia Scientarun6(1):399-412.

by m.eans ofsepar.ate-default production rulgs. ThiA. Barnden, S.R. Glasbey, M.G. Lee, and A.M.
precise characterization of the IMs to be imple- Wallington.  2002. Reasoning in metaphor un-

mented, and placing them in a semantic frame- derstanding: The att-meta approach and system.
work for metaphor, is the first step towards that In 19th Conference on Computational Linguistics

goal. (COLING-2002)
J.G. Carbonell. 1982. Metaphor: An inescapable
8 Concluding Remarks phenomenon in natural-language comprehension.

In W. Lehnert and M. Ringle, editorsStrategies
Map-transcending entities pose a problem for sev- for Natural Language Processingages 415-434.
eral analogy-based approaches to metaphor inter- Lawrence Erlbaum, Hillsdale, NJ.
pretation, both from a computational and a theR. Cooper. 1993. Towards
oretical point of view. With respect to the com- a general semantic framework.
putational approaches, theories of metaphor inter- ftp://ftp.cogsci.ed.ac.uk/pub/cooper/framework.ps.gz.
pretation based on analogy (Falkenhainer et alB. Falkenhainer, K.D. Forbus, and D. Gentner. 1989.
1989; Holyoak and Thagard, 1989) usually require The structure-mapping engine: algorithm and exam-
a conceptual similarity between the source and the Ples-Artificial Intelligence 41(1):1-63.
target domains. Map-transcending entities need t8.R. Glasbey and J.A. Barnden. 2003. Towards a
be mapped by extending on the fly the metaphori- situation-based discourse semantics for metaphor.
cal views with new correspondences. We have ar- In Workshop on Barwise and Situation Semantics,

. . N Stanford, California
gued that this strategy is in some cases, plainly im-
possible. J.R. Hobbs. 1990.Literature and Cognition CSLI,

From a theoretical point of view, several authors Lecture Notes, Stanford.

have addressed metaphor interpretation: Ashef.J. Holyoak and P. Thagard. 1989. Analogical map-
and Lascarides (1995) and Vogel (2001) do not Ping by constraint satisfactionCognitive Scienge

. " 13(3):295-355.
provide a general treatment of map-transcending
metaphorical utterances. Although Stern (2000)5. Lakoff. 1993.  The contemporary theory of
discusses something similar to within-pretence in- Metaphor. In A. Ortony, editorMetaphor and
f .. | | he d ff Thought, 2nd editionCambridge University Press,
erencing in several examples, he does not offer c,miridge (MA).

a formal framework and his approach lacks the _ _
backing of an implementation. J.H. Martin.  1990. A computational model of

metaphor interpretation Academic Press, New
York.
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