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Abstract

Metaphor involves the use of a source domain (vehicle domain) to affect a target domain (tenor do-
main) in some way. For instance, the source domain may be used to generate hypotheses about the target
domain or to highlight parts of the target domain. Typically these effects can be cast as the transfer
of pieces of information or other items from the source domain to the target domain. Such transfer is
extensively addressed in the literature. However, transfer in the reverse direction is rarely discussed in
any detail, and then only for limited purposes. This article argues that “reverse” transfer from target to
source is of much more widespread, fundamental importance than seems to have been realized. One
of the conclusions is that it is often more effective, during discourse understanding, to translate infor-
mation from literal sentences into prevailing metaphorical terms than to translate the information from
metaphorical sentences into literal terms. The issues have been obscured by failure to distinguish be-
tween different notions of direction in metaphor: intuitive directions of static source/target mappings;
directions of individual transfers; and direction of main intended transfer. In particular, clarifying these
different notions of direction throws new light on what the asymmetry of metaphor amounts to. The
article also briefly explains the support for target-to-source transfer in an Al program for metaphorical
reasoning called ATT-Meta, implemented in an Al project. However, the issues discussed are relevant to
all disciplines concerned with metaphor.



1 Introduction

In metaphor research there is usually some notion of features, relations, propositions, etc. being transferred,
perhaps with modifications, from the source domain (vehicle domain) to the target domain (tenor domain).
This is how a metaphorical utterance is used to produce information about the target domain, insight into it,
or highlighting of parts of it. The intuitive direction of a metaphor is from source to target in that the source

is predominantly used to illuminate the target, not the other way round.

However, transfer in the opposite direction, from target to source, is occasionally discussed. It features
to an extent in interaction accounts (Black, 1979; Waggoner, 1990) and the blending-based account (Fau-
connier & Turner, 1998; Coulson, 1996; Coulson & Matlock, 2001; Turner & Fauconnier, 1995). Thus, in
general, the intuitive direction of a metaphor may not be the same as the direction of all transfers involved
in processing it. A major task of this article is to show that this point is of more general and fundamental

importance than previously realized.

We will consider a number of different types of “reverse” transfer (transfer from target to source). Our
most radical claim is that it is often more effective, during discourse understanding, to metaphorize literal
information—i.e., to translate information given by literal segments of discourse into prevailing metaphori-
cal terms—than to translate the information from metaphorical segments into literal terms. Metaphorization
can aid the task of integrating different parts of discourse. As an example of what we mean by metaphoriza-

tion, consider the following passage from a magazine article (Gross, 1994):

would mean I’d have to take a stand. 1’d never be able to go back to what | was familiar with,” she says.

Not until eight months had passed and she finally checked the phone bill did Anne confront the reality

of her husband’s deception.”

The beginning of the passage relies on a metaphorical view of “MIND AS PHYSICAL SPACE,” because

of the mention of “far reaches” of Anne’s mind. We claim that it is beneficial to translate the acknowledg-
ment and confrontation mentioned literally in the passage into the terms of the source domain (PHYSICAL
SPACE). In that domain, it becomes an act by Anne’s conscious self of deliberately travelling to the far

reaches of the mind-space to interact with the idea of the affair. We claim this target-to-source translation



is desirable for the purposes of obtaining a coherent and appropriately rich understanding of the discourse.
This is despite the fact that the main transfer of information must ultimately be from source to target. The

argument is given later in the paper.

We will also make less radical claims that two further forms of target-to-source transfer can often be
desirable in the course of understanding metaphorical discourse: transfer of information about the certainty
of propositions arising during the understanding process, and transfer of internal queries, foci or expectations

arising during the process.

The issues have previously been obscured by implicit confusion in the literature between several differ-
ent notions of direction: intuitive direction of static source/target mappings; direction of individual transfers
based on those mappings; and direction of main intended transfer. Thus, another important goal of the ar-
ticle is to dispel the confusions. In the course of doing this, we will throw new light on the asymmetry of
metaphor. Indeed, the reanalysis of directionality in metaphor, resulting in particular in increased emphasis

on target-to-source transfer, makes it incumbent upon us to explain what the asymmetry consists in.

A computer system (program) called ATT-Meta has been implemented for the task of performing some
of the reasoning needed for metaphor understanding (Barnden, 1998a, 2001; Barnden et al., 1994, 1996;
Barnden & Lee, 1999, 2001; Lee & Barnden, 2001a). ATT-Meta allows for the types of target-to-source
transfer discussed in this article, and indeed the considerations in this article arose in part from the process

of implementing the system. However, the issues are general ones, not peculiar to our system.

The plan of rest of the article is as follows. Sections 2, 3 and 4 present some background and terminol-
ogy. Section 4 shows the desirability of the three types of target-to-source transfer mentioned above (reverse
query transfer, reverse certainty transfer, and metaphorization). Section 5 explains why mappings should of-
ten be seen as mapping items from the target domain to the source domain, rather than vice versa. Section 6
re-analyzes the asymmetry of metaphor in the light of preceding sections. Section 7 links the considerations
of previous sections to the ATT-Meta system. Section 8 concludes. A companion technical report (Barnden
et al., 2002) provides a detailed account of how AT T-Meta operates on examples strongly related to some of

those used in section 4. The present article, however, can be read independently of that report.

The article will be geared ostensibly to analogy-based accounts of metaphor, but the observations to be



made generalize to other accounts as long as they can be construed as involving notions of transfer between

source and target domains involved in metaphor.

2 Teacher asMidwife

To illustrate various points, we will be mainly be using the above Anne/Kyle example, (1), and some ex-

amples that rely on a metaphorical view of “[SOCRATIC] TEACHER AS MIDWIFE.” This view is based

on the “SOCRATES AS MIDWIFE” view that is extensively developed in Plato’s Theaetetus (Plato, 1973).

That view has been discussed in detail by Kittay (1989), and also by Holyoak & Thagard (1989) through the
application of their ACME approach to it.

The view allows one to talk of students giving “give birth” to ideas, teachers helping students who

are “pregnant” with ideas, and so on. In more detail, the metaphorical view “TEACHER AS MIDWIFE”

involves regarding

the teacher AS an Ancient Greek midwife
o the teacher’s students (even if male) AS mothers

e the teacher introducing the student to an enabling intellectual partner AS the midwife serving a match-

making function for the mother
e ideas AS babies (before or after birth)
e initial idea-formulation AS conception of the embryo
e subsequent idea-development before production (see next item) AS pregnhancy

e producing an idea—i.e., completing the development to one’s satisfaction and presenting it to the

world—AS giving birth to the idea
e developing the idea after production AS nurturing the baby

e checking the worth of a just-produced idea AS checking whether the baby should be reared (because

not the result of a “false pregnancy™)



o the teacher helping with any aspect of the above treatment of ideas AS the midwife helping with

corresponding aspect of the above treatment of babies

and so forth.!

Our examples rely on information about the particular roles of midwives in Ancient Greek society, according

to Theaetetus, notably that

e a midwife can serve a matchmaking function in bringing the parents together in the first place
¢ a midwife generally helps the mother in some period after birth

e a midwife therefore generally helps (the mother to) tend the baby in some period after birth (unless

the midwife has deemed that the child should not be reared?).

The reader should bear in mind that we assume that the understander is familiar with such information and is

understanding the utterances on that basis, rather than thinking in terms, say, of modern Western midwives.

The metaphorical view is an elaboration of a much more general, pervasively-used view of “IDEAS AS

CHILDREN?”, which is itself an elaboration of “IDEAS AS BEINGS WITH A LIFE CYCLE.” These two

views are mentioned in the Master Metaphor List (Lakoff, 1994) and considered also by Lee & Barnden

(2001b).

Our considerations in the present article are intended to be completely general and not to rely on special

features of those two metaphorical views or of “TEACHER AS MIDWIFE.” We pick on the teacher/midwife

view merely because it is considered in detail in the literature and because it is vivid and memorable.

IKittay (1989) and Holyoak & Thagard (1989) in following her claim that the mother’s giving birth corresponds to the student’s
coming to know the truth or falsity of the idea. This is different from our correspondent above for giving-birth, namely producing
the idea in developed form to the world. However, the relevant passages in Theaetetus do not support Kittay’s interpretation (which
is strange anyway, because which teacher, let alone which student, would know the truth/falsity of the idea?) Rather, it is clear from
Plato (1973), around segment 161a, that the midwife assesses the newborn baby after birth, and the segment round 157d1 compares
giving-birth to bringing the idea “out to light,” i.e. for the world to inspect.

2Kiittay (1989) seems to imply that the midwife does not make this judgment, but our reading of Theaetetus, notably in segment
160e5-161e4 in Plato (1973), is that she does. What is implied by the segment Kittay cites is that the philosopher can have
difficulty in distinguishing between a worthwhile idea and a worthless one, whereas with a newborn baby it is not difficult to
distinguish between a the product of a good pregnancy and that of a bad one.



3 Some Concepts and Ter minology

3.1 Metaphorical Views

We use the term metaphorical view to mean much the same as conceptual metaphor in the work of Lakoff

(e.g., Lakoff, 1993). For an example of a view different from those in section 2, consider the following

clause taken from (1):

(2 “In the far reaches of her mind, Anne knew Kyle was having an affair”

Anne’s mind is being seen as a physical space that has “far reaches,” so we analyze the utterance as relying

on a metaphorical view of “MIND AS PHYSICAL SPACE.” We use the term “metaphorical view” rather

than Lakoff’s term “conceptual metaphor” partly because Lakoff and others make claims about conceptual
metaphors that do not affect the present article, such as that (many) conceptual metaphors arise naturally

from bodily experience.

3.2 Mappings and Domain Aspects

We will refer to aspects of the source and target domains in metaphor (e.g. the domains of mind and of

physical space/objects, in “MIND AS PHYSICAL SPACE”). An aspect is any entity, property, relationship,

proposition, ... that features in (information about) that domain. By a mapping we mean a linking, in the
mind of the utterer or the understander of the metaphorical discourse, that relates aspects of one domain to

aspects of another. A mapping generally links several aspects of the former domain to aspects of the latter

domain. We call a part of the mapping that is concerned with one specific aspect a mapping link. Thus, in

the case of the “SOCRATES AS MIDWIFE” view in section 2, the mapping contains, amongst others, a

mapping link between a hypothetical midwife and Socrates, and a mapping link between the property of

being a baby and the property of being an idea.

Following standard mathematical practice, each mapping link can just be denoted as an ordered pair
(s,t) where s is the source-domain aspect mapped and ¢ is the target-domain aspect it maps to. For in-

stance, in “SOCRATES AS MIDWIFE,” a source-domain scenario containing a particular midwife mwy is




assumed, and we have the mapping links (mw;, Socrates) and (being-baby, being-idea) amongst others.

Mathematically, therefore, a mapping is simply a set of such ordered pairs.

We will not in general assume that mappings are one-to-one. Hence, there can be two different mapping

links (s,%1) and (s, t2) for the same s, or two different mapping links (s1,t) and (sq, t) for the same t.

Crucially, mappings and mapping links are not actions or processes. They must be distinguished from
actions that are related to them, such as transfers along them between source and target, and acts of creating

the links.

3.3 Non-Declarative Metaphorical Utterances

Questions can be metaphorical—metaphoricity is not confined to declarative sentences. This point will play

a significant role later in the article.

However, almost all examples of metaphorical language discussed in the literature are of declarative ut-

terances rather than questions, commands, ejaculations, etc. But just as one can state “John is a steamroller”

one can ask “Is John a steamroller?”. Just as one can state “The champion knocked the cream-puff out” one

can issue the command “Knock that cream-puff out!”. One passage we found was:

“Have you arranged your ideas in a logical order? Does one idea lead naturally to the next? Does your

essay “flow,” or does it just jump around from one thing to the next?”3

All four of these questions are arguably metaphorical, most vividly the last two. We also looked for
metaphorical questions involving the word “steamroller” and found the following example amongst oth-

ers:

the same tired corpse?”4

The relevance of metaphorical questions will become clear in section 4.1.

3from http://www.extend.indiana.edu/hs/pdf/ENG21E.PDF, Independent Study Program, School of Continuing Studies, Indiana
University, Indiana, USA, dated 2001, accessed on 4th July 2002.

“from http://www.suck.com/fish/97/09/22/fish.html, “The Fish” webcolumn for 22nd September 1997, accessed on 4th July
2002.



3.4 Transfers

Because metaphorical utterances can be non-declarative, the point of a metaphorical utterance is not neces-

sarily to make a claim about the target domain. Rather, we make a more general assumption: that, normally,

the understanding of a metaphorical utterance will involve using some aspects of the source domain to gen-
erate some effect on (the understander’s view of or engagement with) the target domain, such as creating
a new piece of information about entities within that domain, confirming existing information about such

entities, asking a question about them, highlighting parts of the domain, commanding action to be taken

in the domain, etc. For convenience, we will use the term transfer from source to target to cover all these
source-to-target effects. Also, in principle, there is the reverse notion of target-to-source transfer, using

aspects of the target domain to exert some effect on the source domain.

We will use the word “transfer” both as a mass noun similar in meaning to “flow” and as a count noun
describing an individual action of taking something from source to target or target to source.®> The overall
transfer resulting from understanding a metaphorical utterance involves one or more individual transfers.
At least in analogy-based accounts of metaphor (e.g., SME: Falkenhainer et al., 1989; ACME: Holyoak
& Thagard, 1989), transfers are strongly related to mapping links. For instance, transfer in SME, ACME

and similar systems is a matter of actions of copying-with-substitution that are applied to propositions or

other structured items in the source domain. The substitution is done on the basis of mapping links. Thus,

consider a source-domain proposition that could be expressed in English as

(3a) Socr ates helped Theaetetus give birth to a baby.®

Given that the baby maps to a specific idea J, and that giving-birth maps to idea-production, proposition (3a)

translates under copying-by-substitution into the target-domain proposition that

(3b) Socrates helped Theaetetus produce J.

Here we also assume that the helping maps over. We touch on this again near the end of section 4.1.

SBecause we allow the “something” to be something other than a feature or proposition, our notion of transfer may be broader
than that of some other authors.

®We use bold-face for English glosses of propositions that are assumed to be couched in some internal-representation format
in the mind of a person or in the innards of a computer program. Items in bold-face are not incoming English sentences being
processed by a language understander.



Transfer in some form is also central in accounts of metaphor that are not presented as based on analogy,
such as feature-transfer accounts (e.g., Ortony, 1979) and the categorization account (Glucksberg & Keysar,

1990). In “Billboards are warts on the landscape” as analyzed in a feature-transfer approach, the feature

of ugliness could be transferred from warts to billboards. In “My job is a jail” as analyzed under the
categorization approach, the constraining and other qualities of jails could guide the search for the suitable
more-general category that includes both the speaker’s job and jails, and then the inclusion of the job in that
category causes information to be asserted about the job, such as that it is constraining (in some way that

our job in this article does not constrain us to go into).

Henceforth we will abbreviate “source-to-target” as S—T, and “target-to-source” as T—S. We also say

that S—T transfers are forward ones and T—S transfers are reverse ones.

3.5 Various Directions

We conceptually distinguish four types of directionality involved in metaphor:-

(Dla) direction of a whole metaphorical view
(D1b) direction of main transfer in understanding a metaphorical utterance

(D2) directions of individual transfers

(D3) direction of a mapping link used by a transfer.

In the following two subsections we comment briefly on some of the distinctions inherent in this list: the
distinctions between D1a, D1b and D2 (although we will soon retreat to regarding D1a and D1b as normally
being the same) and that between D2 and D3. The distinction between D1 and D3 will be discussed in

section 5.

3.6 Direction of View versus Direction of Transfer (D1a vs. D1b and D2)

Metaphorical views are directed in a natural and intuitive way. A view of midwives as teachers is clearly

distinct from a view of teachers as midwives. This is the asymmetry of metaphor. In a view of A as B,

10



we stipulate that the direction of the metaphorical view is from B to A, on the intuition that we are looking

through B towards A, or that we are using B to illuminate A.

As is conventional, we will assume that the main point, and in fact usually the whole point, of a
metaphorical utterance (in mundane discourse) is to affect or examine the target domain in some way, for
instance by telling us something about that domain or asking a question about the domain. Because of this,
we are happy with the sense of direction inherent in the very terms “source” and “target.” So, at least the
main transfers are from source to target, and we can regard D1la and D1b above as the same. However,
given that reverse transfers are sometimes discussed in the context of interaction theories of metaphor and
blending theory, as noted in the Introduction, it is important to prevent our terminology prejudging the is-
sue of whether Dla and D1b are the same, and also to allow for the possibility that some subsidiary or

supplementary transfer (D2) can be from target to source.

3.7 Link Direction versus Use Direction (D2 vs. D3)

Mapping links are usually described as going from source domain to target domain. (Some discussions, e.g.,
that of Holyoak & Thagard, 1989, occasionally depart from this). We will turn in section 5 to whether this
is always the best description, but for now will go along with it. Mathematically, we reflect an intuition that

a mapping link goes from s to ¢ by using the ordered pair (s, t) rather than (¢, s).

Now, it is normally also assumed that the use of a mapping link (s, ¢) to accomplish a transfer is in the
direction from s to ¢. Atone point in processing, a source-domain structure involving s may be being worked

on; and then, as a result of a transfer, a target-domain structure involving ¢ instead will be considered.

But, in principle, the direction of use is not constrained by the direction of the link, because the direction
of the link is just a matter of how we choose to describe the association between two items for our own
theoretical convenience. An analogy would be arrows on trees marking a walk through a forest: the direc-
tionality of the arrows does not of itself prevent their being followed in reverse. Indeed, mathematically,
given a mapping from one domain to another, the inverse mapping automatically exists: it is just the set of
links (¢, s) for each link (s, t) in the original mapping. Hence, it would be misguided to claim that the sheer

existence of a mapping constrained the direction of use.

11



Of course, in a particular understander the realization of a mapping link may be such that it can, in fact,
only be used in one direction, or that it cannot, in fact, be used in both directions with equal ease. As a
simplistic illustration, a link might be implemented in someone’s brain by a group of neural fibres that can
conduct activation in only one direction, or by a pointer in computer memory. But, although it might be
natural methodologically in such a system to stipulate that the mapping-link direction is the same as the use

direction, that equation is not forced upon us.

4 Usefulness of Reverse Transfers

As we have said, some accounts of metaphor allow for T—S transfers (see citations in section 1). However,
in those accounts, attention is focused on cases where the ultimate effect is to make some relatively long-
term change in the understander’s appreciation of the source domain. In contrast, the present article argues
that T—S transfers can be useful even when there is no effect on the source domain that outlives the short-
term purposes of the current processing (e.g., understanding a sentence), and where the original and main

goal of the processing—and perhaps the only goal—is to have some effect on the target domain.

The general argument is that T—S transfers lead to source-domain effects that feed into within-source-
domain processing that in turn ultimately feeds back into at least one S—T transfer. We therefore have the

distinction between direction of main transfer (D1b), which is normally S—T, from direction of individual

transfers (D2), which can be T—S, although there must be at least one S—T transfer if main transfer is to

be in this direction. The following subsections look at different types of T—S transfer.

4.1 Reverse Transfer of Reasoning Queries, Focus or Expectation

This subsection concerns the issue of transferring internally-generated queries between domains, as opposed
to transferring features or propositions. We will also liken transfer of focus and expectation to transfer of

queries.

We noted above that questions in ordinary language can be metaphorical. Their understanding is likely
to involve some sort of transfer from source to target. Plausibly, the result will be a query being posed in

target-domain terms. For instance, if the question is

12



(4a) “Is John a bulldozer?”

the effect of understanding might be to create a query in target-domain terms such as

(4b) Does John very strongly eliminate problems?’

Thus, transfer of queries from source to target is something that needs to be part of a full account of metaphor.

But the current subsection is about the reverse direction, where, moreover, the queries may arise not from
questions in ordinary language but from the process of understanding non-question utterances. Forms of the
T—S query transfer in this subsection have been proposed previously by metaphor and analogy theorists
(e.g., Markman, 1997), but the issue deserves further emphasis and elaboration than it has previously been

given.

Reverse transfer of queries is helpful in metaphor understanding because it is one way of allowing
context to be exploited, by focusing metaphorical processing fruitfully. This is especially important given
the notorious indeterminacy of the significance of metaphorical utterances. (See, e.g, Stern, 2000, on this

indeterminacy.) Suppose discourse contains the sentence

(5) “John is a tank”

and the understander does not yet know any metaphorical significance for the word “tank.” Let us simplify
the discussion by assuming that the understander only considers the military-tank meaning of “tank” in
attempting to work out the metaphorical significance of the sentence. What is the understander to take the

discourse to be claiming about John?

In particular, does the present reader have any clear idea what (5) is intended to convey, in the absence

of any guiding context?

One approach to understanding (5) would be blindly to take qualities of tanks, such as size, heaviness,
inexorableness, ability to withstand attack, and powerfulness, and transfer them in some form to apply

potentially to John, in the hope finding one or more that do appear to apply to him, or that help explain

"This sentence may sound stilted. The reader should recall that bold-face sentences are merely paraphrases of putative internal
representations, and are not intended to be idiomatic chunks of English in their own right.

13



why the sentence was uttered in the particular context at hand. This approach seems to be assumed in much
writing on metaphor. But it is the more wasteful the more qualities that could potentially be transferred,

because it seeks to transfer without having a handle in advance on possible relevance to the discourse.

The converse approach is to examine the context surrounding the sentence, and existing knowledge
about the situation being described, for issues that are raised there about John. After all, it is hardly likely
that in everyday discourse sentence (5) would be uttered in a context that gave no clue as to whether it was
physical size, emotional inexorableness or whatever that was relevant. Suppose therefore that (5) were to

appear in context as follows:

(5" Most of my colleagues get upset when they’re criticized. But John is a tank.

The first sentence here raises the issue of the ability to tolerate criticism. The “But” suggests a connection
(probably one of contrast) between the claims made by the two sentences. The understander can therefore,

on encountering (5), internally pose a query such as one of the following:

(6a) (i) Towhat degree D isJohn ableto tolerate criticism?

(ii) Is John ableto tolerate criticism well?

where D in the former is a variable whose value is intended to become set as the result of investigating that
query. Let us assume for the sake of example that the understander, on noticing that a tank is a military ob-

ject, and deploying prior knowledge of the “ARGUMENT AS WAR” metaphorical view (Lakoff & Johnson,

1980), has ready access to a mapping link from military attack-withstanding to criticism-tolerating. Then,
on the basis of a target-domain query such as in (6a), the understander can internally pose a corresponding

source-domain query such as one of the following:

(6b) (i) Towhat degree D is John able to withstand military attack?

(ii) IsJohn ableto withstand military attack well?

using a T—S form of copying-with-substitution. We can say therefore that a target-domain query has been

transferred to become a source-domain query, by going backwards across the mapping link just mentioned.

14



The source-domain query can then be answered within the source domain using the datum that John is a
tank. In the case of (6b)(i) the value of D found can then be transferred back to the target domain across the

mapping link to become, or at least to constrain, the value of D in (6a)(i).2

For our argument to carry through, it is not necessary for the context to raise the issue of toleration of
criticism in quite such an explicit or precise fashion as (5) does. Rather, we make the general assumption
that context provides relatively determinate information about what issue the utterer is addressing, in those
cases where the metaphorical utterance itself is indeterminate about that. In essence, there are likely to
be more potential S—T transfers suggested by the metaphorical utterance (the majority of which will be

irrelevant) than there are T— S transfers suggested by context.

But in very unhelpful cases, context might (i) not raise the issue at all, or (ii) only very implicitly
raise it, or (iii) raise many issues, so that it was not clear which one(s) the understander should address.
However, given the indeterminacy of the meaning-in-isolation of utterances such as (5), the situation for us
theoretically is no worse than it is for theorists who do not have any account at all of how context could
help with metaphor understanding. In any case it is possible that under conditions such as (i)—(iii) a human

understander might be genuinely puzzled as to the meaning-in-context of the metaphorical utterance.

Barnden and Lee (2001) and Lee and Barnden (2001a) also make the point that the existence of particular
mapping links can itself provide guidance as to what a metaphorical utterance is about, on the assumption
that utterances based on familiar metaphorical views will predominantly exploit the existing links rather
than require the creation of new ones. In that sense, mapping links themselves constitute a sort of default

context.

Barnden and Lee (2001) discuss the Anne/Kyle example given in the Introduction, and partially repeated

here:

would mean I’d have to take a stand ...,” she says.”

Barnden and Lee (2001) argue that the segment about acknowledgment can readily give rise to a target-

8Degrees with which things hold must be mapped somehow in metaphor. This point is rarely addressed in metaphor theories. A
start is made in Barnden & Lee (2001).
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domain query such as

(8a)To what degree was Anne able to operate in a conscious mental way on theidea of Kyle having an

affair?

We claim that the discourse not only rather directly suggests the involvement of the metaphorical view of

“MIND AS PHYSICAL SPACE” but also that of “IDEAS AS PHYSICAL OBJECTS.” We claim that the

latter view maps physical operation on ideas, by the agent’s conscious self, to conscious mental operation

on them by the agent. On this basis, (8a) can be reverse-transferred to create the query

(8b)To what degree was Anne's conscious self able to operate physically on theidea of Kyle having an

affair?

This query then guides the understanding, within the source domain, of the significance of the qualifier “I

the far reaches of her mind,” which indicates indirectly a very low level of ability by Anne’s conscious self

to operate physically on the idea. This result is forward-transferred to the target domain to become the

conclusion that Anne only had a very low degree of ability to operate in a conscious mental way on the idea.

The reason the qualifier “In the far reaches of her mind” indicates a very low level of ability by Anne’s

conscious self to operate physically on the idea is as follows. In applications of “MIND AS PHYSICAL

SPACE,” the conscious self of the person is implicitly viewed as being a person located in a main part
of the physical space, presumably distant from “far reaches.” The distance implies a very low degree of
ability of the conscious self to physical interact with the idea. The process of reasoning here, which is fully

implemented in the ATT-Meta system, is described in more detail in Barnden & Lee (2001).

Somewhat similar examples could arise from uses of “TEACHER AS MIDWIFE.” Imagine that a
discourse has been using this view. Suppose now the understander meets the following passage, where the

phrase “this one” refers to a particular idea, K, that is under discussion:

9 “Many good ideas are immediately forgotten. But Socrates himself fed and clothed this one.”

Let us assume that the metaphorical view does not involve any mapping links for feeding and clothing

someone, but that it maps the state of affairs of an idea-child being alive to the state of affairs of the idea being

16



remembered in society. (This mapping relationship is a component of the view of “IDEAS AS BEINGS

WITH A LIFE CYCLE” that we mentioned in section 2: recall that “TEACHER AS MIDWIFE” is a just

an elaboration of that view.) What sense is the understander to make of the second sentence in (9)? As in
the tank example, discourse context can provide guidance in the form of target-domain queries. One query

that could arise from processing of the first sentence and of the “But” is

(10a) Was K remembered for at least some while?

Then, by T—S transfer, query (10a) could become the following query in the source domain:

(10b)  Did K livefor at least some while??

The feeding and clothing actions in the second sentence in (9) could then be used to answer (10b) in the

affirmative. This result can be forward-transferred to become an affirmative answer to (10a).

Other inferences that could be made in principle from Socrates feeding and clothing someone (e.g., that
Socrates bought the food and clothes) may be irrelevant to answering (10b) and hence to answering (10a),
and therefore may not actually be made. Notice that we do not even assume that the understanding process
finds a target-domain parallel for the actions of feeding and clothing themselves. See section 7 for a little

more on this stance and Barnden & Lee (2001) for further explanation and justification.

That article also posits that, in metaphor generally, relationships such as helping, causing and enabling
carry over automatically between source and target domains. Hence, if there were some discourse-based
reason to do so, the understander could also conclude that Socrates helped the idea to be remembered, from

the source-domain hypothesis that Socrates helped the idea to live.

Finally, the issue of reverse-transferring queries translates naturally also into the notion of transferring
focus or expectations, rather than queries, from target to source. Consider again sentence (5), where in the
discourse context the issue being attended is people’s ability to tolerate criticism. By renaming this issue

as the current “focus” of the discussion (or at least one of several foci), or by saying that the discourse

°In Barnden & Lee (2001) we claim that an understander should by default carry over qualitative, situation-relative time dura-
tions and other temporal matters between source and target domains in metaphor generally. Thus, (10a) can be reverse-transferred
to become (10b) even though the relevant mapping link merely maps living to being-remembered.
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sets up an “expectation” that this issue will continue to be addressed, we can think in terms of reverse-
transferring this focus or expectation to the source domain via the linking between withstanding physical
attack and tolerating criticism, to become a focus on or expectation about withstanding physical attack in the
source domain. This focus or expectation then leads the understander to use the information in the source
domain that tanks are good at withstanding physical attack and John is a tank. Thus, the basic issues in this
subsection can be clothed in terms of reverse transfer of focus or expectation, rather than of queries. Reverse
transfer of focus, expectation or queries is what needs to be at play in accounts of metaphor that allow for

contextual effects to guide the process of understanding (e.g., Peleg, Giora & Fein, 2001).

4.2 Query-Directed Reasoning

Reverse query transfer is merely an application to metaphor understanding of the general technique of query-
directed reasoning (or goal-directed reasoning). Query-directed reasoning, also called goal-directed reason-
ing, is a powerful technique, much used in Al (see, e.g., Russell & Norvig, 1995). In this form of reasoning,
the process of reasoning starts with a query—an internally or externally presented question as to whether
something holds. Queries are compared to known propositions and/or used to generate further queries by
some means. (One means will be explained in a moment.) These further queries, which can be called
sub-queries, are investigated in the same way. When all the sub-queries directly arising from a query are
given a positive answer, then so is the latter query, unless there are strong enough arguments against. In

sum, queries are unrolled down to given facts, and then answers roll upwards towards the initial query.

There are a number of ways in principle whereby a query could generate a sub-query, but one typical
one is by a type of backwards consideration of rules (called backwards chaining). For instance, suppose the

system possesses a (defeasible) rule to the effect that

(11) IF X isastudent AND X isyoung THEN X isuntidy.

Suppose also that the query Is Peter untidy? is being entertained. Then the sub-query |s Peter a student?
and/or the sub-query Is Peter young? could arise. These would be compared to known facts and to THEN

parts of rules.
In the reverse query transfer of the previous subsection, the generation of sub-queries is done by T—S
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use of mapping links rather than by backchaining across rules. However, in section 7 we will see that

mapping links can be implemented as rules, so the two modes of sub-query generation become identified.

4.3 Reverse Transfer of (Un)certainty: Introduction

In our work on metaphor and the ATT-Meta system we have paid much attention to uncertainty, believing
that neglect of it can severely distort theories of metaphor. Uncertainty arises in metaphor in several forms,
including: uncertainty about what metaphorical views underlie a given utterance; uncertainty about what
to transfer between domains; and uncertainty of inferential connections within both the source domain the
target domain, given that the domains involved in metaphor in mundane discourse are generally common-

sense domains of knowledge.

When conflicting hypotheses supported by uncertain lines of reasoning (“arguments”) compete, there is
the matter of conflict resolution—the attempt to resolve the conflict by determining whether one hypothesis
has stronger support than the others. Conflict resolution can arise within domains, but can also occur in
metaphor understanding between arguments arising from different domains: notably between an argument

residing entirely within the target domain and one that involves a transfer from the source domain.

When an argument rests on some hypotheses that are uncertain, that uncertainty generally has some
influence on the levels of certainty attached to conclusions of the argument. As a special case, when an
argument includes an S—T transfer of a source-domain proposition, the certainty level of that proposition
can affect the certainty level of the target-domain proposition created by the transfer. We will also argue
for the reverse effect: that influences on the certainty of the target-domain proposition should be transferred
back to the source-domain proposition, even when it was the target proposition that was created from the
source one and the not the other way round. We will now deal with a positive version and a negative version

of this reverse-transfer point, in that order.

4.4 Reverse Transfer of (Un)certainty: Positive Influences

Consider the following hypothetical dialogue fragment, which uses the “TEACHER AS MIDWIFE” metaphor-

ical view, and exploits in particular the role of midwives in Ancient Greek society in helping the mother to

look after a baby once it is born:
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(A) Electra gave birth to an interesting idea the other day. | must say, Socrates really is an

excellent midwife. It was he who helped her come up with the idea in the first place.

(B) So I suppose he helped her develop it too.

It is reasonable for B to use the first two sentences of A’s speech-turn to give a relatively weak degree of

certainty to the following source-domain proposition, SP, where K is the mentioned idea:

(12a) [SP] Socrates helped Electra give birth to K

If, in a given situational context, someone gives birth and someone else is mentioned as being a midwife,
then there is a suggestion that the latter person is the midwife in that particular birth. From this, one of
course obtains the suggestion that the latter person helped during the birth. Now consider the target-domain

proposition

(12b) [TP] Socrates helped Electra produceK.

This proposition is stated in the third sentence of A’s speech turn. But, aside from that, it could arise by
a forward transfer step from SP. Whether or not this is how TP is actually created, any degree of certainty
that SP gets should be transferred in some way to TP. (See Figure 1.) Thus, TP should presumably get
from SP some relatively low level of certainty, because SP itself does not have high certainty—it is merely

a suggestion.

But TP is also strongly supported by processing the third sentence of A’s speech-turn. This “reasoning”

(by B) within the target-domain leads to an enhanced level of certainty for TP.

Now, within the source domain, B can infer from SP the proposition

(12¢) [SQ] Socrates helped Electratend K.

because of the role of midwives in helping to look after a baby once it is born. From this, a forward transfer

step gives B the target-domain conclusion that is expressed in her speech-turn

(12d) [TQ] Socrates helped Electra develop K.
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It is intuitively reasonable that TQ should end up with a high level of certainty. This can only happen, in
the absence of any target-domain reasoning link from TP to TQ, through SP acquiring an enhanced level of
certainty from TP. Without that, not only SP but also SQ and TQ would only have been relatively weakly

supported.

Thus, we see that positive influences on certainty should be transferred from target to source as well
as source to target. In effect, levels of uncertainty should be aligned as much as possible between the two
domains. (However, we do not exclude the possibility that sufficiently strong influences within the two
domains can force the certainty levels to be disparate. We do not insist on perfect alignment between the

relevant aspects of the domains.)

Of course, in the above example, a system that transferred reasoning links themselves from source to tar-
get could give TQ a high certainty level without doing reverse transfer. This is because the link between SP
and SQ could be transferred to become a link between TP and TQ. However, the approach we have outlined
does not need the considerable extra complication of trasferring networks of reasoning links, which can be
complex. There may be more than one source-domain proposition supporting SQ, and the connections to

SQ may be much more indirect than just the single link suggested by Figure 1.

4.5 Reverse Transfer of (Un)certainty: Negative Influences

We now turn to reverse transfers of negative influences on certainty levels. Consider the following dialogue

fragment:

(A) Electra gave birth to another interesting idea the other day. Once again, Socrates was the

midwife, but they soon quarrelled.

(B) Hmm, this may not be good for the idea’s further development.

See Figure 2. Propositions SP, TP, SQ, TQ are as before (12a,b,c,d respectively). However, we now assume

that SP has a high level of certainty because of the first two sentences of A’s speech-turn.

Let SR be the proposition that the idea is growing well (as a baby), and TR be the proposition that the

idea is developing well. Assume that there is a mapping link from the growing of babies to the developing
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of ideas, with quality of growing also mapping to quality of developing (so that growing well maps to

developing well). Hence SR supports TR by forward transfer.

Assume also that, in the source domain, when a midwife helps tend the baby then one can infer that the
baby grows well, with a high level of certainty. Therefore, in the absence of other indications B could infer
SR with a high level of certainty in the source domain from SP (via SQ). Then, B could infer TR with a high

level of certainty.

But now let us assume that, in the target domain, there is the rule that if someone helps someone else
produce an idea, but they subsequently quarrel, then it is unlikely that the former person will help the latter
develop the idea. Thus, B can use the “but they soon quarrelled” clause of A’s speech-turn to greatly reduce

the certainty level of proposition TQ.

It surely be anomalous to keep SQ at a high level of certainty but to put TQ at a low level, given that
the actions of tending a baby and developing an idea are meant to correspond in the metaphorical view.
Therefore, SQ should have its certainty greatly reduced. As a result, the same should happen to SR and TR,

because of the dependence of SR on SQ. This is why B’s statement is a reasonable one.

This example has therefore shown that T— S transfer of negative influences on certainty levels is some-
times needed, as a result of considerations in the target domain that bear against propositions that correspond

to propositions in the source domain.

In both the present subsection and the previous one, exactly how and when the flow of influence on
certainty occurs is finely dependent on the overall organization of reasoning. For instance, in the scenario
of Figure 2 it could be that SR and TR are inferred from SP before the argument for NOT(TQ) is found.
Therefore, the flow of negative influence does amount to a flow of changes in already-established tentative
uncertainty levels (of SQ, TQ, SR, TR). Or, it could be that TQ’s and SQ’s certainty levels have already been
set at a low level by the argument for NOT(TQ) before SR and TR are inferred, in which case SR and TR get
the “reduced” certainty levels shown in Figure 2 as soon as they are created. But in all cases the limitation

on the certainty of TQ must be transferred back to SQ.
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4.6 Metaphorization of the Literal

Our final type of T—S transfer arises from advocacy of a radical proposal about the way in which metaphori-
cal discourse should be treated. The proposal amounts to a thesis about the combination of information from
a discourse that at least intermittently maintains a metaphorical view of some target domain. The thesis is
that the combination may best be done in the source domain, not the target domain. In particular, we claim
that non-metaphorical, information-providing segments of the discourse may profitably be converted into
metaphorical terms during understanding (this is “metaphorization”). Metaphorical segments “conspire”
with each other and with non-metaphorical segments to create an overall source-domain scenario. S—T

transfers can then operate on parts of this scenario, to create a target-domain scenario.

For a real-discourse example of the naturalness and benefits of metaphorization, consider again the

Anne/Kyle example from the Introduction:

(13a) “In the far reaches of her mind, Anne knew Kyle was having an affair, but ‘to acknowledge the betrayal

would mean I’d have to take a stand. 1’d never be able to go back to what | was familiar with,” she says.

Not until eight months had passed and she finally checked the phone bill did Anne confront the reality

of her husband’s deception.”

We observed in section 4.1 that the metaphorical segment

“In the far reaches of her mind”

serves to imply that Anne had a very low degree of ability to operate in a conscious mental way on the
idea of of Kyle’s having an affair. The crucial point, in the source-domain reasoning, was the large physical

distance between the idea and Anne’s conscious self. Now, the segment

(13b) “Not until eight months had passed and she finally checked the phone bill did Anne confront”

is explicable on the basis that Kyle’s betrayal coming to her consciousness required considerable, deliberate

mental effort on Anne’s part. Also, the segment

(13c) “to acknowledge the betrayal would mean”
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fits well with the notion that the coming to consciousness would require a deliberate act by Anne. Now,
just because somebody has very low conscious awareness of something X does not generally imply that its
coming to consciousness is a deliberate, effortful act on the part of that person. After all, her consciousness
of X could be weak because she happens to be only momentarily distracted by something else, for instance,
with no implication that switching attention back to X would need a deliberate, effortful act. So, if a coherent
view of the discourse were sought within the target domain by the “traditional” method of Figure 3, there

would be little support for the deliberation and effort suggested by (13b,c).

On the other hand, by seeking a coherent view of the discourse within the source domain by the
metaphorization method of Figure 4, coherence is established more naturally and strongly. The confronta-
tion and acknowledgment in (13b,c) can be metaphorized to become an act by Anne’s conscious self of
going to the far reaches of the mind-space to interact with the affair idea. This requires deliberate effort by
Anne’s conscious self because of the physical distance between it and the affair idea. All that is left is to
transfer the deliberateness and effort to Anne herself, which is a plausible step. We then have coherence

between the “In the far reaches” segment and the rest.

Most existing accounts of metaphor, in not properly dealing with the role of metaphorical utterances in
discourse, leave one with the impression that the traditional method of Figure 3 would have to be used. But
it is highly impoverished compared to the method of Figure 4, as it does not fully access the richness of the

source-domain scenario.

But we are not saying that it is impossible to establish coherence somehow in the target domain—ijust
that this would be more difficult and less well guided. In the target domain, deliberateness and effort implied
by (13b,c) could in principle lead by reverse transfer to a suggestion of (or query about) deliberateness and
effort in source domain, and then confirmation of deliberateness and effort would arise in the source domain
from the far-reaches segment. This confirmation is then transferred to the target domain, to provide a basis

for establishing coherence there. However, in the target domain there would be no reason in the first place

to suppose that deliberateness and effort were the key to the coherence between the far-reaches segment
and the rest: recall that the mere, above-mentioned fact that the affair-idea is only weakly present to Anne’s
consciousness does not imply deliberateness and effort. In contrast, in the source domain it is much more

obvious that the scenario implies deliberateness and effort.
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By way of further illustration, we can consider the following hypothetical discourse fragment (14). It

uses the “TEACHER AS MIDWIFE” metaphorical view. In our discussion we will make some use of the

the matchmaking function of midwives in Ancient Greece, which is explicit in Theaetetus.

(14) “Socrates helped Theaetetus give birth to [some idea K].”

Similarly, Peter helped Veronica produce [some idea L].

It would surely be natural to take Peter’s help to be metaphorically a matter of helping a birth, given that the
context is already viewing idea production as birth. Indeed, we suggest that the understander can profitably

reverse-transfer the target-domain proposition that

(15a) Peter helped Veronica produce L

to become the source-domain proposition that

(15b) Peter helped Veronica give birthto L.

Then, the rich resources of the source-domain scenario are available to make further inferences. One such

inference, albeit an uncertain one, could be that Peter acted as a midwife for Veronica. There could then

be a further inference that Peter was instrumental in introducing Veronica to the responsible sexual partner.
This inference exploits the matchmaking function of midwives in Ancient Greece. Such further proposi-
tions could then lead by ordinary S—T transfer to new propositions in the target domain, for instance that
Peter introduced Veronica to someone who stimulated her ideas. Of course, there is no guarantee that this

proposition is true, but that is always the case with the results of metaphorical understanding anyway.

The traditional method of Figure 3 would allow room to infer that Peter is Socratic, partly because of
the word “similarly”; but once the metaphor used in the first sentence has been left behind there is no strong
impetus to make that inference, rather than simply interpreting the word to be pointing out that Peter is like

Socrates purely and simply in having helped someone produce an idea.

The argument somewhat relies on the source domain scenario not having a complete, equally rich and
extensive correspondent in the target domain. That is, reasoning in the source domain uses knowledge about

midwives and their role in (Ancient Greek) society, where that knowledge is not all mapped to corresponding
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knowledge in the target domain. That this lack of mapping is common in metaphor is argued further in
(Barnden et al., 1996; Barnden & Lee, 2001), but is also linked to common themes in metaphor research
such as the relative unparaphrasability of many metaphorical utterances (see, e.g., Goodman, 1979; Katz,
1996; Waggoner, 1990) and the relative familiarity, richness and accessibility of source domains as opposed

to target domains (see, e.g., Lakoff, 1993).

Even if the metaphorical mapping did capture all the richness of facts in the source domain, that might
still not be enough for a non-metaphorization approach to match a metaphorization one because methods of
reasoning peculiar to the source domain may profitably be accessed through metaphorization. For instance,
imagistic/diagrammatic reasoning might be used to good effect in a source domain that prominently featured
physical space and objects. Metaphorization allows such reasoning to be used indirectly to illuminate the
target domain without needing to have an analog of the reasoning method couched directly in target-domain
terms. Also, if familiarity of subject matter can affect the facility of people’s reasoning even if the pattern of
reasoning is kept constant (see, e.g., Johnson-Laird, 1983:29-34), source-domain reasoning stands to have

an advantage just from this factor.

In addition, metaphorical discourse sometimes portrays situations that are relatively exceptional. This
is true of the Anne/Kyle example, (7, 13a), which is exceptional if we assume that knowledge about infi-
delity is normally not suppressed by the betrayed partner. It is also true of examples of “TEACHERS AS
MIDWIVES,” assuming that most teachers are not Socratic. It may be relatively difficult to reason about
exceptional situations in the target domain, compared to using the resources of the source domain, precisely
because knowledge of target domains in metaphor is often sparse and impoverished in comparison to knowl-
edge of the source domains. In discussing the mental states of an agent, for example, verbs such as “think”
and “forget” are sufficient in standard situations. However, the more exceptional a situation is, the less likely
is it that standard target-domain words will be sufficient to capture the complexities and nuances effectively

and efficiently, and the more likely it is to need metaphorical description and source-domain reasoning.

Also, it is a mistake to think that, if there is an extended use of a metaphor across a stretch of discourse,
then target-domain information has to be derived from each metaphorical patch in the stretch. It may only
be necessary to switch to the target-domain once some source-domain conclusion has been obtained from

within-source-domain reasoning that the stretch stimulates. Thus it may not only be fruitful but also much
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more economical to metaphorize intervening literal segments than to literalize the metaphorical ones, de-

pending partly on the relative numbers of literal and metaphorical segments.

Finally, the considerations about query-transfer from the previous subsection can be extended to bring
in a type of metaphorization. Suppose that the argument for NOT(TQ) in Figure 2 is in fact deemed strictly
stronger than the SQ-based argument for TQ, so that NOT(TQ) is established in preference to TQ. As
before, the certainty level of TQ will need to be reduced (assuming it is not already low), with consequences

as before for SQ, SR and TR. However, it is now also appropriate to create and affirm NOT(SQ) in the source

domain, in order to to maximize the partial match between the two domains.’® NOT(SQ), which is the result
of metaphorizing NOT(TQ), could have important consequences in the source domain, and hence important
consequences in the target domain by virtue of further forward transfer. In our example (recalling that
SQ was the proposition that Socrates helped Electra tend K), one (uncertain) conclusion from NOT(SQ)
together with other information, such as that there are no other midwives in the scenario, could be that
Electra felt especially insecure while tending K. Hence, provided that mental/emotional attitudes such as
insecurity map over from source to target, we can conclude in the target domain that Electra felt especially
insecure while producing K.** There would have been no reason to conclude this in the target domain

simply on the basis of the hypothesis that Socrates did not help Electra produce K.

The metaphorization approach appears to be a radical departure from other research on metaphor, even
discourse-sensitive research such as in Hobbs (1990). Hobbs” approach does not preclude metaphorization,
but he does not appear to have argued for it. Much more investigation needs to be done into metaphorization,

including into the question of when it is beneficial for the understander.

Reverse transfer of queries and of certainty can be viewed as a form of metaphorization. However, the
distinctive element of the metaphorization discussed in the present section is that propositions in the target

domain are used to create propositions in the source domain that would not otherwise be there.

Barnden & Lee (2001) claim that when a proposition is transferable, then so is its negation.
"Barnden & Lee (2001) argue that mental/emotional attitudes generally do carry over in metaphor, irrespective of what the
particular metaphorical view is. It is similar to a claim of Carbonell (1982).
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5 Direction of Mapping Links versus Direction of M etaphor

If the intuitive direction of a metaphorical view of “A AS B” is from B to A (direction Dla in section
3.5), and the main transfer is also from B to A, it seems natural for the intuitive direction (D3) of the
mapping links involved in the metaphor to be the same. However, this is at best simplistic and may even be

generally misguided.

In fact, it is interesting to note that T—S mapping links are what are actually suggested by the very nam-

ing of metaphorical views. Take the name “IDEAS AS PHYSICAL OBJECTS,” referring to a metaphorical

view that is very commonly used in discourse. The name itself suggests that, in the current discourse con-
text, ideas are in general to be taken as physical objects, but it does not ostensibly indicate that physical
objects are in general to be taken to be ideas. This suggests that, if anything, it is more intuitive to think
of the being-idea property in the target domain as mapping to the being-physical-object property in the

source domain, rather than the other way round as would be conventional.

We will flesh out this point by looking at some examples. Metaphorical views of “IDEAS AS PHYSICAL

OBJECTS” and “MIND AS PHYSICAL SPACE” are used in the following discourse segments, where we

have emphasized some words of interest by capitalizing them:

[Davis, 1994:p.147]

(16b) “She paced around her dark living room for nearly an hour, trying to force him away, to will him out

of her mind. ... She’d gotten it down to a formula—sending a man down a long ROAD in her mind, over

some HILLS, into the next COUNTY, ...” [Davis, 1994:p.48]

My Story, May 1995, Editions Press limited, Gibraltar.]

(16d) “stirring up layers of MUD-encrusted memories” [Heard in conversation.]
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In these examples, some ideas are being viewed as physical objects, which are located in minds viewed
as physical regions. The ideas so viewed are an idea of the letter in (16a), an idea of the man in (16b),
the reasons in (16c), and the memories in (16d).1> Therefore, the source-domain scenarios presented by
the segments do indeed contain physical objects that correspond to ideas in the target-domain situations
being described. However, other physical objects in the source-domain scenarios should presumably not be
taken to correspond to ideas—or at least there is little evidence that they should be mapped to ideas. These

physical objects are or include the ones referred to by the capitalized words in the segments.

If, therefore, one takes the property being-physical-object to map to the property being-idea, one would
have to say that, nevertheless, not all applications of being-physical-object in the source-domain scenario
map to being-idea in the target domain. This is an unfortunate incoherence between the property and its
applications, and brings into question the idea that the being-physical-object property maps to being-idea
after all. Quite apart from conceptual inelegance, it means that an attempted transfer act that works on a
proposition in the source domain that involves being-physical-object cannot safely assume that this property
can be replaced by being-idea. One could, of course, say that the being-physical-object property does not
map at all, and that it is only particular physical objects that map. But that is surely less intuitively appealing
than having some sort of mapping of a property, and the idea that properties should map is commonplace in

the metaphor literature.

It is evidently simpler and more elegant to take the following, reverse, stance: the property being-idea
maps to the property being-physical-object. This is a natural mapping link because it is a reasonable

assumption that, given that discourse is using the “IDEAS AS PHYSICAL OBJECTS?” view, if one idea in

the specific target-domain scenario at hand is being viewed as a physical object then others are too. Consider

for instance the following hypothetical discourse segment:

(17) “Many ideas had already been whizzing around inside Mary’s mind.” John’s question made her think

of even more.

This again uses both “IDEAS AS PHYSICAL OBJECTS” and “MIND AS PHYSICAL SPACE,” in the first

2In (16a) and (16b), we take the references to the letter and the man respectively to be metonymically referring to ideas of
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sentence. It would be natural to assume that the further ideas implied by the second can also be viewed as
physical objects inside Mary’s mind-space, and indeed whizzing around in it. (This is another example of
metaphorization.) Thus, it is plausible that the mapping of being-idea to being-physical-object has uniform
application to all ideas mentioned in the local discourse context. (This may be a less safe assumption in the

case of a less standard mapping link.)

It may even be the case that all mapping links for properties, and similarly for relations, should go from
target to to source. However, we cannot currently justify such a strong claim, and will therefore assume that
in a metaphorical view some mapping links may need to go from target to source and some from source to
target. To accommodate this possibility we can replace the single mapping by two mappings, one consisting

of S—T links and the other of T—S ones.

As we stressed in section 3.7, the direction of mapping links is purely a mathematical matter with no
intrinsic operational consequences, and transfers using T—S links can be S—T (see D2/D3 distinction in
section 3.7). The issues we have discussed in this subsection are merely matters of theoretical convenience

and coherence.

6 Asymmetry of Metaphor

The reanalysis of directionality in metaphor, resulting in particular in increased emphasis on reverse transfer,
makes it incumbent upon us to explain what the asymmetry of metaphor consists in, and simultaneously

allows us to clarify it.

It is frequently pointed out that metaphor is asymmetric (e.g., Way, 1991; Gentner & Bowdle, 2001),
in the sense that a view of “MIDWIVES AS TEACHERS” is clearly distinct from a view of “TEACHERS

AS MIDWIVES.” The present article complicates the nature of asymmetry, as it claims that the direction
of the metaphor does not completely determine the direction of individual transfers or even the intuitive
direction of mapping links. Thus, the difference between “A AS B” and “B AS A” is not a simple matter of
what direction the links or transfers go in. So, what does asymmetry amount to? There are two sides to the

answer.

The observations to be made show in particular that criticisms of comparison theories of metaphor on
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the grounds that comparison is symmetrical whereas metaphor is asymmetrical (see, e.g., Way, 1991) are
in part misguided. In this context Stern (2000:p149) also makes the point that similarity is not necessarily

symmetrical.

6.1 Asymmetry of Main Transfer and of Role of Subsidiary Transfers

We stressed that main transfer is in our account still from source to target. So, uses of “A AS B” and “B AS
A differ as to direction of main transfer, and that alone constitutes a type of asymmetry. It is obviously very
different to conclude, say, that in reality certain teachers help certain students from concluding, say, that in

reality certain midwives help certain pregnant mothers.

Also, non-main transfers in understanding a usage of “A AS B,” if they are of the reverse types described
in section 4, will just be aids to the transfers that constitute the main transfer. Suppose that a use of “A AS
B” involves a reverse transfer of a proposition P 4 from A to B in the spirit of metaphorization (section 4.6),
to generate a proposition P g in domain B. Suppose that the same proposition P 4 is forward-transferred from
A to B in some use of “B AS A” to become P g. Although P 4 is transferred to become P g in both cases, the
status of Pp is different in the two. When P 4 is forward-transferred, Pg is at least a tentative claim about
the target situation the discourse is describing; but when P 4 is reverse-transferred, P is merely an aid to

building a source-domain scenario that could illuminate that situation by other, forward, transfers.

6.2 Asymmetry of Aspects or Links Used

Contrary to the example of the previous subsection, just because P 4 reverse-transfers to become Pz in a use
of an “A AS B” view does not generally mean it has to forward-transfer to become P g in a use of a “B AS

A” view, or vice versa.

Here we first observe an important complication that we suspect the discussion of asymmetry in the
literature has neglected. Several different views could all be given the same name “A AS B”: that is, there
could be different mappings between any two given domains, useful for different purposes. Also, two differ-
ent mappings between A and B could be compatible, so it is arbitrary whether we regard the two mappings

as defining different views as opposed to defining different parts of the same view. In the same vein, two
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different uses by discourse of the same overall mapping could use somewhat different subsets of the set of
mapping links constituting the mapping. Thus, to discuss asymmetry properly, we need to concentrate on
the question of what mapping links are being used in particular discourse uses of metaphorical views, rather

than on names of form “A AS B.”

In particular, while it is possible that some use of an “A AS B” view for a given A and B involves the
same aspects of A and B as some use of a “B AS A” view, there may equally be some use of an “A AS
B” view that involves a different set of aspects of A and B from some use of a “B AS A” view. And even
when the same aspects are used, the linking could in principle be different. A similar point is made by Stern

(2000:p.153).

For example, a view of “INDUSTRIAL COMPANY AS ANIMAL” might be used to talk about the

company as an entity taking actions in the world, eating other companies, etc. The same mapping links (up

to inversion) might be involved in using a view of “ANIMAL AS INDUSTRIAL COMPANY” to discuss

eating activity and other external actions by animals. But, equally, a view of “ANIMAL AS INDUSTRIAL

COMPANY” might be used rather to talk about the internal biological organization of animal bodies. It all

depends on context.

Having said all this, if there is a viable “A AS B” view then we suggest that it is plausible that there
will also be a viable “B AS A” view using the same mapping links (or their inversions), provided that A is
sufficiently rich to serve as a useful domain for illuminating B. In such a case the two directions of view can
act symmetrically with respect to each other, in the sense that they use the same mapping up to inversion.
(Of course, they are still asymmetrical in the sense of section 6.1.) But the previous paragraphs establish

that the two directions may also be able to act asymmetrically with respect to what is mapped to what.

7 TheATT-Meta System

The ATT-Meta system has been described most recently in Barnden (2001) and Barnden & Lee (1999, 2001).
The present section briefly sketches the nature of the system and summarizes how it is related to the issues
in previous sections. Barnden et al. (2002) provides a detailed account of an ATT-Meta implementation of

teacher/midwife examples that involve these types of transfer. These examples are closely related to those
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used in section 4.

7.1 Introductory Description of AT T-Meta

ATT-Meta is aimed at performing the reasoning needed for understanding a broad class of metaphorical

utterances that we call map-transcending utterances based on familiar metaphorical views. In the general

approach of which ATT-Meta is a specific instance, the understander (e.g., ATT-Meta) already knows the
metaphorical views used, and therefore possesses source/target mappings underlying those views; however,
the utterance is map-transcending in that it uses aspects of the source domains(s) that are not mapped by the

mappings to the understander. For example, consider again the phrase (16d), “mud-encrusted memories.”

This rests on “IDEAS AS PHYSICAL OBJECTS”—uwhich is likely to be familiar to typical understanders.

The utterance is map-transcending for the understander if the understander does not possess mapping links

that connects mud or encrustation to some aspects of mind.

As we have just implied, we take a radically relative view of metaphor, respecting the likelihood that
different language-users, even if individually typical, may (a) be familiar with somewhat different metaphor-
ical views, (b) roughly share a particular metaphorical views and yet link source and target aspects together
somewhat differently, and (c) have different lexicons and hence different distribution of word-senses over
domains. Therefore, there is no objective fact of the matter about whether an utterance is metaphorical,
about what metaphorical view(s) it rests on (and therefore about what mapping links exist), or about what

counts as map-transcending. These matters are all language-user-relative.

ATT-Meta is designed on the principle that the understander should, by default, not try to create new
mapping links to handle map-transcending aspects of utterances. This is the principle of Map-Extension
Minimization. Rather, the system should try to do source-domain reasoning that links the map-transcending

aspects to source aspects that are already mapped by the mappings possessed by the understander.

An allied principle is that source-domain knowledge used in understanding a metaphor may not itself
need to be transferred or be usefully transferrable. An example of this is the proposition that Socrates lived

in Athens in the example at the end of section 4.4.

ATT-Meta handles the Anne/Kyle sentence as follows, given knowledge of “MIND AS PHYSICAL
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SPACE” and “IDEAS AS PHYSICAL OBJECTS,” and assuming that “far reaches” only has a spatial sense

and that this notion is not mapped to the mental domain. The most important knowledge about the metaphor-

ical views is the following mapping link:

degree of (in)ability to operate physically on an idea, in the source domain (physical objects)
maps to degree of (in)ability to operate in a conscious mental way on the idea, in the target

domain (someone’s mind).

ATT-Meta can reason, mainly using commonsense knowledge about physical spaces and objects, that Anne’s
conscious self has only a very low ability to operate physically on the idea that Kyle was having an affair.
This is because the far reaches of a physical region are very distant from the main part of the region, and
Anne’s conscious self is taken in the metaphorical view to be in that main part. The reasoning is conducted
in the terms of the source domain. Then, using the known mapping link displayed above, ATT-Meta can
create in the target domain the hypothesis that Anne has only a very low ability to operate consciously on
the idea. This example is treated in much more detail in Barnden & Lee (2001). A variety of other examples

are also treated in that report and in other reports cited in it.

Both ATT-Meta’s long-term knowledge of individual domains and its knowledge of metaphorical views
is couched in terms of IF-THEN rules. One crucial rule about the domain of physical objects and space can

be glossed in English as follows:

IF O isaphysical object AND P isa person
AND O isnot physically accessibleto P to degree D (at least)

THEN presumably P cannot physically operate on O to degree D (at least).

One rule about midwives that is used in the implementation in Barnden et al. (2002) is

IF Sisa person
AND Sisthe midwifefor P giving birth to B
THEN presumably ShelpsP give birth to B.

The “presumably” annotations make these rules into default rules: even if it is certain that some particular
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person P cannot physically access some particular object O to some particular degree D, it is only presumed
(as a default) that P cannot physically operate on O to degree D. Propositions as well as hypotheses are
annotated with one of a small set of qualitative certainty measures. These include “certain” and “presumed.”
The first rule also illustrates that ATT-Meta can handle degrees to which states of affairs can hold. There is
a small set of qualitative degrees going from “very low” up to “absolute.” Matters of degree are important

in metaphor.

A given metaphorical mapping link is implicit in either one or two transfer rules capturing the two
different directions of transfer that the link could in principle support.'®  For instance, a mapping link

between physical operation and mental operation within the view of “IDEAS AS PHYSICAL OBJECTS”

is implicit in the following pair of rules:

(19a)
IF inreality X isaperson and K isan idea
AND K ishbeing viewed as a physical abject
AND person X's conscious self isbeing viewed as being able to operate physically on K to at least
degree D
THEN presumably in reality X can mentally operate consciously on K to degree at least D.

(19b)
IFinreality X isaperson and K isan idea
AND K isbeing viewed as a physical object
AND in reality person X can mentally operate consciously on K to at least degree D
THEN presumably X's conscious self is being viewed as being able to operate physically on K to

degree at least D.

The first rule would be used for forward transfer of propositions about X’s conscious self operating phys-
ically on ideas, whereas the second would be used for reverse transfer of propositions about X operating

mentally on ideas.

For “TEACHER AS MIDWIFE,” one crucial mapping link is implicit in the following pair of rules, used

B\We have elsewhere called such rules conversion rules.
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in the implementation in Barnden et al. (2002):

(20a)
IFinreality X isaperson and K isan idea
AND K isbeing viewed as a child
AND X isbeing viewed as giving birth to K
THEN presumably in reality X producesK.

(20b)
IFinreality X isaperson and K isan idea
AND K isbeing viewed as a child
AND in reality X produces K

THEN presumably X isbeing viewed as giving birth toK. .

7.2 Reverse (and Forward) Transfer of Queries in AT T-Meta

ATT-Meta’s reasoning is entirely query-directed. So, for instance, in the Anne/Kyle example the reasoning
steps mentioned arise from a backwards-going process of query construction, proceeding backwards through
rules. In particular, a query in target-domain terms about the degree of ability of Anne to mentally operate
consciously on the Kyle-affair idea in reality leads, via rule (19a), to the creation also of a query in source-
domain terms about the degree of ability of Anne to operate physically on the idea, under the metaphorical
view. Thus, the system exhibits T—S transfer of queries. Note carefully that such reverse transfer occurs by

backchaining over forward transfer rules.

The system also performs S—T transfer of source-domain sub-queries that arise in the course of reason-

ing, by backchaining over reverse transfer rules such as (19b, 20b).

7.3 Reverse (and Forward) Transfer of Certainty Influences in AT T-Meta

The system’s metaphor-based reasoning is thoroughly integrated into a general-purpose framework for un-
certain reasoning using qualitative uncertainty measures. Reasoning in source-domain terms and in target-

domain terms is generally uncertain. Rules and propositions are annotated with qualitative certainty levels.
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There is a heuristic conflict-resolution mechanism that attempts to adjudicate between conflicting argu-
ments, by considering their relative specificity. As a result of conflict-resolution, the certainty of one or
more propositions is downgraded. Reasoning leaves behind a record of dependency links between propo-
sitions, so certainty-up/downgrading of a proposition often leads to up/downgrading also of propositions

dependent on it.

This applies just as much to reasoning that crosses between domains via transfer rules as to reasoning
within domains. Because mapping links are generally clothed in reverse-transfer rules such as (19b, 20b)
as well as in forward-transfer rules such as (19a, 20a), ATT-Meta performs reverse transfer of certainty

up/downgrades when reverse-transferable target-domain propositions are up/downgraded.

Because of the extensive within-source reasoning that ATT-Meta often performs, up/downgrades within
the source domain can lead to other up/downgrades in that domain, and hence to up/downgrades in the target

domain by virtue of forward transfer via rules such as (19a,20a).

The handling of negative influences is actually stronger than just by reverse transfer of certainty down-
grades. Generally, transfer rules are accompanied by negative versions. For example, corresponding to
(20a,b) there are rules allowing not-giving-birth to be forward transferred to become non-producing, and
not-producing to be transferred to become not-giving-birth. In this way, NOT(TQ) in Figure 2 would be

reverse-transferred to become NOT(SQ).

7.4 Metaphorization of Literal Information in ATT-Meta

Because of the reverse transfer rules such as (19b, 20b), ATT-Meta can metaphorize literally-stated informa-
tion, and such metaphorization steps are seamlessly mixed in with other reasoning steps. However, only lim-
ited experimentation on this has been done so far using ATT-Meta. A simple case of it in a teacher/midwife
example is reported in Barnden et al. (2002). The reverse-transfer of NOT(TQ) in the previous subsection
is itself a kind of metaphorization (assuming TQ derives from target domain premises obtained from literal

statements), and allows the type of reasoning described towards the end of section 4.6.
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7.5 Asymmetry of Metaphor in ATT-Meta

Asymmetry of metaphor is fully supported in ATT-Meta on the lines of section 6. It is instructive to look
at the following situation that could hold in ATT-Meta. Consider again the reverse-transfer rule (19b) for

“IDEAS AS PHYSICAL OBJECTS.” It has the overall form:

IF K isinreality an idea AND K isbeing viewed as a physical object AND ...
THEN ....

Now consider forward-transfer rules for a hypothetical reversed view of “PHYSICAL OBJECTS AS IDEAS.”

These would have the overall form:

IF Oisin reality a physical object AND O isbeing viewed asan idea AND ...
THEN ....

These two rule-forms differ crucially in their first two conditions, and may also differ arbitrarily in the

remaining condition parts. Thus, reverse-transfer rules for “IDEAS AS PHYSICAL OBJECTS” will act

under entirely different circumstances from forward-transfer rules for “PHYSICAL OBJECTS AS IDEAS.”

This is true even when the source and target aspects mapped are the same or similar. However, the THEN
parts of the above two rule skeletons can also be arbitrarily different, so that what aspects are mapped can

be arbitrarily different.

7.6 Pretence vs. Reality Rather Than Source vs. Target

The account so far of ATT-Meta oversimplifies in that it is merely an approximation to say that ATT-Meta’s
transfer rules such as (19a,b) map between source and target domains. Rather, a rule like (19a) or (20a) maps

from a metaphorical pretence context to the reality context, while a rule like (19b) or (20b) does the reverse.

A metaphorical pretence context* is a special computational environment where the normally-absurd sit-
uation described the metaphorical utterance taken at face value can be reasoned about. This situation is,

for instance, one in which Theaetetus gives birth to babies that are also ideas. The rule elements in (19a,b,

T4\We also call this a metaphorical pretence cocoon.
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20a,b) qualified by “being viewed as” are about the contents of the pretence context and could be glossed as

“being taken in the pretence context as.”

However, in practice, most information and operations in the pretence context are in source-domain
terms, while most target-domain information and operations are in the reality context. Thus, it is roughly

true to say that rules like (19a,b, 20a,b) map between source and target domains.

In fact, ATT-Meta does not impose any restrictions on the domain of information used in the pretence
context, because domains have no explicit existence in the system. There is just an undifferentiated set
of rules that are applied uniformly by the system. In particular, target-domain information can be used in
the pretence context, which is useful in particular when the source and target domains overlap. Moreover,
entities are shared between the pretence space and the reality space: for example, the idea of Kyle’s affair
exists in the pretence context as well as in the reality context. In the pretence context it is categorized both
as a physical object and as an idea. This is in contrast to approaches to metaphor in which there is a physical
object that is separate from the idea, and a mapping link between them. In effect, in the ATT-Meta approach

some mapping links are collapsed to identity links.

Because of the mixing of domains in the pretence context, this context can be viewed as a “blend
space” roughly on the lines of (Fauconnier & Turner, 1998; Coulson & Matlock, 2001). Indeed, Barnden
(1998b) applied ATT-Meta without modification to implement the reasoning in the virtual-ship-race example
discussed in papers on blending theory (e.g., Fauconnier & Turner, 1998), even though this example need
not be described as involving metaphor. Thus ATT-Meta can be seen as a technically worked-out realization
of some aspects of blending theory. See also the application of the ATT-Meta approach to blending and

counterfactuals in Lee & Barnden (2000, 2001c).

8 Conclusions

The main conclusions are that (a) reverse (i.e., target-to-source) transfers of several distinctly different types

are desirable in metaphorical discourse understanding; (b) in particular, metaphorization of literal utterances

Rules (19a,b, 20a,b) are themselves oversimplified in this article: there can be multiple, nested pretence spaces (Lee & Barnden,
2001a), and transfer rules can work between two pretence contexts where one is nested within the other. Such nesting is used to
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can be desirable; (c) several different notions of direction in metaphor need to be distinguished; (d) the
directions of mapping links are sometimes or often the wrong way round in accounts of metaphor; and (e)
asymmetry of metaphor does not arise from having mapping links or transfers going in any one particular

direction.

Although we have, for definiteness, couched our considerations in terms of mappings, which might seem
to make the article relevant only to analogy-based accounts of metaphor, in fact the crucial considerations
carry over to other accounts. All accounts must ultimately involve some notion of flow of information,

emphasis, etc. from one domain to another.

To continue point (e), asymmetry arises for four reasons: (i) the direction of main transfer is switched,
(if) a particular transfer that happens to be involved both in a use of a metaphorical view and in a use of
a reversed view will have different roles in the two cases, (iii) uses of “A AS B” and “B AS A” views in
particular discourses can deal with different aspects of A and B, and (iv) even when they deal with the same

aspects, the way aspects of A are linked to aspects of B can differ.

Reverse transfers of all the sorts that have been discussed in this article are supported in a routine way
by the ATT-Meta system, and asymmetry is fully supported. Blending theory also allows transfers into
and out of the blended space, including transfers from the blended space back into a source domain. The
LISA model for analogy (Hummel & Holyoak, 1997) allows transfer to go from target to source, though
the relationship to the considerations in the present article is unclear. Thus, a small number of approaches
are beginning to allow effects such as those in this article. However, the topic appears to have seen little
theoretical analysis, psychological experimentation or computational realization, and is a fertile ground for

future study.
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NOTE TO REFEREESEDITOR: Shortening the Paper
If necessary the paper could easily be shortened by removal of the material on asymmetry (sections 6 and

7.5) and/or the description of ATT-Meta (section 7). We believe the rest of the paper could stand on its own,

though strengthened further by those sections.
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