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Summary

A major problem confronting computer pro'ram. driven
by naturel-l ngu ge input consists of the interprectation of
linguistiic expressions for which the intended literal
meaning is not explicitly given by the lexiorl components
of the expression. An example is the "extended use' of the
verb 'leap' in 'the country leapt to presperity'. bSuch
extended usages-~whether cuasi-as imilatcd or original--
can be considered metaphorical to the extent th.t they are
based on analogies. This paper establishes a framework for
interpretins metaphoricol expres ionk by analysis of under-
lying abstract components--such &s "trans:tion" and "inten-
sity'" for thc above example. 7This is in contrast to pre-
vious approaches whic¢h rely on & mumber (f word senses
intended to renresent metap oricel us.ges directly.

An experimentcl rro:ram find. literal interprctations
for innut reprcsenting a simple scnto'ce in vwhich the
"verbol concept' (action, state or ¢ ttribute) is used meta-
phorically. This in ut has thc gener 1 conliguration
'SUBJEUT ViuB OBJECT SOURCE/GU.AL' or ':UBJI.CT Pr..DIC. TE-
ADJECTIVE'. The interpretation are given in the form of
primitive :Inglish peraphrases. The.e paraphrases, which
are intended merely to illustrate the informctien wvhich

can be extracted from metanhorical inHut, sre b.sed on



semantic representations which are convertible to structures
spacified by Schonk'!s conceptual dependency theory. 'The
interpretation of metaphorically used verbs thus represents
a particul.r case of the general tasks of disambiguation

and interpretation encountered by the concentual dependency
parser,

The opproximetion to the literal me.ning of a metaphor-
ical wverb is achieved through reference to semantic descrip-
tions based primarily on a small number of.conceptual features
and abstract structures. THese descriptors are specified ior
classes of those concepts which are ci:pressed in cnglish by
nouns, verbs, adjectives «nd prepositional phrases. The
complete set of values itor the descriptors ox verbal concepts
is represented as a multi-dimensional matrix containing the
defined concepts. This matrix, which is only portially
described in this paper, exhibits relationshipbs and analogies
which underlie metapihorically used verbs,

The relative independence and ebstract character of the
basic sem«ntic descriptors render the system eaéily extensible
to further capabilities, such as more conclusive interpreta-
tions or the tre tment ol more challenging expressions. The
emphasis on systematic aescriptions .nd primitive concepts to
produce simple p raphrases is viewed as rerlecting human
understanding or novel linguistiec expressions and providing

a model to explore questions related to such under.tanding,
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1. Approach

Metaphorical usages have often been regarded as '"special
casces" to which the particular language analysis method under
discussivn did not apply. This paper presénts a method for
computer undesstanding of a class of phrases in which the
verb is used "metaphorically", but which ignores the dis-
tinction between "extended" and '"assiwil ted'" usages. This
approach provides flexibility in handling previously unseen
usages., The assumtion underlying this approach ié that
analogies are involved in language understanding to a greater

extent than speakers consciously realize,

1,1, Analogies

Analogies arc the means by which we substitute, extend
or borrow concepts. In the use of an analogy, a word is
borrowed irom its usual context to express some component of
meaning shared by the concept underlying the borrowed word
in its literal scnse and the concept which the borrowed word
is to represent. This results in an extendea or metaphorical
use oxr the word. The system to be described is intendeu to
show the analogy comprehension necessary for the interpreta-
tion of metaphorical usages of verbs.

The problem of determining the meaning of a metaphorical
expression 1s one of knowing the critical similarities and

differences which a borrowed sense of a word has with respect



to the oriyginal sensc. In some cases an essentielly meta-
ohorical usage cecases to be thought of as borrowed, and
acyuires an idiomatic scnse of its own. Towever, ix the
similorities and differences which enter into :etaphoricol

-
Py

usayes c¢.n be identified, we can still hondle such an ex-
nression as we ao those exnressions which cre gener:lly
viewed as wotanhorical. Consider (he uxouaples

1) the House Killed the bill

2) 1 sce whet you mean
Herc the first example apnears to be metaphorical, the second
not. & language analy..er preparcd to handle only non-meta-
phoric.l input might achieve the correct interpretation of
'I sce' in the sensec of 'I unuerst.ndt!'. Illocever, it would
succeed only if 'sec''were listed in the dictionaiv as ecuiv-
alent to 'unuerst.nd' in one sensc., Such a solution ignores
the copanilities which humcns have for correctly interpreting
such scntences without h ving lecrned this synonymity. A
parser which lacks this ability, i.e. to interpret without
relying on ad hoc aids, will n.t have the flexibility required
to arproach similsr problems in which such 2ids are missing
due to the prejudices of the nerson who defines verbs for
the lexicon.

In this sense, we should be able to uncerst-nd meta-
phorical sentences on the basis of an analogy to the ordinary

or literal sense of the words involved. The ex.n-les



1) The idea of growang their own radishes was bornm ,
2) He hid his embarrassment about the honey pot
3) He relinquished his hopes
4) Her painting said something to me
are all metaphorical in different ways with respect to the
ordinary sense of the verb: the literal effect of thide!'! is
visual; that of 'relinquish' has to do with control of a
phyasical concept; that of 'say' has to do with linguistically
expressed information. But in each case there is an analogy
between the prdinary and the metaphorical usage of the wverb.
The analo’ myonsists of the similarity of the '"effects" which
occur in the mon-metaphorical and metaphorical usages:
1), The idea (= to grow their own radishes) was born
The baby (= Percy) was born
EEffect = A new idea (baby) can be related to
2) He hid his embarrasswment about the honey pot
de hid the honey pot
Effect = Others are not visually awure of his embarrass-
ment (honey pot)
3) He relinquished his hopes
He relinquished the presidency
Effect = He no longer has a certain attribute
k) Her painting said something to me
Her book said somet! ng to me

She said something to me

Effect = I have a,new mental concept to consider



Information derived from such metaphorical expressions
should at least include analogous efrects of this kind,
vhich repres:nt the "result" component of the meaning of the
expression. (A rclated problem of extracting congeptual
inferences is discussed by Schank and kieger (87.)

This task requires a verb description system which
categorizes verbs'by two criteria:

1) the identiticuation of uan,underlying structural
component which is similar for verbs which are used
analogously in linguistic expressi.ns, and

2) the identification of a certain level at which the
verb applies, such as 'physical',

Each verb will thus be classified, not in terms of a single
category, but in terms of two types of variables having
values according to these two criteria. Thus levels and
structure-concepts must be determined which can be used as

a basic form of description of werbs in the dictionary.

l.2, Conceptual dependency interpretations

In addition to such verb descriptions, which serve the
analysis task, the form of '"target'" representations, i.e. of
the literal interpretations must be considered. The basic
assumption underlying a choice of representation is that a
"translation'" from a metaphorical to a corresponding literal

exnression cannot be achieved by manipulation of components



at any syntactic level, What is needed is an "interlingua",

which deals with relationships between concepts at the

cognitive level. The conceptual representations which apply

to this interlingua are not dependent on the original lexical
form (or language) of the input, and can be used to generate
paraphrases of the input into the same oxr other languages,
given the concept-to-syntax mapping rules for that Language.
The choige of a form of conceptual representation must be
guided by the extent to shich it shows relutionships between
concepts at the cognitive level, The conceptual dependency
theory of Schank (6-9) provides such a representation in
terms of predicative and qualifying dependencies between
conceptual categories and is assumed as the context of the
method presented here,

In a dependency, according to this theory, a concept
of one conceptual category is dependent on, qualifies directly
or serves to describe a concept of another conceptual category
according to rules of conceivability. These unambiguous,
language~free dependencies are word-independent, although the
concept symbols on occasion map directly into some lexical
term expressing these concepts. The nature of conceptual
dependency representations, as well as their suitability for
metaphor analyses, can be conveyed by a simple example. 'The
ink stained the floor' can be represented conceptually as

.Q.ink...
~?color: x5 . The significance of this

£floor(IPART: )%
G] (color:

xi



10

representation lies not in the particular hotation adopted,
but in the components of meaning which it reveals. The

dots (eee «s+) Indicate that the ink is not necessarily the
agent, but is mercly somehow involved in the action. The
"dﬂdgg%ion arrow" (ﬂT) indicates a causal relotionship as

opposed to the example 'the ink hit the floor'. "The E—)

-

notation indicates a change of state of 'floor'!, or mare
specifically, an Inalienable PART of the floor. The 'NEGative'
notation is a "connotation®™ (5) which is secondary to the
purely objective representation of ‘'stain’.

If it is assumed that the use of metaphor rélies on some
similarity of semantic components between an ordinary and an
extended sense, it cun be seen that a representation of this
type, reflecting a conceptually-oriented semuntic theory, is
adequate to the task at hand. By reference to the abstract
components of ceusation, change of state, part vs. whole and
negativeness reveuled by the above conceptuel structure for
*stain', a paraphrase for the metaphorical 'his business
activities stained his reputation' is easily approximated;
'his activities caused a negative change in (part of) his
reputation'., There is no dependence on complex transforma-
tions or muitiple word senses, which might in fact fail in
the: case of novel forms of expression, such as more 'creative"
metaphor,

The components of conceptual dependency representation

can be briefly described as follows. The conceptual categories
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between which the various conceptual dependencies exist are
ACT, PP ("picture producer") and PA ("picture assister").
At the gyntactio level, these categories are sometimes exw
pressed in the English language by verbs, nouns and adjec-
tives respectively. However, such correspondence does not
always occur. For example, many nouns can be exptressed
directly in terms of wverbal or attributive concepts ('the
state of...', 'that which...'). Such nouns would not be
mapped directly into FPPs.

The dependencies which hold between the specified
categories at the cognitive level must ultimately be given,
by a '"conceptual grammar" which reflects their conceivability
and therefore their comprehensibility. Such a grammar,
independent &f actual word-construct usage, would include
information such as what kind of concepts can be related by
a specification of position in time., Our concern here,
however, will be mainly with the lower-level and more detailed
information contained in a '"conceptualization', or simple
conceptual s tructure.

The general conceptual dependency format which has been
established for the conceptualizations which will be referred
to takes one of the following forms (semantic terms which

are irrelevant to the metaphor problem, such as t ense,

will be ignored);



e.g.

e.ge

eege

CeLe

or

12
<{relation»
PP (object) <& PP (object)
ON

ink &= floor
The ink is on the floor
The ink is in contact with the floor
PP (object) & PA (attribute)

ink &= COLUR: black

The ink is black
The ink has a black color

+ {attribute-value (new)>

PP = (change of state)
- {attribute-~value (old)>

» CULOR: black

ink &=

< COLOR: 7

The ink turned black
The ink changed to a black color

—p({goal>
PP (actor) &> ACT (action) ¢&—PP (object) ¢—

l—(<source>
I

(continued) ¢—{instrumental conceptualization)

R ~—9 Mary

John <= ATRANS é=— CONTROL:inNK =
b John
1 D ==y Mary(IPART:hand)

(cont.) ¢— John & PTRANS ¢&—ink e

el John(IPART:hand)

John gave Mary the ink by handing it to her
John handed Mary the ink

ink —> CP(Mary)
John &=9 MTRANS ¢— [ —
?

-y CP(John)

John communicated the ink story to Mary
Mary heard about the ink from John
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The actual relevance and character of some of the

components of the latter type depends on which ACT is present,

The list of ACls is: MOVE GRASP PTR..NS
PROPEL SPEAK MIRANS
INGEST ATTENL ATRANS
EXPEL MBUILD

The source-goal component is irrelev nt to the ACT GRASP,
for example, For FTRANS (physical transition), the object,
source and goal must be specified and are physical., For
MTOANS tmental transition), the object is itself a concep-
tualization and the source and goal are the ment¢l processors
of human or at least animate beings: Conscicus Processor,
Long Term Memory and Immediate Memory. For aTRANS (abstract
transition) the object is a form of control and the source
and goal re animate beings, Each of these three forms of
transition involves a type of ”conceptuﬁé case'": PTR.NS

p—>

takes the Directive or locative case ( —| ), and NTRANS

—t R 3
and ATRANS the kecipient or possessive case ( = e
—
The object which is dependent on an AlY in that it is
O

"acted upon" is in the Objective case ( é— PP (object)).
There are a number of other conceptual connectives

and modifiers which apply to such conceptualizati ns., These

cun be referred to in (6). The most important of these as

concerns the representation of the concepts considered in

this paper is the element of causation: {causing conceptualization)

{caused conceptualization>
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. one & DO
This compenent underlies verbs such as 'make! ( )
one <<= DO {EP>&)be
and ‘color!' ( ﬂ[-——iCOLOR: <new valuc) ).
<PP>=
—-({ COLLUR: <bld wvalue)

Differentiated types of causation and the conditions for their

applicability are given in (6). Intcnded causation or purpose

m

will be designated in the present work as )

i'w

2., Characterization of Verbal Cocepts

It is proposed that verbs be-represented as entries in
a multi-dimensional motrix which shows the similorities and
differences mentioned, \s a characterication of "allw®
verb. 1 concepts is desired, regardless ol whether these are
reali.ed le:tically as verbs, acdjectives or prepositional
relations, such concepts will be reierred to as 'V.RBs', as
opposed to the lexical 'verbs!'., The column headings of this
matrix give the characteristic '"structures” of the V..Bs,
either explicitly or as coniil urations of features, ana the
row heauings ¢re¢ '"levels', "pl.nes'" or "rr.meworks oEf the
VERBs. Each entry then represents a ''category" ol werbs
which satisfy column- and row- (and Zurther dimensfien-)
values, GConceptual .4CTs as introduced in the previoms
section are also subject to aerinition in terms of his

matrix., a0l's re considered to be sufficient as g basis

for describing all actions underlying langucage, mefaraless
of how this action is expressed in a p rticular f&nguace,

For instance, the ACT 'MTRaNS' underlies the verbs 'tell?,
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'forget! and other verbs of mental transition. It is these
primitive concepts rather than any specific lexical verb
which will be retrieved from the matrix as output of an

operational metaphor routine.

2.1, 1ilevels
The four levels postulated for verbal concepts are:

PHYSICAL (e.g. 'toucht)

MENTAL (e.g. 'think"')
SENSORY (e.g. ‘see')
CONTROL (e.g. 'donate!?)

The PHYSICAL level includes verbs which predicate the

existence, attributes or associations of objects with
spatial (material) aspects.,

The MENTAL level is disting¢t in that "objects" on this

level are representations of objects, or of other represen-

tations in a recursive manner. It is thus the level through
whidch thought and communication take place. Verbs of thought
have been analyzed in (8). Since MENTAL objects are not
real-world objects or situations, but rather pointers to
such objects, they camnot be conce tually dependent on

non-MENTAL concepts other than (usually human) mental

processors,
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The SENSORY level includes VERBs of perception, or the

reception of '"immges'. Concepts on this level provide the
link from the physical world to the consciousness of a
language user as well as to other animate beings. SENSORY
concepts could be analyzed in PHYSICAL (spatial and temporal)
terms. However, this kind of dectail seems to have little
relevance to the linguistic problems under consideration.

The CONTRLL level refers to relsatienshins which express

possession or control by an animate being. An object on
this level is a form of control, or a "potential for action'.
CONTROL VERBs basically consist of conditions attached to the
actions of an animate being and are sometimes expressed
lexically through modal auxiliaries, for example as ‘can’,
'may ' or 'must', Possession defined as a CONTROL relation-
ship is thus distinguished from purely PHYSICAL or locative
relaticnships. The verb ‘have (a physical object)', for
example, is defined in terms of the CONTR(L level rather
than the PHY>ICAL level,

Each of these levels has a few sublevels (e.g. SENSORY:
eye, ear) which are sometimes specifically referenced in

metaphorical extensions. These are described in (5).

2,2, States
Given the matrix format of the verb descriptors, the

specified levels (row components) can best be clarified
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by consideration of the '"simplest" structure (column component)
as it applies on each level. This structure is referred to

as a STATE or as a STATIC structure, and represents in general
terms "existence, with or without an attribute, and with or
without association with another object". ST.TLks are pre-
sented here in two forms which represent the ‘'+!' and '-!

values of one of the "features'" (Section 2.4) which further
differentiate VERBs. These two fealure v lues are termed
"actual™ and "potential', according to whether the given

STATE has the feature value '-HYFothetical' or '+HYPothetical',
ST»TEs in these two forms represent primitive concepts to
which further feotures can be applied to obtain more complex
VERBs. 4n explanation of verb entries which are examples

for the two forms at various levels should givc some idea

of the scope and basis of the verb anclysis. Space consid-
erations limit the discussion to two levels,

If other feature values are ignored for the moment,
-/+HYPothetical STATEs can be thought of as the first two
columns of the matrix. At the MENTAL level we have:

ACTUAL POTENTIAL

Perception

O-Preaiccation:

R think SUBJ: believe
OBJ: know
0 be in CP be in LI'M-P

VAL TV=+: be true
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cont. ACTUAL POTENTIAL

O-Presupposition:

R enjoy SUBJ: like
OBJ: appreciate

0 be in CP please

VAL AV=+: AV=+: be nice

"be fun"
Volition

R will
0] be in LIM-V

VAL DV=+: be good (to do)

The MINTAL level is divided into two sublevels to correspond
with the faculties of perception and volition. Perception
in turn has two forms--the predicction of the existence of

the Object, and the valued perception of a presupnosed Object.

Only the former type is examined here,

It is first noted that this and cach sublevel allows
for an R-, 0~ and Val-form orf a Vu.B. O = Object, R =
Recipient or experiencer ('location', 'source" or "goal"
of 0), und ValL = VALue of O. The labcls R, O and VAL indicate
whether the lexical entry which meps into the slcts headed
by these labels expresses a verbml concept from the pcint of.
view of R or O, or expresses & value of O. Syntactically,
the '"point of view'" of R or O is reflected by a verb having
a noun with''"role" R or O respectively as syntactic subject.

For cxamcle, the R-role 'see' corresponds td the O-role
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tappear!. If no verb for a given slot comes to mind, a
phrase is given which simply reflects the conceptucl represen-
tation of this STaTE. Thus the O-role entry corrcsponding
to 'believe! is 'O(=proposition) be in Long Term Memory'.
The value im~osed by ‘believe! on the Object, which for this
sublevel is a Truth Value (TV), is positive (*+'),

Verbs or predicate adjectives in the 'VAL' row express
a possible value of the Object as onposed to the reletionship
of the Object to an R which is given by O-role verbs.,
Although the verbs dand adjectives given as examples «ll presume
a positive value of 0, other degrees of positiveness on the
value scale could underlie other verbs or adjectives. For
instance, 'be indifferent to' means that the bject lies midway
between the '+' ana '-' Attitude or Aesthetic value for the
experiencer,

since a MENTAL oT.TE expresses an attitude towards a
MCNTAL object which may or may not correspond with that of
"outsicve observers'", verbs may express cither a 'SUBJective'
or an 'OBJective'! MENTAL STaTE, as shown. Thit is, a speaker
suys ‘he knows that...' to mean 'he believes that..., and it
is true',

The difference between the ACTUAL and POTLNTIAL columns
can best be explained in terms of the present examnle,
Generally, ‘actual' refers to the fact that the relationship

underlying the verb is presently "in operation', ''realized"
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or "expressed'", ‘'Potential' denotes that the object can be
retrieved in order to create an ‘factual' relatinship. Thus
'think' in the sense of mental activity ('think about!)
involves an "active' object and says comething about the
present state of the thinking person, but 'believe'! or 'know'
represents a '"stored" rather than an active object, This
dit.serence is expressed through representation of R as Cp
(Conscious irocessor) and LTM for 'tuink' and 'believe!
respectively., There is no value ssigned to v for this sense
of 'think', since a truth valuc is not assigned to a ILNT.LL
object except in the process of rorming a beclief or waking
an assumption,

The SaU'wORY level can be illustrated bifiefly by reference
to the representation of conceptual attributes in terms of
this level. 'Be utiful' is devined by primitive components
on the 'visual' sublevel: T'oBEI'SORY (cye) VAL: AV=+' or,

'a visually perceived, acsthetically positive attribute of
an object'.

All three non-PIYSIUCaL levels involve objects O which
are non-nuterial, i.e. not £Ps, Rather the object is a form
of informction, image or control for the MENTAL, SSNSORY and
CONTROL levels respectively. all of thesc objects, which
might be thought of conceptually as verb:l or attrivutive
concepts, have a '"relationship'" only to a true exceriencer,

i.e., an animate R, ..t the PHYSICAL level, on the other hand,
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R need not be animate, The PHYLICAL level reflects only the
physical aspect of the relationship expressed by a VELB; R
may h..ppen to be animate, but the animate aspecct is irrel-
evant to this lcvel. This means thut thave'! in the sense
'John has the ncwspaper'! is assigned to the CONTROL level
rather than to the PII¥oIual. However, a PHYsIUAL relation-
ship, as exwvressed by John has the newspaper on his head'!
or '...in front of him', could be derived as an inference

of the CONTRO L-level ‘'have?,

Representative verb forms for ULL.THs at the PHY.Iual

level follow:
ACTUAL POTENTIAL
R have as part
contain
have on
o be connected to
be in
be on
be at be neur
VAL be almost be
be <(PA-value)
e.g. be red
The R~ and O-VERBs correspond to relations between IPs
identified in (5) (IN, ON, AT, PROX), whereas the VAL VERBs
are conceptual attributes--PA dependencies on FPs,

The ACTUAL/ POTENTIAL distinction as described above
does not strictly apply to the PHYSICal level, for in one
sense all PI¥Y3ICaAL relationships are '"actual''. Fowever, an
analogy suggested by this analysis in comparison with the

other levels is discussed in (5).
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2.3, Structures

Structures reflect abstractions of verbal councepts, i.e
clements of conceptual states or actions which humans
recognize independently of whether any matter or object
involved is visible. A VE.B structure consists of an
"effect comronent" and, if the concept of chenge is implied
in the V.RB, a 'cause component', TIf both a cause and. an
effect component are present, they are connected by a causal
1in1--1n ~-as for tachieve', or a '"tried" (Section 2.4)
causal link-- !} --as for 'practice (for)'. Efrect structures

take one of the following fowms:

0 & R --locative STATE
0 & VAL --attributive ST.LTE
|
=3 STATLR (new)
0 --transition of loc.otiwve ST.ATE

L~ STATEg (old)

) STATEVAL (new)

0 & ~-=transition ol attributive STATE
¢ STATBVAL (old)

STATEs, which underlie verbs such as 'think?, 'watch', ‘control',
thave! and 'be', have been introduced above., In the verb
definitiuns to follow, STATEs are represented mnemonically
as '(0 AT R)!' and '(0 BE)' or *'(0 BE <VAL»: )T,

The transition-arrow should reflect the assumption
that language-users usufZlly focus on a certain aspect of the
change auality, e.g. 'start state' or 'stop state', even

though stopping one state always me.uns starting another,
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Thus there are three types of change-of-state effects:

—
a) TRANLLITION (complete) (TR)

—
b) start TRANSITION (leave STATE) (TR-L) i

. >
c) £finish TRANSITION  (enter STATE) (TR-E) !
| N

These structures underlie verbs such as a) 'give', 'pass to!;

b) 'forget', ‘'lose'; and c¢) 'enter', !'join'.

2.4, Features

Features might be thought of either 1) as each

providing an additional dimension of thec matrix in terms of
its set of vulues or 2) as applying to structures in various

combinations of values to form configurations of feature

values. In the latter casec, the configurations provide the
values (columns) of one (horizontal) dimension. In either
case, the values of the following binary features indicate
whether a certain conceptual element is present in a VERB.
The above structures implicitly presume a negative value for
all features except CONTINuous, which is positive (c.f.
Fillmore's '-~Momentary' (l1)). DIExplicitly stated feature
values expand the information given by these structures in

a VERB description. The features,with '+' and '-' examples, arc:

+/« AGENTive e.g. break (vases)/(vases) break
HYPothetical believe/contemplate
SHARED agree/believe
CONTINuous iive/die
REPeated beat/nit
VOLitional (voluntary) look/see
TRY (tried without offer/give

implied success)
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The AGUNTive feotlhre has particul r signi.iccnce in that
Lt is related to the role specifigation of the verb as de-
seribed in section 2.2, The syntactic subject of a +.GLNT
rerb has role AGLNT ond the object role R or 0., The feature
itself is welineu in a restrictive sense; +/+AG.NI refers to

shether on agent which is external, i.e. other th.n & or W,

1§ involve., ‘Yhus 'tell' ana 'give' are +.GDND (one who
tells = AG.NT; rcecipient of informatiesn = k; informat on
received = ), but 'recall' (in t e uscmsc of 'remember')
ond *take' e -AGENT (one who recalls = one tho ''receives!

= R; inform¢ tion "received" = 0),

3. ©Cheracterization of FOMLINALS

In order to know when verb substitutions along a vertical
dimension o the m trix. c.n be made "meaningfully", wec neced a
description systom for '"NOMINaLs'", i.c. concepnts that serve
as "objects" at one of the ebove levels, which governs
possibilities of dependencies of these NUOMNINALS on the VCRBs,
Furthermore, in order to allow more £lexibility in hendling
the inherently vajue problem oi. what is meaningful, it is
useful to refer to a two-level hierarchy oi "dejrce of
restrictiveness" in judging whether such dependencies renre-
sent metaphorical phreses. In the verb dedinitions, this

information is civen in terms of ssecifications on the
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NOMIN..Ls which anpear in the dictionuary definition of the
verb, The two degrees of restrictiun ere marked 'B (Broad)!
and 'N (Narrow)': the specifications thewselves conucist of
either gpecific NCLIN.LLs or features of NOMINALs. 'These

descriptors are illustrated in Sectivns 4 and 5.

3.L. Features

A fe.gure-oriented system of description for NOIILNALS
is described in (5). Here the defining elements of NOMINALS
are presented without elaboraiion, merely to show the terwms
in whicli NOMINAL denendencies  on verb 1 eoncents are.
specified. A configuritiocn of levels for NO} INGLs hes been
devised which is not icentical to but is related to that
estublishea for V.iBs; 1uNTaL; SUNOORY, CONLALL, AJTIVE,
daThaIAL, TIML, oPaACL. However, for chis Llimitea dis-
cussion, Vi’B levels will be assumed for NOMIN.Ls, wi*h
'PHYSICAL' corrcsponuing to 'MATLRILL'.

The features arc presented in thrce groyps, although

this division is not significant to the iuplementation of the
theory. The first groun expresses tonolorical or b .sic

physic.l properties:

+/- PART roof, step / house, proof
SHAPE rainbow, idea / rfog, geogronhy
CONTAIN shoe / pencil
FIXED field, tree / bira, ball

1-DIIENSIONAL  fence, streak / ball, flash

2-DIITN3IUN4L  ocean, table / pole, st tue

FLUID "plurzl’ concept, river, (some) time
/ ice, moment



It might be seen by the examples given that these features
are considered . o¢bstract properties which are extenue..
to levels other Lhan the PHYoIuaLs

The socona group consists of:

+/- 1IUMAN
ANIMATE

+1IUMAN will be considered to imply +ANLi.TL.
The third group rocuses on the '"meaning™ of a concept
rather thun on an, objective properties:

+/- MANMALE key, motor, story / Boy, stone
DYNAMIC  boy, motor, story / key, stone

The LYNAILIGC feature refe.s mot to the »resence or absence
oy muving parts, but rather to whether the concent has some
kind o '"continuous existence™ by itselr, other than mere
spatial presence, The diffecrence between fstory' and 'motor!
on one hund and ‘key' on the other is that a key is an inert
object which is used passively for a single oeration, .fter
which it again becuvaes merel a piece of metal., A motor
(like an osnimete being), once startec, ampecrs to function
by itself. Likewise, a story and in fact m- st mental concepts
can be thought oi as having an effect or "continuous function"
for those people who come in contact with these concents,
The signiricence of this feuture is suggestea by the many
cases in which peonle s»eak of +DYNAMIC concepts as being
"alive'" or effective in themselves,

These features are all essentially binary ('+', '-1)

with a possible variable value ('?') for s.mc features.,
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The ‘FIXLCL' feature, for example, is "wvariable'". A flower
is +F1XED in its natural state,b ut -~FIXED when in a vase or

in wany other circumstances.,

3.2. Function descriptors

In addition to conceptual features which determine the
conceivability of certain -hrases, metaphorical or otherwise,
there are specific non-conceptual function associations which
apply to m.ny NOMINsLs, especiarly +MiNM.LE ones, which serve
as dcrining elements. Also "size" criteria for dependencies
are recogni_ed in the form of a 0-5 scale v.lue for physical
objects. Although these descriptors are more jwnortant for
problems not dealt with here (see (5)), they also enter the
question of metcphorical interpretations. Ior example, the
knowledge that the functions of both a ship -nd a tractor in-
clude the notion of 'going' or 'moving' is of use in recog-
nizing the substitution of 'ship' for ‘*tractor! in 'the ship
plowed the sea' vs, the literal 'the tractor plowed the field!.
The function cam then be incorporated into an approximation of
the meuning of the former example.

several types of function have been identified, according
to the conceptual reles which the object plays in the action
which represents the realization of this function, The
type which is probably referred to most extensively in meta-
phorical interpretations is 'CXTERN L', meaning that the
functional object appears as an external (to the actor)

object in the conceptual representation of an action which
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serves as an instrument to some result. In this experimental
implementation an abbreviated function representation is

used: 'knire (IFN: LXT (cut))?,

4. Method of Interpretation

As pointed out at the bepinniny of this paper, if a
definition of metaphor is restricted to include only those
usages which strike the speaker of the _jiven languapge as
peretic or colorful, that uwefinition will be ambi uous, for
language is constantly changing with rispect vo what is.
considered "original'" vs. what is an established word
sensc or idiom. This phenomenon could prove to be a
quandary for anyone defining verbs or other lexiccl items
for entry into the dictionary. The vuestion of whal s.nse
of a verb is literal ond what is metaphorical can be expectec
to vary not only from one individual to angther, but also
over time.

In order to alleviate this problem, it is suggested
that a definition of a metaphorical usage include any verb
which is '"borrowed' from ganother level, whether or not
speakers are still conscious of this borrowing. For
instance, the word ‘'destroy' is easily conceived of as
applying tc¢ all levels ('destroy house, image, idea,
privilege!). HoweVer, this system assigns it to the

PHYSICAL level, from which it can be borrowed by extension
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to other levels. A verb is simply always defined as applying
"normally" only to a certain base level (whi¢h in case of
doubt can be considered to be the PHYSICAL level, if that
level is one of the alternatives), A human editor nced not
worry about whether usages of the verb at other levels are
metaphorical.

Thus the proposed procedures rest on the, assumption
that the "metaphorical sense'" of a verb is not in the
lexicon as such: the semantic component should exhibit the
analogy comprehension of humans, who do mot need to have
such senses explained to them. If we accept that analogies
refer to the sharing of a conceptual component, and are
therefore reflected in our '"levels'", which share one or more
colums of our matrix, then the most significant way in
which the verb description system can be applied is evident:
given a verb which is defined in the matrix by ¢n entry in a
given column (structure) and row {(level), a metaphorical
gsense of this verb is represented by a VERB with the same
structure but a different level, This type of extension
can be referred to as '"level shift'". A second type of
extension, which abstracts the effects of animate actiuns

and applies them to inanimate objects is described in

Section 5.4,

4.,1. Conditions on metaphorical extension

Identification of a metaphorical usage recuires the
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knowledge that semantic restrictions on the dependency
context of the verb as used on the base level re being
violateu, but that this violation reorcsents a comprehensible
metaphorical substitution rather than an "anomalous" case
which must be pas.ed to some subscquent routine for inter-
pretation. In other words, interpretations rLor metaphorical
expressions must satisfy certain notions of conceiv.bility,
just as concepts underlying litercl usages do. In terms of
depgndencies bectween an cbject, its location and/or its
attributes as described above, the most imdortant condition
for "conceivability* is that the MENTAL and PHY>I<C..L levels
can never 'mix" across the uepenuency links releting an O
and an R, though both types of levels mecy coexist in a P2 which
maps into one of these role-concepts (e.g. 'book')., In other
words, in &ny metaphorical usage, as in a literal one, some
correspondence between the types of components within a con-
ceptmalization rmust exist. in terms of¢syntax, if a direct
object is conceptually a MLNTAL object, thcn the verb must
be either licMTAlL-level or used metaphorically on the MINTAL
level, Thus the dependencies on & verb.l concept in a
metaphorical use do not conform to the level of the verb in
its literal sense,.

The noun which ma~s into the object of a conceptuali-
Zation determines the level to which other elements of the

conceptualization conform. In generzal, non-FHYSIC.L objects
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are obviously specific te one level. Nouns with an under-
lying PHYS1CaL comhynent, on the other hand, often are
mapped into conceptual constructs representing another
level., For example, 'he heard a squeaky violin' is
analyzed as a S.'1o0RY-level conceptualization corresponding
more accurately to the heard the squeaky sound of a violint,
even though t{he syntactic ohject ('violin') is I'l'YoICAL-level,
A seconu, less rigorous criterion in distinguishing
literal, metaphorical and "anomalous' uses of verbs is,
respectively, the satisfoction c¢f 'Narrow' restrictions on
the dependent NOMIN Ls, the satisfaction of 'Broad' but not
'"Narrow' restrictions, ond the satisfaction cf neither type
of restriction as described in Section 3. The 'Broad!
'Narr.w'® restriction criterion is not to be overem lasized;
it is not claimed that such a dist.nction presents itself
easily. It is merely suggested that for a given verb, a
subset oxr features (for whicih the above features serve as
a sterting point) used to restrict dependencies ot a literal
level plays a rcle in the determin.tion of usoges at a
thetanhoriccl lev 1. It appecrs thit some feotures are
inherently more instrumental in such determin.tions than
otlhiers. For ex.mple, a 'game' and a ‘'concert' can 'close!
because they «re conceived of as possessing a +CuNTAIN fecture
value, whereas a 'touchdown' or a '(musicsl) note', in an

intuitive rather than e strict sense, do not. The feature
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FIX<D, on the other hand, is less imvortant than CONTAIN
in the dete mination of & metaphcerical expression.

In judg.ng the consecuences of the uncertainty which
may arise in the definition of these criteria, one should
keep in mind that the distinction between & metaphoric. 1 and
an incomprehensible ex ression is also vague and in "bBorder-
line" cases may vary from one inaividual to another. The
problen in language understanding is more often to find an
interpretation rather than to exclude '"strange' constructs.
A lexicon editor, therefuore, may in case cf doubt reaso nably
adopt a policy ¢f minimizing the 'Broad!' restrictions on
the NOMINALs potentially de»sendent on the verb which is
being uerined,

A related problem of definition is the inter»rctatiuvn
of the features in terms of which the forcgoingy restrictions
are defined. ‘The meaning ol . e presented features has been
brierly describeu for the PHYS1UAL level; a mere comlete
interpretation of t ese fe.tures for other lev 1ls should
eventually be concisely déscribed. For exam le, at te
PHYSICxL level there is a <istinction between 'contain'
in the sensec of 'surround! and ‘contain' in the sense of
'consist of'. At the MCONTAL level thesc sanses merge, or
ratber the former sense seems to lose its relevancce,

In addition to the above criteria, there are semantic

criteria governing the "target reorescntation' which ensure
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that the interpretation given as output satisfies the general
requirements of conceptual denendency for any conceptual
structure., oince these conditiuns are nct peculiar to the
problem of metaphor itszlf, it is noted here only that two
labels exist which inuicate "how seriously cuch criteria

must be taken'". The sctisfaction of 'unconditiovnal' criteria
indicates that the resulting interprctation should be
accepted in any case. 'Conditional' rerfers to criteria which
support a "last resort" interpretation--an interpretation

to be considered if no better alternativis are available to
the parser, The im lemented orrocedures do not yet exhibit

this discriminatiom in their output.

L.2, Operational context

The parser with which the metaphor interpretation
procedure is intended to £ unction (Riesbeck (4)) operates
on the basis of scmantic expectations., To a large extent,
theise expectations are concernce with £inding in the sentence
being pursed an object which conforms to basic sem ntic
re uirements coverning t~e depenuenc of that object on a
verb which has appeared in the sentence. If there is more
than one possible scnse of t-e verb which hasb een found,
the chcice of sense denends on what kind of on object is
founc., This object is described by a few festurcus such as

PHYSICAL and ANIM..TE. As the perser presently is '"physically
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oriented", expecting physical objects for verbs which
ordinarily are interprcted in a physical sense, it is not
able to find an interpretation for extendcd usdages in which
the only candidate for on object 1s non-PHYSICAL.

More snecifically, suppose that the parser finds the
verb 'drop!' ia the course of a sentence analysis; that only
one sensc oir the verb is given in the diction: ryapart from
idiomatic usages such as 'drop someone a line'; and that the
minimal requirements for its object incluuc the specification
'PHYSICaLY, If this restriction is not satisfied, the porser
must turn to the metaphor routine for an interprectation.

Thus if 'ideca!' wvere the only candidate for an object of
'‘drop', the parser would note thet & PHYSICAL-level specifi-
cation (which could be represented as a +PIYSICAL feature-
value) is missing from the definition of *idea'. It would
then check w ith the metaphor routine, passing as information
the candidate for an object ('idea'), the verb sense of
'drop! which would have been selected, had the object pos-
sessed a +PIYSIC.L feature, and any potential dropper, source
and/or goal,

As output the metaphor routine returns a representation
for each level at which the verb can be interpreted. rIhis
representation, which is based on the sem.ntic components
introduced in Section 2 ('TR-L (0 AT R) (VWOL +) ...'y, 0 =

tidea', R is +ANIIATE, e.g. 'he'), provides the information



35

to build the correct conceptual structure (or to form an
asproxim te paraphrase according to t:e progr.m uescribed
below). that Ls, this information contains w trix dimendion
sointers v ich lead Lo he cate ory of the inv lved action
or »TarE (nd to the .CT or conceptudl notation which under-
lies this action or ST.WIE respeclively. For (ur ex:mple,
the und. »lying conceptual information associated with the
above sem ntic components at the Malli'aL level s determined
by 'iueca' gives

R 3 ---

he &> MIRANS —— idea ¢——— y O,
¢ 02, LTM(Che)

the eliminction of a component of the MINSAL STar of an
inuivicual. (Additional notation representing the concent

underlying *+VOL' is discussed in (7).)

4.3, General procedure

The g eneral wmethod £ the metapher routine for under-
standing etaphorical expres ions ¢ n be specified as
folLows. The routine examines the semuentic descrintors of the
conceptual VinB which corresp nus to che giv.nverb sensc.
This scmantic information ciunb e obtained uirectly £rom the
diction .ry entry for that verb, or indirectly in case the
entry is renresented in terms of another verb and certain
feature valucs., It notesthe specified NOMINAL dependencies,
including the 'Narrow' specifications on these NOlIN .Ls,

if any. The satisfaction-of thcse specifications by the
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NOMINALs which actually occur in Lhe input would indic.te
thet a base interpretation is available. ‘‘'he routine thus
contains the capability of determining such interprctations;
however, 1n actual oneration it will be assumed that the
parser 1) has unsuccesstfully checked for the nossibility

of base interpretations before turning to the met.phor
routine, or 1) has found a basc reprcsentation, but is
interested in possible metaphoricol interpretations,

Case (2) reflects the fact cthat the identification of a
base interpretotion nrecludes cnomaly butr not the possibility
that a metaphorical interpretation was zc.ually-intended.
This is particularly likely in the case that the NCMIN Ls
involved have features which place them on more than one
level, with the metaphorical level being more '"usual' than
the base level. an example of ihis type to bc considered
1s 'Burope¢ and America are drifting apart'.

In either casc, the tusk of the routine i1s to determine,
on the biasis of the zuidelines of seciion 4.1, whether there
are metaphorical interpretations for the giv:n inout, and,
if so, to return renres.ntations for tiem. Internretations
for all possible levels should ultimately be aiv.n »riorities,
No definite metnod has been stablisheu ror determining
priorities in isolation from the context of disccurse.
Presumably such context would be the dominating Lactor in

establishing the levcl of the expression. T-us if the



37

acti ns of humans are bein discussed, '.urope' would be
interpreted in its institutional or ANIM.TL sense rather
than its geographical PHYSICAL-level sense,

If the expression is accepted as metaphorical, its
meaning remains to be represented. In order to arrive at
the verbal concept which expresses Lthe "effect" underlying
the analogy employed, the nrogram uses the structural elements
underlying the input verb as a '"roadmap" through the metrix
to obtain the corresponding target verbal concept at the
Jdesired level, “that is, the structural elements or Feature
values can be thought of as values of dimensions of the
matrix which specify an entry. This entry, which may consist
of a Hrimitive ACYT, for example, can then be inserted into
the represcntation which gives an approximition of ihe
meaning of the phrase.

Along with structural clements, any magnitude descriptors
present, i.e. AM.UNT or INi.VoITY: >, < are carricd .ver to
the targe! represcntation, since it is ire uently these com-
punents which cre focused on in a mctaphoric.l expression
('he jumped (INTARSITY: ») to conclusions'). However, the

program referred to here does not yet include this mechanism,

L.4, Operation of routine

The procedure to be described has bcen im-.lemented in
an extended version oc FGnTRaN IV, which wao the only

language conveniently accessible at the time, The outline
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given here represents the rocedure aciually followed in

the implementation, which was desi;ned only ror test
nurHoses,

a) Input: The input consists ol two or three lexical items
in Lheir "root" forms in the order 'noun verb (noun)'. This
group renresents a syntac.ic configuration determined
tentatively by the parser as 'subject verb' or t'subject

verb object'. In terms of roles, the first case may
renresent TAGENT V.RB' or 'O (OBJEUT) V.URB'; the second
TAGLNT V.oxB O' or 'O VERB R (SUUREL or GUAL)'. Theoret-
ically, then, the entire role confjguration 'AGENT VZRB
OBJLGI SCURCE and/or GOAL' need not explicitly be provided
fdr in the input, since t'is configuration is covered by the
two component configurations just given.

b) Diciionary definitions: First, the scmantic definitiors

of all items are retricved from the cictionary. Examples:
(noun) ship ((PHYS) (PART -) (ULONT +) (FIXED -) (1D +) (2D =)
(SHAPL +) (SI4C 3) (FLUID =) (ANIM =)
(MM +) (FN: EXT (sail) )))
(verb) plow {(PHYS) TR-E (5TATZ (0 BT >W+PE: )) (aG.NT +)
(ROLE 0) (I¥STR: TR ASTATE (0 AT R)))
(0O (NRW land) (BRD (2D +) (FIXED +))) ))
Control is then nassed to the 'subject verb! (SV) or
'subject verb object!'(SV0) routine for determinction of roles.
c) Roles: At this point of the procedure, roles tobe

assigned are only temporary; a test for the "R-0 switch"

type of metaphor (Section 5.3), for instance, may determine



39

that the role configuration expected on the basis of syntactic
information has been altered in the extended use.

The tentative rotes are assigned atcording to role
informat .on 1iven in the definition of the verb:

For SV: Role or verb (R or ©) is assigned to subject,

For SVO: If verb is +AGENT:

AGENT is assigned to subject and role of
verb is assigned to object.

I1f verb is -AGENI:

Role of verb (R or O) is assigned to subject
and the other role (0O or R respectively)
is assigned to object.

d) Interpretations: Control is then passed to other

routines, depending on which role configuration is present:

RV
ov
RVO
OVR
AVR
AVO

These routines return any interpretations found, according

to the criteria to follow. Imn this version the interpretations
are expressed as pseudo-paraphrases, i.e. poraphrases which
ignore certain syntactic details such as word suffixes and
tenses, in order to allow for some measure & Judgment as to
che extent to which the meaning of the metaphcriczl phrase

is captured. However, in actuel operation, the target
renresentation will be a concertual one, which could be

operated on by a dialogue program or by a paraphrase program
(Goldman (2)),
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4,5, Tests and criteria

The following tests with corresnonuing criteria for appli-
cation amt for success represent procedures which have been im-
plemented. Each test (b through d) refers to a certuin type of
metaphor as shown, The discussion of relev nt ex.mnles in the
next section complements these speciiications by indicating the
rationcle used in the apuroach to finding metaphoric 1 inter-
pretations. . test for a buse-level interpretation (a) has been
included for nurposes of cowparison with examples seen as either
metaphorical or (with respect to the given test) anomalous,

a) Base level (alwpys tried)

1) All NCMINaLs are consistent with base level of verb, iLe.:
level of O is baue level of the verb;

R Zor any -PHYSICAL verb is +.NIi..TE or
hus an ANIMATE function (e.g. 'computer'):

R for any +PHYSICAL verb is +.FY.TIC.dL;

2) ALl NOMiNaLs fulfill 'Narrow' specifications found
in the definition of the verb.

Interpreted: le drank the ink
The ship disintegratca

Not interpreted: The chair drank the ink
He closcd his mind

b) Intra-level (PHYSICAL) Feature Shift (tricuw 1f cll items

have PHY.IGaL level, but base interpret tion fgils):
Actor-feature shift:

1) Verb specifies +ANIM.TL fecture EFor Rj

2) R is +PHYSICsL but not +aANIMATE;

3) O fulrfills 'Narrow' specifications found in verb
definition, or 0 is absent,



ct)

4l

Interpreted: The cheir drank the ink
Not interpreted: 71he ship plowed the sea
Object-feature shift:
subject and object fulfill the 'Broad' but not
necessarily she 'Narrow' specificections by

verb definition.

Interpreted: The ship plowed the sea
The skier plowed the sea

(The 'Broad! specification for the subject here
is "somethin. which goes", i.e. '"somcthing
which changes location: 'TR (O AT R)'.)
interpreted: The chuir plowed the sea

level shift (from PHYSICaL level only, at present)

(tried for each possible level of the cbject when no
base interpretation is found or iJor all levels when
input format is {subject (+ANIM.TL) wverb>):
1) R is either absent, +ANIMATE or
an ANIM.TE (Inalienable) PART, i.c.
{PP ~ANIM TE> (IPART: <R +MCNTALD) or
¢ PP +ANIMATE > (IPART: (R +5.No0O.Y> (eye, eay, etc.)
for M.NTAL and SENSORY levels respectivelys

2) R and O £ulfill 'Broad' spectificetions by
verb definition.

Interpreted: He closed his mind
Not interpreted: He closed his »rosperity

Category Shift (tried ‘'hen no base intercretation

is found):

1) 0O is some attribute of R or ol a lexically absent
tonceptual NOMINAL;

2) R fulfills condition ‘'c-17;
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Interpreted: Prosperity disintegrated
His indifference collapsed
Prosperity came to the country

Not interpreted: TIrosperity was occupicd
Prosperity cime to the choir

d) Level Shift with R-0 Switch (tried when nc base

interpretation is found uvr when implied source (goal)
is not explicitly present):

1) Source or goal (temporarily assigned role R)
has level MULNTAL, SHUNSORY or CONTRCL:

2) Temporary O is +ANIM.TE;

3) Source or goal fulfills 'Bro.d' specifications’
for O given in verb derinition.

Interpreted; The country leant tq nrosyerity

Not interoreted: The chair leapt to nrosperiuvy

5. Examples

Svme samnles of interpretations are given in Figure 1,
which renresents actual output. In ut data is given in
Figure 2. Particular details or the procedure. used e given
along with discussion of these and other ex.mples c¢s they

occur in the following exposition cf the various types of

metaphor,

5.1. Level shift

Not 2all extensions are made from the PHYSIGCAL to the
non-PHYSICAL levels, The MoNTAL, > .NSOLY and CONTROL levels

sometimes serve as a base rrom which metaphorical extensions
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can be made. The examples which follow indicate certain
extensions (somc of which have evolved into idioms) which
can be made between levels. Some types of extension are
obviously more frequent or interesting than others.
Examples for specified extensions are:

PHYSICAL - MENTAL: He closed his mind,
Protests rained upon the government,
Eurone and America are driiting apart,
Kohoutek's tail points to its origin,
(Ambiguous between PHYSICAL and
MENTAL levels, On MINTAL level,
'tail' refers to 'informction a bout
Kohoutek's tail' and ‘origin' to
tinformation about origin'.)
PHYSICAL - SENSORY: Music floodcd the room,

PHYSICAL - CONTROL: The privilege of cleaning the erdasers
landed in his lap,
Control of the situation slipped away.
MLNTAL - PHYSICAL: That chocolate didn't agrce with me.

SENSORY -~ MENTAL: I searched for an answer.
Let us x-ray this political party.

SENSORY ~ CONTROL: Their rights disappeared one by one.
CONIROL ~ MENTAL: She offered him an idea.

CONTROL -~ SENSORY: Her hat usurped his view,

'He closed his mind! appears in the output of Figure 1,
The base--i.e. PHYSICAL--definition of 'close' is one of the
more complicated verb definitions, since the syntactic object
is either a space o an object containing the space (which is
filled or eliminated), and its complete representation will

not be discussed here. However, the "effect" portion of
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the semantic representation :for the sense in which the cbject
is a space is thut nothing can pass into or c(ut of the object
containing the space. The relevant portion of the "pass into"
interpretation is renresented by the nested we.initiun:
(close ((PHYS) (TR=L) (STarE ((YP +) Th-E (STaTE (0 IN R))))
(ROLE R) (AGENT %) ...
(R (NRW (GO +)) (BRD ((UONTL +))) ).
It is noted that the +HY? value refers to the potential charac-
ter of the outexmost ST.TE; the HYP value far the innermost
STATE is negative, consistent witu the observation in Section 2.2
th.t all physical relationships (excluding separation) can be
considered '"actual',

The role routine determines th.t, since 'close! is R-role,
the ulirect object of 'close!', i.e. 'his mind', maps into R. But
the- base~interpretation routine then diccovers that i is +MENTAL
and not +PH./oIu.L as required by 'close'. The rrogram therefore
attempts «n interpretation ot the L..N{ L level, the level of
'mind'., R = 'mind' is an ANIMATC P LT ('he (I!.T: mind =
+MINTLLY) in fulfillment of criterion ‘'c-l!'., It can therefore
serve as a "location' at the X .NTAL level. O is unsnecified
in the scntence and thus does not impose any level- or other
restrictions. In checking to see thot the 'Broau! soecifica-
tions by ‘'cLose! are satisfied by 'mind', the program finds
that 'mind! does have the +UONILAIN fedture os required,

The verb can therefore be internreted at the MENTAL level.
The innermost structure--TR-E (ST..i. (0 ..T R))--is extracted

and the 1MiINTaL level is substituted for the PHY.LICAL. The

absence of 8 value indication is interprevea as '+'., The
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"roadmap” through the matrix portion given in sigure 2 then
consists of the Jimensions: ‘'MENTAL (level) P, (sublevel)
R (role) STalE (structure) -HYP (feature) + (v.lue)'. For pur-
poses of par.aphrasing directly out ol the matrix, the entry re-
sulting from this se.rch is the english verb *think', which
would corresnond to a conceptual structure 0¢&=i.L0C (CP(R)),
i.e. '0 be (mentally) located in the conscious processor of R'.
Wwith closer attention to the sublevel(s) of 'mind', a more spe-
cific expression could be determined., For instance, an asso-
ciation of both the P and V sublevels with 'winc' yiclds
'think about-the truth of...' and tthink about doinge..."'.

In ordexr to complete the paraphrase, the progrom assumes
thut 'he' hus the same referent as 'his' and notes from the
definition of 'mind' that 'mind' is an IPuRT of this referent,
It then nicks up those conceptual elements of 'close! other than
those describing the innermost underlying STATE--(TR-L >T.TE
(HYP +) TR-E)=-and subuits the entire list of elements (he
(IPsRT: mind) TR-L STATE (HYP +) TR-E think) to a simple mapout
routine, This gives the '"paraphrase'" 'he (Ii1uRT: mind) STOP
POSSIBILITY~OF START think'. An actual genérator could arrive
at paraphrases such as 'he stopped thinking'. .. corresponding
O-role interpretation would be ‘'nothing caon start tobe in
(i.e. enter) his mind!, which is also a reasonable approximation.

The aspect of 'close’ which implies thit nothing can leave
rather than enter would yield 'he started to keep everything in
his mind*. This might be understood in terms of not forgetting

or not expressing oneselr. The inability of the described



L6

methed to identify exactly which meaning is intended is the
price of its objectivity and flexibility in being able to
arrive at an interpretation with no previous knowledge of
what such phrases refer to in a given culture. In this
respect the model represcnts the abilities of a language-user
who is unfamiliar with the idioms of the snezkers of his

environment.,

5.2, Category shift

A "category shift" refers to the fact that instead of a
PP or a conceptual NOMIN L, an attributive or verbal concept
in the form of a noun appears as the concept which has been
assigned role 0. DMore specifically, these concepts are either
"conceptual attributes" (of Objects) as represented by
‘color', ‘trutht, 'becuty', 'vaolue', etec,, or attributes of
animate Rs vwhich wight be described as MUNTAL-, SENSORY- or
CONTROL level VERBs in which the focus is on R rather than
on the relectionship between R and some O, as represcnted by
‘confidence', ‘perception', 'possession', etc, Metaphorical
uses involving either type of concept often involve level
shift, as in ‘'its value derflated' or 'she built up his
confidence'. In this sense they rescmble that class of
expressions designated simply as "level shirt'", Also, the
procedures for interpreting the (level- and) category-shift
'they decimated his joy' and the level-shift 'they decimated

his version of the accident' are similar,
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However, the designation of a cateyory shift allows
for the interpretation of the metaphorical 'h.is smile
disintegrated', which does not involve a level shift in the
sense described above. In addition, this dasign tion
preserves the theorctical distinction between 'joy' as an
(animete) attribute and the NOMINaL 'version' ('story', ctc.)
as a concept wvhich is isolated from its anim te source, a
distinction which is realised in the definition of 0 in each
case. Rather than being defined as a NUMIN.AL, 'joy! or the
noun ‘'smile' is defined as a noun with a basic V.kB structure
and level,

NOMINAL fertures, which are not as critic.l for non-
PIIYSICAL as for PHYSIC.L NOMINaLs, are even less distinguish-
able for attributes. The ..NIM TE feature divides the class
of attributcs as described above; in general, however,
feature values are presently ignored s possible restrictions
on metaphorical uses of attributes.

A few examples of category shift in which the topical
focus is on an attribute rather than on a human experiencer
R, illustrate auditional points concerning metaphwrical
inter retations. One of the general problems of meta-
phorical interpretation is to show in the resresentation of
a phrase the analogy to a conceptual object, as well as
““what is rexlly happening".

The* input example 'his s.ile disintegrated! should

produce the same representation as that of 'he stopped
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smiling'. Yet the ability to thus rclate these expressions
must be bised on some underlying similurity with intuitive
appeal, This task requires a verb definition procedure such
as the one prescnted here, which rests on a sm 1l number of
conceptual eclements, The primitive element of TRANSiTlUN
underlies 'he stopped smiling', ‘'his smile disintegratied!
and this smile left him!, even though on the surface it
appears only to underlie the latter (third) form of ex-
pres.ion. Ilhis element is expressed in our semintic repre-
sentation as TR-L. From there the TR-L structure could be
incorporated into a conceptual diagram in a number of ways,

—
e.g. by a transition arrow y Dy a "cause-to-not"

structure or , or by a "finish-ACT" notation
¢=g£§ . The latter notation is the one actually used in
conceptual dependency for examplesof the type given. This
notation does not express any relationship between the three
forms of the exmmnle given above. However, it is mapned out
oL TR~L, which does show this relationship and is referred
to in the following analysis of 'his indifference disintegrated'’

Briefly, 'disintegrate' 1s defined as changing from
existence to non-existence of an object, on the PHYSICAL
level: ((PH) TR-L (STATE (O BE))...). Since 'indifference'
is not consistent with the PHYSICAL level, a base-level

interpretation fails. Since 'he' is +ANIMATE, the MENTAL-

level noun tindifference' can serve as an attribute of 'he!
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as exserienver <. 'There are no rfeature specirfications which
mu;t be fulfilled by the attribute 'indiffercnce'; therefore
there arc no obstacles to an intdrpretation on the MINTAL
level. The definition of 'indiffercnce' yields the descriptors
V(R A) (STAE (0 ot R) (VaL +-)))!', where 'A' represents
AVAL, i.e. the MUNT-L sublevel 'Attitude', and '+- is the
value .or ‘'meither positive nor negaiive',

'Indifference! can be derined in terms o. either the
LTM or the JP, i.e. either as +HYP or -1I¥P; +HYP is arbitrarily
assumed fur non-PIIYSIUAL concepts. The program thus enters
the matrix with dimension information (M A R ST..WE +H +-) to
obtain a corresnonding R-role VEnB. It finds 'be-indifferent-
to', uses the R already determined as subject and adds struc-
ture element TR-L given by the werb to obtain the STOP be-
indifrferent-to...!', leaving a slot for the object of the
indifcerence,

The procedure is similar for 'his smile disintegrated'.
The orogram determines a cdtegory shift and accepts the TR-L
structure for 'disintegrate' with the "loss of existence" of
O (O BE) interpreted as the '"loss of state'" of R (0O AT R).
Thus the resulting R-role representation is the scme as that
for 'he stopped smiling'. (It might be noted that the sub-
stitution of a concept suchas 'smile' for a physical object
could be represented as a PHYSIUAL-to-ACTIVE, shift, if an
ACTIVE level ispostuluted for NOMINaLs snd VERBs (5).

Pursuit of this approach would designate this example, like
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the other ex.mples of this section, as a case of lev.l s hift,)
The example 'truth burncd up' is dismissed by Katz (3)

as semu.nticnlly asnomclous. However, if humrns con understand

sentences involving verbs which apparently violate selectional
restrictions, then such expressions are clso cubject to
computer understanding. In terms of the matrix, 'trutht,

a conceptual attribute, represents a positive v.lue of an
attribute of a (lexically absent) MLNTAL ubject, which is

in turn dominated by a (lexically absent) R. >ince 'burn up!
differs from 'disintegrate' only in the me:ns or manner of
the aetion, the gnalysis of this extmple is similar to that
of 'his indifference disintegrated', with & shift to the
TVAL- rather than to the AVAL sublevcl. By .llowing for the
assumed R and O, the output routine can obtain the approxi-~
mation 'one STO!r know...! ('people stonped knowing') or

'one STOP REIATE-TO true informationt' ('people stopped
having or telling the truth'). Thus although contextual
restrictions on 'burn up' would indicate a +PiYS1CaL

NOMINAL as actor, the program still "understands'® the usage
while recognizing that it is not ¢ base or "normal" usage.
This is possible because the system isol tes the ~rimitive

structure of a verb from its ordinary selectional restrictions.

503- R-0 switch

R-0 switch isexemplified by 't-e country leapt ta

prosperity' in that 'prosperity' rather than ‘country'
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ampears to be the goal #nd is thus initially ascighed role K
e ther than 0. This kind or metaphor may actually include
B category shift (which itself may include a level shift),
and is used to express a change of state (eof 'country') as
a transition (of 'country').

Looking up 'prosperity' in the dictiohory, the program

find: (prosperity ((CO E PH) (nOLL R) (STLIE (+) (AMT >) )
(R (NRW (HUMAN +)) (BRL (HUMaN +))) )).

That is, ‘prosperity' maps into an attribute on the CUNTROL
level (Extrinsic control of PFHysical concepts), is positively
valued, of a great AMOUNT, and dependent on any +HUMAN concept.
'Country! has the fecuture recuired for an R on the. CUNTROL
level (+ANIMATE), and further, it satisfies the +HUL.N
specification demcnded by ‘prosperity'; 'leap to' specifies
no particular restriction ror K other than +PHY_ICAL.

e thererore wish to take over the structure for 'leap to!,
but to indicate the CONTRQL rather than the FHY: ICAL level,
The structure essentially is TR-L as found in the definition
of the O-role verb 'leap-to'. The concent of ?start tobe!
or 'become' which underlies TR-E at any level is transformed
to 'start to have' in an R-role exp ression. The dbject of
the control involved. in 'progerity', which is given as
'"PHYSICAL', can be mapped into the word ‘materiacl' for
purposes of generation. Thus our rapresentation yields

the R-role 'country START have-material' in the implementation,
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and could be the basis for other non-metaphorical paraphrases
such as the U~role 'the country w:s becoming prosncrous'.
snother example, interesting, becuuse notentially all

levels are involved in its metaphorical intermretation, is
'“urope and America arc drifting apart'. Subject tc the
context of the discourue, the wmetapherical internretc tion

in this case w.y turn out to be a morc likely interpretation
than the b.se (UUYLICAL) one. ‘urift apart' is defined in

the uictionary as a symmetric, i.e, +3HARID verb on the

P ¥5ICaL level:

((PHYS) TR-L (ST IL (0 AT R)) (ROL. 0) (2GUNT =)...(SHARLD +)).
Si.ce the syntactic joint actors, 'turone! and 'America', are
both defined #8 having a +PiY.oICAL comnonent, i.e, their
geographical areas, we have the PHY>ICaL interpretation that
the continents of Lurope and merica.are in the progess of
golng away from one another. That is, .urope or .werica or
both are losing the lo¢ation they once shoereaq,

Since 'drift' notentially takes a source or goal as
indicatea by 'aT R', the exumple satisfies the condition for
testing for an R-0 switch. The missing NOMINAL or attribute
(which would correaspond to ‘prosperity! in the previous
example) imnlied in the sentence con have any level, since
it is not exnlicitly given, ‘'Jurope'! and ' merica' as

institutions fulfill the +ANIMATE condition for R:
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(Europe/America ( +.. (ANIM +) ... ) ). The level of the
nissing NOMINAL or attribute from which they are drifting

is tnknown. Thus the program determines that interpretations
on the MiNTaL, LLNoORY and CONTROL levels arc also possible.
On the M.NTaL level, the above structure for 'driftr apart!

is the structure which underlies a possible pararhrase gen-
cration of t'kurope and america no longer agrce'; on the
SENSORY level it is the structure for 'Lurope and America

no longer perceive the same things'; and on the CONTRQL level
it is the structure Jfor 'Lurope and .merica no longer have

the same rights, responsibilities or types of control!,

5.4, Intra-level feature shift

In the level shifts descrived above, a verb is usually
borrowed frém one level und anplied at the level of the object
with which it will be used. In intra-lcvel ceature shifts,
all components conform to the same level, usually the PHYSICAL,
but & specification(s) or feature(s) of the object is violated.
When the +aANIMATE feature of an actor is violated, a kind of
personification or uanthropomorphic behavior results, as in
'the chair drank the ink'. This can be referred to as an
"actor-feature shift", (s corresponding examnhle on the lENTAL
level might be 'that painting says something to me', where
the psinting doés not literally say anything, but the result of

looking at the painting is the same as if something had been
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said.) 1f, however, it is the object which docs not mecet
the specificatrions of the verb definition vnd yet the ~hrase
is '"comprehcensible', there is an "object-rleature ohift!,
A exemple is 'the ship plowed the seal,
Seltals Actor-feature shift

As stated above, there is no change in level cor this
type of metophor, but the +aNIM.1.) restriction on the actor
is violated., Thus 'the chair drenk,.the ink' i. on examrle
of intra-level .hift, but’'the boy uarank in the —oetry' is
not, as it involves an extension to a difrerent lecvel., 1In
genercl, the scmantic recuirements on the object of such an
expression are the scme as thoce in ¢ nun-metaphorical usage.
In 'toe chair dr.nk the ink', both the ‘'chnir' and the ‘'ink!
arc ordinary phy.ical concepts, although the use of 'drink'
is not quite the ordim ry one. an exaarnation of this
exawple by the sem ntic com-uonent reveals nothin  unusual
about 'drank the ink'; 'ink' is +27 51ual and +FLUIL as
recuired by the 'Narrow' specicications of 'drink'. ‘'Chairt,
though +pli¥sICaL, is noted to lack the +ANIIILWTTL feature value
specified by 'drink', so the ordinary scnse is rejected,
while the conditions rfor an actor-reature shirt ¢re satisfied.

The determination of a metaphorical interpretation
implies that the effects or linguistic infetrences derivable
from the underlying conceptualization are simil.r to those

derivable from a conceptualization containing the literal A
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sense oL ‘arink', which is 'to INGuST a +PHYSIC..L, +~FLUID
substance'. Since the input example is already in R-role
form, i.e. with the Recipient as subject, an O-role form
is given as peraphrase in the output. Because the structure
is a TR-E one, with O = 'ink', it is known that the ink was
removed frum somewhere and is now in the chair. The infor-
mation given as a rewlt is 'ink START 8% in chair'. Con-
sidering other varintions on this input, we note th:t we could
not readily interpret 'the blotter drank the chrir', since
'chair' is -FLUID.,
5.4,2, Object-feature shift

The example 'the ship plowed the sea' fails a literal
interpretation on the basis of the definition of ‘'plow!':
(plow ((PIY3) TR-L (STHTE (O BE SHAPE: )) (ROLE 0) (AGENT +)

ees (INSTR: TR (STATE (O aT R)))
(0 (NRW land) (BRkD (2D +) (FIXED +))) )),

since 'sca' is not a synonym for 'land', However, 'sea’
fulfills the 'Broad' specifications of 'plow? for 0. '‘Ship?,
the syntactic subject, is assigned the role ¢ AGINT. 1In
(5), it is explained that an AGENT, i.e. a NCMINAL which has
some role in a causative action, either 1) is +.NIM.TE,
2) itsclf represents an action and therefore has the ACTIVE
level, or 3) hac a specific function which enters into the
causation., Since *ship! isneither +.aNIM:TL nor ACTIVE-level,
it is assumed to have a functionsl role in the causing

conceptualization. The program checks to see that certain
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recuirements or an instrumental involvement of 'ship' in
'plowing'! are fulfilled. The function of ‘ship‘ is given

as 'sailt!', The structuce utderlying ¢sail' is TR (aT.TE

(0 AT R)). Althouzh the noun 'plow' might be given as the
ex>licit instrument of the verb .'mlow', the program ignores
the failure to agree with such specific information, just as
it ignores 'Narrow'! restrictions on vbjects when considering
metaphorical ex- ressions, On examining the general structure
given for the instrumental conceptualization of 'plow', the
program finds TR (bTLTE (0 AT R)) , which agrees with the
verb structure or the function or 's*ip'. In other words,
although only a 'plow' can truly 'plow', in a metanhorical
internretation anything which "shysically goes" can con-
ceivably h.ve a '"plow-like" effecct., [he »nrozram therefore
arrives at the rough interpretation 'ship DO (sea T KT

{BE SIIAPE: Y. Concepkual depen.ency rules would then
transform 'ship DO' into a struciure corresnonding to

'one operate ship'.

Consider now a voerb--'kill'--which is subject to
metaphorical use. but in a non-straightforward way, since
a level shift and/or-an object-feature sh .ft may ® involved.
In the exam>les 'John killed the cat' and 'the House killed
the bill', the ordinary object of 'kill* ('cet') is no more
a mere physical objéct than the metaphoriczl object ('bill')

is a mere mental object. The PHYSICAL-to-MINT..L extension
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in the second example is obscured by the simultaneous
presence of an object-feature shift.

To clarify the role which each type of shift plays, a
similur exawple is first nresented which invelves only
object-feature shift: 'he killed themotor'. This example
could be more explicitly paraphrased as 'he did something
which caused the motor to die*®*. The interpretation depends
on what it means-for ithe cbject, *motor', to 'die' or tbe
dead'. It would be desirable to cbtain the interpretation
'he gtopped the operatiom or rumming of the motor', while
rejecting a similur interpretation for 'he killea the stone’.
*Motort' and *stone' are.both PHYSICAL NOMINALS; no level
shift is involved. Rather, the +ANIlis: D specification on
the object is violated, yielding a metaphoriczl, interpreta-
tion in the first case and no interpretation in the second,
’Motor®' is a meaningful object of 'kill'! because it is a
+DYNAMIC NOMIN L, its functiont®ing to 'run'. (It is recalled
from Section 3,1 that the +DYNAMIC feature wvalue specifies a
Eunction which can be identified with the particular meaning
of a NOMINAL.) When a motor is 'killed', this function
attribute is eliminated--a consequence which differs from
e.g. the disintegration of the motor which might represent
its being 'destroyed?.

The procedure of the program operating on the first two

examples can be outlined as follows, The semantic repre-

sentation for 'killt is:
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(kill (('P‘HYS) TR~-L (STATE (© <FN(0)>)) (ROLLE 0) (AGINT +)
ééwfﬁiix)q CANIM +))) (BRD (DYN +)) D).
For the example *'John killed the cat', the progrim will find
that all specifications on the NOMIN .s by the definition of
the verb are met by the words of the input. In porticular,
UL is + WWIMATE; that is, in terms of DYNAMIC FUNCIION,
it 'lives' in a literal sense, Thus theé literal sense of
'kill' is accepted. If the input'John killed the stone' is
encountered, the program notes that 'stone' has no +.ANIMMTE
feature value and therefore fails a base interprectation.
Furthermore, 'stone' isnot +DYNAMIC and therefore does not
satisfy the 'Broad' specifications necessary for a meta-
phorical interpretation.

The input 'the House killed the bill' presents a more
interesting case, ‘'House! in the sense of 'House of Repre-
sentatives' or 'Lower House' h:'s the +ANIMATE feature
preferred by the target representation conditions on an
AGENT as specified above: with respect to 'ship' however,
tbill' does not have the +ANIMATE feature value as recquired
by 'kill', Thus a base-level interpretation is rejected.
llowever, 'bill' does have the +DYNAMIC value, corresponding
to the observation that it has a '"continuous effect” on people.
Thus the basic components are satisfied for an interpretation.
Since the dispensable 'Narrow' +aNIMATE descriptor, i.e. the

literal tlive' function, is violeted, but the minimal, i.e.



59

'Broad! reguircments are fulfilled, the cmployment of ‘'kill'’
is considered a metaphorical extension from the PIHYSICAL to
the MLNTAL level. The structure TR-L (STALE (O <FNO)> ))
(AGENT +) then yields the paraphrase ‘'Housec STOP bill become
law', where ‘'law' is a CONTROL concept renrescented in terms
of 'one must' and ‘'one may'.

By noting that which is coumon to both the base sense
and metaphorical senses of 'kill', we c..n comp rc the meéan-
ings of thesc senses. The underlying structurc of the verb
itself speciiies in all cases that an ection was successfully
t.ken to eliminate the DYNAMIC function or effectiveness of
the Object. The cffect component oi this structure says
that the Object no longer cxists in its previous &State, for
this is the interwretation assigned to the TR-L structure,
Thus the c«t no longer lives; the mnotor no longer runs;
consideration of the bill stops, and the_intended result,
defined conceptually as<ﬂ?>, is prevented--thus the prohibi-
tion, order or permission contained in the bill is never

realized.

5.5, XNoun compounds

This type of metaphor analysis can also be applied to
noun compounds in which the nouns are defined in terms of
verbal concepts. The further wvevelopment of the above mech-
animsms must precede an implementation of the more comnlex
noun-conpound metaphor analysis; however, the «pproach to

interpretation of such constructs can be indicated, aAn
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example is given by the noun compound idea factory!, uhich
is close in meaning to the verb-noun commound 'think tank®,
I£ the +rlYolUaL objects or matter usuully associated with
'‘factory! or 'tank' are ignored, noun-comnound internret.tion
procedurcs (5) can be used to arrive at 'institution which
makes ikdeas' or 'environment in which one thinks' respectively,
Here the verb 'think' and the noun 'idea', which is an object
ol thought, retain their literal se¢nse, whereas the functions
underlying 'factory' ('make'!) and 'tank' ('be in') undergo an
abstruction process similar to that involved in level shift,
Consider also the example 'the foreign-born may hold the
White Iiousc key socn', It is possible to understand 'White
House key' in it$ metaphorical sense because: ‘key! is a
NOMINAL described «s having the function 'omen'; ‘oncning®
implies the possibility of 'entering' (cf. 'close'!, Section
5.1); and ' hite House'! i1s not only a 2llYoiCal building, but
is also defined with the fectures of un institution, which
includes ANIMATE beings. Thus the frumework exists .ior
handling some metaphorically used noun constructs with

underlying verbal and/or attributive concepts.

6., Conclusion

The examples of Sections 5.l-5.4 are representative of
the virious metaphor mechanisms which have becen identified.
The question arises as to the extent to which such mechanisms

hold for any metaphorical use of a verbal or attributive
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concept. An assessment of the validity of the an&lysis
method for such metaphorical uses depends upon 1) the com-
pleteness of the identified categories, i.ec. whether such
categories cover all types of verbs in the class under
consideration; 2) whether such categories are based on the
most "important' component which enters into metaphorical
extensions; and 3) the extent to which wurietions within a
category af.ect the plausibility of an interpreteticn. The
first two conditions are concerneduvith the question of ¢«
"minimal' interpret.tion, i.e. the exclusion of a "false!
interpretation, the third with an "adequate" interpretation.
With respect to the first point, the verb description
system presented has intenticnally focused on the breacth
or scope of the categorization ruther then on & more detailed
iliustration of any one category. Juch an ovecrview must have
prior consideration because the translition of a metaphorical
verb requires compaorison with other verbs, which themselves
must be assigned a "locetion" within the system belore any
refinement of interpretations can begin. The given system
outlines t 1is categorization in terms of three related prim-
itive structureswe STATE, ENTER-STATE and LEAVE-STATE, which
are subject t¢ embedding, as in the cuase o 'close! (Section
5.1). Roles derfine the ap lication of rhe.e structures to an

"object'", a "location" of an object and an "agent' oi any

change, the result of which is represented by suc¢h a structure.
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These roles, which are few in nuuber and relotively simple to
identiiy .ror ¢ny given verb, are adecuate to relate any lex-
ical verb rorm to an underlyin structurc. 7This structure-
role description divides the class or predicaiive concepts
with the excention of "logical" terms such as 'imply! or
tequate'. Thus the field of verbal and attributive concepts
is covered by this minimal classification based on intuitive
abstract concebts. These abstract structures can be primi-
tively realized in the literal outnut paraphrases as 'be

(or not be) in a certain state', 'start to be in a certain
stete' and 'stop being in a certain state!. The nature of
the 'stotet! can then be described to the extent cllowed by
the level/sublevel definition of the Object of the -hrase.
The icentified levels which define the f£icld of wectanhorical
extension cun clways be expanded or refined to give more
inform. tion, since they <o not af.iect those commonents--
structures and "structural" features excluuing HYP and VOL--
which remain constant in an extension.

It is cloimed th.t these structures arc the maest basic
characteri.ing elewments of a verb in the sense th. t the
identified primitives und mech.nisms are those which can
also be recognized as unuerlying conceptually simpler ling-
uistic constructs not usually thought of as metcaphorical,
although a phrase such as 'he reached »rosperity'! is not

obviously metaphorical, there is o '"trinsloti.n'" between it
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and the phrasc 'he became prosperous' which is similar to
the translation between the more colorrul 'he leapt to
prosperity' and ‘he became (suddenly) prosperous', 1In
each casc, the primitive TR-E represcnting 'start to!
relhtes the two forms of the expression. Ihis similarity
rests on the fact that all linguistic expressions which
treat abstractions (‘'prosperous') as objects ('prosperity!?)
might in a sense be considered metaphorical. It seems
reasonable to ap roach the problem of metaphor with an
analysis valid for the simplest form of such expressions.
The analysis represented by the structural descriptors is
trivial but basic in that it is a prerequisite to any more
complete interpretation, and in that it relates expressions
exhibiting varying degrees of metaphor without resorting to
ad hoc definitions or rules.

Although they provide a basic interpretatiuvn, the
structures and features whicn render an extension meaningful
are not necesssrily, the focus of a metaphorical expression.

The focus may be an attribute which, while provided for and
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broauly classified by the structure-level derinition of the
verb, itself remains to be defined. To take o r. ther difficult
example, the verb 'bleach' can be . erinec as '+AGENT YR-L
skaly (0 Ba 0 OR: ) (WWOLL v)', or, 'to ciruse un object to
LuaVi o o7 W E of GULOR'. If 'bleach' i.. used metaphorically,
as in 'she bleached the storyt, this delinition gives the
minimal information that some attribute oif the tory dis-
appears. This is the most basic or meccouery p.rt of the
interprctotion, but is not’very interesting. It would also
be desircble to know how the attribute itself enters into
the metaphor, i.e. what the color or loss or color signifies.
For quantit.tive attributes, i.e. those with magnitudes
as values, the prinitives 'A.CUNT' and 'INYLS.LILY' are in-
cluded in the definition at the PII¥YSILAL level ond are
easily extendew to other levels. The cheracterization of
qualit-tive attributes, such as 'with or without (a certain)
color', is more diflicult. A sugjcsted coproach (35) assigns
PCoIlTIVE/NEG JIVE value "connot tions":o ttributes where
they suggest themselves; for exarmple -'brijht: 20.',
'flot: NUG' (but 'even: POS! 3): These assignents can be
expected to rcflect cultur:l differences in uncerstanding
metaphor. ror the present exam le, even thi< ainiaal defini-
tion is difficult, becausec literal bleaching can be wone ror
different purposes: bleaching mi 1t be nerceived as NIGATIVL

in the sense of 'repoving color', but J0>IVIVE in the sense
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of 'launuering' or 'removing stains' (WR-L o1 WE (0 (IP &LT; )
BL COLUR: NLG)). However, the rcsulting ambiguity in any
metaphorical interpretation lirgely reflects the ambiguity of
any literal use of the verb. 1In both cases a knowledge of
the linguistic or situational context is reduired for a
correct unuaerstanding of the use of 'bleach' (‘he bleached
the report of the war casualties', 'he bleached the anecdotes!').
This example points out the accomplishments and limits
of the system in defining components significant to metaphor,
hat it woes 1s to secify o structural fromework in terms of
which those properties of predic.tive concepts relev.nt to
metaphorical usages c.n be methodically defined. In other
words, the system distinguishes the conceptual structure
componcent underlying a verb form from-thdse scmantic attri-
butes which are on-structurea". Thus the structure under-
lying 'bleach' is autom.tically specified, as above, and
yrovides "slo:s'" such as PUo/NLG for the attrihute repre-
sented by 'white' or 'without coleor'. The swecifications
for quclitative attributes must rewain flexible, subject to
the associotions vhich a culture or subculture assizns to
such attributes; the symbolic vadue of un ab: traction such
as 'black?® i difficult tc¢ derine in ¢ gcnercl m nner, apart
from £ny cintext. In this sense the rcuuctiun of a verb use
to quantitctive orimitives - 1a qualitative attribute-values
may.renresent the limit to which metaphorical ¢nalyses can

be generalized.
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Given that this system of representation nro.uces minimal
interpretations wherever possible, as opnosed to the alterna-
tive ol dismissing¢ an expressien as .nomalous, it reuains to
consicer the third condition listeu above, n mely the ade-
quacy of the mcthod as appliad to verbal concents which are
claimed e £oll within a eategory, i.e. which ore assi neud
the sane configuration of descrintors. Lt is assumed that
the primitive structure unuerlying a verb is <lways carried
over in a metaphoricdl usage, «<lthou h it mey be magnitude
(which is 1llowed for in terms of AMOUNT and INTENSITY) or
some other aspect of '"style" (which is not- »roviaced for) which
is emphasiced, Tus ‘leap to!, 'drift into', 'land on', 'hit!
cnd 'plow into! or 'plow through to! (which share the sume
structure and fe.ture v.lues except for VOL) all lead to
simil.r interprct tions, given a common gogl, c.g. 'procsperity’.
All yleld 'the beginning of a prosperuvus state'; with incor-
poration oL the INTENSITY descriptor, ‘'leap to' and 'hit!
yield ‘'sudden beginning'. Treating (one sense of) 'hit' and
‘leap to' as ne:rly synonymous (LR-E ST.TE (O ON R for 'hit!t,
O AT R for 'leap to') (INTENSITY: > ) (R0LE 0) ), which they
are not, entuils some loss of information, of course, but the
resulting approximation is useful. In the casc of ‘vlow
through to!', on the other hand, the lack of the information
that a '""lLaborious effort'" is involved weakens the interpre-

tation to o greater degrece; this kind or style, which depends
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on tihe specific mechanics of the action or the attitude of
the actor, is difficult to incorporate into a systematic
characterization. Illowever, such information, independently
determined, could be added to the verb descrintion. For
example, the descriptor 'INTLNSITY:>' appended to the
feature value '+VOL' could be assigned to the verb 'plow'.
These descriptors would be carried over to the incomnlete
but more informative metaphorical "interpretation': ‘the
very consciously did something to become prosperous'.,

Thus it can be concluded that the method presented
covers a major class of predicative concepts, and that the
resulting epproximution to the meaning of an expression is
reason.ble but varies in the amount of informotion conveyed,
It is orf significance that the emphasis on inclusive classes
together with & specific suggested format allows for extension
of the system. Interpretationsproduced on the basis of rela-
tively minimal information will not clways be completely
satisfactory, nor will they nrovide all the nuances of ling-
uistic expression. However, the possibility that interpre-
tations of « large class of metaphorical ex>ressions can be
approximated by & systematic analysis of the concepts involved

ensures further opportunities to aevelop computer understanding

of novel expressions.
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F1GURE 1

OUTPUT INTERPRETATIONS

Format: <INPUT PHRASE>

<TYPE OF METAPHOR> <INITIAL ROLE CONFIGURATION)D
<OUTPUT PARAPHRASE >

( CHATR DRINK INK )
FEATURE-SHIFTD RVO

( INK START BE IN CHAIR )

( HE DRINK INK )
BASE RVO

( HE DRINK INK )

( HE CLOSE INK )

( NO INTERPRETATION )

( HE CLOSE MIND )
I.LEVEL-SHIFT AVR

( HE { IPART: MIND ) STOP POSSIBILITY-OF STARI THINK )

( SHIP PLOW SEA )
FEATURE-SHIFT AVO

( SHIP DO SEA START ( BE SHAPE: ) )

( SHIP PLOW CHAIR )

( NO INTERPRETATION )

( CHAIR PLOW SEA )

( NO INTERPRETATION )



FIGURE l--~Continued

( SHIP DISINTEGRATE )

BASE oV

( SHIP DISINTEGRATE )

( INDIFFERENCE DISINTEGRATE )
CATEGORY-SHIFT ov

( UE STOP BE-INDIFFERENT-TO )

( COUNTRY LEAP-TO PROSPERITY )
RO-SHIFT OVR

( COUNTRY START HAVE-MATERTIAL )

(PROSPERITY DISINTEGRATE )
CATEGORY ~-SHIFT oV

( HE STOP HAVE-MATERIAL )

69
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FIGURE 2

SAMPLE TNPUT DATA

Dictionary Entries:
{CHAIR ((PH) (PART =) (CONT -) (FTXED =) (1D -) (SHAPB +) (S12B 2)
(FIUID =) (CX =) (ANIM =) (MM +) (F¥N: LOG (ON)) )
(INK ((PH) (PART =) (CONT -) (FIXED +) (1D 2) (SHAPE -) (FLUID +)
(CX =) (ANIM ~) (MM +) (FN: BXT (wWRL1E)) ))
(RE ((ri) (rart -) (coNnr -f {(FIXED =) (1D =) (NHAVLE +) (STZE 2
(FLULD -) (CX -) (ANIM +) (MM =) (DYY +) (FN: ACTIVE (LIVE)) )J
{MIND ((ME ) (PART (ANIM +)) {CONT +) (FIXED +) (1D +) (SHAPE +)
(FLLUID -) (CX +) (ANIM +) (MM -) (DYN +) (FN. INT (THINK))))
(SHIP ({(PH) (PART -) (CONT +) (FIXED -) {1D +) (2D -) (SHARE +)
(SIZE 3) (FLUID -) (cX +) (ANIM -) (MM +) (FN: EXT (SATL))))
(RLOW ((rH) (PART -) (CONT -) (FIXED -) (1D -) (SHAPE +) (SILZE 2)
(FLUID =) (CX =) (ANIM =) (MM +) (FN EBXT (rLOw)) (DYN =) ))
(LAND ((PU) (PART =) (CONT +) (FIXED +) (1D 4-) (2D +) (SHAPE -)
(SIZE > -3) (FLUID =) (cX =) (ANIM =) (MM =) (DYN +)
(FN: ACTIVE (PRODUCE)) ))
(SEA ((PH) (PART -) (CONT +) (FIXED +) (2D +-) (2D +) (SHAP®E +)
'SIZE 4) (FLUID +) (CcX -) (ANIM -) (MM =)
(DYN +) (FN: LOC (EIVE)) ))
{ COUNTRY ((PH) (PART -) (CONT +) (FIXED +) (1D +-=) (2D +) (SHAPE +)
(STZE &) (FLUID -) (CX +) (HUMAN +) (ANIM +)
(MM +) (FN: LOC (IN AT)) (DYN +) () ))
(INDIFFERENCE ((ME A) (STATE (0 AT R) (VAL +-)))

(PROSPERITY ((CO E PH ) (STATE (0 AT R) (VAL +) {(AMT >)))
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FIGURE 2--Continugd

(DISINTEGRATE ((PH) TR-L (STATE (0 BE)) (ROLE 0) (AGENT -)
(0 (NRW ) (BRD )) ))
(LEAP-TO0 ((PH) TR-E (STATE (O AT R)) (INTNS ) (ROLE 0) (AGENT -)
(INSTR FN: INT (LEGS)) ))
(DISAPPEAR ((SE EYE) TR-L (STATE (0 SENSED-3Y R)) (ROLE 0)

(AGENT =) (0 (NRW ) (BRD ) )) )

|

(cLosE ((PH) (TR-L) (STATE ((HYP +) TR-E (STATE (0 IN R))))
(ROLE R) (AGENT +) (R (NRW (CONT +)) (BRD (CONT +))) ))

(DRINK ((PH) TR-E (STATE (0 IN R)) (ROLE R) (R (NRW (ANIM +)) NIL)
(0 (NRW (FLUID +J) (BRD (FLUID +))) (AGENT -) ))

(SATL ((PH) TR (STATE (0 AT R)) (ROLE 0) ))

(PLOW ((PH) TR-E (STATE (O BE SHAPE: )) (AGENT +) (ROLE 0)

(INSTR: TR (STATE (0 AT R))) (0 (NRW LAND) (BRD (2D +)
(FIXED +))) ))

Matrlix Sesment:

ME (P (R (STATE {(-H (+ THINK - ())
+H (+ BELIEVE - DISBELIEVE)) TR-L () )
0 (STATE (-H (+ (IN cpP) - ())
+H (+ (IN LTMP) - ())) TR-L () ))
(R (STATE (-H (+ ENJOY - NOT-ENJOY +- BE-UNAFFECTED-BY)

+H (+ LIXE:- DISLIKE +- BE-FNDIFFERENT-TO))
TR-L («))

0 (STATE (-H (+ (IN cP) - ( ) +- () )
+H (+ (IN LTMP) - () +- () ))
TR-L (*) )))



FIGURE 2--Continued

co (E (PH (R (STATE (-H ( )
+H (+ HAVE-MATERTIAL
TR-L (-H ( )
tH (+ LLOSE - GAIN +-
o())))
»

Mapping inte Paraphrase Words

(STATE TR-E TR-L (HYP +)) (BE START S7T0P

Input Phrases:

CHAIR DRINK INK;

HE DRINK INK;

HE CIL.OSE INK;

HE CLOSE MINXD;

SHIP PLOW SEA;

SHIP PLOW CHATR;

CHAIR PLOW SEA;

SHIP DISINTEGRATE;
INDIFFERENCE DISINTEGRATE;
COUNTRY LEAP-TO PROSPERITY;

PROSPERITY DISINTEGRATE;

- () + () ))

0N

POSSIBILITY-OF)
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