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ABETRACT

Tris paper develops a model for representing one aspect of
coherence, It is claimed that a part of the connectedness of
events is directlv build into the conceptual network underlving
the lexicon, and conseguently a system for representing intrinsic
relationships between event and state concepts can also serve to
represent an aspect of coherence in text, Seven inter=-event
relations are developed, each definition is refined by a sample
guestion that the relation can be used to answer, Three of the
relations are taxonomie, and four sianify causal=temporal
relalonships, The relation scheme 18 applled to a sample
paragraph of text from a  folktale, and the resulting
representation 18 used to explain the connections between several

pairs of events,



Cansider the following sentences

A peasant was digging in his garden one day, when his
spade unexpectedly hit a hard object,
How can we represent the coherence of the “digging® and ‘hitting’
events depicted in the text? Better yet, why should we? To
answer the second guestion we must discuss some of the issues
invelved in a computational understanding of text, In answering
the  first aquestion we will develop a set of inter=event
relations, and Show how they c¢an be used to achieve cercain

representational gosls,

Text 1s at best & partial representation of the infeormation
which the author intends to convey to his reader, L major
portion of the nmeaningfulness of the lext is produced by the
reader when he embeds the text in his base of knowledge about the
world and language, If we think of the text as a series of
elues, then we ¢an describe the reader as something of &
detective, Each new clue must be maximally connected to previous
siuyes, 1If the reader fails to understand a clue adeguately,
subseguent c¢lues become more dilfficult, and consequently the
reader is less likely to accomplish a full understanding of the

gext.

Suppose we take each of the clauses in the above example as a
clue, How can we connect the two clues? #de need to be able to

epnneet the phrases ‘a peasant® and “his spade®; understanding



guestions it can be yged te answer constraln the notation.

tnis paper will develop & notation for representing one aspect
of the conerence of events in text, Our position is that part of
the connectedness of events is directly built into the conceptual
network underlying the lexicon, 4hen I vread text I detect
conerence wherever I recognize a tandem of event or state
concepts which are intrinsically associated in the language, Fory
example, if the author says "John had tne ook, He gave it to
Harye" 1 should recognize the intrinsic relationship between
concepts like “giving® and “having’, because to fgive® something
I wmust ‘have® the thing I give. Our theory 1s that we can
represent some of the coherence of events in text by producing &
trace of paths between event concepls in the conceptual network,
gur goal in this paper is to develop and demonstrate & set of
relations for representing intrinsic relationships between event
and state concepts, and consequently, an aspect of coherence 1in

rexts

The type of guestion we're interested in using our
representation to answer is: " what is tne connection between the
events x and y?" For example, in the case of the peasant digging
in nis garden, our guestion would bed ® Ypat 1§ the connection
petween the peasant digging and his spade hitting a hard object,
" pur answers will be directly derived from the arcs which

describe the path from the event concept ¥ to the event concept



gne on top of the other, One transpavrency might contaln sight
information, & second sound, & third tactile sensation, another,
erpathy, &tc, Helded together they create a total effect which

tends to merge the vieweyr with the protagonist of the £ilm,

Suppose we viewed this film and attempted to describe it, At
best we would be able to convey only part of our experience, One
strategy would be to describe only the salient changes betg@%m
frames of the film, Each description would convey  the
information contained i{n some, but not all, of the transparencies
contained in & sequence of frames, We might assign the
description “John walked to school’, to a seguence of frames
where we had eXpevienced that John was walking to school,
scratening his ltehing beard, worried about his car, and thinking

about the date he had on Fridav,

Using the reel of £ilm as a metaphor, ho¥ can we represent the
conceptual relationships between the events and states underlving
our descriptions? Our first step is to convert each description
inte some kind of uniform notation, Case notation provides a
convenient way of describing semantic relations between events
and their attendant roles, The head of each representational
unit designates an event or state, Associated with the head is a
set of roles, marked by names like: agent, instrument, object,
iocation, source, destination, and affected entity (abbreviated

agt, instr, obi, loc, source, dest, and ae,), For,



class/subclags, seguences/subseguence, ¢oordination, antecedent,
conseguent, enablement, and sequel, The {irst tnree relations
are taxonomic, cellecting inte & single unit of representation a
description of an event or staté and its more detailed
specification, The later four relations explicate the causal=

temporal relationships beatveen gvent concepts,

2¢8+ Class/Bubelasgs
If the speaker deéescribes tyo seguences of frames and she iz &
more exact description of the other, the hearer should construct

4 clasgs/subelasy (sc) relationship betveen the two degerivtions,

For example,

The elevator finally noved, descending rapldly,
(move obj elevator
sc (descend obi elevator mod rapldlv))
Everytime the hearer has °viewed® a sequence of frames which he
describes as °“descending®, he could have described the same
seguence as ‘moving®; thus f‘descending® is a subclass of
"moving®, But obviously not every experience of ‘moving® iz a
‘descending”’, Formally we «c¢an state the conditions for
establiishing 8 class/subclass relationship as follows:
& subclass of ¥ ig v i€, 1) any seguence of frames
which c¢an be described as y can be descrivbed as x, and

14} not all sequences of frames which can be described as
&% x can be described as vy,

e can use the subclass relation to answer “how?® guestions,



Qur epnditions for ggtaplisnhing & sedguence/gubsequence
relationghip are:

4 subseguence of ¥ {s v 1f, 1) secuences which ¢an be
described ag % alwavs contain seguences whilch c¢an be
described as v, and i11) there are no instances where ¥ Is
a subsgseqguence af v,

The secend condition distinguiszhes seguence/subsequence from the
class/zubclags relatiosn, in effect, the second condition

guarantees that v is only & part of the sequence X, and cannot

refer Lo all of %,

Thne secuencefsubzeguence arc can be interpreted to mean that
the goal of the subseguence is the seguencey thus it can be used
e angvwer guestions about goals,

Why did he break the earth?
Because he was digging.

additional examples of the sequence/subseguence relation are:
i, John was travelling to K.Y, His plane departed at 4
Bafhe i
2. John visited W,¥, He travelled by traln,

3. John c¢leaned his laundry, He washed his clothes in a
machine,

&4, John farms an acre of land, He?ll be planting in the
spring.

5. He dug deeper, removing dirt by the spadeful,
6, They sgchanged gifts, He gave her a new hat,

7. Patce negotiasted with the government, They argued



il

a continuous coordination of “holding” and “travelling®,). Note,
the third condition insures that v 18 not in & subclass relation

to %,

The coordinate relation tells us that a sequence of frames is
simultaneously depicting two different events, and one of them is
in the decomposition of the other, The coordinate relation can
beé used to answer ‘while’ guestions about simultaneitv,

Wnile John carvried the book did he nheld 1t7
Yes,

Additiomnal examples of coordination ares

i, The wren moved slowly down the road, the fox followed,

2, He carried the box of books, He travelled slowly to
the car,

3, She rode the horse along the path, S5She sat nigh in
the saddile,

4, Mary glared at John, showing him her feelings,
5. Mary glared at John, staring at nim fiercely,
&, John brought the dessert, He travelled bv car,

7. He chopped the wood, holding the axe ip one hand,

24, Antecedent

1f the speaker describes two segquences of frames and one
sequence 18 a condition for the other sequence to eccur, the
hearer should classify the relationship petween the Two

descriptions a8 antecedent (ante), For example,



2s8. Consequent
I4 the speaker describes ¢wo sequences of €rames and one
sequence of frames always occurs after the other sequence, then
the hearer should mark the relationship between the first and
second seqguence of framez as conseguent (consgl. Take tne
following example,
John gave Mary a red kite,
Mary had a red kite,
{give agt John rec Mary obj kite
congqg (have possby Mary obj kite))
Evervtime the hearer has ‘observed” a sequence of ‘giving’,
subseguent sequences of frames have created the impression that
the recipient now “‘possesses® the glft; thus a conseguent of
fgiving® is °having®, Formally we say thaty
A consequent of % 1s v if, i) every seguence that can
pe described as u is always followed by a sequence which

can be described &g v, and 11} v logically follows from
X2

Conseguent &rcs tell us that v was caused by ¥j thusg we can use

them to anzwer guestion about Causes,

¥ny did John glive Mary the red kite?

56 she could have it,
isted below are several exsmples, The above guestlion works for
exanples (1) thru (43 and (61, For (%) the gquestion and
resulting answvey seems L6 be incorrect, probably beécause Jonhn

didn’t intend to drop the axe, In such & case we can substitute



i5

Note, v 18 an antecedent of ¥ If y is a necessary condition for x
¢e occury v is an enablement of x 1f vy makes 1t possible for x to

gecur by removing a disablement of x.

The enablement relation can be used to answer guestions about
events which meke it pozsible for other events Lo O0CCOUT,

¥nat enabled John to carve the meat?
Sharpening the knife,

Additional examples of enablement are:

1. John released the bird, 1t travellesd northwards,

2, John was admitted to the university, He’ll enter Iin
the fall,

3, He uncovered the painting so John could see it,
4, After bargaining for an nhour, Jack traded the cow for
the magic beans,
2.7, Seguel
I¢ the speaker describes two seduences of £frames and one
seuguencte of frames can result in thne second seguence, the hearer
should classlfy the relationship between the two descriptions as
gseguel (seqg)., I£ one seguence aluauys follows the other the
relationship 1s clasgified as consequent, An example of a sequel
relatonshlp is:
John wWas hungrvye.
He ate,

{rungry stateof Johkn
geqg {(eat agt Jonnll



3,8, Inferenging

To ceonnect a palir of events it will fregquently be necessary to
infer that an intermediste event of state has occurred, Iin the
verms of our metaphor of the detective, missing information must
pe inferred to explain the relationship between a palr of <clues,
in the terms of our metaphor of the reel of £ilm, Lif the speakery
£ails to describe a seguence of f£ilm, the hearer must be prepared
tos infer it as an intermediate seguence bpetween Lwo seguences

ghieh s/he is trving to relats,

Liter we connect a palr of events we ¢an use the conceptual
path between the two events as a basis for describing their
relationship, Fach are aleng the path can be simply describped,
for example the seguence/subseguence relationship between the two
events

Jokn travelled to H.Y,

He arrive at &,
can be describe as %a part of travelling 1is arriving,” Or
simflarily ¢the seguel reletionship betwesn the two sentences,

Jonn searched for the ¢lue,
He found it

can be described ag ®a geaguel of gsearching is finding.”

Eince the next section of the paper will provide ample

eppartunity to sees Inferencing at work, we will cite onlvy a ¢few
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de rvan desceibe the relationship in english as, " 1£ John chases
ehe ball 1t must be moving, In order for the ball toe nit the

wall the ball must be moving,®

2;8,3, John grasped the bucket im his hands,: He carried it to
the §@§s§£a‘

i conseqguent of ‘orasping’® the bucket 18 that vou “hold” it, 4
coordinate of ‘ecarveving® the buckget iz that vou Thold® it, Ue
ean represent the connection as follows,

{earry agt John obd bucket
coord (held agt John obi bucket
congeg® (grasp act John obi bucket
instr nandsll)
¥e can can describe the relationsghip: # 1f¢ John carriss the
pucket he nust be holding it, A& conseguent of John grasping thne

pucket is that he will hold it.”

2:8.4, Johh poved slowly, hobbling on hig sere foot,
A subeclass of ‘moving® {3 fwalkinag®. A gurlass of ‘walking’® is
‘hobblling®, He can represzent the relationsnip as follows,
{move agt John
gc (walk agt John
¢ (hobble agt John insty {(zore fo0l}lli)
He can describe The relationship: ® One wav moving iz walking, A

kind of walking 1is hobbling,®
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(carry agt plg obj (bundle of clothes)
coord (travel agt plg twd streanm
subseqg {(move agt plg twd strean
s¢c {trot agt pig
twd streamilil
3o4.2, ®"FThe animel expertly soeked and scoured the laundry,”™

The sentence describes two eventsi

{socak agt pig obj laundry)

{scour agt pilg obi laundry)

*Spaking® and “scouring® are both subseguences of & ‘washing®

events

{wazh 80t pig obd laundry
subseqgl (soak agt pig obid laundrvy)
subsea? (scour adgt plg obi laundryi)

3.8,3, ®"The pig hung the clothes in the sun to dry,”
Here the author explicitly states that the conseguent of

*hanging clothes in the sun® is to dry them:

{ary obi clothes
congg¥® (hang obd clothes agt pig loc sunil

ryashing® and °“drving® are two subseguences of a “cleaning’

event,

{eglean agt olig obd clethnes
subsegl (wash agt plig obd laundry
subseqgl {(soak agt pilg obi laundrvi
subgeg? (scour agt pilg obd laundryl)
subseqg? (dry obj clothes

coneg¥® {(hang obi clothes
agt pig
loe sunli}
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{earvy agt pig obld laundry
ante {(have agt pilg ok] laundry
consg¥(gather aqt pilg obi laundryl)
subgeg [(travel agf pig dest honme
subsen {(move aglt plg dest hone
ge {(trot agt pig
dest nomellll

There is ¢inally & “returning’ event that Is occurring.

egerurning® has the antecedent that & traveler has previously

1eft the location to which s/he is returning, A subclass o34

*¢ravelling® is ‘returning”,

{erravel agt plg dest hone
subseg {(move agt plg dest home

s trot agt pig dsst home)
s¢ {return agt plg dest home

ante (travel agt plg twd sirean
gsubseq {(move agt pig twd stresn
gc {(trot asgf plg
twd streamillll
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conceptual network, Each descriptiesn uncovergs a new path,
consecuently one would be surprised to discover that a set of
descriptions Dproduced by & gpeakey would alvavys Lrace QuUl & tree

in the conceptual network of events &and states,

Secondlv, since moving the lsundry to the stream 1Is connected
via an antecedent are to cleaning the laundry, why isn®t moving
the laumndry home connected to cleaning via a conseguent or sequel
arc, HWoving the laundry to the stream 1s connected, because |{t
would bpe impossible to clean something unless it was at the
iocation where vou planned te clean it, Carrvinmg the laundry
home L& not @& consequent of cleaning it, since in no way does
eleaning laundry cause one to carry the laundry home, Nor is it
a seguel since cleaning laundry nelther motivates it nor suggests
it as a likely outcome, 1In the former cese moving the laundry to
the syream produces a state which is a condition for the cleaning
event to occur, in the latter case cleaning laundry only suggests

that the laundry might be carried home,

Lestly, explanations of the conneéctions between events can be
derived frem the structure we have produced, For example, we can
explain the connection between the pilg gathering her laundry and
the pig trotting home, Our explanation would be along the lines
ef, "A consequent of the pilg gathering the laundry {s she has it,
In order to carry the laundry the pilg must have 1it, To carry

laundry the pig must travel, to travel the plg nmust move, a kind
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reader®s understanding by asking questions,

When & wachine produces a representation, we can test it°s
sdeguacy by the types of guestions that the representation can
BRSWEr s The development of & notation for representing text
should be guided both by the level of understanding it will be
used to represent and by the kinds of gquestion it c¢an be used o

aNEWET

This paper has produced a set of relations for representing
intrinsic relationships between event &nd state concepts, and
congeguently for encoding aspects of coherence in text, In all,
there are seven relationss three that act to collect together an
event and its parts into a more exact specification, and four
that causally and temporally relate events, We exemplified our
relation scheme in a sample paragraph of text, and produced a
graph which represents the conceptual coherence of the events
that were described, In our discussion we used the vresulting
representation to explain the connections between several pairs

gE events,

The next phase of regearch has already begun, parts of ten
folktales have been analysed and used as a basis for “growing”
il a conceptual network of causally related events and states,
An interpreter has been constructed which uses the conceptual

network a8 a basis for bullding graphs whiech explicate the
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