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ABSTRACT

Corms and structures 0f definitions in Merriam-Webster‘s
dictionaries are presented to derive models of sense selection
contexts, sense meanings, and nierarchical relations among verbs.
The sense meaning model is presented as a case~role semantics
accompanied by + ime—-ordered sets of assertions marked for truth
value. Systematic extraction of these types of models from
dictionary data is argued to be an encouraginag line of research.

N



A/14/75 Modeling Dictionary Date Page 3

I think we are 211 agreed tha*% since about 1968 we have had
some very interestinc natural lancuage orocessing systems that have
very limited but oowerful cepeblliiles wilhin those limitetions.
~he eriticel thinc thet has been coing on in these 1s to choose @
~iecroworld as FSainh Grishman sugcesied [reference to oreceding
ta1% ] where there is vervy litile %thet in fact can be sald, and then
you are able to manace ithe semantics.

Now the situation of trying %o understand text is caquite
cdifferent. You know, examples of those microworlds are The Woods
Airline Guide [21, and the lunar rocks data base (3], the Winograd
hand=and=blocks [4!. and the Heidorn trucks at a gas depot {51, anc
Schank’s John and Mary == with Johnfs attitude towards Mary.
{laughter] And there are others. I think that in text processing
we ere nowhere near in such good shape. I have seen interesting
experiments by Sager about 3 years ago 161 in terms of gettino some
cemantic structure out of documents and [ recall early work by
varris [71, to get kernel sentences out of documents, And most
recently we have some work by Charniak on children’s stories [8] in
which the great contribution was, I think, to show how incredibly
difficult it is *to solve the problem of reference even there, in
order to find the antecedent for a prenoun, “it4. There are a
couple of examples where you have to have the full strength of some
xind of a problem solving/theorem prover system.

Most recently, a paper that hasn‘t gotten around very much, is
a very ambitious effort by Roger Schank [9] on setting up discourse
structure for paragraphs. That paper will probably be circulating
pretty widely by Spring. In that, he very ambitiously takes the
folk tale from Eskimo literature - several paragraph stories -
about 5 I think = and he makes a causal chain of the relationships
among the deep conceptual dependency structures that he derives.
It4s easily criticizable. There are many things where each of us
would differ on whether thet is the path or exactly what is going
on. But I admire it very much because it 1is a very ambitious
attempt to deal with a fairly large plece of text. The point is we
dont have models for dezling with large amounts of text, or even
with several paragraphs of text, ¥e don‘t reelly know how to
nandle the semantics of text discourse.

The basic problems are? How do vyou use sentences to
understand following sentences? How do you solve problems of
reference? And what is an adeguate lexical structure to do this?
Wnat is an adequate semantic structure o represent the resulting
meaninas? That whole family of questions is seeking answers.

We are very much concerned in my group at Texas to study all
these things. We have one student (we haven‘t got very much budget
for this) but one student is working on discourse analysis§ a
dissertation by Hendrix [10] 1is about finished on modelling
techniques =- an approach toward representing meanings as set-
theoretic expressions. It :takes semantic nets right down to the
abstract algebraic description of what the meaning of sentences Is.
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And what I w
3

11 talk about “oday is Robert Amslerss studies of the
Yerrism=Webster dict 7l

With tha%t introduction, let me shift to the business of
computational lexiceology. [ think “lexicclooy’ Is & fine enocuch
WOTde T+ ie in conirasi to .exicography == studying how to put
together meanings to meke a cictionary is lexicography. Lexicology
is, as best I understand 1, the siudy of how +the meanings are
organized: what is the hierarchical structures how much in the way
of loops and things of this type occury end how can you take and
transform from this list, 150,000 entries, alphabetically

organized, into some organization that Is computationally more
significant. That. essentieally, s the study. The desired outcome
ig to transform the dictionary intc data that 1is reasonably
computables and hopefully o getl semantic models out with
considerably less difficulily then is currently the case.

Now I want %o talk sbout the kinds of semantic models. There
are really three kinds of data that we are able to aet, from the
English 1lexicon. One is a model for the meaning of @ word. And I
will show examples of what I mean by model shortly. The next is a
model that for each sense meaning of a word can detect the context
natterns that will select fhat sense rather than some other. The
third thing of course is we want to organize the whole set of words
that use that word in its definition, Now these things will, I
hope, become clearer in a little bit.

First, to the dictionary. I think we know from a linguistic
point of view that the proper source of semantic information is a
large corpus of ordinary usage of the language == &a very large
corpuss the Brown-Kucera corpus [!i] is one examplet perhaps larger
ones are needed. In ebout 1966, while I was still at System
Development Corporation, with John Olney, John put in a propesal to
NIH to keypunch Webster’s Colleglate Dictionary. He managed to get
the grant, and it cost about $35,000 and about two years to get the
thing keypunched with grea%t accuracy =— | error in a thousand
strokes, or something of this level was the quality control on it.
And he incidentally keypunched Websterss Pocket Dictionary (121,
Now the mass of data here is quite significant. The Webster’s
Collegiate currently resides on eight tapes. Now several vyears
later and we could probably get that on 2 or 3 tapes of high
density form. The pocket dictionary fits comfortably on one tape,
but it pretty much fills it up. Whenever one does some computation
with these dats bases it is likely to be very expensive., So I have
really spent a great deal of time over the past 5 vears at Texas
discouraging people from running these tapes through the computer
unless they had a really strong nypothesis and a well-formulated
plan. A

Now, why this particular lexicon? I think somewhere we are
aware of the fact, for example, that Random House also has a
reypunched version of a rather large cdictionary [131. And some
work has been done on that too. John Olney liked the Hebster<s
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dictionary because he went up and visited the people in
Snringfields Gove was edliior ai thet time? end John was very much
impressed by the way that they wen? aboul making their dictionary.
¥nat  they have done, is 2o accumulate citations for pe*haps fifiy
nr one nundred yesrs, and they heve roem after room of files filled
witn citations of usaces of worcs. So there is fhe corpus on which
that dictionary is Dbased Now many not=so=careful dictionary

makers don‘t do that. Yeu know their offices are typically == a
cdozen filing cabineis end a larce shelf of dictionaries [lauaghter]
and they sort of rewrite the definitions from one dictionary on an
intuitive basis or something into another form. Well Merriam-
Websterss s a much more careful operation. People collect these
cttations and the process of making 2 dictionary from the citations
is as followsse

us suppose that for the word ‘move“ you might have a thousand
tions. - And so vyou star D"tting them into heaps of similiar
ges, You sort them oul int o pile and pile, pile, piles and then
you decide how to describe each pile. OK, the resulting
description is a sense meaning for one usage of the word “move’.
Well, in Websterss Third International [14], in addition to
presenting that description, a usage example is also included. And
in the Collegiate it is very frequently the case that with the
sense meaning there will be an example.

md-(""
m

So what I am suggesting is that the Merriam=Webster/s dictionaries
are 1Iin fact based on a large corpus of English usages that are
carefully collected. Now I suppose the weakness here is that it is
all written usages, I imagine, I am not sure — rather than spoken
language. When a sense description 1is compiled with a typical
usage example one is noi quite sure how typical that example is and
not quite sume how free it is from particular biases of a
particular lexicographer who is 1liable to be an English teacher
broucht in every few years to go through the massive effort of
nroducing & new edition of the dictionary. [ think there Is a new
sne due out in 1976, a Fourth International., Well, I am not too
close to that, but linguistic quality is the reason that John Olney
chose the Merriam=Websterss dictionary as a data base that was
suitable for keypunching.

Now we have been poking around with dictionaries for quite
some time, and they are really hard to work with. I might add by
the way there are about 20 copies of these tepes around the country
in various research grouns, and not too much has been done in the
seven vyears that that corpus has been available. The reason is
because it isvyvery very difficult and expensive to work with 1it,
and very hard to know what you are doing while you work with it.
And 1 am sad to say you may get that idea very clearly by the time

*his lecture is finished.

L
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New let me show you some of the things that emerge from
Amsierss work on this dicticnary. ©One of the first thinogs that we
nave all noticed in the dictionary 1is that there appear to be
nierarchical properties. Words are defined In terms of other
words. And there is & <endency to go up the tree to an
increasingly more abstract word. S0 ¢march” might be defined In
terms of ’walk’ and “walk4 eventually gets up to “move’. Figure |
is an example of that. “Retoris is defined "to answer sharply®.
And “‘“answer’ is defined in 1ts turn "to write or speak In
response', ‘write’ is "{o communicate In print* and to speak Is
to communicate by voice.® Finally, #to communicate® aoes to "to
make known" so we notice that the hierarchy is quite reqular and we
can now define %“to retort® as "to make known by voice, in response,
sharply.®

Now what has been done? Well, we have taken advantage of the
lexicographer’s rather careful behavior to define a word in terms
of a superclass word, a higher, more abstract term, while carefully
setting out differentia as modifying phrases. So “fto retort® Iis
"to answer sharply.” "to answer" is #to write or speak in
response." So we are able in this hierarchy simply to lift up the
di fferentia and to define everything in terms of the top=level
verb. Well this is rather interesting. Many of us are avware of
Sehank’s assertion that fourteen primitive verbs will account for
all of the verb usaces in English [15]. 1 doubt the number
fourteen. On the other hand, it is fairly clear that a single
primitive accounts for hundreds of verbs.

insert Figure | here

In these studies, we first looked at some 600 verbs of
communication. In order to deo that we inverted the dictionary so
that for each word that occurred in a definition we had an entrys
and associated with that entry were the definitlions that it had
cccurred within. So by inverting the dictionary file we were able
to sort things and discover just how words go up the tree -— and
sometimes around in circles. In the 600 verbs of communication
ihere are 3 senses of meaning for communication and we haven’t
studied them in exhaustive enough detail to be absolutely sure, but
it is my impression that 2 or 3 models of +“make known’, i.e.
sfcommunicate’, will account for some 600 verb meanings by following
this pattern of carrying up the differentia.

Most recently, Amsler has studied 200 verbs of motiont and the
way he got these was a little bit simpler, The communication verbs
are a deep hierarchy. On the verbs of motion, he simply took from
the inverted file all of the verbs that use the word “to move’ as
the defining kernel, =-— i.e. as the superclassi and those go up to
what appear to be some 5 or 6 sense meanings of “move.’ [ will
show you these sense meanings shortly.

(88
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The point of <the hierarchy of verbs, particularly with
reference to colleciinc semantic information, ist how can we sort
tnhe material that occcurs in a good dictlonary so that conceivably
we can make models for 20, 50 or 100 units of meaning, and classify
everything that Is defined in terms of those words underneath them.
There will be a great savings computationally if we are able to do
this,

Let’s see what I mean by a model., Let’s consider a sentence,
"John wired a greetinc to Mary.® We are still in the verbs of

communication here. "to wire® is #te telegraph®. Mto telegrapht
i< to communicate, instrument telegraph, pedium telegram. Now the

representation of meaning that 1 found quite useful for answering
guestions is the semantic net structures that I have talked about
many times but the notation is simpler now. In Figure 2 C2 is a
token of “communicate’s the verb used was ¢wire’, The tense is
past, Actant or Agent - John, Theme - 2 greeting. Source - John.
Goal - Mary. Instrument - telegraphe. Medium - telegram. That is
what we can get out of a shallow level analysis of the sentence
vJohn wired a greeting to Mary'. Now that is just the first stage.
1 am not.squite sure of terminology yvet, but I think of that as a
shallow semantic analysis or a shallow semantic structure. I used
to call it a deep case structure but it is really not very deep at
all. Those of you who are acquainted with the dependency structure
can see that this head verb is simply in a flat tree dominating all
of these arguments. Now the structure is really quite syntactic
slthough it has semantic aspects. 1 also assume, by the way, that
we have selected the particular sense meanings of these words.

insert Figure 2 here

Now we want more. First of all, associated with the
definition of swire’ are <hings that will take it up to
‘communicate’, and add arguments to the meaning of communicate.
But now associated with communicate also in addition to the
syntactic data that is needed to sort out its arguments will be a
set of assertions. If somebody is %o communicate something it is
an event that occurs in time. So at the initial time, tl!y the
agent or actant knows the theme. John knows the greeting he sends,
1 think “know’ will be a primitive.

At t2 he sends the medium which in this case is the telegram.
It might have been a letter. It might have been anything that
carries information in regard tc a communicate verb., At time t3 it
is possible the goal person will receive that telegrams at time T4
it is possible that the goal person will know the message. So the
final values of each assertion aret true, true, true, possible,
possible. It is also the case that John, the agent, wanted the
goal person to know the message and he wanted this at least from tl
to t3 when he sent 1it. Now that is a fair but not absolutely
necessary type of inference. So what we are doing is to associate
with ‘communicate’ a set of assertions defined over the argument
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variables, And when these are spplied to the particular usage we
discover that John knows the greeting at time t! to tn, which means
that he knew the greeting all along, and John wanted Mary to know
the greeting from ti at least until he sent it, and John sent the
telegram from time interval t2 = t3% it is possible that Mary got
the telegram during time t3 - t43 and it I1s possible that Mary
knows the agreeting at some time t4 to tuf/., It is also important to
point out that t! is before t2, t2 Is before i3, etc., and tu is
hefore now, are all assertions that hold. So what 1is geing on
here? This is really what we mean by a model. We mean that the
assertions that are explicitly made in the sentence are one part of
the model of the meaning of that sentence and the assertions that
are implied in the setence are another part of the model. So the
lexical structure that we seek would make those explicitly
available. Now we know from the work of Charniak and Schank’s
students, Riesbeck{16], Rieger(17l, and Goldman(i8] that these
things are definitely agoing <o be useful in discourse analysis,
.a@lthough I confess I don’t know how to do discourse analysis with
this type of assertion yet. That is another line of research we
are very much concerned with.

When we analyze a mass of verbs one of the things that we are
attempting to do is to discover the case arguments that go along
with each. For the verbs of communication (see Figure 3), there
aret agent - which is an animate organisms theme - contents of the
communicationt source - the person or system that sends its goal =
the receivers manner - for example, sharply, harshly$ instrument -
telephone, telegraph, voices depth and length = long, shorts

» frequency - repeatedlys intensity = loudlys and medium - the form
of the communication.,

insert Figure 3 here

I think that is enough for communication verbs, as a notion to
get started with. Figure 4 is an example of the data that has been
put together = This is one page from the 200 verbs of motion, and
what has gone on here, is shown for example in “paddle 2.1/§ movess}
theme = the hands and feet: path - abouts medium - presumably water
or something of this sorts So what is done is to take the verbs and
using an ordinary editor program go through with as 1little change
in the definition as possible, and mark the category of each
distinguishing argument for the usage. In fact, it takes a lot of
sorting in heaps before one can get categories organized and then
one begins to edit the definitions to get them into uniform
structure.

insertAFigure 4 here

fort
]
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We are developing methodology = so we are working with the
nocket dictionary: and it is guite clear that the pocket dictionary
nas abhreviated many, many meanincs to the point where they are not
vseful, 1 think Vscud - to move speedily” is a cocd case in point,
fMarch’ ig defined without even using the notion that it is on
foot. Abbreviated definitions are fine for some purposes, but the
Colleciate is much better for model making and of course the Third
Tnternational is, as far as we can detect without lecokino at It
exnhaustively, gquite good.

4 in !

We also use the dictionarvy to develop context patterns that
will identify the sense meanings for each word., Figure 5, for
example, is an enalysis of +“moves from the Thir International
which includes sentence examplies.

Has a physical object changed locetion?
Yes, Has a physical object chanced ownership or status?
Yes, e.0. the Christmas items were moving rapidly.
Ne just moved to town,
Has the physical object chanced ownership or status, No.
Move | = e.g. The cars moved down the road.
The chess master moved the chess piece,

That one was puzzling for a while [laughter]

Has a part of the.physical object changed location. Yes.
Move 2 = e.g. The trees moved gently in the breeze.
He moved restlessly in his sleep.
He pressed the button and the machine began moving.
And so on.

Here is a continuation of that chart.

Has the rate at which something was happening changed? Yes.
e.g. The plot moved quickly. The melcdy moves upward.
Has some action which is a part of the plan or procedure
been proposed or performed? So we get into Move 6.
Move for a recess.
Revolutionaries mus:t make their movessvarefully.
Moves in social circles.
Has someone’s emotional state changed?
Move to tears.

insert Figures 5a,5b,5¢c here
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So +there are six senses of ‘move’ +hat Amsler distinguished by

studyvine the Third Internationale. Now what does that mean

computationally? Tm  ficure 5a we have move !, 2, 3, 4 5, 6. Re
2 J % L] € @ 2

nave the ! ‘e mos: imporiant. erguments that usu 13 '

have tne basic, most important. arguments ihat ysua lly occur. And

~ere +the agent musi De nUman. Yove 6, 1s to make a motlon or

resolution. So we must check *he theme to make sure that it hes

some kind of & marker equivalent to ‘statement” or ‘resolve’, &
rresolution? or something of this sort: and of course we will check
the agent to determine snat i+ is human. Emotional state, move 52
BeGe #ihe novel moved me %o tears?s the criterion is that the
Theme be a person and the Goal an emotional state. In terms of our
experience with microworld modeling, it is usually sufficient to
mark the nouns with particular cemantic features in this kind of an
areae. But will that approach work all across the language?
Semantic features are probably not sufficient, so after defining
ihe criteria for seleciing the particular senses of meanings How
does one mark the appropriate information on the nouns and
distincuish the types of sentences that can be arguments for that
cense? == Well, we have 1earned a lot in terms of microworld
models. And I think this will solve eventually.

In studying the verbs of motion Figure 6 is our current set of
argument classificationss agent, theme, sSource, goal, instrument,
path, medium, speed, acceleration, steadiness, continuity, Tforce,
resistance, and orientation. Now Amsler is making quite a detailed
study of these arguments because he is still exploring the
possibility that he will be able to take the definitions and push
+them onto a display scope and draw particular kinds of squiggles to
represent in real time the meaning of the motion verb. Whether he
will be able to do that or not remains to be seen. It is clear and
easy for some things and not for others. Notice manner, of course,
is liable to be an attitude, end s+rhud? is ¥to move with a heavy
sound, 1f one wants to make pictures of meanings, one needs more
than a tempero-spacial frame of references one must also pick up
ine connotative, emotional frame of reference. In the 200 or so
move verbs, there are at least a dozen that have sound and probably
2 couple dozen %that have connotative things geoing on. In “lurk?,
¢or example, “slyly? 1Iis one of the connotations that goes along
with it. So it is rather hard to draw pictures of all of the move
verbs.

insert Figure 6 here

Figure 7 is an example of how we expect to use the move verbe
tArnold marched the army slowly through the countryside from New
York to Montreal.® Eirst we give the shallow semantics of the
sentence, C! is a move. Ci represents this whole proposition,
this whole 1idea. There is a moving going on. The verb that was
used is %to march®, Now I saved the verb because [ Jjust don’%t want
+o fuss around like Goldman does trying to find my way back to the

b

3




Fisure 6.

ArcuMeENnTS OF MoTioN VERBS

AGENT
TUEME - (OBJECT MOVED)

SOURCE - FROM
GOAL - TO

INSTRUMENT - (USED FOR MOVING)

PATH - (COURSE OR PATH-OF-MOTION)
MEDIUM -
SPEED - (E.G. FAST, SLOW)

ACCELERATION - (E.s. SUDDEN)

STEADINESS - (E.G. STEADY, WITH JERKS)

CONTINUITY - (E.G. FREQUENTLY)

FORCE - (E.G. FORCEFULLY, SLIGHTLY)

RESISTANCE - (E.G. WITH FRICTION, AS IF ON WHEELS)

ORIENTATION - (SIDE FOREMOST - SIDLE)

18
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surface representation. Some of you have read Goldman’s excellent
“hesic{ 81 in terms of how vou ¢o from Sehankfs very desep
conceptual dependency structure back Into making sentences but in
~ome cases one can save 2 lot of <rouble by carryino the verb
alona, and not get into %thal. The +%ense = past: the agent -
Arnolds the theme = C2 is a token of an armyt now in fact, one
needs tokens for all words but I am not showing the complete

mputationzl representations I am “rving to communicate it. [ had
to put a token for ‘army” because there is «a. difference between
what amies do in general and what this army did. Sct “move’, by
marching, in the past, done by Arnold, from New York, to Montreal,
through the countryside, in military formation, speed - slowly.
Now using the type of modelling that we discussed in the verbs of
communication, the assertions assoclated with “move’ translate into
+his time-ordered series of assertions: - that it is probably true
+hat Arnold was at New York from t! to t-delta. It is true that
the army was at New York ti to t=gdelta., It is probably true that
Arnold was in the countryside from t-delta to in. It is true that
the army was there, Tt is probably true that Arnold was in
“ontreal from tn to tu and it is true that the army was in Montreal
from *n to tu. And t! is before t-delta: t-delta is before tns tn
ic pefore tu and tu is before nowg are all true. So we have got
time aoing on. Now “slowly’ is translated into *greater the move
rate of armies than the move rate of C2"; C2 was the token of the
armys it was a particular instantiation of the concept “army’ that
cccurred in this context. And ¥in military formation® during the
whole period is a reasonable inference to make. Now I don’t want
to make this sound very cut-and=-dried because there are a lot of
other inferences that might be made. Notice, nobody said the army
was on foot. And vet marched implied that it was. And nobody said
that the army was tired when they got to Montreals I don’t know
whether they were or weren‘t, But probably it is the case that you
would want to make that inference to understand -"Why did they sleep
for 24 hours thereafter?® Well vyou need to make the possible
:nference that if the distance is from New York to Montreal and 1if
sne walks or if on foot, well then one will probably be tired. And
if tired, one will want to sleep for a long time.

3
Q

insert Figure 7 here

1 feel pretty good about how we are able to do things with
verbs and I feel very hopeful that we can develop a methodology for
sorting the dictionary to get this kind of informetion in fairly
large quantities. With a generous spomsor some day we might Just
go at it and see how many. primitives we in fact need for a
particular purpose. The purpose is obviously important in terms of
how vyou classify things.

I don’t know very much about nouns. We have struggled with
mouns. They also occur in hierarchies in the lexicon, One



Freure 7.

A Move YobpeL

ArNOLD MARCHED THE ARMY SLowLy TuroueH THE COUNTRYSIDE FROM
New York To MONTREAL.

(C1 TOK Move, VB MarcH, Tense PasT, A ARNOLD,
TH (C2 TOK Army), MED CouNTRYSIDE, S New-YORK,

G MonTreAL, MAN (1n MiLITARY FORMATION), SPEED SiLowpy)

((ATP  AmnoLD New-York T1 T-DELTA)
(AT Army  New-York Tl T-DELTA)
(ATP  ArNoLD COUNTRYSIDE T-DELTA TN)
(AT Army COUNTRYSIDE T-DELTA TN)
(ATP  ArNoLD MONTREAL TN TU)

(AT ArMy  MONTREAL TN TU)

(GR  (MoveraTE Army) (MOVERATE €2))
(IN ARy MiLITARY-FORMATION T1 TN)
(BEFORE T1 T-DELTA)

(BEFORE T-DELTA TN)

(BEFORE TN TU)

(BEFORE TU NOW) )

20
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interesting fact s that the fop of any noun hierarchy appears to
be an argument position In a verb. Once again, ! haven’t seen a
nuncred nouns so [ am not guite sure that this 1s always the case.
Zut in the few nouns that we have looked at and tftaken up the
hierarchy, we eveniually reach an argument position. Feor example,
‘message’ is eventually defined a2t the top as “that which Is
communicated.” So it is an arguments it 1s defined as the theme of
g basic verb, Now a book (see figure 8) is all kinds of things.
it is print on pages of a civen size. A handbocok is a concise book
for memoranda or notes. A hardback is a book bound with hard
Covers, A paperback is paper-covered. A primer is a book that is
used to teach children to read and so on, So summarized in a
network are all the things the dictionary describes about “book”.
This doesn’t focus on the hierarchical siructures this just shows
the main senses in which the word book can be used.

insert Figure 8 here

To put it a2ll together, as far as we know, we are going to end
up handling nouns the same way we handled verbs. That is, a noun
is going to be something that has a set of arguments, It?1ll be
defined in terms of the top level, a high level word, with
particular differentiating arguments from the meaning of that high
level word, And it too will be a predication ldke a verb. Except
of course it will fit into the argument position of the verb. So
the conclusion here is that I am talking about a good deal of work
#hat is in progress and I am not quite sure what the outcomes of it
will be. I think at this time it is really quite hopeful, because
it seems to be a falirly clear path to developing a methodoloay for
extracting from these large, large sources, carefully put together
of semantic information, that which we can use for question-
answerinc machines = machines that will eventually read text — I
still hope.

APPLAUSE! 1 !
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Questions

T

Concerning +the decomposition of verbs, [ guess the
original motivation Tfor OCgden‘s construction of Basic
English [191 was reducing 1800 Englesh verbs to 14 or so?

Is his work useful at all to you?

I*ve looked at that again and again and again: it has not
yet been useful to me, am not sure whether that is his
fault or my fault. But haven’t vet been able to get
use outof it.

[

Concerning the nouns, is a reasonable way of looking at
nouns to simply say. items in an index, or entries in an
index, which point to a large number of facts? What you
have to attempt is to organize these facts into various
clusters of facts which are arranged in some sort of
nierarchical kind of order according to the task that you
are doing?

Sure, but isn“t that the same thing that we are up
against with verbs? We want to take the verb and
rransform it into a set of assertions, a set of facts.
Similiarly we want to take the noun and transform it into
a set of assertions, but sort of pick up the first level
implications of its meaninc. The critical question to me
is how you use those sets of assertions to understand
text. That is the problem of deep discourse analysis.,

And the first thing that is interesting to me is what a
similiar path we have been downs I feel like I have done
exactly what you have done except I had to do it by hand.
1 didn’t have a dictionary. I pored over the dictionary
at night, and my people have been poring over the
dictionary. And just from hearing you talk I know that
people here can‘t get an idea of how well this works.
But this works actuall guite well. 1t is very
informative. And because I have done the same thing I
can ask certain gquestions where I did things di fferently
from you and I have wondered why. For one thing, in the
case of “book’ =~ in the case of verbs too, [ brouaht
everything to a single level, Rather than saying there
is a book and we know certain things about that$ and then
there is a handbook under that and there are certain
+hings we know about that which are not true of bookss it
ceems to be at the same level and the same thing with the
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verbs., Rather than saying there are certain things about
smarch? which have nothing to do with “move’, but vet
they take some general propertles from moves you have
brought it all back to the same levels and that is one
thing that [ have done differenily., I wondered why you
did it that way. Do you see what I am saying? You tend
to transiate “march‘ into “move’ plus & lot of arguments
rather than put things directly on “merch” and then also
vnow that it points up to “move’ and some of the
properties come from there and some are directly on it.

Yes, 1 am working on a hypothesis that we can describe
the verbal meanings of English in something considerably
less than the 20,000 verbs thet English has. So I really
want to be able to put the bulk of my effort on a few
verbs and put the distinguishing features on the lower
level verbs like “march’, and swalk?, and so on3 and
carry the distinguishing features up to the primitive
model. I would like to have fifty verb models, 1f that
is enough, and carry the distinguishing features up as
added assertions. So that every word that is a
descendent of one of these higher order verbs will have
as true the assertions of the higher order verb plus its
own distinguishing features.

Yes, That forces you to be able to do it in terms of
models and featuresi that never allows you the out of
saying that in fact I would be better off just to put a
more or less descriptions but a much more ambitious way
of trying to solve this whole problem.

1 think the difference, of course, is that vyou have a
problem and an application directly under your fingers.
You konw the pragmetics of what you are doing. We are in
the more theoretical range of trying to see what we can
do with the 1lexiconi and a general theme of how we are
going to use models, rather than a particular application
at this time. I think that would account for the
differences,

I would like to hold off on questions now, if I mavy.
{due to schedule]

24




L7V47775 Modelinc Dictionary Data Page 25

(5]

(61

(10l

References

Grishman,R.sSager,N..Raze,C. and Bookechin,B., ¥The Linguistlc
S+ring Parser." AEIPS. Qonference Proceedings Vol. 423 AFIPS
Press, Muntvale,N.J. 1973, pp. 427=434

HWoods,William., #procedural Semantics for a Question—Answerino
Machine,® Fall Joint Computer Conference, Proceedings 1968,

wOods,W.A.sKaplan,R.M.@Nash—Webber,B. #The Lunar Sciences
Natural Language Information OSysiems? Final Report. BBN
Report No. 2378, BBN Cambridge, Mass. June, 1972,

Winograd,Terry. Understanding Natural Language. New Yorks
Academic Press, 1972,

Heidorn,George E. “Natural Language Inputs to a Simulation
Programming System." NPS=55HD, Naval Post Graduate School,
Monterey, Calif. 1972. ,

Sager ,Naomi, et.al., "An Application of Syntactic Analysis to
Information Retrieval," String Program Reports No. 6, NeY.U.,
Linouistic String Program, April, 1970,

Harris,Zellio S., #Decomposition Lattices," T.D.A.P. no. 70,
U, of Pa., Linguistics Dept., 1967,

Charniask,Eugene C., "Toward a Model of Children’s Story
Comprehension.® AI TR=266, MIT, Cambridge,Mass., 1972.

Schank,Roger C., "Understanding Paragraphs,® Instituto per gli
Studi Semantici e Cognitivi, Castagnola, Switzerland, 1974.
(order from: Ceniro di Documentazione della Fondazione Dalle
Molle per gli studi linguistici e di comunicazione
internationale, Villa Barbariga, 30039 San Pietro di Stra/
Italy.) see also (201,

Hendrix,G., "Preliminary Constructs for the Mathematical
Modelling of English Meanings.® University of Texas,
Department of Computer Sclences, Working Draft, April 1975,
(not for distributionl.

(3]
w



4714775 Modeling Dictionary Data Page 26

(141

(151

(171

191

{201

Kucera,H. and Francis.N., Computational Analvsis of
Dresent=Dav Americap Engliish., Brown University Press., 1967,

Olney,JesRevard,C.3Ziff,P., #Toward the Development of
Computetional Aids for Obtaininc a Formal Semantic Descriotion
of English,” SDC document SP=2766/001/00, Oct., 1968.

Inquiries regarding the avalilability of the Random=House
Dictionary of the Enaglish Languace tapes should be directed to
Mr. lLaurence Urdang, managing editor, Random House,Inc., 501
Madison Avenue, New York 22, New York.

Gove,Philip B. (ed.) MHebsters/s TIhird New International
;1 (unabridged). G.&C. Merriam Co., Publishers.,

Soringfield, Mass. 1971

Schank,Roger C., "The Fourteen Primitive Actions and their
Inferences,# Stanford Artificial Intelligence Laboratory, AIM=-
183, March,1973.

Riesbeck, Ce. #Computer Analysis of Natural Language 1In
Context,% Ph.D. Thesis, S Department, Stanford, 1973.

Rieger,C. ™"Conceptual Memory," Ph.D. Thesis, CS Department,
Stanford, 1973,

CGoldman,N., "The Generation of English Sentences from a Deep
Conceptual Base,” Ph.D. Thesis, Computer Science Departement,
Stanford Univ.,Calif., 1973,

Ogden,C.K., Ihe Svstem of Basic English., Harcourt,Brace, and
Coes NoYs o 1934,

Schank,Roger C. (ed.), Conceptual lIoformation Processing,
North=Holland Publishing Co., 1975 (inspress).

26



