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The Chinese MT Meeting convened at the Massa-
ohusetts Institute of Technology. Cambridge, Massachu-
setts, on Saturday, October 17, 1964. at 9:20 A.M.,
Chairman Dick See presiding.

Present:
Berkeley: Doug Johnson, Ching-Yi Dougherty.

Ohio State: Bill Wang, Leroy Meyers,
Ann Yue Hashimoto, ltiroo Sakair (visitor).

Texas: Dr. DeCamp, Wayne Tosh.

Yale: Sydney Lamb, Samuel E. Martin.

ITEK: Dick Marcus, J. Wong, Theresa Lee.

Bunker-Ramo: Jules Mersel, Paul Garvin,
Fred Peng.

IBM: Dave Lieberman, Fred Wong, S.S.Soo.

MIT: Vic Yngve, Ben T"sou, Ron Hofmann,
Frank Liu, Elizabeth Landers (arrangements).

VIC YNGVE: I would really like to welcome you
people to MIT. It is a pleasure to have you here. |
think we are going to have a very interesting conference,
a very profitable one for all. It just occurred to me as
I was driving in this morning feeling kind of sleepy that
many of you come from further west and maybe we should
have started at eleven or twelve and ran to eight or nine
this evening. The next time we will do that. 1 would

like to apologize to the people from the West Coast for

the early hour.



We are going to have a stenotype recording of
the remarks and for this purpose i1t would be good i1f you
don"t all speak at once. We will have these dittoed and
sent out to everybody. We are also going to try to photo-
graph the board and interleaf the material.

Some of you may be bringing prepared talks, so
there will be no sense to take down stenotypically, so if
you will give some indication when you start whether this
has already been committed to paper or not. If not, we
will take it.

As you know already we will have lunch brought
in and this evening we will break up probably about six
and at seven those of you who are staying on, I hope it
Is most of you, are invited to come with us to the Union
Oyster House for dinner and if you have wives or husbands
in town they are very welcome to come along. |If you have
any questions about arrangements or anything like that
ask as the day goes on. The Union Oyster House 1s 1In
Boston. You can go by cab. There are a few people who
have cars who will be going so there will be room for
passengers.

Dick See will be the Chairman today and i1t 1is

his meeting.



CHAIRMAN SEE: First, | am happy to be the
Chairman but 1t 1s really both our meeting and it iIs actu-
ally a meeting of the entire group that was assembled at
Indiana.

I think we will combine a happy meeting of in-
formality and strict scheduling In order to make sure
that every group is able to contribute and at the end of
the day nobody has important things left unsaid, and yet
during the discussion have a free exchange of ideas.

I think to start off it would be best for our
stenotypist if each gave his name and affiliation In a
loud clear tone, so that the stenotypist and everybody
else will know who you are.

(The conference attendees i1dentified themselves.)

CHAIRMAN SEE: I am going to bring Vic in on
all of this because the procedure we adopted was to
assume that each group would have up to an hour and fifty
minutes or so would be reserved for the straight presenta-
tion, 1 think It best if it is uninterrupted because
otherwise we would not get through the day. That will
leave ten minutes for questions directed to the speaker
and not for discussion. At the end of the day we will

have a general discussion period. ITf any group doesn"t



have enough material please don"t feel obliged to use up
the time. We can convert it into mixed discussion at the
end.

I think 1 ought to say a few words about the
history of MT because 1f | don"t say a few words about it
In the transcript you might not know and so for the benefit
of anybody who reads this document | had better read a
few words into the record.

We all know In the history we have a little
difficulty In coordinated activity because of the diversi-
ty of approaches, the diversity of vocations, and because
of the present state of knowledge of linguistics when we
started to study the problems of translation. There were
many different points of view and there tended to be some
isolation among the groups. 1 think a lot of this is
history rather than the present. One of the purposes of
being here today is to insure that this 1s history and iIn
the future will communicate if possible.

I think at this meeting we owe a great deal of
thanks to Vic because he has made i1t possible to organize
this meeting without the writing of a single letter, with-
out the transmission of any funds or any other difficulties

at all. On this informal basis I think we can have



effective communication. | was asked about press re-
leases. No one to my knowledge had informed the press
and 1 think we had better leave i1t this way. This will
insure that we will communicate among ourselves as best
we can. There is the possibility that a volunteer, Ohio
State has a possible volunteer, will edit the transcript
or produce some sort of article on the transcript. The
principal purpose was to have a transcript available for
each of us.

I won"t say any more because we are already a
little late. The schedule we have worked out is tenta-
tive. IT anybody has any objection please let me know.
MIT will lead off, followed by Texas, followed by ITEK,
followed by I1BM, and this will be either before or after
lunch. It 1s hard for me to say. It depends on how
hungry we get how soon. After lunch, or after IBM at
any case Bunker-Ramo will follow, followed by Ohio State,
followed by Berkeley.

Does the Yale contingent wish to make a separ-
ate presentation?

SYDNEY LAMB: We are combining with Berkeley,

CHAIRMAN SEE: 1 thought so.

Without further ado then let me first say, does



anyone have any reason why this schedule, this sequence,
IS unsatisfactory? There i1s no particular methodology
here and this i1s what we choose. Is this satisfactory to
everyone? Well, then let"s have MIT lead off.

VIC YNGVE: Well, many of you are familiar with
the work that we have done. 1 would like just very
briefly to survey the general work at MIT and, the general
way of thinking that has grown up at MIT and then let two
of the other people In the group have their say. We have
a Fluctuating number of people in the group. We probably
have twenty now. Many of these are part time. Many are
students, those who are iInterested in Chinese, Ben T"sou
whom you will hear later and Ron Hofmann whom you will
see later, and In addition the two members of the Commit-
tee sitting in the rear, Frank Liu and Elizabeth Landers.

However, we have only started very, very re-
cently In Chinese. I would say i1t has only been In the
last eight or nine months that we have done anything at
all in Chinese. When Dave Lieberman was with us we also
had an interest In Chinese and you will hear from him
later.

We very early came to a realization that

mechanical translation would not be possible, probably



not possible unless we found out a lot more about langu-
age, about meaning, about translation, about communica-
tion process, and we decided that the appropriate func-
tion of the university group would be to try to engage in
basic research, to try to build a foundation on which
other people could build a system. That isn"t to say that
we aren"t iInterested in building a system, we may do that,
but we feel i1t 1s premature, at least for us, to be work-
ing on a system with an end in view of actually using it
In the next few years. So our approach, although keeping
such a system In mind as an alternate goal, we have felt
less involved in trying to get something working that
other groups have.

We started with work In syntax a long time ago
because we realised that a dictionary would certainly not
be adequate for translation and we spent a good deal of
time trying to obtain syntactic description, grammatical
description of the language of interest.

We spend a good deal of time also on the prob-
lem of what Is a syntactic description, what we want to
do, how can one obtain such a thing. A number of years
ago we felt, or I did, that a translating routine, a

syntactic translating routine, could be built let"s say



in six blocks like this. (At blackboard)* Where you
would have an input line and several processing routines
and outputs. These would be programs and we would have
stored information down here which would be the grammati-
cal information, linguistics, and so on. So we would
have a grammar for language 1 over here, grammar for
language 2 over here. This would be a recognition rou-
tine. This would be a synthesis routine. In here we
would have to have some routine that would transfer the
syntactic structure you find In the i1nput language in
general what you find in the output language. So we put
in here a transfer routine. That has to operate by means
of some stored knowledge in the computer which would be
here. This would be the, let"s say, table of equivalen-
cies between the two languages. We have pursued this.
We have written grammars which can be plugged in here and
here. We have written synthetic routines and recognition
routines. In fact, we have a routine now that will take
the grammar in a standard format and in a compiler will
compile these together and these together so two separate
programs, one which would recognize and one which would
generate. This is one of our tools.

Now we have produced grammars not complete by

* See p., 8A
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any means but we have grammars available in English,
German, French, Arabic, and a start in Chinese. These
grammars are by and large written in a modified phrase
structure format where you are allowed rewrites, expan-
sions, more rewrites, more expansions, discontinuous
expansions. So we have In essence three kinds of rules,
rewrite rules, which rewrite single symbols and have to
do with categories and subcategories, constructions which
are not necessarily limited to binary constructions al-
though we have, as a matter of fact, very rarely resorted
to higher orders. We do not think there is anything magi-

cal about 2. It 1s that we have found 1t rather conveni-

ent to use binary 1. The discontinuances* or constructions
jump over just one node at this next level. This of
course may be expanded later into something like that but
It Jumps over one node at this level. The sentences are
produced in a left to right basis in a way that is some-
what familiar to you.

Now we have recognized for a long time that such
a scheme could give a translating routine which would be
not adequate but possibly could give iInteresting results.
Now where does i1t lack? It lacks In the area of semantics

because 1t i1s completely syntactic. Now we have toyed

* See p. 9A
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with the i1dea of putting different semantic classifica-
tions iInto the grammar and toyed with various other ideas.
We have been very interested in the various work on seman-
tics done elsewhere. We do not have a proposed answer to
the problems in semantics but have been working very hard,
have been for years, on the basic problems iIn semantics.
We have people like Eleanor Charney, Jared Darlington,
Carol Bosche, Jack Dolan, who are essentially working on
the foundation of a semantic theory, certain phases of
this. We do not at this time have any way of integrating
this work into a picture like this. This Is something we
don®"t know how to do yet. The work that we are doing iIn
semantics are several isolated things and we don*"t feel
yet that we have an overall picture.

So instead of worrying about how you would
actually do something that you don®"t know to do, iIn
other words we have resisted building a complete transla-
tion system with a big dictionary and a big grammar and
then try to run it, we have resisted doing this because
it involves trying to make decisions as to what to do
when you really don®"t know what to do, how to resolve
translating problems when you cannot resolve on a syntac-

tic basis. We are quite happy 1t we do build such trial
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translating routines. We are quite happy 1f they do the
sort of things they are supposed to do, the syntactic sort
of things, but we are not unhappy about the syntactic part.
We would rather spend our time working on what we feel is
the fundamental approach to the problem of semantics.
I think this gives you a sort of general flavor

of the work we are doing. Now our work on Chinese, as I
mentioned before, iIs just beginning and I will cut this
short and let, first, Ron Hofmann say a little bit of
something he has been doing in the last couple of weeks,
and then ask Ben T"sou to tell you about 1it.

RON HOFMANN: As Vic said we have just started
on Chinese and partly as an aid to this conference | made
up this transliteration table. It 1s admittedly incom-
plete and there i1s about a page and a half of footnotes
that didn®"t get done iIn time. However, 1 think It iIs a
fairly good attempt in capsuling. As it is incomplete I
would like any suggestions you may give me during the
course of the conference.

As the title said, 1t 1Is designed for manual
conversion between systems of Mandarin transliteration.
There are two extremities. One i1s to do an algorithm

where a machine is best, where you can take relative time
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to do many steps. One can be quite exact in an algorithm.
Mr. Lee at Ohio State | believe did exactly this. However,
for the use of the human I feel i1f the algorithm i1s more
than four or five steps long 1t becomes cumbersome to do
and lo and behold 1t i1s hard to translate the characters
in the transliteration from one system to another.

There 1s another extreme, that of taking every
possibility in one transcription and giving the equiva-
lent in another transcription. This I feel i1s not useful
for the human being sitting at the conference, say, and
somebody writes a word or a sentence In one Romanization
and this human being has to run through these six or
eight tables looking up the Romanization trying to find a
certain spelling and seeing what i1t i1s in his own system.

Thus was the motivation for these tables partly
as the communication device.

Essentially why | think this system 1Is superior
for the use In communicating one person to another is that
It 1s a mixture of the two extremes. One i1s two short
tables and, two, there i1s a very short algorithm. The
algorithm is easily memorable.

Take the Romanization in one system. Take the

first string of consonants, call that the initials.
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Everything else i1s the finish. Then one takes up the
initial and looks 1t up In the table and translates to
his own system. One takes the final and goes to the
final table and translates to his own system.

BILL WANG: That should be ONO.

RON HOFMANN: Right, it should be SHONG. 1
think my example In the paper iIs wrong too.

There are various others that didn"t get iInto
the text. First, i1if one has the initial J, for instance,
in the Yale system there i1s a J in the palatal system.

One has to look to see if there are two J"s in the Yale

column. IT 1t 1s followed by a vowel 1t Is iIndicated in
the first column. Then to translate 1In the Wade system
and Russian. In the retroflex and dental sibilant 1 have

given the finals when there is no vowel final. That is,
take the fTirst example there, 4-1, and this turns out to
be SHI.

CHAIRMAN SEE: That would be CHI i1n Russian
and SHI In the system.

RON HOFMANN: In Russian?

CHAIRMAN SEE: 1Isn"t the 4 1 supposed to be --
what 1s that? Okay, | didn"t see it.

RON HOFMANN: Excuse me. It 1s 4, SHI. In
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Yale 1t comes out JR.

The glides are truly part of the i1nitial table.
The glides are at the bottom of the initial table. They
are put there to merely indicate 1Tt you find one of these
as your initials you made a mistake. You go to the final
table and look there. The final table is organized in
generally the same manner but by and large there are two
columns for each transliteration system. The first column
iIs the normal spelling and the second is the spelling If
it has no initial and is different from the final If 1t
has an initial.

Of course, the national Romanization has four
tones of spelling and thus we have four columns and
occasionally the final without an initial i1s spelled dif-
ferently in which case i1t i1s right underneath what it
ought to be.

This 1s not at present In the realm of being
synthetically accurate. It was pointed out to me yester-
day that one could not synthesize Wade-Giles from this
perfectly. This | did not feel for the purposes that I
mentioned Is Important criticism and It Is a device
mainly for communication so that i1f this fellow over

here uses only Wade-Giles and 1f somebody writes something
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in the Communist Chinese system he can write something
closely accurate to Wade-Giles and be able to interpret
it which was the only purpose it was meant for.

Any questions?

CHAIRMAN SEE: There are a few discrepancies
we can go into later. For example, there is no such
thing as IEOU. We can go into this later.

RON HOFMANN: I was getting this out of the
character index, | may be wrong.

BILL WANG: Similarly for ltem 3 you have under
the Mainland column WAl should belong to line 5.

RON HOFMANN: You are right. That is a correc-

SAMUEL E. MARTIN: In line 7 under Romaniza-
tion the fourth tone should be IAW and not IAU.
RON HOFMANN: Any other typographical errors
or otherwise?
BILL WANG: How about characters? (Laughter)
CHAIRMAN SEE: Perhaps it would be better to
submit our comments.
BILL WANG: 1 do have a question. When you do
have this algorithm that converts every system so we know

it works he did not extend his study into converting



among the four tones of the National Romanization. |
was wondering 1T somebody had extended the work in this
direction. That is, we are able to take Yale, Mainland,
Wade-Giles, and convert them with the first tone of the
National Romanization but not the other three tones.

SAMUEL E. MARTIN: We gave an algorithm in
ours.

BILL WANG: Within the fixed limit of the
system i1tself. Do you use the first tone or the bridge?

SAMUEL E. MARTIN: Yes.

SYDNEY LAMB: Weren"t there other rules for
getting to the other tones too?

SAMUEL E. MARTIN: Yes.

BILL WANG: They changed into the first tone
and to another system. Then the question is, is there
a way of converting non-first tones? | wondered It some-
body had done some work because it would obviously save
time. You go direct.

SYDNEY LAMB: 1 think the system would be
simpler 1T you go to something uniform.

RON HOFMANN: Conceptionally quicker. It 1is
an engineering compromise.

CHAIRMAN SEE: It depends on the nature of the

16
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rules you get when you try to do it.

BILL WANG: I think this question ought to be
answered because 1t would make quite a significant dif-
ference In processing input. But i1t hasn"t been explored
In connection with your work?

RON HOFMANN: Apparently not.

SYDNEY LAMB: Could 1 ask a question?

CHAIRMAN SEE: We had originally thought of
keeping the questions to the end but —-

SYDNEY LAMB: 1 was wondering about the rele-
vance of the machine translation and maybe it iIs on the
Romanization or alphabetical form for input.

CHAIRMAN SEE: There are several ways it could
be relevant. In the past Georgetown®s people used two
elements, one a specific element for the characters such
as the telegraphic code which i1s what we recommended, and
second a pronunciation guide which In effect serves two
purposes. It does provide the phonic 1f you don®"t know
the number and then for scanning you can read the Romani-
zation. Second, 1t does provide more information because,
as we all know, there are characters that have more than
one reading so If you want complete information you have

to supplement.
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SYDNEY LAMB: So, In other words, i1t seems to
me what you want for output purposes is a means of con-
verting from telegraph code to some Romanization, rather
than decide on what Romanization to use and use that.

CHAIRMAN SEE: Programs like this exist.

SYDNEY LAMB: I am not clear what purpose a
computer program would be put to that i1t has the ability

to compute from one Romanization to another.

b

CHAIRMAN SEE: Some people use the Gwo e

4

Yen
Romanization. 1t would be nice to have a computer pro-
gram to put down the tone. It iIs easier to read than a
system that uses letters and numbers, rather than compare

some using letters and numbers alternating.

RON HOFMANN: I think we should go on to Ben
T"sou.

BEN T*SOU: I have already given a report of
the work done at MIT at a recent meeting of the Associa-
tion. What I am about to say here is in addition to what
has been said earlier. It iIs sentences with adjective
modifying construction. The handout contains some ex-
amples of this. At present I am working on the inclusion
of numeral measure words as the classifier. So far about

twenty of the common measurable words have been studied



and 1 hope to include into a grammar in the near future.
So far the research I am doing iIs centered on the basic

components of the basics of the grammar concerned. How-

ever, we are looking to a more wider horizon and we hope
to have development of several types here.

As Dr. Yngve mentioned we have this running pro-
gram here. What we have i1s a Chinese grammar here and
the overall framework of the system exists. Our problem
now is for the translation here and also for comparable

English grammar here and also Chinese grammar 1.

To explain* this a little further what I am say-
ing 1s from Chinese grammar 1 we can input into this
system and we have the running program that can construct
recognition routine that recognizes sentences generatable
by the grammar.

The second part of the routine we are thinking
of would be contrasting and comparing Chinese and English
syntheses and utilises the recognition into equivalent
English sentences by the third part.

As Dr. Yngve mentioned earlier we have had
other experiences in Arabic and English and for this we

will probably parallel the effort.

19
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* See p. 19A
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a system. What 1 have described 1s a very restricted
type of system and as i1t is i1t is not very difficult to
construct. However, the ability to translate is confined
to the kind of sentences generated by the binary of the
grammar. Further work would have to be done to refine
this basic grammar to improve the capability of the sys-
tem. We hope in time to come to successful improvement.
I am being very optimistic here as you probably realise.

We have not seriously considered input and out-
put system because we fTeel these are separate problems
requiring other sources.

Are there any problems?

CHAIRMAN SEE: 1 have a question. You are do-
ing something?

BEN T*SOU: This was about a year ago.

CHAIRMAN SEE: How do you write your grammar?

BEN T*SOU: The grammar is left to right.

CHAIRMAN SEE: How do you write the Chinese?

BEN T"SOU: We do not have the facilities to
put In characters. We are looking to ITEK.

CHAIRMAN SEE: The Foundation recommended in 1
think 1t was the eleventh or twelfth annual report that

whatever else you use if you attach the four digit number
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from the telegraphic code to 1t — 1t is fairly compact —
It 1s an unambiguous representation of the character iIn-
volved and this i1s a great deal more than you get with
the Romanization.

BEN T"SOU: This we intend to do. We were
thinking, this later publication we have a Chinese type-
writer here at MIT.

CHAIRMAN SEE: Publication i1s another matter
than the i1nput that can be changed with other people.

BEN T"SOU: That we intend to do.

J. WONG: In this does the Chinese come first
or the English come first? Do you have the example in
Chinese first?

BEN T*SOU: The translation is by human.

J. WONG: The example in Chinese i1s actually
the translation or from English?

BEN T*SOU: The Chinese ones are the ones being
generated. By the way, the Tirst TA should be T.

FRED PENG: Would you kindly tell us what kind
of sentences they generate from for these examples? The
first sentence sounds very peculiar. 1 would like to
know.

BEN T"SOU: 1 think you are questioning the

semantic content of the sentence.



VIC YNGVE: Let me say what we are trying to
do. IT we find some rules of grammar we think are cor-
rect and write them In the form we had on the board we
then can write a program that will produce sentences
where we choose rules at random where we have a choice.
This i1s the result. The Chinese i1s the result of doing
that In the preliminary Chinese grammar. The purpose of
doing this i1s to look at the output, see 1T we accept it
as being the type of thing which we expect our grammar
Is describing. ITf we have made a mistake in the grammar
we go back and change the grammar. Now since the only
constraint that we have introduced on the strength of
output Chinese is syntactic or grammatical you will find
that the sentences that come out are nonsense, to have
no semantic constraint. Does that answer your question?

FRED PENG: Yes.

DeCAMP: 1 would like to ask a related ques-
tion. I would like to ask first of all are the fifteen
sentences that are here a genuine random sampling?

BEN T"SOU: Yes.

DeCAMP: 1t seemed to me In the fifteen there

was a disproportionate type of sentence in here which are

way out of line with what we would expect to find in an

22
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actual text. I wondered 1T 1t were random within a cer-
tain syntactic type.

BEN T"SOU: The randomization of Chinese, and as
you look through the list, most of the sentences include
a modified construction. What | have done i1s generate
the sentences and obviously I can®t bring in a code of
syntactics so | have selected at random.

VIC YNGVE: These are selected from a random
sampling which were generated from a grammar which is a
very restricted grammar and iIs centered about his parti-
cular type of grammatical iInterest.

DICK MARCUS: Would it be possible to take one
of these sentences and explain the rules by which this
sentence was generated?

BEN T"SOU: Suppose we take a simple one. The
simplest one 1 think i1s the second last one, fourteen.

I am simplifying as | go. Subject* plus predicate and

there are various choices. In this case the subject 1s
divided 1nto various types of subjects. | don"t go iInto
that. In this case the noun phrase becomes a pronoun,
third person plural. This i1s carried through the genera-
tion of the sentence. The predicate is further divided

INto various categories. It goes Into a descriptive verb.

* See p. 23A
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Some people call 1t an adjective. Does that satisfy you
with this sentence?

BILL WANG; Did you use the third type of rule?

BEN T"SOU: Not in this.

PAUL GARVIN: Do you call a frame and then get
the fillers to fit into the frame or how do you material-
1ze the fTirst arrow subjection predicate?

BEN T"SOU: Well, 1 suppose that i1s universal
in all languages so we assume that. In this particular
language, Chinese. 1 was thinking of studying certain
types of sentences. | just sort of further categorize
them.

PAUL GARVIN: When you get the subject you then
call a subject routine?

BEN T"SOU: How the program works is quite
simple. As 1t expanded into X plus Y2, then there i1s a
choice. It starts, Initiates the program we have. It
takes a random, one of these, and then goes on the string.
It then comes to a subject and has various choices and
takes one of them.

PAUL GARVIN: So each time you have a table of
choices and have to randomize and pick one. 1 was just

wondering with the thing that General Precision has.
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They did something like this and they call it patterns

and then 1t is patterns similar to what you have and then
for each slot in the pattern they have a random selection
of permitted fillers. Then they work to keep reducing

the permitted number of things and expanding the number of
possible slots. That is to say, get to finer and finer
subclassifications. So | am delighted to see that there

IS concurrence.

RON HOFMANN: In connection with the randomiza-
tion when there is a choice of rules to be applied these
rules are chosen with equal probability rather than ex-
actly what you normally expect in the language itself.

BEN T"SOU: You have two choices here for the
first one. IT you run this program a hundred times fTifty
per cent should be one and the other fifty per cent the
other.

VIC YNGVE: 1t is probably true that the
statistics from this is probably not a fundamental proper-
ty of language, except as an experimental device. ITf you
want to study a particular type you can eliminate the
other easily and reduce the choice. But we are not inter-
ested in discovering these frequencies to study them,

DeCAMP: Wouldn™t 1t be true that that random
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selection of rules would be proportionate to a random
selection of sentences out of a text? If you wanted to
generate out of sentences that would be roughly propor-
tionate to the text.

CHAIRMAN SEE: The only thing I know of 1is
Bill Harwood"s work in Tasmania where he took children®s
speech and for every rule that weighted the things 1iIn
the current of the corpus. Of course, this i1s on the
assumption that the rules themselves reflect something
real about the language. There is hardly any point in
weighting them unless you know these are the rules. This
IS the heart of the problem.

VIC YNGVE: 1t was Bill that said the frequency
of aspirin doesn"t reflect anything on the incidence of
headaches.

DAVE LIEBERMAN: 1 think you couldn®t stop at
the statistics of rules but once you have an approxima-
tion you have the frequencies of rules. There would be
no end to It,

VIC YNGVE: We have speculated on what would
happen 1Tt we made a word count on the output of a generated
program. 1 have done this. The trouble with it was that

our grammar is so tiny that we used for that that we



don"t really have a good distribution of words over the
various syntactic types and so on but i1t did come out to
some extent similar to the distribution and 1t Is my Im-
pression 1f we had a fairly complete grammar and a selec-
tive with any type of probability weight at all, equal
probability or any other type you suggest, that it would
come out with the distribution. In other words, 1 think
that distribution is sort of inherent iIn the syntax
language.

CHAIRMAN SEE: 1t is inherent in a lot of
things. There i1s one important point. In the research
project you would prefer to generate things that are of
interest for further study and most sentences are very
uninteresting. The Georgetown®s sample of a thousand
sentences included quite a few of the type, "The tempera-

ture was 180 degrees,' and there were quite a number of
sentences that were the same sentence with a few changes
made. After you have analyzed these there is hardly any
point for coming out with these. So really weighted for
research purposes is better than of the national language
weight at this time.

PAUL GARVIN: 1 think this raises another

interesting point, the choice of sentences that remain
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random. What 1 have in mind, iIf you have a crude program
and the rest is left to random selection. Now as you Im-
prove your rules it means in fact that you get to be more
and more specific and the area of random choice gets to
be more and more reduced. So | think this Is an iInterest-
ing question. Theoretically i1t would be iInteresting to
know at what point you have to stop at rule making and
leave to random. Ultimately you might have a generating
system which is linked to a perception device where the
perception device governs further selection and you get
to a point then where you can tease the behavior asser-
tion and have responses to stimuli.

CHAIRMAN SEE: Well, I guess as Chairman, unless
we have further questions, we will leave the discussion,
interesting as i1t 1Is.

BILL WANG: 1 have a specific question towards
the grammar that underlies this. There i1s a reason for
the discontinuous type of rule to take care of the character
in the deep structure but you allow only one constituent to
come through. 1 remember iIn previous meetings you said
this turned out to be 1nadequate. Do you still hope?

VIC YNGVE: Yes.

BILL WANG: You haven®t found this for Chinese?
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BEN T"SOU: 1 have considered it.

VIC YNGVE: 1 might comment. You have to con-
ceive of that in the context of left to right generation
where you always go down the left branch first and com-
plete the left branch down to lexical items for words and
work back up. You have to conceive of it in that frame-
work. So It Is a very high node.

BILL WANG: 1 think you would be forced to
assign too many sentences 1If you make that restriction.

VIC YNGVE: 1 am open to changing that if 1
find the language is different. | started in the begin-
ning thinking that it goes to the end. Maybe it goes
over one, two, three, four and you have to have a subject
and indicate how many. You might have several kinds. 1|
think we would be quite willing to do that if we find In
fact we need it but for English, and Arnold tells me for
Arabic also, one seems to be enough. We are very sur-
prised to find this.

BILL WANG: Dick and 1 were talking of a parti-
cular sentence i1n Chicago, '*Have you ever been in Chicago?',
where the "ever" is definitely a partner. '“Have you never
been to Chicago?"” Intruding between these two parts of

a discontinuous constituent you have to have "You have



never not". That is a little off the topic. 1 just
wondered 1f you had modified that position.
SYDNEY LAMB: An even simpler example, "He has

called her up."

BILL WANG: "Called up' can be regarded as one

constituent.

SYDNEY LAMB: But 1t i1s only after the call and
not called up.

VIC YNGVE: You mean the "ed" thing.

SYDNEY LAMB: It doesn"t have to go after a
whole constituent. It only goes after part.

VIC YNGVE: First of all we go only to words.

SYDNEY LAMB: Then you have complexity.

VIC YNGVE: Secondly, if we did go to morphemes
I am not at all sure 1t would work.

CHAIRMAN SEE: Any more questions? If not,
let"s proceed with the Texas group. I should point out,
as you all gathered, there i1s a change iIn the expected
participation. Wayne is here and Madie Gray is not here.
So the list is partly revised.

WAYNE TOSH: 1 apologise for not having enough
of these handouts to go around but they are not terribly

important. They are just a summary of some of the
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statistical data we have. The thing of primary Importance
to you is the amount of Chinese data we have.

Now on the first page you will notice a state-
ment, "There are 3600 dictionary entries and 3400 syntac-
tic entries."” This requires a little bit of clarifica-
tion. The grammars we are writing are of the context free
type. So I am referring to it.

Now the Linguistic Research Center has a staff
of approximately thirty people. This too fluctuates
largely due to the fact that a good part of our linguistic
staff is made up of graduate students and as they take
their degrees and move on the staff changes. Approxi-
mately a third of the staff is linguistic and the rest
split between theoretical mathematical and staff.

You will find details of the organization and
the approach that we are using, the theoretical founda-
tion, spelled out In a document bearing this number,
LRC63-SR1, and the title is "Symposium On The Status Of
Research. I won"t spend any time on these details.

This 1s a symposium we presented for the National Science
Foundation. You will find the outlines, the formal out-
line, of the theoretical basis we are working on given
there and an outline of the program system and an outline

of the linguistics approach we are using.
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To review 1t very briefly the approach we are
using 1s a stratification type of description. Our
efforts have been confined to morpho-syntactic descrip-
tion In English, Roman, Chinese and Hebrew. We have just
the very beginning of a description in the last two langu-
ages. | think you will find these listed on the statisti-
cal summary that | passed out.

This morpho-syntactic description is intended
to take care of the overt characteristics of the language
In question such as word order but to exclude semantic
equation features. This will be relegated to a later
descriptive effort.

Our terminal you will find i1s second order
description. The second order description will take care
of transitional and semantic classification problems.

The grammars are intended to be bidirectional so again

1T you recall the outline that Professor Yngve presented
on the translation system ours is logically quite similar.
The procedural details are different in some respects but
the translation process i1s broken down into three phases
of operation, recognition, transfer and synthesis.

Perhaps the thing that is important to empha-

size i1s that the grammar that serves to recognize the
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input language can equally well be used to synthesize

the output language assuming that one is coming from
another language Into this particular one. So i1f we take
the English grammar, for instance, i1t Is designed to work
equally well as a recognition and synthesis grammar,

There 1s likewise an intermediate table to state
the equivalent between a rule or set of rules and grammar.

A negative point in the first order description
we do not have a facility for handling discontinuance.
This will be a function of the second order of transforma-
tion description.

That 1n a very brief nutshell i1s the type of
system that we have right now and is similar in general
capacity to the system Professor Yngve has outlined. We
are not doing any random generation. At the present time
the state of the system is still essentially the same as
reported at the symposium. We have the programs developed
to the point we can do automatic recognition and each of
these five grammars but are not yet prepared to do any
syntheses in them. This series of programs in recogni-
tion i1s expected to be completed sometime early next year,

1965.

Now as to more specific problems in Chinese the
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description that has been prepared in Chinese is largely
suitable for recognition purposes and not for synthesis
in that the kind of restrictions that have been built Into
the grammar here are sufficiently well defined to work for
recognition but sufficiently ambiguous to prevent the
grammar from being used as a generative grammar. SO one
of the problems for us now is to add in the necessary re-
strictions and to this end we are undertaking a study of
Chinese syntax and morphology. Some of you have undoubted-
ly heard statements from time to time that Chinese has no
morphology but it is simple to ask a native If he can
randomize expressions and get a negative answer so there
must be more to it.

The steps we are taking to come up with the kind
of description we need iIn this area have started with a
study of a concordance of the Chinese texts that we are
presently using which i1s, incidentally, referred In the
telegraphic code and to even code expressions taken from
the texts as the terminal to some rule, to some class,
and to encode as specific properties of this class as if
they were parts of the class name themselves, subclassifi-
cations, those expressions which the informant considers

permissible in concatenation. Right now they are



restricted to the very primitive level of contiguous
expressions.

What we will do when this data is completed
for the concordance i1s to sort these rules again looking
at this as 1T 1t were a unity class name and bring to-
gether all expressions having the same set of properties.
This 1s not a very profound thing as far as linguistic
research is concerned. It Is just a good classical study
in distributional analysis. We want an expression of this
sort to put in the generative restrictions we think are
necessary for translating into Chinese. So far none of
the grammars we have looked at have a sufficiently well
defined description, set of classifications. More often
the classifications seem to reflect a description based
on, let"s say, English transitional analogues. Of course,
this presents difficulties as you well know.

I thought 1 would leave the summary of our work
at that and leave more time for questions on specific de-
tails. | have brought with me some displays of the
Chinese grammar and concordance. Unfortunately there are
only four or five copies here so i1t won"t be very con-
venient for everybody but we may want to take a look at

these later 1f not now. So I will turn the floor over to
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Dr. DeCamp who has a few words about the program at Texas.

DeCAMP:- All 1 have to say is that the program
at Texas i1s divided Into two disparate divisions. There
IS the program in the college on linguistics and then the
linguistics center separate. 1 am in the linguistics pro-
gram and until recently the people over in the research
center have been carrying the ball almost completely on
the Chinese, certainly as far as any research they have
beginning with the fine work done here. Until this year
the Chinese language in the University has been an in-
centive shot 1In an exotic language for the graduate stu-
dents. Trying to get it out of the exotic Into a continu-
ing carefully planned language program is what we have
started this year with Chinese being offered on the third
year level and beginning to find students both on the
undergraduate and graduate level. As such our relation-
ship between the research center and ourselves i1s one which
the teaching work is done by ourselves. The specific MT
application i1s entirely by the research center. General
research i1s done at both places.

There has been considerable planning during the
past few months as to what areas of Chinese syntax are go-

ing to be touched on, what can be profitably dealt with,
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and things of this sort. Wayne can show you the display
material he has here. Other studies of this sort are
planned and certainly will be under way by us and gradu-
ate students i1n the program as well as those over in the
research center.

CHAIRMAN SEE: Are there any questions directed
towards the Texas people?

SYDNEY LAMB: Did you say there is some work
on Chinese structure going on in the college?

DeCAMP: As of now, yes. There are two graduate
students interested now. One of them is on campus at the
Austin campus and Is on comparative structure. The other
one, a student who is at present still In Taiwan, Is work-
ing on complement structures.

CHAIRMAN SEE: Any other questions?

SAMUEL B. MARTIN: 1 would like to ask a ques-
tion. You are dealing with single characters and their
neighbors, i1s this what it amounts to?

WAYNE TOSH: In the simple case but a string of
characters may be included as well.

SAMUEL E. MARTIN: Then when you have this long
list are these only things that occur in your text?

WAYNE TOSH: No, they are limited to things that
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occur iIn the text, in the traditional grammar such as
classifiers.
SAMUEL E. MARTIN: So you have done a certain
amount of grammatical analysis before you consider this?
WAYNE TOSH: Insofar as we have limited the set
of properties to this list but we are not starting with
the assumption that we will have adjectival properties
because at this point we don"t know what an adjective 1is.
SAMUEL E. MARTIN: 1 was wondering.
WAYNE TOSH: It doesn"t include the language.
CHAIRMAN SEE: Any further questions?
IT not, I would suggest the following procedure.
I had planned a break at this point anyway. The group
has copies of their output, I believe, for display pur-
poses. There i1s a large table over there and a large
table over here. | suggest we take a break until eleven
o"clock which will allow time for those who are interested
to group around the two tables and scrutinize copies of
the output and ask questions about iIt.
(Recess from 10:45 A.M. to 11:25 A.M.)
CHAIRMAN SEE: 1 think we have had a good half
hour break so we can resume with the next two presenta-

tions, one from ITEK and followed by IBM. 1 think we can
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expect that both presentations will fall short of an hour
so 1T we can make the questions direct ones at the end we
can aim for a one o"clock luncheon and other questions
can wait until after lunch. So we will now hear from the
ITEK group.

DICK MARCUS: 1 shall try to keep my remarks
fairly brief so that there will be time for questions and
discussion. 1 will give a general picture of the work
that 1s being done at ITEK and Dr. Wong and Theresa Lee
can answer specific questions about the Chinese analysis
itself.

As many of you know, ITEK"s interest iIn mechani-
cal translation got a strong boost about two years ago
when Dr. King who was at IBM came to ITEK and brought to
ITEK plans for further development for the so-called
photo-store computer, an application including mechanical
translation and 1 might add automatic stenotype transcrip-
tion. We are not quite ready to give it to you today but
the next meeting maybe.

ITEK has a program that began just a few months
ago with the Air Force at Rome which is basically for
linguistic analysis of Chinese leading to application of

translation from Chinese to English. In addition ITEK
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itself 1s supporting mechanical translation i1tself and
hopes to come up with a workable system in the near fu-
ture. So that we are iIndeed quite oriented towards some
of the practical problems and to the whole spectrum of the
problem and perhaps not quite as much at this time oriented
towards the theoretical or formal aspects of the problem.

I might mention briefly some of the hardware
work that is going on at ITEK because it is pertinent to
the kind of translation system that we are devising.
First I can mention our Chinese input encoder which again
iIs a development of previous work done at IBM for the
Air Force. As you may know, this is a typewriter-like
device that with basically three strokes on the flexo-
writer type keyboard one can encode any Chinese character
and the Chi-coder, as we call 1t, can be operated by non-
Chinese speaking persons with relatively short training
periods. 1 had hoped to bring our model down here for
you to see today but we had transportation problems so
the best 1 can do for those who are very interested we
can arrange to see it at ITEK at some time.

The Chi-coder comes out, as | mentioned, basical-
ly with this three bit, three digit code, which Is what we

are using internally in the computer programs. We have



prepared conversion tables from the telegraphic code to
Chi-coder code so that i1f necessary we can make use of
material that is in the telegraphic code or we can for
output purposes 1If someone wants to put the output iIn
telegraphic code.

CHAIRMAN SEE: Excuse me, how many characters
do you have for the typewriter?

THERESA LEE: Ten thousand. The thing is that
we also have simplified characters. We take the regular
character code. ;&

CHAIRMAN SEE: How about variance? 0016, some
people write that one way and some another. You can
write either flat across the top or slanting.

THERESA LEE: The thing is i1f the Chi-coder
character i1s In a different code but we recall the tele-
graphic code as the same.

CHAIRMAN SEE: Can you go both ways or only one
way, telegraphic code to your typewriter?

THERESA LEE: We have the conversion table from
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the telegraphic code to the Chi-coder so if you are input-

ting telegraphic code the output comes out.
CHAIRMAN SEE: The variance mostly go the other

way. You have telegraphic code to a typewriter version
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but you may not go to all possible variance.

THERESA LEE: That i1s right.

DICK MARCUS: The computer development at ITEK
again is based on previous work both at Telemeter and IBM.
The additional development has been and is going on at
ITEK which has to do with expanding the memory capacity of
the computer and increasing the flexibility of the logic
so that on one disc now we are storing approximately 200
million bits of information and with one content addressed
lookup which takes on the average of 15 milliseconds you
could search through the whole memory to find that parti-
cular strain you are looking for if it is there.

In addition to the basic lookup feature there
has been additional logic added to the control so as to
essentially allow general purpose digital logic capability
in addition to the lookup. So for those bookkeeping type
operations which previously would require one or more
lookups we can do now In a very short period of time we
have two fast memories of thin film and a core memory so
we can do these bookkeeping type operations or any other
arithmetic operation at a much faster speed from the thin
film and core.

Now as far as the translation work that we have
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done so far i1t is still in the early stages. As | men-
tioned our Ailr Force contract i1s only about three months
old. We have started by making a tentative word class
category, the main elements of which are given iIn the
glossary in the handout, and under each of these main
word classes there are many subclasses. For the transla-
tion procedure itself we divided into five stages and we
have given samples of relatively simple examples of what
Is meant under these five stages.

The word segmentation by longest match indicates
that we have stored on the disc or contemplate storing on
the disc Chinese words that these groups of characters
that are to be treated as a syntactic element. Then in
the input sentence would be read into the computer and
starting on the left-hand aide you would look up in the
dictionary the longest string with the longest word that
you can find and that provides the word segmentation as
you do this successively. The information that you would
get from this word segmentation, that is the information
that i1s stored on the disc, is of two types.

(At blackboard) First there are the word class
codes, grammatical codes, for the Chinese words. Second,

there would be the translation in several forms perhaps,
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noun, adjective or verb, 1t these forms cannot be derived
from one form by simple rule. These English words would
have morphological tags which tell the way they are in-
flected. The information iIn number two iIs saved for the
final stage of synthesis and what we operate on in the
next stages, two through four, would be the word class
codes themselves.

Now we have distinguished three types of passes.
In general we think of these as occurring In sequence but
we realize there will be actually a bit of interchange so
that we have the parsing rules, the ambiguity resolving
rules and the translation rules. The translation rules
are in three types, those that would specify number and
tense and so forth, those In which English words are iIn-
serted into the output string, and those rules In which
a word reordering iIs specified.

I might mention something of the form iIn which
we indicated some of these examples. The fact that they
are written with a double arrow, one outside the other,
IS not necessarily indicative of any particular kind of
transformational analysis for the following. It Is just
a convenient way of explaining the rule.

There i1s a suggestion though about implementation.
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The implication is that these strings on the left-hand
side of the rules will be looked up whole by our longest
matched table look up method so that we not only use this
table of longest match for initial word segmentation but
these syntagmas, 1T you like, or phrases are looked up
whole In the later processing. We feel this is a signifi-
cant saving of simplicity and speed over trying to analyze
strings of codes purely by algorithmic approach.

What we have done so far is build up a fairly
extensive, although still tentative, set of parsing rules,
rules of recognition if you like, and have made some pre-
liminary stabs on ambiguity resolving rules and transla-
tion rules. We hope to soon gather many more ambiguity
resolving rules and translation rules with this preliminary
set to actually try out translation and on the basis of the
kind of results we get decide whether to emphasize what
changes to make In the word class characteristics and
what particular aspect of linguistic analysis to emphasize.

That very briefly i1s the scope and direction of
the work at ITEK and we would be glad to try to answer any
specific questions.

RON HOFMANN: There i1s one question | have about

your symbols. It is not clear whether the CMM is to be
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interpreted as conumeral and 4104 i1s indicated as conumeral

o

or conumeral plus 41047?

DICK MARCUS: That CMM is the symbol for that
particular conumeral.

RON HOFMANN: I see, and not for the other.

CHAIRMAN SEE: Which you don®"t have listed here.

THERESA LEE: We just have listed for the materi-
al 1n this.

DICK MARCUS: What is listed 1n the symbol page
Is jJust for the succeeding pages and i1s not complete.

ITIROO SAKAI: Longest match, do you have any
means for getting rid of the linguistics especially iIn
analysis?

DICK MARCUS: Yes, i1f we find in this syntactic
analysis that we are having difficulty we can go back and
try to re-segment. We hope, we haven®t done too much
experimentation yet, but we hope this kind of difficulty
will not occur very frequently,

CHAIRMAN SEE: But i1t does. (Laughter)

SYDNEY LAMB: In Chinese i1t comes too often.

CHAIRMAN SEE: There are two kinds of situations.
There are standard cases with very common connectives which

fall repeatedly into the same thing which 1 suppose you
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could make up a special rule for. For example, 0022 can

easily occur at the end of a phrase and i1t some nice lit-

J

tle word like 0948 is the next one then you have China
coming out where i1t wasn"t intended, | notice In the paper

I read every day from New York in the beginning it always

B

winds up the date with 2480 and then proceeds immediately
(32

without a break with 2639 which gives you Japan. It is
(2699 )

quite common so that 1f you are committed to that, the

sentence 1T you go back and re-examine 1t I wonder i1f you
have a program in mind that summarizes this.

DICK MARCUS: I don®"t have the specifics for
that case.

J. WONG: We might use the i1nitials 1n the box
to avoid that. Initial the beginning, then the terminal.
We use the marks to indicate this i1s the initial and this
Is the terminal.

CHAIRMAN SEE; You mean you pre-edit the
material. | suppose you get a sentence which has these
words i1n 1t. It could be you are referring to China or
it could be 1t 1s segmented between the pieces,

J. WONG: In other words, China would be one

word.

CHAIRMAN SEE: Suppose i1t isn"t?
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J. WONG: No, on the disc we encode i1t and i

Do + -
would be one word, Japan. G 1s used otherwise.

CHAIRMAN SEE: 1 suppose i1t is followed by 0948.

THERESA LEE: We would hope there would be some-
thing 1n between.

CHAIRMAN SEE: There often isn"t.

DICK MARCUS: The general solution where 1t iIn-
deed 1s as you say would be that in doing the parsing we
would hope again that the wrong iInterpretation is ungram-
matical. 1t would make the whole sentence ungrammatical.

PAUL GARVIN: This requires a criteria for auto-
matically determining whether the output of your lookup 1s
grammatical or not. This is not easy.

DICK MARCUS: That is what i1s done basically in
the parsing. IT the parsing does not succeed to the ex-
tent the parsing i1s right you have made a mistake perhaps
In segmentation.

PAUL GARVIN: It 1s hard to find where the mis-
take 1s. We have a problem in a somewhat different area
which 1s the matching of English sentences In a comparison
program. Jules Mersel developed a program of sentence
extension where you cannot match one Russian sentence

with one English sentence you try matching two Russian



49

sentences with two English sentences and then try to

match one Russian sentence with one English sentence which
iIs one way of trying to find i1f your match iIs correct.
This 1s where 1T the shortest way 1Is correct you are okay.
The criterion is In the sentence 1Tt there 1s a word match.
Could you conceive of a simple lookup where you try going
either left to right or right to left and get the longest
match and 1If you don"t get a suitable longest match on the
next few characters you go back and revise the few charac-
ters and then go on. 1 think this might be one simpler
way rather than wait until the whole thing iIs parsed.

DICK MARCUS: Then you would have to have the
rules for segmentation later on. You would never come up
with an impossible segmentation because any individual
character could be a word.

CHAIRMAN SEE: Would you care to comment on
this problem?

SYDNEY LAMB: Yes, we have given consideration
over a number of years. When we started out we were work-
ing on Russian, We use the principle of longest match
which works pretty well for Russian actually but does get
you iInto some trouble In some cases, SO we gave 1t up.

In Chinese 1 think you get into trouble more often than



you do in Russian. The only way to do it i1s to get all
possible segmentations.

DICK MARCUS: 1 would be i1nterested if anybody
had any actual statistics on 1t. | would like to make
one comment on statistics In general though. 1 person-
ally have a slightly different outlook than maybe other
people do. It seems to me when you try and divide syntax
up into things that are grammatical and things that are
not grammatical It Is not just a binary choice, some
things are and some things aren®"t. It seems to me that
this 1s often a gradation of common things that are obvi-
ously considered correct in grading off to other strange
constructions that may occur very indirectly and yet they
do occur, so since we are trying to devise a working sys-
tem and do as well as we can on our first try we have to
consider statistics very much. We have to try and do the
most frequent things first and perhaps leave some of the
exceptions to later on.

S.S5.S00: When did ITEK start to work in
Chinese?

DICK MARCUS: Well, as soon as Dr. King came is
when we first considered i1t. This Air Force contract, as

I said, is only three months old, ITEK"s work has been
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continuing since Dr. King arrived.

PAUL GARVIN: Theat 1s twc years now. Time flies.

DICK MARCUS: Not qulite two years,

CHAIRMAN SEE: I have some information concern-
ing chis business of the occurrence of this phenomena.
Early in the game when there were only a couple of groups
Jooking at Chinese I circulated several of the@'on gg}a
lookup of t;mal g&le text which is calied 720 1131 7?"9,
a&nd this is 75%5, I am not sure, Anyway, that iz & Yale
beok which has been run againpt the McGraw-Hill dictionar-
ies on the principle of the longest match wlth some after
thoughte. So the next to the longest metch was also
found. There is an asterisk in the margin. These things
are narked where there are alternative segmentations as
far as the dictionary would reveal them. So one could go
through and 100& at & falrly large example of these.

These were not all bona fide examples because the diction-
ary includes things that some people would not consider
words but phrases.

SYDNEY LAMB: Do yom gather from looking at
this how often you get & wrong segmentation?

CHAIRMAN SEE: I don't think it 1s very 1infre-

quent:., As 2 general impression I wouldn't be surprised



if every page or s#a you have a serlous one,

BILL WANG: To support it take the example of
0022 09% 0086 11%2 Suppose you want the longest match,
The longest match definitely ought to contain that which
means there aren't many Chinese. The segmentation you
would migs in & case like that is where 1t is in place
of the verb,

CHAIRMAN SEE: There are two segmentations, one
with the first three characters and followed by the fourth
one as peparate, and the second analysis with twe charac-
ters and two characteras. Both are possible.

PAUL GARVIN: Wouldn't it be possible to enter
this in your longest match dictionary as an ambiguity?
You have two alternatives.

CHAIRMAN SEE: Enter the whole phrase?

PAUL GARVIN: In these cases.

SYDNEY LAMB: In the Russian when we gecided to
use the principle of longest mateh, in placesg where you
could get ambiguities where one might have been correct
you can put the necegsary information into the dictionery
intc the longest matech, However, that didn't work in some
cagses, In many cases 1t is & littie more domplicated.

J. WONG: Excuse me, in the example by Mr. Waog



I think as far as semgntic differences rather than seg-
mentation because as far as segmentation I think the same
way you would segmentate the phrase. Assume the Amerlcan
Chinese or you say the other meaning, 'there are so many
people.” Then the same way you segmentate the phrise, the
same way.

THERESA LEE: We would segment them after the
first two and then --

CHAIRMAN SEE: You split them up in each case?

THERESA LEE: Yes.

FRED WONG: We have the experience that there
are many, many cases of thisp kind of problem. The firat
time I tried to solve some of the problems end see what
cah we do based on the material you gave me., I think
there are about twelive per cent of the problems in the
whole text and I can solve about five per cent of those
problems, five per cent of the whole text. So I think it
will be 2 very bilg problem,

There are two types of difficulties., I don't
believe we can segment them as much as possible. One
told me, "Why don't you go by a string of morphites?”

X
I found 1t more dirficult. We can see for instance 0031

2

z %
6008 ég%B. This one you can 4o this way or this way or

X See p. 534, 53B, 53C
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thie way, all pcsaible asegmentations, So what do you do?
Then you have to go by more what we know now, Then these
rules won't help us.

DAVE LIEBERMAN: I think we should distinguish
betwoen what is & linguistic problem, that is what is the
structural problem, and the guestion of how we get these
atructural determinations by machine. I think the first
ig logical prior and is fapy from solilved., This problem is
not unigue., Everyone has been plagued with it in Rupsian
and Arsblic and anything they have been in. The only thing
possibly unique, it extends down to what you call the lexi~
el level. Otherwise the guestion of how (o segment dy
nachine and seversl poasibillties is whole question. 4B
everyone knows, it would be very nice if we could try shan
all out but again it becomes a question of principle than
practice whether you can 4o it or not.

SYDNEY LAMB: I don't thinic 1t is that compli-
cated, The proper golution iz the moat elegant phrase
and the way you do 1t is to have & segm@ﬁtation that finde
a1l posslible segmentations and it solves the problem. I
gets you out of &3l of these problems.

PAUL GARVIN: OQut of all the segmentaticons how

do you select the one?



SYDNEY LAMB: This 1s the sare principle asg used
in general, At the end of any stage, 28 & general siate-
ment, in any stage you get ail possible solutions for that
stage and send them to the next stage, then send them on
to the next stage, parsing or whatever you call it, and at
thlas gtage thosge that are not correct are throuwn out.

PAUL GARVIN: How?

SYDREY LAMB: Becauge sone of them won't £i¢.

If more than one fits you have two possibilities for the
next stage.

BILL WANG: Except someiimes the dependoncies
are across the stages. In one case Lt 1s a loglical dreak
and on the other & syntactic break.

SYDNEY 1AMB: A4s long &8 you get every possi-~
billity at every stage there is no posgibility of missing
anything.

DAVE LIEBERMAY: But uhy should someone do that?
Why should someone write 2 computer progran that would do
that?

SYDNEY LﬁﬁB: I don't see how you c¢an azk such
& question, the answer is so obvicus.

DAVE LIEBERMAN: No, it 1s not obvious.

SYDNEY IAMB: Then why should one not 6o that?

55



DAVE LIERERHMAN: Some people do it becausc they
are interested in btiying 1o develop approximate analiysis
procedure to try to get tranpslation. These people cant't
do the complete job. Ag for doing the complete jJjob -~

SYDNEY LA¥B: I don't mean a complete Jjov in
the szme sense you refer to a complete Job., A1l I am say-
ing. one muet have a strategy that alious one o nave 81l
the propability. That doesn't mean that you hnave Lo do a
complete Job in analysis.

DAVE LIEBERMAN:; Have you cousidered the
strategy 1s scmething that can be motivated by the lin-
sulstic theory?

SYDNEY IAMB: Yen, sure.

3. S. 8C0: Strategy For geitting all possible
ccmbinatvions.

SYDNEY LAMB: No, it is nct the atravegy for
doing that. I amsaying to adopt & strategy thalt enables
one to do that, It is a separate guestlion on heow Lo Qo
it.

3. 8. 3CD: It is extremely zasy but to dis-
tingulgh wnleh is corvect is a bilg provlen.

SYDNEY LAMB: No, that is the next giage, the

synbas:s.
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PAUL GARVIN: Then you have the difficulty in
the next stage.

SYDNEY LAMB: That is where it belongs.

PAUL QARVIN: 1I agree that it helongs zomevhere,

SYDNEY LAMB: VYou den't approach it by saying
we have two things and let's see which fits. You don't
have to do that. The point is you zecept everythling from
the l1ast stage and send it through. Those that don't it
will 211 out.

DICK HMARCUS: Why bother vo consider all these
cages?

PAUL GARVIN: DRecause you don't incw which are
correct.

DICK MARCUS: If ninety per cent of theo Time vou
are going to come out with the right ansver why aot do it
that way?

PAUL GARVIN: The ten per cenb i important.

DICK HARCUS: The sen per cent of Che tlme you
are wrong you should come out with the gaswer vhat the
sentence is not grammatical and then you go bacik.

PAUL GARVIN: Well, toik sbout it fron {he point
of view of efficieucy. If you have to go back, once cut

of every couplc of sentences,



DICK MARCUS: It is a guestion of how often you
have to go back, I have a guestion about this twelve per
cent figure. Did you mean twelve per cent of the number
of words?

FRED WCON3: Well, the mumber of the syllables in
the corpus that Mr. See made. |

PAUL GARVIN: 7Ig it twélve per cent of running
text or twelve per cent of the dictlonayy?

CHAIRMAN SEE: Running iext.

J. WCHG: This explanation you gave, Fred, I
understand the first two. The third one you divide into
thres., Wnat does that mean?

FRED WONG: ‘fae lLord.

J. WCHNG: Ohi yee.

FRED WONG: &fb@ ghur.

FRED PENG: Then the seguentailon saould be
ya shu.

FRED HWONG: WNo, 1% has to be & conplete senience
to underatand.

VIC YNGVE: We have the aslternative of pusting
i% on the board.

PRED WONG: I don't chink it is very alificulb

te see. You can have this here and then yor can have

b



another thing in here which can very caslly make a senvence.

J. BONG: Of course it changes the gramar,

CHAIRMAN SEE: Por the record, you makte a gram-
matical cometruction involving the third character ag con-
nected by iteelf to the vemainlng part of the sentence,

(£
the 2608,
(2 2598) - -

BILL WAMNG: What about the shu?

FRED WONG: You probably would hava an argueny
there, I think some of it the shu 1g one or Lvywo.

BILL WANG: I can see the three intergretations
in the following way. 1In the ease of 111 you have gub-
Jeet, auxiliary'verb and copulary. In the case of 21 you
have perhaps & phrase with the hend deleted. You still
have a copulative phrase which is amorphous in This ctme
with an adverb. In the third case 1f you have a bresk
you have & asubject and an adverv but I ¢on't see the
third cne.

FRED WONG: The third thing ie an 2dverb.

CHING-YI DOUGHEERTY: The gentence,; this one can
be golvad by the rest of the sentence by the contexyd.

FRED WCNG: This can be soived by thae ¢ontent
algo.

CHING-YI DOUGHERTY: This is already & full



sentence.

FRED WOMNG: Mot necesserily. You czn gularyge
i,

SAMUEL E. MARTIN: Iﬁ might be a full gentence
in & text and then 1t would be ambiguouns.

CHING-YL DOUGHERTY: I thinkt 1% can be solved
by taking the context,

FRED WONG: You alwaye try 50 golve the
axbigulty by the contexti,

CAAIRMAN SEE: Any nore qusations on the tpie?
If not, I think we had better continue with the IBH group
if they wlll take over.

DAVE LIEBERMAN: I think I would like to sbtart
by thanlting Vie or Dicl For invitiag us and aigo e

-

organizers because it comes av an opportune Lime FYor IBM

I
5]

where the Chinese program is beling reconsidered and pilans
completed, so it is very nice Lo heoy what is goling on Lo
help 1in these plans.

HNow for perspective, or at leagt the kianc of
perspective I use when I hear & glan desceibed, I want vo

2,

hang it in & framework that I have for elessifyang. It

is the one I use and I hope you won't objeet Loo strongly.

{At blackboard) First of all is level of

60



analysis, word for word substitution. Then lo¢al context.
This is physical contezt, not syntaetic environaent, but
aomething like two words to the right or left, that kkind
of thing. Above that can be sentence~wlide contaxt bui
stil]l no explicit analysils, Finali """" get o the whole

»

clasgs of the ¥ngve type syatem, Ihe $ype that £its that
framevwork., [ have left a space

Given the grammar we will get all typesg of poe-
gible readings Trom the input of Thet grommer., Now we
can't ¢alk of synthesizing output until we got Lo the
polnt of the analysls of the input. Anything below sneci-
fic anslysis I think is stilil & wordJor-word transiation,
with modiflcaticons. It ig possible e have sonmetiilng in
here wilich I don't know a8 guyone hag done yob and that is
an snalyesis. That is an explicii scructural analysic hHut
not atiempt &t gynthesis.

Now of coursze within this general Kind of [rone-
work you can heve everything ronging Irom tronsformaiional
gramnma? ¥ Vic's omm Type of gramner or wnal have you. I
put thig here to deseribe what hap been doneat IBH ang
what #ill be dene.

A the tipes the Chinese nrcject . was gtavited at

IBM wnich wasg about three years ago there was & vigorously
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going Russian program. Thst program wes just about isaving
that stage and going to this stége, some place around here,
word-for-word substitution.

Now it was natural thet the Chinege verk should

teenvipgloned o begin with ab possibly an imibtation of the
Rugsian work but 1t became immediately evident that theve
was noe sense of even thinking of working at thia level,
This may not be & great shock to many of yow bub it ig
inteventing that even in an atmogphere where a word-~iov-
word translation of Rugsian was consldered of some poten~
tiel use it wap lmmediaiely cbvious this could not be done
with Chinese. So from the very heginning the Chinese work
was aimed 8¢ this level,; thle level beling sentence-wide
analysls, analysis using ssntence-wide anaiysie bubv ue
ggsential constructuval deseripiion and not oo zmuch atien-
tion to recording of ambigulties. Iv is usually accomman-
led by sone impliclt oy expliciy ambiguliy ol the rules,
I think that this characterlzing the Ramo-Woolridze and
the Georgetown work, I am not saying you can hang thinzs
exﬁatgy but I wanted to put thig in its place, Ho this
was what was done.

So I would put the Chinese work 0t IZH Ia the

clasg of the Faul Garvin wori &t Ramo-Woolridge in the
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level of analysis.

¥ow I ghould mewncion that we did not copy Paul
Garvin’‘s method. WNow I have $o say this because when we
were reviewing what we were going to say he s2id. "Every-
body will think you copied from Paul Garvin,'" &nd X said,
"No danger,” but I thought I had bebtbter say this.

PAUL QGARVIN: Imitation is the sincerest fosm
of flattery.

DAVE LIEBERMAN: Kow the presentation will be
as follows. Fred Wong will talk about some congiderations
that were relevant durding the carly days when Lhe proplesn
was being formulated, vhen the decisions wers made as 4o
what exactly Lo do, and then £. 3. Soo will dessribe in &
cursory way but in as much dedtall as you may want. aATter.
wards I will come back on future plansg for waal wWe 826 con-
sldering doing in Chinese althwough no declsions heve beep
made.

There 18 one ccher point I think should ho men~
tioned to avoid confusicn., The linguictics group a3t IBH
iz segperate from the machine translator grouw. We have the
same ultimate boss but not the game immediate boss. The
linguistica group is not concerned with production, S6o0 has

been orlented tcwards the preduction system. Fred han been



a congultant on the project and Joo the ramrod.

Now we will start with Fred and then Soc and
then back to ne.

FRED WONG: I think everybody knows about the
problems from the general linguistics point of vicw and
in Chinese I awwuld start {ron the probleme of the word
Chinese oy Chinese language. I think before we go into
any operaticnal research we have to decide what king of
Chineae we are doing. There are s0 many kinds that we
have Lo 1limit ourselves to make a comprehengive Chiness
ané try to worlt out some kind of greagmar, That one thav
vag on the board, three characters, I can derive Lwo mora
if I include the ancient Chinese. So we have o declde
to 1imit cursszlves Lo the contenpovrary wrilings but the
cortemporary writings are in 8 very comnpliciued form.

Dr. Iu Chih-wel,who wag the prealdent of the cneient
university, hap been working on the Chinese ionguige sing
the conguerors took over in the moinland and he depoesibed
the modern contemporary wrlitinge & aot Chinese and ¢ is
not anclent, noet modern, and i1z not ¢lagssical ang iz not

vernacular gtyle, So it is 8 King of mixture «wwe harye

there. He cannot eliminate any cone of thoge posgiblilitles

If we look at it from the complicatod point of



view we couldn't do anything about it. So we have %o try
to make it work somehow but I understeod that there is
nothing more right than Dr. Lsmb's stratification of gram-
mar or that kind of analysis. PBut we <on't know that
much, We know far less from that., Even if we c¢an, not
everybody 1s talking about syntactlesl analysis, even if
we oan exhaust the syntactical rules we stilld have & lot
of problems left at hand but I hope those problems will
be solved sometime according to the type of phonetical
structure.

However, whenever i have U0 meke wulies for the
machine I have decided this mueh., I kunow that any one of
the rules developed I caun wreal myself. I can malie many,
many exampies to break it bul why ¢0 iU, Deeauss we don'i
have enough in here but the ruleg that ave given I @ay

bregiz. If I have more wules in here that ruie will z6ill

stand. I¢ is not & wrong rule but Just one of these mmles.

¥henever the higher analiysis is done this rale willl £itv in
there, Those are the kind of directions that I have peen
Peving to do. T don't know whether it is poanidie or not.
But I do find prodlems in the kind of symbtactical astruce
tures or, I don't know how to put 1t but I have znough

examples that il you don't examline cvery posgibility of

&5
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thg forms you cannot declde or make 2 decislon in which
you will not make & mistake. It ia very, very casy to
make mistakes if you don't examine the complete seatence,
every one of then.

The exampléﬁwhich may be interesting ls some-
thing like this, for instance. {At blackboard) If you

e 2 Fe

have a string of characters, 37€9 cr 6638 0005 2116 QZT0
6344 0&%5, a very simple one prodobly. So we provabvly
would like o find out what the structure is. Then I
would go to the sgentence through the grammetical markers.
Thls is difficuit to describe but every one of those has
carried some kind of grammatical information put there
are elsments which may carry more gram&atical inforaa~
tion. Por instance, if we £ind out here, 21156 in the
third box, we want Lo know vwhat kind of BA it ig. Jet's
1imit ourselves. if_ycu e oo faxr you can’t degeribe
it. We have only two, One lg the Lirst and onc 1s the
measure oy clasgifier. We know enough grammar now to
handle this. UWe have to decide uwhich cope it ig, this or
this. We heve to make a decision on 1%, If 1v Lo this
we know there must be a verb gomevhers along here., ke
will try ¢o ask, can I find a verb? Yes, in the fift
box, Ue must £find whether this will agree with this.

% Sce p. 66A, 66B
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We have to examine that. Arfter we examine that 1tv 1s
agreeable so we may think this is & posslble kind ofzgii
Ther we go further in examination. 65;& in the f£ifth box
and 0355 in the sixth box. These all agree. It scems
that we ere all right with the;g% and we cannot rest too
haré on it. Sc Y try this one., This cne I will find 2
noun, I hope. I find z noun which is 0270 with the
umbrella, fourth box. If I know enough grammar I will
see whether this noun will be sulteblie for the object of
this verb., I have to find that ocut. Ves, I found thatb
infermation. VYes, you can. All of that is right,

Wnen all of a spudden I find cut a numner in
front of BA, which is "Thrse umbrellias was scld" or some-
thing 1lke that. There is 2 posslibility that this‘gi?is
a measure and chen I have $o check wnether Thie will egree
with this or not, whether the gggé will agres with the
0270. This and this agree anq%_ then wvhat 4o we have heve?
Suppese I £ind a character, é?;é. Thiis one goes along
with this very fine but all of a sudden I find a 3%%9 here.
if I have the 0555 it turns out to be something elge. S0
you cannot leave any loopholes. You have 0 ezaming every

one of them and then you make your decisions so that you

may or may not make migtakes.



This 1s not new. You wlll have the seme prob-
lem in other languages. Thie is very, very compilcated,
&8 in Dr. Charlea' paper which everybody read and now ¥Mr,
Samuel) Martin. The firat line is only to show the cone
plicated grammar., It ig what we talk about very often
lilre other examples by William Wang and Mr, Peng I think
tallced about some of the ambiguous siructures like sonme-
thing like this kind of thing. *

(At Dblackboard) {Ny Adj. lgi}# Nao) If you have
this structwre, as Dr. Charles lilustrated, there are
two kinde of structures, I think everybody knows the
examples in Arabilc that Dr., Charles showed all the time,
but there are more than that. This iz not the end of 1it.
There is a possiiflity that you can d¢ this, Tthic dbeing
the pegment of the first one. As pointed osut both of
ther are in the same IC enaiysis.

There is ancother IC analysis that would produce
the other kind but this is where I would like to show you
the way I am thinking, whether 'L zm right or not. Supposc
gome of our good intereste can produce some kind OF ceman-
tic structures. What I mean by sexantic structures, it
hes to be formalized. If we may have gome kind of suruc-
ture, this is & part of this, or this is part of thic, the

* See p. 63A
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first element part of the last elsment, part of the last
elemsnt part of the first., Then we can have sone kind of
light and at least eliminate pome kind of ambiguities.

S0 the exampie I may show you is something like this.

2 & 4 B o) 8 il

0361 0554 1170 4170 4104 5. 1In reading the LI is quite
possible to be eliminated. So "The good locolking trees in
the park” could be interpreted.

But if you find it in the other then you will
have, Just replacing the {irst element with vhe last, I
Gon't think you can 88 far as these two kinds of ambigu-
ities are concerned it can be scen how 1little we can re-
solve this kind of ambigulsy.

As far =g the other one that ig a structure
that looks something like this. Thsre are o transla-
tions. One 18 "The child who loves Mrs. Chung” and the
other one 18 "To love the child of Mrs. Chung." 8o you
have tvwo segmentations or yoaumay nave this or this. Am
I right?

With 2 verd that is all wight because you only
have two ambiguitlies. Therg arg more than two though,
With & verb "to ilke" there are still more than two.

But another one which 48 "to fry chicken in

oil or fat"” you will find that in this kind of cooking

® See p. 694, 69B
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verb it could be uszed 85 8 medifier of this and then you
will get instead of "to fry the chicken” it becomes "fried
chicken"”. So 1t will work oui some more problems in the
kind of different classes of the verbs.

80 here what my problem is T think I belleve
that the finer and finer grammar will help us to gee the
light. How cén we solve them? The classes of the lexenmes,
for inmtance. Now I think that work 1s already developing
intc eclasaes which up untill now is quite sophisticated bat
I think this will be more than that to solve both of the
problemss. The more c¢laésses that develcop, subcifgses, the
more you develop end you will have The problem of one be-
longs Lo ong, twe, three o more classes. 1 thinir this
will become very, very cogplicated problems that will be
soived but the little I c¢an see we have to work on this
in technical strucbures as much as pogsible and then we
will need semantic structures 4o help us but the line bhe-
tween that I cannot see very clearly. me of the prob-
lems I don't know where to put it. I thinkg that 1z all,

J. WONG: Fred, may I interrupt? "The il with
which you £ry chicken” and in the other case it is "oil
that has been uged for frying." Is that the difference?

FRED WONG: That 1a'a very, very complicated

70
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thing., I wili talk with you later,

J. WOHG: I just want te understané on the
surface,

FRED WONG: On the surface I think this one you
pey or may not aceept, "to Lry the £a%t of the chicken.”
You may not accept that.

J. WONG: No.

FRED WONG: Okay. "To fry the oil of the chicken"
cr "the o0il of the fried chicken" ¢r "the oil is used for
frying the chicken." Another possibility is “the one who
is frying the chicken in his ¢il.” This could be a person
whe was deing the frying of the chicken.

CHAIRMAN SEE: It is not "the man who stole the
chicken” but "the man who fried the chicken iu his oil,”

FRED HONJ: Itcould be interpreted &z "The olil
belongs to the one who is fpying the chicken.” (v you
may produce some other kind of siructure, "The one o
friee the chicken his oil has run cut.”

J. WONG: Theank you very mxuch, I understand
now,

FRED PENG: Related to that "Three unbrellias
are s8old." There is something about the 2116.

FRED WONG: I sterved with two possibilities.



FRED PENG: Ambiguities can be solved if we set
up more than two criteria. We know that by eliminaliing
one possibillity and following by dgés. The pecond cri-
terion i1s if BA is processed by any numeral beyond 10 then
the aegond ambiguity is partially solved because you can
|AYy 1n§§'or ljgi ag & short form. Up to 8 you can have
ambiguity but beyond 10 it 1s partially golved., If you
go to 113\3- ?:r something like that then ambigully doesn’'t

{Nzag)
exiss. So I think this is & commentary on tihis.

J. WONZ: Jampa zamph.

FRED PENG: This is a doubie.

CHAIRMAN SEE: Did T understand that a nmamber
~ver 10-~ let me give you an example. "He bought a $13
ambreiia.” He took it and did gomething with it. "He
took a $13 dollar umbrells and gave i¢ away.”

FRED PENG: Kf‘gi is preceded by 2 nuneral ve-
yond 10 then the ambiguity doesn't exisi.

PRED WONG: Could be.

PRED PENG: & person may be i-Jo.

PRED WONG: fThere are many, many marikers wnieh
can heip us to sclve the anbiguity.

BILL WANG: May I submit there is a problem

more to birth control than linguistics., (Lavghter)



S. 8. 800 Mr. Wong has descvibed

e hasic

general thinking vehind ocur proegas, I am herg te give

you & general descripticn. Qur worlk carn actusily be

-

dlvlded into twoe phages basieally., Phase 1,

have done up to Jube [Agt year undecs our RDC

18 what we

sponsorshin.

Phase 2, is what we have dene slaee wner utillzing wnat

we have learned from cur first atage of endeavor. hls

will? be discussed very briefly.

The werk ecan bte 4divided agaln into

ent parts, software ané havdwere. I will cover hardware

in a very quick manner. In the compu;er whi
cally & photeocomputer your entire pocgram i3

dise. FPFor Phase 2 we are using the research

processor which is 2 mueh more zopnisticated

wiaich includes centrol by szid pnotodlse and

chh Lg bhagi~

on the nhcto-

isnguage

uz to perform cur anslysis much faster and nlsce much nore

scphlpticated programs.,

Software I had certaln rregentabhlo

but somehow or cther I had Lo changs LU at the oy minuis

I will go ahead with L% anywey.

1
¥
-

{At vlmokbeord) B ¥Ye can Aivide ous

e
WO A LDTG

Taree stages melirnly. From thig we proeceed L0 ngiysls,

iaput to analyeis, ard then we proceed Lo ountovi. How

* See p. 734



Input (i} Tesolution of POS. Ambiguities

o 3
A

Funetion Word Analysis 2116, COL5

EL ]
34
e

Analvsis

%3

Ouipuat {37 214




dguring input Chinese text which has been reduced to nachin~

able form in this IJino-writer the three Alzit code -- for
thas matter any 1 te 1 would do ~1ls invroducad into Ghe
machine and by means of longest mateh ~- there wonld be
dispute aes to relativity of longest match dut I would
leavg that aside for 2 moment -~ we gev an intewnediase
machine word &nd v have easential gramatical Informatlion
such as paris of apeech. We would alzoc include the reler-
ence such ag the English equivalent and inllection and
the input is reflected autometicaliy.

We then procesd to gnaiysis. This concention
can be divided ianto thiee parts. {ne ls vesslution of
posaible parts of speech ambiguitics. Much Worlk hag been
dona on ambiguities. Other work hsz been perforped on
ambiguities sueh 82 noun-adjective, adjective~verd ambizu~
itisg. That 1s one part of anclysins.

The second pags lg functiorn word onaliyoeis.

& (3

During this part words such 28 BA, LT, we 1lock at then

FEl

because they are syntactic merkers of sorts, 2136 and
other related words are examined. We then proceed o 2
sentence in an atitempd o isgolate the relisved phyragses
that belong t¢ these words and thus attempt o work cut

2 strmgctural sentence.

7
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1ot

97 The tnird part we place gspecial smphasis on
4104, As Mrs. Dougherty can point cout, it 4is cne of the
most fraquently used words in the Chinesge languape and it
deoes nelp tremendously at leest &8s a starting point for
analiysia.

At the end of this we hoope te have the michine
words with informatlion, the word order 1n & gentenece, the
position in a sentence related T others, and alsc neceg-
gary Eaglish 1nflection if eny. Bueh &3 for o Lime we
decided if a verb 1ig followed by 0055 Chis vert would then
be in the pregent perfect and this wouid ba tagged zccoyrd-
irgly.

Then we go to the cutput stage. Turing ithils
twe things are done. Pirst, the word order is rearranged
such 23 the Chinese word order. The sentence is not traans-
lated in Chinese word order but rather In the sguivalent
Engilsh word order, Lei's pubt 1% that way. During the
second astages we automatically inflect fhe conative form
ag dictated by the gwntax, end from thls the entire
gsentence output. This operation apnlies more o the stoge
one work rathexr than the mere veepsrt Jdevelowasnt.

‘In the more recent development instead of haviag

fixed passes we go through the sentence and wharever



necesgary call in subroutines which may or may not take
in agdivional parsing. The amount of ¢(ime wyou spend on
a sentence is nct dieteted by a preprogram but is rather
dictated by the compiexity of the sentence you encounter,
Thus we can add te our analysis ovr routines az meny sub~
routines &8 we think we can use and develcp the zchene
further and further,

We have alsc attempted to define certain phras
structures for a bagls for further weritdug wherelin wa hope
the aralyais step is folliowed by 2 aynthesis step. In
other words, we hope to hove an integrated grammar and
then the other grammar, SJtage one has been Tunnlpg on 2

B net

L]

selected process.  Stage v ip on pager, Thnere h

{"S

been any sort of accuracy or elegauce of tranglaticn

That in brief 1s the program ac IBH,

BILL WANG: The rule that intevprehs Lhe noun
after The verb iz not pufficient, l1s 1t?
3. 8. 3¢CD: I agree it 1@ not gufficient,
[z}
BILL WANG: PFor inptance, ”00“ it ceuldd e the

(Qﬁ""" ?}

imperfect. Xt could ke "I have gorne' or "I am about to
gc now, "
S, S, 30%: Cur problem, ag i Wong hag pointed

out, it is indeed rather complex o altiempt to rasclive our

|

an



probhiem. We have decided that it is more pousible to use
it &a past perfect and thereforse we have done it., e
reaiize there will be certain errors introduced.

CHAIRMAN SEE: Are there any more guestions be-
fore the arcmas sttract us over that way?

You 3ay it is running. You mean on the dlse?
What equipment are wyou running In phrase woriy

S. 8. 8CG: Phage 1 can run on the computer.

CHAIRMAN SEE: T 4idn’'t sey can but what do yow
Tun on it?

S. 8, S00: Thaet machineg at present ls ue Welight
Patterson Alr Force Base. UWe have not attempied Lo noeve
the dige over to the machiune bhecause 2¢ this point hav
Phase 2 which I think iz a mowve sophicticatsd progesm it
wouild obaclete Fhage 1.

DAVE LIFBERMAY: Thers i3 a simuiator that oun
be used. There i3 an aciturl program. You puv it 1In Thsa
pregram and take it out on bhe #& giwulator., It iz a veal
gsinuviation of the mark.

CHAIRMAN SEE: I understend. S0 you czn run it
on the T0o447

DAVE LIFBERMAN: In 2 demonstratiocn, for axample,

it could be put on.



PAUL GARVIN: Have you retained the marlt
terminology? Is it going to be calilied Mavik Iii or -~

S. 8. 800: I cannot answer that but I person-
ally refer to it as a reesearch languege. Uhat the higher-
ups ¢ecide I am in no posision o know,

DAVE LIEBERMAN: I will tell you agalin. Thiec i3
Just 2 different name Tor the machine that follows the
mark, 3ome people call it the Merk IIX because it 1o
easier,

PAUL GARVIN: That ig not the game as the RLP?

DAVE LIEBERMAN: 7ou will find a ict of names
and they more or leags refer to the come thing.

PAUL GARVIN: In other words, IB# Research
Lapguage Frocesgers are more or iess the same thing, cuay.
I am asicing the quesiion to know wnat it is when I0M Daople
are talking about these diffevent nDleces o eguipmant.

DAVE LIEBERMAW: jHark IiZ iz a slang Seru,

PAUL GARVIN: ¢ is not in your lexicon pub iv

el
Rl

is in thoge of Ghers. It iz a diciex, am T right?
there are diophones why not have gdiolex?

JUZES HMERSEL: What is the improvenenti -2
ig at the end.

3. 8. 8¢0: Very Lriefly it allows ug direct



addreseing in the firagt place. It aiso hos & more sophls.
ticated search, Well, I ecculd give you an ouwblline but I
don't, think 47 has & piace in this meeting. It 1s more
of a pure progras technigue,. |

DAVE LIERBERMAN: I w1il give you an analogy.

Take the main deficiencles 1n the Mark I7 and 1138 Lo

-i

oerder and go doun in order and you will have the Mark 133
Or aspeak to people in ITTHK and I will et you weuld be
preftity close o the Mark, Thin is & natural deveionment,

SYDNEY 1AMB: Has IBM iicensed ITEL fto use tha
patente?

DAVE LIEBERNMAN: 1 think the pavtentg are owmed
by everybody.

JULES MERSEL: I think Ampex.

SYDREY TANMR: Ampex? Didn’t Telemeter oum 3167
Then everybody has got 1%,

S, 8. 8CG: The Air Foresz has the righvs S0 any-
boedy who dogs work far the Alr Foroe.

CHAIRIAN SFEE: Vic hap song announcerencs o mile
aonecerning the procecdings.

FIC YIOVE: WWe will move ovear the chalsg that
are in that carxrt in the tack of the roeom and put thiok

-

arcur:d the table andg I thinlk prohabl; aooul tun-thivds of



us ean sit arcund the table and the rest wlll have to use
thepe chairs at this Hoble and aome gecnls cfn O back n
the corner, After Iunch we will reconvene atv tuo o'elcek.

{The meeting recessed for iunch at 1:00 P. M.
and reconvened st 2:15 P. M.)

CHAIRMAN SEE: We will resume with the IBH pro~
sentation for which we will 233cow Len minutes and allow
five ninutes for questionsa,

DAVE _IEBERMAN:  PFirst, & slighi correction.

There 18 & disc. The Chinesc program ag Geseribsd vwas

i3

put o & pregran and run and Che reason 300 231id Lo can
run on the ABCDERG as in Dayton but Le doesn't matter.

1 thought I would rfinish by describing wiat our
fature piang vere and what we Might ezocet wight come out
of IBM, Firstly there is a popslbllility of golng inte

ererational machine transiactiou. This I ohink il depsnd

an whether there 1z a custoner oy 14, I scomeboady Eays

&
o
o
I" -t
fd
B
Ta
%
L
O

they want o expand the lexicon o do tha v
i3 willing to pay for it I an swe that I8N wouldn't say
ne. W¥hether they would push &g hard €s they dld Russian
i don't know.

The other is whether to continue in thoe aexperi-

mentsl way. I speak in coperations only. Bven L€ gyou kre

30



£,

beaubilful rules that will work that might out down the
preocesaing time you con't use them, However, with Che
same operational in mind it is whether they can be done,
In other wordsa, whether we 20 ag £ast tomorrow or not
tnere g8 & pozsibiliity this might be douz but azain X

e

gon't know. I don‘t have much ©o say abent 1L,

N
r
\}

Now the third thing would be what we o iv
iingalstic group itself. There we are in & way the same
88 similar groups ag Texas and ¥iT in that we have 2
hoppar 80 to speak that has been developed for process-
ing Saglish and possibly Russian and we nepe to throw
Chingse in the same hopper. The enviromment for Chinese,
ve are working on 2 compreheneive disctionary Uollowing
the MIT theory very cicosely. Ed Climer of DIHEAT o ouwp

congultant. If you know what the current MIT Taeory iAg

grammar cemprehensive, to include a large iexicon, [OmE-

thinz of the ovder ¢of 15,000 or 20,000 entrisz. to eveniu-

{

8ily get to the point where uwe can peasure ccverage. In
fact, we are bDeglnning ¢ measure coverage righi now.
By masuring covecgge I mean to take randox text and con-

gtruzt correciional angiysls fer zach sentence,

How ailong with this pe ave developing a
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preprocessing program language. Again there nre 8 1ot
congliderations that g¢ inbo Lt ag gees into zolft hardwarce.
We consldered using Comet bub feit it was not worth-whilie
putting into the kind of things built Into elomentary
operation. The language is specified now, One programmer
i3 working on it now and he esiimates nine monthz. Thast
means & year and a hall but we may gel ROre suppri.

One cther comment on thils language. I vanbegd
to Bee 2 language thatl was designed specifilzally for
linguists and in fact I vanted o go even further and gay
it wasg only for our uge at IBM., It might bturn cuv Lo de
a great general purpose lanzudze but I wented Lnat to bo
for the future. I fought with the guy whe deplgned 16 tng
I aimost won. Thern IBH gave 31,000 to aboub ten people
who were taking part 1n developlng FORTRAC and ofter That
they couldn't contwel 1t. 30 16 18 nov as clugy b2 ©
special linguistic program lanzuage as I wouwld like bub.
on the other hand, it is & Bore HZeneral DIesudponing
language. It wa: meant specifically to be for inguists!
use but it has developed into 2 nrvevrocassslng,

How in additlion bo tile worl on she S0anclorit
ticnal grammer from Engliish we ave aiso workins on an

approximate gremmar from Epglish. The ides banind 2% 4o



that 1% ip not an wnusual thing for the theory not o e
uaabie in ite pare form for any kind of experinmunteol sppii-
catlon, not to mention practical applieation, In faol, 3%
i unugual if It is the other way syrcund. Even dn hardg
thearien like physics approximations ave necepsiry. So I
think %he notlon of having soms approzximave grommar lg 4
reagonable one.

By approximate one I don'i mesn an approgimetion

o e

C"

to English dut I mean as a gysten that lo approximsl
the thzoretical form. Now I don’s mean as goodé i the
1968 meetinzg &t what I vag talking oo some of ywou on ub
the Denwer mestlng. It allows categeries, resgtrioyvldonc

that i3 about it. That in o woy It can exXnTell aora oY
the desp structures, thaet ig A% cur enpvesg 20na of the
deer structure relaticuns and some of the gurlece stucture
relatlone and In ean ad hoe way (ho meaning bowreen ther.
But th:e main purpose of this thing is Lo alliuy ug Lo huve
& gentence vecoghnizing rouliac.

We are alsc developing Hhe anslygls o0 syabhosss
method as talked about bulb that L2 & veyy long term job.
We reeded someihing with a much shortey payeld. o oum
have thie formaliliem Tor wriving pgrapner pd 2 genbance

varzing procedurs whilch eperates or the formuis ang not 2



particulny language,

Any work we will 4o in Chninese wilil be in toymg
of thig approzinzte formalism. It will be motivated as
far &8 po2slble by other work that is done, parilicyldazly
trangformational work that comes out of BIll's sren bul

*

the approxionte fommalionm,

the foramalism will be

Fow bafere I asked 373 sy @o phouwdd analyze
questions completely and he paid L% was & »idiculicus cuep~
ticn., He said vy should we get il analiysis.

SYDNEY 1.aMB: I wae Lollking abous sonsthing
entirely different. I wns talliling ebout gebiing a3ll seg-
mencation.

DAVE LIEBERHAN: Leading to snalysls,

SYDNEY LAMB: That is & different thing.

DAVE LIFRBERMAN: Oikay, coither way. Thae papsing
program I gpoke aboubt wili pet alil readivgs for the gein-
tence and will characterize [he genience &9 griammatical
or ungrammatieal., 7That is reletive Lo o given gramnor
it will glve reaadings oy wor'nt and if 4% can'it o will
say 1t 1s an ungraamatical sentence,

The rezgor I made the osoxaent, even Lhangh
there wee 3 mligunderstanding I thirkk 1t 48 noccsgsary o

give nil readings for the sentencsz bui that iz not enough.

~

L

i
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That is perhaps the minimum vnit of need. Bus there is
ne sense Loy getting 500 readings for & sentance bectusne
you have 8 grapmar that is to ©ead and there is no seuge
in getting an algorithm that will take twenty yenrs pius
the nezxt generstion of machings coming through., I think
the associasion with recognition procedures io as inport-
gnt ag the progeduresg themgelven and we ave paying o 1ot
of atteniion %o this. Agaln I am not tvying to sell you
on 3¢ but letiling you hoow what our vhinking Ao on uwhere
we &re putting ocuy efforts. I think that abovl conceludes
it.

SYDNEY LAMB: Since you briung wp “het point iet
me sgk, do you consider the mestion of getiling 4ll pop~
sible ayntaetic analysis 9 L Te nappens o e tho enge
there is &n aigerithm for doing this. Thers L¢ 1o Lroctls
cal gquestion of taking too long Lor the maechlans Lo Zet g1l
pousible anelyasis,

DAVE LIEBERMAN: I7 & siow it raoning 1 wwould

use it. I am much more nbercenbed by whobt g REan by |

atrucburai. I am intersgied by ohwl we mean by L% ondg
oW we ¢an uge it. 1 am nob $het Dopeinaned by 300%ing
it by mechine. Ves, I would be hopny Lo ise 1v, Houover,

it might turn out that it would wori for one Rind of



forrula and get you all possible onalysis frem thls point
of view.

JULES MERSEL: ¥what ip your genar&i modifled
tranalation wriltten in?

DAVE LIEBERMAN: PLPO.

JULES MERSEL: What aaciidnes will €hed van on
now?

DAVE LIEBERMAN: It will mun on the 94 at firot,
PLPC. Why are we doing it that wayy

SYDNEY LANMB: By oodnt there uas that this
practical wmatver of the possibility that the s@cehine aigns
take too dong is o congideration bDecsusge it dogsn't turn
out t¢ be the case.

BILL WANG: Is thevre soyhody woriing on the
experinent?

DAVE [ TPESPRIAN: Vao, Tighnt asy rred Young is
the only one woriing on (Chinese.

BILL WANG: What iy The pasnituds of oflops
thereabouts?

PAVE LIEBERVIAN: ¥Wzlld, e ia wovking &5 & con-
suliant. Appreoximately 1% wlll work oubt Lo abous one dap
every twe weeks Jov the meat of fuis gear. I Len's

ethicni I suppoas 50 pregeiytize now o I wowld Hell you



&7

wnat effort he woulid suppors.

PAUL GARVIN: You ecan alvave mentlon it alfter-
wards in socializing. VWe have no counter-offer, wnliess
ITEX has & counter-offer. {(Laughtsr)

DAVE LIEBERMAN: I said It is pelng thought
over, ‘The people who 3id the work on thoe Chinesa nork
are s%ill Ghere. 3Soo at Che moment L net vovitdng oo
Chinege but 1t could be eaglly resurrecsed,

CHAIRMAN SEZ: Any further auvesgtions? I have
Just one question. You menticned the usse of ¥otthows’
enalyslis by gsyatheser. You mean Shrough the full trauns-
formaticnal route?

DAVE LIEBERMAN: Yes.

BILL WAKG: But the ippresegsicon =2eudlly one gebts
is that 1t 1s very compliicaved.

CHAZIRMAN BEE: I should have zald »220 ong by
the old pre-Ihﬁiana or the vost--Indiang model,

DAVE LJEBERHEAN: I¢ 43 nob St Lhe atrioeoire
makes 1t simpler than the deep stiueturs. But oblll I
don't agree that it 13 simple ang I dn't cxuecy that e

wilil gee any agresment fleatling Around in the reoy Juliips.

fads
¥

CHAIRMAY SEE: Bill, 7 dow't ihinik,

.

to anglyze that way, not thetv I heawd. hut he thinks 1t is



hard. Dave thinks it is wery difficult but he iz going

ahead to do 1T for eariy sciution.

SYDNEY LAMB: Cne nointé, it is extremely 4iffi-

cult and therefore wrong.

i
frr}
@

BILL WANG: I don't think it 18Y,

is agagier thoy

s
S

CHAIRMAYN SEE: But you think
he does.
DAVE LIEBERMAN: Analyslis by syntheges ie

¥

2imply a cover term. It means any kind of recogniilon
is an analysis by syntheses evsn il the syntheses uwss ag
gimple a3 & table lookup.
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make people thivk what you are deling or that you won't
have €& adwilt you have changed yous opinici,

DAVE LIFEBERNMAYN: The semne Deason we Hoik of

predictor analysis. That iz the name Lthat Dugh dMaothews

i

has glven to what he is delng. Until other peosle begliv
05

te write aand the terminology gebs bad enough L6 roumveg 7

T Thinlkk we will have to leave it.
CHAIRNMAN SEE: Well, the Ltime is now vipe for

the Buniker-Ramo group. Paul, are you zoling to lgad off?

PAUL GARVIN: I want ©c <¢ngage In the sirscyress

form of flattery and do what other psople have done,
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namely thank Dick, Vie and everybody elsge for the graclious
invitasion and now I have the coppertunity to thank you fom
the marvelous lunch and the organizatlon in doing i%.

Speaking of organizaifion I thought I would give
you an idsa of how we are organized or rather dlsorgsnized
because unfortunately we are logsing Jules Mersel who used
e be our Department Manager an@ I thinit at nidnight tow
night he bDecomes our consultant.

JULES MERSEL: Wo, micnight last night.

PADL GARVIN: I have already lost you, Sore of
you @may know from corresponding with you thatv ouxy depari-
mwent has the strange and wenderful name oY Synthetle
Intelligence Department. Frevicusly langusge and language
gnalyslis was going on but thewe wasn't 4 corpsrate 3958l
natism or box for it. Now there isg 8 box which ig salled
Ianguage Analysis snd Tranplation ¢n a transiatlon cherte.
I thought this would be & welicoms chnnzgs Irom these athney
boxens that ars up here., It Lo doesignaced oo acnabhing
within the Synthetic Intellligencs Depariment,
lots of other brancihes and then there iIg BAC which Ig the
designation for Runker-Ramc Corpovation, Doun hers ig oy
name now which goes o show you thet I am te all intents

and purvosesg munager of & box which ig. however, nod Jilled



g0

with personnel. This is a functional area., It is not 2
gectlion and I have been so infcermed. This means Iin facy
that I don't really have to malke management decisions
about, say, washrooms or office lccations and it is all to
the good.

Now to'turn from orgenization and disorganization
to intellectual confusion let me just say thas all of you
know that the activity, for the sske of almplicity I will
refer to ocurselves as Canoge Farik because we have zgone
through a number of names. ISome of you will remember theve
was 8t one tlme Ramo-Woolridge. Then there was & division
of Thompson. 'Then Ramo-Woolridge Division, Then it was
knowt: as Woolridge Computer Division. Now there iz a
Bunker-Ramo organization and unless I am migtaiken we are
a definite division uniess they changed yesterday. The
thing that has remainzdceonsgtant is 91304 which is the Zip
Cogde :or Canoga Park. Thia ia & vouwn, a community in the
City of Los Angeles. A2 you know, <v if you don't know you
might want to find out, there are cities and communities
in the greater Los Angeles aree. It is part of the City
of o8 Angeles, whatever thet means. However, Conoega Fory
hes ramained constant where the name of the comuany hag not.

Consequently we lilke to say that out in Conoga Park thls is



what we do.

Out in Canoga Park there has tsen machline Lrans-
iation going on before they moved to Cancga Perk. Before
thet it was in Z1 Segundo, a city. We have been demobed
frem a eity te a community,as you can see, I have been
asgoclated with the activity since 1§59 and now I suppose
one could say that the activity is assgociated with me
which is & change in my sitatus although not in that of the
activity. This has been concerned with nachine transla-
tion and other things and in general we like to keep the
twe falirly separate in terms of contractual and other
obligations., That is, we have some non~machine transia-
tion activities that are undey reazonably separate hesd-
ings and then machlne translation headings where the aim
i1g in fact to producs translations. Tiis has bgen the
ain ever slnee there has been an interest in this in
Canoga Park and I was fortunate enough to find & positive
regponse to my own convictliomgln the metter whicih are that
in order to do machine translation one would have to em-
ploy ceriain variance on certain cocuopirleal linguistic
methods under the name of fulerum, whatever that means,

In fact, the purpose is to develop &n aligerithm that will

proceas one sentence at & time by icoking for hotbeds of
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information and branching out from there.

In order to reach this hetbed certain preliminary
steps have to be taken in the algorithm and this has led
toc & pass method where we have & number of preiiminary
passes to establish the major searches. The najor gsorches
are those that everybody is interested in what we llke to
cal. the clausc members for compenenis, such as shoe drodi-
cate, subject. I am now talking of the Russian-English
actlvity. We have a dictionary with a grammar code and we
lcok at the grammar code and go through various peseces and
hopefully establish & reascnably tolerable parsing.

e have used a term that wag invented by 8 com-
puter man from Detrolt, Charles Briggs. He nas used the
term '"sentence image.” Nobody else but I uze it and I use
it infrequently so I thought I would bring it in 2s 2 new
tera,

We use & colileetion of codes indicating what
have been compieted sueccesaitily and whal have been unguo-
cegsful. 48 2 matter of faet, we have scme incications
of fallure in our outpul vhich I undergtand is the so-
called fall sale dsvice.

Noew we have decided to go into Chinese and he

made this decision two years ago when we were fortunate
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enough to be under an NSF contract where we could explore
our approach fc othey language palrs and Chinese suggested
itself as an interesting possibility. At thabt time I was
able to spend time with & Chlnese speaker and use what I
conglider reasonably good ield methods and work ocut a very
preliminary survey of the problem areas.

Since then we have been fortunate cnough in
finding support from RADC, the Royal Alr Porce Development
Center of the Alr Force, the zane as is sponsoxring the
Government portion of the ITEK effort. We are now proceed-
ing in this area of developing an approach t¢ English-
Chinese translation.

Now we are operating on & small scale. The main
reason for this 1s I belleve that any activity should svartc
small and then grow if necessary, I think that in the past
mistakes have been made in this direction vhilch should be
Judiclously avoided. In oyxder t0 rroceed on a malli scale
we have decided o map out & parvrticular arvea of interest
and on this syntactic interest and our apprcach to this,
That is to say the fulcrum appreach combined with a pass
meth>d. Ouwr philcoscophy of research 1s one for giving in
to and learning by doing. S0 we have begun by drawing [low

charta. I think that other people might have preferred to



g¢ through some baslc lingulstic analysis and develop {low
charts on that basis and then revige the Tflcw charts, We
thouvght we would derive our analysis Inte the {low charts
ag we have done in the case of Russian and we feel that we
are probably not going to be any further wrong than other
people who do ¢ifferently and at least we will be on the
safe giround of doing it our own way.

This means we visualize & succession of pasaes
beginning with a dictionary loockup of scime sori and end~
ing up with some sengible way of osutputting it to print-
ing equiprent such as may be available in the fubure.

Then we want to pick out in this wholie large series of
processes that which we will immedliately be concemmed with
and that, as I said, is the syntactie porticn.

So we pretend that we have a dletionary lookup.
We don't bother writing one elther on paper O in & pro-
gram and we are Justified in doing it sicce theve are
groups working whe 4o in fact have dicticnarieg and do in
fact have fairly good dictionaries. To cur knowledge there
are at least three Chinese-fnglish dictlionaries in exigt-
ence and since we have begun working on 1t we &re flexible
enough to adaept to other pecople’s grammar code Lf neces-

sary. What we are interesced in at this point is not to

G4



do anything. We do want to give our own approach a fair
trial but we do feel it ig {lexliblie enough to adaps to
components available. Theyefore we assume there ig a dic-
tionary lookup.

We further then have t0 face the problen of the
different portions of the syatax thai we sort of wvisualize,
We visuallze that at the end of 1t there will be some kind
of what we call major gyntax where we Alg cut the main
sentence components which I mentioned before, the subject,
obJect,; predicate and ac forth, Preceding this Sthere wlll
be prior passes that will pachege vy the poriions of the
sentence before the main povrtion of the cisuse members.
Prior %o this most likely there will have t¢ beé some raso-
“ution of word clags ambigulivies.

There arve two ways thoen for going zbout this
thirg. One is to start from the degloning and then vork
your way down to the end, end the other is to Jump into
the middie. Ve declded %o Jump into the middle bocause we
feel that malking some asswaptions Jor wnat has been accolm
plished previously and leaving the rest until latar we can
then work out a nice middis portlon in suech detail so we
san de¢ beth the beginning and end more efficlently altei-

ward, In fact., we are making the totally unwapranted

25



assunption that 211 the words we have precessed are {rom
unambiguous grammar codes. Somevhers along the line there
will have to be amorphous iiluslion thus making up a neces~
sary grammetical package.

Presently we have the good excuse of only being
at it a month and a half. I was goune for the summer and
we have only had Fred for about six weeks. Jonsequently
we <o have a shoxrt span that we have been working at it.

CHAIRMAN SEE: 'There wos the previous brief go
arcung and 1t also was pot dlrectly connected with this.

PAUL JARVIN: Well, I think it is only connected
to the extent thet 1t formed & bacsis for ocur pirroposal and
laid out, I thought, some general principles, So far we
haven't seen any reasoen to reject Lt but it was too broad
to be compatible to the presemnt., Now we have floy chares
and arrows and so forth wnich we 4id net have in the first
survey., We merely said when you look at the Chinese it
seems as though you could have & pasg metvhod, ¥hen we
getually do it we don't do all the passes. We nake sone
unwarranted assumptions such as the homographic iillusions
complesed what would be the next thing to do and that kiand
of thing. ¥We feel these are ressonable working assumpiions

and then we are interested in ascertaiving the boundaries



of syntactice on the phrase level. that is what are vord
phrases and recognition. I will net go into the details.
I think that Fred wiil be the one to most logically telk
about that.

I will oniy say chat cur basle principle ab
present is the following. We are wovking on two passes
in fact. One ig deslgned to ascertaln The components of
phrzsgses that we call expressicns. These are word groups
or groups of elements, if you den't want touse the words,
which are more than one element which are not & whole
phrase. Then the second ness is concerned with phrases.

The second thing, we found it worth-wnile to
direct our search from right to left in the sentence.
Thils is based on the observation Chat mest commonly the
head of & construction is the right-most member. S0 bo
stary with the right to left seencd Lo be more efficient
than left to right., I will leavé that to Pred. &s a
matter of faect, I should ieave 1t So Jules £0 go on nexw.

I ¢hinlz we should answer guestions &5 2 group
rather than individually., Thank you very mueh,

JULES MERSEL: As Paul indicated I & now con-
sultant with the group. We haven't changed our nane as

recently as Bunker-Rame., We have had the name Jfor about



two years, It ls a group of essentialiy software people
with & high percentage of.Bunkerwaalridge people ot
Burker-Ramo., I will be available for consultatlon &t ong
as ne feels he needs me which I expect won't be very long,

The arege I am supposed Lo talik aboult today is
program but, howeverr, when e sketched out tite Chivege-
English some years ago we learned we had leerned someithlng
from the Rusegian that there was no point of sorting at the
beginning on the input problem andé then golng on with the
dictionary and _ericograpbiy problem. COthers who were
asslgned to this and the ectivity is in full suing, Syd
Lamp and Ching-Y¥1 Dougherty uere bullding a fine lexicon
at Berkeley and IBM was also creating equipment for dlic-
tionary lookup. We were going o leapfrog Lo the syhtacs
tic analysis and completely ignore compuier preoblems,

Now &s you lisptened vo Paul I think that you
found that aomething had veen learmed in the vhele period
we had heen deallng with Russian, I think thet cfter six
weeks any of the group in Russlian vouid speak with the
attitude they had solved cid problems 2nd were ready with
definltive solutions. Nobady has veen speaking thet way
here, One thing I think was the inadequacy of bullding

our own computer routinesg., Vic was speaking of UCLA.



I got up and saic, "Wait until he gets it rumning end sce.”
It may be a yeayr and & half., I don't koow how long i%t took
to get the thing running. The point is that COMIT has been
ranning for some time now and you have il rumning on at
leass five different computere. 1 would like to uvge for
the gake of aveiding some of the pistakes we made in the
Ruselian-Engliah translation thai now vhere is oo Lieavy

an investment in cemputer preozrams, that we adopt some com-
mon program language. It 13 going ¢ be & 1ot more Lmport-
ant in the Chinese-Englisn than the Fussian to English.

The Rugsian at that time had 702 around and we were faced
with 709 ané T04. I think you are going to see most of

the computers you have been programming rfor dissppear,

IBM is bringing out the 706 which will have competition
from ITEX and a number of otler companies which ls going
to meke it really difficult for us to cormunicate with each
other and use each others' routines, It will be & Lot
easler Co adopt scme languaze noy sC wWa cen run other
routines on whatever computer heppens o exist at hie re-
search center we are at., I think I would re2lly lilke o
urge at this point because 1t is degligned languege, I
think ¢thls was the base language to the CIV that this

would have & possibllity for running on other people’s

G
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computers.

Now this has not been ¢ Zesexipiion of what we
have been deoing bui rather an exhortation that. s & mat~
ter of fact, we haven't been dolng £ proegram on the
Chiingae itsell but Fred has been bullding the flow charts
that will eventualliy be programned. iNow iF there is ne
corrsction Trom the Chairmon I would iilke to Chyow this
exhortation open for debate or gccepiance on rejection.

FRED PENJ: Before I begin the deteil ¢iscus-
gion of this portion of the prepentaticn I have a couple
of ecorpections o make In the handout and nigasz turn €0
page . On the last diamond on the second column, the

—

middlie column, the last dlamond please czorrect 8 inte F,

<3

i

C LU

| A

The gecond correction ip on the vight
you have two boxes there and on the hotion one it gays
"essing”. It is a typographical ervor. It snould be
“"assign".

Now I am going o mentlion & feow thinmg in this
portion of the presentetion. Piret, in adciiion to uhal
Pred Wong said about the complexity and Jiflioculty of ihe
Chinese langurgoe T vill2 have o add one move thiog X

strongly feel is very essential, The Silfileunlsy I Lwove

experienced is thils, tiwt il you teoke two chortaoters
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left, Bo our fliow chart weo have in the o Sesl
from the direcbion of =ight Lo leli,
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eriticism and any contylibutloneg that could nalie cuwry PPO-
gram run move eosily.
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twe elements and then go on

elenent

which is two chia
be another elenment.
azain and do the
characters which

S0 it goes. This ip the

bit,

be very delighted

CRAIRMAN SEE: I would sumgost we 1000 HEve
spaecific guestlions on Bunier-Rame and then otel o o
could respeond, if you want, To Mmies! Twoeeslilon That

£a an appropyviste iangusge, o povrhvng LT would Lo vel

te wait until the very end to get inte Thol. HNouw oo
there any questicons directad Lo Tz nresentallon 1o 8

¥hat is the sense of the group? Via, o Jjou
think we ouzht t~ hold that question on comaon langudse
Lo the end?

VIO YHNGVE: It is nol specific on Codnege pow

JULES HERSEL: I dussunded bo,

CHLAIREAN SIE: I thinkl iy migae ve batogr €O
through &l11 the grouvps since shis isn'i o particalar

This w
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Then we go o ancther one, the raxi $wo clorents,
;r o
F ) r‘?" (-./‘L(«;.u- E . 1=
vacters whilch are 0393 Z0Z5 together wiil
£fter we go bhroush Lhis we come Laelt
second pass whicn combines the Lireh fhres
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but all tegether.

fia

Having sald that, who Lo next? T balleve 1%
Chio State would be next, RI11.

VIC YNGVE: Whille this is balug handeld out, wnen
we handle the transeripd we would like to intgrlcen?
hendouts in the preper plare. Pleage genc ug eiouzh
ccplena, nanely about thirty, of the handouls oo wa can
interleaf them with the transceript iIn the projer pleco.
Send a few extras if you have them, please.

CHATIRMAN SEE: Thirty-Tive, say.

TIC YNIVE: It will make 1t anen egsicy to read
the transeript AT the hendouis are rizht cthers,

BILL WANG: I won't take uy maeh time. I will
Just briefly go over this first Dart on the p@ojest on
linguigtic analysis. HNcst of the tﬁﬁe will b oselon uw

by the peragcen wne Gild mest ol the work whicn will Lo San,

v

ege 2 you have 2 bieakdern of the Deonlie wiw
perticipated in the proleci. OF the pweple JL8%el nore

mest pecple are not pudgetary wor:inz

L [p——— Ly Al Tom s
o E0on wae i iel puy

are intimately veglated Lo itz activity.
Of the facwiiy mesbers FPilliore, Iangengodn

and myself are 'un the lingulistics divielich. Iaugoehdaocen

13 & recent Ph.D. from MIT and Yeyers is in the

NG



of Mathematics.

Of the regearch agscociates Hashimeto L.s & very
accomplished Sinclogist. Professor Iu came fron Tailuon
this year and Sskal came from Japan,

Gf the students listed some are in nothenmsilcs
but most of them are in linguistics. C(n the next tue
pages you will see & selected ligt of the thinss wue hieve
written. Many of these are in the form of wWork 8pers &ni
not publicly availlable ag yet. There are tuwe LTyies of
itens that are avalilable on the 1list ¢f items on the next
two pages. One 1s the articles in the P0LA repost wnich
probably most of you recelved, and then there alce the
things that are available in the Ozkland journolis, For
instance, Fillmore's Indirect Cbject Construciioras will
be coming out as a monograph published by Moutorn and Come
pany wnich 1s the chief publisher of ilinguistic thiugs.

Perhaps 1t is kind of Qifficult te re¢encile the
titles for the work we have on this bibliocgraphy wilth the
notion of Chinese machnirne tranglaticn. I think the fach
that machine translation, as golnted out velore, is quite
misleading. It at once says too much and fteoo 1itile, ztl
says too much in the sense that it is the feelling of giv~

ing somethlng imminent or even possible end I think these

-
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are controversial points. ¢n the ¢ther hand, it says too
iittle because the type of research thct is stisulnted in
this general area ls almost contermincous with linzgulstic
research in general, I think certainly the type of
information for any kind of mechanizeqd translat.ion pos-
sibtle requires more than all the informatiocn thot the
linguist car present in Torm.

Of course, the type of ifaformation thit the
linguiSt i1s eulling Ffrom lanpuage in the forma of linguistic
anaglysis is useful. It is the only Dield that jrovides
selentific flelids for linguistic behavior,

1 say these wordg to try to relate ithe tyve of
work that we have been doing. The Lyre of work that we
have been doing since the latter part of 1961 it specifi-
calily devoted to the dlscovery of regularity in Ihinese
and in English and to formalize these reguianriilzs in
terms of rules,

I telleve that this type of information g a
recesgary though insulficient wart of 2ny kind o' an 1
rouvine,

Of course, when you are wovrging with wptlcular

ianguages you appreoach the languages with 2 prior sel

frame of mird, that is you opproach it with a thoory.
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As you lnteract the data with the theory both &re bound
to change. The theory wlll become more systematlice as the
result of your organizing the result of the theory and

the theory will change because &as you try to accouny for

[¢H

mora and more déata you find that the thescry has hecom
inadequate.

In Anpnt'e presentation she will glve you the
sort of preclse and specific digecussicn for avpolying a
theory“to a language, Mandarin,

3 wouid like to take twe or thres minaves to
gay something about the theoretical framewcri, 1t has
been mentioned & few mlnutes ago thrat there is nuch &
thing as a post-Indiana model. I think this chovecierizge-~
tion is insccurate. ¥hat we now taks o be cur moldel
says the structure of a language is being divisible into
two levels, a surface structure level znd a deeyr struclture
ievel, This particular distinctlen certainly does ot
date as recently back as this past summer. In faet, iU
was specifically mentioned in Harker’s textbeooi in 1953,
although he didn't pursue 1t much and only 4id 2 few
paragraphs on it. FEe said the deep stracture actually
pertrays the regularity and components of a lanzuaze

whereasg the sunface structure we enccunter either ¢on
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paper or 1ln the form of acoustical ways. This 28senti-
ally 18 the most crucial distinetion that wnderiines our
model.

Actually it goes back much further than 1958,
It goes back farther than Harker's book. It has been,
for instance, especially proncunced in the work of the
late French lingulst I{uclen Tesniere whiose published bock
"Elements In Syntaxe Structurale” is probably the most
detalled type of analysis of the Transipgtion from thils
peint of view, The terminclogy 1s different. Tesnliere
tallks abocut logrations dual and logrations initisl wnich
hag & very good.correspondenee with deep structure sng
surface structure respectively.

S0 1u using this particular model to fnslyze
thege languvages I think this model has heen arrived at
partly through the effort of our giroup werklng on the
theory of grammar, Jlet’'s say. in its lmpreved form over
the earlier model for transmiasion of gramnar. MHuch of
the reason for coming to this new conception of the theoory
of grammar can be found in Fillmore's article "The Posi-
tion of Embedding Transformations in & Jrammar” 1p vwhich
important observations were nade on the grammatlcal rules.

For instance, it was found there i3 no order in velation



on generallzed transformations. This wag never specifl~
cally stated before but because there is ne order in rela-
tion among generalized tranalations it is possible to re-
move them,

Also it vas observed there whenever there is &

situation of embedding one sentence into the other, emved-

tely

]
W
]

ding the constltuent sentence into the major scnicnce, .

Lens

<F

something happens 1t always happens 0 the congii
sentence 30 that the ruleg actually opevate inslide out
from the constituent sentence gcrose the embedded sentence
and 1f this sentenre becomes embedded 1T is &n embedded
gertence of a iarper sentence &ngd 30 on, Tidis was mede
specific and ipparts a new undersianding of the languoge
which now is much moere in conformence than the language

of Jaeien Tesniare,

i guese that those are thz words I vinted to
provide as & fraveworis for our presentation and perhaps
there is a smail part of ocur resesrch thaet le invoelved,
actual mechanizstion of what we found, that is actually
try Tto program some of Ghese rules. Thils bhas been done
ander Professor Meyers and after his presentation perhars
Ann can read this condensed account of Mendarin 3yntax

which 15 some sort of a summary of Tthe bulk of the work
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we have been doing in the last couple of years.

SYDNEY LAMB: VWhen people refer to tae post-
Indiana model, of course that isn't the correct term.
It 18 2 few months older. What éhey are reierring to is
the new version of transformational thecry because out-
s8ide of transformation 1¢ has been knovm for yeors,

BILL WANG: Syd, you and I have differeﬁ on
this for & good time. It 18 certainiy not a new idee,

SYDNEY LAMB: When people talk of the neuness
what they are talking about is the newness of this idea
into transformational theory.

BILL WANG: On the other hand, The doing of
this 1s very important in transformational theory.

SYDREY LAMB: Not only trausformationzl vub
any theory.

BILL WANG: PFor instance, if you have & pair
of sentences "The man saw the book" and "The man played
tennis” and you embedded one into the other, depending
on what you take to be the conatitﬁent "The man who
played tennis saw the book" or "The man who saw the vook
played tennis." In corder o discover the relation you
need a marker that preserves the histery of the rules

implied in the final sentence. This ls mechanized because



of the large research that you have to do repeatedly.
This new notion between the deep structure and surface
structure difference you actually don't need the history
of the rules.

SYDREY LAMB: This has been known for sometine
and now what people are remarking on ig that it has heen
& discovery. |

BILL WANG: 1 don't agree.

SYDNEY LAMB: 1In other fields cof linguistics,
paths of linguistics, 1t has been known as long as there
has been linguistics.

VIC YNOGVE: Specifically there is no order rela-
tlon in generalized transformation. It 1s this very facst
that led to the left to right structure. But this is the
very thing that led to the left fo right phrase siructure
that we have been using which eliminates any orlering
between the things we have in embedded transfor: tioh.
This again is & very ¢ld thing in lingulstlics. I thinik
we should welcome the fact that this ig now belung recos-
nlzed by transformation. I is a sign of edvoncement.

DILL WANG: The study of language of course hasg
been an old thing. In faet, it 15 older than Anerican

lingulistics or any traditlion but if we do not exemnt,

11
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let's say, & particular theory including the dilference
between deep structure and surface stiucture I —hink there
wlll be several types of synvactic structure that cannot
be made.

SYDNEY LAMB: Bill, you don't have to argue for
this because I don't think there is anyone who charzcter-
1lzes.

BILL WANG: 1 think in your general presenta-
tlon of the framework you have met to & very lurge part
and we feel very close, we have close feelings tbQEﬁ thig,
but there is & very cruclial difference and that ig in the
format of the rales that we want ©o use., Youw heve, I
think, somehow arbitrarily and unreasonsbly imposed
excegsively severe restrictions on the format of yeur
rales. I think with that kind of restriction you ars not
able to exhibit the underliying cilrcumstances. (n tie
other hand, 1f you allow your rules Lo go arount more
than one I think other {hings become more regular. So
in answer to your objection I was trying to say that %o
a large part we feel with MIT that lingulstic analysis
is very Important but we don't agree on exactly vhat
would be the nature of the rules for a proper lingulstic

description.



VIC ¥NGVE: 1 thinlk we come closer tegether
if we think about no single theory of syntex cr groumar,
at leest none proposed so far, will exnhiblt all the regu-
larities that exist in language and the reason 13 guite
simple, The regularities that exist in langusge are of
& much different sort. Certalnly sgemantic reguvlarities
are a different sort of thing from grasmar rezriaviisies
and phonetic regularitiesg ave of a different scri. To
insistﬂthat all of these regularities be exhiplied si-
prlieitly in & particular theory is, I think, agiing too
maca. I don't know of any curyent tieory that can ex-
hibit all the regularities that different theories differ
in which regularities they exhibit and psople ¢an cor-
tainly differ in which regularities {they think arg in-
portant.

BILL WANG: I am just sayiny I can cxqiiblid
more than you, that is all,

SYDNEY LAMB: A different kind. The last thing

5]
Gl

I said a minute ago I have Lo btake back becavse az 35200
as I sald it T knew I was wrong. I s2id I didn't think
there was any school that dLén’'t reccgnize the difference
between deep surface and subsurface, Taere arc schools

that don't make that distinction and Vic's mayte is one,
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BILL WANG: Fxcept for that wrap around rule.

SYDNEY LAMB: But that iz in the beginning.

You can't make a clear geparation into two levels such &s
surface structure and deep structure.

ViC ¥YNGVE: We recognlze.

SYDNEY 1AMB: But you den't have really two
entirely different structures as Cheuskty doss 228 I think
that 1s a mistake. Your last remaric is relevant to this
point.ﬂ You say there 1is no one theory that csn exnibit
but the regular. This is the whole proint for having 4if-
ferent levels. There is one that s the semantic ond
others regular and the other one phonetical. Kot to gay
there isg one theory that does exiibit three gerarate
streta, It is all one theory. That 1s one of tig reaszcns
we have to recognize it,

VIC YNGVE: VYhen I say one theory I vouvld say
one in particular. I Think probably there ig ¢ cuestion
as vo what ig a theory. You know you can wrific the
encyclopedia angd say this is a thneory or have somelbhilrz
very compact which deals with some very small izcet of
language of & particular type anag say this i © theory.

I wasg taking the more narrow view of your thcoory.

BILL WANG: Both of them zsid it 1 ard to get
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& theory that covers everything. I doo't thinl that is

leolr at conercte

Lv)

saying very much. VWnoat you have to do is
caaes and a thing that you intuisively know lg lowrccet,
and taltlng the sentence we had this morning ¥ don't think
your theory lis corveect, Vie.

VIC YNOGVE: Well, it glves Lo me the ‘atulilvely

*
H

correet analysis snd what I haven't shown ig hsr T wuould
handle thls methodology.

BILL WANG: Do you kaow how o do fthuw

VIC VHGVE: VYes.

BILL WANG: Do you know how o Lrgak off7?

VIC YHGVE: It reqgulres in ThHe narzoil sonse &
different theory and in the broad sonce a stroti.

1lke So moake & commont.

E’:
E:d
P
b
ot

DAVE LIFBERMAN: I
On the history of the motivation of the new fom: of thoory
in addition to vhet Bill mentioned the JBonersllisl Sland-
lation is in order, & iy port was ployed mmeres & sunioniic
component was bullt in the theory. You would Jvst hove
to desceribe an infinite nunber of alwvingg thaei Lhey could
work on. S0 1t beecame c¢lear that 2 pari conld roi be left
in the translation pari. The senoniic component uould
have to come before tho sranzistlion part.

BILL WANG: The defi
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uveing the wrong arpument. The bringlng about o simnllielty
with this new wodel is attributable Snab the senantie rules
need to operate on the line of demareation and 0t The
deen structure., There i a very Alfferant sepuvneny,

DAVE LIERERMAM: The other noint that Syd roized.

This 1Is often said, well The notion of feen pirsstore ond

gurface structure you con disgniss with a woave ol un hand,

SYDNEY LAMB: No, not dismiss.

DEVE LIEBERFAN: do, bul you avre oligcisclog
what people now say is & new thecey.

SYDNEY LAMB: Ho, maybe T don't malks aguell
¢iear, The polnt that people are making s, paoanls ars
remarklng on, that Chemsly dlscoverced thiz -~

DAVE LIERPENANAN: I¥ Asn’t & polut oL Jhomsky

discovering but he hag given a corecrese sitatonoal oo Lig

relation baetween deep and suirface. This hop aoh Loon Johd

before. Bub tThers ls something very hew there. He hoo
given ong version of & way U2 lool at deep purligce "mich
iz & gifferent sebtter, Teonleve hea o JLIferant noghon,
CHATRMAN SEL: ¥ Chins unliess there 4.3 4nc
westiong direated townvd BILI o woloog BLLY nunta Lo
say eometndng o folicy um the argunent we could 3 Shav,

I think we are bhriuginz ouh he diflevent nolinto of vigw.

Joud

_—t
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BILL WANG: I would liize to 22y 2 fou words
about semantics now you heve brought upe the generel orzu-
ment wlthin the genecral theory of gremmar, T think we ave
working in & direction that Lo promiging in seranties. In
the transizticn of grammar the first article oh semeuiics
that 18 reasonably precise is the Ketz and Fodoy article
that everysody knows aboubl. We haven't done very ouch in
this direction but 1t is very suggestive., I gob this idece

when I wap lisfening to Weinraek tellk at the Linguistic

Institute on semantics. I think sonabody sald later oficr
o

the tali, "He is pretty eybiculate Por o liasuiss.” Iow
nowhere is 1%t gtated in that senbence, or nrohably il you

found this in & text, that linguists are vewally lnorticu.-

e but owviously that is whob ig inplied. I yor o4d o

y : ,
11ttle word and say, "He is pretty cviiculats fvon o8 &
linguist,” you have coempletely reveioed At, This wernn
usually, "Linguistice are articulate,” end "Eves amonyg
i1l o soasidered aptisuiase.”
lingnists he iz still be noa 1 1niahe
I think Filimore, waile worilng ab Coluwmbus

during the summer, was worklng on the same problen and
gave it a name. I wns calling it Just seriontle inferences
and as orn. He worked out an empicrotowy gebt of ruleg in

unpackaging sentences in & way that brings in sentenses

[
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i

i



net originally in the Lext but the meaning was imdlied by
the gentence 1n the text. Appavently & 1ot of insteny
sentences -~ he calied vthese entallment rules -« Tgguire
& prelation of positive-~alfivmative versus negativa-

effirmative and so on, I say this just to show that

within ocur framework of semeantic regearch 14 adsasa'd end

iig

with the Xatz and Fodor arcicle. We are golng n a didfor-

ent direction., That direction is o be found i1 Lhis oeb

of articles that were presented which is on Lhe Pirst

A

i
)

page of the blbliocgrapny called Entallment Rules 1
Sexantic Theory walch wap presented just & few nonihs
agoe before the Intermational Bystem of Languages in oy
Germany. I think very parellel entailment exists in
Chinese andé probvabiy in many languases. This Lp 4D &red
for very exclting research.

VIC ¥NGVE: Ileanor Cherhey nas becn voriiing
in this area, &8s you know, &nd she has done & ccusiderable
amount of work.

BILL YAWRG: Ve have studliesd the writings,

CHAIRMAN SEE: As & mabber ¢l fect, ¥ and 4o
sxile because ghe got thzouph explaining this vory ariicls
tc me yesterday.

VIC YNGVE: Tnis is somevhad related 4o ouy
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previoug tople it szeems o me and I would think £o Hlednor
that thee2nomena which you might call entollzent sen-
tences is not a syntactlic phencmena. I think thet 1if
there is such a thing put into & aynitactic thedsry cue has
to be careful.

BILL WANG: DNo, we wouldn't do that. Lot ne
contrast. "He is pretiy articulate for a linguist.”
There is & good relation bebween the negatlve and iae
other. We would want %o bulld this twpe of relobion bub
the entallnent from the semantic relation falls outeside.

SYDNZY LAMB: These things I don't kaow the
distributlon.

VIC YNGVE: wWell, see me privatelyvéout this.

SYDNZEY LAMR: Couldn't you Ut on your rogulix
digstribution?

VIC YRGVE: Eizanor Lo prapiring acme things

i
3
3
)]

for distribution, There have been gomeg preprints bub it
is complex. I don't have 1t in my olud. I8P you oo
interegsted in this now you are at Yale counie and visli ug,
DeChir:  This idea of entallment sentencas,
glthough I haven't heard 1% called thig, 1s the serious

EN LK)

one. One example where you un inte wnis great Alfvicuvley

ol getting acrogs to Chinese the dlgihinetion in & sentcnce,



"He left the party defore eatilng some ige ergti,” oF

"He left the party before eoting ony lce cresn,” MNow in
the latter one there obwisusly ig an implied nogative,
Where doeg it come in the words "any”’? On théa other hond,
on the structural fSthere is &n argunent for The prosence
of the negative., Where does the negoative exist, not in
the deep structure, ghaliow or anything elge, The nelo-
tive doesn’'t exist in the strucbure ot 211 bub in the
erntalled sentence,

VIC ¥YNIVE: That i3 another of Bloantr’s sitruce
tures. You ¢an say ''Thay left beforge they had ssten” ox
"after" where “before” ang "alter" is interchanseshle.
1f you said "fThey had 12t nefore they ate 2ny Lceg crean
is fine but A7 you pay “Taey léft afier they haa’ theye
1s somethlng wrong.

DeQANP: REut both are possivle aund botn lLdenti-
2&]1 sentences.

BILL WANG: I believe fhis Is impeorlont Jor
translation because ihils ig part of ihe iaosik.

PeCAMP: In (hincse there 15 nid way 10T QHOPeL -
ing this in Chinese wlthout adding an sdditionsl clauge
in which the negatlive cor positive i3 &e,leil GROVGSSCE.

If you are translating it Into Chincge you musi vege &



iz22

negative to get the idea.

BILLI WANG: I think you are »ight in Shas.
Actually the negatlve is very sirange in Chinese. In
some caseé there 15 no negative but implied negotive.

In some cases where having a negative or no negative

glves the same meaning. "'Before he went to high schéol

he played the trumpet.” "Before goinz %o high ccneol he
played the trumpet.” These have o be built into o theovy
of tramslation, It is unfortunsée that heretoferes siu-
dents were intersasted in the philcsophy of lingulsticg
rather than this. I think now with greater insight we

are ready to attack the problenm.

SYDNEY LAMB: Can you really say "They laft
before eating the ice cream”™?

DeCAMP: Yes, because it glives & very posliive
statement that thej ate it afier.

SYDNEY LAMB: This kind of thinking I vould
reject.

VIC YNGVE: My sentence wap <ifferent. “Thoy
lef't before they had eaben any lce cream.” In this case
they had left before.

DeCAMP: I delilberately tried to make 1t ambigu-~
ous »y ualng the "before leaving”.

CHAIRMAN SEE: This is extremely interesting



but I think for the sake of eontinuliy we ndd bedter
continue with the Ohic pregentation,

LERQY MEYERS: ¥ will first describe some of
the handout. This %43 the 1itile one ladpeled "Chiness
grammars and the coumpuber at Ohlo State Univeraliy.” It
hag the one page on the vhree Ssifferent programn, Lo
me mentlon Jjust &t rondom whel wos gener
the gentences for each of the oubputs, The grammor Tith
that review is Just merely the same &5, well leb’oc aoy,
the revised rules vhich were made up 10 exaccl

by Ann Hashimotc eariler this year. ihat Laonons io thet
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what we may have had, Jjust the revision in Lir
the program is slizghily zasier, ithe vules have been seme-~
what modlfled since Thaon anyway.

Now I will give you one ainutse ©o0 mead Tuht one
page outiine of wnat we nave done.

{Short recest ab Chis poinl,)

e
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SVDNEY LAaME: I
that makes Lhis nore converdeat? 3 conld ask L0 BEaD
about COMIT the olhsy way sround.

LEROY MEVERS: XY hinds it 1o vhe oblicr way
around. One of the Swoubles 1 found wiia COMLIY tnere Lo

only one work snace. LDssentieily we ¢ have 4f many



work spaces as we need and as many shelveg as we need,

Let me mentlion ihat the progreés ign’'it auise
running yet. Ve hope only one more teicl will mgke 1
ruil.

CHAIRMAN SEX: Any more cuesations on ohiab?
Vie, do you have any comment about this work opaces

VIC VYNGVE: Well, this agaln gets Ints & dis-
cussion of the similavitiesn and dlflevences Lotueen in
programs. I wonld be glad to 4o it L0 anyood;

ested. Perhaps now is not the tine.

b
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CHAIRMAN REE: Any Turther guegticona? Jkay,
it 13 up to Arn now,
(Ann Yue Hashimoio delivered portions fyol sy

prapared paper. !

CHAIRMAN SEF: Ay questions aboul the poner?
have £ question. It didn’iy giriie me that "Ihe music
being high” is ungrommatical. £ oam acrely thiswiag thaw

cut. Can't you use ihlie in the sense of shaen? He is
singing high or iow? Couwldn’t Fou colcelivally ooy Sl
"The muslc 48 hign?" Couldn s you goy what She magle ig
being played abt & pitceh which 18 nighz Than thae niteh he
is singing and continuve this dowm? Lnagway, 1% seoms to

be the pemantlic problem. Anywmy L0 dresn’'t seen



ungramstiecnl but purely sesinbic Lo sy wWnether Ghe

as equally accepteble., In oae casge you ave celzbling o

gorts of things 1f you wanbted to gay 1D you wanted 2 [full

gramaatical stavement. In the other caze that Lg fthe
Souice.
CHAIRMAIY SEE: I c¢can thing ol other

tiona, Any furiher questiong?

i o Yl - b L - o A - EEI Y -
PRED PENG: On npage 10 onere ave ne talagraciie

codes, You have resulitotive verbp snd § balke Lo sliow

meant 0 be resultative verbds. Wich avs The zosulitotlve

U faf

verba? You have CHI EAC.

AMN YUE HASHEIMCYOD: CHI BAO.

FRED PENG: The vnole thing L3 resuluiniive, I
Ea
L o

V. /éill

gee. The CHI BAD s a resulietive verh fud Lhe uhicls
.4 - o oo e 2

thing lg resuvitative,

LFN YUE BASEINOTC: A& zind of,

CHATRMAY SEZ: Any Surther oueshbionn?

Jo HOHG: T wonder 17 in gour comparaslive gbiuve.
ture where wou incliuvds the 2002 would Lhoh o aloc uon-

= - i) T g o -
gloéered &5 & compayrigon’
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of uosgivive degree of compa?ESQni

Bill WANG: 7Tnis iz on page 12,

DeCAMP: In the 7irst place on page 5 1.3
nieased thereg is yorie done gince the carlier et I 98w in

stralghtening out the problem, IBul saylng that the HP

]

arver QSU muast e indeflnite s0ill doesn’t getlisly e and

he indedinite.

3
o
{
L
P
.
ﬁ
3]
;;
\
b
oy
&
:‘-ﬂ.
)
@
o
o
1)
b
t a3
o)
]
(5]
]
ot
ot

Tile quesvion of woney, "He is woalihy and has a zreat

A

igal of money’, would you call $his Indefinite? The
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many things thot are dell: A
caily and could not occur in Cthat sggquence,

P ARN YUP JASHINOTO: I tiank chat ig & dlfferent
¥OU. It is nol the sanme YOU T aw twliding about, Here 1t
iz somethiing like you have YOU IN CHU FAN, that kind

j/

That is a different YOU.
A

Decalr:  Is that stlll different from the YOU
you are talking?

AN VYUY HASHIMOTG: Yes.

DeCAMP: Ch, I thought this wap the diifeventi-
aticn., In that case I think the problem stilli atandsin
she cunstituent construetive rules only with the stated

verb or VP pubject ¥ buf not the VP subject in SP where

you 8011l have the problems providing the NP that follows.

o sngelinite grammetie

©
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AXN ¥UE HASHIHMOTO: I nave ¢onsidered not &8
vresented but &5 essentisl,

DeCAYP: ‘Theve are 50 many of taess &nd they
are go difficuly vo descrdibe. You can't say TAY UN YA.

BILL WANG: I you have an giuptract novn it is
preceded by a possessive noun, bul 1L rou have o wonorete
noun then you cannot deo this,

DeCANP: Uvhet is concrete and what ig ababract?
Concrete in & zpeclial senpe that would apply only o this
one eontrast becausge this is not the usual uehhpg“ﬂ'
delinivion.

BIiLL WANG: Take the digtlaction which iz very
anstract which is tavle. You can say, "He nas a table
and he has not."

DeCAMP: On the other hand, I have had several
informants that you cannot say, for instance, brotherly
love.

J. WCNG: That would be adjectively.

DeCAMP: There are many things very sbatract
and otherwlse synthetically abkstract you can't do that.

CHAIRMAN SEE: Bill, if you would sumerize
that this 2589 YCU has many vapriations in the discussion.

BILL WANG: Well, there are at least four
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gifferent VOUS Ir Chinese, not all of which are ygallized

. o me g e b . m R PR Fal =1r
in the suefece gtructuwre, 1o tie fMirst pars of the

4
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there is., In Eangarin this is no longer weilized. It gels
k:

trargposed and heccres YIECU, and in tie negative slnece thst
A , A

aspect stays YECOU. This is one VEQU,

Then tihere ls a possessive verd YEQU walch we
just dlecussed and this 18 cne of several that sgems e
combine with several abstracts and sesrs to act Llike an
adjective.

The ;au that Ann wag discussing was ancther.

A7
There are twe. There are some peopie and URN, There are

(R 8940 CBAD?
pecple where URDURIN is wore cr lesge Jdefinite but URN ia
hL)?
definite. 1In the case of USN you have in nind sometines

(AA?

uno you refer to but in the case Qf URN there is no impli-~
cation of this sort at a.l. So there are at least these
four different YCUS.

CHAIRMAN SEE: Some can talte the variation and
some can't.

BILL WANG: Por instance, the possessive YOU
followed by a cconerete noun cannot be preceded by an
emphatic and cannot enter into a ccomparative construction,
whereas followed by an abstract noun --

J. WONG: I have five here.



FRED PENG: There i3 another one,

J. WONG: Used as an zdverbial chrase,

BILL WANG: That 1s the possessive, '$i CU
where you have & complex verb.

J. WONG: You must proceed systematically.

CHAIRMAN SEE: You must proceed with plans,

BILL WANG: That comes from_ two sentences where
the first cne gets embedded and the second 1s a neodifica-
tion. There is one more-YéiU and that is the YEQU that is
comparative which means at least.ask. So that is the
fifth YEOU.

CHAIRMAN'SEE: Unless there is scme specifie
question I think we ought to get on with the Eérkeley
presentation.

DeCAMP: With a qualificatlon we can call these
abstract and concréte but thé borderline 1s by no means
teo eaplly defined. 1t does not correlate, Ycu almost
have to have a geparate I1st.

BILL WANG: There is & correlaticn betweéﬁ these
and others gramhatically. Mos%t conerete nouns can take
the geheralized but abstract rouns do not as & rule. You
cantot say a table with g*ﬂa end a tabie with 1728. This

18 a rather uniferm thing.
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ATIMART fIny oy e . Pt gme .y
CHAIFMAN Srp: Hihet cin'f rou ooy

e 4 P ET bt T an el i e e - : -
BILL WAEZ: You cou’' € gay with oo e con-

structlon.

SYDNEY LAME: Now, &g you knew, I wWLp roeliitly

@ my SRPANLLLOD his

at Berkelev and now am at Yole. 3in

)

13 %o one

Tty

been 80 recent the Berielew-Yale arogsenitotion u

nregsentation. It wlll renlly e the Derkeley prezenta-
tion,
Fivst, I would ilke o repeat wast mwny others

have done and express 1y vhankd to Vie ¥Yogve ond Dick See
for the arrangeients &8 Ivnch whleh was mooh ooronvls e,

Yo bhave Lalien

one can't do mechine isnsuage tronslablion vwnless schoond

hag sgome understanding < wnalt The Ilaniuage s

£
L,
&
.

.
{3

have been arguing thig ever =incg we hive peen in tho

fleld. PFirat there were & Lot of neoanls who Jlaogrocd

not work so I don't think I havs o apoleglize iny nore

over llinguistic theory.

i have gome handoutsg
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quite reaay yei. I hope we hoave enougn,

Before that, zo an Lntroducticon, cuc wiy Lo go
about designing & linguiagiic machine pysten thal Lo vory
helpful is to isolate rsecurzent portial simdloriy
& resultant simplification. Thewye a&re varicus ways Shls
can be done. This 15 a2 very general prc§oéi*zﬂn. it ione-
volves separating thingzs from one aposthey ond Simpillving,
I am goling to give two cy Chree euanplies,

To glve one exorple Lot Lo buconliug DeLLiy i
better known, it is vewry economical Se pepartle thenvo.
gram fyom the 1inguistic infemuatlion, Vie mide wodt poini
thlg morning and Jene Pendergralt &t Tenas hog, the simpli-
fication you can achleve by sepazating the prozsem Jrom
the linguistic Information.

I just realized thet I hove four Hymes ol olnnll

fication written now. first it clleows the Linsulist o

write his rules asg rulesg, Thet Lg 1In S0Me CONVINLGNU
linsuistics rule woltlng rainoer thon prosranning loasuaze.
Second, when ke wants to wrevize gome ¢f the rulepg I cun
very easglly without the need oy reuprograrmming. Tnlra,
the various basic operaztions that must be cerriaed oulb by

the machine to deo decodiing, or vhitever nart of the Nrocens

is iInvelved, have to be uwrititen only once in & program iF



1t 18 separated Trom the linguistic information, whereas
in an integrated information where 1t is written 1n with
the program these operations have to be repeated over and
over agaln with the lingulstics information unlch LT'E SUD~-
Jected to the same basic operation., Fourth, and probably
most important, the program gince it is writton Lo oven-
ate with ruies of a specified form rathier than with
specific linguistic informatlon, can operate on such rules
not oniy for cone lanzvage vub any lanzguagse, 50 new Jors
don't have to be rewritten.

So you have tremendous simpliification once you
have this separation. ¥ou have one program for doing syn-
tactid decoding which will work for any lanzudze with the
rules in the format. I won't say anything more soout Lhat.

Another type tinat I do want to concentiraig on
is the general type that is concerned with wihwet I colil
stratificaﬁion in language. lHow we arc.realy fox the
handout.

On the freont page of Tthe handeus there 1o an
ebstract dlagram that is intended to show the typs of
simplification that can be achieved. I will give one
simple example first. This is another we have been tallk-

ing about for & long time. This involves a bi-lingual



dictionary as oppored to having two seperate dichlonganics,
-

1

If we are talking about translating from Chinese o Fnglish

in the integrated system yoﬁ are talking of a Chinese to
Engllich dlctionary. In the othex separate apnroacihy you
have a Chinese~English dictlonary on the one nand and
Engliah~Chinese on the other. Thig is tolited abouf by ve
ang¢ Texag angd MIT but it hatn't becn oceenied vy 231 in
the fileld.

The situatlon in number ¢one on tne left n the
first page that is the abairact that you have in the un-
separated dlctionary as opposcd o Sne one vhere you hive
a separated dicticnary.

Let's let the capitel leiter ¥ generplly letls
think of them as lexieal items., If given a lexical iten
there ﬁill be more than one terget equivelend. So les
the little letters & and b reyvesent the tovget. ILetis
take a hypothetical langueoge and be concrete Tov a noment,
Suppose capital A repragsents a word to-be transicted in
English as search or lock ffor. Let & and b be search and
look for, Capital B is a verb mesning to 1dok for ¢r
examine. C 1s somethlng that means gomething to cxemiag
or investigate., You sce, if wou have a Chninege~-Inclish

dictionary unseparzted you have to repeat the lokters

3



C: D and B and so on,

Supnpose that the average lexical iten of the
source language has three targets in the unseparated
dlctionary. You ave golng to have on the average cach
lexical item of the lznguage vrepeated each time. It is
not the case that it has every terget likeuwlise s thres
times the equivalent, This 13 easy to demonstrate.

Since the source and target lansuage have rougalythe same
language if you have three tarzets predicted it has three

- g

times or elase you have & lot of inefficiency, I think
you have to accept that as your proger erchauge.

In. the geparate dictionary you acnieve waat 1s
in Diagram 2 where the b, ¢ and 4 only have to be ligted
once,

The way thls is achleved, well, you have &
scheme 1like let us say somethlng like Vie diagramed on
the board this morning.. At some point in the decoding
process you have these lexical items but they are nob
assoclated with the target equivalent. They Just come

in thelr proper place in the decoding process and the

target equivalentse are not dealt with untlil you cone to

34

the synthesea part. Let's say cach part of the leiicon only

has to be included oance.



The type of 1llustrptlon there also applics in
single language In the case of the bllinsual dlcltlonary
but that same principle applies vwhen we deal with &irffer-
ent strata In language. Since this strafificotlion is ot
generally understood that is what I want to talic about in

the rest of the time allotted.

This seme diagram will apply when we are dealing

with two neighboring strate within a given lapnguage. I
will give one example where they are dealing with Inglish
in the lexemic and linguistic stradus.

{At blackboard) Go, go crazy and VRGCTJEo.
Three are encugh. I suppose there would be others which
have go &8 one of the components. In & stratificatlion
analysis you would consicer each to be a single lexcme
even though tﬁo from the merphemic point of view are com-
plex., Technically these combinatlons are noted for tTine
components. 3¢ In the lexical part of the systenm you will
want to treat these as three separate units., In thet pertd
of the system it doesn't malke ony sense to conslder this
as making any sense for the part of the component and as
a single., DBut in the amorphlce you are going to get dis-

r.Y

econemy of the type illustroted on the 1eff of Tthe first

e

page because what we observe moves logictlly AT we form

L4
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the past tense of these thrcoe the seme merphene 8ppllas,
The past tense of go crezy iz went crazy and the Past
tense of undergo is urdevwent. We heve to supply the
rule for the proper pest tense forin in cosn OF tne thvec.
If we digd it will trest ac to go &nd it applles only cnee
and applies aubtomaticelly to each of the lexenes.

I don't know 1f thege diagrams help or hlnder
but it is supposed to be anobher illustration. The zame
is trué between any two strata.

Now the strata, the one that one must recoznize
in a2 lingulstic structure are the semenle, 1cﬁeﬁi$3
morphemic, phonemic, I am speaiing of wrlti{an laniuvhges
since spoken langueges are derived from the wriften., oOne
cannot understand to look at the structursz of the nrivien
language without knowing the stiructure of the spoken
language the basic struscture sinply wovlda't be vevealzd.

I want to lcok abt the stricture of the zooken

language first. Or tte second vage of the hendovt I glve
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the representation of a parcvicular
killed the duckling', on each of the four atrata, 00 Loh
is the sememic network. Onc calls these nebtworks, I Lo

not a complete sememic representation there. The capital

letter notation is supposed to suggest that further analyels
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of these componenus is possible bubt has peen omitiesd heve.
The DECL 1s declarative. ALT is agen®. GL 1s goal.

I can take you through the way thls became
generated. One siarte generating a senemic nebvork by
empirical, declarative. If one chooses declarative one
can choose another agent, goal or attribute. Iy the way,
the arrow means presuppesition. 3o agent presunnoses Lwo
things, a thing and a deed, something the Thins does. In

this case the farmer is the azent and i1l the
* i

= An P
taing thoo

('\

the agent did. The goal is duckling. So "Tae farmer
killed the duckling.”

Let me just pauvege briseflliy o indicate how cer-
tain other types of thinzs are closely related to This,

26

{At blackboard) ' How I dldn't mention that she

way I have written this thing, the order, the position these
are relaitive to eich cther 1g completely nondigtinctive.

The only things that count are the arvows and “he ialings
they are connected with, So LIf I had writicn duvcxiling Gouwn
here that would be no different. I covid uwrite Lt anprhere
as long as duckling ig connecled altn an arvew that goes
from goal to Guekling. It is Just & waliier of gothatles
'hpw one spreads these things out.

This 1s the bhasle structure of the clause and

R See p, 1374
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this is the basic strueture that applics to the ¢ne I
have given here, "The Yarmer killed the duckliing”, the
passive or interrogative or the intervogative passive,
"Was the duckling kliled by the farmer', or ik reiative
class, "The farmer who kxilled the duckling”, and other
things such as "Having killed the duck
g0 on &and 80 on. For all of these things onc hag ohd

same sememic structure, The declarative ls ovey heve,

In the case of this network somgone Lo fzelar-
ing that someone got something dong %o it, namcly the
duckling got killed. Wnhereas here soreone 414 something,
the farmer kllled the cduskling.

Now the next one down is the lemenmia,  Vhot is
ghown there is a dependency trec 0of the tyse thit Tesnlere
talks about in that book fthat Bill Werg has alvnad
red to. Now the Ceperndenc: tree is & simplilicd aototion
for what I belleve really exists on the lexemic siraiu.
I believe gomething more slighitly conpllcated than the
dependency tree. The dependency btree 1g close endsugh,

Notlce there is one feature that is nob usuelly
on & dependency tresa. It 48 thie lititle criow on tup of
the ED. Thet little arvow is 2 speclal introductivn o

the morphology.



Hotice also in fzimor and in duckling thicre Is
a little space in the center wnleh is 3 lexeme; Lwo coil-

ponents. Duckling is also two components, duck and linz,

r’;
&
|
AT
Y
&3

The lexemic stratum you have the larger unit lexon
ag the components from them lexons. IU voriks the same
way on each of the other sirata, On merpheniic you have
morphemes wnlch are composed of morphons and the phonemics

are composed of phonemes. So the fermer is a lerene of
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two. Duckljng is composed cf Uy
Just one lexon, kill. OFf course, the notation for kill
uses four letters. Trat is Just notaticnal. Strusiurally
this is Just 2 slngle lexzene, Whereas in dueilling Chere
are elgnt lettgrs and there are Lo elements, Lo lesons
Then on the next one we have the morphenic and
here I have put somewhat larger spaces to separate the
morphemes from one another. The firat morpnene is The.

i
L3

('.‘

This is a morpheme composed of two morphons. The nol
farmer and so on.
On the botiom we have phenenics., Faech colum

is one phoneme and cach composed of two or more phonons,

-
L)

Those two phonons constitute the phoneme, The next pacnene

1s composed of & single, Hhien 1L is not acconpinled by

enything else is the reutral vowel &. I won't go into
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detail.

Notlice that 2ach strata each has its own char&e-
teristics. fhe gememics occur in lexona, the lexons in
trees. On morphesieg the phonemes avre in & zitring.

There 1 one revision slnce last year I could
call your attention tc¢. That iz I have the lexemes cecur-
ring in itrees where we uced to belleve they occurred in

strings. This nmade the system 2 1ittle more complicabed
because it was necessary to getv from phonemss 30 sirings
in one fell swoop. Those opsr ong are rclatively casy.
Now what I kave showm on paze 2 and have just
been talking aboul 13 the structure of the text where ve
have on the phonenic strata som ing cloge to the surface
and each of the others s underlylng the suriace struchure
relative to 1t., I am recognizing here not Just ong sur-
face structure underiined oy & surface of girnta, Thas
actual surface ol spolien language 1ls the rvhonetle ot the
real surface and can be dircctly cobserved. The rhonoilic
is ¢he underlying for phonemes, and morphenes aand lexmns
undeyr morphemes and scmemics or lexenmes, The zememlcs
correspond pretty much to the lexemlce and the lexemlc to

the morphemlc.

On the next page 3 it shows the structure for a



language as opposed to & structure for & taxt. For o text
we can talk about its svrfzce atructure and underlying
but we have to consider tne text iIn the language. The
text gets produced by the underlying structure which 1s
the language.

Cn page 3 1n my haste I neglected To mutl dotted
iineg connecting those labels on those things., Thoere 1s
supposed tc be a dotted line from sememles over to thetd
littlé circle there,

{At blackboard) Here is a box and the iitliie
circle represents the senemic network. 8o the dotted
lines got omitted in my haste. That geoes over to & little
circle,

Now as shown here a structural languege &8 a
whole conslsts of flve parts, semeioclozy, lexology,
morpholegy andpionetlics. The relation betiween the struce
ture of the language aund text is sorewnt related. PFovr

it "‘E"

example, one such networi vould be for "The Tzemer illisd
the duck.” The lexeme would be the one 1 showed »n She
preceding page and s8¢ on,

Now the next point I think would be, as X

haven't gaid anything gise T say what 1s inglide those

boxes, and that 1s next. They each have a structure wnich

41
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is somewhat similar to the struciyre o coe

8 ezen can be Aivided invo U soin ssts

it

cthers. That
of rules. On the one hand a set ¢f tactie yules wnleh
specify whether the arrangernents are well fowrue? ot thaet
level and, secondiv, a set of realizetich a8 which

[h

give you the realizations of the surlece siructure elg-

'
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iens ol thne fes) sivucturd ele-

ments which are realiuvs

ments that they reallze I wil) gilve you & Tew cnganles.
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gram wnich makes 1t a Jiot
thogse conglst of two jarie. Let me tell rou wiel bhe

iabels ave and in the case of gemeiology we shn Tolk of

the senmelologic tactin~g angd realizotion.
peopLle may thiok of simplier Serms. Lot 2 start with

the morphology there. Thls would be the aerphelogledld
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this. Then we would hove the monologleal faciks ond
the phonologics® rezliraticn, and sc fovih, I don't Crinn
I will take the time to drow the whcele thivry, You can soe
hew 1% geoea, IV is o4 parelliel,

HNar the thing that Lo Interegting 52 chzerve,

il yeu lech ot 1t dw this woy, wihleh 1g vital and &ligo o

See p. 1424



little perplexing until you figure oub what to do about
it, is that you have two things that lecd to each of thsse
1ittle ecircles aund one should ask what is the meaning of
this? That is, we have got realization rules I think

1t won't be clear to some of you until I give vyou an
example of realization rules.

The example of norvhological reallzution rules

or reolizatlion per-

is good in English. This is & basic

O

2

r.
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pheme or lexon norpheme which can be reall
1zed or represented in elther of {hree ways. Zither good
or in the comparative and then 1t 1s vealized &8 best
becausge you don't say jgcoder, you mu 58y better, IPr it
is the superlative you get dbetier. What is Tha
gives you the gécé, better, beet, telking the morgholoegltl
realization rule. PFor example, sgane and sanity. The zonw
as you see In valin cor vanily, nation oir natlional, ITaings
like that., These are the rules that cre often coliad
morphlc-morphilic rules.
Similarly up hecve you have tae lexolozy rules

that get you from thebssle lexemes. Pow enample, tne



deals with thinzs like sane op ganlity are in hare and
the rule that deals with the alternate reallizetion of
good is in the morphilic rules.

Now over her2 we have the uvactle males, the
functions for any kind of Lactic rulses 1s by whai com-
bination these may ferim. To make 1€ & little clelyer
the formal tactic rulesn could pe culiled syllable siruge
ture rules. The morphologicals are word structure wrords
which tell you what structure of basic morphenic rules.

Up here semelological rules., It ig in ithese

rules we take the semartic ruile possi ilitl

]
[

Now I have to get to this basic point wnlch is
how can you have two oviputs leading to the same thing
here, Toindicate the neiure of the prepiem I show you

arrows, the direction things are going. This is in the

production process. Of course, you alsd hnve the deeoding

process in the opposite dirscilion. Yhat e

What is going on? Well, this dlagrum Is & 1itile uvlit

simpliified in one respect bubt AP isg lilke Thig. Hecull

what we were tallking sboul after Viec ¥ngve's peesenintion
this morning. The question cane up about welzhting these

ruleg where you have a 2halice oy not welighting, asslizning

varicus statistics.

144



Now keeping that in the back of your mind con-
sider what we hove hera, Let's fake a morshologicel
tactie rule. Vell, if we generate combinations of tsoctiral
elements, say for example verb versus suilfix, One chooses
the particular verbd to go in. If one is doing it the way

-

Vic and others have done you have a random nuaber which
selects the particular verb but, of covrse, when psople

speak they don't make thelr cholice by random numb2r.,

Insgtead the selection is made by vhe next upner strata,
So this is what this thing is coming down here. This pro-

vides which of the glternatives to selecet whenover the
tactls is faced with 2 choice. UYhenever Lherg 18 an

aiternatlve the cholce 1s determined by one up here. Io

bzl
o

O

it does take both to determine a single element. So
lexon, one of the componentis of & lexeme will be 2 seels
fication from which mexber of o morphdloglical claszlifica-
tion we will choose.

I have & further breakdown of the sivuchiure on
page 4 which I think i had petter skin and 1ot go into
any detall althowgh it hasg the necessary Jeatures. I will
Just meke 8 claim and suostan Jate later for those inter-
ested. It is this., Once you organize the structure of a

language in this way that the grammey is go organized can



be used without change for both producticn and decodlng.
You don't have to organize it in two diffevent ways, one
for recognlitlion and cne for producticn, and the diagram
on page 4 shows how this can be done for decoding, Leb
me explaln rather than go inte details in vagure terns,
which . I can do with the aid of page 5.

Basically when one is faced with glternates, as

one generally 1s in the decoding process at any of these

fuin

atages; what one does is not Lry to resole anmbizuliles
but let 811 the possibiliiies go up to the next stage.
If a particular element has possible regllzation, fov
ingtance, if we are faced with "man” and we don't lmow

whether it 1s man the noun or man Tthe verb, you Jjust go

ahead and suppose 1t nmight be either one and caryy boin
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possibllities up to the next stage. But &
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all of the possibllities thet come with
through the tactic rules snd the =»ules will auvtomatlcally
eilminate all those nolt well formed. Sc if you get some-
thing like man the rules will rule ocub that this could be
the plural of the word "man".

I am afrald that is not particularly clear
without the example. So 4if you think I am talking of

something magic you will Jjust have ¢o think that until

&
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some future date. vhat one does to decode, you take &1l
the pessibliltlies allowed by the ruies but ¢n sach cltage
the tactie rules are gong through for all of the possibili-
tles and they will have the funciion in the decoding pro-
ceas of eliminating all ¢hose posgibilities that don't
work out.

To met to Chinese i% heprens that Chinese is &
rather simpler situation than other languages in one
respaet, that we tave less struchbure from Lhe Englich to
deal with since the telegraphics gre baslcelly morphemnes
80 we don't have to deal wilth any mergholosy. And this
is, I thiqk, the vay wg have get 1t up actually Ls like
this. We take the charactcerlstic of the norvhemes ond ge
imnediately to the lexzme rules. Thls specilies whait the
lexemes are. This is the stage one is segmenting the
string of characters into lexemes, As I said this orning,
we get g8ll possible sgezmentations and then the pagic forms
of the lexemes are Lo Dz considered in the class structvre.
It will automatically =21liminate 21l the segmentations that
didn't happen 20 pan out; thet is, all the segmentations

that give you symtactie 111-formed clauvsen.

&

T™hat is all that I teed to say or all that I am

allowed to gsay, 80 I can tvrn it over ¢o Doug who will tell
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you a 1little more about how the program works that has

been written 8o fer for the Flrst part of Chinsse Gecoding.
DOUG JOHNSON: Maybe I had betier first character-

1ze the grammar ir a slightly different way. It does fit

into the scheme vt for genewvalliy aad slmplicity I think

I had better say that the grammar that is now being welili~

cen and will be oreratszd on by the programs is, well, it

is almest true tThat 1t 1s & constituent struoture groumar

whose terminclozy symbols are Chinese charccicys. We will

have two parts, of course, Therewillbs a dietlionary which

consists of rules whos: right-hand sides are gityings of

Chinese characters. These strings are vhat we call

lexemes. They are the vnit of eatry In the dict!

'y P‘
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In the other set, of course, ars the rules vhogse right-
hend sides are strings of non-terminal symbols for tactic
codegs. The prograwnw we are writing togethey 28 Lo cogign
the gtructural description fo strings of Chinese chavac-
ters that are implled by the groammar it azgriens ¢ll the
stractural descrip:lons Tthet are implied by the grammar.
Now this system consisﬁs of & aeries of, well,
three programs, the first of whiech 1s uet very intevest-
ing. It is simply & preliminery pass whilen counverits a

atring of Chinesge telegraphic codes into addresges ussd
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in the next stage. Thre next two stages can be characis

L1

ized perhaps Pirst of all generally by what inlormotion
is usad., In the gecord stage the dictionary is in code
storage and the third stage the binary rules.

Now what 1s done in the second stage ip tils.
The program gees Through position by positicon gnd cach
position it will iist 21l of the lezemes whiech mateh &
segment of the sentence that endg at that voesition.

(A% blackbo&rdf* If it is ab position &, say,
and if b, ¢, 4 and e are lexemes in the gramnar then in
the secticn of the 1list periaining to position 4 1t will
list b, ¢, d and e or, as & matter of fact, what actuzlly
it will 1iist is the lceation and éddress referring to the
lccation where these lexemes weoere found in ¢old storage,
In addition it will 1ist for each of these & code which
refers to a iist cf all the non-terminal symbols that
geﬁerate this list. OFf course, what this oulput then
implies 13 what can be deduced from this if you want 2
1ist of all the ways o) segmenbing & gentence by & series

of lexemes.

‘....%

st &5

The third pass then Laokes thils ¥ind of 1
input and then the binary non-terminal rules are brought

-

into storage and the santence is then parsed. The persing

See p. 1494
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program 18 again left to right, position by position,
listing all of the trees which can be formed which ended
that position. As you cén see, the two kinds of output
from the second stage and the output from the third stage
are similar in many ways. The structure from the list 1s
very simple and this makes the program falrly easy.

3ince &1l the structures are found over any one stretch

of the sentence all the structures for the whole sentence
are found. I think that 1n.genera1 describes the programs.

S. 8. SQ0: what language do you uge?

DOUG JOHNSCH: This is programmed for the 794.

DAVE LIEBERMAN: Is it running?

DOUG JOHNSON: We use it for structural graumar
but we have the program., What we have now are the adapt-
ers which turn the grammar into machlnes that will form.

3. S, 8S0C: When you s&y compoﬁenta what do you
mean?

DOUG JOHNSON: This takes the grammar written
by lingulsts and turnsg it into somethling for machine pro-
grams.

SYDNEY IAMB: Por example, the computer will
work with the Chinese dictionary on the one hand but the

lingulst works better with the Chinese. It is really &
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Chinese dictionary with English equivalents for the aid
of the linguist. One of the things the machine has to do
is convoft this into the two dlctionaries. This is not
too easy. I mean i1t is not too easy toc write the program.
VIC YNGVE: We talk about a separation between
program and gn-nuenl information, linguistic informa-
tion. We talk about separation in these various strata.
There is a further separation which I think is extremely
important which 1s recognized some places and not recog-
nized in others. There is the separation between a re-
search progream, that ia a research computer program, and
a final operating version which would be efficient, fast,
cheap, and B0 on. Now when one talks about program
language I personally feel very strongly if you are doing
a ressarch Job you should use & compuﬁar language, one
which m the progran as sluaple as pou:l.bl%, aslquick
as possible, so you can get it over with and 1do your re-
search, Then if 1t tui'ns out that it doesn't work you
can redo it without the expenditure of too much effort.
If 1t does work you can re-program it in an erfieier_nt_way
and tackle that as a separate engineering problem. For
th:ls_ retson I have this obJection to program machine

language when one is dealing with a research or developmental



program.
SYDNEY LAMB: The presentation isn't done yet
80 magbe you had better wait. I think this is a good
point. |
DAVE LIEBERMAN: The reason before I said that
I thought that parsing prograns were not a trivial matter
is the examples we have had in the past, Harvard, Jhne
Robinson's progrems ﬁ;rg pretty slow at firat, This 1
assume is much faster than that.
| DOUG JOHNSON: I don’'t know as 1t is faster
than the Jane Robinson program, |
| SYDMEY LAMB: It is faster than the Jane
Robinson progrem of a year ago. There may be a faster
one now but it is fantastically fast.
DAVE LIEBERMAN: Could you characterize where
it is fast? Is it the remote or use of bits?
, DOUG JOHNSON: I think it is clever use of bits
in the machlne, |
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SYDNEY LAMB: Wait a minute. I thinic the answer

is between the two. It 1s the strategy of the procedure.

It 1s also very clever in the way the bits are used in the

machine. It happens that the dbasic strategy is the main

factor.



DAVE LIEBERMAN: You haven't considered the use
of characteristics left to right or scanning.

DOUG JOHNSON: We haven't attempted to include
any characteristica. We just attempt to find all the
structures just as the Jane Robinson program but we use &
different strategy. The result ia the same.

SYDNEY 1LAMB: John Cox maires multiple passes
through the string. This one makes a single pass. At
each poaition in the sentence 1¢ finds all pogsible trees
at that position. It is & single left to right pass.

DOUG JOHNSON: I am not sure this would charac-
terize its being more efficient.

SYDNEY LAMB: This is part of it.

S. 8. S500: How big a list because the speed is
in a way related to the amount of size of the list.

DOUG JOHNSON: Sorry, I don't knbw;

3. S. 300: 'Initially you sald your sentences
were reduced-to a, b, ¢, 4 and then you go in an attempt
to diecqver the vaéious atructures, in your initial pass
I mean. N

DOUG JOHNSON: I think what we are talking about
now 18 not elther of the first two passes but the third

pass that assigns the trees.
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CHAIRMAN SEE: I think if there are any further
points you can take them up with Doug on a one to one
basis because we want to finish by six.

| CHING-YI DOUGHERTY: I have dbrought copies of
the papers we put out. I hope everyone got coples of
each.

I Jﬁst want to give you & complete example of
the method we are using here 80 that in a way 1t_-. will
make it clearer. For instance, we were talking about the
character YEOU so sometimes I use the same example and
the character Yém 1s one more type. We Just mentioned
- before there were four or five meanings but in our case
there are four or five meanings in this network. How do
we know that this character has four or flve meanings?
Usually the different meaning 1s realized by the differ-
ent syntactic construction,

{At blackboard)*‘rhia would be on the morphemic
level and this on the syntactic rule and the syntactic
rule would apply here. On pege 34 the verd Yﬁou is dis-
cussed and under that I have several rules. One 18 "to
have" and Iuhen Y’ﬁm is followed by a noun in this case 1t
usually has this sememic "to have". U 1s 2589.

Also YﬁoU_in early discussion Bill says there

* See p. 1544
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to have there is, have not (past tense, neg.) , comparative
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vy have
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are a group of nouns following YEOU or if YEOU 1s followed
by & group of -a certain number of nouns the construction
would become an adjective. I have that in that Rule 87.
Th;s group of nouns can be listed. There are not too
many, not too few elther. ILike ﬁhe lexeme YEOU “to have
money" that is a concrete noun. It is not an abatract
noun as I 1isted in here. In this case I would list that
YEOU chenge as a lexical item.

In here this meaning could be "there is".
Usually in this meaning it was followed by this and fol-
Jowed by that. That is a transitive verbd plus obJect.
.Like_the.nulc 86, Y REN éggu- » the subject follows
the predicate.

So that here this meaning, also Y%LU’has the
meaning of past tense and usually occurs with the word

8o thererére I have a Rule 83 that Mﬁi becomes a

combination and this combination if 1t is in front of, if
it 1s Hgi, you have the !éLU oceur with Ngf and you have
- & verb that usually in the sense means "have ndot", past
tense, negative.

what other four meénings do you have? You say
there are five meanings. There 18 the comparative YEOU.
The comparative Ygiu usua;ly you have the U, 2 noum,

as an adjective. In this way this could become comparative.
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And the other meaning, the fifth one, I combined
one of them, R{ﬁ, because Y&U R&ﬁi is gifferent.

BILL. WANG: Only in one of the senses.

| SAMUEL E. MARTIN: The other sense wauld be
talken cu'e of elsewhere.

BILL WANG: One 1s negative and the other is
not. | |

CHING-YI DOUGHERTY: As you caxﬁ pee, the differ-
ences in meaning are realired by the difference in con-
struction. This is quite regular except that you can say
that this is like this and could be the same., Actually
- this usually has another subject. In this case the YEOU
1s always preceded by & space with the initial.

As you can see, this is the way we are doing
that. Therefore, in the dlctionary the entry 2589 YEOU
we have different meanings. "To have’ is the verd ygov.
Also this 1s followed by & space noun VI., For instance,
space NBy, this will be group, 87, U YIH—SY: That
will be in this group. In this case the combination from
this becomes VQ. Our dictionary will be something like
this. You can see what follows this word and precedes
the word .md we can make the right cholce.

_'I'he coding' could become quite complicated.



For instance, we divided the transitive verbs into many
~classes. VT can only take one obJect and VO take one ob-
Ject. VS takes this kind of object. VL can take thls
kind of object. VP will take this kind of object. The
difference between 1ia the object or_thia. VTO SHOOO VSTVVT

We divide the classes as we can but there are
some properties we do not mt 't0 include them in the
classes. We add them to properties. Such like &8 VT with
this can be duplicated. 'I‘:%n we have VIR, you see it can
be duplicated. ' Such as 0676.

Whether the object of this verb can be inverted
by the mm'ané. some can use 2 16 and some cannot. If
I don't have any sign it means it can be inverted. If
this verd cannot be inverted by 2116 then I put it in
there. | |

VT. I make the distinction whether this verb,
usually & vu'b has to be measured by & human being but
some circumstances can be by an 1nqn1mate 55.;»1:. Suppose
the verd "to eﬁt" has to take an agent that can eat,
either huun or animate object, the reason I do that 1s
that when I analyze the b:l.oohe:_n.tstry and come to & lot

of sentence structures like thls I have like cells, wash,

*

© See p. 1574
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three times. Cells washed three times. You know very
well this cannot be the subject and Chinese grammar cannot
tell you whether this has no way to tell. You have to
Qevise ﬁ limit, this as a subject. By doing so I have to
say the wash has to take a human agent since the cell is
not human this cannot be the subject. This has tc be the
obJject. |

BILL WANG: How about rain?

DeCAMP: How about machine?

CHAIRMAN SEE: This takes care of the old ~-

CHING-YI DOUGHERTY: Rain cannot wash, can it?

DeCAMP: A Maytag can wash the clothes,

SAMUEL E. MARTIN: Only when personified.

CHIN§-YI DOUGHERTY: An aznimate noun like machine,
like the meeting, like the conference, has the ability of
the human being.

SAMUEL E. MARTIN: Tide washes clothes cleaner
than any human soap.

VIC YNOVE: What kind of cells can that cover;
Just bx'logical cell, i€ you have a popularization for
clean,

CBiNG-YI DOUJHERTY: I 1limit my grammar to this

generalistic,
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CHAIRMAN SEE: In slang people say, "His cells
Jumped. Every cell in his body was Jumping up and down."

SAMUEL E., MARTIN: They don’t say it in bio-
chemistry text. |

J. WONG: 7TYou make that passive voice to solve
your problem,

CHING-YI DOUGHERTY: How do you know this is the
puﬁive.? You have to put the passive in here.

- J. WONG: Because this noun cannot assert any

action.

CHAIRMAN SEE: That ias what she is saying.

J. WONG: But make it passive voice.

CRING-YI DOUGHE!TY:_ Either that way or making
this the object. I used the EQG in the same way.
| Docm: Excuse me, when you still have ambigui-
ties in Chinese alsc. You say "The clothes are washed
clean” and if you take the sentence as the right term for
the washing machine. ‘Now could that have both ﬁeanxnga?
"This washing machine washes the clothes very clean” or
"The washing machine itself haa been washed clean." |

CHAIRMAN SEE: I think the point 1s there are
' no ambiguities left in this particular context. The oelis

are not going to do the wash. Maybe the machine will,



DAVE LIEBERMAN: I think if we don't admit the
ambiguities we will keep going in circles. I am not say-
j.ng we can't get everything clear but in some things theré
is a deviate, | - |

VIC YRGVE: 1Ies there a higher stratum you can
go to? _

CHAIRMAN SEE: 1Is this mliy semantics?

VIC YNGVE: She has an ambiguity there.

ﬁlLL WANG: I think in English there would be
no dist_.‘lnction.

DAVE It doesn't hold here because

of personification. —
BILL WANG: You substitute BEY in some cases.
CHAIRNAN SEE: This problem comes up in Russian
when you worry about inanimate and animate and so that
this question has to resolve. . When you make any elaborate
ranu_ai around a word then 1 sn_bpose it does bégin to form
a new chss..
’ BILL WANG: To show it is a gramnatical matter
there are two words for corpse in Russian, one is animate
and one inanimate. This distinction would be a Mti-

cal one which would not make any semantic sense.

CHAIRMAN SEE: #What coding?

1@0' :
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BILL WANG: It was in lexology when 1t was not
as high up as now.

CHAIRMAN SEE: This would be rou_ghly what we
csll syntactic ciasses?

SYDNEY LAMB: Yes,

. PAUL GARVIN: In Russian there is one as an
inanimate and one As 2 corpse. In m.usn there is &
distinction between corpse and dead man.

CHAIRMAN SEE: I guess it is a question where
the soul is. Do you have more, Ching-Yi? We interrupted
you,

CHING-YI DOUGHERTY: I have lots more dut no
time. |

CRAIRMAN SEE You can wind up in a few minutes.

OHIN—YIDOW: I think each one of you has
& copy. I \mld_ appreciate it if you would examine care-
fully and let me know of the inaccuracies and inconsisten-
cies. I am sure this is not the finish. Some rules are
very fine. Some are just skimming the surface. So I
would appreciate any cdments.. All of this has to be
tentcd by machine I am sure. Then we can discover more
details. |

FRED PENG: Before we dimiaq the group I think



I would like to reise a small point in relation to what
she just said about the criticiam, This is not a criti-
cisa, & comment, sort of a comment on this, I would like
to ask you to turn to page 16 on this handout. We have
two examples, eight and nine. Now these two examplea to
me are not grampatio. I Just point this out to you and
there are many we can ask,

BILL WANG: Read th&
/i > FRED PENG: El.ght.um&li and nine is
ALk

SAMUEL E. MARTIN: This may be original matter.

BILL WANG: Ithinkitisfme.

SAMURL E. MARTIN: I think it is Jjust a version
of Northern with lllndlrin . &

. A
CHAIRMAN SEE: Would you be happy:with KEH RAHN?
FRED PENG: Yes.
| B As

CHAZRMAN SEE: Add the word 0086.

SANUEL E. MARTIN: These were indicative crea-
tions. These were not intended to be sentences.

CHING-YI DOUGHERTY: In Pekirgwe say that all.
the time,

J. WONG: I think the examples are fine,

PRED PENG: It is a minor point. I asked two
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émr-poop.u and they all agreed with me. I don't know
how meny others agree with me.

| BILL WANG: On this discussion of the 1
think it is interesting that an ambiguity that is resolv-~
abie with these rules when it is coupled with an ambigu-
ity that Fred mentioned this morning, renders this ambigu-
ity irresolvable. 7Takts a pair of mtorices such as "He
didn't go" and "He has no box." You would know in one |
case it 1s an aspect and the other position. You know
this by the word class in the following item. In one case
it 1:&nmandﬂ_nothorav§rb._
| Taie Pred’'s example this morning, "The ol of
the fried chiaken.” Onoce you have that ambiguity then
you cat no longer &11 which it was. Then one inter-
pretation, "He bas not fried chioken yet." In the other
case, "fis doesu't have any fried chicken," and the ambigu-
ity of 1B heconn Arrescolvable. 1In a given sentence you
can't tell. You ocan have a different tree form but you
- wouldn't know whioh is the correct tree.

SYDNEY LANB: I wonder what it means to say

tree in that context. How can we say one is correct and
the other not?

CHAIRMAN SEE: What does it mean? The sentence

105
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%
under discussion is 0100 3093 49 41,

It is ten after six If people aren't too
tired X m:l.d Jike to spend five or ten minutes on the
to;cmph:lo' code. I can tell you some of the ways to
memorige it. Each person has a different mental set
that leads to & different approach Just as psople study
Janguages by different methods. This is a kind of lan-
guaAge.

I thought I conld give & brief history. It is
something like an archeclogical garbage heap that has |
| built up. The isportance of the telegrephic code is that
it is actuslly used 850 we have to study 1t. In its broad
outline it 1i» m, systematic but there are certain rringe
phenomena to show how this built up stratum by stmtm.l

In the first place, when the telegraph was
introduced in China in the past century a rather bright
diplomat, who was quite an active peraén, went over to
be an ambassedor in Paris. His wife didn't want to go
and he mudit his number one concubine and all the
Europeans thought it was his resl wife. |

In any case he was a well traveled man and he
recognized there was & need 'ror a telegrephic code. FHe
drew up 8 book which consisted of 100 pages with 100 squares



on sach page. So on the first pege which might be called
page OO0 he started out with the number 1 logically emnough.
Any methemstioian would have told him that was a mistake,
that you start with zero. So he started 000l. Pinally
the last number for the 10,000 left off the zeros. It
bacame obvious that it was inconvenient to end the pege
with & mumber different from all the rest which was 00
" and suddenly have 0100. So at & period of time this was
abandoned and the first number was made 0000 on the first
page and that is left blank for the reason it was blank
in the £irst place. So the 1 starts out in the second
sgquare. 3o that is the very first point.

ru_n symbolige this by saying that 0000 becane
the first aatry in the book. The construction of the book
was very simple. It ren for 80 pages which could be
described from 00 to 79 which sccounts for 80,000 numbers
and & ssction of words from the standard dictionary were
taken and inserted along this long axis, 8,000 positions
long, and the standard dlcticnary collection was spread
across this axis eliminating certain cdbvious unuao;d words.
Some of the bigger dictionaries included 40,000 or 50,000
characters. So this man I told you about made the pre-
liminary selection reducing to about 8,000.
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Unfortunately he either eliminated or the dic-
tionary didn't have a very ;ew common words. Some words
like steam, which 1is now -3=086, wvas not to be found anywhere
in the 8,000 and yet steam is & fairly important concept.
*.‘.’:o for this reason and others it became necesss&ry to put
some of thou othﬂ' words mrlooked into the remaining
2,000 positions. So these were put in in radical order.
I haven't mentioned redical order bdbut, of course, that was
the oconvantional dictionary use, just the same as the
index for the Matthews' aictionery.

so'm the supplement began to develop and the
first supplement which I might call Supplement A 1z the
biggest one in the old style book and it consisted of
words like steam which had becn cmitted and ran for most
of the .2,000

I should nntion in the first part of the list
exactly ons space was left after each radical. Sco after
the redical for wood where there are literally hundreds
of spaces there was one space befo_né starting the next
radlcal. Since under soms there are only one and1 under
others are hundreds the anes following the highly used
radicals were filled up and ideally one would have left a
space in proportion to the new radicals. So the reason
X See p. 1664
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for the supplement wes that he didn't leave & lot of space
for soms of these things.

So then these spsces were filled up to a certain
u?ontbutﬂ\mmonlym'tobernledmdmmuo
g0 to the supplement. |

" The supplement wasn't planned well elther so the
metal radical as more metals came that filled up so they
began to £ill up A sesoond supplemsnt and the thing became
rather ohaotic because it wasn't well enough planned in
advance. But it atill remained the overall structure from
0000 to 7900 plus which was fairly simple and streight-
forward and followed the dictionmary order.

Now in addition to inserting charesters at the
end of the mzmm there was a space in a
certaln mumber of places the space was used in front of
the redioal for a charscter frou ﬁ_hn.t ioquence. For example,
I couldn't £ind the word "fry" a moment ago for this reason.
This was the last character on page 34 way down in the
right-hand :aocmer; What they had done, the previous radi-
cal 85 1s WAT so all these are WAT charsoters. For some
reason they stuck in the chaxacter for "fry" Jjust defore
because they needed it. I gms he wasn't a cooking man

so he dldn't have to worry about this. The word "fry"



could become important so they inserted this word prior
to the rediocal rether than at the end. This again oaused
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confusion and that is why I couldn't find it & moment ago

lnd had forgotten it was inserted in this abnormal manner,
So therefore we have a few of these still descending to
this day. Another one is the "mountain” radical. There
is & character before that that should be following that.

50 we have supplements. We have this shift that
I mentioned which is not very important really and then
we have this one phase. Then the next phease which is the
supplemsnt phase A and B, and this third phase filling in
the @ots between the radicals. |

A fourth phase could bs sald to be deletions.
He wasn't very careful about 1t and there were some close
duplicates or duplicates where the characters were put in
twice. One example would be "each’ ihich was originally
in under 0028 and 0416 with variations. They deleted the
first one. 3o we have & certain number of deletions that
took pimce. | N | |

Now when the mainlanders took over, the Commu-
nists took oiu', they found this to be & rather incon-

venient tool and they revised it completely and this turned

out to be very useful, this revision. What they did
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essentially was to eliminnt_e all this confusion about sup-
plements A and B. They completely abolished the #rmnSe-
ment that had grown up over the years and stuck to the
basic sequence and straightened out completely the supple-
ments. So we have supplement revisions which took place.
That was scaewhere 1n the early fifties.
This was a very constrﬁctive step becauss in the
first place these are very mély used characteristics.
So the faot that most of th_ese were rearranged had very
11ttle impsct for daily use for sending telegrems or what-
ever use pesople wanted to use it for. So it resulted in
grestar afficiency because it is an index to rerely used
They did do something beyond sorting out and

maicing it retional. They removed a large number of rarely
used charecters from the main body of the book and put
them over into the supplement and took a number of more
frequently used charecters and put into the main body, not
always the right place. One example was "steam” removed
from 8655 to 3086. °

| So what do we have thén at this point in time?
We have the 8,000 sequence plus a single supplmt*: We

have & few inserts that took place before and still retained.

*See p. 168A
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I will glmply dgnore for the mement the slight revision
and being out of siroke crder thet ook vizce Iin ingert-
ing chixracters that I Just mentloned., XDut we still have
a large mumber of spacas due Lo the fact Shere were two
gourzet;. One that they wewve already there belween radi-
cals and Then that they were put in. Second, that some
of the characters werz elimineied becauzz 0F dunlication.
So there were spscee in the 8,000.

This 1is the final crapier of the gtory that it
wag around 1958 that they anncunced in 2 Peking newspaper
that they were geoing to fill 21l thegs in eicept for 0000
and they published in the newspaper, and this 15 the
importent thing, an alphabetical 1iszt, which sounds 1ike
a nice trick, of vwhat you might ¢all ingerts. HNow g;at
I mean by alphabetical list it ia arranged by the PINYIN
System and many of chege medern ones. They sinnly pub
them ir right on through. S0 i you reallze this is a
littlie easier to understand scue of the things that heppen,

I wili jugt take a geccond to show an example to
make this more or less abstract, more or less the flrst
page, to show you the way 4t i3 now. I shink this wiil
help. In my mind I divide each >age up inte four quadrants

and ¥ £ind it helns t0 eetuvalily remember the nosition of 2



character on & page, After o while 1f you remember three
or four charsciers on a page & pattern forms in your mind.,

Now I wi‘l quickly sketch in a few of the radi-
cals. Radical 1 is 0001. Redical 2 is 0018. Now here is
whera the radlcal had been eiiminated. So putting in alpha-
beticully the first one was pub in here ot this space. I
don't remember what this chemical i3 for 026 but it is a
hign numbered chemical. The next one went in here slmply
because of alphabetical order.

3¢ knowing this I think it nmakes 1t easier to
understand how the thing has developed, Once you know
this radical is here it is not hard to remember that there
is 1lilkely a space in front of it and thls 1s the logleal
place to put this., I7 wyou reneamber & few of these things
everything ties together. |

I will just sketch in & few of these things.
This “g some of the stuff on the first page. I wanted to
get to this portion because %Lhis illustrates a few nore.
This %8 where Radical 4 occurs at 0434 end here we come
to another one which is another way of writling arsenlc
I think. It i3 an element anyway. That is the end of
Radical 3. A 1ittle further along we qome to the end of

Radiciil 4 and here comes euczalyptus. So you see it is



going on in a rather simple-minded fashion. I think that
is encugh to 1llustrate the point.

One can foilow through, Vou can determine what
proinovn suggests certain obscure characters rmust have had
by the place where they put them. The list is & little
longer than the holes in the stmicture and they wound up
with gbout a dozen after 7002 uinich 18 the last one in the
original batch, 7908 for example.

That is a rough sketell of the way this thing has
grown up. We have the original B,000 mors or less un-
touched and now we have a completely systenatic which is
easy to find your way around in and we do have thig sort
of lrksome feeling in and theve are agbout thirty or forty
or 3o if you know where to look for Shem, PForsunately
the Uriversity of California has come up with & fine set
of incexes which permit you to Z£ind your way around. I
think 1t makes the telegraphic code a useful ool todkal
with Chinese characters.

This is & kind of hurried explanation but I
thought I would go through it. I have memorized a feuw of
these numbers Just for fun. I$ lagn'y oo hard., IT bo-
comes &8 ganme after a while. If you knoy a couple of hun-

dred 1ou don't need to know any more becsuse you can find
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your ray around in the 1list. If you know vwhere a certain
radicel is the siructure of the system tells you where the
other: will be.

I think that winds up the meeting. I think the
last ppeaker takes the most time. I think we should agein
thank Victor ¥ngve and Miss Landers and Ron Eofmann for
the fine arrangenents and Franit Liu aliso, I think ve owe
then at least 2 round of applause for the {ine =ffort.
{Applause)

Y thlok everything nac been stated. The tran-
seript will be distributed. We are now open for acjourn-
ment €O go ¢o dinner.

(The Chinese MT Meeting adjourned at 6:3¢ P. M.)



