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ABSTRACT

Newsparer cartoons can srarhically
dJiserlar the results of ambisuity in human
speech. The result can be unexmected and
Funny. Caprtioned cartoons derive their
humor from a sudden inconsrTuitr which can
be made to Follow by a human beins who can
automatically use stored world Knowledse
to resolve the ambisuous situation.

LiKewlise:r comPuter analrsis of
natural lansuase statements also needs to
successfully resolve ambisuous situations,
Computerized understandins of dialosue
that takes elace between humans must not
only i1include sr¥ntactical and semantical
analrvsis, but also erasmatical analvrsis.
Prasmatics consists of an understandina of
the speaker’s intentions., the context of
the utterance. and social imelications of
Polite human communication.

Computer techniaues have already
develored been use restricted world
Knowledse 1n resolvina amblsuous Lansuase
use, This rarer 1llustrates how these
technisues can be wused in resolvina
@mbl3uous si1tuations arisina 1n cartoons.

1. THE GENERAL ROLE OF PRAGMATICS IN
NATURAL LANGUAGE UNDERSTANDING

Within linsuistic theory., the study
of lanauase use can be called erasmatics.
One defintion of erasmatics develored bV
Charles Morris (1946) 1s that prasmatics
can be characterized by the Telationship
between sians and their human users. Sians
Fall i1nto three classes. 1cons, indices.,
and symbols. Praamatics relates directly
t0 sians that are i1ndices because i1ndices
can onlr be wunderstood when thery are
actually used.

The meanina of indices can be Found
br describina rules For relatina the si13an
to a context. These are epPrassatic rTules
Wwhich are 1n essence “"actien” TrTules Ffor
“Findina® relationshiprs. The set of
structures develored for describins these
Tules are called srasmatic-semantic
"trees” and divide 1nto three catesories.

1. Performatives - which describe the
sPeaker’s intention or scal in usina a
sentence as a suestion, a command, etc.

Z2. Presumrositions - assumetions about
the context that are necessary to make
that sentence verifiable., ar
approeTiate, ar both.

3. Conversational Postulates - a class
of PTESUPPOSLITIONS concernina the
nature of human dialosue which can be
referred to as dJdiscourse codes of
conduct. (Bates.1976)
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For semantic—-erasmatic structures to
orerate, 1t 1S not enoush to determine the
meanins of individual words. Other trees
of information must be accessed. In order
to select between comPetling meaninas.
Knowledae LS Teauired about the
arammatical Functions TePrTRSENtRd by
rarticular word orders in the natural
lansuase sentence. Also. Knowledase about
the "real world" (eresurerositions) 1S
needed; l1.2.: the context 1n which the
utterance tooK melace.

Alona with contextual Knowledse. a
semantic-Prasmatic structure needs to
account for "speech acts" (merformatives).
Sepeech acts demonstrate the sPpeaker’s
soal. Ther can be a command, a duestion, a
statement, etc. In other words . the
associated meanins and the imelied action
mist be wunderstood. The theory must
account for the Fact that the listener or
reader of the statement understands this
double “"meanina”., (Bates., 18786)

Next, the semantic—erasmatic
structure wmust exelain the sPeaker’'s
ability to understand sequences of
lansuasae which should mean one thina but
clearly mean another (conversational
Postulates). It 15 assumed that normal
human beinas who enter i1nto a conversation
have asreed to be coorerative., This means
speakers will tell each other the truth.,
that ther will onlvy offer information
assumed to be new and relevant 1to the
listener., and will only reauest
information which they sincerely want.
This rerTesents a set of standard rules.
Deviations From this “code of conduct”
will be seen as violations.

2. SUPPLYING PRAGMATICS FOR COMPUTER
ANALYSIS

There are several asuestion answerins
srstems that make use of various
technivues for includins FPTagamatic
analrsis 1n understandinsa a natural
lanauase. As these techniques are
described, a cartoon will be analrzed to
1llustrate how Praamatic analrsis could be
used to disambisuate the situation. The
characters that correspond to the computer
and those that correseond to a human 1n a
man-machine dialosue will be identified.
These cartoons are Found in the Arrendix.

2.1 COOPERATIVE DIALOGUE

The CO-0P System (Karlan, 1978) is a
questlion answerins data base srystem that

fFollows the "codes of conduct" Presented
earlier. [Its obJective 1s to Pprovide
coomrerative Tresponses Ffrom a natural

lansuase data base 4auervy. Some exameles
from this svstem follow.

CO-0P 1s able to determine Ffrom a



Question not only what 1information 1§
reaquired, 1.e. the direct, literal, and
correct Tresponse. but also that the
auestioner 1s unaware of hishly pertinent
facts not exeplicitly reauested 1n the
Question. A heuristic used by the system
1s Knowledse of such Ffacts freauently
makes askina the <QuUBsSt1ON uUnNnNe2cessary.
because thev entail an answer. The svystem
action 1s ta 1anore the auestion and
provide the pertinent fact. For examprle:

Question: How many students failed
CSE110 1n Serina, 777

Svstem’s answer 1s: CSE110 was not
siven 1n Serina ‘77.

The answer of “"zero" would not have been
cooPerative.

The user who Pposed the above
question presumed that the CSE110 class
was tausht i1n the Serina of 1977. The
svstem on Findins that this pPresumetion

was Ffalse resmonds with a “corrective
indiTect Tresronse” br suPPlyins the
nesated pPresumPtion.

Cartoons often lead to funny results
when their statements are ambisuous. In
the cartoon TIGER (arrendix., Fia. 1) there
is an examrle of a coorPerative resPonse in
the answer to the wuestian. “Did he catch
him?", Prior to this auestion the human in
the dialosue only Knows there i1s a chase
soins on and that there are two
rarticimants: Strimre and Mrs. Parker's
cat. The situation is ambisuous because we
do not Know Who 1s chasina whom. Here the
common human pPresumetion is doas usually
chase cats and therefore Strimre must be a
dos. The computer system on Ffindins this
presumertion to be false, could resepond
with a corrective indirTect TesPONse.
“Noee, Stripe 30t awav"” rTather than with
the direct answer of “no'".

Angther tvee of cooPerative response
the CO-0P system rerlies with is a
susgestive indirect resronse. Followins
the "codes of conduct”- it is aPeropriate
For an ansuwer to contain relevant
information liKely to be requested 1in a
follow=up auestion. A heuristic used here
15 to chanse the focus of the original
question and to respond with a direct
answer to the orisinal Question, but with
the Ffocus chansed. The focus is that
aspect of the <Question which 1s most
1i1kely to shift 1n a follow-uP auestion.

The BC cartaoon (appendix, fis. 2)
could have wused a sussestive 1indirect
response. In this cartoon, a census takKer
(the human) 1s askins auestions of a
subuyect (the compPuter). A common
Presumption here 15 the First aquestion the
census taker will ask 1s the subJect’s
name. The compPuter needs to Tealize the
ambisuous situation created by the
question. "Name, please"- If a chanse of
focus 1s analvyzed the aQuestion could be
seen as tWo duestions:

1) What 1s your (subvect’s) name -
Pplease?

2) What 1s vour doa’‘s name, Please?

The computer on realizina the Possible
ambl13uous situation could then respond:

1) Fido is my dosa’s name.
o]
2) "Computer” is my name.

2.2 RESTRICTED DOMAIN OF DISCOURSE

Another data base srstem. ROBOT
(Harris, 1978), uses the data base itself
to Find the use of words in the suestion.,
to build exerectations, and to resolve
ambisuities. The system 1ntererets 1nPut
based on what makes sense within its
limited world model., the data base.

In Processins ambisuous statements:
several intereretations may arise. A
heuristic used is unintentional
interpretations of 1nPut <Questions are
usually not false for the specific domain.
but have a vacuous response (Coles, 1972).
To use this heuristic these
interpretations are Posed to the data base
as aueries. If all interepretations fail to
find a response to the auestion, then the
answer 1s “"there aren’t any", This
nesative answer assumes that the dialosue
will only be about 1i1nformation contained
in the data base. If more than one
interPpretation can be answered
successfully, then the system enters 1into
@ clarification dialosue, Just as humans
would have to do when faced with an
ambisuous Question. 1f exactly one
interpPretation that is found, then the
system responds usins this interPretation
for the aquestion.

In the cartoon GARFIELD (arrendix,
fia. 3) the human spPeaker 1s askKins
Garfield to play with Nermal. The
followins ambisuous situation 1s created:

1) “play with Nermal" means that Nermal
i1s a tovy

oRrR

2) “"play with Nermal" means that Nermal
and Garfield should play tosether.

The computer system could resalve
this ambisuous situation by searchina Tov
and Friend domains for the entry Nermal.
On not Findina Nermal in the Toyr domain
but 1n the Friend dJomain the ambisuous
si1tuation 1s resolved.

The LIFER System (Hendrix, 1978) has
carabilities Ffor extendins the natural
lanauase subset that is understood by the
system. Users may employ
easy-to-understand notions such as
synonyms and prararhrases to extend the
lansuase. The users can then ask asuestions
about information contained in the dJdata
base wusins their own natural lansuase
“style“. In this way “utterances” by the
speaker (user) can be wunderstood by the
listener (computer).

In the cartoon WIZARD oF ID
(apPpendix, Fig, 4) the human 1s statina to
the Sire (computer) that "our records show

there 1s a di1P 1n unemPloyment” and is
perhars 1mPlying the question "what do we
do next?". The ambisuous situation here is
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that "a dJdi1me* could describe either a
foolish Person or a downward trend in a
statistic or Filsure. To resolue this
ambisupus situation the human could have
entered the pararhrase.

“Dir 1n unemelorment” 15 a emararhrase
of "temPorary decline in the
unempPloyment statistic".

2.3 WORLD KNOWLEDGE WITH FRAMES OR SCRIPTS

Many other systems hauve included
world Knowledse and information related to
the dialosue with a user 1n a frame or
script. Frames:. simply pPut, are Just
hiahly structured sets for Keemrina
Praamatics. When an action 1s carried out.
same canonical descrimption 1s stored in
the frame that will erermit the Pprosram to
TECONSLTUCY the context 1n which the event
took elace. Frames carry over 10 the
subseauent statements and conventions that
mark anarhora aor eresueegstion link the
Program t0 slots 1n the current or Past
Frames that will resolve the reference.

Frames not only 1nclude syntactic
infFormation, es. subJect., obuect.,
PreFosltional phrases., bDut also semantic
and praamatic Facts which Provide wvarious
reasons, motivations and Purroses net
explicitly stated.

Scrirts are liKe frames 1n that ther
also have empty slots that are Filled with
the context Ffrom a dialosue or text.
However. scrimts eprovide world Knowledse
about common exeeriences or situations in
terms of Schank’'s concertual derendency
Primitives. A text 1is understood br
mamre1na sentences into actions or
Primitive acts as described in the scriet.
Unstated Facts described in a scriet but
not in the sentence are assumed to0 be
true. This erovides a “backsround" or
world Kknowledse Ffor wunderstandins and
Teasanina. (Schank 187%).

The BEETLE ({arrendix, Fia. 3
cartogon can be used to i1llustrate the
Frame and the scTiPt concerts. Here the
relative epronoun must be resolued in the
pArase “"that aun®", The two rossibilities
are:

L} shoot at that sun, 1.e. use that sun
as a tarsaet

2) use that sun to shoot with and shoot
at the orisinal tarset.

The ambisupus Ssituation can be
resplved by usina world Knowledae about
taraet emractice. For examerle. it is
helpful to Know that tarsets should not be
exPensive, useful thinas, 1.e. a sun, and
that a tarset 1s not located near a human
beina. This tyere of 1information can be
provided by demons 1n the case of Fframes
or by the reason or soals statement 1n the
case of scriets.

2.4 RECOGNITION OF HUMOR

Humor due to ambisuous statements
requires the Teader to recosaniZe that an
ambil3uous 1nterepretation has occurred. The
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humorous 1ntereretation 1s the unexrected
one. Throush the use of Prasmatic
analvsis, humorous intereretations can be
Tecosnized as well as senerated.

SUMMARY

Cartoons can ararhically represent
the humor due to ambisulties In human
sereech, [t mar be e,ossible to recosnize
humorous ambilsuities usi1ns already
ex1sting technieues. Three levels of the
use of Prasmatics have been described. The
First 1s to resolve double meanina by
restrictina the domain af discourse.
eliminatina the occurrence of double
meanina. This device 1s emeloved by LIFER
in restrictins the lansuase and by ROBOT
by restrictins the obJjects in the domain
to only those that aerrear in the data
base.

The second level of the wuse of
Prasmatics 1nvolves makina the domain
laraer rather than restrictins it. Frames
and scripts are used to 1nvolue more world
Knowledse i1n the natural lansuase analrsis
$s0 as to disambisuate based on what 1s
common oCcurrences 1n a4 Siven situation.
The third level 1nvolves an abilitr to
deduce fFrom comelex Frames and scrirts a
Purerose and then actina in asreement with
that rurrose. co-arp is carable of
determins the Questioner‘s motive., and 1if
necessary, rosins For 1tselfF a a«uestion
more Iin Keerins with the <«uestioner’s
motilve than the orisinal suestion.

Praamatic devices used include
proscTibina context, enlarsina context.,
and deducins motivation from context.
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