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ABSTRACT 

Ntwspapcr cartoons can araphicallr 
displa y th t  rasult s o f  aabiauit y i n huma n 
sketch .  Th i  resul t  ca n b e unexptctt d an d 
Punny .  Captiont d cartoon s dtrlw t  thti r 
huaor  fro a a  sudd* n inconaruit r  whic h ca n 
bt  aad t  t o follo w b y a  huaa n btin a wh o ca n 
autowaticall y  us *  stort d worl d Knowltds o 
t o rasolv/ t  th o aabiauou s situation . 
LiKtwisor coMFUtar analysis of 
natura l  lanauaa i  stateaent s als o ntcd s t o 
succtssfull y rtsolv *  aabiauou s situations . 
Coaputcriza d undarstandin a o f  dialoau a 
tha t  taKa s Plac e bttwee n hunan s mus t  no t 
onl y includ e syntactica l  an d semantica l 
analysiS t  bu t  als o praamatica l  analysis . 
Praaaatic s consist s o f  a n undcrstandin a o f 
th e spcaKar' s intantions r  th e contex t  o f 
th e utterance ^  an d socia l  laplication s o f 
polit *  huaa n comnunication . 
Coaputer techniques have already 
develope d bee n us e restricte d worl d 
Knowledg e i n resoluin *  aabiauou s lansuaa e 
use .  Thi s pape r  illustrate s ho w thes e 
technique s ca n b e use d i n resoluin a 
aaoiauou s situation s arisin a i n cartoons . 
1. THE GENERAL ROLE OF PRAGMATICS IN 
NATURAL LANGUAGE UNDERSTANDING 
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The aeanin a o f  indice s ca n b e foun d 
by describtn a rule s fo r  relatin g th e sia n 
t o a  context .  Thes e ar e praaaati c rule s 
whic h ar e i n essenc e "action "  rule s fo r 
•findina *  relationships .  Th *  se t  o f 
structure s develope d fo r  desoribin a th*s * 
rul* s »T t  calla d praaaatie-semanti e 
"trees "  an d divid e int o thre e cateaories : 

1.  Perforaative s -  whic h describ e th e 
speaker' s intentio n o r  aoa l  i n usin a a 
s*nt*ne *  a s a  ̂ uastion t  a  eoaaand r  *tc . 

2. Presuppositions - assuaptions about 
th e contex t  tha t  ar e necessar y t o maKe 
tha t  sentenc e verifiable .  o r 
appropriate ,  o r  both . 
3. Conversational Postulates - a class 
of  presupposition s concernin a th e 
natur e o f  huma n dialoau e whic h ca n b e 
referre d t o a s discours e code s o f 
conduct .  (Sates.1976 ) 

For  semantic-praamati c structure s t o 
0Perat* > i t  i s  no t  enoua h t o deterain e th * 
meanin a o f  individua l  words .  Othe r  type s 
of  informatio n mus t  b e accessed .  I n orde r 
t o selec t  betwee n comp*tin a mcaninas t 
Knowleda e i s require d abou t  th e 
aramaatica l  funotion s represente d b y 
particula r  wor d order s i n th e natura l 
lanauaa e sentence .  Also .  Knowleda e abou t 
th e "rea l  world "  (presuppositions )  i s 
needed ;  i.e. .  th e contex t  i n whic h th e 
utteranc e too K place . Alon a wi 
seaantic-praa a 
accoun t  fo r  " s 
Speech act s 
aoal .  The y ca n 
stateaent .  a t 
associate d «e a 
Mjs t  b e und e 
accoun t  fo r  t h 
reade r  o f  th e 
doubl e "aeani n 

t h contextua l  Knawl*<l8* > a 
ti c  structur e need s t o 

peec h acts "  (performatives) . 
deaonstrat e th e speaker' s 

be a  conaand f  a  <«uestion .  a 
c.  I n othe r  words .  th e 
nin a an d th e iaplie d actio n 
rstood .  Th e theor y mus t 
e fac t  tha t  th e listene r  o r 
stateaen t  understand s thi s 
a" .  (Bates .  1376 ) Next .  th e seaantic-praaaati c 

structur e aus t  explai n th e speaker' s 
abilit y  t o understan d sequence s o f 
lanauaa e whic h shoul d mea n on *  thin a bu t 
clearl y mean anothe r  (conversationa l 
postulates) .  I t  i s  assume d tha t  norma l 
human beina s wh o ente r  int o a 
have aaree d t o b e cooperative , 
speaker s wil l  tel l  eac h othe r 
tha t  the y wil l  onl y offe r 
assuae d t o b e ne w an d relevan t 
listener .  an d wil l  onl y 

conversatio n 
Thi s mean s 
th e truth . 
inforaatio n 

t o th e 
reques t informatio n whic h the y sineercl r  want . 

Thi s represent s a  s* t  o f  standar d rules . 
D*wiatian *  fro a thi s 'cod e o f  conduct * 
wil l  b *  s** n a s uiolations . 

2.  SUPPLYIN G PRAGMATICS 
ANALYSIS 

FOR COMPUTER 
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th e Appendix . 2. 1 COOPERATIVE DIALOGUE 

The CO-OP System (Kaplan. 1373) is a 
•Questio n answerin a dat a bas e syste m tha t 
Follow s th e "code s o f  conduct "  presente d 
earlier .  It s objectiv e i s t o provid e 
cooperativ e response s fro m a  natura l 
lanauaa e dat a bas e luery .  Some example s 
fro m thi s syste m follow . 
CO-OP IS able to determine from a 
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^utstto n no t  onl r  uha t  inPornatio n i s 
re^uiPtd .  I.e .  th e direct .  literal ,  an d 
correc t  response r  bu t  als o tha t  th e 
•Questione r  i s unawar e o f  hiahl y pertinen t 
fact s no t  exFlicitl /  requeste d i n th e 
question .  A  heuristi c use d b r  th e lytte m 
i s Knouleda e o f  suc h fact s frt^uentl y 
maKes asKin a th e Questio n unnecessary . 
becaus e the- /  entai l  a n answer .  Th e syste m 
actio n i s t o isnor e th e questio n an d 
provid e th e pertinen t  fact .  Fo r  example : Question :  Ho u man y student s 

CSEll O m Sprina ,  77 ? 
faile d 

System' s answe r  is l 
siue n i n Sprin a '77 . 

CSEll O wa s no t 

The answe r  o f  "zero "  woul d no t 
c ooperatiue . 

haue bee n 

The use r  wh o pose d th e abou e 
questio n presume d tha t  th e CSEll O clas s 
uas tauah t  i n th e Sprin a o f  1977 .  Th e 
syste m o n fmd in a tha t  thi s presumptio n 
uas fals e respond s wit h a  "correotlu e 
indirect  response "  b y supplyin g th e 
nesate d presumption . 
Cartoons often lead to funny results 
when thei r  statement s ar e ambiauous .  I n 
th e cartoo n TIGE R (appendix ,  fia .  1 )  ther e 
i s a n exampl e o f  a  eooperatiu e respons e i n 
th e answe r  t o th e question :  "Di d h e catc h 
him?" .  Prio r  t o thi s questio n th e huma n i n 
th e dialoau e onl y Knou s ther e i s a  chas e 
aoin a o n an d tha t  ther e ar e tw o 
participants :  Strip e an d Mrs .  ParKer' s 
cat .  Th e situatio n i s ambiauou s becaus e w e 
do no t  Kno w wh o i s chasin a whom.  Her e th e 
common huma n presumptio n i s doa s usuall y 
chas e cat s an d therefor e Strip e mus t  b e a 
doa .  Th e compute r  syste m o n findin a thi s 
presumptio n t o b e false .  coul d respon d 
wit h a  correctiv e indirec t  response : 
"Nope .  Strip e ao t  auav "  rathe r  tha n wit h 
th e direc t  answe r  o f  "no" -

The compute r  o n realiiin a th e possibl e 
ambiauou s situatio n coul d the n respond : 

1) Pido is mr doa's name. 
OR 
2)  'Computer *  i s my name . 

Z.2 RESTRICTED DOMAIN OF DISCOURSE 

Another data base system. ROBOT 
(Harris .  1978) .  use s th e dat a bas e itsel f 
t o fin d th e us e o f  word s i n th e question . 
t o buil d expectations .  an d t o resolv e 
ambiauities .  Th e syste m interpret s inpu t 
base d o n wha t  maKe s sens e withi n it s 
limite d worl d model ,  th e dat a base . 

In processina ambiauous statements. 
severa l  interpretation s ma y arise .  A 
heuristi c use d i s unintentiona l 
interpretation s o f  inpu t  question s ar e 
usuall y no t  fals e fo r  th e specifi c  domain . 
but  hav e a  vacuou s respons e (Coles .  1972) . 
To us e thi s heuristi c thes e 
interpretation s ar e POse d t o th e dat a bas e 
as queries .  I f  al l  interpretation s fai l  t o 
fin d a  respons e t o th e question ,  the n th e 
answer  i s "ther e aren' t  any" .  Thi s 
negativ e answe r  assume s tha t  th e dialoau e 
wil l  onl y b e abou t  informatio n containe d 
i n th e dat a base .  I f  mor e tha n on e 
interpretatio n ca n b e answere d 
successfully ,  the n th e syste m enter s int o 
a clarificatio n dialoaue .  jus t  a s human s 
woul d hau e t o d o whe n face d wit h a n 
ambiauou s question .  I f  exactl y on e 
interpretatio n tha t  i s found .  the n th e 
syste m respond s usin a thi s interpretatio n 
fo r  th e question . 
In the cartoon GARFIELD (appendix. 
fia .  3 )  th e huma n speaKe r  i s asKin a 
(jarfiel d t o Pla y wit h Nermal .  Th e 
followin a ambiauou s situatio n i s created : 
1> "Play with Nermal" means that Nermal 
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The B C car l 
coul d hau e use d 
response .  I n thi s 
(th e human )  i s 
subjec t  (th e 
presumptio n her e 
censu s taKe r  wil l 
name.  Th e comput e 
amblauou s sit u 
question :  "Namc i 
focu s i s analyze d 
see n a s tw o ques t 

oon (appen d 
a suaaes t 

cartoon ,  a 
asKin a qu e 

computer )  . 
I S th e firs t 

asK I S t 
r  need s t o 
tio n crea t 
Please" -  I f 

th e quest i 
1 on s : 

IX .  fia .  2 ) 
lu e indirect 
censu s taKe r 
stion s o f  a 

A common 
questio n th e 

he subjec t  '  s 
realiz e th e 

ed b y th e 
a chana e o f 
on coul d b e 

I S you r  (subject's )  name . 

2) Mhat IS rour doa's name, please? 

1)  Mha t 
Please' ' 

OR 

2)  "Pla y wit h Nermal "  mean s tha t  Nerma l 
and Garfiel d shoul d Pla y toaether . 

The computer system could resolve 
thi s ambiauou s situatio n b y searchin a To y 
and Frien d domain s fo r  th e entr y Nermal . 
On no t  findin a Nerma l  i n th e To y domai n 
but  i n th e Frien d domai n th e ambiauou s 
situatio n I S resolved . 
The LIFER System (Hendrix. 1378) has 
capabilitie s fo r  extendin g th e natura l 
lanauaa e subse t  tha t  i s  understoo d b y th e 
system .  User s may emplo y 
easy-to-understan d notion s suc h a s 
synonym s an d paraphrase s t o exten d th e 
lanauaae .  Th e user s ca n tha n as K question s 
abou t  informatio n containe d i n th e dat a 
bas e usin a thei r  ow n natura l  lanauaa e 
"style" .  I n thi s wa r  "utterances "  b y th e 
SPeaKer  (user )  ca n b e understoo d b y th e 
listene r  (computer) . 

In the cartoon WIZARD OF ID 
(appendix ,  fia .  4 )  th e huma n i s statin a t o 
th e Sir e (computer )  tha t  "ou r  record s sho w 
ther e i s a  di p i n unemployment "  an d i s 
perhap s implyin g th e questio n "wha t  d o w e 
do next?" .  Th e ambiauou s situatio n her e i s 
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tha t  " a di^ "  coul d dtscnb t  titht r  a 
Foolis h ptrso n o r  a  dounuar d irtn d i n a 
statisti c o r  Fiaurt .  T o r»»olw » thi s 
ambiauou s situatio n th e huma n coul d hau t 
tnteri d th t  ^araphrasi : 
"DiF in un»(«Ploym*nt" ii a paraFhra«» 

of  "temrorar /  diclin i  i n th t 
uneMPloymcn t  statistic" . 

2.3 UORLO KNOWLEDGE MITH FRAMES OR SCRIPTS 

humorou s interpretatio n i s th » untxptctt d 
ont .  Throua h th e us e o f  praamati c 
anal/sii r  humorou s interpretation s ca n b e 
rccosnizc d a s ucl l  a s aeneratvd . 

Many othe r  s/stem s 
uorl d Knowleda e an d inFor m 
th e dialoau e uit h a  use r 
script .  Frames .  simpl y 
niahl y structure d set s 
praamatics .  Mhe n a n actio n 
some canonica l  descriptio n 
th e fram e tha t  uil l  permi t 
reconstruc t  th e contex t  i n 
too K Place .  Frame s car r 
subsequen t  statement s an d 
i»ar K anaphor a o r  presupp o 
proara m t o slot s i n th e c 
frame s tha t  wil l  resolu e t 

haue include d 
atio n relate d t o 
i n a  fram e o r 
put r  ar e Jus t 

fo r  Keepin g 
i s carrie d out . 

I S store d i n 
th e proara m t o 
whic h th e even t 

y oue r  t o th e 
convention s tha t 
stio n lin k th e 
urren t  o r  pas t 
he reference . Frames no t  onl y includ e syntacti c 

information ,  ea .  subject .  object . 
prepositiona l  phrases ,  bu t  als o semanti c 
and praamati c fact s uhic h provid e variou s 
reasons ,  motivation s an d purpose s no t 
explicitl y  stated . 
Scripts are liKe frames in that they 
als o hav e empt y slot s tha t  ar e fille d uit h 
th e contex t  fro m a  dialoau e o r  text . 
Houever .  script s provid *  uorl d Knowleds * 
abou t  coaao n aMPeritnce s o r  situation s i n 
term s o f  SchanK' s conceptua l  dtpcndano y 
primitives .  A  tex t  I s undtrstoo d b r 
•appin a sentence s int o action s o r 
primitiv e act s a s describe d i n th t  script . 
Unstate d fact s describe d i n a  sorip t  bu t 
not  i n th e sentenc e ar e assuat d t o b e 
true .  Thi s providt s a  'bacKaround '  o r 
worl d Knoultds t  fo r  undtrstandin a an d 
reasonina .  (Sehan k 1975) . 
The BEETLE (appendix, fia. 5) 
cartoo n ca n b e use d t o illustrat e th e 
fram e an d th e scrip t  concepts .  Her e th e 
relativ e pronou n mus t  b e resolve d i n th e 
Phras e "tha t  aun" .  Th e tw o possibilitie s 
are : 1)  shoo t  a t  tha t 

as a  taraa t 
•  un . us e tha t  au n 

2)  us e tha t  au n t o shoo t  wit h an d shoo t 
at  th e or iama l  taraet . 

The aabiauous situation can be 
resolve d b y usin a worl d Knowleda e abou t 
tarae t  practice .  Fo r  example .  i t  i s 
helpfu l  t o Kno w tha t  taraet s shoul d no t  b t 
expensive ,  usefu l  thinas .  i.e .  a  aun .  an d 
tha t  a  tarae t  i s  no t  locate d nea r  a  huma n 
beina .  Thi s typ e o f  informatio n ca n b e 
provide d b y demon s i n th e cas e o f  frame s 
or  b y th e reaso n o r  aoal s statemen t  i n th t 
cas e o f  scripts . 
2. 4 RECOGNITION O F HUMOR 

Humor due to ambiauous statements 
re«iuire s th e reade r  t o recoaniz e tha t  a n 
ambiauou s interpretatio n ha s occurred .  Th e 
64 

SUMMARY 

Cartoons can araphica 
th e humo r  du e t o ambiaui t 
speech .  I t  w\mr  b e possibl e 
humorou s ambiauitie s u s 
exisiin a techniques .  Thre e 1 
use o f  praamatic s hav e bee n 
firs t  I S t o resolv e doub l 
restrictin a th e domai n o 
eliminatin a th e occurrenc e 
mtanina .  Thi s dtvio t  i s  tap l 
i n rtstriotin a th t  lanauas a 
by rtstriotin a th t  obJtot s i 
t o onl y thos t  tha t  appta r 
bast . 

ll y  represen t 
le s i n huma n 

t o recoaniz e 
in a alread y 
evel s o f  th e 
described .  Th e 
c meanin a b y 
f  discourse . 

of  doubl e 
oyt d b y LIFE R 
and b y ROBOT 
n th e doaai n 

I n th t  dat a 
Tht  stcon d Itvt l  o f  th e us e o f 

praaaatio s involve s maKin a th e doaai n 
larat r  ratht r  tha n restrictin a it .  Frame s 
and script s ar e use d t o involv e mor e worl d 
Knowleda e i n th e natura l  lanauaa e analysi s 
so a s t o disaabiauat e base d o n wha t  i s 
common occurrence s i n a  aiwe n situation . 
The thir d leve l  involve s a n abilit y  t o 
daduc e fro m coaple x frame s an d script s a 
Purpos e an d the n actin a i n aareeaen t  wit h 
tha t  purpose .  CO-OP i s capabl e o f 
dtttrain a th e ^utstiontr' s  motiut .  an d i f 
necessary ,  posm a fo r  itsel f  a  ^utstio n 
aor t  i n Ktepin a wit h th t  ^utstiontr' s 
aotiv t  tha n th e oriaina l  ^utstion . 
Praamatic dtvicts ustd ineludt 
proscribin a conttxt ,  tnlarain a context . 
and dtducin a motivatio n fro m conttxt . 

REFERENCES 
Barr ,  A .  1980 .  'Natura l 

Undtrstandina" .  A I  Maaazin t 
No.  1 ,  Sprina . 

Batts .  E .  1976 .  Lanauaa t  an d C o 
Acquisitio n o f  Praaaatics . 
Press .  Ne w YorK . 

Intelliaence :  Ca n Compute r  Thi n 
Frase r  Publishin a Co .  Sa n F r 

Coles .  L.S .  1972 .  "Synta x 
Interpretatio n o f  Natura l  L a 
Representatio n an d Meanina : 
wit h Informatio n Processi n 
H.A.  Simo n an d L .  SiKlo s 
44-SS i 

Elsin .  S.H .  1979 .  Mha t  I s L i 
2nd ed. ,  Prentloe-Hal1 ,  Inc . 
Cliffs .  NJ . 

Goldstein .  I .  an d Paper t 
"Artificia l  Intelliaence .  L a 
th e Stud y o f  Knowledae" .  MI T 
337 ,  March . 

GrosZ f  B .  1960 .  "Utteranc e an d 
Issue s i n Natura l 
Communication" .  A I  Maaazine . 
1.  Sprina . 

Harris .  L.R .  197B .  "Usin a th e 
Itsel f  a s a  Semanti c Compon e 
i n th e Parsin a o f  Natura l  L a 
Base Queries" '  Dartmout h C 
77-2 .  October . 

Hendrix. G.. Sacerdoti. E.. Saaalowiez, 
D. .  an d Slocum .  J .  1978 .  OeveloPin a a 
natura l  lanauaa e interfac e t o comple x 
data .  ACM transaction s o f  databas e 

Lanauaa e 
Uol .  1 . 

ntext: Tht 
Acadtai e 

K?. Boyd & 
ancisco . 

Directe d 
nauaae" ,  i n 
Experiment s 
a Systems . 
sy (eds. ) 
nauistics?. 
,  Enalewoo d 

S. 197S. 
nauaa e an d 

AI  Memo. 

Objective: 
Lanauaa e 

Vol .  1  No . 

Data Basf 
nt  t o Ai d 
nauaa e Dat a 
olleae ,  T R 



frsttM S 
Kaplan .  S 

fro a a 
bas e 
disstr t 
infor« a 
penns/ l 

nazlacK ,  L 
i n nap p 
ont o D a 
Se^ttat t 

SehanKr  R 
Episod e 
Unders i 
Scienc e 
(eds . ) . 

3 :  105-147 . 
1979 .  C O 

Portabl e na t 
^uer y 

atio n dep t 
11 o n so t  en e 
uania . 
•J .  1979 .  " 
in a Natura l 
t a Bas e Sr% x 
er . 
•G .  1975 . 
s i n Meaori' " 
andin a Stu d 

O.G.  Bob r 
Acadeai c P r 

operativ e response s 
ura l  lanauaa e dat a 
s/ste* .  doctora l 

of  compute r  an d 
e> untuersit r  o f 
Sone Considerations 

Lanauaae s Querie s 
eas* -  UorKin a Paper . 

"The Structure of 
•  Representatio n an d 
le s i n Coanitiw e 
ow an d A .  Collin s 
ess > Ne u York . 

Sik lossy.L .  an d Siaon .  H.A .  197Z .  "Som e 
Semanti c Method s fo r  Lansuaa e t n 
Representatio n an d Meanina C E x p e n n e n t s 
uit h Informatio n Proccssin a S/stems . 
H.A .  Simo n an d L .  SiKloss) '  (eds. ) 
44-SS . 

SiKloss)' .  L .  1978 .  impertinen t 
^ues t i on -ansuenn a systems ; 
justif icatio n an d theory .  ACt I 
proccedina s annua l  conferenc e Uashins r 
d.c .  vo l  1  39-44 . 

Ualtz > d  july r  1979 .  a n enalis h lanauaa c 
questio n answerin a syste m fo r  a  lara e 
relationa l  database .  CACt I  uo l  2 1 n o 7 , 
526-539 . 

APPEHDIX 

t 
I 
I 
• 

1>JCVJ!WMAT " • ^ 
A C H A T E!  .  , - ^ 

CKC! 

~cC 

•  .- 7 ' 

^OTAiNiA V 

ftjT'̂ J-̂ ^ 

FIGURE 1 

V.K..-.30 ? . . (^  CQS^  C:gN^U6 .  j ZOYoirJi'B n rxŷff̂ . 
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