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. INTRODUCTION
el FRACTICAL ARGUMENTS

1
1

Fractical arduments (the term originates with Aristotle) are
arduments whose conclusions srecify an action to be rerformed by
an adent and whose Fremises rrovide Justification for that
action. In the conversational modey corclusions of sractical
arduments oftern take the form "Do X"y although "I asdvise wou to
do X"y I recommend X'» "Why not do X?'y "If I were sous I would
do X"y "You should do X'» "I urde wou to do X"y and s0 ony are

2lso commomn. Some examrles.

I have never seen & stock with so much rotential.
Bugy as much as wou car.

Salaries at the American Umiversity are hisgh, FRut Lebaron is
still urmsafe,
I wouldn’t accert their offer if I were wou,

I kriow surerior endineering when I see it.,
I recommend the Yusgo.

It's cold in here.
Would wou close the window?

The rozds are icy.
50 drive carefully.

Conclusions of rractical arduments encomrass a8 wide rande of
sreech acts imcluding advisingy recommendinsgy reauestingy
warningr instructingy exhortings and urdging, Note that
commanding ang ordering are congsricuously absernt from the list,
Commards endoin actioms which are exrected to be obewed without
further exrlanation or Justification.

In the ahsence of 2 rerformalive verby e.d. "I a2dvisers
recommendy urder..+"y the illocutiornary force of a rractical

cornclusion is ~ im & marnner to be exrlained -~ a2 functiorm of the



rremises. Consider the utterarce "Don‘t do rnear the stove®. Is
this 8 warnindy an order» 3 recuest or rerhars an instance of
some other sreech act catedoru? Arart from contewxty it is
imrossible to tell, Once comtesxt is susrliedy howevery the

euestion all but arswers itself.

1. If wou touch the stover wou will burmn wourself.
S0 don’t g0 near the stove.
(warning)

2. When thew are convinced that wou are not doing to feed them»
they will leave.
So don’t do0 near the stove.
(advice)

. It’s mue turrm to cool tonight.
So don’t g0 nesr the stove.
(recuest)

4, I carn't take another one of wour casseroles.
If wou want to contirnue livirmgr don’t g0 rnear the stove.
(threat)

5, If wou carm comtrol wour imerulse to cooky I will take wou out
to dinmer tonight.
So dorm’t #o near the stove.
(rromise)

&, I‘m in charge here.
So dorm’t g0 near the stove.
(order)

In this thesisy I design a srodgram which accerts rractical
argduments as ineuty rararhrases them intellidentlyy and
identifies the rrinciral sreech act(s) rerformed by the sresker.

Sreach acts identified are advicesy rromisesy warninss» and

threats. For the most rarty inrut for the rrogram is of the form

i8]



"If X then Y. S0 (dom‘t) do Z." For examrley given the inrul

If wou finish wour homework hefore six therm I will let wou watch
television. %0 start right rnow.

the rrodgram resronds

S rromised to let wou watch television if wou fimish wour
homework before six,. Starting right now Wwill make it more likelw
that wou will finish wour homework before six.

And dgivern the inrut

Real estate srices will f2l1l if the collede closes., S50 wait a3
gear before buwindg a3 house in the area.

the rrodram resronds

S believes that if the colledge closes resl estate prices will
fall, With this irm mind 8 has advised wou to wait a wear before
bhuging a3 house in the ares.

Im charter 4y I rrovide amn account of the sreech acts in
cauestiornys and rrorose some dats structures for the srosram. There
is also a discussion of heuristicsy followed by am outline of the

rrogram. Charter 9 contains a8 rrodgram listingy and charter 6 some

samele runs.

1.2 INFUT

A fundamental assumrtion of this thesis is that arsuments of
the form "If X thern Y. So (dom’t) do Z." comrrise a8 small but
imrortant subset of rractical ardumentsy for the reason that manw

if rmot a3ll sractical arguments can be recast in this form without



loss of meaning or structure., This assumrtion is based on the
Aristotelian means-end model of rractical arduments as
deliberations which "assume the end (viz. 3 desire needy interest
or doal of the adent) and consider how amd by what means it is to
be attained." (Nichomachean Ethicsy 1112b15-31)., Consider the

followind examele.

The stove is hot.

So dorm’t touch it.

While readily understandsbley this argument is enthuemematic.
Fleshed outy it becomes

1. The stove is hot.

2¢ Hot thimgs casuse burms when touched,

3. S0 if wou touch the stover wou will burm vourself, (1:,2)
4, (But wou wish to avoid burning wourself. (adent’'s assumerd
interests))

5. S0 don’t touch the stove., (3r4)

Irn the short versiony the hearer’s interests as well as the
imrlications of the stove's being thot s8re so obvious that thew
are rnot mertiorned., Note that inm the lond versioms (1) is not
ever a rremise of the main ardument. Its role is to rrovide
eviderce for (3). Ify 3s I susrecty this examrle is turicasly
thern the form “If X therm Y. So (dom’t) do Z° maw well carture
the deer structure of 3 larde class of rractical arguments and so
is mot a8 bad rlace to start.

How does ore dgo about reducing rractical arguments to the
form "If X then Y. So (dorm’t) do Z2'P?, To contirue the exameler
surrose "Hot thinss cause burns when touched" has been stored in

the knowleddge base. The reductiorn of "The stove is hot. So don’t



touch it® can then be carried out as follows.

Aldorithm 1

1. Assume that the real rremise (RF) of the the argument is of
the form *If X then Y where

X = the nedgation of the rrorositional content of the

conclusion
Y = some as wet unsrecified harm to H.

RF:  If wou touch the stover <something bad will harren:
2+ Also assume that the role of the stated rremise (SF) is to
rrovide evidence for RF.
3., The conseauent of RF (viz., wou will burnm wourself) can rnow be
deduced from SF and the krown fact that hot things cause burns
whern touched.

Algorithm 1 arrlies to arduments in which an sdgent is being
urded to do something in order to avoid am undesirable state of
affairs. A slightly amended version arrlies to arguments in
which amn adgent is beind urdged to do something in order to bring

about a desirable state of affairs. Comsider the following case.

Short Version

The movie is excellent.
So see 1it.

Long Version

i, The movie is excellent.

2, Excellent thindgs are rleasing to see.

X, So if wou see the movier wou will be rleased, (1:2)
4, (You warnt to be rleased. (adent’s assumed desires))
5., S50 see the movie. (3,4)

Giver that "Excellent thindgs are rleasing to see" has been stored



in the knowledde basey the reduction rroceeds as follows.
Aldorithm 2

1. Assume that the real rremise (KF) is of the form "If X then
Y"ry where

X = the rrorositional content of the conclusion

Y = some as wel unsrecified bernefit to H.

RF¢ If wou see the moviey <something dood will harren:
2+ Also assume that the role of the stated rremise (6F) is to
Frrovide evidence for RF.

2. The conseauent of RF (viz, "you will be rleased") camn now be
deduced from SF and the known facl that excellent things sre
rleasing to see.

Both of these aldgorithims are imrlemented in the srodgram to
be found in charter 9. See sreech-act (clause 2) and dgern-srem.
The reader maw have noticed thalt two more variations on the
algorithm are rossible. Lel us call them algorithms 3 and 4., In
algorithm 3»

X = the negation of the rrorositional contemt of the
conclusion

Y = some as et unswrecified benefit to H
while in algorhthm 4»

X = the srorositional content of the comclusion

Y = some as det ungrecified harm to H,

There is nothing to be gained by imrlementing either of these
algorithmsy since there can be no cases to which thew arrly. This
follows from a rurely concertual roint about the mature of
reasons. Consider the following ardgument schematas.

If wou do X then Y.



So do X.

If wou do X1 thern Y1.
So don‘t do X1.

In the first instarncey the fact that doing X will lead to Y is
cited as a8 sufficient or decisive reason for wou to do X. But
that fact could not rossibly count as 8 sufficient reason for
$ou Lo do X unless Y is some desirable state of affairs.
(Algorithm 4 is ruled out.) In the second instancer the fact
that doing X1 will lead to Y1 is cited as a sufficient reason for
gou not to do X1. Rut that fact could count as a8 sufficient
reason for rnot doing X1 omlwy if Y1 is some undesirable state of
affairs. (Aldgorithm 3 is ruled out.)

These last comsiderations form the theoretical basis for
heuristics 1 and 2 of the rrogram to follow. (See 4.3). They also
exrlain whue it is unnecessary to include a statement of the
adent’s interests among the rremises of sractical srguments. That

information is slready there imelicitly.

1.3 WHY FRACTICAL ARGUMENTST

Over any significant stretch of discoursey one finds a8 wide
diversity of sreech acts beindg rerformed. In many casess these
acts are embedded im rractical srdguments. The intent of this
thesis is to develor dats structures for rerresenting sromisess
advicer threats and warningsy 8s well as mechanisms for
recognizing these sseech acts in their natural habitat.

Bt there is asnother goal. Communication betweern humans arnd
machines is row rossible to 8 limited extent. We are able to

auery machines for informationy order them to rerform certain



tasksy and enlarde their databases by feeding them new facts.
This thesis isy I hores rart of a larder srodect to extend these
communicative rossibilities. Consider the following raradigmatic
examrle of human communicatior.

Surrose that A has been diven a3 task to rerform and has
marred out a rlan for carrying out that task. Surrose further
that Bs after insrecting the rlany concludes that it is
inmefficient or defective in some resrect. Assuming that A and B
en.JoY a8 coorerative relatiorny one exrects that B would warn A
that the rlan is deficient and if rossible advise A as to how it
might be imeroved. At this Juncturer one exrects that A would
evaluate the advice and accert or redect it derending on its
rerceived merits.

To simulate A‘s role in this scenarior a machine must be
carable of
1., constructing rlans to achieve doals
2. recodgnizing and distinguishing sreech acts such a3s advice and
warnindgs
3. recognizing reasons (rremises of rractical arguments) diven in
surrort of advice (warningsy etc.)

4, evaluating those reasons
5, accerting or redJecting advice (warningsy etc.) in light of
those evalustions.

The theory of rlanning is 2lreadws well understood (Newell
and Simomn (1972)y Fikes and Nilsson (1971)y Hawes-Roth (1980))y
and rlan construction rrodrams are now commonrlace (e.dg. WARFLANy
Warreny (1974)). This thesis addresses conditions 2 and 3.

Conditions 4 and 9§ susdest a natural and excitindg extension of



the thesis. Note that success of the lardger sroJect rresurroses

that the structure of sractical arduments is reasonably well

krmowr .

1.4 GLOSSARY
FRACTICAL ARGUMENT
an ardgument whose conclusion srecifies an action to be
rerformed and whose rremises rrovide reasons for that
action’ e.d.y "The stove is hot., So domn’t touch it."
SFEECH ACT
an act of assertingy askingy orderings assumindy
instructingy advisingy warningr etc.
FROFOSITION
the subject-rredicate comroment of a sreech act., Different
sreech acts maw have the same erorositional contents e.dg.y
*Sam smokes"y "loes Sam smoke?"y "Sams smoke!",
Iy Wy Ay 7
sumbols for imrerstivesr warnings, assertions and cuestions.
1(2)
the imrerative "Do Z!"y where Z is the srorositional content
ang "1*" the sreech asclt indicator.
LANGUAGE DRIVEN SYSTEM
a2 natural lansgsuadge understanding sustem which derends
grimarily on suntacticy semantic and rrasgmatic information
to rrocess texts.,
DOMAIN DRIVEN SYSTEM
a2 matural lansuadge understanding sustem which derends

srimarily or non—linguisticy domain srecific information to
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rrocess texts.,

X-FOSITIVE LIST

a8 list of sctions which facilitate the occurence of event X
or make X more likelw to haseen.

X-NEGATIVE LIST

8 list of actions which make event X less likelw to occur.
BENEFIT L.IST
Each benefit list contasins (1) a state of affairs SA which
from the sreaker’s roint of view is in the best interests of
the hearery and (2) a set of actions and states of affairs
which raise the bernefit value of 8SA.
HARM LIST
Each harm list contsins (1) a8 state of affairs 8A which from
the sreaker’s roint of view is not in the hearer‘g bhest
interests and (2) 8 set of actioms and stastes of affairs

which lower the harm value of SA.



2. UNDERSTANDING NATURAL LANGUAGE:
RELATED RESEARCH
2.1 STORY UNDERSTANUING SYSTEMS

2.1.1 INTRODUCTION

Research efforts in this area have centered on the rroblem
of desidning sustems which rararhrase stories and answer simele
cuestions about their content. Corsider this examrler adarted

from Schank and Abelson (1977, w=d, 45),

Johrn went to 3 restaurant. His hamburder was cold when the
waitress brought it to him. He left her a verw small tir.

A story understanding sustem should be able to arswer

auestions such as the following.

Q¢ What did John order at the restaurant?

At He ordered a hamburdger.

Rt Why did he leave the waitress a small tis?

At Because his hamburdger was cold.

Q! Did he endow his meal?

A! Frobably not.

R Why do wou saw thal?

A! Recause his hamburdger was cold. Besides» he left the
waitress a8 emall tis.

Note that rnone of these cuestions sddress issues mentioned
exrlicitly in the text. To answer themy the sustem must make
reasonable inferences hased on commonsense assumetions aboul how
Feorle maw be exrected Lo act in such situastions. In this
exam~ler assumertions are that restaurant satrormns normally order
food before it is brousght to thems that most reorle do rot like
cold hamburgerss and that small tirs maw be am indication of

dissatisfaction with the service.

11



The examrle is bw no means atyrical. It has become
axiomatic in the field that understanding stories reecuires not
only sentactic and semantic comretences but 3 wide-randing
krnowledge of the world and the sbilits to make inferences based
on that knowledsge. Indeedy theories of natural languade storw
understanding can be catedorized by the solutions thew rrovide
to the following rroblems?

1. What kinds of commonsense (norm—-linguistic) knowledde are
recuired to understand matural language texts?

2. How is such knowledde to be rerresented in the sustem?
3.+ What inference mechanisms are recuired to access that

krnowledde?

2.1.2 RIEGER (1973)

In 8 rioneering efforty Rieder rrorosed sixteen inference
classes which he believed necessary for understanding natural
languade texts. The following exasmrles are discussed bu
Wilensky (1978y rd 7).

1. Resultative inference

inFut $ Johnm dave Marg a3 car.

inference!: Marw has a car.
2. Motivatiomal inmference

inrut $ John hit Marw,.

inference! John rFrobhably wanted Mars to be hurt.
3. Functional inference

input ¢ John wants a3 book.

inferernce! John rrobably wanls to read the book.

4, Feature inference
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ineut ¢ Andyg’s diarers are wet.
inference! Andy is rrobably a baby.

Rieder’s rrograms the MEMORY comsonent of MARGIE (Schanky
Abelsony et a3l.)y had an inference #rocedure for every inference
class, Am ineut éentence was insrected by each rrocedure and
whenever rossible an inference was drawn. Inferences were then
drawn from inferences. The rroblem was that to "understand® a
storyy 3s many as one thousand inferences had to be denerated
from each inrut sentence. Combinastoriasl exrlosions were

guaranteed for any but the simrlest temts.

2.1.3 SCHANK AND ARELSON (1977)

In an attemrt to reduce the volume of inferences Henerated
by Riedger’s rrodgramy Cullingford (1978) develored SAM (Scriet
Arrlier Mechanism). Here knowledde was rerresented in the Torm
not of inference rules but of stereoturical seauences of actions
and events. The theorws was that much of the knowleddge reauired
to understand stories is of Just this ture (Schank and Abelson
1977), Consider the case of John and his cold hamburger in the
light of the following "restaurant scrirt® adarted from Schank
and Abelsons Charter 3y section 3.2,

EAT-AT~-RESTAURANT-SCRIFT

1. enter restaurant

2. be seated

3. examine meru

4, order food

5, wait for food to be served

6., eat food
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7+ pay bill
8., leave tiwm

?. exit restaurant

Without krowleddge of this familiar seacuence of restaurant
eventsy it is difficult to exrlain how an understander is able
to recodgnize anws relation between John’'s entering the
restauranty beindg broudght a8 hamburdery and leaving a tis, The
serirt rrovides a8 framework of exrectations for the understander
and allows him to organize otherwise unrelated events.

The scrist a8s backdground krowledse also exrlains how an
understander is able to draw inferences from the storw a8s divens
for examrley that John ordered the hamburder before it was
brought to himy that he ate (or made an sttemrt to eat) the
hamburdgery that he raid for the hamburger and eventuslly left
the restaurant. In SAM» such inferences are drawn automaticaslly
by assuming that a8ll events listed in the stored scrirt actually
occury unless there is exrlicit evidence to the contraru,

Frame based understanding sustems such as 5AM have rroved
effective in understanding highly structured newsrarer accounts
of terrorist attacksr armed robberiesy and highwag accidents.

It seems unlikelyy howevers that such sustems will ever evolve
into dereral story understanders, Even if most stories do have
a serirt-like structurer a doubtful assumetion at besty the
rumber of stored scrirts recuired for such 3 sustem is
incalculable, Existing scrirtsy becoming ever more bloatedy
would lose their stereotured character as the sustem encountered
unanticirated events forcing scrirt urdates. The combinatorial

exrlosion which SAM was designed to avoid would rearrear cuickly



in another duise.

2+1.3.1 ADDITIONAL RESEARCH

The concert of a frame based sustemy of which SAM is an
examrley oridinated with Minsky (1975)., For research on frame
based sustemsy see Kuirers (1975)y Robrow and Wirnodrad (1977)»

Fahlman (1973)y Charniak (1978) arnd Brachman (1978).

2.1.4 WILENSKY (1977)

Wilenskws’s rrodram FAMy or Flan Arrlier Mechamnismy is an
examrle of am exrlanation driven story understander. The
assumrtion here is that understanding a8 storw lardelw consists
in understanding whe the events and actions of that story took
#lace, FPAM exrlains actions in terms of the adgents’ dgoaslsy the
role of actions in rlans to achieve doalsy and finallwy the
themes which dive rise to doals. Consider the followinsg
exameles from Wilenskw (1977, rd. 12)

1. Johrn hated Marwe. One dasgry John saw 8 truck coming dowm the
street toward Marw. Johm ram ur behind Mary and gave her a
shove.

2., John loved Marge. Orne dawr» John saw a8 truck coming down the
street toward Marg. John ran ur behind Mars and dave her a
shove.

The most reasonable account of storwy 1 is that John rushed
Mary toward the truck. In storw 2y it is likelw that John
rushed Mary awaw from the truck. As understandersy how do we
intuitivelw draw such cornclusions? According to Wilernshkuyy and
it ig difficult to arguer such inferernces are licensed by

derneral rules of rhusical causalitwe and human motivatiorn krown

to all. In this casey
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a8, If X hates Y thern X may want to harm Y.
be If X loves Y then X will want to helr Y if Y is endangered.
c. If X is hit bw 8 heavy moving obdect then X will rrobablw be
hurt.

Goalsy mlans and themes» concerts familiar to readers of
Schank and Abelson (1977), are cornerstornes of Wilenskuy’s
account of understandimsg, Briefluy 8 f0a3l is a state of affairs
desired by an adenty a rlan is 8 method for schieving a dosly
and a3 theme is a3 state of affairs or attitude which dives rise
to dgosls. In story 15 hatred of Mary is the themey harming Mary
the dgoaly and rushing Marw in front of & truck the rlam. FAM’s
inferencing mechanism is 8 set of condition-action rules
edrressing causal relations between events and rsucholodgical
relations smond themesr goals and rlans,

Fam stores rlans in scrirt-like data structures called
srlan—-boxesy consisting of standard subdgoals and actions for
achieving hidgh level doals. For examrley if a8 hidghschool
student intends to hecome a doctory one would exrect his rlan lo
include subgoals of arrluing to colleder madoring in rremedy
rreraring intensivelw for medical school entrance examsy antd so
ori.

What is distimctive about FAM is its imnovative use of
tor—-down and bottom-ur rrocessing. Bottom—-ur rrocessing is used
for initial storw inruts and matches them to conditions in FAM‘s
corndition-action rules. Tor-down rrocessing comes into rlaw
whern FAM has some idea of what the storw is about. In storw 1»
FAM might match *John hated Mars® to rule 3. Once the hate

theme had been establishedr FAM would rredict that an action
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rerformed by John involving Mary might well be rart of a =lan to
harm Marg, At this Juncturey FAM would revert to the bottom-us
modes seeking matches between John‘'s actions and the conditions
of rules of the form
If X does A then A maw be rart of a rlan P to achieve doal G

where the value of G has heen determirned in the tor down rhase.

2.1.4.,1 ADDITIONAL RESEARCH

Flans and goals are amondg the most thoroughly researched
torics in the AI literature., For examrles of hierarchical
lannersy or rlanning sustems which rroduce 3 hierarchy of
rerresentationsy see Sacerdotir 1974 (ABSTRIPS)» Newell and
Simony 1972 (GFS)» Stefik, 1980 (MOLGEN)r and Hartr 1975 (NOAH).
Discussions of non-hierarchical rlanning sustemsy which relw on
a8 sindgle rerresentation of 3 rlany are to be found in Fikes and
Nilssony 1971 (STRIFS)y Sussmany 1975 (HACKER)y and Tater 1975
(INTERFLAN), Orrortunistic rlanning suystems» in which rlans for
subdoals are develored in the order in which thew are neededy

are discussed by Hawves—-Rothr 1980,

2.1.5 COMFARISONS OF THE THREE SYSTEMS

It is wuseful at this roint to comrare the three story
understanding sustems considered thus far. Imn 2ll threey it is
assumed that a3 larde store of extralinduistic knowledde is
required for even minimsl understanding of stories, PRoth Rieger
and Wilensky embed that knowledde in condition-action rulessy
although FAM does include some scrirt-like data structures,

Schank and Abelson» on the other handr relw on scrirts to
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rerresent the knowledde recuired for story understanding.

Rieder’s rrodram emrloys bottom-ur srocessing exclusivelsy
matching events adainst rules and denerating as mans inferences
as rossible. As an alternative to Rieder’s brute force
stratedyy the Schark and Abelson sustem relies heavilwy on
tor—down rrocessing., Once 3 scrirt is invokeds SAM rredicts
rrecisely what events will occur and draws inferences only when
scrirt events are not encourtered in the text. The srice said
here is lack of flexibilitu. Since a story event is
understandable to SAM onle whern it carm be raired with 2 scrirt
eventy novel events are bewond SAM’s caracite to erocess.

The PAM sustemy it maw be arduedr is a8 mador advance in
efforts to develor an efficient story understander. 8killfully
alternating bottom—-ur and tor-down rhasesy FAM faciltates the
rrocessing of rmovel story events while at the same time
constraining the rumber of inferences denerated by the sustem.
The next sustem to be examined emrloys bottom—-ur and tor-down

rrocessing simultaneously,

tJ

o2 DIALOGUE UNDERSTANDING SYSTEMS

+J

+2.1  ALLEN (1983

Wilernsky demonstrated that many intentional actions can be
srofitably viewed as constituents of rlans. To understand those
actions is to understand the adent’s dgosls and the role his
actions rlay in efforts to achieve those dosls. As might be
exrectedy sreech acts are no excertion to the rule. The
immediate dgoal of a cuestioner is to obtain informatiory that of

an orderer to dget someone to tdo somethindy and that of an
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adviser to arrrise someone of his best interests.

Immediate doals of sreech acts are often subdgoals of larder
rlans. When asked where the restrooms are locateds orne may
safelw assume that the cuestion is rot =romrted bu idle
curiositys, In such casess knowledde of the sreaker’s
extralinduistic doals is often a8 rrereacuisite for a coorerative
resronse., Telling gour male euestioner where the ladies’ room
is located counts a3s an answer to his cuestiomy but rot a
rarticularly helrful one, In the seme veiny if one harrens to
kriow that the men‘s room is out of ordery it might be nice to
rass this information alongy even though it has mot been
srecifically recuested, Firmallwy intellidgent intersretation of
sentence fradments, e.dg, "Restrooms?"y and indirect sreech acts»
e.d, "Can wou direct me to the restrooms?"sy often recuire that
one have some idea of the sreaker’s rlans.

ARGOTy a matural landuade dialodue sustem develored buy
Allen (1983)s is based on Just this view of sreech acts.

The fundsmental assumrtion is that conversants in a
dislogue are continually momitorimsg the Hosls of other
rarticirants. To do this thew must have 8 rich bodw of
kriowledge sbout the doasls and beliefs of the
rarticirants..s Allen (19833), sbstract.

What is unicue about ARGOT is that it asctuslly
rarticirates in dislodue as a3 helrfuls coorerative rartner.
Givern 3 sreech acts the sustem infers the sreaker’s
extralindguistic goals reconstructs the =robable rlan for
achieving that gosly detects obstacles in the rlany i.e.
subgoals "which cannot be achieved without assistance"

(Alleny 19833y Fd.3)y and rlans 3 resronse which will remove

those, obstacles.



As wety» ARGOT’s domain is severly circumscribed. The
system simulates a clerk in an information booth at a train
station and assumes that eatrons have one of three doalsy
boarding a8 trairny meeting a trainy or some unsrecified third
goal. Given the inrut "When does the Montreal train
leave?"y ARGOT interrrets the utterance as & reauest for the
derarture time of the Montreal trairm. ARGOT then infers the
sreaker’s rlan by searching for an inferernce rath to the
Frobable gHoaly bhoasrding the train. (See diadgram on followins
Fage. )

ARGOT then scrutinmizes the rlan for rossible obstacles
and discovers twor one obvious and the other srobable, To
execute the rlany the sreaker needs to know the derarture
time and derarture location of the Momtresal traim., Fimalluy
ARGOT rlans a sreech actr "4:100 at date 7" which removes
those obstacles. As in this examwsler ARGOT often rrovides
more inmformation than was actuasllu reaﬁested. ARGOT is also
able to Frocess sentence fragmentsr e.d.y "Train to
Montreal?"y and indirect sreech actsy e.d. "Can vou tell me
wheri the train to Montreal leaves?®

Whenrn inferring the adent‘s rlany ARGOT uses two
inference mechanisms simu{%}aneouslw. From tor-level doals
(boarding a trains meeting a traind)y rlans are exranded
downward via rlan construction rules. At the same timey
rlans are exranded urward from the sreech act via rlan
inference rules. Not surrrisindgldy rlan inference rules are

rlan constructiorn rules arrlied in reverse. For examrles

FLAN CONSTRUCTION RULE
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Figure 1: A Simple Plun Recogtized hom
“When does the Montreal trin leave?
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If.an adent wants to achieve @ dgoal E and ACT is an action
which has E as an effecty then the adgent maw want to execute
ACT (i.e. achieve the execution of ACT) (et 112)

CORRESFONDING FLAN INFERENCE RULE
(8 is inferring the adent’s slan)

If § believes that A has the doal of executing action ACTy

and ACT has an effect Ey them S may believe that A has the
goal of achieving E. (sg, 113)

Tor-level doals and subdosls demerated bw rlan
construction rules are called exrectations. Subdoals
generated by rlan inference rules are called aslternatives.
A rlan is said to be identified when a match is found
between an exrectation and an alternstiver comrleting an
inference chain from the sreech act to the sreasker’s
rresumend d€oasl.

During the rlan identificstion shasesy heuristics are
arrlied to each rartial slany or exrectation-alternative
Fairy assidning 3 rating as to how likely it is to be the
actual rlan. The rartial rlan with the hidhest rating is
then chosen for further exransion., Ratinds reflect how
well-formed the rartial rslan is and how closelwy the
alternative meshes with the ewrectation. Below are two
examrles of heuristic rules.,
lIecr=ase the rating of a rartial eslan if it contains a
rending or executing action whose effects are true at the
time that the action commences. (Alleny 1983by rd, 127)
(The =lan is not well-formed,)

Increase the rating of a8 rartisl rlan if an intersection is
found between its altermative and exrectationy i.e. thew
contain the same actiom or dgoal. (rd, 129?

(The alternative meshes with the exrectation.)

Whern the rating of a rartial rlan exceeds that of all

others (including the null rlan) bw some admittedly
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arbitrary figures the rlan identification stade is

comrleted. The rlan is themn examined for obstacles amd an

arrrorriate resronse is constructed.

2:2.1.1 MORE EXFLOSIONS?

As Berwick observes of ARGOT»

The abilitw to recomnstruct 3 auestiorner’s beliefs and

intentions from surface forms is auite remarksble. It

is rurchased at the erice of severely restricting the

rlanning alternatives that camn be considered. If one

can only board or meel trainsy then the orrortunity to

go asstraw is slight., And 3 combinatoric exeplosion in

inference unlikely, It is not clear whether the same

arproach would work in 3 more realistic setting where

there were dozens or even hundreds of alternatives.

(Berwicky 1983y pdg. 76)

My own feelindg is that Berwick’'s reservations are mnot as
serious as thew might arrear. In the first rlacey the class of
utterances for which Allen’s impressive machinery is needed is
adite limited. Secondlyy for cases inm which it is rneededy
heuristics can be arrlied to reduce drastically the rnumber andg
kinds of rlanning slternatives to be examined.,

Turicallyy the task of answering a8 euestion camn be carried
out without any krnowleddge of extralinguistic rlans the sresker
maw harren to have. Once againy consider the ceuestion "When does
the train to Montreal leave?*. If the train leaves at 4100 F.M.y
ther that is the answer to the cuestion» whatever the sreaker’s
dgoals maw harren Lo be. Whether the euestioner wants to bosrd
the trainry blow it uepy remove himself from the rremises before it
leavesy or rerort its derarture time to his emrlovee is euite

irrelevant to the auestion answering task. In some casesy

speculation sbout the euestioner’s rlans and doals is not onlw



unnecessary but actually rude or imrertinenty as the following
examrles indicate,

1+ I'm new in the area. Who is the best urolosgist in town?

2+ Where is the nearest drug rehsbilitation clinic?

3+ Have wou seen the man in the shotogrash?
(asked by 2 roliceman)

Clearlyy Allen’s assumertion that coorerative discourse
requires that "conversants in 2 dizlogue constantly monitor the
doals of other rarticirants® does not aerply in these cases. ANd
this is fortunate. Unlike ARGOT, & deneral dialogue sustem need
infer the dgoals and rlans of 3 euestioner only when that is
necessary to answer a cuestion.

Sometimes the uestion answering task does fit Allen’s model
of coorerative cornversation. Surrose one is asked for directions
to 8 local museum. Several snswers are rossibler derending on
the sreaker’s mode of transrort. Does he elan to travel bw footy
cary or rublic transrortation? Here one must krnow the skeleton
of the wlan before one can formulate 8 helrful resronse. Notey
howevery that the number of »lan alternatives to be considered in
such cases is quite smally certainly not the dozens or hundreds
feared by Rerwick. Note also that in the absence of obvious
cuesy e.dy the sreaker is riding 8 bicucle or standing at a bus
story one would never bhlindluy attemet to infer the sreaker’s
travel rlans. In dgerneraly when knowleddge of 2 sreaker’s rlans is
reauired for 3 heleful answer to a3 euestionr and such knowledde
is mot readily inferrable from the contextr conversants assk the
areaker for clarification. There is mo reason why 2 general

sustem which simulates 8 rarticirant in dialodue should not be



exrected to do the same.

2
A

v2.1.2 ADDITIONAL RESEARCH

For an excellent treatment of the theorw of coorerative
discourse underlwing ARGOT» see Cohen (1978) and Cohen and
Ferrault (1979). Cohen ardues that sreech acts can be redgarded
as orerators in 8 rlanning sustem and shows how "rlamns can link
sreech acts with mnon-linduistic behavior® (Coherny 1978y rdg, 3).
A rlan~based natural landuadge swustem similar in manw resrects to
ARGOT is being develored bw Rrachman et al. at Bolt Beranek and
Newman. The suystem "recognizes indirect 8s well as direct
reauests bw hurothesizing 3 rlan that the user is trwing to carrw
out" (Brachman» 1979y abstract). Formal rlanning theorw itself
is dgenerallw attributed to Ernst and Newell (1969) and Fikes and
Nilsson (1973). Also see Newell and Simon (1972). The theorws of

sreech acts was develored bw Searle (196%9» 1975).,

2.3 LANGUAGE VS DOMAIN DRIVEN SYSTEMS

A landguadge driven understanding swstem is one which derends
erimarily on swuntacticy semantic and rragmatic information to
srocess texts. Bw comtrasty 8 domain driven sustem derends
heavily orn domain srecific krnowleddge to accomrlish the same task.
(See Karlan» 1983y for more on this useful distinction.) TDomain
driven swustemsy e.d. SAM (Schank and Abelsony 1977)y FAM
(Wilenskwy 1983) and ARGOT (Alleny 1983) have achieved
srectacular successes. As has beern widelw recodgnizedy howevery

thew are inherementlwy limited bw the vast smounts of domain



srecific knowledde thew reauire to understand evern the simrlest

texts,

The thesis I am rrorosing is 3 modest attemst to develor a
smally reasonably efficienty languade driven understanding sustem
irn which the need for domain srecific knowleddge is minimized. [
susrect that linguistic cues rlaw 8 more imrortant role in
landguade comerehension tham hass been commonls surrosed. I also
susrect that sreech act snalusis rroves a3 useful tool for
systematically investidating those cues.

As a Freliminary illustration of how domain and languade
driven arrrosches to understanding might differy consider the
following story examrle from Wilenskys together with his
commentaryg.,

Orie dayw John went through 2 red light and was rulled
over by 8 cor. John had Just dgotten 8 summons for
sreeding the srevious weeks and was told that if he dot
another violationy his license would be taken awaw.
Then John remembered that he had two tickets for the
Giant’s game on him. He told the cor that he would
dgive them to him if he fordgot the whole incidernt. The
cor harrened to be & terrific football fan. He took
John’s tickets and drove swad.

Q1 Why did Johm offer the cor a8 courle of tickets?

A1 ERecasuse he was afraid he was doing to lose his
license if he dot another summons. (1978rrds. 2-3)

Wilersks has this to say about the storwu.

Consider what is involved in making the inference
that John offered the cor his football tickets to
srevent the loss of his license. Firsty the reader
would have to infer that the cor was doing to give John
a traffic ticket. This inference recuires the
knowledge that 2 roliceman is surrosed to ticket reorle
who break traffic rules...

Nexty the reader must infer that John didn’t want to
lose his license. For this inference the reader needs
to krnow the kinds of thindgs reorle.. might want to
erevent from harrening... Having inferred that John
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wanted to hang on to his licenses the reader must then
infer that rreventing 3 cor from issuing 3 summons

wquld rrevent the authorities from taking away his
license. This inference is based on the srincirle that
if one event camn cause another events them 3 waw to
rrevent the second us to rrevernt the first.

Now the reader must intersret John’s statement to
the cor 3s an attemrt to rrevent him from dgiving him 3
ticket. To interrret this sentence as an offery a
reader must know that ome waw to srevent someone from
doing something is to rersuade him not to do it....by
offering him somethind desirahle in eschande for his
cooreration, The understander can (then) infer that
football tickets sre desirable to a football fanr since

footbhall tickets asre necessary for detting into 3
football dgame.

Wilenskyy of courser is setting the table for 8 domain
driven theorw of understanding in which larde stores of
extralinduistic knowledde are recuired for story comsrehension.
Now consider the same story from a3 langusdge driven rersrective
where the understander has little or no domain knowledde
available to him.

1. One day A did E and was arrroached by C.

2., A had Just been givern 8 I for doing E the rrevious weeky and
was told that if he dot another Iy them F would harren.

3, Thern A remembered that he had 8 G with him.

4, He told C that he would dgive him 8 G if C did rnot give him a
[l »

C wanted the G.

4]

. He took the G and did not give A a D.

John

rarn a traffic light
cor

ticket

sreedins

John loses his license
footbell tickets

ammoOmd o

An understander would make little headwas with this version

of the storu until reaching statement 4y where it becomes
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evident that A has either rromised or threatered to give C a G.
Since C wants a G (statement 5)y there is a stromg likelihood
that A has conditionally rromised C a Gy althoush the remote
rossibility of an infelicitous threat remszins. Given the
rurrose of conditional rromises of this ture (see 4.1.2)y the
understander can now conclude that A does mot want C to g@ive him
a8 UDs At this Juncture it has been established that from A’s
roint of viewy detting another DI is undesirable. Now some sense
can be made of statement 2, There is the strong rrobabilitu
that the reason why detting another I is undesirable is because
it would lead to Fs. So F too is most likelwy undesirable from
A‘s rersrective. The understander now krnows 311 it needs to
know about this schematic story to answer the samrle cuestion.
Q1 Why did A offer G to C7?
Al EHecasuse A was afraid that F would harren if C dave I to A.

This examrle sudgdests that understanding the deneral
structure of such stories recuires little if any domain srecific
knowleddge. The neceésﬁhrs inferences can be made from semsntic
cues embedded in the iext. Nomain knowledde undoubtedly
enriches and deererns comrrehension. For human understandersy
such knowleddge exredites and may even be reauired for
comerehension. RBut aerarentluy it is not as fundamental to the

task of understanding as some researchers have suddested.,



3. SFEECH ACTS:
RELATED RESEARCH

3.1 LINGUISTIC MEANING

What is the meaning of a sentence? What is it for a
sentence to have a meaning? Theories rurrorting to answer such
auestions fall for the most rart into three catedories -
referentialy ideational and behavioral accounts of sentential
meaning,

Referential theories» favored bw lodiciansy e.d. J.5. Mill
(1906)y Gottlob Frede (1952)y Alonzo Church (1951) and C.I Lewis
(1952)» hyrothesize that all linsguistic exrressions» including
sentencesy refer to (denoter desidgnater signify) something other
than themselves. On this viewr the meaning of a linduistic
exprression is to be identified with the relation between the
exrression and that to which it refers.

The ideational theory of meanind, associasted with the 17th
century rhilosorher John Lockey assumes a8 share distinction
betweer the rublic realm of landuadge and the srivate domain of
thoughts and ideas. On this viewr "The use of words...is to be
the sensible marks of ideas and the ideas thew stand for are
their rrorer and immediate sidgnificance" (Lockes Section 1y
Charter 2y Book iiid)+. In more contemrorarwy versions of the
theoryy meaning is defined in terms of the disrositions of
exrressions to rroduce rswcholodgical effects in the hearer
(Stevensony 19445 Gricer 1957).

Behavioral theories of meanind are motivated to a larde

extent by the successes of behavioral rsucholosiw. The
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unobservable mental events rosited by ideational accounts are
here rerlaced bw overt behavior (Bloomfieldr 1935) or behavioral
disrositions (Morris, 1946). According to Bloomfield» the
*meaning of a linduistic form..." is to be defined in terms of
"+eothe situation in which the sreaker utters it and the
resFronse which it calls forth from the hearer' (Eloomfields
#¢139). This view is develored and refirned in a classic article
by C.Cs Fries (1951), Charles Morris ardues that it is an
integral rart of the meaning of an exrression such as "Come into
the house now" that if the hearer is inclined or strondly
disrosed to obew the sreakery he will in fact come in the house.
Other variants of the behavioral theorw are to be found in the
works of W.V.0. Quine (1960) and Faul Ziff (1960).

The theoru of sreech acts is 2 recent addition to the field
and Lo some extent defies catedorization. Heavilwy influenced by
the work of Wittdenstein (1933)y Austin (1962)s Alston (1964)
and Grice (1957)y it has dained an audience amond linduistss
cognitive rsucholodists and rhilosorhers. John Searle’s SFEECH
ACTS (1969) is the single most influential rublication to date
in this area.

An assumetiony tacit or otherwise» of any viable theorw of
meaming is that not onlw the swntax but the meaning of
linguistic exrressions is rule doverned. Much of the interest
in Searle’s work can be attributed to the fact that it is
arduably the first serious attemst in the literature
sustematically to investidgate this assumrtion and its
conseauences. If the meaning of linduistic exrressions is rule

governed and if such rules can be formulated and sustematized,
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it follows that semantics is indeed @ rrorer area of scientific

inauiry.

3.2 SEARLE (1945)

The hurothesis on which Searle’s theory is based is stated
in charter 1 of SPEECH ACTS (196%9» rsg .16).

(S)reaking a3 languade is rerforming sreech acts such as
making statements, dgiving commandsy asking cuestiornsy makins
Frromisesy and so0 on...(T)hese acts are in general made
rossible bw and rerformed in accordance with certain rules
for the use of linguistic elements.

The following examsley borrowed from Alston (1964, ch 2)
will serve as a focal roint for our discussion as to how this
hurothesis is to be fleshed out. Surrose that a sreaker S utters
a sentence Sty "Flease oren the door". Is 8 recuesting that some
hearer H oren a door? Not necessarily. Sy for examrley maw be
reciting a line in a rlaw or endaded in a landuade lesson. When
S’s utterance is intended as a serious reauesty there are at
least six situstional features that are normally rresent.

1. There is a hearer(s) H.

2, There is & door which is sindgled out by the context.

3. The door is not already oren.

4, It is rossible for H to oren the door.

5, 8 has some interest in detting H to oren the door.

6. the words are uttered in an attemrt to get H to oren the door.

Note that these situational features todether serve as a

temrlate or schema for non-defective recuests to oren a

rarticular door. Imnm situations in which one or more of these
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features are not rresenty the request misfires. Ify for examrler
there are two closed doors in the room (feature 2)y H cannot krow
rrecisely what he is being asked to do. If there is a sinsgle
doory but it is alreadws oren (feature 3), the request is
rointless and unsatisfiable. If H has left the room and is out
of earshot (condition 1)y it is doubtful that a recuest has been
made at all. On the other handy in circumstances in which all
six features are rresenty the recuest is cleary unambiguous and
satisfiable.

On the sreech act theorwr dHiven 8 sentence and the sreech
act which is rerformed when thal sentence is uttered seriously
and literallyr the set of situstionsl features or conditions
under which that sreech act is rerformed ron—-defectively asre in
some sense relevant to the measning of that semtence. Actuslluy
the claim is much strondger than that. According to Searler those
conditions constitute and fully srecify the meaning of the
sentence.

To arrreciate the strondger claimy it will be helrful to
consider Searle’s distinction between redgulative and constitutive
rules. Certain sets of rules redgulate antecedently ewisting
behavior. The rules of etiquetter for examrler redulate social
interactions which would tske rlace with or without those rules.
Other sets of rulesr as well as redgulating certain activitiess
create their very rossibilits. The classic examrle here are the
rules of chesss which define the dame as well as redulate its
plaw. Should one chande those rules by allowindg rooks to move
diagonallyy rFawns to move backwardss and so ony one would no

longer be plaving chess. The rules of chess are constitutives
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that iss thew create the rossibilitw of rlaving the dame called
chess.,

Searle’s contention amounts to this., The set of conditions
C under which a sreech act Sr is rerformed ron-defectivels create
the rossibility of rerforming Se by servind as its set of
constitutive rules.

Assume for the moment that this is true. For what reasons
are such conditions thought to be relevant to the meaning of
sentences? Consider our samrle sentence Str "Flease close the
door", Intuitivelyy one feels that the literal meaning or
function of St is to rerform a3 sreech acty the act of using words
to recuest someone to oren a door. If the conditions under which
that act can be rerformed non-defectively actually define the act
being rerformed by servindg as its constitutive rulesr it is
reasonable to conclude that those conditions do in fact srecify
the meaning of St.

The central cuestiony theny is whether such conditions
rlausibly can be redarded as constitutive rules for non-defective
sreech acts in the same wadr for examrley that a certsin set of
rules can be redarded as the constitutive rules of chess, Searle
and other rrorornents of sreech sct theorw advance two related
considerations in surrort of their constitutive rule thesisy both
heavily dererndent on the analody between landuade and chess.

In the first rlacer we are told that Jdust as one cannot
modify the rules of chess without creating a newr albeit related,
boarddgame which cannot be ecuated with chessy one cannot modifyu
the conditions under which a sreech act is non—-defective without

chandind the ture of sreech act beind rerformed. Surrose that
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the following condition is added to our examrle set.

7+ H’s refusing to oren the door would count as an act of
disobedience.

Now when S utters the words "Fleasse oren the door" the sreech act
beind rerformed is clearly a commands not a8 recuest. Modifwing
the conditionsy thensy brings about 3 substantive chande in the
nature of the sreech act being rerformedy which is Just what we
would exrect if those conditions were trulwy constitutive.

Secondlyy and to continue the analodyy sreech act theorists
ask ws to consider the fact that rlawindg the dHame of chess as
orrosed to some other boardgame involves acknowledding the
leditimacy and authoritw of its constitutive rules. The
imrortant roint here is that havindg the arrrorriaste attitude
towards those rules is not Just 8 matter of dgood srortsmanshisy
but is 8 necessarwy condition of rlawing the dame. If rlavers are
told that a earticular move is forbidden by the rules of chess
and choose to ignore this admonition or redard it as irrelevants
it is clear that thew are not rlawing chess but some other dame.
Here note the contrast with cases in which the redgulative rules
of chess are violated or isnored. However boorish he maw be» the
rlaver who distracts his orronentr even after being told that
this is a violation of the rulesy is still rlaving chess.

If the set of conditions under which a sreech act is
cerformed non-defectivelu is constitutive of that sreech actr one
would exrect the sreaker who rerforms that sreech act to
ackrnowledde the legitimacs and relevancy of those conditions.

And indeed this exrectation does arrear to be satisfied to s

larde extent. Imagine that H is under the imrression that § has



asked him to oren 3 eparticular door in s room. H notices that
all the doors are closed and brings this to §’s attention
(condition 3 is unsatisfied)., S rerlies that however interesting
that may bey it has nothing to do with the matter at hand. The
only conclusion left oren to H is that he has misinterrreted Sy
that S did not rerform the sreech act that H thought he had
rerformed.

Thus fary we have confined the discussion to considerastion
of a sindle speech actr that of reacuesting someone to oren a
door. But the theory can cuite naturally be deneralized to cover
a8 larde rande of sreech acts. A rrodgram which recodnizes
Fromises» advicey threats and warnings is outlined in some detail

in charter 4,

3.2.1 ADDITIONAL RESEARCH

For useful discussions of sreech act theords, see Findarette
(1967)y Davis (1979)y Bird (1981)» Vanderveken (1983) and Roulet
(1984). For analyses of individual sreech actsy see Feetz (1977,
rromises and threats)y» Bird (1981y warnindgs)y and Stewsrt (1978,
advice). The taxornomy of sreech acts is still wuncleary» althousgh
advances have been made by Searle (1973 (2)) and Fraser (1973).
The analusis of indirect sreech acts is a subdect of heated
controversy in linguistics where comreting theories abound. See
Gordon and Lakoff (1975)y Herrindger (1972)» Sadock (1970)» as

well as Searle (1969y 1975).



4, FROJECT DESCRIFTION
4.1 SPEECH ACTS AND FRACTICAL ARGUMENTS
4.1.1 ADVICE
Following Searle (Sreech Actsy 1969y rd. 67)y I take it that
a8 sreaker’s utterance counts as advising the hearer to do A if
1. the prorositional content of S’s utterance is a future act A
of H (viz. "H will do A"}
2, 8 believes that A is in H’s best interests

3+ the sresker’s utterance is am undertaking to the effect that A
is in H’s best interests.

Condition 1 is clearlw necessarg, 0One cannot advise someone
to do what has alreadwy been dorne. Strictly sreakingy condition 2
is mot necessaryy since insincere advice is rossible. The
rrogram will assume sincerity on the rart of the sreaker. It
would be convenient if 1 and 2 imrlied 3y but thew do notr as the

following examrle illustrates.,

1., DNoing A would certainly imrrove wour finances.

2., Howevery it would wresak havoc with wour home life.

Given the contexts this is clearly not an instance of asdvising H
to do Ar even though condition 1 and rossibly 2 are satisfied.
What is needed is some clear contextual indication that all
things consideredy doing A is in the best interests of H from S’s

roint of view. For examrler

1, Doing A would imerove wour finances.

2, Howevery it would wreak havoc with wour homelife.
3., Personalluy I (don’t) think it is worth it.

3/,If I were in wour rositiony I would (rot) do A.
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What is neededy in other words, is the corclusiorn of the

rractical argument of which 1 and 2 are rremises.

4.1.2 FROMISES

For an extended discussion of sromisindr see Searle (Sreech
Actsy Ch 3)., Here it is sufficient to note the concertual
relation between rromising and obligation. The sreaker who
rromises to do A not only indicates his intention to do A but
volumtarily undertakes an oblidation to do A. Unless there are
serious externuating circumstancesy the adgent who fails to keer 3
Frromise orens himself to criticism om moral drounds.

In the absence of rerformative exrressions such as "I
rromise to..."r "You have mw word that..."» etc.» rromises are
rotoriously difficult sreech acts to identifw. Was MacArthur’'s
'T shall return" a rredictionr an exrression of interntions or 3
rromise? When it is imrortant to make such distimctiomnsy we
ofternn resort to interrodating the sreakers "Is that 3 =romise?"y
"Ilo I have gour word on that?"

The erodram I am eprorosing will rrocess arduments of the
form "If X ther Y. So (dom’t) do Z*. For this limited class of
casesy the sroblem of recodnizing rromises arrears tractable.
Wher Y is of the form "1 will do A" and when the sreaker’s doing
A would bermefit the hearery it is nmatural to redard "If X then Y.

So (dom‘t) do Z as a3 rromise. For examrler

If wou det an A on sour examry I will take wou to a8 movie tonidht,.
So studw hard and get an A.
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In such casess the sreaker strikes s bardain with the hearer and
s0 incurs an oblidation to live ur to the terms of the bargain,
Bardainsy adreementsr dealsy etc.r» are srecies of rromises. In
the limited context of the rrorosed rrodrams thens the conditions
under which "If X then Y" counts as a epromise are!

1. the rrorositional content of Y is a future act A of & (or

state to be broudght arout buy $)
2+, 8 believes that A will berefit H

3. A condition of S’s doing A is that H (not) rerform some action

A, (ortional)

4.1.3 WARNINGS

Searle (Sreech Aclsy rd67) analuzes warninds as follows.
8‘s utterance constitutes a warming if
1. the rrorositional content of the utterance is a future everntl»
stater etc. E.

2. 8 believes that E will occur and is rot in H’s best interests
3, 8’s utterance counts as an undertaking to the effect that E is
not in H’s best interests.

Searle comments that this is an account of -"catedorical not
hurothetical warninds. Most warninds are rrobably hurothetical?
‘If wou do not do .. them Y will occur’®.

Here is a ereliminary attemrt to adart Searle’'s account to
hurothetical warninds. 6An utterance of the form "If X then Y*
constitutes a warning if
1., the srorositional content of Y is a future event, stater» etc.

E.

2, the erorositional content of X is a8 future action A of H.
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3. § believes that E will occur if H does A.

4., S believes that E is rot im H’s best interests.
3. 8’s utterance counts as an undertaking to the effect that E is

rmot in H’s best interests.

Comditions 1 and 2 are too strongr as illustrated bw the

following cases.,

If the rlant closesy real estate values will be halved., Don’t
buw 38 house anwwhere near that towr.

(Conditiorn 2 is unsatisfied.)
If the rerorts are accurater the shir sank with rno survivors. So
don’‘t dget wour hores us,

(Comditions 1 and 2 are urnsatisfied,)

The following revisions seem in order. An utterance of the form
"If X ther Y" constitutes a warning if

1. the rrorositional content of Y is some eventr stater etc. E,
2. 8 believes that if X is true E will occur (has occured).

3. S believes that E is not in the best interests of H.

4, S’s utterance counts as an undertaking to the effect that E is
nmot in H’s best interests.

Collectiveluys conditions 1 through 4 zare sufficiemt to
establish that 8 has warned H that if X thern Y. But obviouslw
more is reauired to establish that S hass warned H (not) to do Z.
Condition 5 seems to do the trick.

5., The rsrorositional content of the imrerative conclusion is a

future actiors viz.r H’s (not) doing Z,
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4.1.4 THREATS
A curious fact about threats is that an utterarnce maw be
accuratels characterized as a threat even thoudgh it was not

intended as 3 threat. Assume that H is three months behind in his

car rauments.,

8¢ If wou can‘t ray us somethingr we will have to rerossess the
CaTe.

H (later)?! Thew are threatening to rerossess the car if we don’t
come ur Wwith some monewy.

S maw have intended his remark as 8 roint of information and

rnothing moreé that isy he was not truing to frighten or coerce H
into making his car ravments. Nonethlessy there is nothing
misleading or inaccurate abhout H’s characterization of §’s
utterance as 2 threat. (Warnings are similar to threats in this
resrect. In the case of unintentional warningsy S5 warns H
without inmtending to warn him or even beind aware that he is
warning him.)

Arrarentlys an utterance of the form "If X then Y" is
INTENDED as a threat if
1. the srorositional content of Y is & future act A of 8 (or a
state to be brousht about by S).
2, § helieves that A is rnot in H’s best interests.
3, §’s utterance counts as an attemrt to frighten Hsy to overrower
Hy to coerce H into rerforming some actionsy ete.
Yet accuratelw characterizing utterances of that form as threats
requires only that conditions 1 and 2 be satisfied, Gince it is
difficult to imasgine how a3 natural landuade rFrocessing swystem

could test condition 3» this is indeed fortunate.
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4.2 THE FARAFPHRASER
4.2.1 FIVE RELATIONS

Fractical ardguments of immediate interest are of the form

If X then Y
So (don‘t) do Z

An intellident mararhraser will recodgnize that in all such
cases the rremise is being advanced as a sufficient or decisive
reason for the hearer (not) to do Z. In additions the
rararhraser should be able to distinguish five rossible relations
between Xs» Yy a3nd Z. The first two relations assume that the
rrorositional content of Y is some event or state E which is in

the hearer’s best interests.

Relastion 1! H’s (not) doing Z will sccomrlishy facilitates or
make it more likelw that X.

Examrles:

If the comrany chooses this locastions rrorerty values will soar.
So do what uwou can to influernce the board to choose this
location.

If we win tomorrowr we will be league chamrions.

So let’s dive it 31l we‘ve =ot.

Relation 2! H's (not) doindg Z will enhance the value of E or will
allow H to take full advantasge of E,

wamrles:

If the comrang chooses this locations real estate values will
SOBT

So don’‘t sell wour house Just wet.
(So bux as much land as wou can within the next month.)

The next rair of relstions assume that E is not in the
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hearer’s best interests,

Relation 3! H’s (rnot) doindg Z will make it less likelw that X or
will bring sbout a3 state of affairs which is incomeatible with X.

Examerle!

If wou move to Manitobay wou will be isolated from the civilized
world,

So refuse their offer.

Relation 4% H’s (not) doing Z will minimize or eliminate the
nedative imract of E,
Examele?
If thed close the rlants rrorertw values will fall.
So sell gour house now before it’s too late.
The last relation recuires no asssumrtions about E. E maw

beriefit Hy harm Hy or have no direct bearing on H’s interests.

Relatiorn 5¢ Since Y if Xy H’s (not) doindg Z will facilitate or
make it more likelw that I where I' is some desirable event or
state of affairs.

Examrles?

If the master was murderedy there should be evidence of foul
rlad.
Search the dgrounds.

D = determining the fate of the master

If the fuditive is still inm the arear he will rrobably contact
his girlfriend.
So rut @ tail on Sweet Sue.

0 = determining whether the fugitive contacts his dirlfriend,

If we don’t rrovide assistancer thousands of Africans will die.
So dive denerously.



D = savind lives (moralluy desirable end)

Arguments which instantiste relation 5 are bewond the score of

the rrorosed rrodgram,

4.2,

3

DATA STRUCTURES FOR THE FIVE RELATIONS

Data Structure for R1$

X~-POSITIVE LISTS - actiorns which if rerformed would facilitate or

make it more likelw that X. Lists are maintsined for a3ll actions

and states of affairs to which the sreaker makes reference.

Data structure for R3?
X~NEGATIVE LISTS ~ actions which if rerformed would make it less
likely that X. Lists sre mainmtsined for 23ll actions and states

of affairs to which the sreaker makes referernce.

Data structure for R23
BENEFIT LIST -~ Each benefit list contains

i, 2 state of affairs SA which from 8’s roint of view is in
the best interests of H

2, 3 set of actions and states of affairs which would
increase the bhenefit value of SAr or allow H to take full
advantadge of SA,

Since few SA‘s are unconditionally in an adent’'s best
interestsy lists maw contain states of affairs which are

rnecessaryg or sufficient conditions of SA‘s beind in H’s best



43
interests, For examrley the fact that erorerty values in wour
neighborhood are rising is in wour best interests only if wou own

a8 house. Having monew is useful onlwy if gou have an orrortunity

to srend ity and so on.

Dats Structure for R4
HARM LIST - each harm list contains

1. a state of affairsy SAy» which from the sreaker's roint of

view is not in the hearer’s best interests

2, 8 set of actions or states of affasirs which decrease or
eliminate the harm value of SA.

Adgainy since few SA’s are unconditionally not in an sgent’s
best interestsy lists maw comtain actions or states of affairs
which 8re incomratible with necessary or sufficient conditions of
SA’s being harmful to Hs For examrler the rrosrect of faslling

erorerty values in wour neighborhood roses 8 rroblem for wou only

if wou own a8 house., Selling the house solves the rroblem.

Data structure for R5: none

4,3 SOME HEURISTICS

Heuristic 1

1, If wou finish wour homeworkr I will give wou some more castor
0il to drinl.
So finish wour homework.

2, If wou don‘t finish wour homeworkr I will dive =ou some more
castor oil to drink.
So finish wour homework.
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In neither case is there anw difficulty in deducing S8’s views on
castor oil. In the first examrler it is rromised as a rewards
and in the second is threatened as a runishment. What makes
these deductions rossible is the relationshir between the
rrorositional contents of the imrerative and the asntecedent of
the conditional. 1In the first instance thew are identicals in
the seconds the one is the negafion of the other. The
rararhraser should utilize this heuristic when identifwing sreech

acts and building BENEFIT armd HARM lists.
Heuristic 2

3. If wou finsh wour homework, I will dive wou some more castor
oil to drinl..

So dget started.

4, If wou don‘t finish wour homeworks I will sgive wou some more
castor oil to drink. So dget started.

Since dgetting started on a3 rrodect increases (dramatically) the
likelihood of fimishinmg ity it is obvious that examrle 3 is a
rromise and examrle 4 3 threat, The rararhrasery thens should be
able to malke similar deductions based on the contents of its
X-FOSITIVE arnd X~-NEGATIVE lists. This is amnother waw in which

sreech acts can be identified and new items added to the BENEFIT

ard HARM lists.

Heuristic 3

5, If wou buw that stock and hang on to ity wou will be rich
within six months.
So listen to wour broker.
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within siyx months.

So listen to wour broker.

Since being rich is in H’s interests and being roor is noty in
both examrles we krow exactly what the broker has advised H to
do. In deneralr wher the state of affairs described in the
conseauent is known to be or not to be inm H’s best interestsy one
is able to narrow the randge of rossible relations to two?! Rl andg
R2 or R3 and R4, In examrle S5y listening to his broker would make
it more likely that H would buw the stock (R1)% in examrle 6 less
likelw (R3)., The rararhraser should make similar deductions

based on the contents of its BENEFIT and HARM lists.

Heuristic 4

7. If wou studied for the test therm wou will rass.
So relax.

8, If wou didrn‘t studs for the test thern wou will fail for sure.
S0 residgn wourself to the inevitable.

Ir both 7 and 8y the verb in the antecedent is in the rast
tense., S0 in neither case are relations R1 or R3 3 rossibilitw.
The relatiorn must be R2 or R4, If it is known that rassing is in
the adent’s interests and failing is noty the exact relation can
be deduced: R2 in examrle 7y and R4 in 8. The rararhraser should

make similar deductions.
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4.4 FROGRAM QUTLINE
Xr Yy Z ¢ mrorositions
X8 ¢ subdect of srorosition X
XV ¢ rredicate of srorosition X
INFUT t If X then Y
So 1(2)
where "!(Z)* is an imrerative of the form *ZV!*
(X Cases 1 - 4 eurloit 2 suntactic relstion between X an Z.

Heuristic 1 %)

1. If X = 2
YS = sreaker
tense of YV is future
mood of YV is active
then assume R1 rromise! dgoto 11

2. I X = 2
then assume R1 advise! doto 11

3, It X = ~2Z
¥YS = sreahker
tense of YV is future
mood of YV is aective
then assume R3 threst! doto 11

4, If X = ~Z
then assume R3 warning! doto 11

(X In the interests of readsbilityey the remaining cases are
outlined in somewhat less detail. X)

(X In cases 5 & &y there is no obvious swuntactic relation between
X and Z. X)

(X Fromise or Advise %)

5, If Z is & member of the X-rositive list
thern assume R1 (rromise or advise)! goto 11
else if Z is @ member of the Y-benefit list
therm assume R2 (rromise or advise)?! doto 11
else if XV is in the rast tense and there is &8 Y-benefit
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list
then assume R2 (rromise or advise)! doto 11.

(X Threat or warning %)

6. If Z is 8 member of the X-negative list
then assume R3 (threat or warning)! dgoto 11
else if Z is a member of the Y-harm list
then assume R4 (threat or warning)! goto 11
else if XV is in the rast tense and there is a Y-harm list
then assume R4 (threat or warning)! dgoto 11.

(¥ Give ur and start asking auestions %)

7. WHICH OF THE FOLLOWING MOST ACCURATELY DESCRIEES S‘S VIEW OF
H’S SITUATION?

A, Y IS IN H’S INTERESTS
E. Y IS NOT IN H’S INTERESTS
C. Y DOES NOT AFFECT H’S INTERESTS ONE WAY OR THE OTHER

case.s
a, start a3 bernefit list for Y! dHoto 8

be start 38 harm list for Y! dgoto 9

c., advise the user that the text is bewornd the score of the
Frogram.,

(¥ Promise or advise X)

8. WHICH OF THE FOLLOWING MOST ACCURATELY DESCRIERES S$‘S VIEW OF
H’S SITUATION?

A. H SHOULD DO ZV IN ANTICIFATION OF Y
E. H’S DOING ZV WOULD INCREASE THE LIKELIHOOD OF X
C. NEITHER OF THE AEOVE

case.’
a. Z is added to Y-benefit list!: dgoto 5

b, 72 is added to the X-rositive list and not-Z to the
X-nedgative list! goto 3

c. advise the user that the text is bewond the score of the
FTOSram.

(X Threat or warning X)

9. WHICH OF THE FOLLOWING MOST ACCURATELY DESCRIEBES S‘S VIEW OF
H’S SITUATION?
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A. H SHOULD DO ZV IN ANTICIFATION OF Y

B. H’S DOING ZV WOULD DECREASE THE LIKELIHOOD OF Y
C. NEITHER OF THE ABOVE 7 ]

case!
ae Z is asdded to the Y-harm list! doto 6

be Z is added to the X-nedative list and not-Z to the
X-rositive list: doto 6

c. advise the user that the text is besond the score of the
FTrogram.,

11. Pararhrase the inrut
(% Aslk for confirmation %)

12. HAS THE TEXT BEEN ACCURATELY FARAFHRASED?
If no» doto 7
If wesy
case !
Rl(rromises and advise)!
Ensure that
1. there is a Y-benefit list
2, there is an X-benefit list
(X X’s benefit value is inherited from Y X)
3, there is a Z-benefit list
(x 2’5 bernefit value derives from the fact that Z makes X
more likelw X)
R3 (threats and warnings):
game 3s Rl excert substitute *harm® for *benefit® and “less
likelwy® for "more likelu"! also nedate Z before inserting it in 8
harm list.
R2 (promises and advice)?

Ensure that
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1. Z is a8 comronent of the Y-bernefit list

2, there is an X bemefit list

(X X’s benefit value is inherited from Y X)

R4 (threats and warnings)!

(Same 3s R2 excert substitute *harm® for *"benefit®

RS (nothing recuired)

4,5 FUTURE ENHANCEMENTS
Inruts for the rrodram outlined in this rrorosasl sre simrle

rractical arduments with one rremise and an imrerative
conclusion., A more sorhisticated version of the rrodram would bhe
carable of rrocessind arduments
1. with multirle Premisesy e.d.y

If wou do A then B will occur.

Aand if B occurs then € will occur.

So do A,
2, with comround conclusionsy e.d.y

If wou do A then B will occur.

Eut if B occurs then C will occur unless wou do D,

So do D snd them do A.

3, with conclusions exrressed in moods other tham the imrerativer

esedor

It I were wour I would do A.
I warn wou rnot to do A.
Why don‘t wou do A7

4, with @ greater range of sreech acts embedded in conclusionss
e.d.y reauestsy rleasy admonitionss instructionss exhortations,

etc.y as well as eromises» advicer threats and warnindgs.
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4.7

For additional enhancementsr see section 1.3,

LIBRARY SEARCH
Frincirle sources for the library search were
THE SCIENTIFIC DATALINK INDEX TO ARTIFICIAL INTELLIGENCE
INTERNATIONAL JOINT CONFERENCE ON AI (IJCAI)
AMERICAN ASSOCIATION FOR ARTIFICIAL INTELLIGENCE (AAAI)

THEORETICAL ISSUES IN NATURAL LANGUAGE FROCESSING (TINLAF)
ASSOCIATION FOR COMFUTATIONAL LINGUISTICS (ACL)

THE HANDROOK OF ARTIFICIAL INTELLIGENCE

FHILOSOFHER’S INDEX

LANGUAGE

The srodgram is rule based., So 1 chose FROLOG.



Se FROGRAM

isis hhd43020301 date
Sun Mar 16 17819357 EST 1986
isis!'hkd4302L31] cat searlerrodl

/¥ Main %/

talk ¢~
nlrstart(SentrNextsent).

/% Read a3 texty rarasrhrase its meanindg and idemtify the
Frinciral sreech act. X/

start(SentrsNextsent) -
doit (SentyNeutsent),
sreech._act(CodesActrsRel )y
outrut (CoderActyRel)y
clean.ur(Code)
(Sent == [hyey.l}
start(SentlsNeutsentl)),

/¥ Read a3 sentence and enter its rrorositional conternt(s)
in the datahase %/

doit(SentyNextsent) -
read.in(SentsyNextsent)
build.subd(SentyLLlrysIrAnsrlrRest)y
abolish(after.verbsl)y
addterm(AnsrAnsl)y
rev(AnslrAns2)
rror.cont (Ans2yMore) .,

7 KKK A K K KA KKK KK K K K KK KK KK KK KK KoKk Xk /
/¥ Read a sentence -~ Clochksin & Mellishs =g, 87 %X/
7 3 3K 3K 3 3K 3K ok oK 3K ok oK K oK K K KKK KKK KKK K KKKk K/

read._in(LWord!WslyNextsent) - detO0(C)y readword(CrWord,Cl)y
restsent (WordrClsWssNeutsent),

restsent(Wy_yLIryL]) - lastword(W),!.
restsent(Wy_yLWliWslyLW1iWs]) ¢~
lastworg(Wis!,

restsent (WyCrLW1!WslsNextsent) i~
readword(CryWilsCl)rrestsent(Wl,CllsyNextsent).

readword(CrWsC1) ¢~ sindle_character(C)y !y name(W,LCl)y

get0(C1).,
readword(CyW-C2) ¢~
in_worgd(CrNewCrr !y»



get (Cl),
restword(CiyCsyC2)y
name(Wy[CNewC!Csl).

readword(CrWryC2) - wetO(Cl)y

restword(C» [NewC!Csly C2)
in_word(CsNewC)y 1y
get0(C1)y
restword(C1sCsyC2),

restword(CyLIsC).,

single_character(44),
sindgle_character(59),
sindle_character(s8),
sindle_character(63).
sindle_.character(33).
sindle_character(44).

in.word(C»C) t- Cor="3%y C=

in_word(CyL) ¢~ Cr="A"y C="
L is C-="A"+

in_word(CyC) ¢— Cr="0"y C=<

in.word(39y,39).
in.word(45,45),

lastword(’.’).
lastword(’1/),
terminators %/
lastword(’ /).,

readword(Cl,WsC2) .

/%
/%
/X
/X
/X
/%

/%
/X
/X

/X
/%

/X

7 KK KKK K KK KK KK K KK KK KKK 3K 3K 3K KKK KKK KK KKK KKK KK KKKk kKK /

/% Reverse a3 list - Clocksin & Mellishy

41 %/

7 KKK KKK K K KK KK KK K K K KKK K K KKK KK KK KKK KKK KK KKK KKKk KKk /

rev(Ll1L2) -
revzar(L1yLCIsLL2).

revzar (CXILIyL2yL.3) -
revzar(Ly[XIL21yL.3),

revear(LlsLsL).

7 KKK KKK KK KKK KKK KKK KKKKKK/
/¥ Write a3 sentence X/

7 KKK KK KK KKK KK KKK KKK KK KKK K/
write_sent(L1) ¢~ nl.
write_sent([FirstiRestl) -

car(FirstsCarFirst)y
write(CarsFirst)y

x/
X/
X/
X/
x/
. 4

v o=} ee w> e

rhreeer X/

+1]

yByeoorZ X/
12900099 X/
X/
X/

~ =D

sentence



write_rest(Rest).
write_rest(L1) - nl,

write_rest(CNext!Restl) !-
runctustion(Next)yly
write(Next)y
write_rest(Rest).

write. rest([CNext!Restl) ¢-
tab(l)y
write(Next)y
write_rest(Rest).

car(WordyCarWord) -
name(Wordy[LFirstiRestl)y
carlet(FirstsNewFirst)y
name(CarWordy[NewFirst!Restl).

carlet(CyMarC) -
C »=ra"yC=a"z"yly
MarC is C - "a"+"A*,

carlet(CsC),

runctuastion(/y’),
runctuation(’s ).
runctuastion(’:’).
runctuation(’?/),
runctuation(’17),
runctustion(.’).,

7 KKK KK A KK KKK KK KK KKK KKK KK KKK KKK KKK KKK KKK KK KKK KKK KKKk K/

/¥ Build-subject idemtifies the rounrhrase subJects of
rrorositions. For examsley assume the sernternce to be
rrocessed is?! “ify ther celticsy wimny therny they citizensy
ofy bostonr willy celebrates.r>. Build-SubJdect (in
condunction with rev) will return <ify <nry <celticsy thelsy
winy theny “rnry <hostony ofy citizensy ther>»y willy
celebratey .>. X/

Z KKK KK KKK KK KK KKK KKK KK KKK KKK KKKKKAKKKKKKKKAKAKKKKK KKK KKKKK XK/

build_ _subd(Cly_rr.r.)

build_subd(Lbvey.1y[Srslrvl.rbwelrlevelrRest).,
build._subd(L.!_1sLSsUTrySyLevelsD.11),

build_subJd(L.!_1yL[SsUTsSrlevelsRest).

build_subd(CH!TIy[Syr1+[Syrlslevel yLHITI) -
is_a(Hrverbyr.)y
build_subJd(TyLLHISIvUlrAnsrLevelyRest) .



build_subJd(CHIT1y[SyUlrARsryLevel yRest) &-
is_a(Hycorn)y
abolish(after_verhri)y

build_subJd(TyLLHISIyUlrANss1rRest).

build subd(CHITIYy[Syrly[SyrlrsLevel yLHITI) ¢-
is_a(Hyverbr_ )y
after_.verb(Level).

build_subd(CFILXITI1YLSyUlrARSsLevelyRest) -
(is_a(Fyverbr_ )y
rnot(is_a(Xyverbry))y
assertz(after_verb(Level))s
== @)y
findnr(CFILXIT1)syCneyL1lsResultySsUsAnsylLevel sRest) .

build_ subd(CHITIsLSyUlrARsyLevelyRest) $-
build_subd(TsL[LHISIyUlvARsslLevelyRest) .

/KKK K K K K K K K K XK K K XK K K XK KK 2K K K K K 2K K K K KK K KK KKK K KK K K K K K Kk Kok Kk /
/% Find the riounrhrase subdect of the rrorositiorn %/
/7 KKK K K KKK K K K K K 3 K K 3K K K K K 3K 2K K K 3K K 3K K K 3K K K K XK KKK KK KKK KKK KKKk /

firndner (CHITlyLnrsNrlyResultySyUsAnsylevel yRest) -
is_a(Hyrrornoundy
Y is Level + 1,
build_subd(TyL[LHlr=lryAnslyYrRest)
retract(after_verb(Y))y

findner(RestyLlrnryLAnsliNsl1lyLrnryLANsS1INF]I]ySyUrAnsslevel yRestl) .

Firndrner (CHITlsLnesyNeIyResultySyUsAnsslLevel yRest) -
rot(after.verb(lLevel))y
rot(is_a(Hradd))»
rot(is_a(Hradv))y
rot(is_a(Hsverbs_))y
not(is_a(Hyrned))y
rot(is_a(Hyaus.verbr_))y
rot(is_a(Hycorn))y
rot(is_a(Hsterm))y
(after_verb(Level)y
rot(is_a(Hyrrer))s
rnot(after_.verb(Level)))yr
Pirndne(TyLrersyLHINFIIyLnry[LHiINF]1lySsUrAnsylLevel yRest) .

finan(EH:TJrEnPrNPJrResultrSrUrAﬁSrLevelrRest) HE
rnot (Ns == [1)»
build_subJ(EH:TJrEEResultlSJrUJrAnSrLeveerest).
/******************************************************/

/% If Code is imstantistedy the text has been rrocessed.



Clean ur the database before reading another tesxt. X/

ZKKAKAAKAKK KK KKK KK KKK KKK KKK KKK KKK KKK KKK K KKK KK KKK KKK KKKKKK K /

clean.ur(Code) -~
nonvar(Code)
abolish(rrorsS),

/% Read another sentence before rrocessing the text. %/

clean.ur(Code) .,

/% End the sentence with a terminsl %/

addterm(AyL. 101,

7 AOKK KKK K KK KK 3K K oK K K oK 3K K oK 3K KK KKK KK 3K oK 3K KK KK KKK KoK K KK KKK KKKk KKk /

/% Frorositional-content fumctions as follows. Texts read
into this rrodgram are of the form "If X them Y. S0 Z." and
'I' (declarative)., So Z."» where Xy Yy Iy and Z are
rlaceholders for srorositions. Fror-cont identifies
rrorositions and their modalities (rositive or nedative)r
catedorizes them as ture Xy Yy Dy or Zy and asserts them
in the datasbase. The data structure is "rror(Tures Sub.dr
Fredr» Tenser Mod).®

Each clause in rror-cont attemrts to matech a sumtactical
rattermn in a3 sentence. Variations on the text "If wou studwy
thern vou will rass. So studge." are used below for purroses
of illustration. X/

7 KK AKOK K K KK KKK K KK K K K 3K KKK 3K 3K 3K 3K KK KK KK 3K KKK KK KK KKK oK Kk kK Kok sk ko k /

rror_cont(LlsMore).,

[

rror.cont (L. Rest]lsMore) -
rror_cont(RestsMore)d.,

rror.cont{(Cbuers .y JvMored.
/% If wou study them +eee X/

eror_cont(Cif!LCnei[SubdllilVerbiRestlllyMore) -
is_a(VerbrverbrTense)dr
build_rred(RestsL[VerblsthensFredsMoredy
urdate_dhb(rSubdrFPredyTenserros)y
rrop.cont (MoresMorel).

/% If wou do not studws them... X/

pror_cont (Cif!LCne!CSubJllifAuxi[Nedi[VerbiRest11111sMore) -
is_alAuxyaux_verbrTense)dy
is_a(Nedrned)r
is_al(Verbrverbr.)y
buildered(RestyEUeerrtheanredrMore)y



urdate_db(xySubdsPredyTenserned)y
rror.cont(MoreyMorel).

/% s+ thern wou will rass,. X/

Frror_cont(CtheniClne i LSubillifAuw ! [Verb!Rest]11]llyMore) ¢-
is_a(Auxyaus_verbyTense) s
is.a(Verbyverbyr_)y
build.rred(RestylVerbly.»FredyMore)y
urdate_db(wySubdsyPredyTensesros) y
rror..cont(MoreyMorel).

/¥ +ee¢  then wou rassed. X/

rror.cont(Ctheni LLnei[SubJll ! lVerbi[HIRest111lyMore) -
notdis_a(Hryneg)),
is.a(VerbrsverbyTense)y
build_rred(Resty[Verbly.sFredsMore)ys
urdate.db(gySubdrFredyTenserros)y
rror.cont(MoreyMorel).

/% You will wass if o0 X/

rror.cont(CLne i LSubJdlliLAuxiVerbiRest]l]]lyMore) -
is.a(Auxyaux.verbyTense)y
is.a(Verbrverby.)y
build_rred(Resty[VerblyifsFredrMoredy

check (More)y
urdate_db(eySubdryFredrTenseyros)y

rror_cont(MorerMorel).
/¥ ... then wou will not rass. X/

eror_cont(Cthern!CLme ! CSubdllilAuxi[Neg! [VerbiRestll1llyMore) -
ig_a(Auxyaux.verbsTense)
ig.a(Nedgrynes)
is_.a(Verbrverbr. )y
build_rred(Resty[Verblsy.sFredsMore)
urdate_db(wySubdsPredsTenserned) s
sror_cont(MoreyMorel).

/% You will mot rass if .. X/

*

Propwcont(EEnP:ESubJJJ:[Aux:ENeslEUerhiRest]JJJ;More) HES
is_a(Auxryaux.verbyTense)y

ig_a(Nedgrrned)y
build_Pred(RestvEUeervifrPredeore)y

check (More)y
uPdate-db(uySubJvPredrTense:nes)y

sror_cont(MorerMorel)d.

/% You rassed if «.. X/



rroFp.cont (CCnriLlSubill!CVerb![H!Rest1llyMore) $-
not(is_a(Hrverbr_)),
is.a(VerbrverbryTense)y

build_rred(Resty[VerblyifsFredyMore)r
check (More)y

urdate_db(gySubdsFredrTerserros)y
rror_cont(MoreyMorel).

/¥ You will rass. %/

rror.cont(CCne i LSubJlliCAux i [VerbiRestl1lyMore) -
is_a(Auxraux_verbrTense) s
is_a(Verbsvaerbr_)>»
build_rred(RestyLVerbls.»FredsMore)y
urdate_db(drSubdrFredrTenserros) s
erox_cont(MoresMorel).

/% You will riot rass. %X/

rrop.cont(CLrmi(SubdlliCAux![Ned![VerbiRestl111l,More) -
is_a(Aumraus..verbsTense)
is.a(Nedrmed)y
is.a(Verbrverbr..)y
build._rred(Resty[Verbly.»PredsMore)d»
urdate_db(drSubdrPredrTenserned) »
rror.cont(MorerMorel).

/%X You rassed. X/

eror_cont(CCne![SubdllilVerbiRestllyMore) ¢-
is_a(VerbrverbrTense)dr
build_rred(RestyLVerbly.sFredrMore)d:r
urdate_db(dySubdrFredrTenserros)y
rroe_cont (MorerMorel).

/% Study wour lesson. X/

crop_cont([Verb!RestlrMore) -
igs_a(Verbrverbr_)>»
buildosred(RestyCVerbly.rFredsMore)

urdate_db(zsCwoulrsFredrfrros)y
sror._cont(MorerMorel)d.

/¥ So studw wour lessorn. X/

*

eror_cont(Cso!lVerbiRestllyMore) -

is_a(Verbyrverbs-Jr»
build-#red(RestrEUeery.vPred;More)y

UPdate_db(z!EBOUJ!PPEd!frPOS)7
rror_cont(MoresMorel)d.

/% Do not study wour lesson X/

*

Prop_cont(tﬁux:ENeﬂ:EUerb!RestJ]];More) :
is_a(Auxrau._verbr. )y



is_a(Nedrned)y

is_a(Verbsverby._ )y
build_rred(Resty[Verbly.sPredsMore)s
urdate_db(zylyoulsFredyfrnesd)
rror_cont(MorerMorel).

/¥ So do not study wour lesson X/

rror_cont(lsoilAuxiCNed![Verb!Restl1l]sMore) ¢-
is_a(Auxyaux_verbr_ )y
is_a(Nedgryried)y
is_a(Verbsverbr_)y
build_rred(RestyLVerbls.sFredsMore),

urdate_ db(zylvoulsFredrfrred) s
rrorcont (MoresyMorel).

/¥ Is the first word "if"? %/

check (CHIT1) ¢~
H == if.,

7 KXKKOK KKK KK KK K K XK 3K KK 3K K 3K KK KK 5K 3K KK KK KKK KK KK K KKK KK KK KKK K /

/% Build-predicate forms the rredicste of 8 rrorosition
by building 8 list whose first member is the main verb.
The list is comrlete whern the arrrorriate marker (e.d.y
ify themny ) is encourntered. X/

/7 KKK KK K K KK K K XK K K K 3K K XK 3K 3K XK XK K 3K XK XK 3 3K K XK K K K XK K K 5K 3K 3K 5K 3K XK K 3K K K K KK Kk K XK/
build_ered(Ll1rFredsMarkersFred,L1).

build_rred(CHead!TaillyFredsMarkeryFredylHead!Teill) (-
(Head == Markery
Head == ,).

build_rred(lHead!TaillsFryMarkeryPredyMore) {—-
build_rred(Taily[HeadiFlyMarkersFredyMore).

7 KKK KK KK KK KKK KK AR K KKK KKK KK KKK K KKK KKK K KKK K KKK K KKK KK KKK/

/% Sreech-act identifies the maJor sreech act being rerformed
by the sreaker. Fossibilities are rromisesy threatsy advicer
and warnings. X/

7KK KKK KK KK K KK 3K K K K K KK KK K 3K K 30K 3K 3K 5 K 3K 3K XK K K KKK KKK K XK K KKK K Kok Kk /
/% The text is im "rmormal form®» viz. *"If X then Y. So Z." x/

speech_act(CoderActsRel) -
FPOP (MY vty )y
rrop(Qy. vy v..r..)?
ProP(Eyr v_r.r.)
(rro_or.adv(CoderActrRel)?
thr_or_war(CoderActsRel)
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other).,

/% More information is rneeded, Query the user. %X/

other -~
mernu(l).,

/¥ The text is of the form "D. So Z."$ e.g.r "The stove is hot.
So don’t touch it", Since the ardument is an enthumemer

tre to generate the missing rremise by searching the knowledge
base., If successfuly call sreech-act adain. X/

sreech_.act(CodesActryRel) -

rror(dySubdrFreds_ryM)y
rror(zy_sFy_yMl)y

dgen_srem(SubdrsFredyMsFyMl)y
sreech.act(CoderActyRel).

/¥ Not enough information to iderntifw the mador sreech act.
Go back and read another sentence of the text. %X/

sreech.act(CoderActryRel).

/ 3KOK KKK OKOK KOK KK KK K K K K K K K K KK ok 3K K oK oK ok Kk K 3K KK Kk 3K 3k Kk Kok Kok sk kokk sk ok /

/% Urdate-database asserts the rrorosition in the database
as well as nmew entries for xros and Mned lists if necessarvy. X/

/7 0K 3K 3 KKK ok kKKK K Kk Bk ok kK KK K K K KK K KK K KKK KK KKK KKK K sk kK /

urdate_db(TurerSubdrPredyTenserM) -
rev(SubdrSubdl)y
rev(Fredy[ViRestl1)y
asserta(erros(TureySubdly[ViRestlr»TenserM) )y
(wros(CLVyros1i_1)}%
asserta(ros(CLVyr0s11)) )y
(xned(LLVyredgli_ 1)}
asserta(<neg(LLVrnedgl1))).,

73K K KKK K K K K 3K 3K 3K KoK K K K KK K 3K KK 3K 30K 3K K KK K K KKK KKK K KKK KKK KoKk Kok /

/% Chande rositive to negastive or vice versa X/

nedgate(Myrmed) -
M == ros.

.o
i

rnedate(Mrros)
M == rned.

/% X is 3 member of list Y. Clocksin & Mellishs rd. 45 X/
member(XsLXi_J).

member(X,L.i1Y1) -
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member(XsY).

/¥ Instantiate Codes Act and Rel(ation) X/

code(CodesCodesActrsActryRelsRel).,

7 KKKKOK K KKK KKK KK KKK KK KKK KKK KK KK KKK KKK K KK KK KK KOk KKKk ok /

(* Promise—or—advice uses heuristics 1y 2y and 4 — outlined
in S?CFIOH 4,3 ~ to determine whether the maJdor sreech act is
rromising or advising. Possible relations are 1 and 2.

(see section 4.2 for discussion of relations) X/

7 50K K 3K KK KK K K K KK KK K K K 3 3 3K 3K 3K 3K 3K 3K 3K K 3K KK XK K KK K K KK X KK K KKK K KKK Kok ok k /
/% Heuristics 1 & 2 - XV is rositive - Relation 1 X/

#ro_or.adv(CoderActyRel) -
rror(xySyLVI ]y rros)
eroe(azySlyLVII dr_syN)y
wros(LLVyrosliRestl)
member(LV1yN1y[[Vyros1iRestl)y

(V == Vly
== Gy
o5 == Ny
Fror(ueS2y v frl)y
S2 == [ily
code(lsCodesrromisedsActylsRel) s
V == VUl
S == Gly
705 == No

code(2sCodersadvisedsActrslryRel)s
Fror(gsS2y. s fr )y

82 == [ily
code(3sCodesrromisedrActslsRel) s
code (4yCodersadvisedrActr1sRel)).

/% Heuristics 1 & 2 - XV is nedative - Relation 1 X/
sro_or.adv(CodesActrRel) -
rrop(xySryLVI ] sned)y
pror(zeyS1sLV1I 9Ny
wned(LLVrnegliRestl)y
member(LV1sNIy[[VsynegliRestl)y
(Y == Yl
S == Gly
rned == Ny
pror("sS2y.rfrldy
g2 == [ily
code(lyCodeyPromisedrActvlyRel)5
Y == Yl
== Gly
medg == N
code(Q;Code;advised;Acty1yRel);
eror(wsS2y e )y



82 == [ily
code(3syCoderrromisedsActylsRel);
code(4yCoderadvisedyActrylsRel)),

/¥ Relatiom 2 x/

Fro.or.adv(CodesActyRel) !~
Pror(dusySy[VIRestlyTrM)y
Pror(=yS1sLV1 _Jr_syN)y
benefit(CLVyMIiRestl11)y
member(LV1syNIyRestl)y
(S == [ily
T == fy
code(SyCodeyrromisedyActr2sRel) s
code(é6ryCodeyadvisedyActry2sRel)),

/¥ Heuristic 4 - Relation 2 %X/

Fro.or.adv(CoderActsyRel) ¢~
Fror(MySrFrrastsM)y
Fror(4YyS1lsyLVIiRestlyT1sM1)y
benefit(LLVsMl1liRest11)y

(S1 == [ily

Tl == fy
code(3rCoderrromisedrActsy2yRel) s
code(érCoderadvisedrActr2rRel)) .

7 KKK K KKK KK KKK KKK KKK KKK KRR KKK R RRACK KKK KKK KK KKk Kk kk /

/% Threat-or-warning uses heuristics 1y 2y and 4 - outlined in
section 4.3 - to determine whether the mador srpeech act is

a threst or 3 warming, Fossible relations are 3 and 4

(see section 4.2 for discussion of relations) X/

/¥(Substitute bhackslash for & when running) X/
7 33K K K 2K K K KK K 2K K 2K 2K 3K 2K 3K 2K 3K 2K 3K 3K 3K KKK K K K KK KK 3K K K K K KK K K KK K KK KK K KKK K/
/% Heuristics 1 & 2 - XV is rositive -~ Relation 3 %/

thr_or_war(CoderActsyRel) -
rror(xeSyLVI Ty oMy
M == rosy
rrop(zyS1yLVLI_Jy_sN)>»
wneg(LCVyrnedliRestl)y
member(LCV1sNIs[LVyrnedliRestl)y

(VY == Ul

S == Sl

M &== Ny

rror{wsS2y._efr_)y

§2 == [ily
code(lyCodeythreatenedrﬁctvSvRel);
V == Uly

== Gly



M &== Ny
code(2yCoderwarnedrsActy3yRel);
Fror(uyS2y _syfy_ )y

82 == [il,
code(3yCodesthreatenedryActs3ryRel);
code(4yCoderwarnedrActsy3yRel) ),

/¥ Heuristics 1 & 2 - XV is nedgative - Relation 3 %/

thr_or_war(CodesActsRel) -
Fror(eSyLVI 1y _yM)y
M == nedgy
Fror(zyS1yLVLI _dy_yN)y
#ros(LLVrrosliRestl)y
member(CV1sNIs[LVsros]!Restl)y

(Y == VU1,

§ == Gly

M &== Ny

Fror(eyS2y vFfr)y

82 == [ily
code(lyCoderythreatenedycty3IrRel);
V == Ul

S == Gl

M &== Ny

code(2yCoderwarnedrAct»3IryRel) s
Fror(usS2y yfr.)y

G2 == [ily
code(3yCoderthreatenedrActsy3rRel) s
code(4yCoderwarnedrActy3ryRel)d ).

/% Relation 4 X/

thr.or_war(CodesActyRel) -
Frror(ysSyLVIRestlyToM)
rror(zyS1yLV1II Ty sN)y
harm(LLVsMIiRestl11)y
member(LV1yNlsyRestl)y
(S == [ily
T == fy
code(S5yCodeythreatenedrActr4yRel) s
code(ésCoderwarnedrActr4rRel) ).

/% Heuristic 4 - Relastion 4 %/

thr_or_war(CoderActyRel) -
‘rrop(xySyFrrastsM)y
rrop(usyS1sLVIRestIyT1sM1)y
harm(CLVyM11iRestl11)y
(81 == [ily»
Tl == fy
code(S;Coderthreatenedrﬁctr4rRel);
code(b;Code;warned;Act;4;Rel)).

/******************************************************/



/¥ dgen-rrem denerstes missing rremises of sracticsl srduments

and asserts their Frorositional contents inm the database.
Two examrles below. X/

Z3KKKKKKKAORKK KKK KKK KK KKK KKK KKK KK KKK KKK KKK KKK KKK KKK KKK /

/¥ Hot thindgs cause burns when touched., %/

dgen-rrem(SubdrFredyrosyLtouch!Rest1syN) -~
negate(NyN1)y
member(hotyFred),
asserta(rror (ryLuyoulsyLtouch Restlsfrros) )y
asserta(rror(uyluwoulsyLherburnedlsfyN1)),

/% Excellent thinds are rleasing to see X/

gen_rrem(SubdsPredyrosyLaseelRestIyN) -
(member(excellentsyFred)s
member(doodyFred) )y
asserta(rror(xrLuoulslseeiRestlyPrros) )y
asserta(rror(uryluoulrLhberrleasedlyfrN)).,

/30K KK K K Ok K 3K K 3K 3K K K 3K K 5K 3K K 3K 3K K 3K 3K 3K 2K 3K 3K 3K K K 3 3K K K 3K oK 3K K 3K K K 3K K 3K oK oK K K KoK XK XK /
/% Outrut dernerates rararhrases of texts. X/
7 0K KK K oK 0 K K K K oK 3K K 3K K K K K K KK 3K 2K 3K 3K K 3K 2K K 3K 3K 3K 3K 3K 3K K 3K 3K 3K 3K 3K 3K 3K K 3K oK K ok oK K K XK Xk /

/¥ Is Code instantiated? If noty sgo back and read
another sentence. X/

outerut(CoderActyRel) -
var(Code) .

/% FPromise or threst - Heuristic 1 - relation 1 or 3 %/

outrut(lrActrRel) -
nly
rror(xySubdyFredrTensesM)
erop(wsSubdlyFredlyTensel yMl)y
rPr2 (M) y
el (M1sV)y

63

make_sent(CLslryLActIyVrLtodyFredl yLiflySubdsUsyFPredsL.11yLIyResrons

ey
write_sent(Resronse)rnly
confirm(Rel).

/% Advice or warning - Heuristic 1 - Relation 1 or 3 X/

outrut(2yActsRel) -
nly
PproP(HySyFyTrM)y
prop(usS1yF1yT1yM1)y
Prop(ZyS2yP2y T2y M2)y
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Rl (MsU)
Fnl(M2:W)
Fhn2(MsUL)
Fnl(M1.V)

make_sent(EEsJ,EAct],Esou],U,EtoJ,PQ,Esince;if;sou];Ul,P,SI,Ewillj
»VsP1:L.1]yLI1sResronse) s

write_sent(Resronse),
confirm(Rel).

/% Promise or threat - Heuristic 2 - Relatiom 1 or 3 X/

outrut(3sActsRel) -
rnles
auantity(Act,Q),
FTor(XsSeFPesTeyM)
Proc{usS1sP1lsT1sM1)y
Pror(zsS2sLHIRIsT2:M2)»
rn2(MsU) s
Frl{(M1sV),
FRl1(M2+,T10) »
Rl (MW y
combine(HsingsH1)»

rev(8+s53)

make_sent(LLslsLActI»VsLtodsFl1sLifrwoudsUsPyL.I1dsLIsR1)

make_ _sent(LT10yLH1lsRsLwillymakeritlsQrLlikelyrthatls»S3»LwilllsWsF
+L.J1C1sR2)

write_sent(R1)y

write_sent(R2)

confirm(Rel).

/% Advice or warning - Heuristic 2 - Relation 1 or 3 %X/

outrut(4sActsRel) -
nlsy
cuantity(ActQ) >
Pros(XesSsPeTrM)»
rror(usS1sF1sT1sM1)
Fror{zsS2yLHIRI»T2sM2)
combine(HsingyH1)»
rev(S5:53)
N1 (MsT10)»
Fr2(MsU)d s
erl(M1sV)

el (M2:W)
make_sent(CCslsLActIsLwoulsWsLtods[HIRI>L.JI»CIsR1)>»
make_sert(CLifrwoulsUsFPsS1sLwillls»VsF1sL.11sL1sR2)

make_sent(CWsLH1IsRyLwillrmakesitlsQsLlikelysthatl»S3,LwilllsT10sF
sLe11sLIsR3Dy

write_sent(R1)>»

write_sent(R2):

write_sent(R3)>»

confirm(Rel).
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/¥ Promise or Threat - Relation 2 or 4 %/

a

outrut(SrActsyRel) ¢~
nly
Pror(xerSyF>TeM) s
Pror(uyS1eLHIRIrTLrML)y
Pror(zsS2¢sP2eT2/M2),
rev(S5y83)y
(T == pasty
PR3 (MrU) ¢
PR2(MrU) )y
Al (M1sV),
FR1(M2¢W)

make-sent(EESJrEACtJvUrEtOJrEHiRJrEierS3rUrPrEoJJrEJrR1)r

make-sent(EEforrthiSyreasonr'S';has:su99estedrthatysou3yw7P2yE.JJr
CIrR2)

write.sent(R1),
write.sent(R2)y
confirm(Rel).,

/% Advice or warning - Relation 2 or 4 %/

outrut(6rActsRel) (-
nly
FTror(XeSeFrTrM)y
Fror(urS1y[HIRI»T1sM1)y
PrOrP(zyS2¢F2yT29M2)
rev(S5y83) s
(T == pasty
FA3(MeU) s
PR2(MrU) )y
Al (M1,V)y
POl (M2yW) s

make_sent([LsrbelievesrthatrifleS3rUrF»S1vLwillIsVyLHIRIYL.II¢LIYR
1)y

make_sent(LLwithrthisrinemindy ’S’rhaslrlActlyLyoulyWeLtolderF2¢L.1y
CIsR2)y

write.sent(R1)r

write.sent(R2)r

confirm(Rel).

/KKKKKKKKKAKIK AR AAAARAKRAKKIKAAARRRAKKIKIKKKKIIAAAAAKAK /

/% Make_sent changes 3 list of lists (e.g., [CaralsyLbrbleLcl])
into 8 list of atoms (e.dg. [ararbrbrcl). Calls are from

outrut clsuses. X/

73K KK KK KK KKK KKK KK KKK KKK KK KK IOKIOK KR IOK KO KOR ORI KOK KKK KKK KK /

make.sent(LlsListslist).



make_sent(LFiRestlyLyList) -
arrend(LyFyLL1)y
make.sent (RestsLliyList).

ZRKKKAOKKK KKK A KKK KA KA KKK KK KKK KK KKK KA KK KKK KKK KKK KK KK /

/¥ Arrend(XyYr»Z) arrends list Y to list X to form list Z.
Clocksin & Mellish» rds, 55-546., %/

7 KKK KK KK KK 3K KK KKK K KKK KK K K K KK KK KK KKK KKK K KKK KKK KKK KK KKK KKK/
arrend(CIyLyL),

arrend (CXIL1DL2,CXIL31) -
arrend(L1,L2,0L3),

Z KKK KKK KK KKK KKK KK KKK K KK KKK KKK KK KKK KKK KKK KK KKK KKKk kkkkkxk/

/¥ Confirm ssks the user whether the rarasshrase is sccurate.

If it isy riew information is ssserted in the datsbasse. If noty
the user is cueried. X/

VR 2222220003200 00 0000000000000 20222202000 000 080222 94

confirm(Rel) -
rly
write(’Is this correct?’)rynly
read.in(QrR)»
(Q == [uesr.dy
new.facts(Rel)s
mernd(1) )y
(riot(pros(_y_y_r.r_))}
nlrwrite(’ %X )smlynld.

7 KKK KK KK K KK K KKK KK KK KK KKK K KKK KKK KKK KKK KK KK KK KKK KKK KKK XK/

/¥ Combirne(X»YsZ) combirmes atoms X and Y to form atom Z.
Trailing e’s are eliminated. X/

Z KKK KK KK KKK KKK KK KK KKK KK KKK KKK KKK KKK KKK KK KKK KK KKK /

combine(XsYsZ) -
rname (XeL1)y
name(YsL2)y
rev(L1yCHITI1)>»
name(erE) s
(CH] == Ev
rev(TsL3)5
rev(CHITIyL3))»
aprend(L3yL2yL4)y
name(ZsL4).,

/******************************************************/

/%X New-facts urdates the benefit and harm lists when 3



rararhrase has been confirmed by the user. %X/

7 KKK KKK K K 3K K oK K KK K K K 3K 3K K 3K 3K K 3K K oK 3K 3K 3K 3K 3K oK 3 oK 3K K oK 3 oK 3K oK oK 3K K oK K K K KK KK/
/% Promise or advice - Relatiom 1 %/

new.facts(1l) (-

Fror(xy vy LVIRIy_syM) >y

rror(uyy _s[CV1IIR1]y_yM1)y
rror(zy _y[V2IR21y_syM2)
(benefit(LLVsM]iRestl);
asserta(benefit(CLV,yM11)))y
(benefit(LLV1sM1liRestl1]);
asserta(benefit(CLV1yM111)))y
(benefit(LLV2sM2] i Rest2])
asserta(benefit(CLLV2,M211))).

/% Fromise or advice — Relation 2 %X/

a“

new.facts(2) -
rror(y s LVIRIy_sM) s
rror(gr_y[V1IR1]y. .sM1)>»
rror(zy s LV2IR2]s_yM2) >
benefit(LLV1isyM1liRestll1)y
(member(LV2yM2]sRestl);
retract(bernefit(CLLV1iyM1]liRestl11))>
asserta(benefit(CLV1,M1]!LLV2yM2]1iRest111))) >
(benefit(CLLVsMI1iRestl);
asserta(benefit(LLVsMI11))).,

/% Threat or warning - Relation 3 X/

new_facts(3) (-
rror(xKr_yCVIR]y_sM)»y
rror(yy_»CVIIR1]1y_sM1) >y
rrorp(zy_y[V2IR21y .y M2)
(harm(LCLVyM]iRestl)s
assertatharm(LLVyMII)) )
(harm(CCV1yM1liRest11)s
asserta(harm(CLV1yM111)))>y
negate (M2yM3) »
(harm(LCLV2yM31iRest21)s
asserta(harm(LLV2yM313))).

/¥ Threat or warning - Relation 4 X/

new_facts(4) (-
rrop(xy_yLVIRIy_sM)>»
pror(uy_sCV1IR11y_sM1)>y
pror(zy_yLVU2IR21y v M2) >y
harm(LLV1,yM1liRest11)y
(member(LV2sM2]1rRestl)
retract(harm([ﬂUl;Ml]iRestl]))y
asserta(harm([[Ul;Ml]:EE027M23tRest1]J)))y
(harm(LCLVyMliRest])?
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sssertatharm(LLVyMIT))),

/KKK KRR KKK KKK KKK KKK K K KKK KKK K o K KKK KK kK KKKk KK /

/% Menu cueries the user for additional information when
the rrogram (1) has inarcuratelw rararhrased a text or
(2) has been unable to rararhrase at sll. Information

elicited is recorded in the database and 38 new rararhrase
is attemrted., %/

/KKK KKK K KKK KK KKK KKK K oK KoK K KK 3K K K K K K 3 3K oK oK KK KK K K KoK oK ok Kok Kok K /

/¥ If Y is in the hearer’s interestsy urdate the benefit lists
and goto menu(2), If Y is not in the hearer‘s interestss
urdate the harm lists and doto menu(3). Otherwiseyr advise

the user that the text is bewond the score of the rrodram. X/

menu(l) -

nlywrite(’Let Y be the state of affsirs described in the
conseauent of the rremise.’)rrly

write(/Which of the following most sccurately describes the
viewroint of the sresker?’/dsrlsnly

write(’A, Y is in the interests of the hearer.’)synly

write(’B, Y is not in the interests of the hearer.’)snly

write(’C. Y does rnot affect the interests of the hearer one
was or the other.’)snlvnly

rrorl{(uy _yLVIRestIy_sM)»

read._in(QsR)y

(Q@ == Lar.dy

(beriefit(LLVyMIIR11) 5

asserta(benefit (CLV,M11))),y

merns(2) 4

Q == [by.]>y

(harm(LCLVyMIIR11) %

assertaCharm(LLVsMII)) )y

menty(3)

bad_text).

/% Promise or advise - Heuristic 3.

Asl whether the relation is 2y 1y or S. If 2y urdate the
benefit list. If 1y urdate the xros and xned lists. In either
casey invoke sromise-or—-advise. If 5y advise the user that
the temxt is bewond the score of the rrodram. X/

¢

merni(2) 3
nley . .
write(’Let X be the state of affairs described in the

antecedent of the 7)» . o . .
write(’rremise and Z the action srecified in the conclusion.

l) .
’ write(’Which of the followind most accuratelw describes the
K
write(’viewroint of the sreaker?’)snlynly
write(’A. The hearer should do Z in anticiration of Y.’ )snly
write(’B. By doing Z the hearer would increase the
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likelihood of X.’)snly
write(’C. Neither of the above.’dsnlrnly
Pror(xr .y LVIRIy_syM) s
Froe(uy sy CVLIR1Ty s M1),
Pror(Zy 2 LV2IR21y_sM2),
read. . in(QsR3),
(Q == [ay.]»
(benefit(LCLV1sM11!Rest])y
member(LV2yM2]1yRest)
retract(benefit(CCV1,M11!Rest]) )y
asserta(benefit([[UlleJ:EEUQ;MQJ:RestJJ)))y
Fro.or.adv(CodelrActlisRell)s
outrut(CodelrActlsRell)y
clean.us(Codel)s

== [bhy,Jy

(ros(LLVyrosliRest])y
member(CV2,M21y[LVrros]iRestl)y
bad_teuts
(M == pos,
retract Giros(CLVrros]iRest]))y
asserta(uros(CLLVyro0s]!CCV2:M2] I Rest]]1) )y
redgate (M2,N2)»
retract(xneg(LVrynegl ! Rest21))y
gsserta(xneg(CLVynedl i CLV2,N2]1Rest211)) 3
retract(xneg(CLiVrsnedgl!iRestl))y
agsserta(ned(LlVynedl CLV2,M2]Rest11))y
nedate (M2yN2)
retract (ros(LLVryros]iRest21)),
asserta(xros(LlVyros] i LLV2yN2TiIRest211)))y
Fro.or.adv(CodelrActlsRell),
outrut(CodelrActisRell),
clean.ur (Codel)) s
bad.text).

/¥ Threat or warning - Heuristic 3.

Ask whether the relastion is 4y 3y or 5. If 4y update the
harm list, If 3» urdate the Hros and xned lists. In either
casey invoke threast-or-warning., If S5, advise the user thsat
the text is bevond the score of the rrodram %/

mernu(3) -

nly ‘ .

write(’Let X be the state of affairs described in the
antecedent of the ‘) o ‘ .

write(‘rremise and Z the action srecified in the conclusion,
‘o

write(’Which of the following most accuratelw describes the
‘o

write(’viewroint of the sresker?’/Jdsnlrnls . .

write('A, The hearer should do Z in anticiration of Y.’)snly»

write(’B., By doing Z the hearer would Hecrease the
likelihood of X+’)snly )

write(’C., Neither of the above.’)rnlsynly

prom(y vy LVIRIy 2 M)y

cros(yy yLVIIR1Iy o M1y



Fror(zy_sLV2IR21y_yM2),

read. in(QsR3)y

(Q == [Layr,]y

(harm(LLV1yM11!Rest])y
member(LV2yM2]sRest);
retract(harm(LLV1,M1]!Rest])),
asserta(harm([[Ui;Mi]:EEU2:M2]:Rest]])))v
thr_.or_war(CodelsActlsRell)s

outrut (CodelsActlisRell)y

clean.ur(Codel);

Q == Lhy.dy

(xned(LLVryned] ! Rest])s
member(LV2yM21y[[Vyned] ! Rest])y

bad_ texts

(M == posy

retract Cined(CLVrymed] ! Rest1))y
asserta(xned([LVyned]!LLV2yM21!Rest1]))
nedate(M2yN2)»
retract(xros(LLVrros]iRest21))y
asserta(xros([LVyros]!iCLV2yN2]!Rest211));
retract («ros(LLVyros]iRestl))y
assertaCros([LVyros]!iLLV2yM2]!Rest11))y
negdate (M2yN2)»

retract (xneg(LLVynegliRest21))y
assertaCned(LlVyned] ! LLV2yN2] ! Rest213)))
thr_oor.war(CodelrActirRell)s

outrut (CodelrActlsRell)
clean.ur(Codel));

bad.text).,

7 KKK K K K K K K KKK K K KKK K KKK KKK KKK KKK KKK KKK KKKKKKKKKKKKKK/

/% Bad-text informs the user that the text is bewond the
score of the srodram and retracts s3ll srorositions %X/

7 KKK KK KKK K KK KKK KK KKK KK K KK KKK KK K K K K K K KK K KoK K KKK KKKk KKK XK/

bad_text ¢~

rnly . .

write(’In addition to assertionsy this rrodram recodgnizes
only four ‘) .

write(’tures of sreech acts - Frromisesy threatsy advicer and
)

’ write(‘warnindgs, The text falls under rnomne of these

catedories., ')y

clean.u=(1)>

nlrnlrwrite( X )rnly

nl.

JKKKKAKKKAAA KKK KKK KIKKKKKKKKKKKKII K KKK KKK AAAAAAAKK KKK K/

iti i i ty list or 3 nedative
/% Positive-or-nedative assigns the emr 1
to the second argument., These clauses are invoked bs outrut., X/

70



Fnli(rosyCl),
rnl(nedgyLrniotl).

Fn2(rosyC1),
rn2(negyCdornotl).

Fn3(rossyL1),
rn3(negyLdidymotl).

/¥ Quantity assigns "more" or "less" to the second argument.
These clauses are invoked by outrut. %X/

euantite(rromisedyCmorel).
euantity(advisedyCmorel).
auantity(threastenedyLlessl).
auantity(warnedyLlessl).

ZKXKK KK KKK KKK KKK KK KK/
/¥ Data Rase x/
ZRKKKKKK KKK K KKK K KKKk /
/7% Verbs %/

is_a(studysverbrsrr).
is_a(rassrverbrrr).,
is_a(finishrverbrer).,
is_a(letsverbrer).,
is_a(failrverbrrr),
is_a(thinksyverbsyrr).,
is_a(relaxrsverbsrr).,
is_a(diversverbrser).,
is_a(droundyverbser).,
is_a(besverbrrr).,
is_a(overstudgryverbrrr),
is_a(hitrverbrrr),
is.a(smokeryverbrrr).,
is.a(gorverbyrr).,
is_a(takesverbsrr).,
is.a(discontinuesverbrrr).,
is.a(chandesverbsrr).,
is.a(willrverbsyf).,
is.a(savesverbrrr).
is_aChelrsverbsrr).,
is_s(overstudiedrverbsrast).
is_a(residgnsverbrFri.,
is_s(startsverbrrr).
is_a(insistrverbsysrr).,
is.a(bugrverbsrr),
is_a(chooserverbrrr).
is_s(makerverbrsrr).,
is_s(closesrverbyrrl.
is_a(fallyrverbsyrr).
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is_a(sellsverbrer),
is_a(waitrverbrer),
is.a(issverbser).,
is_.a(touchsverbrser),
is_a(seesverbrer),
is.a(wonrverbrrast),
is.a(havesverbrer),
igs.a(studiedsverbrrast),
is_a(feelsverbsrr),
is.a(endoyrverbrer),

/¥ Auxiliary Verbs X/

is.alisraux.verbrser),
is.a(didyaurx.verbrrast).
is.a(areyaux.verbrer).,
is.a(hasrau.verbrer).,
is.a(wasyaux.verbrrast).,
is_a(willyrau.verbryf).,
is.a(dovaux.verbysrr),
is.a(doessaux.verbrsr),
is.a(haveraux.verbrsrd,

/% Prerositions X/

is.a(torrrer).,
is_.a(byrrrer).,
is.a(onserer).
is.a(ofrrrer).,
is_a(insFrrer).,

/X% Addectives X/
is_a(hotyadd).
is.a(excellentyadd).
is_a(goodyadd).

/% Adverbs X/

is_a(veryyradv).
is_a(auiteradv).

/% Terminators X/
igs_a(.rterm).
is.a(?yterm).
is.a(lyterm).

/% Connectives X/
is_a(ifrconn).
is_a(thenyconnmnd.

is_a(sorconn).

/% Nedation X/



is.a(notsneg),

isis!hkd43020347
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6. FROGRAM OUTFUT

6.1 HEURISTIC 1

INFUT IS OF THE FORM "IF X THEN Y., S0 00 Z. HEURISTIC 1 IS
EMFLOYED FOR UTTERANCES IN WHICH X = Z OR X = -Zy WHERE *=" IS TO
BE READ AS "SUBSTANTIALLY IDENTICAL TO".

isishkd4302C22] rrolod
C~Frolodg version 1.4

i P~ [searlell,
searlel consulted 33004 butes 7.449997 sec.,

yes
i - talk.

HEURISTIC 1 - FROMISES

13 If wou finish wour homework ther I will let wou watch
television. So fimish that math,

S rromised to let wou watch television if wou finish wour
homework.,

Is this correct?
1t ves.,

X

14 I will dive wou five dollars if wou do not fail wour exam, So

do not fail.,
’

& promised to dive wou five dollars if wou do rnot fail wour exam.

Is this correct?
1t ues.,

X

HEURISTIC 1 -~ THREATS

1¢ T will dground wou for a week if wou fa3il the test tomorrow. So
do rnot fail.

S threatened to ground sou for a week if wou fail the test
tomorrow,

Is this correct?
13 ues,



X

1! Finish wour homework, I will rot let wou watch television if
You do not finish,

S‘threatened rnot to let wou watch television if wou do rot
finish,

Is this correct?

1 wes,

X

HEURISTIC 1 ~ ADVISE

it If gou study for the exam thern gou will rass. So studwy hard.

8 advised wou to studuy hard since if wou study Por the exam wou
will rass.,

Is this correct?
1! uwes.

X

i+ If "wou do rnot smoke then wou will be healthier. So do riot
smoke.

S advised wou rmot to smoke since if wou do riot smoke wou will be
healthier.

Is this correct?
1f des.,

X

it You will feel better if wou do not smoke. So do rot smoke
chear cidars.,

S advised wou mot to smoke chear cidars since if wou do rnot smoke
gou will feel better.

Is this correct?
1! wes.

X

HEURISTIC 1 -~ WARNINGS

!t Do not overstuds for the test. You will be too tired to take
the exam if wou overstudy.

S warned wou riot to overstudy for the test simce if wou overstudu
wou will be too tired to take the exam.
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Is this correct?

i1t ves,

X

i¢ If vou do not study a3t 211 then wou will fz3il. So studw at
least an howur.

S warned wou to study a3t lezst an hour since if You do not study
a2t 811 vou will fazil,

Is this correct?

i1t ves,

X

THE FOLLOWING CASES STRIKE ONE AS OIIl SINCE THEY CLASH WITH

CONVENTIONAL VALUES. THE FARAFHRASES CAFTURE THE ODDNESS AND TO
SOME EXTENT EXFLAIN IT.

it If wou finmish vour homework then I will dground wou for the

weekend, So fimish wour homework.

S rromised to dground wou for the weekend if uwou finish wour
homework.

Is this correct?
1t ves.,

X

1t TP vou rass wour exam then I will dive wou five dollars. So do

not 358 YOuUT X3

S threztened to give wou five dollars if You rP3SS YOUT e@Xam.

Is this correct?
1t yes.,

X

1t If wou studw for the test then wou will rass for sure. So do
not study for even fifteen minutes.

5 warned wou not to study for even fifteen minutes since if wou
study for the test wou will rass for sure.

Is this correct?
i1 ves.

p ¢
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IN THE NEXT THREE EXAMFLESy THE SFEECH ACTS IN QUESTION ARE
BEYOND THE SCOFE OF THIS FROGRAM. THE ILLOCUTIONARY FORCE IS THAT
OF REQUEST IN THE FIRST TWO EXAMFLES AND MORAL AFFEAL IN THE
THIRD,  NOTE THAT THE ACCURACY OF A FARAFHRASE DEFENDS ON THE
CONTEXT OF THE UTTERANCE. ONE CAN EASILY IMAGINE CONTEXTS IN
WHICH THE FROGRAM‘S FARAFHRASES WOULD EE RIGHT ON TARGET.

i+ Helr me with this stuff. I will rass the test if wou helw.

8 rromised to rass the test if wou helr.

Is this correct?
1t rno.

Let Y be the state of affairs described in the conseauent of the
Fremise.

Which of the following most sccurateluy describes the viewroint of
the sresker?

A, Y is in the interests of the hearer.

E. Y is not in the interests of the hearer.

Cse Y does not affect the interests of the hearer one waw or the
other.

it Co

In addition to assertionsy this erodram recodgnizes only four
tures of sreech scts - promisesy threats» advicer andgd warnindgs.
The text falls under rorme of these catedories.

X

't Helr me with this materisl. I will f3il the test if wou do rnot
helwr,

S threaterned to fail the test if wou do not hels,

Is this correct?
¢ mo.
Let Y be the state of affairs described in the conseauent of the

Fremise.
Which of the followinst most accurately describes the viewroint of

the sreaker?
A Y ig in the interests of the hearer.,

B. Y is not irm the interests of the hearer.
C. Y does not affect the interests of the hearer one way or the

other.
1t C.

In addition to assertionsy this rrodram recognizes only four
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tures of sereech acts - Fromisesy threatsy advicer arnd warnings.
The text falls under none of these categories.

X

[} : . . .
.? If wou give to the relief fund then wou will save African
lives, 80 dgive dererously,

8 advised $0u to dive denerously since if wou dive to the relief
fund wou will save african lives.

Is this correct?
't o,

Let Y be the state of affairs described in the conseauent of the
Fremise.

Which of the following most accuratelw describes the viewroint of
the sreaker?

A, Y is in the interests of the hearer.

B, Y is rmot in the inmterests of the hearer.

Ce Y does not affect the interests of the hearer one way or the
other.

e Co

In addition to assertionsy this erodram recodgnizes only four
tures of sreech acts - rromisesy lthreastsy advicer and warnirndgs.
The text falls under none of these caledories.

6.2 HEURISTICS 2 AND 3

HEURISTIC 2 IS EMFLOYED FOR ARGUMENTS IN WHICH Z (THE ACTION
MENTIONED IN THE CONCLUSION) WOULDy IF PERFORMED, EITHER INCREASE
OR DECREASE THE LIKELIHOOD OF X (THE EVENT MENTIONED IN THE
ANTECEDENT OF THE PREMISE). TO PROCESS SUCH CASESs THE FROGRAM
MUST FIRST BE TAUGHT THE AFFROFRIATE RELATION BETWEEN X AND Z.

Xisis—-hkd4302L21 eprolod
C-Prolog version 1.4

! = [searlell.
searle? consulted 32944 butes 6.999996 sec.

Hes
I talk.
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HEURISTIC 2 - FROMISES

IN THIS CASE; THE FROGRAM FIRST HAS TO BE TAUGHT THE RELATIONSHIF
BETWEEN STARTING AND FINISHING A FROJECT.

Pe Start.on Your math right awaw. I will let wou watch television
tonight if wou finish 2311 wour homework before si.

USING HEURISTIC 3 THE PROGRAM NOW NARROWS THE FOSSIBILITIES.

Let Y be the state of affairs described in the conseauent of the
Fremise.,

Which of the following most accurastely describes the viewroint of
the sreaker?

A, Y is in the interests of the hearer.

E. Y i not in the interests of the hearer.

Ce Y does not affect the interests of the hearer one waw or the
other.

i A
THE RELATION IS EITHER 2y 1y OR 5 -~ BUT WHICH ONE?

Let X be the state of affasirs described in the antecedent of the
rremise and Z the action srecified in the conclusion. Which of
the followind most accuratelwy describes the viewroint of the
speaker?

A The hearer should do Z in anticirstion of Y.
E. By doind Z the hearer would increase the likelihood of X.
Ce Neither of the above.

1+ B

S rromised to let wou watch television tonight if wou finish all

wour homework before si, .
Starting on wour math right aswaw will make it more likelw that

you will finish 311 gour homework before si,

Is this correct?

Ve
1e HES .

X

THE FROGRAM NOW KNOWS WHAT IT NEEDS TO KNOW IN ORDER TO
FARAFHRASE SIMILAR CASES.

14 Start wour essaw., I will let sou dgo to the show tonight if wou
finish wour homework this afternoon.

S promised to let wou go to the show tonight if wouw finish wour

i this aflternoon. . . o
gggi:?;g your essay will make it more likels that wou will finish



80

Your homework this afternoon.

Is this correct?

[ K 4

14 YHERS,

X

i1¢ If wou fimish wour homework before siyx then thew will #give wou
more work to do. S50 do rot start until five forty five.

S warned wou not to start until five fortwy five.

If wou finish wour homework before six they will dive wou more
worlk to do.

Not s@artips until five fortwy five will make it less likely that
wou will finish wour homework before sid.

Is this correct?
1 dyes.,

X

[ K 4

i1t If wou do mot fimish studuing for the test then wou will fail
for sure. S0 start studuing 3s soon as rossible.

S warned uvou to start studuing as soon as rossible.

If wou do rmot finmnish studuing for the test wou will fail for
SUTE.,

Startindg studuing as soon as rossible will make it less likelu
that wou will not fimish studuing for the test.

Is this correct?
1! yes.

X

'3 Do mot start wour homework until mine. If wou do not finish
before nimne thirty then thew will helr vou do it.

8 advised wou not to start wour homework until nine.

If wou do rmot finish before mine thirtw thew will helr wou do it.
Not starting wour homework until nime will make it more likelw
that wou will not finish before nine thirtu,

Is this correct?
1! yes.

X

1t If wou do not finish wour homework then I will discontinue
wour allowance. So start right now.

S threatened to discontinue wour 3llowance if wou do not finish

homework., ) _
gigitigg right now will make it less likelw that wou will not

fimish wour homework.
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Is this correct?
14 ves,

X

i T~ talk.

HEURISTIC 2 - THREATS
IN THE FOLLOWING SEQUENCEs THE FROGRAM FIRST LEARNS THE
RELATIONSHIF BETWEEN HITTING FEOFLE AND BEING NEAR THEM.

10 I will not let wou watch television tornight if wou hit wour
sister. So do not H€o rear her.

USING HEURISTIC 3y THE FROGRAM NARROWS THE FOSSIBILITIES

Let Y be the state of affairs described in the conseauernt of the

Fremise.
Which of the followindg most accuratelwy describes the viewroint of

the sreaker?

As Y is in the interests of the hearer.
Be Y is not in the interests of the hearer,
Ce. Y does rot affect the interests of the hearer ore waw or the

other.
R
THE RELATION IS 4y 3y OR 5. BUT WHICH ONE?

Let X be the state of affairs described in the antecedent of the
rremise and Z the action srecified in the conclusion. Which of
the following most accuratelw describes the viewroint of the

sreaker?

A. The hearer should do Z in anticiration of Y.
E. By doing Z the hearer would decrease the likelihood of X,

C. Neither of the above.

i1+ B,

8 threaterned mot to let wsou watch television tonidght if wou hit
wyour sister.



Not doing near her will make it less likelw that wou will hit
Your sister.

Is this correct?

e

e HES,

X

THE FPROGRAM NOW KNOWS WHAT IT NEEDS TO KNOW IN ORDER TO
FARAFHRASE SIMILAR CASES,

i3 I will rot let wou watch television tomight if wou hit wour
sister. So do rot do near her.

S threaterned not to let wou watch television tonight if wou hit
wouir sister.

Not going near her will msake it less likelw that wou will hit
your sister.

Is this correct?

1! wes.,

X

18 I will let wou wateh television tormight if wou do not hit wour
sister. S0 do not g0 rnear her.

S rromised to let wou watch television tonight if wouw do rnot hit
wour sister.
Not going near her will make it more likelw that wou will ot hit
your sister.

Is this correct?
1d 4es.,

X

1¢ If wou do mot hit wour brother then he will not hit wou back,
So do rot go mear him for the rest of the daw.

S advised wou not to go near him for the rest of the daw.

If wou do not hit wour brother he will rnot hit wou back.

Not sgoing near him for the rest of the dauw will make it more
likelwy that wou will not hit wour brother.

Is this correct?
1 yes.

X

14 If wou hit wour brother then he will hit wou back. So do rnot
g0 near him.

S warned wou not to Ho near him. _
If wou hit wour brother he will hit wou bachk.
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Not doindg rmear him will make it less likelw that wou will hit
$wour brother.

Is this correct?

14 wes,

X

!: If_gou do rot hit wour brother then he will think that wou are
ignoring him. So g0 near him.

S warned wou to g0 mear him.

If wou do rnot hit wour brother he will think that you are
idnoring him.,

Going near him will maske it less likelw that wou will riot hit
wour hrother.

Is this correct?
1L owes.,

X

i1t If wou hit wour bother then he will mot hit wou back. So dgo
near him,

S advised wou to g0 near him.

If wou hit wour bother he will mot hit wou back.

Going near him will make it more likelw that wou will hit wour
bother.

Is this correct?

1+

1e HES

X

1 e
[ 2

HEURISTIC 2 - ADVICE
IN THIS SEQUENCEs THE FROGRAM IS TAUGHT THE RELATIONSHIF BETWEEN
STUDYING FOR AND FASSING AN EXAM.

isishkd4302013] #rolod

C~Frolod version 1.4

! P~ [searlell.

searle? consulted 32904 butes 6.883331 sec,

$es
17— talk,

1t If you rass sour exams then sour mother will buw wou a stereo.
So study hard,

Let Y be the state of affairs described in the conseauent of the
FrEemise.
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Which of the following most accurately describes the viewroint of
the speaker?

A, Y ;s in the interests of the hearer.
Be Y is not in the interests of the hearer.

C;h Y does not affect the interests of the hearer one waw or the
0 [c: 8 Y

Ve
e 3o

Let X be the state of affairs described in the antecedent of the
rremise and Z the asction srecified in the conclusion. Which of

the following most accuratelw describes the viewroint of the
sreaker?

A The hesrer should do Z in anticiratiorn of Y.

B. By doing Z the hesrer would increase the likelihood of X.
Cs+ Neither of the above.

i1 E.

S advised wou to studws hard.

If wou rass wour exams wour mother will buy wou a3 stereo.
Studuing hard will make it more likelw that wou will rass gour
eXaMs .

Is this correct?
1 4es.

X

THE RELATIONSHIF HAS BEEN LEARNED. SIMILAR CASES CAN NOW BE
PROCESSED.

'3 Study hard, If sou rass gour exams then gour mother will buw
gou 3 stereo.

S asdvised wou to studws hard.
If wou rass Your exams gour mother will buy wou 8 stereo.
Studwing hard will make it more likelw that wou will rass wour

X3MS »

Is this correct?
1! wes.,

X

1 I will buw gou a bright new wowo if wou rass at least orne of
your tests., So studs ur.

S promised to buw wou a bright new wowo if wou rass at least one

f ur tests. .
gtuzging ur will make it more likelw that sou will rass at least

one of wour tests.
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Is this correct?
1! wes,

X

1 ¢
it If wou do rot rass wour exams then I will dround gou for the
weekend. So study as much as QO CaN .

S threatened to dround wou for the weekend if wou do rnot rass
YOUT @X3MS.

S@uduing as much a3s wou can will make it less likelw that wou
will not epass vour ewams.

Is this correct?
1 ¢

1e HES,

X

it If wou do nmot mass wour tests then gour mother will take

unsrecified action adainst wou. So studuy verw hard for those
eHams .

S warned gou to study verwy hard for those exams.

If wou do mot rass wour tests wour mother will take unsrecified
action adainst wou.

Studuing verwy hard for those exams will make it less likelwy that
gou will rmot =3¢ vwour tests.

Is this correct?
1 yes,

X

't If wou rass all wgwour tests then wour mother will dground wou
for the weekenrnd. So do not studs st a11.

8 warned wou not to studws at all.
If wou rass all wour tests wour mother will dround wou for the

weekend.,
Not studuing at 311 will make it less likelw that vou will rass

all wour tests.

Is this correct?
1 ges.

X

R L

RISTIC 2 — WARNING i}
e 1S SEQUENCE, THE PROGRAM LEARNS THE RELATIONSHIP BETUEEN

TAKING BETTER CARE OF SOMEONE AND CHANGING ONE‘S ATTITULE.



86

isis I hkd4302E81 rsrolog
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i P~ Lsearle2l,
searle? consulted 32856 butes 6.916664 SEeC,

yes
i - talk,
i+ If wou do not take better care of wour sister thern she will

ins%st on having 3 babusitter while we are dorne. So chandge sour
attitude.

Let Y be the state of affairs déscribed in the conseauent of the
Fremise.

Which of the followindg most accurately describes the viewroint of
the speaker?

A, Y is in the interests of the hearer.

B, Y is rnot im the interests of the hearer.

Cs Y does rnot affect the interests of the hearer ome waw or the
other.

i¢ B,

lLet X be the state of affairs described in the antecedent of the
rremise and Z the action srecified in the conclusion. Which of
the followindg most accurastely describes the viewroint of the
sreaker®

A+, The hearer should do Z in anticiration of Y.
E. Bw doing Z the hearer would decrease the likelihood of X.
Cs. Neither of the above.

it B.

§ warned wou to change wour attitude.
If wou do riot take better care of wour sister she will insist on

having a babusitter while we are dgone,
Chandging wour attitude will make it less likelw that wou will not

take hetter care of uwour sister.

Is this correct?
1t wes.,

X
THE RELATIONSHIF HAS BEEN LEARNED.

1t Chande wour waws. She will insist on a babuysitter if wou do
not take better care of her.

§ warned wou to change wWoOUT WaYS. o '
If wou do rot take better care of her she will insist on a

babusitter.

Changing wour waws will make it less likels that wou will not
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take better care of her,

Is this correct?

[ K 4

e HES .,

X

[ K 4
LK 4

; ;f 1a1N] takg better care of wour sister themn she will not
insist on having a babusitter. So chandge wour attitude.

S asdvised wou to charnge wour attitude.

If <ou take better care of wour sister she will riot insist on
having a babusitter.,

Chandging wour attitude will make it more likelw that wou will
take better care of uvour sister.

Is this correct?
1t wes.

X

1t I will discontirnue wour allowance if wou do rnot take better
care of wour brother. So chande wour attitude.

S threateried to discontinue wour allowance if wouw do rot take
better care of wour brother.

Chandging vour attitude will make it less likelw that wou will riot
take better care of wour brother.

Is this correct?
1t wes.,

X

1¢ T will dgive wou five dollars if wouw take good care of wour
brothers while I am away. So change sour attitude.

S mromised to give wou five dollars if wou take good care of wour

brothers while i am swauw. ' .
Chanding wour attitude will make it more likely that wou will

take good care of wour brothers while i am awau.

Is this correct?
1! yes.

X

1 [ will give wou five dollars if gou take care of uwour sister

LK 4

for the rest of the das. So chande sour surly wass.

g rromised to give wou five dollars if wou take care of wour

sister for the rest of the das. . . |
Changing wour surly waws will make it more likelw that wou will

take care of uwour sister for the rest of the dau.
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Is this correct?
1! yes,

X

it I will dgive wou five dollars if wou do ot take better care of
gour rets. So do not chande wour attitude.

S promised to dive wou five dollars if wou do rot take better
care of wour rets,

Not chandging wour attitude will make it more likelw that wou will
not take better care of wour rets.

Is this correct?
1 f Yes,

X

.

IN THE FOLLOWING SEQUENCEs S RBELIEVES THAT IT IS POSSIERLE THAT X
AND THAT IF X THEN Y. THE HEARER IS URGED TO DO Z IN ANTICIFATION
OF Y. TO FARAFHRASE SUCH CASESy THE PROGRAM MUST FIRST LEARN THE
AFFROPRIATE RELATION EETWEEN Y AND Z.

PROMISES

't Choose what kind of stereo wsou want. If wou pass all wour
exams then I will buw wou 3 stereo.

Let Y be the state of affairs described in the conseauent of the

Fremise. . ] _
Which of the following most accuratelws describes the viewroint of

the sreaher?

A, Y is in the interests of the hearer.
B, Y is rnot in the interests of the hearer.
C, Y does rnot affect the interests of the hearer one waw or the

other.
i1 A,

Let X be the state of affairs described in the antecedent of the
premise and Z the action srecified in the conclusion. Which of
the following most accuratelw describes the viewroint of the

speakerT

he hearer should do Z in anticiration of Y. .
g: Esedoing 7 the hearer would increase the likelihood of X,

C., Neither of the above.

it A

g promised to buw wou a stereo if wou rass all wour exams.,
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For this reason 8 has suddgested that wou choose what kind of
stereo wou want.

Is this correct?
1! uwes,

X

1 e . v
it I will buw wou 3 box if wou pass your courses. Choose what
kind gou want.

8 rromised to buw wou 3 box if wou Pa3ss wour COLUTSES,

For this reason S has suddested that wou choose what kind wou
want.

Is this correct?
1 yes.

 §

ADVICE

i1t If wou rass wour test then wour uncle will buy wou 3 bike.
Choose a3 bright shingy one.

8 believes that if wou rass vour test wour uncle will buy wou a
bike.

With this irm mind 8 has advised wou to choose a3 bright shing one.

Is this correct?
13 ues.,

 §
THREATS

1+ If wou do rot rass wour exams then I will #ground wou. So do
not make anw rFlans for the weekend,

Let Y be the state of affairs described in the conseauent of the

Fremise.
Wwhich of the following most accuratels describes the viewroint of

the sreakerT

A, Y is im the interests of the hearer.
B, Y is not in the interests of the hearer.,
C. Y does rot affect the interests of the hearer one waw or the

other.
i1+ B.

Let X be the state of affairs described in the antecedent of the
sremise and Z the action grecified in the conclusion. Which of
the following most accuratelw describes the viewroint of the

speaker?
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A. The hearer should do Z in anticiration of Y.
B. By doing Z the hearer would decrease the likelihood of X.
C. Neither of the above.

8 threstened to ground wou if Y04 do Mot FBSS YOUT eXSmS.

For this reasom S has suddested that wvou rot make any rlans for
the weekend,

Is this correct?
13 wes,

X

[ N 4

i+ If "wou do not rass wour wear them I will ground wvou
indefinitelw, So do rnot make arny rlans for the rext six weeks or
S0

8 threastened to dround wou indefinitely if wou do not rass wour
Hear.

For this reason S has sudgdested that wou rot make any rlans for
the next six weeks or so.

Is this correct?
1t yes.

X
WARNING

1% Your mother will dground wou forever if -you do not rass the
cuiz tomorrow. S0 do not make zny rlans until wou reach
adulthood.,.

S believes that if wou do not rass the euiz tomorrow wour mother

will dground wou forever. .
With this in mind S has warned wou rmot to make any rlans until

gou reach adulthood,

Is this correct?
1 "Yes.

X

NG PR&CES CAN BE AN ADVANTAGE OR A DISADVANTAGE DEFPENDING ON
ESEEé CIRCUMSTANCES. IN THE NEXT SEQUENCE, BOTH CASES ARE

ILLUSTRATED.

1: IP the collede closes then real estate prices will fall. So

1 ¢
sell woudr house 85 SO00N 85 YOU Can.

Let Y be the state of affairs described in the consecuent of the

Fremise.
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Which of the following most accurately describes the viewroint of
the greaker?

Ay Y is in the interests of the hearer.,
B, Y is not in the interests of the hearer.

Cih Y does not affect the interests of the hearer ore waws or the
(o] er.

i+ B

Let X be the state of affasirs described in the antecedent of the
rremise and Z the action srecified in the conclusion. Which of
the following most accurstely describes the viewroint of the
sreaker?

A, The hearer should do Z in anticiration of Y.
B¢ By doing Z the hearer would decrease the likelihood of X.
Ce Neither of the ashove.

HI -

S believes that if the collede closes real estate rrices will
fall.

With this in mind 8 has warned wou to sell wour house a3s soon a8s
SOl C3MN

Is this correct?
1 ues,

X

1t Real estaste rrices will fall if the collese closes. Sell wour
rrorerty quick.

S believes that if the colledge closes real estate rrices will

fall
With.this im mind § has warned wou to sell wour rrorerty auick.

Is this correct?
1 yes.,

X

!t Resl estate prices will fall if the collede closes. Wait a
wear before buwing a house in the area,

Let Y be the state of affairs described in the conseauent of the

Z;?$;$§} the following most accuratels describes the viewroint of

the sreaker?
A, Y is in the interests of the hearer,

B Y is not in the interests of the hearer.
C. Y does not affect the interests of the hearer orne waw or the
*

other.
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Let X be the state of affairs described in the antecedent of the
Fremise and Z the action srecified in the conclusion. Which of

the following most accuratels describes the viewroint of the
sreaker?

A, The hearer should do Z in anticiration of Y.

B, Bw doindg Z the hearer would ircreasse the likelihood of X.
Cs Neither of the above.

i A,

S believes that if the collede closes resl estate rrices will
fall.

With this in mind S has advised gou to wait 3 wear before buuwing
a8 house in the area.

Is this correct?
1: "Yes.

X

i1t Real estate srices will fall if the colledge closes. Wait 3
wear bhefore buging,

S believes that if the collede closes real estate rrices will
fall.

With this inm mind S has advised wou to wait a wear before buwindg,

Is this correct?
1 wes.,

X

e
"e

6.3 HEURISTIC 4

FOR UTTERANCES IN WHICH HEURISTIC 4 FLAYS A ROLEs (1) THE EVENT
SPECIFIED BY X IS IN THE FAST AND (2) THE EVENT SFECIFIED BY Y IS
KNOWN TO BE EITHER ADIVANTAGEOUS OR NISADVANTAGEOUS TO THE HEARER.

WITH THIS INFORMATIONs THE PROGRAM MAKES THE AFPROPRIATE
DEDUCTIONS.

: OWING SEQUENCEs THE FIRST FOUR TEXTS ARE USED TO
%:F;gg ggéLPROGRAM THAT FASSING TESTS ANDI BEING GIVEN MONEY ARE
IN THE HEARER’S INTERESTSé AND THAT FAILING TESTS AND BEING

GROUNDED ARE NOT.

isis!hkdd4302021] rrolod
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i - [searlell.
searle? consulted 33004 butes 7.399998 sec.

Hes
: ?'— talk.v

i1t If wou study for the test them wou will rass. So study.

S advised wou to study since if wou study for the test wouw will
P35S,

Is this correct?
1t uwes.,

X

14 If wou do riot study thern wouw will fail. So study for the test.

S warned wou to studuy for the test since if souw do not studws wou
will fail.

Is this correct?
1t yes.

X

14 If wouw stude for the test then I will dgive wou five dollars.
So studwu,

S rromised to dive wou five dollars if wou study for the test.

Is this correct?
10 dyes.

X

I1f wou do rot studw then I will ground wou for the weekend.
So study.

*e @

§ threatened to ground wou for the weekend if wouw do rot studs.

Is this correct?
13 wes.
X

THE PROGRAM CAN NOW MAKE USE OF HEURISTIC 4 TO PARAFHRASE THE
FOLLOWING UTTERANCES.

1+ IP wou studied for the test ther sou will rass. So relax.
1e -

s pelieves that if wou studied for the test wou will rass.
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With this in mind S has sdvised wou to relay.

Is this correct?
1! wes,

X

i? Residgn vourself to the inevitable, If wou did rot study for
the test then wou will fail.,

8 believes that if wou did not studwy for the test wou will fail.

With this in mind 8 has warned wou to residgn vourself to the
inevitable,

I this correct?
1! ves,

X

13 If wou studied for the test them I will dgive wou five dollars.,
So start celebrating,.

S promised to dive wou five dollars if wou studied for the test.,
For this reason 8 has suddested that wou start celebrating,

Is this correct?
1t wes.

X

1t If wou did mot study for the test them I will ground wvou
indefinitelwy, Give that 3 thousght or two.

S threatened to dround wou indefinitely if wou did riot study for

the test.
For this reason S has suddested that uwou dgive that a3 thousht or

two.

Is this correct?
1t yes.,

6.4 ENTHYMEMES

IN ATTEMFTING TO FARAFHRASE, THE FROGRAM FINDS THAT IT MUST FIRST
GENERATE HIDDEN FREMISES.
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1

¢ The stove is hot. S0 do not touch the stove.

S warned wou rot to touch the stove since if wou touch the stove
Yo will be burned.

Is this correct?
1! ves,

X
i¢ It is hot. Do not touch it.

S warned You not to touch it since if wou touch it wou will be
burned.,

Is this correct?
13 des.,

X
i1 Touch it. It is not very hot.

S advised wou to touch it since if wou touch it wou will not be
burned,

Is this correct?
1¢ ues.,

X
! See the exhibition. It is excellent.

S advised wou to see the exhibition since if You see the
exhibition wou will be rleased.

Is this correct?
1! wes.

*

't Do not see the movie. It is not verw dgood.

S warned wou not to see the movie since if wou see the movie wou
will not be rleased.

Is this correct?

12 yes.
X

The eroduction is» I would sady somewhat less than excellent. Do
not see it.

g warned sou not to see it since if vou see it wou will not be
pleased.
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Is this correct?
1t ves,

6.5 INTERRUFTIONS

INTERRUFPTIONS IN THE DIALOGUE -
CAN THE FROGRAM FOCUS ON THE RELEVANT UTTERANCES?

isis!hkd43020131 rrolosg
C-Frolog version 1.4

i P~ [searle2],

searle? consulted 32804 hutes 6.949997 sec.

yes
i P~ talk.

1+ If wou studwy then wou will rass. The Rouwals won the renrnant
last wear. S0 study for at least two hours.

S advised wou to studye for at leasst two hours since if wou studu
yol Will rpass.

Is this correct?
1¢ wes.,

X

't The Rouals won the rernant last gear. If vou finish yvour
homework therm I will let wou fool around this afternoon. The
Yankees won the vear before. So finish ur,

S eromised to let wou fool around this afternoon if wou finish
gour homework,

Is this correct?

1! wes.,
X

IN THE FOLLOWING CASE THE FROGRAM WAS INITIALLY MISLED EBY THE
FIRST TWO SENTENCES AND TRIED T(Q GENERATE A MISSING FREMISE.
THIS IS INTERESTING EBECAUSE HUMANS ARE OFTEN GARDEN-FATHED UNDER

THE SAME CIRCUMSTANCES.

't The Rowals won the rennant. Studs for the test. If wou study
thern wou will rass.

S advised wou to study for the test since if wou study wou will

365



Is this correct?
1Y wes,

b ¢
1 e b‘-:feo

wes

97
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