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Ideological Belief System Simulation.

Jaime G. Carbonell (Jr.)

Yale University. New Haven , Ct.

ABSTRACT

‘POLITICS ’ is a system of computer programs w~ichsimulate humans In comprehending and responding to~Wor1devents from a given political 0c~r ideolo ical perspective.
The primary ~~~~~~~~~~~~~~~~~~~~~~~~~ were-: / (1) - The-~-~j ,~ pl emention of a functional  system which a ppl ies the —

knowl edge structures of Schank and Abelson ~~i9~~fl~~to the
domain of simulating political belief systems;..M2 ) The —a
4ev elopment of a tentat ive theory of intentional oal
conflicts and counterplann ing . Secondary~ or
the polities project include developing a representation for
belief systems , invest igat ing cognitive processes such as
goal~-j1 irec ted inferenoing , and the integration of several
types of knowl edge representations into a functional system . —

k
INTRODUCTION AND BACKGROUND.

POLITICS Is an automated political belief system simulator.

Given a story about a political conflict and an ideology to use in

interpreting the story, POLITICS generates a full story

representation , predicts possible future events , makes suggestions

about what should be done to rectify the situation , and answers a

wide variety of questions. A subset of politics can function like

Abelson’s Goldwater machine (1965), but it solves most of the

serious problem ’s faced by the Goldwater simulator. Abelson’s

Goldwater machine did not unders tand or represent physical

rea l i ty .  For instance , since Russia bui l t  the Berlin wall , the

The research described in this report was supported by the Advanced
Research Projects Agency of the De partmen t of De fense and monitored by
the Office of Naval Research under contract N00014—75-C—1111. 
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- program would pred ict that  Ca stro would also build the Berlin

wall. The program did not “understand” what it meant to build a

wall , but if Russia did it , then it must be a bad thing .

Communists do bad things. Cuba is also Communist . Ergo , Cuba

would also build a Berlin Wall. There has been considerable

progress since the late sixties both in theoretical insights and

~~~~~~
- - implementational mechanisms, such as the theory of predictive

- 
~

- understanding and knowledge structures developed by Schank and

Abelson (1977) which underlies the implementation of POLITICS.

-
- Although the POLITICS project is implementational in nature,

1- several new theoretical issues were encoun tered leading to some

new ideas and representations. A funct ional  representation for an

ideology was developed which the program s can take easily as input

i
~ 

data , thus enabling POLITICS to model any reasonable political —

- 

- 

ideology . Goal direc ted inferencing processes were developed to

interact with scripts, thus making scripts more strongly

pred ict ive than in other impl ementations (e.g. Cullingford ,

1977) .  Coun t e rp lann ing  s t ra tegies  were investigated to a limited

degree in order to model and understand the way in which political

entities often scheme to thwart each other’s- goals. gome new

question answering strategies were developed to interrogate —

hypothetical and predictive information. A limited form of

learning new information about objects and political entities in

the world model was developed to increase the effect iveness of

POLITICS when it encountered previously unknown facts  necessary to

interpret a story.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -,——-—- .-—-- ---‘-.--~------~~~ —.-.- -- ~~~~~~~~~~~~~~~~~~ 
---.—.-——.—-

~
--

~
--——

~
- .—--—---—— - - .. _ _ _ -  ~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~~~~~-- ~~~~~~~~~~~~



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
‘ ‘

~~~~~~~~~~~~~~~~~~~~~~~~

‘

~~~~~

‘ 

~~~~~~~~~~~~~

- - ~~~ ---. — -..-— . _ _ _ _ _ _

Page 3

In order to aquire a general feel for the POLITC S system ,

consider the following one sentence story:

( 1)  —— The Russ ians  massed troops on the Czech border .

POLITICS interprets  this story making appropriate inferences

to incorporate the story in its in ternal  memory representat ion in

L 
- 

suc h a way that  it can later answer quest ions , make pred ict ions

about possible fut ur e events , and comment as to what the United

State s should do about the s i tua t ion .  The story interpretat ion

-
~ 

- 

and other simulated cognit ive processe s assume a given political

ideology; let us consider a right wing ideology in processing the

above story. We s t ipulate that a pol i t ical ly  conservat ive perso n

might infer that Russia intend s to either invade Czec hoslovak ia or

threaten an invasion in or d er to force Czechoslova ki a to

capitulate to Soviet demands.  If one recalls the 1968 Soviet

invasion that toppled Dubchek one may infer rather specific

reasons for the invasion.  Otherwise it suf f ices  to infe r that

since Russia always wants strong political control over all

neighbor ing countries (especially in Eastern Europe), the present

— 
story is just  anot-her instance of Russia ex erting its mi l i t a ry

musc le in or d er to ex pan d its poli t ical  dominat ion.  The process

which makes the inferences and recalls what Russia is l ikely to do

is described in a later section. POLITICS interprets story (1)

lérgely by attributing goals and motivations to the actors in the

story and integrat ing the story representat ion into its World

Model . It can demonstrate its com prehension by answering

questions as shown in the following actual question— answer

dialogue :

— _
~
.. 

~
_• _ 

~~
._ ~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~ 
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(INTERPRET RIGHTWING)
INPUT STORY: Russia massed troops on the Czech border .

INTE PRETAT ION COM PLETED , READY TO ACCEPT QUESTIONS .

Q: Why did Russ ia  do this?
A: BECAUSE RUSSIA THOUGH T THAT IT COULD TAKE POLITICAL

- - v CONTROL OF CZECHOSLOVAKIA BY SENDING TROOPS.

: 1 
Q: What will Russia do next?
A: RUSSIA MAY TELL ITS TROOPS TO START THE INVASION.

-

- 
Q: What  else can Russia  do?
A: RUSSIA MAY WAIT FOR CZECHOS LOVAKIA TO GIVE IN TO

RUSSIAN DEMANDS .

Q: What happens if Czechoslovakia does not give in?
-

- A: RUSSIA MAY DECIDE TO START THE INVASION.
H- . 

- Q: What  should the United States do?
- A: THE UNITED STA TES SHOULD INTERVENE MILITARILY .

What  else can the United States do?
- - A: THE UNITED STATES CAN DO NOTHING , OR IT CAN INTERVENE

DI PLOMATICALLY BY CONFERRING WITH RUSSIA ABOUT
CZECHOSLOVAKIA. THESE ALTERNATIVES ARE BAD FOR THE

- 
UNITED STATES .
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THE POLITICS STORY INTERPRETER.

The POLITICS system is a set of computer program s wri t ten  in

MLISP by the autho r of th i s  pape r on the Yale Un ive r s i ty  PDP — 1O.

The system may be conceptua l ly  d iv ided  into three modules : a
V 

parser , a story comprehender called the interpreter and a question

answerer . All three modules share a common data base , low lev el

procedures and m u l t i p l e  commun ica t ion  channels .  Due to the

limited scope of this paper , di scuss ion will primar ily focus on

-M k the interpreter . - The parser receives a story in English and

converts  it to Conceptual Dependency representat ion ( Schank ,

1972) . Much of the info rmation about the world stored in POLITICS

memory is used in the parsing process . The POLITICS parser is

modeled after Riesb eck’s parser (Riesbeok , 1975) with changes

relevant to the task domain of political stories.

One method of understand ing a story is to recognize that the

stor y is- a specific ins tance  of a more general  sequence of ac t ions

- - 

which  the unders tander  knows about from prev ious experience.

These se quences of ac tions , called scripts , are usually or iented

towar ds achieving one or more goals and may be encoun terd wi th

slight variations many times in the course of understanding

stories. For instance , figure (is) is the INVA DE script which

politics uses to understand story (1). Figure (ib) is the same

script , after interpreting the Czechoslovakia story, with
I

instantiated script roles , a dyn am ically selected “defalut” path ,

and (in one instance , i.e. the border) a scriptal concept

substituted by a functionally equivalent concept in the input

A S ~~~aS 
-
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story. The scripts are internally represented in full detail in

Conceptual Dependency. For the sake of readability, figure (1)

has been simplified and diagrammed . For notational convenience ,

the following conventions have been adopted : A ‘$‘ in front of a

word denotes a script name; an ‘&‘ denotes an un instantiated

script role analogous to a slot in a frame (Minsky, 1975); a wor d

bracketed by asterisks denotes a real world en t ity  suc h as a

perso n or a count ry .  Angle brackets  mean tha t an Engl ish  phrase

has been substituted for the actua l (of ten  l eng thy)  representat ion

when the latter is not of’ pr imary interest .

INVADE SCRIPT

SCRIPT ROLES:
&INVADER (ISA . 5COUNTRY5)
&INVA DEE (ISA . *COUNTRY*)
&FORCES 1 (ISA . *ARMEDFORCES*) (PARTOF . &INVA DER)
&FOR CES2 (ISA . ‘ARMEDFOR CES’) (PARTOF . &INVA DEE)
&KEYPLACES (PARTOF . &INVADEE)

(FUNCTION <political control of &INVADEE>

GOALS : <goal of &INVADE R is to take political control of &INVADEE.>
<goal of &INVA DEE is to prevent &INVA DER from taking
political control of &INVADEE.>

• I

S

_ 
_ _ _ _ _ _ _ _ _- —------.- -? ----- - -- - __ ____a______ —~
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BODY OF $INVADE (Ca usa l ly  connected sequence of’ ac t ions .)

&INVADER decides to take poli t ical
control of &INVADEE.

H

&INVADER summon s necessary &FORCES1.
H

4 \ /
V &INVADE R sends &FORCES 1 to a location

F - near &INVADEE.
F -  

~
- 1 , H

(*) TRACK1 \/ TRACK2

I I I I
I I  I I— 

- I I I I
I I  I I

\ /  \ /
&INVADER sends &FORCES 1 &INVADER communicates to
into &INVADEE. &INVADEE: 1) list of demands.

— 2) “Capi tu la te  or
be invaded .”

\ /  (5)
&FORCES2 engage: &FORCES 1 in combat ( *)  \ /

I I I
I I

I I ,  I I I ,
I I I  I I I I

‘ (I) \ /  TRACK 3 \ /  {
&INVADEE sa ys ~~~~ H

- I I GO TO TRACK 1
H \ /  \ /  H

H &FORCES 1 &FORCES2 win. \/
I I win GOAL(&INVADEE) &INVADEE capitulate s
I I I  is realized . GOAL(&INVADER) is

- - H H realized .
\ /  \ /

‘U,
&FORCES 1 take over &KEY P LACES .

— I I
I $

&FORCES 1 have m i l i t a r y  control
over &INVADEE.

I
I I

\ /
&INVADER can impose pol i t ica l
control  over &INVADEE.
GOAL (&INVADER) is realized .

FIGURE la. Uninstantiated invade script in the POLITICS
system . starred (~~~ ) tracks signify the default

-
~ path in the right wing ideology.
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INSTA NTIATED SCRIPT ROLES:
&INVADER <— ‘RUSSIA1
&INVADEE <— ‘CZECHOSLOVAKIA’
&FORCES 1 <— (‘TROOPS’ PARTOF (‘RUSSIA’))
&FORCES2 <uninstantiated>
&KEYPLACES <un ins tant ia ted>

INSTANTIA TED GOALS :
• 

GOAL OF RUSSIA : <Take political control of
Czechoslovakia.>

• SUBGOAL: <Take m i l i t a ry  control of
key places in Czechoslovakia.>

- GOAL OF CZECHOSLOVAKIA: <Prev ent Russia  from
taking political control.>

SUBGOAL: <Preven t Russian forces from taking
military control of key places.>

INSTA NTIATED PATH IN SCRIPT :
‘RUSSIA ’ dec ides to take poli t ical
control of ‘CZECHOS LOVAKIA ’ 

I I
$ I
\ /

‘RUS SIA’ summons necessary TROOPS.
I I
I I
\,

‘RUSSIA’ send s TROOPS to the border
between ‘RUSSIA ’ and ‘CZECHOSLOVAKIA ’ .

I I
I I

I I
I I

<Present point in the story time—line> I

I What follows is the default path in
1 the r igh t  wing ideology. I
I I
I I

I I

‘I
‘RUSSIA ’ sends TROOPS into ‘CZECHOSLOVAKIA ’ .

- -  - I I
• I I

\ /
Russian TROOPS defeat  Czech TROOPS in combat.

I I
— I I

Russian TROOPS take over Czech &K EYPLACES .
I I
I I

\ /
Russian TROO PS have m i l i t a r y  control over
‘CZECHOSLOVAKIA ’ .

I :

\ /
‘RUSSIA’ can impose pol itical control over —

‘CZECHOSLOVAKIA ’ , achieving its goal .

FIGURE lb. Instantiated invad e script , initial segment
followed by the predicted default path .

- - - ----—
~~~~~~~~

— —-- ------~~~-—~~~ - - -~~~~-- --- —----- ------- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



Page 9

As exemplified in figure la , most scripts have many branching

sequences of events which may re jo in  each other at a later po int

in the temporal sequence. These parallel  sequences are called

tracks . In the ins tant ia t ion  of a script only one tr ac k is

instantiated , the tr ac k describing the sequence of events in the

story. When the story is incomplete , as in stor y ( 1) , there are
-

• 
I usua lly more than one possible un instant iated tracks in the scr ipt

which  may describe fu tu re  sequences of events .  One of the se

tracks , labeled the default path , is judged to be the most likely

one to take pl ace. The de fau l t  path is in ferred for pred icting

f u t u r e  events unless there is ev idence supporting some other trac k

or ev idence indicat ing that the script should be aborted . The

defau l t  path is dynamica l ly  chosen depending on the po int of view

of the interpreter . For instance in the r ight wing ideolog y it is

assumed that  Russia ’s main  goal is world dominat ion at all costs ,

therefore the direc t invasion trac k is chosen to be the defaul t

path . In a left  wing ideolog y i t  i s assumed that Russia ’s ma in

goal is to avoid a nuclear war; expanding its political control

is considered to be a lesser goal . Hence , the left wing ideology

chooses the threat branch for its default path.

Consider the differen t aspects of the impl ementation of a

script appl icat ion system for a new task domain . The idea of

Script s comes from Schank and Abelson.  The f i r s t  working system

applying scripts is SAM implemented pr imarily by Cullingford

(1977). SAM appl ied scripts mostly to understanding ‘rout ine ’

newspaper stories such as automobile accidents and visiting

d ignitaries. POLITICS is the second system to implement scripts, 

- - 
~~~~~~~~~~~ - - - - - - - •— — -~~----—-- —---- — - 
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although script appl ication is only one of many processes in the

system . The use of scripts in POLITICS is not just to understand

what happened , but to set up a predictive framework to direct

In fe rences , invoke ideologies and resolve goal confl icts  v ia

couterpl anning strategies.  Thus , our scripts need to have more —

than branching  sequences of events to be matched to input stories.
- We associate goal s wi th scripts (as i l lustrated above) , and we

assoc iate subgoals with each b ranch ing  sequence of events.  The

Script appl ier , once it decides to invoke a script , must : 1)

‘ 1 Match the events in the story with the event chains in the script .

2) Instantiate the script roles accord ing to the previous match

and accord ing to the whether the goals of the actors in the script

matc h the goals of the actors in the in the selected political

ideology. 3) It concepts in the story do not match the script ,

t hen subst itute the stor y events for t he ir funct ional ly  equ ivalent

( f u l f i l l i n g  the same subgoal ) events in the ins tant ia ted script .

4) Choose the defau l t path whose goals best matc h the

ideologically predicted goals for the instantiated actors. 5)

Ca ll the inferencer if e ither there is a reference specif ication

probl em in the matc hing proccess or the specific goals for an

actor have not been determined . 6) Update the entries in the

wo rld model to incorporate new f ac t s , of’ a n y ,  contained in the

s tory .

Script appl icat ion is one of t he sim pler aspects of story

understand ing . There Is a potentially large number of scripts

appl icable to any task domain such as political conflict stories.

The understanding system must dec ide which script is applicable;  

- ~~ SSbs -~
; ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~t ~~~~~~~~~~~~~~~~~~~~~~~~~~ - 
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often more than one script must be applied to understand a story.

POLITICS cur ren t ly  has eleven active script s with the theoretical

potential of handl ing  an arbi t r ar y large number . In order to

ascertain what scripts are applicable and what are the motivat ions

:1 • (goals)  of the ac tors in the s tory,  it is necessary to have at

least one other memory process , to wit , directed inferencing ,
- func t ion ing  concurrent ly  with script application.

INFERENCING PROCESSES

There are two types of inferences  implemented in the POLITI CS

system , specif icat ion and goal inferences .  The former is a low

level memory process which at all times s tr ives to specify eac h

ent i ty  in the story and iden t i fy  it as or relate it to entities in

appl icable scripts and entities in the world model . For instance ,

in story (1) the inferencer had to dec ide that the troops which

the Russians massed on the Czech border were Russ ian  troops before

the $INVADE script could be properly ins tant ia ted . A more

interest ing exampl e of a specif ica t ion inference is detailed in

the interpreta t ion of story (2 )  in a subsequent section of this

paper.  Specification inferences do not lead to a combinatorial

explosion of inferences  because there is usua l ly  a small number of

en t i t ies  to iden t i fy  in a given story.

Y . 
Goal direc ted in fe renc ing  is the process which str ives to

iden t i fy  the mot iva t ions  of t he actors in the sto r y , and , as a

result  of establ ishing the goals of’ the actors it becomes possible

to infe r which script is appl icable in unders tanding  the story.

- •~L __ . k k  ~~~~~~~~~~ 1 - • 
~~~L _ ~~~~~~~~~~~~~~ 4 
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Goal directed inference rules are somewhat complicated . We are

- 
- considering the possibil i ty of s impl i fy ing  the rules to a small

manageable  set which can be combined to yield more compl ex rules ,

thus far with l i t t le  success. An exam pl e of a compl ex inference

rul e , t ran slated into English for intelligibility is: If a large

count ry  moves armed forces to a location inside or in the

proximi ty  of a smaller countr y then if pred ica tel( small  coun try)

and predicate2(small  coun t ry ,  large count ry)  are tr ue then the

goal of the large coun try is to give direc t military support to

the smaller coun try, else if pred icate3 (larger country), then the

goal is to take over the smaller country. Pred icatel (X) is true

iff X is involved in a military conflict and need s assistance.

Predicate2(X ,Y) is true 1f f the relat ions between X an d Y are

g ood , and it is to their mutua l  benef i t  to aid each other .

Pr ed ica te3 (Y)  is true i f f  a high level goal of Y is to expand its

political contro l .  The appl ication of th is  ru le  to the

interpretation of story (1) should be relatively clear , to wit ,

POLITICS must decide wh ether the Russian maneuv er is targeted at

t ak ing  political control of Czechoslovakia or at m i l i t a r i l y  aiding

Czechosl ovakia .  (Predicate l f a i l s , predlcate 3 succeed s , hence the

Russ ian goal is inferred to be a takeover .)  The same inference

rul e , also under the right wing ideology, will dec ide that the

reason that the United States sent troops to South Viet Nam was to

aid the South Viet Namese (Predicate l and 2 succeed , predicate 3

fa i l s) . 

•4- ’~~-~~~~~~~ - —------— ----—~- - - -—-t-- - ——--—- —--- - 
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For tunate ly ,  most inference rules are somewhat simpler than

the example presented above; many have only one or two

pred icates. Thus , the appl ication of the set of act ive In ference

rules , usua l ly  in an unordered sequence can be thought of as a

production system . As evidenced In our example , most of the

• inference rules are domain specific , that is , spec ific to matters

of fore ign policy and political or m i l i t a r y  confl ic ts.  Goal

direc ted inference rules are selectively activated before the

inferencer  and the script applier are invoked . The act ivat ion

process is the result of choosing a general scenario as the f i rs t

step in story in terpre ta t ion .  The scenar io consists of nothing

more than a list of the main actors of the story and a description

of the depicted act ion(s) . Hence , if the story consisted of a

(possible) conflict  between the United State s and Russia ( see

story (3)  in a later section) none of the inferences involving

small coun tr ies  would be act ivated . Some of the simpler inference

rules are listed below :

SPECIFICATION INFERENC E RULES. 
-

•

1) If a country or Its leader orders an agency ( such as
the army or police) then the agency is p ar t  of the
aforementioned count ry .

- 
4 2) If a countr y is in a state of c ivi l  war then ex pect to

-• encoun ter factions asking for military aid .

3) If a political en t i ty  ( e . g .  coun t ry, fac t ion  or political
— party)  receives aid from another political en t i ty ,  then

the y share the same polit ical  bel iefs  (e .g .  in story (2 )  —

both are communis t .)

GOAL ACTIVATION INFERENCE RULES.

1) If a polit ical en t i ty  bui lds  or acquires  weapons then
it pl ans to act ivate its highest  level m i l i t a r y  control

— goal . (In  the r ight  wing ideology th i s  goal is defense
of’ the Free World for the United States , or pol it ical 

-—--——•-&---— - - - —•~ —- •- —----- -- - - ---- -—----—---_— ~~~—“- ------~~~~~~~~~~~~~~~ ——— —~~---- --- —-•-----———-—-
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domination of the world for Russia. See Abelson 1973)

•1 2) If a large countr y a ids a poli t ical  ent i ty  then it may
have the goal of increasing its pol it ical control over
said political en t i ty  as repayment  for Its aid .

The inferencer , which applies the act ive in ference rules , and

the script applier are impl em ented as coroutines in POLITICS

because they need to cal l on each other in a bootstrapping process

in order to interpret a story. Consider the interpretation of

story ( 1) .  After  the necessary speci f ica t ion  inferences , the next

inference genera ted is t hat a state of concentrated m ilitar y force

has been achieved by Russia. The establishment of a concentration

of force is a subgoal to man y possible courses of action;

therefore the in ferencer calls upon the applier to determine which

course of action is applicable. The script applier generates two

al ternat ives from the even t depicted in the in put story augmente d

by the two previous inferences:  Russia may want to invade —

Czec holov akla , or Russia may want to militarily aid Czecholovakia.

The inferencer is called again on a goal directed determinat ion of —

which ( i f  either) of these courses of act ion ma y fulf ill Russ ian

goals. By inte r roga t ing  the World model , the in ferencer

determines that  since Czechoslov akia is not involved in any

m i l i t a r y  confl ict nothing can be achieved by send ing troops to its

aid . On the ot her hand , one of Russia ’ s goal s , stronger political

control over small nations , may be achieved as a resul t of an

invas ion .  The script applier is cal led a second t ime to invoke

the invasion script who se f i r s t  scene involves the t ransfer of a

sizable m i l i t a r y  force near the object of the contemplated

invas ion .

I -_-~-------_--_-
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DOCUMENTED STORY INTERPRETATION AND PROTOCOL.

— 
In order to better i l lus t ra te  the inference process , we

I

present a complete POLITICS run , inc lud ing all the internal

messages and additional annotation where appropriate . This
a

protocol also illustrates the parser and question answering

- modules which were implemented as part of POLITICS.

Unfortunatelly, a detailed discussion of either of these two

modules is outside the scope of this  paper;  su f f ice  it to say

that the former is modeled after the SAM system parser (R iesbeck,

1975) and the latter borrows many of its ideas from Lehnert’s

(1977) question answerer .

Right wing interpretation of story (2).

‘(INTERPRET RIGHTWING)
INPUT TEXT: Russia sends massive arm shipments to the MPLA in Angola.

P A R S I N G . . . ( U N K N O W N  WORD: MPLA )
( SYNTACTIC EXPECTATION: NOUN )
( SEMANTIC EXPECTATION: (FRAME:  (ATRANS PTRANS ) SLOT : RECIP

REQ: (LOC ACTOR)))
COM PLETED.

The parser tries to parse the input story into conceptual

H dependency representat ion.  Upon encounter ing “MPLA ” , a word that

it does not recognize , instead of returning an error the parser

f i l l s  the slot in the conceptual dependec y parse with a token of’

unknown iden t i ty  but which has to fulfill the parser expectations.

That is , the unknown entity has to be a noun which is either a

- location or an actor , and has to f it in the recipient  slot of an

ATR ANS or PTRANS framework. Hence , the parse looks as follows:

__________ ___ ~~~ ______ ~~~~ • - • 1•I~~~~ _ - ___ ~~~~~~ 
- ~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —~~~ 
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( MPLA )
0 d I — — — >  RE CIPO 1

‘RUSSIA’ <:> PTRANS <— — — ‘ARMS ’ <—— .-
I — — — <  ‘RUSSIA’

‘ARMS’ <= :> SIZ E val C> NORM )

• As the story interpretat ion continues , a memory entr y is created

for RECIPO 1 when the specification inferences using the parser

expectations and info rmation about the world dec id e that the MPLA

is probably a commun ist political faction of Angola. More

speci f ica l ly ,  the system knows that  Angola is in a state of civil

war , infers  that sending arms is an instance of giving mi l i t a ry

aid , and knows that Russia is communist . Using this knowl edge ,

and the inference rules discussed in the pr evious section POLITICS

is able to create a memory entr y for the MPLA . This info rmation

is used in the script appl ication and question answering phases of

the pr otocol . One can view the automated creation of new memory

entr ies and the addition of informat ion to exist ing en tr ies as a

form of rud imentary l ea rn ing .  This aspect of the system was

developed mostly on pragmatic grounds , but it may well be worth

fu tu re  invest igat ion.  We continue with the interpretation of

story (2 ) .

INTERPRETI N G STORY F ROM A REAGAN—GOLDWATER IDEOLOGY.

INFERENCE:  ‘MPLA’ MAY BE A POLITICAL FACTION OF ‘ANGOLA ’
-: - INFERENCE: ‘RUSSIA ’ ATRANS ‘ARMS’ TO ‘MPLA’

-: . INFERENCE:  ‘MPLA ’ IS PROBABLY ‘COMMUNIST ’
INFERENCE:  GOAL OF ‘MPLA ’ IS TO TAKE OVER ‘ANGOLA ’
INSTANTIATING SCRIPT : $AIDMF
INFERENCE: ‘RUSSIA’ MAY WANT TO CONTROL ‘ANGOLA’ THROUGH ‘MPLA’

INTEPRETATION COM PLETED, READY TO ACCEPT QUESTIONS.
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Two goal directed inferences determined that the MPLA wants

to take control of ANGOLA , and that Russia is using the MPLA for

its own ends: gaining political control of a small country. The

f i r s t  goal inference is forward deduct ion.  The goal of political

fact ions in general is to take political control of coun tries.

(Recal l  that we are under the right wing ideology.) The MPLA is

prob ably a political fac t ion .  Havin g weapons is a pr econdition

for m i l i t a r y  takeover . Mi l i t a ry  takeover lead s to political

control . Ergo , the MPLA has the active goal of taking over

Angola.  In spite of this exampl e there is little forward

ded uction implemented in POLITICS , the pr imary reaso n being the

possible combinatorial  ex plosio n in the number of plausible

inferences. The inference pertaining to Russia ’s goal comes from

the instantiat ion of the mi l i t a ry  aid script which sa ys that  the

reaso n why one coun tr y aids another is that  the f irst  coun try
IL

expects something in return. (i.e. the fulfillmen t of one of its

own goals .)  Under the r ight  wing ideology, the onl y Russian goal 
• 

-

~

that the MPLA can f u l f i l l  is to give Russia a measur e of political

control over Angola.

The question answe r dialog ue for story (2 )  follows .

( 1)
Q: Why did Russia do this?

4 QUESTION TYPE IS: WHY
SEARCHING INFERENC ES...

A:  RUSSIA WANTS TO CONTROL ANGOLA THROUGH THE M PLA .

(2 )
Q: What will the MPLA use the arm shipments for?

QUESTION TYPE IS: WFR
SEARCHING GOL~~ ATER IDEOLOGY
SEARCH F A I L U R E . . . T R Y  AGAIN DECISION

— — -~~
-
~~~~~~~~ •-~~~~~~

,-- 
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SEA RCHING SCRIPT : $A IDM F

A: THE MPLA WANTS TO TAKE OVER ANGOLA USING THE WEAPONS.

The abov e two questions i l lustrate  the results of the

prev iously discussed goal directed inferenoing . Each question is

analyzed into a question type indicat ing the type of information

desired by the perso n posing the quest ion.  (See Lehnert , 1977 f or

a ful l  elaboration on the theory of question answer ing .)  Then the

answering modul e either searches the appropriate section of memory

for the answe r , or calls upon the inferencer ( hence the script

a ppl ier which is called by the in ferencer ) for further

computation. The search for an answe r is heuris t ical ly  guided .

On fa i l ing  to find the answe r on the f i rs t  t ry  POLITICS chooses an

a l te rnat ive  search or computation if it is deemed that the desired

information may be plausibly found by such al ternate means.  The

questions and answers presented below i l lus t ra te  info rmation

retrieval from the m ilitary aid script and further inferencing to

pred ict possible future actions. For instance , the system knows

that in a civil war there is more than one fact ion in mi l i ta ry

confl ict , eac h faction with the goal of polit ical  control of the

coun t ry .  Hence , the same general cour se of action is predicted

for other hypothetical factions , namely seeking mi l i t a ry  aid . In

• the r ight  wing ideology the United States is always ready to

oppose communist expansion , therefore it would satisfy both the

goal s of the United States and the goals of the factions opposed

to the MPLA if the United States were to send arms to the

afo r ementioned factions.

-- -— — - -_~~~~~~_p_ ———~~~~~~~~~~~~~ — ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - --- -~—-~~~~~ — ---~~~~~~~~~~~~~~~~~~~~
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(3)
Q: What will the other fact ions in Angola do?
A: THE OTHER FACTIONS MAY ASK SOME OTHER COUNTRY FOR ARMS.

(4 )
Q: Which countr y?
ATTEMPTING FURTHER SPECIFICATION OF ‘COUNTRY’ IN CURRENT CONTEXT .

a
A: PROBABLY THE UNITED STATES.

(5)
Q: Should the United States do anyth ing  about it?
A: YES , THE UNITED STATES SHOULD SEND ARM S TO THE OTHER —

FACTIONS IN ANGO LA .

Two entries in the World model before story
inter pretat ion:

ENTRY INFORMATION
1) ‘MPLA’ NIL
2) ‘RUSSIA ’ ( ( ISA . ‘COUNTRY ’)

( GOVERNMENT . ‘COMMUN IST’)
(SIZ E . ‘LARGE’)
( PROX ‘CZECHOSLOVAKIA ’ ‘CHINA ’)
( CAPITAL . ‘MOSCOW ’)
( LEADER . ‘BREZHNEV ’) )
<No cu r r en t ly  ac t ive  goals> 

•

Same entries after the interpretion of’ story (2).

ENTRY INFORMATION
1) ‘MPLA ’ ( ( I SA . ‘FACTION’)

(IDEOLOGY . ‘COMMUNIST’)
(PAROF . ‘ANGOLA’)
(GOALS: ((ACTOR (‘MPLA’)

IS (‘SCONT’ OBJECT (‘ANGOLA’) VAL (10)))))
2) ‘RUSSIA’ ((ISA . ‘COUNTRY’)

(GO VERNMENT . ‘COMMUNIST’)
(SIZ E . ‘LARGE ’)
(PROX ‘CZECHOSLOVAKIA’ ‘CHINA’)

• ( CAPITAL . ‘MOSCOW’)
(LEADER . ‘BREZHNEV ’)
(GOALS : ((AC TOR (‘RUSSIA’)

IS (‘SCONT’ OBJECT &COUNTRY VAL &MAXN UM)))
((ACTOR (‘RUSSIA’)

<Ac tive goals only> IS (‘SCONT’ OBJECT (‘ANGOLA’) VAL (8))
INST ((ACTOR (‘MPLA’)

IS (‘SCONT’ OBJECT (‘ANGOLA’) VAL (10)) I -

) ) ) ) )

— -~ •• •— ~ -~~~
• • - • - - • - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - ~~~~~~~~~~~~~
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This story i l lus t ra tes  a case where the major  part of the

story interpretation and question answering phase s were

accompl i shed throug h the in fe renc ing  mechanism rather  than throug h

script appl ica t ion .  The in terpre ta t ion  of stories ( 1)  and (3)

rel y more heavi ly  on the sc r ip t( s)  involved . Comparing the memory

ent r ies  for Russia and the MPLA before and af ter  processing Story

(3) i l lus t ra tes  the pr ev iously mehtioned acquis i t ion of ’
• i n fo rmat ion  from sur rounding  context .

HOW POLITICAL IDEOLOGIES ARE REPRESENTED.

Abelson (1973) re presen ts Sen ator Goldwater ’s political

ideology as a rather simple master script . The master script is

in t e rna l l y  encod ed in a proced ural manner  by a set of rules  of the

following form : If A then B in which case C to prevent D , where

A , B , C and D are categories of ac t ions .  Colby ’s ( 1973 )

representa t ion of h is  belief  system for PARRY appear s to be

dis t r ibuted throughout  his programs , s t rong ly  influence d by the

story chosen for PARRY to tell whenever it gets a chance (i.e. -;
persecution by the Mafia.).

In the POLITICS system adopting a belief system consists of

at t r ibut ing  a goal tree to each impor tant  actor in the world

• model . A Goal tree is a set of’ goal s for a given ac to r arran ged

in a hierarchy of importance and interdependence. More

con cretel y , cons id er what the goal tree of the Un ited States m ight

be from a right wing view point. A plausible pr imary goal is to

ma intain the western world free from Communist domination. This

• - - - - 
_ 
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goal ma y have as subgoals m il itar y conta inment of commun ist

aggression , prevent ing commun ist subvers ion from within , keeping

technologically and economically ahead of’ the Soviet Union and

m aximizing western influence in neutral nations. The first of

these subgoal s can itself have the subgoals of main ta in ing

military superiority and establishing (and maintaining) free world

alliances. The goal tree of the Soviet Union under the same

ideology is diagramed below:

I I
I I
I WORLD DOMINATION I
I I
I I

/ \
/

V V
I $ I I
I I I I

1 TAKE POLITICAL CONTROL I I DEFEAT WESTERN POWERS
I OF SMALL COUNTRIES
I I ‘~ / I
I I ‘ I

I ~ / I
I ‘ F I
I I

;- I ‘F I

/ \

1 \ >I  

I ATTAIN POLITICAL AND I <I I BUILD UP ARMED FORCES I
I ECONOMIC INFLUENC E 1
I I
I I

It is possible for an ac tor to have two or more goals which

may be ranked in order of importance , but neither need be a

subgoal of the other . For instance , under the right wing ideology

the United States may have elimination of economic foreign aid as

a low importance goal . (e . g .  stop wast ing resources send ing food

to India.) This goal does not fit into the subgoal hierarchy

mentioned abov e for the United States. Therefore , one ac tor can

have more than one goal—subgoal tree where the trees themselves

can be arranged into a tree hierarchy as a function of importance.

‘1-

& - 
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In pract ice , however , thIs extr a mechanisim does not seem

necessar y for POLITICS because an ac tor has usual ly onl y one

active goal—subgoal tree. As the reader may have noted from the

above diagram , goal trees are represented -internally as directed

acyclic graphs to economize storage when a certain goal may be the

subgoal of several higher level goals.

An advantage of this metho d , as id e from pragma tic

cons iderat ions , is that it is possible for the POLITICS system to

handle  d i f fe ren t ideologies merel y by a tt r ibut ing a d i f fe ren t set

of goal trees to the actors in the world . At present both a right

wing and a left wing ideology have been implemented . The

processing of story (3) below illustrates how the same system can
- - respond to the same story in a strikingly differen t manner where

only the ideology was changed .

-
~~~

_ I
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Right wing interpretation of story (3).

‘( INTERPRET R I GHTWING )
INPUT TEXT: The United States Congress voted to fund the Trident

submarine project .

PARSING. .  .COM PLETED.
a

INTERPRETING STOR Y F ROM A RIGHT W ING IDEOLOGY.

INFERENCE:  (#ARMEDFORCES PART ( ‘US ’)) TO RECEIVE FUNDS
INSTANTIATING SCRIPT :. $FUNDING
INFERENCE:  (#ARMEDFORCES PART ( ‘US ’)) TO BUILD (#WEAPONS TYPE

( ‘SUBMARINES ’))
INFERENCE:  ‘US’ INCREASE IN MILITARY POWER
INFERENCE: GOAL OF ‘US’ IS (#COUTRIES TYPE (‘COMMUNIST’)) SIZE

(LARGE)) TO FEA R ‘US’
INSTANTIATING SCRIPT : $CONF RONTAT ION
INFERENCE:  (#COUNTRIES TYPE ( ‘COMMUNIST ) SIZ E (LARGE ) )  TO STOP

EXPANDING POLITICAL—C ONTROL

INTEPR ETATION COM PLETE D , READY TO ACCEPT QUESTIONS .

( 1)
Q: What did the US Congress do this for?

A: THE UNITED STATES CONGR ESS WANTS THE UN ITED STA TES
• ARMED FORCES TO BE STRONGER.

(2 )
Q: Why should the US be stronger?

A: THE UNITED STATES ARMED FORCES SHOULD BE STRONG TO
STOP COMMUNIST EXPANSION.

(3 )
Q: What shoul d the US do if Russ ia builds Sum bar ines?

A: THE UNITED STATES SHOULD BUILD MORE SUBMARINES. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~ --~-~~~-—
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Le ft  wing interpretat ion of story (3 ) .

‘( I N T E R P R E T  LEFTWING )
INPUT TEXT : The United States Congress voted to fund the Tr ident

- 
- submarine project .

PARSING. . .COMPLETED.  -

- • 
INTERPRETING STOR Y FROM A LEFT WING IDEOLOGY.

.4 INFERENCE:  ( # ARMED F ORCES PART ( ‘US ’)) TO RECEIVE FUNDS 
—

• 
- INSTA NTIATING SCRIPT : $FUNDING

INFERENCE: (#ARMEDFORCES PART (‘US’)) TO BUILD (#W EA PONS TYPE
(‘SUBMARINES’))

INFERENCE:  ‘US’ INCREASE IN MILITARY POWER
INFERENCE: (#COUNTRIES TYPE (‘COMMUNIST’)) SIZE (LARGE)) TO BUILD

(#WEAPONS TYPE (‘UNSPEC’))
INSTANTIATING SCRIPT: $ARMSRACE
INFERENCE: GOAL CONFLICT UNRESOLVED ‘US’ AND (#COUNTRIES TYPE

(‘COMMUNIST’) SIZE (LARGE))

INTEPR ETATION COM PLETE D , READY TO ACCEPT QUESTIONS .

( 1)
Q: What did the US Congress do this for?

A: THE UNITED STATES CONGR ESS FEARED FALLING BEHIND IN
THE ARM S RACE.

(2 )
Q: What  will Russia do next?

A: RUSSIA WILL PROBABLY BUILD MORE WEAPONS .

(3)
Q: What  shoul d the US do if Russia bui lds  Sumbar ines?

A: THE UNITED STATES SHOULD NEGOTIATE WITH RUSSIA TO
STOP THE ARMS RACE.

•
Question 2 is d i f f e r en t in eac h Q/A dialog because in each

. case it is a follow—up of the respective answe r to the f irst

que st ion.  

-—~ 
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Both interpretations of the tr id en t story began along the

same tr ack: establishment of a minimal  comprehension of the event

described in the input story (e.g. instantiating the fund ing

script) and a determination of’ who the relevant actors were. Once

goal in ferencing started , the goal trees imposed by the two

different ideologies caused the two interpretations to diverge.

The final story representations differed somewhat , especially in

their future predictions and suggestions for possible future

cour ses of actions. The question interpretation program often

need s to look at  the act ivated or instant ia ted goal trees before

dec id ing where to search for the answer.

Let us analyze why the answers to the three que stions d i f f e r

substant ia l ly  depend ing on the id eology. In the right wing

anal ysis of why Congress voted to fund the Tr iden t submar ines , the

system finds that fun ding submar ines lead s to an increase in

weapons which give the United States military power. This is a

goal in the right wing goal tree of the Iinied States, therefore it

is the answer to why the fund ing was voted . In the left wing

interpretation no such goal is fulfilled . The arms race script

was instantiated as a result of trying and failing to attribute a

high level goal to the US military buildup , and the scriptal goal

~~ 
of each nation participating in an arms rac e is fear of falling

behind in military power . The third question is again more easily

answered by the right wing ideology. If the Russians build

weapons then they are activating their goal of military

superiority, which the United States can only thwart by activating

their own goal of military superiority (or equality). One of the

~.i1
___________ _________________________________________ -- ~ ‘~~~~~~~~~~~~~~ ‘ _ a — -~~~ S~~~~~~~~ 414
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coun terp lanning  strategies disc ussed in the following section is

applied at this point in the inferencing . In this case only one

coun tr y can have m i l i t a r y  super ior i ty ,  therefore  by arm s bui ldup

t he US woul d twart Russ ia ’s top lev el goal of World Domination.
I~1

•

Consider the left wing interpretation of the third question.

Military buildup by any nation causes further militar y buildups

(i.e. the arms race script). The goal of military strength is an

enabling subgoal to military action. Military action violates

Worl d Peac e, the highest level left wing goal . Therefore military

bui ldup has to be sto pped . (This  process involves tracing a path

throug h a goal tree , a r e l a t ive ly  simpl e t a sk .)  A counterpl anning

strategy states that  if the two ac tors involved in a confl ict

agree on their highest level goal (e.g. world pe ace) and this

goal may be violated by their conflict , then negotiation is in

order .

PLANNING , COUNTERPLANNING AND GOAL CONFLICTS

In the cour se of forming a story representation and

formulating ideologically based pred ictions , one need s a mechanism

for understand ing the conf l ic t s  between the goal s of one or more
-

• political actors. In fer ing what the goal s are and applying -

script s for the more sterotyped goal interactions and confl icts

only solves a (rather large) slice of the full problem . The

proccess of dec id ing what course of action to take in ord er to

achieve an act ive set of goals is usual ly  called p lanning . There

is substantial  work described in the Al l i t e ra tu re  on the problem

- - - g S -- - ~~~ A -  ~~~~~~~~~~~~~~~~~ 
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solv ing aspect of pl anning . Sc hank and Abelson ( 1977) and

Wilensky ( 1977 ) have stud ied pl anning from a story understanding

perspective in a social context .  For the POLITICS projec t we

investigated the idea of couterpl anning , i .e .  how to thwart an
• adversary ’s pl an s, or how to recover from stumbling blocks put by

the adversary in the path of an ac tor ’s plans.

POLITICS real ize s that  there are many actors in the political -

world som e of which may have act ive confl icting goals. We def ine

a set of goals to be in confl ict if they are mutually exclusive ,

that is, the achievmen t of one goal in the set precludes any other

goal from being achieved . For instance , the case where man y

fact ions are str iv ing for political control of a coun tr y

represents a case of mutua l goal exclusion (barring possible

coalitions). The mutua l exclusion pr incipl e gives the f irst  two

couterplanning rules: (let A be the actor doing the

coun terpl a n n i n g .)

RULE C l: To stop actor X from accompl ishing his goal G(X) see if
there any goal G (A) which is mutually exclusive with G(X).
If so , give high pr ior i ty  to accomplishing G(A).

,

RULE C2: If A wishes to accompl ish G (A) and G (A) is being blocked
by X working on a mutua l ly  exclusive G ( X )  then try to
thwart G (X) by some other means.

• These and other rules listed below are implemented in

politics in rather obscure LISP code. It would be more

asthetically pleasing and easier to add new rules if a clearer ,

more declarative representation was - formulated . The rules are

appl ied mostly at question answering time when POLITICS is asked

questions of the type : “What should the US do about X?” or “How

___________ _____________ 4—
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might Russia respond if the (iS did Y” ( where Y may be some

hypothetical plan to thwart Russia ’s X). The best examples of

coun terplanning are in the right and left wing interpretations of

story (3)  in the pr ev ious section. The impl emen ted

coun terpl anning rules are l i t t l e  more than funct ional ly  encod ed

common sense knowl edge. As such , the y are more general than man y -
•

of the goal in fer eces and particul ar script s of the POLITICS

world.  There probably are detailed coun te rp lanning  rules specific

to the world of international politics, but we deemed it more

prod uctive to investigate the more general rules. These common

sense rules are shared by t he di fferen t ideolog ies , but their

a ppl ication (t r iggered by ac t ive  goals) d i f f e r s  depend ing on the

interpretation of the story and inferred motives of the actors.

There is no claim of completeness for the implemented

coun terpl anning  rules. A few other rules were cons idered but not

impl emented . The following are - the four other coun terpl anning

rules in the POLITICS system :

RULE C3: To prevent X from achieving G(X) threaten a higher
level goal of X , say G’(X). Thus , ex pec t X to divert

7 - , its efforts to G’(X).

RULE Cu : To prevent X from achieving G(X) prevent X from
achiev ing a necessary subgoal of G(X).

RULE C5: To achieve G(A) if X is blocking a subgoal of G(A)
try to find an alternative plan (or script) for G(A).

RULE C6: If G(A) and G(X) are in confl ict and there ex ist s 
—

a G’(A) = G’(X) where the G’ goal is higher level
than the G goals, then A should try mediating with
X to mutually achieve C’ and abandon their respective
G goals. (Metaphorically speaking : Why fight over a
molehill when together we can conquer a moun tain.)

• ~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~ — - - - ~~-~~~~~~-
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CONCLUSION

The POLITICS system has successfully met most of its goals.

POLITICS can simulate more than one poli t ical  bel ief system and is

not troubled by the main problem s that beset Abelson’s Goldwater
4

s imulator .  The representation of an ideological belief system as

a the attr ibution of a set of goal trees is a pr agmatic success;

hence , it is probably s ign i fican t  to fut ur e research on bel ief

systems. The theory of pred ictive understand ing (Schank and

Abel son , 1977), which underlies the implementation of POLITICS, -
-

c ircumvents many  of the problem s faced by Brown ( 1974)  and Br uc e

(1975 ) in their bel ief systems.

The concept of counter planning strategies as high level

proc edur al knowl edge used to thwart  an opponents pl an and thereb y

— 
prevent him from achieving his goal was investigated . Some

strategies have been auceasfully implemented as illustrated in the

last section , but further investigation is required before a

coheren t theor y of cou~.ter planning (If there be such) can be

established . It is important  to analyze the interactions and
1~

confl icts between the goal s of two or more actors in order to

predic t  and understand their behavior . We ho pe that POLITICS has 
-

mad e some headway in this direction , i l lus t ra ting the need for
I

future investigation. 

— ~~ S ~~ - -• - 
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