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Abstrac t 

An approach to pragmatic interpretation in natural language understanding is described. 

The approac h trade s of f  a  ful l  generativ e natura l  languag e capacit y fo r  th e abilit y  t o recogniz e 

th e flow  o f  familia r  (an d ofte n complex )  arguments . 

The theor y require s considerabl e domain-dependen t  knowledg e an d specifi c 

domain-dependen t  goal s fo r  th e understandin g system .  Th e proces s mode l  described ,  however , 

i s  domain-independen t  wit h fsdrl y relaxe d representationa l  constraints .  Al l  processin g take s 

plaw: e withi n a  hierarchica l  episodi c memory ,  allowin g expectation s t o b e poste d t o quit e 

genera l  concept s fro m multipl e source s i n parallel . 

INTRODUCTION 

The Direct Memory Access Parser (Riesbeck and Martin, 1985, Martin, 1989) uses phrases to 

guid e m e m o r y search ,  d m a p trie s t o recogniz e specifi c  concept s i n memory ;  ne w memor y 

structure s ar e adde d t o reflec t  diflFerence s betwee n thes e concept s an d th e input . 

T h e D M AP syste m i s a n exampl e o f  a  pragmati c natura l  languag e understander ;  i t  understand s 

ne w text s onl y i n term s o f  existin g memor y structures .  Interpretatio n i s determine d b y th e 

characte r  o f  thes e existin g concepts :  a t  an y time ,  it s interpretiv e goals—an d thu s th e rang e o f 

targe t  concept s fo r  understanding—ar e determine d b y whic h existin g concept s ar e i n th e proces s 

of  bein g recognized . 

Th e simultaneou s strengt h an d weaknes s o f  D M A? i s it s relianc e o n pre-existin g memor y 

structures .  Th e phrase s use d i n parsin g ar e tie d t o existin g concepts ;  th e sequenc e o f  element s 

tha t  m a k e u p th e phras e constitut e th e onl y stor e o f  linguisti c knowledg e i n th e system .  Thi s 

resemble s th e familia r  "pattern-concept "  pair s o f  phrase-base d system s (Arens ,  1981) .  Th e ke y 

differenc e betwee n pas t  phrasa l  system s an d d m a p i s tha t  th e concep t  i s use d t o retriev e th e 

pattern ,  rathe r  tha n th e reverse . 

Instea d o f  usin g a  patter n t o buil d a  concept ,  a  predicte d concep t  i s use d t o retriev e pattern s 

whic h wil l  suffic e t o recogniz e tha t  concept .  Th e syste m ha s expectation s abou t  th e conten t  o f  th e 

tex t  i n advanc e o f  seein g th e tex t  itself .  Th e pattern s serv e a s a  mechanis m t o verif y prediction s 

m a de b y th e system .  A s i n traditiona l  phrase-base d systems ,  som e patter n element s appearin g i n 

th e tex t  wil l  diffe r  fro m thei r  genera l  specificatio n i n th e pattern ,  an d ne w concept s ar e buil t  t o 

reflec t  thes e differences . 

INTERPRETATION AND AMBIGUITY 

At the most general level, natural language understanding systems for semantic interpretation can 

be though t  o f  a s choosin g whic h o f  severa l  hypothese s bes t  explain s th e inpu t  text .  Fo r  example , 

a traditiona l  conceptua l  analyze r  (Riesbeck ,  1974 )  migh t  retriev e a  lexically-indexe d productio n 
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containing information to determine which of several competing knowledge structures should be 

selecte d a s th e prope r  representatio n fo r  a  word .  Moder n marker-passin g scheme s suc h a s th e 

W I MP parser s o f  Charnia k (1986 )  o r  Norvig' s FAUSTUS (1987 )  tak e a  conceptuall y simila r 

approach :  a  marker-passin g o r  spreadin g activatio n algorith m identifie s candidat e hypothese s i n 

th e for m o f  explanator y memor y structures ;  th e choic e betwee n candidate s i s determine d b y a n 

evaluatio n metri c o f  som e kind . 

Th e high-leve l  structurin g o f  semanti c interpretatio n int o th e componen t  part s (1 )  fin d candidate s 

and (2 )  selec t  amon g the m put s a  tremendou s amoun t  o f  responsibilit y  o n th e evaluatio n metric . 

I n th e cas e o f  a  conceptua l  analyzer ,  thi s i s reflecte d i n increasingl y large r  con d clause s (o r 

mutuall y antagonisti c demons )  whic h see m a d hoc ,  disassociate d fro m memory ,  an d har d t o learn . 

For  marker-passer s an d thei r  brethren ,  thi s i s reflecte d i n larg e number s o f  fals e candidate s an d a 

"hi t  rate "  o f  vali d inferenc e whic h decrease s wit h th e siz e o f  th e memory .  Thes e problem s ar e wel l 

known . 

Th e genera l  theor y behin d d m a p i s tha t  interpretatio n i s easie r  give n a  differen t  breakdow n o f  th e 

problem .  First ,  th e understandin g syste m i s assume d t o hav e som e expectation s abou t  wha t  th e 

inpu t  tex t  wil l  b e about .  Second ,  give n thes e expectations ,  th e interpretatio n proble m i s cas t  a s 

verifyin g tha t  thes e expectation s ar e fulfilled .  Hypothesi s verificatio n i s generall y easie r  tha n 

determinin g hypothesi s applicability .  Thi s breakdow n i s th e basi s fo r  scrip t  an d frame-base d 

parser s suc h a s SA M (Cullingford ,  1978) ,  late r  extende d t o includ e muc h mor e o f  th e inferentia l 

processe s o f  memor y i n (Schank ,  Lebowitz ,  an d Birnbaum ,  1980) . 

Thi s traditiona l  theor y o f  scripta l  expectation s ha s well-know n limitations .  I t  i s  unclea r  wha t  i s 

t o occu r  whe n mor e tha n on e scrip t  i s  activ e a t  a  time ;  i f  eac h ha s it s ow n lexicon ,  th e proble m o f 

choic e amon g alternative s ha s simpl y reappeare d unde r  a  differen t  guise .  Second ,  mor e tha n on e 

wor d sens e m a y matc h activ e expectations ;  a t  thi s poin t  th e script-base d analyze r  mus t  simpl y 

choos e one .  Se e (Birnbaum ,  1986 )  fo r  a  fuUe r  critique . 

DIRECT MEMORY ACCESS PARSING 

The solution advocated to these problems is to recast the theory of scriptal expectations in terms 

of  predictin g memor y structure s an d relationship s i n memory ,  rathe r  tha n isolate d 

representationa l  structures .  Usin g a  hierarchica l  episodi c memor y base d o n th e M e m o r y 

Organizatio n Packet s o f  (Schank ,  1982) ,  th e syste m allow s an y concep t  i n memory ,  a t  an y leve l  o f 

generalization ,  t o pos t  expectation s t o anothe r  concep t  o r  lexica l  item .  Th e genera l  D M AP 

algorith m break s thi s proces s o f  postin g expectation s an d verifyin g prediction s int o tw o 

components :  directe d prediction ,  an d opportunisti c recognition . 

Directe d predictio n Opportunisti c recognitio n 

1.  Predic t  a  concept .  1 .  Activat e a  concept . 

2.  Retriev e associate d pattern s whic h wil l  rec -  2 .  Fin d al l  reference d predictions . 

ogniz e tha t  concept .  3  ^^^^ ^  ̂ ^  ̂ ^^ ^  ̂ ^^^-^ ^  predictions . 

3.  Predic t  patterns '  leadin g edge s (ca n b e con -  4  j f  ̂^ ^  prediction' s patter n i s complet e 

cept s o r  lexica l  items) .  ^j^^ ^  activat e th e predicte d concep t 

els e predic t  th e pattern' s nex t  element . 
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The system reads articles about the economy; initial predictions come from high-level memory 

structure s suc h a s "articl e abou t  interes t  rates. "  Specifi c  predicte d concept s m a y us e pattern s 

associate d wit h mor e abstrac t  concepts ;  a s inpu t  i s recognized ,  th e activate d concept s m a y 

provid e informatio n allowin g th e predicte d concept s t o b e refine d t o eve n mor e specifi c  concept s 

i n memory .  Thi s us e o f  specifi c  m e m o r y structure s a s interpretation s fo r  ne w inpu t  i s simila r  t o 

recen t  technique s o f  case-base d reasonin g (se e Kolodner ,  1988 ,  fo r  a  variet y approaches) . 

Pattern s ar e th e sol e stor e o f  pragmati c knowledg e i n th e system .  W h e n a  targe t  concep t  i s 

predicted ,  th e pattern s suppl y expectation s abou t  wha t  othe r  concept s th e syste m shoul d attemp t 

t o recogniz e i n orde r  t o recogniz e th e target .  Ther e ar e tw o restriction s o n patterns : 

1. (Index patterns) How expectations are posted must be represented as a linear sequence of 

lexica l  item s an d reference s t o othe r  concepts ,  an d 

2. (Relative reference) References to other concepts must be expressed in terms of the 

packagin g relationshi p betwee n th e concept s an d th e sourc e o f  th e expectation . 

As a trivial exajnple, the concept MTRANS for communication events is a relatively general 

concep t  i n it s hierarchy ,  whic h include s specifi c  instance s o f  communicatio n belo w i t  an d mor e 

genera d concept s o f  actio n abov e it .  T h e M T R A NS concep t  itsel f  package s (i n th e usua l  labelle d 

part-subpar t  relationshi p o f  semanti c networks )  concept s fo r  th e (actor )  o f  th e actio n an d th e 

(content )  o f  th e communication .  A  simpl e inde x patter n fo r  thi s concep t  woul d be : 

{ (actor) says (content) ) —• MTRANS 

If MTRANS is predicted, then the index pattern can be applied. To apply the index pattern, the 

firs t  elemen t  o f  tha t  patter n i s examined .  I f  i t  i s  a  lexica l  item ,  the n th e lexico n i s update d wit h 

th e informatio n tha t  tha t  lexica l  ite m refer s t o tha t  inde x pattern .  I f  i t  i s  a  packagin g 

relationship ,  th e concep t  package d serve s t o inde x th e expectatio n directl y i n th e memor y 

structur e referre d t o b y tha t  packagin g relationship .  Thi s latte r  m e m o r y structur e i s "predicted. " 

Th e inde x pattern s provid e a  distribute d representatio n o f  pragmati c lexica l  an d conceptua l 

knowledg e i n th e system ,  i n th e sens e tha t  th e sam e element s o f  a  patter n (lexica l  o r  referential ) 

m ay appea r  i n differen t  pattern s attache d t o quit e differen t  concept s i n memory .  Fo r  example , 

"com e bac k to "  appear s i n th e phras e {  com e bac k t o (topic )  }  associate d wit h th e concep t 

INTERVIEW-TOPIC-INTRODUCTION,  an d als o i n th e phras e {  (actor )  com e bac k t o (plan )  } 

associate d wit h th e concep t  repeated-plan .  Sinc e ther e i s n o centra l  generativ e definitio n o f 

"com e bac k to, "  th e primin g o f  thes e phrase s i s dependen t  onl y upo n th e expectation s i n memory . 

Th e first  concep t  (an d pattern )  wil l  b e predicte d whil e readin g a  newspape r  interview ,  whil e th e 

secon d wil l  b e predicte d i n explainin g th e action s o f  economi c actors . 

I t  i s  arguabl e tha t  thi s pragmatic ,  concept-specific ,  distribute d representatio n o f  pattern s lose s 

some o f  th e generativ e capacit y o f  ou r  linguisti c knowledge ;  surel y ther e i s som e deeply-roote d 

similarit y betwee n thes e tw o phrase s an d thei r  concepts .  Bu t  th e direc t  indexin g o f  expectation s 

i n m e m o r y structure s i s crucia l  t o allowin g expectation s t o b e place d o n an y concep t  i n memory , 

no matte r  ho w specifi c  o r  general .  Th e existenc e o f  a n abstractio n hierarch y i s the n exploite d b y 

indexin g th e expectatio n unde r  al l  abstraction s o f  th e predicte d concept .  Thi s i s "marke r 

passing, "  bu t  onl y accordin g t o th e rigi d constraint s o f  th e hierarch y an d th e predicte d concept . 
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Marke r  Passing ^ 

W h en concept s ar e recognized ,  the y sprea d thei r  recognitio n u p th e abstractio n hierarch y a s well . 

Intersection s o f  expectatio n an d recognitio n cause s furthe r  prediction s base d o n th e inde x 

pattern s associate d wit h th e expectation .  W h e n a n inde x patter n i s completed ,  i t  result s i n th e 

recognitio n o f  it s  predicte d concept . 

Intersections also resvdt in the refinement of the system's predictions. Given a prediction for 

M T R A N S,  knowledg e tha t  th e acto r  o f  th e communicatio n i s Milto n Friedma n allow s th e predictio n 

of  communicatio n t o b e refine d t o specifi c  episode s i n memor y i n whic h Milto n Friedma n ha s ha d 

somethin g t o say .  Onc e a t  thi s specifi c  level ,  informatio n uniqu e t o understandin g th e kind s o f 

argument s Milto n Friedma n make s (fo r  example ,  monetaris t  arguments )  i s availabl e t o th e system . 

Th e memor y searc h algorith m therefor e act s a s a  kin d o f  gian t  scrip t  applier ,  i n whic h concep t 

refinemen t  ca n caus e scripta l  expectation s t o b e poste d a t  an y leve l  o f  abstractio n o r  packaging . 

Intersection s occu r  i n D M AP onl y a s a  resul t  o f  th e guide d passin g o f  markers ,  no t  a s a  resul t  o f 

blin d memor y search .  Sinc e th e inde x pattern s whic h guid e thi s passin g o f  marker s ar e tie d t o 

domain-dependen t  memor y structures ,  th e algorith m a s a  whol e behave s a s determine d b y 

domain-dependen t  knowledg e eve n thoug h th e algorith m itsel f  i s  domain-independent . 

Prediction Failure 

The DMAP system uses the input to supply specific information to confirm or deny the predictions 

i n memory .  Th e refinemen t  o f  thos e prediction s supplie s additional ,  specifi c  expectation s base d o n 

th e concept s alread y existin g i n memory :  "Ah ,  it' s  Friedman' s colum n i n Newsweek .  H e mus t  b e 

talkin g abou t  th e mone y supply. "  Fo r  th e mos t  part ,  thes e expectation s ar e satisfied ,  an d th e 

syste m doe s quit e wel l  wit h m a n y vagu e o r  ambiguou s referents :  "He' s talkin g abou t  a n 

'economi c nightmare. '  H e mus t  b e referrin g t o th e increas e i n th e mone y supply. " 

Quit e often ,  however ,  thes e expectation s ar e to o specific ,  o r  jus t  incorrect .  Fo r  example ,  Friedma n 

migh t  cal l  fo r  th e activ e applicatio n o f  expansionar y mone y supply—no t  expected ,  bu t  possible . 

Such a n inpu t  create s a n expectatio n failur e fo r  D M A ?,  i n whic h th e inpu t  di d no t  matc h th e 

prediction . 

Most  interestin g text s contai n expectatio n failures ,  d m a p treat s the m a s specifi c  inpu t  use d t o 

recogniz e memor y structure s representin g th e failur e an d a  possibl e repair .  Thes e failur e an d 

repai r  structure s ar e represente d i n th e sam e memor y forma t  a s al l  othe r  concepts ,  an d operate d 

on b y th e sam e directe d predictio n an d opportunisti c recognitio n algorithms .  Th e differenc e i s 

tha t  a n interna l  processin g distinction—th e mismatc h o f  inpu t  an d prediction—i s use d a s inpu t 

t o th e recognitio n process ,  instea d o f  a n externa l  text .  Spac e prohibit s discussin g th e failur e an d 

repai r  mechanism s further ,  bu t  se e Marti n an d Riesbeck ,  1986 ,  an d Martin ,  198 9 fo r  details . 

UNDERSTANDING ECONOMIC ARGUMENTS 

This section presents a detailed example of how dmap runs on the following input text. 

*  Althoug h th e theor y make s n o committmen t  t o maike i  passing ,  i t  i s  a  convenien t  devic e fo r  explanation .  Th e 
progra m i s implemente d a s a  marke r  passer .  Se e (Martin ,  1989 )  fo r  details . 
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Donald Regan: On a long term basis, interest rates are headed down. 

This is pjirt of a very long text handled by the parser. The parser has the problem of connecting 

th e part s o f  th e tex t  t o memory .  It' s  domai n goal s ar e t o determin e a n explanatio n fo r  possibl e 

futur e state s o f  th e economy ;  i n othe r  words ,  th e progra m i s intereste d i n figuring  ou t  wha t  wil l 

happe n t o interes t  rates .  Represente d i n memor y i s specifi c  domai n knowledg e a s wel l  a s genera l 

knowledg e abou t  argumentatio n (Dirnbaum ,  Flowers ,  an d McGuire ,  1980) . 

The example presents successive words as they are seen by the parser. Following each word are 

th e inde x pattern s whos e expectation s hav e bee n satisfie d b y th e referenc e t o th e inpu t  word . 

Wit h th e inde x patter n i s th e associate d concep t  i n memory .  A n asteris k (* )  indicate s wha t 

remain s o f  th e patter n t o b e recognized .  Whe n a  patter n i s complete ,  th e concep t  i s note d a s 

referenced ,  an d expectation s whic h i t  satisfie s wil l  follo w wit h thei r  inde x pattern s an d 

associate d concept s follow . 

Program annotations include: 

• Specialization Failure, which reports which relationship failed and what new structure 

wa^  buil t  o r  used . 

• Refinement Failure, which reports what new structure was built or used, the source of the 

failure ,  an d an y repair s whic h wer e performed . 

• Repair, which reports new memory structures built to record the repair and what the 

conten t  o f  thos e concept s are . 

Reading DOHALD 
{  DONALD *  REGAN }  =  REGAN 

Readin g REGAN 
{  DONALD REGAN *  }  =  REGAN reference d 
•C (actor )  *  (mtrans )  (mobject )  }  =  IR-UP-COMMUNICATION 

Specializatio n Failure :  (actor )  REGAN 
Built :  IR-UP-COMMUNICATION. 1 

This demonstrates the parsing of a simple lexical phrase. Recognition of the index pattern results 

i n th e referenc e o f  th e REGAN concept ,  whic h i n tur n satisfie s a n expectatio n fro m 

IR-COMMUNICATION.  Ther e i s n o refinemen t  specifi c  t o Regan ,  s o a  ne w specializatio n i s built . 

Reading : 
{  :  *  }  =  MTRANS reference d 
{  (actor )  (mtrans )  *  (mobject )  }  =  IR-UP-COMMUNICATION. 1 

Readin g ON 
{  ON *  A  (horizon )  BASI S }  =  BEHAVIOR 

Readin g A 
{  ON A  *  (horizon )  BASI S >  =  BEHAVIOR 

Readin g LONG 
{  LONG *  TERM }  =  LONG-RUN 

Readin g TERM 
{  LONG TERM *  >  =  LONG-RUN reference d 
{  ON A  (horizon )  *  BASI S }  =  BEHAVIOR =  TRUE-BEHAVIOR 
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This is the normal refinement process; the associated concept for this index pattern was BEHAVIOR, 

but  th e referenc e i n th e inpu t  t o a  LONG-RUN (horizon )  cause d refinemen t  o f  th e concep t  t o tha t 

of  TRUE-BEHAVIOR.  (Th e underlyin g mode l  o f  economi c reasonin g bein g tha t  th e long-ter m actio n 

of  a n economi c quantit y reflect s it s tru e behavior ,  rathe r  tha n it s (uncertain )  short-ter m activity. ) 

It is worth noting here that the concept for "long" was expected because the higher-level index 

patter n fo r  BEHAVIOR wa s lookin g fo r  it s horizo n relationship .  "Lon g term "  wa s connected  t o thi s 

concep t  becaus e o f  th e presenc e o f  th e higher-leve l  expectation . 

Reading BASIS 

•C ON A  (horizon )  BASI S *  } =  TRUE-BEHAVIOR reference d 

•C (behavior )  •  (event )  }  =  TRUE-TREND 

•C (behavior )  *  (quantity )  (action )  }  =  IR-INCREAS E 

Specializatio n Failure :  (behavior )  TRUE-BEHAVIOR 

Built :  IR-INCREASE. 2 

Readin g RATES 

{  RATES *  >  =  RATES reference d 

{  (topic )  (mention )  *  }  =  INTEREST-RATE S reference d 
{  (behavior )  (qucintity )  *  (action )  }  =  IR-INCREASE. 2 

"Interest rates" is the topic of the entire sequence of newspaper texts, and the parser has already 

represente d thi s fro m it s prio r  processing .  Interes t  rate s ar e ofte n referre d t o simpl y a s "rates, " 

and th e secon d inde x patter n i n th e immediatel y preceedin g trac e capture s th e connectio n 

betwee n th e topi c concep t  an d it s correspondin g mentio n concept .  Recognitio n o f  thi s sequenc e 

fro m th e mentio n result s i n th e topi c concep t  bein g referenced . 

Reading ARE 
{  ARE *  HEADED (direction )  }  =  INCREASE 

Readin g HEADED 

{  ARE HEADED *  (direction )  >  =  INCREASE 

Readin g DOWN 

{  DOWN *  > =  DOWN reference d 

{  ARE HEADED •  (direction )  }  =  INCREASE 

Refinemen t  Failure :  (direction )  i s DOWN no t  U P 

Using :  DECREASE 

Source :  IR-INCREASE. 2 n o repai r 

This is the first refinement failure so far. The expectations from the previous texts have generated 

an expectatio n a t  thi s leve l  fo r  anothe r  argumen t  supportin g a  futur e increas e i n interes t  rates . 

The tex t  doe s no t  suppor t  thi s interpretation ,  an d s o th e (alread y constructed )  text-supporte d 

interpretatio n DECREASE i s referenced .  Th e parse r  attempt s t o repai r  th e failur e b y recoverin g th e 

sourc e o f  th e expectation .  Unfortunately ,  n o repai r  structure s ar e abl e t o b e foun d fro m thi s 

faile d refinement . 

{ (behavior) (quantity) (action) * } = IR-INCREASE.2 

Refinemen t  Failure :  (action )  i s DECREASE no t  INCREASE 

Built :  IR-DECREASE. 3 

Source :  IR-UP-COMMUNICATION. 1 n o repai r 
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This index pattern recognizes the argument for a particular economic event. Once again, the prior 

expectation s hav e failed ,  bu t  n o repai r  i s  possible . 

It should be stressed that the lack of repairs is a function of the knowledge of the system; in other 

words ,  ther e i s n o a  prior i  reaso n wh y sensibl e repair s fo r  thi s failur e migh t  no t  b e present . 

{ (behavior) (event) * } = TRUE-TREND 

Specializatio n Failure :  (event )  IR-DECREASE. 3 

Built :  TRUE-TREND. 4 

The TRUE-TREND structure essentially represents the concept mentioned in passing in the 

annotation s followin g th e wor d "long, "  above .  Regan' s argumen t  result s i n th e recognitio n o f  thi s 

inde x patter n an d th e referenc e o f  thi s concept .  Ther e i s n o refinemen t  failur e here ,  bu t  a  ne w 

specializatio n mus t  b e built . 

{ (actor) (mtrans) (mobject) * > = IR-UP-COMMUNICATION.1 

Refinemen t  Failure :  (mobject )  i s  IR-DECREASE. 3 no t  IR-INCREASE. 2 

Built :  IR-C0HMUNICATI0N. 5 
Source :  SUPPORT-IR-U P (argument )  foun d REPAIR:FAILED-SUPPOR T 

Repair :  ATTACK-POIN T 

Built :  ATTACK-POINT. 6 

(point )  IR-INCREAS E 

(basis )  TRUE-TREND. 4 

Built :  SUPPORT.8 

(argument )  IR-COMMUNICATION. 5 

Built :  REPAIR. ? 

(source )  SUPPORT.8 

(expected )  IR-INCREAS E 

(reference )  IR-DECREASE. 3 

(repair )  ATTACK-POINT. 6 

The failure of the argument communicated by Regan to match the expectations from prior texts 

find s a  suitabl e repair .  Thi s repair ,  REPAIRrFAILED-SUPPORT ,  represent s knowledg e abou t  ho w t o 

argue :  t o challeng e a  point ,  yo u m a y attac k i t  directly .  I n thi s case ,  sinc e th e parse r  i s tryin g t o 

come t o a  conclusio n abou t  th e behavio r  o f  interes t  rates ,  challengin g th e previou s texts '  mai n 

poin t  m a y b e don e b y assertin g tha t  interes t  rate s wil l  decrease . 

The repair is to modify memory to include a new attack structure, which contains packaging 

relationship s t o th e poin t  attacke d an d th e basi s fo r  th e attack .  Sinc e th e TRUE-TREND structur e i s 

n o w par t  o f  memory ,  i t  i s  seize d upo n a s a  reasonabl e par t  o f  th e attac k structure .  I n paraphrase , 

thi s ne w concep t  represent s "interes t  rate s wil l  no t  increas e becaus e decreasin g interes t  rate s 

reflec t  th e tru e long-ter m behavio r  o f  th e quantity. " 

{ (support) (attack) * } = DISPUTED-IR 

Specializatio n Failure :  (attack )  ATTACK-POINT. 6 

Built :  DISPUTED-IR. 9 
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The fact that previous texts supported the opinion that interest rates would rise means that the 

curren t  attac k o n tha t  opinio n indicate s tha t  th e opinio n i s disputed .  A  ne w specializatio n mus t 

be buil t  t o recor d thi s interpretation . 

Finally ,  th e fac t  tha t  th e syste m ha d alread y com e t o a n interna l  conclusio n abou t  interes t  rate s 

base d o n it s previou s understandin g provoke s a n interna l  respons e t o th e attack .  Althoug h th e 

notio n tha t  ther e i s concor d abou t  th e behavio r  o f  interes t  rate s i s no t  necessaril y  th e fina l 

decisio n o f  th e system ,  i t  prompt s inde x pattern s whic h ca n b e use d t o discredi t  th e attac k t o 

generat e expectation s lookin g fo r  som e basi s fo r  a n attac k o n th e attack . 

CONCLUSIONS 

The point of the DMAP approach is to make interpretation wholly dependent on the expectations 

i n memory ,  d m a p present s a  theor y o f  understandin g base d o n script-fram e theory ,  bu t  update d 

t o ou r  moder n concept s o f  hierarchica l  memor y organization .  A s implemented ,  i t  work s o n quit e 

larg e example s i n th e absenc e o f  an y specialize d domain-dependen t  contro l  structure ;  al l 

knowledg e i s represente d i n a  typica l  abstractio n an d packagin g hierarch y an d linea r  sequence s o f 

inde x patterns . 
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