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A B S T R A CT 

In this paper we present a case-study to demonstrate an application of concepts of 

knowledg e representatio n fro m cognitiv e scienc e an d A I  t o proble m solvin g i n 

psychotherapeuti c situations .  I n particular ,  a  specia l  typ e o f  frame ,  th e so-calle d "Themati c 

Organizatio n Point" ,  o r  T O P ,  i s use d t o characteriz e generi c conflictiv e pattern s o f 

interaction ,  an d t o elucidat e th e meanin g o f  a  "psychotherapeuti c interpretation" .  Th e 

concep t  o f  "failure-drive n memory "  i s relate d t o th e proces s o f  evokin g memorie s i n 

patients .  A  belie f  system s analysi s i s use d t o explai n wh y i n som e situation s peopl e ar e 

incapabl e o f  learnin g i n spit e o f  repetitiv e expectatio n failures .  Th e underlyin g theor y i s 

summarize d a s a  se t  o f  "Theorems" .  I t  i s  conclude d tha t  a  cognitiv e scienc e approac h t o 

therapeuti c proble m solvin g no t  onl y clarifie s theoretica l  concept s bu t  enable s th e derivatio n 

of  powerfu l  heuristic s t o b e use d b y therapist s i n thei r  practica l  work , 

INTRODUCTION 

Much of cognitive science research in one way or another has to deal with the notion of goals. 

One o f  th e reason s is ,  o f  course ,  tha t  behavio r  i s  controlle d b y th e goal s t o b e achieved .  Anothe r  ha s 

t o d o wit h th e fac t  tha t  goal s hav e a  hig h explanator y value .  Wheneve r  w e observ e som e kin d o f 

behavior ,  w e typicall y interpre t  i t  a s a  pla n t o achiev e som e goal .  Goal s ar e ubiquitou s i n interpretin g 

th e environment ,  a s wel l  a s i n generatin g behavior ,  an d therefor e i t  seem s natura l  t o organiz e a 

knowledg e bas e fo r  proble m solvin g (whic h i s a  kin d o f  goal-directe d behavior )  aroun d th e notio n o f 

goals ,  goal-configuration s an d relate d ideas ,  suc h a s plans ,  failures ,  etc .  t o b e discusse d below . 

Thes e idea s wil l  b e applie d t o a  specia l  kin d o f  exper t  behavior ,  namel y th e on e o f  psychotherapists . 

Psychotherapists are expert at interpreting unusual and unexpected behavior in their patients. For 

example ,  the y searc h fo r  "hidden "  goals ,  i.e .  goal s th e patien t  ma y no t  b e awar e o f  hi m o r  hersel f 

One metho d frequentl y use d t o elici t  a  patient' s knowledg e structure s i s tha t  o f  "fre e association " 

wher e memorie s relate d (b y assumption )  t o th e curren t  behavio r  o r  experienc e ar e t o b e evoked .  Thi s 

metho d i s use d mainl y i n so-calle d psychodynami c therapies ,  i.e .  therapeuti c technique s dealin g wit h 

th e explanatio n an d interpretatio n o f  behavio r  i n term s o f  cognitiv e an d emotiona l  processe s whic h 

may o r  ma y no t  b e conscious .  I t  i s  thi s kin d o f  therap y o n whic h ou r  pape r  i s focused .  Th e 

memorie s thu s activate d ca n guid e th e wa y t o a n interpretation ,  i.e .  the y ca n hel p findin g a n 

explanatio n o f  som e maladaptiv e o r  undesirabl e behavior .  I t  i s  a  basi c tene t  o f  man y form s o f 
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psychotherapy, that such an insight constitutes the basis of a learning process which can eventually 

lea d t o a n eliminatio n o f  certai n behaviora l  patterns . 

Psychotherapeutic theories are typically vague and at times even have a mythical touch. Cognitive 

scienc e provide s concept s an d formalism s whic h shoul d b e capabl e o f  capturin g a t  leas t  a  smal l 

portio n o f  th e phenomen a involved .  I t  i s  demonstrate d i n th e seque l  tha t  no t  onl y concept s fro m 

psychodynami c theorie s ca n indee d b e formalize d i n a  transparen t  manner ,  bu t  tha t  thi s approac h ca n 

directl y suppor t  th e practica l  wor k o f  th e clinica l  expert . 

After introducing the basic concepts, a case report from a psychotherapeutic treatment is 

presented .  Thi s cas e repor t  wil l  b e analyze d i n th e subsequen t  section s wit h a  particula r  focu s o n th e 

therapist' s  hypothese s (he r  beliefs )  abou t  th e menta l  representation s o f  th e patien t  (i.e .  th e patient' s 

beliefs) . 

BASIC CONCEPTS 

Much of the theory presented in the sequel is based on the work of the Yale Artificial Intelligence 

and Cognitiv e Scienc e Program s (e.g .  Schank ,  1982) .  Basi c familiarit y wit h th e concept s o f  fram e 

theor y i n general ,  an d Themati c Organizatio n Point s (TOPs )  i n particular ,  i s  assumed ,  an d onl y thos e 
principle s neede d late r  o n wil l  b e summarize d a s "Theorems "  ̂  Th e theorem s presente d i n thi s 
sectio n dea l  wit h memor y processes .  The y wil l  b e applie d t o elucidat e concept s fro m psychodynami c 

therapy . 

THEOREM 1: Reminding of episodes across contexts is enabled when the episodes are stored 

unde r  th e sam e TOP .  Th e ter m "context "  i s  use d i n it s  everyda y sense . 

Clearly, this is not the only way in which remindings can occur (they could e.g. also be visually 

based) ,  bu t  i t  i s  th e mos t  relevan t  on e fo r  goal-oriente d an d interactiv e behavior . 

DEFINITION: A TOP (=Thematic Organization Point) is an abstract memory structure, a frame 
type ,  containin g (a t  least )  th e followin g components :  goa l  configuration , 

expectation s abou t  plan s (o r  mor e generally :  behavior )  an d outcomes ,  actua l  plan s 
(behavior )  an d results ,  an d explanatio n o f  discrepancies . 

Theorem 2 deals with expectation violations. 

THEOREM 2: (principle of "failure-driven memory") If an expectation generated from a frame is 

violated ,  a  pointe r  i s establishe d fro m thi s fram e t o a  representatio n o f  th e 

situatio n i n whic h th e violatio n occurred .  Thi s enhance s memor y recall . 

From Theorem 2 Theorem 3 can be derived (e.g. Schank, 1982): 

T̂he ter m "Theorem "  i s no t  use d i n a  rigorous  mathematica l  sens e bu t  rathe r  t o designat e theoretica l 
concept s tha t  hav e prove d usefu l  i n man y A I  program s an d fo r  whic h ther e i s considerabl e empirica l 
suppor t  (e.g .  Seifer t  e t  al. ,  1984) ,  o r  heuristic s o n ho w t o procee d i n analyzin g people' s knowledg e 
structures . 
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THEOREM 3:The principle of "failure-driven memory" underlies a large class of learning 

processes . 

The heuristic stated in Theorem 4 is a corollary of Theorem 3: 

THEOREM 4: If learning processes are to be induced it is a good idea to violate existing 

expectation s o r  t o evok e expectation s whic h ca n the n b e violated . 

The theory presented so far can be used to elucidate the concept of a so-called "complete 

psychodynami c interpretation" ,  an d t o explai n wh y a  psychotherapis t  shoul d remai n neutra l  toward s 

a patient' s goal s an d wishe s i f  memorie s ar e t o b e evoke d fro m th e patien t  (se e Boxe s 1  an d 2) , 

Furthe r  "Theorems "  wil l  b e introduce d a s neede d i n th e cas e study . 

B OX 1 :  A  complet e psychodynami c interpretatio n an d TOP s 

A major goal in psychodynamic therapies is to make hidden knowledge structures (e.g. goals 
or  wishes )  underlyin g maladaptiv e an d undesirabl e behavio r  explici t  i n orde r  t o mak e the m 
inspectabl e an d potentiall y  modifiable .  Suc h hidde n knowledg e structure s ar e frequentl y relate d 
t o unresolve d conflict s whic h hav e thei r  origin s i n earl y childhood ,  an d whic h ca n b e observe d 
i n th e patient' s actua l  behavior .  A  centra l  therapeuti c mea n t o communicat e hypothese s abou t 
maladaptiv e behavio r  t o a  patien t  i s  th e on e o f  a  so-calle d interpretatio n whic h relate s 
unresolve d conflict s t o behavio r  i n differen t  kind s o f  situations .  Accordin g t o Menninge r 
(1958 )  a n interpretatio n i s onl y complet e whe n a  conflic t  ha s bee n understoo d wit h respec t  t o 
thre e domain s i n th e patient' s  life ,  namely :  curren t  therapeuti c interaction ,  earl y childhood ,  an d 
curren t  lif e situatio n (work ,  lovers ,  etc.) .  Thus ,  simila r  pattern s o f  behavio r  mus t  b e ferrete d 
out  an d describe d i n al l  thre e domains .  I t  i s  exactl y thi s similarit y w e ar e tryin g t o captur e wit h 
th e (contex t  independent )  concep t  o f  a  TOP .  Suc h similaritie s ar e normall y perceive d b y 
therapist s i n a  rathe r  intuitiv e an d globa l  fashion .  The y ca n b e mad e mor e precis e an d 
transparen t  i f  TOP s ar e use d fo r  thei r  description . 

B OX 2 :  Therapeuti c neutralit y an d "Failure-drive n memory " 

The practice of psychodynamic therapy has shown that in order to evoke memories which 
relat e t o hidde n conflict s o f  a  patient ,  i t  i s  appropriat e fo r  a  therapis t  t o tak e a n attitud e o f 
neutrality :  th e therapis t  refuse s t o fulfil l  inadequat e (i.e .  "infantile" )  wishe s o f  th e patient ,  an d 
thu s earlie r  experience s com e t o min d an d ca n b e reflecte d i n relatio n t o curren t  proble m 
situation s (se e als o Bo x 1) .  Wishe s o f  a  patien t  ar e considere d inadequat e i f  the y impl y an y 
for m o f  direc t  hel p o r  advic e b y th e therapist .  Therapeuti c neutrality ,  a s man y othe r  concept s i n 
th e psychodynami c literature ,  ar e base d o n intuition s an d clinica l  experienc e an d ar e no t 
sufficientl y grounde d i n theory .  Th e principl e o f  "failure-drive n memory "  (Theore m 2 ) 
explain s wh y earl y childhoo d memorie s concernin g infantil e wishe s ca n b e evoke d throug h a 
proces s o f  frustratio n i n th e therapeuti c interaction :  thos e memorie s relatin g t o conflictiv e 
conten t  typicall y hav e t o d o wit h expectatio n failure s (e.g .  unfulfille d wishe s fro m a  patient' s 
distan t  past) .  Since ,  throug h expectatio n failures ,  thos e memorie s wer e originall y tagged ,  thei r 
recal l  i s  enhance d i f  simila r  expectatio n failure s occu r  withi n th e therapeuti c situation . 
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CASE STUDY 

Episodes from a psychotherapy of a 38 year old depressive woman, reported by Marianne 

Leuzinger-Bohleber :  I n Jul y 197 9 Gertrud ,  a  Germa n socia l  worker ,  mothe r  o f  seve n children , 

marrie d t o a  self-employe d businessman ,  aske d fo r  a n appointmen t  a t  ou r  counselin g cente r  i n 

Zurich .  Sh e wa s i n a  dee p crisi s whic h wa s apparentl y triggere d b y he r  husband' s startin g hi s ow n 

busines s i n th e are a o f  therapeuti c instructio n materials .  I t  wa s he r  husband' s wis h tha t  sh e giv e u p 

her  part-tim e jo b i n a  hom e i n orde r  t o hel p hi m wit h hi s business .  H e wa s no t  a  goo d businessma n 

withou t  he r  hel p an d Gertru d wa s afrai d tha t  the y migh t  soo n hav e t o fil e bankruptcy . 

In her psychotherapy she frequently had the feeling of giving herself up, that she would "never be 

abl e t o fre e hersel f  o f  me "  an d tha t  sh e woul d com e ou t  o f  therap y a s a  "case" .  Th e session s ofte n 

had a  tormentin g qualit y an d I  couldn' t  reac h her .  Nevertheless ,  he r  marita l  situatio n ha d improved , 

among othe r  things ,  throug h th e fac t  tha t  sh e ha d take n u p workin g par t  tim e outsid e o f  he r 
husband' s fir m again . 

After some time she felt worse again. She complained about finding her life too taxing and that 

nothin g wa s movin g i n he r  therapy .  Casuall y sh e mentione d ho w nic e i t  woul d b e t o hav e a n 
additiona l  cuddl y sil k  cushio n o n th e couc h i n th e counselin g room .  I  fel t  hard-presse d an d ha d th e 
impuls e t o g o downtow n an d bu y he r  suc h a  cushio n immediately . 

In the following session I completely forgot about the cushion so that I couldn't even broach the 
subject .  Gertru d di d no t  sa y anythin g abou t  i t  eithe r  bu t  coul d hardl y b e reache d i n thi s an d th e 

followin g sessions .  Sh e fel t  distant ,  tacitl y  accusin g an d aggressive .  Bu t  I  ha d n o ide a tha t  i t  coul d b e 

relate d t o th e cushion . 

The "cushion theme" re-emerged as Gertrud's fears of committing herself to therapy and the 
subjec t  o f  terminatin g i t  wer e discussed .  Sh e explaine d ho w muc h sh e ha d bee n hur t  b y m y 

forgettin g th e cushio n an d tha t  he r  disappointmen t  an d he r  ange r  abou t  th e even t  wer e stil l  presen t 
and woul d weig h heavil y i n he r  decisio n o f  whethe r  t o continu e therap y o r  not .  T o he r  thi s ha d bee n 

proo f  tha t  I  wa s a  cold ,  unempatheti c perso n an d tha t  fo r  m e sh e wa s i n fac t  onl y a  "case, "  o r  a 
possibilit y  t o mak e money .  Thi s confirme d he r  experienc e onc e mor e tha t  sh e ha d n o bearin g i n th e 
world .  Sh e fel t  exploite d an d didn' t  trus t  m e an y more . 

This problem could be worked on therapeutically in the following weeks as she was beginning to 

fee l  tha t  crucia l  infantil e memorie s wer e bein g activated ,  thoug h the y wer e no t  consciou s a t  th e time . 

Thi s lea d t o he r  decisio n t o continu e therap y i n orde r  t o "g o after "  th e cor e conflict . 

After working on the cushion experience a host of memories emerge. We only render one example 

whic h wil l  b e use d i n ou r  subsequen t  analysis :  Whe n sh e wa s abou t  fou r  o r  fiv e (i n 1946 )  Gertru d 
had t o accompan y he r  mothe r  whe n a t  nigh t  sh e returne d t o th e occupie d zon e t o retriev e certai n 
object s the y ha d lef t  behind ,  e.g .  a  typewriter .  He r  mothe r  use d he r  a s a  sor t  o f  "protection "  agains t 

th e Russia n occupationa l  forces .  Durin g thes e "excursions "  sh e wa s scare d t o deat h bu t  wa s no t  eve n 

allowe d t o cry . 

Summary of report: In this paper the following key scenes are discussed: 

th e therapeuti c situation :  th e patien t  communicate s tha t  i t  woul d b e nic e t o hav e a  sil k  cushio n an d 

doesn' t  ge t  i t  ("cushio n scene") . 
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- the patient's current real-life situation: the patient should help her husband with his business 

("husband' s busines s scene") , 

an earl y childhoo d experience :  th e patien t  ha d t o accompan y he r  mothe r  int o th e occupie d zon e t o 

"protect "  he r  agains t  th e occupationa l  force s ("occupationa l  force s scene") . 

ANALYSIS OF KEY SCENES 

The goal of this analysis is to make explicit the patient's beliefs and memory representations, in 

particula r  th e one s controllin g he r  behavior .  W e begi n wit h th e "cushio n scene" .  Fro m th e patient' s 

utteranc e w e infe r  tha t  th e patien t  ha s th e goa l  t o hav e suc h a  cushion .  Thi s i s no t  b y logica l 

necessity ,  an d th e attributio n o f  goal s t o a n acto r  i s  indee d a  possibl e sourc e o f  error .  Moreover ,  w e 

interpre t  he r  utteranc e a s par t  o f  a  pla n t o achiev e he r  goal :  th e therapis t  i s t o b e he r  "agent "  (Schan k 

& Abelson ,  1977) .  T h e patien t  expect s th e therapis t  t o fulfil l  he r  wish .  However ,  thi s expectatio n i s 

violated .  A s w e fin d ou t  later ,  th e patien t  ha d a n explanatio n o f  w h y he r  wis h wa s no t  fulfilled , 

namel y tha t  th e therapis t  i s  col d an d non-empathetic .  Thi s preliminar y analysi s i s  summarize d i n 

Figur e 1 . 

Patient's structure 

GOAL: SELF has silk cushion. 

PLAN: SELF uses T as an "agent". SELF communicates goal to T. 

EXPECTED RESULT: SELF has silk cushion. 

ACTUAL RESULT: SELF does not have silk cushion. 

EXPLANATION OF DISCREPANCY BETWEEN EXPECTED AND ACTUAL RESULT: T does not 
respon d t o th e need s o f  SEL F sinc e T  i s col d an d unempathetic . 

FIGURE 1: Patient's representation of the "cushion scene": preliminary hypothesis. "SELF" 
refer s t o th e patient ,  "T "  t o th e therapist . 

For  th e purpose s o f  th e presen t  discussio n w e wil l  ignor e th e therapist' s o w n goal s an d plan s fo r 

th e therap y an d concentrat e o n th e idea s sh e ha s abou t  th e patient .  F r o m th e utteranc e o f  th e patien t 

sh e infer s tha t  th e patien t  ha s th e goa l  t o hav e a  cushion .  Bu t  th e patien t  doe s no t  explicitl y  tal k abou t 

thi s wis h an d repor t  he r  relate d thoughts ,  a s coul d b e expecte d i n therapeuti c settings .  Thi s implie s 

tha t  th e therapist' s  expectation s ar e violated :  th e patien t  wante d he r  t o actuall y bu y he r  a  cushio n 

rathe r  tha n wor k ou t  a n appropriat e interpretation .  Thi s discrepanc y i s als o reflecte d i n th e therapist' s 

emotiona l  reaction .  A  majo r  goa l  fo r  th e therapis t  n o w i s t o fm d appropriat e explanations . 

Frequently, when our expectations are violated and there is no adequate explanation of a person's 

behavio r  availabl e thi s m a y b e du e t o th e fac t  tha t  ou r  hypothese s abou t  tha t  person' s goal s ar e 

inappropriate .  I n ou r  example ,  th e patien t  m a y neve r  hav e ha d th e goa l  t o hav e a n additiona l  cushion . 

Theore m 5 ,  adapte d fro m Wilensk y (1983) ,  give s u s a  clu e a s t o wha t  s o m e alternativ e goal s migh t 

be. 
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THEOREM 5: The execution of a plan frequently activates "dormant" goals, i.e. goals that 

woul d otherwis e no t  hav e bee n activated .  O f  particula r  interes t  ar e th e so-calle d 

"preservatio n goals" . 

Patient's  structure 

T'S GOAL: To be a successful, financially independent therapist. 

T'S PLAN: Use SELF as an "agent". 

leads to 

PRESERVATION GOAL: SELF does not want to be merely a "case" (i.e. an "agent") for the benefit of T. 

PLAN FOR PRESERVATION GOAL: SELF wants from T some kind of behavior which does not 
confor m t o th e rule s o f  therapeuti c techniqu e (provid e SEL F wit h sil k  cushion) .  Mentio n goa l  i n 
conversation . 

EXPECTED RESULT FOR SELF: T gets her the cushion. 

ACTUAL RESULT FOR SELF: T does not get SELF the cushion. Su-ong negative emotions. SELF is 
onl y a  "case" . 

EXPLANATION OF DISCREPANCY BETWEEN EXPECTED AND ACTUAL RESULT: T deliberately 
ignore s preservatio n goa l  o f  SELF .  Thu s SEL F i s merel y a n "agent "  o f  T . 

ACTUAL RESULT FOR T: T achieves goal: T makes money and is successful. 

FIGURE 2: Patient's representation of the "cushion scene": more elaborate hypothesis. 
"SELF "  refer s t o th e patient ,  "T "  t o th e therapis t 

I f  w e loo k a t  th e intensit y o f  th e reaction s o f  bot h th e patien t  an d th e therapis t  t o th e "cushio n 

scene "  (th e patien t  hardl y talk s t o th e therapis t  fo r  a  lon g time ;  th e analys t  "forgets "  abou t  it )  w e infe r 

tha t  ther e mus t  b e somethin g majo r  a t  issue .  Th e majo r  activit y i s th e patient' s involvemen t  i n th e 

therapy .  He r  pla n i s t o us e th e therapis t  a s a n agen t  t o hel p he r  solvin g he r  problems .  I f  w e loo k 

throug h th e cas e repor t  fo r  possibl e preservatio n goal s whic h ar e activate d b y he r  involvement ,  w e 

find  a  statemen t  t o th e effec t  tha t  sh e doe s no t  wan t  t o b e simpl y a  "case" .  Applyin g thi s ide a t o th e 

"cushio n scene "  w e fin d a  differen t  interpretatio n o f  th e patient' s utteranc e tha t  i t  woul d b e nic e t o 

hav e a  cuddl y sil k  cushio n o n th e couch .  H a d th e therapis t  assente d t o th e implie d wis h o f  th e 

patient ,  thi s woul d hav e bee n a n actio n o n th e par t  o f  th e therapis t  whic h lie s outsid e o f  th e rang e o f 

therapeuti c (neutral )  behavior .  I n tha t  cas e -  i n th e patient' s belief s -  th e patien t  woul d no t  hav e bee n 

treate d merel y a s a  "case "  bu t  a s a  "rea l  person" ;  th e therapis t  woul d hav e fulfille d he r  wis h eve n 

thoug h thi s di d no t  confor m t o th e rule s o f  psychotherapeuti c technique .  Th e utteranc e concerning  th e 

cushio n ca n n o w b e interprete d a s a  (clever )  pla n t o achiev e th e preservatio n goa l  o f  remainin g a n 

independen t  "real "  individua l  an d no t  merel y bein g a  "case" .  O f  course ,  suc h a  pla n coul d onl y b e 

conceive d b y someon e wit h profoun d knowledg e o f  psychotherapeuti c technique ,  a  preconditio n th e 

patien t  clearl y fulfilled .  I t  i s interestin g t o not e tha t  th e patient ,  i n orde r  t o ge t  he r  preservatio n goal s 

met ,  trie s t o involv e th e sam e perso n a s a n agen t  w h o th e patien t  hold s responsibl e fo r  he r 

preservatio n goa l  i n th e firs t  plac e (sinc e th e therapis t  i s th e on e w h o use s he r  a s a n agent) .  Thi s mor e 

elaborat e analysi s i s summarize d i n Figur e 2 .  Again ,  i t  i s  a  hypothesi s o f  th e therapis t  abou t  th e 
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patient's mental representation. This structure is non-trivial and goes beyond a simple goal-subgoal 

analysis .  A s a  matte r  o f  fact ,  w e ar e dealin g wit h a  rathe r  trick y an d uncomfortabl e patter n o f 

interaction . 

If this interpretation of the patient's behavior is appropriate and if it is communicated to the 

patient ,  the n correspondin g memorie s shoul d b e activate d fro m th e patient' s distan t  pas t  (earl y 

childhood )  an d fro m he r  recen t  pas t  (he r  real-lif e situation) .  An d indeed ,  whe n thi s informatio n coul d 

be mad e explici t  th e patien t  starte d reportin g he r  earl y childhoo d memories .  Sinc e i n earl y childhood , 

fo r  example ,  ther e wer e n o therapists ,  an d n o sil k  cushions ,  a n abstractio n ha s t o b e mad e fro m th e 

curren t  context ,  wit h th e constrain t  tha t  th e relevan t  informatio n concernin g behavio r  an d interactio n 

i s preserved .  A s mentione d earlier ,  thes e commonalitie s ar e capture d b y TOPs ,  Th e T O P 

correspondin g t o Figur e 2  i s show n i n Figur e 3 .  W e wil l  cal l  i t  "GA-UP "  (Goa l  Pursui t  wit h Agenc y 

-  Unsatisfiabl e Preservatio n Goal) . 

Patient's TOP 

O'S GOAL: Important goal. 

O'S PLAN: Use SELF as an "agent". 

leads to 

PRESERVATION GOAL: SELF does not want to be an "agent" of O. O is an "agent" for SELF. 

EXPECTED RESULT FOR SELF: O understands and achieves goal of SELF. 

ACTUAL RESULT FOR SELF: SELF is an "agent". Strong negative emotions. 

EXPLANATION OF DISCREPANCY BETWEEN EXPECTED AND ACTUAL RESULT: O's goal has 
suc h hig h priorit y tha t  O  deliberatel y ignore s preservatio n goa l  o f  SELF . 

ACTUAL RESULT FOR O: O achieves goal. 

FIGURE 3: Patient's TOP, called "GA-UP" (Goal Pursuit with Agency - Unsatisfiable 
Preservatio n Goal) .  "SELF "  refer s t o th e patient ,  "O "  t o th e perso n th e patien t 
i s interactin g wit h (th e "other") . 

For a complete psychodynamic interpretation (see Box 1) we need also a representation of an early 

childhoo d experienc e an d o f  a n episod e concemin g th e patient' s curren t  life .  Wit h th e T O P " G A - U P " 

i t  i s  straightforwar d t o fin d th e representation s o f  th e "husband' s busines s scene "  an d th e 

"occupationa l  force s scene" .  T h e forme r  i s show n i n Figur e 4 ,  th e latte r  i s  lef t  a s a n exercis e t o th e 

reade r  (o r  se e Pfeife r  &  Leuzinger-Bohleber ,  1986) . 
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Patient's structure 

H'S GOAL: To be an independent, financially sound businessman. 

H'S PLAN: SELF must help out in H's store. 

leads to 

PRESERVATION GOAL: Maintain independent life style (keep job in home). SELF does not want to be 

merel y a n "agent "  t o ru n H' s business . 

PLAN FOR PRESERVATION GOAL: SELF wants H to support preservation goal. SELF communicates 

goal  t o H . 

EXPECTED RESULT FOR SELF: H helps SELF keep independent life style. 

ACTUAL RESULT FOR SELF: H interprets needs of SELF as exaggerated. H does not support wish for 

independenc e o f  SELF .  Stron g negativ e emotions . 

EXPLANATION OF DISCREPANCY BETWEEN EXPECTED AND ACTUAL RESULT: H does not 

understan d th e importanc e o f  independenc e fo r  SELF .  H  exploit s SEL F t o achiev e hi s ow n goals . 

ACTUAL RESULT FOR O: H achieves goal: Business of H improves. 

FIGURE 4: Patient's representation of the "husband's business scene". "SELF" refers to the 
patient ,  "H "  t o he r  husband . 

REPETrrrv E b e h a v i o r 

Frames can be used to interpret the environment as well as to generate behavior. From the 

patient' s report s  i t  i s obviou s tha t  th e T O P "GA-UP "  i s ofte n activate d an d controllin g he r  behavior , 

and eac h tim e i t  produce s undesirabl e negativ e results .  On e questio n tha t  immediatel y come s t o min d 

i s wh y th e patien t  i s apparentl y incapabl e o f  learnin g fro m he r  expectatio n failures ,  althoug h the y 

occu r  repetitively .  Thi s persisten t  repetitio n o f  som e undesirabl e behavio r  i n differen t  context s i s 

calle d "repetitio n compulsion" .  Theore m 6  state s on e frequen t  reason . 

THEOREM 6: If an individual is incapable of learning from her expectation failures, this may be 

due t o th e fac t  tha t  a  structur e ( a frame )  differen t  fro m th e believe d on e i s 

controllin g he r  behavior . 

Theorem 6 can be directly applied to our case study. The reason why the patient is not capable of 

changin g he r  behavior ,  althoug h sh e perceive s i t  a s undesirable ,  i s  tha t  i n he r  (conscious )  belief ,  sh e 

i s applyin g a  simpl e plannin g fram e (called ,  say ,  "us e agent" )  fo r  engagin g someon e a s a n agen t  t o 

achiev e he r  goal s (an d thi s plannin g fram e normall y work s -  i n situation s no t  describe d i n th e cas e 

report) ,  wherea s i n "reality "  sh e i s  activatin g th e mor e intricat e fram e " G A - U P " .  " G A - U P "  i s 

activate d wheneve r  th e followin g triggerin g condition s ar e fulfilled :  th e situatio n contain s a  perso n 

who i s importan t  t o th e patient ;  thi s perso n i s pursuin g a n importan t  goa l  (i n th e patient' s beliefs ,  no t 

i n "reality") ;  an d th e patien t  i s  use d a s a n "agent "  i n th e pla n o f  tha t  person .  Thes e condition s ar e 
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fulfilled for all three key scenes described. But the patient cannot discriminate between situations in 

whic h sh e i s applyin g th e pla n "us e agent "  an d situation s i n whic h sh e i s usin g "GA-UP" ,  fo r  th e 

simpl e reaso n tha t  sh e ha s n o awarenes s o f  "GA-UP" .  Sinc e he r  explanation s o f  expectatio n failure s 

ar e base d o n th e wron g assumptions ,  sh e canno t  chang e he r  behavio r  appropriately .  On e fac t  tha t 

adds t o th e severit y o f  th e proble m i s tha t  "GA-UP" ,  lik e "us e agent "  i s contex t  independen t  an d ca n 

be instantiate d i n man y situations . 

There are two main reasons for believing that our analysis is appropriate. First, the patient's 

emotiona l  reaction s t o he r  expectatio n violation s ar e muc h to o stron g i f  th e pla n ha d simpl y bee n "us e 

agent" .  Th e intensit y ca n onl y b e explaine d i n relatio n t o th e negativ e an d stron g earl y childhoo d 

experiences .  Thi s relatio n i s capture d b y "GA-UP "  whic h relate s th e memor y representation s o f  earl y 

childhoo d t o curren t  experiences .  Second ,  w e ha d th e opportunit y t o follo w he r  therapeuti c 

development .  Th e patien t  experience d th e recognitio n o f  "GA-UP "  a s a  profoun d insight ,  an d fro m 

tha t  poin t  i n time ,  he r  behavio r  starte d t o change :  th e precondition s fo r  a  learnin g proces s wer e met 

(fo r  mor e detail ,  se e Pfeife r  &  Leuzinger-Bohleber ,  1986) . 

DISCUSSION 

Knowledge representation: The combination of the idea of belief systems and the Yale concepts 

fo r  knowledg e representatio n enable d u s t o explai n wh y certai n type s o f  behavior s ca n b e transferre d 

t o a  variet y o f  differen t  domains ,  an d wh y som e o f  the m ar e s o persisten t  eve n i f  the y ar e perceive d 

as undesirable .  Moreover ,  i t  wa s possibl e t o devis e heuristic s whic h ma y b e use d i n therapeuti c 

proble m solving ,  an d t o mak e som e o f  th e rathe r  opaqu e concept s fro m psychodynami c therap y mor e 

transparent .  Th e powerfu l  concep t  o f  a  T O P wa s applie d t o th e representatio n o f  pattern s o f 

interactio n i n differen t  domain s (e.g .  Bo x 1) .  I t  i s  suggeste d tha t  i t  ma y b e a  goo d heuristi c fo r  a 

psychotherapis t  t o activel y tr y t o wor k ou t  T O P s sinc e the y no t  onl y characteriz e conflictiv e 

interactions ,  bu t  the y ma y als o hel p t o activat e pertinen t  memorie s (so-calle d "strategi c reminding" ; 

Schank ,  1982) . 

Evocation of memories: Using the concept of "failure-driven memory" it was demonstrated why 

th e therapis t  shoul d remai n neutra l  toward s a  patient' s goal s an d wishes :  memorie s ca n b e evoke d i n 

thi s way .  A n d memorie s ar e preciou s source s o f  informatio n fo r  therapeuti c proble m solving . 

Related work: There have been many frame approaches to knowledge representation in AI and 

cognitiv e scienc e researc h bu t  fo r  ou r  ow n purpose s w e foun d th e emphasi s o n expectation s an d 

explanation s o f  expectatio n failures ,  a s wel l  a s thei r  relationshi p t o memor y processe s (Schank , 

1982 )  mos t  convincing .  Simila r  concept s wer e used ,  fo r  example ,  b y Dye r  (1983) ,  Kolodne r  e t  al. , 

(1985) ,  an d Lehner t  (1981 )  mainl y fo r  th e representatio n o f  comple x pattern s o f  interaction .  A 

closel y relate d stud y i s th e on e o f  Telle r  &  Dah l  (1981) .  The y als o us e a  fram e concep t  t o describ e 

situation s i n psychotherap y transcripts .  I n thei r  paper ,  similarit y betwee n situation s i s define d i n 

term s o f  th e rathe r  technica l  notio n o f  "fram e overlap" .  I n contrast ,  th e concep t  o f  a  T O P a s a  specifi c 

fram e typ e provide s similarit y relation s o n th e basi s o f  a  genera l  theor y o f  cognitiv e processes . 
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