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Discussion and dispute are everyday activities for most of us. Impassioned or coldly rational, the 

proces s o f  argumen t  i s  centra l  t o ou r  relation s wit h other s an d t o ou r  understandin g o f  th e worl d i n 

general .  Th e wa y w e mak e an d suppor t  conclusion s reflect s no t  onl y ou r  capacit y fo r  reaso n bu t  th e 

way w e structur e an y typ e o f  knowledge .  M u c h o f  th e argumen t  w e com e acros s i s i n th e for m o f  smal l 

bit s o f  text .  Advertisement s an d editoria l  ar e explici t  attempt s t o influenc e ou r  choice s i n wha t  w e bu y 

or  ho w w e vote .  I n othe r  type s o f  expositor y text ,  suc h a s i n newspape r  o r  magazin e articles ,  th e 

argumen t  i s mor e subtl e an d ofte n appear s a s description .  C o m m on t o al l  i s th e statemen t  o f  premise s 

and th e evidenc e use d t o suppor t  them . 

Arguments are written to serve two goads: to communicate ideas and to persuade others that those 

idea s hav e value .  Th e relativ e weigh t  o f  thes e goal s determine s ho w th e write r  wil l  structur e th e text . 

Th e argumen t  structur e i s th e organizatio n o f  suppor t  an d conclusion s tha t  represent s th e lin e o f 

argument .  I f  a  writer' s idea s ar e controversia l  o r  hi s o r  he r  audienc e i s unreceptive ,  muc h attentio n wil l 

hav e t o b e give n t o th e argumen t  structure .  Potentiall y  wea k assumption s mus t  b e buttresse d an d 

tentativ e premise s substantiated .  Undispute d point s stil l  requir e suppor t  bu t  th e amoun t  o f  tex t 

devote d t o plai n descriptio n ca n b e proportionatel y larger ;  th e write r  nee d no t  g o fa r  bac k i n th e chai n 

of  reasonin g t o suppor t  hi s  conclusions .  I n arguin g fo r  a n increas e i n militar y spendin g t o th e join t 

chief s o f  staff ,  th e presiden t  woul d onl y nee d poin t  t o th e valu e o f  a  stron g defense .  W h e n arguin g th e 

same issu e t o congress ,  however ,  h e ma y wis h t o provid e evidenc e fo r  acceptin g th e premis e "stron g 

defens e i s a  goo d thing" .  W h a t  wa s t o on e grou p a n acceptabl e assumptio n wa s t o th e othe r  a 

conclusio n requirin g support . 

The Structure of Arguments 

Upon examination of a large number of arguments, we found that support structures can be divided 

u p int o thre e basi c types :  argumen t  b y analogy ,  categorica l  argumen t  an d causa l  argument .  Th e 

distinctio n betwee n th e firs t  tw o i s th e differenc e i n leve l  o f  generalit y betwee n th e suppor t  an d 

conclusion .  I n a n argumen t  b y analogy ,  th e conclusio n an d suppor t  ar e a t  th e sam e level .  Cat s ca n b e 

compare d wit h dog s an d on e presiden t  ca n b e compare d t o another .  I f  I  wante d t o argu e tha t  Reagan' s 

refor m wil l  hav e littl e lastin g effec t  o n th e incom e ta x process ,  I  coul d poin t  ou t  tha t  Eisenhower' s 

attempt s t o simplif y th e ta x structur e ha d littl e effect .  Eisenhower' s cas e i s analogou s t o Reagan's ,  bot h 

ar e example s o f  America n president s w h o trie d t o chang e th e federa l  incom e ta x system .  An y othe r 

relevan t  similarities ,  suc h a  bot h bein g Republica n s ,  strengthen s th e effec t  o f  th e analogy .  Wit h enoug h 

examples ,  a n argue r  ca n creat e a  categor y tha t  contain s th e feature s c o m m o n t o al l  th e examples . 

Conclusion s tha t  com e fro m generalizatio n acros s severa l  example s ar e th e produc t  o f  induction .  Th e 

revers e proces s i s  deduction .  Th e argue r  ha s a  categor y mor e genera l  tha n th e conclusion ,  attribute s 

categor y membershi p t o th e objec t  o r  idea ,  an d b y virtu e o f  membershi p attribute s othe r  feature s o f  th e 

categor y t o th e object .  Thi s for m ca n b e expresse d a s a  syllogism .  "  Presiden t  Reaga n ha s a  ta x refor m 

plan .  Al l  presidentia l  ta x reform s hav e littl e lastin g effect .  Therefore ,  Reagan' s ta x refor m wil l  hav e 

littl e lastin g effect .  " 

Reagan's tax plan is a member of the category presidents' tax reform which has the feature has 

littl e lastin g effect .  Th e sam e poin t  coul d hav e bee n msul e wit h bot h inductiv e an d deductiv e support . 

Th e argue r  coul d enumerat e othe r  example s o f  faQe d presidents '  ta x reforms ,  induce d th e category , 
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asserte d membershi p fo r  Reagan' s plan ,  an d the n attribute d th e featur e a s th e conclusion .  Th e thir d 

typ e o f  suppor t  use s knowledg e o f  caus e o r  proces s t o suppor t  th e conclusion .  Causa l  knowledg e ca n 

exis t  a t  an y leve l  o f  generality ,  fro m wha t  a  specifi c  presiden t  doe s a t  on e m o m e n t  t o ho w peopl e i n 

position s o f  powe r  ar e likel y t o behav e a t  an y time .  Wherea s categorie s o r  analogie s ar e a  slic e o f  tim e 

or  atemporal ,  caus e an d effec t  involv e tempora l  sequence .  W e us e th e phras e "caus e o r  process "  t o avoi d 

th e philosophica l  debat e o n th e natur e o f  catttality .  Fo r  purpose s o f  argument ,  cause s preced e effect s i n 

tim e an d allo w eithe r  predictio n o f  th e effec t  give n th e caus e o r  give n th e effect ,  explanatio n o f  it s 

occurrenc e throug h th e hypothesi s o f  a  cause .  Fo r  example ,  Reagan' s pla n wil l  fai l  becaus e specia l 

interes t  group s wil l  pressur e congres s t o m a k e myria d exception s t o an y genera l  simplification .  T h e 

pressur e mus t  preced e th e chang e o r  th e argumen t  i s no t  a  causa l  one .  Thes e thre e suppor t  type s ar e 

complimentary .  Categorie s ca n b e forme d o r  modifie d fro m th e example s use d i n analogy .  Causa l 

knowledg e ca n b e (an d i s ultimatel y always )  derive d fro m analogie s an d co n b e us e t o construc t  an d 

alte r  categories . 

The three support types do not exist merely for arguments sake but are part of the natural 

understandin g process .  Peopl e notic e similaritie s ar e foun d betwee n tw o object s o r  events .  Th e Hrs t 

even t  o r  objec t  provide s th e informatio n fo r  understandin g th e second .  Wit h onl y tw o examples ,  peopl e 

canno t  determin e whic h feature s ar e importan t  an d whic h accidental ,  ye t  the y ca n stil l  generat e 

expectation s tha t  wil l  hel p guid e furthe r  processin g an d late r  behaviors .  W h e n peopl e hav e severa l 

example s o f  a n objec t  o r  even t  store d i n memory ,  the y ca n mor e efficientl y retriev e th e informatio n 

necessar y fo r  processin g a  ne w instanc e i f  th e feature s share d acros s instance s i s collecte d i n a  category . 

Thoug h i t  seem s obviou s tha t  an y understandin g syste m mus t  m a k e generalizations ,  th e ubiquit y an d 

flexibilit y  o f  th e proces s o f  categor y formatio n ar e importan t  fo r  understandin g arguments .  Th e chai n o f 

potentia l  hierarchie s ca n b e lon g an d complex .  Categorie s themselve s ca n b e groupe d t o for m mor e 

genera l  categorie s o r  ca n b e spli t  u p t o for m subcategorie s tha t  entai l  a  mor e specifi c  collectio n o f 

features .  W h a t  leve l  o f  generalit y th e argue r  ca n begi n wit h depend s upo n hi s audience .  I f  th e receiver s 

of  th e argumen t  ar e accepting ,  th e argue r  ca n begi n clos e i n leve l  t o hi s conclusion .  I f  th e receiver s ar e 

not ,  however ,  th e argue r  wil l  nee d t o mov e furthe r  u p o r  dow n th e hierarchy .  Movin g u p th e hierarch y 

allow s th e argue r  t o deriv e he r  conclusion s deductively .  Movin g dow n provid e he r  wit h evidenc e t o 

induc e he r  conclusions .  Causa l  o r  predictiv e knowledg e concern s th e orderin g o f  event s an d i s potential ^ 

th e mos t  useful .  Knowin g tha t  eart h tremor s ca n predic t  volcani c eruptio n o r  tha t  hittin g th e key s 

"control "  an d " C "  stop s th e ru n o f  a  loo p ca n b e t o islande r  o r  cognitiv e scientist . 

Counter Argument 

Peopl e creat e counter-argumen t  wit h th e sam e processe s use d fo r  constructin g arguments .  Perhap s 

th e mos t  c o m m o n counter-argumen t  i s th e counter-example .  I f  yo u compar e Reaga n t o Eisenhower ,  I 

coul d poin t  ou t  tha t  a  compariso n wit h Nixo n i s mor e appropriate .  Bot h ar e Republica n s  bu t  Nixon' s 

ter m o f  offic e i s close r  i n tim e t o Reagan's .  Yo u coul d us e For d a s anothe r  analog y t o counte r  m y 

counter ,  bu t  thi s leave s th e possibilit y  o f  anothe r  counter-analogy ,  usin g anothe r  criterio n fo r  similarit y 

tha n tempora l  proximity .  Instead ,  yo u ca n attac k m y counter-analog y an d defen d you r  initia l  analog y 

by examinin g th e relevan t  features .  Elisenhowe r  an d Reaga n hav e mor e ideologica l  similarities ,  bot h 

hav e show n concer n fo r  th e growt h o f  governmen t  an d wit h th e wage-earnin g tax-payer .  A  goo d 

analogy ,  therefore ,  i s  on e whic h share s relevan t  feature s wit h th e origina l  instance .  Th e numbe r  o f 

distinguishin g feature s ca n b e compare d t o th e numbe r  o f  share d feature s t o produc e a n inde x o f 

similarity .  Relevanc e i s determine d b y th e featur e unde r  debat e o r  th e curren t  need s o f  th e 

understander .  Arguer s nee d t o kno w wha t  feature s discriminat e betwee n analogie s t o judg e whic h 

comparison s ar e mos t  apt . 

For  answering  categorica l  arguments ,  tw o strategie s ar e available .  Initia l  categor y membershi p ca n 

be show n t o b e inappropriat e b y a  featur e conflic t  o r  anothe r  categor y ca n b e show n t o b e mor e 
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appropriat e du e t o greate r  relevan t  featur e overlap .  Th e argumen t  "  A D Republica n president' s ta x 

reform s ar e doomed .  Ronal d Reaga n i s a  Republica n president .  Therefor e Reagan' s ta x p b n i s 

doomed.  "  ca n b e countere d b y showin g tha t  i n fac t  ther e ar e tw o type s o f  Republica n s ,  conservativ e 

and liberal .  Perhap s onl y th e ta x plan s o f  libera l  Republica n s  ar e doome d t o failur e an d Reaga n i s a 

conservativ e Republica n . 

Causal arguments are vulnerable along any step of the causal chain beyond that which is known 

explicitly .  Th e chai n "  Republica n president s creat e plan s fo r  ta x reforms ,  giv e th e pla n t o congres s 

whic h alter s th e pla n fo r  specia l  interes t  group s du e t o lobbyin g pressure .  "  i s  vulnerabl e a t  a  numbe r 

of  point s withou t  contradictin g an y o f  th e fact s i n th e series .  Specia l  interest s m a y no t  alway s conflic t 

wit h goo d ta x refor m o r  th e reform s ar e to o watere d dow n b y th e presiden t  befor e the y eve n reac h 

congress .  Althoug h knowledg e tha t  allow s predictio n t o futur e event s ma y b e th e mos t  desirable ,  i t  i s 

als o th e mos t  fragile . 

The Memory Representation of Arguments 

We hav e develope d a  mode l  o f  argumen t  generatio n an d comprehensio n (MAGAC)  tha t  simulate s 
ho w peopl e creat e an d evaluat e arguments .  W e us e a  fram e architectur e t o represen t  th e knowledg e 

and procedure s fo r  fillin g slot s an d linkin g frames .  W e wil l  no w wor k throug h a n exampl e argument . 

Suppos e th e reade r  i s confronte d wit h th e followin g text : 

Computer s hav e affecte d al l  aspec t  o f  everyda y lif e i n th e Unite d States .  Th e introductio n o f  ne w 
technologies ,  ove r  a  shor t  perio d o f  time ,  cause s a  disruptio n o f  th e current ,  establishe d culture . 
Therefore ,  th e sprea d o f  computer s wil l  resul t  i n grea t  unhappines s fo r  man y people . 

The first sentence introduces the domain, the recent inroads of of computers into everyday life. This 

has bee n a  fairl y controversia l  topi c an d ha s receive d som e pb y i n th e press .  W h e n th e tex t  i s  full y 

processed ,  th e representatio n wil l  b e organize d aroun d th e conclusio n i n a  conclusio n organizatio n fram e 

(COF) .  Afte r  th e Tirs t  sentence ,  th e representatio n look s lik e C O F l . 

COFl: INTRODUaiON OF Conputers 

AKO:  Ne w Technolog y 

TIME:  Curren t 
TIME COURSE:  Shor t 
RESULT:  ? 

The heading slot for COFl is the "introduction of computers". The A Kind Of (AKO) slot tells of 

what  mor e genera l  clas s o f  thing s thi s specifi c  knowledg e i s a  member .  Th e T I M E slo t  indicate s th e 

tim e fram e t o whic h th e knowledg e o r  even t  bein g represente d belongs .  A s th e I N T R O D U C T I O N o f  a n 

objec t  i s  a  process ,  i t  mus t  tak e plac e ove r  a  perio d o f  time .  Th e slo t  T I M E C O U R SE i s  fille d wit h 

informatio n concernin g ho w lon g a n even t  too k o r  wil l  tak e i n th e future .  I n thi s case ,  "short "  i s a  ter m 

relativ e t o th e introductio n tim e o f  othe r  technokgies ,  suc h a s th e manufacturin g o f  stee l  o r  th e 

productio n o f  clocks ,  bot h o f  whic h too k hundred s o f  years .  Th e effect s o f  th e proces s represente d o r 

procedure s fo r  determinin g th e effect s ar e store d unde r  th e R E S U L T S L O T .  Goal s an d plan s o f  peopl e 

or  entitie s ar e store d unde r  G O A L S an d P L A N S SLOTs .  Th e actua l  representatio n o f  th e goal s an d 

plan s woul d b e store d ebewhere . 

The second sentence of the argument gives the reader a general information which is represented in of 

S O F l .  S O F l  i s a n instantiatio n o f  a  "suppor t  organizatio n frame. " 

SOFl: New Technology 

AKO:  Socia l  Chang e 

PROPERTY:  origin s i n scienc e 

GOALS:  Achiev e ne w goals ,  previousl y blocke d 

or 
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Achiev e ol d goal s aor a efficientl y 

RESULT: (change in work force) 

(les s resource s neede d t o accoiplis h 

goal ) 

((I f  TIM E cours e i s shor t 

the n disrupte d culture ) 

(I f  TIM E cours e i s lon g 

the n n o disruption) ) 

Even if the receiver has not heard this argument before, it will not conflict with related knowledge. 

N ew object s o r  processe s caus e chang e an d chang e ca n b e disruptive .  F ro m thi s knowledge ,  S O F l  coul d 

be constructe d fo r  th e purpos e o f  understandin g an d storin g th e argumen t  shoul d i t  b e encountere d 

again .  Th e goa l  knowledg e i s als o ver y general .  Technolog y i s mean t  t o achiev e ne w goals ,  suc h a s 

rapi d communicatio n b y satellite ,  th e efficienc y o f  achievin g ol d goals ,  suc h a s generatin g powe r  fro m 

nuclea r  reactions .  Suc h improvement s ar e accompanie d b y problem s an d dissent .  T h e thir d sentenc e 

form s th e conclusion .  Th e reade r  alread y know s fro m experienc e tha t  peopl e ofte n fin d chang e 

upsetting ,  especiall y  swif t  an d pervasiv e changes .  S 0 F 2 i s constructe d o r  instantiate d t o handl e thi s 

information . 

S0F2: Change 

AKO:  Cultura l  Proces s 
PROPERTIES:  disruptiv e 

create s unhappines s 

Several general procedures are necessary for connecting the three frames. The first procedure is that 

whic h connect s th e topi c t o th e evidence .  Fo r  thi s example ,  inheritanc e fro m th e A K O ( a kin d of )  slo t  i s 

used t o fil l  empt y slots .  I f  w e kno w tha t  X  i s a  kin d o f  m a m m al  bu t  nothin g ek e abou t  i t  i s  explicitl y 

known ,  W e coul d assum e defaul t  characteristic s o f  a  genera l  " m a m m a l "  whic h woul d b e store d i n tha t 

highe r  leve l  frame .  I n thi s case ,  "computers "  ar e a  kin d o f  ne w technology .  Th e resul t  slo t  o f 

"computers "  i s ope n an d thu s ca n b e fille d wit h th e resul t  slo t  o f  "ne w technology" .  I n thi s causa ] 

argument ,  th e proces s i s applie d an d th e resul t  i s  calculated . 

Procedur e 1 

I f  •SLOT *  i s empt y the n fill  wit h correspondin g R E S U L T 'SLOT *  fro m A K O *FRAME* . 

Next, the connection between "new technology" and "social change" must be found. In this case, 

procedur e 1  agai n provide s th e link .  N e w technologie s ar e on e kin d o f  socia l  change .  I t  i s  importan t  tha t 

i t  b e a  kin d o f  socia l  chang e (rathe r  tha n personal )  s o tha t  th e generalizatio n i n th e conclusio n i s 

warranted .  Th e resul t  i s  no t  give n bu t  require s calculatio n becaus e i t  i s  dependen t  o n th e tim e cours e o f 

events .  Gradua l  socia l  chang e i s no t  disruptive .  W e believ e i t  make s littl e sens e t o hav e thi s procedur e 

store d outsid e th e fram e i n a  genera l  lis t  fo r  tw o reasons .  First ,  give n a  larg e numbe r  o f  specia l  cases , 

th e lis t  woul d becom e unmanageabl e a s mor e domai n specifi c  knowledg e i s added .  Second ,  thi s 

informatio n i s onl y neede d unde r  "socia l  change" .  Thoug h othe r  kind s o f  swif t  chang e (i. e geological ) 

may b e disruptive ,  i t  i s  no t  i n th e sam e way .  Th e knowledg e fo r  calculatin g th e resul t  i s  store d wher e i t 

i s  accesse d automaticall y wit h th e declarativ e knowledge . 

The same conclusion could have been supported in a different way. Instead of referring to a general 

causa l  principle ,  th e write r  coul d hav e mad e a n analog y t o whe n somethin g simila r  ha d happene d i n th e 

past .  I n th e absenc e o f  mor e definit e knowledge ,  a  simila r  instanc e ca n b e use d t o understan d a  ne w 

one.  Thi s proces s o f  understandin g i s ofte n use d i n argument .  Th e analog y show s tha t  X  ca n hav e 

qualit y Y ,  tha t  thi s i s (a t  least )  a  possibility .  I n ou r  example ,  th e firs t  an d thir d sentence s o f  th e 
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paragrap h remai n th e sam e bu t  th e bod y o f  th e argumen t  i s change d to :  "  Automati c loom s wer e als o 

considere d a  grea t  innovatio n i n thei r  da y an d resulte d i n a  redistributio n o f  th e wor k force .  "  T h e 

compariso n o f  computer s an d th e automati c loo m i s base d o n thei r  bot h bein g a n exampl e o f  a  ne w 

technolog y tha t  hav e radicall y affecte d th e surroundin g community .  Th e implicatio n i s tha t  us e o f 

computer s wil l  als o caus e los s o f  jobs .  F ro m there ,  i t  i s  a  fairl y  straigh t  forwar d inferenc e tha t  peopl e 

wil l  b e unhappy .  Th e representatio n fo r  "Automati c Loom "  look s lik e S0F3 . 

S0F3: INTRODUaiON OF AutonitlC LooB 

AKO:  Ne w Technolog y 

TIME:  Pis t 

TIH E COURSE:  Shor t 

RESULT:  Unhappines s 

Both the AKO and TIME COURSE slots match those for COMPUTERS frame. If two frames have 

th e sam e A K O SLOTs ,  the n the y ar e bot h member s o f  th e sam e genera l  categor y an d ma y b e 

compared .  N o alteratio n o f  th e categor y structur e wil l  occu r  no r  i a an y featur e fro m th e categor y fram e 

bein g use d t o mak e th e argument .  Th e mor e slot s tw o frame s shar e th e stronge r  th e comparison .  I f 

one fram e ha s a  slo t  fille d tha t  th e othe r  ha s blank ,  a n I P - N E E D E D connectio n i s mad e fro m on e slo t  t o 

th e other .  I n thi s case ,  th e resul t  slo t  fro m C O M P U T E RS ca n b e fille d wit h tha t  fro m A U T O L O O M, 

i f  th e informatio n i s desired .  Th e slo t  fillin g i s no t  a  logica l  necessit y an d thi s i s reflecte d i n th e IF -

N E E D ED connection .  Th e resul t  here ,  redistributio n o f  th e wor k force ,  i s A K O socia l  change .  Th e 

conclusio n derive s fro m th e fram e S O C I A L C H A N G E ' S R E S U L T slot .  Th e connection s i n thi s 

argumen t  ar e no t  a s direc t  a s i n th e previou s one .  Th e procedur e fo r  connectin g th e frame s is : 

Proceiur t  S 

I f  A K O •SLOT *  o f  X  match s A K O 'SLOT *  o f  Y  the n creat e pointe r  fro m X  t o Y . 

T h e deductiv e o r  categorica l  argumen t  ha s th e traditiona l  syllogisti c structur e underlyin g it .  Firs t 

categor y membershi p i s asserte d fo r  th e objec t  o r  ide a bein g debated .  Then ,  b y virtu e o f  membership , 

othe r  feature s fro m th e categor y ar e attribute d t o it .  Wit h th e sam e topic ,  a  categorica l  argumen t 

woul d b e 

New technologie s ar e a  featur e o f  socia l  change .  Socia l  chang e i s alwa y disruptiv e fo r  thos e livin g i n th e 
curren t  establishe d culture . 

On the surface, this support is similar to the causal or analogical argument and a similar causal 

structur e underlie s thi s category .  Th e representatio n an d procedure s o f  thi s argument ,  however ,  ar e 

different .  UnUk e analog y base d arguments ,  th e A K O sk> t  i s use d t o procee d t o a  highe r  level ,  i n thi s 

cas e t o th e fram e S O C L \ L C H A N G E.  A s a  member  o f  th e categor y S O C I A L C H A N G E,  th e fram e 

C O M P U T E RS inherit s an y slot s tha t  d o no t  contradic t  existing s ones .  Th e relationshi p i s a  necessar y 

one ,  i f  somethin g i s a  member  o f  a  category ,  the n i t  mus t  posses s feature s store d a t  th e categor y level . 

T h e slo t  i s  fille d wit h procedur e 3 . 

Procedur e S 

Fil l  empt y C O P*  slo t  wit h P R O P E R TY slot(s )  fro m SOF *  indicate d i n A K O slot . 

The three procedures represent the way frzunes are connected for the three basic supports. These 

same processe s ar e genera l  enoug h fo r  othe r  use s an d captur e ou r  intuition s o f  ho w knowledg e i s 

structured .  Th e mode l  handle s counter-argumen t  a s th e creatio n o f  ne w argument s o r  ne w link s t o 

existin g structures .  W e wil l  expan d thi s mode l  t o includ e a n evaluatio n o f  relevanc e t o determin e whic h 

feature s ar e mos t  importan t  i n eac h cas e o f  calculate d similarity .  Argumen t  provide s a  domai n fo r 

explorin g th e creatb n an d modificatio n o f  knowledg e structure s an d dynami c interpla y o f  ne w 

informatio n an d pas t  experience . 
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