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ABSTRACT 

In this papar wa peasant a procass modal that uaas past axparlanca In ganaratmg arg-
umant s o f  parsuaslon .  Wa vla w parsuaslv a argumantatlo n a s a n Instanc a o f  probla m solving .  A s 
such ,  w a amplo y knowladg a organizatio n Idaa s an d probla m solvin g tachnlqua s tha t  hav a baa n 
advocata d I n a n analogica l  vla w o f  probla m solving .  T o lllustrat a ou r  idaas ,  w e us a th a 
domai n o f  mediatio n o f  labo r  disputes .  Ou r  mode l  I s Implemente d I n th e PERSUADER,  a  compute r 
progra m tha t  give s advic e I n collectiv e bargainin g mediation . 

1. INTRODUCTION 

Persuasion has been and will continue to be a chief Instrument In the conduct of human 
affairs .  Argument s ar e th e mean s b y whic h persuasio n I s effected .  Durin g persuasiv e argumen -
tation ,  a n agent ,  th a pmrtuadm r  attempt s t o chang e th e belief s o f  anothe r  agent ,  th a par -
suadaa .  I n thi s paper ,  w e presen t  a  procas s mode l  o f  persuasiv e argumentatio n tha t  use s pas t 
experienc e t o creat e ne w arguments .  Ou r  mode l  I s Influence d b y th e wor k o f  Kolodne r  an d Sim -
pso n (1984 )  o n case-base d reasonin g I n probla m solving .  We us e th e domai n o f  labo r  managemen t 
dispute s t o Illustrat e ou r  points . 
Traditionally, the psychological literature has treated persuasion as a process of com-
municatio n (Brembec k an d Howell ,  1976) .  I n ou r  model ,  persuasiv e argumentatio n 1 s viewe d a s 
an Instanc e o f  probla a solving .  Th e goa l  o f  th e persuade r  a s proble m solve r  I s t o convinc e 
the  persuada e t o accep t  a  particula r  proposition.« •  I n labo r  mediation ,  th e mediato r  i s  th e 
persuade r  an d th e unio n o r  compan y th e persuadae .  When a n Impass e I s reache d I n contrac t 
negotiations ,  a  mediato r  I s usuall y calle d In .  The  goa l  o f  th e mediato r  I s t o convinc e th e 
partie s t o reac h a  mutuall y acceptabl e contrac t  withou t  a  strike . 
This goal is achieved incrementally through many rounds of persuasive argumentation. In each 
round ,  th e mediato r  trie s t o narro w th e disputants '  difference s wit h respec t  t o a  contrac t 
Issue ,  b y convincin g the m t o mov e toward s a  common value .  I n suc h cases ,  mediator s 
traditionall y us e well-know n persuasiv e arguments .  A n exampl e o f  suc h a n argumen t  I s tha t  th e 
adoptio n o f  seniorit y reduce s labo r  turnover .  Thes e argument s an d th e appropriat e way s t o us e 
the m are  Identifie d I n book s o n collectiv e bargainin g (Herma n an d Kuhn ,  1981 ,  Randle ,  1951) . 
We view these arguments as plans that the mediator uses to achieve the goal of changing 
a party' s positio n wit h respec t  t o a  contrac t  Issue .  Fo r  a  pla n t o b e applicable .  It s precon -
dition s hav e t o b e satisfied .  Th e mai n facto r  determinin g th e effectivenes s o f  argument s o f 
persuasio n I s th e attitude s an d belief s o f  th e persuada e (Abelson ,  1959) .  Th e persuade r  ha s 
suc h a  mode l  o f  th e persuade e I n mind ,  t o whic h h e I s addressin g th e persuasiv e arguments .  We 
conside r  th e parsuada a moda l  a s par t  o f  th e argumen t  plan' s preconditions .  Anothe r  par t  o f 
th e precondition s I s th e aeononi c contax t  o f  th e dispute .  Argumen t  plan s are  know n b y th e 
mediato r  an d ar e Instantiate d whe n th e presen t  cas e matche s thei r  preconditions .  The  tas k o f 
the  persuade r  i s t o decid e th e applicabilit y  o f  thes e plan s t o th e situatio n a t  hand .  T o 
motivat e ou r  exposition ,  w e presen t  th e followin g example : 
The Yellow-Jackets textile company Involved In a collective bargaining case refuses 

t o gran t  th e worker s plantwid e seniorit y fo r  promotion s an d layoffs .  The  mediato r 
suggest s tha t  seniorit y Improve s worke r  morale ,  resultin g I n mor e efficien t  plan t 
operatio n and ,  consequently ,  decreas e o f  productio n cost .  The  compan y point s ou t 
tha t  quit e a  numbe r  o f  ke y employee s ar e junio r  and ,  durin g a  layoff ,  the y woul d b e 
th e firs t  t o go .  Thi s woul d Imped e th e operatio n o f  th e plant .  Th e mediator . 
havin g thi s additiona l  Information ,  recall s a  simila r  situatio n wher e th e followin g 
solutio n wa s found :  a n exceptio n i n seniorit y fo r  a  numbe r  o f  ke y employee s wa s ac -
cepte d b y th e unio n i n exchang e fo r  superseniorit y fo r  unio n officer s an d stewards . 
The mediato r  propose s thi s compromis e t o th e company ,  whic h agrees . 

In this example, the mediator proposes an argument plan that she thinks Is suitable to 
th e particula r  situation .  T o generat e th e initia l  argument ,  th e mediato r  recall s relevan t 
economi c factors ,  importan t  goal s o f  simila r  persuadees ,  an d experiences  wit h th e sam e con -
trac t  Issue .  Sinc e thes e thre e form s o f  informatio n migh t  com e fro m differen t  mediatio n ex -
periences ,  th e mediato r  need s t o combin e Informatio n fro m th e Individua l  availabl e schemata . 

« Thi s researc h ha s bee n supporte d I n par t  b y NSF Gran t  No .  IST-831771 1 an d i n par t  b y ARO 
Gran t  No .  DAAG 29-85-K-0023 .  I  woul d lik e t o than k Jane t  Kolodne r  an d Bo b Simpso n fo r  hel -
pfu l  discussion s an d comments . 

•«I n adversaria l  argumentatio n th e argue r  doe s no t  attemp t  t o chang e th e belief s o f  th e Inter -
locuto r  (Flowers ,  et .  al. ,  1982) . 
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constructin g th a mos t  appropriat e combinatio n fo r  th a prasan t  situation .  Wa ca l  1  thi s schara a 
th a a r j i—n ta t l o n prwamdmnt .  I n thi s cas a th a pracadan t  include s th a informatio n tha t 
afflclan t  plan t  operatio n I s a n Importan t  compan y goal ,  tha t  seniorit y improve s worke r  moral e 
leadin g t o worke r  efficiency ,  tha t  th e economi c condition s ar e recession ,  an d tha t  th e 
majorit y o f  textil e industr y contract s hav e seniorit y provisions .  Th e preceden t  i s use d a s a 
se t  o f  preconditions ,  agains t  whic h argument s ar e teste d fo r  applicabil i ty . 

The next two figures show the conceptual content of the initial argument plan and arg-
umentatio n preceden t  fo r  th e abov e example .  Spac e limitation s prohibi t  a  ful l  explanation . 

THE PERSUADER'S INITIAL ARGUMENT PLAN 

per suadae: Y e11ow-Jacket s company 
Issu e :  *senior1ty * 
preconditions :  argumentatio n preceden t  (below ) 
claim :  Increase d plan t  efficienc y come s fro m grantin g seniorit y 
persuader-goa1 :  Chang e weigh t  o f  issu e ;se e sectio n o n strategie s 
argument-type :  Self-interes t  ;se e sectio n o n convincin g powe r 
strength :  . 7 ;se e sectio n o n convincin g powe r 

Figure 0-1 

ARGUMENTATION PRECEDENT 

persuadee-model: goals of the Yelow-Oackets, including their relative 
importanc e 

economic-context :  recession ,  unemploymen t  i n th e textil e industry,.. . 

Figure 0-2 

2.  TH E OVERALL MODEL 

We present the overall process model for persuasive argumetation in Figure 3. 

PROCESS MODEL OF PERSUASIVE ARGUMENTATION 

Persuadee position on the 
issu e an d Justificatio n 

,  I  FROM MEMORY: 
I I  I 
I  I  I 
\ /  <•• » Relevan t  factor s 

• > GENERATE ARGUMENTS <== « Simila r  persuadee s 
j j  <== = Case s wit h simila r  issu e 

I INCORPORATE NE W 
KNOWLEDGE \ / 

/ \  SELECT ARGUMENT <»«- » Argumentatio n Preceden t 
I  I  I  I  I 
! '  { > ! 

I  I 

PRESENT ARGUMENT <.=»« « Persuade e Mode l 
M I 
I  I  I 
\ / CLASSIFY <« -  N o » « Persuade e agrees ? <.».»- » feedbac k fro m persuade e 

RESPONSE I  I 
I  I 

Yes 
(; 
UPDATE POSITIO N O N TH E ISSU E 

Figur e 0- 3 

The inpu t  t o th e argumentatio n proces s i s th e persuadee' s positio n o n a n Issu e an d th e 
positio n h e need s t o b e convince d of .  I n mediation ,  thes e correspon d t o th e valu e o f  th e con -
trac t  issu e tha t  th e part y ha s rejecte d an d th e mediator' s proposal .  Th e firs t  steg e i n per -
suasiv e argumentatio n i s t o generat e potentiall y  applicabl e argument s usin g th e contrac t  issu e 
as a  probe .  Th e mos t  appropriat e argumen t  i s the n selecte d fro m th e retrieve d ones .  Thi s i s 
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don *  b y usin g th » argumantatIo n pracadant ,  a s a  sa t  o f  pracondltlon s agains t  whic h th e potan -
tla l  affactlvanas s o f  ratriava d argumant s I s tastad .  Consldar ,  fo r  axampla ,  th e argumen t  tha t 
th a adoptio n o f  sanlorlt y fo r  promotion s roduca s griavancas .  Th e rational e i s tha t  seniorit y 
I s a  criterio n wel1-understoo d b y th e worker s an d thu s wil l  eliminat e potentia l  coniplalnt s o f 
unfairness .  Th a strengt h o f  thi s argumen t  fo r  th e compan y depend s directl y o n th e importanc e 
of  reducin g grievance s a s a  compan y goal .  Relativ e importanc e o f  goal s i s include d I n th e ar -
gumentatio n precedent . 

Next ,  th a persuade r  prasant s th e selecte d argument .  I f  th e persuade e agrees ,  th e ap -
propriat e updat a o f  th e settlemen t  i s made ,  namel y tha t  ther e i s agreemen t  o n thi s issue .  I f 
th e persuade e disagrees ,  th e reason s fo r  th e disagreemen t  ar e analyze d fo r  ne w informatio n 
tha t  coul d alta r  subsequen t  argumentation ,  suc h a s ne w informatio n abou t  th a parsuadea' s 
concern s (e.g. ,  th e company' s concer n abou t  ke y employees) ,  ne w informatio n abou t  economi c 
factor s (e.g. ,  th e strengt h o f  foreig n competition) ,  an d correcte d inference s abou t  th e 
relativ e Importanc e o f  th e persuadee' s goals .  Th e mediato r  Incorporat e th a na w knowladg a int o 
th e argumentatio n precedent .  I n thi s way ,  th e argumen t  precondition s ar e dynamicall y learne d 
as a  resul t  o f  comparin g successfu l  an d faile d application s o f  th e argument .  Th e proces s o f 
generatin g potentiall y  applicabl e argument s I s the n repeated ,  testin g argumen t  effectivenes s 
agains t  th e update d argumentatio n precedent .  A  new ,  mor e convincin g argumen t  i s selecte d fo r 
presentation . 
3.  TH E PERSUADEE MODEL 

The persuadee model, used during argument generation, selection, and presentation, con-
tain s th e attitude s an d belief s o f  th e persuadee .  Thes e are  represente d i n term s o f  hi s col -
lectio n o f  goal s an d thei r  relativ e importance .  Goal s o f  a  unio n o r  compan y negotiato r  ar e o f 
tw o types :  persona l  caree r  goal s an d th e goal s o f  th e unio n o r  compan y h e represents .  We 
represen t  thes e goal s i n goa l  tree s (Carbonel1 ,  1979) .  I n th e subsequen t  figur e w e depic t  th e 
partia l  goa l  tre e o f  a  company . 

COMPANY GOAL-TREE 

PROFITS(+ ) 
/ \  / \ 
I  I  I  I 

I 

) I 
I 

PRODUCTION-COST(-) 
/ \  A  / \ 
I I  I I 

> • 
MATERIALS( 

PLANT(-) 
/ \ 
I  I 

EMPLOYEE-SATISFACTION(+) 
A / \ 
I I  I I  / \ 

ECONOMic(+) NON-ECONOMIC(+) || 
/ \ 
I I  AUTQMATION(+) 

WAGES(-̂ ) 

SALES(+) 
/ \ 
I  I 
I  I 

/ \ 
I  I 
I  I 

/ \ 
I  I 
I  I 

LABOR(- )  OUALITY(+ )  PRICES( - ) 
/ \  / \ 
I I  I I 
j j  '1 . 

EMPLOYMENT(-) 
/ \ 
I  I 
I I 
I 

PUBLIC-
IMAGE(+ ) 

ECONOMIC( -) 
/ \  A 
I  I  I I 

,j WAGES(-) !! 
SUBCONTRACT(+)  FRINGES( - ) 

F igur e 0- 4 

Th e no ta t io n fo r  th e re la t ionsh ip s amon g goal s i n th e tre e i s  adopte d fro m Spohre r  an d 
R iesbeck ,  ( 1 9 8 4 ) .  A  (+ )  s ig n co r respond s t o th e goa l  o f  increasin g th e par t icu la r  quant i t y t o 
wh ic h i t  re fe rs ,  wh i l e a  (- )  s ig n cor respond s t o decreas in g th e quant i ty .  Fo r  example . 
Increas in g p r o f i t s ,  P R O F I T S ( + ) ,  wh ic h occup ie s th e roo t  o f  th e goa l  t ree ,  represent s th e com -
pany ' s h ighes t  leve l  goa l .  Th e ch i ld re n o f  a  node ,  connecte d t o i t  throug h suppor t  l inks , 
deno t e th e subgoa l s throug h wh ic h th e supergoa l  i s  sat is f ied .  Fo r  examp le ,  p ro f i t s ca n b e 
ra ised ,  P R O F I T S ( + ) ,  b y decreas in g produc t io n cos ts ,  P R O D U C T I O N - C O S T ( - ) ,  o r  b y increasin g 
sa les ,  SALES(-«-) . 
Also Included in a goal tree is the relative importance of the party's goals, though 
fo r  s imp l i c i t y ,  th i s i s  no t  show n i n th e f igure .  Th e f igur e dep ic t s a  "prototype "  instanc e 
(Rosch ,  1977 )  o f  a  company ' s goa ls .  Goa l  t ree s var y wi t h par t i cu la r  negot ia tor s an d companie s 
( u n i o n s ) ,  an d th e bes t  on e poss ib l e i s  neede d t o const ruc t  e f fec t i v e a rguments .  Whe n a  per -
suade r  I s face d wi t h a n unknow n pe rsuadee ,  h e ca n us e a  p ro to typ e goa l  t ree ,  o r  a  persuade e 
model  b y t rans fe r r in g charac te r i s t i c s fro m th e goa l  t re e o f  a  prev ious l y encountere d an d 
s1m11a r  pe rsuadee . 

35 8 



4.  EFFECTIV E PERSUASION 

Thar* arc two cantral issues In salacting th« most affactlv* argunwnt plan: first, th« 
parsuadar' s goal .  nanMl y i n wha t  wa y doa s h a wan t  t o chang a th a parsuadaa' s ballafs ;  an d 
sacond ,  ho w t o d o i t  mos t  convincingly .  Th a firs t  Issu a involva s stratagla s o f  parsuaslo n an d 
th a sacond ,  cntarl a fo r  th a parsuaslv a powa r  o f  argumants . 

4.1 StratagfM for arguMnt plan salactlon 

Ona maasura of succassful parsuaslon Is tha accaptanca of tha proposad solution by tha 
par t  las .  I n madlatlon ,  thi s ntaan s th a wllllngnas s o f  a  part y t o accap t  a  suggestio n regardin g 
a particula r  contrac t  Issua .  Thi s willingnes s depend s o n th e party' s assessmen t  o f  th e 
monetar y valu e o f  tha t  Issu e an d th e Issue' s Importance .  Hence ,  a  mediato r  ha s tw o possibl e 
goal s I n convincin g a  part y t o accep t  a  previousl y rejecte d issue : 

1) changing tha Importanea that tha party attachas to tha Issua, or 
2)  changin g th a party' s assassaan t  o f  th a Issua' s proposa d aonatar y valu a 

The argumentation strategies used to accomplish these goals determine how the argument 
pla n selectio n I s done .  Fo r  example ,  i f  th e persuader' s goa l  I s t o chang e th e importanc e ac -
corde d a n Issu e b y th e persuadee ,  an d h e choose s t o use  th e firs t  strategy ,  the n a  threatenin g 
argumen t  pla n ha s t o b e used .  Thre e argumentatio n strategie s ca n b e use d t o accomplis h th e 
firs t  goal : 

: (a) Indicate possible unpleasant consequences of the present demand 
•  (b )  propos e alternative s 
I  (c )  produc e evidenc e showin g tha t  th e particula r  proposa l  promote s a n Importan t  goa l 

of  th e persuade e 

To Illustrate the first strategy, suppose a union rejects a wage settlement. The 
mediato r  tell s  th e unio n tha t  I f  th e compan y i s force d t o gran t  highe r  wages ,  i t  wil l  becom e 
non-competitiv e an d therefor e wil l  b e force d t o la y of f  workers .  I f  a n Importan t  unio n goa l 
I s preservatio n o f  employmen t  fo r  It s members ,  the n th e unio n wil l  abando n It s goa l  o f  highe r 
wages i n orde r  t o satisf y It s employmen t  goal .  Tw o strategie s ca n b e use d t o accomplis h th e 
secon d goal : 
(d) recall a 'counterexample' from the persuadee's record of contracts 

(e )  recal l  example s o f  simila r  union s (companies )  havin g settle d fo r  th e propose d 
valu e o r  les s (more ) 

To illustrate the last strategy, consider a union's rejection of an Increase of 10 
cent s pe r  worke r  pe r  hou r  I n healt h benefit s a s unacceptabl y low .  Th e mediato r  present s con -
tract s signe d b y th e sam e o r  othe r  union s whic h incorporat e a n equa l  o r  lowe r  Increase .  Thi s 
argumen t  I s effectiv e becaus e perceptio n o f  "low '  o r  'high '  value s I s determine d b y pravallin g 
practice ,  namel y wha t  settlement s simila r  disputant s hav e agree d to . 

4.2 Tha convincing powar of aryuaants 

For persuasion to be effective, the appropriate type of argument has to be presented in 
eac h situation .  Examinin g a  grea t  numbe r  o f  argument s use d i n labo r  mediation ,  w e hav e iden -
tifie d si x categorie s o f  argumen t  pla n types .  The y hav e genera l  applicability ,  althoug h w e 
wil l  us e example s fro m th e mediatio n domai n t o clarif y thei r  use .  We presen t  the m I n a 
defaul t  orderin g o f  persuasiv e powe r  (fro m weakes t  t o strongest) : 
1) Appaal to unlvarsal principle 

I n usin g a  universa l  principle ,  th e persuade r  appeal s t o som e cor e belie f  o f  th e per -
suade e a s suppor t  fo r  th e argument .  A n exampl e I s th e argumen t  tha t  a  particula r  wag e valu e 
does no t  affor d th e worker s a  "decen t  livin g standard' .  Argument s o f  thi s typ e are  generall y 
weak,  sinc e the y appea l  t o mora l  principle s rathe r  tha n t o th e economi c realities .  However . 
i f  "publi c Image "  i s a n importan t  compan y goal ,  argument s o f  thi s typ e tak e o n adde d power . 

2) Appaal to "minor standard" 
•Mino r  standards "  provid e exception s a s a  basi s fo r  refutatio n o f  argument s base d o n 

prevailin g practice .  I n mediation ,  "mino r  standards '  ar e use d a s Justification s t o propos e 
settlement s t o th e employee s o f  one  compan y tha t  diffe r  fro m settlement s withi n th e Industr y 
i n general .  Example s o f  mino r  standard s Includ e steadines s o f  employmen t  an d hazardou s wor k 
(Elkour l  an d Elkouri,1973) . 
3) Appaal to "pravalling practica" standard 

People' s attitude s an d goal s are  strongl y influence d b y th e group s t o whic h the y 
belong .  The y us e th e achievement s o f  thei r  peer s a s a  standar d wit h whic h t o compar e thei r 
situatio n an d expectations .  I n mediation ,  thi s correspond s t o th e prevailin g practic a stan -
dard .  Prevailin g practic a i s th e mos t  frequentl y use d argumen t  i n labo r  mediation .  It s 
credibilit y  derive s fro m economi c reality .  A  compan y canno t  underpa y it s employee s fo r  fea r 
of  loosin g the m t o competitors :  a  unio n canno t  Insis t  o n concession s muc h abov e wha t  I s give n 
i n th e Industry ,  fo r  fea r  o f  lay-offs . 
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4)  App«a 1 t o pr«c«dant s a s count«r«xainp1« s 
Usa o f  pr«c«d«nt s a s countaraxample s provlda s a  stratag y t o convinc e a  persuadaa  tha t 

hi s clai m I s no t  a s tanabi a a s h a woul d Ilk a t o think .  Th a powa r  o f  countaraxampla s lia s I n 
thai r  abilit y  t o poin t  ou t  contradiction s batwaa n th e claime d an d th a actua l  behavio r  o f  th a 
parsuadaa .  Psychologica l  consistenc y theorie s (Helder ,  1958 ;  Festlnger ,  1957 )  giv e evidenc e 
fo r  th e persuasiv e powe r  o f  counterexamples . 

5) AppMl to s«1f-1nt«r*st 
The persuasiv e powe r  o f  thes e argument s depend s o n th e Importanc e o f  th e goa l  tha t  I s 

claime d t o b e promote d b y th e adoptio n o f  th a persuader' s proposal .  Peopl e wil l  substitut e 
the  satisfactio n o f  a  lesse r  goa l  fo r  a  mor e Importan t  one .  A n exampl e o f  suc h a n argumen t  I s 
the  acceptanc e b y a  compan y o f  aanlorlty ,  becaus e I t  reduce s labo r  turnover ,  despit e th e 
resultin g curtailmen t  i n managemen t  rights . 

6) Throats 
Peopl e wan t  t o satisf y thei r  goals ,  s o threatenin g a n Importan t  goa l  o f  a  persuade e I s 

th e mos t  effectiv e o f  arguments .  I n labor-managemen t  disputes ,  th e threa t  o f  a  strik e I s th e 
most  frequentl y use d an d clearl y th e mos t  powerfu l  argument .  However ,  ther e ar e othe r  threat s 
tha t  ca n b e ver y persuasive ,  a s whe n a  food-processin g company' s employee s threate n t o "leak " 
news o f  healt h violation s a t  th e plant .  The  mediator' s rol e her e I s t o convinc e th e compan y 
tha t  the  employee s wil l  carr y ou t  thei r  threa t  an d tha t  simila r  tactic s hav e damage d recal -
citran t  companie s I n th e past . 

5. SIMURY AND FUTURE WORK 

We have presented a portion of the reasoning and domain knowledge necessary In a 
proces s mode l  o f  persuasiv e argumentation ,  an d give n example s fro m th e domai n o f  labo r 
mediation .  I n thi s paper ,  w e hav e concentrate d mainl y o n th e tas k o f  argumen t  selection .  Im -
portan t  factor s I n thi s selectio n are  th e persuade e model ,  th e argumentatio n strategie s an d 
the  convincin g powe r  o f  arguments .  Man y Issue s hav e no t  bee n addressed .  Fo r  example ,  wha t  i s 
the  exac t  algorith m t o construc t  th e argumentatio n precedent ,  wha t  I s th e rol e o f  feedback , 
what  I s th e mos t  appropriat e memor y organization . 
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