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Excitin g A v o c a d o s a n d Dul l  Pear s 

Combinin g Behavioura l  an d Argumentativ e Theor y fo r  Producin g Effectiv e Advic e 

Florian a Grass o 

Heriot-Wat t  Universit y  -  Edinburg h 

f l o r i a n a S c e e . h w . a c . u k 

Abstrac t 

To produce effective advice several sources of knowledge are 
needed .  Knowledg e abou t  th e applicatio n domai n th e advic e 
i s concerne d wit h i s o f  cours e necessary ,  bu t  no t  sufficient .  I f 
th e ai m o f  th e interventio n i s inducin g peopl e t o modif y thei r 
habits ,  w e als o nee d specifi c  theorie s o f  ho w an d wh y peo -
pl e chang e behaviou r  t o guid e th e advisin g process .  I n som e 
cases ,  however ,  i t  stil l  doe s no t  suffice :  whe n suggestin g a 
chang e i n a  wel l  establishe d habit ,  severa l  factor s hav e t o b e 
take n int o account ,  an d a  goo d advise r  migh t  als o nee d argu -
mentativ e capabilities ,  i n orde r  t o overcom e possibl e persona l 
and environmenta l  barrier s t o th e change .  Thi s pape r  present s 
a mode l  o f  advic e givin g tha t  integrate s Artificia l  Intelligenc e 
wit h concept s an d method s comin g fro m differen t  disciplines . 
The mode l  ha s bee n implemente d i n Daphne ,  a n advic e givin g 
syste m tha t  operate s i n th e nutritio n educatio n domain . 

Keywords .  Advic e Givin g Systems ,  Argumentation ,  Healt h 

Promotion ,  Behaviou r  Modelling ,  Dialogue . 

Introduction 

Advic e givin g system s ar e ofte n considere d a s a  su b clas s 

of  tutorin g ones ,  th e differenc e bein g tha t  the y interac t  wit h 

mor e exper t  users ,  w h o ,  rathe r  tha n bein g instructe d i n per -

formin g a  task ,  onl y nee d som e suggestion s abou t  h o w t o per -

for m i t  mor e efficientl y (Forslun d 1995) .  A  c o m m o n hypoth -

esi s i n suc h system s i s tha t  th e user' s belief s ar e fewe r  tha n 

th e system's ,  bot h i n qualitativ e an d i n quantitativ e terms . 

Th e syste m bein g th e exper t  i n th e conversatio n domain ,  a 

disagreemen t  betwee n system' s an d user' s knowledg e i s con -

sidere d a s a  user' s misconception .  Also ,  al l  th e concept s tha t 

th e use r  i s modelle d t o hav e o n th e domai n for m a  subse t  o f 

system' s ones . 

I n thi s wor k w e woul d lik e t o analyz e a  wide r  concep t  o f 

"advice" ,  tha t  i s  th e provisio n o f  opinion s abou t  wha t  t o do , 

or  h o w t o behave ,  no t  necessaril y  wit h respec t  t o a  techni -

cal  task ,  bu t  als o concernin g mor e genera l  issues ,  involvin g 

persona l  opinion s an d values . 

Givin g advice ,  i n thes e situations ,  doe s no t  mea n onl y pro -

vidin g knowledge ,  and ,  mor e importantly ,  doe s no t  mea n 

ownin g knowledge .  A s Hustad t  (1994 )  pointe d out ,  th e hy -

pothesi s o f  system' s greate r  expertis e shoul d b e relaxe d whe n 

th e persona l  attitud e toward s th e topi c i s a n importan t  sub -

jec t  o f  discussion .  I n thes e case s bot h th e participant s ar e 

experts :  th e system' s belief s ca n b e see n a s opinions ,  mor e o r 

les s warranted ,  t o b e communicate d t o th e user ,  an d argue d 

about ,  i f  necessary ,  an d th e use r  wil l  no t  alway s eventuall y 

shar e it s knowledge .  Th e ai m o f  suc h a  syste m i s the n t o pro -

duc e persuasiv e message s havin g a  mor e effectiv e impac t  o n 

th e addressee . 

I n orde r  t o desig n a  syste m whos e ultimat e ai m i s t o tr y an d 

influenc e th e user' s behaviou r  ver y divers e source s o f  knowl -

edg e hav e t o b e integrated .  Knowledg e abou t  th e specifi c 

domain ,  knowledg e abou t  h o w individua l  behaviou r  i s influ -

ence d b y a  variet y o f  beliefs ,  attitude s an d subjectiv e feelings , 

an d knowledg e abou t  h o w argumentatio n technique s ca n b e 

used ,  al l  hav e a  crucia l  rol e i n producin g effectiv e messages . 

I n thi s work ,  al l  thes e source s o f  knowledg e ar e combine d 

wit h Artificia l  Intelligenc e method s an d technique s i n a  com -

pute r  system .  Daphne ,  abl e t o argu e wit h a  user .  Th e resultin g 

domai n independen t  mode l  i s illustrate d i n th e domai n o f  nu -

tritio n education . 

Nutrition: an Argumentative Scenario 

I t  i s  generall y agree d (Departmen t  o f  Healt h 1992 )  tha t  a 

healthie r  nutritio n habi t  ca n hav e a  crucia l  rol e i n decreas -

in g die t  relate d diseases .  Nevertheless ,  a s Frie s &  Croyl e 

(1993 )  pointe d out ,  "fa r  to o often ,  wha t  a n educato r  regard s a s 

healthfu l  virtue s m a y b e regarde d a s socia l  vice s b y clients" . 

Enlightenin g studie s showe d tha t  severa l  barrier s an d stereo -

type s influenc e people' s nutritio n habits .  A  sampl e o f  colleg e 

student s interviewe d b y Frie s &  Croyl e (1993) ,  fo r  example , 

foun d tha t  person s eatin g low-fa t  foo d ar e pick y an d peopl e 

wit h a  high-fa t  die t  atten d parties .  Simila r  stereotype s ca n b e 

foun d i n Sadall a &  Burrough s (1981) .  Zieblan d etal .  (1998 ) 

identifie d som e o f  th e externa l  an d interna l  barrier s t o chang e 

i n diet ,  suc h a s /  enjo y eatin g food s tha t  ar e ba d fo r  me .  A s 

Frie s &  Croyl e (1993 )  suggest ,  th e kin d o f  barrie r  i s  simila r 

t o thos e face d i n advertisement :  s o a n educato r  shoul d sho w 

simila r  argumentativ e skills . 

Moreove r  nutritio n i s a  topi c i n whic h ever y perso n feel s i n 

a sens e t o b e a n expert :  w e al l  know ,  a t  leas t  roughly ,  whic h 

ar e th e ba d an d th e goo d foods .  A n d w e certainl y ar e th e 

expert s whe n speakin g abou t  wha t  w e lik e t o eat ! 

Thes e characteristic s mak e th e nutritio n educatio n scenari o 

ver y appropriat e fo r  ou r  study :  i t  involve s persona l  attitude s 

and values ,  th e addressee s hav e som e expertis e o n th e do -

main ,  suc h t o allo w the m t o counter-argu e wit h th e educa -

tor' s advice ,  an d a  dialectica l  abilit y  i s  the n involve d i n orde r 
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Schema 
Pragmati c Argumen t 

Definitio n Exampl e 
Evaluate s act s o r  event s i n term s o f  thei r  conse -  Eatin g fruit  wil l  mak e yo u slimme r 
quence s 

Arguin g b y Mode l  Present s specifi c  cas e a s a  mode l  t o b e imitated .  Italian s kno w al l  abou t  health y eatin g 
The mode l  mus t  b e admirabl e o r  hav e authorit y o r 
prestig e 

Arguin g b y Dissociatio n Break s connecte d links ,  reorganizin g th e ad -  Yo u sai d tha t  peopl e wh o ar e concerne d abou t  die t 
dressee' s concep t  o f  realit y  ar e self-centred ,  bu t  I  prefe r  t o conside r  the m jus t 

responsibl e person s 

Figure 1: Three New Rhetoric's schemas 

t o overcom e th e lac k o f  willingnes s t o accep t  educator' s poin t 

of  view . 

The Theoretical Basis 

An objective of this research was to appeal to well established 

theorie s fo r  eac h o f  th e fields  o f  exploration :  healt h promo -

tio n an d argumentation .  Thi s sectio n briefl y detail s th e char -

acteristic s o f  th e theorie s whic h contribute d t o th e realizatio n 

of  th e system . 

Health Promotion 

Some of the theoretical models in health research were ex-

amined ,  i n orde r  t o find  th e appropriat e framewor k fo r  ou r 

formalization .  W e foun d tw o o f  the m which ,  wit h mino r 

changes ,  coul d b e easil y formalize d int o a  compute r  system . 

The transtheoretica l  mode l  o f  change ,  o r  Stage s o f  Chang e 

Model ,  (Prochask a &  DiClement e 1992 )  suggest s tha t  indi -

vidual s progres s throug h ver y distinc t  stage s o f  chang e o n 

thei r  wa y t o chang e thei r  behaviour .  I n a  first  precontem -

platio n stage ,  peopl e se e n o proble m wit h thei r  behavio r  an d 

hav e n o intentio n o f  changin g it .  A  contemplatio n stag e 

comes whe n peopl e com e t o understan d thei r  problem ,  an d 

star t  thinkin g abou t  solvin g it ,  bu t  hav e n o immediat e plans . 

I n a  followin g preparatio n stage ,  peopl e ar e plannin g t o tak e 

an actio n i n th e immediat e future ,  an d hav e alread y mad e 

some smal l  change s i n thi s directions .  Th e actio n stag e in -

volve s peopl e w h o ar e actuall y i n th e proces s o f  activel y mak -

in g behavio r  changes .  Finally ,  th e maintenanc e stag e char -

acterize s a  perio d o f  behavio r  continue d o n a  regula r  basis ; 

6 month s i s generall y agree d t o b e a  goo d measur e o f  time . 

The proces s o f  change ,  however ,  i s no t  linea r  an d a  relaps e i s 

alway s possibl e a t  eac h stage . 

The Healt h Belie f  Mode l  (Becke r  1974 )  assume s tha t  fo r 

peopl e t o actuall y tak e a n actio n t o avoi d a  negativ e situatio n 

the y nee d t o believ e that :  the y ar e personall y susceptibl e t o it ; 

it s occurrenc e woul d hav e a t  leas t  moderat e severit y o n som e 

component s o f  thei r  life ;  takin g a  particula r  actio n woul d i n 

fac t  reduc e thei r  susceptibilit y  t o i t  or ,  i f  i t  occurs ,  woul d re -

duc e it s severity ;  takin g a  particula r  actio n woul d no t  caus e 

the m overcomin g importan t  (fo r  them )  barrier s (eg .  cost , 

convenience ,  pain ,  embarrassmen t  an d s o forth) . 

The tw o model s ar e successfull y use d i n man y health y die t 

promotio n intervention s (Ro e e t  al .  1997) . 

A Theo r y o f  A rgumen ta t i o n 

I n lookin g fo r  a  theor y abl e t o expres s everyda y arguments , 

we exclude d thos e dealin g onl y wit h demonstrativ e reason -

ing ,  bein g mor e concerne d abou t  th e effectivenes s o f  argu -

ment s tha n thei r  validity . 

Perelman' s N e w Rhetori c (Perelma n 1979 )  me t  ou r  re -

quirements .  I t  i s a  theor y o f  argumentatio n whic h deal s wit h 

dialecti c reasoning ,  definin g a n argumen t  a s mor e o r  les s suc -

cessfu l  whe n it s premise s mak e th e conclusio n plausibl e t o 

a greate r  o r  lesse r  degree .  Th e concep t  o f  audienc e i s cru -

cia l  i n thi s scenario ,  a s th e sam e argumen t  ca n produc e ver y 

differen t  result s whe n addresse d t o differen t  kind s o f  people . 

Accordin g t o Perelman' s definitions ,  th e orato r  ca n buil d 

an argumen t  o n premises ,  belongin g t o tw o wid e classes : 

premise s relatin g t o th e real ,  tha t  i s  statement s i n whic h th e 

clai m ca n b e recognize d b y th e universa l  audienc e (fo r  in -

stanc e apple s ar e fruit) ,  an d premise s relatin g t o th e prefer -

able ,  tha t  ar e statement s whic h hav e t o d o wit h th e preferenc e 

of  a  particula r  audience ,  consistin g o f  persona l  Value s (fo r  in -

stanc e natura l  product s hav e t o b e preferred) ,  an d th e way s 

i n whic h a n audienc e arrange s the m i n Hierarchies . 

Especiall y usefu l  fo r  ou r  purpose s i s th e N e w Rhetoric' s 

concep t  o i  schema ,  a s a  mechanis m use d b y th e argue r  t o ar -

rang e premise s i n suc h a  wa y tha t  th e audienc e wil l  b e mos t 

influenced .  Perelma n propose d severa l  classe s o f  schemas . 

Warnic k &  Klin e (1992 )  elaborate d th e classification ,  propos -

in g a n accurat e collectio n o f  codin g guideline s fo r  eac h 

schema .  Example s o f  schema s ar e give n i n Fig .  1 . 

Daphne: Dialectical Argumentation for 

P rov i d i n g H e a l t h y Nut r i t io n E d u c a t i o n 

The desig n o f  Daphn e wa s mean t  t o follo w tw o mai n guide -

lines :  first,  i t  shoul d sho w a  hig h modularity ,  tha t  i s eac h sin -

gl e componen t  shoul d b e a s m u c h independen t  a s possibl e 

fro m th e others ,  i n orde r  t o allo w a n eas y upgrade .  Second , 

i t  shoul d emplo y simpl e an d practica l  techniques .  Figur e 2 

depict s th e syste m architecture .  Th e theorie s presente d influ -

ence d ou r  decision s i n particula r  o n th e definitio n o f  system' s 

reasonin g abilit y  an d o n th e establishmen t  o f  th e domai n lan -

guage .  It s mai n component s are : 

Reasoning unit: it is responsible for managing the factual 

knowledg e o f  th e system ,  abou t  th e domai n an d th e user .  I t 

consist s o f  thre e classes ,  th e thir d on e bein g spli t  int o tw o 

sub-classes : 
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1 3 
Ouicomi m mcsNage s 

Incomin g message s PLANNING UNI T 
{  Schedule r  1 'ftft-ahrtiit /  '\Ui p 

f  mc.\.\agc s H I  Jelive r  ) | D I A L O G UE 
UNI T 

(  Mela-Plannin g 

new goal s 
(  Domai n leve l  ] 

Dialvtgu e Game 
1 Dialogu e Hisior y 

Belie f  ModST ' 
REASONING 

UNI T 

7 ^ 
Pnible m Solve r ATMSs 

F igur e 2 :  D a p h n e ' s Architectur e 

class 1: the system's own beliefs {Bs)\ 

clas s 2 :  th e system' s belief s abou t  user' s privat e belief s 

(BsBu) ; 
clas s 3.1 :  th e system' s belief s abou t  w h a t  th e use r  be -

lieve s b e mutua l l y believe d abou t  th e system' s belief s 

{BsBuMBs) ; 
clas s 3.2 :  th e system' s belief s abou t  w h a t  th e use r  be -

lieve s b e mutua l l y believe d a b o u t  th e user' s belief s 

{BsBuMBu) . 

And each other type of nested belief is collapsed into one 

o f  th e classe s a t  leve l  3 .  Th i s classificatio n w a s c h o s e n 

t o a l lo w th e s y s t e m t o b e no t  full y  sincere .  S o m e sor t  o f 

decept io n i s i n a  sens e inheren t  i n th e definitio n o f  dialec -

ti c a rgumenta t ion .  T h e fac t  tha t  th e argue r  base s hi s o r  he r 

justificatio n o n th e audience' s belief s a n d no t  o n w h a t  h e o r 

sh e reall y think s o n th e matte r  c a n b e see n a s a  subtl e k in d 

o f  decept ion .  I n particular ,  th e argue r  m a y lik e a  c la i m t o 

pas s a s hi s o r  he r  o w n w h e n i t  i s  onl y a  projectio n o f  th e 

audience' s m i n d (fo r  e x a m p l e ,  th e c la i m Eat in g frui t  i s im -

portan t  becaus e i t  help s slimmin g ca n b e m a d e b y a n argue r 

w ho know s th e audienc e give s a  hig h valu e t o bein g slim , 

eve n i f  h e o r  sh e doe s not) .  Wit h thi s mode l  i t  i s possibl e t o 

represen t  sincer e communication ,  wit h th e possibilit y fo r 

an agen t  t o misinterpre t  it ,  an d insincer e communicatio n 

abou t  on e agent' s o w n belief s (an d th e detectio n o r  no t  o f 

i t  b y th e othe r  agent) .  However ,  i t  i s  no t  possibl e t o de -

ceiv e abou t  one' s belief s abou t  th e othe r  on e ( I  canno t  sa y 

/  believ e yo u believ e X  i f  I  thin k yo u disbeliev e X ) .  Figur e 

3 represent s h o w th e variou s part s o f  th e belie f  model s o f 

th e speake r  an d th e heare r  ar e update d afte r  differen t  sort s 

of  communication ,  showin g tha t  th e fou r  set s propose d ar e 

necessar y an d sufficien t  t o represen t  them . 

A proble m solver ,  usin g Hor n clauses ,  an d a n A T M S 

(d e Klee r  1986 )  t o guarante e coherenc e amon g belief s ar e 

use d i n thi s unit . 

Planner unit: The system was designed to have a planning 

component ,  whos e ai m i s t o decid e abou t  built-i n goal s 

and trigge r  follow-u p action s whe n solicited .  Th e pres -

enc e o f  a  nea t  separatio n o f  th e source s o f  knowledg e used , 

suggeste d th e sam e nea t  separatio n o f  th e competence s o f 

th e plannin g operator s int o conceptua l  abstractio n space s 

(Sacerdot i  1974) .  Thre e space s ar e defined :  th e hig h leve l 

space ,  o r  strategist ,  i s  concerne d abou t  th e genera l  goa l 

of  th e syste m abou t  th e promotio n o f  a  give n behavior ; 

thi s spac e formalize s th e knowledg e abou t  th e Stage s o f 

Chang e an d th e Healt h Belie f  models .  Th e middl e leve l 

space ,  o r  tactician ,  i s  concerne d abou t  th e argumentativ e 

skill s  o f  th e system ;  i t  i s i n a  sens e independen t  fro m th e 

subjec t  o f  th e argumentation ,  an d embed s knowledg e fro m 

th e N e w Rhetori c domain .  Th e botto m leve l  space ,  o r  ora -

tor ,  ha s strictl y linguisti c knowledge :  i t  i s concerne d abou t 

ho w t o express ,  i n a  natura l  language ,  th e argumen t  pro -

pose d b y th e tactician .  Moreover ,  th e planne r  ha s a  sU-uc -

tura l  hierarch y o f  plannin g layer s (Stefi k  1981) :  a  domai n 

spac e layer ,  a  meta-plannin g layer ,  whos e ai m i s t o con -

tro l  th e applicabilit y  o f  domai n operators ,  an d a  schedule r 

layer ,  whic h i s responsibl e fo r  controllin g th e overal l  pro -

cess ,  b y activatin g ne w goal s etc .  Th e outpu t  o f  th e plan -

nin g proces s consis t  o f  communicativ e acfions ,  tha t  i s mes -

sage s t o b e delivere d t o th e user .  A  pla n operato r  ha s th e 

followin g structure : 

Effect :  th e goa l  i t  aim s t o achieve ; 

Prerequisites :  th e condition s tha t  hav e t o b e verifie d be -

for e th e operato r  ca n b e applied ; 

Decomposition :  th e descriptio n o f  h o w th e effec t  i s de -

compose d int o subgoals . 

Dialogue unit: it is responsible for the actual communica-

tio n wit h th e user ;  message s ar e exchange d betwee n th e 

tw o conversants ,  an d a  trac k o f  th e dialogu e s o fa r  i s 

kept .  Th e dialogu e mechanis m i s mostl y inspire d b y th e 

metapho r  o f  a  dialogu e game :  th e tw o conversant s ar e 

viewe d a s players ,  eac h o f  the m havin g a  certai n numbe r 

of  allowe d move s i n ever y situauo n o f  th e gam e (Carl -

so n 1983) .  A n importan t  tas k o f  th e Dialogu e uni t  i s t o 

sugges t  followin g u p goal s t o th e planner ,  o n th e basi s o f 

th e messag e received .  A n exampl e o f  thi s abilit y  wil l  b e 

show n later .  Daphn e an d it s use r  communicat e b y mean s 

of  a  mailbox :  Daphn e read s message s th e use r  sen t  i n a n 

incomin g mailbox ,  an d pu t  it s message s t o th e use r  i n a n 

outcomin g mailbox . 

Agent central unit: the aim of this unit is to activate and co-

ordinat e al l  th e others ;  ther e i s n o explici t  mentio n o f  i t  i n 

Fig .  2 ,  bu t  it s rol e ca n b e represente d b y th e dashe d line s 

betwee n th e variou s components . 

Knowledge base definition: the definition of the language 

of  th e domai n wa s als o affecte d b y th e theorie s used .  Val -
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ues ar e implemente d a s th e attributio n o f  a  certai n degre e 

of  importanc e t o a n object .  A s differen t  value s ca n b e asso -

ciate d wit h th e sam e objec t  fo r  differen t  reasons ,  th e speci -

fication  o f  th e perspectiv e o r  poin t  o f  vie w fro m whic h th e 

attributio n i s considere d i s include d (fo r  exampl e Havin g a 

sli m figure  i s goo d fro m th e socia l  lif e perspective) .  Othe r 

predicate s i n th e languag e wer e define d afte r  th e concept s 

of  th e behavioura l  models :  w e neede d t o expres s th e suc -

cessfullnes s o f  action s wit h respec t  t o a  give n purpose ,  th e 

associatio n o f  th e user' s stag e o f  chang e toward s a n actio n 

and s o on .  Finally ,  t o realiz e th e N e w Rhetoric' s schemas , 

we neede d t o represen t  concept s suc h a s bein g a  mode l  o r 

havin g consequence s etc . 

A Detailed Example 

Thi s sectio n wil l  sho w Daphne' s behaviou r  wit h respec t  t o th e 

followin g shor t  dialogu e (syste m an d user' s turn s ar e num -

bere d an d denote d wit h S  an d U  respectively) . 

SI: Have you considered eating more fruit? It is good for your 
health ,  a s i t  help s yo u preventin g cancer . 

Ul :  Frui t  i s  boring !  It' s  granny' s stuff ! 
S2:  Mayb e pear s are .  Bu t  wha t  abou t  avocados ? Di d yo u kno w 

it' s  Caiifornians '  favourite ? 

Firs t  System' s TXirn :  S I 

The syste m i s tryin g t o mov e th e use r  fro m th e precontem -

platio n t o th e contemplatio n stag e wit h respec t  t o eatin g fruit . 

The followin g strategi c operato r  applies : 

Effect PrecToCont (KatingFruit) 
Prere q B s B u (Precontemplator(EatingFruit) )  & 

Bs (Successfu l  (EatingFruit,Prevent(Cancer)) ) 
Decomp PragmaticArgueNeg(EatingFruit ,  Cancer ) 

The decomposition refers to a tactician operator, so the 

contro l  i s  passe d t o th e nex t  abstractio n level .  Th e evoke d op -

erato r  involve s a  pragmati c argumentation ,  labelle d a s "neg -

ative "  becaus e i t  stresse s o n wha t  th e propose d actio n avoid s 

rathe r  tha n achieves . 

Effec t  PragniaticArgueNeg(EatingFruit ,  Cancer ) 
Prere q B s B u HasVal(Cancer ,  Health ,  Bad )  & 

Bs (Successfu l  (EatingFruit,Prevent(Cancer)) ) 
Decomp Clai m (HasVal(EatmgFruit ,  Health.Good) )  & 

Suppor t  (Successfu l  (EatingFruit,Prevent(Cancer)) ) 

The application of the operator also bound the variable in-

dicatin g th e perspectiv e (Health )  fro m whic h th e effec t  tha t 

th e actio n prevent s ha s a  Ba d value ,  s o passin g a  Goo d valu e 

fro m th e sam e perspectiv e t o th e actio n itself . 

The Clai m an d Suppor t  operator s refe r  t o th e orato r  ab -

stractio n level ,  producin g th e phras e i n th e dialogu e above . 

User's response: Ul 

The use r  communicate d that : 

B u Is(EatingFruit ,  Boring ) 

B u Habit(EatingFruit ,  Granny ) 

Wit h th e assumptio n tha t  boredo m i s no t  a  positiv e emotion : 

B s B u HasVal(Boring,Emotional,Bad ) 

th e syste m ca n infe r  tha t  th e sam e valu e i s passe d t o Eat -

ingFruit ;  i t  i s  als o inferre d tha t  i n user' s hierarch y th e E m o -

tiona l  perspectiv e ha s a  highe r  positio n tha n th e Healt h one ; 

moreover ,  a s i t  i s  supporte d b y th e fac t  tha t  EatingFrui t  i s 

presente d a s a  Granny' s habit ,  i t  i s  inferre d tha t  Grann y i s a n 

anti-mode l  fo r  th e use r  fro m th e Emotiona l  perspective : 

B s B u HasVa l  (EatingFruit,Emotional,Bad ) 

B s B u Mor e Valuabl e (Emotional ,  Health ) 

B s B u AntiMode l  (Granny ,  Emotional ) 

Second System's IXirn: S2 

The dialogu e manager ,  afte r  analyzin g th e inpu t  message ,  ca n 

propos e t o th e planne r  som e counter-moves .  Th e mai n argu -

ment  o f  th e use r  involve s a  member/se t  relatio n (EatingFrui t 

i s  a  member  o f  th e Borin g set) .  A  respons e t o thi s argumen t 

can b e a  Dissociation ,  i f  tw o instance s o f  th e se t  EatingFrui t 

can b e foun d wit h differen t  value s wit h respec t  t o th e E m o -

tiona l  perspective .  Th e dissociatio n shoul d emphasiz e a  pos -

itiv e value .  Th e tacticia n operato r  t o tr y wil l  be : 

Effect DissociatePos(EatingFruit, Emotional) 
Prere q B s B v M B v HasVal(EatingFruit ,  Emotional ,  Bad )  & 

B s B u M Bu Is(EatingPears ,  EatingFruit )  & 
B s B u Is(EatingAvocados ,  EatingFruit )  & 
B s B u HasVal(EatingAvocados ,  Emotional ,  Good ) 

Decomp Conced e (HasVal(EatingPears ,  Emotional ,  Bad) )  & 
Distanc e (EatingAvocados ,  EatingPears )  & 
Clai m HasVal(EatingAvocados ,  Emotional ,  Good ) 

Notice that it is not necessary to assume that EatingPears 

has a  specifi c  negativ e value :  a s a  c o m m o n instanc e o f 

EatingFruit ,  i t  i s  assume d tha t  th e use r  wil l  pas s t o i t  th e 

negativ e emotiona l  valu e o f  EatingFruit . 

Let  u s suppose ,  however ,  tha t  th e syste m cannot  assum e 

tha t  th e use r  wil l  believ e tha t  EatingAvocado s ha s a  goo d 

emotiona l  value ,  tha t  i s  th e prerequisit e i s no t  satisfie d an d 

need s t o b e planne d for .  Th e mos t  genera l  tacticia n operator s 

hav e th e attributio n o f  a  valu e a s thei r  effect ,  an d on e o f  th e ar -

gumentativ e technique s a s thei r  decomposition .  Fo r  instance , 

ther e wil l  b e th e operator : 

Effect BsBu HasVal(EatingAvocados, Emotional, Good) 
Prere q 
Decomp ArgueByMode l  (EatingAvocados ,  Emotional ) 

It will be fired, as the following operator can be fired: 

Effect ArgueByModel (EatingAvocados, Emotional) 
Prere q B s Habit(EatingAvocados ,  Caiifornians )  & 

B s B u M Bu Model(Californians ,  Emotional ) 
Decomp Clai m Habit(EatingAvocado5 .  Caiifornians ) 

Unexplored Alternatives 

Afte r  receivin g th e user' s response ,  th e syste m ha d severa l 

choices .  A  repai r  t o th e origina l  pla n coul d hav e bee n don e 

at  th e strategi c level :  th e use r  wa s no t  ye t  read y t o m o v e t o 

th e contemplato r  stage ,  an d i t  coul d hav e bee n induce d b y 

increasin g th e user' s perceive d susceptibilit y  t o cancer ,  o r  b y 

finding  anothe r  effec t  tha t  EatingFrui t  ca n achiev e o r  prevent . 
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Figure 3: Communication types 

At  th e tacticia n level ,  a n alternativ e respons e t o th e m e m-

ber/se t  relatio n use d b y th e use r  coul d hav e bee n anothe r 

member/se t  (rathe r  tha n a  Dissociation) ,  tha t  i s  finding  an -

othe r  se t  o f  whic h EatingFrui t  i s  m e m b er  tha t  ha s a  goo d 

valu e from  th e Emotiona l  perspective .  Or ,  th e user' s support -

in g argumen t  coul d hav e bee n attacked :  a n anti-mode l  ca n b e 

counte r  argue d b y a  mode l  (tha t  i s b y finding a  mode l  whos e 

habi t  i s EatingFruit )  o r  anothe r  anti-mode l  (tha t  i s b y finding 

an anti-mode l  whos e habi t  i s  no t  EatingFruit) .  Th e syste m 

coul d als o hav e chose n no t  t o follo w th e dialogu e manager' s 

suggestion ,  an d kee p o n arguin g abou t  EatingFruit ,  b y apply -

in g th e generi c operato r  t o pas s a  positiv e valu e t o th e action , 

eithe r  fro m th e sam e emotiona l  perspectiv e o r  fro m a  bran d 

n e w one . 

Further Developments 

Afte r  Daphne' s prototyp e wa s completel y implemente d i n 

C a M L,  i n a  Uni x environment ,  a n evaluatio n stag e began , 

consistin g o f  thre e phases . 

Th e first  phase ,  jus t  completed ,  consiste d o f  th e collectio n 

of  rea l  dialogue s wit h nutritionists .  Fiv e researcher s fro m th e 

Departmen t  o f  H u m a n Nutrition s o f  th e Universit y o f  Glas -

g o w wer e contacte d b y e-mail ,  an d aske d t o engag e int o a 

conversatio n abou t  dietar y habit s wit h a  "user "  (whos e re -

sponse s wer e constructe d b y han d o n th e bas e o f  five  dif -

feren t  "characters") .  Thes e dialogue s wer e analyze d i n ter m 

bot h o f  th e behavioura l  model s an d th e argumentativ e tech -

niques .  W h e n aske d t o commen t  abou t  th e e-mai l  chat ,  tw o 

of  the m explicitl y  state d the y ha d th e Stage s o f  Chang e mode l 

i n min d t o guid e th e advisin g process ,  on e use d a  motiva -

tiona l  interviewin g approach ,  an d th e remainin g tw o di d no t 

appea l  t o a  particula r  model ,  bu t  state d the y trie d t o asses s th e 

user' s healt h beliefs .  Al l  o f  the m di d no t  jus t  provid e knowl -

edg e abou t  nutrition ,  bu t  use d th e user' s response s t o establis h 

his/he r  prioritie s an d giv e advic e fro m differen t  perspectives , 

and al l  thei r  response s coul d b e catalogue d accordin g t o th e 

N ew Rhetoric' s classificatio n o f  argumentativ e schematas . 

I n th e secon d phase ,  i n progress ,  th e situatio n i s th e op -

posite :  som e "users "  wer e contacte d vi a e-mai l  an d solicite d 

t o engag e int o a  conversatio n abou t  diet .  Daphne' s response s 

ar e generate d an d the n sen t  b y han d t o th e user ,  agai n vi a 

e-mail .  Thi s phas e wil l  hopefull y asses s th e appropriatenes s 

of  Daphne' s responses ,  an d wil l  hel p collectin g a  corpu s o f 

"real "  argument s t o augmen t  system' s expertise . 

The thir d phas e ha s jus t  began ,  an d wil l  consis t  o f  prepar -

in g a  simplifie d W e b versio n o f  Daphne' s prototype ,  i n or -

der  t o le t  a  wide r  populatio n t o hav e acces s t o i t  vi a a  W e b 

site .  A  mor e accurat e evaluatio n o f  th e argumen t  produce d 

wil l  the n b e possible ,  togethe r  wit h th e assessmen t  o f  whethe r 

thi s styl e o f  healt h promotio n interventio n i s actuall y accept -

able/useful . 

Conclusions 

The ai m o f  thi s syste m wa s t o generat e effectiv e advic e o n a 

controversia l  subject ,  involvin g persona l  attitude s an d values , 

by appealin g t o a  wel l  establishe d theoretica l  basi s t o produc e 

mor e effectiv e advice . 

Th e ide a i s no t  entirel y novel .  Th e Stage s o f  Chang e Mode l 

has alread y attracte d interes t  fro m th e artificia l  intelligenc e 

communit y (Marc u 1996 ;  Reite r  etal .  1997) .  Also ,  man y ar -

gumentativ e system s exist ,  althoug h the y ar e eithe r  focuse d 

on presentin g "valid "  argument s (Fox ,  Krause ,  &  Elvang -

Goransso n 1993 ;  Karacapidili s  1996 ;  Vreeswij k  1997) ,  o r 

stres s th e generatio n o f  argument s i n natura l  languag e (El -

hada d 1995 ;  Maybur y 1993 ;  Ree d &  Lon g 1997) .  Zukerman , 

Korb ,  &  McConach y (1996 )  describ e a  syste m abl e t o gen -

erat e nic e argument s tailore d t o th e addressee ,  eve n thoug h 

validit y i s agai n th e evaluatin g measur e used ,  a n argumen t 
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bein g 'nice '  whe n i t  ca n persuad e thoug h havin g som e step s 

missin g i n it s logi c chain .  A  syste m ver y clos e t o our s i s PER-

S U A D E R,  b y Sycar a (1990) :  sh e als o maintain s tha t  th e argu -

ment  generatio n proces s i s alway s guide d b y argumenlalio n 

goals ,  changin g th e importanc e a  perso n attache s t o things , 

and argumentatio n strategie s t o achiev e them .  Th e theoreti -

cal  basi s o n whic h th e strategie s ar e define d are ,  however ,  no t 

made explicit . 

Daphne' s strengt h wa s t o combin e bot h behavioura l  an d 

argumentativ e researc h fo r  it s purpose ,  i n a  wel l  formalize d 

framework .  Th e first  result s fro m th e evaluatio n phas e see m 

t o confir m th e validit y o f  th e framework . 
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