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Abstrac t 

Just as an abstract causal analysis of a plaui's faults 
ca n sugges t  repai r  strategie s tha t  wil l  eliminat e 
thos e fault s  [6] ,  s o too ,  a n abstrac t  causEi l  accoun t 
of  ho w a  proble m arise s i n a  socia l  situatio n ca n 
sugges t  relevan t  advic e t o correc t  th e problem .  I n 
th e socia l  world ,  mos t  problem s aris e a s result s o f 
agents '  actions ;  th e bes t  wa y t o fix  suc h problem s i s 
t o modif y th e behavio r  tha t  produce s th e problem . 
T h e vocabular y o f  volitio n develope d i n thi s pape r  i s 
propose d a s a n abstrac t  leve l  o f  motivationa l  anal -
ysi s usefu l  fo r  discriminatin g amon g strategie s fo r 
changin g behavior . 

Volitiona l  analysi s focuse s o n th e agent s in -
volve d i n a n action .  I n additio n t o th e actor ,  ther e 
i s ofte n a  motivato r  agen t  w h o influence s th e acto r 
an d sometime s a  third-part y agen t  use d a s a  too l  b y 
th e motivator .  I f  an y o f  thes e agent s ca n b e swayed , 
th e problemati c actio n m a y b e avoided .  B y identify -
in g thes e agent s an d classifyin g th e influence s work -
in g o n them ,  volitiona l  analysi s ca n sugges t  relevan t 
modifications .  Th e influence s mos t  ofte n depen d o n 
th e socia l  contex t  tha t  link s agent s an d estabhshe s 
goal-generatin g themes .  Behavior ,  however ,  i s  no t 
alway s directl y goal-governed ,  an d volitiona l  analy -
si s recognize s thes e exceptiona l  case s a s well . 

1 Problems in the Social Domain 

Consider a situation where a man is seen in the com-
pan y o f  a  w o m a n ;  h e ha s a  wife ,  bu t  thi s isn' t  her . 
Imagin e hi s  wif e i s th e on e w h o see s hi m wit h thi s 
othe r  w o m a n .  I f  sh e consider s thi s a  problem ,  wha t 
shoul d sh e do ? Th e answe r  o f  cours e depend s o n 
why he r  husban d wa s i n th e compan y o f  thi s othe r 
w o m a n.  He r  respons e depend s o n "lŷ j/ "  i n a t  leas t 
tw o senses :  th e first  i s  whethe r  th e reaso n fo r  th e 
observe d action ,  an d therefor e it s  meaning ,  actu -
all y signal s an y threa t  t o he r  marriage ;  th e secon d 

'Thi s researc h wa s supporte d i n par t  b y th e Ai r  Forc e 
Offic e o f  Scientifi c  Researc h (AFOSR) .  Th e Institut e fo r 
th e Learnin g Science s wa s establishe d i n 198 9 wit h th e 
suppor t  o f  Anderse n Consulting ,  par t  o f  th e Arthu r  An -
derse n Worldwid e Organization . 

i s  tha t  i n orde r  t o chang e th e behavior ,  he r  respons e 
shoul d attac k it s  causes .  Thi s pape r  i s  concerne d 
wit h th e secon d issue :  th e choic e o f  behavio r  mod -
ificatio n strategy .  A  reasonabl e respons e woul d b e 
quit e differen t  i n eac h o f  th e followin g circumstances : 

1.  H e wa s i n th e middl e o f  on e o f  a  lon g serie s o f 
secre t  trysts ; 

2.  H e wa s fa r  fro m home ,  lonely ,  an d thi s w o m a n 
caugh t  hi s eye ; 

3.  A  frien d aske d hi m t o kee p hi s siste r  company ; 

4.  Hi s bos s assigne d hi m t o entertai n thi s client ; 

5.  H e wa s jus t  holdin g th e doo r  fo r  a  rando m 
passerby . 

Difference s betwee n thes e situations ,  rang e fro m 
th e underlyin g goals ,  throug h th e specifi c  action s im -
plied ,  t o th e likel y effect s o n th e marriage .  W h e n th e 
tas k i s t o eliminat e a  problem ,  however ,  w e ca n focu s 
on th e cause s o f  tha t  problem .  T o chang e problem -
ati c behavio r  i n th e socia l  domain ,  w e ca n focu s o n 
why th e acto r  exhibite d th e behavio r  an d tr y t o alte r 
tha t  particula r  causa l  chain .  Motivationa l  analyst s 
— th e constructio n o f  causa l  explanation s fo r  agents ' 
behavio r  b y appea l  t o goals ,  plan s an d othe r  inten -
tiona l  construct s — i s a  comple x an d much-studie d 
problem ,  althoug h withi n AI ,  interes t  seem s t o hav e 
bee n restricte d t o th e Natura l  Languag e Processin g 
communit y [9 ,  1 ,  13 ,  5 ,  10] . 

Thi s pape r  propose s an d justifie s a  ne w vocab -
ular y fo r  summarizin g comple x motivations :  voli -
tiona l  analysis .  Th e poin t  o f  thi s pape r  i s  t o argu e 
tha t  th e vocabular y o f  volitio n i s  particularl y use -
fu l  fo r  discriminatin g amon g possibl e strategie s fo r 
modifyin g behavior .  Th e notio n o f  functionall y  jus -
tifyin g a  representationa l  vocabular y b y arguin g fo r 
it s fit  t o som e task ,  (here ,  counter-plannin g i n th e 
socia l  domain) ,  i s  discusse d i n th e nex t  section . 

Thi s analysi s o f  volitio n derive s fro m wor k o n 
th e A B B Y case-base d lovelor n advisin g syste m [4] . 
A B B Y ' s cas e librar y i s  compose d o f  fixed  advic e 
packets ;  whe n a n inpu t  proble m situatio n i s de -
scribe d i n a  wa y tha t  matche s th e labe l  o n a  piec e 
of  advice ,  A B B Y retrieve s th e advic e an d off'er s i t 
t o th e user .  A n extensio n t o th e system ,  currentl y 
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bein g implemented ,  wil l  retriev e store d advi(< > fo r 
input s whos e description s includ e asscsHmcnl s o f  vo -
lition .  Sensitivit y t o volitio n wil l  hel p ensur e tha t 
A B B Y ' s chose n advic e wil l  reflec t  relevan t  behavio r 
modificatio n strategies . 

2 Plan Modification in the Social 

Domai n 

Planning systems in AI have historically focused on 
synthesizin g complet e an d correc t  plan s fo r  specifi c 
tasks ,  buildin g thes e plan s ou t  o f  simpl e action s an d 
discardin g th e result s afte r  execution[2] .  A  newe r 
paradig m — case-base d plannin g [8 ,  7 ,  6 ,  3 ,  12 ]  — 
suggest s that ,  whe n possible ,  plan s ar e constructe d 
startin g fro m complet e solution s t o ol d problems . 
An importan t  ste p i n ceise-base d plannin g i s modi -
fyin g th e ol d pla n t o fit  th e ne w situation . 

To fix a  propose d plan ,  on e mus t  b e abl e t o char -
acteriz e wha t  i s wron g wit h i t  i n a  wa y tha t  suggest s 
usefu l  repairs .  H a m m o nd [6 ]  ha s pointe d ou t  th e 
importanc e o f  understandin g th e causa l  mechanism s 
tha t  lea d t o problem s i n plans .  Hi s C H E F syste m 
uses causa l  analysi s t o produc e abstrac t  description s 
of  proble m mechanism s whic h serv e a s indice s t o 
cluster s o f  repai r  strategies .  H e demonstrate d a  clas s 
of  abstrac t  proble m descriptions ,  derivabl e fro m de -
tecte d problems ,  an d usefu l  fo r  suggestin g relevan t 
repairs . 

The insigh t  tha t  causa l  analysi s o f  proble m situ -
ation s ca n sugges t  relevan t  repai r  strategie s applie s 
jus t  a s wel l  t o socia l  situation s a s t o problem s cen -
tere d o n physica l  causality :  i f  w e kno w th e socia l 
mechanism s underlyin g a  problem ,  the n w e ca n fo -
cus o n changin g aspect s o f  th e situatio n tha t  lea d t o 
tha t  problem .  Seifert ,  fo r  exampl e [11] ,  capitalize s 
on th e structur e o f  mutua l  goals ,  whic h commonl y 
aris e i n socia l  situations ,  t o sugges t  plannin g strate -
gies . 

Th e sort s o f  advic e peopl e offe r  on e anothe r  abou t 
thei r  everyda y socia l  live s ca n ofte n b e viewe d a s 
strategie s fo r  repairin g fault y plans .  I n givin g ad -
vice ,  then ,  ou r  choic e o f  advic e shoul d benefi t  fro m 
sensitivit y t o causa l  analysis .  I n th e socia l  world , 
problem s deriv e fro m th e effect s o f  agents '  actions . 
An especiall y relevan t  sor t  o f  causalit y i s th e mech -
anism s tha t  determin e wh y agent s d o wha t  the y do . 
The modificatio n strategie s suggeste d b y volitiona l 
analysi s ai m t o fix  problem s b y modifyin g behavior , 
rathe r  tha n b y changin g circumstance s t o mak e th e 
same ol d behavio r  yiel d differen t  (unproblematic )  re -
sults . 

Volitio n analysi s i s no t  a  substitut e fo r  ful l  mo -
tivationa l  analysis ;  th e modificatio n strategie s i t  li -
cense s ar e no t  substitute s fo r  detaile d planning .  Vo -
litio n i s a  summar y vocabular y designe d t o highligh t 
importan t  behaviora l  influence s an d thu s sugges t 
ways t o effec t  changes .  Thi s pape r  doe s no t  addres s 
th e difficul t  issu e o f  ho w t o generat e thes e vohtiona l 

description s o f  actors '  relationship s t o thei r  actions , 
nor  doe s i t  demonstrat e ho w t o appl y th e strategie s 
suggeste d b y volitiona l  analysi s t o produc e specifi c 
modification s an d finished  plans .  T h e forme r  i s be -
yon d th e scop e o f  thi s paper ;  th e latte r  i s  beyon d 
th e scop e o f  th e A B B Y project . 

3 Social Causality 

Traditionally, in both Naive Psychology and NLP 
research ,  w e explai n individuals '  action s b y appea l 
t o goals .  I f  someon e eats ,  i t  i s  likel y becaus e the y 
wer e hungry .  Mor e sophisticate d analyse s recogniz e 
th e importanc e o f  goa l  relationship s [13 ]  an d posi t 
stil l  highe r  motivationa l  entitie s calle d theme s [9] .  A 
them e i s a  relativel y persisten t  propert y o f  a n agen t 
tha t  function s a s a  goal-generator ;  m a n y theme s fol -
lo w fro m relationship s betwee n agents .  W e explai n a 
choic e t o g o ou t  t o dinne r  h y a  conjunctio n o f  th e de -
sire s t o ea t  an d t o socializ e ( a positiv e goa l  relation -
ship) .  W e recogniz e a  choic e o f  a n expensiv e roman -
ti c restauran t  a s derivin g fro m th e specifi c  natur e o f 
a romanti c relationship ,  (a n interpersona l  theme) . 

I f  yo u wan t  t o chang e thi s behavior ,  eithe r  be -
caus e i t  i s  problemati c fo r  th e planner ,  (requirin g 
plan-modification) ,  o r  becaus e i t  i s  problemati c fo r  a 
bystander ,  (requirin g counter-plannin g aime d a t  get -
tin g th e planne r  t o modif y hi s plan) ,  the n knowledg e 
of  th e underlyin g goal s offer s som e leverage .  I n th e 
simples t  case ,  acknowledgin g th e operativ e goal s bu t 
pointin g ou t  anothe r  mechanis m fo r  achievin g the m 
m ay b e a n effectiv e modificatio n strategy .  Mor e in -
terestingly ,  pointin g ou t  othe r  interactin g goal s m a y 
sugges t  tha t  th e actio n oughtn' t  b e performed ,  tha t 
th e origina l  goal s ough t  t o b e pursue d i n som e othe r 
way,  o r  tha t  ther e i s som e bette r  metho d tha t  wil l 
achiev e stil l  mor e goals .  Goin g ou t  t o a  fanc y restau -
ran t  m a y tak e a  bi g bit e ou t  o f  saving s bein g accu -
mulate d t o finance a  vacation ;  perhaps ,  thinkin g o f 
vacations ,  you'v e bee n wantin g t o ge t  ou t  o f  th e city ; 
maybe a  romanti c picni c i n th e countrysid e woul d d o 
better . 

I n a  socia l  context ,  persona l  goal s ar e no t  th e onl y 
mechanism s tha t  caus e agent s t o act .  Th e roman -
ti c interpersona l  them e introduce d specifi c  interper -
sona l  goal s affectin g th e choic e o f  plan ,  (dinne r  to -
gethe r  a t  a  romanti c restaurant) .  Alternatel y w e 
coul d vie w thi s a s a  goa l  o f  th e grou p entit y — th e 
"relationship "  — whic h i s adopte d b y a n individua l 
member  o f  th e group .  Thi s sor t  o f  analysi s i s cleare r 
i n th e cas e o f  large r  group s lik e families :  th e Jone s 
famil y decide s t o hav e a  reunion ,  an d m a n y o f  th e in -
dividua l  member s figure  ou t  ho w t o ge t  t o Californi a 
ove r  Christmas . 

Viewin g th e grou p a s a n agen t  wit h it s o w n goals , 
th e transmissio n o f  goal s fro m group s t o individual s 
ca n b e viewe d a s a  subclas s o f  th e genera l  phenom -
ena identifie d b y Schan k an d Abelso n [9 ]  ai s agency : 
gettin g someon e t o d o somethin g fo r  you .  The y 
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propose d a  D-agenc y goa l  an d accompanyin g per -
suad e plan s specifyin g ho w on e agen t  ca n influenc e 
anothe r  t o tak e som e action . 

Among th e standar d method s o f  persuadin g i s 
invoke-theme .  Invoke-them e migh t  engag e a 
persona l  theme,  a s whe n a  charit y play s o n some -
one' s self-imag e ci s a  goo d liberal .  Alternately ,  th e 
them e i n questio n migh t  b e th e mor e specifi c  re -
lationshi p betwee n th e solicito r  an d th e target ,  a s 
when a  colleg e ask s it s alumn i  fo r  suppor t  base d o n 
thei r  tear y attachmen t  t o th e ol d alm a mater .  Th e 
Jone s famiil y  exampl e hinge d o n suc h grou p mem-
bership . 

Persuade s tha t  establis h agenc y ar e ofte n im -
portan t  link s i n th e causalit y accountin g fo r  wh y 
agent s d o wha t  the y d o i n socia l  situations .  Th e 
persuad e plan s presente d i n [9 ]  included :  ask , 
invoke-thenxe ,  inform-reason ,  bargain-object , 
bargain-favo r  an d threaten .  W e incorporat e thi s 
fragmen t  o f  goal/pla n motivationa l  analysi s int o th e 
vocabular y o f  volitio n becaus e i t  indicate s whe n 
ther e i s a  secon d agen t  involve d i n causin g a n ac -
tio n an d becaus e th e differen t  form s o f  persueisio n 
ar e susceptibl e t o differen t  form s o f  attack . 

4 Types of Volition 

In designing a vocabulary for volition, we seek to en-
sur e tha t  i t  capture s distinction s tha t  matte r  whe n 
choosin g behavio r  modifyin g strategies .  W e ca n 
classif y volition s alon g severa l  dimensions : 

•  Source :  Th e sourc e o f  th e impetu s t o act ; 

•  Influence :  Ho w th e acto r  wa s influence d t o 
act ; 

•  Choice :  Th e actor' s degre e o f  choice . 

4.1 Source of Impetus 

The basi c questio n her e is :  di d th e initia l  impetu s 
t o perfor m th e actio n com e fro m th e acto r  (mos t 
ofte n i n respons e t o on e o f  hi s ow n goals) ,  o r  di d 
i t  com e fro m someon e else ? Again ,  th e poin t  i s  t o 
identif y th e agent s responsibl e fo r  th e actio n s o w e 
can choos e strategie s t o chang e it .  I n th e first  cas e 
we conside r  th e actio n t o hav e bee n performe d un -
der  interns d voUtion ;  i n th e latter ,  unde r  externa l 
volition. ^ 

I n th e cas e o f  interna l  voHtio n ther e ar e severa l 
othe r  question s t o ask .  Whe n th e la w seek s t o cisses s 
blameworthines s i t  aisk s whethe r  th e actio n wa s pre -
meditate d o r  spontaneous .  I f  premeditated ,  w e 
can as k whethe r  th e particula r  actio n wa s thought -
full y  chose n fro m amon g alternative s o r  whethe r 
i t  wa s simpl y th e defaul t  option ,  adopte d withou t 
though t  o r  withou t  knowledg e o f  alternatives .  I f 

^Thi s pape r  use s boldfac e typ e fo r  representationa l 
vocabular y item s an d fo r  th e severa l  agen t  role s identi -
fie d i n volitiona l  analysi s (actor ,  motivato r  an d third -
party) . 

spontaneous ,  w e recogniz e severa l  sub-classes .  Some 
action s ar e don e fo r  emotiona l  reason s tha t  hav e 
littl e t o d o wit h rationa l  goal-pursuit ;  again ,  th e le -
gal  worl d offer s a  simila r  distinctio n i n recognizin g 
"crime s o f  passion. "  Man y action s ar e thoroughl y 
scripted .  I t  i s  s o conventiona l  a  par t  o f  th e norma l 
mornin g routin e t o ea t  breakfas t  tha t  yo u nee d no t 
reall y thin k abou t  it .  Eatin g col d cerea l  fo r  break -
fas t  ma y b e a  personall y habitua l  routine ;  again , 
no though t  o r  decisio n i s required ,  s o yo u ma y find 
yoursel f  eatin g cerea l  eve n o n morning s whe n yo u 
don' t  reall y wan t  to . 

For  th e mos t  part ,  agent s d o thing s i n respons e 
t o goal s — thei r  ow n o r  thos e o f  others .  Sometimes , 
however ,  agent s ar e involve d i n action s fo r  reason s 
tha t  hav e nothin g a t  al l  t o d o wit h goals .  Th e proto -
typica l  cas e i s uncontrolle d action s suc h a s sneez -
in g o r  fallin g dow n stairs .  Anothe r  od d cas e i s whe n 
agent s d o action s unknowingly ,  i n th e sens e o f  no t 
realizin g alternat e interpretation s o f  th e action ;  sit -
tin g dow n i n th e presenc e o f  a  kin g ma y constitut e 
"les e majesty. "  Finally ,  agent s ma y appea r  t o hav e 
done something ,  bu t  actuall y hav e not :  the y ma y 
be uninvolve d an d merel y implicate d b y circum -
stances .  Al l  o f  thes e od d case s indicat e actions , 
or  construal s o f  actions ,  tha t  ar e essentiall y  non -
volHional . 

4.2 Mechanisms of Influence 

Externa l  volition s ar e distinguishe d b y th e presenc e 
of  som e othe r  agent :  th e motivator .  I n th e cas e o f 
externa l  voUtion ,  th e centra l  question s distinguish -
in g amon g differen t  case s cente r  o n ho w th e moti -
vato r  manage s t o influenc e th e behavio r  o f  th e ac -
tor .  Th e persuasio n plan s mentione d earlie r  ar e on e 
set  o f  mechanisms ,  eac h suggestin g differen t  behav -
io r  modificatio n strategies .  Conside r  th e difference s 
betwee n changin g th e behavio r  o f  a n acto r  wh o ha s 
merel y bee n aske d t o d o something ,  versu s on e wh o 
has bee n inspire d o r  convinced .  I t  take s differen t 
countermeasure s t o overcom e thes e varyin g degree s 
and source s o f  commitmen t  t o a n action . 

Many o f  th e mor e effectiv e plan s fo r  persuasio n 
depen d o n th e us e o f  inducements ,  whic h ar e de -
fined  i n term s o f  th e actor' s goals .  A s use d her e 
inducement s ma y b e actua l  o r  future ,  positiv e o r 
negative ;  thu s the y includ e promise s an d rewards , 
threat s an d punishments .  Fo r  example ,  us e o f  th e 
invoke-them e pla n play s o n th e notio n o f  obliga -
tion ,  an d introduce s a  whol e raf t  o f  implici t  induce -
ments ;  theme s generall y subsum e man y goals ,  s o in -
vokin g th e them e serve s t o remin d th e acto r  o f  th e 
benefit s h e ca n expec t  fro m complying ,  (an d thereb y 
maintainin g th e theme) ,  an d als o o f  th e los s h e ca n 
expec t  if ,  i n refusing ,  h e drive s th e motivato r  t o 
disrup t  th e theme .  Action s bough t  wit h money , 
service s o r  materia l  good s offe r  th e cleares t  cas e o f 
inducements .  Action s performe d i n respons e t o arbi -
trar y threat s illustrat e th e effectivenes s o f  negativ e 

846 



inducements . 
Severa l  othe r  specia l  classe s o f  extonia l  volitio n 

ar e wort h distinguishing .  I n mos t  sort s o f  externa l 
vohtion ,  th e acto r  end s u p performin g th e actio n be -
caus e anothe r  agen t  manage s t o ti e i t  t o som e goa l 
th e acto r  care s about .  Ther e ar e howeve r  th e ex -
terna l  analog s o f  uncontrolled ,  u n k n o w n i n g an d 
uninvolve d action s define d i n th e previou s section . 
An acto r  ca n b e compel le d t o d o a n actio n — h e 
can b e physicall y manipulate d an d thereb y force d 
t o do ,  o r  no t  t o do ,  almos t  anything .  A n acto r 
can b e intentionall y misle d a s t o wha t  h e i s do -
ing ;  anothe r  agen t  ca n tel l  hi m h e i s invite d t o a 
part y whe n h e wil l  actuall y b e crashin g it .  A n ac -
to r  ca n b e f r a m e d — anothe r  agen t  ca n intention -
all y arrang e thing s t o appea r  a s thoug h th e agen t 
performe d som e actio n thoug h h e ha s not . 

A final  broa d clas s o f  externa l  volition s ar e bes t 
though t  o f  a s third-part y volitions .  Thes e intro -
duc e a  thir d agen t  int o th e causatio n o f  a n ac -
tion .  Th e third-part y m a y b e recruite d ei s a  surro -
gat e motivator ,  o r  th e mot ivato r  m a y involv e th e 
third-part y eithe r  t o administe r  o r  t o receiv e in -
ducements .  Example s o f  third-part y a s surrogat e 
includ e gettin g someon e influentia l  t o mak e appea l 
t o th e actor ,  o r  invokin g externa l  authorit y t o po -
lice ,  an d thu s compel ,  action .  A n exampl e o f  gettin g 
a third-part y t o administe r  inducement s i s black -
mail :  th e mot ivato r  threaten s t o d o somethin g 
tha t  wil l  caus e anothe r  agen t  t o m a k e problem s fo r 
th e actor .  A n exampl e o f  third-part y a s recipien t 
i s a  hostag e situation :  th e motivato r  threaten s t o 
punis h th e third-party . 

To clarif y th e variou s role s i n thes e situation s w e 
need a  linguisti c distinctio n whic h doe s no t  exis t  i n 
common usage :  a n actio n tha t  i s motivate d exter -
nall y wil l  b e th e resul t  o f  th e someon e incitin g th e 
actor ,  ofte n b y settin g u p a n inducement .  Th e in -
citemen t  i s th e communicatio n intende d t o influenc e 
th e actor .  T h e inducemen t  i s a n effec t  o n som e goa l 
intende d t o giv e teet h t o th e incitement .  Th e poin t 
of  thi s distinctio n i s tha t  differen t  agent s ca n delive r 
th e incitemen t  an d th e inducement .  I n th e cas e o f 
blackmail ,  fo r  instance ,  th e prototypica l  situatio n 
involve s a  blackmaile r  incitin g a n acto r  t o d o some -
thin g b y threatenin g t o revea l  som e fact .  Bu t  reveal -
in g a  fac t  i s no t  a n inducement ;  i t  i s  th e rol e o f  som e 
third-part y t o respon d t o th e reveale d fac t  an d ac -
tuall y delive r  th e negativ e consequence s implie d i n 
th e origina l  threat .  Thi s third-part y i s effectivel y 
dehverin g th e inducement . 

4.3 Degree of Choice 

Degre e o f  choic e i s a n issu e whe n i t  come s t o assess -
in g credi t  o r  blam e fo r  a n action .  Thi s wa y o f  classi -
fyin g volition s work s wit h th e internal/externa l  dis -
tinctio n t o focu s attentio n o n particula r  agents ,  an d 
wit h th e varietie s o f  influenc e t o mitigat e strategie s 
tha t  rel y o n negativ e way s o f  changin g behavior .  A s 
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Figur e 1 :  Th e Vocabular y o f  Volitio n 

in the case of legal distinctions cited earlier: it is 
considere d les s justifie d t o execut e someon e fo r  a n 
actio n the y didn' t  inten d t o do ,  o r  ha d n o choic e 
abou t  doing . 

Th e vocabular y o f  vohtio n i s outhne d i n Figur e 1 . 
I t  i s  intende d t o b e systemati c an d representative , 
not  necessaril y  exhaustive .  Havin g introduce d al l 
thes e categories ,  w e mus t  no w sho w h o w the y cap -
tur e diff"erence s i n th e applicabilit y  o f  strategie s fo r 
pla n modification .  I n usin g causa l  analysi s t o dis -
criminat e amon g pla n repai r  strategie s C H E F capi -
talize s o n th e insigh t  tha t  knowledg e o f  ho w a  stat e 
was cause d suggest s way s t o disrup t  th e causa l  chai n 
and eliminat e th e eff"ect .  I n A B B Y ,  th e sam e basi c 
principl e translate s as :  knowin g ho w a n agen t  cam e 
t o d o a n actio n allow s u s t o wor k ou t  way s t o ge t 
hi m no t  t o d o it . 

I n bot h cases ,  w e nee d t o abstrac t  fro m th e detail s 
of  an y particula r  causa l  chain ,  fitting  th e specifi c  in -
stanc e t o a  se t  o f  categorie s tha t  sugges t  relevan t 
modificatio n strategies .  Th e vohtio n type s liste d 
her e ar e thos e abstrac t  categories .  Identifyin g th e 
degre e o f  choic e a n acto r  ha d an d th e interna l  goal s 
or  externa l  influence s tha t  prompte d th e actio n tel l 
us wher e ou r  point s o f  leverag e m a y b e i n gettin g 
th e acto r  t o sto p doin g something ,  d o i t  differently , 
und o wha t  they'v e done ,  o r  no t  d o i t  again . 

5 Behavior Modification Strategies 

The mapping from volition to behavior modification 
strategie s i s base d o n th e causa l  mode l  underlyin g 
eac h volition .  Thi s sectio n present s a  serie s o f  table s 
sketchin g th e causalit y underlyin g eac h typ e o f  voli -
tio n an d showin g ho w eac h causall y significan t  fac t 
suggest s way s t o chang e th e behavior .  T h e lef t  col -
u mn contain s th e causall y relevan t  facts ;  th e righ t 
contain s strategie s tha t  see k t o chang e thos e fact s 
(an d thu s th e resultin g behavior) . 

For  example ,  Figur e 2  illustrate s th e diflference s 
alon g th e "sources "  dimension .  Distinguishin g inter -
nal  fro m externa l  volitio n an d noticin g involvemen t 
of  othe r  agent s focuse s attentio n o n thos e agent s w h o 
hel p caus e problemati c actions :  th e actor ,  th e mo -
tivator ,  an d th e third-party .  Onl y whe n yo u hav e 
assesse d a n actor' s volitio n wit h respec t  t o a  prob -
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Figur e 3 :  Model s an d Stra t 

Strateg y 

Get  Acto r  t o dro p goa l 

Get  Acto r  t o d o dilleren t  Ac t  fo r  Pla n 
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Remove Pla n fro m consideratio n 
Get  Acto r  t o adop t  othe r  pla n 

Tel l  Acto r  abou t  ne w Pla n 
Get  Acto r  t o adop t  othe r  pla n 
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Modif y emotio n tel t  b y Acto r 

Brea k "Emotion—>Act "  respons e 

Keep agen t  Iro m Situatio n 

Brea k "Situation—>Act "  respons e 

Change Actor' s belie i  i n socia l  conventio n 

Keep agen t  iro m Situatio n 

Brea k "Situation—>Act "  respons e 

egie s fo r  Interna l  Volition s 

lemati c actio n a s external ,  an d identifie d som e agen t 
as motivator ,  ca n yo u appl y modificatio n strategie s 
tha t  see k t o influenc e th e motivato r  s o h e change s 
hi s demand s o n th e actor .  Fo r  interna l  volition s yo u 
must  focu s o n th e acto r  alone ,  (althoug h yo u can ,  o f 
course ,  i n you r  counter-planning ,  ac t  a s motivato r 
and perhap s introduc e a  third-party) .  Onl y whe n 
volitio n assessmen t  identifie s a  third-part y ca n yo u 
desig n intervention s tha t  modif y th e third-party' s 

rol e an d it s efi"ec t  o n th e actor' s behavior . 

Figur e 3  show s eac h o f  th e interna l  volitions . 
They shoul d al l  b e rea d a s specialization s o f  th e sin -
gl e tabl e fo r  interna l  volition s i n Figur e 2 .  Thes e 
volition s illustrat e difference s o n bot h th e dimen -
sion s o f  "influence "  an d "choice. "  Lac k o f  choic e 
can resul t  fro m lac k o f  knowledge ;  i n tha t  case ,  w e 
can augmen t  th e actor' s knowledge .  I f  th e onl y 
way Joh n know s t o disciplin e hi s so n i s t o bea t  hi m 
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Figur e 4 :  Model s an d Strategie s fo r  Non-Volitiona l  Volition s 

silly ,  w e migh t  sugges t  h e tr y  restrictin g privilege s 
instead .  Similarly ,  i f  Mar y know s abou t  mas s tran -
sit ,  bu t  choose s t o driv e t o wor k becaus e sh e doesn' t 
kno w abou t  th e bu s tha t  run s nea r  he r  house ,  w e 
can ope n u p ne w option s b y givin g ne w specifi c in -
formatio n instea d o f  givin g a  completel y ne w plan . 

Figur e 4  show s th e causa l  model s an d modifi -
catio n strategie s underlyin g al l  th e unconventional , 
"non-volitional "  vohtions .  Thes e reflec t  a  tota l  lac k 
of  choic e o n th e actor' s part .  Obviously ,  i f  ther e wa s 
no choic e abou t  th e actio n the n i t  make s n o sens e 
t o tr y an d chang e i t  b y appea l  t o th e actor' s inten -
tiona l  mechanisms :  w e can' t  offe r  a n alternat e goal , 
we can' t  threate n o r  cajole .  Instea d w e eithe r  hav e 
t o chang e th e circumstance s o r  w e hav e t o wor k o n 
th e motivato r  i f  w e ca n find  one .  Yo u can' t  con -
vinc e someon e no t  t o sneez e eve n i f  yo u wan t  the m 
t o kee p quiet ;  bette r  t o remov e th e dust .  I f  a  bab y 
crie s yo u probabl y hav e t o loo k t o th e paren t  fo r  a 
way t o ge t  i t  t o stop . 

I n turnin g t o th e externa l  volition s show n i n Fig -
ur e 5 ,  th e dimensio n o f  "influences "  become s mos t 
salient .  Fo r  externa l  volition s th e strengt h o f  th e in -
fluences  generall y increase s a s yo u progres s throug h 
th e lis t  o f  persuasio n plans .  Simpl y askin g i s clearl y 
th e weakest .  Irrationa l  appea l  implici t  i n inspira -
tion ,  i f  accepted ,  wil l  overrid e th e rationa l  argumen -
tatio n o f  convince .  Sel f  interes t  i s  generall y th e 
stronges t  persuasion .  Ther e i s a  tendenc y t o en -
gage mor e importan t  goals ,  (an d themes) ,  o r  invok e 
stronge r  impact s a s yo u progres s fro m oblige d t o 

bough t  t o threatened .  T o influenc e an y o f  th e 
agent s involve d i n causin g a n actio n yo u ca n tr y 
t o establis h an y o f  th e form s o f  externa l  volition . 
Whic h one s wil l  actuall y work ,  (an d wit h wha t  spe -
cifi c  inducements) ,  wil l  depen d o n th e detail s o f  th e 
situation ,  bu t  i n general ,  escalatin g t o a  highe r  leve l 
of  persuasio n i s a  goo d strateg y [9] . 

Beyond the general strategy of trying a stronger 
for m o f  persuasion ,  man y volitio n classe s sugges t  rel -
ativel y specifi c  strategies .  A s th e Joh n an d Mar y ex -
ample s illustrated ,  i f  yo u classif y a n actor' s volitio n 
as default ,  yo u ma y b e abl e t o chang e th e behav -
io r  simpl y b y offerin g anothe r  option .  I f  yo u believ e 
th e behavio r  resulte d spontaneousl y fro m a n e m o -
tiona l  state ,  yo u m a y b e abl e t o se t  u p a  counter -
vailin g emotion .  Inspiratio n m a y b e counteracte d 
by underminin g th e role-model .  Action s performe d 
i n respons e t o threat s m a y b e change d b y offer -
in g protection .  Action s resultin g fro m compuls io n 
can b e change d b y disablin g th e applicatio n o f  force . 
Actor s wh o misunderstan d wha t  the y ar e doin g 
can b e enlightened ;  thos e wh o ar e misle d ca n b e 
warne d o f  th e trickery . 

Finally, Figure 6 shows the models and strategies 
fo r  th e third-part y volitions .  Thes e ar e simpl y mor e 
specifi c  version s o f  th e externa l  volitions .  Fo r  exam -
pl e bot h hostag e an d blackmai l  situation s ca n b e 
viewe d a s a  threats .  Bu t  o f  cours e thes e situation s 
off'e r  mor e option s becaus e o f  th e additiona l  agen t 
involved . 
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6 U s i n g t h e S t ra teg ie s 

We can now return to the problem that opened this 
pape r  an d sugges t  advic e fo r  th e wif e seekin g t o re -
clai m he r  possibl y erran t  husband .  Eac h ite m o f  th e 
followin g lis t  offer s instantiation s o f  strategie s fo r 
th e correspondin g situatio n describe d earlier .  Th e 
brackete d boldfac e wor d i s th e volitiona l  classifica r 
tion : 

1.  [Premeditated ]  Th e wif e ca n threate n he r 
lusban d wit h divorce .  Alternately ,  sh e ca n tr y 
t o bu y o r  bull y th e mistres s int o surrenderin g 
her  claim .  O f  course ,  sh e ca n us e an y o f  th e 
third-part y techniques ,  perhap s attemptin g t o 
brin g th e mistres s t o hee l  throug h th e office s o f 
her  husband ,  o r  family ,  o r  priest . 

2.  Emot ional ]  T h e wif e ca n lobb y tha t  he r  hus -
band no t  g o o n s o m a n y lon g busines s trip s 

alone ,  o r  arrang e tha t  the y sta y i n close r  touc h 
when h e i s o n th e road . 

3.  [Asked ]  Th e wif e ca n simpl y as k he r  husban d 
not  t o spen d to o muc h tim e hangin g aroun d 
wit h othe r  w o m e n ,  eve n a s a  harmles s favo r  t o 
a friend . 

4.  [Obliged ]  Th e wif e ca n tr y t o overrid e he r  hus -
jand' s obligation ,  bu t  sh e ha s a  stak e i n no t 
ruinin g hi s standin g a t  work .  Sh e ca n tr y t o in -
fluenc e th e bos s somehow ,  bu t  again ,  sh e can' t 
affor d t o threate n an d probabl y doesn' t  hav e 
much t o offer . 

5.  [Uninvolved ]  Ther e i s  nothin g t o d o i n thi s 
case ,  sinc e nothin g reall y happened . 

Notice that detailed advice depends on specifics of 
th e plan s an d action s chose n t o addres s activ e goals , 
and o n th e specifi c  mechanism s tha t  introduc e prob -
lems .  Experienc e wit h specifi c  problem s (an d pas t 
solutions )  m a y ofte n provid e sure r  result s tha n gen -
era l  reasonin g throug h abstrac t  strategies .  W h e n 
availabl e i t  i s  preferabl e t o volitiona l  analysis .  O f 
course ,  i f  suc h specifi c  advic e i s foun d t o nee d mod -
ificatio n i n orde r  t o fit  th e curren t  circumstances , 
we ar e bac k i n th e situatio n o f  a  case-base d planne r 
lookin g fo r  pla n repai r  rules ,  an d volitio n m a y hav e 
a rol e t o play . 

Th e classificatio n o f  volition s propose d i n thi s pa -
per  i s intende d t o serv e a s a  usefu l  abstrcictio n sum -
marizin g th e causatio n o f  action s i n a  wa y tha t  dis -
criminate s amon g strategie s fo r  modifyin g thos e ac -
tions .  Applicatio n o f  th e strategie s m a y no t  b e pos -
sibl e withou t  understandin g th e ful l  motivatio n un -
derlyin g thes e situations .  Th e A B B Y syste m ha s a 
model  o f  th e socia l  domai n tha t  include s knowledg e 
of  socia l  units ,  interpersona l  themes ,  resultin g goals , 
relevan t  plans ,  specifi c  socia l  actions ,  an d th e effect s 
of  thos e action s o n identifie d goals .  Volitiona l  analy -
si s i s jus t  on e influenc e o n it s selectio n o f  advice ,  bu t 
thi s analysis ,  an d th e strategie s i t  pick s out ,  hol d a n 
importan t  plac e i n th e arsena l  o f  case-base d reason -
in g technique s fo r  th e socia l  domain . 
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