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Abstract 

A theor y o f  plannin g shoul d provid e a  mode l  o f  ho w plannin g knowledg e 
migh t  b e learne d an d store d i n memor y s o a s t o b e availabl e an d 
utilize d i n appropriat e situations .  Thi s pape r  present s a  conten t  theor y 
of  th e plannin g strategie s an d constraint s o n plannin g specifi c  t o join t 
plannin g situations .  Th e categorizatio n help s t o explai n wha t 
mformatio n i s relevan t  t o thi s genera l  clas s o f  plannin g problems , 
namel y goa l  pursui t  situation s wher e goal s canno t  b e satisfie d withou t 
th e participatio n o f  imothe r  planner .  Th e taxonom y o f  plannin g 
principle s presente d outline s th e commo n problem s i n mutua l  goa l 
pursui t  situations ,  an d provide s strategie s fo r  resolvin g th e problemati c 
mteractions .  Th e principle s appl y t o a  variet y o f  type s o f  mutua l  goa l 
pursui t  arrangement s suc h a s busines s partners ,  a  politica l  coalition ,  o r 
socia l  relationships . 

Variou s type s o f  plannin g principle s hav e bee n propose d t o accoun t  fo r  constraint s 
on th e plannin g proces s base d upo n th e typ e o f  goa l  pursui t  involved ;  fo r  example , 
th e characterizatio n o f  goa l  interaction s i n term s o f  whethe r  th e goal s involv e on e 
planne r  o r  mor e tha n one ,  an d whethe r  th e relationshi p betwee n th e planner s i s 
positiv e (concord )  o r  negativ e (competition )  ha s bee n propose d b y WUensk y (1983) . 
Mutua l  goa l  pursuit s pos e a  uniqu e clas s o f  plannin g problem s havin g t o d o wit h 
th e involvemen t  o f  anothe r  planne r  i n join t  operations .  Wilenslg ^  define d th e 
positiv e goa l  relationshi p betwee n tw o actor s a s "goa l  concord, "  wher e a  planne r 
has th e sam e goa l  a s someon e else ,  resultin g i n th e pla n t o accomplis h th e goa l 
together .  Th e goal s o f  differen t  planner s ca n b e mutuall y beneficial ;  suc h a  share d 
commitmen t  t o a  goa l  i s  terme d a n allianc e (Wilensky ,  1983) .  However ,  i n thi s 
pape r  I  explor e th e plannin g situatio n wher e th e mutualit y o f  goal s involve s no t 
simpl y havin g th e sam e goal s (e.g. ,  bot h partie s wan t  t o b e i n N e w York) ,  bu t 
rathe r  tha t  th e mutua l  goal s ar e join t  goal s - -  th e goal s ca n no t  b e satisfie d 
withou t  th e activ e participatio n o f  th e partne r  i n th e goal ,  an d the y involv e a 
particula r  partne r  rathe r  tha n an y agen t  wh o happen s t o shar e a  goal .  I n a  mutua l 
goal  ptu-suit ,  tw o o r  mor e partner s pursu e share d goal s wit h share d responsibility , 
formin g th e basi s fo r  a  relationshi p betwee n th e planner s define d b y th e conten t  o f 
th e mutua l  goa l  (o r  goals )  involved .  Thi s definitio n o f  mutua l  goa l  pursui t 
therefor e include s a n importan t  clas s o f  plannin g situations :  namely ,  th e 
relationship s peopl e for m t o satisf y thei r  goals ,  suc h a s marriages ,  collaborations , 
and busines s partnerships . 

The plannin g theor y presente d her e i s a  typ e o f  memory-base d pleinning ,  wher e 
appropriat e plan s an d plannin g heuristic s ar e retrieve d fro m memor y base d upo n 
th e feature s o f  th e plannin g situation .  Relevan t  plannin g strategie s retrieve d fro m 
memory ai d th e planne r  i n decision s abou t  th e mutua l  goa l  pursui t  i n relatio n t o 
othe r  goal s th e planne r  i s pursuing .  Characterizin g th e plannin g constraint s fo r 
differen t  type s o f  plannin g situation s provide s a  mean s t o acces s genera l 
knowledg e abou t  plannin g strategie s fro m man y differen t  contexts ,  an d thi s 
knowledg e ca n b e use d t o preven t  plannin g error s fro m recurrin g i n simila r 
situation s (Schank ,  1982 ;  Dyer ,  1983) .  Eac h principl e describe s a  constrain t  o n 
plannin g i n term s o f  a  causa l  vocabular y o f  goals ,  plan s an d thei r  context ,  an d 
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provide s inference s applicabl e t o th e situatio n a s wel l  a s possibl e repai r  strategie s 
fo r  th e problem .  Example s o f  problem s eviden t  i n mutua l  goa l  pursui t  (MGP ) 
situation s wer e analyze d t o determin e th e interaction s an d strategie s tha t  aris e 
whic h affec t  suc h situations .  Basically ,  th e jo b o f  categorizin g th e plannin g 
strategie s involve d i n join t  plannin g situation s require s specifyin g th e type s o f 
thing s tha t  ca n g o wrong ,  an d characterizin g th e man y factor s tha t  ma y affec t 
M GP arrangements .  Thes e factor s brea k dow n int o thre e categories : 

• assignment of responsibility for pursuit 

• amoimt of effort towards pursuit from either partner 

• differences in criterion of satisfaction for partners 

The importance of characterizing the planning strategies involved in MGP is that 
the y provid e informatio n abou t  people' s behavio r  i n mutua l  goa l  situations .  Fro m 
th e specificatio n o f  plannin g strategie s i n M G P,  i t  wil l  b e possibl e t o explai n 
problem s b y identifyin g th e plannin g principle s operatin g i n the m an d perhap s 
thei r  misuse ,  an d i t  wil l  b e possibl e t o predic t  whic h strategie s ma y b e usefii l  i n 
particula r  proble m situations .  Th e M G P strategie s propose d i n th e nex t  section s 
allo w fo r  plannin g withi n th e constraint s o f  th e factor s imiqu e t o M G P situations . 
I n additio n t o thes e strategies ,  genera l  plan s t o motivat e anothe r  perso n t o wor k 
on a  goal ,  suc h a s th e powe r  t o remin d the m o f  th e commitmen t  the y mad e t o th e 
goal  pxu-suit ,  provid e commo n sens e solution s base d upo n th e proble m an d th e 
variable s withi n th e M G P. 

Assignmen t  o f  Responsibilit y  fo r  Pursui t 

A mai n sourc e o f  problem s i n M G P i s th e assignmen t  o f  responsibility .  Sinc e th e 
mutua l  goa l  p\irsui t  situatio n i s characterize d b y th e join t  effor t  o f  tw o planners ,  i t 
reqvdre s coordinatio n beyon d tha t  reqviire d o f  tw o actor s wh o happe n t o hav e th e 
same goa l  a t  th e sam e time .  W h e n a n agen t  i s hire d t o adop t  yoiu -  goa l  (i.e. ,  a 
housekeepe r  wh o wil l  als o hav e th e goa l  o f  keepin g you r  hous e clean) , 
responsibilit y  fo r  pvirsm t  i s clear .  Th e agen t  relationshi p i s invoke d simpl y t o pas s 
responsibilit y  t o th e agent .  However ,  M G P i s muc h mor e complicated :  no t  onl y ar e 
ther e join t  goal s whic h bot h partner s wan t  achieved ,  suc h a s keepin g th e share d 
househol d clean ,  bu t  ther e ar e mutua l  goal s wher e th e successfu l  attainmen t  o f 
th e goal s require s th e effort s o f  bot h partner s (e.g. ,  commimication) .  Th e possibl e 
ways fo r  th e actor s t o fai l  t o satisf y thei r  responsibilit y  fo r  goal s ar e 
correspondingl y complicated .  Further ,  th e tw o partner s ma y no t  agre e upo n th e 
coordinatio n o f  responsibilitie s fo r  th e mutual  goa l  pursuits .  Thus ,  M G P situation s 
must  settl e th e questio n o f  th e assignmen t  o f  responsibilit y  amon g partner s a s wel l 
as executio n o f  plan s fo r  whic h eac h partne r  i s responsible . 

Agre e o n assignmen t  o f  responsibilities .  I f  th e responsibilit y  fo r  a  particxila r  goa l 
or  pla n i s no t  clearl y defined ,  severa l  outcome s ar e possible : 

• Bot h planner s ca n independentl y ass\im e responsibilit y  an d piu-su e th e goal .  Thi s 
wil l  satisf y th e goal ,  bu t  wil l  resul t  i n a  wast e o f  resources ,  sinc e th e goa l  wil l 
be satisfie d twice ,  o r  twic e th e necessar y effor t  wil l  hav e bee n expended . 

One planner can assvime responsibility and pursue the goal while the other does 
not .  Thi s wil l  satisf y th e goal ,  bu t  wil l  resid t  i n a  lon g ter m commitmen t  t o 
takin g car e o f  th e goa l  withou t  th e advantag e o f  sharin g th e goa l  pursui t  wit h 
th e partne r  wh o benefit s fro m it . 
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•  Bot h partner s assvun e thei r  coplanne r  i s responsibl e fo r  th e goal ,  therefor e 
neithe r  partne r  pursue s it .  Thi s result s i n goa l  failure ,  whic h ma y b e furthe r 
complicate d b y a  difficult y i n quickl y detectin g thi s problem . 

The repair for these bugs is to coordinate responsibility. It is not always easy to 
do thi s sinc e multipl e goal s ma y b e involved ,  bu t  som e lon g ter m arrangemen t  i s 
essential ,  a s th e recurrenc e o f  goal s wil l  mak e error s i n assignmen t  ver y costly . 

Separate responsibility. How responsibihty is assigned may result in other MGP 
problems : 

• Both partners pursuing a plan may impede plan execution. This is represented 
by th e adag e to o man y cook s spoi l  th e broth :  separat e actor s ma y imd o o r 
adversel y ĝ fec t  eac h others '  goal-directe d actions . 

• A plan may require more than one actor; if so, the actions in service of the plan 
must  b e coordinate d t o avoi d unplanne d interaction s o f  eac h partner' s effort s 
whil e accoimtin g fo r  wh o i s responsibl e fo r  wha t  part s o f  th e plan . 

• A planner assigned responsibility should be allowed to function independently. 
Once assignmen t  o f  responsibilit y  ha s bee n made ,  interferenc e o r  assistanc e o n 
th e par t  o f  th e othe r  planne r  ma y b e problematic .  "Kibitzing "  i s greatl y resente d 
onc e responsibilit y  i s  undertake n b y on e planner . 

Communicate plan contents to coplanner. At times, the particular plans or steps 
involve d i n pursuin g a  goa l  ma y requir e informin g th e coplanne r  o f  th e content s o f 
th e plan .  Fadlur e t o d o s o ma y resul t  i n th e followin g proble m configurations : 

• One partne r  inadvertentl y imdoe s th e pla n step s alread y execute d b y th e othe r 
partner . 

• One partner misimderstands the other's actions as failing to pursue the goal 

• One partner believes a deceptive plan that is intended by the other to foil 
outsiders .  Th e coplanne r  mus t  b e informe d o f  deceptiv e tactics . 

• Coplanners must be informed of changes in plans; otherwise, they may take 
furthe r  actio n base d upo n presume d outcome s tha t  wil l  no t  occur .  Thi s involve s 
"countin g you r  chicken s befor e the y hav e hatched "  throug h th e lac k o f  courtes y 
of  th e coplanne r  t o inform . 

• Coplanners must communicate planning decisions involving shared resources. 
Thi s i s illustrate d b y th e stor y "Gif t  o f  th e Magi " 

• While communication is necessary in all of these cases, there is a caveat: 
overinformatio n ma y b e th e equivalen t  o f  forcin g th e coplanne r  t o perfor m th e 
goal  pursui t  themselves . 

Optimize planning choices over the mutual pursuit 

• Use the individual planner's abilities to their advantage. While each partner 
may b e capabl e o f  handlin g eac h goa l  pursuit ,  th e optima l  arrangemen t  fo r  th e 
M GP i s t o plac e th e individua l  bes t  suite d fo r  th e goa l  i n th e positio n o f 
responsibility . 
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•  Us e th e mutua l  resource s t o th e bes t  advantage .  Sinc e resource s ar e join t  an d 
ar e involve d i n man y plans ,  coordinatio n o f  resource s wil l  b e necessary . 

• Take advantage of joint planning ability. For some planning needs, the 
partnershi p wil l  provid e a n advantag e m abilit y  t o pla n fo r  complicate d needs . 
Thi s i s capture d b y th e adage ,  "tw o head s ar e bette r  tha n one. " 

Amount of Effort towards Pursuit from Either Partner 

A secon d majo r  soxirc e o f  problem s i n M G P situation s involve s th e expenditur e o f 
effor t  toward s mutua l  goals .  I n a  mutua l  goa l  situation ,  wher e effor t  i s  require d o f 
bot h partners ,  a  variet y o f  response s ar e possible .  Th e tw o partner s migh t  no t  b e 
willin g t o pu t  fort h th e sam e amoim t  o f  effor t  t o satisf y th e goal :  on e o r  th e othe r 
partne r  ma y expen d to o littl e o r  to o muc h effor t  o n th e goa l  piu-suit ,  accordin g t o 
th e judgmen t  o f  th e othe r  partner .  Thi s conflic t  i s  du e t o th e individual' s goa l 
structure ,  whic h include s th e M G P,  competin g wit h th e MGP' s need s fo r  effor t 
fro m th e planner .  Becaus e o f  th e meta-pla n t o "minimiz e effor t  i n goa l  pursuit, "  i t 
i s  alway s advantageou s t o fin d optima l  arrangement s i n goa l  pursui t  t o avoi d 
wastin g resources ,  note d b y Zip f  (1949 )  a s th e principl e o f  leas t  effort .  Th e 
decisio n abou t  th e amovmt  o f  effor t  t o pu t  fort h toward s a  goa l  i s  particularl y 
importan t  whe n i t  come s t o recurrin g goals .  W h e n th e satisfactio n o f  a  goa l  i s 
goin g t o b e periodicall y required ,  the n attentio n toward s minimizin g th e 
expenditur e o f  effor t  toward s th e goa l  i s  mor e importan t  tha n whe n piu-suin g a 
goal  tha t  i s  onl y satisfie d once .  Th e resolutio n o f  th e conflic t  i n amoim t  o f  effor t 
expende d toward s goal s result s i n thes e pattern s o f  M G P interaction s an d 
strategie s fo r  thei r  solution : 

• Pull your own weight. When you are in a mutual goal pursuit, you have equal 
responsibilit y  wit h you r  partne r  fo r  th e goa l  pursuit ;  therefore ,  yo u shoiil d 
expen d equa l  effor t  i n th e goa l  pursuit .  Abando n thi s strateg y i f  you r  partne r 
fau s t o mak e effor t  i n goa l  pursuit . 

• Optimize effort. When you are in a mutual goal pursuit, and a recurring goal 
makes optimizin g effor t  important ,  mak e httl e effor t  i n th e pursui t  an d you r 
co-planne r  wil l  b e force d t o satisf y th e goal .  Abando n i f  thi s strateg y threaten s 
th e mutua l  goa l  (n o on e serve s th e goal )  o r  threaten s th e basi s o f  th e mutua l 
goal  (th e partnershi p agreement) . 

• Playing hard to get. When you are in a mutual goal pursuit, and your 
co-planne r  fail s  t o pursu e a  mutua l  goal ,  abando n th e goa l  vmti l  th e co-planne r 
carrie s ou t  pursuit .  Abando n i f  th e basi s o f  th e mutua l  goa l  (th e partnershi p 
agreement )  i s  i n question . 

• Expend effort only when detectable. No "credit" will accrue for work on a 
M GP i f  th e effor t  require d i s no t  observe d b y th e coplanner .  Coas t  alon g 
withou t  effor t  i f  th e effor t  wil l  no t  b e perceived ,  an d dra w attentio n t o effor t 
when i t  i s  made . 

•  Expen d effor t  onl y whe n required .  Perfunctor y performanc e o n recurrin g goal s 
i s adequat e unles s circumstance s requir e a  bes t  effort .  A n exampl e i s goin g 
throug h th e motion s instea d o f  hustlin g durin g practic e drill s  i n sport s events . 

Fil l  th e gap .  Le t  you r  partne r  pursu e th e goal ,  an d matc h you r  effor t  t o th e 
differenc e betwee n you r  partner' s effor t  an d th e require d level .  Sinc e you r  effor t 
i s  require d fo r  successfu l  achievement ,  yo u contribut e withou t  bearin g heav y 
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burden . 

• Tit for tat. Match your effort to your partner's. If it is sufficient, you can try 
t o adjus t  th e amoun t  t o avoi d wastin g effort .  I f  i t  i s  insufficient ,  i t  wil l  convinc e 
bot h partner s tha t  mor e effor t  i s  req\iire d fro m both . 

Some general strategies for goal pvirsuit are of particular importance in mutual 
goal  pursui t  situations .  Thes e include : 

• Juggle effort towards threatened goals. Work hardest on those goals that 
threate n t o fai l  imminently ;  coas t  o n thos e tha t  ar e currentl y satisfactory .  Thi s 
refer s t o th e carniva l  tric k o f  keepin g a  se t  o f  dishe s spinnin g o n individua l 
rod s ~  addin g spi n mus t  b e don e t o th e plat e tha t  need s i t  mos t  first ,  leavin g 
th e other s t o struggl e o n imti l  thei r  turn . 

• Prioritize goals for extra effort. Place more effort into those goals considered 
important .  Les s importan t  goal s ca n suffe r  fro m littl e effor t  bette r  tha n 
importan t  ones . 

• Cut your losses. Minimize effort towards failing and imimportant goals. This is 
"no t  throwin g goo d mone y afte r  bad. " 

Differences in Criterion of Satisfaction for Partners 

Anothe r  sourc e o f  M G P problem s lie s i n difference s i n th e criterio n o f  satisfactio n 
fo r  th e differen t  partners .  I f  bot h partner s agre e abou t  th e amoun t  o f  effor t 
require d t o satisf y a  goal ,  the n th e proble m o f  optimizin g th e planners '  effort s t o 
achiev e tha t  leve l  i s  relativel y straightforward .  However ,  th e tw o partner s i n th e 
M GP ma y no t  agre e o n th e natur e o f  th e mutvia l  goal :  X  ma y thin k tha t  particula r 
plan s o r  action s h e perform s ar e i n servic e o f  th e goa l  pursuit ,  bu t  Y  ma y thin k 
th e effort s d o no t  lea d t o goa l  satisfaction .  I n addition ,  th e tw o partie s migh t  no t 
agre e o n th e importanc e o f  th e goal ;  fo r  example ,  on e partne r  migh t  fee l  tha t 
financia l  suppor t  i s  mos t  important ,  an d piu-su e i t  ove r  th e emotiona l  suppor t  th e 
othe r  prefers .  Finally ,  th e proble m i s greatl y complicate d b y th e natur e o f  th e 
goal s commonl y pursue d i n mutua l  goa l  situations .  Fo r  example ,  suppos e th e 
mutua l  goa l  i s emotionj d support ;  th e leve l  o f  satisfactio n require d fo r  on e 
individua l  ma y no t  b e th e sam e a s tha t  require d fo r  th e other .  Becaus e o f  th e "fai r 
play "  notio n o f  effor t  i n mutua l  goa l  pursuits ,  th e partne r  mor e easil y satisfie d wil l 
complai n abou t  th e extr a effor t  require d t o satisf y th e mor e demandin g partner . 
The principl e o f  fai r  exchang e (Blau ,  1964 )  form s th e basi s fo r  a  standar d o f  wha t 
ca n b e expecte d o f  a  partner .  Thi s i s a  frequen t  proble m i n M G P situations ,  an d 
th e followin g strategie s propos e som e responses : 

• Adopt your partner's satisfaction criteria. When your partner's criterion 
reqxiire s mor e effor t  tha n yoiurs ,  accep t  th e additiona l  demand s an d wor k t o 
satisf y the m i f  possible . 

• Attend to yoiur partner's priority goals. Expend the effort demanded on those 
goal s deeme d mos t  importan t  b y you r  partner ;  slac k of f  o n th e rest .  Fo r 
example ,  i f  bein g a  goo d economi c provide r  i s mos t  importan t  t o yoiu -  partner , 
decid e t o wor k lat e rathe r  tha n spen d th e evenin g a t  home . 

• Increase your criterion on goals important to you. Make up the difference in 
effor t  tha t  yo u expen d o n a  demandin g partne r  b y increasin g you r  criteri a o n 
goal s mor e importan t  t o you . 
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•  Qui d pr o quo .  Mak e a  clea r  exchang e o f  needs .  Offe r  t o satisf y you r  partner' s 
particula r  satisfactio n criteri a i n exchang e fo r  th e satisfactio n o f  on e o f  yours . 

The MGP reqioires planners to make decisions not only about their individual 
plannin g efforts ,  bu t  als o t o influenc e anothe r  planner' s effort s i n orde r  t o achiev e 
th e goal .  Eve n whe n ther e ar e problem s i n th e M G P,  an d on e partne r  ha s t o pla n 
t o ge t  th e othe r  t o liv e u p t o hi s sid e o f  th e agreement ,  thi s doe s no t  mea n tha t 
th e relationshi p i s competitive .  Yo u ar e no t  ou t  t o caus e you r  partne r  t o fail ;  yo u 
ar e ou t  t o influenc e hi m int o cooperating .  Therefore ,  eve n whe n yo u ar e 
"counterplanning "  agains t  him ,  th e en d goa l  i s  t o enlis t  hi s cooperation .  Thi s put s 
definit e constraint s o n wha t  plan s ca n b e use d t o influenc e th e othe r  planner ;  fo r 
example ,  avoidin g strategie s tha t  migh t  produc e negativ e response s whic h ma y 
linge r  sifte r  th e issu e i s resolved .  Resolvin g problem s i n M G P situation s require s 
strategie s tha t  elici t  increase d cooperatio n fro m th e partne r  whil e minimizin g you r 
own effort . 

Conclusio n 

The purpos e o f  th e theor y o f  plannin g i s t o accoun t  fo r  th e choice s a  plaime r 
makes i n attemptin g t o reac h a  goal ,  an d t o provid e a  mode l  o f  ho w plannin g 
knowledg e migh t  b e learne d an d store d i n memor y s o a s t o b e availabl e an d 
utilize d i n appropriat e situations .  Th e abov e categorizatio n outline s th e commo n 
problem s i n M G P,  an d provide s strategie s fo r  resolvin g th e problemati c 
interactions .  Th e principle s ar e genera l  enoug h t o appl y a s we U t o M G P wit h an y 
number  o f  actors ,  an d t o a  variet y o f  tĵ pe s o f  M G P arrangements .  A  taxonom y o f 
constraint s specifi c  t o M G P plannin g situation s provide s an d understandin g o f 
what  feature s o f  th e plannin g environmen t  ar e relevan t  t o pla n selectio n an d 
plannin g failures ,  an d therefor e serv e a s specification s fo r  plannin g rule s i n 
compute r  model s o f  planners .  Th e conten t  theor y presente d advance s a n 
understandin g abou t  wha t  informatio n i s relevan t  t o plannin g situation s an d 
broaden s th e scop e o f  problem s tha t  memory-base d plannin g theorie s ca n accoun t 
for . 
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