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Abstrac t 

Interpersonal relationships are a pervasive dimension of human 

behavio r  an d decisio n making .  Actor s mak e choice s base d bot h o n 

persona l  goals ,  an d o n goal s derive d fro m interpersona l  relationships . 

We presen t  a  goal-base d mode l  o f  decisio n makin g tha t  combine s th e 

motive s o f  th e acto r  wit h agenda s adopte d throug h relationships .  A 

unifyin g featur e o f  th e mode l  i s  th e us e o f  importanc e a s a  mean s o f 

rankin g bot h goal s an d relationships .  W e describ e a  compute r  sim -

ulatio n o f  th e mode l  i n th e domai n o f  Congressiona l  roll-cal l  voting . 

1 Int roduct io n 

In making a decision, a person must often consider the goals of others. An 

actor' s relationship s wit h othe r  peopl e wil l  influenc e suc h decisions .  I n thi s 

paper ,  w e discus s a  specifi c  mode l  o f  interpersona l  relationships .  Thi s mode l 

serve s a s th e basi s fo r  a  compute r  simulatio n i n th e domai n o f  Congressiona l 

roll-cal l  voting .  V O T E use s knowledg e representation s o f  selecte d member s o f 

th e Hous e o f  Representatives ,  thei r  votin g records ,  ideologies ,  an d relationship s 

wit h constituenc y group s t o deriv e an d justif y votin g decisions .  Her e i s a  brie f 

example . 

> (vote 'udall 'plant-closing) 

*  Member :  Morri s K .  Udal l 

*  Bill :  Plcm t  Closin g Layof f  Notic e Bil l 

*  Require s employer s o f  mor e tha n 10 0 worker s t o giv e 6 0 day s 

*  notic e o f  a  plaoi t  closin g o r  layof f  lastin g mor e thci n 6  months . 

— intermediat e outpu t  delete d — 
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*  Englis h rationale : 

Morris K. Udall votes for bill S-2527, Pleint Closing Layoff 

Notic e Bill .  H e believe s th e advers e effect s o f  thi s bil l  ar e 

fa r  outweighe d b y othe r  issues .  H e readil y endorse s th e 

proposa l  o f  requirin g 6 0 day s notic e prio r  t o closin g a  factory . 

Udal l  i s  strongl y i n favo r  o f  th e legitimat e right s o f  decen t 

workin g people .  Udal l  strongl y support s th e principl e o f 

fairnes s i n society .  H e believe s i n th e principl e o f  goveriunen t 

regulation s i n th e nationa l  interest .  A t  th e sam e time ,  h e 
realize s tha t  th e countr y a s a  whol e approve s o f  th e principl e 

of  fre e enterpris e eoi d capitalism . 

In arriving at a decision, VOTE infers the implications of a particular bill 

fo r  th e relevan t  constituenc y groups .  V O T E ha s a  natura l  languag e generatio n 
capabilit y  fo r  expressin g th e justificatio n o f  th e decision .  I n thi s paper ,  w e first 

discus s th e mode l  o f  goal-base d decision s an d interpersona l  relation s tha t  under -

lie s th e V O T E program .  W e the n examin e th e representatio n o f  relationship s 

i n V O T E i n th e contex t  o f  th e Udall/Plant-closin g example . 

2 Goals, Importance, and Relationships 

In making a decision, an actor often faces trade-offs. Decisions may involve 

conflict s amon g goal s an d resources .  A  realisti c mode l  o f  decisio n makin g an d 
plannin g mus t  accoun t  fo r  a  multitud e o f  goals .  However ,  al l  goal s ar e no t 
create d equal .  W e us e importanc e a s a  measur e fo r  rankin g goals . 

Principle of Importance. The importance of a goal is propor-

tiona l  t o th e resource s whic h th e acto r  i s  willin g t o expen d i n pursui t 

of  tha t  goal . 

That is, the relative importance of goals is determined when goals compete for 

th e sam e resource .  Th e mor e importan t  goa l  i s  allocate d th e resource ,  al l  othe r 

thing s bein g equal .  Importanc e her e i s equivalen t  t o Wilensky' s valu e [Wil83] . 

Give n tw o alternatives ,  a n acto r  contemplate s whic h choic e i s better ,  tha t 
is ,  whic h choic e achieve s th e mor e importan t  se t  o f  goals .  W e shoul d not e tha t 
th e definitio n o f  bette r  i s  no t  alway s a n eas y proposition .  Th e straightforwar d 

method s o f  decisio n analysi s [Rai68 ]  o f  assignin g weight s an d probabilitie s t o 

outcome s ofte n finesse  issue s o f  cognitiv e significance ,  suc h a s memor y an d at -

tentio n constraints . 

Peopl e ar e interdependent .  M a n y o f  a  person' s c o m m o n goal s requir e th e 
hel p o f  anothe r  person .  Give n tha t  individual s diffe r  i n goals ,  resources ,  expe -

rience ,  an d othe r  areas ,  i t  i s  natura l  tha t  th e relationship s betwee n individual s 

wil l  b e idiosyncrati c a s well .  W e argu e tha t  interpersona l  relationship s wil l 

reflec t  th e underlyin g idiosyncrati c goa l  structure s o f  th e individuals . 
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However ,  eve n thoug h interpersona l  behavio r  wil l  exhibi t  wid e variatio n a s a 

functio n o f  th e individual s involved ,  w e can  deriv e a  se t  o f  standar d dimensions , 

suc h a s th e following . 

•  Goa l  achievement .  W e commonl y vie w relationship s a s example s o f  coop -

erativ e behavior .  Tha t  is ,  w e ge t  other s t o achiev e goal s fo r  us ,  an d w e 

i n tur n m a y satisf y thei r  goals ,  eithe r  directl y o r  indirectly .  W e vot e fo r  a 

candidat e whos e recor d reflect s ou r  beliefs . 

• Goal development. Some relationships cause us to develop new goals for 

ourselves ,  rathe r  tha n merel y satisf y th e goal s o f  anothe r  actor .  A  politica l 

leade r  m a y inspir e peopl e t o adop t  a  ne w cause . 

• Importance. We wish to ascribe importance to a relationship in a manner 

unifor m wit h ou r  us e o f  importanc e t o describ e goal s an d resources .  Tha t 

is ,  th e mor e importan t  a  relationship ,  th e mor e likel y a  perso n wil l  b e t o 

allocat e resource s fo r  goal s affecte d b y tha t  relationship .  Th e U S i s mor e 

likel y t o sen d ai d t o Israe l  tha n t o Sr i  Lanka . 

• Symmetry. Relationships are bilateral. Two people are involved. How-

ever ,  eac h part y m a y hav e a  differen t  vie w o f  th e relationship ,  a s wel l  a s a 

diff"eren t  vie w o f  th e othe r  party' s rol e i n th e relationship .  Fo r  example ,  a 

Congressma n m a y no t  trea t  hi s relationshi p wit h th e N R A wit h th e sam e 

importanc e tha t  th e N R A does .  Suc h a  relationshi p woul d b e asymmetric . 

We wish to distinguish between interpersonal relationships and interpersonal 

rol e theme s [SA77 ,  Dye82] .  A  relationshi p i s binary ,  tha t  is ,  betwee n tw o par -

ties .  A  rol e them e i s n-ary ,  tha t  is ,  a  collectio n o f  relationships .  Fo r  example , 

th e waitres s rol e them e ha s numerou s relationships :  wit h th e customer ,  wit h 

th e chef ,  wit h th e maitr e d' ,  wit h th e bu s boy ,  wit h th e manager ,  wit h othe r 

waitresses ,  wit h th e customer s o f  othe r  waitresses ,  an d s o forth .  Associate d 

wit h eac h o f  thes e relationship s ar e interleavin g goals .  Tha t  is ,  ther e ar e tw o 

actor s w h o engag e i n plan s tha t  aff"ec t  eac h other' s goals .  I n effect ,  eac h acto r 

has adopte d som e o f  th e perceive d goal s o f  th e othe r  actor . 

Principle of Interpersonzd Goals. Adopted goals are processed 

uniforml y a s individua l  goals ,  wit h a  priorit y determine d b y th e 

importanc e o f  th e relationship . 

Thus, the importance of the relationship determines what relative impor-

tanc e wil l  b e assigne d t o th e adopte d goals .  Th e principl e o f  importanc e applie s 

t o adopte d goals ,  meanin g tha t  a  perso n wil l  expen d resource s i n pursui t  o f  a n 

adopte d goa l  i n proportio n t o th e importanc e o f  tha t  adopte d goal . 

T h e principl e o f  interpersona l  goal s encompasse s variou s goal-base d phenom -
en a relate d t o importance ,  suc h a s th e following : 

• Resource allocation. An actor will be willing to expend more resources on 

an adopte d goa l  i f  th e affecte d relationshi p i s o f  greate r  importance .  Yo u 

ar e mor e likel y t o hel p a  frien d tha n a  stranger . 
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Mary-Personal-Goal s 
John-Personal-Goal s 

S-Thirst 
S-Thirs t 

Figur e 1 :  John-Mar y Relationship :  Mar y Regnan t 

John-Personal-Goal s Mary-Personal-Goal s 

S-Thirst S-Thirst 

Figure 2: John-Mary Relationship: Egalitarian 

• Cognitive resources: attention. You would expect to spend more time 

thinkin g abou t  th e interest s o r  problem s o f  a  clos e frien d tha n thos e o f  a n 

acquaintance . 

• Cognitive resources: memory. It should be easier to remember information 

abou t  a  frien d tha n abou t  a  casua l  classmate . 

• Affect. You will be more likely to experience an emotion relating to an 

adopte d goa l  i f  th e relationshi p i s o f  greate r  importance .  Also ,  th e inten -

sit y o f  th e emotio n wil l  reflec t  th e importanc e o f  th e relationship .  Yo u ar e 

mor e upse t  a t  th e deat h o f  a  paren t  tha n tha t  o f  a  neighbor . 

Most of our examples will focus on the phenomenon of resource allocation, 

however ,  w e clai m tha t  th e cognitiv e phenomen a ar e similarl y extende d t o thi s 

goal-base d mode l  o f  interpersona l  relationships . 

Conside r  a  simpl e example .  John ,  w h o i s thirsty ,  ha s a  girlfriend ,  Mary ,  w h o 
i s als o thirsty .  The y bot h wan t  som e milk .  I f  ther e i s onl y enoug h mil k fo r  on e 

person ,  Joh n m a y giv e al l  th e mil k t o Mary ,  indicatin g tha t  h e ha s adopte d he r 

goa l  o f  satisfyin g he r  thirst ,  an d decide d tha t  hi s relationshi p place s he r  need s 

abov e his .  Thi s situatio n i s depicte d i n figure  1 ,  whic h indicate s tha t  Joh n ha s 

adopte d Mary' s goal s a t  a  leve l  highe r  tha n tha t  o f  hi s ow n persona l  goals .  The y 
hav e equa l  desire s t o satisf y thirst ,  bu t  i t  i s  importan t  t o Joh n t o satisf y Mary' s 

goal s i n general .  Therefore ,  h e wil l  sacrific e hi s ow n desires . 
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John-Personal-GoaJ s Mary-Personal-Goal s 
I 

S-Calcium-Deficieiic y 
S-Thirs t 

Figur e 3 :  John-Mar y Relationship :  Unequa l  need s 

John-Personal-Goal s 

S-Thirst 

M ary -  Perso n al -  Goal s 

S-Thirst 

Figur e 4 :  John-Mar y Relationship ;  Joh n Regnan t 

Alternatively, John may have an egalitarian view of their relationship, sug-

gestin g tha t  the y shar e th e milk .  Thi s situatio n i s diagramme d i n figure  2 . 

However ,  i f  Mar y ha s a n acut e calciu m deficiency ,  makin g he r  nee d t o drin k 

mil k mor e pressin g tha n John's ,  Joh n woul d giv e he r  th e milk .  Figur e 3  portray s 

thi s stat e o f  affairs .  T h e relationshi p i s egalitarian ,  bu t  Mar y ha s a  greate r  need . 

I n anothe r  scenario ,  Joh n m a y hav e jus t  ha d a n argumen t  wit h Mary ,  makin g 

hi m lowe r  th e importanc e facto r  o f  thei r  relationship ;  s o whil e Joh n migh t  b e 

willin g t o expen d resource s i n achievin g high-priorit y adopte d goals ,  suc h a s i n 

savin g Mary' s life ,  h e i s no t  goin g t o le t  hi s o w n interest s tak e a  backseat ,  an d 

he drink s al l  th e mil k himself .  Figur e 4  illustrate s thi s situation . 

John-Personal-Goal s 

M ary -  Personal -  Goal s 
S-Thirs t  I 

S-Calcium-Deficienc y 

Figur e 5 :  John-Mar y Relationship :  Joh n Callou s 
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Finally ,  figure  5  illustrate s a n extrem e situatio n i n whic h Joh n i s  simpl y 

selfish .  Her e Joh n place s hi s ow n les s importan t  need s ove r  th e mor e critica l 

need s o f  Mary . 

Thi s mode l  o f  goa l  adoptio n suggest s a  hierarch y o f  relationships . 

High-priority: Spouse, Children 

Sel f 

Parents ,  Siblings ,  Clos e Friend s 

Colleagues ,  Partner s 

Classmates ,  Neighbor s 

Low-priority :  Stranger s 

This ordering is merely an example. It indicates someone who cares more 

fo r  hi s childre n tha n fo r  hi s parents .  I t  als o suggest s tha t  th e perso n wil l  pu t 

th e well-bein g o f  hi s  wif e an d childre n ahea d o f  hi s own .  Th e hierarch y o f 

relationship s i s  idiosyncrati c an d m a y var y amon g peopl e an d cultures ,  an d 

eve n withi n th e sam e individua l  a t  differen t  time s i n life . 

3 Congressiona l  Constituencie s 

We now turn to the application of the model of interpersonal relationships to a 

specifi c  compute r  program ,  V O T E . 
We first  shoul d not e tha t  Carbonel l  use d goa l  hierarchie s t o mode l  politica l 

ideologie s i n adversaria l  relationship s [Car79] .  Hi s P O L I T I C S progra m focuse d 

on counterplannin g — takin g measure s t o kee p you r  opponen t  fro m achievin g 

hi s goal s whil e preventin g hi m fro m blockin g you r  ow n plans .  Th e representa -

tio n offere d her e i s compatibl e wit h Carbonell' s  model .  However ,  th e focu s o f 
th e V O T E progra m i s o n cooperativ e behavior ,  rathe r  tha n counterplanning . 

Outsid e th e domai n o f  foreig n policy ,  i t  i s  usuall y mor e importan t  t o hel p you r 

friend s tha n t o thwar t  you r  enemies . 

V O T E,  writte n i n T  [Sla87] ,  comprise s ove r  12,00 0 line s o f  code ,  an d ove r 

8,00 0 line s o f  data .  Th e V O T E progra m relie s o n a  se t  o f  interrelate d databases , 

includin g issue s (ove r  20 0 currentl y i n th e database) ,  constituenc y group s (150) , 
bill s  (41) ,  member s (68) ,  an d decisio n strategie s (20) .  W e not e tha t  m a n y 

decisio n strategie s ar e require d sinc e th e explanatio n o f  th e decisio n depend s o n 

th e strategy .  I t  i s  no t  enoug h t o us e on e simpl e strateg y o f  summin g th e weight s 

of  th e conflictin g issue s an d relationships . 

I n V O T E ,  w e us e th e name s an d record s o f  rea l  member s o f  Congress ,  an d 
attribut e relationship s an d issu e stance s t o them .  Th e codin g decision s wer e 

m a de b y a n exper t  informan t  wit h experienc e a s a  politica l  consultan t  an d 

Whit e Hous e staf f  member .  B y wa y o f  disclaimer ,  w e shoul d stat e tha t  thes e 

dat a ar e merel y illustrative ,  an d ar e no t  mean t  t o represen t  th e belief s o f  actua l 

members o f  Congress .  Thus ,  w e mak e n o claim s fo r  th e accurac y o f  thes e codin g 
decisions ,  no r  o f  th e votin g behavio r  o r  explanation s exhibite d b y th e program . 

Th e purpos e o f  V O T E i s no t  t o predic t  individua l  votin g decisions ,  bu t  rathe r  t o 
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demonstrat e th e feasibilit y  o f  a  particula r  mode l  o f  interpersona l  relationship s 

and decisio n making . 

Stance s an d Relationship s provid e mapping s fo r  issue s an d groups ,  re -

spectively .  Associate d wit h a  particula r  instanc e wil l  b e a  leve l  o f  importanc e 

fro m A  (high )  t o D  (low) ,  an d a  polarit y (pr o o r  con) . 

For  example ,  V O T E ha s th e followin g representatio n fo r  th e relationship s 

fo r  Representativ e Udall . 

Relations :  ((PR O B  MEMBER:MEMBER.1025 ADA) 

(PRO A  MEMBER:MEMBER.1025 ACLU) 

(PRO B  MEMBER:MEMBER.1025 COPE) 

(PRO C  MEMBER:MEMBER.1025 CFA) 

(PRO C  MEMBER:MEMBER.1025 LCV ) 

(CON B  MEMBER:MEMBER.1025 ACU) 

(CON B  MEMBER:MEMBER.1025 NTU) 

(CON B  MEMBER:MEMBER.1025 NSI ) 

(CON B  MEMBER:MEMBER.1025 COC) 

(CON B  MEMBER:MEMBER.1025 CEI ) 

(PRO C  MEMBER:MEMBER.1025 DEMOCRATS) 

(CON C  MEMBER:MEMBER.1025 REPUBLICANS) 

(PRO C  MEMBER:MEMBER.1025 COUNTRY)) 

V O TE ca n expres s thes e relationship s i n Englis h a s follows . 

Morri s K .  Udal l  unwaveringl y endorse s th e ACLU' s stron g defens e 

ol  th e Bil l  o l  Rights .  H e feel s strongl y i n favo r  o f  th e 
progressiv e agend a o f  COPE,  a s wel l  a s th e ADA a s a  proponen t  o f 

basi c America n values .  H e i s strongl y agains t  th e narro w specia l 

interes t  o f  th e Chamber  o f  Commerce ,  th e CEI  busines s specia l 

interes t  lobby ,  th e ACU' s right-win g reactionism ,  th e Nationa l 

Tcucpayer s Union ,  a s wel l  a s th e NSI  a s a n excunpl e o f  th e radica l 

right .  Udal l  oppose s Republiccins .  Udal l  approve s o f  th e 

Consumer  Federatio n o f  America ,  th e Leagu e o f  Conservatio n 

Voters ,  th e country ,  ein d member s o f  th e Democrati c party . 

I n considerin g th e Plan t  Closin g bil l  give n i n th e openin g example ,  V O T E 

arrive d th e followin g se t  o f  stance s i n favo r  o f  th e decisio n (Reason:) ,  an d on e 

stanc e i n oppositio n t o th e decisio n (Downside:) . 

Reason: (((PRO B GROUP:COPE PLANT-CLOSING) 

(PRO B  GROUP:DEMOCRATS PLANT-CLOSING) ) 

((PR O B  GROUP:COPE LABOR) 

(PRO B  GROUP:ADA LABOR) 

(PRO B  GROUP:DEMOCRATS LABOR) ) 

((PR O B  GROUP:COUNTRY FAIRNESS) ) 

((CO N B  GROUP:CFA DEREGULATION)) ) 

Downside: ((PRO C GROUP:COUNTRY FREE-ENTERPRISE)) 
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Th e ke y issue s supportin g thi s bil l  wer e plant-closin g (th e issu e itself ,  a s 

oppose d t o th e particula r  bill) ,  labo r  rights ,  fairness ,  an d oppositio n t o deregu -

lation .  Ther e wer e proponent s fo r  eac h o f  thes e issues :  C O P E (th e Committe e 

On Politica l  Educatio n o f  th e AFL-C IO) ,  th e Democrati c Party ,  American s 
fo r  Democrati c Action ,  th e normativ e view s o f  th e country ,  an d th e Consume r 

Federatio n o f  America .  Eac h o f  thes e group s ha d a  positiv e relationshi p wit h 

th e Congressman ,  an d th e resultin g decisio n reflect s thei r  interest s an d issu e 

agendas . 

Th e downsid e stanc e reflect s th e normativ e vie w i n suppor t  o f  free-enterprise . 

Whil e th e plant-closin g bil l  involve d severa l  othe r  issue s no t  give n here ,  non e o f 

the m wer e o f  interes t  t o thi s Congressma n o r  hi s constituents . 

4 Conclusion 

We have proposed a goal-based model of interpersonal relationships. By allowing 
adopte d interpersona l  goal s t o b e processe d uniforml y wit h persona l  goals ,  th e 

model  afford s robustnes s an d flexibility.  Importanc e provide s a  mean s o f  rankin g 

bot h goal s an d relationships .  Th e V O T E progra m demonstrate s th e feasibilit y 

of  th e mode l  i n a  realisti c domain . 
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