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Emot iona l  Decision s 

Alliso n Barne s an d Pau l  Thagar d 
Philosoph y Departmen t 
Universit y o f  Waterlo o 

Waterloo ,  Ontario ,  N 2 L 3G1 ,  Canad a 
{ a l b a r n e s ,  p t h a g a r d ) @ w a t a r t s . u w a t e r l o o . c a 

Abstrac t 

Recent  researc h ha s yielde d a n explosio n o f  literatur e tha t 
esUblishe s a  stron g connectio n betwee n emotiona l  an d 
cognitiv e processes .  Mos t  notably ,  Antoni o Damasi o 
draw s a n intimat e connectio n betwee n emotio n an d 
cognitio n i n practica l  decisio n making .  Damasi o present s 
a "somati c marker "  hypothesi s whic h explain s ho w 
emotion s ar e biologicall y indispensabl e t o decisions .  Hi s 
researc h o n patient s wit h fronta l  lob e damag e indicate s 
tha t  feeling s normall y accompan y respons e option s an d 
operat e a s a  biasin g devic e t o dictat e choice .  Wha t 
Damasio' s hypothesi s lack s i s a  theoretica l  mode l  o f 
decisio n makin g whic h ca n advanc e th e conceptua l 
connectio n betwee n emotiona l  an d cognitiv e decisio n 
makin g processes .  I n thi s pape r  w e combin e Damasio' s 
somati c marke r  hypothesi s wit h th e coherenc e theor y o f 
decisio n pu t  forwar d b y Thagar d an d Millgram .  Th e 
juxtapositio n o f  Damasio' s hypothesi s wit h a  cognitiv e 
theor y o f  decisio n makin g lead s t o a  ne w an d bette r  theor y 
of  emotiona l  decisions . 

Introduction 

Emotion s ar e ordinaril y  conceive d a s irrationa l  occurrence s 
tha t  clou d judgmen t  an d distor t  reasoning .  Thi s vie w i s wel l 
entrenched ,  despit e wor k i n bot h philosc^h y an d psycholog y 
tha t  establishe s a  stron g connectio n betwee n emotio n an d 
cognition .  Durin g recen t  year s ther e has  bee n a n explosio n 
of  researc h whic h indicate s tha t  rathe r  tha n bein g natura l 
adversaries ,  rationa l  an d emotiona l  processe s functio n 
together .  Barne s an d Thagar d (i n press )  argu e tha t  emotion s 
an d inference s ar e bot h necessar y whe n w e empathiz e wit h 
othe r  people .  Socia l  psychologist s hav e explore d th e 
functio n o f  emotion s i n socia l  perceptio n an d judgmen t 
(Forgas ,  1991) .  Bu t  th e interdqjcndenc e o f  emotiona l  an d 
cognitiv e processe s i s perhap s mos t  powerfull y presente d i n 
recen t  neurobiologica l  studie s whic h establis h tha t  emotio n 
i s indispensabl e i n rationa l  decisio n making . 

Most  notably ,  i n Descartes '  Error :  Reason ,  Emotio n an d 
th e H u m a n Brain ,  neurobiologis t  Antoni o Damasi o (1994 ) 
provide s a  "somati c marke r  hypothesis "  whic h explain s ho w 
emotion s m a k e decisio n makin g possible .  Damasio' s 
somati c marke r  hypothesi s suggest s tha t  th e rol e o f 
emotion s i n decisio n makin g i s biologicall y extensiv e an d 
complex .  W h a t  Damasio' s somati c marke r  hypothesi s 
lacks ,  w e maintain ,  i s a  theoretica l  o r  computationa l  mode l 

of  decisio n makin g whic h ca n advanc e th e conceptua l 
connectio n betwee n emotiona l  an d cognitiv e decision -
makin g processes .  W e propos e tha t  Damasio' s wor k i s bes t 
understoo d an d develope d b y th e coherenc e theor y o f  decisio n 
put  forwar d b y Thagar d an d Millgram .  Conversely , 
Damasio' s somati c marke r  hypothesi s suggest s way s tha t 
th e coherenc e theor y o f  decisio n ca n b e enhanced .  Afte r 
briefl y describin g Damasio' s hypothesi s an d th e coherenc e 
theor y o f  decision ,  w e wil l  outlin e h o w bot h project s ca n 
merg e t o for m a  ne w an d bette r  accoun t  o f  decisio n making . 
Our  juxtapositio n o f  Damasio' s neurobiologica l  hypothesi s 
wit h a  cognitiv e theor y o f  decisio n makin g i s preliminar y t o 
a possibl e theor y o f  emotiona l  decisio n making . 

Emotions and the Brain 

E)amasi o re-examines  th e cas e o f  Phinea s Ciage ,  th e victi m 
of  a n 184 8 min e explosio n tha t  hurle d a n iro n ro d throug h 
hi s skul l  an d brain .  Strangely ,  Gag e recovere d excep t  fo r  a 
sever e deficienc y i n practica l  an d socia l  decisio n making . 
Accordin g t o Damasio ,  th e cas e o f  Gag e an d othe r  patient s 
wit h simila r  fronta l  lob e damag e offe r  convincin g evidenc e 
tha t  th e huma n brain' s region s fo r  makin g decision s ar e 
strongl y connecte d t o emotiona l  centers . 

Damasi o maintain s tha t  G a g e an d othe r  fronta l  lob e 
patient s wit h fault y decisio n makin g skill s  hav e al l  th e 
informatio n require d t o m a k e decisions .  Accordin g t o 
neurologica l  studie s b y Save r  an d Damasi o (1991) ,  socia l 
knowledg e i n thes e patient s remain s intact .  Thei r 
experimenta l  subject ,  E V R ,  coul d provid e respons e option s 
t o socia l  situations ,  conside r  th e consequence s o f  thes e 
option s an d perfor m mora l  reasoning  a t  a n advance d level . 
E V R ha d norma l  o r  bette r  intelligenc e an d memory . 
Detaile d studie s b y Save r  an d Damasi o sugges t  tha t  eve n 
wit h al l  th e necessar y information ,  suc h patient s ar e unabl e 
t o implemen t  a  choic e i n everyda y life. '  Fo r  example ,  E V R 
woul d tak e hour s decidin g wher e t o din e b y obsessin g abou t 
eac h restaurant' s seatin g plan ,  m e n u an d atmosphere .  Eve n 
then ,  b e coul d no t  reac h a  fina l  decision . 

Thes e neurologica l  studie s sho w tha t  wha t  i s damage d i n 
thes e patient s i s no t  memor y o r  intelligence ,  bu t  th e neura l 
connection s betwee n th e emotiona l  an d cognitiv e center s o f 
th e brain .  Mor e specifically ,  th e ventromedia l  frontal region 

^Th e deficienc y i s typicall y confme d t o practica l  decisio n 
making .  Lik e othe r  patients ,  E V R ha d n o troubl e wit h 
hypothetica l  decisio n making . 

426 



i s  reporte d t o b e responsibl e fo r  emotiona l  processin g an d 
socia l  cognitio n throug h connection s wit h th e amygdal a an d 
hypothalamus .  Afte r  a  serie s o f  tests .  Save r  an d Damasi o 
conclud e tha t  i n th e absenc e o f  emotiona l  input ,  EVR' s 
decisio n makin g proces s wa s overwhelme d b y trivia l 
information .  Wit h additiona l  studies ,  th e researcher s 
conclud e tha t  E V R ha d n o interna l  goa l  representation .  I n 
orde r  fo r  goal s t o remai n stabl e fo r  E V R ,  the y ha d t o b e 
represente d externall y an d repeatedly .  Otherwise ,  "...i t  wa s 
as i f  b e forgo t  t o remembe r  short -  an d intermediate -  ter m 
goals... .  H e couldn' t  kee p a  proble m i n perspectiv e i n 
relatio n t o othe r  goals."(1985 ,  p.l737) . 

The somati c marke r  hypothesi s i s presente d b y Damasi o 
t o explai n thes e experimenta l  findings .  Th e hypothesi s i s 
tha t  bodil y feeling s normall y accompan y ou r  representation s 
of  th e anticipate d outcome s o f  options .  I n othe r  words , 
feeling s mar k respons e options  t o rea l  o r  simulate d 
decisions .  Somati c marker s serv e a s a n automati c devic e t o 
spee d on e t o selec t  biologicall y advantageou s options . 
Tlios e option s tha t  ar e lef t  unmarke d ar e omitte d i n th e 
decision-makin g process. ^  Damasi o suggest s tha t  patient s 
wit h fronta l  lob e damag e fai l  t o activat e thes e somati c 
marker s whic h ar e directl y linke d t o punishmen t  an d reward , 
and originat e i n previousl y experience d socia l  situations . 
EVR' s decisio n makin g defec t  i s explaine d b y a n inabilit y  t o 
activat e somati c state s a ^  w n ordinar y decision s arise ;  b y a n 
inabilit y  t o mar k th e im p ication s o f  a  socia l  situatio n wit h 
a signa l  tha t  woul d separa. ^  goo d an d ba d options. ^  E V R 
was therefor e trappe d i n a  never-endin g cost-benefi t  analysi s 
of  numerou s an d conflictin g options .  I n th e absenc e o f 
emotiona l  markers ,  decisio n makin g i s virtuall y impossible . 

A Coherence Theory of Decision 

Damasio' s hypothesi s invite s a  descriptio n o f  h o w decision s 
ar e ordinaril y  made .  Accordin g t o th e coherenc e theor y o f 
decisio n (Millgra m an d Thagard ,  i n press ;  Thagar d & 
Millgra m 1995) ,  peopl e m a k e decision s b y assessin g an d 
orderin g variou s competin g action s an d goals .  Fo r  example , 
someone m a y wan t  bot h t o ge t  lot s o f  researc h don e an d t o 
rela x an d hav e fu n wit h hi s o r  he r  friends .  Learnin g h o w t o 
accomplis h bot h thes e task s wil l  tak e plac e i n th e contex t  o f 
goal s tha t  canno t  b e full y realize d together .  Th e rationa l 

^Th e somati c marke r  hypothesi s originate s wit h Wall e Naut a 
(1971) .  183-184 :  "Th e norma l  individua l  decide s upo n a 
particula r  cours e o f  actio n b y a  though t  proces s i n whic h a 
large r  o r  smalle r  numbe r  o f  strategi c alternative s i s compared . 
I t  coul d b e suggested -  admittedl y o n introspectiv e grounds -  tha t 
th e compariso n i n th e fina l  analysi s i s on e betwee n th e 
affectiv e response s evoke d b y eac h o f  th e variou s 
alternatives....I f  thi s wer e indee d th e case ,  i t  woul d b e readil y 
understandabl e tha t  los s o f  th e fronta l  corte x a s a  majo r 
mediato r  o f  informatio n exchang e betwee n th e cerebra l  corte x 
and th e limbi c syste m i s followe d no t  onl y b y a n impairmen t  o f 
strategi c choic e making ,  bu t  als o b y a  tendenc y o f  projecte d o r 
cunen t  actio n system s t o 'fad e out '  o r  becom e over-ridde n b y 
interferin g influences .  " 

^Damasio ,  Trane l  an d Damasi o (1990 )  als o speculat e tha t  th e 
sociopath' s inabilit y  t o avoi d punishmen t  i s relate d t o a  failur e 

t o emotionall y anticipat e th e consequence s o f  behavior . 

decisio n make r  choose s comple x plan s tha t  ar e m o s t 
coheren t  wit h currentl y hel d goals .  Decision s aris e fro m 
principle s o f  coherenc e tha t  gover n th e relation s a m o n g 
action s an d goals .  I n thi s sense ,  a  decisio n ca n b e describe d 
as a n inferenc e t o th e bes t  pla n wher e th e desirabilit y  o f 
goal s i s determine d b y deliberativ e coherence .  Sinc e goal s 
compet e fo r  limite d resources ,  goal s tha t  han g togethe r  an d 
whic h produc e overlappin g plan s o f  actio n ten d t o b e mor e 
easil y jointl y satisfied .  Pu t  simply ,  action s an d plan s whic h 
best  satisf y existin g goal s ar e th e bes t  options . 

Conside r  Howard ,  a n academi c w h o mus t  decid e whethe r 
or  no t  t o accep t  a  teachin g positio n a t  anothe r  institution . 
W hy ar e suc h decision s s o difficult ? Importan t  lif e choice s 
suc h a s thi s on e involv e m a n y differen t  an d sometime s 
intensel y conflictin g goals .  Perhap s Howar d i s attracte d b y 
th e n e w positio n becaus e i t  offer s increase d salar y an d 
prestige ,  bu t  i s concerne d tha t  mov in g woul d involv e 
considerabl e dislocatio n an d los s o f  establishe d relation s 
wit h colleagues .  Moreover ,  h e m a y hav e a  famil y wit h 
root s i n hi s curren t  community .  H e thu s ha s t o dea l  wit h a 
plethor a o f  interconnecte d an d possibl y ill-specifie d goal s 
tha t  ar e relevan t  t o wha t  choic e h e wil l  make . 

Thagar d an d Millgra m propos e a  se t  o f  principle s designe d 
t o specif y th e kind s o f  relation s tha t  exis t  a m o n g action s an d 
goal s an d tha t  giv e rise  t o coherenc e estimation s tha t 
determin e no t  onl y choice s o f  action s t o perfor m bu t  als o 
adoptio n o f  comple x plan s an d revision s o f  goals .  The y 
make n o shar p distmctio n betwee n action s an d goals ,  sinc e 
what  i n on e contex t  i s  bes t  describe d a s a n actio n m a y b e 
bes t  describe d i n anothe r  contex t  a s a  goal .  Fo r  example ,  i f 
my mai n goa l  i s  t o trave l  fro m Waterlo o t o Sa n Diego ,  I 
wil l  se t  mysel f  th e subgoa l  o f  gettin g t o Toront o airport , 
but  thi s subgoa l  i s itsel f  a n actio n t o b e performed .  Action s 
and goal s ar e referre d t o a s factors  i n decisio n making . 
Factor s ar e action s an d goal s tha t  coher e wit h eac h othe r 
accordin g t o th e followin g si x principles . 
1.  Symmetry .  Coherenc e an d incoherenc e ar e symmetrica l 
relations :  I f  a  facto r  (actio n o r  goal )  F i  cohere s wit h a 
facto r  F2 ,  the n F 2 cohere s wit h Fi . 
2.  Facilitation .  Conside r  action s A i  .. .  A n tha t  togethe r 
facilitat e th e accomplishmen t  o f  goa l  G .  The n 

(a )  eac h A j  coheres  wit h G , 
(b )  eac h A i  cohere s wit h eac h othe r  A j ,  an d 
(c )  th e greate r  th e numbe r  o f  action s required ,  th e les s 

th e coherenc e amon g action s an d goals . 
3 .  Incompatibility . 

(a )  I f  tw o factor s canno t  bot h b e performe d o r  achieved , 
the n the y ar e strongl y incoheren t 

(b )  I f  tw o factor s ar e difficul t  t o perfor m o r  achiev e 
togedier ,  the n the y ar e weakl y incoheren t 
4.  Goa l  priority .  S o m e goal s ar e desirabl e fo r  intrinsi c o r 
othe r  non-coherenc e reasons . 
5.  Judgment .  Facilitatio n an d competitio n relation s ca n 
depen d o n coherenc e wit h judgment s abou t  th e acceptabilit y 
of  factua l  beliefs . 
6.  Decision .  Decision s ar e m a d e o n th e basi s o f  a n 
assessmen t  o f  th e overal l  coherenc e o f  a  se t  o f  action s an d 
goals . 

D E CO i s a  compute r  progra m tha t  incorporate s thes e 
principle s an d make s excellen t  decisions .  D E C O construct s 
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a connectionis t  networ k whic h represent s goal s an d action s 
by a  networ k nod e calle d a  unit .  Competin g action s ar e 
evaluate d o n th e basi s o f  h o w wel l  the y coher e wit h eac h 
othe r  an d wit h goal s whos e acceptanc e m a y b e affecte d bot h 
by coherenc e consideration s an d intrinsi c desirability .  W h e n 
tw o unit s cohere ,  D E C O place s a n excitator y lin k (wit h 
weigh t  greate r  tha n 0 )  betwee n th e unit s tha t  represen t  them . 
Whenever  tw o factor s incohere ,  D E C O place s a n inhibitor y 
lin k (wit h weigh t  les s tha n 0 )  betwee n them .  Intrinsi c 
desirabilit y  o f  som e goal s i s easil y implemente d b y linkin g 
a specia l  unit ,  whic h i s alway s active ,  t o eac h uni t 
representin g a n intrinsi c goal .  Ther e ca n b e differen t 
weight s o n th e link s representin g differen t  degree s o f 
coherenc e an d desirability .  Finally ,  wit h activatio n 
spreadin g fro m th e specia l  uni t  t o th e goal s an d the n ou t  t o 
th e subgoal s an d th e actions ,  th e networ k wil l  updat e 
activatio n o f  th e variou s unit s i n paralle l  unti l  al l  unit s 
achiev e stabl e activation .  Th e final  activatio n o f  th e unit s 
represent s eithe r  th e choic e o f  particula r  action s o r  th e 
posterio r  valu e o f  particula r  goals .  Jus t  a s som e action s ar e 
rejecte d i n favo r  o f  bette r  one s wit h whic h the y compete , 
some goal s ar e rejecte d o r  downplaye d a s par t  o f  th e overal l 
judgmen t  o f  deliberativ e coherence .  Al l  link s i n thi s syste m 
ar e symmetrical ,  reflectin g thei r  implementatio n o f 
consideration s o f  coherenc e an d incoherence .  Bu t  th e link s 
fro m som e o f  th e goa l  unit s t o th e always-activ e specia l  uni t 
introduce s a n asymmetr y o f  processing :  goa l  unit s m a y 
m u ch mor e o f  a n effec t  o n actio n unit s tha n vic e versa ,  sinc e 
activatio n ca n flo w directl y fro m th e specia l  uni t  t o th e unit s 
representin g goal s wit h inheren t  priority ,  an d onl y the n t o 
unit s representin g actions. ^  D E C O provide s a  mean s o f 
testin g ou t  whethe r  th e principle s o f  deliberativ e coherenc e 
ca n fruitfull y  b e applie d t o understan d rea l  case s o f  comple x 
decisio n making .  Fo r  a  mor e complet e descriptio n o f 
D E CO an d a  compariso n wit h classica l  decisio n theory ,  se e 
Thagar d an d MiUgra m (1995) . 

Emotional Decisions 

We ar e n o w i n a  positio n t o merg e Damasio' s hypothesi s 
wit h component s o f  th e coherenc e theor y o f  decision .  Thi s 
junctio n require s tha t  bot h Damasio' s hypothesi s an d th e 
coherenc e theor y o f  decisio n b e modified .  Thes e 
modification s produc e a  m u c h richer  outlin e o f  emotiona l 
decisions . 

Th e mos t  obviou s wa y t o modif y Damasio' s hypothesi s i s 
t o lin k somati c marker s t o goa l  priority .  Recal l  tha t 
Damasi o maintain s tha t  somati c state s mar k respons e 
options .  I f  decision-makin g i s a  matte r  o f  evaluatin g goals , 
i t  m a k e s mor e sens e t o lin k somati c state s wit h th e 
representatio n o f  goals .  Unde r  thi s modifie d hypothesis ,  ou r 
most  importan t  o r  meaningfu l  goal s ar e accompanie d b y 
somati c markers ,  th e mos t  salien t  havin g stronge r  emotiona l 
tags .  I n thi s way ,  EVR' s deficienc y coul d b e redescribe d a s a 
failur e t o dea l  wit h numerou s an d conflictin g goals .  W e can 
surmis e tha t  EVR' s goal s wer e no t  prioritize d becaus e the y 

wer e no t  accompanie d b y emotiona l  states .  Tha t  is ,  non e o f 
EVR' s goal s wer e mor e importan t  tha n th e others .  I t  wa s 
impossibl e fo r  hi m t o choos e wher e t o dine ,  w e suggest , 
precisel y becaus e goal s suc h a s savin g mone y an d bein g 
health y coul d no t  b e weighe d i n th e absenc e o f  emotiona l 
markers . 

Damasi o claim s tha t  un-marke d option s ar e no t  considwe d 
by th e decisio n maker .  Thi s biasin g functio n o f  somati c 
marker s i s reall y wha t  make s decisio n makin g possible .  I n 
th e absenc e o f  markers ,  th e decisio n make r  ha s to o muc h 
informatio n t o dea l  with .  Th e computation s involve d ar e s o 
cumbersom e tha t  the y canno t  yiel d a  final  decision .  I n 
short ,  emotion s dictat e an d constrai n whic h bit s o f 
informatio n ar e used .  Followin g Damasio ,  w e als o propos e 
tha t  un-marke d goal s ar e overridde n i n th e decision-makin g 
proces s an d d o no t  facto r  int o coherenc e calculations .  Thi s 
biasin g functio n o f  emotio n ha s bee n underline d b y variou s 
emotio n theoris u includin g d e Sous a (1990) ,  Frijd a (1986 ) 
and Oatle y (1992) . 

Fro m th e opposit e direction ,  th e coherenc e theor y o f 
decisio n gain s m u c h fro m Damasio' s somati c marke r 
hypothesis .  Somati c marker s explai n h o w goal s can  b e 
efficientl y prioritize d b y a  cognitiv e system ,  withou t  havin g 
t o evaluat e th e propositiona l  conten t  o f  existin g goals . 
Afte r  somati c marker s ar e incorporated ,  wha t  i s  compare d b y 
th e deliberato r  i s no t  th e goa l  a s such ,  bu t  it s emotiona l  tag . 
Th e biasin g functio n o f  somati c marker s explain s ho w 
irrelevan t  informatio n ca n b e exclude d fro m coherenc e 
considerations .  Wit h Damasio' s thesis ,  choic e activatio n 
ca n b e see n a s involvin g emotio n a t  th e mos t  basi c 
computationa l  level .  Inference s t o th e bes t  pla n ar e no t  onl y 
goal -  relevant ,  directe d o r  determined ;  the y ar e als o emotion -
relevant ,  directe d o r  determined . 

I n conclusion ,  th e combinatio n o f  somati c marker s wit h 
D E CO provide s th e followin g sketc h o f  a  possibl e theor y o f 
emotiona l  decisions : 
1.  Decision s aris e whe n n e w informatio n i s inconsisten t 
wit h on e o r  mor e currentl y hel d goals .  Th e mismatc h yield s 
a negativ e emotio n whic h produce s a  ruptur e i n ordinar y 
activity. 5 
2.  Th e decisio n junctur e cause s a  simulatio n t o occur ,  i n 
whic h goal s ar e reevaluate d o n th e basi s o f  ne w information . 
Thi s evaluatio n o f  goal s eUcit s somati c markers . 
3.  Onc e th e goal s ar e prioritize d b y somati c markers ,  ne w 
option s ar e simulate d an d evaluated . 
4.  Coherenc e calculation s produc e th e bes t  optio n an d 
equilibriu m i s restore d betwee n th e presen t  situatio n an d 
existin g goals . 
Thi s sketc h show s h o w emotion s hel p t o preven t  ou r 
decisio n calculation s fro m becomin g s o comple x an d 
cumbersom e tha t  decision s woul d b e impossible .  Emotion s 
functio n t o reduc e an d limi t  ou r  reasoning ,  an d thereb y mak e 
reasoning  possible . 

'*Fo r  a  mor e complet e descriptio n o f  D E C O an d a  compariso n 
wit h classica l  decisio n theor y se e Thagar d &  MiUgram , 
"Inferenc e t o th e Bes t  Plan :  A  Coherenc e Theor y o f  Decision " 
(i n press) . 

^Thi s sectio n draw s heavil y o n Frijda' s (1986 )  theor y o f 
emotion .  Frijd a define s a n emotio n a s a  chang e i n actio n 
readiness .  Emotion s ar e alway s elicite d an d resul t  fro m th e 
interactio n o f  a n even t  wit h ou r  goal s o r  concerns .  Emotion s 
ar e tendencie s t o establish ,  maintai n o r  disrup t  a  relationshi p 
wit h th e environment . 
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