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Givin g U p fo r  N o G o o d Reaso n 

Danie l  Shapir o (dgs@leland.stanford.edu ) 
Computationa l  Learnin g Laborator y 

Cente r  fo r  th e Stud y o f  Languag e an d Informatio n 
Stanfor d University ,  Stanfor d C A 9430 5 U S A 

A T a s k Ana l ys i s o f  G i v i n g U p 

Why do we order the extra thicic enchilada with double 
cheese ,  onl y t o los s hal f  i n th e garbage ? W h y woul d w e 
wal k ou t  on  a  film  i f  w e ha d rea d it s reviews ? Whe n d o w e 
sto p tryin g t o star t  th e ca r  an d cal l  th e to w truc k instead ? 
Thes e ar e a  fe w example s o f  givin g up ,  whic h w e defin e a s 
th e reasonin g surroundin g th e choic e t o en d on e activit y an d 
pursu e another .  Givin g u p appear s t o incorporat e aspect s o f 
discovery ,  surprise ,  deliberation ,  diagnosti c reasoning ,  an d 
exhaustio n i n th e fac e o f  unresolve d problems ,  al l  integrate d 
int o a  judgmen t  call .  Givin g u p i s  clearl y a  multi-facete d 
phenomeno n tha t  ca n shap e ou r  overal l  behavior ,  ye t  i t  i s 
poorl y studie d i n th e psychologica l  literature . 

As a  first  ste p toward s understandin g "givin g up" ,  w e 
conduc t  a  tas k analysi s i n th e manne r  o f  Newel l  &  Simo n 
(1972) .  W e summariz e thi s analysi s i n Figur e 1 . 
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Figur e 1 :  A  Tas k Analysi s o f  Givin g U p 

The principle representational elements of the analysis are 
action s an d plans ,  whil e th e operationa l  element s ar e 
observation ,  assimilation ,  an d choice .  A n actio n i s a  rul e o f 
th e form :  "whe n i n situatio n P ,  d o actio n A  t o achiev e 
effect s E" .  I t  capture s th e expectatio n tha t  E  wil l  b e tru e 
onc e A  ha s bee n performed .  A  pla n i s a  se t  o f  actions , 
intende d t o accomplis h som e effect .  It s  mos t  commo n 
representatio n i s a  goal/subgoa l  tree .  Observatio n i s th e ac t 
of  perceivin g th e curren t  stat e o f  th e world .  Sinc e ther e ar e 
an infinit e numbe r  o f  possibl e percepts ,  observatio n mus t  b e 
selective .  Assimilatio n i s th e proces s o f  interpretin g thos e 
percept s relativ e t o a  pla n fo r  action .  I n artificia l  agents . 

assimilatio n i s  ofte n a  simpl e indexin g functio n Iro m 
observe d stat e t o relevan t  action .  I n peopl e (an d i n som e 
agents) ,  assimilafio n include s augmentin g th e pla n t o find  a 
respons e fo r  a  nove l  situation .  Assimilatio n i s  successfia l 
when i t  identifie s on e o r  mor e relevan t  actions .  I t  i s 
unsuccessfu l  whe n i t  doe s no t  yiel d a n actio n tha t  connect s 
th e curren t  situatio n (vi a a  plan )  wit h th e desire d objective . 

We defin e givin g u p a s th e explici t  choic e t o abando n on e 
cours e o f  actio n i n favo r  o f  another .  I f  assimilatio n i s 
successful ,  th e choic e ca n rel y o n th e compariso n o f 
anticipate d outcomes .  System s lik e S O A R (Newel l  1990 ) 
act  i n thi s wa y whe n givin g u p o n subgoals .  I f  assimilafio n 
i s unsuccessfu l  th e basi s fo r  suc h rafiona l  choic e i s unclear , 
yet  peopl e clearl y operat e i n suc h circumstances .  W e 
identif y a  mechanis m fo r  givin g up ,  calle d "givin g u p fo r  n o 
goo d reason" ,  tha t  base s choic e o n estimate d rewar d stream s 
and require s onl y a  partia l  knowledg e o f  futur e state . 

We examin e thi s mode l  o f  givin g u p b y implementin g i t 
withi n a n artificia l  agen t  tha t  extend s th e I C A R U S syste m 
(Langle y 1997) .  Ou r  desig n strongl y pursue s th e metapho r 
of  decisio n theoretic ,  rationa l  choice ,  usin g a n adaptatio n 
mechanis m tha t  adjust s expecte d value s fo r  whol e plan s 
give n unassimilate d (bu t  valu e laden )  observations .  W e 
hav e teste d thi s mode l  i n severa l  domains ,  an d conclud e tha t 
(1 )  th e abilit y t o giv e u p fo r  n o goo d reaso n improve s 
syste m performance ,  an d (2 )  tha t  th e tendenc y t o giv e u p i s 
dependen t  upo n th e rat e o f  divergenc e betwee n expecte d valu e 
and receive d reward .  Thi s las t  poin t  provide s a  testabl e 
predictio n regardin g huma n behavior . 
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