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Crisi s Respons e Planning :  A  Tas k Analysis * 

Melind a T .  Gervasi u an d Wayn e Ib a 
Institut e fo r  th e Stud y o l  Learnin g an d Expertis e 

216 4 Staunto n Ct. ,  Pal o Alto ,  C A 9430 6 
{gervasio, iba}@isle.or g 

The abilit y  t o respon d effectivel y an d efficientl y t o crisi s 
i s  essentia l  i n m a n y problem-solvin g domain s suc h a s disas -
te r  relief ,  business ,  an d militar y operations ,  wher e significan t 
amount s o f  highl y value d asset s ca n b e a t  risk.  A n analysi s o f 
th e crisi s respons e tas k ca n b e use d t o understan d th e limita -
tion s o n th e performanc e o f  h u m a n crisi s respons e planners , 
and ultimately ,  t o provid e "requirement s specifications "  fo r 
inteUigent ,  computer-base d crisi s respons e assistants . 

Crisi s Respons e Tas k Th e thre e centra l  element s o f  crisi s 
ar e threat ,  urgency ,  an d uncertaint y (Rosentha l  e t  al ,  1989) . 
Threa t  refer s t o th e fac t  tha t  somethin g o f  grea t  valu e t o a n 
agen t  i s  a t  risk—withou t  intervention ,  th e agen t  wil l  los e thi s 
thin g o f  grea t  value .  Urgenc y refer s t o th e limite d tim e avail -
abl e t o th e agen t  fo r  developin g an d implementin g a  cours e 
of  actio n t o aver t  th e threat .  Uncertaint y refer s t o th e incom -
pletenes s an d incorrectnes s o f  th e informatio n (du e t o nois y 
sensors ,  exogenou s events ,  etc. )  availabl e t o th e agent . 

We defin e th e crisi s respons e tas k fo r  a n individua l  agen t 
as follows :  Give n a  crisi s situatio n { E , A , I , V ) ,  determin e 
a pla n P  t o resolv e th e crisis .  Th e environmen t  E  threaten s 
some valu e t ;  e  y  o f  th e agent .  Th e progressio n o f  E  i s 
suc h tha t  give n th e availabl e action s A ,  th e agen t  ha s limite d 
tim e i n whic h t o resolv e th e threat .  Furthermore ,  th e agent' s 
informatio n /  abou t  th e worl d an d it s knowledg e abou t  it s 
action s A  ar e a t  bes t  uncertain .  Give n suc h a  situation ,  th e 
agen t  mus t  c o m e u p wit h it s respons e P . 

Tas k Analysi s A  tas k analysi s (Newel l  &  Simon ,  1972 ) 
bound s th e spac e o f  possibl e proble m solver s fo r  som e prob -
le m o r  task .  A  proble m solve r  m a y b e define d a s th e combi -
natio n o f  a  stat e space ,  th e operator s fo r  searchin g thi s space , 
and a  searc h contro l  strategy .  I n crisi s respons e planning , 
th e necessar y an d desirabl e feature s o f  thes e component s ar e 
mandate d b y th e thre e element s o f  crisis . 

The stat e space  i s a  se t  o f  knowledg e states ,  eac h consistin g 
of  / ,  A ,  V ,  an d optiona l  interna l  m e m o r y structures .  Threa t 
correspond s t o goal s o f  preventio n tha t  hav e tempora l  scope , 
unlik e traditiona l  plannin g goal s o f  achievement .  Urgenc y 
als o require s tha t  th e representatio n hav e th e expressivenes s 
t o describ e a  changin g world .  A  crisi s respons e planne r  mus t 
thu s b e abl e t o dea l  wit h time—e.g. ,  b y associatin g state s wit h 
tim e values ,  b y usin g full-blow n tempora l  reasoning .  Un -
certaint y mean s th e agen t  ca n neithe r  perfectl y represen t  th e 
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curren t  stat e o f  th e worl d no r  predic t  futur e states .  A  crisi s 
respons e planne r  mus t  thu s als o b e abl e t o handl e th e dis -
crepanc y betwee n /  an d E ,  an d th e imperfec t  A—e.g. ,  b y 
augmentin g A  wit h senso r  actions ,  b y associatin g probabili -
tie s wit h state s an d stat e transitions ,  b y representin g action s 
as havin g multipl e possibl e outcomes . 

Th e operator s fo r  traversin g th e proble m spac e relat e pri -
maril y t o urgenc y an d uncertainty .  Throug h th e us e o f  higher -
orde r  operator s (e.g. ,  macro-operators ,  abstrac t  operators , 
cases) ,  a  proble m solve r  ca n mak e large r  leap s i n th e proble m 
space ,  thereb y addressin g urgenc y b y reducin g th e tim e re -
quire d t o construc t  a n appropriat e response .  Throug h th e us e 
of  pla n modificatio n operator s suc h a s addin g contingenc y 
plan s o r  choosin g mor e widel y applicabl e actions ,  a  proble m 
solve r  ca n mak e plan s mor e robust ,  thereb y addressin g uncer -
tainty . 

Searc h contro l  i s responsibl e fo r  determinin g whe n t o sto p 
deliberatin g an d whe n t o star t  acting ,  an d i t  impact s al l  thre e 
element s o f  crisis .  Becaus e th e goa l  o f  th e searc h i s t o find 
a stat e tha t  resolve s th e threat ,  th e issu e o f  threa t  i s implic -
itl y  addresse d b y th e searc h contro l  strategy .  Urgenc y ca n b e 
addresse d throug h th e us e o f  mor e efficien t  searc h strategie s 
tha t  guid e th e searc h t o a  goa l  stat e quickly ,  a s wel l  a s throug h 
mechanism s tha t  directl y contro l  deliberatio n tim e throug h 
externall y impose d constraints .  Uncertaint y ca n b e addresse d 
throug h th e us e o f  feedbac k fro m th e executio n environmen t 
t o correc t  o r  complet e imperfec t  initia l  information . 

Throug h th e tas k analysis ,  w e hav e determine d tha t  th e 
centra l  crisi s element s o f  threat ,  urgency ,  an d uncertaint y re -
quir e crisi s respons e planner s t o hav e representation s capabl e 
of  handlin g tim e an d imperfec t  information ,  an d the y favo r 
thos e planner s wit h th e abilit y  t o find  good ,  robus t  solution s 
withi n th e tim e availabl e fo r  crisi s response .  Wit h ou r  goa l 
of  developin g intelligen t  crisi s respons e assistants ,  th e nex t 
ste p i s t o focu s o n th e interactio n betwee n thes e requirement s 
and th e cognitiv e capacitie s o f  h u m a n crisi s respons e plan -
ners .  W e ca n the n evaluat e th e effect s o f  differen t  aspect s an d 
magnitude s o f  crisi s o n differen t  crisi s respons e systems . 
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