
UC Merced
Proceedings of the Annual Meeting of the Cognitive Science 
Society

Title
Allocation of Effort to Risky Decisions

Permalink
https://escholarship.org/uc/item/62d54583

Journal
Proceedings of the Annual Meeting of the Cognitive Science Society, 14(0)

Authors
Smith, Kip
Johnson, Paul E.

Publication Date
1992
 
Peer reviewed

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/62d54583
https://escholarship.org
http://www.cdlib.org/


Allocat io n o f  Effor t  t o R i s k y Decis ion s 

Kip Smith 

Paul  E .  Johnso n 

Departmen t  o f  Informatio n an d Decisio n Science s 
Carlso n Schoo l  o f  Managemen t 

Universit y  o f  Minnesot a 
Minneapolis ,  M N 5545 5 

kip@vx.acs.umn.ed u 

Abstrac t 

This research investigates expertise at decision 
makin g unde r  risk  an d th e allocatio n o f  cognitiv e 

effor t  a s risk y decision s ar e made^ -  W e 
conceptualiz e risk  withi n a  spac e define d b y decisio n 
variable s tha t  manager s monito r  i n thei r  environment . 
We presen t  a  representatio n o f  th e ris k spac e tha t 
capture s h o w foreig n exchang e trader s understan d 
ris k i n spo t  currenc y markets .  Result s fro m a n 
experimen t  wit h professiona l  trader s a s subject s sho w 
tha t  th e risk  spac e explain s whethe r  an d whe n trader s 
make decision s t o buy ,  sell ,  an d hol d spo t  position s i n 
foreig n currencies .  A n inde x o f  cognitiv e effor t  i s 
presente d tha t  ca n b e use d t o predic t  subjects '  leve l  o f 
confidenc e i n thei r  assessment s o f  marke t  behavior . 
Effor t  i s  relativel y hig h whe n condition s ar e likel y t o 
trigge r  uncertainty .  Effor t  i s  relativel y lo w whe n 
market s ac t  a s expected . 

In t roduc t io n 

We propose that the decision making behavior of 
manager s ca n b e explaine d i n term s o f  a  risk  spac e 
define d b y th e decisio n variable s the y monito r  i n 
thei r  environment .  Event s ar e trace d an d evaluate d 
withi n th e ris k spac e relativ e t o threshold s fo r 
acceptabl e risk  (Senders ,  1966 ;  Moray ,  1986) .  Th e 
threshold s fo r  risk  pars e th e risk  spac e int o decisio n 
regions .  Eac h regio n i s associate d wit h a  specifi c 
variet y o f  risk.  A  representatio n o f  th e ris k space ,  th e 
phas e plan e (Phata k &  Bekey ,  1969) ,  i s  presented . 
We propos e tha t  th e time-trac e o f  decisio n variable s 
throug h th e phas e plan e explain s th e action s 
manager s tak e t o manag e risk. 

1 Thi s wor k wa s funde d b y Doctora l  Dissertatio n 
Fellowship s t o th e lea d autho r  fro m th e Graduat e 
Schoo l  o f  th e Universit y o f  Minnesot a an d th e 
Carlso n Schoo l  o f  Management . 

T h e domai n o f  stud y i s  foreig n exchang e 
(currency )  trading .  Subject s i n ou r  experimen t  ar e 
professiona l  trader s employe d b y a  larg e regiona l 
ban k t o bu y an d sel l  foreig n currencie s fo r  th e 
purpos e o f  generatin g profits .  The y routinel y manag e 
th e risks  associate d wit h exposur e t o th e volatil e 
internationa l  currenc y markets . 

Foreig n exchang e market s ar e a n amalga m o f  th e 
composit e activit y o f  trader s aroun d th e world .  A s 
forum s fo r  actio n b y a  larg e grou p o f  goal-seekin g 
agents ,  foreig n exchang e market s ac t  wit h a  quixoti c 
intentionalit y tha t  trader s continuall y attemp t  t o 
asses s t o infe r  it s futur e behavior .  Th e assessment s 
or  expectation s largel y driv e traders '  "pro-active " 
decisio n makin g behavior . 

We propos e tha t  assessin g marke t  intentionalit y 
require s an d receive s deliberate ,  effortfu l  though t 
We hypothesiz e tha t  associatin g a  continuou s 
measur e o f  cognitiv e effor t  wit h over t  decisio n 
behavio r  shoul d revea l  tha t  effor t  i s  hig h whe n th e 
intentionalit y o f  th e marke t  i s har d t o fatho m an d i s 
lo w w h e n th e marke t  behave s i n accor d wit h 
expectations . 

I n thi s pape r  w e presen t  on e episod e fro m a n 
experimenta l  sessio n t o illustrat e ho w th e phas e plan e 
representatio n o f  th e trader' s ris k spac e explain s 
whethe r  an d whe n subject s implemen t  decision s t o 
manage th e risks  associate d wit h foreig n exchang e 
trading .  Th e scenari o als o illustrate s tha t  cognitiv e 
effor t  varie s wit h an d ca n b e use d t o predic t  th e leve l 
of  fi t  betwee n expectation s an d actua l  marke t 
behavior . 

R i s k i n F o r e i g n E x c h a n g e T r a d i n g 

Traders take "positions" in foreign currencies by 
buyin g an d sellin g dollar s i n exchang e fo r  a  foreig n 
currency .  A  positio n m a y b e "long "  dollar s o r 
"short "  dollars .  A  trade r  take s a  lon g dolla r  positio n 
by buyin g dollar s an d sellin g a n equivalen t  amoun t  o f 
foreig n currency .  Lon g dolla r  position s profi t  whe n 
th e dolla r  appreciate s agains t  (buy s mor e o O th e 

456 

mailto:kip@vx.acs.umn.edu


foreig n currency .  Takin g a  shor t  dolla r  positio n 
involve s sellin g dollar s an d buyin g a  foreig n 
currency .  Shor t  dolla r  position s profi t  whe n th e valu e 
of  th e dolla r  declines . 

Becaus e foreig n currencie s ar e negotiabl e onl y i n 
specialize d internationa l  markets ,  holdin g a  foreig n 
currenc y entail s assumin g th e ris k o f  losin g equit y 
whil e ownin g a  non-negotiabl e asset .  Fo r  traders ,  th e 
leve l  o f  ris k i s determine d solel y b y th e magnitud e o f 
th e potentia l  los s (Zaheer ,  1991) .  I n contras t  t o th e 
conceptualizatio n o f  ris k presente d b y behaviora l 
decisio n theor y (e.g. ,  Fischhoff ,  Slovic ,  Lichtenstein , 
Read,  &  Combs ,  1978) ,  probabilit y  doe s no t  figur e 
int o traders '  thinkin g abou t  ris k (Zaheer ,  1991) .  Ris k 
increase s wit h th e siz e o f  a  position . 

The source s o f  ris k i n foreig n exchang e ar e (1 ) 
change s i n th e pric e a t  whic h currencie s ca n b e 
bough t  an d sold ,  (2 )  th e rat e a t  whic h a  pric e changes , 
and (3 )  uncertaint y abou t  futur e marke t  behavior . 
The actua l  valu e o f  a  pric e ha s littl e consequence ;  i t 
i s  th e chang e i n pric e tha t  determine s profi t  o r  loss , 
and hence ,  risk . 

The directio n o f  pric e movemen t  i s calculate d 
relativ e t o a  referenc e poin t  calle d th e "all-i n rate" . 
The all-i n rat e i s th e pric e a t  whic h a  trade r  woul d 
brea k eve n o n th e positio n sh e ha s taken .  Thi s 
referenc e poin t  i s dynamic .  I t  change s a s sh e make s 
trades .  Fo r  instance ,  takin g a  profi t  o n a  portio n o f  a 
lon g positio n reduce s th e pric e a t  whic h sh e woul d 
brea k eve n o n th e remainin g position .  Thus ,  th e 
referenc e poin t  agains t  whic h ris k i s judge d i s a 
functio n no t  onl y o f  th e environmen t  (th e market )  bu t 
als o o f  he r  tradin g activity .  A  trade r  ca n manipulat e 
thi s dimensio n o f  ris k b y takin g actio n i n he r 
environment . 

The effec t  o f  a  dynami c referenc e poin t  i s 
dramatic .  Takin g a  profi t  make s i t  easie r  t o continu e 
t o tak e profits .  Conversely ,  takin g a  los s make s i t 
more difficul t  t o tur n a  profit . 

The secon d dimensio n o f  risk  i n currenc y tradin g 
i s th e tim e rat e a t  whic h price s change .  Currenc y 
market s ar e volatil e an d hav e a  knac k fo r  turnin g 
suddenl y agains t  a  position .  Marke t  movement s ca n 
rapidl y outstri p traders '  abilit y  t o atten d an d respond . 
The trade r  wh o fail s t o rea d a  significan t  headlin e o r 
who get s caugh t  i n a  contrar y marke t  stand s t o los e a 
larg e su m o f  mone y i n a  ver y fe w minutes .  Thi s 
dimensio n o f  ris k i s purel y environmenta l  an d 
independen t  o f  a  trader' s actions . 

The thir d dimensio n o f  ris k i s th e trader' s 
uncertaint y o f  th e markets .  W e conceptualiz e a  two -
ste p proces s t o asses s thi s uncertainty .  Th e first  ste p 
i s th e attributio n o f  intentionalit y t o th e marke t  Fo r 
example ,  w e ca n imagin e a  trader' s menta l  soliloqu y 
(Dennett ,  1983) :  "Strike s ar e cripplin g th e Germa n 
economy .  I  thin k th e marke t  believe s th e dolla r  wil l 
ris e agains t  th e mark" .  Th e secon d ste p i n thi s 
proces s i s a n evaluatio n o f  confidenc e i n thi s 

attributio n o f  intentionality :  "I' m sur e that' s wha t 
they'l l  do" .  Confidenc e abou t  futur e marke t  behavio r 
reduce s th e risk  o f  takin g a  lon g dolla r  positio n 
agains t  th e marie . 

Ther e ar e thre e varietie s o f  ris k i n currenc y 
markets :  (1 )  pape r  losses ,  (2 )  diminishin g gains ,  an d 
(3 )  neglecte d profits .  Fo r  lon g positions ,  th e risk  o f  a 
pape r  los s appear s wheneve r  th e pric e a t  whic h a 
currenc y ca n b e exchange d fall s  belo w th e all-i n rate . 
The risk  o f  diminishin g gain s i s opportunit y los t  tha t 
appear s wheneve r  th e sig n ( + o r  - )  o f  th e tim e rat e o f 
pric e chang e devalue s th e position .  Th e ris k o f 
neglecte d jwofi t  appear s wheneve r  profit s ar e s o larg e 
tha t  th e trade r  canno t  affor d no t  t o tak e them :  "Yo u 
neve r  g o brok e takin g profits" . 

Differen t  cue s signa l  th e thre e varietie s o f  risk. 
For  lon g positions ,  price s belo w th e all-i n rat e signa l 
th e ris k o f  pape r  losses .  Fallin g price s signa l  th e risk 
of  diminishin g gains .  Price s wel l  abov e th e all-i n rat e 
signa l  th e ris k o f  neglecte d profit .  Trader s atten d t o 
fou r  quantitativ e decisio n variable s t o asses s thes e 
risks:  th e all-i n rate ,  positio n size ,  th e directio n o f  an d 
th e rat e o f  pric e movements . 

R i s k S p a c e 

We conceptualize the direction and rate of price 
chang e a s definin g a  risk  spac e tha t  explain s whethe r 
and whe n trader s allocat e effort .  Figur e 1  introduce s 
an observe r  construc t  calle d th e "phas e plane" .  Thi s 
representatio n o f  risk  spac e wa s originall y designe d 
t o serv e a s a  graphi c ai d t o assis t  agent s performin g 
th e tas k o f  monitorin g time-varyin g phenomen a 
(Phata k &  Bekey ,  1969 ;  Moray ,  1986) .  Th e axe s o f 
th e phas e plan e ar e simpl e qualitativ e function s o f  th e 
fou r  quantitativ e decisio n variable s tha t  trader s 
monitor . 

The horizonta l  axi s o f  th e phas e plan e i s define d 
by th e differenc e betwee n th e curren t  price ,  Pn ,  an d 

Cut 
Losse s 

d-

8d/5t + 

M o n i t o r 
D e c i s i o n 
V a r i a b l e s 

/ 

Tak e 
Pro f i t s 

A v o i d O p p o r t u n i t y Los t 

5d/St -

Figur e 1  Phas e plan e representatio n o f  ris k spac e i n 
foreig n exchang e tradin g 
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th e trader' s all-i n rate ,  pa ,  an d i s scale d b y th e si/ c o f 

her  position .  S :  d  =  (p n -  Pa)*S .  A s show n i n Figur e 

1,  position s profi t  wit h positiv e value s o f  d .  Thi s axi s 
quantifie s th e profi t  (loss )  tha t  woul d b e mad e b y 
squarin g (closing )  th e positio n a t  th e curren t  marke t 
price .  O n th e job ,  trader s kee p trac k o f  thi s 
dimensio n o f  ris k wit h qualitativ e "bal l  park " 
estimate s tha t  the y mak e precis e whe n tim e permits . 

Th e vertica l  axi s o f  th e phas e plan e i s define d b y a 
qualitativ e calculu s tha t  assesse s th e tim e rat e o f  pric e 

change :  5d/5 t  =  (p n -  Pn-l)/(t n -  tn-l) -  Thi s axi s 
account s fo r  th e secon d dimensio n o f  ris k i n th e 
markets :  it s  volatilit y  an d seemingl y contrar y intent . 
Th e vertica l  axi s i s scale d b y heuristic s abou t  h o w 
fas t  a  pric e i s likel y t o turn .  I t  capture s th e ris k 
associate d wit h marke t  behavio r  tha t  ca n readil y 
outstri p th e trader' s abilit y  t o atten d an d respond . 

Threshold s fo r  acceptabl e risk  pars e th e risk  spac e 
int o homogeneou s region s associate d wit h specifi c 
varietie s o f  risk .  Thre e constraint s o n a  trader' s 
behavio r  guid e th e locatio n o f  thes e thresholds . 
Constrain t  1  i s "cu t  losses" .  Takin g larg e losse s i s 
ba d business .  T h e threshol d fo r  cuttin g losse s 
parallel s th e vertica l  axi s a t  som e smal l  valu e o f 
pape r  losses .  Marke t  event s tha t  driv e a  positio n t o 
th e lef t  o f  thi s threshol d signa l  th e ris k o f  pape r 
losses .  Constrain t  2  i s "avoi d opportunit y lost" . 
Trader s tri m profitabl e lon g position s whe n the y 
consistend y los e valu e a t  a n unacceptabl e rate .  5d/5t- . 
Th e threshol d fo r  opportunit y los t  i s  sub-paralle l  t o 
th e horizonta l  axis .  Marke t  event s tha t  driv e a 
positio n belo w thi s threshol d signa l  th e ris k o f 
diminishin g gains .  Constrain t  3 ,  "tak e th e mone y an d 
run" ,  i s  a  variatio n o n avoidin g opportunit y lost . 
Trader s generall y lock-i n a  proportio n o f  thei r  pape r 
profit s whe n d + reache s head y proportions .  Th e 
threshol d fo r  reapin g a  larg e gai n i s sub-paralle l  t o 
th e vertica l  axi s a t  som e larg e valu e o f  pape r  gain . 
Marke t  event s t o th e right  o f  thi s threshol d signa l  th e 
ris k o f  neglecte d profits . 

Th e thre e threshold s boun d a  decisio n regio n 
associate d wit h th e actio n o f  monitorin g information . 
Event s tha t  fal l  i n thi s regio n trigge r  th e defaul t 
action :  don' t  trade ,  hol d th e position ,  an d focu s 
attentio n o n marke t  events .  I f  a  trade r  i s responsibl e 
fo r  mor e tha n on e position ,  event s tha t  plac e on e 
currenc y i n thi s regio n ar e likel y t o lea d he r  t o shif t 
attentio n t o anothe r  currency . 

E x p e r i m e n t 

The decision making task studied in the experiment is 
tradin g i n th e spo t  (deliver y i n thre e days )  foreig n 
exchang e markets .  Thre e trader s fro m th e foreig n 
exchang e departmen t  o f  a  larg e customer-oriente d 
T w i n Citie s ban k agree d t o serv e a s subjects . 
Subject s hav e fou r  t o twelv e year s experienc e a t  th e 

tradin g des k an d ar e responsibl e fo r  thei r  bank' s 
exposur e l o foreig n currencies .  Thei r  tas k i n th e 
experimen t  i s t o generat e "profits "  b y tradin g a  pai r 
of  currencie s simultaneousl y a s a  marke t  scenari o 
unfolds .  Th e illusor y natur e o f  thes e profit s i s likel y 
t o b e th e mos t  seriou s consuain t  t o th e generalit y o f 
th e experimenta l  results . 

Eigh t  tradin g scenario s wer e constructed .  Eac h 
scenari o present s a  realisti c bu t  hypothetica l  globa l 
socioeconomi c settin g base d o n historica l  precedent . 
Durin g eac h scenario ,  marke t  event s -  new s an d pric e 
change s -  unfol d a s the y d o o n th e traders '  job .  Th e 
platfor m fo r  experimentatio n tha t  simulate s thei r 
wor k environmen t  i s Treasur y Ris k Manage r  ( © 
1987-9 2 Chishol m Rot h &  C o Ltd) ,  a  commercia l 
PC-base d trainin g packag e tha t  emulate s ih e Reuter s 
on-lin e foreig n exchang e dealin g screen .  Whil e 
Treasur y Ris k Manage r  simulate s spot ,  forward ,  an d 
money markets ,  thi s researc h focuse s o n spo t  market s 
wher e trader s routinel y encounte r  tim e pressure .  Th e 
scenario s wer e presente d t o subject s individuall y i n 
rando m orde r  ove r  tw o t o fou r  days . 

M e a s u r e s a n d apparatu s 

We gather two types of data to ascertain how 
trader s thin k abou t  th e risk s associate d wit h foreig n 
exchange .  Videotap e recording s an d concurren t 
verba l  report s (protocols )  revea l  over t  decisio n 
makin g behavior .  Thi s behavio r  include s shiftin g th e 
focu s o f  attentio n a m o n g severa l  informatio n 
displays ,  answerin g telephon e request s t o quot e 
price s (quoting) ,  contactin g othe r  trader s t o as k the m 
t o quot e price s (dealing) ,  an d executin g trades .  Th e 
salien t  measur e o f  over t  behavio r  i s profi t  o r  loss . 

Spectra l  analysi s o f  heart-rat e variabilit y  reveal s a 
cover t  aspec t  o f  risky  decisio n making :  th e leve l  o f 
cognitiv e effor t  (Kahneman ,  1973 ;  Vicente , 
Thornton ,  &  Moray ,  1987) .  Th e ampUtud e o f  th e 0.1 0 
Hz componen t  o f  th e powe r  densit y spectru m o f  th e 
heart-bea t  interva l  tim e serie s i s inversel y 
proportiona l  t o th e on-goin g leve l  o f  cognitiv e effor t 
(Mulder .  1980) .  T h e amplitud e o f  th e powe r 
spectru m a t  a  give n frequenc y i s directl y proportiona l 
t o varianc e -  amoun t  o f  informatio n -  i n th e tim e 
serie s a t  tha t  frequenc y (Bingham ,  Godfrey ,  & 
Tukey .  1967) .  Thes e complementar y line s o f 
evidenc e tes t  th e explanator y powe r  o f  th e phas e 
plan e construc t  W e calculat e a n inde x o f  cognitiv e 
effor t  b y subtractin g th e tota l  estimat e o f  varianc e 
betwee n 0.0 7 an d 0.1 4 H z fro m a n arbitrar y larg e 
number . 

We assum e tha t  a n increas e i n th e inde x o f  effor t 
i n th e absenc e o f  physica l  exertio n o r  othe r  source s o f 
stres s reflect s a n increas e i n cognitiv e effort .  Whil e 

thes e condition s ar e me t  i n ou r  experiments ,  spectra l 
analysi s o f  cardia c arrhythmi a i s currentl y a 
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Figur e 2  Profit s (losses )  durin g e x a m p l e episod e 

controversia l  inde x o f  cognitiv e effor t  ( H a n c o c k , 
Meshkati ,  &  Robertson ,  1985) . 

Result s 

We present an episode from one experimental session 
t o illustrat e ou r  understandin g o f  ho w professiona l 
foreig n exchang e trader s allocat e effor t  a s the y mak e 
risky  decisions .  Ther e ar e typicall y thre e o r  fou r  suc h 
episode s i n eac h session .  I n thi s scenari o th e subjec t 
i s responsibl e fo r  position s i n bot h th e Germa n mar k 
(Dm)  an d th e Italia n lir a (L) ;  sh e ha s "inherited "  tw o 
losin g position s fro m a  cohort :  lon g $ 8 (million ) 
agains t  mark s an d lon g $ 7 agains t  lira .  Th e dollar -

lir a positio n start s furthe r  ou t  o f  th e mone y tha n th e 
dollar-mar k position .  Figur e 2  track s he r  profit s an d 
losse s durin g th e episode .  Trade s ar e numbere d an d 
highlighte d wit h ope n circles . 

Figur e 3  trace s th e inde x o f  cognitiv e effor t  durin g 
th e episode .  Estimate s o f  th e relativ e amoun t  o f 
effor t  th e subjec t  expend s durin g 4 0 secon d interval s 
ar e calculate d ever y 2 0 second s an d plotte d midwa y 
throug h th e interval .  W e analyz e th e grap h fo r  trend s 
i n th e leve l  o f  effort ,  no t  fo r  singl e poin t  anomalies . 
Trade s ar e agai n highlighte d wit h ope n circles .  Tex t 
belo w th e effor t  trac e highlight s marke t  event s tha t 
appea r  t o driv e th e subject' s decisio n makin g 
behavior .  Tex t  nea r  th e trac e summarize s th e action s 
she takes . 

We begi n wit h a  revie w o f  th e effor t  an d profi t 
data .  W e the n offe r  a n explanatio n o f  he r  decisio n 
makin g behavio r  b y recastin g th e decisio n variable s 
i n th e phas e plane . 

Effor t  a n d decisio n m a k i n g 

In the five minutes prior to this episode, the subject 
read s a n "overnigh t  report "  lik e tha t  sh e get s ever y 
mornin g a t  work .  Thi s summar y o f  globa l 
socioeconomi c condition s an d event s suggest s tha t 
th e marke t  expect s th e dolla r  t o b e relativel y stron g 
agains t  th e lir a an d wea k agains t  th e mark .  Th e 

Hig h effor t  whe n 
marke t  behavio r 
contravene s 
expectation s 

Moderat e t o 
lo w effor t  a s 
marke t  move s 
predictabl y 

Hig h whil e 
gaugin g 
marke t 
reactio n 

Moderat e 
when reactin g 
t o ne w marke t 
condition s 

50 T 
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en t o 
(U < u 
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Figur e 3  Tim e trac e o f  cognitiv e effor t  durin g exampl e episod e 
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prevailin g w i s d o m lead s he r  t o b e m o r e concerne d 
wit h he r  dollar-mar k positio n tha n he r  dollar-lir a 
position . 

T h e subjec t  face s th e risk  o f  pape r  losse s i n bot h 
positions .  H e r  firs t  ac t  i s  t o tri m he r  lon g dollar-maii c 
position ,  takin g a  smal l  los s i n th e process .  A t  si x 
minu te s int o th e session ,  th e dolla r  unexpectedl y 
rallie s agains t  th e m a r k whil e remainin g relativel y 
w e a k agains t  th e lira .  Thi s pric e m o v e m e n t  p rompt s 
th e followin g lin e o f  protocol : 

6:14 Dollar mark kinda rocketing 
h e r e .  W h a t  w a s t h e n e w s ? 

As shown in Figure 3, the subject responds with a 
relativel y hig h leve l  o f  effort .  Effor t  remain s hig h 
eve n afte r  th e dollar-mar k positio n turn s profitable . 

By 7:3 0 (minutes) ,  i t  become s clea r  tha t  th e dolla r 
i s rallying : 

7:26 Dollar marks taking off 

Her level of effort moderates as she takes stock of her 
position s an d th e effect s o f  he r  actions .  Sh e ha s 
slashe d th e unprofitabl e dollar-lir a positio n an d hel d 
most  o f  th e profitabl e dollar-mar k position . 

Dollar-Lir a 

Trade ! 
&/5 t  + 

,000 1 Threshol d 
fo r  gain s 

S4,00 0 

&/8t -Soll d lin o - > Lir a focu s o f  attentio n j 
Figure s 4  Subject' s positio n i n dollar-lir a recas t  i n 
th e risk  space .  Tradin g behavio r  i s  u-iggere d w h e n 
positio n crosse s threshol d fo r  gains . 

be bearish for the dollar. The subject faces a 
quandary .  I s  th e marke t  goin g t o m o v e o n th e n e w s 
agains t  he r  profitabl e dollar-mar k position ? H e r 
respons e t o th e headlin e i s a  hig h leve l  o f  effor t  a s 
sh e focuse s o n he r  dealin g scree n t o trac k th e rat e o f 
m o v e m e nt  i n th e mark .  W h e n sh e see s tha t  th e mar k 
i s "pickin g u p "  -  m o v i n g agains t  th e dolla r  -  sh e call s 
ou t  t o tak e profits .  S h e execute s a  pai r  o f  u-ade s tha t 
yiel d substantia l  profits .  Effor t  moderates .  I t  i s 
relativel y eas y t o tak e profit s i n predictabl e markets , 
eve n w h e n the y ar e predictabl y contrary . 

7:5 9 S o no w I' m lon g 1  agains t 
l i r a .. .  P lu s 1  (L )  p lu s 5 
(Dm)  O K goo d .. .  Let s cal l 

someone . 

The index of effort dips precipitously when the 
market s provok e th e followin g assessment : 

9:04 I'm in the money-

The effort data suggest the trader may be taking a 
shor t  menta l  brea k whe n a  new s ite m fro m German y 
grab s he r  attention : 

9:19 Bonn - Germany's Fiscal Budget was 

i n surplu s b y D l  .2 3 bi n i n September , 

compare d writ h a  surplu s o f  D1.0 4 i n 

th e previou s month .  Financ e Ministr y 

said . 

9.23 fiscal budget was bigger 

tha n expecte d 
9:3 0 s o d o the y care ? 
9:5 0 I t  wa s kind a expecte d t o b e 

ther e s o 
9:5 5 wel l  i t s  (Dm )  p ick in g u p a 

l i t t l e wel l  [Deals ] 

The headline is a scheduled piece of news discussed 
i n th e overnigh t  report .  Th e budge t  figure  come s i n 
slightl y abov e marke t  expectations .  Thi s new s ma y 

The ris k spac e 

Figures 4 and 5 transforms the profit data of 
Figur e 2  int o th e phas e plan e representatio n o f  th e 
ris k spac e t o trac e th e time-cours e o f  th e tw o 
position s throug h th e episode .  I n thes e figures,  th e 
horizonta l  axi s reflect s (paper )  profit s an d losses .  I t 
intersect s th e vertica l  axi s a t  th e all-i n rate .  T h e 
vertica l  axi s i s a  m e a s u r e o f  th e t im e rat e o f  pric e 
change .  Trade s ar e highlighte d wit h o p e n circles . 
W h en a  positio n i s th e curren t  focu s o f  attention ,  i t  i s 
s h o w n wit h a  soli d line . 

T h e risk  spac e fo r  dollar-lira .  Figur e 4 ,  illusoate s 
decision s p r o m p t e d b y a  positio n crossin g th e 
threshol d fo r  gains .  T h e risk  spac e fo r  dollar-marks . 
Figur e 5 ,  illustrate s decision s p rompte d b y a  positio n 

«.o c 

3.0 C 

.d -

6d/8 t  + Dollar-Mar k 

k 

Threshol d fo r  I 
opportunit y | 
los t  ,m ^ 

'Trade l 

-3.00 X 

H I 
54,00 0 58,00 0 512.00 0 ^ ^ J f  '̂ * 

Solid  lin e - > D m focu s o f  atten t  io n Jg/ 4 
8d/6t-

Figur e 5  Subject' s positio n i n dollar-mark s recas t  i n 
th e risk  space .  Tradin g behavio r  i s  u-iggere d w h e n 
positio n crosse s threshol d o f  opportunit y lost . 
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crossin g th e threshol d fo r  opportunit y los t 
The episod e begin s a s th e subjec t  come s t o wor k 

and inherit s tw o position s fro m a  cohort .  Bot h 
position s plo t  i n th e decisio n regio n wher e th e 
appropriat e actio n i s t o cu t  losses ;  thi s i s wha t  sh e 
does . 

The timin g fo r  cuttin g losse s i n th e dollar-lir a ca n 
be predicte d b y assumin g sh e re-set s he r  all-i n rat e t o 
th e pric e a t  w U c h sh e inherit s th e position .  A s show n 
i n Figur e 4 ,  re-settin g th e all-i n rat e effectivel y 
translate s th e positio n t o th e intersectio n o f  axes .  Sh e 
cut s he r  losse s a s i f  sh e wer e takin g gain s whereve r 
th e positio n crosse s a  threshol d fo r  gain s nea r 
+$2500 .  Later ,  whe n querie d abou t  thi s typ e o f 
behavior ,  th e subjec t  sai d " I  reall y starte d a t  zer o 
sinc e thi s wa s a n overnigh t  position" .  Sh e manage s 
foregon e losse s a s i f  sh e wer e capturin g gains . 

Thi s episod e provide s n o evidenc e fo r  a  threshol d 
fo r  gain s i n th e dollar-mark .  Rather ,  sh e allow s th e 
dollar-mar k t o aĵ reciat e a s sh e cut s he r  losse s i n th e 
dollar-lira .  Managin g foregon e losse s i s mor e 
pressin g tha n takin g certai n profits . 

She shift s attentio n t o th e dollar-mar k whe n th e 
rat e o f  chang e o f  th e dollar-mar k pric e turn s negative . 
Thi s tur n from  risin g t o fallin g price s i s reflecte d i n 
th e ris k spac e b y a n abrup t  dro p belo w th e horizonta l 
axis .  Th e subjec t  take s profit s a s th e positio n close s 
i n o n th e horizonta l  axis ,  tha t  is ,  jus t  befw e th e rat e o f 
chang e ca n b e predicte d t o tur n from  positiv e t o 
negative .  Sh e act s jus t  befor e i t  appear s th e mar k wil l 
reac h it s peak .  He r  threshol d fo r  acceptabl e ris k o f 
opportunit y los t  lie s abov e th e horizonta l  axis . 

An implicatio n o f  th e ris k spac e representatio n i s 
tha t  decisio n variable s i n th e trader' s environmen t 
defin e coheren t  region s o f  withi n th e ris k space . 
Each decisio n regio n i s associate d wit h a  se t  o f 
appropriat e actions .  Threshold s o f  acceptabl e ris k 
pars e th e spac e an d isolat e actions .  W e sugges t  tha t 
key component s o f  expertis e a t  risk y decisio n makin g 
ar e taci t  knowledg e o f  (1 )  threshold s fo r  ris k an d (2 ) 
th e dimension s o f  ris k tha t  plac e curren t  value s o f 
decisio n variable s withi n a  decisio n region . 

Conc lus ion s 

Two points emerge from the example episode. First, 
experience d risk  manager s monitorin g time-varyin g 
signal s ac t  whe n thos e signal s approac h o r  cros s 
threshold s fo r  acceptabl e risk  (Senders ,  1966 ;  Moray , 
1986) .  Thi s resul t  suggest s tha t  on e componen t  o f 
expertis e a t  risky  decisio n makin g i s judgmen t  tha t 
compare s signal s generate d b y th e environmen t  t o 
threshold s o f  acceptabl e risk. 

The secon d poin t  i s  tha t  cognitiv e effor t  appear s t o 
var y i n respons e t o th e leve l  o f  confidenc e th e 
manager  ha s i n he r  understandin g o f  th e environmen t 

The inde x o f  cognitiv e effor t  ma y provid e insigh t  int o 
decisio n makin g abou t  uncertainty . 
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