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A b s t r a c t 

This paper discusses a model of decision making in 
environment s characterize d b y informatio n tha t  ma y 
chang e mor e rapidl y tha n th e decisio n make r  ca n respond . 
The exempla r  environmen t  i s th e spo t  marke t  fo r  currency . 
The discussio n focuse s o n th e par t  o f  th e tradin g mode l  tha t 
explain s ho w spo t  currenc y trader s anticipat e th e market . 

Introduction 

This paper discusses a model of decision making in rapidly 
changin g environment s (Smith ,  1996) .  A s define d here , 
rapidl y changin g environment s presen t  th e decisio n make r 
wit h informatio n tha t  change s o n th e orde r  o f  second s -  th e 
rat e o f  chang e i s typicall y faste r  tha n th e decisio n make r  ca n 
respond .  I n man y professiona l  domains ,  suc h informatio n 
ofte n define s th e ris k th e decisio n make r  manages .  Familia r 
example s includ e ai r  traffi c  contro l  (Smit h &  Hancock , 
1995 )  an d th e market s fo r  currencie s an d commoditie s 
(Smit h &  Johnson ,  1995 ;  Steil ,  1993) .  Th e tas k o f  interes t 
i s  tradin g foreig n currencie s i n th e spo t  markets . 

Individual s becom e adep t  a t  proces s contro l  i n th e fac e o f 
rapi d change .  Fo r  instance ,  ai r  traffi c  controller s successfull y 
direc t  an d diver t  aircraf t  throug h crowde d an d ever-changin g 
sector s o f  airspace .  Societ y an d organization s rel y o n 
professiona l  proces s contro l  agent s t o kee p vita l  socia l  an d 
economi c system s goin g an d t o avoi d disasters .  Th e abilit y 
of  individual s t o ac t  a s skille d ris k manager s i n rapidl y 
changin g environment s prompte d thi s inquir y int o th e 
knowledg e an d use s o f  knowledg e tha t  skille d decisio n 
maker s invok e t o asses s an d manag e th e ris k pose d b y rapi d 
change . 

The discussio n ha s thre e parts .  Th e firs t  introduce s th e 
domai n o f  study ,  spo t  currenc y trading ,  an d th e framewor k 
fo r  th e mode l  use d t o explai n skille d decisio n making .  Th e 
secon d par t  describe s a n experimenta l  stud y o f  th e decisio n 
makin g o f  professiona l  trader s conducte d t o elaborat e th e 
model .  Th e thir d par t  compare s th e outpu t  o f  a  compute r 
simulatio n o f  th e mode l  an d th e behavio r  o f  trader s i n th e 
experiment .  Th e compariso n focuse s o n h o w th e mode l  an d 
th e trader s exercis e feedforwar d control .  Feedbac k contro l  i n 
currenc y tradin g wa s discusse d b y Smit h an d Johnso n 
(1995) . 

Trading as Process Control 

Spot Currency Trading 

The currency trader is a banker who provides the fundamental 
financial  servic e o f  convenin g on e currenc y int o another . 
The trade r  provide s thi s servic e t o othe r  traders ,  t o hi s bank' s 
customers ,  o r  fo r  hi s bank' s account .  Th e spo t  market s ar e 

th e mos t  volatil e o f  th e currenc y markets .  The y ar e 
electroni c arena s fo r  th e exchang e o f  currencie s fo r 
immediat e (withi n thre e workin g days )  delivery .  Th e 
immediac y o f  deliver y differentiate s spo t  market s fro m 
forward ,  futures ,  an d option s markets .  Ther e i s on e spo t 
marke t  pe r  foreig n currency .  Th e wor d 'market '  refer s bot h 
t o th e aren a fo r  exchang e an d t o th e networ k o f  trader s 
acdvel y trading .  Th e market' s 'thinking '  i s  th e consensu s 
opinio n o f  activ e traders . 

Th e trader' s tas k i s t o manag e th e ris k pose d b y holdin g 
'positions '  i n foreig n currencies .  A  positio n i s th e trader' s 
curren t  inventor y o f  foreig n currency .  I t  expose s th e bank' s 
money t o th e volatil e foreig n currenc y markets .  Tradin g ris k 
i s th e concomitan t  opportunit y fo r  financial  loss .  I n th e 
Unite d States ,  tradin g ris k i s measure d i n dollars .  Th e spo t 
trader' s tas k i s fraugh t  wit h ris k becaus e th e market s ca n 
(an d do )  tur n o n a  dim e a t  an y tim e an d withou t  obviou s 
provocation .  Th e market s operat e withi n th e broader , 
quixoti c contex t  o f  internationa l  socio-politica l  an d 
economi c events . 

A positio n i s bette r  characterize d a s a n evolvin g proces s 
tha n a s a  stati c object .  It s valu e constantl y change s wit h th e 
price s show n i n th e marke t  an d turn s i n th e market' s 
thinking .  Th e trader' s tas k i s t o manag e th e valu e an d ris k o f 
thi s process . 

The Process Control Cycle 

The paradigm of process control provides the framework for 
th e mode l  tha t  explain s h o w experience d currenc y trader s 
manage th e ris k pose d b y th e spo t  markets .  Th e goa l  o f  th e 
proces s contro l  agen t  i s t o kee p a  proces s withi n operationa l 
limit s a s it s environmen t  continuall y change s (Moray , 
1986) .  T o exercis e contro l  ove r  th e proces s h e monitors ,  th e 
proces s contro l  agen t  make s a  serie s o f  non-independen t 
decision s i n rea l  time .  Th e serie s o f  decision s ar e (1 )  whethe r 
th e proces s i s operatin g withi n contro l  limits ,  an d (2 )  i f  not , 
what  t o d o t o ensur e th e proces s remain s withi n o r  return s t o 
thos e limits .  Th e agent' s tas k i s  t o loo p throug h thes e 
decision s an d t o mak e (o r  initiate )  adjustment s t o th e proces s 
when needed . 

Th e agent' s decisio n makin g i s event-drive n rathe r  tha n 
planned-ou t  o r  decision-analytic .  M o r e ofte n tha n not ,  th e 
agen t  decide s th e proces s i s withi n limit s an d n o adjustmen t 
i s needed .  Hi s  decisio n makin g become s increasingl y 
challengin g a s th e rat e o f  chang e i n th e environmen t 
increases . 

Mora y an d Rotenber g (1989 )  identif y fou r  categorie s o f 
cognitiv e processe s tha t  suppor t  th e proces s contro l  agent' s 
decisio n making :  sampling ,  feedbac k control ,  feedforwar d 
control ,  an d intervention .  Figur e 1 .  Th e goa l  o f  samplin g i s 
timel y signa l  detection .  Feedbac k contro l  compare s curren t 
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The dynami c natur e o f  th e spo t  currenc y 
market s demand s tha t  decision s t o trad e 
reflec t  no t  onl y curren t  price s an d thei r  rat e 
of  chang e bu t  als o th e directio n th e marke t 
wil l  driv e price s (Soros ,  1987/1994) . 
Feedforwar d contro l  generate s an d revise s 
an expectatio n fo r  th e directio n o f  price s 
(e.g. ,  price s wil l  rise ,  price s wil l  fall) . 
O ne o f  th e objective s o f  a n experimen t 
wit h professiona l  spo t  currenc y trader s a s 
subject s wa s t o identif y th e knowledg e an d 
processin g step s invoke d a s the y engage d 
i n feedforwar d control .  Tabl e 1  outline s 
th e metho d fo r  feedforwar d contro l 
hypothesize d prio r  t o conductin g th e 
experiment . 

Simulation Study 
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Figur e 1 :  Th e proces s contro l  cycl e o f  method s fo r  processin g marke t 
informatio n 

informatio n t o threshold s tha t  ar e function s o f  th e directio n 
an d th e rat e o f  chang e o f  th e monitore d process .  T h e 
compariso n generate s decision s o f  wha t  t o d o t o kee p th e 
proces s withi n limits .  Feedforwar d contro l  anticipate s 
chang e i n th e process .  Th e informatio n processin g tha t 
support s anticipatin g relie s o n a  "menta l  model, '  a 
representatio n tha t  generate s expectation s fo r  th e curren t 
stat e o f  th e monitore d process .  Compariso n o f  th e expecte d 
stat e t o curren t  informatio n allow s th e agen t  t o infe r  th e 
futur e statu s o f  th e monitore d proces s an d t o selec t  a n 
appropriat e action .  Intervention s ar e th e action s a  proces s 
contro l  agen t  take s t o modif y proces s parameters . 
Intervention s chang e th e proces s an d indirectl y alte r  th e 
environment . 

As a  proces s contro l  agent ,  th e trader' s jo b i s t o kee p hi s 
positio n withi n contro l  limits .  S o m e bank s impos e explici t 
size ,  "stop-loss" ,  an d pric e volatilit y  limit s (Zaheer ,  1992) ; 
other s expec t  thei r  trader s t o se t  implici t  limits .  Limit s o n 
th e rat e o f  chang e o f  price s rang e fro m explici t  hedgin g 
strategie s t o implici t  threshold s o f  acceptabl e volatilit y 
(Steil ,  1993) . 

Trader s sampl e price s t o exercis e feedbac k contro l  an d rea d 
headline s t o exercis e feedforwar d control .  The y respon d t o 
changin g price s wit h decision s (not )  t o trade .  Tradin g i s th e 
actio n interventio n -  the y tak e t o kee p thei r  position s 
withi n limits .  W h e n the y mak e a  trade ,  the y participat e i n 
th e marke t  tha t  define s th e price s the y sample . 

Thi s experimen t  sough t  t o infor m 
elaboratio n o f  th e method s trader s invok e 
t o manag e th e ris k o f  holdin g position s i n 
th e spo t  markets .  Thre e professiona l  spo t 
currenc y trader s fro m a  mid-siz e Twi n 
Citie s commercia l  ban k agree d t o 
participat e i n th e experiment .  Ai l  thre e 
trader s ha d mor e tha n fou r  year s o f 
experienc e o n th e tradin g des k an d wer e 
well-know n i n th e spo t  markets .  Th e 
experimenta l  platfor m wa s a  commercia l 
PC-base d trainin g packag e (FXPlus© , 
Chisholm-Roth ,  Ltd. ,  1987 )  tha t  emulate d 
th e Reuters © tradin g desk . 

Each trade r  individuall y engage d a  compute r  simulatio n o f 
eigh t  realisti c an d challengin g marke t  scenarios .  Th e trader' s 
tas k wa s t o d o hi s job :  t o m a k e trade s fo r  hi s bank' s 
customers ,  t o manag e hi s positions ,  an d t o squar e the m b y 
th e en d o f  th e day .  Th e trader s wer e aske d th e 'thin k aloud ' 

Tabl e 1 :  Hypothesize d Metho d fo r  Feedforwar d Contro l 

FEEDFORWARD CONTROL 
Goal : 
Anticipat e th e directio n th e marke t  wil l  driv e prices . 
Input : 
Headline s abou t  globa l  events . 
Prio r  expectation s abou t  th e directio n o f  prices . 
K n o w l e d g e : 
Categorie s o f  new s tha t  explai n th e influenc e o f  headline s 
on th e opinion s th e marke t  form s an d o n th e market' s 
behavior . 
Process ing : 
Read a  headlin e abou t  a  currency . 
Attribut e t o th e marke t  a  belie f  abou t  th e currenc y give n 
th e headline . 
Infe r  th e market' s behavio r  give n tha t  opinion . 
Revis e expectatio n abou t  th e directio n o f  prices . 
Ac t i on : 
Revis e expectatio n fo r  th e directio n o f  prices . 
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as the y rea d th e overnigh t  report s an d durin g th e tradin g 
days .  Th e concurren t  verba l  report s provide d insigh t  int o a 
portio n o f  th e informatio n tha t  wa s immediatel y accessibl e 
fo r  processin g (Ericsso n &  Simon ,  1984/95) .  Th e protoco l 
was score d usin g categorie s determine d a  prior i  b y th e 
investigator .  Categorie s conforme d t o th e five  goal s pursue d 
by th e method s i n th e proces s contro l  cycle ,  Figur e 1 . 

Results 

The traders invoked two distinct, sequential processes as they 
engage d i n Feedforwar d Control .  First ,  the y anticipate d th e 
market' s behavior .  The y the n assesse d th e ris k t o thei r 
position s pose d b y th e behavio r  the y anticipated .  Th e 
sequentia l  processin g indicate d tha t  th e hypothesize d metho d 
fo r  Feedforwar d Contro l  shoul d b e spli t  i n two . 

Anticipating the Market 

Headlines often prompted the traders to talk about the market 
and t o attribut e belief s t o th e market .  Thei r  statement s abou t 
th e marke t  (ofte n a n unspecifie d thir d perso n plural )  indicate d 
the y ha d invoke d knowledg e tha t  enable d the m t o anticipat e 
th e directio n o f  prices .  C o m m e n t s abou t  th e marke t  wer e 
ofte n followe d b y statement s concernin g th e implicatio n o f 
th e attribute d belief s o n th e trader' s positions .  Thes e 
statement s assesse d th e ris k o f  holdin g positions .  Th e 
followin g excerp t  o f  protoco l  fro m Trade r  1  i n Scenari o 8 
contain s a  clea r  cas e o f  samplin g news ,  anticipatin g th e 
market ,  an d assessin g risk .  Th e sequenc e o f  statement s 
capture s th e trader' s approac h t o feedforwar d control .  Th e 
annotation s (i n parentheses )  identif y th e relate d method . 

Session Time 
(Sampling ) 
6:5 5 New s Scree n 

14:1 0 Washington ,  1 7 Ma y U S wholesa l e 
price s ros e 0. 6 pe t  i n Apr i l ,  a  s l igh t 
increas e ove r  th e 0. 5 pe t  r is e i n March , 
Departmen t  o f  Commerc e said . 

(Anticipatin g th e Market ) 
6:5 8 Wholesal e price s u p poin t  si x a s expected .  Wait , 

wholesal e {scan s overnigh t  report }  zer o poin t  four , 
so they'r e no t  goin g t o lik e th e dolla r  o n tha t  on e 

(Assessin g Risk ) 
7:0 2 an d I' m oka y agains t  Swiss ,  let' s  ge t  ri d o f  s o m e 

ye n 
(Makin g a  Trade ) 
7:0 4 Dealin g Scree n fo r  Ye n 
This passage makes explicit four of the six steps in a 
metho d fo r  Anticipatin g th e Market ,  Tabl e 2 .  Th e othe r  tw o 
step s ar e eviden t  i n othe r  excerpt s o f  protocol .  Th e trade r 
rea d th e headlin e an d compare d th e valu e reporte d i n th e 
headlin e "poin t  six "  t o th e valu e th e marke t  wa s sai d t o 
expec t  "poin t  four. "  Th e compariso n prompte d h i m t o 
attribut e a  belie f  t o th e marke t  give n th e news :  "they'r e no t 
goin g t o lik e th e dolla r  o n tha t  one. "  Th e attribute d belie f  i s 
consisten t  wit h a n unstate d inferenc e tha t  th e marke t  woul d 
respon d t o th e new s b y drivin g d o w n prices .  Th e trade r  the n 
assesse d th e ris k o f  holdin g hi s position s give n th e inferre d 
directio n o f  prices .  Th e anticipate d sellin g woul d hel p hi s 

shor t  dollar-fran c positio n bu t  hur t  hi s lon g dollar-ye n 
position .  Th e assessmen t  o f  ris k provoke d a  decisio n t o 
trade . 

Table 2: Method for Anticipating the Market as informed by 
Experimen t  1 

ANTICIPATIN G TH E MARKET 
Goal : 
Anticipat e th e directio n th e marke t  wil l  driv e price s 
Input : 
Headlines .  Currencies .  Prio r  expectatio n abou t  th e 
directio n o f  price s fo r  thos e currencies .  Prio r  expectatio n 
fo r  th e topi c o f  th e headline . 
Step s fo r  processin g m a r k e t  information : 
1)  Rea d a  headline ,  extrac t  topi c an d gis t 
2)  Chec k fo r  prio r  expectatio n fo r  relate d headlin e 
3)  Associat e topi c o f  headlin e wit h a  categor y o f  new s 
4 )  C o m p a r e expecte d an d reporte d headlines . 
5)  Attribut e t o th e marke t  a  belie f  abou t  th e currenc y 
give n th e headline . 
6)  Identif y th e directio n th e marke t  wil l  driv e price s 
give n th e attribute d belie f  a t  on e o f  thre e qualitativ e 
levels :  up ,  steady ,  down . 
Act ion : 
Revis e (generate )  expectatio n fo r  th e directio n o f  prices . 
Revis e (generate )  expectatio n fo r  headlin e topic . 
Trigge r  metho d fo r  Assessin g Risk . 

Th e metho d fo r  Anticipatin g th e Marke t  update s o r 
generate s a  pai r  o f  expectations .  Th e first  anticipate s th e 
directio n o f  prices .  Th e secon d make s th e gis t  o f  th e headlin e 
th e standar d fo r  compariso n fo r  tha t  headlin e th e nex t  tim e i t 
i s  encountered . 

The tradin g mode l  explain s th e traders '  behavio r  a s the y 
rea d th e overnigh t  repor t  a s repeate d loopin g throug h th e 
metho d fo r  Anticipatin g th e Market .  Th e metho d generate s a 
suit e o f  prio r  expectation s fo r  headlin e topics .  Durin g th e 
tradin g day ,  th e metho d draw s upo n thes e expectation s t o 
infe r  th e market' s respons e t o headlines .  B y generatin g 
expectation s fo r  headlin e topics ,  th e metho d i s  abl e t o 
accoun t  fo r  th e comparison s th e trader s m a k e whe n readin g 
headlines . 

Categories of News: Criteria for Assessing the 
Market ' s V i e w o f  N e w s I n th e experimenta l  scenarios , 
al l  thre e trader s invoke d knowledg e tha t  enable d the m t o (1 ) 
extrac t  th e topi c an d gis t  o f  a  headline ,  (2 )  compar e th e gis t 
or  announce d valu e t o a  prio r  expectatio n fo r  th e topi c o r  t o 
an implici t  standard ,  an d (3 )  identif y h o w th e marke t  ca n b e 
expecte d t o ac t  give n th e outcom e o f  th e comparison .  Th e 
protocol s an d tradin g behavio r  ar e th e basi s fo r  th e te n 
categorie s o f  new s tha t  cove r  thi s knowledge .  Tabl e 3 .  Th e 
te n categorie s o f  new s ar e intende d t o b e mutuall y exclusiv e 
and exhaustive .  The y ar e bot h th e sourc e o f  generalit y fo r 
th e metho d an d a  principle d accoun t  o f  th e traders ' 
knowledg e abou t  worl d event s a s reveale d i n th e experiment . 

Th e firs t  fou r  categorie s ar e th e mos t  c o m m o n .  N e w s 
abou t  economi c growt h an d centra l  ban k polic y ar e bot h 
assesse d usin g th e specificatio n fo r  compariso n "positiv e 
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Tabl e 3  Th e te n categorie s o f  new s invoke d b y th e metho d fo r  Anticipatin g th e Marke t 

Categor y 

Economi c growt h 

Pohtica l  uncertaint y 

Inflatio n 

Centra l  ban k monetar y 
policy/Governmen t  fisca l 
polic y 
Unemploymen t 

Ol d new s 
Forecast s 

Immateria l 
Up tren d 

D o wn tren d 

Topic s 
(member s o f  th e category ) 

Gros s domesti c produc t 

Presiden t  rushe d t o hospita l 

Wholesal e pric e inde x (WPI ) 

Interes t  rate s 
Foreig n trad e 

Nonfar m payrol l  dat a 

Centra l  ban k bough t  pape r 
Estimat e o f  nex t  quarter' s 
W PI 
Yeltsi n t o visi t  Minnesot a 
Currenc y stron g 
Peace accor d 
Currenc y wea k 

Specificatio n fo r 
C o m p a r i s o n 

Positiv e chang e i s bullis h fo r 
th e relevan t  currenc y (Goo d 
when up ) 
Necessaril y  bearis h fo r  th e 
relevan t  currency ;  fo r  priors : 
buy th e rumor ,  sel l  th e fac t 
Negativ e chang e i s bullis h 
fo r  th e relevan t  currenc y 
(Goo d whe n down ) 
Positiv e chang e i s bullis h fo r 
th e relevan t  currenc y (Goo d 
when up ) 
Negativ e chang e i s bullis h 
fo r  th e relevan t  currenc y 
(Goo d whe n down ) 
Ignore d 
Ignore d 

Ignore d 
Necessaril y  bullis h fo r  th e 
relevan t  currenc y 
Necessaril y  bearis h fo r  th e 
relevan t  currenc y 

Marke t  Standard s 
(implici t  standard s fo r 

compariso n i n th e absenc e o f 
priors ) 

Bullis h whe n abov e 0 % 

Bullis h whe n belo w 2 % year -
on-yea r 

Bullis h whe n belo w 6 % year -
on-yea r 

chang e i s goo d fo r  th e relevan t  currency, "  tha t  is ,  th e marke t 
ca n b e expecte d t o reac t  favorabl y t o new s o f  increasin g 
growt h an d t o new s o f  risin g interes t  rates .  Th e tw o 
categorie s ar e distinguishe d b y th e implici t  marke t  standard s 
th e trader s invoke d t o anticipat e th e market .  Th e trader s 
assesse d topic s i n th e categor y Economi c Growt h b y 
checkin g fo r  a  positiv e o r  negativ e value ;  the y acte d a s i f  th e 
standar d fo r  compariso n wa s 0% .  I n contrast ,  th e trader s 
assesse d topic s i n th e categor y Centra l  ban k polic y b y 
checkin g fo r  positiv e o r  negativ e chang e regardles s o f  value ; 
the y acte d a s i f  ther e wer e n o absolut e standar d fo r 
comparison . 

The metho d fo r  Anticipatin g th e Marke t  trigger s th e 
metho d fo r  Assessin g Risk ,  passin g t o i t  th e expecte d 
directio n o f  prices . 

Assessing Risk 

The method for Assessing Risk assesses the risk of holding 
a positio n i n th e potentiall y  volatil e spo t  currenc y markets , 
Tabl e 4 .  Trader s defin e risk  a s th e opportunit y fo r  los s (e.g. , 
Shapira ,  1995) .  Th e opportunit y fo r  los s varie s directl y wit h 
th e siz e o f  th e positio n an d th e differenc e betwee n th e curren t 
pric e an d pric e a t  whic h th e trade r  acquire d th e positio n (he r 
break-eve n rate) .  Th e first  ste p recall s th e qualitativ e level s 
of  (1 )  th e sid e o f  th e positio n (lon g o r  short )  an d (2 )  th e 
expecte d directio n o f  price s (risin g o r  falling) .  Th e secon d 
ste p invoke s a  qualitativ e calculu s t o asses s th e ris k o f 

holdin g th e positio n give n th e expecte d directio n o f  prices . 
The calculu s assign s a  positiv e sig n (+ )  t o lon g dolla r 
position s an d t o risin g prices ,  an d a  negativ e sig n (- )  t o 
shor t  dolla r  position s an d t o fallin g prices .  I t  applie s th e 
rule s o f  multiplicatio n t o calculat e th e produc t  o f  th e signs . 
W h en th e produc t  i s  positiv e (+) ,  th e assessmen t  i s positive : 
ris k i s relativel y low .  W h e n th e produc t  i s negative ,  th e 
assessmen t  i s negative :  risk  i s relativel y high . 

Table 4: Method for Assessing Risk 

A S S E S S I NG R I S K 
G o a l : 
Make a n explici t  assessmen t  o f  th e ris k o f  holdin g a 
positio n give n th e anticipate d directio n o f  price s 
Input : 
Siz e (lon g o r  short )  o f  position . 
Expecte d directio n o f  prices . 
Step s fo r  processin g marke t  information : 
1)  Recal l  positio n siz e an d expecte d directio n o f  price s 
2)  Calculat e th e ris k o f  holdin g a  positio n i n th e 
relevan t  currenc y usin g qualitativ e equation s linkin g 
positio n size ,  th e expecte d directio n o f  prices ,  an d assesse d 
ris k 
Act ion : 
Revis e (generate )  risk  assessmen t  fo r  position . 
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S P OT a n d th e Trader s 

The trading model is an account of the knowledge and uses 
of  knowledg e tha t  ar e brough t  t o bea r  t o generat e observabl e 
tradin g behavior .  S P O T i s a  rule-base d implementatio n o f 
th e tradin g model .  Compariso n o f  Spot' s behavio r  t o th e 
behavio r  o f  th e trader s i n th e experimen t  gauge s th e 
sufficienc y o f  th e tradin g mode l  t o perfor m th e tas k don e b y 
professiona l  traders . 

The tradin g mode l  explain s variabilit y  acros s trader s 
withi n a  scenari o a s response s t o differentia l  input .  Th e onl y 
sourc e o f  variabilit y i n h o w Spo t  ra n (an d i n th e profit s o r 
losse s i t  took )  wa s th e inpu t  i t  received .  Eac h inpu t  fil e 
containe d onl y th e informatio n a  trade r  sample d an d th e tim e 
when h e sample d it .  Differentia l  inpu t  acros s trader s drov e 
Spot  t o invok e knowledg e a t  differen t  time s an d wit h 

differen t  implications .  Thi s differentia l  le d Spo t  t o emulat e 
th e ran k orde r  an d differentia l  leve l  o f  profit s (losses )  take n 
by th e thre e trader s i n eac h scenario .  Spot' s abilit y t o tak e 
profit s (losses )  lik e th e traders '  i s  evidenc e tha t  th e 
knowledg e invoke d b y a  singl e tradin g mode l  a s i t  applie s 
one se t  o f  method s ca n emulat e th e occasionall y divergen t 
tradin g behavio r  o f  thre e professiona l  currenc y traders .  Thi s 
resul t  support s th e argumen t  tha t  th e knowledg e an d use s o f 
knowledg e capture d b y th e tradin g mode l  s w a m p th e impac t 
of  individua l  differences . 

Figur e 2  compare s proces s dat a generate d b y Spo t  an d on e 
of  th e trader s i n Scenari o 7 .  Thes e dat a positio n size , 
profits ,  an d decision s t o trad e documen t  tha t  Spo t  m a d e 
decision s a s th e trade r  did .  Specifically ,  th e dat a sho w tha t 
Spot  generall y (1 )  mad e simila r  decision s t o trad e a t  simila r 
times ,  (2 )  responde d t o th e sam e headline s a s th e trade r  wit h 
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Figur e 2  Compariso n o f  Spo t  an d a  Trader' s Proces s Data .  Graph s contras t  positio n siz e (above )  an d profi t  an d los s (below) . 
Circle s represen t  Spot' s trades ,  square s th e trader' s trades .  Ope n symbol s represent s trade s mad e b y callin g anothe r  trader . 

Close d symbol s represen t  trade s mad e b y quoting . 
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simila r  attribution s o f  behavio r  t o th e marke t  an d simila r 
assessment s o f  risk ,  an d (3 )  hel d position s o f  simila r  siz e 
and profitabilit y  throughou t  th e tradin g day .  Th e 
correspondenc e betwee n Spot' s decisio n makin g an d tha t  o f 
al l  thre e trader s i s a n existenc e proo f  o f  th e sufficienc y o f  th e 
tradin g mode l  a s a n accoun t  o f  th e knowledg e an d processin g 
step s invoke d t o perfon n th e tas k o f  tradin g currencie s i n th e 
spot  markets . 

A secon d experimen t  use d Spot' s decision s i n a  nove l 
marke t  scenari o t o predic t  th e traders '  decisions .  Th e 
compariso n wa s favorabl e an d counter-intuitive .  Th e abilit y 
t o predic t  behavio r  i s a  stron g tes t  o f  an y theor y o f  decisio n 
making . 

Discussion 

The steps in the method for Anticipating the Market are not 
straightforward .  Attributin g a  belie f  t o th e marke t  an d 
inferrin g it s behavio r  requir e knowledg e tha t  explain s ho w 
news o f  worl d event s influence s th e market' s thinking .  Suc h 
knowledg e extend s beyon d th e conten t  an d implication s o f 
headline s (e.g. ,  Frenc h unemploymen t  u p 1.2% )  an d beyon d 
th e belief s th e marke t  form s an d ho w th e marke t  acts .  Th e 
metho d require s knowledg e tha t  enable s thinkin g abou t  ho w 
th e marke t  thinks . 

The metho d adopt s th e intentiona l  stanc e (Dennett ,  1987) . 
It  treat s th e marke t  a s a  unified ,  composit e agen t  tha t  act s 
rationall y an d make s a  pai r  o f  assumptions .  First ,  i t 
assumes tha t  eac h individua l  trade r  i n th e marke t  act s i n a 
manner  tha t  h e believe s serve s hi s goals .  Second ,  i t  assume s 
tha t  eac h trade r  ha s th e sam e goal s -  t o avoi d larg e losse s an d 
make a  ne t  profi t  whil e makin g trade s a t  price s tha t  ar e 
attractiv e t o hi s customers .  Thes e assumption s impl y tha t 
th e market ,  i n th e aggregate ,  behave s i n a  manne r  tha t  i t 
believe s wil l  enhanc e profitability .  The y als o impl y tha t 
understandin g ho w th e marke t  form s it s belief s i s th e ke y t o 
explainin g ho w th e marke t  acts . 

The locu s o f  th e spo t  currenc y trader' s expertis e i s timel y 
tradin g tha t  take s profit s an d trim s losse s i n anticipatio n o f 
change s i n th e directio n o f  prices .  Table s 2  an d 3  outlin e th e 
knowledg e an d use s o f  knowledg e tha t  enabl e th e trade r  t o 
anticipat e th e directio n o f  prices .  Th e trader' s thinkin g abou t 
th e market' s thinkin g generate s expectation s fo r  incipien t 
marke t  behavio r  an d th e ris k pose d b y holdin g positions . 

The tradin g mode l  ha s bot h immediat e an d wide-reachin g 
implications .  Th e immediat e implicatio n fo r  th e tradin g des k 
i s tha t  bank s nee d trader s wh o ar e adep t  a t  thinkin g abou t 
ho w th e marke t  thinks .  Accordingly ,  facilit y  wit h th e 
proces s o f  attributin g belief s t o other s i s a  valuabl e trai t  fo r 
a trade r  t o possess .  Relativel y littl e i s know n abou t  thi s 
cognitiv e abilit y  beyon d it s utilit y  i n th e practic e o f 
deceptio n (Thagard ,  1993 )  an d it s presenc e i n non-huma n 
primate s (Chene y &  Seyfarth ,  1990 )  an d huma n childre n 
(Vasek ,  1986) .  I t  stand s t o reaso n tha t  goo d trader s ma y als o 
be adep t  a t  detectin g deceptio n i n others .  A  mor e wide -
reachin g implicatio n i s tha t  skil l  a t  tradin g i s les s a  functio n 
of  knowledg e develope d o n th e jo b tha n i t  i s o f  facilit y  a t  a 
comple x bu t  primeva l  adaptatio n t o socia l  interactio n (e.g. , 
Cosmide s &  Tooby ,  1992) . 
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