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Preface 

The paper s collecte d i n thi s volum e reflec t a n attemp t t o brin g togethe r re -
searchers i n tw o fields:  Nonlinea r Dynamics , an d Statistics , wit h th e goa l o f pro -
viding a n exchang e an d creatin g a  lin k between tw o diverse groups wit h a  commo n 
interest i n the analysi s o f nonlinear tim e serie s data . 

The Worksho p i n whic h thes e paper s originate d wa s entitle d "Nonlinea r Dy -
namics an d Tim e Series : Buildin g a  Bridg e Betwee n th e Natura l an d Statistica l 
Sciences," an d wa s hel d a t th e Centr e d e Recherche s Mathematique s (CRM ) i n 
Montreal, Canad a i n Jul y 1995 . Th e Worksho p wa s a  Joint ventur e funde d partl y 
by th e CR M an d partl y b y Th e Field s Institut e fo r Researc h i n th e Mathematica l 
Sciences. I t followe d i n th e footstep s o f recen t simila r interdisciplinar y meetings , 
such a s the one-da y meetin g on chaos organized b y the Roya l Statistica l Societ y i n 
1991, an d th e two-da y meetin g o n chao s an d forecastin g sponsore d b y th e Roya l 
Society o f London i n 1994 . 

With idea s from nonlinea r dynamics being applied more and more to real-worl d 
Problems, i t has become of increasing importance t o develop and understand Statis -
tical methodolog y designe d specificall y fo r nonlinea r an d dynamica l approache s t o 
time series . An d a s nonlinea r dynamicist s attemp t t o cop e wit h th e limitation s o f 
noisy real-world data , the strategies and expertise of statisticians become of growing 
relevance an d significanc e t o them . 

For statisticians , nonlinea r dynamic s offer s ne w perspectives o n th e modellin g 
and analyse s o f time series data, an d ha s provided a n influx o f unfamiliar terminol -
ogy, suc h a s chaos , sensitivit y t o initia l conditions , attractors , fracta l dimension , 
embedding dimension , 1/ f noise , Lyapunov exponents , and bifurcations . Idea s fro m 
nonlinear dynamic s stand t o make an impact o n the way in which statisticians vie w 
data, whil e a t th e sam e tim e presentin g a  wealt h o f ope n Statistica l problem s t o 
which statistician s ca n contribut e thei r expertise , thereb y providin g a  substantia l 
return t o th e dynamic s Community . 

Dynamicists an d statistician s ofte n nee d acces s t o th e concept s an d tool s de -
veloped i n eac h discipline , bu t i t ca n b e difficul t t o cros s th e terminologica l an d 
conceptual gul f tha t separate s th e tw o fields . W e fei t tha t b y bringin g togethe r 
workers i n bot h fields,  charge d wit h th e tas k o f makin g thei r ow n wor k accessibl e 
to thos e fro m th e othe r side , w e could la y th e foundation s fo r a  bridge . Fo r thos e 
who participated i n the Workshop , we feel tha t thi s ambitio n wa s fulfilled . 
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X Preface 

The norma l mod e o f scientifi c communication , tha t o f publicatio n i n peer -
reviewed Journals, i s not alway s well suited t o maintaining communicatio n betwee n 
fields. I t ca n b e dauntin g t o pic k u p a  Journal fro m anothe r field;  th e vocabular y 
and methods are often unfamiliar , an d th e motivation behin d a  particular approac h 
(or eve n th e significanc e an d meanin g o f the proble m bein g investigated ) ma y b e 
mysterious an d obscur e to the uninitiated . Thi s problem i s exacerbated b y the fac t 
that introductor y material , essentia l t o Outsiders , i s often suppresse d i n th e nam e 
of concisenes s an d th e desir e t o emphasiz e ne w results . I t i s even mor e difficul t t o 
write a paper fo r a  Journal in a different field;  the reviewers may not b e sympatheti c 
to o r cognizan t o f the method s an d motivatio n behin d th e paper , o r the styl e ma y 
simply jar them . 

In reviewin g th e paper s presente d here , th e editor s an d th e anonymou s peer -
reviewers hav e attempte d t o minimiz e thes e problems . Th e result , w e believe , 
is a  collectio n o f interrelate d paper s tha t highligh t curren t area s o f researc h i n 
statistics tha t migh t hav e particula r applicabilit y t o nonlinea r dynamics , an d ne w 
methodology an d ope n dat a analysi s problem s i n nonlinea r dynamic s tha t migh t 
find thei r wa y int o th e toolkit s an d researc h interest s o f statisticians . 

We are o f course ver y gratefu l fo r th e funding , fro m bot h Th e Field s Institut e 
and CRM , that mad e this Workshop and volume possible. W e thank Joh n Chadam , 
then directo r o f Th e Field s Institute , fo r providin g th e impetu s t o organiz e th e 
Workshop, an d als o th e suppor t s t äff, particularl y Jud y Mott s o f Field s an d Loui s 
Pelletier o f CRM , fo r thei r excellen t organizationa l work . A  special not e o f thank s 
must g o to the publication s assistan t Ern a Unra u o f The Field s Institute , wh o was 
responsible fo r gettin g thi s volume int o the final  for m yo u see  before yo u now, an d 
who offere d muc h sag e advic e throughou t th e publicatio n process , no t th e leas t o f 
which wa s "Relax , cal m down , hav e a  doughnut. " 

Finally, an d mos t importantly , w e than k th e participant s an d author s them -
selves, for contributing thei r time , talents, and enthusias m t o making the Worksho p 
a grea t success . 

Colleen Cutle r 
Danny Kapla n 
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