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Preface 

This volume contains the proceedings of the Workshop on Monte Carlo Method s 
held a t th e Field s Institut e fo r Researc h i n Mathematica l Sciences , Octobe r 25-29 , 
1998, i n Toronto , Ontario , Canada . Th e co-organizer s o f th e worksho p wer e Nea l 
Madras, Radfor d Neal , an d Jeffre y Rosenthal . Thi s even t wa s par t o f a  themati c 
program o n Probabilit y an d It s Application s a t th e Field s Institute , fro m Augus t 
1998 through Jun e 1999 . 

Monte Carl o methods hav e been used intensivel y i n many branche s o f scientifi c 
inquiry ove r th e pas t severa l decades . Marko v chai n method s hav e bee n a t th e 
forefront o f muc h o f thi s work . The y hav e bee n th e basi s o f muc h numerica l wor k 
in statistica l physic s an d relate d discipline s eve r sinc e th e Metropoli s algorith m 
was introduce d i n 1953 . Statistician s wer e usin g suc h method s fo r som e problem s 
during th e 1970's , but Marko v chai n Mont e Carl o methods di d no t reall y ente r th e 
mainstream o f statistical activit y unti l about te n years ago. I n addition, theoretica l 
computer scientist s bega n t o ge t intereste d i n thes e method s i n th e mi d 1980's . 
With al l of this activity, researchers in probability theory also turned thei r attentio n 
to thi s subject , reinvigoratin g th e stud y o f Marko v chain s wit h a n entirel y ne w 
outlook. However , a s i s often th e case , there wa s a  lack o f communication betwee n 
scientists o f differen t backgrounds . The y wer e workin g o n differen t fundamenta l 
research questions , ye t the y wer e usin g simila r Mont e Carl o methodology . Ofte n 
the sam e practica l issue s arose i n different fields , an d solution s woul d b e develope d 
in paralle l b y tw o communitie s o f researchers wit h littl e overlap . 

The purpos e o f thi s worksho p wa s t o brin g togethe r researcher s i n physics , 
statistics, an d probability , an d t o promot e discussio n acros s thes e disciplines . Th e 
focus wa s on Mont e Carl o methods tha t appea r t o hav e wide applicability , empha -
sizing new methods , practica l applications , an d theoretica l analysis . Th e worksho p 
drew ove r on e hundre d participant s fro m a  variet y o f disciplines , includin g severa l 
nonacademic registrants . T o help acclimatiz e th e differen t group s t o on e another' s 
viewpoint, w e scheduled fou r specia l overview talks : "Tutoria l o n Monte Carl o Ap-
plications i n Statistics " (b y Radford Neal) , "Tutoria l o n Mont e Carl o Application s 
in Statistica l Physics " (b y Stuar t Whittington) , "Revie w o f Exact Samplin g Meth -
ods" (b y Radfor d Neal) , an d "Tutoria l o n Lattic e Fiel d Theor y Mont e Carlo " (b y 
Anthony Kennedy) . I n thi s volume , Whittington' s articl e include s a n introductio n 
to statistica l mechanic s applications , an d Wilson' s articl e contain s a n introductio n 
to exac t samplin g b y "couplin g fro m th e past" . 

This volum e include s paper s b y mos t o f th e workshop' s invite d speakers , a s 
well a s som e o f th e contributor s t o a  successfu l poste r sessio n hel d o n th e fourt h 
day o f the workshop . I n keeping with th e interdisciplinar y natur e o f the workshop , 
the speaker s aime d thei r talk s a t a  broade r audienc e tha n woul d b e norma l a t a 
more specialize d conference . W e hav e trie d t o maintai n thi s approac h i n thes e 
proceedings. 

vii 



viii Prefac e 

I woul d lik e t o recor d m y thank s t o Radfor d Nea l an d Jeffre y Rosenthal , th e 
other two-third s o f th e progra m committe e fo r th e workshop . O n thei r behalf , 
I a m happ y t o than k th e staf f a t th e Field s Institut e fo r thei r assistanc e i n th e 
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