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Foreword 

This volum e i s base d o n tw o DIMAC S workin g grou p meeting s o n "Biocon -
sensus" hel d o n Octobe r 25-26 , 200 0 an d Octobe r 2-5 , 2001 . W e woul d lik e t o 
express ou r appreciatio n t o Me l Janowitz , Frangois-Josep h Lapointe , Fre d R . Mc -
Morris, Bori s Mirki n an d Fre d Robert s fo r thei r effort s t o organiz e an d pla n thes e 
two successfu l meetings . 

The meetings were part o f the Specia l Focus on Computational Molecula r Biol -
ogy. W e extend ou r thanks to Martin Farach-Colton , Crai g Nevill-Manning, Wilm a 
Olson an d Fre d Robert s fo r thei r wor k a s specia l focu s organizers . 

A "workin g group " i s a  ne w concep t a t DIMACS , an d th e Bioconsensu s meet -
ings constitute d ou r ver y firs t effor t a t organizin g suc h a n activity . A  workin g 
group i s typicall y interdisciplinary , a s wa s thi s one . It s meeting s stres s informa l 
presentations (wit h a  few mor e forma l one s mixe d in , possibl y a n associate d "pub -
lic workshop") an d a  lot o f time for interaction . Th e group or subgroups com e back 
to DIMAC S fo r furthe r meetings , discussions , an d collaborations . Thi s particula r 
working group emphasize d th e use s in the biologica l science s o f methods o f consen -
sus and socia l choice originally develope d mostl y b y mathematica l socia l scientists . 
Because of the biological content o f the meeting and the level of activity in the field, 
emphasis wa s place d o n phylogeneti c trees . Attentio n wa s als o give n t o th e rol e 
that idea s fro m bioconsensu s migh t appl y bac k t o problem s i n th e socia l sciences . 

The grou p brough t togethe r mathematica l scientist s (mathematicians , com -
puter scientists , statisticians ) an d biologica l scientist s fo r a  pai r o f livel y meeting s 
that hav e com e a  lon g wa y towar d establishin g th e ne w field  o f "bioconsensus. " 
This volume , however , i s mor e tha n jus t a  repor t o f tw o meetings . I n particular , 
it include s som e historica l background , a s wel l a s a  substantia l introductio n t o th e 
axiomatic foundation s o f th e field  o f bioconsensus , som e practica l application s o f 
consensus method s t o rea l data , an d i t include s paper s b y som e individual s wh o 
were no t presen t a t th e grou p meetings . 

DIMACS gratefull y acknowledge s th e generou s suppor t tha t make s thes e pro -
grams possible . Th e specia l focu s o n Computationa l Molecula r Biolog y ha s bee n 
primarily supporte d b y th e Alfre d P . Sloa n Foundatio n an d th e Nationa l Scienc e 
Foundation, wit h supplementar y suppor t fro m th e Ne w Jerse y Commissio n o n 
Science an d Technology , Celer a Genomics , SmithKlin e Beecham , an d IBM , an d 
was als o supporte d b y DIMACS' s partner s a t Rutgers , Princeton , AT& T Labs -
Research, Bel l Labs , NE C Laboratorie s America , an d Telcordi a Technologies . 

Fred S . Robert s 
Director 
Robert Tarja n 
Co-Director fo r Princeto n 
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Preface 

Consensus method s develope d i n th e contex t o f voting , decisio n making , an d 
other area s o f th e socia l an d behaviora l science s hav e begu n t o hav e a  variet y 
of application s i n th e biologica l sciences , originall y i n taxonom y an d evolutionar y 
biology, an d mor e recentl y i n molecula r biology . Typically , severa l alternative s 
(such a s alternativ e phylogeneti c trees , molecula r sequences , o r alignments ) ar e 
produced usin g differen t method s o r unde r differen t model s an d the n on e need s 
to find a  consensu s solution . Ther e are , already , severa l hundre d paper s i n thi s 
developing field of "Bioconsensus. " W e hope that thi s volume will provide a valuable 
introduction an d referenc e t o variou s aspect s o f the subject . 

This volum e ha s it s genesi s i n tw o workin g grou p meeting s o n Bioconsensu s 
that wer e hel d a t DIMAC S o n Octobe r 25-26 , 200 0 an d Octobe r 2-5 , 2001 . Th e 
goals o f th e meeting s wer e t o gathe r togethe r a  divers e grou p o f researcher s fro m 
Mathematics, Statistics , Biology , an d Compute r Scienc e with th e ide a o f explorin g 
which biologica l concept s coul d benefi t fro m concept s an d method s o f consensu s 
theory, a s wel l as the exten t t o whic h consensu s method s fro m socia l choic e theor y 
might appl y t o problem s i n evolutionar y biolog y an d othe r area s o f th e biologica l 
sciences. Th e forma l session s wer e kep t t o a  minimu m s o a s t o allo w ampl e tim e 
for discussion s an d actua l research . W e should mention , however , tha t thi s volum e 
is more tha n jus t a  Proceeding s o f two workshops . I t include s invite d paper s tha t 
were no t par t o f th e workin g grou p meetings , a s wel l a s expansion s o f talk s tha t 
were presente d a t th e tw o meetings . I t i s anticipate d tha t th e tw o surve y paper s 
will provide a  valuable guid e t o th e alread y vas t literatur e i n thi s area . 

Issues suc h a s th e followin g wer e typica l o f thos e tha t wer e discussed : com -
putational complexit y o f variou s consensu s algorithms , th e rol e o f supertree s i n 
evolutionary biology , th e exten t t o whic h technique s fro m socia l choic e theor y ca n 
be modified t o be usefu l i n molecular biology , stud y o f axiomatic propertie s o f con-
sensus methods , th e importance o f choosing consensu s methods base d o n biologica l 
rather tha n mathematica l properties , th e exten t t o whic h consensu s method s eve n 
make sens e i n connectio n wit h th e reconstructio n o f evolutionary history . 

There ar e a  tota l o f 1 6 papers i n th e volume . The y ar e difficul t t o classif y b y 
area o f author expertis e becaus e man y o f them ar e joint paper s writte n b y author s 
from differen t fields.  W e chose instead t o divide them int o three genera l areas . Th e 
section o n axiomatic consideration s i s more theoretical tha n th e res t o f the volume , 
and contain s five  papers . Th e paper s leanin g towar d compute r scienc e approache s 
can b e foun d i n th e nex t sectio n o n dat a analysis , an d consist s o f anothe r five 
papers. Th e final  par t deal s mor e wit h phylogeneti c technique s an d ha s i n i t th e 
remaining si x papers . 

ix 
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