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The Double Helix and the Law of Evidence.

David H. КAYE.Cambridge,MA: HarvardUniversityPress,2010. ISBN
978-0-674-03588-1. xvi+ 330 pp.$45.00 (H).

Thismonographdescribes theintroductionandsubsequent use offorensic
DNA analysisinU.S. courts,witha focusonimportantstatisticalaspects that
havebeenmuchdebatedoverthepastyears.The author,a law professor,is
anauthorityinthisfield.He providesa balanced summaryofthemainargu-
mentsoflawyersandscientistsincourtcases, inliterature,andinreportsofthe
NationalResearch Council, along withhispersonalcriticalview.

The book isorganizedchronologicallyanddiscusses thepresentationof
smallprobabilitiesincourt,thecalculation ofDNA profilerandommatchprob-
abilitieswiththeproductrule,andtheimpactofrelatives,laboratoryerrors,and
structuredpopulations.Autosomal ('normal') DNA isconsidered,along with
Y-chromosomalDNA, whichisrestrictedtomales andinheritsfromfatherto
son,andmitochondrialDNA, whichinheritsfrommothertosonordaughter.
Mixed DNA profilesandhairsareconsidered as well. The book endswitha
section'LearningfromDNA,' focusingontheroleofexpertsincourt.
Thisbook's mainattractionsarethenumerouscases inwhicharguments

wereputforwardandtheauthor'scriticalviewandcommentsontheseargu-
ments.Some ofthecases arewellknown,suchas theO. J.Simpson case, others
havebeen describedinthescatteredliterature,andsome arenewtome.The
citeddiscussions incourtbetweenexpertsandlawyers,along withinsideinfor-
mationabouttheirmotivesandopinions,areveryentertainingand illustratethe
communicationgap betweenthetwogroups.Forme,thisisthedistinctivefea-
tureofthismonographcompared withthemanyotherpublications onforensic
DNA.

The book iswrittenfornonexpertsinthefieldandexplains thebiology and
statisticslucidly,butata basic level.Consequently,theamountofstatisticsin
thebook iskeptata minimum;thisisnota technicaltextonforensicDNA
statistics.Furthermore,theauthordoes notdiscuss currentcontroversialtop-
ics,likedatabase search,Y-STR matchprobabilitycalculation, and reporting
ontransferofDNA.
Inconclusion,thiswell-documentedbookmakesexcellentreadingforthose

interestedintheinteractionbetweenexpertsand lawyers,inthepresentationof
statisticsandprobabilitiesincourt,andinthehistoryofforensicDNA statistics.

Marjan J.Sjerps
NetherlandsForensic Institute(NFI) and

UniversityofAmsterdam(UvA)

From Finite Sample to Asymptotic Methods inStatistics.

PranabK. Sen,JulioM. Singer, andAntonioC. Pedroso de Lima. New
York,NY: Cambridge UniversityPress,2010. ISBN 978-0-521-87722-0.
xii+ 386 pp.$70.00 (H).

Thisbook isa revisionandupdateofthe1993 text,Large Sample Methods
inStatistics:AnIntroductionWithApplications,withAntonioC. Pedroso de
Lima added as a coauthor.(The earlierbook isreferredtoas "SS93" intherest
ofthisreview.)The revisionapparentlyresultedfromexperience inusingSS93
as a textbookforcourses attheUniversityofNorthCarolina atChapel Hill and
UniversityofSao Paulo. As theauthorsstateintheirPreface,
"we came across anewhiatusoriginatedintheapparentdistinctionbetweenthe
theorycoveredintheexactstatisticalinferenceandtheapproximateapproach
adoptedinthe(1993) book. While realizingthatthefoundationsofthelarge-
samplestatisticalmethodswe proposed toaddressstemfromthebasic concepts
andprinciplesthatunderliefinitesample statisticalsetups,we decided tointe-
gratebothapproaches inthepresenttext.Insummary,ourintentistoprovide
a broadviewoffinite-samplestatisticalmethods,toexamine theirmeritsand
caveats,andtojudge howfarasymptoticresultseliminatesome ofthedetected
impasses,providingthebasis forsoundapplication ofapproximatestatistical
inferenceinlargesamples."

The maindifferencesbetweenthecurrentbook andSS93 areas follows:

(a) Fourchaptershavebeenadded: Chapters2-5, on"EstimationTheory,"
"HypothesisTesting,""Elements ofStatisticalDecision Theory,"and"Stochas-
ticProcesses: AnOverview."Roughlyspeaking,Chapter6 correspondsto
Chapter2ofSS93, Chapter7correspondstoChapters3and4 ofSS93, and

Chapters8-1 1correspondtoChapters5-8 ofSS93.

(b) Some exercises have been added: The book containsa totalof213 prob-
lems,considerablymorethanthe124 problemsinSS93.

(c) A fewreferences,mostlyinconnectionwiththenewchapters,have been

added, andquitea fewreferencesinSS93 have been removed,includingsuch
seminal worksas Wald's (1949) paper onconsistencyoftheMLE, Huber's

(1967) FifthBerkeleySymposium paper onM- and Z-estimators,and Hájek's
(1972) SixthBerkeleySymposium paper onlocal asymptoticminimaxand ad-
missibilityinestimation.

(d) Material removed:Occasionally theauthorsseem tohave deletedsome
notationormaterialfromSS93, butcontinuetouse thenotationwithoutexpla-
nation.One instanceofthisoccurs inSection 9.3.

The resultisa book of386 pages, just a bitlongerthanthe382 pages of
SS93.

The authorswriteclearlyand concisely,and have continuedthephilosophy
espoused inSS93 ofwritinga book thatattemptstobridgethegap betweena
readershipwithout"ahighlevel ofmathematicalknowledge" andthe"need for
moreprofoundmathematicaltheoryinstatisticallarge-sample theory."

When SS93 appeared, therewerefew,ifany,textbooksattemptingtofillthe
nicheofprovidingbasic asymptotictheoryforstatisticsatanintroductorylevel;
thetextbySerfling(1980) mightbe theexception provingtherule.Today,that
situationhas changed significantly;thebooks byFerguson(1996), Lehmann

(1999), Wasserman (2004, 2006), and,atamoreadvanced level,vanderVaart
(1998) providealternativetreatmentsand perspectives.I have used Ferguson's
book repeatedlyinmyteachingattheUniversityofWashington,andproba-
blywillcontinuetouse itratherthanswitchingtothepresentbook, because
oftheformer'sinclusion ofWald's proofofconsistencyofMLEs, therelated
developmentofuniformstronglaws oflargenumbers(or Glivenko-Cantelli

theorems),anditsmanynice exercises and examples.
I spottedonlya fewtypographicalerrors(some ofwhichseem tobe changes

fromtherevisionthatwentundetected),and fewertechnicalerrors.I didnote
twotechnicalproblems.First,thediscussion ofthebehavior oftheWald statis-
ticunderalternativesonpages 262 and 263 containsa numberofwobbles
and incorrectassertions.Forexample, whensamplingunderв = во+ <5ф во,
thestatementonpage 263, line2,that*Jn{6n- во) convergesindistribution
toN(0, /(0o+ <$)-1) should be thatу/п(вп- в) convergestoN(O,/(0)_1).
Similarly,inline3 oftheproofofTheorem 2.6.2, thestatementthatunder
H',n 'fn(ßn- 0o) convergesindistributiontoN(0, /(0o)_1) isnotproved,and
should be replaced bythestatementthatу/п(вп- 9n)convergesindistribution
toN(0, /(0o)_1). (This iseasily provedwithnoadditional hypothesesusing
standardcontiguitytheory,butthesetoolsarenotprovidedhereorelsewhere
inthisbook.) InSection 2.2, theauthorsgo back and forthbetweendensities
and likelihoods ina waythatiscommon intheapplied literature,butwhichI
believe tobe amajorconceptual difficultyforstudents.For example, in(2.2.9)
onpage 44, theauthorsrefertop(X' ,.. .,Xn'Tn; в) as the"conditional density
ofX' ,...,XngivenГ„,"whereas I would prefertocall thistheconditionallike-
lihood givenTn,because itisthedensityevaluated ata setofobservationsfrom
the(or some) densityordistribution.

Does therevisionwork?Thatprobablydepends ontheaudience orreader.
Forme,theinclusionofthefoundationaltheorymaterialinChapters2-5 gives
thebook a heavierand somewhatmoreold-fashioned feel.The added mate-
rialharksback toanearlierage ofstatisticaltheory,withoutintroducingany
oftheexcitementofmorecurrentdevelopmentscovered bysome ofthealter-
nativetextsmentionedearlier.For example, thebook providesa verysketchy
treatmentofthebootstrapandresamplingmethodsmoregenerallyonpages
268-271, whereas thismaterialistreatedatlengthinSection 6.5 ofthetext
ofLehmann (1999). Othertopicsamenable tolarge-sample methodsgiven
onlyminimalornotreatmentinclude empiricallikelihood,permutationtests,
Bernstein-von Mises theorems,Stein's method,model misspecification,mul-
tipletestingandfalsediscoveryrates,and nonparametricestimationwithcen-
soreddata.

The book's somewhatold-fashioned feelisreinforcedbya somewhatneg-
ativeorpessimistictoneinsome ofthesubsections titled"Concluding Notes"
(which seem tobe carriedoververbatimfromSS93). Forexample, onpage
336, intheConcluding Notes forChapter10,theauthorsstatethat
"We arealso somewhatskepticalabout thegenuine prospectsofthesemipara-metricmodels inapplied research.Aswithparametricmodels, insemiparamet-ricsrobustnessalthoughcurrentlyinusewithoutanyreservation,maybe amain
issue,inthesense thatevena small departurefromanassumed semiparametric
model maylead toa seriousbias inthelargesample context."
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Althoughthereisalways roomforskepticisminstatisticalresearch,andro-
bustnessissues areimportant(however one parses thesecond sentenceabove),
thereisalso a needtounderstandmodels as approximationsofrealityandtobe
optimisticaboutthepossibilityofusingmodels todefinemeaningfulanduseful
parameters,evenwhentheyareincorrect.
Inconclusion, FromFiniteSample toAsymptoticMethods inStatisticspro-

videsa solid introductiontobasic asymptotictheoryinstatisticswithonly
modestmathematicalprerequisites,andwillbe usefulas a textbookforbe-
ginninggraduatestudentsandas a referencebook forstatisticalscientistsand
researchersmoregenerally.I finditdisappointinglylackinginconnections to
muchofthecurrentresearchdirectionsinstatisticsingeneralandasymptotic
theoryinparticular.The readerwillneedtolook elsewhere fortheseconnec-
tions.

JonA. Wellner
UniversityofWashington
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Non-Equilibrium Statistical Mechanics and Turbulence.

JohnCardy, GregoryFalkovich, andKrzysztofGawedzki. New

York,NY: Cambridge UniversityPress,2008. ISBN 978-0-521-71514-0.
x+ 161pp.$52.00 (P).

Thisbook comprisestheauthors'lecturenotesfromtheLMS 2006 Sum-

merSchool organizedbytheeditorsattheUniversityofWarwickandheldin
conjunctionwiththeWarwickTurbulence Symposium/Workshop.The authors
havecorrectlyidentifieda significantgap inthephysicsliterature.Despite the
substantialbodyofworkthathas accumulated onusinga diverserangeofad-
vanced nonequilibriumstatisticalmechanics toolstoattackproblemsinturbu-
lence research,thereisnosinglecomprehensivetextorreferenceonthesubject.
This volumeoflecturenotesisofferedas anattempttobeginaddressingthat
need.

The subjectmatterispartitionedintothreesections,each presentedbyone
oftheauthors.GregoryFalkovich leads withturbulencefromthestatisticalme-
chanics perspective,followed byKrzysztofGawçdzki onapplyingstatistical
mechanics approaches topassive advection.JohnCardycloses witha section
onfield-theoreticmethodsforaddressingnonequilibriumcriticalphenomena.
Each authorprovidesa setofproblemstoaccompany thenotes,along with
highlydetailed solutionsandcopious referencestobothpreviousandstate-of-
the-artresearchforadditionalreading.

Of thethreecollections ofnotes,Gawçdzki's isperhapsthemostsuccessful
instructuringthematerialinawaythatcan serveas a stand-aloneteachingtext
foradvanced graduatestudentsorresearchersinturbulencetheory/statistical
physicswhowould liketoexpand theirhorizons.In44 tightlystructuredpages,
heestablishesthecontextformodernturbulencetransporttheoryandthentakes

thereadersmoothlyfromtheNavier-Stokes equations throughtransportofpar-
ticlesandfields,tomultiplicativeergodictheory,andfinallytoa clear and
illuminatingdiscussion oftheKraichnanmodel- thelastinanastonishingly
concise 24 pages. Problems areintegratedintothediscussion toprovidefood
forthoughtalong theway.I especially appreciated theitalicized remarksthat
guide thereaderthroughthematerialwithbriefmilepostsummariesofimpor-
tantpoints,supplementarymaterial,andcautionarynotes.Itisas iftheauthor
isstandingbeside thereaderofferinga gentlenudgewhenthegoing getstough.
The bibliographyisalso themostextensiveofthethreesectionsanddelves the
mostdeeplyintothecurrentliterature.

The Falkovich section,whichintroducesthereadertoturbulencetheoryin
thecontextofnonequilibriumstatisticalmechanics,issimilarlycomprehensive
andconcise butflowsless smoothly.Transitionsbetweenthetopicsaresome-
timeshardtofollowfora readernotalreadyfamiliarwiththesubject.

The finalsectionbyCardy,tacklingturbulencetheoryvia field-theoretic
methods,istheroughestofthethreesections.Itismorea compilation oflec-
turenotesratherthana complete text.The introductorynotesestablishonlya
minimalcontextforthematerial,andlittleoverarchingvisionisprovidedfor
whattheauthorexpectsthereadertobe able totakeaway fromthediscussion.
This ispartlya matteroforganizationandediting- forexample, thesummary
ofa generalstrategyforattackingreaction-diffusionprocesses would be bet-
terincluded intheintroductionthanas a bridgeintoSection 3.6. The rangeof
topicsisimpressive,butmoreworkoncapturingthebroadercontextthatthe
authorlikelyprovidedinthecourse itselfas hetaughtthematerialwould have
been helpful.
Insum,thisvolume initscurrentlecturenotesformislikelytobe most

usefulas a reviewoftheleading-edge theoreticalworkonturbulentsystemsto
researcherswithin-depthunderstandingofstatisticalphysicswho arealready
reasonably familiarwithandwanttoexpand theirunderstandingofturbulence
theory(or vice versa). The finalfieldtheoreticsectionwould be particularly
heavysailingforanyonenotalreadyquitefamiliarwiththesubject.The col-
lectednotesalso would serveas a good outlineforanadvanced topicscourse
orseminarseriesinturbulencetheoryandnonequilibriumstatisticalphysicsfor
graduatestudents,postdoctoralstudents,and professorswithgood backgrounds
inthebasics ofthosefields,andtheirguidance, pointersandreferencesforfur-
therstudycan provideanexcellent resourcefornewresearchers.

MaryZ. Fuka
TriplePointPhysics,LLC

Sparse Image and Signal Processing: Wavelets, Curvelets, Mor-

phological Diversity.

Jean-LucStarck, Fionn MURTAGH,andJalalM. Fadili. New York,
NY: Cambridge UniversityPress,2010. ISBN 978-0-521-1 1913-9. xvii+
316 pp.$70.00 (H).

This book deliversa wide andup-to-datereviewofmultiscalemethodsand
theirapplications insignalandimage processing usingwavelets andtheirvari-
ants.Multiscale methodshave been applied tovariousproblems,includingde-
noising,sparsesignaldecomposition, compression,andfeaturedetection.Ar-
eas ofapplication include medicine,biology,physics,seismology,geology,
metrology,mechanical andcivilengineering,astronomy,digitalmedia,and
forensics.As can be seen inrecentstatisticaljournals (see, e.g.,Cai etal.2009),
multiscale methodsprovideimportanttoolsfortheoreticalandapplied statisti-
cal problems.Amajorthemeofthebook isthesparserepresentationofa signal
orimage usingregularization.Regularization methodsprovidetechniquesfor
significantlyreducingtheactual complexityinvolvedinthemodel estimation
procedure.Inthisbook, regularizationisidentifiedwithpenalty-basedmethods,
suchas hardand softthresholding.

As theauthorspointoutinthePreface,fewbooks inthisarea aimtofillthe
gap betweenmathematicalapproaches and application-orientedexperiments.
This book istheauthors'attempttobridgethisgap. This isa much-needed
workwhose value isclear,andI applaud theauthors'effortintacklingthis
topic.On theotherhand,ifone islookingfora book thatismathematically
rigorousandself-contained,thiswould notbe thebestchoice, because itswide

coverage comes attheexpense ofdeep discussion. Mathematical derivationsof
theformulasareomitted,leaving thereadertoconsultthereferencelistsfor
moredetailed information.Thus,thisbook ismostsuitableforreaderswho al-
readyhave some knowledge ofsignalandimage processing andareinterested
inlearningmultiscalemethods.Inaddition,statisticianswithexperience inboth
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