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Against Lewis: branching or divergence?

Tomasz Placek *

Abstract:
| addressomeinterpretationalssuesof thetheoryof branchingspace-times
anddefendit againstDavid Lewis’ objections.

1. Introduction

Following Belnap(1992),in Kowalski andPlacek(1999),Placek(2000a,b),
andMiller andPlacek(2001),we developeda framavork of stochasticout-
comesn branchingspace-time$SOBST)andappliedit to someissuesn the
philosophyof quantummechanics.The SOBSTframework is an alternatve
to David Lewis’ possibleworlds, andis particularly suitedto discussques-
tions like determinismor causality The modelshave muchto recommend
them: (1) branchingcanbeinterpretedooth ontologicallyandepistemically
(2) themodelsarelocalin thesensef concentratingnrathereventsandtheir
outcomeshanhistoriegor possibleworlds),andfinally, (3) crucialstructures,
calledfamiliesof outcome®f eventsform Booleanalgebrasandthis permits
the introductionof Kolmogororian probabilities. Yet, thereappeardo be a
seriousphilosophicalproblemwith thesemodels:theseare branching mod-
elsandthatgoesagainsthe majority opinion,aseloquentlyvoicedby Lewis,
thatbranchings highly problematic.Thus,it is theassessmenmf Lewis’ ar
gumentsagainstranchingthatthis talk is about. To preparethe groundsfor
this discussionye will begin with a non-technicatketchof SOBSTmodels.

2. Stochastic outcomesin branching space-times

The underlyingperceptionof the SOBSTmodelsis that possibility is a rel-
ative concept,asthe phrases:‘one event makes anotherevent possible’or
‘giventhatoneeventoccurs,someothereventis possible’suggest. We say
for instancethat+ and — aretwo alternatve possibleresultsof a measure-
mentevent,meaninghatif, asamatterof fact,themeasuremergventoccurs,
oneof two alternatve continuationof it, onewith the 4 resultor the other
with the — result,is to follow. A naturalmodelof a measuremenwith two
possiblecontinuationconsistof two possiblehistoriesthatsharea common
initial sggmentcontainingthe measuremengvent, but differ in their future
parts,asone containsthe + result,andthe otherthe — result. A historyis
identifiedwith a space-timaakentogethemwith anassignmenof statego all
its regions. Thus, branchinghistoriesare built uponbranchingspace-times.
Accordingly, the questioncomesto the fore of what exactly the shapeof a
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sharedsegmentof two space-timess. With respecto this, we draw a dis-

tinction betweenchoicepoints,i.e., point-like changy eventsresponsibldor

a separatiorof histories,and surfacesof divergence,alongwhich the sepa-
ration propagategylobally. As anillustration, considera point-like particle
hitting a translucenmedium,with two possibleoutcomesof it: the particle
being transmittedor the particle being reflected. We take two Minkowski

space-timesstipulatethata pointin oneanda pointin theotherrepresenthe
coordinatef our choicepoint, andthenpastethe two space-timest these
two pointsand‘below’ them,while keepingthe space-timeseparatéabove’

them.Following theargumentof Belnap(1992,411-414)we take it thatthe
sharedregion consistsof the backward light coneof a choicepoint andthe
wings, i.e., the totality of pointsspace-lile separatedrom the choicepoint.

Importantly if we allow for more than a single choice point, the resulting
surfaceof divergencewill be more complicated(seePlacek(2000b),yet, it

will still guaranteehattherelations’lying on (below or above) a surfaceof

divergence’areLorentz-irvariant.

Next, aneventis definedasaregion of a space-timehatis boundedrom
aboreandhasa stateassignedEacheventhasoutcomesi.e., possiblecontin-
uationsof it, andthefamily of outcomef aneventformsaBooleanalgebra.
Thisfactpermitsoneto assignrKomogorwian probabilitiesto outcome®f an
event. Giventhatsomeotherconstraintsarefulfilled, we interprettheseprob-
abilitiesontologically i.e., asweightsof objective possibilities(chances).

Finally, a SOBST model hasan attrition function, which representshe
ideathat actualisatiorof one outcomeof an eventmakesotheroutcomesof
this eventno longerpossible.We call this ‘attrition’ sincethe factthatsome
outcomedecomenolongerpossiblemeanghatsomepossiblehistoriescease
to bepossiblej.e.,they undego attrition.

3. Branchingvs. divergence

| sketchedabove a branchingframewnork whosetwo essentiaklementsare
outcomef eventsandattrition of non-actualise@utcomesfrom which at-
trition of historiesfollows. Now we canturnto interpretationalssuesandin
particular to theinvestigationof Lewis’ objectionsto branching.

To begin with, obsene thata SOBSTmodelusuallyhasa numberof his-
tories,which raisesthe questionof whetherall thesehistoriesarebelievedto
bereal?To answethis, take anotethatSOBSToffersatechniqueof deciding
whethera given stochasticexperimentallows a deterministicdescription. If
it does thenthe experimenthasa deterministicomodel,i.e., onethatcontains
asinglehistoryonly. Thus,the questionof reality of historiesis troublesome
only if we have a modelthat cannotbe extendedto a deterministicone. In
suchcasesve may indeedsaythat SOBSTis committedto mary histories.
However, sincethe otherside of proliferatingbranchinghistoriesis the attri-
tion of thosebranche®f historieshathave notbeenactualisedit is still better
to saythat SOBSTis committedto thevision of anopenfuture,accordingto
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whichanevent,thoughperhapsiotevery event,hasmorethanonealternatve
outcomes.In otherwords,theremay be mary alternatve future possibilities
of an event, and this we may expressby sayingthat thereare mary alter

native possible futures. Yet, astime passesat mostone atomicoutcomeof

an eventbecomesactualisedwhich agreeswith our intuition that the event
hasexactly onereal future,andthatwe have exactly onerealfuture. Yetthe
guestionof why from amongour mary possiblefutures,this oneratherthan
someotheronebecomeseal,is not somethinghatcanbe answeredat least
if indeterminisnis true.

Now, opennes®f the futureis temporal,thatis, an outcomeof an event
that might have beenactualisedoncethis event occurred,but did not, is no
longerpossible.How is this representedh SOBST?The answeris thatthe
degreeof opennes®f the future dependson time, thatis, oncea given out-
comeof someeventis actualisedthe actualisationof ary of its alternatve
outcomesds no more possible. This ideais capturedin the conceptsof the
branchingof historiesandthe attrition of thosebrancheghat have not been
actualised—sePlacek(2000b).To represenanopenfuture, historiesareas-
sumedo branchalongsurfacesof divergence As time passesthosebranches
thatarenotactualisedareerased.

At this pointonemay askhow attrition of branchegropagates space-
times,or, in otherwords,whatthesurfaceis alongwhichattritionoccurs?Yet,
it is exactly the samesurfacealongwhich historiesbranchandalongwhich
all but onebranchareerased.In the specialcaseof a single choicepoint of
Minkowski space-timeshistoriesbranchandundepo attrition alongthe fu-
turelight coneof this point, but in generakurfacesof divergenceandattrition
aremorecomplicated Note alsothatthereis no twilight zonebetweera still
possiblehistoryandanalreadyimpossiblehistory: attritionis razorsharp.

Branchingis an alternatve to the much more popularLewisian view of
possibleworldsthatdiverge but do not branch.Thedifferences thatbranch-
ing historiesdo overlap, which meansthat they have a commoninitial seg-
ment,wheread_ewis’ divergentworlds areanalysedn termsof duplication.
Duplicatesare separatethatis, non-overlapping,objectsthat agreewith re-
spectto naturalpropertiesandrelations. Two worlds arethensaidto diverge
iff they arenot duplicatesbut aninitial segmentof oneworld andan initial
sgmentof the otherareduplicateqLewis, 1983, 359).

It is commonlybelievedthatLewis shovedthatbranchings problematic
in awaythatdivergingworldsarenot. Lewis’ objectionsarerelatedo thetask
of representinghe semanticf modaldiscoursen modelswith branching,
andwe have notbuilt a SOBSTsemanticgor modal(andtemporal)discourse
yet. Thus,whateser| sayonthistopicis still tentatve.

Lewis’ first agumentagainstoranchingconcernsndividuation,sol need
to say what individuals are in the SOBST framavork. SOBST modelsdo
not distinguishbetweematuralandartificially canedindividuals,andhence
an individual is just a part of a history, thatis, an event. An individual is
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thuscontainedn mary histories,in general. To illustrate, Gottlob Frege, in

his spatiotemporakntirety and as he really was, belongsto mary histories
thathave branchedr will branchafterhis death,viz. historiesthat have not

yetbeenerased However, only oneof thesehistorieswill ultimately survive

the processof the attrition of branches—thiss the real history. Further to

accommodatéor theintuition that Frege could have beendifferent,we pos-
tulate that somepossiblehistoriessplit in Frege’s lifetime, andthat eachof

thesehistoriescontainedsomeinitial segmentof thereal Frege. As Fregeis

long deceasedall but one of the brancheghat split ‘in’ Frege were erased.
But, significantly the historiesthat split in real Frege’s lifetime contained,
strictly speakingdifferentindividuals (events),their commonfeaturebeing
thatthey sharedsomeinitial segmentof the real Frege. This shouldanswer
thefirst agumentof Lewis (1986,199),the heroof which, though,is Hubert
Humphre andnot Gottlob Frege:

He could have had six fingerson his left hand. Thereis some
otherworld that so representdiim. We are supposinghow that
representatiorde re works by trans-world identity. So, Hum-
phrey, who is a part of this world and here hasfive fingerson
theleft hand,is alsoa partof someotherworld andtherehassix
fingerson hisleft hand.Qua partof thisworld he hasfivefingers,
gua partof thatworld hehassix. He himself[. . .] hasfivefingers
ontheleft hand,andhasnotfive, but six. How canthis be?

To reply, we needto distinguishtwo ways of understandinggomeones
sayingthatHumphre couldhave hadsix fingerson hisleft hand.First,some-
onecansaythis without believing thattherewasonceatime at which it was
indeterminateandchang whetheror not Humphrey would grow a sixth fin-
geron his left hand. One assertghe statemenbn the basisof therebeing
somehumanindividuals,e.g.,Ann Boleyn, who hadsix fingerson onehand,
which is takenasthe evidencethatHumphre’s having six fingerson his left
handwould not contrarenelaws of nature. This kind of possibility is what
in branchingrameworksis calledconceivability. And, if Humphre’s having
six fingerson the left handis understoodisa merelyconcevablestateof af-
fairs,we arenotin ary conflict with Lewis’ framework sinceto accountfor
concevability, SOBSTassumeseal Humphrey andhis counterpartén alter
native histories,noneof themoverlappingwith another On the otherhand,
the statementould meanthatasa matterof fact,therewasoncea possibility
thatHumphre shouldgrow six fingerson his left hand—thisis calleda pos-
sibility based on reality.? In this caseto think thatHumphre couldhave had
six fingerson his left handis to think thatat someearlierstageof hislife, say
in his stageS beforeJan. 1, 19132 the sixth finger could have grown on the
left handof that stageof Humphre/'s. To representhis, onebuilds a model
with oneevent,Humphre in stageS, thatis sharedoy at leasttwo histories,
which splitimmediatelyabove this event. Thetwo historiescontaindifferent
continuationof Humphre in stageS, one continuationwith five fingerson
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theleft hand,andtheotherwith six fingersontheleft hand.Accordingly, one
historyhastheindividual (event)with five fingerson hisleft handin his after
stages life andtheotherhistoryhastheindividual (event)with six fingerson
his left handin his afterstages life. Thus,thetwo contradictingproperties,
of having five fingersandhaving six fingerson theleft hand,referto two dif-
ferentindividualsthatsharesomeinitial sggment,andonly oneof themis in
ahistorythathasnotbeenerasedHence no contradictionensuesOf course,
this is only a sketchof a full reply, sincewe needto be preciseasto what
the continuationsare; otherwiseyour readingthis paperis a continuationof
Humphre at stageS aswell. Yet, evenwithout elaboratingarny further on
this problem,| believe, theanswersufiicesto disarmLewis’ objection.

Onemay neverthelessaythat the problemresurbicesoncewe consider
Humphrey beforestagesS, saypre-S-Humphrg It appearghatpre-S-Hum-
phrey hasfive fingerson his left handqua beingin one history and hassix
fingersonhisleft handgua beingin anothetistory. However, this conclusion
followsin anon-tensegbictureof languagewherewe considersentencebk e
‘Pre-S-Humphrg, who finisheson Jan.1, 1913, hasfive fingerson his left
handon Oct. 1, 1969'. SOBSTis not committedto non-tensedsemantics,
but, on the contrary naturallysuggest¢ensedsemantics.So, in accordwith
our everydayway of speakingfrom the factthat‘Humphrey could have had
six fingerson his left hand’is representedly thereoncebeinga continuation
of pre-S-Humphne with six fingerson his left hand,it doesnot follow that
pre-S-Humphng hadsix fingerson his left hand.

Lewis’ secondworry concernsthe demarcationof worlds—seelLewis
(1983,360):

[O]verlapof worlds interfereswith the mostsalientprinciple of
demarcatiorior worlds,viz. thattwo possiblandividualsarepart
of the sameworld iff they arelinked by somechainof external
relations,e.g. of spatiotemporalelations.

Thereis aneasyanswelto thisin the SOBSTframewvork. Thecrucialrelation
of SOBSTmodelsis thatof two space-timepointsbeingorthogonalrelative
to anevent,writtenx | 5 y andinterpretedassayingthatz andy belongto
differenthistoriesthatsplitin event £, andhencer andy cannotbe causally
connectedThistrivially yieldsthis specialdemarcatiorprinciple: two point-
like individualsx andy arepartof the sameworld iff (1) for ary eventFE, it
is notthe casethatz | p y and(2) thereis a z suchthatz < x andz < y.
Clause(1) appeardo incorporatethe intuition that Lewis voices. Clause(2)
is rathertechnical,andis neededo accountfor historiesthatdo not have ary
sgmentin common.The principle easilyextendsto otherindividuals.

Thefinal, andl think mostseriouspf Lewis’ agumentsagainsbranching
concernghe meaningof thefuture:

[A]ln inhabitantof the sharedsegmentcannotspeakunequvo-
cally of the world helivesin. Whatif he saystherewill bea sea
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fight tomorrav, meaningof courseto speakof the future of his
own world, andoneof the two worlds he livesin hasa seafight
thenext dayandtheotherdoesnot? (Lewis, 1983,359-360).

Supposedlythe branchingtheoristis in for troublewith the phrase'the fu-
tureof ... . Grammatically it looks like a definite description,and this
standardlyinvolvestwo things: thereshouldbe exactly oneobjectthatis the
futureof . .. (callthistheuniquenessondition),andthepropertyof being the
future of ... shouldsuffice to pick out this single object(dub this the suffi-
cieng/ condition).In branchingmodels thereis no problemwith uniqueness,
sincethereis exactly onerealhistory, andhencearnything realhasexactly one
realfuture. But sufficiency appeargo be a problem:if indeterminismis the
caseno matterhow muchwe extendthe phrasethe futureof ... " andhow
well we understandt, wewill notbeableto saywhatthisfutureis. Moreover,
if thereis no endto theworld, no onewill ever be ableto do so. Metaphor
ically, even God, whosepredictive capacitiesare limited by indeterminism,
cannotdo so.Yet, in my view, it is a mistake to take * thefutureof ... ’ asa
description.
Lewis (1986,207) considerghreewaysof understandinghis phrase:

If therearetwo futures,andboth areequallymine with nothing
to choosebetweernthem,andoneholdsa seafight andthe other
doesnt, whatcouldit meanfor meto saythatthe future holdsa
seafight? Not arhetoricalquestion:.we have threeoptions.(1) It

is falsethatthe future holdsa seafight; becauséthe future’ is a
denotationlessmproperdescription.(2) It is true thatthe future
holdsa seafight; becauséthe future’ denoteseitherof thetwo

partial futuresbut rathertheir disunitedsum,which doeshold a
seafight. (3) It is neithertrue nor falsethatthefutureholdsa sea
fight; becauseéthe future’ hasindeterminatedenotationandwe

getdifferenttruth valueson differentresolutionsof the indeter

minagy.

But, asLewis shaws, noneof thesethreeoptionsis tenable.

‘The future holdsa battle’ is not a sentence/ou will normally hear It is
atranscriptionn anon-tensedanguageof usualtensedsentencebke ‘There
will be a battlein thefuture’, or ‘Therewill be a battletomorron’, or ‘There
will be a battlenext year’. SOBST by supportinga tensedsemanticsdoes
nottake Lewis’ sentenceo be anadequatéranscriptionof ary of thetensed
sentencegxemplified above. It morewer regards‘The future holds a bat-
tle’ asa theoreticalconstructof non-tensedsemantics. Thus, it takesasa
tasktheexplicationof the functioningof sentence futuretenseratherthan
Lewis’ ‘The futureholdsa battle’. Moreover, takingthe differencedetween
thetensesaasfundamentalthereis little incentive to believe thatthe explica-
tion of the discoursen future tenseshouldbe similar to the explication of
discoursesn othertenses.in particular sincethe assertiorof ‘Therewill be
abattletomorrov’ canmeanasdifferentthingsasmy corviction thata battle
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tomorraw is highly probable,or my intentionto wagea battletomorraw, or

the fact that the battle is necessarygiven the presentstateof affairs, some
notionsfrom pragmaticsareneededo accountfor assertion®f sentences

futuretense apartfrom a notionof truth.

Neverthelessthe basicconceptneededor a SOBST accountof tensed
discoursds that of outcomesof an eventcontainingan act of assertiorof a
tensedsentencewith wordslike ‘tomorrow’, ‘next year’, or ‘future’ indicat-
ing how largea partof anoutcomes meant.Thus,| rejectLewis’ questionof
what ‘the future’ or ‘tomorrow’ standgor, by sayingthaton their own these
wordsarenotreferringexpressionsAnothernotionneededs thatof attrition,
aswith this we have the notion of a once,but no longer, possibleevent,and
the notion of the real history Thenonesenseof a persons assertioriThere
will beabattletomorron’ hasthis explanation:in anoutcomeof somespeci-
fied eventcontainingtheactof assertionn questionthereis aneventof battle
thatis locatedin somespecificpartof this outcome andmorewer, this event
belongsto the historythatis not erased.

Onthistranslationthe questionof whethertomorrow’ refersto a partof
somesingle outcome,or to partsof mary outcomesjs answeredy saying
thaton its own ‘tomorrow’ doesnot refer However, ‘tomorrow’s battle’ as
utteredin this modeof speakingrefersto aneventthatis (1) somespecific
partof an outcomeof the eventof assertinghe sentencexnd(2) this part of
this outcomebelongso the historythatis noterased.

To make this analysisprecise,we need,however, to first erecta seman-
tics of tenseddiscourseon the SOBSTframewnork. Sincewe do not have it
yet, what| saidabove is merelya sketch of answerto Lewis’ objectionsto
branching.Yet,| believe thatevenatthis preliminarystaget canbe seerthat
Lewis fails to shawv that branching,SOBST style, is more problematicthan
diverging possibleworlds. And, sinceSOBSTis mathematicallymore pre-
cise,hasnicemathematicapropertiesandis applicableto experimentabata,
it is preferable) believe,to Lewis’ framework of diverging possibleworlds.

Notes

*  This paperheaily dravs on ChapterB of my bookls Nature Determinis-

tic?, JagiellonianUniversity Press Cracav 2000. Author’s addressDe-

partmentof PhilosophyJagiellonianUniversity, Grodzka52, PL 31-044

Cracav, Poland,e-mail: uzpl acek@yf - kr . edu. pl .

In branching framework, the distinction betweenrelatve possibility

and possibility smpliciter is modelledby the distinction betweenpossi-

bility based on reality andconceivability—seee.g. Xu (1997).

2 Thedistinctioncomesfrom Xu (1997).

3 HubertHoratioHumphrgy, Vice-Presidenof the United StatesunderLyn-
donJohnsorn(1965-69)Jivedfrom 1911to 1975.
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