Chapter 1 - Background

This chapter has four parts. In the first part, | set out
the issues to be discussed in the rest of the thesis
pertaining to events in general terns by way of "frame
setting."” Then in the second section, | shall briefly

expl ain ei ght philosophical reasons for this project so as
to situate it within the philosophical tradition. In the
third section, | defend the scientific relevance of the
thesis as befits its status as a work in science oriented
net aphysics. The fourth and final section of this chapter
shal |l discuss what | call "the division of |abour” as it
pertains to events. This section di scusses how phil osophers
have approached i ssues surroundi ng events and expl ains the
nmet aphysi cal focus of the present thesis. It contrasts the
met aphysi cal approach of the current work with the

epi st enol ogi cal and semanti c approaches found in other

wor ks on events, and draws some met hodol ogical norals to be
used later. It also cautions as to why this division of

| abour is inportant, as it wll partially explain ny

sel ection of Davidson's work as a starting point for the
thesis. This latter topic |eads us straight into chapter

t wo.

Section 1 - Frame Setting / Introduction

This section discusses briefly the issues which will be
def ended and debated in this thesis and how they relate to
the existing events literature and other branches of

phi | osophy.

This thesis principally centers around two main questions.
These are: what distinguishes events from each other and
from ot her objects'? (Object here is the basic ontol ogical
category to which "everything" belongs.)

It may be noted that | use sone phil osophical and scientific
vocabulary in a way that may be unfamliar to the reader. The reader is
rem nded that there is a glossary in appendix | of this text.
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But first, what is an event? A happening, occurrence,
genui ne change. Fallings, kissings, oxidations, |ovings,
swervi ngs, conpressions, and nmany nore are all events.

Pl ato and Socrates m ght accuse nme of giving a "hornet's
nest explanation,”™ but giving a precise definition is not
easy. | suggest that readers adopt an intuitive
understanding to begin with and follow the argunents in the
thesis to refine her intuition. In this sense, this work
(particularly in chapter 4) can be | ooked as a protracted
inmplicit definition.

As may be inferred fromits title, this work takes Donal d
Davi dson's views (e.g.: 1980 [1967a], 1980 [1969], 1980
[1970a], 1985) on events as its starting point. In

Davi dson's account, events are concrete particulars, though
they are of various kinds, and are distinguished from ot her
events by their causes, effects® and spati ot enpor al

| ocation of occurrence®. They are distinguished fromthings
by being essentially dynam c in character. However, events
are one sort of change in the world, distinguished from
certain kinds of nerely relational change. Di stinguishing
events fromother objects is the problem!| herein call the
"identity problem™ and distinguishing events from each
other is the "individuation problem™ By |ooking at the
characteristics of events understood in solving the forner
problem we may then proceed to solving the second problem
By | ooking at the second problem however, we |earn what
makes events identical and thus, what sorts of
characteristics they have - which feeds back into the first

21t should not be prejudged at this stage whether all events have a
cause and effect. This principle of individuation (loosely stated for
the nonent) does not in itself rule out causeless or effectless events,
or events with nultiple causes and effects. My theory of events shall
take a stand on these issues in due course.

® Readers famliar with Davidson's views may note that he has actually
changed his position over the years. In chapter two | shall trace this
devel opnent and | shall discuss why | take this description of

Davi dson's views to be the one nost useful for a starting point.
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guestion. W thus have an exanple of a virtuous circle.

Lei bni z' | aw does give us a general criterion of identity
for any object whatsoever, but this does not allow us to
performthe individuation analysis just nentioned precisely
because the hypothesis is too strong (or too weak,
dependi ng on one's point of view) - i.e., it does not tel
us anyt hing about events in specific - and how they are not
i ke other objects. Furthernore, as LePore (1985, pp. 161)
poi nts out, having a weaker criterion of individuation of
events allows us to avoid "reducing" events to their
"constituent" properties, things, etc. As sui generis
objects they are ontically individuated and identical in
their own fashion. This is in line with ny (and Davi dson's)
view that events are a basic ontol ogical category. As we
shal | see, Davidson considers both the problemof identity
and the probl em of individuation.

However, Davidson’s analysis fails when cases from physics
are exam ned, as we shall see in section four of the third
chapter of this thesis. Thus in order for his account to be
rendered nmore useful in a science oriented netaphysics, it
nmust be nodified in the light of scientific findings. To
acconmplish this task, | shall find that it is necessary to
revise and add to his account of cause, change and property
as they pertain to events. Since this work is only a study
of the problemof the individuation and identity of events,
I shall renmain agnostic on many other details of these

nmet aphysical terns. The goal of this thesis is thus to
performthese required revisions while ultimtely adopting
as much of Davidson's account as possible, and thus answer
t he questions | began this section wth.

These new (to Davidson at |east) characteristics which

shal |l be used to nodi fy Davidson's account involves
adopting sone features of a "property exenplification" view
of events. The nodified account that results has many
features of Kims (1993). How this is to work is elucidated
in chapter four, particularly section four.
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Section 2 - Phil osophical Rel evance

No phil osophical problemexists in isolation. This truism
shoul d nevertheless rem nd us that there is sone nerit to
situating the problens of events that will concern us in a
| arger phil osophical context to see what solutions (or |ack
t hereof) woul d affect an understandi ng of events and be

af fected by sai d understandi ng.

To this end, let us note that Davidson has provided four

di verse* phil osophical reasons for investigating the issues
surroundi ng the two problens of events above. Let us | ook
at his reasons, unpack thema little, and then exam ne
several of ny own. He suggests that there are four

phi | osophi cal reasons for doing this investigation. First,
the notion of event figures promnently in the philosophy
of action; second, events figure promnently in many
accounts of explanation in epistenology; third, issues over
the identity of events fuel debates concerning the various
"identity theories' of mnd; fourth, in semantics certain
sentences cannot be easily analyzed as to their neaning
(and truth conditions) unless there are such objects as
falls, strollings etc. (1980 [1969], pp. 164 ff.). As we
shall see in chapter 2, Davidson develops this latter point
into an argunent in favour of postulating the existence of
events.

The first of Davidson's reasons can be understood if one
recalls the possibility that actions are one kind of
events. (It is normally taken that actions are events,
except by those (e.g. Chishol m1985) who deny that there
are events.) Know ng how to individuate events and hence
actions allows the action theorist to elucidate such
notions as the various species of responsibility, the wll,
et c.

* The fact that this list is diverse should not raise any concern - |
shall not actually deal with the outcone of the new view devel oped on
all these areas of investigation in this thesis - that is work for
anot her tine.
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The notion of events figures promnently in accounts of

expl anation as follows: to explain a fact is to exhibit why
it is the case and why it is not otherw se. A change is one
sort of common fact to explain, and many changes are
events. We shall see, whether certain kinds of changes are
events and obtain an ontol ogi cal category which wll affect
our accounts of explanation. One's views on change al so

i nf orm our understandi ng of events; | shall discuss this
issue in great detail when | discuss inertia and Newon's
laws in chapter four.

In philosophy of m nd, Davidson's third suggested use for
our understandi ng of events, there is debate over in what
sense nental events are material (or physical?) events. To
evaluate clainms of this sort, we need a robust conception
of event identity. Davidson perforns a m nd-body event
analysis hinmself in 1980 [1970b]. Note that this use of
events is not limted to any particular side of this
debate; to deny or affirmthe thesis of identity requires
use of events. If one holds that nental events are not
material, for instance, one nust devel op an account of
events which permits two radically distinct ontol ogical

ki nds and explain how they interact (or do not, but appear
to.)

Davi dson's final area where an understandi ng of events

pl ays a phil osophical role is in the context of semantics.
Engl i sh, when anal yzed (as Davidson hinmself did starting in
his 1980 [1967a]) suggests that we speak as if there were
such objects, hence, to retain this weakly reali st
semantics we ought to postulate events. In chapter 2, |
shal | investigate how this semantic and | ogical analysis
suggests a netaphysics. O course, were it to turn out that
events were nonexi stent or radically unlike how we
implicitly tal k about them our semantics woul d have to be
revised. Thus either way, investigating events would affect
our semantics. For instance, if there were no events, this
woul d weaken a realist semantics, as a realist semantics
appears to require the existence of events. These final
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reasons shall also occupy us somewhat in chapters two and
three as | suggest one mght think that semantics is nore
connected to netaphysics than the current author does.

Davi dson has thus provided us with two netaphysical, one
epi st enol ogi cal and one semantic reason to study events.
However, there are at |east four other philosophical
(primarily metaphysical) reasons to investigate events that
Davi dson has not suggested. These reasons, |ike Davidson's,
are ot her philosophical puzzles and interests that are
affected by the study of events. Investigating events nust
constrain and be constrained by these other areas of
inquiry.

Let us |l ook at these now First, a study of events affects
our study of causation and properties. In some conceptions
of events (including Davidson's and the one | shall later
adopt in section four of chapter four) they are the sole
rel ata of causation. Those who hold that there is sonething
i ke "fact causation"” (or "property causation") shall see
that events affect their understanding of these too. Events
are ontologically distinct from but are neverthel ess
strongly "connected to" properties. The study of events has
also led to a greater clarification of the difference

bet ween causes and enabling (or initial) conditions
(Lonmbard 1990, pp. 195-196). | shall in turn readopt this
distinction to elucidate nmy conception of events in chapter
four.

Second, as stated previously, events are changes of a

speci fic kind. But, many authors (e.g. Davidson 1980
[1967a]; Bennett 1988 pp. 53 ff.) hold that nere relationa
changes of certain kinds are not events. Thus, our study of
events shall shed |ight on our views of relational
properties. It also illum nates our conceptions of
intrinsic properties, as this work will enphasize the
contrast between the two sorts of properties in a way which
is perhaps unfamliar to sone phil osophers. (See chapter
three, section four for the setting out of this problem and
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chapter four, sections one through four for its
resolution.) Understandi ng why sonme nerely rel ationa
changes are not events will thus give us a useful but
negati ve conponent to ny principiumindividuatonis for
events. My solution to the question of "relational events"
makes use of ny understandi ng of causation, and hence is
dependent on that for support.

Third, understanding events may yield a greater
under st andi ng of obj ect persistence in the philosophy of
space and tine. McCall (1994, pp. 216) has suggested that
the different natures of events and things explains their
di fference in persistence conditions. The conception of
events devel oped herein shall thus help us evaluate the
nmerit of this suggestion. Specifically, his suggestion
(1994, pp. 214) that events are necessarily 4 dimensional
is adopted in sone fashion in the thesis, though they may
nevert hel ess have an infinitesimal (or Planck Iength)
tenporal dinmension. | shall not specifically draw any
noral s about persistence, but note that our account of
events affects conceptions about what undergoes changes.
(See chapter four, section four's discussion of an

oxi dation-reduction reaction and brief remarks on

persi stence through changes based thereon.)

Fourth, it should go without saying that a study of events
af fects our understandi ng of general ontology. Wether it
turns out that events are inportant objects in the world,
the contrary, or anything between, understanding events
enriches this general understanding of what objects there
are.

Section 3 - Scientific Rel evance

Since this work is partly a work in the phil osophy of
science, it bears investigating what understandi ng of
events is found in science. This takes two distinct forns.
One is analyzing the uses of the word "event"” as it occurs
in scientific contexts. The other is seeing whether the
pretheoretic concept fromordinary |ife seens to be adopted
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(to whatever degree) by scientific investigation. (As wll
be di scussed below in section four, this is a "check"” on
t he natural |anguage anal ysis that many phil osophers do.)

These three neanings are as follows: Hawking (1988) uses it
t hroughout to mean both a spacetine quadruple (x,y,z,t) and
a happening at said quadruple. Benson (1991, pp. 796 ff),
according to Stenger 2000b, uses it the way it is normally
used i n physics, nanely, as a spacetine quadruple. Auyang
(1995, pp. 129-132), on the other hand, finds these and
anot her nmeaning that of a point on a manifold, unhel pful

net aphysi cally. A spacetine quadrupl e does not do anything,
even in the context of substantivism (the thesis that space
and time are objects), so this notion does not capture the
pretheoretic notion that events are changes. A "happening"
at a location is a bit vague, but is an inprovenment over
the previous nmeaning. It also does not allow for events of

| arger than point size. Finally, the use of event as
"point on a manifold" is not satisfactory as it is a purely
formal object. Manifolds may describe the world, but the
world itself is not partially a manifold.

She instead suggests that the fundanental neaning of event
i n physics and net aphysics ought to be the excitation of a
quantum field at a point. These in turn can turn into

| arger (spatiotenporally) events by juxtaposing many tiny
excitations of a field. This may in turn have properties

t he conponents do not - i.e., energent properties. Auyang
does not discuss this possibility as she is only concerned
with Q-T. (If this sounds like turning a nmereologically
fused collection of point events into a process, this view
is correct, but not damaging. | shall discuss the

di stinction between events and processes as one of the
appl i cations of the account devel oped in section four of
chapter four.) | shall also discuss the nerits and
conpetitors (e.g. that of Bartels's 1999 [1998]) to
Auyang's proposal. | shall also evaluate the possibility of
the "energence" of other kinds of events based on sonme
consi derations fromchem stry.
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This brings us to the other source of scientific relevance.
Events in the 'netaphysical sense' (above) occur also in
physi cs. For instance, particles undergo swervings; photons
undergo diffractions and reflections; there are
oscillations of electric circuits and spring-body systens,
and many nore. It thus also bears investigating these
cases, which can be regarded as hal fway between the
strictly physics uses of the word event and the ordinary

| anguage conception. This is because the events in question
are not ones that are part of every day experience. The
refraction of photons happens daily, but we are not
experientially aware of its mechanism causes, many of its
effects, etc. Thus, they may allow us to discern features
of at least certain events that go beyond every day
experience. (This feature of many events will play a nost

i mportant role when | discuss the issue of whether al
events are caused.) This inplicit scientific use will also
provi de data for refining our pretheoretic conception
beyond ordinary | anguage. | will use these data to refine

t he account of events as nost philosophical discussions on
t he subject of events have not strayed much into scientific
ar eas.

Section 4 - Division of Labour

W have seen in the previous two sections that
under st andi ng events inpacts nany areas of science and

phi | osophy. This section of the thesis explains the

di vision of | abour | shall nmake use of in the rest of the
thesis. Since this work is a study in netaphysics, it bears
di sti ngui shing metaphysics fromtwo other areas of
phi | osophy events are relevant in so as to be cl ear about
what | amnot doing in the current thesis. This will allow
nme to make a few positive nmethodol ogi cal remarks concerning
the "science orientation"” of the present work and how it is
different from"natural |anguage" approaches in phil osophy.

First, it is necessary to distinguish netaphysics from
semantics. This nust be done in two sonmewhat distinct ways.
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| shall discuss the "natural |anguage anal ysis" practice
that is sonetinmes popular in philosophy, as well as the
role of semantics proper.

Many works on events, e.g., Davidson (1980 [1967a])
announces (pp. 105) that he is concerned with logical form
he (1985, particularly pp. 173-175) and Bennett's (1988,
particularly chapter 11) also study the semantic properties
of sentences, predicates, etc. having to do with events. It
is quite true that one can | earn about our ordinary

| anguage conception of the neaning of "event" and the
grammar of event terns (and their linguistic interactions
with other linguistic features) by studying our habits of

| anguage.

The above said, this thesis does take as mnethodol ogi cal
starting point the analysis of certain kinds of behaviour.
It has been sonething of a tradition in philosophy to do
this via linguistic behaviour. Davidson (as we shall see in
chapter two) uses a semantic analysis to draw a

nmet aphysi cal conclusion - that there are such objects as
events. There are at |east four reasons to suppose that
this analysis is not sufficient or is potentially

m sl eadi ng.

The first of these (and the nost inportant one as far as
Davi dson's analysis is concerned) is that this form of

anal ysis often makes the inference from"x is bound by an
(existential) quantifier"” to "x exists." This is rather odd:
as Chi shol m (1970, pp. 15) points out, often one quantifies
over tines. Chisholmdraws the conclusion that this would
conmt us to thinking that tinmes are objects. Since, however,
in science one quantifies over tines w thout thinking tines
are objects (as there are good reasons to suppose that tine
is arelation), Chisholms viewis possibly false. But, we
can al so say what appear to be true statenents about objects
either comonly accepted as fictional (e.g. characters in
Shakespeare's plays) or over objects whose exi stence
(fictional or otherwise) is a matter of contention. W
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certainly quantify over mathematical objects as relatively
uncontentious as nunbers. Yet, sonme (e.g. Bunge 1985, pp. 26-
40) argue that mathematical objects are fictitious. W have
t hus seen three possibilities for objects which are
quantified over and yet do not exist. First, as in the case
of times, we could be quantifying over what is (apparently)
actually the degrees of a relation and hence not over
objects. Second, as in the case of Shakespeare's characters,
we could be quantifying purely fictional objects. For
exanmpl e, we can say (apparently truthfully): "Some of the
fools in Shakespeare's plays are called Benvolio", which is
normal |y rendered sonething like [IX(Sx & Bx)). Third, we
coul d al so be quantifying over objects whose factua

exi stence is disputable, as in the case of mathemati cal

obj ects. The argunent from quantification is thus weak on

t hese grounds. Note that these all apply to attributes of
events (such as their principles of individuation) as well as
exi stence clainms. | shall discuss this latter issue further
in chapters 2 through 4 as | discuss, evaluate and then posit
features of events.

O her reasons to suppose that |ogical (or natural |anguage)
analysis alone is not sufficient for nmetaphysics are raised
by Davi dson hinself (1980 [1967b], pp. 146) (enphasis added):

"On the score of ontology, too, the study of logical form can carry us only a
certain distance. If | am right, we cannot give a satisfactory account of the
semantics of certain sentences without recognizing that if any of those
sentences are true, there must exist such things [objects in this thesis'
terminology - K.D.] as events and actions. Given this much, a study of
event sentences will show a great deal about what we assume to be true
concerning events. But deep metaphysical problems will remain as
to the nature of these entities. Perhaps we will find a way of
reducing events to entities of other kinds, for example sets of
points in space-time, or ordered n-tuples of times, physical
objects and classes of ordered n-tuples of such. Successful
reductions along these lines may, in a honoured tradition, be
advertised as showing that there are no such things as events.
As long as the quantifiers and variables remain in the same places,
however, the analysis of logical form will stick."

An (ontological) elimnation of events, a reduction of them
to somet hing el se, or some other change in our understanding
of them may come out of a further analysis. Davidson is
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rightly pointing out that this further analysis need not be -
and perhaps cannot be - based nerely on the semantic or
| ogi cal analysis of event sentences.

There is also the possibility, nore likely in the cases of
identity and individuation than in the case of existence,

that our pretheoretic conceptions get the categories and
features associated with a concept wong. This has been

poi nted out as being the case in other areas of netaphysics,
particularly in the philosophy of mnd (e.g. Churchland 1995,
pp. 6 ff and el sewhere and Damasi o 1999, pp. 9 inplicitly
point out that we talk as if there were things called m nds,
when it is probably nore nearly correct to say that there are

processes that "mnd".)

Finally, there is the possibility that the semantics of a

| anguage will prove rather different fromthat of English. If
semantics "mapped neatly onto" netaphysics, we would then be
forced to choose which | anguage reflected the world best
(thus requiring us to do what | think is necessary anyway) or
we woul d have to draw a relativist noral. Since we can avoid
the relativismby exanm ning events in other ways, we can thus
avoid this possibility altogether by limting the scope of
semanti cs.

| thus restrict the sole use of natural |anguage analysis in
the present work to the question of the existence of events.
| consider Davidson's argunment to this effect nore or |ess
satisfactory. However, the nore we investigate sone possible
feature of the world, the nore one nust be careful not to be
m sl ead by purely linguistic considerations. Therefore, in

| ater sections of this thesis, particularly as pertains to

t he question of individuation, | shall nmake use of additional
nmet hods of analysis. | turn explaining these other nethods
NOW.

| propose that analysis of two related kinds of behaviour be
used. The first of these is the analysis of scientific
| anguage rather than natural |anguage. The other form of
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analysis, and the nore inportant one for ny purposes is to
exam ne the various practices of science. Scientists do not
sinply wite texts with certain semantic properties. They

al so perform experinments which (being non-linguistic) have no
semantic features and build apparatuses for measuring
features of the world. These and other nonlinguistic
practices® of scientists can al so be used as data for building
a phil osophi cal account of sone concept or other. Al so,

al t hough scientists do produce texts, making use of these to
di scern the netaphysics required cannot be nerely a matter of
semantics, as the netaphysical principles inherent in
scientific research are seldomstated in the witings of
scientists. Furthernore, scientists my be wong about the
nmet aphysics inplicit in their work when it conmes to stating
themin other contexts.

| am presupposing by using this nmethod as stated that the
primary scope of semantics is that of linguistic itens -

| anguages and their parts. | adopt this view as nmany

phi | osophers (such as those discussed in Bl ackburn 1995, pp.
820) and it appears, nost linguists (e.g. QOgrady and

Dobr ovol sky 1996, pp. 233; Pinker 1994, pp. 481) adopt this
viewpoint. It mght be rejoined, however, that | amtaking
semantics too narrowy, and thus dism ssing nethods based on
it too quickly on those grounds. If the reader believes that
semantics has a | arger scope than linguistic objects, this is
not a problemfor the nethodology in this work. After all,

t he presuppositions of scientists in question would stil
|argely be tacit on this understanding and thus suitable for
phi | osophers to discern by the nethod | have described. On
this conception, the nethod would still nake use of
scientists' extralinguistic know edge and presuppositions -
this is all that matters. Further, saying that these other
projects and activities "have a semantics" does not argue

® Cbviously these non-linguistic practices and their presuppositions can
be described and elucidated in | anguage - | shall be doing just that.
However, that does not entail that they were couched in | anguage to
begin wth.
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agai nst the need to nove beyond natural |anguage anal ysis.
Agai n, natural |anguage is rooted in conmmon sense (though, of
course, its analysis need not be) and commobn sense can often
be common prejudice. Since we have a neans (science) to
refine, extend and surpass common sense, | do not feel that
we should hesitate to investigate its presuppositions too.

Thus, when it comes tinme to (e.g.) analyze the identity and

i ndi viduation conditions for events, it is reasonable to

i nvestigate the nonlinguistic practice of scientists. Just as
in the case of the analysis of natural |anguage, one runs a
"by their fruits ye shall know them!' analysis. In other
words, were it the case that there were no such objects as
events, our pretheoretic ways of speaking would be largely
false. Mreover, if events did not have identity and

i ndividuation criteria thus and so, scientific practice would
not work the way it does®.

This nethod (or rather neta-nethod, as it tells howto
construct specific nmethods) can be sumed up as foll ows
(throughout, read "scientific or technological" for
scientific, as the nethod extends to the practice of

t echnol ogy as well):

1) Find a case of scientific practice or of scientific
findings that prima facie exhibits the metaphysical
concepts one wants to elucidate. This presupposes
that scientific research uses (al beit sonetines
tacitly) certain concepts traditionally associated
w th netaphysics. That this is so | shall not
defend in this work.

2) Show how the findings presuppose a particul ar

®1 note in passing that this approach is generalizable. To find out
about art and aesthetic concepts we need not nerely analyze | anguage of
art and aesthetics but investigate (say) actions of artists and
nmusi ci ans, etc. | suggest we investigate science for netaphysica

hypot heses because both science and netaphysics investigate the world
general ly, rather than (say) express human subjective experience as is

the case in art.
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under st andi ng of a netaphysical concept, i.e. would
be i nconprehensi ble, blatantly false, or would
i npede successful research without it.

3) Gven that the finding is nore or |less correct,
or that the scientific practice in question is
fruitful, conclude that there is sonmething correct
about the principle presupposed.

4) Revise the prima facie understanding of the
nmet aphysi cal concept if necessary.

5) Check the understanding of the concept agai nst
other scientific situations. Revise, extend, nodify
or discard the concept as necessary; return to
step 1.

Note that this requires a very weak formof scientific
realismwhich | shall also not argue for in this thesis. (A
simlar argument supporting scientific realismitself can be
run. See Bunge 1998, vol 1., pp. 330) Also note that the
prima facie concept may be either one from pretheoretic
under st andi ng, or one from previous applications of this or
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ot her netaphysical nethods’. | call this the "argunent from

t he success of science.” | shall illustrate the argument from
t he success of science by neans of an exanple which al so
illustrates (by the argunent fromthe success of science) an
apparent fact about events® This fact is that events are
classed into various |evels. The exanple shall illustrate

t hat one can distinguish between the physical |evel and the
chem cal |evel

Tobe (1972, pp. 36 ff) uses a radiotracing nethod which

" It may be objected that this nethod is fallacious as it appears to be
affirm ng the consequent. This is related to Popper's (1999 [1959], pp
76 ff) objection to the idea that science deals with truth (and not
nerely what has not been shown to be false) and the central claimof his
falsificationism The received view in philosophy of science is that
inference in science is not always strictly deductive, and functions
through, in part, indicators instead. For exanple, one cannot even solve
t he basic equations of fluid dynamics in full generality, never nind put
themto the test. Nevertheless, it is held that they are nore or |ess
true because their consequences are. These consequences are indicators
of the truth of the basic statenments. How indicators work in science
generally, and in particular, the logical formof their statenent(s), is
off topic for the present work. That this approach does not follow a
strict logical rule is regarded as acceptabl e because the procedure is a
heuristic. In particular, supposed nonl ogi cal connections between

ant ecedent and consequent are at work, and so the inference is one "to

t he best expl anation" as Harman (1973) discusses. For a further

di scussion of this matter as it pertains to scientific research one can
consult (for instance) Bunge 1998 (vol. |1, pp. 325-403). Therein is
found a discussion of the nature of the various forms of inference as
found in scientific research in particular. This thesis' "arguments from
t he success of science" regard scientific success as indicators of the
truth of their metaphysical presuppositions in an anal ogous fashion

Rat her than indicating a specific scientific hypothesis these successes

i nstead indicate a general scientific hypothesis - i.e. a netaphysica
one.

® 1t is inmpossible to illustrate the method w thout appeal to a specific
nmet aphysi cal concern. | thus pick one that will be useful later in the

present work.
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presupposes this distinction. In this exanple, one
i nvesti gates whether any chem cal events occur in a given

case by neans of a physical indicator. It thus illustrates
that in order to understand events different |evels of
reality nust be understood®’. | shall show how these different

| evel s are presupposed in understanding the outconme of the
experiment, and thus by the argunent fromthe success of
science one can then conclude reality (and the events that
happen) are nultileveled at least in this respect.

First, carbon-14 | abel sone nethoxide (*CH3O‘), and react it
with (CH.)(CH,)PO(OCH,). If the systemcones to equilibrium
and no radi ol abel ed (C,H;)(GH;)PO(OCH,) is found, conclude that
no chem cal events took place.

However, the radioactive decay in the (C2H5)(C6H5)PO(O*CH3) i f
found, is a purely physical event. This is because it does
not (qua decay) involve the formation of any new chemi cal
speci es'. On the other hand, it indicates that a chem cal
reaction (hence a chem cal change, hence in turn a chem cal
event) occurred between the (CH;)(GH;)PO(OCH,) and the

nmet hoxi de added by the fact that the radi oi sotope now appears
in the (CH.)(GH;)POOCH,). The nethoxide group in this

chem cal species has changed. Now, if we ook at this
transformation strictly chemcally, (CH.)(GH;)POOCH,) is put

°1 use the term"level" as this anticipates the argunents |later that
establish a hierarchy of sorts. | do not run the full "levels" argunent
here as it is (a) not needed (b) off topic and (c¢) too long. Strictly
speaki ng, then, the argunent only shows the need for two kinds of
events; later ones show that in order to have kinds (understood this
way) one needs the hierarchy in question

© Of course, it may cause a reaction of the (C,H.)(GH;)PO(OCH,), but
(apparently) causes need not be at the sane level as their effects.

Besi des, the radiolabeling acts as an indicator of earlier chem cal
changes, hence events, not any ones that occur after the decay.
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into the reaction, and it is taken out again'. W would
concl ude no change had occurred, if it were not for our
physi cal indicator of the chem cal process. Hence, the
argunment fromthe success of science suggests that this two
(and hence possibly multi-) |evel approach is fruitful.

Sci ence woul d have gone wwong wthout it. O course, to
conclude that reality (and events) cone in nore than just
these two | evels we woul d need further investigations. Note,
however, that this argunment presupposes that there are

di stinctly chem cal properties. (For this point, also argued
for using the "argument fromthe success of science" and

ot her et anmet hodol ogi cal consi derations, see Bunge [1982].)

In other words, | do not reject the "natural |anguage"

anal ysi s approach to netaphysics that Davidson begins wth,
but nerely regard it as insufficient (as Davidson hinself
seens to.)

A final way to see the distinction between netaphysics and
semanti cs concerns what Asher (1993) after Emmon Bach calls
t he natural |anguage netaphysics of abstract objects. He
expl ai ns why goi ng beyond our grammatical conceptions of

t hese objects (such as events) is inportant as follows
(1993, p. 2), italics in original, bold added:

"Natural language metaphysics distinguishes many sorts of objects. But
often it fails to provide clear identity conditions or a full analysis.
Natural language metaphysics is thus at best a partial theory of abstract
objects. A second level of analysis maps the ontology of natural language
metaphysics onto a sparser domain - a more systematic realm of abstract
objects that are fully analyzed. This second level reflects the commitments
of real metaphysics."

| take nyself as doing real netaphysics. One need not adopt
the position that events are abstract (as we shall see
later, | do not) to adopt Asher's two-|evel ed netaphysics.

" A remnder: different isotopes of a given elenent are generally
speaki ng chem cally equivalent, so a radiol abel ed species is chenically
equi valent to its non-radi ol abel ed counterpart. A purely chenical
i ndi cator thus would not indicate that the appropriate event had
occurred.
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Once we have seen what "natural |anguage netaphysics,” a
certain species of discourse involves (in this thesis,

Davi dson's work on action sentences), one can then extract
the conditions of identity and individuation for events
fromthem and begin to apply the nmethod fromthe success of
sci ence, above. Fromthen on, the semantics proper of event
sentences (in our case) becones irrelevant; we can "kick
away the ladder." | note in passing that this is what

Davi dson hinsel f seens to be doing in sonme of his later
work, and that Kims work (which we shall also neet as a
critic of Davidson's and as a neans to refine Davidson's
wor k) has already done this. There is very little reference
to | anguage or semantics per se within Kims (1993) work on
events.

| have now di scussed the rel ationshi ps between semantics
and netaphysics as it pertains to the present work as well
as di scussed sone aspects of nethodol ogy. So, next, it is
necessary for nme to distinguish nmetaphysics from

epi stenol ogy and conpl ete the discussion of the nethodol ogy
of this thesis.

As has been remarked previously, this work is centered
around the notion of principles of individuation for
events. After Lonbard (1995, pp. 239-241), | distinguish
two nmeani ngs of individuation, epistenological and

nmet aphysi cal . Met aphysi cal individuation concerns how
particulars of a given kind are distinct fromeach other
and how a given kind of particular is different from other
kinds. |I.e., in the case of the present work, | am
attenpting to determ ne how a given event is a particul ar
(and how one argues for the view that events are
particulars), and further how events (in general) are not
i ke other kinds of objects. By contrast, epistenological
i ndi vi duati on concerns how a knower conmes to recogni ze a
gi ven object as distinct from others.

I am not concerned with epistenol ogi cal individuation in
this work except so far as: if we think we can individuate
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events in this sense, and one's ontol ogical criteria nmakes
epi st enol ogi cal individuation inpossible, the tension that
results nust be dealt with. I will examne this issue
further during the discussion of Lonbard in chapter three,
section two. Since this work takes Davidson's analysis as a
starting point, this epistenol ogical burden will be shared
with him Sone of the positive account of ny own in chapter
four wll exam ne how his account can be added to wi thout
losing its epistem c virtues.

On the other hand, as may be inferred fromsection three of

this chapter and earlier remarks in this section, | do not
see the need for any direct division of |abour between
sci ence and netaphysics®. | thus nust add to ny limted

ordi nary | anguage anal ysis (di scussed above in the
semantics section) a scientific analysis of the sort
previously discussed. This nethod presupposes no dividing
i ne between science and netaphysics. | shall not argue the
point, but this thesis in general (not just in the use of
its nmethods) takes a "grey box scientific realisn for
granted. This is the assunption that the |arge scale
structure of science does contain a body of truths (partia
and provisional in nost individual cases), but that it is
sonetinmes difficult to tell which propositions to accept as

being roughly truthful. It is thus inportant to realize
that it is the "spirit" behind ny scientific exanples, not
their details which matters - despite this, | do use

scientific exanples because they have often been studied in
greater depth than those fromevery day life.

In addition, | adopt the background of science for what
Kant called regul ative concepts; | thus adopt the
scientific nmethod in broad outlines. The presuppositions of
scientific method will be used to devel op ny understandi ng
of events as well (see chapter four, sections one through
four). This is a specific case of the argunent fromthe

? After Bunge (1977, pp. 4 ff.) | hold that nmetaphysics is a general
sci ence and that the "special" sciences (physics through history) are,
so to speak, specific netaphysics.
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success of science di scussed above.

We have seen how problens pertaining to events fit into our
under st andi ng of met aphysics and science. Now | rnust turn
to exam ni ng Davi dson's conception of events, starting
with his "existence proof.
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Chapter 2 - Davidson's Account of Events

This chapter consists of two sections. The first of these
explains the origins of Davidson's account of events

t hrough a di scussion of the views of Kenny (1963).

Davi dson' s response to Kenny provi des what m ght called an
"exi stence proof" for events.

The second section exam nes three ot her netaphysical issues
about events that arise from Davidson's work, and surveys
his views on these by exam ning his work chronol ogically.
Davi dson di scusses whet her events are particulars or not,
whet her events have properties of their own, and what a
correct individuation principle for events woul d consi st
of. This latter point is the central issue of the present
thesis. Exploring in this chapter how this principle
devel ops and gets nodified in Davidson's work |leads to a
def ense of part of his account against criticisns in
chapter three. Finally, this chapter also devel ops

Davi dson's account of events as a starting point of ny own
principle of individuation proposed in chapter four.

Section 1 - Davidson and Kenny

Davi dson begins his exploration of events in his "The

Logi cal Form of Action Sentences" (1980 [1967a].) The
stated goal of this paper is to give an account of the

| ogi cal and grammatical role of the parts of sentences
about action in order that intuitively correct entail nents
obtain (pp. 105). Despite this | ogical and semantica
focus, we herein find four main theses about the

nmet aphysi cs of events. | shall introduce one in this
section by neans of showng howit is a natural inference
from Davi dson's semantics, and return to it in section two.
The remaining three shall be the subject of the second
section in this chapter

This first issue we shall examne is the view that there
are in fact events. This consists of two parts. The first
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part is the evidence from sentences expressing actions (pp.
107-108). Davidson tells us (pp. 108):

"Much of our talk of action suggests the same idea: that there are such
things as actions [...]"

That is to say, Davidson suggests that there are such
objects as actions. This approach is conpared to that of
Austin (pp. 109):

"[...] Austin's discussion of excuses illustrates over and over the fact that
our common talk and reasoning is most naturally analyzed by supposing
there are such entities."

But, what sort of objects (entities, in the above) are
actions? Davidson's answer: they are one kind of events

(pp. 111).

Davidson is interested in determ ning when actions are the
sane to determine coreferentiality of sentences involving
action words (pp. 112).

For a brief | ook at how Davidson attenpts to obtain a

nmet aphysi cal hypothesis from semantic consi derati ons based
on the above problemof coreferentiality, let nme examne a
sanpl e sentence that he anal yzes: "Shem ki cked Shaun." He
renders this as: ([X)(Kicked(Shem Shaun, x)). Here x
ranges over a set of events, and thus can be rerendered in
English as: "There is an event x such that x is a kicking
of Shaun by Shem " | enphasize this to indicate that

Davi dson's analysis is "deep"; it does not nerely rely on
the superficial features of sentences. Specifically, this
case indicates how Davi dson does not sinply use neani ngs of
words to obtain his netaphysics. Conceivably one could just
| ook at which words intuitively were those of event words
(for instance, "kicking") and thus conclude our |anguage is
such that there appear to be events. But, Davidson goes a
step further, showi ng that the deep structure of English
makes reference to events. Thus, according to Davidson, not
only does our vocabul ary suggest events but our syntax and
deep grammar do so as well.
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Thi s anal ysis provi des Davidson with what he wanted to
obtain, nanmely, an analysis that allows one to infer from
" Shem ki cked Shaun with a booted foot." to "Shem ki cked
Shaun." Let us see how Davi dson obtains this analysis, but
in order to this | nmust first digress briefly and expound
Kenny's views on action sentences to show how Davi dson's

| ogi co-semantic procedure is novel and has interesting
features that earlier elucidations did not have.

Kenny's account of action sentences (Kenny 1963, pp. 152-170)
is concerned with clarifying the notion of an action through
anal ysis of the verbs of action. This project has three
stages. First, he distinguishes between words of action and
words of relation. This logical distinctionis related to

di stinction between the subjects and objects of transitive
verbs. Second, he distinguishes verbs of various sorts,
singling out one particular sort as nost relevant to
referring to voluntary action. Finally, he distinguishes

bet ween various sorts of (grammatical) object.

Kenny's concern in the chapter | shall focus on is transitive
verbs that can answer questions of the form"Wat did A do?"
This is the first of the three stages |I just nentioned, and
the one that |eads nost directly into Davidson's project.

To support his claimthat words of action and words of
relation are not of the sanme sort, Kenny provides four
argunents. The first of these is that if "Brutus killed
Caesar" mmkes use of a relation word (and not a sui generis
action word), it is difficult to understand how this permts
t he deduction of "Caesar was killed." Kenny points out that
one mght be tenpted to say that "Caesar was killed" is
elliptical for "Caesar was killed by soneone.”; in which case
the pattern of inference would go as foll ows:

Kch

X Kcx

However, Kenny says that appealing to ellipticality here does
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not work, as he clains that we can (using this reasoning) say
that "Plato is older than Aristotle"” is elliptical because it
may have "by forty years" attached to it, and that there is
no limt to the amobunt of further information that can be
added to any given sentence by further specification. Kenny
seens to think that the above considerations show that the
intuitively correct entailnments are not |ogical but semantic
in character.

In the second of the four argunents, Kenny points out the
second difference between (words of) action and (words of)
relation. As he puts it (1963, pp. 159):

"A sentence reporting an action not only can be shorn of one of its terms
without making nonsense; it can also have further terms added to it in various
ways."

Kenny suggests that "Brutus killed Caesar in Ponpey's theatre
with a knife" does not express a tetradic relation between
Brutus, Caesar, Ponpey's theatre and a knife. He clains that
this if this were so, it is a "chaneleon-Ilike" (his words)
relation which is now dyadic, now triadic, etc., or it is a
quite different relation than the one which appears in
"Brutus killed Caesar," which nakes bei ng capabl e of
inferring the shorter sentence fromthe |onger one difficult
t o under st and.

One might be tenpted to appeal to ellipticality again.
However, Kenny clains this will not work. He supports this by
rem nding the reader of the Latin tag that gives a partial
list of questions that can be asked about any particul ar
action. And, so because of these indefinite degrees of
specification that (he clains) are possible, Kenny considers
t he suggestion that we nake use of an operator rather than
predi cates to nodify descriptions of actions. For instance,
in considering "Brutus killed Caesar with a knife," he
reports Prior as saying that we should treat "it was with a
knife that" as an operator applying to the sentence "Brutus
killed Caesar." Kenny rejects this approach as there wll be
an i ndefinite nunber of these non-truth-functional operators
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and so the nmpve woul d seem ad hoc.

Kenny's third way of distinguishing action sentences from
rel ati onal ones consists of the ways in which the two
putative kinds of sentences may be false. By this he nmeans
(1963, pp. 163), italics in original:

"A sentence may be false in more than one way, in this sense, if and only if
more than one state of affairs which would make it false may be described
merely by the use of terms occurring in the sentence itself along with
quantifiers, variables and the negative operator.”

He supports this contention by conparing "Lear gave away his
kingdomto Cordelia." to "London is between New York and
Moscow. " There are five sufficient but not necessary ways in
whi ch the former sentence could be true. These are (1963, pp.
163):

"(1) Lear did not give his kingdom to anyone

(2) It was not to Cordelia that Lear gave his kingdom
(3) Lear did not give anything to Cordelia

(4) It was not his kingdom that Lear gave to Cordelia
(5) Lear did not give anything to anyone."

These are to be conpared with the follow ng parallel set of
sentences (1963, pp. 164):

"(i) London is not between New York and anywhere.
(i) 1t is not Moscow that London is between New York and.
(i) London is not between anywhere and Moscow.
(iv) It is not New York that London is between and Moscow.
(v) London is not between anywhere and anywhere."

Kenny suggests that (i)-(v) are odd in a way in which (1)-(5)
are not, claimng that (i), (iii) and (v) are false a priori
and that (ii) and (iv) have no cl ear sense.

I next turn to Kenny's fourth reason for distinguishing

bet ween action (words) and relation (words). He clains that
in action words (only), a property of "one way
nmeani ngf ul ness" sonetinmes exists. To reverse an irreversible
verb is to make a category m stake. For instance, "Raven is
taller than Robin" makes as nmuch sense as "Robin is taller

t han Raven" al though the latter happens to be false. On the
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ot her hand, Kenny says, "Robin ate a vegetable burger" is
meani ngful , but "A vegetabl e burger ate Robin" involves a
cat egory m st ake.

Kenny does not devel op any positive account of variable
pol yadicity or other |ogico-semantic features of action verbs
whi ch woul d be needed in order to solve the above probl ens.

Instead, he clainms nerely to have di stingui shed between words
of relation and verbs of action (1963, pp. 169-170) albeit in
a ragged and sonmewhat inprecise way. He puts this hinmself as
follows:

"In this chapter | have tried to draw from various points of view a broad
distinction between [words of - K.D.] actions and [words of] relations. The
distinction is not a sharp one, but has ragged edges: predicates which by
some of the criteria suggested would count as actions would by others count
as relations.”

(Note that throughout Kenny runs roughshod over the
di stinction between actions and words referring to those
actions.)

Davi dson's first paper on events (1980 [1967a]) can hence be
seen as an attenpt to take Kenny's anal ysis of what action
sentences are (presumably) not |like and build a positive
account and 'bring them back into the logical fold.' (As I
not ed above, Kenny thinks that entail ments between sentences
wth action words occur at the semantic level.) | shall turn
to this now

A traditional solution involving rendering each predicate
with its own polyadicity is rejected by Davidson, follow ng
Kenny (pp. 106-108). This solution is rejected as it does
not allow certain kinds of inferences that intuitively
obtain. For instance, we cannot infer froma two place
predicate to a three place one on the same subject. "I flew
ny spaceship” [represented traditionally as "Flewy(!l, nmy

spaceship)”] is not entailed by "I flew ny spaceship to
Vul can" [represented traditionally as "Flew(l, ny
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spaceship, Vulcan)"] as "Flewg" and "Flewg" are not the

sane predicate (the fornmer is two place, the second three -
we even have to indicate that they are distinct predicates,
as | did with the subscripts). To represent both as "Fl ew
woul d be to cormit a fallacy of equivocation. In other
words, in conventional predicate logic, there is no
inference Fp(1,S,V) O Fa(l,S) or Fa(l,S) OFp(1,SV),

never mnd any inference fromF(I,S V) to F(1,S). The
latter is syntactically heterogeneous and hence illforned
in standard predicate logic. In general, there is no
(known) theory of (logical) entail nments between variably
pol yadi c predicates, so this approach does not do what
Davi dson wants.

Anot her possibility, which Davidson also rejects, would be
to use a three place predicate in both cases and an
existential quantifier: "(IX)(Flewml,ny spaceship,x))."
(Roughly: | flew nmy spaceshi p somewhere.) However, this
does not work as a solution to Davidson's problem as
concei vably one could increase the polyadicity of the
predicate without limt as Kenny already pointed out (as
not ed above.)

I nst ead, Davi dson proposes two distinct semantic theses.
First, that certain verbs (so-called "event verbs") contain
a place for singular terns or variables that they do not
appear to contain. Second, that we can attach other
nodifiers with conjunctive clauses as follows, and nmake
reference to a new object that all these nodifiers are

about. For exanple, "I flewny ship to the evening star”
becones: "([X)(Flew(l, ny spaceship, x) & To(The Evening
Star,x))" - in other words: there was a(n event of) flying

of me to the evening star in ny spaceship. Fromthis we
can, for instance, allow the inference from"l flew nmy ship
to the evening star”" to "I flewny ship." by the rule of
sinplification. This approach also allows the use of the
rule of substitution. W can infer from (IX)(Flewl, ny
spaceship, x) & To(The Evening Star,x)) and "The Morning
Star" = "The Evening Star" to ([X)(Flew(l, m spaceship, Xx)
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& To(The Morning Star,x)), which recaptures the intuitive
entai l ment between "I flew to the evening star, the norning
star is identical to the evening star" and "I flewto the
norning star.”

Simlar analyses would allow us to performthe inference in
our original exanple of Shem Shaun, and Shemi s boot ed
foot. ([X)(Kicked(Shem Shaun, x) & Wth(booted foot, x))
coul d be one such formalization of "Shem ki cked Shaun with
a booted foot" which is rendered "There was an event such
that it was a kicking of Shaun by Shemand it was with a
booted foot." We can thus understand the inference:

Shem ki cked Shaun with a booted foot.

Shem ki cked Shaun.

as involving an application of the |logical rule of
sinplification (and a distribution of the existentia
quantifier):

[(X((Ki cked (Shem Shaun,x)) & (Wth (Booted foot, x)))

[X( (Ki cked (Shem Shaun, x))

This restores logical entailnment in situations where Kenny
t hought none was possible. Furthernore, this formalization
allows recapturing the fact that ordinary discourse
requires us to apply many predicates to event verbs (pp.
120). Kenny's problem of variable polyadicity does not
occur. Each event verb (action verb) has a fixed

pol yadi city, and can be conjoined with descriptions and
nodi fiers that al so make reference to that particul ar
event.

| shall call the approaach of fixing polyadicity and
conjoining indefinite nunbers of nodifiers the

“modi fication approach." Davidson has thus obtai ned one
possi bl e solution to his problemof giving the |ogical form
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of action sentences. He does not show it is the only such
possibility, nor even that it is the best of all other
alternatives®, nerely that sone other alternatives do not
have the required features and that his does. | show how
Davi dson does this by neans of his responses to
representative criticism

One possi bl e weakness of the nodification approach as it
stands was poi nted out by Wedeking (200l1a). He suggests

t hat Davi dson's approach leads us to the view that there is
per haps no canoni cal description for an event. Each event
can be referred to in any nunber of ways. This is not so
much an objection to Davidson's account, but a curious
consequence of it, one that may or nmay not be favourable
dependi ng on one's ot her philosophical commtnents.

Castafleda' s (1967) objection to Davidson concerning the
inference fromsentences containing transitive verbs to
their intransitive counterparts is simlar. This also
concerns the mnimal nunber of nodifiers an event word can
have and the rel ati onship between the nodifiers and the
original word in the logically reginented reconstruction.
For instance, "kick" is (sonetinmes) regarded by Davidson as
a two place event verb (i.e., relation) to which we can
apply an indefinite nunber of conjoined nodifiers.

The worry common to both the above concerns can be put as
follows: how does one allow the inference from

* Concei vably one could devel op an alternative logic that allows
predi cates of varying polyadicity and | ogical relations between them
(e.g. entailnment) but no one has ever done such a thing. Reasoni ng about
functions and relations of intrinsically variable polyadicity is conmobn
in computer science though their use is fundamentally different than it
is in semantics or standard |ogics. On this approach, which makes use of
a nodified | anbda calculus, it would be easy to preserve the virtues of
ent ai | ment Davi dson wants. However, it would be hard to capture the
virtues of allowi ng an indefinite number of nodifiers with a conmon
event place as Davidson's approach does.
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Shem ki cked Shaun.
to
Shem ki cked.

whi | e keepi ng Davidson's anal ysis intact?

Two possibilities come to mnd. Mdst recently Davi dson
(1980, pp. 126) (apparently) thinks* that this inference
is licensed by witing the inference as foll ows:

[X( Ki cki ng(x) & O (Shaun, x) & By(Shem x))

[X( Ki cki ng(x) & By(Shem x))

and using the rules of distribution, sinplification and
addition. This has the (perhaps) curious consequence that
one can infer from "Shem ki cked Shaun" to "Sonethi ng was
done by Shem'®™ This is formalized as foll ows:

[X(Ki cking(x) & O (Shaun, x) & By(Shem x))

[X(By(Shem x))

A second possibility to explore would be to note that to
nove between the two senses of "kick™ | have just nentioned

“ There is a difficulty here. Earlier Davidson (1980 [1967b], pp. 125)
had t hought that semantic entail ment (the second possibility | canvass
bel ow) was the solution to this problem The footnote on pp. 126
(witten in 1980) says that Davidson changed his mnd, and now prefers a
| ogi cal solution. He does not state what this logical solution is to be.
After Wedeking (2001b)'s suggestions, | hold this possibility as the
likely one.
* Since the logical formof this sentence does not preserve the semantic
feature that the event in question was an action (as one would likely
expect) one nust avoid reading this as involving the usual features of
an action. It is conpatible with Shem having swerved on a roller coaster
or somet hing along those lines, which is not nornmally considered an
action. Not all events an agent undergoes are actions.
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woul d invol ve an equivocation. |.e., that the two place
"kick"™ (as in Shem ki cked Shaun) and the one place "kick"
(as in Shemkicked), are actually two different verbs and
so the entailnent, if there is one, is semantic. Davi dson
favours the forner solution, and so do | as it allows nore
| ogical entailnents of the kind his 1980 (1967a) shows as
possi bl e.

This sol ution does suggest a semantic and epi st enol ogi cal
notivation for the question of event individuation as
follows. As noted above, any nunber of phrases can refer to
putatively the same event, even such apparently odd ones as
"somet hi ng was done by Shem" Since none of these phrases

i nvol ve what m ght be called canonical descriptions of an
event, one cannot hypot hesize the essential characteristics
of an event fromthe structure or features of sentences
refering to it. Hence the conceivabl e general approach of
devel oping a principle of individuation fromthe |ogical
structure of event sentences seens inpossible.

For exanpl e, consider "sonething was done by Sheni again:

it seens inplausible to suggest that this phrase captures
many of the features of the event it refers to. It
certainly does not capture all of them as it does not even
make reference to the genus (action, etc.) of event it
refers to, never mnd its species (e.g., kicking, swerving,
dyi ng). So Davidson nust find another way to approach the
question of individuation than through the form of event
sentences. | shall explore Davidson's own solutions to the
i ndi viduation problemin section two bel ow

Since the focus of the current work i s metaphysics, not
semantics, | need not tarry |longer on the semantics of
event sentences here. There is, however, the possibility
that the semantics picks out the wong objects in the world
and thus does not work to get Davidson's netaphysics off

the ground. | shall address part of this concern bel ow, and
nore in chapter three when I consider the possibility that
Davi dson's analysis works only in English. | nowturn to
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t he netaphysics involved in Davidson's understandi ng of
events, centered around the question of their
i ndi vi duati on.

Section 2 - Davidson's Metaphysics of Events

As mentioned above, there are nore directly netaphysical
questions lurking in Davidson's semantics. | shall now
expl ore how these questions originate and devel op

t hroughout Davi dson's work on events, and show how t hey
i nvol ve the central questions of the current thesis. |
shall survey chronol ogi cally how Davi dson expl ores these
probl ens.

To begin, Davidson's use of semantics (1980 [1967a]; see
section one above for discussion) rests upon an interesting
feature about human interaction and | anguage, which in turn
rests upon a netaphysical assunption. This |inguistic
feature consists in the fact that we can ask questions
about the features of the objects that are bound within the
scope of the existential quantifiers used in his analysis.
The fact that we can do so truthfully (again, presupposing
a realist theory of reference) requires that there are such
objects with their features. Let us look first at this
ontol ogical conmtnent to events and what it involves, and
then | ook at the nodification approach; the two are

i ndependent as one could conceivably take a reali st
approach to one and not the other.

Davi dson' s understandi ng of the quantifiers and hence
(putative) ontological commtnent is due to Quine (1999
[1948], pp. 9), who explained it as foll ows:

"[...] a theory is committed to those and only those entities to which the
bound variables of the theory must be capable of referring in order that
the affirmations made in the theory be true."

In this sense, Davidson's senmantic theory sketched in
section one forns a sort of "existence proof" for events.
W thout events, the statenents of the kind di scussed above
in section one (e.g. "there was a ki cking of Shem by
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Shaun") would not be capable of being literally true or
fal se. But, as noted above (in chapter one) a probl em of

t he understandi ng of the existential quantifier lurks here
due to the fact that we can quantify over fictitious
objects. | agree, however, that our |anguage does suggest
there are objects which we call "events." Bunge (1999a, pp.
90) introduces a real existence predicate in order to
express ontol ogi cal comm tment wi thout the use of the
guantifiers for this purpose. Using this, | suggest we can
render "there was a ki cking of Shaun by Shent as:

[(X(Ki cking(x) & O (Shaun, x) & By(Shem x) & Er(x))

where Er is the real existence predicate®. This is to be

contrasted with (say) a purely mathematical statenent such
as "Some nunber is the successor of 0," which becones:

[X(x = 0")

whi ch does not involve the existence predicate.
Alternatively, since one mght think mathematical objects
m ght have conceptual existence relative to a system of
constructs:

(X(x = 0" & En(x))

would do to indicate that there is a successor of zero in

t he context of nunber theory. Since this is not the place
to do philosophy of logic, | shall assune for the rest of
this thesis that we can rewite Davidson's senmantics so
real existence is "commtted to" but w thout the dubious
usage of the existential quantifier to that end, taking the
* The use of this predicate presupposes we can nore or |less correctly

postul ate a characteristic function for a set containing the objects in
guestion. Events are understood as dependent on things (howthis is to
work is spelled out later in Davidson's work when he di scusses
causation) in ordinary | anguage, and thus a first approximation to the
characteristic function makes use of any characteristic function for the
set of things one cares to use (e.g. "possesses energy").
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above as an illustrati on how

The Davi dson-1i ke analysis that | have introduced above
provi des evidence for the existence by show ng how events
are commtted to in |anguage. This raises the question of
how event words and so forth work linguistically and raises
a probl em of how nodifiers concerning events work. Davidson
suggests (pp. 116-7):

"The problem is solved in the natural way, by introducing events as
entities about which an indefinite number of things can be said."

As we have seen, this allows us to conjoin as nmany event
predicates within the scope of the existential quantifier
whose variable is an event variable. For instance:
(IX)(Flew(l, my spaceship, x) & To(The Morning Star,x) &
Slowl y(x)) can be a nodification of the earlier
(X)(Flew(l, my spaceship, x) & To(The Mrning Star, x)).

Met aphysi cal |y, however, there is a question of how these
predi cates should be interpreted (i.e. howthey relate to
properties). This issue is not explained by Davidson except
by way of his remark that this semantic approach to event
words parallels that of thing words. This suggests that
Davidson is commtted to a view where events possess their
own properties; | shall deal with this later (particularly
in the discussion of Kimin chapter three) as Davi dson does
not consider the issue nmuch here. Note that this answers
Wedeki ng's (2001b) and Castafeda's (1967) worri es,

di scussed above in section one. There sinmply is no
canoni cal event-referring structure in | anguage, as is also
the case with thing words. In this sense "nodification
approach” is a bit of a msnoner, as what was first
apparently nodifying an event word (such as "kicking" being
nodi fied by an "of" | ocution) can now stand on its own. To
see that none of the event predicates are the canoni cal
description of a given event, proceed as follows. As
exanpl e, consider again "Shem ki cked Shaun." This appears
to give pride of place to "kicked." As we have seen, this
can be rendered as (according to Davi dson):
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[X( Ki cki ng(x) & O (Shaun, x) & By(Shem x))
But by conmunativity of the conjunction operator
[X(OF (Shaun, x) & By(Shem x) & Ki cki ng(x))

is just as legitimate a rendering. It thus cannot be said

t hat under Davidson's account what appears to be the
pretheoretic predicate of inportance (kicking) remains so
in the analyzed form This |eads us straight into the

i ndi vi duation question, as | noted earlier (towards the end
of , section one, above.)

Finally in this paper we find Davidson's first

consi derations of principles of individuation. For

i nstance, Davi dson considers a proposal of von Wi ght
(1967a, pp. 113) that events can be individuated by
representing themas an ordered pair <initial state, fina
state>. Davidson rejects this proposal as it does not say
enough about the details of the event. He wites:

“If I walk from San Francisco to Pittsburgh, for example, my initial state is
that | am in San Francisco, and my terminal state is that | am in Pittsburgh,
but the same is more pleasantly true if | fly."

In other words, many different events can be represented
using the same pair <initial state, final state> Not only
does Davi dson reject von Wight's proposal as it does not
detail the attributes of an event, it in turn fails in
cases where the initial state is the sane as the fina
state; on his proposal we would have no way of

di stinguishing (to use Davidson's exanple) "he circled the
field" fromsonething like a null event, or an interva
where no rel evant event occurred. It is also, says

Davi dson, difficult to indicate the starting state involved
in the events referred to in sentences like "I flirted with
Raven." (This latter point of Davidson's is nerely an
epistemc matter, though - perhaps we do not always refer
to the essential characteristics of events. | have renarked

this seens likely from Davidson's own anal ysis of event
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sentences.) As noted in chapter one, this question of the
principle of individuation for events is the central
probl em of the current thesis.

Next, we nust next exam ne Davidson's replies to the
commentators on 1980 (1967a) to extract the final piece of
nmet aphysics in his early work. He agrees with Lemmon's
(1967) suggestion that events have to take place

simul taneously in order to be identical; other than that he
does not know. Davi dson doubted that spatial |ocation can
be used as part of a criterion, running the follow ng
argunment (1967b, pp. 124-125):

“[...] if an event is a change in a certain object, then the event occupies at
least the zone occupied by the object during the time the event takes
place. But, if one object is part of another, a change in the first is a change
in the second. Since an object is part of the universe, it follows that every
event that is a change in an object takes place everywhere (throughout
the universe).”

Davi dson believed the above argunment to be faulty, but at
this stage did not see howto resolve it. He al so seened
skeptical that spatiotenporal |ocation can individuate
events for another reason: it appears that two or nore
coul d occur at the sane place; for instance, | could wal k
to school with Audrey and catch cold sinultaneously. In
this case, a wal king and a cold-catching (or a di sease-
acquiring) occur at the sanme tinme and place. This exanple
does not of course show that tine and place are unnecessary
as conponents of a principle of individuation, nerely that
they are insufficient.

To close the analysis of this paper of Davidson's, it is
inmportant to realize that despite an explicit avowal of his
(pp. 124) that at this stage that he did not know how to
answer questions of identity for events in general, he in
fact was capable of doing so at the time of the paper, in
at | east sone specific cases (pp. 109):

"But what is the relation between my pointing the gun and pulling the
trigger, and my shooting the victim? The natural and, | think, correct answer
is that the relation is that of identity."
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The above passage thus raises the question: what are

Davi dson's grounds for claimng this identity? These are
not nmade explicit in the current paper. However, the
criterion of cause and effect that he adopts in his next
paper (1980 [1969]) can be seen here in enbryonic form He
appeal s to nothing outside the consequences of the action
and i ncludes no appeal to the properties or the

spati otenporal |ocation of an event. He does use the notion
of sinmultaneous occurrence, but as we have seen that
clearly is not sufficient for a principle of individuation.

W now turn to the next of Davidson's papers (1980 [1969])
- this one explicitly related to the current work's centra
concern: the correct principle of individuation for events.
He suggests that instead of worrying about when apparently
two events are one we should instead determine truth
conditions for sentences of the form"a = b," where a and b
range over events (pp. 163).

Davi dson opens the discussion in this paper by rehearsing
his notivations for believing that there are events (see
above and chapter 1.) These are, to recap: first, the
notion of event figures promnently in the philosophy of
action; second, events figure promnently in many accounts
of explanation in epistenology; third, issues over the
identity of events fuel debates concerning the various
"identity theories' of mnd; fourth, in semantics certain
sentences cannot be easily analyzed as to their neaning
unl ess there are such objects as falls, strollings and so
forth (Davidson 1980 [1969], pp. 164 ff.). The latter is
the nost inportant of the notivations for ny purposes; we
have seen how it is used in the semantic anal ysis of action
sentences in the discussion of his previous paper in
section one of this chapter.

Let us | ook at Davidson's argunents agai nst those who woul d
resi st these four notivations (pp. 165). Davidson's reasons
do not rely on one adopting any particular positions in any
of these debates, so long as one finds the debate
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intelligible. He puts this as foll ows:

"The reasons just canvassed for accepting an explicit ontology of events
rest upon the assumption that one or another currently accepted or
debated philosophical position or doctrine is intelligible when taken at face
value; so it remains possible to resist the conclusion by rejecting the
relevant doctrines as intelligible, or by attempting to reinterpret them
without appeal to events."

There are two key features of the above, the first part of
Davi dson's explicit defense of an ontol ogy including
events. In his 1980 (1967a), Davidson concl udes that such
an ontol ogy is needed but does not defend or develop its
features nuch beyond postul ating the existence of events.
As noted above, the first feature is that one need not
adopt any of the positions he clains require events (e.g.
the mnd-brain identity thesis). One nust nerely find the
position intelligible - or, nore specifically, discussable
and debat abl e'’. Second, Davi dson suggests that the

requi red event ontology is an ontol ogy of "l east
resistance"; to avoid such objects in one's ontol ogy one
has to create a reinterpretation of certain |ocutions.
Needl ess to say, Davidson does not find this latter
prospect terribly prom sing. Davidson refers the reader to
ot her essays to show what the critic who woul d deny events
nmust reinterpret.

| shall thus put the rest of "The Individuation of Events”
on hold until we have exam ned one possible area where
reinterpretation would be needed. In his "Causal Relations"
(1980 [1967c]) we find one such case. Since causation wll
later play in inmportant role in Davidson's account, this
article bears examning in this light as well.

Davi dson agai n obtains his evidence, this tine concerning
how events are at |east some of the relata of the causa
relation, fromlinguistic and semantic consi derations. He
asks us (pp. 153) to consider the follow ng sentence
(italics in original): "Jack fell down, which caused it to

7 Davi dson perhaps woul d endorse a Enrico Ferm 1|ike remark here:
wi t hout their being events, these positions are "not even wong."
page 39



be the case that Jack broke his crown."* By analogy with a
sentence involving tines, Davidson suggests (pp. 154) that
a correct analysis of the previously quoted sentence is
"There exist events e and e' such that e is a falling down
of Jack, e'" is a breaking of his crown by Jack, and e
caused e'." This reading of the sentence is conmtted to
events in the sane fashion that "Robin dried herself wth a
tissue" is commtted to tissues, since we can wite this
sentence using appropriate quantifiers and existence

predi cate. This shows (says Davidson) that we cannot

account for causation and changes (such as that which
happens to Jack's crown) w thout appealing to events. Note
that this argunent to the effect that events are relata of
t he causal relation uses Davidsonian semantics of the sort

| have introduced previously.

Havi ng dealt with Davidson's argunents agai nst those who
woul d do without events, | shall return to his argunents
against rival views of events in the original paper (1980
[ 1969]). This discussion centers around two of the fram ng
met aphysi cal issues of the present chapter. These are the
view that events are concrete particulars, and again, the
question of individuation.

On these subjects Davidson discusses the views of Strawson
(1959). Davidson takes up two issues that Strawson raises
about events, agreeing on one and di sagreei ng on anot her.
The first issue (pp. 173) is that when describing events
one need not refer to the substance involved (e.g.: "that
shriek”). This is not really surprising as simlar

| ocutions exist with thing words ("that thing!" even

wor ks). Davidson and Strawson agree on this point.

But, as Davidson relates, Strawson al so suggests that
events are conceptual | y dependent on things ("substances")
(pp. 174) but not conversely. Davidson construes Strawson
as inferring this fromthe fact that we can rewite

® Note that this in turn is a nore exact statenent of the npbre natural
sentence "Jack fell down and broke his crown."”
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sentences apparently naking reference to events without
their event terns. For instance (to use the exanple
Davi dson di scusses), we can rewite "There was an event
that was the birth of this animal” as "This animal was
born. ™

Davi dson points out that this is too hasty. It seens odd to
say that there are two semantically equival ent propositions
with different inplicit ontol ogies. Instead, Davidson
suggests that events and things are both particulars (for
instance, that "John struck the blow' is about a bl ow and
about John), and neither is conceptually prior to the

ot her. Davi dson suggests this by pointing out that we often
identify things by the events they have undergone (pp.

175):

"Thus if we track down the author of Waverley or the father of Annette, it is
by identifying an event, of writing or of fathering. Neither the category of
substance nor the category of change is conceivable apart from the other."

| note that Davidson does not tal k nuch about ontology in
hi s di scussion of Strawson. Davidson suggests that we
cannot concei ve of events independently of substances and
their changes and conversely, but that this does not by
itself tell us anything about the ontological priorities
(if any) involved. Nor does it directly answer the question
about principles of individuation. Davidson thinks (pp.
173) that substances individuate events, but this does not
gi ve precise necessary conditions, nerely instead
"identical substances, therefore, identical events" is one
of several sufficient conditions. Strawson's proposals on
our central subject are thus rejected by Davi dson.

After discussing Strawson, Davidson then exam nes
spatiotenporal features as a possibility for a principle of
event individuation. He rejects spatial criteria with the
problemthat a spatial |ocation would nake all events one,
as they would all involve change in the universe as a
whol e. This is nuch the argunent he presented earlier

agai nst Lenmmon (see above). The argument works as foll ows.
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G ven that an event in a given part of a thing seens to be
an event that the whole thing undergoes (for instance: if
my arm undergoes a twitching, it seens fair to say that |
undergo a twitching), and that the universe is the

nmereol ogial sumof all things, it thus appears that any
event takes place in the entire universe. Davidson does not
see how to prevent this unfortunate outcone and thus
rejects spatial location to individuate and identify
events.

He al so presents a paradox to show how tenporal |ocation as
part of a criterion may appear to have strange consequences
(pp. 177). This paradox is as foll ows:

"Suppose | pour poison in the water tank of a spaceship while it stands
on earth. My purpose is to kill the space traveler, and | succeed: when he
reaches Mars he takes a drink and dies. Two events are easy to
distinguish: my pouring of the poison and the death of the traveler. One
precedes the other and causes it, but where does the event of my killing
the traveler come in? The most usual answer is that my killing the traveler
is identical with my pouring the poison. In that case, the killing is over when
the pouring is. We are driven to the conclusion that | have killed the
traveler long before he dies."

As it happens, there are reasons to suppose a killing is a
distinct froma dying - | find it plausible to say that a
killing causes a dying. After all, it seens plausible

(using Davidson's criterion fromlater on) that a dying
causes (say) a stink to waft through a room etc. whereas a
killing does not. Davidson seens to agree; after all he
says the above paradox is only apparent, immediately
follow ng the previous passage with (pp. 177):

"The conclusion to which we are driven is, | think, true, so coping with the
paradox should take the form of reconciling us to the conclusion."

| shall not commt nmuch to any views on this subject here -
| shall return to it |later. However, Davidson points out

t hat sone of the paradoxical character is due to our |ack
of know edge in certain areas. He says that these fit
primarily into three categories. W can recogni ze a pouring
of poison without knowing that it is a killing. This is an
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exanpl e of being ignorant of certain aspects or properties
of an event. Second, if there is a long tinme between a
cause and its effects, the nore likely we are to say that
it is not the cause involved. Finally, we also can m stake
the final state involved in an event for one of its
effects. These considerations about the tinme of an event
are not as inportant as the |last consideration concerning
spati otenporal |ocation Davidson makes in this work.

Thi s consi deration uses an exanple (pp. 178) of a sphere
heating and rotating over the sane tinme interval to suggest
that referring to events as having the sanme spati otenpora
location is insufficient to individuate events. These

consi derations entail sole use of spatiotenporal |ocation
as a principle of individuation is partially conplete,
form ng necessary but not sufficient conditions for

i ndi vi duat i on.

W thus conme to Davidson's first individuation criterion on
page 179, which he appears to regard as involving both
necessary and sufficient conditions:

"Events have a unique position in the framework of causal relations
between events in somewhat the same way objects have a unique
position in the spatial framework of objects. This criterion may seem to
have air of circularity about it, but if there is a circularity it certainly is not
formal. For the criterion is simply this: where x and y are events:

(x =y ifand only if ((z) (z caused x ~ z causedy)
and (z)(x caused z -~ y caused z))."

Davi dson defends this proposal by discussing how it

expl ains why we (epistenologically) identify events, and
why we describe events in ternms of their causes (as in his
1980 [ 1967c] above) and effects. In order for the

epi stenol ogical principle to work in a realist way, then,
one needs to postulate the existence of events with such an
ontol ogical criterion. (After all, one could conceivably
take a fictionalist approach and say that the use of
"event" in situations |like these are simlar to the use of
mat hemati cal objects in factual contexts: see chapter 1.)
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Thus, both the evidence for the existence of events and the
criterion for individuation involve a semantic and

epi stenol ogical realism Note that because the notions of
causation are intimtely connected to those of events in

t hi s understandi ng, our understanding of causation thus

| ends support to the existence question for events as well.

But, Davidson's views shall be expanded upon slightly. H's
1980 [1970a] paper, "Events as Particul ars" explores
several characteristics of events. These lead to sone
inmplicit consequences for individuating events, so this
article also bears on ny primary project as well.

Davi dson's starting point in this work is again partially
semantic in focus. This |eads himto suggest that not only
that there are events, but also that they are unrepeatable
particul ars (concrete individuals). Davidson obtains these
vi ewpoi nts from consi derations of such sentences as "the
stormin the hills last night" which appears to nmake
reference to "the storm"” sonmething which is grammatically
a particular. This is like how "the hat was blue" refers to
a particular hat.

Further, because we can use such locutions as "The third
expl osi on was nore destructive than the first tw" (pp
181), Davi dson suggests that events are dated. Note that
because (at |east prerelativistically) an event would

t hereby get a (reasonably) unique date, this can form one
part of (another?) principiumindividuationis for events.

It is unclear whether this is a necessary condition,
however. It cannot quite be the whole story, because it
seens plausible to suggest that events could be in the sane
pl ace at the sane tinme. After all, things (e.g. an electric
field and a gravitational field, at |east as normally
understood) can be in the same place sinmultaneously. W
have net this consideration above; Davidson hinself had
raised it earlier

But (to his credit), Davidson also recognizes (here) the
possibility that our grammar could be m sl eading. W do not
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have a fully worked out theory of reference. If we did, we
could determ ne to what degree our sentences concerning
events were true, and hence to what extent events are
important in the actual world. Because this | eaves the
possibility that an alternative conceptualization will work
just as well or better, Davidson's primary burden in this
paper is to show that his critics' proposals do not work
better. H's primary focus is on Chisholm (1970). | shal
briefly explain his paper to set the stage for what

Davi dson uses fromit to expound to his own view

Chisholms paper's stated goal is to account for an
apparent feature of events. Chisholm (pp. 15) suggests that
any theory of events is not conplete unless it includes
recognition and reconstruction of the fact that events
recur. If this were so, this would affect our understanding
of the individuation of events. For instance, yesterday |
emai |l ed Harvey, and today | did it again. The "I did it
agai n" locution's "it" seenms to suggest if taken literally
t hat somet hing recurs and hence an individuation principle
shoul d recogni ze the "repeatabl e" nature of events.

Chi shol m surveys several possibilities to solve the problem
he has raised. The first of these concerns naking use of
types of events and saying that two tokens of the sane
event type took place. Concerned with ontol ogi cal econony,
Chisholmrejects this proposal. Chisholmalso rejects for
the sanme reason (pp. 15) the idea that one event occurred
at atine t, and another at a tine t' because supposedly
that conmts one to the existence of objects called
"tinmes."

| nst ead, according to Chisholm there is one event, an
emai | ing of Harvey that occurs at both times (pp. 15).

Chi shol mM's sol ution instead makes use of an object that he
calls a "negation of the event." For each event "p," there
is a correspondi ng negation of that event, witten "~p."
For instance, there is negated event "~e" between the two
events e. In other words, to return to ny emailing exanpl e,
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there is an emailing, followed by a non-emailing, followed
by an enmiling.

Sone other clues on how to understand "p" and "~p" are

gi ven when Chishol mal so asserts that there is a

commonal ity between events and propositions, stating that
both are species of what he calls states of affairs. These
in turn are any objects which can serve as the objects of
belief, hope or other intentional attitudes. It is also
uncl ear what sorts of objects this criterion rules out and
hence what sorts of objects Chisholmthinks events are.
Nevert hel ess, events (according to Chisholn) are the states
of affairs which are not propositions and which "inply
change" (pp. 20). Chishol mgives exanples of the latter

cl ause but does not elucidate it very much. Chisholms own
solution to the problemhe raises is thus: an event e
occurs; ~e occurs; e occurs (again). As events are
literally repeatable for Chisholm he has thus made t hem
into universals.

Let us return to Davidson, then. He finds Chisholms views
i npl ausi bl e, and surveys four possible explanations and

el uci dations of the putative fact of event recurrence
(including ChisholmMs own). These are: first, events that
have parts that are thensel ves events, and the parts nay be
di scontinuous spatially or tenporally (pp. 183). On this
view, there is a single (but interrupted) event which
occurs both yesterday and today. In this sense, the event
of an emailing occurs yesterday and it continues today.
Davi dson does not regard this as a solution of the problem
t hat Chishol mraised. As he says (pp. 184):

"Is it plausible that when we say 'Jack and Jill got married in May, and
Dolly and George did the same thing in June' we are saying that the
event-sum of all marriages continued after a pause? Perhaps: 'The
marrying resumed in June with Dolly and George.' But | confess this
seems strained, and the reason is, | think, that our common talk is careless
when it comes to identity: ‘the same thing' often means 'something similar'
or ‘another" [...]"

A single event occurring, albeit interrupted, is not the
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repetition of an event, but one event continuing. It also
seens unnatural to speak of all the marriages as parts of a
| ar ger one.

Davi dson al so rejects Chisholms solution (pp. 183 and 185-
6), nanely, that there is an event e, followed by a negated
event (~e), followed by e again. His rejection is based on
it failing to yield a viable semantics of adverbi al

nodi fication. As such a semantics is the original
notivation for Davidson's netaphysics (see section one),

Chi sholms views are clearly unsatisfactory.

Next, Davidson also nentions in passing another solution,
one that Chisholmhinself considered but rejected, nanely
that two token events of the sane type occurred. Davidson
synpat hizes with the attenpt to avoid event-kinds, and so
suggests a fourth solution. This solution makes use of the
fact that we are ordinarily quite lax in our talk of
identity anyhow, perhaps all we nmean is simlarity in these
cases. As Davidson puts it (1980 [1970a], pp. 184):

"If I am right, talk of the same event recurring no more requires an event
that happens twice than talk of two tables having the same width requires
there to be such a thing as the width both tables have."

(Note: this creates a tension with Davidson's understandi ng
of events as having properties, as often properties suggest
kinds. It is not clear how Davidson resolves this issue.
Since | have no problemat all with events falling into
kinds, | do not regard this as damagi ng to Davi dson's

Vi ew. )

Davi dson suggests that this consideration al one does not mnake
Chi shol mMs view m staken, just that his own account of events
is adequate in the way that Chisholmclained it was not.

Davi dson then turns to analyzing the difficulties with

Chi shol s account. Chisholmis said to deny event identity
in contexts that seens intuitively appropriate (pp. 185).

"Chisholm argues (to switch to his example) that Nixon's being in
Washington is not the same as Johnson's successor being in Washington,
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since we can say of the first event, but not of the second, that had Humphrey
won, it would not have occurred. If this were a good argument, we could
unhinge other true identity-statements: compare 'We can say of Nixon, but
not of Johnson's successor, that had Humphrey won, he would not have
been president. Therefore Nixon is not Johnson's successor."

Davi dson anal yzes this m stake as being primarily due to
Chi shol s insistence that there is only one event of each
kind (pp. 186). But, he says, this breaks commonly accepted
inferences with sentences concerning these events. Davidson
lists several other problens with Chisholms views.

Most inportant for our concern are Davidson's anal ysis of
sentences of the form"The noon rose after the sun set" (pp.
187). This also "dates" events, as Davidson renders this as
"There is an event x that is a rising of the noon, an event y
that is a setting of the sun, and x canme after y." It is also
important to note that Davidson's analysis also inplicitly

| eaves the door open for spatial l|ocation to be a (perhaps)
necessary but not sufficient part of a principle of

i ndi viduation for events. We thus have tine as an "index" on
the event structure. This is because Davi dson all ows

anal yzi ng sentences into fornms that make an explicit
reference to event |ocation. On page 186, he nmakes use of a
"took place" locution for events, so again, presupposing his
weak realism it is difficult to understand why Davi dson did
not nmake use of location in a criterion of individuation at
thi s stage.

The precedi ng paper was not the end of the debate between
Davi dson and Chi sholm "Eternal vs. Ephemeral Events"
(Davidson 1980 [1971]) continued the debate after a synposium
paper by Chi shol m appeared. Davidson clains that the

di sagreenent between himand Chisholmis not on what entities
(objects) exist (pp. 189) but instead about how to do
semantics (which Davidson hel pfully calls "the study that

rel ates | anguage and ontol ogy"). Thus, one expects the

met aphysi cal differences between the two to be slight or
nonexi stent; | can thus ignore this latter argunent with
Chisholmin this work, qua argunent.
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Instead, | et nme exam ne Davidson's paper for any further

el uci dation of his position. One area of elucidation is the
possibility of properties of events. This is not to be
confused with the "property exenplification"” view of Kims we
shall nmeet later and | adopt in part in the sequel. Instead,
it concerns the issue of features of an event itself.

Davi dson (pp. 191) suggests there are predicates true of
certain events; this in turn suggests that there are
properties which are possessed by them For instance, an
event expression may be truthfully substituted in "x is
fast," or, perhaps somewhat differently "x is an explosion."
It suggests in turn that events do indeed fall into non-
singl eton (pace Chisholm above) kinds. This discovery hel ps
our general problem this time speaking to the "existence"
problemas the ability to group into sonewhat "natural"

cl asses does suggest that we are indeed "carving the world at
its joints.” It would be odd if there were events but no

ki nds of events.

I now sumup all these views of Davidson, for these are the
ones which he has nore recently been criticized for and
further, has nodified in the Iight of charges of circularity.
At this stage, then, we have seen that Davidson hol ds that
events are individuatable by cause and effect, that they
occur at a specific location and duration (spati otenporal
interval), they are concrete and unrepeatabl e. Furthernore,
events thensel ves possess properties of their own, nuch as

t hi ngs do, and hence nmight be said to fall into kinds. Note
that this latter point is not endorsed explicitly by

Davi dson, but is a consequence of his views, as we have seen
above.

In Davidson's (1985) "Reply to Quine on Events," we find him
nodi fying his views on individuation in response to
circularity charges from Quine. Quine (as we shall see in
detail in the follow ng chapter) argues that Davidson's
account of events is regressive as it requires individuating
events in terns of their causes and effects. But, these in
turn are also events, so there are no end of events needed to
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i ndividuate a given event. In response to this objection,
Davi dson concedes that his account is circular (1985, pp.
175):

"He says my suggested criterion for individuating events is radically
unsatisfactory, and | agree."

Davi dson t hereby changes his m nd on what individuates
events. He adopts formally what he calls Quine' s criterion
(as we have seen, he has inplicitly held this as a necessary
but not sufficient conmponent of his since at |east his 1980

[ 1970a] paper). This is the view that events are individuated
solely (or alnbst so) by spatiotenporal |ocation. Davidson
expl ains his notivation for having avoided conmtting to this
view earlier. Mst instructive for our purposes is his remark
that he had previously been skeptical about using this as a
criterion as it appeared to himto require identifying events
with things. Davidson was also originally concerned with

i ssues of vague boundaries for objects in general, but since
they apply to things, he is not concerned”. Here, he

di sti ngui shes events fromthings, noting that events are
changes, things are that which undergo changes. (It may turn
out that events thensel ves can change, but this is not

consi dered by Davidson.) Interestingly, he says that

spati otenporal |ocations are not quite enough to distinguish
events fromthings and fromeach other (1985, pp. 176), but
our grammar - in particular predicates - do, and that's
enough for himthen. Since Davidson's basic notivation from
his (1980 [1967a]) on was a weakly realist theory of
reference, it is odd that he did not latch on to this as
suggesting the inportance of properties for a principle of

i ndi vi duation for events.

I have introduced four recurring nmetaphysical problens. These
are that of ways to show event existence, that of the
"connections" between events and things, that of the

¥ This is not to say that Davidson is unconcerned with identity

conditions for things as an inportant philosophical project, he is
nmerely uninterested with it in the context of the current paper under
di scussi on.
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"connections" between properties and events, and finally,
that of the criteria of individuation for events. These are
t hose whi ch Davi dson grapples with throughout his work on
events. | have suggested that the question of individuation
is to be the central concern of the current work as two of
the others are strongly interrelated to it. The argunents
concerni ng event existence | shall |eave pretty nmuch al one,
as | regard none of the counterargunents terribly convincing.

The next chapter concerns nore substantive di scussion of
criticismthat Davidson's account has received as it pertains
to netaphysical concerns, and will neet nost of these

obj ections on Davidson's own terns. | shall not concern
nyself with strictly semantic considerations, as nentioned in
chapter one. This is because semantic critics of Davidson
agree that semantic considerations could only affect the

exi stence question, as of the four issues of this chapter

Davi dson relies nost heavily on semantics to develop his
argunment. Al the semantic critics agree that the existence

i nference survives their proposed nodifications. Hence, the
obj ections we shall neet to Davidson's account in the next
chapter (fromthe literature) are primarily metaphysical.
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Chapter 3 - Davidson and his Critics

Thi s chapter consists of four sections. The first of these
surveys various objections to Davidson's views on events

found in the literature. | shall answer nost of these
criticisnms on Davidsonian terns, with sone parts of the
responses held until | have devel oped ny own account of

events in chapter four

The second section consists of discussions of rival
conceptions of events, those of Kim Bennett and Lonbard.
Simlar to section one, | shall neet these objections on
somewhat Davi dsoni an terns. Sone other criticisns shall be
fromnetascientific considerations.

The third section considers the charges of regress put forth
agai nst Davi dson i ndependently by Quine, Lowe and Bennett.

The fourth of the sections is my own criticismof Davidson's
account based on considerations fromspecial relativity. |

i nclude several remarks that set the stage for the solution
to this problemand an inconpletely resolved objection to
Davi dson fromthe third section.

Section 1 - Defense of Davidson Against his Critics

| shall survey in this section: Chisholms charges that there
are no such objects as events, and states of affairs should
be "used" instead; Sanford's worries about event conposition;
Savel | os' objections concerning change and finally Mttwoch's
objection that Davidson is relying too much on English
grammar to obtain his data on events.

In each case where Davi dson has responded to the criticism |
refer to, | shall provide nmy own independent responses in
nore or | ess Davidsonian terns to denonstrate the robustness
of his account.

Chi shol m (1967) was one of Davidson's earliest critics. He
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tells us that events are dispensable; instead we can tal k of
states of affairs. Davidson (1980 [1967b], pp. 122-148) has
admrably dealt with nuch of what Chishol m defends. However,
there is also a quicker avenue that shows Chisholnms account
has a potential problem Chisholms first definition of a
state of affairs is as follows (1967, pp. 109):

"p is a state of affairs = Df p is possibly such that there is someone who
accepts it; and there is something which obtains and which is necessarily such
that whoever conceives of it conceives p."

This has the unfortunate consequence that it nakes the notion
of a state of affairs dependent on the notion of a person.
Since it seens plausible that one could want to characterize
the notion of a person in terns of a state of affairs, this
definition is lacking. Chisholms definition would nmake this
nove i npossi bl e.

Sanford (1985) is worried about causal conposition (pp. 288)
and whet her events are the only subject of the causal
relation. He wites (p. 288):

"One argument of Davidson's seems to be a lapse. 'lt cannot be that the
striking of this match was only part of the cause, for this match was in fact, dry,
in adequate oxygen, and the striking was hard enough.' What prevents us
from constructing parallel arguments, each showing that something else cannot
be only part of the cause? 'lt cannot be that the dryness of this match was
only part of the cause, for this was the dryness of a match which was in fact
struck, hard enough and in adequate oxygen.' If we assume that only events
can be causal relata, then it is reasonable to hold that the cause in this
example is the striking. Abandon this assumption, and | see no good reason
not to count the striking's being hard enough, its being of a dry match, and so
forth, as distinguishable causes of the match's lighting. Allowing parts of
causes, in this fashion, should not prevent us from drawing Davidson's
important distinction between causes and the features we hit on when
describing them."

Sanford's issue is thus with (what one mght call) the

nmer eol ogy of events with other objects, properties, etc. He

calls some of these; those involved in the event in question

proper (pp. 283) "event aspects." O her objects and

properties are equally parts of causes but are not

necessarily related to the event which Davi dson woul d

consi der the cause in question. Al of these "sum up" sonehow

to produce causes. Miust Davidson admt that causes need not
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be events and coul d i nstead be any of these event aspects,
related conditions or their sunms? | answer in the negative
for Davidson. There are two reasons to suppose this. First,
an article by Lonbard (1990, particularly pp. 201) can hel p.
Lombard argues that there is a distinction between enabling
conditions and causes. In particular, he argues that enabling
conditions allow causes to be efficacious. Sonme of what
Stanford would call parts of causes (for instance that the
striking of a match was in adequate oxygen) are enabling
conditions, according to Lonbard.

| believe (on netascientific grounds) that Lonbard's
distinction is vital. Forces are causes in New onian

dynam cs, but to solve any problemin dynam cs one cannot
make do with just the forces involved. For instance, if we
want to calculate the position of a particle after it
undergoes the influence of a force, we nmust know the initial
position of the particle and its initial nonentum These are
exanmpl es of what are known as boundary conditions in the
theories of differential and difference equations. Different
ki nds of variables are involved in causes (forces) and
initial conditions. No "conbination" of these in any

mer eol ogi cal sense is needed here; Davidson thus need not
concede Sanford's probl em about event nereology. It is
important to realize also that many "boundary conditions” in
certain cases may play roles of allow ng an event to happen
faster or slower than it otherw se woul d have; these nmay al so
provide actual (i.e concrete) boundaries of a systemto
enable it to undergo an event. Both of these are the case
with chem cal catalysts and inhibitors. In the reaction
elliptically represented by

CH,CH, +H, 07 - CH.CH,

the plati numused nakes the reaction fast enough (and hence
produce enough ethane in a reasonable |length of tinme) to be
used industrially, but the reaction does proceed (though
extrenely slowy) without it. Al so, note that (by definition
of catalyst) it is not a reagent in the net reaction, hence
overall event. No causation can reasonably be attributed to
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the platinumat |east at this |evel of analysis. However,
this case does illustrate the conposition of events wth each
ot her.

This is because we know fromthe study of catalysis that the
reaction above can be broken down into two sub-reactions. W
know that the followi ng (again, elliptically represented)
reactions are likely (independent of the considerations of
the overall reaction considered):

1.H,+Pt o PtH,
2. CH,CH, +PtH, - CH,CH, + Pt

Thus, by the success of science argunment, events do conbi ne
into | arger events. But, it appears plausible to suggest that
this is one event - after all, a simlar change does happen
(sl ow y) independent of the catalyst. |I shall make use of
this conpositionality again in chapter four.

However, in practice it may be difficult for us (as limted
humans) to specify the two (or nore) kinds of things involved
in an event (as in the case of a conplicated solvolosis
reaction, for instance, where the solvent acts as a boundary
condition and an active participant in the reaction) in this
sort of case, but that is an epistem c problem not an

ont ol ogi cal one.

Second, there is another nmetascientific reason to avoid

pl aci ng non-event itenms as relata of the causal relation. If
one, as above, accepts that forces are events and yet one
believes that other, "event aspect"” objects and properties
are also the relata of the causal relation, one has to
account for how they nereologically "sumup" to produce
resultants, as Sanford suggests. (Note that this affects the
probl em of event individuation - what distinguishes events
fromthe other objects they are summed with, how does this
work, etc.)

The use of boundary conditions (as above) with conventiona
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vector addition is well-understood both ontol ogically and
epi stenologically. But, it is unclear how to put other
features on a par with events, as causal relata. Consider the

case of Newton's second | aw E::EF" To determ ne the net
effect of two forces, sinply add the two force vectors, and
the net change in nomentum (p) will be as if it were one
force on the body in the direction of the resultant.
Suggesting that the features of things involved in the event
are causal relata (on an equal footing with the forces) would
seemto involve counting the nass tw ce. Sonetinmes one does
this in sonme sense (consider the case of a gravitationa
force on the thing in question) but there it is again to
produce anot her force, another event, not to raise one
property of the thing up to the status of direct causal
rel at a.

One of Sanford's exanples (1985, pp. 288) to show that event
features matter is the case of sonmeone who fell to his death
with two different hypothetical weights, 168 and 368 pounds.
He clainms in the latter case that we are nore likely to say
that the falling man’s weight nmade a difference to his dying,
hence was a cause of his dying. | argue that this is a

m st ake. Consider a very elenentary nodel of the situation®,
one where the magnitude of the force (the event) is
proportional to the kinetic energy of inpact; then the
relative contribution of their masses is sinply:

FE K _x%mv> 168 ., .
—=—=—=——-=——=0457. The "event aspects" are already
FE K, »my/ 368 P

built into our understanding of the event (the falling, or
perhaps the ground-hitting) and its effects. Ordinary

| anguage is sinply inprecise on this point.

In light of the above considerations it can be seen that sone
of Lonmbard's views (concerning the distinction between

® 1 have no idea whether this sinple case is at all correct. Nor does it
matter - it sinply illustrates how "event features" can already play a
role in understanding events scientifically.
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enabl ing conditions and causes) partially conpl ement

Davi dson's. However, it should not be said that Lombard's
views on events are entirely in agreenent with Davidson. In
his (1986) book Events: A Metaphysical Study, he exam nes
Davidson's criterion of individuation. Here, he asks a
guestion about it that Brand had previously asked and

Davi dson had not responded to (pp. 76): can events have no
causes or effects, and if so, how are they individuated?
After all, if there are causeless or effectless events it
appears that they would be individuated as "one." Note that
Davi dson' s adoption of spatiotenporal |ocation as part of his
criterion of individuation does not help here, since if two
or nore of other kinds of events can be spatiotenporally
identical, so could sonme without causes or effects. Nothing
about them being causel ess or effectless would rule out their
sharing a | ocation.

But are there events which have no cause and no effect® ?
There are plenty of happenings that apparently occur w thout
cause (e.g. radioactive decay), but I submt that we know of
none that have no effect, and with good reason. A possible
counterexanple (that | thought up) apparently woul d be a

radi oactive decay within a black hole. But, this event is not
quite effectless, as it would increase the entropy (and hence
surface area) of the black hole. This increasing in area is
an event. For Lonbard's concern to go through, he has to show
there are events with no causes and effects. This seens prim
facie inplausible as an effectless event violates the well
establ i shed basic conservation | aws. These |aws are so
incredibly well established | regard it as inpertinent not to
rely on themin a science oriented netaphysics. To say that
an event is effectless is to say that it "does nothing." If

it does nothing, then any changes in properties that occur in
t he event cannot be "conpensated for" in another event. The
question then becones: do all events involve changes in at

2 Since | amnot a fan of "possible worlds" netaphysics, | refuse to
consider the issue in these terns. | only intend to investigate the only
possi ble world I know - this one. This should not be read as a
conmi tnent to actualism
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| east one fundanental property (nonmentum energy, angul ar
nonentum etc.)? The answer woul d appear to be yes, for such
events occur at the nost basic physical |level and all other
events energe out (or supervene on) of all these | ower ones.
Conservation | aws are taken for granted in higher |evel

sci ences and technol ogies for this reason. For exanple, a
nutritioni st takes energy conservation for granted when
exam ning the diet of a patient.

| shall return to a few nore of Lonbard's views a bit |ater
as they pertain to saving Davidson fromthe regress charge |
have foreshadowed and to nake a brief remark on his use of
qual ity spaces.

Savel l os (1992) has two principle criticisnms of Davidson:
first, that Davidson's criterion restricts the properties
relevant to the principle of individuation to causal ones
(claimng that events have other inportant features) (pp.
810), and second, that his criterion may not recapture the
intuition that events are a kind of change. The first of

t hese objections is closer to being correct: Davidson's
criteria of individuation is only terns of causality®?, it is
not surprising that Savellos felt Davidson had left the
possi bl e change in properties out. Davidson can answer this
charge pretty nmuch directly by saying that he does not care
what undergoes the change in a cause-effect relationship,
only that something does. O course, as we shall see,

Davi dson needs to make use of some notion of property anyhow
to refine his account. | shall discuss this nore, in section
two below and then in detail in chapter four.

As for Savellos' second criticism | believe this objection
to rely sonewhat too heavily on one's intuitions about tine
and causation. As has been pointed out recently (Hitchcock
2000), people differ wildly on their intuitions about
causation. Causation in ny view (and presunmably Davi dson's)

*? Causation and properties shall be dealt with to the extent they are
needed for the present work in chapter four, particularly the first
three sections.
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seens to require change, but it is certainly possible that
Savel | os does not share that intuition. Furthernore, and
slightly nore contentiously, Davidson's use of tines also
sonewhat inplicitly allow for sone change; there is no tine
wi t hout change. (I shall not argue this point and nerely take
it for granted. See Bunge 1977, particularly chapter 6, for a
di scussion of this point.)

However, Savellos correctly points out that this latter
feature of Davidson's account (i.e. that events are
necessarily involved wth change) does not necessarily

establish the "right kind of change"; it is consistent with
the rest of the universe changing and the thing undergoing
the event remamining static. | concede this point, but it is

inmportant to note that it ignores Davidson's suggestions
about spatiotenporal |ocation. Once he overcane his initia
(1980 [1967a]; 1980 [1967b]) skepticism Davidson had no
problemw th | ocalizing events. Neverthel ess, Savell os does
have a genui ne beef here as it is unclear what "l ocation of
an event" amounts to according to Davidson. | shall postulate
that the spatiotenporal |ocation of an event is the | east
spacetine interval in which it occurs (see chapter four).
Note that this nmakes the location of an event relational, as
one m ght expect. But, the issue of relativity nust await
section two and | ater, below Davidson hinself does not
directly answer this concern.

Mttwoch (1998) has raised an interesting possibility
concerni ng Davi dson's original source of information about
events. She points out that Davidson's anal ysis of sentences
was in English, and that other |anguages have different
semantic features, and hence possibly different inplicit
referents. Nothing nmuch netaphysically different cones out in
t he | anguage of her choice (nodern Hebrew) but the issue is
rai sed whether (for instance) Chisholms or Kims (or sone
other position's!) intuitions rather than Davidson's
concerning events could have been obtai ned by an anal ysis of
anot her | anguage. | see no easy way to resolve this debate,
ot her than show (as | hopefully have done in chapter 1) that
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Davi dsoni an understandi ng of events is scientifically useful
W thus have an i ndependent check on the netaphysics produced
by the linguistic analysis. W shall also neet (in chapter
four, section four) an explicit claim (Bartels 1999 [1998])

t hat Davi dsoni an events are the events in quantumfield
theory and |I shall also argue (section five) that events are
general ly scientifically indi spensable.

Anot her way to address Mttwoch's concern would be to see
whet her | anguages very nuch unlike English allow the analysis
t hat Davi dson does in English. Since there is little sense in
investigating a distant |anguage if a nearby one fails to

work, I will first illustrate that one can "Davi dsonize" (to
borrow a termfrom Peterson 1990) in French. Consider the
phrase: "J'ai conduit non auto vers WAshington." Intuitively,

this entails (e.g.) "J'ai conduit non auto" and "J'a
conduit."™ Thus, one renders it as (e.g.): "([X)(Action de
Condui re( Moi, x) & Avec(Mn auto, x) & Vers(Washington,x))" -
whi ch says: "Il y a un événenent qui est un action de
conduire, il utilise non auto, et il est vers Washington." So
French sentences intuitively about events can be

Davi dsoni zed. Note, however, the great difficult of show ng
that all the relevant sentences of a | anguage can be

Davi dsonized in a simlar way to those in English. | shal
take a risky inductive leap on this issue as it pertains to
French. Let us now | ook at a | anguage very much unlike
Engl i sh.

The | anguage Nuu-chah-nulth (formerly call ed Nootka), spoken
by sonme First Nations people in British Colunbia, can be

Davi dsoni zed. It, however, illustrates Davidson's point that
one cannot nerely |l ook at the functioning of participles in a
| anguage to determne if it refers to events, because in this
| anguage participles can be used in radically different ways
conpared to their uses in English. For instance (W)jdak 2001)
one can say "naniiqsa-k-it-qgs" which apparently has the
grammati cal formof "ny grandfathered", according to Nuu-
chah-nulth/English bilinguals. A simlar nodification applies
to many lexical itenms we would call nouns. It would thus
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appear that Nuu-chah-nulth disagrees with English on event

pl aces (if Davidson's semantics are still to be adopted) and
hence threatens to turn many nore objects into events - if
the argunment from semantics a |la Davidson is correct. W

m ght call this the "everything is an event" consequence.

But, in English the previous sentence neans "ny |ate
grandfather." Davidson's analysis avoids the pitfall of
saying that this sentence refers to a "grandfathering,” which
could be an event in another context. Howis this translation
done and this pitfall avoided? By noting that while it
appears there is no noun-verb distinction and hence
apparently has the "everything is an event consequence,"” this
appear ance i s m sl eadi ng.

That is because the | anguage does nake the noun-verb

di stinction along the sane Iines as English, it just allows
what are ordinarily verb nodifications to apply to nouns as
well. Qther features of nouns remain intact, allow ng one to
di stingui sh verbs from nouns, etc. and hence events words
fromthing words

Hence, all the event words and the phrase structure that they
build up are simlar. W can thus in principle Davidsonize in
Nuu- chah-nul th, being careful to not Davidsoni ze the nouns
that "look Iike" verbs. This conclusion is, of course, very
tentative, as nmuch data is needed to establish it nore
securely. Further, since again it is only one of the world's
| anguage's, Mttwoch's issue could only realistically be
addressed by surveying the world' s | anguages, or finding sone
sort of mechani sm which woul d expl ain the absence or presence
the possibility of Davidsonizing. (The latter would
presumably be a finding in neurolinguistics.) Both of these
are nonunmental tasks hardly begun. Because of the

i nconpl eteness of this research, | |eave Mttwoch's question
open.

Section 2 - Rival Views
I turn now to the second section of this chapter, concerning
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various alternative accounts of events with some currency in
the literature. The nost prom nent of these is Kinms. The
primary distinguishing feature of Kims elucidation vis-a-vis
Davi dson's is the use of properties. Because the new account
of events proposed in the present work nmakes use of this
notion as well, Kims account bears exam nation in sone
detail. I shall first lay out the view and then criticize it.

The central thesis of Kims viewis that events are the
exenmplification of a property at a tine or duration,
representable by witing it in the form[x,P,t]. Kimincludes
within his conception of an event what are often call ed
states and conditions (1993, pp. 8), not nerely objects

i nvol ving changes. He rejects Davidson's account because it
does not anal yze the inner constitution of events (pp. 12).
This is a bit unfair, as Davidson woul d probably reply that
he did not feel it was necessary to do so to performthe
tasks he wanted. He would sinply say that the inner
constitution of events is not needed to individuate them (As
| shall show later, this will turn out to be false, but Kim
at this stage doesn't show that.)

Kim s account thus involves an internal individuating
principle, Davidson's an external one. He suggests that

Davi dson overl ooks the distinction between what he calls the
constitutive properties of an event and the exenplified
properties of one.

An exanple of this is as follows. Consider the case of the
event represented by [Audrey, | ogicizing,yesterday].
Logicizing is a property constitutive of this event.
Cccurring in Buchanan D330 is exenplified by this event. In
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ot her words, sonme properties are "involved" in the event® and
sone properties are of the event.

Kimargues for the "possibly static" view of events (ny
term nol ogy, so called this because they do not not
necessarily involve change) as follows (1993, pp. 34):

"When universal determinism is formulated as 'Every event has a cause' or
'the aim of science' is said to be the explanation and prediction of events in
nature, it surely is not intended that states, narrowly so-called, escape the net
of causal relations or that it is not the business of science to obtain why certain
states obtain, e.g., why the sky looks blue or why the earth is pear-shaped.”

One can reconstruct the argunment in Kimfromthe preceding as
having the following form (one can reconstruct a parallel one
using his exanple of universal determ nisn

(1) Science ought to explain and predict states.
(Prem ss)

(2) Scientific explanation and prediction is
excl usively causal. (Prem ss)

Hence:

(3) Scientific explanation ought to be causally explain
and predict states. (froml, 2)

But :

(4) For all explanations and predictions x, if xis
causal, then x involves appeal to events. (Prem ss)

Concl usi on:

(5) States, to be scientifically explained and
predictable, involves appeal to events
(from 3, 4)

The argunent is valid, as the notes on the deduction above
2 This is easier to see if one tenporarily relaxes the condition that

events need not be changes. It is sonetinmes hard to understand what
properties are said to be involved in an "unchange event". This is
anot her (rel ated) weakness of Kims view- it threatens to turn al
unchanges into the sanme event by involving all the unchangi ng properties
in the universe. For instance, does the unchange of the sky's col our
i nvol ve the unchangi ng cheni cal nature of xenon in the atnosphere of
Mar s?
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indicate. | shall grant Kims (1) and (4), but find his (2)
objectionable. | argue that we don't need to make use of the
concept of causation (and hence have no need of a broad,
Ki m an concept of events) to understand why (to use his
exanpl e) the sky stays |ooking blue. A perfectly good

expl anati on of the blueness of the sky in terns of states

al one can be given, w thout the use of the concept of
causation. | give one in the foll ow ng paragraph.

Since the wavel engths of incomng light (fromthe sun) are
relatively constant, their intensities are constant too
(given that the angle of scatter across the sky is the sane
because the earth is far fromthe sun). Thus, the blueness is
a product of mcroevents, to be sure, but the macro-
occurrence of the blue is not itself an event because it is
just what m ght be called the "phenonenol ogi cal suni of many
tiny events. The constancy of the colour of the sky is thus
strictly an appearance to us. The apparently gl obal nature of
the occurrence is a product of our psychol ogy (which of
course relies on events, but in another way.) To see why this
gl obal nature is phenonenal, consider Rayleigh scattering -

t he accepted explanation for the blueness of the sky, sunmed
up in the follow ng equation (after Arion et al. 1958, pp.

1460):I:k1i§%i9. There are no gl obal properties of the

at nosphere (e.g. its volune) represented in this relation
hence, it nmust be "in us." Instead, we have the angle (06) of
scattering and the wavel ength of light (A) incident in the
scattering, related to intensity (I) of that given light, not
"all the light" - all the light together results in the

at nosphere's gl obal appearance. Al the mcroevents add up to
a persisting state, (of intensity and wavel ength) which we
experience. Note finally, the above statenment is not a causal

| aw statenent - it involves no forces or potentials. It does
not even relate changes, though it entails several equations
1+cos’6

that do (e.g.: d :—4k(T)d)\).
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Two ot her very well-known exanpl es where states play an

expl anatory but non-causal role are Newton's 2nd | aw (the | aw
of inertia)* and the case of radioactive decay of a large
body of radioactive material.

Under the standard understandi ng of quantum theory, the body
under goes radi oacti ve decay spontaneously w thout outside

i nfluence. The rate | aw does not depend on anything but the
internal properties of the body in question. It is true that
the origin of a state is causal, but that is rather different
fromthe persistence of one. For instance, we m ght
investigate the event that brought it about that the earth is
pear shaped.

Furthernore, if existence is a property, then everything for
the entire lifetine (infinite or otherwi se) of, the universe
is "undergoing"” a Kiman event: the event represented by [the
uni verse, exi stence,all time]. Calling this an event is very
odd as at | east on sone views, the universe (taken sub specie
aeternitatis, as one would have to, to get anything like a
"gl obal picture” of it) is not an event in any ordinary sense
as it does not take place in anything. The universe is sinply
what is (taken tensel essly).

Adm ttedly, these considerations are not conclusive, but they
do show t hat perhaps the theses Kimwanted to support by his
narrow concepti on of events were unfounded. At this point one
could throw up one's hands and just claimthat one has
differing intuitions about how a word is used and |leave it at
that. If Kimis unswayed by the above remarks, so be it. | do
not regard "nonchanges" as needi ng causal explanation. This |
regard as the I esson fromthe inertia case (etc.) above. One
could readmt "nonchanges"” by giving up the thesis that

* The law of inertia states that only changes in nonmentumrequire
outsi de influence (forces). This can be seen by witing the law in
differential formand that noting that the equation has constant
vel ocity solutions even in the absence of forces.
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events are the sole relata of the causal relation®, but this
is odd inits owm right, and would require nore exam nation
of said relation than | have the inclination or the tine to
performhere. A few nore argunents about this latter issue
are found in chapter four.

There is another, perhaps nore mnor problemwith Kims
account as stated. Kim provides a nereol ogy of events, and
uses synbols like "-" and "A" to fornmalize aspects of this
project. If one takes these strictly with their standard
meani ngs, Kim s events cannot be over intervals but
infinitely short (pointlike) in duration (as ordinary
subtraction operates on single nunbers). This produces a
slight inconsistency on Kims account; as we have seen Kim
clainms that events occur over durations. Alternatively, we
could construe a new definition of "-" and "A". Wdeking
(2000) suggests that "-" be defined on intervals by (second
interval earliest time - first interval latest tine) where
" is there read in the usual way. However, this suggestion
does not work so neatly with overlapping tines. Kimdoes not
seemto recogni ze the need for further elucidation of the
meani ngs of the synbols. This latter point also suggests a
m nor inconsistency (or inconpleteness) in his account.

Now t hat we have seen sone reasons for not adopting Kims

vi ew whol esal e (I shall adopt sone of the theses on
properties later), we should briefly investigate two other
reasonably influential views of events to see why they do not
seem as satisfactory a starting point as Davidson' s®.

Lonmbard's (1986) criterion of individuation is very simlar
to Kims. Events are individuated by a spati otenporal

® |t is possible that this is the point of fundanental disagreenent
bet ween Davi dson, Kimand nme. | consider alternative characterizations
of the causal relation briefly in chapter four.
* 1t may be noted, especially after the account is fully devel oped, that
the position on events in the present work owes as much to Kimas to
Davi dson. This may be right. Nothing (except nmy title!) hangs on this
di stinction.
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| ocation and a property space, instead of nerely one
persisting property. He does suggest that events are
novenents within a quality space, but quality spaces are
fictitious under nost accounts (i.e. they are ways in which
we understand changes of properties, for exanple, the Hilbert
spaces used in QM) Acritic may wonder why Hil bert spaces
are fictions. They are such because mat hemati cal spaces are
unreal (are constructs) - they (at best) represent rea

t hi ngs. Anot her exanple can be drawn fromthe study of
automata. The finite automaton depicted bel ow has a one

di nensi onal state space, but the actual structure of what
inplenents it is irrelevant.

b

" b b a,b
)

Figure 3.1.1: Finite autonaton.

The structure that inplenments the automaton can be virtually
anything at all. Conputer programrers don't even have to
worry about such material organization. Again, a
representation via a state space is not the object concerned.

| reject the state/quality space as being suitable for an
ontol ogical criterion of individuation, because state/quality
spaces are (one way) how events m ght be represented to us,
not how they are in thenselves. After all, events were

i ndi viduated before there were representers and there will be
events long after the |ast representer (and her created
quality spaces®!) is gone. Note that | am not accusing
Lonmbard of being a subjectivist; | nmerely state that his
criterion has that consequence. Furthernore, quality spaces

> Note that the predicates involved in setting up a quality space (ought
to) correspond to real properties. | amnot denying this. Wat | am
doing is denying that the resulting mathematical space is real. See the
first appendix for a definition of the two different neanings of space
whi ch m ght be the source of sone confusion in this area.
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change di nmensions (Wberg 1971) when an individual's kind
changes. For instance, when two chlorine atons react with
each other, the property of being able to perpetuate a
hydrogen chloride formation chain reaction disappears; this
woul d be represented as |losing the part of the state space
attributable to the |one electron on a single chlorine atom
Movement in a single quality space thus cannot even describe
events which are changes in kind. Lonmbard's criterion thus
cannot epistemcally account for many inportant events (e.g.:
chem cal changes, speciation, etc.)

Bennett's (1988, pp. 88) nore ontologically satisfactory
criterion is as follows: an event is an instantiation of a
property at a zone. In turn, a zone is delimted by a
substance and a tine. This zone has several properties over
its tenporal dinension; this is the event. Bennett's account
is also a poor choice of a starting point for a view on
events as it asserts that a property change (within a zone)
is sufficient for an event. This is necessary but not
sufficient: | accept Davidson's insight that causes |ink
changes, hence (sone) events are connected to (sone) others
and that this linkage is essential to the notion of event.
Unconnect ed changes form |l arger events (by zonal fusion) on
Bennett's conception. For instance, the grow ng of grass
outside nmy window is very close to a paint peeling - their
zones. Do these thereby conpose one |arger event, independent
of any causal connection? It threatens also to nake al
events in the world conmbine into one, a prospect | dism ssed
as unfortunate previously. As stated before, the entire
history of the universe as one event seens unfortunate as
events are intuitively happenings. But the universe just is
(tensel essly), not a happeni ng.

This again speaks to the issue of whether events are real
features of the world. If events were necessarily understood
as not being connected in any way, and occurred haphazardly,
or worse, lawl essly, this would be a good reason to reject
their existence as it would nean giving up the fruitful and
necessary principle of | awful ness (Bunge 1977, 1979, 1998).

page 68



Note al so that Bennett's criterion does not speak to the

i ssue of whether events are causes, or how events fit into

t he causal structure of the world. Since on sone conceptions,
things are (taken alone) causally inert, Bennett owes us an
expl anation of what individuates events vis-a-vis things.

Section Three - Regress Charge

The Qui ne/ Lowe/ Bennett charges (1985; 1989a; 1988) of
circularity is the nost damagi ng of the objections to

Davi dson's account. This states that as any event is
individuated in terns of its causes and effects and as these
latter itens are thensel ves events, each event cannot be

i ndi viduated without the rest of its causal chain - which (ex
hypot hesi) coul d be the whole history of the universe. It

al so woul d render the account (apparently) epistenologically
usel ess. As Davidson says, we can correctly epistemcally

i ndi viduate events, so sonething nust be wong with this
criterion.

As we have seen, this objection actually resulted in

Davi dson's dropping part of his account of events and nore
explicitly adopting another individuation principle. | argue
that this was too hasty. | take as starting point Davidson's
di stinction between events and things and show how to sol ve
t he regress probl em

Davi dson (1985, pp. 176) remarks that events are distinct
fromthings because events occur at a spacetine |ocation
whereas things exist at one. He also wites that events are
changes. This pronpts the question: what is it that undergoes
the change that is an event? Well, a thing. But in what
respect? Sone changes will produce a new thing; nothing rules
out these as being events, but some changes do not result in
change of kind. In fact, it is unclear what change in kind

i nvol ves w t hout another species of a change on the table.
This is change in properties. A thing nmay change property-
wise in tw respects. First, it may change by gai ning or

| osi ng magni tude of a given property (that this occurs at

| east sonetines by mcroscale changes of the thing's
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conponents is of no concern to us here) as when an ion | oses
or gains electric charge and beconmes an ion of a simlar but
weaker or stronger sort. For instance, in an aqueous solution
t he oxidation-reduction reaction elliptically represented as:

Fe*" +MnO; OM - Fe* + Mn*

i nvol ves a change in the magnitude of the charge of the iron
ions. It may al so involve the gain or |loss of a property that
transfornms the thing into a thing of a different kind. For

i nstance, an object may undergo a phase transition, as when
the water in a pot boils. Here all manner of properties are

| ost and ot hers gained, yet the water is of the same
(chemcal) kind. | shall exam ne properties nore thoroughly
in chapter four; for the nmonment it is inportant to note how
we can use the notion of property changes to break the
regress charge.

An event is individuated in terms of its causes and effects,
but these causes and effects need not be | ooked at qua causes
or effects, but instead qua changes of properties (of a

t hing, but that need not concern us just yet). This is
simlar to Kims view which involves the exenplification of a
property. However, it is Lonbardian in so far as it adopts

t he i mportance of change being "genetically" connected. In

ot her words, any causal chain can be delineated also by the
properties of that which undergoes the change. This is very
simlar to the "property space" criterion of Lonbard, as one
m ght want to say that a chain of events (including a one-
itemone) is bounded by a property space, but this is a
representational notion (as we have seen above.)
Ontologically, it refers to how there are "l awful bounds" on
the properties of the system

At this point, | should nmake clear why I have suggested that
we use spatiotenporal location to individuate events. Let us
| ook at an exanple. |Imagine a wei ght attached beneath a
spring which is hung froma height. The spring-wei ght
assenbly is nonentarily conpressed upward, then left to its
own notions. The vertical oscillation that results is an
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event. It occurs (prerelavitistically) in the lab, for (say)
5 mnutes. It has causes, e.g. a lab instructor conpressing
the assenbly; and it has effects: e.g. localized wind around
the spring. (Neither of these are neant to be exhaustive and
this does not matter, on this conception.) Wiy stop the

anal ysis here? Wll, if we include an appeal to properties,
we can stop the threat of an infinite regress of causes and
effects. Note that this is an appeal to a property (or a
pattern of change in a property, if one wants to take the
duration of the oscillation as the period for the event).

Thus: an event involves a change in properties of a thing at
a spacetinme interval which causes other events by this change
in properties. The regress occurred only because we had one
only one aspect of events in mnd. A simlar consideration
al so shows that the effect qua event may not occur right
away. The change in properties may occur and then propagate
anot her change sonetine |ater (the effect), thus avoiding
collapsing the world into one event. Details for these
principles will be in chapter four. This thesis presupposes
we can give a satisfactory principle of individuation for
properties. (For exanple, one based on Putnam 1999 [ 1969] or
one of his other suggestions. For instance, a given property
m ght be individuated by the total of all the laws it is

i nvolved in, and instances of that by those nonol ogi cal
feature and location.) | do not regard the possibility as
Iikely, but were it the case that properties are individuated
in a way that nmakes this account viciously circular, this
account woul d have to be nodified. (Mere circularity is not
sufficient, as the primtive features of the world appear to
be strongly "ontol ogically connected.”) Further, as noted in
chapter one and el sewhere (particularly in chapter four
where properties are examned in nore detail), this thesis

t akes the common property-object distinction for granted.

However, specifying the properties or the causes and effects
one needs the spatiotenporal |ocation of the event (and a
reference frame - see chapter four). The properties which
change in an event are connected and have mninmal subjects.
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This m nimal subject is the spatiotenporal |ocation of the
smal | est thing which undergoes the event in question. This

m ni mal change may produce a different sequence of property
changes, but this sequence is a new event, one of the effects
of the first. | take the notion of connected properties as
bei ng the ontol ogi cal counterpart to the argunents from

qual ity/state spaces above. This property change (i.e. one
exenplified then another, perhaps several times over the
tenporal interval in question) does not say anything about
the effects of that change. The regress is thus stopped by
noting that an event has two aspects. These are: the property
change it involves and the causal nexus it is part of. There
may be several changes in properties in an event, but these
nmust be |inked somehow. They may either be |inked by

m croevents whi ch conpose the | arger event

under consi deration, or they may be connected by being a
matter of related properties. For exanple, in the case of the
oscillation above, the | ength undergoes a pattern of change.
I n the oxidation-reduction exanple, the nmanganese and the

i ron undergo changes in properties. The event is the change
in properties in question, individuated by its cause and
effect. But, it is also individuated by this particular
change in properties, which never recur (as they occur at a
specific tinme and place.) The exact nature of the

rel ati onship between the two parts of the principle of

i ndi vi duati on presupposes some understanding of relativity,
hence nust be put off until chapter four when the new account
of events | develop is presented. Property changes are what
events are, causes and effects are what an event is produced
by and produces. These two aspects of events (property
change, causal nexus) are very like a kinematic/dynam c
distinction in properties of the event.

If a piece of plastic is nelted, its viscosity and its
tenmperature change. This nelting affects those two properties
(at least); they are interconnected by the internal notion of
the plastic nolecules and their constituent atons. This is
the "m croevent" kind of |inkage nentioned above.

page 72



An exanpl e of another kind of connection between rel ated
property changes in one event is the follow ng: being able to
chemcally bond with chlorine ions is a property of silver
ions, but not of silver atons. So when silver changes

el ectronic properties, it also changes chem cal properties.
Whet her there are any other sorts of connections and how to
classify them need not detain us here.

Those who are famliar with the |iterature on events nay
wonder why | did not adopt Bennett's (1988, pp. 52-3)
suggestion that contact between events be used to resolve the
regress problem | did not adopt this solution as | regard it
as irrelevant; whether things have to be in contact (nediated
or otherwise) in order to produce change has vexed phil osophy
and science since the adunbration of the Newtonian
understandi ng of gravitation at the |east (Jamer 1962). |
shall briefly discuss this vexing problem and simlar
worries about the EPR thought-experinent, conservation | aws
and such like in chapter four, but do not claimto resolve
much of the issue. (Though all four fundanental forces (weak,
strong, electromagnetic and gravitation are contact forces
(Stenger 2000) it was not until "field physics" was devel oped
in the nineteenth century that this becane clear.) | should
remark in passing that Lowe's (1989a) suggestion that the
fiction of null change (anal ogous to the enpty set in set
theory or perhaps a null individual in some nereol ogi es) can
sol ve the regress probl em does not appear to be fruitful?.

Assumi ng that the regress argunent can be overcone (as above)
by inclusion of property considerations in our understanding
of events, is the result enough to individuate events? No, it
is not, for the reasons articulated in the next section. The
gist is that w thout spatiotenporal |ocation, properties are
underdeterm ned. Causation is still retained as part of ny

® The present author has tried various approaches along these lines to
the problem and has nmet up with considerable difficulty with them This
of course does not entail that it is inpossible. Since there is another
possi bl e solution - the one |I provide - | see no need to pursue this
approach any further.
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suggested principle of individuation as it situates events in
the "network of becom ng" and distinguishes them from ot her
objects and from properties thenselves. This activity is the
key. As | shall also show, we need spatiotenporal |ocation
to understand causation. These are the | essons fromthe
special theory of relativity to which we now turn.

Section 4 - Metascientific Criticismof Davidson

As we have seen above, Davidson's account can be patched up
by adopting a few Kiman-like features. But this story is not
conpl ete. Events woul d be individuated by their position in
causal chains together with the properties that are invol ved
only if the world were New oni an.

Let us see why. Length is one particularly salient exanple.
Length is an absolute property in Newtonian nechanics; the
magni tude of a length is the same in all frames of reference.
Durations are simlar; simlarly spatiotenporal |ocation
"fixes" many other physical properties of things®*. Causation
is simlar as we shall see in due course.

Many of these understandi ngs change in the |light of specia
relativity. Length is now known to be a relational property.
Forces can have different conponents of apparently differing
kinds in different franes, so causation "works" differently.
Not only are the nechani cal conponents of a force relative,
but the very kind of forces involved can be. One striking
exanpl e occurs in the light of the Lorentz force equation

[ F:cKE+0><B)]. This cal cul ates the net force (cause of

accel eration) on a charged body noving through electric and
magnetic fields. It so happens (Halliday and Resnick 1986)
that this net force is the sane (has same magni tude and
direction) in all reference franes. But its conponents, due
to the electric and magnetic fields are not; in sonme franes
the electric or the magnetic field strength is zero - there

*® There are other relational properties possible in a Newonian world,
(e.qg.: colour properties and solubility properties), but these are not
under consideration here. | shall briefly explore the nature of
properties in chapter four, sections one and three.
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is no field of that kind in that frane. Thus, causes are
relative to particular frames of reference. It, therefore,
cannot be such that an event that occurs because of the
conbined field (e.g. a swerving of an electron) is uniquely
speci fied on Davidson's account, or on the "m ddl e ground”
account that we have introduced by introducing the notions of
properties.

In fact, this deeper unity between electricity and nmagneti sm

is one reason for our speaking about conbined fields. But, to
understand why this is so, one has to | ook at the properties

i nvol ved; nerely | ooking at the effects and causes of E&M

related events will not tell you so. Let us take a specific
case of the interaction between an el ectron and anot her
| arger charged body to illustrate this relativity thesis. The

event we are concerned with is "the com ng together"” of these
two things.

. S IR O R o S

Figure 3.2.1: Relativity of el ectric and magnetic forces.

In the above figure (adapted from Benson 1991), we can see
that different frames "di sagree” as to the nature of the
force on the electron. In one franme, that of the electron in
(a), a magnetic force attracts the electron; in another an
electric force - the frame of the wire in (b). Another
important feature of this situation is that it illustrates
t hat SR does not make "everything" (or, speaking correctly,
all properties) relative (to a reference frame). The effect
descri bed only occurs because of the interplay between
properties of two different kinds. The quantity of electric
charge is invariant, i.e. is the sane in all frames. | shal
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make use of this fact in chapter four.

Note that | deliberately called this event a "com ng
together” to avoid poisoning the well on which of the two
bodies (or both) are to be regarded as in notion. This also
suggests that the nature of an event has a relativistic
conponent, which is what we wanted to investigate. The
apparent nature of an event is different in different franes.
Thus we get the question - what, across franes, individuates
events? What nakes a cause the same cause, or the properties
t hat change the sane properties?

Anot her argunent can be nmade about spatiotenporal |ocation;
an event's location is also relative (one can regard this as
the insight of Galilean relativity.) What is surprising and
newin SRis the relationship between the velocity and not
nmerely position of an external frame and the rest frame of
anot her object. It is of course, true that in Glilean
relativity the velocity of a frame of reference was inportant
(at least calculation-wise), but velocity is not understood
the sanme way in SR as was earlier. (This has to do with the
constancy and finitude of the speed of light. See G bilisco
1983; in gist, this part of Lorentz-Einstein relativity
reduces to Galilean relativity in either the v-0 or the c-o
limts.)

Because sonetinmes a single event occurs distributed over an
ext ended thing and because the distribution of |ocations of
the parts of this thing are relative to a particular frane of
reference, the single event's conposition®* is different in
different franes. To see this, consider the case of a radio
transmtter. This transmtter beans out two radi owaves from
each end of a dish. Now, it nmay be rejoined that two events
are involved here. Not so, as they were sent by one command
on the part of the conputer operator in the transnmtter, and
they each carry half of a nessage for a far away spacecraft.

% Again, | presuppose that sone degree of event nereology is possible.
See section one for the initial argunent to this effect using the
"success of science" nethodol ogy from chapter one.
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This signaling is therefore one event. (O, alternatively,
the "two" events are genidentical, to use the term used
extensively by van Fraassen (1970, pp. 34) for two events
whi ch occur to one object) Suppose our spacecraft has
standing orders that when it receives radio signals from
Earth to piece the binary codes that results together in an
interl eave fashion and interpret the results in ASCII. It is
thus vitally dependent on the order being maintained. To see
why, let us say the one is :
{1,0,0,0,2,0,2,1,12,0,12,0,12,0,12,0,12,0,12,1,0,0,0, 1}

and the other:
{o,0,1,0,0,0,0,0,0,0,12,0,0,0,2,0,0,0,12,1,0, 1,0, 0}.

If one puts themtogether one way one gets®:
{10000100

10001000

10001100

10001100

10001111

00010010} ="aaddeLF" (where LF is the Iinefeed

character)

If one puts themtogether the other way, however, one gets:
{01001000

01000100

01001100

01001100

01001111

0010000 1} = "HELLO"

But, the order in which the parts shall arrive is relative to
the particular rest franes of the receivers. | have already
said they were sinmultaneous in the rest frane of the
transmtter; in some franes they wll be different orders, so

% Strictly speaking, one gets no printable characters at all out of the
first 40 bits in standard ASCII. | amusing the character set from

Appl e's Courier font for ease of understanding this denonstration.
Purists can regard the first message as EOT BS FF FF SI LF if they
prefer to ignore the high bits.
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the nature of this event is different in different franes,
apparently - so howis the signaling one event? Bunge (1979,
pp. 67) puts the first point as follows:

“In other words, relativity admits the reversal of time series of physically
disconnected events but excludes the reversal of causal connections, that is, it
denies that effects can arise before they have been produced, and
consequently does not assert the past can be changed. If preferred,
according to relativity the time order of causes is relative (to the reference
system) while causal connections are invariant. That is, duration is relative, and
the time order of any two genetically disconnected events E and E' can be
reversed.”

What this entails is that individuating events by their
causes and effects does not work - directly - in relativistic
physi cs because these events apparently can be involved with
di fferent causes (as the causal order of sone conposite event
m ght be different) and effects, and involve different
changes in properties. For instance, in ny previous case of
the Lorentz force equation (earlier in this chapter) a thing
may apparently experience a magnetic force or an electric
force depending on the frane of reference. It would thus
appear that these are different events. Chapter four's job is
thus to show that this appearance is deceiving. After all, it
seens strange to say that an event is a different event in
different franes of reference and not nerely that it has
relativistic characteristics. After all, the thing which
under goes the change is the sanme thing, though again with
sonme relativized features.

Summ ng up, an event involves a change in properties of a
thing at a spacetine interval which causes other events by
this change in properties. It may or may not be caused
itself. Understanding which properties are relevant and how,
as well as understanding causation, is inconplete in the
['ight of relativistic considerations. W can account for
these latter features of the world after we have anal yzed how
under st andi ng of properties changes in the light of SR This
is the subject of the first section of the next chapter.
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Chapter 4 - The Special Theory of Events

This chapter has 5 sections. In the first section | shal
devel op sone prelimnary distinctions on the nature of
properties. In the second section | will deal with three

t opi cal questions about causation. Since both subjects are
huge phil osophical projects in their own right, these
accounts shall only include the m ni mum necessary to support
ny own theory of events in the fourth section of this
chapter. The third section shall link the concepts of the
previous two with those in the fourth by introducing the
concept of proper properties, whose understandi ng presupposes
some understandi ng of causation. In the fourth section, |

i ntroduce the new theory of event individuation which is the
climax of this thesis. In the fifth section | deal with
possible criticisnms of the new account of events, responding
to (possible and actual) conplaints from Davi dson, Kim and
five others.

Section 1 - Properties: Prelimnary Distinctions

W have seen previously (chapter three, section four) that
our understanding of properties has to be updated in the
[ight of relativity theories. | shall introduce four
positions on properties that | shall take to be understood
when properties are invoked in nmy theory of events.

| additionally discuss four other issues surrounding
properties that are taken for granted later in this thesis.

First, | shall discuss essential properties. Second, | remark
briefly about conservation | aws and how they relate to
properties and events. Third, | discuss the distinction

bet ween the properties of an event and the properties

i nvolved in an event. Fourth, general notions of properties
and events in relativistic quantum nechanics (quantumfield
t heory) have been investigated by Auyang (1995, particularly
pp. 129-132). | shall thus close this section by exam ning
her work on this subject to see howit can be applied to ny
OWN pur poses.
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But first, note that this thesis takes it for granted that
obj ects possess properties, and that there are no
propertyl ess objects.

| suggest that our understanding of properties of factual

obj ects can be divided along four axes: energent / resultant;
intensive / extensive; relational / absolute; qualitative /
guantitative. This subsection shall end with a di scussion
over whet her properties are tropes, universals or

particul ars.

The first dichotony concerns how properties of a whole are
related to properties of its parts. Emergent properties
(after Bunge 1977, pp. 97-98) are properties of whol es that
are not possessed by their conponents. For exanple, the
ability to reason is an energent property of some neuronal
systens, as it is not possessed by the individual neurons
whi ch conpose the system Subnergent properties are the dua
of these: properties that wholes |ack which their conponents
possess. The ability to think is subnmergent with respect to
soci al systens; each conponent of one (a human, say) can

t hi nk, but the social system does not. Resultant properties
are the remaining category (i.e. resultant properties are

t hose which are neither energent nor subnergent in a given
context). These are kinds of properties possessed by a whole
and its parts: e.g., mass of a nolecule. Each atomwhich is
part of a nolecule has a mass; the nol ecul e as a whol e has
one. Anot her exanple: the solidity of each nmacroscopic part
of a block of ice gives rise to the solidity of the whole.
Note that this illustrates that the emergent/resultant
distinction is contextual. Solidity is also energent relative
to nol ecul ar properties; single nolecules making up a solid
are not thensel ves solid.

Al so, note that the first exanple illustrates another

i mportant thesis about properties | shall adopt: nanely, that
not all properties are directly additive, even ones that
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appear to be at first glance®*. It is thus not required that
properties be conpletely extensive (i.e. a property whose
magni tudes are suns of the magnitudes of its parts) to be
resul tant as some thought.

This brings us to ny third axis, relational / absolute. This
one is very difficult to understand, and fornms nuch of ny
investigation later. A fact is absolute if it occurs relative
to all reference franes, and a proposition is absolute if it
hol ds regardl ess of context (Bunge 1999a, pp. 7). Therefore,
an absol ute property is one that does not "change" across
different franes of reference. It is inportant to realize
that there is no actual change as commonly under st ood
involved in this notion of relational properties (a |ength
across different frames sinply is of varying magnitude.)
Genui ne rel ational properties are of vital inportance |ater
as they will allow denying that certain kinds of apparent
happeni ngs are events, and will help individuate others. This
absolute/relational distinction for the purposes of this
thesis is identical to the intrinsic/non-intrinsic

di stinction.

In the special theory of relativity, |engths and durations
are relative to a given reference frame. Each has in turn a
special value in what is called the "rest franme" of the thing
in question. This special value is that found in a frane
centered on the given object of concern, which is often
useful in calculations and investigations and shall be in

m ne. For exanple, proper time is a duration in the rest
frame of an object, proper length the Iength of an object in
its rest frane. Sone properties, such as velocity (if

unaccel erated) are always certain values in the rest frame -
the fact that a body's velocity is zero in the

(unaccel erated) rest franme of an object can be | ooked at as
formng part of the definition of rest frame. Sone properties
have the sanme value in all franmes, for instance, electric

2 Mass is not strictly extensive as the binding energy of a nolecule (or
nucl eon) affects the total mass of the systemin question by the nass-

energy equival ence E= mc”.
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charge. These properties are said to be invariant®. | shal
generalize this notion in section three of this chapter to
what | shall call a "proper property."

As we have seen, however, certain properties "becone"
reference frame rel ative because they are "nmade up of"
properties that are thenselves rel ational and others which
are not. The case of certain electromagnetic properties is
the cl earest exanple of this. Let us look at this in sone
detail, as it is a good exanple of how our commonly used
ant hropocentric vi ewpoints can m slead us and al so how to
progress beyond them It will also lead directly into a

di scussion (later, in sections three and four of this
chapter) about events and relativistic properties.

It mght appear from our perspective that electricity and
magneti smare ontically disjoint. After all, an electric
field near a conpass does not cause the conpass needle to
spin, and a magnetic field by itself does not seemto store
energy in a capacitor. But, a tine varying electric field

i nduces a magnetic field and conversely.

. .
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Figure 4.1.1: Two of Maxwell's equati ons.

The first equation asserts (with the ordinary correspondence
rules*) that a tinme varying magnetic field induces an

¥ Strictly speaking, the law statenents in which they occur are said to
be invariant, however, physicists often speak as if it were the
properties in question referred to in the | aw statements which are such
After all, the law statenent represents one kind of property - a |aw.

* For those readers who are not famliar with the ordinary

correspondence rules, they are: E is the electric field intensity, B
the magnetic field intensity, C is the speed of light, | is the current
density and €, is the permtivity of free space (a constant).
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electric field and the second the converse. The properties
involved are (the electric charge distribution) thus

di fferent but connected. (Note that they are connected

t hrough the notion of a current density, as the pretheoretic
observation that a current carrying wire has an associ at ed
magnetic field suggests.)

Because of this connection, we can thus say appropriately
when an electric event is identical to a nmagnetic event for
two distinct reasons. One is because they are dependent on
each other in a sort of "spiral" effect, the second because
the properties involved are invariant. It is only in the
dynam c case that this is true®*. If there is no changing
magnetic field, the right hand side termof the first
equation is just zero and that of the second just ﬁL. Thus in
[0}
the limt of no tenporal changes to the appropriate fields,
el ectric and nmagnetic events can be distinct. If one did not
know t he deeper connection between the two one m ght
m st akenly regard these events as distinct. Qur representing
our know edge in ordinary terms ("electric", "magnetic")
m ght have |l ed us astray. This suggests that the degree of
anal ysis of properties affects what we know about the
di stinction of events. This of course does not entail that
events are thenselves fuzzy or indetermnate, just that our
know edge of them can be inconpl ete.

As | have said, qualitative/quantitative is another | nust
elucidate for this thesis. Qualitative properties are ones
whi ch do not have degrees or magnitudes; quantitative ones
do. It seens as if (save for existence) there are no
intrinsically qualitative properties. Not know ng any way to
defend this, | shall |eave this issue open, and devel op
(section three) an account of properties that is
relativistically consistent but does not commt on either
side of the issue. This is inportant, since if there are sone

other intrinsically qualitative properties, we require a
® Recal |, however, that the dynam c case occurs "very often." See figure

3.2.1 in chapter three, section four for an illustration why.
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notion of a proper property (one the sane in all inertial
frames®) to relativize themcorrectly. All known invariants
in science are quantitative, again perhaps save exi stence.
More on this in section three, bel ow

My next area of discussion concerns whether properties should
be considered universals, particulars, tropes, or of sone

ot her category. For the purposes of this thesis, this

deci sion need not be nade, except for one detail. This one
detail is that the account of properties has to allowthemto
undergo change - one property has to be capabl e of passing
away, and another comng to be (if there is any difference
bet ween these two | shall remain agnostic) and a property has
to be capable of increasing or decreasing in magnitude.

Four other features of properties nust be adopted to round
out this account of events. First, things (and perhaps

obj ects generally) have essential properties. Here, | refer
to a weak sort of essentialism Any property whose | oss or
gain alters the "kind" of a thing is an essential property. A
hel i um atom has the essential property of being atom c nunber
2, i.e., it has 2 protons essentially. If it gains a proton,
it is no longer a heliumatom but a lithiumatom If it

| oses a proton, it is no longer helium but hydrogen. These
atom c species are physical and chem cal kinds.

Second, conservation |laws are significant to nmy account
because they provide constraints upon the range of possible
property changes involved in events; and in closed systens

t hey have the bonus effect of ontically "isolating" that

whi ch is undergoing the event. |If we can determ ne that
energy (say) is conserved in a given region, we can thus rule
out the rest of the universe as irrelevant to the

consi deration of the event in question. To this end, the
properties in the known conservation |laws are of fundanental

i mportance, at |east epistenol ogically speaking.

® As noted in chapter one, this thesis does not concern itself wth
accel erated franmes of reference.
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Ontol ogi cal ly, conservation |aws perhaps "carve the world up
at its joints," as they affect to some degree where one thing
or system stops and another begins. Note that any of the
conservation | aws can nmake due for these purposes; which one
to use is case dependent. Also, note that this makes inplicit
use of what Feynman et al (1963, vol I, pp. 27-1 ff.) cal

| ocal conservation |aws, as it is conceivably possible that

t he uni verse coul d operate under global ones. Only |ocal ones
are consistent with relativity, so this locality constraint
on properties is one way of insuring the required
relativitistic consistency. This finite speed of propagation
of influence is in turn what "carves the world." Upshot: wth
this, one has anot her neans of overcom ng worries that al
events in the universe are one. It gives sone sense to the
notion of "mnimal subject" of an event | shall use later.

A third general note on properties is in order. Readers of
Kim(1993) will recall that he nakes a distinction between
the properties involved in an event and the properties of the
event itself. Events are objects (see the first appendi x for
nmy usage of "object") and thus have properties. These
properties are of a different sort than the properties that
are involved in undergoing many events. This | eaves open the
guestion of higher order properties as well. Are the
properties of events thensel ves properties of the properties
that are "involved in the change"? It appears so thus, it is
fair to say that this account of events requires at |east
second order properties. But does it require third order
properties (and so on, ad infinitum? It has been argued (in,
e.g., Arnstrong 1989) that an infinite hierarchy of
properties is undesirable. However, the current theory of
events requires only at nost a potential infinity, not an
actual one (or, if preferred, a finite but unbounded) regress
of properties. An actual infinite-order event would seemto
require that an infinite nunber of properties change at once,
whi ch seens unlikely.

Fourth, Auyang (1995, pp. 129 and el sewhere) rem nds us that
properties as understood in QFT (and hence SR) are often
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properties of fields. It is comonly understood that fields
allow little individuation of their parts, and thus,

| ocalization of their properties is difficult. Auyang thus
suggests that sone properties may be "spread across" an
anor phous object like a field. This is inportant as the
postul ate (adopted by Davidson and by ne |ater) that spread
out events are not only features of ontologically nore
conpl i cated things.

The state of a systemof fields is a summary of the
properties of the entire system On Auyang's (commonly
accepted) assunption that fields are continuous, the system
possesses the properties over a nondenunerabl e nunber of
parts. Auyang's remarks serve to remnd us that properties
may be distributed over a large |location, and thus, a single
event can occur over a large spatial volune. The ontol ogica
conplexity of an event bears no direct relationship to
spatial size. This notivates (in part) ny postulate that an
event occurs at the spatiotenporal |ocation in which the

m ni rum subj ect of change occurs. More on mnimality in
section four, below

Section 2 - Causation

In this section | address three issues surroundi ng causati on:
the nature of the relata of the causal relation, whether
causation is proximte (and hence how events link to each
other) and the relation of the "anmbunt" of cause and effect.

To address the first issue, let us briefly investigate
various kinds of causation proposed in the literature,
keeping in mnd H tchcock's (2000) hel pful suggestion that
peopl e use the word "causation" and its cognates in many
di fferent ways.

Some authors (e.g. Bennett 1988, ch. 3-4) distinguish event
causation fromfact causation; others (e.g. Ehring 1997, pp.
86 ff.) believe that properties (tropes) sinpliciter are the
relata of the causal relation. Many other positions exist. It
seens likely that many forns of so called "fact causation”
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are actually due to events occurring at another |evel. For
instance, a condition |ike the weakness of a bridge referred
to in "the weakness of the bridge caused it to collapse" is a
condition on which a force (cause) like a twisting or a
bendi ng can act upon. (Recall also chapter three, section
one's argunents agai nst Sanford.)

| now turn to ny second issue of this section. The current
wor k adopts a thesis of weak proxi mate causation (i.e.
causation through approxi mate contact). However, the current
wor k does not commt to how proximte proximte is to be.
Since all four fundanental forces in physics are actually
contact forces (i.e. occur by things colliding with each

ot her - see Hawking 1988, pp. 70-73 for a discussion of

medi ation of forces by particles), proximte shoul d perhaps
be "contact"; but this is nmerely a suggestion. It is, after
all, conceptual ly possible that a non-contact species of
force could energe out of contact ones, though it is not

i medi ately obvi ous how. But of course ny imagination is no
[imtation on the functioning of the universe (except for the
functioning of ny imagination!) so this is hardly a worry.
Events cannot thensel ves be w dely separated on this account
and still be "the sane event," nor can they be individuated
by events far apart fromthe event in question.

An exanpl e should punp the "inplausibility intuition" | have
in mnd. For instance, on sone accounts of causation, the Big
Bang (anong ot her events) caused ny conception. It is
possi bl e that a hydrogen atomforned in the Big Bang is found
in one of the cells that underwent ny conception. However,

t hat hydrogen atom hardly changed in properties relevant to

t he conception, and instead nerely changed relationally. (For
i nstance, it becanme near a whole bunch of different atons.)
Here is where the notion of emergent properties mentioned in
section one of this chapter also plays a role. The conception
i nstead i nvol ves energent properties of ovum and

spermat azoon, etc., not physical or chem cal properties of
hydrogen. This suggests that some events possibly energe out
of lower |evel events just as energent properties energe out
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of | ower |evel properties.

My third consideration for this section is to note that the
above suggests anot her postulate (albeit a negative one)
about causation | shall adopt. It was a principle of

schol astic netaphysics that the effect is no greater than the
cause. | deny this. An exanple shall make this clear. If |

ki ss Raven, she will becone excited and use nore energy than
the tiny amount of kinetic and thermal energy | transfer to
her in the kiss. This is a clear case where the effect (an
exciting of Raven, to use the event description |anguage) is
greater than the cause (a kissing of Raven). Connected events
t hus need not be "simlar"” in the respect demanded by

schol asti c nmet aphysics; proximate causation is only to be
under st ood spatiotenporally, not propertywi se. The question
of how propertywi se an effect is related to its causes is
beyond the scope of this work. (There nust be some connection
on pain of denying the principle of |awful ness, though.) Note
al so that this suggests another way in which causation can be
used to show that events are distinct (and do not coll apse
into |l ong anorphous processes). This is because there (by the
above) can be wildly unalike causes and effects, thus in sone
sense breaking the continuity between them

Section 3 - Proper Property

This section concerns itself wth the invariants nmentioned in
section one and argues that the notion of an invariant works
only in the case of quantifiable properties. Since whether a
predicate (i.e. our linguistic or mathematical representation
of a property) is "nuneric" or not depends on our state of
know edge about the world and not about the world directly
(Bunge 1998, vol 11, pp. 227-228) whether a property is
intrinsically qualitative is generally unknown. It thus bears
el uci dating a generalization of the notion of an invariant
property that extends to qualitative properties. This is the
goal of this section of the thesis.

An invariant partially works to solve the relativity of
properties probl emdi scussed above because it results in a
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single value for the property in question across different
frames of reference. Electric charge, as we have seen, is
such an invariant; it has the sane magnitude and sign in al
frames. By exam ning (performng di nensional analysis on) the
di nensi ons of a derived property (e.g.: |engths, masses,
gquantity of charge) we can thus work out whether any given
property is invariant. However, this procedure presupposes
that the dinmensions of the property are known, which in turn
presupposes and i s presupposed by quantification of that
property. Not all interesting properties have known
quantified dinensions (particularly those in social and m xed
sci ence such as social cohesion, political stability, etc.).
So we need to use sonething nore general than an invariant.
Instead, | suggest we use the proper property of something,
which is defined as the value (qualitative or quantitative)
of the property in the rest frame of the thing.

Thus, change in proper properties are events. Changes of
properties relative to a frame of reference are not. Proper
properties are also to be understood at the highest
appropriate level. For instance if a property is physico-
chem cal (e.g. electronic configuration) the appropriate
proper property of the object in question is to be understood
chemcally. (It is true that in nost cases the previous
concern will nmake no difference to the individuation of the
events in question.)

By the above, nere unaccel erated change in position of a
thing is not an event (as its velocity is always relative to
that of another frame - it is zeroinits rest frane.) It
nmust be noted; however, that any thing comng to have a new
vel ocity nust be accelerated (by definition), and this
acceleration is an event. But, once velocity is again
constant (i.e. the force is no longer acting) and inertia
"takes over," qua novenment the thing is no | onger undergoing
any events. It may very well be undergoing events of other
sorts. Also, note that sonetines it is unclear when an
acceleration actually occurs. If Robin drives ne from her
apartnent to ny parents house, while we are noving straight
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and she doesn't hit the gas or the brakes, we undergo no
novenent events fromthe car. However, we are constantly
undergoi ng gravitational events - the accel erati on downwards
towards the earth. (That this m ght be also one protracted
event need not concern us for the nmonent.) Every tine we turn
a corner, or slow down, we then undergo an event.

Proper properties are thus those that undergo changes in
genui nely causal interactions. Note that in the case of
uncaused events, the causal interaction is "within the thing
itself." For instance, in the case of a radioactive decay,

t he atom decayi ng "produces" the cause. \Wen we say that

radi oactive decay is uncaused, it is nmeant that the (perhaps
probabilistic) internal forces are involved (e.g. the strong
nucl ear force). Here again an appeal to energent properties
expl ai ns these facts.

We have now net the conpl eted understandi ng of properties
needed for the special theory of events. | turn to this
central part of the thesis now

Section 4 - Axions for the Special Theory of Events

W have nmet earlier (chapter three, section four) an account
of events that is nore or |ess satisfactory except for its

| ack of relativistic consistency. Earlier sections of this
chapt er have devel oped under st andi ngs of properties and
causation that are necessary for relativistic consistency.
These two investigations (properties, events specifically)
are joined together in the new theory of event individuation
which follows. | present 9 axions for this new theory. Each
of these shall be indicated with a bold nunmeral in

parent heses: (n). These shall be foll owed by several
applications in both science and netaphysics.

The central postulate of this new theory:

(1) Events can be described qua "happenings" (i.e. in terns
of other events) or qua property changes.

Thus, an event can be represented as a 7-tuple:

(la) <Ax, Ay, Az, At, F, C B>
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or a 7-tuple:
(1b) <Ax, A4y, Az, A, F, P1, P2>

In (la, 1b) Ax, Ay, Az are spatial intervals, At is a
duration, Fis an (inertial) reference franme, C and E are
sets of other events - causes and effects of the event in
question - presently, either of which may be enpty. P1 and P2

are collections of proper properties (as above). These
properties are to be understood as the event's change; by
convention P1 is the initial state, P2 the final. The tine

variable (At) here represents the tine (in frane F) that the
thing takes to go fromP1 to P2, or the time of occurrence of

the event. Because of the use of proper properties the
reference franme is only required to specify the

spati otenporal interval of the event. Ontologically, then
events are changes in property exenplifications (sonetines)
brought out by events in other things and resulting in
further events. This then is ny principle of individuation
for events.

Wiy are both (1la) and (1b) al ways applicabl e? Consider first
(1b). Genuine changes occur in the world. These are events by
definition. But what do changes do; how are they connected to
one anot her? They produce other changes. | take this as a
fact well known to common experience and to science and

t echnol ogy. Thus events essentially have effects, which are
ot her events. Do they have causes? Well, many of themdo -
many changes are induced by other changes, as we have just
seen. But sone appear to be induced by spontaneous processes
acausal ly. Thus when | postul ate that an event can be
described in terns of its cause and its effect, the cause in
question may very well be null. (See postulate (5) bel ow.)
(1a) in turn suggests (1b) because a cause and effect are

al ways events thensel ves. But an event is a change in
properties (as | remarked in section three of this chapter).
This shows that both (1a) and (1b) are ontologically
sufficient. They are both ontol ogically necessary as (1a)

i ndi viduates events "fromthe outside" and (1b) fromthe

inside. This is sonmewhat parallel to |ooking at a thing as
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inside. This is sonmewhat parallel to |ooking at a thing as
bei ng individuated either by its internal properties or by
the totality of its environnent.

Thus (1a) and (1b) are always both applicable ontol ogically.
Then a notivational question remains - can one use either one
to describe and avoi d Davidson's regress problem (section
three of chapter three)? Certainly. Should we wish to stop
the regress of individuating events by their causes and
effects, we sinply nake use of a description of the form
(1b). Since (1b) relies on us having non-causal individuation
criteria for properties (see chapter three, section three),
this breaks the regress.

Thus (1a) and (1b) are always both applicabl e ontol ogically.
Then a notivational question remains - can one use either one
to describe and avoi d Davidson's regress problem (section 3
of chapter 3)? Certainly. Should we wish to stop the regress
of individuating events by their causes and effects, we
sinply make use of a description of the form (1b). Since (1b)
relies on us having non-causal individuation criteria for
properties (see chapter 3, section 3), this breaks the
regress.

The precedi ng considerations suffice to individuate an event
of minimal tenporal size. But for larger events, the notion
that the involve a change in state runs into problens nuch

i ke those raised in Davidson's criticismof von Wight,

consi dered in chapter two, section two. Von Wight had
suggested that an event is represenatable as an ordered pair
<initial state, final state> This resenbles ny (1b) with its
P1, P2 conponents. Davidson clainmed that von Wight's

proposal would not do to individuate |arge events such as

t hose referenced by "I flew fromPittsburgh to San Franci sco”
as this does not say enough about how the event occured.
However, a slight addition to nmy account can accomvbdate this
charge. This is merely the intuition that |arger, nore
"process |like" events are the tenporal sum of many smaller
events. We have net this idea before in ny discussion of
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hydrogenation reactions earlier in chapter three, section
one. Hence, we may postulate that in the case of |arger
events they are conposed out of smaller ones and

i ndi vi duat abl e somewhat "recursively." This can be stated as:

(1c) Tenporally extended events are conposed out of events
with smaller tenporal extension. This bottons out at whatever
is the mniml event in a given context.

This theory of events does not committ to the view (or the
contrary) that all events bottomout at the sanme degree of
mnimality (e.g. whether all events are conposed out of

m crophysi cal events or not, etc.)

We hence can conclude that |arger events are individuated
(al so) by their unique parts. For instance, two of Davidson's
possible trips fromPittsburgh to San Francisco are
deconposable as in turn (e.g.): (a) getting in the taxi,
driving to the airport, waiting in the check-in |ine,
boardi ng the plane, etc. and (b) putting on his good wal ki ng
shoes, wal king fromPittsburgh to Chicago, wal king from
Chicago to Kansas City, etc. Note that each of these
subevents can in turn be deconposed, as required. For
exanple, (a)'s first subevent can be conposed of various |eg
fl exi ons and extensions and so on. These two "trip" events
are different because their conpositions are different, even
if they were hypothesized to take place at the sane tinme and
pl ace and involve the sane causes and effects.

Since a process (extended event) can occur in different
orders relative to a given franme of reference, it is

i mportant to renmenber that events are individuated in their
rest franme (as (1lb) should rem nd us as it involves proper
properties). This brings us to a consideration of ny

postul ate concerning the spatiotenporal |ocation of an event.

(2) The spatiotenporal |ocation (Ax, Ay, Az, At) is the
m ni nrum subj ect of what is either affected by the cause (i.e.
an object or a proper part of one) or which undergoes the
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proper property changes in question (in (l1la), (1b)
respectively).

Were they to be maximal, all events in the universe would be
t he sane event. (Conceivably, the entire, even if infinite,

hi story of the universe could be regarded as one | ong event,

t hough see above in section two for how inplausible this view
is. See also the last part of this section for remarks on the
event/process distinction.) There is also no sufficient
reason to adopt anything between m ninmal and mexi mal. That we
may not know what the mninmal subjects of an event are and
are thus often m staken about themis no objection as events
have m ni mal subjects ontol ogically not epistenol ogically.
Note also that there is in general no connection between the
ont ol ogi cal basicness of an event and its size. As renarked
above in section one, events in quantumfield theory can be
spread over a large area, and yet these are anong the nost
ontol ogi cally basic events known. This mnimal interval
shoul d be that in an appropriate frame of reference, F

I have noted earlier that (unaccelerated - as this is a
speci al theory) events have a rest frame. This neans since a
rest frane is a worldline, not a single point, the rest frane
of the objects undergoing an event is that of the point of
transfer of influence which has its own worldline. Recal

that | postulated that all forces are contact forces in
section two above. The frane where the objects which are
undergoi ng the event are noving with zero velocity is the
rest frane of the event; as | have stated this is where the
event occurs for purposes of individuation. For instance, in
t he case of an object undergoing a self induced change (e.g.
radi oactive decay) the rest frame of the event is just the
rest frane of the object. See below for responses to possible
objections to this based on EPR corrolations. Note this
consideration is in line with treating events as factual

obj ects. This concern shall come up later in postulate (9).

I shall now introduce two postul ates which concern two
speci es of nereol ogy of events. These two species are
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"tenmporal " and "spatial,"” which are illustrated bel ow.

Time

—-

{2} {h)

space
Figure 4.4.1. Kinds of Event Mereol ogy

As nereology in general is off the subject of this thesis,
t hese shall only touch on this issue as it affects the
criteria of individuation | have postulated in the previous
axionms. | shall begin with a mnor assunption that is
relatively straightforward.

Lemma: The nunber of events in a given spatiotenporal region
(relative to the appropriate franme F) is greater than or
equal to zero

W have previously met Davidson's argunments (chapter 2,
section 2) for allowing nore than one event in a given

spati otenporal region. It should be obvious that there can be
(however short lived) |ocations where no events take pl ace.
W can thus state (3):

(3) Events can conbine along the tenporal dinension in F to
form | arger, extended events.

This postulate is illustrated in (a) of the previous figure.

I have noted earlier in (1c) that this postulate allows

i ndi vi duati ng extended events. Let us here rehearse a

scientific illustration of tenporally conposed events.

Consi der again a catal yzed chem cal reaction:
AB+CI[[},-AC+B

Reactions of this formmght take place in tw steps. For
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i nstance one possibility is:
1. AB+ DI -~ ADB

2.ADB+Cl - AC+D+B

The first stage of the reaction and the second stage of the
reaction conbine to forman overall reaction. Each stage is
an event; the larger reaction is also an event. This
postulate (with sonme isolation fromoutside events) insures
that this account of events permts what are commonly called
processes.

I sol ation prevents nereol ogi cal conmposition and thus avoi ds
maki ng the universe into a single event. This result is to be
avoi ded for several reasons. First, a universal event would
suggest an exception to axiom (6). This axiomis the

postul ate that all events have an effect.

What could be the effect of the universal event, especially
if this event has no end for which an event could occur
after? Second, ny understandi ng postulates in section two
above that causes are like their effects - by the equival ence
in axiom (1) this suggests a connection of some kind between
the collections of properties involved in an event. The

uni verse has nothing (by definition) out of which it can be
produced. Note that | amusing "universe" in its broad sense
- i.e., as "everything that exists," (taken tensel essly) not
its narrow sense sonetimes used in physics as sonething |ike
"isol ated spacetinme region." (See, e.g., Stenger 2000a for
this latter sense of universe.)

Al'so note, | reject nereol ogies that allow disjoint objects
to form nmereol ogi cal sunms. The reason for this rejectionis
ny prior assunption that the events which occur are | awf ul
(i.e. are nonmracul ous, and "obey" basic |aws of
conservation). As | have stated, there is a connection
bet ween the properties which undergo a change in an event.
Unrestricted nereol ogi cal conposition (at least in the
tenporal sense) woul d nake these connections unlawful. For
i nstance, there is no extended event ("process") that
connects ny putting on a t-shirt with what | had for
breakfast. There are psychol ogical events within nme during
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the intervening tine, but they are (presumably) unconnected.

Note that this isolation should be understood at an
appropriate level of reality to the events under

consi deration. Physical events |ikely do not fuse with
soci ol ogi cal ones very often, so considering the changes in
conformation in soneone's protein nolecules as the person
forms part of a group of students debating nechanismin
Aristotle is unlikely to be helpful. Ontologically the

physi cal and social levels in this exanple are far enough
apart that the two do not act on one another. This brings us
to the second of the nereol ogi cal postul ates.

(4) Events which are in close spatiotenporal proximty can
conbine to formlarger events.

This postulate (illustrated in (b) of figure 4.4.1) is to be
understood as relativistically sound. Events which are not
"sufficiently local"™ cannot mereol ogically conbi ne except
where they are close to each other. For instance, light can
propagate fromtwo distant stars and strike my eyes conbining
to produce sonme psychol ogi cal event in nme. A nereol ogical
conmbi nation (two strikings, for instance) because they have
conme together in one location (ny retina, say). This is why
it is inmportant to remenber that the em ssion of the light is
a different event fromthe striking of the retina. The forner
is the cause of the later, or perhaps a cause.

However, it stands to reason that the properties of the
events that nereologically conbine are related in sonme way.

For instance, a brushing of a toothbrush and a flow ng of

wat er m ght conbine to forma toothcl eaning. These are able

t o combi ne because they both change the conposition of the
materials on one's teeth. A general theory of how properties
are interlated is beyond the scope of this work. Hence,

provi ding any additonal details of the spatial nereol ogy of
events is beyond the scope of this work. Since this

consi deration does not affect their ontol ogical individuation
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(though it likely affects their epistenologica

i ndi viduation), | leave this for future work. | have
intuitions about the spatiotenporal proximty and property
connections necessary for spatial event summation as seen by
the two exanples; | do not see any way to refine these at
this tine. Thus, the theory of events proposed in this work
sinply takes the possibility of spatially sumred events as
gi ven.

Al so, note that axions (3) and (4) likely never "apply"

al one. Tenporally fused events ("processes") are likely very
of ten have subevents which are spatial suns of events and
conversely.

Finally, note that the nereol ogi cal postul ates ontologically
ground the fact that the nunber of events counted in a given
regi on often depends how they are counted. If two things near
each other nove fromstate Ato state B, there are two events
if the changes in question are "unrelated.” If the changes
are related, one counts three events. On the other hand, if
sonme investigator was unconcerned with | ower |evel changes,
she m ght count one event.

On to the next postul ate, then.

It is inportant to consider whether either of the "cause set"
or the "effect set” nmay be enpty. Ontologically this
corresponds to the case of an event having no cause and no
effect, respectively. Because of apparently well-established
scientific results (e.g. quantum fluctuations) | postul ate

t hat :

(5) Events can occur w thout cause.

An effectless event is less likely. They woul d be sonewhat
irrelevant if they did occur, as one could never know t hat

t hey had happened or cone to be affected by their influence.
| postulate, therefore, that:

(6) There are no effectl ess events.
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| adopt this hypothesis as such an event woul d be
scientifically illegitimate as any hypothesis about it would
be untestable. This postulate also has the netascientific
consequence of encouraging research into the effect of
events. For instance, Hawking (1988, pp. 103-104) consi dered
the case of information loss in black holes. This case works
as follows: Hawki ng wondered what happens when sonet hi ng
"falls down" a black hole. Does this have any other outside
consequence, or do (because signals cannot escape the bl ack
hol e) any possible events wthin the black hole have no
effect on the outside universe? This latter possibility was
(for whatever reason) displeasing to him and so he
investigated the matter. This led himto derive the

hypot hesis that the surface area (an external, accessible
property) of a black hole is proportional to its entropy, an
internal property (hence directly inaccessible). In short, ny
postul ate has already proved useful scientifically! (Recal

al so the argunents agai nst Lonbard in chapter three, section
two which use conservation | aws.)

(7) Some of the features by which we describe events
(causally or otherwi se) are not strictly speaking those
properties involved in the event proper but boundary
condi tions.

For instance, "The rigidity of the balloon caused it to
burst." Assume that this occurred when soneone was bl owi ng
intoit to fill it with air in preparation for a party.
Strictly speaking, on this account, the blow ng (as that was
an event) caused the bursting (or, in the property |anguage
one can appeal to changes in volunmes of air etc.). The
boundary conditions here are the flexibility properties of
the balloon. This postulate serves to rem nd us that not al
properties referred to in a given event statement need be the
properties actually those involved in the change that is the
given event referred to and hence against a particular naive
realism
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I have now introduced 7 primary postul ates of the new theory.
Let me now | ook at two remai ni ng postul ates concerning the 7-
tuples as a whole. The first of these postul ates concerns the
emergence (or sone mght say superveni ence of) events out of
things. The current account of events, |ike Davidson's or
Kims, has events energe out of properties, things and their
changes.

Are things on this conception "basic"? Here, we nust see why
events are not basic objects in the universe (pace, e.g.,
Wi t ehead 1929). The reason for this is quite sinple. |

assert that events are all of sonething as factual properties
are always of sonething. The argument that because things are
possi bly always in flux does not show that "event" is
ontol ogi cal |y basi c.

It is also inportant to realize that the disjunctive
description of events presented (either this 7-tuple or that
one) is not intended to mrror nature. Both are alternative
ways of expressing the sanme underlying reality. After all,
tupl es and disjunctions are |ogical and semantic features of
our | anguage, not parts of the world. W thus have two
nmutual |y conpl enmentary descriptions of every event. \Wich one
"real ly describes"” the event?

(8) Both (1la) and (1b) "really describe" the event taken
t oget her.

A change in properties is what happens in the event; the
causes and effects of this situate the event in the "network
of becom ng." See nore in the discussion of (1) above for why
one can nmake use of either description.

Sone phil osophers may wonder what sort of netaphysica
category (universals, particulars, tropes, etc.) this theory

puts events into.

(9) Events are concrete, unrepeatable particul ars.
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Davi dson's arguments for these views still hold (see chapter
two, section two). This is not to say that events cannot be
pl aced in classes; such is indispensable for science. Since
any event can be | ooked at "cause and effectw se" or
"property exenplificationw se," scientists and phil osophers
are free to use either sort of classification. For exanple,
if tropes are understood nerely as that red or that charge
density, then an event can be understood as a change in
trope(s).

Events are thus not repeatable any nore than things are. Al

el ectrons are interchangeable (i.e., speaking didactically,

if one were to exchange the electron in a hydrogen atomw th
another froma second hydrogen atomw th its electron in the
sanme energy |evel, nothing woul d happen) but they are not
identical since they are in different spatiotenpora

locations - simlarly for events. Many events (at |east at

t he physical |level) are interchangeable as well, but they are
al so not thereby identical.

Now t hat we have seen the nine principle postulates for this
new t heory of events, | shall close this section by
considering a few representative exanpl es and applications.

Let us exam ne one of our vexing cases of identity we have

di scussed previously - investigating when a given electric
event is identical to a given magnetic event. Wth the above
conceptions of properties and causati on and how they rel ate
to events on the table, the solution is alnost trivial.
Conpare the appropriate properties involved (e.g. the field
strengths) and the degrees of causal influence (magnitude of
the forces involved, as physicists would say) by transformng
themto the same (any one desired) frane of reference using
the Lorentz transformation. Are they equal in all conmponents?
(l.e., did the same properties change?) If yes, then the
events are identical. If not, they are not. This option is
not open to Davidson as transformng nmerely spati ot enporal

| ocation (e.g. by the Lorentz transformation) or nerely cause
would fail to identify the events correctly. As Davidson
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hi nsel f points out, this criterion can fail if there are two
events in one place and time. The property changes which the
t hi ng undergoes at this place and tine are thus what "saves
the day." Using the Lorentz transformation on the expression
for the strength of the electric and magnetic fields yields
(assumng that the frane is noving in the positive x
direction with velocity v way fromthe electric and nagnetic
fields in a frame at the origin):

B=E
EiI:Br i
(E+lx)

r

I’\l;xE
EB_CZE

%= ;;1—v2/02 -

Figure 4.4.2 E&M and the Lorentz transformation.

The above shows that the electric and magnetic fields in
another frame of reference can be easily conputed. And then
fromthese the force can be cal culated using the Lorentz
force equation. But, note that one needs the field strengths
fromthe above equations first. W cannot identify causes and
effects wthout know ng what "makes themup,” i.e., what
properties are involved. This explains my adoption of
properties as well as causation in ny principle of

i ndi viduation for events.

The previous approach is very simlar to those of Auyang
(1995) and Bartels (1999 [1998]). Since an explicit goal of
each of the two previous works is to connect the netaphysics
events to quantumfield theory, they are thus doing a simlar
task as the present work and thus bear investigation for that
reason. Let us first see what Auyang has to say concerning
what events are |like and how they are individuated. She
wites (1995, pp. 129):

"An event is a dynamical quantity; it is the transformation of the state of the
field system at a certain point. For example, the event yj(x) may represent
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the excitation of certain modes of type i [...]"

In other words, Auyang suggests that when a field system
undergoes a change in state, this is an event. This is in
line with the current theory's recognition that events are
changes in properties. Since Auyang's events are pointlike, a
dense continuum (assumng fields are continuous things) of

t hem produci ng evolution of the field systemin a specific
way results in the persistence of a thing and how

"“m croevents" aggregate to formevents in the netaphysical

(or every day) sense. As such, she recognizes that if one
regards things as ontologically prior to events (as one
shoul d - see above concerni ng Witehead) then her events are
"mere instances" (her phrase), and they need to be aggregated
to formevents in the ordinary sense. It is not clear how
this aggregation is to be understood. Epistenologically one
represents the instants as products over a space of field
operators (e.g., if the event occurs all with excitation node

i and e is the "total excitation"): e= rpp(x)

Thi s suggests that spatiotenporal juxtaposition could allow
Auyang to elucidate nore famliar sort of events. However to
do this, some account of the properties that energe fromthis
nerel ogi cal sum nust be indicated. | regard Auyang's
conception of events as thus inconplete if viewed as a
general conception, however, it fits with the current account
of properties and their connection to events as far as it
goes in QFT. The special theory of events of the current work
is nore general than Auyang's not only because it admts
properties at higher levels of reality than those descri bed
by QFT but because it is stated in non quantitative terns: in
order for the above product to nmake sense the properties have
to be "nultipliable" in sone sense.

Bartels (1999 [1998]) has responded to the Auyangi an
conception of events. He argues that events as understood in
QFT are not nerely state changes but instead closer to

Davi dson's conception of events. Bartels' principle argunment
is nore convincing especially if one builds into a
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Davi dsoni an conception of events (i.e. one involving
causation) sone account of properties, as | have done above.
He wites (pp. 182):

"The following consideration suggests that this is the case: In a high energy
experiment a particle decays in a detector. The identification of the products
of the decay enables the experimenter to identify the original particle state. Its
future causal history is used as a means to individuate the state. The original
particle state has been of such a type that it causes decay products of that
particular sort. What is more, it has been a particular instantiation of the
particular type of state that has decayed precisely at the particular spacetime
point®."

Bartels is thus suggesting that the notion of what happens to
particles and detecting their kind involves di scovering what
effects they have on other things. This is Davidsonian as
further events are used as indicators of the occurrence of a
previ ous one. But, note we need sone understandi ng of
properties (for instance, the energy levels of an aton) to
make use of Bartels' suggestions as otherw se, we get stuck
in the regress that vexed us earlier.

Thus, according to ny theory of events, Bartels and Auyang
are both (partially) correct. Since change in properties is
"part” of what is involved in an event, Auyang is certainly
correct to point out that a changing excitation state of a
field is an event. In turn, Bartels is right to point out

t hat causation can be used to elucidate the roles of objects
in a quantum system This can be stated thus: excitations of
fields are the fundanental events in QFT. Wich excitations
and how they "work"” is not ny concern, nor is it Auyang's in
t he passage provided. It is hence not at all surprising that
she woul d characterize these in general terns. (Recall the
di scussion of classes of events vs. particul ar events above.)

My final scientific application is to the so called EPR
paradox. Do the distant correl ations observed in the Aspect
experiment involve events? Yes and no. Yes, because the

% For "point" here one should read interval; nothing in QFT requires
particles to be point-like (nor does it rule out point-like ones, |ike
the electron is sonetines thought to be).
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observation involves events. But, the correlations thenselves
(whi ch exi st independently of observations) are not events,
as they are purely relational connections. There is no
transfer of influence involved at all (Stenger 1995).

A (somewhat msleading for it is not a quantum | evel case)

t hought - experi nment/anal ogy will nake this point clearer. Take
a deck of playing cards and shuffle the deck well. Now take a
card at randomand cut it in half without |looking at it. Seal
one half of the card (still wthout |ooking) in an envel ope
and send that to a friend far away. Do the same with the
other half and another friend also far away (preferably al so
far fromthe first friend). After a few weeks or nonths, when
your friends have received the nysterious envel opes, call one
of them by phone and ask what half card they have. Instantly
you know what half card your other friend has, thus
"col l apsi ng the [description of the] card"*. No causa
influence passes fromyour called friend to your other one.
Events which are involved in this are the shuffling, the
selecting, the cutting, the sealing, the mailing, the
receiving and the calling by tel ephone. (This is not neant to
be exhaustive.) The purely epistenm c change in you when your
friend says "yes, four of clubs" is a (series of) brain

event (s) (presumably) but that is not the correlation between
the cards. Simlarly, because one "tangles up" the (e.g.)
photons in the EPR experinment, of course they will be
connected in sone way. (For another, "state oriented", non-
causal and hence no-event® expl anation of the EPR
correl ati ons see Stenger 2000, pp. 190-1.)

® By anal ogy, the wave function is not a real thing either (nor does it
have a direct referent), it is "merely" part of a (sophisticated,

mat henat i ci zed) descri ption.

¥ This is what the appeal to properties above is supposed to
denonstrate. If there are no properties being influenced which are

i nvolved in the "connection", then there is no event. This analysis also
presupposes that the subjectivist interpretations of quantum nmechanics
are wong. Stenger (1995) also argues against this - | do not have the
time to here.
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The details of this section begin to devel op a picture of
part of the world. But, no picture of the world is w thout
its critics, which brings us to the next and final section of
this chapter.

Section 5 - Response to Criticism

In this section, |I shall respond to possible criticismfrom
six quarters. First, | shall answer a Kiman worry. Second, |
shall deal with an objection concerning the understandi ng of
space and tinme that is required in this theory. Third, |
shal | argue briefly against a naive scientific critic's
possi bl e argunent that the netaphysics devel oped throughout
this work does not help her solve any scientific problens and
is thus irrelevant to scientific research. (This continues a
thread fromchapter 1.) Fourth, | discuss objections to the
post ul at ed equi val ence between the two fornms of event
descriptions. Fifth, | shall take a possible objection from
what m ght be called an "antiHeraclitean". Finally, | shal
answer anot her science-inspired objection concerning the
nature of forces.

| start with those objections | would expect fromKim One
such worry, about possibly static events has been dealt with
el sewhere (chapter 3, section 2). However, another possible
poi nt of disagreenment between Kim s account of events and the
current one concerns the issue of properties of events

t hensel ves. | have argued that in order that nerely

rel ati onal changes not be regarded as events in order that
spatiotenporal |ocation not be regarded as anongst the
properties of an event. Kimwants it that the event descri bed
by "Brutus stabbing Caesar” has the property of being in Rone
(1993, pp. 42-43). Does this account thereby reject this
attribution? No. "Rone" is a spatiotenporal property of the
event, but it is not one that is involved in the change in
guestion. Events are objects, and so they have properties of
their own as well.

Caesar being stabbed is thus not relational. Relativity
theories in physics nmake the velocity of an object dependent
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on the frame of reference. But, these features are not other
objects, but instead are just relations to other objects
(i.e. "Canbridge changes" in the traditional phil osophical
jargon.) This is why | rule out nerely rel ational changes.
When we say that "Brutus was involved in a stabbing in Rone,"
we identify location just as we do in saying "the body at the
end of spring S noved fromposition xo to xn in time interva

At . "

I shall nove along to the third objection to ny theory, then.
Substantivist worries mght be raised about ny use of space
and time to individuate events. On this account, to identify
events requires "the use of" spatiotenporal intervals. Does
this account thereby commt one to themexisting in sone
sense? No. They are not to be regarded as things or
occurrences, nerely relations between things. They can even
be regarded as "useful fictions" if necessary, for instance,
if the specul ations of Barbour (1999) or Stenger (2000) turn
out to be correct and the passage (or "direction") of tinme is
in sone sense illusionary. If either of these two hypot heses
is correct, tinme indexes would still be useful. A slightly

m sl eadi ng anal ogy will make this point.

{a) Tine viewed as "unfolding"

. P e
2| at SR at Gt

R A IR = %
. - . s

—_

t

Figure 4.5.1: |ndexing.

In the above figure, (a) illustrates the "becom ng" view of
tine. The (b) part of the figure shows howin the "tinel ess”
(Stenger's term) or "illusionary" (Barbour's) view of tinme is

understood as "nerely" another coordinate, perfectly on par
with space. (This is roughly simlar to the M nkowski view of
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spacetine (McCall 1994, pp. 10).) Note how the stack of
slices becones cubic*. In actuality, cubes stack to forma
tesseract (or generally 3 dinensional things aggregate to
form"hyperthings"), but the principle is the sane. W can
thus "count slices" away froma given origin (in either
direction, in principle) to locate an event (or the things
undergoing it) on the tine axis. Each event thus still has a
uni que location in spacetinme. Only the becom ng aspect of
tinme is discarded. There would still be patterns in the four-
space, which we would call "events."

The fourth argument to consider is an imagined one froma
practicing scientist. She tells nme that the netaphysics |
have devel oped here does not help her solve any scientific
probl ems, and thus (while perhaps intellectually interesting
inits own right) it does not neet the netascientific goals I
di scussed earlier in chapter one.

To respond, | would note four things. First, it is not quite
true that this account of events has no scientific

i mportance. It provides one way of |ooking at the EPR paradox
- which is inportant to sone physicists. Second, it is not ny
job (at least here) to apply the theory of events.
Under st andi ng the way the world unfolds generally m ght prove
useful as a framework in many sciences. Specifically, this
theory of events reinforces the fruitlessness of searching
for effectless events without conmtting one to
verificationism Third, scientists (such as Auyang) have
found it fruitful to understand what the world nust be |ike
in order that their science is possible. Exam ning
presuppositions is the aimhere. | have tried to elucidate
sone of the presuppositions used in scientific research -
laid them bare so that they are up for scrutiny just |ike

ot her aspects and nethods of science. |If it turns out that ny
account does not reflect scientific research in content, it
behooves soneone else to refine or expand it accordingly. As

“ The figure depicts the world as having a discrete time axis. This is
not an essential feature of this view of events or times, nor is the
contrary. It is sinply easier to draw that way.
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Bunge remarked once (1999b) - to paraphrase: "If you agree
with everything | say, you have not been paying attention!"
But, objecting to it nerely on the grounds it appears usel ess
is not legitimate. The fourth and final response is to ask
the scientific critic to | ook at what has been proposed and
not nerely read off what it is about. Then deciding that they
coul d use such a framework can hopeful |y be nmade wi t hout
prejudice. (I only include this objection and its answers
because the objection has been nade to ne, and | have hence
responded.)

I shall now address a fifth possible concern about this
theory of events. | postulated that it is always possible to
interconvert between a "cause and effect"” description of an
event and a "property change" description of an event. A
critic may still be asking: "what if this is not always
possi bl e?" | assert in response that anything that we woul d
want to call an event by the rest of the schema is

descri babl e either way, has both "cause and effect features”
and "property change features." Anything that does not is
sinply not an event. It nmay be argued that | amnerely
stipulating a word usage and not pronoting a netaphysical
hypothesis. This is in some sense correct, but the other
characteristics of events | have described in the Speci al

Davi dsoni an Theory of Events are not part of a definition but
instead the "earmarks" of events. | have avoi ded defining
event, leaving it inplicitly defined, though chapter one's
intuitive stagesetting is also nmeant to suggest and bring out
features of the concept | am devel opi ng.

Should it turn out, after all of that, there is sonething
that is clearly "of the right kind," is not described
elliptically, and yet can be shown that it cannot be
described in the two ways (for instance, an object that can
be described in only one of the two ways seens to be a

pl ausi bl e candidate), | shall consider that a falsification
of the views presented herein. Note that a nere inability to
redescribe is not sufficient, as | (or anyone defending ny
view) may sinply not be clever enough to do so. | regard the
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possibility of this falsification as very slight as |I have no
i dea how such a proof of inpossibility would go. Note that
this (and various other principles adopted) makes this theory
of events weakly falsifiable. Since one conplaint from
scientists (and Popperians) about nuch netaphysics is that it
is not falsifiable, this answer also speaks to the fourth
worry above.

The sixth possible criticismI| would |like to handl e here
conmes fromwhat mght be called an anti Heraclitean. | have
mentioned that one event causes another in close
spatiotenporal proximty and that all events have effects,
i.e., they produce further events. Since nothing apparently
woul d stop this proliferation of constant changes, this would
seemto entail that this view commts us to believing that
all aspects of the universe are constantly in flux. Since we
know that is false (or epistemcally undesirable, in a m|lder
version of the objection), doesn't this render the view of
events herein sonewhat problematic?

The objection presupposes that the current theory of events
entails that everything is in flux in every respect
continually. This is false - when an event causes another in
this schene it sets off sone change in another thing.
Sonetinmes this may radically change the other thing, so that
the resulting events (the effects) are throughout the thing
whi ch under goes them

But, this is not by any neans the case generally. For
exanple, in the chem cal reaction synbolized bel ow, the

al kane groups in the cycl ohexene do not undergo any chem ca
change, al though the nol ecul e as a whol e becones a new

chem cal species.
O e O

Figure 4.5.2: Hydrogenation of cycl ohexene

Not e how nmuch of the structure is preserved through the
reaction. The relevant (chem cal) event (the hydrogenation)
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only occurs in one part of the carbon-carbon ring. O course,
during the transition states in the reaction, the ring
structure gets deforned (etc.). However, generalizing this to
al | hydrogenations of alkene rings, the larger the ring the
nore it is "intact" during the transition. This is not to say
that there aren't other events going on in the rest of the
ring; however, the "flux" of something is related to what
scope of analysis is relevant. The physical level's own fl ux
is mnor conpared to the chemcal flux, which itself is not
total - as indicated by the ring remaining intact. It nmay be
that each thing is continually in flux in some respect or

ot her, however. This | do not regard as an unfortunate
consequence, if indeed it is one, of ny theory.

The seventh objection is really a famly of objections
concerning forces, potentials, and the nature of causation in
physics. The first of these can be phrased as follows: | have
stated that forces are causes, and causes are events. But,
where is the "event" involved in (say) Newon's |aw or the
Lorentz force equation? These appear to be static and not

i nvol ve any kind of change at all.

The answer to this query relies on ny remarks about proxi mate
causation. Since | have postulated (on the grounds that
nodern physics supports this conception) that all fundanenta
forces are contact forces, we can thus say (e.g.) that the
force on electron in an electric field which deflects it is a
cause, and that cause is a collision event (of the electron
with the field, or wwth a photon, perhaps). One of course
shoul d not understand this collision in a classical way - it
would in this case require a quantumtheory of collisions.

But that is for physics to explore, not metaphysics.

The second of these objections concerns potentials and
forces. It may be remarked (Bl ok 2000) that forces are no

| onger used nuch in physics and that nost physicists like to
think in terns of potential and potential difference instead.
Hence, why am | using forces as a prine exanple of causation
and further, using a force equation to notivate part of the
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met aphysi cs? This objection | feel is msplaced, because it
presupposes that the only use of a concept in physics is to
enable a calculation. | grant that calculations are often
easier in the "potential picture” but that does not entai

that the potential picture is a nore realistically correct
understandi ng. O course, this cuts both ways. However, since
| have argued that forces do seemable to play a direct role

in the nature of being and becom ng, | argue that our concept
of force is probably closer to what is "really out there"
than that of potential. Naturally, | reject the positivist

di ctum that science should abjure talk of causes.

We have net the new theory of events and hopefully seen it
def ended successful |y agai nst possible criticism The fina
chapter in this thesis is next, which deals with possible
extensions of this account and areas of further research.
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Chapter 5 - Future Directions

| take the preceding chapters of this thesis as having

devel oped an account of the principles of ontol ogica

i ndi viduation for events that is consistent with special
relativity. This chapter considers several future directions
of research to develop further this theory.

An inportant generalization to consider is an extension into

t he domain of the general theory of relativity. | have dealt
with the special theory of relativity alone in this thesis
because | amunqualified to generalize it. | do not even know

what nodifications or extensions are necessary in this area,
or indeed whether any are. Since GR (like SR before it)
changes understandi ngs of tinme, space and causation, it is
entirely possible that these will affect understandi ngs of

t he happeni ngs which are events.

This is also connected intimately with the possibility of
second order (and generally, higher order) events. | have
postul ated (chapter four, section four) that events involve
changes in properties and noted that there can be higher
order properties of objects. Can the properties that events
have thensel ves undergo events? If Socrates is dying quickly,
and then takes a partial hem ock antidote so that he is now
dying slowy, did his dying undergo an event? How so? Wiy or
why not? If there are second order events such as that, can

t hese undergo events too? This too is connected to the
general theory of relativity as GR deals with accel erati on.
W have dealt with basic cases of this, distinguishing it
fromthe unchange of constant velocity notion, but nore needs
to be said, particularly in the |ight of the new
under st andi ngs of forces (particularly that of gravitation)
in GR Higher order events may require different principles

of individuation - i.e., they may be ontologically distinct
fromlower |evel events. | have thus avoided discussing them
nmuch.
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The theory al so needs further applications in other areas of
science, particularly social and m xed sciences. | have given
chem cal and physical exanples of events; biological ones are
al so sorely needed. Applications to technology are al so
needed; in fact the use of the account in conputing is a
possi bl e future project of m ne.

| briefly discussed the nereol ogy of events throughout the
thesis. Particularly, the horizontal/vertical subprocess
distinction is the beginning of an inportant application of
t he work. However, nmuch needs to be done in this area. Since
there are sone papers (e.g., Pianzi and Varzi 1996a, 1996b)
on the subject of event conposition, there is clearly sone
interest in this area. Perhaps soneone will want to take up
this account of events and devel op a better nereol ogy of
events fromit. It may be that nmy account cannot easily
account for nereol ogy for some reason, in which case the
investigation will prove destructive. Either way, it is an
area that nust be explored further. That said, the follow ng
is a "taste" of what nust be considered. Mereol ogy of events
has to work in two different respects, however, spatially and
tenmporal ly. What happens when two regi ons undergoi ng a change
are juxtaposed tenporally or spatially? Tenporally, | have
suggested that this captures sonme of the notion of a process
(provided the properties involved are "simlar"” in sone

rel evant respect - what this is to be is another area to
investigate). Spatially, one mght think one gets a "larger"
event. |f Harvey and Kathy show up one nice sunmer day and
"attach” their picnic to that of Robin and ne, we get a

| arger picnicking. But, this exanple again nakes use of
simlar properties involved. Could they were to show up and
attach a frolicking in the grass? A canpfire burning? And so
on. The nore the juxtaposed events seemdifferent; the nore
we are inclined to say that they are two events which happen
to be next to one another and thus do not conbi ne. Another
guestion that has to be answered in this context concerns
overlap. W have seen that it is plausible to assert that
events can overlap spatiotenporally. Wien do they conmbine to
forma | arger event and when do they overlap? | do not know
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generally what to say - | do not think this problem has been
satisfactorily worked out for things (consider cases of phase
boundari es, azeotropes [is an azeotrope one thing or tw?],
and the Iike), never mnd for events. It is possible that
this problemarises out of our inperfect understandi ng about
the mnimal subject of a given event.

The sixth and seventh possible areas of future research
concern causation. One inportant mssing piece in this thesis
concerns the nature of causation and contact. | have
tentatively adopted on netascientific grounds |inkages of
contact between cause and effect. This needs further research
as there are general problens in physics with contact forces.
Expl ai ni ng how a contact force can be attractive is anong the
nost vexing of these problens netaphysically, though it is
reasonably wel |l understood fromthe perspective of physics
(at least at what mght be called after Feynman a narrow
"shut up and cal cul ate" |level). Wiether there is a tension
here is precisely the problem Another concerns the fact that
some field strengths (which nediate forces) becone infinite

i n the nei ghbourhood of certain particles (e.g. electrons);
again, there are proposed solutions (sonetines involving what
| ook |i ke ad hoc mat hematical tricks - see Bunge 1985,

St enger 2000), but no netaphysics. The second area to

i nvestigate would be to take Hitchcock's (2000) Iist of
putative kinds of causation and see which fit "nicely" wth
this account. This would lead to a greater understanding of
events as it may be still that causes and effects need not be
events, in which case understandi ng events becones

consi derably nore conplicated. Sanford' s problem (chapter
three, section one) would arise.

I have now di scussed briefly several areas of future research
that woul d extend this work. The remaining sections of the
thesis are a glossary and a summary of the principles from
section four of chapter four.
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Appendi x 1 - G ossary of Terms

The present thesis has been replete with both scientific and
phi | osophi cal vocabul ary, which are in turn idiosyncratic and
specialized. | provide this short glossary to define briefly
nmy uses of key words. Note: the very central concepts,
"event," "property," "causation" are not defined except
implicitly by their interrelated uses in the thesis. This is
to avoid circularity and persuasive definitions.

Nevert hel ess, discussions of these concepts are found

t hroughout. A bold termin a definition indicates that the
termis also defined el sewhere in this glossary.

Absol ute/ Rel ational: A property magnitude is absolute if it
occurs in all frames of reference. A relational property is
one that is dependent on other properties and things for its
val ue. For instance, length is relational with respect to
velocity as the Lorentz transformation on | ength shows.
(Perceived) colour depends on wavel ength of |ight, surface
spectral reflectance of things, anbient light, and interna
state of the observer (inter alia) and thus is relational.
Solubility is relational as it depends as nuch on the sol vent
as the solute (not to mention other anmbient conditions such
as tenperature and pressure). Electric charge, however, is
not relational but absolute. Al frames of reference "agree"
on the magnitude of charge of a given thing.

Arity: The arity of a relation is how many objects can stand
in a given instance of it; this need not be fixed - many
relations (even functions!) of variable arity are known. This
is a synonymor close relative of "polyadicity," "val ence”
(in linguistics), and "place" or "degree" of a predicate.
(Strictly speaking many of these itens have to do with

predi cates rather than properties or factual relations, but

| anguage is often | oose on the matter.)

Boundary Condition: Initial or final conditions which
constrain what the solution of a differential or difference
equation represents. For instance, in the differentia
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equat i on:
X =X

W solve this particular equation by witing it as:

dx . . .
EE::X then rearranging and integrating we get:
= _
X
dx
Jx 7%
Inx =t
x=¢'+C

(1 have sinplified by not introducing the integration
constant until the end.) Here C is a boundary condition to
the solution to the equation; it nust be supplied, or the
differential equation we started with results in a famly of
simlar solutions. This would be fine in pure mathematics,

but if one wants to predict (e.g.) a specific trajectory, one
needs the constant of integration which is the boundary
condition. It usually represents sone aspect of the initia
(occasionally final) state of the system Note that a
boundary condition can al so be represented as a non-const ant
function. Also, note that in qualitative portions of the
thesis | have nmade use of Lonbard's qualitative understanding
of boundary conditions.

Catal yst/Inhibitor: A catalyst is a chem cal species which
takes part in a chemcal reaction that results in an
increased rate of reaction that is not itself consumed by the
reaction. An inhibitor is simlar, except it slows down the
rate of a reaction. For instance, platinumcan be used as a
catal yst in the hydrogenation of al kenes to speed up the
formation of al kanes. The study of catalysis is

net aphysically interesting as it allows investigation into
notions of persistence (i.e. how a catal yst takes part a
reaction but survives it), properties and |levels of reality.

Conservation Laws: The hypot heses that certain properties
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(e.g. energy, nonentum angul ar nonentum) do not "pass away"
or "come into being" in any process whatsoever. These may
have to do wth fundamental symetries in the universe
(Stenger 2000 di scusses this connection in the [ight of the
Noet her theorens.) They may be regarded as principles of

net asci ence as they are very ontologically basic and woul d be
"given up" as an extreme last resort in interpreting the
result of an experinent.

Epi st enol ogy: The branch of philosophy dealing with human
know edge and its justification in general (rather than
know edge of certain kinds.)

El ectricity/ Magnetism (E&): Two features of the universe
intimately connected with optics and the special theory of
relativity. Inportant netaphysically as the facts of E&M
illustrate interplay between absolute and rel ational
properties.

Emergent Property: A property which is possessed by an object
that is not possessed by its conponents.

Field: This termhas two scientific uses which nust not be
confused (see, for exanple, Peressini 1999 [1998]). One is
that of a physical thing, extended and occupying all points
of space in a given volunme. These are traditionally regarded
as having infinite degrees of freedom (Wether this is
correct or not is a matter of sone debate: see Auyang 1995
for the traditional view, Stenger 2000 for a heterodox one
and a discussion of the matter. The current thesis does not
require commtnent to either view ) The second neani ng has no
use in the current thesis and is only remarked upon here to
avoid its confusion with the first definition. In pure

mat hematics, a field is a mathematical function froma given
domai n space to a vector space. Note that in physics one
often uses the notion of a field in this sense to represent
fields in the physical sense which can result in sone
conf usi on.
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Frame of Reference: A franme of reference is a coordinate
systemtied to a specific concrete thing or system Strictly
speaking, a frame of reference has to be understood as a
thing (or perhaps a sui generis object) as it has a velocity;
this detail shall not affect understanding in this thesis
much. Furthernore, in the current work, frames of reference
are generally understood to be inertial unless otherw se
stated. This restriction is the justification for the
"special" inits title.

Galilean Relativity: The thesis that the |laws of notion of

t hings are independent of position in the universe. This can
be understood both as a constraint on the form of
reconstruction of the laws in |aw statenments, and on the

obj ective patterns thensel ves. For exanple, Glileo' s own | aw
statenents of projectile notion apply regardless of initia
position. The thesis opposed the Peripatetic

subl unary/ superl unary distinction in understandi ng notion
that was conmon in Galileo's tine.

CGeneral Theory of Relativity (GR): The generalization of
special relativity to accelerated (i.e. non-inertial) franes
of reference. It hence deals with effects due to gravitation.
This thesis is not concerned with GR

Inertial: O a frame of reference, unaccel erated.
(Al'ternatively, a frame of reference is inertial just in case
it is one in which Newton's second | aw applies w thout
introducing fictitious forces.)

Lawf ul ness Postul ate: The metascientific (netaphysical, in
this case) postulate that the universe contains objective
patterns (i.e. objective relations between properties).
Presupposed by (and confirmed by!) all scientific research,

t he (meta)phil osophy of the present author, and comobn sense.
Note that this does not entail anything directly about our
know edge (if any) of said patterns.

Levels of Reality: Different things, systens and events occur
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with many qualitatively different emergent properties.

Things, systens and events at one given level are in a sense
ontologically at a par. Wat these levels are is subject to
sone debate; exanpl es include: physical, chem cal,

bi ol ogi cal, social, technol ogical. Each ontologically
presupposes the prior levels but is not thereby strongly
reduci ble to them because of the enmergent properties in
question. Another way of putting this is that chem cal things
"inherit" sonme (not necessarily all) physical properties,

bi ol ogi cal things "inherit" sone chem cal properties and sone
physi cal properties, etc.

Lorentz Transformation: The mat hemati cal expression used to
cal cul ate val ues of certain physical quantities in other
franmes of reference fromtheir values in a given frane. A
conmon quantity (a proportion of sorts) is found in all of
these. Oten synbolized y, it has val ue

i
2

=,/1
Y C

where v is the speed of the other frame in the rel evant
direction and c is the speed of light. Note that this reduces
to a constant coefficient of 1 in the limt of 0 velocity or
infinite speed of light. For exanple, the amount of time T in
a frame noving relative to a frame with velocity v where the
time in the rest frame in question is Tg IS given by

—

T=-2
Y
Ei nstein recogni zed that the basic |law statenents in physics
ought to be invariant under the Lorentz transformation, and

enthroned this principle in the center of SR

Materialism The thesis that everything real is nade of

matter (that is, are changeabl e/ possess energy: Bunge 1977).
This is an inplicit assunption in ny theory and its criticism
of others. This should not be confused with physicalism the
thesis that only physical properties are real. (cf. energent
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properties, levels of reality.) On this view nmathemati ca
obj ects (nunmbers, vectors, sets, fields in sense 2, etc.) are
to be considered as fictional when regarded in thensel ves.

Maxwel | 's Equations: The four fundanental |aw statenments of
el ectricity and nagnetism They state (approximtely) how
electric and nmagnetic fields are interrelated and propagate.

Mer eol ogy: The study of the various part-whole relations.

Met aphysi cs: The study of the nost general features of
reality. In this work, this is taken to include anal yzing and
synt hesi zi ng concepts about the general nature of the world
(time, space, thing, event, cause, property, determ nation
etc.) found in many or all sciences and technol ogies. Not to
be confused with matters of reference in semantics, which can
at best suggest a netaphysics. (See chapter 1.) Metaphysics,
on this view, does not consist in giving an exhaustive |i st
of the world's contents but is nore along the |ines of the
Aristotelian or Kantian notion of the categories.

Met asci ence: The disciplines that concern thenselves with the
normative (epistenological, ethical, logical, etc.) and other
basic principles of science. Includes the general study of
nmet hodol ogy and the phil osophy of science.

M xed Sci ence: A science that is both biological and socia
in character. Exanples: l|inguistics, psychol ogy, denography.

Noet her Theoren{(s): It can be shown that certain kinds of
spacetine symetries entail various conservation |aws. This
connection i s one reason to suppose that the conservation

| aws are extrenely "inportant." For exanple, tine translation
synmetry gives rise to conservation of energy, space
transl ati on syimmetry entails conservation of nonentum and
space rotation symmetry entails in turn angular nonmentum
conservation. (See Stenger 2000a for nore on this subject and
its possible netaphysical significance.)
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Qobject: This termis inmpossible to define as it is one of the
nost basic of all ontological concepts. Does not include
space and tine except in the context of substantivism nor

rel ati ons and properties generally. Does include purely
formal objects, i.e., those studied in mathematics, |ogic,
the general theory of grammars, etc.

Ont ol ogy: Synonym of netaphysics.

Oxi dation-reduction reaction: In chemstry, a chem ca
reaction is said to be an oxidation-reduction reaction if one
atom c species undergoes a gain in electrons (the reduced
speci es) and the other | oses them (the oxidized species).
Not e that oxidation-reduction reactions need not involve
oxygen. An exanple of the latter is the reaction of |ithium
metal with fluorine gas - lithiumis oxidized, fluorine
reduced (I have witten the product ionically to enphasize
this):

2Li +F, - 2Li"F

Not all reactions are of this form sonme preserve electronic
configuration. Exanple - aqueous silver nitrate reacting with
aqueous sodi um chl oride producing (assunm ng the solution
becones saturated) silver chloride:

AgNO,(aq) + NaCl(aq) — AgCl | +NaNO,(aq)

Phenonenol ogi cal : I n netascience: of a |aw statenent that
does not neke reference to nechani sns. Exanple from physics:
Hooke's Law. Exanple fromchem stry: rate | aws from chem ca
ki netics. The distinction between phenonenol ogi cal and
mechanismc is not hard and fast. Newton's understandi ng of
gravitation is sometines regarded as being at the borderline.
Current understanding of prerelativisitic gravitation is not
phenonenol ogi cal , because of its use of the notion of a field
(sense 1) - which was introduced after Newton's tine.

Quantum Field Theory (QFT): Auyang defines QFT as (1995, pp.
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3):

"[...] the union of quantum mechanics and special relativity. It is our most
[ontologically - the present author] fundamental physical theory and
provides the conceptual framework for the twentieth century's answers to
questions about the basic structure of the physical world."

QFT thus can serve as a first level test bed for netaphysics
as well as suggest netaphysical hypotheses. Both Auyang's
book and the present work do these two tasks to varying

degr ees.

Realism Wthin this thesis, the viewpoint that the world as
it really is can be known (if only partly). Critical realism
is afallibilistic, nelioristic version of realism
Scientific realismis a critical realismwth the additiona
postul ate that science is the nost successful and best way to
investigate reality, especially when joined with an
appropriate philosophy. Note that these are epistenol ogica

t heses.

Rest Frane: The inertial franme of reference centered on an
object. So called because the velocity of the object in this
frame is zero.

Semantics: The branch of phil osophy that deals with notions
of reference, truth, interpretation, neaning, and so on. Not
to be confused with netaphysics. Semantics thus studies

| anguage-wor |l d rel ati ons and netaphysics the world itself.
This distinction requires at least a weak formof realism(it
nmerely supposes that |anguage and the rest of the world are
di stinct.)

Speci al Theory of Relativity (SR): The theory of notion
dealing with unaccelerated (inertial) frames of reference.
Strongly connected to E&M as one key prediction of E&M was
t he exi stence of waves that travel at constant velocity
regardl ess of the state of notion of the source or receiver
(disregarding the postulated ether). This prediction is
enthroned as a postulate in SR
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Subj ecti vism Obj ectivism Any nunber of theses that assert
either that subjects are prior to other objects ontologically
(e.g. Berkeley's idealism or that humans "cannot escape
their perspective" are subjectivist. The latter nust not be

m sunderstood in the light of nmy rejection of subjectivism

t hroughout this work. | amnot denying we have a finite
perspective as humans. However, | do think we can be

obj ective (the opposite of subjective) in so far as we can
obtain many sufficiently true statenents that have nothing to
do with human experience. "Lithiumnetal reacts with chlorine
gas to forma salt” is one such possibility. Note that

subj ective/objective is, however, not the sane as fal se/true.
"I dislike ice creamt is subjective and false in the case of
the present author, and "atom c nitrogen has 1 val ence

el ectron"” is objective and false. This work is thus
objectivist and is intended to be nore or |ess true.

Substantivism The thesis in philosophy of space and tine

t hat space and tinme are objects (or even things), not
(merely) relations. Apparently falsified by SR & GR though
not hing about its truth or falsity is presupposed by this

t hesi s except as noted el sewhere.

Thing: Less general than "object,” | use it to nean a single,
factual (as opposed to fornmal) object with its properties. MWy
noti on does not include changes and hence not events; things
(and systens) undergo events. It also does not include
properties in thenselves - things, and objects generally,
have properties. (This is a thesis of non-Platonismas | also
assert there are no properties in thenselves. This is
inmplicitly understood in chapter 3, as otherwi se I would have
consi dered the possibility of events that are not events in
things but nerely in uninstantiated properties.)
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Appendi x 2 - Axions for the Special Theory of Events

The following is meant as a brief précis of chapter four,
section four which contains the 9 central postul ates of the
current theory of events. Not included are the supporting
postul ates from sections one through three concerning
properties and causation and ot her m scel |l aneous postul at es.

(1) Events can be described qua "happenings" (i.e. in terns
of other events) or qua property changes.

Thus, an event can be represented as a 7-tuple:

(l1a) <Ax, Ay, Az, A, F, C, E> or a 7-tuple:

(1b) <Ax, Ay, Az, At, F, P1, P2>

(2) The spatiotenporal location (Ax, Ay, Az, At) is the

m ni nrum subj ect of what is either affected by the cause (i.e.
an object or a proper part of one) or which undergoes the
proper property changes in question (in (la), (1lb)
respectively).

(3) Events can conbine along the tenporal dinension to form
| arger, extended events.

(4) Events which are in close spatiotenporal proximty can
conmbine to formlarger events.

(5) Events can occur w thout cause.

(6) There are no effectless events.

(7) Some of the features we describe events (causally or
otherwise) with are not are not strictly speaking those
properties involved in the event proper but boundary

condi tions.

(8) Both (la) and (1b) "really describe" the event taken

t oget her.

(9) Events are concrete, unrepeatable particulars.
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