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Current projects include ontol ogy of computing, |aw statenents
vs. net hodol ogical principles in chem stry, the rel ationships
bet ween psychol ogy, cognitive neuroscience and epi stenvol ogy, the
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Abstract:

This presentation concerns a way of doing all branches of

phi | osophy call ed “exact phil osophy”. Its inportance both for
phi | osophy itself and other fields will be sketched and its
potential hazards will be di scussed.

Exact Phil osophy - what it is, why it matters

This presentation is going to be a bit unusual in three
respects. One is that it is a piece of netaphil osophy, which is
somewhat strange. Second, | have prepared it as sonething of a
| ecture/discussion provoker rather than a paper per se. Third,
it was originally also supposed to be an introduction to ny
interests in philosophy. | do not think | have net this latter
goal at all. However, | have instead tried to explain a

nmet aphi | osophi cal goal of mne that if we can agree to sonething
of its goal we can build a foundation for future phil osophi cal
interaction. Hence perhaps with this bedrock, I wll be better
able to present ny views on various other issues at a |later
time.

| thus will divide this presentation into basically four parts.
First, | will provide a programmatic definition of exact

phi | osophy, and explain the origin of the termas | knowit.
Second, | will explain what exactly is and is not invol ved.
Third, I will briefly talk about several exanples. Fourthly, I
wi |l discuss possible criticism both justified and not of the

project | have sket ched.

A warni ng, before |I begin, however. Part of this presentation is
necessarily mathematical. This hopefully should not put anyone
off; in fact, part of the goal of exact philosophy is precisely
to explain why math matters. If the mathematics of what | am

tal king about is too conplex, let me know - it shoul dn’t
initially be a problem as we shall see. | will not be teaching
any of the math except very indirectly; the presentation is,
after all, about how to use nath.

Alright. First things first, a definition. | define exact
phi |l osophy in two ways, depending on whether one is talking
about a goal or a nethod. The goal of exact philosophy is to



render in as precise a way as possi bl e our hypot heses,
definitions, and so on. An exact philosophy woul d make use of
mat hematics to this end. We shall see howthis to work in due
course. The nethod of exact phil osophy involves concept honi ng,
and in particular, devel oping systens of honed concepts. Wat
does it nmean to hone a concept? Well, nmany of you no doubt
remenber those “baby |ogic” classes that we probably all took at
sonme point. Do you renenber wondering about those unfortunate
predicates like “is hairy”?

Well, the solution to that is going to be explored in this
presentation. Suffice is to say that “is hairy” must be refined
and processed to make it nore usabl e.

The term “exact philosophy”, for those who care about such

t hi ngs, seens to have been first used extensively by Mario
Bunge, one of ny undergraduate phil osophy professors. One can
find a discussion of this in the introduction to the collection
of papers at the first exact philosophy conference, which as it
turns out was several years before | was born! So to nme, | am
not tal king about a very new subject.

So, why do we care about such things? How do we do it? Let’s
start with a sinple exanple of cleaning up a sentence. Later we
shall see how to clean up whole collections of them

“Bertrand is ny young, fat, stupid, uncle.”

The previous sentence deliberately confuses at | east two

meani ngs of the word “is”, for one thing. Admttedly, Bil
Clinton didn’t bring it up at the right tinme, but “is” does have
several neanings, as | amsure you are aware. Let’'s briefly
review these to show the problemw th the above sentence.

1. identity. In the above sentence, “Bertrand” and “my young,
fat, stupid, uncle” pick out the sanme object, so the “is” here
likely represents that of identity. We normally wite this
Bertrand = nmy young fat stupid uncle, or sonetines

Bertrand n1 nmy young fat stupid uncle. There are differences in

meani ng here between the two synbols; however, the literature
does confuse them Sone authors use one for equality and one for
identity, and so on. This does not matter nuch, so |ong as they
are spelled out in advance or foll ow one of the established
traditions explicitly. This is perhaps one of the weakness of

t he exact approach, that synbolismdoes vary a lot. | note
however that this infects meanings of words in ordinary |anguage
as well, and further that exact does not necessarily nean
synbol i c.

2. Set nmenbership. The sentence suggests several nenberships.
Nom nal i sts should hold off their worries until later.
“Bertrand” is in the set of young things, the set of stupid
things, and the set of uncles-of-nme. Presumably he is also in



the set of uncles. W normally wite “Bertrand Ouncles”, and

simlarly for the others. I will explain nore about matters of
set theory a bit later.

3. Then we cone to the is of predication. W predicate fatness
of Uncle Bertrand. We could presunably al so predicate uncl eness
of Bertrand, which allows nme to make anot her point of inportance
to exact philosophy. In order to keep one’s levels of reality
straight, it is inportant to distinguish between properties and
predi cates. | renenber reading sone of the phil osophy of
perception literature and noting this confusion. This is

i nportant, because one of the qui bbles people worry over is

whet her there are “negative facts”, or the like. This worry

di ssol ves on renenbering that predicates represent properties,
inall fields except mathematics, which m ght possibly explain
why sone | ogi ci ans have confused the two. Let’s |ook at a

mat hemat i cal anal ysis of predicates to sort out this confusion a
bit better.

Predi cates can be | ooked at mathematically in several ways; one
way is to look at themin terms of a function of the cartesian
product of several classes of things.

Suppose we want to analyze “is green”. A first analysis based on
nmy know edge of perception is as foll ows:

G:BxSx|IxW - B

is green, therefore, is a function from bodi es, subjects,
illumnation I evels, and sonething to do wavel engt hs of anbi ent
light to the class of bodies. The fourth argunment of the
function is probably itself a function of all the different
wavel engths in the room further investigation would show this.

This way of | ooking at predicates allows us to draw several

interesting conclusions, as well. One is that Kuhn’s (1962)
t hesis, ever so popul ar these days, on the radical
i ncommeasurability of theories, is false. I'Il nmake a brief

di gression as to why to show the power of going at this argunent
armed with nore than ordinary | anguage.

Kuhn m ght have clained that there is a radical break between,
say, special relativity and Newt oni an nechanics, and that hence
“adopting” one theory rather than the other is sonething like a
conversi on experience. But there are exact nethods for
determ ni ng what sonething refers to. Many theories of reference
exist; here’s a use of a sinple one to show the radical version
of Kuhn’s thesis is fal se.

Predi cates can be represented as a function froma cartesian
product of sets to another set, as we have seen. In particular,
the mass predicate in newtonian nechanics is a function fromthe
cartesi an product of bodies with that of nass units to



nonnegative integers. In short:
M,:BxU, - 0O

The mass predicate in special relativity also invol ves the
reference frane.

M :BxFxU, - O

O course, the units aren’t part of what the predicate refers
to; so we can build the reference classes of each predicate.

R(M,) = B;
RM,)=BOF

So Kuhn is wong; they are conparable. In particular:

R(M,) O R(M,)

Only by exam ning what a theory refers to can we determ ne
whet her theories refer to the same things or not. Odinary

| anguage anal ysis of the sane problemis difficult, to say the
|l east. | do not know of any other way to specify nore clearly
what one neans in this sort of context, so we have gained a
positive result here.

4. Finally, the “is” of set inclusion. This is not illustrated
at all by ny exanple sentence, so | will give another easily
under st ood exanple. Again, nomnalists should hold their worries
until later. “Manmals are animals.” This says that the class

(set) of mammals is a set included in the set of animals. This
is normally witten “mammal s 3 ani mal s”.

" ve shown sone sinple cases where sone exact tools have
clarified neaning. Let’s | ook at another reason to prefer exact
statenents to fuzzy ones, testability. Suppose you're a

phi | osopher interested in the social nechanisns of runour

di ffusion. How do you state your hypothesis of, say, rates of
diffusion in order to nmaximze testability? Mathematics provides
another tool, the differential equation. | borrow this exanple
from Stewart 1991

Suppose you think that the rate of spread of a runour is
proportional to the product of the fraction of the popul ation
that has heard the runmour and the fraction who have not. This is
an exact hypothesis, and indeed, a quantified one. Stating it
this way does allow us to better test the hypothesis. W wite:



Here y is the fraction of the population that has heard the
rumour; dy/dt is hence its rate of change with tinme; k is a
constant. Don't forget that latter bit!

You can solve that equation, and use it to nore easily produce
predi ctions of your nodel. Solving the equation (I won't go
through the details; | amnot giving a course in differenti al
equations, after all) one obtains, choosing y nought as the
constant of integration:

Yo
[yo + (1_ yo)e_kt]

y:

Ri ght away we can take the limt as t = infinity and see that
the fraction of the population that has heard the runour goes to
y nought over y nought, or 1.

Notice also that this equation could conceivably cone up in
another field; in fact, the idea of a philosopher interested in
rumours is sort of odd. But if one did find sonething that we
could nmodel in the sane fromas the differential equation above,
one woul d have al ready saved oneself a bit of work, as the
equation is already solved. This is related to the issue of
correspondence rules, which | will talk about later. Note we
have to nmeasure or find from el sewhere several values in order
to use this nodel for predictions; this is the case with any of
t hem we choose to build. A whole other paper could be witten on
measurenents in philosophy, but that’s for another tine. Note

t hat what we have done precedes that - can’'t mneasure before
knowi ng what to neasure!

Here we have greatly enhanced our power of testability by using
sonmething rel atively nodest mathematically. If you are asking
what is the point of testability in philosophy, hold that
thought. I will returnto it when | deal with objections in the
final section of this discussion.

Here’'s another exanple: a very tiny piece of exact ethics, based
on Bunge’'s (1996) work. One objection to exact philosophy often

is sonething along the lines of “well, ny subject can’t be
guantified!” Two things can be said to that. One is that there
are non quantitative branches of mathematics, which I’'ll be

using in just a nonent, and two: how do you know? What ever you
are dealing with cones in degrees, no? So there’s a way in
principle to quantitate it. If you can’t figure out one that can
be tested, though, don’t bother. But nore on this later. | also
note that this is not a theory per se On to an objective, exact,
t hough sonmewhat prelimnary sketch of utility.

The intuitive idea behind this is that sonething is useful or
beneficial if and only if it neets some need or desire of
sonmeone. | will take the notions of need and desire for granted;



they are undefined by the proceedi ng; one m ght have an account
(or even a theory!) of them el sewhere - or not. So we say that
the utility U of object x for animal/social group y is the

coll ection of needs (N) or wants (W of y that x neets or
satisfies. This can be witten:

U(xy) ={zONO W|Mxzy}
where Mkzy is short for “x satisfies need or want z of y”.

This allows us to set up an exact preference relation for a
gi ven subj ect vy.

az b=, U(by)OU(ay)

This says “a is preferable to b if and only if the utility of b
for y is included in that of a.”

This has the advantage that the preference relation inherits the
properties of the set inclusion relation, so we don’t have to go
out and “make another relation” ourselves.

From here many refinenments suggest thenselves. One can revise
t he above notion relatively easily to elucidate action
pr ef er ences.

This woul d proceed as follows. Call the utility of the
consequences of an action a as ul ... uk; call the disutility of
t he consequences of an action a as dl1 ... dl. Formtw sets big
Uand big Dof all the little Us and little Ds. W can do the
sane for the action b. W now have constructed four sets U(a),
U b), D(a) and D(b). Put:

a= biff [U(b) 0 U(a)]O[D(a) O D(b)]

Action a is preferable to b if and only if the utility of bis
included in the utility of b and the disutility of a is included
inthe disutility of b. Note that there are no nunbers invol ved.
Mat hemati cs need not be quantitative. Mdre on this later.

Now, since this is an isolated statenent, not nuch of anything
cones out of it; the real strength of exactness does in fact
cone fromsystens of statenents, theories, which is what | turn
to now.

Bui l ding systens of ideas

This section is the nost difficult to explain, and the nost
rewar di ng when done well. It is also the part | have done | east
mysel f, but | see its value and want to communi cate that
viewpoint to you as part of this presentation.

First, | nust confess to a little gripe | have wth sone
termnology. | talked a bit about theories before wthout



expl ai ning what | nmeant. G ven the subject of the previous part
of the presentation, this m ght have seened a bit odd. But there
was a reason for it. This has to do with my gripe. I amnot fond
of the current sloppiness attached to this word. Wth so many
wei rd uses of the word “theory”: psychoanal ytic “theory”,
critical “theory”, femnist “theory”, relativity theory, group

t heory, and so on, one can begin to wonder what this word neans.

| am going to propose that we phil osophers use the term as used
in mat hemati cs and physics, and to a | esser extent in the other
natural sciences. It seens that the social and m xed sciences
(for instance, psychol ogy) have been partially guilty of the

sl oppy use as nuch as those in the humaniti es.

A theory is a hypothetico-deductive system Axions, definitions,
and their |ogical consequences. (Logic? Are there any who are up
turning their noses at this idea?). The reason | use this exact
definition is that it makes “theory” have a precise meani ng.

Now, of course, anyone is welcone to use words in new and

di fferent ways, but they should attenpt to nake themclear. As
far as | can tell, the use of “theory” now basically nmeans “any
account whatever”, which is so broad as to be useless. |’'ve even
seen single untestable statenments called theories. Now if that
isn't playing Hunpty Dunpty, | don’t know what is"

The use of this word and the discussion of theories in the above
(as far as I amconcerned correct) sense allows us to | ook at
anot her strength of exact phil osophy. As sone of you may be
aware, one of ny current projects is “boundary areas”. Now, |
actually think there is no phil osophy/science “Berlin Wall”, and
that’s in part because one can build “useful” theories which are
bot h, such as (perhaps) a general account of spacetine, or a
descriptive epistenol ogy based on neuropsychol ogy. Both of these
are being done, and at |east the latter has been done in the
form of a hypothetico-deductive systemon at |east two
occasions. In other words, exact philosophy allows us to
productively do that fashionable activity, interdisciplinary
wor k, which of course is sonmething that we phil osophers tend to
do in spades these days.

Now, there are two kinds of theories. Logico-mathenmatical, or
formal, and factual. If you are interested in |logic as one of
our interests wthin philosophy, you ve no doubt net this kind
of theory before. Here the axions and definitions, and hence the
t heorens (their |ogical consequences) don’t refer to anything in
the world. I am of course taking a non-platonistic stance. If
you' re a platonist, you think that logic and math are

di scovered, which for the present discussion is fine; we can

' For those of you who do not remenber Lewis Carroll’s Hunpty Dunpty, he
basically said that he uses words nean exactly what he wants themto nmean, no
nore and no less. Plato pointed out that this doesn’t work quite sone tine

ago, which was Carroll’s point.



tal k about ontology of math |ater. The point one has to grasp
here is that formal theories don't refer they don't refer to
obj ects |ike photons, rational agents, or societies.

These are referred to by factual theories. Hence if you are
wanting to refer to the factual world with your theories, as al
exact phil osophy would save in logic itself, you nust set up
correspondence rul es between your axions and the real world.

This can be done by setting up a little list of primtives of
t he theory.

| remark that one need not explicitly wite down:
PRI M TI VES

AXI OVB

DEFI NI TI ONS

THEORENS

The degree to which one structures in that way is subject to

situation and taste. | for one like a nore flow ng approach, but
of course still one in which all of the above are reasonably

cl ear.

Before | give an exanple of a theory-fragnment, | would like to

poi nt out also that one need not define or refer every concept
in the theory explicitly. I'n Newtonian mechanics, one inplicitly
defines mass by the theory. This is another val ue of theory
bui |l di ng; one can avoid the Aristotelian trap of trying to
define everything wthout |eaving sone key concepts vaguely
stated. This is routinely done in mathematics, especially, where
an object is given several properties. “Let there be an ordered
pair thus and so. W call this a group.” And so on. How exactly
one wants to balance primtive and defined notions is subject
somewhat to taste and al so of course depends on what the
presuppositions of the theory are. If you are working in, say,
political philosophy, you may refer to previous works in, say,

et hics and phil osophy of |aw, and take those as given - even if
to show that they have undesired consequences.

So here, I will give elenentary probability theory, and give it
a very brief (but exact) ontological interpretation.

Primtives: U a non enpty set, a function P defined on S(U)
the set of all non-enpty subsets of U and taking real val ues.
Presuppose ordinary logic, set theory and arithnetic.

AXi ons:

PL: DA, [P(A)20]



P2: PU)=1

0Aw,0Bgy[An B=0 - P(AO B)=P(A) +P(B)]
One can read the last axiomloosely as “the probability of
disjoint ‘itenms’ is the sumof the individual probabilities.”
So far | have not interpreted the theory for you; to show

briefly that it has a possible ontological interpretation, one
needs only two correspondence rules. These are:

Let U be a set of possibilities (i.e., possible facts) of a
kind; let P(A) be the weight of the possibility of A This

ontol ogical interpretation can be viewed as a (nore useful) “big
sister” to the qualitative theories of possibility, the various
nodal 1 ogi cs.

Bef ore proceeding to the limtations and pitfalls of the exact
nmet hod, | should like to point out there are nunerous other
benefits that | have not had tine to go into; 1'd be happy to
di scuss these later, but in the interests of naking this

presentation nore nanageable, |’ve left them out.

Pitfalls & Limtations of the Exact Method, Perceived & Correct
There are several limtations and dangers of exact phil osophy,
which | will address in due course, but there are several
objections to it that | find spurious. | would |like to deal with
these first, then | will exam ne what | take to be the

legitimate criticisnms and shortconi ngs.

The first conmes fromthe historians of philosophy, of which
there seemto be an awfully | arge nunber these days. The

obj ection goes sonmething |ike this: You ve tal ked endl essly
about shar peni ng our concepts and creating new i deas in exact
form and all of that. That's fine, so the objection goes, but |
aminterested in recreating the argunent of X against Y's
account of Z, and so on, and X was notoriously obscure, or

somet hing al ong those |ines. How does exact phil osophy allow ne
to do research in the history of the discipline?

| have two answers to this, one slightly facetious, one serious.
The silly one first. Well, at the very |east you are
denonstrating one ways in which exact philosophy is val uable! By
adopting it as part of one’ s netaphil osophy one can reduce
squabbl es over what one said when future historians of

phi | osophy are intellectually exhum ng your work. The serious
answer is that the sane tools can be used to | ook at the great
(or not so great, as you may find out!) philosophers of the
past. There’s a danger here, of course, which I'’msure you wll
all see, but the power is still welconme. For instance, in the
col l ection of papers fromthe proceedings of the first exact

phi | osophy conference, there is a discussion of Plato’s account



of forms as discussed in the Phaedo. (Castafieda 1973) An

mat hemati cal analysis is made (renenber that mathemati cal does
not mean quantitative!) and a defence of Plato agai nst sone
critics is produced thereby. I will not go into the details, but
the very fact that it has been done shows that the general
thesis is fal se.

The second objection cones fromthe current cluster of people
who are vehenently opposed to nat hematics and |ogic, or regard

it as “phallocentric”, “bourgeois”, or any nunber of other
things. | will not argue against these views explicitly now, but
all | can ask for is evidence that their thesis is correct. As
far as | can tell, there is none whatever. | have provided

references to this effect in the bibliography. [Bibliography
note: See, e.g.: Patai and Kortege 1994; G oss, Levitt, and
Lewi s 1996; Sokal and Bricnont 1999 and others] In fact, exact
tools can be used to elucidate the reference cl asses of
concepts, as | discussed briefly earlier. These can show t hat,
say, that there is nothing phallocentric about nunbers. The
suggestion that the theory of reference is biased will be net
with a simlar request for evidence. [Note in witten copy: If
asking for evidence is viewed as hol ding an undesirable or “just
anot her” bias, | have nothing further to say to you. | think it
shoul d be obvi ous why. ]

The third objection | shall reject as spurious concerns the
worries of those that feel axions will “entrench” their
presupposi tions and nake change of points of view inpossible. On
the contrary, being explicit about axions is a good thing. If we
aren’t clear about our starting points, often one can argue back
and forth wi thout any real hope of resolution because one’s
presuppositions aren’t spelled out. Using axions and references
to presupposed other theories overcones this |[imtation.

A fourth and final objection concerns basically the N etzschian
objection to Spinoza? or (on a slightly different line)
objections the enpiricists and Kant raised against the
Cartesians and the Leibnizians to “theory” as | have presented.
Basically one has to nmake sure one foll ows what Bunge call ed
(Bunge 1999) his exactness decal ogue, or sonething simlar,
which is ten nethodol ogi cal points to make sure one is not
“maki ng castles in the air”. | forget who coined that phrase
with regards to the excessive rationalists® but it is apt. Here
they are, in ny slight rewording.

Exact ness Decal ogue

> Thanks to Professor Sikka for reminding nme about the Nietzschian objection
and Professor Carson at McG Il for the bit about “castles in the air”.

*1t might be inferred fromny previous remarks that | amnot an enpiricist
ei ther, which mght suggest to sone that | am some what epistenologically

unusual . Well, yes. But that’'s off topic.



1. Any inexact and reasonably intelligble idea can be
exactifi ed.

2. Gven any exact idea, it is possible to construct an even
nor e exact and powerful one.

3. Always prefer the nore exact of two roughly otherw se-

equi val ent i deas.

4. The best conceptual analysis is synthesis (i.e. theory

bui | di ng) .

5. The inportance of an idea is (directly) proportional to the
nunber of ideas it can be related to in an exact manner.

6. Do not expect a single exact concept, proposition or theory
to solve all your problens.

[ This one should be the one that Spinoza should have paid a bit
nore attention to, if | may speak anachronistically]

7. Do not use exactness to bully or to fool.

8. A good idea, even if sonmewhat fuzzy, is to be preferred over
an exact but pointless or false one.

9. Do not pursue exactness at the expense of substance.

[ Some nodern | ogicians seemto have fallen afoul of this one]
10. Do not crow over any exactification, for eventually it may
be shown to fall short of even higher exactness standards.

Wth these in mnd, | think one can put many of the worries to
rest. | would like to point out another few of the shortcom ngs
nmyself, then I will turn further possible objections to the
floor.

First is the quantitative issue. |I’ve tal ked about set theory as
bei ng nonquantitative; there are in fact |ots of nonquantitative
branches of mathematics. Even Euclidean geonetry basically is;
the concepts of nunber it uses are “naive” - i.e. they are sort
of every day notions, and for that branch of mathematics, that’s
fine. Topology is another qualitative branch of mathemati cs.
Unfortunately, and this brings ne to ny next point, is that one
can abuse mat hematics and mat hematical term nology to give

di scourse a “high falutin’” look when it is in fact largely
devoid of content. | nention topology in this context, as the
psychoanal yst Lacan was notoriously abusive of topol ogical
term nol ogy. Let ne stress again - if you want to use

mat hemati cal tools and concepts, one has to show their
correspondence to the objects of study. Perhaps topol ogy does
have something to do with neurosis*, but |I doubt it - at |east

pendi ng evidence to that effect. | tried to do this in ny
vari ous exanples, particularly in the exanple of part of a
theory. | ambasically stressing the inportance of nunbers 7 and

8 on the decal ogue, as these are the nost difficult ones when
dealing with the work of others.

“1If the reference here is obscure, it doesn't matter terribly. Suffice is to
say that Lacan thought that there was sone connecti on between a torus
(roughly, a donut shaped object) and the “structure of the neurotic”. See

Sokal and Bricnobnt 1999 for criticism



Al so, it should be noted that the branches of mathematics used
in any particular case is up to you, the creator of the system
of ideas. It is of course true that certain kinds of math are
nore suited to certain kinds of things, but hey, if you feel
really anbitious you can even invent a new branch of nmath to
sol ve your problenms! Newton did this. (This is sonething of a
j oke, as there are so nmany branches of mathematics that have
been created anyway - chances are you could learn one that w |
nmeet your needs.)

W’ ve now seen a few remarks on the problenms | perceive with
this enterprise; I’'d now be happy to discuss. Thank you.
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