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ABSTRACT
A program for advancing a new philosophical account of physical laws
is presented.

The program is mm.-reductive in that it maintains that any

correct account of physical laws must recognize law sentences as irreducible--that is, as not admitting of an analYsis which does not invoke any
unanalyzed nomic facts <1. e. causal statements, law statements, subjunctive
conditionals, etc.).

The program has the unusual attraction of being con-

sistent with Nominalism and epistemically in the spirit of Empiricism.
Initially motivating my program is a two-stage attack in chapters
two and three on all reductive accounts.
on traditional reductive accounts.

The first stage of the attack is

Traditional reductive accounts are

those accounts which do not invoke abstract entities in addreSSing nomic modality, i. e. in distinguishing universal laws from accidentally true generalizations or in explaining the relationship between statements of probability and statements of relative frequency.

These accounts include those

of Brian Skyrms, David Lewis, and Bas van Fraassen.
attack is on all

rum.- traditional

reductive accounts.

clude David Armstrong's Nomic Realism.

The second stage of the

These accounts in-

The two-stage attack exhausts the

ontological ground for a reduction of laws.

It is concluded that no reduc-

tive accounts of physical laws is possible.
Chapter four spells out the details of my positive program.
program calls for

(1)

The

statement of the basic philosophical truths about
v

v1

nomic modality, (11) the specification of axiomatic principles governing
physical laws, and Uii> the analysis of nomic facts in terms of other nomic
facts.

The basic truths about nomic modality are stated in full.

Foremost

among these is the Irreducibility Thesis which states that law sentences are
irreducible.

Some examples of axiomatic principles governing physical laws

are specified and one example of an analysis of nomic facts in terms of
other nomic facts il5 given.

The analysis is of general causal statements.

Time is also spent in chapter four criticallY reviewing other accounts in
the history of philosophy which have recognized law sentences as irreducible.
The final chapter addresses the most common and the most significant
objection to my positive program.
challenge of Empiricism.

That objection is the epistemological

I argue that my program and, in particular, the

Irreducibility Thesis are epistemologically innocuous.

CHAPTER I
PRELIMINARIES
~

fundamental philosophical problem surrounding physical laws

and the problem to be addressed here is summed

UP

well by a question Rod-

erick Chisholm <1955, p. 99) raised over thirty years ago:

"Can the rele-

vant difference between law and non-law statements be described in familiar
terminology without reference to counterfactuals, without use of modal terms
such as 'causal necessity', 'necessary condition', 'physical possibility',
and without use of metaphysical terms such as 'real connections between
matters of fact'?"

In order to appreciate the full force of Chisholm's

question and to address it properly, certain preliminaries require attention--some terminology must be introduced and some distinctions drawn concerning the nature of physical laws.

t.

Physical Laws

It is best to begin by considering some putative examples of physical laws.

The history of science provides many examples.

Consider Newtonian Mechanics.

According to this theory, one law of

nature is Newton's First Law of Motion expressed by Newton (1934, p. 19) as
follows:
U.1)

Every body continues in its state of rest, or uniform
motion in a right line, unless it is compelled to change
that state by forces impressed on it.

A more familiar expression of Newton's First Law follows (Resnick and

1

Hallida y 1977, p. 75):
U. Z)

If no net force acts on a body, its acceleration is zero.

The putative laws of Newtonian Mechanics are, of course, some of the most
tsignificant and familiar in the llistory of science.
Other sentences taJcen to express physical laws are to be found in
the Special Theory of Relativity.

According to this theory, the Principle

of Relativity is a Jaw of nature:
<1.3)

If, reJative to K, K' is a uniformly moving coordinate Sys-

tem devoid of rotation, then natural phenomena run their
course with respect to K' according to exactly the same general laws as with respect to K.
<1.3) expresses a restricted version of the Principle of Relativity.

It was

used by Einstein U 979, P. 61> in his own popularization of the Special
Theory.
Or again, consider a simplified version of (non-relativistic)
Quantum Mechanics.

One sentence often taken to exprel5s a postulate of

thil5 physical theory follows (Gillespie 1970, P. 49; Cohen-TannoudJi, Diu,
and LaLoe 1977, P. 216):
U .4)

If an operator A has eigenbasis (Cli (x)} and eigenvalues

(Ai) and the system is in state *t (x) just prior to being measured for the observable corresponding to A, then:
the probability that the measurement will yield eigenvalue
A Ie i5 II(Clk, *t >112 .
U .4) is interesting in that it contains an explicit probabilistic

3

element.

(1.4) expresses a putative example of a probabilistic law. 1
There are many other examples of sentences which have been taken

to express probabilistic laws by some theory of physics.
(1.5)

Each cell of a phase space for a macroscopic state of a gas
is equally likely to be occupied.

Though probabilistic laws are usually associated with Quantum Mechanics,
they need not be.

The statement expressed by U. 5), which is a basic pos-

tulate of Classical Statistical Mechanics, is probabilistic 2 and consistent with Newtonian Mechanics.
(1 .1)-U. 5) are all examples of sentences which have been taken to
express laws by some theory of physics.
tative examples of physical laws.

Thus, these sentences express pu-

Some sentences are taken to express

laws by theories of chemistry, biology, psychology or the social sciences.
These sentences express putative examples of biological laws, chemical
laws, etc.

Though my primary concern will be with physical laws, the

conclusions reached will certainly have implications for chemical, biological, psychological, and other sorts of laws (if there are any).

t. Characteristics 2!. Physical Laws
There are several prima facie characteristics that any account of
physical laws should either recognize laws as having or eise provide
strong argument to the effect that these characteristics do not belong to

1 . The mathematical complexities of (1.4) are discussed in
Gillespie (1970) and Cohen-Tannoudji, Diu, and LaLoe (1977) or see Anton
(1977) .
2. van Fraassen (1980, PP. 161-169) has a helpful discussion of
this postulate and its probabilistic nature.

4

laws.

Prima facie, laws are objective, contingent truths with a modal

character.
Strictly speaking, all laws are true.
speak of false physical laws.
a law.

It would be a mistake to

If a sentence is false, it does not express

This is, in part, why I have referred to (1. 1)-(1 . 5) as expressing

"putative laws".

The physical theories which recognized (1.1)-U. 5) are

no longer the most strongly confirmed physical theories.
cal theory might not recognize U. 1)-(1 .5) as true.
may not be true and may not express genuine laws.

The true physi-

Hence, (1 .1)-(1 . 5)
Nevertheless, rhetori-

cal reasons warrant considering these simple putative examples of laws.
This is no problem.
laws.

It is not the Job of philosophy to discover genuine

That is the job of science.
Laws are objective in two ways.

The first way in which laws are

objective is that they are objectively true.

Laws are true independently

of the beliefs and other psychological attitudes of cognizers.

For exam-

pIe, if a law was expressed by (1.2), then the law would still be true
even if it had not been thoroughly tested and even if it were not widely
believed.

Indeed, if (1.2) expressed a law, the law would be true even if

there were no cognizers at all.

The second way in which laws are objec-

tive is that they are objectively laws.

What generalizations are laws is

independent of the beliefs and other psYchological attitudes of cognizers.
"Laws do not begin to be laws only when we first become aware of them,
when the relevant hypotheses become well-established, when there is public
endorsement by the relevant scientific community" (Dretske 1971, p. 254).
Indeed, if a generalization is a law, it would be still be a law even if

5

there were no cognizers at all.

Together, these two ways in which laws

are objective comprise the objectivitY of laws.
Since Hume, laws have generally been taken to be contingent.

For

example, suppose <1.2) does express a law--that it is a law that if no net
force acts on a body, then it has no net acceleration.

Then, it is not nec-

essarily the case that if no net force is exerted on a body then it has no
net acceleration.

There are,

50

to speak, possible worlds where the state-

ment expressed by <1.2) is true and possible worlds where the statement expressed by (1.2) is not true.

(Here and throughout necessity (simpli-

citer) is to be understood as what is often called "broadly logical necessity" or as what is often un illuminatingly said to correspond to truth in
all possible worlds.

When I mean to be discussing the notion of narrowly

logical necessity or physical necessity, J will say so.)
Some philosophers would hesitate to say that all laws are contingent.
For most, this hesitation would merely be the result of verbal differences.
These philosophers distinguish basic laws from non-basic laws and would insist that non-basic-laws may be necessary.

The

~

laws of a phYSical

theory are roughly the fundamental postulates of a theory.

The

!!.Q!!.-~

laws of a theory are then defined to be those statements logically entailed
by the basic laws.

These authors insist that some non-basic laws will be

necessary because the non-basic laws will include all logical truths.
is no substantive issue here.

There

However, a minority of philosophers (Blan-

shard 1962, Swoyer 1982, and Shoemaker 1980) do have a substantive quarrel
with the claim that laws are contingent.
are contingent.

These authors hold that no laws

I will not have much to say about these Strong

6

Necessitarian Accounts of Jaws.

These accounts appear to rest on dubious

semantic and epistemic presuppositions.

(For some further discussion of

Strong Necessitarian Accounts, see chapters four and five below.)
Before discussing the modal character of laws, 1 need to introduce
some terminology involving probability.

Consider each of the following:

(1.6) The probability that x has spin

UP

given that x is a silver

molecule in a non-homogeneous magnetic field equals r.

u .7) The probability that a radium molecule,

a., has half-life v

given that a. was exposed to a non-homogeneous magnetic field
equals r.
(1.8) The probability that a. has spin

UP

equals r.

U. 6)-(1.8) have the following forms respectively:
U .9) Prob(Fx/Gx) • r.
U .10) PROB(S/T) • r.
(1.11> PROB(S) • r.
U.6) and other sentences of form U. 8) express indefinite 1 probability
statements.

Indefinite probability statements are general statements.

are, roughly speaking, about properties.

They

(1.7) and (1.8) and other sen-

tences of form U .10) and U .11> are not about properties, but instead are,
again roughly speaking, about the probability of some state of affairs'

3. "Indefinite probabilities" is an unfortunate name for indefinite
probabilities. The name suggests that they somehow involve imperfect information or some other subjective element. They do not. Indefinite probabilities
are as objective as definite probabilities.
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obtaining.

They state definite probabilities. 4 (1.8) and other

sentences of form (1.U) also differ in that they state unconditional definite probabilities.

Conditional and unconditional definite probabilities

are interdefinab1e via the probability calculus.
Closely associated with statements of indefinite probabilities are
corresponding statements of relative frequency.
is an F given that x is a G equals r

I

If the probability that x

then the corresponding relative fre-

quency is the proportion of actual GiS that are F/s.
the reference~.

The class of G'S is

Statements of relative frequency

I

then are ex presI

sed by sentences of the form:
(1.12)

The relative frequency that x is an F given that x is a G
equals r;

which I will abbreviate as:
(1.13)

Freq(Fx/Gx)" r.

Two important facts about relative frequencies are worth noting:

(1)

there

is no obvious corresponding statement of relative frequency for definite
probabilities; and

(11)

that even for indefinite probabilities the corres-

ponding relative frequency is not always defined.

The relative frequency of

F's in GiS is not defined if there are no G'S or if there are infinitely
many GiS.

4. As the notation above indicates 1 will use "PROB" when I mean
to talk about a definite probabil1ty function and "Prob" for indefinite probability functions. "PROB(/)-r" is a sentential operator that takes an ordered
pair of closed sentences to a closed sentence. "Prob(/)-r" is a variable binding sentential operator that takes an ordered pair of open sentences to a closed
sentence.
I

8

Returning to the prima facie characteristics of laws and specifically
the modal character of laws, most agree that not every true generalization
is a universal law.

For example, consider the generalization expressed by

the following sentence:
<1.14)

All the coins in Timmy's pocket are nickels.

Let us assume that Timmy has a single coin in his pocket and that it is a
So, U.14) is true.

nickel.

Nevertheless, we have little reason to think

that U.14) expresses a law.
It is often said that examples like U.14) fail to express laws be-

cause they express only "accidental connections" or a "mere constant conjunction" . That is, the connection between being a coin in Timmy's pocket
and being a nickel is not, in the requisite sense, necessary.

It is not

impossible, in the reqUisite sense, for a coin to be in Timmy's pocket and
be other than a nickel.
~

That is to say, laws have a peculiarly

~

that <1.14) and other "accidentallY true" generalizations lack.

deed, laws are often explicitly stated using modal terminology.

char-

In-

"A basic

principle of relativity theory states that it is impossible to propagate any
signal with a velocity greater than the speed of light.

The first and sec-

ond laws of thermodynamics, respectively, are often expressed by asserting
the impossibility of perpetual motion machines of the first and second
kinds '"

." These examples are due to Wesley Salmon <1977, p. 195).

Statements of physical probability have a similar modal character.
Just as not every true generalization is a law, not every true statement of
relative frequency corresponds to a statement of indefinite probability.
For example, suppose I have a coin that has never been flipped before and it
also has a unique squiggle scratched on it.

The squiggle is in the shape of

9

a turnip and no other coin has a turnip-shaped squiggle on it.

Also,

suppose that 1 flip the coin, it lands heads, and then the coin is destroyed.

The following sentence expresses a true statement of relative fre-

quency:
(l.1S)

Freq(x lands heads/x is flipped & x is a coin with a turnipshaped squiggle scratched on it) .. 1.

Howev.er, it does not follow from <1.13) that:
<1.16)

Prob(x lands heads/x is flipped & x is a coin with a turnipshaped squiggle scratched on it> .. 1.

Assuming that the scratch did not substantially alter the aerodynamics of
the coin, the probability of a coin's landing heads given that it is flipped
and satisfies that description is likely close to one-half.
<1. 1S) fails to correspond to a true statement of indefinite probability because it expresses only a rather "accidental" feature of the
world.

That the only coin of that description landed heads is no conclusive

indication of the nature of other possible coins of that description.
There is a modal element required for the truth of probability statements
which is not required for the truth of corresponding statements of relative
frequency.
The claim that physical laws have a modal character is also supported by the fact that most philosophers have taken laws to be involved in
the definitions of physical necessity and physical possibility.

Physical

necessity and phYSical possibility are standardly defined in the following
way:
(l .17)

~5

if and only if

IJ( L ::I

<1 . 18)

~

if and only if

11(. . 5);

S); and

10

where L is the conjunction of all physical laws, "0" is the necessity operator,

11",11

is negation, and

not even clear that we

II

~

:::t

II

is the material conditional.

Indeed, it is

a precise, intuitive notion of physical neces-

sity or physical possibility independent of these technical definitions.
The claim that laws have a modal character is further suPPorted by
the basic intuitions which have led philosophers to give laws a central role
in their discussions of other philosophical problems involving a modal element.

These philosophical problems include the problems surrounding sub-

junctive conditionals, causation, explanation, and dispositions.

Let us

briefly consider these problems.
The problem of subjunctive conditionals is to provide an understanding of sentences like the following:
<1.19) If the match were struck, it would have lit.
U .20) If the penny were put in Timmy's pocket, it would be a nickel.
The problem of counterfactuals is a sub-problem of the problem of subjunctive conditionals.

Counterfactuals are subjunctive conditionals where the

indicative sentence corresponding to the antecedent of the subjunctive conditional is false.
Suppose that there is nothing unusual about the match or the penny
referred to in U .19) and U. 20) respectively, that the match is not in fact
struck, and that the only coin in Timmy's pocket is a nickel.
to accept U. 19) as true and U. 20> as false.

It is natural

U . 19) is true because the

connection between the striking of matches and their lighting is not accidental, but instead is in the requisite sense necessary.

U .20) is false

because the connection between being a coin in Timmy's pocket and being a
nickel is not in the requisite sense necessary.

Thus, there is a modal

11

element associated with subjunctive conditionals.

Subjunctive conditionals,

like laws, have modal character.
It is commonly observed that many true counterfactuals are "suP-

ported" by laws.

For example, it is natural to think that the striking of

matches and their lighting is governed rather closely by physical laws, but
that the relationship between being in Timmy's pocket and being a nickel is
not so closely law-governed.

Several philosophers try to capitalize on

these basic intuitions by incorporating laws into their analysis of counterfactuals and subjunctive conditionals.

A very traditional analysis of

counterfactuals that gives a prominent role to laws is championed by Chisholm U 946, 1955) and Nelson Goodman U 983) . This account holds that the
counterfactual that if P were the case then

a

would be the case is true if

and only if there is a deductively valid argument of the form:
P, R1, ... , Rn

a
Where the further premises R1, ... , Rn must be cotenable with the antecedent P.

A special role is generally given to laws among the cotenable

premises: laws consistent with the antecedent are always cotenable.

Other

authors have offered possible world analyses of subjunctive conditionals
which also give a prominent role to laws. 5
The problem of causation is to provide an understanding of a variety

5. John Pollock U 984a) offers a possible worlds analysis of subjunctive conditionals that gives a primary role to laws. Jonathan Bennett's review
of David Lewis '5 account of subjunctive conditionals argues persuasively for a
direct connection between subjunctive conditionals and laws. See Bennett U 974)
and Lewis <1973a). LewilS's account of subjunctive conditionals does not give
quite as primary a role to laws as do most accounts.
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of sentences:
U.21> The spark caused the fire.
U.22) The match's being struck caused the match's lighting.
U.23) The fact the match was struck caused it to be the case that
the match lit.
U.24) The match lit because the match was struck.
(1 .25)

Smoking causes cancer.

(1.21 )-U. 23) are all singular causal sentences.

express a relation between particulars
facts respectively).

(i. e.

events, states of affairs, and

(1 .25) is a general causal sentence.

expresses a relation between properties.
either category.

They all, prima facie,

It, prima facie,

(1.24) does not fit well into

Prima facie, " ... because---" is a sentential connective.

Let us concentrate for the moment on U. 21). (My discussion will
have obvious extensions to (1.22)-(1.25).) As I said, it prima facie has
the following form:
(1.26)

Cef.

Here, "... causes ___ " is construed as a two-place predicate expressing a
relation between events.
sued.

Assume that there was a spark and that a fire en-

If nothing funny is going on, the natural inclination is to take

(1.21) as true because there probably is the requisite necessary connection

between the spark and the fire.

We would also naturally be inclined to deny

that the following is true:
(1.27)

The coin's being in Timmy's pocket caused its being a nickel;

even if the coin is in Timmy 15 pocket, it is a nickel, and all the coins in
his pocket are nickels.

Our inclination to deny (1.27) derives from the

fact that the connection between the coin's being in Timmy's pocket and its
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being a nickel is accidental and not, in the requisite sense, necessary.
Thus, causal statements, 11ke laws and subjunctive conditionals, have a
modal character.
It is natural to think that laws somehow supply the modal element

involved in causation.

It is true that the spark caused the fire because

the connection between the spark and the fire is closely governed by laws.
It is not true that the coin's being in Timmy's pocket caused its being a
nickel because that relation between the coin's being in Timmy's pocket and
its being a nickel is not so closely law-governed.

Philosophers have tried

to capitalize on the intuitive ties between laws and causation by invoking
laws in an analysis of singular causal statements.

Some have held some-

thing like the following which suggests a very direct tie between laws and
singular causal statements:
(1

.28) e caused f if and only if
W

(3F)(3G)(~(K)(FX ~

Gx) & Fe & GO,

(11) e occurred,
(1i1) f occurred, and
(iv) f did not begin before e.
Others have sought to preserve the connection between causation and laws
less directly.

Some have thought that the tie between causation and laws is

mediated by counterfactuals and have offered a counterfactual analysis of
!!Singular causal statements (Swain 19'18, Pollock 1984a, PP. 148-171; Lewis
1973b) . Others have thought that the true Ue between laws and causation is
primarily between probabilistic laws and causation.

Authors have offered

analyses of both singular causal statements (Salmon 1980) and general causal
statements (Cartwright 1979) in terms of probability.

14

The primary philosophical problem associated with scientific explanation is to state the nature of explanations, i. e. to state what must be
true for one fact or set of facts to explain some other fact.

Part of this

problem is to provide an understanding of sentences like:
(1.29) That the match was struck explains why the match lit.
(1.30) That the coin is in Timmy's pocket explains why it is a
nickel.
Usually we would take (1.29) as true and (1.30) as false.
I

The inclination

to take the fact that the match was struck as an explanation for why the
match lit is again that there is the appropriate necessary connection between the match's being struck and its lighting.

Our lack of inclination to

accept the fact that the coin was in Timmy's pocket as an explanation for
why the coin is a nickel derives from the fact that the connection between
the coin '5 being in Timmy's pocket and its being a nickel is aCCidental and
not in the requisite sense necessary.

Explanation statements also have a

modal character.
It is also plausible to think that laws somehow provide the modal

element in explanation.

U .29) is true because the connection between the

match '5 being struck and the match '5 lighting is closely law-governed.
(1.30) is not true because the connection between the coin's being in Timmy's pocket and its being a nickel is not
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closely law-governed.

These

are the intuitiom5 motivating the Deductive-Nomological Account of Scientific Explanation (Hempel 1966, p. 51).

This traditional account of explan-

ation gives a very prominent role to laws in explanation.

According to this

view, most explanations are deductive arguments of the following form:

15
L1' LZ,· .. , Lr
C 1, CZ,···, Ck
E

where the conclusion, E, of the argument is the fact to be explained and the
premises of the argument consist of non-probabilistic laws together with
statements of initial circumstances.
from the premises.

The fact explained must follow validly

Typically', proponents of the Deductive-Nomological

account of explanation recognize that there are also other sorts of
explanation involving probabilistic laws.

This gave rise to the Inductive-

Statistical Model of Explanation (Hempel 1966, pP. 58-59; Salmon 1984, p.
30) .

Inductive-Statistical explanations are good inductive arguments of

the following form:
L1, LZ,···,Ln
C l' CZ'''·'

em

........... aa ........

[rJ

E

where the premises of the argument are statements of initial conditions
together with general laws (at least one of which is a probabilistic law)
and the number r indicates how probable the the premises make the conclusion.

Other accounts of scientific explanation have held that the connec-

tion between laws and explanation is not quite as straightforward as the
Deductive-Nomological and Inductive Statistical models suggest.

Salmon's

Statistical-Relevance Approach and his recent account which incorporates
causal factors are, perhaps, the best known competitors of the DeductiveNomological and Inductive-Statistical models of explanation.
(1970) and Salmon (1984).

See Salmon
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The problem of dispositions has been stated rather eloquently by
Nelson Goodman <1983, p. 40):
Besides the observable properties it exhibits and the actual processes it undergoes, a thing is full of threats and promises. The
dispositions or capacities of a thing--its flexibility, its inflammability, its solubility--are no less important to us than its overt
behavior, but strike us as rather ethereal. And so we are moved to
inquire whether we can bring them down to earth; whether, that is,
we can explain disposition-terms with out any reference to occult
. powers.
So, the problem of dispositions is to provide an understanding of the fo1lowing sorts of sentences:
(1.31>

The match is flammable.

(1 . 32)

The pile of sand is flammable.

Assuming again that there is nothing funny about the match or the pile of
sand, 1 take it we would be inclined to accept (1.31) as true, but would
deny (1.32).
It is not as easy to directly illustrate the modal character of dis-

positions as it was to illustrate the modal element involved in subjunctive
conditionals, causation, and explanation.
that it is at least indirectly involved.

However, there is little doubt

It is usually noticed that true

disposition sentences are closely related to subjunctive conditionals.
(1.31> is true because if the match were subject to appropriate conditions

(e. g. heaU, then it would ignite.

(1.32) is not true because if the pile

of sand were subjected to those same conditions, it would not ignite.
yses of disposition statements often proceed in this way.

Ana1-

Admittedly, it is

not always clear what the corresponding conditional is for a given disPositiona1 term (or if there is a unique one), but "there is no denying that in
its bumbling way this intensional conditional somehow conveys the force of
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the dispositional idiom" (Quine 1914, P. 156),
was argued, involve a modal element.

Subjunctive conditional5, it

Thus, it is plausible to think that

disposition 8tatements inherit a modal character from subjunctive conditionals.

So, dispositions also have a modal character.
That there is a modal element involved in subjunctive conditionals,

causation, explanation, and dispositions together with the plausible basic
intuitions motivating philosophers to give a prominent role to laws in their
discussions of these problems is further evidence that laws do have a modal
character.

This is why I initially began the preceding discussion of the

philosophical problems associated with subjunctive conditionals, causation,
explanation, and dispositions.
The preceding discussion also illustrates something else, i. e. that
the modal character of laws is closely associated with the modal character
of causation, explanation, disPOSitions, and subjunctive conditionals.

Sub-

junctive conditionals, causal 8tatements, disposition statements, and explanation statements appear to involve roughly the
is involved in laws.

~

modal element that

On the strength of this observation (which is not

nove]), let us take this element of modality to be nomic modality and take
law statements, causal statements, explanation statements, disposition
statements, and statements involving physical necessity or possibility
operators to all be examples of !!..2!!!£ facts.
useful below.

This terminology will be
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t.

Reductive Accounts Q!.

~

The primarY task of any philosophical account of laws is to explain
the modal character of laws--to explain nomic modality.

What form will such

an explanation take?
The modal character of laws is not shared by aCCidentally true generalizations nor is it shared by statements of relative frequency.

So to

explain the modal character of laws, philosophers have thought that one
ought to seek an analysis of universal laws which distinguished universal
laws from aCCidentally true generalizations and that one ought to seek an
interpretation of probability which made clear the relationship between
indefinite probabilities and corresponding statements of relative frequency.
In other words, philosophers have sought necessary completions of the following two schemata:
<1.33) It i8 a universal law that all F's are G's if and only
if ....

<1.34) Prob(Fx/Gx). r if and only if '"

.

Not only would we like necessary completions of <1.33) and <1.34), we would
like the completions to in some sense be sufficiently illuminating.

The

completions should provide understanding as to the nature of nomic modality.
It is crucial to ask what sort of completions of (1.33) and (1.34) would

count as sufficiently illuminating.
The following obviously would not:
U.35) It is a universal law that all F/s are GIS if and only if
it is a universal law tha t all F's are G's.

U .36) Prob(Fx/Gx). r if and only if Prob(Fx/Gx) • r.
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While it is clear that (1.35)-(1.36) are true and necessary, it is also
clear that they are completely unillum1nating.
More illuminating completions of (1.33) would not invoke the operator "it is a universal law that ... " and more illuminating completions of
(1.34) would not invoke the probability operator.

For example, one might

suggest the following (see Pollock 1984b, p. 178):
(1.37) It is a universal law that all F's are GiS if and only if

:(3x)Fx > 'jJ(xHFx

:J

Gx).

(1 .37) is a completion of (1.33) which does not invoke the operator "it is a
universal law that ...

II

and it might even be true.

For this reason, even if

no further analysis was offered of the analysans of (1.37), (1. 37) would be
more illuminating as an account of universal laws than (1.36).
Nevertheless, one might initially hope to do better than (1.37).
The natures of the physical necessity operator, the physical possibility
operator, and the simple subjunctive conditional are so closely tied to the
nature of physical laws that (1.37), even if it is true, fails to fully elucidate the nature of laws.

In particular, (1.37) fails to say anything at

all illuminating about the modal character of laws.

The problem with (1.37)

is that it is an analysis of laws in terms of physical necessity, physical
possibility, and the subjunctive conditional.

These notions involve an ele-

ment of modality similar to the modal1ty of laws.
involve nomic modal1ty.

They are nomic facts and

Without further analysis of the operators and the

subjunctive conditional which did not invoke laws, an account of physical
laws asserting (1.37) would leave the nature of nomic modality unexplained.
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We should expect other completions of U. 33) and U. 34) to be similarly lacking.

(1

.37) is an analysis of universal laws in terms of facts

involving physical necessity, phYsical possibility, and a subjunctive conditional--all of which are nomic facts and involve nomic modality.

But Just

as nomic modality is present in statements of physical necessity, physical
possibUity, and subjunctive conditionals, it is present in causal statements, disposition statements, and explanation statements.
nomic facts.

These too are

Thus, completions of U. 33) and (1.34) in terms of causation,

dispositions, or explanation which offered no further analysis of these notions would similarly fail to explain the modal character of laws.

The mo-

dality of laws is too closely tied to the modality of other nomic facts for
an analysis of laws in terms of unanalyzed nomic facts to provide an explanation of nomic modality.
(1

Philosophical accounts of laws which complete

.33) and (1.34) by invoking unanalyzed nomic facts faU to provide under-

standing of the nature of nomic modality.
As a result, the history of philosophy has been full of attempts to
complete schemata <1.33) and U. 34) without invoking any unanalyzed nomic
facts whatsoever.

That is, philosopher's have primarily sought to give a

reductive account of laws.

They have sought to non-nomically distinguish

universal laws from accidentally true generalizations and to non-nomically
say what the relationship is between statements of indefinite probability
and statements of relative frequency.

In short, philosophers have sought a

reduction of nomic modality.
One reductive account of laws takes its impetus from the observation
that universal laws are true generalizations.

For lack of discovery of what

else must be the case, over and above truth, for a generalization to be a
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law, such accounts also maintain that !!! true generalizations are laws.
In other words, 8uch a reductive account suggests completing <1.33) as:
U.38)

It is a universal law that all F'a are G's if and only if

all F '5 are G's.
Such an account of universal laws is a Naive Regularity Account.

The

analogous move with respect to probabilistic laws would be to complete
U.34) as:
U.39)

Prob(Fx/Gx)-r if and only if Freq(Fx/Gx)-r.

Such an interpretation of probability is a Strict Frequency lnterpretation.

The reductive account of physical laws that results from joining

the Naive Regularity Account and the Strict Frequency lnterpretation is
eliminative with respect to the modal character of laws in that it denies
that laws have a modal character.

1 do not intend to review the problems

for this account here other than to simply note that it does not even begin
to square with the intuitive characteristics of laws.
grossly implausible.

Prima facie I it is

Not all universal generalizations are laws.

Not every

statement of relative frequency corresponds to a true statement of indefinite probability.
Reductive accounts which are not eliminative with respect to the
modal character of laws have also been given.
ters 1 will address several of these accounts.
I

ln the following two chapThe immediate offspring of

the Naive Regularity Account mentioned above is a slightly more sophisticated Naive Regularity Account which holds that only contingently true
restricted generalizations are laws.

I

un-

Brian Skyrms's Causal Necessity SUg-

gests a reductive account of laws taking the probability in probabilistic
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laws to be analyzable in terms of highly resilient, obJectified, personal
probabilities.

David Lewis takes universal laws to be those true general-

izations which are part of the best axiomatic system.

Bas van Fraassen

addresses probabilistic laws and offers an interpretation of probability in
terms of "modal" frequencies.

David Armstrong, Fred Dretske, and Michael

Tooley advocate a theory of laws which 1 call "Nomic Realism".

Nomic Real-

ism analyzes universal laws and offers an interpretation of probability in
terms of non-nomic facts about abstract entities.
In chapters two and three, 1 consider each of the reductive accounts
Just mentioned and 1 also consider the plausibility of giving a reductive
account of laws generally.

The conclusion that emerges is that all reduc-

tive accounts of physical laws fail.
ments to non-nomic facts.

There is no reduction of law state-

Philosophers have been mistaken in thinking

there is an explanation of nomic modality to be given via a reductive
account of laws.

The possibility and value of giving a non-reductive

account of laws will be considered in chapter four.

i. Ontology
My discussion of reductive accounts of physical laws will be organized around an important issue in tile history of philosophy: ontology.
order to do this some ontological distinctions need to be drawn.

In

(Notes

from a metaphysics course taught by Stephen Schiffer in the fall of 1984
have been helpful in drawing the distinctions below.
of Schiffer (forthcoming).
Consider the following sentences:
U .40) The apple is red.

Also see chapter eight
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u .41) Reggie hit the baseball.
The things referred to by the singular terms "the apple," "the baseball II and
"Reggie" in the sentences above are rather mundane particulars.

There

are many other examples of mundane particulars: the Empire State Building,
Ronald Reagan, tables, chairs, etc.

Less mundane and more controversial

examples that, if they exist, it is natural to think would also be particulars include God, numbers, and possible worlds.

The difference between

the mundane and less mundane examples of the particulars listed above is
that the mundane variety are concrete--the less mundane variety are
stract.

~

Abstract entities do not occupy space and are atemporal (there is

no time at which they come into or go out of existence).

Concrete entities

OCCUpy space and are not atemporal.
In addition to the singular term lithe apple" in sentence U. 40),
there is also a predicate phrase "... ilS red".

It is natural to think that

this predicate phrase predicates some thing of the apple, i. e. redness or
the property of being red; and that sentence U. 40) is true if and only if
the apple instantiates the property of redness.

Similarly, sentence U. 41)

contains the two-place predicate " ... hitlS ___ " which it is natural to think
predicates something of Reggie and the baseball (in that order), i. e. the
relation of hitting; and that U. 41) is true if and only if Reggie and the
baseball (in that order) instantiate the hitting relation.

Properties and

relations are what predicates predicate of things.
It is also natural to think that properties and relations have cer-

tain features of their own.

Properties and relations are u!5ually multiply

instantiable in that many entities may instantiate the same property or
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relation.

For example, both the apple and human blood instantiate the prop-

erty of redness.

Properties and relations are objective In that their ex-

1stence 15 mInd-1ndependent.
you, 1, or anybody thin1cs.

That redness ex1sts is not dependent on what
An important sub-feature of the objectivity of

properties and relations is their language-independence.

Redness is as dis-

tinct from the predicate phrase "... is red" as Reggie is from the name
"Reggie" .

Properties and relations are also abstract.

Though the apple has

a spatial location and may have become red at some time, redness has no location and neither comes into nor goes out of existence.

These three fea-

tures of properties and relations can be ta1cen to fully characterize Y!!!,versals.

Universals are abstract, objective

tiable properties and relations.
entity.

I

typicallY multiply instan-

Hence, universals are one sort of abstract

Particulars can officially be characterized as entities which are

not universals.
Two ontological theses relevant to my discussion of physical laws
are Nominalism and Realism.

Nominalism maintains that everything that

exists 1s only a concrete particular.

(Nominalism is often understood to

hold that everything that exists is only a particular.

1 prefer the strong

characterization given above that ma1ces the existence of any sort of abstract entity logically inconSistent with Nominalism.) Realism maintains
the objective existence of at least one abstract entity.
agree on which abstract entities exist.

Realists about possible worlds hold

that there are objective, abstract possible worlds.
hold that there are obJective, abstract numbers.
hold that there are universals.

Realists may dis-

RealistlS about numbers
Realists about universals

zs
It is essential to distinguish the ontological thesis of Realism-

-the thesis opposed to Nominalism--from another thesis that frequently goes
by the same name.

The ontological thesis of Realism whose name I shall cap-

italize must be distinguished from the thesis of realism whose name I
shall not capitalize.

Opposed to realism is

~-realism.

and realism are not ontological theses at all.

Anti-realism

They are theses about lan-

guage and, in particular, about what sentences of a language are or can be
objectively true.

Anti-realism and realism will be relevant to my dis-

cussion in chapter four of Projective theories.
Nomic modality has often been thought to clash with Nominalism.
(Chisholm's question quoted at the beginning of this chapter is evidence of
this way of thinking.) This way of thinking in part results from the fact
that reductive accounts of physical laws offered by Nominalists have frequently been unable to preserve or explain the full modal character of laws.
This is glaringly true with respect to the Naive Regularity Account and the
Strict Frequency Interpretation mentioned above.

Nominalists have tended

toward eliminative pOSitions about nomic modality because they fear that
their only other option is a reductive account of laws which would threaten
their Nominalism, i. e. some account which posited abstract entities in order
to explain the modal character of laws.

Realists, on the other hand, have

taken full advantage of the quandary faced by Nominalists set on giving a
reductive account of laws.

Realists take the modal character of laws as

!Sacred and insist that we must take the ontological leap by pOSiting abstract entities to provide the ontological ground for a reductive account of
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laws.

In short, Realists maintain that nomic modality requires modal ob-

jects.
The apparent tension between Nominalism and nomic modality has led
to a useful division of reductive accounts of physical laws.
is across ontological issues.

The division

One class of reductive accounts does not ap-

peal to abstract entities in order to explain the modal character of laws.
These accounts invoke only nominalistically respectable facts in distinguishing universal laws from accidentally true generalizations and in saying
what the relationship is between statements of indefinite probability and
statements of relative frequency.

This class includes the accounts of

Lewis, Skyrms, and van Fraassen briefly described above.

The second class

of reductive accounts does appeal to abstract entities to explain the modal
character of laws.

These accounts do not invoke only nominalistically re-

spectable facts in distinguishing universal laws from accidentally true
generalizations and in saying what the relationship is between statements of
indefinite probability and statements of relative frequency.
includes Nomic Realism.

This class

For lack of better terminology, 1 take members of

the first class to be traditional reductive accounts and I take members of
the second class to be t!.Q!l- traditional reductive accounts.
Traditional and non-traditional reductive accounts exhaust the possible reductive accounts of laws.

1 shall take advantage of this useful

fact in order to argue against all reductive accounts of laws.

Traditional

reductive accounts of physical laws will be considered in chapter two.

The

conclusion of chapter two is that no traditional reductive account of laws
works.

Non-traditional reductive accounts will be considered in chapter
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three.

The conclusion of chapter three is that non-traditional reductive

accounts do not work either.

From these two preliminary conclusions, it

follows that no reduction of laws is possible.

There is no reductive expla-

nation of nomic modality.
This conclusion suggests that Nominalists and Realists have been
caught in a false dilemma.

Faced with a tension between explaining the

modal character of laws via a reductive account and Nominalism, Nominalists
have tended to be eliminative with respect to some aspect of the modal
character of laws and Realists have bitten the ontological bullet.

However,

in view of mv conclusion that no reduction of laws is possible, there appears to be a better way to go.
laws and one need not give

UP

One need not give

Nominalism.

UP

the modal character of

The tension that exists is really

between the modal character of laws, Nominalism, and advancing a reductive
account of laws.

Faced with this tension, one should give

UP

hopes of ad-

vancing a reductive account of laws.
~.

Epistemology

There is a very close cousin of Nominalism that will also be
relevant to my discu5sion--that is Empiricism.

Roughly, I take Empiricism

to hold that all non-analytic knowledge and justified beUef derive their
high epistemic status from sense perception.
ized, is clearly an epistemological doctrine.

Empiricism, thus characterIn fact, I intend it to be

the basic epistemological doctrine advanced by genuine Empiricists of the
past.
Empiricism, thus characterized, should be distinguished from two
non-epistemological doctrines held by Empiricists of the past.

First,
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Empiricism should be distinguished from the non-epistemological, psychological doctrine which denies the existence of innate ideas.

Second, Empir-

icism should be distinguished from the non-epistemological, ontological
doctrine of Nominalism.

Empiricism, as I have characterized it, is at least

pre-theoretically consistent with the denial of both these non-epistemological doctrines.
Empiricism also needs to be disassociated from the denial of the
conjunction of two theses.

These two theses are the Irreducibility Thesis

and the thesis that there are phYsical laws.

The Irreducibility Thesis

maintains that there can be no reduction of laws to non-nomic facts, 1. e.
that there are no completions of schemata <1.33) and <1.34) which invoke
only non-nomic facts.

The thesis that there are physical laws maintains

that at least one generalization is a universal law or that at least one
contingent statement of physical probability is true.

Empiricism needs to

be disassociated from the denial of these two theses because it is at least
pre-theoretically consistent to hold that there are physical laws, that they
have an irreducibly modal character, and that our knowledge of laws is based
on perception.

There may be a connection between EmpiriCism and the denial

of the conjunction of the Irreducibility TheSis and the thesis that there
are laws, but the connection is not trivial.
Though the connection is not trivial, it is clear what one source of
the association is.

If laws are not analyzable as non-nomic facts, then it

is not immediately clear how our apparent knowledge of laws can be based on
perception.

This is true because it is plausible to think that we have

knowledge of laws and that we only have "direct perceptual access" to
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non-nomic facts.

This argument, of course, is a descendant of an argument

advanced by Hume (1955, PP. 84-85):
It appears that in t5ingle instances of the operation of bodies we

never can, by our utmost scrutiny, discover anything but one event
followed by another, without being able to comprehend any force or
power by which the cause operates or any connection between it and
its supposed effect. .,. All events seem entirely loose and separate.
One event follows another but we can never observe any tie between
them.
Hume '5 argument against the idea of necessary connection was largely of a
more semantic nature than its contemporary descendant.

Hume's argument in-

volved important semantic assumptions from the theory of ideas popular in
the seventeenth and eighteenth centuries.
glory is no longer very popular.

The theory of ideas in its full

However, it is the same lack of direct

perceptual access to nomic modalities recognized by Hume which motivates the
contemporary epistemological concerns about irreducible nomic modality.
This epistemological argument against the compatibility of Empiricism and the conjunction of the Irreducibility Thesis and the thesis that
there are physical laws has a great deal of persuasive force.

It will be

the focus of chapter five.
~.

To Anticipate

A long-standing prejudice in the recent history of philosophy has
been to deny that

(i)

Nominalism, <1i) the Irreducibility Thesis, (i11) Em-

piricism, and (tv) the thesis that there are physical laws could all be
true.

My account of nomic modality and the program for advancing a complete

account of phYSical laws offered in chapter four avoid this long-standing
preJudice.

Nominalism, the Irreducibility Thesis, and Empiricism are con-

sistent with there being physical laws.

One can have irreducible nomic
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modality without modal objects and knowledge of nomic modality without abandoning Empiricism.

This is the fundamental attraction, significance, and

peculiarity of my account of nomic modality.

CHAPTER II
TRADITIONAL REDUCTIVE ACCOUNTS
Every reductive account of physical laws attempts to complete schemata <1.33) and (1.34) without invoking any unanalyzed nomic facts.

In ad-

dition, all traditional reductive accounts attempt to complete schemata
(1 .33) and (1,34) without appealing to abstract entities in order to explain

the modal character of laws.
It shall be argued that no traditional reductive account of physical
laws is possible,

There are two reasons for this conclusion,

that many of the most plausible attempts at the reduction fail.

The first is
This shall

be argued via criticisms of three reductive accounts of universal laws and
via criticisms of several reductive interpretations of probability,

The ac-

counts of universal laws to be criticized are a Naive Regularity Account,
David Lewis's account, and a reductive account which can be discerned in
Brian Skyrms's Causal Necessity.

The interpretations c)f probability to be

criticized include, among others, the Strict Frequency Interpretation and
Bas van Fraassen's Modal Frequency Interpretation,

The second reason for

the conclusion that no traditional reductive account of physical laws is
possible will be of a more general nature,

Arguments against the entire

class of traditional reductive accounts of laws can be raised.

t.

A Naive Regularity Account

All Naive Regularity Accounts complete schema (1,33) in a way that
may be summarized as follows:
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(Z

.1) It is a universal law that all F's are G'5 if and only if
all F's are G'5, and

(1)

the generalization that all F'5 are G's is law-like.

(i1)

Naive Regularity Accounts differ on how they cash out law.,.likeness.

It will

be useful to begin discussion of traditional reductive accounts of universal
laws by considering a Naive Regularity Account.

Problems in similar ac-

counts have motivated many of the extant accounts of physical laws.
a. The Account
The Naive Regularity Account that 1 shall discuss in this chapter is
one which which is slightly more sophisticated than the account briefly considered in chapter one.
of criticism.

This account is frequently proposed for the purpose

David Armstrong <1983, p. 12) considers it and it is the ac-

count which George Molnar (1974) calls "The Regularity Theory":
(Z. Z)

It is a universal law that all F's are G's if and only if
(1)

(i1)

All F '5 are G'5, and
The generalization that all F'5 are G's is law-like;
i. e. (a) it is not necessary that all F '5 are G's, and
(b) the generalization is unrestricted, i. e. it contains only non-local, empirical predicates apart from
logical connectives and quantifiers.

It is not exactly clear how to characterize non-local, empirical predicates,
but there are some clear examples.

The following would be local:

"... is

in Timmy's pocket", " ... is in Tucson", " ... is a brother of Ronald Reagan",
etc.

The following would be non-empirical:

" . .. i5 a spiritual brother of

___ ", " ... is a form in Plato's Heaven", etc.
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Notice that (2. Z), unlike the Naive Regularity Account discussed in
chapter one, does not imply that it is a universal law that every coin in
Timmy's pocket is a nickel.
tains a local predicate.

This generalization, even if it is true, con-

Hence, (Z. 2) is not quite eliminative with respect

to the modal character of Jaws--not all true universal generalizations are
laws.

Only the most naive of the Naive Regularity Accounts (see chapter

one) hold that all generalizations are law-like and, hence, take the truth
of a generalization to be sufficient for its being a law.
b. Familiar Problems
The problems in the Naive Regularity Account given by (Z. Z) are
many.

The most important problems all arise from the fact that there are

many, unrestricted, contingently true generalizations that are not universal
Jaws.

That is, (Z. Z) does not provide a sufficient condition for a state-

ment's being a universal law.

This may be illustrated by three very dis-

tinct sorts of counterexamples.
1. Consider the following sentence:
(2.3)

All unicorns or ravens are black.

Assume that all ravens are black.

Since there are no unicorns

that all unicorns or ravens are black.
unicorns or ravens are black.

I

it is true

It is also not necessary that all

There are possible worlds which include some-

thing which is a raven or a unicorn and which is not black.

Furthermore

the generalization expressed by (2.3) is apparently unrestricted.
icates involved in (2.3) are non-local and empirical.

The pred-

There is no mention

of an individual thing, time, or place nor any mention of non-empirical
I

I
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spooks or spirits.

So according to (2.2), (2.3) expresses a law.

However,

(2.3) does not express a law.
Despite the fact that the predicates in (2.3) are non-local and empirical, in some sense it does seem that (2.3) fails to express a law because it involves a "funny" predicate.
unicorn or a raven."

It involves the predicate " ... is a

The problem that (2.3) presents for the Naive Regu-

larity Account given by (2.2) is the problem of how to deal with this sort
of predicate.
2. Consider the following sentences:
(2 .4) All unicorns are white.
(2.5)

All unicorns are black.

Because there are in fact no unicorns, the statements expressed by these
sentences are true.
gent generalizations.

These statements are also clearly unrestricted, continSo, according to (2.2), it is a law that all unicorns

are white and it is a law that all unicorns are black.

However, neither of

these statements is a universal law.
These sentences present quite a different problem for (2.2) then did
sentence (2.3).

There is no question as to the appropriateness of the pred-

icates involved here.

The predicates involved in (2.4) and (2.5) are ordi-

nary color predicates and natural kind predicates which might very well be
involved in genuine laws.

The problem presented by (2.4) and (2.5) sur-

rounds the fact that the statements expressed by these sentences are vacuously true.
The natural move to make in response to the problem (2.4) and (2.5)
present for the Naive Regularity Account given by (2.2) is to maintain that
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no vacuously true generalizations are laws, i. e. to add a further necessary
condition to (Z. Z) to the effect that the generalization that all F's are
G's must not be vacuously true.
vacuously true laws.

However, this move fails because there are

Newton's First Law (the statement expressed by (1.2)

of the previous chapter), is the example usually cited.
other examples.

However, there are

A class of such laws has been identified by C. D. Broad

(1935) and A. J. Ayer (1974, p. 85):
These cases are those in which one measurable is said to depend on
upon another, cases like that of the law connecting the volume and
the temperature of a gas under a given pressure, in which there is
a mathematical function which enables one to to calculate the numerical value of either quantity from the value of the other. Such laws
have the form "x-Fy," where the range of the variable ~ covers all
possible values of the quantity in question. But now it is not to be
supposed that all these values are actually to be found in nature.
So, the problem of vacuously

~

laws is the problem of how to count

some, but not all, vacuously true, unrestricted, contingent generalizations
as laws.
3. Consider:
(2.6)

All gold spheres are less than a mile in diameter.

The statement expressed by (2.6) is a contingently true, unrestricted generalization.

So according to (2. Z), it is a universal law that all gold

spheres are less than a mile in diameter.

However, it is not a law that all

gold spheres are less than a mile in diameter.
The problem presented by (2.6) is quite distinct from the problems
presented by (2. 3)-(Z. 5) .

There are no funny predicates involved in (2.6).

The predicates involved in (2.6) are all predicates that might be involved
in genuine laws.
spheres.

Also, (2.6) is not vacuously true.

There are many gold

Furthermore, unlike the problems presented by (2.3)-(2.5) where we
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could at least put our reductive finger on what appeared to be the problem
U. e. funny predicates or vacuity), it Is not even clear how to begin to

rule out (2.6) as a counterexample to (2.2).

It presents the most serious

problem to the Naive Regularity Account presented in (2.2).
Thus, the Naive Regularity Account given by (2.2) fails.

The state-

ments expressed by (2.3)-(2.6) are all contingently true, unrestricted generalizations that are not universal laws.

Hence, (2.2) does not provide a

sufficient condition for a statement's being a universal law.
c. PrognosiS
Philosophers interested in laws and nomic modality have typically
recognized that (2.3)-(2.6) present defeating objections to Naive 'Regularitv
Accounts like (2.2).

Still set on giving an account of universal laws,

philosophers have tended to take one of two approaches to providing an
explanation of physical laws, the systematic approach and the epistemological approaCh.

Let

U5

briefly consider the nature of each of these ap-

proaches.
The nature of the systematic approach may be illustrated by considering the problem of vacuously true laws.

To avoid the problem of vacu-

ously true laws, some (e.g. Nagel 1961, pP. 91-93) have been tempted to invoke the distinction between basic and non-basic laws.

Basic laws, recall,

are roughly the basic postulates of a physical theory and non-basic laws are
those generalizations logically entailed by the basic laws.

Given this dis-

tinction, one might require that basic laws be non-vacuously true.

There

might still be vacuously true laws, but they would be non-basic laws.
fortunately, this suggestion is only plausible on the assumption that no

Un-
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basic laws are vacuously true and there is an obvious counterexample to this
assumption.

If our universe was a Newtonian Universe, <1. Z) would express a

law and it would be vacuously true.
mental postulate.

But, U.2) would also express a funda-

It would be a basic, vacuously true law.

A generaliza-

tion need not have any positive instances to enjoy the status of basic law.
Nevertheless, there may be something to this suggestion as to how to
handle the problem of vacuously true laws.

In essence, the suggestion is

that we should criterially distinguish between vacuously true laws and other
vacuously true generalizations by tying lawhood to the role a generalization
plays in a theoretical system.

While the simple suggestion fails, there

is more to be said about trying to distinguish between universal laws and
accidentally true generalizations via the role a generalization plays in a
theoretical system.

Lewis's traditional reductive account of laws is one

rich example of a traditional reductive account that takes such a systematic
approach to providing

&

reductive account of laws.

Others less impressed by the prospects of a systematic approach,
have taken an epistemological approach to providing an account of physical
laws.

There are a variety of different ways to take an epistemological ap-

proach to giving an account of physical laws.

Some of these ways are more

promising than others.
A rather simplistic way of taking an epistemological approach to
giving an account of laws 15 to try to offer a traditional reductive account
which distinguishes universal laws from accidentally true generalizations by
involving the epistemic status of the generalization among cognizers.
would amount to offering the following sort of additional necessary

This
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condition to (2.2):
(2.7) It is a universal law that all F's are G'S only if the generalization that all F's are G'S has an epistemically privileged, psychological status among one or a group of cognizers.
Epistemic privilege might be cashed out in a variety of ways.

One might

hold that for a contingently true, unrestricted generalization to be a law
it must also be well-confirmed.

Or, one might hold that for an unre-

stricted, contingently true generalization to be a law it must be accepted
by the scientific community as a law.
lem with (2.7).

Of course

I

there is an obvious prob-

The obvious problem is that (2.7) contradicts the objec-

tivity of laws.
A more promiSing way of taking an epistemological approach to giving
an account of laws can be illustrated by considering Nelson Goodman's partially successful attempt to deal with the problem of funny predicates presented by sentences like (2.3).

Goodman (1983, pp. 72-83) recognized that

further restrictions needed to be placed on the predicates involved in laws.
He also recognized that it was clearly part of the epistemological nature of
laws to be confirmed through induction.
makes a generalization a law is that it is

So, he suggested that part of what
confirm~

by induction.

This suggestion can be made more precise as follows.

Goodman showed

that examining a sample of F's all of which are G's does not always provide
reason to conclude that all F's are G's.

For example, examining a sample of

emeralds all of which are grue does not give one reason to conclude that
emeralds are grue.

~ll

"F" and "G" must be the appropriate sorts of predicates
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in order for an examination of a sample of F's all of which are G's to provide reason to conclude that all F's are G's.

The property expressed by the

predicate "G" must be proJectible with respect to the property expressed
by the predicate "F".

Goodman suggests that the problem posed by sentences

like (Z. 3) is that the predicates involved in (Z. 3) are not projectible.
So in essence Goodman suggests adding the following necessary condition to
I

(Z. Z):

It is a universal law that all F's are G's only if being G is

(Z.8)

projectible with respect to being F.
(Z.8) does rule out (Z. 3) as a law.

Being black is not projectible with re-

spect to being a unicorn or a raven.

Examining a sample of unicorns or ra-

vens all of which are black does not always provide reason to conclude that
all unicorns or ravens are black.

It certainly does not when the sample in-

cludes only ravens.
(Z . 8)

with (Z. 3)

I

is a plausible first step toward handling problems associated

but this is not why it is being discussed. (It obviously does

nothing for the problems associated with (Z. 4)-(Z . 6) .)

Goodman's suggestion

is being discussed because it 11lustrates how epi5temological considerations
can be relevant to giving a reductive account of laws without threatening
the objectivity of laws.

(Z. 8) would not contradict the objectivity of

laws as long as the projectib11ity of a property is an objective feature of
it.

For example ,one might hold that the projecUbility of a property is an

eS5enUal feature of it.

Then, the projecUb111ty of a

pr~perty

would be an

epil5temological, essential feature of it and I hence, would not vary with the
psychological attitudes of cognizers.

So

I

an analysis of laws which includ-
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ed something like (2.8) need not contradict the objectivity of laws.

What

generalizations were laws would still be independent of psychological attitudes of cognizers.
In Skyrms's Causal Necessity (1980), there is a reductive account
of laws to be discerned which also takes an epistemological approach without
contradicting the objectivity of laws.

Apparently though, this is not the

account Skyrms intended to be offering. 1 Nevertheless, it is worth considering.

This account in a sense reduces laws to subjective probabilities,

but need not be subject to the objection that it contradicts the objectivity
of laws.

The Skyrmsian reductive account is a very sophisticated example of

a traditional reductive account which has taken an epistemological approach
to providing a reduction of nomic modality.
There is yet another way to take an epistemological approach to giving an account of physical laws.

This way has been taken by many authors

including Ayer, Simon Blackburn, J. L. Mackie, and John Pollock.
authors do not say something silly like (2.7).

These

Nor do they attempt to

provide a traditional reductive account as do Goodman and the Skyrmsian
reductionist.

These authors are not reductionists at all.

attempt to give a reductive account of physical laws.

They do not

Frequently, they

1. In Skyrms's more recent book Pragmatics and Empiricism (1984), he
has indicated that he did not intend to be offering a reductive account of laws
in ~l NecessitY, but is instead intended to offer "a specimen of a new
kind of philosophical reduction"--a pragmatic reduction. (See PP. 12-13 of
Skyrms (1984).) 50, throughout I will refer to the traditional reductive accouni suggested to me by Causal Necessity as a "Skyrmsian Account". As I
understand it, Skyrms's "new kind of reduction" bears some similarities to
Pollock's non-reductive account of laws and the Projective theories to be
discussed in chapter four.
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instead offer an analysis of some related, epistemically tinged locution.
For example, Ayer (1974, p. 89) gives an analysis of the locution "a person A
was treating a statement of the form rfor all s, if I x then *x" as expressing a law of nature".

Now, this way of taking an epistemological approach

to giving an account of laws needs to be taken quite seriously (especially
in view of the conclusions to be reached in this and the following chapter).
However, investigation of this way of taking an epistemological approach to
giving an account of laws will have to wait until chapter four.

There I

will consider non-reductive accounts.
Returning to our immediate concern, there appear to be two hopes
left to the traditional reductionist.

There appear to be two approaches to

giving a reductive account of universal laws which have arisen out of the
problems for the Naive Regularity Account given by (Z. Z) .
systematic approach and the epistemological approach.

There is the

The best attempts at

reductively taking these approaches are Lewis's reductive account and the
Skyrmsian reductive account.

If these accounts fail, we would have reason

to be suspicious of all reductive accounts of universal laws.

These ac-

counts will be considered in the following two sections of this chapter.
~.

Lewis

~ ~

Systems

The traditional reductive account of laws advocated by Lewis has a
peculiar history.

It

WAS

advanced by Mill.

later rejected, by Frank Ramsey.

It was advanced again, but

Finally, Lewis advances and defends the

account, but on a total of roughly two pages of text.
vocation of the account comes in Counterfactuals and
cation of the account 15 mentioned in "New Work for

Lewis's original adA
A

further clarifiTheory of Universals".

4Z

Despite the account's inauspicious beginnings, it has great initial intuitive appeal.
a. Lewis's Account
The account is very simple.

Ramsey in the paper in which he re-

tracted the theory stated it in little more than a sentence.

He took laws

to be: " ... consequences of those propositions which we should take as
axioms 1£ we knew everything and organized it as simply as possible in a
deductive system (as quoted by Lewis 1973a, p. 73>'
II

To avoid the counter-

factual statement of the account, Lewis (1973a, P. 73) reformulates it
(again amazingly briefly) as follows:
~

"A contingent generalization is a

of nature if and only 1£ it appears as a theorem (or axiom) in each of

the true deductive systems that achieves the best combination of simplicity
and strength." The most recent version of the theory (Lewis 1983, P. 368)
follows:

"A law is any regularity which earns inclusion in the ideal

system.

(Or. in case of ties, every ideal system.) ... .

II

An ideal system

must be entirely true, must be closed under strict implication, must be as
simple in axiomatization as it can be without sacrificing too much information content, and must have as much information content as it can have
without sacrificing too much Simplicity.
This account initially holds great promise for maintaining the prima
facie characteristics of laws.

Notice that, as an explicit part of the ac-

count, laws must be contingent and they must be true.

Also, what generali-

zations are laws is an objective matter of fact because what generalizations
are part of an ideal system is an objective matter of fact.

What generali-

zations are laws is not dependent on the beliefs or other psychological
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attitudes of cognizers.

As Lewis <1973a, P. 74) puts it: ''It [i.e. his ac-

count of lawsJ explains why being a law is not the same thing as being regarded as a law--being projected, and so forth--and not the same thing as
being regarded as a law and also being true.

It allows there to be laws of

which we have no inkling." So, Lewis's account maintains the status of laws
as contingent truths and the status of a generalizaUorl as a law is an objective matter of fact.

He has preserved many of the prima facie charac-

teristics of laws.
In addition it looks like Lewis's account recognizes the modal character of laws.
be laws.

lt appears that some, but not all, true generalizations wUI

Some, but not all, generalizations (one would initially think)

will belong to an ideal axiomatic system.

Thus, Lewis's account appears to

recognize the modal character of laws.
A related attraction of the account is that it has a peculiarly simple explanation of why laws have a special role in scientific explanation.
Simplicity and information content are not new ideas in the philosophy of
science.

They have always been recognized as important in philosophical ac-

counts of explanation and theory confirmation.

The novelty of Lewis is in

bringing these properties to the analysiS of laws.

So, ideal systems (while

not characterized this way) are really ideal explanatory systems.

Hence,

it is easy for Lewis to say why laws playa role in scientific explanation.

For Lewis, part of what it is to be a law is to have a special role in
scientific explanation.
So far so good for Lewis.

HilS traditional reductive account of laws

appears to preserve many of the prima facie characteristics of laws

44
including the modal character of laws.
contingent truths.
matter of fact.

According to the account, laws are

Also, which generalizations are laws is an objective

Most importantly, the account apparently recognizes the

modal character of laws.

This 115 the initial appeal of the account.

b. Problems
Unfortunately, the account's promise does not survive closer scrutiny.

It is subject to three serious criticisms.

1 . Let me begin with a brief comment.

One should be suspicious of

an account that has never received more than ten pages of development.

If

there were an account there to be developed, you can bet someone would have
done it.
There is an objection which is motivated by the comment.

Lewis says

that laws are the contingent generalizations which are part of the ideal
system.

This is not of much help unless there is some way to cash out what

an ideal system is.
content.

Lewis invokes the notions of simplicity and information

However, the simplicity and information content of axiom systems

present their own philosophical problems.

Lewis's account fails without

some further elucidation of these concepts and the problems associated with
them.

1 doubt that Lewis can provide this further elucidation.
Lewis <1983, P. 367) addresses one of the well-known problems with

simplicity and information content.

He correctly notices that "the content

of any (!System may be formulated very (!SimplY '" ":
Given any system 5, let F be a predicate that applies to all and only things at worlds where 5 holds. Take r as primitive, and axiom atize 5 (or an equivalent there of) by the lSingle axiom 'YxFx ... .
Then the ideal theory will include Uts lSimple axiom will strictly
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imply) all truths and !. fortiori all regularities. Then, after
all, every regularity will be a law. That must be wrong.
In other words, the axiomatization of any system of true sentences can be as
simple as possible.

The axiomatization of any system,S, of true sentences

can be a single sentence, (x)Fx, where "F" applies to all and only the objects eXisting at the worlds where 5 holds.

"F" intuitively should be un-

derstood as expressing something similar to what is expressed by the predicate ..... is such that all the members of 5 are true".
following problem for Lewis.
truths of the actual world.

This presents the

Suppose 5 is the system which includes all the
Then, the generalization that (x)Fx would be

true only at the actual world and at empty universes.

So, any generaliza-

tion which is materially implied by the generalization that (x)Fx is also
strictly implied by the generalization that (x)Fx.
are materially implied by any sentence.

All true generalizations

Hence, any true generalization

would be strictly implied by the generalization that (x)Fx.

So, according

to Lewis, a statement is a universal law whenever it is a true contingent
generalization.
What is Lewis's resolution to this problem? He states (Lewis 1983,
pp. 367-368):
The remedy, of course, i5 not to tolerate such a perverse choice of
primitive vocabulary. We should ask how candidate systems compare in
simplicity when each is formulated in the simplest eligible way; or,
if we count different formulations as different systems, we should
dismiss the ineligible ones from candidacy. An appropriate standard
of eligibUity [is) not far to seek: let the primitive vocabulary
refer only to perfectly natural properties.
In essence, Lewis's self-imposed problem turns on the simplicity of the
predicate "F".

Even though "F" is being taken as primitive, it in some

sense is not really a simple predicate.

Lewis needs to exclude "F" from the
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being part of an ideal system.

The appeal to natural properties supposedly

solves Lewis's self-imposed problem because the predicate "F" supposedly
will not refer to a natural property.

Un a sense, Lewis's resolution

transforms his account of laws from a traditional reductive account to a
non-traditional reductive account.

Abstract entities

(j. e.

been invoked to explain the modal character of laws.

properties) have

Nevertheless, I have

included Lewis's theory in the discussion of traditional reductive accounts
because this appeal to natural properties is more derivative than the appeal
to abstract entities made by most non-traditional reductive accounts of laws
and because Lewis's move is almost a non-starter.

His reductive account was

better off without it.)
Notice the nature of Lewis's solution.

He suggests distinguishing

simple from non-simple predicates by invoking the distinction between natural and non-natural properties.

If this to be anything more than an account

which replaces the word "simple" by the word "natural", we need an account
of the difference between natural and non-natural properties.

The problem

with Lewis's appeal to natural properties is that there is no such account.
How might one distinguish natural from non-natural properties?
Lewis <1983, PP. 347-348) suggests three different ways:

(1)

by combining

his own account of properties with David Armstrong's theory of universals,
(1i) by taking "natural" as a primitive predicate of properties, or (Hi) by
recognizing primitive objective resemblance among particulars which might be
used to analyze "natural" as a predicate of properties.
tions are of no help to Lewis's account of laws.

All three sugges-
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Suggestion (11) does Just replace "simple predicate" by "natural
property" and says nothing more about what makes a property natural.
will not do.
primitive.

This

One might as well take the notion of a simple predicate as
However, this would undermine Lewis's account of laws in that no

further elucidation about the nature of simplicity would have been provided.
Suggestion (1i1> appears to do a little better, but discussion of
suggestion

(111)

requires a bit of background.

Natural propetties and aU

other properties for Lewis are classes of possibil1a.
erty is to be a member of a class.

So, Lewis is trying to give further elu-

cidation about when a class of possibilia is natural.
(111)

So, to have a prop-

Lewis's suggestion

suggests analyzing "natural" as a predicate of classes in terms of re-

semblance among particulars.

The notion of resemblance between particulars

needed to draw the requisite distinctions is notoriously problematic.

Lewis

<1983, pP. 347-348) reminds us that there are all sorts of technical problems associated with recognizing primitive objective resemblance among particulars:
We cannot get by with the familiar dyadic "resembles". Instead we
need a predicate of resemblance that is both contrastive and variably polyadic. Something like:
x l' x2, ... resemble one another and do not likewise resemble
an y of y l' Y2 ...
(where the strings of variables may be infinite, even uncountable)
must be ... understood without further analysis.
This complex primitive predicate is supposed to allow us to analyze "natural" as a predicate of classes in such a way that it is a consequence of the
analysis that the predicate "r" defined above does not refer to a natural
class, but other simpler predicates do.
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This suggestion

(i. e.

suggestion (Ui» has problems.

Consider an

ordinary predicate that intuitively could be part of a basic law and hence
must be able to be part of one of Lewis's ideal systems.
sider the predicate " ... has positive charge

II •

For example,

con-

Such a predicate may be part

of an ideal system according to Lewis's suggestion (i11) because it refers
to a natural property.

It is being claimed that the predicate IOF" defined

above is not

because it does not refer to a natural property.

legitim~te

According to Lewis's suggestion (U1>, the former but not the latter refers
to a natural property for the following reason.

The members of class of

possibllia which is the property corresponding to the predicate "... has
positive charge" resemble each other in some more fundamental way than the
members of the class of possibilia which is the property corresponding to
the predicate "F".

The implausibility of this claim is manifest when one

recognizes that the members of the class corresponding to the predicate "F"
are all and only the objects of the actual world.

These, we are being told,

do not resemble each other as much as the members of the class of possibilia
that have positive charge.

But, that class overlaps with the class of F's

in that it includes everything that actually exists and has positive charge.
It also includes the counterpart of every actual object which has positive

charge and all sorts of bizarre possible entities that have positive charge
(including possible winged-horses, elementary particles of who knows what
sorts, and Martian chandeliers).

Suggestion <1i1> fails.

One might suspect that Armstrong's (1978a and 1978b) theory of universals would provide the necessary tools to distinguish natural properties
from non-natural properties or, in Armstrong's terminology, to provide
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criteria for determining which universals exist.

This is Lewis's first l5ug-

gestion.

In fact, Armstrong claims to have provided such criteria: a uni-

versal

must be identical in the many particulars that instantiate it,

and

(11)

(i)

must contribute to the causal power of the particulars which in-

stantiate it.

As Lewis (P. 345) characterizes Armstrong's criteria:

"There are the universals that there must be to ground the objective resemblances and the causal powers of things, and there is no reason to believe in any more." Armstrong uses these criteria to rule out the existence
of disjunctive and negative universals.

So, it is not implausible to sup-

pose that the same criteria as ruling out the predicate "F" as referring to
a natural property.

After all, "F" is rather contrived.

Nevertheless, this suggestion on how to distinguish natural from
non-natural properties also fails.
junctive or a negated predicate.

Every predicate is equivalent to a dis50 unless we are to suppose that there are

distinct universals associated with even logically equivalent predicates, we
cannot infer from the fact that a predicate is negated or disjunctive that
it refers to a disjunctive or negative universal.

Thus, the fact that "F"

would be a rather contrived predicate in and of itself says nothing of the
property it refers to.

Furthermore, Armstrong's criteria appear to be

fraught with problems.

The first, i. e. objective resemblance in nature, we

have already seen to have problems.
pendent of Lewis's rich ontology.

It also has problems which are inde-

(See Quine 1969.) The second, i. e. prop-

erties which contribute to the causal powers of things, appeals to causal
facts.

Causal facts are nomic facts and involve nomic modality.

So, invok-

ing Armstrong's appeal to causal facts as a way to distinguish natural from

SO
non-natural properties in a reductive account of laws makes the account nonreductive.

More precisely, to avoid becoming a non-reductive account Lewis

owes some further non-nomic analysis of causal facts.
ysis·,· Lewis's suggesUon

(j)

Without such an anal-

also fails.

This discussion has been on one §!!!.!!! problem associated with simplicity and information content--a problem that 15 pointed out by Lewis himself.

A problem he has not solved.

There are many other familiar problems

with simplicity and information content.
plexed many a philosopher.

Elucidating these notions has per-

Yet, the viability of Lewis's account of laws

depends on the possibility of further elucidation.
uses these notions in a reductive account of
plausible road 1 know to further elucidation.

~

Furthermore, that Lewis
may block the only

1 suspect that the nature of

simplicitY and information content will depend on deep psychological
facts.

However, the appeal to psychological facts may be blocked because it

may threaten the objectivity of laws.

This should not lead one to conclude

that simplicity and information content are not crucial philosophical notions.

It should lead one to suspect that simplicity and information con-

tent have no place in a reductive account of laws.
2. Perhaps the most serious problem with Lewis's reductive account
of laws is that, even ignoring problems involving further elucidation of
simplicitY and information content, there are straightforward counterexamples.
Consider two posslble universes: Universea and Universeb.

In

Universe a ' there never have been and never will be fundamental particles
of type X.

Also, there never have been and never will be any fields of type
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Y.

It might nevertheless be the case in Universe 1 that there is a law

governing the action of X-particles in 'I-fields.

Specificallv, suppose it

is a law, La, that when X-particles are subject to a Y-field they acquire
spin

Let Universe b be the possible universe that results from mini-

UP.

mallv changing Universe a to make it the case that it is a law that whenever X-particles are subject toY-fields they acquire spin down.

Let this

be Lb'
Since Lewis is offering a traditional reductive account of laws, he
must hold that there are non-nomic, nominalistically respectable facts in
Universea which make it the case that La is a law in Universea and
non-nomic, nominalistically respectable facts in Universeb which make it
the case that Lb is a law in Universeb.

What are these non-nomic, nom-

inalistically respectable facts?
According to Lewis's account, the non-nomic facts which makes La
and Lb laws in their respective universes are as follows.

What makes La

a law in Universe a is the fact that the following generalization:
(2.9)

(xHH x is an X-particle and x is subject to a Y-field, then

x acquires spin up);
earns, in Universe a' inclusion in the ideal system.

(Here, 1 am sim-

plifying a bit by ignoring ties between ideal systems.) Let the ideal
system of Universea be la.

What makes Lb a law in Universeb is the

fact that the generalization:
(2.10)

(xHU x is an X-particle and x is subject to a 'I-field, then

x acquires spin down);
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earns, in Universe b, inclusion in the ideal system.

Let the ideal system

of Universeb be I b.
One is naturally inclined to ask why (2.9), but not (2.10), earns
inclusion in Ia and why (Z .10), but not (Z. 9), earns inclusion in

Ib'~

In other words, one is naturally inclined to ask why the ideal system is not
the same for both universes? (Z. 9) and (2.10) are true in both universes.
Both are contingent in both universes.

So, it must be that Ia is simpler

and/or has more information content in Universe a than Ib.

It must also

be the case that I b is simpler and/or has more information content in Universe b than Ia.

Is this plausible? It becomes apparent that this is

not plausible as soon as one notices the following somewhat obvious facts.
It might be the case that La together with some of the facts strictly im-

plied by it are the only laws in Universe a and that Lb together with
some of the facts strictly implied by it are the only laws in Universe b.
Then, Lewis's account of laws would entail that the axiom system with (2.9)
as the only axiom was simpler and/or had greater information content in Universea than the axiom system with (Z.10) as its only axiom.

Lewis's

account would also have the analogous consequence with respect to the axiom
systems in Univers8b.

Both of these consequences are false.

(2.9) and

(2.10) are equally simple and have the same information content in both universes.
3. It was pointed out in chapter one that a reductive account of
physical laws must give appropriate completions of schemata (1.33) and
(1.34).

We know Lewis's completion of U. 33) and the problems with it.

is interesting to contemplate how Lewis should complete U. 34) .

It
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Lewis is not unaware of the problems associated with giving a
reductive interpretation of probability.
length in:

II

He discusses probability at some

A Subjectivist Guide to Objective Chance" (Lewis, 1981).

In

this article, Lewis's primary concern is not to provide an account of laws
nor does he even discuss indefinite probability statements.

But he does

discuss the possibility of giving a reductive analysis of objective
chance.

Objective chance is a time-dependent, definite probability.

Per-

haps, 1£ the prospects of this reductive analysis were good, an analysis of
indefinite probability statements could be worked out in terms of chance.
Let us consider what Lewis has to say about the analysis of chance.
Lewis (1981, p. 294) suggests but later rejects the following:
(2.11> The complete theory of chance for a world is that one of all
possible theories of chance that 50mehow best Uts the global
pattern of outcomes and frequencies of outcomes.
To understand the problems in this account, we need understand just what a
theory of chance is.
Let Htw be the complete history of the possible world w UP to time
t . That is, it is a conjunction (perhaps, infinite) whose conjuncts are all
the propositions that hold at w about matters of particular fact no later
than t.

So, one conjunct of H tw might be a prOPOSition describing the

position of a molecule at some time t prior to t.
I

Another conjunct might

be a a proposition describing the relative frequency of zebras in mammals UP
to time t'.

The proposition that nuclear holocaust would occur after time

if Reagan loses his temper at time t' would not be a conjunct of Htw.
This is true for two reasons.

First, this proposition is about a matter of
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fact to occur after t.

Second, it is not clear that subjunctive facts are

matters of particular fact.

<It is not clear what Lewis means by a par-

ticular fact, but it is something like what I have been calling a non-nomic
fact.)

In any case, the complete theory of chance for a possible world w,

T w, is (Lewis 1981, p. 280): " . .. the conjunction of all the conditionals
from history to chance '"

that hold at w.

Thus T w is a full specifi-

cation, for world w, of the way chances at any time depend on history

to

UP

that time." So, for example one proposition in the complete theory of
chance for a world w might be the proposition that if Htw were the case,
then the chance at time t that a roll of a particular dice at some time
after t would show a six equals one-sixth.

These conditionals that make

a complete theory of chance are not truth-functional conditionals.

UP

They

must be some kind of subjunctive conditional.
As I said, Lewis rejects (2.11) and for good reasons.

Indeed, he

<1981, p. 25) rejects (2.11) for reasons that should have made him skeptical
of his account of non-probabilistic laws.
[CJonsider any such global pattern, and consider a time long before
the pattern is complete. At that time, the pattern surely has some
chance of coming about and some chance of not coming about. There
is surely some chance of a very different global pattern coming
about; one which, according to the proposal under consideration,
would malee true some different complete theory of chance. But a
complete theory of chance is not something that could have some
chance of coming about or not coming about.
In other words, (2.11> entails that the complete theory of chance at a world
directly depends on the events which actually occur in the world, i. e. the
global pattern of outcomes.

However, a single theory of chance is com-

patible with a variety of global patterns and, hence, is not directly
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dependent on a single global pattern of outcomes.

Lewis is, of course,

correct in his criticism.
There is a further problem with Lewis's suggestion.
theory of chance is a conjunction of subjunctive conditionals.
tive conditionals are nomic facts.

A complete
5ubjunc-

So to complete the reduction of nomic to

non-nomic facts, Lewis would also have to maintain that some further analysis of subjunctive conditionals in terms of non-nomic facts was possible.
There is no such analysis.

Even Lewis '5 own analysis <1973a and 1979) of

subjunctive conditionals which does not give laws the primary role that most
analyses do, nevertheless requires an independent understanding of laws.
Un comparing similarity of worlds, differences in laws are to be compared
alongside differences in particular fact.) 50, this is a further objection
to (2.11) as part of a reductive interpretation of probability.
One reason that I have included Lewis's discussion of the possibil1ty of giving a reductive analysis of chance is because this discussion
is 50 supportive of my approach to laws.

Notice that Lewis <1981, p. 294)

indicates his Humean intuitions in the following passage:
A broadly Humean doctrine (something I would very much like to believe if at all possible) holds that all the facts there are about
the world are particular facts, or combinations there of. ... [Thisl
might better be taken as a doctrine of supervenience: if two worlds
match perfectly in all matters of particular fact, they match perfectly in all other ways too--in modal properties, laws, causal connections, and chances
It is interesting to note that Lewis <1981, P. 294) recognized that the con-

cept of chance threatened his Humean world view: "It seems that if this
broadly Humean doctrine is false, then chances are a I1kely candidate to be
the fatal counter instance." Very true.

S6

Thus, Lewis's reductive account of laws fails for three important
reasons:

(i)

the theory as a reductive account of universal laws lacks suf-

ficient development due to the inherent problems associated with simplicity
and information content, but the prospects of carrying out this further development appear slim in that (a) Lewis's appeal to natural properties fails
to solve the one problem Lewis does discuss and (b) any appeal to facts
about human psychology may be ruled out by the objectivity of laws; (ii)
even if the theory could be

ISO

developed, it would faU to distinguish

universal laws from accidentally true generalizations; and (i11) the prospects for extending the account to probabilistic laws appears even worse.
c. Suspicions Concerning the Systematic Approach
These problems in Lewis's account speak to a broad class of reductive account of laws.

Recall that Lewis's account is representative of a

trend in the history of attempts to provide a reductive account of laws.
That trend was to locate the nature of laws in the role a generalization
plays in a system of generalizations.

However, it now appears that we have

good reason to be skeptical of all such attempts.

Even by invoking sim-

plicity and information content, Lewis is unable to provide a reductive account of nomic modality.

We had best turn to the other approach to giving a

reductive account of universal laws: the epistemological approach.

!. Skyrmsian Reduction 1!!!1. Epistemic In variance
The Skyrmsian Reductionist takes an epistemological approach to giving a reductive account of laws.

Like Goodman, the Skyrmsian maintains that

the philosophical nature of laws is to be discerned by considering the epis-
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temological nature of laws.

The key epistemological notion for the Skyrms-

ian reductive account of physical laws is invariance.
a. The Skyrmsian Account
Initial intuitive support for the account can be mustered by considering the following sketch of science.
subject them to tests.
ravens are black.

Scientists form hypotheses and

For example, a scientist might hypothesize that all

To determine if this generalization is true and/or a law,

the scientist would create and search for a variety of different circumstances which might provide counterexamples to the hypothesis.
entist might vary the diet of ravens 'in a laboratory.
travel to arctic regions to search for white ravens.

The sci-

The SCientist might
1£

the hypothesis was

invariant--if no counterexamples were found under a variety of circumstances
and tests--then the SCientist would have good reason to accept the generalizations as true and have good reason to accept the generalization as a
law.
There is no doubt that the preceding sketch does describe a common
scientific practice.

There is also little doubt that this practice is an

appropriate procedure for confirming hypotheses and discovering laws.

But

the Skyrmsian reductionist suspects that there is much more to be learned
from this sketch of science than simply sociological facts about scientific
practice or epistemological facts about the confirmation of hypotheses.

In

this intuitive picture of science supposedly lies the key to the philosophical nature of laws and nomic modality.

In variance does not only pro-

vide reason for a cognizer to accept a generalization as a law or to accept
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a probabilistic statement as true--invariance is what makes the generalization a law and what makes a probabilistic statement true,
The Skyrmsian makes this more precise via an appeal to subjective
probabilities,

Subjective probabilities are probabilities which are inter-

preted as either a measure of actual degree of belief or of rational degree
of belief,

Skyrms is inclined to the latter understanding of subjective

probability,

Let us call probabilities understood in this way "personal

probabilities" ,2

A personal probability function is always a definite

probability function,
P, as "PR(P)",

I will write personal probability of a proposition,

The Skyrmsian reductive account of laws holds that nomic mo-

dality ultimately resides in subjective probabilities,
Though for the Skyrmsian reductionist the fundamental notion of
probability is personal probability, he does in a sense recognize objective
probabilities,
ability,

Objective probabilities are a speci&l kind of personal prob-

"Objective probabilities are gotten from epistemic probabilities

by conditionalizing out II (Skyrms 1980, p, 20) or through what is known as
obJectification,
sion) ,

(See Jeffreys (1965, pp, 190-196) for further discus-

That is, objective probability functions are determined by a speci-

fication of a personal probability function, PR, and a partition N,

A par-

li!!rulis a set of prOPOSitions one of which must be true, but such that no
two of the propositions can both be true,

The objective probability func-

tion, Pr, relative to the partition and personal probability function is

2, This terminology was originally introduced by Leonard Savage
(1954), In Causal NecessitY, Skyrms calls personal probabilities lIepistemic
probabilities" ,

S9

then defined as follows:
(2.13) PR(x/Pn ). Pr(x)
where P n is the true member of the partition N.

Objective probabilities

for the Skyrmsian reductionist are still not the probabilities involved in
probabilistic laws.
abilities.

These are propensities.

These too are definite prob-

1 will write the propensitY of a proposition P as "PROB(P)".

How does one get to propensities from objective probabilities?

The

Skyrmsian proposal is that propensities are those objective probabilities
that are highly resilient.

Resiliency is the technical notion meant to

capture the intuitive notion of invariance which played the crucial role in
the picture of science sketched above.
(2.14)

Resiliency of Pr(O)s being r ... l-Max i[O: - Prj (0)]
over P 1 ' ... , Pn
(where the Pr j'S are gotten by conditionalizing on some truthfunctional compound of the Pi's which is logically consistent
with both 0 and its negation).

Resiliency is a property of statements which state the value of an objective
probability function.

More carefully, resiliency is a binary function from

statements of the form:
P n)' .

Pr(Q)-ri and a set of propositions S-(P l' ... ,

The value of the resiliency function is defined to be one minus the

maximum distance between r and the conditional objective probability of 0
given the various truth-functional compounds of the members of S logically
consistent with both
Cll,. )

Q

and its negation.

(S is the scope of !1!! resilien-
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This reductive account need not be subject to the simple objection
that it contradicts the objectivity of laws.

Since this is already not the

account Skyrms intended to be offering, 1 will simply present what 1 take to
be the best way to avoid contradicting the objectivity of laws.

The Skyrms-

ian reductionist can avoid contradicting the objectivity of laws by taking a
definite, conditional probability function as the most fundamental probability function.

Then, he should interpret the probability of P given

a

as

the measure of the degree of belief an ideally rational cognizer would
have in P given that he believes
function for propositions P and

a. The value of this personal probability
a will be determined by the constraints of

ideal rationality--principles dictating what it is rational to believe given
certain initial data.

Objective probabilities can be gotten from this per-

sonal probability function by specification of a partition.

The Skyrmsian

should in addition maintain that the principles of ideal rationality are
necessary.

Then, the value of the fundamental personal probability function

will not be contingent and, hence, will not be contingent on the psYchological attitudes of cognizers.

Also notice that, even though the funda-

mental personal probability function will have the same value for given P
and

a

in all possible worlds, the propensity of a proposition will still be

contingent.

The value of the propensity of a given proposition P given a

partition and scope of resiliency will not be the same in all possible
worlds.

What functions are objective, i. e. which member of the partition is

true, will depend on contingent matters of fact.
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b. Problems
This Skyrmsian traditional reductive account is very sophisticated
and needs to be taken very seriously.
account.

However, there are problems in the

The problems are of four different !Sorts.

1. There is what looks like a minor technical criticism of the
Skyrmsian account of laws which may turn out to be quite serious.
1 have not yet said exactly what analysis is to be given for probabilistic laws.

Skyrms <1980, p. 5) takes probabilistic laws to have the

following form:
(2.15) If a physical system is in state F, then the probability that it
has property P is r.
Equivalently:
(2.16)

(xHFx

~

PROB(Gx) • rL

This is not yet his analysis of probabilistic laws.

It turns out that the

partial analYsis he does offer treats probabilistic and non-probabilistic
laws on a par.
His account of universal laws comes to this <1980, p. 35): "A universal law may be thought of as asserting that everything within the scope
of its quantifier has a propensity of one to not be a counterexample.

'All

ravens are black would thus be thought of as 'Everything has a propensity
I

of one not to be a nonblack raven I." This suggests the following sort of
partial analysis:
(2.17) It is a universal law that all F's are G'S only if (x)(x has a
propensity of one of not being F and not G).
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In other words, (2.17) comes to:
(2.18) It is a universal law that all F's are G's only if
(x)[PROB(Fx

~

Gx) - l)J.

Since probabilistic laws for Skyrms also have universal form, (2.17) applies
equally well for probabilistic laws:
(2.19) It is a universal law that (xHFx
(x)[PROB(Fx

~

PROB(Gx)-r) -

~

PROB(Gx)-r) only if

1].

Notice Skyrms has not given a sufficient condition for a generalization's
being a law.
For Skyrms it is a law that all F's are G'S only if a rather complex
universal generalization is true.

One problem with Naive Regularity Ac-

counts is that universal generalizations may be vacuously true, that some
vacuously true generalizations are laws, and that there is no apparent way
to criterially distinguish between the vacuously true generalizations which
are laws from the vacuously true generalizations which are not laws.

An

analogous problem arises for Skyrms and the Skyrmsian who accepts (2.18).
Consider an empty universe.

In that universe, no matter what "FII and IIG II

are, the complex generalization:
(2.20)
is true.

(xHPROB(Fx

~

Gx) - lJ

However, not all of the generalizations need be laws in an empty

universe.

This is just a version of the problem of vacuously true laws

faced by Naive Regularity Accounts.
Of course, this presents no counterexample to anything Skyrms or the
Skyrmsian has said.
been given.

A complete analYsis of universal laws simply has not

It is open as to how to treat the problem of vacuously true
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laws.

Perhaps, with some careful thought some sufficient condition for

being a law may be discerned in the spirit of the Skyrmsian account that
would handle the problem posed by vacuously true laws.

The point of this

first criticism is simply to show how much more difficult work needs to be
done in order to complete this reductive account.
2. A much more serious problem in the Skyrmsian reductive account of
laws is its dependence on subjective probability.

Up until now it has been

assumed that subjective probabilities made sense, but it is doubtful that
they do.
As 1 said above, there are many different possible interpretations
of probability that may legitimately be classified as a subjectivist theories.

Among them are theories that regard probability as a measure of actual

degree of belief and those that regard probability as a measure of rational
degree of belief.

Skyrms clearly wants to be understood as a subjectivist

in the latter sense--that is, as a personalist.
It is well known that for most purposes subjective probabilities can- .

not be regarded as measures of actual degrees of beliefs because it is likely that no person at any time has had degrees of belief which conformed to
the probability calculus.

Conformity to the probability calculus requires

among other things that the probability of every tautology be one, that the
probability of each contradiction be zero, that probability of P given
equal to the probability of P and

a

divided by the probability of

a,

a

be

and

that (on most formulations of the calculus) the probability of any necessary
proposition be one.

For this reason, most subjectivists adopt a personalist

interpretation of probability.
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The problem with all such subjectivist theories of probability is
that there are many propositions for 'which there is no unique rational degree of belief. 3 Let A be an ordinary allotment of propositions.

For

example, let us say that A is the conjunction of propositions believed by an
ordinary cognizer Albert at time tl'

Then consider the personal prob-

ability function defined as follows:

So, PRA(P) is the degree of belief an ideally rational cognizer would have
in P given Albert's epistemic situation at tl'

Suppose, at tl, Albert

believes that a mixture of water and wine contains at least as much water as
wine and Albert believes that the same mixture contains at most twice as
much water as wine.

Albert has no other beliefs about the ratio of water to

wine in the mixture.

Let Pl be the proposition that the ratio of water to

wine is less than or equal to three-halves.

Let

a1

be the proposition

that ratio of water to wine is greater than or equal to three-halves.

Let

Pz be the proposition that the ratio of wine to water is less than or
equal to three-quarters.

Let

a z be

the proposition that the ratio of wine

to water is greater than or equal to three-quarters,
"'hat is the value of the degree of belief an ideally rational COgnizer would have in P 1 given Albert's epistemic situation? This value according to the personalist interpretation in question depends on the
constraints of ideal rationality.

One constraint always proposed is that

3. This problem and this manner of pOSing it were suggested to me by
some of Pollock's remarks in conversation and his discussion of Bertrand's
Paradox in ~c Probability and the Foundations Q! Induction (forthcoming
b>'

· .'
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the degrees of belief of the ideally rational cognizer must conform to the
probability calculus.

Since the probability that the water to wine ratio is

less than n is greater than zero for all n such that n is greater than one
and less than three-halves, conformity to the probability calculus requires
the following:
(Z. ZZ)

P'RA (the water to wine ratio be less than n) < P'R A(p 1)
whenever 1 < n < 31Z.

Another constraint can be derived as follows.
gives no reason to favor P 1 over 01.

Albert's epistemic situation

So, the degree of belief an ideal-

ly rational cognizer should have in P 1 and 01 must be equal.
is true for P Z and OZ.
(Z.23)

The same

So, ideal rationality requires:

P'R A(P 1) • P'RA (01) and PRA (P2) • P'RA (QZ >.

The problem that arises is that within these constraints there is no nonarbitrary degree of belief that an ideally rational cognizer would have in
P 1 (or any of the propositions) given Albert's epistemic situation.
The natural suggestion (and the one required by the LaPlacean
Principle of Indifference) is that the degree of belief that an ideally
rational cognizer would have in P 1 (and the other propositions) is onehalf.

This suggestion clearly conforms to constraint (Z. 23) . However,

these assignments also contradict the probability calculus.

Notice that,

necessarily, the wine to water ratio is less than or equal to three-fourths
if and only if the water to wine ratio is less than or equal to four-thirds.
So by (2.22) and the probability calculus, the probability of P 1 must be
strictly less than the probability of P Z, 1. e.:
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(2.24) PR A(p 1) < PRA(p z>.
So much for the natural !!Suggestion.

But then, what is the degree of belief

an ideally rational cognizer would have in P 1? What is PRA (Pl)?
There are many answere consistent with the probability calculus and the
constraints of rationality laid out above.

However, the problem is that

there appears to be no mm.-arbitrary aSSignment for PRA (Pl )--that is,
no assignment that could plausibly be understood as the rational degree of
belief that even an ideally rational cognizer would have in P 1 given Albert's epistemic situation.
Personalists must accept that the personal probability of Pi and
the other propositions is not well-defined.

But then, the value of the

personalist interpretation turns on how unusual the situation described
above really is, i. e. on how often personal probabilities are not welldefined.

Personalists generally invoke the Principle of Indifference quite

Uberally on what at best is a hope that not too many situations are like
the one described above.

However, 1 do not find the situation described

above very unusual and 1 take it that the burden is upon the subjectivist to
say why it is unusual.

The personalist needs to say why the fact that the

personal probability is not well-defined in thie case is not an indication
that it is not well-defined in many cases.
How does this relate back to the Skyrmsian?

For the Skyrmsian, the

most fundamental sort of probabilities are personal probabUities--subjecUve probabilities regarded as rational degree of belief.

The probability

functions involved in probabilietic laws derive from these subjective probabUities.

The probabUity functions involved in probabilistic laws are
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highly resilient objective probability functions U. e. highly resilient
conditional personal probability functions).

So, the Skyrmsian has buUt

probability functions involved in probabilistic laws up out of subjective
probabilities.

He has located the ultimate source of nomic modality in sub-

jective probabilities.

The above argument shows that the Skyrmsian has

buUt his account of laws upon very shaky foundations.
3. Subjectivists are well aware of the problems alluded to in the
objection above, but still hold to their subJectivism.

Hence, Skyrms (even

the reductionist in Skyrms's writing) probably 1s not going to be bothered
by the preceding discussion.

So, grant the Skyrmsian his notion of personal

probability, i. e. let us assume that there is a function which satiSfies the
probabiUty calculus and is in some sense a measure of ideally rational degree of belief.

The Skyrmsian account is still in serious trouble because

personal probabilities are not of the appropriate nature to be the source of
the probabilities involved in Jaws.
Consider two possible universes: Universec and Univers8d.

In

both universes, there is one fundamental particle of type X, there is one
field of type y, the X-particle is subject to the Y-field Just once, and the
X-particle acquires spin

UP.

It might nevertheless be the case in the two

universes that there 1s a law governing the action of X-particles in Yfields.

Specifically, suppose that in Universe c it is a law that when X-

particles are subject to a Y-field they acquire spin
(2.25)

is a law.

UP,

1. e.

(x)(Xx & SK :;) UK)

Let this law be Lc.

Let Universed be the possible universe

that results from minimally changing Universe c to maJce it the case that it
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16 a law that whenever X-particles are subject to Y-fields the, have a propensit, of nine-tenths to acquire spin up, i.e.
(2.26)

is a law.

(x)(Xx & Sx ::. PROB(ux) • .9)

Let this be Ld'

Since the Sk,rmsian is offering a traditional reductive account of
laws, he must hold that there are non-nomic, nominalisticaU, respectable
facts in Universec which make it the case that Lc is a law in Universe c and non-nomic, nominalisticall, respectable facts which make I1f a
law in Universe d . What are these non-nomic, nominalistically respectable
facts?
According to Skyrms's partial analysis of laws (2.9), in order for
Lc to be a law in Universec it must be the case that:
(2.27) (x)[PROB«Xx & Sx) ::. Ux) • 1l.
That is, in Universe c the rational degree of belief (perhaps conditional
on some member of a partition) that one should have in the proposition that
each element in the universe will not be an X-particle subject to a Y-field
or will acquire spin

UP

Is equal to one.

must be highly resilient.

Further, this personal probability

Also, according to Skyrms. if I1f is to be a law

in Universed, it must be the case that:
(2.28) (x)[PROB«Xx & Sx) ::. PROB(ux) •. 9) • 1J.
To spell (2.28) out in terms of what it says about rational degrees of belief would be a mess.

What is important is that it is not consistent with

the assignments of probabilities in Universe c.
It is absurd to think that these two complicated facts about per-

sonal probabilities in the two universes could be the case considering that
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the observational histories Qi tl!!!. U!m. universes

~ ~

identical.

Hence, the evidence available to any cognizer (ideally rational or otherwise) in the universes would be identical.

Then, assuming that the con-

straints of rationality are necessary, the personal probability functions in
the worlds would have to be identical.
It is not absurd to hold that the constraints of rationality are

contingent.

(Perhaps they depend on the nature of the psychological make-up

of cognizers.) However, it is absurd to think that what generalizations are
laws in a world depend on the constraints of rationality which hold at that
world.

What generalizations are laws is an objective matter of fact.

This

is why 1 have insisted all along that the 5kyrmsian should hold that the
constraints of rationality are necessary.

:In other words, if the con-

straints of rationality are necessary, then the 5kyrmsian has failed to
state the non-nomic facts accounting for the truth of La and Lt, in their
respective universes, 1. e. the account of universal laws is subject to a
counterexample.

1£ the constraints of rationality are not necessary then

the 5kyrmsian may be able to account for the difference in the laws of the
two universes, but only at the price of contradicting the objectivity of
laws.

Furthermore, it is crazy to think that there could be contingent con-

straints of rationality, in any intuitive sense of rationality, that determine the differences in personal probabilities required by the 5kyrJlsian
account to avoid the counterexample.
4. It is important to notice that there are two points of relativizaUon in the Skyrmsian reductive account.

First, there is no unique objec-

tive probability function determined by a personal probability function-
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-many equally good objective probability functions can be gotten from a
single personal probability functions.

There 15 one for each partition.

Second, objective probabilities that acquire the statu5 of propensity do
relative to a particular scope of the resiliency.

50

Each of these relat!viza-

tions is recognized and embraced by Skyrms. 4 However, each is completely
absent from all sentences ever taken to express laws by a physical theory.
Thus, the traditional reductive account of laws to be found in
Skyrms's Causal Necessity is subject to three defeating difficulties (not
including the problem posed by vacuously true laws).
turn on Skyrms reliance on personal probabilities.

All three problems
The personalist inter-

pretation of probability which is the foundation for the entire reductive
account is inadequate because

(i)

for many propositions there are at best

many equally rational degrees of belief, and even if the personalist interpretation of probability worked, i. e. if there were such a thing as the
rational degree of belief in a proposition, it would not be of an appropriate nature to be the fundamental probability function involved in probabilistic laws because (11) it would fail to account for the truth of laws
in Universec and Univers8d; and (111) also ascribes to physics relativizations to partitions and scopes of resiliency that are simply not there.

4. The following two quotes indicate Skyrms's willingnel!5s to accept
these consequences of his theory: liThe rich variety of pragmatically conditioned objective probabilities is, 1 think, a fact of life" (1980, p. 23) and
"This account requires that probabilistic !Scientific laws carry with them an
intended domain of resiliency" (1980, p. 25).
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c. Suspicions Concerning the Epistemological Approach
The problems in the Skyrmsian reductive account speak to a broad
class of reductive accounts of laws.

The Skyrmsian account represents

IS.

trend in the history of attempts to give a traditional reductive account of
laws.

It is a sophisticated attempt at taking the epistemological approach

to giving a reductive account.

It faUs.

Thus, recourse to epistemological

facts including what appeared to be a rich formal calculus involving subjective probabilities fails to provide any more plausibility to the prospects
of giving a traditional reductive account of physical laws.

We should be

skeptical of all epistemological approaches to giving a traditional reductive account of laws.

!. The Strict Frequency Interpretation
In the discussions of Lewis's account and Skyrmsian account, I have
discussed their attempts at providing an interpretation of probability.
However, their discussions are not quite as representative of attempts to
provide a reductive interpretation of probability as they are of the attempts to provide a reductive account of universal laws.

More standard and

more plausible attempts at a reductive interpretation of probability have
emerged as a result of problems in the Strict Frequency Interpretation.
will be helpful to consider the Strict Frequency Interpretation in some
detail.
a. The Account
The Strict Frequency Interpretation identifies indefinite probabilities with relative frequencies, 1. e.

It

(2.29) Prob(Fx/Gx). r 1£ and only 1£ Freq(Fx/Gx) • r.
Recall that the relative frequency of F's in GiS is the proportion of actual
G'S that are F's.
b. Familiar Problems
Let us consider the problems with Strict Frequency Interpretation in
some detail.

The problems associated with this reductive interpretation of

probability have motivated many other attempts at the reduction.
1. Obvious problems with the Strict Frequency Interpretation surround cases where a limited number of trials relevant to the probability
statement have been performed.

An example which illustrates one of these

problems was given in chapter one.

It involved a coin with a unique turnip-

shaped scratch which is fUpped, lands heads, and is destroyed.

Intuitive-

ly, the probability of a coin landing heads given that it has a turnipshaped squiggle scratched on it and is flipped is close to one-half, but the
corresponding relative frequency is one.
A similar I more general problem arises whenever the reference class
is non-empty and finite.

When the reference class is non-empty and finite,

the relative frequency must be a rational number.

However, probabilistic

physical laws frequently assign irrational values to probabilities.
2. Even more serious problems exist for the Strict Frequency Interpretation when the reference class is empty or infinite.

The relative fre-

quency of F/s in G'S is the proportion of actual GiS that are F's.

So, the

relative frequency corresponding to a statement of indefinite probability is
not always defined.
ability:

It is not defined for a statement of indefinite prob-

13
(Z.30)

Prob(Fx/Gx).. r

if there are no G'S or if there are infinitely many G'S.

That is, the

corresponding relative frequency is not defined if the reference class is
empty or infinite.
However, there are true indefinite probability statements when the
reference class is empty and when it is infinite.

For example, consider the

following probability sentences:
(Z.31)

Prob(x has no net acceleration/x has not net force exerted on
it)

(Z. 3Z)

II

1

Prob(x lands heads/x is a standardly made coin & x is flipped
&

Oral Roberts tried to put a hex on x) .. liZ.

If this were a Newtonian Universe, the indefinite probability statement ex-

pressed by (Z. 31> would be true.

However, the corresponding relative fre-

quency would be undefined because the reference class would be empty.

(No-

Uce how similar the problem of empty reference classes is to the problem of
vacuously true universal laws.) Similarly, (Z. 32) is true even though Oral
Roberts may never have tried to put a hex on a coin.
tosses by trying to put a hex on them.
(Z.33)

He cannot affect coin

Or again, consider:

Prob(x lands heads/x is flipped & x is a nicke» .. liZ

I am inclined to regard (Z. 33) as true.
if the reference class were infinite.

Furthermore, it would be true even

For example, (Z. 33) would be true

even if the National Football League continued forever and always used
nickels to decide who received the kick-off.
Thus, the Strict Frequency Interpretation of probability fails.
definite probabilities are not merely relative frequencies.

In-
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c. Prognosis
What recourse does a reduct10nist have in giving an interpretation
of probabilitY? The problems faced by the Strict Frequency Interpretation
have lead to a series of attempts to reduce probability to a slightly more
complicated notion of relative frequency--one that has application when the
reference class is infinite and is meant to avoid problems associated with
cases when the reference class 15 non-empty, but finite.

Several of these

attempts shall be discussed in the following section.
~.

~

Fraassen I!ru!.Interpretations of Probability

Among the descendents of the Strict Frequency Interpretation are the
Long Run Frequency and the Hypothetical Frequency Interpretations.

Both of

these, along with van Fraassen's Modal Frequency Interpretation, are discussed and criticized below.
a. Three Interpretations of Probability
A variation on the Strict Frequency Interpretation designed to avoid
its problems is the Long Run Relative Frequency Interpretation.

This inter-

pretation (van Fraassen 1980, P. 183) begins by defining the relative frequency in cases where the reference class is infinite.
(2.34) '(F, S(;, n) • the proportion of outcomes 1n F which occur
among the first n members sl' ... , fin of
(2.35)

Freq(Fx/Gx). l1mn-+a> '(F,

5(;,

5(;.

n).

In (2.34), s G Is a sequence whose terms are the members of the reference
class--the class of G'5.

It should be emphasized that S(; 1s not uniquely

defined by specification of a reference class.

There are many sequences
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whose terms are the members of the reference class.

The Long Run Relative

Frequency Interpretation holds that only relative frequencies with infinite
reference classes can be identified with probabilities.

When the reference

class is finite, then the relative frequency is at best an approximation of
the true probability.
A rather close variation of the Long Run Frequency Interpretation is
the Hypothetical Frequency Interpretation.

According to this interpreta-

tion:
(2.36)

Prob(Fx/Gx). r if and only 1f Freq(Fx/Gx) would be r, if
there were infinitely many G's.

Van Fraassen <1980, p. 189) takes (2.36) to have a great deal of initial
plausibility.

Van Fraassen incorporates much of the Hypothetical Relative

Frequency Interpretation into his own interpretation.
Van Fraassen points out that the Hypothetical Frequency Interpretation and the Long Run Frequency faU in situations where intuitively it
might be thought that they should work best: cases where the reference
class is actually infinite.

In these cases, both interpretations agree that

the probability is the actual relative frequency.

The problem that arises

is that the relative frequency does not satisfy an axiom that is commonly
taken to be part of the probability calculus.
not count ably additive.

Actual relative frequency is

Van Fraassen gives the following example.

be an event that only occurs on the nth day.

Let A(n)

Consider the the relative fre-

quency of days on which AU) occurs in days on which the sun rises.

The

reference class for this statement of relative frequency 15 the infinite
class of days.

Let s be the sequence corresponding to the sequence of days
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in time.

Then:

Freq(AU) on day x/the sun rises on day x) • 0,
Freq(A(Z) occurs on day x/the sun rises on day x) • 0,

So, according to the Long Run Relative Frequency Interpretation and Hypothetical Relative Frequency Interpretation each of the corresponding probabilities is equal to zero.

But, then, according to the axiom of countable

additivity:
(Z.37)

Prob(AU) occurs on day x v A(Z) occurs on day x v ... /the
sun rises on da y x) • O.

This contradicts the two interpretations because:
(2.38)

Freq(AU) occurs on day x v A(Z) occurs on day x v .. . /the
sun riaes on day x) • 1.

The Long Run and Hypothetical Frequency Interpretations fail.

Van Fraassen

U980, PP. 181-190) mentions other technical problems associated with these
three views.
Van Fraassen offers a Modal Frequency Interpretation of probability:
liThe probability of an event A equals the relative frequency with which it
would occur, were a suitably defined experiment performed often enough under
suitable conditions.

II

The preceding statement is only meant to be a rough

characterization of the view.
sophical heJp.

It is too vague to be of any real philo-

Of course, van Fraassen recognizes this.

The interpretation more precisely goes as follows. <In presenting
the interpretation I will help myself to talk of possible worlds.

Van

Fraassen tries to avoid such talk, but I find it useful.) Let K be the

11

class of all possible worlds.

Let C be the class of propositions.

We want

an interpretation of the statement that the probability of a G being an F is
equal to some value r.

Let an ideal world be one in which the reference

class is countably infinite and there is a countable l5equence of F's.
Possible worlds must have other properties true of them in order to be
ideal.

For example, in each ideal world the relative frequency function

must be countably additive.

So, a world generally will not be ideal even 1£

there are infinitely, but countably many G's and F'IS.

A model ilS a class of

ideal worlds and the relative frequency functionlS must be the lSame in all
members of a model.

The probabllity of a G being an F il5 then interpreted

as the relative frequency of F's in G's in a model.
Rather than spell out the further technical details of van Fraassen's interpretation, 1 shall illustrate how it would treat the standard
problematic cases for earlier interpretations.

Consider our penny.

While

van Fraassen identifies probabilities with relative frequencies, they are
not identified with actual relative frequencies.

So, his account does not

have the consequence that:
(Z. 39)

Prob(x lands heads/x has a turnip-shaped scratch on it & x is
flipped)-!.

Rather, this probabllity is the relative frequency in a model of ideal
worlds.

Similarly, in the infinite days example, the probability is not

identical to actual relative frequency.

The actual world fails to be an

ideal world because the actual relative frequency function is not countably
additive.
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b. Problems in van Fraassen's Interpretation
However, there are two obvious problems with van Fraassen's account.
Van Fraassen is apparently aware of both.

First, there are many models

which satisfy the constraints he lays out.

Without a specification of which

of these models gives the actual probability, van Fraassen has failed to
give a reductive interpretation of probability.

Second, any further con-

straints that would pick out the model which gives the actual probability
look like they are going to have to be non-reductive, nomic constraints.
1. Suppose that there have in fact been and only will be onethousand eruptions of volcanos.
tions took place underwater.

Also suppose that only ten of these erup-

Then, the relative frequency of underwater

volcano eruptions in volcano eruptions equals one one-hundredth.

What ac-

cording to van Fraassen is the corresponding probability? This probability
is the relative frequency of underwater volcano eruptions in volcano eruptions in a model.

A model, is roughly,

Ii

class of ideal possible worlds.

Each member of this model must have an infinite number of volcano eruptions
and the relative frequency in each member of the model must be identical.
Unfortunately, these properties do not uniquely determine a model.
Van Fraassen (1980, p. 190) clearly recognizes this:
We are brought up short by the reflection that the actual outcome
series may be finite. I believe that the fit of the model to the
world in that case is to be regarded in exactly the same way as the
fit of the model to the data obtained on such experiments I!Q. {!!:.
These data, clearly, relate to Ii finite series of outcomes, whether
or not the actual long run of outcomes is finite. And the measurement of how well Ii probabilistic model fits the data gathered--that
is a subject already of extensive study in statistics.
Of the infinite number of good models, the one whose relative frequency is
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the probability in the actual world is the model that best fits the actual
data.

1£ not the true model, it is at least the most empirically adequate.
1£ this is a suggestion on how to complete the account

50

provide a reductive interpretation of probabilitv, it clearly fails.
statistical test will uniquely select a model of ideal worlds.
probably not what van Fraassen intended.

it does
No

But, this is

A generous way to interpret his

remark is as admitting the impossibilitv of giving a full-fledged reductive
interpretation of probability and as providing an epistemological hint as to
how one ought to determine probabilities.
UP

to then he has given

UP

If this is what van Fraassen is

the task of providing a reductive interpretation

of probabilitv.
2. The further problem that emerges concerns the possibilitV of any
further constraints being added to van Fraassen's account that would pick
out a unique model.
the actual world.

We naturally would like the model to be something like
How could this be captured?

The Hvpothetical Relative Frequencv tries to capture this bv incorporating a subjunctive conditional into the interpretation.

As plausible as

this appears, it undermines the interpretation as being a reductive interpretation.

Subjunctive conditionals are nomic facts.

So, while incor-

porating a subjunctive conditional adds plausibility to the reductive interpretation of probability it does so at a cost.
reductive.

It makes the account non-

How else can van Fraassen guarantee that the model will be like

the actual world in the requisite ways? It does not appear that he can do
50

non-reductivelv.

The model must be like our world in nomic ways in
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order to give the right interpretation of probability, but there appears to
be no way to guarantee this without invoking nomic considerations.
c. On Extant Interpretations of Probability
Thus, van Fraassen's intuitions on the nature of probability are
largely correct in that he has raised defeating objections to many of the
extant interpretations of probability.

However, these intuitions do not

lead him to a correct reductive interpretation of probability.

He has not

given a complete reductive interpretation and there appears to be no nonnomic way to complete the interpretation.

l. The Deep Problem: Non-Supervenience
It is time too get suspicious.

The offspring of the Naive Regular-

ity Account and the Strict Frequency Interpretation are not healthy beasts.
One approach to the problems faced by the Naive Regularity Account is

SYS-

tematic in that it tries to locate the nature of being a universal law in
the role a generalization plays in a theoretical system.

Lewis's tradition-

al account of laws was a rich example of a traditional reductive account
taking the systematic approach.

A second approach to problems faced by the

Naive Regularity Account is epistemological in that it tries to locate the
nature of being a law in the way that laws are or ought to be confirmed.
The Skyrmsian reductive account is a well-developed example of a traditional
reductive account taking the epistemological approach.
reductive account and Lewis's reductive account fail.

Both the Skyrmsian
This gives us reason

to be suspicious of all reductive accounts of universal laws.

Also, van
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Fraassen's criticisms of other interpretations, the failure of hies own
interpretation, . and the fact that the Skyrmsian and Lewis had no more luck
with probabilistic laws than they did with univeresal laws esuggests that one
should also be suspicious about the prospects of giving a reductive interpretation of probability.

It is time to be suspicious of the traditional

reductive project as a whole.
In each of my attac1cs on Lewis and S1cyrms, 1 used a two possible universe argument.

These arguments descend from a clever argument suggested by

Michael Tooley (1977, pP. 611-672) against all traditional reductive accounts of laws.

I shall present two further two possible universe argu-

ments which are also similar to Tooley's.

The first shall be against all

traditional reductive accounts of universal laws.

The second shall be a-

gainst all traditional reductive interpretations of probability.
Consider two possible universes:

Universe 1 and UniverseZ.

In

Universe l' there are no fundamental particles of type X and there are no
fields of type '{.

It might nevertheless be the case in Universe 1 that a

law governs the action of X-particles in '{-fields.

Specifically, suppose it

is a law, L1' that when X-particles are subject to a '{-field they acquire
spin UP.

Let Universe Z be the possible universe that results from mini-

mally changing Univerese 1 to ma1ce it the case that it is a law that whenever X-particles are subject to '{-fields they acquire spin down.
be LZ'

Let this

Also, suppose that these are the only two laws true in the respec-

tive universes.

8Z
All reductive accounts of laws must hold that there are non-nomic
facts in Universe! which make L! a law in Universel and that there are
non-nomic facts in Universe Z which make LZ a law in UniverseZ.

To

specify these non-nomic facts would be to distinguish the two laws from
accidentally true generalizations.

So, to specify these non-nomic facts is

in part to explain the modal character of laws.

Hence, all traditional

reductive accounts of laws must in addition, not invoke any abstract entities in specifying these non-nomic facts.

The problem this argument poses

for all traditional reductive accounts of laws is to say what these nonnomic facts are.
There are several initially plausible candidates for the non-nomic
facts which, in general, make generalizations laws.

These candidates

include: facts concerning universal generalizations, psychological facts
(including facts about subjective probabilities), and facts concerning
relative simplicitY, relative coherence, and information content.

Despite

their initial plausibility as the non-nomic facts which make generalizations
laws in general, it is cIGar

th~t

none of these candidates succeed in ac-

counting for the lawhood of L1 and LZ in their respective universes.
Notice the following similarities about the two universes.

L1 and LZ

are both contingent, unrestricted, vacuously true generalizations in both
universes.

The cognizers in both universes might have precisely the same

sort of psychological attitudes toward L1 and LZ'

L1 is Just as sim-

ple in Universe 1 as LZ and LZ is just as simple in Univers8z as
L1.

L1 coheres Just as well as LZ does with the independent laws true

in Universe 1 and LZ coheres Just as well as L1 does with the
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independent laws true in Universe Z.
as LZ in both universes.

L1 has the same information content

Hence, facts about universal generalizations,

psychological facts (including facts about subjective probabilities), and
facts concerning relative simplicity, relative coherence, and information
content, do not differ in the two universes.

Thus, what makes the generali-

zations laws in their respective universes cannot be facts about universal
generalizations, psychological facts, nor facts concerning relative simplicity, relative coherence, or information content.

Initially plausible

candidates for the non-nomic facts which, in general, make generalizations
laws fail to account for the status of Ll and L2 as laws in Universel
and Universe 2.
Since none of the initially plausible candidates succeed and it is
difficult to think of any other even remotely plausible candidates, 1 am
inclined to think that there simply are not any.

There are no non-nomic

facts in Universe 1 which do not appeal to abstract entities and which make
L1 a law in Universel.

Similarly, there are no non-nomic facts in

Universe 2 which do not appeal to abstract entities and which make L2 a
law in UniverseZ'

That is, there simply is no necessary completion of

schema <1.33) which invokes only non-nomic, nominalistically respectable
facts to distinguish accidentally true generalizations from laws.
traditional reductive accounts of universal laws fail.

All

No reduction of

universal laws to non-nomic, nominalistically respectable facts is possible.
Basically the same argument can be raised with respect to all
traditional reductive interpretations of probability.
universes: Universe 3 and Universe4'

Consider two possible

In Univers83, there are

84

fundamental particles of type X.

Also, there are fields of type Y.

and only once an X-particle was subject to a Y-field.

Once

It acquired spin UP.

Suppose it is a law, L3' that whenever X-particles are subject to Y-fields
they acquire spin down.

Given that L3 is a law it follows that the prob-

ability of a particle acquiring spin

UP

given that it is an X-particle sub-

ject to a Y-field is equal to one, 1. e.
(2.40)

Prob(x has spin up/x is an X-particle & is subject to a
Y-field) • 1.

Let Universe4 be the possible universe that results from minimally changing Universe3 to make it the case that there is in Un1verse4 a probabilistic law governing the action of X-particles in Y-fields.
ically, suppose it is a law,
quiring spin

UP

to nine-tenths.
(2.41>

~,

Specif-

that the probability of a particle ac-

given that it is an X-particle subject to a Y-field is equal
So, in Universe4 the following is true:

Prob(x has spin up/x 115 an X-particle & is subject to a
Y-field) • . 9 .

Again, we might also suppose that there are no independent laws true in the
universes.
Now, all reductive interpretations of probability must hold that
there are non-nomic facts in Universe 3 which make (2.40) true in Universe 3 and that there are non-nomic facts in Universe4 which make (2.41>
true in Universe 4.

To specify these non-nomic facts is, in part, to ex-

plain the modal character of laws.
terpretations must

m.

these non-nomic facts.

Hence, all traditional reductive in-

addition not invoke abstract entities In specifying
The problem this argument poses for all traditional
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reductive interpretations of probability is to say what these non-nomic
facts are,

It should be clear from the argument as applied to universal

laws that this just cannot be done,

There is no necessary completion of

schema <1, 34) which invoices only non-nomic, nominal1stically respectable
facts,

No traditional reductive interpretation of probability is possible,
How can a traditional reductionist respond?

1 take it his only re-

sponse is to deny that the universes described above are genuinely possible.
This is very implausible.
sense,

The universes described make perfectly good

Ll-L 4 really could be laws in their universes.

Our willingness

to accept the following counterfactuals as true is further indication that
Ll-~

could be laws in their respective universes:

(2,42) 1£ an X-particle were to be subjected to a Y-field in
Universel' then it would acquire spin up.
(2.43) 1£ an X-particle were to be subjected to a Y-field in
Univers8z, then it would acquire spin down.
(2,44) 1£ an X-particle were to be subjected to a Y-field in
Univers83, then it would acquire spin

UP.

Given that these universes intuitively malce good sense, what grounds could a
traditional reductionist have for denying the genuine possibility of the
scenarios described above?
Initially, he might try to deny that the universes are genuinely
possible by claiming that there are no vacuously true laws,

Recall that the

defenders of Naive Regularity Accounts have been tempted by this position.
Nevertheless, this is not an adequate response,

We are obviously inclined

to accept many vacuously true generalizations as laws, (See section one of
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this chapter for examples.) Furthermore, even if we were to accept the
claim that no vacuously true generalizations can be laws, it would not speak
to the two possible universe argument applied to traditional reductive interpretations of probability.

The universal law, L3, is not vacuously

true and the reference class of the probabilistic law, L4, is not empty.
Should we also deny that there are any. probabilistic laws with finite
reference classes? This could be tantamount to denying that there are any
probabilistic laws.

The traditional reductionist had better not be prepared

to accept this consequence of his reductionism.
There are no other even initially plausible grounds for denying the
genuine possibility of the four universes other than a deep commitment to
reductionism.

But then the reductionist must either cite further grounds

for his reductionism or be guilty of begging the question.

Typically, these

further grounds for reductionism are epistemological in nature.

1 will show

in chapter five that these further grounds for reductionism are not very
plausible.

Therefore,!!! traditional reductive accounts 2!.

~

fail.

reduction of !!!! statements !.Q. rum.:-nomic, nominalistically respectable

~

~

is possible.
There is something deeper to be discerned in the two possible universe arguments given above.

Not only do they show that there is no reduc-

tion of law statements to non-nomic, nominalistically respectable factl5-that there are no appropriate completions of schemata U. 33) and U. 34) .
They identify the deep problem with attempts to give a traditional reductive
account of physical laws.
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To give a traditional reductive account of laws is to provide

ll!!£,-

essarv completions of schemata <1,33) and <1,34) 1501ely in terms of nonnomic facts and to invoke only nominalisticallv respectable facts in explaining the modal character of laws,

Completion of this project requires

that the conjunction of all non-nomic, nominalisticallv respectabie facts
~

which generalizations are laws and which statements of indefinite

probability are true,
ject presupposes

~

In other words, the traditional reductionists' proSupervenience Thesis, i, e, that what generalizations

are laws and what statements of indefinite probabilities are true super~

on non-nomic, nominalisticallv respectable facts,

Traditional reduc-

tions presuppose that two possible worlds which agree on all non-nomic, nominalisticallv respectable facts must agree on what generalizations are laws
and what statements of indefinite probability are true,
The two possible universe arguments show that what generalizations
are laws and what statements of indefinite probability are true
pervene on non-nomic, nominalistically respectable facts,

~

not

2,!!.-

There are pos-

sible worlds which agree on all non-nomic, nominalisticallv respectable
facts but differ with respect to which generalizations are laws,

Uni-

verse 1 and Universez do not differ with respect to non-nomic, nominalistically respectable facts, but different generalizations are laws.
There are also possible worlds which agree on all non-nomic, nominalisticalIv respectable facts but differ with respect to which statements of indefinite probability are true,

Univers83 and Univers84 do not differ

with respect to non-nomic, nominalisticallv respectable facts, but do differ
with respect to which statements of indefinite probability are true,

Thus,
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the Supervenience Thesis which is required for the possibility of giving a
traditional reductive account fails.

Therefore, traditional reductionists

have been deeply misled in their search for a traditional reductive account
of laws.
There is an analogy that supports all the claims made in the last
section of this chapter. 5 Intuitively, it seemed possible that there
could be an Evil Genius "out there" presenting us with the sense data we
actually have only to deceive us in to thinking that there are physical objects in the world.

Epistemological concerns about the possibility of such

Evil Genius universes led phenomenalists to deny, in effect, that the these
universes were genuinely possible.

They sought a reduction of "physical

object facts" to "sense data facts".

They in effect denied that the Evil

Genius universes were genuinely possible because their reductive projects
presupposed the supervenience of physical object facts on sense data facts.
Evil Genius universes, 1f genuinely possible, present a counterexample to
this sort of supervenience.

The actual universe and Evil Genius universes

agree on all sense data facts, but differ with respect to physical object
facts.
In the middle part of this century, epistemologists begin to take a
more reasonable approach to Evil Genius examples.

Today's epistemologist

I

impressed by the miserable failings of phenomenalist attempts at the reduction of physical object facts to sense data facts, accepts what was always
the natural intuition.

He accepts Evil Genius universes as genuinely

S. Robert Stalnaker uses this analogy in a very different way to
argue for the irreducibility of laws. See Stalnaker <1984, pp. 147-169).
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possible and questions the legitimacy of epistemological concerns which phenomenalists thought these examples presented.

Today's epistemologist ac-

cepts Evil Genius universes as possible--that is, denies the supervenience
of physical object facts on lSense-data facts--and tries to show that knowledge and justified belief of physical object facts is not threatened by the
fact that Evil Genius universes are possible.
Today's traditional reductionists about laws are in the same boat
that the phenomenalists were in the middle part of this century.

The first

five sections of this chapter along with criticisms raised by many other
authors (e. g. Armstrong 1983, Dretske 1977, Ellory Eells 1983,

William

Kneale 1961, Molnar 1974, Pollock 1984b, and Pollock forthcoming b) show
that extant traditional reductive analyses are implausible.

Furthermore,

the two possible universe arguments present an intuitively plausible
It is Ume to accept these

counterexample to the Supervenience Thesis.
natural intuitions and give

UP

the traditional reductive project.

We should

recognize the non-supervenience of law statements on non-nomic, nomina lisUcally respectable facts, and hence the irreducibility of law statements to
non-nomic, nominalistically respectable facts.
enalism, Berkeley's legacy was put to rest.

With the demise of phenomHume's legacy belongs alongside

it.
Before turning to the epistemological concerns which have motivated
traditional reducUonists and reductionists generally, we need to consider
the non-tradiUonal reductionists.

These authors, while recognizing the ir-

reducibility of law statements to non-nomic,

nominalisUcal~y

respectable
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facts, still want to give a reduction of law statements.

Non-traditional

reductive accounts of physical laws are t.he subject of the following chapter.

CHAPTER 111
NON-TRADITIONAL REDUCTIVE ACCOUNTS1
Every reductive account of physical laws must complete schemata
<1.33) and U. 34) without invoking any unanalyzed nomic facts.

In addition,

every traditional reductive account must not invoke abstract entities to
explain the modal character of laws.

The conclusion of chapter two was that

no traditional reductive account is possible.

There is no traditional re-

duction of law sentences to non-nomic facts because
plausible attempts at the reduction fail and
arguments undermine the project generally.

(11)

(i)

the extant and most

the two possible universe

The two possible universe argu-

ments also suggested that the deep problem with attempts to give a traditional reductive account is that what generalizations are laws and what
statements of indefinite probability are true do not supervene on non-nomic,
nominalistically respectable facts.
Non- traditional reductionists agree with almost everything that
has gone before.

All non-traditional reductionists recognize the failure of

traditional reductive accounts and most, 1 believe, would also recognize
that nomic facts do not supervene on non-nomic, nominalistically respectable
facts.

Nevertheless, non-traditional reductionists still seek a reductive

account of laws.

They are, after all, reductionists.

They hold that the

problems encountered by traditional reductionists turn on their nominalistic

1. This chapter contains material from my article "Ontology and the
Laws of Nature" (forthcoming).
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leanings and maintain that by appealing to abstract entities adequate reductive completions of <1.33) and <1.34) can be given.
be concerned.

50, Nominalists should

Their favored class of reductive accounts has been rejected

and the success of a single non-traditional account together with the fact
that there is one physical law would spell the demise

o~

Nominalism.

FortunatelY for Nominalism and Nominalists, it shall be argued that
no non-traditional reductive account of phYsical laws is possible.

Even the

liberal resources of Realism will not make a reductive account possible.

We

should not accept the non-traditional reductionists' non-traditional reductive explanations of nomic modality.

Hence, we need not accept the onto-

logical commitments of those explanations.

!.:

~

Realism

Nomic Realism is the most popular non-traditional reductive account
of physical laws.

The central theses of Nomic Realism are

(1)

that what

makes a generalization a law is a relation between universals and

(11)

that

what makes a statement of indefinite probability true is a relation between
universals.

1 shall begin by illustrating the nature of the central theses

and their merits.

Then I shall consider the problems associated with the

central theses and more specific problems in Michael Tooley's and David Armstrong's versions of Nomic Realism.
a. The Central Theses
To illustrate the central thesis of Nomic Realism, 1 !Shall discuss
the possible universe arguments raised at the end of the last chapter
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against all traditional reductive accounts of laws.

These arguments appar-

ently present no threat to Nomic Realism.
Consider Universe 1 and Universez.

In Universel, it is a uni-

versal law that when X-particles are subject to a Y-field they acquire spin
uP, 1. e. Ll is a law.

In UniverseZ, it is a universal law that when X-

particles are subject to a Y-field they acquire spin down, i. e. LZ is a
law.

The challenge the argument presents to all reductionists is the chal-

lenge of saying what the non-nomic facts are which make Ll a law in Universe 1 and of saying what the non-nomic facts are which make LZ a law in
Universez.

Constrained by their Nominalism, this challenge is insurmount-

able for traditional reductionists.
strained by Nominalism.

However, Nomic Realists are not con-

They are rum,-traditional reductionists.

Accord-

ing to Nomic Realism what makes L1 a law in Universel is a universal,
call it "N", obtaining between two other universals:

the property of being

an X-particle in a Y-field and the property of having spin up.

Ll is not

a law in Universe Z because in UniverseZ this relation N does not obtain
between the property of being an X-particle in a Y-field and the property of
having spin up.

Instead, LZ is a law in UniverseZ because N obtains

between the property of being an X-particle in a Y-field and the property of
having spin down.Z

Hence, Nomic Realism apparently is not threatened by

the two possible universe argument raised against all traditional reductive
accounts of universal laws.

Z. Armstrong would not give such an account of Ll and LZ because
L1 and LZ do not have positive instances. The reasons why law5 without
positive instances are exceptional for Armstrong are interesting and will be
considered below.
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Nomic Realism apparently is also not threatened by the two possible
universe argument raised against all traditional reductive interpretations
of probability.

In Universe 3, it is a law, L3, that whenever X-par-

ticles are subject to a Y-field they acquire spin up.

According to Nomic

Realism, L3 is a law in Univers83 because in Universe3 the relation N
obtains between two universals:

the property of being an X-particle in a Y-

field and the property of having spin

UP.

L3 is not a law in Universe4

because the relation N does not obtain between these two universals.

In-

stead, it is law, 4, in Universe4 that the probability o{ an X-particle
subject to a Y-field acquiring spin up equals nine-tenths because there is
another relation, which we might call U(N:. 9)", that obtains between the
property of being an X-particle in a Y-field and the property of having spin
UP.

Nomic Realism, then, can be seen as asserting the following claims
with respect to universal laws and indefinite probability.

With respect to

universal laws, Nomic Realism asserts:
(3.1) There exists some universal, N, such that: it is a universal
law that all F's are G'S if and only if
(1)

there are properties F-ness and G-ness expressed by the
predicates uF" and "Gil; and

(11)

F-ness stands in relation N to G-ness.

With respect to indefinite probabilities, Nomic Realism holds that {or each
real number r from zero to one:
(3.2) There exists some universal, (N:r)
if and only if

I

such that: Prob(Fx/Gx) • r
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(i)

there are properties F-nel5s and G-ness expressed by the
predicates "F" and "G"; and

(11)

F-ness stands in relation (N:r) to G-ness.

Nomic Realists like to refer to the universals which make generalizations
laws and probability statements true as "nomological relations".

1 will

follow this convention.
Notice that (3.1) and (3.2) are not a reductive account of laws.
They are not completions of schemata U. 33) and U. 34) . They and, hence,
Nomic Realism are more accurately described as a proposal suggesting the
form that a reductive account should take.

To actually give a reductive ac-

count of universal laws, the Nomic Realist must in addition to (3.1) give
some reason for thinking that the nomological relation N exists and must
give some non-nomic characterization of it.

To actually give a reductive

interpretation of probability, the Nomic Realist must give some reason for
thinking that each of the infinitely many nomological relations (N:r) exist
and some non-nomic characterization of each.
Nomic Realists maintain that the reductive account of laws promised
by (3.1) and (3.2) preserves many of the intuitive characteristics of laws.
Every universal law must be true because the fact that the nomological relation obtains between the appropriate universals "entails" (Armstrong 1983,
p. 85) that the law is true.

Also, what generalizations are laws and what

statements of indefinite probability are true are objective matters of fact
because the existence and nature of universals is an objective matter of
fact.

Furthermore, what generalizations are laws and what statements of

indefinite probability are true will be contingent facts because the fact
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that the nomological relation obtains between the appropriate universals is
a contingent matter of fact.
In addition, it looks like the Nomic Realism has the requisite means
to account for the modal character of laws.

Its handling of the two pos-

sible universe arguments 1s evidence of this.

The Nomic Realists also claim

to have an explanation of why laws support counterfactuals and have a special role in sCientific explanation.

Laws support certain counterfactuals

and have a special role in sCientific explanation because the nomological
relation between universals which makes a generalization a law or a probabilistic statement true "imposes a modal quality" <Dretske 1977, P. 264) on
particular events and objects that do or would fall within the scope of the
law.

Nomic Realism, unlike traditional reductive accounts of laws, appears

well-suited to explain the modal character of laws.
In short, Nomic Realism promises the following reductive account of
physical laws.

The characteristics of physical laws are inherited from the

characteristics of universals which make generalizations laws and which make
statements of indefinite probability true.

In particular, the modal char-

acter of a universal law is inherited from the "modal character" of the universal which makes it a law and the modal character of a statement of indefinite probability is inherited from the universal which makes it true.
b. Problems
Nevertheless, Nomic Realism must be rejected.
because

(i)

It must be rejected

Nomic Realists can give no non-nomic characterization of nomo-

logical relations and no reason for thinking they exist other than that they
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are needed for the theory; and

(11)

even if we were to grant that nomo-

logical relations exist taking them as irreducible, the reductive account
which Nomic Realists want to offer is unilluminating.
1. As was pointed out above, (3.1) and (3.2) are not a reductive account of laws.

Rather they suggest the form that a reductive account of

laws will take.

To actually give a reductive account of physical laws,

Nomic Realists must give some non-nomic characterization of nomological
relations and some reason for thinking that these things exist.

The most

serious problem with Nomic Realism is there is no way of doing this.

Nomic

Realists admit that there is no non-nomic characterization of nomological
relations forthcoming in that they typically take nomological relations as
irredUcible.

They also give no reason for thinking that these relations

exist--other than that they are needed to give a reductive account of laws.
Hence, no one should be moved to accept the existential claims made by (3. 1)
and (3. 2)--no one should accept the existence of nomological relations.
Thus, Nomic Realism fails to provide a reductive account of laws.
2. There is another way of making basically the same objection.
Suppose we were to grant that irreducible nomological relations exist.
Then, the Nomic Realist could advance a reductive account of physical laws.
It turns out, however, that this reductive account of laws fails because

there is a more attractive alternative.
The reductive account of laws advanced by Nomic Realists maintains
that what makes a law sentence true is the fact that an irreducible nomological relation obtains between two universals.
another kind of account with certain Similarities.

Notice that there is
This account is a

98

mm.-reductive account that takes law sentences as irreducible.

Both ac-

counts recognize irreducibility and are to that extent unillum1nating.

One

recognizes the irreducibility of law sentences and the other recognizes the
irreducibility of the truth-makers for law sentences.

The problem this

presents Nomic Realism is that the non-reductive account is equally illuminating but ontologically more parsimonious.
consistent with Nominalism.

The non-reductive account is

It

does not posit abstract entities to be the

truth-makers of law sentences.

The reductive account advanced by Nomic

Realists and non-reductive account are equal in their explanatory value, but
differ in their ontological price.
by Nomic Realists.

This defeats the reductive account held

There is another equally illuminating and ontologically

more parsimonious account of physical laws to be had.
Let me reiterate the nature of my second objection.

The attraction

of Nomic Realism is its promise of providing a reductive account of the modal character of laws.

The account most simply put would be that the modal

character of a universal law is inherited from the modal character of the
universal which makes it law and the modal character of a statement of indefinite probability is inherited from the universal which makes it true.
My objection begins by noting that such an account is bound to be unilluminating if there is nothing illuminating that can be said about the modal
character of universals.

My objection concludes by pointing out that there

is absolutely nothing illuminating that can be said about the modal character of universals.

This has been pointed out in a very general way by

focusing on the fact that Nomic Realists need to recognize nomological relations as irreducible.
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This could have been pointed out in a less general way by asking
about some more specific modal features of nomological relations.

For

example, one might ask how nomological relations would "entail" that the
generalization is true3 or by asking how nomological relations would
"impose a modal quality" on events which would or do fall within the scope
of laws.

These additional questions point to an especially perplexing

aspect of the Nomic Realists' account because these aspects of the account
suggest that universals have a some kind of mysterious, clearly non-causal,
"power" over concrete particulars.
way to go.

My objection is that there is a better

It is better to simply take the modal character of laws as ir-

reducible so as to avoid that first ontological step into metaphysical
heaven.
c. Tooley's Nomic Realism
One might wonder if a Nomic Realist has any other option than taking
nomological relations as irreducible.

After all, it was this aspect of

Nomic Realism that leads to each of my objections above.

The options open

are limited by the fact that Nomic Realists correctly reject all traditional reductive accounts.
remotely feasible option.

It appears that Tooley has taken the only other

He offers a kind of formal "characterization" of

nomological relations. 4 Tooley's approach and the problems with it are
discussed below.

3.

Lewis makes the point this way.

See Lewis <1983, P. 366>'

4. Tooley takes his suggested definition of nomological relations to
be to Lewis's advice on how to define theoretical terms in science. See Lewis
(1970) .
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Tooley's characterization of nomological relations requires
introducing three technical notions U 977, Pp. 677-678).

The first tech-

nical notion, that of universals involved in a proposition, is best introduced through examples.

The proposition that a piece of chalk is white

would involve only the universal whiteness.

The proposition that humility

is a virtue would involve the universal humility and the property of being a
virtue.

The second technical notion is that of the logical form or struc-

ture of a proposition.

This, Tooley thinks, can be specified by construc-

tion functions which map ordered n-tuples of universals into propositions
containing all and only those universals belonging to the ordered n-tuple.
The third technical notion is that of a universal being irreducibly of order
k.

Tooley defines this notion recursively.

Properties of and relations

among particulars are universals of order one.
Then, a universal is of order (k+ 1) if it is a property of universals
of order k, or a relation among things, some of which are universals
of order k, and all· of which are either particulars or universals of
order k or less.
A universal is irreducibly of order k if it cannot be analyzed in terms of
particulars and universals of order less than k.
These three notions Tooley <1971, pp. 618-619) takes as sufficient
to characterize nomological relations.
(3.3) R is a nomological relation if and only if
(1)
(11)

R is an n-ary relation among universals,
R is irreducibly of order (k+1>, where k 1s the order of
the highest order type of element that can enter into
relation R;
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(i11) R is a contingent relation among universals, in the sense
that there are universals U1 , ... ,Un such that it is
neither necessary that R(U 1, ... , Un) nor necessary that
not R(u 1, ... , Un);
(iv) there is a construction function K such that (a) if
P l' ... , Pn are either properties or relations, and of

the appropriate types; then K(P 1, ... , Pn ) is a proposition about particulars, and (b) the proposition that
R(P1 , ... , Pn ) logically entails the proposition which

is the value of K(P 1, ... , Pn ).
This notion is then used to give an account of law statements (1977, P.
679):

(3.4)

5 is a true law statement if and only if there exists a proposition P which is expressed bv 5, and there exists a nomological relation R and an associated construction function K, and
universals P 1, ... , Pn such that
(j)

it is not logically necessary that P;

(11) the proposition that p is identical with the value of
K(P 1"" ,Pn );

(iii> it is true that R(P 1, ... , Pn );
(iv) it is not logically necessary that R(P 1, ... , Pn );
(v) the proposition that R(P l' ... , Pn ) logically
entails the prOPOSition that P.
(3.3) and (3.4) constitute the heart of Toolev's characterization of
nomological relations and their relationship to law sentences.

Un the

text, Toolev uses (3.4) to etate necessary and sufficient conditions of

10Z

being a true nomological statement.

The term, "nomological statement," is

a place-holder for the word "law" until he I5pecifies the characterization of
laws more fully.

He thinks that the class of laws is narrower than the

class picked out by (3.4) because (3.4) allows irrelevant disjuncts to appear in the antecedent.

His additional requirements to handle this problem

are complicated and need not concern us here.

None of my criticisms will

involve irrelevant disjuncts in the antecedent of laws.)
Despite this elaborate apparatus, Tooley's formal specification does
not aid Nomic Realism.

1 shall define two relations which intuitively are

not nomological, but which Tooley's (3.3) says are nomological.

These rela-

tions also, according to Tooley's (3.4), would make certain generalizations
laws that intuitively are not laws.

Hence, these examples show that Too-

ley's (3.3) and (3.4) do not provide sufficient conditions for being a law.
Consider the relation, a, defined as follows:
(3.5) a(p , a) if and only if Timmy knows that for all concrete particulars x if x has property P then
a is a binary relation.

K

has property

It is irreducibly of order two.

Hence, conditions (i)-(Ui) of (3.3) are satisfied.

a.

8 is contingent.

Let K be the construc-

tion function given by:
(3.6)

K(P, a)-the proposition that everything which has property P
has also has property a.

Since K(P, Q) is a proposition about particulars and a(p, a) logically entails
the proposition which is the value of K(P, Q), condition (iv) of (3.3) is
satisfied.

Hence, a is a nomological relation according to (3.3).

a intuitively is not nomological.

However,
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Furthermore, if 8 is nomological then according to (3.4), any
contingently true generalization which Timmy knows to be true 115 a law.

For

example, suppose Timmy knows that all the coins in his pocket are nickels.
(1) The proposition expressed by the statement, "Everything which is a coin
in his pocket is also a nickel,

II

is the proposition that all the coins in

his pocket are nickels and this proposition is not logically necessary.
(11) This proposition is identical with the value of K(being a coin in
Timmy's pocket, being a nickel).

(11) It is true that 8(P, 0) . (1v) It is

not logically necessary that 8(P, 0) since Timmy might not have known that
all the coins in his pocket are nickels.

(v) Since knowing that p entails

that p is true, 8(P, Q) entails that all the coins in Timmy's pocket are
nickels.

Hence, conditions (1)-(v) of (3.4) are satisfied.

Thus, (3.4)

entails that the statement that all the coins in Timmy's pocket are nickels
is a law.
Or again, consider a rather different example.

Let

"I

be the

relation defined by:
(3.7) "I(P , 0) if and only if p-the property of being a unicorn, Oathe
property of being a bathtub, and all unicorns are bathtubs.
"I

is a contingent binary relation irreducibly of order two.

(1)-(111) of (3.3) hold.
(3.6>'

Conditions

Let K be the construction function defined in

It again will make condition (iv) of (3.3) true.

So, '1 is a

nomological relation according to (3. 3) . 1 will not gO through it but,
given this choice of nomological relation and construction function, (3.4)
entails that the statement that all unicorns are bathtubs 15 a law.
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Let me propose one more counterexample that should be especially
bothersome to Tooley given his Realism about Universals.

Let

K

be the bi-

nary relation defined as follows:
(3.8) K(F, G) if and only if F-ness and G-ness are universally
coinstantiated. 5
K

is a contingent, binary relation.

spirit of Realism
two.

abou~

50, conditions

Universals to deny that

(1)-(U1)

function defined in (3.6).
So,

K

Furthermore, it would not be in the

It

of (3.3) hold.

K

Let

was irreducibly of order

K

be the construction

again will make condition (iv) of (3.3) true.

is a nomological relation according to (3.3).

1 will not go through

it, but given this choice of nomological relation and construction function
(3.4) entails that every contingently true generalization is a law.
Tooley U 977, P. (80) gives another counterexample.

Suppose it is a

law that everything with property 5 has property T and that the truth-maker
for this law is the nomological relation \II.

Then consider R such that:

(3.9) R(P ,Q) if and only if everything with property P has property
Q

and properties 5 and T stand in relation W.

This relation R will not be analyzable in terms of universals of order one,
50

condition (i1) of (3.3) will not be violated.

(3.3) also hold.

The other conditions of

50, (3.3) entails that R is a nomological relation.

This

1s a problem because (3.4) then has the consequence that every contingently
true generalization 1s a law.

5.

This relation was suggested by Schiffer in conversation.
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After giving this counterexample, Tooley goes on to suggest a way to
revise condition (11) of (3. 3) to handle his own counterexample.

His SUg-

gestion follows U 977, P. (80):
(3.10)

Relation R 1s not analyzable in terms of other universals of
any order.

Tooley admits that this is somewhat radical.

I agree.

I would also add that it 1s not clear that (3.10) can be understood
in a way that rules out 8, "1, and

K

as nomological.

It was proposed by

Tooley to rule out his own counterexample defined in (3.9).

Presumably, it

does so because the definition of his counterexample relation appeals to
another nomological relation.

However, my characterizations of

do not appeal to any other nomological relations.
tions of "I, 8, and

K

8, "1,

and

Indeed, my characteriza-

do not appeal to any universals other than the first-

order properties between which the relation is supposed to obtain.

This

appeal to first-order properties 15 surely not enough to rule out "I, 8, and
K

as nomological.

If it were, it would be difficult to see how any relation

could ever qualify as nomological.

K

Thus, it is not clear that Tooley's sug-

gested revision of his original formal specification speaks to the counterexamples I have proposed.
Another problem for Tooley's formal apparatus 15 that he has not
addressed probabilistic laws and statements of indefinite probability.

It

would be an even more difficult task to prov1de any analogous theoretical
characterization of the probabilistic nomological relations which are supposed to be the truth-makers for statements of indefinite probability.
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Finally what may be the most serious criticism of Tooley's formal
I

apparatus is that even if it got things right I it would not save Nomic Realism.

Whatever important attributes of laws that Tooley's formal account

does specify could also be specified without taking the truth-makers of law
statements to be relations among universals.

An account of laws taking law

statements to be irreducible could also specify important attributes of
laws.

One could for example accept that there just were basic facts to
I

I

the effect that certain generalizations are laws while maintaining that its
being a law that all F's are G'S entails that all F's are G's or while
maintaining that laws are not necessary.

Hence, an account of laws that

took law sentences to be irreducible would be Just as illuminating as
Tooley's account of laws as relations among universals.

Thus, there is good

reason for thinking that even Tooley's elaborate version of Nomic Realism is
as unilluminating as a non-reductive account of laws that takes laws to be
irreducible.
d. Armstrong's Nomic Realism
The most well-known champion of Nomic Realism and the most wellknown contemporary defender of a Realism about universals is Armstrong.
Certain peculiarities arise in Armstrong's Nomic Realism due to his
developed theory of universals. 6 It is time to give Armstrong his say.

6. For pertinent criticisms of Armstrong's theory of universals see
Devitt (1980).
I
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A central tenet of Armstrong'lS theory of universals 115 the Principle
of Instantiation <1963, p. 62):
(PI) A property must be a property of some real particular; a relation must hold between real particulars.
This principle guarantees that there are no uninstantiated universals.

If a

universal exists, then some particular must instantiate it.
(PI> puts severe constraints on Armstrong's Nomic Realism.

In

particular, (P 1) requires exceptional treatment of vacuously true, basic
laws.

Armstrong cannot hold, for example, that what makes it the case that

L1 is a law in Universel is that the nomological relation N obtains
between being an X-particle in a V-field and having spin up.

No particulars

in Universel instantiate the property of being an X-particle in a Y-field.
So, (P 1) entails that this property does not exist in Universe 1 and,
hence, it cannot stand in relation N to the property of having spin up.
Giving

UP

the existence of vacuously true, basic laws would be a

hard pill to swallow.

What else can Armstrong say? Armstrong can and does

say that putative, vacuously true, basic laws are disguised counterfactuals
asserting what would be the case 1£ certain universals were to exist.
holds that such counterfactuals are supported by higher order laws.

He
So, for

example, strictly speaking it would not be a law in Universe 1 that Xparticles subject to V-fields acquire spin

UP.

Rather, it is true in

Universel that if it were the case that the property of being an Xparticle in a V-field existed then the relation N would obtain between the
appropriate properUelS.
order law.

This counterfactual would be supported by a higher

According to Armstrong, the higher law would be stated by
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something like the following: it is a law concerning laws governing particle/field interactions that, given two different types of interactions, any
first-order law governing the second type of interaction would be quite
different in form than whatever first order law governs the first type of
interaction. 7
If these moves appear desperate, it is because Armstrong is a

Realist looking for ontological ground that has been washed away by his
Principle of Instantiation.

Even granting the unintuitive point that vacu-

ously true, basic laws are disguised counterfactuals, Armstrong '5 proposal
for the supporting higher order law is too general to support the requisite
counterfactual.

The higher order law suggested simply does not entail the

counterfactual that if the property of being an X-particle in a Y-field were
to exist then the nomological relation N would obtain between being an Xparticle in a Y-field and having spin

UP.

It is conSistent with the sug-

gested higher order law that the counterfactual corresponding to LZ

(i. e.

that if being an X-particle in a Y-field were to exist, then the relation N
would obtain between being an X-particle in a Y-field and having spin down)
be true instead.

Furthermore, though Armstrong needs a more specific higher

order law, he is not entitled to even as specific a higher order law as he
suggests.

It might be the case, for example, that there are no other laws

governing particle/field interactions in Universe1'
not be any independent laws at all.

Indeed, there might

If so, the higher order law Armstrong

proposes would be without positive instances and, hence, be inconsistent

7. This is an extrapolation of Armstrong's handling of Tooley's cases
to my own case. See Armstrong <1983, PP. 123-124).
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with (PI>.

Hence, Armstrong cannot propose a higher order law consistent

with (PI) specific enough to sustain the requisite counterfactuals.
Why was Armstrong forced into such desperate moves regarding basic
laws without positive instances? The culprit immediately motivating Armstrong is (PI).

Armstrong's primary reason for holding (PI) is as follows:

"A major reason for accepting the Principle of Instantiation is a desire to
uphold, along with Realism about universals, the logically independent doctrine of Naturalism.

Naturalism I define as the view that nothing exists

except the single, spatio-temporal, world, the world studied by physics,
chemistry, cosmology and

50

on

II

(Armstrong 1983,

P.

82).

Hence, Armstrong's

commitment to (PI) stems from his commitment to Naturalism and to bis Realism about universals.

Indeed, his reasoning appears flawless.

1£ there are

universals <1. e. Realism is true) and they exist uninstanUated <1. e .
.... (PI», then there exists something independent of the spatio-temporal world
<1. e. the denial of Naturalism).

Thus, Naturalism and Realism about univer-

sals do entail (PI>.
This is a good argument to the wrong conclusion.

1 would add to the

stock of data that (PI) in conjunction with Nomic Realism leads to absurdities concerning basic laws without positive instances.

Since (PI> is

entailed by his Realism about universals and Naturalism, Armstrong's argument calls attention to a tension between three theses: Naturalism, Nomic
Realism, and Realism.
is Naturalism.

I take it that the least controversial of these three

Thus, Armstrong's argument can be taken to show that either

Nomic Realism or Realism is false.

Furthermore, there is some reason for

thinking that Nomic Realism and Realism stand or fall together.

Nomic
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Realism entails Realism about universals.
the former.

So, 1£ the latter i5 false so is

Also, Nomic Realism Is one of the best reasons to be a Realist,

i. e. to account for the modal character of physical laws.
is false, the latter is less well-motivated.
Realism

~

So, if the former

Hence, it may be that both

Nomic Realism are being questioned by my rearrangement of Arm-

strong's argument.

This is a conclusion that should sit well with Nominal-

ists.
~.

Abstract Particulars and

~

In chapter two, I considered traditional reductive accounts of laws.

These accounts do not invoke abstract entities to explain the modal character of physical laws.

In the first section of this chapter, I considered a

non-traditional reductive account of laws which invokes universals to explain the modal character of law.
be lacking.

Both sorts of accounts have been found to

It would be nice to complete the survey of reductive accounts

of laws and ontological items.

In this section, I shall consider what I

take to be the most plausible non-traditional reductive account of universal
laws which invokes abstract non-universals, i. e. abstract particulars, to
explain the modal character of laws.

This account is the Possible Worlds

Account.
The Possible Worlds Account holds that the universal laws true at
a world ware the contingent statements true in all worlds physically possible with respect to w.

Such an account of laws is analogous to David
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Lewis's account <1973a, pP. 84-91> of logical necessity in terms of propositions true at all logically possible worlds. 8
The Possible Worlds Account has many of the same attractions of
Nomic Realism.

The Possible Worlds Account has no problem with the two

possible universe argument.

What makes L1 true in Universel is the fact

that L1 is true in all worlds physically possible with respect to Universe 1.

LZ' not Ll' holds in UniverseZ because different worlds are

physicallY possible with respect to Universe Z.

So, the account appears to

be prepared to explain the modal character of laws.
The Possible Worlds Account also has one of the implications of
Nomic Realism.

The adequacy of the Possible Worlds Account and the fact

that there was one physical law would have the implication that Nominalism
is false.
worlds.

The Possible Worlds Account requires the existence of possible
Possible worlds are abstract particulars.

Nominalism denies the

existence of all abstract entities.
Fortunately for Nominalism, the Possible Worlds Account shares (not
only many of the merits and implications of Nomic Realism, but also) the
problems of Nomic Realism.

Before spelling out these problems, I want to

motivate it by rehearsing the analogous, more frequently recognized problem
in Lewis's account of logical necessity.

8. Such an account of physical laws might include a reductive
interpretation of statements of indefinite probability through an appeal to
proportions of physically possible obJects. However, I will not propose or
criticize 5uch an account here. The problems for such a non-traditional
reductive interpretation of probability are precisely those to be presented
against the Possible Worlds Account of universal laws.
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Lewis maintains that a reductive account of logical necessity can be
given in terms of logically possible worlds,

Because of the difficulty of

giving a non-circular account of logically possible worlds, possible worlds
are taken as primitive,

Taking possible worlds as primitive has been

thought to be a failing of Lewis's approach because it makes his reductive
account unilluminating,

Indeed, this is usually taken to be a decisive

failing of Lewis's account because there is an equally illuminating, but
otherwise more attractive, competing account of necessity,

The competing

account is a non-reductive account which takes the concept of necessity as
primitive,

This primitive is, then, often used to give an account of pos-

sible worlds for use in philosophical semantics,

Both approaches to neces-

sity and possible worlds have their primitives, and hence are to that extent
unilluminating,

However, the non-reductive account takes something more

familiar and less ontologically offensive as primitive,

So, the non-

reductive account is preferable ,9
A similar situation arises with respect to laws and physically
possible worlds,

The Possible Worlds Account takes universal laws to be

analyzable as contingent statements true in all physically possible worlds.
However, this account is bound to be unilluminating unless there is

9. Michael Loux (1919) voices this objection. Pollock <1984a,
pp, 64-(5) raises similar objections to Lewis's account of logical necessity
though his reasons for taking the concept of necessity as primitive are not
ontological, Alvin Plantinga is the most well known proponent of a non-LewiS
approach to possible worlds and necessity, See Plantinga (1914), Another
kind of argument for the existence of possible worlds, Instead of arguing
that possible worlds were needed to provide an analYsis of modal sentences,
one might argue that they were necessary to provide a truth theory for modal
sentences, This sort of argument will be discussed briefly in the first section of chapter four,
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something illuminating that can be said about the nature of physically possible worlds.

The similarities with Lewis's position on logical necessitY

suggests that there is no way of doing this.

However, this can all be made

more precise using arguments reminiscent of my argument against the central
thesis of Nomic Realism.
First notice that the Possible Worlds Account is not really a reductive account of universal laws at all.

It only suggests the following:

(3.11) There is a set of possible worlds, '.II, such that: it is a
universal law that all F's are G'S if and only if the generalization that all F'IS are G's is true in each of the members of W.
The defender of the Possible Worlds account then takes this set of worlds to
be the set of physically possible worlds.
(3.11>, of course, is not a reductive account of universal laws--it
is a proposal as to the form that such an account will take.

To actually

give the account, some non-nomic characterization of the set of physically
possible worlds must be provided and some reason must be given for thinking
that these entities exist.

The problem with the Possible Worlds Account is

that there is no way of doing this.

The analogy to Lewis's position on

logically possible worlds, the similariUelS with Nomic Realism, and the
failure of all traditional reductive accounts all suggest that there is
simply nothing further that can be said about the nature of physically possible worlds.

No non-nomic characterization of the set of physically pos-

sible worlds is possible and no reason for thinking they exist can be given
other than they are needed to give reductive account of laws.
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Furthermore, even if we granted the exietence of physically possible
worlds and recognized them a5 irreducible the resulting reductive account
would be unilluminating--or at least it would be as unilluminating as an
otherwise more attractive account.

The equally illuminating and otherwise

more attractive account is a non-reductive account that takes universal law
sentences to be irreducible.

Both accounts recognize irreducibility and,

hence, leave something reductively unexplained.

However, the account which

takes universal law sentences to be irreducible turns out to be more attractive than the Possible Worlds Account on grounds of ontological parsimony.
So, the Possible Worlds Account fails.
Thus, the Possible Worlds Account has encountered preCisely the same
problem encountered by Nomic Realism.

Each promises a peculiarly simple

explanation of the modal character of laws.

The modal character of laws is

inherited from the modal character of abstract entities.

Each fails because

nothing illuminating can be said about the modal character of abstract entities.

!. !M Irreducibility ThesiS
There are three preliminary conclusions about physical laws which
are suggested by the discussion of this and the previous chapter.

These

preliminary conclusions suggest how a philosophical account of laws 1!!!2!.
proceed.
In chapter two, it was argued that no traditional reductive account
of laws is possible.

Traditional reductive accounts are reductive accounts

which do not invoke abstract entities to explain the modal character of
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laws.

So:

(3.1Z)

Any reductive account of laws which does not invoke abstract
entities in order to explain the modal character of laws fails.

Furthermore, I suggested that the reason for the failure of traditional
reductions was the fact that laws do not supervene on non-nomic, nominalistically respectable facts.
Nomic Realism is a popular attempt to provide a reductive account of
laws which treats laws as relations between universals in order explain the
modal character of laws fails.

So my criticisms of Nomic Realism suggest, a

bit more generally, that:
(3.13) Any reductive account of laws which invokes universals in
order to explain the modal character of laws fails.
Of course, (3.13) does not follow logically from the failure of Nomic Realism.

I have not considered every possible attempt to provide a reductive

account of laws which appeals to universals to explain the modal character
of laws.

However, the generality of my attacks on Nomic Realism warrants

(3.13>'
My criticisms of the Possible Worlds Account show that any attempt
to provide a reductive account of laws which invokes possible worlds to explain the modal character of laws fails.

More generally, this is evidence

for the conclusion that:
(3.14) Any reductive account of laws which invokes abstract nonuniversals in order to explain the modal character of laws
fails.
(3.14) does not follow logically from my critiCisms of the Possible Worlds
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Account discussed here, but again the generality of my arguments warrants
it.
These three preliminary conclusions, (3. 12)-(3. 14), can be extended
to a new conclusion.

If (3.13) and (3.14) hold, then it follows that any

reductive account of laws which invokes abstract entities in order to explain the modal character of laws fails.

In other words, (3.13) and (3.14)

entail that all non-traditional reductive accounts of laws must fa11.

This

plus (3.12) entails that:
(3.15) All "reductive accounts Q!. laws fail.
No reduction of law statements is possible.

The ontological ground for

reductive account of physical laws has been exhausted.

is

\lie must opt for a

non-reductive account of laws.
This suggests that the problems encountered by traditional reductionists in chapter two were not due to their nominalistic leanings.
problems were due to their reductionist leanings.
themselves to all the ontology they like.

Their

Reductionists can help

They still will not be able to

provide an adequate reductive account of laws.
The Irreducibility Thesis, i. e. conclusion (3. 15), appears to be
somewhat discouraging in that it looks like there is not much for philosophy
to say about the nature of nomic facts.
deceiving.

In this case, appearances are

Conclusion (3.15) indicates how explanation of the nature of

laws and other nomic facts should proceed.

Explanation of the nomic

requires recognizing that laws are irreducible.

Furthermore, the conclusion

that law statements are irreducible raises exciting epistemic and semantic
issues.

Some story of how it is possible for cognizers to have knowledge
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and justified beliefs involving irreducibly nomic notions becomes mandatory-a story which 1 shall start to tell in the following two chapters.

Al1

this suggests that conclusion (3 .15) is not a discouraging conclusion at
al1.

It encourages new work and reorients old work on the nature of

physical laws.

CHAPTER IV
IRREDUCIBILITY AND PHYSICAL LAWS

The time has come to layout a program for advancing the correct
account of physical laws--a program which begins by recognizing the irreducibility of universal law statements and statements of probability.
are two parts to the program.

The first part consists of a statement of the

basic philosophical truths about nomic modality.
will be carried out in full.

There

This part of the program

The second part of the program consists of a

statement of axiomatic principles regarding physical laws and a statement of
analyses of nomic facts in terms of other nomic facts.

Though this part of

the program will not be carried out in full, some axiomatic principles and
one analysis of nomic facts in terms of other nomic facts will be stated.
There is some precedent in the history of philosophy for offering an
account of physical laws which recognizes irreducibility.

There are those

authors, like John Pollock, who recognize irreducibility and who agree with
me in holding to a realism about the truth of nomic sentences.

The rela-

tionship between my account and the accounts offered by these authors will
be addressed in section three of this chapter.

There are also those au-

thors, like A. J. Ayer and other Projectivists, who recognize irreducibility
but who tend toward an anti-realism with respect to nomic sentences.

The

relationship between my account and Projective theories will be addressed in
the fourth section of this chapter.
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t. Q.n. ~ Modality
The first part of my program for advancing the correct account of
physical laws requires a statement of the basic philosophical truths about
nomic modality.

These basic philosophical truths constitute my account of

nomic modality.

Most of these basic philosophical truths about nomic modal-

ity were argued for in chapters two and three.
The Irreducibility Thesis is the most fundamental truth with respect
to the modal character of physical laws.

The Irreducibility ThesiS offici-

ally holds that no reductive account of physical laws is possible, i. e. that
there cannot be a necessary completion of the following two schemata:
(4.1)

It 15 a universal law that all F's are GiS if and only if ...

(4.2) Prob(Fx/Gx). r if and only if ...
which is completelY devoid of unanalyzed nomic facts.

Nomic facts are caus-

al statements, statements of law, subjunctive conditionals, explanation
statements, statements involving physical necessity and possibility operators, and diSPosition statements.

The Irreducibility Thesis was the joint

conclusion of chapters two and three.
It was also argued in chapter one that the only illuminating explanation of nomic modality that could be forthcoming from an analysis of
universal law statements and statements of probability must be via a reductive account of laws.

Since all nomic facts involve nomic modality, any

non-reductive analysis of universal law statements and statements of probabl1ity--an analYsis of law statements and statements of probability in
terms of nomic facts--would be circular.

So, unless there is some other

sort of non-reductive account of physical 1aws--one that was not an analysis

1Z0

of universal law statements and statements of probability l_-then there is
no illuminating explanation of nomic modality.

Thus, (subject to the one

proviso just mentioned) this first part of my program for advancing the correct account of physical laws--my account of nomic modality--might be dubbed
the "no-theory theory" of nomic modality. Z It turns out that the most
basic truth about nomic modality suggests that no illuminating explanation
of nomic modality is possible.
At the end of chapter two, a controversial suggestion was made as to
the deep problem with attempts to give a traditional reductive account of
.I

physical laws.
Thesis fails.

This controversial suggestion was that the Supervenience
The Supervenience Thesis holds that what generalizations are

laws and what statements of indefinite probability are true supervene on
non-nomic, nominalistically respectable facts or, in other words, that a
maximal conjunction of non-nomic, nominalisUcally respectable statements
entails what generalizations are laws and what statements of indefinite
probability are true.

The argument against the Supervenience TheSis con-

sisted of a counterexample proposed at the end of chapter two.

The denial

1. Some authors, 1. e. Pollock and the Projectivists, have taken the
line that a non-reductive account of physical laws can be given that is not
analysis of universal law statements or statements of probability but does
provide an illuminating explanation of nomic modality. (Pollock calls his
account a "conceptual role analysis", but it is not really an analysis. It
is not a completion of biconditionals like (4.1) and (4. Z) . ) In other words,
thel5e authors hold that an illuminating explanation of nomic modality can be
given by a non-reductive account of physical laws which is not a non-reductive
analysis. However, it will be shown later in this chapter that their attempts
do not succeed.
Z.

See Schiffer (forthcoming) on the no-theory theory of meaning.
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of the Supervenience Thesis is the second, basic, philosophical truth about
nomic modality.
Given all that has gone before, one might be tempted to also deny a
weaker kind of supervenience.

All that has gone before (and all of what

will follow) suggests that nomic modality does not threaten Nominalism.

So,

one might be tempted to assert the truth of Nominalism, 1. e. to hold that
everything that exists is only a concrete particular.

Given the nature of

Nominalism, one might also be tempted to hold that if Nominalism is true,
then it is necessarily true.

Accepting that Nominalism is necessarily true

is tantamount to accepting that there only are and only could be nominalistically respectable facts.

But this together with the denial of the Su-

pervenience Thesis entails the falsity of a weaker kind of supervenience:
Weaker Supervenience Thesis: A maximal conjunction of non-nomic
statements entails which generalizations are laws and which statements of indefinite probability are true.
The denial of the Weaker Supervenience Thesis is tantamount to holding,
roughly speaking, that there are two possible worlds that agree on all
non-nomic facts but differ with respect to what generalizations are laws
and/or with respect to which statements of indefinite probability are true.
Though tempting, the argument just given for the denial of the Weaker Supervenience Thesis is too hasty.
been given.

A full defense of Nominalism has not

1 have not even begun to address many of the most important ar-

guments raised against Nominalism throughout the history of philosophy.
These arguments include problems associated with predication, propositional
attitudes, and the truth of mathematical sentences.

The line of argument

l5uggested in the preceding paragraph to the denial of the Weaker

lZZ
Supervenience Thesis stands in need of outside support.

(This is not to say

that my treatment of the ontological problems associated with laws are not
suggestive of the correct reply to other arguments against Nominalism.

As a

matter of fact, it was largely Schiffer's discussion of ontological problems
associated with propositional attitudes and Michael Devitt's discussion of
ontological problems associated with prediction that lead me to my position
on laws.

See Schiffer (forthcoming) and Devitt (1980).)

Though all of the interesting arguments which have been raised
against Nominalism cannot be considered, something more should be said about
certain Realist worries.

One central tenet of my account, i. e. the denial

of the Supervenience Thesis, entails that some universal law statements or
statements of indefinite probability are possibly true.

1 am also inclined

to think that some universal law statements and statements of indefinite
probability are actually true.

Yet, universal law statements and statements

of indefinite probability involve ostensible reference to propositions,
properties, and numbers--all of which are abstract entities.

Furthermore,

my unconstrained talk of nomic facts sounds suspiciously Realist.

Hence, a

Realist might doubt the claim that my account of nomic modality is consistent with Nominalism.
Let us be a little more careful about what precisely these Realist
worries are.

Consider the following sentences:

(4.3) It is a universal law that if no force is exerted on a body
then it has no net acceleration.
(4.4) The generalization that if no net

forc~

is exerted on a body

then it has no net acceleration is a universal law.
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(4.5) There is a universal law.
It is platitudinous that (4.4) and (4.5) are en talled by (4. 3>'

Also, (4.4)

makes more explicit the ostensible reference associated with (4.3).

Fur-

thermore, (4.5) !Shows the legitimacy of quantification in these contexts.
The entities ostensibly referred to and quantified over apparently are something akin to propositions--the sorts of things ostensibly referred to by
"that-clauses" in belief ascriptions.

Or again, consider the following:

(4.6) The probabllity that a body has no net acceleration given that
no net force is exerted on it is equal to one.
(4.7)

There is a property, G, such that the probability that a body
has no net acceleration given that it instantiates property G
is equal to one.

(4.8) There is a number, r, such that the probability that a body
has no net acceleration given that no net force is exerted on
it is equal to r.
Again, it is platitudinous that (4.7) and (4.8) are entailed by (4.6).

Yet,

(4.7) and (4.8) apparently involve quantification over properties and numbers.
The first step to maintaining Nominalism in the face of these apparent difficulties is to recognize that one need not hold that the quantification involve in (4.5), (4.7) and (4.8) is obJectual quantification and
that one need not hold that the grammatical singular terms involved in
(4 . 3), (4.4) and (4.6) are genuine referring singular terms.

One could

maintain that the entailments are legitimate, but hold that the quantification involved is not obJectual (perhaps, it is something like substitutional
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quantification) and that the problematic grammatical singular terms do not
refer.
This first step is reminiscent of a standard Nominalist move to handle the following sentences.
(4.9)

The apple is red.

(4.10)

The apple instantiates the property redness.

(4.11) There is some property that the apple instantiates.
A Nominalist can recognize that (4.9) entails (4.10) but hold that (4.10) is
a slightly misleading, but sometimes useful rendering of (4.9) which only
has the ontological commitments of (4.9).

A Nominalist can also hold that

(4.9) entails (4.11), but that (4.11> could be more perspicuously rendered

as:
(4.12)

a:XHXa)

where "(2X)" is a substitutional quantifier ranging over predicates and "a"
is a singular term referring to the apple.

The Nominalist has Similar re-

plies with respect to sentences of the following form:
(4.13)

Snow is white.

(4.14) It is a fact that a snow is white.
(4.1S)

That snow is white is a fact.

(4.16) There is a fact.
A Nominalist can recognize that (4.13) entails (4.14)-(4.16) while holding
that (4.14) and (4.1S) are slightly misleading, but sometimes useful renderings of (4.13) having only the ontological commitments of (4.13L

A Nom-

inalist can also hold that (4.13) entails (4.16), but that (4.16) could be
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more perspicuously rendered as:
(4.17)

O:X)(it is a fact that X)

where "(IX)" is a substitutional quantifier ranging over declarative sentences.
These standard Nominalist moves to handle (4.10)-(4.11) and
(4.14)-(4.16) should lessen worries about my unconstrained use of "nomic
facts" (and some of the other Realist sounding language) throughout this
work.

To say it is a fact that

50

and so is just to say that so and

50.

To

speak of there being facts, is to speak of there being true completions of
"it is a fact that ... ".

This is the nominalistically respectable kind of

fact--what Schiffer, with his usual flair, has dubbed--"pleonastic
facts" . 3 This talk need not be taken with any ontological seriousness.
Of the utmost importance is that nomic facts not be thought of as the truthmakers for laws.

The search for truth-makers is misleading way of request-

ing a reductive analysis and that, it has been argued, is a request that
cannot be fulfilled.
As 1 said, the appeal to substitutional quantification can only be
considered a first step to addressing Realist worries concerning (4.3)(4.8) .

One remaining problem--a problem that also remains for the standard

Nominalist treatments of (4.11) and (4.16)--concerns the available sentences, predicates, and singular terms in the substitution class of the

3. See chapter 8 of Schiffer (forthcoming) for a discussion of
ontological problems associated with belief al5criptions. Much of my discussion of ontology is based on Schiffer's work.
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substitutional quantifier.

The substitution class of a substitutional quan-

tifier is usually something like the class of declarative sentences, the
class of predicates, or some other quite limited domain.
wanted consequences.

This has some un-

For example, if sentence (4.5) involves the ordinary

substitutional quantifier, then it would literally be false if no one had
actually uttered a sentence, "5", which would make the sentence "it is a
universal law that 5" true.

But surely, there might be laws even if no one

had gotten around to uttering them.

Anything short of this threatens the

objectivity of laws.
This problem shows that, strictly speaking, the quantification in
(4.5), (4.7) and (4.8) is not ordinary substitUtional quantification.

How-

ever, the quantification involved is something more like substitutional
quantification than objectual quantification.

More precisely, the quantifi-

cation should be understood as involving substitutional and modal elements.
As a first shot, I suggest defining the modal substitutional quantifier,
(IX), for sentences as follows:
(4.18)

(ZX)( 0 X) if and only if

0( 3S)(JX)(S

believes that X and

AOX)

where "0" is any sentential operator and "A" is the actuality operator. 4 So for example, what (4.18) suggests is that in saying that there
are universal laws what we are claiming is that it is possible that there be
a declarative sentence "X" and a person 5 such that 5 believes that X and
actually it is the the case that it is a univereal law that X.

This is only

4. See Pollock (1984a, p. 84-91) for a similar definition of a modal
objectual quantifier.
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a first shot because a lot more needs to be said about mixing possibility
operators and substitutional quantifiers.

Nevertheless, (4.18) is a promis-

ing line to handling the problems associated with the available sentences
and predicates in the substitution class of the substituional quantifier.
Another reason why the appeal to substitutional quantification as
way to understand the quantification in sentences like (4.5), (4.7), and
(4.8) is only a first step to addressing the Realist worries is that the ontological commitments of (4.3) and (4.6) still need to be addressed.

A

Realist is likely to maintain that sentence (4.3) can be more perspicuously
rendered as (4.4) and is likely to hold that the latter is true if and only
if there is a proposition that satisfies the predicate " ... is a universal

law. " A Realist is also likely to maintain that (4.6) states a relation
between numbers and is likely to hold that (4.6) is true if and only if
there is a number satisfying the complex property of being the probability
of a G being an F and that number is identical to the number one.

The Nom-

inalist, of course, should not accept the Realist's account of the truth
conditions for sentences (4.3), (4.6) and other similar sentences.
is not clear what more the Nominalist can say.

But it

What kind of truth theory

for nomic sentences can a Nominalist give?
Though there is no simple answer to this question, the Nominalist is
not without hope.

(See McGinn <1980, PP. 164-165) for a quick review of

several of the options open to a Nominalist.) The most promising approach
to nominalistic ally providing a truth theory of universal law sentences and
probability sentences would be to try to extend Christopher Peacocke's
(1978) approach to necessity (simpliciter).

(Also see Wiggins (1976) and
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Peacocke (1976>') Peacocke suggests an operator treatment of necet5sity
within an intensional metalanguage.

He treats modal operators in ways anal-

OgoUI5 to treatments of quantifiers and negation in traditional semantics.
One might try to extend his approach to give an operator treatment of universal law sentences and probability sentences. 5 Another promising, but
more radical option open to the Nominalist is the following.

Rather than

try to provide a truth theory for nomic sentences, it might be that the
Nominalist should question the
and all of natural language.

~

for a truth theory for nomic sentences

(See Schiffer (forthcoming).) In any case,

there are at least these two promising options open to a Nominalist responding to Realist worries about the truth conditions of sentences like (4.3)
and (4.6).
This completes the first part of my program for giving the correct
account of physical laws.

The first part of the program requires statement

of the basic philosophical truths about nomic modality.

They are the lrre-

ducibility Thesis and the denial of the Supervenience Thesis.

These two

basic philosophical truths constitute my account of nomic modality.

One of

the primary attractions of the account is that it is consistent with Nominal1sm.

5. There is a major problem that needs to be overcome by a Nominalist following Peacocke. Peacocke's semantics for necessity (simpliciter) is
not finitely statable and it is not at all clear that Peacocke's approach
can be modified so as to get a finitely statable theory. Since a request for
a truth theory 1s a request for a finitely statable theory, Realists would
not be satisfiedwith Peacocke's operator treatment of necessity (simpliciter)
or a similar operator treatment of nomic sentences.
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Qn. Physical

~

By accepting the Irreducibility Thesis, one gives
of giving a reductive account of physical laws.

UP

the possibility

That is, one gives

UP

the

possibility of giVing an analysis of universal law statements and of giving
an interpretation of probability in terms of only non-nomic facts.

The Ir-

reducibility Thesis also undermines the possibility of giving an illuminating philosophical explanation of nomic modality.

However, there is more to

be said about physical laws even if there is no more to be said about nomic
modality.

It

115 perfectly consistent with the Irreducibility Thesis that

(a) there be true axiomatic principles regarding phYsical laws and (b) there
be illuminating analyses of nomic facts in terms of other nomic facts.
These two projects constitute the second part of my program for advancing
the correct account of physical laws.
a. Universal Laws and Probability
As 1 just said, one constituent of the second part of my program for
advancing the correct account of physical laws is the project of stating
axiomatic principles governing universal laws and indefinite probability.
Below are several illustrative examples of axiomatic principles governing
universal laws and indefinite probabilities.
Some very simple axiomatic prinCiples governing universal laws follow:
(4.19)

It is a universal law that all F's are G'8 only if all F'a

are G's.
(4.20)

'i1

5 if and only if

D( L ::J

(4. 21)

~

5 if and only if

~

'a

S)

(",5).
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(4.22)

If

~(X)(FX ::t

Gx) and

~Fa,

then Fa > Ga.

(4.20) Is a restatement of the definition of physical necessity given in
chapter one.

Recall that L is the conjunction of all phYSical laws <in-

cluding probabilistic Jaws) and

II

> .. is the simple subjunctive conditional.

With respect to indefinite physical probabilities, the most central
principles are those comprising the probability calculus:
(4.23)

0

(4.24)

Prob(",Fx/Gx). 1 - Prob(Fx/Gx)

(4.25)

Prob(Fx & Gx/Hx) • Prob(Fx/Hx). Prob(Gx/Fx & Hx).

~

Prob(Fx/Gx)

~

1.

This very simple calculus would have to be supplemented to allow non-monadic
predicates and complications associated with such predicates.

It would also

have to be supplemented with principles linking statements of probability
with universal laws and statements of relative frequency.
(4.26)

If it is a universal law that

al~

For example:

G's are F 's, then

Prob(Fx/Gx). 1.
(4.27) If

~(X)(Fx

• Hx), then Prob(Fx/Gx) • Prob(Hx/Gx).

(4.28) If C(Freq(Fx/Gx) • r), then Prob(Fx/Gx) • r.
Pollock U 984a and forthcoming b) has done more than any other author to attempt to layout the complete calculus for indefinite probabilitiee.

Fur-

ther attempts to layout axioms for indefinite probabilities will begin with
his work.
The axiomatic principles governing indefinite probabilities ehould
also include definitions of definite probability functions in terms of the
more baeic indefinite probabilities.

For example, we might attempt to de-

fine a time-dependent notion of objective chance.

Let H t be the

,13.1

conjunction of all non-nomic, physical facts describing the world prior to
time t.

Then we can define the objective chance at time t that an object ex

will have a property F as follows:
(4.29) PROBt (Fex) • r if and only if Prob(Fx/Ht & ex • x) • r.
Another worthwhile project would be to develop a definition of a definite
probability function for use in decision theory.
b. General Causal Statements
The other constituent of the second part of my program for advancing
the correct account of physical laws is the project of stating analyses of
nomic facts in terms of other nomic facts.

As an example, 1 will consider

the relation5hip between statements of indefinite probability and general
cau5al statements.
As was briefly pointed out in chapter one, general causal statements
are typically expres5ed by sentences of the form:
(4.30) F causes G,
where IOF" and "G" are grammatical general terms.

Examples of general causal

sentences include:
(4.31) Smoking causes cancer.
(4.32) Forgetting to brush causes cavities.
Statements with slight variations of the word "causes" are also candidates
for being true general causal statements.

For example:

(4.33) Aspirin relieves headaches.
Clearly general causal statements are important.
they are our primary guide to rational action.

It could be argued that
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Many authors interested in probabilistic analyses of causation have
been motivated by a single intuition.

This intuition is that causes, and

only causes, should raise the probability of the effect.

With respect to

general causal statements, this intuition amounts to the following:
(4.34) F cause8 G if and only if Prob(Gx/Fx) > Prob(Gx/",Fx).
To see the plausibility of (4.34), consider (4.31).

Smoking does cause can-

cer and it is a180 plausible to think that the probability of getting cancer
given that one smokes is greater than the probability of getting cancer given that it is not the case that one smokes.
Perhaps the most commonly noticed problem with (4.34) is that it
fails to provide sufficient conditions for general causal statements.
sider

~

Con-

Q!. epiphenomena in which there are properties F, G, and H such

that F causes G, F causes H, but G doe8 not cause Hand H does not cause G.
For example, it is plausible to think that smoking causes heart disease and
that smoking causes coughing but that heart disease does not cause coughing
and that coughing does not cause heart disease.

Since smoking is a common

cause of both heart disea8e and coughing, it is likely that the probability
of someone's having heart disease given that he coughs is higher than the
probability of someone's having heart disease given that it is not the case
that he coughs.

Then, according to (4.34) and counter to our initial as-

sumption, coughing does cause heart disease.
The failure of (4.34) to provide sufficient conditions may a160 be
illustrated in another way.

It has become standard to recognize that singu-

lar causation, as roughly epeaking a relation between etates of affair, is
irreflexive, asymmetric and temporally directed.

It is natural to think
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that general caulSaUon, ae roughly speaking a relation between properties,
should aleo be irreflexive, asymmetric and temporally directed.

However,

(4.34) does not guarantee the irrefJexivity, asymmetry or the directedneslS

of the causal relation as a relation between properties.

For example, the

probability of smoking given that one smokes ilS great,r than the probability
of smoking given that one does not smoke.
that smoking causes smoking.
is not irreflexive.

So it follows according to (4.34)

Hence, the causal relation defined by (4.34)

Or again, suppose that it is physically necessary that,

for all x, x is an F if and only if x is a G.

Then,

(4.35)

Prob(Fx/Gx). Prob(Gx/Fx) • 1, and

(4.36)

Prob(Fx/.... Gx). Prob(Gx/",Fx) • O.

50 according to (4.34), F causes G and G causes F.
tion defined by (4.34) is not asymmetric.

Hence, the causal rela-

Finally, this same example can be

used to show that the general causal relation defined by (4.34) is not appropriately directed.

In this example, it could be that F and G are the

properties of a having positive charge at time t and emitting a photon at
some time prior to t.
The failure of analyses like (4.34) has led Nancy Cartwright <1979,
p. 423) to propose an interesting probabilistic analysis of general causal
statements.
(4.37)

She suggeste:
F caulSes G if and only if F increases the probability of G in
every situation which is otherwilSe causally homogeneous with
respect to G. 6

6. HoUce that the analysis is circular in that causal homogeneity
causation between properties. Cartwright explicitly recognizes this.
Ellory Eells and Elliot Sober (1983) have made several suggestions on how the
circularity of the analysie can be removed.
involve~
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To Ulustrate (4.37), consider the general causal statement that smoking
causes cancer.

(4.37) does not requires that the cause raise the proba-

bil1ty of the effect as (4.34) did.

(4.37) instead requires that the cause

raise the probability of the effect in every causally homogeneous situation,
i. e. in situations where all other causes and preventatives of cancer are
held fixed.
Cartwright's BUggestion does appear to handle problems associated
with cases of epiphenomena.

Suppose that F causes G, that F causes H, but

that G does not cause Hand H doe IS not cause G.

The problem Buch a case

presented for (4.34) was that the probability of a G being an H might be
greater than the probability that something is an H given that it ilS not the
case that it is a G.

Cartwright's account avoids the problem encountered by

(4.34) because this is no longer suffiCient for G to cause H.

In order for

her analysis to have the consequence that G causes H, it must be the case
that:
(4.36)

Prob(Hx/Gx & Fx) > Prob(Hx/Gx & ""rx)

However, there is no reason to think that (4.36) is true in the epiphenomenal case.
Despite the attractive features of Cartwright's account, it is still
subject to problems.
also subject.

Indeed, it is subject to a problem to which (4. 34) was

Cartwright's analysis has problems with the formal properties

of the general causal relation.

The a!1alysis does not guarantee that the

irreflex1vity, asymmetry and directedness of the causal relation as a relation between properties will be preserved.
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A more interesting counterexample to Cartwright's proPol5al involves
a situation originally discul5sed bv Cartwright.

Its full force, however,

was not appreciated until Ellorv Eells (forthcoming).

Notice that drinking

alkali poison without ingesting an acid causes death, that drinking acid
poison without ingesting an alkaU causes death, and that drinking an acid
and an alkali poison il5 perfectly harmless.

Now the problem for Cart-

wright's analysis of general causal I5tatements does not turn on these causal
facts, but on the truth-value of the following two sentences:
(4.38) Ingel5ting alkali poison causes death.
(4.39) Ingesting acid poison causes death.
It is not clear whether or not these sentences express true or fall5e causal

statements.

Fortunately, the objection only requires that they express

statements with the same truth-value and the symmetry of the situation makes
it clear that they do.

Suppose they are both true.

Then, Cartwright's

analysis requires that ingesting alkali raise the probability of death in
l5ituations which include the ingesting of an acid poison.

But this prob-

ability would not be raised because ingesting alkali while ingesting acid
does not lead to death.

Suppose both (4.38) and (4. 39) are both false.

Then, neither ingesting alkali nor ingesting acid should be included in the
causally homogeneous fields.

In which case, ingesting alkalJ poison may

increase the probability of death in every causally homogeneous field.
which case, Cartwright'l5 analYsis would entail that (4.39) is true.

In

So, as

long as (4.38) and (4.39) have the same truth-value, Cartwright's analysis
leads to a contradiction.
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The problems with Cartwright's analysis and the fact that it is becoming more standard to recognize that no probabilistic analysis of singular
causal statements is poeible' suggest a new approach.

Suppose we admit

that no probabilistic analysis of singular causal statements is possible.
(Perhaps, they need to be taken as irreducible or perhaps they admit of a
non-probabilistic analysis, e. g. a counterfactual analysis.) Then, one
would naturally be inclined to invoke singular causal statementes in the
analrsis of general causal estatements.

With this in mind, 1 suggest the

following analysis of general causal statements:
(4.40) F causes G if and only if Prob(x's having F caused x's having
G/Fx)

~

r

where r must be strictly greater than zero. 8 In (4.40), singular causal
sentences are treated as relational, i. e. as stating a relation between
states of affairs.

If we instead treat them as involving a esentential con-

nective, (4.40) can more perspicuously and less awkwardly be rendered as
follows:
(4.41) F causes G 1£ and only 1£ Prob(Gx because Fx/Fx)
where r is greater than zero.
binding operator.

~

r

Recall that "Prob(---I ... )-r" is a variable-

So, (4.40) and (4.41) are not circular' They are ana-

lYses of general causal statements in terms of indefinite probabilities and
esingular cauesal estatements.

? . See Salmon (1980) and Eelles & Sober U 983) for discuessions of
the many problems with probabilistic analyses of singular causal statements .

..

8. This analyesis originated with an a casual comment by Pollock
about the work of Cartwright and Eells. Pollock deeserve6 the credit for the
original insight. .
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What (4.40) and (4.41) suggest is that F caul!5es G JUl!5t in cllse the
probability of an F being auch that its being F caused that thing's being G
is sufficiently high.

So smoking causes cancer because the probability of

someone'a smoking causing his having cancer given that he smokes is sufficiently high.
the number r.

It would be a mistake to try to suggest a precise value to

Rather, we should recognize that general causal sentences in-

volve an element of index1cality.

Their meaning depends in part on the con-

text of utterance--the value of r varies with context of utterance.
Notice that the introd.ucUon of Singular causal statements in the
analysis solves many of the sticky problems for previous analyses of general
causal statements.
are gone.

For example, the probleml!5 associated with epiphenomena

Suppose that F causes G, that F causes H, but that G does not

cause Hand H does not cause G.

According to the analysis, that F causes G

and that F causes H entails that:
(4.42) Prob(Gx because Fx/Fx)

~

r, and

(4.43) Prob(Hx because Fx/Fx)

~

r.

However, these two probability statements give us no reason to expect that:
(4.44) Prob(Hx because Gx/Gx)

~

r, or that

(4.45) Prob(Gx because Hx/Hx) ! r.
Indeed, we would expect these probabilities to be quite low.
There is also no problem with irreflexivity, asymmetry or temporal
directedness.

Consider Irreflexivity.

Thinking again of singular causation

as a relation between states of affairs, singular causation is irreflexive,
i. e. for all F and for all x necessarily it is not the case that x's having
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F causes x's having F.
(4.46)

So,

C(Freq(x's having F caused x's having F/Fx) • 0)

or less awkwardly:
(4.47) C(Freq(Fx because Fx/Fx) • 0).
From (4.47) and (4.28) it follows that:
(4.48) Prob(Fx because Fx/Fx) • O.
From (4.41), it follows for all F that it is not the case that F causes F.
Hence, the general causal relation defined by (4.41> is irreflexive.

In

short, the irreflexivity of the general causal relation is inherited from
the irreflexlvity of the singular causal relation.

Similarly, the asymmetry

and directedness of the general causal relation defined by (4.41> could be
shown to be inherited from the asymmetry and directedness of the singular
causal relation.
Even though there may remain problems with (4.41>, hopefully this
attempt illustrates the value of providing analyses of nomic facts in terms
of other nomic facts.

They are anything but trivial.

They provide genuine

illumination as to the nature of nomic facts even though they offer no illuminating explanation of nomic modality.

Another project worth undertaking

is the analysis of singular causal statements.

Of interest would be their

relationship to physical Jaws and whether or not singular causal statements
supervene on non-nomic facts together with law statements.

Again, such an

analysies and such questions are genuinely interesting and deserve attention
even if they shed no direct light on the nature of nomic modality.
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c. Conclusions
More generally, my attempt at the analysis of general causal statements together with the examples of axiomatic prinCiples governing universal
laws and indefinite probability U. e. (4.19)-(4.29» should illustrate that
the second part of my program for advancing the correct account of physical
laws is an ambitious endeavor worth undertaking.

Even though my account of

nomic modality is somewhat discouraging in that it suggests that no illuminating explanation of nomic modality is possible, there is plenty of new
work on physical laws to be done.

The Irreducibility Thesis and the denial

of the Supervenience Thesis !!2. not threaten the livelihood of phUosophers
interested in physical laws.

l. Historical Predecessors
My account of nomic modality has been advanced to one degree or
another by several philosophers.

Jt will be useful to compare my account to

the work of these authors.
a. Early Ancestors
Prior to the nineteen seventies, the authors who advocated an account of laws closest to the account being advanced here were William Kneale
<1949, 1950 and 19(1) and George Molnar (1974).

These authors presented ar-

guments against the traditional reductive descendants of the Naive Regularity Account of laws.
necessity.

They also clearly held that laws involved irreducible

However, it is difficult to say anything more about to what ex-

tant these authors agree or disagree with me.

There has even been some
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controversy in the literature as to whether or not Kneale and Molnar recognized the contingency of laws. 9
b. Pollock and Conceptual Roles
The philolSopher whose work is in the most agreement with mine and to
whom my account obviously owes a great debt ilS Pollock.

He explicitly re-

cogniles irreducibility and implicitly denies supervenience.

Indeed, the

first three chapters of this work could be seen as a detailed attack on his
opposition and, hence, as a partial defense of his position.
Despite my obvious debt to Pollock, this is where student and teacher part philosophical company.

Pollock insists that there is an illuminat-

ing explanation of nomic modality to be given via a non-reductive account of
a peculiar sort--via what he calls lIa conceptual role analysis II .

He des-

cribes his non-reductige approach (which does not apply only to the problem
of nomic modality) in the following two passages (1984b, p. 179 and forthcoming a, p. 167):
If a concept cannot be defined In terms of simpler concepts, then
what kind of informative analysis can be given for it? The essence
of a concept is the role it plays in thought. Concepts are categories for use in thinking about the world.' When we speak of thought
in this context, we mean not just idle and unconnected reflection,
but rational thought. Rational thought is the subject of epistemolOgy. My proposal is that concepts can be given informative characterizations in terms of their role in rational thought. The role a
concept plays in rational thought is determined by two things:
(1) what conlStitutes a good reason for thinking that something exempll£ies the concept or its negation; (Z) what we can conclude from
reasonably held beliefs involving the concept.

9. Anthony Flew Hume '§. Philosophy of Belief (London, 1961), p. 161,
took Kneale al5 not recognizing the contingency of laws. Beauchamp (1974) IIModern NecessitY Theories", p. 37, (and most others) hold that Kneale does recognize the contingency of lawl5.
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In epistemologv I the essential role of concepts is their role in reasoning. Thev are categories in terms of which we think of the world
and we think of the world bv reaaoning about it. This suggests that
concepts are individuated bV their role in reasoning. What makes a
concept the concept that it is is the way we can use it in reasoning,
and that is described bv saving how it enters into various kinds of
reasons, ... . Let us take the the conceptual role of a concept to
consist of (1) what are reasons ... for thinking that something exemplifies it or its negation and (2) what conclusions ... we can justifiablv draw from the fact that something exemplifies the concept or
exemplifies the negation of the concept

I

Similar paragraphs scattered about Pollock '5 work and the first chapter of
Knowledge l!!!Sl Justification (1974) provide his defense of the conceptual
role framework that pervades much of hi& work.
Let us applv the conceptual roJe framework to the problem at hand.
Pollock holds that a concept can be informativelv characterized bv listing
what are reasons for thinking that the concept is exemplified and bv listing
what conclusions can be drawn from the fact that the concept is exemplified.
So I to provide an account of nomic modalitv one must at least provide true
completions of the following schemata.
(4.42) 5'15 believing that ... is a reason for S's believing
Prob(Fx/Gx) • r.
(4.43)

5's believing Prob(Fx/Gx) • r is a reason for 5'5 believing
that ---.

For example ,one might initiallv be tempted to complete (4.42) as follows:
(4.44) 5'15 believing that Freq(Fx/Gx) • r is a reason for 5'15 belleving that Prob(Fx/Gx) • r.
According to Pollock I the resulting 1115t provides an informative characterization of indefinite probabilitv because the concept of indefinite probabilitv (and all concepts) are individuated bv their conceptual role.
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Much more would have to be ,done according to Pollock.

What countl5 as rea-

150ns for thinking that the negation of the concept is exemplified and what
may be concluded from the fact that the negation is exemplified would also
have to be listed.

One might also have to specify the conceptual role of

the concept of being a universal law.

These complications are being ignored

for the sake of simplicity.
Of course, only true completions of (4.42) and (4.43) will be part
of the conceptual role of indefin.tte probability.

Notice, however, that not

!!! true completions of (4.42) and (4.43) belong to the conceptual role of
indefinite probability.

The completions of (4.42) and (4.43) will be uni-

versally quantified sentences--they must hold hold for all cognizers,S, and
for all possible substitutions of the predicates "F" and "G"--and so some
completions will be vacuously true.

For instance, suppose al5 is plausible

that no one hilS ever believed that Reagan is a beagle.

Then, the following

is a true completion of of (4.42):
(4.45) S's believing that Reagin is a beagle is

I

reaBon for believ-

ing tbat Prob(Fx/Gx) • r.
However, Pollock would not want (4.45) included as part of the conceptual
role of indefinite probability.

Only those true completions of (4.42) and

(4.43) which are appropriately basic--normaUvely appropriate for guiding
reasoning--are part of the conceptual role of indefinite probability.

The

constituents of the conceptual of a concept must be epistemlc principles.
An analogy may help to Illuminate the Pollock's proJect.

A phys-

icist might undertake a project similar to the project that Pollock is SUggesting for the philosopher interested in nomic modality.

Suppose, for
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example, that a physicist was interested in the property of having positive
charge.

The physicist might seek completions of the (ollowing schemata:

(4.46) x'e having property ... caul5ed x's having positive charge.
(4.47) x's having positive charge caused x'e having property ---.

The resulting list would specify which of an object 'e states caused it to
exemplify the property of having positive charge and which of an object's
states were caused by that object's exemplifying the property of having

POI5-

iUve charge.
Of couree, the phyeicist would only be interested in true completions just al5 Pollock is only interested in true completions of (4.42) and
(4.43) .

The physicist, however, would not be interelSted in all true comple-

tions of (4.46) and (4.47) any more than Pollock ie interested in all true
completions of (4.43) and (4.44).

For instance, suppose that no object has

ever exemplified the property of being a winged-horse.

Then the following

would be a true completion of (4.46):
(4.48) x's being a winged horse caused X'IS having positive charge.

The physicist would not be interested in (4.48).

The physicist would be

interested in only those completions of (4.46) and (4. 47) which are appropriately basic.

The phyeicist would only be interested in those completions

of (4.46) and (4.47) which are causal

~

just as Pollock is only inter-

ested in those completions of (4.42) and (4.43) that are epistemic principles.

We might even

ISIY

that the list of true completions of (4.46) and

(4.47) which are caue61 laws state the causal

!:2!!t of the property of hav-

ing positive charge jUlSt as the lil5t of true completions of (4.42) and
(4.43) which are epistemic principles state the conceptual role of indef-

inite probability.
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As if the analogy were not strong enough, there are even some philosophers interested in physical laws--Strong Nece5Bitarians--who have
thought that the causal role of properties individuate properties Just as
Pollock thinks that the conceptual roles of concepts individuate concepts.
They presumably would also hold that specification of the causal role of a
property would provide an illuminating philosophical characterization of the
property.

50, Pollock's suggestion is not without precedent.

The novelty

in Pollock's account comes from focusing on reasoning rather than causation.
c. Problems
I want to suggest that the primary problem with Pollock's account
revolves around his claim that concepts are individuated by their conceptual
role.

This claim has questionable consequences with respect to the result-

ant epistemology.

Unfortunately a fully adequate criticism of Pollock's

position would require a lengthy discussion of epistemology.

So, in some

ways the following discussion will only be suggestive.
In order to hold that concepts are individuated by their conceptual
role and, hence, that an informative characterization of a concept can be
given by specifying its conceptual role; Pollock must hold that the epis. temic principles which constitute a concept's conceptual role are necessary
truths.

Pollock clearly recognizes this consequence of his position.

He

holds that "the ultimate issue of epistemology is necessary a posteriori
conceptual analyses" (forthcoming a, p. 194>'

Thus, Pollock's claim that

concepts are individuated by their conceptual role requires that a rather
strong thesis be part of Pollock's epistemology.
epistemic principles are necessary truths.

Pollock must hold that
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That epilStemic principles are not necessary truths is suggested by
the following example.

Consider the Disorients. They are Just like us

except that they have evolved with an imperceptible lens outside their eyes.
This lens makelS everything appear slightly to the the left of its genuine
location.

(Their phenomenal state that results from setting their eyes

straight ahead is identical to the phenomenal state resulting in us when we
shift our eyelS to the right.) Fortunately, their visual beUef-forming
mechanisms are nonetheless reliable.

When it looks as if there is an object

in front of them, they naturally and immediately on that basis come to believe that there is an object slightly to the right of them.

Also suppose

that the Disorients' tactile sensations and tactile belief-forming mechanisms are exactly like ours.

When Disorients touch objects ahead of them,

the objects tactually appear ahead (though visually they appear to the left>
and the Dil5orients' typically come to have the beUef that the object is
ahead.

Now, consider the following sentence:

(4 . 49) X's visually appearing ahead to S is a reason for believing
that x is slightly to the right.
Intuitively, the statement expressed by (4.49) is normatively appropriate
for guiding the Disorients' reasoning.

Hence, in a universe wholSe only in-

telligent beings are Disorients, it would be a true epistemic principle.
However, intuitively the statement expreased by (4.49) 11S not necessarily
true.

It is not actually true.

Thus, epistemic principles are not neces-

sary truths.
Pollock is 11kely to deny that the Disorients universe is genuinely
pOlSl5ible.

As 1 have described the situation, when an object 15 to the right
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of a Disorient it visually appears ahead and the DilSorient usually forms the
belief that it ilS to the right.

1 also said that one would naturallY take

the statement expressed by (4.49) as an epistemic principle in the situation.

Pollock would hold that, IStrictly speaking that the beliefs formed

are not reasonable, i. e. that the statement expressed by (4.49) is not an
epistemic principle.

He would further attempt to sooth intuitions by claim-

ing that there are many genuinely possible universes that are very much like
the Disorients' universe.

There is even a universe where the Disorients are

physically just as 1 described <1.e. they do have the imperceptible lens
outside their eyes) and even form reasonable beliefs when an object is ahead
of them.

But these creatures could not arrive at their beliefs via the in-

ference which 1 described the Disorients as making.

They either have an

appearance state that is slightly different from the appearance state of the
Disorients or form beliefs with slightly different content than the Disorients' beliefs.
1 am not convinced by this Polloc1cian response.

For me, the natural

intuition is that the DilSorientlS' universe is a possible universe.

It ilS

pOlSsible that an object visually appear !l!!!!! to a Disorient, that the
Disorient believe that the object is tQ. the right, and that lSubsequent
belief be reasonable.

The inference is

ISO

common and irresistible (not

to mention reliable) that it is difficult to hold that the inference would
not be realSonable.

It also difficult to accept that if a Disorient-like

creature ilS to have reasonable beliefs about the relative location of objects that the beliefs or the appearance states upon which they are based
must not be the beliefs and appearance states I described.

It ilS difficult
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to accept that Timmy (a human) and Timmy's Disorient twin could not be expressing equally reasonable beUefs with identical content in uttering liThe
tree is to the right" because the Disorient's beUef is typically based on
the tree's visually appearing slightly to the left and Timmy's is typically
based on its visually appearing ahead.

There are

80

many other

~ources

for

obtaining the relevant concepts; e. g. tactile sensations, entailment relations with other concepts, innateness, etc.; that all Disorients could have
the concepts of being ahead and being slightly to the right.
Of course, Pollock would not share my intuitions and 1 am not sure
what else to say in their defense10 other than to continue an analogy begun above. The PollocJcian response sounds lilee the responses Strong Necessitarians about physical laws have made for years to counterexamples purporting to show that causal laws are not necessary truths.

For example,

someone who thought causal laws were contingent might suggest the following.
Consider a universe in which a particle's having positive charge is always
followed by its beginning to decay.

It might be in this world that there il5

a causal law that a particle's having positive charge causes it to decay.
Yet, in the actual world (let us assume) there are particles with positive
charge that do not immediately begin to decay.
essary truths.

So causal laws are not nec-

A Strong Necessitarian would insillt, however, that the pos-

sible world described is not genuinely possible.

He would insist that what

individuates the property of having positive charge and the property of decaying--what malees those properties the properties that they are--are their

10. This is why 1 talee my criticisms of Pollocle in some ways only
to be suggestive.
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causal roles.

So, the possible world described is not genuinely possible.

If the particles really are exhibiting the property of having positive

charge and the property of decaying then necessarily there is no caulSal law
relating the particles' states.

The Strong Necessitarian would also say

that there are genuinely possible worlds very much like the world described
where the states of the very same particles are related by causal laws.
However, in such worlds, the particles are not exhibiting the properties of
having positive charge and decaying.

The particles would be exhibiting very

similar, but different properties.
This Strong Necessitarian response is generally acknowledged to fail
with respect to the modal status of the causal laws.

The intuition that the

possible world with causal laws that are different from our own is genuinely
possible is quite strong even though it ilS difficult to say anymore in defense of these intuitions.

Similarly, I am inclined to take Pollock's re-

sponl!le as failing with respect to the modal status of epistemic principles.
One should suspect that epistemic principles, like causal laws, are not
necessary truths.

Thus, one should also be sUl5picious of Pollock's non-

reductive account of nomic modality.

The project has the quel5tionable con-

sequence that all epistemic principles are necessary truths.
4,.. Projective Theories

Ayer (1974), J. L. Mackie (1974)' Simon Blackburn (1984) and others
(Nagel 1961, Braithewaite 1953) would agree with much of what wal5 argued in
chapters two and three.

These authors do not offer any l!Iort of reductive

account of phYl!lical lawlS and mOl!lt of these authorl5 appear to have nominalistic leaningl5.

Yet, these authors would not be willing to accept the
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account of nomic modality (or lack of an account> being euggeeted here.
The5e author5 are eometimes referred to as "Modern Regularity Theorists" or
"Humean5".

1 take them to be ProJectiviste.

What could they be

UP

to?

a. The Theories
Ayer <1974, pp. 88-89) characterizee his endeavor as follows:
My suggestion is that the difference between our two types of generalization U. e. accidentally true and universal laws] lies not ISO
much on the side of facts which make them true or false, as in the
attitude of those who put them forward. The factual information
which is expressed by a statement of the form "for all x, if K has cP
then x has *" ilS the same which ever way it is interpreted. For actual valuee of x, they do not differ with respect to anything that
actually happens. Now, I do not wieh to say that a difference in
regard to to mere possibilities is not a genuine difference, or that
it is to be equated with a difference in the attitude of thoee who do
the interpreting. But I do think that it can best be elucidated by
referring to euch differences in attitude. In short, I propose to explain the distinction between generalizations of law and generalizatione of fact, and thereby to give eome account of what a law of nature is, by the indirect method of analyzing the distinction between
treating a generalization as a IStatement of law and treating it as a
statement of fact.
In the last portion of the preceding quote, Ayer appears to be suggeating
the following.
laws.

First, give

UP

the project of giving a reductive account of

Second, take on a new proJect.

There is something else that can be

done (another kind of account of nomic modality that can be given).

This

eort account involves providing a reductive analysis of the epistemically
tinged locution "5 is treating the generalization that all F's are G as a
Jaw" . This Ayer claime will provide further elucidation of nomic modality--it will in eome way further elucidate the difference between universal
lawlS and accidentally true generalizations.
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Portions of Blackburn's Spreading U!!.

~

U 984, pP. 158-159)

sound similarly harmless:
... the world is perceived as capable of providing nothing but some
one kind of states. So the A-states of affairs [1. e. the mysterious
realm of factsl have to be brought down to B-earth , and the natural
way to set about this is to equate A-Itatements with particular Bstatements. But is it 'the only way? To put it the other way round,
if we find that we cannot equate the content of some particular Astatement with anything claimed in purely B-terms, does this show
that in committing ourselves to A-statements we are claiming th&re to
be other realms of fact than B-facts?
Most twentieth-century philosophy, and ways of writing the history of philosophy, suppose that the answer is obviously that we are.
The option is either to attempt a reduction, or to to admit more
facts, more and different objects of knowledge, into our ontology and
epistemology. But there is another option. What philosophers certainly want is a way of explaininq our propensity to use and understand the problematic vocabulary given only that we live in a world
in which we are sensitive to no more than the underlying truths .
. . . But must such an explanation proceed by reducing the content of
the original vocabulary, showing that exactly the same can be said in
the underlying B-terms? We can appreciate that it need not do so ...
There is a lot in this paragraph that is problematic as applied to nomic
modality which I shall return to below.
(j)

However, it should be clear that

the pOSition he is describing is not a reductionist position, but

(11)

he does hold that some other sort of explanation of the nomic facts in terms
of non-nomic facts can be given.
If one focuses on these portions of the Projectivlsts' proJects, the

similarities to Pollock are obvious.
recognize the irreducibility of laws.

Both Pollock and the ProJectivists
Yet, they also hold that a positive

theory of nomic modality can be provided by examining related epistemically
tinged locutions.

The ProJectivists and Pollock both take an epistemo-

logical approach to giving an account of law8.

Given this much, Projec-

tivists could still accept that nomic sentences may be objectively true in
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jUlSt the same way that standard non-nomic sentences are.

Projectivists

would then only differ from Pollock with respect to their positions on the
precilSe form that a positive theory of nomic modality should take. 11
However, the harmless ProJecUvists described above who have so many
similarities with Pollock are not the true ProJectivists.

True ProJec-

Uvists take a very disparaging view of nomic modality and tend toward an
mtl,-realism about statements of universal laws, statements of indefinite
probability, and the whole gambit of what appeared to be nomic facts.

That

is, true ProJectivists typically hold that nomic sentences are not and cannot be objectively true in the same way that standard non-nomic sentences
are. 12
To sketch Projective theories generally, consider the following
scenario.

Suppose that Brian is sitting in the bleachers at Wrigley Field

and Billy Williams makes a great catch.

Brian shouts "Hooray I Williams

caught the ball." It is true that, in making the utterance, Brian meant
something and that his entire utterance has meaning.

It is also true that

both the former part <1.e. "Hooray I") and the latter part U. e. "Williams

11. Brian Skyrms comes especially close to holding a position 11ke
Pollock's. It frequently sounds like he is trying to give an illuminating
explanation of nomic modality by describing the role probability plaYl5 in our
scientific reasoning and scientific practice. But Skyrms takes himself to be
a Humean. He does not clearly hold that law statements are objectively true
in the same way that non-nomic sentences. Notice that no matter how Skyrms is
interpreted problem (Z) raised for the SkYrmsian reductionist in chapter two
still applielS.
1Z. ProjecUviste with respect to nomic sentences are likely to be
ProJecUvists with respect to ethical sentences, epistemological eentences,
psychological sentences, etc. Here, 1 am taking "standard non-nomic fientences" to be those non-nomiC sentences not involving any normative or other
modal elements.
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caught the ball") of the utterance make a contribution to the meaning of the
utterance as a whole.

However, only the latter part of the utterance can

straightforwardly be said to have a truth condition.

Furthermore, an intui-

tively plausible story can be told about Brian's utterance.

It is intui-

tively plausible to think that in making the utterance Brian projected or
expressed some attitude, i. e. his approval of the fact that Williams
caught the ball.

It is important to recognize that in claiming that Brian

projected or expressed an attitude; we are not saying that Brian, in making
the utterance, meant that Brian approved of William's catch.
Projectivists construe the familiar operators, connectives, and
predicates involving nomic modality much as Brian's utterance is treated in
the paragraph above.

A Projectivist would hold, for example, that in utter-

ing the following sentence:
(4. SO) It is a law that all bodies with no net force exerted on
them have no net acceleration;
the speaker uttered something with meaning, that both the former and the
latter part of the utterance make a contribution to the utterance '5 meaning
as a whole, but would also hold that only the latter part of the utterance
straightforwardly has a truth condition.

The Projectivist would go on to

say that the speaker, in uttering (4. SO), projected or expressed some
attitude of his.

Furthermore, in giving this account of the utterance, the

ProJectivist definitely would not be saying that the utterance meant that
the speaker had a certain attitude.
It is natural to inquire as to what attitudes are projected by ut-

terances involving the various nomic operators and predicates.

Ayer has
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tried to be explicit about the nature of the operator "it is a law that
II

(This is where the analysis of the epistemically tinged locution

comes in, i. e. as providing further illumination about the attitudes proJected .) He suggests that its nature is to be discerned by considering what
it is for a generalization to be a treated as a law:

"A person A was treat-

ing a statement of the form 'for all x, if I x then .x as expressing a law
I

of nature, if and only if there was no property X which was such that the
information that a value of ex of x had X as well as I would weaken ·his belief that ex had"'." (This is Peacocke's statement of Ayer's analysis.

See

Peacocke (1980, p. 43>') A Ayerian Projectivist might then claim in uttering (4.50) the speaker projected his lIattitude" of treating the general1zation as a law; an attitude Ayer has attempted to analyze.

Blackburn

spends little time discussing the operator lIit is a law that ... ", but he
does mention that Projectivists have associated the following attitudes with
the following locutions:
Saying that X causets Y

• Offering X ats an instrument or recipe for
obtaining Y

Saying that a statement • Endorsing it
is true
Saying that a statement • Expressing guarded as!5ent to it
is probable
Saying that a statement
is possible

• Refusing to endorse ruling it out of
consideration

All of the above locutions are relevant to physical laws and nomiC modality.
The sketch of Projective theories given above is admittedly rough.
It does, however, allow as careful a characterization of Projective theories

as the literature permits.

All Projective theories about physical laws hold
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(1)

that nomic sentences are projective sentences, i. e. that they somehow

crucially involve the proJection or expreeion of an attitude, (11) that
nomic sentences do not mean that the utterer has the attitude proJected, and
(U1> that nomic sentences and all other projective sentences d1£fer significantly from non-projective sentences as regards their objective truthvalue.

Notice that characterizing claims

vague.

We have very Uttle to guide us as to what it means to say that

(1)

and (111) are incredibly

nomic sentences "crucially involve" the projection of an attitude and to say
that nomic sentences "d1£fer significantly" from non-projective sentences as
regards their objective truth-value.
sessed, the vagueness of claims

(1)

l£ Projective theories are to be afi-

and Ui1) must be removed.

One way to try to fill in a Projective theory would be to accept a
Fregean framework and hold that the meaningfi of non-embedded, declarative,
non-projective sentences are proPositions.

(Here 1 am, for simplicity, ig-

noring problemfi associated with indexical1ty.) In contrast, one could accept that the meaning of a sentence of the form lilt 1s a law that 5" is an
ordered pair of an attitude <1ntuitively, the attitude projected) and a
proPofiition.

Such a theory Qual1£Jes as a Projective theory because

(J)

law

sentences crucially involve--1. e. as part of their meaning involve--the
projection of an atUtude; (11) law sentences do not mean that the speaker
has the atUtude proJected--on this theory law sentences are not even propositional; and (1i1) law sentences, as regards their objective truth value,
d1£fer Significantly from non-projective senses--non-proJecUve sentences
are straightforwardly true or false in the sense that a non-projective
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sentence is true just in case the proposition which is its meaning is true
while law sentences, not being propositional, would not be straightforwardly
true or false.
• • • II

The attitude projected by the operator "it is a law that

might be held to be the attitude one has when one is treating the gen-

eralization as a law.
locution.

This Pro;ectivist might adopt Ayer's analysis of this

Within this framework, the theory could be extended to other

problematic operators.

All non-embedded projective operators on non-

projective sentences could be taken to have as their meaning an ordered pair
of an attitude and a proposition.
Many problems would require further attention before this Projective
theory would be complete.

One problem is that the Projective theory 1 am

beginning to fill in is that it has given no account of the role of embedded
projective sentences.

Consider the indicative conditional:

(4.51) Jf it is a law that all ravens are black, then all ravens are
black.
No ordinary, straightforward account of the indicative conditional will obviously be of help here since the antecedent is not propositional and so (at
least straightforwardly) does not have a truth-value.

A second problem is

that nothing has been suggested as to how to treat projective operators operating on projective sentencees.

There are sentences of English involving

supposedly projective operatores where the contained sentences are, according
to this Projective theory, non-proPositional.

For example:

(4.5Z) It is probable that it is probable that all ravens are black.
As yet no account of the meaning of sentences like (4. S1) and (4. SZ) has
even been attempted.

J do not mean to suggest that these two problems
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cannot be addressed.

I am only pointing out the kind of work Projectivists

must do.
Another historically important Projective theory bolds that all Bentences are propositional.

It holds, for example, tbat the meaning of (4.50)

is the proposition that it Is a law that all bodies with no net force exerted on them have no net acceleration.

This Projective theory also holds that

all nomic propositions are (strictly speaking) false, but admits that the
utterancel5 involving the nomic operators and predicates are nonetheless
useful for projecting attitudel5.
theory because

(i)

This theory qualifies as a Projective

nomic sentences crucially involve--i. e. are useful for-

-the projection of attitudes;

(i1)

nomic sentences do not mean that the

speaker has the projected attitude toward a proposition; and (iii) nomic
sentences, as regards their objective truth-value, differ significantly from
non-projective sentences--all nomic sentences are false.

Blackburn attri-

butes something like this eort of Projective theory to Mackie and Ayer.
It is important to recognize that the varieties of Projective

theories are end lees . Yet another Projective theory might drop the Fregean
framework entirely and hold that no eentences have prOPOSitions as their
meanings.

The varieties of Projective theories are endless because the

characterizing claims of Projective theories are
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incredibly vague.

b. Problems
Needless to say, J find little in Projective theories which is attractive other than the fact that they are not reductionist.
1. To begin, there are objections to the few analyses of the epistemically tinged locutions given by Projectivists.
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COnl!sider the Ilnalysis proposed by Ayer.

It is subject to the fol-

lowing counterexample.
A man lIay hold may hold it to be a law of nature that plants of a
certain kind grow only where the temperature never faUs below
freezing point, even if his belief that the temperature around a
given plant has never fallen below freezing point is weakened when
he is informed that it originally grew in Iceland for several years
and was transplanted from there.
This example is due to Peacocke <1980, Pp. 43-44).

Peacocke goes on to dis-

cuss possible revisions of Ayer's original analysis, further problems, and
problems in Macki. 's discussion of counterfactuals.
Furthermore, the analyses all seem to be dangerously close to
another problem.

It is not at all clear that the analyses of the ep1ste-

mically tinged locutions elucidating the attitude projected by nomic sentences can be .tated non-nomically.
that this may be the case.

Ayer <1972, P. 132) clearly recognizes

But if no non-nomic analysis can be given of the

epistemically tinged locutions addressed by Projectivists, no elucidation of
nomic modality has been gained by turning our attention to these locutions.
2. The second and most important objection is that there is very
little motivation for ProJecUve theories.
The only motivation for Projective theories to be found in ProjecUvist writings i& that, given irreducibility, to recognile universal law
l5entences and probability sentences as true in the straightforward way that
non-nomic sentences are would sUck us with a rich ontology and a troublesome epistemology.

Blackburn clearly is motivated by such concerns in the

passage quoted above where he says ..... the option is either to attempt a reductton, or to to admit more facts, more and different objects of knowledge,
into our ontology and epistemology."
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There are no grounds for either the Projectivists' ontological concerns or their epistemological concerns.

The discussion in chapter three

and the first section of this chapter should have convinced us that there
are no grounds for ProjecUvists' ontological concerns.
modality is consistent with Nominalism.

My account of nomic

It does not require positing ab-

stract enUties of any sort (e. g. nomic facts, nomic relations, physically
possible worlds).

Yet, my account recognizes that nomic sentences are

I5traightforwardly true or false in the same way that non-nomic sentences .
are.

As regards the objectivity of their truth-value, they are no different

from non-nomic sentences.

In the following chapter, 1 will also show that

there are no grounds for Projectivists' epistemological concerns.

My ac-

count of nomic modality is compatible with the highly plausible epistemological doctrine of Empiricism.

Thus, there il5 no motivation for Projective

theories.
3. The final problem to be raised for Projective theories concerns
the number of distinct attitudes that mUl5t appealed to in order to make
lSense of ordinary parlance.

1 doubt that cognizers really have lSuch atti-

tudes in any sense consistent with Projective theories.
As an example, let us consider the Projective theory filled in above
within a Fregean framework which treatl5 non-embedded nomic sentences as nonproPol5it1onal and let us ISUPpOl5e that this Projective theory treats the
predicate " ... il5 true" al5 projective--al5 projecting an attitude of endorsement.

Then, conl5ider the following example.

Suppose Harvey believes that

all ravens are white, that Harvey hal5 good evidence for the proposition, and
that Harvey hal5 previoul5ly been rather skeptical.

Also l5uppose that Sam
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knows all of this, knows that it is not the case that all ravens are white,
and has been encouraging Harvey to be less skeptical.
Sam utters "Harvey's belief is true".

Finally, suppose that

An initially puzzling aspect of the

Projective theory under consideration is that it appears to have as a consequence that Sam is completelY beyond criticism in uttering what he did.
The Projective theory in question says that in uttering "Harvey's belief is
true" Sam projected his endorsement of Harvey's belief.

But since Sam does

does endorse Harvey's belief, it appears that it is appropriate to utter
what he did.

IntuiUvely, this is all very strange.

Though it is appro-

priate for Sam to endorse Harvey's belief, intuitivelY Sam has made an error--indeed, a criticizable error--in uttering what he did because Sam knows
that it is not the case that all ravens are white.
The Projective theory under consideration has a line of response to
this puzzle which illustrates a more serious problem with Projective theories in general.

The ProjecUvist could hold that though Sam might endorse

Harvey's belief in one sense he does not endorse Harvey's belief in another
sense and it is only the latter sense which is projected by the predicate
" ... is true".

In essence, the Projectivist would be claiming that endorse-

ment comes in at least two flavors, which we might label "endorsement1"
and lendorsement2", and is claiming that while Sam endorses1 Harvey's
belief; uttering" ... is true II only projects endorsement2.

So, Sam is not

beyond criticism because he has projected an attitude he does not have.

1£

he wanted to project his endorsement1 of Harvey's belief, it would be better for him to utter "Harvey's belief is epistemically jUlStified".

Notice

to make this relSPonse work, the ProjectivJst really will have to say that
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there are many varieties of endorlSement--not just two: one typically projected by uttering "... is true", another by uttering "... ilS epilStemically
jUISt1fied", another by uttering "... is pragmatically Justified ", etc.
The problem with this response of this Projectivist is that its
plausibility turns on there eXisting the many varieties of endorsement
needed for his theory.

However, there simplY are not the varieties of

endorsement that this Projectivist requires.

We ordinarily alScribe all

sorts of beliefs to cognizers and even endorlSements, but we ordinarily do
not ascribe the plethora of different sorts of endorsements needed for this
Projective theory and the Projectivist has given
our ordinary psychological ascripUonlS.

UIS

no reason to question

(It may be that part of the initial

plausibility of the ProjecUvilSt's response to the puzzle derives from the
following distinction. ,We can and do distinguilSh many "varietielS" of endorsement in a very derivative way.

One might endorse a belief because it

is true or one might endoree a belief because it !§. epistemically justi-

UM. These "varieties" of endorsement exist. But this cannot be the Projectivist's two varieties of endorsement IS • To say that Sam endorses2
Harvey's belief cannot mean that Sam endorses it because it is true.
would undermine Projectiv1st'lS project.

This

No account of truth would have been

given.) More generally, all Projectivists are going to have to appeal to a
variety of unusual psychological attitudelS.

Their only reason for thinking

that these attitud.s exist is that they are needed for their theories and
they cannot give any characterization of these attitudes other than that
they are the attitudes needed for the theory.

This could hardly lead us to

think that our common-sense psychology is mistaken.
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The problem with psychological attitudes facing all Projective theories is reminiscent of one of the problems facing Nomic Realism.

Projective

theories and Nomic Realism are moved to assert the existence of something
U. e. various psychological atUtudelS and nomological relaUons respectively) because of a misled search for reductive truth-makers.

Nomic Real-

ists, not finding any reductive truth-makers in the world, take their search
to metaphysical heaven and posit nomological relations.

ProjecUvists, not

finding any in the world and wisely wishing to avoid venturing into metaph'lSical heaven, conclude that there are none and conclude that nomic sentences are not true in the same way that non-nomic sentences are.

But to

account for the meaning or usefulness of nomic sentences, Projectivists venture into the psychologist's laboratory and claim that there are a variety
of unusual psychological attitudes.

Nomic Realists can give no character-

ization of the nomological relations other than the characterization that
they are the truth-makers for law sentences and no reason for thinking they
exist other than that they are needed to be the reducUve truth-makers for
law sentences.

Projectivists have an analogous problem.

They can give no

independent characterization of the mysterious psychological attitudes proJected by the utterances of nomic sentences and their only reason for thinking they exist 115 that the, are needed according to their theories to account for the meaning or usefulness of these utterances.
Thus, all Projective Theories are subject to three objections: U>
the few analyses ever given by ProjecUvists of epistemically tinged locutions are subject to counterexample, <11> there is no motivation for the
theories, and Ui1> Projective theories must posit a variety of unusual
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psYchological attitudes that it is not plausible to ascribe to cognizers.
The most important of these objections is the second.
are

250

extreme and have been
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Projective theories

vaguely formulated that they should not be

advocated without very strong motivation and it looks as if there is no
motivation for advocating these theories at all.

l. Conclusions
Given the variety of issues discussed in this chapter, it will be
useful to take stock of where we stand.
A program for advanCing a correct account of phYsical laws has been
formulated.

The first part of the program consists of acceptance of the Ir-

reducibility Thesis and the denial of the Supervenience Thesis.

There was

also an attempt to make clear one of the attractions of this first part of
the program, i. e. its consistency with Nominalism, by briefly addressing remaining ontological worries a Realist might have.
program provides for

(1)

The second part of the

the specification of aXiomatic principles governing

universal laws and statements of indefinite probability and
analyses of nomic facts in terms of other nomic facts.

(11)

advancing

Some axiomatic prin-

ciples governing universal laws and indefinite probabilities were suggested
and an example of an analysis of nomic facts in terms of other nomic facts
was given.
Some time was spent in this chapter reviewing other accounts of
physical laws which recognize irreducibility.
into two classes.

These accounts divided nicely

There are those, like mine, which are clearly realist

with respect to law sentences and there are Projective theories.
account was the most developed member of the first class.

Pollock's

The obvious
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overlaps in our accounts were pointed out and the differences discussed.
Then, an attempt was made to clarify the various Projectiv1st positions and
criticisms were raised.

CHAPTER V
THE CHALLENGE OF EMPIRICISM
The arguments of chapters two and three have lead to two central
conclusions concerning nomic modality: the Irreducibility ThesiS and the
denial of the Supervenience Thesis.
strongly resisted in the past.

Both of these conclusions have been

Much of the resil5tance has been motivated by

the belief that the Irreducibility Thesis and the denial of the Supervenience Thesis threaten a highly plausible epistemological doctrine.

That doc-

trine is Empiricism, i. e. the thesis that all non-analytic knowledge and
justified belief derive their high epistemic status from sense perception.
This final chapter will be spent responding to the challenge of Empiricism.

1.. I!!.!t Initial Challenge
There are two arguments which constitute the challenge of Empiricism.

One specifically argues for the incompatibility of Empiricism and the

Irreducibility Thesis.

The other specifically argues for the incompatibil-

ity of EmpiriCism and the denial of the Supervenience Thesis.
These arguments usually are not prelSented in as rigorous a manner as
they shall be presented here.

Instead, epistemological concerns about the

irreducibility and non-supervenience are usually only alluded to.

For ex-

ample, Mackie <1974, P. 96) states:
This seems to point to a distinction between what is asserted by a
law-statement and by an "accidental" universal of the form "All A's
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happen, as a matter of fact, to be B's," which would compel us to reJect a Humean or Regularity theory of causation and admit that causal
laws involve "connections" not reducible to concomitances and sequences. But such "connections" would constitute a difficulty for
empiricism: how could we discover them ... ?
Similarly brief allusions to the incompatibility of Empiricism and my central conclusions concerning nomic modality are made by a wide variety of authors (Beauchamp and Rosenberg 1981, pp. 1Z3-1Z4; Blackburn 1984, P. 158 and
scattered about; Braithwaite 1953, p. 11; Nagel 1961, P. 52; Karl Popper
1959, P. 437; and van Fraassen 1980, p. 2),

In presenting the arguments

more rigorously below, 1 have tried to be as sympathetic to these authors as
possible.
Both arguments begin with two highly plausible assumptions.

The

first highly plausible assumption made by both arguments is that humans (or
at least the scientifically minded humans) have Justified beliefs1 of
universal law statements and of non-analYtic statements of probability.
Newton, for instance, had the Justified belief that it is a law that all
bodies with no net force exerted on them have no net acceleration.

The

second highly plausible assumption made by both arguments is that these
Justified beliefs about physical laws do not derive their high epistemic
status directly from perception.

It is plausible to think that the only

evidence which derives directly from perception--all that we have "direct
perceptual access" to--is non-doxastic sense data.

1 . Both arguments could be raised with respect to either knowledge
or Justification. For the sake of simplicity, I shall raise the arguments
and address them only with respect to Justification.
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Notice that the two highly plausible aSI5U1DPtions together entail
that if Empiricil5m is true then our JUI5t1fied beliefs about physical laws
derive their high epistemic status indirectly from perception.

It fo))owl5

from the definition of Empiricism that all Justified beliefs of universal
law statements and non-analYtic statements of probability derive their high
epistemic status either directly or indirectly from perception.

This

together with the two highly plausible assumptions that we have Justified
beliefs about physical laws and that they do not derive their high epistemic
status directly from perception gives us the reported entailment.
The argument for the incompatibility of Empiricism and the Irreducibility Thesis continues: if the Irreducibility Thesis is true, then our
Justified beliefs of universal law statements and I5tatements of probability
do not derive their high epistemic status indirectly from perception.
Support for this premise is sketchy, but it would gO something like this.
If our Justified beliefs about physical laws derive their high epistemic

status indirectly from perception then we must make an inference to beliefs about physical laws--an inference which precedes ultimately from nondoxastic sense data.

But if there il5 no reduction of law statements to non-

nomic facts then there is no way to even begin to bridge the epistemic gap
between beliefs about physical laws and non-doxastic sense data.

So, the

inference cannot give rise to justified beliefs about physical laws.

The

inference cannot be justification-conferring.
The argument for the incompatibility of the Irreducibility Thesis
and Empiricism concludes that if the Irreducibility Thesis is true then Empiricism is false.

Given that if the Irreducibility thesis is true then the
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relevant justified beliefs

~

run' derive

their high epistemic status

m-

directly from perception and given that the two highly plausible assumptions entail that if Empiricism is true then the relevant Justified beliefs
do derive their high epistemic status Indirectly from perception, it
follows logically that if the lrreducibility Thesis is true then Empiricism
is false.
The argument for the incompatibility of Empiricism and the denial of
the Supervenience Thesis 15 similar.

In addition to the two highly plausi-

ble assumptions with which it begins, this argument holds that if the Supervenience Thesis is false then again our justified beliefs about physical
laws do not derive their high epistemic status indirectly from perception.
The support for this premise goes as follows.

If our knowledge and justi-

fied beliefs about phYSical laws derive their high epistemic etatus indirectly from perception then we must make an inference to beliefs about
physical laws--an inference which precedes ultimately from non-doKasUc
sense data.

But if the Supervenience Thesis is false then it may be the

case that what generalizations are laws and what statements of probability
are true is not determined by the non-nomic, nominaJ!stically respectable
facts.

In other words, it may be consistent with all the non-nomic, nomin-

alistically respectable facts that some universal law statements or statements of probability be either true or false.

But then, since the non-

doxastic sense data provided directly by perception could (at best) only
determine the non-nomic, nominalistically respectable facts, the perceptual
evidence would not determine which universal law statements and statements
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of probability would be true.

So, "again there i6 no way that the necessary

inference could produce justified beliefs about laws.
The argument for the incompatibility of Empiricism and the denial of
the Supervenience Thesis concludes that if the Supervenience Thesis is false
then Empiricism is fallSe.

Given that the falsity of the Supervenience The-

sis implies that the relevant justified beliefs C12. n.g1 derive their high
epistemic status indirectly from perception and given that the two highly
plausible assumptions entaU that if Empiricism is true then the relevant
justified beliefs !!2. derive their high epistemic status indirectly from
perception, it follows logically that if the Supervenience Thesis is false
then Empiricism is false.
Thus, we have one argument which appears to show the incompatibility
of Empiricism and the Irreducibility Thesis and another argument which appears to show the incompatibility of Empiricism and the denial of the Supervenience Thesis.
cism.

These two arguments constitute the challenge of Empiri-

1£ I wish to hold to my account of nomic modality, 1 must answer this

challenge or give up the highly plausible epistemological doctrine of Empiricism.

These are not by any means the only epistemological arguments that

conceivably could be raised against my account of nomic modality.

For in-

stance, it is conceivable that one might argue that irreducibility is in,consistent with our knowledge that our beliefs about phYSical laws are justified.

In other words, one might argue that the Irreducibility Thesis pre-

vents us from having a kind of epistemological knowledge about our beliefs
about laws.

However, the epi5temological challenges raised above are the

most basic.

For this reason, theY will be the focus of my discussion,
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Two Instructive Analogies

The challenge of Empiricism resembles many skeptical problems from
the history of phlloeophy.

Considering theee skeptical problems ehould help

us to better appreciate the challenge of Empiricism.

It will also help to

suggest the correct reply.
One class of skeptical arguments that shares many Similarities to
the challenge of Empiricism was already discussed at the end of chapter two.
These arguments are thoee which conetitute the problem of the external
world.

Such argumente take as highly plausible assumptions that we do not

gain justified beliefs about the external world directly from perception.
One such argument continues that if physical object facts are not reduci-

!!!! to sense data facts then the required inference from the non-doxastic
sense data provided directly by perception to beliefs about phYsical objects
cannot be justification-conferring.

Another such argument continues that if

physical object facts do not supervene on sense data facts then the required inference cannot be justification-conferring.
ternal world, then, forces us to choose between

(i)

The problem of the exaccepting that physical

object facts reduce to and supervene on senee data facts, (1i) accepting a
skepticism about the external world, or

(111)

denying Empiricism by positing

some non-perceptual faculty to account for our justified beliefs about the
external world.
Another class of ekeptical arguments sharing many eimilarities to
the challenge of EmpiriCism are those constituting the problem of other
minds.

These arguments take as a highly plausible assumption that we do not

gain Justified beliefs about other minds directly from perception.

One such
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argument continues that if psychological facts are not reducible to behavioral facts, then the required inference to beliefs about other minds cannot
be Justification-conferring.

Another such argument continues that if psych-

ological facts do not supervene on behavioral facts then the required inference to beUefs about other minds is not Justification-conferring.
problem of other minds, then, forces us to choose between

(1)

The

accepting that

psychological facts reduce to and supervene on behavioral facts,

(11)

ac-

cepting a skepticism about other minds, or (1i1> denying Empiricism by positing some non-perceptual faculty to account for our Justified beUefs about
other minds.
Thus, the analogies should be clear.

The problem of the external

world, the problem of other minds, and the challenge of Empiricism each assume that all Justified beliefs about facts within a supposedly problematic
domain do not derive their high epistemic status directly from perception.
So, 1£ Empiricism is true I these Justified beUefs must derive their high
epistemic status indirectly from perception.

Each also aS5umes that unless

the facts within the supposedly problematic domain reduce to and supervene
on facts in a supposedly less problematic domain there is no way that the
required inference could be justification-conferring.
appears that we are faced with the choice of

(j)

So,

in each case it

accepting that the facts

within the sUPPolSedly problematic domain reduce to and supervene on facts
within the supposedly less problematic domain;

(11)

accepting a skepticism

with respect to facts with in the supposedly problematic domain; or (iU)
denying Empiricism by positing some non-perceptual faculty of intuition
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accounting for our justified beliefs of facts within the supposedly problematic domain.
These analogies hopefullY clarifY and help to motivate the challenge
of Empiricism to my account of nomic modality.

The real importance of these

analogous skeptical arguments, however, is not the way in which they help to
motivate the challenge to my account of nomic modality.

Rather, their real

importance is that they begin to undermine that challenge.
The challenge of Empiricism is being considered as an argument for
the reducibility and supervenience of phYsical laws.

Similarly, the problem

of the external world and the problem of other minds were once used as arguments for reducibility and supervenience.

The problem of the external world

was once advanced by philosophers maintaining that physical object facts
reduce to and supervene on sense data facts.

Such philosophers, i. e. phe-

nomenalists, --assumed that Empiricism is true and that we bumans have Justified beliefs about physical objects.

Phenomenalists concluded that phys-

ical object facts reduce to and supervene on sense data facts.

The problem

of other minds was advanced by philosophers wishing to maintain that psychological facts reduce to and supervene on behavioral facts.

These philos-

ophers, i. e. behaviorists, assumed that Empiricism is true and that we have
justified beliefs about other minds.

Behaviorists concluded that psycho-

logical facts reduce to and supervene on behavioral facts.
The analogies begin to undermine the challenge of Empiricism because
nothing has been more obvious in the recent history of philosophy then that
phenomenalism and behaViorism fail.

Most philosophers are also not persuad-

ed to accept a skepticism with respect to the external world or I5kepticism
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with respect to other minds nor to deny Empiricism.

We should suspect

that there is a better way to address the problem of the external world and
the problem of other minds--a way that carries over to the challenge of Empiricism.
There is.

The correct manner of approaching the problem of the ex-

ternal world and the problem of other minds has frequently been advanced by
epistemologists. 2 This approach can be viewed as suggesting that the
best rearrangements of the traditional problems are as follows.

Rather than

construing the arguments constituting the problem of the external world as
arguments for skepticism, as arguments against Empiricism, or as argument
for phenomenalism, we should construe these arguments as arguments against
the original epistemological assumptions associated with the arguments.
Rather than construing the arguments constituting the problem of other minds
as arguments for skepticism, as arguments against Empiricism, or as arguments for behaviorism, we should construe the arguments as arguments against
the original epistemoloAical assumptions associated with the arguments.
We should accept as assumptions that we have justified beliefs of facts
within the supposedly problematic domain, that Empiricism is true, and that
irreducibility and non-supervenience reign.

What should be concluded is

that the required inferences to beliefs involving the supposedly problematic
facts may be justification-conferring even granted irreducibility and nonsupervenience.

Z. See Chisholm (1977); 'Pollock (forthcoming b), pp. 4-8; and Pollock
(1914) . Even Alvin Goldman <198(1), pp, 33-39, whose epistemology differs so
greatly from Pollock's and Chisholm's, suggests further analysiS of epistemic
locutions as the most fruitful way of answering the skeptic.
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Thi!!S approach to more traditional !!Skeptical problem!!S !!Should also be
taken with respect to the challenge of Empiricism to mv account of nomic modalitv.

We !!Should accept the two highly plausible assumptions that we do

have justified beliefs about ph vesical laws and that these justified beliefs
do not derive their high epistemic estatus directly from perception.

We

should accept the IrreducibilitV Thesis and the denial of the Supervenience
Thesis.

We should accept the truth of Empiricism.

What needs to be re-

jected is the assumption that if the Irreducibilitv Thesis is true then the
required inferences could not give rise to justified beliefs about physical
laws and the assumption that if the Supervenience Thesis is false then the
required inferences could not give rise to justified beliefs about physical
laws.
Thus, on the strength of the analogies to the more traditional skepUcal problem!!S (and on the strength of the arguments in the first three
chapters of this work); it is safe to sav that the challenge of Empiricism
is not the threat to mv account of nomic modality that it initially may have
appeared to be.

The challenge of Empiricism mirrors more traditional argu-

ments for reducibility and supervenience of a supposedly problematic domain
of facts which the history of philosoph V has found ultimately unconvincing.

!.

a. Remaininq Epistemological Challenge

Though the preceding section of this chapter takes much of the
!!Stinq out of the challenge of Empiricism, more work needes to be done.

Al-

though the preceding esection has shown that the challenge of Empiricism is
no longer directly to mv account of nomic modalitv, there remaines an
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epistemological challenge--a challenge to say why the required inferences
to beliefs about physical laws are Justification-conferring.
To address the epistemological challenge, let us try to make a
little more out of the analogies of the preceding section.

Notice that sim-

ilar epistemological challenges needed to be answered (and, 1 believe, sUll
need to be answered) with respect to the problem of the external world and
the problem of other minds.

With respect to the problem of the external

world, what was needed was an epistemological theory explaining why the required inference to beliefs about the external world could be jusUficaUonconferring.

That is, epistemologists needed to say why an inference from

evidence provided directly by perception to beUefs about phYsical objects
may give rise to justified beliefs.

With respect to the problem of other

minds, the remaining epistemological challenge was to explain why an inference from beliefs in behavioral facts to the beliefs about other minds may
give rise to Justified beliefs.

These epistemological challenges are quite

analogous to what remains of the challenge to my account of nomic modality.
What needs to be done there is to explain why inferences from beliefs in
non-nomic facts to beliefs about physical laws may be justification-conferring.
There are so many similarities between the more traditional skeptical problems and the remaining epistemological challenge concerning nomic
modality that it is natural to think that attempts to understand the epistemology associated with their domain of facts may be suggestive of the correct epistemology with respect to physical laws.

It may be that if an epis-

temologist has "solved" the problem of the external world or the problem of
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other minds; he may also have the "solution" to the remaining epistemoloQica) challenge to my account of nomic modality.
This is, indeed, the case.

Many epistemological theories not spe-

cl£ically designed to meet the remaining epistemological challenge concerning nomic modality are equally well-equipped to handle that challenge.

My

account of nomic modality creates no special problem for many contemporary
epistemological theories.

1 shall consider two examples.

One of the most popular theories in contemporary epistemology is
reliabilism. 3 Since 1 am here only illustrating how epistemological
theories could handle the challenge to my account of nomic modality and not
endorsing anyone epistemological theory, let us consider a very Simplistic
form of reliabUism.

This rel1abUism holds that:

(5.1) S's belief that P is justified 1£ and only if S's belief that
P 15 produced by a reliable belief-forming process.
So, beliefs formed on the baSis of reliable processes, e. g. induction, perception, memory etc.; would be justified.

Beliefs formed on the basis of

unreliable processes, e. g. wishful thinking, would be unjustified.
This reliabilist addresses the problem of the external world in the
following way.

Beliefs about physical objects resulting from a typical in-

ference from non-doxastic sense data are justified because such inferences
are in fact reliable.

The fact that there is no reduction of physical ob-

'ects to sense data facts and that physical object facts do not supervene on
sense data facts is simply irrelevant.

3.

(The only way it could be relevant

Rel1abUist theories of Justification may be found in Goldman

U 986), Goldman U 980), and Schmidt U 984) .
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115 if it somehow entailed that

cogn~~ers'

belief-forming procel5ses were un-

reliable and there 115 no reason to think th1s to be the case.) Essentially
the same answer is given with respect to the problem of other minds.

Be-

liefl5 about other minds produced by a typical inference from behavioral
facts are Justified because the inference is reliable.

The fact that there

is no reduction of psychological facts to behavioral facts and that psychological facts do not l5upervene on behavioral facts is simply irrelevant.
The reliabilist can give
hand.

8

similarly simple answer to the problem at

A belief that a certain generalization is a law or a belief in a

statement of probability produced by a typical inference from non-nomic
facts is justified because such inferences are in fact reliable.

The fact

that there is no reduction of physical laws to non-nomic facts and that
physical laws do not supervene on sense data facts is simply irrelevant.
Internalism is a more traditional epistemological approach than
reliabilism. 4 Very impressed by the l5uggested rearrangements of the
skeptical arguments, internalists are convinced that the inferences in question do produce Justified beliefs.

Not attracted to reUabilist analyses of

justification, the internalist typically l5ays that it is an irreducible
fact that the inferences in question give riese to justified beliefs.

All

that there is left to do il5 to try to layout epistemic principles descrlbing the justification-conferring inferences.

The internalist has standard)y

also been moved to hold that these prinCiples are a priori and necessary.

4. The paradigm example of a I5tandard lnternal1l5m is defended by
Chll5holm (1977). Pollock's internal1sm il5 non-standard. He holds that epistemic principles are a posteriori.
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So, for example, an internalist would address the problem of the
external world in the following way.

He would suggest something like the

following as a principle describing a typical inference from non-doxasUc
sense data to a Justified belief about physical objects:
(5. Z) x's looking red to 5 is a reason for S's believing that x is
red.
Any inference conforming. to (5.2) would be justification-conferring.

The

fact that physical object facts do not reduce to and do not supervene on
sense data facts is simply irrelevant to the high epistemic status of beliefs about physical objects.

Essentially the same answer is given with

respect to the problem of other minds.

Principles are proposed describing

typical inferences to beliefs about other minds.

Any inferences conforming

to the correct epistemic principles are justification-conferring.

The fact

that psychological facts do not reduce to and do not supervene on behavioral
facts is simply irrelevant to the high epistemic status of beliefs in PSychological facts.
Not surprisingly, the same approach can be taken with respect to the
challenge to my account of nomic modality.

Indeed, I earlier discussed an

author who has roughly taken such an approach: Pollock.

He has attempted

to state correct epistemic principles describing our inferences to justified
beliefs about physical laws.

Inferences which conform to these principles

are jUBUfication-conferring.

The fact that statements of laWB and state-

ments of probability do not reduce to and do not supervene on non-nomic
facts is simply irrelevant to the high epistem1c status of beliefs about
phYsical lawB.
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Given the irrelevance of reducibility and lSupervenience in contemporary epistemology, one should wonder why anyone ever thought that reducibility or supervenience might help to account for the justification-conferring IStatus of the required inferences to beliefs' about facts within a
problematic domain.

The only way that reducibility of facts with in a

supposedly problematic domain to facts within another domain might have been
relevant is if we reasoned

m the correct analysis--that is,

if we typi-

cally made a deductive inference from the facts within the non-problematic
domain together with the correct reductive analysis.

But, of course, this

we do not do and it is surprising that anyone ever thought that we did.

The

only analyses of physical object facts, psychological facts, and nomic facts
not trivially mistaken are very complicated beasts.

Similarly, the only

way supervenience could have been relevant is if the only justification-conferring inferences were inferences in which the reason entailed the conclusion.

But such inferences are so infrequent (perhaps only made by mathe-

maticians doing their mathematics), that it ilS surprising that anyone ever
thought that non-supervenience posed any problem.
Thus, we IShould be convinced that the challenge of Empiricism to my
account of nomic modality ilS not very serious.

AIS was argued in section

two, the challenge makes no direct case for reductionism or for holding to
lSupervenience--only for further epistemological study--and, as walS argued in
this section, the further epistemological IStudy has been begun.

There is

every reason to think that the remaining epistemological challenge can be
met.
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i. Ih!. Nature 2!. Epistemic Principles
The preceding sections of this chapter have not directly broached
the challenge of Empiricism.

It was argued in section two that the chal-

lenge primarilY is n2! a challenge to maintaining the Irreducibility Thesis and the denial of the Supervenience Thesis.

This challenge, like many

skeptical challenges of the past, is primarily a challenge to do epistemology.

It was argued in section three that two very popular theories in

epistemology, if correct, would address the remaining epistemological challenge.
Unfortunately, none of this directly says how successfully the remaining epistemological challenge has been met.

Nothing has been said about

which epistemological theory is the correct theory.

Given the historical

importance of the challenge of Empiricism to the nature of physical laws it
would be nice to conclude this work with a suggestion on how to meet what
remains of the epistemological challenge--a suggestion as to what the correct epistemology shall look like.

Naturally, much of what follows must be

cursory.
However tempting, the correct approach to the epistemological challenge is not reliabiUsm.

The problems with reliabl1ism have begun to be

well-documented (Bonjour 1978 and 1980, Pollock 1984c and forthcoming b, and
Cohen 1984),

One of the most serious problems involves the following coun-

terexample to (5.1).

Suppose that our world is the evil-demon world and

that, hence, our perceptual belief-forming mechanisms are unreliable.

It

follows according to (5. U that all be11efs produced by our perceptual belief-forming mechanisms are unjustified.

However, intuiUvely these beliefs
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may be perfectly justified.

Hence, the simplistic form of reliabllism stat-

ed by (S .1) must be incorrect.
More sophisticated versions of reliabUism might be devised to handIe the preceding counterexample.

However, 1 am very skeptical that the re-

suIting account would be satisfactory.

For example, consider the sophis-

ticated version of reliabil1sm recently advanced by Alvin Goldman.

It holds

that justification is not determined by the reliability of our belief-forming processes in the actual

~,

but by the reliability of our belief-

forming processes in normal worlds.

What possible worlds are normal 15

determined by "a large set of common beliefs about the actual world: general beliefs about the sorts of obJects, events, and changes that occur in
it" (Goldman 1986, P. 107),

an abnormal world.

The evil-demon world i5 the paradigm example of

50, the fact that our perceptual belief-forming mech-

anisms would be unreliable in that world would not be relevant to the justHicatory status of our perceptual beliefs in that world.

So, this sophis-

ticated reliabllism is not 8ubject to the same counterexample that the simpUstic version was.

However, the sophisticated version of reliabilism

avoids the counterexample at a great cost.

The sophistication 115 ad hoc

and it threatens the objectivity of justification--what beliefs are justified becomes directly dependent on the general beliefs cognizers have about
the world. S
S. Goldman <1986, p. 109) denies that his !Sophistication sticks him
with a subjectivist position: "Whether a given rule system 115 right does not
simply depend on what we believe about the world. It depends on whether the
processes permitted by the 8pecified rule !System really do have a high enough truth-ratio in normal worlds." But it 115 unclear Why an obJectiv1st
with respect to epistemic facts should take any consolation in Goldman's remark because what makes a world a normal world is directly a function of what
cognizers believe about the world.

181

However temrting, the correct approach to the epistemological challenge is also not any sort of I5tandard internalism.

Standard internalisms

hold that epistemic principles are neCe5Sary a priori truths.

It was SUg-

gested in chapter four during the discussion of Pollock's position on nomic
modality that epistemic principles are not necessary truths.

Similarly,

there is reason to doubt that epistemic principles are a priori truths.

A

much more plausible story 1s that our knowledge of epistemic principles is
gained by observation of the constant conjunction of mental states.

Hence,

standard internalisms are probably not the correct approach to the remaining
epistemological challenge.
Nevertheless, there i5 much that is attractive about internalism.
Let us approach the epistemological challenge anew by investigating, as does
the internal1st, the nature of epistemic principles.
Consider the following example.

If Ralph believes that the relative

frequency of black ravens in ravens is one, concludes on that basis that the
probability of a raven being black is approximately one, and circumstances
are otherwise normal; then the following is a true reason sentence:
(5.3)

Ralph's belief that the frequency of black ravens in ravens is
equal to one i5 a realSon for Ralph's believing that the probability of a raven being black i5 approximately one.

We would like to discover an account of the singular reason relation that
had as a consequence that singular reason sentences like (5.3) are true-that non-nomic beliefs may be reasons for nomic beliefs.
One natural account of the reason relation is that singular rea50n
sentences are true because they are instances of univer5al generalizations
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involving the reason relation.

For example, it is not just that when Ralph

believes that the frequency of black ravens in ravens is equal to one that
it is a reason for believing that the probability of a raven being black is

approximately one.

It is also the case that whenever anybody believes that

the frequency of black ravens in ravens is equal to one is a reason for his
or her believing that the probability of a raven being black is approximately one, i. e .
(S.4)

For all 5, 5's believing the frequency of black ravens in
ravens is equal to one is a reason for 5's believing that the
probability of a raven being black is approximately one.

We are also inclined to recognize

(S. 4)

as an appropriate principle of rea-

soning and, hence, also hold the following:
(S. S)

It is an epistemic principle that for all 5, 5's believing the

frequency of black ravens in ravens is equal to one is a reason for 5'5 believing that the probability of a raven being
black is approximately one.
The natural way to account for the truth of
of the epistemic principle reported by

{S. 3)

is that it is an instance

(S. S) .

Unfortunately, it is not plausible to think that all true singular
reason sentences could be given quite
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simple an account.

Suppose 1,

knowing what 1 do about professional basketball players, form the belief
that Ralph is over five feet tall based on my belief that Ralph is a professional basketball player.
(5.6)

Then, the following is a true reason sentence:

My believing that Ralph is a professional basketball player
is a reason for my believing that Ralph is over five feet
tall.
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Despite the fact that (5.6) is true, it is not an instance of a true
generalization.

It is not the case that whenever anybody hae the belief

that Ralph ie a professional basketball player it is a reason for his or her
believing that Ralph is over five feet tall.

The truth of (S. 6) in part

derives from certain "background conditions", e. g. the fact that 1 believe
that all professional basketball players are over five feet tall.
Though (5.6) is not true in virtue of its being an instance of an
epistemic principle, the simple account of singular reason relations may not
be far from the truth.

(5.6) may still be ·be true in virtue of being §.Y!t-

ably related to epistemic principles.

It might be that singular reason

sentences stand to epistemic principles in the roughly the way that eingular
causal sentences have been thought to etand to physical laws.

Some singular

causal sentences are true in virtue of being instances of physical laws.
Others are true, e. g. "the epark caused the explosion ", because they are
less directly but still suitably related to physical laws.
Even if this is the correct approach to singular reason sentences
and could be explicated with sufficient detail, we are still in need of some
further account of epistemic principles.

To discover that account, note

that epistemic principles have many familiar characterietics.
ready pointed out, they are ttY!. universal generalizations.

As wae alIt was also

argued in chapter four that they are contingent and !. posteriori (at
least when the content of the reason does not entail the content of the
conclusion) . It i5 is al151 plausible to think that they are objective.
That (5.4) i5 true and that (5.4) is an epistemic principle is not directly
a function of the fact that anyone believes that it is true or of the fact
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that anyone believes that it is an epirstemic principle.

"[\,lJhen method-

ologists have historically argued in favor of this or that piece of methodology, their arguments have never simply appealed to there own opinion"
Goldman 1986, P. 73>'

What generalizations involving the reason relation

are true and which generalizations are epistemic principles is not directly
dependent on the psychological attitudes of cognizers.
also have a normative character.

Epistemic principles

Only those universal generalizations

which are normatively appropriate for guiding reasoning are epistemic princip1es.

Many vacuously true generalizations and other "accidentallY true"

generalizations involving the reason relation are not epistemic principles.
Hence, epistemic principles have a normative character that "aCCidentally
true" generalizations involving the reason relation lack.
We would have gone a long way to answering the remaining epistemological challenge concerning nomic modality (and other skeptical problems)
if we could give some kind of an account of epistemic principles--that is,
if we could distinguish epistemic principles from accidentally true general-

izations involving the reason relation.
would be equally illuminating.

Notice that not all such accounts

The same normative character that infects

epistemic principles infects man'i other statements.

Statements involving

epistemic locutions like justifiednes6, warrant, knowledge, evidence, certaintv, etc. --that is, epistemic facts--all involve the same normative
element.

ThuB, any account of epistemic principles in terms of other epi-

stemic facts would faU to explain the normative character of epirstemic
principles.

So to answer the remaining epistemological challenge concerning

nomic modality in the most illuminating way, we ought to seek a reduction of
epistemic principles to rum.-epistemic facts.
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Before embarking on the search for this reduction, we should pause
to wonder whether or not the search for a reductive account of epiestem1c
principles has any hope of succeeding.

Jt could be argued that rel1abllism

is the only even initially plausible reductive account of epistemic facts.
Indeed, this has been argued quite convincingly in the work of Goldman.
(See especially the first half of Goldman U 980) .) But if the problems with
rel1abil1sm eluded to above are genuine, it would follow that there is no
reductive account of epistemic facts.
Furthermore, several ever present analogies also suggest that the
search for a reduction of epistemic principles has no hope of succeeding.
We were once motivated to seek a reductive account of physical laws in order
to explain their modal character just as we are here motivated to seek a
reductive account of epistemic principles to explain their normative character.

Others were once motivated to seek a reduction of phYSical object

facts to sense data facts.

Still others were once motivated to seek a re-

duction of psychological facts to behavioral facts.

We now know that there

is no such account of physical laws, that there is no such reduction of
physical objects, and that there is no such reduction of psychological
facts.

We had best be careful in our approach to epistemic principles.

We

ought to avoid making the mistake made by reductionists about physical laws,
phenomenalists, behaviorists, and

50

many others throughout the history of

philosophy.
Standard internalisms do avoid this familiar mistake.

Standard in-

ternal1sms hold that epistemic facts are irreducible--that there is no reduction of epistemic principles to non-epistemic facts.

However, the
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standard internal1sms make another famlliar mistake.

Standard internal1sms

hold that epistemic principles are necessary and a priori.

Perhaps, these

internal1sts are moved to hold that epistemic principles are necessary because they have been unable to discover contingent reductive truth-makers.
Perhaps, they are moved by epistemological worries to hold that epistemic
principles are a priori.

1£ they are so moved, then they have made the mis-

take made by Strong Necessitarians about physical laws.

Faced with a pecu-

liar character (be it modal or normative) of a supposedly problematic domain
of facts, Strong Necessitarians and standard internal1sts each mistakenly
try to identify thol5e supposedly problematic facts with a more familiar
domain of facts.
There is an interesting middle ground between standard internal1sm
and reliabllism--a new non-reductive epistemological account--that I5hould be
considered.

One could go along with the internal1sts insofar as they accept

epistemic principles as irreducible without holding that epistemic principles are necessary and a priori.

One might recognize

the~,

objec-

tivity, and irreducibly normative character of epil5temic principles as
does the internal1st; but also recognize the contingency and
iori nature of epistemic principles.

~

poster-

One might even be so bold as to in-

quire whether or not epistemic principles supervene on non-epistemic facts.
The deep problem withrel1abllist attempts at the reduction of epistemic
facts may be that epistemic facts do not supervene on non-epistemic facts.
This non-reductive account--this middle ground between standard internal1sms
and rel1abllism--is how 1 would be tempted to directly broach any remaining
epistemological challenges to my account of nomic modality.
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