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An argument, L, is presented in section 4 of my 'Connectivity, Chance, and 
Ignorance', this Journal, 16 (1965), 214-I15, [i], which purports to derive equality 
of chances of heads and tails for an unbiased coin from a principle of con- 
nectivity. L fails, as Professor I. Levi has pointed out to me, because of an 
unclarity as to what chance proposition states the 'single physical property' of 
the coin tossing set-up to which connectivity is applied. In what follows, the 
fallacy is displayed and a valid argument for the same conclusion is presented. 
The nomenclature of the original argument is at once cumbersome, out of accord 
with recent literature, and largely confined to the fallacious section of the paper. 
I therefore replace it here with a more convenient notation. 
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But if p is genuinely contingent, it must be possible that, though p and q together 
entail r, nevertheless in fact q and not-r. In brief, this interpretation yields a 
position indistinguishable from Kneale's.' On this ground alone it may be 
concluded that this cannot be the intent of Professor Popper's definition. 
5. In addition Popper says that 'natural laws..,. restrict the (logically) possible 
choice of singular facts' (p. 430). This brings us to the second of the two possible 
alternatives regarding the range of permitted variation of initial conditions, viz. 
that the class of possible initial conditions is the class of physically (rather than 
logically) possible ones. Now it is generally agreed that a physically possible 
condition is one which is not inconsistent with a physically necessary statement, 
or law of nature. But this restriction on the class of possible initial conditions 
makes the definition (both original and revised) clearly circular. For it would 
now read: a statement may be said to be naturally or physically necessary if, and 
only if, it is deducible from a statement function which is satisfied in all worlds 
which instantiate the properties and relations of our world but which may differ 
from our world with respect to physically possible initial conditions, i.e. initial 
conditions which are not inconsistent with a naturally or physically necessary 
statement. 
6. In sum, we have argued three points with regard to Professor Popper's 
definition of a law of nature, or of natural or physical necessity: (i) that it is at 
least verbally defective, as imposing, as it stands, no distinctions on the class of 
universal propositions true of our world; (2) that a version verbally revised in 
this respect may be interpreted, at a crucial point, in only two possible ways, one 
of which renders it equivalent to a view which Professor Popper wishes to reject; 
and (3) the other renders the definition circular. 

G. C. NERLICH 

W. A. SUCHTING 

University of Sydney 

x Kneale has in fact claimed that Popper has committed himself to just this position which 
he intends to reject. See 'Universality and Necessity' this Journal, 12 (1962), 99, IoI, 
and (with M. Kneale) The Development of Logic (Oxford, 1962), pp. 650 f. 
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Consider two coin tossing set-ups A and B (S1 and S2 in [i]), which do not 
differ in any non-chance property connected to (i.e. whose presence or absence 
influences) the chances of heads or tails. Then the principle of connectivity is 
taken to assert that A and B cannot differ in their chances of heads. But it is not 
made clear in [i] whether the chance of heads in a set-up is a property distinct 
from its chance of tails. Either answer to this question shows the argument L to be 
invalid. 

First, L invokes a distinction between the set of properties of A 'peculiar to 
heads' and the set of those 'peculiar to tails'. For anything to follow from the 
connectivity principle, the phrase 'peculiar to heads' must be taken to mean 
'connected to the chance of heads', and similarly for 'tails'. But now make in turn 
the alternative assumptions that there (i) is not, (2) is, a third possibility (for 
example, the coin landing on its edge): 

(i) If heads and tails are exhaustive as well as exclusive outcomes, the proba- 
bility calculus requires the sum of their chances, pA(H), pA(T), (Pl(h), Pl(t) in [1]) 
to be unity. Thus the value of each is uniquely determined by the value of the 
other, and the sets of properties connected to each must be identical, which 
contradicts an assumption of L. 

(2) If heads and tails are not exhaustive outcomes, the value of pA(H) does not 
uniquely determine that of pA(T) (though it will of course set limits: ifpA(H) 
PA1, then o ?pA(T) <I -PAl). Then some non-chance property of A may indeed 
be connected to tails without being connected to heads. For let the chance of any 
other outcome be pA(E). Then suppose, for example, that deforming the coin in 
some way increases the value of pA(E) at the expense of that of pA(T), leaving 
pA(H) unaffected. In this case, the sets of properties connected respectively to 
the chances of heads and tails can be distinct, as L requires. But just in this case, 
and for this reason, the chance of heads and the chance of tails may be taken as 
distinct properties of A, and may therefore be connected to each other. But if so, then 
a difference between the chance of heads on set-ups A and B could be explained 
by corresponding differences in the chances of tails, and all the non-chance 
properties of A and B could be identical. Hence for connectivity to apply, the 
set of properties connected to the chance of heads must be able to contain the 
chance of tails. But the conclusion of L then becomes trivial, since a difference in 
the chances of heads and tails in one set-up can now be explained by the differ- 
ence in the chances of tails and heads! As an argument for the desired con- 
clusion, which requires such a difference to be accompanied by an asymmetry in 
non-chance properties, L is invalid. 

Thus L fails on either of the exhaustive assumptions (I) and (2). A valid 
argument for the desired conclusion exists, however, and runs as follows. The 
single physical property of the set-up A, to which other properties may be con- 
nected, is the chance distribution DA over all the outcomes. As full generality is 
given by three outcomes, the chance of any outcome other than heads or tails is 
represented by 'pA(E)' as above. Then DA may be represented by an ordered 
triple, of the values 

pAx, 
PA2, PA3, of pA(H), pA(T), pA(E), respectively, i.e. 

DA = 
df(PAx, 

PA2, PA3) (I) 

And similarly for the set-up B. 
Next, let SA be the conjunction of all true propositions ascribing to A pro- 
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perties connected to DA, and SB be the proposition obtained from SA by substi- 
tuting 'B' for 'A' throughout the sentence expressing SA. Then the principle of 
connectivity asserts that 

SA SB. --, . DA -= DB (2) 
The status of '-+' reflects that of connectivity which, as a regulative principle, it 
is unprofitable to classify as either analytic or synthetic. (2) merely expresses the 
fact that acceptance of the principle licences inferences from 'SA = SB' to 
'DA = DB' and from 'DA # DB' to 'SA # SB', while leaving open the question 
of the status of such inferences. 

It follows trivially from (I) and (2) that 

SA - SB. -?. PAl = PBi (3) 
Now the crucial, and true, assumption of L may be introduced exactly as in 

[i]: 
Those physical differences which serve to label one side of the coin 'heads' and the other 
'tails' are certainly not in the set of properties by which a difference of chance is to be ex- 
plained. If they were, if labelling the sides of a coin generally biased it, the explanation 
of the bias would be trivial, and a coin would be unacceptable as part of a chance set-up. 
In short, these differences are not taken as [connected] physical properties of the set-up. 

It follows that the application of connectivity is unaffected by relabelling the sides of the 
coin in, say, [B]. The condition for qualitative identity of [A] and [B] would then be that every 
true proposition ascribing a [connected] physical property to [A] should become true of [B] 
when 'tails' is substituted for 'heads' (and vice versa) wherever the latter occurs in the 
sentence expressing the proposition. For example, if the coins are magnetised and the 
N-pole in [A] is heads, in [B] it must be tails. If this condition is satisfied, connectivity 
requires that the chance of [A] falling heads shall be the same as that of [B] falling tails. 

In the present terminology, this assertion is expressed as follows. Let Sj be 
the proposition obtained from SB by carrying out the described substitution of 
'tails' for 'heads' (and vice versa) in the sentence expressing it. The same substi- 
tution in the sentence expressing the proposition that the chance distribution in 
B is DB will clearly yield a sentence expressing the proposition that the chance 
distribution in B is DE where, D3 is obtained from DB by interchanging the 
values of pB(H) and PB(T), i.e. 

D = (PB2, PBi, PB3) (4) 
Then applying the principle of connectivity to the set-ups A and B, after 

the labelling in B has been reversed, yields the assertion that 
SA = Sf3.- . DA = Di (5) 

Again, it follows trivially from (I), (4) and (5) that 
SA = 

SB. - . pA1 = PB2 (6) 
From this point, the argument is parallel to that given in L (i)-(7): Suppose 

that (3) is exemplified by A and B, i.e. that 
SA SB (7) 

Hence from (3) and (7) 
pAl = PB1 (8) 

Suppose moreover that 

PB1 #p PB2 (9) 
(e.g. PA(H) = pB(H) = 0.7) 
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Henec from (8) and (9) 

PAl # PB2 (IO) 

Hence from (6) and (Io) 
SA 

- 
SB (I I) 

Hence from (7) and (iI) 

SB zA 
Sj3 (I2) 

Thus if a set-up A exists related to B by (7), and the chance of heads in B 
differs from the chance of tails in B, then the truth value of the conjunction of 
propositions ascribing connected physical properties to B is changed by the 
substitution of 'tails' for 'heads' (and vice versa) in the sentence expressing it. In 
other words, under these conditions, connectivity requires there to be an 
asymmetry in some non-chance property of B, i.e. roughly, that some non-chance 
property truly ascribed to heads in B is falsely ascribed to tails. 

Now, of the two conditions, the existence of the set-up A is guaranteed by the 
existence of B, since the latter is itself such a set-up, whose self-identity entails 
the truth of (7). We may thus conclude that, for any coin tossing set-up, con- 
nectivity requires a difference between the chances of heads and tails to be 
connected to an asymmetry in some non-chance property. Conversely, if the coin 
is unbiased in the sense that there is no such asymmetry, then connectivity 
asserts that there is no difference either between the chance of heads and the 
chance of tails. If the coin must fall either heads or tails, then we arrive again at 
the proposition pl of [I], 

'The chance of an unbiased coin falling heads is 1/2.' 
Thus the object of section 4 of [i] is attained, though not by the argument 

there given. The argument of the rest of the paper then proceeds to establish 
equal prior probabilities in certain cases on the basis of these chance pro- 
positions, without relying on ignorance or indifference principles. The importance 
of the argument here presented is that it is a necessary stage in that larger 
argument. There is a close connection between this use of connectivity to 
establish equal prior probabilities and Hacking's application of a fiducial argu- 
ment to establish corresponding posterior probabilities (Logic of Statistical 
Inference, pp. 137-49), which I think shows Hacking to be wrong in supposing 
that he has no commitment to prior probabilities; but that is matter for another 
paper. 

D. H. MELLOR 

Pembroke College 
Cambridge 
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