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HUNE'S SCEPTICAL ARGUMENT AGAINSY REASON 

In the section of the Treatise entitled Of 
scepticism with regard to reason Hume considers the mind 
as reflecting upon its own activities, monitors them as 
it were, and then adjusts then in accordance with 
certain principles and strategies. What it discovers 
is that in drawing inferences, the mind sometimes 
errs. In the light of this knowledge, and in accord- 
ance with rational principles of epistemic probabili- 
ties, it adjusts its response to any inference it makes 
from one of certainty to one with epistenic probability 
of a degree somewhat less than certainty. But this 
rational adjustment is itself the consequence of an 
inference, which will be subject to the same cjualifi- 
cations. By repeating this process, it seems that all 
certainty reduces to probability and all probability to 
zero. 

Hume's argument begins this way: 
Our reason must be consider'd as a kind o f  
cause, of which truth i s  the natural e f fect;  
but such-a-one as b y  the irruption of other 
causes, and by the inconstancy o f  our mental 
powers, may freqtiently be prevented. By this  
means all  knowledge degenerates into proba- 
bil i ty;  and this probability i s  greater o r  
less,  according to our experience of the 
veracity or deceitfulness o f  our understanding, 
and according to the simplicity or intricacy o f  
the question. 2 

It is important to be clear on the logical structure of 
this argument. Consider an actual case of inference. 
This produces a state of belief or affirmation. Hurne 
does not say that the inference does not produce truth, 
- i.e., a true belief. But there is the possibilitv it 
does not. Nor is this a mere logical possibility. One 
can form the hypothesis about causes that this process 
Of reasoning was in fact one which introduced an 



91. 

elcnent of error. One does not know that this hypoth- 
esis is true. But one does know that there is a cer- 
tain probability that this causal hypothesis is true; 
dS Fume puts it, it may frequently be true. Knowing 
that we have reasoned poorly sometirres (though not 
always) in the past, the hypothesis that we have on 
this occasion reasoned poorly has a certain probabil- 
ity, and we know this even though we have not verified 
the !ypothesis for this particular occasion. On the 
basis of tnis unverified but nonetheless somewhat 
probable causal hypothesis we must as a matter of 
reason reduce the probability we attach to the belief 
or affirmation that was produced by the original 
inference. . This reduction of probability is itself a 
mtter of reasonirig, however. Therefore about it, 
a l s o ,  one can form the hypothesis that it is erroneous, 
and that the probability of the original affirmation 
was not reduced sufficiently. On the basis of this new 
hypothesis we must as a matter of reason reduce still 
further the probability of the first affirmation. And 
so on: as I reflect upon my use of reason, a l l  the rules 

of  logic require a continual diminution, and at last  a total 
extinction of belief and evidence. (T103) The result here 
of the mind applying to its own activities what it 
?iscovers about itself is its ceasing to make any 
causal inferences. Feedback3 here yields the attitude 
of total scepticisn, in the sense of rendering it 
reasonable that.one ought totally to suspend judgnent. 

To be sure, Hume does hold that no one is in 
fact such a total sceptic: 

I"l:ature, by an ahsolute and uncontroulable 
necessity has determin'd us to judge a s  well 
a s  to breathe and feel;  nor can we any more 
forbear viewing certain objects in  a stronger 
and fuller l igh t ,  upon account of  their 
customary connexion with a present impres- 
sion, than we can hinder ourselves from 
thinking as long a s  we are awake, or sce the 
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surrounding bodies, when we turn cur e y e s  
towards them i n  broad sunshine.  ( T 1 8 3 )  

Inferences from sample to population cannot but h? 
fallible, and this is the best. we can do, given the 

ml- e 

argument for scepticism with regard to reason concludes 
not only that such inferences are fallible, that they 
may be wrong, but more strongly that we have the 
strongest of reasons for supposing that they are wrong. 
This is, of course, incompatible with the point HuRe 
makes earlier in the Treatise, when he includes tht 
section on the Rules b y  which to  judge '  o f  causes  and 
e f f ec t s ,  that we can have good (though not infallible) 
reasons for supposing that certain inferences that may 
be wrong are in fact not wrong. Indeed, in the argu- 
ment we are now looking at Hume seems to be arguing 
against his earlier discussion. This is, of course, 
not true. As Hume makes clear, his intention is quite 
otherwise: 

logical gap between sample and population. 1 . . 

Ely intention then in  d isp lay ing  so care fu l l y  
the  arguments o f  t ha t  f an tas t i c  sect [ tha t  i s ,  
the  total scept ics] ,  i s  on ly  to make the  reader  
sens ib le  o f  the  t ru th  o f  my hypothesis,  t ha t  
a l l  our reasonings concerning causes and 
e f f e c t s  are  der i v 'd  from nothing but custom; 
and tha t  be l ie f  i s  more DroDerlv an ac t  o f  rhe 

I .  ., 
sens i t ive ,  than o f  the  cogitative p a r t  o f  our 
natures.  (T183) 

which means that he must also intend to show how, upon 
his principles, the reasoning which leads to the total 

extinction o f  be l ie f  and evidence nust at some point turn 
out to be bad reasoning, o r ,  more accurately, to be a 
form of reasoning it is not rational to pursue. There 

logically, is it possible that reason's ex t inc t ion  o f  

belief  and evidence cannot be maintained? And t h e  second 
is: are the beliefs that destroy this ex t inc t ion  of 

bel ie f  and evidence reasonable beliefs? As for the 
first, Hume's account is perfectly straight-forward. 

are two questions. The firs: is: how, psycho- 
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The process of reasoning by which belief and evidence 
are extinguished require a high degree of attention. A 
new impression then strikes us. This shifts our 
attention. Custom has established a n  association such 
that this impression is associated with other ideas. 
Given tiurne's account of causation, this association is, 
of course, a causal belief. This association is, as a 
matter of psychological fact, sufficiently strong as to 
overcome the long train of reasonings designed to 
atteAuate its strength. As for the second question, 
what it amounts to is whether the conquering 
association is justified by the long chain of 
reasonings. To this second question, the received 
opinion is -that Hume's inference is guite obviously 
erroneous. What I hope to establish is that this 
received opinion is wrong. 

In Part I, I attempt to lay out clearly the 
logic of the probabilistic causal reasoning that Hume 
relies upon in his discussion. In particular, 
reference will be made to what Hume says elsewhere in 
the Treatise about probabilistic causal reasoning. In 
Part 11, I shall look briefly at two versions of the 
received opinion, and conclude that they go no way 
towards refuting Hume's argument. Finally, in Part 
111, I shall propose a reconstruction of Hume's 
argment that, one, is faithful to what Hume says; two, 
given certain reasonable assumptions, is probabistic- 
ally sound, e., the probability does tend to zero; 
and three, while not explicitly Hume, is historically 
plausible. 

If I succeed in showing these things, then I 
shall not have shown that Ilume's argunent that all 
reiisoning is weak is a cogent argument. All I shall 
have shown is that Hme's argument is stronger than is 
granted by the received opinion. But that will 
establish that Hume, on this point at least, is a 
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better philosopher than received opinion allows, ariL 
moreover, that the argument he advances to cast doiict 
on reason i s  one that is worth refuting. Both thesil 
conclusions are worth defending.. 

part I: Hume's Argunent f o r  the Destruction of Reason 
In the argument against reason, Htime is 

explicit in taking an inference, that is, an act of 
inferring, to be a case of authority, something that 
testifies to the truth of the conclusion inferred: 

' T i s  cer ta in  a man o f  solid sense and l o n g  
experience ought  to  have ,  and usual ly  b a s ,  a 
greater  assurance in h i s  opinions, than  one  
tha t  i s  foo l i sh  and ignorant ,  and tha t  our 
sent iments  h a v e  d i f f e r e n t  degrees o f  au tbor i tg ,  
even with ourse lves ,  in proportion to t.  e 
degrees  o f  our reason and  experience. I n  the 
man o f  the  bes t  sense and longest exper ience ,  
this author i ty  is  never  en t i re ;  s ince e v e n  
such-a-one must  be  conscious o f  many errors in 
the p a s t ,  and  must  s t i l l  dread the  l i k e  f o r  t h e  
f u t u r e .  Here then  ar i ses  a new species  o f  
probabi l i ty  to  correct and regulate  the  f i r s t ,  
and  f i x  i t s  j u s t  s tandard  and proportion. A s  
demonstration is subject  to the controul o f  
probab i l i t y ,  so i s  probabi l i ty  l iab le  t o  a n e w  
correction b y  a r e f l e x  ac t  o f  the mind,  wherein 
the  na ture  o f  our unders tanding ,  and our  
reasoning from the  first probabi l i ty  become. o u r  
objects .  (T182, italics added) 

Hume is not alone in making this analogy. Sextus, for 
one, recognizes that proof, or an argument gua actually 
Used, is a kind of sign or testimony to the truth of 
what is to be proved. But in any case, the analogy 2 
there, and once it is recognized then one can apply to 
it the reasoning concerning chains of testimony that 
leads to the conclusion that the longer the chain then 
the lower the probability of what is testified to. 

Now testimony is explicitly discussed elsewhere 
by Hume, most notably in his essay Of Aiiracles. The 

. 

crucial point about testimony is that as a rule 
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whecever someone testifies that then S.6 But let us 
spell It out in detail. 

We can say that a person 11 is a truth-testifier 
with respect to sentences 5 of a set s just in case 
that: 

(1) ( s ) [ s E ~ ~ ( s  is true 3 is testified to by a ) ]  
where, to say that s is testified to by g is to say, 
anlong other things, that if 2 is asked about s then 2 
asserts 2. A s  for the set 2, this might be, for 
example, sentences the truth-value of which is 
calculated by a according to rules of arithmetic, or 
sentsfices stating what g himself has witnessed, or 
sentences that g has heard from an accepted authority. 
In any case; however, must consist of sentences to 
which g has some special relation; otherwise, the 'if 
and only if" of (1) would not work. Thus, to say that: 

is to say so2:lething like: 

so that (1) is the law: 

- S € . S  

aRs - 

( 2 )  (~ ) [a f t s~ ( s  is true s is testified to by 211 
If we restrict the range of the variable to the 
appropriate 5 in 5,  then ( 2 )  may be written more simply 
as : 

( 3 )  ( s ) [ s  is true I s is testified to by 51 
However, ( 3 )  does not capture the idea that it .is Only 
as a rule and not invariably that testimony is true. 
Sometimes even the best of truth-testifiers will mis- 
calculate, or mis-observe, or mis-hear, cr there will 
be a slip in his memory, and so on. Every mind is 
afflicted with what Hume would call the infirmities of 
reason. ( 3 )  is thus only conditionally true, holding 
only when certain conditions are present, or, what 
amounts to the same, when the infirmities of reason are 
absent: in order to infer the truth of a sentence 2 to 
which a truth-testifier g testifies, we must assume 
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that in respect to x the infirmities Gf reason do nct 
afflict a. Let: 

sca - 
represent that in respect to 5 the infirmities of 
reason do not afflict a. This means that the law we 
want is not ( 3 )  but rather: 
(4) ( s ) [ s  is true =, is testified to by a)  z 9 1  

or, to put it briefly: 

The relative frequency of 3 ' s  that are G will, by (4l), 
be the relative frequency that 2 ' s  are. such that 1 z 1 
obtains with respect to them. In order to find the 
relative frequency that 5 obtains in S ' s ,  we take a 
sample of 2 ' s  that are H ,  and note the percentage of 
these that are r. This percentage can then be used as 
an estimate of the probability for 2 ' s  that an 5 that 
is is also p. But for 5 to be g is for a to testify 
to 2 and for 2 to be is for 5 to be true. tience, 
this probability is the probability, when g testifies 
to something, that what he testifies to is the case. 
And in turn, this probability that an authority is 
testifying truly is the amount to which we must 
diminish the degree of certainty with which we affirm a 
sentence when that sentence is testified to by that 
authority. 

As for when the authority testifies to the 
truth of 5 and 5 is false, then we can "explain away' 
that failure by citing the presence in this case of 
certain infirmities of reason. If 2 testifies to the 
truth of a sentence s and is false, then we have: 

and : 

From these and ( 4 '  ) one can infer that: 

(41) (1 5 E 5 

7 

-1 1 
( 5 )  s is g 

(6) s1 is g 

(7) g1 is 5 

-1 
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chat states that the infirmities of reason are present 
We can now explain (6) 3 in 2 with respect to 5 

post facto using the argument: 
1' 

T = (4l) 
c = (5) & (7) 

E = (6) 
We have positive evidence that tends to confirm 

( 4 ) . 8  Upon the basis of ( 4 1 ,  we can predict the 
pres6nce of E (truth) on the basis of 1 (testimony), 
provided that 5 is present (infirmities of reason are 
absent). However, often it is difficult to discover 
whether 5 is in fact present or absent. On some 
occasions we can have excellent reasons for inferring 
the absence of G,  even if that fact cannot be verified 
by observation. This is so in the case of miracles. 
Rere the evidence is so overwhelming that E (truth) is 
absent that that we may reasonably infer on the basis 
of ( 4 )  that 5 is absent, the infirmities of reason 
present. In other cases, however, we may have no 
independent grounds either for affirming or denying the 
presence of r. It is under just those conditions that 
we wish to affirm the presence of g simply by 
predicting it using ( 4 1 ,  and the fact of g of 
testimony. This inference is not possible unless we 
know something about whether G is present or absent. 
The basis on which to proceed is to attempt to estimate 
the frequency with which E's are F's. if the frequency 
of F's in 1 is such and such then, with a certainty 
diminished to that amount we may, upon the basis of 
testimony, affirm that which is testified to. 

Hune discusses this general pattern of 
reasoning in the Treatise in the section Of the 
probabili ty of causes." Hume considers cases where the 
same apparent cause has, at different times, contrary 
effects. (T132) For example, my watch works well in 
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general and as a rule, but so:netimes i t  does not g o  

right. or, an authority will in general and as a rule 
speak the truth, but sometimes it does Rot. h peasant 
will attribute the stopping of. the watch to chance. 
The artizan, in contrast, gcided by the Drinciple that 
s2w.e causes have the same effects an2 different effects 
have different causes (Huriie's fourth rule b y  which to 
judge of causes and e f fec t s )  1T173) 

easily perceives, that the same force i n  the 
spring or pendulum has always the same 
influence on the wheels; but fa i l s  of  i ts  usual 
e f fect ,  perhaps b y  reason o f  a gra in ,  of  dust ,  
which puts  a stop to the whole movement. 
(T132) 

The artizan thus uses his causal principles to form the 
reasonable existential hypothesis that there is a 

. hidden, imperceptible, cause which, when present, 
accounts for why the mechanism has an effect contrary 
to its usual effect. Often enough, the artizan's 
hypothesis will prove correct: he will find the speck 
of dust, thus confirming his existential hypothesis, 
and will then remove it to restore the watch to its 
normal state. Philosophers generalize from this sort 
of case : 

. . .philosophers observing, that almost in  every 
p a r t  o f  nature there i s  contain'd a vast  
variety o f  springs and principles, I. ..*:'iich are 
hid,  b y  reason of their minuteness or 
remoteness, f ind that ' t i s  at least possihle the 
contrariety of events may not proceed from any 
contingency i n  the cause, hut from the secret 
operation o f  contrary causes.. . . From the 
observation of several parallel instances [ that 
is, parallel to the watchr.aker ' s  
discovering the dust that is jaiiiniing the 
watch mechanism) , philosophers form a maxim, 
that the connexion heti.:ixt a l l  causes and 
ef fects  is equally necessary, and that i t s  
seeming uncertainty i n  some instances proceeds 
from the secret operation of  contrary causes . l l  

Thusl since an authority will sometimes yield 
contrary effects, that is, sometimes telling the truth 



(4 )  and sometines not, we can hypothesize a cause ( G )  
the absence of which is a sufficient condition for the 
authority to be speaking the truth. 

Hume also introduces probabilities into this 
context. I!e has already considered the probabilities 
of chances. (TI,iII,Xi) Take the case of a man looking 
at a die in a box and about to be thrown. This man 
concludes that the figure that appears on the most 
sides is the most probable. Such a one i n  a manner 

believes, that this  will l ie  uppermost; tho' s t i l l  with 
hesitation and doubt, i n  proportion to the number of chances, 
which are contrary .... (T127) The crucial point in this 
man's reasoning is that in .the causes (gravity, 
solidity, a cubical figure, etc.) that determine the 
die to fall there i s  nothing to f i x  the particular side,  each 
of which is suppos'd contingent. (T128) Hume is thus 
adopting the classical definition of 'probability' 
based on a principle of indifference: chance arises 
from ignorance of causes, and chances or probabilities 
are equal when our knowledge is indifferent between 
which of the several exhaustive and mutually exclusive 
alternative effects will occur. There are many 
problems with a theory of probability based upon a 
principle of indifference.12 But Hume is at least in 
conpany as good as that of Leibniz and Laplace13when he 
adopts this account of probability. Even so,  Hume 
wants to insist that judgments of indifference or equal 
initial probabilities must be based upon experience. 
This connects his account most closely to that of the 
frequency theorists like von Mises than it does to such 
contenporary exponents of the principle of indifference 
as in Carnap: l4 

. ..tho' chance and causation be directly 
contrary, y e t  ' t is  impossible for  us  to conceive 
this cornhination o f  chances, which is  requisite 
to  render one hazard superior to another, 
without supposing a mix:ure of causes among 
the chances, and a conjunction oi necessity in  
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some par t i cu lar s ,  wi th  a total ind i f ference  in 
others.  L’here nothing l imits  the c ~ i a n c e s ,  
every  not ion,  tha t  the most  t x i r - v s g a n t  i ancy  
c;2n forn!, i s  upon a foo t ing  of c q u a l i l y ;  nor 
can  there he a n y  circunistances to g ive  one t h e  
advantage  above another .  Thus unless  we 
al low,  tha t  there are some causes  to make t h e  
dice f a l l ,  and preserve  the i r  form i n  the i r  
f a l l ,  and lie upon some one of the ir  s ides ,  we 
can form no calculat ion concerning the laws  of  
hazard .  (Tl25-6 1 
Probability defined in terns of chance provides 

the model for estimating the probability that a gi-:en 
cause will have a certain sort of effect when, under 
the influence of certain hiciden factors, it tends t o  

produce contrary effects. The s m e  basic principle 
that governs causal inference in general applies here: 

’T i s  ev iden t ,  tha t  when a n  object i s  at tended 
wi th  contrary  e f f e c t s ,  we j u d g e  o f  them only  b y  
our p a s t  experience,  and  a lways  consider those 
a s  poss ib le ,  which we h a v e  observ’d to fo l low 
from it.  And a s  p a s t  experience regulates  our 
judgment  concerning the poss ib i l i t y  o f  these  
e f f e c t s ,  so it does tha t  concerning the i r  
p robab i l i t y ;  and tha t  e f f e c t ,  which has  been  
the  most common, we a lways  esteem the most 
l i k e l y .  (T133 1 

As for the role of probability, what Xume has said in 
the context of chance applies equally here: E v e r y  p a s t  

experiment  may  be consider’d as  a k ind  o f  chance; i t  be ing  
uncertain to u s ,  whether the  object  wi l l  ex i s t  conformable to 
one experiment  or another:  And f o r  th i s  reason e v e r y  thing 
tha t  h a s  been said on the  one subject  is appl icahle  to  both .  
(T135) But it is always in conformity with the general 
causal principle of *same cause, same effect”: 

Thus upon the whole, contrary  experiments 
produce a n  imperfect  b e l i e f ,  e i ther  b y  
weakening the hab i t ,  or b y  d i v id ing  and 
a f terwards  j o i n i n g  in  d i f f e r e n t  p a r t s ,  t ha t  
per f ec t  hab i t ,  which makes u s  conc!ude i n  
general ,  t ha t  ins tances ,  o f  which we have  no 
exper ience ,  must necessar i ly  resemble those 
which we have .  (T135) 
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We may suminar i z e  Huae ' s account of scepticisni 

wi th  regard to reason. On this account what the total 
sceptic does is apply certain l a w f u l  facts about 
testimony to his own reason taken as testifying to the 
truth of the conclusions it affirms. what then begins 
to happen is just what happens with respect to hearsay 
in contrast t o  direct testirnony: the greater the 
nuniber of steps it is from what is to be affirmed the 
less is the degree of certainty with which that 
affirmation can be made. The degree of certainty tends 
to diciinish towards zero: a l l  "evidence and belief" is 
extinguished. But not even this can be affirmed with 
certainty. For one has arrived at this conclusion by 
cases of reasoning, and reason may apply the same sort 
of reasoning to these cases. In this way, the beliefs 
which constitute the very foundation of the reasoning 
which "extinguishes" all "evidence and belief" are 
themselves extinguished. All reasoning is undermined. 
All reasoning is weak including the reasoning that all 
reasoning is weak. 

Part 11: Two Critics of Iiume 
In order to defend Iiume's argument as strong, 

if not sound, it will be necessary to establish the 
cogency of the probabilistic reasoning that he uses. 
Eefore turning to this task, however, it will pay, I 
think, to show that we can already see that defenders 
of the received opinion, that Flume's argument is 
worthless, in fact quite miss the mark. I begin with 
H . A .  Prichard. 15 

Prichard treats Hune as a sceptic. But he 
finds that the Treatise, so understood, is tedious, and 
that it makes him not sceptical but angry. l6 TO be 
sure, Prichard thinks that much of it is clever, but it 
is the cleverness of ingenuity and perversity. For 
myself, I should say that this response should suggest 
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to Prichard that his reading of the Treatise is 
incorrect. Per haps the arguments appear perverse 
because they are construed as aiming cit a sceptical 
conclusion: if construed as directed at a non-sceptical 
position, then perhaps they might not look so perverse 
or merely ingenious! Iiowever, Prichard is so convinced 
of the rationalistic position with respect to 
know1edge;'that he cannot but read Hume as a sceptic -- 
which, of course, Hume GI at least with respect to the 
objective necessary connections of the rationalist. 
But that does not mean Hunie is a pyrrhonist with 
respect to our knowledge of causes:18 to be sceptical of 
objective necessary connections is not to be a sceptic 
with respect to' causatio~$~-- though it is to be a 
fallibilist about the latter: but, again, t o  be a 
fallabilist is not to be a sceptic, or, at least, a 
pyrrhonian sceptic. 

For the sceptical argument that "extinguishes" 
all "belief and evidence" Prichard raises Lhree 
objections.20 He asserts, in the first place, . that it 
confuses the limit of a series witn a tern of the 
series. This is no doubt so. The limit of the series 
of probabilities is indeed zero, but we never actually 
reach that limit. All we ever reach is a fraction: 
indeed, if we go on long enough we can reach any 
fraction as small as we choose. Still, all we ever 
reach is the vanishingly small and not zero. He rncst 
recognize, however, that this mistake hardly modifies 
Hume's point: "Vanishingly Small" will do as well as 
"zero" in undermining belief and evidence. Xoreover , 
given that no mathematician of that age was ever clear 
on the distinction betweer. zero and the vanishingly 
small, that is, on the nature of infinitesimals, it is 
a harsh judge indeed that will condemn Huze for a 
similar failure of understanding. In fact, we see in 
Prichard's objection nothing more than a siniple failure 
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t o  approach Huiire with the synipathy witn which one 
s h o u l d  approach any philosophic classic. 

Prichard objects, second, that an infinite 
regress cannot arise: 

... i f  we judKe t h a t  the f a c u l t y  by which we, 
considering the na ture  of two and two, j u d g e  
i t  to make f o u r  i s  i n fa l l i 5 l e  on ly  to the  
ex ten t  of three-quarters ,  we inev i tab ly  are  
j u d g i n g  a s  a mat ter  of cer ta in ty  tha t  two 
and two is  proba ' l ly  f o u r  to the  ex t en t  of 
three-quarters ,  and  we cannot then  t a k e  
f u r t h e r  account o f  the  f a l l i b i l i t y  of our  
f a e s ,  for we h a v e  a lready  taken  f u l l  
account of it.21 

But clearly, oce has taken full account of the 
fallibility of our faculties only if the probability 
judgment is- a matter of certainty. Prichard tells us 
that 'inevitably' the latter is so.  Alas, he gives us 
no reason for thinking it to be so, and less f o r  
thinking thac it is inevitable. All we have here is 
Prichard the rationalist asserting that Hume the 
fallibilist is wrong; but to assert is not to argue. 

Prichard's third point is similar?2 The init- 
ial judgment inust be taken as  being certain, since by 
hypothesis it is rendered probable only by reflecting 
on the fallibility of our judging faculty. However, if 
it certain, then there is no room for doubt; if it 
is certain, then it cannot be arrived at by fallible 
faculties. Hence, Hurne cannot use reflections on the 
latter to cast doubt on the former. However, this 
objection goes .through only if certainty is a guarantee 
of infallibility. In the psychological sense of 
'certainty', e., felt certainty, or  as Euuie would 
analyze it, maximum vivacity, there is no guarantee of 
infallibility. There is such a guarantee only if there 
is some objective necessary connection between the 
object of judgment and the feeling of certainty.23 But 
Hume h a s  argued in detail against objective necessary 
connections; the connections between objects or 
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i i : ,pressions and ideas  cire causa l  a n 3  tnere cc lssa l  

r e l a t i o n s h i p s  a r e  a l l  t o  be givein a iiciriean a r t a 1 y s i s . z 4  
P r i c h a r d ' s  o b j e c t i o n  is s u c c e s s f u l  i f  and only i f  t h e r e  
i s  such a necessary  connect ion between o b j e c t s  and 
c e r t a i n t y  w i l l  guarantee  t h a t  judgments of t h e  l a t t e r  
s o r t  a r e  i n f a l l i b l e .  B u t  he does not  argue f o r  such a 

connec t ion;  he simply assunies i t .  Again a l l  P r i c h a r d  
has succeeded i n  doing is  t o  expres s  h i s  r a t i o n a l i s t i c  
dogrnatisri), w h i l e  a t  t h e  sane  t ime ignor ing  Hurrie's 
argued case  t h a t  a l l  our f a c u l t i e s  a r e  f a l l i b l e .  

P r i cha rd  may be c o r r e c t  i n  holding t h a t  the 

arguments of t h e  T r e a t i s e  a r e  ingenious and p e r v e r s e .  
B u t  a t  l e a s t  t h e  T r e a t i s e  g i v e s  arguments.  P r i c h a r d  
does not  e v e n  do 'Hurne t h a t  cour t e sy .  

Another r ecen t  c r i t i c  of Hume's s c e p t i c ' s  
argurrient i s  NaCNabb, who t e l l s  u s  t h a t :  

The argument i s  p l a i n l y  s o p h i s t i c a l  b u t  
phrased i n  such vague t e r m  t h a t  i t  would be 
a l eng thy  t a sk  t o  s e t  o u t  a l l  t he  v a r i o u s  
p o s s i b l e  cases  covered and explh in  t h e  
f a l l a c y  in each.  Take one case .  I judge (1) 
t h a t  Eucephalus w i l l  probably w i n  t he  2:3c).  
B u t  then I r e f l e c t  ( 2 )  t h a t  I a;i, riot a g o o d  
judge of for l~i .  Then I r e f l e c t  ( 3 )  t n a t  I aill 
not a very good c r i t i c  of irly own perforillances 
i n  t h e s e  ma t t e r s .  The f o r c e  of ( 3 )  is t o  
coun te rac t  ( 2 )  and l eave  (1) unchariyea bu t  
s u b j e c t  -- a s  i t  always should have been -- 
t o  t h e  p rov i so  " u n l e s s  I aiii r;iistar.en." And 
how am I supposed t o  proceed f u r t h e r  i n  t h i s  
r e g r e s s ?  Where s h a l l  I f i n d  evicience cf my 
powers of c r i t i c i z i n g  iiiy own c r i t i c i s i i i s  of my 
judgnlents,  d i s t i n c t  frofii t h e  evidence of iny 
powers of c r i t i c i z i n g  my own judgments? I 
have reached an a s s e s m e n t  of my powers o f  
p i ck ing  up iny own mis takes ,  and beyond t h a t  
i t  is not  p o s s i b l e  t o  go. Every f u r t h e r  s t e p  
i s  t h e  same s t e p  repeated.25 

However, i t  is  ( 2 )  r a t h e r  than ( 3 )  which rec;uires  u s  t o  
P u t  ( 1 )  under t h e  p roviso  " u n l e s s  I am rnistaKen".26 ( 3 )  

does  not  c o u n t e r a c t  ( 2 1 ,  b u t  ra ther :  i n  t u rn  s c b j e c t s  
t he  l a t t e r  t o  a s i m i l a r  p rov i so .  ( 3 )  can then be made 

s u b j e c t  t o  the  same proviso .  And s o  on: t he  r .egress  is 
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clearly there. I.;cNaSS tries t o  break it off by arguiny 
that the recjress requires one to distinguish ( a )  powers 
of criticizing one's criticisms of judgiiients frorii (b) 
powers of crikicizincj judgi~~ents, where in fact (a) and 
(b) are not distinct, since evidence for ( b )  counts as 
evidence for (a). This is s o :  one can succeed in 
distinguishing ( a )  from (b) only by failing to note 
that the 'criticisms of judgirtents' mentioned in (a) are 
themselves judgments. Thus, the evidence for (a) does 
ccunt as evidence for (D) and, more specifically, 
evidence for either is evidence for 'All iny judgments 
[including critical judgments!] are fallible" or to 
'Each of my judginents is probably to degree m/n 
mistaken'. ' And once one has this rule then it can be 
applied at eacfi stase. It is, to be sure, "the same 
step repeated", but nonetheless at each step the 
probability decreases. 

In fact, Hurne's arguiiient is not phrased in 
vayue terms. He hiiiiself, as we saw, places it in the 
context of ar. analogy with a chain of testimony. Once 
this is seen then it is not hard, I think, to generate 
tiune's sceptic's regress of probabilities, through some 
e1ec:entary applications of the probability calculus. 
Critics like Prichard and IvlacNabb are simply too hasty 
to judcje Hurite a sophist. -0 read him carefully, let 
alone try to construct a reasonable interpretation in 
which a regress of probabilities can validly be 
cjenerated. 

Part 111: Hume's Arqunent Reconstructed 
Hume's arguiatent against reason relies upon 

Frcbzbilistic causal reasoning. To defend it one must 
atterqt co  show that such reasoning is cosent. To do 

this will require us to invoke the probability calculus 
in a way that Hurne never did. The reconstruction will 
hzve to be faithful to what Hume does say, that is, the 
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argulnent as we have sketched it in Part I, b u t  sir~ce 
the reconstruction will add details that Hci~,? never 
provides, it follows that we cannot show that 
reasoned as our reconstruction proposes. The best that 
can be clone is to provide a little historical context 
sufficient to establish that the reconstruction is not 
only faithful to Hume but is also not wildly anachron- 
istic. 

Let us begin, then, ' by recalling that Hume's 
argument construes an inference, e., an act of 
inferring, as testifying to the truth of its 
conclusion, and by noting that a similar .argument abol;t 
chains of testinony and dintinution of probabilities 
occurs in Bentham's Rationale of Judicial Evidence 
where he employs what is essentially Hurr,e's argugcent in 
order to exclude hearsay evidence: 

All modifications of unoriginal evidence that 
are of the nature o f ,  or bear similitude to, 
hearsay evidence ... have this in comnion, -- 
that for every remove (mendacity and frauG 
out of the question) they afford . an 
additional chance of incorrectness and 
incon,pleteness .27 

and he continues a little later: 
Supposed extra judicially stating o r  
narrating witnesses m y  have stood in a 
series of any length, one behind another. 
The causes of untrustworthiness applying to 
every human being, and, to every being of 
which nothing inore is known than that he or 
she is hunlan, with equal force, -- it is 
evident that, the longer the line of these 
supposed witnesses, the less is the probative 
force of their supposed testiirlony.28 

NOW, uenthain is acknowledged to be the most 
significant theorist of leGal evidence. hs one 
authority puts it, "Among the theorists Benthain stands 
first, though possibly not the first in time.. - . "  29 
That by itself establishes, I think, that Hune's 
argument is not as ilnplausible as  such critics as 

Prichard and KcNabb s~cjgest. On the other hand, 
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Benthait;, like Hune, proviaes no reasoning explicitly in 
t e r m  of the probability calculus. The task remains, 
then, of providing the reconstruction we are aiminc; at. 
But !3enttaaiti coes provide a reriiii-iaer that tlestiriiony and 
probabi 1 i st ic consider at ions have long been 
intertwined, and a suggestion that it is in this 
context that we should attempt to reconstruct Hliine's -- 
and Benthain's -- reasoning. 

To this en6  we may start by noting what happens 
to the ancient distinction between scientia and opinio 
under the inkpact of the criticisms of Locke and Huilie.30 
Scientia consisted of infallible and certain knowledge 
of objective necessary connections. Opinio consisted 
of fallible belief bssed prinarily on authority.31 
Locke and Hume systernatically criticized the 
traditional view that there are objective necessary 
connections, that knowledge consists of grasping these, 
and that demonstrative syllogisriis beginning from 
infallibly known premisses lay out the ontological 
strccture of the world. After this critique neither 
scientia nor the demonstrative syllogism of scientia 
remins. But neither does opinio remain. Or, at 
least, the dialectical syllocjisi,r, which (together with 
rhetoric) dominated the theory of opinio, conies to be 
but a minor part of case-making, that is, case-making 
with respect to what the facts are and how we ought to 
understand. them. To be sure, it is an essential part. 
The rules of formal logic remain to ensure consistency. 
!'!or can they be eliminated, since nothing else is a 
test of consistency. But they coi:re to be but a part of 
the niethodology of empirical science, the logic of 
truth. The certainty of intuition and demon-stration 
in scientia have gone. The only certainty that remains 
is sGch certainty as empirical research can yield. 
Gone, too, is the probability of opinio. Authority, 
what justifies preiliisses as probable, is no longer 
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taken a s  given. Tile worthiness of an autiiority becoiiies 
just another eiiipirical hypothesis, to be tested like 
all others by empirical research. Hacking has quite 
correctly indicated the origin of the probability 
within the context of opinio, attached there t o  the 
notion of acceptable propositions. 32 Wnat he has failed 
to spell out is that in the context of opinio 
probability is connected with a magical idea of 
authority, be it that of the scholastics, the Bible, 
the Fathers, and Aristotle, or  that of the humanists, 
the purified texts of the ancients, or, that of the 
common lawyers, the sworn testimony of witnesses, 33 
What happens as this magical context erodes is that 
probability -- and certainty also -- comes to -be 
connected with the idea of the worth of empirical 
evidence with respect to hypotheses about matter-of- 
observable-fact regularities. Knowledge is no longer 
scientia but comes to be justified certainty about 
empirical regularities. And where such certainty is 
not possible we rely upon what Locke called judgment, 
and, where the matter is put to us verbally, assent o r  
dissent.34 Judgment or assent is p r o ~ a b l e ~ ~  just in case 
it conforms with our past experience and "constant 
~bservation"~~ or  conforms to the testimony of others 
where, however, the latter is to be evaluated as any 
other empirical hyp~thesis.~' The syllogisn is the test 
of consistency: "This way of reasoning [the syllogisiii] 
discovers no new proofs, but is the art of marshalling 
and ranging the o l d  ones we have already."38 Probabil- 
ity is part of the logic of truth: "...as the conforn- 
ity of our knowledge, as the certainty of observations, 
as the frequency and constancy of experience, and the 
number and credibility of testimonies do more or less 
agree or disacjree with it, so is any prcpcsition in 
itself more o r  less probable. a39 Locke is content to 
let it go with "constant observation," no doubt 



trusting the basic rationality of men to normally judge 
well, if not always correctly. ilume gave more details. 
Constant observation often tends to confirm contrary 
hypotheses. Since confiriied, all are not unworthy of 
assent, but since contrary not all can be true. They 
are therefore to be characterized as probable.40 The 
task of research is to move from such probabilities to 
certainty. The rules are the Rules by which to judge of 
causes and effects ,  (TI,III,XV), which are, in 
essentials, the rules of eliminative induction. 
Bacon's new organon is the logic of truth by which we 
move from probability to empirical certainty (e., 
insofar as it can be had). 

But, why should the 'contrary causes" or con- 
trary hypotheses be called 'probable"? Here we must 
look more carefully at the concept of probability. 

A mass event consists of a characteristic being 
exemplified in each member of a large group or mass of 
individuals or points. All persons in a country at a 
given tine constitute a mass event; so does the set of 
tosses of a coin. A second characteristic may be 
exemplified by the individuals in this mass event. 
Thus, dying before a certain interval has elapsed is 
such a characteristic for our first mass event, coming 
up heads is one for our second mass event. The 
relative frequency of the exentplification of the second 
characteristic in the mass event exists. That a 

certain characteristic is exemplified with such and 
such a relative frequency in a mass event is itself a 
group characteristic of the mass event. Soirie sorts of 
iilass events are serially ordered, but not others. 
Populations at a time are not, coin tossings are. 
Where there is a serial order, and if the 
exemplifications of the characteristic defining the 
mass event and the exemplifications of the second 
characteristic satisfy together certain conditions 
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(axioms), then one bas a random sequence. Where there 
is a serial o r d e r ,  one has a sequence of mass events 
(the first n tosses, the first fi + 1 toss-es, azd so 

on), and therefore a sequence of relative frequencies. 
Where there is a random sequence then the probability 
of the second characteristic relative to that which 
defines the mass events is the limit of the series of 
relative frequencies as the size of the mass events 
increases to infinity. Consider a certain individual 
coin being tossed. The sequence of events, this coin 
being tossed at tl, this coin being tossed at t2,..., 
is serially ordered. This sequence is random. The 
characteristic of being tossed at some time or other 
defines a sequence of mass events. Within these mass 
events the characteristic of coming up heads appears 
with a certain relative frequency. We form the 
hypothesis about the sequence that the limit of the 
relative frequency as the sequence tends to infinity is 
1/2; Q., that the probability of heads is 1/2. This 
hypothesis, if true, is a lawful regularity about the 
tosses of this particular coin. This hypothesis 
involves mixed quantification. To say p is the limit 
of the series of frequencies is to say that for all E , 
there is a number N, such that for every “ 7  2, where 2 
is the (ordinal) number of the term in the series, the 
difference (neglecting signs) between fn (the frequency 
which is the fith term) and p is less than E . Such a 
lawful regularity enables us to assert that if the 
sequence of tosses were to be extended indefinitely 
then the relative frequency would (in the indicated 
sense) converge towards 1/2 as a limit. The hypothesis 
is an indicative prediction asserting a matter-of-fact 
regularity about the tosses of a single coin. The 
hypothesis can be generalized further, to cover the 
tosses of well-balanced coins. The notion of 
probability for these cases is a well-defined notion, 
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one which in no way violates the empiricist criterion 
of meaning. There is nothing -- or ought to be nothing 
-- in such a criterion which renders unacceptable the 
idea of extrapolating to limits!' The only problein is 
that of confirmation. Such extrapolations will, in 
Seneral, given the notion of limit, involve mixed 
quantification. The relevant laws will, therefore, be 
neither conclusively confirmable nor conclusively 
falsifiaDle. In the case of probabilities the problem 
is to figure out what probability a sequence or each of 
a set of sequences has, since any initial segment we in 
fact observe is compatible, given the logic of limits, 
with any probability. But statisticians have in fact 
developed reliable evaluation procedures. 

What must be emphasized is that such 
probability statements are statements of matter-of- 
observable-fact regularities. To be sure, they are of 
a logically complicated sort, but that does not render 
them any the less statements of regularities. This 
logical complication wakes the use of iri5uction in 
their case more precarious than it is in the case of 
non-probabilistic laws. "But," as Bergmann once put 
it, "to be precarious in this factual sense does not 
mean to be precarious or problematic in a philosophical 
sense.'42 Furthermore, these regularities may or may 
not be deducible from non-probabilistic laws. Whether 
or not deterministic explanations of probabilistic laws 
are possible is a question of fact. LaplaceP3 and 
before him Hume144 thought such laws as those of coin 
tossing could be explained deterministically; we now 
know this not to be so, that they are irreducibly 
statistical, though they can, in a wayI be fit into the 
basic theoretical fraiiiework of classical ~iiechanics!~ 

The coin-tossing and dice-rolling cases are the 
paradigm cases of random sequences of events. There 
were in fact problems with defining mathematically the 
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not ion of random sequence. Von Mises' idea was 
unsatisfactory, and Wald and others worked to refine 
it, without, however, providing a perfectly satis- 
factory notion.46 Kolmogorov has developed a different 
line of research into the notion of random sequence. 47 
As he has emphasized, it is crucial to the idea of 
applying any mathernatical theory of probability. 4a 

In the coin-tossing case, two outcomes are 
equally probable. This is the special case of the more 
general idea of a lottery, in which tickets are drawn 
from a drum (or balls from an urn). In the latter, the 
probability of drawing each ticket is assumed to be 
equal. If there are rJ different tickets, then for eacn 
ticket the probability of its being drawn during a long 
series of draws is 1 / N .  Just as we have found certain 
sorts of coin are as a matter of fact such that in a 
long series of tosses heads and tails are equally 
probable, so we have found certain sorts of ticket 
drawing situations are as a matter of fact lotteries in 
which each outcome is equally probable. Thus,. we can 
assume certain sorts of ticket drawing situations are 
as a matter of fact lotteries in which each outcome is 
equally probable. But we can also assume certain 
outcomes are more or less probable than others. Thus, 
we can assume certain sorts of tickets are more likely 
to be drawn than others, or that the probability of 
heads is some value other than 1/2. Huygens was able 
to reduce the treatment of these cases to the case of 
the fair lottery. 

Taking coin-tossing and lotteries as paradigms, 
it becomes possible to extend the notion of probability 
to the case where, because events are not serially 
ordered, we have only frequencies, not 
The fact that a certain percentage of a population of 
size N, taken at time tl, is male ( M I ,  the remainder 
female (F), has, by itself, nothing to do with 

~ 

~ 

49 
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probabilities. One simply has a mass event -- the 
population at t -- with another characteristic, M, 
occurring with a certain frequency in it. The 
connection with probability goes as follows. What is 
crucial is that the mass event is an event in a 
second-order mass event. In the present case, this 
second-order mass event consists of a group of 
populations of size N. In each of the mass events in 
the second-order mass event, M occurs with a certain 
relative frequency. The possibilities are zero M, one 
M, ..., NM: e., there are N + 1 possible relative 
frequencies. Now write each of these relative 
frequencies on a ticket to be put into a lottery. We 
can now draw ticnets and obtain a series of relative 
frequencies. Assume the first-order mass events can be 
serially ordered. In the present case, we consider 
successive populations of size N. Then, that order 
corresponds to the series of relative frequencies 
resulting from the lottery draw provided that we make 
the appropriate factual assumptions of relative 
frequencies (male to total population) in the second- 
order mass event. If we assume the frequencies are 
uniformly distributed in the second-order mass event, 
then we are assuming each ticket in our "frequency 
lottery' is equally probable. If we assume other 
distributions then we are assuming certain unequal 
probabilities for different tickets in our "frequency 
lottery.' we can reduce this case to the coin tossing 
case as follows. 

-1 

We generate the same sequence of relative 
frequencies in another way. One considers a coin with 
14 on one side and F on the other. This is repeatedly 
tossed. This sequence is divided into segments of 
length N. These are, of course, serially ordered. For 
each segment, kf occurs with a certain relative 
frequency. These frequencies in segments of length N 
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correspond to the relative frequencies in the non- 
serial mass events and to the relative frequencies 
yielded by the lottery draws. If we assume the tosses 
are independent, and that the outcome M has probability 
E, then the probability of nM and (N - n) F is given 
by :51 

(a) cnp N n  (1 - p l N -  
Thus, to make an assumption about p in our sequence of 
coin tosses is equivalent to naking the mentioned 
factual assumption about the distribution of 
frequencies in the second-order mass event. In this 
way we can speak of probabilities where, strictly, we 
should speak of frequencies. 

Arbuthnot used this analogy to coin tossing 
when he discussed population statistics and their 
stability.52 He assumes the M-F coin is fair, so p = 

1/2. He correctly calculates, using the binomial 
coefficients, the probabilities of frequencies in 
segments of length N .  (a) represents the nth term of 
the binomial expansion of ( E  + gIN where 9 = 1 - p. 
( C n  is the binomial coefficent of that term.) If we 
take 11 to be a "random variabie" and (a) to be a 
function of it, then we have a binomial distribution of 
- n. Thus, Arbuthnot makes the matter of fact assumption 
that the distribution in the second-order mass event of 
frequency of males in the first-order mass events 
(populations of size N )  is distributed bino:nially. 
This is equivalent to assuming the probabilities in Our 

specifically, Arbuthnot assumes a binomial distribution 
in which p = 1/2.  If e = 9 = 1/2, then (a) is equal 
to: 

N 

'ticket lottery" are distributed binomially. KOre 

cf: x 1/2N 
As N increases in size the probability of getting any 
particular number 2,  e., any particular relative 
frequency n/N of males, becomes smaller and srnaller. 
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Arbuthnot correctly calculates that this probability 
beconies smaller as N increases, and in particular that 
the probability of an equal number of males and females 
becoir,es very sniall. Equally correctly he infers that 
the probability of obtaining an extreme outcome never 
vanishes. Arbuthnot -- incorrectly -- infers that the 
roughly equal numbers of 1.I and F is highly improbable, 
and its occurrence therefore not a 'matter of chance" 
but due to Providence. &hat Arbuthnot does not ask in 
quantitative terms is what the probability of obtaining 
approximately the same number of males as females. 
Bernoulli's limit theorems3 establishes that, as N 

becomes large, the probability tends to unity that the 
frequency z/N diverges only slightly from p. Thus, 
given Arbuthnot's distribution assumption, that 1 
1/2, the probability of obtaining populations approx- 
imately 1/2 males tends to unity. And so, contrary to 
what Arbuthnot invalidly inferred, the more or less 
constant regularity of males and females can reasonably 
be expected even as a "matter of chance'. Actually the 
proportion of males to population tends over time to be 
slightly greater than 1/2. Nicholas Bernoulli 
calculated 54that the observed relative frequencies are 
what one could expect if p = 18/25, that is, if one 
assumed a binomial distribution slightly different from 
that assumed by Arbuthnot. 

Bernoulli's limit theorem leads to the 
prediction that if a population is large and relatively 
constant in size, then the proportion of rr,ales will 
remain relatively constant. This is, of cour'se, an 
empirical prediction. It pre+pposes t w  empirical 
assumptions. One has already been mentioned. This is 
the distribution assumption. The other is that, just 
as the outcornes of the coin tosses are as a matter of 
fact independent of each other, so this person being M 
must be independent of that person being f, Or, what is 
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the same, the sex of the next to be norn must as a 
matter of fact be independent of the sex of the j u s t  
born. These factual assumptions are generalities. 
Their acceptance is therefore justified in the same way 
all other empirical generalities are justified, by 
their predictive success. Only, they are generalities 
involving mixed quantification -- otherwise they could 
not connect up with probability notions! -- an8 so what 
we deduce as the prediction is an existentially 
quantified stateliient which cannot be falsified. The 
problems of putting thein to the test are essentially 
those of putting the probability laws of coin tossing 
to the test. They are problenis which are technical 
ones in statistics rather than philosophical. 

The use of statistics can be extended froa 
these cases to the investigation of causal laws. , 

Suppose we know that being E sometimes causes 2, 
sometimes not. This is a very siiiiple instance of 
"contrary causes". In such a case it m,iqht be 
reasonable to suppose some unknown factors exist such 
that when these are present r causes 1, when they are 
absent E does not cause g .  Call these unknown factors 
- G. (The bar indicates that we have a definite 
description of the type of factor, not the name of the 
type itself.) We are assuming, then, that the presence 
of is necessary and sufficient for g to cause 11, or, 
in symbols: 

or, equivalently 

- 

- 
(1) (XI[% 1 ( F x  5 Hx)l 

( X ) [ Q  5 (& f & ) I  
1 (If this looks like ( 4  ) from part I, then it is 

intended to!) 
If occurs in 2 followed by 1, we have 

( 2 )  

and 
( 3 )  Ha 
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from which we can deduce 
( 4 )  & 

Given (11, we can deduce is present when g is 
consequent upon F ,  even though we cannot independently 
identify G. We can now use this information to explain 
the presence of H, in the pattern with which we are by 
now familiar from the preceding section. 

The explanation is this: 
( Law: (1) 
( 

( 
(El ( Initial Conditions: Fa & & 

( Hence: Ha 
Thus, where a medicine brings about recovery some but 
not all the time we generally infer its not working is 
due to the absence of certain physiological factors 
normally present. Consider the total population and 
its mutually exclusive subpopulations of size N. - G 
occurs' with some relative frequency in each of the 
subpopulations. If we assume a binomial distribution 
of these frequencies then we can, as discussed just 
above, equivalently speak of the probability of an 
individual being G. Since 5 is present in an 
individual if and only if F =, & is also present, it 
follows that if f is the relative frequency of in a 
subpopulation, then is the relative frequency with 
which causes g in that subpopulation; and it follows 
further with reference to the total population that the 
probability that an individual is 5 is the same as the 
probability that an individual causes g .  If we pick 
out a subpopulation and.bring it about that each member 
is F ,  then the frequency of & in that subpopulation 
will be f if and only if the relative frequency of 5 in 
that subpopulation is f. The relative frequency of H's 
in a subpopulation of f's yields the relative frequency 
of 5 ' s  in'that subpopulation. If we pick several such 
subpopulations of -- randomly, from the total 

- 

- - 
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population, so that independence is asscred -- then we 
can use these data to infer statistically the 
probability of H ' s  in the subpopulations of 1 ' s  or, 
what is the same, the probability of 5 ' s  in the total 
population. On the basis of such probability estimates 
we can use the technique of Huygens for adjusting our 
beliefs and actions, that a gamble is worth the 
mathematical expectation of that and ad just our 
degree of assent that this will be to the 
probability in the total population that being causes 
- H. 

Obviously, we would prefer to know what 
characteristic it was that the definite description 5 
denotes. Then we could identify those cases wher.e E 
will bring about I! and those cases where it won't; we 
would not then have to rely upon statistics. 
Statistics here are the mark of imperfect knowledge, 
our not knowing the causes we have reason to believe 
are operating. Probability thus comes to be used -- 
and, given certain factual assumptiofis are fulfilled 
(independence, etc.) -- successfully used -- where ex 
post facto causal explanations such as ( E )  are 
available and where we also have reasonable hope to 
discover the means (by identifying the property $1 
necessary f o r  deterministic predictions. 

where 5 is unknown, 
is the simplest case of the operation of 'contrary 
causes", which Huiiie discussed.56 Sometimes brings 
about g ,  sometimes not. The idea is obviously 
generalizable. We could, for exainple, have 2 producing 
H sometimes and sometimes H We could then -1 - 2 '  
hypothesize after the fashion of (1) that E & G causes 

2 '  
H and that E &-G -1 -1 
Statistics would proceed in much the same ~ a y . 5 ~  It is 
in this fashion that we come to speak of the 
probability of "contrary causes" and of "contrary 

The case described by ( 11, 

1 
or perhaps 1 & G causes 3 

2 
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effects”. Such a use of ‘probability’ marks an 
iaperfection in our knowledge, a gap in our knowledge 
of causally relevant characteristics. It is then the 
task of the experimental nrethod, of the methods of 
eliminative induction, to fill those gaps in our 
k n 0%’ 1 t. 5 g e , find out specifically what the 
characteristic (; is, and so eliminate the need for 
statistics. Eowever, action often requires us to use 
what knowledge we have, imperfect as it is, before 
research can be done to remove its iniperfections. In 
that case we must rely upon the imperfect statistical 
knowledye -- where, one must note, to be imperfect or 

is not therefore to fail to be knowledge. 
h’hen we do act upon statistical knowledge we proceed 
upon the basis of  several Iiiatter-of-fact assuniptions. 
On the b a s i s  of these judgnients we can proceed to 
calculate the probability of kinds of particular 
events. Our expectation of a particular event of such 
a kind is proportioned to the probability, and that is 
to say that it is to that probability that we 

proportion the degree to which we assent, p rior to 
observation, to the pro~osition that a particular event 
will be of that kind. In this context, epistemic 
probabilities (rational degrees of assent) are 
proportioned to and presuppose aleatory probabilities. 
Such rational adjustruent of belief to probability 
presupposes antecedent acceptance of certain inductive 
gene r a 1 i z a t ions .. 

Now consider these factual assumptions upon 
which the expectations and degrees of assent are based: 
these assu5ptions are inductive generalizations. Of 
these, there are essentially two. The one is that 
exists. The other is that it has a certain 
distribution. The latter is a matter of mixed 
quantification, and partakes of the general 
precariousness of statistical generalizations. In the 

- 
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present case it further depends upon the other 
assunpt on that exists. It is the latter assuni2tion 
which is crucial. What reason micjht xe have for 
believing 5 exists, b., for believing that definite 
description is successful? That amounts to asking what 
reason we might have for believing a law of the sort 
(1) obtains even when we do not know specifically wha: 
- G is and therefore could have no confirrr,ing instances 
upon which to base our judgment. The answer can only 
be : inductive. We might have some more general 
theory, confirmed in other cases, that enables us to 
deduce in the present case that (1) is true. Thus, if 
- F is a drug to cure ( g )  a very specific type of disease 
(u., swine flu), then a more general theory about a 
genus of disease (influenza), of which that of our 
concern was a species, might very well lead us 
correctly to affirm (11, without specifying 
specifically, only generically, what are the conditions 
- G. Or, one might rely upon some very general principle 
of determinisni, a s  Hume did (T132) when considering 
this very sort of case. 

- 

- 

- 

A special case of using statistics was of 
special importance to early investigators. This was 
the case of the worth of testimony. That this should 
be important in this context was thoroughly natural, 
since, after all, probability is, as Hacking argues, a 
concept which does derive from the context of opinio, 
the dialectical syllogism, and the reliance upon 
testimony. 

Assume 
- Fx = 5 asserts at 1. some proposition or other 

- Hx = What x asserts at t is true 
and 

G., The proposition asserts at t is true 
and suppose, for the moment, somewhat simplistically, 
that a law of the sort (1) holds for this and 3. The 
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-absence of at some times rather than others would 
then explain why a person sometimes asserts what is not 
true.59 NOW, as above, we can use (1) or, actually, (1) 
quantified over both 11 and t, to estimate the 
probability in a sequence of assertings that what is 
asserted is true.60 Our degree of assent to the 
statement that this is g is to be proportioned to 
this probability. Given that 2 asserts something at Ll 
is trye. But if: 

then we are, upon 2 ' s  say-so, assenting to the 
indicated degree to the proposition that E. The 
probability of g in is the probability of in the 
total population of all individuals at all times. It 
is this probability to which we proportion our assent 
to sl, and which measures the reliability of A'S 
testimony, the extent to which we may reasonably bet 
upon its correctness. 

the proposition 2 asserts at Ll = sl 

Suppose now, that: 
S = Fb -1 - 

= b asserts 2 at t 
2 2 - 

Given E, we may, as before, assent to g in proportion 
that is probable in the total population. But we are 
not given S categorically; we assent to it only to a 
certain degree. To what degree then should we assent 
to S2? Obviously we may reasonably expect S 2  to be 
true just to the extent that it is probable that we 
draw from the. population two G's in a row. NOW, 

1 

- 
according to (a), this probability: 

c f e  3 1  - pp-2 = r 2 

Sin/e 0 d E we will always have E' < p unless 
everyone exemplifies at all times or no one does at 
any time. Since, as a matter of fact, none of us tells 
only truths and none only falsehoods, it follows that 
the degree of assent we should attach to 22 is, in the 
circumstances, always less than that we should attach 

1, 
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to 21. This is what lies behind the courtroom 
evident iar y practice of prohibiting hear -say evidence p1 
On the other hand, consider the probability of 
obtaining at least one in two' draws. By (a), that 
is: 

2 c 1  p (1 - EI2-1 = 2p (1 - p) 
The probability 2 2  (1 - 2) is greater than p just in 
case p >  1 / 2 .  So, if it is more likely than not that a 
person is g, then the probability of getting at least 
one in a draw of two is greater than the probability 
of -. If, therefore, we take two witnesses the 
probability that the testimony of at least one is 
correct is greater than the probability when making a 
single draw that' the witness' testimony is correct.. Lie 
should therefore attempt to secure several independent 
witnesses to an event: the probability at least one is 
correct is greater than the probability any is correct. 
So testimony derived from several independent sources 
is better than testimony from a single source -- 
provided that, of course, the probability a person is 
- G, e., a truth-sayer, is greater than 1 / 2 .  

Jeremy Benthain was effectively the first 62 to 
provide any extended treatment of the rules of evidence 
in legal situations. 63 He made use of such inferences 
as the above, though using only relatively crude 
notions of probability. 64 George Benthain used relative 
frequencies to provide sone analyses, but not 
p~obabilities.~' J.S. Mill recognized the relevance of 
probabilities.66 He also recognized t h e  relevance of 
choosing a population and estimating E for that 
population. To attack the credibility of a witness is 
to try to place him in a population with respect to 
which the probability of is low, e., with respect 
to which one assents to what is testified to on ly  with 
a relatively low degree of assent. Hume's discussion 
of miracles (EHU,X) is, as Hacking has pointed outP'an 

- 
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exemplification of Hurne's ideas on probability, applied 
specifxcally to the case of testimony. His aim is, of 
course, to attack the credibility of any witness who 
testifies to a Kiracle. It was these same general 
principles that Jeremy Bentham used to rationalize the 
rules of legal evidence. In an important essay Waldman 
has argued that '...the need for a systematic treatise 
on evidence was most pressing after a philosophical 
theory of evidence regarding the practical affairs of 
men had been stated.' 68 The philosophical theory 
Waldman has in mind is that of the 'mitigated 
scepticism' of Glanvill, Wilkins, and so on, in which 
the ideal of absolute certainty comes to be replaced by 
that of moral certainty, and in which a proposition not 
absolutely certain remains acceptable so long as it is 
not open to reasonable doubt.69 But its philosophical 
foundations were given by Locke in his Essay. 
Essentially, its basis is the rejection of the 
infallible knowledge of objective necessary 
connections, the rejection of scientia. Once this goes 
the theory of legal evidence must be given a basis in 
empirical fact. 

However, the point here is not to trace these 
developments in detail. Rather, it is to note that 
Bentham and others argue that a regress of probabil- 
ities tending towards zero occurs in a chain of 
testimony. We have just argued that this reasoning is, 
according to the calculus of probabilities, valid. But 
Iiune's Sceptic's argument designcd to extinguish all 
beliec and evidence involves the same regress of 

probabilities. ide must, therefore, accept the 
sceptic's argument as valid. Thus, contrary to critics 
line Prichard and t-lacNabb, I1uitie's argument for 
s c e p t ~ c ~ s n ~  with regard to reason is, if not sound, then at 
least very far from the "tissue of sophistries" that 
the received opinion charges it with being. Hume's 
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Sceptic's argument is, in short, an argument worthy of 
a philosopher, and, if it is unsound, then it is at 
least one that is worth refuting. 

Fred Wilson 
University of Toronto 
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