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Abstract. In this paper I prove the validity of a certain form of argument

which may be used as a defeater for certain statements of probability, then

demonstrate its use by arguing against the proposition that Bigfoot probably

exists.

1. The Argument

If p and q are valid, nonzero probabilities, then this is a deductively valid form
of argument:

· Pr(q|¬p) = 0

· Pr(q|p) > Pr(p)

∴ Pr(q|¬p) < Pr(¬q|¬p)

This argument might be restated in plain English as:

· If p is not true, then q is impossible.

· The chances of q being true, granted p, are better
than the chances of p being true by itself.

∴ If p is false, then q is more likely than not false as
well.

Proof. The squares of real numbers are never negative. Probabilities are real num-
bers, so:

(1) Pr(¬p)2 ≥ 0

Since ¬p is the complement of p, so 1 − Pr(p) can be substituted for Pr(p) in (1),
resulting in:

(2) (1 − Pr(p))2 ≥ 0

Which is equivalent to:

(3) 1 − 2 Pr(p) + Pr(p)2 ≥ 0

Since Pr(p) is not zero, we can divide both sides of the equation by it, without
resulting in an undefined expression. Furthermore, since Pr(p) is a probability, it
is not negative, and therefore it will not reverse the inequality, whatever value it
may be. Thus we can divide both sides of (3) by Pr(p), resulting in:

(4)
1 − 2 Pr(p) + Pr(p)2

Pr(p)
≥

0

Pr(p)
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Since zero divided by any number other than zero is zero, (4) can be simplified to,

(5)
1 − 2 Pr(p) + Pr(p)2

Pr(p)
≥ 0

Some algebraic rearranging of (5) results in:

(6) Pr(p) ≥ 2 −
1

Pr(p)

From and premise 2 of the argument in question, we can infer that:

(7) Pr(q|p) > 2 −
1

Pr(p)

(7) can be rearranged to be:

(8) 1 − Pr(q|p) <
1 − Pr(p)

Pr(p)

Replacing the 1 − Pr(...) terms for their equivalents result in:

(9) Pr(¬q|p) <
Pr(¬p)

Pr(p)

Some more rearrangement yields:

(10) Pr(¬q|p) Pr(p) < Pr(¬p)

From the definition of Conditional Probability, Pr(¬q|p) in can be replaced with
Pr(¬q∧p)

Pr(p) , making:

(11)
Pr(¬q ∧ p) Pr(p)

Pr(p)
< Pr(¬p)

Which simplifies to:

(12) Pr(¬q ∧ p) < Pr(¬p)

Now, the Theorem of Total Probability, when applied to Pr(¬p) relative to q and
¬q, gives:

(13) Pr(¬p) = Pr(¬p|q) Pr(q) + Pr(¬p|¬q) Pr(¬q)

And because of premise 1 of the argument, we can first term on the right side of
(13) and get:

(14) Pr(¬p) = Pr(¬p|¬q) Pr(¬q)

Applying the definition of Conditional Probability, this time to (14) yields:

(15) Pr(¬p) = Pr(¬p ∧ ¬q)

From (12) and (15), we can infer that:

(16) Pr(¬q ∧ p) < Pr(¬p ∧ ¬q)

Dividing both sides of (16) by Pr(¬q) gives:

(17)
Pr(¬q ∧ p)

Pr(¬q)
<

Pr(¬p ∧ ¬q)

Pr(¬q)

And by the definition of Conditional Probability, (17) is equivalent to our intended
conclusion:

(18) Pr(q|¬p) < Pr(¬q|¬p)
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2. An Example of Its Use

What we have here is the form of a defeater for beliefs held on the basis of
probability, that is to say, if we assume p true just because it is highly likely to be
true, then constructing an argument of the form above against p will defeat our
basis for assuming p, because p goes from being highly likely to being more unlikely
than likely.

In my mind, the best evidence for the existence of sasquatches is eyewitness tes-
timony. Some people claim with apparent honesty that they have seen a sasquatch
in a situation where they are unlikely to be mistaken. This does not make it certain
that sasquatches do exist, but apparently honest testimony is much more often true
than false, so, ignoring any other considerations, I’d have to rate the probability of
these people telling the truth as high, perhaps up to 90%. One might say their tes-
timony is doubtful because they are rednecks, but this does not hold much weight
for me, since I trust rednecks to identify animals correctly as much as most people;
certainly more than most people who rarely leave the city. One might say they are
obviously crazy, but since the only reason I have for believing them crazy is that
they believe they have seen bigfoot, this would just be circular reasoning. So, based
on their testimony alone, I’d have to say sasquatches probably exist.

So here’s where the defeater come into play: Though I initially regard the ex-
istence of sasquatches as probable, because of testmony regarding them, I think
that it is even more probable that someone would have found a bona fide sasquatch
carcass by now, granted sasquatches do exist. The reasoning is obvious; there are
other large and elusive animals in North America - mountain lions and bobcats,
for instance - and in spite of their known skill in avoiding human contact, they are
often hunted, and sometimes found dead. If sasquatches are large animals just like
them, it is extremely improbable that humanity would not have got their hands on
one by now, even if it was just a skull, even if sasquatches were a thousand times
more rare and ten times more elusive. Add to this the consideration that it would
be impossible to find a sasquatch carcass if sasquatches don’t exist, and I have all
the premises I need to prove that sasquatches, more likely than not, don’t exist.

In the above argument, I replace p with ”sasquatches exist” and q with ”a
sasquatch carcass has been found by now”. The result is:

· If sasquatches do not exist, then it is impossible for
a sasquatch carcass to have been found by anyone.

· The probability of a sasquatch carcass having been
found by now, granted sasquatches do exist, is
higher than the probability their existence.

∴ Therefore, since no one has found a sasquatch car-
cass yet, more likely than not, sasquatches don’t
exist.
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