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In the December 2019 issue of Advocate, Dr M.A. Muller from the 
department	of	mathematics	at	the	University	of	Stellenbosch	

made a contribution towards “fair and impartial judgments” 
employing Probability Theory. The golden thread running 
through that article is a suggestion as to how the Courts should 
weigh evidence. I must confess that my initial reaction to the 
article was to query whether it was satire, comparing as it does 
the courts to expert calculators. Overnight, however, I developed 
a curiosity. Could it possibly have been seriously intended? The 
next day, I picked it up again and read the footnotes. It then 
dawned upon me that it may have been intended as a genuine 
alternative towards the weighing of evidence by the Courts.

However, the proposal and the reasoning is flawed and, 
from inception, it is devoid of logic. The reasoning regrettably 
also is likely to mislead if one has regard to what the author 
does not disclose in the article about the assumptions underlying 
Probability Theory. Employing the methodology in a real-life 
identical example is certain to mislead. In Mathematical Statistics, 
of which Probability Theory is a part, “certain” denotes a 
probability of 100% that an unknown future event will occur. An 
example is the probability of pulling a black ball out of a bucket 
that contains only one black ball. 

I have not in two decades at the Bar come across the 
employment of Probability Theory to weigh evidence when 
there are disputes of fact. Dr Muller observes: “Standard textbooks 
concerned with the law of Evidence do not address this particular topic.” 
That is a worldwide phenomenon – and for good reason. 

I briefly repeat the facts used by Dr Muller in his example. 
Two taxicab companies operate in a city after sunset. Blue 
Cab Co employs 15 cabs and Green Cab Co employs 85 cabs. 
An eyewitness testifies that he saw a blue cab collide with a 
stationary vehicle. The evidence that it was a blue cab was given a 
probability of being accurate of 80%.

The first impractical proposition is that “the witness was 
subsequently tested under similar conditions in an effort to establish the 
credibility of his testimony”. Is this the same witness testifying to 
the credibility of his own first version? How would this be done? 

How would you do this with your opponent’s hostile witness? 
Or is it your witness? Will you allow him to submit to this test? 
What is the credibility of the testimony without the second bite 
at the cherry? Real-life litigation is a quantum leap removed from 
laboratory conditions where assumptions are par for the course 
in order to get a workable formula. The assumptions are there for 
the formula. The converse is that, in any real-life application, 
assumptions destroy the formula. Conveniently, so Dr Muller 
proceeds: “It was found that the witness could correctly identify the 
true colour of a cab with probability 80%.”

We are then helpfully reminded by Dr Muller: “We tend to 
forget that the witness’ testimony is only 80% reliable. The further 
mistake made in such reasoning is that the respective numbers of green 
and blue cabs on the streets are not taken into consideration. Using Bayes 
theorem avoids making these mistakes.” I must again point out that 
the “assessment” of the 80% has already moved the experiment 
out of the realm of litigation. Ordinarily, the eyewitness could be 
mistaken about anything, as demonstrated below, unless all of the 
examples below are excluded by assumptions, in which event we 
are in a theoretical waste of time. 

For very good reasons our courts do not decide matters based 
on a calculated percentage. But, even if we (incorrectly) assume 
courts arrive at findings of fact based on calculations, the moment 
it is accepted that the witness is “probably” 80% correct, it is the 
end of the matter. A probability of 80% or 80% reliability would (if 
we force probabilities into our Courts) exceed the threshold of “on 
a balance of probability” but fail the test of “beyond reasonable doubt”. 
So why infect this with the number of cabs employed by each 
company? I hope I have not lost Dr Muller by now, but this is the 
law at work. It is exactly what happened in the OJ Simpson civil 
and criminal trials. The jury was not bothered by what percentage 
of men in Los Angeles wear gloves of a certain size. The only 
question was whether OJ Simpson wore them on the night in 
question.

Every attempt by Dr Muller statistically to calculate the 
probability of the eyewitness having seen a blue or green cab 
is based on (omitted from the article) the assumption of an even 
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distribution of blue and green cabs in the city that night. This omitted 
assumption is then relied upon to fortify (or not) the eyewitness’ 
account, which he himself has verified as to 80% correct. There is 
a myriad of problems:

In the first example, Dr Muller assumes that the eyewitness 
would have identified 80% of the 15 blue cabs, namely 12 blue 
cabs, and 20% of the 85 green cabs, namely 17 green cabs. How 
can he limit the 80%/20% distribution to the colour of the cab? 
The ability to identify blue from green on a rainy night is not a 
constant. Another fatal assumption. 

What if the assumption of an even distribution of green 
cabs and blue cabs in the town that night is disturbed, which it 
certainly will be. I am also interested in why we were not told 
about this fundamental underlying assumption, given to be 
artificial. Once this is exposed there is no argument left for Dr 
Muller. 

Has Dr Muller considered the reliability of the verification 
by the witness of his own testimony? Remember it is the same 
witness who says his observation is probably 80% correct. This 
then becomes an assumption that influences the remainder of Dr 
Muller’s calculations. If it is not 80%, the court will never know 
that the calculations produced an incorrect answer.

Has it occurred to Dr Muller that the witness may have 
had a serious argument with a blue cab driver about taking 
a roundabout to grind fees? Or that the witness’ sister is the 
accountant of the green cab company? Or that only half the 
blue fleet operate at night? Or that the blue cab company may 
predominantly serve another area of town, operate in more 
(or less) affluent areas of town due to a new fleet of vehicles, 
operated only half its fleet that night due to a strike, issued an 
internal instruction to drivers to avoid certain areas or its drivers 
may be subject to rigorous selection and training, rendering them 
far less likely to damage another vehicle? 

The undisclosed assumptions by Dr Muller, on its own, render 
both proposed solutions valueless. If all these factors have to be 
investigated based on samples from the two populations of taxi 
cabs and quantified for purposes of assessing the weight of each 
variable, Dr Muller will be occupied for months. And what if the 
eyewitness in the last moments of re-examination says, “even if it 
was not a taxi, which I think it was, it definitely was a blue car”. Bayes 
would have been utterly confused by then. What does this do to 
the 80%? The probability distribution of blue cars that are not taxis 
during the city that night on that corner will keep Dr Muller busy 
for the next six months. 

The next patent flaw is the assumption that because there 
are 15 blue cabs and 85 green cabs in town “it is a piece of evidence 
pointing in one direction”. This is not evidence. It is entirely 
irrelevant. If the eyewitness saw a Ferrari scratching a stationary 
car, do we discount his evidence because there are eight Ferraris 
and 2000 Citi Golfs in town? Do we then conclude that it was in 
all likelihood a Citi Golf?

The next argument of Dr Muller is based on a calculation of 
conditional probability using Bayes’ Theorem. The condition 
employed is “given the event that the cab was blue”. Is that not 
what the witness testified about? How can you now make an 
assumption about the issue in dispute? Dr Muller identifies that 
in laymen’s terms P(B | A1) is the probability that the eyewitness 
testified that a blue cab was involved in the accident, given the event that 
the cab was indeed blue. But the eyewitness has testified it was a blue 

cab. We are 100% (not 80%) certain that he so testified. The real 
question, Dr Muller, is not whether he so testified, but whether 
he was correct when he so testified. Now trying to work this out 
based upon the assumption that it was a blue cab, is nothing short 
of painful. 

Dr Muller needs to read up on the demeanour of witnesses 
and the value of cross-examination. Assessing the eyewitness 
evidence from a soft spoken gentle old lady whose pension has 
been stolen and the evidence of the CEO in his Savile Row suit 
is an art based on decades of experience and has nothing to do 
with Probability Theory, even though our courts quite often – 
incorrectly in my view – use the term “possibility” to denote 
something of less accuracy than when it is a “probability”. 

The employment of Probability Theory may lead to flawed 
shortcuts based on incorrect and, more likely, unknown 
assumptions, which underpin most Probability Theory 
calculations. It is artificially removed from the real-world through 
assumptions (which we are not told about) and a waste of time. 
Statistics in general may assist where we work with uncertain 
future events such as estimating a deceased’s future earning 
capacity, but not where we attempt to establish what had 
happened in the past. 

The best demonstration in favour of the wholesale rejection 
of Probability Theory is to be found in the film Twelve Angry 
Men. The entire movie is a jury deliberation by biased, white 
working-class men in New York in 1957, starring Henry Fonda. 
They have to decide the fate of a young black male with a 
criminal background charged with the murder of his father based 
upon the testimony of a number of eyewitnesses. Watching this 
movie will not only make for a most enjoyable evening, but it 
will hopefully forever jettison Probability Theory as an aid in 
the	assessment	of	evidence.	Unless,	of	course,	Dr	Muller	can	
formulate and quantify all the probabilities in that matter and all 
we need to do is to plug in the … I suppose the assumptions. The 
complexity of this gravitates towards the formulation of general 
relativity. At least Dr Muller is in good company. A
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