
Assessing the statistical reliability of
witness evidence

Professor John S Croucher*

As Professor Croucher gently reminds us, the theory of probability is widely
misunderstood by most members of the general public so it comes as no
surprise that it also poses a real challenge to legal practitioners. This has led
to erroneous conclusions ‘based on the evidence’ that have become known
as a variety of ‘fallacies’, including those of both the prosecutor and defence.
Whether or not the underlying mathematics is fully understood, it is essential
that practitioners can correctly interpret the information provided by
witnesses, expert or otherwise. This article provides one contribution in that
direction. It presents an easy to understand set of tables that can be readily
used to determine the likelihood that a statement made by a witness is
actually true from a statistical point of view. Although the relevant statistical
arguments are provided, the answers can be found in most cases without
resorting to any calculations whatsoever.
In the promotional blurb for the second edition of Sir Richard Eggleston’s
classic Evidence, Proof and Probability (1983) Sir Richard was described
as ‘the first lawyer to describe systematically the central role played by
probability in fact-finding’. Whether or not that was too bold a claim, he was
not the last lawyer to address the topic. It has attracted many practising and
academic lawyers. The well known paper of Justice D H Hodgson, (‘The
Scales of Justice:Probability and Proof in Legal Fact-Finding’ (1995) 69 ALJ
731) demonstrates the continuing interest in the topic at the highest levels of
the legal profession. In this article Professor Croucher, of the Department of
Statistics at Macquarie University in Sydney, offers practical guidance
informed by mathematical training and insight.

Introduction
The application of statistics in the legal context can be a minefield to the
uninitiated. There are numerous examples where fundamental errors have
been made when attempting to draw conclusions from probabilities in which
a basic misunderstanding of the rules is evident.1 So well known are these
errors that they have been given their own title such as ‘the prosecutor’s
fallacy’,2 ‘the defence fallacy’ and even the ‘interrogator’s fallacy’.3 These
largely revolve around, for example, the misuse ofconditional probabilities,
in particular getting them back to front, with disastrous consequences.
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A ‘conditional probability’ is one representing the probability of an event,
say A, occurring given that some other event, say,B has occurred. This is
written as Pr(A?B). Note that this isnot the same as the conditional probability
that the eventB has occurred given that eventA has occurred, this being
written as Pr(B?A).

Consider as a particular instance a case where DNA evidence revolves
around two events:

A. The DNA sample taken from a randomly selected person matches that
found at the crime scene

B. The person whose DNA matches is innocent

Which of the two conditional probabilities is of interest in the evaluation of
evidence? Is it Pr(A?B) or Pr(B?A)? Choosing the incorrect one leads to the
serious error of the ‘prosecutor’s fallacy’. The correct answer is given at the
end of this article.

There are other ways in which inferences have been made from DNA
evidence where forensic scientists have made grossly misleading conclusions
from their findings. To illustrate the point of how easy it is to be confused,
suppose that an expert witness says that a DNA sample taken from a crime
scene has a probability of occurrence in a population of only 1 in 250,000.
And suppose this DNA matches that of the accused.

The prosecutor in summing up concludes that this means there is only a 1 in
250,000 chance that the defendant is innocent. That is, he almost certainly is
guilty. Not so says the defence counsel. There are two million males living in
this city and the evidence suggests that there would be eight males
(2,000,000/250,000) who would have matching DNA. The accused is only
one of these. Therefore, based on this statistic alone, there must be a 7/8 or
88% chance he is innocent!

Which of the above totally opposite conclusions, if either, is correct
statistically based on the DNA evidence? The interested reader can best
answer this by referring to a number of interesting reports on such cases.4

One of the more recent famous cases involving the misuse of statistics was
that of the UK solicitor Sally Clark who in 1999 was convicted of murdering
her two infants.5 Her first child had died in his sleep, aged 11 weeks and the
death was certified as natural causes, with evidence of respiratory infection.
However, just 12 months later when her second child died at age 8 weeks,
Sally was arrested and charged with murdering both children. It was claimed
by the defence counsel that the two children had both died of SIDS.

A paediatrician, Sir Roy Meadow, speaking as an expert witness for the
prosecution, claimed that the chance of two children dying of SIDS was 1 in
73 million. This would mean that such a double death would occur less often

3 R Matthews, ‘The Interrogator’s Fallacy’ (1995) 31Bulletin of the IMA3–5; I Stewart,
‘Mathematical Recreations’ (1996) SeptScientific American172–5.

4 D J Balding and P Donnelly, ‘Prosecutor’s Fallacy and DNA Evidence’ (1996)Criminal L
Rev711–22; M Redmayne, ‘DNA Evidence, Probability and the Courts’ (1995)Criminal L
Rev464.

5 Case No 1999/07495/Y3. There have been two appeals [2000] EWCA Crim 54; [2003]
EWCA Crim 216. On the second appeal the convictions were quashed.

174 (2003) 23 Australian Bar Review



than once every 100 years in England. Meadow based his conclusion on his
estimate that the chance of a randomly chosen baby in the socio-economic
circumstances of that of Sally dying of SIDS was about 1 in 8500. He
therefore concluded that the chances oftwo such deaths could be obtained by
squaring this value. This yields 1/8500 x 1/8500 or about the 1 in 73 million
figure quoted and one that has been since widely discredited.

This was no doubt powerful evidence for a jury. In the judge’s summing up,
he told the jury ‘although we do not convict people in these courts on statistics
. . . the statistics in this case do seem compelling’. He added, ‘this may be part
of the evidence to which you attach some significance’. Clark was convicted
and sentenced to life in prison. In January 2003 the conviction was quashed
on a second appeal, the grounds being that crucial medical evidence that
would have assisted her case was unavailable at the time of her original trial
or first appeal.6 Lord Justice Kay, the senior judge hearing the appeal,
described the erroneous 1 in 73 million ‘statistical evidence’ as ‘dramatic
evidence . . . that one could confidently expect to have a dramatic impact on
the jury’.

But statisticians commenting on theClark case had been very disturbed
from the outset that Meadow had made a serious statistical error that had no
doubt influenced the jury, especially given the comments of the trial judge in
his summing up. In particular, it prompted a letter from Professor Peter Green,
President of the Royal Statistical Society, to the Lord Chancellor that outlined
the statistical flaws made at the trial and imploring him ‘to ensure that
statistical evidence is presented only by qualified statistical experts, as would
be the case for any other form of expert’.7 There has been much written on the
statistical errors made in the Clark trial and they serve as an excellent example
of just how things can go horribly wrong if they are accepted as fact. They can
have a compelling influence on the weighing up of evidence.8

The purpose of this article is to outline the proper use of the notion of
‘conditional probability’ and to make it easier for legal practitioners to apply
or assess it correctly in their particular circumstances. The context considered
is that where a witness (or victim) has made a statement regarding an incident
and we wish to determine the subsequent likelihood that they are correct. That
is, to correctly determine the conditional probability that the statement is
correct given that it was made by that particular witness. The answer to this
question requires a combination of two factors, namely the statistical
reliability of the witness and the proportion of time that the statement is true
in any case for the relevant population.

The following section contains the statistical derivation of the appropriate
formulas, although to use the final results it is not necessary to fully
understand the mathematics involved. It aims to provide a guide to
understanding the statistical reliability of witness evidence.

6 [2003] EWCA Crim 216.
7 <http://www.rss.org.uk/archive/reports/sc_letter.html>.
8 <http://plus.maths.org/issue21/features/clark/>.
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Basic statistics

To simplify matters we consider the above scenario where a witness (or
victim) has made a statement regarding an incident. Define two eventsA and
B as follows:

A = the witness makes a statement regarding the incident (eg, the witness
says the assailant has red hair)

B = the statement is in fact true (eg, the assailant really has red hair)
In this case also define:
Pr(A) = the probability that the witness would make such a statement
Pr(B) = the probability that the statement made by the witness is really true
The crucial result to be found is theconditional probabilitythat the witness

statement is really truegiventhat is was that particular witness who made it.
In statistical terms this is written as Pr(B?A).

The reverse conditional probability is Pr(A?B), the probability that the
witness would make such a statementif the statement were really true (we will
call this the ‘reliability probability’ of the witness). It is important not to
confuse these two conditional probabilities — it is the value of Pr(B?A) that is
the real issue here since the prime interest is that whether the statement is in
fact true.

To simplify the calculations, we also assume that the reliability of the
witness can be expressed in another way. This is as the probability that the
witness wouldnot make the statement if the statement werenot true. This is
Pr(not A?not B).

In practice the two probabilities Pr(A?B) and Pr(not A?not B) may not be
exactly equal but in most practical situations should be close enough for our
purposes.

The value of Pr(B?A) can be assessed, for example, by placing the witness
(or victim) once again at the scene of the crime and conducting a series of
trials under identical conditions in which the actual event occurred. Examples
of such situations could include identification of the characteristics of an
alleged assailant or the make and type of a vehicle that might have been
involved in a crime.

Define valuesp1 andp2 as:
p1 = Pr(A?B) = the reliability probability of the witness
p2 = Pr(B) = the proportion of the relevant population for which the

statement is true
Note that Pr(B) refers to a general statement about the ‘relevant population’.

This means the group of people, animals or objects that could have been
involved in the crime. For example, suppose that a witness states that the
getaway car in a robbery that took place in a certain district was coloured
white and it is estimated that 25% of the cars in that district are white. The
relevant population would then be all cars that are generally in that district. In
this case the probability that a car selected at random from the district is
coloured white is simply 0.25 and so this would be the value for Pr(B). It
follows that:

Pr(A?not B) = the proportion of time the witness would make the
statement if the statement was really false
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= the proportion of time the witness would say the
statement was false if it were really true

= Pr(not A?B)
= 1 – Pr(A?B)
= 1 – p1

Pr(not B) = the proportion of the relevant population for which the
statement isnot true

= 1 – p2

This enables us to write down an expression for the probability, Pr(A), of
the witness making the statement they did under the circumstances. This is
based both on their reliability probability and the proportion of time the
statement is true for the relevant population.

Pr(A) = Pr(A?B)Pr(B) + Pr(A?not B)Pr(not B)
= (p1 x p2) + [(1 – p1) x (1 – p2)]
= p1p2 + (1 – p1)(1 – p2) (1)

The desired conditional probability, shown in (2), can now be found using
Bayes’ Theoremthat leads to the following results.9

The probability the statement is really true given that this witness provided

= Pr(B?A)
= Pr(A?B)Pr(B)/Pr(A)
= p1p2/[p1p2 + (1 – p1)(1 – p2)] (2)

Although the arguments seem laborious, it is really the results in (1) and (2)
that are of interest to the practitioner. They are illustrated in the following
examples where names have been assigned to the characters to assist
understanding.

Example 1

Mary, a witness to an armed robbery, claims that the alleged perpetrator whom
she saw running from the scene of the crime drove off in a late model dark
blue coloured sedan parked some distance away. There is some uncertainty
surrounding the accuracy of her statement and so the issue is the likelihood
(probability) that Mary’s statement is true given that she said it. Mary is taken
back to the crime scene and put through a series of re-enactments under the
same conditions. She was able to correctly identify both the colour of a sedan
as dark blue and being a late model in 75% of the trials.

In the region in question, it is estimated that 21% of all sedans could be
considered late model and with colour dark blue. Using this estimate and
based on Mary’s statement, we want to determine the probability that the
alleged perpetrator actually drove off in a late model blue coloured sedan.

9 B Robertson and T Vignaux, ‘Bayes’ Theoremin the Court of Appeal’ (1998) JanuaryThe
Criminal Lawyer4–5.
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In this case (1) can be used with the following probability values:

p1 = the reliability probability of Mary
= 0.75

p2 = the proportion of all sedans in the district that are late
model and blue

= 0.21

Substituting into (2) yields:
Pr(the alleged perpetrator actually drove off in a late model dark blue

coloured sedan given that Mary said so)
= p1p2/[p1p2 + (1 – p1)(1 – p2)]
= (0.75)(0.21)/[(0.75)(0.21) + (1 – 0.75)(1 – 0.21)]
= 0.467

It follows that, even though Mary is correct 85% of the time in identifying
the model and dark blue colour of a vehicle under similar conditions, there is
a larger chance she is wrong than right in this case. This is counter-intuitive
since Mary seems to be very reliable and yet in reality her statement is more
than likely incorrect. The difficulty is that, while the value ofp1 (Mary’s
reliability probability) is large, there is such a low value ofp2 (there are
relatively very few of the vehicles she described). Even though Mary has a
low error rate, it is large enough when combined with the low proportion of
such sedans to conclude there is only a 47% chance that the alleged
perpetrator actually drove off in a late model dark blue sedan given that Mary
said so.

It is therefore thecombinationof the values ofp1 andp2 in (2) that is of
paramount importance. In particular, a ‘break-even point’ is when the sum of
these probabilities is exactly 1. In this special case the probability of the
witness statement being accurate is precisely 50%. If this sum islessthan 1
then this probability is less than 50% while if it ismorethan 1 the probability
is more than 50%.

That is, the smaller the proportion of people in the relevant population with
the characteristic described by the witness, the more reliable the witness has
to be in their assessment in order for them to be correct in reality as a matter
of statistical reliability. On the other hand, if almost everyone in the relevant
population has the claimed characteristic anyway, the reliability probability of
the witness doesn’t have to be very high for them to be in fact correct.

Applications

Suppose that we require that the probability given in (2) should be larger than
a specified figurek before it would be considered sufficiently reliable to be
used in evidence. Using some basic mathematics, it can be easily shown that
the combination ofp1 and p2 should then satisfy the following inequality:

p1p2/(1 – p1)(1 – p2) > k/(1 – k) (3)

The inequality in (3) can be used in several different ways as illustrated by
the following examples.
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Example 2
Sarah describes a particular characteristic of a male who allegedly assaulted
her but it is known that only 15% of males have the claimed characteristic.
How reliable would Sarah have to be in order to be at least 90% sure that the
male in question did indeed have that characteristic?

In this case we are told that 15% of males have the claimed characteristic
and sop2 = 0.15. Since we want to be 90% sure that the male in question
actually had that characteristic, thenk = 0.90. These values can be substituted
into (3) to find the required values of Sarah’s reliability probability,p1, as
follows:

0.15p1 /0.85(1 –p1) > 0.90/(1 – 0.90)
which reduces top1 > 0.98.
That is, Sarah would need to have at least a 98% reliability probability in

order for the assailant to have at least an 85% chance of actually having that
characteristic given by Sarah.

Example 3
Trials have shown that Julian is 90% accurate in describing a certain
characteristic of an alleged burglar under conditions identical to those in the
crime. If we require a probability of at least 0.95 of Julian’s description being
true in this particular case, what proportion of the relevant population would
need to have that characteristic?

In this case we are told that Julian’s reliability probability isp1 = 0.90 and
that the minimum value ofk required is 0.95.

These values can be substituted in (3) to find the value ofp2 (the proportion
of the relevant population with that characteristic) as follows.

0.90p2/0.10(1 –p2) > 0.95/(1 – 0.95)
which reduces top2 > 0.679.
That is, provided that at least 68% of the relevant population had that

characteristic, we could conclude from Julian’s statement that the alleged
burglar has at least an 85% chance of actually having that characteristic.

Description of the tables
Since substituting into formulas can be a tedious business with a high risk of
error, it is far easier to avoid calculations altogether if an appropriate table can
be constructed. In this case, to effectively use the result in (3), we can
construct a two-way table that gives, for selected combinations of values ofp1
(the reliability probability of the witness) andp2 (the proportion of the
relevant population that have the characteristic described by the witness).
These probabilities are shown in Tables 1 and 2 which have been split for ease
of use.

The values in Tables 1 and 2 exhibit an interesting pattern regarding the
‘break-even’ point of 0.500. It has already been stated that whenp1 andp2 sum
to exactly1 the probability of the suspect actually having that characteristic is
precisely 0.50, a result that can be readily verified from the tables. As the
value of p2 movesupwardsfrom 0.50, the corresponding table probability
becomes greater than the value ofp1. As the value ofp2 movesdownwards
from 0.50, the corresponding table probability becomes lower than the value
of p1.
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In practical terms, this means that, if the proportion of people in the relevant
population with that characteristic isgreaterthan 50%, then the probability of
the witness actually being correct isgreater than their reliability probability.
On the other hand, if the proportion of people in the relevant population with
that characteristic issmaller than 50%, then the probability of the witness
actually being correct islessthan their reliability probability.

The above situation also works in reverse. As the value ofp1 moves
upwardsfrom 0.50, the corresponding table probability becomes greater than
the value of p2. As the value ofp1 moves downwards from 0.50, the
corresponding table probability becomes lower than the value ofp2.

This means that, if the reliability probability of the witness isgreaterthan
0.50, then the probability of the witness actually being correct is greater than
the proportion of people in the relevant population with that characteristic. On
the other hand, if the reliability probability of the witness issmallerthan 50%
then the probability of the witness actually being correct isless than the
proportion of people in the relevant population with that characteristic.

Using the tables

The probabilities in Tables 1 and 2 can be used in several ways as illustrated
in the following examples. In each case it is not necessary to perform any
calculations, only to correctly read the values from the tables.

Example 4
Henry has shown in trials under identical conditions that when witnessing a
hit-and-run accident he has an estimated reliability probability of 70% when
identifying the sex of the driver as male. In witnessing such an incident, he has
emphatically stated that a male was driving the vehicle. In the district where
the incident took place it is estimated that 40% of the drivers are male during
that time of the day. The probability that the driver was indeed male based on
Henry’s statement can be found from Table 1 withp1 = 0.70 andp2 = 0.40. The
corresponding table value is 0.609. This means that there is about a 60%
chance that the driver of the car was male given that Henry said they were.

Example 5
Yolande has witnessed a robbery and described the perpetrator, known to be
an adult male, as being over 180cm tall. Since her view of events was partly
obscured, to use this information it is felt that the chance of the male being
over 180cm tall given Yolande’s description would have to be at least 75%. It
is known that 25% of adult males are actually over 180cm tall.

To determine just how large Yolande’s reliability probability would have to
be in this case, we look up Table 1 under thep2 column headed 0.25 until we
come to a tabulated value of 0.75. This has a correspondingp1 value (at the
left-hand end of the row) of 0.90. Therefore, for there to be at least a 75%
chance of the perpetrator being over 180cm tall given that Yolande said so, her
reliability probability would have to be at least 90%.

To test if this were the case, Yolande could be taken back to the crime scene
and put through a series of trials under identical circumstances to the actual
crime. That is, she would, for example, have to identify from the same vantage
point whether a male was over 180cm tall or otherwise. If there were, say, 20
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such males in the trials we would require that Yolande would be correct on at
least 90% or 18 occasions.

Example 6
While walking through a poorly lit university car park during the evening,
Nicole claims that someone who was wearing blue jeans and sneakers pushed
her to the ground. Twenty tests subsequently conducted under similar
conditions showed that Nicole was correctly able to identify whether an
assailant wore blue jeans and sneakers on 13 occasions and so her reliability
probability was therefore estimated at 0.65. It is desired that the probability of
the assailant fitting this description given that Nicole said so be at least 85%.

For this to be true, we need to find the proportion of relevant people at the
university that night who were wearing blue jeans and sneakers. In this case
we look up Table 1 along the row withp1 = 0.65 (Nicole’s reliability
probability) and try to find a tabulated figure close to 0.85. The value of 0.848
occurs under the column heading ofp2 = 0.75. Therefore, for there to be at
least an 85% chance that the assailant really did wear blue jeans and sneakers
as alleged by Nicole, there would have to be at least 75% of the relevant
population in this category.

Concluding remarks

The issue of dealing with probabilities in court is not an easy one and with an
increasing number of cases likely to involve DNA evidence, for example, it is
vital that the statistics provided are not misused. In theClark case, the issue
did not involve DNA but simply a misunderstanding of the basic principles of
probability theory.

This article has dealt with a fundamental problem of drawing the correct
conclusion statistically from the statement of a witness by expressing in
simple terms the relationship between the proportion of time that they are
actually correct under identical circumstances and the proportion of time their
statement is true in any case of the relevant population.

As stated previously, in practice the value ofp1 (their reliability probability)
can be obtained from re-enactments of the crime scene and be estimated by the
proportion of times that the witness is correct under identical circumstances.
The value ofp2 can be estimated by proportion of the relevant population for
which the witness statement is true.

It is hoped that by reducing the problem to the correct use of easy to read
tables that the arguments might be more readily accepted and used more
accurately by the legal profession. The misuse of statistics in the courtroom is
already a matter of increasing concern to all statisticians and some excellent
accounts have been given on it.10

Statistics do not prove guilt or innocence — that is a matter for the court (or
jury) on the weight of evidence presented, but the misuse of statistics can

10 D H Kaye and J J Koehler, ‘Can Jurors Understand Probabilistic Evidence?’ (1991) 154(1)
Jnl Of the Royal Statistical Society: Series A75–81; B Robertson and G A Vignaux,
Interpreting Evidence: Evaluating Forensic Science in the Courtroom, John Wiley and Sons,
1995; M Goode, ‘Some Observations on Evidence of DNA Frequency’ (2002) 23Adelaide
Law Rev45–77.

Assessing the statistical reliability of witness evidence 181



distort or affect the evaluation of evidence in ways which may have an impact
upon the outcome of the trial. If they are not questioned or assessed correctly
they may be left simply as ‘compelling’. This is not the correct place for
statistics.

To answer the question posed in the Introduction to this article, it is of
course Pr(B?A) that is of interest. While it is not the definitive answer in
deciding guilt or innocence, its value certainly has the potential to influence a
jury one way or the other.

Table 1

Table showing the probabilities of a witness statement
being true for selected values of p1 and values of p2 up

to 0.50

p2 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50

p1

0.05 0.003 0.006 0.009 0.013 0.017 0.022 0.028 0.034 0.041 0.050
0.10 0.006 0.012 0.019 0.027 0.036 0.045 0.056 0.069 0.083 0.100
0.15 0.009 0.019 0.030 0.042 0.056 0.070 0.087 0.105 0.126 0.150
0.20 0.013 0.027 0.042 0.059 0.077 0.097 0.119 0.143 0.170 0.200
0.25 0.017 0.036 0.056 0.077 0.100 0.125 0.152 0.182 0.214 0.250
0.30 0.022 0.045 0.070 0.097 0.125 0.155 0.188 0.222 0.260 0.300
0.35 0.028 0.056 0.087 0.119 0.152 0.188 0.225 0.264 0.306 0.350
0.40 0.034 0.069 0.105 0.143 0.182 0.222 0.264 0.308 0.353 0.400
0.45 0.041 0.083 0.126 0.170 0.214 0.260 0.306 0.353 0.401 0.450
0.50 0.050 0.100 0.150 0.200 0.250 0.300 0.350 0.400 0.450 0.500
0.55 0.060 0.120 0.177 0.234 0.289 0.344 0.397 0.449 0.500 0.550
0.60 0.073 0.143 0.209 0.273 0.333 0.391 0.447 0.500 0.551 0.600
0.65 0.089 0.171 0.247 0.317 0.382 0.443 0.500 0.553 0.603 0.650
0.70 0.109 0.206 0.292 0.368 0.434 0.500 0.557 0.609 0.656 0.700
0.75 0.136 0.250 0.346 0.429 0.500 0.563 0.618 0.667 0.710 0.750
0.80 0.174 0.308 0.414 0.500 0.571 0.632 0.683 0.727 0.766 0.800
0.85 0.230 0.386 0.500 0.586 0.654 0.708 0.753 0.791 0.823 0.850
0.90 0.321 0.500 0.614 0.692 0.750 0.794 0.829 0.857 0.880 0.900
0.95 0.500 0.679 0.770 0.826 0.864 0.891 0.911 0.927 0.940 0.950
0.99 0.839 0.917 0.946 0.961 0.971 0.977 0.982 0.985 0.988 0.990
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Table 2

Table showing the probabilities of a witness statement
being true for selected values of p1 and values of p2

above 0.50

p2 0.55 0.60 0.65 0.70 0.75 0.80 0.85 0.90 0.95 0.99

p1

0.05 0.060 0.073 0.089 0.109 0.136 0.174 0.230 0.321 0.500 0.839
0.10 0.120 0.143 0.171 0.206 0.250 0.308 0.386 0.500 0.679 0.917
0.15 0.177 0.209 0.247 0.292 0.346 0.414 0.500 0.614 0.770 0.946
0.20 0.234 0.273 0.317 0.368 0.429 0.500 0.586 0.692 0.826 0.961
0.25 0.289 0.333 0.382 0.438 0.500 0.571 0.654 0.750 0.864 0.971
0.30 0.344 0.391 0.443 0.500 0.563 0.632 0.708 0.794 0.891 0.977
0.35 0.397 0.447 0.500 0.557 0.618 0.683 0.753 0.829 0.911 0.982
0.40 0.449 0.500 0.553 0.609 0.667 0.727 0.791 0.857 0.927 0.985
0.45 0.500 0.551 0.603 0.656 0.711 0.766 0.823 0.880 0.940 0.988
0.50 0.550 0.600 0.650 0.700 0.750 0.800 0.850 0.900 0.950 0.990
0.55 0.599 0.647 0.694 0.740 0.786 0.830 0.874 0.917 0.959 0.991
0.60 0.647 0.692 0.736 0.778 0.818 0.857 0.895 0.931 0.966 0.993
0.65 0.694 0.736 0.775 0.813 0.848 0.881 0.913 0.944 0.972 0.995
0.70 0.740 0.778 0.813 0.844 0.875 0.903 0.930 0.955 0.978 0.996
0.75 0.786 0.818 0.848 0.875 0.900 0.923 0.944 0.964 0.983 0.997
0.80 0.830 0.857 0.881 0.903 0.923 0.941 0.958 0.973 0.987 0.997
0.85 0.874 0.895 0.913 0.930 0.944 0.958 0.970 0.981 0.991 0.998
0.90 0.917 0.931 0.944 0.955 0.964 0.973 0.981 0.988 0.994 0.999
0.95 0.959 0.966 0.972 0.978 0.983 0.987 0.991 0.994 0.997 0.999
0.99 0.992 0.993 0.995 0.996 0.997 0.997 0.998 0.999 0.999 1.000
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