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(COURT RESUMES AT 9:30 a.m., MAY 7, 1961.)

(ACCUSED IN DOCK.)

DR. GEORGE CARMODY RESUMES STAND:

THE COURT: Now, we're all set again, the same counsel
present, accused present. Just before yocu resume
crogs~examination, Mr. Furlotte, I might just
allude briefly to a point that Mp. Walsh bad
raised yesterday, and that was he pointed out that
this witness has been declared an expert in the
field of population genetice, I believe it was
described as, and I belleve the direct examination
was confined by and large to the field of
population genetics, at least as I appreclated the
questions. The objection was raised that perhaps
some of the cross-examination might be getting to
other filelds. Now, lt's very difficult, of course,
to define the parameters of a [lield of expertise
like population genetics. There's certainly an
overflow from ~ of expertise from one fleld to
another, but once a witneas, of course, gets on a
stand, even though he's qualjifled as an expert in
a particular field he's fair game then, or at least
he's open, I won't say fair game - he's open tg
crogs-examination in any matter at ali. You kﬁow,
for instance, the fact that this witness had been
involved in one of the incidents involved in these
alleged crimes he could be examined on that, but
if opinions are to be sought or views are to be
sought in flelds other than that for which he's
qualified it would first have to be established
that he is an expert in that field, T thipk this

was the point - well, I don't know whether this was
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the peint you were making vesterday but it's
related to the point you were making.

MR. WALSH: That i3 in fact the point I was trying to make,
My Lord, yes.

THE COURT: Yesa, and I can only say that Dr. Carmody, of
course, If he feels that questions are getling
outside the bounds of his particular field of
expertise, we have to rely on him to say, "Well,
look, that isn't within wmy field”, and that sort
of puts an end to that type of - that questlon,
unless he can be established as having a broader
range of expertise than he has. I'm just making
this point generally, this 13 not in c¢criticism,
it's just more of a reminder, Mr. Furlotte.

MR. FURLOTTE: My Lord, I believe the Crown admitted
yesterday that Dr. Carmody was - although he wasn't
declared as an expert for the purpoaes of court
proceedings the testimony he's given on direct
evidence, he's an expert in the field of molecular
bioclogy. I believe the Crown has admitted that,
in faect, he 1s an expert in that/field also.

THE COURT: Well, is that admitted or -~ whether it's
admitted or not I think the rule {3 that the Court
has to be satisfied that he i8 and you have to put
those quesations to him, but go ahead and answer
that question.

MR. WALSH: Y asked the Court tc have him declared an expert
in the field of peopulation genetics, periocd. I
didn't ask him to be declared in any other particulk
fleld and I didn‘t develop the other particular
flelds. 1If Mr. Furlotte believes that he is, well,
that's something certainly I can't change that

opinion, but the Crown's point was, as the Court
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has pointed out, is he's been declared an expert
to give an opinion in a particular field and my
understanding is witnesses are not generally
entitled to give opinions outside of what the

Court says they're allowed to.

THE COURT: Well, that is right, but 1f you want to ask the

witness, are you an expert or do you have expertise
knowledge in - or expert knowledge in molecular
genetics, was that it, and he says yes, well, that
paves the way for your asking opinions in that

field.

CROSS~EXAMINATION OF DR. CARMODY RESUMES:

Dr. Carmody, aside from being declared an expert

in population genetics I understand you also do
work with molecular bioclogy and running autorads
such as the exhibits that are in effect at this
trial?

Thbat's correct, and I think I would feel reasonably
comfortable in answering the types of questions

you were asking me yesterday. On the other hand,

I would take direction from Judge Dickson that if

I feel there is something outside my area of
expertise which there could conceivably be, I think
I'd just answer to that effect.

And I'd appreciate that also.

0.K., but I felt that the questions I was asked
yesterday I have reasonably good knowledge in the
teechniques and -

And how long have you been working in these
techniques?

For at least ten years or whatever. It's just that

I don‘t have personal experience with some of the
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difficulties with forensic specimens. I have
never run my OoWn case except as I mentioned
yesterday, these bullfrog specimens, that would be
considered forensic specimens of any sort.

Q. Well, as I undersatand, neither has Dr. Kidd, but
he's also declared an expert in both areas so -

MR. WALSH: Well, maybe we'll leave that to Dr. Kidd.

TRE COURT: I won't try to redefine the area of expertise
here, I think we'll just go along on a pragmatic
basis and {f you feel you're getting outsidg your
expertise, you say so.

DR. CARMODY: Thank you, My Lard.

THE COURT: You know, it's like the case of a carpenter
who builds a house. He may not know 2 great deal
about wiring a house, he's not an expert, house
wiring or electricity, perhaps, lsn't within hls
field of expertise, but he - a carpenter who can
build a2 house is st£illl pretty knowledgeable about
wiring houses, and there's an overlapping there
that's hard to define. 0.K.

HR., FURLOTTE: Yes, I know, My Lord, I was an electrician
for 22 years before I was foolish enough to become
a lawyer.

THE COURT: I was a house buflder before I became a lawyer.

MR. FURLOTTE: Now, Dr. Carmody, I may give you a little -
I won't say a hard time, but I may want to deal
into the aspect of it being valid to use the
Hardy-Weinberg formula and the product rule in this
particular case and probably cases in generzl.

I suppose I have a problem because in my under-
graduate studies I did an honours program in
philosophy and I got stuck on the problems of logic

in my courses of logic and I guess basically
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philosophy is the study of cause and effect and to
distinguish between appearance and reality, and
wvhen I mentioned yesterday that I thought maybe

the forensic scientlsts were not using the Hardy-
Weinberg rformula and the product rule they weren't
it wasn't based validity in scilentific principles
and that they were using that to provide big
numbers, 0.K., but (t's got to be a valid theory
and principle, got to be founded on fact; is that
correct?

Yes.

And I was concerned that because the forensic
scientists are cowming up with the big numbers,
they're using the big numbers to justify the
theory, which I thought they were puting the cart
before the horse, which is a pogssibility in wmy
book, so that is what I want ta explore with you

a2t least this morning. Now, a statistical
probability of one in L0,000 or one in 1,000 is not
all that great - we'll say one in 1,000; would you
agree with that? You couldn't come to court and
say, well, one in 1,000 is - youw Xnow, it's
probably this person or that person?

I would think it would depend on the circumstances,
honestly. T don't think you can make an absolute
statement about a probability that {3 it one in
1,000. I think there are circumstances where that
would be considered very rare to have one in 1,000,
and for example, as I've looked at sort of some of
the forensic lmplications of these things I don't
know what probabilities, for example, to use for
eyewitness testimony, and I don't know if any of

us could put an actual number on that, and I don't
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know whether the reliability of eyewitness
evidence is greater than one in 1,000 or whether
it*'s one in ten or whether it's one in 100 and so
forth, so I'm not sure that I could give an
absolute value to whether one in 1,000 is
considered rare or not. I think if there were a
situation where you knew it had to be one of five
people and the probability of these four having
done it was one in 1,000 and the probability that
the other one had done it remaining of the four way
999 in 1,000, I think I would say there that T
would go with the 999 {n 1,000, and the one 1in
1,000 would exclude them.

0.K., but I see this forensic tocl belng very
powerful for police departments, the Crown, and
barlcally our administration of justice If 1t 1s
valid, but where one in 1,000 in - say if you had
a proflle that matched, and the probability is -
because you couldn't match all five probes, just
a few bands here and there, and the probabilities
come out as one in 1,000, that would not be all
that significant, would 1t?

1 would say probably not Iin most cases il you had
DN3 evidence, whatever, although numbers llke that
have been used seriologically} in seriological
evidence, in the past, I know.

Well, if for instance - I think it would become
advantageous to our administration of justice if
it's valid is that if - we'll say for instance
there was a gang rape gr 2t least two people had
sexvally assaulted a woman and in the vaginal swab
they found DNA from two different individuals

besides the woman, two male intruders, and they
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had two accused people and they matched a profile
with each accused person and for each the
probabilities once you figured it out, the couple
of bands that matched each one, they were each one
in a thousand. Then you could multiply that again,
one in a thousand timesa, one in a thousand, and
get the one in a million, I suppose, to show the

greater probability of these two {ndividuals

meeting these two matches; that would be correct,

and that makes a powerful tool?

Yes, I suppose in that case the question typically
that would be as you'd look at each individual
separately, probably, in that case. I don't want
to get into sort of the statistical qguibbling
about the actual numbers here, but I think 4{n that
case you'd probably want to see what the probabillit
of a matech for this one was and what the probabilit
of a match for that one was, and {t's, I think
probably, a2 question of lookling at those two
separately and 2 question of whether they were both
Jointly there or both had contributed. Each of
these two would probably not come up, it would be

a question of looking at each of them individually.
Yes, but llke if it was myself and my best friend
that were accused and they come up wilth this
profile for the two of us in thi{s victim of a
gsexual assault, the probabilities would be much
greater than cne in 1,000 for each of us because

we were together, so that I say that amplifles the
power of this tool 1n identifying people in the
commission of offences?

Again I think in my analysis of it would be that
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you would look at the bands from the vaginal swab
and you would see whether there were half of those
bands that completely matched one of the suspects
and you'd then want to say, did the other bands tha
were not accounted for in that semen specimen
match the other suspect, and you'd want to look at
them sort of separately like that.
To beglio with, yes.
To begin with, yes.
Doctor, to get back to Exhibit VD65, I see like
for the Canadian data base and flgures you used
the 99% upper confldence interval?
Yes.
The R.C.M.P. does not normally use that, do they?
No, they don't. They don't.
Nor does any forensic lab that you know of?
I haven't seen any that have used it. I've seen
the calculations done by some experts in testimony
in the U. S. where they've used it.
Are they when they're testifying for the forensic
lab or for the police departments?
I guess they were testifying for the prosecutors
in those cases.

COURT: I'm sorry, what was that you were referring to?

FURLOTTE: VD6S5.
And in that first column I've calculated what I
call the 99% confidence interval of one in 56 to
one in 129.

COURT: Yes, but what was 1t you were saying, the
R.C.M.P. don't use these parameters?

FURLOTTE: They don't use this.

COURT: The parameters, the outside figures.

That's right.
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THE COURT: Oh, yes.

They may in future i I have any -

Il you have anything to do with it, en? 1 under-
stand there was other sclentists agree that at
least the 99% upper confldence (igure should be
used? In other words, what the R.C.M.P. maybe
should be coming to court and saying, well, look,
we don't know the exact numbers but it could be
one in 56 or it could be one in 29 and give those
parameters as possibly falling within that area.
Yes.

Would you agree with - that would be 2 more
scientific and appropriate way to do it?

I feel as a population geneticiat and a statisticiar
it conveys better a feeling about the preclision

of that estimate. I've felt that sometimes people
who are not knowledgeable in this area, when they
hear a figure of one in 18 [eel that there's z
precision and exactitude about that that is really
not {ntended, and unfortunately mathematically we
don't have a good way of expressing that lmprecisiopr
without using something that you call a standard
error or a 99% confidence level or some other
equivalent technique.

No, I understand too that because there are some
experts out there in the fields that they feel
because of the large sf{ze of the matching window
of the FBI and the R.C.M.P. that probably a better
figure would be to use the 95% upper conrigence

level?
Possibly. I'd say that that almost comes down €O

a question of taste. T feel that I like the 93%
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confidence interval because I feel I can have more
confidence in it. I don't mean to be lacetious
there but that's what it means, it means that over
99% of the time if you redid the sampling you would
get a figure that would fall within that range.
So the ones who feel that maybe a 95% confidence
leve) would say - they would say well, it's just
when you do it 95% of the time you're going to fall
within that range?
That's right, and {t would be 2 narrower range,
actually, if you did a 95%.
Narrower range or wider range?
It would be narrower, actually. It would be
narrower than that because in fact you would allow
4% of the time in mine to actually fall outside
where theirs was, so in fact as you get down §5%
it becomes a narrow range, if you took a 50% it
would become narrower, and it keeps getting
narrower as you decrease the percentage of your
confidence, so that If you allowed me only a 5%
confidence interval I would say it's probably like
one in 75 to one in 85, something like that is the
idea, but 4f I had a 5% confidence interval, 95%
of the time when I redid the sample I'd fall outside
it then, and so0 I wouldn't want to use a 5%
confidence range. I mean, that's the notion of
this confidence interval.
I'm not sure [ understand that. You said if you
use a 95 you'd fall outside?
No, if T used a 5%, and let's say in the 5% case
I might have a very narrow range there, let‘s say

one in 75 to one in 85 for this instead. Then if
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I used a 5% confidence interval, 95% of the time
I would be making a mistake because my next sample
would fall outside that range 95% of the time.
Which confldence level would be more benmeficial teo
an accused person?
I think the 99% one. It gives you the widest
possible interpretation of where the range could ba
because you're getting down - as you make that
range wider {t means that golng in the side of
becoming more frequent, in this case the one {(n 56,
for example, that i3 more beneficial to the
accused than in the other direction of one in 129.
That's in your end product?
In the end product, yes.
But if you use the 95% confidence level, then you
would have to use that to begin with and admit
that, well, maybe 5% of the time this doesn't even
match or it shouldn't fit? There's a 5% room for
error, to begin with?
That's right, and what I'm saying is that I feel
particularly in these cases that you want to take
great precautions about making an error.‘ I mean I
think the inference that you make here 1s very
eritical, you know, the circumstances and whatever
are not as easily dismissed and you worry more
about making a mistake in these kinds of iInterpre-
tations than you would in perhaps some abstract
experiment I was doing in a laboratory.
Hhat if all the readings that I've done on this
and the binning procedure and the product rule and
how everybody says how conservative they are and

conservatives always benefits the suspect - I can’'t
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understand how they work as sometimes some of us
feel that there's room lfor 5% error because of the
5% matching window. If there's room for 5% error
to beging with now can you compenaate for that in
the end product or how does the bidding system
compensate for that room for 5% error to begin
with?
Well, it compensates by virtue of the fact that
the bins that you start of f with you know are
wider than the capabilities of the technique, so
there are more bands counted in that wider bin
than would be counted if you used the bin that had
a width that was really exactly and precisely the
width of your resolution and the technique. That
is, these bins typically are in mosSt cases about
twice a3 big a3 the actual resoclution of the
technique 95% of the time, so that In fact that
bin size 13, I would say, really a confidence
interval that is much higher than 99%. I know
it's hard to imagine getting higher but it's
99.99999% when you tak; a bin that is twice as big
a9 the 95% window of the resolution technique. I
mean, what happens 13 with these windows that‘s
95% of the time you're going to be right. If you
take something that's twice as big as that, it goes
up enormously {in terms of your confidencg limits
there, your confldence in that interval, and so
it's conservative in that sense in that the
frequency i{s going to necessarily be higher when
you increase the width of that bin than if you took

just the size that you know is the resolution of

the technique, or it has to be lower because there
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would be fewer individuvals in there.
That only raisea your counfidence that you're putting
these two bands, although they may show a variacio]
in size in the computer sizings - that just ups
your confidence that they belong or they should be
put in this arbitrary bin; right?
Yes.
And it wouldn't matt&r if the bin size was Jjust
double the size of the window or four times the
size of the window?
Well, it does because the wider you make that bin
the greater the frequency that that bin is going to
be in any calculations that you do. See, because
you're just encompassing more bands then from the
sample from the population as you make that bin
wider. 1It's like saying if you created bins, let's
say we had information on everybody's annual
income and we lump that together llke that, if you
made a biln that was from $10,000.00 to $13,000.00
aor whatever, there are going to be fewer people in
that bin than if you made it from ten thousand to
elghteen thousand. You Jjust know that as you make
that bin wider there'’'s going to be a greater
fraction of your sample in that bin. It just has
to be the case that as you make the bin wider you
get more individuals falling in that bin And so
the frequency of that bin goes up as you make it
wider. Taking it to the extreme, {f you just had
one bin for the whole spectrum that you were
analyzing, it has to have a frequency of a hundred

per cent, so as I say, as you make the bin wider

it has to increase its frequency and by increasing
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its frequency, that gives you a number that is
going to be more conservative and more - and 1less
likely to exclude - or more llkely to exclude the
individual.
Yes, but this is where I think that argument is
fallacious because il we have two bins out of
200 sampies - let's say out of 100 samples, and
ue'll say the bin is the same size as the window,
R.C.M.P. window.
Al) right.
Bin 1 and Bin 2 are both 5%, same size as the
R.C.M.P. window, s0 in Bin 1 out of 100 samples
we have ten events, 0.K., which is 10%7
Right.
Bin 2 we have ten samples out of 100, 50 we have
10%7
Right.
If we combine these bins we have 20 people.
That's 20%.
Which is 20%, so that's no real advantage to the
individual when it comes to calculations because
you have 200 events and you have 20 people in the
200 events -
No, you had 100 events, I thought.
Well, there's 100 events -
You've got 100 events and ten events in each of
the two and you lump them together and you've got
20 events that you're talking about in that case
and so it's 20%, and so 20%, if you do the
calculations, 20% is one in five, 10% is ocne 1in
ten, so by using a one in five, that's more to the

advantage of the accused, because saying that's
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there's a one in rive chance of a match i1s less -
is more frequent than one in ten.
Right, I understand that. Now, if we go back to
VD65, 1ike, the R.C.M.P. does not use their upper
confidence - 99% upper confidence level?
No, they use the best estimate which is the one
in the middle.
So across the top for D1S7 you found that they wera
all within that confidence level.
When T looked at other populations, yes.
But has the R.C.M.P. - you know, the R.C.M.P., does
not use that 80 in fact Minnesota falls outside of
the - in Canada it's one in 78, Minnesota i{t's one
in 76.
Right, and there's no statistically significant
difference between those two numbers.
But there would be - if you Just used the one iIn
78, the FBI is one in 96, which would be definitely
way over, or outside? Let's say we're not dealing
with the conflidence interval here, because the
R.C.M.P. doesn't use it a2nd I just don't feel it's

right for you to come -

WALSH: Objection, he's making a statement.

FURLOTTE: Is it right for you to use this upper

confidence limit to try and show that the FBI {1s
not outside of - or not outside statistically or
proportionately or substantially, whichever term
you want to use?

I think it's a perfectly legitimate statistical
inference to make.

Because you believe {n this 99% upper confidence?

I think that's a completely accepted statistical



Q.

MR.

- 16 - Dr. Carmody - Cross

(Voir Dire)
tool is o use -
I agree with you, you're not going to get into an
argument with me on that one.
And I've had - well, I'd be willing to defend that
before any expert that in fact it's a legitimate
technique to use, and I would say to show me that
one in 78 is different from one in 96, the only
way to show that {3 to use some statistical test.
The only thing I'm concerned with is if you're
going to come in and use these comparisons to show
that there's no aignificant difference between the
R.C.M.P. and the FBI you should be sticking with
their syatem of analysis and not creating your own.
Well, I feel I have the privilege, not belng a
member of the X.C.M.P., to do what I want wicth
these. I mean, these are defenaible, legitimate
statistical techniques that I've used and I haven't
aBsked their advice as to whether I could use it or
not use it. I'm using it because I know 1t's
correct,
knd I have no qualms with that.
The fact that they don't use it, I think, is their
loss.
My position {3 that if the FBI does not want to use
the upper confidence limit, if the R.C.M.P. does
not want to use the upper confidence 1limit, then
it's probably unsclientific and lmproper to come to
court in this instance and try to say there's no
statistical difference if we use the upper confidenc:

limit.

WALSH: Is that a question?

THE COURT: Yes, are you asking his opinfon on that?
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Would you think that that would be scientific and
proper for them to do that?
I think 1f they wanted to use some statistical
test that used the upper confidence limit, I think
that would be proper for them to do that. I don‘'t
think that because they have not published that in
any of their publications that I've seen or interndl
documents that they might have doesn't make it
invalid. I think 1t's just that they haven't used
it. I think that in order to say that one in 78 is
different from one in 96, for example, one has to
do some statistical test, and to my knowledge they
haven't even consldered that. I think so far as
I know I'm one of the f(irst people that has done
this kind of analysis.
If the R.C.M.P., and the FBI, since they do not
use the upper confidence level, 0.K., so let's go
on the premise that it shouldn't be used for these
comparisons, the FBI compared to the R.C.M.P., the
FBI 1s one in 86 for D1S7, the R.C.M.P. is one in
78. Numbersg-wise that would be of statistical
signiflcance?
No, {t wouldn't.
Even {if you're not using the upper confidence
limit?
It would not be significantly different no matter
what statistical test you used, I would argue,
but you don't have to use confidence limits to da
a statistical test. I can nawe five or six tests
that you could use to see whether in faet one in
78 is significantly different from one in 96, and

it would depend on the size of your sample, (or
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example. and there are T-tests, there are non-
parametric median tests, there are a number of
tests that could be done. My point in doing this
is to try and indicate and caonvey in what I thought
was a regaonably simple way the fact that when you
state a number as one in 78, that does nat have
the precision that it seems to have, that 1t does
not really mean that it couldn't be one in 79, it
couldn't be one in 75, that in fact when you say
that one in 78, because of the fact that that's
derived from a finite =2ample 2nd the finite sample
is composed of roughly 750 ind{ividuals, that number
does not have a precision that might be 1indicated
by saying it's one in 78. It will fall with 99%
confidence within that range. You could also
express it as a standard error of that estimate,
you know, 23 a number of techniques, but that one
in 78 is not a hard and fast number that couldn't
vary from another sample, whatever. That's what
I'm ¢rying to convey there.
Yes, and I recall putting 2 similar type question
to Dr. Waye and the Crown Prosecutor can correact

me if I'm mistaken.

WALSH: Well, again, the Crown Prosecutor has a decent

memory but unless he's prepared to quote that
verbatim and L{s assured that that {s in fact what
Dr. Waye haa said, then he's in a dangerous game,
because I certainly can't give you verbatim
everything Dr. Waye said over the last three days
last week, so0 1f he's going to put that question,
My Lord, I don't want to have the responsibility of

objecting or not objecting and thereby taken to

accept the statement he says Dr. Waye made.
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THE COURT: Yes, well, let's hear what you -

MR. FURLOTTE: As I understand from Dr. Waye when I asked
him a2 question about the confidence level of when
you have a number, say, like one in 78, I used the
example of, say, one in 50, and he said like
yourself, it would all depend on how big your
sample size was, the greater the sample size, the
greater confidence level?

Al And that results in a smaller - the 99% confldence
level would get smaller as the sample got up. If
you had a large enough sample, and it might have to
be a couple of billion, you could get that estimate
of one in 78 to have a 99% confidence interval of
like, say, one in 75 to one in 81 or something
like that, if you have a large enough sample.

Q. Dr. Waye gave me the figures that, well, yes, one
{n 50, and I asked him how much would it have to
vary before it would be statistically significant,
and he thought, well, because of the number in the
R.C.M.P., data base that anywheres from one in 48 to ohe
in 52 would be within the range. Maybe anything
outside of that would be of statistical significande
and he gave the example like one in 26 would
definitely be way out, so I'm just uonderiﬁg here
from one in 78 to one in 96, according to the
testimony he gave, that may be way out and of
statistical significance.

THE COURT: It's just not clear to me why you bother to
refer to what Or. Waye said. I mezn a lot of these
questions that you're asking, Mr., Furlotte, might

perhaps be better saved for argument, really. What

you're trying to do really is argue or present
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argument, aren'‘t you?

FURLOTTE: No, I don‘t think I'm tryipng to argue, I just

want to give Dr. Carmody the benefit of, I suppose,
what I know about this or what I've been told by
other experts, experts by the R.C.M.P., and most
expert witnesses, they base their opinions on
opinions of other sclentists in the field and they
like to take everybody's opinion into consideration

and -~

THE COURT: Well, are you suggesting Dr. Waye really was

MR.

DR.

saying the same thing as Dr. Carmody is saying now,

was he not?

FURLOTTE: No, I'm concerned there now because Dr.

Carmody {3 saying there is no significant differenc
between one in 78 and one in 96, and I'm suggesting
that, you know - you Qnou, he says 1t depends on
the size of the data base, those polled, and
according to Dr. Waye the numbers polled, he'd put
them down at a very narrow flgure, the span would

be, say, LB to 52.

CARMODY: Well, I've done the calculations and that's

what I come up with. I doen‘t know what Dr. Waye's
calculations or statement was derived from, I
wasn't privy te that. I would stand by this as
accurate and be willing to have it criticized by
anyboedy.

Is the reason that you're saying there's neo
statistical significance in these - difference in
these two numbers, is that because you've done

the calculations and your end product showed that

you had a nice big number?

No, that's not the basis ¢f it. I'm partly - and



- 2 - Dr. Carmody - Cross
(Voir Dire)

to just start cut in each individual locus
calculation, I just wanted to make sure myself
what the precision of that estimate was. I really
before I did the caleculation, I only had a kind of
impression as to what it might be, and when I did
the calculations this is what I get, and I did that
because I wanted to know what the precision really
was when you came up with a number of one in 78
based on the sample sizes and the data base that
I've been working with, and I didn't have a seat
of the pants feeling for what it might be, and
theae are the numbers and I can defend the calcula-
tions, I think, to any statistician.
0.K., and on D2SYy4, again the difference between
the R.C.M.P. is one i{n 59 and the FBI i3 one in
70. Of course, the first one was not statistically
aignificant and neither would that one?
That ‘s right.
And in DYS139, R.C.M.P. one in 68, FBI one in 98,
Right.
Again your opinion -
It falls within that 99% confidence interval,
And the D10S28, R.C.M.P. -
It's one in 108, one {in 92 -
FBI one in 927
Right.
And D17879, R.C.M.P. one in eight, FBI one in 117
Yes.
None of these have any statistical significant
difference because you used the 99% upper

confidence limit?
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Not strictly, and it‘s not the confidence interval
that really tells me that they couldn't be differen
I know that the tests, though, that one would do,
typically in these cases you use what's called the
T-test, that looks at the overlap between any two
eatimates in terms of their confidence intervals,
and I would say - I haven't done that actual test,
but because of the fact that these numbers that
I derived from the FBI data fall within that
interval. If T did a T-teat they're unlikely to
be different from one another.
Now, I may be wreng but I thought I understood on
direct evidence when you were answering questlons
from Mr, Walshk that you found there was some
statistical differences in bin frequencies between
the R.C,M.P. and FBI?
Yes, there were.
But not significant difference in the product?
Once you used the product rule there was no
significant difference?
That's right.
And that was basically because you got the big
figures?
Well, I got big flgures but it was because the
figures that I got in both cases were within the
range of variation one would expect. Whether they
were big or small, if they were golng to be within
the range that one expects they would not be
significantly different. It wasn't because they
were large that they were not necessarily

significant.
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And T believe your ccmment was that the difference
in the high numbers, say cne in five millien ¢r
one in ten million, you're only lcoking at 100%
difference, that can be deceptive -
It can be because - could I Just -
That there was no real significant difference
because the smaller numbers still gives you a very
rarity - very rare?
Well, that's right, but it's because of the fact
that I think I earlier tried to explain that that
final number which is the result of doing the
probability of 2 PQ calculation at each locus
and then multiplying that through for five probes
sort of amplifies the effect of the variation at
each one of those intermediate preliminary steps.
If each of those - (or example, at the Dl site,
if you had a 99% confidence interval of one in 56
to one in 129, which 1s less than -~ you know, I
mean, you're going from ocne tg 78 to one in 129
or one in $6. That's not doubling that number or
halving that number, but if you do that for each
locus 1t increases the span of the confid;nce
interval and the size of the confidence interval
that's going to be the net result of multiplying
all those things together, and I think I tried te
use the example of il you multiply five times five
times (ive times five you'd get a certain number,
and 1f you just took a difference of one andg
multiplied six times six times six times six, yecu'd
get 2 number at the end that is much different than
Just cne digit which was Jjust the difference in

each of those.
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Yes, [ believe you explained thact.
It amplifies cut like that.
You explained that yesterday.
And so that amplification effect, actually, ft's
not really the fact that these are that rare or
the size of the numbers are that large, is the
effect of doing all those intermediate calculaticns
that causes that range to be much broader like that
at the end.
And T believe you also testifled cn direct
examination that you s8aid once you get osver the
figures of one in 100,000 or one in 200,000, then
there's really no signiflcant difference?
Well, again I recall saying that. I think it will
depend on the sample sizes involved. TIf you have
extremely large sample sizes you can get greater
peecision and it's always a trade-off as to how
large a sample you can get to get the precision
down, It becomes a practical limit te how large
that sample can be ultimately In terms of ‘cost and
so forth.
And so do I understand you to say that if you were
going to run a profile through c¢cne data base and
you got the (igure one in 100,000 and then you
run, say, the R.C.M.P. data base, and then you run
that same profile through the FBI data base and you
got one in ten million, that there would be no real
significant difference?
You s3ild ocne in 100,000 and cne in ten millicn?
Again I'd have toc use the sample sizes and
actually do a statistical test in that case,
because ¢ne Iin 100,000 and cne in - was it ten

millien ycu said?
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One in ten millicn.

Ten million - that that’'s a hundredfcld difference
and I'm not sure that at a2 hundredfold difference
wouldn't be statistically significant. I think in
terms ¢l the forensic implicaticns, and from my
understanding of court room evidence, that 1f a
number were one in 100,000 c¢r one in 100 millien,
to me it wouldn't convey that much difference in
the weight of the evidence, personally, and I
think in many minds {t wouldn't.

If they were both valid?

If they were both valid, yes.

In other words, if it was valid to use the product
rule, then there would be no resl significant
difference?

Well, again, if you want to take it back to a
statistically significant difference, indeed there
might be, and you'd have to do the tests based c¢n
the actual sample sizes that the two estimates
were based on and there might be - given the
sample sizea, there might be a statistically
significant difference of things that are in the
magnitude of a hundredfold different, but I guess
I'm saylng as a non-statistician when you\say that
the probability of something {s cne in 100,000 and
you say ¢cne in a hundred million, to me in terms
of court room evidence they're both pretty
convineing.

T‘d like, Doctecr, fcr you t¢ forget that this has
anything to do with ccurt rcom evidence and this
1s purely scientific.

A1l right.
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As a pure scientist fcrget abcut fcrensic evidence
altcgether, just ycur pcpulaticn genetics and ycur
natural fleld, if you saw this difference between
two studies in populaticn in two different areas
of the country would that ring any bells to tell
you that, geez, maybe we have substructure here,
and significant substructure?

Well, it might, but I couldn't just lcok at the
numbers in isoclation again, and I knsu {t sounds
like maybe I'm retreating to this point again and
again, but the significance between two numbers
can only be determined by loocking at the size of
the sample that each of those numbers were derived
upon, and to do a bona fide statistical test on
that. If the size of the samples that those two
numbers were based upon, regardless of whether
there was structure, substructure, whatever, if
those two samples were gulte small, then those two
nunbers would not be significantly different. If
the numbers in the samples that those numbers

were derived from were large, and dby that I mean
considerably larger than typically the samples
that we have before us, they would be significantly
different.

You mean the samples we have before us like the
R.C.M.P. data base and the FBI data base?

One in 750.

That's a significantly small -

It would depend. I'd have t¢ do the calculaticns.
I think you menticned scmething like, what, 50,000
yesterday it would take sample size t¢ prove

substructure?
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IF I had to d¢ an experiment, as 1 was saying,
where you would have to lcok at individuals and
both their parents and so (orth, my feeling is you
would have to have a sample of at least 50,000 tc¢
show some significant linkage disequilibrium in
that case. I would think you would need very large
samples. It may well be, and I haven't done this
test, that in fact one in 100,000 and gne in a
100 million or 10 millien, I've forgotten what the
figure was, would be significantly different
statistically. 1 really can't give you a correct
statistical answer aon that, I don't know.
With al)l the studies you've done so far and all
that you've gained from it either through the last
court experience, this court experience, and your
studies, is there reason to believe that there just
might be substructure out there?
I think there's some evidence in some populations,
particularly as I mentioned earlier, black
populations in the U. S. definitely show the
substrueture, and I know some studies done sort of
in smaller populations, Yanomana Indians down in
the Amazon Basin and so forth, there i1s some
indication there that there is some substructuring.
I don't feel from the analysis that - and the

analyses that I've seen on Caucasion populatiens,

-that there is going to turn out to be sfgnificant

substructuring. That's my cpinien at this point in
time.

But it is pessible?.

Oh, it is possible.

But I suppose now we'll get back for the purpose cf



- 28 - DOr. Carmcoy - Crecss

(Veir Direy
ferensic evidence., For the purpcse cf ferensic
scientiste the task tc prove that there is nc
substructure ocut there would be enormous ¢n them,
I would say. It would probably set the
availability cf this type of forensic evidence
back a couple of years if they had to go back and
prove there was no substructure?
If they had to get much larger samples, if they
had to get much larger samples and so forth, it
would certainly take time to generate that data,
yes.
Now, you mentioned yesterday that if for some
reason you were to take another saaple from the
same population you would get the same bin
frequency in another area c¢f the country, you
should get the same bin fregquency?
Very close to 1t, yes. I mean, that's what the
studies done on the Vancouver, Ottawa, Canadian
Forces Base in Kingston would tell me, yes.
Do you know a Dr. Hartl?
Yea, I do.
And how would he rate in the scientific community
in his profession?
Rates very high, I would say he rates very close
to Dr. Lewontin.
Are you aware that he did a test en the FBI
rebinning data base?
I know he did some work, I don't remember all the
details cf it.
Do you recall what his conclusions were?
Well, I know that he was cf the cpinion that they
needed mcre samples and they neéded more informatiagn

to be able teo de¢ further tests befere this kind c¢f
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data should be used fcrensically. I think that'‘s
a fair summary of what he said in the document
that I saw.

And I understand that the affidavit of Dr. Shields
that you were given a copy ¢f, I believe Dr,
Shields refers to that experiment or test done by
Dr. Hartl?

I think it does. I don't recall for certain but

I think it does.

Do you know whether or not the bottom line ¢f Dr.
Hartl's analysis and study into the FBI data base
on the different runnings that he found that there
was a statistical significant difference in the
rebinning even though they conducted their

rebinning on the same FBI agents?

WALSH: My Lord, at this point we're intoc a dangerocus

game here Mr. Furlotte is playing. I'm going to
from the Crown's point of view base an objection
on the fact that the Crown would insist that Mr.
Furlotte put the exact statement made by Dr. Hartl
to Dr. Carmedy, and Dr., Carmody can address the
exact statement. What Mr. Furlotte i3 doing 1is
giving his version of what Dr., Hartl says whether
or not he has the report, what the report is, Dr,
Carmody has pointed out he's not sure of all the
details of it, 80 certainly Mr. Furlctte could put

the exact statement Dr. Hartl made so -

THE COURT: I think, Mr. Furleotte, that's a fair comment

that Mr. Walsh makes. Surely if you're going tc
attribute statements to Dr. Hartle you should tell
us precisely what those statements are,

Did yeu read Dr. Hartl's report?



MR,

- 30 - Dr. CTarmcuy - {rcss
‘Verr Dire:

T did read Dr. Kartl's report 2 number c¢f months

ago, yes.

WALSH: I would like to know what report that is and

what the details of it and where thls report was
filed so we unaerstand i Mr. Furlotte and Dr.
Carmody are on the same wavelength.

The report that I'm referring to that I read 1
believe was a report that Dr. Hartl submitted to
a case in Ohio, I think it was the Yee case but

I don't keep éhe case names carefully remembered
my mind, but I know it was a case where both he,
Pr. Lewontin, Dr. Kidd, and a number of other
experts testified, and I know it was in a - 1 gue
they call it a Frye hearing in the United States
and I know the judge concluded that in fact what
Dr. Hartl anag Dr. Lewontin were saying to the
court was not taken as advice by the court, in fa
and they felt that Dr. Kidd's testimony overruled
or outweighed what Dr. Hart)l and Dr. LlLewontin had

gaid in that case.

THE COURT: M™Mr. Furlotte, if you have a proposition that

MR .

Dr.lHartl enunciated in some report, why don'‘t yo
put the propesition without attributing it to
Bartl or toc anyone else to the witness and say,
do you agree with this or don't you agree, and if
he says he doesan‘t agree, then ask him why. TItt's
not of any significance to us whether Hartl said

it or Lewontin or anyone else.

FURLOTTE: O.K., I will be probably getting intoc that

later ¢n. I just felt it was necessary te¢ touch

on that subject at this peint in time.

THE COURT: I would think, actually, that it would benefit

in
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yeu mcre if you wanted te shcw that there were
people like Hartl who agreed wilth Lewontin and so
on that {f - through your expert, perhaps Dr.
Shields, !f he were to say, well, I'm agreed with
in this propasiticn by so-and-sc, Hartl, Lewontin,
so—and-Sc, but you c¢an put the proposition to this
witness and -~

FURLOTTE:; I don't mind the Crown's expert witnesses
having different cpinions than my expert witnesses,
that's not only falr game, it's good science, as
I'm sure Dr. Carmody would readily admit, but -

COURT: Well, I'm thinking primarily of the time we're
taking in some of this thing, and the flact that
you may not be accomplishing very much really -

FURLOTTE: Well, I expect to touch bdack cn that later
on in my ¢ross-examination and I'll -

COURT: Of other witnesses, yes.

WALSH: My Lord -

FURLOTTE: Otherwise I have to go fishing through all
my data here and records.

COURT: Well, thank God no one gave you an Encyclopaedld
Brittanica, Mr. furlotte, because you might have
started at the letter 'A' and cross-examined g;ch
of these witnesses right on every subject through
from 'A' to 'Z', but surely you don't intend to
go through every case that's ever been decided c¢n
DNA and ask this witness's opinion on every
possible issue that's arisen in those cases.

FURLOTTE: I do not intend te go through every case and
every lssuve that was handled in every c¢ase, but I
do intend tec go through every issue, and there are

many cf them.



- 32 - Dr. Carmegy - <ress
(Voir Dire)

THE COURT: Well, if you have a propositicn that Hartl has
stated in some case ¢r in some article and ycu want
te put that proposition to this witness without
attrivbuting it to Hartle or to anybody else and
say, do you agree with that proposition, and if
the witness says no you can ask him, why don’'t you.
or if he says yes you c¢an say, why dc you, and
period, that's it, but there's no point in your
arguing with a witness trying to convinece him that
his opinion is wrong. Did you have something to
add, Mr. Walsh?

MR. WALSH: Yes, My Lord, just so you understand why the
Crown is basing i1ts objections at these points in
time. The cases Mr, Furlotte referred toc in Yee
and cases like that where the expert witness's
testimony {s summarized by the trial judge, his
interpretation of the expert witnesses is there
and Mr. Furlotte can make what use of {t if he
wants, but the danger is - and certainly scientiflic
articles and journals that he wants to refer the
doctor to and read out of, you know, that's quite
proper, but what Mr. Furleotte i3 going to start
doing, I expect, and he's just started, is in some
of these American cases experts have filed reports
for particular cases. Now, if he wants to use
those reports and refer to them, you know, that is
understandable and it's proper, refer toc a section
so the decctor knows exactly what it is he wants
him to comment on as ocpposed to Mr. Furlotte's
interpretation, but there's one added complicating
facter, Mr. Furlette is aware of it particularly

with Dr. Hart)l, and Dr. Hartl has circulated a
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letter 1n the United States where he's upset by
the use by defence lawyers, cr by anyone in that
fact, of his report - bootlegging his report from
case to case to case as if it's the standard fcr
each case, and I have actually provided a copy eof
the letter to Mr. Furlotte because he asked me
permission to enter all these different expert's
reports that have been filed in different cases in
the States. I have 2 copy of a letter Dr. Hart}
sent to a lawyer in the States indicating his
displeasure with having his repert bootlegged in
that fashion, so 1've given it to Mr. Furlotte and
he knows Dr. Hartl has taken objection te his
report filed i{n one particular case being sent
from case to case to case.

Now, if he wants to do it in any event, fine,
but T would like - from the Crown's point of view
like him to specify the actual statement he wants
the doctor toc comment on as o6pposed to this
generalization that is causing us the concern.

COURT: Well, T don't feel any obligation to protect
Dr. Hartl's copyright.

WALSH: No, My Lord, dut -

FURLOTTE: Once Dr. Hartl submits a report In affidavit
form as Dr. Fields did, then that becomes the
property of the court and -

COURT: Well, wWwe'‘re not concerned with that aspect of
it. The aspect I'm concerned with 1s {( you're
going to put a proposition to this witness{ put it
conciselv, and I don't care whether it comgs frem

Hartl or who it comes (rom.

FURLOTTE: Well, ) agree, and I intend to de¢ that later
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on whenever 1 get into my documents. I'd just
like to get rid of his direct examination and -
now, Dr. Carmody, you stated that the scientiflc
procedure used in forensic science, you said it's
accepted - the current standards are accepted by
the people who are using 1it. Is there a difference
between the way the forensic people - |5 there a
d{fference of opinion in the way the forensic
people are using thelr experiments? 1 realize
that it's accepted within their community, forensic
sclentists, but L{a what they are doing, the forensi
scientists, accepted within the general scilentiflc
community?
In my opinion it's generally accepted. I know -
and {t's difflcult, I've never seen a sort of
ballot taken or whatever, which I think yocu'd have
to have done to really indicate that. I am aware o
a number of publications where people, population
geneticists, illusatrious population geneticlists,
1f you will, have disagreed with using these date
bases and have expressed some - that there should
be some further precauvtions and a delay made before
this evidence can be used rellably, but I think
that there are a number of people, and I include
myself In that, who feel that it {s the proper
time and these data bases are large enough and
we're not finding a significant aubstructuring and
we should go ahead and use 1t.
Now, when you say the term generally accepted,
like you say, you don't know the numbers, so we
can't go and say the majority accept Lt, but

generally accepted meaning there's enough people
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out there in the compunity that does accept 1t,
that maybe therefore it's reliable?
That's what I'm saying, that's my opinion, yes.
But you would admit that the scientists who excel
in their rlelds of population genetics 1like Dr.
Hartl, Dr. Landers, Dr. Lewontin, they would rank
maybe the top three, would they not?
No, I wouldn't say that because I would say an
equal number of i{llustrious outsatanding population
geneticiats who feel quite comfortable with it, an
I would ineclude Dr. Kidd, I would include Dr. Weir
I would include Dr. Clegg, and I could name 23 man’
as you might name on the other side, 30 to speak,
30 I would not agree that the most {llustrious
ones are all on the one side and the lesser people
are all on the other side or whatever.
How do you think this issue should be properly
resolved?
I think the scientific issue needs to be resoclved
by further experimentation, further work, further
gathering of data, and by people actually designin;
new statistical approaches that heretof&re have
not been applied to daéa like this.
Would you say that a judge or a Jjury of 12 common
pPeople are poor people to resolve this issue?
I would say a Jjury, certainly. I think these kindg:
of hearings have been held in severazl dozen states
in the U. S. I know that this is not the first
time the issue {s being presented before a court
in Canada. I think it's possible for courts to
decide this issue, I wouldn't say that the issues
need to be decided by a jury, but I think they can

be presented In a reasonably simple enough way that
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the issues are ccming cut and I think a court c¢an
make a decision.
Would a jury be able to decide whether or not it's
reliable?
WALSH: My Lord, again, I don't understand the relevance
of this and -
COURT: No, I don't think that's a fair question to put
to this witness, He's not an expert in justice.
None of us are, I guess.
FURLOTTE: That's the first time we agree, My Lord.
COURT: At least he hasn't been qualified as an expert
in justice, T'l1l put it that way.
Now, I believe you had testjified on-direct
yesterday that you said that you can get deviations
from the Hardy-Weinberg and product rule in ethnlic
groups, and I believe you alsoc mentioned geocgraphid
areas?
In the case - well, we've found significant
differences in the bin frequencies in blacks and
Hispanic populations that have been looked at in
the United States. Nobody has yet shown that there
is deviation from Hardy-Weinberg equilibrium - the
Hardy-Weinberg equilibrium equation or linkage
diseguilibrium, in fact, in these populations. that
has not been shouwn.
And that has not been shown zmongst blacks?
It has not been shown amongst blacks.
&nd I belleve you mentioned non-random mating?
COURT: Mr. Furlotte, you'‘re reminding the witness that
he has testifled about all these points. Why go
ocver them again? I mean il you're leading up to a

particular tack against soeme particular ecpinion,



- 37 - Dr. Carmody - C(Cross
(Voi{r Dire}

come right to the point and say it, but why have
the witness restate all this evidence that he gave
yesterday? TIt's just total repetition.

MR. FURLOTTE: My Lord, I think this would be a proper time
for a break as I have another area to -

THE COURT: 1It‘'s quarter to eleven, let's break here for

15 minutes.

(RECESS - RESUMED AT 11:05 a.m.)

(ACCUSED IN DOCK.)

THE COURT: O.K., Mr. Furlotte.

MR. WALSH: My Lord, before Mr. Furlotte continues his
crogs-examination, Mr. Furlotte asked me at break
if I would obtain the sizingas for the band
fragments that were found in this particular case.
As Your Lordship remembers, the sizings are the
measurements that are made after the visual match,
they look at the band sizes by base pairs to back
up the visual match. That's the computer
quantification. Mr., Furlotte has been given coples
in part of the discovery of the sizings, and we
certainly have no objections to actually‘entefing
the sizings into evidence. I would-have done that
through Dr. Bowen and in fact copies are being
nade right now of Dr. Bowen's originals should the
Court wish the sizings to be entered at this point
in time. However, I wish to go on the record as
again it goes into the fields of expertise. I can
only assume that Mr. Furlotte wants the sizings
entered at this time so he can cross-examine Dr,

Carmody an the sizings. It's the Crown's position
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that we're now 1nto the field of the RFLP technique
and that particular aspect of {t, and Dr. Carmody
nhas not been declared an expert or the Crown has
not sought to have him declared an expert in the
field of RFLP technology or DNA technology in
testing procedures. He is here as a2 population
genetlicist. My understanding is in the field of
population genetics to be cress-examined on the
actual sizings 13 really ocutside the field and what
Dr. Carmody is dolng is actually looking at the
statistical significance associated with any such
match and the sizings are part of the match
criteria. Again the Crown takes - with the utmost
reapect to Mr. Furlotte's positien, we belleve he's
fishing, cn a fishing expedition, and he's going

to have the opportunity to c¢ross-examine Dr. Bowen
on that particular aspect and hopefully Dr. Bowen
will be declared an expert within that (ield.

THE COURT: Well, we'll have to rely - without hearing Mr.
Furlotte, I can only say that we will have to rely
on the witness's good judgment in aseessing his
own expertise and il he feels that questions are
being asked which fall outside a reasonably wide
interpretatlion of what population genetics is
about, then the witness will undoubtedly =say seo
and that will be the end of that. So, Mr. Furlotta?

MR. FURLOTTE: My Lord, I don't think the Crown has too much
to worry about because everything he's assumed Is =

N
well, at least 90% of what he's assumed i1s dead
wrong, that's not my intentf{on of having the
sifzings put intoc evidence at this time.

THE COURT: Goeod, solves everything.
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MR. WALSH: Yes, 1 apologize to the Court, I just - Mr.
Furlette a2sked me at break could I get the sizings
entered as he wanted to use them on cross-examina-
tion. Obviously I jumped to a conclusion that he
was talking about the man he had on the stand and
he was cross-examining at this time. If that's not
the case, then I apologize for wasting the Court's
time.

THE COURT: In any event, obvioualy it's a matter that would
be better left for c;oss—examination of Dr. Bowen.

MR. FURLOTTE: Doctor, I was wondering if {t would be
possible for you to do some calculations for me as
to what the frequency would be of different
individuals or different proflles that were taken

by the R.C.M.P.

4. 0.K., if I could get my notes -
Q. Sure. Do you have a calculator?
A. I have a calculator here, yes.

MR. WALSH: He's asking me for the sizings and I was
wondering if the C;urt would rule as to whether
or not we're going to use the slzlngé at this
point in time or not. That's the point 1 made when
1 stood up -

MR. FURLOTTE: O.K., My Lord -

THE COURT: Mr. Furlotte, you just sajd you didn't want the
sizings. Do you want them?

MR. FURLOTTE: I want the sizings, I need the aizings so
that DOr. Carmody can verify that certain matches
do fit into the same dbin and which bin they flt
into in order for him to do his calculations.

THE COURT: Let's put the sizings in. You‘re prepared to

do that, Mr. Walsh?
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WALSH: Yes, My tord.

COURT: Let's put them in and then if Mr. Furlotte gets
sutside or the witneas gets outsjde the defined
parameters you can take objection at that time.

WALSH: My Lord, then I wish to enter these in at the
hearing. They are headed - there‘s documents -

I believe it would be best to mark each one
separately, My Lord.

COURT: All right.

WALSH: Each consists - well, perhaps I'll just go one
at a time. This document has three pages. 1It's
headed, Calculated Fragment Lengths (log model).

I would move to have that -

COURT: That would be VD66.

WALSH: This document has the same heading, it has
three pages.

COURT: Do they pertain to - what, di{fferent people or
situations or what?

WALSH: Yes. I was just trying to think, My Lord, how
the best way to describe it - perhaps what I'll do
is if we cogld have them each numbered and then I
could put them in a2 package in terms of numbers
one through scmething pertaining te a particular
area.

COURT: All right, !REl.

WALSH: Same heading, three pages.

COURT: VD6B.

WALSH: Same heading, three pages.

COURT: VD69.

WALSH: Same heading, three pages.

COURT: VD70.
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MR. WALSH: Same heading, three pages.
THE COURT: VD71. VvD72.
MR. WALSH: Yes, same, three pages, same heading, and same

neading, three pages.

THE COURT: VD73.

MR. WALSH: My Lord, if I may take the llberty of just
explaining perhaps we could identify them 2 little
better.

THE COURT: All right.

4R. WALSH: The documents that have been marked VD66 througt
and including VD73 are coples of the sizings
conducted with respect to the autorads that are
set ocut in VD - that are marked VD55, the first
section of VD55, That is the section dealing with
gel #1, wmembrane #1, In particular, VD66 relates
to the sizings of the DONA probe DLST.

THE COURT: 55, did you say, or 667

MR. WALSH: 66, that's the first document.

THE COURT: Oh, 66, yes. Relates to what?

MR. WALSH: Relates to the eizing of the DNA probe, D1S7.
VD67 relates to the DNA probe D2S44. VD68 relates
to the DNA probe D4S139. VD69 relates &o the
probe D10S28. VD70 relates to the probe Dl6S85,
VD71 relates to the probe D178S79. VD72 relates
to the probe D722, and VD7§ relates to the probe
DYZ1l. As I say, My Lord, those sizings relate to
the exhibit autorad VD55, and the first section of
VD55 relates te gel and membrane #1.

Now, My Lord, 1I'd continue.
THE COURT: Yes.
MR. WALSH: I wish to have marked a document that's headed

Calculated Fragment Lengths (log model) two pages.

THE COURT: That wsuld be VD74, Can you tell us - can you
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tell readily there what probe that refers to?

MR. WALSH: VYes, My Lord, VD74 relates to probe D1S7.
Perhaps I could do it right at the outset.

TRE COURT: Yes.

MR. WALSB: The next series of documents that I will be
marking or will be marked, including VD74, relates
te the autorads set out at VDSS, the second part
of VDS55. That i3 the autorads related tc the
second gel, second membrane. VD75, then, My Lord,
Wwould be the same heading, two pages, and it
relates to the DNA probe D2S44.

THE COURT: VD75, right?

MR. WALSH: Yes, My Lord. Calculated Fragment Lengths
(log model). The next document with the same
neading, two pages, relates to the DNA probe
D4S139.

THE COURT: That’'s VD76.

MR. WALSH: The next document relates to the same heading,
D10S28.

THE COURT: VD77.

MR. WALSH: The next document, same heading, My Lord, two
pages, related to DNA probe D16S85.

THE COURT: VD78.

MR. WALSR: The next document, same heading, two pages,
related to the probe D17379.

THE COURT: VD79.

MR. WALSR: Another document, two pages, same heading,
related to DNA probe D7Z2.

TRE COURT: VDBO.

MR. WALSH: And the iast document 1ln this series {s two
pages headed Calculated Fragment Lengths (log

model), DNA probe DYZ1.

THE COURT: VD81.
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WALSH: Now. My Lord, I have an additicnal three
sizings. These three sizings will relate to
VD55, gel #1, mewmbrane #1, the first section c¢f
VD55, the autorads contained in there, and these
aizings are related to the reprobings that are set
out {n that particular exhlbit. The (irst one is
headed Calculated Fragment Lengths (log model), and
it relates to DNA probe DA4S139.

COURT: That would be VD82,

WALSH: The next one, same headlng, related to DNA probe
D16S85.

COURT: VD83.

WALSH: The last document of that series, same heading,
relates to DNA probe D17S79.

COURT: It will be VDBY.

WALSH: The last document I have on sizings to enter at
this time, My Lord, is a reprobing. TIt's related
to the autorads set out Iin VD55, the second sectior
dealing with the second gel, second membrane. It'd
entitled, Calculated Fragment Lengths (log model),
and it relates to the DNA probe D16S85.

COURT: So that would be VD85,

WALSH: Those are copies, My Lord, of the originals
in Dr. Bowen's control. I believe Mr. Furlotte
will agree to the entry of the copies of -

FURLOTTE: Yes, My Lord.

WALSH: Those constitute the aizings, My Lord, the total
number of documents constitutes the sizings related
£o the autorads made in relation to the first
membrane and in relation to the second membrane.

COURT: Fine. In accepting them into evidence, now, I'n

not retreating from my earlier observation that
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WALSH: VNow, My Lord, I have an additional three
sizings. These three sizings will relate to
VD55, gel #1, membrane #1, the first section of
VD55, the autorads contained i{in there, and these
sizings are related to the reprobdbings that are set
out in that particular exhibit. The first one is
headed Calculated Fragment Lengths (log model), anc
it relates to DNA probe DUS139.

COURT: That would be VD82.

WALSH: The next one, same heading, related to DNA probe
D16S85.

COURT: VD83.

WALSH: The last document of that series, same heading,
relates toc DNA probe DL7S7S.

COURT: Tt will be VD8Y.

WALSH: The last document I have on sizings to enter at
thia time, My Lord, is a reprobing. It's related
to the autorads set out in VDSS, the second section
dealing with the second gel, second membrane. It'sg
entitled, Calculated Fragment Lengths (log model),
and it relates to the DNA probe D16S85.

COURT: So that would be VD8S5.

WALSH: Those are copies, My Lord, of the originals
in Dr. Bowen's control. I believe Mr. Furlotte
will agree to the entry of the copies of -

FURLOTTE: Yes, My Lord.

WALSH: Those constitute the sizings, My Lord, the total
number of documents constitutes the sizings related
to the autorads made in relation to the first
membrane and in relation to the second membrane.

COURT: Flne. In accepting them ints evidence, now, I'm

not retreating from my earlier observation that



MR.

- 44 - Dr. Carmody - Cross
(Voir Dire)
based on the circumstances as I knew them it may
be that Dr. Bowen is a more correct witness to be
cross-examined on thege sizingsa, in any detajil,

that is, than perhaps the present witness.

FURLOTTE: I have no intention of cross-examining Dr.

Carmody on the validity of the sizings. He would
be in no poaltion to form such an opinion, I don't

think.

THE COURT: All right.

MR.

FURLOTTE: Doctor, the reason I wanted these sizings

in was I have asked Mr. Shields to do something

for me which has not been done yet and I would like
you to dg the same thing in court. Basically I

can Jjust fill you in on the reasons for it.

I found when I did my ¢ross-references in studying
the reports that I found in the profiles that Mr.
Legere in his proflile, that he shared three bands
with another suspect. He shared three bands with
one of the victims, and he sahared four bands with
another victim, and those two victims happened to
be sisters, and I'm concerned beczuse he shared

as many bands with one of the sisters aE the two
sisters did, and I'm golng to want you te calculate
the frequency. What would the probabilities be

of Mr. Legere finding somebody out there in the
community who shared those number of bands with
him?7

0.K.

Do you understand what I'm trying to do?

Yes, I uyoderstand.

Now, hopefully we can do this in an orderly manner.

I was hoping to have more time to have this better
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prepared for you in cross-examination but for
reasons I know of I wasn't able to do that. In
probe D2Sub, if I can find the sizings for that
one -

MR. WALSH: On what gel?

MR, FURLOTTE: on gel 1, 1989.

CLERK: VDb&7.

MR. WALSH: My Lord, I wish te point ocut just from 2
technical point of view Mr. Furlotte is putting 2
quesation to the dector based on what he says is
his findings, Mr. Furlotte's findings. I have no
objection to him putting it in the form of 2a
hypothetical, but it would be dangercus if somehow
we were proceeding on the basis that in fact what
Mr. Furlotte sald is correct. That would mean
that Dr. Carmody would actually have to look at
each individual sizing and do a matching in order
to be assured that that is in fact correct. I have
no objection to him putting it in the form of a
hypothetical.

MR. FURLOTTE: That is why I need the sizings into evidence,
g0 he can verify my findings.

MR. WALSH: Well, no, My Lerd, again I apologize, to verify
his findings - Mr. Furlotte is aaking Dr. Carmody
to make a match. He's going in the back door What
we've talked about this morning he can't go in the
front door.

MR. FURLOTTE: No, but I den't think this has anything to
do with a2 mateh. This has to do with just the
binning and it's a matter of statistical calcula-

tiens as to the frequencies.

THE COURT: Does the witness have copies of these sheets
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here, these -

CARMODY: In fact, My Lord, if it would help, and it

might cut through some of the legal questions here,
I have my notes and I have in wmy notes the size of
the bands that I used in my calculations and I thin
for purposes, as I understand 1it, what you'd like
me to do, that should be sufficient. I mean I can
read out the sizes that I used in my calculations
which were taken from Dr. Bowen's notes that he
provided a copy to me, and these are the numbers
and the sizes of the bands that I used and that

Dr. Bowen used to do the calculations that have
been submitted to the Court so far, and 3o unless
there is some dilscrepancy, which I don't believe
there is, if I 4o the further hypothetical
calculations that you wish me to do based on the
numbers that I already have, it might be the

simplest way to proceed.

THE COURT: VYes, that would short-cut it. That would seem

MR.

to be satisfactory. 1If you want to read ont your
sizing figures and you could check them at the

same time if they're the ones you used.

FURLOTTE: 0.X., what I did, My Lord, is I broke dbun

and drew my own categorization of the different
sizings of Mr. Legere's DNA and the different gels
and the different sizings of the DNA for that
probe of the different people, the known people
who were in the different gels, and since they're
all in one sheet Dr. Carmody could cross-reference
the sizings put in by the Crown with the sizings

1 have on the sheets and then {f he has it all
before hlm it might be easier for him to calculate

whether or not they would fit in the same bin.
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THE COURT: Have you a copy of that?

MR. FURLOTTE: Yes, I could put one copy into evidence.

MR. WALSH: My Lord, again, ] appreciate - just putting
things that he prepared into evidence, if that's
the case I have some pretty nice things T have
prepared that it might help the prosecution, Lt
might not be guite proper, but I don't mind Mr.
Furlotte putting something to the dector zand
asking for his opinion on it but he's doing it in
a backhanded way that 1 find confusing, I'm having
a hard time following exactly what he wants to do
here: I

MR. FPURLOTTE: I just thought I'd try to shorten It up by
doing this.

THE COBBT: Let's not put that in evidence. I think we're
opening the thing up unduly 1if we put your notes
in evidence.

MR. FURLOTTE: O©0.K., Doctor, T will show you Exhibit VD67.

A. 0.K.
Q. And can you tell me what that {s?
A. This indicates the calculated size of the base

pairs frem a particular autoradiogram that Dr.,
Bowen ran on the - it's marked the first of
December, 1990, although the z2utsogram I think 1is
dated ~ if I could read the coding on that - well,
I can't read the coding, I don't know what that
coding means, actually, but it's for the D2S44
locus and in varicus lanes where different forensic
specimens were run there are the estimates of the
molecular weight for each of the bands in the lanesd
Q. 0.K., i{n lane 3 which {s, I believe, Exnhibits 564

and 6947
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That's correct,
And that i{s reportedly hair f(rom
Legere?

Correct.

(Voir Dire)

the susapect, Mr.

I'm not sure if it's marked on thatv.

It's not but I recognize the code 564, 69A, yes.

And his molecular band readings were what?

2,918 for the base pairs for the
welight band and 2,094 base pairs
molecular weight band.

0.K., for my purpose what I want
only going to concentrate on the
weight band, 2,918.

Right.

In lane 2 for 2 suspect -

Yesa, the higher molecular weight
2,9197

Right.

higher molecular

for the lower

you to do, we're

higher molecular

band was 2,919,

And that wouwld f{t in the same bin as -

That would €it in the same bin as the 2,918, they

would both be so-called bin 13.
Now, lane U4, which is an exhibit
Daughney?

Yes.

Exhibit 115B?

Yes.

And did she alsoc have -

THE COURT: Exhibit what?

Al

Q.

from Donna

This is Exhibit VD67, you're talking about?

Yes, Exhibit VD67 but -

THE COURT: Yes, but what was the Daughney specimen?

A,

Oh, it's 115B, I take {t. It‘s lane k.
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And she nas a band reading cf 2,965?
Yes, that's her smaller band, yes.
And that would alse fit into the same bin?
That would fit into - I just have to check here
to be certain of that, 2,965 - yes, that would fall
into bin 12. Actually, that would fall into -
wajt a minute here - 2,365 falls into bin 12. Oh,
I knoWw the reason, I'm looking at the wrong
information here, {t's not making sense to me.
Statistics won't help you when you're looking at
the wrong information. That's in the same bin,
bin 13, yes, that's correct.
So far all)l three readings from the suspect in
lane 2 from Mr. Legere and from Donna Daughney,
they all fit in bin 132
They all flt in the same bin and if the next part
of it is what the frequency of the bin, I could
tell you that.
Well, we'll get into that after, and then in lane 5
which is Donna's sister, Linda, she has a reading
of -
2,963, that's lane 5, the specimen number is
140A, She also has a band at 2,965 that would be

classifled in the same bin, bin 13,

THE COURT: 2,963,

2,963.
That's (or lane 57

That's right.

THE COURT: That's the higher band?

That's actually the lower one, My Lorad.
She only has ocne band that {its i{nto lane 13,

right?
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A. Yes, her other band is 3B, that's in a very
different band, and -
Q. 0.K., I'm only concerned with lane 13 and the bands

in that range.
THE COURT: And in lane 4, Donna Daughney, 2965, that was

the lower or higher? Lower band again?

AL That's her lower band, it's a smaller molecular
welight.
Q. Now, if we go down to - we'd have to go down for

this purpose to lane 217

A. Yes.

Q. Which is the human cell?

A. Right.

Q. And would both those bands fit into lane 137

A. 3038 - 3038 falls into a different bin, but 2810

falls in the same bin.

Q. 2810 falls in the same bin, 0.K.

A. No, sorry, 2810 falls in bin 12, so neither of
those two (all within bin - wait a minute. 2810 is
below that and 3038 is above it, but they're both
reasonably close to the borders of that binp.

Q. They would both be within the 5.2% matching room
of Mr, Legere?

A. They are near the border of the bin. I'd have to
do a calculation in terms of the match and I would
say here that in terms of calling a2 match that's
not my area of expertise and I'd be a little bit
reluctant to say that those would b; seen as the
same band on the gel, and I don't think they would
be called a match but I could be wrong there, so I

would say at this peint if 1 were being asked

whether T would call these a match, that's outside
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of my area of expertlise, My Lord. I can say
whether they fall in that bin or not. These two
do not strictly fall within the bin. I concede
that they're on the bin-boundary or near the bin
boundary and near enough to the bin boundary that
in terms of calculations you would take that into
account, but in terms of calling them a2 match, I
think that's out of my area of expertise.
Now, there's no way you can find that on the data
before you but maybe the Crown will admit that in
the gels that I have received or the R.C.M.P. have
done in this case, as far as for gel 1 of which
there are sizings of different people and - how am
I going to state that - maybe I'll try and leave it
out for this purpose. It makes the minlature data
base a little smaller but on gel 1 I believe you
might find lanes for seven known people? Well, yes
seven distinct people rather than evidence?
I have to confess that I'm not that familiar with
the coding of what these specimens pertain to in
terme of this celumn, and I don't know how many
different individuals -
0.K., maybe I could go over it with you?
0.X.
Lane 2 1s Exhibit 157A%
Yes.
And T believe the Crown wil)l admit that that is

from a known suspect?

WALSH: If Mr. Furiotte would like to agree that -

consent as to who those lanes belong to, I have no

problem, My Lord. I'm concerned about where we're

going, that's the only thing. TI'd just like to knok
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Wwhere Mr. Furlotte is going in relation to Dr.
Carmody's expertise. Dr. Carmody is saving, I'm
not familiar with these things. Now Mr. Furlotte
wants to educate him on that amd I'm just concerned
that we're way off what Dr. Carmody actually does
or 1s here for.

FURLOTTE: He's a statfstiecian, he's a population
geneticist, and I want Dr. Carmody to compare the
pattern as well as we know it within the Newcastle
area in comparison to what the patternm is {n the
general data base.

COURT: Well, I think it might facilitate things,
perhapg, 1f these exhibits were identified-by
suspects or whatever. Are names of suspects going
to come out in this thing or -

FURLOTTE: Not in the veir dire anyway.

WALSH: Yes, I believe, My Lord, in VD55, if I‘'m not
mistaken, If I may approach, My Lord -

COURT: Yes.

WALSH: In VD55 we've set out for the purposes of the
voir dire to make reference easier. We have set
out the -~

COURT: Aren't they A, B and C?

WALSH: VYes, but we'‘ve also identifjed them by name to
make {t - to prevent croass-referencing every time
that you look. That should be a pretty geod
indication of who belongs in what there.

COURT: Well, there‘s only one name that I see here
that - other than those of alleged victims and the
accused On this firs:t page here.

WALSH: Yes, My tord,.
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MR. FURLOTTE: There's only one other suspect run on that
gel.

THE COURT: Are there any objections to using surnames of
suspects?

MR. WALSH: Oh, no, I certainly have no -

THE COURT: Well, Murphy is the name.

MR. FURLOTTE: O.X., I know Murphy’s name.

THE COURT: All right, we'll choose Murphy if you want to
use it.

MR. FURLOTTE: S0 in lane 2 is a suspect named Murphy.
Lane 3 is the accused, Mr. Legere. Lane 4 is
Donna Daughney. Lane S is Linda Daughney, and

Lane 6 is the female fragment of Nina Flam.

A. Yes.

Q. Then we have to go to NM in lane 20.

A, All right.

Q. NM, who is, I believe, a member of the lab in

Ottawa, and then we have the human digest cell.
A. All right.
Q. The control digest, human cell.
THE COURT: What is that lane 20, the last one?
MR. FORLOTTE: Lane 21, the last one.

THE COURT: Lane 21, the male control?

A. Yes, it's just called human cell on this sheet.
Q. So that would be what, seven people altogether?
A, Right.

Q. And the last two for your purpose, they are not

from the Newcastle area but rather from, I would
assume, Ottawa, so out of -

THE COURT: Well, the witness is saying he doesn't know
where they're from.

MR. WALSH: And this point about the Newcastle area, we're

being deceptive again and not intentionally, I kno
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Mr. Furlotte is not being intentional, but we're
dealing with individuals from Chatham, individuals
from Newcastle, and we're dealing with individuals,
I assume, that are not from Chatham or Newcastle.
If Mr. Furlotte's idea here is to develop some kind
of a mini data base, I mean, we have to have some
kind of correction in terms of what we're actually

dealing with.

MR. FURLOTTE: If you want to expand it to New Brunswick, I

have no problem with that, it's just for a matter of

demonstration.

THE COURT: All right.

MR.

FURLOTTE: So I just wondered if you could calculate

wnat the frequency is of these bands occurring in
the whole data base, what would the fregquency of
these bands be?

All right, the band you were asking me about in the
case of lane - or lane 2, rather, is the one that
was 2918 base pairs?

Yes.

And that was falling in bin 13 so the frequency of
bin 13 in the R.C.M.P. data base that I used and
that Dr. Bowen used, there were 166 bands in that
bin and the total size of the number of bins in that
data base was 1712, and so the freguency of that
bin is .09696.

Which would be one in what percentage?

In terms of that rounding off what you do is you
divide .09696 into one and that comes out t; be,

in rounded terms, one in ten, so that meansf that
10% frequency of that bin. I can refine that here
with just doing the calculation of dividing .9696

into one and that actually comes out to be one in
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10.31353.
Q. 0.K., now, in the people from Newcastle area, which

is lanes 2, 3, 4, 5 and 6, that's =~

A. 2,3,4,5 angd 6.
Q. That's what, five people?
B. Those are five different people, yes, although two

of them are related, known to be related.

Q. And what is the frequency there?

A. O0f that same band?

Q. Yes.

A. I presume you're asking. I have to go back again

50 there's a bin 13 in lane 2, there is a bin 13 in
lane 3, there is a bin 13 in lane 4, there is a bin
13 in lane 5, there is a bin 13 in - there is not a
bin 13 - let me see, I guess there's not a bin 13 in
lane 6, so now, what was the gquestion?

Q. What would be the freguency for the known five
people that we have from Newcastle?

THE COURT: Let's say New Brunswick, you agreed to say New

Brunswick.
Q. Al)l right, New Brunswick.
A. 0.K., based on this sample of five people, that band

occurs four times in ten; it would be 40%. That's
if - there are ten bands there and four of the bands
are falling into that bin, so the frequency of that
bin in these five individuals which produced ten
bands, so there's four of those bands of the same
kind in a sample of ten, it has a 40% freguency in
that sample.

Q. And that would be - that would become a fourfold or -

A. That is four times higher than the - or a little bit
more than four times higher than .09696.

Q. If that were to hold true for all of Newcastle would
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that be a significant difference?

THE COURT: All of New Brunswick.

MR. FURLOTTE: Or all of New Brunswick, I'm sorry.

A.

MR.

If that were to hold true in a larger sample from
all of New Brunswick that would be a significant
difference for the frequency of that bin. If I 4id
the statistical comparison, though, based on the
sample of ten bands and I compared that to the
.08696 based on a sample of 1712, I haven't done
the calculations and I couldn't do it spontaneously
here, but I'm quite certain that there would be no
statistically significant difference because this
1s a - I might use the term, pathetically too small
sample.

I would agree that it, you know, might be.

It would be the equivalent of having asked five
people who they're going to vote for in the next
election and say well, if four of the five said
they were going to vote for the Liberals in the next
election and you compared that to a sample of a
thousand taken across Canada, it would have no
statistical validity ox accuracy or useability.

It may carry little weight.

Carry very little weight, very little weight.

1 would consider it hearsay evidence.

I'll show you Exhibit VD70 which is - I assume is
the sizings probes of D16S85.

Now, I'm willing to go through this but as I
understand it, in none of my calculations have I
ever referred to this particular probe, but we can

go through it.

WALSH: The doctor has made a good point, My Lord, that

particular probe has not been used in the
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calculations that have been generated in this case.
Dr. Carmody's statistical evidence, that probe was
not used in the actual comparisons or in the actual
generation of any figures. We're into a situation
where Mr. Furlotte - the doctor has pointed out that
Mr, Furlotte is into a pathetically small data base
that from my understanding from the doctor woulé
really have no statistical weight, so we're doing
that, and on top of that he wants to get into the
questions on probes that we haven't actually used.
It just would seem to me that Dr. Carmody's time

could be better spent.

MR. FURLOTTE: I think I should be the judge of how Dr.

Carmody's time is better spent than the Crown

Prosecutor.

THE COURT: 1I'll be the judge and I'll say his time will be

MR.

Al

MR.

a.

spent on one more. Pick out your best one and we'll

d0 one more.

FURLOTTE: Well, we have that one now. I'm concerned

about the band of Mr. Legere in lane 2.
Lane 2, all right.

O0.K., the size 10157

WALSH: Mr. Who, 4id he say, in lane 27?

Well, this is lane 3, sorry, it's called lane 3,
it's the second lane indicated here. There is a
1600 base pair and a 1015 base pair band..

And what bin number would that fall into, the 1015
base pair?

Which one did you ask?

1015.

That falls into the very first bin, that's bin #1,

we would call it.
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0.K. Now, if we go to lane 2 are there any band
sizes that will fall into bin 1?

Now, when you say lane 2, I think you mean lane 4
here?

No, I mean lane 2 up here.

Lane 2. Two of those three bands, and that's a
so-called three-banded pattern, would fall into that
first bin. Now, I don't know if this has come up
in any previous testimony but this is a case where
an individual has three bands, which is quite rare
in Caucasian populations, and these can be used in
the way that we're using them but they're typically
treated as unigue when these data bases are
constructed. I‘m just pointing that out, I don't
think it's going to make much difference in what -
Would it be conservative for the Crown's purpose
just to take one of those bands and put it in bin 1
or is it all right to put the two of them?

Well, there's three of them there and you have
three possible choices, I suppose, to what to do.
One approach would be to take all three bands, but
biologically it's not at this time certain why some
individuals have three bands, and so because og that .
because there isn't a good biological basis for
knowing why an individual has three bands, these
are typically not used - and my understanding is
these typically are not used to enter into the data
base, but I can do the calculations if you so wish
and if you want me to take two of those three, I‘ll
take two of those three.

0.K., well, we'll take two of them. Maybe we better
calculate as we go as to how many bands we're

adding up here.
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A. 0.K.
0. Do you have paper there, Doctor?
A. I have paper and I have a pencil, yes, or a pen.

MR. ﬁALSH: My Lord, could I make a suggestion that might
help Mr. Furlotte? My suggestion would be that we
cculd break for lunch. Perhaps Mr. Furlotte could
ask the doctor during lunch, sit down with the
doctor, if I'm not imposing, sit down with him and
ask him to calculate the bands, refer to the bands,
ask him to calculate them, and then when we come
back into court it may prevent the time of the
doctor actually trying to work these calculations
out in the court room.

MR. FURLOTTE: Well, we could go through this calculation,
then break for lunch.

THE COURT: This is the last one, so let’s finish this one.

A. I don't think this will take too long, My Lord.
Q. No, it shouldn't take all that long.
A. Right, 0.K., so in that first lane, the so-called

lane 2, there are two bands that fall in that bin,

two out of three.

0. Lane 3?

A. In lane 3 there is one band out of two.

Q. Lane 42

A. Lane 4, there are two bands out of two.

0. Lane 5?

A. Lane 5, there's one band out of two.

0. Lane 67?

A. Lane 6, there are two bands out of two.

Q. O0.K., and can we calculate the freguency on that?
A. All right, we have a total of 2, 4, 6, 8 bands

that have fallen in that bin in a sample of 2, 4, §)

8, 11 bands, so that means that the fraction is
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eight out of eleven. It comes out to be a
frequency of 72.72%, I get. 1If you want to express
that in probability terms you take the inverse and
that means that - I just made some mistake here

on my calculator. 1It's all right. It was eight
divided by eleven and you get 72%, so that in fact
that's - if you wanted to express that as one over
a number you get one over 1l.37.

I'm not sure I follow you.

That is 72%. Ifyou wanted to know how frequent

that was in terms of one over a number, it's one in
every 1.37 individuals, or every 3.7 bands.

O0.K., now, what's the fregquency for the R.C.M.P.
data base?

The frequency in the R.C.M.P. data base is 844
bands out of 1662. That comes out to be 50.8%,

§0 we have in contrast here a 72% vs. a 50%. That's
what I would conclude there.

And again if that was to hold true for, sav, a
population data base for New Brunswick, would that
be a significant difference?

If it were to hold true in much larger size samples

that would be a statistically significant difference.

MR. FURLOTTE: Well, if you want to break for lunch now, My

Lord.

THE COURT: Well, do we want to break for lunch? Why do we

want to break for lunch?

MR. FURLOTTE: Oh, because I thought the Crown suggested it.

THE COURT: No, the suggestion was that this computation

might have been done over the lunch hour, but it
doesn't have to be done now and I think you've
finished this aspect of the cross-examining so why

can't - can we go on for another 20 miputes here?
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MR. FURLOTTE: Sure.

THE COURT: Just to sort of bring this to a conclusion, I

Q.

presume ~ the witness wasn't asked this guestion an
I don't suppose it will come around to re—examinatijn
but I suppose the witness would perhaps make the

same comment as he did earlier that it was a
pathetically too small sample?

Yes, it's not only too small a sample but in fact iﬁ
contains two individuals who are known to be sister%.
so 1t invalidates any statistical implications one
can make from that sample entirely, because it is nqt
by any stretch of the imagination a randomly

derived sample, even though it is so small, or in
spite of the fact of it being so small, so in my
opinion and judgment in my statistical experience

it would have absolutely no relevance or bearing
whatsoever in any implications or inferences that

one wants to make in this case.

Again, Dr. Carmody, you will not find me disagreeing
with you on that. O.K., for the other basic purpose
that I have you here, to get back to the calculation
of frequencies that somebody out there might match
the same bands as Mr. Legere, he's picking specific
bands, we'll start off with probe D2S44, which the
sizings are on Exhibit VD67. What would the
frequency be from the R.C.M.P. data base that
somebody out there might share that band with Mr.
Legere?

The laxger of the two bands, I presume you mean?

Yes, the 2918.

2918, that is .09696 or 9.69b%.
0.K., if you would maype mark that down on your

paper because I'm going to ask you to multiply these
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together for a specific band pattern.

All right. Al) right, I've recorded .09696, which
is 9.6%.

And this experiment, Dr. Carmody, I will tell you
now that we want to see what the frequency would be
that Mr. Legere shares specific band patterns with
Donna Daughney, who happens to be in lane 4.

All right, she has one band that matches that in
terms of its same bin. 2965 - let me just
corroborate that - 2%65 is also bin 13, so yes, she
has her band 2965 would fall into the same bin as
Mr. Legere's band 2918.

Yes, 0.X. Now again we'll go to probe D157, which
is BExhibit VD66, and if we look at Mr. Legere's
molecular weight band of 7301 -

0.K., 7301, and this is probe D18 - it falls in
bin 22 which has a frequency of .083 - actually, I
can get it more precise than that. Which one was
that again?

7301.

7301, falls in bin 22 and that's 8.,345%,

I believe you already calculated that out- to come
out to one in eleven, is it?

One in eleven in rounded numbers, yes.

And the other band in Mr. Legere's lane for the D1S7
probe is 45507

4550, and I've already done that in previous
calculations, that is 7.62%.

One in 137

One in 13 rounded off, yes.

Now, in lane 4 for Donna Daughney, she has a band
of 73862

That's correct.
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Which would fall in the first band, the largest
band, of Mr., Legere's also?

That's correct.

73012

That's correct.

And her second band is 46882

4688, and that falls in bin 17 which has a
frequency of .0 - well, I believe it's the same band
as we had before.

The same band as we had before, yes, so in this
probe D1S7 Mr. Legere's both bands match both bands
of Donna Daughney, is that correct?

That's correct.

WALSH: My Lord, again I want to go on the record to make

it clear what we're dealing with here so we're
comparing apples and apples. I hope Mr. Purlotte

is not suggesting that Dr. Carmody is - made a
visual match of these bands. My understanding is
that what we're matching here is bands that fit in
one bin as opposed to bands that actually match with

each other.

FURLOTTE: O.X., I think for clarity's sake for Mr.

Walsh, would it matter for on a statistical basis

whether or not the bands match but for statistical

_purposes building up the product xule, it's just

that they have to land in the same bin?

They have to be in the same bin. On the other hand,
you can clearly have bands that fall in the same bin
but that can be discriminated from one another when
you are making the visual match.

Yes, if you want to draw exclusions from it?

That's right.

But whether or not they match or not you can still
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use this process to see not necessarily if it's an
identical match but just for statistical purposes
whether or not the frequency out there of people
falling in the same bins?

Right.

And that's all that we're -

WALSH: Well, no, no, that's fine. I just got the
impression that Mr. Furlotte was asking the doctor
to determine how many bands match Mr. Legere's when
in fact what he's asking the doctor is how many

bands fit in that bin.

TRE COURT: Yes, well, I can understand that.

MR.

WALSH: O.K., I was dgetting lost on that one, My Lord.

MR, FURLOTTE: O0.K., the next probe I'm going to, D17879,

which is Exhibit vD71.

0.R., 1 have my notes on that and the relevant data
base table available now, yes.

0.K., I am concerned about the band in lane 3 on
this one. Mr. Legere has the smallest one.

1309, that places him in what is bin 3 which has a
freqguency of 29.1%, 0.K.?

O.K., and if we go to lane 4, Donna Daughney?

She has a band that inéeed on this autorad has 'the
identical molecular weight, 1309, so she will also
have one that was 29.1% in frequency in the R.C.M.P.
data base, Caucasian data base.

0.K., so I guess the next question in probe D16585,
which is Exhibit VD70, I realize the probabilities
are small but would it be proper also to compare Mr.
Legere with Donna Daughney in this probe?

In this probe he has one band that falls in that
first bin. He has one band that falls in that same

bin and that frequency of that is slightly over half
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the population would have a band like that. 50.8%
of the population has a band like that, or at least
one band like that.

Now, could you calculate the fregquencies of
probability that somebody else out there might shars
these same bands as Mr. Legere?

Yes, I could. 1I'd have to go back. Now, let me
just make sure what the calculations are deriving
from, We're looking at the D1S7 locus where he had
a band that had a frequency of 8.3% and another band
that had a freguency of 7.6%, that's the first one,
so you take 2PQ there, you multiply those two
together, and since I already have that calculation
I'1l just refer back to it: The frequency &f that
comes out to be one in 78, and then at the D17
locus we have -

Is this on your 99% confidence level now that you'ra
doing this or -

I'm doing this to generate the probabilities that
you've asked me to calculate. I can also derive
from these - I can put confidence intervals on them
if you wish.

But I understood when the product rule was being
formulated that you would measuvre - multiply the
frequency of the first band by the frequency of the
second band and then multiply by two.

That's right.

I'm just wondering, if you have one in eleven, is
this the one in eleven and one in 13 one?

This using the more accurate number, the one in 11
and one in 13 are just rounded numbers. They are

the numbers to the closest ineteger when you divide
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8.345% into one, so I'm using this fractional
number here when I do my multiplications. I don't
multiply this times this. If you did that strictly
that, what, it comes out to be one in 143, if you
just multiplied this times that and then two over
that -
And then if you multiplied by two it would be one in
280 or something like that?
Well, actually it's two in the numerator, it's two
over 143, so it's about one in 72, roughly, but
that's different from the one in 78 because the one
in 78 is using the more accurate and the greater
precision that is in the number of the frequency
itself and not in just the one in eleven or one in
13 which is a rounded number from that, so that when
you divide 8.345% into one you get not precisely
one in eleven, but you get one in - I can just do it
here for you - .08345, and we take - the reciprocal
is 11.98322, so it's one in 11.98322 that actually
is used inp the calculation, and in the same way here
the one in 13, that is rounded to the nearest
integer that would really in fact be .0762, that’s
7.62%, and if you divide that into one you get one
in 13.123, and that's the number that would be used.
If you multiplied those two together, the 11.98 and
the 13.123, and rounded that to the next lowest
integer you would get one in 78 - and multiplied
that by two, sorry, you would get that number of ona
in 78 which is actually a rounded version of the
.01272 that is multiplying that times that times
two.
O0.K., then, if I was to say the freguency was one

in a thousand for one event and one in a thousand



> o ¥ o0

- 66 - Dr. Carmody - Cross
(Voir Dire)

for the other incident, if you calculate on this
formula you don't end up with one in a million, do
you?

It would be in fact probably slightly higher than
one in a million. I mean if they were precisely
one in a thousand and you multiplied that by one
thousand and then you multiplied that by two, you'ra
first of all going to get two over a thousand times
a thousand, which is a million, so you're going to
get two over a million so you'd get one in 500,000,
if that one in a thousand was the unrounded number.
I mean, if it was the complete number with all the
decimal places on it, whatever, so you would get ona
in 500,000 if you multiplied one in a thousand by
one in a thousand times two.

So actually there's no need to go around to divide
it by two and then multiply it by two because, you
know, if you divide a million by two, which you get
500,000 and then multiply it by twe, you still end
up with - back with the million, so it's -

No, I don't understand, because to calculate the
frequency of those two bands, each of which had a
probability of one in a thousand, you multiply one
in a thousand times one in a thousand which gives
you one in a million, O0.K., but then because each
of those two bands could have derived one from the
mother and one from the father or vice-versa, you'd
have to multiply that one in a million by two, and
that's where that two times -

S0 then you get one in two million?

You get one in 500,000 because -

Well, you divide by two, you don't -

No, you put it in the numerator. You see, you
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multiply two fractions, one over a thecusand times
one over a thousand, and multiplying the product of
that by two which is in the numerator part for thatj
and so you get two over a million then, and which
if you expressed that in terms of its least common
denominatoxr, it's one over 500,000,

0.K., I understand now how you're getting the one
in 78.

Yes, and that number, I think you'll appreciate,

is not precisely one in 78, it's actually 78-point
something, but it's not 79.

Hopefully I'm better in logic than I am in math, so
I'll let you continue with your figures, Doctor.
Yes, so for that particular locus the fregquency of
finding another individual in the Caucasian -
R.C.-M.P. Caucasian data base, is one in 78, O.K.,
we'll use that, but now, if I do any further
calculations I can 4o it on one in 78, but further
calculations as they're done are actually done with
greater precision and you actually are using a
number that has four decimal places to it so that

if you want me to I can express that in refined

detail but -

No, I think that's sufficient.

I think perhaps where we're leading is just that
these one in 78 times whatever the frequency at
another locus is, whatever - now, at the D17 locus,
I think that was the next one that you wanted me to
do?

Well, I know we have a D2S44, but whichever one you
have -

0.X., I have £he D17 here and I have - just making

some notes that I have to confess I'm not sure what
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they refer back to, but there was a band that had

a 29.167% frequency in the R.C.M.P. data base so

now the question is what's the probability of having
that particular genotype at that locus times the
probability of having that particular band at that
locus, 0.X., so we're going to be multiplying
ultimately by that. Do you want me to just do that
right now?

O.X.

So one in 78 expressed in decimal terms is .01272.
I'm going to multiply that now by .29167, and when

I multiply those two I get .0371. 1If I express that
in terms of a fraction I get that that is one in
269.54, or one in 269, I would say.

0.K., so we'll have to put that down to keep the
multiplication -

0.X., so we've taken care of D1 and D7. Now, we had
another one, D16, and D16 there was a band that had
- it was one of the bands that was very frequent in
the R.C.M.P. data base, in fact had a per cent
freguency of 50.8%, and now you'ad like me to
multiply that number times that?

Yes, please.

So we're going to multiply .00371 by .508, and that
comes out to be .00188. If I expressed that as a
decimal fraction, it's one in 530. Now, mny notes do
not allow me to backtrack to what the next locus was.
I think it's D2844, which was a band of 2918.

0.K., and that had a frequency of 9.696%, I think
that was the one. At least that's why I probably
had that down here, so you'd like me to multiply the

one in 530 by the .09696.
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MR. WALSH: My Lord, if I could understand, what formula is
the doctor using? 1Is it T or 2P?

A. I'm just multiplying the probabilitis that Mr.
Furlotte is asking me to multiply, so I have one in
530 which was .00188. I'm multiplying that by
.09689, and I get that that comes out to be .00018
and expressing that as a fraction it's one in
5,475.62.

Q. Now, so that's one chance in 5,475 - we'll leave
off the .62 - that somebody out there has that
same profile as Mr. Legere?

A. That bas that exact same profile, that has those
exact bins that would fall into those - bands that
would fall into those bins, yes.

Q. Now, we know that there is another person out
there with that same thing, and as we went through
the exercise and the procedure yesterday as you
told to the judge and myself, to find the probabiliky
that two people matching that same pattern are
going to be in the same place at the same time,
let's do it.

A. 0.K., now, I might point out that this in fact is
not the exact probability cf what you are saying
and thinking that I've calculated,-ana let me point
out the reason for this, that we are picking at those
loci where we pick one of two bands. We have a
choice, and either of those two bands could have
matched. In fact, only one did, so that means we
have to in those cases multiply this number by two;
that is, that if you have two opportunities to see
a band that could match, 0,K., and you find one
that does match, well, in fact both could have

matched or the one that you found that did match
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could have not matched and the other one could have
matched. It's a somewhat subtle point but the poinq
is is that you had in fact at least two opportuniti%e
when you observed these other bands of at least one
of those two matehing a previous band that you
wanted to see the match on, so in fact in those
cases where you looked at a particular two-band
pattern and found one out of those two that matched
one out of the two other sampl®$ YOU you wanted me
to compare, in fact the probability is not just one
over the frequency of that at this locus times one
over the frequency of that locus, because you have
to allow for the fact that there were in fact a
number of other opportunities where the bands could
have matched exactly, 0.K., and so you have to
multiply that in those cases where you've looked at
a single locus and found only one matchs ¥0Q have to
multiply that in each one of those cases by two,
all right, so in the case of D16 there was only one
band that matched so in that case we have to
multiply this by two, and in the case of the Dl
locus where we only had one band that matched we
had to multiply that by two. That means that you
multiply one over 5,475 by two for the D1l locus

and you then multiply it by two again for the D16
locus, O.K., so you multiply it by four, so that
number becomes four over 5,475, which becomes one
in - I get one in 1,368, slight bit more frequent,
not that I think this is going to change where we're
going, but now you want to ask me what's the
probability of finding two random individuals based
on what we know from this Caucasian data base that

would have this particular match like this?



- 71 - Dr. Carmody - Cross
(Voir Dire)

Yes.

and inthat case you multiply the one over 1,368 by
the one over 1,368 and you get one in a million,
whatever it comes out to, t© higher than one in a
milljion, I suppose. We'll just square that, and it
becomes one in 1.8 million.

30 it's almost one in two million?

Right.

Now, the point I was asking you yesterday was where
you see on the probes that were run in this case -
where you see kind of a matching pattern over five
probes, again I suspected yesterday and I believe
you said I was wrong, that there is a chance, or a
good chance, that if you use another five probes
you're going to get more of a matching pattern
between these two individuals.

Possibly.

And again if you kept multiplying those bands with
what you already had, in the end if you went to

300 polymorphic sites which are available you're
going to come up with phenomenal nwubers of rarity
that Mr. Legere and Donna Daughney could share these
number of bands, but yet the facts are there, it's
true.

What I've calculated for you is not the probability
that there were matches in bands of any particular
bands of Mr. T.egere and one of the alleged victims
but that in fact the match was for these specific
bands.

I agree.

These very specific bands, they weren't any bands,
and it's like asking what‘s the probability that twq

i
people = the illustration I gave yesterday, of havino
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the same birthday. The probability of that is not
one over 365 times one over 365, because when you
calculate the probability, what you're calculating
when you calculate a probability of one over 365
times one over 365 is that two people not only have
the same birthday, but they have the prior
designated birthday, whether that be the 13th of
April or the l4th of September or whatever, that's
the probability, so there are 365 ways that two
people can have the same birthday. In the same way
here there are a very large number of ways that two
people could match. It's not just that they matched
on these particular bands, there are a very large
number of days, so in the case to go back to go
back, that I think is the closest analogy and
reasonable analogy to understand, the probability

if you ask the question, what is the probability
that two people that you have at hand have and share
the same birthday is going to be one over 365, not om
over 365 times one over 365. The only time you
would multiply one over 365 by one over 3865 is if
you asked a different question, is if you asked a
question, what is the probability that these two
people had a birthday on the 29th of March, and that
would be one over 365 times one over 365, discounting
leap years and so forth, 0.K.? It turns out in that
case just as a curiosity that that 29th of March
that I've just thought about in fact is the

birthday that both Richard Lewontin and myself share,
and there's a probability of that of one over 365
times one over 365, and that is gquite a curious

phenomenon.
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Quite a curious coincidence, eh?

Yes.

Maybe it's something like the Loto 6/49, I'm sure
as a statistician you calculate the odds on a person
picking out the right number?

I in fact don't but -

Have you ever considered it?

Well, I have considered it and in fact it turns out
that the probability of your winning the lottery is
less than the probability of your dying in the next
24 hours. It's a gruesome figure, but in fact it
turns out to pe the case. But it turns out to be
the case if you look at mortality tables, you have
a greater risk of not being alive tomorrow than you
do of winning the lottery.

I could believe that one, but yet, as great as the
cdds are in winning the lottery -

Somebody wins.

It's not the fact that just somebody wins, but
there's lots of times there are six and seven
winning tickets, and what are the odds of that?
It's very low.

The numbers would blow your mind. Yes, Doctor?
Yes, they would.

When you're dealing with the product rule and you're
supposed to be within Hardy-Weinbherg equilibrium
and you're supposed to be in linkage equilibrium,
they say the product rule, as I understand it, is
valid so long as you have random mating, i.e.,
meaning there is no blood relatives either within
the data bank or with who you‘re testing?

Strictly that's true.
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Strictly that's true. Now, if that's true,
everything is by pure chance, right?

Yes.

Much like the flipping of a coin?

That‘s the analogy, right.

But when people are related, brothers and sisters,
I believe you said there's a quarter per cent
chance of the band matching?

There's a 25% chance of them sharing - having the
same genotype for both bands and for any probe.

So no matter how many times you flip the coin, if
they are related you're bound - the coin is going to
show them that they are matching somewhere whether
in fact they match or not? If you flip the coin
and you want to - I don't know how you calculate,
maybe if the coin had four sides rather than two
sides?

O.K.

Say a die or something like that?

Right, so it had four sides, right.

If you went to the data base or the DNA profile you
could probably flip that four-sided whatever and
come out with as many matches as if you went through
their whole DNA system?

Well, you'd expect that if you looked at as many
probes, many more than we have, that in fact for
siblings, people that have the same biological
parents and were not identical twins, that one-
quarter of the times when you looked at a certain
region they would share the identical genotype for

both homologous chromosomes.

And every time you flipped a coin to see if you're
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going to get a match, which you have a quarter

per cent chance or 25% chance, because you don't
get a2 match at that time does it mean the
probabilities that you're going to get a match the
next time you flip a coin are any ¢greater?

They're completely independent, except if you're
looking at another locus on the same chromosome
very closely linked to it, but we're assuming here
the simplest model as the case in these probes,
they're on separate chromosomes, they're imnherited
independently, and so there's a -

No, if we're flipping the coin we cannot use the
product rule, is that right?

No, we can't. We can't.

Any more than we can use the product rule in
analyzing the DNA structure of the probabilities
of their matching because they're related?

I don't follow that last one, if you could repeat
it for me?

0.K., you could not use the product rule to
determine the probabilities as to how many bands
are going to match in theirs because they are
related, they are not randomly selected?

They are not randomly selected and I Qould not use
that in a data base, no.

Right, so you couldn't use the data base of the
R.C.M.P. to show the improbability that two
siblings are going to share these exact bands like
we did between Mr. Legere and Miss Daughney?

If they were brother-sister?

If they were brothers and sisters, this would all

be for naught, these calculations?
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That's correct, because if you knew what the
parents' genotypes were there is going to be a
one-quarter chance that any children of theirs would
share the same genotype for any particular unlinked
locus.

And that invalidates the product rule because they
are related?

Well, no, in that case if you had all.five probes

on those two brothers or whatever, you could
calculate the probability that they would have the
identical genotype concurrently and simultaneously
for all five probes by in fact using the egquivalent
of the product rule by multiplying one-guarter times
one-guarter times one-guarter times one-guarter times
one-quarter, and that would give you the probability
that they had the identical genotype for all four

or five of these probes, depending on how many times
you multiplied one-gquarter times one-quarter, and
basically there you're using the same probablistic
idea that what's happening at one locus is
completely independent and unlinked with what's
happening at another locus, so whatever the
probability is here you're multiplying it by the
next probability, multiplying it by the next
probability, and so on, and that's what we call the
application of the chain rule of independent events,
that if at each probe position that you're able to
examine you have a probability that these two are
going to match of one-quarter, then since we know
that they‘re independent, they're inherited
independently, you apply this chain rule and get

the probability that two brothers would match or any
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two siblings would match on all five loci, you'd
multiply those together. What is done in a data

base where you don't have any information about two
people being related, in fact, is to say well, what's
the frequency of these various genctypes at loci

and multiply the probabilities together where you
know that the one-quarter doesn't come in, in fact
the number is a lot smaller than one-quarter.

Q. The fact that we've went through this exercise to
show the improbability of Mr. Legere matching with
Donna Daughney, who - they are not related, or not
supposed to be, anyway, for argument's sake - the
improbability of that happening with, you know,
somebody who lives in a community or something like
that, and the fact that it does happen, does that
ring any bells that maybe this community is inbred
and they are not randomly selected?

MR. WALSH: Objection. Again he's asking the doctor to make
2 - to assume that the band of Mr. Legere matched
the band of the Daughneys according to the matching
rules undexr the RFLP technique. The point I made
earljer, My Lord, was that the comparison that Mr.
Furlotte is making is into the frequency in the
actuval bins. The fact that a band of Mr. Legere's -

MR. FURLOTTE: If you'd just allow the expert witness to
answer the question -

MR. WALSH: The fact that Mr. Legere's band may fit inte a
bin that someone else matches is a completely
different guestion, or at least a conceptually
different question, than having two bands that
actually visually match.

THE COURT: Well, Mr. Walsh, you've answered the question.

Now let's see how the witness answers it.
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Well, I would first of all go back to the fact that
the probability that you had me calculate is the
probability of having the exact and precise matches
that were found here. They're not the probability
that there would be any kind of match for bands of
other sizes, 0.K.? That is, that there are a lot
of ways that people can match. If you know that
they have specific bapds, then there's only one way
that they could match, but I think you're asking me
to answer a guestion that is really using as its
premise the notion of the probability of having any
kind of match of this number of bands, and that is
not what I've calculated. The number that I've
calculated is the probability of having a match of
these exact size bands, and if I might go back to
that analogy that I've been using, you're asking me
a question about what's the probability that these
two people had the birthday on the 13th of August,
and you're not asking me the probability of these
two people having the same birthday any day of the
year. That's the difference and that's the
distinction. You're asking me about a probability
that relates to that second guestion, the probabilit:
that they had a birthday that they shared regardless
of which day of the year it was, and that is one
over 365. The probability that they had the
birthday of the 13th of August is one over 365
times one over 365, a much lower probability, so
you‘re asking me a guestion about a probability that
in fact I haven't calculated here.

Well, I understood you were, Doctor, and I thought

when we fixst started this it was the probabilities
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that people were going to fall into the same bin

and whether they matched or not was totally
irrelevant because the frequencies that you rely on
is the people who fall in a wide bin size and those
calculations, those frequencies, apply whether you're
a definite match or you're not a definite match,

as long as you fall in the same bin, and that's what
I understood you to say when you started these
figures.

Yes, and I'm not gquestioning that part. I'm saying
that indeed - and maybe I misused the term match

and I d4idn’'t mean that. What I mean is that in fact
what you just said, that they fall in these bins,
but the probability that you had me calculate is

the probability not that in fact they fell into the
same bin for any of the bins, but in fact that they
fell into these specific bins, 0.K., these and only
these specific bins. 1'd point out that they could
have shared other bins, 0.K., and there would be a
probability that they could have shared other bins,
and that probability and all those other probabili-
ties have to be taken into account if you1re asking
me the guestion of well, what is the chance that
they fell into any bins that would be called the
same, of the same numbers that you asked me here.
I'm just point out that - and what I'm trying to
distinguish here is the fact that the probability
that T calculated for you is the probability that

in fact these two individuals fell into the

specific bins that were ascertained by these
probings. That's not the same as the probability
that they had bands that fell into bins that matched

for other bins, and what I'm saying is - and maybe
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1 shouldn't use -

Q. I'm not concerned about that because we know they
didn't have bands that fell into other bins that
matched.

A. Right, but if they had I could have calculated that
as well, you see, and if they had that could have
been drawn to my attention, and so what I‘m saying
is that when you look back it's like the analogy
you were using with the lottery, there are times
when six people win the lottery. Before that
happened that is very improbable. After that
happened, that happened, and it's a probability of

one, so to speak.

Q. S0 we're looking at appearance and reality?

A. Well, we’re looking, and there are some subtle
distinctions -

Q. Appearance says it can't happen but reality says
it does?

A, Well, but there is a logical mistake that's made

here is that the probability of anything, if you
chain altogether all the likelihood, probabilities
cf any event happening, is very, very small, but
yet some events happen, always.

THE COURT: Now, perhaps we could finish off on a new topic
after lunch? I think this has been pretty well
punished to death, hasn't it?

MR. FURLOTTE: Punished to death?

THE COURT: I think this -

MR. FURLOTTE: You can never punish logic to death, My Lord,
it goes on forever.

MR. WALSH: My Lord, if I could impose on Mr. Furlotte to
have some general indication of when he might be

finished with Dr. Carmody, Dr. Carmody has plane
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reservations that he may or may not have to change
and hotel reservations he may or may not have to
change. VYesterday we were led to believe that he
perhaps would be done by the end of today and I was
wondering if those projections still hold.

THE COURT: Your plane would leave - I don't know where you're
going but -

A. Back to Ottawa.

THE COURT: Back to Ottawa. Your plane leaves at -

A, It's completely open, it's just that I would like
to know, I mean, and I'm not worried that if you
can't be that definite, I'll definitely stay over,
there's no problem.

MR. FURLOTTE: I would have a better idea after lunch than
I can put forward right now. Would that be
sufficient?

MR. WALSH: fThat's fine. Thank you.

THE COURT: O.K., but you know, having regard to the fact
that the doctor has been now cross-examined for two
half-days, surely another half-day like this
afternoon would finish it up - surely?

MR. FURLOTTE: I don't want to be in this court any longer
than I have to, My Lord, and I'm sure the record
will show that I'm not -

THE COURT: I don't want to repeat again the general
principles governing cross-examination, I've gone
over those a couple of times. Well, anyway, we'll
know after lunch, have some indication, so we'll
adjourn till - can we say two o'clock?

MR. WALSH: Fine, My Lord.
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(LUNCH RECESS - RESUMED AT 2:00 p.m.}

(ACCUSED IN DOCK.)

CROSS-EXAMINATION BY MR. FURLOTTE CONTINUES:

0.K., Dr. Carmody, where we left off before lunch
I believe we did the calculation figures as to the
probabilities that Mr. Legere might meet up with
somebody in this community for five particular bands,
band pattern.

For these particular bands, yes.

And if Mr. Legere was compared to, say, ten or
twenty people in the community and that same
frequency kept occurring, would that kind of
evidence suggest that we might be dealing with a
substructuring?

I1f the people that you were comparing werxe all from
the same family or were brothers and sisters it
wouldn't necessarily mean that, but if they were
randomly drawn from the community it would make me
wonder about it, yes.

Now, Doctor, I'm going to go through some of my
notes that I have taken and condensed material that
I've set aside which deals on the issue of
population genetics, and if I seem to be taking

a time before I get from one guestion to another
it's because I'm not properly prepared for
cross-examination at this time so you'll appreciate
it's going to take a little bit longer than what
would normally be necessary, 0.K.?

I'll be forbearing, yes.

I think it's been found before that the - and I'll

just make a statement that in population genetics
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this multiplication procedure for determining the
combined power of identify or series of individual
powers of identity is valid only if two conditions
substantially exist, and it says, "Four adjustments
are made for deviations from these conditions",
0.K., and these conditions are known as, " (1),
Hardy-Weinberg equilibrium, and (2), linkage
equilibrium. These conditions assure that pure
chance will govern observed gene freguency, not
other factors so that the laws of probability will
be obtained". Would that be a correct statement?
That's correct, I would agree with that statement.
Now, if there are deviations from either the
Hardy-Weinberg equilibrium or deviations from
linkage equilibrium how do you make adjustments
for that if you don't know the degree of variationsg
that's involved?

Well, as I said earlier, I have done some
statistical tests that would show if there was any
significant amount of deviation from those
assumptions, and the statistical tests that I did
indicated that there was no strong evidence to
suppor£ either deviations from the Hardy-Weinberg
law or from the linkage disequilibrium criteriaza,
or from linkage eguilibrium, whatever, and so
therefore I concluded it was valid to do the
calculations because I could show that there were
not any strong deviations from those assumpﬁions
for the Caucasian populations that I've been
analyzing in the R.C.M.P. data base.

0.K., that's when you check for different data

bases?
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No, that's - well, the one thing, yes, I looked

at the bin frequencies in Vancouver, Ottawa,
Kingston. I didn't see any statistical differences
in the bin frequencies. I then, however, in that
new amalgamated data base that was put together,

I then could check to see whether there was in fact
any correlation at each locus of having one band
occur significantly more or less frequently than
you would expect by random chance for each of the
loci. 1 did a weak test that wouldn't because you
can't test every single possible category, you
don't have a large enough data base to do that, so
you have to, as I was describing yesterday, break
that down into four categories at each locus and
see whether in fact the bands that are appearing
in the first category have any correlation with
bands in the other categories, second category with
any of the other categories, third with any of the
other four, fourth with any of the other four, and
I've done that running within a locus for each
probe, but I've done that between loci in an
equivalent way to see whether the patterns of
having particular two bands at this first probe
position show any strong correlation with the
co-occurrence of a particular double-banded
pattern at another probe position, and 1've done
some tests of that nature. I would be the first
to admit that these are not going to pick up
perhaps low levels of disequilibrium, but
nevertheless, it d4id not find any and so it was on
that basis that I conclude that it's proper to do

the product multiplication.
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0.K., but I think we established yesterday also
that these different areas of Canada where these
population was tested, they cover a pretty brocad
area and where there is a lot of not only random
mating but a lot of people from outside coming inta
these areas?

That's right.

Now, in establishing a éata base or for checking

on the Canadian natives, I don't know but I suspect
the testing went into a small community, maybe from
one Indian Reserve and checked another Indian
Reserve. Would that be a safe assumption?

From my knowledge of how those Indian data bases
were collected they were not from one single
reserve. The case of the West Coast aboriginals
that were looked at, I believe they were taken fron
a relatively large geographic area, but I'm not
sure exactly how large, and I know in the case of
the - what's called the Winnipeg sample or Northern
Ontario sample, they drew from a number of separate
reserves and it wasn't just from a single reserve.
0.K., so even though that these small poéulation
people, although they were far apart and yet the
sampling was taken over a broad area, the different
Indian groups in the different areas, they still
come up with a significant difference?

They come up with significant differences in terms
of the bin frequencies, yes. I haven't in those
cases done any of these tests to look for Hardy-
Weinberg eguilibrium or the linkage disequilibrium,
We've been spending our time up to now with the
Caucasian data base, particularly because it's so

large.
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Now, if the sampling was taken from just one small
Indian Reserve out on the West Coast and one small
Indian Reserve in Northern Ontario you could
possibly get even a greater significant difference?
You could possibly, yes.
And it would be improper to use the data base for
one group when maybe the suspect comes from the
other reserve?
That's right, and certainly as I expressed
yesterday, if you had a suspect coming from still
a third population that hadn't been sampled but you
knew it was an aboriginal population I'd be very
worried about which data base to use because T
would not think it would be proper to even take an
average of those two.
Now, in the Caucasian population in Canada, becausea
of those test results amongst Indians, wouldn't it
be feasible and scientifically acceptable and
necessary in order to show that we don't have a
problem in the Caucasian data base or amongst
Caucasians like we do amongst the Indians that
maybe a sampling should be taken from some small
isclated community amongst the Caucasians?
I would say that yes, I would support the idea that
it would be good to have that information.
And it's quite possible that if you conducted that
test that you would £ind that if you did a small
community say in Eastern Canada and a small
community in Western Canada like you did with the
Indians - or not yourself personally but like was
done with the Indians, that it's gquite possible
that we may end up with the same results as we had

with the Indians?
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I would say from just what I've seen so far with
the Caucasiap data base that is very unlikely.
I can't completely rule that out but I would say
it's unlikely from virtue of the fact that not only
do I now have information on the Canadian
populations but I've seen some U.S. populations
where there are some significant differences,
statistically significant differences, at some of
these probe loci between some populations at the
bin level, the bin frequency level, but yet when
you do the forensically relevant calculations they
don't make any difference.
Yes, but let's try to stay out of the forensic
field again.
All right.
Because the forensic field as I understand is
borrowing their theory and the product rule from
the general scientific community?
That's correct.
So I think we should stick with their criteri;,
would that be proper, for validating or invalidating
the Hardy-Weinberg?
Fine.
That would be a proper assessment?
Yes.
Do you have any idea how long it would take to -
as I suggested, to form a data base on a small
scientific community - or not a scientific
community but a small community in Eastern Canada
and a small community in Western Canada amongst
the Caucasians?
I would guess that that could be done given the

money and manpower in three months, four months,
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something of that order of time.

Would this possibly dispel a lot of concerns by
some scientists?

It would dispel some. The problem with it, though,
to just go back to the fact, what can really be
rigorously tested statistically is the bin
frequencies. Right now it still is difficult to
test for real Hardy-Weinberg equilibrium at each
locus and for linkage equilibrium between loci and
it's virtually impossible to do that with small
samples, and so one of the problems in sampling
small communities is that you're limited in the
size sample you could take because even if you
exhaustively took every individual in that
community the size would stil) - I mean when we're
talking about a community that I'm think about of
several thousand people, you Xnow, say two thousand
people, having sampled exhaustively every single
individual in that small community you wouldn't
still have a large enocugh data base from that
community to be able to do these tests for Rardy-
Weinberg eguilibrium and linkage equilibrium in a
rigorous statistical way that could allow you to
exclude any reasonable level of deviation from
these principles.

No, but we could do a test analogous and on
proportion-wise as we did with the Canadian
Indians?

Well, all that's been done with the Canadians is

a look at the bin frequency, and that can be done
on virtually any sample size, including the
samples of four, five that we had earlier this

morning. That can be done regardless of the size,
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and you can do statistical tests on that regardless
of the size, but the problem with doing rigorous
tests for deviations from Rardy-Weinberg equilibrium
or deviations from linkage egquilibrium are requiring
large sample sizes, larger than the typical sort of
small communities that we're thinking of and sort
of sampling, so it becomes a practical problem

then and I would say yes, it would be - and I think
it would be for population genetics purposes
interesting to sample some small Caucasian
communities like that to see how much the bin
frequencies vary. I expect that they will not

vary very significantly from one another, but to
really test the gquestions that I think population
geneticists are worried about mostly are these
equilibrium criteria. To do that you need quite
considerably larger samples than we have now, and
that could not be done in three months. I think
we're talking about a research program that is
probably going to continue and be ongoing for the
next five or ten years to amass enough samples like
that, and indeed, to really answer those questions
I think what would probably be a better experimental
design would be to go back to European populations
and take samples of a reasonable enough size from
the main ethnic groups that have founded Canada

and that are present in the current genetic
composition in Canada, so to take reasonable
samples from England, from Scotland, from Ireland,
from France, and other countries that have a
considerable proportion - have contributed a

considerable proportion to our population.



- 90 - Dr. Carmody - Cross
(Voir Dire)

1 realize it would take a considerable time to
prove that there is no linkage disequilibrium but
nevertheless, if we did something along the same
lines as we did with the Canadian Indians it would
be a start?

Yes.

And as you said, it would improper to use either
data base or, in the Indian population, nor could
you average them out, so does that mean it's
impossible to do forensic testing on an Indian
suspect?

No, if you had some idea that they were from that
general area, and I think what's going to proceed
is to sample still further Indian communities, and
what happens is that when you have just a sample of
two and they're very different it's the problem of
having - if I could make an analogy of sort of two
points on a graph. You can always draw a straight
line between them but until you've sampled ten or
fifteen or twenty you can begin to see some larger
pattern emerging, and you can be more confident
that if you sample twenty communities and the
twenty-first and the twenty-second and the twenty-
third all fall within some of the clusters that
you've previously seen, you feel more secure as a
statistician and a population geneticist saying
well, what we've sampled here spans all the
reasonable probabilities that we're going to turn
up in the future, and so we can then start talking
about doing some averaging amongst those, but when
you have just two points like that and they're very
different you really don't have a sense of what tha

pattern might be when you took further samples,
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and that's really the problem right now with having
two, and to a certain extent that would apply even
in a case of Caucasian communities. If you're, say,
taking a sample of a small one in Kamloops area oOr
something and another one in Newfoundland, it would
give you two points and you can relate the other
Caucaslian larger samples that you had, but then the
Caucasian larger samples have been drawn, as you've
pointed out, from wide geographic areas and areas
where there's a lot of transient influx and
immigration from. When you have to isolate
communities you'd really want to sample more than
that. I would feel more seéure if I were going to
draw some general inferences from that to really
have sampled, let's say, ten or two dozen or
something like that, to get a sense that, you know,
if there was a geographic patterning, if there was
some kind of larger picture that would emerge when
you had greater samples, it's all the same guestion
of trying to make inferences on very small samples.
It's difficult.

Yes, I understand, and it's like you use Kamloops
and some small community in Newfoundland, but if

we use Kamloops - say the suspect was from Kamloops
and the crime was committed in Newcastle and you had
the population data base from each area and they
were significantly different like the Indians,
there's no way you could draw any conclusion as to
what probability factor you could put on it, could
you?

Not unless you had the data base from each of those

communities that were relevant, that's right.
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And would you agree that equilibxium is a condition
that exists when you find gene frequency to be what
you would expect by chance alone if everything were
independent and unrelated?

That's right.

Would that be a correct statement?

That‘s right.

Bnd a population is in equilibrium when there is no
correlation between the allele contributed by the
mother and the allele contributed by the father at
a particular locus; that is, the alleles are
independent of each othexr?

That's correct.

Would you agree that with deviations from Hardy-
Weinberg egquilibrium the frequency of the allele

in the population and thus the uniqueness of the
fingerprint can be in gquestion but this is not
necessarily related to the validity of the match?
Could you state the first part of the question

again?

WALSH: Well, if he would tell me where it comes from

as well I could double-check it.

FURLOTTE: It comes from the Cashel case at Page 993.
WALSH: So you're quoting from a judge?

FURLOTTE: I would assume. I believe the judge was

quoting from Dr. Green in the Wesley case. It
says, "Conservative or reduced calculations may
also correct the Hardy-wWeinberg deviation problems
and in bracket, "Dr. Green, Wesley", and it goes
on to state, "With deviations from Hardy-Weinberg
equilibrium the fregquency of the allele in the
population and thus the uniqueness of the finger-

print can be in question when there are deviations”
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When there are deviations it can be in question,
yes.

And, "For the tests to be reliable two basic
conditions must be met; one, the alleles that are
tested for must not be the result of linkage
disequilibrjum". Is that correct?

Correct.

And, "The data base population must be in or
approach Hardy-Weinberg equilibrium”.

I agree.

And, "Hardy-Weinberg eguilibrium assumes that
allele fregquencies in the population will remain
constant from generation to generation so long as
there is random mating in the population”?

That's correct.

And that would go for small communities also?
That's correct.

And especially for small communities?

That's correct. What can happen in small
communities is that there is another phencmenon
that we call genetic drift that can happen. That
is that it's another level of sampling that
complicates cur anmalysis in population genetics,
and that is, if I can make some analogy here, it's
as though from going from each generation you are
taking a genetic sample of what variants are
present in the previous generation to represent in
the next generation, and if there is a small
population you have only a small possible number of
alleles to choose from to found the next generation
unlike if you had a very large population. That i$

a very large population can have very, very many
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variants present. When you have a small populationt
and if I could exaggerate perhaps and say if you
had a population of only ten individuals it's not
possible in those ten individuals to have all of thk
possible variants present that we know can occur.
We know, for example, that at the Dl locus there
are something like 27 different possible bands
that could be present there. Well, if you have a
sample of ten individuals it is just impossible to
have a representation of 27 bands. At most you
could have a representation of 20 different bands,
O0.K., at the best, so it means that in a small
population you necessarily are restricting the
possible number of variants that you could have
there, and when these individuals leave descendants
in the next generation there's a likelihood that
not every one of those variants that were present
in the previous generation, particularly those
that were present in only one copy in thoese
individuals, would@ get represented in the next
generation, so in the next generation there can

be a slight shift in the bin freguency patterns,
and if that goes on for a number of generations
where you keep taking and the population stayed as
a sample of ten, you could have changes in the bin
frequency patterns happening that were not the
result of any selection or mutation or anything
else but that what we call as genetic drift. 1It's
kind of like a sampling, it's as though in every
generation you're taking a sample and then that
becomes the population from which you take another

sample and that becomes the population - and so
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what can happen is that any point in that process

if you lose one of the variants or more than one of
the variants that were previously present it will no
longer be represented in that population, it will be
lost, and you'll gradually in the course of time be
continuing to lose some of the variation, so that
what happens in a very small population like that,
you get what's called genetic drift where the
frequencies change just by this accidental

sampling that goes on from generation to generation.
The smaller the population the more exaggerated that
effect is, and in fact you can express mathematicall
that exact effect on the variances and changes and
the mean time to fixation for alleles and so forth,
as a function strictly of the population size. As
that population size becomes larger the sampling
process is such that you include most of the
variation every time you form a new generation

like that, and it's not much of a problem, but in
small populations, even though they meet random
Hardy-Weinberg criteria and linkage eguilibrium
criteria, whatever, you can still get this effect
of sampling from one generation that can make the
bin frequency change, so I'm just gqualifying my
answer to the question of whether if you have
Hardy-Weinberg equilibrium and linkage equilibrium
the frequencies have to stay the same. I'm saying
in small populations they don't have to stay the
same.

I'11l finish the statement. It says, "Linkage
equilibrium is met by seeking alleles from

different chromosomes. This increases the

probability that the segments measured occurred
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randomly rather than being the product of one
parent's genetic contribution”. Now, that would be
correct?

That would be correct.

Now, some scientists seem to be concerned about tha
freguency that would occur in a small isolated
community where, you know, people are not moving
away from it, you know, they don't have to be
isolated by a fence, just the fact that they
continue to live in that small community, and a

lot of them mention about the small inbred
communities. WNow, is it safe to assume that they
don't only mean by inbred that there is incest but
also that there is a lot of extra-marital affairs
going on within the small community?

No, it Boesn't mean that. What we mean by inbred,
actually, is a statistical term that means that
there is a correlation between the occurrence of
alleles at a genetic locus, and that can happen -
well, to take the extreme case, all of us at one
point can trace-our ancestry back to a few common
ancestors at some point. We actually cag‘t in
practice 4o that but we just know that the human
species derived at one point from a small number of
individuals, of some primate, whatever, something
like this, so we all have a genetic ancestry that
we can trace our lineages back to in that sense,

so what we're talking about is the fact that if you
find statistical correlations of a particular band
co-occurring with that same band, that is, you get
an excess percentage of homozygotes, that means
that there is indication of inbreeding. It doesn't

mean necessarily incest, but it means that a small
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community, if you trace ~ and if that's remained
closed to immigration, then it means that after a
number of generations if you traced back all the
pedigrees and so forth you would find common
ancestors to virtually everyone in that pedigree,
in that community, and that means that they have a
greater probability of sharing the variants that
were present in those common ancestors, and we call
that the inbreeding effect, so you get an increased
hemozygosity as a result of getting inbreeding.

An increased rate of homozygosity or a high degree
of band sharing or even double band sharing, it
would have the same effect, would it not?

It means that in fact you get non-randomness is
really what it amounts to is that you get a non-
randomness in it because the model that generates
the random distribution assumes that everybody is
not related.

So a high degree of band sharing within z community
shows that there is non-randomness?

Not just the sharing but in fact, I would say the
homozygosity, becaunse if the homozygosity is

larger than you expect, that's the indication of
inbreeding, and that would lead to a conclusion
that there was more band sharing but strictly it's
not the band sharing itself, it's the increased
homozygosity that is really the measure of that.
Well, the double band sharing, then, for a certain
locus, would be just as effective as proving
randomness as homozygosity, would it?

No, I mean strictly homozygosity, having individuals

that had a single band pattern that were a true
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single band pattern and not the result of having

a double band pattern where the one band had been
lost because it was too small and gone off the gel,
but a real homozygote where in fact that single
band that you observed really reflected the fact
that on both chromosomes, the chromosome inherited
from the mother and the chromosome inherited from
the father, there was the same band present on both
of those chromosomes.

Now, again I'll make a statement that, "The Hardy-
Weinberg equilibrium assumes that allele frequencias
in the population remain constant from generation
to generation so long as there is random mating

in the population™. It goes on to state, "Of
course, small deviation from Hardy-Weinberg
equilibrium exists in communities for a number of
reasons, including the fact that human mating is not
in the truest sense random’.

That's correct.

And what other reasons would there be?

Well, as I mentioned, the fact that even if you

had random mating, completely random mating, but
you have a finite size isolated population, that
can lead to deviations from Hardy-Weinberg
equilibrium, even though you have completely random
mating, because of the fact that you're getting

a gradual loss of genetic variation simply by the
sampling process and that is in fact a result - a
consequence that we call genetic drift.

Did you have occasion to read the Branbury Report
by Dr. Lander?

I actually haven't read it, I haven't received a

copy of it, no.
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Q. So there's no way you can comment on it, then, I
assume?
A. Not at this point on that particular report. 1I've

read many of the other reports and I've read an
article by Dr. Lander that appeared in the journal
called "Nature”, but I haven't read his remarks in
the Branbury Report, no.

Q. The one in Nature, was that what, "DNA Finger-
printing on Trial®, or -

A. That's right, that’s correct.

Q. Would it be your opinion that Dr. Landers has
legitimate concerns?

MR. WALSH: Objection. I'@ like to know first of all what
document he's going to put to him, I'd like to
know what statement Dr. Lander has made that he
wants him to comment on. I think that is the
least we could expect, My Lord, under the circum-
stances.

THE COURT: That's fair enough, Mr. Furlotte. I mean the
witness must know what you're asking him to comment
on. Are you looking for a copy of that?

MR. FURLOTTE: VYes, I am, My Lord.

MR. WALSH: Of the Branbury Report or Nature?

MR. FURLOTTE: The article in Nature, "DNA Fingerprinting
on Trial".

MR. WALSH: My position is, My Lord, that if he wants to
put a provision in that commentary to Dr. Carmody
I have no problem. My understanding of the law,
if Dr. Carmody doesn'‘t accept the statement, then
I don't think that there's any further that can be
made use of it on cross-examination.

THE COURT: I think the only use that's going to be made of

it is you‘re going to read off some proposition
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from that that you just recited earlier, in true
fashion or otherwise, and you're going to ask his
opinion as to whether he agrees with it or -

MR. FURLOTTE: Yes, My Lord.

THE COURT: Go ahead, but we don‘t need that in evidence.

MR, FURLOTTE: I don't see why it should not be in evidence,
My Lord. 1It's an article that's coming from a
professional of high standards in his scientific
discipline.

THE COURT: If you want to ask the witness to read it and
ask if he approves of the whole thing perhaps it
could be put in), but it seems to me what you're
trying to do, Mr. Furlotte, is get opinions put in
evidence or get a paper put in evidence which isn't
supported by anybody. It may be, if the witness
says yes, I agree with that, it's supported.

MR. FURLOTTE: My Lord, we're dealing here in this case with
opinien evidence which -

THE COURT: Later when it comes to argument, if you want to
say. look, Dr. Lander wrote an article called
“DNA Fingerprinting", and question and you want me
to refer to that, I'll read it. I have already
read it. As a matter of fact, it's right in the
corner of my desk out there right now, but that's
argument, that's not evidence. That's not the way
you put evidence in. Go ahead and read your
proposition from Lander's article.

MR. FURLOTTE: Well, My Lord, for the record, I would
hardly think it would be proper for you to be
going out and doing your own research into the
reliability of DNA evidence.

THE COURT: I read that article before I was even associated

with this case. I didn't read it for the purpose
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of the case. Some other judge circulated it among
all the judges in the province before I was ever
assigned to this case, and quite apart from that,
what's wrong with a judge or a court or anybody
else reading material on DNA? You know, you and
Mr. Walsh have kept me supplied with dozens of
American cases and Canadian cases as well, or at
least - on this subject, which I have followed,

I haven't read them all thoroughly, but there's
nothing wrong with my familiarizing myself with
the principles.

MR. FURLOTTE: That's right, and I think that's fine because
both Mr. Walsh and myself know what you're being
supplied with and therefore we know what arguments
we have to put forward.

THE COURT: As a matter of fact, that article you're talking
about, I think I -- at one of the pre-trial
hearings, if my memory is correct, I was the first
one to mention that article and I asked both
counsel or all counsel present if you were aware of
the existence of that article, and that was on
December 5, 1990, in Newcastle. It was I who
brought it to the attention of you both.

MR. FURLOTTE: That could be. My memory is no doubt not as
great as yours.

THE COURT: Oh, I think I'm correct in that because - as a
matter of fact, I'm not sure I didn't make
reference to it in the - no, perhaps I didn't -
in the minutes of that pre-trial hearing.

MR. FURLOTTE: Well, maybe, Dr. Lander (sic), I'll just
provide you with a copy just to - and I can refer
you to certain points of it so we don't take

anything out of context here, and then I'll ask if
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you agree with it or not. 1In the first page of
tht article in the third column, the second
paragraph, Dr. Lander states: "It is my belief
that we, the scientific community, have failed to
set rigorous standards to which courts, attorneys,
and forensic testing laboratories can look for
guidance, with the result that some of the conclu-
sions presented to courts are guite unreliable'.
Would you agree with that statement, Dr. Lander (sic)
I perhaps would have agreed with it in June of 1989
but as of today I would disagree. I think that the
scientific community has become much more actively
involved and has in fact been setting a number of
standards, particularly in the areas of quality
assurance, and people have been arguing and
debating and proposing ways of testing the data
that at that time, which is almost two years ago
now, hadn't been considered, so I would say that
that statement now, I would not agree with.

O.K., because they are being implemented today?
That's right, and have been over the past two
years.

O0.X., now, what if those quality control standards
and other standards that Dr. Landers refers to
were not in effect at the time that these results
were obtained?

That the results in this particular forensic case?
Yes.

Well, I -

Would then you have to say that probably the
results would be guite unreliable, or there's a
good chance?

No, because I would say that his statement here is
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referring to the fact that because we didn't have
those testing standards some of the conclusions are
quite unreliable. I think that it's not necessarily
the case that they are unreliable, even if those
standards were not met. I think that by having tha
standards we're assured that they're reliable, but
that by not having the standards doesn’'t in and of
itself necessarily mean that they are unreliable.
But it would be much more difficult to tell if they
were reliable without those standards?

Yes.

And about the middle of that third column Dr.
Lander states: “It is my contention that DNA
forensics sorely lacks adequate guidelines for the
interpretation of results both in molecular
biology and in population genetics".

Again I would answer similar to my first answer
about this paper, namely that I think there have
been dramatic evolution standards and changes and
reconsiderations and further debate about
techniques and procedures in the two years since
this article appeared that I would not agree with
that statement as of this May, 1991.

What improvements have we seen in the debate or

the issue of population genetics in the past tvwo
years?

I think that we have much larger data bases coming
from many more populations. We have a lot more
data in hand now than was present at that time.

We have much more assurance about the way that that
data had been collected. We have much more quality
control about the fact that perhaps in those early

data bases there may have been related people
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contributing to it, that the early data bases were
based 6n taking samples from Caucasians in one
laboratory in one part of the FBI or something
like that, so that those standards have certainly
been improved and people are much more aware how
not having so-called random sample and not having
samples that represent different geographic
regions could bias the data which at that time, I
would say some of the original data bases suffered

from that fault.

Q. At the bottom of - lefthand corner you‘ll see 504 —
A, Yes.

Q. Do you have that?

A. Yes.

Q. It would be at the bottom of the middle column,

right at the last paragraph starting it states:
"At the meeting held on the llth of May the
experts agreed upon a consensus statement declaring
that the DNA data in this case are not scientificall
reliable enough to support the assertion that the
samples do or do not match. If these data were
submitted to peer review journals in support of
a conclusion they would not be accepted. Further,
experimentation would be reguired”, and it states,
"In particular, the statement cited and the
inappropriateness of discounting the extra bands
at DXY514, declaring a match between bands at
D2S44 and D17S579 was issues differed by more than
Lifecodes' announced threshold of three standard
deviations."

MR, WALSH: My Lord, I'm going to object. He's now - I have

not objected to what he's obviously doing before
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this in terms of I've allowed him toc go along, but
now what he's actually doing, he's reading from the
conclusions that were drawn in the Castro case as
if there was some kind of generalized statement
with respect to everything. I don't understand the
relevance of actually making a statement that if
you flip open to the Castro case you'll find the
conclusions that were drawn.

MR. FURLOTTE: If Mr. Walsh would have a little more
patience so I can explain what I want - I feel I
have to read all this so the Court is not taking
something out of context, nor will Mr. Walsh jump
up and shout with glee, "You're taking something
out of context". I'm reading the paragraph to him,
then if there's a particular part of that paragraph
1 want to address. The rest of it is irrelevant
for the purpose of my question to Dr. Carmody, but
I don't want to be accused of taking scmething out
of context.

MR. WALSH: My Lord, if I may just again so I won't jump up
too much here, but if I could just clearly for the
recoxd state the Crown's position. VYesterday or
the day before or last week, I'm not sure, 1
referred the Court to The Queen vs. Anderson, a
decision that I know this Court is aware of in the
Alberta Court of Appeal in which it clearly said
the use to be made of authorities in cross-examina-
tion, and my understanding, My Lord, is if you take
an authority like Mr. Furlotte has and read a
section of it to a witness, which he's entitled to
do, who denies the authority, then my understanding
is no further uvse can be made of it because in

essence what is happening is that Dr. Landers is
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testifying and although I may or may not make any
inroads on him, I don't have the opportunity of
cross-examining Dr. Landers on his opinions, but

I have not objected in the last two guestions he’s
asked. Now he's gone even farther than that and
he's now going into the actual resuvlts of the
Castro case which I don't - I think he's taking
liberties that shouldn't be - he shouldn't be
taking.

THE COURT: I must confess here that I wasn’t able to - 1
haven’t got this in front of me and I wasn't able
to follow from your reading, Mr. Furlotte, of this
whether - just the significance of this. There is
an opinion expressed there, is there?

MR. FURLOTTE: There was an agreement, here there was an
agreement amongst the defence lawyers and the
lawyers for the prosecutors - I'm sorry, not the
lawyers - there was an agreement between the defenge
expert witnesses and the expert witnesses for the
people in the Castro case who come to an agreement
about certain particular standards that must be met
and would have to be met within the scientific
community, and I want to point out one of them to
Dr. Carmody to see if he agrees with those experts®
agreement.

MR. WALSH: That's not correct. What the agreement was in
the Castro case is there was an agreement between
the prosecution scientist and the defence scientist
with respect to the actuwal inclusions, the matches
that were found in that particular case. 3 don't
think that there was any generalized agreement with

respect to the standards for the scientific
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community as a whole.

COURT: Have you another copy of that?

FURLOTTE: O.K., 1'll have to have it back.

COURT: Can I borxow one just temporarily? At the
meeting held on 11 May - and you went right down
to the word engagement, pPrior engagement?

FURLOTTE: I went down to about "three standafd
deviations", I guess.

COURT: Down to what words, prior engagement?

FURLOTTE: Down to the “announced threshold of three
SDs".

COURT: Yes, but my word, what a terrible guestion to
put to anybody.

FORLOTTE: 1It's not a guestion, I was just reading it to
him, so now I will put the question to him.

COURT: VYou've already put the question, do you agree
with that, but how can anyone agree or not agree
with it? As Mr. Walsh says, this is dealing with
evidence in some case, what is it, the Castro case?

WALSH: Yes, the Castro case.

COURT: The Castro case, and what does the witness know
about it? Well, what is your guestion here?

FURLOTTE: Well, finally we can get to it. Dr. Carmody,
would you agree or disagree that the discounting
of extra bands in the running of a particular
probe, if you were going to interpret band matching
and you have more bands than what you expected,
would you agree that it's proper to interpret that
band, or that probe, if you just discount the

extra ones?

MR. WALSH: But this is a population genetics question or

is he just -
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I would say in answer to the best of my ability,
and I have to confess that my ability is limited

in this area, that I haven't seen these autorads
and I'm not sure just from the context here exactly
what they're talking about but I'm reasonably
convinced knowing that the experts on both sides
agreed in their non-acceptance of this data that I
would also agree in the non-acceptance of this data
in that particular case, were it asked of me, and

I think as I interpret this statement in here about
the extra bands at the DXYS1l4, these are bands

that are X and Y chromosome bands, I would guess,
that T have no expertise in dealing with, and I
don't know how often one gets extra bands or gets
the right number of bands, or if you have a

vaginal swab you may have mixed DNA from both the
semen and the vaginal cells so that I don't know
what those extra bands mean, actually.

COURT: Well, doesn't that mean, Mr. Furlotte, that you
should move on to another field here of gquestioning?
The witness says he isn't competent to answer that
within his expertise.

FURLOTTE: Do you know what extra bands might mean on a
pristine sample?

WALSH: My Lord, again, I'm objecting. If he finds out
what the population genetics issue is -

FURLOTTE: My Lord, this is the only witness that the
Crown has out of the five that they're presenting
that I feel is unbiased, and I feel I should be
able to - that there's built-in biases on all the
other Crown witnesses. I may be wrong, I may be

right, that's for you to determine.
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MR. WALSH: I've just heard a statement in a court room, My
Lord, that Dr. Kenneth Kidd is biased, and I think
I'll just end it there, I'll sit down, because
there's no sense trying to talk reason to Mr.
Furlotte.

THE COURT: Well, I'm the person who decides bias or not.
I want to give you freedom here, Mr. Furlotte, in
asking guestions, but let's keep it within the
expertise of this witness, and mind you, again
1'1l) remind the witness that if he feels
unqualified to comment on some of this thing he
can -

MR. FURLOTTE: Dr. Carmody, I feel, is being very honest
to both the Crown and myself. He gualified his
last answer that his knowledge was limited on that
because it deals with forensic samples, but I am
now asking him about extra bands showing up on a
pristine sample.

THE COURT: Well, we'll let him decide whetherx he's
qualified to answer that.

A. I can make some comments about having extra bands
on a lane in a pristine sample. I would say that
you - as I indicated earlier, where we had a
sample that had three bands in the lane, that we're
really not sure of the molecular causation of that.
We have some ideas about it but they have not been
absolutely incontrovertibly tracked down to know
why that occurs. 1t occurs very infrequently in
Caucasian populations. One of the interesting
things is that when we look in the Canadian
aboriginal populations they can be much higher in

frequency. You can get as many as four bands in a
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lane. We're not exactly sure what that means.
There are a number of possible alternative
explanations. I can run through some of them but
I'm not sure that they're going to lead - well, I
don't want to go any further, I guess.

Q. What if even four or five bands, what might that
indicate?

MR. WALSH: My Lord, again the Crown objects.

THE COURT: On the ground that -

MR. WALSH: That it's completely outside the - I haven't
had the opportunity to direct the man on the area -
Mr. Furlotte is now into cross-examination on an
area that I haven't had the chance to direct on and
I haven't even asked the Court to have him declared
an expert in. I know Dr. Carmody is trying to be
helpful but Dr. Carmody has not been brought here
and has not been offered to the Court as an expert
in that field, we have other people for that. Now,
it's different if I had actually had him declared
an expert, had him directed on those issues, and
then he was cross-examined, but I mean, Dr. Carmody
is being helpful and I understand that, but I think
Mr. Furlotte is going to get into c¢ross-examinations

of all kinds of fields and he ~

&

. FURLOTTE: I'm just looking for the truth, My Lord.

2

WALSH: Oh, and the Crown's not? That's an interesting
statement. Thank you, Mr. Furlotte.

THE COURT: Well, we're all looking for the truth, aren't

we? Go ahead, Mr. Furlotte, and the witness or I

will intervene if necessary.
MR. FURLOTTE: If we run a probe, one of the forensic

probes that the - and not the sex probe or the
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individuals, and this is known to be the case,

part of a region of a chromosome can become
duplicated and attached to still another chromosome
so that in us, and that's what happens in some
cases of Down's Syndrome, for example, that there
is an extra piece of the 2lst chromosome, this
chromosome right here, that becomes attached to the
li4th chromosome, so for that particular region
there are not only the two copies that are on the
21lst chromosome but there is a copy on the l4th as
well, and so individuals that have that particular
composition would show three bands even though
there was an internal site. Now, you could get
four bands if both of the two chromosomes had an
internal cut site. In the same way one could
imagine more than one internal cut site that would
result if you had two cut sites within the region
that normally is not cut you would generate three
bands from that one VNTR. The other VNTR if it was
not cut would give a single band so you could get
four bands in that way, so those are some of the
most biologically plausible explanations for what
is going on.

One can also get problems in the procedure of
just producing these results where, for example,
you can - it has happened sometimes that you don't
completely digest the DNA; that is that all of the
outside sites don't get attacked. If that were to
happen, then sometimes if this site were not cut
you could get a piece of DNA that would exéend all
the way to the next Hae site which may be further

on, and if that didn’'t happen all of the time you
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would get both some of the copies that had

resulted from the two sites being cut and sometimes
you would get another band because that site hadn’t
been cut but there had been a cut down here, so it
would give a much bigger piece, so there are some
biological explanations in terms of plausible ways
that biologically what you're seeing is real, there
are also ways tbat you can get that that are the
result of improperly digesting the DNA or potential
contaminating the DNA or some laboratory artifact,
so to speak, and so I would say that there are two
main classes of explanations on how you can get
multiple bands. The one category of them are that
they are strictly laboratory and procedure and
methodological artifacts where something has gone
wrong, and the second class of explanations is that
there's same biological phenomenon of what we call
trans-locations onto other chromosomes or having
internal sites that are very, very rare and that
don't typically get picked up.

Q. If this was common in a small community what would
that indicate?

MR. WALSH: Objection, My Lord, I can't help - but I'm
sorry, My Lord, again -

MR. FURLOTTE: Well, we're getting back into population
genetics now, My Lord, I don't know how he can
object to this one.

MR. WALSH: No, we're not. Mr. Furlotte is aware of the
fact that we have probes in this particular case
from the case specific evidence that Dr. Carmody
has not familiarized himself. Mr. Furlotte is
aware of the fact that there are extra bands on

some of those as a result of incomplete stripping
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of the autorad in which another probe is laid to
eliminate them, but what he's doing is he's asking
Dr. Carmody to testify in a field he has not been
declared in and he's asking Dr. Carmody - he's
directing this particular testimony to case specifi
evidence that Dr. Carmody has not reviewed before
he took the stand, and I £find -

TBE COURT: Well, really, you're trying to tell Dr. Carmody,
Mr. Walsh, that he should not answer the question,
that he isn't prepared, but let's let Dr. Carmody
decide that. If he isn't I'm sure he'll say so.

Go ahead, Mr. Furlotte.

MR. FURLOTTE: My Lord, I could ask for a mistrial in this
case because if the Crown is trying to influence
Dr. Cafmody into not answering the guestions, which
is what -

THE COURT: Oh, you could ask for a mistrial but you
wouldn't be granted a mistrial, so go ahead and
ask the question.

MR. FURLOTTE: Well, I know that, My Lord, but that doesn't
mean I shouldn't ask for it.

THE COURT: Go ahead and ask the gquestion here.

MR. FUORLOTTE: Dr. Carmody, you feel your expertise is
sufficient that yon can answer these questions
that I‘'m proposing?

A. I feel I can give an answer but to be honest I
don't know and I can't say that I've considered
all of the possible - particularly the methodologic
problems that could arise that would give extra
bands, so with that limitation - I mean, I've
mentioned some of them. I'm sure there are others

that I haven't thought abcut or that I haven't
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considered. I‘'m more interested in the sort of
bioclogical potential causality in this case. I mean
I find that a fascinating thing and I think that
there are people who are trying to work out whether
in fact you do sometimes get these internal cut
sites or not.

If these internal cut sites were common in a small
population - I'll try again ~ in a small community,
what would that do for the Hardy-Weinberg formula
or the product rule, or would it show that maybe
there is a substructure here or -

If you found an abnormally high incidence of these
in a small community that was not similar to the
frequency that they occur in larger samples it
would indicate that there are some genetic

variants possibly there that are in higher
frequency than in the larger population. It could
indicate that.

Would it be true, Dr. Carmody, that the mis-identi-
fication of a small number of allele lengéhs could
substantially alter the frequency calculated from
the data base?

This is a case of the punitive excess homozygotes
that are not really homozygotes because you're
seeing a single band where there is actually a
heterozygous state because one is moving off the
gel. Since you can't see that other band it could
have a slight influence if you called all those
single bands homozygotes and used those as a double
in your frequency calculations for the bins. It
could have an effect on increasing the frequency

of those particular bins. On the other hand, one

would expect under Hardy-Weinberg and linkage
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eguilibrium conditions that the occurrence of those
missed bands, those bands that were not seen for
methodological reasons, would occur randomly with
all of the other bands on that gel, and so it would
not lead to a very great difference, I woulédn't
think. 1I'd have to do the calculations but it
could lead to some slight difference in the bin
frequencies, yes.

You would still probably end up with big numbers
after you used the product rule?

Probably.

Do you know whether or not Dr. Lewontin is of the
opinion that, "Individuals may form endogamous
groups based on religion, ethnicity, and geography"
and that if, "genetic substructures exist between
these group with respect to VNTR's thenmating is
not truly random"?

I know he has written that, yes.

And I understand one thing to invalidate the
Hardy-Weinberg and product rule would be that if
mating is not random?

That's right.

That would invalidate the ability to use the
product rule?

Depending on the degree of that, yes. I mean, it's
a question of degree. You know, there are degrees
of non-randomness, and if there were slight amounts
of non-randomness and if you averaged it out, if

it was a slight amount of non-randomness it may not
be serious enough, it would -

Row do you know when you exceed that degree?

Well, you have to look at the genotype frequencies
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and do statistical tests, actually, as the only way
to know. There isn't any way just by telling me that
the degree of non-randomness, whether it would have
a significant effect or not. To give you an example
of why just knowing the degree of non-random mating
wouldn't help you, it would make absolutely no
difference, for example, if in the different non-
random mating subgroups, be they religious, ethnic,
cultural, geographical, whatever, if there were
really no differences in the frequencies of the
various bins. If there were no differences in the
frequencies of the various bins, then if there was
non-random mating it wouldn't have any effect. The
effect of the non-random mating only becomes
significant and becomes greater and is a degree
important 1f the amount of bin frequency difference
is great between the different non-random mating
groups.

Yes.

So that if you had, I don‘t know, a significant
religious subgrouping, that would only have an effect
genetically if there were a significant difference
of the bin frequencies in, let's say, the Roman
Catholic subgroup and the Protestant subgroup.

And the Canadian Indians are a good example of that?
Yes. Yes.

Now, since you studied under Dr. Lewontin I'm sure
you followed a lot of his opinions on this matter of
substructure?

I'm familiar with his opinions, vyes.

And that he feels that, "It's necessary to assume

that substructure exists rather than doesn't exist
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because analogous studies involve blood type, non-
VNTR genes show there is supstantial substructure
within European Caucasians"?

Yes, I know he's written that.

And do you agree or disagree with that?

I would disagree in applying that to the Canadian
Caucasian population data base that I've been
involved with because 1've been very much aware of
that and the motivation for my doing the tests that
I have done on it are strictly to try and corroborate
or show that that is incorrect, and I would say that
the tests that I have done have shown for the
Canadian Caucasian data base, given the admitted
limitations on that, though it's 750 individuals,
still not as great as one would like ideally, and
the fact that we don't have samples from every
geographic region in Canada, nevertheless, I find no
evidence in the tests that I've done to support what
he is saying there.

But you would admit your tests are very limited?
Yes, and the tests would not pick up slight

differences.

THE COURT: Is that Dr. Lewontin quoted in the - are we

talking about the -

MR. FURLOTTE: 1In Jacobetz. I'm reading Dr. Lewontin's

testimony from the Jacobetz case.

THE COURT: Oh, yes.

Q.

How important is it for scientific reliability in the
general communlty to be able to duplicate the results
of higher tests? 1If you're going to run a tést
twice, you know, to show that your results are
reliable, bhow important is it that they are

duplicated?
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Well, you always try to duplicate it as closely as
you possibly can because if you don'‘t and you find
differences, then you're not sure what to attribute
the differences to, so that one tries to control,
and if you're trying to replicate a previous test,
previous experiment in science, you typically try
to duplicate the conditions as closely as you can
in order to eliminate any possible problem of not
knowing what the real explanation is.

0.K., if you run two tests and the results are,
we'll say, substantially different, is it
scientifically accepted and acceptable in the
community to pick or choose one of the tests that
you say, well, I'm going to rely on this, or is it
more appropriate to throw both of them out and do it
again?

Well, I'd say in a scientific community in general
we have the luxury often of not having to make a
decision. We can live with that ambiguity until
it's resclved, we don't necessarily have to accept
both, reject both, or accept one or accept the
other. We have the option of saying, well, let's
wait and see and do still a better test. Unlike in
forensic proceedings where in fact you have to say
one or the other, yes, no, as I understand it, and
you know, maybe my naive approach to legal matters,
so I think that if in that case if you have two
results that disagree one first looks to see if
there's any difference in the methodology of
conducting those two experiments to see whether in
fact you can explain the disagreement, first of all,

Perhaps it was done in a different temperature,
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perhaps it was done on a different population,
perhaps the analyses was done improperly or
whatever, so ruling those types of explanations

out one is left with perhaps a contradiction, a
paradox or whatever. One then sits down and one of
the most exciting parts of science is to then say,
well, how can we understand this, how can we design
an experiment that will critically decide what the
explanation is, and you then try and design or
people try to design still another experiment that
would attempt to resolve what the differences are

in those first two that didn't jibe.

But if you took these tests through, say, for peer
review, the scientific community is probably going
to tell you, well, look, Doctor Carmody, you go back
to your laboratory and do it again a couple more
times and bring us something that is not contra-
dictory?

Yes, that's right, that's right, that if you find
two results in your own work like that that are
contradictory the tendency would be to say, well,
look, try and resolve it and then come back to us.
Right, because it wouldn't be reasonably reliable

to depend on either one since they contradict each
other?

That's right, because there's either some variable
that you're not taking into account or some
phenomena happening there biologically or chemically,
whatever, that we don't understand yet, and sc let's
get better results before we put it in the published

literature.

And they're also liable to tell you that, well, liook,
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Or. Carmody, vou know, your opinion might very well
be right but since you've conducted the test there
might be a built-in bias in your opinion that you
wanted the result to turn out a certain way so maybe
your opinion is directed towards that result?

That can happen but that's one of the reasons that
we use statistics, because I know there is that
common impression that you can say anything with
statistics but that's not true. One is very
limited and one resorts to statistics because they
have an objectivity to them that is very difficult
to prejudice in the direction that you're trying to
hope the results will come out in. There are
subtle ways that you can deceive yourself into
getting results that you would like to get but that
one of the reasons that we use statistics, because
it's very difficult to do that if you have
statistically valid procedures and are doing things
statistically appropriately.

hAnd procedures that have standards that are set by
the scientific community?

That's correct.

So that if you're going to interpret the results of
some testing, then you're interpreting according to
those standards?

That's correct.

THE COURT: I wonder if that wouldn't be a good place to

MR.

stop for ten or fifteen minutes and then perhaps
you were going to, Mr. Furlotte, indicate perhaps
whether this witness would be free this afternoon,

freed up by the end of the afternoon?

FURLOTTE: I spoke to Mr. Walsh and to Dr. Carmody and
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I figured that maybe at four-thirty I might be able
to give a better indication.

COURT: You don't want to keep going till four-thirty
now before the break?

FURLOTTE: No, I think a break would be appropriate at
this time.

COURT: Let's take the break and if you can do anything
to finish - I don't know how much you've got left
but if you can finish -

FURLOTTE: I stated, My Lord, to Mr. Walsh and Dr.
Carmody that if at four-thirty I thought I could
finish up by six o'clock I would ask the Court to
continue until six o'clock.

COURT: Well, even five o'clock. O0.X.

(RECESS - RESUMED AT 4:00 p.m.)

(ACCUSED IN DOCK.)

COURT: Just before you start, Mr. Furlotte, I just
wanted to correct a statement I made earlier which
was incorrect. I suggest that I had read the
article, "DNA Fingerprinting on Trial", and I think
I suggested that I may have brought it to the
attention of counsel. I was confusing that with
another article, "When Science Takes the Witness
Stand", which was published in the Scientific
American back in May, 1990, and that was the
article. I don't think I've ever read "DNA
Fingerprinting”. It was this article that I was
thinking about. Now, both counsel, I'm sure, have
copies of that because I think I did mention this

at the pre-trial hearing.
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MR, FURLOTTE: I believe you gave us a copy of that. I
believe you did.

MR. WALSH: Yes, I understand that's a popular magazine
article and I've had it sent to me by probably half
of the population that read that. I've had it sent
to me in one form or another, My Lord, vyes. 1It's
widely circulated.

THE COURT: It was circulated before this Court ever
originated - one of the judges on the Court, I thin}
picked it up and thought it would be of interest
angd circulated it to us. WNow, go ahead. You were
going to indicate that you would be through by five
o'clock.

MR. FURLOTTE: I did? I know I've got a short memory but
it's not that short.

THE COURT: But you were going to try to be, I guess that
was what you said.

MR. FURLOTTE: 1I‘ll try my best, but not to the prejudice
of Mr. Legere.

THE COURT: Well, let's start anyway.

MR. FURLOTTE: Dr. Carmody, did you study all the autorads

that were collected in compiling the R.C.M.P. data

base?
A. No, I did not.
Q. Did you study any of them?
A. I've gone through the procedure on a sample of omne

to see how they actually do it. They have a
computerized system that reads them and so forth
but I've only done that as an exercise cf how one
goes about doing it. I did not see more than that
one and I did not see the procedure implemented on
all of them.

Q. So what did you rely on, just the computer sizings
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or -
I relied on the computer sizings and the summary
that comes out of the data base program that they
have at the forensic labs, yes.

So you don't know the quality of the auvtorads that
compiled the data base?

I cannot say that 1 can comment on that yes or no.
I do not know the quality of them, no.

Whether those autorads had multiple bands? No?

I don‘t know.

Or faint bands?

I don't know.

Now, when the data base is compiled and using the
autorads testing they basically just run the one
gel once, is that onrect?

That's right.

And then they'll take the computer sizings and

bin them?

Yes.

Now, do they also run a monomorphic probe to see if
there's band shifting when they’'re running these
gels?

They run standards, of course, molecular weight
ladders on the gel in a number of lanes to get
calibrations for that gel. They also run a gel

and from the blots that are produced they probe that
with more than one probe. I'm not sure if on those
data base blots that they actually do the mono-
morphic probe as well. I don’t know whethe; they
do or not.

So if - we'll say for instance if they don't do the
monomoxphic probe with their data base to show

whether or not there is band shifting it would then
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be possible that the actual sizings of the data base
could be out by as much as their band shifting in
that system, would that be right?
Well, I would expect it to fall within the quality
assurance limits that I know in other work they have
done where they've run the same specimens on
different gels and compared the sizings that they
reaéd off of those different gels. That is, if
there's a set of experiments where you calibrate
your system, so to speak, to see how often on
pristine samples like this you do get any band
shifting or what the variability and uncontrolled
variation in the system is. Once you've established
that and you follow the same procedures, one would
expect that in fact all of the future uses of that
same procedure would give you results that were
within that quality assurance c¢riteria, and so that
you wouldn't expect that there would be changes.
The other control that is run that I know on
each gel, they do run what's called a cell line,
that is that it's not probing for a monomorphic
probe in each lane but you know that on that gel
there is run a standard that is run on every gel,
and you know what those band sizes are so that's in
a sense a control between gels, and if there were
band shifting one would see it as well in that cell
line, one would expect, as well as in the samples
that - the unknowns in the data base sample.
Well, the cell line, that would only tell you
whether or not there was band shifting because you
got something other than what you were expecting

within that lane?
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Yes.

But if the gel had, say, 20 lanes, then there is
band shifting from lane to lane and they are not the
same, is that right? That does occur?

It could, but in these systems it's beenlshown

that in fact you always fall within this - in fact,
much less than the 5.2% window, so that one wouldn't
expect that if you had band shifting in general it
would leave the band as an estimate of molecular
weight remaining in the same bin.

Yes, but even though-the band shifting would be much
less than the 5.2% window the R.C.M.P. like to say
for the monomorphic probe, that doesn't mean that
the other probes run, that they could shift greater
than the band window, 5.2%, couldn't they, depending
on the molecular size?

No, the 5.2% would apply to any size band on the
gel. 1It's a percentage, and so for larger size
bands you can allow for a greater absolute
difference because it's a percentage of that size.
In band size?

The band size, so that at the top of the gel where
you have larger band estimates you can tolerate a
greater shift than you can at the lower end, so to
speak, where you have a percentage again and the
sizes are smaller.

You're talking about base pairs, number of base
pairs?

That's right, the percentage of base pairs.

The percentage would be the percentage of, say, a
5,000 base pair or the percentage of a 2,000 base

pair, you're going to -
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That's right.

But the percentage you're saying would be about the
same?

Well, that's what's found.

You might get a 50 base pair differential in a

5,000 band fragment or in a 20 base pair in
difference in the -

That's typically what's found, yes, that it seems
consistent in terms of looking at different sizes
across the gel.

What would happen if you d4idn't have that consistency
Would that tell you there was something wrong with
your system or would that be called an anomaly that -
It would suggest there's something wrong with your
system that there should be some higher guality
control implemented on your system, there's somethinc
that you're not controlling for, either the batch
of agarose that was used or, I mean, there's dozens
of reasons why technically one could get a change
like that,

If there was something wrong with your system as
such where maybe you were getting this kind of
phenomenon or anomaly or whatever we want to term
it, what could that do to the validity of your data
base if that happened with all the avtorads through
your data base?

Well, if every single rad in the auto base had band
shifting and they were in the same direction for all
the lanes except your control lanes and your
standards lanes that could possibly move the bin
frequencies up a bit and shift them in the direction
that you were getting the band shift. One expects,

though, what would happen is that if you had some
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problem with your quality control that in some gels
the band shifts might be making the bands faster or
therefore called smaller in size, and in some gels
you might have a retardation in the band and it
would be sizing it as larger, so that if it were a
quality control problem where from one gel to the
other you were getting band shifting sometimes up,
sometimes down, sometimes greater or less, that on
average in fact that should balance. Now, if you
had a type of band shifting where consistently on
every gel that you ran, and only on the samples
that are the unknowns do you get the band shifts
and that the cell control lines and the standards
ladder calibrations are not band shifting, then in
fact you could get a change in the bin frequencies
in your data base where they would possibly all ke
shifted down by an amount that the band shifting
would indicate.

0.K., I believe Dr. Waye had testified that when
you get the phenomena that you've mentioned that
one band was running fast and the other one was
retarded, called sowmething like reverse band
shifting, I believe he stated that in those
conditions then the test is inconclusive because a
phencmena has occurred that is unexplainable. If
this happens in the formation of the data base
should that sample be used to put into a data base?
If you have some anomalous phenomenon like that and
you're aware of it, that should not be put in the
data base.

The samples that are done for the data base, do you
know if there was any controls within the gel to

check to see if there was reverse band shifting?
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I don't know if there were any controls like that
done. The only controls that I can imagine, and
again it's not in the same lane but would be the
cell lines that are run on that gel.

But would you agree that you can only check for
reverse band shifting by running the same sample
twice? Do you know of any other way to check for
it?

I don't know of any other way to check that, no.
Now, some scientists hold, and I believe in the Yee
case which, for the benefit of yourself, Dr.
Lewontin and Dr. Lander and Dr. Hartl testified,

I believe they believe that there's no scientifically
acceptable compensation factor has been or could be
built into the FBI's Caucasian data base that could
adequately respond to ameliorate the potential
effects of possible substructuring. Would you agree
with that or would you have a different opinion?
They don't use any correction factors for either an
imagined deviation from Hardy-Weinberg equilibrium
or linkage equilibrium because it's - the assumption
there is is that it has not been observed and it is
more likely to not be there than to assume that it
is there and to use some correction, because if
you're going to use some correction you have to know
how much exactly is there to know how you're going
to correct it. If ycu don't have any evidence of

it being there the conclusion has been that you
assume that Hardy-Weinberg eguilibrium is met and
that has been tested in the Devlin-Risch publication
that was submitted in evidence on direct examination,

and so there is no strong and good evidence to
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indicate that therxe is real deviation in any of
these data bases from Hardy-Weinberg equilibrium
and there is no evidence at the present time that
there is linkage disequilibrium or deviation from
linkage equilibrium so that there are no coxrectiona
applied.

But in science when a scientist is attempting to
promote a theory and test results and validity of
such, isn't the onus on that scientist to prove to
the scientific community that his calculations and
his theory is proper, valid, and highly reliable?
Well, it gets a little bit into a philosophical
issuve. In science you never prove anything. 1In
science you're only able to disprove things, that
any scientific evidence can only disprove a
hypothesis, and so what you're constantly doing in
science is testing a hypothesis, and if you are
able to disprove that, then you'‘re able to accept
an alternative hypothesis, so by finding results
that are consistent with a certain hypothesis
doesn't mean that you've ever proven it, so to
speak. You've been able to disprove alternate
hypotheses.

S0 the best a scientist can hope for, then, is to
either form a working model and a hypothesis and
prove to the scientific community not that it's
absolute but that it's workable?

Yes.

And if you - basically if you can convince the
general scientific community that it is wo&kable
and it's probably reliable for the purposes that

At went £o use it for, then that is sufficient ané



- 131 - Dr. Carmody -~ Cross
(Voir Dire)

then generally accepted in the scientific
community, is that right?

That would be, I think, a fair statement of how
science proceeds, yes.

S0 it's basically the scientific community says,
yeah, it's probably a good working model?

Yes.

And once you've reached that stage, then it's up, I
suppose, to other scientists, what, to come to their
peers and review committees to prove that it's not
workable?

To prove by evidence, by objectively obtained and
objectively supported evidence, that in fact
disproves that generally acceptable conclusion.

So what I understand to be happening in the field
of forensic evidence here in relation to DNA analysi
is that the forensic scientists are going to the
general community and they‘re saying, look, we have
a system here that's probably tenable and it's
workable for our purpose and it suits our purpose
for what we want to establish in court; now you
prove we're wraong. Is that basically what's going
on?

Well, I think there is evidence in support of the
position of the forensic community, and they're
saying that, show us evidence that we are wrong,

so I guess I would agree with your conclusion.

So in here basically what the scientific community
does, they've put a reverse onus on the general
community or the general scientific community?
Well, I'd say I'd characterize the state at present
in the scientific community is that there are

differences of opinion.
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And basically what it's boiled down to 2t this

point - I guess I won't walk into that one - at thie
peint is that the foremnsic field is stating to the
general scientific community that, lock, we have a
working model and our product, the end result, our
figures, tells us that it's reliable, now you

prove that our theory 1is wrong; is that what they're
doing?

I'd say that might be a slight caricature of it but
I think basically that's the situation.

And the general scientific - well, at least a good
many people in the general scientific community who
are not into the forensic field are telling the
forensic field that, look, guys, you're putting the
cart before the horse - not in those words but to
that effect?

Well, I would characterize it by saying that there
are some people in population genetics and in the
scientific community outside of population genetics
who are expressing cautions about the use of data
like this and that are saying there is great
potential in it but perhaps we should delay a bit
till we have more samples and have looked further
and have been able to do better statistical tests

on larger data sets. On the other hand, there is a
significant component in the population genetics
community who are proceeding to do tests, design
tests, look at the data as it is to try and show and
corroborate what the procedufes are that are being
applied by the people in the forensic area.

1 believe also in the Yee case Dr. Caskey - you kow

who Dr. Caskey is?
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Yes, I know who Dr. Caskey is.

And I believe he - in past experience he usunally is
called as an expert witness by the proponents of
this in the forensic field?

Yes, he is, and he chairs a committee of the
National Academy of Sciences that is in the process
of deliberating and coming up with a report.

And his position was that the population genetics
have had considerable controversy in the calculation
area, is that right?

I don't recall that specifically. 1I'd have to say
that I would have to look back at that.

But basically the debate is still open?

I'd say the debate is still open, yes.

And the scientific community in general, not just
the forensic field, are in the process of trying to
decide whether or not the forensic field, that it is
proper for them to use the Hardy-Weinberg formula
and the product rule?

I'd say that there is at the present time testing
going on and people writing things on both sides of
the issue, yes.

But I assume it's your position that it's still
safe to use the product rule even though the
scientific community cannot decide on the issue yet?
I feel that it's safe to use it because I feel that
there is enough justification and the people whose
opinion I regard with equal value with Doctors
Lewontin, Hartle and Lander indicate that there
really isn't any significant deviations that we're
going to ever find and that if there were some

slight deviations the effect on these calculations
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is going to be very minor. That would be my
position.

Yes, and rightfully so, you're entitled to your
opinion in your expertise, but looking at it - when
you look at what the stakes may be if your opinion
is wrong, and especially in the States where they
still have the death penalty, is it really safe to
attempt to - or is it good science to try and force
your opinion in instances like this that are under
great dispute and seriously deserve examination by
the scientific community before any result is made?
Is this good science?

I think it is. I think that the weight is so - I
mean, I would say that even if we were to find
ultimately in five, ten years from now that there
were some small amounts of deviation from Hardy-
Weinberg equilibrium and some small amounts of
deviation from linkage equilibrium that the effects
I think we already know are going to be in the - some
effect on the third or fourth decimal place in these
calculations that are not going to have any
significance in terms of the forensic implications.
That would be my - and so I think that in fact the
technology and the statistical techniqﬁes are

nature enough to actually apply at this time, and I
don't have a concern that these rather, to my ming,
esoteric refinements are really going to make any
difference, ever, in these calculations. That would
be my position.

Would you admit, Dr. Carmody, that if it is improper
to use the Hardy-Weinberg formula and the product
rule, you know, there's no logical validity for the

basis of using those formulas, that the mere fact
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because you end up with big numbers, that that is
also invalid?

Well, I think it's not an either/or situation where
if you find some slight deviations from one or both
of those laws that it means you're never going to
use them. I think that you'll see that in
population genetics where in fact we use these
formulas in situations of analyzing populations
where we know and can measure the amount of
deviation from these laws, we can apply correction
factors, and we use the principle with a little
correction factor and there is a mathematical
technique for doing that. Those correction factors
in the cases of human populations and in my studies
of the data base so far are going to be of a very
small size and are going to have, in my judgment,
very little impact or minor impact on the ultimate
calculations.

But in Dr. Lewontin's studies of the European
Caucasian he found there was significant difference
and he's of the opinion that there's no formula that
you can make a correction factor for the variants

in that I believe you've admitted that the difference
within the Canadian Indians, that you don't know how
to resclve the problem, that you could not use one
or the other or you couldn't average them out, and
it just seems that with that kind of evidence out
there that there is substructure which is substantial
which weuld invalidate the use of the Hardy-Weinberg
formula and the product rule, and without studies

of those situations being in the Canadian Caucasians

does that not cause you some concern that just mayba.
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maybe your opinion is wrong?

It doesn't cause me concern because I've been
involved with the studies on the Caucasian data

base and I see nothing like the evidence that Dr.
Lewontin has shown for ABO blood group fregquency
differences in European populations. We don't see
that in Canadian Caucasian populations, serological
studies. We certainly don't see it for studies on
the VNTR loci. I would have concerns, and I have
voiced them to both Crown attorneys and at the
R.C.M.P. forensic labs, about the difficulties of
using these calculations on native aboriginal data
bases where you don't know which is the relevant
data base in particular. I don't see a problem with
Caucasian populations in North America. 1 think the
studies have been done and the studies are continuinc
to be done to an extent that we can rule out guite
surely in my mind slight deviations that may in
future ever be found.

Dr. Carmody, if in the Canadian Indians data bases
you said that, you know, it's improper to use one

or the other, but if you did use one rather than the
other could you possibly convict an innocent person?
Could that kind of information to a jury or a judge -
could it possibly convict an innocent person?

Well, I think that the calculations that I've sesen,
even when you use in that extreme case of the

native Indian populations, that could possibly
change your net freguency of perhaps one in 50,000
to perhaps one in a million. If that degrep of
difference were going to make a difference of a

conviction or non-conviction, then I would have a
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worry. I'm not - I don't really feel that it would.
I mean my feeling is that even if you can show
something - I'm expressing my opinion now - I think
if you can show some forensic evidence that the
probability of this match, getting a random match
like this, is less than one in 10,000, to my mind
that's low enough for me to call it beyond all
reasonable doubt. Once you get up into the
astronomical figures much greater than that it
doesn't carry any more weight to me personally, and
so my feeling is that once you've been able to
establish that it's at least one in 1.0,000 -

So you state that one in 10,000 would be beyond a
reasonable doubt for yourself?

For myself. I mean, I would like to look - and the
other thing about this is that I'm not aware of
cases - there may well be them and I'm sure there
have been some - where in fact it's only solely and
exclusively the DNA evidence that is convicting
somebody. It may carry a lot of weight in a
particular case but I haven't seen instances where
that is the only evidence that we have. I think it
bas to be corroborated by other evidence.

0.K. For instance, you were involved in this study
of the hair analysis which come out to, say, the
number one in 4,500?

Right.

Would that be enough for your personal opinion to
create a reasonable doubt or would that be proof
beyond a reasonable doubt?

I would want to have other evidence if it was just
based on the hair matching alone in isolation and

there was no other evidence. I would have some
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concern about convicting somebody for a serious
crime where they were going to be kept incarcerateg,
I would have doubts in that case whether I would
consider that only alone.

But the one in 10,000 you would consider that alone
as sufficient?

Probably, I think, but I would also - and again I
haven't heard of cases where that's the only
evidence, and I would even in that case, I guess,

if there was no other evidence, I would be a little

bit leery of just taking that alone. I would ~

TRE COURT: One in 20,0002

A,

I know there has to be some magic boundary, My Lord,
I'm not sure I know what that is, I have to confess,
and I don't know. I mean, on the other hand, one
of the things we get hung up here on is the fact
that if you have three eyewitnesses or something,
what number can we put on that? We just do that by
our seat of the pants feelings and I think in any
case that I were having to make a judgment on I
would never want to do it on something as‘simple as
just numbers. 1 would want to use some kind of
intuitive feeling about other testimony and other
evidence and credibility of eyewitnesses and
whatever was involved in the case.

But I'm sure you probably realize, just the numbers
would be sufficient enough for some of the general
public to accept it beyond a reasonable doubt like
yourself?

Possibly.

And maybe the one in 10,000 is sufficient for you,

maybe one in 4,500 is sufficient for somebody else?
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That's correct. 1 think the other aspect of this

is what we're talking about is a probability of an
individual matching a certain forensic specimen.

It gets into the whole area then that even if that
specimen was contributed by that individual does
that mean that that individual is guilty of that
crime that he's charged with. I mean, there's
always that problem. If the hair that was found at
the scene of the crime indeed, we could have a
hundred per cent assurance that it came from that
individual, does that necessarily mean that that
individual committed the crime? You see, I'm not
sure that the probabilities we're giving say that
that's the probability that that person committed
the crime.

That would depend on the evidence?

That's right. That's right exactly.

Wow, you mentioned - I guess I'll go back to the
Canadian Indians, the difference in the population
data bases that with the low figure of one }n 10,000
that you would convict on, or a good chance you'ad
convict on anyway, considering that type of a low
figure, again, if you were to use the improper data
base as with the Indians when you realize that they'te
not valid and you yourself wouldn't use them, but if
you were to use them there would be a good chance
that you could convict an innocent person.

Well, you could get a number -

If one showed one in 10,000 and the other one showed
one in 2,000?

It’s possible that you could get differences of that

magnitude.
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Q. So -

MR. WALSH: My Lord, again, I swore at the break that I
would try and limit the amount of objections but
I'm forced to my feet. I object; Mr. Furlotte is
asking the doctor, in my humble opinion, to talk
about his opinions with respect to the probability
of the guilt or innocence of an individual as
opposed to what we're dealing here, the probability
of whether or not two particular forensic specimens
match, and I don't see the relevance of that
particular line of question.

THE COURT: Well, I wonder if we haven't canvassed the
witness's opinicns with regard to the Indian
population statistics quite sufficiently, Mr.
Furlotte. We've touched upon it numerous times in
the course of the examination. I think the witness

has probably said everything he need say about

that,
Q. Do you know a Dr. - what is it, Ron Acton?
A. Ron Acton? Yes, in fact, I‘'ve spoken with him and

I was at a meeting that he was at about three weeks
ago, yes, from the University of Georgia, I believe,

.
or Alabama - I've forgotten, he's from the South,

anyway.
Q. Bnd how would you rate his expertise?
A. I would rate it guite high. I‘'m not familiar with

all of his work. I know he has done some studies
on black populations in the South and I believe some
Caucasian populations, but I'm not actually familiar
with his results,

0. And what field does he in particular deal with,

the population genetics?
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Population genetics from what I know of him. I don"t
know that much of his previous publication history.
I think it's very much human population genetics
but I'm not certain.

You say that he did a study between the blacks in
the United States?

Between different populations of blacks, as best as
I recall, and found that there were differences in
bin frequencies in different populations.

Amongst blacks?

Amongst blacks.

Similar to the Canadian Indians?

Similar to the Canadians. I don't know the
magnitude of the differences. I can only attest to
the magnitude of the differences, really, in the
Canadian Indian populations, and 1 don't know how
much the differences he found compare to the
differences I found for the Indian population.

And were his findings found to be generally
accepted in the scientific community?

I don't know because I actually haven't seen the
publications, to be honest, and I would be leery of
commenting upon them. I havgn't seen them cited yet
in any other publications that I have read.

But as a population geneticist or whatever, a
publication as such that would normally take your
interest?

Yes, it would. 1If in fact that you brought it up
here I'm going to make an attempt to look into it
more deeply in future, but that's not relevant to
what I can comment upon here.

Now, the fact that the forensic field uses what I
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suppose some scientists call a continuous allele
system rather than a discrete system like when
you're analyzing blood groupings, the Hardy-Weinberg
formula and the product rule, is it the same or is
it harder to apply to the forensic field than it is
to categorize the frequencies of blood groupings?

It is more difficult to apply because you have to

in fact create these bins in order to generate
frequencies, and there are different ways of creating
bins, a number of different approaches on doing
that, and it's npot as clear-cut and necessarily have
a single way of analyzing it as you would with a
discrete allele system where you have as the case of
ABO blood groups or whatever, discrete freguencies
of alleles. Here we are defining artificially what
we call an allele by setting up a certain bin
boundary and by saying that - and if I could make

an analogy again, perhaps, looking back at the
distribution of something we might be more familiar
with, let's say we had a spectrum of distribution

of annual incomes, that if we wanted to do statistics
on that what is typically done is you make bin
boundaries and you divide all of that continuous
distribution up into categories of let's say
$1,000.00 ranges, something like that. If you want
to then do some statistics and compare the distribu-
tion of income in one part of Canada to another part
of Canada you break it up artificially into some
bins and you compare the frequencies in these two
areas. If you wanted to know if the distriBution

of annual incomes in British Columbia were different

from the distribution of income in New Brunswick
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you may not just want to know whether in fact the
mean incomes were different but in fact if there

was a different profile on those two. There are
tests that allow you to handle those continuous
distributions without breaking them up into some
categories and then doing some tests, so in the same
way with the continuous system like that it's
necessary to break up what 1s otherwise a continuous
distribution of size fragments to be able to do any
statistical tests or to treat that in any genetic
way.

But when you're using the product rule in relation
to the blood grouping there is no problem there
because you're very limited with your bin sizes, if
you want to call it a bin, and there is no
possibility of making a mistake in identifying the
allele, is there?

Well, it's not strictly true, because I can give you
examples in the case of what I've just described as
the ABO blood group that we say there's an A allele,
a B allele, and an O allele. 1It's known in fact
that serologically what are called the A allele

can be ‘further subdivided if you want to use more
refined serological technigues into an Al and A2 and
so forth. The fact that they were agglomerated or
conglomerated or consolidated into what you just
call A doesn't really affect the fact that you can
use still the product rule and the Hardy—Weipberg
equation to calculate frequencies even though we
know that really there are some sub-alleles{within
those categories of what we call A and indeed there

are sub-categories within B, so far as I understand.
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so what I'm saying is the fact that you just have
to consolidate things into a class doesn't in and
of itself necessarily invalidate the use of these
mathematical tools.

But in forensics if you're going to do your blood
typing between known and unknown sample you're
going to get your blcood typing right, are you not?
Yes, if you're calling it right in terms of - but
again there I could say that let's say you said
that a person had a Type A and it was a match
because the forensic specimen was a match in Type A.
I could say, well, you know, it could be a Type 2
but perhaps this was an Al and that was an A2, and
indeed that's the case. ©Now, I don't know the
relative frequencies of those, I'm not an expert in
serology and I'm not going to go any further there,
but the point is is that there can be some sub-grouﬁs
there and you could be making a mistake by saying,
well, this is just A, when in fact if you had more
refined methodology you could say, well, no, it's
not just A but it's actually Al, and this is not an
Al, this is an A2, and you could have called it a
match when in fact it wasn't.

But whether it's Al or 22 they call it just A?

In general that's my understanding. I don't know,
I can’t comment on serology, I have no expertise

in that area.

O.K. For compiling a data base would it be more
difficult to do it handling forensic evidence
rather than pristine samples?

Yes, it would,

So that would make it more difficult to interpret
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an autorad where you're analyzing forensic samples
than pristine samples also?

In general I think that's the case. IL'm not familiar
with all of the problems that can happen to a
forensic specimen but one can imagine that if a
blood stain were subjected to bacterial action and
having been frozen and thawed several times, whatever
that the DNA could change in some ways that I
couldn't predict, so it's less reliable than a
freshly drawn blood sample that you know has been

kept at minus 70 until you use it and so forth.

THE COURT: Would you like to take a few minutes recess,

MR.

THE

THE

THE

Mr. Furlotte, while perhaps you decide whether you
do have any other questions and if you didn't -
FURLOTTE: My Lord, it's a matter of going through this
volume and this volume and identifying the areas
that deal with population genetics. I have the areas
dealing with microbiology highlighted in yellow and
the population genetics in orange, so it's a matter
of leafing through to see which ones are in
fluorescent orange, read it, and see if I haven't
already covered the topic.
COURT: Well, how long would it take you to do that?
FORLOTTE: 1 think I've covered most of the topics
already but I have to go through to make sure and -
COURT: Would five minutes sort of give you an opportunit:
to - five or ten minutes?
FURLOTTE: O.K., if you want to take a break.
COURT: We'll take a break for five or ten minutes.
See if you can't sort of - I think you'll probably
find that you've covered most - surely to God you've

covered most all aspects. I can't imagine -~
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MR. FURLOTTE: My Lord, if you haven't learned anything in
this proceeding yet I probably am wasting my time.

THE COURT: Oh, I'm learning all the time, but I'm having
it drilled into me for the tenth time now, some of
it.

MR. FURLOTTE: I don't think I'm covering any of the topics
twice or I'm -

THE COURT: Well, we'll take a recess. You lock through it.
If you can finish quickly, or fairly quickly,
Mr. Walsh presumably has some re-examination?

MR. WALSH: VYes, My Lord, I hope my re-examination won't be
very long.

THE COURT: Let’s go from there - ten minutes.

(BRIEF RECESS - RESUMED AT 5:10 p.m.)

(ACCUSED IN DOCK.)

THE COURT: Now, Mr. Furlotte?

MR. FUORLOTTE: My Lord, I've been going through the booklet
here and I find that there are just too many issues
left that I haven't touched on yet and there's no
possible way I could finish with this witness this
evening.

TEE COURT: Well, do counsel have any suggestions as to do
you want to adjourn now for the night or -

MR. FUORLOTTE: VYes.

THE COURT: How do Crown Counsel feel?

MR. WALSH: Mr. furlotte has indicated that there's no
reasonable expectation of finishing this evening,

I see no choice but to set it over till the morning.

THE COURT: Can you give any indication, Mr. Furlotte, how

much longer you might be with this gentleman? You
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know, do you have ten questions or -

MR. FUORLOTTE: ©Oh, no, I have more than ten or twelve.
I expect I will be at least all morning.

THE COURT: Well, surely you can sort of set noon-hour as
a deadline on yourself, couldn't you?

MR. FURLOTTE: My Lord, I have no intentions of setting any
deadline for cross-examination of this witness.

THE COURT: You're the first defence counsel in the world
who I know who hasn't set a deadline on himself
when it comes to cross-examining witnesses on the
opposite side, and I stated the reasons for it
earlier. However, that's your problem and I'm not
going to tell you how to run the defence, but self-
discipline, you know, is required of counsel in
deciding what questions they're going to ask and
what they're not. Beyond that I won't say anything.
What time do you want to start in the morning,
nine-thirty?

MR. FURLOTTE: Nine-thirty.

TRAE COURT: Dr. Carmody, you would fly out, then, tomorrow
afternoon, presumably?

MR. WALSH: Tomorrow afternoon.

THE COURT: I can see that he wants to know when to give up

his room, I suppose, at the hotel.

>

In fact, I've given it up but I'm sure I can -~

MR. WALSH: We'll make arrangements, believe me, My Lord.
Dr. Carmody will be -

THE COURT: Provide him with a tent overnight?

MR. WALSH: He has given up his room and changed that but

we'll fix it for the morning, My Lord.

{ADJOURNED TO 9:30 a.m., MAY 8, 1991.)
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(RESUMED AT 9:30 a.m., MAY 8, 19%91.)

{ACCUSED IN DOCK.)

CROSS-EXAMINATION OF DR. CARMODY CONTINUES:

Dr. Carmody, are you familiar at all with the
multi-locus probes that they used in England?

Yes, I am somewhat.

And how do they establish their data base or how

do they determine their degrees of frequency?

I think in a somewhat similar way as we do with the
single locus probes in that you take a sample from
a population and you look at the various patterns
that you get and tally up frequencies of the
different types of patterns.

And how many bands do they use for that in the
milti-locus probe?

Well, the multi-locus situation is very difficult

to interpret and I would say that I wouldn't want to
get into the details of it here because it gets very
complex, and I think part of that complexity is one
of the reasons that in North America and now even

in the U.X. they are starting to use the single
locus probes.

Do you know whether or not they feel that band
sharing between unrelated individuals is at
approximately 25%?

I don't know that. To be honest, my feeling about
the multi-locus probe system is that it is very much
poorer than the single probe system, and my great
prejudice against the multi-probe system is the

fact that when you look at the profiles of two

parents and you look at the profile of a child thera
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can be bands present in the child that are present
in neither of the two parents, and biologically we
don't understand what is causing that, and so becausc
of that I have great reservations about the multi-
locus system and I would feel I'd like to exclude
myself as being an expert from that area.

Basically because it has an anomaly that is
unexplainable?

It's unexplainable biologically at this point in
time and I think that the multi-locus probes are
used very much in the same way as the traditional
fingerprint from a finger is used where you just
lock at the number of matches and you don't under-
stand the actual biology or the molecular biology

of what is causing a certain pattern on a fingerprint
and it's like scoring almest any anthropological
trait where you don't fully understand the molecular
detajils of it. The great virtue with the single
locus probe system is that in almost all aspects of
it we understand fully and at the level of resoluticn
of DNA exactly what's going on.

But unlike the fingerprint analogy that you're
using, 'you need so many matching points. I believe
at law you need for fingerprints something like ten
matching points but for DNA you will admit that
you're asking - well, at least you're asking the
courts to accept much less than ten matching points
in DNA structure?

In this in fact there are ten matching points when
you use five probes.

When you use five probes, yes, you would.

Yes.
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against the system in terms of what it means
biologically was so great that I haven't spent any
time really studying it in detail.
I believe that you stated that the probability
of siblings sharing bands was what percent?
The probability of two siblings having the same
genotype at a probe locus is one-quarter.
Do you know whether or not in England they feel
that it's roughly 57%?
Of them having the same genotype at a probe locus?
No, I don't know that.
Are you familiar with the works of Z. Wong, Wilson,
Patel, Povey, and A. J. Jeffreys, titled,
"Characterization of a panel of highly ariable
minisatellites cloned for huwman DNA"?

That was an early publication of theirs and I read
it a few years ago but I don't remember the details
of it. I would like to just say again that in using
those multi-locus probes bands don't mean the same
thing as the bands that we're looking at here
because in fact with that multi-locus probe you're
probing in fact an unknown number of sites on all
of these chromosomes and you never know when you're
probing sites that are closely linked on the same
chromosome whether there are different chromosomes,
when two bands match whether it's the result of a
locus down on chromosome 18 and a match with
chromosome 5, you have absolutely no knowledge of
that, and so any figures or any numbers that are
generated from multi-locus probes have absolutely
no relevance to the single probe locus system.

Now, my understanding is that not all forensic
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laboratories in North America use the flowing bin
approach.

Well, what we use is called the fixed bin approach.
Some places use what is called the floating bin
approach. The places that use the floating bin
approach, my understanding is that these are mostly
paternity testing laboratories in the United States.
I believe to my knowledge the forensic laboratories
are pretty much agreed upon using the fixed bin
approach that the R.C.M.P. uses but there are some
laboratories that do use the floating bin approach.
And do you know how many laboratories use the fixed
bin approach? Is it just the FBI and the R.C.M.P.?
No, I'm quite sure that the data that was given to
me from Dade County, Florida, State of Minnesota,
Texas, and I believe that the forensic groups that
are active in a technical working group on DKA
analysis all use the fixed bin approach, and I think
that - I'm guessing here but I think most of the
jurisdictions, the state jurisdictions in the United
States, use the fixed bin approach, but I could be
wrong there. I think most of them do, I mean, that':s
my feeling from what I've seen.

Would you agree that ultimately it would be
desirable to define alleles discretely?

Yes, I would. Yes, I would agree fully, -and I

would say at the present time that is a methodologic:
limitation in the system.

And you're hoping that can be done with PCR?
Ultimately, yes. There are at the present time

some other difficulties with PCR. Ironically, it's

SO sensitive that sometimes with PCR as it can be
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done now you can get DNA being looked at that is
not really the DNA that you thought you were looking
at, and that's the technical limitation new but
there is 2 lot of active work going into trying to
make that better.

And would it also be advantageous to reduce
measurement imprecision?

Oh, yes, certainly. Both of those things, if one
can look at discrete alleles, it without question
would be better than having that limitation as of
the technique that we have today.

Now, if you were to reduce measurement imprecision
would that also reduce the size of the windows that
the different laboratories use?

Well, they might still agree to go with the fixed
bin approach and keeping the bins the same size,
but you could argue if the resolution became such
that you had discrete alleles that you would only
then use the frequency of that particular allele
that you were able to determine from the methodology
and so in that sense you would be using a bin that
was of a discrete known single allele. There might
then be in the case of some of the probes that ‘we
use today where we have broken things up iﬁto
perhaps 27 or 30 bins in case of extreme - some
alleles, it may be that there really are only 18

or 21 discrete actual alleles in there, and so in
fact you might then - it would be the equivalent of
saying, well, where we have 30 bins today we're
really looking at something where there really are
only 23 or 18 discrete categories, and so we then

only have 18 bins, but we'd know precisely and
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exactly the biological foundation for classifying
individual bands into a particular bin then, so the
bins then might in some sense become wider because
you have fewer bins spanning the same data, so to
speak, but I think in most cases the bin boundaries
as such would be narrower because the resolution
had increased so much.

But if the system we have today is reliable enough
to, you know, sentence people to death, why should

we bother trying to make it better?

THE COURT: I'm not going to allow that question. You'll

have to express it in some other way.

MR. FURLOTTE: What's the necessity, then, of trying to

find discrete alleles and to perfect the system?
Well, because regardless of how low with the present
system the chance of an incorrect match is, if you
have a still greater resolution and have a discrete
allele system you could make that probability even
lower, and so it seems to me that we want as perfect
a system as we can reasonably get, plus there's an
interest in knowing exactly what the genotype of an
individual is without any eguivocation at all.

So by having the more discrete allele system it
would give us a more powerful tool to exclude
individuals who we may be calling matches on now?
That's correct. That's correct.

Would yecu agree that although efforts have been made
to be conservative by the R.C.M.P. that there may

be rare cases where the freguency of a given allele
could have been greatly underestimated because - you
know, for any given population, and particularly in

an inbred one?



- 155 - Dr. Carmody - Cross
(Voir Dire)

A. I don't feel there is a likelihood that it would be
grossly underestimated. I wouldn't exclude the
possibility that the estimates that we're using
might be a couple of percent higher than in fact it
should be if we have more data and a more refined
system, but I don't significantly think it would
change, and I particularly don't think it has great
forensic consequence because where in some cages we
are presently perhaps overestimating the freguency
of one bin we have to necessarily if we're over-
estimating some bin freguencies, we must be under-
estimating other bin frequencies, so I think that
at the present time there's imprecision in the
system. I'm not sure that that imprecision always
or necessarily most of the time leads to an under-
estimate of the frequencies. I think they could
easily be overestimating the frequencies.

Q. Would you say it's more difficult to distinguish
between alleles where the alleles are large, or the
fragment length is large, and the repeat sequence
is short?

MR. WALSH: My Lerd, the Crown would continue its objection
from yesterday. BHopefully I'l]l make it one
objection and it will apply throughout. The Crown's
position was that -

MR. FURLOTTE: My Lord, I think we know the Crown's
position, he's been stating it all day.

THE COURT: Well, let Mr. Walsh finish his -

MR. WALSH: ©Dr. Carmody was declared an expert by this
Court in the field of population genetics,jand Mr.
Furlotte has saw fit to go into another field that

he has not been declared to give opinions on in
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this court. The Crown objects to that and we would
make it a continuing objection for every question
that he puts to Dr. Carmody that is not within the

field of population genetics.

MR. FURLOTTE: I think you already ruled on that yesterday,

My Lord, after about five objections by the Crown

and -

THE COURT: The objection is noted. Go ahead.

MR. FURLOTTE: Pardon?

THE COURT: I say the objection is noted.

MR. FURLOTTE: Would you say it would be more difficult to

establish the size of alleles, the fragment sizes,
when the fragment sizes are large and the repeat
sequences are short?

With larger fragments, again as part of the
limitation of the technique, it is more difficult
to estimate the absolute size, that is, the number
of base pairs. 1In terms of the percentage error
that you have, the percentage is not an absolute
measure on base pairs. The percentage takes into
account that if you have a larger sized piece you
have a wider window that takes into account and
corrects for the fact that in the larger pieces
you're going to have a wider window. That is,

a 5% window of, let's say, a 20,000 base pair piece
is going to be wider than - in absolute base pair
terms, than a 5% window of a 1,000 base palr piece,
SO percentage-wise in the experimentation that has
been done, whether you use a 5% window for very
large pieces, absolutely large pieces, or very small
pieces, it seems to be the case in empirical data

that the 5% window holds quite well throughout
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the range of size bands that people are estimating
from these gels, but in terms of the precisiocn in
absolute base pairs, that is, that a 20,000 base
pair piece, 5% is what, a thousand base pairs, I
guess, you have a thousand base pair window. 1In a
1,000 base pair piece you have a 5% window and that
50 bases, so that the percentage error is the same
or the percentage window or error margin is the same
but in absolute terms you have greater imprecision
in absolute base pair terms for larger pieces than
for small pieces.

0.K., but to get back to my question, would it be
easier to make a mistake in the measuring of the
fragments you're comparing if your repeat seguences
is short on the probes you're using or your
restriction enzyme? If your restriction engzyme is
making short sequence pairs or long seguence pairs
which would be harder to - or easier to resolve?
I'd have to say in this case that it's getting out
of my area of expertise and I don't know the
consequence of the size repeat unit making it more
or less easy to distinguish in terms of gize. It's
getting out of my area of expertise, I haven't
considered the problem.

That's quite fair, Doctor, I would appreciate you
saying so whenever it does. You mentioned about
using a 99% upper confidence level; if you were
going to use a 99% upper confidence level or you wer
going to use a 95% upper confidence level, would tha
change the requirements of the number of sampling
units that you would need to form your data base?

I gon't think there is necessarily a connection
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between the size confidence interval that you would
use and the size of your data base because it would
depend on how precise you wanted to make - with what
precision you wanted to have on your results, and I
don't know as there's any objective set standard
precision that is agreed upon or people have thought
about. It's still very much people using a kind of
reasonableness argument about it rather than having
a completely objective scientific boundary as to
what 1s too wide a confidence interval or what is
not wide enough.
Do you recall ever reading an article or paper by
S. J. Oldeberg, the title is "Characterization of
Eight VNTR Loci by Agarose Gel Electrophoresis'?
I don't think I've ever read that. I think I've
seen the reference to it but I don't recall seeing
it. Is that a multiple author, does he have -
It's multiple, yes. I'll show you the title.
0.K., it sort of rings a bell and I think it was
the American Journal of Human Genetics. Ray White,
yes, O.K. Well, I'm vaguely familiar with that and
I can try and answer some details pbut I don't
remember the details of it.
0.K., maybe you could give me an explanation as to
what they mean by it.
0.K.
It's on Page 13 of that report. It states, "Using
this approach for locus D2S44 with the desired
precision of D eguals 0.0l and a confidence of 95%
yields a required sample size of 907 individuals,
All other characterized loci require a sample slze

between 1,768 and 4,669 individuals".
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I'm not sure I understand the context that that
comes from. I know that this - and that is the lab,
Ray White's lab in Utah that has been developing
these probes but I'm not sure of the context in
which those numbers are being used. Whether that
means to discriminate two different racial groups
or what it means, I don't know what the context of
that is.

The only purpose I ask that is he seems to be using
a 95% upper confidence level but he's saying that
he needs a much larger sampling up to, you know, 4,6¢
and I'm just wondering if you're going to use the
different upper confidence levels do you need
different bin sizes, or sample sizes?

Well, as T say, I don't understand the context.of
that because, I mean, I don't know what the purpose
of generating those confidence limits are in that
context. You know, it could be that he's said
previously there that if you want to know the size
of tﬁe band to within three base pairs or ten base
pairsg or 100 base pairs that you would have to have
that size sample, I don't know the context there

so I have to confess I'm ignorant on that poiné.
The discussion is under statistical considerations
and maybe - it's only a page and a half so maybe

if you read that you would be able to get a fuller
context?

0.K.

It starts here and this is where I‘ve picked up
this, so maybe you could start from the first.
World it be useful for me to read this to the -
Just read it to yourself, I think would be

appropriate.
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Or -

THE COURT: Well, perhaps you better read it out loud if

you're going to comment on 1it.

0.K. This is under a discussion section called
"Statistical Consideratjions". It says: "A 95%
simultaneous confidence interval was estimated
separately for each allelic frequency, using the
confidence coefficient" - there is an equation

¢ = 1 - alpha/2n where n is the number of alleles.

I could just comment at this point that this is a
technique where you are calculating the confidence
of the bin freguencies using the information in your
total sample concurrently, it's called a simultaneous
estimate of confidence intervals, so the formuvla
there gets a little more complicated than the ones
I've used, but that's just my own comment at this
point.

To continue: "This method of estimating
confidence intervals is the correct approach because
it takes into consideration the multinomial
distribution of alleliec frequencies. These
confidence intervals are approximations and
therefore require sufficiently large sample sizes.
The-sample sizes in this study 4o not meet this
requirement.; however, calculating confidence
intervals based on these small sample sizes
illustrate the approach and allow us to obtain some
idea of the accuracy of the estimate. Characteriza-
tion of loci with many alleles requires a large
sample size for obtaining good estimates of allelic
frequencies and their confidence intervals. Often

the binomial distribution is used when estimating
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sample sizes; for example, see Elandt-Johnsen, 1971",
which again in aside is a textbook, a statistical
textbook in this area that was written by a
population geneticist at North Carolina State
University, and then there is a formula that n should
be greater than or equal to - and a rather
camplicated multinomial expression here which is
called equation 5, I don't think I have to go into
that for purpose of the court.

"where n is. the estimated number of chromo-
somes in the population." Some other formula about
the looking a2t the upper hundredth percentile of
the standard normal distribution. "4 is the
acceptable deviation of the point estimate from
the true parameter (which has a prbbability of
l-alpha). 1l-alpha, by the way,.is typically what
we’re ‘talking about, being 395% or 99% and so forth,
"and Py is the expected allelic freguency of allele i.
A possible approach for esimating the sample size
is to determine n for the largest, observed allelic
frequency by using the above equation. This approach
provides us with a safe estimate, because it always
determines the maximum value when calculating n
axmiately for all allelic frequencies (assuming the
same d).

Now, d is going to be your pre-established -
again this is an aside and is not what I'm reading
here - what they mean by d is the amount that you
would pre-decide has to be the smallest imprecision
that you would allow, O.K., so that d is the number
that you would decide, as we say in statistics,

prior or a prioi to having looked at the data, and
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you make a decision ahead of time and say, well,
look, I wan’. that freguency to be less than one per
cent, 10%, 2%, 1.2%, 5.2 - whatever your feeling is,
and that doesn't come out of any numbers that you've
ever seen, but just from your knowledge of the whole
context of this what the precision 1is that you want
to have on that estimate, so you would decide ahead
of time whatever that 4 is, and then what they're
going to say here is what the sample sizes would have
to be in order to be sure that with 95% confidence
you would be getting a number that was going to be
within that limit.

To continue: "Besides, when using this
approach, one takes into consideration that power of
exclusion and probability of matching is highly
influenced by the frequency of the most common
allele observed“. Again as an aside, what they're
saying here is that what you need to look at is the
most common bins because they're going to be
determining this precision more than in fact the
very infregquent bins. Now, getting to the point of
the context of this, "Using this approach for
locus D2544 with a desired precision of 4 = ¢.01"
what they're saying there, they're saying that
they've made a decision a priori, ahead of time,
that their precision has to be within one per cent
of the real freguency in the population, so they're
saying that they're going to use as their criteria
that they never want any of their estimates to be
off by more than one per cent. More than one per
cent, and it's going to be dominated by the precision

of the largest frequency bin, so that's the thing
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that in fact I didn't catch in what you had to say
and that's the important point in this, that they've
made a prior decision that their frequency estimate
has to be within one per cent. They want to know
how big a sample would you need to be 93% certain
that the frequency that you've estimated for the
most fregquent bin is .never more than one per cent
away from the real frequency which, alas, we can
never know in the population without looking at the
entire population, so now I say - I'll just read
that sentence starting at the beginning again.
-“Using this approach-for locus D2S44 with a
desired precision of 4 = 0.0l and a confidence of
95% yields a required sample size of 907 individuals
(all other characterized loci require a sample size
between 1768 and 4669 individuais). Sample sizes
used in the study reportedlhere ranged from 78 to
151 individwals. Assuming a desired precision of
d = .05" - so now they say - well, they just stated
the numbers and how large a 'sample would have to be
in order to give a one per cent precision.and to
just reiterate those, it was for this locus a sample
size of 907 individuals, which they @idn't meet in
this study. Now they say well, suppose we had a
pre—-established precision of 4 = .05. What they're
saying now, we did the calculations on how big the
sample sizes have to be to have a one per cent
precision, how big would the sample sizes have to
be to have a 5% precision, aﬁd to continue: "Assuming
a desired precision of 4 = .05, the analyzed sample
size for these three loci (D2S44, 151 individuals;

D14sS13, 82 individuals; and D1574, 78 individuals)
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is larger than the estimate (37, 75 and 71
individuals, respectively)", which they had in their
sample, so what they're pointing out kere is that
indeed, to have a precision in your bin frequency
estimates where you need to have a precision
pre-assigned and predetermined of one per cent, you
would need these very large samples of 907, at least.
If you were willing to accept a- 5% error margin in
the frequency of the most frequent bin the
prediction is that you would need 151 individuals,
so in that context I think — I hope I haven't l:een
too didactic here or whatever, but in this context
it doesn't necessarily mean that if you had a sample
as we had of 750 individuals that we couldn't make
precise estimates. Cur estimates are likely not to
be within the one per cent range in each freguency
but they're certainly within a 5% range of each
frequency from this context.
C.K., thank you, Doctor, and I Lelieve you already
stated you were not familiar with Dr. Lander's
article, "The Population Genetic Considerations of
Forensic Use of DNA Typing", known tasically as the
Branbury Report?
I'm not femiliar with that particular publication
of his. I have read the Nature article which we
were referring to yesterday, and in fact,'he has -
I've seen a recent commenﬁary that he had in the
American Journal of Human Genetics which I think is
guite up to date, in fact.
Did you say you were cr were not familiar with

Ronald T. Acton's paper on "The Comparison of VNTR

Allele Freguencies in White and Black Populations"?
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I'm not familiar with the actual publication, I have
not read it. I am familiar with the general
conclusions that he's arriving at and I've just seen
it commented upon in some other publications that he
has found significantly significant - well,
significantly - significant ctatistical differences
between black populations and I think it's either
Alabama or Georgia, I've forgotten which of the
southern states he works in, but I know it's - and
I would say what he has found is comparable to the
findings that we have with the R.C.M.P. data base
with the Canadian aboriginal populations, and I'd

say it does show that -

COURT: I think you covered this yesterday, Mxr. Furlotte.
FURLOTTE: Pardon?

COURT: You asked this guestion, you covered this area

vyesterday.

FURLOTTE: Yes, I covered the area, but again, I thought

he said yesterday that he wasn't familiar and I just

wanted to make sure.

COURT: VYou said, "I know Dr. Acton, he comes from

either the University of Georgia or the University

of Alabama”, and he would rate his expertise quite
high, and then went on.

Would you agree, Dr. Carmody, that the Hardy-Weinberg
equilibrium is not a law of physics but that it -
which must apply to a population and that it is a
testable description of whether the population is
genetically well-mixed? Would that be appropriate?
Yes, I would agree. I agree it's not a law of
physics, it's a law of statistical prediction of how

nating occurs in a population If the criteria and
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assumptions of that law are met it should be an
appropriate description of a population and one can
use it, as we call in sciences, as a null hypothesis
that you can try to refute, and if there is a
deviation from the assumptions and if you have a
large enough sample, one should be able to statistic-
ally show that that law is being violated, but it
is not a law of physics, I would agree.
Could there be measurement imprecision caused by
loading variations in the analytical gels?
That's known to be the case. That is, if you load
too much DNA, in great excess, you can affect the
migration rate through a gel. Béyond that it's
getting into an area of expertise that has to do
with physical biochemistry here that I don't feel
I'm gqualified to say much further, but I do know
that you can get, I guess I would call them
artifacts, because of the amount of DNA that's
loaded on the gel. I have some ideas of why and
how that could occur on a biophysical level, but
I'm not an expert in that area.
And if you had that consistent through, say, when
you're forming your data base, then you could have
an unreliable data base?
That could be, but when you're generating the data
base, because that's generated from pristine samples
that have been handled and treated in exactly the
way that you understand they should be, part of
that proper handling is a very accurate knowledge
of the exact amount of DNA that you're loading on

those gels for those samples. The cases where you

get problems with overloading is when you're
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extracting DNA from a forensic specimen, and some
forensic specimens, as you know, could have become
degraded or could have been contaminated with
various things, and there sometimes, I understand,
with forensic specimens the amount of DNA that you're
loading is known very much more poorly than you
would with the standards that are loaded on to
create a data base, so I think the loading, an
excess or underloading in the specimens that are
used to create the data base, I don't see any
problem with those. I think it's the forensic
specimens that there can be a problem with.
O.K., so there's no need for overloading with, as
you say, pristine samples?
No, because in fact you have a very good idea and a
very precise idea of how much DNA you actually have
because you've used known volumes of blood or
known volumes of whatever and it's just very
precisely known.
And your protocol ought to tell you how much you
need?
Exactly.
To run this test?
Exactly, whereas you extract some DNA from a blood
specimen or some kind of contaminated vaginal swab,
it's very difficult to know ahead of time how much
DNA is going to come out of that.
Would it be safe to say that some scientists
dealing with population genetics feels that there
has to be - you know, you have to be faced by
incorporating some reasonable estimate of operator

and measurement error in the final probability? As
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I understand it from your testimony yesterday, when
you're calculating your final probabilities there's
nothing in the end product that calculates for
operator error during the process of running your
probes?

That's right, that's correct, and I think that comes
under quality assurance again and custody of samples
and so forth where as one can imagine in a laboratory
it in fact is - there's always the probability that
one could have mixed up two samples or that a

sample had become contaminated or something like
that. I think to address those issues, from what
I've seen and from what I've seen of the protocols
followed in the foremsic labs that I have any
knowledge of in Ottawa and the FBI laboratories in
Quantico, Virginia, there I think they take the
utmost precautions to aveoid any possibility of that,
and I'm convinced that the chance of operator error
in the labs that I see in Ottawa and when I've seen
them do these procedures is very low. Unfortunately
it's one of those things that is virtually impossible
to gquantify, to my knowledge, and you know, there's
always a possibility even in these procedures of
loading a gel that you load something in the wrong
lane or whatever. I think the chance of that
happening is very, very small but I can't put a
number on it and I wouldn't know how to factor it
into the eguations.

Is that some reason why some scientists feel there
should be an upper confidence level of maybe 95%?
Well, 1 have seen some people - and there was a

letter to the editor in the American Journal of
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Human Genetics earlier this year, in January-February
where they tried to use some data from the FBI
laboratories in Quantico where there was in 500
runs in their data base one mistake or something
like this, and saying well, if that's the probability
of operator error of one in 500 we should factor
that somehow into the egquation. That's the only
thing I've seen actually written on that of a
guantitative form. I haven't seen, actually,
somebody write and say that's the reason for putting
a confidence interval on it, but I would say in this
particular case that applies to any laboratory
procedure of any sort. One can imagine operator
error in standard blood grouping. There's always
a probability that somebody has called something an
A blood group when in fact they used the wrong
reagent and it actually was a B or O or whatever.
But if there are never any proficiency tests or
blind trials, then operators may have & tendency to
get sloppy if they know they're never being checked
out?
If there are never any proficiency tests and quality
assurance and so forth and re-running and standarxds,
then there is a problem. I know that that's not the
case in the R.C.M.P. laboratory. They have
proficiency standards, they have guality assurance
standards, they have measures of replicability and
reproduceability, reliability, that meet the highest
guality control that I'm aware of. I guess if I
could just continue, and I don't mean to belabor my
answer to the guestion, but in virtually all these

cases where you're involved with forensic work, when



- 170 - Dr. Caxrmody - Cross

(Voir Dire)
you're trying to see whether two specimens match,
what is going to happen if there is operator error
and if there's some problem in the procedure is that
you will get a false exclusion much more likely than
you would get a false inclusion. I mean, it's just
overwhelmingly the case that if you're going to make
a mistake it's going to give you the wrong answer
and it's more likely to be in the direction of giving
you an exclusion. I use the analogy to if you were
to drop your wristwatch there's a probability that
it might keep better time after you dropped it, but
more likely it would keep poorer time, and that's
the same analogy here. When you make a mistake it's
going to lead to results that would exclude, you
know, they would be wrong and they would exclude
more likely than they would have given you a false
inclusion.

THE COURT: Does your objection, Mr. Walsh, extend to these
answers that have just been given?

MR. WALSH: No, My Lord, but as much as those answers are
helpful to the Crown to no end, to the nth degree,
to use a statistical term, I still maintain my
objection that Dr. Carmody has not been declared an
expert for the purposes of this particular proceeding
and I'm not going to -

MR. FURLOTTE: My Lord, we could have him declared an
expert for the purpose of this proceedings if that's
Mr. Walsh's desire.

THE COURT: No, carry on. Sorry I started up.

MR. FURLOTTE: Now, you were given a copy of Dr. Shields's

report in a case in the States that the FBI were
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involved in?
Yes.
Were you also given a copy of Dr. Hartl's report
from the Yee case?
Yes, I have read Dr. Hartl's report in the Yee case,
yes.
The problem that Dr. Hartl found with the rebinning
of the FBI's data base, could that occur in the
R.C.M.P. data base? Is it possible the same thing

could happen -

WALSH: My Lord, I would like Mr. Furlotte, please, if

he would, to éctually read the particular provision
and the context in which it was made. I make an
objection to that particular guestion as he's
phrased it.

0.K., I'll read from Dr. Hartl's report at Page 5:
"The results of the analysis were guite astonishing.
Unless I had been told that these bands were from
the same individuals I would have been forced to
conclude that the sampled individuvals were different.
In fact, if the laboratory protocols and scoring
were reliable the probability that the samples are
actually from the same population is so small that
it is off the published charts, and when I £ried to
calculate it by hand I found that my calculator
balked because the number was too small for it to
handle, so very conservatively let us say that the
probability of the tests and retests matching so
poorly even if they were different samples from the
same population is considerably less than one in
one million per locus", and you're aware that Dr.

Hartl in that case, the FBI had rebinned and they
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had rerun the same DNA from the same individuals
and come out with astonishingly different results?
That's right, that was in an early test where I
believe it involved 50 specimens that were run once
and then run again, and indeed, that was guite
worrisome at the time, that that would happen in
that laboratory. Since then they have run any
number of new ones and I think levels of quality
assurance and proficiency testing and so forth have
gone up markedly since that time.
So it's amazing what guality assurance can do?
That's right. That's right, and again I know it
seems perhaps to - the legal process that a period

of two years or 18 months is miniscule in the time

that things go on. In science, and in this particulp.

area of scierce, things are happening weekly and we
are working on a different time scale, and so the
fact that that was the case two years ago and in
some tests done two years ago is, I guess, to the
legal system like something that happened in maybe
1850, I don't know. That's a sort of comparable
scale, that things are happening very quickly here
and these procedures are evolving at a very high
rate.

O.K., I'll go on to read from Dr. HBartl. He says:
“On the other hand, these data are known to come
from the same group of individuals. What is one to
make of this? In essence the discrepancies mean
that the FBI is unable to identify its own agents
as being themselves".

That's correct, in that test of two years ago, yes.

It's a nice irony to that sentence, yes.
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And, "The only plausible explanation that I can
fathom for discrepancies is that the electrophoresis
protocols are completely unreliable". Would that
have been a fair analysis?
I don't think a fair analysis at the time, I think
he's being a bit exaggerating there and sarcastic
and so forth but -
0.X., "or the scoring so sloppy and subjective that
little or no confidence can be place on the statement
that two genotypes match". It says, "For unknown
but very serious reasons identical bands are being
classified into very different bins on different
runs and this invalidates the entire binning
procedure”. Would you agree with that?
He said that at the time and I would agree that he
said that at the time, and that I've since in fact
seen a letter that he has sent to a justice in - not
a justice but district attorney in the United States
where he is quite concerned about the fact that his
submission in this particular case, I think this is
the Yee case, has been widely cited and used in other
cases where he feels it is quite inappropriate and
he is gquite concerned that it is being used in this
way, because in my opinion I think it pertains
specifically to that particular that was done once
in the FBI laboratory.
Well, on the FBI's data base?
Data base in the FBIl's laboratories on a particular
set of standards some two years ago, and I think to
keep dragging that up today is not relevant, but
that's my opinion.

But it may be that some other forensic laboratory is
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actuwally doing it right?
It may be that some of them are doing it right, it
may be that none of them are doing it right.
Have you checked the R.C.M.P. data base like Dr.
Hartl checked the FBI data base?
I kxnow that I've done tests where if you take half
the data base and compare it against the cother half
of the data base, you take the data base from
Vancouver and compare it to Ottawa, or ycu take
Kingston versus Ottawa or versus Vancouver or
whatever, that there's complete consistency, and
there's never any difficulty -
But you haven't run the gels over or anything like
that?
I haven't run the gels over, no, but there has been
proficiency testing done and guality control, and
there have been many tests of the same sub-set of
samples run again and again.
BAs a result of Dr. Hartl's discovery with the FBI
data base and the binning do you know whether or not
the R.C.M.P. decided to run a second check on theirs?
I don't know whether they 8id. However, I also know
that in the Yee case the Court decided to use the
data.
Courts do wonderful things.
Because they had expert witnesses that said that it
was 0.K. to use the data, perhaps.
So if a person's DNA was run twice and it was out by
as much as, say, 5% or - it could fall in different
bins when you would rebin it, could it?
It would if it was out by greater than 5%. It could

fall in different bins. In many cases it would fall



- 175 - Dr. Carmody - Cross
(Voir Dire)

in the same bin because the bin widths are roughly
on the order of nine, ten per cent, but there are
some bins, particularly some that are 6% or whatever,
where if you were off by 5% you could be in another
bin.
I believe Dr. Hartl referred in that context in his
report, he referred to the works done by Dr. Acton,
and Dr. Hartl, I believe, stated that: “The most
detailed evidence for population subdivision in
Caucasians in respect to VNTR's is given by R. T.
Acton, L. Harmon, R. C. P. Geo and B. Budowle" - so
it's not that one - "entitled Comparison of VNTR
Allele Frequencies in White and Black Populations”.
I guess even Bodowle was a co-author of the Acton
paper?
I'm not sure of that. I know there was a case where
some of Bruce Budowle's datz was used by some people,
in fact without his consent, and his name was put
on the publication without him ever having seen the
publication, and perhaps it's considered hearsay but
I understand he was guite disturbed by that, and I
don't know whether that was the publicatién or not.
I confess I'm not famili;r with that publication.
And Mr. Budowle works for the FBI?
He works for the FBI, he's the very strongest
proponent of the fi;ed binning system and has been,
I1'd say, one of the leaders in the forensic use of
DNA in the United States, yes.
Now, Dr. Hartl states in his .report that ~ he says,
"Burden of proof in claiming that a sample is

representative lies with the c¢laimant and not the

doubter". Does that usually apply in science?
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I don't know. I think that that varies. Science
proceeds - when you have a sort of generally
accepted theory in law I think the burden of proof
lies with the doubter, but when a law is not that
securely accepted or a theory is not that securely
accepted, the burden lies with the people who are
proposing that rule, so I think it would vary with
the particular scientific guestion at issue. I'm
trying to make the point that if somebody were
questioning gravity or something like that I think
the burden of proof would be with the doubter and
skeptic, whereas if somebody were doubting some
theory of how the immune system worked the burden
of proof might well be with the person who was
supporting this new theory.
Dr. Hartl, when using the Hardy-Weinberg fregquencies,
he stated that: "Several witnesses in the instant
case seemed to assume a priori that alleles in a
population must be statistically independent of one
another when they become combined into genolypes.
However, this is an unwarranted assumption and it
is generally unjustified unléss appropriate
preliminary studies are carried out to verify it",

and Dr. Hartl claims that those studies have not

‘been done.

Well, again that is a report that's a bit.old by
the standards of progress in this field. I have
given in earlier testimony in this hearing evidence
that I have done tests. Tests have been done by
Devlin and Risch to see if there‘'s any excess
homozygosity, almost a year ago now they did that

test. All of these things I think supersede the
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testimony and the contentions that Dr. Hartl was
making in the Yee case. If I could reiterate again,
I think the burden of proof in that particular case
that was accepted by the court was that in fact the
use of DNA was appropriate, reliable, and accurate
enough to be used in that particular proceeding.

Q. That was the test the courts used, but Qhat test is
generally used in science?

A. The test that's generally used in science is to, if
you have a guestion like this, you get empirical data
to test it, and I feel that I've presented results
of what I've done with the Caucasian data base here
in Canada that indicate clearly statistically that

there are no strong deviations evident in that data

base that -
Q. I think we went over that yesterday.
A. Yes.
Q. And I told you why that maybe because your study

was extremely limited that to large - or wide bands
of population contributing just because you took it
from a small area, the Kingston Base, but those
people come from everywhere and we know it, that's
not -

MR. WALSH: Is this a question or again are we testifying
here?

THE COURT: No, this is evidence that Mr. Furlotte is giving.
Are you giving evidence, Mr. Furlotte?

MR. FURLOTTE: ©No, My Lord, I'm just -

THE COURT: Good.

MR, FURLOTTE: Nobody would listen to me anyway. However,
Dr. Hartl states, he says, "In terms of general

acceptance it is my opinion that a gualified
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reviewer of a journal article submitted for review
would not allow a gratuitous assumption of Hardy-
Weinberg forensics to go unchallenged", and aside
from Dr. Bartl challenging the reliability of the
data bases being compiled by the FBI and supposedly
by the R.C.M.P. in view of this evidence that there
was likely substructure out there, and I believe you
stated that it is now before a scientific panel?
There is a National Academy of Sciences in the
United States that has struck a committee that is
coming up with recommendations in this area.
When can we expect a report from them?
You'd have to really ask them. My understanding is
that they felt that the report was going to be out
several months ago, and I am not familiar with what
their new projected timetable is or whatever.
And how many scientists are on that panel, do you
know offhand?
I don't know offhand. I know that Dr. Lander is a
member of that panel. I know Dr. Caskey is a member
of that panel. I think Dr. Kidd is but I'm not
sure, I don't know the entire composgition of that
panel, but it certainly is of pre-eminent composition
and I would guess it's on the order of a dozen or
more people with the various researchers that work
for that. It's something like the equivalent of
what we might here in Canada call a Royal Commission,
if you will.
S0 it must be a very major and legitimate concern?
It certainly is. On the other hand, I counld say in
tems of astatement that you read just a moment ago

that Dr. Bartl felt that no peer review journal
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would accept a publication - and I forgot the exact
words there, but I can cite publications that have
appeared in peer review journals since that time
which I think answer his guestions that again I
would say reflect the state of the art two years
ago, and I think they have been superseded by later
empirical data, later studies, later publications in
peer review journals.

Q. Viell, he just says it wouldn't allow a gratuitous
assumption of Hardy-Weinberg frequencies to go
unchallenged, and the fact that the panel has been
set up is evidence that it's not going unchallenged.

A. Well, that panel is not looking solely and strictly
and in isolation at the question of Hardy-Weinberg
equilibrium. They're looking at the whole issue of
the DNA and the use of DNA evidence for forensic
purposes.

Q. Dr. Hartl also states -

MR. WALSH: My Loxd -

THE COURT: Don't you think, Mr. Furlotte, really, that
we've beat poor old Dr. Hartl to death, and you're
sort of fighting a losing battle with him, too,
aren'tlyou?

MR. FURLOTTE: O.X. 1Is it possible, then, Dr. Carmody, that
the theoretical foundation of probabilities lies
in Mendel's laws and not in Hardy-Weinbery, that
the validity of Mendel's laws for nuclear genes in
humans is not in dispute and that whereas use of
the Hardy-Weinberg principle requires a multétude
of gquestions and often invalid assumptions that it
would be better to use the Mendel's laws and not

Hardy-Weinberg?
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Unfortunately that's not the case and that's not

the situation. Alas, it would be great if we could
just rely on Mendel's laws where it's so simple to
calculate the probability that two siblings are
identical in genotype. In actual real populations
the world is more complex than just analyzing what
happens within a family. As you can see, there are
influences of population size, there are influences
of historical origins of populations, there are
different ethnic groups and so forth that have to be
addressed in real populations and that Mendel's laws
are insufficient to draw the conclusions that we
need to extract from real populations. I think that
was a difficulty when this area was first started to
be used in forensic applications in that molecular
biologists felt very strongly that, well, we know
Mendel's laws, everything that happens genetically
is predictable from Mendel's laws, and they diédn't
appreciate the fact that indeed there are complexitie:
when one looks at populations that are not derivable
from Mendel's laws, and so one needs to resort to
these other statistical tests, pamely the Hardy-
Weinberg equation, linkage disequilibrium, and one
of the reasons that people like myself have been, I
must say, dragged into this area, if you will, is
that in fact the molecular biologists and Mendelian
geneticists didn't have the sensitivity to realize
that in fact you can't just use Mendel's laws to
analyze these data, and so I would strongly disagree
that Mendel's laws are all we nead. It would be
marvelous' if that was the case but the real world,

alas, is too complicated for that.
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I believe, then, from reading Dr. Hartl's report that
he is in agreement with you that an upper confidence
level should be used also?
Well, he believes, I guess, in terms of making any
estimates, that when you say it's a probability of
one in five million that the precision of that
really has to be conveyed by giving some kind of
confidence interval or some kind of measure of how
accurately we really mean that figure, and if we
say one in five million we don't mean that it's not
one in four million or one in six million or, in
fact, whatever the confidence interval you.can put
on that, and that confidence interval is determined
by the sample size that you had to base that estimate
on, and sometimes when we guote these estimates of
one in five million it conveys this precision to it
that is, I would call it spurious, and I think that
has to be conveyed by saying that well, we know with
99% confidence it falls in this range, and we can't
really be any more precise than that, and so I
would agree with him, yes, to answer your question,
that we need to use some - and to convey some
indication of the softness of thig estimate, if you
will, if I wanted to call it that.
I think one other concern of different scientists
is that in using the product rule that if you're
making errors along the way, and they can be little
errors, that you keep multiplying error upon error
upon error, and we come out with a ridiculous error.
Well, that's why as you see in the submission I made
in writing that in fact, indeed, you can start out
with an indiQidual imprecision of when you say at

a locus it's one in 78, that could range really from
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worry of the false exclusions. I think properly
our justice system is more worried about false
inclusions than they are false exclusions, but one
always has to worry about that side, too, that you
don't want to exonerate guilty people.

But the R.C.M.P. assumes without taking in the
probability of possible false positives - the R,C.M.P
assumes that there are no false positives when they
do their calculations?

No, in fact, this calculation that we come up with
that's saying one in five million or whatever, that
essentially is the probability of a false positive,
that it could be somebody else and not the accused.
In the final analysis of Dr. Hartl in the FBI data
base of the rebinning he found that according to the
FBI test and retest data the probability that the
same FBI agent was assigned different genotypes in
the two tests was 84%.

That's what he wrote two years ago, yes.

And therefore that brought it down to a probability
that the FBI was only right 16% of the time?

Again I would -

That was his calculation?

That was his calculation. I think his caleculation
is right. I would say again I don't feel it has
relevance two years later today, and Rartl himself
has written that he 1s guite concerned as to the

way this report that was written for the Yee case
has been used, in his words, I think he used the
term abused, in using it in other cases, because I
don't think it‘s relevant any more,

Because as far as you know the FBI has done a third

rebinning and remeasuring?
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MR, FURLOTTE: My Lord, I think that's a very unfair
comment, and undeserving.

THE COURT: All right, we'll take a l5-minute recess.

(BRIEF RECESS - RESUMED AT 11:35 a.m.)

(ACCUSED IN DOCK.,)

THE COURT: All right, Mr. Furlotte.

MR. FURLOTTE: Dr. Carmody, are you familiar with the article
by Dr. Lewontin entitled, "Population Genetic
Problems in the Forensic Use of DNA Profiles"?

A, Is that the submission at the Yee or Jakobetz? I'm
not familiar with a publication with that title, I
mean a publication in a peer review journal of that
title. I have read a submission that he made, I

think it was to the same proceedings that Hartl's -

Q. Same proceeding as Hartl.

A. Yes, but that's what I would be familiar with.

Q. Are you familiar with that report?

A, Yes.

Q. I attempted in the past to just get you to comment

on the basic assumptions of these experts but Mr.
Walsh continues to object to that pattern so he
wants me to refer it to you, so maybe i'll give you
a copy of it. 1I'll refer you to certain page

numbers, Dr. Carmody. On Page 3 in that report -

A. Yes.

Q. Entitled, "Under the Genetic Substructure in Actual
Populations”.

A. Yes.

Q. The last sentence of the first paragraph states:

"In the end, however, as I discuss below, what needs
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to be done if DNA profiles are to be used for
making probability statements in a forensic context
is to go out and get the data on VNTR's directly"”.
He states, "There will be significant genetic
substructure among biological sub-populations in a
conglomerate population like the Caucasians of North
Bmerica if the following things are true: (1) there
was genetic differentiation among the ancestral
populations that contributed the immigrants to the
population in question; (2) only a few generations
have passed since the mixing and/or, (3) there is
pronounced endogamy such as that descendants of the
original immigrants tend to marry each other rather
than forming a large panmictic biological melting
pot”, and then on Page 4 he states: "In fact, all
three of these conditions are true within the North
American Caucasians, black and Hispanic census
populations. Thus these census populations are not
internally Ppanmictic but consist of genetically
differentiated subgroups that must be separately
specified when a probability calculation is to be
made in a particular case". WNow, does Dr. Lewontin
suggest that if a crime was committed in a particular
area, then we should submit to a population data
base for that particular area?
That's what he is saying here, ves.
And I believe on Page 6 he was using an example
between the Poles and the Italiansg?
Yes.
And where frequency might be one in 540 for the Poles
it could differentiate by as much as 162,700 for

Italians?
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A. That's a calculation, yes, based on these three
genetic loci, not VNTR's. This is some blood
grouping data that he has, yes.

Q. And a concern amongst many scientists in the general
community is that these differences may also apply
within the Caucasians in North America?

A. That's correct.

Q. And if that difference, one in 540, where you stated
yourself that you would probably convict in one in
10,000, but here in the Italians we have oOne in
62,700 and a different sub-group may have a
frequency rate of one in 540 which would hardly
bear attention in a court?

A. Yes.

Q. So there could be substantial and crucial mistakes
being made if we are not aware of the effects of
sub—-groups within a population?

A, This is what he's stated in his example here, yes.

0. And I understand you rated Dr. Lewontin as the
best in his field?

A. I would say as a population geneticist he is

pre-eminent.

Q. I believe yesterday you ranked him as number one in
the worlgd?
A. If I had to do that ranking I guess I would put him

there, yes.

THE COURT: But, Mr. Furlotte, you've had the witness read
that into the record, but are you going to follow it
up with any question or are you just using tﬁis
witness to get this into the record or are wWou going
to ask him his opinion on that?

MR. FURLOTTE: I intend to follow on that. I have one other
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MR. WALSH: My Lord, this is the process that Mr. Furlotte
has followed since yesterday. I objected till T
was hoarse in terms of I kept referring to the
Anderson case and Mr. Furlotte has Dr. Lewontin,
he's going to have Dr. Bartl, he's probably got
some more there that he wants to testify. I'm going
to bave a hard time cross—-examining, obviously, not
that I would make too much inroads, but that's the
point, he's misusing this information in the Crown's
humble estimation.

MR. FURLOTTE: No, My Lord, the purpose of this is the
Crown is trying to prove through these witnesses
that the Hardy-Weinberg formula and the product rule
is valid in the forensic field and that it is
accepted in the general scientific community. This
evidence that I am putting in this way is to show
the Court and anybody else who's interested that
there's a good chance it is not generally accepted
in the scientific community and I am testing on
cross-examination the validity of the opinions of
the Crown's expert witnesses who are coming to court
and saying that it is generally accepted in the
scientific community.

THE COURT: 1I've made clear that I'm not accepting these
quotations from articles as evidence of the contents
of the articles, I've made that abundantly clear.
They'‘'re being allowed in or -

MR. FURLOTTE: Well, it's a guestion of weight that you
would want to put on it, that's your discretion.

THE COURT: No, they're - well, they're not evidence. They'we tr
basis for asking this witness comment on the thing.

Presumably at some later stage of the voir dire you
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will have a witness, Mr. Furlotte, who will perhaps
suggest these as being valid - this being valid
doctrine or whatever and then vou will have tested
the Crown witnesses against it and so on. If you
had a witness who says, look, these are my views,
what this gentleman put in that article or in that
submission, and if you hadn't tested the Crown
witnesses on those things, of course, that would
have weakened your own case, so you're guite properl)
doing this, I see no objection to this whatever, bput
I was merely pointing out a minute ago that you
haven't - you've posed the guotation or the substanck
of this report to the witness but then you haven't
followed it up asking his opinion or doing whatever
else you're going to do with it, so -

MR. FURLOTTE: This is the last one that I want to refer to
for this particular field.

THE COURT: All right, but you will be asking questions
about this, will you?

MR. FURLOTTE: Yes, and which includes Dr. Hartl also.
Now, Dr. Carmody, I believe you stated that the
product rule and the Hardy-Weinberg formuia is - it's
proper to calculate frequencies?

A. Yes, from the empirical evidence that I've examined
and tested statistically I feel confident that it
is the proper approach.

0. And I believe you also testified that it is generally
accepted in the scientific community?

A, I believe that there's a general acceptance in the
scientific community of it, yes.

Q. I pointed out to you that - and let's see if you

agree with me or not and I'm not misstating something
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here - Dr. Lewontin does not agree with that?
He gave examples in this report that shows that he
does not agree with that until there's more
empirical data, yes.
And that it's unreliable?
Well, he's saying that one needs more empirical data
is my conclusion from reading what he says.
And Dr. Lander does not agree with it?
Dr. Lander also is saying that we need more
empirical gata.
And Dr. Hartl?
He's saying that we need more empirical data.
Dr. Ron Acton?
I don't know exactly what I said earlier that I
haven't actually read things that he has written,
I am guessing that he's saying that we need to
address the question of population subdivision and
get more empirical data but I have not actually
read what he's written,
So there are a considerable number of eminent
scientists in that field of population genetics that
disagrees with those people in the scientific
community who accepts it?
Yes.
And you don't know the numbers as that maybe there's
more that accept it or more that reject it because
a poll was never taken?
That's correct. In my opinion and in my judgment
there are also pre-eminent people who feel as I do
that the empirical evidence that we now have is
strong enough to support using the Hardy-Weinberg

equation and the product rule.
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But that's a position the forensic field took from,
I suppose, Day ) when they started bringing this
evidence into court. That's not something that
they've now formulated, they were of that opinion
to begin with, were they not, the proponents of it?
I suppose they were. I wasn't involved with it at
that point.
Are you aware of any of the proponents for it to
begin with who are now opponents? Which ones have
switched?
I think Dr. Lander is one, ipn fact. I think that
he originally - and he is not a population geneticiskt
In fact, coming from molecular biology he was
perhaps typical of molecular biologists who felt
that there weren't any problems that had to be
addressed in terms of population genetics. In fact,
I would say that there were many people from the
molecular biology end who weren't sensitive to some
of the complexities and difficulties that one can
run into in real populations, particularly human
populations, and I think Dr. Lander was one who was
supportive. He's still supports developing the
technology and feels that upon getting further data
it can be used, but he is one that is now, I would
say, expressing skepticism about the use of the
BHardy-Weinberg equilibrium and linkage and the
product rule without further empirical data.
And what about Dr. Caskey, has he changed positions?
Not that I'm aware of. I believe he also testified,
and I haven't seen anything written that he submitteﬁ

to that same case that both Lewontin and Hartl
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testified or submitted documents to. I don't know
what his present position is. I believe he is on
the panel of the National Academy of Sciences in
the U. 5., he may indeed be the chairman of it, I
don't recall, who is investigating this further.
1 don't know what his current position is and I
haven't seen anything that he's written on it.
What about Professor Weir, do you know him?
Yes, I do.
Do you know whether or not he accepts the Hardy-
Weinberg equation and the product rule being used?
I know that he's been involved in doing statistical
tests and I haven't seen anything written by him yet
but I believe that he supports it.
You believe he supports it?
Yes.
Dr. Carmody, before you came to court this week, and
I guess prepared to rebut the evidence that's going
to be given by the defence witness, Dr. William
Shields, did you consult with Dr. Kidd?
No, I 4id not. I have had no personal communications
with Dr. Kidd for two years.
Did you consult with anyone?
I have consulted and spoken with some people in the
Los Angeles area, Charles Brenner and Jeffrey Morris
I have spoken with a population geneticist at York
University, Brian Golding, about these matters.
I have spoken with a colleague at the University of
Ottawa, Donal Hickey, about them, another colleague,
Linda Bonen, about them, but that's the extent of
the experts in this area that I have spoken with in

population genetics.
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That's in particular in preparation for rebuttal of
Dr. Shields?
No, it wasn't. In fact, in none of those cases was
it with respect to any rebuttal of Dr. Shields'
evidence. I have not consulted anybody about that.
0.K., s0 that's strictly your own opinion?
That's strictly my own opinion and my own knowledge
of our own Caucasian data base.
Do you know Dr. Lawrence Mueller?
I know the pame and I know of a couple of his
publications, yes.
And he is also in the field of population genetics?
Yes, he is.
Do you know his position on whether or not the
Hardy-Weinberg rule and product rule would be
applicable or reliable?
I know he has testified that he has reservations
about it and I would put him in the area of having
the same opinion as Dr. Hartl and Dr. Lewontin and
Dr. Lander at this point in time - at this point,

My Lord.

THE COURT: Thank you, you're learning.

MR. WALSH: I'm happy to know I'm not the only one.

MR. FURLOTTE: We're not sure what we're learning, but we're

learning something. Do you know Dr. Charles Taylor?
I know him. I know him from work on drosophila, the
same organism I work on. I don't know what his
position is and 1 don't know of any testimony or
publications he's made in this area, I'm unaégre of
them.

He, too, is a specialist in population genetics?

Yes.
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You don‘t recall any studies you may have heard of
Dr. Taylor's in regard to foxes?
Foxes?
Yes, on different islands?
That doesn't ring a bell with me, no. 1'm more
familiar with his work on drosophila, I don't know
of his work on foxes on islands, no.
Do you think it would be possible for, say, foxes in
one general area to have all the same DNA like
identical twins?
I wonld find that surprising. The only case where
I know that's been shown for any organism is for
some elephant seals, actually, where they seem to
be completely uniform and monozygous for all of the
loci that have been looked at; none of these that
I'm aware of but all the loci that have been looked
at. I would be surprised if foxes were uniform
through any significant extent of their geographic
distribution, I'd be very surprised.
Do you know Professor Seymour Geiser?
Yes, he's a statistician at the University of
Minnesota, yes, and 1I've seen some of his - or at
least one summary article that he wrote for a journal
called "Chance".
And would you agree that he's - what, Dr. Geiser is
at the School of Statistics at the University of
Minnesota?
Yes.
And the School of Statistics which - Geiser heads
that school?
I don't remember exactly but he is a statistician,

he's a recognized known statistician, and he has
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been looking at this area of population genetics,
yes.

Q. Yes, and do you know what his opinion is on the
validity of the FBI using the product rule?

A, My summary of his position would be that he would
like to be able to have the data from the FBI to be
able to analyze, and in what I've seen written by
him is that he has been‘chiding the FRI for not
being forthcoming with their data to allow other
people to analyze.

Q. Are you aware of any books that are ocut in libraries
on -~ you know, you might not know this particular
book but I have a boock here from my library - it's
titled, "How to Lie with Statistics".

A. It's very interesting, by Darrell Huff. I can tell
you a long anecdcte about that book but in fact it's
a book that when I was in high school first turned
me on to statistics, actually.

THE COURT: What was the appeal?

A. Well, the appeal was, and in fact I gave - I can
remember in Grade ll or whatever I gave a report on
that book in an Economics course that I wa; giving
to show how we can be deceived, particularly in the
news media, by charts and graphs that can distort
the actual numbers, and I've been very sensitive to
these issues ever since. It was in fact - it's
curiously enough the book that really got me
interested to see how statistics has been misapplied
by people who are very naive about numbers, and I
feel that it has been a source of motivation for me
to try and correct that poor knowledge. 1I've been

very active in my own university to try and construct
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a course that we might call colloguially statistics
for poets or whatever, but statistics and statistical
inference for people who don't feel comfortable
using mathematical tools, and I think it's a great
deficiency in our society that we don't have a
better general understanding. Not only is there a
lack of numeracy but particularly in this area of
statistical inference there is a great number of
misconceptions out there that I think - and a great
number of ways that I feel statistics is abused in
the media that I think need to be strongly corrected
in our educational system.
Sometimes it's very difficult to reveal the
fallacious appeal that it does have or to unravel
the false appearances that it has?
Sometimes, but it's surprisingly easy in most cases,
in fact, because people use them s0 naively, and I
would say often in this area of forensics, for
example, I feel that my advice has been sought in
some cases where people who calculate a probability
of one in 78 have the sense that they can really
know that that is one in 78 and not one in 79 and
not one in 76, and they don't have a sense for the
imprecision in that estimate, and I think that that's
an area that people have to understand. 1I've also
been involved in a number of cases where at Carleton
in our school of journalism we conduct nationwide
polls before various national elections and so forth,
and I'‘ve been involved in advising them on how to
design their random samples, and it is surprisingly
more complicated than one might imagine when you're

doing a telephone polling across the nation.
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It's probably something, too, like the example you
gave yesterday about the different birthdays.

Yes.

Your birthday and Dr. Lewontin's is on the same day
and you said you would multiply 365 by 36&5.

That both of us would have a birthday on the 29th

of March, yes.

I believe you used that figure, multiply 365 by 365
to get the probability -

To get the denominator of the two, yes.

But again that's assuming that there's an egqual
amount of people born on the same day every 365
days?

That's correct, and that is a very naive model, I
agree, that in fact -

So that would not be a proper calculation?

That's right. That's right, if you wanted to refine
that you would have to take into account the
distribution of births across the calendar days of
the year, and I know that that is not equally
distributed across the calendar days of the vear.
There's some very interesting numbers involved with
that, too.

Like when all the fishermen are out toc see two monthg
of the year and you can't expect too many children
nine months from now?

Well, that'’s in that particular area, but there also
are some very interesting aspects of that in terms
of different times of the years there are different
sex ratios, for example. There are more males born
at certain times of the year than at others and there

has been some statistical analysis of that and we
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. don't understand the biology of that, quite, because

but I feel we're getting off the -

THE COURT: We're getting rather far afield - or out to sea.

Q.

Dealing with genetics, Doctor, I suppose in some
sense we're looking at - we want to form some kind
of statistical basis as to what would be the
frequency of men having blond hair or men having
black hair or men having brown haix. Would you be
able to do that similar to the way we éo it with
DNA?

No, you wouldn't. There are correlations there,
particularly when you start looking at other physical
traits for people, that to do things like trying to
assume that hair colour is independent of eye colour
or skin colour and so forth, they are in fact
complex genetically determined traits. In some
cases there are genes that have a common effect on
skin pigmentation and eye colour and so forth, so
you would not be able to simply just do probability
calculations as -

It's not just detexrmined on genetic structure, your
hair colour?

Well, it's determined ultimately genetically.

I mean suppose we eliminate bleaches and dyes and
30 forth, presuming, and it's presuming there is
hair available on the individual to determine what
the colour is, but you can't do simply kind of
probability analysis in those cases as we can with
these biologically undisputed genetic loci.

Now, I understand there's a particular - in the gene
for hair there is a particular segquence for the

different colours as with eyes?
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Well, there is. It's not known what it is, where it
is, at the present time. It's not known if there's
only a single location, it's unlikely there's only
a single location. Not an awful lot is known about
that at a molecular level. I could tell you about
eye colour in Adrcsophila but I feel I'm not an
expert in that area so I'm limited, but I know
that there is not a simple genetic basis for
determining hair colour.

Because we notice many times in babies their hair
colouring - or in young children their hair
colouring will change from black to blond and maybe
go back to black as they're growing up.

That's correct, and those of us as we get older
notice the increasing appearance of grey hair.
Don't tell me about that.

Or the increasing disappearance of hair in some
phenotypes.

Does that mean there's a genetic structural change
when the hair colours change?

No, it isn't, because what we're seeing is what we
designate in the study of heredity as the phenotype
which is the expression of genes, and genes change
their expression in some cases at different points
in development, and so that it's not that the basic
denetic structure is changing but which genes are
expressed and in which tissues has a developmental
pattern of expression associated with it.

Is it possible - and you're not familiar with the
testimony given by Dr. Geiser, but is it posbkible
that if we were going to use a 95% upper confidence

level on the FBI data base or, since the R.C.M.P. is
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similar to the FBI, that the computations could
change as drastically from one in 1,000 - or from
one in six million down to one in 1,000, if you used
the 95% upper confidence level?
I think it would be possible. 1I'd have to do some
detailed calculations and see some actual figures
but my reaction would be that yes, I think that
would be possible in extreme cases, yes.
That's a big difference.
Yes, it is.
So if I was accused of something I didn't do and
the basic coming in that - you know, statistical
figures coming in at, well, one in six million or
rather, one in 1,000, and those figures depend on
whether or not an upper confidence level should be
used, I - and would you be greatly concerned as a
scientist even?
Well, I wouldn't because I know the specific case
in detail here, and I know that that would not be
possible with the frequencies that are used in this
particular case. I think in order to generate
what we would call a counter-example, one has to
hunt through that data base and take the absolute
extremes to get that kind of a calculation. I know
that in the case - in the details here where these
loci are in virtually every probe that has been used,
some of the most frequent that are found in the data
base, and that frequency and that highness of
frequency remains consistent through Cauncasian
populations that I've had access to, that we're not
looking at a case where by just shifting a band by

a few base pairs we're going to go from one in three
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million to one in a thousand, it's just numerically
impossible.

Yes, but this is just whether or not the system, if
the system is - you know, there's too much measuremen:
error within it or to allow for different things, if
you're going to use a 95% upper confidence limit on
the system because it might not be proven to be
absolute, and the difference between using that

upper confidence level and not using that upper
confidence level, the product rule gives you a
difference of one in six million down to one in
1,000, and you know, this basically has got - I don't
believe it has anything to do with the individual

or the number of probes, it's just that the figures
can change that drastically.

Well, that's saying - and when I gave those
confidence intervals I was not by any means
proposing that one uses the extremes at each end

of that and taking that for each locus and multiplyin¢
them through and comparing the difference at the

two ends that you come out with of the 99% or the 95%
or whatever on the two extremes like that. I was
proposing, and I'm sure érofessor Geliser would
propose, that in fact you take the best estimate
which is the estimate that is in the middle, and

you multiply that through and you look at the width
of that cconfidence interval, and the width of that
confidence interval that you generate, you can do
that for some extreme cases and that might vary in
the extreme of one in 1,000 to what was it, one in
six million? I've forgotten what the numbers were.
In the same way you'll see in the numbers as I

calculated them, they ran in one case from one in
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175 million to one in 1.3 billion, and I think the
amount of difference that I found there, if you took
the extremes, would be, I think, numerically probably
as great as he found, but he's not suggesting and
I'm not suggesting that you use those extremes in
those cases. Those extremes are just to give you a
notion of the imprecision in that estimate and
they're saying that, well, when you see that
estimate, realize that it could be on the one level,
in the case that I calculated one in 175 million,

or as much as one in 75 billion, and the possibility
of it being down at the low end is no more likely
than the possibility of it being up at the high end.
They're equally likely under this model, and in that
case one takes the best estimate which is in the
middle but it gives you a sense of the fact that if
you were to base this on a different sample where
would your new estimate fall, and it gives you, as
the name implies, a sense of confidence or a sense
of how precise or imprecise that actual mea;ure is.
Is Professor Geiser - or how 4o you pronounce his
name -

Well, in fact, it was interesting because the one
thing I read of his he claimed that the counsel was
-migpronouncing his name deliberately. Now, I don't
know whether that's paranocia on his part or not but
I think it's pronocunced geyser, that would be my
guess, but I have never heard it pronounced by him
so I can't comment. In fact, I've never met him.
How would you term his expertise?

I think it's quite good.

No, but he's not a population geneticist?
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He's not a population geneticist, he's a statistician.
And he's an expert as a statistician?
Yes, and I -
And‘you are not an expert as a statistician, are
you?
No, I'm not, I'm a population geneticist. I have
some expertise in statistics and some in molecular
biology but I'm a population geneticist.
So whether the scientific community - I assume if
you’'re going to get together and decide whether or
not it is valid to accept the Hardy-Weinberg
formula statisticians as Dr. Geiser should be
included in the panel?
And indeed they have.
And this is an expertise that is being evolved?
Yes, it is, and in fact I can mention a number of
statisticians around the world who are involved in
this area. One of them in England is going to be
visiting me in June, his name is Ian Eviett, and
he's published extensively in this area and a
highly well-regarded statistician.
So you would admit that they would be a valuable
asset in determining whether or not the Hardy-
Weinberg formula and the product rule is valid in
this case?
Yes, they are, and we would depend on their
expertise guite heavily.
And if a person such as Dr. Geiser was going to
conclude that, you know, the computing these
statistics the way the R.C.M.P. and the FBI does it
is neither valid nor acceptable in the scientific

community, then they should be listened to also?
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Yes.
Do you know a Dr. Randall Libby?
Randall Libby? The name doesn't ring a bell, no.
And you've stated you've never yourself worked on
forensic samples?
No, I have no experience personally on forensic
samples.
So you could not form the opinion whether or not the
FBI system is reliable dealing with forensic samples?
I know of a study that has been published in the
peer review journals by people at the FBI and with
joint authorship by people at the R.C.M.P. where in
fact they have done, in Dr. Lander's view, the best
experiment that they could have where they have
examined and used specifically forensic specimens
and compared them to blood specimens from the same
known individual, and it's been shown conclusively
that there is no problem with forensic specimens
in this extensive study. I would refer you to an
article published in the April issue of “American
Journal of Human Genetics™ -
But that may depend on which system the experiment
is being processed through also?
And it was done on the system that is run and
developed by the FBI in collaboration with the
R.C.M.P. and is the same system that's been used
for the data that we're present - has been presented
here.
Dr. Carmody, would you agree that without the
knowledge of the freguencies of certain alleles as
represented by DNA fragment sizes in a population

1t 1s impossible to calculate the likelihood that a
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match could arise simply by chance?
Without knowing the fregquency in the population,
yes.
Without knowing the frequency in a population?
Yes. Yes, I would.
And you would not be able to comment on saying well,
it's highly unlikely or anything without the numbers
showing you that it's highly unlikely?
Well, I would say that one can say something is
highly unlikely without having to put a precise
estimate on it. I think we do it every day
colloguially.
But you would have to have some statistical basis
to support that conclusion that it's highly unlikely,
i.e., knowing what the frequencies are?
That's right, so that for example, the monomorphic
probe, for example, that is present 100% and if you
didn't - hadn't done the study to know that, you
wouldn't be able to say, yes, and I know of a case
where in fact because it was felt that the
statistics were not known carefully enough that there
was a feeling in that case that the purpose of the
DNA was not of any value.
Are you aware of any panels out there studying the
implications of DNA in forensic use that they are
recommending the formulation of data bases for
specific communities rather than using a general
one for the country?
I haven't read anything specifically on that. I
know there is a report in the United States by the
Office of Technology Assessment. The title of the

report is "Genetic Witness". I have not read that
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entire report and I'm not sure what the precise
recommendations were there.

MR. FURLOTTE: My Lord, I assess at this time that I will
probably be at the most maybe one more hour with
Dr. Carmody, and I'm just wondering what his scheduls
is for this afternoon, if we want to break for lunch
or go through to accommodate him.

THE COURT: Well, I think we better break for lunch,
perhaps. You would be going one hour and at the
end of one hour I'm going to ring a bell and that
is going to be the end, the absolute end, and protest
will avail you naught, Mr. Furlotte, unless you're
finished in one hour. I give you one hour more,
and then, Mr, Walsh, you're going to require some
time for re-examination?

MR. WALSH: I wounld think, My Lord, probably fifteen
minutes for redirect.

THE COURT: And that would permit you to get away this
afternoon, presumably.

DR. CARMODY: That will be fine, My Lord.

THE COURT: So let's take until quarter to two.

(LUNCH RECESS - RESUMED AT 1:45 p.m.)

(ACCUSED IN DOCK.)

THE COURT: All right, Mr. Furlotte?

Q. All right, Dr. Carmody, I have one last thing to
do with vou and it's basically the same as what we
did with comparing the profiles of Mr. Legere with
one of the victims, Donna Daughney.

A. All right.

Q. And there are a few other comparisons I would like

to make on those autorads. 1'1) get the appropriate
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sizings. 1'll try to put these in order as I have
them on my list. Now I would like to compare the
two sisters, Donna and Linda, which are in lane, I
believe, 3 and 4.

All right. No, it couldn't be, lane 3 is -

Oh, lane 3 is Mr. Legere, 1'm sorry - lane 4 and 5,

it would be.

THE COURT: This is with reference to VD -

A.
Q.
A.
0.

A.

-67.

VD67 and that's for probe D25447

That's correct.

And they would share how many bands for that probe?
Well, they both have a 2963 - sorry, a 2963 in the
case of lane 5 and a 2965 in the case of lane 4.
That puts them into bin 13, and bin 13 there is

.097 -

That should calculate out the same frequency as we
had for Mr. Legere? Mr. Legere fit in that category
also.

0.K., so they both have that band in common and then
you want to know the frequency that they would both
have that band?

Yes, do you have your calculation there that you did
for Mr. Legere?

Yes.

It should be the same as his, would it not, just to
save time?

Well, it's just that here we have two sisters, and
if you want to know the probability that two sisters
have the same band it's one-half. That is if you
have two children from the same parents they have -

they're going-to have received one of the two bands
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from their father and one of the two bands from their
mother, so the probability that two siblings share
a band is one-half.
Right, but if we were - let's do it on the assumption
that we didn't know they were related, O.K., in
order to compare - make the comparison how Legere
fits in in comparison as to how the two sisters fit
in.
O0.K.
It might be better to assume that they're not
related.
0.K., if we made the assumption that we didn't
know they were related, then the probability that
they both had a band like that would be the .097 or
whatever. O.K., I'll - I guess it's .09696 for that.
It's rounded to .97 here but I remember pretty
accurately that that was the probability that one
of them would have a band like that, and then the
probability that another would have a band like
that, if we didn't know they were related, would be
that number times itself, and that comes out to be
.00940 when you do that multiplication.
0.K., now, the next - that's the only bands they

share on that probe?

IYes, one has a 3576 and a 3884 -

They would not fit in the same bin?

They would not fit in the same bin, no, they would
be in bins 15 and 16 respectively.

Now, for probe D1S7 -

Which is Exhibit VD66.

Right.

Again they're in lanes 4 and 52
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Bgain in lane 4 and 5, and I believe they do not
share any bands in this one, do they?
That's right.
0.K., so now we'll go to probe D4S5139.
That's Exhibit VD68, lanes 4 and S. Looks like
they don't share any but I'd have to check the
sizes there.
And I have that they do not share any here either.
0.K., looks to me like they don't, I can just -
that's correct, I corroborate they do not share any
bands for locus D4.
Now, next probe D17579?
Yes, lanes 4 and 5 - this is Exhibit VD71.
They would share one band in that one?
Yes, they have one that was estimated at 1515 base
pairs and the other at 1542, so that would £all in
the same bin, yes. I get that as a bin 5, which is
13.1%, so it's .131 is the probability of that, and
you want me to calculate the probability that they
both had that same size so it's going to be 13.1%
times 13.1%, and I get that comes out to be .01716
or 1.716%.
Now, our next probe is D16S85.
All right, D16S85 -~
That is Exhibit VD70.
Here lane 4 has two bands in bin 1 and lane 5 has
one band in bin 1.
So they would match in one band -

In one band they would match, yes.

WALSH: Just to clarify, My Lord, we're talking about

matches at bin frequencies?

FURLOTTE: Matches at bin frequencies. I would expect
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the band fragment lengths would match, too, because
one is 538 and the other is 537.
Yes, and that particular bin for D16 occurs in over
half the samples so it's a very common bin. I'll
multiply that and that comes out to be the chance of
a match for that particular bin is 25.806%.
O.K., now, the next probe is D10528.
And this is Exhibit VD69. Looks to me_like they
share one band, the 3967 and a 3959. That's in
bin 16 which has a freguency of 4.6% in the
population, and when I multiply that I get .00212
as the frequency of having a match for that band
when you look at two bands in two different
individuals,
0.K., I believe that's all the bands that they share,
so maybe you could do your product rule.
O0.K., so 1'd be multiplying .00212 times .2506
times .01716 times .00940, and that comes out to be -
and would you like me to express this as one over a
number because -
It may help and then you can -
O.K., because the number is, and the way we record
this is at 8.55346 times ten to the minus 8th power.
The reason I'm saying this is because it's not
probably the way that people normally talk about
these very low numbers, but if you express that as
one in a number, that's the equivalent of saying
it's one in 11,691,174. That's what I get as
expressing it in that way.
Bnd I believe between Mr. Legere and Donna Daughney
it was one in 1.8 million, if I remember correctly?
I don't remember the number, to be honest, but I'd

be willing to accept that.



- 211 - Dr. Carmody - Cross
(Voir Dire)

So it looks here if there was much less probability,
if I'm correct, that there would be much less
probability here for the two sisters to match than
there was for Allan Legere and Donna Daughney to
match?
I would say that's an incorrect statistical
inference.
Why so?
Because in fact the numbers that I'm calculating are
in this case taken between known sisters and we are
selecting so-called after the fact, after we see
these numbers, calculating some probabilities and
that they could range from virtually 25% to up to
some astronomical number, and I would say that
there's no statistical difference that one can infer
from the difference that we see in matching one of
these sisters with Mr. Legere, matching the other
sister with Mr. Legere, or matching the sisters with
each other. That kind of little trio of pair-wise
combinations is not going to tell us anything of
statistical value in this forensic case that I'm
aware of.
All right, let me put it this way, if you had the
three individuals, Allan Legere, Linda Daughney,
and Donna Daughney, and you 3did not know their
names, you did not know their sex, you did not know
their relationship, if somebody put these figures to
you and they said, Dr. Carmody, two of these three
individuals are related, which two would you!say was
related?
I would choose the two that had the more frequent

probability.
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The one in 1.8 million?

If that is the closest of the two, and if I were
looking at just these, and if I had just this
partial information.

Yes.

If I did the calculations based on what other
alleles they had and did not have in common, I could
make a better inference by not just selectively
taking the alleles that they share. I could in
fact conclude -

But to do it just on the basis of these alleles

it would appear that Mr. Legere is more related to
Donna than her own sister?

That's correct.

O.K., now let's go on and do another one. Let's do
lane 2, Mr. Murphy.

We'll start with D2 or -

We'll start with D2 again, start all over again.
0.K.

That's the order I have them in so it's easier for
us to keep it together. O.K., D2544 is what we're
dealing with?

Right, this is Exhibit VD67.

Let's compare him with Donna, I guess, lane 4.
Between lane 2 and 4 it looks as though they have
one allele in common. Lane 4 has a 2965 and lane 2
has a 2919.

Maybe on your notes we could put the comparison
between who we're comparing with on the top, O.K.?
O.X., on here, and this was - who were we comparing
on this one?

That was Donna and Linda, lanes 4 and 5.
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0.K., and now who are we comparing?
Now we're comparing Murphy and Donna, lanes 2 and 4.
0.K., lanes é and 4, and they share - looks to me
like one band in common, 2919, You want me to write
on the same thing or -
Maybe so. You could write it all - it would be
this here same calculation at the top.
It will come out the same?
Yes.
O0.K., well, I think rather than get myself confused
I'm going to put Dl over here and I'll take your
word that it's the same bin and we get that.
I don't want you taking my word for it. If you have
to check, you can check.
Well, sure. 2919 is in bin 13 and that's .097, and
I did that calculation earlier so yes, that's
correct.
0.K., now we'll go to probe D1S87.
Which is on Exhibit VD66, and so it's lane 2 with
lane 4 again?
Yes.
Looks to me like there's no matches there.
There's no matches, correct. Let's go on to the
next probe, D4S139.
It's Exhibit VD68. I would say there are no matches
there either.
No matches there either, correct. Go on to probe
D175789.
D17579, where in lane 2 we have only one band, it's
a 1504 but it looks like it would fall in the same
bin as 1515 and maybe even 1309, 1504 falls into

bin 4, and 1515 actually falls in a Q@ifferent bin
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80 - and 1309 -

Are they both on the border?

They're both very close to the border, and if you'd
like me to use the frequency of the higher of those
two -

What would be the appropriate thing to do?

It would be to use the bin frequency that was the
higher of the two adjacent bins in that case, so
let's say for 1504 - so you'd use 29.2%, and the
1515 which, though it's officially in another bin,
would be so close to the border that you'd use the
higher of the two in the adjacent bins, so again
you'd use a .292, that is 29.2, and if you multiply
those together you get .08526 which is 8.5%.

O0.K., s0 the next probe is Dl6S85.

Which is taken from Exhibit VD40, and here lane 2
has a three-banded pattern and lane 4 has a typical
double-banded pattern. As I mentioned yesterday.,
three-banded patterns are taken as somewhat anomalous
because we're not sure of their molecular basis, but
I can go through these calculations based on the
fact that lane 4 has two bands that would fall in
the very first bin and lane 2 has two of the three
bands that would fall in the first bin, I would
guess. This is what, D16? The first bin boundary
is at 1077, so that both of the bands that are in
lane 4 are also present in two of the three bands
that are present in lane 2, 0.K., and would you want
me to calculate -

Whatever is appropriate, Doctor.

Well, it depends on what the guestion is here in

terms of appropriateness.



> © » o »

- 215 - pDr. Carmody - Cross
(Voir Dire)

Well, we're looking for the frequency that they
would share these bands, I guess, so maybe all four
bands should be - two from each?

If that's the freguency - I'm not sure that's the
appropriate question but if that's what you'd like
me to do I can calculate that.

Well, I don't want you doing something that would be
inappropriate, and I think you understand the
technique we've been going through and what I'm
trying to accoemplish in the end so -

Well, no, I'm not. I'm not, I'm just trying to
answer youwr questions.

You're just trying to answer the guestions. Well,
it appears here they each have two bands which would
fit into the same bin, is that a correct assumption?
No.

It's not?

They both have two bands that fit in bin 1.

They both have two bands that fit in bin 1°?

That fit in bin 1, right, and we're calculating -
if you want me to multiply .508 times .508 times
.508 times .508 we're calculating there, and that's
an answer to the question what is the probabilizy
that they would have two bands eachlthat fell into
bin 1. We're not answering the guestion about what
is the probability that they would have two bands
each that match.

Oh, no, no, we're not answering that.

No, we're not answering that, so this has nothing
to do with matching.

No, this has nothing to do with matching.

0.K., and I get that multiplying .508 times itself
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four times I get as an answer .06660.
0.K., we'll go to the next prope, D10528.
This is Exhibit VD69, and again I'm comparing lane 2
and lane 4.
There are no matches, or nothing that would fit in -
That's right, there are no bands that would be
placed in the same bins, right.
0.K., will you calculate those figures, please?
0.K., 50 I'm going to multiply .0660 times .08326
times .00940, and I get a number .00005, which
expressed in terms of the usual way we're talking
about these as one over a number, that's one in
18,735 - is that right? That's what I get. Is that
correct?
Well, you got me, Doctor.
Well, 1'd want to 30 these a little more carefully.
I could have made a mistake by just -
0.K., maybe you could do it ovexr again, then.
O0.K., .0666 multiplied by .08526 multiplied by
.00940, I get again it comes out to the number of
decimal places that I have on my calculator here,
.00005. If I expressed that the way we're normally
talking about these as one over a number it is one
in 18,734.
O.K. Now, again, if you were comparing and you knew
these individuals, we'll say Murphy, Donna and
Linda, and youwre asked - and you were told two of
these three individuals were related, who would
most likely be related to each other?
Well, I would answer and say that the calculations
that you've asked me to do cannot be used to answer

that guestion.
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Because they don't make any sense?
That's right.
Right.
In terms of the question you've asked. They make
sense but they're an answer to a different question.
But we're dealing here with just statistical
probabilities as you're dealing with just statistical
probabilities when you're faced with the product
rule for human identification through DNA analysis?
The principle is the same, Doctor.
The principle of multiplying numbers, yes. I don't
deny that in my calculations I'm using fundamental
arithmetic principles. There is a theory that is
behind using them to answer certain guestions and if
you pose certain guestions one can use arithmetic
calculations to generate an answer to those
questions.
But the bottom line, Doctor, isn't it that you're
using the statistical basis and the product rule
in order to give a good scientific tool to identify
people ~ or even let's leave people out - to
identify events and the best possible chance of
this particular event happening?
Yes, I'm attempting to do that, yes.
And if we were going to use this tool to try and
identify related individuals, i.e., Mr. Murphy and
the two Daughney sisters, as to6 what's the best
probability that which two are related, we come out
with Mr. Murphy and Donna as one in 18,000 a;d we
come out with the actual two sisters as one gn

8.8 million. Now, that's an awful variation when

we use, I will say, the product rule.
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These numbers are not an answer to that question and
cannot be used to answer that question.
Right, but many scientists think that those numbers
and the product rule cannot be used to answer the

question of identification on DNA forensic evidence.

WRALSH: Is that a guestion, a statement, or -

There are some scientists who feel that we need
more empirical data on some populations in order to
answer the question of what the probability is of

a random match between a forensic specimen that has
been found.

And you will agree that in the use of statistical
probabilities and such that results can be very
misconceiving if they are used wrong?

Yes.

As the book, "How to Lie with Statisticsg”?

Yes, I would fully concur with that conclusion, yes,
that statistics can be misused.

Do you know that one of the methods of proving that
an argument is fallacious is that you use - it's
calied - I forget now - refutation by analogy?

I've heard of that logical term, yes.

Would you agree that this might be refutation by
analogy?

I don't think so. I think what you had me do was
to make a perverse caricature of statistics.

That's the plan, Doctor, that was the exact plan,

I suggest that -

And I think it's transparently obvicus to anybody
working in this area and that anybody who thinks
that you can just multiply numbers and get a result

that has some meaning, I think that there is an
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agreed upon Objective scientific basis for the
calculations that we used in this case and bear
absolutely no relation to the perverse caricature
that you had me carry out here and to do these
meaningless calculations, and this is not reasoning
by analogy at all. In fact, it is showing that
indeed one has to know what they're doing and the
people that are doing this know what they're doing.
So it would be helpful if we had experts in
statistics to assist this Court in forming its
conclusion?
I think that I feel confident that for this type of
calculation I - being duly humble, I think I'm an
expert enough in statistics to know that the simple
proper application to statistics of this data would
stand up under scrutiny, as it has, to some of the
best statistical minds that have looked at it.
And I would assume, Doctor, that once the panel
that's investigating this has investigated the
matter sufficiently that time will tell?
I wouldn't agree with that statement. I think that
time will tell probably in any case. I'm not sure
that this panel will have - and I'm sure this panel
will not have the ultimate and final glimpse of
truth, and there may well be other things that are
wrong with it that heretofore have not been
elucidated.
Doctor, as I understood when we started this
discussion yesterday, that you could calculate the
areas of probability that certain people wo;ld
share distinct bands of their DNA, and you could do

that, by using the product rule you cauld do that,
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and that meant if a person who had this band, what
were the probabilities that he shared these two
bands and maybe this band and that band with
anybody else, and you told me you could do that
with the product rule and the same scientific
principles that you're using for identification in
human DNA analysis.
I'm using the product rule but I also remember very
accurately that in fact I said one had to be very
careful about what guestion the application of that
product rule in a particular case where you're
picking and choosing specific bands after the fact,
after you've looked at a complex number of bands,
and youw're just picking and choosing, not random
bands, you're picking and choosing specific bands -
that calculating the probabilities of that answers
a different guestion than the guestion that I think
you were putting to me.
You're not saying I was misleading you?
I say you were putting a guestion that was different
than the guestion I was prepared to answer on the
basig of doing those calculations.
Well, I understood you to understand the question
perfectly when I put it to vou yesterday but now
are you saying you're confused now because you don't

like the results?

MR. WALSH: Objection, he's being argumentative. He's not

asking a proper guestion, in the Crown's humble

opinion, My Lord.

THE COURT: DO you want te answer that?

A,

Yes, My Lord. I feel that at this point I'm not
confused and I believe that my testimony yesterday,

as best I can remember, was saying that when you
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had me do the calculations they were answering a
different question and they were applicable to a
different question than the one you were asking me,
and I think I‘m consistent in my answer to what
you've posed to me.

MR. FURLOTTE: Well, I believe the record will show what
particular guestions I asked you yesterday, Doctor,
and for the purpose, 1 believe, I will be finished
with this witness on cross-examination.

THE COURT: Very well. Thank you. Now, are you ready for
your re-examination?

MR. WALSH: VYes, I am, My Lord.

REDIRECT EXAMINATION BY MR. WALSH:

Q. Dr. Carmody, any of the tests that you conducted for
Mr, Furlotte's interest yesterday and again today,
could you tell the Court what if any scientific
value they do in assisting the Court in determining
the questions that's now before it?

A. I don't feel they have any relevance and any
bearing on any of the conclusions that the statistics
that have been calculated and that have been
presented by myself to the Court - I don't feel it
has any relevance to those calculations or any
bearing on it except to show that perhaps one has
to have some knowledge of how to go about this
procedure in order to carry it out properly.

Q. Thank you, Doctor. Doctor, what if any beliefs do
you have as to whether or not a data base from New
Brunswick would create a statistically significant
or forensically different result than what is present

here?
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MR. FURLOTTE: 1 believe he dealt with that on direct
examination, My Lord.

MR. WALSH: Not to the extent that Mr. Furlotte has over
the last couple of days delved into that issue.

THE COURT: VYes, it was dealt with on direct examination to
some extent, as I recall, in a general way, but I
think you did get into a more particular considera-
tion of that on cross-examination. I';l permit the
guestion.

A. 1 don't feel that from my knowledge of the Canadian
Caucasian data base and from my comparisons that
I've made with a few American Caucasian data bases
that there is any reasonable doubt that the New
Brunswick Caucasian data base would be any different,
that the Caucasian New Brunswick frequencies would
be substantively different from the numbers that I
have calculated.

Q. And, Doctor, Mr. Furlotte asked you questions related
to sampling individual communities, small communities,
in the last couple of days. The fact that small
coemrunities have not been sampled, for example in
New Brunswick or in the Maritimes, what if any
opinion do you have as to whether that affects the
opinions you have given in direct examination in
relation to the reliability of the R.C.M.P. data
base or with respect to the reliability of the
figures that have been generated in this case?

A. I don't feel again, based on the calculations and
the empirical evidence that derive from existing
Caucasian populations that I've analyzed, that I have
any reasonable doubt that applying these to the New
Brunswick Caucasian population causes any concern.

I furthermore feel that having sampled isolated
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communities while to flesh out this science would be
desirable, and I know is going to be continued 1in
future, I don't feel at the present time it has
significant bearing or implication in this particular
case.

And Doctor, Mr. Furlotte asked you about inbreeding
and the effect inbreeding would have with respect
to the calculations or the use of data bases. You
indicated, Doctor, if I'm correct - to preface my
question, you indicated, and correct me if I'm
wrong, that increased - true homozygosity, increased
homozygosity, is a measure of inbreeding, is that
correct?

That is correct.

Apd if, for example, Mr. Legere was to have no
homozygotes, no homozygosity, would that indicate -
what would that indicate to you?

Well, it doesn‘'t necessarily mean that he is not
inbred. I mean the fact that an individual is not
homozygous does not mean that they themselves, that
the indication of homozygosity says about that
population - if you have excess true homozygosity
that of that population there are likely to be
correlations between what band is present for one
allele and what band is present for another allele.
The fact that two bands are not identical in an
individual does not mean that that individual cannot
be inbred.

You're referring to excess homozygosity in the data
base?

In the data base.
&nd is there any concern of yours with respect to

the R.C.M.P. data base in relation to inbreeding or
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any evidence of inbreeding?

No. No, there isn't.

And do you know of any people or any textbooks in
this particular field that have talked about the
coefficient of inbreeding with respect to Canadian
Caucasian populations?

Yes, there have been a number of studies particularly
done in the Province of Quebec where there are
excellent church records that can be gone back to,
and I don't know the figures precisely but I have
seen figures on this in the past that the highest
level of inbreeding that has ever been found in any
Canadian Caucasian populations is on the order of
.003 or something of that nature. That is three in
the third decimal place as a measure of the amount
of deviation from Hardy-Weinberg equilibrium.

And would that have any effect on the forensic
purposes these VNTR's are being put?

In my judgment they would have no significant
impact in changing these frequencies in a statistic-
ally signifjicant way.

And with respect to the - you indicated, Doctor, if
I'm not mistaken, the confidence interval is a
measure of correcting for sampling error, is that
right, or am I mistaken?

I wouldn't put it in those exact terms. I would say
it's a way of indicating the limitations that are
being imposed by having a finite sample size of the
size that was used.

Does the binning method in any way allow for that
kind of - does the binning method do anything similar

to what the confidence intervals do?
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What the binning method does is because it places
bands together that if we had a better technique
would almost certainly in some cases be separated,
neans that the frequency of the bins that we
calculate is probably in most cases higher than the
actval individual genetic variants that we cannot
precisely measure would be in if we had an even
better and more highly and a technigque with a greater
resolution. That is to say that the binning method
is in general a very conservative way of looking at
the frequencies of these actual genetic variants.
Doctor, you had mentioned - Mr. Furlotte had done a
demonstration or asked you some questions in relation
to the probability of finding one person with one
hair in one spot and another hair would be in
another - in the same place at the same time, and
you had referred to Gaudette and Keeping in a
report. Now, would you tell the Court, please,
where you came in in relation to that report? Did
you actually - were vou part of the actual preparatior
of that report or did you consult in it or what did
you actually do?
I consulted in that report, as I think my previous
testimony might indicate. Barry Gaudette who is now
chief scientist at the forensic labs in Ottawa, in
the biology division, in any case, conducted this
study and there was criticism of the statistical
analysis of that study when it was first published.
There were some letters to the editor of the Journal
of Forensic Sciences which Barry Gaudette was
responding to, and he asked me for some statistical

help in rebutting the criticisms being levelled at
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the original study. I have no co-authored
publications with him on that, it was strictly,
again, an attempt to be as helpful as I could.

There was never any contractual monetary relationshig
between us. I helped him in that study and I think
probably it's one of the reasons why he approached
me last Bugust to take a look at their data base.
2nd, Dr. Carmody, Mr. Furlotte asked you a number of
questions with respect to Dr, Hartl, Dr. Lewontin,
Dr. Lander, Dr. Mueller, Dr. Geiser. You indicated
in answer to his guestions that - and correct me if
I'm wrong - that these individuals are saying that
there's not enough data yet before - there needs to
be a collection of more data before we actually go
ahead and use these figures; am I correct?

That is the way I would characterize their objection
to the present use in forensic science.

And do you know Dr. Hartl, Dr. Lewontin, Dr. Lander,
Dr. Mueller, Dr. Geiser have done the work that
you’ve done in relation to the R.C.M.P. data base?
No, they have not. I think that Dr. Geiser, in
fact, in reading the one publication that I mentioned
of Dr. Geiser's in a journal called "Chance", he, I

think I would say inadvertently, made me think of a

way of testing it that hadn't been tested before angd

is sort of unknownst to him the person who made me
think of doing the statistical test that I &id, but
he has not done that test on his data or any data
that he has available or has not published it if he
has.

And do you know if those other distinguished

gentlemen have done the work you've done with the
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R.C.M.P. gdata base?

A. I know they haven't Gone it with the R.C.M.P, data
base.
Q. And Mr. Furlotte made much of Dr. Hartl in relation

to his reports. Are you familiar with the blood
grouping system that Dr. Hartl depended on as part
of - depended on to give his opinion in Yee? Were
you familiar with -

A. I don't remember the blood group system, to be
honest. If you could tell me the name I will be

probably familiar with it but I -

Q. The M.N. Morant system?

A, The M.N. system?

Q. Yes.

A. I know it as sort of a textbook example that I

teach in genetics but I really am not an expert in
serology.

0. O.K., fine, Doctor, and this particular National
Academy of Sciences that you say are now looking at
certain issues on DNA analysis, are you aware
whether or not that includes looking at whether we
should be using data bases for sex offenders to
collect data over time?

A. It has a very broad umbrella that it is looking at
all of the aspects of using DNA -

MR. FURLOTTE: My Lord, I don't see the relevance of this.
That wasn't touched on in cross-examination.

THE COURT: Well, there was a suggestion, I think, in the
evidence given or the questioning on cross-examina-
tion that a lot of things were suspect and because
the committee of the Academy of Science was investi-—

gating it or was set up to investigate it, and I
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don't think there has been any effort made
previously to describe the parameters of that
investigation. I think it's a fair question, Mr.

Furlotte.

MR. WALSH: I'm just concerned, Doctor, I wanted to clarify.

Mr. Furlotte asked you questions about the National
Academy of Sciences and you answered in relation to
that in terms of their looking at DNA guestions.

The questions that they're looking at, do they
include other things other than just simply the
technique in bringing it into court?

Yes, they are. They're looking at every aspect that
seems relevant, including what kind of national data
bases, whether there should be an egquivalent DNA
fingerprint data base kept that is equivalent to

the now traditional thumbprint or fingerprint, as we
normally think of them, data base that the FBI keeps,
responsibility in the United States of state
governments versus federal government, all sorts of
issues of that nature that are not related to
specifically the technique or the analysis per se.
And, Doctor, although Mr. Furlotte asked you a number
of questions in the molecular biology end of the
technigue, I just wanted to delve into one to clarify
something. You gave some evidence with respect to
extra bands -~

In a lane, in a lane you might have extra bands.

And why you had some reasons. Have you done any
forensic testing of human DNA samples yourself

using the RFLP technique for forensics?

No, I have not.

Have you given any consideration to the various

methodological reasons why there may be extra bands?
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I haven't given it close looking at. I have done
RFLP analysis in non-human - with non-human and
non-forensic material, and I know some of the
methodological reasons where you can get extra bands
that have to do with artifacts but I haven't looked
and I wouldn't consider myself to be enough of an
expert to say that I fully understand all of the

ways that one can get artifactual extra bands.

MR. WALSH: Thank you, Doctor. I have no further questions,

My Lorad.

THE COURT: Just a couple of guestions I have, and I'll

give counsel an opportunity to ask further gquestions
on these topics if they want to. One is is the
Committee of the Academy of Science concerned only
with the forensic use of DNA typing or does it
extend beyond that to the diagnostic and -

I think it is but they may well be alsoc considering
the diagnostic, and particularly in the United
States there's guite an industry developing in
paternity testing, and I think they're looking at
that and the diagnostic aspects as well, and
particularly with a lot of issues that have to do
with privacy of information. That is that if you
have information on individuals who should this
information be available to. People are worrying
about whether insurance companies could get privy

to this information, because as this information
grows and becomes more secure in terms of being able
to map more and more regions of the human genome
there will undoubtedly be shown to be correlations
of certain diseases with certain bands, and there is

some concern then that whether insurance companies
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should be permitted tc have this information to make
a decision as to whether you are an insurable risk
or not, s¢ they're locking at a number of issues
that get into, I would call them ethical or bio-
ethical issues. Whether in fact when - if this
technique were used for amniocentesis, for pre-natal
screening, whether that information should be made
available to parents if it would allow them to
decide whether they were to abort a child strictly
on the basis of sex or strictly on the basis of
whether there was a 70% chance that they had a
certain disease, and try to set up kind of objective
policy standards in these areas.

TEE COURT: One other guestion, you testified in the voir
dire in the Bourguignon preliminary -

A, That's right, I 4id not testify at the trial itself,

THE COURT: - and not at the trial, and you're aware of the
ruling made there on the voir dire that while
evidence could be given of the DNA typing techniques
and so on I think it was prescribed that any
reference to problematical chance or whatever would
be - or to matches or the chance of matches would
be that such matches are rare or extremely rare.
You weren't required to face up to the conundrum of
how you were going to describe rare or extremely
rare without using fractions or decimals. Is there
any way it can be done? How was it done in that
case? It was done through Dr. -

A, Dr. Waye, and I don't know if Dr. Bowen was involved
in that case or not. It was done through Dr. Waye

and from what I've heard I think it was in fact
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gquite limiting because defence could not ask
anything that had to be answered by using numbers,
s0 1f defence were to ask, well, exactly what do
you mean by rare or very rare, this is exactly, I
think, the question you're asking, how can you
answer that question without using numbers, and I
don't know what was done. I think it was just - I
think Dr. Waye, as I recall, or what I've heard,
said that it's astronomically rare, and I think
that's in fact what is in the transcript.

THE COURT: Which injected a new level?

A, Yes.

THE COURT: I take it that you would find it very difficult
to testify as to the probability of a match without
resorting to decimals or figures. It would be
almost impossible, I would think.

A, Yes, I would certainly have no hesitation in calling
it rare. I personally would say that the probability
of a match is very rare, but that's a matter of
opinion and is nothing more than that, and @hether
I'm a statistician or not a statistician, a
population geneticist, I can'’‘t define rare versus
very rare except in the case of when I order my
steak.

THE COURT: I was going to suggest that you might be even
getting into medium rare. Now, do you have any
questions, Mr. Walsh, that you'd like to put on
either of these topics?

MR. WALSH: That second topic, My Lord, yes.

THE COURT: I don't think the first topic is particularly

relevant.

MR. WALSH: No. The second topic, Doctor, you talked about
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confidence intervals. In your opinion, Doctor,
could I have your opinion, please, as to whether
you think giving a confidence interval is a correct
way of describing the phenomena that we're dealing
with here, the probabilities of match?

I feel it does because I feel that using the
probabilities in isolation of saying one in 5.2
million can convey a spurious precision in that
estimate that is not warranted on the grounds upon
which it's based, and I think that by giving that

interval, though it's more complicated and it's a

‘more abstract concept and I'm fully aware of that,

conveys to an extent, to the best that I know, the
imprecision of the actual number that is often
guoted in isolation.

Could I have your opinion, please, as to whether
that would be - would that portray an accurate
foundation for any gualitative statement to be made
by an expert? What I mean by that is the use of
the term very rare and then supporting it by
reference to a confidence interval, do you think
that would be - whether or not you would consider
that to be an appropriate way of conveying the
rarities of any matches?

I'm not sure that the question of how you, if I
might put, draw the bin boundary between rare and
very rare, is establishable. If there is some
legal precedent or some precedent that some
judicial committe would like to agree upon as to
what the numbers should be to split between those
two, it is not a question that I feel a confidence

interval or a standard error put on that or any

number of other statistical ways that you cap



- 234 -~ Dr. Carmody - Re-Cross
(Voir Dire)
measure that imprecision will help you. I think
the problem of whether you call & thing rare, very
rare, astronomically rare, is unfortunately in the
mind of the beholder, to an extent.

MR. WALSH: I see. Thank you, Doctor.

THE COURT: Mr. Furlotte, do you want any questions to the
witness on those two points?

MR. FURLOTTE: Just one, I believe. Dr. Carmody, but in
order to be able to say that something is rare,
very rare, Oor astronomically rare, no matter which
term you would use, the Hardy-Weinberg formula and
the product rule would have to be assumed to be a
valid scientific principle to obtain some kind of
figure in the first place?

A. At the present time I see no way of making any
judgments of that without resorting to some
mathematical model or making that inference, and
the mathematical model that is appropriate in this
case is Hardy-Weinberg equilibrium and the product
rule, yes.

Q. But basically if the numbers were not reliable,
then there's no way you could say the thing was
rare?

A, That's right.

MR. FURLOTTE: No further guestions.

THE COURT: One other guestion I have, and I'm not going
to give counsel a chance to examine you further on
it, do you undertake to tell your students not to
use the expression, at this point in time?

A, I do, My Lord.

THE COURT: You may be excused, then. Thank you very much,

Doctor.
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(ACCUSED IN DOCK.)

THE COURT: Now, we're still in the voir dire and you have

MR.

THE

another witness you'd like to call?

DR. JOHN BOWEN, called as a witness, being duly

sworn, testified as follows:

DIRECT EXAMINATION BY MR. WALSH:

Would you give the Court your name, please?

John Hales Bowen.

And your occupation?

I am a forensic specialist in the DNA Unit of the
Central Forensic Laboratory in Ottawa for the
R.C.M.P.

Dr. Bowen, I'm going to show you this document.
Would you look at it for me, please, and tell me
whether you can identify it?

Yes, this is my curriculum vitae.

WALSH: My Lord, may I have this entered, please?
COURT: Yes, that will be Exhibit VD-86.

WALSH: With the Court's permission I would like to

lead pr. Bowen through his C.V.?

COURT: O.K.

WALSH: Dr. Bowen, you have a Bachelor of Science

with Honours in Biochemistry from Carleton
University in Ottawa, Ontario?

That is correct.

You have a Master of Science in Biochemistry from
Queen's University in Kingston, Ontario?

Yes.

And you have a Ph.D. in Biochemistry from the
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University of Alberta?

I do.

You have won a number of awards and scholarships
throughout your educational experience?

That is correct.

One of the dissertations, I note from your C.V., one

of your dissertations was an evaluation of DNA in
hailr roots.

That is correct.

Would you tell us, please, where and when and why
you prepared that particulaxr dissertation and for
whom?

That dissertation was prepared in 1986 while I was
doing my in-service training as a hair and fibre
specialist in the Edmonton Forensic Laboratory for
the R.C.M.P.

1 see, and your present role at the R.C.M.P., would
you describe it, please, what your role is there
and what you actually do in relation to DNA and
DNA typing?

I am currently in charge of operations for the
Molecular Genetics Section in the Ottawa Forensic
Laboratory.

I see, and in this particular regard do you do -
actually do case work?

Yes, I do.

And do you do anything in addition to case work?

I am also responsible for training of new incivicuals

intoc the program.
I see, and is that training - are you actually
conducting training at the present time, training

other individuals?



- 237 - Dx. Bowen - Direct

(Voir Dire)
Yes, 1 am.
And these individuals will be going where and doing
what?
These individuals will be working in the Ottawa
Laboratory or working in the Regional Laboratories
for the forensic lab system in the R.C.M.P,
And regional laboratories, would you give some
examples of where, Doctox?
Halifax, Sackville, Winnipeg, Edmonton, Regina, and
Vancouver.
I see, and who have you worked with at the R.C.M.P.
Laboratory in relation to your present role?
I have worked with Dr. John Waye and Dr. Ron Fourmewn.
Dr. Waye having testified last week?
That is correct.
You are a member of the Canadian Society of Forensic
Science?
That is correct.
You're also, I see here, a member of - you are a
Canadian representative in the Technical Working
Group on DNA Analysis Methods (TWGDAM) sponsored
by the F.B.I. Research Laboratory?
Yes, I am.
Would you explain to the judge what that is and what
your role is there?
The Technical Vorking Group first met, I believe, in
1988. It is a group of individuals that at that
time were interested in performing DNA analysis or
had already implemented DNA analysis in forensic
case work. It is a group sponsored by the FBI and
ineludes members from state labs throughout the

United States and one or two laboratories in Canada.
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And does that relate to the actual DNA typing
technigue?
Yes, it does.
I see, and what kind of technigue would that include?
It includes the Restriction Fragment Length
Polymorphism technique, RFLP technique, and
discussions on the Polymerase Chain Reaction, PCR.
And you arxe also, I see from your professional
associations, a member of a Workshop for Statistical
Standards on DNA Analysis sponsored by the F.B.I.
Research Laboratory, is that correct?
That is correct.
Would you explain that, please?
That is a group of individuals also hosted by the
FBI Laboratory that includes private laboratories
interested or performing DNA - forensic DNA typing,
individuals from the academic world, population
geneticists, statisticians, and several people from
the TWGDAM group, including myself and the FBI.
And what kind of things do you actually discuss
there?
At those meetings we discuss the interpretation of
a match for forensic purposes, the statistical
analysis of a match, and the interpretation.
Doctor, could youn explain, please, where you or how
you began actually doing RFLP typing and what
experience you have with RFLP typing?
My first experience with RFLP typing was at the
University of Alberta during my Ph.D. dissertation
work. The actual forensic application of RFLP
typing was not something I performed until 1988, and

it was done in conjunction with a research project
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for the R.C.M.P. at that time.

COURT: May I just ask here, Dr. Carmody, can you hear

this adequately back there?

CARMODY Yes, I can.

THE COURT: It's coming through the loudspeakers all right?

DR.

MR,

o r» O ¥

CARMODY: VYes, I can hear him.

WALSH: You have a low voice, Dr. Bowen, I'll just ask

you to speak up, please. You have testified, Doctory
as a molecular genetics specialist, I see from your
C.V., in the Provincial Courts of Ontario and
Saskatchewan and the General Court of Ontario?

That is correct.

And I understand since the typing of this that also
in the Supreme Court of British Columbia?

That is correct.

And as a molecular genetics specialist, would that
be involved in the forensic application of DNA
typing and the significance of the results?

That is correct.

And were you declared an expert in those cases?
Yes, I was.

I see from your C.V. that you were also a defence
consultant as a molecular genetics specialist in
the Court of Queen‘'s Bench in Alberta, is that
correct?

That is correct.

Would you describe and explain how you became a
defence consultant?

I was called by a defence attorney who was handling
a case involving DNA typing. In this particular
instance it was a case involving the polymerase

chain reaction, PCR, that was being used as evidence
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against his client. I was consulted over the phone.
I actually went out and visited him during the trial
and consulted with the Crown witness at that time
and we came to an agreament on what could be said
about the analysis at that time.
And what could be said, was it less or wmore than
what was going to be said before you became involved?
It was much less than what would have been said if
I had not been involved.
And were you actually with the R.C.M.P. at that time?
Yes, I was.
Dr. Bowen, I see from your C.V. - perhaps 1'll ask
you this guestion, in your case work do you actually
get involved in doing other things than inclusions?
Have you ever been involved in case work where
there's been exclusions?
Yes, I've been involved in several cases where
there have been exclusions.
And what has happened in those particular cases?
In one of those cases the DNA evidence was ruled
irrelevant. In two other cases the charges were
withdrawn,
And, Doctor, I see that you have some abstracts and
conference proceedings. I take it those were
abstracts that you were involved in the preparation
of or proceedings that you actually attended?
1 was involved in the preparation of those particular
abstracts and also I attended some of the conferences.
And these includeé conferences involving DNA typing?
That is correct.
RFLP typing in particular?

That is correct.
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You have also lectured or given lectures at the
Twelfth Annual Conference of the Canadian
Identification Society in Edmonton on DNA and
Forensic Science?

That is right.

And given a lecture with respect to Case Experience
at the R.C.M.P. Laboratories at the 37th Annual
Meeting of the Canadian Society of Forensic Science
in Ottawa?

That is correct.

You have attended workshops on DNA Polymorphisms,
in particular the 35th Annual Meeting of the
Canadian Society of Forensic Science in Toronto?
That is correct.

Bnd the International Symposium on the Forensic
Aspects of DNA Analysis, you've attended that as
well?

Yes.

And the wWorkshop on DNA: Quality Assurance and
Quality Control Programs of the American Academy of
Forensic Sciences 42nd Annual Meeting in Ohio?

Yes, I did.

And, Doctor, for clarity, in what general field of
science do you belong?

Biochemistry.

And what relation would biochemistry have to DNA
and DNA typing?

Biochemistry is essentially the study of the
molecules of life. DNA happens to be one of those
essential and critical molecules of life that is

studied in biochemistry.

And your role at the R.C.M.P. Lab, that is connected
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and involved with RFLP typing?

That is correct.

And is that the particular form of typing that was
conducted in this case?

That is correct.

And 4id you actually perform the case work for the
case of The Queen vs. Allan Joseph Legere?

Yes, I did.

Using RFLP typing?

That is correct.

And your training that you conduct at the R.C.M.P.
Laboratory, what kind of typing are you actually
doing the training in, training others in?

We are training specialists in the use of the

RFLP technology.

In forensics?

In foremsics.

How many DNA typing cases using the RFLP technigue
would you have conducted in your work?

I've accepted 29 cases and completed approximately
20 of those cases.

Those are actually forensic cases submitted to you?
That is correct.

Doctor, in your opinion who in this country, Canada,
would have done more forensic RFLP typing case work?
I'm not aware of anyone having done more than 20
cases in Canada.

Very briefly, Doctor, what does the forensic
application of DNA typing entail, particularly the
RFLP typing?

The RFLP forensic DNA typing involves what Dr. John

Waye spoke about in his testimony, particularly
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involving, 1 believe it's Exhibits VD-30 and VD-40?
The DNA typing procedure itself, once one has
produced autorads the forensic application of DNA
typing also involves the interpretation of a match,
and by using certain fundamental mathematical
formulae one can attach a certain significance to
that match after referring to population data bases.
Q. I see, and in the other particular cases in which
you were declared an expert did you in fact provide
evidence to the Court with respect to your actual
typing technique whether or not any matches existed

and what the statistical significance of the match

was?
A. Yes, I did.
Q. And these mathematical principles that you apply,

you said they were fundamental principles?

A. That is correct.

Q. Do you have experience with the issues involving
the forensic application of RFLP typing?

A. Yes, I do.

MR. WALSH: My Lord, at this time I'm going to ask that Dr.
Bowen be declared an expert in the field of
biochemistry and the forénsic application of DNA
typing.

THE COURT: Have you any questions, Mr. Furlotte, you'd like
to put to the witness on the question of his
expertise?

MR. FURLOTTE: Dr. Bowen, you said you've - to date you've
done about 20 cases of RFLP typing in forensics?

A. I have completed approximately 20 cases.

MR. FURLOTTE: And how many had you completed at the time

you did the Légere case?
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At the time I began the Legere case I had not
completed any cases.

FURLOTTE: Was Mr. Legere the first one that you
started?

No, it is not.

FURLOTTE: How many had you started before you started

Mr. Legere's?
Eight.

FURLOTTE: You started eight?
Yes.

FURLOTTE: And you never had any of those completed
before you started Legere's?
That is correct.

FURLOTTE: Ané how many of those eight went to court?
I'm not sure, I'd have to go back and check my
records.

FURLOTTE: Do you think any of them went to court?
Yes, at least two of them have.

FURLOTTE: At least two of them?

Yes.

FURLOTTE: And did you complete those other eight that
you had started before Legere? Did you complete
them before you completed Legere's?

Yes, I did.

FURLOTTE: Were any of them abandoned? Were any of the
eight that you started before Legere, were any of
them abandoned?

Abandoned?

FURLOTTE: That you didn't complete them? That were

never completed?

I don't believe so, no.
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MR. FURLOTTE: Did you find any of them unreliable?

A. No, I did not.

MR. FURLOTTE: They were all - in your judgment they were
all reliable tests?

A. Yes.

MR. FURLOTTE: Did you do work in the compiling the data
base?

A, Not the particular actually collection of samples
and running the data base, no, I did not.

MR. FURLOTTE: Was that completed before you got involved
in forensic testing?

A. The compilation of the data base is an ongoing
process and it's still ongoing.

MR. FURLOTTE: No further questions.

THE COURT: Nothing else you want to ask?

MR. WALSH: Just one guestion on redirect. Mr. Furlotte
asked you a question with respect to how many
actually you had did before Mr. Legere's case, Or
before you accepted Mr. Legere's — or the Legere
case. How many RFLP typing tests had you conducted
outside case work?

A. Typing tests as a comparison? I would say hundreds
of comparisons.

THE COURT: But when you did hundreds, in what capacity had
you done those?

A. These were in the doing of performing technology
on various types of substrates such as hair, semen,
blood, the repetitive samples and statistical or -
not statistical but validation of the technology.

THE COURT: And I suppose in every DNA comparison you do or
every DNA typing case, that involves both inclusions

and exclusions or inclusions and exclusions result
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from your typing, do they?

A, Those are two of the forms of results. There's also
an inconclusive result that is possible.

TBE COURT: Well, the witness has been qualified, I think,
for the purpose of trial as an expert in the field
of biochemistry and forensic application of DNA
typing. I think those adeguately explain.

MR. WALSH: Yes, thank you, My Lord.

THE COURT: May I ask this question? It might save
difficulties later. You've been sitting, I believe,
through most of the evidence on this -

A, Yes, My Loxrd.

THE COURT: Or at least the last few days. Is there any
area on which questions have been asked or any
area covered in the evidence that you feel you're
not an expert in and should not be expressing an
opinion on? Can you draw the parameters at this
point?

A. Well, we have heard testimony from Dr. Carmody with
regarding population genetics and statistics that
I don't feel comfor;able professing myself as an
expert in those fields. I have limited knowledge
in those fields as it pertains to the forensic
application of DNA typing.

THE COURT: You merely accept the formulae that they provide
for you, that the population geneticists provide?
Where do you get your information from, your
probability factors?

A, I use the advice of statisticians and population
geneticists such as Dr. Carmody to form my opinions.

THE COURT: Any other field? I'm just trying to think of -

well, it may emerge as we go along, perhaps. All
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right, the witness is declared an expert.

MR, WALSH: Thank you, My Lord. Dr. Bowen, you actually do
as part of your work and part of your case work
actually provigde statistical significance to the
Court with respect to any matches that you do find,
is that correct?

A. That's correct.

MR. WALSH: Using fundamental formulas?

2, That's correct.

MR. WALSH: And the data base at the R.C.M.P.?

A. That's correct.

MR. WALSHE: And can you give me your opinion with respect
to - your opinion as to the reliability of the data
base for the purposes you put -

MR. FURLOTTE: Objection. He just stated that it was not
his expertise. I don't think he can give his
opinion on it.

THE COURT: I‘'m sorry, you're asking -

MR. WALSH; 1I'm asking if in his opinion whether or not the
data base is reliable for the purposes he'‘s using
it for.

THE COURT: Well, he accepts it for that purpose? Say yes
quickly.

A, Yes, I do, sir.

MR. WALSH: Thank youw, My Loxd. Dxr. Bowen, you were in
court, I believe you said, and you've heard the

descriptions of Dr. Waye with respect to the RFLP

technigue?
A, I heard most of his testimony, yes.
Q. You referred to VD-30 and VD-40 which are the two

charts before the Court?

A, Yes.
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Is that an accurate summation of the technique
itself?

Yes, it is.

And could you please, if you would, describe apart
from the actual process of actually arriving at an
autorad - could you describe what's involved in the
interpretation cof the autorad that's generated?

The interpretation of the autorad is first done as
Dr. Waye mentioned as a visual match. One must have
the visual match to go on to confirm that. One uses
the computer methodology. This computer actually
gives you a band size for the individual fragments
that you have matched, and using our measurement
imprecision we can bin that and then assign a
statistical frequency from the bin data that we
have in our population data base.

So your match is visual backed up by the computer
quantification?

That 1s correct.

Have you been involved in any groups in which you've
actually discussed or come out with any statement
with respect to how an autorad should be interpreted?
Yes, I have. The workshop on statistical methods

in DNA analysis came up with a statement on the
interpretation of a match.

And were you one of the endorsees of this statement?
Yes, I was.

And were you involved in that workshop?

Yes, I was.

And did you actually put a publication out with
respect to your findings or your conclusions?

The statement was published, yes.
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Q. I1'l1l refer you to this document, please. Can you
tell me whether or not you can identify it?

A. Yes, this is a statement produced by the Working
Group on Statistical Standards for DNA Analysis.

MR, WALSH: With the Court's permission I'd move to have
this entered, My Lord.

THE COURT: That would be VD-87. What was that called again?

MR. WALSH: 1It’'s entitled, "The Statement of the Working
Group on Statistical Standards for DNA Analysis".
I believe it's August 13, 1990, is the pre-print
copy edition, My Lord. August 13, 1890. 1It's a
pre-print of an article to appear in - I believe
it's a publication called "Crime Laboratory Digest",
a publication of the PBI. Doctor, I'm going to ask
you to - I'll refer you to Page 4 of that particular
document. Does that particular - is this the

section that you're referring to?

R. Yes, it {is.
Q. In relation to match criteria?
A. Yes, it is. It's entitled, “The Use of Matching

Criteria and Interpretation of RFLP Analysis
Results in Forensic Case Work".
0. And deces that accurately reflect your opinion with

respect to how a match should be culled from an

autorad?
A, Yes, it does.
Q. And that would cover from pages 4 through to -
A, - 6.
Q. 4 to 6?
A. Yes.
Q. And what if any agreement did you reach as to the

possible conclusions that can be drawn from the

interpretation of an auvtorad?



- 250 - Dr. Bowen - Direct
(Voir Dire)

The possible conclusions were threefold. One could
either include, exclude, or reach an inconclusive
interpretation of the autorad.
Now, these particular conclusions and this visual
matching backed up by computer gquantification, I've
been referring to an autorad; are we referring to a
lane to lane comparison or are you referring to a
gel to gel comparison Or a combination or what are
you referring to in that kind of interpretation?
Both forms of interpretation can be used. One c¢an
compare lane to lane or gel to gel.
And are those three possible conclusions valid for
& lane to lane and a gel to gel comparison?
That is correct.
And what do you use in - to 3o a visual match of an
autorad what if any reference points do you use when
you're doing a visual match of an autorad?
One uses the reference marker system, the molecular
weight markers that are incorporated in various laneg
throughout the gel as your reference points-
Do you actually have to have both samples in adjacenit
lanes or can they be in separate lanes on the same
gel?
They can be in separate lanes in the same gel,
spread apart, as along as they are flanked by the
molecular weight markers.
Generally how was the typing test that you conducted
in this case - how was it done?
It was done in accordance with what you see in the
charts on VD-30 and VD-40.

And the interpretation that you made?

The interpretation was a visuval match and it was
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then confirmed by the computer.

And how many tests did you actually conduct in this
case?

The test results resulted in the production of four
blots.

What do you refer to by a blot? I'm not sure
whether it‘s the new term that we've actually heard
or not but would you please describe or define what
you mean by a blot?

A blot is a membrane. The Southern blot is the
technique that is used as described by Dr. Waye.
The membrane itself can be referred to as a blot.

I see, so if I was to refer to VD-40 or VD-30 what
would you be referring to as the blot?

The blot is made from the gel, it's a replica of
the gel. It's the membrane, the nylon membrane here
in this particular chart.

All right, for the record you're ferring to VD-30
and you're referring to the bottom of that
particular chart where it says nylon menmbrane
agarose gel?

That is correct.

And you generated four blots in this particular
case? -

That is correct.

And, Doctor, did you make any matches in relation
to this particular case from any of those blots?
Yes, I dig.

And did you assign any statistical_significance to
those matches in relaticn to any of those blots?

Yes, I did.

And what data base did you use to assign the
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statistical significance?

I used the Caucasian data base generated by the
R.C.M.P. laboratories. It was dated, I believe,
December 3, 1990.

I see, and is that reference to the - I'm going to
show you the item that has been marked VD-64 and
tell me whether or not you can identify that.

Yes, this is the rebin data that I usea in the
statistical evaluation of this case.

And you were in court when Dr. Carmody test;fied?
Yes, I was.

And what if any relation did the data base that you
used in this particular case have to what Dr.
Carmody was testifying that he tested?

He tested this particular data base.

And the method of calculation that you used to
generate the statistical significance, what was your
method of calculation?

I used the fundamental rules of the Hardy-Weinberg
equation and the product rule.

And what if any use did you make of the binning
nethod for determining individual allele frequenciesP
I used the rebin data in those particular tables
and it‘'s a fixed bin technique that we used for
generating those tables.

You were again present in court when Dr. Carmody
testified and described the method of calculation?
Yes, I was.

And was it the same or different than what Dr.
Carmody testified?

It was the same.
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Q. I'm going to refer to VD-54., Would you look at this
document, please, and tell me what that is?
A. Yes, it is a copy of my forensic laboratory report

with regard to the Legere matter.

Q. This case here?
A. This case here.
Q. Doctor, is there anything that you wanted to comment

to the Court about in terms of that particular
document?

A, Yes, I've noted since I've released this report that
there is a typographical error on the first page.

Q. Angd would you refer us to it, please?

A. It is found in the general. It's regarding the
date that I received the exhibits from Constable
R. Britt. They were received on 89-10-25 as opposed
to 89-10-29.

0. And what did you do to copnfirm that that was in fact
the correct date?

A. I went back to my handwritten notes and found that
I was in error when I typed this report.

Q. And the results that you generated in this particular
case, are they accurately reflected in this
particular report, VD-54?

A. Yes, they are.

THE COURT: I wonder if the Clerk could indicate - put the
new - there's no serious contestation, Mr. Furlotte,
over the date, I gather? I was wondering if we
could -

MR. FURLOTTE: I think I missed the gist of that argument.

THE COURT: Well, the witness says he made an error vhen he

typed in 89-10-29, it should have been the 25th day

of Octobexr, '89. I don't think very much turns on
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it, probably, but to avoid later confusion why
doesn't the Clerk put 25 after 29 and put your

initials on it there.

MR. WALSH: The date that you wish to have corrected,

THE COURT:

MR. WALSH:

Doctor?

May I check that again just before - I believe it
was the 29th and I have changed it to the 25th, but
I better check that, I don't want to further
confuse the Court. Yes, the 25th of October.

Just put 25 with a circle around it next to the
29 there. 1I'm not changing the report, I'm merely
indicating on that exhibit that it has been

amended or changed.

been entered at this hearing as VD-55. Would you
look at that for me, please, and if you would just
briefly tell me whether you recognize it and what
relation it has to this particular matter.

Yes, I recognize it. It is a book containing the
duplicate autorads produced from two of thelgels,
blots in this particular case. The blots are
referred to as gel #1, membrane 1, and gel #2,
memnbrane #2.

Gel 1, membrane $1, is the first section of this
particular book?

Yes, that is correct.

And the typewritten pages, what do they refer to,
the two typewritten pages at the very beginning of
that item?

The two typewritten pages refer to the individual

lanes in the autorad or the gel itself as it was

originally loaded, and it identifies each sample

Doctor, I'm going to refer you to the item that's



Q.

- 255 - Dr. Bowen - Direct
(Voir Dire)

as they were loaded in those particular laneé of
the gel.

And the second part of VD-55? I'm just going to
ask you to speak up a little louder, Doctor, I know
you have a low voice.

I'm sorry. The second page, gel 2, membrane 2,
again identifies the samples as they were loaded
into that particular gel.

And I'm going to refer you to the item marked on
this hearing 56, VD-56. Would you tell me what that
refers to, please?

This again contains duplicate autorads. In this
case they are autorads from gel #3, membrane §3,
and gel #4, membrane #4, which is identified in this
particular book as miscellaneous known samples.
Doctor, what kind of samples have you actually in
your experience typed using the RFLP method?

In forensic case work I have typed blood, semen,
hair, buccal swabs. I've attempted to type several
other samples but I've been unsuccessful.

Like for example?

For example urine.

What kind of extraction methods would you use tg
obtain DNA or to take DNA from the cells of ‘any

of this material; for example, hair root, blood or
semen?

There are several different extraction methods used
for releasing DNA from these various substrates.
They're all written down in our protocol manual.
Are the extraction methods that you use, are they -
in your opinion what is the reasonable reliabllity
of such methods?

They're very reliable in extracting DNA from these
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types of samples. That's precisely what they were
developed for in the past for extracting DNA from
various cell types and that sort of thing.

And are they used by other labs?

Yes, they are.

And could you give - for example, what is involved -
what is a differential extraction? What does that
term mean?

A differential extraction is the type of extraction
one uses on a semen stain or a vaginal swab where
one expects that there's a possibility of having two
cell types within that particular sample. With a
semen stain or vaginal swab one can reasonably
expect to have vaginal epithelial cells from the
female and sperm cells from the male, and what one
is attempting to do by performing a differential
extraction is to separate those two types of cell
types so that one can separate the DNA from those
two individuals.

Is a differential extraction absolute, is the
result absolute? 1Is there an absolute separaﬁion
between, for example, the vaginal epithelial cells
and semen?

No, it is not absolute. In many cases it merely
enables one to enrich the various fractions.

What do you mean by that?

That there is still some, for example, female
component along with the male component but the
majority of the female component is with the first
fraction or the female fraction.

And what result does that play in terms of the

autorad and how you interpret auvtorads?
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One can end up with what is a2 mixed sample in that
particular lane and one ends up with extra bands,
Is there anything else related to the methodology
of the RFLP typing that could create extra bands?
Oh, there are several means that would result in an
extra band, primarily the most prevalent reason
perhaps is the stripping process itself. Oftentimes
one does not completely strip the probe from the
previous hybridization, and this will result in
bands that are carried through or still seen in the
next probing on the next autorad.

And what would you do in a case like that to - what
would you do in a case like that where there is a
carryover when there's not been a complete stripping
from a previous probing?

One always documents the order of the probing and
one can account for these bands by simply comparing
the bands found on a particular probing back to the
previous hybridization or probing to see if they do
in fact come from that previous probing, and further
to that one can retest the membrane with the same
probe to ensure that these bands do not appear
again.

And is that in your opinion - could I have your
opinion as to the reliability of doing that kind

of thing?

It is very reliable.

What kind of samples were you actually - what kind
of substances were you actually dealing with/here
with respect to the case of The Queen versuslAllan
Legere and these items that you discussed, the

auntorads that you've identified?
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In this particular case I was dealing with liquid
bloods, hair, and vaginal swabs and body swabs.
And when you say liguid blood, what do you mean by
that?
This is a blood sample that has been submitted to
the laboratory in a tube.
and what if anything did you have to do with any
blood submitted in terms of Kleenex or toilet paper?
Yes, I forgot to mention the blood stains. This is
a similar extraction to say any stain such as a
blood stain that is a slightly different technigue
in extracting the DNR €from it but it was also
performed in this particular case, ves.
And your opinion as to the reliability of that type
of extraction?
That type of extraction has been used in molecular
biology for years.
The substances that are displayed in the lanes in
these autorads that are set out in VD-55 and VD-56,
did you extract DNA from any or all of those
particular substances?
Yes, I extracted the DNA from zll those types of
substances for those particular auvtorads.
And 4did you have occasion, according to the
particular diagram here - did you have occasion to
digest any of the DNA that you actually extracted,
digest that using any kind of an enzyme?
Yes, I digested DNA that I extracted from those
exhibits using Hae III, the restriction endonuclease
commonly used in North America.
And what if anything did your controls tell you?

They told me that the restriction endonuclease
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performed its function as expected.

And what about the quantification? Did you
quantify any of the DNA that you extracted from the
samples?

Yes, the DNA was quantified prior to restriction
enzyme digestion.

And after you digest the DNA what, if anything, do
you do next, Doctor?

After the DNA is digested it is first run on a test
gel to ascertain that the DNA has digested properly,
and then subsequent to that one runs the analytical
gel where the remaining portion of that sample is
run in an analytical gel for Southern blotting and
further analysis.

BAnd is a record kept or did you keep a record in
relation to the guantification or the digestion of
the samples conducted in this particular case?

Yes, all these particular steps are documented.

And how do you go about actually documenting?

Gels are photographed after they have been stained
with ethidium bromide and records are kept,
handwritten notes, on the particular steps'used.
Which would be the first of the samples in VD-55

or VD-56 - which would be the first blot that you
actually ran in this particular case?

The first blot that I actually ran in this particular
case is gel 41, membrane §#1.

And that was contained in the first section of
VD-55?

That is correct.

I see, and what if anything did you do with respect
to the loading of the DNA that you had extracted frop

the cells and digested in relation to that first blot?
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The DNA was loaded from samples that I had extracted
from the various exhibits and the DNA was loaded in
the order in which one - the typewritten material
in this first two pages of this VD-55.

Would you go through that for us, please, and
describe and identify what we're referring to in
each of the lanes contained in the first blot set
out in VD-55?

The first lane contained a DNA marker. It is the
Brl 1 kilobase marker that is used by the R.C.M.P.
It is actually something that we use as a ruler

to measure the size of the bands that we generate
during this technology.

What if any use do you make of it in terms of your
visual matching?

It is used in conjumction with the flanking markers
to determine the position of the fragments in the
gel so it 1s used as individual match.

Continue, please.

Lane 2 contains DNA extracted from Exhibit 157A,
which was a known blood sample reportedly from
Louis Murphy.

Continue.

Lane 3 contained DNA extracted from GTS56A and GT69A,
which is actually a combined sample of scalp and
pubic hair reportedly from Legere.

Now, who combined these hairs and for what purpocse?
I combined these hairs. There was only three hairs
from each exhibit that I was submitted. I felt that
there was probably insufficient DNA to run these
samples separately, therefore I combined them to

ensure that I was capable of getting a result.
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And what part of the hair were you actually
extractiny DNA from?
DNA was extracted from the hair root.
Continve, please.
Lane 4 contains DNA isolated from Exhibit 115B,
which was a known blood standard reportedly from
Donna Daughney. Lane 5 contained DNA extracted
from Exhibit 140A, which was a known blood standard
reportedly from Linda Daughney. Lane 6 contained
DNA extracted from Exhibit 1IF., This is a DNA
extracted from the vaginal swab, female fraction,
and it is reportedly from Nina Flam.
Now, when you say female fraction, if you could
just refresh our memories, what are you referring
to there?
The female fraction refers to the fact that I
attempted a differential extraction and this would
be the first fraction which should contain
predominantly DNA from the vaginal epithelial
cells.
Continue, please, Doctor.
Lane 7 contains DNA extracted from Exhibit 1I. This
again is a vaginal swab reportedly from Nina Fldm.
This would be the male fraction of that parﬁicular
extraction. Lane 8 contains DNA extracted from
Exhibit 1J. It is denoted 'F' for female fraction.
It is DNA extracted from the vaginal swablreportedly
from Nina Flam. Lane 9 contains the DNA marker
that I mentioned before is just a ruler that we use
in our gels.
This is another marker?
This is the same marker that we used in Lane 1. We

run it throughout the gel as I mentioned previously.
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Lane 10 contains DNA extracted from Exhibit 1J,
which is DNA from the vaginal swab reportedly from
Nina Flam. Again this is the male fraction of DNA
from that particular swab. Lane 11 contains DNA
extracted from Exhibit 109. This is denoted 'F'
for female fraction. It is the DNA extracted from
the vaginal swab reportedly from Donna Daughney.
Lane 12 contains DNA extracted from Exhibit 108.
It is the DNA extracted from the vaginal swab
reportedly from Donna Daughney. In ghis case it is
the male fraction. Lane 13 contains DNA extracted
from Exhibit 110 and it's been denoted 'F' for
female fraction. It is DNA extracted from a body
swab reportedly from Donna Daughney. Lane 14
contains DNA extracted from Exhibit 110. In this
case it is the male fraction of the DNA extracted

from the body swab reportedly from Donna Daughney.

THE COURT: You're saying body swab?

A.

Body swab,

THE COURT: B-0-d-y?

Yes.

Weuld you explain what you mean by a body swab,
Doctor?

Apparently a stain or a semen stain was identified
on the body of the individuval and it was swabbed by
the investigator.

And the difference in your mind between a vaginal
swab and a body swab?

The difference in my mind is that a vaginal swab

is taken from the vagina where a body swab can be
taken from the exterior of the skin of the body.

Thank you, Doctor.
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Lane 15 is the DNA extracted from Exhibit 134. This
is denoted 'F'. It stands for the female fraction
of the vaginal swab reportedly from Linda Daughney.
Lane 16 again is a DNA marker similar to the one,
exactly the same as the one in Lane 9 and Lane 1.
Lane 17 contains DNA extracted from Exhibit 134.
This is the male fraction of the vaginal swab
reportedly from Linda Daughney. Lane 18 contains
DNA extracted from Exhibit 135. Again it's Jenoted
'F'. It is DNA extracted from the body swab of
Linda Daughney, and again it is the female fraction.
Lane 19 contains DNA extracted from Exhibit 135.
It is the male fraction of the body swab reportedly
from Linda Daughney. Lane 20 contains an allelic
control, it's designated NM . In this case it is the
female control. Lane 21 again is an allelic
control. It is designated L2, and it is the male
control, and finally in Lane 22 we have the DNA
marker that is the same as the DNA marker in Lane 16,
Lane 9 and Lane 1.
What kind of extraction procedure were you using on
the body swab?
The body swab, as you may have noticed, has a female
and male fraction and it was extracted via a
differential extraction procedure.
What substance were you working with? What kind of
a substance were you extracting the DNA from?
I believe it was a swab on a stick.
Containing what? You say a differential extraction
you used with what kind of substance?
What kind of substance? Oh, it was semen.
O.KR. What if any controls or what if any precautions

did you take, Doctor, with raspect to the loading of
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these materials in the lanes you've identified?
There are several precautions that are taken that
one only has a sample prepared containing a dye, a
blue dye in each particular case. One only has
enough sample prepared to load one lane. These are
in well-marked tubes and as one loads the samples
in the lane one can see the blue dye in the lane so
one does not apply a second sample to one that has
already been loaded.
And what if anything do you do, Doctor, after
you've loaded this particular gel?
After I loaded this particular gel I ran the gel,
I submerged the samples and ran an electric current
through the gel so that the DNA fragments would
nigrate through the gel.
This is the gel electrophoresis that Dr. Waye
discussed?
That is correct.
And what if any controls - or what if anything did
your controls tell you with respect to the gel
electrophoresis of the samples that you've just
referred to?
The controls such as the brare phanile blue running through
the gel told me that the gel ran as expected, and
I ran it the normal rate and length of time such
that I would - it would indicate that the gel ran
properly. After staining the gel with ethidium
bromide I could see that the gel did@ in fact run
properly, that the lanes were straight, and that
the DNA was in the expected position.
And at the risk of using that word, ethidium bromida,

when did you actually apply the ethidium bromide,



- 265 - Dr. Bowen - Direct

(Voir Dire)
before electrophoresis or after electrophoresis?
Ethidium bromide in our protocols is applied after
electrophoresis.
What if any concerns did you have about the
correctness of the electrophoresis with respect to
these samples?
I have no concerns whatsoever.
What was your next step, Doctor?
The next step was to Southern blot the membrane
to actually transfer the DNA from the gel to a
pylon membrane.
And you in fact did it in this case?
Yes, I 4&id.
And what if any concerns do you have about the
correctness of actually completing the transfer?
I have no concerns whatsoever.
Dr. Waye mentioned something about denaturizaction;
how does this or where does this apply in relation
to what we're talking about?
Prior to transfer one denatures the DNA within the
gel. This is done by soaking the gel in alkali,
in particular sodium hydroxide, which cause the
strands of the DNA to separate such that they can
be transferred to the gel in single stranded form.
And, Doctor, was there a record kept of the gel
electrophoresis and the other steps that you've
described up until this point?
Yes, there was.
And what does this record consist of?
Again this record consists of handwritten notes on
particular forms that we use in the R.C.M.P. and

photographs of any stained gels.
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Is this the polarcid, I think it was referred to
last week?
Yes, it is a poclaroid photograph.
Is this a reasonably - in your opinion - could I
have your opinion as to the reliability of keeping
a record in this particular fashion?
It's very reliable.
and what did you do next, Doctor, after you
actually transferred it to the membrane?
After the DNA has been transferred to the membrane,
the membrane is dried and then subsequent to that
it is hybridized with a radiocactive probe in order
to test individual loci of interest.
And did you in fact test the blot in this particular
case with probes?
Yes, I @id.
Doctor, do you have the results - after you actually
applied the probes what would you do in each case
after you applied a probe?
After one applied the probe the excess probe that
is non-specifically bound to the membrane is washed
off under high stringency conditions. The blot is
then placed under X-Ray film and the radiocactivity
bound to that particular blot will expose the X-Ray
film and on subsequent exposure one can develop the
X-Ray film and produce an autorad.
Doctor, did you in fact do that in this case?
Yes, I did.
And with respect to this blot, the first blot?
Yes, 1 did.
And for the purposes of actually relating your

results to the Court, how are you going to go about
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that teday, Doctor?
I can relate the results through the use of slides
and show the original autorad.
On the light box that you have next to you?
On the light box, yes.
What if any difference will there be between
actually looking at the slide on the screen of the
autorad and looking at the original on the light
box?
The problem with a slide in particular is the fact
that it is a photographic reproduction of the
autorad. Therefore, there is some difference in
the contrast and the visibility of cerxtain features
on the slide that one can readily see on the
original autorad.
When you actually generated your report in this
particular case, I believe it's VD-54, what autorad -
what would you be making your interpretation from?
One always makes an interpretation from the original
autorad.
I see. What about duplicates of the autorads?
For example, the duplicates are filed as evidence;
would you ever make an original interpretation from
duplicates?
No, I would not.
Is there a particular order in which you actually
apply the probes, Doctor?
There is no particular order established. There is
some preference in terms of some investigators in
the way they like to proceed. The only concern
is that the monomorphic probing and the sex typing

have to be the last two probings.
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Can you tell the Court anything about the effect of
certain probes, whether some are more sensitive or
less sensitive than another?
Yes, some probes are more sensitive than others,
therefore the more sensitive probes should normally
be retained until the last several sets of probings.
What if any effect does actually applying & probe
and then taking the probe off and applying another
one? What effect does that have on the DNA that's
in the membrane, fixed on the membrane?
As Dr. Waye mentioned in his testimony, stripping
process as we're referring to, removing a probe
and then re-applying a probe, with each subsequent
stripping some DNA from that membrane is lost.
Therefore after a series, say 10 to 15 strippings,
the sensitivity of detection is less than one would
have if the original autorad was in use - original

blot was in use.

MR. WALSH: My Lord, I'm just wondering, I'll ask the

a.

Court's direction here. Dr. Bowen, I believe at this
point in time you would prefer to go to the slide
and begin your review of the individual autorads
that you generated with respect to the first blot,
am I correct?

Yes.

THE COURT: Are you going to use both the screen and this

at the same time, simultaneously?

MR. WALSH: Yes, now, I'll just ask the Court's direction,

My Lord, obviously it's whatever you prefer. There
will be a number of autorads that the doctor will
be referring to in sequence, sequential order. I'm

wondering whether the Court would prefer that the
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doctor started now because we certainly won't be
able to complete it today, or would you prefer to
start in the morning and run through? What would
you think would be better, Doctor? Perhaps you
could guide the Court on this.

A. In my mind if one wants to look at a series of
autorads to get a feeling for the interpretation
it is best to view the entire set of autorads at
one time.

THE COURT: Well, I think probably that would be the better
way of doing it, 1Is there some other guestioning
you can go on with tonight for a short time, this
afternoon, or do you want to call it off now?

MR, WALSH: I could perhaps ask a number of questions that I
could £ill in the time a bit, My Lord. I could ask
a couple anyway, if I may be allowed.

THE COURT: May I ask this, are you going to have - will
there be charts to support the slides and the
autorads? Not to support, I mean to eflect the
same thing?

MR. WALSH: We have filed as evidence VD-55 and VD-56 which
are duplicates of the originals, Doctor, am I correck?

A, That is correct.

Q. Duplicates of the originals of the autorads, so that
will constitute the evidence that we wish to have
marked at this hearing. The slides are demonstrative
evidence of these duplicates. The doctor has the
originals under his control and he can have them

/
referred to on the light box. We do not wisﬁ, with
the Court's permission, to actually enter thge

originals at this particular hearing because should

the Court make a decision at some point that we can
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use these before a jury the doctor will need them

to prepare further materials.

THE COURT: No, my gquestion was will you have charts in this

MR. WALSH: Yes, we have one chart here in which the doctor

nature to reflect what is on the slides?

my understanding the doctor summarized the conclusions
that he's drawn from the autorads, at least with

respect to the first blot.

THE COURT: Yes, which would reflect the same conclusions

THE

as contained in the report, I suppose, except it's

put out in schematic -

WALSH Or in a fashion that you can easily look at -

perhaps I could ask -

COURT: If you want just go as long as you feel is

convenient here.

WALSH: Thank you. Doctor, could you tell the Court -

you will be referring to it tomorrow but would you
tell the Court, please, what probes you used in
relation to the first blot?

I used the probes, the particular loci that are
illustrated in Exhibit VD~27. The probes themselves
are for locus D157, the probe is MS1l.

O0.K., I don't think we'll get into that. N31, what
are you referring to?

It is the commercial name of the probe. It's M, as
in Mary, Sl.

I'm sorry.

Do you wish to go through all the common probe
names?

Yes, just refer to the -

O.K., the second hypervariable probe is for locus

D2S44. The probe itself is YNH24.
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THE COURT: Well, these are just brand names, are they?

A.

These are the commercial names for these probes.
The third locus is D45139, the probe is PH30.

Now, D43139, I believe you were in court when Mr.
Furlotte asked a guestion about that, is that
correct?

That is correct.

And what if anything 4id you do as a result of the
question he asked?

As a result of that guestion - I had been away on
holiday just previous to appearing in New Brunswick
and I wasn't sure if there had been any change in
the situation at the FBI. I had a colleague of mine
contact the FBI to ascertain whether they had
drxopped the use of D4S139, and they replied that
no, they still use it in forensic case work and
they are very happy with its sensitivity for use in
forensic case work.

Fine. Continue, Doctor.

The next probe that is a hypervariable probe is

on locus D10S28. The probe itself is TBQ7. The
next locus, hypervariable locus, is Dlssssl The
common name for that probe is 3 Prime HVR. The
next probe for a hypervariable locus is D1L7879. The
common name is V1. And the two control probes that
we use in the R.C.M.P. system, the monomorphic
probe 1is D7zZ2, and the final sex typing probe,
again & control type probing, is DYZ1.

Have these probes been in the arsenal or in the
stable of the R.C.M.P. since the beginning of the

DNA typing system?
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We have had all these probes within the R.C.M.P.

system ever since we've begun case work. We did

not have a data base for locus D10S28 until the

past year so that it was not in use for forensic

case work up until that time.

Is that D10528 used by other labs, though?

Yes, it is.

who would use that particular -

Several labs use it. I'm aware of, for example,

the Centre for Forensic Sciences use it and several

labs throughout the United States.

And D16S85, could you tell us, please, Doctor,

whether or not that particular probe was used to -

whether you use that in your actual calculation of

your mathematical significance?

This particular probe resulted in an inconclusive

result and therefore was not included in the

mathematical calculation in this particular case.

But you did actually run the probe on the blot?

Yes, I did.

COURT: Which probe was that?

D1658S.

Perhaps, Doctor, if you would give us some insight
as to the conclusions that you'll be telling us
about tomorrow. Would you tell the judge what an
exclusion means to you in terms of your interpreta-
tion and your opinion? What does an inclusion mean
to you in terms of when you're looking at a pattern,
and what an inconclusive means to you in relation
to looking at a pattern?

First of all, it might help the Court to understand

that it is essentially an exclusionary test. One
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is running samples in various lanes of a gel and

the test itself is to see whether one can exclude
those samples as having come from a single source.
By exclusion one sees that the fragments obtained
for each eof the individual loci are different, they
are different sizes, the patterns do not match.

If the patterns match one has to continue on to the
next locus and the resulting five or six hyper-
variable loci that we look at in the R.C.M.P. system
to determine whether this inclusion for similarity
and pattern is obtained with all toci. If this
inability to exclude that sample as having come from
a common source is present, in fact the bands match
at all individual loci, one has to come up with some
sort of statistical significance for that match.
What's your initial conclusion before you go to
determine statistical significance? What is your
initial conclusion from a pattern that matches?

The initial conclusion is that these samples could
have come from the same individual and that they
match, the DNA profiles match. An inconclusive
result can result for several means; if only a
partial pattern is obtained during the process,:for
example some bands are lighter or too iight to be
visualized because there's insufficient DNA present.
Another inconclusive result would be due to a
partial digestion of the DNA such that the DNA
itself was not digested totally as it should have
been by the restriction endonuclease. Another
inconclusive result would be a result that there is

a visval match and yet the bands when confirmed

using the computer fall outside the match window.



- 274 - Dr. Bowen - Direct
(Voir Dire)

Doctor, I'm going to refer you to - I hope I'm not
too much out of order here but - out of order in
terms of the sequence we wish to ask the guestions.
I'm going to refer you to VD-42, 43 and 44. They
are protocols, My Lord. Perhaps I'll show you all
three of them, Doctor, and tell me what if any
application these documents would have to the
testing that you did in relation to the first blot
that we've referred to.
Exhibit VD-42 is the forensic DNA typing protocols
in place in the R.C.M.P. labs in October of 1989.
Exhibit VD-43 is the forensic DNA typing protocols
as written in March of 1990. There are very minor
changes between the two protocols with reference to
the October, 1989, protocol, and Exhibit VD-44 is
the DNA typing protocol manual for the Biology
Section for the R.C.M.P. as of January, 1991,
Why is the last one - Dr. Waye touched on this but
why is the last one so much - seems to be, at least,
thicker than the others?

The last one is thicker because it contains a lot

more detall on the individual steps in the protocols.

The last one also contains a slightly different
methodology as seen in the first two protocols.
The reason for the inclusion of more detail in the
protocols is, as Dr. Waye stated, the audience

changed. The individuals performing the technology

such as Dr. Fourney, Dr. Waye and myself, in Octobexn,

1989, really knew all the basic steps and were
familiar with the technology to the extent that we
only needed a very limited sketch of the technology.
As we trained more individuals in the technology it

became apparent that we had to add more detail for
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these people in training so that they could follow
the manual more as a recipe book.

Q. Doctor, has anyone looked at the results that
you've generated in this particular case, any other
scientists have reviewed these particular results?

A. Yes.

Q. I don't want you to tell me what their opinions are,
I just want to know if anyone did, and if so, who?

A. Yes, in all forensic case work reports there is -
that are submitted by the R.C.M.P. lab - there is
at least one independent analyst that goes over the
results prior to that report being released. In
this case there was an individuval at the R.C.M.P.
Again there was one or two outside individuals that
looked at these results.

Q. Could you name them, please?

A. Yes, the individuals - the particular individual in
the R.C.M.P. was Dr. Ron Fourney. The outside
individuals werxe Dr. John Waye and Dr. Ken Kidd.

MR. WALSH: My Lord, I would suggest that -

THE CQURT: The name before Dr. Kidd was what?

A. Or. Ron Fourney.

Q. I understand Dr. Fourney - he's the same gentleman
who testified a couple of weeks ago down here.

THE COURT: No, I got him but then you said somebody else
between him and - the first outside person.

A. The first outside person was Dr. John Waye. These
are people that interpreted the match and thg'
statistics, The statistics alone were interpreted
by Dr. George Carmody.

Q. Dr. Ken Kidd, do you know whether or not he has ever
been to your lab, in your persconal experience and

personal knowledge?
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A. Dr. Ken Kidd has been at the R.C.M.P. Laboratory in
Ottawa on two occasions.

And for what purposes?

a. The first occasion he came to visit the lab to see
how we were performing the technology and to discuss
various issues that we were dealing with at the time
He also lectured to our first training group at
that time. This was in May of 1990.

Q. And is Dr. Xen Kidd on the payroll of the R.C.M.P.,
so to speak?

A. No, he is not.

Q. 1 see, and why would you want to refer to Dr. Kidd
or why would you want him in your lab or why would
you consult with him?

A, Dr. Ken Kidd is an individual that I had met through
the Workshop on Statistical Methods sponsored by
the FBI. He's an eminent population geneticist
that is highly regarded in his field and we were
very eager to bring him to our lab so that he could
speak and lecture on population genetics to our
training people,.

Q. Did you ask him for any opinions with respect to
any of the things that you were actually doing
either in relation to the technology or in relation
to the data base?

A. Yes, I did. I personally tock him through the lab
to show him exactly how we were doing things at
that time and had him review the protocols and he
has - ocopies of the data base have been made available
to him.

MR. WALSH: My Lord, I think it might appropriate at this

point in time if - at this point, I'm sorry - at
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this point, My Lord, I would ask if we could adjourn
till tomorrow morning. Thank you. If we stay here
long enough my English will improve.

THE COURT: At this time we will adjourn.

MR. WALSH: Thank you.

TBE COURT: You're still onthe stand, of course, and
shouldn't discuss the case with anyone until your
evidence is completed.

DR. BOWEN: Yes, My Lord.

(ADJOURNED TO 9:30 a.m., MAY 9, 1991.)
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