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(COURT RESUMES AT 9:30 a.m., JUNE 6, 1991.)

(ACCUSED IN DOCK.)

THE COURT: Now, this 18 a resumption of the voir dire
hearing. The evidence in the DNA phase of the voir
dire was completed the laat time we sat and then
we were going to hear argument today. On the
completion of argument there may be two or three
other matters pertalning to the trial generally
that we'll want to discuss briefly. The representa-
tion here is the same as last time except Mr.Sleeth
18 back, I smee.

Now, Mr. Walsh, do you want to go ahead with
your argument on the DNA aspect?

MR. WALSH: Yes, My Lord, thank you. My Lord, azt the outset
I would point out the manner in which the Crown
wlshes to proceed. I forwﬁrded by courier on
Tuesday a brief with respect to the case law
associated with the DNA typing generally. Itve
provided ~ I understand from Mr. Furlotte that he
received his yeaterday as well as I only completed
it on Tuesday. I headed it Part 1 because you will
note in that particular brief and becauvse after
looking at the extent of the material and the
complexity of the matter I félt it importent to
prepare a more extensive brlef on the population
genetlic aspects, and that is being typed at the
present time and will be filed, I would expect, some
time next week. The Crown felt that that would be -
it's important that that particular aspect be
completely canvassed, and I will, as I say, file
it with the Court and provide a copy to Mr. Furlotte,

end he indicates that bhe has Part 1 of the brief at
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this point in time, he received it yesterday. As a
result of €ilfing the brief with the Court, at least
this Part 1 of the brief, it won't be necessary for
the Crown to go into any great detall with respect
to its interpretation of the case law applicable to
this area, and more importantly, how it applies to
the evidence of this particular case.

You wi{ll note, My Lord, that the Crown decided
to approach the matter from the point éf view of all
the DNA cases in which the courts have ruled for one
reason or another that certain aspects of DNA should
not be admitted on that particular case, and what we
chose to do in that particular brief was to address
al) those particular cases as opposed to the
hundreds of cases that - and I've noted in the brief
that it has been admitted in hundreds of cases in
the United States, apparently 1t's routinely
admitted in Great Britaln, and on at least the two
published decisions in Canada-it has been largely
adwitted. The brief approaches it from looking at
the cases Iin which it wasn't admitted and why it
wasn't admitted and how relevant {t ls to this
particular matter.

As a result the Crown set out there - it

referred to Castro, Shwarz, Pennel, Caldwell, two

appeal decisions, United States versus Two Bulls and

Massachusetts v. Curnin, Arizona and Despain,

Illinois and Fleming and Watson, and Vermont v.

Passino, and what the Crown did is to look at each
of thesae cases and determine the application to the
case of The Queen v. Allan Joseph Legere, and the
cenclusien that the Crown drew from that is that

those cases by and large have no applicatian or they
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wouvld not apply so a2s the Court could use that as

s precedent for actual exclusion of the evidence in
this particular case, either DNA typing generally or
the case speciflc evidence here.

You will note that Castro in fact, and although
Castro 18 touted a2as being the case in which DNA was
excluded, when the case is looked at closely you can
see that the judge, the learned trial judge, was
endorsing DNA typlng and interpretation and in fact
what he ruled there, and quite rightly, the Crown
certainly would agree with bis conclusions, that the
test results in that case were so poorly done that
it would be unsafe to put the evidence of the
inclusions before the jury, but in arriving at the
conclusion the trial judge endorsed DNA typing.

Shwartz dealt with the particular lab, Cellmark
in that case, the manner in which they were actually
conducting teasts ;t that time, but again, that was
not a decision In which they did not accept DNA
typing, in fact they endorsed it. The point they
were making there 18 that the tesat results in that
case Wwould be unsafe to put before the Jjury. The
Crown haa polnted out in {ts pre-hearing brief that
i1t was of the opinfion that Shwartz. . had trespassed
into the right of the jury to assess the evidence,
to welgh the evidence when they looked ac-it, that
in Castro it was a case where the evidence was
completely and totally unreliable, therefore was
irrelevant, but in the particular Cellmark case it
was not totally and completely unreliable and that
the criticisms of the particular case specific
evidence were matters in the Crown's opinion that it

could rightly put before the jury. 1In any event,
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they endorsed DNA typing generally.

Delaware v. Pennel, again another decision in

which the case speciflec evidence, in that particuiar
case the probability frequencies, they accepted
Cellmarks matching technique, they would not accept
the frequency calculations because there was a
fallure to show the validity of their data base and
whether the binning had been correctly done, and in
fact there was an adjournment to allow the scientistsp
in that particular case to revise some of their
calculations, but again there was no - there was an
endorsement of DNA typing.

Georgia v. Caldwell -

THE COURT: I haven't actually read the Pennel case but was
it from that case that Mr. Justice Flénagan in the
Bourguignon case got the idea of putting the
restriction on the evidence with regard to
frequency that he did?

MR. WALSH: No, Shwartz, he got that from Minnesota and

Shwartz, and in fact, My Lord, thils morning when I

go into the population genetics I'm going to address
that particular topic as it's considered very
important from the Crown's polnt of view and I intenéd
to address that at some length when we get into that
aspect, but it was the Shwartz case whieh Mr. Justic§
Flanagan referred to.

The decision in Georgla v. Caldwell, again the

DNA typing was accepted. What they pointed out theres,
they would not allow the genotype scoring, the type
of scoring, the type of probabdbility figures that are
being proposed here, simply becaﬁse there was no

proof that they were valid. There was no proof with
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respect to the Hardy-Weinberg equilibrium and those
particular aspects. They found that there was a
lack of testing in that particular case but the caase
again highlights the fact that the techﬁique and
interpretation is valid if properly done.

The two decisions, United States v. Two Bulls

and Massachusetts v. Curnin, are two appeal decisions

Now, neither of those cases rejected DNA typing
offhand. What they polnted out and what we've
attempted to point out in our brief is that they
were glving directions to the trial courts as to how
to conduct these particular hearings, that you can't
as in Two Bulls and in Curnin go on those Frye
tests, and that's the tests they had to meet in each
of those Jjurisdictions - go there with one witness,
and in one particular case a witness who really did
not have an expertiée in the population 5énetic
aspect, and one witness was not prepared and didn't
believe - the witness didn't believe that he or she
could actually provide an opinion as to the general
acceptance in the scientific community, and what
those particular cases really do is point ‘out now
these hearinge are to be conducted, not that DNa
typing and interpretation is to be rejected. In
those cases the courts of appeal found that it hadn't
been proven at trial, not that there had been
evidence that it was n;t acceptable, and in fact,
we've pointed out and we've stated in our brief at
Page 5, My Lord, that the Crown's position is that

Two Bulls and Curnin are correctly decided in that

if the test for their Jurisdiction is Frye, then
general acceptance cannot be proven by one witness

(particularly where that witness cannot provide
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oplnions on all aspects) nor can the test be met
without reference to the manner in which the tests
were conducted for that came.".

The next decision is Arizona v. Despain, and

in looking at that particular czse in our brief we
Juxtaposed Prye - or excuse me, we juxtaposed Yee
which I would suggest i3 the most extensive hearing
held in North America yet with respect to the
admissibility of DNA typing, and we juxtaposed the
manner in which Despain and Yee approached the
particular evidence. Now, iﬁ Despain the trial judge
had the transcripts from Yee, the transcripts of
evidence, and from Anderson in a Mexico case in whichk
the FBI's data was accepted, but he went on and the
basic RFLP pr;cedurea he accepted, but he said that
the {ssue was its application to forensics and he
found that the burden of proof was greater than a
preponderance of evidence but even with that lower
standand he did not find DNA typlng and interpretatidn
generally Acceptable because of the "leglitimate
controversy"., We pointed out that there was 5
superficial treatment of £he evidence by the trial
Judge, and he just rajsed population genetics as an
example of this controversy,

The ;oat important aspect of Despain, My Lord,
is that he refused to weigh the evidence. In Yee, as
you will note, the magistrate - and his de;ision, as
you're aware, has been endorsed by the trial court,
but in the major distinction between Yee and Despain
is that in Despain the trial judge would not weigh
the relative merits of the opinions that were being
provided to him. He sald there's a controversy, and

therefore under the Frye test, in his interpretation
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of Frye, he was not going to admit the particular
evidence, it wasn't for him to resolve the contro-
versy, In his opinion.

In Yee, the magistrate welghed the evidence.
Be d1d what is required in any other decision made
by 2 court on any aspect, and that i1s weigh evidence,
it's necessary to weigh evidence, and in Yee they did
that and they arrived et the conclusion that it
certainly was scientifically acceptable. We state
in our brief at Page 6: "In Despain the Judge was
content to note there was controversy while in Yee
the court welghed the relative merits of the
opinions toc arrive at its conclusion. While iIn
Despain the court reasons that it should not be

resolving scientific controversy, Yee refuses to

allow the dispute to govern its acceptance solely on
the basis of 'sei;ntific nose counting'. The latter
view, it is submitted; 18 to be preferred.".

In facc,-I would suggest, My Lord, and we've
polnted ocut 2gain in our brief, that one of the
disabilities that the trial judge was operating
under in the Arizona case of Despain is the fact
that he only had the transcripts of of those experts
who testified in Yee and in Anderson. He did not
have the benefit of their testimony viva voce and he
was at a very great disadvantage even if he had
attempted to weigh the relative merita of the
opinion based on the transcripts only.

We go on to the decision of Illinois v. Fleming

and Watson, and that was a seriogus challenge to the
N

FBI's black data base in the United States, and
again I won't read verbatim from our brief, we've

outlined the points that were made in that particular
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case. They ruled that the typing technique,
ineluding the autorad interpretation, met the Frye
standard, but concluded that there was a sincere
and significant di{sagreement about the population
genetlc issues and, as in Despain, refused to weigh
the opinions, that is, the divergent views. The
frequenéy estimates were not admitted. Without the
estimates they would not allow the eviqence of the
match,

The evidence on the population genetic concerns
regarding the black datz vbase I've set out in the
particular brief, the concerns they had, and then
I've pointed out that in this particular case the
positive evidence in the case of The Queen v. Allan
Joseph Legere, the positive evidence would actually
account for all the concerns the trial judge had withk
respect to the black datz base, and the fact that 1t
was a black data base is a very critical distinction
and that distinction has been made recently in
another Yllinois decision, My Lord, and that 1is the

Illinois v. Robert Stremmel II, and that is a

decislion that has been recently provided to Mr.
Furlotte and to yourself, and that 13 another
concurrent Juriadlction in Tllinois, that one dealing
with the Caucasian dat; base, and the trlal judge
apec;fically stated: "In this case, we are dealing
with the PBI's Caucasian data base, not the black
data base as concerned the court in Fleming. I find
this to be of critfical importance”, and then he goes
on.

There's a deciszsion, a recent decision, Vermont
v. Streich, a2 decisi{on in which Dr. Shields had

testiffed, and in that particular case in Vermont the
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court found it would allow under both Frye and the
reasonable reliability teat - would allow DNA typing
and Llnterpretation into evidence.

Daniel Vanderbogart, a New Hampshire case, in

fact it's the declsion that the affidavit that Dr.
Shields filed in that particular case that was
commented on in this particular case. He filed that

affidavit in Daniel Vanderbogart for the purpose of

surrebuttal. The conclusions that the trilal judge
drew there endorsed DNA typing and the population
genetics aspect.

The one decision that the Crown decided to a
actually go into in great detail, andlit waBs because
of two factors, one, it's very recent - and in fact

Streich, Stremmel, and Vanderbogart and Passino are

between April 30th and May 13th, or declsions that
came out in that particular time frame, but more
importantly, Passino is a decision in which Dr.
Shields testified and which the trial judge noted
that his evidence was non-refuted, or had not been
refuted, and so the Crown chose to look at that
particular ¢ase in extensive detzail to determine why
the judge ruled as he did, what Dr. Shields' opinions
vere, and what if any application they had In this
particular case and whether or not his evidence was
refuted by the Crown evidence 1ln this particular
case, and again, My Lord, it’'s not necessary to - we
have it in writing, but at Pages 9 and 10 we have

set out the reasoning, the reasons of the trial judge,
and he aspecifically said that, "Unfortunately this
court did not have the benefit of testimony from
witnesses like Dra. Budowle and Kidd ... The failure

of the state to effectively refute Dr. Shields'
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testimony in this case is a substantisl factor in

our conclusion that the state has failed to establish
the admiasibility of the DNA results in this case',
and this is with reapect to the population genetic
aspects., In that particular case the RFLP technlque
and autorad interpretation was not challenged.

The other important aspect to note about that
case 13 the trial judge said even if, even though
Dr. Shields' testimony was not refuted, and the trial
Judge had in essence wished he had the benefit of
someone's testimony ljike Dr. Kidd, even 80 he polnts
out, My Lord, at Page 18 of that judgment that: "If
the admissibility of the D&A profiling in evidence
in this case turns solely on the question of whether
the FBI had adequaeely compensated for the possible
existence of sub-populations the Court might be
inclined to admit the evidence", but one of the major
factors for not doing 20 is8 they didn't knqw what
data base would be applicable, {n essence there was
poslitive evidence in that case that Mr, faasinolhad
a very mixed ethnic background, incluéing a mixture
of several races, and particularly native American
Indian, and the mixed ;qceatry was again a very
distinguishing feature to the judge, but the point to
be made there is that even with Dr. Shields'
testimony not being refuted he would have been
inclined to allow the population genetics aspect to
go before the jury.

We've set out, My Lord, the reasons why we feel
the positive evidence in addition to what we've just
pointed out, we've also set out the reasons why we
feel in this particular case the Crown evidence, the

positive evidence of the Crown, refutes Dr. Shields'
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testimony and the essence of his testimony in
Passino, we've listed them. Both Dr. Waye, Dr.
Carmody, Dr. Fournpey, their evidence actuaily refutes
the points that were actually made by Dr. Shields
and qu1d actually nddress the concerns the trial
Judge had in Paaaino.- To ;ake a note of them,
particularly Dr. Kidd's comments, but at Page 10
we've set them out: The fact that the AmerIndian,
American Native Indian and Canadizn Native Indian
data did not affect the conclusions that the
Canadign Caucasian population ig not affected by any
significant substructuring; you have all Dr. Carmody':
teats; you have the fact that Dr. Shields fails to
differentiate between statistically sisnificaht
differences and forensically significant difference.
the fact that he hadn't differéntiated as to what in
fact 1s a statigtically significant dif}erence, we've
outlined that; the fixed bin method, the trial judge
had pointed out that there was no evidence aa to the
effect phat'bbp fixed bin method would have with
respect to any of these 1lssues, we have positive
evidence in that particuyar case, and pointed out at
the top of Page 11, and again since it's in writing
1t won't be necessary for the Crown to read verbatim.
We go on to point out, My Lord, that in
hundreds of cases under admissibility tests ranging
from Frye to reasonable reliability, including a
myrlad of gstate generated variations such as
ver{fiable certainty and simple relevancy, DNA
typing, interpretation ang fregquency estimation have
been accepted throughout the States. This acceptance
by the courts in ghe United States {s particularly

important since many of those cases involved the mosat
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serious and extensive challenges.yet to DNA typing,
particularly the Caucaslan, as it applies to the

Caucasian data base. Castro, Anderson, Jakobetz and

Yee would be cons%dered some éf the most extensive,
and Yee in fact would be considered the most
extengive hearing on DNA typing and interpretation,
and in 2ll those cases, either on the reasonabdle
reliabllity test, under a Frye test,-DNA typing,
interpretation, frequency estimation, have been
accepted.

We point out that, "The sum total of these
cases 13 that forensic DNA evidence is relevant,
it's probative, it's reasonably reliable and
generally accepted in the scientific community and
ia evidence that sﬁould go before the ju;y".

We go on, My Lord, with respect to the Canadian
cagse law. That was a review of those decisions, of
the American declisions, in which for one reason or
another it was exclu{ed. keeping in mind that we have
a case book that's been filed of &merican d;ciaions
that we haven't actually touched on in this particula
brief in which it haa been admitted. The Canadian
case law, we point out that there's two unreported
but published decisions. The Keenan and Hunt
decision, apparently from my readling of that
particular case the trial judge was adamitting DNA
typling, interpretation and frequency exprésaion
under the Frye standard, although I wmust admit it
was not an extensive hearing, it did not appear to
be an extensive hearing, and the other one is the

most recent one - that last one, Keenan and Huntg,

was a decision December 17, 1990, in the Ontario

General Division Court, and the most recent one is
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R. v. Claude Bourguignon decided January 14, 1991,

the voir dire decision. 1In that particular case Mr.
Justice Flanagan would not admit the statistics.
Now, under the Frye atandard he would zadmit DNA
typing, he would admit the inéerprebation of the
autorads, and he would admit the - and from my
reading of that particular decision he found the
statistical expression to be valid, the data base

to be valia, bu§ looking at Shwarz he was of the
oplnion - nou; Shwarz is somewhat different, Shwarz
would, from my reading, not allow any kind of
expression associated with the exiatence of a2 match
because of the fear of prejpaiciné the Jury, but in
Mr. Justice Flanagan's caée he put a twist on {t, so
to speak. He altered the Shwarz decisjion slightly
to allow a qualitative sta;ement to be made bytthe
forensic experts, but uithoutlreference to the
statlistical rigdres. and .for r?asons that I will
address when we éo into the particular field of
population genetics I'll explain the Crown's position
and why we feel that Mr. Justice Flanagan's decision,
with all due respect, is‘incorrect and not supported
in Canadian law, or for that matter, apart from
Shwarz, in American law,

With respect to the ca#e of #llan Joseph Legere
the case specific evidence that's been called here,
we've addressed it agaln at Pages 12 through to 1X
to the end. We reiterate and set ocut in detail that
the two tests that would appear to be applicable -
we don't know, with the atate of our Canadian law
now the Crown cannot and does not know with any
certainty or any surety as to what test it must

meet, whether it's the Frye standard of general
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acceptance In the sclentific community, whether it's
reasonable reliability as s;t out in Jakobetz, we
just don't know. As a result, the Crown has
attempted to meet the highest standard. We've set
out in detail summaries of both theose standards, and
they're contained at Pages 12 and 13, but what we do
know, My Lord, and what the Crown would suggest is
the evidence, ia that whatever admissibility test
this Court deterpines to be the appropriate one for
a Canadian jurisdiction, we do now from the Crown
evidence, the viva voce evidence, the exhibits, the
numerous exhibits thaé have been filed, that tbe
evidence 18 overwhelming that the R.C.M.P. forensic
application of DNA typing and its 1nterpre£;tion L;
acceptable, it meets both of those tests, and we
would suggest, respectfully suggest, that the eviden.
is generally accepted and reasonably reliable and
that the evidence is overwhelming on that particular
fact and I would refer you generally toIDr. Waye,
Dr. Fourney, Dr. XKidd, and in fact, even Dr. Shields
in éross—examination would apparently endorse that
particular aspect of DNA evidence, and that is the
molecular biology and the interpretation part of
that particular aspect. Each step, at least the
Crown had hoped that it has shown and we believe thak
we have shown that each step of the procedure has
been scientifically validated, it's been documented,
and i{t's been controlled for.

You would only need, My Lord, to look at the
list of the exhibits kept in this particular matter.
Just to look at some of the actual articles that
have been wrltten, some of the procedures that have

been adopted. HRemember the evidence with respect to
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the slot blot gquantification that was developed in
fact by Dr. Waye and Dr. Fourney, the evidence with
reapect to the publications as to why they're using
a particular digéation enzyme, Hgse III, that's in 2
particular paper. Alllthe steps have been adopted.
I would ask the Court to remember the quality
assurance program that's in place, to look at and
remember the protocols that have been set up by the
particular R.C.M.P.,, to remember how they went about
determining the match window, the measurement
imprecision associated with this particular type of
evidence, to remember the lssues of band stifting
that Mr. Furlotte made much of during hies ¢cross-
examination and the opiniona, particularly of Dr.
Kidd, that the chance of - over a multiple loci, the
chance of band shifting causing a false positive is
to be zlmost impossible or vanishingly small or
exceedingly rare, and he explained why that was;
to remember the evidence with resp;ct to the impact
of environmental effects, that the major impact it
has is that it produces no results, that they can't
extract DNA, that if it {8 extracted and is degraded
they have controla to determine throughout the
teatinglprocedure or the extent of the degradation
and what effect it's having on the mobility in the
gels and things of that particuiar nature. These
are all steps that have been documented in detail
by the R.C.M.P. forensic system, in conjunction with
the FBI, in conjunction with other forensic
laboratories, to attempt to actually provide for our
community a reliable source of probative evidence on
which to determine the existence not of guilt or

innocence, which again Mr. Purlotte made wuch of in
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cross-examination, but to determine the source of a
forensic sample as one plece of evidence to be
taken into consideration, albeit a very powerful
plece of evidence to be taken into consideration in
conjunction with the evidence of the whole trial.

The evidence in this case itself, the actual
typing that's been conducted by Dr. Bowen, has not
been challenged in terms of the defence evidence.
Mr. Purlotte cross-examined on {t, Dr. Bouen
explained the particular - why the interpretations
he made, how he performed the particular procedure,
how it was documented. You must remember Dr. Waye
end;rsed those particular tests, Dr. Kidd endorsed
those particuvlar tests, Dr. Carmody endorsed those
particular tests, and when you're looking at the
particular endorsement you must look at their
qualificationsa and thelr skill and their experience
with respect to forensic DNA typing or DNA typing
generally. Those are all aspects that are
extremely important. In fact, if you remember Dr.
Shields, he had made a statement Iin Bourguignon that
the actual test results performed by Dr. Waye in thal
caée were some of the best he's ever seen. He
considered Dr. Waye to be a very skilled person and
that he would value his opinion, and Dr. Waye's
opinion is that those are the results. There's no
doubt ip any of those particular eminent scientists'
minds that those sources of evidence match.

Finally, My Lord, on this particular aspect of
the brief, the Crown has submitted and it mainteins
that it has proven the validity of the R.C.M.P.
Caucasian data base and the reliability of the

estimates of probability generated for forensic
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purposes, and particularly as it's applied to the
case of The Queen versus Allan Joseph Legere.
However, we've pointed out here, My Lord, and we've
set out, that in the Crown's view since the
population genetic aspects of DNA typing are
sufficiently complex and the defence evidence
mounted a challenge on that particular issue the
Crown feels it would be prudent and necesasary to
address this particular area at some further length,
ana 1 have-pointed out and I would like to do that
at this particular time, My Lord, and as I had
pointed out-earlier that once I have completed the
actual brief on that particular aspect I will file
it with Mr., Furlotte and with this partiéuiar Court.

THE COURT: 1I'll let you decide when you want to have a
break this morning.

MR. WALSH: Well, I'm good for a while, My Lord. I hope I
don't go on 'overly long but I'm good for a while if
you permit me. -

THE COURT: Yes, but just to sort of plan the morning, vyou
anticipate finishing this morning?

MR. WALSH: Yes, My Lord.

THE COURT: And you'd take what, -perhaps an hour on this
aspect?

MR. WALSH: Or perhaps longer. If you could allow me at

- least until noon time. I may be done before that,
lt's bard for me to judge, My Lord.

THE COURT: VYes, well, you will want to break after a little
while so you decide when you want the break yourself.

MR. WALSH: O0.K., fine. I will depena on my co-counsel, they
get bored easily and they'll indicate that.

With respect to the population genetics aspect

there's been various definitions offered throughout
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this trial, you read any of the case law, the case
book in this particular inetance, you will find
numerous definitions, and the one that from the
Crown's point of view 1s the most succinct was made
in Castro. In fact, the trlal judge in Castro, from
the Crown's view, did an excellent job. In most of

the - the judge in Yee, for example, and Jakobetz,

they did excellent Jobs, and in Fleming and Watson,
in actually settling ;ut the evidence in detail and
their reasoning in th;s particular case, sao the
Crown looks to these particular cases and the detaile:
analysis and the reasons and adopts some of them to
make points with respect to this case.

In any event, Castro points out that - at
Page 992, and again I may - 1f you may permit me,
My Lord, I won't refer to actualy page numbers, etc.,
since they will actually be included 1In the brief
unless you wish them at this point.

THE COURT: No, that's all right.

MR. WALSH: Anyway, one of the quotes was that: "The
population geneticist determines the frequency with
whlich a specific allele occurs within a given human
raciai group. The information obviously is eritical
since a necessary part of any forensic DNA typlng is
to put a mezning to the matches that are declared",
In fact, it's been clear from the decisions a
probabllity estimate {s generally conside;ed to be
the essential prerequisite to the admissibility of
evidence because without some form of expression to
the match the jury are left with no meanlng as to
what - for example, 1n this particular case, what
the existence of tﬁe matches as shown on this

particular exhibit, VD-88, what that means. I remembe:
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reading in one of the particular éases the judge
used the expreasion, “whethefwit's as common as the
nose on your face or as rare as the swile of the
Mona Lisa". That was an expression without that the
Jury doesn't know, no one knows what that means. 4is
a result it's an extremely important area and the
reasons for going into it.

The method, and I've brokem it down in actual
sub-parte soc you can see where 1'm going 4in this.
The first aspect I'd like to deal with, My Lqrd, is
the method of frequency calculation. What the
evidence shows and what the case law points ocut zand
what the exhibits will demonstrate is that the flrst
thing that must be done to actually calculate a
frequency is to find the individual allele frequency
the fndividual band frequency, and they do that by
usaing the bin frequencies obtalned by a method of
binning. 1It's a method that has been adopted and
adapted by the R.C.M.P. and FBI. They've set it out
in the Exhibit VD-49, U494, those particular exhibits,
1t*s documented there as to what the procedure
involves., 1It's also - If you would refer to VD-87,
it's a statement ofAthe working group on statistical
standards for DNA analysis, and again the binning
method and the reasons for its adoption are explained
in that particular document, and again, it has been
explained throughout the case law in Jakobetz, Yee,

Fleming and Wetson, all of those decisions have

detaziled L{t, but I think it's important that the
Crown summarizes its view on what that binning
method - what 1s actually being done, because it
glves an insight as to the statements that are later

made that they overestimate the frequency associated
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with any particular allele or any particular band,
and it's important to understand why they make those
statements.

I've summarized the binning method, there's
Beveral ste;s, but first of all, L{tfs clear and
obvious that by this time that 'using the aslze
markers that they uvse in the forensic testing they
set up bins, collections af groups of alleles in
which alleles are placed in these paréicular groups
as a result of that, and as & result of these
grouplngs of alleles it overeatimates the frequency
for any one particular becaﬁ;e it covers a wide
range of band sizes. |

The other thing that 1s done is that the blns
the width of the bins, aﬁd if you can think of =a
series of boxes, the width i3 greater than the
actual window of measurement precision orvr
imprecision that has been determined by the forensit
labs. In the R.C.M.P. case it's 5.2% plus or minus
‘2.6, but you‘ll remember the evidegce of Dr. Carmody
that the R.C.M_P. bin sizes range from 5.7 to 15%
with the average of 10%, so you're collecting a
greater span of alleles than you would ever - greater
span than 18 actually used in the actual testing
result in terms of the match window, and the
average is in fact almost twlcze as much.

The match window, the measurement imprecision,
the 2.6 or 5.2%, 138 also used in actually placing
an allele in one of the boxes, one of the bins, and
{f you are going go in essence put a band into a
particular - T use the analogy, box, but by applying
measurement precision, 2.6 or 5.2 or 2.6 one way

or the other, it would go into another box that has
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more alleles and therefore a higher fregquency, it
will go into that particular box, another case
where it supports the opinion that {t overeatimates
the particular frequency.

The other aspect, My Lord, is when they finfisah
and they see that one of the boxes has three bands
in 4t or four bands in it or five bands in 1it, they
take that box and dump it into the next one that has
more bands, they collapse, and the purpose 1s again
to put the rare bands, and they would be considered
to be rare because there's very few of them in this
particular bin - they dump them in bins with more
alleles, higher frequency, thereby making the rare
alleles that much more frequent, anotﬁér example of
why and how they go about the binning method, and
then there's a simple mathematlical calculation that
the judge in Yee quoted by saying that they divide
the total number of bands located Ln the bin by the
total number of bands generazted from all the data
base samples tested for that probe and they come up
with a2 bin frequency associated with each of the
particular bins, and then on occasion it's necessary,
as the R.C.M.P. have done, to rebin thelr data
becguse of additionazl samples coming in and their
conservative binning methods, and in fact Exhibit
VD-6Y4 4is the rebin population distribution table
that was used to actually calculate the frequencies
in this particular case, in the case of The Queen
versus Allan Joseph Legere.

Dr. Ki{dd, when asked his opinion with respect
to the fixed bin method, he statea that: "It vastly

extravagantly overestimates the frequency of the

band pattern®.
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The next step, as Your Lordship ia aware, in
arriving at the final figure is the Hardy-Weinberg
equation, to be differentiated from the Hardy-
Weinberg equilibrium that we will be addressing
shortly. The Hardy-Welnberg equation is simply a
very basic kind of a - I've heard the expression
used, and I can't remember exactly in what case but
it's the genetic expression of the proﬁuct rule,
and it's that faney 2PQ, or if you're talking about
a2 single band, P2, and Dr. Waye had the best way of
explaining it from a layman's boint of view so that
we can understand it, and he_said in his testimony:

"What that formula does 13 simply says

I saw this band, P, i{n X number of

people, and band Q in X number of

pecple, and using the Hardy-Weinberg

equation I predict Y number of peaple

will have both bands together."
Very simple expression, very simple way, it's a
Hardy-Weinberg equation, aznd what they do is they
simply, using that equation, take the bin frequencies
that you would associate for each band, multiply
them, and that comes up with your frequency at any
particular prébe, 28 & result of any particular
probe, and the next particular step that's taken,
and the last step, or I should say close to the last
step, 1s the use of the product rule, and the
produpt rule has deen described, {t was described
in Yee as one of the most rudimentary principles
of probabilityAtheory, and that is the multiplication
of independent events, and when they apply the
product rule they're simply taking the probe
frequency by the probe frequency by the probe
frequency by the - as a result of the number of

times the particular )lab is able to actually use a
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probe that actually expresses a match like in thisa
particular case set out in VD-88. In_one particular
case with respect to Exhibit 1J we have a four-locus
match, a four=-probe matceh, and with respect to 135
we have a8 five-probe match. TItf's the multiplication
of each of those events that arrives at that fimnal
particular conclusion.

I Intend to say later - to address the
confidence intervala. At this point I simply point
out that the product rule, the end result, generates
the best estimate. The evidence is clear that what
they're generating is the best estimate, and T will
address the whole concept of confidence intervals
applied to that best estimate and I will do that
near the end of my Bummation.

It's obvious, My Lord, from the evidence, and
if youw look at the OTA Report, which is Exhibit 24
in this particular case, that the more probes that
you're able to apply and thereby multiply, the
higher or lower, depending on how you view
frequencies, the frequency will be associated with
respect to the matches. In this particulér case 1a
a prime example. With Exhibit LJ compared with the
source purported to be coming from Allan Joseph
Legere, the probability of a four-probe match was
one in 5.2 million male Caucasians. With respect to
135, which was a five-probe match, applying the
product rule was one in 310 million male Caucaslians.
It's a prime application of the application of the
product rule by the number of probe sites.

Now, obviously, in order to do these mathematica:
or these standard and very basic - they're very

basic calculations - it requires a data base, a data
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base that will entitle the Court and the forensic
scientists to rely on the reasonabllity of the
estimates that they're produecing, and in this
particular cage the Crown has sought and we wauld
respectfully suggest and submit that we've proven

the reliability and the validity of the R.C.M.P.
Caucaslan data base. The evidence would indicate,

My Lord, that a Caucasian data base in 2 country

like Canade, and particularly in a provinece like New
Brunswick, 18 the or one-of the most relevant to be
applied, that there are over - I believe the evidence
is that there's over 3§5% of the Canadian population
or close to 95% of the Canadian population is
Caucaslan, that in New Brunewiék which the evidence
is there's 700,000 people, 25 million in Canada, I
believe, and 700,000, approximately, in New Brunswic}
that again overIQS% of that particular population

is Caucasian.

There was evidence with regpect to haw the
data basges were compiled, to the extent that the
argument may be that the data base was deficient
because of geographical limitations, there belng no
direct sampling done in Atlantic Canada. I would
suggest and the Crown would submit that {it's been
overcome by the selection of blood donors on CFB
Kingston, and in fact, My Lord, if you loock at the
exhibits associated with respect to the p;ofile of
CPB Kingston, they're Exhibits VD-59 through to 63,
it's almost like a miniature Canada in terms of its
expression of the genetic make-up, or I should say
the diversity in Canada, except for Western Canada
and partlicularly B.C., which seems to be somewhat

under-represented, but that's made up of the fact
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that there's a separate data base that was compiled
from Vancouver. The question then becomes whether
or not the data base is truly representative of the
Canadian Caucasian population in terms of ethnic
sub-groups, and the evidence 18 that the Canadian
Caucasian population is largely comprised of
British and French ancestry and their distribution
in Canada is reflected in New Brunswick, and I refer
you particularly to Exhibit VD-97 and the evidence
of particularly Dr. Carmody and Dr. Fourney. In
other words, New Brunswick's ethniec diversity is
reflected in the data base, and what is important
here is a statement made by Dr. Kidd when he was
testifying, .and he was asked the question, "What
about ethnic diversity, Doctor”, and we were
examining him with respect to the R.C.M.P. data
base, His answer was, and this is very important,
he said:

"Well, certainly I mentioned major

ethniec groups. If we're talking

about within Caucasians the Canadian

white population or Caucasian population

18 of mwmixed European ancestry. It's a

higher proportion of English ancestry

than we have in the United States but

it 12 a2 mixed European ancestry, so one

would want some representation of that

but that's almost going to happen

aytomatically because the population

i8 fairly randomly distributed in terms

of any of the major groups. One does

not need geographic representation because

there 13 no strong indication that the

population is subdivided geographically

in a population like Canada or the U.S.

whereas in Africa one might very well

want some geographic representation

because of gene frequency differences.”
So even without, I would submit, the evidence of
the CFB Kingston representation, even without that,
1t's clear from Dr. Kidd's opinions that you do not

need geographic representation tecause of the
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purposes for which the data base are being put, in
his opinion.

The size of the R.C.M.P. Caucasian data base,
I think if you look at the number of decisions,

Andrews, Wesley, Cobey, Spencer, there’s a Chinese

decision, Shi Fu Huang, out of New York, that's in

your case book, Pennel, Jakobetz and Yee, all of

those decinions would indicate that the R.C.M.P,
Caucasian data base i3 more than a sufficient size.
In fact, Drt Kidd's comment in Jakobetz was that,
"Once 1t is determined that the alleles are randomly
occurring throughout a targeted population sample
size can decrease to as little as one hundred
individuals", and in fact the evilidence 13 that it

1s one of the largest in the world for forensice
purposes,

The other aspect of the Canadian Csucasian
data base with respect to whether or not there was
an approprlate sampling theory applied, whether they
actually went about getting those particular samples
in an appropriately ~ ptilentifically appropriate
manner, he goes on, The bottom line for Dr.-Kidd's
opinions with respecﬁ\to éhe data base was that they
had been selected using an appropriate sampling
theory to obtaln a2 random selectlon, that it was
large in terms of its gize and was representative
of Canada by province and in terms of ethniec
diversity. That was the bottom line for Dr. Kidd's,
in the Crown's view., He concluded irn his testimony,
and the Crown obviously relies heavily on Dr. Kidd's
opinions because of his expertise, his unique
position in relation to human population genetics,

and his experience in demography, human demography,
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and again there will be a point made later, but he
concludes, and this is where the Court 1s reguired,
My Lord, to weigh evlidence, and you will be required
to we{gh evidence in relation to the population
genetic aspect, it's an absolute necessity. It's
an absolute necessity, as I pointed out earlier, in
any case, but he says In relation - the question
was asked:

"Doctor, in your opinion, to what

extent do the frequencies generated

from the dats base, the R.C.M.P. data

base, reflect the Canadian Caucasian

population as a2 whole and New Brunswick

for VNTR purposes',
and his answer wWas:

*T think they are very representativa.

It would be hard for me to imagine

creating a better, more representative

sample than the one that has been

assembled.™
In the Crown's view that is an opinlion that must be
given great weight.

Part of Dr. Kidd's opinions obviouwsly was
related to the actual testing that Dr. Carmody did.
Now, one of the tests he did, and it's in the
evidence, ig that he d{d Chi2 and 1likelihood ratio
teats. In fact, he looked at the Vancouver, Ottawsa
and CFB Kingston data, did this test to determine
whether there was any bin freguency differences.
Same kind of teat Dr. Shields did when he compared
the R.C.M.P. with the FBI with the other Caucasaian
data in the United States, same kinds of test. He
wanted to determine whether or not there was any bin
frequency differences, and he concluded that there

wasn't, and Dr. Carmody testified that - when he

made that conclusion he said:
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"I conclude with great assurance that

83 we get greater samples and as we
increase sample sizes from other

areas of Canada that it is very

unlikely that they will show differences
from the existing samples that we have",

and he goes on to testify:

"OQur studies on the Canadlian Caucasian

data base drawn from these three saamples

in Canada would indicate that in fact

there was no local -geographic genetic

differentiation that is present in our

Caucasian population or at least none

that is statistically significant enough

to be seen in our sabples and that would

mean that the calculations that I did

using the data in the R.C.M.P. data base

would hold whether we were making the

inference about British Columbia, Ontario,

or the Maritimes."
That's his conclusions with respect to - and that's
the conclusions of Dr. Carmody, that's the
conclusions of Dr. Kidd, and the prescriptions that
have been provided by Dr. Pouorney and the conclusions
of Dr. Waye. They are satisfied in their expert
opiniaon with the R.C.M.P. Caucasian data base.
Bottowm line, that's the take-home, to adopt a
phrase of & colleague of mime. That's the take-home
message with respect to that partioular aspect, and
My Lord, I now wish to proceed into the question of
3ubstructure whleh'will be obviocusly of some length
and perhaps it might be appropriate now to have a
break?

THE COURT: O0.K., we'll take 15 minutes or so now.

(BRIEF RECESS - RESUMED AT 11:00 a.m.)

(ACCUSED IN DOCK.)

THE COURT: Mr. Walsh?
MR. WALSH: Thank you, My Lord. The issue I wish to deal

with now, My Lord, having left the question of the
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data base, is the 13sue, the general umbrellaz, of
substructure, population subdivision, structuring,
and all these phrases, inbreeding in its widest
sense, all phrases associated with whether or not
the frequency of particular bands, the frequency
you may see a particular band may vary on the basis
of ethnic ancestry of the particular sub-population
or a reault of some regional variation, and Yee is
a case in which the trial judge set out in quite
good detail the whole c;ncept of substructure, and
it was addressed by Dr. Carmody, Dr. Kidd, and Dr.
Waye, but the purpose of assessing whether or not
and the existence and the effect of substructure
ls to determine whether or not your data base can
produce reasonably reliable results or estimates of
frequencies. |

The evidence, My Lord, would be that there
appears to be-a consensus émong scientists that
structuring does occur within the North American
Cauvcasjian population caused by many different
phenomena. The difference of opinjion that exists
you read from the case law and as you can see by
Juxtaposing the evidenee-of Dr. Xidd and Dr. Carmody
and Dr. Waye and Dr. Pourney with Dr, Shields is
that the difference of opinlon that exists is over
the extent of substructuring and its effect on the
ability of the forensi; gcientist to make ressonably
accurate frequency estimates. The assessment of
whether substructuring exists and its extent and
effect involves a number of different assessments,
and the Crown'as point of view for the purposes of
argument in the brief ft's to file, we would identify

four agsessments that generally should be made in
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addressing the question of assuming substructuring,
what 18 its extent and more ilmportantly what's its
effect in relation to rorenaic-testing, and the four
areas that the Crown hasa identifiled, My Lord, is

- first of all the existence of Hardy-Weinberg
equiiibrium, really, simply put, whether or not
the two bands that you see at a particular probe
site, whether they are randomly associated with each
other. The next question is linkage equilibrium,
wvhether the bands 2t one probe site are connected
physically or genetically to the bands at another
probe site. That's the first two issues.

Now, the importance of those two issues was
pointed out in a number of cases dbut It has also
been pointed out in Exhibit 24, VD~-24, the OTA
Report, and at Page 67 they state:

"Essentlially the population must be

one where individuals randomly mate
and reproduce 8o that distinct sub-
groups are absent. In such freely
mixed population there will be no
correlation between the zalleles, the
maternal and paternal chromosomes
(Bardy-Weinberg equillbrium) and no
correlation between the alleles at
different locl (linkage equilibrium).”
So the first two assessments are particularly
important.

The third assessment that the Crown would
ldentify is whether there i3 any geographical
bin frequency, what are the results of geographical
bin frequency comparisons, whether significant
variation 413 caused to these frequencies by various
effects such as by geographical differences, and tnea
fourth'area that the Crown would identify is the
empirical observations on data worldwide, whether

significant variation is caused because of geography,

race, inbreeding in the widest sense, etc.
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Now, those are the four areas that in the
Crown's view ahould bdbe looked at, and in fact the
evidence would actually point to the fact that it
has been‘iooked at in relation to the R.C.M.P.
Caucasian dat; base and in this partlcular case.

Now, as far as the phenomena of Hardy-Welnberg
equllibrivm, one of the first aspects that we must
have clear In our mind is with respect to some of

the earlier cases that you will Bee; for example,

Wesley and Castro, Pennel and Caldwell. They dealt
Wwith what ﬁas been termed in\tge scientific
literature Wahlund's effect, and the Wahlund's

effect or principle wsuld be. that excesas homozygosity
an-excess of single bands in a population over the
expected, would be an indicator of disequilibrium,
and that principle was esatablished, I believe, in

the 20's, or at iéaat-m;ﬁc1oned in the 29'5.

When they initially started ‘doing testing for
forensic purposes those cases dealt with whether or
nhot such a test had been done and what were the
results of the test, but since that time scientific
advancement has shown thag that is not an appropriate
test because of the néture of khe systems that are

actually being used here. You only have to look at

Jakobetz and Yee and Fleming and ﬁatscn to show that

that is not now considered to be an appropriate
test becasuse there's a number of conclusions that
can be drawn from such a test, and one of the
conclusions 1s that in fact it‘s an artifact; that
is, that you're seeing so wmany one-band patterns
it's because it's an artifact of the process that
you cannot distinguish between bands or alleles

that are very close together, and I would refer the
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Court to the Promega paper, Exhibit VD-50,
particularly at Page 136, and an article that was
mentioned quite often during the hearing, and that's
the Exhibit VD-53, 1t's entitled *No Excess of
Homozygosity at Loci Used for DNA Fingerprinting",
and really that article, where it fits into this
whole scheme of what we're tglking about 1is the
article by these Yale Bcientists, showed exactly
what was auspecﬁed all along is that using Wahlund's
effect because of thé nature of the system you're
using you're a}most always golng to see excess of
\ﬁoQozygosity, but 1t's not according to them & true
indicator, becguse when they apply the test that
they devel;ped and they looked at Lifecodes data
they-didn*t find the oxoeas of one-band patterns
th;t was originally believed existed.
In fact, during the hearing we quoted from
the Jskobetz caa; at the footnote 20 in which the
trial judge says that in light of the consensus that
this really isn't an appropriate test, the consensus
of the sclentists, the Court said that, "It's
unnecessary and this Court happily declines to blaze
a trial thraugh_this thicket of true homozygosity
versus single bandah, sa that is an aspect or, to
use a phrase, & red'herring that one must st least
keep in mind 1s that in some of the earlier decisions,
like Caldwell, for example, where it ccmmenteq on the
Ifact of the question of a cerfain/test hadn't been
done; Pennel, ih which these kinds of tests were
thought to vbe appropriate at the time, but the major
decisions since that and this particular article
would appear 10 be, the consensus would appear to be

that that is not an appropriate test, and one should
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not become bogged down 1in the question of whether
that is in fact the test and what application these
cases had to it.

What Dr. Carmody's evidence {3, and agrin we
must distinguish between the use of the Hardy-
Weinberg equation from whether or not we can show
Hardy-Weinberg equilibrium - now, what Dr. Caroody
has done, and hias evidence {8 clear on that particula:
ca;e. is that he tested for Hardy-Welinberg
equili{brium not using Wehlund's effect because of
its inappropriateness but using what he called the
non-parametri? median test, and ha found that there
was nog suft4ciently high correlation, and that-is at
the individual probe sites used by the R.C.M.P.
in thefr data base, that would affect the use of
the Hardy-Weinberg equation. That was his bottom
line conclusion with reapéct to that statistical
test. He poined out that it would not allow to
determine low carrelations bﬁt his evidence was that
low correlations would not - even a minor disequillb-
rium, Hardy-Weinberg diaequi;ibrium, or low
correlations would not affect the uses to whileh it
were put. He was more concerned with the high
correlation and this test has ruled that out
statistically. The other test that you look at to
determine whether or not this whole issue of
sub-structure is this linkage disequilibrium or
linkage equilibrium, and two agpects of that is
whether the probe sites are physically linked or
statistically linked. Now, the view now, and there
1s really no question on that, is that if you're
using different probes on different chromosomes then

there's no risk that you're going to have physical
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linkage, and the evidence is clear that the R.C.M.P.,
their probes are all on different chromosomes,

D2Sl4, D187, they're all on different chromoaocmes,

2, 1, 4, 17, 16, 10, 8o there's not that risk of
physical 1inkage.land what they're Qimply addressing
there 1s whether or not you can use the product rule
and that is whether they're independent events.

The other aspect that.must be addressed is
whether or not there'slétatLEQLcal linkage between
theae particular probé Qitea, and again Dr. Carmody
applied a non-parametric median test, and what'sa
1mp;rtant, it's a testzreqommended by Seymour Geiser,
an actual statistician'thgt Mr. Furlotte has
referred to in cross-examination on a number of
occasions, and what Dr. Cariody did was actually
adopt or take one of his recommendations and apply
this test to deteramine ;hether or Aot there was any
statistical linkage between the probe s8ites.

The statistical £eat, one 18 trying to
determine if the existence of two bands revealed by
one probe will glve 1nforma£10n that will allow
a2 atatistical prediction what two other bands will
be revealed by another probe, and hié non-parampetric
median test, the variant of that that he used as
recommended by Seymour Geiser, was that there was
no strong correlations between the probes that would
affect the use of the product rule, another example
of looking at an aspect of this questlon of sub-
structure, and this opinion was supported by Dr. Kidd.
that in fact statistically and physically in both
their opinions éhere was no linkage, there's no

disequilibrium, 8o that they're in fact independent



- 35 - Mr. ¥Walsh

events 8o that you can actually multiply one probe
by one probe by one probe by one probe and allow
the product rule to apply.

The next aspect that the Crown had identified,
My Lord, with respect to an area that should be
looked at in terms of the question of substructure,
is geographical bin frequency comparisons, and if you
remember, Dr. Shieldas had done that, he set it out
in the affidavit that-he had filled in Vanderbogart,
and helhad alao testifled with respect to the types
of teating that he did in eopparing the FBI with the
R.C.MtP. Well, Dr. Carmody did the same kinds of
'teag as I pointed out earlier thia morning in
determining whether or not he could match fit his
data bases, Vancouver, Ottawa, and CFB together, and
he concluded that he could because there was no
stasiatical bin frequency differences. The other
conclusion that can be drawn from that, and the
evidence 18 clear, is that since there's no
statistical bin freguency differences there is no
evidence of 5ubstructyre, and I'll guote, and so I
won't misquote, from both Dr. Kidd and Dr.:Carmody
as to the conclusions éhit can be drawn from that
kind of testing, and that is that Chi2 likelihood
ratic teating, ang Dr. kidd said: "It tells me,
one thaé-there is unlikely to be any subatantial
aubséructuring fh the Canadian population that is
relevant go these locl because even If there were
substructure if the frequencies are the same it's
irrelevant”. Dr. Carmody's oginlon was that: 2T hav¢
been able to shoWw for the Canadian data base that we
used for these calculations that there was absolutely

no evidence of what we call substructuring; that is,
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that we could trea; the Canadian Caucasian population
as a homogeneoung unit", and {n fact, to hark back on,
that 18 in fact the kind of test that Dr. Shields
used to try and draw the ccnélusions thet he drew.
It's important £o rememb?r this in terms of
substructure is that there will be and there has
been evidence with respect to comparisons between
the Cenedian Caucesian population and the American
Caucasian population,lbut the first thing we must
remember befp;e we even m;ke that comparison 3o we
can determine uhethe; there's a North American
Caucaslan substructure 1; that the statistical
evid;nce is that there is no substructuring occurring
in the Canadian Cauvcasian pépulation or any sub-
structuring to th; extent tbat it would have any
effect on the calculations that are [inally
generated by the ﬁlC.H;P. That is the take-home
measage and the bottom line with reape;t to those
particular teﬁts, and if we keep that in mind, then
we can look at the compariaons that were made to
other North American Caucasian populations to see
what that tells us, so that's in fact what Dr.
Carmody did do, and he actually looked at some of
the work Dr. Shields did and drew the same
conclusions Dr. - drew the same caleulations that
Dr. Shields did that there were statistically
8ignificant bin frequency differehces betuéen the
Canadian Caucasian data base and the FBI and Dade
County in Florida and in Fort Worth in Texas and in
Minnesota, although Minnesotaz was much closer to the
Canadian, but the distinguishing feature there is
that he concluded that although there were thease

statistically significant bin frequency differences,
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same conclusion that Dr. Shields had made, there

was no forensic difference in terms of the manner

in which these particular calculatlons, these figures
are put, and that‘; where he differa greatly from

Dr. Shields, and the explanation for the differentia-
tion between a statistical an& forenaic or meaningful
difference is that there is no likelihood that the
degree_of substructuring would not have the reported
fregquency and the actual dbut unknown freguency
average out or be unfavourable to the accused, and
that's from Yee. "The evidence 18 that any danger
caused by substructuring would self-correct aver
multiple loci., That 18, 1f the frequency for one
probe is understated becauae‘o[ substructure it will
be overstated for the other loci”, and the best
example, and one need only pick up Exhibit VD-65,

and it's the calculations that Dr. Carmody did in
relation to the statistics derived with regpect to
Mr. Legere's evidence, the evidence applying to Mr.
Legere, the comparisons he made and how it would
compare with zll these other Caucasian data base
whereas Dr. Shields left it hanéing. In one example,
in flling the affidavlit he says there's a difference
between 9.6 million and in the other one it's 5.2.

If you put Mr. Legere's data through the FBI it’'s

one in 9.6 millfon. He didn't explain, first of all,
that there 18 no real statistical difference because
fit's only a difference of a factor of two, but he
doesn't accept the proposition that whenm you multiply
them out, the end result, there's no forensic
difference, and that's been demonstrated, and both
Dr., Kidd and Dr. Fourney maintain thét, it was

maintained in Yee, and accepted by the Jjudge in Yee,
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Dr. Kidd explained, indeed, that by pointing
out that for every allele in the sub-population that
is less freguent there will have to be an allele
that is more frequent because frequencies must sum
to one, and when you do the calculations as Dr.
Ca}mody did, it's self-evident.

The fourth area that the Crown would identify
that one must address when you're looking at in terms
of Ehe question of substructure is emplrical
obaservations worldwide. ﬁhat does the evidence
worldwide - what kind of conclusicns can you draw
from that particular typesqu asp;cts. and what we
must do is look at thosg scientigts and look to
those "scientists uho\stqu hu;an populations and
have looked at worldwide human populations; and
obviously the Crown is-'relying heavily on Dr. Kidd’s
opinions because it's the very-reason he's testifled,
why the Crown brought him to New Bruna;ick, is8 that
he is a é%e—emihent'human.popul}tion genetiecist
uith experience worldwide, bhuwan populations world-
wide. This was not sim§1§ the Crown's word for it,
it was something that was accepted in Jakobetz, for
example,_the Judge 1in Jakobetz, the federal Jjudge,
stated that: "Dr. Kidd testified that he has looked
at data from-many sub-groupsa including Italians,
-Suedes, Irish, Amiah, mixed Europeans, and all have
very small dirfferences in allele frequencies. Furthe
Dr. Kldd-;tated that the differences in sub-groups
are absolutely insignificant to the method in which
the FBI uses its Caucasian data base®.

The trial judge pointedlouc that - he states
that Dr. Kidd is at that time, "the Director of the

Ruman Gene Mapping Library, an nternational
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organization that aintains a computer data base
containing information on gene locations™. We had
evidence of that at this particular hearing. Dr.
Kidd, “"He oversees a DNA committee, a sub-committee
of that particular library, through which he has
observed data on the fr;quencies and character of

all known DNA polym;rphlsms occurring within differen
populatioéé throughout the world".

The experts identify the fact that all
populations m;intaih high.variability. They
recaognize, however, that\the?e are differences,
substantial differences, inlbin frequencies and
differenges in allele frequencies between races,
and that's why they. have separa?e data bases. That's
not disputed, and the Evidence at this particular
‘hearing and set out in exhibits 1ikg the fixed bin
paper, Exhibit VD-49, 494, is chat'éhat'a recognized,
and probably the best comparison is that it's one
that‘s/been used numerous times both in the OTA
Report, in Kirby's textbook on DNA fingerprinting,
by Dr. Shields, is they'use the comparison betwéen
the probe D2S44 between the R.C.M_P. Caucasian data
base and the Canadian Native Indian data and to show
the differencez, but that is agaln a self-evident
feature of something-ihaﬁ éhe a;ientiscs know 1is
that you will finé differences of a degree between
races that reguilre separate data bases, ;nd the
issue for us is the degree within 2 ;ace and what
effect that has, the substructuring poiﬁt, and it’'s
necessary because to logk at Dr. Kidd's testimony
with respect to his observations over 25 years zat
looking at human populations, to look again, and I

will with the Court's permission in a very summary
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way review Dr. Kidd's unique qualificatfions, his
unique position in relation to these issues. 1In a
summaEy way, if I may, My Lord, I Just want to
highlight some of the aspects here as to why there
should be 80 much welght, substantial weight, placed
on his opinions with respect to his observations
worldwide. He has been .studying human populations
for 25 years. His post-doctoral work and early
professorial work was under one of the foremost
experts in human population genetics, this Cavalli-
Sforza. He continues to corroborate with him on his
work. Hls areas of specialty are human evolution
§nd human population genetic; and medically oriented
Ihuman geneéic;. His research is almost entirely
reiated to moléculgrlbioloéy and human population
genetlcs. BHis laﬁ's major areas oflresearch
interest are gengéic iinkage mapping, putting
together the gehetic map of homo sapiens using DRA
polymorphisms aslfhe markgrs, gttemptlng to 1dentify
genes that ;ause complex hugan disorders like for
example the particular-forﬁfof cancer that they're
attempting to identify the defect'for. They're
doing detailed molecular study of a particular region
of a particular chromosome in relation t; early
human development, and they're Hoing human population
studies, and I'm quoting from Dr; Kidd, "where we
have continuved to collaborate with Cavalli-Sforza
and hl; las and By lab have pow assembled a
collection of something in excess of 800 cell lines
espablished on humans (rom around the world and we
are studylng those samples for dozens to a hundred
or more different DNA markers". He has been or he's

agssociated with sclentific organizations of the
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highests prestige in the scientifle cqmmunity.
some of which iou can only enter as a result of
election. The Human GCenome Organization, 300
scientists uorlauide, he’'s Been elected to that
particular body. He was 1ﬁ;trumental in running
the human gene mapping llbrary, I don't need to
repeat that, because that u;s highlighted in the
Jakobetz case. His testimony has been accepted
over some VEry prestigiouslecientists in the most
major cagea in thne United steiés in DNA typing.
Be has extensive experience in human
demography. He hga taugﬁt human demography, he
exglained why and. how hum;n'dgmography applies to
these questions of é;bat;&dture. He pointéd out
that human popu};tions obviously have unique
problems and réquire specialized study as related
to pther organiams. II have in the brief that I
wish to file with the Court, My Lord, I have and
I will set out at some length excerpts from the
transcripta to repe;t some of the opinions that
Dr..Kiddlhas provided with reapect to his observa-
tions worldwide, pecause they're extremely
~importeant, they can't be discounted, and T don't
intend to dol‘f!.'t.- here because as I sy, I'll be filling
Lt 1ﬂ‘;r1cing. However, throughout this
particular - when I went thgough to Ldentify his
opinions he has lgoked at very tightly - in hils
opinion the moag inbred populations in the world.
He has looked at Mennonites, he's looked at the
Mennonite community in Saskatchewan and Alberta.
Re's looked at Amazon tribes, one particular tribe
that i3 the most tightly inbred population he's

ever seenh in the world., He's looked at the Middle



- 42 = Mr. Walsh

East. His conclusions are that'all of these
frequencies ha;e high variability and that they
would not have any effect, significant, meaningful --
there is no aignificant ;eaningful substructure

as applies to the Caucasians in North America that
would affect the rreqﬁ;ncies of this particular
case. That.ia aga{n the take-home message, the
bottom line, from his particular opinions, Secause
why it'ﬁ 80 important {8 there's attempt; to
extrapolatelinformation fromlother races to show
that look, there is this.airferencé, thereforg we
have to be concerned, w; have to be cautious with
regpect to the Caucasiap population, but he's
1ookea at these poﬁﬁlaiions ;nd he's given oplnions
that clegrly point ‘out without hesitation chét we
can use theae forensic numbers.

The”only'posglble concluglon, it is
respectfully -submitted, My Lord, that caﬁ be
arrived ét on.the Crown evidence in relation to
substructurg is tha; it is nqt evlident ip the
largely homogeneoh; Cagadign Caucaslan population,
and although evideﬁﬁ In the United States Caucasian
populatlon'froa a North American perspective, would
have an 1naign£f1cant forensic effect. This has
been confirmed by>Dr. Carmody, and again I will 4n
my brief highlight excerpts fro& Dr. Carmody's
opinion with respect to his conclusions on whether
substructure exists, the extent, and its effect,
and these opinions are very, very important because
Dr. Carmody 13 actually doing the work, the
atatistical work on the Canadian Caucasian data
base, for the R.C.M.P, but not am a member of the

R.C.M.P., as he clearly pointed out.
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Mr. Furlotte quite rightly during the cross-
examination of the Crown experts, particularly lp
the population genetic fleld, was highlighting from
the case law that there 18 an obvious disagreement
on certaln population genetics 1ssues, particularly
over substructuring. Il you remembdber from Dr.
Shields' testimony in his cross-examination, 1it's
that in hia opinion we do not know enough yet, that
he's not comfortable enough yet, and Dr. Carmody when
he was under cross-examination by Mr. Furlotte
provided a summarization of really what the Crown
considered to be an appropriate summarization of the
divergent viewa, so to speak, and he said 1in
Voiume VIII of the transcript, "Well, I would
ocharacterize it by saying thet there are some
people” - and this is characterizing the differences
of opinlion - "that éherg are some people in
population genetics and in the gclentifiec community
outside of population gehetics who are expressing
cautions about the use of datz like this and that
are saying there 1slgreat potential in it but
perhaps we should delay a bit until we have more
samples and have looked further and have been able
to do better statistical tests on laréer date gase
sets. On the other hand, there i{s a significant
component in tﬁ; ﬁopulati;n genecics community who
are proceeding to do tests, design tests, look at the
data as it is to try and show and corroborate what
the procedures are that are being aﬂplied by the
people in the forensic‘area"; and the question was
put, "But I assume it's your positlion that it's still
safe to use the preduet rule. even though the

scientific community cannot decide on the issue yet".
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Answer: "YI feel that it's safe to use 1t because I
feel that there i3 enough justification and the
people whose opinfon I regard with equal value with
Doctora Lewontin, Hartl, and Lander indicate that
there really ian't any significant deviations that
we're going to ever riﬁd in these particular
populations. I would say that even If we were to
find ultimately in five, ten years from now that
there were some smail amounts of deviation from
Rardy-Weinberg equilibrium and some small amounts of
deviation from linkage equilibrium that the effects
I think we already know are golng to be in the sum
effect on the -third or fourth decimal place in these
calculations. They are not going to have any
significance in terms of forensic implications.”
That would be - so I think that in fact the
téchnology and thelstatiatical techniques are mature
enough to actually ;pply at this time."

And that is, I would suggest, My Lord, a fair
summary of the divergent views or at least a very
fair summary of the divergént views with respect to
these issues and Dr. Carmody's own opinions with
res?éct to them. -

To leave substructuring one must hearken back
to what was mentioned at the very beginning and that
is the binning method. Now, the binning method
obviously is a particular process or an aéaptation
for the purposes of gctually trying to arrive at
individual band frequency, but it also has an
effect, according to the experts, of over-compensatits
for a number of things, and one ie it compensates
for frequency variation caused by substructuring,

80 if there is any that they haven't been able to
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detect this, and I went through in detail at the
outset of the a?éument this morning as to all the
conservative groupings of alleles that are done to
over-compensate, and so that 1s an effect that
binning does have. There's a disagreement, mind you
Dr. Shields doesn't appear to agree, but the Crown
experts certainly do, and there is self-evident
a conservative g;ouping of alleles. The method
accounts for sampling, and this was pointed out in
Jakobetz and Yee. "The method accounts for sampling
error caused by sSuch matters as for example the
incluai;n of an unrelated individual or the mixing
of a sampling from another racial group", and
incorrect ;llele sizing because of limitations in
the technology. "The method allows for limited
apmple populations which could result in finding
only a very few particular alleles when in fact they
are more frequent:" For exsmple, if we havgla amali
population size and you find 4in one of the bins less
tbﬁn five alleles ;Qu're going to collapse that, and
part of the reason for collapsing it is8 that it takes
a2 rare - what we coneide} to be a rare allele makes
it more frequent, but i£ also recognizes that perhaps
because of limited population size that those alleles
are in fact somewhat more frequent, and this was put
to Dr. Waye to give his explanation with respect
to his statement, and I;ll repeat the statement.
"The FBI and R.C.M.P, scientists in
the conclusion to the fixed bin
paper, VvD-449a",
because I'm quoting from Page 29:
"They state a conservative statf{atical
approach was developed to compensate
for the possibilities of sampling

error and differenceg in racial subdb-
groups, limited population size and
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limitations in agarose submarine

gel elec§rophoresis and Southern

blotting technology.”
So the binning method 1s over and above the findings
as to the exlstence of substructuring, or the limited
existence according to the Crown evidence with
respect to thne Canadian/Caucasian populations.

The Crown maintains, My Lord, that the ena
result, and agaln a take-home message, to adopt a
phrase, derived from as;essing the eviﬁence 1s that
the frequency ea?imatee generated by the R.C.M.P.
DRA lab generzally and in this particular case are
blased In favour of the accused because they over-
estimate the true fréquency, and that comment and
that question uag put to the Crown experts and they
2ll were of the same op¥nfon, that that {s inm fact
the system maintained by the R.C.M.?. and by the
ot{ér forensic labs, b;as in favour of the accused
by overestimating at every step the true allele
frequencies.

Now, My Lord, with respect to probability
estimation, we'vé addressed or the Crown has
attempted to address the i1asues of the datg base and
the vaiidity of the date ba;e and as a result the
whole question of sﬁbstructure aﬁd all those sub-
quesations, Hardy-ﬂeinbérg, link;ge, etc., 80 we have
a figure that comes out at the end in this particular
case for two of the matcﬁes,>one in 5.2 million male
Caucasians and one in 310 million méle Caucasians,
and one thing that must be wmade clear is the reason
why we looked at those issues is that-United States
law, English law, Canadian law, 21l require that they
not be speculative, that they be based on data that

has been -compiled and reasonsbly and rationally



- 47 - Mr. Walsh

looked at. You can't simply pick numbers and fligures
from the air. It must be shown that - éhe quote I
would use from Yee is that, "The probability evidence
must be shown to be based on empirical ascientific
data rather than unsubstantiated estimates", and a9
a result we've had the prior discussion this morning
with respect to these particular assessments.

The basis for the conclusions drawn by the
CSU;t in Yee, and I 1ndicatea earlier that I will
éake a£atements from that, but in Yee the Crown would
adopt ome of the statements with respect to
5tat;st1eal frequency figures that we're offering at
this trial because one of the statements made we
adopted because it's critical to the understanding
of the Crown's submission, and it‘'s at Page 117, and
th; trial Jjudge said: |

"Limitations on the state of our

understanding of the presence and

effect of ethnic-dependent

varlations among VNTR 18, I

conclude, a matter relating to

certainty and not a tircumstance

that caused the FBI'as data base to

produce probability estimates on

the basls of speculation.”
And we would adopt that particular statement in
relation to the R.C.M.P.'s particular Caucasian
data base. I

The Crown experts called in this case, My Lord,
have made {t clear that the intent of making any
statistical statement assoclated with these particular
forenslc samples i3 to say one thing, and that is
that they're rare. Dr. Carmody in attempting to
teach me the relevance of these particular estimates
says there's three things you have to know about the
statistical expression associated with these forensic

matches, they're rare, they‘re rare, and they're rare,

and you must keep that inm mind. That is what they're
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attempting to express, they're not common. If there
i8 a match across these loci, three, four, five, {t's
an expression of rarity, and as a result the question:
that I addressed earlier, whether and what is
statistlically significant difference, and the evidenc
at this hearing with respect to the 9.6Imlllion versu
the 5.2 million, and Dr. Shields seemed to kind of
leave that hanging in the air and allow people to
draw-their-oun conclusion as to, well, that is a big
difference.l That's the only conclusion one can draw
from what Dr. Shields did without explaining. He
‘did admit on crosa-exagiﬁation and after br. Carmody
and Dr. Kidd commented on the fact, that's not
statistically different. If we think of {t in terms
of well, we have a pile of money, 8.6 million, and

a plle of money, 5.2 million, yes, it is, but when
we(re dealing with these statistical powers it only
-difrer; by a factor of two, and all of these
pa}ticuiar aspecgs bear on that question of rarity,
that when you're dealing with 9.6 million, 5.2
million, there's no real difference there in terms
of the way that you're calculating. They express,
again to be redundant, rare events.

' Dr. Kidd used the lottery, if I buy one ticket,
tyo tickets or three tickets, statistically amy
chances are no different, and thé chances are that
it would be extremely rare that I would ever ;1n,
and that was one a;alogy hg used to explain why we
mean - what they mean when they talk ébout statistical
differences.

Now, this comes to a very important (eature to
address here and this is confidence intervals, the

application of confidence intervals on the besat
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estimate frequency generated. Dr. Carpody went into
it at some length. 1In VD-65 1t sets out why confliden
intervala will do what is very hard to explain to
anyone, and that 18 why we say there's really no
forensic difference, and that 1s the confidence
intervals, and in this particular case Dr. Carmody

18 using 99% confidence intervala, and when you

apply confidence intervals to show the highest and
lowest freﬁuency a;ound the best estimate {t provides
a scale for anyone, scientist or layman, to weigh the
significance of such a match. It provides a2 means

to explain when they talk about rarity that we're
providing a best estimate to you. We're not providin
you the exact figure, we can't do that at these
sample sizes, but we can tell you that thia 1is our
beat estimate, the lowest it could posaibly be is
this, the highest it could possigly be is this, you
welgh it, there's your scale, and VD-65 clearly sets
that out, and when they apply confidence intervals

to the FBI data and the other Caucasian data it
becomes selr—evideng what they mean when they talk
about a best estimate, and Dr. Carmody defined the
confidence interval and the purpose of it. He said
that - or Dr. Kidd sald_that: "Adding a confidence
interval conveys alaso the degree of certainty one
should associate with the estimate and one can
therefore form an individual opinion of how much
weight to give to the estimate itself".

As applied to this case, My Lord, you will
remember the evidence i3 that the match declared
between what purports to be the hair of Allan Joseph
Legere and the forensic sample from Nina Flam can be
expressed as a besat estimate praobability of -~ the

R.C.M.P. have expressed it, of a coinclidence of one
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in 5.2 male Caucaslians, and when they apply the 99%
confidence lnterval, and I believe Dr. Shields'
evidence if you use three standard deviatlona that
would be 99..7% in actuality, that 1t would be no
lower, when Dr. Carmody did the test, than one in
3.1 million male Caucasians or higher, depending on
how you Iinterpret it, or no higher or lower than one
1p 17 million male Caucaslans. There's your scale.
That way the layman, particularly the jury, has a
way of understanding what they mean by a best
estimate and what they mean by 99% confidence, the
scientists are saying with 99% or greater confidence
that we know 1t's going to be somewhere in between
there and our best estimate is this, and when you
apply it to the one in 310 million male Caucasians
with respect to what purports to be the hair of
Allan Joseph Legere and the forensic sample ﬁaken
from Linda Daughney, it goes from as low or 23 high
as one in 175 million male Caucasians, a probability
of that being - seeing that particular patt;rn agaln
to the high of one in 1.3 blllion male Caucasians,
but again the Jjury gets to welgh 4i¢, put it on the
scale. The scientlats are saying with 99% or
greater confidence ue-can tell you that 1t;a in
there, and our best estimate is one in 310 million,
‘and the reason, I suggest, My Lord, that the
confidence intervals are so important is that we
lead to the next issue, and that 1s that whether the
statistical probabilities should be put to the Jury
even though 2 court was to find that they're valid,
that they've been shown to be valid calculations,
‘that the data base i3 valid, that the Jjury should be

entitled to welgh, and this is where we come to the
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Shwarz decision and we come to the Bourguignon
decisfion. In the pre-hearing brief that I filed
I pointed out in that brief at Pages 24 and 25 that:

"In Shwarz the Minnesmota Supreme

Court would not allow statistical

probability testimony because of

the risk of prejudice to the

accused, essentially because of

the risk that juries would equate

the probability of guilt with the

evidence of the high probability

that two samples came from the

same Source."
AB I noted in that brief, My Lord, "“That decision
has been completely rejected evearyvwhere in the
United States", and in fact one of the dissenting
Judges in Shwarz put 1n another plea that they
reverse themselves on that particular issue. The
Minnesotas legislature has In essence overruled them
because the Minnesota legislature would allow it by
statute.

THE COURT: What page was -

MR. WALSH: 1In my pre-hearing, not post-hearing. Now, in
Canada, and you've alluded to this at the very
outset this morning, in Bourguignon, and you noted
that Mr. Justice Planagan would only permit 2
qualitative statement to be made. He looked at
Shwarz and then he said that he would allow a
qualitative statement to be made without any
statistical figures becausge he was afraid of the
risk of prejudice; that is, the Jury equating the
high probability of two samples matching with the
probability of guilt.

Now, My Lord, with all due respect to Mr.

Justice flanagan, 1t's the Crown's 6p1n10n that he

hag 1in fact zabdiczted one of hils essential roles

23 a trial judge on a Jjury trial, and that is to
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provide direction to the Jury as to the use that
can be made of any plece of evidence to be presented
to them, but it can be made and lt's made every day
and with respect to all kinds of evidence. Direction
are given to the jury as to the use that can be made
of them, and if we use the term prejudice in the sens
that it's very, very probative, that's the very
purpose why we consider it 2o relevant is that 1t/
18 very probative evidence in giving the Jury an
opportunity to weigh and determine whether or not
in their opilnion two forensic samples match and how
that matceh fits into the other evidence that's
¢alled on the partfcular trial.

There's two major problems, Hy'Lord, with what
Mr. Justice Flanagan has done, or did in that
particular ‘case, 18 he's allowed the expert to
express a qualitative statement that it's vanishingly
emall or exceedingly rare, or-rare, the poasibillity
of that coming from anybody else other than the two
matching sources, the two sources that match, and
the two préblems {n this, #l, if you would only
permit a qualitative statement to be made by the
expert it prohibits the defence from getting at the
weight of the exﬁért's opinlon 1in front of the Jury.
Simple example: Doctor, what is your opinion as to
£he existence af that particular match? 1In m&
opinion thap reveals that the match is extremely
rare, exceedingly rare, or the possibility 1t‘cou1d
come from anyone else is vanishingly small. The
Crown aits down, the defence says what 1s the baslis
of your opinion, Doctor. The Jjudge has In his
pre-hearing effectively stopped him from anawering.

He has, in essence, prohlbited the defence from
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attacking the basis for the particular opinion. the
qualitative statement.

The converse, from the Crown's point of view,
it prohibits the expert from explalning to the Jury
the basis for his opinion and why he says that. It
prohibits him from explaining the range and whether
or not we're dealing with precislon or accuracy.
That {8 the concern with respect to Mr. Juatice
Flansgan's comments.

In the pre-hearing brief 1 referred to
Martinez, which was 2 caselin Flor;da in which the
Isame aréument was ;ade by the defence. They wanted
them to apply Shwarz and say, oh, aon't give the
figures to the jury, juat‘let them know that {t
matches, and the judge pointed out down there that
that 1a an extremel§ i1llogical conclusion because
at the very point.where the evidence has the highest
probative value would be the point that you would
remove it from the jury. In fact, to apply that
logie, the Court pointed ouf; you would apply it to
fingerprint evidence. Fingerprint evidence, they
8ay no two people in the world have the same finger-
print. That doesn't mean that the accused without
question committed the crime. A court and judge
would point out to the jury that you use that
particular piece of evidence in conjunction with the
case, 80 with respect to DRA forensic evidence,
certainly it has high probative value, and that's
the very reason why the Crown is submitting tﬁat e
should be used, but to prevent the jury rromlueighing
that partficular evidence I would ﬁuggeat, My Lord,
with all due respect again to Mr. Justice Flanagan

because I know that his purpose was to protect the
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jury and to protect the accused, but in doing so he
has effectively limited the prosecution and the
defencg and taken the scale away from the jury upon
which they could uéigh that particular evidence, and
the Crown would submit the following, My Lord, with
respect to what we would suggest would be the -~ if
the Court concludes that the data base and the
calculations zre valld and they are a matter of
welght for the jury, we would suggest that the
expert be entitled to give his qualitative statement
Lt's done-every day for all kinds of forensic cases
in Canada, halr comparisona, etc., etc., etc., his
qualitative opinions as to what that means to the
expert, that's {mportant evidence for the sgry to
weligh , what does that mean to you, you deal with it
everytday, what does that mean., He's going to give
a2 qualitative statement, It's subjective, and as
you remember Dr. Carmody saying where do you draw
the line between rare, ver& rare, eec.. but when

you back it up, and again our Buggestion Ls fthat the
expert be entitled to provide the statistical basis
for that particular statement and the confildence
interval arocund that particular statement. That
allows the jury to get the full benefit of the
evidence. The obligation 15 on the trial judge to
ensure that the evidence is used properly, and again
being redundant, the confidence interval is an
extremely ilmportant aspect there because 1t allows
anyone to weigh the opinions. They do not have to
accept and take as gospel the opinion of an expert,
they can look at it themselves, and the expert says
this is rare. What's the scale, I know it's this

low and this high, yes, I agree, and they can weigh



- 55 - Mr. Walsh

as well how they came about that partfcular
calculation.

In fact, Dr. Kidd stated during the hearing,
he said, "I would be much happiler if the jJjury were
presented with that variation of numbe;s, let thenm
make thelr own choice”, and he's made that statement
in relation to the confldence intervals.

My Lord, at this point I wish to refer to the
defence evidence because I have touched on it
briefly but it's important at thils particular
juncture to actually address this, and when I finlsh
addressing the defence evidénce'I will be quickly
conclqding,'and I wish to put 1t in here because this
1s right at the point where we have made the
suggestion as to the valldity of the data baaé, as
to the validity of the frequency calculations, and
as to the Crown's-aubmisaion as to what should be
given to the jury 1& relation to the trial to be
held this fall, so it's {mportant then to look at,
0.K., what 1s the derenc; evidence in relation to
éheae aspects.

The defence evidence is represented by Dr.
William Shields. 1It's apparent, My Lord, that the
only challenge he made was on the probability
figures and in fact 1t wazs clear that he endorsed
the DNA forensic typing generally and the case
specific typing and {nterpretation made by Dr. Bowen;
at least he took no exception to f{t, and I will allude
to this at the conclusion and the relevance of that
to this particular matter, but a number of aspects,
My Lord, of his testimony were contained in
Exhibit VD-136., VD-136 was the afridavit that was

flled in the New Hampshire v. Vanderbogart, a murder
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case in the United States, and in that as we‘ve
alluded toc before and in the hearing, Dr. Shields
filed that affidavit to try and obtain surrebuttal,
to get back on the stand, and in doing so he took

the data that Mr. Furlotte provided him in relation t
thé case of The Queen versus Allan Joseph Legere and
he ran it through the FBI computer. Now, whereas the
R.C.M.P. came out with a best estimate of one in

5.2 million wits respect to the one particular match
the>R.C.H.P. computer came out with 9.6 million, and
he left 1t hapging. 1In part'of his affidavit, and
I've stated this earlier - in his affidavit he

simply said, look at the difference, but Doctors
Carmody and Kidd have pointed out there's no
statistical difference there, It's a difference by
a factor of two, semething that Dr. Shields

admitted finally, so that I would suggest was a
pr;eeﬁtation to back up his opinion that was in

fact misleading, whether intentiona}ly 30 or not 1s
not the i1ssue, the fact is it wvas misleading, that

it was not made clear in that affidavit and it would
not be made clear to anyone reading that, particularl
a layman, what In fact was the significence of that
difference when in fact the experts' opinions would
show that therelwaa no statistical difference.

Nor, My Lord, did he raise in his affidavit
the concepts of confidence intervals to eiplain why
there is an estimation and why there is variation
but no significant variation. That was not raised
in his affidavit. He mentioned it i{n his own
testimony but only after Dr. Carmody, Dr. Kidd
mentioned it, and the question I have is why was
that not mentioned in his affidavit. I had the

advantage from the affidavit of kind of a pre-emptive
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strike in the sense that I had a forewarning of what
he was going to say because he filed 1it, but he
filed 1t und;r oath as an affidavit te convince the
Court he should be entitled to testify, and I raised
the question and I leave it with you, why did he not
mention the confidence intervals in the affidavit
when he was comparing the R.C.M.P. and FBI data,
because it's something that he was fully cognizant
of. In fact, in cross-examination he admitted that
he uses confidence intervals in hls own work because
of the small sample populatlons. That is another
aspect that concern the Crown, why was that not
mentioned.

Another fault that the Crown would suggest in
Dr. Shields' concerns is that he did not acknowledge
the concept of statistical versus forensic difference
He would not acknowledge that multiplying across
loci, even though you may have statistical variation
iq your bin frequeﬁciea, multiplying them out they
would-aum to one; in esaénce the figures would not
be forensically different, and he would not
acknowledge that. Perhaps part of the resson why,
he never applied the confidence intervala there in
the afridavig. Dr. Carmody and Dr. Kidd made it
very clear that there is a difference between
atatistical signifi;ance and forensiec significance,
and which 18 clear to anybody once you apply a
confidence interval to it, again another self-evident
feature.

In fact, one of Dr. Shields’' statements in
that affidavit was that by looking at running
Vanderbogart's evidence through the F8I computer and

then through the R.C.M.P. data base and vice versa



- 58 - Mr. Walsh

with Legere he points out in his affidavit, Dr.
Shields does, that there is an indication that the
adoption of the wrong data base could have drastic
consequences, and the strongest comment on this
agpect of this forensic difference when he says that
he doesn’t acknowledge this is when he says that that
is an indication that using a different data base 1is
going to have serious consequences. The strongest
comment came from Dr. Kidd, and when I put the
question to him on that particular aspect of that
affidavit, what is your opinion, and he saxd,
marginal comment was in capital letters, NO, with an
exclamation point. That's an absolutely incorrect
statement", and I'll leave that particular aspect
because I've dealt with it earlier, but that is an
important aspect, and when in fact most of - if I
could just hearken back when he was talking about
the difference between 9.6 willion and 5.2 million
being a real difference and Dr. Xidd when he was
asked to comment on that and to comment on the
analogy Dr. Shields used that if I was told by a
doctor whether it's 50,000 or 100,000 chances of
dying whethey I would adept a particular procedure,
Dr. Kidd's comment was that's nonsense, and that's
the words he used in the court room, that it's =a
nonsensical statement in relation to what we're
actually dealing with, and again your confidence
intervals will show that, a self-evident feature.
The affidavit generally, which contained a lot
of the same evidence that he presented to you
orally, both to Dr. Carmody and Dr. Kidd, they were

asked to address that affidavit, the concerns that
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were raised in that affidavit and how it affected
their aopinions, and Dr. Kidd stated:
"This affidavit has raised no concerns

that I have not long been aware of.

These are the kinds ol arguments that

are being raised by the defence in

many casgses. I've thought a lot about

them. I completely reject it, and in

fact, I find some of these statements

are clear misstatements of fact or

using wording that I think gives a

very incorrect impression of what the

method Is really doing and it raises

no c¢oncerns in my mind about what the

R.C.M.P. are doing.”

I had mentioned earlier, My Lord, that Dr. Carmody
had done comparisons between - the same kind of
comparisons that were done by Dr. Shields, and he
confirmed Dr. Shields' calculationa. I mentioned
the comparisons that he did with respect to the
Canadian Caucasian data base Dr. Carmody did, and I
was struck by his evidence that Dr. Shields did not
appear to be fully cognizant of a lot of these
particular tests, statistical tests of Hardy-Weinberg
linkage equilibrium, except in the most general way,
and he finally admitted on cross-examination that
all of these particular tests, they at least - they
provide - the beat I could get from him is that they
provide some evidence of the absence of structuring,
these various tests, one of them in fact one of the
same tests that he was using to make the points he
did in the affidavit.

The other thing I was struck by, at least fron
the evidence, and it certainly is for the Court to
weigh, is that he did not appear to be cognizant of
how representative the data base, the Canadian
Caucesian data base, was. He understood generally

where it was selected from, but if you remember, the

Crown put to him the CFB Kingston data, and if you
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look at the particular aspects of that questioning
he stil) was not prepared to say that that was
representative, although when he made his initial
statements he was not even awsre of that particular
aspect. There was another incidence of him
testifying with respect to a point although he had
not taken in a1l the data.

All these concerns that Dr. Shields raised
appear to have been influenced by two main
propositions ghat he was putting forth, or two main
obaervations, and one was that the evidence of
substructuring in the Amerindian and the Canadian
Natlve populations anq some of the black comparisons
in the States was that they were indicative of
substructuring in the Caﬂcasian population, or
concern for the Caucasian population, an attempt to
extrapolate from that concerns - and that was
reflected ig the Passino decision in which hé
referred to that kind of data, and again in his owuwn
testimony.

The other concern or influence is that he
performed the test that he-called background band
sharing, and according to\h;m it revealed extremely
high levels of inbreeding in the widest terms. Now,
when you look at both these proposaitions that he was
making, first of all the Amerindi;n and the Canadian
Native population data, Dr. Kidd compiled the
Amerindian data and Dr. Carmody worked on and is
working on the Canadian Native indian population,
and both those doctors pointed out that that king of
data did not affect or did not reveal - that data
reflects substructuring, something that hasn't been

denied, and to a significant extent in some of that
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data, but it did not affect their opinions with
respect to the Canadian or North American Caucasian
populations.

In the written brier that 1I'll be filing, My
Lord, I'11l refer to Dr. Carmody's opinions. He was
asked, what effect is this Canadian Native Indian
population that you see, and the bin frequencies
have on the Caucasian population. He gives an
opinion it had no effect.

Dr. Kidd, his Amerindian data, he points out
it's the kind of thing - and I will set out the
quotes - 1it's the kind of things that he would
expect because of what he knows of human“demography.

These opinions, My Lord, we would suggest,
jubstantially weaken Dr. Shields' version or his
view of that kind of evidence because he hasn't
taken Dr. Kidd's own opinions into consideration,
and there was much made on the cross-examination,
maybe too much 80 in terms of hammering the point
at him, dut he had not considered Dr. Kidd's own
opinions on his own data. He said no, the data
itself is sl)l I need, but I reiterated earlier
Dr. Kidd's unique position with respect to human
population geneties, that Dr. Shields himaelf
admitted that he was not a human - he would not be
of the calibre in terms of human demography of Dr.
Kidd, although we had some trouble during cross-
examination, I would suggest, and it will be for
you to Judge that, as te¢ whether Dr. Shields
appeared to be very reluctané to acknowledge that
Dr. Kidd was in fact a pre—eﬁinent or an eminent
human population geneticist, and it ﬁould seem to

se, My Lord, that that actually detracts from the
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weight that should be given tc Dr. Shilelds's
teatimony when he made a very clear statement, I'm
not concerned with Dr, Kldd's - in essence what he
was saylng i3 I'm not concerned with hisz opinions,
and from a saimplistic polnt of view it would seenm
to the Crown ihat someone like Dr, Kidd and his
credentiala and the fact that he's been accepted in
some of the most major cases in the United States,
his épinions should be taken into consideration
before one makes their owWn opinions, and in fact,
it's something that he did not do, he made no bdones
of it, and to do so0-1 maée a comment in the Crown's
opinion not to have taken those actuzal opinions
into consideration before arriving at his own
conclusions 13, in the Crown's bpinion, at very
worst foolhardy, and at beast it seriously weakens
the foundation for Dr. Shields for his own opinions.
The concept of background band sharing that hé
used, according to Dr. éhields, hls sample populatian
of five to ten people based on the forensic samples
that were obtained in the ﬂiramichi area was that
it was indicative of inbreeding in the wider aense,
and in essence a level of inbreeding equivalent to
the highest ever seen in Europe, and that's the
bottom line from the direct and the cross-examination,
‘This would mean that he has arrived at a coefficient
of inbreeding higher than has ever been seen in anf
Canadian Caucasian population.' Dr. Carmody gsave an
opinion with respect to that, I believe, on his
redirect, with reapect to Quebec, and the highest
level ever seen in Canada was, I believe, .003, and
Dr. Shields's opinions, keeping in mind he's not a

human population geneticist, keeping in mind that he
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does not have the extensive experience with human
demography, that he arrives at thease conclusions.
The conclusions are startling, and the Crown
maintains that the unlikeliness of the correctness
of those conclusions is borne out by several
considerations, and that is first of all his
qualifications, and i{f you remember, on cross-examina-
tion I asked him {f he was aware of the Canadian -
any opinions with respect to generally the Canadian
Caucesian popqlation and inbreeding and his answer
was something to the effect, I doubt whether that
would ever have been done, and we referred to Kirby,
Dr. Kirby’'s text on DNA fingerprinting in whieh it
was set out there what the non-isolated Canadian
Caucasian population, what the coefficient of
inbreeding was, which was extremely low, and then he
made it a point on cross—examiﬁation, Qéll, how do
we know that's referring to VNTﬁ‘s, etc. However,
Dr. Kirby 18 a text that he did admit £s an authority
a2t least he treats it as an authority, so that
anpather example of weakness, he wasn't aware of that
kind of studies. Hls findings fly in the face of
extensive empirical studies as to inbreeding. Dr,
Kidd has clearly pointed out - he was asked a
question on cross~-examination about are you aware
if some people are concerned about inbreeding in
spall jisoclated populations, and\he said yes, but it's
not a concern - I'm aware that they are studying
them but it's not a concern of his because he has
studied some of the most inbred populations, in the
narrow sense, in the world.

In addition, the other reason that we would

put for being so unlikely that his conclusions are
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correct is that Dr. Carmody did not believe that
band sharing was evidence of inbreeding. 1In crogss-
examination by Mr., Furlotte he wmade much of the

fact that a true indicator would be exceas of
homezygosity, an excess of true one-band, not band
sharing, and the other opinion of Dr. barmody, and
if you remember, My Lord, Mr. Furlotte had him do a
number of band sharing type tests, and the one thing
that he kept coming back to and the word that he
used that I remember, was he said that your samples
are pathetically ﬁmall, and that's the exact poinrt
we would make with respect to the calculations that
Dr. Shields was making iﬁ that his samples were
pathetically small to allow that kind of determinatis

The final aspect of Dr. Shields's {testimony
related to the Nichols and Balding correct{on.factor,
and that's that famous article in England in which
they apply a correction factor to allow for sub-
structure, and the evidence was clear on that, and
1t's contained i{n an article entitled, *Effects of
Population Structure on DNA Fingerprint Analysis in
Porensic Science™".

Before I go into that, there was one other
thing that struck the érounlthat may affect the
weight to be given to Dr. Shields's opinion is that
Dr. Shields was insistent that one did not have to
be concerned about the causes of substructure in
order fo ascertain the extent or the effect of
substructure. Now, from a simplistic view that to
me seems to be illogical, particularly when his own
opinion was that we don't have enough information
yet, he's not comfortaSIe, ué need more information,

and it would seem to me to know something about the
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causes gs for example would be associated with
studying human demography would be fmportant in
knowing what the extent and the effect of something
is.

In any event, the Nichoia-and Balding correctio
f&ctor, My Lord, he applied a correction factor in
his direct tea£1mony and it's Bet out in Exhibit
VD-121, 2nd he pointed out on direct testimony it
was to allow for aubatru;tﬁre, and I made a point at
the very outset of my cross-examination to ask him
what was tﬁe purpose of this correction factor, befor¢
we even dealt-with it, and it was to allow for
substructure, for igbreeding; and then I left it
and we went back to ig and he said yes, he applied
it to allow for - to correct for any existence of
inbreediﬁg or substructure. Then when it was ﬁointed
out to him that the coefficient or the statistic he
used was .05, which was equivalent to the highest
levels of inbreeding ever seen in tﬁe world,
consistent with, according eo the authors oflthat
paper, a society of uncle-niece marriages, he
applied that as a factor to reduce the numbers to
the level he had, and when that was pointed out to
him that that paper also said that .005 is the
highest ever seen in Europe and that .0005 is
typical of inbreeding in society aﬁd that the
evidence shows that when you apply those lower
coefficients of inbreeding that the numbers are
remarkably similar, and you remember the transcript
and you commented on the fact that Dr. Shields read
well, and actually the point was to show that when
you apply lower coefficients of - realistiec

coefficients of inbreeding, you come up with numbers
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that are remarkably similar, but anyway, when that
was polnted to him he mentions for the first time,
oh, but yes, we!re also including and the article
Asays that the reason we're using .05 islthat we're
allowlng for measurement error in the process.
That's the first time he's ralsed it. He wasn't able
to account for the ;tatement, I would auggest the
transeript will révéal. The statement in there,

the authors of that paper said that, "Hence the
value of 5% appears to-be very conservative for any
large population and smaller values would be
appropriate in cases where extreme {inbreeding 1ia
known not to occur", and he wasn't able to, in the
Crown's opinion, explain what the authors m;ant by
that, dbut he was adamanant that you could ;ae .05
because they were allowing for meas;rement error, and
I a&ked hiam on croaa—examination, well, wouldn’'t

the fixed bin mgthod - doésgft that aggount for and
allow for measurement error, and he was more familiar
It would, he said, 1f the bins were wide enough, and
he said he was more famillar with the FBI, bﬁt he
did\make the ;tatedent In there, ;nd I interpret it
or it can be interpreted - he made ghe statement
that iflyour_bin sizes had to be at least twice the
s8ize of your match window In order to have the
effect, and the evidence of Dr. Carmody was that the
R.C.M.P. bin sizes Iin fact average 10%, which is
twice or aéproximately twice the mateh window. \They
go from as low as 5.7 to 16 per cent. In any event,
the point to be made, My Lord, is that although he
added this additional factor to account for using
the highest coefficient of inbreeding ever seen in

the world he had falled to take into consideration,
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he didn't seem to have enough knowledge to take into
consideration, the effect the fixed bin method would
have in relation to that, the point being that if

he wants to use Nichols and Balding az a correction
factor which the Crown suggests has no application
based on the methods the R.C.M.P. use and the evident
of subsetructure, b;t if he did want to do\that,
then he should at legst be using statisticsAﬁhat are
réalistic in terms of correcting. You can over-
correct to zero, but we‘re attempting to try to
infuse some common sense and realism assocciated with
these particular samples, and in fact when he
applied what he thought'uas the ccrr;ct pand sharing
of inbresding ro; ghe area from which the samples
come, the Miramichi area, or from New Brunswick, he
went from 226,000 on a four-lccus match which he had
testified to on direct examination all the way up to
one in 404,000, four-locus match, instead of the one
in 5.2 million that the R.C.M.P., but the other
£h163 he did was that Nichols and Balding, using the
highest coerficient of inbreeding ever seen in the
world, the match between Exhibit 135 and 5564 and 694
went from one in 310 million to one in 5.9 million.
The point to be made, My Lord, is that when Dr.
Shields's testimony was given closer examination i£
revealed, we would suggest, that he had been taking
worsat case scenarios to make ﬁis point, and it's not
something that is new for Dr. Shields Secause in the
Streich, Todd Streich, the Vermont case, that was oné
of the judge's comments, that in on; of these
statistical works that he was doing he had actually
taken the most extreme example, and I would suggest

that closer examwination here revealed that Dr. Shields
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performed unrealistic calenlation deveid of any
practicality in relation to that, and I wish to
quickly conclude, My Lord.

We apply the reverse, even the defence
evidence, even the defence evidence, put in its most
favourable light by applying the Nichols ang Balding
corr;ctlon fa;;or associated with the degree of
pand sharing that he =says occurs; accepting all that,
which the Crown certainly doesn't, but to allow for
all that, to even allow for a correction factor
highest ever seen in tﬂe uo;lﬁ, even the defence
expert himself said that the bottom line for the
figures that he's generated 1s that they‘re rare,
that they were extremely rare figures, and that is
putting the defence eviden;e in its best 1ight,-and
we go back to what Dr. Carmody said we must resember
about these numberax'tgey‘re rare, they're rare,
they're rare. |

To even go one step further, to put the
Crown'a case in the worst posaible light, even Dr.
Shields was preparad to suggest, and he did suggest,
that you could still use the phenotype scoring. Thas
i3 actually instead of using these calculations and
these formulas Qou could still, and this was putting
the Crown's case in the absolute worst poséible
light, I've tried to put the defence case in the
best possible light - we would still be eﬁtitled to
use statistics. Mind-you, very low statistics,
according to him, you could look and say in an
800 sample - if for example eight or nine hundred
data base sample, and you could according to him
use a phenotype scoring where you say 0.K., I saw

that one time in 900 so I'll tell the jury that the
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frequency is one in 900 for that probe, or if I
haven't seen it, it's less than one in 800, and it's
a purely rudimentary principle, but the point to be
made is that even in that cawe statisties could be
used, and that's thelpoint. The defence evidence,
the bottom line is that statisties can still be used
you can 8till give a mathematical expression to the
existence of the match. That has not in fact been
;efuted. It's just what mathematical expreasion can
I give, and when you apply canridence intervals to
these - to go back to Nichols zand Balding and to the
R.C.M.P, and FBI calculations - you can still glve
and you can s8till weigh this particular evidence and
the Jury can weigh {it, the jury can look at 1it.

In determining the appropriate method, and at
this point I hope the Crown's position ils clear as
to the méthod that we suggest we've proven to be
reliaple, {t's been uséd in hundreds of cases, it is
of extreme importance that the Court distinguishes
between the welght, the province of the jury, and
admisaibility, the domain of the judge. TIf the
process and method of calculation of probability
figures is generally ac;epted; in your opinion,
and/or reasonably reliable, that is from the Crown's
perspective, the use of a data base, the use of the
Hardy-Welnberg equation, the use of the product rule,
the use of confidence intervals, then any disagreement
My Lord, over the correctness ofitﬁe sum result {s
one of weight, weight for the jury to look at how
these calculations were made and why they were made.
That is the point that's made in Yee, made in many

of the cases.
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The i{ssues of substructure and its effect on
the validity of the probability estimates are matters
of weight for the jury only, and tgat kind of
conclﬁsion has been drawn historically. The American
cases obviously have greater experience with respect
to many of theaé forensic techniques. Prior to DNA
there was eléctophoresis testing of blood, etc.,
ete., but historiczlly courts have pointed out that
these matters are essentially matters of weight, and
if we remember one of the very first cases that ue'yz
ever seen 1s Castro, in -which the trial judge pointeé
aut that when it's totally unreliable, if ué agree,
then it's irrelevant, and it"s purely prejudicial
and it should be removed from the jury, but once the
Court\concludea that it'é reasonably reliable, then
any question over the correctness of the final sum
total is a question of weight for the Jury, and again
I come back to the coﬁciuaion, and that is that these
expressions of what these matches mean between the
samples purporting to be of Allan Joseph Legere
and these found at these crime scenes is that they’'re
very rare, very rare events, very rare calculations.

The final thing I'd like to do, My Lord, is
somewhat unusﬁal vut I think it would have an effect,
and {t goes back to putting the defence case in its
best poesible light, andlthat is when you look at
thé defence evidence in assoclation to what they
connider to be their opinion related to these
particular issues. 1In relation to what Dr. Bowen
did Dr. Shields apparently took no exception, and in
fact I put the question to him as to where - 1if
anything tha; Mr. Purlotte referred you ta, whether

or not you disagreed with any of the calls of Dr.
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Bowen, and he said no. He agreed - and we quoted
statements from him from Bourguignon, that the
application - the question put to him was, "And the
application in DNA typing forensic, is it generally
accepted”, ;nd the answer was, "The application of
DNA typing, the molecular portion of it, the running
of the gels done carefully is acceptable to determine
if there is a match or not-and I would sBuspect that
almost all molecular geneticists would say that as
well®, He goes on to Bay when he was asked for his
oplrnion with respect fo_the general acceptance in

the scientific community, he says, "My personal
perspective 1is thaQ_DNA typing lereasonable,
relevant, and when it is done-right, even an exc1£1ng
tool to allow for-the exclusion and inclusion of
evidence", and that was apdthef statement that he
agreea with that he pgeviously m;de.

When it came to the iﬁéetion of the correctness
of the figures used to express the match he pointed
out that -~ the quest#on was put to him on cross-
examinatipn, "well,-I‘Qckind of a simplistic-type
person. I'm not - one i; 5.9 million, would you
conslder that to be'qommon, rare? Would you consider
that to be zlmast pfoof of-thelsame source if the
two forensic samples came from the same source®.

"No" - and this is a figure he generated using the
Nichols and Balding correction factor - "No, I would
consider it to be raée, exceedingly rare". -That is
the defence evidence associated with respect to the
issues that we have, and I would suggest, My Lord,
that this is evidence that shculd and must go before

the jury. Thank you.
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COURT: Thank you very much, It's half-past twelve.

Mr; Furlptte, you're going to argue this, I presume,
for the defence.

FUORLOTTE: Yes.

COURT: What time do you want to start? Quarter to two?

FURLOTTﬁ: I thinquuarter to two. I'd like to try to
finish up éoday. quarter to two.

COURT: Yes. I don't want to rush things at ail but I
have to get away frow here by f;Ve o'clo;k at least.
Otherwise He‘dlbavé to golover tiil tomorrsulmorning;
I'm }eady to go over till tomorrowlmorning but 1if
you felt you weréggoiﬁg to push that too cloaelue
couid evenlperhapa:gta;tlh little earlier.

FURLOTTE : Well, T suppose by four o'clock T might have
an idea if I cag éiniah by f}vé. If T cédn't finiah

by five, then we aay gs well finish at four-thirty.

THE COBRT: Yes, I don't want te push it but I do have an

uﬁavoidable obligation this afternoon 2t half-past

five. Hell,'quarter to two, then.

(LUNCH RECESS ~ RESUMED AT 1:45 p.m.)

(ACCUSED IN DOCK.)

THE COURT: Now, Mr. Furlotte, you were going to make your

MR.

representations?

"FURLOTTE: Yes, My Lord. My Lord, before I begin my

representation I would like to put on the record
that I would object to Mr. Walsh subamitting any
further written brief to thias Court which I would
not have had the opportunity to address. I know he
has astated he expects his urit&en brief to cover the
area he's already addressed in court but I also

notice when he was giving his oral argument that he



- 73 -

was saying, well, this further will be addressed in
my written brief, and I would submit, My Lord, that
if the Crown Prosecutor is allsued to present a
further written brief to this Court in argument that
I would then not have had the opportunity to rebut
or address any such arguments ﬁhat he proposes in hip
written brief or any Areas of the transcript that

he wants to bring to your atFeqtion that I might on
the other hand have been able to, if not explain
away, at ieast qualify statements that:are made
therein, and I thought maybe I'0 bé better putting
this on the record before I start rather than after
in case Mr. Walsh would like tolcamment on it.

THE COURT: Yes. Let me say this, I ‘understood froi what
Mr. Walsh B8aid that any brief - and he c¢an correct
me if I'm wrong - any brief he put in uoulé be
reiterating or would be summarizing or would be
reflecting what he has said he;e this morning in
respect of the population genetics aspect of the
argument without introduvcing anything new, with the
exception of certain - ;ou said you would have
quoteé i{n 1t whiech you didn't -

MR. WALSH: Yes, the purpose behind the written brief is to
address the issues of population genetics. In my
oral argument this morning I followed the brief that
I intend to file, albeit the_gritten brief would
certainly be more extensive in the sense that there
a;e quotations and references to the evidence that
will be included in the written brief that I didn't
actually address in ay orai a}gument other than
21lluding to it. It follows easentially the-oral
argument that I made, but in detail with references

to the evidence and references to the case law.



- 74 -

I don't know what Mr. furlotte indicates that he's
not going to have an opportunivy to respond to 1t.
Whereas he's now having an opsortunity to respond

toe any oral arguaent I've m;de-uhich is essentially
most of the written brief, he would in addition have
the opportunity when i file my written drief to
respond to the writtén brief by his own particular
brief in uéiting, and from the Crown's point of view,
My Lord -

THE COURT: I wonder If thgt wouldn't be a solution to the
ﬁroblém. Mr., Walsh hasléiven q15 oral'presentation
on the aasgmption that he uouid be able, I presume,
io file a;writien brief réiterating the same
argumentS but enlarging on them insofar as
quotations and so on from evidgnce are concerned.
Why would it not be a saFisfacbory solution to say
that Iif he doesn't - how loné would you require to
do that, a week, or -

MR. WALSH: I've beeqlworking on it - I was trying to get
itlready for £oday but the typing {8 still in the
works. I would hope to have it f{led next week.

THE COURT: Supéose a time limit¢t were put on ‘and then we
said what, ten days after that you would have the
privilege -

MR, FURLOTTE: I think the key words you said, My Lord, was
.a solution to the problem, and that's what I wanted
to address. Our last day in court it was my
understanding that the directions from the bench was
that you did not want written briefs, you did not
mind a short outline of the 1s$ues and short comments
on it, and I had no objections to that. The
advantage agaiﬁ, aﬁd disadvantage to Mr. Legere, is

that Mr. Walsh is, I suppose, blessed with the ability
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to spend all his time on DNA evidence. \Unfortunatelyp
I do not have, 1'1}l say that advantage or - agnd in
that sense iammediately, 28 soon as thi; -

THE COURT: You may be becoming a milliocnaire and he may be
Just coasting along on his usual salary.

MR. FURLOTTE: Well, I'm Just trying to provide the best
defence for my client in the - I suppose in the time
period that I have to do it, and Mr. Walsh can spend
all nhis time on DNA evidence. As soon as this
hearing 1a over I have to go and prepare for all the
other 250 or so0 witnesses for trial, and Mr, Walsh
doesn't have to do that, and he can dilly-dally all
supmer on this if he wants and spend all the time to
prepare the best argument he can, I would adeoit he
needs a darned good argument, but I don't think he
should be given all summer to db it.

MR. WALSH: Hy Lord, I've got only twe points to mak; here.
One is that in the last two days I have had the tptal
of probably eight hours sleep trylng to get ready
for this. Now, Mr. Purlotte's work ethics m;y be
such that he doesn't want to respond‘in writing, but
he's golﬁg to be given the bpportunity to respond in
writing and ﬁave the last word. Now, he haa mentione«
time and time again over the last few ueéka'he wants
the truth, and what I'm attempting to do is provide
as much detail as reasanabiy posasible so that when
the Court arrives at itslrinal conclusion it will
have all the information taken into consideration.
Mr. Furlotte ia going to have the opportunity to
respond and the last word, and I won't even coament
on this aspect of I have nothing else to do because

I have to -



THE COURT: Let me make just two comments here very briefly,
and one 18 I think it's regrettable, Mr. Furlotte,
if you were golng to raise thlis point that you didn't
do 1t bafore Mr. Walsh at least spoke this morning,
you know, because he's been going along here and he
hasn't quoted sections from the evidence on the
assumption that he could put that in his brief, aﬁd
he -

‘MR. PURLOTTE: I d4scussed this at noon-hour with co-counsel
gnd we have no problem if Mr. Walsh wants to get up
and finish his oral argument that he feels thatAhe
may not have done because he was going to do it in
a2 written brief. Before I start, I have no obJjection
to him doing that. -

THE COURT: Well, the second thing I want to do is this,
we'll resolve it in this way. .You will have a week,
Mr. Hglsh,lwithin which to puf in your written
brief on this second part of éhe thing. I would
expect you to confine yourgélf to the points you
made this morning, enla;ging as neceéaary in
references to the - as ysu indicated you would in
your oral presentation, referring to the excerpts
or pages, whatever, in the printed transcript. Then
you will have ten days, Mr. Furlotte, to reply to
that. You will have the advantage then of having
what he has sald here this morning by way of argument
on paper. It should be - if there are particular
polnts arise, you may feel that you've covered it
adequately this afternocon. If after having read his
material you feel there are other points you want
to add, then you can go ahead and add it, and you'll
have ten days from the time that he puts 4in his brief

to do that. I']ll say this, that I'm going to be
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largely guided by what has been presented here in
oral argument today and not by the briefs, but I do
uagt to have the advantage of having the page
numbers of the quotations that he was referring to
here this ‘morning when he was referring to Carmody
and Kidd and so on. This isn't golng to work a

hardship on anybody, really.

PURLOTTE: My Lord, one other problem I have with that

is this trial has started properly. Mr. Legere,
although he did not enter a not guilty plea, Yyou
entered it for him and on his behalf, and this is

not just -

THE COURT: By operation of law.

MR.

FURLOTTE: By operation of law, yes, and by operation

of law the trial for Mr. Legere has started! and Mr.
Legere has the right to be present for all arguments
that may have any effect on the outcome of his trizal
and any written brief would - my position 1s any
urittén ;rie[ would have to be aubmitéed to the
C;urt-in open public before Mr. Legere. Otherwise
there's things going on behind Mr. Legere and outside
of Mr. Legere and he doesn't know what's going on,
and there's no doubt that the decision,\your.decision
in this case, is éoing to have a great effect on the
outcome of his trial, and I think these should be done
in open court and not by written bDriefs either by

the Crown Prosecutor or by myself.

THE COURT: Well, we'll do this, we'll provide for the briefs

in the way that I've outlined earlier. If counsel
feel that a further oral argument is desirable or
necessary, I'll hear your joint representations

together on that and we can decide whether you want to
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I think we're sort of talking about nothing here.

I doubt very much if you'll feel that there should

be oral argumaent and I doubt if Mr. Walsh will feel,
because I think the thing has been soc totally and
completely canvassed in the iive weeks that we've
devotad to it, .but - however, we'll leave it open in
that way, and I would expect those representations

to be made within a few days - I'll apecify later,
before we adjourn taday, within a few days of the
;lcse of the ten-day period which expires after - tenda
after Mr. Walsh has filed his brief. 0.K.7. I totall
agree with you that §f - Mr. Furlottei I wagt this
understood, that if you feel there should be an oral
argument on anything thag has been filled with me out
of open court I think you should have and the Crown
should equally have the right to that, opportunity
for that argument, if _necessary.

MR. FORLOTTE: All right., My Lord, the only objection, I
guess, and one bgsic objJection againmt jJjust
presenting written briefs {s a written brilef 1f I
Just submitted, that's basically the end of it, and
as has been going on in this court between myself
and expert witnesses and sometimes between myself
and yourself and myaelf and the Crown Prosecutor,
there 18 a lack of communication, thatlwe don't
communicate on the smame level or that we say something
that the other one takes a different meaning from
what we're saying, and if I'm presenting my argument
orally to you and you don't quite understand it,
then I'm available for you to ask questions. Irf I
just submit a written brief to you, then I don't have
that advantage of clarifying any point that you may

not quite understand.
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THE COURT: T completely agree with you on that. I will say
this, too, that if Mr. Walsh provides a brief which
goes far beyond what he says it does today I‘m going
to send it back to him and I'm going to tell you,
lock, don't bother putting in 2 brief in reply. O0.K.

MR. FPURLOTTE: O©.K., My Lord. My Lord, I belleve I have
about maybe ten issues or sub=titles here to deal
with in court, and the first one, of course, would
be the relevant law in Canada, what legal standards

should the courts apply. I'd submit, My Lord, that

the Court cculd use the Frye Plus standard which is
applied in New Mexico, and in that citation, State v.
Bell, and it's reported at 90 N.IH.,Iuhich would be
New Mexico Reports, at Page 134, and also at

Volume 560P, 2nd Edition, Page 925, a 1977 case.
There the Frye standard pluslreliability plus
relevance, and relevance meaning probative value
weighted against prejudicial effect, 8c in that case
they use not Justlthe Prye standard but they also

use the relative reliabili£y'and the relevanée test
which i2 used throughout the United States. Or again
the Court could use ; I

THE COURT: I'm sorry, Lhe name of that case, Mr. Furlotte?

MR, FURLOTTE: State v. Bell.

THE COURT: New Mexico?

MR. FURLOTTE: New Mexico, or again, My Lord, the Court
could use the reasonable reliability test as
advocated by the Crown. However, and I may gqualify
that to this particular case, I believe common sense
ought to prevail, whichever test this Court decides
to use or wh;chever test any court in Canada decides
to usae. Under the Frye test the purpose of a Frye

hearing is to determine whether the proponent of
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novel scientific evidence can meet its burden of
proving that the evidence is accepted as reliable

by the scientific community. In this case the Court
must decide two Frye issues: one, whether the Crown
hae carried its burden of proving that the R.C.M.P.
DNA test is éenerally accepted aa reliable by the
scientléic cgmmunity; and two, whether the Crown

has carried its burden of proving that the procedure
for computing the statistical frequencies of DNA
prints 1s generally accepted as reliable by the
scientific community. The critical question facing
the Court is whether a general scientific consensus
has been achieved. It is not the Court's responsi-
bility to decide which party-to a2 scientific dispute
18 correct and which is incorrect. The Court need
only decide whether scientiats generally agree oQ
disagree concerning the reliability of a new
technique. If the Crouﬁ did not prove that ther? is
general acceptance by the scientific community in the
relevant fields that the novel techniques are
reliable, then the Frye burden has not beén met and
the novel scientific evidence must be excluded.

In 8 Frye hearing the Court has ts confront
two questions: one, uoq}d the R.C.M.P."'s method for
declaring mateches be generally accepted as reliable
by the scientific community if that community had
all the information that was available to the Court,
and again, two, would the R.C.M.P.'s method for
calculating the stapistical probabilitiea of a match
be gene;ally accepted as reliable by the scientific
community 1f that community had all the information
that was available to the Court. Before the evidence

can be admitted both questions have to be answered
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in favour of the Crown.

Under the issue of reasonable reliability: The
Court should not be asked to resolve questions of
reliability that the scientific community are unable
to answer. Unlike the Frye test where the Crown need
only prove general acceptance of reliability by the
relevant sclentific¢c community, the reasonable
reliability test requires only evidence that, in
fa;t, the novel technique is reliable, without the
need for general acceptance by the acientifie
community. It would. not be necessary for tge Crown
to show that there is no disagreement as to
reliability within the s;lengific community. However
{f there 13 evidence of di?&greement within gge
seientifiec communigy a3 to the reliadllity of the
novel technique, thep the burden on the Crown is to
prove that the disagreement'is not substantial, not
founded, not warranted, and irrelevant. The Court
muat look at the degr;e of resistance by the
scientific community in acqeptinglthe novel technlqgue
as reliable. If evidence shows that the concerns
by the reputable scientists are valid and-'that the
issues are yet unresolved by the scientific
community, the Crown would be hard pressed to ask the
Court to resolve those issues and declare the novel
tgchnique as proven to be reliable.

It has long been recognized that scientific
techniques that are reliable for one purpose in a
particular field may not be reliable when applied to
forensic case work. Hepreseétative of this phenomene
is Eypnosis and voice prints.

Hypnosis is reliably used in theldiagnoaia and

treatment of mental disorders. Courts, however, have
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held that the forensic use of hypnosis to be
inadmissible. Similarly, voice printing can be
reliably used by speech scientists, psychologists,

and engineers, but the technique has not dlstinguished
itself in rforensic applications.

The principal issues in contention of DNA
analya;a are not matters of weight. They turn on
this Court's assessment of what relevant scientific
commublties would generally accept &3 reliable. If
the R.C.H.?!'a predicate experiments would not be
generally accepted as reliable, reproducible or
valid,-tﬁen the DNA evidence-shoéld not go ;5 the
jury. Reproducibility in particular 13 2 very
discrete issue. Similarly, if the R.C.M.P.'s method
for calculating a statistical probability is not
generally accepted as reliable in the population
genetlcs community, then the Jury should not be asked
to resolve that controversy.

Under the hezding of relevance: Separate and
apart from the lssue of general acceptance and
reliability a court ought to require that scientific
evidence be admitted only if its probative value
outweighs ite prejudicisl effect.

The potential prejudice 1s huge. If the Jury
is told that a DNA match i3 made from the probabilitie
;f a random match in one in ten thousand or any other
similar number, the evidence's erféct on the Jjury
will be powerful. There is prejudicial effect to the
frequencies listed of one in 1,000 to one in one
million. Those nuabers, on the face of it, can
easlly be equated with beyond a reasonable doubt,
and there is prejudicial) effect to that when there

i3 not significant scientific agreement or consensus
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on the precise number that we're dezling with.

The power of these statistics is particularly
alluring to a Jjury confronted with the complexity of
DNA RFLP analysis. After hearing such a large numbepr
the average person would find it &ifficult to be
disinterested, or even patient, in trying to decipher
and analyze such evidence. How long will a jury be
able to pay atgention to questions about band
shifting, matches, substructure and population
genetlcs theory? It is too easy to jump on the
numbers and not have to grapple with the theories
and what they're actually saying. The probative
value of illustrating with numbers the points that
each side i1s entitled to make is outweighed by the
prejudicial effect of the numbers and the conclusions
w;i:h could be drawn from them.

Beyond the heavy uqightlgiven to scientific
testimony by-ﬁurpré.'media attegtion given to DNA
teating, resardless-gr type, has given it an aura
of infallisility such thét>3urora are unlikely to
suspend pelief in defective results, even when
tecpnical errora in the testing procedure leading to
unreliable results are pointed out. Thda, such
evidence is likely to be far more prejudicial than
probative.

Consequently, the Court, to assure that an
accused will not be unfairly prejudiced, amust be
convinced of the reliability of the avidence to a
very high desree of certainty.

If this Court is unsure whether the R.C.M.P.'s
methodsa are generally accepteﬁ as reliable by the
scientific commﬁnity or if this Court finds that

issues are being debated by the acientific community
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and that more research i3 necessary before a
reliability decision can be made or if this Court
finds that more time is needed for the scientific
community to examine the R.C.M.P.'s studies and data
the evidence cannot be admitted.

Under the heading burden of proof and grejudice
TheICroun beaés the burden of proving that the DNA
evidence 15 admissible. That burden ought to increas
as the petential.-prejudice from the ecientific
évidence increases. In this case, given the enhanced
aura of special reliability that surrounds DNA
fingerprinting, the burden must be a heavy one
requiring a very high degree of certainty.

Since DNA evidence has the apparent power to
prove essenpial elements of a case, that being
-identi£y; beyond a reasonable doubt, it follows that
the burden on tSe proponent of such evidence‘to prove
that the method is generaily accepted 23 reliable
by the scientifie comm&nipy should approach beyond
a reasonable doubt, or certainly be some unit of
m;;suremént greater th#n a preponderance of the
evidence.

In People v. Reilly, a 1987 case reported at

"196 California Appeals, 3rd Edition, Page 1127, and

a

at Page 1148, quoting from People v. Brown, 1985,

40 california, 3rd Edition, Page 512 at 533i_ft
stated:

"Kelly/Prye hearing does not demand
Judicial absorption of all the
relevant literature, nor does it
require a decision once and for all
whether a particular kind of
scientific evidence is reliable.
The Court need only conduct a fair
overview of the subject, sufficient
to disclose whether scientists
significant either in number or
expertise publicly oppose (a technique)
as reliable."
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In discussing the admissibility of electro-
phoretic testing, the court in Reilly citing People Y.
Shirley, a 1982 case reported at 31 California,
3rd BEdition, Page 18 at Page 55 Qcated:

"A further finding that the technique
is in fact reliable was beyond the
trial court's realm. Its duty wase
not to decide whether the technique
is reliable as a matter of “scientific
fact", but simply whether it is
generally accepted as reliable by the
relevant scientific community.”

That'a Reilly (supra), at Page 1135 and 1152. It
continues:

"The needed conaensus 18 that of
scientists, not courts.™

Quoting Reilly again, (supra), at Page 1135:

nyudicial notice in the context of Kelly/Frye
hearing has been taken of judicial
decisions, People v. Kelly, (1975), 17
California, 3rd Edition, Page 24, and

again, People v. Palwmer, 8D California
Appeals, 3rd Edition, Page 239%, as well

as testimony in other trials (Brown,

supra, at Page-535), and scientific and
legal arguments (Kelly, supra, at Page 35."

The quote from Kelly:

“The courts view such writings as

evidence, not of the actual

reliability of the new scientific

technique, but of its aceeptance

(vel non) in the scientifie

community.”®
Sorry, that's quoted from Shirley (supra), Page 56.

The fact that recent court opinions are split
is yet another indication that there i3 a 8plit of
opinion on the merits of ¢he procedure and method
and therefore something less than the general
acceptance required by Frye.

A review of expert testimony in other cases
supports the claim that there is general) disagreement
among scientists rather than the Crown'‘s claim that

there is general agreement. How the Crown can hope

to prove the R.C.M.P."'3s novel techniques azs reasonabl:
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reliable when there exists general disagreement
within the scientific community is beyond compre-
hension, or at least beyond common sense.

Expert witnesses a8 opponents to the claims
made by the R.C.M.P. far exceeéd expert witnesses as
proponents of the novelltechnique, both in number
and stature. This is admitted by the Crown's own
witnesses.

In the face of a weak effort by the Crown to
show scientific acceptance or reliability, it is
unmistakably clear that the R.C.M.P.'s matching,
binning, and calculation of frequencies have not
been accepted by the scientific community and is not
considered as re}iable by th; onl& people qualified
to make that decision.

Ber;re I go on to my oral argument, My Lord,

T would like to, I suppose, take the position of

Dr. Shields and advise this Court that I'm not
concerned with Mr. Walsh's opinions, I'm not concerned
with the sclentific opinlons, and nelther should the
Court be concerned with my opininn as to the
reliabilityneas of this evidence in whatever context
tge Court 8o desires, but as Dr. Shields, I got the
opinionsa or I have the data as Hh;ch is stated in

the evidence by the expert wltnesses.

Just a bfief touching on quality control which
an exhiblt put into evidence by the Crown, VD-92,
"Quality Assurance", dated February 18, 1991, that
Quality assurance manpual which was accepted by the
R.C.M.P.'s laboratory, one of the conditions or
standards was that they have on Page 20 of that
exhibit, VD-92, which calls for open proficiency

tests, and on Page 21 it calls for blind proficiency
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tests. The evidence of Dr. John Waye, on cross-
examination, VYolume 5, Page 355, I've put a question
to him, I said:

"D1d you do any proficiency testing
on Dr. Bowen in '867?

A. I didn't, no, I didn’'t.

Q. Did anybody do any proficiency
testing on Dr. Bowen in '89?

A. I can't recall, Dr. Bowen was
trained and Dr. Bowen analyzed
a number of samples. I did
proficiency tests and certainly
that waa part of the procedure,
I'd be outside of my knowledge
if I talked to you about
proficiency results or when he
was tested or how many samples
he was tested or who tested hia."

Again cross-examination of Dr. Waye in Volume VI,
Page 28 and this was setting up standards:

"Q. You did not, then, set up the
standard that it would take at
least three probes to establish
identity?

A, Again, I'm not concerned with
how peaple are going to interpret --

Q. Just answer the question, Dr. Waye.
Did you or did you not aet up 2
standard --

A. No.

Q. =-- that it would take at least
three probes, a match on three
probes before you could establish
ldentity?

A. No."

Again Volume VI, Page 73, cross-examination of
Dr. Waye, his answer:

"a. You're asking if we had a blind
agsessment, 1f I handed them the
results at the end, .left the room,
came back and saw if we agreed.

On the cases I did, we didn’'t do
that, no."

Volume XI, cross-examination of Dr. Waye, Page 94,

the question to Dr. Waye:
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“Q. In fact, Doeztor, there was no
standards set for proficiency
testing while you were at the
R.C.M.P, lab, was there?

A. Proficiency tests were being
conducted, They weren't being
designed, set up and scored and
arranged by myself.

Q. Are you talking about proficiency
testing when you were btraining Dr.
Bowen to do these tests?

A. Again I didn't train Dr. Bowen."
Just as & point of interest, My Lord, when I
asked Dr. Waye in Volume VI at Page 92:

"Q. Would you agree, Dr. Waye, thatl
the forensic setting is much
more demanding than the diagnostic
and experimental utilization of
this procedure?”

His answer 13 "No", but when I asked Dr. Kidd
basically the same guestion in Volume XII, Page 34,
I put the question:

"Q. In the Yee case, Dr. Gilllam
concluded at page 33 zgain, "--
thaet the proponents of the
forensic application of DNA
technology are, in using a
quasi-continuous allele systen,
taking DNA electrophoresis
methods about as far as they
can go, and stated that it was
a 'very technically demanding
problea'." Would you agree with
that, that it's much more
technically demanding than in
medicine in your lab?

A. Yes, by and large I think it's
more technically demanding.”

My Lord, just for a brief argument, the quality
assurance, as I understand 1t, is to keep fabs and
to inform the technicians that they are going to at
least have some kind of control and examination over
their teats and the results to keep the quality of
those tes¢s up. I believe in ¢the OTA report it was
well documented that many mistakes in samplings are

made in laboratories and that high degree of
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probabllity, at least a small degree of probability
{5 exiastent in almost every lab that conducts either
thege kind of tests or any other kind of forensile
tests, and in some laboratories and in some tests
the error rate ia quite nhigh. However, I believe
that there is no evidence to show and I believe the
evidence doces show that the possibility of errors
in mixing up samples, that is not calculated into
ghe probabllity factors when you're calculating the
frequencies of the binning and the matchings in a
data base. There 318, I suppose, no justifiable way
that one could try to calculate that possibility
into the end product, and unfortunately that's a
problem which the scientiste have ¢o deal with and
I auppése a problem which would have to be addressed
to a jury as a matter of weight, but again, since
no proficiency tests were being conducted, at least
there's none into evidence by the R.C.M.P. lab when
this case specific evidence was taken, there’s no
way that this Court can even guess as to what their
rate of error may have been. In‘the end reaﬁlt, whern
the Court is questjioning itself as to whether or
not this evidence is reliable to put before a jJury,
I just submit, My Lord, that this is one of the
issues that you would have t; béar in mind as to
whether or not the probative weight would be greater
than the prejudicial effect on the accused. |

My Lord, back to the reliability tests,
whether we use the Frye or the reasonable reliability
tests, again I'm just going to refer to evidence
which was given on the hearing, and particularly by
the Crown's own witnesses. On cross-examination of

Dr. Waye, Volume VI, Page 90, Mr. Walsh stated:
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"...the test that we're submitting

is a test of reasonable reliability,

if we can establish on balance bthat

what is here, what we have here is

evidence that's reasonably reliable

so that it can be amsBaessed by a jury

and then weight can be placed on it

by the Jjury."”

I would submit, My Lord, that Mr. Walsh was
submitting at that time that the test for this
Court to decide is whether it's reasonably reliable
and then if this Court decides it's reasonably
reliable, then it can be assesséd by a jury and thes
the weight can be placed on it by the jury, but I
understand the Crown from stating this morning, and
again 1t may be a misunderstan@ing of mine, is that
the Crown wishes &ou to put everything before the
Jjury 28 a matter of weightland not even decide
whether it ‘s reasonably reliable, to allow the Jury
to make ‘that decision.

At the bottom of Page 90 Mr. Walsh states:

"At thé same time, we recognize that

this Court may rule that in fact what

we have here is a Frye hearing and we

must show on balance that what 13

involved -- we must show acceptance

in the general scientifiec community."

My comment to'that, My Lord, is I submit
that that is not a proper test for a Frye hearing.
It's not whether they must show acceptance in the
general scientific community, a Frye hearing must
show acceptance by the general scientific community
and not just some member in the scientific
community.

We only have {0 go back to the Shirley case
or the Relilly case which I had quoted earifer. It
gsays:

"A further finding that the technique

is in fact reliable was beyond the
trial court's realm. Its duty was
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not to decide whether the technique

is reliable as a matter of “"scientifiec
fact"™, but simply whether it is
generally accepted as reliable by the
relevant scientific communjity."

When Dr. Waye was on direct examination,
Volume V, Page 315, he's discussing peer review
and publications, and he was speaking about
publications, he said:

"_.there's many, many more commentaries
from people who either have an interest
for or against the technology. And a
lot of "times -there are published -in
peer reviewed journals as fact when in
fact they're rolling commentaries either
for or against DNA typing. And there's
been exaggerations both ways. DNA typing
has been started up on a pedestal doing
much more than it 1s ever capable. of
doing and it 81id down as far as being
incapable of doing nothing properly."

Agaln on Page 316 where Dr. Waye stated:
"Some of the best accounts, some of the
best descriptions I've ever had of the
whole procedure have come from Jjudge's
rulings at the end of long hearings.”

And yourself aska:

"No, but they hardly amount to peer
reviews?"®

And Dr. Waye ataﬁed:
"No, but they're understandable and
they have a way of getting away from
all the complex scientific jargon
and putting it into simple terms and
they're actually a nice place to start."
I would submit, My Lord, at thias time that the
courts are probably the best place to end up
deciding whether or not these techniques are
reliable. They are not a good place to start.
In Volume IV, Page 66, cross-examination of
Dr. Waye, I asked Dr. Waye:
"Q. But the court is a form of peer
review, 1s {t not, in-actuval

practice?

A. I think scientists would disagree
with that. ...that the court is
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an appropriate peer review for
scientific method or a scientific
application.”

At the bottem of the page he says:

"...1I think it's a nice place to

start when you have a large case

where a large number of people

testify, generally the Jjudge's

ruling on it will be quite extensive
and will summarize the views of all the
various scientists. 8o it's a nice
place to start. The next place you
would probably go if you actually
wanted to take all those views into
consideration is the telephone and
actually phone scome of these people

and then conduct in a proper scientific
mannar",

and I put emphasis,

"and then conduct in a proper scientific
manner, talk to the person Wwho has a
dissenting view, talk to him about what
his concerns are, ask how you might
address them, sclentist to scientist
rather than actually going to his full
transeript ahd reading through all the -- ",

When I asked on Page 67 of Volume IV, I asked Dr.
Waye about expert's reports, I said:

"You will read them. So you will
admit that some of these experts
called by the defence do have
interesting reports?"

H{s answer:

"A. They're good reading, some of
them, yes.

Q. Some of them have valid
eriticisms?

A. Some valid points are made."
In Volume XI, Page 106, cross-examination of
Dr. Waye:

"Q. ...When you say {t's your
opinion it's accepted in the
general gcientific community do
you Jjust dispel)l and again ignore
all the opposition t¢o the methods
ard its application?

A. Nc, you don't ignore criticisnm,
not as a sgscientist. You evaluate
the criticism, you evaluate both
where it’s coming from and what
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its substance is and what
relevance it has.

How much opposition would vyou
need before you say, well,
it's not generally accepted?

I'm not sure that'a my decision
to make. Again I'm not a
pollster and nor am I involved in
setting standards as to whether
something is admissible or not
admissible in a court of law."

Page 101, cross-examination of Dr. Waye:

Is the forensic application of
RFLP analysis generally accepted
in the scientific community as
being reliable enough for the
purpose of which forensic
application is using {t?

In my oplnion, yes.
The general scientific community
out there accepts your opinion,

that's what you're saying?

No . ¥

Page 102 of Volume XI I stated to the Court:

“I'm

trying to establish what the

doctor means when he says it is generally
accepted in the scientifie community."

And the answer by Dr. Waye:

LU

,Yea: that's the key part of tnat,

what one person views as generally
accepted. TI've 2lready saild that
I'm hegitant to say that my views
are shared by everyone else, I know
they're not.

I'm not saying everyone. When we
say generally, what do you mean by
generally?

Amongst rational, thinking human
beings who have a base of
knowledge to -M

You mean by a majority?
Not necessarily.
Not necessarfly. Do you mean by U0%?

Again, people who have a basis upon
which to form a relevant opinion.
Certainly if I walked down the

street znd 1f 1 walked into a

bowling alley and queried the people
you'd get very different answers f(rom
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if - you may get different
answers than if you queried a
gcientific audience who has a
Knowledge upon which to base
that opinien. In my opinion
it's generally acceptable if you
aak people who are properly
informed and experienced in this
particular application.”

I take it from that evidence, My Lord, that Dr.
Waye considers this to be generally accepted inm the
scientific community by asking so long as one
person or two or three peocple in the general
sclientific community accept this as being generally
reliable. That I would submit, My Lord, is far
from the test as set out in Frye.

On cross-~examining Dr. Kidd on the reliability
Volume XII, Page 32:

"Q. Well, it seems that a lot of
criticisms are coming from
scientists who are not in the
forensic field, say, Dr. Gilliam
considering what the match criteria
and windows - in forensics do you
believe that the scientists in
your field, you don't deal in
forensics yourself?

A. Not in the strict sense.

Q. Do you feel it's one of your
respongibilities to kind of be an
overseer in what's going on in the
forensic labs?

A. Qufte frankly, yes, because I have
many years of expertise and
experience in exactly the techniques
that a2re now belng applied in
forengiec laboratories by individuals
who do not have that same level of
expertise. And I certainly feel that
there is incumbent upon me as a member
of society to make that experience
known and available."®

At Page 59 of Volume XIY, cross-examination of
Dr. Kidd, I put the question:

Q. The point is, Dr. Kidd, is that
there's a good many scientists out
there in the general community who
will agree with Dr. Lewontin, is
there not?
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Certainly there have been quite
a few people who have testified
in court cases to very similar
opinions and have advanced them
in other settings.

As Dr. Lewontln? As Lewontin‘s
opinion or as your own?

As Dr, Lewontin's opinion, that's
correct. Not all of those people
are, in my opinion, very well
qualified to deal with these issues.
Dr. Lewontin is eminently qualified
in this area. I am not going to in
any way challenge him. I have
reached a different conclusion.

Your opinion is not generally
accepted -- how should I put that?

Walsh 2aid, "Carefully", s0 I put the

We've been playing with words here
for a couple of weeks now, a slight
of tongue can cause a lot of damage.
Your opinion, doctor, would be hardly
accepted by a majority of the
scientists who would bde gualified to
give an opinlon?

I have no good way of answering that.
I can give a counter response, I don't
know who would be qualified, I know
many colleagues that I consider well
qualified will agree with me. I know
there are others who will not. There
1s room for scientific disagreement.
In one court case I was presented with
two lists by a defence attorney,
people who had teatified 1in much the
same way I had and a list considerably
longer about four times as many nabes
who had testified agalnst the admission
of DNA ...".

Volume XII, cross-examination of Dr, Kidd,

I put the question; Page 113:

"Q.

A.

Q.

Would you ¢éall it a form of peer
review?

What, a form?

The fact" -

And I believe thls was a form of peer review,

actually, the expert witnesses coming tc court.
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"Q. The fact that witnesses for the
defence go to court, provide
expert reports as opponents to
the reliability of RFLP --

A. In fact I think it's a complete
breakdown of rational and proper
presentation of evidence into
the court system, because
virtually all of the people I
know that I copnsider highly
Qualified experts are refusing
to testify because it's too
great an lmposition. And some
of the people who are regularly
testifying have no credentlals
that I think are acceptable at
all, and not all of them
certainly but some. And I think
i1t §s far easier for the defence
to get witnesses than it is for
the prosecution. T should
qQualify ==

Q. Doctor, some of the witnesses
for the defence have contributed
their time voluntarily --

4nd yourself, My Lord, said:

"You 41dn't finlash your answer, Doctor.
Let the doctor, the witness finish his
anawer."

"A. I was going to 2ay that I --
that my statement might seen
prejudicial against the defence.
I was thinking of the majority
of context that I've been
involved in: I should have
more properly sald, pro DNA is
harder to find witnesses to
testify than anti DNA.

Then on Page 114 {t contlinues:

"Q. And in that respect it makes
it easier for defence lawyers
to get expert witnesses, that's
the context you weant it in?

A. That's correct."
Volume XII, Page 143, croas-examination of Dr.
Kidad:

"Q. VWould you admit, doctor, that
there i8 a general disagreement
ag to -- in the scientific
community as to the reliability
of these standards and results
of these tests and the conclusions
to be based upon the results? Will
you admit that there is general
disagreement in the scientific
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community over the reasonable
reliability? .

A. The way you have phrased the
question I will not adwit that.

Q. Would you admit, doctor, that
the product rule cannot be
applied to identifying character-
istics unless a valid foundation
is first lald for the probability
assigned to -each of the character-
istics and unlesas mutual independence
of each' of the characteristics 1is
established?

A. That sounds very good and I would
generally agree to that except
that I think what you are going
to mean by some of the words in
that statement will be different
frem what I would mean by them.
So I will --"

And he left it there. On cross-examination of
DPr. Carmody, Volume VIII, Page 190, when I asked
him about the qualifications of Dr. Lewontin that
dees not agree with the guestions of reliébility:

‘mA.  Re gave examples in this report
" that shows that he does not
agree with that until there's
more empirical data, yes."

And alao when asked about Dr. Lander:

"A. Dr. Lander also is saying that
we need more empirical data.”

And I asked him about Dr. Hartl:

"A. He's saying that we need more
empirical data."

I asked him about Dr. Ron Acton:

"A. I don't know exactly what T
said earlier that I haven't
actually read things that he
has Wwritten. I am guessing
that he's saying that we need
to address the guestion of
population subdivision and get
more ewmpirical data but I have
not actually read what he's
written.

Q. 8So there are a conziderable
number of eminent scientists
in that field of population
genetics that disagrees With
those people in the scientific
community who accepts it?
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Yes."

At the bottom he says:

"In

my opinion and in my Jjudgment

there are also pre-eminent people
who feel as I do that the eapirical
evidence that we now have is strong
enough to support using the Hardy~
Weinberg equation and the product
rule.”

Continuing on cross-examination of Dr. Fourney in

Volume X,

IIA.

Paée 154, Dr. Carmody (sic) states:

Yes, I think it's important to
know the population that you're
dealing with.

And also it i1s an issue, 2
bonafide scientific issue is

the validity of the statistieal
methods used to aseess the
sjgnificance of RFLP inclusions.
That is also a bonafide scientiflic
iasue?

Yes, I would say the statistical issue
involved with freguency would be

an issue that is a concern in the
general population of scientists.

But once again, you have contro-
versies on both sidea, and without

it I don't think we'd have any
sclence. "

Continuation of cross-examination of Dr. Fourney,

Volume X,

"Q.

Page 132:

Are you saying there are no more
controversies?

I think the controversies

agsocliated with forensic application
are primarily dealing with aspects
of the population genetics, for

instance. The actual application
of the technology is valid and has
been well recognized. The offlce

of technology assessment makes that
very clear.”

Again while I was cross-examining Dr. Waye, Volume

Page 289,

IIQ'

I put the question:

And again, is this particular
type of procedure of wmultiplying
one band pattern by another bang
pattern by another band pattern,
do you have an opinicn as to its
acceptability in the scientifie
community?
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A. Again, if appllied properly
it 1s scientiflically accepted."

And I would submit, My Lord, that he put the
qualifier, "if applied properly', and the basic
issues before the Court is whether or not they are
applying the Hardy-Weinberg formula and the product
rule properly.

" My Lord, in VD-24 which is the Office of
Technology Report, at Page 95, I would like to read
in part of a paragraph. 1t says:

"On the other hand, the Frye test

has been criticized for being

difficult to apply and for relying

on the theory of general acceptance

that may not equate with scientific

relfiability and-validity. . Some

commentators note that workers in a

novel area sharing a common goal can

develop a technique that furthers

their professional 2im and they can

generally accept it regardless of

1ts scientific reliability."
Which I submit, My Lord, is what the forensic labs
are doing in this case, they themselves are accepting
it as generally reliable for their purpose but it
i1s not being accepted as being generally reliable
by the relevant scientific comaunity.

Ir I may'conbinue on, My Lord, under the topic,
I believe, of #6, and I have it headed, "The R.C.M.P.!
Novel Statistical Methods Have Not Been Subjected to
Adequate Scientific Scrutiny”.

The statistics are based on assumptions which
have not been verified. Tests for independence which
could be run have not been run. Additional studies
which could answer troubling questions have not been
done or completed and the procedures themselves,
having just been published, have not undergone

sufficient scilentific scrutiny in view of all the

opposition to the claims amde by the R.C.M.P. All
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of this argues powerfully against the Crown's
contention that these procedures are reliable and
are generally accepted.

The Crown introduced into evidence the Offlce
of Technology Assessment Report, VD-2%, but the
report dees little to salvage the R.C.M.P.'s methods
for calculating frequencies or the probability of a
match. The report acknowledges the extensive debate
among scientists on the fundamental quéstions
concerning population genetica (VD-2Y4 at Pages 66 to
68). Of far greater concern to this Court, because
it will be a atat;ﬁent of scientists rather than of
government, is the sooﬁ to be completed findings of
the forensic DNA analysls commigtee of the National

Academy of Sclences.

THE COURT: 1I'm sorry, what were you reading from there?

MR.

FURLOTTE: These are my own notes.

THE COURT: Yes, but I thought you were quoting something?

MR.

FURLOTTE: No, I wasn't quoting anything. I would quote

from VD-2U4 at Page 66. It ntates:

"Débate over population frequencies
and RFLP analysis takes several
forms, Pages 16, 17, 29, 57 and 69.
General agreement exists that any
potential blas that could result
from calculating population
frequencies be conservative, i.e.,
favour defendant. Nevertheless,
questions are raised about whether
existing population data bases are
properly applied and whether they
adequately support calculations of.
inclusions as currently practiced."

Again on' Page 67, bottom of the first column:

"One critical factor, these basic
calculations are only valid when
applied to populatiens in which
the DNA fragments are ststistically
independent. Otherwise the value
calculated might greatly underestimate
the true occurrence of the pattern in
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the general population, making a

match seem rarer than it actually

isa. Essentially the population

must be one where individuals

randomly marry and reproduce S0

that distinct sub-groups are absent.

In. such freely mixed populations

there will be no correlation between

alleles on the maternal and paternal

chromosomes, Hardy-Weinberg equilibriua,

and no correlation between alleles at

different loci, nc linkage disequilibrium.”
Top of Page 68:

"If the population is not freely mixed,

then correlations between alleles at

two loci can exist, even if they lie

on different chromosomes."

I'd like to point out, My Lord, that it says at
Page 67 that: °“These basic calculations are only
valid when applied ta populations in which the DNA
fragments are statistically indepepndent", and they
are talking here about DNA fragments at different
ioci.

My Lord, under the heading of "Pixed Bin
Approach': fhe'R.C.M.P. has not done adequate research
on the degree of measurement error in its tests to
allow a likelihood ration to be computed. prever,
Crown witnesses admit that an upper confidence
interval ought to be applied. Unfortunately, for
matters of Beientific certainty or probability, it
i3 unknown whether it is proper to use a 95%, or a
99%, or something in between as an upper confidence
interval. Since the use of a 95% upper confidence
interval could change the probability factor from
one in six millien all the way down to ¢ne in one
thousand, we are dealing with numbers and methods
which are unreliable and unjustifiable. Again, Crown
witnesses admit that R.C.M.P. ought to use upper

1

confidence intervals to correct for the asize of the

data base and measurement error. However, an upper
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confidence interval does not correct for substructure.

Under the heading of "Subsatructure”": It is
not valid to use the Hardy-Weinberg formula or the
product rule unless the tests are run on a homogeneous
population, a population which mates randomly and
is well mixed. Evidence ;r substructure is evidence
that populations do not maie randomly.

Evidence supporting the thecory that there is
substructure in the 6aucasian populabién comes from
data on the ;ate of homozygotes (individuals with
single-band DNA patterns) in thehcﬁuc;sian population.
When genetlcally different sub-groups are pooled
together in a single data Sase, one finds a greater
number of homoz2ygotes than would be expected under
Ha;dy-ueinberg assumption. Substructure can also be
proven to exist if one finds a statistical significant
difference in bln frequencies of two populations so
ftested. There are also other ways to test for
substructure, any one of which would prove {¢t
1napprcp;1a:e to use the Hardy-Weinberg formula and
the product rule in calculating frequencies.

The R.C.M.P.'s approach to computing statistics
is neither valid nor accepted by the scientific
community. The most serious problem is that the
R.C.M.P.'s approach depends on the assumption that
the Caucasian population has no substructure and is
randonmly mating, an asaumption provenm as blatantly
ur;ng. It i8 a universally accepted principle that
the existence of undetected population structure
invalidatea the use of the Hardy-Weinberg formula
and the use of the product rule when computing the

frequency of genetic characteristies. Exaomples

given in court illustrate that computatlons relying
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on assumptions lead to serious errors where there
is undetected population structuring. Siaply put,
if there i{s8 a structure among Caucagians then the
R.C.M.P.'s method of calculating statistics is
totally erroneous.

The Crown has failed to prove that the
R.C.M.P.'s computations are not erronecus. The
Crown has not proven that the degree of substructure
is not greater than that revealed by tﬁe defence.
Since the degree of substructure revealed by defence
is statiétically significant the defence has shown
there i3 at least substructure to a deg;ee of
statistiéal_s}gn}ficance which inﬁa}idatea the use
of fthe Hardy-Weinberg formula and the product rule.

The R.C.M.P.'s approach to computing the
frequency of DNA prints is seriocusly flawed, not
oniy because of ;ta failure ts attempt to evaluate
the degree of substructure but-a;so'because there 1is
no attempt to validate the statistical independence
on which the product rule depends. To use the
preoduct rule as the R.C.M.P. does without verifying
statistical independence is not acceptable in the
scientific community. The Crown 1s again relying
on anothér assumption uitgout Justification.

A method which claims that North American
whites constitute a single homogeneous reference
Ipopulation to which all forensic cases can be
compared is, as a matter of science, invalid and
unrelijable. Not only is the reference populaﬁion
unreliable fer estimating an allele's frequency at
a single locus, the multiplication method across
loci is equally invalld. You are merely multiplying

your mistakes. If two sub-populations differ in
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their allele frequencies for two loci, then the
population 23 a whole is not in linkage equilibrium,
as I previously quoted from VD-24.

The fact that frequencles have been calculated
for two sub-groups, the FBI and the R.C.M.P. data
bases, that does not justify the use of either one
or an average of the two. This evidence merely
tells scientists that substructure definitely
exists within Caucasians. It does not give any
indication as to what degree substructure exists or
how many different sub-groups exist.

Substructure i85 a quantitative issue. Since
we do not know how much substructure there is, and
we ;o nof ¥now by what factor there may be an
overestimate or an underestimaté, it is impossible
to render a sclentific opinien on whether some
parficular method on correcting bins did or did not
compensate for something of which we don't know.

Without the numbers which express the extent
of genetic diversity due te substructure, as a
matter of common Bense; much less reasonable
sclientific certainty, ne one can tell how much of a
number is needed to compensate. Again, you can't
put a number on that which you have not investigated.
I¢ is uncale¢ulatable.

The issue here is not quantitative disagree-
ment between experts on the extent to which the
R.C.M.P.'s estimate is.uroné. Rather, the issue 1is
fundamentally one of foundation and admissibility
There exists no underlying data nor a procedure from
which one expert can, in 3 scientifically acceptable
fashion, offer an opinion as to how far off the

estimate is.
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The R.C.M.P.'s estimate is an unacceptable
estimate, with or without an upper confidence
interval., When we don't know what the right answer
is and we don't know how far we are from it, due to
gubstructure, then any number is unacceptable
scientifically. 1It's an unaccebtable procedure in
science to rloat numbers for which there is such
uécertainty.

If the procedure itself 1is acientific#lly
unacceptable, aaAopposed to an erroneous result
arrived at using an acceptable procédure, theg the
threshold test for admissibility has plainly not
been met. The issue here is not the nusbers, but
rather first principles.

- Under the héading, "Reproducidbility of Data
Base”. Even if the R.C.M.P.'s methods of multipli-
cation within and across loci were valid, which it
is not, and Ats reference population appropriate,
the R.C.M.P.'s procedures would still be fatally
flawed because the frequencies assigned to the blns
have never been proven to be reliable.

Repreoducibility is a must for scientific
evidence to be accepted Ey the scientific community
and the courts. In view of the FBI's problems in
reproducibility of {its data base, the Crown could
hardly expect the Court to accept the bin frequencies
proclaimed by the R.C.M.P. after only one attempt,
and ;o attempt thereafter to verify or validate its
accuracy.

Evidence from Dr. Shields shows that when he
did comparisons between the FBI's old data base and

the FBI's new data base with his2 client's profile -
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and that's in the Vanderbogart case - the probability
figures changed from one in S0,744 to one in

102,934. Usinglbhe R.C.M.P. data base, the
probability figures would have been one in 200,107.

To clarify for the Court, in the Vanderbogart
case probability figures-thét were submitted were
one in 50,744, Hed he used the other data base
wvhich ugs calculated - wﬁichlwaa put together by
the FBI, and that other data base was of thé same
agents, FBI mgents, the-figures would have come to
i02,934, and by using'theIR.C.H.P. data base they
would have been one in 200,107. Unlike when he did
the comparisons in the Legere case, if he compared
Legere's profile with the FBI data base it made 1t
the probabilities were much less, they were one in
nine million rather than one in (ive million, and
here it ju;t had the opposite effect in that c¢lient's
case, the Vanderbogart case, where the R.C.M.P. data
base would show that it would be more prejudipial
to his ;lient, Vanderbogart, and in Legere's case
the FBI data base would have been more prejudiced,

(
80 ib'é not a question of which data base you're
going to generate'the gregtest figures out qf, or
the least flgures, it's you can't tell untill you
know the profile that you're running through either
data base.

I might add that these figures were arrived
at without the use of an upper confidence interval.
Teo bad for Mr. Vanderbogart that Dr. Kidd never
advised the FBI it really should be using an upper
confidence interval.

The FBI's test and retest data provided an

excellent presentation of its laboratory's poor
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quality control and absence of reproducibility. The
FBI's tests and retests were performed on the Bame
Caucasian data base that it relied upon to calculate
frequencies in case work. If thelr frequenciesa are
unreliable, t¢then so, toso, are the ultimate
probabilities beilng offered in cases. The R.C.M.P.
has not offered any proof of reproducibility of bin
frequencies. 1In fact, evidence showed that the
R.C.M.P. could not at times matech the accused's owp
samples. The accused's DNA, as with FBl1 agents,
Wwould be fit into different bins upon different
tests. It would appear from the evidence that the
technique or system used by the R.C.M.P, is even
less reliable CQan the system used by the FBI.

My Leoerd, i¢ might be 2an appropriate time for
a break.

THE COURT: O0.K., fifteen wminutes.

(BRIEP RECESS - RESUMED AT 3:30 p.m.)

(ACCUSED IN DOCK.)

THE COURT: Now, Mr. Furlotte?

MR. FURLOTTE: My Lord, further under the heading, I suppose,
of the topic of frequencies and substructure, I wWish
to read into @y argument the so-called data that I
will be relying upon in ﬁy final argument, and I
would submit that you would have to pay particular
attention to.

Onlthe cross-examination of Dr. John HWaye

in Volume IV, Page 80, I put the gquestion to Dr. Waye.

I said:

"Now, as you apply that to the buman
population, what are you attempting
to do?
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You're attempting to ask
questions about the frequencies
with which these detectable

-differences occur on a population

level.

Now, I understand that there are
differences within different
ethnic groups?

There can be, yesa.

Can be and these would be
identified as different, say, sub
populations?

If they were contained within what
you're calling a general populatiom,
then, yes, you'd preface that with
sub, you'd call it a sub population.
It's an identifiable sub group
within the broader population.”

Again at Page 82 of Volume IV:

"Q.

A.

No, I mean we know if they're

white or black they're probably
going to be statistically different,
because they don't mate at random.

Correct."

At Page 88 of Volume IV, top of the page, the

question to Dr. Waye

.IQ-

So if 1t doesn't overlap it would
be significant?

They're not even in the same
ballpark.

That's one in twenty six or one in
fifty, not even in the same ballpark?

Right. You've analyzed --

One in forty would not overlap, 1t
would have to come with about one
in forty eight.

Again, you have to know those exact
numbers to know that, whether those
numbers would be significantly
different. Those are basic statistic
tests that I can do given the proper
tables, so that I can take a large
amount of data and give to a
statistician."
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Volume V, Page 254, on direct examination of Dr.
John Waye, bottom of the page, Dr. Waye states:

*T think it would be scientifically
incorrect to start with the
assumption that if I analyzed a
hundred people in this particular
town, that they'd look like &
hundred pecple in Victoria,

British Columbia. I think that
would be a scientifically poor
agsumption to begin with. But I
think when you've done these studies
and you realized that I've sampled
from, say, [ive areas in North
America, from all over North America
and I get the same answers when I go
from place to place, it's reasonable
to conclude that if I go to & place
that I have already analyzed I'm
probably going to get the same
answer again."

He continues to state:

"It would be a2 blind assumption and
an incorrect assumption to analyze
in one area and then extrapolate to
the rest of the country or the rest
of the world."

Volume V, Page 265, direct examination of Dr. Waye,

he states:

"Looking at all that data, geo-
graphically or regionally, there's

no difference, no significant
differences in their frequencies

of the things that we are measuring.™

And a2t the bottom of Page 265 he continues to state:

"Again, knowing that the population
of New Brunswick doesn't deviate
significantly from the populations
in Canada in general and knowing
that for instance, data bases are
predominantly English people, say,
the Vancouver data base and
predominantly French pecple in the
Montreal data base are very similar,
there's no basis to believe that
New Brunswick would be different
from any of those other data bases.
So you could apply a data base from
Vancouver to a case in New Brunswick."”

I'd just like to bring to the Court's attention at
this time, My Lord, that the evidence did show that
there's no evidence that there's anybody from New

Brunswick in the R.C.M.P. data base and while
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Dr. Waye i3 mentioning that there's no difference
between the English people and the French people
in the Montreal data base are very similar, we do
not have any evidence as to what the statistics were
in the Montreal data base, nor did the Crown's
expert witness care to reveal it.

Volume V at Page 267, again direct examination
of Dr. Waye, Dr. Waye states:

"Among the first studlies that were ever
‘done with these types of probes and

with other types of probes are to use
the conventional) racial groups, blacks,
whitea, orientals and assess the
frequencies in each of those populations
for that precise purpose to determine 1if
there are any differences between the
races and it does occur."

Page 268, Volume V, Dr., Waye continues, and
this 1is on direct, Mr. Walash's question:

"Q. And about that data, in your
opinion, doctor, what, L{f any
compariaons can be made and
what conclusions have you drawn
‘from looking at data below the
porder and in Europe?

A. The frequencies that you derive
from the data bases don't change
because of political boundaries
again, geography has very little
to do with the frequencies that
you find in the Caucasian
population.™

Page 301 of Volume V, s8till under direct examination,
Dr. Waye states:

“If I could give an example, if yocu

took -- iIf you took black individuals,
white individuals and treated that as
one population. If the freguency of a
given band was very rare in the blacks,
very commen in the whites and you
treated that as one populatien, you'd
derive frequencies that don't apply to
either of those racial groups. So that
would be an improper applicatien of both
the Hardy-Weinberg formula and the
product rule. That's called subd
populations and I believe we talked
about that yesterday.”
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Mr. Walsh put the question:

Q. Is there things that population
geneticists do to actually
determine whether or not there is
subgrouping and the effect its
having on the frequency calculations,
is there general things that are
being done, that have been done and
are being done by population
genetlcists?

A. There's empirical things that you
can do, yes.

Q. Empirically, meaning you actually
look at data?

A, Correct.
Q. From other areas?
A, Yes,

Q. And what other things are done?

"A. There's statistical testas and
agaein, these are based on
empirical observations. What
you actually do is, if you've
analyzed five hundred people,
you can actually look at those
five hundred individuals and Bay -
how -- and now, we're not talking
about rrequencies of individuzl
bands, how often have I observed
individuals in that rive hundred
person population sample, how
often have I observed individuals
that have both of those bands that
were in the question sample. And
you'll come up with an observation,
a certain number of individuals in
your population sample may have
that exact patter, that exact two
band pattern. Now, you've already
derived a prediction using Hardy-
Weinberg equation, right. You can
now compare your observed events
to your predicted events and there's
gtatistical tests that you can run
when you have all of your observed
events. So you've taken all the
combinations that you've seen in
that population sample, and then
you've derived the fregquencies and
you've come up with numbers of how
often you'd predict.”

I'd 1ike to point out that Dr. Waye i3

referring here to an empirical test to - in a sense
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to attempt to validate your data baase, whether it's
a proper data base and is a proper representative
of the population and that you should check your data
base to see how many people are sharing two bands,
how many people are sharing four bands, how many
people are sharing three, four, or rather than say
maybe bands, probes might be a more realistic answer.
There's no evidence in this court, and I
tried on cross-examination to find out in the R.C.M.P
data base how many people shared two probes, how
many people shared three probes, and what were these
statistics based on their data base as to the
probabilities of them finding two people to share
two probes, two people to share three probes, and
I could not get an answer out of the Crown's expert
witnesses. However, I believe we'll find out later
on as I read through that they did come zacross
where five people shared five bands but they took
them out, whether they were justifiable or not,
that's for someone to decide.
On direct examination of Dr. Carmody,
Volume VII, Page 40, Dr. Carmody states:
"If that number does not change
substantially then you say and
you have confidence that the
estimate that you derived on the
sample that you had {8 a reliable
indication of what it would be
under all further samples.”
At the bottom of the page he states:
"My conclusions were that the R.C.M.P.
data and my analysis of it was a
true reflection of the occurrence
of these variants in virtually any
Caucasian population in North
America. There were some slight
differences for France for the two
probes that I looked at there. It
is difficult to say what the net
effect of the differences between

France and North America would be in
terms of doing all the calculations
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because I don't have data on all

five probes from France."
And I'd polnt out maybe at this time, My Lord, in
VD-65 where Dr. Carmody submitted and did the
calculation for France on two probes that the
calculations lfor D2S4Y4 was one In 59 for the R.C.M.P.
one in 70 for the FBI, one in 73 for Florida, one in
48 for Minnesota, and one in 34 for France. On Dl0S2!
it was 108 for the Canadian or the R.C.M.P. data
base, one in 92 for the PBI, Florida did not have
any, one in 143 for Yinpnesota, and one in 54 for
France.

Looking at VD-65 under the R.C.M.P. data
base Dr. Carmody calculated 99% upper confidence
Interval where Tfor D2S4Y4 the one in 59 could be
dropped down to one in 484, which the frequency in
France is still only one in 34. Now, there's
evidence that they're always looking to give the
benefit of any doubtsvand to be conservative in
favour of zn accused person. If you also put an
upper confidence interval on France's calculation,
one in 34, I don't know how rar down 1t would drop.
Same thing under D10528, if you put an upper
confidence interval on one in 54 we don't know how
far down it would drop, so Iif Mr. Lege?e in any way
could be compared to his ancestors f(rom France, then
there's no way that the R.C.M.P. or the courts or
anyone could know what those frequencies would
actually end up at.

At the bottom of Page 41, Volume VII, Dr.
Carmody continues:

"For some loci for some probes,

particularly D2, D10 and in same
cases D17, there were statistically
signiflicant dirferences batween the
bin frequencies in Florida and in
Texas. Minnesota it turns out --
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perhaps not surprisingly --

lotte

is

more like the profile of Canada
than either Texas or Florida is.

However, c¢onceding that the
differences and statistical
significant differences 1in

re are
ly
bin

frequencies still had virtually
no effect on doing the forensic

calculations as Wwe have gon
through for each locus and
product rule of ultimately
the forensic probabillty.”
And I will discuss the difference
significant differences and forens

differences later. Mr. Walsh put

Dr. Carmocdy on Page 42, Volume VII

e
for the

getting

between statistical’
ically significant

a question to

"Q. I don't know If you mentioned

At Page 45,

the FBI. Dld you notice any
significant statistical
difference in the bin frequencies
baetween the FBI and the R.C.M.P.?

There vwere I believe —-—- and I have

the data that I can refer back to

I believe for D2 and DLlO there were

Bome atatistically significant
differences."

Volume VII, Dr. Carmody continues under

direct examination:

“...what I mean by talking about the
numbers at that very low infrequent
level not being significantly
different so I am saying that if a
number 1is one in a2 hundred thousand,

one

in a willion, one in two million,

they are insignificantly different
from one another. The precision of

our

estimates is not so great that

we can say that it is exactly and
precisely one in 1.1 million. We
would have to give some kind of

interval of that estimate to really
reliably indicate where we thought
the estimate actually was."

Bottom of the page he continues:

"Statistically there would not be a

test based on the sample sizes that

are used in forensic work that could

discriminate and that would

sBay that

one in five million is statistlically
different from one in ten million."
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I would like to point out, My Lord, that Dr. Carmody
is admitting that when the Crown is arguing no
forenslic differences that statistically there is no
test that they can apply as to whether or not there
is a difference. I'l) later get into that but we're
dealing with matters of feellngs and purely
subjective opinions when the Crown's witnesases are
referring to no forensic differences.

Discuasing about the 99% upper confidence
interval Dr., Carmody states at the end of Page U6
of Volume VII:

"A. There is not a great signirficance,

and in fact 4in these intervals

often when you have an estimate of

one in five million you could not

exclude in fact all the way up to

one in ten billien, and on the low

side that one in five billion could

be as small as one in two million."
Again, not being a statistician I find it difficult
that when you're applying an upper confidence
interval, be it 99% or 95%, if the middle number
you're working on i3 five million, how it can go all
the way up to ten billion but can only drop down to
one in two milliion. f would simply put, My Lord,
did the Crown's expert witness explain that
sufficiently for the Court.

On Page L7 of Dr. Carmody's testimony,
Volume VII on direct examination he atates:

"A. I have seen in the studies I

have done, I see, and I would

expect no significant forensic
difference in the implications
and from the numbers that you

would derive from any of those
calculations."

On direct examination atill at Page 6% of

Volume VII, discussions about Prance from the

Crown Prosecutor, Dr. Carmody says:
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"A. I think it is tryling to give a
sense of how Caucasian populations
might vary when we get larger
samples taken worldwide..... show
quite a bit of variation in bin
frequenciea. Statlstically
slgnificant differences in bin
frequencies from one Caucasian to
the next and they are indicating
that in fact these variants are
much @ore common in France than
they are in present-day Caucasian
populatioss in North America."

And I would submit, My Lord, wlithout clear evidence
that there are French people i{n the R.C.M.P. data
base who are deascendants from France that it would
be impossible to tell what the difference may be.

Again, Dr. Carmédy at Page 63 of Volume VII,
he atates:

"Y...there ias a good }epresentation

from the Province of Quebec, for

exaople".
There 13 no evidence before the Court that there is
anybody from the Province of Quebec in the R.C.M.P.
datza bdbase.

Volume VII, Page 67, Dr. Carmody's direct
examination in relation to the work that Dr. Shields
had done in the Vanderbogart case Mr. Walsh aasked
Dr. Carmody:

"Q. Do you have any opinion: with
respect to the work that he has
done?

A. I think the work that he has done
is correct. I think he has found
statistically significant
differences for some loci in the
bin frequencies between the
Canadian database and the R.C.M.P.
databagze",

and I might think, My Lord, that between the

Canadian database he probably meant the FBI data basa

and he continues to state:

"That in fact there is no forensically
significant difference even though the
bin frequencies are slightly and in
fact statistically significantly
different in the F.B.I. database than
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in the database that we used in the
Canadian calculations."”

At Page 69 of Volume VII Dr. Carmody continues:

"It means that in fact by
substructuring that one really

has to be senaitive to the fact

that within that geographic or
demographic unit that one 1is
studying that there are smaller
components within which there

might be some differences, and

50 one of the uses of substructuring
is to indicate and try and convey
the idea that the population that
you are studying in toto is not a
homogeneous unit and should not be
treated statimtically or mathematically
as g homogeneous unit."

I would take from Dr. Carmody's atatements here on
direct examination he's stating that once we have
evidence of substructuring it just states that we
cannot treat it as a homogeneous unit, either
;tatiatically or mathematically, and that would be
for computing frequencies also. He continues:

"The consequences of having smaller

and substructuring in populations

are that you can get deviations

from the predictions of the Hardy-
Weinberg equation, from the
predictions of the product rule and

8o forth. That you would get

perhaps an excess of homozygosity.
That you would get gene frequency

and bin rfrequency differences
geographically. All of those could

be 2 consequéence of having substructuring
in a population and they are very
necessary to be aware of that
possibility when studying human
populations because as has been well
documented human populations are not
one homogeneous inter-breeding
genetlically uniform mixture like that.
They indeed are made up of separate
ethnic, geographic, socio-economic
geographic units within which sometimes
there 13 not complete random mating.

Question by Mr. Walsh:

YYou accept that that does in fact go
on in human populations.
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"A. It certainly does and it has
been well documented.

Q. Beth in Canada and United States
you apcept that.

A. Both in Canada and United States
and certainly in Europe and Asla.”

Dr. Carmody continues to state at Page 70, Volum VII
"A. It does not invaligate them
because I have been able to
show, for the Canadlan database
that we use for these calculations,
that there was absoclutely ne
evidence of what we call substructuring.”
And he goes on at -the bottom to state:
", ..between the F.B.I. and the R.C.M.P.
database ...it tells me that there is
some substructuring present. That ia,
that you do find these differences in
bin frequencies...”
At Page 78 -

COURT: A few minutes ago, Mr. Furlotte, you said that
there was no evidence that people from Quebec were
included in the R.C.M.P. d4ata base, but I thought
you were relying on the fact that there were people
from Quebec in it through whom FPrench ancestors
would contribute genes and so?

FORLOTTE: I wa2 never - I don't know whe e Yyou got
that idea, My Lord.

COURT: What idea?

FURLOTTE : That there was people from Quebec in the
R.C.M.P. data base.

COURT: You say there isn't.

FURLOTTE: 1I'm saying we have no proef that there is.

COURT: There's no proof, no.

FURLOTTE: Just as the - I forget which expert witness -

COURT: But I thought your argument might be that there
were people from Quebec in it to establish that

there was French ancestry reflected which would

change the frequency figures.
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MR. FURLOTTE: My Lord, even if there was people from Quebec
in the R.C.M.P. data base and the data base
represents both the French and British and God knows
what else, it would be irrelevant if there is a
statistical significant difference between the
French and the English because if the data base is
representing two sub-populationa which we migbt know
of that there is two, it's not 2a proper representatie
of elther one because'there cannot{ be any statistical
significant differences in two loci. That would make
it lipksge disequilivbrium a2nd therefore you could
not use the Hardy-Weinberg formula and the product
rule to obtain your degree of frequencies, but since
we don't even know whether there's any French for
certain; heck, we don't even know if there's any
English because they've been randomly selected and
not purposely chosen. Could be everybody out in
B.C., they Were all French who gave blood that day,
I don't know.

Agaln at Page 78 of Volume VII, Dr. Carmody
on cross-examination, I asked:

"Q. Now, whether or not the differences
in the number of different databases
throughout North America and Europe.
whether or not the ones in North
America are substantial enough to
prove gubstructure or linkage
equilibriua, would it be safe to say
that the data that you were using
and which you formed your opinion on,
that that in itself has not went to
the general scientific community yet
to establish whether or not your
cpinion 1s correct or whether Dr.
Shields' opinion is correct?

A. That {8 true. It has not been
publighed in peer reviewed - in the

peer reviewed literature at the
present time.

Q. S6 you would admit that Dr. Shields‘®
opinion may in the end be accepted
in the general scientiffec community
rather than your own?
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A. That is possible."

Continuing on cross-examination on Page 82 Dr.
Shields (sic) states:

"A., ...there may be some forensic
background where you can 3ay,
well, this was an 1isolated
community and the alternative
person that committed this crime
is very, very likely to have
come from that general geographic
area. You c¢can never rule out
somebody having flown Iin from
Europe or scmething like that,
but the more reasonable ’
assumption i3 that 1t was likely
to be a suspect from that area,
It makes more sense to use a
database from that particular
local area where you have that
kind of subdivision."

I think what Dr. Carmody 1s saying here,
trying to explain here, is that it might be aaking
toco much of forensics to get data bases from all
over the world and run the comparisons through every
data base that has been established throughout the
world, that probably the one in their own country
and own local area would be sufficient for forensic
purposes.

Again at Page 83, Volume VII, Dr. Carmody on
cross=-examination states, and this is in relation
to the data he had from France:

"...but then I only had two out of

the five loci and if I had the

other information and carried it

through, it could well be

insignificantly different from the

Canadian sample even based on the
Prench data."

Now, he says although it could be insignificantly
different, but there is again no known evidence
before this Court that it ia not significantly
different, and in fgct. the data that i3 before this
Court and before the scientists ia that there's an
extremely good chance that it is significantly

different. Continuing from Dr. Carmody in Volume VII
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at Page 88, I questioned Dr. Carmody:

nQ. If you were dolng your studies
in a population to find out if
there was linkage disequilibriva --
if I take my tiame with i1t I am okay --
what might be the first indication
that you would come across for you
to suspect that, gee, maybe there is?

A. Well, the very first thing and the
ajimplest thing to teat would be these
bin frequencies. If the bin frequencies
were the same in the two places and
there was no evidence of heterogeneity
that way or population substructuring
that way, I would say, well, we could
atil) look for disequilidrium but we
are less likely to find it. If you
found some differences in gene
frequencies and bin frequencies in
the two places then you would say,
hey, maybe we should pursue this
further and maybe there will be some
disequilibrium. Maybe there will be
aome deviations from Hardy-Welnberg
equilibrium.

And this is a statement by Dr. Carmody, and then I
put the question:

"Q. Like you did with the Canadian
Indians. That situation.

A. That's right. In the case of the
Caucasian populations we found no
evidence of that when we cowmpared
the bin frequencies so we therefore
said, well, ~- and we are still
going to pursue and look for linkage
disequilibrium in those bacause we
need bigger samples if we are going
to continue to look for that. In the
preliminary test that I did, which I
admitted were not terribly strong,
there was no evidence of strong
disequilibrium being present. There
might be some weak linkage disequilibrium,
but it was below our power toc resolve
and see {t."”

And this 1s Dr. Carmody's answer in relation to his

questioning or comparing the Caucasian populations.

i

At Page 96 of Volume VII I put the gquestion to

Dr. Carmody:

“Q. Dr. Waye I belfeve also testified
that it wouldn't have mattered even
if you use the databases contained
in England or in Europe, but now that
you have received this information
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about France you would have
your doubts about that?

A. I would want to look at the data, yes.
L would want to look at the data and
I wouldn't feel 8afe in saying that
it wouldn't make any difference. I
would want to look at the data."

Continuing at Page 97, Volume VII, I put the
question to Dr. Carmody:

“Q. From what you have found from
France you might tend to diszgree
with that would you?"

I'm sorry, maybe I better go back, I stated:

"I will give Mr. Walah that. I am not
sure he stated as such, but where Dr.
Waye stated that there was no significant
difference In the allele frequencies
between Caucasians {n North America or
Caucansians Iin England or Europe.

Q.  From what you have found from
France you might tend to disagree
with that would you?

A. I would tend to disagree with that.
I think that -- that is what I had
heard up until about a month ageo
when I was given some data and when
I was given Shields' information,
that I zctually did the tests, ard
my understanding up to that point
was that there was no difference.

I believe now that Lif you looked

at these five loci some of them
would show differences in different
national populations.”

Page 108 of Volume VII, I questioned Dr. Carmody:

"Q. But when you secientists in the
field of population genetics are
looking for a substructure 1t 1is
almost on comparison with a public
opinion poll in relation to sgay
elections, how they are goilng to go.
You think there might be some small
community out there that 1is off the
norm.

A. There is the same concern taken in
terms of aggregazting samples. That
one has to be sure to try and pilck
up all of the local heterogeneity
or gubstructure that might potentially
be there and so you want to construct
your sampling design -- when you
sample any community that you try to
draw statistical inferences about in
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such a way that you feel it is

as representative of the entity
you are trying to describe as

you possibly can get 1t. That
means in the case of Canada, for
example in this case, you want to
get them as widespread geographically
ags you can and you want to be able
to convince yoursell statistically
that there is no significant
difference from one reglon of the
country to the next.

Q. I will be getting on this later on
but I believe there are some
sclentists who believe that population
genetic study for the purpose of
forensics that they should be doing
population genetic studies for each
area of the country.

A. That's correct. There are people --
and I would not say that that is
incorrect. Certainly there 1is
evidence 1in the aboriginal population
in Canada, there 1s evidence in black
populations, Hispanlec populations in
the United States, that¢ there are
very many differences from one loczal
area to another l1local zarea."”

He continues on:

"A. Within blacks and within Hispanics.
In the case of Hispanica they are
Caucasian. They are classified
a8 Caucasian bfologically."

I would submit, My Lord,
conducted you might find
France would be like the

their own data base. He

that once tests are
out that descendants from
Hispanics, they will need

continues:

"It i8 Btrictly a linguistic category

to put them into that category,
Hispanics, obviously. There are
significant differences and so it is
natural, and I would support any
proposal, to do further studies on

a local scale, just to make zabsolutely
and nail-down tight, the fact of
whether there is local enough variation
that we have to worry about the forensic
implicationas or whether there ian't.

In being a scientist T want to see the
evidence. I don't like Jjust going by
what people's feelings are."

At Page 140 of Volume VII I qguestioned:

"Q. Did I understand you to say that the
frequency of homozygotes in a database,
Caucasians, would be roughly ten per cent?
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A. That 12 the numbers for some loci
and some loci it is even less than
that, but it {8 on that order.
There have been a few cases where
you get higher than that. I think
perhaps D17 might be higher than
that. I don't remember exactly but
it is on that order."

Oon Page 8 of Volume VIII, Dr. Carmody, I questioned
him on cross:
"Q. Doctor, to get back to Exhibit VD65,
I see like for the Canadian data
base and figures you used the 99%
upper confidence interval?

A. Yes.

Q. The R.C.M.P, does not normally use
that, do they?7:

A. No, they don't. They don't."”
And at the top of Page 9 of Voluae VIII, Dr.
Carmody:

"A. They may in future if T have any -",
and I guess I cut him off, but I asaume he was
going to say If he had anything tec do with it they
were golng to use 1t. At Line 20 of Page 9,
Volume VIII Dr. Carmody states:

",..unfortunately mathematically we

don't have g good way of expregsing
that imprecision without using
something that you call a2 standard
error or a 99% confidence level or
some other equivalent technique.
Q. Y understand too that because
there are some experts out there
in the fields that they feel
because of the large size of the
matching window of the PBI and
the R.C.M.P. that probably a
better figure would be to use the
95% upper confidence level?
A. Possibly. I'd say that that almost
comes down to a2 questlion of taste.
I feel that I like the §9%."
But yet I point out on Page 109 or Volume VII Dr.
Carmody says, "Being a scientist I want to see the

evidence. I don't like just going by what pecple's

feelings are", so I would submlt, My Lord, that
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whether it's proper to use a 99% upper confidence
level or a2 95% upper confidence, or anything in
between, {it's a pure question of feeling and not of
scientific statisticazl importance. In discussing
the effeects of substructure with Dr. Carmedy in
Volume VIII, Page 35:

“Q. But you would admit that the
scientists who excel in their
fields of population genetics
like Dr. Hartl, Dr. Landers,
Dr. Lewontin, they would rank
maybe the top three, would they
not?

A. No, I wouldn't say that because I
would say an equal number of
1llustrious outstanding population
geneticists who feel quite comfortabdble
with 1t.." - .

Again, "who fesl comfortable with 1t", not who have
statistically found that it is a valid proposition.

"Q. How do you think this issue should
be properly resolved?

A. I think the acientific issue needs
to be resolved by further
experimentation, further work,
further gathering of data, and by
people actually designing new
statistical approaches that heretofore
have not been applied to data 1like
this.

Q. Would you say that a judge or a jury
of 12 common people are poor people
to resolve this issue?

A, I would say a Jjury, certainly.™
Still in Volume VIII, Page 82, question to Dr.
Carmody:

“Q. 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?

A. If the people that you were comparing
were all from the same family or
were brothers and sisters 1t wouldn't
necessarily mean that, bui if they
were randomly drawn from the community
it would make me wonder about it, yes."”
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Page 86 of Volume VIII:

"Q. Now, if the sampling was taken from
Jjust one small Indian Reserve out on
the West Coazst and one amall Indian
Reserve in Northern Ontario you
could possibly get even a greater
saignificant difference?

4. You could possibly, yes."
And this is when I was questloning him about the
Indian data bagse, that because out weat they took
it from a very, very broad area and in Northern
Ontario they took {t from a wide expanding area. If
they Jjust ;ent to tué separate tribes or reaervationF
within that area these differences again may be much
more significant.

"Q. And {t would de improper to use
the. data base for one group when
maybe the suapect comes from the
other reserve?

A. That's right, and certainly as I
expressed yesterday, if you had a
suspect coming from 8till 2 thirg
population ¢hat hadn't been sampled
but you knew it was an aboriginal
population I'd be very worried about
which data bese to use because I
would not think it would be proper
to even fake an average of those tweo.

Q. Now, in the Cauvcasian population in
Canada, because of those test results
amongst Indians, wouldn't 1t be
feasible and ascientifically accepfable
and necessary in order to show that we
don't have a problem in the Caucasian
data base or amongst Caucasians 1llke
we do' amongst the Indians that maybe
a sampling should be taken from some
small isolated community amongst the
Caucasians? '

A. I would say that yes, I would support
the idea that i1t would be good to have
that information.

Q. And it's quite possible that Lif you
conducted that test that you would
find that if you did a small comamunity
say in Eastern Canada and = small
community in Western Canada like you
did with the Indfans - or not yourself
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personally but like was done with

the Indians, that 1t's quite possible
that we may end up with the same
results as we had with the Indians?

I would say from Just what I've seen

8o far with the Caucasian datza base
that 1t is very unlikely. I can't
completely rule that out but I would
gsay 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 lock
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.™

And again I point out he's saying forensically

relevant calculations, which I will be arguing in

the end is simply based on a matter of feeling, and

not scientific feeling.

llQ‘

A,

Q.

Yes, but let's try to stay ouf of
the forensic fleld again.

All right.

Because the forensic field as I
understand is borrowing their
theory and the product rule from
the generazl scientific community?
That's correct.

So I think we should stick with
their criteria, 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 4
community but a small community in
Eastern Cana@a and & small community in
Western Canada awongst the Caucasfans?

I would guess that that could be done

given the money and manpower in three
months, four months..."
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At Page 89 ol Volume VIII Dr. Carmody states:

",..a8nd you can do atatistlical tests on
on that regardless of the size",

and I'd like to refer here to - referring back to the
size of the tests that Dr. Shields did in his
examination and his evidence before the Court, but
the test, although it was 2 small size the test

could statistically be done.

"...but the problem with doing rigerous
tests for deviations from Hardy-Weinberg
equilibrium or deviations from linkage
equilibrium 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."

At Page 91 of Volume VIII:.

"Q. Yes, I understand, and it's like you
used Kamloops and some small community
in Newfoundland, but if we use Kamloops -
gay. the suspect was rom 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 conclusfion as to
what probability factor you could put
on it, could you? '

A. Not unless you had the data base from
- each of those communities that were
.relevant, that's right.

At Page 130 of Volume VIII:

"Q. S8So the best a sclentist 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 itt's workable?

A. Yes.

Q. And if you ~ basically if you can
convince the general scientific
community that it {3 workable and 1it's .
probably reliable for the purposes that
you want to use it for, then that 1s
sufficient and then generally accepted
in the scientific community, 1s that
right?
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That would be, I think, a fair statement
of how sclence proceeds, yes.

So it's basically the scientific
communlty says, yeazh, it's probably a
good working model?

Yes.

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

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

So what I understand to be happening in
the field of forensic evidence hére in
relation to. DNA analysis im that the
forenslic scientists are going to the
general community and they're saying,
look, we have a mysatem 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 wrong. 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 aéiéififiq

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 opinian.
And basically what 1t's boiled down to
at this point -~ .I guess I won't walk

into that one - at the' point is that the
forensic fleld {s stating to the general
gelentific community ‘that, look, we have
a working model and cur -product, the end
result, ouwr figures, tells us that it's
reliable, now you prove that our theory
is wrong; ia that what they're doing?

1'd say that might be a slight caricature
of it but I think basically that's the
sitvation.”®
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At Page 136 of Volume VIII:

"Q. 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 1lpnocent
person? Could that kind of information
to a jury-or a Jjudge - could it possibly
convict an innocent person?

A. Well, I think that the calculations that
I've seen, even when you use in that
extreme case of the native Indian
populations, that could pessibly change
your net freguency of perhaps one in
50,000 to perhaps one in a million, If
that degree of difference were going to
make a difference of a conviction or
non-conviction, then I would have-a worry,
I'm not - I don't really feel that {t
would. I mean my feeling {s that even 'if
you can show sSomething -~ I'm expressing
my opinion now - I think if you can show
some fbrensic evidence that the
probability of this match, getting a
random match like this, &s less than one
in 10,000, to my mind that's low enough
for me to call it beyond 2l]l reasonable
doubt. Once you get up into the
astronomical figures much greater than
that it doesn't carry any more wWeight to
me personally, and so my feeling 18 that
once you've been able to establish that
it‘s at least one in 10,000 -

Q. 8o you state that one in 10,000 would be
beyond a reasonablg doubt for yourself?

A, For myself. I mean, I would like to
lock ~ and the other thing about this 1is
that I'm not aware of cases - there may
Wwell 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 somedbody. Tt may
carry a2 lot of weight in 2 particular
case but I haven't seen instances where
that 19. the only evidence that we have.
I'think it has to be corroborated by
other evidence."

I would Jjust like to bring to the Court'’s .attenticn
at this time that the evidence by Dr. Carmody, at
least in my opinion, the Court would have to (orm
it's own opinion, is that when Dr. Carmody is
discussing that there's no forensic differences, no

meaningful differences,-he is basing that on his own

feelings, as the other expert witnesses for the
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Crown have, as to how much evidence it would take
to conviet a person or how much evidence it might
take to convict a person. Ir s jury or a judge
might convict on one in 10,000, one in 50,000, one
in 2,000, then forensically there is no difference,
and they are again expregssing their own personal
and subjective opinions without any scientific
Juatification.
Volume VIII, Page 160, Dr. Carmody continues,
"...80 what they're pointing out  here 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 dbin the prediction is that you
would need 151 individuals, so in that
context I think - I hope I haven't basen too
didactie¢ here or whatever, but in this
context it doesn't necessBarily mean that
if you had a sample as we had of 750
individuals that we couldn't make precise
estimates. Our estimates are likely not to
be within the one per cent range 1n each
frequency but they're certainly within a 5%
range of each frequéncy from this context."
And I expect it‘s based on those or that assessment
of the R.C.M.P. data base that Dr. Carmody would
use 2 99% upper confidence interval, but again, it's
what everyone feels comfortable with, according to
Dr. Carmody. When I asked br. Carmody about the
construction of data bases, Volume VIII, Page 174,
Dr. Carmody says:
"It may be that some of them are doing
it right, it may be that none of thenm
are doing it right."
Page 183, Volume VIII, Dr. Carmody, this was talking
about Dr. Hartl's criticism of the FBI data basge:

"Q. And therefore that brought it down to
a probability that the FBI was only
right 16% of the time?

A. Again I would -

Q. That was his calculation?
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That was his calculation. I think
his calculation 18 right."

Page 203, Volume VIII:

"Q.

A.

Bottom of

"Q.

So whether the scientific. community -
I assume if you're going to get
together and decide whether or not it
i8 valid to accept the Hardy-Weinberg
formula statisticians as Dr. Geiser
should be inecluded 1in the panel?

And indeed they have.

And this 1s an expertise that is belng
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
vieiting me in June, his name i3 Ian-
Eviett, and he's published extensively
in this area and a highly well-regardad
statistician.

S0 you would admit that they would be a
valuable asset in determining whether or
not the Rardy-Weinberg foramula and the
product rule ia valid in thls case?

Yes, they are, and we would depend on
their expertlse quite 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 (s neither
valid nor acceptable in the scientirfic
community, then they should be listened
to also?

Yes."
Page 204, Volume VIII:

Dr. Carmody, would you agree that
without the Knowledge of the frequencies
of certain azlleles as represented by

DNA fragment sizes in a population 1t is
imposasible to calculate the likelihood
that a" - .

1 guess I didn't want him to answer. That finlshes

with Dr. Carmody's in this heading and it's 4:30,

there's no way I can finish this afternoon, so

whatever the Court's desire.

THE COURT: Any idea how long you would be?

MR. PURLOTTE: I would say I'm approximately halfway.
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THE COURT: Well, we're talking about tomorrow, I mean we
can't get through this afte;noon regardless Qhether
we leave it now or five o'clﬁck;.or later, so I
think - what 1s the feeling of other counsel? Do
you want to adjourn now and start again in the
morning at nine-thirty?

MR. FURLOTTE: The Crown may be suggesting starting at nine.
It doesn't make any difference to me.

THE COURT: Yes, well, nine o'clock is -

MR. PURLOTTE: I guesa they're hoping I can filnish by noon.

(ADJOURNED TO 9:00 a.m., JUNE 7, 1991.)
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COURT RESUMES 9:30 A.M., JUNE 7, 1991

(Accused present in prisoner‘s dock.)

THE COURT: ©Now, Mr., Furlotte, you have something more to
say.

MR. FURLOTTE: Yes, My Lord. My Lord I believe when I left
off yesterday with Doctor Carmody I was discussing
under the topic of the freguencies of binning and
possibilities of substructures. This morning I wish
to continue on with the evidence that I would like
the Court to refer to in its deliberations now with
Doctor Fourney which is direct evidence of Doctor
Fourney in Volume 10, page 105. Doctor Fourney
states:

"I think it's important to recognize the
fact that any DNA lab should have the
population data base with respect to the
area that it's going to do an analysis,
so each country probably generates its
own data base.”
On cross-examination of Doctor Fourney, volume 10,
page 162, I asked Doctor Fourney:
"Q. What guarantees do you have that
anybody from New Brunswick is in
the R.C.M.P. population data base?
A. None.

Q. None whatsoever?

A. But we have an equal guarantee that
it doesn't exclude them, either.

Q. No, right, that doesn't mean there's
nobody there just because you don't
know if there is.

A. That's right, a negative conclusion
is not worth much."

At page 166 of volume 10 Doctor Fourney states:

"A. -- sadly enough, after talking to Leo
Laverne at the Montreal lab which is
actually compiling this type of
statistics in a fairly large format,
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they have well over 500 samples now.

We also are going to get an opportunity

to look at those samples and, to date,

from what I understand from George

Carmody that the differencees that are

detected between the Caucasians and

Leo Lavergne's data base and ours, in

particular with D2S44, for instance

was one of the probes you mentionegd,

are not truly significant."”
I am just wondering why at that time Doctor Fourney
did not address the other probes that the DNA labs
were using. Why is he just saying that there is no
particular difference for D2544? 1If the Montreal
lab had 500 samples to work with, that is under their
own testimony a sample data base, and that data should
have been made available to the Court and especially
to the defence.

At page 58, volume 11, I was asking Doctor
Fourney the possible difference between French and
English, and Doctor Fourney said yes, this is with -
what's his name - Leo Lavergne - Doctor Fourney says:
"Yes, he's basically looking at a population base in
the Quebec area and he's got a data base now from
Montreal and I believe he's looking at other regions
within Quebec." So it would appear that at least
people in the Province of Quebec are doing it the
way it has been suggested all along by most of the
defence experts. It's not sufficient to get a data
base for one big general area but in order to verify,
I suppose, or validate that that data base is
representative of a larger community then they must
be conducting tests in smaller communities to make
sure that there is no significant difference. The

question of the defence is 1f Quebec can do it why

can't the R.C.M.P.?
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Again, in volume 11 at page 59 Doctor Fourney
states:

"I think the main raticnale behind Mr.
Lavergne's study would be the fact that
there is one region in Quebec that he's
particularly interested in north of
Quebec City as a sort of a basis to draw
a conclusion whether or not there's

going to be any differences, say, between
this region and the already established
data base in Montreal."”

At page 60, volume 11, I questioned him. I
said:

"Q. Does his preliminary findings show
that there may be a difference between
French and English Canadians?

A. I'm trying to recall whether George
Carmody might have looked at any of
that data. He's been contacted and
I think George found that with com-
parison in two probes, for instance,
that Mr. Lavergne's data was very
similar to ours in one region of
the histogram, for instance, but
there were a few bins that differed
from the R.C.M.P, Caucasian data
base and the differences seem to be
possibly attributed to a technical
problem that Mr. Lavergne had within
his laboratory. such that Mr. Lavergne
is now repeating that data base and
hopefully once it's repeated we'll
be able to draw just and valid conclusions.
At this stage, as I would suggest,
that any data that we wished to com-
pare with Mr. Lavergne would at best
be very preliminary.

0. But it's possible we could end up
with a situation like the Canadian
Indians?

A. Well, in reviewing the data from other
labs, certainly in the Caucasian
populations, we know that there are
bin frequency differences but overall,
I think forensically (and again he
uses the word forensically) they'll
have no significance."

Without the data from the Montreal data base
and Quebec it's difficult to know what differences
there are between the R.C.M,P. data base and the one

in Montreal when Doctor Fourney, again, is talking
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about forensic differences and not statistically
significant differences.

Volume 11, page lll, cross—-examination of
Doctor Waye I was referring to VD-50 which was the
Promega Paper and I questioned - I said:

"0. I notice at page 150 of that paper,
Table 4, the "Features of allele
frequency population databases for
a Caucasian population", and you
have there the percentage of hetero-
zygotes. Correct?

A. VYes.

Q. And what percentage is expected for
heterozygotes, Caucasian data base?

A. Depends on the locus. Some of them
are more polymorphic than others.

Q. Generally you expect it's about
90%7?

k. Again, it would depend on the locus and
how polymorphic it is."

And if you recall my previous gquestioning, Doctor
Carmedy, he said that the expected homozygotes would
be about 10%.

"Q. Okay. The D157 was B9% heterozygotes?
Yes.

And for the D2544 it was 91%?

4

Yes.

D45139 it was 86%?

Yes.
And the D16S85 there was 69%7?

Yes.

o » O 0O »r O »

And for the DPLl7579 there was 6837

>

Yes.
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Q. And I see over on pade 152 for your
table 6 for your "Expected and ob-
served frequencies of homozygotes
and heterozygotes" and to find out
whether or not they were in equilibrium,
using the D1S7 you rejected equilibrium?"
And he stated:

"A. If you take this test as a test of
equilibrium.

Q. Yes, which is what you were doing in
this paper?

A. That's the way the table is arranged,
yes."

Now, just as a point of interest, one of the
tests which were submitted in the past as to whether
or not there was Hardy-Weinberg equilibrium was one
of these tests to see if there was the expected
amount of heterozygotes in a population, and the
expected is around 90% for each probe. And in this
paper they found that four of their probes did not
meet their expectations and in fact there was only
one that met it, the D2S44, which was at 91% heterozy-
gotes. Granted, two of them were just -- the D1S7
was 89% which was not much less but at least in their
paper they said that it did not meet the test and it
was invalid. Again, for the D45139 it was a little
under 9%90% at 86% and it was alsoc found to be - not
to meet the test and it was invalid. However, when
you look at the D16S85 way down to 69%, and the D17
way down to 68%, that's a long way from the 90%
expectancy.

The R.C.M.P., as I understand from the papers
they presented, an exhibit, was they are trying to
excuse that phenomena or data as you want to call

it, by the fact that well in their measuring system
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it's hard to distinguish between two bands because
two bands can exist but they are so close together
that their system cannot distinguish them, therefore,
that's an explanation. Just as some of the labs in
the past have been using - and I will say the
excuse - that well there was an overestimate of
homozygotes in their population because their shorter
bands were running off the gel. The R.C.M.P. on the
other hand, their system, their short bands they
state cannot run off the gel so therefore they are
able to see all the bands. So they cannot use that
excuse so therefore they use the reason that under
certain circumstances they can't distinguish between
two bands because they're so close together they
appear to be one and through, I suppose, manipulating
their exposed bands they can guess and some cases
they can see well yes there is two bands but if you
expose it a little longer then you just get the one
band. And I believe in their documents that that
was one of the tests they performed but while it
explains some of the excess of homozygotes it didn‘t
explain them all and, again, it was a very weak test,
admitted in the paper. S50 I would submit My Lord that
the R.C.M.P. has not proven that there is no excess
of homozygotes in their general population data base.

Continuing at page 112 of volume 1) I questioned
Doctor Waye:

"Q. If it's not a test of equilibrium

why would you put all this data in
here and state which probes are

accepted and which probes are re-
jected?
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This was at that time a test that
people were using as an indicator
of equilibrium."

At volume ll, page 119, cross-examination of

Doctor Waye, again, I was referring to VD-49B.

THE COURT: Is this Waye or Fourney?

MR. FURLOTTE:

Doctor Waye. I was referring to VD-49B,

the fixed-bin paper. 49B was the draft copy, I

believe,

of November, 1990 if I correct the date on

that, which was submitted for peer review and later

changed.

I guoted a part from that paper.

"The application of the conventional
formulation of the Hardy-Weinberg rule
requires discrete alleles and no
measurement imprecision.“

"Is that correct?"

"A.

Q.

Is

A.

Q.

A.

Q.

That's what it says.
And it says:

"Neither of these reguirements exists
for VNTR loci that are analyzed by
agarose submarine gel electrophoresis
and Southern blotting."

that correct?
Again, that's what it says.
Do you agree with that?

That we don't have discrete alleles and
that there is measurement imprecision?

Yes.
I've been saying that all along.

And you also agree that to apply the
Eardy-Weinberg rule the Hardy-Weinberg
rule requires discrete alleles and no
measurement imprecision?

The Hardy-Weinberg principle has a
lot of requirements tagged to it,
none of which fit natural populations.
It's a theoretical model. It doesn't
fit any populations.”



- 141 - Defence argument.

I'm not sure if I understand why they are
using a theoretical model that doesn't f£it any

population but yet they see fit to use that theoretical

model even though they realize it doesn't fit any

population.

"Q. But it would still require discrete
alleles and no measurement imprecision
before you could use the Hardy-Weinberg

rule?

A. If you follow the way those fellows
wrote their paper and outlay their
reguirements at the beginning for an
ideal situation I can't think of a
population that would fit it, humans

included."”

And Doctor Waye was a co-author of that paper.

Volume 11, page 124, again continuing cross-

examination of Doctor Waye I was referring to, again,

VD-49B. I said:

"Q. ... on page 29 of my copy of the

draft copy dated November,

1550,

and you will have to read it from
here because I don't believe it's

in the new one, it states:

"Ultimately, it would be desirable
to define alleles discretely to be
correctly genotyping, not just pheno-
typing VNTR profiles, and to reduce

neasurement imprecision.

Then it

would be legitimate to apply the
Hardy-Weinberg equilibrium."

Volume 11, page 183 on direct examination

Doctor Kidd Doctor Kidd states:

“If one is dealing with Blacks
Caucasians one needs to define
because it's a well-known fact
human population genetics that

or
those
in
allele

frequencies, and hence bin frequencies,
can vary among populations, so one should
use a reasonably appropriate population.”

At the bottom of the page he states:

the Canadian white population or

Caucasian population is of mixed European
ancestry. It's a higher proporxtion of
English ancestry than we have in the U.S.

of
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but it is a mixed European ancestry.
So one would want some representation
of that but that's almost going to
happen avtomatically because the popu-
lation is fairly randomly distributed
in terms of any of the major groups."
Page 190 Doctor Hardy (sic) states:

a

. when Hardy-Weinberg is used and

then the product rule is used you are

always at every step using a frequency

that you know to be an overestimate of

the true frequency. You don‘'t necessarily

know how much of an overestimate but you

know it's an overestimate ...."
So when the R.C.M.P. and the F.B.I. are claiming
that their fixed-bin approach is conservative in
favour of an accused person I guess myself at this
point in time, and I'll say point in time, that I
really can't disagree with that because I haven't
found any reason yet to disagree with it and I would
have to concede that my understanding and I believe
most witnesses - expert witnesses - are of the under-
standing that it is conservative to a degree but,
again, Doctor Kidd states you don't necessarily know
how much of an overestimate it is. So there is no
way of calculating how conservative the fixed-bin
approach is, "but you know it's an overestimate and,
therefore, the final number you get is designed to
be an overestimate of the true frequency." But,
again, that would be qualitative to the defence's
point of position that the true frequency if it was
a valid data base representing a homogeneous popu-
lation.

Mr. Walsh guestioned Doctor Kidd:

0. What, Doctor, if any, conditions must
be met or what assumptions must apply
before the Hardy-Weinberg egquation or

the product rule can be used?"

I'm still on page 190.
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"A. There are a large number of formal
assumptions underlying the Hardy-
Weinberg rule. One of them is that
there is no deviation from random
mating. Clearly, we know non-random
mating occurs for height, for amount
of education, for socioceconomic status,
but the Hardy-Weinberg rule says that
kind of non-random mating is irrelevant
unless this gene is related to those
characteristics, and none of these
genes ..."

Basically I stopped there. I don't have the other
page. He's basically saying that none of these
genes have anything to do with height or socio-
economic status or any of the other things that he
had mentioned. Basically, the defence would agree
with that because the polymorphic sites that are
being investigated have nothing to do with -- oxr at
least not that we know of -- have nothing to do with
the way we look or the way we act. But then, again,
those are not the tests.

Volume 11, page 194, Doctor Kidd on direct
states: "Statistical significance simply means that
it ig very likely that the difference is real ..."

Page 197, volume 11, Doctor Kidd states, in
discussing about substructures, he says:

"I am tempted te give a flippant answer

that it's a red herring but I will try

to be a little more specific.

No human population has true random
mating for all components.

From a genetic point of view though, one
has to say is any of this relevant to
the genetic systems, the DNA variation
being transmitted on the chromosomes.
And for it to be relevant these
differences have to be associated with
different frequencies of some sort of
alleles."
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Page 200, volume 11, Doctor Kidd continues.

"The frequencies will be different that
one calculates because of these variations
in allele frequencies but by and large
they will all be small numbers. And I saw
an affidavit by someone that talked about
the difference between 1 in 50,000 and 1
in a 100,000. That's ridiculous. That
sort of difference is not meaningful."

Bgain, Doctor Kidd here is not talking about
statistical significant differences. He's just
talking about meaningful differences in a forensic
setting.

Page 14, volume 12, Doctor Kidd on direct when
Mr. Walsh was asking him about the affidavit pre-
sented by Doctor Shields in the Vanderbogart case
Doctor Kidd states:

"*,... I reiterate my earlier conclusion
that a large number of population
geneticists, working from both theoretical
and human prospectives all agree that sub-
structure must be investigated in order
to validate the current FBI protocol for
determining match probabilities.” And my
marginal comment was not possible. This
is an argument that is being made, has
been made in several cases in which I
have testified, that one cannot assume
there is no substructure, one must in-
vestigate it and demonstrate unequivocally
that there is no substructure. And that is
simply not possible in the human setting

At page 15 Doctor Kidd continues to state:

"The amount of information one would
need to meet this standard that is
being put up is simply horrendous and

I simply reject the need to meet that
level ~-- that standard. I have looked
at a lot of data, 1 have examined a lot
of human populations. It is impossible
to say there is no substructure. What
one can say is that there is no evidence
of relevant substructure to the VNTR's
as used in forensic settings."
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The position of the defence, My Lord, on those
comments is that in the end the Crown has to prove
the basis for its experts' opinions and they cannot
form their conclusions and their opinions on mere
assumptions. They have to have proof that the basis
for their opinions are in fact real. However, Doctor
Xidd in these circumstances says that he admits there
is substructure to a degree. He doesn't think there
is significant substructure in a forensic setting
because it would have no meaningful difference. He's
rejecting the idea of the R.C.M.P. having to be put
through the problem of proving that there is no sub-
structure of meaningful difference and no significant
difference because the chore would be too horrendous.
I believe, as Doctor Carmody had testified, that to
prove that there was no linkage disequilibrium that
we take samples of about 50,000 people. The position
of the defence is the mere fact that the job would
be horrendous for these experts to prove the basis
of their opinions that is not sufficient excuse in
law not to do it and just to assume that it is there.
We need the proof.

Stil) in volume 12, page 16, Doctor Kidd on
direct discussing the Vanderbogart case states:

"As the evidence already indicates the FBI

reported that a random match to his geno-

type would occur with a chance of 1 in

51,744 using the C2{old) database. The

new chance of a match is 1 in 102,934

using the FBI's C3 composite database

and would be 1 in 200,107 using the

R.C.M.P. database."

Again, using the three different data bases you

come out with I would say substantially different

figures which may or may not have a meaningful
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difference to a jury and, again, which is not an
indication of what the figures ought to be but just
what they are when you are comparing that profile

in the different data bases. 1It's not an indication
of how much difference there ought to be but just how
much difference there is using those data bases.

Again, at page 17 of volume 12 Doctor Kidd
states:

"The comment that I have then with respect

to his calculations is that this is exactly

the sort of variation I expect to find.

It is part of the reason I like to see

some sort of confidence intervals built

into the reporting of these systems.

None of those differences is significant

and really meaningful in a forensic

setting."

Again, Doctor Kidd is stating that he also would
like to see the upper confidence intervals placed on
these figures both probably by the R.C.M.P. and by
the F.B.I. But the comment with respect to Doctor
Kidd is that he states: "... this is exactly the
sort of variation I expect to find." But that's
something that Doctor Kidd, in my understanding, has
never revealed to the court before, and with that now
I understand why Doctor Kidd was not interested in
reading the expert reports by Doctor Hartl or any of
the experts who criticized his evidence in the Yee
case. He wasn't interested in their reports because
he knew they were right. He knew he could not object
to their opinion because their opinions also were
right. Doctor Kidd, if he's going to maintain that
there is no meaningful difference in a forensic
setting, then he can stand by those convictions til%

death do us part and there is nothing anybody can say

about it but, again, those opinions that Doctor Kidd
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is expressing are not opinions of a scientist. They
are opinions of an ordinary man who is not basing
those opinions on any scientific evidence. And when
Doctor Kidd is testifying I suppose at the Yee case
and especially in this case he's wearing two different
hats.

Page 33, volume 12, on cross—examination of
Doctor Kidd I asked him a question.

"Q. It's quite possible in another year
or two that even forensic labs will
not be uvsing this technology any more,
that they will be using the PCR or
going to discrete allele systems.

A. It's entirely possible, thexe are
many people working toward that
with a variety of different techniques,
simply to get around the problem
presented by the absence of discrete
alleles for these systems."

Now Doctor Kidd admits that there is a problem by
not using the discrete allele systems and by using
the quasi-continuous.

At page 49 I think we may get some ideas as to
what Doctor Kidd's subjective feeling is on what is
meaningful in a forensic setting. It says:

"Three percent, I would consider chance
is unlikely. Twenty percent chance is
very likely.”

That one chance in five is very likely.

"But that's where in a trial jurors have

to make their own decisions of what is
meaningful. But by the time it was
factored in, it turned out in my

opinion to be not a meaningful difference.”

"Q. So as I understand, doctor, you in
the case for Cellmark that you don't
recall the name, you found maybe a
difference between one in eight
hundred million and one in two
million but no significant difference?

A. Correct, I'm sorry, no meaningful
difference in a forensic applicaticen.”
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So we are distinguishing here what's the
difference between a statistical significant
difference and what's a meaningful difference in
a forensic application. But as you go back up to
the top of the page Doctor Kidd says three percent
he would consider unlikely. "Twenty percent chance
is very likely, but that's where in a trial jurors
have to make their own decisions of what is meaning-
ful.". So I would suspect that unless the defence
can come into court when Doctor Kidd is a witness
and prove that the chances are less than 20 percent
Doctor Kidd is going to swear under oath that so long
as there is a 20 percent chance that a person might
be guilty that has a meaningul -- that would be
meaningful in a forensic setting, and unless we
could reduce the probabilities down to below that
then he would support any kind of application by the
R.C.M.P. or any kind of figures of probability that
the R.C.M.P. would like to put before the Court.

I continued at page 49:

"Q. In a forensic application. Bas long

as the one in two million would be
sufficient to have meaning?

A. Correct, if the difference had been

one in eight hundred million to one

in ten, I would certainly say that

was significant but one in two million
is still a very rare event."

I would say that Doctor Kidd on this kind of
testimony would be putting the onus on the accused
to show that substructure would exist on that level,
that it would have to reduce it down to 1 in 1l0.

I would submit, My Lord, that that would be an

extremely heavy onus on any accused person.
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At volume 12, page 58, Doctor Kidd states:

... clearly allele frequencies at
classical markers vary across
European populations. It is un-
doubtedly going to be true that

for some allele frequencies, even
some bin there will be statistically
significant difference between the
bin fregquency in Italians, say and
Swedes. What I -- the reason I used
the term red herring is because I
have seen enough data to convince me
that those differences will be
numerically rather small and will be
insignificant in the final conclusion
that is reached from a multi-locus
forensic application. These are not
like conventional two allele systems
that human population geneticists have
dealt with for decades. 2ll alleles
are rare. It is not a situation
where a frequency of an allele may

go from five percent in cpe population
to ninety percent in another. It may
go from five percent to eight percent
but not to ninety percent. And the
situaticons that give rise te multi-
locus diseguilibrium require that
there be large differences. So I
don‘t -- 1 disagree with Dr. Lewontin's
conclusien about the necessity of
doing a lot more than what has al-
ready been done with these VNTR
systems. I don't disagree at all
with the premise that substructuring
has been demonstrated with other
genetic loci. That's clearly true."

Page 68 of volume 12 I guestioned Doctor Kidad:

"Did you see a need for having
different data bases for the different
races and ethnic groups?

A. For the major races and ethnic groups,
yes, I do.

Q. Why would that be necessary?

A. Because we know and have known for
decades that the difference in gene
frequencies between the major ethnic
groups is far larger than the
differences within the ethnic groups.
The differences between any Caucasian
and any African is greater than the
differences found among Caucasians.
And consequently, it is guite reason-
able then to take account of this
higher level of variation."
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Page 70 of volume 12 he states:

... law enforcements have found it
necessary to construct different data
bases for the Blacks and the Whites,
they must have found it necessary to
find that they needed some degree of
statistical difference between them
to justify them or justify the
necessity of different data bases.
Now, do you Krow what that degree of
differences is?

A. It is my understanding that it was

not a degree of statistical difference,
it was a legal matter that it was
legally important that there be
different data bases."”

Now, I submit, My Lord, that Doctor Kidd agreed
that on page 68, volume 12, that it was necessary to
have different data bases for the different major
ethnic groups to come up with a reasonable and a
reliable frequency calculation. I would also submit,
My Lord, that unde} the test that Doctor Kidd and
Doctor Carmody are submitting, if you run Mr. Legere's
profile, if you run Mr, Vanderbogart's profile, or if
you run anybody's profile through any data base that
exists in this world you are going to come out with
a freguency that would satisfy Doctor Kidd as being
meaningful in a forensic setting which would be
totally improper and unscientific because we would be
just putting accused people up on a roulette wheel,
taking a spin and saying take your pick, anyone is
sufficient. It would be fixed and not fair.

At volume 12, page 74A, Doctor Kidd states:

"I would not calculate a frequency,
I would be tempted to calculate
several different ones because of a
lack of knowledge of which would be
the most appropriate. There are

actuvally two questions that are being
confused at this point, and that is
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there are at least two different
reasons for calculating a probability.
One does not necessarily know the
ethnic type of the criminal, the in-
dividual who left the forensic sample.
Sometimes in a rape and the victim is
alive there is an identification that
it was a white man or a black man.

But if the victim did not see the
attacker or the victim can't testify,
one doesn't know. There is then the
suspect who is a different individual
and there the ethnic identity is known.
In one case one can calculate the
probability of pattern observed which
will only come up if there is a match,
the probability of the pattern observed
occurring by chance in the general
population, if we don't know what the
appropriate ethnic group of the criminal
is, how common a pattern is this, the
other is the probability of someone else
in the ethnic group of the defendant,
how likely is it that another person of
the defendant's ethnic group has the
same probability. And one does those
calculations against different data
bases ideally. 50 I know in some of
the cases where the results are being
reported, where the ethnic identity of
the criminal is not known, rather than
use only the ethnic identity of the
defendant the calculations are reported
if the criminal is Hispanic, if it's
Black, if it's Caucasians, these are
three probabilities that would be
relevant. And then it's up to ulti-
mately a jury to decide how to inter-
pret those numbers."

In such cases in New Brunswick where the
identity of an accused person is not known, and
there's clear evidence that Indians differ sub-
stantially, both statistically and have meaningful
differences, that Doctor Carmody has specified it
wouldn't even be proper to use a data base from one
group of Indians for an Indian from some other part
of the country. New Brunswick and especially, I
suppose, Newcastle, there are many Indians around
there, we do not have a data base for Indians. We

would not know what the probabilities of such a
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match would be in an Indian population, especially
in New Brunswick. We do not know what the probabilities
would be for a data base of French Canadians. We do
not know what the data base would be for English
Canadians. All we have is a conglomerate of
different individuals who may or may not be different
and the indications are strong that there's going to
be a biy difference between French Canadians and
English Canadians.
Volume 12, page 85, my question:
"Doctor, what's the degree of
probability that two siblings
profiles might match?
A. Twenty-five percent per locus.
Q. Per locus, and how would that
compare to somebody who wasn't
related? We can't give a distinct
figure but roughly?"
Page 86:
"A. It depends on the system and the
degree of discrimination but
certainly one of these loci the
numbers that were calculated that
I saw per loci were on the order
of one in fifty, one in seventy as
opposed to one in four. So the
probability of two unrelated people
matching at a single locus is much
lower than two full siblings."

I believe evidence showed by the defence that
those probabilities - normal probabilities, existed
much more at least in the Newcastle region and I
suppose the Court expanded that to New Brunswick, but
out of the evidence that we have given it seems that

there would be - those figures do not hold true for

the evidence that the defence has put forward.
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Stil) on page 86:

“Q.

If you were to assess, say, a group
of samples who come from different
people, maybe you would run an auto-
rad of ten different people and you
were to see these ten people sharing
a lot of common bands, maybe the
average of twenty-five percent,
would you assume -- and using these
probes, and using those probes, would
you assume that maybe these people
are related or would that be pure
chance?

It certainly could happen by chance
alone, if you've got a limited sample
of ten people. Depending upon how
many bands were shared, how few bands
were represented, I would be -- the
more bands shared among the people the
more likely I would be to say, yes,
it's more likely they're related, but
it's a continuum of probabilities and
any pattern is possible by chance
alone, that's the nature of chance,
any single pattern is extremely un-
likely by chance alone.

If you were to find a community who
happened to show a lot of common
bands, say, on the twenty-five per-
cent level, would it be fair to assess
somebody in that community with a
general population data base, that
maybe the FBI or the R.C.M.P. has?

It depends on the question you're
asking because if you have no prior
basis for saying the criminal comes
from that small community, then it's
by definition a small community, a
very small part of the total popu-
lation. So all of them are fairly
rare. If you now want to say, here
is an individual from that community,
what's the probability that someone
else in the community has the same
band? Then you probably want the
frequencies of that band in that very
specific community, if you can show
that they're different from the popu-
lation at large.

So it might be that that community
ought to have their own population
data base?

It might be, depending upon what it
was."
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Page 141, volume 12, still with Doctor Kidd.

Q. Would you agree, doctor, that if one
used a ninety-five percent upper con-
fidence interval that in some cases
the degree of probability could change
from one in six million to one in one
thousand?

A. I suppose it's possible, anything is
possible, depending upon the particular
data and that data base and the popu-
lation frequencies, I -- of course, it's
possible."

My Lord the defence would submit at this time
that where Doctor Carmody testified that whether you
use a 90% upper confidence interval - some prefer to
use a 95% confidence interval, it's just a matter of
feeling, there is no statistical way you can cal-
culate which is the best to use, and whichever would
be the best to use, as stated time and time again by
the crown witnesses and the posiéion of the R.C.M.P.
and the F.B.I. is that they are always attempting to
be conservative in favour of an accused@ person. That
he should not be unduly prejudiced against. So any
upper confidence interval should always be used in
favour of an accused person, and those probabilities
can change from one in six million to one in one
thousand.

Page 143, volume 12.

“Q. Would you admit, Doctor, that the
product rule cannot be applied to
identifying characteristics unless
a valid foundation is first laid
for the probability assigned to
each of the characteristics and unless
mutual independence of each of the
characteristics is established?

A. That sounds very good and I would
generally agree to that except that
I think what you are going to mean
by some of the words in that state-

ment will be different from what I
would mean by them.”
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I believe, My Lord, I asked Doctor Kidd that
question from what I found in VD-24 between pages
66 and 88 where I got that information.

Page 145, Doctor Kidd.

"Q. Would you agree, Doctor, that without

the knowledge of frequencies of
certain alleles as represented by
DNA fragment sizes in a population
it is impossible to calculate the
likelihood that a match could arise
simply by chance?

A. You can't calculate a probability )

without an estimate of the frequencies
that go into the calculation."

My Lord as I have under item 10 of my own
comments "Improper use of Bardy-Weinberg Formula
and Product Rule"”, given the resolution limitation
of its gel electrophoresis and the highly poly-
morphic nature of the VNTR's they employ, the
R.C.M.P.'s system cannot distinguish where one allele
begins and another ends. Unlike a discrete allele
system, a quasi-continuous allele system cannot, in
theory or practice, declare definitively that a known
and unknown sample share the same discrete allele
at a locus -- a real match. Nor can a guasi-continuous
allele system identify a known and unknown sample
as being the same length,

The R.C.M.P. claim that it is proper to use the
Bardy-Weinberg formula and the product rule in
calculating probabilities of a pattern because the
use thereof is analogous to the use of it in cal-
culating frequencies of blood types and protein
markers within populations. Comparing DNA tests to

traditional serology tests 1s like comparing apples

and oranges. The major difference is that the
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genetic maxkers used in traditional serology work

are part of discrete allele systems which means that
these systems have a limited number of distinct types.
For example, in the ABO blood system everyone is
either type A, B, O or AB; in the PGM protein system
everyone can be typed through a finite combination

of two of the following: +1, +2 or -1, -2. By con-
trast, the VNTR markers used by the R.C.M.P. are a
continuous allele system which means that the system
has lots of different alleles, rather than just a
few. These alleles are difficult to tell apart and,
nore important, the number of alleles which exist for
each loci is unknown.

The R.C.M.P. recognizes that its system is
different in this respect from traditional discrete
allele systems. BAlso, one of the published articles,
VD-49A, by the R.C.M.P. recognizes the fact that its
system is different from the system for which it was
considered proper to use the Hardy-Weinberg formula
and the product rule. The R.C.M.P. clearly recognizes
the fact that it is not valid to use the Hardy-Weinberg
formula and product rule, but on the other hand the
R.C.M.P. assumes that the fixed bin approach is con-
servative enocugh to compensate for the invalid use of
the Hardy-Weinberg. This is clearly a fallacious and
invalid argument. The first principles are non-
existent. The mathematical formulas cannot be used
on either an open class of events or an unknown class

of events.
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The purpose of the fixed bin paper, VD-492, is
to describe and defend the novel procedures. It is
these procedures which the defence has challenged as
unreliable and inappropriate. It is these procedures
which the Court must review under the FRYE test or
any other test of reasonable reliability. The novel
procedures used by the R.C.M.P. which are not used in
traditional serology tests include the R.C.M.P.'s
procedures for measurement of the position of bands,
the use of matching rules, and the use of fixed bin
analysis, as well as the assumption of Hardy-Weinberg
equilibrium and the assumption of linkage equilibrium,
The defence challenges the R.C.M.P. procedures for
each of these innovations and assumptions.

The use of these novel procedures raises issues
in this case which have never been raised with respect
to other genetic tests. Concerns about measurement
error and lack of precision in band measurement have
never been raised with respect to traditional serology
tests because for those tests precise measurement of
bands on an agarose gel is not necessary. Similarly,
concerns about matching rules, the need for upper
confidence interval statistical estimates, and
binning, which are central to the defence's challenge
to the R.C.M.P.'s test, have never been issues with
respect to traditional serological tests. The
traditional tests do not employ these ncvel pro-

cedures.
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It is not simple enough for the R.C.M.P. to now
recognize that the fixed bin approach was not con-
servative enough to compensate for the invalid use
of the Bardy-Weinberqg formula and the product rule,
and now propose that the use of an upper confidence
interval will correct for its improper use. The
evidence is clear that, in principle, it is inproper
to use the Hardy-Weinberg formula and product rule.

It is improper to assume the congervative measures
or correction factors proposed by the R.C.M.P.
validate the use of a theory or proposition which is
not supported by its first principles. Neither
scientific assertions nor legal findings of fact are
promoted upon mere assumptions.

The Crown's attempt to mix apples and oranges
is also fatally flawed in a second respect. The
Crown ignores the fact that the statistical procedures
used in connection with traditional serology tests
have received far more extensive scientific validation
than the procedures used by the R.C.M.P. DNA analysis.

Courts have admitted statistics based on the
product rule in connection with other genetic
characteristics, such as ABO groups and PGM markers.
However, the product rule may only be applied where
certain foundational showings are made. I cite

People V. Collins, 68 California (24), 319; also

reported at Volume 438, Pacific (24), page 33; and

also cite State V. Sneed, 76 N.M., 858; and also in

Volume 414, Pacific (2d), page 858, a 1968 case and

1966 case respectively. Says specifically, and I

quote:
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“The product rule cannot be applied

te identifying characteristics unless

a valid foundation is first laid for

the probability assigned to each of

the characteristics and unless the

mutual independence of each of the

characteristics is established.”

Here I cite Jonakait titled "When Blood is
Their Argument: Probabilities in Criminal Cases,
Genetic Markers, and, once again, Bayes Theorem".
That is cited 1983, University of Illinois, Law
Review, page 369 at page 375.

“"Extensive research has been done to

verify the freguency and independence

of the genetic markers used in

traditional serological tests."

Again, citing Jonakait at page 375-77.

“This research has been published in

peer review journals and is widely

accepted by the scientific community.

Thus, proponents of the evidence based

on other genetic markers have passed

the test which courts and the scientifc

community have traditionally imposed

before allowing the use of the product

rule. They have proven that the markers

to be multipled are accurately measured

and independent. The proponents of DNA

testing have not passed this test.”

The Crown has not made the necessary showings
that the VNTR markers used by the R.C.M.P. are
statistically independent. The R.C.M.P. assumes
these markers are independent because they assume
that the Caucasian population is homogeneous and
randomly mixing and is therefore in Hardy-Weinberg
equilibrium and linkage eguilibrium. But these
assumptions are not generally accepted by the
scientific community and have not even been tested
in a scientifically appropriate manner. The Crown's
position is that it is asking the Court to rely on

all these assumptions because it would be too

technically demanding upon them if it had to be provew.
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In view of all the controversy, the defence's
position is prove it.

In one respect, DNA evidence is no different
from any other proffer of statistical evidence. To
satisfy the threshold of reliability, the proponent
must present a scientifically valid foundation for
the assertion that the factors to be multiplied are
independent. 1If a scientifically sound factual
foundation for independence is not established, as
it has not been in this case, then the statistical
evidence is inadnissible. Use of the product rule
is invalid as a matter of law and the ensuing
probabilities are meaningless. And I believe I
quoted that from Collins. Well, not guoted from
Collins but basically you will get that information
in the Collins case.

Not only does the R.C.M.P. use procedures which
the scientific community does not accept, the Crown
has clearly failed to meet the required showing that
the R.C.M.P.'s statistical procedures are valid.

One cannot totally ignore the valid critici§ms
of the scientific community of population genetics,
that a laboratory cannot compensate for unguantified
substructure by taking conservative measures in the
calculation of initial allele and genotype frequencies.
One pertains to correlation; the other pertains to
your estimate of individual facts, and you can't
penalize yourself on bin frequencies to make up for

a problem of estimates.
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Mr. Walsh had submitted a pretrial brief on what
the law may be in Canada - what a Canadian standard
may end up, and on page 23 of that brief it states:

“The evidentiary principles applied to
this type of statistical evidence were
fully addressed in Kansas V. Washington
in relation to blood type characteristics
as follows: expert testimony of mathe-
matical probabilities that a certain
combination of events will occur simulta-
neously is generally inadmissible whebp
based on estimations rather than on
established facts."

One of those cases he cites 1s State V. Sneed

which I have also referred to.
He states, again, underlined, he says:

'‘By contrast, population percentages on
the possession of certaln combinations
of blood characteristics based on
established facts are admissible as
relevant to identification."”

Again, just below the underlined portion, high-
lighted:

"Attacks on validity of the underlying

statistics go to weight of such evidence,

not its admissibility."

But, My Lord, that is only whenever the Crown bases
its statistical probabilities based on established
facts and not on estimations.

My Lord I believe the Crown in this case,
through its witnesses, Doctor Kidd and Doctor Carmedy,
the proponents of this type of evidence have finally
admitted that there is need of upper confidence in-
tervals because they cannot establish by facts tﬁat
the frequencies would be one, in this case, seventy-
eight, as listed on VD-65. By using the inner
confidence interval they have to drop it down to well

maybe it's one in fifty-six from somewhere up to one

in one hundred and twenty-nine.
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My Lord jit's clear, I believe, finally, that
what we are dealing with here are not established
facts but rather estimates and, therefore, the first
principles are now gone for the use of the Rardy-
Weinberg formula and the product rule.

So to read again from the Crown's brief, at
page 23 he says:

"Expert testimony of mathematical
probabilities that a certain com-
bination of events will occur
simultaneously is generally in-
admissible when based on estimations."

What we are now dealing with in these cases are
pure estimations.

Now, I will continue on with my own brief My
Lord.

In science, the results of such testing are only
accepted as reliable when others can reproduce them.
As Sir Karl Popper, the distinguished philosopher of
science has explained, and 1 will quote:

"A scientist puts forward statements,
or systems of statements, and tests
them step by step. In the field of the
empirical sciences he constructs
hypotheses and tests them against
experience by observations and
experiment.

What characterizes the empirical method
is its manner of exposing to falsifi-
cation, in every conceivable way, the
system to be tested. 1Its aim is not

to save the lives of untenable systems
but, on the contrary, to select the one
which is by comparison the fittest, by
exposing them all to the fiercest
struggle for survival.

Only when certain events recur in
accordance with rules or regularities,
as in the case with repeatable experi-
ments, can our observations be tested

-- in principle -- by anyone. We do not
take even our own observations, until

we have repeated and tested them. Only
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by such repetitions can we convince
ourselves that we are not dealing
with a mere isolated "coincidence“."
That's from Xarl Popper; the title of his book "The

Logic of Scientific Discovery" at page 27, 42 and 45,

printed in Harper Torchbook edition, 1965.
Also, and I quote again:

"A scientist can come up with a
hypothesis about the natural world
through any process at all -- systematic
study, inspired speculation, or fevered
dreams, but that hypothesis nust
ultimately be subjected to controlled
tests, reproducible by others. Only

if the tests support the hypothesis

can the hypothesis be accepted.”

That comes from Goldberg titled "The Reluctant

Embrace: Law and Science in America", and it is

volume 75, Geo., which I would assume to be Georgia,
Law Journal, page 1341, and that citation was at
page 1342 - 43. That's the 1986 edition.

Back to my own comments, My Lord, science can
only be considered reliable when there has been
experimental validation that not only has been
repeated but repeated by others. 1In view of the
fact that the estimations of bin frequencies for the
R.C.M,P. data base have not been repeated, no
empirical tests have been performed to validate the
hypothesis, and those tests performed by the defence
tend to invalidate the hypothesis, the Crown experts
should not be allowed to testify that the accused's
DNA pattern either matches or is indistinguishable
from evidence found at the scene. 1If this court
should disagree, the crown's expert witnesses should
certainly not be allowed to testify to any numerical
number or other gualitative degree of probability

that the pattern would or would not occur, as there
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is no scientific agreement about how to find a proper

number upon which there could be any reliable assess-

ment.

My

Lord it might be an appropriate time for a

break because I have more parts of the transcript

which I

wish read in for the Court to consider.

THE COURT: BAll right, we will take 15 minutes.

COURT RESUMES

MR. FURLOTTE:

(RECESS - 10:15 - 10:40 A.M.)

: (Accused present in prisoner's dock.)

My Lord, again, I will read in some parts

of the transcript that I would wish the Court to

rely on. In volume 11, page 37, cross-examination

of Doctor Fourney I put the question:

I

"But Doctor as a scientist - and you
are going on that model and that
theory of the product rule -~ but if
you are continually coming up - keep
coming up with examples and circum-
stances which tends to prove your
theory wrong, do you normally reject
these circumstances and this
empirical data coming in and close
your eyes to it or should it cause
you concern that you want to really
study the issue first?

You never prove a theory; you can
only disprove a theory."

submit, My Lord, that that would also go for

the words 'any hypothesis or working model'.

Volume 7, page 66, Doctor Carmody on direct

states:

" ... —-- the way this is stated is
that if you were -- how large a
sample would you typically need in
order to find one of these would be
5.2 apd it wouldn't mean that if I
took one more in my sample that I
would get of them."

I'm reading it.
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"The chance of getting another one
would be 1 in 5.2 million so in fact
the chance of getting two of them

from two separate samples would in

fact by the product of those. 1

in 5.2 million times 1 in 5.2 million."

This was on direct examination and a guestion from
yourself. To Doctor Carmody from yourself My Lord,
whether or not he would be multiplying those factors
5.2 million by 5.2 million, and he had agreed with
you.

Again at page 143 of volume 7 under cross-
examination I stated:

"Q. I remember the judge asking you when
you were doing your direct examination
about one chance in five million.
What 4id that mean? That only one
chance in five million that there
is somebody else out there with that
band frequency, and he mentioned
that the chance for there to be two
people out there in five million
then you would have to say the chance
of two people coming together with
that band frequency say in the popu-
lation would be five million times
five million and you would also
nultiply it by two again?

A. No. In that case youn don't multiply
it by two. You are looking at the
genotype frequencies and that is a
fregquency where you don't have any
ambiguity about one being mother or
father and so forth, and you just
ask for a match on all five of those
loci in that case and it would be
one in five million times one in
five million too.

Q. So the chance of two people coming
together at the same time and same
place would be five million times
five million?

A. Yes."

Continuing with cross-examination of Doctor

Carmody in volume 7, page ll, he's talking about

rare possibilities and he said:
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"And whether you come up with a

number that says it is one in a
million, one in 25 million, I

think that that is telling me that

it is a very rare occurrence that

you are going to find somebody with
that particular virtually unique
genotype for those things we are

able to get a snapshot of genetically.

Q. That is why you say there is no
gignificant difference whenever --
depending on which database you use
even though there is a significant
difference in the bin frequencies,
the end product there is no significant
difference. 50 therefore it is valid.

A. In the cases that I have run that is
true.

Q. The thing I have a problem about that
with, Dr. Carmody, is are you sure
you are not using the numbers to
support the theory rather than using
a valid scientific theory in order
to obtain the numbers? Are you
putting the cart before the horse?

A. Well, I would say that I am testing
the theory in the sense that the
theory says that there —- it makes
a prediction. It says there won't
be any differences. I say I am
going to test that. I see if there
are differences. If there are
differences then it allows me to
throw out the theory. But I find
that there are no differences, so
at the present time I accept the
theory."

My Lord I would submit at this time that there
is no way the scientists can test their theory if
they only run the profile cf one individual through
their data base. There is no way you can possibly
check for substructure by that method. The only
possible way to check for substructure is to go out
into the community and at least gain a number of
individuals, check the commonness of their band
frequencies together, and then compare that with
your data base. Doctor Carmody states that if there

are differences then it allows me to throw out the

theory.
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Volume 7, page 118, Doctor Carmody on cross-
examination.

"Q. Okay. I would look at it ignorantly
and I would probably say, well, it
is the numbers that are influencing
your decision rather than the
principles upon which you use to
justify the numbers.

A. Well, that is partly true but that is
I think always the case. One has to
make some decision based on empirical
evidence, and I am using the empirical
evigdence to inform my decision rather
than coming upon it in some abstract
way from prior principles.

Q. 2As I noted inyour direct examination
when you were talking about the
representative samples, you stated
that if the sample represents
accurately the actual population
you are trying to make references
about, so again you found at that
time that you should have references
about the actual population of which
the person fits into.

A. Yes, but I am saying that after we
look at the data it wouldn't make
any difference now. After we have
looked at the data.”

Page 138, volume 7, I asked Doctor Carmody a
gquestion.
"Any way you can tell from the data
base that -- how many bands I might
share in the five probes that the
R.C.M.P. use, how many bands I might
share with any individual out there?

A. If I could look and if that were
your --

Q. In unrelated individuals.
A. Yes. I could look through the data
base and say how frequently each of
those bands occur in the database.
I could say that and I could give you
that figure."
And if the Court recollects, that's when I was wanting

to ask Doctor Carmody to compare the commonness one

night expect of somebody sharing distinct bands of



- 168 - Defence argument.

any individual or any fragments that they had in
their data base. And as I picked certain bands
out ~ certain fragments of Mr. Ledere's profile I
got Doctor Carmody to calculate the probabilities
of anybody fitting those particular fragments, sharing
those particular fragments, and at page 69 of volume
8 it says:
"Q. Now, so that'sone chance in 5,475 -

we'll leave off the .62 - that somebody

out there has that same profile as

Mr. Legere?

A. That has that exact same profile,

that has those exact bins that would

f21l into those - bands that would

fall into those bins, yes."
And that was Doctor Carmody’'s answer. And I got
Doctox Carmody to go through the calculations of
those frequencies again as comparing it with, I
believe it was at least with one of the Daughney
sisters - I just forget offhand which one it was,

and at page 71 he states:

"We'll just square that, and it
becomes one in 1.8 million.

Q. So it's almost one in two million?
A. Right.

Q. 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.

A. Possibly."
So as I went through the exercise with Doctor

Carmody to see how common it would be for somebody
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to match -~ for two people to match on those particular
band sharings between Mr. Legere and I believe it was
with Donna, right offhand, but I may be wrong - it may
have been Linda, and it came out to 1.8 million, and
that was over the five probes that the FBI -- or the
R.C.M.P. do use. But if we took another five probes
that aren’'t in use yet and run them through these two
individuals again it's possible that they are going

to share more bands which would drive that freguency
up that much higher.

The Court will recall I also went through that
procedure with Mr. Murphy and the other Daughney
sistex.

The evidence of Doctor Carmody was that there
was a lot of band sharing between the individuals -
unrelated individuals such as Mr. Legere and cne of
the Daughney sisters, Mr. Murphy and one of the
Daughney sisters, which appeared to be band sharing
on a level higher than what was actually exposed by
the comparison between the two sisters. and if you
recall the evidence by Doctor Kidd was that there's
only 25% chance of the band sharing between siblings
and that usvally for individuals not related it's 1l
in 50 or 1 in 70, and I would submit, My Lord, that
under the evidence provided to this court that the
band sharing in the community, at least, of the
Miramichi area or New Brunswick is much higher than
what one would normally expect, or at least it's not

as uncommon as what was expected by Doctor Kidd.
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Also at page 151, volume 7, cross-examination
of Doctor Carmody, I was questioning here about the
hair samples.

"Q. And it is proven that they 8o come

from somebody else so that puts
both individuals there at the same
time. What were the probabilities
that both people were there at the
same time?

A, And both left a separate hair sample.

Q0. And both left --

A. And there were two hair samples

found.

Q. Two distinct -- distinctly two
different people. No question
about it.

A. Well, in that case the random match
for one is one in 4,500. The random
match for the other is one in 4,500.
Could you multiply that?

A. For the joint concurrence of those
two, yes, I would think so."

On cross-examination of Doctor Bowen - I have
to apologize, I don't have the volume number --

MR. WALSH: I think it's the same volume, Mr. Furlotte,
volume 8, or 9. Doctor Bowen's direct is in volume
- part of his direct is in volume 8; I believe his
cross-examination is in volume 9.

MR. FURLOTTE: At page 71, and I will state volume 9, if
you recall I had got Doctor Bowen to go through a
similar exercise as I did with Doctor Carmedy and I
had picked out the most common band sharing with a
person who was not from the Newcastle area and that
either the human control cell line or the female
control which was rated as NM, I calculated as to
which one of those most frequently shared the bands

with any of the other individuals from the Newcastle
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area, that the two suspects and three victims, and
at page 71 he answered:
“A. That would be one in five times
one in four times one in nineteen

times one in 1.9. Is one in 720.

Q. That would fall in the range of

basically your data base -- the
number in your data base. Be with-
in -- you might be able to expect

to be able to pick that frequency
out within your data base.

A. It might be possible, yes."
Down further in the guestion I asked:

"Is that into your database also?
That human control line?

I do not believe so, no.
You don't believe so.

No.

o » o »

But that person is not from the
Newcastle area?

A. Not that I am aware of, no.

Q. The person I compared that with
who might share the same amount
of bands is Linda Daughney, but
I don't imagine you checked for any
kind of comparisons of this rate
have you?

A. No, I have not."

My Lord the purpose of that exercise was to
show that picking somebody other than from the
Newcastle area and comparing somebody else from the
Newcastle area you are not going to get the same
degree of band sharing that you did get from the
people within the Newcastle area.

At page 106 - I assume still volume 9, question

- and this again is to Doctor Bowen:



- 172 -~ Defence argument.

“9. But that is not the issue. You
must have had a number in mind
when you said you have to have
at least a minimum of -- or at
least three probes.

A. I had no number in mind at that
time. I am sorry. I beg to differ.

Q. Dr. Carmody testified that in his
opinion -- and it is all subjective.
You are entitled to yours too as
maybe each member of the jury would
be. He figured his would be one in
10,000 would be enough to convince
him. What number would convince
you?

A. I have never really thought of it
in those terms. 1In the order of
one in 10,000 is a reasonable number
to me.

Q. So you too agree with Dr. Carmody
that one in 10,000 would be enough
to go to court and say that this
is a rare or a very rare occurrence.

A. I would say --

Q. Proof beyond a reasonable doubt is
basically what we are looking at.

A. I wouldn't say that with one in
10,000 personally. 1If I am going
to say beyond a reasonable doubt
I would say one in 100,000 or one
in a million. In that range. I
prefer to be a little more con-
servative in that respect."”
Rgain, My Lord, when we are dealing with
numbers on this level, and subjective opinions,
this is what the expert witnesses have been testifying
all too long as to what they consider to be no
meaningful difference. If they can come up with a
nuwnber that would convince them that it might be
good enough to bring to court to put before a jury,
and that is what they're doing, and again my comment
at this time is that this no meaningful differxence
that these experts are referring to is totally sub-

jective, it's not a scientific opinion, and therefore

that opinion in fact should not be admissible in court.
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On direct examination of Doctor Fourney, Volume
10, page 96, Doctor Fourney was explaining - he
states:

"Essentially, we took out five
individuals."

And he's talking about the data base now when they
rebinned it.

"After doing the bin freguency and
analysis of this data base, we be-

came aware in January that there

was a possibility of duplication

within the data base, and this could

be for several reasons, one of which
could be that individuals contriputing
to the data base that would be donating
blood at the time may have donated
twice. It could also be possible,

and it certainly became evident from
talking to members of the Red Cross,
that there are also identical twins
that often give blood, and we could
essentially in there have two individuals
giving blood but essentially give the
same DNA typing pattern. So in order
to be very conservative, we removed
these individuals from this data base."

I would, again, question the validity of their
ability to do that and in their statement of saying
being conservative as when they're testing their
data base for empirical evidence that they do have a
valid data base. They are supposed to be testing for
occurrences as this to invalidate their data base
rather than to find something that would be contrary
to their hypothesis and working model and then just
throw it out without justification.

As Doctor Fourney stated at page 100 of volume
10, he says about the collection of these samples:

"It should be completely understood

that these samples are all anonymous

and we have no way of really retracing
the identity of these samples."
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So there is no possible way that they could
retrace to find out whether these samples actually
come from twins, actually come from two different
people. As a matter of fact we don't even know if
they even come from the same collection, whether they
come from the Ottawa .collection, the Kingston
collection or the Vancouver collection.

Also at page 101 Doctor Fourney states, under
a question by Mr. Walsh: "What would you ask the
Red Cross for? What are you specifically requesting
of them?" Answer: "We would specifically ask for
no duplication.".

So if their control procedure was to get no
duplications in their data base and they ended up
with duplications, then it's Just as wrong to assume
that they got duplications as it is to assume that
they have legitimate samples from two different
people.

On cross-examination of Doctor Fourney, volume
11, page 31l:

“Q. And how did you know they were
duplicates?"

And I'm talking now about duplicate matches, not
duplicates from the same person.
"A. We have a program that the FBI
has been working on called
'Dysmatch” and it's designed to
look at large data base rays and
compare literally the bin
frequencies ..."
1 believe, ag the court will remember, I
questioned Doctor Fourney at that time about the
possibility of going into their computer and finding

out -- into their data base and@ find out exactly how

many people shared two probes, how many shared three
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probes and so on, and what would those frequencies
be and then check that with their data base to see
if the frequencies were relative to it. He said
yes, those tests could be done but it would take
time. BHe couldn't dc it right away but it would take
a little bit of time. 1 would submit, My Lord, with-
out any evidence of those tests having been done -
without the results of what those tests would possibly
be, then this Court is not in a position to accept
the mere opinion that the empirical evidence does
support —-- or in their case -- would support the
validity of their data base, and validity of the use
of the Hardy-Weinberg formula and product rule.
Still in volume ll, page 41, cross-examination
of Doctor Fourney:
"Q. Doctor, if the chances of something
occurring was 1 in a million out of
a certain number of events, it was
1l in 2 million, but maybe daily when
there's only a thousand events
occurring of the possible million,
and out of that thousand events that
are occurring one is coming up, you
know, almost every day, would that
cause you concern?
A. It would be like suggesting that you had
a coin and you are going to flip it
ten times. You would expect to get
heads and tails; five times for heads,
five times for tails, but you may in

fact get seven heads and three tails.

Q. Right. But if every day you ended up
getting nine heads and one tail --

A. I would suggest you would have a
loaded coin.

Q. 2and there would be something wrong with
using that model?

A. There is nothing wrong with the model;
there is something wrong with that coin."
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Again, My Lord, when we're comparing a small
geographical area against a data base by the R.C.M.P.,
it wouldn't matter whose data base it is, and I would
in a sense have to agree with Doctor Fourney that
there is nothing wrong with the model. The model is
an abstract that has been put forward, to which the
admission of Doctor Waye is that the Hardy-Weinberg -
you just can't apply it to populations but they are
applying it to populations anyway, the model is great
if the community that they are testing is homogeneous
and there is no substructure. The mere fact that the
coin may not be coming up as predicted does not
destroy the model because it's a theory. You don't
prove theories and I guess in a sense you're not dis-
proving the theory, but here where you're comparing
the model to the actual empirical data that is being
tested against the model, we are finding out that
there is something in Doctor Fourney's analogy here
that there is something wrong with the coin and that
the problem with that coin is that that coin is sub-
structured. It's simply that the model and the
empirical data don‘'t fit. There is no reliable match
between the two.

I am into Doctor Shields' testimony here now. In
Doctor Shields testimony we introduced into evidence
VD-121 where he had made comparisons of a match pro-
file in this case between the R.C.M.P. data base,
the F.B.I. data base, and a freguency calculation oxr
a paper put forward by Nichols and Balding, to show/
how the differences might vary. When Doctor ShielQS

put this in he was not putting this paper in - and 1
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believe the Crown may have misconstrued the purpose -
the purpose was not for the defence to argue that we
should be using Nichols and Balding. The purpose was
to show that different scientists in the field of
population genetics and who know something about
this are suggesting that this may be a different way
to correct for substructure. Nichols and Balding has
not been validated or peer-reviewed to any great
degree. It has not received the scrutiny in the
scientific community that it deserves any more than
the procedure by tbhe F.B.I. or the R.C.M.P. We are
not relying on Nichols and Balding as being reason-
ably reliable or reliable to any degree. We are just
showing that there are people out there who are trying
and working to cvercome the problems, as noted by
Doctor Kidd, with using continuous allele systems.
Bgain, if you were to use as the probability
figures that were used in here, even if you were to
use Nichols and Balding, which I believe Mr. Walsh
was saying this is the best case scenario for the
defence, which I submit My Lord this is far from the
best case scenario for the defence; the best case
scenario for the defence, as Doctor Shields stated
in his testimony, was the actuval figurations of the
band sharing that he was able to do with the people
in the Miramichl area; these figures that are here
also need a correction factor, an upper limit inter-
val correction factor, whether we are using a 95 or
a 99 or a 99.7 or a 99.9, whatever. There is no way
of figuring out what these figures actually ought to

be. You just can't calculate that. The upper
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confidence levels are a matter of feeling what you
should use based on the fact that all you can come
up with is estimates.

In answer to the criticisms of Doctor Carmody
and Doctor Kidd of Doctor Shields' affidavit about
a person taking out of his own sub-population that he
would always be biased by his being figured into a data
base which he did not actually belong, at page 40,
volume 13, Doctor Shields states:

YIt also illustrates one of the state-
ments that I've made that was criticized
in earlier testimony at this particular
matter, that you can expect that if you
take an individual out of his sub-
population and test him in another sub-
population that that individual will be
biased against by doing that form of
analysis. There might have been a
misunderstanding of what I mean by sub-
populations but if we're talking about
true sub-populations there is going to
be a loss of alleles, 0.K., there are a
number of different things that happen
with sub-populations. You don't expect
each sub-population to carry as many
alleles as the entire what we call meta-
population does. When that happens,

when there are fewer alleles within a
sub-population, the frequencies of the
common alleles automatically go up.
Because they automatically go up as

they do here in this population the
probability of matching at that particular
"locus with that particular allele is very
high for an individual from this popu-
lation, much higher for an individuval

in this population than if we were to
test it in either of the other two
populations where there are more alleles,
and that's the kind of bias that I was
talking about in an affidavit that I pro-
vided in a different trial."

Here, My Lord, if, as the R.C.M.P. have done,
they have taken what they assume to be the population
data base from the general population of Canada
getting samples from people all over the country,
if there were not two sub-populations - but if there

ware 10 or 12 sub-populations out there statistically
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different, by putting everybody into one you are
taking everybody out of their own where they are

all more common and putting them into one, and that
is why no matter which one they come from you are
going to compare them with a common one which is not
a true representative of everybody, then everybody is
going to be prejudiced by being compared with that
common data base and bin freguencies.

It is not simple fact that Doctor Carmody was
not saying that there are only -- just because he
compared the F.B.I. to the R.C.M.P. he's not saying
there are only two substructures which make up one
North America. That was just a test to show that
there is substructure within the Caucasian population.
It doesp't say how many substructures there are and
there is no way you can tell as to what degree the
substructure actually is, but by taking an individual
out of the structure to which he belongs and putting
him into such a calculation then he is going to be
biased against because you are comparing him with
people who don't share the same band frequencies that
his local community and geographic community does
share, or ethnic group or whatever.

Be continues on page 41l.

“Usually, if you take an individual and

test them in a data base other than their

own sub-population the probability that

results will be biased against that in-

dividual and the reason why is because

if you're talking about true sub-popu-

lations that are sufficiently isolated

from one another there are going to be

higher frequencies of all of the common

alleles in a sub-population than there

would be in the general population using

a mixed population or in a different
sub-population. They'll have high
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frequencies at different alleles
in the two sub-populations."

Page 44 Doctor Shields states:

"I also made the statement, for example,

in the Bourguignon case, that I thought
that there might be significant differences
between the French-speaking Canadians and
the English-speaking Canadians. I was
aware of no data at the time that would
indicate whether that was or was not

true, but you did show me the piece of
paper that Dr. Carmody produced in
evidence.

Q. I believe VD-65, and I'll show it
to you again, Doctor.

A. Thank you. Yes, it is VD-65, and
I would just note that there's a
line for France in which the
frequencies of alleles at two of
the loci that are currently being
used in forensic cases are pre-
sented and that the fregquencies
there are larger for the two
alleles that are inveolved in the
Legere case and they do not fall
within the Canadian 99% confidence
interval, and under those circum-
stances the French-speaking Canadians
who are descendants of the French
may indeed have significantly different
allele frequencies no matter how you
decide to talk about significant
differences in allele frequencies..."

At page 45 he continues.

"... and in fact if there's sub-
structure what might happen is
depending upon which sub-population
you sample you'll end up with the
same size confidence limits but
you'll have a different point
egtimate in the middle so it does
not take into account substructure,
confidence intervals do net." (Take
into account substructure.)

At page 47:
"Q. 2And would you tell the Court what

you did and what the cignificance
is2™

And this is about the case specific evidence.
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What I did is I looked at the auto-
rads and I looked and said how many
bands match between individuals who
are not related, recognizing that,
for example, Donna and Linda as
they're listed in the evidence are
sisters. Not using that as a com-
parison but simply comparing unre-
lated individuals, Murphy with Linda,
Mr. Legere with Murphy, Mr. Legere
with Donna, and Mr. Legere with Nina,
who I presume are all unrelated
pairs. One can use all of the
assumptions of the R.C.M.P.'s
analysis and production of proba- .
bilities to determine the probability
that the individuals in guestion
could match at as many bands as they
do, and if the R.C.M.P. data base
and the frequencies it produces are
the right frequencies, then we would
have some estimate of how likely it
is that all of these could match, so
for example, Murphy with Linda --

Now, when you say match, Doctor, are
you talking bands match or just that
bands fall in the same freqguency bin?

No, I looked at these autorads last
night and these' are matches. These
are what I would call explicit matches.
Visually they are at the same place,
looking at all the sizings after the
visual match --

So it's not just that they fall in the
same bin?

No, these to me are the same alleles.
They migrate - I cannot distinguish
them from -- I cannot distinguish
that they are different alleles,
either visually or through the com-
puter analysis, and under those
circumstances, for example, Murphy
shared four bands with Linda, Legere
shared four bands with Murphy - not

the same bands, by the way, they're
different bands for the different
pairs - Legere shared four bands

with Donna and Legere shared two bands
with Nina, and you can develop the
probabilities of those sharing
patterns if the R.C.M.P.'s frequencies
as produced in their data base are
truly representative of the frequencies
of those bands in that population of
interest, the New Brunswick individuals
who are involved in this particular
case as either victims or suspects,
and under those circumstances, for
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example, the probability of Linda's
matching Murphy at four bands is
one in 10,807 ..."

And maybe I would just point at that time, My lorg,
before I coentinue, when I had Doctor Carmody do the
tests I had him do them as the ones who shared the
bin frequencies and there were in some of them sharing
five bands because there was one bin under one
thousand and some everybody was put into the same

bin, and Doctor Shields did not take that into con-
sideration when he did his because there, although
they shared the same bin, they weren't visuval matches.
And, also, as the R.C.M.P. is claiming that their
binning frequencies and methods is very conservative.
Also, that applies for this case. The ultimate
figures reached by Doctor Shields again are as con-
servative as the R.C.M.P.'s.

I'l1l continue.
... and the probability of Legere
matching Murphy at four bands, the
four bands explicitly that they
match at, is one in 2,749, zand the
probability of Legere matching
Donna at the four bands at which
they match is one in 5,616, and
the probability of Legere matching
Nina at two bands, in this case it
was a genotype match as well, is
one in nine. Now, what that means
is that those probabilities are
supposedly independent samples from
the general population data base.
What's the probability of an individual
sharing four bands if this is the
distribution of alleles, explicitly
these four bands, and in the next
comparison if we draw two individuals
at random from a data base, from a
general population, what's the
probability that they will share,
and it's those probabilities, and
if those are statistically inde-
pendent events the probability of
all four of those eventshappening,
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Murphy sharing four with Linda,
Legere four with Murphy, Legere
four with Donna, and Legere two
with Nina, would be one chance in
1,496,600,000,000,% —-

so you may as well say for argument sake 1.5
trillion, and that is being conservative according
to the R.C.M.P. —-

"which implies to me that there's probably
structure in the New Brunswick popu-
lation, and that the freguencies

that are used are not perfectly

correct."

Be continues on to state:

"Now, one can play, 0.K., one can
say that Murphy matches Linda, and
then I have Legere match Murphy,
and that's not independent, unless
all of those bands are different,
0.K.? One can do all of that and
you still - you can get it down to
two bands matching, three bands
matching independent, two bands
matching independent, and you still
have a probability of all four of
those events happening that's well
above one in a hundred million. In
other words, it's supposedly im-
possible if that's the true data
base. What that says to me is that
there's background band sharing,
there is background relatedness
among Murphy and Linda and Legere
and Donna and Nina and the other
suspects who I finally saw the
sizings last night and there's lots
of band sharing there as well,..."

And when Doctor Shields mentions about the sizings

he finally saw last night that was the sizings of the
other five suspects that the gel was run on which
was the gel number 89-0-L-11-51-7, and I had got
Doctor Bowen to do the sizings for me because I
wanted Doctor Shields to prepare the same type of
comparisons amongst the ten rather than just the

five people known from the Miramichi area, but the

sizings only came back May 23rd, 1991 and I had just
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got them on the Friday before Doctor Shields testi-
fied and he didn't have time to go through the
binning data of the R.C.M.P. to make these com-
parisons but he did a visual comparison and he did
find that there was a lot of band sharing.

I will continue.

"... I finally saw the sizings last
night and there's a lot of band sharing
there as well, and I 4did the analysis
on this set of individuals and it came
up to be that there was approximately
3.3 bands shared out of a dozen, so I
used all six probes, which is good,
it's making that band sharing as small
as you can given that population, and
if you do that, if you make the back-
ground relatedness represent what's
done in terms of the band sharing that
you observe in this sample, then the
probability of a two-locus match be-
comes one in 44; the probability of a
4-locus match becomes one in 1,910;
the probability of a 5-locus match
becomes one in 12,633. Those numbers
are very, very much larger than any
of the numbers using the standard
techniques. This is a standard
technigue, however, just as that is,
when you know that there's background
relatedness. It is the standard
technique used, for example, by Cell-
mark and the British when they're
using multilocus probes. They always
have to calculate in the background
level of band sharing in order to
determine the weight of how many

bands are actually shared in a
particular case.

Q. Now, would this be an indication that
there would be inbreeding, or just an
indication that you couldn't use the
general data base that the R.C.M.P.
are using?

A. I personally would take it as evidence
that there's structure and that the
New Brunswick population that these
people are sampled from is genetically
different from the general Caucasian
population represented as the R.C.M.P.
data base. They‘re genetically
different probably because of the
generic sense of inbreeding, that
they have a different pattern of co-
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ancestry, that they have a higher
probability of mating among them-
selves than they do of having in-
dividuals come from outside their
group and mating with them. They're
not a random mating group, they're

a sub-population - part of a sub-
population."

At page 52 Doctor Shields states:

“A larger probability means more
likely, it would get closer to one
in - well, the probability even if
there's no background band sharing
of two siblings having identical
bands at four loci is one in 256,
0.K., so if you were to take 256
pairs of brothers, one of those
pairs would likely be identical at
four loci. WNow, if you had back-
ground band sharing as well as
sibling relatedness, instead of one
in 256 it would get larger, it would
become 1 in 128. That's - please put
in the record that I'm doing that
out of my head and it's not a number
that I would like to say is exact."

It's close and it shows the comparison that even

if you have that common band sharing among unrelated
individuals that it’s even much greater to have band
sharing between siblings than which would normally
be expected.

"Q. So when you quoted the figures of
one in 12,000 of sharing five loci
that that again would drop down
relatively to maybe one in 6,000
or -

A. No, no, no. A brother would be one
in 256 even if there were no band
sharing, 0.K.? It's two different
Qquestions."

And Doctor Shields discussing the fixed bin
method states at page 56:

"... f£ixed bin is conservative

with respect to defendants, the fixed
bin paper and others in testimony
have claimed that it's sufficiently
conservative to make up for the
problems of substructure, and he
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explicitly noted in this paper
that accompanies that that's
still what we would czll a
scientist's handwaving,

"
That the conservativeness is sufficient to make up for
substructure.

"... that you can't know whether

it's sufficiently conservative

until you know how much substructure

there is and we don't know that yet,

and now that the data are coming in

that there is substructure, yocu need

more data before you can do it."

When gquestioning Doctor Shields about the peer-
reviwed and published papers, what that means, again
at page 56, prior to being published, it says:

"Prior to that it's a very small
sub-set of individuals that get a
chance to judge it, so being peer
reviewed and published is the first
step to acceptance. It's not any-
where near the end step.”

I understand the peer review is there's a peer
review committee where you submit your papers to as
the fixed bin paper and the Promega paper that were
put into evidence, and they review it to see if every-
thing in it sounds - I suppose I could use the word
'reasonable’, if it sounds reasonable then it ought
to be submitted in that form to the general scientific
community. They often will have the criticisms that
say well look, this doesn't make sense, you better do
something about that, and I suspect that's why the
Promega paper was so long being reviewed and the
first draft copy was in November of 1990 and it was
a year later before it was actually okayed for
publishing and parts had been removed from it. But,

agajin, that's just a guess on my part.
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Page 57 Doctor Shields says:

"Well, I think as I pointed out here,
if I do calculations I come up with
differences from one in 12,633 for a
5-band match to one in 666 --*

and it's marked billjon here but whether Doctor
Shields said the word ‘billion' or the court reporter,
but it should be million instead of billion. In VD-21
it's 666 million. So, again:

"Well, I think as I pointed out here,
if T do calculations I come up with
differences from one in 12,633 for a
5-band match to one in 666 million.

I do not find that reassuring in
making a decision about what proba-
bilities to use in forensic cases.
There are still empirical probability
estimates that can be derived from
these that almost nobody would argue
about, they're just bigger than the
ones that are currently presented,
and those empirical probability
estimates have to do with the fact
that if you have a data base you

can state uneguivocally how many
times youn've seen a complete geno-
type that matches one that you're
interested in, a suspect or a victim,
and you can divide that by the total
number of individuals in the data
base if you've never seen it before,
and that gives you a probability
that most of the problems - the only
problem that would still be a problem
for that probability is if you have
extreme substructure, true inbred
isolates that are so different from
the rest of the population that they
couldn't be handled even by that kind
of empirical estimate, they'd need
their own data base."

Now, when Mr. Walsh was saying that the best
case scenario for the defence would be using Wichols
and Balding, the one in 226,000 which, again, upper
interval limits would have to be put on, the best
case scenario that Doctor Shields would have and
could have come up with - or could have I should
say, for the defence in this particular case, would

be 1 in 12,633 for a five band match. Again, you
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would also have to put upper confidence intervals
around that figure which it's anybody's guess what
it would be. We are not, for the record, we are
not assuming that the Court ought to take that figqure
and present that to a jury. Our arguments is that
until we know the degree of substructure that is out
there it may - those numbers may actually be favorable
to Mr. Legere but, then again, they could be biased
against him because we do not know the degree of sub-
structure that is out there in the Miramichi or in
New Brunswick, and until you know what it is it's not
reliable to use any figures whatsoever.

Continuing at page 58 Doctor Shields says:

"One thing that I would do in Canada is
certainly have a comparison between
French-speaking Canadians and English-
speaking Canadians, the two biggest
groups, the two most likely on the
basis of what I've seen so far that I
would predict would be different, and
if they are, then you'd need a data
base for each rather than a general
Caucasian data base. That would go
some way towards it."

At the bottom of the page:

"Q. Now, Doctor, I'm going to recall
the evidence given by Dr. Fourney
as to the rebinning of the
R.C.M.P. population data base, and
what I understood his testimony
that when they rebinpned it they
found that there was five people
in the data base who matched across
the five probes, so therefore they
removed those five on the assumption
that they tested the same person
twice. Would that be a proper
scientific call to make without
knowing where the samples come
from?

A. No, but it would explain why people
have, "never found five-band matches
between unrelated individuals", which
has been testified to in a number of
cases. In my own opinion, I think
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that unless you know that it's the
same individual one could assume
that they were actually true random
matches and therefore it's not
probably appropriate to throw them
out."
That goes back to Doctor Shields explanation
as to what would be an appropriate way to gain
probabilities would be for the R.C.M.P. to actually
go te their data base, see what the fregquency would
be of this particular profile, and compare it with
other people to see what the probability matches
would be, and to make such tests of your model by
doing that with everybody in your data base. The
R.C.M.P. have not done that.
Rgain, when I asked Doctor Shields about
different hair samples, at page 63 I asked:
"Are you able to use the product
rule in this to come to a figure
or would it be one in 4,500?
A. If they're statistically independent

I can't tell from the data because
I don't know about hair data bases,
but if they were statistically
independent you would multiply
the two probabilities together,
which would be an exceedingly low
number."

Or low probability. -

Again, Doctor Shields is pointing out that the
frequencies for which you are multiplying have to be
independent which is what the R.C.M.P. and the F.B.I.
are doing with their data bases. They are multiplying
these frequencies without any proof of their in-
dependence whatsoever. But it would appear from
the statistical evidence and data that is coming into
the courts, £finally, because the experiments and the

testing are being done more often that there is

empirical data to show that there is not independence.
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That there is statistical significant differences

in bin frequencies between different populations

within the same races and between races. 8o if

they're not independent then you simply cannot

multiply them. You can't use the product rule.
Page 64:

"Q. You said maybe you shouldn't use
either. For what reason would you
state that maybe it's not right to
uge either data base?”

Here we're talking about basically the F.B.I. and the
R.C.M.P. or when you Jjust have two data bases, and
when you have a statistical significant difference

in them.

“A. The data that are there, the actual
differences that you see, are in-
dicative that there may be greater
differences in the particular sample
that you‘re looking at. The fact
that there are differences at the
level of the whole Canadian popu-
lation versus the whole U.S. popu-
lation implies that it's at least
possible there may be even greater
differences between New Brunswick
and the rest of Canada. Until vou
know that that's not the case, then
the difference between one and I
believe it's five million and one in
9.9 million may actually turn out
to be a difference of one in 400,000
versus one in 5.2 million, and you
don't know."

Again, these figures are again all indicated
as without any upper confidence interval being
applied to them.

On cross-examination of Doctor Shields at page
68 Mr. Walsh has:

"Nichols and Balding - correct me
if I'm wrong, you referred to a

correction factor?

A. That's correct.
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Q0. And the correction factor is to
allow for what? What is the pur-
pose of the correction factor?

A. To correct for substructure.

Q. And that would be related to inbreeding,
for example, isolated sub-populations?

A. It would be related to either
selection or non-random mating
generating allelic differences
between sub-populations within
what we call the meta-population."

Again, the example by Nichols and Balding used
by Doctor 5hields was to show that there are people
out there who are attempting to work at overcoming
the problems of substructure within populations and
they are looking for methods to assist the forensic
fields in coming to courts with reliable methods and
applications that hopefully we can all gain benefit
from someday.

At page 99 on cross—-examination, a guestion by
Mr. Walsh.

“Q. O0.K., and, Doctor, your opinions
this morning with respect to going
out and sampling the French-
Canadian population because there
may be some differences between
the French-Canadian and the English-
Canadian population in Canada, does
that data have any bearing on - affect
your opinion now in any way?

A. Absolutely not, it is totally ir-
relevant. What happens is that
you may have sitting in this data
base people from Quebec who are the
equivalent of - the analogy that I
was using - pinochle decks, and
people from Ontario who are the
eguivalent of reqular decks of cards,
and when you do the whole population
you average between the two.

Q0. And the same with New Brunswick,
Doctor, you -

A. Yes.
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Q. So what you're suggesting is - what
you're saying, then, Doctor, is that
there's not adequate representation,
is that right?

A. Adequate representation. What you
want is an adequate data base for
any potential sub-population.
Q. S0 the representation, the division
of representation on the CFB Kingston
base is not an adequate representation
of Canada, is that right?
Representation -
Is that particular -
It's not an adequate sample.
Why? I thought you -

For why I just told you.

o ¥ O »r o ¥

. Well, I thought you talked about
this all along, Doctor, that it
would be and that it was?

2. It is a representative sample,
it is not an adequate sample.
I have never said it was an
adequate sample.

Q. Why wouldn't it be adequate,
Doctor?

B. I just explained it to you, I will
try once more. It is at least
possible that the Quebecois are
genetically different from the
English-speaking Canadians. If
they are, putting them into a
single data base will merge what-
ever differences there are, and
having this representative sample
of all of the Caucasians is like
taking pinochle decks and regular
decks of cards, shuffling them
together and saying that the
frequency of aces 1s 12 out of 100.
When the frequency of aces in one
population is 4 out of 52 and the
frequency in the other population
is 8 out of 48."

And I think that's what Doctor Shields, again, is
trying to explain as the same analogy here is the
same analogy that you have to use when you compare

the F.B.I. to the R.C.M.P. You know there is sub-
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structure but you don’'t know how much, and to use
either data base where they are mixed substructures
it would be incorrect because it would be to the bias
of any person who fit into his own substructure, and
if there is a mixed substructure it's logical to con-
clude that everybody is being biased by that central
data base because everybody would have to fit into
their own.

Page 105 on cross-examination, questioned by
Mr. Walsh:

"Q. But, Doctor, you're completely
discounting the fact that CFB
Kingston would have representatives
from the Province of Quebec,
representatives from the Province
of New Brunswick, representatives
from Manitoba -

A. 1I'll try and show you why it
doesn't matter. If we take a big
population, we take a population
that is, as you're suggesting,
homogeneous because it's primarily
British, and it has 80% of the decks
of cards or 90% of the decks of
cards or just 80% are actually
regular decks of cards, and you
throw in 20% pinochle decks and
then compare that mixture to all
regqular decks they're not going to
be very different, but if you were
to take all pinochle decks, French
Canadians, and compare those to all
reqular decks, English-speaking
Canadians, there may be a difference.

So it's apples and oranges. Yes,

I said maybe. I do not know, I have
not seen any explicit data that

say one way or the other other than
the data I just saw the past two
days that say that the French -

. In France?
In France.

At two loci.

N o B T =)

At two out of five loci are different."
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My Lord the Crown appears to be making the
assumption that just because we only have data on
two loci that it's not reasonable to assume that
there's going to be a difference on the other three.
I would submit that because you do have a difference
in two loci that it's very reasonable to assume that
you're going to have as big a difference on the other
three, or at least two of the three. However, to
show that a population is a subpopulation you only
have to show statistical differences on two loci.
The other three could be exactly the same and it
would still constitute sufficient substructure to
throw it outside of linkage equilibrium - to show
linkage disequilibrium. You only have to show
statistically significant difference on two loci.

At page 110, cross-examination, questions about
comparing the Kingston, Ottawa and Vancouver.

"Q. And that's an indication as well,

Doctor, that there's no one in-
dication, one example, that per-
haps there is no significant sub-
structuring going on in the
Caucasian population, is that
correct, in the Canadian Caucasian
population?

A. That's an indication that there

may not be, but now I would point
out that I have a suspicion that
were you to ask Dr. Carmedy, and
certainly if you asked me, if you
ran the same test using D17S7¢% and
another locus between the U.S. and
Canada you'ad discover that there is
linkage disequilibrium, or as we
say, gametic phase disequilibrium.

Q. 1 see.

A. Because there are significant allele
frequency differences between loci.”
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Page 111, a question from Mr. Walsh:

"Q. ... if there is inbreeding going on
in the Province of New Brunswick,
particularly in the area which Mr.
Legere comes from, that using
Nichols and Balding's correction
factor those are the frequencies
that you would correct for?

A. 50 you'd end uvp with one in 5.9
million or one in 226,000, de-
pending upon whether you were
talking about a 5-locus or a 4-locus
match.

Page 136 there's a question:

“Q. And isn't it in fact true, Doctor, that
the samples that you're referring to
for this background band sharing is,
to use the words of Dr. Carmody,
pathetically small?

A. I don't know what he meant by
pathetically. 1It's small.

Q. Can you make any statistically valid
conclusions from such a small sample?

A. I really don't want to do this to
you but you better hope you can
because that's what you do when you
develop the probabilities for
forensic analysis."
I would like to point out at this time that
when I was questioning Doctor Carmody about possibly
using the five figures from the Newcastle area as
reprasentative of a data base for the Miramichi area
that he said that was pathetically small but that was
in reference for trying to come to some conclusion as
to what a representative data base might be for the
Newcastle area. It had nothing to do with the
commonness of band sharing which is what Mr. Walsh
is referring to here, it's in the factors that he
used to show the probability of band sharing and

there’'s not a doubt, statistically, that that is a

proper method to do it because basically that's what
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the R.C.M.P. are doing when they compare one

individual to their general data base. So if it's

reasonably possible to compare one individual to

the general data base then it's reasonably possible

to compare five individuals to the general data base.

ICQ‘

Page 137:

"A.

And do you think a sample popu-
lation of five is equivalent to
the sample population of the
R.C.M.P. Caucasian data base?"

You're missing what I did. All
I did was take the R.C.M.P.'s
frequencies, use their logic,
and generate probabilities that
you'd get four bands to match.

But you have actually taken, though,
Doctor, five individuals from that
particular area, and based on those
five individuals you've extrapolated
a theory, and the theory is this
high coefficient of inbreeding, am

I right?

The probability that results when
you ask what's the likelihood that
you'd get this by chance in a small
population, in a sample size of the
size that we're looking at, is one
in trillions. That says that it's
probably an incorrect assumption

to assume that the R.C.M.P.
frequencies are truly representative
of the population from which the
five individuals are drawn. Let me
finish because I'll explain to you
what the problem is. If you have

a very, very large sample you can
get statistical differences quite
easily. When you have a very, vexry
small sample, and that shows the
kind of pattern we're talking about,
all of the individuals share bands,
that's less likely. Only if you
were to have that small sample
thousands and thouvsands and thousands
of times, and it only showed up once
with a lot of band sharing, would
you be correct in assuming that be-~
cause it was a small sample you got
a statistical glitch. The fact that
it happens with a small sample, and
it's true of all five individuals,
is to me good evidence for band
sharing, not bad."
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140 Doctor Shields states:

"... the guestion isn't here
whether you have one, -and that's
the key to it, here you have

five different individuals that
share bands. It's not that they
are either rare or common with
respect to the data base, it's
that they are common with respect
to each other, and it's not all
of the same loci. If it was only
common loci, then maybe, sure."

At page 147 he states - I'll have to go to the

duestion, a question by Mr. Walsh:

"Q-

Assuming, Doctor, that there is no
substructure affecting the VNTR
frequencies and assuming Hardy-
Weinberg equilibrium and physical

and statistical linkage equilibrium,
0.K., those are assumptions I wish

you to make and I realize you probably
say they're big assumptions, but just
assuming, would you agree that ob-
taining allele frequencies, bin
frequencies, by the fixed bin

method using the Hardy-Weinberg,

then using the Hardy-Weinberg

equation to determine probe fregquencies,
and the product rule to determine
overall genotype frequencies would be
a generally accepted method of cal-
culation in the scientific community
and/or reasonably reliable method of
calculation?

With one small caveat, yes, the small
caveat being that even if you have
linkage equilibrium or you can't
demonstrate that it doesn't exist

and even if you have Hardy-Weinberg
equilibrium and you can't statistically
demonstrate that disequilibrium exists,
there is still the potential that

there is sufficient substructure that
will not show up in that form so that
the final thing that I would like to see
is moderate size samples of appropriate
ethnic groups to indicate the degree

of substructure directly rather than
through the intermediates of the
statistics, but all of those things -
if you did all of those things, yes,

I would agree that that methodology
would be scientifically acceptable and
reliable.
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Q. In essence, satisfied ourselves with
respect to the existence of sub-
structure and its extent and its
effect on frequencies?

A. Yes."
At page 149 Doctor Shields says:

“If you can demonstrate to the
people like myself, and there are
others who feel that substructure
is a potential problem in this,
that substructure does not have

a major impact, O0.K., I think we
would agree. The gquestion is
going to be as a scientist I
choose personally, and I did read
these pieces of the testimony, to
disagree with Doctors Carmody and
Ridd that differences of one in a
million to one in ten million are
not important. I don't find that
difference to be what I would call
scientifically acceptable, even in
forensic practice.™

On cross-examination of Doctor Shields at page
151 Mr. walsh was asking Doctor Shields about the
significant difference between 5.2 million and 9.6
million.

"A. Depends on the sample size.

Q. The sample size, you know the
sample size.

A. I would have to do the calculations.
I think -

Q. They differ by a factor of two,
don't they, Doctor, 3.2 and 9.62

A. Little less than two.

Q. Well considering the sample sizes of
the R.C.M.P. and F.B.I. Caucasian
data, you run the data through it,
da you consider that to be a
statistically significant difference?

A. I suspect if you run the statistics
it's not statistically significant."

And I, too, would agree with Doctor Shields that if
you run the statistics it's not statistically

significant because once you put the 99% upper
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confidence interval there the end product would not
be statistically significant. But when Doctor
Shields was comparing the bin frequencies he is
comparing the bin frequencies as to whether or not
they were statistically significantly different, and
a set of criteria is used for matching the bin
frequencies, as the R.C.M.P. have been doing and the
F.B.I. have been doing, as was explained by Doctor
Waye when I guestioned him of how you would distinguish
between bin frequencies to show that there was sub~
populations - substructure. A factor by two with
Doctor Waye was considerably high. As a matter of
fact, as I recollect, they're not even in the same
ballpark when he said the difference between 1 in 50
and 1 in 26 is, if I remember correctly, not even in
the same ballpark.

Doctor Shields is saying that, yes, if you run
the statistics it's not statistically significant
using the 9299% upper confidence interval. The R.C.M.P.
and F.B.I. do not use the 99% upper confidence
interval, had not in the past, because they would
have then had to admit that all they were coming to
court with are estimations and not facts, and you
can't use the product rule when you're only using
estimations.

At page 152:

"Q. So in this particular case with
a 99% confidence interval, that
15 a pretty good scale to judge

how much weight to place on the
particular number?



- 200 - Defence argument.

A. That depends strictly on sample

size and how well the sample

represents the population of

interest. You can also put a

confidence limit around the one

in 226,000, O0.X.,"--
-- and here he's referring to VD-121, the figure
used from Nichols and Balding --

"that's right next to the 5.2
and the 9.6 million."

Again, in discussing at page 153 of Doctor
Shields' testimony, a guestion by Mr. Walsh:
"But you will say here today that
it's not a statistically significant
difference?"
-- and that's the difference between, again, 5.2
million and 9.6 --
"A. No, I think it's a big difference
and it's not statistically
significant."
So he's saying yes, it is a big difference in the
number bot, no, the end product, if you use the 9 --
the 99% upper confidence interval, then it would not
be statistically significant, because you are using
statistics to arrive at those figures and to cal-
culate the frequencies.
Again at page 153:
"0. 2And if you applied the 99% con-
fidence intervals to the calculations
you did when you run Legere's
through the F.B.I. and you compared
it with what was run through the
R.C.M.P., it shows that there really
isn't any difference, is there,
Doctor?
A. No, it does show there's a difference.
In fact, if you want to give me Dr.
Carmody's little thing I'll show you
the difference."
And, again, they were talking about the 99% upper

confidence intervals.
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At the bottom of page 154 Doctor Shields states:

"If you did the same thing with the
FBI's it would be in the neighbour-
hood of one in - oh, probably,
looking at this, I would say one

in four million, maybe one in five
million, to one in 2S5 million, and
the point I would make there is that
even though they overlap there are
values that the FBI's could take that
do not exist for the R.C.M.P., and
vice-versa."

Page 163, cross-examination, Doctor Shields

states:

"If all of the assumptions used to
generate that frequency were correct,
I would agree, but I believe there's
evidence that suggests it's not
correct."

And we're talking here about the assumptions of

Hardy-Weinberg and assumptions of linkage eguilibrium.

DIQ.

No, but what you've indicated,
Doctor, is that you believe there's
a need for more data before you can
actually conclude those?

But there are data in this case
that tell me that it's not correct,
and that's the band sharing.

The band sharing, and you --

And the fact that French are
different.”

Page 164, still on cross-examination.

IIQ'

And then I asked you the question
with respect to the probability of
this coincidental match of 5.2
million and you said that's correct.

No, 1I"m not changing my testimony.
What I'm saying is that I don't
think you can use the simple binomial
expansion and the product rule, 0.K.,
because of the problems of sub-
structure in particular. Given the
problems of substructure, if one

has independent evidence for how
much substructure there is one can
use band sharing to generate a2 new
probability of coincidental match
that will be sufficiently conserva-
tive that it is not likely to be
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piased in the wrong direction,
because as you suggested, just as
I admitted, when more data come in
maybe Dr. Kidd and Dr. Carmody are
going to be right and it really
doesn't make any difference, but
when more data come in it just
night be the case that I'm right
and Lander is right, and Lewontin
is right and it does."“

In fact that it does make a difference.
As Doctor Shields explained on page 165:

“Q. But you don't feel it's necessary
to actually go and lock at his
actual opinions, do you?

A. I have his data.

Q. Now, you have his data, Doctor, but
you haven't taken into consideration,
have you, his opinions?

A. I'm sorry, but I think you mis-
understand what science does.
Science doesn't care about opinions.
Science cares about what the data
tell you."

On page 166 on cross-examination Doctor Shields

states:

“Again, the data in this case tell
me that it's not correct.

Q. And that's based on that background
band sharing that you've done,
Doctor?

A. Background band sharing and the
fact that the French VNTR's at two
loci are different from the Canadian,
the general Canadian data base."

Again, on page 167:

"Q. And do you simply discount the fact,
Doctor, that the same kind of tests
were done on the Canadian Caucasian
populations and there is no
differences?

A. No, 1 say that that's reasonable
and that's prima facie evidence that
maybe Canada has less substructure
in their Caucasian population, but
I also have evidence from this case
of background band sharing and from --"
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-- and he says affidavit but he's referring to
VD-65 which was put in by Doctor Carmody --

"... that says that there are significant

VNTR differences between the French and

the Canadians. They're both Caucasians.”

When Doctor Shields testifies that he's not
concerned about the opinions of Doctor Kidd or
Doctor Carmody on what makes forensic differences,
he is relying, again, on the data about the band
sharing in this particular case to show that there
is substructure, not just for the Miramichi area but
at least to this degree in the Miramichi area, and
that he says he relies on the data to show that the
R.C.M.P. cannot use their data base in this
particular case,

The evidence that was produced by Doctor
Shields, I would have to state to the court, that
he considers to be not bad evidence but good evidence
that there is sufficient amount of band sharing in
the area where Mr. Legere had come from, that it
would be totally inapproprilate to use the general
data base to calculate the frequencies in this
particular case.

I would like to point out to the Court that the
Crown made ample criticisms about Doctor Shieids'
testimony of just comparing the FBI and the R.C.M.P.
in the Vanderbogart case and in another case and
that one of the cases -~ well, they let it in because
that evidence was unrebutted, and the crown did
everything they could to rebut the evidence in this
case about just the differences between the R.C.M.P.

and the FBI, but the evidence here of background
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band sharing in the community where the accused comes
from, that evidence is unrebutted. That evidence is
unrebutted that it is a significant difference that
it invalidates the use of the general R.C.M.P. data
base. 7The Crown had ample time to decide whether
they were going to rebut this evidence and the
probability factors that Mr. Shields come up with
that it was a valid procedure and a statistical
procedure that is commonly used, as he testified.
Doctor Carmody was in court during the evidence of
Doctor Shields. They did not only have the time
over break, they had the time over lunch hour after
most of Doctor Shields! testimony was in, before the
Crown had to cross-examine, and even after the cross-
examination of Doctor Shields I believe Mr. Walsh
checked with Doctor Carmody as to whether or not they
wanted to call any rebuttal evidence and they decided
not to call any. I would submit, My Lord, that the
crown at that point has basically accepted the data
presented to this court by Doctor Shields anéd
accepted the reasoning and the opinions behind it.
THE COURT: Well, you are not suggesting, surely, that the
crown would have to take advantage of the opportunity
to call rebuttal evidence. Surely the failure to
call rebuttal evidence doesn't mean they accept
everything the defence evidence has said. I'm sure
here that Mr. Walsh probably, whether rightly or
wrongly, took the view that every point that had been
made through Doctor Shields' testimony had been
adequately answered already through anticipation
when his own witnesses were called. You're not

suggesting that failure to rebut --
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MR. FURLOTTE: I am suqgesting that the failure to rebut
is an admission on the crown's part that Doctor
Shields did come up with legitimate data which
legitimately supported the position that there is
significant substructure out there to show that it
is improper to use the R.C.M.P. general data base to
calculate the frequencies.

THE COURT: Yes, but in a few minutes - or at least when you
finish, I'm going to be asking Mr. Walsh if he wants
to argue in rebuttal as he has the right to do in
this thing, and if he doesn’'t want to exercise that
right does that amount to an admission that he
recognizes the authority of everything you said in
your own argument.

MR. PORLOTTE: Oh, it's not what I -- What I say in
argument has no authority, and it has -- my opinion
carries very little weight. What this court has to
rely on making its decision is the evidence put be-
fore it. My position is the evidence put before
this court by Doctor Shields clearly shows that there
is strong evidence out there, and in this case
particular, that there is substructure which would
invalidate the use of the R.C.M.P. data base to
calculate frequencies on the general population --

THE COURT: VYes, well --

MR. FURLOTTE: -- not only in this particular case but for
any subsequent cases that might follow it because
substructure does exist. We've proven it. And with-
that evidence, what I am saying is that the c¢rown
had the opportunity to have Doctor Carmody come in

and testify that Doctor Shields' calculations were
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improper - it was not a proper thing to do, that
his calculations were wrong, and for him to attempt
to explain that phenomena of substructure away if it
was possible. And basically they chose not to do it
because it could not be rebutted. And I'm saying,
yes, the opportunity was there for them to rebut;
the witnesses were here. I assume that's the purpose
that Mr. Walsh had Doctor Carmody here during the
testimony of Doctor Shields in case there was some-
thing new that Doctor Shields come out with that was
necessary to rebut. And further to that, I always
find it - or at least I would consider it carrying
much more weight if I can get these admissions out
of the crown's witnesses on cross-examination which
I was leading up to doing in my cross-examination
of Doctor Carmody to get at all this but, unfortunately,
I wasn't able to continue, but having not been able
to get that out of Doctoxr Carmody it did come out of
Doctor Shields and Doctor Carmody then would have had
the opportunity to address that issue because it was
& new issue - it wasn't something that was totally
brought up in the blue, and my position is that, yes,
they had the opportunity to rebut it if Doctor
Carmody had disagreed with Doctor Shields and I would.
submit, My Lord, that Doctor Carmody would have been
and is in complete agreement with Doctor Shields.

My Lord the Crown, I suppose, in the sense if
you want to stay on this common band sharing for a
minute, either the Crown would have to accept the
fact that it's improper to use the R.C.M.P. data
base to calculate the freguencies in this case - and

no doubt any case thereafter, that it's improper to
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uge that or they would either have to accept the
evidence of Doctor Shields that the events of
randomly picking out two suspects, three victims,
and conparing those profiles that the events of that
happening, which is one in 1} trillion, they have to
choose between the two. They can't pick one and
ignore the other. So it's either - if they want to
continue and say that the data base of the R.C.M.P.
is valid and it's reliable, then they would also have
to say, well, there's only l chance in 1} trillion
that there is no substructure out there, and we're
willing to take that chance, and that they were then
willing to continue on with other cases and proceed
to court with this. The basic line is that there is
only 1 in 1} trillion chances that there is no sub-
structure that would significantly affect and in-
validate the use of the R.C.M.P. general population
data base.

My Lord in looking at the weight to put on this
type of evidence 1 see this type of evidence as re-
placing eye witnegs identification, and I think the
same principles should probably be applied to this
type of evidence which the courts have been applying
to eye witness identification, and the law and the
weight to be placed on single eye witness identifica-
tion is usunally to be very small when it's only a
single eye witness I.D. In this case we only have
identification from a single witness being this DNA
profile which was run on a single test. Not only has
it been run on a single test, the data base that we're
relying on to calculate the frequencies has only been

run once. There has-only been one test to verify
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that the bin frequencies would be consistent and
reliable,

I would submit, My Lord, that that type of
identification under these circumstances is basically
no better than a blind man going to court and giving
evidence as an eye witness.

Just as the elements of each offence of a crime
must be proven and the elements cf an offence must be
proven beyond a reasonable doubt, in this type of
evidence where there is no doubt that if this type
of evidence goes in that juries are likely to accept
it as proof beyond a reasonable doubt, so I would
submit, My Lord, that the elements do need a high
degree of certainty beéfore they should be admitted.
Just as the elements of an offence - each element has
to be proven beyond a reasonable doubt I would submit,
My Lord, that the elements of DNA jidentification also
need to be proven beyond a reasonable doubt, and
that's each one. Angd basically, at law, assumptions
are simply insufficient as they are determined at
law to be totally unreliable. 7If you look at the
DNA evidence and all of the assumptions that have to
be drawn to rely on the use of the Hardy-Weinberg
formula and the product rule, then that is what the
R.C.M.P. is asking the courts to use to convict
people - mere assumptions. No proof whatsoever.
They're coming to court and saying well, look, it's
too onerous on us to prove that there is Hardy-
Weinberg equilibrium; it's too onerous on us to prove
that there is no linkage disequilibrium; it's too

onerous on us to prove that there is substructure.
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That's going to take a few bucks and three or four
months work. Well, maybe Quebec is doing it but
that's their business. We're not concerned about
that - or at least they didn't have the foresight
or the insight to do it. 1It's just asking much too
much of a Court to bear, asking much too much of an
accused to bear.

On the pretrial brief on the law which was sub-
mitted by the Crown Prosecutor at page 21, paragraph
2, he states:

"Because an expert can give an opinion

based on hearsay provided that the

basis for such opinion is proven to

exist by more direct evidence. It

is sole a question of weight. This

represents Madame Justice Wilson's
majority judgment in R. v. Lavallee"

~-.and he quotes:

... The ratio in Abbey can be
distilled into the following
propositions:

(1) An expert opinion is admiss-
ible if relevant, even if based
on second hand evidence.

(2) This second hand evidence
(hearsay) is admissible to show
the information on which the
expert opinion is based, not as
evidence going to the existence
of the facts on which the opinion
is basegd.

(3) Where the psychiatric evidence

is comprised of hearsay evidence,

the problem is the weight to be

attributed to the opinion.*
And (4) is the crucial factor.

"{4) Before any weight can be given

to an expert's opinion, the facts

upon which the opinion is based

must be found to exist.”
And in this case, for the admission of DNA evidence
for the reliability of the probability factors, the

Crown, the R.C.M.P., are relying on assumptions that
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there is Hardy-Weinberg equilibrium; they're relying
on assumptions that there is no linkage disequilibrium;
they're relying on assumptions that there is no sub-
structure out there which would affect the computatior
and probability factors.

That, My Lord, I would contend, that does not
fit with the number (4) as stipulated by Madame
Justice Wilson that "Before any weight can be given
to an expert's opinion, the facts upon which the
opinion 1s based must be found to exist." I would
submit, My Lord, that that does apply to all the
assumptions that the Crown is asking this court to
accept; that it's not proving the elements whether uppn
& preponderance of evidence or beyond a reasonable
doubt or anywhere's near it.

At the bottom of page 21 of Mr. Walsh's paper
he says:

"Regardless of upon which basis of

justification the evidence of pattern

frequency is allowed it is important

to note that at this early stage of the

development of DNA forensic evidence

for court use, it will be necessary to

provide direct evidence, through the

expertise as previously discussed, of

the statistical validity of the data

bases used in calculating such pattern

frequency. "

I would submit, My Lord, that there is no
evidence submitted by the Crown which supports the
statistical validity of the data bases used in cal-~
culating pattern freguencies because there is no
evidence that Bardy-Weinberg equilibrium exists:

there's no evidence of linkage egquilibrium and there

is no evidence that substructure does not exist.
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Continuing on page 22 Mr. Walsh says:

“In this vein it is important to

appreciate the distinction to be

made between proof based on the

pure theory of mathematical

probabilities which is not per-

missible as evidence, and

statistical evidence based on

supportable facts, which is a firmly

established method of assessing the

probative valuve associated with

particular evidence."

Again, My Lord, there are no supportable facts
which the Crown has produced into evidence which can
support their assumption that Bardy-Weinberg
equilibrium exists; there are no supportable facts
in evidence which can support their assumption that
linkage equilibrium exists; and there are no supportable
facts which show that there is no substructure which
could have a devastating effect on the results of the
probabilities.

As cited in People v. Collins it says:

"The formex category is illustrated
by People v. Collins where, in an
attempt to prove identity: A
mathematical expert was asked to
assume the individual probabilities
shown below ..."

—-- and, again, the word assume --
“that they were mutually independent..."

It’s clear that the People v. Collins would

not allow in statistical probabilities based on
assumptions.

At the bottom of the page it says: "The
conviction was quashed on the basis, inter alia,
that there was no proof of the individual probabilities
or that the identifying characteristics were in-

dependent of each other.".
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The evidence is clear that there is no evidence
before this court to prove linkage equilibrium and
that each of the characteristics were independent of
each other. As a matter of fact, the evidence before
this court is that to bring this proof to court it
would be too trying. It would be too onerous on them.

Again, I will repeat at page 23 what I repeated
earlier, where it says:

"The evidentiary principles applicable

to this type of statistical evidence

were fully addressed in Kansas v.

Washington, in relation to blood type

characteristics, as follows:

Expert testimony of mathematical
probabilities that a certain
combination of events will occur

simultaneusly is generally inad-
missible when based on estimations..."

And all we are dealing here is with estimations and
assumptions.
It states:

"By contrast, population percentages
on the possession of certain com-
binations of blood characteristics,
based upon established facts, are
admissible as relevant to identifi-
cation."

My Lord, again, I would submit that there are
absolutely no established facts. Everything is based
on estimations and assumptions.

When Mr. Walsh - which I couldn't understand
in his closing address as to whether he was asking
this court to use the reasonable reliability test,
and then it seemed on the other hand he was saying
that, well, everything should go towards weight to
the jury. I could understand that when in the middle

of this quotation from Kansas V. Washington it says:
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"Attacks on the validity of the under-

lying statistics go to the weight of

such evidence, not its admissibility."
I would -agree with that because once the Crown would
be able to prove that there was reasonable reliability,
that if they were able to prove all their assumptions
of Hardy-Weinberg equilibrium and linkage equilibrium,
and to prove the assumptions that there is no sub-
stantial substructure out there which would affect the
probability factors, if they could have proven all
that and, again, if they weren't relying on explana-
tions, then and only then would the attacks on the
validity of the underlying statistics go to the
weight. But when they can't prove their first
principles upon which their hypothesis is set, their
theory is set, their working model is set, when they
can't prove the first principles and they openly
admit that they can't -~ well, they say they can but
they openly admit that they don't want to be bothered,
then I would submit, My Lord, that they shouldn't
come to court with hat in hand begging leniency on
their part to the prejudice of the accused.

On page 24, again, Mr. Walsh states:

TThese principles are routinely applied

in the DNA context with the recognition

that any dispute as to the statistical

basis for the evidence is one of weight."

Bgain, no. The arguments before this court is
not one of weight; the arguments before this court
is one of admissibility as to whether or not the
principles - the first principles hgve been found
for the legitimate use of Hardy-Weinberg. The

Crown in the Promega Paper, Doctor Waye, it is well

admitted that they recognize the fact that it's not
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valid to use the Hardy-Weinberg but yet they contend
that their fixed bin approach is conservative enough
to make up for all those errors, and yet their own
admissions they have no way of calculating how con-
servative it is.

I just want to go through Mr. Walsh's - the noteg
I took on Mr. Walsh's address to the court. Mr. Walsé
contends that DNA evidénce is routinely admitted in
Great Britain and through hundreds of cases in the
United States. I am not going to get in and argue
all the case law that's in the case book or even
the - which is either in support or not supporting
the defence's position. I think this court is
simply -- it's a matter of common sense and the
other courts' decisions are not going to be much
help. But the DNA evidence, agreed, it's routinely
admitted in Great Britain but they used the multi-
locus probe in identifying DNA particles, and it's
totally different than ours in that they don't even
need the data base. It's more on the identification
of what -- They don't need a data base; they
don't have to be concerned about substructure because
it's based on the frequency of people sharing bands,
whether they are brothers or not, and whether they
are related. The only possible exclusion that it
wouldn't take in there would be identical twins..
So they couldn't care what the degree of substructure
is out there; they don't need data bases and they're
taking a very simple approach. While it might be
true that they don't - it might not be as sensitive

as they would like nevertheless it's indisputable.
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Hundreds of case law in the United States I
think the court has to realize that many of the cases
had no defence representations, no expert witnesses
to support them. Many of those cases were decided
long before the defence even realized that what the
R.C.M.P. and those labs were doing was improper.

It's only since it has come to their attention, and

I suppose we have to thank Doctor Eric Lander to a
great extent because it's only since the Castro case,
where Doctor Eric Lander spent I believe some 350
hours of his own time voluntarily to show that what
these forensic laboratories were doing was improper -
at least was not reliable, and was extremely guestion-
able. 1It's only since that time that not only defence
counsel but even scientists in the general community
became aware that there was a problem out there.
Agreeably, with Doctor Kidd, that most scientists in
the general fields are not concerned because it's not
their problem. They have their own business and
their own interests that they want to get aleng with
and they don't want to get involved. But it's clear
from the evidence of Doctor Kidd that those people
who do want to get involved most of them, and a lot
of them, are doing it out of principle. Iﬁ sure
would not be for money because if it was just for
money then there would be as many proponents as there
were opponents. According to Doctor Kidd's own
testimony the opponents outnumber the proponents

four to one. Even if Doctor Kidd does consider half
of them unqualified to base their opinions they still
outnumber two to one. And, again, numbers is not

what counts here; it's the dispute that counts.
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Mr. Walsh in his argument says the confidence
interval is the best estimate. ©Now, while the
confidence interval is the best estimate it is also
debatable and it is only a feeling as to what upper
confidence interval should be used. Again, no clear
evidence or established fact as to what should be
used. 350 we don't know what the best estimate is
but, nevertheless, it's an estimate. It's not a
proven fact as to what these calculations ought to
be so that you could use the product rule.

Now, Mr. Walsh criticized Doctor Shields for
the evidence he gave in his affidavit in the
Vanderbcgart case and the other case where he says
in his affidavit he left it hanging because he didn't
address the question that there was no statistical
differences between the numbers of 5.2 million and
9.6 million, and I was very surprised at Mr. Walsh
because he says this was in fact misleading. You
know, whether it was deliberate or not he was mis=~
leading the court and, you know, questioned why
wasn't it mentioned. Well, the fact is that in the
Vanderbogart case there was no question of using an
vpper confidence interval, and the reason it's not
mentioned, because when you don't use an upper con-
fidence interval there is a great statistical
significant difference, but if you are going to use
an upper confidence then there is none. 2And in the

Vanderbogart case, the FBI cases, they don't use it.
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I might submit, My Loxrd, that this is the first
case that even the R.C.M.P. is proposing -- At least
the R.C.M.P. is —-- I guess the R.C.M.P. is not
proposing to use it, but at least their witnesses
are. One has to ask themselves why all of a sudden
have they had a change of heart. The change of heart
came because of the evidence given by Doctor Shields
and then they criticize him for it. But we saw the
opinions of the crown's expert witnesses as to what
their meaning is &s when they say no meaningful
difference and no forensic differences.

Clearly, the Hardy-Weinberg and the precduct rule
the first principles that that formulation - mathe-
matical formulation is based on have been shot down.
So now they are going to argue from another level,
but it's not a level of scientific expertise.

The crown commenting on Doctor Shields back-
ground sharing, I notice when Doctor Shields was
testifying about the high degree of background
sharing and what degree of inbreeding this would
show, I believe Doctor Shields' comment was that it
was probably the highest that he had ever seen in
the world, and it appeared at that time that Mr.
Walsh got extremely upset at his suggesting that New
Brunswick or at least the Miramichi area showed the
highest degree of inbreeding in the world. I don't
know whether he took that personally because he was
from the Miramichi area but in our terms we tend to
think of inbreeding as some form of incest which in
the scientific world of population genetics it doedgn't

necessarily mean that. But, yes, with --
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THE COURT: He will be relieved that you put that
interpretation on it.

MR. FURLOTTE: But even the irony of it, My Lord, is that
even at the degree of inbreeding on scientific terms
rather than ours, for it to be so great in Newcastle
I guess there would also -- or New Brunswick, there
would also have to be a2 high rate of incest going
on. My Lord, that only holds true so long as the
R.C.M.P. data base is a valid one to base those con-
clusions on because in order to compare as to whether
or not there's a high degree of inbreeding one has
to compare it against something else which is the
R.C.M.P. data base. So it would be interesting I
suppose to go to a jury and tell them according to
the R.C.M.P. data base the people are all a bunch of
perverts. I think, My Lord, it's Jjust another
example of how the R.C.M.P. data base can be used
to show that it is totally unreasonable.

Again, Mr. Walsh heavily criticized Doctor
Shields for using the .05 ratio of inbreeding, the
highest that he ever seen in the world, by Nichols
and Balding, but I believe as Doctor Shields has
pointed out, those were not his figures. Those were
the figqures used by Nichols and Balding and all he
was using Nichols and Balding for was to show a
different method and approach that other scientists
in the field were suggesting may be appropriate.
Those were not his figures. He wasn't using the
most extreme examples. That's not a worse case
scenario used by Doctor Shields; it was Nichols and

Balding that used it.
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My Lord in closing, I believe I would like to
point out that the Wesley case in the States has been
reopened because of the evidence of unreliable
evidence and there's applications for the reopening
of other cases in the States because of the unre-
liability of the procedures used, and I believe it's
mostly because of the ones used by Life Codes.

When this court makes a decision as to whether
or not that either under the Frye test or under the
reasonable reliability test, as to whether or not
this case should go before the court, I think as
Doctor Shields explains to me, that he feels sorry
for crown prosecutors because they're relying on
their expert witnesses to come to court to testify
and convince judges that this is reliable, not only
reliable in the scientific community but reliable
totally and without guestion - they're not making any
mistakes. The problem that if they were wrong, which
most of the scientists do believe, that if they are
wrong and in the end, as the defence keeps hacking
away at the reliableness of these tests, if in tbe
end we do prove that there is substructure, that it
was improper to use these data bases, heaven forbide,
all these cases are going to have to be tried over
again, and when you look at the cost to the tax-
payers, not only this trial which I suspect will be
about two million dollars to prosecute, but all the
trials that have been in the United States and which
are going on in Canada, once the defence proves - or
if the Supreme Court of Canada finds that these are
not reliable tests, all these trials will have been

for naught.
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I suppose one could categorize this as some
kind of a war between the prosecution and defence;
that while the prosecution may be winning the battles
they lose the war. All these prisoners of war,
accused people so to speak, will have to be released
and we'll have to do it all over again. It's a poor
analogy but it's fitting as to how serious your
decision is going to be.

In closing, My Lord, I would submit that the
Frye test, I think it's clear from the evidence that
that procedure and calculation of probabilities,
especially the calculation of probabilities, is not
accepted by the general scientific community as
being reliable. Under the reasonable reliability
test, again, if the general scientific community had
not got involved, had those scientists out there who
have nothing to do with forensic evidence were
totally selfish and just went around their own
business and said heck, it's none of our business,
then I suspect the defence would have had one heck
of a hard time to come up with witnesses to say that
it's not reliable, and the Crown would not have had
much difficulty in coming to court with their expert
witnesses, the few that they could get in the
forensic field, to come and say look, we have a model
here, a workable model, we believe it's reliable, and
the court would basically have only been able to
assess their opinion as to whether or not it was
reliable. That, under the reasonable reliability
test, I could see judges being influenced by it, but

when there is so much opposition to whether or not
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this is reliable in the general scientific community,
that is clear evidence that the court ought not to
accept the few witnesses the crown can bring in to
say that they consider it reliable when there is so
much opposition against it.

One can use that as a quéstion of weight but,
more, it's a question of common sense. The crown's
expert witnesses, as Doctor Carmody said, a jury - it's
totally inappropriate to ask a jury to resolve these
lssues. Maybe a judge. But if you allow this into
evidence it's not the judge that's going to be re-
solving this issue - it's going to then be up to the
jury, and that's not fair to any accused person. It's
not even fair to a jury.

I would submit, My Lord, under any test that
you feel comfortable with that you feel should be
appropriate for the Canadian legal system, that it's
strictly a matter of common sense. I think this
cagse specific evidence clearly shows that there is
substructure. There's only cne chance in 1} trillion
that there is not which would substantially affect
the numbers produced by the R.C.M.P., and with those
kinds of specific evidence I would submit to this
court that we have proven that substructure does
exist. The degree of band sharing that Doctox
Shields has shown to exist is almost as common as
between siblings. Between siblings it would be 1 in
4, Between the substructure which exists it is 1 in
3.3, when according to the evidence of Doctor Kidd

it should only be 1 in 50 or 1 in 70.
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I believe, My Lord, the defence has clearly
shown and rebutted all the assumptions that the
crown is relying on in its ability to come to court
and ask this court to allow mathematical probabilities
by using the Hardy-Weinberg formula and the product
rule.

Again, in closing, the crown — if the crown is
allowed to use those probability figures and methods
that they are merely multiplying and multiplying and
multiplying their mistakes much, much to the prejudice
of any accused person.

THE COURT: Thank you very much Mr. Furlotte. Mr. Walsh
do you wish to reply?

MR. WALSH: Yes, My Lord, I do.

THE COURT: 1It's 7 minutes to 1. Were you going to be
very long?

MR. FURLOTTE: My Lord before I close maybe, I have cne
more point to make.

THE COURT: All right.

MR. FURLOTTE: Which I forgot.

TRE COURT: Well, let's do it this way. I have in mind we
should probably have a recess for lunch now and con-
tinue right after lunch. It's just depending on how
long you are likely to be Mr. Walsh.

MR. WALSH: 1 expect at the outset a half hour My Lord.

THE COURT: Well, given that, and also I have some house-
keeping matters I want to bring up which will perhaps
take 20 minutes or so, so why don't we adjourn now.
You can either conclude now before lunch --

MR. FURLOTTE: I can conclude. There's only one para-
graph I wish to read.

THE COURT: All right. Okay.
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FURLOTTE: My Lord in a report on DNA, the report of
the New York State Forensic DNA Analysis Panel dated
September 6, 13989, which was a government issue, and
many members on the panel, and actuvally they have a
67 page report, and at page 7 - I don't think I have
to issue the whole report, the Crown mightn‘t like
it, but at least for my purposes when we're talking
about forensic differences that the crown's expert
witnesses are coming to court and stating, at page
7 it says "Most of the enzymes --

CODRT: Well, are you putting in new evidence now or

what?
FURLOTTE: No, it would be a -- No, no, it'’s not
putting in as evidence. Because I don't -- Well,

it's argument on --

COURT: Well, you want to adopt the argument in that
item by reading it.

FURLOTTE: Going to adopt the argument in here as —-

COURT: Go ahead.

FORLOTTE: Because I am saying that -- as I have been
saying, and I submit that the crown's expert wit-
nesses in their opinions said, there's no forensic
differences; that those are too subjective anad
they're not based on scientific facts so therefore
they shouldn't even be allowed those. So I want to
support that with this.

"Most of the enzymes used in characterizing
blood are not present in sufficient amounts
for forensic analysis in semen or other
bodily £fluids. 1In sexual assault cases
obtaining useful enzyme data from semen
stains is the exception rather than the
rule. Legal controversy about the
reliability of widely used methods for

enzyme analysis has reduced the uwtility
of the technigue in some jurisdictions.
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While its ability to discriminate
between individuals is vastly
superior to the ABO blood typing
system, enzyme analysis cannot pin-
point with specificity the source

of a blood stain. Rather where a
match is found the technigue can
generally demonstrate that the
probability of a match occurring by
chance is one out of a hundred. In
the rare case it may be possible to
demonstrate a 1 out of 50,000
probability of a random match. Such
limited degrees of certainty should
be insufficient in the criminal justice
context."

And to point out maybe once again, the fact that the
R.C.M.P. test that hair samples, one in forty-five
hundred, they are not allowed to court with those
figures and say that it even probably came. All they
could go to court and say was that it's consistent or
we can't rule it out.

THE COURT: Thank you very much. Now, I think we will
recess until 2 o'clock and then go on. I have no
great objection to going on now except we have had
a long -- |

MR. WALSH: No, and with the housekeeping matters it would
probably be a wise decision to break.

(NOON RECESS - 12:55 - 2:00 P.M.)

COURT RESUMES: (Accused present in prisoner's dock.}

THE COURT: Now, Mr. Walsh, you wWwere going to reply.

MR. WALSH: My Lord, thank you. Just as an initial item
since it was the last matter addressed by Mr.
Furlotte, although that report that he referred to
is not in evidence 1 would like to point out to the
court that the enzyme analysis that he's referring
to there has nothing to do with DNA evidence. It's

apparently a test that was developed in the seventies
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in addition to the ABO blocd grouping system. I just
make that as an initial point.

With respect to some’of the aspects - and, again,
I recognize Mr. Furlotte puts much interpretation in
the theory of when you should rebut and when you
shouldn't, if I don't cover some of the points that
he has raised I can make a statement that the crown
would hope that the court would not take that as an
indication that we accept what he said. I will
comment on some of the points that I feel are, at
least at this point, necessary to shed some light
on.

He indicated at the outset with respect to the
reasonable reliability, the Frye standard, and my
reference in argument to matters of weight for the
jury and perhaps I have abandoned the original claim
I have made in the prehearing brief, again, I think
Mr. Purlotte has misinterpreted, greatly, the
position of the crown and I can only recommend that
a rereading of the prehearing brief and the pre-
argument brief that I filed would make it, I expect,
very clear as to what the crown{s position is as éo
the nature of the evidence and what are matters of
admnissibility and what questions are of weight.

He has pointed out at one point that the
forensic community are furthering their own aims,
obviously, by promoting this particular type of
technique. Again, I would ask the court to remember
one of Mr. Furlotte's comments as to why he wanted
Doctor Carmody to testify about the molecular biology

and that is he had a high opinion of Doctor Carmody's

views, and those views would, separate from the
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R.C.M.P., support the very claims that the crown are
making here.

He made one statement that I would suggest is
completely incorrect, one of several. One is that
he read early yesterday that the R.C.M.P. are relying
on assumptions. Assumptions of Hardy-Weinberg,
assumptions of linkage equilibrium, etc., without
any statistical testing. Now, I don't know whether
he had that prepared from some material that may
have applied a couple of years ago, however, it's
a complete putting blinders on to the statistical
tests that were done in this particular regard, and
I refer the court to the non-parametric median
testing that Doctor Carmody did with respect to the
issues of Bardy-Weinberg equilibrium and linrkage
equilibrium and in fact Seymour Geiser was a favorite
topic of Mr. Purlotte's and, if you remember, Doctor
Carmody applied one of Seymour Geiser's recommended
tests for that, and I would ask the court to remember
Doctor Carmody's opinions that those tests indicated
no high correlations and that any low correlations
would not have any effect.

Another statement of Mr. Furlotte's that I
thought should require some comment involved that
there is no evidence of individuals from the province
of Quebec or from the province of New Brunswick in-
cluded in the data base. I simply at this point in
time wish to refer the court to volume 13, page 99
of the transcript of evidence which is the testimony
of his own witness, Doctor Shields, and it would be

very clear from there that that is not a position
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that Doctor Shields would support of Mr. -- Mr.
Furlotte's position in that regard is not supported
by the opinions of Doctor Shields, and I would refer
the court to that volume at page 99.

Again, I would go on, there is something that
requires some clarification in the crown's respectful
view and is ‘that Mr. Furlotte has dcne two things
that we take exception to. One is that he has mis-
interpreted and blurred the differentiation between
statistically different numbers and forensically
different numbers. The difference is this, My Lord,
to harken back to the evidence. The difference of
the famous numbers of the 5.2 milljion versus the 9.6
million, if you run Legere's data through the R.C.M.P.
or the FBI data base, those numbers in themselves
have no statistically significant difference at those
high powers, and that is the evidence of the experts,
particularly Doctor Carmody. They only differ by a
factor of two. You don't need the confidence --

The confidence interval will certainly demonstrate
that. But when you only move a couple of decimals
that shows that there is really no difference. Mr.
Furlotte's comparison at low powers is not appropriate
In addition to that then there are bin freéuehcies'
that are statistically different but have no forensic
difference because when you multiply the variocus locus
or the various loci, the various probes, you come up
with a number that is in fact no forensic difference
to it when it's multiplied over the appropriate loci.
It ends vup with no statistical difference. Those are

definite —- What is happening is that these
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concepts are demonstrated by the confidence interval.
They demonstrate statistical differences and they
demonstrate forensic differences.

I can't understand - I've tried to - but I can't
understand how Mr. Furlotte could characterize the
argument that although you may see statistically
significant bin differences but when you multiply
them across the loci there are no forensic differences,
and his argqument is, in quotations, it's a guestion
of feeling. BHe keeps using the phrase that it's just
a2 matter of how one feels -- a feeling of some kind
of subjective nature. And at this point in time I
would simply refer the court to Doctor Carmody's
testimony, volume 7, pages 42 to 43, and he clearly
sets out what he means by that and what he's setting
out is a mathematical theory. 1It's nothing to do
with subjectivity. It's a simple fact. If Mr.

Clexrk wishes ~ or the Court wishes later to simply
refer to exhibit VD-65, +that is not a matter of
feeling. What's exhibited in VD-65 which are all

the various frequencies that Doctor Carmody calculated
using the confidence interval are expressions of fact.
They have nothing to do with how one feels and I
thought that that was important that that be brought
out.

Mr. Furlotte mentions the excess homozygosity
being perhaps an indicator of Hardy-Weinberg equilibrium
and I would ask tﬁe court to remember that initially
that was thought it may be, although it was questioned,
it has been challenged by the Yale scientists in that
article, VD-53, but more importantly, if you look at

Jakobetz. In Jakobetz both Doctor Lewontin, Doctor
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Nadeau, Doctor Kidd, they all agreed that that is a
poor test for Hardy-Weinberq eguilibrium and really
nothing substantial can be taken from that Wahlund‘s
test because of the fact that we are dealing with
quasicontinuous allelic systems, and that there are
coalescence problems. There are problems in trying
to determine if it's two or one bands and so when you
are trying to determine if there is an excess of one
band it's an artifact, or according to the exhibit
VD-53, they have shown that at least from the data
base they're looking at it‘s proven to be an artifact
of the system. It has nothing to do with proof of
Hardy-Weinberg disequilibrium.

He says that Doctor Xidd appears to —- Mr.
Furlotte appears to indicate that Doctor Kidad is
raising these whole issues of confidence intervals
for the first time, and I would ask the court to,
in reviewing Doctor Ridd's evidence, I would suggest
to the court that you will see that that gquestion was
actually put to him by Mr. Furlotte and the evidence
would not support Mr. Furlotte's conclusions in that
regard. In fact it appears that the strength of
Doctor Kidd's evidence has driven Mr. Furlotte, in
attempting to lessen the impact of it, to make a
statement, not that you can accept or reject Doctor
Kidd's opinions but that he has gone so far as to
make a statement in this courtroom that most or a
lot of his arguments or opinions are those of a per-.

y
son, not of a scientist and, again, the logic applied
to that - the only conclusien I can take is that he

was driven to that extent by the strength of Doctor
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Ridd's evidence and his inability to distinguish it
in any other fashion.

Ee mentions - and, again, it relates to the
confidence interval, whether you apply 95% or 99%
confidence intervals it‘s all a matter of feeling.
Well, in fact the application - the evidence will
show that the application of 95% or 99% confidence
interval depends on what you want to demonstrate.
And when you apply 99% confidence interval you are
demonstrating that there is a wide variation because
you can say with over 99% confidence the figure 1is
going to be in this particular area. If you wish to
show less variation you apply less confidence. And
for forensic purposes it would seem from the crown's
point of view that you would want to apply 929% con-
fidence intervals, give the wide range, and gives
you a better scale, as I have indicated yesterday,.
from which to make your own assessment. So it's got
nothing to do - and again I wrote the words down that
he used - with feeling. It's got to 8o - it has
everything to do with scientific fact.

I was in one respect flattered that Mr. Furlotte
has made much of the prehearing brief that I had
written, initially, until some of his interpretations
of what I had said came out. I can only refer the
court and ask the court to look at pages 22 to 24
which is the area that I covered, and in fact I am
very confident and I am pleased that Mr. Furlotte
has referred to that particular section because I am
very confident that the complete reading of that
gection, not taken out of context, will demonstrate

the very points that we're making here, and I simply
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make one brief reference. At the very beginning of
page 22 I have said this:

"In this vein it is important to

appreciate the distinction to be

made between proof based on the

pure theory of mathematical

probabilities which is not per-

missible as evidence, and

statistical evidence based on

supportable facts, which is a firmly

established method of assessing the

probative value associated with

particular evidence."

The footnote for that particular statement - it
was my statement but I used a reference and I re-
ferred to McWilliams In Evidence and this particular
quotation at page 37 of the annotated footnotes, and
I have said this: "One text writer subdivides
probability theory" -- and perhaps this is where
Mr. Furlotte is blurring the lines -- "into sub-
jective, and that is based on one's feelings;
objective, for example, a game of chance; and
empirical probability, that is calculations based on
infermation acquired from data collection, the latter
of which the author points ocut would apply to DNA
pattern frequency." And the author I was referring
to was Doctor Lorne Kirby, a text writer, DNA Finger-
printing and Introduction, and if you remember in
Doctor Shields cross-examination he considered Doctor
Kirby's text to be an authority in the field. So,
again, I thank Mr. Furlotte for referring to that
particular section, however, his interpretation of

what's being said there is mistaken in our respectful

view. In fact when he refers to Kansas v. Washington

as an example of where we're using estimations, in
fact the opposite is that particular case has been

referred to and used in DNA cases as justification
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for what they have actually done, and I would refer

you in that regard to Wesley, Castro, Spencer,

Andrews. He's misunderstanding the difference betweep
an estimation and basing it on something other than
data collection. In fact what the Washington case
does is brings out - and he‘s gquoted from it and
perhaps I'll just refer to it My Lord: "Expert
testimony of mathematical probabilities --

THE COURT: What page are you on?

MR. WALSH: Page 23 of the prehearing brief. In referring
to Washington he made this -- Mr. Furlotte has re-
ferred to the statement:

“Expert teétimony of mathematical
probabilities that a certain com-
bination of events will occur

simultaneously is generally inad-
missible when based on estimations ...

And what he is actually referring to is his pet
theory that please tell me what is the probability
that two people - that two hair samples will be found
in the same room at the same time. That's the kind
of conjecture that the courts and the law will not
allow, and the particular reference to the Collins
case which is the most famous case in the United
States as to the misuse of statistics is a sub-
stantiation for that.

The other aspect that I felt was deserving at
least of some comment is that he has not addressed
the question of the fact that his own expert has
apparently endorsed DNA typing and interpretation.
That his own expert has endorsed the findings with
respect to - or at least the implication would be,

and the direct evidence, that he endorses the findings
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in this particular matter with respect to the
matches, and when it came to the fact of trying to
handle or deal with the fact, and I say fact, that
his own expert considered that the calculations that
he made to mean that the matches demonstrate rarity,
in his words exceedingly rare, these particular matches
that are shown in VD-88, and when he came to try and
deal with that particular issue he makes the state-~
ment oh, but we were only using Nichols and Balding
for this purpose, to show that there are people
correcting, and you cannot -- Really, what he is
saying is you can't rely on that. The reliability
has not been shown. 1 don't remember Doctor Shields
saying that the Nichols and Balding test was un-
reliable. In fact my understanding of Doctor
Shields' testimony, and I would suggest it's supported
by the evidence, is that the particular test that was
applied, Nichols and Balding, is in fact a correction
factor for substructure, and this comes in con-
junction with another statement of Mr. Furlotte that
we don't know the degree of substructure and there-
fore they can't correct for it if that was his meaning.
What in fact Nichols and Balding has done is used

the highest degree of inbreeding or substructure ever
seen in the world, and if that's not overcorrecting

I don't know what is. So assuming for a moment that
Doctor Shields is not using unreliable formulas and
bringing them before the court, keeping in mind that
he has used the same test - he applied it in the
Passino case, United States, that if in fact the

Nichols and Balding test is reliable even applying
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Nichols and Balding, and if you look at VD-121 you
will see that the matches show rare events - they
still show very rare events if you overcorrect to the
extreme for any substructure assuming, and I won't
get into it, assuming for a moment that you accept
that New Brunswick or at least the area where the
crime i§ committed has somewhere between the highest
in Eurcpe and the highest ever seen in the world of
substructure, but even allowing for that, and even
applying that to what he has found by band sharing,
the evidence will show that they still come up with
exceedingly rare matches. And it would be something
that certainly he could give to the jury and
demonstrate to the jury but the crown, again, will
be content to point out the weaknesses in that
particular logic. But even as I say, and I said
yesterday, putting Mr. Furlotte's case in its best
possible light, that's the bottom line, and you can
only draw from it. You cannot, I would suggest,
reasonably and rationally suggest that but that isn't
the purpose we applied the test when in fact all we
want to know about the evidence is what is the
effect, not so much what was the purpose of the per-
son calling it. If the effect is to show, which it
does, that if we put the defence case in its best
possible light, they still have very rare pattexns.
With respect to the actual findings of Doctor
Shields on the gquestion of substructure and the extent
as high as in Europe, Mr. Furlotte d4idn't seem to
have the same reluctance as he had with Nichols and
Balding in commenting that perhaps that's not a

reliable test to demonstrate band sharing. I under-
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stand from the evidence that band sharing is some-
thing that's used in multilocus probing, and I under-
stand from the evidence that - and I know that the
evidence will confirm that - and I mentioned this
yesterday, that Doctor Carmody would not agree that
band sharing was an indicator of inbreeding but true
excess of homozygosity, if you could truly prove it
would be, and that some of the tests that Mr. Furlotte
had Doctor Carmody 8o with respect to comparing bands
and bands in that particular type of reqgard Doctor
Carmody's answer was that you're dealing with
pathetically small samples to derive any kind of
statistically valid conclusions from that. And,
again, I am not going to rehash what 1 said vester-
day but it flies in the face of all logic in terms

of the scientific opinions that had preceded him,

and I ask you to comsider his particular experience
in this regard and his understandings of human
demography.

The other comment that I couldn't help but
write down is that Mr. Furlotte has come to the
conclusion that after all these days and all this
evidence that DNA typing could be eguated with a
blind man providing eye witness identification.

I don't see how he could even possibly get by with
that particular statement because it's all rhetoric
and certainly not backed up by any logic in terms

of —- I suppose it would be if we ignored the five
crown witnesses and Doctor Shields and ignored the
150 or 130 exhibits that we have filed it probably

it may be a proper statement.
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The final comment I wish to make with respect
to Mr. Furlotte's summation yesterday afternoon and
all this morning and is that the politesse character-
ization that the crown would give to his summation
that he provided to the court in defence of his
client is that he has taken the most outrageous
liberties with the interpretation of the facts and
the law that I have ever seen or ever read about or
ever heard in relation to what has occurred here in
the last three waeks or so0, and because of that I
expect, and perhaps unfortunately, it makes it
difficult to respond to each and every discrepancy
that the crown sees with respect to what he's saying
is the evidence that has occurred or has been called
in this particular courtroomn.

Thank you My Lord.

THE COURT: Thank you very much Mr. Walsh. There were two
little points, one in your post-trial brief - or at
least the pre-argument brief. At the foot of page
10 - I haven't got it right here - but I think at the
foot of page 10 there was a reference there to some
of Doctor Shields' testimony and you left the volume,
which would be 13, and the page number blank. Could
you - presumably you will provide that, will you?

MR. WALSH: Yes. When I wrote that I didn't have the volume
but I will include that. I believe it will be in the
brief that I filed.

THE COURT: Well, now that concludes the -~ You have
nothing to add Mr. Furlotte. That concludes it.
There were a few other - there were a few points I

wanted to bring up just generally here. One is the
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-~ I am going to take the matter of the voir dire
under consideration. We do have the arrangement, as
I prescribed yesterday, that I think I suggested that
within one week - let's make it 10 days which brings
it to a week from the coming Monday which from typing
points of view and so on perhaps it's more realistic,
you will file your brief but you will be confining
it, Mr. Walsh, to the argument that you have made.

MR. WALSH: Argument I made yesterday.

THE COURT: And with the guotations which you referred to
but which you didn't read off in your argument. And
you will have a copy of that to Mr. Furlotte by say
a week from Monday and then Mr. Furlotte will have
ten days from that time, if he wishes, to respond to
anything in that brief, to file a brief with the
crown and with the court. Then Mr. Furlotte had
raised yesterday the possibility that he might wish
to make oral representations if there are new matters
brought up. I said yesterday and I reiterate today
that I think it's probably unlikely that that will
be necessary but if you do feel, Mr. Furlotte, that
you want to bring up - or if the Crown, as far as
that goes, feels they want to briﬁg up something
further in argument, perhaps you could get together
and reguest of me through the clerk or otherwise and
we will arrange at some --

MR. FURLOTTE: My Lord the only reason that I could foresee
my wanting to bring it up orally is if the crown sub-
mits something in his written brief totally new from
what he presented in his oral brief which you already

said that you would reject and send it back to him.
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So in case you don't reject it and send it back to
him then I feel I would have to for the benefit of
Mr. Legere make oral arguments so he can hear them
alsc and not just yourself.

THE COURT: Yes. Well you can get together with Mr. Walsh
if you feel there are further oral representations
required.

There is one other thing that I had mentioned
with regard to further matters or further argument
and that is that I'm not going to immediately give
an answer on this, and I think it's very probable,
actually, that I will give my reply at a continuation
of this voir dire which will convene immediately
after the jury has been selected. I don't think I
am going to do it before that. I explained earlier
in this voir dire that I am going to leave my options
open until the late date because of the possibility
that the Supreme Court of Canada or some other appeal
court in Canada may bring down judgments or decisions,
not only on the —-- I think it's unlikely on the DNA
matter because there aren't that many matters before
the Canadian courts but certainly on the body sub-
stance aspect of it. My delay in giving a decision
until August 26th or thereabouts hopefully won't
prejudice the crown. Certainly as far as your DNA
evidence I think you had indicated, Mr. Walsh, that
that would come late in the trial; that you would be
disposing of the factual evidence before you got into
DNA,

MR. WALSH: That's correct My Lorxgd.
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THE COURT: Oxr perhaps Mr. Allman it was but one or the
other brought that up.

What I envisage is —- Just on this point of
further representations, I would appreciate it, Mr.
Walsh, if you would continue to feed to Mr. Furlotte
and myself copies of any further - and there will be
coming along from time to time - further judgments
from the United States courts.

MR. WALSH: That was my intention My Lord.

THE COURT: 2and Mr. Furlotte get his copy, and if any come
to your attention, Mr. Furlotte, that Mr. Walsh
hasn't provided if you wouldn't mind doing the same,
and you send a copy to Mr. Walsh and a copy to me if
you wouldn't mind. 1If there are, and mind vou the
Supreme Court of Canada perhaps before August could
comne down with decisions on body substance questions,
I don't think there are any matters before the court
now - they delivered 7 judgments yesterday on a variety
of things, but if they do I would hope that one
counsel or the other would send - or both counsel -
would send me copies of the decisions that are
relevant. And if counsel feel that they want to make
further representations on any new law that developed,
again, if you would bring that to my attention we
could perhaps reconvene the voir dire hearing at any
time, or at some suitable time say in mid Rugust or
something like that, and I would hear argument on it.
Again, that's probably not going to be necessary but

I just wanted to look after the eventuality.
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I said earlier in the voir dire that I would
enlarge -- Mr. Furlotte had asked that the expert
witnesses for the crown on the DNA aspect be excluded
from the courtroom while the other witnesses testified
or while the -- until they had testified themselves
and I refused that application and I indicated at the
time that I would give further reasons at sometime
in the voir dire. Actually I had intended to do it
the same day - later the same day or the next day or
something but I haven't done it up until now and I
merely say at this stage that I don't think really
it's necessary for me to enlarge on the reasons I
gave at that time. Whether witnesses are excluded
is a matter of discretion, judicially exercised of
course by the Court, by the presiding judge, and I
felt that an insufficient case had been made out for
the exclusion of witnesses at that time. Certainly
I have in the past, and will do it in the future,
will exclude witnesses in proper situnations but I do
it somewhat reluctantly, I think, I might say, be-
cause the need for it is not always apparent. I
quite recognize the fact -- I'm mentioning this
because it might - it's likely, I suppose, to come
up perhaps at the oncoming trial, again, and I would
indicate that I have always made a practice of rather
reluctantly granting an application of that nature
unless it can be shown pretty clearly that a defendant
will be prejudiced@ by having another witness hear
what some earlier witness has said. I take that
attitude for a number of reasons. Firstly, in most

cases, of course, before a jury there has been a
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preliminary hearing and witnesses do know in advance,
either through counsel - crown counsel say, or through
the witnesses themselves, or through reading the
transcript or through being present at the preliminary
hearing, they know what other witnesses are going to
say anyway. There hasn't been any preliminary hearing
here but I understand that statements have been pre-
pared by all the witnesses and I think that those

have been given to the other side, or given to the
defence, and I would imagine that crown counsel if
there are discrepancies between what witnesses are
saying these have probably been discussed, quite
legitimately, by crown counsel with those witnesses,
or certainly will be before they testify anyway.

As far as expert witnesses go I don't think
there are as compelling reasons for excluding
scientists, people who are going to give expert
testimony, as perhaps there are in the case of people
who are just going to testify as to factual situations,
what time something happened or what the color of the
tree was, or the hour, or how long the gun was or
something of that nature. That type of thing. If
there are individual witnesses which either side
wishes to be excluded while some other particular
witness testified I would ask you to limit any re-
quests for exclusion to that type of situation.

You know in all my years of experience on the
bench I haven't known too many witnesses to lie.
Witnesses tell the truth, and I think this is true
more perhaps in a jury trial setting perhaps than it

is in the provincial courts where perhaps the setting
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isn't gquite as formal and there is no jury present
and so on. I think most witnesses try to tell the
truth. It doesn't mean there aren't some who do lie
because 1've certainly seen it myself, but the number
it would be is extremely small or the proportion is
extremely small.

There's another factor about exclusion of
witnesses, of course, and that is where a witness
is excluded while another witness testifies, and if
their two stories do match and there's no discrepancy
it puts a trial judge in a position when he charges
a jury that he's almost got to point out that that
evidence of the excluvding witness may have greater
weight because it matched up than if he had been
present and heard it. It's a thing that can back-
fire to some extent.

There is another factor in the matter of ex-
clusion of witnesses too and that is that witnesses
in a trial share with all members of the public the
right to be present at a trial which is held in
public and of course when you exclude them you're
transgressing on that right and therefore it's not a
thing that should be -- The right of removal or
exclusion shouldn't be exercised lightly.

Well that's all I have to say about that. I'm
just trying to give a little guidance as to what
might occur at the trial.

I have got here zbout the decision on the voir
dire. In a normal trial the voir dire would be held
during the course of the trial and the crown 1 suppose

in most cases anticipates that the evidence sought to
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be entered will be entered, whether rightly or
wrongly, and has its witnesses available and I
suppose the same would apply here. If the evidence
isn't admitted the witnesses can be sent home.

May I ask you Mr. Walsh, or Mr. Allman, it
would be my intention as soon as the jury is selected
to proceed immediately with the crown’'s case. If
you don't have the answer on the voir dire questions
does that pose an embarrassment as far as the first
or second day's evidence is concerned? Assuming you
will have -- you will have the answer immediately the
jury is selected. You're prepared to go right ahead?

MR. BRLLMAN: As far as the voir dire aspect of it is con-
cerned I don't think that will present a problem
because as Mr., Walsh indicated we will be calling,
if we do call DNA evidence and so on, that will be
well into the body of the case. I d4id want to ask
Your Lordship what you propose to do about starting
the evidence because -- and I have a number of other
comments regarding jury selection. You are proposing
to start Auvgust the 26th. We really don't know how
long that process is going to take.

THE COURT: It's going to take one day or two.

MR. ALLMAN: Well, if we kave that guarantee, and we really
don't. I mean the fact is Mr. Furlotte can take a
certain length of time - and I'm not criticizing
him - it's we don't know it's going to be August the
26th. We just don’t. Or 27th.

THE COURT: Let me say before you go on, unless you have a
particular question, but I was going to deal with

this matter of what's going to happen on the 26th.
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Would you care to have me say that - review that
first.

MR. ALLMAN: Fine, because I do have some comments on jury
selection.

THE COURT: All right, then you can come along later.
i made a2 few notes yesterday. I had one note here
the agenda for the 26th. The hearing on the 26th,
of course, will mainly be concerned with jury
selection. I say it may take one or two days. That's
an estimate on my part. I have in mind asking the
sheriff to call a list of 350 jurors. Now, based on
the best statistics, on the election list and the
voting list which are now five years old I believe,
from which the voters are -- or the jurors' lists are
prepared, we would perhaps get 225 or perhaps 250
jurors present at that time. There's no courtroom in
this judicial district or in the province where you
can get that many jurors at the one time as is
necessary into a courtroom and, therefore, I have
arranged with the sheriff for the use of the theater
in the Oromocto High School which has a large
auditorium. I think it's capable of holding 3 or 400
or something like that, and if 250 people from that
list turn up that day they can be accommodated there.
I don't like sitting in a building like that. This
type of thing has been done before. I had a trial in
Newcastle once with 8 accused and there were 250
jurors summoned or 200 some, and we sat in the
Beaverbrook Hall, or whatever it's called, in Newcastle
at that time. I was up on the stage. I forget how

we distributed people. Here, what we would do, there's
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quite a large stage there, it‘s only slightly
elevated above the floor of the theater and we'll
have to arrange for a judge's bench, tables for the
clerk and reporter, and a prisoner box, and the jury
box can just be 12 chairs with a sort of segregated
wall in front of it or something, and two tables for
counsel, very much as here, and we'll be conducting
the court on the stage of the theatre and the jury
panel will be seated down below. The same facilities
as we have here will be duplicated there in the

high school.

The trial, again, estimates might vary as to how
long the trial itself might take. My best guess would
be that it will take about 8 to 10 weeks. That is
perhaps something less than figures you may have
heard earlier. I think the trial should be completed
say in ten weeks. But even with a ten week trial,
that's over two months, there are an awful lot of
people who can't serve as jurors and have to be
eliminated because it simply works too much of a hard-
ship on them to serve that length of time, particulariy
if they have one person buginesses or they -- What
are they paid now? $25.00 a day is it, or.sopething,
jurors are paid. Well, they can't live on that sort
of thing, supporting families and so on, and there
are a lot of people who will plead that they can't
afford the time and will have to be relieved. There
will be quite a few others, of course, who will have
failed when they were given their original notices
that they are on the jury list - would have failed to

advise that they are looking after elderly people, or
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children who are in school, or who are over-age, and
so on, and their names are still on the list, so guite
a portion of that 350 would be people who fall into
that category and 1 would like to get them eliminated
even before August the 26th. Actually, what I have

in mind is preparing with the sheriff some sort of a
letter to go out with the jury notices. I wouldn't

do this without providing counsel on both sides with

a copy of that letter and giving you a chance to
object if you feel there is anything in it that there
shouldn't be, but it would ask people who would not

be gqualified to serve, who are over-age, or who are
removed from the judicial district, or who are looking
after children, or old people, or who have illnesses
and can produce medical certificates, I would ask
those people to report the fact to the sheriff and
provide whatever evidence they can to the sheriff and
a ruling can be made or they can be discharged. This
is normally done in jury trials anyway. I would like
to get rid of those people beforehand. Now, if there
are other people who say well I can't serve because I
can't afford that amount of time that type of person,
in my view, should be required to attend on the 26th
and they can present their reasons at that time. I

am not going to take it upon myself as a judge to
excuse those people. I don't think that's fair either
to the crown or to the accused. I don't think a court
should be releasing people on that type of ground.
There will be people who will raise that objection and
I will invite them. As I indicated earlier at the pre-

trial hearings, it's my practice to address the jury
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panel and to tell them - outline to them how the jury
is selected. Talk to them or tell them about the
different types of challenges, stand asides, and so
on. I will also invite them that as their names are
drawn and they are called up to be sworn that they
indicate if there is some reason why they can't serve.
Presumably at that time we would be down to people
who can't serve because they can't afford to take,
say, 2% months to do it, and then we will have to
decide. Perhaps counsel can agree. I would hope that
counsel could agree if some man says look, I've got

a contracting business, there's no way that I can

be away from that business for 2) months in the fall.
I would hope that counsel could say well, look, let's
let him go. I am sure the crown don't want to use
their stand asides up on something like that. It
surely could be agreed.

I will be explaining the matter of challenges,
and I don‘t want to get into the matter of challenges
now, what type of challenges. I gather that very
possibly the defence might wish to exercise challenges
for cause which they have the right to do. The trial
- the earlier trial in Moncton indicated that
reliance was put on the challenge of cause on the
ground of lack of - what's it called?

MR. ALLMAN: Not indifferent.

THE COURT: Not indifferent. Lack of unindifference, or
whatever it's called, between the crown and the
accused. Mind you, it's embarrassing to a defendant
in a case like this if the defendant has to challenge

every juror as they come forward on the ground of
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being not indifferent because what you're doing, you're
accusing that juror of being biased, and if there's
anything that's going to make a jury biased I suppose
it‘s being accused of being biased.

An accused, here, has what - 12 challenges I
think - 12 challenges in this case, and, mind you,
if a trial within a trial is held to determine whether
a juror is biased or not, or not indifferent, and
he's found by the mini jury to be indifferent, is that
the word, unbiased anyway, then the accused has to
decide well then do we use up one of our peremptory
challenges to get rid of this witness. Well, having
challenged him and called him biased the accused has
almost got to use one of those 12 peremptory challenges
up and, of course, there are only 12 of those
peremptory challenges.

I would ask counsel to do this. Perhaps you
paople can get together beforehand. Are there - is
there any question that you would like me to ask
jurors. They will be called up four at a time. Are
there any questions or question you would like me to
ask them to narrow down the cases that you might want
to challenge on. For instance, there is this
question of a publication or something here, the
booklet that has been sold - the book that's been
sold in the stores. 1If the Moncton experience is
any indication it would suggest that there may be a
feeling that that has prejudiced potential jurors.

I think the challenge for cause on the ground
of lack of indifference was I think made against a

good many jurors there, if I recall correctly, and
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I don't -- it's my recollection also from looking
quickly at the transcript that actually very few
people had read the book or had even seen it. I
think somebody had a friend who might have read the
book or some darn thing like that.

What I am saying is do you want me to put a
guestion to the jurors: have you read a certain
book? Are you familiar with the book? Bave you
seen it or are you aware of if? Are there guestions
of that nature you would like put so that that would
narrow down the number of cases where you might want
to exercise your challenge. You get the point I'm
making here anyway, so you people can talk about
this. I'm not going to talk to you before that day
about it. On that morning if you want to propose
that.

I will be instructing - and 1I'll say this
flatly - I will be instructing the jury before the
selection and in my general remarks to them that the
criterion for jury service - I'll be instructing them
along these lines, not using these particular words
perhaps, that the criterion for jury service is }
whether they can act objectively or not. It's not
whether they have made up their mind beforehand;
whether they have read books and books and books on
it or read newspapers one after another; or whether
all their friends have told them that an accused is
guilty or is innocent: or what opinion they may have
formed beforehand; the prime guestion and the criterion
is can they put everything out of their mind that they

have heard beforehand and can they decide the case on:
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the basis of what they hear in court. And I will

say that I have went through quite a few jury trials
where it has been demonstrated that jurors are able
to do that and I think jurors do take their duties
conscientiously and pay attention. I have never --

I think I may have commented earlier in this trial -
or if I haven't I certainly have in other trials -
that I have never known in over a hundred jury trials
that I have presided over, a juror to miss a single
word of evidence through any day of the trial. I
qualify that by saying that once in Carleton County

a fellow sat in the front row and went to sleep but

I think he had been to the tavern at noonhour, but
that is the only - the only time out of what - twelve
hundred jurors that would be represented.

Well, I am not going to say anything more. I
am just trying to give you a little general guidance
on this matter now. We'll come back -- Do you have
any particular guestions at this time that you =--

MR. ALLMAN: Well, I have some observations to make at what-
ever time is appropriate.

THE COURT: Well, let me run through the rest of the thing
and then we'll come back to anything you have.

On the length of the trial there, bearing in
mind the procedures that I have suggested and
realizing that there will be perhaps some trials
within a trial to deal with we don't know how many
jurors, perhaps a few, if the result - if a few are
challenged for cause on the ground of indifference
the accused runs out of peremgtory challenges,

een

standing those people who have/accused of being biased,

it's not very likely that the process is going to
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continue through very many more people after that.

If we can get down through guestions asked by the
court of witnesses who might have read a book or
might have had some reason to be bias or prejudice,

a particular reason, then perhaps the trials within

a trial can be confined to those people, and if that
were the case I would suggest probably there aren't
going to be - based on the Moncton experience
certainly, and what I have witnessed in Fredericton
and my own experience as far as sales of books go and
that type of thing, I would say that it wouldn't take
very long. So I can't really see —- Possibly the
jury will be selected the first day and if not the
first day certainly the second day I would say. It
could go on longer, I don‘t know. But, anyway, what
I would have in mind is that as soon as the jury has
been selected then we would move over here to this
courtroom and we would have our -- we would proceed.
We would probably resolve into the voir dire which I
would give a decision on the voir dire questions at
that time, and if it's late in the day well then we'll
send the jury home and tell them to come back the
next day or if it's early in the day then we'll put
the jury in the jury room there while we deal with
these other matters and continue on that day. But

I do see going on and I think it's likely that there
will be Monday, Tuesday -- there will likely be
Wednesday, Thursday and Friday of that first week for
the crown to call witnesses, 50 it should have wit-

nesses available from say Tuesday on.
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Does that answer your question or do you have

something else just on the jury question.

MR. ALLMAN: I have a number of things on the jury gquestion

THE

THE

and I don't know when Your Lordship has finished your

observations on this so I-~

COURT: Well, I think I have --

ALLMAN: And I imagine Mr. Furlotte may have some

observations to give too.

COURT: Yes. Well, I think I have covered everything,

I think, that I want to say about jurors. Do you

want to speak to the question of jurors?

ALLMAN: Yes, I would appreciate doing so My Lord.

First of all with regard to the location arrangement,
going over tc the high school, I certainly have no
observations at all to make on that. With regard to
the size of the jury panel, in light of the number of
people who may well have valid excuses not to show
up, and in light of the fact that there may be some
challenges for cause that are successful, I would
think that 350 was an appropriate number. I would
like to know if Mr. Furlotte has any input that he
feels he should make on the number. I wouldn't want
a number that he felt was inappropriate. At least I
would like Your Lordship to hear if he has any input
on that.

With regard to the challenge for cause, and I
can be fairly brief about this, there have been a
number of recent decisions, Supreme Court of Canada
decisions among them, and it's getting to be a fairly
complicated branch of the law. Your Lordship's
observations are very helpful and I would hope would

be correct. A moderate, restrained challenge for
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cause I would think could be completed in one or two
days. I want to know what Mr. Furlotte's position is
on that. I may be being gloomy but I suspect you are
going to be faced with a challenge for cause of every
single witness - of every single juror. Now —-

THE COURT: Well I can tell you there we're pot but I mean
I'm not ruling on that at the present time.

MR. ALLMAN: I am prepared —-—

THE COURT: I don't feel that we can put Mr. Furlotte on
the spot here today to say what his policy is going
to be. Be hasn't seen the jury list. I don't think
we can —--

MR. ALLMAN: I think Mr. Furlotte has indicated before at
some of the previous court proceedings that that will
likely be his position. I think - and I can be
corrected if I'm wrong about any of this - but I
think his position is there has been so much pre~
trial publicity, including but not limited to the
book, that he feels that every juror may be potentially
biased and therefore he will wish to challenge every
juror. If that is the case - and, as I say, there's
a good deal more on this and I'll come back to that
in 2 moment.

THE COURT: Well, if he were to do that wouldn't I have to
protect his client against him. I'm not saying this
will arise but surely I can't go along letting the
defence counsel challenge every juror of being biased
and then hoping to get a fair juror.

MR, ALLMAN: I don't want to get into the merits of whether
Mr. Furlotte could or could not successfully challepge

every juror for cause. Not at this stage at any rate
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THE COURT: I think you're being unduly pessimistic here
Mr. Allman.

MR. ALLMAN: Everything I have seen so far ip these pro-
ceedings leads me to believe that we should err on
the side of pessimism rather than optimism when it
comes to -~

THE COURT: I think we have made extremely good progress
with the thing. It's been slow and we have taken more
time than I had hoped it would require but things have
moved along.

MR. ALLMAN: We will have our ~- Let me say two things.
The first is T would think it might be appropriate
for counsel, crown and defence, if they wish, to give
you our submissions on the appropriate procedures
under the current state of the law for jury challenges.
We could do that either orally or if Mr. Furlotte
will waive his objection we could do it in written
briefs. Whether you want us to do that or not, or
whether Mr. Furlotte wants to do that I don't know.
It might be. 1It's just a suggestion.

THE COURT: Well, I have no -- I want all the guidance
I can get on the thing. I think T have got a pretty
good idea of what the law is on the thing now. As
you pointed out there are a number of recent cases
on the thing.

MR. ALLMAN: I certainly wouldn't want to try and teach
Your Lordship - well I'm sure you know better than
we do - the law that --

THE COURT: Oh, I need -- no, I don't really.

MR. ALLMAN: But it never hurts to exchange information.
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THE COURT: I'm very humble. Always open to instruction
on these things.

MR. ALLMAN: I thought that might be an idea if Mr.
Furlotte -—- I'd like to know what Mr. Furlotte
feels about that.

THE COURT: Well, we'll hear what Mr. Furlctte -- Firstly,
Mr. Furlotte, what about the numbers and then,
secondly, only if you want to, express an opinion
on these other matters. I'm not saying that you have
to, but if you can give any guidance or if you can
put Mr. Allman's mind at rest on any of these points.

MR. FURLOTTE: As far as on the numbers, My Lord, I suppose
it's very difficult at this time for me to tell the
Court what the appropriate number would be since I
don't know the restrictions that His Lordship might
put on my challenging for cause. As you have already
stated, you have no intention of allowing me to
challenge everyone for cause or a lot of people for
cause because you might feel it's in my client's
best interests for you to take control of the case.
So --

THE COURT: Let me just interrupt there for a minute Mr.
Furlotte. What I am saying is that -- Well, let's
suppose we don't have these questions. I have
suggested perhaps you or counsel can - other counsel
can propose gquestions that I might ask that would
serve an advantage for yourself or sexrve an advantage
for counsel on the other side to narrow down the
number of people that you might want to challenge,
or that you might want to challenge for cause. I
can see a definite benefit in that as far as an

accused person is concerned.
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MR. FURLOTTE: I expect there's going to be a number of
questions that once co-c¢ounsel, Mr. Ryan, and myself
get together that we are going to ask the court
probably to put to a jury panel before we even start
the selection and I --

THE COURT: I want to make it clear at this time, I'm not
offering to ask every guestion that's proposed by
counsel. I am going to reserve the right to myself.
I mean the responsiblity of supervising the jury
process, the jury selection process, falls on the
court and I will reserve to myself the right to decide
what are proper questions to be asked.

MR, FURLOTTE: My Lord, with all due respect I've been too
busy to even read the Keegstra case yet on jury
selection s0 I don't even know what the up to date
law is from the Supreme Court of Canada on my ability
to challenge for cause so it's very difficult for me
to comment on that at this time. But I can only --

THE COURT: Well, let me say this. Supposing there are no
questions asked and supposing on the first juror
called, there are 250 jurors to be ~- the order is
determined of course by drawing the ballots out of
the box, the first four are called up and suppose the
first one you challenge for cause on the ground of
bias. Until recently I would have been inclined to
say you have got to establish for me that you have
some good ground for bias. I doubt if I'm going to
do that on the first one. We'll have a -- I'm just
speaking theoretically here now, or academically, we
have a - and suppose though you indicate look, I
don't know whether this person has read a book that's

been published or available for sale, we have a trial.
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within a trial, and it's determined and it emerges in
the answers from the juror that he has never heard of
the book, or he has never read it, or he has never
seen it, or he may have heard of it but he has never
done anything else, and he has had no particular
pressures on him to determine the thing one way or
the other, and the mini jury says the challenge is
not well taken. You then have to decide whether you
are going to challenge him peremptorily. If you
don't challenge him peremptorily then he ig sworn as
a juror. And then the second one comes along and
you go through the same thing, and if we get down to
six jurors, all of whom have said 1 have never heard
of the book before, well I'm not going to let you go
through two hundred and fifty people on the ground
that those two hundred and fifty might have read the
book. I'm going to say at some stage look I'm going
to ask these people, whether their answer is on oath
or not, I'm going to ask them have you read the book,
and if they say they haven't read the book or they
haven't seen the book or whatever and you say well I
still want to challenge them I'm not going to permit
that challenge to be put to them.

MR. FURLOTTE: No, that's fair comment.

THE COURT: I‘m merely giving you an indication now about —

MR. FURLOTTE: That's fair comment. If a person says they
haven't read the book then it‘s pointless for me to
even cross-examine or ask him questions about what
influence it may have had on him. It's irrelevant.

THE COURT: But I can't see, really, from a practical point

of view, there seems to be some Fear perhaps on Mr.
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Allman's part and perhaps you might feel that there's
a possibility yourself even of going through 250
pecple all with mini trials and --

MR, FURLOTTE: I can tell the court right now as a matter
of record, I have had numerous people approach me
and whether jokingly or seriously ask if they could
get on the jury so that they could convict Mr. Legere.
Now I have to protect Mr. Legere against people like
that who may be coming to court who would hide their
true feelings about the presumption of guilt of Mr.
Legere so that they could have the pleasure of con-
victing him, and I have to protect Mr. Legere against
that and I am going to take whatever means is
necassary, which --

TBE COURT: Yes, but what is your reaction to my suggestion
that if you challenge peremptorily on the grounds
of lack of indifference all 250 people on the jury
panel - in other words you accuse them all of being
biased, you are going to come up with 12 -- Well,
you don't get through the whele panel because you run
out of peremptory challenges and the crown no longer
wants to exercise stand asides so the jury gets
selected somewhere along the line. You know. The
mini jury are not going to find people who say that
they can decide the matter objectively and can con-
vince those two jurors that have to determine the
thing, they're not going to reject those Jjurors.

MR. FORLOTTE: Okay. If I am given the opportunity to
question potential jurors, which I hope the court
will allow me, there is a good possibility that it

will never have to go to minijuries and it's only
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when I feel very strongly that they are hiding their
true feelings about whether or not they can be
objective that I will want to put it to a mini jury,
and if once it's put to the mini jury, and I felt that
strong in putting it to the mini jury, and they say
no, it's okay, then I'll probably use my peremptory
challenge. But I have to be able to screen those
jurors by whatever legal means I have.

THE COURT: Well, I think we have all -- Well, as far as
the number is concerned you have no objection to 350.

MR. FURLOTTE: My Lord with your optimism definitely 350
would be sufficient. With my pessimism it may not be
sufficient. And you might be gquite surprised that
maybe under the 250 that show up we may only end up
with about 40 because maybe they will all exclude
thenmselves. That they themselves say that they
can't be unbiased.

THE COURT: Well, the only reason - you know - I'm not
directing or I don‘t have in mind a panel of 350
because I anticipate any great difficulty in getting
a jury. The large number is dictated by the fact
there are going to be such a large percentage of
people who aren't going to be able to devote that
time to it.

MR. FURLOTTE: I agree with that.

THE COURT: If it weren't for the time factor, if this were
a one week trial or a ten day trial, I would say look,
let's bring in a 100 people and have a crack at it.
Mind you, we will have the sheriff with a bus - a
couple of buses I suppose, standing aside so that if

we run out of jurors he is going to have to go -- or
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perhaps the best way to do it would be high-jack a

bus coming down from Fredericton and drive them right
to the school where we will unload the passengers and
decide on that. There is a provision under the law is
what I'm alluding to to go out and - what is the
expression?

MR. ALLMAN: Talesman.

THE COURT: Talesman. That's it. I did it once in
Dalhousie at a trial up there in a criminal negligence
causing death trial about 20 years ago and it was at
12 o'clock noon when we ran out of jurors and the
sheriff said yes I'll bring in 15 more and he brought
15 more in and the jury was completed. The jury
selection was completed shortly after that and the
accused, who was probably guiltier than the gevil,
was acquitted, and it later turned out he had gone to
the pub and brought them all in and of course the
consumption of alcohol —-- Be had gone to the tavern
and brought them all in from the tavern.

Well, I don't think we can --

MR. FURLOTTE: So there's no way T can agree that that
number is sufficient at this time.

TRE COURT: Well, I have got to -—- 1I've given you the
opportunity to comment on it.

MR, ALLMAN: I will have my witnesses ready for - subpoenaed.
We will have witnesses available on August the 28th.

I just want to know one thing. Mr. Furlotte
resolutely refused to commit himself to what number
he expects to challenge so insofar as I am concerned
he may be going to challenge 250. He never said he

wasn't.
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COURT: Well, the Court has a little control over
what —-— I mean the challenges may be exercised
but the court has the control over how many challenges
are allowed to be tried. Bnd I'm not saying that by
way of threat because I'm going to take - I'll
certainly bend over backwards in favour to an accused,
but if I see that we are going through dozens, as I
have said before, of jurors and nothing is being
accomplished well we're going to put an end to what-
ever practice is going on up to that point.

FURLOTTE: My Lord I understood our last day in court
that we Were going to be selecting the jury during the
week of August 26th and start the trial proper on
September 3rd.

COURT: That got into the newspaper --

FURLOTTE: Have you since changed --

COURT: VNWo, that hasn't -- The newspapers have been
reporting that but it is nothing I have said.

FURLOTTE: Oh, I'm sorry, I misunderstood that too

then. Not just —- I didn't get that --
COURT: It was always my intention and I think I -- I
hope I've -- We diéd say -- I may have -- well, I

don't know. Nop. Originally we planned on starting
the trial proper on September the 3rd, the day after
Labour Day, and then I think at one of the pretrial
hearings or in my notes to the pretrial hearing or

in something or other, I indicated to counsel that

I thought we should start on August 26th because the
reason being that a schoolhouse wonld be available at
that time and we would have access to a larger

facility for a courtroom at that time. But it was
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always my understanding that the whole trial would
start on that August 26th date. I do want to get
underway that week because --

MR. ALLMAN: Would August 28th be all right to issue my
first subpoena for or do you think I should make it
the 27th? I mean can we be that optimistic?

THE COURT: I would suggest that you have a token witness
available on the 27th.

MR. ALLMAN: Fine.

THE COURT: Mr. Furlotte may fool you completely and pull
the rug right out from under you.

MR. ALLMAN: Oh yes. I don't need any for August 26th. I
don't need any witnesses for August 26th. I can be
safe on that one.

THE COURT: No, I will guarantee you you don't need
witnesses for the 26th.

Enough on that point. One other point was the
number of expert witnesses. The crown I think - or
someone raised - the crown I think raised the question
of whether special permission were needed for more;than
five expert witnesses. I think the Criminal Code
confines the number to five, doesn't it. You have
put in a brief on this, I think Mr. Allman, earlier.
The suggestion - the Court of Appeal said well that
doesn't really mean what it says or something.

MR. ALLMAN: PFive on a topic.

TRE COURT: I can’'t follow the Appeal judgment. I think if
you propose more than whatever number is limited under
the Code I think you should ask for permission for
that before we start.

MR. ALLMAN: Then I hereby do ask for permission. I don't

know what the process is of going through this. I
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can't very well tell Your Lordship what my expert
witnesses propose to say, obviously. All I can tell
you is that we have a number of expert witnesses. Mr.
Furlotte knows what all of them are going to say.

And we do need them all.

THE COURT: Well, certainly that limit is put on there to
ensure that the business of calling expert witnesses
isn't abused. If the crown in some particular case
were to call witness after witness to prove - all to
testify to the same thing the court can point to that
section in the Code now and say sorry but you're cut
off. I can in a trial of this magnitude inscfar as
the number of counts in the indictment is concerned
and the number of issues before the court, as you have
explained it so far in the pretrial addresses and so
on, I can't see a court refusing permission to call
more than five. How many, Mr. Walsh, if the DNA
evidence were allowed, how many witnesses would you
be calling on your DNA?

MR. WALSH: Five My Lord.

THE COURT: Five would be the number of your witnesses.

Bow many others have you got? I think it was in-
dicated that you only had 2 or 3 or something more.
I think it was indicated earlier that you would only
bave 2 or 3 --

MR. ALLMAN: Oh no, a good deal more than that. 26.

MR. FURLOTTE: 36.

MR. ALLMAN: There is a problem here. Again, I don't want
to get into the merits of it. A number of these
witnesses are on matters that I don't know yet

whether Mr. Furlotte is going to seriously challenge

or not. I could get rid of a great many expert
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witnesses, perhaps several expert witnesses at any
rate, by agreement. Medical experts as to the cause
of death. There's four deceased so that's an aspect.
Forensic evidence as to fires. I don't know how

much of this Mr. Furlotte is going to challenge. Of
my witnesses there are some that are vital to the
crown's case and there are others that are establishing
things which I don't know whether Mr. Furlotte is
going to want us to establish er not. But I can
certainly say this to Your Lordship. Let's set aside
the DNA for the moment. The crown's respectful
submission is that we need all the witnesses, and

the proof that we need all the witnesses will be if
Mr. Furlotte refuses to concede their evidence. 1
mean the very fact that he says no, I'm not prepared
to concede that indicates it's certainly a live issue.
So I was going to mention this. One of the things I
am going to do between now and the trial is try and
get together with Mr. Furlotte orally or correspondence-
wise, and see if we can get some measure of agreement
on some aspects. But if we don't then I take that

as an indication that all the issues that our experts
will be addressing are live issues and we do need
those experts. I would point out one other thing.
It's not limited to the crown actually. It says
neither the crown nor the defence. What it is, as
Your Lordship indicates, is to ensure that counsel
don't abuse this right. If Your Lordship feels that
as we are going through the trial that a certain
witness - that that aspect has been so thoroughly

covered that you don't feel we should go intoc it
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again, and if that's what we are doing, then fine,
But prima facie and at this stage we need, unless
it is indicated otherwise, all our expert witnesses.

THE COURT: Well, I don't know - I don't think I do now
at this point - you haven't gone over this before
1 mean at the pretrial hearings or during the voir
dire the nature of the testimony. You say there
will be four doctors who will testify as to death
presumably.

MR. ALLMAN: This is the problem I have with this matter.
How do I explain to Your Lordship why I need this
witness or that witness without in essence telling
Your Lordship what this witness or that witness is
supposed to say. Now, if you want -- I mean we can
do that but I don't know whether that's appropriate or
not. If Mr. Furlotte has no objection we will do
that.

THE COURT: Well, why don't you do this. Why don't you and
Mr. Furlotte get together on this and see what agree-
ment you can come to. I will simply say I :am not
going to rule on your application right now. I'm
not sure I am even going to treat it as an applica-
tion but you have made it so it's before the Court.
I'm certainly not going to rule on it now and I can't
rule on it without ieally having some indication of
just what testimony they would be giving,

MR. ALLMAN: I understand that.

TEE COURT: But I think you can agree on most of these.

And the general principle that I would apply in
ruling on a thing like that would be if there is ng¢

undue duplication or unnecessary duplication I would
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grant permission.

MR. ALLMAN: Then I don't think we'll have any problem.

THE COURT: And certainly with four counts in the indictment
and four different circumstances - at least three,
maybe four different circumstances as far as medical
doctors and coroners and so on are concerned,
certainly you have got to be allowed more than five.
That will be -~ You haven't anything very much to
worry about as far as having the number increased.

MR. ALLMAN: Well, I guess the only thing, I agree with you
in respect except that I'm a congenital pessimist.

I find that from the prosecution's point of view the
best thing to do is always to assume the worst.

THE COURT: I think it's a good policy to adopt. If Mr.
Furlotte can convince me after he talks to you or,
you know, at the appropriate stage of the trial that
the -- and you will want to know early on in the
trial, you will want to know right at the start
probably, or very close to the start anyway. Perhaps
it's a matter that we could discuss at that voir
dire that's held immediately after the jury is
selected. Perhaps we could deal with it there. I
don't think that's a problem you are going to have
a2 great deal of trouble with.

The description of the offence in the indictment
was another matter that I had raised myself. I raised
the question of whether in charging first degree
murder the indictment itself or the wording of the
counts should indicate what section of tﬁe Criminal
Code is relied upon to constitute first degree

murder. The Crown put in - was it you Mr. Allman -
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put in a brief on that matter at that time. We
haven't discussed it further and I haven't had any
representation. I think Mr. Furlotte you indicated
earlier apnd perhaps at the hearing on February the
5th here I think you indicated that during the voir
dire you might want to make some application. I must
say that I don't quite see the problem about it that
I suggested earlier might exist. There are two
grounds on which the crown I suppose might rely. One
would be that the victim in respect of any count was
a police officer, sheriff, police constable, warden,
deputy warden, and so on. Certainly that isn't what
you are relying on in any of these cases here. The
second thing would be that it was planned and
deliberate and I suppose that is one that you want to

keep available and open.

. ALLMAN: That's an option we wish to keep open.

COURT: The other one would be - and I base this on
the preliminary addresses that counsel made on the
voir dire here, the other would be on the question

of sexual assault.

. ALLMAN: And unlawful confinement.

COURT: Sexual assault;: sexual assault with a weapon;
threats to a third party; or causing bodily harm;
aggravated sexual assault; or forcible confinement.
Those are the --

ALLMAN: Yes.

COURT: And you are telling the defence now that those

are the =--

MR. ALLMAN: I can give you an oral indication now which in

my opinion should be sufficient. We are relying in

all four murders on planned and deliberate. We are
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relying on the female murders on accompanying sexual
assault apd accompanying unlawful confinement, and
in the case of Father Smith we are relying upon
accompanying unlawful confinement. Forcible con-
finement I suppose 1 should say.

THE COURT: Forcible confinement, yes. Well, Mr. Furlotte,
that provides you with the particulars I suppose that
you might expect.

MR. FURLOTTE: Yes, My Lord.

THE COURT: The other - another matter was -- Well, the
amendment of the indictment. On the amendment of
the indictment the crown had indicated - as a matter
of fact 4id move I think at an earlier stage of some-
thing or other, the voir dire --

MR. ALLMAN: The situation about that was that we couldn't
file an amended -- We had always said that the
comparatively minor amendments that we had agreed to
would be incorporated in a new indictment if that is
what Your Lorxdship directed, but we couldn't do it
until we knew if we had to make major amendments éo
the indictment. WNow, what we will do in light of
what Your Lordship just said is we will file a new
indictment reflecting the minor changes, at or near,
and removing Father.

THE COURT: Well, the normal practice I have always followed
in a jury trial is even though an accused has been
arraigned at the initial hearing or at an earlier
hearing when the date has been fixed for trial, after
the jury panel is summoned and appears in the court-
room and the jury selection process is about to begin;
I have always followed, and I think most of the judges

have, the practice that the accused be rearraigned
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even if the indictment is the same. If there's a
new indictment or a changed or revised or amended
indictment then he is rearraigned on the amended
indictment, and what T propo;e to do here is as soon
as we assemble on the 26th the first item would be
that the crown would announce that it has an amended
indictment to substitute for the original indictment
and you would move - the crown would move that the
accused be arraigned on that indictment and the
arraignment would then take place.

MR. ALLMAN: We will do that.

THE COURT: As I understood, the changes that you proposed
were 'in or about' - on or about a certain date or
in or about a certain --

MR. ALLMAN: I think ‘on or about' is already in. I might
be wrong but I stand to be corrected. So that the
indictment as it ultimately finishes up, the amended
indictment will say ‘on or about', 'at or near' and
omitting Pather.

THE COURT: Right. The exhibits I don't think should stay
here all summer or until the trial so Mr. Pugh would
you as clerk please take charge of the exhibits and
take them to the exhibit room in Fredericton where.
they will be safer there than they are perhaps here.
And if counsel 4o require to see any of the exhibits
that can be arranged through Mr. Pugh. That probably
isn't necessary. I think you have probably got copies
of most of the stuff.

MR. WALSH: My Lord the exhibits, if I may, the one that
has been marked ~ the summary chArt, VD-88, obviously
is an exhibit. The other demonstrative items are

marked but they were not formally entered into
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evidence because we had paper reproduction of them
entered into evidence. Do you wish the clerk to take
those or do you wish me to take custody of those?

THE COURT: I think perhaps we will ask the clerk to take
them. Are these actual exhibits? These aren't
exhibits. These are just copies.

MR. WALSH: They are copies. The exhibits were filed as
paper reproductions and marked and we used the charts
just for easier reference during the trial.

THE COURT: Well, I wonder would the clerk mind taking
these and perhaps you could put them in the chambers
room in back here and they may be of some help to me
in the summer when I do some work on this thing.

Another point I was going to raise is we are not
going to have quite as much room here once the jury
gets selected and when they sit here, and if you
have easels and so on whether for the same exhibits
or others, you're probably going to have to use a
space over here for the easels. Do counsel have any
suggestions on that point? The screen can still go
up here if it's to be used, either for the same or
other purposes. The easels can go there I suppose at
the end. Do counsel see any problems with that?

I don't think I have very much -- There is one
point I wanted o mention and that is the matter of
television cameras which are the bane of my existence.
Television camera people take advantage of every
situation. I was watching TV earlier this week on a
trial in Newcastle and television camera people
shoving their cameras in the face of witnesses going
in and last night following the jurors out of the

courtroom. Well, I'm not going to tolerate that sort
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of thing here. And another thing, of course, is
molesting an accused person. I don't think an
accused person who has no way of getting out of the
way of television cameras has to be subjected to
that against his will at least, and I earlier felt
that perhaps television cameras should be banned from
coming on the courthouse property here. In other
words they should stay out at the road or beyond the
parking lot there. I'm not going to prohibit them
from taking pictures on the public highway or some-
thing like that but I am not going to have them
sticking cameras in -- Certainly in the courtroom
they're absolutely - or the courthouse they're
absolutely banned here, but I'm not going to have
them sticking their cameras in the face of witnesses
or in the face of jurors or in the face of the
accused if he doesn't wish it. And so if counsel
do have any representations they want to make to me
in that regard I'm open to it completely.

FURLOTTE: My Lord I would consent if you would keep
them on the other side of the bridge.

COURT: Or throw them off the bridge.

SLEETH: With heavy weights and chains.
(Laughter.)

ALLMAN: I have absolutely no comment to make at all
on the guestion of the media.

COURT: You're afraid they're not going to give you
coverage.

ALLMAN: I have absolutely no desire for media coverage.
I have a couple of minor things when Your Lordship is

finished. One of --
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THE COURT: Just on --

MR. ALLMAN: I have a minor thing relating to this. I
believe there is a TV camera in the courtroom for
a monitor in a room outside for Mr. Legere. 1Is that
going to be done or something of that kind? I thought
at one time that was suggested.

THE COURT: There are monitors outside under the end of the
building.

MR. ALULMAN: Okay.

THE COURT: There are no other --

MR. ALLMAN: I thought that suggestion had been made at one
time but if it hadn't then I have no views on it.

THE COURT: I think as part of the security arrangements
they have a - I think - I don't know where they are.
I think there's one camera out under the eaves out
here and there's another camera I believe under the
eaves somewhere else in the building --

MR. ALULMAN: I wasn't talking about cameras outside the
courtroom. I have no views on cameras in the court-
room.

THE COURT: There are no cameras?

VOICE: No.

THE COURT: On the question of cameras, last night I saw on
television, the late news, the New York Times is even
pressing to have a camera cover the electrocution of
a convicted person in the United States, California.
I don't know - that seems to be -- All they want to
do is provide entertainment, really. I respect the
right of people to know what's going on and to follow

and so on but it seems to me it's terrible abused.
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In our sister province of Nova Scotia they seem to
have absolutely no control over what the cameras do
down there. They poke their cameras through the
doors of courtrooms - into courtrooms. I think there
was a report from Newfoundland a week or so ago where
they had the cameras right in the courtroom.

Well, look, those are the only points I think
I have to bring up. Coungel have anything else?

MR. RYAN: Yes, My Lord, if I can jump ahead of Mr. Allman
there. My Lord given the length of the voir dire and
now that we're well into June it had been the intention
of defence counsel to put forth at least two motions
with respect to very serious aspects of the case pre-
ferred by the crown, and those motions effectively
are going to be, (l) with regard to a stay of pro-
ceedings, and that had been indicated by Mr. Furlotte
well early on, and possibly another motion, and more
likely probably another motion, with respect to
severance of counts. I think that Mr. Furlotte and
I have briefly discussed this over the last week or
two and I think that it would probably be best to
put both of those motions this summer prior to the
jury selection. So I was going to ask the court for
some sort of gquidance with respect to timing of those
‘two motions. Now whether we're able to do them at the
same time or individually I'm really not sure vet.

THE COURT: Well, let's just talk about severance of counts
first. That can be done in chambers actually. It
doesn't have to be done in court.

MR. RYAN: No, and that could bhe fairly fast - I would
think. It wouldn't take a very long period of time

to prepare for that.
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THE COURT: No. Although, mind vou, if we're meeting for
some other purpose - I mean if there's a court session
for some other purpose it can be done at that as well.
The other thing would be the other one of stay of
proceedings that would be on the ground of what?

MR. RYAN: Well, unfortunately My Lord, I'm looking at now
at about six different issues with respect to the
stay, including the indictment itself being a preferr?d
indictment without any preliminary hearing ever haviné
occurred. In any event Mr. Furlotte and I have not
had the time to strategize that particular motion but
there will be definitely a motion with respect to the
stay of proceedings, the effects of the media - and
when I say media I mean the multi-media during Mr.
Legere's escapades and supposed escapades while he
was on the lcose and what occurred afterwards. There
are other items which are not as broad and as serious
but I think that a number of them will take me some
time to prepare and we're just at the &iscussion
stage right now.

THE COURT: Insofar as a stay of proceedings goes, there is
the Vermette decision --

MR. RYAN: Yes, My Lord, and then I've briefly --

THE COURT: If it's a matter of - you know. The Vermette
decisjion says you can't question whether you can get
an unbiased jury or not until the actual time comes
for selecting the jury.

MR. RYAN: Until the actual time comes, that's correct, My
Lord, but there are some very strong indications
beyond the Vermette decision as to a very unique

sitvation that we have in this case and I think I
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want to be able to explore that and see if that is tha
case or not before I can even say that look, we're
limited.

THE COURT: Well, if you were going to make --

MR. RYAN: Basically, I guess what I was going to ask you
My Lord is I know everybody here has probably got
some time scheduled off in the summer. I don't want
to be an inconvenience to anybody. If there are
matters where Mr. Allman and myself or Mr. Sleeth and
myself could in courtroom number sBeven in Fredericton
or someplace, instead of having all five counsel
present, to argue these motions, perhaps one from one
side and one from the other side, and Mr. Legere
it's available for him to attend to argue those
motions at a location where we wouldn't have to have
full regalia. Because I don't think either one would
be taking an extremely long period of time to do
because with the pieces -- most of the motions will
be done in affidavit form and peper form prior to
argument.

THE COURT: Well probably they would probably be heard here
actually. It's not inconvenient to come here.

MR. RYAN: That's no problem.

THE COURT: Well, assuming that those applications were
going to be made you would have made up your mind
by what - July lst or ~-

MR. RYAN: Oh yes, I think so. Within the next two weeks
we are going to know exactly where we are and how we
are going to proceed.

THE COURT: Well, from your point of view I understand you

are quite content to have them done in chambers or are
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MR. RYAN: The severance count I think you are quite right,
My Lord, that could be done in chambers as it was
set up but I would prefer to do both of them at the
same time, and in open court because the --

THE COURT: Well even the other one is -- I‘m assuming
here you're within time in doing it.

MR. RYAN: It may be broader than what you —- Yes. And
the second - or the stay of proceedings motion, My
Lord, may take considerable scope. It may -- I
may be expanding it between now and the next two
weeks as to what I know exactly what I am going to
do and how I am going to phrase my material.

THE COURT: But if you have made up your mind by the end
of June as to whether you were going ahead with it
or what you were going to do in that regard then you
would in any event be ready what - within two weeks
of that or -

MR. RYAN

2 or 3, yes My Lord.

THE COURT: Two or three weeks.

MR. RYAN: Yes.

THE COURT: Say by the end of July.

MR. RYAN: By the end of July, yes My Lord.

THE COURT: Do the crown have any observations to make on
these points?

MR. ALLMAN: Yes, My Lord, certainly. First of all, I'm
grateful to my learned friend for giving these
indications as to what he plans to do. Given that
they're not that precise I would hope that when he
does have them down precisely we will get them in
writing and accompanying the written notice of

motion will be adequate data, affidavits or whatever
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that are intended to be used, and at a time fixed.
So these are purely hypothetical but let's say that
he's decided by July 1lst I would hope to get the
notice and the affidavits and a hearing date two
weeks later - something. Ten days later or something
of that kind. But we do want adequate notice and
the nature of the motions and the information relied
upon for them. I would hope that the same would
apply to any other motions that may come up at any
time from either side. If we have motions to make
in advance of trial we will give adequate notice and
I am sure the defence will do likewise.

THE COURT: Well, it's rather difficult to know at the
present time as to whether this must be done in court
or not.

MR. RYAN: VYes, I understand that. Actually, I think My
Lord maybe I was just going to try to get an indicatiédn
from the court if there was some time period that was
definitely not available to the court, to the crown,
to the defence, so I wasn't going to be targeting in
an area where --—

MR. ALLMAN: If there's a week that's bad for us it's the
week when the Canadian Bar Criminal Law Conference is
here and I'm booked to go to that. That's the week
of the 15th to the 20th of July.

MR. RYAN: It wouldn't be any time before that, I'm sure
of that.

THE COURT: So it would be after the 20th.

MR. RYAN: I'm sure of that My Lord.

THE COURT: Well, I'm available the whole time.

MR. ALLMAN: Somewhere around the 23rd, 24th, 25th, 26th,

29th and 30th July would be fipne provided we had
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adequate notice that it's coming down.

THE COURT: My wife gets awfully angry if I book anything
for her birthday but I forget when it is.

Well, did you have another point you wanted to
raise Mr., --

MR. ALLMAN: The point I was going to make was - to see if
there were any additional motions. I now know there
are. And to make sure that we got adeguate notice
of what they were and when they were coming and we
did get that so I'm happy.

TEE COURT: Well, on this matter, just to sort of pin it
down a little better, you will have made up your mind
by the end of June.

MR. RYAN: I'm certain about that My Lord, yes.

THE COURT: And then so that you can give the other side
and perhaps the court some notice by letter, even,
perhaps some preliminary notice anyway of what is
required. And then you would after that be --

MR. RYAN: Filing a Notice of Motion.

THE COURT: Be preparing your affidavits and so. But that's
going to take a little while after July 1lst.

MR. RYAN: I would think so My Lord.

THE COURT: But you would be preparing your formal notices
then and I suppose the only thing - you want to
incorporate a date in that don't you.

MR. RYAN: Well what I was thinking, My Lord, is that if I
- but, again, I may be rushing ahead of myself or
slowing myself, I'm not sure, but my thought was that
perhaps that an informal notice three weeks before 1
was looking for a hearing date and then perhaps a week
from that I would be able to give a full 14 days

notice of exactly everything that I was going to be
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entering as documentation for the motion itself. But
what I was trying to make sure of is that I didn't
target something where everybody was going to be gone
away, and basically yourself. The crown I was hoping
that with the three of them somebody would be available.
But I didn't want the court to be absent and I wanted
to ask that now.

THE COURT: No. No, I'm available any time. Well, is there
anything else to be -- I think I have covered all
my points that I -- Yes, I have covered everything
I had in ming.

Well, look, I'm going to adjourn until August
26th at 9:30 at the improvised courtroom in the
Oromocto High School subject to the right to recon-
vene the voir dire, or the trial, before that.

MR. ALLMAN: There was one thing we discussed and I don't
know if we ever came to a conclusion on it. Does
Your Lordship have any views on crown counsel and
defence counsel, if they both wish to do so, pro-
viding you with a brief on jury challenge procedures
as they now stand?

THE COURT: Well, I have no objection- if you want to provide
me with a brief provided you give one to Mr. Furlotte
or Mr. Ryan -- whoever is going to be concerned with
it there. Do that, and if the defence wishes to do
the same thing either before or after having received
the crown's brief defence counsel may do so. I would
like to have it sort of early August or, you know,
in time to look at it. I do have a-couple of weekend
appointments or things I'm tied up in but I think they
fall on Fridays and Saturdays and that sort of thing

in August. Regimental reunions and that type of thing.
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Okay. Nothing else?

One other thing just before we adjourn and that
is I want to, for the record, compliment the court
reporters on the excellent job that they héve done
up to this point in the trial. They have turned out
the material quickly. I think it has been a big help
to counsel. I haven't had a great need for referring
to the transcripts although I have read some of it
and I have certainly read enough to know that a
really professional, accurate job I think has been
done on all the work so far, and I'm sure counsel
agree with me on that.

MR. RYAN: Oh yes, certainly My Lord.

THE COURT: Mrs. Brewer if you would convey that to the
Chief Reporter and to your colleagues. When the
trial itself gets underway I'm not sure that --

Well, we'll be hoping to have the transcript available
with the large number of ﬁitnesses sort of within
three, four or five days or within a week anyway of
when it's done. We may not be able to expect it q&ite
as quickly as we have done here because there are
going to be other trials in process and the number
of reporters has been cut down and it's going to be
quite a test to see if they can keep up with the
work.

Okay.

(COURT ADJOURNS - 3:55 A.M.)
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of the record of these proceedings made under Section 2

and certified pursuant to Section 3 of the Act.

3. THAT a true copy of the certificate made pursuant to
Section 3(1) of the Act and accompanying the record at
the time of its transcription is appended hereto as

Schedule “A" to this affidavit.
SWORN TO at the City of
Fredericton in the

Province of New Brunswick

A.D., 1991.

)
)
)
)
)
)
this 24th day of June, )
)
)
)
)
)
)
)
)

,{/&@W}%

Dolores M. Brewer

Decembar 31, 1895



SCHEDULE "A"

RECORDING OF EVIDENCE BY SOUND RECORDING MACHINE ACT

FILE:

CERTIFICATE

I, Dolores Brewer of Fredericton, New Brunswick

certify that the sound recording tapes labelled:

HER MAJESTY THE QUEEN
- and -
ALLAN JOSEPH LEGERE

(Tapes #1- #5, Judge Dickson, Voir Dire)

initialled by me and enclosed in this envelope are the
record of the evidence (or a portion thereof) recorded
on a sound recording machine pursuvant to Section 2 of

the Recording of Evidence by Sound Recording Machine Act
at the Trial held in the above
proceeding on the 7th day(s) of June, A.D.,
19 91 at Fredericton, New Brunswick, and that I was the
person in charge of the sound recording machine at the

time the evidence and proceedings were recorded.

DATED at Fredericton, New Brunswick this 7¢h

day of June, A.D., 19 91.

Aioe 7 Epvevecs)

Dolores M. Brewer
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