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         1                       TUESDAY, DECEMBER 31, 2002

         2                            MORNING SESSION

         3                               ---o0o---

         4          The matter of the People of the State of California, 

         5    Plaintiff, versus PAUL EUGENE ROBINSON, Defendant, Case No. 

         6    00F06871, came on regularly this day before the Honorable PETER 

         7    MERING, Judge of the Superior Court of the State of California, 

         8    County of Sacramento, Department 30.

         9          The People were present and represented by ANNE MARIE 

        10    SCHUBERT, Deputy District Attorney in and for the County of 

        11    Sacramento.

        12          The Defendant PAUL EUGENE ROBINSON was present and 

        13    represented by MICHAEL R. NELSON and DAVID LYNCH, Assistant 

        14    Public Defenders.

        15          The following proceedings were then had:

        16                               ---o0o---

        17          THE COURT:  All right.  Good morning, one and all.  The 

        18    record will show that Mr. Robinson is present with his counsel 

        19    at this point Mr. Lynch, Mr. Nelson also being present, the 

        20    People are represented by Ms. Schubert. 

        21          Ms. Schubert, I believe you have a witness to call this 

        22    morning.  I apologize for the system not being able to start on 

        23    time, that the movement of persons in custody is always or has 

        24    become a very uncertain process.  And that was the problem this 

        25    morning.  So you may call your witness.

        26          MR. LYNCH:  Your Honor, before we proceed I had an issue 

        27    I wanted to raise.

        28          THE COURT:  All right.
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         1          MR. LYNCH:  I've just now been handed two declarations, 

         2    one from Ruth Macklin and the other from Philip Reilly.  These 

         3    are members of the NRC-1 committee.  I believe the district 

         4    attorney intends to use these declarations and present them in 

         5    evidence and also have her current expert, possibly others, 

         6    testify as to the contents and their understanding of the 

         7    contents of these declarations.  I would object to the use of 

         8    these declarations. 

         9          I understand that experts can rely on the things they 

        10    typically rely on which the published manuscripts, published 

        11    books, talking even with individuals in the field and getting 

        12    their opinions and discussing with them.  But I feel that the 

        13    actual use of the declaration when the person does not testify 

        14    subject to cross-examination falls outside of the scope of 

        15    that.  So I would object to actually having the declarations 

        16    admitted into evidence or having the expert opine on the 

        17    contents of the declarations. 

        18          If the expert has in fact spoken with any of these 

        19    individuals, then they're perfectly able to speak about the 

        20    contents of that declaration.  But the declarations themselves 

        21    I believe to be inadmissible in the fashion.

        22          THE COURT:  Why it is permissible for the expert to 

        23    recite or base some of his analysis on a conversation with a 

        24    person in the situation but not upon a declaration of that 

        25    person?

        26          MR. LYNCH:  Well, my position, your Honor, would be that 

        27    unless that conversation was in the course of their regular 

        28    routine research and education in the area, it wouldn't be 
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         1    admissible at all.  If they're doing something just for the 

         2    purposes of litigation, that is not something typically relied 

         3    upon by an expert. 

         4          My understanding of the law is that an expert may testify 

         5    to things that are known within their personal knowledge, i.e. 

         6    statements of others if they are required within the course of 

         7    something they would typically rely on.  For example, doctors 

         8    can testify as to things that the nurse practitioner or some 

         9    other person in the hospital did because they would normally in 

        10    their profession and their expertise rely on that. 

        11          So a witness who is an expert in a certain area might 

        12    normally rely on published works, books, conversations with 

        13    colleagues, much like Dr. Chakraborty said he had these 

        14    informal conversations at TWGDAM meetings with several experts.  

        15    That's something he would normally rely on in his expertise and 

        16    he could therefore testify about the content and the opinion of 

        17    those persons. 

        18          But when it comes to preparation for testimony, I think 

        19    that would fall outside those bounds, and especially a 

        20    declaration.  That is not something an expert normally relies 

        21    upon.  That's a legal document.  That's something that's been 

        22    prepared for litigation.  And the case law states -- I don't 

        23    have the cite in front of me, but there's a case that says if 

        24    you have a declaration and the party does not offer the person 

        25    to be subject to cross-examination, the declaration cannot be 

        26    admitted.  It's essentially hearsay.  And that is my concern 

        27    here, your Honor, so I would object on those grounds.

        28          MS. SCHUBERT:  Judge, if I can just be heard briefly.

                         SACRAMENTO OFFICIAL COURT REPORTERS

                                                                          851

         1          THE COURT:  Well, of course you can.

         2          MS. SCHUBERT:  The declarations that I have so far are 

         3    declarations from members of the NRC-1 committee objecting to 

         4    Dr. Mueller, Dr. Krane, or Dr. Zabell asserting that they hold 

         5    a position currently as to the appropriate statistical 

         6    calculation in cold hit cases.  In fact, the declarations 

         7    assert they do not hold any position currently.  And 

         8    Dr. Wright -- I'm sorry, Dr. Mueller in his defense declaration 

         9    claims -- which was prepared in anticipation of litigation -- 

        10    that there are three groups who have opinions or views on the 

        11    proper statistical calculations. 

        12          So I'm not sure why it's okay for Dr. Mueller to sign a 

        13    declaration asserting that other people have a particular view 

        14    point.  He has to have obviously relied on NRC-1, which was a 

        15    book that was prepared for purposes of interpreting evidence in 

        16    criminal court cases.  There is no difference between somebody 

        17    relying on a declaration, which experts can do, which we can 

        18    rely on hearsay in forming opinion. 

        19          We are here to challenge and assert what is a proper 

        20    statistical calculation, whether we call this a Kelly hearing 

        21    or not.  The questions are posed as to what is generally 

        22    accepted.  Experts can rely on hearsay in forming opinions.  

        23    Whether or not he has reviewed the declaration or had a 

        24    conversation does not change the type of hearsay it is.  It is 

        25    hearsay, there's no question.  But hearsay is admissible in 

        26    terms of an expert giving an opinion. 

        27          Then what I find interesting is that when they filed 

        28    their briefs, they sent all these declarations in, I objected 
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         1    to them, but they wanted the Court to hear those for purposes 

         2    of whether they get a hearing or not.  Now they're not going to 

         3    call Dr. Zabell, even though the Court has already read the 

         4    declaration to give them a hearing in the first place.  When 

         5    they did the 1538.5, they filed a declaration from Dr. Billing 

         6    saying that they're going to rely on Dr. Reilly's declaration.  

         7    So I'm not sure why it's okay for the defense to assert a 

         8    position and then later when the truth comes out, that people 

         9    on NRC-1 do not support this position anymore, that the whole 

        10    position has changed. 

        11          MR. LYNCH:  Your Honor, I would point out to the Court 

        12    that the declarations were filed in the matter initially as an 

        13    offer of proof.  The declarations were filed because the 

        14    district attorney was saying we don't see an issue.  In 

        15    argument to the Court that there was no issue, accordingly I 

        16    had to put forward Dr. Mueller and Dr. Krane's and Dr. Zabell's 

        17    declaration to try and educate the Court and establish that 

        18    there was some form of controversy here.  They are merely 

        19    offers of proof. 

        20          At the hearing now I am bringing in Dr. Mueller and 

        21    Dr. Krane.  I am not bringing in Sandy Zabell, and therefore 

        22    his declaration cannot be offered as a declaration.  People can 

        23    read the facts of the declaration and say whether they disagree 

        24    or agree with them, but they can't say Dr. Zabell does this and 

        25    Dr. Zabell says that.  It's a declaration, and unless he comes 

        26    to testify and is subject to cross-examination by the district 

        27    attorney, she could object and keep that declaration out. 

        28          And that is what I'm trying to do here because 
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         1    essentially they're trying to bring in factual statements.  

         2    Again the district attorney in her argument stated the fact is, 

         3    the fact is these people say, and therefore it's a factual -- 

         4    factual information that she is trying to put before the Court 

         5    in the form of a declaration by a person who's not even going 

         6    to testify. 

         7          And it's the declaration that I object to.  If the expert 

         8    has spoken with that person in the normal course of their 

         9    dealings, that's one thing.  But if the person has just been 

        10    handed a declaration and say oh, now you can say what So-and-so 

        11    says, I think that's an improper vehicle or we could have all 

        12    sorts of declarations coming in here with a few witnesses 

        13    saying So-and-so says that, So-and-so says that when that's not 

        14    information that they would customarily rely on that they 

        15    haven't learned about in the course of their own education and 

        16    maintenance of their education.  That's hearsay, your Honor.  

        17    That falls outside the scope of what is permissible. 

        18          THE COURT:  It's an issue I don't have a clear view on 

        19    how to deal with it.  I do find it a bit difficult, though, 

        20    because everybody -- or not everybody, but from the 

        21    declarations filed such as yours which had Dr. Mueller 

        22    reporting that all these people still adhere to a view.  And I 

        23    don't know how we're going to deal with that issue and I don't 

        24    know that the system can afford to call in 23 authorities all 

        25    of whose names -- I'm estimating 23, but all of whose names 

        26    have been bandied about as to their views and positions. 

        27          MR. LYNCH:  I understand, your Honor, but my point --

        28          THE COURT:  Yeah.
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         1          MR. LYNCH:  My point is, though, that Dr. Mueller -- 

         2    Dr. Mueller's declaration is an offer of proof.  He will come 

         3    in, and I don't know exactly what he will say about what his 

         4    opinion is of what these people do or do not say.  And the 

         5    declarations could potentially -- and we'll address that issue 

         6    if we come to it -- could potentially be used to impeach any 

         7    opinion he may offer. 

         8          But it's okay for an expert to rely on the NRC-1 and the 

         9    published documents that we've already submitted for evidence 

        10    because that's what experts customarily rely on.  To bring in a 

        11    legal form, which is a declaration, which is a statement that 

        12    he's made outside of their presence, submitted to the district 

        13    attorney, and then handed over to the expert so they can say 

        14    oh, Dr. Macklin says this, Dr. Reilly says that, that's a whole 

        15    different -- that's a whole different ball game. 

        16          Dr. Mueller in his declaration and when he testifies will 

        17    talk about things that experts customarily rely on.  Published 

        18    works like the NRC-1 and NRC-2 and published documents and 

        19    personal conversations that they may have had at meetings and 

        20    whatever.  But this is a wholly different thing.

        21          MS. SCHUBERT:  Judge, you know, if I could just say one 

        22    thing.  We spent a week litigating whether he gets a quote 

        23    unquote Kelly hearing or not, and we are relying on 

        24    declarations filed by the defense which I objected to again, 

        25    saying that I had a right to cross-examine them.  We're now 

        26    going to find out that accusations that they make in those 

        27    declarations are not based on any current positions held, not 

        28    that I am aware, nor has Dr. Mueller provided any evidence that 
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         1    anybody still holds those positions. 

         2          But you know, my concern is why is it okay for someone to 

         3    rely on hearsay with a conversation but it's not okay for a 

         4    declaration.  I'm curious as to what authority he has to say 

         5    that. 

         6          MR. LYNCH:  Your Honor, my authority is my understanding 

         7    of the case law, which is that experts can rely on information 

         8    that they customarily rely upon in their activities as an 

         9    expert.  Again, a doctor can rely on the nurse and the intake 

        10    personnel writing down medical information.  They can rely on 

        11    that because they customarily do.  Any expert can rely on 

        12    information they customarily rely upon.  And clearly an expert 

        13    in DNA does not customarily rely on declarations of persons 

        14    they haven't spoken with.

        15          THE COURT:  Well, I have difficulty with the distinction 

        16    that you can talk to somebody and factor that into your 

        17    judgment, but can't rely on a document prepared and 

        18    apparently -- and subject to your ability to disclose fraud, 

        19    but not only is it -- it certainly is as reliable as a 

        20    conversation because it's given under oath, prepared and 

        21    submitted, and it seems to me that somebody -- while that's not 

        22    the most common way that experts communicate, that it doesn't 

        23    seem to me that it is prohibited for them considering a 

        24    reliable report on the subject at issue concerning an 

        25    individual -- a particular expert's view.

        26          MR. LYNCH:  Well, the problem --

        27          THE COURT:  I agree I don't think an expert here should 

        28    just read to us what somebody else says, but I think he can 
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         1    factor in and attach some degree of significance to a document 

         2    of this sort. 

         3          MR. LYNCH:  But the concern is, again, your Honor, this 

         4    is being prepared for litigation.  And if you look at paragraph 

         5    11 and 12 in both -- excuse me, 11 and 12 in one and seven and 

         6    eight in the other, they're identical assertions, the only ones 

         7    that are of interest to the Court. 

         8          They're factual assertions by two supposedly separate 

         9    people, but they're identical in wording, which clearly raises 

        10    the suggestion that the district attorney or some other party 

        11    has provided them with the declaration to sign, or at least 

        12    provided them with the statements in those two paragraphs to 

        13    sign.  Two independent people don't come up with the exact same 

        14    wording about what position they hold on statistical 

        15    calculations and what they think about Dr. Mueller's, Krane's, 

        16    or Zabell's declarations.  They're identical wording. 

        17          These are things that have been prepared presumably at 

        18    the behest of the district attorney.  We don't know the 

        19    contents of the conversations the district attorney had to 

        20    elicit these documents, and so we're at a distinct disadvantage 

        21    because neither of these individuals are going to be here to be 

        22    asked what did the district attorney tell you is going on in 

        23    the case, what did the district attorney tell you to write, did 

        24    you write that yourself or were you provided a form document 

        25    for which you were to sign.  These are there the concerns that 

        26    I think can't be addressed by any witness who just happens to 

        27    read these documents. 

        28          MS. SCHUBERT:  Well, the fact of the matter is they're 
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         1    signed under penalty of perjury.  These are experts in the 

         2    field.  I assume they're not going to sign something under 

         3    penalty of perjury unless they support that position.  If 

         4    Mr. Lynch has a problem with the veracity of the declaration 

         5    himself if he wants to call them and cross-examine them, that's 

         6    fine.  But I think an expert can rely on these documents to 

         7    form an opinion. 

         8          I find it interesting that when they submit Dr. Zabell's 

         9    declaration to support them getting a hearing, he writes in 

        10    paragraph three I've read the declaration of Dr. Mueller and I 

        11    believe it accurately describes the controversy, which is why 

        12    they got a hearing in the first place.  So why is it okay for 

        13    them to rely on one declaration to get themselves a hearing but 

        14    it's not okay to rely on a declaration in here to give an 

        15    opinion on what is generally accepted in the scientific 

        16    community. 

        17          THE COURT:  Well, I don't interpret that the same way you 

        18    do.  I don't see that that is the problem we're addressing 

        19    here.  Mr. Zabell, Dr. Zabell, it seems to me, is in a 

        20    shorthand way condensing the situation by commenting on the 

        21    particular outline of the issue as done by Dr. Mueller and that 

        22    he agrees that that effectively describes the issue.  So I 

        23    don't see that as the same sort of a problem. 

        24          While it was done as an offer of proof, I recognize, but 

        25    the defense has raised the issue of the positions of these 

        26    persons on these earlier commissions and asserted they continue 

        27    to in their effort to describe and develop -- or establish the 

        28    existence of an agreement among experts have made assertions 
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         1    about what these other persons' positions are. 

         2          I think that justifies not the introduction of 

         3    declarations from these other persons per se, but I think it 

         4    justifies allowing other witnesses to review and then determine 

         5    if that additional information provided in what I consider a 

         6    reliable form, these are qualified experts who hold important 

         7    positions, and I don't think they will likely be coerced or 

         8    pressured into just signing on. 

         9          It may be that the wording is identical.  It may be that, 

        10    you know, these formulations, you've described three different 

        11    theories that may exist or may have existed at various times, 

        12    those who hold that position probably articulate it in the same 

        13    fashion.  There's a certain phraseology that has meaning in the 

        14    field of expertise.  So the fact they each adopt that or agree 

        15    to that phraseology doesn't suggest to me in any significant 

        16    way that they are being induced to sign something that does not 

        17    accurately reflect their professional opinion.  So I don't see 

        18    that as a defect, or a basis to exclude. 

        19          You have access of contacting these persons, since 

        20    they're presented in this fashion -- even over the telephone -- 

        21    they dispute the accuracy of this declaration or make some 

        22    similar assertion, then there's various ways that can be 

        23    brought to the attention of the Court and factor that in as to 

        24    how we'll deal with this. 

        25          But I think these declarations are a form of information 

        26    that is essentially reliable and that experts are entitled to 

        27    rely on that sort of information.  Whether it happens commonly 

        28    in their business is not, to me, the sole issue.  It's whether 
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         1    it has reliability and it is -- and the particular expert upon 

         2    viewing it feels that it has significance and that that expert 

         3    may choose to rely on it or not rely on it or reject it. 

         4          But I think he's entitled -- he or she is entitled to 

         5    consider the declarations offered, since the alternative is we 

         6    have to call in dozens of people.  And the other alternative is 

         7    that we will go forward and you will be questioning a witness 

         8    about the position that somebody held ten years ago and 

         9    impliedly assert that certainly must be the ongoing position.  

        10    So I think this is a permissible way to allow consideration in 

        11    a reliable form.  So I'm going to permit it to that extent.  

        12    Now can we call our witness?

        13          MS. SCHUBERT:  Yes, please.  Call Dr. Sensabaugh.

        14          THE COURT:  Good morning, Doctor.

        15          Do you solemnly swear the testimony you will give in the 

        16    matter pending before this Court will be the truth, the whole 

        17    truth, and nothing but the truth so help you God? 

        18          THE WITNESS:  I do.

        19          THE COURT:  Very good.  Please be seated. 

        20          Now would you spell your name, please.

        21          THE WITNESS:  S-E-N-S-A-B-A-U-G-H.

        22          THE COURT:  And your first name?

        23          THE WITNESS:  George.

        24          THE COURT:  Spelled the usual way.

        25          THE WITNESS:  Yes.

        26          THE COURT:  Okay.  You may proceed.

        27    ////

        28    ////
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         1                           TESTIMONY OF

         2    DR. GEORGE SENSABAUGH, Witness called by the People:

         3                        VOIR DIRE EXAMINATION

         4    BY ANNE MARIE SCHUBERT, Deputy District Attorney:

         5    Q     Good morning, Dr. Sensabaugh.  Can you tell us what your 

         6    current occupation is?

         7    A     I'm a professor in the School of Public Health at the 

         8    University of California Berkeley.

         9    Q     How long have you in total have you worked with the 

        10    University of California Berkeley?

        11    A     From the time I was a graduate student there or the time 

        12    I started on faculty?

        13    Q     As a faculty member. 

        14    A     I started in 1972.

        15    Q     I'm going to show you here what's marked as People's 

        16    Exhibit pretrial 25, ask you if you recognize that multi-page 

        17    document there as your curriculum vitae.

        18    A     Yes.  This is my c.v. and a list of publications.

        19    Q     In terms of your occupation, what is your field of -- 

        20    your primary field of interest?

        21    A     Forensic science generally, forensic biology in 

        22    particular.

        23    Q     When you say forensic biology, what exactly does that 

        24    mean?

        25    A     That would be the analysis of -- analysis and 

        26    interpretation of biological evidence, and that would include 

        27    all categories of biological evidence from biological evidence 

        28    encountered in crimes against persons -- for example, blood 

                         SACRAMENTO OFFICIAL COURT REPORTERS

                                                                          861

         1    evidence or semen evidence -- and currently some of my research 

         2    work is trying to extend into areas of using other nonhuman 

         3    forms of DNA that might be useful as evidence in the forensic 

         4    domain.

         5    Q     What do you mean by that?

         6    A     Well, for example, in some cases of child sex abuse the 

         7    child presents to a clinic with a sexually transmitted 

         8    infection.  Is it possible to identify not only to identify the 

         9    infectious agent, but also to identify the strain of the 

        10    infectious agent, which then might be tracked to the individual 

        11    who had the -- the inappropriate sexual contact with the child.

        12    Q     Okay.  Now in terms of your educational background, can 

        13    you detail for us what that is including?

        14    A     Yes.  I did my undergraduate degree at Princeton 

        15    University.  I was a philosophy major with a premed emphasis.  

        16    Then instead of going to medical school I went to the 

        17    University of California at Berkeley for graduate work.  In the 

        18    School of Criminology my emphasis there was criminalistics, or 

        19    forensic science.  I received my -- and my area of work was in 

        20    biochemistry, and I did my dissertation research with a 

        21    professor in the biochemistry department.  I received my 

        22    degree, doctor of criminology, in 1969 and then went to the 

        23    University of California at San Diego where I did a post 

        24    doctoral fellowship in enzymology.

        25    Q     Say that again?

        26    A     Enzymology.

        27    Q     What's that?

        28    A     Study of enzymes.  Enzyme chemistry, enzyme mechanism, in 
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         1    the department of chemistry.  And then I followed that with a 

         2    year in the genetics division at the National Institute of 

         3    Medical Research in London, England, and then returned to the 

         4    university in 1972 to join the faculty at Berkeley.

         5    Q     Okay.  Now you mentioned before that your primary area of 

         6    interest is forensic biology, and does that include the area of 

         7    interpretation of results using population genetics?

         8    A     Yes, it does.

         9    Q     Can you tell us in terms of your educational background 

        10    have you had courses that deal with those specific issues, 

        11    population genetics?

        12    A     Oh, as it -- as a graduate student I had some courses 

        13    that included population genetics.  Otherwise most of it has 

        14    been through the my professional interactions with other 

        15    faculty at Berkeley and with faculty at other institutions.

        16    Q     Okay.  Now I notice on your c.v. you have an area called 

        17    research and professional experience.  Can you tell us starting 

        18    in 1969 what that has entailed?

        19    A     Well, that includes the post doctoral research fellowship 

        20    at UC San Diego in 1969 through '71, and a post doctoral 

        21    fellowship at the National Institute for Medical Research in 

        22    '71 through '72.  I was appointed an assistant professor of 

        23    forensic science in the School of Criminology at UC Berkeley in 

        24    1972.  In 1975 the School of Criminology was shut down and I 

        25    moved into the School of Public Health, continuing as an 

        26    assistant professor.  In 1979 I received the tenure promotion 

        27    to associate professor.  And in 1996, again promotion to 

        28    professor, all in the School of Public Health.  I was chair of 
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         1    my department in the School of Public Health for five years, 

         2    and I have been a visiting professor from the period of 1984 to 

         3    1990 at the forensic science unit at the University of 

         4    Strathclyde, S-T-R-A-T-H-C-L-Y-D-E, in Glasgow, Scotland.

         5          THE COURT:  What school is -- where is that school 

         6    located?

         7          THE WITNESS:  In Glasgow, Scotland.

         8          THE COURT:  Scotland.  Glasgow, Scotland you mean.

         9          THE WITNESS:  Yes.

        10          THE COURT:  Okay.  That one.  All right.

        11    Q     (By MS. SCHUBERT)  When you were working as a visiting 

        12    professor in Scotland, what types of things were you teaching 

        13    there?

        14    A     I gave -- I would be there for about ten days a year, and 

        15    we'd give a series of lectures.  Some of the lectures dealt 

        16    generally with my perception of the -- some fundamental aspects 

        17    of forensic science.  Some of them dealt specifically with 

        18    forensic biology issues, which would include at that time the 

        19    emergence of DNA technology, potential implications for the 

        20    field, some -- what some of the technical and interpretation 

        21    issues might be, and that pretty much filled out the ten days 

        22    or so that I would spend there every year.

        23    Q     Okay.  Now you've also listed here on your c.v. that 

        24    you've received several different honors and awards.  Can you 

        25    tell us just briefly what those entail?

        26    A     Well, what they are, I received a distinguished service 

        27    award from the California Association of Criminalists in 1983.  

        28    The Paul L. Kirk award from the American Academy of Forensic 
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         1    Sciences in 1987.  That is an award given by the criminalistics 

         2    division of the academy.  I was a Peter Sherry memorial 

         3    lecturer at the Georgia Institute of Technology in 1990.  I 

         4    received a Fulbright scholarship to go to London in 1993.  

         5    Spent four or five months there.  In 1995 I was a Rosenblatt 

         6    memorial lecturer at Northeastern University in Boston.  And in 

         7    1999 I was president of the 18th Congress of the International 

         8    Society of Forensic Haemogenetics, which is the meeting changed 

         9    its name to the International Society of Forensic Genetics.

        10    Q     Okay.  Now with respect to your Fulbright scholarship, 

        11    what exactly is a Fulbright scholar?

        12    A     The Fulbright scholarship program is a program that 

        13    entails the international exchange of scholars.  Scholars from 

        14    American universities -- generally universities, although not 

        15    always -- are given some support to go abroad to participate in 

        16    research or cultural activities abroad.  Likewise, students 

        17    from other countries are brought to the United States under the 

        18    school -- under the Fulbright scholarship program.  The whole 

        19    purpose of the program is to promote exchange of scholarships 

        20    between countries.

        21    Q     Now with respect to this particular scholarship, what was 

        22    the subject of the research that you did?

        23    A     I was looking at a question involving the impact of DNA 

        24    testing on sexual assault prosecutions.  It didn't -- I chose 

        25    to go to England to investigate that problem because the 

        26    metropolitan police lab in London with which -- or at which I 

        27    did this work had through the better part of the 1980s done a 

        28    full analysis of the biological evidence in every sexual 
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         1    assault case.  So it provided a complete cohort of samples to 

         2    study. 

         3          However, the economic situation in Britain through the 

         4    late '80s resulted in a reduction of the number of cases that 

         5    were worked, so by the time I got there only about half the 

         6    cases were being worked.  That undermines the basis for what I 

         7    did, but I nevertheless tried to track cases and see if DNA 

         8    cases were treated in different -- or cases that involved DNA 

         9    were treated in different ways than otherwise.

        10    Q     Okay.  Now you mentioned also on your c.v. here that you 

        11    have a number of academic affiliations.  When you refer to 

        12    that, what do you mean by academic affiliations?

        13    A     At Berkeley many graduate -- or many Ph.D. degrees are 

        14    given through graduate groups.  Some are given -- a number are 

        15    given through departments and others are given through 

        16    interdepartmental graduate groups.  In the School of Public 

        17    Health we only give degrees through the interdepartmental 

        18    graduate groups.  And so these are the interdepartmental 

        19    graduate groups to which I belong:  Comparative biochemistry, 

        20    where I've had several graduate students receive their Ph.D.  

        21    graduate group in infectious diseases and immunity, which is 

        22    home based in the School of Public Health.  The graduate group 

        23    in microbiology, the graduate group in nutritional sciences and 

        24    toxicology, and then a graduate group at the University of 

        25    California Davis graduate group in forensic science.  That 

        26    offers a masters degree, not a Ph.D.

        27    Q     Now in terms of these academic affiliations, do these 

        28    subject matters, whether it's biochemistry, infectious 

                         SACRAMENTO OFFICIAL COURT REPORTERS

                                                                          866

         1    diseases, microbiology, forensic science, also involve the 

         2    study of forensic DNA?

         3    A     Not necessarily.  Under the infectious diseases group, 

         4    none of my students right now are doing anything that relates 

         5    to forensic science.  They're in fact looking at population 

         6    genetics of microbes, chlamydia trichomatous, which is a 

         7    sexually transmitted infection, and staphylococcus oreous, 

         8    which is a generally a hospital-borne infection and of interest 

         9    because it carries drug resistance.

        10    Q     With respect to these particular academic affiliations, 

        11    setting aside the forensic aspect, do many of these involve the 

        12    study of DNA at various different genetic levels?

        13    A     Yes.  And actually just about the only thing we do in the 

        14    laboratory at this point is based upon DNA analysis, virtually 

        15    DNA sequence analysis, and we do a good part of the sequencing 

        16    ourselves and interpret that information ourselves.

        17    Q     You've also listed here that you have a number of 

        18    different professional types of associations.  Can you tell us 

        19    what those entail?

        20    A     Many of these are pretty much a standard run of 

        21    professional associations for someone who is involved in 

        22    academia.  The American Association for the Advancement of 

        23    Science, Sigma Xi.  Sigma Xi is a scientific organization.  The 

        24    American Society for Human Genetics, the American Chemical 

        25    Society, the American Society for Microbiology, and then -- and 

        26    those last three reflect various areas of interest, human 

        27    genetics, analytical chemistry, and microbiology. 

        28          And then the remaining items on the list are related to 

                         SACRAMENTO OFFICIAL COURT REPORTERS

                                                                          867

         1    forensic science.  The California Association of Criminalists, 

         2    the American Academy of Forensic Sciences, the California 

         3    Association of Crime Laboratory Directors.  The New York 

         4    Academy of Sciences actually is not a forensic science 

         5    organization, but a general organization.  The International 

         6    Society for Forensic Genetics, and the Council on Forensic 

         7    Science Education.

         8    Q     Now with respect to these professional associations, do 

         9    these organizations that -- and I'm primarily interested in  

        10    ones that have an element of forensic science involved -- do 

        11    they have regular meetings that are held throughout the 

        12    country?

        13    A     Yes.  Actually all of them have regular meetings.

        14    Q     And is that something that you as an academic or 

        15    professional attend these meetings?

        16    A     When I can get to them and can afford to get to them, 

        17    yes.

        18    Q     Is it a fair statement, Doctor, that one of the methods 

        19    for determining, you know, discussions within the field of 

        20    forensics is by attending conferences or having discussions 

        21    with other members of your profession?

        22    A     Yes, that is so.

        23    Q     Okay.  Now you've also mentioned here that you have 

        24    what's listed as professional service.  What do you mean by 

        25    professional service?

        26    A     These are various committees to which I have belonged at 

        27    one time or another and also performed some service to one or 

        28    another professional society.  So for example, there are three 
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         1    journals on which I'm on the editorial board or serve as an 

         2    editor.  This means that I participate in the peer review of 

         3    manuscripts that are submitted.  In my role as the associate 

         4    editor of Science and Justice manuscripts are submitted to me 

         5    and I send them on to other people for peer review. 

         6          Some of the other committees are committees that dealt 

         7    with particular issues.  For example, the ad hoc committee on 

         8    human -- or on individual identification by DNA analysis, was a 

         9    committee of the American Society of Human Genetics that was in 

        10    1989 and was right when DNA identification technology was 

        11    emerging, and the American Society of Human Genetics wanted to 

        12    have a panel that would review this emerging technology and 

        13    offer some opinions about its proper use. 

        14          There are two National Research Council committees, the 

        15    committee on DNA technology and forensic science from 1990 to 

        16    1992, and that's commonly referred to as NRC-1.  And the 

        17    National Research Council committee on forensic science, the 

        18    update, which was 1994 to '96, and that's commonly referred to 

        19    as NRC-2. 

        20          I serve on the user advisory board of the California 

        21    Criminalistics Institute which is part of the Department of 

        22    Justice.  And then the aforementioned serving as president of 

        23    the international Congress for -- in forensic human genetics in 

        24    1999.

        25    Q     Now in terms of your role with various editorial boards, 

        26    you have listed here that your on the editorial board of the 

        27    Journal of Forensic Science, and you have been since 1980, 

        28    correct?
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         1    A     Yes.

         2    Q     In terms of the Journal of Forensic Science, what type of 

         3    journal is that?

         4    A     That is a broad spectrum forensic science journal.  The 

         5    publications in that journal run the gamut from forensic 

         6    biology to case studies to reports on forensic psychiatry, 

         7    engineering, pathology issues as they relate to forensic 

         8    science.  So basically just about any topic that is of forensic 

         9    interest might be found in a publication in the Journal of 

        10    Forensic Sciences.

        11    Q     Okay.  Is the Journal of Forensic Science a common place 

        12    for articles to be found dealing with DNA analysis, forensic 

        13    DNA analysis?

        14    A     It is one of several journals in which those articles 

        15    would be found.

        16    Q     Okay.  And would those -- the types of articles on DNA 

        17    analysis, would that include the statistical interpretations 

        18    used in forensic case work?

        19    A     Well, the validation of the forensic typing technologies 

        20    and the population statistics usually relating to particular 

        21    populations.

        22    Q     Okay.

        23    A     So there would be a report on gene frequencies in an 

        24    American Indian population or something of that sort.

        25    Q     Okay.  Now in terms of your serving as an editorial 

        26    member, is it fair to say, Doctor, that you keep abreast of the 

        27    various different publications in the field that deal with 

        28    forensic DNA analysis?
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         1    A     I do my best to do so, yes.

         2    Q     Okay.  And then with respect to the other journal you 

         3    have here Forensic Science Review, 1988 to present, does that 

         4    also have various different articles that can cover the subject 

         5    matter of DNA analysis?

         6    A     They can.  I mean, again, the articles in that journal 

         7    run the gamut across all the forensic sciences.  It comes out 

         8    twice a year and it focuses on review articles as opposed to 

         9    descriptions of current research.

        10    Q     Now I want to just go back briefly here to you have 

        11    listed here National Research Council.  Is it fair to say you 

        12    were on both the NRC-1 committee as well as the NRC-2 

        13    committee?

        14    A     That is correct.

        15    Q     In terms of each of those committees, first of all, what 

        16    is the National Research Council?

        17    A     The NRC is the, if you will, the business arm of the 

        18    National Academy of Sciences.  When -- I forget the exact 

        19    constitution of the National Academy of Sciences, but when it 

        20    was formed, part of its role was to serve as a guide on science 

        21    to the government, and on matters arising of concern to the 

        22    government.  And so when such issues come up, the National 

        23    Academy of Sciences will, through the National Research 

        24    Council, appoint a committee to review the issue.  And usually 

        25    the committee consists of a number of prominent people in a 

        26    particular area, and they meet for anywhere from six months to 

        27    multiple years and ultimately issue a report related -- opining 

        28    on the issue at hand.
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         1    Q     Okay.  Now with respect to the NRC-1 and NRC-2, is that 

         2    the -- in terms your being a member of those committees, is 

         3    that something that you apply for or were asked to do or how 

         4    did that progress?

         5    A     The appointments come from above.  In both cases I was 

         6    asked if I would be willing to serve on them, and in both cases 

         7    I agreed to serve.

         8    Q     Okay.  Now you also mention here that you're part of a 

         9    users advisory board with the California Criminalistics 

        10    Institute.  What is a users advisory board?

        11    A     California Criminalistics Institute is the research and 

        12    training arm of the Bureau of Forensic Services within the 

        13    state of California Department of Justice.  And so it runs a 

        14    number of training programs for police officers and for people 

        15    in the crime laboratories, mostly for the latter.  It also 

        16    conducts some amount of research on various forensic related 

        17    issues.  And that is primarily its function.

        18    Q     Okay.  Now you have here listed in addition to your 

        19    professional service that you have several areas of research 

        20    interest. 

        21    A     Yes.

        22    Q     Can you tell us what those are?

        23    A     I'll do it in reverse order.  Forensic science -- 

        24    forensic genetics, science-law interactions, and concepts of 

        25    identification.  The forensic genetics embraces the forensic 

        26    biology, since virtually all forensic biology issues are 

        27    reduced now to genetical issues. 

        28          Microbial population genetics.  And as I mentioned, I 
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         1    have several students working in my laboratory now on research 

         2    problems in microbial population genetics and evolution. 

         3          And then lastly genetic variation in human populations, 

         4    the biological significance and evolutionary origins thereof.

         5    Q     What's that mean?

         6    A     We have done a little bit of work over the last number of 

         7    years on a particular human disease gene which is at fairly 

         8    high gene frequency levels in the Caucasian population, western 

         9    European population, and the gene appears to have originated no 

        10    more than say 1500 years ago and that it has increased to the 

        11    gene frequency level that it currently has in these populations 

        12    suggests a very strong selective pressure for this gene.  So we 

        13    have an interest in trying to figure out what that the 

        14    selective pressure is. 

        15          And then I have also an interest in a -- going back 

        16    25 years in a human gene which has some interesting molecular 

        17    biology.  I'll leave it at that.  And there is a question of 

        18    what the biological significance of this gene is.  We have 

        19    suspicion that it also has been subject to selection pressures, 

        20    the nature of which we have no clue about.  So trying to figure 

        21    that out too.

        22    Q     Now in terms of your research interests in the area of 

        23    forensic science, can you tell us a little bit about what you 

        24    have done in terms of that particular -- what specific types of 

        25    things you've done with that research, if that makes sense?

        26    A     Historically -- and by historical I mean going back 25, 

        27    nearly 30 years -- we have been interested in problems relating 

        28    to sexual assault.  How best to make use of evidence in sexual 
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         1    assault cases, in the pre-DNA days what genetic markers could 

         2    be detected in semen, how reliably they could be detected in 

         3    semen, what their persistence was in sexual assault evidence, 

         4    what were the best ways of preserving sexual assault evidence 

         5    so that those markers could be captured and analyzed at a later 

         6    point in time. 

         7          Once DNA burst upon us it was quite apparent that we were 

         8    entering a whole new domain.  We spent some time or -- and much 

         9    of our initial effort on the DNA side was directed towards the 

        10    polymerase chain reaction.

        11    Q     Is that also known as PCR?

        12    A     PCR.  And with the idea that PCR would be a very valuable 

        13    tool for the analysis of very small amounts of evidence such as 

        14    semen evidence in sexual assault cases.  Our first publication 

        15    on that related to hair and the capture of DNA from both hair 

        16    root and hair shaft and the analysis thereof. 

        17          Then in the 90's as PCR became recognized as an 

        18    acceptable tool and I became aware through other channels of 

        19    the value of short tandem repeat polymorphisms, STRs, we 

        20    started trying to do work to develop the technology for the 

        21    rapid analysis of STRs.  And this was done in the collaboration 

        22    with a colleague in the chemistry department at Berkeley.  And 

        23    that takes us up to about 1995. 

        24          By this time STR analysis is showing the signs of -- that 

        25    it's going to be accepted and established, and so we started 

        26    moving on into other areas.  I became interested in some of the 

        27    policy issues related to the impact of DNA databasing and 

        28    whether it would -- that coupled with the three strikes 
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         1    legislation could be put into models that might predict what 

         2    the size of prison populations, the size of the sexual offender 

         3    population would be, and then also interested in applications 

         4    of nonroutine biological evidence, the microbiological 

         5    evidence, as I mentioned in the example earlier, and other 

         6    forms of nonconventional biological evidence.

         7    Q     Okay.

         8          THE COURT:  Let me make sure I understand something.  

         9    That you were -- you made a reference to predicting the size of 

        10    prison populations, was that the phrase you used?

        11          THE WITNESS:  Yes.  To put this into a very simple 

        12    framework this follows from ecology theory.  You may be 

        13    familiar with studies where you have on an island deer and 

        14    wolves.  And as the -- as the wolves increase in frequency, 

        15    increase in number, they will eat the deer and then the deer 

        16    population will decrease in size.  This will starve the wolves, 

        17    so then the wolf population decreases in size and then the deer 

        18    population will begin to go up again. 

        19          So this is a form of modelling.  You can predict what the 

        20    size of the wolf population will be in relation to the size of 

        21    the deer population.  I was trying to use the same sort of 

        22    thinking to see if we could increase what would happen if we 

        23    could increase the efficiency of detection of sex offenders, 

        24    how many more would end up in prison, what this would do to the 

        25    number of sex offenders that were currently on the street that 

        26    were undetected and so on.  It's still sort of a back burner 

        27    interest of mine, but I haven't done any great work on it for a 

        28    couple of years.
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         1          THE COURT:  Okay.  Thank you.

         2    Q     (By MS. SCHUBERT)  Okay.  Now in terms of your research 

         3    interests, you talk a lot about work that you've done at 

         4    Berkeley.  Do you actually have a laboratory there?

         5    A     Yes, I do.

         6    Q     And is DNA analysis conducted within that laboratory?

         7    A     Yes.  That's virtually all that we do.

         8    Q     Okay.  What types of -- I mean do you do it on actual 

         9    case work or do you do it on non-case work types of situations?

        10    A     Oh, no.  We don't get close the case work.  In the days 

        11    when we did -- were doing more formal forensic sort of work, 

        12    research work, we used simulated case examples.  As we know 

        13    that blood stains age in particular ways and it doesn't make 

        14    any difference whether they're in case samples or whether 

        15    they're on the counter in the laboratory or on the window sill 

        16    or what-have-you.  And so those were the sorts of studies that 

        17    we did.

        18    Q     Okay.  In terms of your expertise in the area of forensic 

        19    biology, does that -- have you also done studies dealing with 

        20    population frequencies for various difference genetic markers?

        21    A     We have done that, although actually most of the work we 

        22    did on that was done back in the late 1970s when pre-DNA days 

        23    we had an interest in some of the enzyme markers and collected 

        24    population frequency data on those.

        25    Q     Okay.  Now if terms of just population genetics, 

        26    Dr. Sensabaugh, do you have familiarity with the subject matter 

        27    as it relates to forensic DNA?

        28    A     Yes.
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         1    Q     Okay.  Can you tell us a little bit about how you became 

         2    familiar with population genetics as it relates to forensic 

         3    DNA?

         4    A     Well, first the population genetic issues with regard to 

         5    DNA are fundamentally not different from population genetics 

         6    issues that relate to other forms of genetic markers either. 

         7    Q     So the same concepts apply to things like ABO or enzyme 

         8    typing and things like that?

         9    A     The same concepts apply.  They are -- the difference is 

        10    the scale.  That we have many more genetic markers at the 

        11    genome level, that is markers that can be detected in the DNA 

        12    of an individual genome, than we ever had before.  And so we 

        13    can work with hundreds or thousands or tens of thousands of 

        14    different markers. 

        15          But the some of the fundamental issues are essentially 

        16    the same.  That is, are genes neutral mutate -- the result of 

        17    neutral mutation, are they the under various selection 

        18    pressures, looking at genetic variation in total populations is 

        19    there evidence of migrations from one part of the world to 

        20    another part of the world.  You can make some judgments about 

        21    the process of human evolution and process of human migrations.

        22    Q     Okay.  Now with respect to population genetic types of 

        23    issues are you familiar with the product rule?

        24    A     Yes.  If by the product rule you mean that if alleles are 

        25    independent then their distribution in a population can usually 

        26    be characterized by the Hardy-Weinberg equilibrium equation, 

        27    and that if alleles at different loci are different then you 

        28    can multiply the frequencies together, the allele frequencies 
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         1    at the different loci to obtain a frequency of the combination 

         2    of alleles at different loci. 

         3    Q     In terms of issues relating to population genetics, do 

         4    you have experience in actually teaching classes on that?

         5    A     Yes.  As part of the course on forensic biology that I 

         6    used to teach and still offer in part through the University of 

         7    California Davis, we talk about interpretation issues in 

         8    biological evidence, which largely center on questions relating 

         9    to population genetics.

        10    Q     Now in terms of population genetics, do you also discuss 

        11    various different principles or topics or issues, whatever you 

        12    want to call it, with various other experts in the field of 

        13    either forensic science or the area of population genetics 

        14    itself?

        15    A     On occasion.  There are several other population 

        16    geneticists at Berkeley.  There are also people who do genetic 

        17    epidemiology, and I talk as I have particular interests or 

        18    problems with them about what they are doing and about a 

        19    problem that I may be interested in and what their opinion may 

        20    be.

        21    Q     Okay.  In terms of your knowledge, do you consider 

        22    yourself to be an actual expert on human population genetics?

        23    A     No.  I'm a user or a consumer of population genetics.  

        24    But I'm not the kind of person who can develop novel population 

        25    genetics theory.

        26    Q     Okay.  But is it fair to say, though, that in your area 

        27    of expertise, specifically forensic biology, you have knowledge 

        28    on the interpretation of the application of population genetics 
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         1    to forensic case work?

         2    A     Yes.

         3    Q     Now you've also listed here on your c.v. after research 

         4    interests, you have a number of publications.  I think we have 

         5    approximately -- I don't know if I've got them all, but 

         6    171 publications?

         7    A     Yes.

         8    Q     Now in terms of the publications have you either authored 

         9    or co-authored articles in peer review journals that deal 

        10    specifically with forensic DNA?

        11    A     Yes.  Going back to our first publication on DNA analysis 

        12    of hair, which was published in 1988 or thereabouts.

        13    Q     And have you continued with writing articles on the use 

        14    of forensic -- DNA in forensics up until the current time 

        15    period?

        16    A     Well, most of our publications on DNA in forensic science 

        17    are -- or DNA, particularly in the forensic science context, 

        18    are up through 1995 or so.

        19    Q     Okay.  Now you've also -- it looks like you've got in 

        20    addition to regular publications in journals you also have some 

        21    books or abstracts?

        22    A     Yes.

        23    Q     And for instance, you've got one here on looks like 164, 

        24    Reference Guide on DNA Evidence.  What is that?  What type of 

        25    resource book is that?

        26    A     That appeared in the Reference Manual on Scientific 

        27    Evidence, which is published by the Federal Judicial Center.  I 

        28    co-authored that with David Kaye, who is a professor of law at 
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         1    Arizona State.  We in that chapter we discussed various 

         2    elements of the application of DNA evidence in the legal 

         3    setting, the forensic application of DNA evidence ranging from 

         4    the technical issues through to the interpretation issues, 

         5    which involve population genetics and statistics.

         6    Q     Now in terms of your publications, do some of these 

         7    publications actually have discussions about statistical 

         8    interpretations?

         9    A     Yes.

        10                            (Interruption.)

        11          THE COURT:  Why don't we take a break.  It's about 20 

        12    after 10:00.  We'll take a 15 minute recess.  We'll resume 

        13    15 minutes from now.

        14                               ---o0o---

        15                        (Proceedings in recess.)

        16                               ---o0o---

        17    

        18    

        19    

        20    

        21    

        22    

        23    

        24    

        25    

        26    

        27    

        28    
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           1                            ---oOo---

           2       (Whereupon proceedings resumed after court reporter 

           3                      switch and a break.)

           4                            ---oOo---

           5        THE COURT:  Okay.  It looks like we are just about 

           6  ready.  I don't know where my court staff has disappeared to.  

           7  I'm sure it's on some important mission. 

           8        MS. SCHUBERT:  Michelle was making a copy of something 

           9  for me.

          10        THE COURT:  What?

          11        MS. SCHUBERT:  Michelle was making a copy of something 

          12  for me.

          13        THE COURT:  Well, that explains her whereabouts.  I 

          14  knew it was on a legitimate and important activity.  I think 

          15  I accomplished the microphone.  All right.  

          16        All necessary parties are present.  Dr. Sensabaugh has  

          17  resumed the witness stand.  You may continue. 

          18  Q.    (BY MS. SCHUBERT)  I can't necessarily remember the 

          19  last question, but I believe, Dr. Sensabaugh, you were 

          20  talking about your publications.  

          21        With respect to the -- your 171 listings of different 

          22  publications, if you can estimate approximately how many of 

          23  them deal with the area of DNA analysis, whether forensic or 

          24  non forensic uses?

          25  A.    Uh, probably the easiest way to do that would be to 

          26  look at when the first one appears, um, which is around 1987, 

          27  say for the sake of round numbers, around publication 80.

          28  Q.    Okay. 
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           1  A.    Although publication 80 has nothing to do with forensic 

           2  DNA.  Um, I would say 71.  So that would be roughly 90 and 

           3  maybe half of the publications in there relate directly to 

           4  forensic DNA analysis, maybe two-thirds if you count some 

           5  indirect papers.

           6  Q.    Okay.  Now, I'm not sure if we got the answer to this 

           7  the last time, but I think one of the questions I asked was 

           8  whether some of these deal with statistical interpretations 

           9  of DNA.  

          10        Did we get to that one before?

          11  A.    No.  I don't think we had finished that one.  

          12        The answer was or would be, I think, probably in the 

          13  last group relatively few relate directly to, um, population 

          14  genetic issues or forensic population genetic issues.

          15  Q.    Okay.  Now, you mentioned that one of your other areas 

          16  of interest, um, at Berkeley has been database issues.  You 

          17  mentioned something about databasing?

          18  A.    Uh, well more from a policy standpoint.  Well, 

          19  actually, from two angles; one through the early '90s trying 

          20  to develop technology that would allow high through put 

          21  testing which was a requirement for any sort of plausible 

          22  database.  

          23        Then the second are poly issues relating to databasing, 

          24  what would the impact of having the database be on the 

          25  performance of the criminal justice system.

          26  Q.    Okay.  Now, when you say database --       

          27        THE COURT:  Just a moment.  You use the phrase high 

          28  what would allow -- 
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           1        THE WITNESS:  Through put that -- 

           2        THE COURT:  What is the word?

           3        THE WITNESS:  Through put.

           4        THE COURT:  Through flex?

           5        THE WITNESS:  No, through put.

           6        THE COURT:  Through put?

           7        THE WITNESS:  Right.  Being able to put a very large 

           8  number of samples through the system quite rapidly.

           9        THE COURT:  Okay.  That is through put.  That is a 

          10  funny word.

          11        THE WITNESS:  It is a jargon term.

          12        THE COURT:  Okay.  The court reporter had it down 

          13  perfectly there, and I just doubted it.  Okay. 

          14  Q.    (BY MS. SCHUBERT)  Now, Dr. Sensabaugh, when you talk 

          15  about database issues, policy, things of that nature, are we 

          16  talking about felon databases or are we talking about human 

          17  populations for purposes of providing statistical analysis, 

          18  if that makes sense?

          19  A.    Well, from the policy side largely the felon databases,  

          20  what would be the impact, for example, of increasing the 

          21  database to -- which was an issue of several years ago -- 

          22  what would be the impact of increasing the felon database to 

          23  include some, um, part two crime offenders, that is crimes 

          24  against property since California Legislation has arisen 

          25  initially inacting involving violent crimes.

          26  Q.    Okay.  Now, in terms of your experience with felon 

          27  databases, can you tell us, first of all, how long have you, 

          28  I want to say, consulted or dealt with those particular types 
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           1  of issues, felon database things?

           2  A.    Uh, I probably -- 

           3        MR. LYNCH:  Your Honor, I would object as to 352.  It 

           4  seems this witness has stated his only interest in felon base 

           5  issues has been policy issues and practical aspects of 

           6  getting the information into the database.

           7        MS. SCHUBERT:  Well, I'm asking what other knowledge he 

           8  has about felon databases.

           9        MR. LYNCH:  I'm sorry, maybe I misunderstood.  I  

          10  thought we were -- my objection is if we are going into this 

          11  policy issue further I think that is 352.  I misunderstood 

          12  the question.

          13        MS. SCHUBERT:  No.  My question is more directed as to 

          14  his interaction with other members of laboratories that have 

          15  felon databases.

          16        MR. LYNCH:  I withdraw it.

          17        THE COURT:  Okay.  I will permit it on that -- on that 

          18  analysis.

          19  Q.    (BY MS. SCHUBERT)  Is that a fair question, Doctor?

          20  A.    Yes.  But I have been interested in the potential 

          21  impact of databasing for a number of years, um, going back 

          22  probably to the late 1980s when it was apparent that DNA 

          23  technology was going to allow an efficient form of 

          24  identification databasing in the same way that we have 

          25  fingerprint -- automated fingerprint identification 

          26  systems -- finger -- fingerprints.  

          27        So I've -- I communicate largely at professional 

          28  meetings with people that maintain databases, people at 
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           1  Virginia who were really first off the mark in development of 

           2  databases.  Florida, which developed a very efficient system 

           3  of database analysis.  Then the development of the Department 

           4  of Justice system in the State of California.  

           5        With regard to that one I know many of the people who 

           6  are involved with the database efforts, some of them are 

           7  students of mine, previously.  So I have some amount of both 

           8  formal and informal contact with them.

           9  Q.    Do you have contact in the sense of the practices and 

          10  procedures of providing statistical interpretations on cold 

          11  hit types of cases?

          12  A.    Uh, well, I -- we have talked about cold hit kinds of 

          13  cases and the potential of cold hit types of cases, yes.

          14  Q.    Okay.  Now -- 

          15  A.    I mean, that is the whole purpose of databasing is to 

          16  be able to score cold hits.

          17  Q.    Okay.  I guess my question is, um, in terms of cold hit 

          18  types of cases off of felon databases, have you had 

          19  interaction with other members of the forensic science 

          20  community or population geneticists on what types of 

          21  statistical calculations should be utilized when a offender 

          22  is identified through a felon database?

          23  A.    Uh, primarily through the two NRC committees with 

          24  regard to one part of your question, the population 

          25  geneticists.  With regard to the -- the forensic community, 

          26  um, I have some -- I -- we talk about these as part of the 

          27  general database exercise.  We don't -- it doesn't -- it's 

          28  not a major focus of attention because it is not really 
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           1  perceived to be much of a problem.  

           2        The problem is getting enough samples into the database 

           3  and being able to make certain that you're -- you have a 

           4  reliable cold hit, when you get a cold hit that you have 

           5  not -- you are not scoring an error in the system.

           6  Q.    Okay.  Now, in terms of -- in terms of your area of 

           7  forensic biology, have you been called upon in cases to 

           8  consult as an expert, whether for the prosecution or the 

           9  defense?

          10  A.    Uh, you mean in forensic DNA cases? 

          11  Q.    Yes, forensic DNA cases?

          12  A.    Yes.  Usually for the defense it's reviewing materials.  

          13  With only one or two exceptions I think have I ever been 

          14  called to testify for the defense, but I have reviewed cases 

          15  for both prosecution and defense.  Usually when I'm called to 

          16  appear it is for -- from the prosecution side.

          17  Q.    Okay.  How long have you been consulted in the area of 

          18  forensic DNA?

          19  A.    Oh, first cases would probably go back to late '80s out 

          20  of Los Angeles County in Ventura.

          21  Q.    Okay.  How many, if you can give an estimate, how many 

          22  cases have you not necessarily testified on but consulted, 

          23  whether prosecution or defense?

          24  A.    Over the last decade, um, probably something on the 

          25  order of fifty, maybe as high as seventy-five.  I did a 

          26  listing some number of years ago, but I don't remember 

          27  exactly how many -- 

          28  Q.    Okay. 
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           1  A.    -- items there were on the list.

           2  Q.    Okay.  And then in terms of consulting for the defense, 

           3  what percentage of the cases would you estimate was for the 

           4  defense?

           5  A.    Uh, relatively low.  Um, I think in recent times most 

           6  of the cases where I had been consulted by the defense have 

           7  been in exoneration cases in effort to try to get or to 

           8  demonstrate that there was a flaw in the initial analysis and 

           9  that should be used as a basis for either requesting 

          10  additional DNA profiling or for dismissal of the charges.  

          11  I'm not sure of all of the legal issues since my focus is 

          12  whether the job was done in the initial analysis.

          13  Q.    Okay.  Now, in terms of your area of expertise, have 

          14  you been previously qualified in the area of forensic 

          15  biology?

          16  A.    Yes.  That's usually the area in which I'm qualified.

          17  Q.    Okay.  Does that include, in terms of forensic biology, 

          18  the interpretation of the biologic evidence using population 

          19  genetics?

          20  A.    Yes, it does.

          21  Q.    Okay.  How many times would you estimate you have 

          22  qualified as an expert in that area?

          23  A.    On forensic biology generally -- 

          24  Q.    Yes.

          25  A.    -- or specifically on interpretation involving 

          26  population genetics? 

          27  Q.    Let's try both of them. 

          28  A.    Okay.  I would guess, um, maybe fifty or so.  I don't 
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           1  want to be definitive with the numbers because I don't really 

           2  remember the numbers.  Um, but maybe fifty or so overall and 

           3  maybe half of those have involved interpretation issues.  

           4        Um, there was a -- both after NRC I and NRC II reports 

           5  were issued there, um, was a flurry of activity whether 

           6  those, um, reports represented the best way to approach the 

           7  interpretation of the biological evidence, and I would have 

           8  maybe a half dozen a year in those windows.

           9  Q.    Okay.  So, for instance, as an example, have you been 

          10  called upon, for instance, after NRC I or II to talk about 

          11  what is generally accepted in the scientific community as to 

          12  the appropriate statistical interpretation of evidence?

          13  A.    Yes.  In some cases to explain how this is done, 

          14  what -- what -- what are the assumptions that underlie the 

          15  product rule and why do we believe that it is the proper rule 

          16  to use.

          17        MS. SCHUBERT:  At this time I would offer 

          18  Dr. Sensabaugh as an expert in the area of forensic biology 

          19  including interpretation of that evidence using population 

          20  genetics.

          21        THE COURT:  Mr. Lynch?

          22        MR. LYNCH:  Thank you, your Honor.

          23                      VOIR DIRE EXAMINATION

          24  BY DAVID LYNCH, Assistant Public Defender, Co-counsel on 

          25  behalf of the Defendant:

          26  Q.    Let's start back at the beginning and ask you about 

          27  your bachelors in 1963, that was in philosophy; is that 

          28  correct?
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           1  A.    Correct.

           2  Q.    Okay.  Did you do any population genetics courses in 

           3  your bachelors there?

           4  A.    No.

           5  Q.    Okay.  And I believe you mentioned -- let me turn this 

           6  off now or else it will blind me.  

           7        You did a Ph.D -- did you do a masters -- did you have 

           8  to do a masters before you got a Ph.D?

           9  A.    No.  And the degree is of doctor of criminology, DCrim.

          10  Q.    That is not a Ph.D?

          11  A.    No, it's not a Ph.D, although the requirements were the 

          12  same as for a Ph.D.

          13  Q.    Okay.  I'm curious, why does that not count as a Ph.D 

          14  if it's the same amount of work?

          15  A.    It was a degree offered by the School of Criminology 

          16  and as a professional school degree it had the -- the DCrim, 

          17  DCriminology, um, in the same way that you would get a D.Ed 

          18  or doctoral of letters and law, I think the degree -- that is 

          19  the degree that is given by a law school.

          20  Q.    Because it is more of a practical rather than a 

          21  theoretical?

          22  A.    It's like a -- a doctor P, of public health, which we 

          23  offer within the School of Public Health, it has one foot in 

          24  the basic and another foot in the applied.

          25  Q.    Okay.  Now, you indicated that you did have some 

          26  courses during your Ph.D that included population genetics; 

          27  is that correct?

          28  A.    And my graduate study, yes.
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           1  Q.    When you say "some courses", how many did you mean?

           2  A.    Uh, at this point in time, um, thirty-five years 

           3  removed, I'm not sure that I can tell you.

           4  Q.    Okay. 

           5  A.    I'm not sure I could tell you what courses I could take 

           6  as a graduate student.

           7  Q.    Ballpark, one or two or twenty or thirty?

           8  A.    No, it would be in the one to two range.

           9  Q.    Okay.

          10  A.    And there would not be courses that focus on population 

          11  genetics but courses within which population genetics was 

          12  part of the course in genetics of one kind or another.

          13  Q.    Fair to say those courses mentioned factors involving 

          14  population genetics but didn't actually directly teach the 

          15  concepts of population genetics?

          16  A.    No.  They would have taught the concepts of population 

          17  genetics, they would not have gone on to an advanced level of 

          18  population genetics.

          19  Q.    So they were basic level population genetic courses?

          20  A.    Yes.

          21  Q.    You said you -- you gained your knowledge in population 

          22  genetics from your professional affiliations since your Ph -- 

          23  excuse me -- since your doctor of criminology?

          24  A.    Yes.  Actually, within my graduate study I was working 

          25  in a laboratory which was very much involved with 

          26  evolutionary biology and population genetics as one component 

          27  of evolutionary biology.  So that was probably my first 

          28  exposure to population genetics, and I have stayed with it 
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           1  professionally ever since.  So -- 

           2  Q.    So when you say it was your first exposure, you were 

           3  exposed in the sense you were working alongside somebody that 

           4  was knowledgeable in population genetics?

           5  A.    Yes.

           6  Q.    Did they ever give you any formal courses or any 

           7  further formal education on population genetics?

           8  A.    No.

           9  Q.    And nobody else -- you haven't taken any other formal 

          10  courses on population genetics since your doctor in 

          11  criminology?

          12  A.    No.  Most of the time, after all, we're expected as 

          13  academics to try and remain abreast of fields on our own 

          14  efforts, not by taking courses necessarily, unless we move 

          15  into totally new areas.

          16  Q.    Okay.  So you learned on the job, is that a fair 

          17  characterization?

          18  A.    Yes.

          19  Q.    Okay.  Moving back again to doctor in criminology, did 

          20  you learn any -- did you have any courses specifically on 

          21  statistics and statistical issues?

          22  A.    I had a summer school course in statistics between my 

          23  graduate or between my undergraduate and graduate days.  I 

          24  had a -- a segment on statistics as part of my mathematics 

          25  training as an undergraduate.  Then I have worked in 

          26  collaboration with statisticians both within the School of 

          27  Public Health and with -- and others off campus ever since.

          28  Q.    But as far as your formal training during your 
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           1  education you would say that you had a basic level course in 

           2  statistics, summer school course?

           3  A.    Uh, yes.

           4  Q.    And nothing else?

           5  A.    Basic concepts of statistics, yes.

           6  Q.    Okay.  Would you say that you're an expert in 

           7  statistics and statistical calculations?

           8  A.    Uh, I can do certain kinds of -- again, I'm a consumer 

           9  of statistics.  When I encounter problems in my work that 

          10  require some form of statistics I either do it myself, if I 

          11  can -- if I have the grasp on the problem and know the 

          12  statistics to use, or I will sometimes verify that by 

          13  talking -- showing my work to other people who are 

          14  professional statisticians.  Alternatively if it is a problem 

          15  that is beyond me then i will go to a professional 

          16  statistician.

          17  Q.    Okay.  You indicate that you -- you said before you 

          18  cannot develop theories or get into the bases for complex 

          19  statistical theories; is that fair to say?

          20  A.    Well, I am not a theoretician by trade nor do I have 

          21  much interest in being one.  I prefer to remain at the 

          22  consumer level.

          23  Q.    If you were to read an article that was in -- that was 

          24  in a professional statistical journal that contained a lot of 

          25  the mathematics relating to the topic, do you think you would 

          26  be able to understand that?  I know it is a general question 

          27  but --

          28  A.    And so the answer would be general also; in some cases 
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           1  I can understand the mathematics and in other cases I can't.

           2  Q.    Okay.  Would the same be true about articles on 

           3  population genetics and concepts in population genetics?

           4  A.    Usually with the mathematics there I have an easier 

           5  time.  The mathematics in population genetics tend not to be 

           6  quite so complex as they are in base statistical theory.

           7  Q.    Would you consider yourself an expert in population 

           8  genetics?

           9  A.    Not in the sense of a theoretical population 

          10  geneticist.  I would consider myself competent in the use of 

          11  standard population genetics in -- for most conventional 

          12  purposes.

          13  Q.    So would it be fair to say you are comfortable using 

          14  population genetics as they are practiced in the forensic 

          15  community but any new or novel application you would have to 

          16  consult with somebody to verify its use?

          17  A.    No.  Um, if -- it would depend upon the nature of the 

          18  problem that we were addressing.  We -- we have used 

          19  population genetics theory in, for example, linkage analysis, 

          20  which is not something that is routinely done in forensic 

          21  science.  Some five years ago we were doing some linkage 

          22  analysis studies and question -- used the -- the -- the 

          23  standard formulas for doing linkage analysis studies and we 

          24  knew what we were doing.

          25  Q.    You didn't have to consult with anyone before you knew 

          26  what you were doing in that situation?

          27  A.    No.  No.  It was pretty straightforward.

          28  Q.    So for the straightforward applications you think you 
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           1  can jump right in but anything complex or majorly different 

           2  you would have to maybe consult with somebody?

           3  A.    Uh, or spend a lot of time thinking about it on my own, 

           4  yes.

           5  Q.    Okay.  Now, I think the District Attorney asked you 

           6  about some teaching experience, and you indicated that you 

           7  teach the interpretation of biological samples and that 

           8  presumably involves some basic level statistics and 

           9  population genetics, correct?

          10  A.    Yes.

          11  Q.    Do you teach any classes primarily on population 

          12  genetics?

          13  A.    No, sir, I do not.

          14  Q.    Have you ever taught any?

          15  A.    No.

          16  Q.    What about statistics?

          17  A.    Uh, nor in statistics.  We have courses at Berkeley 

          18  that specialize on those topics, and they are better taught 

          19  by the people who do it on a regular basis.  I have my own 

          20  particular academic niche, and so what I try to do with 

          21  regard to the population genetics and statistics is I try to 

          22  guide the students through what the critical questions are 

          23  from a forensic standpoint, give them -- point them in some 

          24  direction as to how some of the approaches are for addressing 

          25  those questions.  Then if they remain interested then I point 

          26  them in the direction of more formal classes that are taught 

          27  by the specialists in those areas.  This is the way, of 

          28  course, all academic work is.
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           1  Q.    You are saying there are some questions raised in the 

           2  classes that you don't feel comfortable answering, you would 

           3  refer them to a statistician or a population geneticist, 

           4  correct?

           5  A.    No, not necessarily.  I may feel comfortable asking or 

           6  I may have an opinion about it, but they can be taught better 

           7  by people who are professionals in the teaching of the 

           8  population genetics or the statistics.  It is much more 

           9  efficient to let them be taught by those people.

          10  Q.    Would you consider yourself qualified to teach 

          11  population genetics or statistics at -- where are you at -- 

          12  Berkeley?

          13  A.    Uh, probably at an undergraduate level I could do such 

          14  a course if I had to.  Um, it would require some amount of 

          15  preparation substantially to find good examples to use to 

          16  illustrate the points that I would want to make.  I think I 

          17  could probably do it.  You know, at this stage in my career  

          18  it is not something I think I want to invest my time in.

          19  Q.    Okay.  Did you indicate that you have qualified to 

          20  testify on population genetics before?

          21  A.    Uh, as it relates to the forensic interpretation of 

          22  evidence, yes.

          23  Q.    Okay.  And I believe -- I think we were talking about 

          24  that right at the end.  The District Attorney was asking 

          25  about your consultation work, correct?

          26  A.    Yes.

          27  Q.    Okay.  When you were asked to consult and ultimately 

          28  potentially testify, would it be fair to say that the 
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           1  questions that you were being asked related to the quality of 

           2  the laboratory work that was being done rather than any 

           3  statistical interpretations?

           4  A.    For the most part those are the issues that have been 

           5  addressed, although in some cases the statistical issues jump 

           6  up at you because they have been mishandled by the person who 

           7  did the initial work, and I bring that out as well.

           8  Q.    Are you talking about theoretical errors they are 

           9  making, they are not understanding, or is it a typo, as it 

          10  were, with the numbers?

          11  A.    No.  I think errors in understanding.  Um, there has 

          12  been -- simply to provide a simple illustration, there are 

          13  cases that involved mixtures and occasionally I will see a 

          14  report or be given a report to review that does not apply, 

          15  um, a proper statistical analysis to the interpretation of 

          16  the mixture, and so then I will try to correct that.

          17  Q.    Okay.  And apart from mixtures when we are talking 

          18  about single source clean samples, any statistical errors 

          19  that you have had to deal with in your consultation?

          20  A.    Yes.  Again, largely from people who don't quite 

          21  understand what it is that they are doing or trying to use 

          22  the formulas without understanding.

          23  Q.    Okay.  So just in basic application of the product rule 

          24  they are getting it wrong?

          25  A.    Uh, well, they are -- they are misapplying the product 

          26  rule.  Um, again, I can give you some examples if you are 

          27  really interested, but they are applying the product rule in 

          28  a situation where, um, they are incorporating figures into 
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           1  the product rule which should not be incorporated into it.

           2  Q.    And this is apart from mixture situations, correct?

           3  A.    Yes.

           4  Q.    Okay.  Could you give me an example then?  I don't 

           5  really know --

           6  A.    Yes.  Actually, going back to classical genetic typing 

           7  days before DNA there was a case in which -- a sexual assault 

           8  case, um, semen was encountered on a bed sheet, I believe, 

           9  and it was genetically typed for the ABO blood group systems.  

          10  They developed a suspect in the case, they typed a suspect 

          11  for ABO, the person was not excluded.  

          12        They also typed a person for a variety of genetic 

          13  markers, other blood groups and enzyme markers and then they 

          14  put into the -- the analyst put into the report that this 

          15  particular individual has a profile that is ABO type 

          16  something, MN type something, RH type something, PGM type 

          17  something and a long list of genetic markers, so the 

          18  frequency of this profile is one in a thousand.  

          19        Well, the one in a thousand is not a relevant number 

          20  because the only item of evidence could only be typed for the 

          21  ABO, and that was the only number that should have been 

          22  given.  So that was an error of the analyst not 

          23  understanding, um, the proper application of, um, statistics 

          24  and population genetics and indeed a fundamental logical flaw 

          25  in the way that analyst analyzed evidence and interpreted 

          26  evidence.

          27  Q.    So that was a basic statistical flaw that left out you 

          28  and anyone presumably familiar with population genetics?
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           1  A.    Yes.

           2  Q.    Have you had any consultation on cases involving cold 

           3  hits, cases where the individual suspect was first 

           4  ascertained through a database search of convicted offenders?

           5  A.    Uh, I have had a couple of calls from attorneys about 

           6  cold hits, but none of them have developed into anything 

           7  further than a simple phone call.

           8  Q.    So you have never actually sat down and looked at -- in 

           9  the form of consultation never actually looked at a case that 

          10  was a cold hit case and been asked to analyze both the lab 

          11  work or the statistical work?

          12  A.    Uh, no.

          13  Q.    Okay.  I don't want to go through all of your honors 

          14  and awards, but you got some for being certain lecturers.  We 

          15  probably covered this in a question already, but did any of 

          16  those lectures involve high level statistic or population 

          17  genetics?

          18  A.    No.  The lectures focused on, for the most part, the 

          19  promise of DNA evidence in the future of forensic biology.

          20  Q.    More of a policy kind of work?

          21  A.    Well, with a smattering of technology, a smattering of 

          22  population genetics, a smattering of policy.

          23  Q.    Now, you have also listed down academic affiliations.  

          24  These graduate groups are with Berkeley?

          25  A.    With the exception of the forensic science group which 

          26  is located at Davis.

          27  Q.    And this -- and these are groups that you tend as part 

          28  of your teaching duties?

                                                                         897

                                                                         898

           1  A.    These are groups where I am qualified to serve as a 

           2  graduate advisor for Ph.D students.

           3  Q.    Okay.  And in the first four, comparative biochemistry, 

           4  infectious diseases, microbiology and nutritional sciences, 

           5  none of those involve DNA in forensic applications, correct?

           6  A.    Uh, for the most part no, although I have had several 

           7  graduate students who have done their Ph.D in comparative 

           8  biochemistry, who have worked on forensic problems.  And in 

           9  both infectious diseases and in nutrition, occasionally 

          10  forensic problems come up.  

          11        Questions on the microbiology side of food, 

          12  adulteration, food contamination, those ultimately lead to 

          13  forensic issues.  Did the particular strain of bacteria that 

          14  infected, um, hamburger come from some particular factory.  

          15  And on the toxicology side, um, again, that's a more general 

          16  question of, Did someone eat something that was not good for 

          17  them.

          18  Q.    Well, we need to focus the question more and confirm 

          19  that those four graduate groups have not involved your 

          20  teaching or your discussion of forensic use of DNA to 

          21  identify a perpetrator or a person?

          22  A.    No.  Those graduate groups are focused upon the 

          23  training of Ph.D students under the appropriate titles.  The 

          24  problems that they work on may or may not have a forensic 

          25  component.

          26  Q.    So it would be fair to say that those four graduate 

          27  groups do not involve the statistics involved in attributing 

          28  a match between a person and an evidence profile?
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           1  A.    No.  In fact, they may.  Um, the -- the example that I 

           2  gave with regard to, um, microbial contamination of the food 

           3  stuff, that may require a statistical or population genetic 

           4  interpretation of the frequency of a particular microbial 

           5  strain in the population at large.  What -- what can we say 

           6  with regard to the possible source of this strain with regard 

           7  to the factory where the meat was produced compared to being 

           8  picked up from other sources in the environment.  So the 

           9  kinds of questions are the same kinds of questions.  The, um, 

          10  materials or the nature of the samples that are being worked 

          11  on are somewhat different in that example.

          12  Q.    Now, you have listed several professional associations.  

          13  Some of them you said were standard and some were more 

          14  related to forensic science.  

          15        In relation to all of your professional associations, 

          16  do you get formal education on any topic related to 

          17  statistics or population genetics, formal education from 

          18  these associations?

          19  A.    Do these organizations offer courses on --

          20  Q.    Correct, that you have taken. 

          21  A.    Uh, they offer courses but not courses that I have 

          22  taken.

          23  Q.    Okay.  You also indicated that you've been an editorial 

          24  secretary and on the editorial board of several journals.  

          25  Aside from issues of population frequency studies that have 

          26  involved looking at the population and how frequent a legal 

          27  type shows up, have you reviewed any articles, um, on the 

          28  statistical interpretation of matches between a person and 
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           1  evidence profile for those journals?

           2  A.    Uh, probably I have, although I can't recall any papers 

           3  specifically about it.  That -- most of the papers that would 

           4  appear in those journals would not be -- that relate to 

           5  population genetics as gene frequencies, and what have you, 

           6  would not be directed to that particular question except as 

           7  providing the base information for plugging into the 

           8  statistical formulas in casework.

           9  Q.    Are you saying those journals aren't specific enough, 

          10  they are not the forum where high level statistical issues 

          11  would be debated?

          12  A.    No.  In some cases, um, statistical issues have been 

          13  debated.  The Science and Justice Journal in particular has 

          14  had a number of articles by people on, um, various approaches 

          15  to the interpretation of biological evidence ranging from 

          16  different ways to interpret mixtures to different ways to 

          17  interpret evidence in cases involving kin relations; 

          18  brothers, uncles, cousins, that sort of thing.

          19  Q.    Have you directly reviewed any of those statistical 

          20  articles that have been submitted or has somebody else done 

          21  that?

          22  A.    No.  Other people have done that.

          23  Q.    Is that because the other people are more qualified 

          24  than you to deal with the issues of statistical issues?

          25  A.    Uh, it's an editor's decision, not my decision.  I 

          26  don't know.

          27  Q.    Are there other people on the board that you are 

          28  familiar with that are more qualified regarding statistics?
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           1  A.    There are some people who are professional 

           2  statisticians, yes.

           3  Q.    Okay.  So your understanding would be that they would 

           4  get those articles, and you would get the articles that are 

           5  more based in practical science?

           6  A.    Probably they would get those articles if they were not 

           7  the authors of the articles in question, yes.

           8  Q.    Okay.  Talking about articles and journals, would it be 

           9  fair to say that there are other journals out there that 

          10  publish on these same issues; statistical issues, 

          11  interpretation issues?

          12  A.    Yes.

          13  Q.    Such as Nature, Biometrics, Geometrics Journal.  

          14        Are you familiar with those?

          15  A.    Uh, I am familiar with Nature.  Nature certainly has 

          16  published some.  Science has published some articles relating 

          17  to interpretation.  Also, um, Biometrics, with the exception 

          18  of the one article by the Danish fellow, I think has not 

          19  published a lot or at least I'm not aware of them.  Um, 

          20  Geometrics is a legal journal, and it has published a number 

          21  of papers related to various aspects of the interpretation of 

          22  DNA evidence.

          23  Q.    What did you say about Biometrics Journal, did you say 

          24  it wasn't published?

          25  A.    No.  As far as I know there has not been a lot 

          26  published in Biometrics on the interpretation of DNA 

          27  evidence.  I'm only familiar with one article, that being the 

          28  article by a Danish person whose name I do not recall.  Um -- 
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           1  Q.    Would that be Anders Stockmarr?

           2  A.    Yes.  And there have also been, I think, a couple of 

           3  papers in the American Journal -- the Journal of the American 

           4  Statistical Society, Journal of the American Statistical 

           5  Association.

           6  Q.    Now, you also talked about two other applications 

           7  shortened down to NRC I and NRC II.  

           8        Would it be fair to say that these publications are not 

           9  the only voice in the field on DNA and DNA statistics and 

          10  population genetics?

          11  A.    No.  They are -- they are intended to represent the 

          12  best view of the panel of experts that serve on the 

          13  committees that wrote the reports.

          14  Q.    So they are essentially joint articles by the people 

          15  who serve on those committees?

          16  A.    They are -- they are, for the most part, a consensus 

          17  presentation.

          18  Q.    Of those people on the committees?

          19  A.    Yes.

          20  Q.    Okay.  So you are talking about a limited number of 

          21  people -- a handful of people on those reports, and their 

          22  opinions are not the determinative voice in the field as to 

          23  what is correct and what is the proper way to handle things?

          24        MS. SCHUBERT:  I will object at this point to relevance 

          25  in voir dire.

          26        MR. LYNCH:  Well, he served on those bodies.

          27        MS. SCHUBERT:  I'm not disputing -- 

          28        THE COURT:  I assume in his examination we will go into 
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           1  those, but right now I don't see that issue as being 

           2  appropriate in voir dire.

           3        MR. LYNCH:  Okay.  We will come back to that, your 

           4  Honor. 

           5  Q.    (By MR. LYNCH)  Now, you indicated your research 

           6  interests were population genetics generally and that 

           7  population genetics is the same for other markers, other than 

           8  DNA markers; is that correct?

           9  A.    Yes.

          10  Q.    Okay.  But your focus is really on the, I want to say, 

          11  biological side, the mutation, the selection, variation, 

          12  migration, evolution, those kinds of topics regarding 

          13  population genetics, correct?

          14  A.    From the -- in general, yes.  That -- that includes 

          15  though, um, a foundation for the interpretation of biological 

          16  evidence.  If you are interested in population structure, 

          17  which is an issue that is a relevant issue in forensic 

          18  interpretation of evidence, then it helps if you have some 

          19  foundation of the knowledge of migration of populations and 

          20  the degree of diversity between and within populations.

          21  Q.    These other markers you are talking about don't all use 

          22  the product rule, correct?  When we are talking about enzyme 

          23  markers and things like that, they don't directly?

          24  A.    Oh, yes.  You would use the product rule as long as you 

          25  can demonstrate that the markers are genetically independent 

          26  of each other then the product rule is an appropriate 

          27  application.

          28  Q.    Are any of these other markers involved in a offender 
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           1  database?

           2  A.    No.  No.

           3        MS. SCHUBERT:  Again, I will object as to relevance, 

           4  Judge.

           5        MR. LYNCH:  Well, this is his experience and whether or 

           6  not he has experience with these other markers in offender 

           7  databases is relevant as to --

           8        THE COURT:  I will permit it.

           9        THE WITNESS:  Okay.  Could you re-ask the question?

          10  Q.    (BY MR. LYNCH)  Certainly.  I may ask it slightly 

          11  differently, but basically I was asking for these other 

          12  markers, the non DNA markers, there is no population -- 

          13  excuse me -- there is no offender databases set up with these 

          14  other markers, correct?

          15  A.    No, there is not.  These markers have been, for the 

          16  most part, superseded both in population genetic studies and 

          17  in the forensic domain.

          18  Q.    So for non DNA markers there is no such thing as a cold 

          19  hit, correct?

          20  A.    Uh, not in the same sense.

          21  Q.    Well --

          22  A.    There -- the State of California, about 1983 or '84, 

          23  enacted legislation that allowed the collection of samples 

          24  for ABO testing and PGM testing which would serve as a 

          25  primitive database for cold hit analysis.  The cold hits in 

          26  this case would not be definitive cold hits.  Rather, they 

          27  would eliminate a segment of the population as potential 

          28  contributors on the evidence and would, um, by paring down 
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           1  the size of the -- of the suspect population, make the 

           2  investigation a more efficient process.  As soon as DNA came 

           3  along that whole exercise essentially got taken over by the 

           4  DNA effort.

           5  Q.    But that whole exercise did not involve, um, search 

           6  through a database that came out with one particular suspect 

           7  as a hit, did it?

           8  A.    No.

           9  Q.    It came out with a whole class of people who could have 

          10  been a hit?

          11  A.    That's correct.

          12  Q.    Okay. 

          13  A.    Yeah.  As I said, it is not -- it was not definitive,  

          14  it was to pare down the size of the suspect population.

          15  Q.    Now, you indicated that you had made -- I don't believe 

          16  I recall whether it was a third of your articles relate to 

          17  population genetics and statistics issues; is that correct?

          18  A.    Uh, it -- I don't remember the exact figure that I gave 

          19  but in some way or another, yes.

          20  Q.    Okay.  But I think you then went on to state that 

          21  relatively few relate to forensic statistical or genetics 

          22  issues; is that fair to say?

          23  A.    Uh, certainly in recent times that's correct.

          24  Q.    Okay.  Have any of your articles -- have you ever 

          25  written any articles that deal with complex population 

          26  genetics or statistical issues in forensic DNA 

          27  identification?

          28  A.    Uh, no articles that have focused specifically on, um, 
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           1  a complex issue.  I elude to them particularly in some of the 

           2  review materials, but I have not done specific research in 

           3  that area nor have I written anything specifically on that 

           4  topic.

           5  Q.    Have you ever done an offender database search 

           6  yourself?

           7  A.    No.  I have -- apart from constructive class exercises, 

           8  no, I have not.

           9  Q.    Okay.  Have you ever done experiments on offender 

          10  databases?

          11  A.    No.  I -- only law enforcement personnel are qualified 

          12  to have any access to offender databases, and I am not one 

          13  and do not have access.

          14  Q.    Have you attempted to model or create a mock offender 

          15  database and then do research or experimentation on it?

          16  A.    Yes.  Actually, long before DNA profiling we did a 

          17  fairly substantial exercise in the mid-1970s on the 

          18  efficiency of database searches using a very large number of 

          19  genetic markers.

          20  Q.    And the purpose of that research was to find what?

          21  A.    Was to demonstrate to the students that some of the 

          22  equations that were used or how the -- how some of the 

          23  equations work and to try to demonstrate with a then nascent 

          24  computer technology.  In those days we had to use a 

          25  mainframe, um, on how such a search might take place.  Um, as 

          26  I recall it required about forty-eight hours of computer 

          27  time, something that you could do on your laptop there in 

          28  about five minutes or less.
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           1  Q.    Did the focus of that investigation involve at all the 

           2  significance of a match that was found through a database 

           3  search?  Did you do any investigation into that?

           4  A.    No.  The focus of the exercise was to try to determine 

           5  the most efficient way to search a database.

           6  Q.    So no investigation at all.  You've never done any 

           7  investigation at all then on the chance of a coincidental 

           8  match in a database search?

           9  A.    Uh, no.  Um, nor though in conversation with any of my 

          10  colleagues have I heard of any coincidental matches, provided 

          11  a sufficient number of markers have been tested in cases 

          12  where, um, an inadequate number of or a -- suffice it to say 

          13  as a general rule, and this goes back to what we did in -- in 

          14  the exercise of the mid-1970s, if you use a small number of 

          15  markers, um, your sweep through the population will give you 

          16  a large number of individuals.  

          17        As you increase the number of markers, as you increase 

          18  the discrimination power of each marker, the number of 

          19  individuals captured in the database screen becomes less and 

          20  less, and the ultimate objective is to see how far -- how 

          21  many markers you need to test before you, um, have no 

          22  expectation of finding anymore than a single individual in a 

          23  database search.

          24  Q.    Have you, um, researched, with or without publication, 

          25  the issue of coincidental matches in databases?

          26        MS. SCHUBERT:  I will object at this point to 

          27  relevance, Judge, on voir dire.

          28        MR. LYNCH:  That is what the whole issue is going to be 
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           1  about, your Honor.

           2        MS. SCHUBERT:  Well, I recognize that but whether he is 

           3  qualified as an expert is a separate issue.

           4        THE COURT:  I will permit the question. 

           5        THE WITNESS:  Um, your question is, Have I done any 

           6  research on the frequency of coincidental matches in 

           7  databases?

           8  Q.    (BY MR. LYNCH)  Well, my -- it wasn't specifically the 

           9  frequency, just on the concept or the topic of coincidental 

          10  matches in databases?

          11  A.    Uh, in the form of exercises for students, again, 

          12  getting at the issues that I mentioned previously, that is 

          13  how many markers do you need to test, um, what is the 

          14  discrimination power that goes with each marker, if the, 

          15  um -- if there is non independence of genetic markers how 

          16  much does that diminish the overall genetic power in your 

          17  search.  

          18        We have done that in the form of class exercises, um, 

          19  and you can calculate what the -- what the probability of 

          20  a -- of a coincidental match would be.  Actually, there are 

          21  several different ways that you can compute the probability 

          22  that you would see another individual in a population that 

          23  matches a particular profile.

          24  Q.    I guess my question was, had you studied the literature 

          25  on the topics of databases and cold hit statistics?

          26  A.    Well, there isn't much literature on cold hit 

          27  statistics that I'm aware of.  If you have a literature I 

          28  would be happy to see it.
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           1  Q.    Well, let me interrupt you and ask you the various 

           2  articles that I think are going to be presented in this case.  

           3        Um, for one, have you read what's marked PT-V, it's 

           4  from Forensic Science Communications -- I won't read the 

           5  title -- but just tell me if you have read PT-V?

           6  A.    Yes, I have.

           7  Q.    I believe you made reference to it already, PT-W, it is 

           8  the article in Biometrics, the article by Mr. Stockmarr?

           9  A.    Yes.

          10  Q.    Skipping one to PT-DD, that is a couple of letters 

          11  following up on the article by Anders Stockmarr in 

          12  Biometrics, have you read those letters which is a letter 

          13  from Mr. Dawid, D-a-w-i-d, and a response back from 

          14  Mr. Stockmarr?

          15  A.    Uh, no, I have not read that one.

          16  Q.    Okay.  What about PT-Z, which is Chapter 9 out of a 

          17  book by Mr. Everett and we're -- 

          18  A.    Yes, I have read that.

          19  Q.    Okay. 

          20  A.    And indeed the whole book.

          21  Q.    Okay.  Let me look for some more.  

          22        What about PT-Y, an article by Balding and Donnelly?

          23  A.    Yes.

          24  Q.    You have read that?

          25  A.    Yes.

          26  Q.    Okay.  And it looks like another one by Balding, PT-X, 

          27  Errors in Misunderstandings in the second NRC report, have 

          28  you read that one?
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           1  A.    Yeah.  I think I read this one when it first came out.  

           2  I don't remember -- I remember the article.

           3  Q.    Okay.

           4        MR. LYNCH:  I don't think I have any further 

           5  questions -- I -- just a basic question. 

           6  Q.    (By MR. LYNCH)  Were you asked specifically to read 

           7  those articles or had you read those in the course of your 

           8  position as a faculty member at Berkeley?

           9  A.    I had read most of them in the course of just my 

          10  general reading.  I will admit that the Biometrics article I 

          11  had not seen previously.  I remember having a reference to it 

          12  and checking with a colleague who takes Biometrics, but he 

          13  did not have that particular issue on a shelf, and I never 

          14  pursued it.

          15        MR. LYNCH:  I have no further questions for voir dire, 

          16  your Honor.

          17        THE COURT:  All right.  On the issue of qualification, 

          18  do you wish to be heard, Mr. Lynch?

          19        MR. LYNCH:  Your Honor, um, I would submit it to the 

          20  Court, but I do believe that certain portions may go beyond 

          21  his expertise.  He has indicated that for complex statistical 

          22  issues he doesn't consider himself qualified, say, for 

          23  complex population genetics issues.  So for just the general 

          24  purposes that the District Attorney has initially stated I 

          25  have no objection, but, um, I may reserve my objection for 

          26  certain opinions he may have during direct or cross.

          27        THE COURT:  All right.  Then we will proceed.

          28  ///// 
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           1                   RESUMED DIRECT EXAMINATION

           2  BY ANNE-MARIE SCHUBERT, Deputy District Attorney:

           3  Q.    Dr. Sensabaugh, let me start off with a general 

           4  question.  

           5        Um, with respect to the interpretation of biological 

           6  evidence and statistical interpretation, would you agree that 

           7  it is generally accepted in the scientific community to 

           8  utilize the product rule?

           9  A.    If -- if you are using the product rule in the context 

          10  of the random match probability.

          11  Q.    Yes.

          12  A.    Yes.

          13  Q.    Okay.  And with respect to the -- the topic of cold  

          14  cases -- cold hit cases where an individual is identified 

          15  through an offender database, in your opinion is it generally 

          16  accepted to utilize the product rule to provide the random 

          17  match probability in that type of case?

          18  A.    Well, the -- the product rule does provide, um, the 

          19  random match probability.

          20  Q.    Okay. 

          21  A.    The random match probability is the frequency of an 

          22  occurrence of a particular type or particular profile in the 

          23  population.

          24  Q.    Okay.

          25  A.    Or the estimated frequency of occurrence.

          26  Q.    Okay.  With respect to the interpretation of the 

          27  evidence profile, for instance, if you had a cold hit case, 

          28  are there -- are there separate questions that could be 
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           1  addressed in providing the statistical interpretation?

           2  A.    Yes.  One could ask the question or one could ask 

           3  actually several questions.  The question that was posed by 

           4  the NRC II report was, What is the chance of getting a hit on 

           5  a database if you have a particular random match probability 

           6  and you test a very large number of individuals.

           7  Q.    Okay.  Meaning that what is -- let me make sure I got 

           8  this right.  The question by NRC II was, What is -- is it 

           9  fair to say, What is a likelihood of finding another 

          10  individual in that particular felon database?

          11  A.    What is the chance of finding a particular profile in a 

          12  database that contains the number in profiles.

          13  Q.    Okay.  Can you -- can you just do me a favor and maybe 

          14  draw out the two different -- those particular questions.     

          15        Perhaps the random match probability, what does that 

          16  address versus the statistical calculations from a felon 

          17  database; is that a fair statement -- fair question?

          18  A.    Uh, yes.

          19  Q.    You understand what I mean by that?

          20  A.    I think so, yes.

          21  Q.    Okay.  Why don't you do that, if you can, on that 

          22  little -- 

          23        THE COURT:  Here's what you have to do right now -- we 

          24  don't make life easy for witnesses.  Um, with your free hand 

          25  or in your pocket you can deposit this and then you can walk 

          26  about fifteen feet in any direction.

          27        THE WITNESS:  Okay.  But it will still jerk me back if 

          28  I go too far.
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           1        THE COURT:  That's correct.  It has a corrective 

           2  mechanism built into it if you go too far. 

           3        THE WITNESS:  Let me try this -- is this a pen or a 

           4  laser pointer?

           5        THE COURT:  That's a laser pointer.

           6        MS. SCHUBERT:  Oh, there is one right there on the --

           7        THE COURT:  We should have a pen.  

           8        MS. SCHUBERT:  You can pick your color.

           9        THE WITNESS:  Okay. 

          10        MS. SCHUBERT:  Judge, can I take thirty seconds while 

          11  he writes this out to use the rest room really quick?

          12        THE COURT:  I think we all ought to take a five-minute 

          13  break.

          14        MS. SCHUBERT:  Is there any problem with him writing it 

          15  out?

          16        THE COURT:  He can write it out as long as he doesn't 

          17  say a word to anyone because we will be off the record.

          18        MR. LYNCH:  Can we be clear on what he is writing out 

          19  so there are no questions?

          20        THE COURT:  Do you understand what you are doing?

          21        THE WITNESS:  Yes.  In fact, off the record, I will use 

          22  the rest room also.

          23        THE COURT:  Okay.  Well, that's -- I was just about to 

          24  bring up that subject, that you aren't the only one who is 

          25  confined here.  So you are free to leave on the break as you 

          26  see fit.  

          27        I'm assuming our escort officer and our Defendant, you 

          28  can make it for another twenty minutes?
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           1        THE DEFENDANT:  (Defendant nodded head.) 

           2        ESCORT OFFICER:  Yes, sir.

           3        THE COURT:  Okay.  Younger persons have increased 

           4  capacity. 

           5                     (Break in proceedings.)

           6        MS. SCHUBERT:  Karen, can we get this marked when you 

           7  get a chance?

           8        THE COURT:  I sense we are ready.  Everyone is present.  

           9  All necessary parties are present.  The witness has been 

          10  laboring at the easel.  

          11        You are going to mark that what?

          12        COURT ATTENDANT:  People's Pretrial 28. 

          13      (People's Pretrial 28 was marked for identification.)

          14        THE WITNESS:  There is another sheet underneath.

          15        THE COURT:  All right.  Let us commence.

          16  Q.    (BY MS. SCHUBERT)  All right.  Dr. Sensabaugh, if you 

          17  can explain for us the terms of the different types of 

          18  statistical calculations you can utilize, first of all, 

          19  starting with the random match probability?

          20  A.    Okay.  The random match probability is simply an 

          21  estimate of the frequency with which a particular profile 

          22  appears in a population.  That is calculated by multiplying 

          23  together the frequency of the genotypes at each particular 

          24  locus across all loci.  

          25        So going back to a classical sort of example from 

          26  pre-DNA days but the point still applies, um, if you are 

          27  blood group O, blood group O occurs in about forty percent of 

          28  the population.  If you're a MN blood group, that occurs in 
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           1  about twenty percent of the population.  So the combination 

           2  that you would be both blood group O and MN blood group, N 

           3  would be the product of the forty percent times the twenty 

           4  percent, which would be about eight percent if I've done my 

           5  multiplication correctly.  So every time you add a new 

           6  genetic marker you add a new multiplier depending upon the 

           7  frequency of that genetic marker.  

           8        As you can see, with every time you add a new genetic 

           9  marker to the system it further diminishes the size of the -- 

          10  of the -- of the population that may contain that combination 

          11  of genetic types.  And, um, ultimately one can get to the 

          12  point where if one adds enough genetic marker where the 

          13  frequency estimate becomes, um, infinitesimally small, that 

          14  is -- there is a pretty good chance that a particular 

          15  combination may never have occurred.  

          16        Um, we know that it is a reliable or a good estimate, 

          17  it's not an exact number, it's only an estimate, but we know 

          18  that it is a good estimate because we know that, um, the -- 

          19  we know the frequency of the genotypes at every locus.  We 

          20  can measure that impurically; that is, I can test one hundred 

          21  individuals or one thousand individuals and determine just 

          22  what proportion of the population is blood group A, for 

          23  example, or to use a DNA example, a THO1 type 8.  And, um, we 

          24  also know that, at least in comparing pairs of loci, that the 

          25  loci behave independently of each other.  That is, if I am a 

          26  blood group A it has no influence on what my THO1 type will 

          27  be or upon any number of another set of types.  

          28        So then it becomes a very simple matter of applying the 
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           1  product rule, that is a simple computation, and this is no 

           2  different than if you flip a coin.  There is one half chance 

           3  you will get heads if it's a fair coin, one half chance you 

           4  will get tails.  If you flip two tails the chance of getting 

           5  two heads is one half times one half.  If you flip three 

           6  coins the chance of getting three heads is one half times one 

           7  half times one half.  It's all part of standard probability 

           8  theory, elementary level probability theory. 

           9        So what we end up with then is an estimate of the 

          10  frequency of a particular profile in the population and it is 

          11  based upon the impurical determination of the frequency of 

          12  the genotypes at each locus and impurical determination of 

          13  the independence at least among pairs and usually among a 

          14  larger set of loci.  Then a multiplication use of the product 

          15  rule, a standard statistical tool to multiply across all loci 

          16  and if one includes a large enough number of markers, as I 

          17  said, then the estimate of frequency may be infinitesimally 

          18  small, a number that we can have no way of measuring the 

          19  accuracy of.  We only know that it is a -- a good estimate 

          20  based upon the foundation that we have brought into it.

          21        THE COURT:  In your formula or your presentation you 

          22  have "P equals", is P the term?

          23        THE WITNESS:  P is the frequency estimate value.

          24        THE COURT:  Okay.  Is that -- is it for probability or 

          25  is it a particular term that is used?

          26        THE WITNESS:  This would be a probability.  Um, it can 

          27  actually, under this mode of thinking, be considered a 

          28  probability.  It can be considered a frequency estimate.  One 
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           1  of the major schools of probability theory is that 

           2  probabilities are nothing more than frequency estimation.     

           3        Um, so sometimes, um, when this gets to be a very, very 

           4  small number, you know, a number like point ten zeros and a 

           5  one, whatever that would be, it is easier to state that as a 

           6  one in number.  So, um, the one over tenth of a tenth, it 

           7  would be ten billion.  So instead of saying point 

           8  00000000001, we would say one in ten billion individuals.  

           9  Something like that.

          10        THE COURT:  Okay.

          11        THE WITNESS:  Okay.  So that's -- but that's what the 

          12  random match probability is, it assesses or it is a measure 

          13  of a rareness of a particular type in a population.  It is 

          14  based upon certain assumptions, most of which we can evaluate 

          15  impurically.

          16  Q.    (BY MS. SCHUBERT)  Now, Dr. Sensabaugh, when you are 

          17  dealing with the random match probability, is it fair to say 

          18  that one of the hypothesis you are testing is -- is the 

          19  individual, the true source of the evidence?

          20  A.    One -- yes.  One can put this into the context of 

          21  putting weight on two different hypothesis.  One hypothesis 

          22  is that the crime sample, I'll use that term for the -- or 

          23  crime sample profile -- the crime sample profile came from a 

          24  particular individual, individual X.  And if that is the case 

          25  and if no errors had been made in the typing and other such 

          26  things, then we would expect the crime sample profile to be 

          27  the same as individual X's profile.  So the probability there 

          28  would be one.  
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           1        The alternative is that the crime sample profile came 

           2  from some individual other than X.  Now we don't really know 

           3  what individual that may be, but we can assess what is the 

           4  chance that if we were to just pull a person out of the 

           5  population that we would find that individual, an individual 

           6  who has a matching profile, and that is the P value or the 

           7  one in value.  

           8        Now, there is another assumption I should point out 

           9  here because it is a very important one.  The population -- 

          10  when I talk about the frequency of genotypes in the 

          11  population, at each locus I'm making an assumption that these 

          12  are from genetically unrelated individuals.  If the, um -- if 

          13  there is a chance that, um, a particular profile could have 

          14  come from my brother instead of me, then the random match 

          15  probability doesn't apply, whether I would use a different 

          16  statistic which would assess the chance that my brother and I 

          17  would have the same profile and because my brother and I are 

          18  related, um, there is a much higher probability than my 

          19  brother and I would share of the same profile.  

          20        Now, that's --

          21        THE COURT:  Then in comparison with a random person?

          22        THE WITNESS:  Random --

          23        THE COURT:  Unrelated?

          24        THE WITNESS:  Yes.  We could go test my brother and 

          25  find out whether my brother has the same profile.  If we want 

          26  to exclude my brother then in the absence of testing my 

          27  brother we would site a brother statistic or a sib statistic.  

          28  That's the worse case scenario -- actually, there is an even 
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           1  worse case scenario, and that is I have an identical twin 

           2  that my parents didn't tell me about and that identical twin 

           3  is out committing crimes someplace and unbeknownst to me, um, 

           4  gets profiled and I get hauled in.  So that -- that's the 

           5  absolute worse case scenario, but one that ought to be at 

           6  least kept in mind.  

           7        THE COURT:  Okay.  Well, keeping in mind it's now 12:00 

           8  o'clock.

           9        MS. SCHUBERT:  Okay.  That is fine.  We can start with 

          10  the next one after lunch.

          11        THE COURT:  All right.  We will do the next one after 

          12  lunch.  1:30, folks. 

          13                         (Lunch recess.)

          14                            ---oOo---
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         1                       TUESDAY, DECEMBER 31, 2002

         2                           AFTERNOON SESSION

         3                               ---o0o---

         4          The matter of the People of the State of California, 

         5    Plaintiff, versus PAUL EUGENE ROBINSON, Defendant, Case No. 

         6    00F06871, came on regularly this day before the Honorable PETER 

         7    MERING, Judge of the Superior Court of the State of California, 

         8    County of Sacramento, Department 30.

         9          The People were present and represented by ANNE MARIE 

        10    SCHUBERT, Deputy District Attorney in and for the County of 

        11    Sacramento.

        12          The Defendant PAUL EUGENE ROBINSON was present and 

        13    represented by MICHAEL R. NELSON and DAVID LYNCH, Assistant 

        14    Public Defenders.

        15          The following proceedings were then had:

        16                               ---o0o---

        17          THE COURT:  Good afternoon.  The record will show all 

        18    necessary parties are present, the witness has resumed the 

        19    witness stand. 

        20          You may continue, Ms. Schubert.

        21          MS. SCHUBERT:  Thank you, Judge.

        22                           TESTIMONY OF

        23    DR. GEORGE SENSABAUGH, (Resumed) Witness called by the People:

        24                        CONTINUED DIRECT EXAMINATION

        25    BY ANNE MARIE SCHUBERT, Deputy District Attorney:

        26    Q     Dr. Sensabaugh, going back to the diagram that you of 

        27    this is People's 28, the first page of 28, which is entitled 

        28    random match probability, when we're talking about cold cases 
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         1    in your opinion does the rareness of a particular DNA profile 

         2    change whether it's a cold case or a non-cold case?

         3    A     No.  How rare a profile is is a simple statement.  A 

         4    profile occurs with some particular frequency or some 

         5    particular rareness in the population. 

         6    Q     Okay.  When we talk about in the population, are we 

         7    talking about the human population generally versus a felon 

         8    databank population?

         9    A     A human population in general.

        10    Q     Okay.  And in terms of the standard practice in the 

        11    scientific community, when case work is done on a particular 

        12    evidence profile is the statistical calculation generated from 

        13    an offender sample or suspect sample or is the statistical 

        14    calculation generated from the crime scene sample?

        15    A     It should be calculated from the crime scene sample 

        16    because that's the relevant information you have to work with. 

        17    Q     Okay.  And then in terms of -- well, okay.  Let me go on 

        18    to the second one here.  We talked earlier about the two 

        19    different hypotheses for random match, is X the true source of 

        20    the evidence profile, correct?

        21    A     Correct.  And the alternative hypothesis is that the  

        22    evidence originates from some other unrelated individual in the 

        23    general population.

        24    Q     And that would be this number here, one in say 

        25    hypothetically 650 quadrillion?

        26    A     Yes.

        27    Q     And how would that -- if one were to testify to what that 

        28    means how would it be -- like if it was hypothetically one in 
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         1    650 quadrillion of the Hispanic population, how would that be 

         2    told in laymen's terms?

         3    A     Well, I'm sure that everyone who does this has their own 

         4    particular metaphor for this.  A quadrillion is a huge number.  

         5    Not a number that we could conceive of.  I mean it's -- it is 

         6    so much larger than the national debt that we can't even 

         7    conceive of it.  And so much beyond your chances of winning the 

         8    lottery.  It would be so -- I think given that, the best that I 

         9    could say in my own particular language would be this is such 

        10    an unusual item that I would not expect to see it at all; but 

        11    if I see it in one individual I would expect it to be as close 

        12    to a unique event as possible.  Contingent upon the assumption 

        13    that go into it.

        14    Q     Okay.  Now you mentioned earlier that when we're talking 

        15    about statistical calculations or different types of questions 

        16    on databank searches you entered into a second question that 

        17    could be posed, and that was the databank -- I'm sorry, 

        18    database match probability, correct?

        19    A     Yes.

        20    Q     Can you tell us and explain for us what you mean by that 

        21    particular type of calculation?

        22    A     This particular computation starts with the frequency of 

        23    occurrence; that is the one in 100,000, one in 100 million or 

        24    one in 100 quadrillion, whatever. 

        25    Q     The random match probability?

        26    A     The random match probability.  And then it says that if 

        27    we look at the -- compare our particular question profile 

        28    against some number of profiles, such as the number of profiles 
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         1    that are in the database.

         2    Q     Felon database?

         3    A     Felon database.  Or for that matter if we just started 

         4    taking everyone in a population and ticking them off one at a 

         5    time until we ran through the entire general population, if we 

         6    look N times, or at N different individuals, N different 

         7    profiles, then we would expect to find our particular profile 

         8    that occurs with frequency P, N times P. 

         9          And this is like saying -- an equivalent to saying that 

        10    if I roll a die getting a one -- given a fair die -- is one in 

        11    six.  And so if I roll a die once, there is one chance in six 

        12    that I would see a one.  But if I roll a die ten times, then I 

        13    would probably see -- I would expect to see one at least once 

        14    and probably more than once.  Simply because I've rolled the 

        15    die multiple times and I expect to see something that has an 

        16    occurrence frequency of one in six, I expect to see it occur. 

        17          And so basically that's what this formulation does.  It 

        18    estimates the probability of finding a particular profile in 

        19    the database of N individuals, or in a set of N trials.

        20    Q     Now if we were -- like hypothetically if we had a felon 

        21    database of say 30,000 people, 30,000 felons in a database, 

        22    this particular statistical calculation would measure the 

        23    likelihood of the probability of finding another profile -- 

        24    particular profile in the database of those 30,000 felons?

        25    A     Yes.

        26    Q     Okay.  As opposed to the random match measures the 

        27    likelihood of -- probability of finding a particular profile in 

        28    the general population, correct?
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         1    A     Correct.

         2    Q     Okay.  Now in -- and again, with respect to these 

         3    particular statistical calculations, would you agree that the 

         4    database match probability is an appropriate calculation if 

         5    you're trying to answer that particular question?

         6    A     Yes.  I mean this doesn't answer the question of how rare 

         7    is the profile.  It answers a question of what is the chance, 

         8    what is the estimated probability that I would see a particular 

         9    profile if I searched in a database of containing 

        10    N individuals.

        11          THE COURT:  Could you -- I don't know if this is simple 

        12    math or not.  Let's suppose rather than any quadrillion, which 

        13    is kind of hard to deal with, let's say one in 100 million is 

        14    the second --

        15          THE WITNESS:  The P.

        16          THE COURT:  The random match probability, one in 

        17    100 million.  You can pick a different number if it's easier to 

        18    deal with.  Okay.  Now we got a 30,000 person database in the 

        19    hypothetical.  And as I understand it you're going to multiply 

        20    something by something --

        21          THE WITNESS:  Correct.

        22          THE COURT:  -- to find out the answer to the first 

        23    paragraph there, that is the probability of finding that 

        24    particular match or that particular characteristics in that 

        25    database. 

        26          So assume my numbers, unless you can come up with some 

        27    simpler ones -- what's the N number, the random match 

        28    probability is one in 100 million, what's the random -- what's 
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         1    the probability of finding it in the database?

         2          THE WITNESS:  Okay.  Let me run through that on a new 

         3    piece of paper.  And I'll change your numbers for sake of 

         4    computation.

         5          THE COURT:  Yeah.  Fine.  I encourage that.

         6          THE WITNESS:  Okay.  So our probability of occurrence, 

         7    that is our random match probability -- I'm not going to be 

         8    able to do this quite right, I think. 

         9          Okay.  This is the frequency value for one in -- sorry.  

        10    One in 100 million -- no. 

        11          Now -- that's why it's easier to say one in 100 million 

        12    than to remember how many zeroes there are.

        13          THE COURT:  It sure is.

        14          THE WITNESS:  Okay.  So let us search a database that 

        15    contains 10,000 individuals.

        16          THE COURT:  All right.

        17          THE WITNESS:  I use 10,000 because everything divides 

        18    easily.

        19          THE COURT:  Fine.

        20          THE WITNESS:  Okay.  So this number, the P value, the 

        21    probability, the random match probability --

        22          THE COURT:  Which is -- I can't count those zeroes.  

        23    Which is one in a hundred million?

        24          THE WITNESS:  Which is -- if I got the right number of 

        25    zeros in there is -- would tend to be one in 100 million.

        26          THE COURT:  Would tend to be one in 100 million.

        27          THE WITNESS:  Right.

        28          THE COURT:  Okay.
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         1          THE WITNESS:  If I multiply that by 10,000, then I end 

         2    up -- I'm going to have to reduce it to simpler -- to my kind 

         3    of notation.  This is 10 to the fourth.  One in 100 million 

         4    would be 10 to the minus eighth.  So it would work out to one 

         5    in 10,000.  There's one chance in 10,000 that we would find a 

         6    profile that occurs with this frequency in the general 

         7    population, that is the one in 100 million, in the database of 

         8    10,000.

         9          THE COURT:  Well, but it sounds like -- is it a 

        10    coincidence that you come out with 10,000, which happens to be 

        11    the same number of people in the database?

        12          THE WITNESS:  No.  I chose the 10,000 because it was a 

        13    power of ten.

        14          THE COURT:  Okay.  But doesn't your answer end up with 

        15    one in 10,000?

        16          THE WITNESS:  So let me do another one.  Let's search on 

        17    a database that now is increased in size to 100,000.

        18          THE COURT:  Okay.

        19          THE WITNESS:  Okay.  Or 10 to the fifth.  And that would 

        20    now -- the probability would be one in 1,000. 

        21          THE COURT:  One in 1,000.

        22          THE WITNESS:  Right.  So -- and if you think about it, 

        23    this makes sense.  As you increase the size of the database --

        24          THE COURT:  Well, I'm not sure it makes sense to me yet, 

        25    so that's why I'm going to ask you to try to help me understand 

        26    how that is.  It just strikes me that if your chance of finding 

        27    this match is one in 100 million, which encompasses essentially 

        28    the population of the United States, give or take -- well, it's 
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         1    half the population of the United States, I imagine.  Okay.  

         2    One in 100 million.  That you would have a greater probability 

         3    of finding it in a 10,000 person database than you would have 

         4    in finding it in the whole United States.

         5          THE WITNESS:  Oh, no, no.  No.  The chance of finding -- 

         6    as we increase the size of the database --

         7          THE COURT:  Yeah.

         8          THE WITNESS:  So let's go whole hog.

         9          THE COURT:  Okay.

        10          THE WITNESS:  Let's test everybody -- test all 

        11    100 million people. 

        12          THE COURT:  Okay.

        13          THE WITNESS:  Okay.  So this would be our third search, 

        14    where N equals 100 million, which is 10 to the eighth.  Okay.  

        15    Our P value now is -- I'm sorry, this is NP.  Each one of these 

        16    a multiple of --

        17          THE COURT:  N and P.

        18          THE WITNESS:  Would be N and P.  So it is N, the 10,000, 

        19    times the probability of finding it, equals this number.  And 

        20    if we do the NP calculation under scenario number three, where 

        21    we have 100 million people in the database, the chance of 

        22    finding our profile is one. 

        23          THE COURT:  Well, now that one I can understand.  I can 

        24    understand that one.  I can't understand the 10,000, the chance 

        25    of finding --

        26          MR. LYNCH:  I know this is probably out of procedure, but 

        27    I think I see your confusion.  If I could ask the doctor one 

        28    question, that may clarify it for you.
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         1          THE COURT:  I'll sure give you a shot at it.

         2          MR. LYNCH:  The random match probability of one in 

         3    100 million, is that the chance of finding the matching profile 

         4    in the whole population of the U.S. or is that the chance of 

         5    finding a matching profile if you look at just one person?

         6          THE WITNESS:  This is the chance of finding -- of pulling 

         7    a person from the population at random and finding that that 

         8    person has a particular profile. 

         9          MR. LYNCH:  Just looking at one person?

        10          THE WITNESS:  One person.

        11          MR. LYNCH:  Does that clear it up, your Honor?  If not, I 

        12    withdraw.

        13          THE COURT:  Somebody else can try.

        14          MR. NELSON:  Can this be expressed as far as 

        15    numerator/denominator in a way, because you're using really two 

        16    forms.  You're using --

        17          THE WITNESS:  Actually I have used it here without going 

        18    into a numerator and denominator format.  I'm using it in a 

        19    strict multiple. 

        20          MR. NELSON:  Can it be expressed that way, or do you 

        21    think it would be made clearer if it's expressed that way?

        22          THE WITNESS:  Well, this number, the first number, the 

        23    random match probability of P, we were -- we've been talking 

        24    about it in the inverse of that, as one in 100 million.

        25          Okay.  So if we have one in 100 million and we search 

        26    10,000 individuals, there is a chance of one in 10,000 that we 

        27    would have found those -- found the profile in that sampling of 

        28    10,000 that we took.  If we searched 100,000 individuals, 
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         1    there's one chance in 1,000 that we would have identified the 

         2    particular profile in our sampling of the 100,000.  If we 

         3    took -- if our database consisted of a million, then there's 

         4    one chance in 100 that we would find our profile in a sampling 

         5    of a million individuals. 

         6          So basically as we increase the size of the database we 

         7    search, the chance of increasing -- or the chance of finding a 

         8    particular profile increases.  And this is entirely what you 

         9    would expect until we have tested everybody in which the -- at 

        10    which time we are certain to find the profile that we have 

        11    looked for.

        12          THE COURT:  Okay.  I think I'm almost up to speed.  I 

        13    think I'm beginning to see what you're doing.  Okay.

        14          THE WITNESS:  Okay.  We can -- if you want to go back to 

        15    a simple roll of a die situation, that is a far simpler 

        16    situation.  But illustrates exactly the same principle. 

        17          THE COURT:  Well, I don't know whether that one would 

        18    help me or not.

        19          THE WITNESS:  Okay. 

        20    Q     (By MS. SCHUBERT)  Is it fair to say, though, that when 

        21    we're talking about trying to see if another person is in the 

        22    felon database, that the more people that are in the felon 

        23    database, ultimately if you test everybody then the answer is 

        24    one, but it also provides unique information?

        25          MR. LYNCH:  Objection.  The question I think is compound.  

        26    There are several concepts.

        27          THE COURT:  Well, I think it needs some work.

        28    Q     (By MS. SCHUBERT)  Is it fair to say, though, as you 
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         1    increase the size of the databank, the fact that you do not 

         2    find another individual matching that profile that you achieve 

         3    uniqueness at some point?

         4    A     Well, only -- you can have a certain uniqueness only if 

         5    you test everybody in the population.  That's the only way you 

         6    can empirically validate a unique profile.  But certainly as 

         7    one tests an increasingly large number of individuals and fails 

         8    to find any profiles that match under the criteria that you're 

         9    using for defining a profile, the greater your confidence that 

        10    you are looking at a rare event.  And if you test a very, very 

        11    large number, then you can make the jump into saying I think 

        12    that this really is a unique profile, it is so rare.

        13    Q     Okay.  Now is it true that when we're talking about the 

        14    databank probability, that the question -- or the hypothesis 

        15    you're attempting to address is, is X the true source in that 

        16    particular felon database?

        17    A     Yes.

        18    Q     As opposed to under the random match you're asking is the 

        19    X the person the true source of the evidence profile?

        20    A     Well, yes.  I wouldn't quite put it that way.  I would 

        21    say you have on the random match situation you know that if a 

        22    profile came from a particular individual it will match.  And 

        23    then you -- your alternative hypothesis is that the profile 

        24    came from some other individual and matches by chance.

        25    Q     Right.

        26    A     And so -- and that chance is the random match 

        27    probability.  That is the chance that we have pulled out at 

        28    random an individual who happens to match.
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         1    Q     Okay. 

         2    A     Okay.  In the case of the database it's different.  What 

         3    we are asking what is the chance that a particular profile is 

         4    present in the database, or that the true source of the profile 

         5    is present in the database, compared to the hypothesis that the 

         6    true source of the profile is independent of the database.

         7    Q     Okay.

         8    A     Essentially outside of the database.

         9    Q     Now in terms of the use of the product rule in terms of 

        10    evidence profiles that are developed in say a particular case, 

        11    is it fair to say that the question that is addressed either by 

        12    yourself or other forensic scientists is what is the rarity of 

        13    the profile in the general population?

        14    A     If I'm asking the question how -- how rare is this 

        15    profile given the testing procedure I have used, that is given 

        16    the number of loci that for which I tested, then the random 

        17    match probability provides that measure.

        18    Q     Okay.  And essentially then you are asserting the 

        19    hypothesis or presenting the hypothesis what is the probability 

        20    that this particular person is the true source of the evidence 

        21    profile?

        22    A     Compared to the hypothesis that it is entirely 

        23    coincidental.

        24    Q     Okay.  Fair enough.  I want to go back now and talk to 

        25    you, Doctor, about NRC reports, if we can go back to that.  

        26    First of all, obviously you're familiar with both those 

        27    committees since you served on both of them?

        28    A     Yes.
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         1    Q     I want to first of all show you People's Exhibit 

         2    Number 23 and ask you if you recognize these individuals as 

         3    being members of the first NRC, starting off with Victor 

         4    McKuzik, Paul Ferrara, Hake Kazazian, Mary Claire King, Eric 

         5    Lander, Henry Lee, Richard Lempert, Ruth Macklin, Thomas Marr, 

         6    Philip Reilly, yourself, George Sensabaugh, and Jack Weinstein.  

         7    Do you recall working with those people on that first 

         8    committee?

         9    A     Yes.  And also Tom Caskey, who was with the committee 

        10    most of the time, and Mike Hunkapillar just a little bit.  He 

        11    stepped aside shortly after the committee met for the first 

        12    time.

        13    Q     Okay.  Now with respect to the first NRC-1 committee, was 

        14    there a recommendation that was put forth that dealt with 

        15    statistical calculations on databank searches?

        16    A     Yes, there was an approach that was put forward.

        17    Q     What was that approach?

        18    A     That approach was that if one identifies an individual or 

        19    identifies a prospective individual as the source of a 

        20    particular crime sample through a database search, then the 

        21    best procedure would be to test that individual with a second 

        22    set of markers and test the crime sample with a second set of 

        23    markers and then to use the frequency calculation -- the random 

        24    match probability, if you will -- from a second set of markers 

        25    that were tested.  And the logic of this was that the first set 

        26    of markers identifies the sus -- who will be a suspect.  And 

        27    then one does a set of tests on the -- tests the hypothesis of 

        28    whether that suspect is the true source or whether it is a 
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         1    coincidental match.

         2    Q     Okay.  Now in terms of the first NRC-1 recommendation, we 

         3    talked about there's two different questions that could be 

         4    addressed.  Which particular question was being addressed in 

         5    NRC-1?  The rarity of the profile or the likelihood of -- or 

         6    the probability of finding another person in that particular 

         7    felon databank?

         8    A     In this particular case the statistic that was offered 

         9    for the second set of markers was a random match probability.

        10    Q     Okay.  Was there a particular reason in the NRC-1 why 

        11    that recommendation was made?

        12          THE COURT:  Why what?

        13          MS. SCHUBERT:  Why that recommendation was made. 

        14          THE WITNESS:  I would hazard that there were several 

        15    reasons why that recommendation was made.  One reason was that 

        16    at that time we used -- or the forensic testing employed 

        17    restriction fragment length polymorphism analysis, hereafter 

        18    abbreviated as RFLP analysis, and that particular approach 

        19    tended to make use of a relatively small number of loci.  

        20    Typically four or five.  And so there was -- an intuitive 

        21    feeling that if you identify an individual based on four or 

        22    five markers or if you identified a suspect based on four or 

        23    five markers it would be a good idea to test for additional 

        24    markers to verify, if you will, the initial finding. 

        25          Now there's a technological aspect to this as well.  And 

        26    the technological aspect is that once one could do a probe 

        27    for -- in the RFLP typing system, one could do repeated 

        28    probings using the same material.  One didn't have to consume 
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         1    any new sample, or any new amount of sample.  One could simply 

         2    use the same membrane in the typing system that one had used 

         3    initially and just extend the probing on through another set of 

         4    probes. 

         5          When we moved into PCR based systems and we're working 

         6    with -- often with minimal amounts of DNA, the technology 

         7    changes; accordingly, the thinking about how to use the 

         8    technology changes.  But the fact that the technology in RFLP 

         9    times allowed one to do repetitive probing made that a 

        10    feasible -- made the recommendation of testing for a second set 

        11    of markers a feasible possibility.

        12    Q     Okay. 

        13    A     And then there was a logical argument as well, and the 

        14    logical argument was that if you make a tentative 

        15    identification of an individual based on the first set of 

        16    tests, then you that would bias your second set of tests.  So 

        17    you wanted to do the second set of tests to validate what the 

        18    initial set of tests had done.

        19    Q     Okay.  Now back in the time frame when we're talking 1992 

        20    era with respect to RFLP, is it a fair statement that you had 

        21    to have much more DNA sample to be able to successfully type 

        22    something using RFLP?

        23    A     Yes.  Anywhere from ten to a thousand times more DNA 

        24    sample to get a good typing result.

        25    Q     Okay.  And in today's era, 2002, is it fair to say that 

        26    RFLP testing is for forensic laboratories essentially obsolete?

        27    A     That is correct.

        28    Q     Now in terms of the recommendation of the first NRC-1 -- 
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         1    NRC-1 committee, in your opinion, Dr. Sensabaugh, is that 

         2    recommendation essentially outdated?

         3    A     Yes.  I mean it was considered in the second NRC report 

         4    and recommended against in the second NRC report.

         5    Q     Is it fair to say then that with respect to that 

         6    recommendation that that approach is not generally accepted in 

         7    the scientific community?

         8    A     No, I don't know of anyone who really argues for that 

         9    position now.  I'm -- there weren't all that many people who 

        10    argued for that position then, but certainly I don't know of 

        11    anyone who argues for it now.

        12    Q     Okay.  Now with respect to the second NRC committee NRC-2 

        13    committee -- let me back up and go back again to NRC-1 

        14    committee.  Would you agree that if that recommendation was 

        15    implemented now that it would not be feasible to do so given 

        16    current state of technology?

        17    A     Well, it might be feasible in some cases to do, but it 

        18    would require development of a whole new set of markers.  Right 

        19    now the forensic standard is a set of 13 different markers.  So 

        20    that's much larger number of markers than were tested by RFLP 

        21    analysis to begin with. 

        22          And secondly, those markers have gone through extensive 

        23    validation.  Those 13 have gone through extensive validation 

        24    studies.  And that if one were to try to use or develop a 

        25    second set of markers, one would have to subject those second 

        26    set of markers to extensive validation studies also. 

        27          Third, there's not -- it doesn't really seem that there 

        28    is a need for it, but the discrimination power of the 
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         1    13 markers that are used currently is so great that the 

         2    question of a coincidental match is considered to be so small 

         3    as to be almost negligible.  Not impossible, but certainly so 

         4    small as to not to be immediately worried about in the same way 

         5    that a one in 100,000 match that one got with RFLP was 

         6    something that you had to worry about. 

         7    Q     Okay.  Now I'm going to show you here a couple exhibits.  

         8          MS. SCHUBERT:  Can I get something marked, judge?

         9                                (Pause.)

        10          MS. SCHUBERT:  If I can approach, Judge.

        11    Q     I'm going to show you, Dr. Sensabaugh, a few exhibits 

        12    here, starting off with People's Exhibit Number 26, and ask you 

        13    if you had an opportunity to review the declaration of Philip 

        14    Reilly.

        15    A     Yes, I have read it.

        16    Q     And in terms of Philip Reilly, was he a member of the 

        17    first NRC-1 committee?

        18    A     Yes, he was.

        19    Q     And having reviewed that, would that support the position 

        20    that he does not hold a position as to the appropriate 

        21    statistical calculation in cold hit cases?

        22    A     That is correct.

        23    Q     I'm going to show you here People's Exhibit Number 27, 

        24    declaration of Ruth Macklin.  And was she on the NRC-1 

        25    committee?

        26    A     Yes.  She was our bioethicist.

        27    Q     When we talk about bioethicist, what is that?

        28    A     Well, to backtrack for just a moment, the NRC-1 committee 
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         1    had a very broad charge of looking at DNA technology and its 

         2    broadest ramifications, ranging all the way from the technology 

         3    itself through to the statistical interpretations, the legal 

         4    considerations, the social considerations, privacy 

         5    considerations, and so on. 

         6          So as a consequence we had quite a diversity of people on 

         7    there.  Some people who were technologically oriented such as 

         8    Hake Kazazian, people who were legally oriented such as Richard 

         9    Lempert, and Phil Reilly actually has both a law degree as well 

        10    as a genetics degree.  And Jack Weinstein.  And then -- and 

        11    Ruth Macklin was a bioethicist.  Phil Reilly also served that 

        12    role.  They were to provide the expertise on thinking about the 

        13    ethical issues involved in DNA testing and issues relating to 

        14    privacy and what-have-you.

        15    Q     Okay.  Now with respect to Dr. Reilly and Dr. Macklin, 

        16    were they -- as far as you know, are they population 

        17    geneticists?

        18    A     No, neither one is a population geneticist.  Ruth Macklin 

        19    is an sociologist.  Phil Reilly, as I said, has both a law 

        20    degree and a medical degree, I guess.  I may have misspoke with 

        21    regard to the genetics.  And he has done quite a lot of work 

        22    over the years on the law-science, law-genetics issues.

        23    Q     In terms of the declaration there from Dr. Macklin, would 

        24    you agree that Dr. Macklin currently as of the date of that 

        25    declaration holds no position as to what the appropriate 

        26    statistical calculation should be used in a cold hit case?

        27    A     Reading her declaration, this is what she says.

        28    Q     Okay.  And I'm going to show you finally People's Exhibit 
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         1    Number 29, which is Dr. Lempert's declaration, have you had a 

         2    chance to review that declaration?

         3    A     Yes, I have.

         4    Q     And would you agree that Dr. Lempert in fact not only has 

         5    given a declaration, but asserts that the NRC-1 recommendation 

         6    is no longer necessary?

         7    A     That is correct.  He states that it is dated and no 

         8    longer needed.

         9    Q     Okay.  Now I'm going to show you here People's Exhibit 24 

        10    and ask you if this appears to be a listing of the members of 

        11    the NRC-2 committee that met in and published I think sometimes 

        12    called the yellow book in 1996?

        13    A     NRC-2?

        14    Q     NRC-2. 

        15    A     Yes.

        16    Q     And with respect to the NRC-2 committee, obviously 

        17    yourself was on it, but were there other members of the 

        18    committee that had more of a statistical background than on the 

        19    first committee?

        20    A     Yes.  Steven Stiegler is a peer statistician.  David 

        21    Sigmund is a statistician who works in the genetics area.  

        22    Metosi Nigh is a statistician -- or is a population geneticist 

        23    and evolutionary geneticist of considerable note.  Tom Negliaki 

        24    is a population geneticist.  Arnold Motaski is a human 

        25    geneticist.  Hake Kazazian is a human geneticist, more along 

        26    the technological side than the others.  David Kaye is a law 

        27    professor from Arizona State.  Shari Diamond is an -- I believe 

        28    a sociologist by training.  Her interest is in how juries 
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         1    evaluate evidence.  Margaret Burger is a professor of law.  And 

         2    James Crow is a population geneticist, and probably the dean of 

         3    population geneticists in the United States.

         4    Q     Okay.  Now with respect to second NRC committee, NRC-2, 

         5    are you familiar with the recommendation that was made which 

         6    you talked about, the recommendation about the statistical 

         7    calculation to be used in databank searches?

         8    A     Yes.  I mean the suggestion there was that the -- to use 

         9    the statistic to assess the chance of observing a particular 

        10    profile in a database containing N individuals as we have 

        11    characterized on People's Exhibit 28 as the databank search 

        12    statistic.

        13    Q     Now in terms of the question that was being -- well, in 

        14    terms of the recommendation of NRC-2, which particular question 

        15    was being posed there?  The rarity of the profile in the 

        16    general population, or the probability of finding somebody else 

        17    in the felon databank?

        18    A     With regard to the recommendation regarding database 

        19    searches, it was the latter question.  The chance of finding a 

        20    particular profile in a database.

        21    Q     Okay.  Is there anything about your involvement with the 

        22    NRC-2 committee which would create some type of controversy or 

        23    issue on what is the appropriate statistical calculation in a 

        24    cold hit case?

        25    A     No.  This actually is the first hearing that I'm aware of 

        26    in which the suggestion of a controversy has come up.  There 

        27    are people who have differing opinions, but differing opinions 

        28    do not make a controversy.  Most of the differing opinions are 
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         1    in the ac -- or held on the academic side.  It has been common 

         2    practice to the extent of my awareness to cite the random match 

         3    probability, regardless of whether an individual has been 

         4    developed or suspect has been developed by traditional police 

         5    investigative techniques or by database search.

         6    Q     Is that partly because, Doctor, that the rarity of the 

         7    evidence profile does not change regardless of whether police 

         8    found it from a database or they found it from somebody 

         9    spitting on the sidewalk?

        10          MR. LYNCH:  Objection.  Beyond to scope of his opinion.  

        11    She's asking him for what -- why the labs in the United States 

        12    are performing a certain task a certain way.  I think that's 

        13    beyond his expertise. 

        14          MS. SCHUBERT:  He's just testified what the standard 

        15    practice is.

        16          MR. LYNCH:  I understand that, but the problem is can he 

        17    say why that's the standard practice.  I believe this witness 

        18    can talk about his opinions on NRC-1 and NRC-2's reasoning, but 

        19    to go as far as to say this witness can testify as to the 

        20    reasoning of the labs that he does not work in or is not 

        21    affiliated with, I think that goes beyond the scope of his 

        22    expertise. 

        23          THE COURT:  Well, I think as an expert in the field he is 

        24    entitled to give us his opinion of why a certain practice is 

        25    followed.  I will permit that.

        26    Q     (By MS. SCHUBERT)  Do you understand that?

        27    A     Okay.  So --

        28    Q     Why in your opinion is that practice followed?
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         1    A     It's a singular statistic.  The issue at hand, or the 

         2    issue that most people feel is a relevant issue is did a 

         3    particular profile originate from a particular individual.  And 

         4    the random match probability or its modifications depending 

         5    upon the circumstances, for example, in the case of a kinship 

         6    or something of that sort, those are the appropriate statistics 

         7    to answer that particular question. 

         8    Q     Okay.  Now with respect to -- let me give you a 

         9    hypothetical.  If you were to have someone that is identified 

        10    through a felon databank say on one sexual assault case, and 

        11    subsequently that individual is matched through DNA analysis to 

        12    say three other sexual assault cases, should there be any 

        13    modification of any statistical calculations or deviation from 

        14    the product rule?

        15    A     The frequency of the profile in each one of the cases, no 

        16    matter how many cases there are, the frequency of the profile 

        17    is going to remain the same, provided the same number of 

        18    markers have been tested and the same -- there's the same data 

        19    input into it.

        20    Q     Does it -- I mean in terms of -- I mean I guess my 

        21    question is, is there any logic to modifying a statistical 

        22    calculation simply because one case you have a cold hit and 

        23    three other cases are later discovered and DNA analysis is done 

        24    using the random match probability?

        25    A     No.  I mean I -- frankly I don't see any difference 

        26    between this and say if a finger fingerprint identified a 

        27    particular individual and then a DNA profile were subsequently 

        28    developed and in subsequent cases the same DNA profile showed 
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         1    up.  It would all be the same -- same thing.  That you have a 

         2    frequency of a particular profile in the population, you want 

         3    to have information to help you decide whether that profile 

         4    originated from the individual that you have in hand to whom it 

         5    matches or from some other individual to which it -- the match 

         6    is coincidental.

         7    Q     Okay.  Are you aware of any scientific literature that 

         8    claims that the statistical calculation should be modified in 

         9    any way under those circumstances?

        10    A     In the case of multiple samples?  No.

        11    Q     Okay.  I was going to ask you in terms of experts in the 

        12    field, are you familiar with a person named Dr. Chakraborty?

        13    A     Yes.

        14    Q     And have you worked with him or collaborated with him on 

        15    any types of project or anything of that nature?

        16    A     No.  No, we've -- we see each other occasionally at 

        17    meetings sometimes, at human genetics meetings, more often at 

        18    forensic science meetings or forensic science research or 

        19    forensic biology research meetings.  We talk, but we've had no 

        20    projects upon which we have worked together.

        21    Q     And with respect to Dr. Chakraborty in terms of NRC-2 

        22    was -- as far as you know was he consulted in terms of his 

        23    research for purposes of that publication?

        24    A     Yes.  His -- there were a number of his papers which  

        25    were circulated to us.  And there was also at the very 

        26    beginning of the NRC-2, as indeed at the beginning of NRC-1, 

        27    there was a public hearing in which both -- there are both 

        28    invited speakers from the public generally, people like 
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         1    Dr. Chakraborty and/or people who have either published or 

         2    offered them as experts, and also it allows an opportunity for 

         3    the general public to throw in comments if anyone wishes to do 

         4    so.

         5    Q     Okay.  Now terms of Dr. Chakraborty, how would you regard 

         6    his level of expertise in the area of population genetics?

         7    A     Quite phenomenal, actually.  He's one of the most 

         8    prolific writers I've encountered in my academic career.

         9    Q     Would you consider him in terms of the field of 

        10    population genetics, including the area of forensics, to be 

        11    someone that is considered highly respected?

        12    A     Yes.

        13    Q     Would you --

        14    A     Very much so.

        15    Q     I'm sorry, what?

        16    A     Very much so.

        17    Q     Would you consider him to be somewhat preeminent in the 

        18    field of population genetics?

        19    A     Yes.

        20    Q     I want to ask you in terms of this particular case, 

        21    Dr. Sensabaugh, did you have an opportunity to review the 

        22    declarations that were submitted by the defense, specifically 

        23    declarations from Dr. Mueller, Dr. Zabell, and Dr. Krane?

        24    A     Yes, I did.

        25    Q     Now -- and before I go into those, I want to just ask you 

        26    if you've had an opportunity to review the DNA Advisory Board 

        27    guidelines that deal with database searches.

        28    A     Yes, I did.
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         1    Q     And I want to show you page -- this is Defendant's 

         2    Exhibit V, but page -- starting at page 5, and ask you if you 

         3    would agree with the DNA Advisory Board's recommendation or 

         4    discussion about felon databases in terms of database searches 

         5    where a felon database is utilized that there are two questions 

         6    that arise when a match is derived from the database; one, what 

         7    is rarity of the profile, and two, what is the probability of 

         8    finding such a DNA profile in a database searched?  Would you 

         9    agree that those are two of the questions that arise?

        10    A     Yes.  Those were the questions that we addressed in 

        11    People's 28 exhibit.

        12    Q     Okay.  Would you agree that the first question, the 

        13    rarity of the profile, addresses the random match probability 

        14    which is of particular interest to the fact finder?

        15    A     Yes.

        16    Q     And that with respect to the DNA Advisory Board --

        17          MR. LYNCH: I'm going to object as to outside his opinion.  

        18    What is of particular interest to the fact finder, I don't 

        19    believe that's part of his expertise.  I mean he can say that 

        20    he's read that, but to offer his opinion on what is of interest 

        21    to the fact finder I think falls outside of his expertise.

        22          THE COURT:  Well, I would disagree.  I think his 

        23    expertise is in the general field and it relates to -- it's 

        24    forensics, and forensics involves that analysis of the role of 

        25    the fact finder, so I think he's capable of giving an opinion.

        26          MR. LYNCH:  Okay.

        27    Q     (By MS. SCHUBERT)  With respect to the second question, 

        28    which is the probability of finding someone in the database 
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         1    searched, do you agree with the DNA Advisory Board where they 

         2    actually endorsed NRC-2's recommendation?

         3    A     Well, there's nothing wrong with the mathematics in the 

         4    NRC-2 recommendation if your question is what is the 

         5    probability of findings a particular profile in the database. 

         6    Q     Okay.  Now -- okay.  I'm going to go back just briefly to 

         7    the declarations filed by the defense experts.  First of all, 

         8    you had an opportunity to review Dr. Mueller's declaration?

         9    A     Yes.

        10    Q     And with respect to Dr. Mueller's declaration, would you 

        11    agree that he lists a number of people on the NRC-1 committee 

        12    asserting the position of the NRC-1 committee?

        13    A     Yes.

        14    Q     Okay.  Did -- by way of your reading did Dr. Mueller 

        15    include you as one of the members of the NRC-1 committee in his 

        16    declaration?

        17    A     Nor me nor several of the other people who were on the  

        18    NRC-1 committee.

        19    Q     Did he include you as being someone on the NRC-2 

        20    committee?

        21    A     No.

        22    Q     Did he -- has Dr. Mueller or Dr. Zabell or Dr. Krane ever 

        23    contacted you up until today's date to ask you your position on 

        24    what is the appropriate statistical calculation in cold hit 

        25    cases?

        26    A     No.

        27    Q     Earlier this morning Mr. Lynch asked you about the 

        28    various articles, the defense articles that you've had an 
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         1    opportunity to review.  Is there anything in any of those 

         2    articles, Dr. Sensabaugh, that you -- in your opinion creates 

         3    any type of controversy as to the appropriate statistical 

         4    calculation in cold hit cases?

         5    A     No.  I mean the -- in the articles the propositions that 

         6    are being tested, the hypotheses that are being tested are 

         7    clearly stated, and the mathematics are sound.  Most of the 

         8    mathematics is algebra.  And so there's no question that comes 

         9    up there.  There is a question regarding presentation, what 

        10    is -- what should be presented that -- you know, some people in 

        11    the database feel that the NRC-2 is the right way to go.  

        12    Stock -- whatever his name.

        13    Q     Stockmarr?

        14    A     Stockmarr.

        15    Q     Let me find it here.

        16    A     Probably has the most rigorous presentation of that that 

        17    I noted among the articles read.

        18    Q     But setting aside the presentation of how it's presented, 

        19    is there anything about the actual scientific technology or the 

        20    underlying scientific principles in any of these articles that 

        21    has created any type of controversy?

        22    A     No.

        23    Q     And in terms of what you deem the presentation of how you 

        24    present these scientific principles or the statistical 

        25    calculations, would you agree that often that discussion deals 

        26    with what particular question you're seeking to address?

        27    A     Yes.  Indeed, you shouldn't try to give any answer unless 

        28    you ask the question first.
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         1    Q     Okay.  Fair enough.  In terms of some of the defense 

         2    articles there, articles that are marked as defendant's 

         3    exhibits, are there sometimes discussions about a calculation 

         4    called the likelihood ratio?

         5    A     Yes.  Most of the discussion of database -- surrounding 

         6    the database question centers on the use of likelihood ratios.

         7    Q     Okay.  In your experience working in the forensic field, 

         8    is the likelihood ratio utilized in court proceedings?

         9    A     Very rarely.  Likelihood ratios are useful for 

        10    intellectual discipline, that is in forcing you to think about 

        11    problems in particular ways.  But they sometimes are very hard 

        12    to explain to people and they're very easily confused with -- 

        13    or lead people into confusion as to what you're really saying.  

        14    And for this reason, at least in this country, likelihood 

        15    ratios have not found their way into court very often, at least 

        16    in my experience.

        17          MS. SCHUBERT:  I think that's all I have, Judge, at this 

        18    time.

        19          THE COURT:  All right.  Mr. Lynch.

        20          MR. LYNCH:  Thank you.

        21                           CROSS-EXAMINATION

        22    BY DAVID LYNCH, Assistant Public Defender, Counsel for the 

        23    Defendant:

        24    Q     I'm trying to get my computer started here and see if 

        25    it's going to project.  But what I wanted to do first of all 

        26    was get some terms defined so that we make sure we're talking 

        27    about the same thing when we're talking about something.  I 

        28    have to wait for it to start, I'm afraid.
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         1          Okay.  I just wanted to get some definitions sorted out.  

         2    I don't want to go through the whole basics, but basically the 

         3    DNA is a strand of biological material with about 3 million -- 

         4    3 billion, excuse me, molecules joined together; is that a fair 

         5    summary of what DNA is?

         6    A     It's a little bit of a loose definition, but it will 

         7    work.

         8    Q     Okay.  We're just doing things in basic definitions here.  

         9    And loci, when we're talking about loci we're talking about 

        10    locations along the DNA strand; is that fair to say?

        11    A     Correct.

        12    Q     And the alleles are the forms of DNA that vary between 

        13    people at those loci; is that correct?

        14    A     Yes.

        15    Q     And it's fair to say that everybody has two alleles at 

        16    any given loci that may be the same or may be a different form, 

        17    but they definitely have two?

        18    A     At any given locus a person has two alleles; one 

        19    inherited from the mother, one from the father.

        20    Q     When we're talking about a match then, we're saying that 

        21    two alleles at each of several loci are the same for both the 

        22    evidence and the suspect?

        23    A     Correct.

        24    Q     So at each of the loci that have been able to be examined 

        25    successfully, the two alleles on the evidence match up to the 

        26    two alleles with the suspect?

        27    A     Correct.

        28    Q     And again, sometimes it may appear as one allele but 
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         1    you're dealing with two in each individual?

         2    A     Yes, it would appear as one.  If the same allele was 

         3    inherited from the mother and the father, they would be 

         4    indistinguishable in the typing.

         5    Q     So the concern and why the statistics come in is because 

         6    the match at those nine or 13 loci doesn't tell us about the 

         7    rest of the DNA strand?  It may or may not be identical at all 

         8    the other loci that aren't examined; is that fair to say?

         9    A     Well, your genetic typing certainly doesn't tell us about 

        10    the rest of the DNA, except inferentially.

        11    Q     Okay.  And the fact of a match at nine or 13 loci except 

        12    inferentially doesn't tell us about the rest of the DNA?

        13    A     Correct.

        14    Q     Okay.  And that's why the statistics are used; is that 

        15    correct?

        16    A     Well, I'm not quite sure I would put it quite that way.  

        17    And I wouldn't use the term likelihood, because likelihood has 

        18    a very distinct statistical usage.  But the statistics provide 

        19    you with information about the frequency with which certain 

        20    combinations will appear given that nine loci or 13 loci or two 

        21    loci or five loci have been tested.

        22    Q     And the purpose of the statistics then is to tell us 

        23    whether indeed there is a match over the whole strand or 

        24    whether it's a -- just a coincidental match at the loci 

        25    examined?

        26    A     The more loci you test, the lesser the chance, the lesser 

        27    the probability that you would find differences at additional 

        28    loci.
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         1    Q     Okay.  That's -- the statistics give us that answer?

         2    A     Yes.

         3    Q     I'm going to give you a definition that's used in 

         4    literature.

         5          MS. SCHUBERT:  I'm going to object at this point, Judge.  

         6    This particular definition, it's a legal conclusion, not a 

         7    scientific one.

         8          MR. LYNCH:  Your Honor, the reason I'm using the term is 

         9    I believe it's defined and discussed in papers that this 

        10    witness has read and considered.  I believe they do even do 

        11    define it.  I know they use the term probable cause case.  And 

        12    if we go going to talk about these terms, we need to make sure 

        13    we are all on the same page.  If he disagrees with the 

        14    question --

        15          THE COURT:  All right.  I'll permit the question.

        16          MR. LYNCH:  -- we'll go from there.

        17    Q     You probably heard of probable cause cases when we're 

        18    talking about the statistics to be used in a cold hit case, 

        19    correct?

        20    A     Well, I'm familiar with probable cause, so --

        21    Q     All right.

        22    A     So I accept that a probable cause case would be a case in 

        23    which the suspect is identified by methods other than an 

        24    initial DNA comparison.

        25    Q     So for purposes of testifying today, would it be fair to 

        26    use that definition, that there are other reasons to suspect 

        27    the defendant and one-on-one comparison of the evidence and the 

        28    defendant's DNA leads to what we discussed as a match at 
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         1    several loci?

         2    A     Typically one-on-one, but not always one-on-one.  Because 

         3    if you exclude your first suspect then you may have another 

         4    suspect in some of the cases.  Particularly in Great Britain 

         5    there have been community testing where several tens -- or 

         6    hundreds of individuals from a particular community have been 

         7    tested, all -- none have been developed through traditional 

         8    police investigations.  But that would -- and I'm not sure that 

         9    that would fall under the probable cause, but it also is not a 

        10    database situation.  So there's -- this particular definition 

        11    is not a clean definition in the sense that it's not always 

        12    one-on-one.  There may be additional suspects, there may be 

        13    people that you wish to exclude for particular purpose.

        14    Q     Okay.  For purposes of testifying, is it fair to adopt 

        15    that definition and then explain to us if there's any 

        16    significant difference between --

        17    A     I'll accept that.

        18          MS. SCHUBERT:  Judge, just for the record, I'm going to 

        19    continue my objection.  This is a legal banter that he's having 

        20    with the expert, not a scientific question on what probable 

        21    cause is or what it is not.

        22          THE COURT:  Well, I don't think they're asking him 

        23    anything about what probable cause is.  I think they're using 

        24    that as a term to identify -- as distinguished from a cold hit 

        25    from a database, to identify a situation in which a suspect for 

        26    a variety of reasons or any reasons other than DNA analysis is 

        27    a suspect is located and then in some fashion compared with a 

        28    piece of evidence.  So I think those are two categories that 
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         1    obviously we've talked about.  And I don't know whether it's a 

         2    good idea to bring in a new term that we haven't used, but it 

         3    seems to be a fairly simple concept as just a generalization, 

         4    those two kinds of DNA comparison processes.  So I'll let it 

         5    go.  As I say, if the witness finds it difficult and has a 

         6    better term that he's comfortable using, we'll certainly work 

         7    with his term. 

         8          MR. LYNCH:  Thank you, Judge.

         9    Q     You're familiar with the term cold hit case as it's used 

        10    in the literature we're talking about today, correct?

        11    A     Yes.

        12    Q     Would it be fair to say that a cold hit case is a 

        13    shorthand term for a case in which there's been a database 

        14    search after they were basically or essentially no real 

        15    suspects to start with?

        16    A     Well, again, with a little bit of modification.  I'm 

        17    familiar with some of the cold hit cases or cases that have 

        18    been called cold hit cases where in fact they had a suspect 

        19    20 years ago but they didn't have enough evidence to really be 

        20    able to pursue the case any farther.  And so then when they 

        21    know that that individual has shown up in the database or is 

        22    present in the database, they'll do a database search to try to 

        23    see whether that individual is in fact inculpated by the 

        24    testing that is done.  So that's basically what I'm saying is 

        25    that I understand what you mean, probable cause is a generic 

        26    type of case, cold hit is a generic type of case, but in the 

        27    real world there's fuzziness on both those terms with degrees 

        28    of grayness between them as well.
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         1    Q     All right.  Just for generic purposes you would accept 

         2    those definitions and let us know if you're talking about 

         3    something else when I'm asking about an -- a question about a 

         4    cold hit or probable cause case?

         5    A     Yes.

         6    Q     Now I want to determine the difference between the two 

         7    kinds of databases.  There's something call an offender 

         8    database, and that is a database that has the complete profiles 

         9    of convicted offenses, thousands of them, correct?

        10    A     Yes.

        11    Q     And that is only used to search for matches, correct?  

        12    It's not used for example to do population frequency estimates, 

        13    correct?

        14    A     Actually, I think the offender database may also be used 

        15    for population -- some population genetics estimations, that is 

        16    allele frequencies.  Certainly it provides a very large 

        17    database to determine whether there is a difference in allele 

        18    frequencies between one racial or ethnic group and another 

        19    racial or ethnic group.  I'm not sure what the current 

        20    legislation is regarding that particular issue. 

        21          It also provides an opportunity to test every new profile 

        22    that is entered into the database against all the other 

        23    profiles that are already in the database to see if there are 

        24    any coincidental matches, if you will.

        25    Q     Are you aware whether or not that's done, that new 

        26    entries are compared to other existing entries?

        27    A     My understanding is that every time a new profile is 

        28    entered into the database it's automatically searched against 
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         1    all the existing profiles in the database.  I'm not sure that 

         2    that's done, but that was at least in times when the economy 

         3    was more flush that was the -- it was projected that that would 

         4    be done.

         5    Q     Would you agree with the conclusion that offender 

         6    databases are not suitable for population genetics purposes 

         7    because there may be relatives in the sample that they don't 

         8    know about?

         9    A     Well, actually this would be -- this would provide an 

        10    opportunity to test whether you do have relatives in the 

        11    database and to try to develop statistics for -- for measuring 

        12    what one actually sees and the degree of difference between 

        13    relatives.  I don't know whether that is done, but it certainly 

        14    could be done if it's not legally prohibited.

        15    Q     Do you think it's a useful tool then for examining the 

        16    chance of coincidence or matches at eight, nine, ten loci for 

        17    example?

        18    A     Yes.

        19          MS. SCHUBERT:  Well --

        20          THE WITNESS:  If one picked out -- out of the 13 loci 

        21    picked out six loci, one could ask the question how often do we 

        22    find two individuals that share the same six locus profile, and 

        23    that would provide some useful information about assessing 

        24    degrees of rareness.

        25    Q     (By MR. LYNCH)  Would it also be useful for determining 

        26    the accuracy of product rule predictions about how often such 

        27    matches occur?

        28    A     You could use it in that context as well -- well, no, 
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         1    actually you couldn't.  Because you could use it for doing 

         2    product rule testing as long as you stayed under three to six 

         3    loci maybe.  But as soon as you start going beyond six or seven 

         4    loci, you again to get into the situation where the product 

         5    rule gives you a frequency estimate that is so small that it's 

         6    much smaller than the size of the database and, hence, the 

         7    database does not provide a way to give you a meaningful 

         8    estimate -- or a meaningful validation of the frequency.

         9    Q     Would it be fair to say, though, the offender database is 

        10    customarily and generally used to your knowledge as a tool for 

        11    searching in cold hit cases?

        12    A     That was the principal purpose for its existence, yes.

        13    Q     And when we're talking about a population database, that 

        14    is a database that has allele information on hundreds of donors 

        15    and that is used to estimate the frequencies of alleles in the 

        16    general population?

        17    A     Yes.

        18    Q     So when we're talking about a database, it matters 

        19    whether we're talking about the offender database ot the 

        20    population database, correct?

        21    A     Well, I'm not quite sure what point you're making there.  

        22    They are different databases.  They contain presumably 

        23    different individuals.

        24    Q     I guess my point would be if somebody says something 

        25    about the database, you need to know whether they were talking 

        26    about a population database or an offender database, correct?

        27    A     Yes.  If that was not immediately obvious from the 

        28    context.
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         1    Q     So just using the term database, unless you can draw from 

         2    the context, isn't enough information?

         3    A     Yes.

         4    Q     Now we talked about -- and I believe that's what the 

         5    subject of Exhibit 28 by the prosecution is -- the random match 

         6    probability.  I'll ask you to read that because I got something 

         7    in quotes there.  Is it fair to say that the random match 

         8    probability is the answer to the question that's on the screen 

         9    there?

        10    A     You want me to read the question? 

        11    Q     To yourself. 

        12          For purposes of the record maybe I should read it while 

        13    you're doing that.  What is the chance a randomly selected 

        14    person unrelated to the evidence donor would happen to match 

        15    the evidence. 

        16    A     Yes, I -- that is a fair definition.

        17    Q     And that's what the product rule tries to answer, 

        18    correct?

        19    A     Use the product rule to calculate the random match 

        20    probability.

        21    Q     One of the things that is important in the random match 

        22    probability is that it has an assumption.  I believe you talked 

        23    about it on direct with the prosecution.  There's an assumption 

        24    that there are no relatives of the evidence donor for purposes 

        25    of coming up with the random match probability?

        26    A     That is correct.

        27    Q     Okay.  And because there's an assumption that there are 

        28    no relatives in the population, and we know by the fact that 

                         SACRAMENTO OFFICIAL COURT REPORTERS

                                                                          957

         1    there's some evidence left that has that profile, there could 

         2    be potential relatives in the population of the evidence donor, 

         3    correct?

         4    A     Yes, unless the evidence donor is quite a singular 

         5    individual.

         6    Q     Okay.  So the fact that we know that the evidence that's 

         7    been left by a certain person we'll call perpetrator, we -- 

         8    it's reasonable to assume the perpetrator has relatives and 

         9    there may well be relatives of the perpetrator in the 

        10    population?

        11    A     Yes.

        12    Q     And so when you're making the assumption that there are 

        13    no relatives, that's an assumption that doesn't hold out 

        14    generally in real life, correct?

        15    A     Yes, or -- yes, you are correct.  Yes.

        16    Q     Okay.  So while the random match probability answers the 

        17    question what is the chance that the random person I grab off 

        18    the street happens to match, we're not really usually concerned 

        19    about relatives, correct?

        20    A     Right.  I mean the question of whether we're concerned 

        21    about relatives depends upon the context of the particular case 

        22    at hand.  The random match probability addresses the issue of a 

        23    random person drawn off the street.  And then if there is any 

        24    consideration of a relative, then that is addressed through a 

        25    separate statistic.

        26    Q     And what do you mean by any consideration of a relative?

        27    A     Well, if -- I assume that you're putting this into the 

        28    context of an attempt to put weight on the question of does 
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         1    this sample come from that individual.  As does a particular 

         2    sample come from a particular individual.  If the sample could 

         3    come from a relative, then it is worthwhile to consider that 

         4    possibility, determine whether there are any relatives that may 

         5    be relevant to the particular case, and if possible exclude 

         6    them through whatever means can be done.  If there are no 

         7    particular relatives, then the random match probability 

         8    probably gives the best estimate, and I emphasize the word 

         9    "estimate" of the chance of pulling a random person off the 

        10    street and finding that they would have a particular profile.

        11    Q     Now would it be fair to say that the random match 

        12    probability is pretty much the answer to the defense argument 

        13    it's just bad luck my client happens to match?

        14    A     Yes.

        15    Q     And the random match probability says it's possible, but 

        16    here's the chance, one in 100 million?

        17    A     Yes.

        18    Q     Okay.  The random match probability doesn't tell us how 

        19    many there are -- how many people would match the evidence 

        20    profile in a given population, does it?

        21    A     No.

        22    Q     Because of the relatives problem?

        23    A     Well, because of the relatives problem and also because 

        24    of a simple sampling problem.  If something occurs with a 

        25    frequency of one in 100 million, which is a frequency estimate, 

        26    there is a finite chance that that event may not happen at all 

        27    unless we know that it actually has happened through a 

        28    particular individual.
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         1    Q     Okay.

         2    A     I mean this is a statistical formality using the Poisson 

         3    distribution.  But the point of it is that if you don't know 

         4    whether -- let us take the example a hypothetical profile, one 

         5    where I simply write numbers in by a profile data sheet.  Then 

         6    I can ask what is the -- I can do a calculation as if that were 

         7    a real profile.  That my calculation may very -- will be a very 

         8    small number.  Very low probability.  It may be a profile that 

         9    has never occurred any time in human history as it's made up.  

        10    And so this is a finite chance in the absence of knowledge that 

        11    a profile actually exists that the profile may not exist.  

        12    There is also a finite chance, entirely coincidental, that it 

        13    may occur twice.  Entirely coincidental that it may occur three 

        14    times.  Very low probability that it would occur three times, 

        15    but still a finite chance.  So this is a sampling issue.  And 

        16    which is quite a distinct issue from what you were talking 

        17    about, but a relevant nonetheless.

        18    Q     So the point is, the random match probability is 

        19    sometimes used to suggest because there's a one in a hundred -- 

        20    excuse me, one in 100 million random match probability that in 

        21    a population there's a one in 100 million chance of finding -- 

        22    excuse me, that only one in 100 million people will match; is 

        23    that -- that wasn't a very clear question.  I'm going to strike 

        24    that and start again. 

        25          Is it fair to say that sometimes the random match 

        26    probability is inappropriately used to suggest that the answer 

        27    tells you how many people in a population will have the 

        28    profile?
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         1    A     At best you can give an estimate based upon the frequency 

         2    of the number of people that may have a particular profile.  

         3    But you don't really know. 

         4    Q     And you don't know because, one, it could just be zero, 

         5    one, two, or three --

         6    A     Correct.

         7    Q     -- in the population?  And the other reason you don't 

         8    know is that especially in the case of an evidence sample you 

         9    already know that one person has that profile, the perpetrator 

        10    and if the perpetrator has any relatives than the random match 

        11    probability doesn't accurately describe how many people in the 

        12    population will have the profile?

        13    A     That's correct.

        14          MR. LYNCH:  Is this a good time to stop?

        15          THE COURT:  Are we getting the signal?

        16          MS. SCHUBERT:  I think you're getting the signal.

        17          THE COURT:  Looks to me like we got about three more 

        18    minutes.

        19          MR. LYNCH:  I can keep going.

        20          MS. SCHUBERT:  That's fine with me.

        21    Q     (By MR. LYNCH)  Now the random match probability is the 

        22    only -- would it be fair to say that is most relevant question 

        23    a statistician would consider to address the argument that the 

        24    defense might make that this is just bad luck I happen to match 

        25    in a regular what I would call probable cause case?

        26    A     Yeah, that's quite a traditional presentation going back 

        27    well before DNA times.

        28    Q     And that's the generally accepted method in probable 
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         1    cause DNA cases, correct?

         2    A     Yes.

         3    Q     Okay.  Now --

         4          THE COURT:  The accepted method of doing what?  The 

         5    accepted method of arguing for the defense, or the accepted 

         6    method of doing something else? 

         7          MR. LYNCH:  Presenting the random match probability is 

         8    the accepted method for addressing the concern by the defense 

         9    and society that it's just bad luck the defendant happens to 

        10    match.

        11          THE WITNESS:  It's independently of probable cause.  That 

        12    is the standard format for presentation.

        13    Q     (By MR. LYNCH)  Okay.  I understand it doesn't take into 

        14    consideration the other evidence, it just says as far as the 

        15    DNA evidence is concerned --

        16    A     Right.

        17    Q     -- if you happen to match this is how unlikely that is --

        18    A     Yes.

        19    Q     -- to happen by chance.  Now with a cold hit case would 

        20    it be fair to say there are more than one -- there is more than 

        21    one issue to be addressed statistically when you're dealing 

        22    with a cold hit case?

        23          THE COURT:  I don't understand that question.

        24    Q     (By MR. LYNCH)  Well, the district attorney has put forth 

        25    and asked to you put forth two questions and answer two 

        26    questions with a cold hit case, correct?

        27    A     Yes.

        28    Q     Okay.  Only one of those questions could you even 
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         1    possibly ask in your regular -- as we've defined it -- probable 

         2    cause case, correct?

         3    A     Yes.

         4    Q     The second question that we'll call it --

         5    A     Excuse me, but with the caveat that I made that not all 

         6    probable cause cases are clean cases.  There may be cases with 

         7    multiple suspects in which it's not a one-on-one.

         8    Q     Okay.

         9    A     But where there are -- there is in the legal sense some 

        10    degree of probable cause.  And those don't -- because those 

        11    don't fit cleanly into your nomenclature, I'm not quite sure 

        12    how to characterize them with regard to the statistics either.  

        13    This is one reason why one simply asks the question what is the 

        14    chance that this DNA profile match could have occurred by 

        15    coincidence rather than by agency.

        16    Q     I hate to go back here, but I believe the term the rarity 

        17    of the profile has been used.  That's -- and that's inaccurate 

        18    in the sense that relatives or just mere chance could affect 

        19    how many people in the population actually have that profile?  

        20    The random match probability doesn't strictly tell you the 

        21    rarity of the profile, it only addresses the chance that a 

        22    random person would have that profile, correct?

        23    A     It gives you an estimate of the chance that a random 

        24    person has the profile.

        25    Q     But it doesn't tell you the rarity of the profile in the 

        26    population, correct?

        27    A     Well, actually if you're going to bring in the question 

        28    of relatives and how much impact that has on random match 
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         1    calculation, it is relatively small.  It doesn't 

         2    particularly -- as the random match frequency becomes very, 

         3    very small, the issue of relatives does not contaminate the 

         4    calculation very much in terms of numbers of individuals that 

         5    might have a particular profile.

         6    Q     I was talking more of the conceptual misunderstanding or 

         7    misapplication of the term random match probability.  Is it 

         8    fair to say that the random match probability truly only 

         9    addresses the question what are the chances by bad luck the 

        10    defendant happens to match, but he's innocent, and does not 

        11    tell us how many people in the population have a profile?

        12    A     As you have phrased it there, that is correct.

        13    Q     Okay.

        14          THE COURT:  All right.  I think we've reached 3 o'clock, 

        15    folks.  All right.  Now when are we going to ask this witness 

        16    to return?

        17          MS. SCHUBERT:  Judge, we were going to ask if it 

        18    possible -- Dr. Sensabaugh I think is going to drive up 

        19    Thursday morning as opposed to normally -- tomorrow is a 

        20    holiday -- coming up the night before.  I was hoping we could 

        21    start at 9:30.

        22          THE COURT:  Well, you'll find I'm flexible at starting 

        23    after 9:00.  I'm not too flexible at coming before 9:00.

        24          MS. SCHUBERT:  We thought about coming at 9:00 just to be 

        25    here and --

        26          THE COURT:  We can come at 9:30 and if the traffic is 

        27    wonderful we might make it a few minutes early.  And we'll be 

        28    here just in case.  We'll be sitting here at the ready. 
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         1          Okay.  Doctor, thank you very much for your patience and 

         2    assistance, and we'll see you here at the next court day, which 

         3    is this coming Thursday at 9:30.  Or approaching 9:30.

         4                               ---o0o---

         5          (Proceedings recessed to Thursday, January 2, 2003,

         6                      9:30 a.m., this department.)

         7                               ---o0o---
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           1                    THURSDAY, JANUARY 2, 2003

           2                         MORNING SESSION

           3                            ---oOo---

           4        The matter of the People of the State of California 

           5  versus Paul Eugene Robinson, Defendant, Number 00F06871, came 

           6  on regularly this day before Honorable Peter Mering, Judge of 

           7  the Sacramento Superior Court District, State of California, 

           8  sitting in Department 30.  

           9        The People were represented by Anne-Marie Schubert, 

          10  Deputy District Attorney.  

          11        The Defendant, Paul Eugene Robinson, was personally 

          12  present and represented by David Lynch, Assistant Public 

          13  Defender and Robert Nelson, Assistant Public Defender, as his 

          14  counsel.

          15        The following proceedings were then had:

          16        THE COURT:  All right.  The record will show that 

          17  Mr. Robinson is present as is his counsel, Mr. Lynch.  People 

          18  are represented by Ms. Schubert.  I don't see Mr. Nelson at 

          19  the moment, but I think we have had a previous understanding 

          20  that his role in this is not critical; is that correct?

          21        MR. LYNCH:  That's correct.

          22        THE COURT:  Are you ready to proceed at this point 

          23  without Mr. Nelson being in the audience?

          24        MR. LYNCH:  That is correct, your Honor.  

          25        This just relates to this particular hearing that I'm 

          26  basically conducting.

          27        THE COURT:  All right.

          28        MR. LYNCH:  And the issue is, your Honor, that, um, the 
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           1  District Attorney, I believe, intends to call one additional 

           2  witness after Dr. Sensabaugh, Mr. Simms (phonetic).  

           3        Is he a doctor?

           4        MS. SCHUBERT:  Huh-uh.

           5        MR. LYNCH:  Mr. Simms.  Mr. Simms is an expert in DNA 

           6  testing and has become familiar with the practices of DNA 

           7  labs throughout the country and would testify to the effect 

           8  that DNA labs throughout the country generally, even in cold 

           9  hit cases or database search cases, just provide in their 

          10  reports, um, and presumably will testify, the random match 

          11  probability.  They do not follow the NRC II recommendation 

          12  and present that information.  

          13        I am willing to concede that -- in fact, I believe 

          14  Dr. Chakraborty has already testified to that effect, I 

          15  believe Dr. Sensabaugh did or could testify to his knowledge 

          16  of current lab practices.  I don't think that's an issue here 

          17  after the fact that it's been stated because -- I mean, it's 

          18  just a fact, we are not disputing that.  

          19        What we are saying is that the scientific community is 

          20  split over what procedures to be used in a cold hit case, and 

          21  the labs are just falling back on their old practices.  So I 

          22  don't believe that is something new.  I think it would be 352 

          23  to have a witness come in all the way and testify to 

          24  something -- testify to something that has already been 

          25  established.  The Defense has conceded it.  

          26        THE COURT:  What is your opposition to that?

          27        MS. SCHUBERT:  I assume this is, quote, a Kelly 

          28  hearing, the question is, What is generally accepted.  I 
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           1  think Mr. Simms would support the practical application of 

           2  what is generally accepted in the scientific community.  So I 

           3  mean, I don't dispute that he is going to testify as to what 

           4  the practices is among forensic laboratories, but he would 

           5  also testify it is generally accepted within the scientific 

           6  community, when a cold hit occurs that the product rule is 

           7  the appropriate statistical calculation.  So I don't 

           8  anticipate his testimony will take very long, it clearly will 

           9  not take as long as Dr. Chakraborty or, I believe, 

          10  Dr. Sensabaugh but since --

          11        THE COURT:  Is it a he?

          12        MS. SCHUBERT:  He.

          13        THE COURT:  Since he will, in addition to referring to 

          14  the general practices of the laboratories, be referring to 

          15  the acceptance in the scientific community of the practice, 

          16  why has that not been something additional to the reference 

          17  to what laboratories do?

          18        MR. LYNCH:  Um, your Honor, it would just be in 

          19  addition to.  It would be cumulative to existing testimony by 

          20  Dr. Sensabaugh and Dr. Chakraborty.  That's what the labs do, 

          21  and they generally accept that as the appropriate method.  

          22        So I just -- my concern is that it is just cumulative 

          23  and a waste of time.  Um, I think it's -- it's nothing new.  

          24  He cannot testify to what the legal standard of general 

          25  acceptance is, he can only testify as to what the feeling is 

          26  in the community, and I believe that has already been 

          27  testified to.

          28        THE COURT:  Well, we're in a situation where obviously 
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           1  we can't call in all of the people who could qualify as 

           2  experts in this area, but I don't think that allowing the 

           3  People -- it appears ultimately they may have four witnesses 

           4  or three in this -- 

           5        MS. SCHUBERT:  Three.

           6        THE COURT:  Three.

           7        MS. SCHUBERT:  Just one additional, Mr. Simms.  So 

           8  Dr. Chakraborty, Dr. Sensabaugh and Gary Simms and then 

           9  possibly, if necessary, a rebuttal witness, but I tend to 

          10  doubt that.

          11        THE COURT:  Okay.  Well, I don't think a third 

          12  witness -- I mean, if we are on the sixth witness I would be 

          13  more receptive to your position, but since it is going to be 

          14  more than the mere evidence that you would agree to I think 

          15  that the People are entitled to it.  

          16        In fact, the Defense originally listed, I think, three 

          17  witnesses they were going to call.  So I -- all of these have 

          18  some cumulative aspect, but I think that is in the nature of 

          19  this proceeding almost inherently going to occur.  So I will 

          20  permit the third witness to testify, Dr. Simms.  It appears 

          21  that is the name, Simms.

          22        MS. SCHUBERT:  Mr. Simms, he is not a doctor.

          23        THE COURT:  Mr. Simms.  All right.  I will let 

          24  Mr. Simms testify.  

          25        Now, we sent away our witness to get coffee or 

          26  something like that.

          27        MR. LYNCH:  Tea.

          28        MS. SCHUBERT:  Yes, tea.  He thought that he could 
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           1  actually drink the stuff left from two days ago, but he 

           2  thought he might get sick from that.

           3        THE COURT:  Well, if it was only one day old -- if it 

           4  was just yesterday I think I would compel him to use what's 

           5  left, but under the circumstances I guess we will take a 

           6  breather here until he arrives.  

           7        Would you stick your head out into the hall, Michelle, 

           8  in case he is polite and doesn't want to force his way in? 

           9        COURT ATTENDANT:  No, he is not there.

          10        THE COURT:  Okay.  Well, we will have a break for a few 

          11  minutes. 

          12                     (Break in proceedings.)

          13        THE COURT:  Good morning, sir.

          14        THE WITNESS:  Good morning. 

          15        THE COURT:  The record will show that all necessary 

          16  parties are present and specifically Mr. Nelson has arrived 

          17  during the very brief break we just had.  Dr. Sensabaugh has 

          18  returned and is on the witness stand.  

          19        You may continue, Mr. Lynch. 

          20        MR. LYNCH:  Thank you, Judge.

          21                     CONTINUED TESTIMONY OF

          22  GEORGE SENSABAUGH, witness called on behalf of the People,

          23                    RESUMED CROSS-EXAMINATION

          24  BY DAVID LYNCH, Assistant Public Defender, Co-counsel on 

          25  behalf of the Defendant:

          26  Q.    We were talking a couple of days ago about the random 

          27  match probability and the question that it answers.  

          28        Um, you had agreed that it excluded relatives, there 
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           1  was an assumption that there was no one related to the 

           2  evidence donor, correct?

           3  A.    Correct.

           4  Q.    And I think we were at the point when we were talking 

           5  about the fact that the random match probability doesn't tell 

           6  us how many people in a given population will happen to match 

           7  the evidence, correct?

           8  A.    No.  It gives us an expectation of the number of people 

           9  that we would expect to find under the assumption of no 

          10  relatives.

          11  Q.    Okay.  So you could only find out -- you could only get 

          12  a guide or an estimate of how many people in a given 

          13  population would happen to match if you knew that the 

          14  population considered of entirely unrelated people?

          15  A.    Uh, strictly speaking, yes.  Although -- 

          16  Q.    Okay. 

          17  A.    -- as I mentioned before, you can do calculations that 

          18  would include relatives, and the question of a relative was a 

          19  particular question.

          20  Q.    Okay.  But the random match probability as currently 

          21  calculated assumes no relatives?

          22  A.    Correct.

          23  Q.    All right.  And even when you have a guide as to how 

          24  many people you can expect to find in this, um, unrelated 

          25  population it would be fair to say that it doesn't tell you 

          26  how quickly you would find that person if you started 

          27  sequentially looking through the population, correct?

          28  A.    No.  I mean, if I infer from that that you're asking 
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           1  about an experiment in which one simply draws an individual 

           2  from the population, tests him or her, includes or excludes 

           3  them and moves on to the next person, so on, is that --

           4  Q.    That's correct.  I was about to give a hypothetical.    

           5        Say we have a random match probability answering the 

           6  question about the randomly selected person of one and one 

           7  hundred million, I think that is the figure we have been 

           8  using in this hearing so far, so hypothetically you have one 

           9  in one hundred million random match probability, does that 

          10  mean you have to look through one hundred million people 

          11  before you will find a match?

          12  A.    No.  You might find the individual a matching profile 

          13  at the very first individual you look at.  You may find it at 

          14  the one hundredth million individual you look at.  You may 

          15  find it -- you may not find it.

          16  Q.    Okay.  And even assuming we were not dealing with 

          17  relatives, we have a population that is completely unrelated 

          18  even with that random match probability of one in one hundred 

          19  million, you may find two or more people if you look through 

          20  one hundred million people who happen to match, correct?

          21  A.    That is correct.

          22  Q.    Now, the relevance of the random match probability, um, 

          23  to a criminal case, um, would you agree is essentially 

          24  because there is an inherent defense argument that it's just 

          25  coincidence that the defendant happens to match?

          26  A.    Uh, well, independently of a defense argument if one is 

          27  asking the question, is this match due to true agency as a 

          28  true source or is this match due to a coincidence -- those 
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           1  would be the scientific questions one would ask independently 

           2  of, um, any defense position -- um, this provides a measure 

           3  of the, um, probability of the coincidental match.

           4  Q.    And its relevance in non cold hit case -- the non 

           5  database search case is because essentially there was some 

           6  suspicion on a person, they were DNA tested and a match was 

           7  found, correct?

           8  A.    Well, typically the people in the laboratory are simply 

           9  provided a sample to test.  They have no idea how the 

          10  individual was selected for that.

          11  Q.    I understand, but in a -- you are familiar with 

          12  criminal cases and criminal prosecutions including DNA, 

          13  correct?

          14  A.    Yeah.

          15  Q.    Okay. 

          16  A.    Typically an individual is a suspect either because the 

          17  individual, um, there is other reasons to believe the 

          18  individual might be a suspect, the individual may be part of 

          19  a panel of suspects, as in the classic movie statement, Round 

          20  up the usual suspects.  Um, the individual may be someone who 

          21  just happens to be in the area at the time, and the police 

          22  ask that person or the investigators ask that person to 

          23  provide a sample to clear him or herself from a possible 

          24  origin of the sample.

          25  Q.    So you have given me three examples.  First would be 

          26  the one-on-one.  Second would be the usual suspects, and the 

          27  third would be kind of a dragnet situation?

          28  A.    Yes.  That would be fairly putting it.
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           1  Q.    When we're talking about one person being tested or 

           2  maybe a small handful, three or four, being tested 

           3  essentially the random match probability is an answer to the 

           4  question, What are the chances this person is not really the 

           5  source of the evidence?

           6  A.    Uh, no.  It is an answer to the question, What is the 

           7  chance that we, um, would have selected an individual at 

           8  random that is to match.

           9  Q.    Okay. 

          10  A.    The particular phrasing you put it in is an aversion on 

          11  that statement.

          12  Q.    Did I just do the prosecutors fallacy?

          13  A.    Yes, I think so.

          14  Q.    Okay.  That was my next question.  I guess I did it 

          15  myself.  

          16        What is the prosecutors fallacy?

          17  A.    Oh, the prosecutors fallacy is, in essence, taking a 

          18  random match probability and saying that this is the 

          19  probability that someone else other than the person at hand 

          20  may be the true source of the sample.

          21  Q.    And what is the difference between that and the random 

          22  match probability?

          23  A.    The -- um, um, it is -- um, I'm not sure I can explain 

          24  it without going into the mathematics nor do I think I can 

          25  really -- or the mathematical formulation of it, but roughly 

          26  it inverts the situation where we are asking, What is the 

          27  probability of observing a particular or making a particular 

          28  observation given, um, the sample came from a particular 
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           1  individual, um, or from a randomly selected individual.  That 

           2  is the -- those are the two probabilities that we are 

           3  attempting to define.  

           4        The other one is saying, What is the probability that 

           5  it is this individual given the match, and that is the, um -- 

           6  we're not in a position to say what is the probability that 

           7  it is a particular individual.

           8  Q.    And what is the difference between those two, um, 

           9  statements of the random match probability?  I mean, they 

          10  sound very similar, one is apparently incorrect.  What is the 

          11  significance of the difference?

          12  A.    Uh, do you want me to write it out for you?

          13  Q.    Are you talking about a mathematical computation here?

          14  A.    I can do it in sort of a coude logical format.

          15  Q.    Would it help you to write it out?

          16  A.    Perhaps it might clarify it for you.

          17  Q.    Okay.  Why don't you step down.

          18        THE COURT:  It might help me.

          19        MR. LYNCH:  You are going to have to take your 

          20  equipment with you.  Do we have pens?  

          21        I guess we will get this marked Defense next in order 

          22  at some point in time.

          23        THE COURT:  All right.

          24        MR. LYNCH:  Just for the record, the District 

          25  Attorney's Exhibit 28 is three pages that we will get stapled 

          26  together later.

          27        THE CLERK:  I think we are going to number them 28-A, 

          28  28-B and 28-C.
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           1        MR. LYNCH:  Okay.

           2        THE COURT:  All right.  If that's satisfactory that 

           3  will be the procedure we will follow on the 28 exhibit. 

           4        MR. LYNCH:  Good enough. 

           5        THE COURT:  I want to give you enough rope. 

           6        THE WITNESS:  Yes.  I will try to keep it below my 

           7  neck.  

           8        Um, the probability that, um, we calculate in a random 

           9  match probability is the probability of making an observation 

          10  in this case.  I will put an observation of a match -- of a 

          11  type of match -- 

          12        MR. LYNCH:  Okay.

          13        THE WITNESS:  -- given.  And given then is the 

          14  hypothesis of what we take as the given.  Um, the given, um, 

          15  would be either that it is a true source or the alternative 

          16  hypothesis.  So I will put this as the true source as H zero 

          17  which is sort of a standard notation for hypothesis and the 

          18  alternative hypothesis, H1, um, is the given, is that it is a 

          19  coincidence, um, that there is a coincidental match to a 

          20  random person selected from the population.

          21        MR. LYNCH:  Okay.

          22        THE WITNESS:  So, um, the observation of the typing 

          23  match is impurically determined and we do the testing and we 

          24  get a typing match.  Um, if this, the source, is a true 

          25  source then we expect a match because the genetic type of the 

          26  sample will be the same as the source.  

          27        Then the alternative is that it is coincidental, that 

          28  we have by chance selected an individual from the population 
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           1  and that individual happens to have by coincidence the same 

           2  genetic profile through the markers that we have tested as 

           3  the evidence sample.

           4        MR. LYNCH:  Okay.

           5        THE WITNESS:  So this is the -- this I will label as 

           6  proper -- a proper statement.  

           7        The -- the prosecutors fallacy, if you will, is to say 

           8  what is the probability that this is the true source given a 

           9  typing match, and I have labeled this the prosecutors 

          10  fallacy.

          11        MR. LYNCH:  Okay.

          12        THE WITNESS:  So, um, this is making the probability 

          13  statement about, if you will, an event in the world and 

          14  either the probability or probability statement, um -- this 

          15  is either a true statement or -- it is either a true source 

          16  or it is a coincidental match.  

          17        It is like being pregnant, you can't say, um, there is 

          18  a seventy-five percent probability that you are pregnant.  It 

          19  would be difficult in your case, Mr. Lynch, but you can't say 

          20  seventy-five percent probability that a woman is pregnant.  

          21  She is pregnant or she is not pregnant.  But we can say if 

          22  she is pregnant we would expect to see a positive test for 

          23  pregnancy with some -- um, probability, and if she is not 

          24  pregnant we might have a false/positive that would show a 

          25  probability and we can estimate that also.  

          26  Q.    (BY MR. LYNCH)  So in your example of the seventy-five 

          27  percent probability that she's pregnant, the fact that you 

          28  can't state -- the proper statement would be, there is a 
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           1  twenty-five percent false/positive rate.  Is that --

           2  A.    Actually, it would not -- I don't think it would work 

           3  out to twenty-five percent false/positive rate.  You can't 

           4  really make the jump from this kind of statement, the proper 

           5  statement to the prosecutors fallacy, if you will, without 

           6  including other information and --

           7  Q.    Would it be fair to say because you need to know the 

           8  prior probability that you are testing a person is or is not 

           9  the true source?

          10  A.    Uh -- 

          11  Q.    Or in the case of pregnancy example, the prior 

          12  probability that the person is or is not pregnant?

          13  A.    That would enter into play.  Um, there is -- there also 

          14  would be I would have to -- to specify a philosophical 

          15  difference that some people -- one school of problematicians 

          16  argue that you cannot make probability statements about 

          17  events that either are -- are either correct or not correct 

          18  and others would say that you can.

          19  Q.    Okay.  Now, we are talking about schools here.  Which 

          20  is the school that would say that you cannot make probability 

          21  estimates or determinations on facts that either are true or 

          22  false?

          23  A.    That would tend to be a frequentist school.

          24  Q.    And then the other school would be the bayesians, 

          25  b-a-y-e-s-i-a-n -- 

          26  A.    Yes.

          27  Q.    -- bayesian school?  

          28        And they would say that you can do that?
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           1  A.    That you can -- yes.  That you can make probability 

           2  statements, but you do have to enter -- introduce a prior 

           3  which is the prior probability in the example given of 

           4  pregnancy or non pregnancy.  If you do that then you can make 

           5  a posterior probability statement that such and such is the 

           6  case or is not the case.

           7  Q.    So would it be fair to say -- maybe assumptions would 

           8  need to be made, but the question, the prosecutors fallacy 

           9  does suggest it is answering that question and could be 

          10  answered, You would just have to use the Bayesian prior 

          11  probability method?

          12        THE COURT:  Bayesian what? 

          13  Q.    (By MR. LYNCH)  Bayesian probability method?

          14  A.    And the general reason why Bayesian -- the Bayesian 

          15  reasoning has not made much inroads into the court system in 

          16  this country, in my opinion, and I think generally speaking, 

          17  is that it requires an expert to make a prior probability 

          18  assessment, and there is a question of whether that is 

          19  appropriate.  

          20        Um, it is far more appropriate, certainly in my view 

          21  and in the view that I teach, to present, um -- to make a 

          22  probability statement in the form of what I listed here as 

          23  the proper statement and then let the trier of fact -- let 

          24  the trier of fact weigh these probabilities, and let the 

          25  trier of fact employ his or her own estimate or priors or 

          26  however the trier of fact may bring that into play.

          27  Q.    Okay.  The significance of the second statement, um -- 

          28  A.    You are specifying H1 under the probability -- under 
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           1  the proper statement.

           2  Q.    I'm going to withdraw the question.  

           3        I guess what I'm trying to ask is, How significant -- 

           4  how misleading is it to form the statement in the form of the 

           5  prosecutors fallacy as opposed to a proper statement?  Is it 

           6  just a marginal, technical thing or does it change the -- 

           7  change the significance completely?

           8  A.    No.  I think -- I think it has the potential to change 

           9  the mind-set of the person hearing the -- the case.  Um, in 

          10  this situation if I present the proper statement, um, I can 

          11  specify what I mean by true source, I can specify what I mean 

          12  by coincidence.  

          13        If you want to pose yet another hypothesis, that it is 

          14  a relative, I can introduce this same value for a relative 

          15  that is a probability of observing a match given that the 

          16  true source is a relative.  Um, this allows me to explain 

          17  quite fully the -- what the various alternatives are.  

          18        If I put -- stated in the form of the prosecutors 

          19  fallacy it sounds like, particularly if I make a statement 

          20  that it's one hundred million to one, that it came from 

          21  someone other than or one in one hundred million, that it 

          22  came from someone other than the suspect in the case, that 

          23  sounded like a pretty definitive statement, and I don't want 

          24  to make a statement of that sort.  

          25        I want to make a statement that allows the trier of 

          26  fact to have all of the pieces of information that are needed 

          27  to put together the case in the full context of the case.

          28  Q.    Okay.  Maybe you can't answer this question, but would 
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           1  it be fair to say that the typical lay person might not even 

           2  understand the difference between the proper statement in the 

           3  prosecutors fallacy and would, in fact, be very likely to 

           4  treat the two as meaning the same thing?

           5        MS. SCHUBERT:  I will object to that as speculative.

           6        THE COURT:  Well, since this gentleman teaches the 

           7  subject to students and may have some feedback as to how 

           8  the -- not that his students are necessarily ordinary -- but 

           9  what common problems would arise I will permit him to answer 

          10  that question, recognizing there is a degree of speculation 

          11  involved.

          12        THE WITNESS:  Um, yes.  Yes, I think they are easy to 

          13  confuse.  This is why I think it is a proper form of 

          14  testimony, again, that which I teach, to use the proper 

          15  statement and to be very clear what the statement means, that 

          16  it is a way of assessing weights that can be put on to 

          17  various hypothesis and that it does not mean a probability 

          18  that a sample came from a particular individual. 

          19  Q.    (By MR. LYNCH)  You can grab a seat.  I don't think we 

          20  are going to --

          21        THE COURT:  Have we designated a letter for that 

          22  diagram?  It was Defense next in order.

          23        THE CLERK:  PT-GG.

          24        THE COURT:  Pretrial GG, right?

          25        THE CLERK:  Yes.

          26        THE COURT:  George, George. 

          27   (Defendant's Exhibit PT-GG was marked for identification.)

          28  Q.    (By MR. LYNCH)  Now, Doctor, we were talking yesterday 
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           1  just before we got into the prosecutor fallacy because I 

           2  stumbled across it by making it myself, we were talking about 

           3  if you have a chance of one hundred million -- one in one 

           4  hundred million random match probability that that doesn't 

           5  mean you would have to look through one hundred million 

           6  people necessarily in order to find a match, correct?

           7  A.    That is correct.

           8  Q.    Sometimes when people are presenting evidence of the 

           9  random match probability, um, a question is posed about the  

          10  population of the planet and how many planets you would have 

          11  to look through in order to, um, find a match.  Um, would 

          12  that be a form of the prosecutors fallacy or would it not -- 

          13  wait -- be an appropriate question or would it not?

          14        MS. SCHUBERT:  I will object to relevance, Judge.

          15        THE COURT:  I'm going to permit it. 

          16        THE WITNESS:  Um, I'm not sure that it really relates 

          17  to the prosecutors fallacy.  The question is whether it's 

          18  relevant information.  Um, it is fair to say that certainly 

          19  the size of the planet or the -- all of the people who have 

          20  lived and are currently alive numbers less than some 

          21  particular value.  Um, that doesn't change the probability of 

          22  the -- of the particular frequency of the currents or the 

          23  probability of -- the estimated probability of the frequency 

          24  of occurrence of a particular profile.

          25  Q.    (BY MR. LYNCH)  I'm not sure I understand your answer, 

          26  but let me ask it this way:  If -- if you have a random match 

          27  probability and you are trying to utilize that in a proper 

          28  fashion, does the population of the planet, um, is that a 
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           1  relevant piece of information and if so why or why not?

           2  A.    It -- it -- well, it is relevant in one sense but not 

           3  in the sense of interpreting what the -- what the random -- 

           4  the meaning of the random match probability.  Um, I'm -- I'm 

           5  afraid that the way I can think of to try to explain this is 

           6  in terms of the lottery which is fundamentally an irrational 

           7  system.  Um, so it's -- I'm not sure if it is the best way to 

           8  explain it but, um, there is -- so let me try to avoid the 

           9  lottery.  Sorry.  

          10        Um, it is useful as a point of reference as to how rare 

          11  an event is, that if you know that there -- that the number 

          12  of people who are currently alive and who have ever lived is 

          13  less than ten billion then that gives you a point of 

          14  reference for assessing what one in a million might mean.  

          15  One in a million or one hundred -- that means that one in a 

          16  million or one in one hundred million is a profile that 

          17  occurs with that frequency is something that is likely to 

          18  have occurred multiple times.  

          19        Once you get out past the one in a billion, say, then 

          20  you again get into the realm where you don't know whether a 

          21  particular profile may occur or not unless you have observed 

          22  the particular profile in which case then you do know that it 

          23  has occurred.  When you go beyond that number you're starting 

          24  to, um -- um, get into a domain of numbers that are virtually 

          25  untestable.  That means we can't test a trillion individuals 

          26  because there were not a trillion individuals who have ever 

          27  existed.  

          28        So we have -- we can only make an estimate that this is 
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           1  an extraordinary -- an event that occurs with an estimate of 

           2  one in a trillion based upon the genetic models which we use 

           3  which are based upon -- in turn upon impurical data, that 

           4  this event is an extraordinarily rare event.

           5  Q.    So would it be fair to say then that the population of 

           6  the planet is -- is relevant only insofar as it gives you a 

           7  framework of what a number might mean, in the abstract how 

           8  big a million, ten million, twenty billion is, but you don't 

           9  actually need that information to -- to, um, apply it to the 

          10  random match probability?

          11        MS. SCHUBERT:  Your Honor, I will object at this point, 

          12  relevance as to whether these questions are general 

          13  acceptance for this Kelly hearing.

          14        THE COURT:  I agree.  I will sustain the objection.

          15        MR. LYNCH:  Your Honor, I agree at this point I have 

          16  wandered off topic a little.  I do have another motion that 

          17  relates to this issue, and I don't know whether in the -- to 

          18  help the Court understand this issue I should have this 

          19  witness just spend two more minutes on this.  

          20        Um, it's a 352 motion.  It's already been filed, um, 

          21  arguing that several potentially misleading questions that I 

          22  expect the prosecution to answer are, in fact, irrelevant.  

          23  So understanding that it falls outside the scope of this 

          24  particular hearing as defined, I would ask the Court to allow 

          25  me to ask the questions.

          26        THE COURT:  Do you want to comment on that?

          27        MS. SCHUBERT:  Well, the witness has just testified 

          28  that the size of the planet is relevant and is useful to show 
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           1  how rare the profile is.

           2        MR. LYNCH:  Your Honor, I don't believe he testified 

           3  specifically to that.

           4        MS. SCHUBERT:  Well, I think he --

           5        MR. LYNCH:  That is why I need to probe --

           6        THE COURT:  So long as this is not going to take us 

           7  very long.  You do have a motion this may relate to, I will 

           8  permit this excursion, but we are not going to spend a lot of 

           9  time on it.

          10        MR. LYNCH:  Okay.

          11  Q.    (By MR. LYNCH)  District Attorney just made a 

          12  statement -- I don't know if I need to have the court 

          13  reporter read it back -- was that an accurate summary of what 

          14  you said?

          15  A.    Uh, if it could be read back.

          16        MR. LYNCH:  Could we ask you to read that back?

          17        COURT REPORTER:  Which section?

          18        MR. LYNCH:  Argument -- the Prosecutor made a statement 

          19  that the witness just testified to, if I could have you read 

          20  that back, please. 

          21   (Whereupon court reporter read back the portion requested.)

          22        THE WITNESS:  Um, that statement would be correct in 

          23  the -- in the sense that it provides a point of reference as 

          24  to how many people there are, what a very large number is.  

          25  It is not relevant or appropriate if it is used then further 

          26  to say because, um, this number is very much less than the 

          27  number of people on the planet, um, it must be a unique case.

          28        MR. LYNCH:  Okay.  Thank you. 
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           1  Q.    (By MR. LYNCH)  Now, part of this -- it looks like my 

           2  computer went to sleep -- part of this hearing is about cold 

           3  hit cases, and the random match probability is relevant in a 

           4  typical case.  

           5        What are the questions that are relevant in a cold hit 

           6  case?

           7  A.    I think fundamentally the same question is relevant in 

           8  a cold hit case, um, How common or how uncommon is a 

           9  particular profile.  If a -- if a particular profile given 

          10  the number of markers tested, um, would be expected to occur 

          11  with some relative frequency then, um, that is a number that 

          12  should be presented or that probability should be presented.  

          13  If on the other hand it is an extraordinarily rare profile, a 

          14  profile that one would not expect to see anymore than once, 

          15  um, then that is also a proper statement.

          16  Q.    Well, I guess -- I guess my question is, Earlier on we 

          17  talked about how the random match probability asks the 

          18  question, what is the chance of randomly selected -- a singly 

          19  randomly selected person would happen to match, correct?

          20  A.    Yes.

          21  Q.    And that is somewhat analogous to what is -- what I 

          22  defined the day before yesterday as a probable cause case, 

          23  correct?

          24  A.    Yes.

          25  Q.    Now, in a database search case we haven't randomly 

          26  selected one person, um, we have randomly selected thousands 

          27  or tens of thousands of people, correct?

          28  A.    Uh, well, actually, probably non randomly selected tens 

                                                                         985

                                                                         986

           1  of thousands since all of the individuals -- 

           2  Q.    Okay. 

           3  A.    -- there on a felon offender database are there for a 

           4  particular reason.

           5  Q.    Okay.  But for purposes of whether or not they are the 

           6  particular perpetrator of a crime one could imagine that 

           7  would be a random selection, for all intents and purposes, 

           8  for comparison -- comparing with the random match 

           9  probability?

          10  A.    In terms of the distribution of genetic profiles it 

          11  would be random.

          12  Q.    Okay.  So would not the question, what is the chance 

          13  that looking through the number of persons in the database 

          14  one would find a matching sample, would that not be a more 

          15  appropriate question?

          16        MS. SCHUBERT:  Objection, vague.  For what, the jury or 

          17  for a 1538.5? 

          18        THE COURT:  Well, rephrase your question.

          19        MR. LYNCH:  For evaluating -- did you say repeat the 

          20  question, your Honor?

          21        THE COURT:  Or rephrase it.

          22        MR. LYNCH:  Okay.

          23  Q.    (By MR. LYNCH)  When you have a situation where 

          24  thousands of people have been searched through a database, 

          25  would a more relevant question be -- for purposes of 

          26  evaluating the strength of the evidence -- would a more 

          27  appropriate question be, What is the chance in looking 

          28  through thousands of people those people would happen to 
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           1  match the profile -- one of those people would happen to 

           2  match the profile?

           3  A.    Uh, it's -- it's a different question.  Um, I think it 

           4  happens to be less relevant, but it is a question that you 

           5  may ask nonetheless.

           6  Q.    Now, you say you think it is less relevant than the 

           7  random match probability?

           8  A.    Yes.

           9  Q.    Even in a cold hit case?

          10  A.    Yes.

          11  Q.    And why is that?

          12  A.    Because I -- the -- the relevant question, I believe, 

          13  is how rare the profile is in general.  The -- at -- at some 

          14  point a profile is sufficiently rare, sufficiently uncommon.  

          15  That, um, that is the piece of information that is -- that I 

          16  think is most relevant, um, if we were doing -- but I will 

          17  give you a caveat on this statement.  

          18        If we were doing a test on using a limited set of 

          19  genetic markers such that there was one chance in a thousand 

          20  that we would find a particular profile in the population, 

          21  then a search on a database, um, would -- a database of any 

          22  size would almost certainly turn up multiple individuals that 

          23  shared that same profile.  So it would be fair to ask then, 

          24  Were other individuals identified in the database search and 

          25  then actually the statistics would not become relevant.  That 

          26  would be a straight impurical observation that in testing 

          27  250,000 individuals I found 250, give or take some number, 

          28  that matched, um, a profile.  That is the frequency of a 
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           1  occurrence of about one in one thousand.

           2  Q.    Well, take a hypothetical:  As a random match 

           3  probability of one in one thousand and you search a database 

           4  of, say, five hundred people and you get one match, wouldn't 

           5  the question, What is the chance that, um, looking through 

           6  five hundred people you would find a match, wouldn't that be 

           7  the relevant question?

           8        MS. SCHUBERT:  Well, I'm going to object to that as 

           9  vague.  Relevant question for what?

          10        MR. LYNCH:  My questions are always, your Honor, asking 

          11  for evaluation of the evidence.

          12        MS. SCHUBERT:  Well, I think I can understand the 

          13  evaluation of evidence but for what purpose though.

          14        MR. LYNCH:  Its strength, its importance, its meaning.

          15        MS. SCHUBERT:  For a jury or for a Court dealing with a 

          16  motion to suppress?

          17        MR. LYNCH:  Your Honor, it's always for a jury.

          18        THE COURT:  I assume these questions are focused on the 

          19  ultimate question of which is, in a sense, what a jury would 

          20  do, not that one can predict that, but I think that's the -- 

          21  he is not -- he is focusing on that sort of an issue.  I will 

          22  permit it. 

          23        THE WITNESS:  Okay.  Well, frankly, if you had a 

          24  frequency of one in one thousand and I were standing in your 

          25  shoes I would say one in one thousand is not a very uncommon 

          26  type.  There are likely to be many people in the population, 

          27  whether within the database or outside of the database, who 

          28  might share that particular profile.  Um, and I, as a 
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           1  witness, then would have to say certainly that is the case.

           2  Q.    (By MR. LYNCH)  Okay.  My question though is, Would it 

           3  be relevant for the trier of fact to learn -- well, let me 

           4  give you two hypotheticals.  

           5        In one hypothetical the jury is told that there is a 

           6  random match probability of one in one thousand, okay.  Then 

           7  in the second hypothetical the jury is told there is a random 

           8  match probability of one in one thousand and before we found 

           9  this individual we searched through five hundred randomly 

          10  selected persons.  That is the two hypotheticals there.  

          11        MS. SCHUBERT:  Judge, I will object to relevance, 

          12  assuming no facts in evidence.  We don't have one in one 

          13  thousand statistics.  We don't have one in five hundred, it 

          14  is assuming -- 

          15        MR. LYNCH:  I'm trying to get at principals rather than 

          16  deal with gargantuan numbers.  I'm asking a hypothetical so 

          17  he can illustrate to the Court what is the difference between 

          18  these two scenarios.  We can extrapolate them out later, and 

          19  the District Attorney, on cross, can ask if that hypothetical 

          20  is still relevant given certain numbers, but I'm trying to 

          21  illustrate a principal here.

          22        THE COURT:  Can you scroll me back and let me read what 

          23  his question was?

          24          (Whereupon court reporter did as requested.)

          25        THE COURT:  Do you understand the question?

          26        THE WITNESS:  Yes.

          27        THE COURT:  You feel you can answer it?

          28        THE WITNESS:  I think so.
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           1        THE COURT:  All right.

           2  Q.    (BY MR. LYNCH)  I actually haven't got to the question 

           3  part of it.  

           4        You have got the two hypotheticals in mind, sir?

           5  A.    Yes.

           6  Q.    Given that the second hypothetical is the actual case 

           7  in both situations, that five hundred people were searched 

           8  through to find the individual, would the first hypothetical, 

           9  whether the only information given was the random match 

          10  probability, would that be denying the trier of fact, the 

          11  jury, some relevant information?

          12  A.    Uh, one could argue that knowing that you searched 

          13  through a database of five hundred individuals and found no 

          14  matches adds to the value of the one in one thousand.

          15  Q.    Okay.

          16  A.    That if we have taken a group of people who are known 

          17  offenders in a particular category and we have excluded all 

          18  of those and we have a one in one thousand chance of, um -- 

          19  or this profile occurs with the frequency of one in one 

          20  thousand in the population, the piece of information that we 

          21  had eliminated five hundred individuals may make the one in 

          22  one thousand appear to be a little bit stronger evidence.

          23  Q.    Maybe I -- well, maybe I'm not making my hypothetical 

          24  clear.  

          25        In both situations five hundred people were searched 

          26  through in a database and one person was found to match.  In 

          27  the first hypothetical the jury is only told the random match 

          28  probability, not the fact that a database search was 
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           1  conducted.  In the second hypothetical they were told both 

           2  pieces of information; the random match probability and the 

           3  fact that five hundred people were searched.  The fact that 

           4  the database search occurred in the first hypothetical -- 

           5        THE COURT:  And it did have a hit? 

           6  Q.    (BY MR. LYNCH)  And it had a hit.  That is why -- that 

           7  was why the defendant or the suspect was in front of them was 

           8  because of the database search.  This's the case in both 

           9  hypotheticals, but in the first the jury is denied the 

          10  opportunity to learn that there was a database search and 

          11  presumably the only information given to them is that there 

          12  was one person that has been found to match, and the random 

          13  match probability is one in one thousand.  

          14        Is relevant and useful information for application and 

          15  interpreting the random match probability being denied the 

          16  trier of fact, the jury, in hypothetical one where they are 

          17  not told about the database search?

          18  A.    Uh, well, I think so.  But in the sense that I stated 

          19  before that, um, I think it is relevant for a jury to be told 

          20  that this match was found through a database search and that 

          21  if the database included 500 individuals, 499 were 

          22  excluded -- correct the record with regard to the 500, that 

          23  499 were excluded -- and this individual was the only 

          24  individual that turned up and that this is a profile that 

          25  occurs in the population with the frequency of about one in 

          26  one thousand and that given this particular example, this 

          27  particular hypothetical question, um, the fact that the 

          28  profile occurs with the frequency of one in one thousand, I 
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           1  think, would be the most compelling argument for the defense 

           2  because their position or they would have a very strong 

           3  position that one in one thousand is a -- is not all that 

           4  rare, um, a profile, and that there would be many 

           5  opportunities for that profile to occur in the population 

           6  that was not in the database.

           7  Q.    Would it not -- 

           8        THE COURT:  You see, we have a little problem here and 

           9  that goes back to the People's objection.  

          10        MR. LYNCH:  I understand.

          11        THE COURT:  When you get numbers that are dramatically 

          12  different than the numbers we're dealing with then the whole 

          13  world changes.  As the witness is pointing out, one in one 

          14  thousand is, you know, a -- is of a different magnitude than 

          15  one in a million or one in ten million or one hundred million 

          16  or whatever number you want to cook up that gets up into the 

          17  millions.  So the one in a one thousand is so different that 

          18  it doesn't help us in our analysis I don't think.

          19  Q.    (BY MR. LYNCH)  I agree, your Honor.  I'm sorry, I was 

          20  doing that because I think the witness came up with one 

          21  thousand, and I was sort of rolling with that.  We will move 

          22  it into the realm of the one in one hundred million that we 

          23  have been using throughout this proceeding, and I will set 

          24  the hypothetical up again.  

          25        In both situations there has been a database search, we 

          26  will make it ten thousand people searched through or one in 

          27  one hundred million random match probability.  In scenario 

          28  one the jury is told just the random match probability, one 
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           1  in one hundred million is exceedingly rare.  And in example 

           2  two they are told both pieces of information; that the random 

           3  match probability is one in one hundred million and second, 

           4  that in order to find this one match they looked through a 

           5  database of ten thousand persons and found this one match.    

           6        In scenario one, is the jury being denied relevant 

           7  information for applying the -- to determine the significance 

           8  of the random match probability?

           9  A.    I -- I -- I think my response would be, um, the same as 

          10  it was for the one in one thousand example.  If you search 

          11  through a database of ten thousand individuals and came up 

          12  with a single hit out of ten thousand then, um, that piece of 

          13  information alone would be -- um, would provide, um, some 

          14  intuitive support for the idea that this profile may be from 

          15  the individual that was selected through the database 

          16  search.  Um, the one in one hundred million -- that would add 

          17  to the one in one hundred million assessment that this is a 

          18  very rare type.

          19  Q.    Are you saying then that the fact of the database 

          20  search should lead a appropriately reasoning trier of fact, 

          21  um, to conclude that it's more likely the true source because 

          22  of the database search or that it is less likely to be the 

          23  true source?

          24        MS. SCHUBERT:  I will object at this point to 

          25  relevance, Judge.

          26        THE COURT:  I will permit it with a theoretical 

          27  understanding purpose.

          28        THE WITNESS:  I think that in that particular case it 
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           1  would support the argument that the -- it is more likely to 

           2  be from the identified individual.

           3        MR. LYNCH:  Okay.

           4  Q.    (By MR. LYNCH)  Now, that would appear to be in 

           5  conflict with the NRC II position that is concerned that the 

           6  more people you search through the more likely a coincidental 

           7  match is likely to materialize, correct?

           8  A.    Uh, in asking the question, What is the chance of 

           9  finding a particular profile in a database, um, which is a 

          10  different question from, What is the chance that the profile 

          11  came from this particular individual because those are two 

          12  different questions.

          13  Q.    I understand. 

          14  A.    Yeah.

          15  Q.    But say you have a random match probability, whatever 

          16  it is is significantly rare, but you have a random match 

          17  probability and you look at one person, you are less likely 

          18  to get a coincidental match by looking at one person than you 

          19  are by looking at one hundred people, correct?

          20  A.    Uh, the way you have phrased it, um, the chance that 

          21  you would come up with a particular individual -- a 

          22  particular identification through a profile search would be 

          23  more likely if you search one hundred individuals than if you 

          24  search one, yes.

          25        THE COURT:  I think the problem with your question is 

          26  including the word "coincidental match".

          27        MR. LYNCH:  Okay.

          28        THE COURT:  Because that inherently suggests it's a 
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           1  bogus finding, and that's not the purpose of that question it 

           2  would seem to me.

           3        MR. LYNCH:  Okay.

           4  Q.    (By MR. LYNCH)  So the point being though that the more 

           5  people you look through, be it one hundred as opposed to one 

           6  or be it thousands as opposed to one, the more people you 

           7  look through the more likely you are to find a match?

           8  A.    Yes.

           9  Q.    And obviously the concern is a coincidental match, and 

          10  that phenomenon therefore is what the NRC II recommendation 

          11  was trying to accommodate, um, in their recommendation, 

          12  correct?

          13        THE COURT:  I think that is a confusing and compound 

          14  question.

          15        MR. LYNCH:  Okay.

          16  Q.    (By MR. LYNCH)  The fact that you are more likely to 

          17  find a match, coincidental or otherwise, the more people you 

          18  search through led to the recommendation of NRC II that you 

          19  altered the random match probability?

          20        THE COURT:  You altar the what? 

          21        MR. LYNCH:  Random match probability.

          22        MS. SCHUBERT:  Well, I'm going to object, vague.

          23        THE COURT:  Well, it assumes something that -- just a 

          24  second.  It assumes something that I don't think this witness 

          25  has previously agreed to.

          26        MR. LYNCH:  Okay.

          27        THE COURT:  That that's what the NRC II did.

          28        MR. LYNCH:  We will go through that, your Honor.

                                                                         995

                                                                         996

           1        THE COURT:  Okay.  Because you have pointed out to us 

           2  repeatedly there are two different questions, and you kind of 

           3  lump them together or that's my sense.

           4  Q.    (By MR. LYNCH)  Doctor, I put a quote on the board 

           5  there, it comes from the NRC I on page 24.  I will read it 

           6  out to you.  

           7        The distinction between finding a match between an 

           8  evidence sample and a suspect sample and finding a match 

           9  between an evidence sample and one of many entries in a DNA 

          10  profile databank is important.  Now, I have added the 

          11  highlight there so ignore that.  The chance of finding a 

          12  match in the second case is considerably higher.  

          13        Would you agree with that statement from NRC I?

          14        MS. SCHUBERT:  For the record purposes, it is page 

          15  124.

          16        THE COURT:  This is what?

          17        MS. SCHUBERT:  Page 124 as opposed to 24. 

          18  Q.    (By MR. LYNCH)  Do you agree with that statement, 

          19  Doctor?

          20  A.    Yeah, that is a correct statement.

          21  Q.    Okay.  And I put a quote here from NRC II, page 7, 

          22  hopefully on the right page.  

          23        When the defendant has been identified by a search 

          24  through a large database of DNA profiles rather than by 

          25  non-DNA evidence, the relevance of the random match 

          26  probability is less obvious.  

          27        Do you agree with that statement?

          28  A.    Uh, actually, I do not agree with that statement.
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           1  Q.    Okay. 

           2  A.    It does introduce the kind of issue raised in the first 

           3  statement, the NRC I statement, that you -- on page -- 

           4  Q.    124. 

           5  A.    -- 124.  Um, but I do not think that the random match 

           6  probability becomes irrelevant or that its relevance becomes 

           7  less obvious.  It becomes one now of several bits of 

           8  information that might be introduced, um, rather than the 

           9  single dominant bit of information that might be introduced.

          10  Q.    So do you -- 

          11        THE COURT:  Just so I understand, I assume we are still 

          12  on NRC I, but I'm looking at this -- this display, it appears 

          13  this is NRC II you are now quoting from.

          14        MR. LYNCH:  Correct.

          15        THE COURT:  All right.

          16  Q.    (By MR. LYNCH)  And you are saying you disagree with 

          17  it?

          18  A.    I disagree with it if the inference is that -- um, I 

          19  disagree with the statement of NRC II at page 7 as you have 

          20  shown here.

          21  Q.    Yes.

          22  A.    Uh, with the statement if the inference is that the 

          23  random match probability is irrelevant, um, because I do not 

          24  think that the random match probability is irrelevant in any 

          25  case.

          26  Q.    Do you consider that statement to mean that the random 

          27  match probability is irrelevant?

          28  A.    No, but it could be interpreted that way.  I -- I'm 
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           1  anticipating the direction that I think you want to go.  

           2  Q.    Do you think it is ambiguous?

           3  A.    Uh, the random match probability?

           4  Q.    No, the statement. 

           5  A.    Oh, yes.  I think the -- actually, I think the 

           6  statement is making a statement that, um, the situation 

           7  becomes less obvious, a little bit more ambiguous when you 

           8  have a database search.  

           9        What the NRC II attempted to do was answer a second 

          10  question which the NRC II panel considered to be a relevant 

          11  question; that is, What is the probability that an individual 

          12  would be selected from a database given a particular 

          13  frequency of occurrence in that profile.

          14  Q.    Now, you served on NRC II, correct?

          15  A.    Correct.

          16  Q.    Did you attempt to make any changes to this statement?

          17  A.    Uh, frankly, I don't remember that particular 

          18  statement.  Um, I don't remember whether I raised any 

          19  question about it or not.

          20  Q.    Well, I don't know how NRC II worked but surely didn't 

          21  all of the panel members get copies of drafts before the 

          22  publication was drafted?

          23  A.    Oh, yes, everyone reviewed everything.  Um -- 

          24  Q.    So you would have had a chance to read this before it 

          25  was finally drafted?

          26  A.    Yes, I had a chance to read it.  I don't remember the 

          27  particular statement so I don't know whether I responded that 

          28  I thought it was misleading or not.
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           1  Q.    Would you recall if you had complaints about the 

           2  wording of something in the NRC document that were ignored 

           3  or, um, the changes didn't consider what you suggested?

           4  A.    Uh, well, I suspect that everyone on the panel had a 

           5  question about one or another bit of phrasing.  Um, but in 

           6  the -- in the process of writing a committee report you don't 

           7  always get things phrased the way you think is most 

           8  felicitous.

           9  Q.    I guess my question is if you had had a problem with 

          10  that, wouldn't you remember having had a problem with that?

          11  A.    Well, I had a -- I raised questions about the 

          12  recommendation regarding the database search which ultimately 

          13  ended up, I believe, as recommendation 5.4.  

          14        Is that correct? 

          15  Q.    I think it's 5.1. 

          16  A.    5.1, okay.

          17  Q.    I think.  But anyway -- 

          18  A.    Yes.  I -- so I -- I raised the question as to just how 

          19  relevant that calculation was.  The statistician said it's a 

          20  relevant calculation and as long as it answers a question 

          21  that is different than the question that I think is the 

          22  important question, um, the question was the general rarity 

          23  of a type of a profile in the population at large, it wasn't 

          24  a point worth going to the deck for.

          25  Q.    Okay.  Um, did you ever specifically ask the authors of 

          26  that particular wording whether they were saying that the 

          27  random match probability is no longer relevant or whether 

          28  they were saying it was less relevant?
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           1  A.    No.  I don't recall that I ever asked that.

           2  Q.    So you don't know first hand from the author of this 

           3  particular wording what they were saying as far as the random 

           4  match probability, correct?

           5  A.    No.  I will simply take it on its face that the 

           6  relevance of the random match probability is less obvious and 

           7  by that, that there are other bits of information that do 

           8  come into play, notably that the identification has been made 

           9  through a data -- a offender database search.

          10  Q.    I got another quote from NRC II, pages 133 to 124.      

          11        Thus far, we have assumed that the suspect was 

          12  identified by evidence other than DNA, such as testimony of 

          13  an eye-witness or circumstantial evidence -- I took parts out 

          14  of this quote.  If you want to see the actual quotes I can 

          15  get you my book.  There is an important difference -- again, 

          16  the highlighting by myself -- between that situation and the 

          17  one in which the suspect is initially identified by searching 

          18  a database -- areas left out -- in the latter case the 

          19  calculation should take into account the search process.  

          20        Do you agree with that summary of the statement?  I can 

          21  get you to page 133 if you need it. 

          22  A.    Yes.  I would actually like to see the exact quotation.

          23  Q.    We have limited space on the overhead.  133 to 134.  So 

          24  it is right there at the bottom.

          25  A.    Um, yes, your abbreviation doesn't take out the 

          26  essential information.

          27  Q.    Okay.  So given that you think the abbreviation is a 

          28  fair summary of the statements on 133 to 134, do you agree 
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           1  with that statement?

           2  A.    It depends upon how you interpret the statement.  I 

           3  think, um, it does -- it is relevant to take into account the 

           4  search process.  Um, that is, I do think a -- a Court should 

           5  be informed that this individual was identified through a 

           6  cold hit search as opposed to through alternative 

           7  circumstantial evidence.  Um, that the calculation -- this 

           8  can be entered into the calculation I think is a fair thing 

           9  to do.  It does not supersede, in my view, the idea that the 

          10  random match probability should also be introduced.

          11  Q.    Now, you have said in the first part of the response 

          12  there that you think the jury should learn that the defendant 

          13  was located through a search process, and previously you 

          14  testified that the fact of a search process would make the 

          15  evidence more compelling, more damaging against a 

          16  defendant -- 

          17  A.    It -- 

          18  Q.    -- correct?

          19  A.    It might make it more damaging against a defendant.  I 

          20  can't read the mind of a -- of a jury or a judge, um, but if 

          21  I knew that, um, a database search had searched through a 

          22  thousand profiles or ten thousand profiles or one hundred 

          23  thousand profiles or a million profiles and had only come up 

          24  with one, um, then the more profiles that had been searched 

          25  and still only one profile pops out to me would be 

          26  significant information which would add to the strength of 

          27  the idea that the profile originated from the particular 

          28  identified individual.
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           1  Q.    So I agree with you, you can't say what a jury or a 

           2  trier of fact would do with particular information but 

           3  statistically speaking using correct scientific principals 

           4  you're saying the fact of a database -- the fact that the 

           5  person was found and only one person was found after 

           6  searching a database of say ten thousand individuals, you're 

           7  saying that information, if statistically and appropriately 

           8  used, is more incriminating to a defendant than in the other 

           9  case where it was just one person that was looked at?

          10        MS. SCHUBERT:  I will object to that as vague.

          11        THE COURT:  It's confusing. 

          12        MR. LYNCH:  I'm trying to get an answer to clarify his 

          13  answer.

          14        THE COURT:  Well, his answer was -- if I may attempt to 

          15  paraphrase.  His answer was a jury may find that of some 

          16  persuasive value.  I don't know that he said that a scientist 

          17  would find that -- 

          18        MR. LYNCH:  Well, that's what I'm trying to get to.

          19  Q.    (By MR. LYNCH)  Your opinion personally, sir, that if 

          20  you have a database search that has found one person and 

          21  excluded all of the others in the database, that that is more 

          22  powerful information, more incriminating against a suspect 

          23  than in what I have been calling a probable cause case where 

          24  you have one person tested and no exclusions?

          25        MS. SCHUBERT:  I will object at this point to 

          26  relevance, and it is calling for a legal inference by a 

          27  scientist.  We are not asking him what is generally accepted, 

          28  we are asking him what impact it would have on a jury, and 
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           1  that is for this Court to make that determination.

           2        THE COURT:  Well, he has excluded the aspect of how the 

           3  jurors would look at this, as I understand it, and he is 

           4  asking if scientifically that makes a difference to this 

           5  witness.  I will permit that question. 

           6  Q.    (By MR. LYNCH)  Do you remember the question?

           7  A.    Yes.  I think I remember the question.  Um, I don't 

           8  know that it has any scientific impact.  I mean, there is no 

           9  particular statistic other than that one could employ other 

          10  than I have searched through a population of some number of 

          11  individuals and I have found only one profile that matches 

          12  this particular profile and that particular profile is the 

          13  profile of um, Mr. X.  Um, that would be, in essence, a 

          14  counting statistic.  It doesn't -- and that is all that it 

          15  would be.  How it would be interpreted is a question of 

          16  psychology more than a question of science.

          17  Q.    You offered the opinion earlier that it would be more 

          18  probative or informative to know that because you would find 

          19  the fact of those exclusions would make it more likely, in 

          20  your mind, that this was a true match as opposed to 

          21  coincidental?

          22  A.    No.

          23  Q.    Is that psychology or statistics?

          24  A.    That is more psychology, and I said it may -- I hope I 

          25  said that it may be interpreted as more probative.  After 

          26  all, if you could search the entire world, everyone who is 

          27  living, and you find only one individual who has a particular 

          28  profile, that would be about as compelling, um, evidence as 

                                                                         1003

                                                                         1004

           1  one could come up with.

           2  Q.    Okay.  But for the purpose of this discussion, we are 

           3  talking about large databases that still only comprise a 

           4  fraction of the population of the United States and the 

           5  world?

           6  A.    Yes.

           7  Q.    Okay.  And in that situation why do you agree that the 

           8  jury should learn that there has been a database search?

           9  A.    Uh, because it's part of the process by which the case 

          10  has been put together.  Um, I mean, one could consider a 

          11  situation where, um -- I mean, if we are going to discuss the 

          12  philosophy of this, what if we identify an individual through 

          13  an eye-witness or circumstantial evidence, your probable 

          14  cause sort of situation, and, um, we estimate we find a match 

          15  with a suspect thus identified and we make an estimate of the 

          16  frequency in the population and then because we happen to 

          17  have a very large database we run that profile through the 

          18  database, um, to see if there are any possible coincidental 

          19  matches in the database.  If I found no coincidental matches 

          20  in the database then I would probably add that piece of 

          21  information into my presentation of the case.  

          22        This is a very rare type and to boot -- I'm quoting how 

          23  I would present if I were prosecuting the case.  Um, it is a 

          24  very rare type as indicated by the profile frequency and 

          25  to -- and additionally we did a database search on a very 

          26  large database, and we found no other individuals who match 

          27  this type.  You know, there is a situation where you have a 

          28  probable cause and a database search, and I'm -- and in 
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           1  prosecuting the case I am using both pieces of information to 

           2  strengthen my argument that the profile, in fact, came from a 

           3  particular individual.

           4  Q.    But you would agree that in that situation that you've 

           5  just given us, your hypothetical there, um, in essence, you 

           6  have -- strike that. 

           7        You would agree there is a difference between finding a 

           8  person in a probable cause case and excluding a bunch of 

           9  others through a database search subsequently to initially 

          10  finding a defendant through a search of a large database.  

          11  You would agree there is a difference to those two 

          12  situations?

          13        MS. SCHUBERT:  I will object, it's vague.

          14        THE COURT:  It is vague.

          15  Q.    (By MR. LYNCH)  Doctor, the hypothetical you gave just 

          16  now was that you find a person through probable cause and on 

          17  top of that not satisfied with that you do a database search 

          18  and find a whole bunch of exclusions, one thousand 

          19  exclusions, that situation -- 

          20        THE COURT:  And no match.

          21        MR. LYNCH:  That don't match.

          22        THE COURT:  A thousand exclusions, but he also is 

          23  finding somebody?

          24        MR. LYNCH:  No.  He found a match with the first person 

          25  that he had probable cause for and then he does a database 

          26  search just for the fun of it or just to bolster the case and 

          27  finds out of the one thousand people in the database, none of 

          28  them match, they are all exclusions.
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           1        THE COURT:  And, of course, the subject was not in the 

           2  database?

           3        MR. LYNCH:  The subject was not in the database.

           4  Q.    (By MR. LYNCH)  Would you agree that is a different 

           5  scenario; searching through the database, originally not 

           6  having any suspect and finding one person in a thousand who 

           7  match?

           8  A.    No.  Actually, I don't think that it is a different 

           9  scenario.

          10  Q.    You don't think the fact of the database search makes 

          11  it more likely that, um, that a match will occur, you don't 

          12  agree with that statement?

          13  A.    Uh -- 

          14        THE COURT:  Well, I don't understand that.  We have 

          15  already got a match before we do the database, so how does 

          16  the subsequent database search make something more likely 

          17  that it will occur when it already occurred, for starters?

          18  Q.    (By MR. LYNCH)  Well, I had two separate hypotheticals.  

          19  One was the case in which probable cause was determined and 

          20  then a database search was conducted.  Then hypothetical two 

          21  was we have no leads and we do a database search and we got 

          22  one match, same size database in both.  

          23        You don't agree that those are different situations, 

          24  different insets?  

          25        THE COURT:  Just a second.  What -- and maybe I jumped 

          26  in too soon, but I don't understand a different situation. 

          27  Obviously they are different situations so that question is 

          28  not very helpful.  
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           1        Now, maybe you can pinpoint a question that could be 

           2  meaningful, but that one isn't.

           3        MS. SCHUBERT:  Judge, my objection to any of these 

           4  types of questions is we are launching into what is a legal 

           5  interpretation as to what his opinion is scientifically.  I 

           6  mean, with all due respect to Dr. Sensabaugh, you know, what 

           7  he thinks the impact on the court system is is not relevant 

           8  for a Kelly hearing, if that is what we are calling this 

           9  hearing.  

          10        The question is, What is the appropriate statistical 

          11  calculation, not necessarily what he thinks the philosophical 

          12  or psychological implications are.

          13        THE COURT:  Well, I realize that.  I think we have 

          14  tried to keep that distinct so we don't confuse the two.  I 

          15  agreed with you that he is not here to -- his primary 

          16  function is not here to tell us what juries would think 

          17  about, but I'm not sure that this last question involved what 

          18  the jury -- I just think the question asking him are these 

          19  different without qualifying or quantifying what sort of a 

          20  difference we're talking about is not very helpful.  

          21        So I'm going to let you proceed, but try and get a 

          22  question that would be -- would meet my suggestions.

          23  Q.    (By MR. LYNCH)  Doctor, I was going to ask the question 

          24  in terms of -- was it different in terms of statistical 

          25  significance -- do you remember the two hypotheticals?  I can 

          26  go through it again. 

          27  A.    Uh, yes.  I think you can make the argument that they 

          28  are not different statistically, that in both situations a 
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           1  database search has been done, that there is a statistic that 

           2  applies to the chance of finding a profile of any defined 

           3  frequency in the database and that that frequency or that 

           4  probability exists whether the database was searched, um, 

           5  first or whether it was searched afterwards.  

           6        Um, one also has a random match probability.  In the 

           7  random match probability, which assesses the rareness of the 

           8  particular profile in the population, also is independent of 

           9  whether it is done -- um, whether the profile is developed 

          10  initially or whether the profile is developed through a 

          11  database search.

          12  Q.    But you would agree that when that database search has 

          13  occurred, whether it's in either of those forms, before 

          14  finding the suspect or after, that NRC II's concern was that 

          15  the search process should be taken into account, correct?

          16  A.    Well, I -- the fact of the search -- that the search 

          17  has occurred and that the database search is of a particular 

          18  size, that would -- that would be a description of the search 

          19  process.

          20  Q.    Okay.  But NRC II says that it should take into 

          21  account, meaning that the statistical evaluation should take 

          22  into account the search process so not just giving them the 

          23  information that a search occurred and that so many people 

          24  were searched through but the statistical interpretation 

          25  should be modified.  

          26        Do you agree that that is what NRC II was recommending?

          27  A.    If not that, NRC II is recommending that the random 

          28  match probability should be superseded, as I am not sure that 

                                                                         1008

                                                                         1009

           1  that is what NRC II was recommending.  As we have specified, 

           2  there are two different questions.  One question, which is 

           3  independent of a database, is based upon all of the 

           4  assumptions of genetic typing and random population of random 

           5  individuals, what is a probability that we would select an 

           6  individual at random that would have a particular profile.    

           7        The other question is, given that we have that random 

           8  match probability and we search through a population of some 

           9  number of individuals, what is the chance that we would find 

          10  an individual with that profile in the database.  Those -- 

          11  and that second question comes into play whenever you do a 

          12  database search and that would be the calculation which would 

          13  take into account the search process.

          14  Q.    Now, you would agree though that NRC II said in the 

          15  latter case the calculation -- not implying there are 

          16  multiple calculations -- the calculation should take into 

          17  account the search process.  

          18        Do you agree that NRC II does not suggest that there is 

          19  more than one calculation in that statement there?

          20  A.    Uh, I am not sure whether the -- the -- the -- that 

          21  particular statement means that there should be a singular 

          22  calculation or whether it is the calculation relating to the 

          23  database search should take into account the database search 

          24  process.

          25  Q.    It doesn't say the calculation relating to the database 

          26  search, correct?  It says the calculation, correct?

          27  A.    Yes.

          28        MS. SCHUBERT:  I'm going to object, I think it's --
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           1        THE COURT:  It's argumentative.

           2        MR. LYNCH:  Okay.

           3  Q.    (By MR. LYNCH)  I have another quote for you -- oops, I 

           4  went too far.  Let me see if I can figure it out.  NRC II, 

           5  hopefully page 161.  

           6        If the suspect is identified through a DNA database 

           7  search, the interpretation of the match probability and 

           8  likelihood ratio should be modified -- again, my emphasis.  

           9        Do you agree with that statement?

          10  A.    Not exactly as phrased.  The, um -- I mean, allowing 

          11  most of the people on the NRC committee accepted that 

          12  particular statement, I -- the interpretation of the match 

          13  probability in the context of a database search, um, can be 

          14  modified to answer the question or should be modified.  

          15        If one is asking the question, what is the chance that 

          16  the individual or that particular profile would be found in 

          17  the database search, the chance that a particular profile 

          18  would be found in a database search is not simply the random 

          19  match probability, it is a random match probability times a 

          20  number of profiles that one searches through.

          21  Q.    But this recommendation right here, this quote says, 

          22  The -- as in singular -- interpretation of the match 

          23  probability should be modified.  It says, modified, the match 

          24  probability.  

          25        Do you agree that that's what that says?

          26  A.    Yes.  That's -- that's what the statement says.

          27  Q.    Okay.  And it does not say -- um, if you are asking a 

          28  question about the database, it says the interpretation of 
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           1  the match probability should be modified?

           2  A.    Yes.

           3  Q.    Okay.

           4        THE COURT:  It seems to me it's rather critical we find 

           5  out what they are talking about when they get to that point.

           6        MS. SCHUBERT:  Well, perhaps we should follow-up with 

           7  what the lines underneath that are as well.

           8        THE COURT:  Well, I think context -- taking one 

           9  phrase -- I think this whole thing is full of ambiguity, but 

          10  taking something out of a particular context loses some 

          11  understanding.  We -- we don't know what the particular issue 

          12  is that is being discussed.

          13  Q.    (By MR. LYNCH)  I will present the witness with page 

          14  161.  

          15        Would it be fair, sir, to say that that quote falls 

          16  directly below a title or heading for new section database 

          17  searches?

          18  A.    Yes.

          19  Q.    And it would be correct to say that directly following 

          20  that follows recommendation 5.1 that says, When the suspect 

          21  is found by a search of DNA databases, comma, the random 

          22  match probability should be multiplied by N, comma, the 

          23  number of persons in the database; is that fair to say?

          24  A.    Uh, yes.  Then it follows, If one wishes to describe 

          25  the impact of the DNA evidence under the hypothesis, that the 

          26  source of the evidence is someone in the database then the 

          27  likelihood ratio should be divided by N.

          28  Q.    Okay.  What does that mean, that last statement?
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           1  A.    Uh, the likelihood ratio is the -- is the inversion of 

           2  the random match probability.  Um, so that if -- if the 

           3  random match probability is P, the likelihood ratio is one 

           4  over P.

           5        MR. LYNCH:  Okay.  Your Honor, is it a good time to 

           6  take a break? 

           7        THE COURT:  Well, I think you are probably right.  

           8  Okay.  I have got 25 to 11:00.  So we will take a 

           9  fifteen-minute recess at this time.  I'm a couple of minutes 

          10  fast, but we will return in fifteen minutes. 

          11                            ---oOo---

          12
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         1                               ---o0o---

         2               (Proceedings resumed after reporter switch

         3                         and a morning break.)

         4                               ---o0o---

         5          THE COURT:  All right.  The record will show all 

         6    necessary parties are present and the witness, Dr. Sensabaugh, 

         7    has resumed the witness stand. 

         8          You may continue.

         9          MR. LYNCH:  Thank you, your Honor.

        10    Q     Doctor, are you familiar with the article I've put on the 

        11    overhead there, pretrial V, Statistical and Population Genetics 

        12    Issues, et cetera, from Forensic Science Communication, July 

        13    2000?

        14    A     Yes.

        15    Q     And you've read that article?

        16    A     Yes.

        17    Q     Okay.  And you would agree that like the NRC-2, the DAB 

        18    article also states that the fact of a database search must be 

        19    taken into account, correct?

        20    A     The -- yes.  The article states that -- at the beginning 

        21    of the article it states that there are two different 

        22    questions; one, the question of the random match probability, 

        23    and secondly, the probability of a match under a case search.

        24    Q     But you would agree that the DAB article also says that 

        25    the probability of identifying a DNA profile by chance 

        26    increases with the size of the database, the first part of the 

        27    paragraph I put on the screen?

        28          MS. SCHUBERT:  I'm going to object as to whether or not 
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         1    this is taken in context or out of context.

         2          MR. LYNCH:  Your Honor, the whole article is in evidence, 

         3    and the actual section is only one and a half pages long.  I'm 

         4    just trying to get this witness to tell me whether he agrees on 

         5    what the position of the DAB article is with respect to these 

         6    particular points.  I can ask about particular parts of an 

         7    article, and if the district attorney wants to address them on 

         8    redirect she may.

         9          THE COURT:  I'll permit the question.

        10    Q     (By MR. LYNCH)  Do you agree with the first sentence 

        11    there, that the probability of identifying a DNA profile by 

        12    chance increases with the size of the database that is 

        13    searched?

        14    A     Yes.  As we have previously stated, the more individuals 

        15    you search, the greater the chance you would find any 

        16    particular profile.

        17    Q     Okay.  And that is the concern of both the NRC-2 and the 

        18    DNA Advisory Board in the article, correct?

        19    A     That is the rationale for using the P times N computation 

        20    that as recommended in the NRC report 5.1.

        21    Q     Because there's concern that just providing the random 

        22    match probability would be misleading in a case of a database 

        23    search case, correct?

        24    A     No, I --

        25          MS. SCHUBERT:  Objection.  That's vague.  Providing it to 

        26    who? 

        27          MR. LYNCH:  Your Honor, we're always talking about --

        28          THE COURT:  I think the question is clear enough, and the 
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         1    witness apparently understands it.

         2          THE WITNESS:  No, I don't -- I don't think it supersedes 

         3    the other question, the random match question, because that's a 

         4    different question.  But it is a relevant -- the database match 

         5    question is also a relevant piece of information, as we have 

         6    previously stated.

         7    Q     (By MR. LYNCH)  Okay.  But my point is, the DAB and NRC-2 

         8    opine that just -- or solely presenting the random match 

         9    probability would be misleading --

        10          THE COURT:  Well, first of all --

        11          MR. LYNCH:  -- in a database search case?

        12          THE COURT:  First of all, I think the ambiguities in this 

        13    phraseology are such that it's not helpful to match and to put 

        14    two -- the NRC-2 and this particular paragraph and lump them 

        15    together.  That's a compound question, and it's in an area 

        16    where I don't think we have a nice one-liner that explains 

        17    clearly a position. 

        18          MR. LYNCH:  Your Honor, I'm actually not particularly 

        19    asking about this citation or this quote that's on the board.  

        20    I'll redirect the question to the witness.

        21          THE COURT:  All right.

        22    Q     (By MR. LYNCH)  Sir, the positions -- the general 

        23    positions of the NRC-2 and the DNA Advisory Board in this 

        24    article are essentially to the effect that providing only to 

        25    the trier of fact only the random match probability would be 

        26    misleading?  You also need to provide further statistical 

        27    information regarding the database search?

        28          THE COURT:  Well, I'm going to modify that. 
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         1          Do you agree that either one of those says what he says 

         2    it says?

         3          MR. LYNCH:  Do you follow that question?

         4          THE WITNESS:  Was that question to me?

         5          THE COURT:  That's to you, yeah.

         6          THE WITNESS:  Oh, I'm sorry.

         7          THE COURT:  That's to you.

         8    Q     (By MR. LYNCH)  Answer the question if you could first 

         9    for the DNA Advisory Board if that's their position and then 

        10    for the NRC-2.

        11    A     I think for both the point is that the random match 

        12    probability in the case of a database search, if you were going 

        13    to ask the question about the significance of -- or the impact 

        14    of the searching a database then you use the calculation for 

        15    the probability of finding a particular profile in the 

        16    database.  That is the recommendation 5.1 from the NRC-2 

        17    report.  The DAB article from the year 2000 makes the same 

        18    statement.

        19    Q     And both those bodies agree that the import -- or the 

        20    impact, rather, I believe as you said of searching the database 

        21    should be presented to the trier of fact?

        22    A     Yes.  Both reports make that point.

        23          THE COURT:  Well, I don't know that in any of those -- 

        24    and I don't think I've read this DAB, maybe I've read a portion 

        25    of it.  I wonder if any of those talk about what should be 

        26    provided to the finder of fact.  Is that phrase anywhere in the 

        27    literature?

        28          MR. LYNCH:  Maybe I'll ask the doctor. 
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         1    Q     Do you recall whether the DAB and the NRC-2 reports were 

         2    talking about information in the abstract sense or information 

         3    that should be provided to the trier of fact?

         4    A     I think it is presented in both statements in the 

         5    abstract sense.  But certainly with the implication that 

         6    because the information is available, it would be relevant to 

         7    present to the trier of fact.

         8    Q     And the implication that because this information is 

         9    statistically relevant and significant that it should also be 

        10    provided to the trier of fact?

        11    A     Well, that -- I think you've just said what I said.

        12    Q     Well, I was trying to say -- I was trying to add on to 

        13    that because it's statistically relevant that this must be 

        14    taken into account?

        15    A     Oh.  Um --

        16    Q     Not just because the information exists, but because it's 

        17    actually relevant information that exists.

        18    A     It is a relevant statistic, yes.

        19    Q     And in fact -- I'm now referring directly to the quote on 

        20    the screen, the second sentence -- this chance event must be 

        21    taken into account, my emphasis, when evaluating the value of 

        22    the matching profile found by a database search?

        23    A     Yes, it is proscriptive in that.

        24    Q     And what they're saying there is, to evaluate the 

        25    significance or the value of the matching profile the 

        26    possibility of a chance match must be taken into account?

        27          THE COURT:  I don't understand that.

        28          MR. LYNCH:  Okay.  Let me retry to paraphrase.
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         1    Q     Is it fair to say that the DAB article in essence is 

         2    stating that when determining or evaluating the significance of 

         3    a matching profile found by a database search, the fact that 

         4    the probability of identifying a DNA profile increases with the 

         5    size of the database, the chance event must be taken into 

         6    account statistically?

         7          THE COURT:  Can you follow that question?

         8          THE WITNESS:  Well, I think he has rephrased the 

         9    statement that is shown on the display, quoting the probability 

        10    of identifying the DNA profile by chance increases with the 

        11    size of the database.  Thus, this chance event must be taken 

        12    into account when evaluating the value of a matching profile 

        13    found by a database search. 

        14    Q     (By MR. LYNCH)  What is your understanding of the meaning 

        15    of that?  When they're talking about "when evaluating the 

        16    value," what are they talking about?

        17    A     That this is simply a calculation that should be done.

        18    Q     That it gives meaning --

        19    A     It provides --

        20    Q     -- to the --

        21    A     -- provides an answer to the question what is the chance 

        22    of this chance event occurring within a database.

        23          THE COURT:  Does it suggest that that calculation then 

        24    should affect the random match probability calculation?

        25          THE WITNESS:  The random match probability calculation 

        26    addresses a different question.  The random match probability 

        27    is, very simply, an estimate of the frequency of a particular 

        28    profile occurring in a population of unrelated individuals.  
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         1    Quite independently of whether those individuals are in or 

         2    outside of the database.

         3          THE COURT:  All right.

         4    Q     (By MR. LYNCH)  Are you familiar with an author-scientist 

         5    by the name of Anders Stockmarr?

         6    A     Only by this particular publication.  I do not know him.

         7    Q     Did you read his published article in 1999 in Biometrics?

         8    A     Yes.

         9    Q     Do you agree with his statement that says when a suspect 

        10    of a crime is found as the result of a database search, the 

        11    weight of the DNA evidence may be severely overstated if the 

        12    database search is not taken into account?

        13    A     No, I do not agree with the strength of his statement.  I 

        14    think that "severely overstated" is a stronger statement than 

        15    is called for.  But that is my personal opinion.

        16    Q     Okay.  So your quibble then is with the word severely?  

        17    You agree that it is overstated if the database search is not 

        18    taken into account?

        19    A     That -- largely with the term severely.  I'm not sure 

        20    what I would say about overstated.  Because the fact that they 

        21    are different questions, I think as long as you keep the two 

        22    questions separate and make certain that the significance of 

        23    each one of the questions is properly presented, then I don't 

        24    think that there's an issue of overstatement.

        25    Q     You're saying that if the database search is not taken 

        26    into account, that does not overstate the value or the 

        27    incriminating nature of the DNA evidence?

        28    A     Since there are two different questions, if you provide 
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         1    an answer to both questions, then -- and do not allow the two 

         2    questions to be confused, then it's not a question of 

         3    overstatement.  It is only if you allow one question to be used 

         4    to the exclusion of the other that then you run the risk of an 

         5    overstatement.  Or a misleading statement.

         6    Q     Did you ever read a letter in Nature by an individual 

         7    named John Brookfield?  I don't believe I asked you that.

         8    A     If it's some number of years ago, probably yes.

         9    Q     1994, I believe.

        10    A     I probably would have read it.  I can't remember it 

        11    directly.  

        12          MR. LYNCH:  We should have another stack of defense 

        13    exhibits.  It's the one that looks like a couple of letters.  

        14    It's just a single page.  There's a whole bunch of articles.

        15          I really doubt it's going to be in those packages.  Those 

        16    are the motion to suppress packages.

        17          While they're looking for them, I'll see if I have a 

        18    spare of that. 

        19    Q     I'm going to show you pretrial EE, top left-hand corner, 

        20    it's from Nature Magazine.  Do you recall ever reading that 

        21    letter to Nature by John Brookfield?

        22    A     As I say, I'm pretty sure that I read it.  I subscribe to 

        23    Nature, and I would generally read everything that relates to 

        24    forensic DNA technology.  I do not remember this letter in 

        25    particular.

        26    Q     If you could just briefly read through that.  It's only 

        27    one column there. 

        28                                (Pause.)
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         1    A     Okay.

         2    Q     Would it be fair to say that the letter is basically 

         3    addressing another article that you don't have in front of you 

         4    by Balding and Donnelly about certain things that they have 

         5    published?  Is that what the letter is responding to?

         6    A     Yes.  Specifically an article that was published in 

         7    Nature earlier, I guess the particular year of this article, 

         8    since the date of the letter NPT dash EE is below the photocopy 

         9    part of the page.

        10    Q     Do you agree that the letter addresses Balding and 

        11    Donnelly's concerns in their article and criticizes it in the 

        12    sense that -- by pointing out that labs won't test people who 

        13    have minimal probabilities of being the perpetrator?

        14          MS. SCHUBERT:  I'm going to object to that as vague.

        15          THE COURT:  Well, I think it's a reasonable start.  I'll 

        16    permit it.

        17          THE WITNESS:  Well, without having a chance to read the 

        18    original 1994 Balding and Donnelly article, I'm not sure that I 

        19    would want to say anything about what this letter is actually 

        20    getting at.  What -- about all that I can infer from the letter 

        21    is that the Balding and Donnelly article use a Bayes 

        22    formulation to assess the probability of guilt.  We've already 

        23    discussed the problems with Bayesian constructs in assessing 

        24    probabilities of guilt and what is appropriate for experts to 

        25    be talking about.

        26    Q     (By MR. LYNCH)  But it's fair to say that in John 

        27    Brookfield's letter he states -- he points out that a 

        28    laboratory will not test people who have minimal probabilities 
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         1    of being the perpetrator?

         2    A     Well --

         3    Q     That's one of the points they make?

         4    A     Yes, but then he follows up that when there are databases 

         5    containing very many individuals, then the situation may change 

         6    in the future.

         7    Q     I think I have that quote up there.  Some of it's in 

         8    quotes, some of it is paraphrased.  Fair is to say that he 

         9    notes that in the future respective of 1994 when suspects 

        10    emerge only from screening a large database, here begins the 

        11    quote, it may be true that suspects have a lower prior 

        12    probability of guilt and this should be incorporated in the 

        13    standard way using Bayes formula in the assessment of the final 

        14    probability of guilt.  Is that an accurate quote from the 

        15    article?

        16    A     It appears to be, yes.

        17          THE COURT:  Well, it's a quote from the letter.

        18          MR. LYNCH:  The letter, I'm sorry.

        19    Q     So it would be fair to say that Brookfield, while putting 

        20    forward the Bayes or Bayesian method of evaluating for a 

        21    database search, John Brookfield also is suggesting that when 

        22    you have a database search you have to -- you have to present 

        23    statistics on the database search?

        24    A     Actually, I don't -- I don't know that that is what he 

        25    would say or not.  He is there talking about a Bayesian 

        26    formulation and that which includes a prior probability of 

        27    guilt.  And apart from the fact that the Bayesian formulation 

        28    is a disputable formulation to use in a court context, it's not 
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         1    at all clear how he would incorporate the prior probability of 

         2    guilt into a database search scenario.

         3    Q     But he is suggesting that some modification should be 

         4    made or some statistical presentation should be made of the 

         5    database search?

         6    A     If you were using a Bayesian formulation, yes.

         7          THE COURT:  What is a Bayesian formulation?  I've heard 

         8    that name a few times and I remember reading it, but would you 

         9    briefly describe a Bayesian formulation.

        10          THE WITNESS:  Probably the simplest way to state it is 

        11    that there is a prior probability of an event occurring.  The 

        12    prior probability is modified by a likelihood ratio to give a 

        13    posterior probability.  And this is a form of statistical 

        14    decision making that allows then judgments to be made based 

        15    upon a probability that a particular event has or will occur. 

        16          THE COURT:  Okay.  Hold that thought.  I want to read 

        17    that over.

        18                                (Pause.)

        19          THE COURT:  Now have I got these terms right, the prior 

        20    probability may be modified by the likelihood ratio to create 

        21    or give a posterior probability?

        22          THE WITNESS:  Correct.

        23          THE COURT:  Okay.  Well, then I've got the -- I've got 

        24    the nomenclature.  Whether I've got the understanding is 

        25    another question.  Thank you.

        26          THE WITNESS:  It has been presented in some of the legal 

        27    literature by I believe John Caplan back in the late '70s in 

        28    the context of a legal system that a trier of fact enters a 
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         1    courtroom with a prior sense of the guilt of the particular 

         2    individual.  And then as the evidence is heard it adds to or 

         3    detracts from that prior probability.  At the end of the trial 

         4    the individual has then his or her own assessment of the 

         5    posterior probability, or that is the probability of guilt 

         6    after all the evidence is heard, and makes a decision based 

         7    upon that.  So --

         8          THE COURT:  Based upon the evidence plus the prior 

         9    probability --

        10          THE WITNESS:  Correct.

        11          THE COURT:  -- inferences?

        12          THE WITNESS:  Yes.

        13          THE COURT:  Okay.  So Bayesian thinking didn't arise in 

        14    the DNA analysis.

        15          THE WITNESS:  No.  It was the origin -- or the origin of 

        16    that was a Reverend Bayes, who lived I think in the late 1700s, 

        17    although I'm not sure.

        18          THE COURT:  Okay.

        19    Q     (By MR. LYNCH)  Would this be a fair summary of Bayesian 

        20    logic, the posterior probability or the final probability of 

        21    guilt is the initial probability based on the initial evidence 

        22    multiplied by the probability of guilt based upon the DNA 

        23    evidence, so you multiply those two together to come out with a 

        24    final probability of guilt?

        25    A     Well, it would actually -- in any actual hearing it would 

        26    be far more complex than that.

        27    Q     I understand.

        28    A     The prior probability would be essentially an A priority 
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         1    probability entering into the courtroom knowing nothing about 

         2    the case -- I'll put it into a very practical example where 

         3    likelihood ratios are used is in paternity testing. 

         4          If you say that there is an even chance that an alleged 

         5    father is the true father, that is it's equal either way, then 

         6    you look at the genetic evidence and the genetic evidence tells 

         7    you how much that prior probability is modified to come to a 

         8    quote "final probability" of paternity.  And then the legal 

         9    system makes a decision based upon the probability of paternity 

        10    value.

        11    Q     Is it fair to say that sometimes with complex scientific 

        12    evidence such as paternity or DNA evidence, evidence of that 

        13    nature, a calculation is made where the prior probability is 

        14    the subjective evaluation of all the other evidence in the 

        15    case, that's prior probability, you multiply that by the 

        16    scientific calculation for paternity say, for example, and you 

        17    come out with an end result, the probability of paternity or 

        18    the probability of guilt?  Is that a fair summary?

        19    A     If one is doing it in a formal structure, yes.  Although 

        20    I think most people would say that the prior probability comes 

        21    before hearing any evidence at all.  And even though the 

        22    evidence that you may hear may not have any numerical value, 

        23    you nevertheless assign it some strength.  It adds to the 

        24    strength of the case or it argues against the strength of the 

        25    case.  And all of that enters -- modifies the prior until you 

        26    ultimately get to the point where all the evidence is heard and 

        27    then all the modifications to the prior from all the various 

        28    forms of evidence in the case end up giving you the posterior 
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         1    or final probability.

         2    Q     But in paternity cases quite often there will be a 

         3    statistical value known from the DNA testing and the expert 

         4    will be asked to use a range of prior probabilities to estimate 

         5    a final probability, say well if the prior probability is zero 

         6    what's the final probability.  If the prior probability is 

         7    50 percent, what's the final probability.  If the prior 

         8    probability is 75 percent, what's the final probability. 

         9    A     That is correct.  You can use any array or any range of 

        10    priors that you wish and then go through the computation to end 

        11    up with a posterior probability.

        12    Q     And in paternity cases quite often that will be done so 

        13    that the trier of fact, once they've been given the range of 

        14    numbers can sort of assign their own subjective value for the 

        15    prior probability and come out with a posterior probability, 

        16    correct?

        17    A     Well, with the caveat that in most cases paternity is 

        18    done by formula.  There is not a trier of fact.  If the 

        19    probability of paternity exceeds some value, then paternity is 

        20    assumed.

        21    Q     Okay.  But in contested cases of paternity, civil or 

        22    criminal cases, you could present the range of answers 

        23    depending on any given prior probability and have the trier of 

        24    fact determine what they think the prior probability is and 

        25    then slot that into the formula?

        26    A     Yes, that could be done.

        27          THE COURT:  I find this bizarre.  I mean I don't know of 

        28    any court proceeding where you multiply somebody's suggestive 
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         1    number and then throw in another number and say now folks, you 

         2    multiply this by 30.

         3          MR. LYNCH:  Well, your Honor, actually what I was --

         4          MS. SCHUBERT:  And the further objection with respect to 

         5    this is in terms of forensic cases, does that mean they take 

         6    into account the defendant's criminal history, prior criminal 

         7    history to demonstrate prior probability?  I'm not sure what 

         8    the relevance of this is.

         9          THE COURT:  Well, I'm not clear -- yeah, I'm not clear on 

        10    relevance.  I'm not clear on this what goes into the prior 

        11    probability.  And since in my rough assumption this is 

        12    something that never happens in a courtroom, I'm wondering the 

        13    point of us exploring it.  It may be scientists talk like this, 

        14    but I don't think we ever give something to jurors, some form 

        15    of evidence -- particularly their hunches upon walking into the 

        16    courtroom -- some form of evidence and then say now you can 

        17    multiply this, whatever number you want to give this from one 

        18    to 20, you can multiply this by a number we're going to give 

        19    you of some scientific thing.  I've never heard of that being 

        20    done with a jury. 

        21          MR. LYNCH:  Your Honor, my understanding is in paternity 

        22    cases sometimes the trier of fact is presented with the 

        23    posterior probability or the final likelihood of guilt or odds 

        24    of guilt and then which is coupled with a whole range of prior 

        25    probabilities that they're not to assign to their feelings when 

        26    they came in the courtroom but they're to assign based on the 

        27    testimony of the witnesses to establish paternity.  The 

        28    witnesses who say that's the father of my child.
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         1          THE COURT:  That could have happened in this world, but I 

         2    find it incredible because virtually all efforts at 

         3    mathematical formulation for juries and to have an expert come 

         4    in with a jury and look at all the circumstantial evidence and 

         5    afford it some mathematical probabilities of how many people 

         6    who are this tall were seen in this area and act in this way, 

         7    et cetera -- I mean experts have tried to do that, and I think 

         8    that's been concluded to be a bogus science.  But I just 

         9    don't -- I'm just not aware of this whole process that you're 

        10    talking about, and I sense it's not done in a criminal trial. 

        11          MR. LYNCH:  Your Honor, I --

        12          MS. SCHUBERT:  That's what the witness has testified to.  

        13    In terms of paternity tests that may be different because it's 

        14    based on a biological viewpoint.  But when you're talking about 

        15    prior probability in a criminal case, if you want to multiply 

        16    how many prior burglary convictions Mr. Robinson has and 

        17    provide that to the jury, I can't believe -- that's exactly the 

        18    reason why this witness said it's not used in criminal court 

        19    cases.  You're using his prior character to come up with some 

        20    statistical calculation. 

        21          THE COURT:  Well, I just don't see how this fits 

        22    anything, because I don't see this happening in a trial. 

        23          MR. LYNCH:  Your Honor, I have researched the issue of 

        24    the prior probability in paternity cases, and in some cases a 

        25    range of numbers is given.  The expert witness is not asked to 

        26    evaluate a prior probability and say well, the circumstantial 

        27    evidence means he's 30 percent guilty or the victim's testimony 

        28    means he's 70 percent guilty.  That doesn't happen at all.  
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         1    What the expert does is said look, here's what the DNA evidence 

         2    tells us if you --

         3          THE COURT:  Is that the prior probability, is what the 

         4    DNA evidence --

         5          MR. LYNCH:  No, that's the intermediate.  It's the --

         6          THE WITNESS:  Likelihood.

         7          MR. LYNCH:  Likelihood.  You take the likelihood -- the 

         8    expert gives the jury the likelihood and either on a piece of 

         9    paper or on an exhibit will say if you think he's -- if you 

        10    think the other evidence that he's guilty is 10 percent, here's 

        11    what the final probability is.  If you think it's 20 here's 

        12    what's the final.  If you think it's 30, here's what's the 

        13    final.  That's all the expert does.  And then the fact finder 

        14    goes back into chambers if they wish and says we adopt that and 

        15    we think the prior probability is 30 percent, multiply it by as 

        16    it's calculated on the table, they don't have to do any 

        17    multiplication as it's calculated on the table here's that 

        18    final probability and makes their decision based on that.

        19          THE COURT:  Yeah.  Well, until you can show me that that 

        20    has something to do with his analysis or this field of 

        21    processing of DNA, I don't see the point in what we're doing 

        22    because that doesn't happen in a criminal trial that I know of.

        23          MR. LYNCH:  Okay.

        24          THE COURT:  And I'm startled that it happens in any kind 

        25    of a court proceeding, very frankly.

        26          MR. LYNCH:  Okay.

        27    Q     To get back on point, Bayesian theory is promulgated by 

        28    some sign scientists in the field as being an appropriate way 
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         1    to deal with DNA cases, correct?

         2          MS. SCHUBERT:  Object at this point to relevance.

         3          THE COURT:  Well, no, I'll permit that.

         4          THE WITNESS:  Some scientists in the field take the 

         5    Bayesian position.

         6    Q     (By MR. LYNCH)  Okay.  And they have also suggested that 

         7    the Bayesian position is most suitable -- there are some 

         8    scientists who say the Bayesian position is most suitable to 

         9    deal with DNA database cases?

        10    A     Those that are of Bayesian persuasion apply it in DNA 

        11    cases.  There have been efforts to apply it in other areas as 

        12    well.

        13    Q     And I think we already talked about Anders Stockmarr.  In 

        14    his article, and I can get a you a copy if you wish to reflect, 

        15    but would you agree with the statement on the board there that 

        16    the database used by the Forensic Science Service in England 

        17    consists presently of more than 250,000 persons and it has been 

        18    reported that the most common profiles appear multiple times, 

        19    this definitely means that random database matches cannot be 

        20    ignored.  Do you agree with that statement?

        21    A     That is what he wrote, but there's -- I will attach a 

        22    caveat to the statement, which is that the -- the home office 

        23    or the Forensic Science Service uses a limited number of 

        24    markers for their database entry. 

        25    Q     Six, I believe, right?

        26    A     I -- yes, I believe that is correct.  And with six 

        27    markers there is an expectation that multiple individuals 

        28    sharing a particular profile will show up.  You can actually 
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         1    calculate the number of times that you would expect to see any 

         2    particular profile in a database of 250,000 -- or now it's I 

         3    think up in the -- approaching a million.  I'm not sure of the 

         4    exact size.  But as long as you're using a limited number of 

         5    markers, which means that your random match probability is also 

         6    limited in size, it means that you are going to expect to have 

         7    some coincidental hits as well as meaningful hits.

         8    Q     It's true, though, that a six locus profile -- and 

         9    they're using STR loci, correct?

        10    A     Correct.

        11    Q     And a six loci STR profile is going to give you a random 

        12    match probability on the order of one in many, many millions, 

        13    correct?

        14    A     I don't recall exactly what it is.  I think six loci 

        15    would be on the order of one in a million on average.

        16    Q     If I were  to tell you it would be common to see one on 

        17    the order of 40 million, would you think that was correct or 

        18    incorrect?

        19    A     That would certainly be within the range.  Every profile 

        20    will have a different frequency depending upon the frequency of 

        21    the alleles in the population.  My guesstimate would be that 

        22    the average profile would have a frequency of about one in a 

        23    million, which means that there would be some number of 

        24    profiles that would be less common than that and some other 

        25    profiles that would be more common than that.

        26    Q     Now if you had a profile of one in 37 million, would you 

        27    expect to find a coincidental match or a match in a database of 

        28    250,000?

                         SACRAMENTO OFFICIAL COURT REPORTERS

                                                                         1032

         1    A     One in 37 million --

         2    Q     Yes.

         3    A     -- you said?  No, you would -- there would be I think a 

         4    little bit less than one in a hundred chance if I've got -- if 

         5    I've doing the mental calculation correctly.  There would be a 

         6    little bit less than one in a hundred chance of finding that -- 

         7    a profile with that frequency in a database of 250,000.

         8    Q     So even though the random match probability is far in 

         9    excess numerically than the size of the database, i.e., the 

        10    number for the random match probability is many more digits 

        11    larger than the number associated with the number of persons in 

        12    the database, you could still see a random match, correct?  You 

        13    could still see a coincidental match from the database?

        14    A     Yes, although you would not know whether it was a 

        15    coincidental match or whether it was a true match.  That would 

        16    have to be determined independently.

        17    Q     Are you familiar with any occurrence of coincidental 

        18    matches in database search cases?

        19          THE COURT:  Is coincidental match the same thing as a 

        20    multiple match?

        21          MR. LYNCH:  No.  When I say coincidental match I mean 

        22    that just by chance a person in the database happens to match 

        23    the evidence profile.

        24          THE COURT:  Well, I just want to understand what that 

        25    means.  How do we know that that's a coincidental match?

        26          MR. LYNCH:  I guess further testing or certain proof that 

        27    proves that the person could not be the perpetrator.  For 

        28    example, I would assume a rape by a female when it was alleged 
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         1    the male was the perpetrator, if the female matched that one 

         2    could safely assume to be a coincidental match, that kind of 

         3    example, or where further loci has been tested and it's 

         4    determined that the person is indeed not a matching profile at 

         5    those further loci.

         6          THE COURT:  Okay.

         7          MR. LYNCH:  Does that explain to you and the witness what 

         8    we're talking about?

         9          THE WITNESS:  Yes.

        10    Q     (By MR. LYNCH)  Are you familiar with any such cases?

        11    A     I should think that some have occurred when a limited 

        12    number of markers have been used.  I mean it's to be expected.  

        13    And I think that there was a case in Britain -- at least one 

        14    case, if not more than one case, where multiple individuals 

        15    are -- or multiple -- or profiles from multiple individuals 

        16    popped up when a database search was done on some particular 

        17    profile.

        18    Q     Are you aware of any instance in England in which a 

        19    person later proven to be innocent was initially found to match 

        20    in that six locus database?

        21          MS. SCHUBERT:  I'm going to object at this point to 

        22    relevance, Judge.

        23          MR. LYNCH:  Your Honor, this goes to show why it's 

        24    relevant that the jury learns about the fact of a database 

        25    search and learns the appropriate statistics to be applied in a 

        26    database search.  And this witness is experienced and educating 

        27    counsel and the Court on it.  I think it's directly relevant.

        28          MS. SCHUBERT:  What's the relevance if somebody else in 
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         1    England had a coincidental match as opposed to the particular 

         2    facts of this case?  Unless he has evidence that there's been a 

         3    coincidental match to Mr. Robinson, I don't see the relevance 

         4    of why -- how some other case resulted in some type of 

         5    coincidental match.

         6          THE COURT:  Well, it would seem to me that the system -- 

         7    now I don't know if the English system is comparable to our 

         8    system, and I wonder how much attention we should give to the 

         9    English system without some showing that it is functioning in a 

        10    manner similar to the system that is functioning in this 

        11    country.  But the malfunctioning in the system I think is an 

        12    issue that we can consider and ultimately may be relevant for 

        13    the jury.  So I'll permit the question with some -- as I say, I 

        14    think it's of limited value in the sense that we may be talking 

        15    about two very different systems. 

        16    Q     (By MR. LYNCH)  Sir, without getting into the details --

        17          THE COURT:  And your question about an innocent person, 

        18    that obviously when you have multiple hits -- or you've asked 

        19    about proved coincidental hits.  Doesn't that imply that 

        20    someone in fact was innocent?

        21          MR. LYNCH:  Indeed.

        22          THE COURT:  Okay.  Well, then I don't know that step 

        23    going further, that that person might have been convicted, 

        24    helps us much.

        25          MR. LYNCH:  I actually wasn't going that direction, your 

        26    Honor, but maybe I can just lay the foundational question just 

        27    to clear up before I go further.

        28    Q     Without getting into the intricacies of the British 
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         1    databasing and their computer program and their policing 

         2    practices, would it be fair to say that your understanding of 

         3    the British database system is certainly that they have a 

         4    database much like the United States and the various states do 

         5    that they use to search through for matches to evidence 

         6    profiles in solved or semi-unsolved cases -- excuse me, I meant 

         7    to say unsolved in both of those.  In unsolved cases.

         8    A     Yeah, I was wondering what semi-unsolved meant. 

         9          The structure of their database is similar to ours.  I 

        10    think the database in California, and indeed the entire CODIS 

        11    system in the United States, is a bit more rigorous than the 

        12    British system.  Certainly we are more rigorous in that we use 

        13    13 markers in the database rather than the six used in the 

        14    United Kingdom.  With the 13 markers the average random match 

        15    probability, if you will, is very, very much smaller than the 

        16    average random match probability for six markers.

        17    Q     Conceptually, though, it's the same system search for 

        18    matches?

        19    A     Sufficiently similar to say yes.

        20    Q     I believe an exhibit where there was a six loci match.  I 

        21    don't know if you've read this, pretrial FF.  You talked about 

        22    being aware of some matches in the British database.  Are you 

        23    aware of an example where a one in a 37 million random match 

        24    probability case yielded a coincidental match when there was 

        25    only 660,000 people in the database?

        26          MS. SCHUBERT:  Again, Judge, I'm going to object to the 

        27    relevance of this.  There's no evidence of a coincidental 

        28    match.  In fact, Mr. Robinson's blood has been test multiple 
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         1    times since the hit was made in this case.  And unless they 

         2    want to stand here and say there's a coincidental match, I 

         3    don't see the relevance of these questions.

         4          MR. LYNCH:  Your Honor, we're going to get into the fact 

         5    of repeat testing and how many times Mr. Robinson's blood has 

         6    been tested.  The purpose of this is to illustrate the 

         7    phenomenon that the NRC-2 and NRC-1, in fact, and the third 

         8    group of people who have an approach on this are trying to 

         9    address the fact that when you search through 660,000 people or 

        10    30,000 people or any great number of people even if there's a 

        11    very rare random match probability like one in 37 million that 

        12    you can still get a coincidental match. 

        13          THE COURT:  Well, that's fine, but don't we have -- we've 

        14    got this huge experiment going on in this country.  We've got 

        15    databases all over the place and they're running people through 

        16    them.  Why can't you -- why can't we focus -- why should we 

        17    spend our time focusing on a six loci system which that is 

        18    witness has indicated will have many more -- many different 

        19    factors or features than a 13 loci system.  I would think a 

        20    seven or eight loci system is significantly different than a 

        21    six loci system.  And certainly a 13 loci system has got to be 

        22    and in significant magnitudes different than a six loci system.  

        23    So how much time are we going to spend to failures of the six 

        24    loci system and when are we going to focus on -- I think it's 

        25    very relevant if we've got demonstrable failures on a 13 loci 

        26    system.

        27          MR. LYNCH:  Your Honor, I don't have any examples of 

        28    that.  I'm just trying to illustrate the point that --
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         1          THE COURT:  Well --

         2          MR. LYNCH:  -- that the numbers here are far in excess of 

         3    the size of the database and yet we still have a known 

         4    coincidental match.  And I was going on to ask the witness to 

         5    endorse the fact that it was clearly a coincidental as opposed 

         6    to a true match because the test of further loci excluded the 

         7    individual.  And this is just illustration that I happen to 

         8    know about. 

         9          Of course it's very hard to prove a coincidental match.  

        10    You have to test additional loci, which may be difficult or 

        11    impossible according to Dr. Chakraborty, or you have to have an 

        12    ironclad alibi.  And even then you may get convicted.  So it's 

        13    very hard to prove that you have a coincidental match. 

        14          I have an example that has materialized and I'm trying 

        15    the demonstrate to the Court through this witness --

        16          THE COURT:  This is, as I understand, a six loci match.  

        17    You mean this is under the English system of six loci.

        18          MR. LYNCH:  Yes.

        19          THE COURT:  And someone -- a coincidental -- a person was 

        20    found with a formula of one in 37 million was found in a 

        21    database of 660,000.

        22          MR. LYNCH:  That's correct.  When I say a six loci match, 

        23    I don't mean that a database search for more than six loci 

        24    revealed that six out of those more loci matched.  It was a 

        25    search for six loci because that's what they test for, through 

        26    a database that would contain for each individual six loci.  It 

        27    was a complete, if you can determine it that way, it was a 

        28    complete match.  And the random match probability that would 
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         1    have been presented to any trier of fact was one in 37 million, 

         2    yet there's only 660,000 people in the database.  And so 

         3    this --

         4          THE COURT:  Well, I guess I'll permit it to move us along 

         5    in some direction.  But I -- once again, I think a six loci 

         6    system is very different than a 13 loci system.

         7          MR. LYNCH:  I agree.

         8          THE COURT:  And also one example here, has that been 

         9    studied?  Has this -- is this doctor familiar with this 

        10    particular thing?  I mean does everybody agree that this was a 

        11    good test --

        12          MR. LYNCH:  That's what I'm --

        13          THE COURT:  -- properly performed, that came up with a 

        14    coincidental match? 

        15          MR. LYNCH:  That's what I'm about to discuss with the 

        16    doctor.

        17          THE COURT:  Okay.

        18          MR. LYNCH:  I'm just laying the foundation here.

        19    Q     Are you aware of this?  Had you heard of this before?

        20    A     I had heard of it informally.  I had not seen anything 

        21    written on it.

        22    Q     Okay.  So you didn't read the USA Today article, but you 

        23    were aware of the fact at least approximately --

        24          THE COURT:  USA article may or may not be a detailed or 

        25    authoritative analysis of what occurred --

        26          MR. LYNCH:  I understand.

        27          THE COURT:  -- don't you think?  

        28          MR. LYNCH:  I know.  I'm just asking if he's read the  
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         1    article or not.

         2          THE COURT:  Okay.

         3          THE WITNESS:  No, I had not seen this USA Today article.

         4    Q     (By MR. LYNCH)  okay.  Would you agree with the statement 

         5    as more profiles are added to the database the possibility of 

         6    suspects with similar DNA increases?  Would you agree with that 

         7    as a general statement?

         8          MS. SCHUBERT:  I'm going to object to this.  If he's 

         9    quoting the USA Today article, what's the relevance of what 

        10    some journalist wrote in the U.S. today?

        11          THE COURT:  Is that where that's from?

        12          MR. LYNCH:  I believe it's attributable to some 

        13    prosecution authority.  I got to find it in here, though.  Let 

        14    me ask the other question which I do know the source of.  

        15                                (Pause.)

        16          MR. LYNCH:  There was an undisclosed source in the 

        17    article.  But I still think I'm entitled to ask if he agrees 

        18    with that statement.  I can take the quotes off it if you wish. 

        19    Q     But do you agree with the general principle that as more 

        20    profiles are added to a database the possibility of suspects 

        21    with similar DNA increases?

        22    A     Yes.  As long as one stays within the six locus system.  

        23    I mean -- well, actually it is a correct statement regardless 

        24    of whether it's within a six locus system. 

        25    Q     Okay.

        26    A     But as long as the UK stays within a six locus system you 

        27    certainly expect to find repeat profiles in the database, that 

        28    is profiles originating from different individuals that share 
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         1    the same six locus.

         2    Q     So even if you have a 13 loci database, as you add more 

         3    and more people to the database that chances of getting a match 

         4    or a hit coincidental or otherwise increase, correct?

         5    A     They do.  It's a question of magnitude.

         6    Q     Okay.

         7    A     Because 13 loci is far more discriminating on average 

         8    than are six loci, as we have been through.  And so the 

         9    chance -- the chance may increase, but it may be a probability 

        10    of -- and these are hypothetical numbers -- of one in a hundred 

        11    trillion being decreased to one in ten trillion.  But that 

        12    would be a factor of ten decrease and yet not terribly 

        13    meaningful in terms of the large number of zeros that you have 

        14    present.

        15    Q     Do you agree with the statement that this, meaning a 

        16    coincidental match from a large database search, is something 

        17    to be expected?  It's going to happen?

        18          THE COURT:  Under the six system?

        19          MR. LYNCH:  Yes. 

        20    Q     This hypothetical, this actual example is something to be 

        21    expected?  It's not like a frequent occurrence, it's something 

        22    you're going to expect to happen?

        23    A     Certainly under the six locus system, yes, I would have 

        24    expected it to happen.  I mean you can go through and do 

        25    calculations of the distribution of frequencies that one finds 

        26    under a six locus system.  And there are multiple profiles I'm 

        27    sure which occur multiple times in the UK.

        28    Q     Now in the 13 locus system, it's also expected that very 
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         1    occasionally it will happen that you will get a coincidental 

         2    match, correct?

         3    A     Yes.  But on average about one in a million times less 

         4    frequently.

         5    Q     Okay.  But you're more likely --

         6          THE COURT:  Give me that answer again.

         7          THE WITNESS:  About one in a million times less 

         8    frequently.

         9          THE COURT:  Less frequently than under the British 

        10    system.

        11          THE WITNESS:  Yes.

        12    Q     (By MR. LYNCH)  And you would agree that a coincidental 

        13    match is if far more likely to occur in a database search case 

        14    than in a case of -- and we've termed it before -- probable 

        15    cause case?

        16    A     If you mean the chance of finding simply because one's 

        17    trawling through a very large number of profiles the chance of 

        18    finding a profile that matches is higher, the answer is yes.

        19    Q     My question actually turned on coincidental.  By 

        20    coincidental, I mean an innocent person who just happens to 

        21    match.  That phenomenon is more likely to happen in a database 

        22    search case than in as we've termed it probable cause case?

        23    A     Yes, that would be so.

        24    Q     Are you familiar with the United States National 

        25    Commission on the Future of DNA Evidence?

        26    A     Yes.

        27    Q     Okay.  Have you been present at any of those meetings?

        28    A     No.
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         1    Q     Okay.  So you're not aware of whether this has been 

         2    discussed at any of the meetings of the National Commission on 

         3    the Future of DNA Evidence?

         4    A     Not directly, no.

         5    Q     Are you indirectly aware of how it's been discussed?

         6    A     I would expect it to have been discussed because of the 

         7    nature of the situation.

         8    Q     So you haven't discussed -- you haven't heard about it 

         9    being discussed, you just assume it?

        10    A     Correct.

        11    Q     Okay.  Now the district attorney earlier on mentioned 

        12    multiple testing of a suspect's blood or profile.  You agree 

        13    that a second question becomes relevant in a database search 

        14    question, and I believe we can call it the DMP -- how about 

        15    that, database match probability -- becomes a relevant 

        16    question, page 2 of prosecution 28, the database match 

        17    probability becomes a relevant question when a person has been 

        18    located through a database search?

        19    A     It is one element of assessing a database search, yes.

        20    Q     Okay.  Does the relevance of that question disappear when 

        21    subsequent to finding the person you retest the evidence and/or 

        22    retest the suspect and confirm that, as already determined, 

        23    there's a match?  Does that have any bearing on the relevance 

        24    of the database match probability?

        25    A     Are we testing the same number of loci?

        26    Q     Same number, same loci.  It's basically a confirmatory 

        27    test.  You're confirming information you already knew.

        28    A     No, that is really getting at the issue of reducing the 
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         1    chance of error.

         2    Q     Okay.

         3    A     Reducing the chance that there has been a misentry into 

         4    the database system, reducing the chance that the individual 

         5    has been incorrectly sampled and samples may stop or something 

         6    of that sort.

         7    Q     Again, I believe you already addressed this, the database 

         8    match probability before we even get there assumes that there 

         9    have not been any errors in testing or errors in the database 

        10    entry, et cetera, like that?  The database match probability 

        11    assumes those things are correct?

        12    A     Yes.

        13    Q     So the fact of a retest has no bearing on the relevance 

        14    of the database match probability?

        15    A     No.  No, it verifies that correct procedures have been 

        16    followed and that the match that is observed is in fact an 

        17    error free match.

        18    Q     Okay.  So it confirms the assumptions that are already 

        19    made?

        20    A     Yes.

        21    Q     But as far as the relevance of the question, the 

        22    estimated probability of finding a particular profile in a 

        23    database of N individuals, it doesn't make that issue 

        24    disappear, does it?

        25    A     No.

        26    Q     It doesn't make that issue any less relevant, does it?

        27    A     No.

        28    Q     Would you agree -- have you read the declarations by the 
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         1    defense experts?

         2    A     Yes.

         3    Q     Okay.  Specifically the one by Dan Krane?

         4    A     Yes.

         5    Q     Would you agree, and I've quoted him directly again, 

         6    although there are some dot-dot-dots at the end which indicates 

         7    I've clipped something out, and let me know if you want to see 

         8    the actual declaration.  But do you agree with the statement 

         9    since the primary difference between these kinds of matches in 

        10    the manner in which the suspect is first identified, it is 

        11    generally accepted that it is not possible to convert one type 

        12    of indicate into another.  Open paren, for instance, by simply 

        13    retesting a reference sample.  Do you agree with that?

        14    A     I wasn't aware that we were trying to convert one kind of 

        15    case into the other. 

        16    Q     Well, I guess -- I guess the argument is or has been made 

        17    once retesting has occurred, either confirming the evidence 

        18    sample or the defendant's profile, that while this is -- this 

        19    is now a probable cause case, we're not using the sample that 

        20    was in the database, we're not using the match from the 

        21    database, we're just using a retest of the evidence and a 

        22    retest of the defendant, sort of taking the database search out 

        23    of the -- out of the picture.  And that's an argument that has 

        24    been made in this and other cases.  You would agree that 

        25    because a database search was the manner in which the suspect 

        26    is first identified that the database match probability remains 

        27    relevant?

        28    A     If it -- if a database search is done at all, I think it 
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         1    would be a relevant piece of information to include.  But that 

         2    does not take away the relevance of the random match 

         3    probability.

         4    Q     I understand that.  But as far as the database match 

         5    probability, it's still a relevant issue no matter how many 

         6    times a sample is retested, correct?

         7          THE COURT:  I think that's vague.  What -- it's still a 

         8    relevant issue.  For what purpose?

         9          MR. LYNCH:  Well, your Honor, we're always talking for 

        10    the trier of fact.

        11    Q     So I would reiterate my question, the database match 

        12    probability is a relevant statistic for the jury to hear no 

        13    matter how many times the defense -- defendant's profile has 

        14    been test and retested, correct?

        15          MS. SCHUBERT:  I'm going to object to relevance.  It's 

        16    calling for a legal conclusion as to what the jury should hear.

        17          MR. LYNCH:  Your Honor, the district attorney --

        18          THE COURT:  He has indicated that -- as I understand it, 

        19    that he thinks the jury probably should hear or should hear of 

        20    how the test -- how the process started just so they would 

        21    understand that.  And that in fact, one, they may interpret it 

        22    as making the case stronger against the accused rather than 

        23    weaker. 

        24          Do you think it is necessary that the jury be aware of 

        25    the search process in order for them to deal with the random 

        26    match probability as presented by an expert?  Do you think 

        27    that -- does that affect in any way the random match 

        28    probability calculation? 
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         1          THE WITNESS:  No.  The random match probability 

         2    calculation is a random match probability calculation.  The 

         3    database match probability calculation is based upon the number 

         4    of times one would expect to get a hit in a database of a 

         5    particular size given a particular random match frequency. 

         6          THE COURT:  And in what sense do you think the jury 

         7    should hear about the search process and the hit, the cold hit 

         8    in the search of the database?  In what sense do you sense that 

         9    the jurors need that information, assuming you think they need 

        10    it?

        11          THE WITNESS:  Well, yes, I think it is appropriate to 

        12    tell them that the evidence was collected in a particular case, 

        13    the evidence was part of the evidence, was a particular DNA 

        14    profile, the DNA profile was searched against a database that 

        15    contains some number of individuals, that out of that database 

        16    search one individual's name came up; or if multiple 

        17    individuals, multiple individuals, which would indicate 

        18    perforce a coincidence.  But if it's a single individual that 

        19    there were subsequent investigations on that particular 

        20    individual that did not exclude that individual as a potential 

        21    source of the evidence, the profile observed would be of a 

        22    frequency one in something-or-other based upon the frequency of 

        23    occurrence of that profile in a general population, given that 

        24    we searched a database of some number of individuals there is 

        25    some particular probability that we would have found that 

        26    profile in that population.  And I think that pretty much 

        27    summarizes the way I would present the case. 

        28          THE COURT:  Okay.  Folks, it's a few minutes before 
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         1    12:00, and we'll break a few minutes early.  We'll resume these 

         2    proceedings at 1:30 this afternoon. 

         3                               ---o0o---

         4         (Proceedings recessed to 1:30 p.m., this department.)

         5                               ---o0o----
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           1                    THURSDAY, JANUARY 2, 2003

           2                        AFTERNOON SESSION

           3                            ---oOo---

           4        The matter of the People of the State of California 

           5  versus Paul Eugene Robinson, Defendant, Number 00F06871, came 

           6  on regularly this day before Honorable Peter Mering, Judge of 

           7  the Sacramento Superior Court District, State of California, 

           8  sitting in Department 30.  

           9        The People were represented by Anne-Marie Schubert, 

          10  Deputy District Attorney.  

          11        The Defendant, Paul Eugene Robinson, was personally 

          12  present and represented by David Lynch, Assistant Public 

          13  Defender and Robert Nelson, Assistant Public Defender, as his 

          14  counsel.

          15        The following proceedings were then had:

          16        THE COURT:  The record will show everybody is present.  

          17  Dr. Sensabaugh has returned to the witness stand.  

          18        So you may continue. 

          19                     CONTINUED TESTIMONY OF

          20  GEORGE SENSABAUGH, witness called on behalf of the People,

          21                    RESUMED CROSS-EXAMINATION

          22  BY DAVID LYNCH, Assistant Public Defender, Co-counsel on 

          23  behalf of the Defendant:

          24  Q.    Good afternoon, Doctor.  I don't know where we were, 

          25  but I'm going to just start on a new topic, I think, and give 

          26  you a hypothetical.  

          27        First part of the thing now displayed on the board 

          28  there is a hypothetical and that is not a question.  I'm just 
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           1  going to read it out to you.  The hypothetical is, You have 

           2  two cases, case A and B, they are both committed by the same 

           3  perpetrator but there are no leads.  Case A evidence profile 

           4  is run through a database and a cold hit leads to suspect S; 

           5  later testing of case B reveals that the evidence profile 

           6  also matches suspect S.  That's the hypothetical.  

           7        The question for you, sir -- and if you need time to 

           8  think about it just let us know -- if the statistics for case 

           9  A are different -- I will qualify that and refer it back to 

          10  your testimony -- that if the statistics for case A are 

          11  different because it's a cold hit, meaning that the database 

          12  match probability is a relevant question, are the statistics 

          13  for case B, meaning the database match probabilities of 

          14  relevant question is different because the suspect S was only 

          15  found through the cold hit.  

          16        I guess the question asked is, Because -- because case 

          17  B was the result of a database search from case A, do we 

          18  still have, um, the issue that the database match probability 

          19  addresses?

          20        THE COURT:  You understand that question? 

          21        THE WITNESS:  Yes.  I think it's not quite as clean as 

          22  presented.

          23        MR. LYNCH:  Okay.  Clean it up.

          24        THE WITNESS:  I don't believe I can clean it up because 

          25  there are inplausibles.  

          26        How do we know A and B are the same perpetrator? 

          27  Q.    (By MR. LYNCH)  The first part of that is the limit in 

          28  which we are to assume all of the facts on the top part of 
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           1  the slide there, the question is the second part. 

           2  A.    Okay.

           3  Q.    And, again, I would qualify when we are saying the 

           4  statistics are different, I'm referring to the random -- 

           5  excuse me -- the database match probability which I have been 

           6  referring to as the DMP.  

           7        If the DMP is relevant for case A, is the DMP also 

           8  relevant for case B because of its derivation?

           9  A.    Well, I would say probably not given the way that you 

          10  have constructed it because it -- to use your typology -- 

          11  Q.    Okay. 

          12  A.    If you believe A and B were both committed by the same 

          13  perpetrator.  If you identify A -- or if you identify a 

          14  suspect through A then that individual becomes an automatic 

          15  suspect for B which would fall into your category of the 

          16  probable cause case.

          17  Q.    Okay.  And -- 

          18        THE COURT:  I have a problem with part of this 

          19  question.  If statistics for case A, as I understand 

          20  statistics, the -- what's our magic montra here -- the 

          21  probability -- the random match probability, is that what 

          22  statistics are?

          23        MR. LYNCH:  Well, that is my point.  There are two ways 

          24  of doing the statistics, the random match probability.

          25        THE COURT:  I understand that.  We are almost playing 

          26  games.  So your question doesn't make clear which way and it 

          27  raises all kinds of problems.  I think these articles are 

          28  full of problems because they aren't -- they are not very 
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           1  clear on what they are talking about.  

           2        So if statistics is the random match probability your 

           3  question assumes they are different because it was a cold 

           4  hit.  I don't know if the witness is going to agree that they 

           5  are different because it came up by a cold hit.

           6        MR. LYNCH:  Let me -- when I say if the -- I should 

           7  maybe erase that and ask the question without it.  I can do 

           8  that.  

           9  Q.    (BY MR. LYNCH)  Given the hypothetical at the top of 

          10  the slide the question is -- as you've testified in case A, 

          11  you would agree that the database match probability is 

          12  irrelevant -- a relevant issue in a cold hit, correct?

          13        THE COURT:  Well, it's a relevant issue, but he has not 

          14  said it is a relevant issue in determining what the random 

          15  match probability is.  It's a relevant issue because in his 

          16  view the jury should be informed of the history of this 

          17  process which to the jurors make it a stronger process or 

          18  weaker process, but it's a different question.

          19  Q.    (By MR. LYNCH)  The data match probability is not the 

          20  same thing as the random match probability; is that correct?

          21  A.    That's correct.

          22        THE COURT:  I hope we have reached that point.

          23  Q.    (By MR. LYNCH)  The data match probability is derived 

          24  from information in the random match probability, correct?

          25  A.    That is correct.

          26  Q.    The data match probability uses the figure calculated 

          27  to be the random match probability to come up with the answer 

          28  for data match probability?
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           1        THE COURT:  Okay, you lost me on that.

           2  Q.    (By MR. LYNCH)  The data match probability uses the 

           3  number calculated to be the random match probability in order 

           4  to come up with the database match probability, correct?

           5  A.    Yes.

           6  Q.    Okay. 

           7  A.    The random match probability times the number of 

           8  searches that one does, that is times the size of the 

           9  database.

          10  Q.    And the database match probability tells us more than 

          11  just the fact that a database search occurred and how big the 

          12  database was, it gives us a statistical prediction of how 

          13  likely it is to find a matching profile given that search was 

          14  undertaken?

          15  A.    I would phrase it a little bit differently.

          16  Q.    Go ahead. 

          17  A.    It measures or estimates the probability of finding a 

          18  particular profile in the database that was searched.

          19  Q.    Okay.  So the DMP -- if you don't mind I will call it 

          20  that.  The DMP gives us statistical information on the 

          21  significance of the fact of the finding the matching profile;  

          22  is that fair to say?

          23        THE COURT:  That's a terribly vague question.  I mean, 

          24  the significance of finding the match profile has a lot of 

          25  ingredients or has a lot of meanings other than just what 

          26  you've announced.

          27        MR. LYNCH:  Okay.

          28  Q.    (By MR. LYNCH)  The database match probability or the 

                                                                         1052

                                                                         1053

           1  DMP gives the jury more information than just the fact that a 

           2  database was searched and how many people were in the 

           3  database, correct?

           4  A.    Well, by virtue of a multiplication it provides that 

           5  same information.  Basically it takes the fact that the 

           6  database was searched and the size of the database and the 

           7  random match probability and puts it together in a statistic 

           8  that gives you a different statistic than the random match 

           9  probability.

          10  Q.    So the database match probability gives an answer to a 

          11  different question, as you've testified, than the random 

          12  match probability gives?

          13  A.    Correct.  

          14  Q.    And it gives a statistical answer to a question 

          15  involving the database search and the number of people in the 

          16  database?

          17  A.    That relates to the number of people in the database.

          18  Q.    Okay. 

          19  A.    It gives a measure of the -- of the estimate of the 

          20  number of people or the probability of finding a particular 

          21  profile in the database.

          22  Q.    And they don't have that information just from the fact 

          23  of the search and the number of people in the database, they 

          24  need the database probability to calculate that, correct?

          25        MS. SCHUBERT:  I'm going to object to that as vague.

          26        THE COURT:  That is.

          27  Q.    (By MR. LYNCH)  The point I'm -- 

          28        THE COURT:  They need the random match -- they need the 
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           1  random match probabilities to calculate that, that's the 

           2  third ingredient.

           3        MR. LYNCH:  Okay.

           4  Q.    (By MR. LYNCH)  Without performing the statistical or 

           5  mathematical computation of the data match probability, the 

           6  information the jury might otherwise have, the random match 

           7  probability, the number of people in the database and the -- 

           8  and the fact that a database search occurred, the database 

           9  match probability puts all of that information together to 

          10  answer a particular question, correct?

          11  A.    Yes.

          12  Q.    Without putting all of that information together to 

          13  answer that particular question that question would remain 

          14  unanswered even if you had the ingredients to do the database 

          15  match probability, correct?

          16  A.    If no one asked the question.

          17  Q.    Okay.  Well, even if the question was asked, unless you 

          18  were a statistician you wouldn't necessarily know how to 

          19  calculate the database match probability, would you?

          20  A.    Oh, no.  Just about anyone who has rudimentary 

          21  statistics could do that.

          22  Q.    But a lay person would not necessarily know how to do 

          23  the database match probability or what particular question it 

          24  answered?

          25  A.    Probably not mathematically, probably intuitively they 

          26  could.  I mean, I -- although I said I wouldn't say anything 

          27  about the lottery I will.  The probability of winning at the 

          28  lottery is a certain number.
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           1  Q.    Small.

           2  A.    Very small number.  The chance that there will be a 

           3  winner depends upon the number of tickets that are -- are the 

           4  number of lottery tickets that are sold.  The more tickets 

           5  that are sold the greater the chance that anyone -- there 

           6  will be a winner.  It doesn't alter your chance of winning,  

           7  your chance of winning remains exactly the same.  I think 

           8  most people know this because when pots get really big more 

           9  people go out and buy tickets because they think it increases 

          10  their chance of winning.  Although it doesn't really change 

          11  their chance, it does increase the chance there will be a 

          12  winner.  

          13        So I think intuitively people know if you search a 

          14  large number of individuals and there is some probability of 

          15  finding something in the database that you are going to 

          16  increase the chance of finding a particular thing in the 

          17  database.

          18  Q.    Okay.  Now I'm moving back to my hypothetical.  

          19        You would say that in -- I'm going to use the 

          20  terminology again in a cold hit case.  The database match 

          21  probability is one of two useful questions to ask in a 

          22  data -- a cold hit case, correct?

          23  A.    Yes.

          24  Q.    Okay.  Now, back to the hypothetical.  

          25        Given that -- given that in case A, the cold hit case 

          26  here, the database match probability is one of two relative 

          27  questions to ask, what about case B?  I will move back so we 

          28  don't have the objectionable question.  
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           1        In case B is or is not the database match probability a 

           2  relevant question still to ask?

           3  A.    I -- I think my answer would be the same, that if you 

           4  have identified a suspect to case A and you have reason to 

           5  believe that case B is associated with case A then you -- 

           6  you're doing what you have called a probable cause case; that 

           7  is, it's a one on one, you were testing the singular 

           8  hypothesis that the individual that you identified through 

           9  the search on database A is associated, um, with crime B.

          10  Q.    What happens if we take out the information that, um, 

          11  we know ahead of time that they are both committed by the 

          12  same perpetrator.  The hypo would now be there are two cases, 

          13  A and B, there are no leads to either case, A evidence 

          14  profile is run through a database and cold hit leads to the 

          15  suspect.  Later testing of case B reveals that the evidence 

          16  profile happens to be the same as the suspect S.  

          17        What about in that hypothetical?

          18  A.    Uh, I'm not sure exactly how or what I would think 

          19  about that.  I mean, to begin with, the random match 

          20  probability would be the same in both cases.

          21  Q.    Agreed. 

          22  A.    Provided the same number of loci were tested and so 

          23  on.  Um, so just from the evidence itself I can predict the 

          24  random match probability, I don't even have to have a suspect 

          25  to do that.

          26  Q.    Okay.

          27  A.    So, um, if I got the hit based upon case A and had that 

          28  only to present, as we have discussed, I would present both 
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           1  measures, the random match probability and the database match 

           2  probability.  Um, for case B, um, if I had already associated 

           3  case A and case B, um, the random match probability would be, 

           4  I think, probably the only relevant statistic.  The database 

           5  would not come into play if I had -- one can draw out the 

           6  hypothetical if I had.

           7  Q.    But just assume that there is no information linking A 

           8  and B.

           9        MS. SCHUBERT:  Well, I will object to that, that 

          10  assumes no facts in evidence.  The factual scenario to link 

          11  Mr. Robinson to all four of these cases, maybe that is the 

          12  relevant question first.

          13        MR. LYNCH:  I am trying to keep it simple, and I fully 

          14  anticipate the witness's answer will prevent me from going 

          15  any further and will take the question essentially out of the 

          16  loop.  I'm trying to keep this as simple as possible.

          17        THE COURT:  I will permit you to do so.

          18  Q.    (By MR. LYNCH)  So we are taking -- you kind of 

          19  answered the question if they are committed by the same 

          20  perpetrator and you went through that.  Again, if they are 

          21  related -- before we interrupted you -- what about if you 

          22  have no link between A and B, but you just happen to find out 

          23  later, um, that B also matches suspect's profile?

          24  A.    Also through an independent database search?

          25  Q.    Not through a database search but just go to the lab, 

          26  you test B and you go, wow, that looks like the cold hit case 

          27  we had last week?  There is the hypo. 

          28  A.    Uh, I -- I -- I'm not sure how I would deal with that.  
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           1  The -- certainly the random match probability would be 

           2  the, in my way of looking, would be the relevant question in 

           3  both cases.  If you are prosecuting both of them together you 

           4  are already going to have the database search probability so 

           5  it would come in anyway.  I mean, I'm not sure that this -- 

           6  that this is really clarifying the issue that you're trying 

           7  to make.

           8  Q.    Was your answer sort of basically, I don't know in this 

           9  situation?

          10  A.    There are other factors that would come into -- that 

          11  come into play.  As I said, if you are prosecuting the two of 

          12  them together then you are presenting both statistics, so 

          13  what difference does it make if -- 

          14  Q.    Well --

          15  A.    -- you present both statistics in case A and only one 

          16  statistic in case B or you present both in case B, you're 

          17  presenting both statistics. 

          18  Q.    Let's assume for purposes of the hypothetical then that 

          19  you are just prosecuting case B.  Right now that is all you 

          20  are prosecuting.  The question is, Do I present the random 

          21  match probability or do I present, as in your opinion, both 

          22  the random match probability and the database match 

          23  probability?

          24  A.    Uh, I think I would be inclined to go with just the 

          25  random match probability because the -- it didn't come up, 

          26  the scenario of identification was not directly through a 

          27  database search but rather, as you presented it, I look at 

          28  this profile and say, gee, this looks like the profile I had 
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           1  last week, that is a one-on-one thing.  I don't see that as 

           2  any different than having another form of evidence in hand 

           3  that you use to identify a suspect.

           4  Q.    Has this issue been debated or published in the -- in 

           5  the scientific community? 

           6        THE COURT:  What issue? 

           7  Q.    (By MR. LYNCH)  This issue meaning the hypothetical 

           8  I've discussed?

           9        THE COURT:  This hypothetical?

          10        MR. LYNCH:  Not this particular hypothetical, but the 

          11  concept of related cases and whether or not they -- they fall 

          12  under the cold hit rubric or whether they fall under the 

          13  probable cause ruberic.  

          14  Q.    (BY MR. LYNCH)  My question is, Has this been 

          15  debated -- this issue we have been talking about in the last 

          16  few questions, has this been debated or published in the 

          17  scientific literature to your knowledge?

          18  A.    Not that I'm aware of.

          19  Q.    NRC I and II didn't say anything about this particular 

          20  kind of situation?

          21  A.    NRC I I'm almost certain didn't, and I don't recall 

          22  anything in NRC II that applied or anything in the DAB 

          23  guidelines that apply.

          24  Q.    Okay.  Now, when we're dealing with the extra issues 

          25  you said there are several questions and several answers to 

          26  those questions, I believe that was the day before yesterday, 

          27  when you have a cold hit or database search case.  

          28        Um, one of the questions, um, you have answered with 
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           1  the database match probability; is that correct?

           2  A.    Well, you have answered the question, What is the 

           3  chance that a particular profile might be found in a database 

           4  search.

           5  Q.    And when you said several questions arise in a 

           6  database, um, cold hit case, what were the other questions, 

           7  um, that arise?

           8  A.    Oh, um -- 

           9        THE COURT:  If in fact he said that.  I don't know if 

          10  he said that.  You might know. 

          11  Q.    (By MR. LYNCH)  Did you say that?

          12  A.    Uh -- 

          13  Q.    Or is it true -- let's ask that.  

          14        Is it true there were several questions that can be 

          15  asked, relevant questions that can be asked in a cold hit 

          16  case?

          17  A.    Well, I think there are several questions that can be 

          18  asked in an identification case which would include a cold 

          19  hit case.  Um, one of the questions that might be asked is if 

          20  we have identified a person or if we have identified a 

          21  particular profile in a database search, what is the chance 

          22  that there is an individual who is not in the database that 

          23  has that same profile.  That would be your coincidental one.  

          24  Or conversely it may be the true one that is outside of the 

          25  database and a -- and a coincidental individual that's in the 

          26  database.  

          27        Um, the way that you attack that question through 

          28  testing is to test for enough markers such that the chances 
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           1  of any two individuals sharing a common type is -- is so 

           2  infinitesimally small you don't expect to find any profile 

           3  occurring more than once unless it involves a relative.       

           4        Another question would involve relatives.  What is the 

           5  chance that there are relatives either in or out of the 

           6  database that should be.  You know, what -- what can be made 

           7  out of that.  So those would be two sorts of questions that 

           8  one could ask on a database search.

           9  Q.    Um, you have indicated that the question about 

          10  relatives would apply in both a cold hit case and a probable 

          11  cause case?

          12  A.    Yes.

          13  Q.    But the question about what is the chance that the true 

          14  perpetrator is or is not in the database, that is a question 

          15  that only really applies in cold hit or database search 

          16  cases, correct?

          17  A.    Yes.

          18  Q.    Okay.  And has it been discussed that this is a -- this 

          19  is a question -- has it been discussed in the scientific 

          20  literature that this is a question that arises in cold hit 

          21  cases?

          22  A.    In part.  What has been characterized here is the 

          23  database match probability put into a likelihood format, and 

          24  I would refer you to Stockmarr's paper, it answers that 

          25  question.

          26  Q.    Okay.  Now, would it be fair to say -- I'm going to ask 

          27  you a series of questions now -- that it is not your opinion 

          28  in your own -- in your own viewpoint but really elicits 
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           1  opinions of what these various authors or bodies of 

           2  scientists were saying when they published certain works?  

           3  Um, first of all, would it be fair to say that there are 

           4  several approaches that have been put forth in the scientific 

           5  community for dealing with some of the concerns that arise in 

           6  a cold hit case?  And, again, not asking for your opinion but 

           7  the opinion on what's been published.

           8        MS. SCHUBERT:  I will object to that as vague.

           9        THE COURT:  I will permit it.

          10        THE WITNESS:  Now there are several different papers 

          11  about the interpretation of cold hit, um, cases; Stockmarr 

          12  being one, Balding and Donnelly have published also on that 

          13  topic.

          14  Q.    (BY MR. LYNCH)  Also NRC I put forward a position with 

          15  how to deal with cold hit cases?

          16  A.    Yes, but that predicated on the -- oh -- 

          17        THE COURT:  Predicated.

          18        THE WITNESS:  -- predicated -- 

          19        THE COURT:  I don't know if we got it.  I think he was 

          20  saying that NRC I was predicated on the technology at that 

          21  time.

          22        THE WITNESS:  At that time. 

          23  Q.    (By MR. LYNCH)  And NRC II has also published its 

          24  opinion on what should be done in the cold hit case 

          25  statistically, correct?

          26  A.    Yes.  It -- it was the first to present the basic 

          27  database match probability as described here.

          28  Q.    And would it be fair to say -- 
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           1        THE COURT:  But just a second now.  Once again, we 

           2  are -- we get things pretty mushy here sometimes.  

           3        Um, did NRC II say anything about abandoning or 

           4  modifying the random match probabilities that arise from the 

           5  DNA comparisons?

           6        THE WITNESS:  No, it did not say to abandon the random 

           7  match probabilities.  And indeed, with regard to database 

           8  searches it -- my interpretation would be that it doesn't 

           9  disqualify the use of random match probability, but it says 

          10  that an additional calculation should be made or there 

          11  should -- there should be additional calculations, and the 

          12  additional calculations would be the database we have 

          13  presented here as the database search.  

          14        Um, that, as we have pointed out, addresses the 

          15  different question, What is the probability of finding a 

          16  particular profile in -- in a database -- in the course of a 

          17  database search involving some particular number of 

          18  individuals.

          19        THE COURT:  All right.

          20  Q.    (By MR. LYNCH)  Doctor, would it be fair to say that 

          21  the NRC I position differs significantly to the NRC II 

          22  position of what should be done and presented to a jury in a 

          23  cold hit case, correct?

          24  A.    Yes.

          25  Q.    Okay.  And there is a third group of people who have 

          26  published that disagree with both NRC I and NRC II and put 

          27  forth a third approach, these people being Balding and 

          28  Donnelly, correct?
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           1  A.    They have argued essentially for the random match 

           2  position, that the database match position statistic is not 

           3  particularly relevant and indeed terms it can be turned 

           4  around to make the case -- it's actually a stronger match 

           5  because you have excluded all of the people that have been 

           6  excluded in the course of the database search.

           7  Q.    Okay.  We won't get into the details of what they think 

           8  now, but the point of my question was -- I don't know if it 

           9  got answered -- that there is a third approach, um, touted 

          10  principal by Balding and Donnelly who have a completely 

          11  different approach to NRC I and different to NRC II, correct, 

          12  on their approach?

          13  A.    Not on a different approach, whether they are 

          14  presenting a different presentation.

          15  Q.    Okay.  They argue that the question should be answered 

          16  in a different fashion statistically, correct?

          17  A.    They argue that the database match statistic is not 

          18  really a relevant statistic.  

          19  Q.    They argue instead for a different --

          20        THE COURT:  Hasn't he answered your question?  You keep 

          21  working on trying to get a particular word out of him.

          22        MR. LYNCH:  Well, I'm trying to find out exactly what 

          23  this third camp -- we are going to get into the details of it 

          24  so I don't want to ask this witness -- I want to clarify that 

          25  they have a different recommendation for how to present 

          26  evidence in a cold hit case.

          27        MS. SCHUBERT:  Then I'm going to object, again, as to 

          28  vagueness of the question because it depends on the question 
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           1  you're trying to answer.

           2        THE COURT:  Well, I think it is somewhat vague because 

           3  it suggests that they completely disagree, um, or that they 

           4  don't both agree that the random match probability is an 

           5  important and maybe defining number.

           6        MR. LYNCH:  Okay.  Well, I will withdraw the question.

           7        THE COURT:  You want to call it a different approach.  

           8  You want your phrase but it is an ambiguous phrase.

           9        MR. LYNCH:  I understand.

          10        THE COURT:  And it may mean to some lay person -- I'm a 

          11  lay person -- but to somebody somewhere could -- could 

          12  misunderstand that.

          13        MR. LYNCH:  I understand, Judge.

          14        THE COURT:  You make it sound like a totally different 

          15  third row, completely different, they are rejecting all of 

          16  the others.  That is not what I'm hearing.

          17  Q.    (BY MR. LYNCH)  Let me ask this question, Doctor:  

          18  Would it be fair to say Balding and Donnelly reject and 

          19  attack the approach used by NRC II used in cold hit cases?

          20        MS. SCHUBERT:  Same objection.

          21  Q.    (By MR. LYNCH)  Without specifying why and what they 

          22  do, is it true they disagree with NRC II?

          23        THE COURT:  In some respect.

          24  Q.    (BY MR. LYNCH)  In respect to -- 

          25        THE COURT:  You want to make it as broad as hell, in 

          26  some respect.

          27  Q.    (By MR. LYNCH)  Do they disagree with NRC II in as far 

          28  as the recommendation for presenting cold hit cases in court?
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           1  A.    They disagree.  I think to say that they attack would 

           2  be an overstatement of what they do.  They engage in the sort 

           3  of academic discourse that goes on.  You have a different 

           4  opinion than someone else, you write your opinion and say why 

           5  you think you are right and the other side is not right.

           6  Q.    Okay.  And would it be fair to say that the scientists 

           7  Bruce Weir, Ian Everett and Lisa Foreman, common spelling, 

           8  are also backing Balding and Donnelly's recommendation?

           9  A.    They -- I don't know about Lisa Foreman because I have 

          10  not talked with her about this.  Um, Weir and Everett 

          11  describe it in their textbook, In evaluating DNA evidence, I 

          12  think is the title of it, they -- they tend to follow the 

          13  Balding/Donnelly approach; that is, they think that the 

          14  random match probability is the -- is the better one to 

          15  present.

          16  Q.    Okay.  I don't want to get bogged down -- 

          17        THE COURT:  Let me ask a question.  

          18        Does NRC II really say that this second question 

          19  necessarily goes to a fact finding, the second question that 

          20  is the probability of a match within the database?

          21        THE WITNESS:  Um, I think by implication it does 

          22  when -- because they are -- they are -- they use fairly 

          23  prescriptive language.  When he says that the calculations -- 

          24  there should be a recalculation or an additional calculation.  

          25  I forget the exact phrasing.

          26        THE COURT:  What is the additional calculation, as I 

          27  understand it, other than giving the fact finder, in addition 

          28  to the random match probabilities, the statistic on the 
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           1  likelihood of finding a match in a given database?

           2        THE WITNESS:  Which is essentially the database match.

           3        THE COURT:  The database match?

           4        THE WITNESS:  Yes.  That is exactly what they 

           5  recommend.

           6        THE COURT:  But the database match does not interact in 

           7  the sense that you then modify the random -- the random match 

           8  probability?

           9        THE WITNESS:  It -- it would not exclude the 

          10  presentation of the random match probability; that is, it 

          11  would not supersede the random match probability.  There 

          12  would be another probability that would be brought in to 

          13  answer the question, What is the chance of finding a 

          14  particular profile in the database search.

          15        THE COURT:  Okay. 

          16        MR. LYNCH:  Your Honor, I'm going to go through the 

          17  approaches one by one and hopefully explain each of them as I 

          18  go. 

          19  Q.    (By MR. LYNCH)  The NRC I approach, um, was 

          20  essentially -- we are just going to get a brief overview, not 

          21  get bogged down in details.  The NRC I approach was basically 

          22  to confirm any database hits by testing additional loci; is 

          23  that fair to say?

          24  A.    Yes.

          25  Q.    And their recommendation was that the statistics 

          26  reported to the jury should include only those generated from 

          27  these additional loci; is that correct?

          28  A.    Correct.
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           1  Q.    And they said that the initial match, meaning the 

           2  database hit, would be used therefore for probable cause only 

           3  to do these additional loci?

           4  A.    Uh, I don't recall that they referred to it as probable 

           5  cause but effectively, yes.

           6  Q.    Okay.  And the fact that a database search then 

           7  wouldn't need to be disclosed to the jury because it was 

           8  essentially hidden by the fact they tested these new loci?

           9  A.    Uh, I don't recall that aspect of NRC I.

          10  Q.    Now, I'm going to list down there the NRC I 

          11  scientists.  

          12        Would it be true to say those people I have listed -- 

          13  and I don't want to go through the names for the poor court 

          14  reporter to write down -- but on that slide under NRC I 

          15  scientists, would you agree those persons were on the NRC I 

          16  committee?

          17  A.    Yes.  As well as a number of other individuals, myself 

          18  included.

          19  Q.    Yourself included.  At the time that the NRC I made its 

          20  recommendation did you have any input into the recommendation 

          21  on cold hits?

          22  A.    Yes, as a member of the committee.

          23  Q.    Since that point in time have you spoken with any of 

          24  those individuals personally about their viewpoints currently 

          25  on cold hit statistics?

          26  A.    Uh, only a -- an email exchange with Phil Reilly.

          27  Q.    Okay.

          28  A.    In which he said that he was signing the declaration 
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           1  that was previously presented here in court.

           2  Q.    Okay.

           3  A.    Otherwise the issue has not come up to talk with any of 

           4  those individuals or any of the other people on the NRC 

           5  committee regarding the recommendation on cold hits.

           6  Q.    Why did you talk with Philip Reilly, was that something 

           7  you were asked to do or something you did yourself?

           8  A.    I knew that he was asked to write or being asked if he 

           9  would write a declaration, and so I emailed him and explained 

          10  what my part was, that I was going to be testifying on that, 

          11  and he responded that he was signing the declaration.

          12  Q.    Philip Reilly wasn't -- wasn't and isn't a statistician 

          13  or population geneticist, correct?

          14  A.    No, he is not.

          15  Q.    Okay.  Did you personally speak with anyone else, um, 

          16  regarding -- on the NRC I commission -- committee, excuse me, 

          17  regarding this issue?

          18  A.    No.  As I say, this is not a topic that has come up in 

          19  any of the subsequent conversations I have had with any one 

          20  of the members on that committee.

          21  Q.    What about Ruth Macklin, is she a population geneticist 

          22  or a statistician?

          23  A.    No.  She is a bioethicist.

          24  Q.    What about Richard Lempert?

          25  A.    He is a professor of law at the University of Michigan.

          26  Q.    Is he a population geneticist or statistician?

          27  A.    No, he is a sociologist.

          28  Q.    Who were the statisticians on the NRC I committee, are 
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           1  they listed up there or have I missed them all?

           2  A.    No.  There was no one who was really a card-carrying 

           3  statistician there.  Mary-Claire King does some population 

           4  genetics and statistics, um, pretty much at the same level 

           5  that I do.  We were colleagues for a number of years at 

           6  Berkeley.  Um, Eric Lander is a mathematician by training.  

           7  Um, he knows his statistics and population genetics pretty 

           8  well.  

           9        Um, Victor Mc -- let's see.  Tom Marr is a genomics 

          10  guy, genomic scientist.  Victor McKusik (phonetic) is a human 

          11  geneticist who is best known for his cataloging of human 

          12  diseases.

          13  Q.    Would you consider those four that you have listed 

          14  there the most qualified, including yourself, on the board to 

          15  deal with cold hit case statistics?

          16  A.    Uh, probably.  Um, remember, at that time there had 

          17  been no cold hits, it was purely speculative.  We were 

          18  working with the technology what -- that existed at the time.  

          19  So we didn't really have any foundation off of which to work 

          20  is the point that I would make there.

          21  Q.    Do you have any indication -- obviously you said you 

          22  hadn't spoken with these people.  Do you have any indication 

          23  currently how those four people we have talked about, 

          24  Ms. King, Mr. Marr, Mr. McKusik and Mr. Lander, currently 

          25  feel about the statistics to be used in cold hit cases?

          26  A.    No.  I have not talked with any of them, as I said, 

          27  about cold hit cases.

          28  Q.    And based on your review of the declarations, would it 
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           1  be fair to say that Ruth Macklin did not withdraw her 

           2  opinion, she just stated that she currently has no opinion?

           3  A.    That is correct.

           4  Q.    With respect to Dr. Reilly, would it be fair to say he 

           5  said, um, exactly the same thing, I currently hold no 

           6  position regarding cold hit case statistics, but didn't 

           7  withdraw any previous opinion?

           8  A.    That is correct as I recall.

           9  Q.    And would it be fair to say that Dr. Lempert stated his 

          10  opinion had changed however?

          11  A.    Uh, as I recall, yes, that's what his declaration said.

          12  Q.    Okay.  He is the law school -- he is the one who was 

          13  qualified by being a law school professor, correct?

          14  A.    Uh, yes.

          15  Q.    Are you aware of -- I think Anders Stockmarr may be on 

          16  there by error.  

          17        Let me ask you that, does Anders Stockmarr support the 

          18  NRC I position?

          19  A.    I have no idea.

          20  Q.    From his publications does he support the NRC I 

          21  position?

          22  A.    I -- from the one publication I'm aware of of his -- 

          23  um, it was written in the context of NRC II, I don't recall 

          24  that NRC I came into it at all.

          25  Q.    Okay.  What about Newton Morton, are you aware of his 

          26  position?

          27  A.    Uh, he also, I think, wrote primarily in the context of 

          28  NRC II.  Um, I'm not familiar, um, with anything that he has 
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           1  written that relates to NRC I.

           2  Q.    Okay.  Let me look.  Did you ever read the Forensic DNA 

           3  Endgame by Newton Morton?

           4  A.    When was it published? 

           5  Q.    Summer of 1997.  I believe it was in Geometrics.  

           6        Did you read that?

           7  A.    I probably did, although I don't remember it.

           8  Q.    So currently you don't recall what his opinion was in 

           9  that article regarding cold hit statistics?

          10  A.    No, not specifically.  Certainly not with regard to the 

          11  NRC I.

          12  Q.    Okay.  I couldn't have the page marked there so I can't 

          13  find it for you in the article right away, but if indeed 

          14  Newton Morton published the statement as recognized by NRC I, 

          15  The best solution is to confirm a match by a panel of markers 

          16  independent of the ones used in trawling the database, um, 

          17  would that indicate to you that his opinion is -- is he is 

          18  endorsing NRC I?

          19  A.    That would be an endorsement of NRC I, yes.

          20  Q.    We have already said that Richard Lempert indicates he 

          21  has changed his position.  He did; however, I believe the 

          22  name of the article bears some misunderstandings.  

          23        Oh, did you ever read After The DNA Wars Skirmishing 

          24  With NRC II by Richard Lempert?

          25  A.    Yes.  I think he may have sent me a copy of that in 

          26  fact.

          27  Q.    Okay.  So you have read it?

          28  A.    Some time ago, yes.
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           1  Q.    So it looks like his position then, as far as we can 

           2  tell from the fact he said he has changed his mind, is that 

           3  he's changed his mind since 1997?  Let's put it that way 

           4  because that seems to be inconsistent with his declaration. 

           5  A.    It would appear so, yes.

           6  Q.    Okay.  It looks like I do have a quote for Stockmarr 

           7  there. 

           8        MS. SCHUBERT:  Can you give me a page on this that you 

           9  are citing?  

          10        MR. LYNCH:  Yeah.  Let me find it for you.  The 

          11  Stockmarr paper was one of the worse reproductions I'm afraid 

          12  the Court or anyone has, but that's due to the microfiche.  

          13  Q.    (BY MR. LYNCH)  I will ask you to read that out if you 

          14  don't mind, sir, while I look for the article for the 

          15  District Attorney.

          16  A.    Read it out loud? 

          17  Q.    Read it out aloud so we can get that down. 

          18  A.    Quote, The obvious answer is simply to type more loci, 

          19  The new information will either acquit the suspect or 

          20  strengthen the evidence to a level where the correction 

          21  factor from the database search does not lead to reasonable 

          22  doubt.  With the number of loci that are available for 

          23  forensic identification at present, this is not a problem if 

          24  sufficient DNA exists, end quote.

          25  Q.    Okay.  So it would seem from that statement that he is 

          26  endorsing -- he is endorsing the NRC I approach?

          27  A.    Well, the -- we don't know what question he is trying 

          28  to answer when he says, The obvious answer is to type more 
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           1  loci.  Um, we do not know what situation he is posing that 

           2  would call for the typing of additional loci.

           3  Q.    Okay.  I will ask you to read -- I think I found it for 

           4  you.  If I could ask you to look at -- I don't think they 

           5  have page numbers.  They -- they do.  676 on -- I don't have 

           6  the exhibit in front of me.  The Stockmarr exhibit is PT-DD.  

           7        If I could ask you to look at page 676 in the top, 

           8  there appears to be -- oh, no, it's not DD.  Excuse me.  

           9  There are two Biometrics articles, and I need to find the 

          10  right one.  Well, I will ask you to look on my copy while I 

          11  find it.  About a third of the paragraph down it puts it all 

          12  in context.  If you could read out that whole paragraph while 

          13  I find the correct exhibit citation.  Aloud, please. 

          14        THE COURT:  Shouldn't we take a break at this point 

          15  while you look for materials or -- 

          16        MR. LYNCH:  Well, I think he can read it aloud while 

          17  I'm doing that, your Honor.

          18        THE COURT:  Okay.  We can do two things at once.

          19        MR. LYNCH:  We found it, pretrial W.  That is all I 

          20  needed was a reference.

          21        THE WITNESS:  All right.  Reading from the middle of 

          22  the left-hand column on page 676 of the Stockmarr article.  

          23  Um, When a suspect of a crime is found as a result of a 

          24  database search, the weight of the DNA evidence may be 

          25  severely overstated if the database search is not taken into 

          26  account.  However, using the database search ratio may lead 

          27  to an assessment of the weight to the evidence that makes it 

          28  useless to the Court.  How should this be accounted for?  
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           1        The obvious answer is simply to type more loci, 

           2  attempting no linkage and no kinetic association between the 

           3  loci in question.  Types on the new loci should be 

           4  statistically independent to those used to identify the 

           5  suspect in the database and the likelihood ratio for the new 

           6  loci can be multiplied to the database search likelihood 

           7  ratio. 

           8  Q.    (By MR. LYNCH)  Keep reading, I think, to the end of 

           9  the paragraph. 

          10  A.    Alternatively, one could, before the database search is 

          11  constructed, type additional loci in order to make the 

          12  database search likelihood ratio large, but this procedure is 

          13  limited by the number of typed loci stored in the database.  

          14  The resulting likelihood ratio will be the same in any 

          15  suspect, that it is possible to actually get a hold of, may 

          16  be typed for additional loci afterward.

          17  Q.    I don't think I'm in the right place.  I will grab that 

          18  back from you.  I don't believe we ever found that direct 

          19  quote.  Okay.

          20        THE COURT:  Does -- 

          21        MR. LYNCH:  It follows right after that.

          22        THE COURT:  I have got a question.  

          23        Does Dr. Stockmarr, in his article, discuss the number 

          24  of loci that are being used at the time he was doing his 

          25  evaluation and his paper, the number of loci that were being 

          26  used in various places that he was using as the basis for his 

          27  analysis?  I mean, is he basing it on England's experience, 

          28  Denmark's experience?  Does he talk about the American 
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           1  system?  Um, does he talk about thirteen loci versus other 

           2  numbers or what does he -- what seems to be his frame of 

           3  reference in reaching these conclusions?

           4        THE WITNESS:  Um, his presentation is largely 

           5  mathematical and in the abstract.  The -- the paragraph that 

           6  I just read, which did not connect to the statement that is 

           7  presented, um, in essence says that we may test a number of 

           8  loci and do a database search.  When we take into account the 

           9  database match probability, as we have previously described, 

          10  we may end up with a statistic that is not terribly useful, 

          11  that is not a very strong statistic.  

          12        Um, we can then type additional loci and because they 

          13  are independent of the database we can multiply those loci 

          14  independently so that we can end up with a number that is, 

          15  um, useful for the -- for assessing the rarity of the type, 

          16  in combination with the fact that it was originally picked up 

          17  on the database.                   

          18        Alternatively, I think, if I read this statement 

          19  correctly, he says if we use enough loci to begin with then, 

          20  um, we can end up with a number that is meaningful even after 

          21  we do the database calculations.

          22        THE COURT:  Even after you do the database 

          23  calculations, which is the multiplication of the number of 

          24  persons in the database by the random match probability?

          25        THE WITNESS:  Right.  And just in a trivial way, if you 

          26  have a random match probability of one in a billion and your 

          27  database is size one hundred thousand, then that would reduce 

          28  the -- the database search value would be one in ten million, 
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           1  um, which is still a pretty, pretty strong number.

           2        THE COURT:  Okay. 

           3  Q.    (By MR. LYNCH)  Would it be fair to say, Doctor, that 

           4  Anders Stockmarr's statement, The obvious answer, follows 

           5  right after his notation that when a suspect of a crime is 

           6  found as a result of a database search the weight of the DNA 

           7  evidence may be severely overstated if the database search is 

           8  not taken into account and then he goes -- and gives the 

           9  obvious answer there?

          10  A.    No.  No.  Actually, it comes after, The use of the 

          11  database search likelihood ratio may lead to an assessment of 

          12  the weight to the evidence that makes it useless to the 

          13  Court.  So how to correct the obvious answer is to type more 

          14  loci.

          15  Q.    He is addressing the concern of the database match 

          16  probability being, not useless in the sense that nobody 

          17  understands it, but useless in the sense that it has watered 

          18  down the significance of the match to something that is 

          19  insufficient for prosecution purposes?

          20  A.    That is correct.

          21  Q.    I got you.  Okay.  

          22        So Anders Stockmarr there, he doesn't have -- he 

          23  doesn't support NRC I?

          24  A.    I would not, um -- 

          25  Q.    Okay. 

          26  A.    In the way that NRC I has been stated I would not say 

          27  he either supports it or is opposed to it.

          28        THE COURT:  Folks, let's take our break at this 

                                                                         1077

                                                                         1078

           1  point.  It's a little after 2:30 so we will take a 

           2  fifteen-minute recess.  Please return in fifteen minutes. 

           3        MS. SCHUBERT:  Judge, can we come back and talk to you 

           4  in chambers to discuss scheduling?

           5        THE COURT:  Yes.  Give me about three minutes though. 

           6                            ---oOo---
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         1                               ---o0o---

         2               (Proceedings resumed after reporter switch

         3                        and an afternoon break.)

         4                               ---o0o---

         5          THE COURT:  All right.  The record will show that all 

         6    necessary parties are again present.  We'll turn on our 

         7    equipment. 

         8          Mr. Lynch, you may continue. 

         9          MR. LYNCH:  Thank you.

        10    Q     Doctor, you indicate that NRC-1 method is unfeasible 

        11    currently.  Would it be fair to say, however, that the NRC-1 

        12    method is possible given that other loci as in the DQ alpha and 

        13    polymarker test and Promega's PowerPlex have additional loci 

        14    that could be tested on any given individual?

        15    A     Yes.  I mean those systems are available and do add 

        16    additional loci.

        17    Q     And polymarker and DQ alpha would add six additional loci 

        18    in addition to the ones that we're presumably talking about, 

        19    Profiler Plus and CoFiler?

        20    A     Yeah.  The DQ alpha polymarker testing would not add that 

        21    much genetic information, however, since they are not nearly as 

        22    discriminating as the loci that are -- as the STR loci that are 

        23    used in the Profiler and CoFiler.

        24    Q     But adds six loci?

        25    A     But it would add six loci.

        26    Q     And ProMega's PowerPlex would add three more loci?

        27    A     As I recall, yes.

        28    Q     Because it tests 16 loci as opposed to the 13 from 
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         1    Profiler Plus and CoFiler?

         2    A     Yes.  I haven't looked into that system, but I -- 16 is 

         3    what I recall.

         4    Q     And if you had a case where the database search was done 

         5    only on the Profiler Plus, nine loci, you could then use the 

         6    CoFiler for additional loci, as NRC-1 confirmatory loci, 

         7    correct?

         8    A     You could, yes.  That would give you four additional 

         9    loci.

        10    Q     Okay.

        11          THE COURT:  Have all of these loci been -- what's the 

        12    word -- validated? 

        13          THE WITNESS:  The 13 loci have.  I'm not sure of the 

        14    current status of the additional three loci in the ProMega 

        15    system.  The DQ alpha and polymarker have been very well 

        16    validated.

        17    Q     (By MR. LYNCH)  You're saying you're not sure if 

        18    Promega's PowerPlex is sufficiently scientifically validated?

        19    A     No, the three additional loci that have been added into 

        20    that, I do not know the current status of their validation.

        21    Q     You're not aware that Promega's PowerPlex is presented in 

        22    court in this country?

        23    A     I know that it has been presented in court, but I 

        24    don't -- I don't know how far the work has gone with the 

        25    validation of those loci.  Frankly, I haven't paid very much 

        26    attention to the PowerPlex system at all.

        27    Q     When you say presented in court, though, you mean in the 

        28    United States?
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         1    A     To the best of my knowledge it has been presented in the 

         2    United States.

         3    Q     As well as other countries?

         4    A     I -- actually I don't know anything about other 

         5    countries.

         6    Q     Now the NRC-2 -- you may disagree with my wording here, 

         7    but would you say that the NRC-2 approach is to modify the 

         8    random match probability by multiplying the number of persons 

         9    in the database?  Now, again, you seem to think that there's 

        10    some ambiguity.  But as stated in the NRC-2, would it be fair 

        11    to say that is their recommendation?

        12    A     That that is the -- that is the database match 

        13    probability about which we have spoken.  It does not supersede 

        14    the random match probability, I think, but rather is an 

        15    additional computation that can and should be made.

        16    Q     Now I've noticed that you talk about the NRC-2 approach 

        17    and that it doesn't supersede or nullify the random match 

        18    probability, you've always added an "I think" or "it's my 

        19    opinion" or "my understanding."  Would it be fair to say that 

        20    the NRC-2 approach, as written on its face, recommends that the 

        21    random match probability be modified?

        22    A     It recommends that the presentation of a statistic that 

        23    modifies the random match probability, but it to the best of my 

        24    knowledge does not say that the random match probability 

        25    becomes obsolete.

        26    Q     Does it anywhere recommend in NRC-2 that the random match 

        27    probability should be presented directly without modification 

        28    in a cold hit case?
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         1    A     No.  I do not believe so.

         2    Q     Does it anywhere in NRC-2 say that there are two 

         3    questions to be answered in a cold hit case?

         4    A     No.  It simply addresses the situation in a database 

         5    search cold hit and it -- a statistic that can be used that 

         6    gives some indication of the probability that there would be a 

         7    hit on a database given the size of the database.

         8    Q     So would it be fair to say it makes one recommendation of 

         9    a statistic to be presented in a cold hit case, and that one 

        10    recommendation is the database match probability?

        11    A     The way that you have phrased the question, that is -- 

        12    would be correct.  That is in the case of a database hit it 

        13    makes a singular recommendation, and that singular 

        14    recommendation is that the database match probability be 

        15    presented.  It does not say anything in that context about the 

        16    random match probability itself.

        17    Q     Okay.

        18          THE COURT:  Well, does it say anything that says you do 

        19    not present the random match probability?

        20          THE WITNESS:  Not in my interpretation of it.  The random 

        21    match probability I think is not -- because it addresses a 

        22    different question.

        23          THE COURT:  Doesn't it make a point of saying there are 

        24    two questions; we're addressing one of them in this comment, 

        25    not the other one?

        26          THE WITNESS:  Actually, the clarification of the 

        27    statement about the two questions is in the DAB report in the 

        28    review of the random match probability and the database 
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         1    search -- database match probability.  There they clearly 

         2    specify that there are two questions.  I think in the NRC-2 we 

         3    knew what the questions were, and we simply talked about them 

         4    perhaps not being as clear as we should that, there are two 

         5    different questions being addressed.

         6          THE COURT:  You did talk about them clearly or you didn't 

         7    talk about them clearly?

         8          THE WITNESS:  We did not specify clearly that there were 

         9    two different questions being addressed.  We knew what the 

        10    questions were, but we did not -- were not so clear as in the 

        11    DAB statement.  There are two -- which if you could provide me 

        12    with a copy of that.

        13          MR. LYNCH:  Certainly.  That would be defense pretrial V.  

        14    That's Forensic Science Communications publication by the DAB.

        15          THE WITNESS:  Yes.  At page 5 in this particular document 

        16    the, PT dash V, it states very clearly two questions arise when 

        17    a match is derived from a database search.  One, what is the 

        18    rarity of the DNA profile.  And two, what is the probability of 

        19    finding such a DNA profile in the database searched.  And that 

        20    is -- unquote. 

        21          And that is a far more explicit statement of the problem 

        22    than was in the NRC-2, where I think perhaps we may have been 

        23    too close to the -- to what was being discussed.  We knew what 

        24    we were talking about but we didn't put it into such -- in such 

        25    a clear crystalline form.

        26          THE COURT:  Now that's page 5 of what document?  The 

        27    DNA -- or I mean --

        28          MR. LYNCH:  Forensic Science Communications, your Honor, 
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         1    pretrial V. 

         2          THE COURT:  Well, yeah, but what group is this?

         3          MR. LYNCH:  The DNA Advisory Board.

         4          THE COURT:  Well, that's what I was asking for, the 

         5    definition of what group it was.

         6          MR. LYNCH:  Oh.

         7          THE COURT:  All right.  And it's the DNA Advisory Board.

         8          THE WITNESS:  Yes.

         9          THE COURT:  Okay.  All right.  I'm aware of that one. 

        10    Q     (By MR. LYNCH)  Sir, it's fair to say, though, that until 

        11    the DNA Advisory Board published this article in 2000, nowhere 

        12    was it published that the NRC-2 recommendation essentially 

        13    embodied two questions?

        14    A     I think it is implicit in the NRC-2 document, but not in 

        15    such a -- in such a clear form as stated in the DAB document, 

        16    the DNA Advisory Board document.  That is both the 

        17    recommendation as stated with regard to the use of the random 

        18    match probability, the recommendation as stated in the case of 

        19    databases that a modification to the random match probability 

        20    includes the size of the database.

        21    Q     Okay.  Again, though, the question is, since NRC-2 was 

        22    published has there been any publication prior to that article 

        23    that said NRC-2 made was addressing two questions in cold hit 

        24    cases?

        25    A     Not in those explicit terms.

        26    Q     Has any article prior to the DAB article in 2000 said 

        27    that the NRC-2 -- in any form has said to the NRC-2 was 

        28    answering two separate questions?
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         1    A     Other than that the NRC-2 report itself discusses the 

         2    random match probability and then separately the database 

         3    search probability.

         4    Q     Okay.  But under the heading of the database search 

         5    probability, you would agree that it would -- that a plain 

         6    reading of the NRC-2 recommendation, without getting into 

         7    implications and inferences, a plain reading of it was that 

         8    there was a recommendation in cold hit cases that there was one 

         9    recommendation, and that one recommendation was to present what 

        10    we've called the database match probability, correct?

        11    A     Yes.

        12    Q     And since that time, since the NRC-2 was published, until 

        13    the DNA Advisory Board came out and said we interpret that to 

        14    be discussing two separate questions, was there any publication 

        15    of that opinion that there were two separate questions?

        16    A     Not in the context of cold hit.  Although, as I say, we 

        17    were aware of the random match probability quite independently 

        18    because we discussed the random match probability calculations 

        19    at length at other parts in the NRC-2 report.

        20    Q     So the DNA Advisory Board article was the first publicly 

        21    published opinion that stated -- since the NRC-2 publication 

        22    itself that stated the NRC-2 meant to be discussing two 

        23    separate questions?

        24    A     I'm not sure that the DAB document actually says the 

        25    NRC-2 meant to be discussing two separate questions.  The DAB 

        26    statement simply says there are two separate questions. 

        27    Q     Okay.

        28    A     And then they present the two questions.
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         1    Q     So the concept -- or the explicit presentation of there 

         2    being two concepts in a cold hit case was first published in 

         3    the NRC -- excuse me, the DAB 2000 article, correct?

         4    A     No, I don't think that that's the first, because everyone 

         5    in the field has been using the random match probability 

         6    statement in every DNA case and, for that matter, in every 

         7    genetic testing case going back for very many number of years 

         8    both before and after the existence of databases.

         9    Q     Okay.  But I'm talking about published documents in the 

        10    scientific community.  The DAB article was the first public 

        11    document since the publication of the NRC-2 that said there are 

        12    two questions to be answered in cold hit cases?

        13    A     It's the first one that I can think of, but it is simply 

        14    a statement that summarizes what had been practiced for years 

        15    prior to that.

        16    Q     Now I'm going to -- I haven't had it marked yet, but I'm 

        17    going to write something up here and try and work through a 

        18    very basic hypothetical here.  Say we have -- I'm going to 

        19    abbreviate the random match probability is one in 10 million.  

        20    I'm going to put the zeroes in and try not to put it in ten to 

        21    the power form to keep it clear.  What the NRC-2 approach -- 

        22    and we'll put for the hypothetical database size I'll say 

        23    10,000. 

        24          The NRC-2 approach recommends you modify the random match 

        25    probability of one in 10 million by multiplying it by the 

        26    database size of 10,000, correct?

        27    A     Yes.

        28    Q     And it does that -- I'm going to use the abbreviation 
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         1    DMP, we'll work it out for you, equals -- in essence it does 

         2    the following:  It puts the 10,000 the database size, N, on the 

         3    top, and on the bottom put the 10 million.  So the database 

         4    match probability could be expressed in the form of the 

         5    database match probability equals 10,000 over 10 million?

         6    A     Yes.

         7    Q     And then of course I'm putting lines through all the 

         8    zeroes as we reduce it down to the one N fraction.  Would it be 

         9    fair to say that would commonly be stated as one on the top -- 

        10    oops, excuse me.  Comma in the problem wrong place.  One on the 

        11    top and a thousand on the bottom, or one in 1,000?

        12    A     Yes.

        13    Q     Is that a fair depiction of what the NRC-2 recommends?

        14    A     This is the way that the database match probability would 

        15    be computed under the circumstances you have described.

        16    Q     So when they say the random match probability should be 

        17    modified, this is what they mean?

        18    A     That's correct.

        19          MR. LYNCH:  I'll ask to have that marked next in order at 

        20    some point in time, your Honor.

        21          THE COURT:  All right. 

        22          MR. LYNCH:  But no rush.  It's pretty clearly different 

        23    to the others.

        24          THE COURT:  Well, it's good to do it now.  

        25    Q     (By MR. LYNCH)  Would it be fair the say that the NRC-2 

        26    approach was to suggest cold hit cases are less incriminating 

        27    than probable cause cases?  That was their attitude with 

        28    regards to cold hit cases?
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         1          MS. SCHUBERT:  I'm going to object to that as vague.

         2          MR. LYNCH:  Your Honor, we all know what incriminating 

         3    is.

         4          MS. SCHUBERT:  Relevance.  I mean what's the relevance to 

         5    what scientists believe in terms of incriminating?

         6          MR. LYNCH:  Your Honor, where I'm going with this is I'm 

         7    trying to paraphrase the concept away from numerical terms an 

         8    put it in sort of subjective real terms so that I can compare 

         9    it to another attitude that's out there in the scientific 

        10    community.

        11          MS. SCHUBERT:  Well, but it's also calling for a legal 

        12    conclusion by a scientist as to what is incriminating versus 

        13    nonincriminating.

        14          THE COURT:  I think we know what -- in the context what 

        15    we're talking about what is incriminating, what is not 

        16    incriminating.  We're not talking about other kinds of 

        17    evidence, other factors, just talking about how incriminating 

        18    is the particular calculation or statistic.  So in that sense 

        19    I'll permit it.

        20    Q     (By MR. LYNCH)  Was it the NRC-2's position that 

        21    essentially cold hit cases are less incriminating statistically 

        22    than probable cause cases?

        23    A     No, actually I would object to the use of the term 

        24    incriminating.  I would say that because there is a greater 

        25    chance of finding a particular profile in a database search, 

        26    then there is less weight that may be attached to that than a 

        27    simple random match probability.

        28    Q     Okay.  So you're saying -- you object to what 
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         1    incriminating -- how about probative value or evidential 

         2    weight.  Cold hit cases have less evidential weight, all other 

         3    things aside, than probable cause cases; is that a fair 

         4    encapsulation of the NRC-2 approach?

         5    A     And I would say may have because the rare -- that 

         6    assesses the chance of finding a particular profile in the 

         7    database, but not the overall rarity of the profile.

         8    Q     Now obviously the NRC-2 scientists, including yourself, 

         9    at the time the NRC-2 was published endorsed the NRC-2 

        10    position, correct?

        11    A     Yes.

        12    Q     And I don't want to go back to the NRC-1 slide, but the 

        13    NRC-1 and the NRC-2 body of scientists both included all 

        14    reputable scientists, correct?

        15    A     Yes.

        16    Q     Well, renowned in their various and respective fields?

        17    A     Yes, I would like to think so.

        18    Q     Especially yourself.  And including -- I believe we've 

        19    talked about some other scientists.  Newton Morton, he's well 

        20    known in his field?

        21    A     Yes.

        22    Q     And what is his field?

        23    A     He's a genetic epidemiologist.

        24    Q     Okay.  And he's published many articles involving 

        25    statistical inferences from DNA, whether it be evidence or in 

        26    medicine?

        27    A     Yes.

        28    Q     And I believe we've also mentioned Anders Stockmarr.  Do 
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         1    you know his area of expertise?

         2    A     No, I do not know him.  I know a number of people at the 

         3    Institute of Forensic Genetics in Copenhagen, but I don't 

         4    believe I've met him.

         5    Q     Do you know if he's renowned in the community or if 

         6    he's --

         7    A     He is an unknown to me.  I've not met him or seen him at 

         8    any scientific meetings.

         9    Q     Okay.  The DNA Advisory Board also recommends in the 

        10    article we've just discussed that they support the NRC-2 

        11    position too, correct?

        12          THE COURT:  As to what?

        13          MR. LYNCH:  As to cold hit cases as to presenting the 

        14    database match probability.

        15          THE WITNESS:  Yes, they make the assertion that the NRC-2 

        16    position will necessarily give a conservative evaluation.

        17    Q     (By MR. LYNCH)  And in their recommendation, I think 

        18    we've touched on this many times before, they interpret that to 

        19    be two questions that are answered, but as far as the second 

        20    question the DAB endorses the database match probability?

        21    A     Yes, as -- yes, as providing conservative value.

        22    Q     Do you know --

        23          THE COURT:  What do they say about question number one?  

        24    What do they say about the rarity of the sample? 

        25          THE WITNESS:  They don't really say very much about it 

        26    other than that there are two questions; one question is the 

        27    rarity, the other question involves the frequency of -- or the 

        28    probability of finding a profile in the database. 
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         1          THE COURT:  Do they suggest how that gets translated to a 

         2    jury or to a fact finder?

         3          THE WITNESS:  I think I would have to look at the article 

         4    in question to see what their exact phrasing is. 

         5          THE COURT:  Do they not at some point say -- don't in one 

         6    of these papers they say the question that is of greater 

         7    interest to the fact finder is the question as to the rarity?

         8          MR. LYNCH:  Are you looking for the DAB article?

         9          MS. SCHUBERT:  The DAB guidelines, yes.

        10          MR. LYNCH:  Pretrial V.  You wanted to look through 

        11    there, sir?

        12          THE WITNESS:  Yes.

        13          MR. LYNCH:  I believe it starts on page 5.

        14          THE WITNESS:  Yes.  Continuing on from after where they 

        15    ask the two questions, quote "these two questions address 

        16    different issues.  That the different questions produce 

        17    different answers should be obvious.  The former question 

        18    addresses the random match probability, which is often of 

        19    particular interest to the fact finder.  Here we address the 

        20    latter question, which is especially important when a profile 

        21    found in a database search matches the DNA profile of an 

        22    evidence sample."  Unquote.

        23    Q     (By MR. LYNCH)  I don't know if this was where the Court 

        24    was going, but did the NRC-2 recommendation itself say there 

        25    were two questions?

        26    A     In the body of the NRC-2 there are -- there are actually 

        27    more than two questions addresses.

        28    Q     Okay.  Let me clarify it.  In the context of a cold hit 
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         1    case, did the NRC-2 explicitly state there are two questions to 

         2    be asked, both are relevant for the jury?

         3    A     No.  It only discussed the second question, the question 

         4    regarding the database match.

         5    Q     It's the DAB article that says there are two questions, 

         6    both relevant to the jury, in your determination?

         7    A     That is the published presentation which reflects what 

         8    practice has been.

         9    Q     Now --

        10          THE COURT:  Well, does it -- his question I think was a 

        11    more complex question than your answer suggests.  Does the DAB 

        12    article say that there are two questions, both of which are 

        13    relevant to the jury?  Do they announce that?

        14          THE WITNESS:  Yes.  That was what was stated in the -- in 

        15    that paragraph that I read from the DAB article.

        16    Q     (By MR. LYNCH)  Moving back, we talked about the 

        17    evidential weight, evidential strength of database searches.  

        18    I'm going to read something out of the Errors and 

        19    Misunderstandings in the Second NRC Report.  I believe that's 

        20    by Balding, and possibly Donnelly also.  But the quote is "the 

        21    report takes the view that the effect of such a search is 

        22    dramatically to reduce the evidential strength against an 

        23    individual found to match."  And it then quotes recommendation 

        24    5.1.  Would you say that it is Donnelly's position that the 

        25    NRC-2 report --

        26          MS. SCHUBERT:  Can you tell me what you're citing?  I'm 

        27    sorry.

        28    Q     (By MR. LYNCH)  The NRC-2 report encapsulated in English 
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         1    as opposed to statistical terms basically concludes that a 

         2    database search -- the fact of a date search reduces the 

         3    evidential strength against an individual found to match?

         4    A     That is what the -- what was it, Balding?

         5    Q     Balding.

         6    A     That would be a translation of what he said there, yes.

         7    Q     Okay. 

         8          THE COURT:  That's what Balding said?  

         9          THE WITNESS:  Yes.

        10          THE COURT:  I don't know if that was the question.

        11          MR. LYNCH:  Yes.

        12    Q     So do you agree with Balding that that's essentially what 

        13    the NRC-2 position meant?

        14          MS. SCHUBERT:  I'm sorry, meant as to what?  I didn't 

        15    understand that question.

        16    Q     (By MR. LYNCH)  It refers directly to the last question.  

        17    I've asked him what -- if he agrees that that's what Balding 

        18    meant, and now I'm asking if he agrees with what Balding said.  

        19    I don't have it up on the overhead, but can I put it up there. 

        20    A     Do I agree that Balding --

        21    Q     Balding says the NRC-2 report -- I'm on the wrong input 

        22    here.  Sorry. 

        23          Balding says the report, meaning the NRC-2 report, takes 

        24    the view that the effect of such a search, meaning a database 

        25    search, is dramatically to reduce the evidential strength 

        26    against an individual found to match.  Do you agree with that 

        27    statement by Balding?

        28    A     You mean that Balding interprets that to be the only way 
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         1    that NRC-2 looks at database searches?  Or that Balding makes a 

         2    statement that the report takes the view that the effect of a 

         3    search is to dramatically reduce the evidential strength?  And 

         4    if the latter, that's what he says.

         5          THE COURT:  That's what he says.  But do you agree that 

         6    that is an accurate interpretation of what NRC-2 concluded, 

         7    that the effect of a database search is dramatically less of 

         8    value and reduces the evidentiary strength of a case because it 

         9    comes from a database?

        10          THE WITNESS:  Right.  The recommendation 5.1 does reduce 

        11    the strength of a random match because it multiplies by N.  And 

        12    Balding focused his attention on that particular 

        13    recommendation.  I do not know whether this is the only belief 

        14    that he has or only interpretation he has of the NRC-2 report, 

        15    but it is the part of the NRC report that he has focused his 

        16    attention upon.  And the statement is correct that he believes 

        17    the NRC-2 report does recommend a reduction in the evidential 

        18    strength in it recommendation 5.1.

        19          THE COURT:  And did you understand that when you joined 

        20    in the NRC-2 report, that it was in effect rejecting the random 

        21    match probability as the most accurate and significant 

        22    statistic and was adopting this other theory or analysis on a 

        23    database search? 

        24          THE WITNESS:  Well, from the -- from the time I was on 

        25    the committee, and before and after, I have not rejected the 

        26    random match probability as an appropriate probability to 

        27    present in database searches or otherwise. 

        28          THE COURT:  Well, then if this report is to be 

                         SACRAMENTO OFFICIAL COURT REPORTERS

                                                                         1095

         1    interpreted as saying we are rejecting database -- we are 

         2    rejecting random match probabilities and we're going to a new 

         3    approach in a -- or a different approach in a database search 

         4    case, we're going to a different approach and we're rejecting 

         5    random match probabilities and we're coming up with a new 

         6    formula that substantially reduces the strength of the 

         7    conclusion.

         8          THE WITNESS:  I think Balding is arguing from that 

         9    position in this particular paper.

        10          THE COURT:  Okay.  But the question is, do you agree with 

        11    his analysis?  Was it your understanding when you signed on in 

        12    some fashion to this report that this report was rejecting 

        13    random based probability as the evidence to go to a jury and 

        14    instead was replacing it with a modification -- a substantial 

        15    or dramatic modification in which you multiply that by the 

        16    number of persons in the database?

        17          THE WITNESS:  No.

        18          THE COURT:  That that new statistic, that new figure was 

        19    to be the one that was to go and be presented to fact finder?

        20          THE WITNESS:  No.  I considered it to be a complement to 

        21    the random match probability that both would be presented to 

        22    the fact finder.  They answer different questions and both 

        23    provide useful information for the fact finder to consider. 

        24          THE COURT:  So when you signed on to this, did you 

        25    understand that at least as now asserted by Balding, and maybe 

        26    others, did you understand that this recommendation had the 

        27    effect of eliminating the use of the random match probability 

        28    by itself?
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         1          THE WITNESS:  No.  I thought the random match probability 

         2    was so well entrenched in common practice that it would not be 

         3    superseded by the recommendation.

         4          THE COURT:  All right. 

         5    Q     (By MR. LYNCH)  Now I understand what you thought, sir, 

         6    but do you personally know what the other people who were 

         7    endorsing the NRC-2 recommendation thought on this particular 

         8    point?

         9    A     No.  I cannot speak for any one of them as individuals.

        10    Q     Okay. 

        11          THE COURT:  But was this issue actually discussed?  Did 

        12    it come up and somebody say okay, folks, here's what we're 

        13    doing, we're switching the whole system here, we're going to 

        14    move in -- on a database search we're going to move in a system 

        15    where we're going to multiply that number, reduce its 

        16    significance, and we're going to reject -- on a cold hit case 

        17    we're going to reject the random match probability?  Was that 

        18    something that was talked about at that meeting?

        19          THE WITNESS:  At the several meetings, no.  I don't -- I 

        20    don't think it was ever presented that way.  The argument was 

        21    made that because there are -- because in a database search the 

        22    chance of detecting a particular profile is increased because 

        23    you're performing -- testing a very large number of 

        24    individuals, that this was a relevant piece of information that 

        25    needed to be presented.

        26          THE COURT:  Okay.  Thank you.

        27    Q     (By MR. LYNCH)  So when the report -- you would agree, 

        28    though, that on its face the report does take the view as 
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         1    stated by Balding here that asserts dramatically reduces the 

         2    evidential strength against the suspect?

         3    A     Yeah.  If one takes this as a rejection of the random 

         4    match probability, then -- which it appears that Balding 

         5    interprets the report as doing, then yes.

         6    Q     Do you agree with the statement that appears underneath 

         7    it, recommendation 5.1 seems to be in tune with the general 

         8    principle in scientific research that data obtained by an 

         9    extensive search are, broadly speaking, of little value. 

        10          MS. SCHUBERT:  I'm going to object to that.  Relevance 

        11    and vague as to what Mr. Balding means by little value. 

        12          MR. LYNCH:  Your Honor, we're discussing scientific 

        13    papers.  If every time a person says something in a scientific 

        14    publication when we're dealing with general acceptance we have 

        15    to read the whole paper and we have to go have a conversation 

        16    with him and ask him what he meant on any particular point, we 

        17    could be here for years.  The point is, this has been stated in 

        18    a public document that this individual has reviewed and is 

        19    basing his opinions on the scientific literature in general.  I 

        20    think a statement --

        21          THE COURT:  Okay.  You could have stopped quite a while 

        22    ago.  I should have stopped you.  I'll permit it.

        23          MR. LYNCH:  Okay.

        24          THE COURT:  I recognize it has vagueness to it, but we 

        25    are -- you have to stake one step at a time in talking about 

        26    something.  And this may be a first step in talking about the 

        27    principle that apparently is being referred to by Mr. Balding.  

        28    So you'd better restate your question at this point.
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         1          MR. LYNCH:  Okay.

         2    Q     Do you agree with the sentence that follows, it's the 

         3    start of the second paragraph there, and for court purposes 

         4    this is pretrial X on page 470, do you degree the 

         5    recommendation 5.1 seems to be in tune with a general principle 

         6    in scientific research that data obtained via an extensive 

         7    search are, broadly speaking, of little value?

         8    A     I'm not sure that it follows directly, because there's a 

         9    broader philosophical issue that is imbedded within that 

        10    statement.  But certainly the idea that the more data that one 

        11    collects the greater the chance that one will see some 

        12    particular event is an issue that is discussed considerably in 

        13    the -- particularly the statistical scientific literature.

        14    Q     Okay.  That is what the database match probability 

        15    attempts to accommodate is this reduction in evidential value, 

        16    correct?

        17    A     Yes.

        18    Q     Because as we see on pretrial HH the random match 

        19    probability is modified and it reduces the final numbers as it 

        20    were from one in 10 million on pretrial HH to one in 1,000 on 

        21    that same exhibit?

        22    A     No, it doesn't change the random match probability.  The 

        23    random match probability remains one in 10 million.  Rather, 

        24    this says that there is one chance in a thousand that when we 

        25    did the database search on a database containing 10,000 

        26    profiles that we would have found a profile that matches.

        27    Q     Okay. 

        28          THE COURT:  Would be one chance in a thousand?
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         1          THE WITNESS:  One chance in a thousand.

         2    Q     (By MR. LYNCH)  So what we're quibbling about here is we 

         3    don't modify the random match probability itself, we modify the 

         4    number that the random match probability gives us to come up 

         5    with the database match probability?

         6    A     That's right.

         7    Q     And so that -- the NRC-2 approach is one method supported 

         8    by NRC-2 to accommodate for the fact that database searches 

         9    raise different issues than in probable cause cases?

        10    A     That the larger the database you search, the greater the 

        11    chance you will find something there.  Yes.

        12    Q     Now you would agree that there are other methods to 

        13    accommodate this phenomenon of a database search?

        14          MS. SCHUBERT:  I'm going to object to that as vague.

        15          THE COURT:  Well, it's a first step.  We'll see where it 

        16    goes.

        17          THE WITNESS:  Yeah, I'm not quite sure what you mean by 

        18    other methods to accommodate a database search.

        19    Q     (By MR. LYNCH)  All right.  The concern -- the general 

        20    scientific principle we discussed, that the more people you 

        21    look through the more likely you are to come across a match, 

        22    the NRC-2 recommended the database match probability as its 

        23    recommendation for dealing with that concept and explaining it 

        24    to a fact finder?

        25    A     Yes.

        26    Q     There are other ways --

        27          THE COURT:  Well --

        28    Q     -- of dealing with that concept and addressing it to a 
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         1    fact finder?

         2          THE COURT:  Just a second.  Just a second. 

         3          Do you agree that NRC-2 was concluding that you would 

         4    give this database match figure rather than the random match 

         5    probability, than the random match figure?  What do you 

         6    understand NRC-2 is proposing on this question?  Is the jury to 

         7    hear as a fact finder to receive only the database number, or 

         8    are they to receive in some fashion the original number, that 

         9    is the random match probability number?

        10          THE WITNESS:  My appreciation when I came away from NRC-2 

        11    was that both numbers would be presented.  That the random 

        12    match probability number as I stated was so well entrenched in 

        13    common practice as a way of expressing the general rarity of a 

        14    particular profile, that that would always be presented.  But 

        15    that in addition one would ask the other question, which is 

        16    what is the chance of finding a particular profile in a 

        17    database of size N and the database match probability would 

        18    provide an answer to that question. 

        19          Now because the NRC-2 is not explicit and says both 

        20    numbers should be presented but, rather, says in the case of 

        21    databases we recommend the computation of the database match 

        22    probability, it is certainly potentially -- or the possibility 

        23    exists as interpreted by Balding that that was the sole 

        24    recommendation of NRC-2.  But I did not -- I saw the database 

        25    match probability as a complement to the random match 

        26    probability, not as a replacement for the random match 

        27    probability.

        28          THE COURT:  All right.
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         1    Q     (By MR. LYNCH)  Sir, I understand that's how you saw it, 

         2    but would it be fair to say that in its discussion of database 

         3    search cases or cold hit cases that the NRC-2 report made one 

         4    recommendation, and that recommendation was to present a 

         5    database match probability?

         6    A     Yes.  That's --

         7    Q     Thank you.  Now the NRC-2 does discuss that there are 

         8    different approaches to taking the search process into account, 

         9    correct?

        10    A     You would have to show me the parts of NRC-2 that discuss 

        11    that.

        12    Q     Referring to page one -- pretty much it starts on 

        13    page 134.  Just read down.  Let me know when you're done with 

        14    that.

        15                                (Pause.)

        16    A     Yes.  In making the statement on page 134 that there are 

        17    different ways to take the search process into account, they 

        18    recapitulate the 1992 NRC report, the NRC-1 recommendation, and 

        19    say that in essence that that loses information.  And then they 

        20    provide a correction to account for a database search, and that 

        21    ultimately leads to the -- to the database match calculation 

        22    that has been presented here. 

        23    Q     Okay.  And they do -- they do confirm that the NRC-1 

        24    method is valid, but just wasteful of information; is that fair 

        25    to say?

        26    A     Correct.

        27    Q     Okay.  And the NRC-2 method where we have a very 

        28    simple -- essentially a very simple formula here, NP, is a 
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         1    simplification relying on several assumptions, correct?  I mean 

         2    they go through some complex math, but they have to make 

         3    assumptions along the way to come to the simplified NP?

         4    A     Yes.

         5    Q     Okay.  So there would be other valid methods that would 

         6    not involve those simplifications or assumptions, correct?

         7    A     There are more formal ways that one could calculate this, 

         8    yes.

         9    Q     And if you use those more formal ways you might get a 

        10    slightly different answer in the end result, correct?

        11    A     You may, depending upon how you have set up your 

        12    equations to begin with.

        13    Q     Okay.  So there are other methods, but the NRC recommends 

        14    that basically the simplest approach, the NRC-2 does?

        15    A     Yes.

        16    Q     And again, I think we've been over this before, but the 

        17    NRC-2 approach, because it's starting with the random match 

        18    probability, the final number again in the database match 

        19    probability doesn't account for the possibility of relatives, 

        20    it assumes that there are no relatives in the population?

        21    A     Yes.

        22    Q     Also, it's fair to say that the database match 

        23    probability has been criticized by some people, some 

        24    scientists, because they state that very large size databases, 

        25    meaning databases approximating most of the population, that 

        26    the prediction breaks down; is that fair to say?

        27    A     Well, no, it's not that the prediction breaks down, it 

        28    leads to a counterintuitive conclusion if you try to substitute 
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         1    the database match probability for the random match 

         2    probability.  As we stated back last year, two days ago, if you 

         3    completely enumerated the population, if you had the profile of 

         4    everyone in the population, then the database match probability 

         5    would essentially go to one.  That is, there --

         6    Q     But it should go to one.

         7    A     It should go to one.

         8    Q     But it doesn't.

         9    A     Hmm? 

        10    Q     But it doesn't if you got a very large random match 

        11    probability. 

        12    A     Yes.

        13          THE COURT:  Wait a minute.  No, I don't think that's -- 

        14    somewhere between the two of you there's confusion. 

        15    Q     (By MR. LYNCH)  Well, let me give you a hypothetical.  If 

        16    you have a random match probability larger than the population 

        17    of the earth, say 10 billion, and you have a database that has 

        18    everybody alive at the time of the crime in it and you do a 

        19    search and find one person, then you know for a fact, 

        20    100 percent, that you've got the right person, correct?

        21    A     Yes.

        22    Q     But the DMP would give you a one-in-something number, 

        23    less than one?

        24    A     Right.  You are correct.  It would give you a number that 

        25    is less than one. 

        26          However, in that particular case because you would -- you 

        27    would know that you had the right individual simply from the 

        28    complete enumeration.  And so this is where the potential for 

                         SACRAMENTO OFFICIAL COURT REPORTERS

                                                                         1104

         1    confusion comes in with the database match probability.  As the 

         2    size of the database changes, so the size of the database match 

         3    probability will also change, because the random match 

         4    probability remains the same.  And so this is one reason for 

         5    making sure that the random match probability is 

         6    incorporated -- or is presented as an independent figure just 

         7    so one knows at the starting point the independence of the 

         8    database match probability on the random match probability.

         9    Q     Okay.  But the database match probability doesn't change 

        10    in any particular case, you're just saying it changes between 

        11    cases as time goes on and the database gets bigger, correct?

        12    A     Well, not -- it depends on what point you want to make 

        13    your count.  If I have an evidence profile and I send it off to 

        14    the database today and a search is done and it comes back to me 

        15    with a match on a particular individual, and then just to be on 

        16    the safe side a year from now when the case is going to trial I 

        17    submit it to the database again and say are there -- is there 

        18    any chance of a coincidental match anywhere else in the system, 

        19    the database may be now ten times larger.  So which database 

        20    match probability do I use?  The one from today or the one from 

        21    a year from now when the size of the database is different? 

        22    Q     I guess I'll ask you the question then.  Which one should 

        23    you use?

        24    A     I would use probably the first one, but it would be 

        25    arguable with whether the second one might be used.

        26    Q     Is there any general scientific consensus on which 

        27    database profile you would use, which database size you would 

        28    use?
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         1    A     I think the question has not really come up because the 

         2    random match probability is your anchor in all this.  It is a 

         3    constant regardless of the size of the database.

         4    Q     Now you said that there were several very high level 

         5    statisticians and mathematicians and population geneticists on 

         6    the NRC-2 panel, correct?

         7    A     Yes.

         8    Q     Would you say that they were far more qualified than 

         9    yourself to deal with very complex population genetics and 

        10    statistics issues?

        11    A     Yes.

        12    Q     Okay.  And were you involved in all the discussions that 

        13    were had by these other scientists regarding the database match 

        14    probability in cold hit cases?

        15    A     Yes, we were all involved to some extent.  Or in other 

        16    words, every time it was written, it was circulated to the 

        17    entire group for further review and discussion, and we all to 

        18    some degree or another put in our two cents worth.

        19    Q     Were some scientists on the panel -- excuse me, on the 

        20    committee, were they assigned certain tasks to be in charge of 

        21    and to research themselves and then conferenced in summary form 

        22    with the other scientists, or was everyone dealing with every 

        23    issue?

        24    A     Well, everyone had an opportunity to deal with every 

        25    issue.  Some of the formulations were developed by individuals 

        26    and but presented to the group at large.

        27    Q     Was there -- was the issue of database searches assigned 

        28    to any particular scientist or scientists for them to work on 
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         1    initially and then present to the group as a whole?

         2    A     No, I don't -- I don't recall, remembering now that this 

         3    is some seven years ago, I don't recall that there was any 

         4    specific assignment actually of anything.  There were -- some 

         5    pieces were written up as consensus writings, that is someone 

         6    would say here's a notion how to -- what do you think about 

         7    this, and other people would chip in and it would emerge 

         8    ultimately as a paragraph or as a series of paragraphs 

         9    discussing that particular issue.

        10    Q     So it would be fair to say that the issue of cold hit 

        11    cases wasn't assigned particularly to you because you would 

        12    remember that, correct?

        13    A     No, it would -- nor I think was it really assigned to 

        14    anyone in particular.  We -- cold hit cases were an issue, and 

        15    we all had an opportunity to make input into how it would be 

        16    formulated to begin with and then as it -- in the course of the 

        17    writing how it was ultimately stated.

        18    Q     Did you do any particular research expressly for the 

        19    purpose of educating yourself regarding statistics in cold hit 

        20    cases and what the scientific literature said at the time?

        21    A     I think that there -- I cannot recall that there was any 

        22    particular literature involving cold hit cases at that time 

        23    other than what had been stated in NRC-1.  At the time that was 

        24    done there were only a limited number of cold hits that had 

        25    occurred anywhere in the country, and the issue of how to deal 

        26    with it was still an emerging issue. 

        27          The approach that was taken, the development of the 

        28    database match probability was something that came out of basic 
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         1    statistics theory.  It was not something that came out of a 

         2    consideration of cold hits in particular.

         3    Q     One of the things that NRC-2 recommendation did state 

         4    pretty explicitly was that the random match probability must be 

         5    modified, using the term must, it was very proscriptive in its 

         6    language; is that fair to say?

         7    A     Yes.

         8    Q     Would it be fair to say that in general the NRC-2 report 

         9    didn't very often characterize its recommendations in such firm 

        10    and proscriptive manner?

        11    A     Actually I don't know whether that is the case or not.  I 

        12    have not done a word analysis on the NRC-2 report.

        13    Q     So you have no real opinion on whether or not that sort 

        14    of stands out as one of the more forceful recommendations as 

        15    opposed to the others?

        16    A     No, I could not opine.

        17    Q     Now the scientists that were involved on the NRC-2 

        18    committee, do you know if they were all frequentists or 

        19    Bayesian or was it a mixture of the two?

        20    A     I think there was a mixture of the two.  I couldn't put 

        21    people into various categories.

        22    Q     What did the DNA Advisory Board -- do you know who is on 

        23    the DNA Advisory Board that deals in statistics and 

        24    mathematical issues?

        25    A     I know some of the people, yes.

        26    Q     Are they frequentists or Bayesians or --

        27    A     At least one of them, I think Bernie Devlin, tends to be 

        28    a Bayesian.  At least in some of his other work he's a 
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         1    Bayesian, or has employed Bayesian methods.  I would have to be 

         2    reminded who some of the other people on the DAB Advisory Board 

         3    are to know who the statisticians are.

         4    Q     Is it fair to say that DAB is an arm of the FBI in the 

         5    sense that the FBI appoints the members to the DNA Advisory 

         6    Board?

         7    A     The FBI appointed members to the DNA Advisory Board based 

         8    upon recommendations that were made to it by several 

         9    professional organizations, including the American Academy of 

        10    Forensic Sciences and the American Society for Human Genetics, 

        11    the NRC-2 -- or the National Academy of Sciences made -- or 

        12    nominated people to serve on the DAB also.  The ultimate 

        13    selection as to who among the nominees would serve was made by 

        14    the FBI.

        15    Q     The DNA Advisory Board is part of the Department of 

        16    Justice?

        17    A     No, I think it's independent -- it was -- funding is from 

        18    the Department of Justice because -- through -- because it is a 

        19    follow-through of legislation from the DNA Improvement Act of 

        20    1996, I think, or 1994.  But -- and so the mechanism for 

        21    funding I believe is through the Department of Justice through 

        22    that act.

        23    Q     Now we talked earlier -- got a bit bogged down because we 

        24    didn't actually present what the third approach was, but would 

        25    it be fair to say there's a group of scientists that reject the 

        26    NRC-2 recommendation, have stated that in their literature, 

        27    have published on it and debated it?

        28    A     There are a group who disagree with it and think that it 
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         1    is mis -- its presentation is misleading.

         2    Q     They opine that cold hit cases are more incriminating, 

         3    and we had problems with that word before so we'll rephrase, 

         4    colt hit cases have more evidential weight than probable cause 

         5    cases, which is the complete opposite of what we discussed 

         6    earlier with the NRC-2.  Would you agree that that is their 

         7    position?

         8    A     Yes, that substituting another word for incriminating, 

         9    and this by virtue of what we discussed earlier today that if 

        10    you test 100,000 people and you find only one and 999,000 (sic) 

        11    are rejected, that has some intuitive power to it.  I'm not 

        12    quite sure how one would quantify that, but nevertheless it 

        13    would make an impression upon me if I heard that as a trier of 

        14    fact.

        15    Q     And the impression would be that it would give more 

        16    evidential weight to the evidence rather than less?

        17    A     Yes.

        18          THE COURT:  But you're speaking of that as intuitive or 

        19    as a jury might reflect upon it or are you talking about a 

        20    scientist?

        21          THE WITNESS:  Actually both, but in somewhat different 

        22    ways.  Intuitively from a lay position that if so much testing 

        23    has been done and so many people are excluded, that must be 

        24    pretty powerful indeed.  Non-numerical consideration.  From the 

        25    standpoint of science, I know that there is a -- small but 

        26    nevertheless calculable chance of a coincidental match, that is 

        27    by chance two individuals might have the same type.  That we 

        28    scan through a very large number of samples and found no 
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         1    coincidental matches would have meaning to me as a scientist.

         2          THE COURT:  Okay. 

         3    Q     (By MR. LYNCH)  I believe I'm quoting Evett and Weir in 

         4    the chapter on presenting evidence.  Maybe I'll put it before 

         5    you and I'll find the -- find the exhibit cite. 

         6          But it's fair to say in discussing the NRC -- excuse me, 

         7    in discussing their approach, they say this is in direct 

         8    contradiction with the NRC report, meaning the NRC-2 report?

         9          MS. SCHUBERT:  What page are you referring to?

        10          MR. LYNCH:  I'm referring to page 221 of the exhibit 

        11    that's entitled Chapter Nine, Presenting Evidence by Evett and 

        12    Weir.

        13          MR. NELSON:  Looks like PT-Z.

        14          MR. LYNCH:  PT-Z.

        15          THE WITNESS:  Yes, they actually go through a 

        16    mathematical assessment of how much would be added -- a 

        17    statistical assessment of how much would be added if you 

        18    searched a database of size N and found only one.  And when 

        19    they have done this, they concluded -- and the sentence ahead 

        20    of the sentence that you quoted, "although it may not differ 

        21    greatly from one, we have shown that the database search 

        22    likelihood ratio is albeit slightly greater than the probable 

        23    cause likelihood ratio, this is in direct contradiction to the 

        24    NRC report."

        25    Q     (By MR. LYNCH)  So in essence, they're saying their 

        26    determination is that evidential weight is increased and that 

        27    is in complete contradiction with the NRC-2 recommendation?

        28    A     Yes.
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         1    Q     Now this group of scientists also believes not only 

         2    that -- well, let me just set this up a little cleaner.  This 

         3    body of scientists that we're talking about now, we'll get into 

         4    the names and the dates of their publications in a minute, this 

         5    body of scientists believes firstly that the NRC-2 

         6    recommendation is misleading?

         7    A     Yes.

         8    Q     They further believe that the random match probability 

         9    should be presented, but that it should be presented in a 

        10    likelihood ratio form in the Bayesian context, correct?

        11    A     Well, in a likelihood ratio form, whether or not in a 

        12    Bayesian context, because you can present a likelihood ratio 

        13    independently of a Bayesian context.

        14    Q     Do you know particularly whether they make any 

        15    recommendation that prior probabilities be incorporated into 

        16    their presentation as they recommend it?

        17    A     I know that there has been -- particularly Ian Evett has 

        18    discussed the problem with prior probabilities.  I do not 

        19    recall in that particular text whether they incorporate that in 

        20    their recommendations as to what should be presented.

        21    Q     Let's start talking about the people endorsing this 

        22    approach.  Peter Donnelly is one of the people who has 

        23    published in criticism of NRC-2, correct?

        24    A     Yes.

        25    Q     And fair to say that --

        26    A     This aspect of --

        27    Q     Okay.  His criticism of this aspect of NRC-2 -- well, let 

        28    me strike that. 
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         1          When you read his papers in his discussions of NRC-2 he 

         2    has come away with the impression that there is one thing to be 

         3    presented to the jury only, and that one thing is the database 

         4    match probability, correct?

         5    A     Yes.

         6    Q     And he criticizes that?

         7    A     Yes.

         8    Q     He criticizes it strongly, correct?

         9    A     Reasonably strongly, yes.

        10    Q     Okay.  Strongly in the sense that he is not talking about 

        11    his mathematical arguments, but strongly in the sense that he 

        12    doesn't mince words, he says it's wrong, correct?

        13    A     He thinks it takes us in the wrong direction.

        14    Q     Okay.  Who is Peter Donnelly?

        15    A     He is a statistician I believe at University of Redding 

        16    in England.

        17    Q     Okay.  Is he a significant player in the scientific 

        18    community?

        19    A     He -- and I may be confusing him with Balding because 

        20    they often publish together and I'm not always clear which one 

        21    is --

        22    Q     We'll put them both up; how about that.  Balding and 

        23    Donnelly, are they significant players in the scientific 

        24    community when it comes to statistics?

        25    A     Yes, both of them are highly regarded.

        26    Q     They're eminently qualified to publish on this topic?

        27    A     In the abstract consideration of the mathematics of it, 

        28    yes.
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         1    Q     They've published in prestigious journals as opposed to 

         2    small college newspapers?

         3    A     Yes.

         4    Q     And they hold positions in respectable universities?

         5    A     Yes.

         6    Q     And it would be fair to say their work was relied upon in 

         7    researching various statistical issues in NRC-1?

         8    A     Not in NRC-1.  In NRC-2.

         9    Q     Okay.  So they were relied upon -- their publications 

        10    were relied upon in forming opinions on various topics in 

        11    NRC-2?

        12    A     Yes.

        13    Q     What about Bruce Weir?  Who is Bruce Weir?

        14    A     Bruce Weir we're is a population geneticist at North 

        15    Carolina State University.

        16    Q     And is he well known?

        17    A     Yes, very well known.

        18    Q     Is he well published in the area of statistics?

        19    A     Statistical applications in population genetics, yes.

        20    Q     So he's a population geneticist?

        21    A     Yes -- or I'm not sure by training whether he's a 

        22    population geneticist or statistician.  He has published on a 

        23    number of statistical issues relating to population genetics 

        24    and some quite formative work.

        25    Q     And would you say he's widely published as opposed to a 

        26    smattering of a few?

        27    A     Yes.  Oh, yes.  Yes.

        28    Q     Okay.  You say oh, yes very certainly.  Are we talking 
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         1    hundreds?

         2    A     Oh, yes.  He is widely published.  He is highly regarded 

         3    in the field.

         4    Q     Okay.  Now you have no bad things to say about Bruce 

         5    Weir?

         6    A     No, no.  I don't have bad things to say about anybody.

         7    Q     That's good to hear.  He also -- he also is -- well, you 

         8    said he held a position -- which university was that?

         9    A     At North Carolina State.

        10    Q     That's a respectable university, correct?

        11    A     Yes. 

        12    Q     And he's qualified to talk about these issues because of 

        13    his education?

        14    A     His educational and long track record in population 

        15    genetics and statistical issues relating thereunto.

        16    Q     And he, like Peter Donnelly and David Balding, criticizes 

        17    the NRC-2 position as he interprets it, correct?

        18    A     Yes.

        19    Q     And would it be fair to say that Bruce Weir also 

        20    interpreted the NRC-2 recommendation to be a recommendation 

        21    that just one thing to be presented to the jury, that's the 

        22    database match probability, correct?

        23    A     I don't know that he takes it as the only thing.  It is 

        24    the issue of the NRC-2 report that he takes particular offense 

        25    to.

        26    Q     He does take offense to the database match probability?

        27    A     Yes.

        28    Q     You just don't know whether he has formed any opinion as 
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         1    to the NRC-2's recommendation on do you present both the RMP 

         2    and the DMP or whether you just present the DMP?

         3    A     Correct.

         4    Q     Okay.  What about Ian Evett? 

         5    A     Yes, I know Ian also.  He works for the Forensic Science 

         6    Service out of England.  He is -- or his academic training is, 

         7    among other areas, includes statistics.

         8    Q     Okay.  And is he -- how is he qualified to -- I mean he 

         9    works for the Forensic Science Service.  Is he qualified as a 

        10    scientist or is he just a just working for them in a technical 

        11    aspect?

        12    A     Oh, he is a scientist.

        13    Q     Okay.  What's his --

        14    A     As a matter of fact, he's quite a senior scientist within 

        15    the service.

        16    Q     And but as far as his education, is he a population 

        17    geneticist?  What is his background?

        18    A     No, primarily his contributions have been in the area of 

        19    statistics.

        20    Q     Okay. And --

        21    A     Statistical interpretation of physical evidence.

        22    Q     Okay.  So he's -- all of these players then that we've 

        23    got so far -- Donnelly, Balding, Weir, and Evett -- they're all 

        24    familiar with the use of DNA both in the courtroom and in the 

        25    laboratory; is that fair to say?

        26    A     Ian Evett probably more than the others.

        27    Q     Okay.  Okay.  But the others are all familiar with the 

        28    forensic application of DNA evidence?
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         1    A     From -- certainly from the mathematical standpoint of it.  

         2    I do not know how much Donnelly and Balding have actually had 

         3    contact with forensic laboratories or reviewed real evidence in 

         4    cases.  Weir I know has.  Ian has quite a lot.

         5    Q     Now Bruce Weir was relied upon by the first NRC committee 

         6    and the second NRC committee in making their recommendations, 

         7    correct?

         8    A     Yes.  His writings.

         9    Q     Okay.  And Ian Evett was relied upon at least by the 

        10    second committee, the NRC-2 panel, correct?

        11    A     Yes.  And I think in the first as well.  I seem to 

        12    remember -- I know that he had published in the area prior to 

        13    the first NRC committee, and I'm sure we would have read his 

        14    papers.

        15    Q     And do you know a scientist by the name of Lisa Foreman?

        16    A     Yes.

        17    Q     And what is her qualifications?

        18    A     She is trained as a population geneticist.  She currently 

        19    manages the forensic science program at the National Institute 

        20    of Justice.

        21    Q     Okay.  Has she -- is she widely published?

        22    A     Certainly not as widely as the other -- as the other 

        23    group.  She was involved with Cellmark for a number of years 

        24    and helped in the establishment of the Cellmark database, which 

        25    was an RFLP database so that takes us back into the late '80's, 

        26    early '90's.  I think that she published a couple of papers 

        27    related to that database.  I'm not familiar with publications 

        28    she may have had since.
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         1    Q     Are you familiar with the fact that Lisa Foreman is -- as 

         2    far as view point is concerned is associated with Donnelly, 

         3    Balding, Weir, and Evett in recommending that the National 

         4    Research Council's second recommendation is incorrect or 

         5    misleading?

         6    A     No, I've never seen anything that she has written, nor in 

         7    any of our conversations has that issue come up.

         8    Q     Are you aware that the DNA Advisory Board article of 2000 

         9    cites her as writing one of the articles, along with I 

        10    believe -- let me find the cite. 

        11          Do we still have that out?  Here it is.  Pretrial V rears 

        12    its head again. 

        13          Here you go, page 6.  I believe we're on -- and let's see 

        14    if we can flip it over so everyone can see on pretrial V.  

        15    Towards the bottom where I'm pointing, "it is important to 

        16    consider the treatment proposed by Balding and Donnelly in 

        17    1996."  You're aware of that treatment?

        18    A     I think I know the paper.  I'm not sure which one without 

        19    looking at the citation page.

        20    Q     Okay.  But that treatment was the one that -- or one of 

        21    the ones by Balding and Donnelly that criticized the NRC-2 

        22    approach, correct?

        23    A     Yes.

        24    Q     And that it then follows on "and recently endorsed by 

        25    Evett, Foreman, and Weir."  And then it's got that cite "in 

        26    press"?

        27    A     Yes.  And I do not know what -- is there anything at the 

        28    bottom of the paper as to where --
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         1    Q     There are no further cites.

         2    A     What -- there should be a citation.

         3    Q     For the -- not for the in press one.  That one is not 

         4    cited further.  I'll show you the cites here for the 1996 one.

         5          THE COURT:  What paper is this?

         6          MR. LYNCH:  This is the DAB article. 

         7    Q     The references are on this page.  In press.  Biometrics 

         8    in press.

         9    A     Yes.

        10    Q     Do you see that?

        11    A     Yes.

        12    Q     Do you know if published?

        13    A     I have not seen it.  Biometrics is not one of my standard 

        14    reading journals.

        15    Q     What does in press customarily mean when it's put in a 

        16    citation in a scientific document?

        17    A     It means that it was submitted to the journal and has 

        18    been accepted for publication.

        19    Q     So pretty much it's going to get published absent some 

        20    unusual event?

        21    A     Yes.

        22    Q     Okay.  And you would agree that the DNA Advisory Board 

        23    article, pretrial V, characterizes that article co-authored by 

        24    Ms. Foreman as endorsing Balding and Donnelly's criticism of 

        25    the NRC-2 report?

        26    A     Could we go back and look at that again for a moment?

        27    Q     Certainly.  I'll show it to you rather than on the 

        28    overhead.  Read the whole paragraph for whatever you need to, 
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         1    sir.  

         2                                (Pause.)

         3          MS. SCHUBERT:  Judge, on a different note, Dr. Sensabaugh 

         4    is obviously not going to be finished today.  He has to drop 

         5    something off at UC Davis by 5 o'clock, if that's acceptable.  

         6    They close at 5:00.  I'll put it that way. 

         7          THE COURT:  Well, then we'd better quit pretty soon.

         8          MS. SCHUBERT:  I can assure the Court we're not going to 

         9    be finished with him today.

        10          THE COURT:  I sense that.  Let's see if we can clear up 

        11    this one little issue, because it's almost a quarter after, and 

        12    it takes a while to get over there.

        13          THE WITNESS:  Okay. 

        14    Q     (By MR. LYNCH)  Any further comment as far as Lisa 

        15    Foreman endorsing Balding and Donnelly's criticism of NRC-2?

        16    A     No.  It says L.A. Foreman, and I did not know -- I do not 

        17    know whether that's Lisa Foreman.  I assume that is, but I 

        18    don't know that it is.

        19          MR. LYNCH:  That's a good point to stop, your Honor.  

        20          THE COURT:  When are we going to ask our witness to 

        21    return?

        22          MS. SCHUBERT:  Could we go off the record?

        23          THE COURT:  We'll do it off the record.

        24          (Discussion off the record.)

        25          THE COURT:  The case will be proceeding Monday at 11:00  

        26    to allow for other medical activities.

        27          MS. SCHUBERT:  Thank you.

        28    ////
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         1                               ---o0o---

         2           (Proceedings recessed to Monday, January 6, 2003,

         3                       11 a.m., this department.)
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           1                    TUESDAY, JANUARY 7, 2003

           2                         MORNING SESSION

           3                            ---oOo---

           4        The matter of the People of the State of California 

           5  versus Paul Eugene Robinson, Defendant, Number 00F06871, came 

           6  on regularly this day before Honorable Peter Mering, Judge of 

           7  the Sacramento Superior Court District, State of California, 

           8  sitting in Department 30.  

           9        The People were represented by Anne-Marie Schubert, 

          10  Deputy District Attorney.  

          11        The Defendant, Paul Eugene Robinson, was personally 

          12  present and represented by David Lynch, Assistant Public 

          13  Defender and Robert Nelson, Assistant Public Defender, as his 

          14  counsel.

          15        The following proceedings were then had:

          16        COURT ATTENDANT:  Please remain seated.  Court is now 

          17  in session.

          18        THE WITNESS:  Good morning.

          19        THE COURT:  Good morning, sir.

          20        MR. LYNCH:  Good morning.

          21        THE COURT:  Good morning one and all.  The record will 

          22  represent Mr. Robinson is present.  Mr. Lynch is present.  

          23  Mr. Nelson is present.  Ms. Schubert is present, and 

          24  Dr. Sensabaugh has resumed the witness stand.  

          25        So, Mr. Lynch, I believe you may continue your 

          26  examination. 

          27        MR. LYNCH:  Thank you, your Honor. 

          28  /////
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           1                     CONTINUED TESTIMONY OF

           2  GEORGE SENSABAUGH, witness called on behalf of the People,

           3                    RESUMED CROSS-EXAMINATION

           4  BY DAVID LYNCH, Assistant Public Defender, Co-counsel on 

           5  behalf of the Defendant:

           6  Q.    I think we had agreed the random match probability 

           7  addresses the chance a suspect happens to match by chance?

           8  A.    It is a way of assessing that a particular individual 

           9  match is a particular profile.

          10  Q.    Okay.  And it relates to the fact that one person has 

          11  been sampled and the chance that sampling one person would 

          12  happen to match?

          13  A.    It is -- well, strictly speaking it is the probability 

          14  that if we were to draw a random individual out of the 

          15  population that that individual would have the same profile 

          16  by coincidence.

          17  Q.    And it's fair to say that the database probability also 

          18  answers the question -- similarly answers the question, If we 

          19  were to look at N people what is the chance that one of them 

          20  would match?

          21  A.    Well, more strictly speaking it is what is the 

          22  probability that if we sample N individuals that we would 

          23  find a particular profile in that sampling of N individuals.

          24  Q.    So you would agree that because the database 

          25  probability is the random match probability multiplied by N, 

          26  that the fact of the search, um, makes a chance match more 

          27  likely?

          28  A.    Yes.
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           1        THE COURT:  I'm not sure I understand that.

           2        MR. LYNCH:  Okay.

           3  Q.    (By MR. LYNCH)  You would agree that the fact of 

           4  research of many people makes the chance of a match more 

           5  likely than in the scenario when you sample one person?

           6  A.    Yes.

           7  Q.    And you would agree that the probability of identifying 

           8  a DNA profile by chance increases with the size of the 

           9  database?

          10  A.    In a database search, yes.  It's independent with 

          11  regard to the random match probability.

          12  Q.    Now, in the DAB article -- do you have that, 

          13  Anne-Marie?

          14        MS. SCHUBERT:  I don't have any exhibits.

          15  Q.    (By MR. LYNCH)  Well, you probably recollect this 

          16  phrase -- do you recollect from the DAB article it states, 

          17  The latter question, meaning the database match probability, 

          18  is especially important in a database case?

          19  A.    I don't remember the exact phrasing but certainly it 

          20  says that it is relevant in a database case.

          21  Q.    Okay.  Well, I would like to put it on the slide view 

          22  if I could borrow your version.  Can you find that? 

          23        Where it introduces what the topic is it is going to 

          24  talk about it says, Here we address the latter question which 

          25  is especially important when a profile found in a database 

          26  search matches the DNA profile of an evidence sample?

          27  A.    Yes.  That is a correct quote from the page.

          28        THE COURT:  What page are we on?
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           1        MR. LYNCH:  Well, in the exhibit I believe it's page 5, 

           2  your Honor.

           3        THE COURT:  All right.

           4        MR. LYNCH:  This is the District Attorney's copy.

           5  Q.    (By MR. LYNCH)  Would you agree that it is especially 

           6  important?

           7  A.    The question is important, yes.

           8  Q.    Okay.  And why is that?

           9  A.    Because, um, it answers the question, What is the 

          10  chance that we would find a particular profile if we search 

          11  the database.

          12  Q.    I'm sorry, I didn't -- I didn't catch that.  I 

          13  apologize. 

          14  A.    Because it addresses the question, What is the chance 

          15  that we would find a particular profile if we searched a 

          16  database, and that is a relevant and independent question 

          17  when considering, um, database hits.

          18        THE COURT:  If we are having trouble finding an 

          19  exhibit let me make sure it's not in my briefcase.  I thought 

          20  I brought them all out. 

          21        MR. NELSON:  Which exhibit number, do you recall?

          22        MR. LYNCH:  I think it's Z or V.

          23        THE CLERK:  This one? 

          24        MR. LYNCH:  There we go.  There all of the time. 

          25        THE CLERK:  I guess I am needed. 

          26        THE COURT:  Well, I was just going to report that I 

          27  didn't find it so I'm glad you found it.  

          28        Which exhibit is this? 
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           1        THE CLERK:  V.

           2        MR. LYNCH:  That is PT-V, V, as in Victor. 

           3  Q.    (By MR. LYNCH)  Now, the NRC II makes a recommendation 

           4  because of the concern of the increased chance of a match, 

           5  correct, in a database search?

           6  A.    Yes.  You're referring to recommendation 5.1, I 

           7  believe, of the NRC II report.

           8  Q.    And in NRC II -- if I'm on the right page and 

           9  focused -- I need to find the focus button here.  

          10        Um, the D.A. has it highlighted for me, a sentence that 

          11  says, In the latter case, which is referring to a database 

          12  search, the calculation of a database match probability or 

          13  likelihood ratio should take into account the search process?

          14  A.    Yes.  That's a quote from the top paragraph of page 

          15  134.

          16  Q.    Now, the way it's written, The NRC II report states the 

          17  calculation of a match probability should take into account 

          18  the search process, do you agree that infers or suggests that 

          19  there is only one question to be answered and that the match 

          20  probability itself should be modified to take into account 

          21  the search process?

          22  A.    Uh, it can be interpreted that way.  I do not interpret 

          23  it that way.

          24  Q.    Okay.  And do you also agree that the sentence, A 

          25  correction to account for the database search can be made in 

          26  computing the match probability, also implies? 

          27        THE COURT:  Well, I -- just a second.  You said, Do you 

          28  also agree, he just disagreed with that interpretation.  So 
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           1  your question is a little difficult to fathom -- 

           2        MR. LYNCH:  Okay.

           3        THE COURT:  -- phrased in that manner.

           4        MR. LYNCH:  My understanding was he agreed it was a 

           5  potential interpretation.  I will ask the question again.

           6  Q.    (By MR. LYNCH)  Do you agree that the statement on page 

           7  134 of NRC II, A correction to account of the database search 

           8  can be made in computing the match probability also implies 

           9  that the match probability itself is to be modified and that 

          10  there is only one question to be answered?

          11  A.    Again, it can be interpreted that way.  Although the 

          12  database match probability, as we have defined it here, 

          13  answers a different question than the random match 

          14  probability, I believe that they are complimentary questions, 

          15  not the same question reformulated.

          16  Q.    Do you know anywhere in the text of NRC II or in the 

          17  recommendation itself where it suggests, um, or states that 

          18  the random match probability should be presented unmodified 

          19  in a database search case?

          20  A.    No, I do not.

          21  Q.    Looking on page 32 again under the heading, Suspect 

          22  identified by database search, well, first, um, it looks like 

          23  the NRC II there addresses the NRC 1 method, is that fair to 

          24  say, in the first paragraph?

          25  A.    It addresses the approach that was suggested in NRC I.

          26  Q.    And it states that, That is a sound procedure but it 

          27  wastes information?

          28  A.    Yes.
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           1  Q.    Okay.  Do you agree with that statement?

           2  A.    Yes.

           3  Q.    And right underneath that it suggests, A second 

           4  procedure is to apply a simple correction, multiply the match 

           5  probability by the size of the database search?

           6  A.    Uh, yes.

           7  Q.    And do you agree that the use of the word "correction" 

           8  implies that the random match probability is to be changed 

           9  and presented in changed form to the trier of fact?

          10  A.    Uh, it can be so interpreted.

          11  Q.    Now, you were on the NRC II committee, correct?

          12  A.    Yes.

          13  Q.    Did you suggest any changes to the language we have 

          14  just discussed in the last few minutes?

          15  A.    I -- I couldn't remember whether I suggested changes to 

          16  those specific phrases or not.

          17  Q.    Now, I believe when you last testified you had just 

          18  started to touch on the position articulated by Balding, 

          19  Donnelly, Weir, Everett and Foreman which involves a 

          20  likelihood ratio approach; is that correct?

          21  A.    Yes.

          22  Q.    Okay.  And it will be fair to say that their approach 

          23  is different to the NRC II approach?

          24  A.    Uh, if you are referring to their consideration that 

          25  there is increased probative value in the fact that a very 

          26  large database has been searched and only a single profile 

          27  has been identified -- is that the question that you're 

          28  asking?
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           1  Q.    Yes. 

           2  A.    Yes.

           3  Q.    So their opinion, as far as the weight of the DNA 

           4  evidence itself, is that the search has increased the 

           5  probative value by not only finding a match but eliminating N 

           6  minus 1 others?

           7  A.    Yes.  Part of the whole rationale of doing genetic 

           8  testing is an attempt to eliminate individuals as possible 

           9  candidates, as possible sources for an item of evidence.  Um, 

          10  that approach is quite a historical approach in genetic 

          11  testing and that in the database search one has tested a very 

          12  large number of individuals and excluded all but one then 

          13  fits within that context.

          14  Q.    You would agree that it's apparently inconsistent for 

          15  one -- the two approaches are inconsistent in that one says a 

          16  database search strengthens the evidence, and the other says 

          17  a DNA search weakens the evidence?

          18  A.    Uh, no, because I -- I think that they are 

          19  complimentary pieces of information.  You're not asking -- 

          20  you're not trying to answer the same question with each one 

          21  of those statements.  

          22        With one statement, the database match probability, you 

          23  are stating a probability that one would find a particular 

          24  profile in the process of searching a very large number of 

          25  individuals.  

          26        In the second case one is, in essence, announcing a 

          27  result of such a search that in searching some very large 

          28  number of individuals only a single match or however many 
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           1  matches were found.

           2  Q.    You would agree though that they are both answering the 

           3  same question in the sense that they are both trying to 

           4  address the probative value or the force or the weight of the 

           5  evidence?

           6  A.    Both are giving information that, um, is used to assess 

           7  the weight.

           8  Q.    Okay.  But one of them says that the fact the database 

           9  search increases the weight of the evidence and the other one 

          10  says the fact of the database match probability decreases the 

          11  weight of the evidence; is that fair to say?

          12  A.    I -- I think it is for the trier of fact to determine 

          13  how those bits of information are, in fact, interpreted.  

          14  Some people may find that the database match probability 

          15  diminishes the weight of the evidence.  Some may find the 

          16  fact that, um, in searching a very large database only one 

          17  hit was obtained, um, may find that to be more probative.  

          18  Some may choose to think that the random match probability is 

          19  the most probative bit of information.  

          20        This is one reason for giving all -- all of the 

          21  relevant bits of information so the trier of fact has a full 

          22  menu from which to choose in deciding what weight to put on 

          23  the evidence.

          24  Q.    But in their respective approaches those on each side 

          25  of this issue state in their papers and in their conclusions 

          26  that this increases or decreases the weight or the force of 

          27  the evidence, correct?

          28  A.    Yes.
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           1  Q.    They are not leaving it for the reader to conclude, 

           2  they are themselves coming to the opinion that the database 

           3  search either increases or decreases the weight of the 

           4  evidence?

           5  A.    Yes.  They are coming to those opinions as 

           6  statisticians though, not as triers of fact.

           7  Q.    They deem those to be the relevant conclusions to draw 

           8  from the evidence as statisticians?

           9  A.    Yes.

          10  Q.    Now, one of the things that the likelihood ratio group 

          11  expels is the notion that while the DNA evidence itself may 

          12  be more probative after a database search, the overall effect 

          13  of the evidence may well be much less than in a probable 

          14  cause case because of the prior -- 

          15        THE COURT:  I can't follow that one.

          16        MR. LYNCH:  Well, let me withdraw the question then 

          17  and -- 

          18        THE WITNESS:  May I make a qualification on what you 

          19  said though?  You referred to the likelihood ratio group.  

          20  Um, both the Balding and Donnelly people or group, as you 

          21  have characterized them, and the Stockmarr group are both 

          22  likelihood ratio groups.  So you should be clear which 

          23  likelihood ratio group you are referring to.

          24  Q.    (By MR. LYNCH)  Okay.  When -- well, let me ask you to 

          25  maybe step down, if I could have you.  Watch out for your 

          26  microphone there.  I have a defense next in order.  

          27        Can I have you explain a likelihood ratio --

          28        THE COURT:  How are we doing there? 

                                                                         1228

                                                                         1229

           1  Q.    (By MR. LYNCH)  -- in chance of both prior probability 

           2  and exterior odds and give us a likelihood ratio with each 

           3  one, if you can fit it on to one page so we don't go too far.

           4        THE COURT:  Would you rather have some color other than 

           5  red for this purpose or --

           6        THE WITNESS:  I will use black if it's good.

           7        MR. LYNCH:  That is fine.  This is going to be pretrial 

           8  II. 

           9        THE WITNESS:  Okay.  To begin with, a likelihood ratio, 

          10  um, is typically presented in the form of the probability of 

          11  an observation, um, given a hypothesis.  We will refer to 

          12  this as hypothesis 1 or H1.

          13        THE COURT:  Okay.  I'm going to -- yes.  Give it a 

          14  little angle so I think everybody can participate.

          15  Q.    (BY MR. LYNCH)  We are not getting too complicated, 

          16  this is the basic likelihood ratio 101?

          17  A.    This is very basic.

          18        Over the probability of the same observation given an 

          19  alternative hypothesis, which I'll represent by H2.

          20  Q.    Okay. 

          21  A.    And that is simply what a likelihood ratio is.  So we 

          22  can present a random match probability in the form of a 

          23  likelihood ratio; we can say that the probability of 

          24  observing a typing match given identity of source is one 

          25  unity.

          26  Q.    If I can interrupt then.  On the top of that equation 

          27  you are putting the probability that the -- the evidence will 

          28  match the defendant given that the defendant was the source 
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           1  of the evidence?

           2  A.    Yes.

           3  Q.    Which is guaranteed absent typing error?

           4  A.    Correct.  

           5  Q.    So one on the top -- 

           6  A.    And then on the bottom, um, the denominator would be 

           7  the probability of observing a typing match given an 

           8  alternative hypothesis.  In the typical alternative 

           9  hypothesis, the random match situation is that the individual 

          10  matches by coincidence, that there has been a selection of a 

          11  random individual from the population and that individual, by 

          12  chance, by coincidence, happens to have the same genetic 

          13  profile as the true source.

          14  Q.    So the likelihood ratio in that example would be 1 of 

          15  RNP?

          16  A.    Correct.

          17  Q.    Okay.

          18  A.    And then typically because the random match probability 

          19  is one in one hundred thousand or one in a million or one in 

          20  a billion or one in a trillion, whatever number it is 

          21  calculated to be, the likelihood ratio would turn out to be, 

          22  um, say a trillion to one -- that it is a trillion to one 

          23  more likely that we would observe the match given that a 

          24  particular individual is the true source than we would 

          25  observe a match given it is a random individual.

          26  Q.    Now, maybe I'm misunderstanding but that sounds like 

          27  the prosecutors fallacy statement?

          28  A.    No.  The prosecutors fallacy puts the probabilities on 
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           1  to the hypothesis rather than the probabilities on to the -- 

           2  the probability of the observation given the hypothesis.

           3  Q.    I didn't follow, I'm sorry.  

           4        Could you explain the difference between what that 

           5  likelihood ratio is saying and the prosecutors fallacy?

           6  A.    The prosecutors fallacy would be saying that it is, um, 

           7  one thousand to one more likely that it is Joe Box than a 

           8  random individual.

           9  Q.    Okay.

          10  A.    And that's different from saying that it is one 

          11  thousand to one, whatever number we use, more likely that we 

          12  would have observed this observation given that it was Joe 

          13  Box than we would have made this observation -- we would have 

          14  observed this typing match given that it was a random 

          15  individual.  Those are two different propositions.  

          16        Now, the reason why likelihood ratios are not commonly 

          17  used in court is exactly the kind of confusion, um, that you 

          18  are observing -- encountering, and my difficulty or my having 

          19  to be very cautious in the exact phrasing to make certain I 

          20  say it exactly the right way and do not say it the wrong way.

          21  Q.    Okay.  The same could be said to some extent of the 

          22  random match probability too, that there is a potential for 

          23  confusing exactly what question it answers, correct, that 

          24  potentially exists?

          25  A.    Uh, not if one is clear in stating exactly what it -- 

          26  what it expresses.

          27  Q.    So in both cases you have to expressly state exactly 

          28  the question you are answering before you give the statistic?
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           1  A.    That is right.  I can state the probability of a true 

           2  match given or a probability of a typing match given that it 

           3  truly originated from a particular individual, and I can make 

           4  that as one single statement.  

           5        I can also give the probability of observing a 

           6  coincidental match, that is a match on a random individual 

           7  drawn from the population, and I can make -- that is a 

           8  separate statement without putting it into the -- into the 

           9  formulation of the likelihood ratio.  I can make -- I can 

          10  provide you with those two probabilities and to -- that is 

          11  the way that I prefer to do it because it makes it more 

          12  straightforward to try to interpret -- to understand exactly 

          13  what I'm saying.  I hope it is more understandable to 

          14  everyone here.

          15  Q.    Would it be fair to say you are a frequentist, your 

          16  approach is frequentist rather than Bayesian?

          17  A.    I tend to be more of a frequentist than a Bayesian, 

          18  yes.

          19  Q.    Now, the Balding/Donnelly group who indicates that they 

          20  think that the significance of a database search match 

          21  increases the force of the evidence also states that their 

          22  statistics should be coupled with a prior probability; isn't 

          23  that fair to say?

          24  A.    As you move towards a Bayesian probability statement, 

          25  yes, you will incorporate a prior probability.

          26  Q.    And that is what Balding and Donnelly and that group 

          27  suggest should be done when presenting -- um, when presenting 

          28  the likelihood ratio evidence of a DNA match, correct?

                                                                         1232

                                                                         1233

           1  A.    Uh, they have presented it that way.

           2  Q.    Okay. 

           3  A.    I'm not sure about --

           4  Q.    Can you explain what they are suggesting?

           5        MS. SCHUBERT:  Well -- 

           6        THE COURT:  Just a second.

           7        MR. LYNCH:  I'm sorry.

           8        THE COURT:  He didn't get to say what he was saying.

           9        MR. LYNCH:  Okay.  I'm sorry.

          10        MS. SCHUBERT:  Judge, I have an objection as to how 

          11  they presented it that way, as to who, to a jury or just in 

          12  their own theoretical discussions.  I think that is the 

          13  relevant question because we have heard that the Bayesian 

          14  theory has not been accepted in courts.

          15        MR. LYNCH:  We will address that in a little while, 

          16  your Honor.

          17        THE CLERK:  Can I interrupt for a moment?

          18        THE COURT:  Well, you -- I want the witness to finish 

          19  his answer and then we will try the next question.

          20        THE WITNESS:  So I -- I would have to go back and look 

          21  at their papers to see the extent that they have used that in 

          22  the context of a database search.  Um, I know that they have 

          23  used it in some of their earlier publications.

          24        MR. LYNCH:  Okay.

          25        THE CLERK:  Excuse me. 

          26        MR. LYNCH:  Okay. 

          27             (Discussions were had between the Court 

          28                 and the Clerk off the record.)
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           1        THE COURT:  Excuse the interruption.  Let us continue. 

           2        MR. LYNCH:  Thank you, your Honor.

           3  Q.    (By MR. LYNCH)  Still on pretrial II, I would ask you 

           4  to write out the formulation involving the prior probability. 

           5  A.    Uh, typically, um, when one calculates or one has a 

           6  prior probability and this is a prior probability of a 

           7  hypothesis and multiplies that by the likelihood ratio -- um, 

           8  this is a Bayesian formulation -- from that then one obtains 

           9  a posterior probability of the hypothesis.  So let me clarify 

          10  that by putting in labeling.  This is under Bayes therum.  

          11        MS. SCHUBERT:  Judge, I have an objection to any of 

          12  these discussions on the Bayesian theory.  We did this last 

          13  week and had this discussion about it.  My position is that 

          14  this is not generally accepted in California, and I believe 

          15  there is actually case law on this related to other types of 

          16  forensic cases that the Bayesian theory is not admissible.  I 

          17  don't see the relevance of us spending another hour talking 

          18  about prior probabilities if it's not generally accepted.  We 

          19  did the same discussion last week.

          20        MR. LYNCH:  Your Honor, I have some issue with the fact 

          21  that it's not accepted, and I have some cross-exam scheduled 

          22  for that.  But, um, I would point out, whether or not it is 

          23  accepted, it is the basis for the disagreement in the 

          24  community that we are discussing, and the community -- um, 

          25  part of the community is endorsing a likelihood ratio 

          26  approach, a Bayes therum approach, and part of it is not.  So 

          27  whether or not it's admissible in other cases, the fact of 

          28  the matter is this is what is creating the debate at the 

                                                                         1234

                                                                         1235

           1  moment.  

           2        If you need me to establish further foundation as to 

           3  that is what is going on I can but -- 

           4        THE COURT:  I will permit it on the theory that you 

           5  have stated, that it may -- you assert that it is, I don't 

           6  know, but that it may be the key or some important ingredient 

           7  in the different approaches that we have heard about. 

           8  Q.    (By MR. LYNCH)  Let me get you just to explain that.  I 

           9  don't know if you did.  

          10        You take the prior probability of the hypothesis in 

          11  the -- in the sense that we're presenting a case of, um, 

          12  criminal guilt or innocence.  The prior probability, would it 

          13  be fair to say, is the -- is the probability of guilt before 

          14  you encounter the DNA evidence which is incapsulating in the 

          15  likelihood ratio?  

          16  Q.    Or any other evidence.

          17  Q.    Okay.

          18  A.    And then every time you introduce some bit of evidence 

          19  it is -- in a strict Bayesian construct -- and, incidentally, 

          20  likelihood ratios can be used quite independently of Bayesian 

          21  constructs.

          22  Q.    Okay.

          23  A.    But every time one introduces a new bit of evidence in 

          24  a strict Bayesian construct that modifies the prior 

          25  probability.  When you -- after you have evaluated all of the 

          26  evidence in a case then, um -- and the prior probability has 

          27  been modified by every bit of evidence that has been 

          28  heard, then one ends up with the posterior probability which 
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           1  then becomes the basis for making a decision.

           2  Q.    Okay.  So to sum it all up then the prior probability 

           3  in our scenario is actually all of the evidence absent the 

           4  DNA, the likelihood ratio is a mathematical computation of 

           5  the significance of the DNA evidence and then that is 

           6  combined to give you the posterior probability or the 

           7  probability of guilt; is that the basic theory?

           8  A.    Uh, well, it depends -- actually, it depends upon what 

           9  we're posing as the hypothesis.  If the hypothesis is guilt 

          10  and our prior is a -- is a prior probability of guilt then, 

          11  um, that would be modified in some way by the likelihood 

          12  ratio that you would have to tie the likelihood ratio in the 

          13  guilt hypothesis.

          14  Q.    Okay.  Why don't we keep it cleaner and say the 

          15  likelihood ratio addresses the -- the chance or the 

          16  likelihood that the defendant was the source of this -- 

          17  the -- the evidence sample, and the prior probability is the 

          18  other evidence, that the defendant was the source of the 

          19  evidence sample, you would combine those and end up with a 

          20  posterior probability that the defendant was the source of 

          21  the evidence sample?

          22  A.    No.  The likelihood ratio is not the probability that 

          23  the individual was the source of the -- of the sample, the 

          24  prior probability or the likelihood ratio is the probability 

          25  of observing a DNA match given that the individual is a 

          26  source of the sample compared to the probability of observing 

          27  a DNA match if the individual is not the source.

          28  Q.    Okay.  So given that is the likelihood ratio, what does 
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           1  the posterior probability tell us?

           2  A.    The -- in this particular construct the posterior 

           3  probability, um, would provide, um, some value.  It can be 

           4  used to assess up the overall weight of, in this case, the 

           5  DNA evidence.

           6  Q.    Okay.  So the posterior probability -- 

           7        THE COURT:  The overall weight of what?

           8        THE WITNESS:  In this case the DNA evidence.

           9        THE COURT:  But what is the -- it seems to me some 

          10  suggestion has been that the prior probability, um, of the 

          11  hypothesis is -- is some other evidence other than DNA 

          12  evidence; is that what that means or doesn't it mean?

          13        THE WITNESS:  Well, in a -- in a strict sense the prior 

          14  probability is a prioric probability that when -- when the 

          15  defendant walks into the courtroom what is the prioric 

          16  probability that that individual is guilty or is the source 

          17  of the evidence or whatever -- however one is formulating the 

          18  question.

          19        THE COURT:  Well, it isn't some construct, it isn't 

          20  something related to other evidence suggesting he may be the 

          21  responsible party?

          22        THE WITNESS:  No.  The other evidence would come in 

          23  from modifications of the prior probability by various 

          24  likelihood ratios.  

          25        Now, the -- one of the problems, as we discussed last 

          26  week, is that in the case of DNA evidence we can put real 

          27  numbers on to likelihood ratios, but in the case of other 

          28  kinds of evidence, for example, an eye witness 
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           1  identification, it is very hard to know how to put a number 

           2  on to a likelihood ratio.  The -- the mental likelihood ratio 

           3  that you might use would -- is likely to be different than a 

           4  mental likelihood ratio that I would use.  So, um, again, 

           5  this constitutes one of the problems with the incorporation 

           6  of Bayesian logic or Bayesian theory in a legal sense.

           7        MR. LYNCH:  Are you finished, Judge?

           8        THE COURT:  I'm willing to try to be educated, but it 

           9  just strikes me that I don't see in any of this anyway that 

          10  we can calculate what the other evidence is worth, and how 

          11  you can use that as a -- as a equation formula or anything 

          12  else.  I just don't know what benefit we are going to get out 

          13  of exploring that.

          14        MS. SCHUBERT:  Judge, the other objection I have is 

          15  that this same theory was out there at the time the product 

          16  rule was found to be generally accepted.  I don't know why we 

          17  continue to talk about something that is not admitted into 

          18  California.  I mean, we can sit here all day and say this 

          19  theory has been discussed before the product rule, after the 

          20  product rule, but it doesn't assess the general acceptance of 

          21  whether or not Bayesian is generally accepted.

          22        THE COURT:  Well, I certainly don't want to spend a day 

          23  on Bayesian theories.  At least as I have seen them at this 

          24  point I don't know how fruitful it is.  I don't know -- um, 

          25  see, you are smarter than I am on this subject or better 

          26  informed, whatever the proper analysis is, I don't know that 

          27  Bayesian theories have been rejected by the product rule or 

          28  that those two things are emphathetical.  I haven't heard 
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           1  that stated previously but that may be my limitation.  So I 

           2  don't know, but I don't sense that these -- this kind of a 

           3  level of theory, if it is going to take us hours to go 

           4  through, is going to be worth it.

           5        MR. LYNCH:  Your Honor, I'm about to put some -- 

           6        THE COURT:  Some meat on the bones.

           7        MR. LYNCH:  -- some meat on the bones.  This was just 

           8  the one-on-one part of it. 

           9  Q.    (By MR. LYNCH)  Doctor, you read the expert declaration 

          10  by San Izabel (phonetic); is that correct?

          11  A.    Yes.

          12  Q.    Do you recall his discussion of the Bayesian theory 

          13  regarding cold hit cases?

          14        MS. SCHUBERT:  I'm going to object to hearsay, Judge, 

          15  unless he has considered it for his purpose of his own 

          16  opinion.  I believe the declaration is hearsay since 

          17  Dr. Izabel (phonetic) isn't going to come into this hearing.

          18        MR. LYNCH:  I haven't asked a question yet, I just 

          19  asked if he read it and recalled it.

          20        THE COURT:  I will permit you to ask him if he has read 

          21  it and recalled it.

          22  Q.    (BY MR. LYNCH)  Do you recall reading that?

          23  A.    Yes.

          24  Q.    And do you -- do you recall reading comments that he 

          25  put in there attributed to Professor Donald Berry?

          26  A.    I remember he mentioned, um, Donald Berry.  I don't 

          27  remember exactly what he said about Berry.

          28  Q.    Okay.  Do you know what Professor Berry's thoughts are 
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           1  on this subject?

           2  A.    Uh -- 

           3        MS. SCHUBERT:  Well, I will object to hearsay.

           4        THE COURT:  Well, if -- is he -- I guess he needs some 

           5  foundation.  

           6        Is Berry somebody recognized as an authority in this 

           7  field?

           8        THE WITNESS:  Um, Berry has written, over the last 

           9  decade, several articles that I'm aware of on interpretation 

          10  of evidence.  As I recall, not having read any of Berry's 

          11  work for several years now, um, he has a generally Bayesian 

          12  line of approach.

          13        THE COURT:  Well, is he considered somebody you would 

          14  quote or cite in this area of science?

          15        THE WITNESS:  Well, he's a -- a legitimate 

          16  statistician, but, um, I think a lot of his commentary has 

          17  not been given the same attention say as the Balding and 

          18  Donnelly, the Weir and Everett and the, um -- and some of 

          19  the -- who have been generally the more outspoken and broadly 

          20  quoted, um, people in this area. 

          21  Q.    (By MR. LYNCH)  Would it be fair to say that Professor 

          22  Berry joins in with or endorses the approach by Balding and 

          23  Donnelly when it comes to suspect -- when it comes to cold 

          24  hit cases?

          25  A.    Actually, I do not know.

          26  Q.    Okay.  Would you agree that in terms of cold hit cases, 

          27  um, the groups that espouse the Bayesian theory suggest -- 

          28  I'm going to write it out on a yet-to-be-marked exhibit --  
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           1  suggests that the prior probability be attributed as 1 over 

           2  the suspect population size times the likelihood ratio which 

           3  gives the posterior -- do you call it odds or probability?

           4  A.    Uh, you could do it either way.

           5  Q.    I have no room so I will put odds.  

           6        Would you agree that, in essence, those are espousing 

           7  the Bayesian approach suggest that that is the calculation 

           8  that gives meaning to the weight of evidence in a suspect -- 

           9  in a DNA database search?

          10  A.    Uh, all right, this is the general formulation that 

          11  they have used to qualify the 1 over the suspect population 

          12  size.  Um, that would be in a Bayesian formulation, the prior 

          13  probability.  

          14        In this case the hypothesis that is being addressed is, 

          15  um, that a sample came from a particular individual.  So if, 

          16  um, one starts with a prior of a sample coming from a 

          17  particular individual one can use 1 over and it is completely 

          18  random and one can use the probability 1 over the suspect, 

          19  um, population size as, um, a prior probability which is then 

          20  modified by a likelihood ratio.

          21  Q.    It's fair to say that the Balding/Donnelly/Everett/Weir 

          22  crowd are suggesting that this is the most appropriate way to 

          23  present evidence or to signify the weight of evidence in a 

          24  cold hit case?

          25  A.    Uh, this is a way that they have presented to look at 

          26  evidence or to think about evidence both in cold hits and in 

          27  the probable cause situation.  Um, this is a general Bayesian 

          28  approach as we have previously discussed.  
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           1        For, um, presentation in court, um that is another 

           2  question.  I -- sometimes you think about problems in 

           3  different ways than the way that you present them to -- to 

           4  someone who you are trying to help understand the nature of 

           5  the problem.  So I could not state with assurance what, um, 

           6  Balding and Donnelly actually say with regard to what should 

           7  be presented in court.  

           8        To the extent that they espouse a Bayesian approach and 

           9  that the Bayesian approaches have generally been rejected by 

          10  people who actually present evidence in court, I would say 

          11  that their approach is more, um, attune to thinking about 

          12  evidence than it is to actual presentation of evidence in 

          13  court.

          14  Q.    You would agree though that in their presentation, 

          15  their articles, they talk about alternative methods being 

          16  prejudicial to a defendant.  They -- they couch their 

          17  arguments and their justifications in terms of criminal 

          18  trials and defendants, correct?

          19  A.    Yes.  The -- the overall notion guiding force 

          20  throughout all of this is an effort to try to present the 

          21  evidence in the most conservative way.  The most conservative 

          22  way is defined here as the way that is, um, least prejudicial 

          23  against the defendant in the case.  So you bend over 

          24  backwards, if you will, to, um, state lower probabilities 

          25  rather than high probabilities.  High probabilities would be 

          26  more probative, um, or more damaging to the defendant.

          27  Q.    But you agree though that when they are presenting 

          28  their articles in their papers they are suggesting this is 
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           1  directly relevant to a criminal case?

           2  A.    Yes.

           3  Q.    It is not abstract?

           4  A.    No.  Well, their formulations are often abstract, but 

           5  what they are trying to point out is ways of thinking about 

           6  the evidence so that one does not present the evidence in a 

           7  bias way or in a -- in a way that is inappropriately damaging 

           8  to the defendant.

           9  Q.    And the supporters of the Bayesian approach actually 

          10  suggest that the NRC II method is actually too conservative, 

          11  too generous to a defendant, correct?

          12  A.    Uh, well, some.  Balding and Donnelly in particular and 

          13  Weir and Everett in their book on Interpretation of DNA 

          14  Evidence both make that argument, yes.

          15  Q.    Okay.  Suspect population size in the case of a 

          16  database search with the assumption that -- that there is no 

          17  other indication of who is -- um, who is the source of the 

          18  sample, the suspect population size would be the number of 

          19  people who could possibly have committed the crime, is that 

          20  fair to say, adult males?

          21  A.    That would be one interpretation of the suspect 

          22  population size.

          23  Q.    Okay.  And then, um, various people have suggested 

          24  whether the appropriate suspect population size is the size 

          25  of the city and surrounding areas or whether it's the number 

          26  of people in the state or whether it's the number of people 

          27  in the country, correct?  There is some disagreement as to 

          28  how large you should make the suspect population size?
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           1  A.    Well, this -- this gets at one of the critical issues, 

           2  how does one define the suspect population size.  One could 

           3  use, as you have stated, different kinds of numbers; the male 

           4  population, um, in the local area, in the city, in a region, 

           5  in a state, in the country, in the world.

           6  Q.    Okay.  But as far as the people who are putting forward 

           7  this theory, without strictly defining which suspect 

           8  population to use, they all agree that that is the 

           9  Bayesian -- um, that that Bayesian approach is the, um, 

          10  appropriate method of analyzing the DNA match?

          11  A.    It -- if they are Bayesians, yes, they do.

          12  Q.    Balding, Donnelly, Everett, Weir?

          13  A.    At least that they look upon this as an appropriate way 

          14  to think about the evidence if not an appropriate way to 

          15  present the evidence.

          16  Q.    Excuse me, I'm looking for a citation here.  

          17        Now, I'm showing to you pretrial Y, I believe, an 

          18  article by Balding and Donnelly in the Journal of Forensic 

          19  Sciences, 1997.  In that they state, There is a broad 

          20  consensus that the appropriate method for qualifying the 

          21  strength of DNA evidence is through likelihood ratios.  

          22        Do you agree with that statement?

          23  A.    Uh, no, I do not agree with that statement.  There is 

          24  broad consensus or there may be consensus among statisticians 

          25  that this is the best way to quantify DNA evidence, but most 

          26  of the people who work in the trenches do not use likelihood 

          27  ratios and -- 

          28        THE COURT:  Do not use what?
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           1        THE WITNESS:  Likelihood ratio.

           2        THE COURT:  Okay.

           3        THE WITNESS:  And likelihood ratios, to the best of my 

           4  knowledge, are rarely used in court, largely for the reasons 

           5  that we have discussed, the potential for their 

           6  misinterpretation.

           7  Q.    (By MR. LYNCH)  So you would qualify -- you would agree 

           8  with that statement, There is a broad consensus in the 

           9  statistical scientific community, that is a bad way of 

          10  phrasing that -- strike that.  

          11        There is a broad consensus in the academic statistical 

          12  community that likelihood ratios are the most appropriate 

          13  method in DNA analysis?

          14  A.    I'm not even sure that I could speak for the academic 

          15  statistical community because I would guess that there would 

          16  be people, although not as broadly published as Balding and 

          17  Donnelly, who do not or who generally reject the likelihood 

          18  approach and would go with a more frequentist sort of 

          19  presentation.

          20  Q.    Okay.  So not unanimous but generally most of the 

          21  community we're talking about, statistical community?

          22  A.    Suffice it to say that there are a substantial number 

          23  of statisticians who prefer a likelihood approach.

          24  Q.    A majority?

          25  A.    I couldn't say.  I'm not sure that anyone has ever 

          26  conducted a ballot on that issue.

          27  Q.    Did you read the chapter on presenting evidence by 

          28  Everett and Weir?
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           1  A.    Yes.

           2  Q.    You would agree that it, throughout the whole chapter 

           3  on presenting evidence, endorses a likelihood ratio approach, 

           4  correct?

           5  A.    Yes.  Both Everett and Weir are proponents of using 

           6  likelihood ratios. 

           7  Q.    The chapter on presenting evidence is talking about 

           8  presenting evidence in court to a jury in a criminal trial, 

           9  correct?

          10  A.    Typically, yes.

          11  Q.    Okay.  And their final recommendation is that a 

          12  likelihood ratio should be used; is that fair to say?

          13  A.    Uh, I think that that's what they say at the end, but 

          14  I'm sure that you can show me the paragraph or exact 

          15  statement where they make their conclusion.

          16  Q.    Well, I'm just asking for a general -- generally 

          17  throughout that chapter they endorse and conclude that, um, 

          18  likelihood ratios should be presented to the jury?

          19  A.    I -- I believe that they do, although I know some of 

          20  Ian Everett's publications also use the random match 

          21  probability as well as likelihood ratios.

          22  Q.    Did you say you had read Morton's article, The DNA 

          23  Endgame?

          24  A.    Uh, some number of years ago.  I haven't read it 

          25  recently, and I don't really remember the details of it.

          26  Q.    I will show you page 493.  Unless evidence about a 

          27  trawl is presented with the appropriate -- I'm not right.     

          28        Unless evidence about a trawl is presented with the 
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           1  appropriate likelihood ratio, or preferable the trawl 

           2  evidence is replaced by an independent marker panel, a 

           3  criminal database cannot function without prejudice to the 

           4  defendant. 

           5        Do you agree that what he is saying there is that -- we 

           6  will take out the part where he endorses the NRC I method.  

           7  Do you agree that the essence of that statement is that to 

           8  use the frequentist approach would be prejudicial to a 

           9  defendant in a criminal trial?  Is that essentially what he 

          10  is saying?

          11        MS. SCHUBERT:  I will object as vague.  Any DNA 

          12  evidence is prejudicial if we offer it.

          13        THE COURT:  I agree.  I will sustain it.

          14  Q.    (BY MR. LYNCH)  Do you agree that the essence of that 

          15  statement, removing the endorsement for NRC I, is that using 

          16  the frequentist approach would be unnecessarily prejudicial 

          17  or misleading to the defendant?

          18        MS. SCHUBERT:  Same objection.

          19        MR. LYNCH:  Your Honor, he uses the term prejudice, and 

          20  I'm asking this witness to try and put that into context.

          21        THE COURT:  Well, forgive me, I'm trying to understand.  

          22  So where are we up here?  Would you give me a sentence 

          23  telling me exactly where we are?

          24        MR. LYNCH:  Right here.

          25        THE COURT:  Okay.  Unless evidence about a trawl is 

          26  presented with the supportive -- with the appropriate 

          27  likelihood ratio, or preferably the trawl evidence is 

          28  replaced by an independent marker panel, a criminal database 
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           1  cannot function without prejudice to the defendant.  So we 

           2  are eliminating part of that.  

           3        Well, first, you know, I have only recently heard what 

           4  a frequentist is, and I haven't really had it explained to 

           5  me.  And I have just recently heard what a Bayesian may be, 

           6  and I haven't had that explained to me.  So the question is 

           7  unintelligible right now.

           8  Q.    (BY MR. LYNCH)  So would you say a frequentist would 

           9  generally put forward the random match probability not --

          10  A.    Well, yes.  That would be the typical approach that a 

          11  frequentist would use.  

          12        Um, strictly speaking, a frequentist would also not 

          13  state probabilities that are beyond the range of that which 

          14  can be impurically tested.  So, um, one in one hundred 

          15  billion, billion would not be a number that a frequentist 

          16  would tend to use because that is a number that we have no 

          17  way of verifying by experimental task.

          18  Q.    Okay.  And it would be fair to say that a Bayesian 

          19  would present -- a Bayesian is somebody who supports, um, 

          20  presenting statistical evidence in the form that we have on 

          21  the yet-to-be-marked exhibit; 1 over suspect population size 

          22  times the likelihood ratio equals the posterior odds?

          23  A.    Or more generally a prior probability times the 

          24  likelihood ratio gives a posterior probability.

          25  Q.    Okay.  And would you agree that the essence of the 

          26  statement that we have been talking about by Mr. Morton, um, 

          27  is that using the frequentist approach or just presenting the 

          28  random match probability, um, would be misleading to the 
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           1  prejudice of the Defendant?

           2        THE COURT:  Are you asking him if he agrees that 

           3  presenting a random match probability would be unfairly 

           4  prejudicial to the defendant?  Is that what -- is that your 

           5  question?

           6        MR. LYNCH:  No.  I'm not asking if he agrees, I'm 

           7  asking if that is essentially what Mr. Morton is saying here, 

           8  and then I would ask him if he agrees with that. 

           9        THE WITNESS:  Well, it seems to me that what he is 

          10  saying has a more limited interpretation than what you have 

          11  presented.  He's saying that one should use an appropriate 

          12  likelihood ratio.  If one doesn't then the database cannot 

          13  function without prejudice to the defendant.  

          14        Um, he is then making some recommendations as to what 

          15  the -- what he considers to be an appropriate likelihood 

          16  ratio.  I'm not sure, um, where a random match probability 

          17  statement falls within the framework of what is contained in 

          18  the paragraph that is shown there.

          19  Q.    (BY MR. LYNCH)  I will show you pretrial V, which is 

          20  the DAB Article, and ask you to read out the paragraph that 

          21  starts, Bayesian inference.  Can I get you to read that 

          22  aloud?  I'm sorry. 

          23  A.    Bayesian inference, which accounts for information 

          24  other than the DNA evidence, also could be applied.  Bayesian 

          25  approaches sometimes require knowledge of circumstances 

          26  beyond the domain of the DNA scientist and have not been 

          27  addressed in U.S. criminal courts for DNA analysis.  The DAB 

          28  believes it is for the courts to decide whether or not 
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           1  Bayesian statistics are solely the responsibility of the 

           2  trier of fact.  The DAB recognizes that these different 

           3  approaches can be applied as long as the question to be 

           4  answered and the assumptions underlying the analyses are 

           5  clearly conveyed to the trier of fact.

           6  Q.    Do you agree with the last statement, That these 

           7  different approaches can be applied as long as the question 

           8  to be answered and the assumptions underlying the analyses 

           9  are clearly conveyed to the trier of fact?

          10  A.    Yes.  I mean, this is what we have been discussing for 

          11  the last several days.

          12  Q.    I'm afraid we may have to break into the world's worse 

          13  reproduction here from microfiche, the Stockmarr article.  

          14  I'm going to show you page 671 which I believe is the front 

          15  page.  We will see if -- well, we are going to have to ask 

          16  you to read that yourself rather than the overhead and do 

          17  your best.  I don't know if you can even read that.  You can 

          18  try and read the -- these claims.  

          19        Do you see that?

          20  A.    I was looking at the context.

          21  Q.    Okay.  Why don't you start with, Furthermore. 

          22  A.    Okay.  I can try to read this because the, um, print is 

          23  not terribly clear.  

          24  Q.    Can you start with, Furthermore?  

          25  A.    Furthermore, it has been argued -- I think -- that the 

          26  recommendation given in the NRC II report is in conflict with 

          27  the generally accepted principal that the DNA evidence should 

          28  be evaluated through a likelihood ratio.  These claims may be 
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           1  very serious to persons suspected of a crime and taken to 

           2  trial because of identification through a database search, 

           3  and they are virtually unopposed in the literature when the 

           4  point of view is taken that the DNA evidence should be 

           5  evaluated statistically through a likelihood ratio.

           6  Q.    Can you give us your opinion as to what Stockmarr is 

           7  saying in that section that we have recorded there?

           8  A.    To tell the truth, I'm not quite sure what he is 

           9  saying.

          10        THE COURT:  I'm glad to hear that because I wasn't 

          11  quite sure what he was saying either.

          12  Q.    (By MR. LYNCH)  Does he assert that the principal that 

          13  DNA evidence should be evaluated through a likelihood ratio 

          14  is a generally accepted principal?

          15        MS. SCHUBERT:  I'm going to object to that as vague.  

          16  Generally accepted in criminal courts or just among 

          17  scientists?  Vague as to what it is generally accepted for.

          18        THE COURT:  All right.  Let's focus on what we mean by 

          19  generally accepted.

          20  Q.    (By MR. LYNCH)  Do you have any understanding as to 

          21  what he means when he says that it is generally accepted?

          22  A.    Uh, in this particular case I think he is, um, 

          23  referring to a general acceptance by a group of statisticians 

          24  that DNA evidence should be evaluated through a likelihood 

          25  ratio.

          26  Q.    Okay.  And do you agree that he states -- um, just read 

          27  the last couple of lines before the next paragraph break and 

          28  answer the question, Do you agree that it is his general 
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           1  opinion in the paper that the route taken by Balding and 

           2  Donnelly is inappropriate?  He use the term "inappropriate" 

           3  himself, correct?

           4  A.    Yes.

           5  Q.    And that is the general stance he takes?

           6        THE COURT:  Just one second.  I thought you were asking 

           7  him to read some additional part of the article.

           8        MR. LYNCH:  I was asking him to read that before he 

           9  answered the question.

          10        THE COURT:  Yeah.  Well, it's very hard to read.  I 

          11  don't know if he has been able to read it in the second he 

          12  got.

          13        THE WITNESS:  Oh, no.  It is, quote, As a consequence 

          14  it will be argued that the route taken in or by Balding and 

          15  Donnelly, 1996, is inappropriate, end quote.

          16  Q.    (By MR. LYNCH)  And from your recollection, reading 

          17  probably a better copy of this article -- 

          18        THE COURT:  By the way, does anybody have a better copy 

          19  of this article?

          20        MR. LYNCH:  I'm working on it, your Honor.

          21        THE COURT:  Because it's very frustrating to try to 

          22  read it.

          23        MR. LYNCH:  Yes, it is.

          24  Q.    (By MR. LYNCH)  Would you agree that what Stockmarr 

          25  essentially does in his paper is argue that Balding and 

          26  Donnelly's approach is inappropriate?

          27  A.    Yes.  He presents an alternative likelihood ratio to 

          28  the likelihood ratios that Balding and Donnelly present.
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           1  Q.    I'm afraid coming in second place for poor copies is 

           2  another Biometrics article -- um, excuse me -- letter by 

           3  Mr. Dawid.  

           4        Did you indicate that you had read that article?

           5  A.    I think I had read it some time ago.  I'm familiar with 

           6  Dawid, but I do not remember, um, what he -- what his exact 

           7  position was.

           8  Q.    Um, could I ask you to read that -- well, no, that 

           9  letter is long.  Um, let me highlight you to some certain 

          10  points.  If I could just ask you to read to yourself from 

          11  there (indicating).

          12  A.    Okay.

          13  Q.    Would it be fair to say in the introductory paragraph 

          14  that the Dawid letter basically says that Stockmarr is in 

          15  agreement with NRC II, but this is in serious conflict with 

          16  other treatments -- in quotes, serious conflict with other 

          17  treatments?

          18  A.    Uh, yes.

          19  Q.    Okay.  So Dawid is saying that Stockmarr is aligned 

          20  with NRC II but that is in serious conflict with other 

          21  treatments?

          22  A.    Uh, yes.  To -- to be more explicit, um, I wish to 

          23  elaborate on and extend some of their arguments for rejecting 

          24  Stockmarr's opinions.  Although his mathematics are 

          25  essentially correct, his logic is faulty, properly 

          26  interpreted his own analysis undermines rather than supports 

          27  the conclusions he draws and supports rather than the views 

          28  he criticizes.
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           1  Q.    So this letter then is a criticism of Stockmarr 

           2  specifically and in general the NRC II method?

           3  A.    Uh, well, specifically of Stockmarr.  Um, I would have 

           4  to read it again to determine whether a specific comment is 

           5  made about NRC II, although it is so that Stockmarr wrote --  

           6  presented a more formal, um, mathematical analysis of the 

           7  position that was used in the NRC II report.

           8  Q.    Okay.  You agree that he accuses Stockmarr of making a 

           9  fundamental logical error when he suggests that the court can 

          10  replace certain hypothesis?

          11  A.    Well, I think to say accuses is not quite the -- the 

          12  language of this response.  Um, he states that Stockmarr 

          13  makes a fundamental logical error when he suggests that the 

          14  court can replace these hypothesis by HP and HD --  

          15  parenthetically, HP and HP refers to hypothesis for the 

          16  prosecution and hypothesis for the defendant -- and still 

          17  uses the resulting likelihood ratio as if it were directly 

          18  relevant to the case against Smith.

          19  Q.    So it would be fair to say that Dawid is supporting or 

          20  endorsing Balding/Donnelly/Everett/Weir's Bayesian approach 

          21  for database searches?

          22  A.    Yes.  But, again, coming back to the point about 

          23  Bayesian approach as a style of thinking as opposed to a form 

          24  of presentation, um, on the page 978 farther down the page it 

          25  states, It is generally regarded as desirable that excerpts 

          26  of testimony of statistical evidence be phrased in terms of 

          27  likelihoods rather than posterior probabilities.  Thus, 

          28  Everett, et al, 2000, states that the weight of the evidence 
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           1  should be represented by the likelihood ratio, not the 

           2  posterior odds.  

           3        Now, a true Bayesian would present it in terms of the 

           4  posterior odds.  So it's important to distinguish between 

           5  likelihood ratio approaches that are limited to likelihood 

           6  ratios and full-blown Bayesian approaches which carry 

           7  everything through from the prior through the likelihood 

           8  ratio to the posterior.

           9  Q.    So Dawid is critical of Stockmarr's approach, but does 

          10  not necessarily fully endorse a full Bayesian calculation?

          11  A.    It would appear from that statement, yes.

          12  Q.    Okay.  And I don't know if we asked this before, who is 

          13  Mr. Dawid?  Are you familiar with his qualifications?

          14  A.    He is a statistician.  Um, one would guess from the 

          15  name from Whales, but I -- I actually don't know.  If you 

          16  could look at the sheet and see where he is from.

          17  Q.    University of College London.  

          18        Does that refresh your recollection?

          19  A.    Yes.  That -- that is certainly a reputable 

          20  institution.

          21  Q.    You don't know him by name?

          22  A.    No.  Other than the article or two that he has written 

          23  I did not know him.

          24  Q.    You say University of College London is a respected 

          25  institution?

          26  A.    Yes.  I -- I -- 

          27  Q.    Okay. 

          28  A.    I do know several people there, but they are not in the 
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           1  forensic domain.

           2  Q.    And Biometrics is a reputable journal?

           3  A.    Yes.

           4  Q.    And it would be fair to say that in his response -- I 

           5  don't know if you read that -- but Mr. Stockmarr responds to 

           6  Dawid's article and responds by criticizing Dawid's treatment 

           7  and saying his approach is wrong?

           8  A.    Uh, without going into detail, yes.

           9  Q.    He uses the terms "not correct" and "incorrect" 

          10  throughout that letter?

          11  A.    I would have to read the letter again to know the exact 

          12  language he uses, but he does reply -- this is the typical 

          13  sort of academic debate.  A paper is published, somebody 

          14  disagrees with the way -- with the logical or interpretation 

          15  of the paper, they write a response, and then the first 

          16  author has an opportunity to respond to that.  It is very 

          17  typical in academic disputations.

          18  Q.    They disagree though?

          19  A.    Yes.

          20        MR. LYNCH:  Your Honor, is this a good time to take a 

          21  break?  I think I may be done, but I want to consult with 

          22  Co-counsel.

          23        THE COURT:  Fine.  That is just about where we are.  

          24  All right.  It's 10:30, folks, we will take a 15-minute 

          25  recess. 

          26                            ---oOo---

          27

          28
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         1                               ---o0o---

         2               (Proceedings resumed after reporter switch

         3                         and a morning break.)

         4                               ---o0o---

         5          THE COURT:  All right.  Let's get ourselves set up and 

         6    we'll continue.  You've mastered the equipment.

         7          All right.  The record will show all necessary parties 

         8    are present and Dr. Sensabaugh has resumed the witness stand. 

         9          MR. LYNCH:  Your Honor, I have no more questions at this 

        10    time.  Thank you. 

        11          THE COURT:  Okay. 

        12          MS. SCHUBERT:  If I can get a minute to get a couple 

        13    exhibits, Judge.

        14          THE COURT:  Okay. 

        15                                (Pause.)

        16                       REDIRECT EXAMINATION

        17    BY ANNE MARIE SCHUBERT, Deputy District Attorney:

        18    Q     Dr. Sensabaugh, let me ask you this.  Mr. Lynch spent 

        19    most of this morning and part of the time last week talking to 

        20    you about the various different theories that are out there in 

        21    the scientific field such as likelihood ratio, the Bayesian 

        22    approach of prior probability, the random match probability.  

        23    Is it fair to say that these same theories have been out in the 

        24    forensic community for several years, well before the 

        25    initiation into cold hit cases?

        26    A     Oh, yes.  Yes.  I mean the argument -- or discussion 

        27    about the likelihood ratios goes back -- and Bayesian 

        28    approaches goes back at least 30 years to my knowledge.
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         1    Q     Okay.  And these same discussions -- let me ask you this.  

         2    Have you previously testified in other types of Kelly-Frye 

         3    hearings whether or not the product rule was generally accepted 

         4    in the scientific community?

         5    A     Yes.

         6    Q     Of these same discussions -- or were these same 

         7    discussions about likelihood ratios, Bayesian concepts, were 

         8    they also discussed in the form of whether or not the product 

         9    rule was generally accepted?

        10    A     Yes.

        11    Q     Have there been many, many articles written on the 

        12    various statistical interpretations in forensic cases using 

        13    likelihood ratios or Bayesian approaches?

        14    A     There have been a number of articles written from those 

        15    various approaches, yes.

        16    Q     And despite those articles would you still agree that -- 

        17    and those discussions among the statisticians that the product 

        18    rule is generally accepted in the forensic case setting of DNA 

        19    analysis?

        20    A     Yes.  And in the marketplace of ideas, as it were, it has 

        21    been found to be the easiest to work with and the easiest to 

        22    explain to a lay audience.

        23    Q     So in terms of the random match probability, you would 

        24    agree that the -- part of the reason it's generally accepted is 

        25    because, unlike likelihood ratios and Bayesian, it does not 

        26    enter into a misleading interpretation for the jury?

        27    A     Well, it is easier to avoid misinterpretations using that 

        28    approach than it is using some of the other approaches.
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         1    Q     Back in -- before the days when you testified as to the 

         2    product rule being generally accepted in the general sense of 

         3    DNA cases, the fact that there was different theories out 

         4    there -- the likelihood ratio, Bayesian -- did that necessitate 

         5    what you would call a controversy as to what was appropriate, 

         6    what was scientifically acceptable?

         7    A     No.  I think going back to the very first day of 

         8    testimony, these were -- different approaches that were 

         9    suggested as ways of thinking about evidence, ways of thinking 

        10    about the analysis of evidence.  And in some cases using a 

        11    likelihood approach forces one to think about alternative 

        12    hypotheses.  And there are a group of people who believe that 

        13    before one undertakes any analysis at all of any kind of 

        14    evidence, one should always consider the alternative hypotheses 

        15    and present it as a form of discipline, of analytical 

        16    discipline, thinking in a likelihood context.  So these notions 

        17    have been around for some time, but they generally in this 

        18    country at least have not gained weight for presentation in 

        19    court.

        20    Q     Okay.  Now the different authors that have been mentioned 

        21    here today, for instance, Balding and Donnelly, are those two 

        22    types of statisticians that have always maintained well before 

        23    the database of cold hits that likelihood ratio should be 

        24    considered in the presentation of evidence?

        25    A     Yes.  I wouldn't say they're different types of 

        26    statisticians.  They're different individuals who happen to be 

        27    statisticians.

        28    Q     Well, different individuals, yes.  I hope they're 
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         1    different types of individuals.  But --

         2    A     But they've generally taken a likelihood and/or Bayesian 

         3    approach.

         4    Q     Okay.  How about some of the other people that we talked 

         5    about today?  I don't know if you know about Anders Stockmarr, 

         6    whether he's always been the type of individual to advocate a 

         7    likelihood ratio.

         8    A     I am unfamiliar with Stockmarr beyond this particular 

         9    paper.  And so I have no idea what his -- his general 

        10    orientation is.

        11    Q     And I think you said the other day, correct me if I'm 

        12    wrong on this, but Stockmarr was somewhat of an unknown in the 

        13    field of statistics?

        14    A     Well, he certainly was not known to me before this 

        15    particular paper.  I have -- I am not a reader of the 

        16    statistical literature in general, so he may have published 

        17    elsewhere that I'm not familiar with.

        18    Q     What about Evett and Weir?  What they're -- before the 

        19    days of cold hit days what were their philosophies on 

        20    statistical interpretations?

        21    A     Both tend to follow a Bayesian approach, although as 

        22    explicitly stated in the quotation I read a few moments ago, 

        23    even though they tend to be Bayesians they do not present 

        24    evidence in a Bayesian format but rather in the form of a 

        25    likelihood ratio.  Ian Evett has been a strong proponent of 

        26    likelihood ratios for many years, going back well before DNA 

        27    evidence, for that matter, into the realm of glass analysis, 

        28    for example.
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         1    Q     Well, in fact, isn't it also, as far as you know, true 

         2    that the concept of like Bayesian is -- doesn't just apply to 

         3    theoretical concepts, it doesn't just apply to forensic DNA, 

         4    but it has been attempted to be applied to other types of 

         5    forensic evidence such as maybe serology, basic serology or 

         6    other types of evidence in a courtroom?

         7    A     Yes.  And for that matter, Bayesian analyses are used in 

         8    other domains as well.

         9    Q     And --

        10          MR. LYNCH:  Your Honor, I don't believe the witness had 

        11    finished.

        12          MS. SCHUBERT:  I'm sorry.  That's fine.

        13          THE WITNESS:  Other domains such as weather forecasting, 

        14    that sort of thing.

        15    Q     (By MS. SCHUBERT)  I want to show you a page here out the 

        16    of in NRC-1 report and ask you if you would agree -- this is 

        17    page 85, and this deals with --

        18          THE COURT:  What page is this?

        19          MS. SCHUBERT:  Page 85, Judge.  This is NRC --

        20          THE COURT:  Of what exhibit?

        21          MS. SCHUBERT:  NRC-1 report, which is not an exhibit. 

        22    Q     I'm just going to ask you whether or not you would agree 

        23    that no forensic laboratory in this country has to NRC-1's 

        24    knowledge used the Bayesian method to interpret the 

        25    implications of DNA matches in criminal cases?

        26    A     That is correct.

        27    Q     That existed in 1992 and currently exists, correct?

        28    A     It is more or less the case today.  There's more 
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         1    awareness of Bayesian or -- and likelihood ratio approaches, 

         2    but in the form of writing reports for presentation in court 

         3    and actual presentations in court the -- neither Bayesian nor  

         4    likelihood ratios have found much currency.

         5    Q     Okay.  Just to kind of support what you were taking about 

         6    the Bayesian concept, I'm going to show you page 201 of NRC-2, 

         7    this paragraph here where it starts "as noted in this chapter 

         8    five --"

         9          THE COURT:  Where are we now?

        10          MS. SCHUBERT:  I'm on NRC-2, Judge.

        11          THE COURT:  Okay.

        12    Q     (By MS. SCHUBERT)  And would you agree that this 

        13    paragraph --

        14          THE COURT:  On what page?

        15          MS. SCHUBERT:  This is page 201, Judge.

        16          THE COURT:  Okay. 

        17    Q     (By MS. SCHUBERT)  That this particular paragraph starts 

        18    talking about posterior odds that the defendant is the source 

        19    or the likelihood ratio times the prior odds, correct?

        20    A     Yes.

        21    Q     This is a general discussion of the Bayesian theory, 

        22    correct?

        23    A     Yes.

        24    Q     Would you also agree that there's a number of citations 

        25    to various articles -- one in '95, symposium '91, another 

        26    individual by the name of Kaye in 1988.  Would you agree with 

        27    that?

        28    A     Yes.
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         1    Q     Now I'm going to go to page 202.  Would you agree that 

         2    part of the issues of the Bayesian approach are referenced here 

         3    that quote "but that that procedure raises serious questions 

         4    about a jury's ability to translate belief into numbers."  Do 

         5    you agree that that's part of the problem with the Bayesian 

         6    theory?

         7    A     That, and my own view also the difficulty in trying to 

         8    explain a Bayesian approach to a lay audience.

         9    Q     Okay. 

        10    A     And hence, the potential for confusion when a Bayesian 

        11    approach is used.

        12    Q     Would you agree with -- down here in this footnote where 

        13    there's a mention of the fact that part of the problem with the 

        14    Bayesian theory is that it may in fact the presumption of 

        15    innocence that are you assuming some prior probability of 

        16    guilt?

        17    A     Yes.  That is stated in a footnote State v. Skipper, 228 

        18    Connecticut 610, 637 -- that's a separate citation.  338 (sic) 

        19    Connecticut 610, 1994.

        20    Q     Thank you.  I'm going to show you page 8 of NRC-2's 

        21    report, recommendation 6 point -- well, the comments under 

        22    recommendation 6.1.  Would you agree that scientifically valid 

        23    testimony about matching DNA can take many forms?

        24    A     That is a correct statement --

        25    Q     And --

        26    A     -- quoting from the book.

        27    Q     Okay.  And really, would you agree that the gist of that 

        28    paragraph is that there are many different theories of 
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         1    statistical interpretation, but ultimately it is for the court 

         2    or the legislature to decide what is the most appropriate in 

         3    the criminal justice system?

         4    A     I wouldn't say theories, I would say approaches.  But 

         5    yes, there are different approaches to the way DNA evidence can 

         6    be presented.  And usually that which is most straightforward 

         7    is what people opt for.  It may be modified as considered 

         8    appropriate legislatively or judicially.

         9    Q     Okay.  And would you agree that the fact that there's 

        10    different approaches does not create a controversy as to what 

        11    is generally accepted?

        12    A     Correct.

        13    Q     I want to go back a little bit to last week when you 

        14    testified, if I can just try to jog your memory a little bit.  

        15    But do you recall Mr. Lynch asking you some questions about 

        16    calculations for relatives?

        17    A     Yes.

        18    Q     And if -- what the NRC-2 recommends in terms of that 

        19    specific scenario?

        20    A     Yes.  I don't remember the exact recommendation, but 

        21    there are several different formulations that one can use for 

        22    calculating chance matches given a relative.

        23    Q     Now I'm going to show you recommendation 4.4 of NRC-2 

        24    which is on page 123.  Are you aware familiar with the 

        25    recommendation 4.4 which states "if the possible contributors 

        26    of the evidence sample include relatives of the suspect, DNA 

        27    profiles of those relatives should be obtained.  If these 

        28    profiles cannot be obtained, the probability of finding the 
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         1    evidentiary profile in those relatives should be calculated 

         2    with formula 4.8 or 4.9." 

         3          MR. LYNCH:  I'm going to object to this line of 

         4    questioning.  It goes beyond to scope of this hearing.  I'm 

         5    aware that the witness in response to my questions did mention 

         6    that there was a way of dealing with relatives.  The only 

         7    import of the questions, however, was to clarify the meaning of 

         8    the random match probability.  We're going into a whole new 

         9    area here if we're starting to talk about this recommendation 

        10    here.

        11          MS. SCHUBERT:  Well, my concern is that Mr. Lynch started 

        12    raising the questions on what should we do with relatives and 

        13    random match doesn't apply if the people are related.  I want 

        14    to ask Dr. Sensabaugh if that possibility exists so that if 

        15    Mr. Robinson wants to testify or they want to try to infer that 

        16    maybe his brother did it, that the appropriate calculation 

        17    would not just be the random match probability, but the jury 

        18    could well be informed of this calculation as well.

        19          MR. LYNCH:  And as articulated, I believe that's beyond 

        20    the scope of this hearing.

        21          THE COURT:  Well, I don't know that it is beyond the 

        22    scope of this hearing.  You have not made a great emphasis on 

        23    the subject, but I've certainly heard testimony in your 

        24    examination about the some aspects of how a relative -- 

        25    possible relative affects the random match probability.  So I 

        26    trust we're not going to spend a lot of time on it, but I think 

        27    since it was opened up that you can explore it a bit.  So I'll 

        28    permit it.
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         1    Q     (By MS. SCHUBERT)  Dr. Sensabaugh, is it fair to say that 

         2    the particular formulas that you could use if we were to 

         3    hypothetically include relatives would be something that could 

         4    be provided in a cold hit case or a non-cold hit case?

         5    A     Yes.

         6    Q     And would you still nevertheless in a cold hit case in 

         7    addition to -- well, in addition to the calculation for 

         8    relatives provide the random match probability as well?

         9    A     Yes.  I mean this -- this gets at the question of the 

        10    rarity of a profile.  Or the rareness of a profile.  The random 

        11    match probability provides a measure of the rareness of a 

        12    profile in the population at large.  That is in a population of 

        13    randomly selected individuals. 

        14          The probability of obtaining a match in the case of a 

        15    cousin or an uncle or a brother, or the female equivalents 

        16    thereof if the case calls for it, would be also assessments of 

        17    the rarity of the profile in the limited context it could have 

        18    come from me or it could have come from my brother --

        19    Q     Okay.

        20    A     -- for example.

        21    Q     Now --

        22          THE COURT:  And there are formulas that have been 

        23    developed for dealing with that? 

        24          THE WITNESS:  Yes, there are.  These are very 

        25    straightforward genetic formulas.

        26          THE COURT:  Okay.  

        27    Q     (By MS. SCHUBERT)  Would you agree that those formulas 

        28    are generally accepted in the scientific community?
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         1          MR. LYNCH:  Same objection, your Honor.  We're going 

         2    beyond the scope.  Now we're getting into a Kelly hearing on 

         3    recommendation 4.4.

         4          MS. SCHUBERT:  Well, he raised the question about 

         5    relatives, and I don't want him to stand up here at the end of 

         6    this hearing and say well, what of the possibility that the 

         7    random match is not relevant now because it doesn't account for 

         8    relatives.

         9          THE COURT:  Well, I doubt we're going there, but I'll 

        10    permit it.

        11    Q     (By MS. SCHUBERT)  Are those calculations generally 

        12    accepted?

        13    A     Yes.

        14    Q     Now one of the other recommendations of the NRC-2 report, 

        15    you would agree, would be that the product rule should be 

        16    calculated -- I'm sorry, that the calculation of the profile 

        17    frequency should be calculated with the product rule, correct?

        18    A     Yes.

        19    Q     Okay.  And that's on page 122 here.  Are you familiar 

        20    with this language under 4.1 dealing specifically with the 

        21    recommendation that in general the calculation of a profile 

        22    frequency should be made with the product rule, correct?

        23    A     Yes.

        24    Q     Is it also true in that same recommendation that the 

        25    NRC-2 recommends that if the race of the person is known who 

        26    left the evidence behind, the database for the person's race 

        27    should be used.  And if they're not known, that we should use 

        28    all racial groups of possible suspects?
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         1          MR. LYNCH:  Again, we're going beyond the scope of this 

         2    hearing.  Seems like the district attorney is anticipating a 

         3    whole bunch of trial issues and trying to take care of them 

         4    here.

         5          MS. SCHUBERT:  Well, if I can be heard, Judge.

         6          THE COURT:  Yes, you can.

         7          MS. SCHUBERT:  My question to be presented to 

         8    Dr. Sensabaugh is to the fact that the felon database does not 

         9    separate out by races.  And the inference there is that the 

        10    NRC-2 was addressing two separate questions under 

        11    recommendation 4.1 versus 5.1.  And it infers they were dealing 

        12    with two separate issues. 

        13          THE COURT:  Well, I'm going to permit it, but I would 

        14    have to go back and read all of these to determine just how 

        15    relevant it is.  But I'll permit it rather than stop for that 

        16    purpose.  If I'm persuaded it's not relevant then it won't have 

        17    any significance.

        18    Q     (By MS. SCHUBERT)  Would you agree, Dr. Sensabaugh, that 

        19    the felon databases do not separate out individuals by race or 

        20    ethnicity?

        21    A     In a general database search I do not think that those 

        22    race or ethnicity variables are taken into account.  I think 

        23    the search is done on the database in total.

        24    Q     And if you were to -- if you were to follow the 5.1 

        25    recommendation, which is dealing with database searches, would 

        26    this essentially tell you that you cannot follow this 

        27    recommendation?

        28    A     Well, the -- because the two address different questions, 

                         SACRAMENTO OFFICIAL COURT REPORTERS

                                                                         1269

         1    that is the 5.1 and the 4.1 address different issues, the 4.1 

         2    the relative rareness of a profile in the population, and 5.1 

         3    the chance of finding a particular profile in a database search 

         4    of N individuals, they're -- they were not blended together to 

         5    consider the possibility of -- or to consider what would be 

         6    done in a database search that may involve some ethnicity. 

         7          One could use several different sort of ad hoc ways of 

         8    dealing with it.  One would be to take different racial profile 

         9    frequencies and multiply it by the database size.  That would 

        10    give then the database match probability based upon the 

        11    different random match probabilities that one puts into the 

        12    equation.  And that would give a range of database match 

        13    probabilities.  Just as one has a range of random match 

        14    probabilities when one cites different racial groups with the 

        15    random match probability. 

        16          But you know, clearly the NRC-2 committee was looking at 

        17    the database question independently of racial and ethnic origin 

        18    and didn't make any particular proposal should that be a 

        19    question.

        20    Q     Is it fair to say that as a result of what you've just 

        21    said that NRC-2 was addressing a separate question as to 

        22    recommendation 5.1?

        23          MR. LYNCH:  Separate question as to what?

        24          THE COURT:  Yeah, that's vague.

        25          MS. SCHUBERT:  I apologize.

        26    Q     That the NRC-2 in the 5.1 recommendation was specifically 

        27    dealing with the question of what is the chance of finding 

        28    another individual in the felon database?
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         1    A     Yes.  It was provided -- it provided a format for doing 

         2    the calculation what is the chance of finding a particular 

         3    profile in the felon database without regard to such niceties 

         4    as the effect of the racial or ethnic origin on the random 

         5    match probability.

         6    Q     Okay.  Now is it fair to say if that -- that there 

         7    were -- I want to have an exhibit marked if I can. 

         8          This is People's pretrial 32, and I want to just ask you 

         9    if this is correct or not.  Would you agree that with respect 

        10    to questions the jury may consider with respect to cold hit 

        11    cases, is the first thing is the defendant the true source of 

        12    the DNA evidence, is a particular individual the true source of 

        13    the DNA evidence?

        14    A     Yes.  I would phrase it in terms of is a particular 

        15    individual the true source of the DNA evidence and the random 

        16    match calculation provides a measure for weighing that 

        17    proposition.  And one can also provide calculations for 

        18    relatives as we have discussed a moment ago.

        19    Q     And then last week we heard you testify to some extent 

        20    about this, but a second question that could be answered for 

        21    the jury or could be considered is what is the chance of 

        22    scoring a hit on any particular profile in the felon databank; 

        23    is that a fair statement?

        24    A     Yes.  I mean these are the two questions that DAB poses 

        25    with regard to database searches -- the question of rareness 

        26    and the question of scoring a hit on a particular profile in 

        27    the database.

        28    Q     Okay.  And with respect to the second question there, 
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         1    that would be the database match probability, would you agree 

         2    that the exclusion factor of other individuals may be relevant 

         3    for the jury to consider?

         4    A     Yes.  I think if one is going to introduce it that -- the 

         5    idea that the hit was on a database, then it is certainly 

         6    relevant to tell the trier of fact how many profiles were 

         7    searched in the database and how many hits were scored in the 

         8    database.  And if only one hit was scored, then that is a piece 

         9    of information that can be weighed as they will.

        10    Q     Okay.  Now I forgot to ask you, but with respect to -- 

        11    let me strike that. 

        12          Have you ever at any point on any type of felon database 

        13    search or any other non-cold hit case ever heard of a 

        14    coincidental match at 13 loci?  Meaning have you ever heard of 

        15    a false match at 13 loci?

        16    A     No.  It's theoretically possible, of course, but I -- 

        17    it's not to be expected and nor have I heard of any such match 

        18    occurring.

        19    Q     Okay.  Would you agree that with respect to the DNA 

        20    Advisory Board, Defense Exhibit V, that there is a there is a 

        21    lengthy discussion in there regarding the different articles, 

        22    the various different articles by Mr. Lynch such as Stockmarr, 

        23    Balding, Donnelly, that the DNA Advisory Board discusses a 

        24    number of those articles?

        25    A     Yes.

        26    Q     And would you agree that that discussion is addressing 

        27    question number two, what is the chance of finding someone else 

        28    in the -- having coincidental match in the felon database?
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         1    A     Yes.

         2    Q     Would you also agree that the members of the DNA Advisory 

         3    Board -- I can show you People's Exhibit 21, and if I can 

         4    approach and have you read this -- if you're familiar with the 

         5    members on that board?

         6    A     I know many of them, yes.

         7    Q     And with respect to them, would you agree that there 

         8    are -- a number of them are population geneticists and/or 

         9    statisticians?

        10    A     Yes.  Dr. Chakraborty is, Dr. Devlin is.  Those are the 

        11    two main ones that are -- Dr. Fred Beamer does some population 

        12    genetics.  I'm not sure the extent to which he is a formal 

        13    population geneticist in the same way that Chakraborty is and 

        14    Devlin is.

        15    Q     Is Dr. Budowle on that?

        16    A     Yes, he is also.

        17    Q     Would you consider him to be perhaps not a population 

        18    geneticist but well versed in the area of population genetics?

        19    A     Yes.

        20    Q     And would you consider the people that are on the DNA 

        21    Advisory Board to be preeminent in their fields?

        22    A     Yes.  They're a wide smattering of individuals ranging 

        23    from laboratory practitioners to bioethicists.

        24    Q     Okay.  Would you agree, Dr. Sensabaugh, that if we are to 

        25    follow the recommendation of NRC-1 and not provide the jury 

        26    with the initial set of markers that are you in essence 

        27    prohibiting the jury from knowing the true rarity of the DNA 

        28    profile?
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         1    A     Well, if you mean that we're not providing them with 

         2    genetic information relating to the rareness of a profile, that 

         3    is correct.  There is information in doing any set -- any 

         4    amount of genetic testing which contributes to an appreciation 

         5    of the rareness of a particular profile.

         6    Q     Okay.  I'm going to just show you one other exhibit, and 

         7    that is the declaration of Dr. Crow.  This is People's 

         8    Exhibit 31.  Did you have an opportunity to review this 

         9    declaration by Jim Crow?

        10          MR. LYNCH:  Same objection as before, your Honor, for the 

        11    record.

        12          THE COURT:  All right.  I'll permit it.

        13          THE WITNESS:  Yes, I did.

        14    Q     (By MS. SCHUBERT)  And with respect to that declaration, 

        15    first of all, I think I may have covered this the other day, 

        16    but Dr. Crow was the chairman of the NRC-2 committee?

        17    A     That is correct.

        18    Q     How would you consider him in terms of the his level of 

        19    reputation in the field of population genetics?

        20    A     As I stated before, he's one of, if not the most, 

        21    preeminent population geneticists in the United States.

        22    Q     And are you aware in his declaration that he supports 

        23    your position that the random match probability is generally 

        24    accepted in cold hit cases when you're addressing the question 

        25    of the rarity of the profile?

        26    A     Yes.

        27    Q     And that he -- Dr. Crow clearly states that the rarity of 

        28    the DNA profile is relevant for the trier of fact?
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         1    A     Yes.  That's under point ten of his declaration.

         2    Q     He also supports your opinion that a cold hit off the 

         3    offender database is more probative of guilt than if the 

         4    database were just a random sample of the population?  Is that 

         5    a fair statement under number 12 there?

         6          THE COURT:  Wait just a second.  I don't understand.

         7          MS. SCHUBERT:  I'm sorry.

         8    Q     Does he also state under number 12 that in addition, he 

         9    agrees with you that the recommendation of NRC-2 is also the 

        10    appropriate statistical calculation for assessing the 

        11    probability of finding another matching individual in the 

        12    offender database?

        13    A     Yes.  That's under number 12.

        14    Q     And does he also state that in his opinion the fact that 

        15    a suspect is identified through a convicted offender database 

        16    is more probative of guilt than if the database were a random 

        17    sample of the population?

        18    A     That is a quotation, yes.

        19    Q     And that as a result of that the NRC-2 recommendation is 

        20    conservative?

        21    A     Yes.

        22    Q     Is it also true that Dr. Crow in addition to being the 

        23    chair of the NRC-2 committee was also the chair of the research 

        24    and development group of the National Institute of Justice 

        25    commission on the future of DNA evidence?

        26    A     Yes.

        27          MS. SCHUBERT:  I think that's all I have, Judge.

        28          THE COURT:  Let me ask a couple questions. 
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         1          Now one of the main debates seems to be the question of 

         2    in a random hit case, a cold hit case, do we utilize the random 

         3    match probability formula or do we modify it by the -- by N, 

         4    the number of people in the database.  And we've described in 

         5    various ways whether it's two questions.  One interpretation of 

         6    NRC-2 would appear to be that what goes to the jury is the 

         7    modified number.  There are apparently advocates of that 

         8    position; is that correct?

         9          THE WITNESS:  Yes.

        10          THE COURT:  Okay.  Now is this -- is this divide on this 

        11    particular issue, is this divide dependent upon Bayesian versus 

        12    frequentists? 

        13          THE WITNESS:  No.  Both can be presented within either 

        14    framework.  That there are two different questions that are 

        15    being posed, and one can provide an answer to either one of 

        16    those questions either within a frequentist sort of framework, 

        17    that is a straight statement of the chance that; one can 

        18    present it in the form of a likelihood ratio, one can present 

        19    it in the form of a Bayesian computation.

        20          THE COURT:  Now as I understood the testimony previously, 

        21    the likelihood ratio -- or the term used the likelihood ratio 

        22    is a different way to some extent of stating the issue than is 

        23    a random match probability.

        24          THE WITNESS:  In the random match case actually the 

        25    likelihood ratio and the random match probability are 

        26    essentially the same.  They're alternative ways of presenting 

        27    the same information. 

        28          THE COURT:  That's what I understood.  They're slightly 
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         1    different wording or formulation.

         2          THE WITNESS:  That's correct.

         3          THE COURT:  But they don't come up with dramatically 

         4    different statistics.

         5          THE WITNESS:  In the likelihood -- or I'm sorry, in the 

         6    random match case, that is right.  There are some other 

         7    contexts where the match probability and the likelihood ratio 

         8    may not yield the same number.  As, for example, if the 

         9    numerator in a likelihood ratio is not one but rather it's some 

        10    fraction, then it one might have a different -- end up with a 

        11    different number.

        12          THE COURT:  Well, how does one get a different numerator? 

        13          THE WITNESS:  I -- no example comes to mind immediately, 

        14    I'm afraid.  But in -- I cannot think of an example 

        15    particularly that relates to genetic testing.  Typically the 

        16    numerator would be one and the denominator would be probability 

        17    of observing what the match given a hypothesis of either -- of 

        18    a random individual.  Or one could also pose it in terms of a 

        19    relative, probability of a match given a brother or given a 

        20    cousin, for example. 

        21          Actually now in thinking about it I can come up with a 

        22    situation where the likelihood ratio would have a numerator 

        23    that would not be equal to one, and this would be in the case 

        24    of the interpretation of mixtures where there would be --

        25          THE COURT:  Excuse me.  Why don't you walk right up there 

        26    and give her that document.

        27          MS. SCHUBERT:  Thanks.

        28          THE COURT:  Excuse me. 

                         SACRAMENTO OFFICIAL COURT REPORTERS

                                                                         1277

         1          Okay.  I think you can continue.  I hope I haven't put 

         2    you off track.

         3          THE WITNESS:  No.  In a case of mixtures, both the 

         4    numerator and denominator may be less than one.  And because in 

         5    a likelihood ratio one is in essence weighing the probability 

         6    of certain observations under a particular hypothesis, as we 

         7    have described, and in the case of a mixture the probability of 

         8    making a particular observation under one hypothesis and 

         9    another hypothesis neither one may be equal to one.

        10          THE COURT:  Okay.  But that -- at least in your analysis 

        11    that distinction becomes significant when you have a mixture.

        12          THE WITNESS:  This is one of the standard ways of 

        13    providing an interpretation for mixture.

        14          THE COURT:  Now those who prefer the phrase or the 

        15    approach of a likelihood ratio versus those who prefer the 

        16    approach of a random match probability, do they necessarily 

        17    support one side or the other side of this issue that we have 

        18    been laboring over of whether you modify a cold hit case or 

        19    don't modify a cold hit random match number?

        20          THE WITNESS:  I would hazard that most of the published 

        21    material discussing the database match situation is framed in 

        22    terms of likelihoods.  I'm not sure that I can think of any 

        23    articles that comment on it simply in terms of N times the 

        24    random match probability.  And this is usually because the 

        25    hypotheses being presented in a database case are a different 

        26    sort than the hypotheses that are being considered in the 

        27    random match probability situation. 

        28          In a random match situation one hypothesis is this DNA 
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         1    profile originated from Joe Blots (phonetic) and the 

         2    probability of observing a match in that case is one.  The 

         3    alternative hypothesis is this profile originated from someone 

         4    other than Joe Blots, some other individual that matches by 

         5    chance and the probability of observing the chance or 

         6    coincidental match is something. 

         7          In the case of the database situation, there are several 

         8    different formulations of a hypothesis.  But one hypothesis -- 

         9    I think this is pretty close to the framework that Stockmarr 

        10    presents -- the profile is found in the database and the 

        11    alternative hypothesis is the true source of the profile is 

        12    independent of the database.  That is someone who is outside of 

        13    the database.  So those are those two hypotheses -- are 

        14    different sorts of hypotheses than the hypotheses that are 

        15    being posed compared in the random match situation.

        16          THE COURT:  Okay.  Thank you. 

        17          Mr. Lynch.

        18          MR. LYNCH:  Thank you, your Honor.  I think I'll maybe 

        19    try and follow on from there.  

        20                           RECROSS-EXAMINATION

        21    BY DAVID LYNCH, Assistant Public Defender, Counsel for the 

        22    Defendant:

        23    Q     Is it fair to say that absent a mixture situation the 

        24    likelihood ratio number is essentially saying the same as the 

        25    random match probability number?

        26    A     If one is posing the likelihood ratio regarding the 

        27    random match.

        28    Q     Okay.
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         1    A     Yes.

         2    Q     So the likelihood ratio for a random match would be 

         3    10 million when the random match probability is one in 

         4    10 million?

         5    A     Yes.

         6    Q     So the likelihood ratio number itself doesn't 

         7    significantly change anything?  It would be fair to say it is 

         8    the application of the whole Bayes formula that actually 

         9    changes the -- change the number, the likelihood ratio?

        10          THE COURT:  Do you understand that question?

        11          THE WITNESS:  No.

        12          THE COURT:  Neither do I.

        13          MR. LYNCH:  Maybe I'll phrase it again.

        14    Q     Given that the likelihood ratio is essentially the same 

        15    number as the random match probability, just stating the 

        16    likelihood ratio doesn't give us any real new or different 

        17    information, does it?  It just gives us the same information in 

        18    a differently worded format?

        19    A     Than -- if the likelihood ratio is contrasting the two 

        20    hypotheses, it came from a particular individual versus it came 

        21    from some other individual. 

        22    Q     Okay.  And the thing that Balding and Donnelly and that 

        23    group of people endorse is the whole Bayesian formula, one over 

        24    suspect population size multiplied by the likelihood ratio to 

        25    give you the posterior odds?

        26    A     Well, you can also present the -- if I'm -- I'm not quite 

        27    sure that you're not confusing a few things.  This is where 

        28    it's easier to say simply that if there is one chance -- if you 
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         1    return to exhibit -- this page, PT-HH.

         2    Q     Okay.

         3    A     That if there's -- if there is a particular random match 

         4    probability and one searches a database of some particular 

         5    size, then the database match probability, that is the chance 

         6    of finding a particular profile in the database, is a random 

         7    match probability times the database size.

         8    Q     Okay.  And the group, Balding-Donnelly, et cetera, who 

         9    support the Bayesian calculation say you don't multiply the 

        10    random match probability by N as in pretrial HH.  They say you 

        11    do a different calculation as laid out in pretrial JJ, the 

        12    inverse of the suspect population size times the likelihood 

        13    ratio?  That's the formula they espouse, correct?

        14    A     Absent a -- you mean absent a database search, but 

        15    just --

        16    Q     No.  In their articles on database searches they suggest 

        17    that the likelihood ratio itself doesn't change, but that in 

        18    order to give meaning to the evidence you need to multiply it 

        19    by one over the suspect population size.  That is what Balding 

        20    and Donnelly say. 

        21    A     How does the suspect population size relate to the 

        22    database? 

        23    Q     I'm not saying that it does.  I'm saying in a database 

        24    search case Balding and Donnelly say you do this formula.  

        25    Pretrial JJ. 

        26    A     I think we would have to revisit Balding and Donnelly's 

        27    article.  Because this particular formulation doesn't introduce 

        28    the database in there at all. 
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         1    Q     No, it doesn't.

         2    A     It simply says you have a likelihood ratio and you take 

         3    some suspect size population and that gives you the posterior 

         4    probability that you would find a particular profile in the 

         5    suspect population of size N, which isn't totally -- which 

         6    unless you equate the suspect population with the database 

         7    population, the two are answering different questions.

         8    Q     Okay.  The random match probability, given it be one in 

         9    10 million, the NRC-2 group suggests that in a database search 

        10    you modify the random match probability by multiplying it by 

        11    the size of the database, right?

        12          MS. SCHUBERT:  I'm going to object at this point to asked 

        13    and answered.

        14          MR. LYNCH:  We're trying to explain something.

        15          THE COURT:  Well, I'm going to permit it because we're in 

        16    the process of trying to clarify something.

        17          THE WITNESS:  The calculation of the database match 

        18    probability as we have defined it is the size of the database 

        19    times the random match probability.  In this case as in -- as 

        20    illustrated on PT-HH, the random match probability is indicated 

        21    as one in 10 million.  And the database size is listed as 

        22    10,000. 

        23    Q     (By MR. LYNCH)  Okay.

        24    A     And that gives then the chance of finding an individual 

        25    in the database who has the particular profile with a frequency 

        26    of one in 10 million of one in 1,000.  And that is the -- that 

        27    is the question that is being posed, what is the chance of 

        28    finding a particular profile in the database when one searches 
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         1    all the individuals in the database.

         2    Q     Now given that the random match probability in a given 

         3    case is one in 10 million, the likelihood ratio would be 

         4    10 million, correct?

         5    A     Yes.

         6    Q     Okay.  And the people who support the Bayesian approach 

         7    say the fact of a database search only marginally affects the 

         8    likelihood ratio?  It changes it from one in 10 million to a 

         9    figure very similar to 10 million, correct?

        10    A     Okay.  This here, taking into account the fact that a 

        11    database search has been done --

        12    Q     Yes.

        13    A     -- and only one --

        14    Q     Exactly.

        15    A     -- hit has scored on the database, they argue it 

        16    marginally changes the likelihood ratio.

        17    Q     So the fact that there have been, for example, 9,999 

        18    exclusions only marginally affects the likelihood ratio number?

        19    A     In a strict statistical formulation, yes.

        20    Q     But they also say that figure is essentially unchanged, 

        21    but in order to give a proper or an appropriate meaning to the 

        22    evidence, you need to do the prior probability multiplied by 

        23    the likelihood ratio?

        24    A     They may say that, but this would be -- this particular 

        25    formulation would be independent of whether a database search 

        26    is done.  This is simply if you have a profile that occurs with 

        27    a frequency of some -- with some particular frequency.  Whether 

        28    a database search has been done, that one would -- if one 

                         SACRAMENTO OFFICIAL COURT REPORTERS

                                                                         1283

         1    assumes that everybody in the population has an equally likely 

         2    chance of being the contributor of that profile, then one 

         3    multiplies by one over the pop -- suspect population size. 

         4    Q     Well, essentially --

         5          THE COURT:  Well, let's go back just a minute, though.  I 

         6    thought talking earlier that there was no agreement as to how 

         7    one would ever come up with a suspect population size. 

         8          THE WITNESS:  This would be -- this is the point of which 

         9    the debate is an academic one.  You can present a formulation 

        10    in which -- which is mathematically correct which says if one 

        11    should look at the suspect population size.  But what suspect 

        12    population size does one actually use.

        13          THE COURT:  As a practical matter, though, there was 

        14    difficulty in agreeing on what a population size would be.

        15          THE WITNESS:  Yes.

        16    Q     (By MR. LYNCH)  Have you personally spoken with Mr. Crow 

        17    about the issue of cold hit cases and the appropriate 

        18    statistics to be used?

        19    A     No, not since NRC-2.  We've talked on several occasions 

        20    since NRC-2, but not that I recall about cold hit cases.

        21    Q     Has Mr. Crow published a peer reviewed article on this 

        22    same issue since NRC-2?

        23    A     Not that I'm aware of.

        24    Q     The district attorney put on the overhead the DAB article 

        25    and mentioned the articles it cites and you answered the 

        26    question yes, they were all discussing the second of two 

        27    questions.

        28    A     Correct.
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         1    Q     Did any of those articles themselves say they were 

         2    addressing the second of two questions?

         3    A     They pose -- the question that they were addressing, 

         4    which was the question of the database hit, they did not 

         5    comment on the first question.  It is not a question that 

         6    really needs comment upon since it is an issue which has been 

         7    in -- or an approach that has been in standard practice for 

         8    decades.

         9    Q     Did any of those articles say we are addressing one of 

        10    two appropriate questions in a cold hit case?

        11    A     Not that I recall.

        12    Q     In fact, they in their -- in those articles they flat out 

        13    stated that there was one issue that NRC-2 presented for cold 

        14    hit cases and that is the database match probability?

        15    A     There was an issue that they were particularly concerned 

        16    in addressing.  You cannot infer by absence what people think 

        17    about the issue that they did not talk about.

        18    Q     Okay.  But they stated in those articles that the NRC-2 

        19    position is thus, and when they explained the NRC-2 position 

        20    they explained the one formula, the database match probability, 

        21    correct?

        22    A     Yes, they tended to be of the form NRC-2 made this 

        23    particular recommendation, we think it is right, we think it is 

        24    wrong, we think it should be modified.  So they don't comment 

        25    on other aspects of it.  They simply address the question that 

        26    they wished to address in their particular paper.

        27    Q     Now the district attorney on redirect asked you about 

        28    recommendation 4.1 from the NRC-2 report.  It would be fair to 
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         1    say that 4.1 discusses how to calculate the product rule given 

         2    that an individual's race is known, correct?

         3    A     Well, it tells you how to -- or provides guidance for 

         4    using the product rule whether the individual's race is known 

         5    or not known. 

         6    Q     Okay.  But basically 4.1 tells you which of potentially 

         7    many random match probabilities would be the appropriate one to 

         8    present to the jury?

         9    A     If you know in advance the racial origin of the 

        10    individual, then that is an appropriate random match 

        11    probability to present to the trier of fact.

        12    Q     And that's what 4.1 says, correct?

        13    A     Yes.  And if you do not know the race or if you have no 

        14    prior knowledge of the race then you present a range of 

        15    population data because it is not known what race the 

        16    individual may be.

        17    Q     So whatever is the appropriate random match probability 

        18    will be the random match probability one would use to modify to 

        19    get the database match probability if one were to do that 

        20    calculation?

        21    A     You mean if one is to do the database match probability 

        22    using a racially specified random match probability? 

        23    Q     That's my question.  If say you have three statistics, a 

        24    random match probability for whites, a random match probability 

        25    for blacks, and a random match probability for Hispanics, and 

        26    you know that the perpetrator is black.  In calculating the 

        27    database match probability you would use N and the random match 

        28    probability for blacks, correct?
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         1    A     That would be a shorthand way of doing it.  It would not 

         2    really give a correct assessment of the database match 

         3    probability because if one is to do it in a real formal way one 

         4    ought to take into account the racial distribution of the 

         5    database.  That is the -- if one knows that the individual 

         6    originated from the green population, to use a neutral ethnic 

         7    group, that then one could also raise a question not only as to 

         8    what is the frequency of this particular profile in the green 

         9    population but also how many individuals in the green 

        10    population are contained within the database.  Should we search 

        11    only those individuals who are green, or should we search all 

        12    the individuals in the database.  And is this begins then to 

        13    get into really sort of dumb questions, I think.

        14    Q     Fair to say NRC-2 is silent on the issue of how to 

        15    interpret a cold hit case given existing information about the 

        16    perpetrator's race?

        17    A     Right.  They only give you a format for calculation.  

        18    They don't provide you with explicit rules for what to do in 

        19    every situation. 

        20    Q     The district attorney created an exhibit, Prosecution 32.  

        21    I should probably put the real exhibit on without my scratches. 

        22          Question one on that exhibit is, is the defendant the 

        23    true source of the DNA evidence.  And underneath that it says 

        24    random match is the appropriate calculation.  The random match 

        25    probability does not directly answer the question is the 

        26    defendant the true source of the DNA evidence, does it?

        27    A     No, it does not.  And as we've stated, it is the 

        28    alternative -- it relates to the weight of the alternative 
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         1    hypothesis that it originated from someone other than a 

         2    particular individual.

         3    Q     And we just discussed this under section two.  It says 

         4    the exclusion factor may be relevant for the jury to consider.  

         5    My understanding of that is saying that there have been so many 

         6    exclusions is a fact relevant for the jury to consider; is that 

         7    how you understood that?

         8    A     Yes.  I think if one is going to present information 

         9    about the database search process, then it is certainly 

        10    relevant for the jury to know what the size of the database was 

        11    and whether there were multiple hits on the database or a 

        12    single hit on the database.

        13    Q     Okay.  And the fact of the exclusions makes the probative 

        14    value of the single match more probative, correct, in your 

        15    estimation?

        16    A     Well, it both psychologically I think it becomes more 

        17    probative, although that is a question of individual judgment.  

        18    But also in the -- as you pointed out last week, I believe, in 

        19    Weir and Evett paper, they actually presented a statistical 

        20    formulation for the marginal increase in the strength that 

        21    would go with a large scale exclusion.

        22    Q     And I believe you already said it that it's something 

        23    relevant but statistically it's very marginal in the effect it 

        24    has on the random match probability or the database match 

        25    probability?

        26    A     That's my interpretation of the statistics that they -- 

        27    the statistical method they describe.

        28          THE COURT:  I don't know if it has anything to do with 
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         1    the database probability.  You just -- you threw those two in 

         2    together, the random match probability and the database. 

         3    Q     (By MR. LYNCH)  Well, sir, would it be fair to say if the 

         4    database match probability is derived from the mathematical 

         5    number, that is the random match probability?

         6    A     Yes.  In the second bullet under item two, the NP rule, N 

         7    is the size of the database, P is the random match probability.

         8    Q     I see the judge's question here.  There's a marginal 

         9    effect on the random match probability by the effect of the 

        10    exclusions; what about on the database match probability?  Is 

        11    there any effect there?

        12    A     If the -- if I understand the formulations properly, it 

        13    would have the same marginal effect on the NP formulation if 

        14    one were to use that.  I may be wrong on that.  I would have to 

        15    go back and look at the equations.

        16    Q     Well, the database match probability under your testimony 

        17    is answering a different question, what is the chance of 

        18    scoring a hit, to use 32's words, on any particular profile in 

        19    the felon databank?

        20    A     Yes.

        21    Q     That question doesn't actually bear within it any 

        22    information or any relevance or any relatedness to exclusions, 

        23    correct?

        24    A     Yes, I stand corrected.  You are right.  The NP value 

        25    would not be changed by the marginal change from the exclusion.

        26    Q     Okay.  There was a brief conversation about Bayes theorem 

        27    under the NRC-1 there was an indication the Bayes theorem was 

        28    used in paternity testing back in 1992, correct?
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         1    A     Yes, it's been used in paternity testing for many years.

         2    Q     And paternity testing, even when presented in criminal 

         3    cases --

         4          MS. SCHUBERT:  I'm going to object to relevance.

         5          MR. LYNCH:  The district attorney asked that question.

         6          MS. SCHUBERT:  I didn't ask about paternity.  But I would 

         7    object to relevance as to paternity.

         8          THE COURT:  Well, first of all, I'm not aware -- you may 

         9    be, but I'm not aware of any criminal case or any significant 

        10    number of cases in which paternity has been a criminal issue  

        11    that the court has dealt with. 

        12          MR. LYNCH:  Your Honor, I -- anecdotally I can state from 

        13    the public defender's office we have several cases in which 

        14    usually 288a allegations in which the paternity of the child 

        15    that is born is the chief evidence corroborating an otherwise 

        16    challengeable allegation by a young child that the defendant 

        17    has physically molested her.  So anecdotally from the public 

        18    defender's office we have several cases where that is going on.

        19          THE COURT:  Would you please explain to me how that could 

        20    be a factor.

        21          MR. LYNCH:  Well, if a 13-year-old says Mr. Lynch 

        22    assaulted me and, by the way, here is a baby and he's the 

        23    father that corroborates the fact that of the allegation. 

        24          THE COURT:  All right.  I stand corrected. 

        25          MR. LYNCH:  I'll ask this way.

        26          THE COURT:  I don't know how much value we're going to 

        27    get to that, but I guess I've let a lot of things in.  I'll let 

        28    you explore it briefly.
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         1          MR. LYNCH:  It was just a two-question anticipated, your 

         2    Honor.

         3    Q     To your understanding then Bayes theorem has been used in 

         4    criminal cases; is that correct?

         5    A     Well, actually, given the example that you have just 

         6    provided, a decision in Minnesota some 20 years ago I think has 

         7    resulted in the admonition that one should not use probability 

         8    of paternity information in criminal cases.

         9    Q     Okay.  But the probability of paternity --

        10    A     Is --

        11    Q     -- is admissible generally in California courts and is 

        12    used in criminal cases?

        13          MS. SCHUBERT:  I'm going to object to that.  That calls 

        14    for a legal conclusion.  Are we talking about probability of 

        15    guilt or probability of paternity?

        16          THE COURT:  Sustain the objection.

        17          MR. LYNCH:  I'm asking -- I'm asking this witness if he's 

        18    aware of that because he's opined something related to that in 

        19    the district attorney's questions on NRC-1. 

        20          THE COURT:  I don't -- I don't know how paternity got 

        21    into this, and I just wonder how relevant paternity testing is 

        22    to this particular situation.  I mean it strikes me it's a 

        23    somewhat different process.

        24          MR. LYNCH:  It is, your Honor, but they do use Bayesian 

        25    statistics and they are currently --

        26          THE COURT:  I'm at a loss to understand the full 

        27    significance in the great divide we've been talking about here 

        28    for days of Bayesian versus something else.  It doesn't seem -- 
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         1    at least from the doctor's testimony here it doesn't seem that 

         2    Bayesian versus frequentists is the critical distinction 

         3    between how one approaches the great issue that is the focus of 

         4    this hearing.

         5    Q     (By MR. LYNCH)  Well, it would be true, Doctor, would it 

         6    not, that if one were to calculate the database match 

         7    probability in this hypothetical --

         8    A     On PT-HH?

         9    Q     Correct.  You would almost certainly get a different 

        10    final answer, final statistic, than if you were to calculate 

        11    using the formula on PT-JJ -- we can fill in the numbers if we 

        12    need to -- but just as a general proposition they come up with 

        13    different results?

        14    A     They would come up with different results because they're 

        15    addressing different questions.

        16    Q     Okay.  In specifics they're addressing different 

        17    questions, but it would be fair to say that the proponents of 

        18    the various approaches suggest that their respected approach is 

        19    it the most appropriate method to quantify the significance of 

        20    DNA evidence?

        21    A     The proponent -- proponents of those approaches do 

        22    believe that their approach is the better approach.

        23          THE COURT:  Let me understand.  Is JJ -- do you accept 

        24    that JJ is the approach of the particular group as set forth 

        25    there?

        26          THE WITNESS:  It is an approach that has been offered.  

        27    I'm not sure how it relates to database searches. 

        28          THE COURT:  Well, it's 12 o'clock, folks, so we're -- I 
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         1    guess we'll resume these proceedings at 1:30. 

         2          MS. SCHUBERT:  Can I just ask as an inquiry how much more 

         3    we have, if he's got two minutes or ten minutes, if they're any 

         4    chance we could finish this?

         5          THE COURT:  Well, what's your offer of -- or proposed 

         6    termination time?

         7          MR. LYNCH:  I've give it an attorney evaluation of five 

         8    minutes.

         9          THE COURT:  What's your evaluation?

        10          MR. LYNCH:  Plus or minus five.

        11          MS. SCHUBERT:  My evaluation is I have nothing.

        12          THE COURT:  Then let's try to do it in five minutes. 

        13          MS. SCHUBERT:  Thank you, Judge.  I appreciate it.

        14    Q     (By MR. LYNCH)  On JJ this figure LR, for likelihood 

        15    ratio, that is based -- that figure is derived from use of the 

        16    product rule, correct?

        17    A     If that particular likelihood ratio is derived from a 

        18    random match probability, then yes.

        19    Q     And generally, aside from mixtures or complicated cases, 

        20    that's the figure one would use?

        21    A     Typically, yes.

        22    Q     Okay.  And the random match probability is derived from 

        23    use of the product rule, correct?

        24    A     That's correct.

        25    Q     During the debate about the validity of the product rule 

        26    the key issue or the controversial issue was the possibility 

        27    and effect of substructure in the population, correct?

        28    A     Yes, which has subsequently been pretty much empirically 
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         1    disproved.

         2    Q     Okay.  The debate over the validity of the product rule 

         3    had nothing to do with frequentists versus Bayesian philosophy, 

         4    correct?

         5    A     No, although both were also under discussion at the time 

         6    in the same way that they are now.

         7          MR. LYNCH:  That would be it then, your Honor.

         8          THE COURT:  People?

         9          MS. SCHUBERT:  That's it.

        10          THE COURT:  Well, all right.  I'm glad we stuck it out.

        11          Thank you very much, Doctor.  You've been very patient 

        12    with us with your assistance.  I appreciate it. 

        13          Okay.  When are we due back?  9:40 tomorrow, 9:30 

        14    tomorrow?  We're going to try 9:30?

        15          MR. LYNCH: 9:30.

        16          MS. SCHUBERT:  That's fine.

        17          MR. LYNCH:  I'll be here at 9:30.

        18                               ---o0o---

        19          (Proceedings recessed to Wednesday, January 8, 2003,

        20                      9:30 a.m., this department.)

        21                               ---o0o---
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