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THROUGH A SCANNER DARKLY: THE USE OF FMRI AS
EVIDENCE OF MENS REA

TENEILLE BROWN, J.D”
EMILY R. MURPHY, PH.D.™"

MR. DE BANATE:

Good evening. Welcome and thank you for comingh®® Journal of Law &
Health’'s last speaker series event this year. kiyeis Fil de Banate [and] with
Adam Saurwein, we serve as the editors-in-chig¢hefJournal. Last week we hosted
an event focused on health care policy. Tonightane pleased to host an event
exploring fMRI and its legal significance.

Although [neuroimaging] is still an emerging teclowy, it has proven to be very
consequential in at least one situation. In Sep&n2008, the New York Times
reported that a court in India allowed the userafrbscan images in a criminal case,
which ultimately led to the conviction of an Indimmman accused of poisoning her
fiancé. To this day, the Indian woman maintains ineaocenceé. Hank Greely, a

T This is a transcription of the Journal of Law dfeilth’s Speaker Series event held on
April 6, 2009 at the Joseph W. Bartunek 11l MootuetoRoom, Cleveland-Marshall College of
Law. Although the editors formatted the text andextiheadings and footnotes for the reader's
convenience, the substantive content has beenrpegseAny errors that may remain are the
fault of the editors and not the original presesnter

U Teneille Brown, J.D. is a post-doctoral fellowthe Stanford Center for Biomedical
Ethics, a fellow at the Center for Law and the Biesces, and a research fellow with the
MacArthur Foundation Law and Neuroscience Projatwn’s academic work focuses on the
intersection of behavior, biology and the law, withrticular interest in evidentiary and
regulatory issues surrounding genetics and newosei Prior to joining Stanford, Brown
practiced law for two years at Latham & Watkins,ALlin Washington, D.C., where she
represented early-stage pharmaceutical and desiopanies. Brown graduated in 2004 from
the University of Michigan Law School, focusing bioethics and medicine and the law.

o Emily R. Murphy, Ph.D. is a fellow in the Stanfokéw School Center for Law and
Biosciences and a research fellow on the MacArtRoundation Law and Neuroscience
Project. Murphy’'s current research focuses on essaurrounding the application of
neuroscience and neuroimaging technology in crimiaad civil law, the effect of
neuroimaging evidence on individual concepts ofnage and designing hypothesis-driven
neuroimaging work that can directly inform legal policy-based challenges. Murphy
graduated in 2003 from Harvard University and caetgd her doctoral work in 2007 in the
Department of Experimental Psychology at the Umsiterof Cambridge while on a Gates
Cambridge Scholarship. Murphy’s doctoral reseaccmened the neural and neurochemical
basis of impulsivity and behavioral flexibility.

! SeeAnand Giridharadadndia’s Novel Use of Brains Scans in Court is DeloiafTHE
NEw York TIMES, Sept. 15, 2009,available at http://www.nytimes.com/2008/09/15/
world/asia/15brainscan.html (last visited Apr. BPQ); see alscEmily Murphy, BEOS Ruling
from Indian Court Stanford Center for Law & the Biosciences BlogcD10, 2008available
at http://lawandbiosciences.wordpress.com/2008/12&d¥uling-from-indian-court/  (last
visited June 1, 2009).
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bioethicist at Stanford Law School and a colleagfieur speakers, commented on
the verdict, [characterizing it as] “both interestiand disturbing® He also wrote in
the American Journal of Law and Medicine the follogv

If brain scans are widely adopted, the legal issalese are enormous,
implicating at least the 1st, 4th, 5th, 6th, 7tld 4dth Amendments to the
U.S. Constitution. At the same time, the poteribi@hefits to society of
such a technology, if used well, could be at legsially larg€e’.

Tonight, our speakers who are, as | said, Mr. Greeblleagues, will present on
this topic, but it will be more focused [on] evidiamy issues....Adam will now
present our speakers.

MR. SAURWEIN:

The Journal of Law and Health pulled some strifigs tveek to welcome our
guests with a little lake-effect snow.

Prior to joining Stanford, Teneille Brown practickav for two years at Latham
& Watkins in Washington, D.C., where she represtmarly-stage pharmaceutical
device companies. Brown received her undergraddaigree in history and
sociology of science at the University of Pennsglasawith a concentration in
bioethics. While at Penn, she wrote an honorsighes the ethics of elective
cosmetic surgery and conducted HIV clinical researShe also conducted research
at Penn Bioethics Center and drafted a bill on giertesting informed consent.
Brown graduated from the University of Michigan L&ghool focusing on bioethics
in medicine and the law. She assisted in the iomaif the Pediatric Advocacy
Initiative, a legal clinic that offers free servicm patients. Teneille Brown is a post-
doctoral fellow at the Stanford Center for BiomediEthics, a fellow at the Center
for Law & Biosciences and a research fellow atMecArthur Foundation Law and
Neurosciences Project. Her academic work focugeth® intersection of behavior,
biology in the law with particular interest in eeittiary regulatory issues
surrounding genetics and neuroscience.

Dr. Emily Murphy is a fellow at the Stanford Law I®ol Center for Law &
Biosciences and a research fellow on the MacArtRkaundation Law and
Neuroscience Project based at the University oif@ala, Santa Barbara. Murphy’s
current research focuses on issues surroundingpplcation of neuroimaging -- of
neuroscience and neuroimaging technology in cridaa and civil law, the effect
of neuroimaging evidence on individual conceptstlod agency and designing
hypothesis-driven neuroimaging work that can diyeictform legal or policy-based
challenges. Murphy graduated from Harvard Univgraitd completed her doctoral
work in the Department of Experimental Psychologtha University of Cambridge
while on a Gates Cambridge scholarship. Her dattesearch examines neural and
neurochemical bases of impulsivity and behavidedilbility.

21d. Psychologists and neuroscientists in the UniteteStaho have been at the forefront
of brain-based lie detection characterized theamdiourt’s application of the technology to a
legal case as “fascinating,” “ridiculous,” “chiltyi and “unconscionableItl.

3 1d.; see alsoHank T. Greely & Judy lllesNeuroscience-Based Lie Detection: The
Urgent Need for Regulatio33 Av. J.L. & MEeD. 377 (2007).
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Join me in welcoming our guests.
MS. MURPHY:

Thank you so much for having us here today. Ihisresting to see snow, as
we're from California now. You'll forgive us if wee slightly casual in our
presentation style. If there’s anything that'sredibly unclear technically speaking,
please let us know. But if we can, we’'ll hold soofethe bigger questions for the
end. We have tried to leave time for that.

Today we're representing our paper which was, asowed out last night — we
found out this paper, which is titled’hrough a Scanner Darkly: fMRI as Evidence
of Mens Red is going to be published in the Stanford Law Rex Volume 62. So,
we're pleased to have the opportunity to presegbtoguys and to get feedback that
we can incorporate into the final draft of our pape

We're going to talk briefly about neuroscience dad in general. You've
probably been hearing more and more about thaheénnmedia and in other law
reviews and in other law contexts. We think thaper fills a necessary gap in
discussing what is admissible, what is not admissivhat purposes different brain
imaging technologies can be used for. And so, apehthat this will become a real
touchstone of this field as it starts to grow.

| should comment that the India cdseje were pleased to learn that as of
December, the woman who was convicted and her hdslveho was convicted as
well, although he did not undergo the brain scagn@cthnology, were released on
bail because there were many other evidentiarysflawthe casé. So, we don't
know how that's proceeding other than that, butgkiseem to be looking up, and
are going to.

We're here today because this technology is qitieally on our doorstep. This
is the cover of last year's California Bar Reviewigh strongly suggests that if there
are such things as truth and lies and violencerbatl to be sorted out, surely we
can find the answer somewhere in our brains. And meuroscientist, | have to say:
Everything is in our brain. Obviously every actiogyery thought, every social
interaction, everything we've ever learned is effresented somewhere in our brain.
It does not mean—and this is going to be the takayaof the point—that the
technology, these technologies to extract suchrimdtion from our brains, are
perfect or that they will ever be perfect to thgme that people are hoping for. And
we think this matters because it's already beireglis courts.

California v. Savinonwas a case brought to our attention a couple wagks
The defendant was accused of attempted murder.aftég,losing his job, becoming
incredibly despondent and breaking up with theimictvent to her house stalked her
for several hours, attacked her, duct-taped hertim car seat and tried to suffocate
them both with carbon monoxide. He entered pleasoofguilty and not guilty by
reason of insanity on the basis that because ofmhier depression and his recent
carbon monoxide exposure, he could not have forthedequisite intent to kill her,

4 See supraote 1.

5 SeeEmily Murphy, Update on Indian BEOS Case: Accused Released dn%anford
Center for Law & the Biosciences Blog, Apr. 2, 200%vailable at
http://lawandbiosciences.wordpress.com/author/emilyphy/ (last visited June 1, 2009).
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setting aside the fact that he then drove her hmmdebandaged her wounds and gave
her the phone to call 911. The claims were goinge@upported—and this is why
we were contacted—by the testimony of William Klind/ho runs a brain scanning
clinic in San Jose and who planned to rely on fionel brain images of the
defendant taken six months after the fact to supiper claims of major depression
and carbon monoxide poisoning, neither of which medically approved uses for
this particular brain scan. The prosecutor waseuin opinion, rightly concerned
because she worried if she gets these brain soansnit of the jury, that's going to
be incredibly convincing. And this was a hypotbaticase that landed in our laps
after we had written this paper, but this is exaethat we're concerned about, and
we'll explain why.

The other reason it matters is because it's availalbover the place. There is no
FDA regulation of this, of brain scanning indusiriand there are many. This is just
a sampling of the third party companies, where gan go and get your own brain
scanned. Two of the targets for greatest criticieame been this company, No Lie
MRI,® which was also involved in a recent case in teetl@o weeks in San Diego—
Teneille will talk more about that. The companyeo$ such services to people as
risk reduction in dating and issues concerninguhderlying topics of sex, power
and money. You can see that there are suggestdnuers: lawyers, law firms,
government, corporate customers, individual custsmanybody who values the
truth. Another egregious offender in our perspectivthe Amen Clinidsin Newport
Beach which offers SPECT scans, which are radiotdgicans looking at blood flow
to different parts of the brain for many purposegluding, you'll notice, legal
issues. On this website are many reported castiestwof said legal issues,
particularly those explaining the brain’s basistlbé violent behavior of several
people facing criminal charges. Again, you thihlstis not a good use and Amen'’s
testimony has indeed been challenged in courtrightly so.

There are many different types of brain scannirgrielogies that have come
into the courtroom and that we expect to see inftiere. Today we're focusing
specifically on fMRI, which stands for “functionahagnetic resonance imaging.”
Other methods or tests that | mentioned use rath@atacers; fMRI does not. It is
a basic MRI machine that is effectively tuned takpup the difference between
oxygenated and deoxygenated blood.

This is how it basically works: a cognition or beiua of interest is mapped onto
your functional brain anatomy based on this kindpdhcipal—a subject, you or
anyone who performs a task. In this case, theupEctepresents a symbol of a
finger-tapping task, which is going to activatehe multiprime and the motor cortex
in the opposite sides that, of course, runs to fimafer. The increased neuronal
activity is strongly correlated with an increaseoixygenated blood flow, although
there is a timeline. One of the theoretical reasbaehkind this is that neurons
themselves do not store energy; they don't stonggem or glucose. So, once the
neuron has depleted its energy reserve, it semglsi to other neurons to make
things happen. It needs to be replenished and gouhis increase in oxygenated
blood, which brings all sorts of nutrients and oaggOxygenated and deoxygenated
blood have very different magnetic properties, &r& magnetic resonance scanner

® No Lie MRI, http://noliemri.com/ (last visited Jari, 2009).

” Amen Clinics, http://www.amenclinics.com/ (lassiied June 1, 2009).
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can pick these up. After much processing, we cahupncreating what you pictured,
that you're probably more used to seeing, a prizxatdn map.

fMRI is a fairly young technology. It's definitelin its teenage years. It was
discovered in about 1990. And we're going to emjdeaa couple of points in this
topic: that fMRI inventors correlate neural actwvhut not neural activity directly.
This is an extremely complex and, as yet, poorlgaratood relationship. And just
in the last three months there have been a haoflfpdpers questioning how strong
this association really is. Sometimes the papave lshown an influx of blood flow
in the absence of any neuronal activity at all.t8is, is an inferential to separate here
that you're looking at. So just remember, when yae these pictures, you're
looking at blood flow, not of the actual firing akurons, which is how information
is transmitted to the brain.

THE PRESENTERS THESIS

The thesis of our paper, before we get into aelibit more of the science, is
basically this: that in terms of considering th#ity of functional brain scanning,
particularly fMRI, for evidentiary purposes, wertkithat Rule 403 of the Federal
Rules of Evidence, which weighs the probative vetthe prejudicial value, is going
to do the most work in terms of determining whetbenot this technology should
be admitted. And just to save haste, the rule sajRelevant evidence can be
excluded if its probative value is substantialljtveeighed by the danger of unfair
prejudice, confusion of the issues, misleading jtimy, considerations of undue
delay, waste of time or needless presentation wiutative evidencé.

PROBATIVE VALUE

I'm going to talk briefly now about the probativalue side of this. We think a
proper analysis of the science should show that pgtabative value of fMRI
addressed to questions of mental state is marginbést. These are the number of
reasons as to why we think fMRI has almost no piebavalue for assessing mens
rea. I'll move through these one by one with exaaplThe first is base rates and
reference classes. The second will be individifférénces. The third is the BOLD
response. The fourth is standardized methods.tAadifth and sixth are ecological
validity and time travel.

Base Rates and Reference Classes

We'll do base-rates and reference classes finst.going to go through a base-
rate problem here that is sort of specific to lietedtion. This is one of the
applications, not that we deal with it specificaity this paper, but it is one that

8 SeeFep. R. Evib. 403. To quote the rule:

Rule 403. Exclusion of Relevant Evidence on GrouofdBrejudice, Confusion, or
Waste of Time

Although relevant, evidence may be excluded ipitsbative value is
substantially outweighed by the danger of unfagjymtice, confusion of
the issues, or misleading the jury, or by consititena of undue delay,
waste of time, or needless presentation of cunwdlavidence.
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we've already seen being attempted to be admitteddourt. And the problem here
is that it's not enough to say, “This technolog@@spercent accurate.” because there
are different meanings of accuracy. Do you meardid percent accurate of ruling
in the truth positives, ruling out false positives?

Let me give you an example of what we call the &eete problem,” which has
to do with basing. For any test that classifiderimation into two categories—like a
lie-detection test, lying or not lying—there arevimusly four possibilities: true
positives, false positives, true negatives, falsgatives. So there are different
measures that we're interested in.

I’'m going to just walk through this example, beaaits easier to see a concrete
example. Let's say we have 100 travelers we warsicteen. Ten percent of them
are lying—ten percent of them intend to blow up plene. So, a brain scan with 90
percent specificity and 90 percent sensitivity stsupretty good. So, this is what
cuts rates down. The 90 percent sensitivity sagb We're going to correctly allow
81 people to go. And these are our false positiwe&e going to accidentally detain
nine people; too bad for them. Our 90 percent ifipig says we're going to
correctly detain nine people, and we're going te-this is going to be the guy that
blows up the plane. This is the false negativéweadon’'t want in this situation.

What's really important here, though, is that sevisy and specificity aren’t the
only two numbers that matter. What's critical isatlk called positive predictive
value. Positive predictive value takes into actosemsitivity, specificity and the
base-rate prevalence, which, in this case perd@at.the positive predictive value is
that when this scan says to detain someone 50 mestéhe time it's actually going
to be wrong. It gets worse when the base-ratesogand Let's say we have a one
percent prevalence. Other things that include Icegré prevalence are
schizophrenia, psychopathy, probably murders—I meweare are other things with 1
percent prevalence that we know of. So, the exalmmeaks down even more. So,
we’re going to detain nine, but our positive prégie value now goes down to, at a 1
percent prevalence rate the scan incorrectly saydetain 99 out of 108 people.
We're actually wrong 91.7 percent of the time.

So, the take-away point here is when somebody vells this is accurate or it
works, you need to ask them, “What is your posifivedictive value? What is the
base rate?” This is a problem for my section. Aiedheille might talk more about
this, with No Lie fMRI cases where we have no infation—zero information—
about the base rate prevalence of lying in the igépeiblic.

MALE 1:
You're referring to lying in the context of theddRlIs, right?
MS. MURPHY:
Yes. This applies to other lie-detection techni@egtoo.
MALE 1:
There’s a whole area of validity testing since #aly ‘80s about positive or

negative thinking power. They take the base ragyais as well. And they're
fairly—by 99 or 98—
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MS. MURPHY:

Are you talking about the polygraph?
MALE 1:

No. Simple validity testing. Malingering and belwaal psychology.
MS. MURPHY:

That's a different—we might know something more whthat. I'm talking
specifically about this case. But the point hetghat the Bazian analysis does break
down like this, and these are our validities if yaant to know any kind of
diagnostic situation.

MALE 1:
That's correct. (Inaudible) in more context.
MS. MURPHY:

In other context, yes. When we know more abouthi, more information you
have, the more you can say, “This is valid or redtd/”

So, the other question besides the base rate iethence class. And by that |
mean: What is normal? Who are we comparing teisgn to? Can | show that the
particular person in question has a mental abnaynahy, that's underscored by a
brain abnormality? Well, first | need somethingcimpare him to. And, in this case,
perhaps you'd want in a legal case your ideal aeerational actor to the law who
expects to obey the rules. So I'm going take achunf people and compare that
individual to a normal brain. Well, this is problatit. First of all, who’s going to
make up the normal group—people of the same segjoemonomic status,
background, or people who are actual, if you haraeone in question of violating
the law, people who are in question who are lawletsi? The other interesting thing
about this is that experiments in general—basicallyof what we know from
functional brain imaging—are done on groups of saty and is finding they're
averaged. This is in part because the fMRI sigeahdeed very subtle. It's a
physiological signal that’s very, very subtle, smuyneed quite a lot of data to select
out what are true signals versus what is calledkbeound noise.”

So, the law is generally interested in one persantame. So, the whole point of
this slide is, that normal is a statistical creatémd an entirely normal one. We have
to decide: Who do we mean by normal to comparepgbkrson to? And even if we
do that, is it valid to compare one person’'s dataictw might have extreme
physiological noise with a nice, clean average irefi The take-away point here for
anybody—a practitioner who is faced with this kiofdthing—is you want to know
who is in that normal class and what all of thegurss look like.
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Individual Differences

And the reason for that is because one of the atigor problems with brain
scanning as evidence is individual differencese&u we all have the same brains
respectively, but they're wired up in different vgagnd we use what we have in
different ways. Here's an example that shows theblematic nature of what I'm
talking about in evidentiary context. This is artfwalar vision of which you're
looking down on the slice through someone’s brée this. It's called a “glass
brain depiction.” These nine normal people arenga@n episodic memory retrieval
test. And circled in red on each individual pergsrthe area voxel—in a brain
scanning, a voxel like a 3-dimensional pixel ofajest per significant activation.
What would happen is in the study, these nine meodleir entire brain data is
averaged and you get this. This is the area imgbin episodic memory retrieval
because this is the part that pops out. If youceothere’'s very few, if any—
arguably only this guy—people in the normal groupovook like the average. So,
when you say, “Who'’s in the normal group? Whahisaverage?” it really depends.
An individual person who goes into the normal graapld be compared and held
up to the normal group saying, “This person is abva.” when, in fact, they
themselves went into making that average. Thigig,\this is all completely obscure
in most brain imaging studies, intentionally so. utBwe think that's highly
problematic for this forensic use. Statisticiangl atientists are working on this
problem of the grouped individual inference, whiégh not just unique to
neuroscience but particularly problematic. And sdayewe think these comparisons
might be possible with stats of more powerful aihons and analysis technique, but
that power does not exist today.

BOLD Response

The BOLD response is another problem for probataiee. “BOLD” refers to
“blood oxygen level dependent” response, and thahé oxygenation of blood is
greater when an area has been activated or yooakirlg at the differential in
oxygenation. The reason for that, these are justntepapers, we don’t actually
know yet as neuroscientists what the BOLD respoaslly means. For example, we
don’t know, when you get a spot in the brain thgitts up, whether that represents
input being received, internal processing in a n@dar an output. The inhibition
problem, which is one of my favorite areas | useavbrk on, 15 to 20 percent of the
neurons in your brain are inhibitory neurons inttivaen they fire they inhibit the
next neuron from firing. This helps shift circuge they can be used for more than
one purpose. We don't really know how inhibitoryurens work in the BOLD
response. It seems like they don’t show up very.wel

The other point here is that what your brain is admihg can be just as important
as what it is doing. We're not sure what the BOtd3ponse tells us about that.
Another physiological problem is astrocytes, whach the purported cells within the
brain that do not think, do not transmit electricapulse as information. They've
been typically ignored in a lot of cognitive newience research as, “Well, they're
there, but we don’t know what to do with them, s ignore them.” Recent papers
strongly suggest that they affect the BOLD respdanseays that we really don't yet
understand. And, as | mentioned earlier, a papéamuary suggested that blood flow
may not actually be coupled with neuronal activigelf, in which case it's really
hard to interpret what it means.
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So, this graph here is just to remind you thatdigmal that we're looking at is
very, very, very small and sensitive. This is thailds sort of energy budget. This is
our intrinsic activity. With evoked activity, suas stimulating somebody to do a
task or stimulating someone to tell a lie, thegdéng to be a very small fraction of
the overall brain energy usage. To filter out aaniegful signal is very hard to do.
The take-away point here is that fMRI is not yetdnd of itself completely
understood. It's great as a research tool, eshetiadevelop other questions, but it
has limitations, it is not yet a mind-reading maehiThe standardized methods, it's
a prong of theDauberf analysis, and I'm just going to talk about oneezsf that
in terms of probative value. And the reason wendrihis up is because brain
images, when you process them from the raw dagetithese pretty pictures, can be
manipulated in several different ways.

For example, it appears in this slide that the ienag the left has much more
activation than the image on the right. And, Youwsnidr, | submit that my client,
who is on the right, clearly has deficient braitivaty and, therefore, should not be
held responsible for his or her crime. Howeverséhare all images of the same set
of brains, averaged at different statistical thoddf. The lower the threshold the less
of that signal we're going to see. The choice lud statistical threshold can
drastically affect the interpretation of brain seiug results. And there are multiple
statistical programs and analysis packages in gsass labs, but no industry or
academic-wide standardization. One of the thingslweffer in our paper at the end
is a list of questions that we think the judge doask of the offering party to assess
the robustness and validity of the processing nusttend statistical analyses of the
raw data. We also think that these people shoeldhde to ask for the raw data and
rerun the analysis. There is so much that goesnoting computer that could be
obscured, and this is what neurologist Helen Talvbg has testified in a number of
cases, calls “the opportunity to dial a defectagitknowingly or unknowingly.”

Ecological Validity

The last two points here are ecological validitg @ime travel. With ecological
validity, the problem here that we think is thafidieag mens rea—which is a legal
term of art and not something that neuroscientisesin our day-to-day life in a way
that it could be captured by a functional imagirgeximent—is not something that |
think anyone is going to agree on for quite sonmeeti Furthermore, we think
something as slippery as intent can obviously \@@¥ween contexts and different
motivational states. Note that to have a brain s¢he subject must be highly
compliant and sit in a tight space with your heiadd in a frame, and be willing to
hold very, very still and participate in the taskhere’s just no way that that is, in an
ecological way, like the time of the incident inegtion. That would be a sort of
very silly assertion, in my opinion. They're notettsame conditions in which
someone has committed a crime, and it certainly iaking place at the same time.
We do not have any information as to how someomativational state or
someone’s belief state, or how many times somebloaly rehearsed a set of
questions; or it might be displaying counter measutike thinking about a pink
elephant. Thinking about anything else could disarmlter a particular brain scan.

9 SeeDaubert v. Merrell Dow Pharms., Inc., 509 U.S. $7993).
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Time Travel

The last point is time travel. And by this we mdhere is distance between the
time of the crime and the time of the assessmelnt.the Savinoncase that |
mentioned in the beginning, this distance was sixtims—a time in which not only
could someone change their mind or practice orarsgetheir story, but in which
significant brain plasticity could occur. Grossi@ns or tumors may still be visible,
but that’s not what we're talking about here. Veédalking about functional imaging
and mental state. Six months is more than enougé tor someone with a mental
disease or defect to go into remission or to deemsate and get worse. Obviously,
the courts are making assessments about past nstatek based on a person’s
present condition all the time. That's what couwntsl juries are meant to do. We're
just saying here that we shouldn’t have great etgpiens that brain imaging is going
to add any particularly strong probative valuehis type of assessment. And with
that, I’'m going to turn it over to Teneille, wha®ing to bring it back to our thesis.
We went over the probative side, she’s going to ahlout the prejudicial side.

POTENTIAL FOR PREJUDICE

MS. BROWN:

So, Emily spoke about the probative value aspecti wou can see it's a
balancing test. You're probably all fairly familisvith test 403 or your counterpart
here in Ohid® I'm going to talk about potential for prejudicdnd we don'’t yet
have a lot of empirical data on this, but we daméed to because you can just
analogize the other types of evidence and see theapotential for prejudice is.
And, on balance, if the probative value is subgiiiptoutweighed by this potential
for prejudice, this is an evidentiary rule that extlude all types of evidence, not
just scientific evidence.

And why 403? We've been asked this by a numbesaéntific evidence
experts. And the reason we’re interested in 408risally brings up our thesis about
the prejudice and the unique and persuasive pofattese images. As Emily stated,
here’s the rule: substantially outweighed by thegda of unfair prejudice. And I'm
going to walk through some of the different typégrejudice, including confusing
the issues, misleading the jury, undue delay andteayaand also representing
cumulative evidence, which is cumulative social gheytogical evidence, which is
actually better in this case.

So why not 7022 Does Ohio hav&rye*? or are you &aubertState?
MALE 2:

Daubert®®

10 5eeOHIO R. EviD. 403.
1 Fep. R. Evib. 702 (rule governing testimony by experts).
2Frye v. U.S., 293 F. 1013 (D.C. Cir. 1923).

13 SeeMiller v. Bike Athletic Co., 80 Ohio St.3d 607 (@hiL998) (adopting thBaubert
test and rejecting thierye test).
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MS. BROWN:

You're aDaubertstate. Okay.

So, the question is: Why not try to include thisder the rules that are
specifically targeted at scientific evidence? And eould have in that we do think
that a lot of our arguments and a lot of the pothist Emily raised that go to
probative value actually speak to the weak validifybrain imagining under a
Dauberttype of test. And the reason we didn’t focusDaubertin our paper, we're
very interested in: if the science develops, becbetter, and becomes valid for
particular uses, then what? What about this piatiefior prejudice and the effect that
these images themselves will have on the jury?

And there’s more of a practical test in 403, logkat the waste and looking at
the cost of these scans, and it's a little morgilfle to allow for changes in the
methodology. But even so, this clearly could beleked undeiDaubertor Frye.
And the reason being is—for our particular purpagelooking at past mental
states—it's not peer reviewed and valid and tekiethat purpose.

“Epistemic Mismatch”

But we're focusing here on 403. At the first prond’'m going to go through
each of these in turn. But the first potential foejudice is something that Adina
Roskies has called the “epistemic mismatch.” Arat’shwhere there’s a difference
between what you think you're seeing and the imadet you think it can convey,
and what it actually conveys, and all the stepg Hra required to get to the
construction of that image. So, you see a pictdra drain—an fMRI image is
referred to a snapshot of the brain—and you thitskaictually frozen in time. This
is someone’s picture of someone’s brain or a visfesbomeone’s brain at some given
point in time. And what you still don’'t see are #iese heavy levels and multiple
steps of processing that occur with the dialingdefects, with the picking the
statistical package and all of the many discretiprsteps that a researcher could
engage in to clean up the data. Also, it's not dandistort the data, but it can have
that effect if you have a particular legal argumgni wanted to make.

Here is a representation of this epistemic mismatblere you start with the
fMRI signal and go to the BOLD response and watktigh each of these steps that
are required to end up on the upper right with plaist or future behavior. And that’s
the legally relevant question, but it requiresthfise many inferential steps, and at
any step of the process, you could be weakeningdhee of the inferential change.
So, by the time you get the projection forwarddome future date that’s in question
or looking back to see if someone had the requisémtal state, it's a very, very
weak statement to make. And it's possible, cenaiahd as Emily mentioned, these
are the kinds of steps that are taken in otherstyfeevidence as well, but the fact
that the image blurs this process and doesn't ritalavious that you're going from
a signal of the BOLD response in correlation witbajer energy consumption all the
way up to the past or future behavior or mentaesta hat's the problem with this
evidence is that this is not obvious—all of thetps are not obvious. And, in fact,
the final step when you're looking at the pastuwiufe behavioral mental state, this is
something that really requires a lot of empiri@dearch with cognitive psychology
and a lot of agreement among psychologists as #i thlat behavior means. And it's
certainly prone to confirmation bias if you thinkat you're looking for a specific
type of behavior.
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Undue Weight of Evidence

The second potential for prejudice is that peoplegive this image exaggerated
weight. You might think of a gruesome photo or poiter-animated images that
might also fall under this category for potentiad prejudice. And this slide captures
this undue weight that's given to the images. Kmaihd | were at a training for
judges in November of 2007, where someone whosd jetactually to train judges
on how to assess this evidence presented fMRI amgital” and it would be
admitted under any jurisdiction regardless of ttiergtific Daubertor Frye tests, and
kind of apprised us of what purpose it would beduf®. And the reason being is
that it had been in 20,000 peer review journalgjas incredibly objective and it was
basically going to save the day.

And the problem with this, obviously, is that itiet magical. Just because some
process involves computers or algorithms, it ddesw®an that there’s not a human
involved to decide how to construct those algorghn$o, this is just getting at that
idea that brain images are not magical. There® stenething called “neurorealism”
and “neuroessentialism,” where it promises, fMRdras to promise—and if you saw
the CBS video clig} there’s discussion about that—where you think y@$eeing
you yourself in the brain, it's represented in brain. And you are your brain in a
way that you're not any other organ in your boddnd you wouldn’t think of you
being your liver or your gut. You are your braamd that is kind of the reduction of
who you are. And so, it's covered in the mediatiggtinto neurorealism. This is the
way that brain imaging in often discussed. Youeersit in the headlines: this is
your brain on politics, or God, or a Super Bowl adAnd they're always
accompanied by pictures of brains dotted with sagtyisignificant splotches of
color. Now, some scientists have seen enough.réNige moths, they say, lured by
the flickering lights of neuroimaging and uncritlgaaccepting of conclusions drawn
from it. So, it's obviously being covered in the di@quite a bit, and it's often done
with this very kind of starry-eyed gaze into whatcan promise. And that's
definitely a potential for prejudice because of Wy it's discussed and the way it's
represented.

Cumulative Evidence

The third potential for prejudice is that brain ijea are actually cumulative with
other types of evidence. As Emily mentioned in ¢bestruction of the image, you
have to start with some tasks, some statement&lmavioor, something that would
then be triggering the BOLD response to activaiiothe brain. And so, if you have
that, then why do you need the brain imaging ifitatloes is bolster the social-type
qualities?

An example of this would be tHgavinoncase that Emily discussed. If you have
behavior at the time of the crime, you have a arahidefendant saying and the
victim—who is a rare case where we actually hawdcdm who can speak and
testify as to what happened at the time of the erirshe’s saying, “He waited
outside of my apartment. He tied me up. | somebowinced him to let me go.

14 See How Technology May Soon “Read” Your MiB&SNEews, Jan. 4, 200%vailable
at http://www.chsnews. com/stories/2008/12/31/60mistm@in4694713.shtml (last visited
June 1, 2009) (article includes the video of a sagnon fMRI technology which aired in
CBS'’s 60 Minutes).
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He pleaded with me, ‘Don't tell the cops. I'm goirig take you back to your
apartment. I'll help you bandage your wounds. ¢jaing to give you a phone to call
911 for help, but don't tell them | was involvedThat speaks to his mental state at
the time of the crime in a way that's so much mibin what an after-the-fact brain
image can tell us.

And maybe it's not always perfect, and we don't ae have behavior at the
time of the crime we can draw inferences from abuahtal state, but when we do
have that, then the brain image really adds nothirg incredibly expensive and
because of all the other potentials for prejuditis, something that could be
eliminated based on the cumulative nature.

So, here, this is another way of representing thithen you're constructing the
image, the B state is the experimental state, atistivhen you give the subject a
task that they have to do, something that youleedghem to get some emotional
process. It's something that's supposed to be septag their ability to form intent.
Emily’s point is a very good one, too, that “interwhat does that mean? Criminal
mens rea, intent in a neuroscience setting, itty @pecific to the type of action
you're taking. But here, you have this B state whifiere’s an activation state from
the experiment. You're subtracting a control statkich might be resting or might
be doing some other task that’s not engaging ti#yato form intention. And then,
you subtract the two, and you're looking at thded#nce in the activation between
the experimental state and the controlled stated this just brings home the point
again that if you're looking at behavior subtragtifiom a control state, and then
looking at the brain image that results, why domt just look at the behavior and
what does this add?

“Psycho-Legal Error”

And the fourth type of prejudice is something adlkke “psycho-legal error.”
It's the fundamental psycho-legal error. It's cainby Stephen Morse, who's a law
professor at the University of Pennsylvania. Andatthis gets at is if you can
somehow identify something that's occurring or lgetollared by the brain that,
therefore, that should automatically lead to miilga And there is the tendency to
think that if you can construct a story that leag@sto the brain and it's the cause of
the behavior that's in the brain, that, therefdtegt leads to mitigation. And, of
course, this isn’t the case because, as Emily wmmadi, everything begins in the
brain. So, just because you can show that songettas a functional correlate and it
begins in the brain, that shouldn't lead to mitigaf but it often does in the way that
these cases are argued. So, that's a potentigrégudice just because you need to
take that basis from functional thought, and justause you show that someone’s
brain looks different, it doesn’t mean that it adif$erently.

Impairs Ability to Assess Evidence

And the fifth potential for prejudice is that ittaally impairs people’s ability to
assess evidence. And this is where we actuallg pagliminary empirical data. It's
not done on mock jury, and that's something thatravevorking on with the
MacArthur Project, is actually taking this sort sifuation and apply it to a mock
jury. But we’ll walk through a few, two preliminarstudies that explain this final
potential for prejudice.

So, here we have an explanation of something céalled curse of knowledge.”
And this is a research design where subjects werenghis explanation, and you
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can read it over with me. Subjects were givenddscription of this phenomenon,
the curse of knowledge, and then they were offengolanations. And they were
supposed to rate how satisfying they found the anation for this phenomenon.
And this study was done at Yale.

Curse of knowledge is when you know something, smglou assume everybody
knows it. And we all have friends like this, whereey know what the capital of
some country is, and if you don’'t know it they'reogked. But just because they
know something, they think it's wide-spread knovged

And so, then, the subjects were given explanatafnthis behavior and asked
whether or not they thought the explanations weoedgor bad. So, the bad
explanation for the behavior is circular. Andakeés a little while to read through
this to see that it, in fact, is circular becausdoiesn’t add anything more than what
the subjects were first told; it just restates shee thing. The researchers claim that
this curse happens because subjects make mor&esistden they have to judge the
knowledge of others. People are much better atijigdghat they themselves know.
So, in the experiment, they were actually justtegisg what they had already told
the subject. And the good explanation adds somgthithadds some explanation that
wasn't given before. In this case, it talks abitwgt point of view and the inability to
switch your point of view to see that someone ebsg, in fact, not know this. And
what’'s encouraging is, that subjects were prettydgat differentiating between the
good explanation and the bad explanation.

But then, you add this neuro-babble, and you sByait scans indicate...and
there’s something going on in the frontal lobe vehils known to be involved in
self-knowledge.” And you add that to the good #imel bad explanation, and what
happens is here on the left where you don’'t hagenguroscience evidence, it's an
unsatisfying explanation. When you add the newoble on the right, it goes from
being a bad explanation to not a great explanabah,at least a good explanation,
better than it was before, just by saying, “Braiarss indicate.” And so you see they
can tell the difference between a good and badaeapion. But when you add the
neuro-babble, it somehow makes the bad explandbtiok better than it is, even
though it doesn’t add any explanatory power.

And another study that was done is the McCabe &edCatudy. This is taking it
one step further and not just looking at whethenatr neuroscience evidence was
presented, but looking at the format of the evidemmd whether it makes a
difference if it's presented as a brain image fts€o, subjects were given various
statements like this one: “Watching TV helps withtmability because both activate
the temporal lobe.” Obviously this is a logicallday because just because two
things happen at once, we all know from our LSA3t t¢hat doesn’t mean they're
correlated. It doesn’'t mean that one helps thero®®, subjects were just given this
statement. And then, they were supposed to ratedetentifically reasonable they
thought it was, how sensible this explanation wasd they were given different
types of information along with this statement., Some subjects were just told to
read this: “Watching TV helps with math becauseytheth activate the temporal
lobe.” Some were given this information, plus agdr which is supposed to show
that both TV watching and math, they're both inttireg the temporal lobe to about
the same degree. And then, a third group of stibjeere given statements with this
brain image, where it's supposed to show that tiwh activate the temporal lobe to
a similar degree. And it was one of those thred the subjects were placed into.
And you can see here from this graph that it's jost the fact that this is visual
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information. There’s something about the brain imdlgat takes you from saying
that this is a somewhat sensible argument to nsawiuch more—this statement
makes much more sense just because you put aibrage next to it. And it's not

just the visual because the bar graph didn't hhae effect. It's something about the
brain image itself. And this is preliminary data.

We didn’t get many examples of different types bépomena they were asking
the subjects about, but this is something thatevietping to follow up with and see
if we can test this and control for other thingeelicross-examination, and if you
could still this effect, that a brain image can mak argument more powerful. That
seems like a pretty clear-cut case of prejudiceau Yiave an argument that’'s bad;
you put a brain image next to it, and now it's eett

So, to conclude here, as Emily mentioned, thisapplening right now. It's
pervasive, it's persuasive, and it's already upsn And the technology isn’t perfect,
but people think that it is. And one issue thanes up here is people blur the uses.
So, you have something that's very useful in aasdecontext—or you can think of
a blood pressure pump that's really good at meagwour blood pressure, but then
if you try to take that same pump and use it tedeine whether or not someone is
lying, or maybe some theory that if they're strelsgbeir blood pressure will
increase, it's not validated for that purpose. Bat's what's happening here is that
people are trying to blur all the purposes togethed say, “Look, it's being used to
track Alzheimer’s progress and stroke victims, andtherefore, we're going to use
it to see whether or not someone is depressed asther or not they had the intent
to kill someone in a murder case,” which is a tgtdifferent usage.

But there is a recent case in San Diego—Emily dlgtwarote this case; we can
send you our blog address where you can read ad8ut was an individual, it was
a dependency hearing—I’'m going to be careful of wwhsay here because a lot of it
is confidential, which might be why they tried tarbduce it in this case—so, it's a
dependancy case where an individual, a 14-yeagoldvas arguing that she had
been—she wasn't herself arguing, but the Statethedwvelfare organization were
arguing—that she had been sexually abused. Andalleer was introducing brain
imagining evidence to argue that when he made thtersent that he did not
sexually assault his daughter, he’s telling théhtr&o, it's not used to detect a lie;
he’s using it to verify the fact that he’s tellitige truth.

And what'’s really troubling about this is Califoanis aFrye-type state, so it's
whether or not this evidence is generally acceptedthe relevant scientific
community. And the problem was this is a sealed;cd's a dependancy hearing.
So, if they hadn’t succeeded in getting it in, ndypeovould know. But we happened
to be contacted by the State welfare services’ selyrwho was really concerned
about this, and he saw the report. The reporbtspablic. But he saw the report
where even internally, there were some inconsigsria the conclusions that were
drawn from the scientists. But then, they weredyeto say, “This is generally
accepted in the field. This is a valid way to tglether or not somebody is telling

15 SeeEmily Murphy, No Lie MRI Being Offered as Evidence in Co@tanford Center
for Law & the Biosciences Blog, Mar. 14, 2009,available at
http://lawandbiosciences.wordpress.com/2009/03t#émri-being-offered-as-evidence-in-
court/ (last visited June 1, 2009).
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the truth.” And you’ve got this young woman whorgitg to go up against a brain
image that her father is introducing, saying treis tielling the truth when he said he
didn’'t abuse her. And the problem is, if it's theneral acceptance by the relevant
community standard, the whole problem with the liketFrye is that you've got this
small pocket of people who are actually researchiigfield. And the broader base
of the community is fMRI researchers, they respdndery loudly, saying, “There’s
no way this is generally accepted in the broadeRfldommunity.” If you want to
look just at the community of commercial researshaho are trying to flip around
to make money in this lie detection contest, thdik®, four people. And if you ask
them, they'll say it's generally accepted becalms/'te conflicted in their interests
and they have investors who are going to make mbaegd on this. But that sort of
gets back to the whole problem of polygraphs. Araldifference betweerrye and
Daubert This is one area where the difference betwEgre and Daubert it's a
huge practical difference, unless you look at thlewant distance in the scientific
community, which is in pretty wide agreement tha tMRI technology that was
used in this particular case is not valid andrit$ an appropriate use at all.

And fortunately the outcome of that was we weretacted by the counsel, we
got involved. We were trying to just help them getto speed on how they can
challenge this. There was Kelly'® hearing, which is the equivalent of tieye
hearing in California, where the father was tryitgy introduce this and get it
approved. | don't know exactly what happened astig they withdrew the request,
but the Defendant’s counsel was ready to put oretiypgood challenge against this
evidence. And he contacted Mark Rakel (phonetid)p w6 a member of the Long
Arm Stanton Project and a senior Nobel-caliber Pia¥aging researcher at
Washington and St. Louis, and he was ready to digklto San Diego to testify, to
say this wasn’t generally accepted in the fieldadAhere was enough noise online
with people responding to our blog saying, “I cah#lieve this would ever be
acceptable.” Before the father's counsel knew Matk Rakel was going to be the
expert witness, they withdrew the request probaklyause, | would speculate, they
wanted to test the waters. And once they realibedet was going to be this very
physical public response to their introduction,nthibey stepped back and thought,
“Maybe this isn’t the right case to be doing thié/e don’t want our first time we
attempt to introduce this publicly, in case it's mocepted.” So, it's a very real live
case that was last week when they withdrew theastdu

So, the conclusion here: at present, is fMRI advalethod for measuring mental
states that are relevant to mens rea? No. Is thei@nger of unfair prejudice? Yes.
Are there alternative forms of mens rea evideneg #ine at least as probative and
less prejudicial? This is the old sheet packs @lyeu have to look and see if there
are alternative forms, which there are and thelgss prejudicial, then you go with
that. So, in this case, it would be the behaviothattime of the crime. With the
Savinoncase, the alternative form of mens rea evidend@dsvictim’s testimony
about what was the cover up and the concealmenthtbadefendant tried to engage

18 SeePeople v. Kelly, 549 P.2d 1240 (Cal. 1976) (adaptireFrye test).

17 SeeTeneille Brown, Request to Admit No Lie MRI Report in Californias€ais
Withdrawn Stanford Center for Law & the Biosciences BlogarM25, 2009available at
http://lawandbiosciences.wordpress.com/2009/03/2%équest-to-admit-no-lie-mri-report-in-
california-case-is-withdrawn/ (last visited Jun€@09).
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in. And given the current status of the scienceRfidvidence should be excluded so
that neither judges nor jurors are prejudiced.

That's sort of a take-home point from our talk, ug'd also be totally open to a
guestion-and-answer session that follows after thaanswer questions about any
other quirky things that you think might be intdneg: constitutional questions; the
5th Amendment; whether or not this might be considgestimonial evidence and
whether or not it would indicate your ability nod incriminate yourself; 4th
Amendment issues; hearsay issues. There arer@lcforery interesting evidentiary
and Constitutional issues—6th Amendment issues, weahave this argument that
tends to be addressed to criminal defendants, wdldy maybe have a 6th
Amendment right to possess this exculpatory eviddrgcause it has to be reliable
and probably wouldn’t be allowed to be looked aiithe 6th Amendment? But
anyway, all these things are free. If you wanthat, you can go ahead and ask
some questions now, unless you wanted to add amgy#s kind of a conclusion.

MS. MURPHY:

Only to say that we're very glad to take questiove recognize that this is a
very controversial area, and we recognize thisvisrg new and young area. This is a
30,000-word paper. There are a lot of details bethnical, scientifically technical,
and legal that we've gone through quite quicklyeheSo, if you want more detail,
feel free to ask us. But we're happy to take qaast And we want to say thanks to
all of these people, and thank you for having us heday.

FEMALE 1:

If this question is too elemental, just skip itmlcurious on what they showed
the jury to convict the Indian woman when she poéggbwhoever she was poisoning.
Were they sketches of brain scans and they thalghtvas lying or what?

MS. BROWN:

What's interesting about this case is that theteiadly wasn't a jury. It was
something like an inquisitorial method where it'®eojudge who's receiving
evidence and who makes the decision and also sssjigty and fact-finder.

And this is the field methodology, and maybe we show you. What it's doing
is reading statements where they're saying—thi® osas about poisoning and
whether or not this woman poisoned her ex-fianced—ao, reading statements
leading up to the crime, which are, “I bought theeaic. | went to the temple, |
picked up the Versed. | laced the Versed withdahgenic. | gave the arsenic to
Houdi (phonetic),” who's her ex.” And then, seeiifigthere was some sort of
recognition in her brain, that her brain recognizéd was EEG, this was not
functional magnetic resonance imaging, it was ais EEElectrodes on the scalp,
which was supposed to measure the electro activitgn they mentioned these
statements to her. And the idea was, we'd have @0PR®honetic) wave of
recognition, but there’s no ability currently toffdrentiate between whether you
recognize that stimuli because you know what treegds are against you. And so if
you hear someone read back the charge sheet of) Bomght the arsenic, you
poisoned your ex-fiance,” if your brain looks oweige because you recognize that,
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it might be because you know what you're chargethveind not because you
engaged in the behavior and actually bought thenszsand actually poisoned your
ex-fiance.

MS. MURPHY:

Just to say a word about the technology: it's anbsaan in which it measures
functional activity, but you don’t get the pretticture. It's an EEG, which is a cap
of electrodes that anybody can wear, including bybahat measures recordable
activity, just superficial brain activity, nothingpu can see; whereas, an fMRI and
other things can get in the whole brain. And it keobasically like this.

MS. BROWN:
We can forward the opinion to you.
MS. MURPHY

The EEG noise, like all other brain physiologicansils, is very noisy. So, in
this case, this person would be listening to a dpway, “I bought the arsenic,”
which was one of the questions that this woman weasl. And then, the actual
measurement that comes out of her brain is like tiihey then repeat, and as | said
with the fMRI scanning, you repeat trials dozens drundreds to times, and
sometimes you average or often average cross ssitijecause this trace here is so
noisy. But when you do it over 100 trials, you aggat what's called the “event-
related potential.” Again, though, repetition oiftlps a number of times, we think, is
very problematic. There's adaptation in brain; &®rno comparison. What
happened in that trial is, they made these statesnthey read them to her, and then
the computer created a report. So, obviously, tiexe no bias because it was the
computer who did it. And all they submitted was tomputer evidence. We never
saw any brain-trace evidence in that particulaecas

MS. BROWN:

But it's a really good question because it is peofdtic because we don't have
peer-review data on this methodology. It's verivate. It's a forensic lab out of
Dubai, India. And if you look at the case itséitfe facts against this individual were
incredibly weak; it was all circumstantial. Theenénces were always drawn against
her, where, “Oh, she stayed in this hotel, whicls wight by her ex-fiance’s house.”
Clearly, she could have poisoned him, or maybehé&sause it's a cheap hotel, or
maybe because it has sentimental value with heeguhusband. But the inferences
were always drawn in a way that’s very negativeaas this woman.

And so, this—it's is called BEOS technology—seen®glay a very important
role in convicting her because the other evidenas o weak. And, “Look, we
have this EEG data that makes her look very guiltut the troubling part is that
there’s not any good peer review that looks atrtte¢hodology to see if we can do
that. And when we talked to researchers at Stdnfdro are engaged in similar
types of research, they say that it's impossibledable to get at the source of the
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knowledge and the difference between experiencmgvent and having some brain
recognition activation versus being aware of itafhe fact.

And | don't know if you watched the CBS video whd@hn Dylan-Haynes was
taking people through the video game, or lookingaises or looking at rooms, and
then later showing them some of those visuals arting them in rooms that they
didn’'t see and being able to detect the roomsttiegt had seen from the rooms that
they had not seefi.And the problem there is it seems like it's vameresting work.
But what's the legal application? Because whattleeodds in a real world setting
that you would be able to control the stimuli teatneone has seen? They were able
to construct this room that they know you haver'ers before, and then test you
again to see if you remember it. But if you're tatkabout a knife or a gun, chances
are we've all seen knives and guns, and so youn bmgght look like it's responding
and it's familiar with the stimuli of a gun, butdbesn’'t mean that you were the one
who committed the crime. It might look like youragdmother’s gun, or it might
look like a gun you saw on CSI. And so, you cdifferentiate from the source, and
that makes this very problematic.

MS. MURPHY:

The other disturbing thing about this particulathieology is that it's now being
deployed in two forensic labs in two different ladistates. We haven't seen any
negative press or any negative data, judicial opisi against this technology in
particular. In fact, it was advocated saying,s'lo hard to get inside the criminal’s
mental state, especially if they're really cleverdawanted to conceal it. So, we
should use this more particularly in difficult case That's something that really
concerns me.

MS. BROWN:

And we talked about the San Diego case; that fatbeld have been thinking of
India and ocean waves, or anything else, we dordirkkwhat he was thinking of. He
could have been engaged in these things to trytandok stressed out when they
were reading the report.

MALE 3:

Last week, when the California case was pendingveland had beautiful
weather, and we were also involved in a real litdgter where the fellow sitting next
to me, there was testimony being given that he pggshotic based on his behavior.
And the psychiatrist said, “Psychosis, paranoicetypAnd the accused, if you will,
said, “Fine. Give me a brain scan. And if it shahat my brain is unhealthy in this
matter, I'll trust your judgment. Otherwise, | dbthink it's accurate.” I'm just
curious, what's your response, not necessarily nneaidence sense, but in a
scientific sense? How capable is the equipmemexdsuring the health of a brain?

MS. MURPHY:

18 See supraote 14.
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That's a great question because one of the majpog®ents of this technology
in the clinical setting is to try to get a handle mental illness and the varied kinds
of mental iliness. It's for predictive purposes,r fdiagnostic purposes. And,
particularly, one of the interesting sorts of satamy uses of that is to help people
who have mental illness accept and realize mehitedsis and follow through with
treatment.

We've done a couple of survey-based studies thaivshat people who have
been diagnosed with major depression would likeaégnbscan. And, in fact, if they
have a brain scan, they rate themselves of beirdhmore likely to follow through
with treatment. Because somehow it gets the neseodialism thing, it really makes
it real for them. And in a strange way, it seraegurpose that I’'m not comfortable
with as a neuroscientist. It's not consistent bgerves this purpose saying, “Oh, it's
not me, it's my brain.” And in that case, you sa¥ell, | need to take care of my
brain. My brain is unhealthy.”

But to get at your technical question, the use ddirb scans to diagnose
psychiatric illnesses is truly in its infancy, pewlarly flexible and acute states, like
psychosis, things that come and go. You'd havgetosomebody while they were
acutely psychotic. We don't have a lot of peopleovare acutely psychotic who
have been in, or who are willing to go into, scasn&he most robust clinical use is
for gross lesions, diagnosing if someone had a mejoke or other sort of brain
damage type thing, dead tissue versus ischemigetis$n terms of mental illness,
though, it's stickier. The data is really kind df aver the place. | wouldn’t feel
comfortable using it in a forensic capacity. Blitiwere in a diagnostic capacity,
where it was really serving the purpose of compglisomeone to get treatment,
that's a grey area for me. As long as that pevgasn't able to—

MALE 4:
The question is does it show up?
MS. MURPHY:

No. Well, it depends. | mean, it doesn't show lgady. | don't think you could
take that particular brain scan and say, you caoldhand that to a radiologist and
say, “Yeah, that person is psychotic.”

MS. BROWN:

The question is: What do you compare this to? nTihgets back to that base-
rate question of if the individual's brain looksffdrent, is it because they're
functioning differently? If you had had a baseliast even of them and not a group
of normals or averages, what would it have loollee ih comparison to that? It may
have been, if you had a brain scan before theyestgresenting this psychosis, it
might look the exact same as when they're psych@&@m, there are all sorts of
problems of looking at the activation. Some of pleénts Emily brought up: if you
have reduced functioning in one area of the bitimjght not indicate dysfunction at
all. It might be that you're hyper-efficient andathyou’ve just done something over
and over again so that you're very skilled at &,opposed to it being a deficit. So
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there are all sorts of problems of using it for ggggtric diagnosis, one individual
scan.

MALE 5:

Danny Wibers (phonetic) in 1986 using, | think itasv 10, he showed
hypofrontality in patients with schizophrenia. Tpeoblem is you get the same
dorsolateral prefrontal cortex, you get the saniegtithat Mayberg has found with
depression. So, you just cannot diagnose someblidybasically a diagnosis based
on behavior and systems, behavioral symptoms, mettat's going on in the brain.
And they tried a similar thing with the Unabombersbd upon that cognitive test
pattern. Defense wanted to say he had schizoghtemtause he didn't want to
acknowledge that he had a mental illness. Andoanit do it whether it's cognitive
test patterns, whether it's patterns in the braansIt has certain phenomenal logical
symptoms, and that’s the basis of the diagnosis.

MS. BROWN:

| think that might be exactly why certain attorneyant to use the brain images
because it’s really all entirely based on the psladical data and they’re bringing in
the brain image often just to prejudice the juiy, that purpose, which it is done.
Because it doesn’'t do any extra explanatory woHeothan making it seem very
concrete and objective. And a hypothesis is tiné$ are very reluctant or skeptical
to receive psychological data and they think tlerefo much opportunity for
malingering, and somehow the brain image is goinget around that. And it's so
objective that you won't be able to detect malimggr but, in fact, there’s so many
steps in constructing—

MALE 5:

In fact, it can detect malingering, especially gheir degree of (inaudible). So |
agree with them, that's behavioral. (Inaudible).

MS. BROWN:

The work being done in all these images is alltfa behavior. And the image
adds this pretty picture to sort of summarize wya already knew through the
psychological exam.

MALE 5:

The testing will give you much more information ttearelevant and what's
going on.

MS. BROWN:
Psychological testing.

MALE 5:
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Validity testing. It's a complicated area. Butnetheless, what they do is they
look at contrasts. They have analogues consideathgering, they have a spare
TBI, a model TBI, those are previously entailed vialidity testing. And you
compare those contrasts. There’s nothing compartblthat in this whole area.
And the test/retest, from my ability (inaudible).

MS. BROWN:
Depends upon which measure you're talking about.
MALE 5:

Basically, it's very low because they don’t cortelaross measures, different
scanners, different machines.

MS. BROWN:

Which is why cross-examination wouldn't take café.o
MALE 5:

They give you different levels (inaudible). (Inauld) is huge.
MALE 6:

Actually, | just wanted to ask a question. I'm wasing | kind of heard the
answer more or less. | had a client a couple yagoswho passed a polygraph with
flying colors, and a few months later he confesgethe crime and he gave details
that only he would know he did it. He passed tldygraph because he was
psychotic. And honestly, at that point, he believee didn't do it. There’s no
allowance for any of that here, is there?

MS. MURPHY:

No. Indeed, we have no data one way or the othknow whether or not brain
scanning could say, “This guy might be passingligheéletector test, but it turns out
he’s psychotic.” We have no way of knowing. Amdléed, all the brain scan lie
detector test studies—there are about two dozextghby've published—have been
done with healthy, right-handed, age 18 to 40 )\iddials. So anyone outside of that
range—anyone with mental illness, for example, distory of addiction—we have
no idea of the validity of the test for that kintiperson.

MS. BROWN:

And if they convince themselves they really thoutifety were telling the truth,
you might not see that.

MALE 5:
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A large amount of your defendants are going to hagatal issues.
MS. BROWN:

Exactly. And because we have no way to engage tterbeneasures, you
wouldn’t know exactly what it is they're actualllibking when you measure their
brain.

MALE 7:

You were mentioning earlier, getting into someha tonstitutional implications,
say self-incrimination, where do you think the jedgould come down in terms of
self-incrimination?

MS. BROWN:

| think in terms of the use again of what the stingi Because if you're asking
someone to make a statement as they were in tli@ ¢ade, in that case they were
reading her statements and checking on the response

So, Nida Farahani (phonetic), she’s a professafaaiderbilt, she has written on
this -- I don’t know if it's been published yet.Has? Okay. She has written a really
great article looking at this very question, loakiat other predicates and whether or
not things were thought of as testimony in the pBsicause you know there are
many Supreme Court cases that allow for DNA testbigod testingSchuberand
all those in that line of cases. So, if it's iradogy to that, then it's a 4th Amendment
issue and not a 5th Amendment issue. But if yonktluf something about the fact
that you’re requiring the subjects to respond imsoway, even if it's a brain
activation in response to someone else's statemiénthat's thought of as
testimonials, then you could think of this as ben§th Amendment issue and not
being able to order a brain image. Although, fractical reasons, you wouldn't be
able to order a fMRI scan now because the defendauld just need to move a tiny
bit or breathe really heavily and move their tongamed swallow and it would
invalidate the data. So, they're practical, prdpatompelling the test now, but at
least theoretically they're very interesting quass about whether or not it might be
considered testimony.

MS. BROWN:

Thank you very much.
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