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Introduction zusiz

Scientific Incertitude I1n law court:
From a scientist’ s viewpoint

MEOFAEREEHH  BHEFORRAL L



= &t (background)

MZLHEZDXIIYD

Mistrust of science and of science policy
RKEXKLHEE

Obvious after the disaster 3.11

HMARDIHFERENE]
Expert advice

maE g2, N0 immediate (acute)effect

- HBLHS HELERREAOHETE

— Further mistrust of science and of politician
(government)



Scope of this symposium Lok LnE#

HMZLHIOTRIDOENTHEROIZERESIE

» “button up my jacket wrong” between
science and society

ZOBELAERSL o NoO immediate
» How to fix it? (acute)effect
BEOFEE LN (Z’;‘l—,:l_ "/2?5(#3%’)

»Key: =

Scientific incertitude (esp. Ambiguity)

EEF: aVhALUR IO TUR(IILSUHIE)

»  Promising method: Concurrent Evidence
(Hon. Justice McClellan)



global warming sz

naive scientist may say :ssrsose

“global warming caused by
greenhouse gases” is not proven

DREEMRARICKLEBRIL T FRFEAN SN TR

v
It is not scientific to take measures!

R RETODILERFR) TVhI !



Evidence Based DecisionNmsm-s-scs,

T
IR 7E : 3 RICILTRIZZRIIR AL A B

Naive Assumption: measure must be
justified by “scientific evidence”

axnz @y Natural Science
— 100%IF LUNSEBR: TR EERIIZ Al BE

— Proof without any doubt is logically impossible

o HhEKRIEIL - -EERAA]HE
e IPCC >90% (100F#E>T99%I[Z7%z5Hh = +21)
— TEEERI=T#BDLANIL ] FFE(ZL->TES (FHIFERE)

—  The threshold depends on scientists.



Survex among students

A% Bk R IR E X RERICHELGFEBAE(L ?
(persons) Freshmen, Tohoku Univ.sdt k2144

7 Jul.12,2012 EZE —

Medical School Students (17)

May.8,2012 - X-#&-% o
‘ Liberal Arts Students(27) -

10 20 30 40 50 60 70 80 90 100 %

N W b~ Ul O

[EEY




Russian roulette

e probability and social decision

o REBARE (FER) Lt S HOHIkT

* probability:

o« FEE:1/6 (17%)

* No. of persons who can accept this
game IS

(according to my survey)

RN RETSDHAN: GAIXNT=RRY)OA



Mild fever of C0|d(without any other symptom)

B e
38,5 CRAFIZ RO AEH 2

®Should one take an
antipyretic?

TI4T o REH R

@®Evidence & Decision

EBMZ K B IR 7
Evidence Based Medicine & Decision

Ref. Muir Gray’s Book “The resourceful Patient”



May “scientists” make decision for others?

AN —E LT RZHITI N ?

0 Above which % is it “scientific”?

1%7355, AL 7Y IIL—L Y THOKTT M ?

0 Isit OKif the probability of Russian Roulette is
less than 1%?

FRICZEZHBROH>TEH, BAFIRATEATIMN?

0 Isitscientifically wrong to take an antipyretic

even if | have an important task this evening?
HEFEHERESH, FIRICDEGIEFAENESDRFITSETIMN?

O Isit “scientifically wrong” to make a difference
in evaluating evidences, between civil and
criminal case?

10



Science in Social Context

MRS HET- DA 1 =B B

Concrete Social
evidence decision

1 = B B =&
Social
decision evidence

WEHDKET
on the level needed to the decision




Typical and sociaIIy important
“mise en scene”, Law court

EETOME I‘('J'J&L ]

Systematic problems appear clearly in courts

HlEMENARWICHENGES



Science can always give a clear YES/NO

answer to each question?
B
» (A) Just give me the conclusion. Is the criticism right

or wrong?

—— (W) It’s not a matter of right or wrong. We are
talking about science, so if | am to answer whether it is right
or wrong, then | need to talk about in what sense it is right or

wrong, as | mentioned in April, too.

» (A) So your answer is that you cannot answer
whether it is right or wrong. Is that correct?

——(W) No, it’s not.

AN

—

“/




Science can always give a clear YES/NO

answer to each question?
B e

» (A) Then, which is your answer?

——(W) What | am saying is that | cannot give an answer without
preconditions. In other words, you don’t understand what | told you in
the previous testimony in April, and science must have validity. And
without mentioning in what conditions it is right and in what conditions it
is wrong, | cannot give a correct statement. As the presiding judge told
me, | will be accused of perjury if | state something wrong. Correct?

» (A) Wait a moment. Please listen to my question. Let me ask you again. Is
the criticism by NRPB (National Radiological Protection Board) right or
wrong? Or you cannot tell whether it is right or wrong without knowing
the preconditions? Which of the three is your answer?

AN




Summons (Oita District Court)

EARFHRK (R L)

ERR194E12H19R

S N N~ G < -

BHPTERRE
BIEE S 097(532)7161
FAX#E%  097(532) 7506

by, FHOWHIT>%, BKOBMITH L TIEAL LTSMEHS =
LitiDELEsD, TROYBICFROBHF~BEL LS,

RE, BAL LTRUFTHESTS2 L1k, BRE LTORIREE T, EY
REEARNDICRL AV E X1, EREOHR RARRAOAE, 5é, B
X)) 2RI, HSNEDTEIERD Y ETHLEERL I,

@
) H ERE204E4 H 14 B 1% 1853045y
REESrE A
OB MERHFTRIE 25 1 SIEE (ki3 )

CRFOBNCI, FMERHSBLT, ZOMERE EEBFTRLTIESY, 235,

fed, BYUEHRTHIENTEET, )
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Law Court

3. MR =M

1.Examination in chief
F 2/

2. Cross examination
B E=T

WEREAN

E&ERIEA = P
(F5ET) Skt HIPN (57E&1)

Plaintiff’s lawyer Scientist (Expert witness) Defense lawyer

16



R xt &R (Cross Examination)
B

[ FZE——C0, FELT-2EBNBIZDITTHELIRE
EREDHL, RLEWNET, xtFlAMENSLS, ZL
TbLBER#LEED - TNl DRl mbLHESE
HEEDKBIRKETHY, BEZICEILHRAELGHERMS
NTEf-. J—avo X

D)LYV R =M OFAMI(E) # BFERER
"The Art of Cross Examination", Francis Wellman

17



Golden Rules of Advocacy (K. Evans)
B e

“The GOLDEN RULES of Advocacy”, Blackstone Press 1993

In cross-examination, what attorneys are encouraged:

1. Search for prior inconsistent statement

— “do not ask him how it (the inconsistency) can
be explained” (p.100)

[dStop when you get what you want
O Use leading questions
— “Get rid of all the ifs and buts.”
— Never ask ‘Why?’ and Never ask ‘How?’

18



Leading question (Civil Proceedings Regulations)

gl (REFRRRLD
S

EETESE BREE, TEHRY. BN DERMICLETNIEESEY,

e Questions must be as discrete and specific as

possible

2 {FHIL, R ?E;H%)ﬁlﬁ%b’(li?&b?&b\ EEL.EZSMoBEARSETICHITAERBICOLTIE, E
LFEANHSEEIL. CORYTALY,

* Following question must be prohibited. But,
the prohibition for the articles between 2 and

6 may be exempted in case with justification.
LEEANZEBEL. RITEXRSEHE /M

1.Question which abuse or confuse a witness

2. HEEM

2.Leading question
3. wrrrrrnneee MERPEEEA L, T38%) ), TEREDRIE

19



Skill: How to fabricate?
B e

Golden Rule (Evans)

e “The First Golden Rule of Examining Witnesses is:
— THINK CONTROL.
— Know what you want them to say.
— Then make them say it.

e The rules be summarized:

1) Use leading questions

2) Let the witness answer with Yes or No
(Don’t let him or her explain)

20



Study findings are wrong if there is a criticism against them.
-

» (A)Is it in accordance with what you call scientific literacy to refer to the widely
criticized REFLEX report in arguing as if electromagnetic waves from mobile phones
affect our health?

—— (W) Mr. Yokoyama, you mentioned now that it is not proper because there is a criticism.
Do you recognize the precondition as correct?

» (A) Please listen to my question.

——(W)No. What | am saying is that | cannot give a correct answer if the precondition is not proper.
| mean, | cannot answer correctly under an improper precondition.

» (A) Let me state the question again. There is a lot of criticism against this REFLEX report. What | am
asking is whether it is in accordance with what you call scientific literacy that you refer to the
report in this trial in arguing as if electromagnetic waves from mobile phones affect our health?

You can answer with Yes or No.
——(W) No, as | told you in April, the problem is the precondition ---

» (A) | think this is a question you should answer with Yes or No.

——(W) That is not proper. | am here as a scientific witness, and a scientific witness must tell
facts correctly. Those who are here do not have basic scientific background, so it will be
against scientific literacy, or scientists’ ethics if | answer with just yes or no to the questions
that cannot be answered with a single word. That is why | cannot give such an answer. |
believe | already said before Mr. Yokoyama in April why | need to talk about the necessity
of referring to this point .

» (A) Well, let’s move on to the next question. 21



Summons(Oita District Court)
AE AR (R 5 &)

DN TR

RO BT REF 2 #Asklh B
R — | =S e

BHHTELE
HiEE S  097(532)7161

FAX%75  097(532) 7506

ERk198E12H 19H

=]
PR ( SIT——s
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Summons (Oita District Court)
AE APEHR (KR53 &)

HIRTZIE, BHEFOFEMFICOE, FROSMFHRICE L TEA L LTHM S5 Z
EWRYVELEPL, TROMBIZTROGH~BELIEZZWN,

RB, FEAL LTHEHFTIHETHZ LT, ERE L TORERRECT, IEY
BREBHBZNDITER LR E I, | EE ORI GFRRRBERAoAHE, e, @
XidRE) 20729, [A5 SNV T2 ERnHY EIPoEEELIZ I,

Al
WA FRR204E4 H 14 H A2 185304y
HERF PR H
% BT LEHIFTRER 285 1 FIEE (b3 B)

CRITFDERIZIE, FIEZRZ LT, ZoOHRKREZ ERRGFHTTRL T EIN, 228,

&, BEEFHKRTHELENTEET, )
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How to get desired result gl{E%:E

HEDRWEEMEROEY A
How to fabricate desired result?

s—eu—nozx Golden Rule” demands
1) FE=Z[EZALS

1) Use “leading question”.
2) Yes,No TEASHE D GEAIZEREASHEAILY)

2) Let witness answer, “Yes” or “No”. Don’t ask
him/her “why”.

FEFEDORZENFESMICREIZEZD (BAIER)
If a naive scientist answers to leading questions ...
(Thermodynamics version)

24



Exercise

An example of fabrication:
thermodynamics case

(Questioner) You specialize in thermodynamics. Is that correct?
(Scientific witness) Yes.

Here’s my question. Is it a correct understanding that heat capacity is the
heat quantity required to raise the temperature by one degree?

Yes.

What is the heat quantity required to raise the temperature of a room
with a volume of 10 thousand liters from 20 to 30 degrees?

(After calculation) XX kilocalories (kcal).

We requested a national laboratory to make a huge piston without any air
leakage and to experiment by putting 10 thousand liters of air in it. They
found that the heat quantity required for the temperature increase of 20
to 30 degrees was YY kcal. Here is a written certificate. They say the
finding coincided with the theory written in textbooks. Well, you just
answered that XX kcal is required. Correct?

Yes.

25



Attorney wins in debate!
(at some place of argument such as

“summation” )

Questioner) Presiding judge! As the answer
shows, the testimony by the witness contains
statements that contradict even the textbook
knowledge of physics. Therefore, it is proved
that there is no scientific credibility in the
assertion of the witness.

(g.e.d.)

Anyone found the trick?

26



Why fabrication available?

debate (adversary system) Who noticed?
B

— lgnorance about condition dependence (making a switch)
(cf. Jasanoff, What Judge Should Know about the Sociology
of Science, 1990)

* Heat capacities at
— Constant volume, Cv

— Constant pressure, Cp ‘ ‘ expand

— The witness cannot make a free statement
e Even if one sees “fabrication” in one’s sight

— Witnesses are allowed to answer only what is asked.
— Questioner can finish his/her examination anytime

fixed!

Attorney can claim against “misleadingness”. But who can claim,
especially in case of precautionary issue where there are no firm
evidence for legal decision?!

217



Scientific misconduct
B
Fabrication of fact: scientific misconduct

see, “On being a scientist” by National Academy of
Science

1.Scientists are requested to make personal value
judgment, while professional ethics demands scientists
neutrality.

2.Explanation of scientists are used for a fabrication of
fact (by leading questions), while scientists have social
responsibility to correctly inform the public.

Scientists are forced to act against their professional

ethics.
28



Science in conventional adversarial system:

Globally recognized problem
HRMICEHSN TLSMEE

B Hon. Justice McClellan = Concurrent Evidence
THOLSOHIE A ALURNI 4T A THR

BNY Times “AMERICAN EXCEPTION, In U.S.,
Expert Witnesses Are Partisan” (sy abam Liptak)

B Rafael Encinas de Munagorri
(RDST, France)

IOV A ERERFR AT —IOREK, TUMKRFEFREUR

29


http://topics.nytimes.com/top/reference/timestopics/people/l/adam_liptak/index.html?inline=nyt-per

BEZHATEENRNGS: BGmH
In case scientific incertitude is crucial

CRNAHERE  RETFRIGE

B Uncertainty: Future prediction, esp. new
technology
FREDTHER ) FET-DREHLAZZLVDNS

B As we have, logically, no firm evidence

MEREB IMESID, HYFEL

B Lawyers, in general, cannot discriminate
whether it is “misleading”

AZEY-Lyvh, BELTLSHN(ZEME)

B Anxiety about what? (Ambiguity)

30



MEDEEREZEEZOHC > TEFERM

Chronic exposure to substance and its
effect (leading question) 1

ZOYMEE—EICERLTRTITSEE, REBRFDIEE, 5008944905 S LTIELWNTE M ?
Is it true that the fatal dose for adulte male is 500 micro
grammes?

— 1ZL(YES).
COMBEOEELLT, BEREMICHBEICIRSWTOSEER, ChEFTTR?
It is the only established effect of the substance, isn’t it?

— 1ZL(YES).

SEIOEREE, —BFEH0I1VAIAT LT, TNZE1TERERLEZEWNSIIETYT AN, 0.1x365, 7
BHHARAIOTSLLUTTIR?

As he has taken about 0.1 microgram daily for one year, the
total amount of intake is less than 40 grams, isn’t it?

— 1ZL(YES).

31



MEDEEREEZEEZOHC>T(FERM)2

Chronic exposure to substance and its

effect (leading question) 2

40497 S LI, BEMIZFEIASNTOSHIEES00YAIAT FLD10TDILUTTT 12 ?

It is less than 1/10 than that of established
fatal dose, 500 micro-grams, isn’t it?
~ 1z (YES)

%_%53&'1 ZTOEEOHMEBRZETIIEENTENSAREMEIZONT, BEEMICHELSEHLEZLNDT

Then, there is no firm evidence that such a low-
level exposure can cause health effect, isn’t it?

-z (YES)

SZBEERHLYET.
This ends our examination.

32



eI X e -

Scientifically rigour

TH, AmnEHEHLLY

But, something wrong....

something like

[F=1=BIZEE (LA ?

33



Al AV RE DY

Ambiguity of scientific evidence
R e

XRDOHER]

_ apze seze ACUte or chronic

- mEE moekra~ozz(QOL)
—  Endpoint: death or QOL?
—  ref. wusmasee (sick building syndrome)

34



R IEEILD 2 Fit
Ambiguity of scientific evidence
|

o MR M ROERIRICHTEE

B Scientific discussion: available
only after the choice

- ERRRMEAEDELN > FE, T

B Object of scientific discussion,
well shared?

- WROFBR:FETIXRELLGL
— Choice of object: matter which is out of

science
— HFEOXRTH, FHEEEIATINESL

— May have uncertainty even after the choice



Condition for constructive discussion in Science
EIROSEIR - B A~
B 20200 e

WK AEMERZTRESLGNIE) ERFEHIMREZIER,
MZEEARDOERZOEE

Present: Lawyers attack “incertitude”
resulting in fruitless debate

- #HEMREHHEOEBNESEY
— Leaving the discussion of social norm

[REME(ZHRME, FHEEEetc) DIELWVEE —A[REICY HHIERE
“Scientific incertitude” must be

recoghized and called into account
systematically in Expert Evidence

36



Problem of institutional design

i B R ET DR RE
-

. BRDERER, HFEBOEHTIIESZHGLEN

Institutional problem: which cannot be
overcome by individual lawyers and scientists

- TEBREOER

Conflict of code of conduct between
the two fields

s 3

37



Conflict of “code of conduct” under current system
RHIE: 200 TEIREIDEHZE

e Code of conduct as lawyers asks them to “win” the
Lawyers case
- e Thus, they should attack scientific incertitude
inherent in science
e They ask witnesses to give evidence as if the
scientific knowledge is firm enough, even if it not.

«Code of conduct as scientist asks us to tell the truth. Expert witness
*Thus, we can seldom give evidence without uncertainty, (ex. Scientist)
because scientific evidence are a posteriori and depends on
experimental condition.
Dr. Leonard Welsh said, “After you come out of court, you
feel like you need a shower. They're asking you to be certain
of things you can’t be certain of”

(New York Times, 2008)




Philosophy:
why court uses scientific evidence

z@ universality - a#m public knowledge
XILT HMFUEEFMTELLETEIAHA

Science:

H=mpmx=x evidence

i@ universality
{1 M v 5 OD JeR 3T 1

(which should be
independent of

value judgment)

Public knowledge
that can be

shared between

ok

Social norm
{15 1 b

Value
judgment

parties in conflict
Bk ERLLLIIRTERT.

Don't throw the baby out with the bath water.

39



Toward “reconstruction” with

consideration of “incertitude”

MEARERZREZA"BEE"~
B

nzz~onis Scientists’ decision only X

- #emirsFE=4as often mismatched with social context
BUFLTHE GFEZMEFHF)

Barbaric reconstruction as attack using leading

guestion X
- BEFEHEEM, BICTFAEMHEFTES
— as mismatched with scientific knowledge, esp. incertitude

*iAE’JKHJFEtﬂ—T—E’JAIEIE HED-HDOHRERE: IVALUM TV TUORDRE

How to design the system which makes use of
scientific knowledge efficiently in social context?

Ref. Concurrent Evidence

40



As an organizer of the symposium:

Focus and design of this symposium
(2 slides)

41



DURTD L, §HMDIA—HX (Focus of this symposium)
For simplicity, “science” here is as:

FEITHEDELTORFE

—Science as a tool for assessment
LBEETEHE £=F

—Not central party, but third party

FERMLTBETIEES IhhoZRIDERE
—Not retrospective, but prospective

Issues
REEREALEETHULREETELA

—Role of expert witnhess or expert advice

42



Panel Discussion

mm=zmix (submission of questionnaire) ~14:45
«:+(summarizing the questionnaire)
muEs(individual Q&A)

sxyzromm(among panelists)
sn7hsnmEmr~onizz(contribution from floor)
zepn(summary)

7259—#7z(Café juridique)

43
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