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Michael J. Saks & Jonathan J. Koehler, The Coming *
Paradigm Shift in Forensic Identification Science, 309

Science 892, 894-895 (2005).
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"In reality any distinction between system
failures and human error is inappropriate.
Invariably, the dangerous failure of a system
will reflect a weakness in its specification,
design, implementation or maintenance,
and will therefore represent a human error
within its development. This being the case,
all dangerous failures can be seen as resulting
from some form of human error..."".
(noon nwaTNn)
Neil Storey. Safety-Critical Computer Systems. 106, Addison-
Wesley (1996) ISBN 0201427877

(DX IND
Mordechai Halpert and Boaz Sangero, From a Plane Crash
to the Conviction of an Innocent Person: A call on lawmakers
to establish that forensic evidence is inadmissible unless
forensic equipment is developed as a safety-critical system
(forthcoming).
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CommM’N oN DNA .07 71 932 21725 v AWN NTayn
Forensic Sci: AN Uppate, NAT'L ResearcH CounciL, THE
EvaLuaTioN oF Forensic DNA Evipence 85-87 (Nat'l Acad
NN AWK NTYNN NIAN YW DIINND DX IND Press, 1996)
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Margaret A. Berger,: Laboratory Error Seen Through the Lens
of Science and Policy, 30 U.C. Davis L. Rev. 1081 (1997).
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William C. Thompson, A Sociological Perspective on the
Science of Forensic DNA Testing, 30 U.C. Davis L. Rev. 1113
(1997).
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Likewise, ignoring the industry-wide
DNA error-rate statistics because there
exist favorable individuating features in
thislaboratoryorinthistestwill produce
overly optimistic estimates of the chance
that the laboratory did not make an
error in the instant case. Because
favorable individuating features always
exist (e.g., the analyst is experienced, the
analyst was observed, the samples were
clean, the results were double-checked,
etc.), extreme caution must be exercised
before concluding that the chance of
error in the instant case is lower than
the chance of error in the industry as
awhole, ?

» nIywn Doyn Thompson, Taroni & Aitken
D900 DAOYTOINI MWYWN IR MPR IUR W)
DM IwRd DNA-D mp 712 nT7ayn mxnmw Yy
SYo1  MPH ,DNDN NIPNI MYLH MIYOXR N
false) "m>avnn Nxoawn Ywr” DN DN IMNRY PO
mWwNnY MMwpn mmT myT “.(positive fallacy
N7V MWD DIDN»NNN DPLDVLDN NN HY

. Dn)0own ¥ Yy DX Iy DNA mp»7aY qwpna

Smith the college football player has an
influential agent, and Taylor the law professor
is working in a hot area of the law.
But depressing base-rate frequency statistics
tell us that 50% of marriages end in divorce,
99% of major college football players do not
make it into professional football, and more
than 99% of articles submitted to the Harvard
Law Review are rejected. Surely a person who
takes these base-rate statistics into account
will make more accurate judgments than a
person who relies solely on a select sample of
individuating information that is consistent
with the favorable outcome."
T DNPPAIRMN
Jonathan J. Koehler, Why DNA Likelihood Ratios Should
Account for Error (Even When a National Research Council
Report Says They Should Not), 37 JurimETRICS J. 425, 431-433
(1997).
.87470y2,11v"n9yY (1996) Koehler vy "2
William C. Thompson, Franco Taroni & Colin G. Aitken,
How the Probability of a False Positive Affects the Value of
DNA Evidence, 48 J. Forensic Sci. 47, 52-51 (2003).
Richard O. Lempert, After the DNA Wars: Skirmishing with '
NRC Il, JurivETRICS J. 439, 446-454 (1997); Barry C. Scheck,
DNA and Daubert, 15 Carpozo L. Rev. 1959, 1981-1985
(1994).
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D°99190) NRMY ITDIRY NAWNNN WX IMYL 1%
IPNY DPLINDTI DN (VIR MNNY HY MPPLDILLD
TINTN NIAPY 112 91220V :IMHI) 1392 TIIYD
STO-DY IINDN (MYL NYNIND KD DIDN NIPH1A D
base-rate) »o*van wywn Hwad Saks & Koehler

' (fallacy

Koehler ,DNA mp»>712 n7ayn nxmw Sv awpna
WYN HWI DY INHNP NNND N YD PTHN N
DMNN DI LYNIY NHPDNY LN WK ,DODIN
MY9I0N NPNY W YN’ KD DWTNN DINXIWIN
23 TIISPHRN DDA DX IPNY’ NPIININR KA NTIA
-2155 DVLIVNY DX ST-DY DNYWIN DXIINNDN
mIny ,0o9% Wwapn> Harvard Law Review nyn
DOPIN ONY HWI IMN I PR T MINONNIY

.894-895 "nya,6 v'n 9¥Y Saks & Koehler  *
:895'ya, oy 1°
"Third, the suggestion that error rates do not
exist because they change over time and are
not specific to the case at hand is a base rate
fallacy™.
PTYY 9120 YDYDIAN WY 3 20N Koehler INX DIPNA
MNIANM 7PIPIONRND MIANDNN DX IN MR DN NN N
JPRIPR XD DY
Jonathan J. Koehler, When Do Courts Think Base Rate
Statistics Are Relevant?, 42 JuriveTrics J. 373, 375-377
(2002).
Jonathan J. Koehler, Proving the Case: The Science of '
DNA: On Conveying the Probative Value of DNA Evidence:
Frequencies, Likelihood Ratios, And Error Rates, 67 U. Colo.
L. Rev. 859, 873-874 (1996)
"This argument is an extreme form of the
base-rate fallacy. No one would argue that
the unique testing features associated with
a particular laboratory in a particular case
should be ignored when these features are
demonstrably related to a reduced error
rate. But it is a fallacy to believe that the fact
that such individuating features may exist
denies relevance to industry-wide error-rate
estimates.
By this reasoning, one should predict that
nearly all newly married couples will stay
married, that most major-college football
players will play professional football, and
that most law professors who submit articles
to the Harvard Law Review can expect an
acceptance letter. Why? Because, in each case,
it is easy to identify a host of individuating
features that support the favorable outcome.
The Jones newlyweds love each other deeply,
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DHHS anticipates that these amendments will
eliminate the identification of most individuals
legitimately taking prescriptions including
morphine or codeine or who have ingested
poppy seeds™.
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http://www.ynet.co.il/articles/1,7340,L-3197740,00.html
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Simon A. Cole, More than Zero: Accounting for Error in
Latent Print Identification, 95 J. CRiM. L. & CRIMINOLOGY
985, 1034, 1014-1016 (2005).
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NI PN MINXNWN DX DNIXR MDD DM NP>Taa
NPPLDVLLDY MRVY KD DDA DPN NN R,
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DN - 7292 IRTIN IO DY IywIn” ,ImNIp DT XY 7
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Karl R. Popper, Science: Conjectures and Refutations, in

CONJECTURES AND REFUTATIONS (London, 1969) at

33-35.

Boaz Sangero and Mordechai Halpert, Why a Conviction Y83

Should Not Be Based on a Single Piece of Evidence: A
Proposal for Reform, 48 JurimeTrIcs J. 43, 75 (2007).
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DPRYD MWD DX DI PIANY NWOWN KD MY —
NN DM2NND YV DNRAPT 0N — "IPHRDO-NON
12w 21703193 KDY NP KIDX NN POV NoHD
DY INWDI 107 NRYND KDY ,PTN-POO DX NRIP)
— MNP WHN — LIVNN-TPIY DRI 1Y DY HY
PRI PN IR RN PRI LDPRIN T PYHA DY 12T
D) .NPRIN 21T NINND MPR "IN PR’ N3P
1999 NIPRN O PP IVY IPORIN-RDY PR KD
DOY9MYN DAY DDA DY NYWIN HY MDD Tny?
IMPNY NPRIN 21T DXPADNI PN NNN IR 21INRIY

22DDo02 Dy YWIND 1D 1 0 DTR HY

H¥ 920 POOY ayN NMIWN N*INY 1M XY T 4
7N DNN PN ©202

PRI NMTPNRNN DR DYLIN J9IN DY DI
NN DX 21313 9%y ,DNNID .DND NPT HY
NODIANN NYWIN DN DRDN NPT D TPHRIN
MINN NPT 19722 DYAPN NRY YyNWN 1717 1y
IYWIN DDV Y73 N7 1IN DNR 9 YTV NPNXID
Y DN NNON JNYD . TPYLIN RN DY LIVNI
5S¢ INNYN N2211Y 1% XY 1295w 105W PINDN
YYD NN NI D20 HY 110 PODY Jayn DIN
Y DR DIPNY DO DX L(IOYTH XPNT IND)

TRIY IWNRI DY INT T NYNN SNPRT DIDA KDY
19 PR 195 NDINL P2T DYR) DN,NI YN, MYINR M0
P°N10 9270, YWD NIV WD PIMYISR MY I PR IVIN
DVNYN HY DTN MPONM INRND % YW MIWIR
INT .NIWI MIPRY JIT2 YWD NI WD MYI0N 3 N1
.424-423"nya,27 w'N 9289 0719 V195N

mannv 131y

INT DIWNRI TN DY NPNRWA NPRIN T MBdYWNdy

Alex Stein, Foundation of Evidence Law 172-213 (2005).

DN IWRI DN ZYNINNY TINNKX KXY 7 IWRD D)
ORI MR Y1IIY ST DITYND 910 % DITYNI
DAY DYTY WD NS Y90 NYIINN NSOV
10 M9IN ORI NYTY 1IWN INM MRAWD MNPH

WNINND MMNKN JPRY TMINY ,MUNINN

259 MYIARN NPRIN IWNRI % XN NPLIVNN 12K
,NURN DPP DY 71972 19IN2 X9 720 Twn DY 0N
IR RINY ¥TI PIPYW IN DUNI TN 1200 17N PN

RN VAV I DY THY .NPRIAIDNN

MPASN NPNIOIN DRI IYND )IN’
7D ,INYN DYP HY 192 NN ,NNINDD
DY»VINYI DAY NPIPY IN ,DUNIN TSN 1200
DN PINY DMWY N5 NONPNHN NPIYN NYND
ANT) INYYIN PHRNDY NPNOIN NPNIN
SN DYTN 3 MY 5152/91 oY ,ANNTH
IN (PTAPOOY 1509 (17.10.1995 ,00919 NY)
AN 9IH Masn NN NPNINYD
9307 97¥°0 Y¥ DM PN 735 TUN DYP HY
20NN DX NHNY 275 1IPY IN ,DYNIN TN
NN ) N*aY 836/81 9”y) AYaANn NPNIA
MIRDINORM ,699-698 ,692 (3N NI

(oW mMN2IMN

D) NHY»Y ¥ 5 DNIADY N N DY DIPIDN IN
A0 DY PTO DTOYN DHWR) .DIDN MP>T 22D
DN ,DXID 1IN KD DN Tyl ,NTAY DNO NP>T2
2P T NYTY NNYTY PR IPRPIP PENXIDIDA
MNURD INDYW 19N ,DNYY NNRAIPATY )IN»
191, DMK 59909 DD DN I NP>TIN INY 299
PIPY” MNOX PT-IN LYY DN NIPY D
DM DWIR T YPIIR YT 1Y PR NN D)

LI991 97 ;58 NYa, 23 w'N H>yY Sangero & Halpert, I 27
YN PRI D0 Yy ywInb 1% DIIRN” ,0TI9 DY)
LIV 1Y ,”DNA- AR NY*I0 NPRIHY NIPNNZHTN
.(2007) 416,399 5
:DNA Mp>T72Y IwNa N %
""Laboratory errors happen, even in the best
laboratories and even when the analyst is
certain that every precaution against error
was taken"'
Comm oN DNA TecHNoLoGY IN Forensic Sci, NAT'L RESEARCH
Councit, DNA TecHNoLogY IN Forensic Science 88-89 (1992)
413,408 (3)M 779 SN NPTN 3 HIND 2799/98 9"y ¥
(1999)
7270 ,D000Y WP 12 PR D IDW NN PATH DUN) DNy P
27N X122 INNN 112V NP DI%Y DINDN DIPHNI
DR PYLY PR YR DDA NPLOY 19 1% MITWIRN INY
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X 1720 — DPONNRN MNAD — |12 DMV NP>TAY
IPHY R¥NDN IR Y21 R¥NN HAPHY ,NPDIYNIRD H
MTYY IWRIY 1 ,D0PTN I TNRY THX DI 020
PP ROR ,NPNY MPR H9OW 7RI N ,nDYon
DR DN IR TN LDOVINID DXPR OO I
NPT DIPNI PRID MPOII MTPNRNND DX
17°2y 92y DTN AW 28D MPN "1PDOY INIY” N
28N AR LRON,PDNII0I IR D090 TY PR
DN 7Y K2 O TYNY TY W) 0Py 71y DTN 1Y
102 TPYTN NPT TN IWNRIY DY WNN NPV
595 11w 28N PR "IYY IRY” RIAT DRNIWYD
,(002) MNP PRY DIWN HYWNd) NPT NIV NI
IR DTR IMRD TPY NINANTH SNY 12 28D KON
DY DWIND IDNTHY D DY NN, MYvL1 ,NP>T7a0
MY - DNYY 1LPNA DXV DXVXNOY NINY RN
IR PII IRDNI NPX (10.99) TIND M) TPDHY IRNY
DOV PYTY DIPNA PRIN PR IDN»NN, NN
1 — D) DNY TPAPND IRNYD NYY D) 9002
2935 PRY DWI ,NINT DD NN — 25,000-1 7292
DMK Y3 NN DT MP>T22 DPAPNN IRNWD TN
TIY ,NP>TAY DT DT T PR DNAY DX DIPH
DYYIN HwnY 30 PRI PIT HY NORWY NYIN DILA
MTY DY 1HRIN MIANDNN 25,000 -1 15w AF PN

12902 DM ORTN NNY Y

TYIVORD 1D YIwNY 1Y OXR D200 NyTY 9001
DIWN ,NTN PRI NDON MTY P20 Dy Nywn Hv
JPIPYN MNTYN DX "NXIND PO T DUNIVNIY
DLW NIX PN KRN I ,NRIIN 29 ,D°N2N DI
NIVND IPY MTY 122 INR MTY P2 PNANY nH>a

DNY RO MININNDN

MTY P2 PNIANY DVNWN Y DRI DY MINNDNN
DINNNN JNINA NTOY MPR IPY MTY P27 DHN
"MoaNn LPNID”A ,HWNT 7 .IPNNN JNINT KD GN)
DMYWN INNMONIAY (Innocence Project) »p>mNn
,PAYN TP DORYNINY DPPOR HY R.I.T INNT
TMTYY IPNRD DLW I DYILIN JIY 712NN
DIPNNI,HWNY 73 X ywan DN WIWIN M IPY

Nanv 1327y
aNy
Barry Scheck, Peter Neufeld & Jim Dwyer, Actual Innocence:
Five Days To Execution And Other Dispatches From The
Wrongly Convicted (2000).
:MONN LPID HY LITOIRD INN NI, NP TPIITY NN

o9 7IInnn Navnn Ywa” Dy Dy AN P NTHY
NYIAY INNRD ,INRND IMKRL 191 990D NI
IYIIR NYTPN NOY YYD IINDN DX VIO
LOYNI TIRKD NI NPT YIIRD D¥TI9) DPID
MPAHTNY MIAVMN NPYTHN NPRIN SNY PDH9N
MINK NPRI DY (MYIASR DY ALY .RI.T) I3
INRTIN) D»2°Y9 DLOWNI NP MNIYH MIAYNIN
PRI YAIRD DNXY DNX D30 IWNRI (PRI T
MINODMIAN MIMPIN PODNY NWNNNA D — NDRIN NN
NWI IYNDN NN PR TN — MINX D772 )M

.9°20 P90 72y HYn NHYRND IR NN 1739

DDLIIVIONN DX” D DN NPHRRY NN
VY YW 19°2Y0 DNIND DD NHMPN NP NIV
DNXYHYWI NN (DMDDN NPT 1IN X0NWY) DNDA
59325110 MNIY YR R IR ,NYYWIND NP>aDN *NHa
(192n2) 1915 23 NN,/ NIYWIN PITNND 7170 1)
DTN NP2 NNV PRIT NNAY DY MW KD
DMIPNY MYYINN IR 2NY T3 [ NOR ,DMYID
PO0Y 72yn NN DN NNRI DNWNRD DNV
NP WIITY IOY ML MYYInNn yinrinm 1av

T DNR PRI

NVN YW NNON — IR DY TN DYPN NINP
"o MTY” PRIN IR VNN JOINT — NANNY
NONTN 2D PN A9MN DY DY .DXMNN 1IN DAY
NIINRD POIY DAY PRID D0 IRNWD MPX 1INIY
IURIY TIYAY DIWN 50 P2, 0N .DDDD NPdTa —

.23 v’ 9y Sangero & Halpert, '8
DD MP>TA2 NPOIWN DIPPINR NPPDA DY M PHIYIIRD >
NP>71 DN DIPN P2 AN NININ DY) WK ,KXIN]
DIDN NP>T2 DN DAIPN PIAY DTN PRI AN DIDN
PRI YW YO0 PYHN NN
United States v. Gonzalez, 62 M.J. 303, 306-307 (2006)
"With respect to prejudice, this case differs
from our prior cases due to the level and
character of the independent evidence of
illegal drug use. See Jackson, 59 M.J. at 335;
see also United States v. Israel, 60 M.J. 485, 486
(C.A.A.F.2005). In addition to the positive drug
test, the prosecution introduced independent
evidence of drug use including evidence that
Gonzalez had drug paraphernalia associated
with ecstasy both in his car and at his work
station, and that he had sucked on at least
one of the pacifiers. Gonzalez also admitted
that he attended at least one rave party and
had fliers for thirteen rave parties in his car.
Although drug use is not a necessary element
of a rave, the two are often linked"".
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S5¢ YNPYOIY MOND NPIN ,MPIPIOND MIANONN .5
Tribe

DIV 1IN KD 2D PN ,D22HNN NIADY TIA
12 DODMOND DI .DINXD»2 NN 2D DIPH
Tpnnn YTribe yaY “°Finkelstein & Fairley
»75 Bayes nnona wnnwnb jn%) DRN NHYNWA
W InINY MO NPRI PY IWNRI ,NYYIn ovad
M2 PIY Ty ,PODLLDN PRIN TI9N DYNIN
,MODN NPRI RHY,NTTIA PRI DN D DITTNN WD

YW DYYH 19IN DIV NPODN MPN

Y TIND DIND»IAN DNYNY TN - D NID DN
9NN MN NP IWNRI» - Finkelstein & Fairley
DORNN IR N7°A0NN ,DYUNRY DY IDHNWR TN
IR ,NPPTIA MYL PIT) NPPTAN DY 1PN
PR L (NM2% 1173 N9 KD D2 NI20Y T
TINT.INYRD DY MYANNN MODN NPRI KDY wwInh
NR.PNDNN MMDNN HY ¥I9D1N NI IWP KOY
NP>T722 MYL YW MIYIRD % NI DN > DX NIAD
MR D1OWH AT ITH YR ,PIAD PID 1T DY

DN NPRI MYNNIN DY)

DXNYLAYNRNYN NNNNY I NY I NRINY, Tribe o)
SW YL DWYY PONY >TI DPMIANDN-DPONRIN
NNYRA A0 PO NNY YT IR ,NDPD90N PRIN PN

“ZRY MINTD DR KXY DN DIPNI DYRIN

"But the most common defensive use
would probably be the translation
into quantitative form of an expert's
damaging opinion that a certain
physical trace or combination of traces
must ""almost certainly'* have been left
by the accused....l am of the tentative
view that the criminal defendant
should nonetheless be permitted to
initiate the quantification of this sort
of expert opinion in order to establish
a ""reasonable doubt" as to his guilt™.

Michael O. Finkelstein & William B. Fairley, A Bayesian  *°

Approach to Identification Evidence, 83 Harv. L. Rev. 489

(1970).

Laurence H. Tribe, Trial by Mathematics: Precision and

Ritual in the Legal Process, 84 Harv. L. Rev. 1329 (1971).
155w"N2 1377 ya oy @

41

AP T DMIPNRIN 73%-2 % N30 Leo & Ofshe bw
NOY-TINTI) D02 DY DHWYNR) MUNIN DNV
DNNNRY T > IywNN NNY DI DNWRIN HNIONY
2N %3 DXRID DAIPNNR PDIN D2 DY IPYOIND
(19999 — D¥YY) DLW DYV ,DOYIIN ,NIVWN
DMYTY 122 IVPIPHR HMTY 12 PHANTY DIINON DN
I'd Know a" n7man nnn Domaw Ipnna .nyipy
DNy NN 7False Confession if | Saw One
DN DPXR DILYN MIPIN KR DNRIN DIIYNN
DTN DY TANN;DXVITIVDN INY IV KNY-TRTIN
;DXL DY D) ,DN¥YI TIND DMDA DIPINIY DN
DYLHM TPYVINN PPRODNPN NYOWNA DO DIV
DX PR N YW PPIY DI 199 "TIVNN NIYR” HY
17°93 7950 PHIX TODIN HY PIDY IPIPY MRTINA
DN DLITIVLDN JN NILWND MIPIN )N .2 ;INWRA
SIINTIN PAY PIR-MXTIN P2 PPANY DYNON
DHR-MNRTIN D29 NAXI IWNRIY I 5T Ty ,IPY
ORI YD DIPMIYN ,INY 90N IPY-TIRTIN
NON )N NN K0 YT IRNIN PWND 1D 1Y

Y201 NYLN HY PITI VIV

"N2°590 MTY” DX ¥ MKRIN DXINN S¥NNN )29
1725 N2 7 PRY PRIV NNLOWY VNN 127N
,AUYND 0NN A0 PODY 2y DHYNR NNOIND

7.0PMA% IMNON NYT T MINIOND

www.innocenceproject.org
ORN

Keith A. Findley, Learning From Our Mistakes: A Criminal
Justice Commission To Study Wrongful Convictions, 38 Cal. W.
L. Rev. 333 (2002); Elizabeth V. Lafollette, State V. Hunt And
Exculpatory Dna Evidence: When Is A New Trial Warranted?,
74 N.c. L. Rev. 1295 (1996); David De Foore, Postconviction
Dna Testing: A Cry For Justice From The Wrongly Convicted,
33 Tex. Tech. L. Rev. 491 (2002); Karen Christian, “And The
Dna Shall Set You Free”: Issues Surrounding Postconviction
Dna Evidence And The Pursuit Of Innocence, 62 Ohio St. L.
J. 1195 (2001).
Richard A. Leo & Richard J. Ofshe, The Consequences of  *’
False Confession: Deprivations of Liberty and Miscarriages
of Justice in the Age of Psychological Interrogation, 88 J.
CRIM. L. & CRIMINOLOGY 429, 482 (1998)
See Saul M. Kassin, Christian A. Meissner & Rebecca J.  *
Norwick, “I’d Know a False Confession if | Saw One”:
A Comparative Study of College Students and Police
Investigators, 29 LAW AND HUMAN BEHAVIOR 211
(2005).
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D223 NRIIYI DLW HXR NIREN NNDIT MON»NN
DY IND NN LIRS NN JID KW 7PN NT IWN
GRY TP POYY DDA DD TA) "Nyn mmys”
NOX 19PN DO XONT WHWD 7 PT200Y 2TINN

172 2P DLW PPN NNPN NPT INNINY

1) 920 DTN ,NDNM PPN PSP TN
YN INY NX2HT DNY INO0NN DSY N
XY ,0% NWYNI INW) 2 Y SWIN WY by
Sy 15¥°0 199 1IN MYWN NPT wnwh
DYUNIN HY INXITY ITPONA PEPY NYTH
AUYY NN DY NO2NT MONY "aTin”
N°D 959 N2IWNN MOYLY 719101 DDA YINPY

1 p0INY MY

D NI A0 DLNVN ,DPIND»I DNNNA
17 D0 I IR PN IDY IPIIOND MIAN0NN
-2N2 YW NP I POD DN 1PN RY M TY NI P DD
JID DN DNP PN DN DOIN SNWID MYV DIYORD
NPYTAN IR DXTPN TYN RO P72 710 IND I
PP NP DIV WNINN 7D 2T R, TPAPN NN
YW MDN»NNN DR 201U DN NN T, TP
DPNIAN 20N NN IMNR NN POR DLNWN
PIPIORD TMIANDNN D PN» ,NNNL MIND»A
D) ,ANNL TPIND»A NIPNAN .DAIPHN MWL INY
YINIWN DAY NNIY NIN DWURIN DY 1IN MR TWUNRI
DYIN AN NN TPIIOND MIANDNN Y1) DDA
LAYNI NMY Y I KDY ;TIY 11NN NN I XD

RPIPLN

,D°00N NPT YW IWPNA MONN NPIN %3 D NIAD DX
DYON»NN NDRY NI DYRI YD DN»NND IMYHNYn
"A39310 N9IYS” DI HIND TUR JIVNIN PEPY IR LNWH
LI91 LI NTHY NNYRID YRID SO DDA
999 NPAY NYXIAW NI KD HHI WK 7270 P
798057 9N NPYTAN 0D WRIND DOYTY DN IUNRD)
MPON IMYRWNR PR MONN NPIN L PRID ¥ MY

INAXD PTN-TPAOT-DY IR INN JID DY WD MM IR P
AND IIN 190 ') ONAYN ¥INN 02/487/9% PPN HNNN
LM PAY DY DT PO 1DV W INN DLV .(29.4.04)

INT AN NPIN YWY 19y nmynwn by *
Rinat Kitai, Presuming Innocence, 55 OKLAHOMA L. REV.

257 (2002);

DTPON PO MAN NN YW NMWN” PRLYP NI
VOV YDy ,"D22°H91 PTN NYIIND DNTIPN D¥IHNA NI
.405 (\”"own) >

, D00 NPYTA2 ATHWI NINYTY ,NIPNN XD D
20y 0.2% YY NYPWwa DYV YIPN R¥NDHD 11 IYN
DY NYWIN AWONRNDN NI IRNDY NYVH INnnd
IRDY MY NWYNd X .NTIY DNION NPYTA D
NNY-MywIn v »7n M oY Hand Hdy Mo
MIANDNN DAY DIPR DINNI NHX MW Hind
MOV NPRI DN PRY AT N0 TPIIORD

JNYR DY MYINNN

NOYNN HWI IR MNXIY NYP ,MIND»IAN NWiHN KDY
DTN PRI N0 DY IYWINIY 1IN DN TN
,Bayes nnoi natya ndon nwnminy INRYY KON
PAOY I SLAWN KO DWNNNN D DP9 NN
2y NODDIANN DTN PRI JAD HY DUNI YYIND PN
PNNIAY NYSD KD DYYHD YL PN DAY Dp>Ta
D»MIANDN DIWN LAY PIY YN LIVNN

.D9-Dy Y7197

TPIPIORD TIANDNN > POX) ,NIDN NINAN DYH
NPT T2YNY NPRIN A0 DY DUR) DI 11D NyaP)
IPIAND MIANDNN I 1PN Hwnh 90 “.0mMoN
MY NIRH INPA NI DD JI¥ DIDN DTRY
JO9ND DR POV PDIVIIND DD NN SHNNY
NP AIUR DY LIVNN-TPL LAY I N2 ,RINTI
PTNY AT ,DIDN NPT MDD DX PNIY
DAPT> DIMIND .TPAVPN AN NPT NIRNINY N4
NI DAY I I - TMINR DPRI XD - NNyT DY
WITN — XY DX 709WNN DI HY WP RN IWNRI DMIDN
MR 2D TPIPIORD MIANDNNIY RN NDIWNN IR
NN ,PTA) 102 MDY JIIND DDA WHNWHD DMWY
DOYIND NN TINXR N1PRI KDY % Ty ,19m) 30 D
DNAY DXIPHN P TNXR MY N1 NN MIANON2
;Y PN DTN DMIPNN 217202712 NRIY NH9)

NPYT22 MYV 1Y OYY 1INITYNL YOI KD

IYYIA DVNNWN PR DY ,INIDIN DINDA DY 1270 D
NI JIY IR MIAPY 3T NPDVIND Y5 HY >3
DXWNNYN KON, DNDN DTR NAY NP>TAN DY 21NN
PIYN ORY PION NNAR SV CDDIaN ywa

“p7200

Svnh Ny B
State v. Spann, 617 A.2d 247, 254 (N.J. 1993).
KLEMENS B. MEYER & STEPHEN G. PAUKER, Screening for HIV:
Can We Afford the False Positive Rate?, 317 New Enc. J. MEep.
238, 239-240 (1987)
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1993 PRY ,DNDN DYNI YWY 1IN NPT IR
TINY .INNDY MPR,NPITI MR 7290 MDY N1PXI
JPRY HNNYRY MODI N1PRI PY DX MYYD 1nviada

NPT IMYN

YARD DN Y DNYNNY DIXPA ONYM) DY
MIANDNN DT’ DX IND»IAN HTN DIpna
NN NRD DD DN MUNTY Y PDOPYTIRD
DPYYY DPYPN YY 1200 YDOPITIRD DTN T
DY I IPONDN ,D¥YA RION IIINRNI NYIAND
MIANOND NPN .DPYYL N ST DY IMaTY
MNSYNN IWORNDD DOP PYWIN MPN TPDOPITIRD
TIWIORD 1D ,MINONN NNRPPN TPIMYNRYN 7PYIn
NYOY NNYTOY MIYON ;DDN NPT Myv HY
, 110 290D 9ayn WX NNMINY MIN DX DPYTANN

J)IINND NRINY 29

DPDOPYTIRD MIANDNN DT DY INYTY MY
,NN2) DWY» P77 ,Jonathan Cohen Yw yw71-1n°20
DOBP Y YW DWW DR PO DMNRY DAY
A0 POD I ,NTIAYND NPT MYV DY MIWIRD
MR NPON NYIANN 12 DX RINR NI PHNd 27Ny
PO 2 NWRI MIMIND MIDN NPRI MYNNHNI
12909 DPNY NIN IMNRY 0NN PINY DI NN

/927 DINR” MO DND

PNT P25 AT INT PAY NN 92T MINN L6
MY

PO, NDAS” 190 DNYEN NN DDIDN DHYY DI
N399I 0IPNPNPIYY YN NTMNMDYNINNM
DOYOXT) AN DRIMINN DHTIN YIORY I DY DY

reasonable doubt standard is itself probabilistic.”); Riordan v.
Kempiners, 831 F.2d 690, 698 (7th Cir. 1987) ("All evidence
is probabilistic—statistical evidence merely explicitly so");
States v. Veysey, 334 F.3d 600, 605 (7th Cir. 2003 ) ("Statistical
evidence is merely probabilistic evidence coded in numbers
rather than words.");
PVLOVNN IS0 DI IXI
"The process by which evidence is obtained,
presented, and evaluated in a trial can be
fruitfully modeled in economic terms, using
either a search model or a cost-minimization
model and incorporating Bayes’ theorem as
a quide to rational decision making under
uncertainty”. (N9D NWATIN)

Richard A Posner, An Economic Approach to the Law of
Evidence, 51 STAN. L. REV. 1477, 1542 (1999)
NAINNY 136-135"0y ¥

.56 "nya,23 w”"n 9y Sangero & Halpert Dy XM *°

TP PRI DUNI THID NAN) TWRI ,RIN .INDUNRD
Y3997 PRINDIND I NNRT, MYV N2 11PN IWN INN
27 IO ,MOND NPIN DWRI IMRY Tyn Py
MDY MDD NPRI MID»P PRI DMK QO DN
TN (TODNM TN, NPRIN HHI HW) 720800

7.1N9 X2 ;720 PODY 12YN NNWRD NN

Jonathan Sw v NX DAIMD NN JP2 NYTH
NTIPN INRND NXRY HVIYWN DyI19nn oY Cohen
DYDI-ROD-TIPONND N NTHIIND - NOYW RNINDD
NON NPT RTNY 11°) XY 2 XD - D)0 DY
INYY JRIN IRMIY DYWNINN KD ,NRIY 111 12
W 29-5y D) P20 PADY 2wNY NN NPT
MNINN NPXIY IWRA P20 Po0Y 72, Cohen bw
) NN DOV NYann Yy U/ NPooLLY” NPXI

Oyad YYINN ,MYLN IR YR PONY ORI v praya ¥
nYPNN NP MIANDNN NNN 91202 195w ,Dyosa
S0 .LOVNN DYDY RNN MIPNR ,DMNND I HI2
YIPN > IIANDNN 199900 995”7 55 NNINKY aNd) Hwnd
D91 >NYa DR MY HY DMYNINNY MIANONN D
NN PR 0N TNXR Y DY M”MIanonn nHodm Mn
IN IR DD DY IMIA0NN NOPY PIYD 0NN PT DR
72) NPaY SY DNWA DI DNMINY MONPNNN 19N
95v ,NPNDI NPRI NYPY Py NOHNY 1PN Hwnd
DRI NI KW PY PIN HAPNNY 91D PN MPoNN”
DNXY 2391 NPODN NIPN N DINX YW ,NINRD N1PNDI
779 9N NPT NWD 524/77 97y — "DWNRIN NywINY
19D YW IMPIAD” PR Y - 7.((1978) 686 ,682 (2)15
ST 20N HTIV NIRIPY DY YOO PTI DIVY
.(2007) 130 w”"n 486,463 (N”"DWNN) LY VYYPION
79 HW IMILIN Y1OPY PIYD SMIANODNN 1900 Y9I
DNRNN DI ,RONTY ANNIN PTN DIN DXIN )2 XpNT ,NPRI
ANNY 490N Yywan NP INPYIY DNA N7 INNa
933 .PNDDI ORI PN, TIVNND INPYIY DNA N0
TIPNN NHRNNN MIANDN, D29V DINRD MNRNN PLOY
PRIM DNMO LMIANDNN 1H9INN HHI >7> Dy NavINmn
STIANDNN NP9 D9 >3 JRIN .INY DPIN TIWND TN
DUN) YW MNUX NN 0D MDD MponY Ham
NN NAINA NPIN NPNDDI NPRI NN DY NODIADN
NONTNN L7192 TPNDDI PRI 92 Y NODANND IMNWN
PMIANDNN TN D MRIY 1) DNA-D np>7a paya
YW PN NPNDI NPRI NN DY PPY PIVnD 1NN
MMM M”MIANDNA WY >T Yy N NP90N 9932 1)
MIANDNA DTR YW INNWR DX NN NININND PRI
MIANDN ,YWON-9N DTXR IMRY N1 % IMynwn 0.9
WY v DR .(1-9 0.9 IR DYWNN YD) 0.1 11N PRIN
NNMO DNYRD MIANDN 2 127D WHIPO PR IR DPRI
1N 9 WP RIR,0.9X0.920.81 >T35 YDDP1TI9 191X
1N 208N NPRIN DY MIANDN  YWIN-9N DIRY
20,0, MoanND MIANDN IR NYTY »7 .0.1X0.1=0.01
L,STEIN 5wn2 )X .MINKRN NPRIN DX D) PAYNI XA
5w 291 MWD v MDY .106-64 'Y ,32 NIV DYH
(0.01) NAY NY MIANDNN DIX NN YR ,1INNN NOSNN
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Example: Drug testing

Bayes' theorem is useful in evaluating the result of drug tests. Suppose a certain drug test is 99%
sensitive and 99% specific, that is, the test will correctly identify a drug user as testing positive 99%
of the time, and will correctly identify a non-user as testing negative 99% of the time. This would
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seem to be a relatively accurate test, but Bayes' theorem will reveal a potential flaw. Let's assume a
corporation decides to test its employees for opium use, and 0.5% of the employees use the drug.
We want to know the probability that, given a positive drug test, an employee is actually a drug user.
Let "D" be the event of being a drug user and "N" indicate being a non-user. Let "+" be the event
of a positive drug test. We need to know the following:

P(D), or the probability that the employee is a drug user, regardless of any other information.
This is 0.005, since 0.5% of the employees are drug users. This is the prior probability of D.

P(N), or the probability that the employee is not a drug user. This is 1 — P(D), or 0.995.

P(+|D), or the probability that the test is positive, given that the employee is a drug user. This is
0.99, since the test is 99% accurate.

P(+|N), or the probability that the test is positive, given that the employee is not a drug user. This
is 0.01, since the test will produce a false positive for 1% of non-users.

P(+), or the probability of a positive test event, regardless of other information. This is 0.0149
or 1.49%, which is found by adding the probability that the test will produce a true positive
result in the event of drug use (= 99% x 0.5% = 0.495%) plus the probability that the test will
produce a false positive in the event of non-drug use (= 1% x 99.5% = 0.995%). This is the
prior probability of +.

Given this information, we can compute the posterior probability P(D|+) of an employee who tested
positive actually being a drug user:

P(+|D)P(D)

P(+)
_ P(+|D)P(D)
~ P(+|D)P(D) + P(+|N)P(N)
B 0.99 x 0.005
~0.99 x 0.005 + 0.01 x 0.995
—0.3322

P(D|+) =

Despite the high accuracy of the test, the probability that an employee who tested positive actually
did use drugs is only about 33%, so it is actually more likely that the employee is not a drug user.
The rarer the condition for which we are testing, the greater the percentage of positive tests that
will be false positives.
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