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»This simulation was made of these original photos: 61 and 91. Please
notice that there was a ”dead spot” (approximately 6.5 cm of the wall at
the left-hand side of the door, looking from inside) that was not filmed
by the police-officers, hence was ignored in the simulation.”
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11, Regarding the blood stains on the inner side of 'the cell’s door —

Despite the area that was not photographed (approximately 6.5 cm of
the wall at the left hand side of the door, looking from inside), is it
possible to draw a conclusion from the enclosed site photographs, or
from connecting pictures of the inside part of the door and the adjacent
wall, about the condition of the door during the murder? whether it
was open, partly open or closed? (mpnN2 MWHITNN)

DYNNN NX 1N 7two simulations” 9981 XN YD dWNN NID X2 AN NYT MNN DPDI
1792 AN51 920N 19) ,MNINN

26

73

.74

75



n1.Simulation 1: This simulation was made of these original photos:
DSC_0061 and DSC_0091. Please notice that there was a ”dead spot”
(approximately 6.5 cm of the wall at the left hand side of the door,
looking from inside) that was not filmed, hence was ignored in the

simulation.”
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"In conclusion, there is substantial uncertainty regarding the

statistical significance that has been applied to the mitochondrial

DNA “match” in this case, and there are good reasons to question

the relevance regarding the probative value of the hairs analyzed

in the case. While the mitochondrial DNA results in this case may

be useful for exclusionary purposes, the inclusionary value under

the circumstances of this case is rather limited. Caution should be

exercised placing significance regarding the mitochondrial DNA

“match” of hair Q2 and A.H.""
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"In Dr. Bublil’s update report (October 29, 2018) she reports on
a search of the profile common to hair Q2 and A.H in EMPOP.
EMPOP is a database of mitochondrial DNA haplotypes from
diverse world populations. The data are submitted from various
population studies worldwide and subjected to quality control

measures for accuracy. The EMPOP database is primarily used
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for forensic applications to derive statistical calculations
regarding the rarity of mitochondrial DNA data in forensic
casework, such as work performed in my own laboratory. Dr.
Bublil reported that “Search of the profile determined for hair
Q2 in the range that is in common with A.H — 16024-16400; 30-
407 —yielded 27,692 reports, out of which there were 30 matches
to the profile, a ratio of 0.1%. This search represents the match
that exists between hair Q2 and A.H in the overlapping
sequence ranges.” I performed the same search of EMPOP that
Dr. Bublil did on January 21, 2020. | obtained 35 matches out of
39930 profiles in the database covering the common range of the
mitochondrial genome between hair Q2 and A.H. The difference
in numbers between Dr. Bublil’s and my searches may simply
be due the difference in time of the searches, i.e. more samples
may have been added to the database in the approximately 15
months later when | searched the database. Regardless, the

value reported by Dr. Bublil of 0.1% (or using the more recent

data from my search of 0.09%) has no relevance to the

populations where the crime was committed. A simple perusal

of the source of matching profiles shows that the data sets do not

derive from Israel. Indeed more than half the profiles that

match are from general populations residing in various states in

the United States (ranging from Alaska to Alabama). The other

matching samples come from a variety of areas including

Sweden, Brazil, Greece, Egypt, Bahrain, Pakistan, Kuwait,
Uzbekistan, Lebanon and Jordan. The EMPOP database is an

invaluable tool for forensic statistical calculations when the

population data that are searched are relevant. The population

data in EMPOP have little relevance to the populations that

represent Israel and in particular the population resining [sic]

around the crime scene"'.

(5 70y2 TPYSNND NPDI NYTN NN NXI ; NPHA PR MWITHN)

114



DMVY DR YT MNNRNDY TIVA 2D NN NOITA V7T .9N3 979 JY Y1911 2INPY 9UNI 434
PIINM YNNI OMNOND — PR DXNXN DY MINNDN PNTPR IPNNRD DOWYIDIY NPND
NPOINY DIVN DMNND 09989 AMIPON NPONY 99N Yya NN — TONSPHN MYl
T 7D .PODN NN DYTIN SINIPNR NPT DY DIVATILDA TNIY KXY DN DINMN
SapARgnl

"It is unknown whether the population samples relied on by Dr.
Behar are representative of the population as a whole or of the
subgroups described in his studies, which are rather small in size.
The representativeness of these databases must be considered for
forensic applications. Demonstrating this requirement is more

demanding than with nuclear markers. Most population studies

are performed on what are known as convenience samples. These

are samples that are readily accessible in which no random

sampling process has been applied. Dr. Behar’s population samples

are convenience samples. Having said that, the collection process
he used does not diminish the purposes of determining founder
haplogroups in his research studies. However, translating the same

data as being representative for forensic purposes may not be

valid. For example, 4 out of 17 Uzbekistanis were reported to
“match” the putative evidence profile. Given the known diversity
studies worldwide on mitochondrial DNA genetic variation, it
seems unlikely that ~23% (4/17) of Uzbekistanis would have the
same mitochondrial type (even assuming a high degree of
inbreeding). The results could be due to sampling of a large
kinship instead of truly unrelated individuals, to a degree of
inbreeding higher than has been reported for any isolated
population (of reasonable sample size) and/or other unknown
factors. Multiple samplings and larger datasets would be needed to
extrapolate such data for forensic purposes, which have yet to be

done. Thus, one should be very cautious extrapolating the findings

in Dr. Behar’s report to what may be a meaningful, reliable

statistic(s) for forensic purposes. Even if one were to achieve a

representative sampling(s) of a population(s) for estimating the

rarity of a mitochondrial DNA profile, there still is the issue on
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whether the data are relevant. The demographics of the population
where the crime was committed would have to considered, as that
is the proper population(s) for forensic applications, which often is
unknown to the DNA analyst as well as the investigators. Dr. Behar
simply adds his samples together to derive the 1:222 value, but
does not correct for the distribution of the populations in the
location of the crime (at a gross level the town of Katzrin which
still may be inappropriate). He uses his convenience samples and
the numbers he has readily available. For example, 149 out of the
1978 individuals relied on by Dr. Behar are Moroccan; it is
unknown if ~7.5% (149/1978) of the population around the location
of the crime scene are Moroccan. The same holds for all the other
populations used by Dr. Behar. Thus, the percentage make-up of
the data set that Dr. Behar used may not be (and likely is not)
representative of the make-up of the population groups
surrounding the crime scene. Although | already question the
representative nature of the small sampling of the Uzbekistani,
assume for the sake of argument that the mitochondrial DNA
profile of interest is actually that common (~23%) in Uzbekistanis
and that a large portion of the population residing in the area
surrounding the crime scene is comprised of Uzbekistanis. If so,
then the simplified statistics provided by Dr. Behar would
significantly overstate the strength of the evidence and a much

more common statistic would be appropriate. The point is one does

not know the demographics around the crime scene: thus one

should be very cautious placing significance that has been

presented on such evidence."

(MPNRA PR MYITIN ;4 DY N2ITIA 7T SV INYT NN NIXRD)
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"It was relayed to me that the defense has made the argument that
using the statistic of Dr. Behar (i.e. 0.45%) would translate into
about 29 individuals that would share the same mitochondrial
DNA profile as the hair of interest (hair Q2) in the town of Katzrin
which purportedly has ~6500 individuals at the time of the crime.
One might incorrectly argue that 29 individuals is a high number
based on the likelihood that the very young and the elderly would
not be able to commit the crime. Putting aside all the caveats raised

above, this estimate of 29 individuals is naive. As was stated above,

mitochondrial DNA is inherited maternally. Barring any
mutations, all maternal relatives would share the same
mitochondrial genome. Therefore, a mother, her sisters, her
brothers, her children, her mother, her mother’s brother, maternal
first cousins, maternal second cousins, etc. all would share the

same type. The families and their extended family structures of

those individuals with the same mitochondrial DNA type as the one

that matches hair Q2 are unknown and vet that does impact the

estimate of number of individuals in the town with the same type.

This issue has not been considered in estimating the number of

individuals sharing the same mitochondrial DNA type. The
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number of individuals (i.e. 29) sharing the same type is likely an

underestimate"".

(51¥2 NOTIA 7T DY INYT AN IR ; NPN NONX NWITIN)
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"Bearing in mind this caution, the values Dr. Behar provided are
not complete regarding current forensic practices (which have
been in effect since 1995) as well as considering issues within
context of the case. Because of the uncertainty involved in all
population database samplings, a confidence interval is placed on
the observation and only the upper bound estimate is provided to
the fact finder. There is uncertainty in any database developed to
generate frequency data. One cannot be certain the count derived
from a database search is accurate and particularly there is
concern of under sampling which could translate into overstating

the significance of DNA results. This _upper bound approach is

imperative as it is important to ensure that a forensic scientist does

not overstate the strength of the evidence. Thus, the value reported
by Dr. Behar of 1:222 would change to 1:116 almost half of what

he presented if this uncertainty is addressed.""
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"Lastly and important to this case, and for that matter any case, is
the probative nature of the forensic evidence. Typically,
mitochondrial DNA typing is relegated to single source samples
and ones that are strongly believed to be probative. For missing
persons cases a human bone or tooth obviously is probative. Rarely
is mitochondrial DNA typing performed on a large collection of
hairs in which the probative value is uncertain. The crime was
committed in a bathroom stall in which many people likely
frequented and shed/transferred hair. The victim may have come
in contact with a number of individuals prior to being murdered
and hairs may have been transferred. Many hairs were collected
from the victim and crime scene. However, to the best of my
knowledge there was no strong reason to believe that any of the
hairs derived from the perpetrator of the crime. Given the
common shedding and transfer of hairs, the probative nature of
any hair found at the crime scene is uncertain. Three hairs in this
case did not match the victim, and all three had different
mitochondrial types. There is no reason to believe that one hair is
more meaningful than another. More so, it becomes more likely to
observe any profile as one types more hairs. Thus, if one could
provide a meaningful statistic(s), which seems unlikely for this
case, there is the factor of the three hairs with three different types

which further diminishes the strength of the evidence."
(MYTN NINY 6-5 Y1)
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NN IYIIN NPPNL GONIY NPRID IMN DX PRIV 1N NI SHINNND VAVYNND N*A
VAYNN N2 T OPPYY MND YPIAND VAN JPOYN LAVYN N2 .WPINN DY PHNYV
IYNNY MIIN PMIYLA YT ,0°9WNN PTN PO 1NN IR, MYTH NPRI MDY SHINHN

OGN T QON )PTY VPR NYIVD NNDNA

PIND 2D ,01IVINNL DXPNNN PT OPOT ,PMINIIY DI DY ,LIVNN M YN ,0Y DY INDI
DNY TR RN NN DY D2 IONRND SV VMY NN Wpann ¥ 211NN

,NINNON WNNY MYTNN NPXIT N2 MVLNANN MAIN NNYVLN ,NYPIAN N1NA INKD

NNN N G NHOPNN N YPaNn YW nywIna myv 1Y) KRY D NN NDWYNN NTHY
YA NN VAYN DYP MPITNNN MDYNN
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UPAN NN MNTY 72930 VOYNN N2 YPANND )9 DY TUN

POYINI 0N 401 Y19
Y9N NPYNNA (39999) DIND YN Y9N NPYNNH NYNM
131990 MOYYPI91 NN MVIYPISa
1VA99 PY ¥929) MMNON
Y9N NPYNNA 19592 NXND MY95990 APYNNA /N 9993 PO
131190 MOYYPI91 NN MVIYPISa
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