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Identification of novel SNP markers for kinship analysis in the Korean population

=OF

Forensic Science International(Genetics)

[e]e]1=!

Kinship testing using genetic markers such as short tandem repeats
(STRs) and single nucleotide polymorphisms (SNPs) is crucial for forensic
analysis. Although STR markers have superior discriminatory power due
to their highly polymorphic properties, they have several weak points in
determining extended distant or complex relationships because of high
mutation rates and low success rates in degraded samples. Therefore,
SNPs are regarded as promising tools in forensic science because they
have low mutation rates and small amplicon sizes. Herein, we propose an
SNP panel consisting of 1400 autosomal SNPs obtained from the Korean
National Standard Reference Variome (KoVariome) database. To evaluate
its performance, in—silico analysis was performed using whole—genome
sequencing (WGS) data from 21 Korean families. Subsequently, to estimate
pairwise relatedness, kinship coefficients were calculated using PLINK, and
Welch's one-way ANOVA test with Games—Howell’s pairwise comparison
test was performed. As a result, the average kinship coefficients of first-
(parent-offspring and full siblings), second- (grandparent—grandchildren
and aunt/uncle—niece/nephew), and third- (first cousin and grandniece/
grandnephew) degree relatives, and unrelated were 0.24, 0.11, - 0.054,
and - 0.0082, respectively. Consequently, relatives (first and second
degree) were distinguished from non-relatives; however, further studies
are required to investigate more effective SNP markers for discriminating
extended kinship. Nevertheless, the results of this study go beyond the
scope of screening using the discovered 1400 SNPs in Korean families and
suggest the applicability of kinship analysis in the Korean population.
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Application of droplet digital PCR method for DNA methylation-based age

prediction from saliva

KXt
0|2, 2gs|, §7I2, OrE%l, 4sx, 858, YAl2
=0f

Legal Medicine(Genetics)
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MO

The recent studies reported that DNA methylation markers show changes
with age, and expected that the DNA methylation markers can be
effectively used for estimation of age in forensic genetics. In this study,
we applied droplet digital PCR (ddPCR) method to investigate the DNA
methylation pattern in the CpG sites, and we constructed an age prediction
model based on the ddPCR method. The ddPCR is capable of highly
sensitive quantitation of nucleic acid and detection of sequence variations
in gene by separating the sample into large number of partitions and
clonally amplifying nucleic acids in each partition. We extracted DNA from
saliva samples collected from several age groups. The DNA was bisulfite
converted and subjected to ddPCR using specifically designed primers and
probes. The methylation ratio of each sample was calculated and correlation
between the methylation ratio and the chronological age was analyzed.
In the results, methylated DNA ratio at the 4 CpG sites (cg14361627,
cg14361627, ¢g08928145 and cg07547549) showed strong correlation
with chronological age. Percent—-methylation values at 4 CpG markers
and chronological ages of the 76 individuals were analyzed by multiple
regression analysis, and we constructed an age prediction model. We
observed a strong correlation (Spearman’s rho = 0.922) between predicted
and chronological ages of 76 individuals with a MAD from chronological
age of 3.3 years. Collectively, the result in this study showed the potential
applicability of ddPCR to predict age from saliva.
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Tracing the geographical origin of bottled water collected in South Korea via
isotopic and elemental analyses

XXt
S, A3, 0157, 0lR2t

The production of bottled water requires a forensic discriminant technique
that enables the identification of the brands or accidents caused by
intended contaminants. The bottled water poisoning crimes have drawn
much attention, and such crimes may recur in the future. The water is
colorless and odorless, and thus it is difficult to detect contaminated water
through visual observation. Thus, bottled water can be easily exploited
for poisoning, and a method for tracing their origin is currently required.
In this study, a total of 27 brands of bottled water samples were analyzed
to determine stable oxygen isotopes, strontium isotopes, major and trace
elements. The geographical origin of the water was traced based on the
climatic and geographical characteristics of the location from where water
was sourced, which was assumed to be reflected in the bottled water.
We investigated whether this method can be applied to identify bottled
water products. A statistical method based on discriminant analysis
was applied to measure trace elements, and the results effectively
reflected the characteristics of water-rock interactions (cross-validated
classification probability: >92%). These data suggest that the geographical
characteristics of the source area are well reflected in commercial bottled
water in South Korea. The proposed analytical methods can be utilized to
trace the geographical origin of different bottled water samples and identify

bottled water products used in poisoning crimes.

0%
=

d

b

041 g2

==9%

MA| AZ0IA On Fiber B30 2Jst IELH|G|E HEHEA: dlets K= L7 A

Xixt

40|, 22 &, oidE, X2, 2XE

=20}

stst

Qo

MAH Az SHAM ZEUCS|E 2A0] 25 H71 2= WX QT 2 H7= M|

ANZ 9 ZEAHG|IEE GC/MSZ 240 UNA ECt utxol EMHMS

HMEE| {5t SEAS B8-S AIF SPME fiber MO|A FIgiSt= on fiber

reactionS A|YoISICt O] HIHL EEAUH|G|ES PFBHARM HIZA|7{ oxime

formQ 2 MAMAZI & GC/I\/ISE —E—@.aE SO 2, QT AS BIE 9 X
ZHOZ SPME fiber8| &5, B8 271 ¥ HRHESE S ZARGIALH 4

ZM X202 MEZ dl3ts ASSA FHEHE £

#o| AR0| o BEUHSIES HY 24

HEIEH GIAIS 2S5

85



2023 =Eitetr ARl oIE

B
L=1-")
uSi =S

86

PreScan2 &0t &t & 7[5t AEB %= AlZ2{|0[40i 2ret A7

AEB(Autonomous Emergency Braking), a representative function of
ADAS(Advanced Driver Assistance System), is an active safety system
that automatically operates a brake in an emergency to avoid or mitigate
collisions with other vehicles or pedestrians. In the case of Korea, laws to
make it mandatory for passenger vehicles to be installed from 2022 are
in progress, and as the spread of AEB—equipped vehicles continues to
increase in the future, the demand for accident analysis related to the AEB
function is expected to increase in the future. Therefore, in this study, an
AEB operation experiment was performed to understand the AEB operation
characteristics, and the AEB operation sequence obtained through the
experiment was applied to PreScan, an ADAS simulation program. By
comparing the experimental and simulation results with each other, the
accuracy and reliability of the AEB operation simulation based on the actual
vehicle test data were verified. Through this series of processes, It is
thought that the accident reconstruction simulation can be secured when
analyzing AEB-related traffic accidents in the future.

oy
ISRISHR| S5 304 SA0| Chst Al eip
XX}

LB, FX/E, WES, UET, dokd

o}

SREYSIBDEMT 24D

Among the various functions of ADAS(Advanced Driver Assistance
System), the most important and representative function to the safety
of vehicle passengers is AEB(Autonomous Emergency Braking system).
In South Korea, laws are in progress from 2022 for making it mandatory
for passenger vehicles to be installed. And as AEB-equipped vehicles
continues to increase in the future, the demand for accident analysis
related to the AEB function is expected to increase in the future. In order
to find out the operating limits of AEB, it is necessary to consider the
situations exceeding the standards covered by EuroNCAP. Therefore
we have performed four experiments in this study, including situations
encountered in real-word traffic conditions, i.e., an oblique stop of Global
Vehicle Target(GVT) and ADAS sensor failures. These experimental results
are expected to be of great help in accurate and reliable accident analysis
by considering them when analyzing traffic accidents for ADAS vehicles.
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Autonomous Emergency Braking(AEB), one of the core technologies
Advanced Driver Assistance System(ADAS), provides drivers convenience
and it is effective for safety driving. As increasing the number of AEB-
equipped vehicles, it is expected that request for analyzing traffic accident
of AEB-equipped vehicles will rise. In this study, a deep learning—based
camera sensor was developed in order to implement the function of the
AEB in Prescan for reconstruction and analysis of traffic accidents related
to AEB. The deep learning algorithm, YOLO(You Only Look Once) was used
to detect a front vehicle and to obtain the coordinates of the bounding box.
The intrinsic parameters of the camera were calculated through camera
calibration. The relative distance to the front vehicle was estimated using
the coordinates of the bounding box and the calibrated camera parameter.
The intrinsic parameters were compared within the standard error range to
find most similar to the relative distance measured by the idealized sensor.
As a result, the optimal parameter was obtained and a more accurate
relative distance could be estimated by using this values.

==3
Heat absorption characteristics of gas in a directly irradiated solar fluidized
bed receiver with tube shaped immersed transmission window
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There is a growing interest in directly irradiated solar fluidized bed receivers
as solar thermal collector. New method for expanding the energy receiving
area is required to improve the utilization efficiency of the solar energy. A
solar fluidized bed receiver (50 mm i.d. x 150 mm high) with a tube-type
window (23 mm i.d.) inserted into the particle bed was developed for gas-
heating applications. The tube-type transmission window extended the
solar energy receiving area and efficiently heated the gas inside the entire
fluidized bed. In the developed receiver, the bed hydrodynamics of silicon
carbide particles and the characteristics of solar heat absorption by the
gas were determined under outdoor testing conditions, and the results
were compared to those from a conventional receiver with a plate-type
window. The tube—type receiver showed high solid holdups in the bed
and a low standard deviation of the pressure drop throughout the system.
Gas outlet temperature in the tube—type receiver increased up to 156 °C
as the gas velocity increased, which is opposite of the plate—type receiver.
The temperature increment of gas per irradiance (AT/IDNI) increased with
increasing gas velocity up to 0.13 m/s, and then maintained a constant
value of 0.103. Energy absorption in the plate—type receiver occurs at
the bed surface and its freeboard region. In the tube-type receiver, most
energy is absorbed inside the bed, which can easily reabsorb scattered
energy regardless of the behavior of solids on the freeboard, unlike the
plate—type receiver. The thermal efficiency showed a maximum of 30.1%
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in the tube type. We proposed a solar energy receiving mechanism for
each receiver. The developed tube-type receiver has positive operating
characteristics in which the AT/IDNI is proportional to the efficiency.
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Currently, fire investigation lack liveliness because they are performed
based on photographs taken. Therefore, in this paper, we propose a
method utilizing the metaverse to improve the validity of fire investigation.
The fire scene was recreated by gathering the point cloud data of the 3D
scanner, matching them, and then post—processing the matched data. In
addition, a virtual space was created by an engine and VR equipment, with
the addition of Ul(User interface) and assets, to apply the created point
cloud. With this method, it is expected that the validity of fire investigation
will improve with a more vivid recreation of the fire scene through the
metaverse.
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Most of the fingerprints found at crime scenes are in latent fingerprint
forms, and it is difficult to observe those fingerprints with the naked eye.
Even if it is assumed that a latent fingerprint is remaining on an object,
the method of developing the latent fingerprint differs depending on
the surface type of the object. Therefore, a study must be performed
by imprinting a latent fingerprint on an object, which is similar to the
evidence found at a crime scene, to find an appropriate latent fingerprint
development method. To do this, time and costs occur to recruit research
participants, and these may cause disruption on arresting a suspect in a
short time. Lothar Schwarz's artificial latent fingerprint printing method,
using an artificial sweat solution and an inkjet printer, can be used in
a latent fingerprint research instead of using real human fingerprints.
Although the major purpose of Schwarz's method is to print out uniform
fingerprint images on an A4 paper. Therefore, this approach has a limitation
that it can only make imprints of fingerprints on thin and flexible materials
such as copy papers and PVC films. To address this shortcoming, a
Synthetic Fingerprint Generator(SFinGe, University of Bologna) computer
program, a Printed Circuit Board(PCB) technique, and liquid latex are used
to create an artificial fingerprint cast. With this new method, artificial
latent fingerprint can be made on any surface types of material to find an
appropriate latent fingerprint developoment method quickly during police
investigations.

91



2023 =Eitetr ARl oIE

CIXIE2t

92

==%

Analysis of real-time operating systems' file systems: Built-in cameras

from vehicles
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The vehicles we use daily record enormous information via the embedded
system that is installed. This recorded information identifies traffic
accidents and might reveal the truth of crimes committed using the
vehicle. However, as the embedded systems mounted on vehicles must
maintain real-time performance, they often have a real-time operating
system (RTOS)-dedicated file system structure. Analysis of such systems
is becoming a new challenge for digital forensics. This study analyzed the
real-time operating system-dedicated file system of a vehicle’s built=in
camera. When the built-in camera of the vehicle operates normally, there
are various ways to acquire video data. However, when the built-in cam
circuit is damaged, the only available method is to extract the onboard
memory. To analyze the dedicated file system, we analyzed the driver file
in the system area using the reverse engineering technique. We could
analyze various log files and user—setting files in multiple partitions stored
in the analyzed memory. In addition, we proved that more video frames
can be restored by extracting the unallocated area of the video storage
partition. In the future, this method can be applied to analyze various RTOS

and dedicated file systems installed in the vehicle.
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Advanced forensic procedure for the authentication of audio recordings
generated by Voice Memos application of i0S14
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In this study, we propose an advanced forensic examination procedure
for audio recordings generated by the Voice Memos application with
iPhone Operation System (i0S)14, to verify that these are the original
recordings and have not been manipulated. The proposed examination
procedure consists of an analysis of the characteristics of audio recordings
and of the file system of the device storing the audio recordings. To
analyze the characteristics of audio recordings, we compare the encoding
parameters (bitrate, sampling rate, timestamps, etc.) and the file structure
to determine whether audio recordings were manipulated. Next, in the
device examination step, we analyze the media—log history and temporary
files of the file system obtained by mobile forensic tools. For comparative
analysis, a total of 100 audio recording samples were obtained through the
Voice Memos application from five iPhone mobile handsets of different
models with i0S14 installed using Advanced audio coding (AAC) or
Apple lossless audio codec (ALAC). As a result of analyzing the encoding
parameters between the original and manipulated audio recordings, as well
as the temporary files contained in the device file system, the difference
in the encoding parameters and the very unique trace of the original audio
recordings in the temporary files were confirmed when manipulating the
audio recordings. In particular, the primary advantage of our proposed
method is its potential ability to recover original audio recordings that were
subsequently manipulated via the temporary files examined in the device
file system analysis.
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Analog documents and scanned digitized files are now considered ATVt 2T EAII O] gkl TS ZASHL, M ATV AL M E 248

equivalent in legal contexts, and the widespread supply of multi functional
printers has led to a surge in the use of scanned documents. With image
editing tools, there has been more cases of forgery involving scanned files.
This has highlighted the importance of integrity and authenticity verification
of scanned documents submitted as court evidence. Extensive studies
have been conducted on source scanner identification and detection of
alteration in scanned documents. Past research usually relied on machine
learning with Support Vector Machine and Convolutional Neural Network,
and was focused more on images rather than text documents. Brightness
variations are produced depending on the repetitive arrangement and
relative intensity of light sources, and such patterns can be clearly
observed in scanned images by the Charged Coupled Device type flatbed
scanner. The separate image module of the Contact Image Sensor also
leads to characteristic brightness variations. To extract and enhance these
brightness variations, image processing techniques such as separating
color channel and adjusting gradation and contrast are applied. The
proposed method was tested on five scanner models, and the results
confirmed that each scanner had unique brightness variations. This study
is the first to extract brightness variations as a unique characteristic of
each scanner model and recognize the potential of brightness variations
in source identification and manipulation detection. A major advantage is
that brightness variations are physical, robust, and visible. The research will
be expanded with multicolor documents, counterfeit documents, and text

independent detection.
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IMPACT BLOOD SPLATTERS GENERATION EXPERIMENTAL APPARATUS
CAPABLE OF MEASURING APPLIED FORCE AND METHOD OF GENERATING
IMPACT BLOOD SPLATTERS USING THE SAME
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= Chemical Sensor for Detecting Sulfide lon and Hydrogen Sulfide
A7 Rl Sl
== QoUR Hydrogen sulfide(H2S) is a colorless, poisonous gas with the characteristic foul odor
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of rotten eggs. It was investigated for developing the chemical sensor using the
ferrocene—based compound to detect hydrogen sulfide and sulfide ion(S2-) and to
allow fast and accurate detection of sulfide ion with high sensitivity without requiring
the complicated pretreatment of a sample containing sulfide ion, special chemical
reaction conditions, expensive analytical instruments, etc.

In particular, the presence of sulfide ion which is a source of hydrogen sulfide can be
confirmed visually in real time through color change, and detection can be made in
short time with high sensitivity without being affected by environmental factors such
as temperature and humidity.

After adding aqueous sodium sulfide(Na2S) solutions of different concentrations to
a 0.05%(w/v) solution of the ferrocene chemical sensor in an ethanol solvent, the

change in the UV-Vis spectrum was observed. As the concentration of the aqueous
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sodium sulfide solution was increased from 0.10 mM to 100 mM, the intensities of
the absorption peaks at 329.6 nm and 528.2 nm were decreased and, at the same
time, a single absorption peak was observed at 391.8 nm. In particular, the 0.10
mM aqueous sodium sulfide solution showed rapid decrease in the intensities of the
absorption peaks at 329.6 nm and 528.2 nm even at low concentrations.

Accordingly, sulfide ion can be detected in real time at accident site, and the present
study can be actively utilized for detection of agueous hydrogen sulfide solution on
site.
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=24 Rapid and sensitive determination of thiosulfate as an indicator of hydrogen sulfide ==3 ADAS 7I5HISHX|C &5 oA &4
poisoning in postmortem blood by LC-MS/MS with fluorinated ion—pairing reagents ) .
Alab7 |2 EEs=ElE]

A7 B =2 QUR A 7|29 Y2 20Xt Holet o 42 =0/=0 2 HaE 741 Ct. xt&
== Q%UF Hydrogen sulfide(H2S) is one of the most toxic natural gas and the most common 79| tHEXQI 7|&0] Hi2 M XA X A|ARI(ADAS, Advanced Driver Assistance
risk factor for suffocation accidents over the past 10 years in Korea. For this reason, System)0|H, =20 EAED Y= AHSHE 72802 M QJUALE, FIHHQI
H2S poisoning is defined as one of the scope of occupational diseases under the SUS ME6HH B = UCH COdet ADAS 7|55 & waAtl 240t 71 HEet
Severe Accident Punishment Act to be enforced in 2022. However, in postmortem A JASHA ADASE hHGH= 7|[s2 IZHMSEXIQI AEB(Autonomous Emergency
evaluations, blood H2S detection does not allow to discriminate if it is related to in Braking)O|Ct. AEB= 718 Al ASCE MSHXIE &S00 T2 At = AT S0t
halation or to putrefactive processes. Therefore, the determination of thiosulfate, ZE8 3Oo7Lt BZLA7 = S5 O A|ABIOZ AEB 7|59 At 2HME ZtA S}
a main metabolite of H2S, is crucial to diagnosis of H2S poisoning in forensic USEO| o2t 20199 2& 7 REEHIEE(UNECE, United Nations Economic
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== QUR Currently, fire investigation lack liveliness because they are performed based on
photographs taken. Therefore, in this paper, we propose a method utilizing the
metaverse to improve the validity of fire investigation. The fire scene was recreated
by gathering the point cloud data of the 3D scanner, matching them, and then post-
processing the matched data. In addition, a virtual space was created by an engine and
VR equipment, with the addition of Ul(User interface) and assets, to apply the created
point cloud. With this method, it is expected that the validity of fire investigation will
improve with a more vivid recreation of the fire scene through the metaverse.
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In recent years, with the development of camera technology, surveillance camera
images such as CCTV and Dashboard camera are used in various ways in traffic
accident analysis. However, there are limited cases due to the characteristics of
the camera. Depending on the camera mounting location, it has a blind area, and
the image clarity varies depending on the amount of ambient light, so the recorded
image may not be in a state suitable for accident analysis. Therefore, in order to
minimize the blind area, the number of cameras must be increased physically, but
in reality, it is difficult to consider economic problems such as installation cost and
maintenance cost. In this study, we propose a method to calculate the vehicle speed
using acoustic data recorded in a microphone.
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2023 =&atst

0 gl 700,856 145,037 51,950 33,591 45640 12,086 164,609 26,068
1 | AR ot 8,443 1,293 373 331 647 38 2390 324
2 | He|=xEA 14,344 2,135 676 486 1,410 71 4677 571
3 | ExIYE 1,107 123 17 26 159 0 279 50
sZdI=FA=A
4 2t 5,811 760 318 182 616 42 1,809 256
=L 150,967 | 31,030 13,071 8,228 7.160 2647 32424 5,906
6 | AzAl2 225 33 9 56 6 0 60 16
7 | |UXEN 261,477 54344 | 21,036 13,160 13,127 5350 = 55258 10,066
8 | HALEHX| 1,249 66 2 3 6 2 430 422
9 | HaE-HIX| 9 1 0 0 1 1 3 1
10 | 2AM23 3,363 1,222 187 126 126 30 547 104
11 | HREZAL 13,5632 5214 314 193 430 30 3,354 525
12 | QAN 8,990 1,296 459 133 1,369 50 3,867 438
13 | Yet=s 27,127 3,942 1,480 970 1,962 380 7,063 1,004
14 | o= 35,813 5,095 1,999 2,702 2,140 568 8,401 1,201
15 | AMk(Sterx) 120 1 0 0 2 0 3 0
16 | MM &5 40 6 0 0 0 19 0
17 | S2AAF| 1,111 42 34 23 17 15 122 45
18 | BEY-EIME 287 26 57 15 29 8 46 26
19 | OfefCHObE 60,873 18,378 3,599 2,060 8,028 859 17,057 1,494
20 | EHLlolerE 27,105 6,046 3,552 1,326 3,069 851 5,388 561
21 | Qo= 658 125 40 36 61 12 186 14
22 | EEYTS(ED) 39,997 6,566 2,300 1,428 2,786 642 10,726 1,342
23 iﬁqg%ﬁ% 7t 1,954 309 99 98 139 36 374 99
24 ?O;zal g=d 11,689 2,712 822 540 419 122 3054 547
25 | QISIEEIEES 3,634 293 488 401 129 65 465 258
26 | Sixf-Z= 4,389 569 245 337 175 160 646 176
27 | 7HATRES 511 89 9 13 34 13 119 80
28 | 7|8t 497 163 15 8 48 26 62 23
29 | =4eE 2,745 1,115 68 76 126 521 37
30 | EX-H 476 46 44 10 40 4 71 92
31 | WEAD 14,354 2,940 631 669 1,450 55 5,593 378
32 | 7[EHARE, 2 S) 704 172 74 31 55 9 116 49

130

061 25

-

27,852 17,415 7,865 20,768 27,262 13,675 31,264 35,026 9,411
538 228 553 78 250 395 204 376 420 5
943 405 967 134 137 238 179 559 751 5

23 6 18 0 106 131 109 29 28 3
274 86 208 34 82 286 176 265 392 25
6,589 4,237 7,018 680 5,396 6,490 2,557 8,312 7,341 1,881
1 5 4 0 3 10 2 13 4 3

10,392 7,000 10,111 5,752 9,447 11,656 4,983 13,193 13,931 2,671

105 34 35 0 37 0 15 85 1 6
0 0 2 0 0 0 0 0 0 0

95 108 63 44 1 96 155 175 133 41
199 119 1,136 42 546 441 138 430 131 290
278 47 147 21 63 139 110 86 457 30
1,690 780 1,828 243 571 1,094 544 1,534 1,484 558
1,991 1,154 2,167 276 972 1,412 925 1,778 2,108 924
0 0 0 0 0 0 0 0 0 114

1 0 2 0 0 2 0 0 0 10

79 26 91 16 43 351 13 m 49 34
1" 9 7 4 4 19 6 7 13 0
915 a1 944 71 905 1,095 1,253 958 2,040 806
613 483 1,454 55 315 346 446 501 1,552 547
43 " 46 0 19 1 24 6 22 12
2,003 1,092 2,413 276 938 1,806 #3385 1,557 2,267 520
69 44 239 19 41 72 12 53 119 132
327 391 718 51 227 397 136 425 612 189
247 178 310 14 169 206 30 145 147 89
212 145 238 36 127 283 120 254 565 101
14 12 14 1 10 20 14 17 36 16

6 4 10 0 7 9 9 7 90 10

3 45 295 13 33 201 29 128 45 7

20 8 59 3 6 34 B " M 17
157 373 511 13 220 212 165 343 275 369
17 24 24 2 16 21 10 34 47 3
131



ZIAS Biol= nrEtol & 2023 =Eitetr ARl oIE ==

E--

A 129,564 20,846 2,899 3,786 4,745 41,958 25914 6,864 2,496 4,854 2,204 2,131 2,038 1,632 1,232

1T | A= -get 2,211 695 1 5 3 0 924 324 218 0 2 0 1 2 4 32 3 2

2 | HeZEHA 3,668 470 87 56 177 9 1,594 545 363 0 4 0 4 26 18 96 108 1

3 | gxlelst 237 5 15 26 0 0 68 48 19 0 0 0 0 0 0 29 25 2

4 | SEIEFME LA 1,977 160 93 38 199 9 865 206 132 0 2 0 1 34 41 68 125 4

5 | ol 17,250 1,792 9 366 381 1 6,561 5,906 905 24 55 0 159 249 27 797 14 4

6 | MzAl=E 225 33 9 56 6 0 60 16 1 5 4 0 8 10 2 13 4 8

7 | REAEHS 39,082 4,551 291 728 905 190 11,856 10,066 1,861 220 289 4,690 445 590 538 1,410 293 159

8 | HATEX 1,249 66 2 3 6 2 430 422 105 34 35 0 37 0 15 85 1 6

9 | ExH-gelx 9 1 0 0 1 1 3 1 0 0 2 0 0 0 0 0 0 0

10 | =ME 3,363 1,222 187 126 126 30 547 104 95 108 63 44 m 96 155 175 133 41
1| AREZAA 13,532 5,214 314 193 430 30 3,354 525 199 119 1,136 42 546 441 138 430 131 290
12 | Sd=4 3,007 298 80 118 152 15 1,271 438 254 26 69 15 27 39 57 71 47 30
13 | == 3,652 29 7 8 10 6 1,774 995 595 0 16 0 5 7 12 177 5 6
14 | 9ot=F 5,621 132 36 1,091 38 9 2,150 1,192 636 52 14 4 48 7 27 160 17 12
15 | <YH(EHofH]) 3 1 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0
16 | MA-&E= 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
17 | SHEAMH 127 0 0 0 0 0 51 45 14 0 2 0 0 0 4 M 0 0
18 | RE=TAE 211 10 37 7 28 0 43 26 10 9 B 4 1 15 1 4 M 0
19 tef-CHof= 13,191 2,489 1,031 248 1,244 103 3,746 1,494 331 17 300 28 362 290 581 288 178 361
20 | LGOI 4,823 907 212 77 346 33 1,513 561 145 48 120 10 192 121 246 72 62 158
21 | Rolfert=E 164 33 0 0 23 0 88 14 3 1 0 0 0 0 0 2 0 0
22 | SELTSED) 6,660 1,429 74 78 122 10 2,442 1,334 693 48 49 3 23 28 58 150 96 23
23 | BAFESL AR 327 21 6 20 15 5 88 96 21 0 6 2 4 10 0 " 16 6
24 | EYRHE AR IR 2,362 279 65 96 71 32 686 513 10 27 49 7 58 104 39 127 120 79
25 | QsfEElEHEE 478 0 0 0 2 0 100 258 82 0 0 0 0 0 0 36 0 0
26 | ==L 487 2 0 2 2 0 232 165 53 0 0 0 0 0 0 28 3 0
27 | JA+Zz= 374 64 7 12 20 9 69 80 14 12 13 1 5 6 10 " 31 10
28 | &3t 497 163 15 8 48 26 62 23 6 4 10 0 7 9 9 7 90 10
29 | 343 2,745 1,115 68 76 126 3 521 37 3 45 295 13 33 201 29 128 45 7
30 | EX-HH 462 45 41 6 38 4 71 92 20 8 59 8 6 34 B " 9 15
31 | WSALL 4,136 630 274 413 334 23 1,249 376 75 127 188 1 152 12 50 118 107 7
32 | 7IEHARE, B S) 289 105 6 5 18 0 59 49 9 4 4 0 7 1 1 15 3 3
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ZIAS Biol= nrEtol & 2023 =Eitetr ARl oIE ==

ae8n7d e
0 S

Al 571,292 124,191 49,051 29,805 40,895 11,543 122,651 20,988 16,427 28,841 3,011 18,564 25,131 11,637 26,830 33,394 8,179

T | A= -get 6,232 598 372 326 644 38 1,466 325 228 551 78 249 393 200 344 417 3

2 | HeZEHA 10,786 1,665 589 430 1,233 62 3,083 580 405 963 134 133 212 161 463 643 4

3 | gxlest 870 118 2 0 159 0 211 4 6 18 0 106 131 109 0 3 1

4 | SHIEFA 3,834 600 225 144 417 33 944 50 142 86 206 34 81 252 135 197 267 21

5 | ol 133,717 29,238 13,062 7,862 6,779 2,646 25,863 0 5,684 4,213 6,963 6380 5,237 6,241 2,530 7,515 7,327 1,877

6 | Mzl 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

7 | REAEHS 222,395 49,793 20,745 12,432 12,222 5,160 43,402 0 8,531 6,780 9,822 1,062 9,002 11,066 4,445 11,783 | 13,638 2,612

8 | HATEX 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

9 | YIT-geIx 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

10 | 2ME 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1| AREEZAA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12 | Sd=H 5,983 998 379 15 1,217 35 2,596 0 24 21 78 6 36 100 53 15 410 0
13 | == 23,475 3,913 1,473 962 1,952 374 5,289 9 1,095 780 1,812 243 566 1,087 532 1,357 1,479 552
14 | 9otF 30,192 4,963 1,963 1,611 2,102 563 6,251 9 1,355 1,102 2,163 272 924 1,405 898 1,618 2,091 912
15 | <Yf(EHfH]) 117 0 0 0 2 0 1 0 0 0 0 0 0 0 0 0 0 114
16 | MA-&E= 40 6 0 0 0 0 19 0 1 0 2 0 0 2 0 0 0 10
17 | SHEMA 984 42 34 23 17 15 71 0 65 26 89 16 43 351 9 100 49 34
18 | RY=TAE 76 16 20 8 1 8 3 0 1 0 2 0 3 4 B 3 2 0
19 tef-CHop= 47,682 15,889 2,568 1,812 6,784 756 13,311 0 584 294 644 43 543 805 672 670 1,862 445
20 | ugeler 22,282 5,139 3,340 1,249 2,723 818 3,875 0 468 435 1,334 45 123 225 200 429 1,490 389
21 | RofiEiEd 494 92 40 36 38 12 98 0 40 10 46 0 19 1 24 4 22 12
22 | FEYISEH) 33,337 5,137 2,226 1,350 2,664 632 8,284 8 1,310 1,044 2,364 273 915 1,778 1,277 1,407 2,171 497
23 | BAFESL AR 1,627 288 93 78 124 31 286 3 48 44 233 17 37 62 12 42 103 126
24 | E¥Re-F=d 9,327 2,433 757 444 348 90 2,368 34 317 364 669 44 169 293 97 298 492 110
25 | QlafEHaEd 3,156 293 488 401 127 65 365 0 165 178 310 14 169 206 30 109 147 89
26 | ==L 3,902 567 245 335 173 160 414 " 159 145 238 36 127 283 120 226 562 101
27 | JA+Zz= 137 25 2 1 14 4 50 0 0 0 1 0 5 14 4 6 5 6
28 | B7|-3fef 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
29 | 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
30 | EX-HH 14 1 3 4 2 0 0 0 0 0 0 0 0 0 0 0 2 2
31 | WSALL 10,218 2,310 357 256 1,116 32 4,344 2 82 246 323 12 68 200 115 225 168 362
32 | J|EKARZ, B9 415 67 68 26 37 9 57 0 8 20 20 2 9 20 9 19 44 0
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Zalg sols D21l 8 2023 St Aletnel otz 06 2=
O|Z[J|2HE 2 X 2ISi= - Al OlZ7|2HE 2FXdlsizt - E&

aeseY - 7 ae8n7d W-- 7
0

A 700,856 667,857 7,672 1,172 3,555 19,170 0 2l 129,564 1,777 1,716 12,391
1 AHRH- 2ot 8,443 8,158 228 1 0 5 51 1 AHRH- Aot 2,211 2,170 34 1 0 0 6
2 | HE|ZAZHA 14,344 13,878 330 0 0 10 126 2 | He|ZAAA 3,558 3,463 71 0 0 2 22
3 | EXIQet 1,107 999 98 0 0 1 9 3 ENIEEL 237 231 5 0 0 0 1
4 | SYIEFAS LLEA 5,811 5,405 338 0 0 14 54 4 | SYIEFAS ULEA 1,977 1,907 52 0 0 3 15
5 | Uy 150,967 150,280 370 17 45 161 94 5 | o 17,250 17,151 29 0 0 43 27
6 | Mz-AlE 225 216 2 0 0 2 B 6 | M4z 225 216 2 0 0 2 B
7 | RTAEA 261,477 254,268 832 18 61 309 5,989 7 | |RUNEA 39,082 32,954 227 0 0 66 5,835
8 | HAEX| 1,249 1,068 1 9 7 25 139 8 | HAILEX 1,249 1,068 1 9 7 25 139
9 | HxH-Helx| 9 6 0 0 3 0 0 9 HE[H HIX| 9 6 0 0 3 0 0
10 | EA8dE 3,363 2,427 25 142 665 20 84 10 | =A28dE 3,363 2,427 25 142 665 20 84
11 | LFEEUA 13,532 8,178 452 367 702 488 3,345 11 | LFEEUA 13,532 8,178 452 367 702 488 3,345
12 | GoEA 8,990 8,473 328 80 6 24 79 12 | GoEA 3,007 2,749 117 80 6 18 37
13 | gt 27,127 25,657 823 0 1 49 597 13 | gits= 3,652 3,470 108 0 0 0 74
14 | 9ot 35,813 31,189 961 56 6 115 3,486 14 | Q9f= 5,621 3,981 109 2 0 57 1,472
15 | YoH(GHerA) 120 119 1 0 0 0 0 15 | HH(GHerA) 3 2 1 0 0 0 0
16 | MH-SEHZ 40 40 0 0 0 0 0 16 | M-S 0 0 0 0 0 0 0
17 | SFAAH 1,111 1040 25 0 0 0 46 17 | S2HAAMF| 127 122 0 0 0 0 5
18 | RH-=HAE 287 209 34 0 0 0 44 18 | RH-EHAE 211 133 34 0 0 0 44
19 tof-CHot=E 60,873 56,398 609 20 1,088 51 2,707 19 | DfefOiobx 13,191 12,111 104 0 182 25 769
20 | SELEtE 27,105 24,324 462 1 664 17 1,627 20 | 2EMEorE 4,823 4,436 51 0 92 8 236
21 | foiE=EE 658 321 0 12 5 0 320 21 | {ofiEE 164 29 0 0 0 0 135
22 | EFYISEF) 39,997 38,916 890 1 0 32 158 22 | E3YISEF) 6,660 6,544 98 1 0 3 14
23 | ABAE-EFLS AR 1,954 1,663 264 0 0 3 24 23 | BAE-FFLS AT 327 259 60 0 0 2 6
24 | EXREFEHRRF 11,689 11,206 356 5 1" 36 75 24 | EAREHEHRRF 2,362 2,186 108 B 2 20 41
25 | QlEHIEHES 3,634 3,563 56 0 4 1 10 25 | QlelESEES 478 476 2 0 0 0 0
26 | Sf-= 4,389 4,331 32 1 0 16 9 26 | SHKf-= 487 483 0 1 0 0 3
27 | JIARRE 511 403 64 6 4 4 30 27 | AR E 374 294 37 6 4 3 30
28 | B7|-3f°F 497 463 18 0 0 1 15 28 | &7|-3%f 497 463 18 0 0 1 15
29 | 283 2,745 1,849 3 84 27 17 765 29 | 283 2,745 1,849 3 84 27 17 765
30 | =X x| 476 368 28 18 2 36 24 30 | =X HH 462 354 28 18 2 36 24
31 | WSAD 14,354 13,884 36 179 251 3 1 31 | WEAD 4,136 4,081 2 10 43 0 0
32 | 7IEHARZ, B S) 704 407 9 229 30 7 22 32 | 7IEKARE, HOl 5) 289 176 2 91 8 5 7
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OlZ[J|2HE 2K ZISi= -

N

oA

2023

A 571,292 555,737 5,895 1,839 6,779

1 AHRH- Aot 6,232 5988 194 0 0 5 45
2 | HeZEHA 10,786 10,415 259 0 0 8 104
3 Hxlolet 870 768 93 0 0 1 8
4 | SYIEFAES LLEAN 3,834 3,498 286 0 0 1 39
5 oty 133,717 133,129 341 17 45 118 67
6 | MzAlE 0 0 0 0 0 0 0
7 RHUREA 222,395 221,314 605 18 61 243 154
8 | AXNEEX| 0 0 0 0 0 0 0
9 HEH-HIX| 0 0 0 0 0 0 0
10 | EMad 0 0 0 0 0 0 0
1| ERE=EHA 0 0 0 0 0 0 0
12 | Sd=M 5,983 5,724 211 0 0 6 42
13 | Ydt== 23,475 22,187 715 0 1 49 523
14 | Qof= 30,192 27,208 852 54 6 58 2,014
15 | HH(GHerA) 117 117 0 0 0 0 0
16 | MM &&= 40 40 0 0 0 0 0
17 | SEMA 984 918 25 0 0 0 41
18 | RH-=HAE 76 76 0 0 0 0 0
19 | DfefOiobx 47,682 44,287 505 20 906 26 1,938
20 | EdlgeelE 22,282 19,888 411 " 572 9 1,391
21 | golig=E 494 292 0 12 5 0 185
22 | 2EUI2EF) 33,337 32,372 792 0 0 29 144
23 | ABAE-EFE AT 1,627 1,404 204 0 0 1 18
24 | EYREHEHRRF 9,327 9,020 248 0 9 16 34
25 | QEHSEEE 3,156 3,087 54 0 4 1 10
26 | M= 3,902 3,848 32 0 0 16 6
27 | JIARA= 137 109 27 0 0 1 0
28 | &7|-3°f 0 0 0 0 0 0 0
29 | 893 0 0 0 0 0 0 0
30 | =X HH 14 14 0 0 0 0 0
31 | WSALY 10,218 9,803 34 169 208 3 1
32 | J|EKARE, B S) 415 231 7 138 22 2 15
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=1 700,856

22 26,068

o1 45,640

=2 27,852

i 17415

24 31,337

2=31,264

x= 20,768

i+ 33,591

2% 13,675

Mg 27,262

A=9,41

HZ 7865

24 35,026
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