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I, Dr. Stephen W. Hargarten, M.D., M.P.H. declare under penalty of perjury that

the following is true and correct:

L. My name is Stephen W. Hargarten, M.D., M.P.H. | am an emergency medicine
specialist, having practiced emergency medicine for over 35 years. I have been board certified
across four decades. My curriculum vitae, which is attached as Exhibit A, documents my
educational and research experience in detail. It also lists my publications.

4 I am being compensated for my services in this case at the rate of $250/hour.

BACKGROUND AND QUALIFICATIONS

3 I received my Medical Degree from the Medical College of Wisconsin in 1975,
completed my internship at Gorgas Hospital, a U.S. Army hospital in Panama City, Panama in
1976, and received my Master’s Degree in Public Health at the Bloomberg School of Public
Health at The Johns Hopkins University in 1984.

4. I was a practicing emergency medicine physician in the Milwaukee area for over
35 years, most recently serving as an Attending Physician at Froedtert Hospital until 2018. As an
emergency medicine physician, [ treated hundreds of patients who sustained gunshot wounds
from many different firearms.

3. In addition to practicing emergency medicine, I continue to serve as Professor of
Emergency Medicine. I served as Chairman of the Department of Emergency Medicine for
twenty years, and Associate Dean for Global Health for twelve years at the Medical College of
Wisconsin. In 2001 I founded the Injury Research Center, which later was reorganized to

become the Comprehensive Injury Center at the Medical College of Wisconsin, serving as

Director for nearly 20 years.



Case 3:23-cv-00209-SPM Document 185-3 Filed 05/10/24 Page 4 of 78 Page ID #4933

6. The Comprehensive Injury Center focuses on the sciences of injury prevention
and control, including violence prevention, through a multidisciplinary public health approach.
This includes community engagement, research, education, and collaboration with partners. The
Center conducts research in a variety of areas, including interpersonal violence, gun violence,
and opioid use.

7. I have served on a number of National and International Committees, including as
the Chair of the Network to Prevent Gun Violence in the Americas (2020-2023). [ currently
serve as the Vice-Chair of the Community Preventive Services Task Force of the U.S.
Department of Health and Human Services (CDC, 2018-present), and am a former member of
the Executive Committee of the Transportation Research Board of the National Academies of
Science, Engineering, and Medicine (2018-2023). I have been a member of the National
Academy of Medicine since 2011.

8. Over the course of my career, I’ve been awarded more than $20 million in
research grants and awards, including substantial awards by the State of Wisconsin Department
of Health Services, Joyce Foundation, National Institute of Justice, and the Centers for Disease
Control and Prevention. In addition, I’ve published more than 100 original papers in peer
reviewed journals such as the Academic Emergency Medicine, the Annals of Emergency
Medicine, and New England Journal of Medicine.

g, In the past four years, [ have served as an expert in Viramontes v. Cook County,
Case No. 21-cv-4595 (N.D. IlL.); National Association for Gun Rights v. City of Highland Park,
Case No. 22-cv-4774 (N.D. I1L.), RMGO v. Town of Superior, No. 22-cv-2680-NYW-JPO (D.
Colo.), and Association of New Jersey Rifle and Pistol Clubs v. Grewal, No. 3:18-10507-PGS-

JBD (D. N.J.).
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10. I have been retained by the Office of the Attorney General of Illinois to provide
expert testimony in litigation challenging various aspects of Illinois Public Act 102-1116, also
known as the Protect Illinois Communities Act. As of the date of this declaration, the scope of
my engagement includes providing expert testimony in the following cases: Harrel v. Raoul,
Case No. 23-cv-141 (S.D. I1.); Langley v. Kelly, Case No. 23-cv-192 (S.D. Ill.); Barnett v.
Raoul, Case No. 23-cv-209 (S.D. 111.); Federal Firearms Licensees of lllinois v. Pritzker, Case
No. 23-cv-215 (S.D. 111.); Herrera v. Raoul, Case No. 23-cv-532 (N.D. Ill.), Bevis v. Naperville,
No. 22-¢v-4775 (N.D. 111.); and Kenneally, et al., v. Raoul, et al., No. 23-cv-50039 (N.D. IlIL.).
have reviewed the provisions of Public Act 102-1116 being challenged in this case.

11. T'hold my opinions to a reasonable degree of medical and scientific certainty. My
opinions are based on my education, training, research, and clinical experience, as well as my
knowledge of relevant medical literature and the application of scientific principles to wounding
ballistics. Also relevant to the formation of my opinions is my knowledge of accepted standards
of medical practice as they apply to emergency medicine.

OPINIONS

12. Each year, more than 45,000 people die from gun-related injuries in the United

States.! Many shooting victims do not make it to the hospital, and those who survive are often

left with serious complications, lifelong disabilities, and psychological trauma.?

! John Gramlich, “What the data says about gun deaths in the U.S.,” Pew Research Center (Feb. 3, 2022),
available at https://www.pewresearch.org/fact-tank/2022/02/03/what-the-data-savs-about-gun-deaths-in-

the-u-s/.

? See, e.g., Arlene Greenspan & Arthur L. Kellerman, “Physical and Psychological Outcomes 8 Months after
Serious Gunshot Injury,” The Journal of Trauma 53(4), at 709-16 (Oct. 2002).
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13.  Firearms and their bullets cause damage to a body by transferring kinetic energy
to the target, which ripples and tears through tissue and organs. The bullet penetrates the body,
creating a temporary and permanent cavity in its wake. The amount of energy a bullet transfers
into a target is a function of the bullet’s velocity and mass. In addition, the larger a projectile’s
surface area, such as with a hollow point bullet, the greater its ability to transfer its energy to the
intended target.

14.  Assault weapons® release projectiles at a relatively high velocity, and can fire
more bullets and thus release more kinetic energy per minute than other kinds of firearms. And
due to a variety of factors, including the velocity of the bullet and the caliber of the bullet, bullets
fired by assault weapons create permanent cavities along the path of the bullet and create
relatively large temporary cavities resulting in more severe organ and tissue damage to such
inelastic organs such as the liver and spleen. Assault weapons cause extreme damage to the
tissue and organs (especially to solid organs such as the liver and spleen) of shooting victims,
leading to relatively high fatality and complication rates in victims.

L. The Energy Release Of Bullets Fired By Assault Weapons Typically Results In
More Destructive Potential Than From Other Weapons.

A. Lethality of Projectile Weapons

15. Bullets cause damage to human bodies by transferring kinetic energy from the
bullet to the body. The amount of energy a bullet transfers into a target is primarily a function of
the bullet’s velocity and mass. This relationship is expressed by the equation:

E=1/2m x v*

3 For purposes of this declaration, T use “assault weapons™ to refer to firearms like the AR-15, which typically
are capable of firing rounds at relatively high velocity, are lightweight and easy to maneuver, have low recoil,
and display a high degree of accuracy at long range. This kind of weapon is encompassed by the definition of
“assault weapon™ in Public Act 102-1116. See 720 ILCS 5/24-1.9.
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(E = Energy; m = mass; v = velocity)*

16.  As this equation indicates, the energy available to deliver to the target increases
incrementally with increases in mass of the projectile, and exponentially with increases in the
projectile’s velocity. That is, as the mass of the bullet increases, its contribution to the resulting
kinetic energy is incremental while changes in velocity result in exponential increases in kinetic
energy. Changes in velocity are therefore more significant for wounding capability than changes
in mass.

17.  Other characteristics of bullets also affect how much energy is actually
transferred, including the surface area. The larger a projectile’s surface area, such as is the case
with a hollow point bullet, the greater its ability to transfer its energy to the intended target.’ The
caliber of the bullet is referring to the diameter of the barrel of the firearm and thus the diameter
of the bullet being released in that firearm, usually referenced in inches or millimeters. The

higher the caliber, the wider the bullet.

18.  Fragmentation is also a factor in how much energy gets transferred. If a bullet
fragments inside the body, it transfers and distributes more energy and potentially causes greater

injury to adjacent tissue and organs.

19.  Further, for any given time period, the total kinetic energy available for transfer

will depend on the number of projectiles that can be fired during that time period.

* Panagiotis K. Stefanopoulos et al., “Wound ballistics of military rifle bullets: An update on controversial
issues and associated misconceptions,” Journal of Trauma and Acute Care Surgery 87(3), at 696 (Sept. 2019).

> 1d.
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20. It goes without saying that the projectiles must hit the target to transfer energy to
that target. When they do hit, the physical manifestations of the energy transfer are the temporary
and permanent cavities that are created by the bullet.

B. Goals and Design of Gelatin Experiments

21. For the past several years, | have researched the energy transfer and damage to
human tissue of different types of weapons at the Comprehensive Injury Center at the Medical
College of Wisconsin (“MCW?”), in collaboration with the Department of Biomedical
Engineering at MCW and Marquette University. Over the past several years, I, along with a
group of collaborators, have sought to perform wound ballistics modeling with state-of-the-art
video technology and sensors. Specifically, we designed an experiment to gain a greater
understanding of how the bullet “behaves” and transfers energy in simulated human tissue
(gelatin). We wanted to quantify the scope and nature of the energy release.® We also wanted to
measure the size of the permanent and temporary cavities created by the bullet as it travels
through the human body model.

22.  We sought to measure energy release and cavity size because both are wounding
predictors in the human body. As the bullet’s velocity and mass increases, the tissue and organs
that are in the direct path (permanent cavity) or adjacent (temporary cavity) are increasingly
damaged. When a low mass/velocity bullet strikes the liver, there will be damage primarily
confined to the permanent cavity, with little tissue damage lateral to this pathway given the
relatively small temporary cavity. With a high velocity bullet, even with the same mass, the

energy released creates a larger temporary cavity and results in significant additional tearing of

¢ Panagiotis K. Stefanopoulos et al., “Wound ballistics of military rifle bullets: An update on controversial
issues and associated misconceptions,” Journal of Trauma and Acute Care Surgery 87(3), at 696 (Sept. 2019).
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the liver. As summarized in Stephanopolous (2017),” “The damage produced from temporary
cavitation depends on the tensile properties of the tissues involved, and in high-energy injuries,
may lead to progressive muscle tissue necrosis.” Several articles have summarized this
wounding prediction,® but our work sought to specifically quantify it.

23. To do so, we partnered with the Wisconsin Crime Lab, Division of Firearms and
Toolmark Examiners, in Milwaukee, Wisconsin, where we identified and utilized firearms from
their laboratory. Specifically, we conducted biomechanical testing of the bullets released from
several different types of firearms, with the typical ammunition associated with those weapons.”

24. We used three handguns (all pistols with .25 caliber, .32 caliber, and .40 caliber
bullets), a bolt-action Remington hunting rifle (.30-06 caliber), an AR-135 style rifle (5.56 NATO
bullets), a Thompson Machine gun rifle (.45 caliber ACP bullet), and a musket model (musket
ball). These were chosen to compare the energy output and resulting cavity size from different
types of weapons and bullets. We wanted a range to understand how bullets have behaved across
decades of technology. And so, we selected a model musket ball (which we fired from a
simulated musket barrel) to simulate a historical firearm from centuries ago, the Thompson

Machine gun as a historical firearm that was regulated in the 1930s, the AR-15 as a firearm that

has gained a lot of attention for its recent use in the upsurge in mass deaths, a bolt-action

" P. K. Stefanopoulos. et al., Wound ballistics 101: the mechanisms of soft tissue wounding by bullets, Eur. J.
Trauma Emerg. Surg. 579-86 (Oct. 2017)

¥ See, e.g., id.; Peter M. Rhee, MD, MPH, et al., Gunshot wounds: A review of ballistics, bullets, weapons, and
myths, J. Trauma Acute Care Surg., 853—67 (Jun. 2016).

? The size of the bullet can affect wound severity. In general, holding all else equal, larger caliber rounds are
more likely to cause more severe injuries because they increase the surface area of affected tissue (permanent
and temporary cavities). However, changes in velocity are more significant than changes in mass in
determining the total energy of a projectile. See, e.g., Anthony A. Braga & Philip J. Cook, “The Association of
Firearm Caliber With Likelihood of Death From Gunshot Injury in Criminal Assaults,” JAMA Network Open
1(3) (July 27, 2018), available at https:/jamanetwork.com/journals/jamanetworkopen/fullarticle/2688536.
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Remington as a classic hunting rifle, and handguns because they are used today both in bad
outcomes (homicides/suicides) as well as for self-protection. For the AR-15, we knew they
commonly shoot 5.56 NATO and .223, but since those rounds are considered almost identical in
mass and anticipated velocity, we only tested the 5.56 NATO. For handguns, we wanted to test a
range of calibers (low, medium, and high) and so we tested .25, .32, and .40.

25.  The distance from the firearm muzzle to the gelatin was approximately 10 feet.
We used one round for each firearm tested. We fired two rounds in separate tests of the 5.56
NATO round.

26.  The bullets were shot into gelatin. We chose to use gelatin because it simulates,
with a similar projectile depth of penetration and permanent damage, the damage done to human
soft tissue. Gelatin blocks allow researchers to measure and visualize the energy transfer,
temporary cavity, and permanent wound channels created by a projectile.'®

27.  When conducting the experiment, science leaders, and a technician and a doctoral
student from the Bio-Engineering Department of the Medical College of Wisconsin/Marquette
University set up the video technology sensors and gelatin, while the Wisconsin Crime Lab
personnel set up the stand for the firearms and fired the bullets into the gelatin.

28.  Wetested bullets associated with different types of firearms to record and quantify
the scope and nature of the permanent and temporary cavities and to quantify the energy release of
the bullets with two energy sensors affixed into the gelatin. The system was set up so that when
the bullet was released from the firearm, the passage of the bullet through the gelatin was

recorded by high-speed video technology.

19 See, e. g.,D.J. Carr et al., “The use of gelatine in wound ballistics research,” International Journal of Legal
Medicine 132(6), at 1659-64 (Apr. 25, 2018), available at
https://www.ncbi.nlm.nih.eov/pmc/articles/PMC6208714/.
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29, The two pressure transducers with range 0 — 50 megapascals (Entran Sensors &
Electronics, Fairfield, NJ) were inserted about ten millimeters deep into the gelatin,
perpendicular to the bullet path and recorded at 300 kHz. One sensor, the near sensor, was close
to the front of the gelatin block; the other sensor, the far sensor, was close to the back of the
gelatin block. Data capture was triggered after the bullet was fired using a sound-triggering
device (Woods Electronics, Poway, CA). Pressure was filtered at 2.5 kHz using a low-pass
Butterworth filter (MATLAB, The MathWorks, Inc., Natick, Massachusetts) and analyzed over
time to evaluate peaks for maximum pressure.

30.  The experiment measured a number of metrics. First, the experiment measured
pressure caused by the bullet. Pressure was measured by the two different sensors at different
points in the gelatin. Pressure is especially important for fluid filled organs such as intestines and
the heart. The higher the pressure, the greater the risk of injury to these organs.

31. Second, the experiment measured the temporary cavity and permanent cavity
formed by the bullet. A permanent cavity is formed by the mass of the bullet traveling through the
gelatin, which causes direct crushing and tearing of the gelatin, similar to what occurs in human
tissue and organs. The temporary cavity is formed by the dispersion of the kinetic energy radially
from the permanent cavity path, resulting in additional stretching and tearing of the gelatin, again
similar to what occurs in human tissue and organs. The temporary cavity caused by the energy
release is similar to when water is displaced when a diver enters a pool.

32.  Third, the experiment measured energy lost by the bullet as it travelled through

the gelatin. The quantity of energy released in the gelatin was acquired by means of the high-
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speed video camera, which allowed us to measure the entrance and exit velocities of the bullet,

and was calculated using the following equations:'!

Initial energy of the bullet directly before impact into the ballistic gelatin was
calculated using the law of kinetic energy:

1 .
KE = Em(vzz)

The energy transferred to the ballistic gelatin was calculated using the
difference between bullet entrance velocity (vi)'? and bullet exit velocity (vf)
in the kinetic energy equation:

KE = %m[vi2 —vf?)

The second equation represents the energy that human tissue will absorb as the bullet
passes through the body.

33.  Fourth, we measured the percentage of the bullet’s energy transferred to the
gelatin by the bullet. This was calculated by taking the energy transferred (calculated as
described above) and comparing it to the kinetic energy of the bullet entering the gelatin

The Percent Energy Transferred is equal to:

energy transferred

— * 100
initial energy

34.  Occasionally a bullet will fragment when it enters the gelatin (which also occurs
with human tissue). Energy transfer generally increases when a round fragments because energy

is released into the fragments and spread over a greater surface area.

1 To identify the mass for these calculations, we weighed each bullet before firing it. The final table in Exhibit
B lists each round’s mass in grams.

12 To be clear, entrance velocity refers to the bullet’s velocity when it enters the gelatin, not the velocity when
it exits the muzzle (muzzle velocity).

10
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L. Findings from Gelatin Experiments

35.  The results of the experiment are summarized in Exhibit B.
36.  We found that the energy release of a 5.56 NATO round fired by an AR-15 style
rifle (1,055.05 joules) is significantly greater than that of a round fired by a handgun (54.13

joules for a .25 caliber, 108.73 joules for a .32 caliber, and 265.99 joules for a .40 caliber), a .45
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Exhibit A
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&855,&8/80 9HFES(
B3URIHVVRU RI (PHUJHQF\ OHGLFLQH

+RPH $GGUHVYV ( OHQOR %RXOHYDUG
6KRUHZRRG :,

21ILFH $GGUHVYV 7KH +XE IRU &ROODERUDWLYH OHGLFL
. :DWHUWRZQ 30DQN 5G
OLOZDXNHH
(PDLO KDUJDUW#PFZ HGX
LUWK GDWH -DQXDU\

ODULWDO 6WDWXV ODUULHG -DQLYV
&KLOGUHQ %HWK -RUGDQ /HDK

(GXEDWLRQ
03+ -RKQV +RSNLQV 6FKRRO RI 3XEOLF +HDOMW
0' OHGLFDO &ROOHJH RI :LVFRQVLQ
%% 8QLYHUVLW\ RI :LVFRQVLQ OLOZDXNHH

SRVWIUDGXDWH 7UDLQLQJ

SRWDWLQJ QWHUQVKLS *RUJDV +RVSLWDO &

)DEXOW\ $SSRLQWPHQWV

SUHVHQW BHQLRU ,QMXU\ DQG 3ROLF\ $GYLVRU &F
&ROOHJIH RI :LVFRQVLQ

&R 'LUHFWRU *OREDO +HDOWK 3DWKZzZD\ OHGL
J)DFXOW\ 5SHSUHVHQWDWLYH %RDUG RI 7UXVW

'LUHFWRU *OREDO +HDOWK 3DWKZzZD\ OHGLFD

$GMXQFW )DFXOW\ -RVHSK - =LOEHU 6FKRRO
'LVFRQVLQ

SUHVHQW *UDGXDWH )DFXOW\ *UDGXDWH 6FKRRO
'LVFRQVLQ

$VVRFLDWH 'HDQ *OREDO +HDOWK OHGLFDO .
, QVWLWXWH IRU +HDOWK DQG 6RFLHW\ OHGLF

*tSUHVHQW $GMXQFW 3URIHVVRU 'HSDUWPHQW RI 3
8QLYHUVLW\ RI :LVFRQVLQ 6FKRRO RI OHGLFLQ

'LUHFWRU &RPSUHKHQVLYH ,QMXU\ &HQWHU I

SUHVHQW BURIHVVRU 'HSDUWPHQW RI (PHUJHQF\ |
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6WHSKHQ : +DUJDUWHQ O
&KDLUPDQ 'HSDUWPHQW RI (PHUJHQF\ OHGLFI

'LUHFWRU :LVFRQVLQ ,QMXU\ 5HVHDUFK &HQV
OHGLFLQH OHGLFDO &ROOHJH RI :LVFRQVLQ

'LUHFWRU )LUHDUP ,QMXU\ &HQWHU 'HSDUWF
&ROOHJH RI :LVFRQVLQ

$VVRFLDWH 3URIHVVRU ,QWHULP &KDLUPDQ
OHGLFDO &ROOHJH RI :LVFRQVLQ

,QVWUXFWLRQDO $FDGHPLF 6WDIlI 3UHFHSWRL
'"HSDUWPHQW RI )DPLO\ OHGLFLQH 3UDFWLFH
6FKRRO ODGLVRQ :,

+HDOWK 3ROLF\ ,QVWLWXWH OHGLFDO &ROOH

$VVLVWDQW 3URIHVVRU RI (PHUJHQF\ OHGLFL(
‘LVFRQVLQ

$VVLVWDQW &OLQLFDO 3URIHVVRU 'HSDUWPH
OHGLFDO &ROOHJH RI :LVFRQVLQ

+RVSLWDO DQG $GPLQLVWUDWLYH $SSRLQWPHQWYV

$SWWHQGLQJ 6WDII )URHGWHUW +RVSLWDO
$VVRFLDWH $WWHQGLQJ 6WDII &KLOGUHQTV -

+RVSLWDO $SSRLQWPHQWY SDVW

$VVRFLDWH $WWHQGLQJ 6WDII -RKQ / 'R\QH +
6WDII 3K\VLFLDQ (PHUJHQF\ '"HSDUWPHQW 6W
6WDII 3K\VLFLDQ (PHUJHQF\ '"HSDUWPHQW 6V
6WDII 3K\VLFLDQ (PHUJHQF\ '"HSDUWPHQW 6W
6WDIlI 3K\VLFLDQ (PHUJHQF\ '"HSDUWPHQW 6W

2WKHU $SSRLQWPHQWYV

SBUHVLGHQW DQG &(2 OLOZDXNHH *OREDO +HIL

6SHFLDOW\ &HUWLILFDWLRQ

%RDUG 5H FHUWLILHG $PHULFDQ %RDUG RI (P
%RDUG 5H FHUWLILHG $PHULFDQ %RDUG RI (P

([DPLQHU $PHULFDQ %RDUG RI (PHUJHQF\ OH(



Case 3:23-cv-00209-SPM Document 185-3 Filed 05/10/24 Page 23 of 78 Page ID #4952

6WHSKHQ : +DUJDUWHQ O
, QVWUXFWRU $GYDQFHG 7UDXPD /LIH 6XSSRU

JHOORZ $PHULFDQ &ROOHJIH RI (PHUJHQF\ 3K!
%RDUG &HUWLILHG $PHULFDQ %RDUG RI (PHU:.
[LEHQVXUH
1IDWLRQDO %RDUG RXOMGLFDO ([DPLQHUYV
6WDWH RI :LVFRQVLQ -XO\

$7ZDUGV +RQRUV
'LVWLQJXLVKHG 6HUYLFH $ZDUG OHGLFDO &R

$SSRLQWPHQW WR WKH &RPPXQLW\ 3UHYHQW |
RI WKH 8 6 '"HSDUWPHQW RI +HDOWK DQG +XPI

,QWHUQDWLRQDO ,QVWLWXWH RI :LVFRQVLQY
$ZDUG LQ UHFRJQLWLRQ RI GHGLFDWLRQ WR \
FRRSHUDWLRQ DQG XQGHUVWDQGLQJ EHWZHHC
7KH /HRQDUG 7RZ +XPDQLVP LQ OHGLFLQH
H[HPSODU\ FRPSDVVLRQ FRPSHWHQFH DQG UH
SUHVHQWHG E\ 7KH $UQROG 3 *ROG )RXQGDW!|
'LVWLQJXLVKHG $FKLHYHPHQW $ZDUG 0LOZD:

2XWVWDQGLQJ 3DWKZD\V $GYLVRU IRU WKH
OHGLFDO &ROOHJH RI :LVFRQVLQ

2XWVWDQGLQJ OHGLFDO 6WXGHQW 7HDFKHU |
OHGLFDO &ROOHJH RI :LVFRQVLQ

(OHFWLRQ WR WKH 1DWLRQDO $FDGHP\ RI OHC
7KH 1DWLRQDO $FDGHP\ RI 6FLHQFHYV

6HOHFWHG WR EH D -RKQV +RSNLQV 6FKRODU

2XWVWDQGLQJ OHGLFDO 6WXGHQW 7HDFKHU |
OHGLFDO &ROOHJH RI :LVFRQVLQ

3UHYHQWLRQ $FKLHYHPHQW $ZDUG + SUHVHQ
$VVRFLDWLRQ RI :LVFRQVLQ

BUHVLGHQWYV $ZDUG OLOZDXNHH $FDGHP\ RI
&RQWULEXWLRQV WR WKH +HDOWK\ 3HRSOH
UHFRJQLWLRQ Rl OHDGHUVKLS LQ WKH DUHD R
1IDWLRQDO &HQWHU IRU ,QMXU\ 3UHYHQWLRQ D
DQG 3UHYHQWLRQ :DVKLQJWRQ '& 1RYHPEHU

3XEOLF &LWL]HQ RI WKH <HDU 1DWLRQDO $VV
&KDSWHU

3K\VLFLDQ RI WKH <HDU 6WDWH OHGLFDO 6RFL



Case 3:23-cv-00209-SPM Document 185-3 Filed 05/10/24 Page 24 of 78 Page ID #4953

BWHSKHQ : +DUJDUWHQ O
5RRNLH RI WKH <HDU $ZDUG SUHVHQWHG E\ W
&ROOHJIH RI :LVFRQVLQ 0&:$+

OHPEHUVKLSV LQ 3URIHVVLRQDO DQG +RQRUDU\ 6RFLHWLHV

BRFLHW\ IRU 5HVHDUFK ([FHOOHQFH

&RPPXQLW\ 3UHYHQWLYH 6HUYLFHV 7DVN )RUFH 86 'HSW R
7KH 1DWLRQDO $FDGHP\ Rl OHGLFLQH IND ,QVWLWXWH RI OH
-RKQV +RSNLQV 6RFLHW\ Rl 6FKRODUYV

6RFLHW\ IRU $FDGHPLF (PHUJHQF\ OHGLFLQH

$PHULFDQ 3XEOLF +HDOWK $VVRFLDWLRQ
$GYRFDWHV IRU +LJKZD\ DQG $XWR 6DIHW\

'LVFRQVLQ 3XEOLF +HDOWK $VVRFLDWLRQ
,QWHUQDWLRQDO 7UDYHO OHGLFLQH 6RFLHW\

BRFLHW\ IRU $GYDQFHPHQW RI 9LROHQFH DQG ,QMXU\ 5HVH

&EROQVXOWDQW

JORULGD '"HSDUWPHQW RI +HDOWK
&RORUDGR '"HSDUWPHQW RI +HDOWK

-RXUQDO 5HYLHZHU

$FDGHPLF (PHUJHQF\ OHGLFLQH

$QQDOV Rl (PHUJHQF\ OHGLFLQH

$FFLGHQW $QDO\VLV DQG 3UHYHQWLRQ

$PHULFDQ -RXUQDO RI (PHUJHQF\ OHGLFLQH
-RXUQDO RI *OREDO +HDOWK

-RXUQDO RI WKH $PHULFDQ OHGLFDO $VVRFLDWLRQ
-RXUQDO RI ,QMXU\ 3UHYHQWLRQ

&KLQHVH -RXUQDO RI (PHUJHQF\ OHGLFLQH (GLWRULDO %R

3HHU *UDQW 5HYLHZHU

1&,3& (OLPLQDWLRQ RI +HDOWK 'LVSDULWLHV WKURXJK 7UI

IDWLRQDO $GYLVRU\ &RPPLWWHHY %RDUGV

&KDLU 1HWZRUN WR 3UHYHQW *XQ 9LROHQFH LQ WKH $PHUL

OHPEHU *OREDO 9LROHQFH 3UHYHQWLRQ )RUXP RI WKH 1DW
OHGLFLQH SUHVHQW

OHPEHU &RPPXQLW\ 3UHYHQWLYH 6HUYLFHYV 7DVN )RUFH RI
6HUYLFHYV SUHVHQW

OHPEHU ([HFXWLYH &RPPLWWHH 7UDQVSRUWDWLRQ 5HVHDL
6FLHQFHV (QJLQHHULQJ DQG OHGLFLQH SUHVHQW

OHPEHU ([HFXWLYH &RPPLWWHH 7UDQVSRUWDWLRQ 5HVHDL
SUHVHQW
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6WHSKHQ : +DUJDUWHQ O
OHPEHU O6FLHQWLILF &RPPLWWHH &RQVRUWLXP RI 8QLYHUV

6SHFLDO *RYHUQPHQW (PSOR\HH %RDUG RI 6FLHQWLILF &RX
B3UHYHQWLRQ DQG &RQWURDO

OHPEHU ,QVWLWXWH Rl OHGLFLQH *OREDO +HDOWK %RDUG
OHPEHU 6FLHQWLILF $GYLVRU\ &RPPLWWHH 8QLYHUVLW\ RI
%RDUG OHPEHU &RPPXQLW\ $GYRFDWHV 8UEDQ 6WUDWHJLH
%RDUG OHPEHU *UHDW /DNHV 7UDQVSRUWDWLRQ (QWHUSUL"
JRXQGLQJ 3UHVLGHQW 6RFLHW\ IRU $GYDQFHPHQW RI 9LRO}
BUHVLGHQW $VVRFLDWLRQ RI $FDGHPLF &KDLUV RI (PHUJHQ
BUHVLGHQW 1DWLRQDO $VVRFLDWLRQ Rl ,QMXU\ & RQWURO !

OHPEHU $GYLVRU\ &RPPLWWHH 1DWLRQDO &HQWHU RI ,QMX
5HVHDUFK &RPPLWWHH

%RDUG OHPEHU 6W &KDUOHV <RXWK DQG )DPLO\ 6HUYLFHYV

3DUWLFLSDQW ,QMXU\ 5HVHDUFK *UDQW 5HYLHZ &RPPLWWH
1IDWLRQDO &HQWHU IRU ,QMXU\ 3UHYHQWLRQ DQG &RQWURO

OHPEHU 6HQDWRU 5XVV )HLQJROG +HDOWK &DUH (DVW $GYL
&R &KDLU $GYRFDWHV IRU +LJKZD\ $XWR 6DIHW\ +
3XEOLF +HDOWK 7DVN )RUFH 6RFLHW\ IRU $FDGHPLF (PHUJH

OHPEHU (GXFD&RRRL WML RIMVRFLDWLRQ IRU WKH $GYDQFH

%»RDUG OHPEHU $GYRFDWHV IRU +LJKZD\ $XWR 6DIHW\ :

OHPEHU 3XEOLF +HDOWK DQG ,QMXU\ BUHYHQWLRQ &RPPLW\

OHPEHU 3URJUDP &RPPLWWHH 6RFLHW\ IRU $FDGHPLF (PHU
%RDUG OHPEHU $VVRFLDWLRQ IRU $GYDQFHPHQW RI $XWRPI
OHPEHU 3XEOLF +HDOWK &RPPLWWHH 6RFLHW\ IRU $FDGHP

OHPEHU 7UDXPD 6XEFRPPLWWHH $PHULFDQ &ROOHJH RI (PH

6WDWH /RFDO $GYLVRU\ &RPPLWWHH %RDUGV

)DFXOW\ OHPEHU %RDUG RI 7UXVWHHY OHGLFDO &ROOHJH R

OHPEHU &RPPLWWHH RQ ,QPDWH <RXWK '"HDWK 'HSDUWPHQ\



Case 3:23-cv-00209-SPM Document 185-3 Filed 05/10/24 Page 26 of 78 Page ID #4955

BWHSKHQ : +DUJDUWHQ 0
OHPEHU 3XEOLF +HDOWK &RXQFLO 'HSDUWPHQW RI +HDOWK
7DVN )RUFH OHPEHU *RYHUQRUV 7DVN )RUFH RQ 7THUURULVP
&KDLU 6WDWH 7UDXPD $GYLVRU\ &RPPLWWHH
&KDLU 6WDWH OHGLFDO 6RFLHW\ &RXQFLO RQ +HDOWK RI W
(DVWHUQ 5HJLRQDO +HDOWK &DUH $GYLVRU\ &RPPLWWHH RI
&KDLU 3ROLFLHV DQG 3UDFWLFH :RUN *URXS )LJKWLQJ %DF
%RDUG OHPEHU )LJKWLQJ %DFEN
&KDLU 6WDWH OHGLFDO 6RFLHW\ ,QMXU\ &RQWURO &RPPLVYV
&KDLU 3XEOLF +HDOWK DQG (GXFDWLRQ &RPPLWWHH OLOZI
7RP 'RROH\ +HULWDJH %RDUG OHPEHU 3ULYDWH 9ROXQWEL
&KDLUPDQ 6DIH 7UDQVSRUWDWLRQ &RPPLVVLRQ :LVFRQVLQ
%RDUG OHPEHU :LVFRQVLQ 'LYLVLRQ $PHULFDQ 7UDXPD 6RF
BUHVLGHQW :LVFRQVLQ 3XEOLF +HDOWK $VVRFLDWLRQ
&R &KDLUPDQ :LVFRQVLQ 6DIHW\ %HOW &RDOLWLRQ ODGLVI
OLOZDXNHH &RXQW\ OHGLFDO 6RFLHW\ 3XEOLF +HDOWK &RPTF
&RPPLVVLRQHU OLOZDXNHH 6DIHW\ &RPPLVVLRQ
OHGLFDO 'LUHFWRU 6W /XNH V ,QWHUQDWLRQDO 7UDYHO &
%RDUG OHPEHU 3UHVLGHQW :LVFRQVLQ ,QGRFKLQD 5HIXJHF

'LVFRQVLQ ,QGRFKLQD 5HIXJHH 5HOLHI :,&55 3ULYDWH 9R
7RP 'RROH\ OHPRULDO +RVSLWDO 7KDLODQG

&R )RXQGHU %RDUG OHPEHU :HVW RI WKH 5LYHU &RPPXQLW

S5HVHDUFK *UDQWY &RQWUDFWYV DQG $ZDUGV

S5HPHPEHULQJ WKH /RVW +RZ ,QYHVWLJDWLRQ RI OLOLWDU\
$:$5' )25 ),6&%$/ <($56

35,0$5< ,19(67,*$725 6WHSKHQ +DUJDUWHQ O0' 03+
)81',1* $*(1&< $GYDQFLQJ D +HDOWKLHU :LVFRQVLQ (QGRZPI

38VLQJ +RVSLWDO 5HFRUGV RI 3DWLHQWY 3UHVHQWLQJ WR )
28' )YDWDO DQG 1RQ IDWDO 2SLRLG 2YHUGRVH DQG (' 5HDC
$:$5' )25 ),6&$/ <($56

35,0$5< ,19(67,*$725 6WHSKHQ +DUJDUWHQ O0' 03+



Case 3:23-cv-00209-SPM Document 185-3 Filed 05/10/24 Page 27 of 78 Page ID #4956

BWHSKHQ : +DUJDUWHQ O
)81',1* $*(1&< &OLQLFDO DQG 7UDQVODWLRQDO 6FLHQFH ,Q\
(QGRZPHQW

S3URMHFW =HUR”’
$:$5" )25 ),6&%$/ <($56

35,0$5< ,19(67,*$725 6WHSKHQ +DUJDUWHQ O0' 03+
)81',1* $*(1&< $GYDQFLQJ D +HDOWKLHU :LVFRQVLQ (QGRZPI

S3URMHFW $ZDUH"
$:$5' )25 ),6&%$/ <($56

35,0$5< ,19(67,*$725 6WHSKHQ +DUJDUWHQ 0' 03+
)81',1* $*(1&< 6XE FRQWUDFW 6WDWH RI :LVFRQVLQ 'HSDU\

3:9'56 DQG 68'256 &RQWUDFW’
$:$5' )25 ),6&%$/ <($56

35,0$5< ,19(67,*$725 6WHSKHQ +DUJDUWHQ 0' 03+
)81',1* $*(1&< 6XE FRQWUDFW 6WDWH RI :LVFRQVLQ 'HSDUV

)< '2& &RQWUDFW
$:$5" )25 ),6&%$/ <($56

35,0$5< ,19(67,*$725 6WHSKHQ +DUJDUWHQ O0' 03+
)81',1* $*(1&< :LVFRQVLQ 'HSDUWPHQW RI &RUUHFWLRQV

$'HVWLQDWLRQ =HUR =HUR 6XLFLGH LQ )RQG GX /DF &RXQW)
$:$5' )25 ),6&%$/ <($56

35,0$5< ,19(67,*$725 6WHSKHQ +DUJDUWHQ 0' 03+
)81',1* $*(1&< +HDOWKLHU :LVFRQVLQ 3DUWQHUVKLS 3URJUL

30&: YOXH &HQWHU 5HVHDUFK $ZDUG”’
,1,7,8/ $:$5' )25 ),6&%/ <($56

35,0$5< ,19(67,*$725 B6WHSKHQ +DUJDUWHQ 0' 03+
)81',1* $*(1&< OHGLFDO &ROOHJH RI :LVFRQVLQ 2IILFH RI 5F

36FXGGHU 7UDYHO 6FKRODUVKLS”
$:$5" )25 ),6&%$/ <($56

35,0$5< ,19(67,*$725 6WHSKHQ +DUJDUWHQ 0' 03+
)81',1* $*(1&< 'U -DPHV + 7D\ORU DQG 'U 6XVDQ 3 7D\ORU

3'U (ODLQH .RKOHU 6XPPHU $FDGHP\ LQ *OREDO +HDOWK 5H'
$:$5' )25 ),6&%/ <($56

727%/ $:3$5°

35,0$5< ,19(67,*$725 6WHSKHQ +DUJDUWHQ 0' 03+

)81',1* $*(1&< -RKQ OLFKDHO .RKOHU )DPLO\ )RXQGDWLRQ

37KH &DUGLII ORGHO 6WUHQJWKHQLQJ &RPPXQLW\ &DSDFLW
$:$5" )25 ),6&%$/ <($56

35,1&,3%$/ ,19(67,*$725 6WHSKHQ +DUJDUWHQ 0' 03+
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6WHSKHQ : +DUJDUWHQ O
)81',1* $*(1&< 86 'HSDUWPHQW RI -XVWLFH

S'HYHORSLQJ D &RPPXQLW\ %DVHG $SSURDFK WR 5HGXFH 'U
$:$5"' )25 ),6&%/ <($5

727%/ $:3$5°

35,1&,3$/ ,19(67,*$725 6WHSKHQ +DUJDUWHQ 0' 03+
)81',1* $*(1&< OLOZDXNHH &RXQW\

$3$GGUHVVLQJ 5DFLDO 'LVSDULWLHV LQ WKH $VFHUWDLQPHQ\
6XLFLGDO ,GHDWLRQ DQG 'HDWK E\ 6XLFLGH"

$:$5' )25 ),6&$/ <($56

727%/ $:$5"

35,1&,3$/ ,19(67,*$725 6WHSKHQ +DUJDUWHQ 0' 03+

)81',1* $*(1&< &KDUOHV ( .XEO\ )RXQGDWLRQ

3@ UHDWLQJ D -DFNVRQ &RXQW\ WKDW 6XSSRUWYV OHQWDO +H
$:$5' )25 ),6&%$/ <($56

727%/ $:%$5"

35,1&,3%$/ ,19(67,*$725 6WHSKHQ +DUJDUWHQ 0' 03+

)81',1* $*(1&< +HDOWKLHU :LVFRQVLQ 3DUWQHUVKLS 3URJUL

3:LVFRQVLQ 9LROHQW 'HDWK 5HSRUWLQJ 6\VWHP"~ :9'56
$:$5' )25 ),6&%$/ <($5

$:$5"

35,1&,3%/ ,19(67,*$725 6WHSKHQ +DUJDUWHQ 0' 03+

)81',1* $*(1&< 6XE &RQWUDFW 6WDWH RI :LVFRQVLQ 'HSDU

3, QWHJUDWLQJ (PHUJHQF\ 'DWD ZLWK /DZ (QIRUFHPHQW (PH
&RPPXQLW\ 'DWD WR 5HGXFH 9LROHQFH’

$:$5' )25 ),6&%$/ <($5

35,1&,3%/ ,19(67,*$7256 6WHSKHQ +DUJDUWHQ 0' 03+ DQG -
)81',1* $*(1&< 1DWLRQDO ,QVWLWXWH RI -XVWLFH

3&QULPLQDO %DFNJURXQG &KDUDFWHULVWLFV Rl +RPLFLGH 31
6XLFLGH '"HFHGHQWYVY $ ORGHO 6WDWH $QDO\VLV’

$:$5' )25 ),6&%$/ <($56

35,1&,3%/ ,19(67,*$725 6WHSKHQ +DUJDUWHQ 0' 03+

)81',1* $*(1&< 1HZ 9HQWXUH )XQG IRU D 6DIHU )XWXUH

37UDLQLQJ $GPLQLVWUDWLRQ 6XSSRUW’

$:$5' )25 ),6&%$/ <($56 SUHVHQW

727%/ $:$5"

35,0$5< ,19(67,*$725 B6WHSKHQ +DUJDUWHQ 0' 03+
)81',1* $*(1&< 9DULHYV

20 8QLYHUVLW\ Rl WKH 3KLOLSSLQHY &ROOHJH RI OHGLFLQH
$:$5' )25 ),6&$/ <($56

727%/ $:3$5°

35,0$5< ,19(67,*$725 6WHSKHQ +DUJDUWHQ 0' 03+

)81',1* $*(1&< 'DYLG ( (QJHOKDUGW 0

3& KDQJLQJ WKH &XOWXUH RI 5LVN\ '"ULQNLQJ %HKDYLRU 3RC
$:$5' )25 ),6&%$/ <($56

727%/ $:$5'
35,0%$5< ,19(67,*$725 6WHSKHQ +DUJDUWHQ O0' 03+
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6WHSKHQ : +DUJDUWHQ O
)81',1* $*(1&< +HDOWKLHU :LVFRQVLQ 3DUWQHUVKLS 3URJU

3&KLOG ODOWUHDWPHQW DQG 3DUWQHU 9LROHQFH %ULGJLQ
$:$5"' )25 ),6&%/ <($5

7278/ $:$5"'

)81',1* $*(1&< 1,&++' 6XE FRQWUDFW IURP :DVKLQJWRQ 8QLY

30 *OREDO +HDOWK (OHFWLYH 7UDYHO 6FKRODUVKLS’

$:$5' )25 ),6&%$/ <($56

727%/ $:%$5"

35,0$5< ,19(67,*$725 B6WHSKHQ +DUJDUWHQ O0' 03+

)81',1* $*(1&< 6W -RVHSK{V +RVSLWDO 3URIHVVLRQDO (PHU

30 *OREDO +HDOWK (OHFWLYH 7UDYHO 6FKRODUVKLS"
$:$5' )25 ),6&%$/ <($56

727%/ $:$5'

35,0%$5< ,19(67,*$725 6WHSKHQ +DUJDUWHQ O0' 03+
)81',1* $*(1&< (ZHQV :,FDUH )XQG

3'U (ODLQH .RKOHU 6XPPHU $FDGHP\ LQ *OREDO +HDOWK 5H"
$:$5' )25 ),6&%$/ <($56

727%/ $:$5'

35,0%$5< ,19(67,*$725 6WHSKHQ +DUJDUWHQ O0' 03+

)81',1* $*(1&< -RKQ 0 .RKOHU )RXQGDWLRQ

39LROHQFH 3UHYHQWLRQ ,QLWLDWLYH 5HVHDUFK DQG (YDOX
$:$5' )25 ),6&%$/ <($56

727%/ $:%$5"

35,0$5< ,19(67,*$725 B6WHSKHQ : +DUJDUWHQ 0' 03+

)81',1* $*(1&< +HDOWKLHU :LVFRQVLQ 3DUWQHUVKLS 3URJUL

S6WUHQJIJWKHQLQJ (PHUJHQF\ &DUH LQ %HOL]H"
$:$5' )25 ),6&%$/ <($56

727%/ $:$5'

35,0%$5< ,19(67,*$725 6WHSKHQ +DUJDUWHQ O0' 03+
)81',1* $*(1&< :DJQHU )RXQGDWLRQ

&KDQJLQJ WKH &XOWXUH RI 5LVN\ 'ULQNLQJ %HKDYLRU"
$:$5' )25 ),6&%/ <($56

727%/ $:%$5'

35,0$5< ,19(67,*$725 B6WHSKHQ : +DUJDUWHQ 0' 03+

)81',1* $*(1&< +HDOWKLHU :LVFRQVLQ 3DUWQHUVKLS 3URJUL

3(ODLQH .RKOHU 1LFDUDJXD $ZDUG"

$:$5' )25 ),6&$/ <($56

727$/ $:$5'

35,0$5< ,19(67,*$725 B6WHSKHQ : +DUJDUWHQ 0' 03+
)81',1* $*(1&< -XOLOO\ .RKOHU :, &DUH

3. HQRVKD &RXQW\ 6 XLFLGH 3UHYHQWLRQ ,QLWLDWLYH"

$:$5' )25 ),6&%$/ <($56

727%/ $:$5'

35,0%$5< ,19(67,*$725 6WHSKHQ : +DUJDUWHQ O0' 03+
)81',1* $*(1&< +HDOWKLHU :LVFRQVLQ 3DUWQHUVKLS 3URJUL
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BWHSKHQ : +DUJDUWHQ O
37UDLQ WKH 7UDLQHU $OFRKRO 6FUHHQLQJ DQG ,QWHUYHQW
$:$5' )25 3(5,2' -XQH 6HSWHPEHU

727%/ $:%$5"

35,0$5< ,19(67,*$725 B6WHSKHQ : +DUJDUWHQ 0' 03+
)81',1* $*(1&< :LVFRQVLQ 'HSDUWPHQW Rl 7TUDQVSRUWDWLR

3 RPSUHKHQVLYH ,QMXU\ &HQWHU DW WKH OHGLFDO &ROOHIJ
$:$5' )25 ),6&%$/ <($56

727%/ $:$5'

35,0%$5< ,19(67,*$725 6WHSKHQ : +DUJDUWHQ O0' 03+
)81',1* $*(1&< &HQWHUV IRU 'LVHDVH &RQWURO DQG 3UHYHQ

$3XEOLF +HDOWK ,QMXU\ 6XUYHLOODQFH DQG 3URJUDP 'HYH
$:$5' )25 ),6&%$/ <($5

727%/ $:%$5"

35,0$5< ,19(67,*$725 6WHSKHQ : +DUJDUWHQ 0' 03+
)81',1* $*(1&< ,QMXU\ 3UHYHQWLRQ 3URJUDP :LVFRQVLQ 'HS

3& KDQJLQJ WKH &XOWXUH RI 5LVN\ '"ULQNLQJ %HKDYLRU"
$:$5' )25 ),6&%$/ <($56

727%/ $:$5"

35,0$5< ,19(67,*$725 6WHSKHQ : +DUJDUWHQ O0' 03+
)81',1* $*(1&< +HDOWKLHU :LVFRQVLQ 3DUWQHUVKLS 3URJUL

SOHGLFDO 6WXGHQW 7UDLQLQJ LQ $JLQJ DQG ,QMXU\ 5HVHDL
$:$5' )35 )26&$ 8($56

727%/ $:$5"

&2 352*5$0 ',5(&725 6WHSKHQ : +DUJDUWHQ 0' 03+

)81',1* $*(1&< 1DWLRQDO ,QVWLWXWHV Rl +HDOWK 1DWLRQD

33XEOLF +HDOWK ,QMXU\ 6 XUYHLOODQFH DQG 3URJUDP '"HYH(
$:$5' )25 ),6&%/ <($5

727$/ $:$5"

35,0$5< ,19(67,*$725 6WHSKHQ : +DUJDUWHQ 0' 03+
)81',1* $*(1&< ,QMXU\ B3UHYHQWLRQ 3URJUDP :LVFRQVLQ '"HS

S6WUHQJIJWKHQLQJ 3XEOLF +HDOWK 3ROLF\PDNLQJ IRU D +HD
$:$5' )25 ),6&%$/ <($56

727%/ $:%$5"

35,0%$5< ,19(67,*$725 6WHSKHQ : +DUJDUWHQ O0' 03+
)81',1* $*(1&< +HDOWKLHU :LVFRQVLQ 3IDUWQHUVKLS 3URJU

3<RXWK 6XLFLGH 3UHYHQWLRQ DQG (DUO\ ,QWHUYHQWLRQ"
$:$5' )25 ),6&%$/ <($56

727%/ $:$5'

35,0%$5< ,19(67,*$725 6WHSKHQ : +DUJDUWHQ O0' 03+
)81',1* $*(1&< OLOZDXNHH OHQWDO +HDOWK $VVRFLDWLRQ Y
$GPLQLVWUDWLRQ

33XEOLF +HDOWK ,QMXU\ 6 XUYHLOODQFH DQG 3URJUDP '"HYH(
$:$5' )25 ),6&%$/ <($5

727%/ $:$5'

35,0%$5< ,19(67,*$725 6WHSKHQ : +DUJDUWHQ O0' 03+
)81',1* $*(1&< ,QMXU\ 3BUHYHQWLRQ 3URJUDP :LVFRQVLQ 'HS
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6WHSKHQ : +DUJDUWHQ O
37RZDUG 5HIJLRQDO 3ULRULWLHV IRU ,QMXU\ BUHYHQWLRQ"
$:$5"' )25 ),6&%/ <($5
7278/ $:$5°
35,0$5< ,19(67,*$725 6WHSKHQ : +DUJDUWHQ 0' 03+
)81',1* $*(1&< :LVFRQVLQ 'HSDUWPHQW RI +HDOWK DQG )DPL

3'HDWKV WR 86 7UDYHOHUV $EURDG~

$:$5' )25 ),6&%$/ <($5

727%/ $:$5"'

35,0%$5< ,19(67,*$725 6WHSKHQ : +DUJDUWHQ O0' 03+
)81',1* $*(1&< &HQWHU IRU 'LVHDVH &RQWURO DQG 3UHYHQV

3$QQLH ( &DVH\ )RXQGDWLRQ’

$:$5' )25 ),6&%$/ <($5

727%/ $:%$5"

35,0$5< ,19(67,*$725 6WHSKHQ : +DUJDUWHQ 0' 03+
)81',1* $*(1&< $QQLH ( &DVH\ )RXQGDWLRQ

3 RPSUHKHQVLYH ,QMXU\ &HQWHU DW WKH OHGLFDO &ROOHIJ
$:$5' )25 ),6&%$/ <($56

727%/ $:$5"

35,0$5< ,19(67,*$725 O6WHSKHQ : +DUJDUWHQ 0' 03+

)81',1* $*(1&< &HQWHUV IRU 'LVHDVH &RQWURO DQG 3UHYHQ

3*UDQWYV IRU ,QMXU\ &RQWURO 5HVHDUFK &HQWHUV = 6PDOO
$:$5' )25 ),6&%$/ <($56

727%/ $:$5'

&2 ,19(67,*$725 6WHSKHQ : +DUJDUWHQ 0' 03+

)81',1* $*(1&< &HQWHUV IRU 'LVHDVH &RQWURO DQG 3UHYHQ

s*UDQWYV IRU ,QMXU\ &RQWURO 5HVHDUFK &HQWHUV *= /DUJH
$:$5' )25 ),6&%/ <($56

727%/ $:%$5"

35,1&,3%/ ,19(67,*$725 6WHSKHQ : +DUJDUWHQ O0' 03+
)81',1* $*(1&< &HQWHUV IRU 'LVHDVH &RQWURO DQG 3UHYHQ

3*UDQWYV IRU ,QMXU\ &RQWURO 5HVHDUFK &HQWHUV + /DUJH
$:$5' )25 ),6&%$/ <($56

727%/ $:$5"

&2 ,19(67,*$725 ,1 .,1' 6WHSKHQ : +DUJDUWHQ O0' 03+
)81',1* $*(1&< &HQWHUV IRU 'LVHDVH &RQWURO DQG 3UHYHQ

3*UDQWYV IRU ,QMXU\ &8RQWURO 5HVHDUFK &HQWHUYV + &RUH !
$:$5' )25 ),6&%$/ <($56

727%/ $:$5'

35,1&,3%/ ,19(67,*$725 6WHSKHQ : +DUJDUWHQ 0' 03+
)81',1* $*(1&< &HQWHUV IRU 'LVHDVH &RQWURO DQG 3UHYHQ

3Q6$QQXDO (PHUJLQJ ,QMXU\ &RQIHUHQFH ,QWHUQDWLRQDO
$:$5' )25 ),6&%$/ <($56

727%/ $:$5"

35,1&,3$/ ,19(67,*$725 6WHSKHQ : +DUJDUWHQ 0' 03+
)81',1* $*(1&< &HQWHUV IRU 'LVHDVH &RQWURO DQG 3UHYHQ

319'56 + ,QWHQWLRQDO ,QMXULHV DQG $VVDXOWV"~
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$:$5' )25 ),6&%$/ <($56
727%/ $:$5'
35,0%$5< ,19(67,*$725 6WHSKHQ : +DUJDUWHQ O0' 03+
)81',1* $*(1&< :LVFRQVLQ 2IILFH Rl -XVWLFH $VVLVWDQFH

3, PSURYLQJ 3SDWLHQW 6DIHW\ +HDOWK 6\VWHPVY 5HSRUWLQJ
'"HPRQVWUDWLRQV’

$:$5' )25 ),6&%$/ <($56

727%/ $:$5'

&2 3, 6WHSKHQ : +DUJDUWHQ O0' 03+

)81',1* $*(1&< $JHQF\ IRU +HDOWKFDUH 5HVHDUFK DQG 4XDC

: QWHUQDWLRQDO ,QMXULHV DQG $VVDXOWV’

$:$5' )25 ),6&%$/ <($56

727%/ $:%$5"

35,1&,3%$/ ,19(67,*$725 6WHSKHQ : +DUJDUWHQ O0' 03+
)81',1* $*(1&< 6WDWH RI :LVFRQVLQ

30 XLOGLQJ D 1DWLRQDO )LUHDUP ,QMXU\ 5GHSRUWLQJ 6\VWHI
$:$5'(' )25 ),6&%/ <($56

727%/ $:$5"

35,1&,3%/ ,19(67,*$725 6WHSKHQ : +DUJDUWHQ O0' 03+
)81',1* $*(1&< JXQGHUYY &ROODERUDWLYH IRU *XQ 9LROHQF
1DWLRQDO 9LROHQW ,QMXU\ 6WDWLVWLFV 6\VWHP 19,66

$3UHYHQWLQJ )LUHDUP 6XLFLGHY DQG 8QLQWHQWLRQDO 'HD

$:$5' )25 ),6&%$/ <($56

727%/ $:%$5"

35,1&,3$/ ,19(67,*$725 6WHSKHQ : +DUJDUWHQ 0' 03+

)81',1* $*(1&< )XQGHUTV &ROODERUDWLYH IRU *XQ 9LROHQF
5HVHDUFK

3$ &RPSUHKHQVLYH ORGHO IRU )LUHDUP ,QMXU\ 5HSRUWLQJ
$:$5' )25 ),6&$/ <($56

727%/ $:%$5"

35,1&,3$/ ,19(67,*$725 6WHSKHQ : +DUJDUWHQ 0' 03+
)81',1* $*(1&< -R\FH )RXQGDWLRQ

3@ ORVLQJ WKH *DS $SSO\LQJ ,QMXU\ &RQWURO 6FLHQFH WR
$:$5' )25 ),6&%$/ <($56

727$/ $:$5° DQG

35,1&,3$/ ,19(67,*$725 B6WHSKHQ : +DUJDUWHQ 0' 03+
)81',1* $*(1&< &HQWHUV IRU 'LVHDVH &RQWURO DQG 3UHYH

3, Q WKH :DNH RI D *XQVKRW’

$:$5' )25 ),6&%$/ <($56

727%/ $:$5'

35,1&,3%/ ,19(67,*$725 6WHSKHQ : +DUJDUWHQ O0' 03+
)81',1* $*(1&< :LVFRQVLQ +XPDQLWLHV &RXQFLO DQG WKH 1
+XPDQLWLHV

S6WUDWHILF '"HYHORSPHQW RI 6WDWH )LUHDUP ,QMXU\ 5HSR!
$:$5' )25 ),6&%$/ <($56

727%/ $:$5'

35,1&,3%/ ,19(67,*$725 6WHSKHQ : +DUJDUWHQ O0' 03+
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)81',1* $*(1&< 2SHQ 6RFLHW\ ,QVWLWXWH

$:LVFRQVLQ )LUHDUP ,QMXU\ 5HSRUWLQJ 6\VWHPV ),56 + -R
$:$5' )25 ),6&$/ <($56

727%/ $:$5"

35,1&,3$/ ,19(67,*$725 6WHSKHQ : +DUJDUWHQ 0' 03+
)81',1* $*(1&< -R\FH )RXQGDWLRQ

3:LVFRQVLQ 'UXJ $EXVH (PHUJHQF\ 5RRP 5HJLVWU\"

$:$5' )25 ),6&%$/ <($56

727%/ $:$5'

35,1&,3%/ ,19(67,*$725 6WHSKHQ : +DUJDUWHQ 0' 03+
)81',1* $*(1&< 6WDWH RI :LVFRQVLQ 'HSW RI +HDOWK )DPL

S31DWLRQDO )LUHDUP ,QIRUPDWLRQ &HQWHU" + -R\FH
$:$5' )25 ),6&%$/ <($56

727%/ $:3$5"

35,1&,3%/ ,19(67,*$725 6WHSKHQ : +DUJDUWHQ 0' 03+
)81',1* $*(1&< -R\FH )RXQGDWLRQ

3)LUHDUP ,QMXU\ 5HSRUWLQJ 6\WWHP " * -R\FH

$:$5' )25 ),6&$/ <($56

727%/ $:%$5"

35,1&,3$/ ,19(67,*$725 6WHSKHQ : +DUJDUWHQ 0' 03+
)81',1* $*(1&< -R\FH )RXQGDWLRQ

3% ULHI 6WUDWHJILHV IRU $OFRKRO 5HODWHG 1RQ WUDIILF ,Q
$:$5' )25 ),6&%$/ <($5

727%/ $:$5"

35,1&,3%/ ,19(67,*$725 6WHSKHQ : +DUJDUWHQ 0' 03+
)81',1* $*(1&< 8QLYHUVLW\ RI :LVFRQVLQ + ODGLVRQ

3)LUHDUP 6XUYHLOODQFH 6\WWHP :LVFRQVLQ"

$:$5' )25 ),6&%$/ <($5

727%/ $:%$5"

&2 ',5(&725 B6WHSKHQ +DUJDUWHQ 0' 03+

)81',1* $*(1&< 'LYLVLRQ RI +HDOWK B6WDWH RI :LVFRQVLQ

$)LUHDUP ,QMXU\ 5HSRUWLQJ 6\WVWHP"~

$:$5' )25 ),6&%/ <($5

727%/ $:%$5"

35,1&,3%$/ ,19(67,*$725 6WHSKHQ +DUJDUWHQ 0' 03+
)81',1* $*(1&< )D\H OF%HDWK )RXQGDWLRQ

JLUHDUP ,QMXU\ 5HSRUWLQJ 6\VWHP =+ -R\FH ,,
$:$5' )25 ),6&%$/ <($5

727%/ $:$5'

35,1&,3%/ ,19(67,*$725 6WHSKHQ +DUJDUWHQ O0' 03+
)81',1* $*(1&< -R\FH )RXQGDWLRQ

(PHUJHQF\ 5RRP 'UXJ $EXVH 'DWD

$:$5' )25 ),6&$/ <($56

727$/ $:$5' \U

35,1&,3%/ ,19(67,*$725 B6WHSKHQ +DUJDUWHQ 0' 03+
)81',1* $*(1&< 6WDWH RI :LVFRQVLQ
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&UDVK 2XWFRPH 'DWD (YDOXDWLRQ &2'(6 LQ :LVFRQVLQ
$:$5' )25 ),6&$/ <($5

727%/ $:$5'

&2 ,19(67,*$725 6WHSKHQ +DUJDUWHQ O0' 03+

)81',1* $*(1&< 1DWLRQDO +LJKZD\ 7UDIILF 6DIHW\ $GPLQLVW

3DUWQHUVKLSY LQ +HDOWK (06 7UDLQLQJ IRU 3RODQG

$:$5' )25 ),6&%$/ <($56

727%/ $:$5" PLOOLRQ

$662&,$7( ',5(&725 B6WHSKHQ +DUJDUWHQ 0' 03+

)81',1* $*(1&< 8QLWHG 6WDWHV $JHQF\ IRU ,QWHUQDWLRQDC

3(PHUJHQF\ OHGLFDO 6HUYLFHV &RXUVH IRU 3K\VLFLDQV
$:$5' )25 ),6&%$/ <($5

727%/ $:$5'

35,1&,3%/ ,19(67,*$725 6WHSKHQ +DUJDUWHQ O0' 03+

)81',1* $*(1&< :LVFRQVLQ 'HSDUWPHQW RI 7TUDQVSRUWDWLR(

ORWRUERDW 3URSHOOHU ,QMXULHYV LQ :LVFRQVLQ
$:$5' )25 ),6&%$/ <($5

727%/ $:$5'

35,1&,3%/ ,19(67,*$725 6WHSKHQ +DUJDUWHQ 0' 03+
)81',1* $*(1&< ,QVWLWXWH IRU ,QMXU\ 5HGXFWLRQ

(OHEWURQLF /RJ 6\VWHP IRU (PHUJHQF\ '"HSDUWPHQW

$:$5' )25 ),6&%$/ <($5

727%/ $:%$5"

35,1&,3$/ ,19(67,*$725 6WHSKHQ +DUJDUWHQ 0' 03+

)81',1* $*(1&< :LVFRQVLQ 'HSDUWPHQW RI 7UDQVSRUWDWLRC

&RVW 'DWD $QDO\WVLV RI ORWRU 9HKLFOH 7UDXPD LQ 0OLOZI
$:$5' )25 ),6&%$/ <($5

727%/ $:$5'

35,1&,3%/ ,19(67,*$725 6WHSKHQ +DUJDUWHQ O0' 03+

)81',1* $*(1&< :LVFRQVLQ 'HSDUWPHQW RI 7TUDQVSRUWDWLR(

+XQWLQJ ,QMXULHV DQG ,00QHVVHV LQ ORQWDQD
$:$5' )25 ),6&%$/ <($5

727%/ $:$5'

35,1&,3%/ ,19(67,*$725 6WHSKHQ +DUJDUWHQ O0' 03+
)81',1* $*(1&< :LOGHUQHVV OHGLFDO 6RFLHW\

ORWRU 9HKLFOH &UDVKHV (PHUJHQF\ 3K\ VLFLDQ &RVWYV
$:$5' )25 ),6&$/ <($5

727$/ $:$5"

35,1&,3%/ ,19(67,*$725 6WHSKHQ +DUJDUWHQ O0' 03+
)81',1* $*(1&< :LVFRQVLQ 6DIHW\ % HOW &RDOLWLRQ

L OYLWHG /HEWXUHV 7THVWLPRQ\

3*XQ 9LROHQFH DV D %LRSV\FKRVRFLDO 'LVHDVH ~ OLGZHVW
'"HFHPEHU
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3*OREDO +HDOWK IURP 1HLJKERUKRRGV WR 1DWLRQV"™ O0OLOZI
1RYHPEHU

s PSDFW RI &29," RQ WKH 8QLYHUWSQOX DO REDZ HWD B WK &
IRU *OREDO +HDOWK 9LUWXDO :HELQDU 6HSWHPEHU

3*XQ 9LROHQFH LQ WKH $PHULFDV /RFDO 6ROXWLRQV WR D -
*OREDO +HDOWK 9LUWXDO :HELQDU -XO\

3$VVDXOW :HDSRQV %DQ LQ WKH $PHULFDV ~ 1HZWRZQ $FWLI

3*XQ 9LROHQFH LQ OH[LFR DQG &HQWUDO $PHULFD ~ &RQVRU
'HELQDU $SULO

837KH OLOZDXNHH *OREDO +HDOWK /DQGVFDSH 6WXG\ =~ 0LOZD
$SULO

3*XQ 9LROHQFH LQ WKH $PHULFDV )RFXV OH[LFR =~ &RQVRUW
"HELQDU ODUFK

33K\VLFLDQ $GYRFDF\ " OHGLFDO &ROOHJIH RI :LVFRQVLQ +HELC
ODUFK

38QGHUVWDQGLQJ WKH %LRSV\FKRVRFLDO $VSHFWV RI 9LRO|
"HELQDU 6HULHYV RQ *XQ 9LROHQFH 9LUWXDO 3UHVHQWDWLF

3*XQ 9LROHQFH $ %LRSV\FKRVRFLDO 'LVHDVH ~ &RPSUHK
&ROOHJH RI :LVFRQVLQ OLOZDXNHH :, -DQXDU\

$VVHPEO\ +HDOWK &RPPLWWHH 3XEOLF +HDULQJ OLOLWDU\
/[ HILVODWLRQ ODGLVRQ :, -DQXDU\

$*OREDO %XUGHQ RI *XQ 9LROHQFH ~ 8QLYHUVLW\ RI :LVFRQ)\
'LVFRQVLQ ODGLVRQ :, 'HFHPEHU

3*XQ 9LROHQFH $ %LRSV\FKRVRFLDO 'LVHDVH ~ '"HSDUWPHQW
'LVFRQVLQ OLOZDXNHH :, 6HSWHPEHU

36 XLFLGH LQ :LVFRQVLQ &RQVLGHUDWLRQV IRU 3UHYHQWLR
7DVN )RUFH 7HVWLPRQ\ OLOZDXNHH :, BHSWHPEHU

3*XQ 9LROHQFH $ %LRSV\FKRVRFLDO 'LVHDVH =~ '"HSDUWPHQ\
OHGLFDO &ROOHJH RI :LVFRQVLQ OLOZDXNHH :, $XJIXVW

S5RDG 7UDIILF ,QMXU\ 3UHYHQWLRQ DQG 9LROHQFH ,QMXU\ 3
OHGLFLQH OHHWLQJ B6HRXO 6RXWK .RUHD -XQH

83*XQ 9LROHQFH 3UHYHQWLRQ 'LVSHOOLQJ O\WKV 8QGHUVWI
DQG 3ROLFLHV ~ &RPPXQLW\ &RQYHUVDWLRQV /D &URVVH :,

3*XQ 9LROHQFH $ %LRSV\FKRVRFLDO 'LVHDVH ~ 7RZDUG 2QH
$SULO

S0RWRU 9HKLFOH &UDVK 'HDWKV DQG ,QMXU\ + ORYLQJ WR =}
&RQIHUHQFH ODGLVRQ :, $SULO
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3*XQ 9LROHQFH $ %LRSV\FKRVRFLDO 'LVHDVH “~ :LVFRQVLQ O
ODGLVRQ :, $SULO

3, QMXU\ DV D %LRSV\FKRVRFLDO 'LVHDVH ~ :LVFRQVLQ 9LROF
ODGLVRQ :, $SULO

3*XQ 9LROHQFH $ %LRSV\FKRVRFLDO 'LVHDVH ~ 6RFLHW\ IRU
&RQIHUHQFH &LQFLQQDWL 2+ $SULO

3*XQ 9LROHQFH $ &RPSOH[ %LRSV\FKRVRFLDO 'LVHDVH ~ *UD
OHGLFLQH DQG 3XEOLF +HDOWK ODGLVRQ :, )HEUXDU\

:K\'"R +HDOWK 6\VWHPV +DYH $ 5ROH"" 1$6(0 +HDOWK 6\VWt
'HDWK + $ :RUNVKRS :DVKLQJWRQ '& 2FWREHU

39LVLRQ =HUR = (PSKDVLV RQ 3XEOLF +HDOWK”™ 7TUDQVSRUW
ODQDJHPHQW OLG <HDU OHHWLQJ :DVKLQJWRQ '& -XO\

3*XQ 9LROHQFH $ %LRSV\FKRVRFLDO 'LVHDVH O\WKV 6FLHQ
$QQXDO OHHWLQJ $PHULFDQ &ROOHJH RI BUHYHQWLYH OHGL

3 QWHUQDWLRQDO &KDOOMGDHWK DQ A BWLIRHWD OGE& R Q MHIURQY F H
(GXFDWLRQ 6WHWVRQ 8QLYHUVLW\ &ROOHJH RI /DZ &OHDU

3)DFXOW\ SURPRWLRQ IRU JOREDO KHDOWK" WK $QQXDO 0OLC
%XLOGLQJ LQ *OREDO +HDOWK DW :DVKLQJWRQ 8QLYHUVLW\

3*XQ 9LROHQFH $ %LRSV\FKRVRFLDO 'LVHDVH 3K\VLFLDQ 5R
8QLYHUVLW\ RI OLFKLIJDQ (PHUJHQF\ OHGLFLQH 5HVLGHQF\ &

S, QWHUQDWLRQDO 3DUWQHUVKLSY *OREDO :LVGRP *OREDO
RVWRQ 0$ 1RYHPEHU

3/HJDO &KDUDFWHULVWLFV RI (PHUJHQF\ OHGLFLQH" %HOL]H
%HOL]H &LW\ %HOL]H 2FWREHU

3*OREDO +HDOWK &KDOOHQJHV 7KH %XUGHQ RI ,QMXU\" 8QL
1RUWH 'DPH ,1 6HSWHPEHU

3*XQ 9LROHQFH O\WKV 6FLHQFH 2SSRUWXQLWLHV" 8QGHUJ
L OLOZDXNHH :, 6HSWHPEHU

3*XQ 9LROHQFH DV D %LRSV\FKRVRFLDO 'LVHDVH %XUGHQ 2.
-XVWLFH 3XEOLF +HDOWK DQG (WKLFV &HQWHU IRU %LRHWI
OLOZDXNHH :, -XQH

S*OREDO %XUGHQ RI 5RDG 7UDIILF ,QMXU\ 2SSRUWXQLWLHYV
6RFLHW\" &RQVRUWLXP Rl 8QLYHUVLWLHV IRU *OREDO +HDO\

3*XQ 9LROHQFH $ %LRVRFLDO 'LVHDVH" .H\QRWH IRU :LVFRQ
SK\VLFLDQTV 6SULQJ 6\PSRVLXP ODGLVRQ :, ODUFK

s*OREDO %XUGHQ RI ,QMXU\" +DLQDQ OHGLFDO 8QLYHUVLW\
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30&:1V ,PSDFW RQ WKH :RUOG )URP OLOZDXNHH :LVFRQVLQ
$OXPQL $VVRFLDWLRQ VW &OLQLFDO &RQIHUHQFH B6RQRPD

$*OREDO +HDOWK DQG OHGLFDO (GXFDWLRQ 7KH (WKLFV RI ¢
+HDOWK (WKLFDO DQG /RJLVWLFDO ,VVXHV %URQ[ 1< 'HFH

3*OREDO (PHUJHQFLHV™ %HOL]H OHGLFDO DQG '"HQWDO $VVRF
1RYHPEHU

S6KRRW WR .LOO 6KRRWLQJ 7UHQGV $FURVV WKH 1DWLRQ"™ 3
L2FWREHU

3*XQ 9LROHQFH $ %LRVRFLDO 'LVHDVH" 6DQIRUG 7UDXPD 6\
)DOOV 6' 2FWREHU

3*OREDO +HDOWK IURP D OLOZDXNHH 3HUVSHFWLYH  ODUTXH
6HSWHPEHU

36WXG\ $SEURDG 6WXGHQW 6DIHW\" :LVFRQVLQ $VVRFLDWLRC
6DIHW\ :RUNVKRS OLOZDXNHH 6HSWHPEHU

3*OREDO +HDOWK &KDOOHQJHV" 1RWUH 'DPH 8QLYHUVLW\ 1
%H\RQG WKH %DVLFV RI +HDOWK 6DIHW\ 6HFXULW\ DQG 5L°
(GXFDWLRQ $EURDG 6WDQGDUGV RI *RRG 3UDFWLFH ,QVWLW
3*OREDO %XUGHQ RI ,QMXU\" 8QLYHUVLW\ &ROOHJH RI 'XEOL
3*OREDO +HDOWK 7KH 8OWLPDWH 6XVWDLQDEOH &KDOOHQJ!

S0OHGLFDO 6WXGHQW 3HUVSHFWLYHV RQ *OREDO +HDOWK™ 0&
'HHNHQG OLOZDXNHH $SULO

3*XQ 9LROHQFH $ %LRVRFLDO 'LVHDVH" IRU OHGLFDO &ROOH
OLOZDXNHH :, $SULO

3*XQ 9LROHQFH $ %LRVRFLDO 'LVHDVH" .H\QRWH 6SHDNHU |
'DVKLQJWRQ 8QLYHUVLW\ =+  QVWLWXWH IRU 3XEOLF +HDOWK

3+RZ 9LROHQFH ,PSDFWV 3XEOLF +HDOWK”"~ 3DQHO 3DUWLFLS
+HDOWK OLOZDXNHH :, )HEUXDU\

S3URJUDPV DQG 3ROLF\ $GGUHVVLQJ D *OREDO 1HHG IRU 6X
,QMXU\" *OREDO +HDOWK &RQIHUHQFH OLGZHVW &UHLJIJKWRI

S,QHTXDOLW\ DQG )UHHGRP IURP 9LROHQFH &RPPXQLW\ YLR
FXUHV® 8QLYHUVLW\ RI :LVFRQVLQ OLOZDXNHH )LUHVLGH )RU

3*OREDO +HDOWK 0DQDJLQJ +HDOWK 6DIHW\" QG $QQXDO
8QLYHUVLW\ &KLFDJR ,/ 'HFHPEHU

3*OREDO %XUGHQ RI ,QMXU\" 9LVLWLQJ 3URIHVVRU 1RWUH "I

3*OREDO %XUGHQ RI ,QMXU\”" 9LVLWLQJ 3URIHVVRU 8QLYHUYV
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3@ KDOOHQJHV DQG 2SSRUWXQLWLHV LQ $FDGHPLF OHGLFLQH
8QLYHUVLGDG &DWYOLFD GH *XD\DTXLO *XD\DTXLO (FXDGRI

$'LVDVWHU 3UHSDUHGQHVY B5HVSRQVH $Q $00 +D]DUG $SS|
OHHWLQJ %RVWRQ 0$ ODUFK

3, QMXU\ 6FLHQFH DQG *HULDWULFV &RPLQJ RI $JH 7TRIJHWKH
Rl *HULDWULFYVY 3DOOLDWLYH OHGLFLQH *UDQG 5RXQGV 1H.

$3(PHUJHQF\ OHGLFLQH DQG ,QMXU\ 3UHYHQWLRQ DQG &RQWU
OHGLFDO &ROOHJH 'LYLVLRQV RI (PHUJHQF\ OHGLFLQH DQG
1< )HEUXDU\

$)LUHDUP ,QMXULHV" &RPPXQLW\ OHPRULDO +RVSLWDO OHGL
-DQXDU\

3)LUHDUP ,QMXULHV" ,QVWLWXWH RI OHGLFLQH )RUXP RQ 9L

3*OREDO +HDOWK 0DQDJLQJ 7TUDYHOHU 6DIHW\" OLGZHVW 8Ql
8QLYHUVLW\ RI ,O0LQRLYVY DW &KLFDJR &HQWHU IRU *OREDO -

s*OREDO +HDOWK DQG OHGLFDO (GXFDWLRQ 7KH (WKLFV RI ¢
+HDOWK (GXFDWLRQ %XLOGLQJ DQG 6XSSRUW $OEHUW (L¢

S6 WUHQJIJWKHQLQJ (PHUJHQF\ &DUH LQ %HOL]H" UG %HOL]H
&RQJIJUHVV %HOL]H &LW\ %HOL]H 2FWREHU

87ULDJH 8VH DQG ,PSOHPHQWDWLRQ" UG %HOL]H OHGLFDO
&LW\ %HOL]H 2FWREHU

37KH 6FLHQFH RI ,QMXU\ 3UHYHQWLRQ DQG &RQWURO" 8QLYF
BHSWHPEHU

3& KDOOHQJHV DQG 2SSRUWXQLWLHYV LQ $FDGHPLF OHGLFLQH
5]JHV]RZ -XELOHH RI OHGLFDO )DFXOW\ 5]HV]RZ 3RODQG 6H

%XUGHQ Rl *OREDO 9LROHQFH ,QMXU\" IRU WKH 'RUOG $
'LVFRQVLQ -XQH

BUDFWLFDO DGYLFH IRU LPSOHPHQWLQJ XVHIXO JOREDO KHI
7KH )XWXUH RI *OREDO +HDOWK %XLOGLQJ %HWWHU 3URIHYV

3*OREDO +HDOWK DQG 3DUWQHUVKLSV® 6KDQJKDL OLQKDQJ &

32UJDQL]JLQJ ,QMXU\ SUHYHQWLRQ DQG FRQWURO SURJUDPYV
OHGLFLQH :LQKXD +RVSLWDO 6KDQJKDL &KLQD $SULO

STHFKQLFDO &4RQVXOWDWLRQ IRU 8QLWHG 1DWLRQV 2I1ILFH IF
SDUWLFLSDQW 81 +HDGTXDUWHUYV 1HZ <RUN 1< 1RYHPEHU

3*XQ 9LROHQFH DV D 3XEOLF +HDOWK ,VVXH"™ 7XHVGD\ 6SHDI
', 2FWREHU
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37UDQVSRUWDWLRQ 6DIHW\ DQG ,QMXU\ 3UHYHQWLRQ 3 .H\QF
7UDQVSRUWDWLRQ (QJLQHHUV 3ILVWHU +RWHO OLOZDXNHH

s3DWLHQW 6DIHW\ RU ,QMXU\ &RQWURO 7ZR :RUOGV RU 2QH"
-XQH

3*XQ 5HODWHG 9LROHQFH" *XHVW 6SHDNHU IRU OLOZDXNHH

3*XQ 3ROLF\ 6XPPLW’" ([SHUW 3DQHO 3DUWLFLSDQW -RKQV -

$(PHUJHQF\ OHGLFLQH *RLQJ *OREDO" *XHVW 6SHDNHU IRU
OHGLFLQH 6W /RXLV 02 'HFHPEHU

3*OREDO %XUGHQ RI ,QMXU\" ,QWURGXFWLRQ WR 3XEOLF +H
$SULO 1RYHPEHU

3*XQ 9LROHQFH 7KH 6WUHQJWKV DQG /LPLWV RI WKH 'LVHDV
8QLYHUVLW\ RI :LVFRQVLQ ODGLVRQ :, 1RYHPEHU

3, QFUHDVLQJ 8WLOL]DWLRQ RI1 19'56 'DWD" 1DWLRQDO 9LROl
6HSWHPEHU

S5HVHDUFKLQJ &DU &UDVKHYV DQG *XQ 6KRW :RXQGV 3URGXF
5HVHDUFK *HWWLQJ 6WDUWHG DQG &RQQHFWLQJ WKH "RWV’

3@ RQJUHVVLRQDO %ULHILQJ" ([SHUW 7HVWLPRQ\ $VVRFLDW
&RQJUHVVLRQDO &DXFX8QR® MG RIED/OL RRNG HPDBW\RI $FWLRQ
1IDWLRQV :DVKLQJWRQ '& 0D\

37KH 7THDP $SSURDFK WR &DULQJ IRU $FXWHO\ ,QMXUHG 3DW
&KLQD 1RYHPEHU

37UDXPD (YDOXDWLRQ DQ G'9H®DL]HPHEWFDB 3D QIR UHQWDO $V
&RQJUHVV %HOL]H &LW\ %HOL]H 2FWREHU

37KH (PHUJHQF\ '"HSDUWPHQW DQG 6\VWHPWY9%I$S URID & G R D(®
$VVRFLDWLRQ ,QWHUQDWLRQDO 3UH &RQJUHVV %HOL]H &LW

37KH 3XEOLF +HDOWK $SSURDFK WR 9LROHQFH 3UHYHQWLRQ
+HDOWKFDUH 6HFXULW\ DQG 6DIHW\ &RQIHUHQFH %DOWLPR

3(SLGHPLRORJ\ RI 7TUDYHO %KREWHHIGH @AHX RN W'KIHD WKW HRQ D W |
%XGDSHVW +XQJDU\ 0D\

S5HGXFLQJ )LUHDUP ,QMXULHVY DQG '"HDWK $ 3XEOLF +HDOWI
&DQWRQ 2+ 1RYHPEHU

3*XQV DQG &DUV $ 7DOH RI 3URGXFW '"HVLJQ )ODZV /LQNHG .
8QLYHUVLW\ &DQWRQ 2+ 1RYHPEHU

3*XQ 9LROHQFH" IRU *UDQG 5RXQGV ORXQW 6LQDL +RVSLWD
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37TRZQ +DOO OHHWLQJ + 6WDWXV RI ,PSDLUHG '"ULYLQJ LQ :LV

3*XQV DQG &DUV BWRULHV IRU SUHYHQWLQJ FDU DQG JXQ U
OLOZDXNHH :, -XQH

33DQHO RQ S8UEDQ 6WMRRLHWOBAURIQDPY O0RUHU 6WDWH RI OLO.
$SULO

37KH 3XEOLF +HDOWK $SSURDFK WR 5HGXFH $OFRKRO 5HODW
*XQGHUVHQ /XWKHUDQ 7UDXPD (PHUJHQF\ &HQWHU /D&URYV

) URP WKH %HGVLGH WR WKH &RPPXQLW\ DQG %H\RQG 7KH :
5RXQGV 3KLODGHOSKLD 3% 2FWREHU

33XEOLF +HDOWK $SSURDFK WR 5HGXFLQJ WKH %XUGHQ RI 6.

&RQIHUHQFH &HQWHU OLOZDXNHH :, -XQH
S9LROHQFH LV D 'LVHDVH’ *OREDO +HDOWK DQG 6RFLDO
&ROOHJH RI 1XUVLQJ OLOZDXNHH :, ODUFK

S3%XUGHQ RI ,QMXU\ LQ :LVFRQVLQ 6SHOOLQJ ,W 2XW" ,QMX
3, QMXU\ 3ROLF\ )RUXP" (06& 3ROLF\ )RUXP ORQRQD 7HUUDFI

37R %H RU 1RW WR %H &DVH 6WXGLHV LQ ,QMXU\ &RQWURO
'LVFRQVLQ 3RSXODWLRQ +HDOWK ,QVWLWXWH ODGLVRQ :,

3(PHUJHQF\ OHGLFLQH /HDGHUVKLS" <DOH 8QLYHUVLW\ 6HF'
$(PHUJHQF\ OHGLFLQH /HDGHUVKLS =~ %URZQ 8QLYHUVLW\ 'H!

$(PHUJHQF\ OHGLFLQH /HDGHUVKLS" 8QLYHUVLW\ RI $ODEDP
1RYHPEHU

SOHGLFDO ([DPLQHU DQG &RURQHU 'DWD IRU 3XEOLF +HDOWK
RQ WKH OHGLFROHJDO '"HDWK ,QYHVWLJDWLRQ 6\VWHP :DVK

37KH 1DWLRQDO 9LROHQW '"HDWK 5HSRUWLQJ 6\VWHP ,WTV $
8QLYHUVLW\ RI 1IRUWK &DUROLQD ,QMXU\ BUHYHQWLRQ 5HVH

S3(PHUJHQF\ OHGLFLQHYWWHDBMXIWK X QQ DWKE &DUV $FXWH &DLU
8QLYHUVLW\ RI 1RUWK &DUROLQD ,QMXU\ BUHYHQWLRQ 5HVH

SOHGLFDO ,QMXU\" *UDQG 5RXQGV DW WKH 8QLYHUVLW\ RI I

330DQQLQJ IRU D 6WDWH 9LROHQW 'HDWK 5HSRUWLQJ 6\VWH
7UDLQLQJ $WODQWD *HRUJLD -DQXDU\

S$GYRFDF\ LQ (PHUJHQF\ OHGLFLQH" *UDQG 5RXQGV DW WKH
1RYHPEHU

3& DXVHV RI *XQ &ULPH" $PHULFDQ 6RFLHW\ RI &ULPLQRORJ\
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31RQIDWDO *XQ ,QMXULHV + :KDW :H .Q R+ (/R QLINVWV ZRRIN DERG) I
&KLFDJR ,/ 2FWREHU

3<RXWKV DQG *XQV’~ *XQ 9LROHQFH :RUNVKRS 7KH 1DWLRQE
OHGLFLQH :DVKLQJWRQ '& 6HSWHPEHU

3 QMXU\ 3UHYHQWLRQ &UHDWLQJ DQ $JHQGD IRU $FWLRQ ¢

37KH 3XEOLF +HDOWK $SSURDFK WR UHGXFLQJ ILUHDUP UHO!
-XQH

37KH 3K\VLFLDQ 6FLHQWLVW DV $GYRFDWH" 7KH 6SLYH\ /HF\
OHHWLQJ 6W /RXLV 02 0D\

8)LUHDUP VXLFLGHV $"WRBOWGNORVH HFRIPQ P IRMR QO M XU\ 3UHYF
4XHEHF &DQDGD 0D\

837UDYHO UHODWHG LQMXU\ SUHYHQWLRQ IRU VWXGHQWV"™ 1.
., $SULO

36 XLFLGH DPRQJ :LVFRQVLQ IDUPHUV  W$RXIDFD @ RS NHRIFA-L@FAH
$SULO

37KH UHODWLRQVKLS EHWZHHQ KHDOWK SURYLGHUV DQG OD
JLUHDUP ,QMXU\ 5W$ROQWDRQJI&RY WM QFH RQ 9DOXH ,QTXLU\
DQG )XWXUH OLOZDXNHH :, $SULO

37KH 3XEOLF +HDOWK $SSURDFNSQR %B G X FRLDKIP DL 8 HDERY L M X
+HDOWK (GXFDWLRQ &HQWHU :LOPLQJWRQ 1& )HEUXDU\

3(PHUJHQF\ OHGLFLQH DQG $GYRFDF\" '"HSDUWPHQW RI (PHU.
6FKRRO RI OHGLFLQH %DOWLPRUH 0' -DQXDU\

3*XQ 9LROHQFH DQG *XQ 3ROLF\ &RQIHUHQFH~ %URRNLQJV ,

3(PHUJHQF\ OHGLFLQH $GYRFDF\ $ ORGHO 'LVFXVVLRQ" 1RU
OHGLFLQH 'HFHPEHU

3(PHUJHQF\ OHGLFLQH $GYRFDF\" 1RUWKZHVWHUQ 8QLYHUVL

$)LUHDUP VXLFLGH LQ :LVFRQVLQ BUEDQ UXUDO DQG DJF
'"HFHPEHU

3, PSURYH 5HVHDUFK ,QIRUPDWLRQ DQG 'DWD RQ )X0OHBWRQJ
,UYLQH &$ 1RYHPEHU

837KH 3XEOLF +HDOWK $SSURDFK WR 5HGXFLQJ J)LUHDUP ,QMX
1RYHPEHU

3/LQNLQJ WKH JXQ ZLWK KRPLFLGHY DQG VXLFLGHV $ PRGHC
SXUFKDVH" $PHULFDQ 6RFLHW\ RI &ULPLQRORJ\ $WODQWD

3)LUHDUP ,QMXU\ 'DWD 6\VWHPV"~ $0$ 6FLHQFH 5HSRUWHUV &
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8)LUHDUP VXLFLGH 7KH :LVFRQVLQ H[SHULHQPH$QQ XD & POHH.
$WODQWD *HRUJLD 2FWREHU

S5HODWLRQVKLS RI KRXVHKROG JXQ RZQHUVKLS WR ILUHDUP
+HDOWK $VWSRQLOWIL®RQHHWLQJ $WODQWD *HRUJLD 2FWREH

$)LUHDUP +RPLFLGH LQ OLOZDXNHH DQG WKH 3URJUHVV RI W
DQG 3ROLFH &RPPLVVLRQ OLOZDXNHH :LVFRQVLQ 2FWREHU

S,GHQWLILFDWLRQ DQG &ODVVLILFDWLRQ RI +RPLFLGH LQ :L°
&ROOHJH RI :LVFRQVLQ 6WXGHQW 5HVHDUFK )RUXP 0LOZ

S'HPRQVWUDWLQJ WKH /LQNDJH RI 'DWD 6HWV IURP WKH )LUF
*HRJUDSKLF ,QIRUPDWLRQ 6\VWHP $QDO\VLV"  OHGLFDO &ROC
OLOZDXNHH :LVFRQVLQ 2FWREHU

37KH 3XEOLF +HDOWK &KDOOHQJH DQG WKH ORGHO )LUHDUP
3UHYHQWLRQ ,QWHUQDWLRQDO OHGLFDO &RQIHUHQFH RQ 61

S+ LJKOLJKWYV RI WKH )LUHDUP ,QMXU\ 5HSRUWLQJ 6\VWHPTV
$QQXDO OLOZDXNHH &RXQW\ OHGLFDO ([DPLQHUV 2IILFH )RUHI
6HSWHPEHU

S:KDW 'H 'RQIW .QRZ LV .LOOLQJ 8V 7KH 1HHG IRU %HWWHU
$FDGHP\ RI 6FLHQFHYV &RPPLWWHH RQ /DZ DQG -XVWLFH :DV

3 QMXU\ &RQWURO RI *XQ 6KRW :RXQGV" $GYDQFHV LQ 7UDX
'"HFHPEHU

S37UDXPD &DUH LQ WKH 6WDWH RI :LVFRQVLQ” $QQXDO OF
Rl 6 XUJHRQV :DXNHVKD :LVFRQVLQ 'HFHPEHU

37TUDYHO +HDOWK &OLQLFDO ,VVXHV IRU 2FFXSDWLRQDO DC
+HDOWK &RQIHUHQFH $PHULFDQ &ROOHJIH RI 2FFXSDWLRQD!
0D\

37R %H RU 1RW WR %H D 3K\WLFLDQ 6FLHQWLVW $GYRFDWH
JRUXP 8QLYHUVLW\ RI OLFKLJDQ $QQ $UERU 0D\

386 &LWL]JHQ 'HDWKV $EURDG :KDW ZH NQRZ GRQIW NQRZ
&RQIHUHQFH 3KLODGHOSKLD 3HQQV\OYDQLD 0D\

8)LUHDUPV 7KH 1HHG IRU %HWWHU ,QIRUPDWLRQ DQG 6DIHI
$PHULFDQ OHGLFDO $VVRFLDWLRQ +RXVWRQ 7H[DV 0D\

38QGHUVWDQGLQJ 6WDWH RI WKH $UW 7UHDWPHQW 3UHYHC
3URIHVVLRQDOV )JURHGWHUW OHPRULDO /XWKHUDQ +RVSLWLE

3% HWWHU 'DWD 6DIHU *XQV (TXDOV )HZHU ,QMXULHV"™ *XQ 9
$QJHOHV &DOLIRUQLD 1RYHPEHU

3% ULGJIJLQJ WKH *DS EHWZHHQ ,QIRUPDWLRQ DQG 3ROLF\ $ 3
&RQIHUHQFH RI :LVFRQVLQ 1HWZRUN IRU +HDOWK 3ROLF\ 5H°
ODGLVRQ :, 1RYHPEHU
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S& RXQWLQJ )LUHDUP UHODWHG 'HDWKV $ FDVH VWXG\ IRU E|
(PHUJHQF\ OHGLFLQH 1HZ (QJODQG &RQIHUHQFH 1HZSRUW !

3*XQV &DUV 'HDWK $ 9LHZ IURP D 5RRP ~ '"HSDUWPHQW RI (
DQG 6XUJLFDO &ULWLFDO &DUH *UDQG 5RXQGV 8QLYHUVLW\
87KH 6FLHQWLVW DV 3ROLF\ $GYRFDWH &ODULI\LQJ WKH ,VV
'"HEDWH ~ 6RFLHW\ IRU $FDGHPLF (PHUJHQF\ OHGLFLQH $C

3)LUHDUP ,QMXU\ 8XQ@XDOOCLQWH H QAKIH&RQIHUHQFH WR 6WR S
(QG +DQGJXQ 9LROHQFH :DVKLQJWRQ '& 1RYHPEHU

33XEOLF +HDOWK 6WUDWHJILHVY WR $GGUHVYV )DPLO\ 9LROHQF

,/ $SULO

s5DSLG '"HFHOHUDWLRQ ,QMXULHV ,QYROYLQJ SHFUHDWLRQD
&RQIHUHQFH 7UHQGYV DQG ,VVXHV JOLJKW IRU /LIH OLO.:
35DSLG '"HFHOHUDWLRQ ,QMXULHYV ,QYROYLQJ 5S5SHFUHDWLRQD
&RQIHUHQFH 7UHQGYV DQG ,VVXHV JOLJKW IRU /LIH O0OLO.:
S7TDNLQJ $LP DW &DUV DQG *XQV" 6NLOOV )DLU 6KDUHG
IXWKHUDQ +RVSLWDO OLOZDXNHH :, ODUFK

SBUHYHQWLQJ )LUHDUP ,QMXU\ 3URWHFWLQJ 2XU &KLOGUHQ
$FDGHP\ RI BHGLDWULFV &KLFDJR ,/ ODUFK

S6FRSH DQG 1DWXUH RI )LUHDUP ,QMXU\ 5HVHDUFK ,VVXHYV I
8QLYHUVLW\ RI ,RZD ,RZD &LW\ ,2 )HEUXDU\

SOHFKDQLVP RI ,QMXU\" )OLJKW IRU /LIHTV 7UDXPD 1XUVH 6°¢
S6FRSH DQG 1DWXUH RI )LUHDUP ,QMXU\ 5HVHDUFK ,VVXHV I
5HVHDUFK &HQWHU ,RZD &LW\ ,2 )HEUXDU\

3$GXOW 2SWLRQ RI WKH ODVWHUYfV 3URJUDP LQ 1XUVLQJ" OH
8QLYHUVLW\ &ROOHJH RI 1XUVLQJ OLOZDXNHH :, $XIXVW

I1DWLRQDO +(/3 &RQIHUHQFH 7UDFNLQJ WKH )LUHDUP (SLGH
/IDIROOHWWH ,QVWLWXWH 3XEOLF +HDOWK ORGHO IRU 5HGXF

SYXWXUHV LQ (PHUJHQF\ OHGLFLQH 5HVHDUFK &RQIHUHQFH (
DV UHSUHVHQWLQJ WKH $VVRFLDWLRQ RI $FDGHPLF &KDLUV

S(PHUJHQF\ 7UDXPD OHGLFLQH ~ 6KHER\JDQ OHPRULDO OHGL
., JHEUXDU\

3)LUHDUP ,QMXU\ 3BUHYHQWLRQ $ ORGHO 6WUDWHJ\ ~ OHGLF
S3K\VLFLDQV 3ILVWHU +RWHO OLOZDXNHH :, -DQXDU\

7KH -RKQV +RSNLQV 6FKRRO RI 3XEOLF +HDOWK DQG +\JLHQH!
'"HFHPEHU
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87KH 1DWXUH DQG 6FRSH RI )LUHDUP ,QMXU\ 5HVHDUFK ,VV)>
+RSNLQV 6FKRRO RI 3XEOLF +HDOWK DQG +\JLHQH *XQ 3ROL

837KH OLOZDXNHH &RXQW\ )LUHDUP ,QMXU\ 5HSRUWLQJ 6\VWH
'LVHDVH 3UHYHQWLRQ 2EMHFWLYHV 9LROHQW DQG $EXVLYH
1RYHPEHU

S9LROHQFH 3UHYHQWLRQ ~ 7HQWK $QQXDO 6XPPHU 7UDXPD
$SSOHWRQ :, -XQH

37HHQDJH 9LROHQFH °~ 7HQWK $QQXDO 6XPPHU 7UDXPD 6\PS
$SSOHWRQ :, -XQH

,QMXU\ 3UHYHQWLRQ DQG &RQWURO IRU (PHUJHQF\ OHGLFLQ
BLWWVEXUJK OHGLFDO &HQWHU 3LWWVEXUJK 3% 0D\

"JLUHDUP ,QMXU\ 6 XUYHLOODQFH 6\VWHP ~ $SWWRUQH\ *H
0D\

"7TKH OLOZDXNHH &RXQW\ )LUHDUP ,QMXU\ 5HSRUWLQJ 6\VWH
8QLYHUVLW\ RI 3BLWWVEXUJK OHGLFDO &HQWHU 3LWWVEXUJI

S7UDFNLQJ WKH (SLGHPLF °~ 7KLUG $QQXDO +(/3 1HWZRUN &R
JXHVW OHFWXUHU :DVKLQJWRQ '& 1RYHPEHU

3 QMXU\ DQG 9LROHQFH 3UHYHQWLRQ &RQIURQWLQJ WKH &U
6FKRRO +HDOWK $VVRFLDWLRQ OLOZDXNHH :, 2FWREHU

“*XQV DQG 9LROHQFH 7KH 7UDJLF &RVW ~ 1DWLRQDO 9LROH
,$ 2FWREHU

SORQLWRULQJ )LUHDUP ,QMXULHV ~ 1DWLRQDO 9LROHQFH 3U
2FWREHU

35XUDO 7UDXPD 5XUDO 9LROHQFH = 'D\ RI &RXQWU\ OHGLFLQ
., BHSWHPEHU

3)LUHDUP 9LROHQFH DQG *XQ &RQWURO LQ $PHULFD ~ 3DQH¢
*HQHYD :, 6HSWHPEHU

S0LOZDXNHH &RXQW\ )LUHDUP ,QMXU\ 5HSRUWLQJ 6\VWHP $
'"HSDUWPHQW RI +HDOWK DQG 6RFLDO 6HUYLFHV OLOZDXNHH

) LUHDUP ,QMXU\ BUHYHQWLRQ IRU 3ULPDU\ &DUH 3K\VLFLDQ
+RVSLWDO $XJIXVW

S6 WUDWHJLHYVY WR 5HGXFH )LUHDUP '"HDWKV =~ :LVFRQVLQ &R>
., 0D\

S39LROHQFH B3UHYHQWLRQ ~ 6WDWH OHGLFDO 6RFLHW\ RI :LVF
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$(PHUJHQF\ OHGLFLQH 5HVHDUFK $ 9LHZ IURP WKH 5LYHUED
,OOLQRLY DW &KLFDJR 'HSDUWPHQW RI (PHUJHQF\ OHGLFLQI

S&RPPLWWHH RQ 7UDQVSRUWDWLRQ DQG ,QIUDVWUXFWXUH 6
+LJKZD\ DQG $XWR 6DIHW\ :DVKLQJWRQ '& ODUFK

"JLUHDUP ,QMXULHYVY DQG 'HDWKV ~ 'HSDUWPHQW RI 3V\FKLD)
OLOZDXNHH &DPSXV :, ODUFK

8)LUHDUPV 9LROHQFH DQG B3UHYHQWLRQ °~ 3XEOLF ,VVXHV &
ODUFK

3, QMXU\ &RQWURO °~ *UDQG URXQGYVY 'HSDUWPHQW RI (PHUJF
(PHUJHQF\ OHGLFLQH 5R\DO 2DN 0, ODUFK

38QGHUVWDQGLQJ +RZ WR $FFHVV +HDOWK &DUH '"HOLYHU\ 6
&RPSOH[ OLOZDXNHH :, ODUFK

S3URSRVDO WR (VWDEOLVK D 5HSRUWLQJ 6\VWHP IRU )LUHDL
%UHDNIDVW OLOZDXNHH :, -DQXDU\

3)LUHDUP 9LROHQFH $ 3XEOLF +HDOWK ,VVXH ~ ODUTXHWWH
3+DQGJIXQ 9LROHQFH DV D 3XEOLF +HDOWK 3UREOHP LQ RXU
3, QWHJUDWHG )LUHDUP ,QMXU\ 5HSRUWLQJ 6\VWHP $ ORGHO
&KLFDJR ,/ 2FWREHU

39LROHQFH DQG )LUHDUPV 5HVKDSLQJ WKH 'LVFXVVLRQ DQG
9LROHQFH &RQIHUHQFH :LVFRQVLQ $2'$ (GXFDWLRQ 1HWZRL

3 QMXU\ &RQWURO DQG (PHUJHQF\ OHGLFLQH ~ $PHULFDQ &R
2UO0DQGR )ORULGD 6HSWHPEHU

S7UDXPD 6\WWHPV ~ $PHULFDQ &ROOHJH RI (PHUJHQF\ 3K\VL
3)LUHDUP ,QMXU\ DQG 'HDWK 3UREOHPV LQ WKH 8QLWHG 6WL
OHGLFDO ([DPLQHUV $VVRFLDWLRQ 2VKNRVK :, -XQH

$)LUHDUP ,QMXULHVY DQG '"HDWKV 5HVKDSLQJ WKH '"LVFXVVLF
OLVVRXUL .DQVDV &LW\ 6FKRRO RI OHGLFLQH .DQVDV &LW\

3 QMXU\ 3UHYHQWLRQ DQG &RQWURO DQG (PHUJHQF\ OHGLFL
OLVVRXUL .DQVDV &LW\ 6FKRRO RI OHGLFLQH .DQVDV &LW\

837KH 6FLHQFH RI ,QMXU\ BUHYHQWLRQ $ )UDPHZRUN IRU 9LR
OLOZDXNHH 6FKRRO RI 1XUVLQJ &RQWLQXLQJ (GXFDWLRQ D

JLUHDUP ,QMXULHV DQG 'HDWKV 5HVKDSLQJ WKH 'LVEXVVLF
YHEUXDU\

$ QMXU\ 3DWWHUQV Rl ORWRU 9HKLFOH &UDVKHV :LVFRQVL
-DQXDU\
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JLUHDUP ,QMXULHYVY DQG 'HDWKV 5HVKDSLQJ WKH 'LVFXVVLF

$OFRKRO DQG OHGLFLQH $Q (PHUJHQF\ OHGLFLQH 3HUVSHF
‘DVKLQJWRQ '& 1RYHPEHU

+DQGJXQV 7DNLQJ $LP DW WKH 3UREOHP (PHUJHQF\ 1XU"
BHSWHPEHU

S9LROHQFH DQG WKH (OGHUO\ 'LVFRQVLQ &KDSWHU $PHULI

ID&URVVH :, 6HSWHPEHU
$GYRFDF\ LQ 3XEOLF +HDOWK :RUNVKRS :LVFRQVLQ 3XEOL
-XQH

6WDWH RI WKH $UW BHVVLRQ RQ ,QMXU\ &RQWURO 6RFLHYV
,QMXU\ 3UHYHQWLRQ $ &UXFLDO $VSHFW Rl 7UDYHO OHGLFI
OHHWLQJ 3DULV )UDQFH $SULO

JLUHDUPV '"HDWKV DQG ,QMXULHV  (PHUJHQF\ 1XUVHV $VVR
)DELDO ,QMXULHV (SLGHPLRORJ\ $FXWH &DUH DQG 3UHYH:
$VVRFLDWLRQ $QQXDO OHHWLQJ OLOZDXNHH :, -DQXDU\

%RDWLQJ ,QMXULHVY DQG 'HDWKV &KDOOHQJHV IRU (PHUJHC
'LYLVLRQ 6WHYHQV 3RLQW :, 'HFHPEHU

3)LUHDUP ,QMXULHV 3XEOLF 3ROLF\ ,VVXHV 'DWD 6RXUFHV
:DVKLQIJWRQ '& 1RYHPEHU

$'DWD 6RXUFHV IRU )LUHDUPV ,QMXULHV 3UREOHPV DQG 2S¢

:, 1RYHPEHU

(07V DQG ,QMXU\ 3UHYHQWLRQ ,W V LQ RXU MRE GHVFULSW
OLOZDXNHH :, 'HFHPEHU

JLUHDUPV DQG &KLOGUHQ :LVFRQVLQ 1XUVH 3UDFWLWLRQ

'URZQLQJV $FXWH FDUH DQG SUHYHQWLRQ $PHULFDQ 5H

J)LUH VDIH FLIDUHWWHYV ,OOLQRLYVY 3XEOLF +HDOWK $VVRF
7UDYHO UHODWHG PRUWDOLW\ 7UDYHO OHGLFLQH 8SGDWt

7UDYHO UHODWHG LOOQHVYV KHUH KDYH \RX EHHQ ODWHO
B3K\VLFLDQV 2FWREHU

7UDYHO UHODWHG PRUWDOLW\ 7UDYHO OHGLFLQH &RQIHU

ORWRU 9HKLFOH &UDVKHVY DQG 6HDW %HOWYV %HORLW OHP
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([KLELWYV
BURGXFHU 3KRWRJUDSK ([KLELW SRUWUDLWY RI WKI

OHGLFDO &ROOHJIJH &RPPLWWHHV

&KDLU *OREDO +HDOWK $GYLVRU\ &RXQFLO

&KDLU OLOZDXNHH 5HIJLRQDO OHGLFDO &HQWHU 6WUDWHJILF
&KDLU *OREDO +HDOWK 'HSDUWPHQW /LDLVRQV SUHVH(
%RDUG OHPEHU OHGLFDO &ROOHJH 3K\VLFLDQV

0&3 )LQDQFH &RPPLWWHH

JURHGWHUW &UHGHQWLDO &RPPLWWHH

&KDLU *OREDO +HDOWK 3URJUDP $GYLVRU\ &RXQFLO
OHPEHU 'HSDUWPHQW RI OHGLFLQH 6HDUFK &RPPLWWHH OHC
JURHGWHUW OHGLFDO &ROOHJH -RLQW ODQDJHPHQW &DELQ
)DFXOW\ & DUHHU '"HYHORSPHQW $GYLVRU\ &RPPLWWHH OHG
&KDLU $G +RF &RPPLWWHH IRU 0 0 &XUULFXOXP
,QWUDPXUDO 5HYLHZ &RPPLWWHH 'HSDUWPHQW RI OHGLFLQ

,QWUDPXUDO 5HYLHZ &RPPLWWHH 'HSDUWPHQW RI )DPLO\ 0
‘LVFRQVLQ

&OLQLFDO 3UDFWLFH *URXS &RPPLWWHH OHGLFDO &ROOHJF
&XUULFXOXP DQG (YDOXDWLRQ &RPPLWWHH OHGLFDO &ROO
([HFXWLYH &RPPLWWHH RI WKH )DFXOW\ OHGLFDO &ROOHJIH

I1RPLODWLQJ &4RPPLWWHH OHGLFDO &ROOHJH RI :LVFRQVLQ

OHGLFDO &ROOHJH 7THDFKLQJ

0&: )DFXOW\TV (IIRUWV LQ /RZ DQG OLGGOH ,QFRPH &RXQWU
6HPLQDU -DQXDU\

30&:V ,PSDFW RQ WKH :RUOG )URP OLOZDXNHH :LVFRQVLQ
&OLQLFDO ,PPXQRORJ\ *UDQG 5RXQGV &KLOGUHQYV +RVSLW
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3*OREDO +HDOWK (OHFWLYHV :KDW WR &RQVLGHU ZLWK ,QW
(OHFWLYH 3UHSDUDWLRQ 6HSWHPEHU
30&:1V *OREDO +HDOWK (IIRUWV DQG 2SSRUWXQLWLHV IRU 31
3*OREDO +HDOWK ,PSDFW" '"HSDUWPHQW RI BHGLDWULFV 'LYL

3/RFDO *OREDO /HQV ([SORULQJ WKH ,PSDFW RI OHGLFDO 7U
*UDQG 5RXQGYV 'HFHPEHU

37KH 6WDWH RI 0&: *OREDO +HDOWK DQG 2SSRUWXQLWLHV IF
'"HFHPEHU

3*OREDO DQG /RFDO *OREDO +HDOWK” 1HXURORJ\ *UDQG 5RX
$'HYHORSLQJ D OHGLFDO (OHFWLYH LQ 1LFDUDJXD"™ 2UWKRSH
3*OREDO +HDOWK DW 0&:” )DFXOW\ &RXQFLO OHHWLQJ 2FWR
386 XSSRUWLQJ )DEXOW\TV *OREDO +HDOWK (IIRUWV™ $GPLQLV
S0LQLPL]ILQJ *O( *OREDO +HDOWK 5RWDWLRQ 5LVN" *UDGXDW

3 QMXU\ 3UHYHQWLRQ DQG ODQDJHPHQW LQ 5HVRXUFH /LPLW

$ QVLJKW DQG 'LUHFWLRQ *OREDO +HDOWK 1XUVLQJ" )URHG
s*OREDO +HDOWK 'HILQLWLRQV ,PSOLFDWLRQV ~ 3K\VLFDO 0
$3(VWDEOLVKLQJ 3DUWQHUVKLSY WR 3URPRWH *OREDO +HDOV
*OREDO +HDOWK 6HPLQDU 6HSWHPEHU

S3URPRWLQJ 'LYHUVLW\ DQG ,QFOXVLRQ ZLWK *OREDO +HDO\
3*URZLQJ D FDPSXV ZLGH *OREDO +HDOWK (IIRUW" )URHGWH
'LVFRQVLQ -DQXDU\

3*URZLQJ D FDPSXV ZLGH *OREDO +HDOWK (IIRUW"~ &KLOGUHC
:LVFRQVLQ '"HFHPEHU

3 *OREDO +HDOWK 3URJUDP DQG )DFXOW\ 3SDUWQHUVKLSV”™ :R
83*URZLQJ *OREDO +HDOWK 2SSRUWXQLWLHV" 1HXURORJ\ )DF.
0 *OREDO +HDOWK (OHFWLYHV IRU 0&: 6WXGHQWV" *OREDO

SORYH WRZDUG JOREDO KHDOWK FDUH ZKDW QHZ VNLOOV RLUL
'RFHUH 3DQHO -DQXDU\

S3DUWQHULQJ ZLWK )DFXOW\ WR *URZ *OREDO +HDOWK"™ "HSD
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3*OREDO %XUGHQ RI ,QMXU\ =~ 7KH &OLQLFDO DQG 7UDQVODW

S(WKLFDO &RQVLGHUDWLRQV RI 'HILQLQJ *OREDO +HDOWK %
+HDOWK -XQH

30&:fV *OREDO +HDOWK 3URJUDP $Q ([FLWLQJ 1HZ 'HYHORSF
3*UDQG 5RXQGV LQ ,QMXU\ IRU WKH ODVWHU &OLQLFLDQ 3DW
'LVFRQVLQ ODUFK

3:KDW LV WKH '"HILQLWLRQ RI *OREDO +HDOWK”™ 3K' LQ 3XEOL

S*OREDO %XUGHQ RI ,QMXU\ ~ *OREDO +HDOWK 3DWKZD\ 3UR.
3 QMXU\ 3UHYHQWLRQ DQG ODQDJHPHQW LQ 5HVRXUFH /LPLW
$*URZLQJ 0&:fV *OREDO +HDOWK 3URJUDP DQG 2SSRUWXQLW
+HDOWK 2UJDQL]DWLRQ 6WXGHQW ,QWHUHVW *URXS 1RYHP

3)DFEXOW\YV *OREDO +HDOWK (IIRUWV™ *OREDO +HDOWK 3DWK
(PHUJHQF\ OHGLFLQH *UDQG 5RXQGYV OHGLFDO &ROOHJH RI

+HDOWK 3ROLF\ DQG 3K\VLFLDQ $GYRFDF\" 0 6HOHFWLYH )C
YHEUXD U\

3$OFRKRO DQG DQG <RXWK %LJ SUREOHP ZLWK D +RVSLWDO
&KLOGUHQTV +RVSLWDO DQG +HDOWK 6\VWHP 0D\

S5HGXFLQJ WKH 3XEOLF +HDOWK %XUGHQ RI 6 XLFLGH $ 9LH:
%HKDYLRUDO OHGLFLQH *UDQG 5RXQGYV :KHDWRQ J)UDQFLVEFI

S3$OFRKRO 5HODWHG ,00QHVYV LQ WKH ('~ (PHUJHQF\ OHGLFL
'LVFRQVLQ DQG J)URHGWHUW +RVSLWDO 'HFHPEHU

$'HSDUWPHQW $GPLQLVWUDWRU 8SGDWH" (PHUJHQF\ OHGLF
'LVFRQVLQ DQG )URHGWHUW +RVSLWDO 2FWREHU

8)LUHDUP 5HODWHG ,QMXU\ O0\WKV 3K\VLRORJ\ (SLGHPLROI
+RVSLWDO RI :LVFRQVLQ 'HFHPEHU

3*XQVKRW :RXQGV $Q  QWHJUDWHG $SSURDFK WR D %LRVRF
&ROOHJH RI :LVFRQVLQ 1RYHPEHU

3:RXQG %DOOLVWLFV’ (PHUJHQF\ OHGLFLQH *UDQG 5RXQGYV .
JURHGWHUW +RVSLWDO -XO\

3, QMXU\ 3UHYHQWLRQ" (PHUJHQF\ OHGLFLQH *UDQG 5RXQGYV
JURHGWHUW +RVSLWDO -XO\

$(PHUJHQF\ OHGLFLQH 8SGDWH" *UDQG 5RXQGV /HFWXUH OH
- X0\
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BWHSKHQ : +DUJDUWHQ O
3)LUHDUP VXLFLGH 7KH :LWERQUAQOH(BHULHQFHOHGLFLQH 5F
&ROOHJIH RI :LVFRQVLQ $SULO

3& RPSUHKHQVLYH ,QMXU\ &HQWHU DW 0&:" (3, 6HPLQDU 6HU

S$GYDQFHG 7UDXPD /LIH 6XSSRUW~ ,QVWUXFWRU OHGLFDO .

3$FXWH 7UDXPD &DUH SUHYHQWLRQ" $,0 3URJUDP OHGLFD!

3(SLGHPLRORJ\ RI 8QLQWHQWLRQDO DQG ,QWHQWLRQDO ,QM
&ROOHJH RI :LVFRQVLQ *UDGXDWH 6FKRRO OLOZDXNHH :, )

2%DJV %HOWV DQG %UXLVHV' (PHUJHQF\ OHGLFLQH *UDQG
YHEUXD U\

SOHFKDQLVP RI ,QMXU\" 7UDXPD 1XUVH 6SHFLDOLVW &RXUVF
OLOZDXNHH :, -DQXDU\

3)LUHDUP ,QMXULHY DQG 'HDWKV ~ '"HSDUWPHQW RI (SLGHPLF
'LVFRQVLQ OLOZDXNHH :,

3)LUHDUP ,QMXU\ (SLGHPLRORJ\ ~ (SLGHPLRORJ\ VHPLQDU RI
'LVFRQVLQ OLOZDXNHH :, 6HSWHPEHU

33URSHOOHU ,QMXULHYV ~ )OLJKW IRU /LIH /HFWXUH OHGLFDC

SOHFKDQLVPV RI ,QMXU\" 7UDXPD 1XUVH 6SHFLDOLVW &RXUYV
OLOZDXNHH :, )HEUXDU\

S6FRSH DQG 1DWXUH RI WKH )LUHDUP ,QMXU\ DQG '"HDWK 3UF
OHPRULDO /XWKHUDQ +RVSLWDO OLOZDXNHH :, -DQXDU\

S9LROHQFH DV D 3XEOLF +HDOWK ,VVXH "~ )LUVW $QQXDO )RU
(WKLFDO ,PSOLFDWLRQV 6SRQVRUHG E\ WKH &HQWHU IRU (V
6WXG\ RI %LRHWKLFV DW WKH OHGLFDO &ROOHJH RI :LVFRQV

8, VVXHV &KDOOHQJHV RI *XQVKRW :RXQG 5HVHDUFK” - 'H
BURIHVVRUVKLS SUHVHQWHG E\ WKH 6HFWLRQ RI 7UDXPD (I
'LVFRQVLQ WKH $PHULFDQ 7UDXPD 6RFLHW\ :LVFRQVLQ 'LY
DQG )OLJKW IRU /LIH OLOZDXNHH :, 1RYHPEHU

) LUHDUP ,QMXULHV DQG 'HDWKV (SLGHPLRORJ\ DQG 3UHYH(¢
&ROOHJH RI :LVFRQVLQ OLOZDXNHH :, 1RYHPEHU

S3DWWHUQV RI ,QMXU\ DQG 2SSRUWXQLWLHV IRU 3UHYHQWLF
OLOZDXNHH :, ODUFK

37UDXPD 6\VWHPV :KHUH 'RHV (PHUJHQF\ OHGLFLQH )LW ,Q"’
&ROOHJH RI :LVFRQVLQ OLOZDXNHH :, 'HFHPEHU

3:RXQG ODQDJHPHQW °~ OHGLFDO 6WXGHQW /HFWXUH :RUNVK
'"HFHPEHU
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S37UDXPD 6\VWHPV KR :KDW :KHUH"" 6XUJHU\ *UDQG 5RXQ(
', 1RYHPEHU

3)LUHDUP ,QMXU\ DQG 'HDWK 3UREOHPV LQ WKH 8QLWHG 6WEL
‘LVFRQVLQ )LUHDUPV 6HPLQDU -DQXDU\

3, QMXU\ SBUHYHQWLRQ °~ 'HSDUWPHQW RI BHGLDWULFV 5HVHD
OLOZDXNHH :, -DQXDU\

3203 6WXGHQWYV *

%LRVWDWLVWLFV (SLGHPLRORJ\ &RXUVH )LUVW <HDU OHGL

, QWURGXFWLRQ WR &0OLQLFDO OHGLFLQH /HFWXUH -XQLRU O
$GYDQFHG 7UDXPD /LIH 6XSSRUW ,QVWUXFWRU 6KRFN /HFWX

$GYDQFHG &DUGLDF /LIH 6XSSRUW ,QVWUXFWRU $LUZD\ 0DQ
'LVFRQVLQ -XQH

%LRVWDWLVWLFV &RXUVH /HFWXUHU )UHVKPDQ 6WXGHQWYV

3$OFRKRO DQG +HDOWK (PHUJHQF\ OHGLFLQH 9LHZ IURP WKI
(PHUJHQF\ OHGLFLQH *UDQG 5RXQGV OLOZDXNHH :, 'HFHPE

37KH (SLGHPLRORJ\ RI )LUHDUP '"HDWKV DQG ,QMXULHYV 6 XL
+RVSLWDO OLOZDXNHH :, -XO\

$)LUHDUP '"HDWKV DQG ,QMXULHV /HVVRQV IURP WKH V DC
OHGLFDO &ROOHJH RI :LVFRQVLQ $OXPQL &HQWHU OLOZDXNI

SOHFKDQLVPV RI ,QMXU\ 7UDXPD 1XUVH 6SHFLDOLVW &RXUYV
3)LUHDUPV DQG &KLOGUHQ &KLOGUHQ V +RVSLWDO RI :LVFF
, QWURGXFWLRQ WR $GYDQFHG &DUGLDF /LIH 6XSSRUW -XQlI
'RXQG ODQDJIJHPHQW &RXUVH -XQLRU 6WXGHQWYV *+ SUHYV

%DVLF 7UDXPD /LIH 6XSSRUW &RXUVH 'LUHFWRU

% ,%/,2*5%$3+<

2ULJLQDO 3DSHUYV

'RYH $ .DOOLHV .- +DUJDUWHQ 6 7RPDV & $ OLOZDXNHH
OHGLFDO -RXUQDO

7RPDV & : )XPR 1 .RVWHODF & $ )O\QQ 2T%ULHQ . /HY
7UHQGYV LQ ILUHDUP SUR G X F3WLHRYCH Q O G YIHRUDHHIBU FF LGOHD W k
M \SPHG
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7LPPHU OXULOOR 6 & 6FKURHGHU O ( 7UHYLQR & *HLHU
6 +ROHQD ' GHOR\D O OLOLD GH5RRQ &DVVLQL 7 $
JLUHDUP 9LROHQFH 6XDPDYRXUEBUYH MDMHXVXEZJ

6FKQHLGHU 5 - :LOOPDQ - +DUJDUWHQ 6 /JLQNLQJ
BWUHQJIJWKHQ %LF\FODQWSRWDWERSRIMWIHDIUFK 5HFRUG

.RKOEHFN 6 $ 4XLQQ . GH5RRQ &DVVLQL 7 +DUJDUWHC
3 fYH *LYHQ 8S° %LRSV\FKRVRFLDO )DFWRUV 3UHFHGLQJ
2UWKRSV\FKLDWU\ $GXBVO\ES R Q3 L@RILSKED L F D W RRIQV

7LPPHU OXULOOR 6 & 6FKURHGHU O ( 7UHYLQR & *HLHU
6 +ROHQD ' GHOR\D O OLOLD GH5RRQ &DVVLQL 7 $
JLUHDUP 9LROHQFH 6Xx80EY6RUXDUH $ 5HYLHZ

*LUDVHN ' & +DUJDUWHQ 6 SUHYHQWUR@ RO DPQBQPH

6DNUDQ -9 +DUJDUWHQ 6 5LYDUD ) 3 &RRU-GD®DW

6HSW 9ROXPH 1XPEHU

(KUOLFK 3 ) 3XOFLQL &' 'HB6RX]D + * +DOO 0 $QGUHZ

-$ )OHHJOHU (: -HIILUHV .1 *R\DO 0. +DUJDUWHQ &6

JLUHDUP DQG ORWRU 9HKLFOH 5HODWHG ,QMX ULQHY 6 XUUHNX B 6
GRL 6/% 2Q0LQH DKHDG RI SULQW 30,

'\OHU % $ <RXQJ + 0O +DUJDUWHQ 6 : &DKLOO -
V\VWHPDWLHAJDMMDHZH G WDDF

.RKOEHFN 6 6FKUDPP $ GH5RRQ &DVVLQL 7 +DUJDUWHC

4XDOLWDWLRX QODORYV I58KLPIPGI 4 HD OVBR O X P H ,VVXH
%DUURQ $ +DUJDUWHQ 6 ‘HEE 7 *XQ YLROHDFKH @

DQG OHDUQLQJ LQ PHGLFLQH

"XQWRQ = 5 .RKOEHFN 6 $ _/DVDUHY O 5 9HDU & 5
UHSHDOLQJ WKH KRXU PDQGDWRU\ ZDLWLQJ SHULRG RIQY K1
VXLFLGH UHVHDUFK

.RKOEHFN 6 /HYDV 0 +HUODQGH] OHLHU - +DUJDUWHOQ
SUHYHQWLRQ XVLQJ WKH GLIIXVLRQ RI LQQRYDWLRQ MDKRIKRI
3UHYHQWLRQ

'XQWRQ = +DUJDUWHQ 6 .RKOEHFN 6 2VPDQ ) +
KLVSDQLFV L@ :LMFRRYVLQQ PHGIBFD® MRXUQDO

.RKOEHFN 6 GH5RRQ &DVVLQL 7 /HYDV 0O +DUJDUWHQ ¢
OXOWLGLVFLSOLQDU\ GDWD VKDULQJ IRU FRPP X Q,LQW XYJ\ RIOUH
6 XSSO $ $

ODUWLQ ., % +DUJDUWHQ 6 7KH DQW L$HADFANRL FSUR
(PHUJHQF\ OHGLFLQH
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OF'RXJDOO 6 $QQDSXUHGG\_3 O0DGLUDMX 3 )XPR 1 +
2YHUGRVH 5HDGPLVVLRQ DQG 2SLRLG 8VH({(V.RWGEH® ZWWR Q@0
%LJ 'DWD 9%ISJ 'DWD C(((

+DUJDUWHQ 6 7 KV %W X QQHVR X U-GIDEOD R IU LU JHQF\ OH

.RKOEHEN 6 +DUJDUWHQ 6 &DVVLG\ / $JH DQ(
OL[HG OHWKRG®G-V 5HYLHZ

=RVHO $ .RKOEHFN 6 'DYLV & 6 OHXUHU / +DUJDUW
SUHYHQWLRQ , BORWL BU WXHQMISR Q

.RKOEHFN 6 )XPR 1 +DUJDUWHQ 6 6\WWHPV &KDQJH
'LVFRQVLQ &RXQWXBHS5SURFARQWLRQ

%RQN & :HVWRQ % 'DYLV_& %DUURQ $ OF&DUW\ 2 +DUJDUV
RI 3BHQHWUDWLQJ ,QMX BUNHKRIVSLW D[ K P& H WHEIFY HAD U H
|21

+HUQDQGH] OHLHU - $NHUW % =KHQJ & *XVH & /D\GH 3 +Dl|
DQG 9LROHQW 'HDWKV OHWKRGV DQG 3URWRRRO 3B H&BIHIAD
L L

+DUJDUWHQ 6: /HUQHU (% *RUHOLFN 0 %D YHROHEGHBERRQ .
%LRSV\FKRVRFHMVMHUQHBRYXHQDO Rl (PHUJHQF\ OHGLFLQH ,QV
3RSXODWLRQ +HDOWK

/JHYDV 0 +HUQDQGH] OHLHU - .RKOEHFN 6 3LRWURZVNL 1 +
'DWD RQ 9LROHQFH LQWR WKH (PHUJHQF\ 'HSDBWPARW $ )H
RI 7UDXPD ADX\U\VX@H + 9RO  + ,VVXH

5DMDQ 6 %UDQDV && +DUJDUWHQ 6 $OOHJUDQWH -3 )XQGL
+HDOWK DQG 6D K-PWM\UR F DMK HRIXDMDIDR(®PRY 3XEOLF +HDOWK
YHE GRL $-3+ 30,

+DUJDUWHQ 6 )LUHDUP ,QMXU\ LQ WKH 8QLWHG 6WDWHV (I
%LRSV\FKR YV RBRLD OQ VD WR'BIW G GRL 0
2FW 30,

WRHPHQ (0 5RVHQ 7 6FKLURR -& &ODUN 6 OXOFDUH 05 6W

06_ +DUJDUWHQ 6 3KRWRJUDSKLQJ LOMXULHY LQ WKH DFXWI

VWDQGDUGL]HG SURWRFRO IRU UB¥FBEOUPK OIROH®VLFV DQG
'RL DFHP (SXE $SU

5RHQ 7 +DUJDUWHQ 6 )ORPHQEDXP 1( 30DWWV 0LOOV 7) i
'HSDUWPHQW 7RZDUG D PXOWL $3UYRPSOUQHE WHBP EWVHG

*XVH &(_+DUJDUWHQ 6 /LPLWDWLRQV RI WUDYHO GDWD IRU
,QWHUQDWLRQDO 6RFLHW\ IRU &KLOG DQG $GROHVFHQW ,QM

9X $ 'XEHU +& 6DVVHU 60 +DQVRWL % /\QFK & .KDQ $ -RK
(PHUJHQF\ &DUH 5HVHDUFK )XQGLQJ LQ WKH *OREDO +HDOW|
$FDGHPLF (PHUIJHH{FHPEHILFLQH
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O\HUV 65 6DOKL*LOVRHURHWHKWRWUD $ .UDXV $ .HOO\ -- +I
'"HVFULELQJ $FFHVV WR (PHUJHQF\ &DUH LQ 6WDWHYV 8VLQJ
$FDGHPLF (PHU BR®ARAPIH G LIV I * 6HSWHPEHU

+DQOLQ (5 'HOJDGR 5HRDBYMUNVHBAWBQHDUELPY 5 )DOO 5LVN DQ
$VVHVVPHQW LQ DQ 20GHU $GXOW /DWLQR 3RSXGDWRLBV$ O
LQ &RPPXQLW\ +HDOWK 3DUWQHUVKLSYV S5HVHDUFK (GXFDWI

.RZDOHQNR 7 *RUH 5 6DFKV &6 %DUDWD ,$ *DWHV ' +DUJD
OF&ODLQ $ &XQQLQJKDP 50 :RUNSODFH 9LROHQFH LQ (PHU
'"LUHFWRORUQMD O Rl (PHUJHQF\ OHGLFLQH

*DOYLQ 6 5REHUWVRQ 5 +DUJDUWHQ 6 ,QMXULHV 2FFXUUL
SRWDWLRQV $ 6WUDWHJ\) BWRZD WGN\G DBIKMGHL]LQJ 6D IHW\

"HEE 7 LQWKURS $ .OLQJEHLO ) +HLQ / &]JLQQHU 0O &KULV
SURIHVVLRQDO $SSURDFK WR 7HDFRKQLNE R X0OM GUK-HD OL VRIXOW @I DRI

6FKORWWKDXHU $( *XVH_&( %UL[H\ 6 &RUGHQ 7( +DUJDUWt
$VVRFLDWHG ZLWK $OFRKRO &KLGB 3BVUMNQ@IHHE ,QMXU\ DQG
oDU

9LOODYHFHV $_&KULVWLDQVHQ $ +DUJDUWHQ 6: 'HYHORSL
BUHYHQWLRQ $ (RGHULWBHRBRWRE® Q

BULEEOH -0 )RZOHU () .DUPDW 69 :LONHUVRQ :0 *ROGVWHI
,QIHFWLRXV 'LVHDVH 2XWEUHDNV WR WKH 3XEOLF 7KURXJK /
SRWHQWLDO '6SPRNWHIHRIS®IH-LQH DQG 3XEOLF +HDOWK 3UHS

5XQ\DQ &: +DUJDUWHQ 6 +HPHQZD\' 3HHN $VD & &XQQLQJ
&DOO WR $FWLRQ LQ 6XSSRUWSRI -, QMNY\0MRBQWURO 5HVHDUF

+RXU\ ' &XQQLQJKDP 50 +DQNLQ $ -DPHV 7 %HUQVWHLQ (
(PHUJHQF\ '"HSDUWPHQW )>XRNUDHD 6 HR/IHPRDER YFPURIRIE MG H V

TRQHOODWR '- *XVH &( +DUJDUWHQ 6: ,QMXU\ '"HDWKV RI 8
SUREOHPDYHO OHG

‘DQWD %7 6FKORWWKDXHU $( *XVH &( +DUJDUWHQ 6: 7KH ¢
3RSXOOWERQVLQ OHGLFDO -RXUQDO

+DQUDKDQ 5 /D\GH_ 3 =KX 6 *XVH & +DUJDUWHQ 6 7KH $VV
BHYHULW\ LQUOLIVER QWM®U\ 3UHYHQWLRQ

&XQQLQJKDP 5 .QR[/ )HLQ - +DUULVRQ 6 )ULVFK . :DOWRC
6: %HIRUH DQG $IWHU WKH 7UDXPD %D\ 7K#HQ QU(IPHRIQVOHRSQ F
$SULO

OHLVHO =) +DUJDUWHQ 6 9HUQLFN - $GGUHVVLQJ 3UHKRVS
3UHYHQWLR Q@ UHKR ERIQWIUROPHUJHQF\ &DUH

/ID\GH 30 OHXUHU /1 *XVH &( <DQJ + /DXG 3 OHXUHU -5 *UX
&RQILGHQWLDO 3HUIRUPDQFH JHHGEDFN DQG 2UJDQL]DWLRQ
6DIHW\ 5HVXOWV RI HC5DDEGRIFL LMG3DWIHRW@EDIHW\ 1HZ 'LU
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$SSURDFKIFUWIXEOLFDWLRQ 1R $XIXVW 9RO &
$IJHQF\ IRU +HDOWKFDUH 5HVHDUFK DQG 4XDOLW\ 5RFNYLOC

BULEEOH -0 7URZEULGJH O- .DPDW 69 )RZOHU () *ROGVWHL
79 1HZV $ 3ULPH 7LPH 2SSRUWXQLW\ IRU BUHYHQWLRQ 0D\

3DQ 6 +DUJDUWHQ 6 =KX 6 B&FHKIRRHOV Bb % R XOU®D XK VLD DI Ri O\

*XVH & &RUWpPV / +DUJDUWHQ 6 +HQQH-V7+D)DNCD OHIAQ M XULF
=+

3KHODQ 0% )DOLPLUVNL 0(_6LPSVRQ &]LQQHU 0/ +DUJDUWHF
FRQWURO DQG SUHYHQWLRQ FXUULBXOXD\LRUXG E B WILWRIG X D W

+HQJ . +DUJDUWHQ 6: &UDYHQ $ /D\GH 3 =KX 6 ORWRU YH
&RQIOLFW %HWZHHQ +HDO VB BRRPQW B0 FOKREO BWP5LVN 8VH

&RUWHYV /O +DUJDUWHQ 6: +HQQHV +0 5HFRPPHQGDWLRQV
WUDYHDHDWHO OHG

=KX 6 /D\GH 3 *XVH & /DXG 3 3LQWDU ) 1LUXOD 5 +DUJDU
YHKLFOH fYfRUHDMKADWQ -RXUQD®SRLOBXEOLF +HDOWK

$0O0OHQ 6 =KX 6 6DXWHU & /D\GH 3 +DUJDUWHQ 6 $ &RPSU
ZLWK ,QMXU\ DQG +RVSLWDO $GPDGWPRGV(PHWZ HDWDO0 R G GFR

*O\WWFK 5/ +DIHH& /+DUJDUWHQ 6: :LVFRQVLQ V YLROHQW GH
UHVSRQGLQJ WR LVFRQVLQ V YLROHQW GHDWKYV

/D\GH 30 OHXUHU /1 *XVH &( OHXUHU -5 <DQJ + /DXG 3 .Xk
LQMXU\ LGHQWLILFDWLRQ $&/Y.DQ ARV BEQVBDO IGH. § WK ®LIHWE D)W
,PSOHPHGWDMWIREOLFDWLRQ 1R YHEUXDU\ 9RO
+HDOWKFDUH 5HVHDUFK DQG 4XDOLW\ 5RFNYLOOH O

OHXUHU -5 OHXUHU /1 *UXEH_- %UDVHO .- OF/DXJKOLQ & +|

SHUIRUPDQFH IHHGEDFN DQG HYLGHQFH EDVHG HGXFDWLRQ]|

SUHYHGWYRPQFHY LQ 3DWLHQW 6DIHW\ 3$UR#P SXEGIDADAKLRQ |
YHEUXDU\ 9RO SS $JHQF\ IRU +HDOWKF

o

3DQ 6 &KHQ ( =KX 6 /D\GH 3 3LUUDOOR 5 +DUJDUWHQ 6 (

,QMXU\ LQ &KLQD &KLQ - (PHUJ OHG

6DXWHU & =KX 6 $00OHQ 6 +DUJDUWHQ 6 /D\GH 3 ,QFUHDVI
'LVFRQVLQ ORWRUF\FOLVWYV

6KLIIOHU 7 +DUJDUWHQ 6: :LWKHUV 5/ 7KH EXUGHQ RI VXLF
\R XVWOK

9HUQLEN -6 2f%ULHQ 0 +HSEXUQ /0 -RKQVRQ 6% :HEVWHU
XQGHWHUPLQHG ILUHDUP UHODWHG GHDWKY D SUHYHQWDE!
B3UHYHQWLRQ
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6WHSKHQ : +DUJDUWHQ 0
OLOQH -6 +DUJDUWHQ 6: .HOOHUPDQ $/ :LQWHPXWH *- (IIH
VDIHW\ I$DW KRHYD QNG U\

+DUJDUWKHK BK\VLFLDQTV 5ROH LQ DHIGY FQPH @GR @POIOFONSD®@
2FW 'HF

XKQ (0 1LH &/ 21%ULHQ O( :LWKHUVO0L/VVLQW MAMWWN DY J H WU
FRPSDULVRQ RI EX\EDFN DQG XDWBWHYH QMWIODQVHG JXQV

/ID\GH 3 0DDV / 7HUHW 6 %UDVHO 3DWIKHQW GRUEW) (+IRWIMDW
RQ OHGLFDGBQ®MXULHYV

+DUJDUWHA® BQG FRSV $ FROODER WML QPHRIJU BRGOLGLQJ S|
+DUJDUTKHUHIB:VKRWY WZR GHDG ILYH HUSRQVYPROQH OX® $
&RUWHY / +D3IIDYMAHQLEH FDUH LQ WKH HPHUJHQF\ GHSDUW
HPHUJHQF\ GHSDUWPHQW EDVHG LQWHUY HQMBLRQW @K BDW DB
$FDGHPLF (PHUJHQF\ OHGLFLQH

1LH_ & +DUJDVRMRI@VEQ QHHGY WR VXSSRUWLEHD\EK- LQYHVWL
%UDVHO ._ /D\GH 3YBDXDOBMLWRBQR6:(UURU OHGLFLQH $SSOLFD

$FDGHPLF (PHUJHQF\ OHGLFLQH 1RYHPEHU

+DUJDUWHQ 6: .XKQ (0 OHUF\ -$ :IBWKFLWGAH5JXQVH ZK\ FROWL
LQIRUPQWXRQ3UHYHQWLRQ

%DUEHU & +HPHQZD\' +DUJDUWHQ %&D CHD WIRUPDRNG $R 1$]D DJ
VIVWHP RQ IL$RDUPXEQMK UYHDO W K

+RRWPDQ -0 $QQHVW -/ OHUF\ 1DVWLRQDO MDD WLPODWHY &I QF
LQMXULHY RWKHU WRDNXQ J@RVARW ZRXQGYV

&LVOHU 5% +DBXYEDULWHKO BOWK VWUDWHILHY WR UH®XFGI DQG
GHDWK LQ :LVFRQVLQ D:Q6 0XQHBEDXNHH &RXQW\

'LWKHUV 5/_0HUF\ -$XEOUBKHWDIONK: $ VXFFHVVIXO SDUDGL.

OLOQH - +DUJDQUGMKQ &DIHW\ IHDWXUHV 78 DUHPYOL H,2 MRXW \S K \Q/1
&ULWLFDO &DUH

9HUQLFN -6 OHLVHO =) 7HUHW,6GL®Q®W HN R Z UKD U XV @ D6V
RI WZR VDIHW\ GHYLFHV WKDW FDQ UHGXPHUWRA BL3XEILFQ

OLOQH - +DUKBIUMWDQ GDELOLW\ RI HIWULQVLF KDQGOXQ ORFI

'ROII 0 3LUUDOOR &W UHMUIWKHHQ@ BFHPHUJHQF\ P HESW WIQQHHU Y/ E
PRGIGDG (PHUJ OHG
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6WHSKHQ : +DUJDUWHQ O
JUHHG /+ 9HUOLEN 36 HYHQWIURMHRIGILUHDUP UHODWHG LQM X
SURGXFW RULHBM@IOLWMWER DS &8ORQDERKY RI 1RUWK $PHULFD

YR[ - 6WDKOVPLWK / S5HPLQJWHRH 3 VFRPQXWLD HDHIDUPVHIDOD W
VI\VWISP - 3UHY OHG 6

7THUHW 63 'HIUDOQOFHVFR 6 +DDBDQWHQQYVVDRIW QUYREFELHQFH
7THEKQRORJ\

ODQQHQEDFK 0 +DUJDBWHRK&RO XKHOBPRIPI LQMXUHG SDWLH
\HDUSFDG (PHUJ OHG

<RJDQDQGDQ 1 3LQWDU )$__.XPDUHVQDP&FOPQPOQY LYV RDUJIDL
3HQHWUDWLRIWQDE R 7UDXPD ,QMXU\ ,QIHFWLRQ &ULWLFI

+DUJDUWHQ 6: +DVNLQV / 6WHKOVPLWK / &KDWWHUMHH %
3 .DUOMRIKHDUP UHODWHG GHDWKYV DQG&KERUILYWIDAL]DWLRQV
5HSRUW 6HSW

B3ROORFN *_ _%UDG\: +DUJDUWHEESRIMHEHPYBVRQ&NIHYMWUH&7E\
EUDG\FDUGLD $ UH$SRD® (RHWKWOHB FDVHYV

7\PXV 7$ 271%ULHQ 0(: AMFRIDUWLWQHIQWHDUP LEWXHIO RIKRIVGIWO O
$ FRPSDULVRQ Rl PHGLFDOOH[DPLQHU FRURQHU GDWD

+DUJDUWHQ 6: $QGHUVRQ AUDPBAEHU 8 B FURRJHDON DIWHU F
E\SDVV VXUZJBWDYHO OHG

+DUJDUWHQ 6: .DUOVRQ 7$ 27% U L&KD 00 FADHUFIRAMLF V4 RH EIEW
LQYROYHG LGOPWDOLWLHYV

OHOGRQ 6 +DMIDPWRYRBRXYVY LQMXOLHV RI WKH ZULVW

:DQJ &KHQJ 5 '"LOOLJ . %XWKLH ( *LOVRXXEOLBFHKOHMHYW K +D U
VWUDWHILHYV LR NXGXAHDRBHOHPWKVHEQVOLOH BBXWHRBD UF\R XQ \
OHG -

3LUUDOOR 5* :ROIl 0 6LPSMRQVIV+RIUDRUVOMHBEQDWLRQDO
SURJUB®RQ (PHUJ OHG

+DUJDUWHQ 6: 0 RDWPOWRBKLFOH FUDVKHV DQ&\VHBMD BN WV
SURFHGXUHV FKDUJH¥QQQBHWRFXPEHQWDWLRQ

. HOOHUPDQQ $ &RRHDY & HWCLEGEDLG UHFLISHH QWWV-VOR®R XW S
SS

+DUJDUWHQ 67 UMTPBWLHQ PRWRU YHKLFOH D QmDIQUWHIVUIRGHD'
HIDPLQLQJ SUHYHQWIHEQ-VWUDWHJILHV

*DUULVRQ +* 5XQ\DQ &: 7LQWLQDOOL -( %DUEHU &: %RUGC
+% (PHUJHQF\ GHSDUWPHQW VXUYHLO® BQURISRYD & [[RRIL Q VDI
VWUDWB® (PHUJ OHG



Case 3:23-cv-00209-SPM Document 185-3 Filed 05/10/24 Page 58 of 78 Page ID #4987

BWHSKHQ : +DUJDUWHQ O
$XIGHUKHLGH 7 $SSUDKDPLDQ & ODWHHU - 5XGQLEN ( 0DQ
+DUJDUWHRHBJHQF\ DLUZD\ PDQDJH®BIQWPHY KDBGLQJ YLFWL

.HIHU_03 +DUJDUWHDPW®WK HH@W]HQLVFKDUJH IURBQMPKH HPHU.
(PHUJ OHG

+DUJDUWHQ 6: .DUOVRQ 7 ®RWRUERD® $5BBKDPHUQLYMXUL
(QXPHUDVBLIHRYHQQWEBDRXPD

+DUJDUWHIX BN SUHYHQWLRQ $ FUXFLMY ®\WWSBEFW RI WUDY H ¢
OHOGRQ 6 +DH#LIDSOMHP 6r:DFEXXP WRLOHW V- BQ7XNQYPRPREQ WU
%HUQVWHLQ ( *ROGIUDOQN /5 .HOOHUPDQ $/ +DUJDUWHQ 6:
&DUDYDWL 0( . ISKKEHQ B KHWOMK DSSURDFK WIRUWHMHKUHIHQF)\ |
WZHQW\ ILUVFD GHE WXL OHG

‘HHVQHU &/ +DUJDUWHQ 6: $HPWDKDPKDQGKRIRHOVARXE\ SDW
VHWWLQJIRUKSURLPOH\ $QEYREWLREG

+DUJDUWHOX B8\ FREDGURPM UJ OHG

+DUJDUWHQ 6(PHARXKEY DLU PHGLFDO WUMWRKIRYWWRI 8QLWH
$LU OHG -

+DUJDUWHQ 6;Q MXUOVWROWURO $ FUXFLDQPIMSIHEMG R CHRH U .
1 $PHU

IDPEUHEKW &- +DXQWULWMNHOHODWHG LQMXULHY DQG GHDWKYV
SUREOHP DQG D IUDPHZRIUN ORSH BQHYWHWOQWGEGRQ

:DONHU % +DIQRWWHQ 6UXJ URDOOCPMWG GHI® WK

+DUJDUWHQ 6: 5REHUWYV 0- $QGHUVRQ $- &DQFHU 3UHVHQV
)DLOXUH RI 3ULPDU\ &DUH $P - (PHUJ OHG

+DUJDUWYHQLODELOLW\ RI VDIHW\ GHYLFHYV 1WQY O HHHWGD,@Q WB U Q

+DUJDUWHQ 69RODUHPHWDFDUSDO SKDODQJHPIOVMRGQW GLV(
LQMX$RQ (PHUJ OHG

%DNHU 7 +DUJDUVBIPE FBX QWXISG/ IGAHD® G6  $ P HIKLERDLGFV + G \DL.@QW KR Y H
5HSRUWYV

*UXQHUW %. +DUJDUWHQ 6: ODWORXBUIBGEDWIMH YD GOH) RC
SVI\FKRORJLFDO VF UHHQUAQHDLQXG DROUN H: $ @ B O

+DUJDUWHIWHUQDWLRQDO WUDYHO DQG PRWRU YHKLFOH FU
SUHYHOQWLYRQOHG ,QWHUQWO

+DUJDUWHQ 6: OBDLGIQH\D:3Q :LVFRQVLQ R® UHYLHZ R
FKHPRSURSK\@®HDGLV
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6WHSKHQ : +DUJDUWHQ O

+DUJDUWOGIQ WHUUDLQ YHKLFOH PRUWDOLW\ BOHUV-FRQVLQ §
(PHUJ OHG

+DUJDUWHQ 6: %DAYHUYHDXSWWOOLWLHY Rl 8QLWHG 6WDW
$Q DQDO\VLV RI GHDWKYV U$®P WA WRHIQWHUQDWLRQDC

*XSWLOO .6 +DUJDYRHOLBED QXWNBYHO GHDWKY LQ OH[LFR &
VWUDWHMWV OHG

+DUJDUWHQ 6: %DINVHDUUY GH DMHKWY D Q GUPPHHOL PBIG WFUQMHOH U
3URFHHGLQJV Rl WKH )LUVW &RQIHUHQFH RQ ,QWHUQDWLRQ

+DUJDUWHQ 6):D WoDMHULEY LQ WKH 3HDFH &RUSMO0% UHWURV S

%22.6 &+$37(56 0212*5$3+6 121 3((5 5(9,(:(' $57,&/(6

.RKOEHFN 6 SHGHUVRQ / +DUJDUWHQ 6 "HILQLQJ *X
JUDPHZRUN $ 3XEOLF +HDOWK $SSURDFK ,Q *HIIQHU 5 K
9DXJKDQ (GHQ 9 9LHWK 9 HGV +DQGERRN RI Y QWHUSHU
6SULQJHU &KDP KWWSYV GRL RUJ B

.H\WWRQH -6 .R]JDUVN\ 3( JUHHGPDQ '2 1RWKGUXIW +' D¢
,QMXULHV DQG _QMXU\ 3UFGLMQAWRIOR PO BHDYM® OHGLFLQH

<RQDV 0$ )UDWWDUROL 6 /LOOHU .' &KULVWLDQVHQ $ *LHC
$GROHVFHQW ,QMXU\ 3UHYHQWLRQ DQG &RQWURO 5HVHDUFK
BUHYHOWLRQ IRU &KLOGUHQ DQOG $GROHVFHQWY 5HVHDUFK
+HDOWK $VVRFLDWLRQ 3ULQW ,661 _ (OHFWURQL

+DUJDUWHQ 6: /HUQHU (% ,QMXU\ 3UHYHOWLRQ DQG &RQWL

+DUJDUWHQ 6: ,QMXULHY DQOG ,OMXU\ 3UHYHQWLRQ ,Q +HDC

5XQJH - +DUJDUWHQ 6: , QM XU\ SBUHYHOWLRQ DOG &RQWURC(
SUDFWLFH ODU[ - +RFBMEHWLRME® 9ROOVSS

+DUJDUWHQ 6: *UHQIHOO 5 7UDYHO UHODWHG .QMXULHV (S
7UDYHO OHGLFLQH DQG +HDOWK +/ 'X3RQW 0' DQG 5 6WHIIH

JUHHG /+ 9HUQLEN -6 +DUJDWHQ 6: SBUHYHQWLRQ RI )LUHD
<RXWKV $ 3URGXFW 2ULHOQOWHG $SSURDFK _,Q 3HGLDWULF ¢

5XQJH - +DUJDUWHQ 6: L,OMXU\ &ROWURO ., Q (PHUJHQF\ OF
5RVHQ ¥®WBIGNIO®RVE\ 9RO SS

.DUOVROQO 7 +DUJDUWHOQ 6: SHGXFLOQJ OMXU\ DQG '"HDWK $
5XWJHUV 8QLYHUVLW\ 3UHVV

+DUJDUWHQ 6: *XUVX .* 7KH 7UDYHO 5HODWHG .QMXULHV (
RI 7UDYHO OHGLFLQH DQG +HDOWK + / 'X3RQW 0' DQG 5 6V
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6WHSKHQ : +DUJDUWHQ O

+DUJDUWHQ 6: :LOOLDPV -0 ,QMXU\ 3UHYHOWLRQ DQG WKH
/LIH 6XSSRUW IRU 3DUDPHGLFV DQG $GYDQFHG (06 3URYLGH
(G $PHULFDQ &ROOHJH RI (PHUJHQF\ 3K\VLFLDQV %UDG\

6ZDUW */ +DUJDUWHQ 6: (PHUJHQF\ '"HSDUWPHQW ODQDJHP
,Q SKDUPDFRORJLFDO 7KHUDSLHV LQ 'UXJ DQG $OFRKRO 'LV
1HZ <RUN

ODUWLQH] 5 *DUGQHU - HW DO 3$SSO\LQJ DQ ,QMXU\ &RQ\
SHODWHG ,QMXULHV $PHULFDQ &ROOHJIH RI (PHUJHQF\ 3K\V

+DUJDUWHQ 6: 7KH (SLGHPLRORJ\ Rl ZUDYHO 5HODWHG 'HEC
DQG - .H\WWWRQH HGV $PHULFDQ +HDOWK &RQVXOWDQWYV

6KHULGDQ '3 :LQRJURQG ,5 HW DO 7KH 3UHYHQWLYH $SSUF
3XEOLVKLQJ

&200(17%$5< (',725.%$/6 $1' /(77(56 72 7+( (',725

7KHUHVH 6 5LFKPRQG 3K' 51 6WHSKHQ : +DUJDUWHQ 0' ¢
BWUHQJWKHQLQJ WKH 5ROH RI WKH 1,+ LQ WK$D $ L, QMDHIPQ DICR

OHGLFLQH 22Z MDPDLQWHUQPHG

3XOFLQL & ' +RIIPDQ - $ $OSHUQ (5 &KDXGKDU\ 6 (Kl
0 . +DOO O -HIIULHV .1 O\HUV 50 G6KHHKDQ .0 =DPL
$SSURDFK WR &KLOGHRR® MHBIHNVUP KOWMWWKSM.- HWGRL RUJ S

+DUJDUWHQ 6WHSKHQ : /HUQHU ( %URRNH *RUHOLFN ODU
6DUD &RPPHQWDU\ *XQ 9LROHQFH $ %LRSV\FKRVRFLDO 'L

+DUJDUWHQ 6 0&-%$7/%$17% (GLWRULDO 'U 6WHSKHQ +DUJDU
OLOZDXNHH &RPPXQLW\ -RXUQDO ODUFK

+DUJDUWHQ 6: (GLWRULDO )LUHDUP ,QMXU\ LQ WKH 86 (IIHF
%LRVRFLBQQDBWRUV QWHUMFO OHGLFLQH

+DUJDUWHQ 6 5HIOHFWLRQV RQ$PDGHRADE YPRIUJHQBL QHBLG L
+DUJDUWHQ 6 5HIOHFWLARD®BH R QFD( PV YHEXR W GQFLQH

+DUJDUWHQ 6 2SLQLRQ (GLWRULDO 7KH *OREDO %XUGHQ R|
-DQXDU\

+DUJDUWHQ 6 5HIOHFWLRPNGRI® LA P HQJ MEFH BoEHESLVALGH

+DUJDUWHQ 6 +DOYHUVRQ - 2SLQLRQ (GOWRIDLOMHBHGXFLQ
-RXUQDO 6BQWLQHO

*XVH & +DUJDUWHQ 6 &RUUHVSRQGHQFH /LPQWRUALRQV RI
3UHYHQMERQD U\
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BWHSKHQ : +DUJDUWHQ O
+DUJDUWHQ 6 ODUWLQ ,%. +DXVZDOG 0 +LUVKRQ -0 ([HFXV
(PHUJHQF\ &DUH + :KDW 'R :H 1HHG WR .QRZ WR $GGUHVV WK
$FDGHPLF (PHUJHEBFHBHBUFLQH

+DUJDUWHQ 6 8VLQJ $OFRKRO DV DQ ([FXVH WR :DON $ZD\ I
6HOQWLQHO ODUFK

+DUJDUWHQ 6 5HHG - )LUVW BWHS LQ 3UHYHQWLQJ 9LROHC
-XQ

&RUGHQ 7 +DUJDUWHQ 6 %UL[H\ 6 &OHPHQWL % 3HWHUVRC
-RXUQDO BHQWLQHO 1RY

+DUJDUWHQ 6: 'RFV DQG FRSV $ FROODERUDWLQJ RU FROO
+DUJDUWHQ 6: &RUWHYV /0 /DQGPLQHV 1RW -XVW $QRWKHU
+DUJDUWHQ 6: 7KUHH VKRWYV WZR GHDG ILYH HUURUV RQF

ODUFK

+DUJDUWHQ 6: .XKQ (0 OHUF\ -$ :LWKHUV 5/ 1LH &/ 2EULFE
WKLV LQIRUPDWLRQ" -RXU ,QM 3UHY

%DUEHU & +HPHQZD\' +DUJDUWHQ 6 .HOOHUPDQQ $ $]JUDH
5HSRUWLQJ 6\VWHP RQ J)LUHDUP ,QMXULHV (GLWRULDO  $}
'LWKHUV 5/_0HUF\ -$ +DUJDUWHQ 6: 3XEOLF KHDOWK $ VX
LQMXULHV :, OHG -RXUQDO -DQ )HE

+DUJDUWHQ 6: (PSRULDWULF'H®WX QH 2 )WRAPL Q D W ©Q MVGRWWHRKIHL
FDUH (GLWRULDO - 7UDYHO OHG

+DUJDUWHQ 6: $OFRKRO UHODWHG LQMXULHV 'R ZH UHDO
(PHUJ OHG

+DUJDUWHQ 6: ,QMXU\ FRQWURO UHVHDUFK DQG ZLOGHUQH
(GLWRULDO :LOGHUQHVV (QY OHG

+DUJDUWHQ 6: $OFRKRO UHODWHG UHVHDUFK DQG DGYRFD
$QQ (PHUJ OHG

:LWKHUV 5 +DUJDUWHQ 6: 5HDO GDWD QHHGHG RQ ILUHDUTF
/IDZ\HU

+DUJDUWHQ 6: 20VRQ / 6NODU ' (PHUJHQF\ OHGLFLQH DQG
DQG IXWXUH (GLWRULDO $FDG (PHUJ OHG

+DUJDUWHQ 6: 6R MXVW GR LW__ *R XSVWUHDP $FDG (PHI

5XEHQV $- +DUJDUWHQ 6: 20HFNQR :$ &RPSDULVRQ EHWZt!
( FRGHV /HWWHU__$FDG (PHUJ OHG
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6WHSKHQ : +DUJDUWHQ O

+DUJDUWHQ 6: $WODQWR RFFLSLWDO GLVORFDWLRQ - (PH
+DUJDUWHQ 6: 7UDYHO UHODWHG GLVHDVHV ,QMXU\ DQG L
OHGLFLQH

4XHEEHPDQ (- +DUJDUWHQ 6: 7KH EODFN WDORQ $ QHZ UL\
7UDXPD

-DPHVRQ 6- +DUJDUWHQ 6: &DOFLXP SUHWUHDWPHQW WR S
SDWLHQWV ZLWK 697 (GLWRULDO $QQ (PHUJ OHG

BFKXOW] &+ +DUJDUWHQ 6: %DEELWW - ,QKDODWLRQ RI D F
IJHWWHU 1HZ (QJO - OHG

+DUJDUWHQ 6: ,QMXULHV LQ :LVFRQVLQ /HWWHU :, OHG -
+DUJDUWHQ 6: ,QMXU\ SUHYHQWLRQ LQ HPHUJHQF\ PHGLFL

+DUJDUWHQ 6: 6DQGHUV $% ,QMXU\ SUHYHQWLRQ LQ PHGL

$%675$&76

5DMDQ 6 %UDQDV & +DUJDUWHQ 6 $OOHJUDQWH - )XC
WR WKH +HDOWK DQ®® DLFWQ RRMKGDEDRKXBQEOLF +HDO!

.RSDWLFK ' +HUQDOQOGH] OHLHU - +DUJDUWHQ 6 *HRJUD
&KLOGUHQ DQG <RXWK RYHU 7LPH ,QMXU\ BUHYHQW

OHXUHU /1 %HUQVWHLQ 5 %URXVVHDX '& +DUJDUWHQ ¢
DVVRFLDWHG ZLWK VFKRODUO\ FRQFHQWUDWLRQV IRFX}
FRPPXQLWLHYV $$0& OHGLFDO (GXFDWLRQ OHHWLQJ

2VZDOG - .RVWLF 0 *XPPLQ@RL VRS & QVDHIU DRV GW D
'HFUHDVHV +RVSLWDO /HQJWK IRIUMNKD$ FDHIUA F Q § DARLGUIQUWM
&OLQLFDO 7R[LFRORJ\ 'HQYHU &2 2FWREHU

‘RRGV /$ .XKQ (0 1LH &RVEDRUJDVYRRIQNVEQ GDLU\ IDUPHU
$PHULFDQ 3XEOLF +MHQ@WXKDEVIYRAWLWIRIR G ([SRVLWLRQ
3HQQV\OYDQLD 1RYHPEHU

"RRGV /$ . XKQ (0 1LH_&/ -DVKILQWVMNGH DPRQIDUWW HRQO/L !
IDUPBBNULFDQ $VVRFLDWERQXPIO6XRRUIBBORBEH %HWKHYV

.XKQ (0 OHUF\ -$ 1LH &/ 2f%ULHQ O( :LWKHUV 5/ +DUJ
UHODWLRQ WR ORFDWLRQ RI SXEOLF KRXVLQJ LQ WKH &
&ULPLQRORJ\ 6DQ )UDQFLVFR &$ 1RY

29%ULHQ O 1LH & .XKQ ( +DUJDUWHQ 6 :LWKHUV 5 &U
RI I LUHDUP KRPLFLGH SHUSHWUDWRUV $PHULFDQ 6RFL
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6WHSKHQ : +DUJDUWHQ O

+DUJDUWHQ 6: .XKQ (0 1LH & 2Y%ULHQ :LWKHUV 5 $C
PDQXIDFWXUHU DVVRFLDWHG ZLWK KRPLFLGHY DQG VXL
$3+$% % RVWRQ 1RY

1LH &/ .XKQ (0 OHUE\ -$ 2Y%ULHQ O0( +DUJDUWHQ 6: &l
LQYROYHG LQ IDPLO\ DQG LQWLPDWH SDUWQHU KRPLFLC
&RQIHUHQFH RQ +HDOWK &DUH DQG 'RPHVWLF 9LROHQF!

OLOQH -6 1LH &/ 21%ULHQ 0 HW DO +RPLFLGH DQG 6XL
3RSXODWLRQV (PHUJHQF\ OHGLFLQH )RUXP OHGLFDO &|
$SULO

+DUJDUWHQ 6: .XKQ (0 1LH &/ :LWKHUV 5/ :LQWHPXW]
&KDUDFWHULVWLFV %HIRUH DQG $IWHU WKH &ULPH ©
WEQQXDO OHHWLQJ &KLFDJR ,00LQRLV 1RY
29%ULHQ 0( +DUJDUWHQ 6: I1LENL/QJLWHKHIUX G /ZLWKQN(K
WKH ZKR ZKHQ DQG ZKHUHS$RHWKH QXERIVL HW\WV R/ SXUWPK
7RURQWR &DQDGD 1RYHPEHU

OLOQH -6 1LH &/ 2T1%ULHFW(RFMKIDHWHBADEX RI $OFRK]
JLUHDUP $7) )DFWRULQJ &ULWHULBPRQ +RIPQ FBLRFH. HDWQ'\G R
&ULPLQRORJ\ 7TRURQWR &DQDGD 1RYHPEHU

'LWKHUV 5/ 5H]D $ 6XDYHDWRWHBY BWH 5HSRUWLQJ 6WDW
'RXQ@®PHULFDQ 6RFLHW\ RI &ULPLQRORJ\ 7RURQWR &D

+DUJDUWHQ 6: .XKQ (0 1LH &/ 27%ULRIRLBLGHWXEUV 5
FKDUDFWHULVWLFV EHIRU$PIHQUG OO @/ BB P KM\ R &UULAPH @
&RQIHUHQFH 7RURQWR 2QWDULR 1RY

OLOQH -6 1LH &/ 27%ULHHFW(RKFMKID BWHBDEX RI $OFRK]
JLUHDUP $7) )DFWRULQJ &ULWHULBPRIQ +RPQ FRXED DR G
+HDOWK $VVWRRQLOWIL®RQHHWLQJ &KLFDJR ,/ 1RYHPEHU

29%ULHQ 0( +DUJDUWHQ 6: VLEBMNUQILWKHUWWXQ5Z L VXK QV |
7KH ZKR ZKHQ DQG ZKHUH R HVUKF DY GKE OLLFVVH B ® WKK §
WEQQXDO OHHWLQJ &KLFDJR ,/ 1RYHPEHU

XKQ (0 1LH &/ 21%ULHQ 0( _LWKHUV 5/ :LQWHPXWH *.
EX\EDFN DQG IDWDOLW\ UHODWHG JX®SQRXDWLFDQ 3XE(
OHHWLQJ &KLFDJR ,00LQRLV 1RY DQG $PHULFE
&RQIHUHQFH 7RURQWR 2QWDULR 1RY

'LWKHUV 5/ 5H]D $ VXD RNV W@ BWH UHSRUWLQJ VWDV
ZRXQ$PHULFDQ 3XEOLF +MPQ@KDEVYRFWRWIRQKLFDJIR |,/

+DUJDUWHQ 6: . XKQ (0 1LH &/ 2T%U+RIRLBLGHWKEGUV 5
FKDUDFWHULVWLFV EHIRUSHHPRGQ @ t WWHRAR YKHQ +H & O MPKH 6%
5HVHDUFK &RQIHUHQFH +HDOWK 6HUYLFHV 3ROLF\ 3UDT
ODGLVRQ :, 1RYHPEHU
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BWHSKHQ : +DUJDUWHQ 0
1LH &/ .XKQ (0 27%ULHQ 0( )}LWHDWAK KR P+B UGB UWKH G L&
LQ 6RXWKHDVVWRHQLENGRKYWIRFLDWLRQ RI 6XLFLGRORJ\

XKQ (0 1LH &/ 2T%ULHQ 0( )YLWHMHWR/V5XVHIBUUQ WBW N 16
'LVFRQVLQ$PXIUAIF®H)VSVVRFLDWLRQ RI 6 XLFLGRORJ\ +RJ

1LH &/ +DUSIDEXAHQ@ FB)LUHDUP ,QMXULHV +HDOWK 3UR)
7RIHWKHULIWK 1DWLRQDO +(/3 1HWZRUN &RQIHUHQFH
YHEUXD U\

+DUJDUWHQ 6: 21%ULHQ 0( 4XHEWHPDDWH GLLIHJ & D U R KL
UHSRUWLQDVWMWG BVVRFLDWLRQ WD QXBIO6 BHHMUWQR I 7L
2UODQGR )/ -DQXDU\

XKQ (0 1LH &/_291%UL BIQUEID UM WHIODMWHE 6V XLFLGHV LQ
'LVFRG@GPHWLFDQ 3XEOLF +MBPQ@XDEVYRAWRLWIRMVKLQIW
1RYHPEHU

1LH &/ .XKO (0 8DEHDDUYWHI/ XY UXUDO ILUHDUP KRPLFL
\RXWRHULFDQ 3XEOLF +M®PQ@XDEVYRFWRLWIRDVKLQIWRQ
1RYHPEHU

+DUJDUWHQ 6: .XKQ (0 1LH &/ 29%ULBHDP(QHLWKHUV 5
FDSDFLW\ DQG QXPEHU RI ZRXQGV IRU OLOZDXNHH &RXC
&ULPHSPHOOFDQ 6RFLHWASRIQXWDLP DBERWRDJ :DVKLQIWRQ
1RYHPEHU

29%ULHQ 0( +DUJDRQWH®JI6WKH MX& ZLWK WKH 'HDWK W
‘KHUH RI WKH *XQ ®W HIULVW B % B F KB WHSRI QWL DG R /R D\J
'DVKLQJWRQ '& 1RYHPEHU

1LH &/ .XKQ (0_21%ULI8QENQ+-DHUUIDXWHRUDO ILUHDUP |
VXLFLGHVWPBURKMWK &ROOHJH Rl (PHUJHQF\ 3K\VLFLDQV
&DOLIRUQLD 2FWREHU

1LH &/ .XKQ (0 2YEULHQ 0( SIWERKUYWHLIV XD WIOUDDHIQ B!
KRPLFLGHY DQG VW$6RXBYD 18D ORXRUKQLD &KLOGKRRG , QN
&RQIHUHQFH 6DFUDPHQWR &DOLIRUQLD 6HSWHPEHU

XKQ (0 1LH &/ 27%ULHQ 0( )LWHKMWR BHOLCDNVKE B UWMKH BLE
6RXWKHDVWHUROWMFRD VWD ([FKDQJH 7HDP 9'(7 )LUV
&RQIHUHQFH :DVKLQJWRQ '& -XQH

XKQ (0 1LH &/_2T7%ULHKIQUBDO U UWHODWHELG 6V XLFLGHY LQ
'LVFRQVNYRRQVLQ 3XEOLF +HDOWK $VVRFLDWLRQ :DXNH’

'ROI1 0 +DUJDUWHQ 6: 3LUUDOOR 5* $Q $QDO\VLV RI L
SUHKRVSLWDO (PHUJHQF\ OHGLFDO 6HUYLFHV (06 LQ 3I

6KHSKHUG ' +DUJDUWHQ 6: $OFRKRO 6FUHHQLQJ LQ W
9HUVXV 6DOLYD_ $QQ (PHUJ OHG
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BWHSKHQ : +DUJDUWHQ 0
SREHUWVRQ 0( +RGHO ' HW DO OLQLPL]LQJ K\SRWKHU
WHPSHUDWXUH RI EORRG XVLQJ WKUHH GHOLYHU\ PHWK
(PHUJ 1XUVLQJ

2UVD\ (0 OXHOOHPDQ 5/ 3HWHUVRQ 7' HW DO ORWRUF
'LVSHOOLQJ WKH P\WK $QQ (PHUJ OHG

"HHVQHU &/ $SSUDKDPLDQ & +DUJDUWHQ 6: )DWDO FK
VHWWLQJ 7KH FDVH IRU SULPDU\ SUHYHQWLRQ $QQ (P

%HUJVWHLQ -0 5REHUWVRQ 0( +tHGHOO ' HW DO 5DSI
K\SRWKHUPLD GHVSLWH EORRG ZDUPHU XVH $QQ (PHU.

+DUJDUWHQ 6: .DUOVRQ 7 20GKDP * $OFRKRO DQG L«
SUREOHPV $QQ (PHUJ OHG
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Exhibit B
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Crime Lab Tests
FXIXVW
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(QWUDQFH 9HORFL

$XWR

P V

7KRPSVRO

([LW 9HORFLW\
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$XWR

% XOOHW WUDYHOOHG ULJKW WR OH

7KRPSVROQ

IDWHUDO YLHZ
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$XWR

7KRPSVROQ
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(QWUDQFH 9HORFL

P V

1$72

([LW 9HORFLW\
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% XOOHW WUDYHOOHG ULJKW WR OH

1$72

IDWHUDO YLHZ
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1$72
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(QWUDQFH 9HORFL

P V

([LW 9HORFLW\
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% XOOHW WUDYHOOHG ULJKW WR OH

IDWHUDO YLHZ
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6 XPPDU\



