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Statement of Perspective. 'The word g)gon means the yoking of two entities or processes
that must work together. It is related to gygofe—meaning the union of genetic heritage from
sperm and egg, a union that is vital in higher species for the continuation of advancement of
life. The journal Zygon provides a forum for exploring ways to unite what in modern times has
been disconnected—rvalues from knowledge, goodness from truth, religion from science.
Traditional religions, which have transmitted wisdom about what is of essential value and
ultimate meaning as a guide for human living, were expressed in terms of the best
understandings of their times about human nature, society, and the world. Religious expression
in our time, however, has not drawn similarly on modern science, which has superseded the
ancient forms of understanding. As a result religions have lost credibility in the modern mind.
Nevertheless some recent scientific studies of human evolution and development have
indicated how long-standing religions have evolved well-winnowed wisdom, still essential for
the best life. Zygon’s hypothesis is that when long-evolved religious wisdom is yoked with
significant recent scientific discoveries about the world and human nature, there results
credible expression of basic meaning, values, and moral convictions that provides valid and
effective guidance for enhancing human life. Zygon also publishes manuscripts that are critical
of this perspective, as long as such papers contribute to a constructive reflection on scientific
knowledge, human values, and existential meaning.

Organization and Governance.  Zygon: Journal of Religion and Science is owned and managed
by Zygon: Journal of Religion and Science NFP, a not-for-profit scholarly corporation
established in Chicago in 2019, which succeeds a joint venture established in 1965 and has as
its members: IRAS, the Institute on Religion in an Age of Science (1954), CASIRAS, the
Center for Advanced Study in Religion and Science (1972), and ISSR, the International Society
for Science and Religion (2002). Over the history of the journal, funding has come from a
variety of sources: an endowment has been built up from contributions from individuals, while
operating costs of the corporation had been met from a share in publication revenue. With
the disappearance of publication revenue after shifting to diamond open access in 2024, the
main sources of income are now contributions (if any) from member organizations and
individuals, as well as investment income and unrealized gains on investments. The
corporation is dedicated entirely to publishing the journal. The corporation’s Board of
Directors (‘Joint Publication Board’) has nine members; each member organization appoints
three directors. The selection and appointment of the Editor-in-Chief, or the joint Editors-in-
Chief, is done by the Joint Publication Board. The appointment term is five years (renewable).
The Editor-in-Chief can appoint Editors, Assistant Editors and Editorial Assistants. The Joint
Publication Board appoints members to the Editorial Advisory Board; the appointment term
is five years (renewable) and appointments are made (or renewed) with a view to diversity in
the composition. The journal was formertly published by The University of Chicago Press
(1966-1978), Wilfrid Laurier University Press (1979-1989) and Blackwell/Wiley (1990-2023),
and from 2024 the journal is published by the Open Library of Humanities (OLH).

Contact Information. Editor-in-Chief: Professor Arthur C. Petersen, arthut.petersen@ucl.
ac.uk, Department of Science, Technology, Engineering and Public Policy, University College
London, Gower Street, London WCI1E 6BT, UK. Book Symposium Editor: Professor Mladen
Turk, tutkm@elmhurst.edu, Department of Religious Studies, Elmhurst University, USA.
Address for Corporate Affairs: 5416 S Cornell Avenue, Fourth Floor, Chicago, IL 60615, USA.

Manuscripts. Please submit online via https://www.zygonjournal.org. For author
guidelines, see https://www.zygonjournal.org/site/author-guidelines.
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Editorial

Worldviews and IRAS

In this Editorial for the December 2024 issue, you will find a brief overview of
the articles included in this issue, both in the general section and in the four
thematic sections, including one Book Symposium, as well as an overview of
books reviewed in the latest edition of Reviews in Science, Religion and Theology.

Article

This issue contains one general article. Mikael Stenmark observes that the
increasing number of individuals lacking religious faith or self-identify as
nonreligious in certain parts of the world necessitates a shift in science-and-
religion to a “science—worldview” dialogue; he subsequently identifies the main
ways of relating science and worldviews in a new typology and provides examples
for each.

Spiritual Experience

In a thematic section on “Spiritual Experience,” Calvin Chatlos, co-chair of the
2025 Summer Conference of the Institute on Religion in an Age of Science,
publishes a programmatic article on his “Framework of Spirituality,” which is the
driving concept behind the upcoming conference. Three commentators have
been invited to comment on Chatlos’s piece: Michael Winkelman from a
scientific perspective, Nick Hedlund from a philosophical perspective, and
Fraser Watts from a theological perspective.

IRAS at the Parliament of the World’s Religions
(by Carolyn J. Love)

In August 2023, in Chicago on the shore of Lake Michigan, the Parliament of
the World’s Religions offered a “Science and Religion track” for the first time.
The event exemplified diverse ideas and beliefs, with 8,000 attendees
representing 210 spiritual traditions. The new track highlighted the dialogue
between science and religion primarily due to the Institute on Religion in an Age
of Science (IRAS) members. The papers addressed the theme, “A Call to
Conscience: Defending Freedom & Human Rights,” which contained five sub-



themes: Climate Action, Global Ethics, Next Generation, Peace and Justice, and
Women’s Dignity. The articles in this thematic section represent a few select
essays that address Climate Action, Peace and Justice, and Next Generation.

The first two articles address the topic of climate action; the following article
focuses on peace and justice, while the final two look at the next generation. The
event was a testament to collaboration with physicist and President of the
American Teilhard Association, Kathleen Duffy, identifying the interaction
between incarnation and evolution as seen in the works of Teilhard de Chardin,
which provides a framework for tapping into the sacredness of nature. Duffy
explores how this sacredness of matter can motivate us to develop a flourishing
humanity and Earth. Similarly, theologian Carolyn J. Love emphasizes the
interconnectedness between God, humans, and the environment. Love explores
Earth care through a biological-event understanding that examines genetic
inheritance (DNA), epigenetic inheritance, and phenomenology to construct an
understanding of human experience that encourages ecological protection. Next,
JD Stillwater, Science Ambassador, takes a noteworthy approach to peace and
justice grounded in the cosmos. Stillwater advocates using creation or natural
reality as a standard sacred text for all the world’s faith traditions that may ease
interreligious and intercultural conflict. Astronomer Grace A. Wolf-Chase,
theologian Katharine E. Hinman, and astronomer Laura Trouille examine how
collaborative projects build relationships between scientific and religious
communities. The Zooniverse initiative effectively integrates scientific research
into seminary classes, interfaith programs, and family education programs, thus
aiding this and future generations in seeing the rapport between science and
religion. Finally, theologian Katharine E. Hinman, ethicist John P. Slattery,
theologian Curtis Baxter, and astronomer Jennifer Wiseman explain how
teaching science in seminaries prepares future pastors for the challenges of a
rapidly changing world. They present a comprehensive evaluation of their
Science for Seminaries project that found significant positive impacts on
seminaries’ engagement with scientific topics, students’ perception of science and
connection with scientists, faculty engagement and networking, and project
sustainability. The Science for Seminaries model is an effective and impactful
approach to equip faith leaders with the needed skills and resources for engaging
science in their ministry contexts.

Book Symposium

(by Mladen Turk)

The Book Symposium in this issue features Neil Van Leeuwen’s Re/ligion as Make-
Believe: A Theory of Belief, Imagination, and Group Ildentity (2023). It has four
commentators: Alberto Cavallarin and Hans Van Eyghen, Lluis Oviedo, and
Konrad Szocik. Van Leeuwen responds to the comments.



Boyle Lecture 2024

This final thematic section contains the 2024 Boyle Lecture, delivered by David
Fergusson under the title “Is Religion Natural?,” as well as the response by Fiona
Ellis and two panel contributions, by Joanna Leidenhag and Russell Re Manning.

Books reviewed in Reviews in Science, Religion and Theology

Reviews in Science, Religion and Theology is a quarterly joint publication of the
European Society for the Study of Science and Theology (ESSSAT) and the
International Society for Science and Religion (ISSR) and is distributed free to all
members of ESSSAT and ISSR. In order to give readers of Zygon: Journal of
Religion and Science an overview of recent publications, we include the list of books
reviewed in the latest Reviews issue (in this case, September 2024):

o Peter Harrison, Some New World: Myths of Supernatural Belief in a Secular Age,
Cambridge: Cambridge University Press, 2024

e Justin L. Barrett, ed., The Oxford Handbook of Cognitive Science of Religion,
Oxford: Oxford University Press, 2022

e Brian Villmoare, The Evolution of Everything: The Patterns and Causes of Big
History, Cambridge: Cambridge University Press, 2023

e David P. Mindell, The Network of 1ife: A New View of Evolution, Princeton,
NJ: Princeton University Press, 2024

ARTHUR C. PETERSEN
Department of Science, Technology, Engineering and Public Policy,
University College London, London, UK

arthur.petersen@ucl.ac.uk
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*N006*38)$/&)/ #%,2$(3&/",6"18:'24&\V)'20/&Y2"$,5&?GHIUCZ

11"0,5,2$>%*"& ,$(%,%8%,2$)0& ) (-"#%& 2: &="0,": (&) $/&-"}#% #"(&"0)%"/& %2
O#"182'&/,6,%"&)(&*"0/18=.8)&#2448$,%.82'&(2#,)0&5'28-:

£ N-,',%8)0,%.>)&-"(2$)0& /,4"$(,2$& 2: & *84)$& "7-""$#"& "0)%"/& %2& %*"&
06)$(H#"$/"$% 386" &()#"/382'&80%,4)%"&™)0,%..&N-,' %8)0,%.&,(&#02("0.&"
6)08"(3&4")$,$538)$/&-8"-2("&,$&0,";&N-,',%8)0,%.84).&/"6"02-&,$/,6,/8)00.8&
2'8 $&H#2448%,%,"(&)$/&%"),%,2%(;

$1"0,5,28($"(>(.(%"4(&2: &="0,":(&)$/&-)#% #"(&"0)%" /& %28& Yo*"& (J#"'1& 2'&
GLYLQH WKDW PD\ RU PD\ QRW EH UHODWHG W
(2#,)0&5'28-;

D2'& 42(%& -8'-2("(3& %*,(& )'%,#0"& 4)9"(& )$& ,4-2'%)$%& /,(%,$#%,2$& ="%-
VSLULWXDOLW\ ZLWK H[SDQVLRQ Rl WKHVH GHAC
"7 S & M&522/&="5,$%$,$5&:2'&%*,(&/,(%,$#%, 2$&, (&) & 082%"&=.&[,00,)4&F
AITHG]&ITAHCZ

‘HUH RQH DVNHG WR FKDUDFWHUL]H WKH OLIH RI U
5"$")0&%"4(&-2((,=0"3&2%"&4,5*%&().&%*)%&, % & #2%(,(%0(&2: &%*"&="0,": &%*)%

28'("06"(&%*""'%2;& P*,(&="0,": &)$/& %*,(&)/K8(%4"$%& )" &5GOUB)SB, 5,28 (&
0%6*"&(280:

R)4"(&8("(8& %" & + 2/ QHOBHE %o*"& +).& %6*,(&)'%, #0" & 8 (" (UG BB &

("%(& %*"& (%)5"8& =& ,/"$%, ., $5& %*"& 5"$")0& ,/")& 2: & (-, + ) BT &&(& ) $&
IROORZLQJ GHAQLWLRQ 7KLV DWWLWXGH LV D K
2'["&:2'&28'&(8-"4"&522/;&V,(%2',#)00.3&%*,(&,$#08/"(Z

T 9*"& $)%8"& 2: & %*,(& 8$("'$& 2'/"'& 2%")S(H'$/"$%3&. /,6,$"3& 2/3& ()#"I-
80%,4)%"&™)0,%.3&(24"%* $5&5")%" &%*)$&28'("06" (3&)&*,5+" &-2+"3&" Yo

1)&/,(-2(,%,2$&%2&("0:382%*" (38)$/8%*"&+2'0/&?6)08" (38" %* #(38)$/842")C

1 28'8'20"8,$8%*"&+2'0/&?4")$,$58)$/&-8'-2("C

T 28'8"7-"((,2$&2="0,":(3&-")#%,#"(C&2: &%*,(&/,(-2(,%,2$

6SHFLAF VSLULWXDO H[SHULHQFH LV SUHVHQWHG
0628 )00& " (2$(& )$/& *)(& ="#24"& ) (2#,)%" & +,%*&"0,5,28(& %)/, %,2$(& ,$& 6)',2
+).(& J%*"& %" 4(& ,$& %*,(& /,)0258"& "0)%,$5& %2& (-,',%8)08& "7-","$#"& ,$#O
7"4503%)70%3%) $0865)0508% WK WKHLU VSHFLAF UHODWLRQ
) %8&2: &Y%+ &, (#8((,2$:;

1 4.(%,#)0>7E ;& 045088 W'B508)48 _' " 45088="02$5,$58& %2& ("#"%&
%" (& ABRASRE. 2$"8.,$,%,)%"IC8.1;8 )$.8 124%',$"8 %6*)%& ) ("' %6(& %6*"& -2((,=.



A2 "#$%&'($)*%+,'$-"./,0#0$%'+%1'230/%3/

2:8&)%%),$,$589$2+0"/5"&2: &(-,',%8)08.%'8%*(& %*'285*& ,$%8,%,2$& )#OE
A[HG PHGLWDWLRQ

T $84,$28(>?W;&0)7/%$52/3808 %28& %*"& /,6,$"C& 1;& )'28(,$5& (-,',%8)0& 2'&
"0,5,28(&"42%,2%$c&4.(%",28(&2'&)+"1,$(-,', $5;

T ,$%8,%,2$>%*"& /,"#%8& 9$2+,$5& 2'& 0")'$,$58& 2: & (24"%*,$58& +,%*28%&
#2$(#,28(&8("&2: &")(2%$,$5;&?Q200,$(& $50,(*&<,#%,2$)".C

£)$.8-*"$24"$): 8 @$8Y%6*,(8)' %, #0"3&DINE ™" (8%628&)&$2$12'/,$)'.&"T-" "$H#" &%*)
2HHB' (&+,%*&)&("S("&2: &)+)9"$,$5&2'&8$6",0,$5&2: &)&+,/" &%'8%*&2'&"™)0,%. &+
$2"%,#82'8""6"0)%2".8&08)0,% .38)((2#,)%"1&+,%*&4.(%6,#)01%.-"&"7-" "$#" (38, $H(
)&("$("&2: &/, HYEH 2SS #Yo, 2$38H#24485,2$&2'&4™5 $58&+,%*8(24"&$2$12'/,$)'.&
(284" & @%& (& 2:%"$& ) ((2#,)%"1& +,%*& (%) %" (& 2: &-")#"3&"08)$,4,%.38)0,6"$
O#"/$"((38:5)%,%8/"38& "'6""$#"38& 8$#2$/,%,2$)0& 026"3& =0, ((3& ) $/& "#(%)( ;& P*
4).8="8& (%'2$5& -*.(#)0& ("$()%, 25(& ) $/& "$*)$#"1& ("$(" (& %6*)%& ,$HOB/"& *")' $5&
62,#"(38*)6,$586,(,2$(38)$/8*)6,$588%$8(8)0&=2/.&)$/&4"$%)0&"7-" "$#"(;&P*"("&
PD\ EH WULJJHUHG E\ VWUHVV VSHFLAF HYHQWYV
)% 1 (&(BH*E) (84", %)%, 2$3&"). " 3&/) $H"382'&2%*"&-* . #) 0&2' &4"$%) 0&)#%. 6,
2Q2'$",00"&)$/& W89)& GHGIC;&D,$)00.3& 2-"$, $5& %28 %*,(&)+)"'$"((&#)$&="&
5/8)0&2,;";38)$&,$(,5*%CE&2'&/")4)% #&?,;";38) &#2$6"'(,2$&"7-" "$#"C&?R)A" (8l
ITAHC; & M%& %* (& %,4"3& %* (&, (#8((,2$& ) $/& #8™"$%&. "6, "$#"& 2: & %o*"& :')4"™
2:&(-",%8)0,%.&/2"(&$2%& $HOB/"&-(#* #& 2'&-))$2'4)0&-*"$24"$)3& %"0"-)%*.3
%"0"9,$"(,(3& %"0"-2'%)%,2$3& %,4"& %')6"03& )0,"$& )=/8#%,2$3& 5+2(%(3& /"
08)$%848."$%)$50"4"$%&-*"$24"$); &M$&2-"$14,$/"/$"((&48(%&="84),$%),$"I&
0%6%)%& :8%8"& "7-02)%,2$8& 4).& ,I"$%,.& ) ((2#,)%,2$(& 2: & %*"& DIN& +,%*& (24
%" ("&-*"$24"$);

P*"& $%'2/8#%,2$& )$/& (8=("08"$%& /"6"02-4"$%& 2: & %*285*%& "'5)'/,$58 %
DIN&*)(&=""$& ,$#2'-2')9%"/& ,$&-8=0,#)%, 2$(& +,%*& 2-"$1)##"((&)6),0)=0"& %28
UHDGHUV 7KHVH DUWLFOHV DUH VXPPDUL]HG KH
2#8(&:2'&08 HO&™ """ $H#";

TIHS%& 0 )# " +,-$-./1%0-. 1" #H)$" . 2" #1./$" )# " 3%. /% BRE: """ /&
628 Wt 5)*+,84%8& %"7%C& 2Q*)%02(& GHGIC:& "0)%" (& %28 $)%8')0,(4&)$
"0,5,28(& )$/& %*"2025,#)0& -"(-"#%,6"(3& #25$,%,6"& ="*)6,2")0& %*"2".
2QdPC3& 42')0,%.8 )$/& "%* #(3& )$/& $"8'2(#,"$#"3& +,%*& (-"#80)%,2$& 2:
"6208%,2$)".&:28$/)%,2$;

$14)0'+5'3." -4'3.-.1" #)$8%.)3" 6'S++" +,-$-./%0" .$%3+#)$&%8:-)3
2" 0628 )&LS,/43/%5' 0D&BQB)%02(& GHGGC:& I"0)%" (& %2& )/20" (#'$
["6"02-4"$%&)$/&(-,',%8)0,%.]

T 7-4" 84" &++" 2" 4-+5)6'S1")#")/$" +,-$-./%0" 5)$B?":""/& %628 )(&
9%/)1C& ?Q*)%02(& GHGE)C:& "0)=2")%"(& 2$& %*"& :')4"+2'9f(& "0)%, 2$(*,-&
-(#2)$)0.(,(8&)$/&-(H2%*")-,"(;
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1:/001-3;<"+,-$-./%0-.1<"%3=-".1<"%34"4" $'€2)3""/& % 2&)(&0YEE.
2Q%)%02(& GHGe=C;& P*"& "0)%,2$(*,-(& ="%+""$& (-,',%8)0,%.& )$/& =80(
["-"((,2$38)$/8&)$7,"%.;

£>+"+ -$- /%0-.1"%" &%+.'$"5)3.$)00'$"#)$" 2/&%3" ((007"3'9/& % 2&

)(&7+45/* 3$%FER, 70*)%02(& GHGYC;& N-,',%8)0,%.& ,(& -'2-2("/& )(& )& 4)(%
#2$%'200"&:2'&*84)$&+"001=",$5;

1 @-0)." +./41" )#" %" A:BC?%+4" -3.'$6'3.-)3" #)$" ,$)&).-3;" +,-$-./%0"
'=,'$-'35"96&)3:"&'3"-3"$'+-4'3.-%0"%44-5.-)3".$'%6.&'3. &2"":""1&%28&,
)(&0,$54B)&?Q*)%02(&"%&)0;&GHGUC: &M&-,02%8&(%8/.8%2&/"42%(%') %" &2

DQG SUHOLPLQDU\ HIAFDF\ RI WKH WKHRUHWLF

+LIJKOLJKWY DUH VXPPDUL]HG LQ WKLV DUWLFOH
P*,(&)'%,#0"& 28%0,3$"(& (24"&-2((,=0"& ,4-0,#)%,2$(& 2: & #8""$%8& 9$2+0"/5"& ) =2
(-, %68)0&"7-" "$#"&"0"6)$%&Y62&(#, "$#"3&-*,02(2-* 3&)$/&"'0,5,2$X%*"2025 . &P
HOAA"$Y" (&+""8)(9"/18%62&"6,"+8&%*"&2",5,$)0&) %, #0" &) $/&(8=("O8"$%&"7-)$(,2:
2: 896+ &Y6*"2' &)$I&-'26, " &H2A4"$%)' . &2$&%*" ("&(855" (%" 1&)(-"#%(Z

1 %*"&6)0,/,%.X$2$16)0,/,%.&2: &Yo*"("&H0), 4(&+,%* $&%6*" '&)")&2: &"T-"%, ("

T 06*"&, 4-2'00)$H"X""0"6)$H#"&2: &%*"("&H#0),4(&, $EY*",'&)")&2: &"T-"%, ("

T %6*"&8(":80%"((&2: &%6*"&6,(,2$8-""("$%"/&)$/X2'&"0"4"$%(&%628="8)/["I&Y62&
6,(,25&)(&-"("$%"1&+,%* $&Y*",'&)")&2: &"T-"%, ("

T 96*"&#*)00"$5"(&2: &Y%*,(&-"(-"H#%,6"&Y%62&%*",'&)")&2: &"7-"%, ("

T %" & #,%,08"& 2: & %*,(& -"(-"#%,6"3& )0%"'$)%,6"& "7-0)$)%,2$(3& 2%&
$:2'4)%,2$8:'2482%*"&(28'#"(&2: &9$2+0"/5";

['012"/3%"4%56*/*+7'(*+8%5700'/8

FRAMEWORK OF SPIRITUALITY

Domain | Experience of Expression Creative Forces/
of Being Self-Worth of Dignity <\Creative Openings

Think Self-confidence | choice / Reason/wisdom [ TRUTH

Feel Self-esteem empathy/Compassion/ LOVE
caring (Justice) )
V.
Do Self-competence/ | honesty/Courage/giving \> FAITH
Self-efficacy (Generosity) <.

8-1/$" DE'P*,(&,008(%')%" (& %*"&:800& DIN3& ="5,$%$,$58 +,%6*& %+"& QdP&."0"4"

"7-((,2$&2: &1,5%,%.8%6%)%8&."7-)$/(& (2#,)00.&) (&+, (/2438 K8(%,#"38)$/&5"$"2 ¢
P*'&"7-)$(,2$& %28 %*" &H#") %, 6" & 2 #" (X#™")%,6" & 2-"$, $5(& 24#8' (&) (&Yo*"& (-, %
#2"&PCE, (82-"$"138&)((2#,)%"1&+,%*&4.(%,#)010,9"&"7-" "$#" . &P*"&(*)/"1&)")(&
B/, #)%"&%*" 8:85#%,2$)0&A(280B&" 7-","$#";

P*'&:")4"+2'982: &(-,',%8)0,%.8&7D,58" &IC&/"(# ="(8%*"84)$$"' & $&+* #*&(-,' %8)0
H[SHULHQFH LV SV\FKRORJLFDOO\ RUJDQL]HG LQ
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QdP&:28%$/)%,2$82: 8%*"&-""#"-%,2$(8&2: 8%6*285*%6(3&:"0,$5(38)$/&="*)6,2'(&?/"
$&0+5)*+,08P*"& ,$%"5")%,2$& 2: & %*285*06(3&:""0,$5(3& )$/& ="*)6,2'(& 24##8" $
(,480%)$"28(0.&, (&+*)%&, (84" $HBEOR) S,

1)%0%,%8/">)& 4)$$"& 2: & )#%,$53& :"'0,$538& 2'& %*,$9,$58& %*)%& (*2+(&
1,(-2(,%,2$&$,,0%4'=%#,04>'20850$%-+*"

P*'& 9" (& %2& 2-"$& )+)"$"((& 2: & (-,',%8)0& "7-" "$#"& )"& %*"& ,$%"5")%"/&
H[SHULHQFHV RI VHOI ZRUWK VHOI FRQAGHQFH
VHOI HIAFDF\ DQG GLJQLW\ FKRLFHV ZLWK UHEC
FRXUDJH EHJLQQLQJ ZLWK KRQHVW\ RSHUDWL!
LQFOXGLQJ VHOI FRQAGHQFH VHOI HVYWHHP DQC
HDFK GHAQHG DQG PHDVXUDEOH LQ SV\FKRORJLF
WKHUH LV D GHYHORSPHQWDO SURJUHVVLRQ IURI
\HDUV SURJUHVVLQJ WR VHOI HVYWHHP DJH 1
i \HDUV DQG EHFRPLQJ LQWHJUDWHG DV VHOI

2SHUDWLRQDOL]LQJ GLJQLW\ UHVXOWYV IURF
=" $5&+2'%6*.&2: &" (%" 48&2'8&*2$2'3B&,"$%, ., $5&+*)%&, %&, (&+"8*2$2'&42(%&)
=" $5& *84)$& ,$& %*"& )")(& 2: & %*,$9,$53& :"'0,$53& )$/& /2,$5;& M%%,%8/" (& /"€
248" &" " H96&2: &0,:"&"6"$% (& 2$& ("0: 1+2'%6*&)$/&/,53,%..8& Q24-2$"$% (& 2: &
+2'%*8)$/8&1,5$,%.&#)$&" Yo*"&="8&"4-2+"/&2'& $K8"/&=.&0,:"&"6"$%(;&[,%*& %’
S2#"((,$58&2: & ,$K8'.&)$/& %60*"& " (80%)$%& "4-2+" $582: & )& #2"& ("0:1+2'%*&)$
1,5$,%.38)8&-'2-2("1&(-,', %8)0& BT 2$%)$"28(0.8 2-"$(&+,%*& 4.(%,#)01%.-"&
"7 S (8 9628)&S$ & 0"6"08& 2; &4, /& :8$HY, 2$& $2+&)6),0)=0"& 2 &H#2$(#,28(&.
P*'& #")%,6"& 1 2'#" (X#")%,6"8 2-"$,$5(& *)--"$& +,%*& ,%0(& 42")01%' 8%*& #2"3& 0=
06*)%6&,(&2-"$1*")'%6"/8&)$/&H#24-)((,25)%"38)$/&:), %6*&+,%6*& ) &-2+":80&#28")5"&.
06*"8&:8$#0%,2$)0&A(280B&"7-" "$#" &P* (&(280&"7-" "$#"&, (&) &")0&"7-" "$%,)0&"S
06%)%8+*"$& SKB8"/&, (& (2$)00.8"7-" "$#"/&)(&02((82: &),%*:&R8(%&)(&/)4)5" 8%:
"7 SHU 8D &(M0: 142068, (& 7" "SH"1&) (&(*)4"&)$I&1)4)5" 8Y628%6*" & 7" ((,2$&
2:&/,5$,%.&,(&"7-","$#"/& )(& 58,0%3&/)4)5"& %28 A(2801+2'%*B& ,(&"7-" "$#"/&
02((82: &:),%*&?,$K8'.&%2&:),%*C&)$/&)((2#,)%"1&+,%*&42)0&,$K8'.&?,$K8'.&
:2'#"'C&2d"$(%" $&GHIUC&)$/&#24-)((,2$&:)%,58"&?,$K8".8&%628026"1:2'#"C&?E"
"%6&)0;& GHIHC:& @$K8'.& %28 %*"'& A(280B& "7-","$#"& #)$& ="& ) ((2#,)%"1& +,%
["-"((,2$38&)$7,"%.38)$/&+2-"0"(($"((3&+,%*&) % %" 4-%(& %628 #24-"$()%"&0")/,$5&
)1, #%,2$8)$/X2'8)$%, (2#,)0&)$/&("0:1/":")%, $5&=)* DAL,

P*'&-'2-2("/& (-, %8)0&#2"& (&/"(,5$)%"/&+,%*& %*"& "R &P*IBE,
(&H2("$&Y62&/"(,58)%"&%*" &A)/],%,2$B&2: &)&$"+&)+)"$"((&%*)%&, (&8$9$2+§
WR EH GHAQHG DQG KDV QR KLVWRULFDO RU SH
(-,',%8)03&4.(%,#)0382'8&$84,$28(;

P*'&06*"2" % #)08:28%/)%,2$82: &%*"&D')4"+2'982: &N-,',%8)0,%.&*)(&=""$&8
$&Y*"&I"6"02-4"$%8&2: &)&H#0,$,#)0&)--0,#)%,2$8)(&QdPLINP &?Q25%$,%,6"8d"*)¢
P*")- IN"0:1P)$(#'$/"$%& “7-","$#"C;& P* (& )--0,#)%,2$& *)(& $2+& =""$&
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GHPRQVWUDWHG ZLWK UHSOLFDELOLW)\ IHDVLEL(
(%8/.&?Q*)%02(&"%&)0:&GHGUC:

,Q WKH IROORZLQJ GLVFXVVLRQ Rl LPSOLFDWL
-+ 02(2-*38)$/& %*"2025.8 *)6"& 4)$.8 26"0)--,$5& )") (& 2: & ,$%"" (%6& (,$#"& %*"&
52)0&2: &")#*& (& %28 83/ (%)$/&)$/&"7-0),$&™)0,%.& ' 24& /" $%& -" (-"#%,6"(;
@$HOB(,2$8.2: &/,(#8((,25&,$&2$"&/,(#,-0,$"84).&*)6"&"'0"6) $H" & Y2 &Y*" & 2%*" (&
(*280/&="8#2%$(,/""1&)(&,$%"5)%,6"0.&)$/&H24-"*"$(,6"0.&)(&-2((,=0";

"1b:mzC1 Irtbhl-Zomyv

L2%"Z&P*"&:2002+,$58&/,(#8((,2$(82: &%*"&,4-0,#)%,2$(82: &%*"&#8""$%&I$2+!
DERXW VSLULWXDO H[SHULHQFH LQFOXGH VSHF
-'26,/"1:& P*'("& )"& (855" (%"/& O8"(%,2$(& %*)%& 4).& ="& )II"(("I& =.& %*"&
#244"$%)',"(&2$&%*,(&)'% ,#0"&,$&-"-)")%,2$&:2'&:8'%*"'&/,(#8((,2$&) % &%*"&G
@IMN&#H2$:"""$#":

I"#$%"$&'Yo(&)S(#"#Y%$

P*'& DIN& *)(& ,4-0,#)%,2$(& :2'& "7%"$(,6"& )") (& 2: & (#,"$#"3& )(& ,%& ,4-)#YU
:85/)4"$%)088$/" (%) $/,$582: 8+*84)$8$)%8"&+,%*&)--0,#)%,2$(&)%&4)$.&0"6"0|
=206*& ,$/,6,/8)0& " (2$)0& )$/& (2#,)0:& M(& %*,(& :)4"+2'9& :2'& 83/ (%) $/,$5&
VSLULWXDO H[SHULHQFH KDV EHHQ GHYHORSHG |
"T#"-%& QdP3& R")$& F,)5"%f(& ?F,)5"%& )$/& @$*"0/"& IThTC& +2'9& 2$& #25
/'6"02-4"$%3&)$/&N8()$&V) %" (&I TTHC&+2'982$& ("0: 1+2'%*3&%*""&) " &+,/
2-"$&2--2'%8%$,%,"(&:2'&" (") #*: &M&A)K2'&2--2'%8$,%.&:2'& (#,"$#"&, $&5"$") 04
(& %628 (") H#*3& 83/ (%) $/38& )$/& ,$%"5')%"& %o* (& ') 4"+2'0& ) $/& - 24" (& +,%*8&
FXUUHQW VFLHQWLAF NQRZOHGJH LQ WKH PXOWI
4-YH%>=,2025 3&#*" 4, (%' 3&-(.#2025.38 $"8'2(#,"$#"38& 4" #,$"3& (2#,2025 3&
"ot & P*"&)8%*2'T(&+2'9(8$2%"/18) % & %*"&="5,$$,$5& 2: &%*,(&)'%,#0"&*)6"&="
#2$$"H%68 %*" & DIN& +,%*8& 2%*" & (28'#" ;& N24"& "% & %28 ="& "7-02" |&#2$$"#
PD\ LQFOXGH /DZUHQFH .RKOEHUJ ZLWK VW]
R)4"(&D2+0"&?ITTUC& +,%*& (%)5"(&2: &:),%*&/"6"02-4"$%c& Y"$&[,0=""& ?G}
+,%*& 08)/')$%(& )$/& (%)5"(& 2: & #2$(#,28($"((C& 12.& d*)(9)'& ?_2'(9,& GHIeCé
#2$$"H%,$5& (2#,)0& (#,"$#" & +,%*& (-,',%8)0,%.C& 4)$.& %) $(-"(2$)0& ) $/&-2(,%
S(#+2025.8)8%*2'(&)$/& " (") #+" (& (8#*& ) (& M=")*)4& E)(02+& 21 TUGC& +,%*&
VWDJHV WRZDUGV VHOI DFWXDOL]DWLRQ DQG
2<"4-(" & GHGEC:&M&A4),$&/, " " $#"& ="%+""$& %*" & DIN&)$/& ("6")08& 2: & %o*"("
(28'#"(& (& %*)%& %*"& DIN&. ,(& $2%8& )& (%)5"8& %*"2' 3& "TH"-%& :2'& %*)%& 2:
#25%$,%,6"8& /"6"02-4"$%:& M(& )(-"#%(& 2: & ("0:1+2'%*& )$/& /,5$,%.8 )"'& ,$*""$(
$&")'0.&#* 0/&/"6"02-4"$%3& :8'%*"&"7-02)%,2$& #)$& ,/"$%, :.&-'25" ((,2$& 2: &
06" ("&"7-" "$H"(&)(8&H25$,%,6"&/"6"02-4"$% & 24" I(;&P* (&) 8%*2'&#0),4(8&%*) %
(%)5"& %*"2","(& 2%6*" & %*)$& %*)%& 2: & #25%$,%,6"&/"6"02-4"$%& 4).& ="&)'%, )
)S/& 1" (# ="8& (%)5"(& 2: & *84)$,%.f(& 42/ $& 2%+"$%, "%*& #"$%8'.C& B$#26"" $5
2: 89$2+0"/5"&"0)%"/&%2&42')03&:),%*3&)$/&#2$(#,28($"((&)+)"$"((&M(&("0:
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+2'96%3& /,5$,%.38 )$/& Y%*"& #")%,6"& 1 2'#" (& )"& #80%8")00.& )$/& /"6"02-4"$%)
"4-2+""/& )(& :8$/)4"$%)08& *84)$& 6)08"(3& ,%& ,(& -/, #%" /& %*)%& F,)5"%,)$E
FRIJQLWLYH GHYHORSPHQW ZLOO EH WKH GRPLQ
WKDW WKH VRFLDOO\ UHODWHG VWDJHV Rl PRU!
#2$(#,28(3"((&/"6"02-4"$%8& +,008 $"" /& %2&="8&") (("(("/&%2&/"%" 4,$"&,: &%*".
)"&,$*""$%6&(%)5" (&, $&/"6"02-4"$%&2'&)#%8)00.&*,(%2' #)0&-)")/,54(;

MO(28& ,4-2'%)$%& )"& %*"& 4)$.& )")(& :2'& )--0,#)%,2$& ,$& 4"$%)0& *")0%*& )
5"$")08)$/&(#*2(24)% #&A"| #,$":&P* (8&+280/8&,$#08/"&)/)-%,$5&2'&/"6"02-,$5&
4"%*2/(&%2&"6)08) %" 8%*, (&-'2#" ((38#24-)' $58%*,(&-'2#" ((8&%282%*" &, $%" 6"$C
(848 )(& 4" #)%,2%(& ,$#08/,$5& -(.#*"/"0,#(3& %"#*$2025,#)0& ,$%" 6"$%,2$(3& )
206%™ &-( #2025 #)03&(2#,)038)$/&-*.(,#)0&?"4=2/,4"$%C&,$%" 6"$%, 2%

P* (& /,(#8((,2$& *,5*0,5*%(& 2$0.& (24"& 2:& %*'& ,44"1)%"& ,4-0,#)%,2$(&
248 #8™"$%& 9$2+0"/5"8 )$/& 8("& 2: & %+, (& - 2#"((&)$/& ,(& $2%8& ,$%"$/"/& %2&
H[KDXVWLYH ,W LV LQWHQGHG WR SURYLGH FOD!I
06*"& - 2#"((&)$/& 2--2'%8$,%.8 :2'& 480%, 1/,(#,-0,$) &/, (#8((,2$8& %28 #2$(,/" & ,%
"7%"$(,6"&,4-0,#)%, 2%

Tm7-1;m|-r $ ;ou;%l-r otm7-Y%om
M& 4)K2'& -"4,("& 2: & %*"& DIN& )$/& ,%(& )--0,#)%.,2%(& ,(& %*"& 9$2+0"/5"& %
*84)$(&*)6"&%+284),$8="), $&'2#"((2' (38) &%*"2'.&9$2+$8&) (&%*"&A/8)0&-"2#" ((&
RI FRIQLWLRQu (YDQV 7KLV Zd>9%80ReE X O D |
9+45'+%1'2, 8\ WKH 1REHO 3UL]JH ZLQQLQJ HFRQRPL\
?GHIIC;&V"&/"(#',="(&%+2&42/"(&2: &%*285*%& "' 0)%"/&%2&%+2&="),$&:8$#%
(.(%"4(&>)&:)(%3&)8%24)%,#38&"42%,2%$)038&$2%& 025, #)03&)$/&8$#2$(#,28(&
)$/& )& (02+"38 025,#)038 #2$(#,28(& (.(%"4>2-"")%,$5& (,480%)$"28(0.& %*285
$2968 )0+). (& #2$$"#%" ;& P*"& :)(%"'& (.(%"4& 4).& 4)9"& I"#,(,2$(& %*) %& )" & 28
2:8%*"&)+)"$"((&2: & %*"& (02+"& (.(%"438 %*285*& %*"& (02+™& (.(%"4& *)(& ¥
H#)-)#,%.&%28="H24"8&)+)" &2: &)$/8&42/80)%"&%*"&:) (%" &(.(%"4;&P*,(&*)(&(24"
"%18%$/'%"4,$"1& (,4,0)',%," (& %28& %*"& D™8/,)$& #2$(#,28(& 6(& 8$#H2$(#,28(:
%*"& ',5*%1="),$& 0":%1="),$& /,(#2$$"#%,2$& :'24& %*"& (-0,%& ='),$& "7-",4"$

*D]]DQLJID DQG D WULXQH EUDLQ WKHRU\ OF
#2'%,#)086(&4)44)0,)$1"0)%"/&0,4=#& (.(%"4&)$/&)8%24)%,#&"-%,0,)$1"0) %
(8'6,6)08:8$#%,2%(;

[%*28%& ="$5& (/"1%)H#9"/& ,$%2& %"#$#)0& ['%),0(& )$/& %*'2"%,
1'0,=")%,2$(38%*"&DINES("(&%*,(&9$2+0"/5" &, $&, %(&8$/"' (%) $/,$58) $/&"7-02')%
2: &%*"& (-, %8)08#2"; &@%&)--")' (&Yo*"&8S#2$(#,28(3&/"#,(,2$14)9,$5&0, 4= #&(.(
2'&Y*"&J, " $%6,)08="), $&*"4,(-*""&: 8$H#%, 2$(&)"'&, $&(24"84)$$" & 0) %" /8% 2 8Y6*"
(-,',%8)0&#2"; &P*,(&0")/(8&%28&)$&,008(%')%, 2$&2: &%*"&*84)$&#2$/,%,2$&7?D,5

7KH )26 GHVFULEHV KRZ VSHFLAF XVH RI WKH F
(8,5(%'84"$%)08&,$&"7-02' $58%*"&8SH2S(#,28(&-)' %&2: &"7-" "$#"&%62& 8%/ (%

DQG XWLOL]J]H WKH QDWXUH RI VSLULWXDO H[SHUL
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Human Condition

! Language
IlamOtIO'nS Reasoning
emories Judgement
Decisions
AT
/
|
)

1. Event / trauma occurs

2. Limbic brain reacts fast, makes 3. Cortex has no awareness
irrational decision - "I am a failure” of this decision

4. Limbic decisions control actions 5. Cortex has no awareness of this
based on "I am a failure” control

6. Cortex tries to adapt to these
decisions/feelings by changing
behaviors-defense mechanisms,
drugs, money, power, rituals, beliefs

8-1/$" FE& M& %')84)X"6"$%& 2##8'(& +,%*& )$& ,")%,2$)03& -2((,=0.& 0,4=,#& =
I'#,(,2$3828%82: &)+)"$"((82: &%6*"&#2' %" T&=8%&/,"#%,$5&="*)6,2'(8&I6*) %&Y6*"
DWWHPSWV WR UDWLRQDOL]H DQG DGMXVW LWV E

@%&,(&)H#9$2+0"/5"18.%*)%&4)$.82: &%*"&/"%),0(8&)$/&%*"2" %, #)0&8S$/" (%)
2: 8Y%*,(8:28%/)%,2$8)$/&-'24#"((&*)6"&."%6&Y2&="8&/"6"02-"/:&P*"&-8'"-2("&2: &Y%%*,
)'%,#0"& (& %2&-'26,/"&)&="2)/&-"(-"#%,6"8 %2& "T-2("& %*"&/,(#,-0,$"(&2: & (#,"$
% 02(2-*38)$/&%*"2025 .8 %2& %o*"& #8""$%& 9$2+0"/5"& 2: & (-, %8)0&"7-","$#"&
="5,$&-0)$$,$58:8'%6*"&)#9%,6,%,"(&)$/&',2',%,"(;

4" /.0,
P*'&+2'/&-(#+2025.8,(&/",6"1&:'248%*"&_""O8 N/ B&2'& (-, %&2'&(280;&
7KH AHOG RI SV\FKRORJ\ HYHQ EHIRUH WKH ZRU
d0)$9))'%& ,$& INTG& (%)%, $5& %*)%& - (.#*2025.& A%")%(& 2: & %*"& (2803B&*)(&
WR GHAQH LWV VXEMHFW PDWWHU DQG GLVFLSO|
06*"& (%8/.&2: &=")6,2'(&)(&,$&="7)6,2',(438&#25$,%,2$(& )(& ,$&#25$,%,6"& (#,"
"42%,2%(3& %*"& #2$(#,28(& )$/& 8$#2$(#,28(& )(& ,$& D"8/,)$& -(.#+2)$)0.(,(3&
$/,6,/8)08 4"$%)0& -'2#"(("(& 2'& (2#,)0& ' 2#"(("(3& 42%,6)%,2$3& 42")0,%.3& 6)08'
)$/&"6"$&%'8" 89628, %(&/" 6)%,2$38%6*"&(28082'&(-,',%8)0,%..&P*""&*)6"&=""$&
A+)6"(B&"7%"$/,$5& '248 %*"("& (%8/,"(3& ,$#08/,$5& *84)$, (%, #& )$/& "7 ,(%"$%,
WUDQVSHUVRQDO DQG UHFHQW DWWHPSWV DW D
"7"4-0,:.8 +*)%8& *)(& =""$& #2$(,/""1& 12'& 4)$.& .")'(& )& A#(,(& 2: & 1,(8$,%.B&

<DQFKDU DQG +LOO ZLWKLQ WKH AHOG RI S\
QR XQLAHG GRPDLQ IRU IRFXV

@$8)$&)%%"4-%8&%2&)//" ((8&%*,(&/,(8$,%.382$"&2: 8%*"&4),$&8S, ., $5&-""(-"4

WKDW KDV EHHQ QRWHG KLVWRULFDOO\ EXW VNL!L
WKDW RI "RQWRORJ\ g WKH VWXG\ Rl "%HLQJu FD
"7 $H'& 2: & 0,:"C;& [, %%, $& -(#+2025 38 2$%2025.& (& 0,4,%"/& %28 %*"& (%8
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KXPDQ DQG DQLPDO H[LVWHQFH 2QWRORJ\ LV
:2'4)0&=")$H#*&2: &-*,02(2-* &I"(#' ,="1&='2)/0.&)(8&%*"&(%8/.&2: &A%*"&$)%8"&2: &
"7 ,(%"$H" B&P* (&="2)/"&-""(-"#%,6"&,$&* 02(2-*.8&52"(&=".2$/&%*"&$)%8" &2: &
d", $5&%6*)%&, $#08/"(&*84)$&)$/8)$,4)080,:"8)$/&, (&#02("0.&"0)%" /&% 284" %)-* (
E"%)-*.(,#(&,(8&)$2%*"&=")$#*&2: &-* 02(2-*.8*)6,$5&%2&/2&+,%*8Y%*"8$) % 8" &
)00&™)0,%.8)$/&4). &, $HOS/"&H2SH"-%o(& (B#*8)(&_2/3&H")%,2$38&)$/&%*"&$)%8
)008&4)%%"'& ,%("0:3& +* #*& ,4- $5"(& 2$&)$2%*"& /, (#,-0,$"8& %*)%& +,00&="&/,(
0)%"'3&%*"2025 .

$ PDMRU LPSOLFDWLRQ ZLWKLQ WKH AHOG RI S

P* (& 2##8'(&)(&%*"&:28$/)%,2$& 2: & %*"& ") A"+2'0& ="5, (& +,%0*& Yo" & -""#"- %, 2
+,90* $& -(#+2025.& %*)%& )& -)'%& 2: & QdP>%*285*%(3& :"'0,$5(3& )$/& )#%.
="%)6,2'(;&M(&-"("$%"/&,$&5"") %" &/" V0¥ YREHR &-"#"-%,2$(&2: &%*285*%(3&
IHHOLQJV DQG EHKDYLRUV3:DQG WKH QH[W OHYH
AH2$#"-%,2$(3B& ,$#08/,$5& ="0,":(3& 6)08"(3& )$/& *)=,%(X-)H% #"(>/"%"4,$"
48#+82: &%*"&8(8)0&")04&2: &*84)$&- (#2025 .&E2(%&-(.H#*2%*")-,"(&)/I" (&
%*"("8.0"6"0(& 2: &"7-" "$#"3& (8#*& )(& +*"$& QP& /")0(& +,%*& ,")%,2$)0& %*285

*)=,%(:&1"0,5,28(&)$/8&%*"2025,#)08%*285*06&"4), $(&,$&%*,(&)")&2: &="0,":(3&6
)$/&-)#%,#" (&)(&-)'%&2: &)&A™0,5,28(&.,/"$%, YRS HBIIEE (258, $%62&

7KH QH[W OHYHO RI RUJDQL]DWLRQ ZLWKLQ WK
06*"8/24),$82: &Ad", $5BE&+,%*8%6*" &, $%"5')%,2$82: &%*285*%6(3&:""0,$5(38)$/8=
)(&)$&A)%%,%8/"B&?(""&D,58"&eC:;

Beliefs

Domain of
Being

Habits / Practices

ATTITUDE

2$8& A)%%,%8/":B& N""& A< /& D"'8/& E,((& %*"& <,(#26".& 2: & J8'& N-,',%8)0& Q2"
20Q%)%02(&GHGE)C&:2'&)&/" (#',-%,2$&2: &%*"&0,4,%)%,2$(&2: &="0,":(3&6)08" (3
$&/,(#8((,25(;
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@$%"5")%,2$8&2: &%*"("&-""#"-%,2$(&)(&)$&) %%, %8/"&="5,$(&%*"&"7-02")%, 29
124),$&2: &d",$53&)(&d", $5& ,$#08/"(&)00& %*""&(,480%)$"28(0.>(24"%, 4" (&)0(2¢
LGHQWLAHG DV PLQG KHDUW DQG ERG\ ZLWK D I
d",$5;&M(&$2%"B[HR) $/&*""'3&)$&) %%, %8/"&/" %" 4,$" (&%*" &%2%)0&/,""#%, 2$¢
1,(-2(,%,2$&2: &)&-""(2$>/,(-2(,%,2$8&%2&("'0:3&2%*" (38%6*"&+2'0/3&-) (%3&:8%8""
D2'&"7)4-0"38&)&-"((,4,(%,#8&) %%, %8/"&4).& $#08/"&)&%*285*%&2: &A0,:"&$"6"&
28%3B&)&:""0,$5&2: &/,(#28')5"4"$%& 2'& *2-"0"(($"((3& ) $/& ) $& ) #%& 2: & +,%*/')+
2'&)62,)$#":&

D8'%*"42"3&)%%,%8/"(&/"6"02-&)(&)&" (80%&2: & $K8'.&2'&"4-2+" 4"$%&2: &Y
VSHFLAF GLVWLQFWLRQV Rl %HLQJ LGHQWLAHG C
WKDW VHOI ZRUWK LV D WRWDO %HLQJ LQWHJUDYV
VHOl FRPSHWHQFH3HDFK RI WKHVH GHAQHG DQG
2: &-(.#+2025.:&N,4,0)'0.3&%*"&/,(%,$#%,2$&2: &/,5%$,%.&,(&%*"&,$%"5")%,2$&2:
#2 #"(&+,9%0%&™)(2$3&"7-"((,$5&#24-)((,2$3&)$/&)#%,$5&+,%*&#28")5";:&[2'9,$5&
+,9%*&/,(%,$#%,2$(&2: &d",$5& 08, (&+2'9,$5& +,%*,$& ) $& 2$%2025 #)0& - "' (-"#
=" 2%/& %*"& 8(8)0& 0,4,%"/& -(#*2025,#)0& -"(-"#%,6"& 2: & %*285*%(3& :""0,$!
)$/&="%)6,2'(3&2'& "6"$& =".2$/8& %*"& %*"2025,#)0&)$/&"0,5,28(& 0"6"0& 2: &="0,'
6)08"(3& )$/& -")#%, #"(X*)=,%(;& P*"& DIN& /"42$(%") %" (& *2+& %*"& -*,02(2-*,#)0«
EUDQFK RI RQWRORJ\ VKRXOG DOVR EH IRUPDOO\
-(#*2025.&?(""&D,58"&gC: & P* (&:")4"+2'9& /"42$(%") %" (& *2+& % 2& 8%/ (%) $/&
%*"("&"7-""$#"(&2$%2025,#)00.8&)$/&*2+8&%28&)--0.&%*" ("&2$%2025,#)0&"7-"" "3
IXQFWLRQDOO\ DQG FOLQLFDOO\ ZLWK VSHFLAF
"(")#*&)$/I&"$%") $H"&%2&(-,',%8)0&"7-" " $H";

PHILOSOPHY SCIENCE

Ontology/
Realm of Psychology Realm of
the Mind the Physical

8-1/$" HE& J6™"0)-& 2: & (#,"$#"&)$/&-*,02(2-*.& ,$& )& #2442$8 2$%2025 #)0&)") &
2: &,$%""(%;

P*'& $"7%& (%"-& +,%*& %*"& DIN& /"42$(%')%" (& *2+& 2$%2025.& #)$& :8'%*"
"T%"$I" & Y28 ="H24" &) Y& 2: &Y*" &/, (#,-0,$"&2: &%*"2025 3& ,$#08/,$5&4"%)-*
?D,58"& UC& )$/& %*'& 26"0)-& 2:& %*'2025.& +,%*& -*,02(2-*3& ,$#08/,$5&
2$%2025,#)00.&#2442$&,$%"" (%&,$&(-,',%8)0,%.;
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THEOLOGY/RELIGION

Realm of
the Spirit

[ Ontology/
PHILOSOPHY |Psychology

SCIENCE

Realm of
the Physical

8-:/$" IE & J6"0)-& 2: & -*,02(2-*.& )$/& %*"2025.& * 50,506,358 )& #2442$&
2$9%2025,#)0&,$% """ (%&,$&(-,',%68)0,%.3&)$/&%*"826™0)-&2: &(#,"$#"&)$/&%*"20
#2442$&2$%2025,#)08,$%"" (%6(38, $#08/, $584"%)-*.(,#(;

P*'& (%" $5%*"$,$5& 2: & )&#2"& ("0:1+2'%*&)$/&/,5$,%.& =.& %o*"& - 24" ((,$5& 2
)$/82-"$,$5&=".2$/38)%%,%8/"(&%*)%&/"6"02-"/&:'24& $K8'.&0")/(&%28(-2$%)$":
2-"$,$58 %28 %*"'& 0"6"0& 2: & %6*"&#")%,6"& :2'#" (X#")98;6 B DS 8K
["(#,="1&,$&*)138%*,(&2-"$, S5&2HH8' (&+,%*&4. (%, #)0X$84, $28(8#*) %™ (Yo, #(
06*)%&4).8&, $H08/"&)&("$("&2: &H#2$$"#%"I$"((3&:6,%)0,%.38+*20"$" ((3&$2"%, #(3¢
(""$,%.3&)$/& 4"M)$,$58 )$/&-8'-2(": & P ("&H*) WHY" (%, #(& )" & )& (,5$8 %*)%& 28'8
(-, %8) 08#2""&%*)%&, (&8(8)00.828%8&2: &#2$(#,28(8&)+)"$"((&*)(&="H24"82-"$"/&
)%&2: &%*,(&(-,', %8)0&"T-" "$#"82'&)+)9"$, $5;&P*, (&#2" & 2-"$(8Y62&%*" & (~,', %
#"0%,6"&"7-" "$#"(&2: &)5)-"&026"3&)&42")08%' 8%+ 1:2'H" 8#2""38) $/&) $&, $/24,%6) =
),%6*3& +* H*& )" & Y%*"& :8$H%, 28)0& #¥) )HY%" (%, #(& 2: & 28'& A(2BTHER "7-","$#";
0%6*,(84)$$"38%6*"'&2$%2025 #)0&8%/" (%) $/.$58/"6"02-"/8 Y6*'285*& Y%o*"& (#,"$#" &
-(#2025.8 29%*285*%(3& :""0,$5(3& ="*)6.2' (38 "%#:C& $2+& #2$$"#%(& ,$/"0,=0.
"0,5,.2$8 )$/& (-.'.%8)8 P (& ,(& -)'%& 2: & %*"& 0)'5"& 2$%62025,#)0& 26™0)-& +,%
(#,"$H#" &) $/&%*"2025.8%*)%&4).&)0(2&,$#08/" &) $&26"0)-&+,%*&-*,02(2-* ;&P*"
+,00& ="& 42"& )=28%& %* (& 0)%"'3& +,%*& "7-02)%,2$& 2: & %*"& ,4-0,#)%,2$(¢
H2$$"HY%, 2$&+,%*8&%6*"2025 . &P*" &#"$%')0&26™0)-&2: &)00&%*"" &/, (#,-0,$"(&+,
="&/ (#8(("/1&0)%"";

7KH LQFOXVLRQ RI WKLV XQGHUVWDQGLQJ RI
-(#2025.&-"),("(&[,00,)4&R)4"(&)$/&*,(&)%%"4-%(&%2&=",$5& (-, %68)0X"'0,5,28(
"7 SH& $9628 %" &) 04&2: &-(#42025 :8&\/2-":800.3&:8%8"&"::2'%(&+,00&)//"(
)&"4)'9)=0"& 0}#93&2'&/,(4,(()03&2: &(-,',%8)0X"'0,5,28(&"7-" "$#"&+,%* $& 48#*¢
2: &-(#+2025.8)$/84"$%)08*")0%*3&, $#08/,$58%6*"&4" #)0&/, (#,-0,$"82: &-(#*,)%
7KLV DSSOLHV QRW RQO\ WR WKH PR)EI&EHEAHO G

DOVR WR WKH PRGHUQ WKHUDSHXWLF AHOGV RI &
"0)=2")%"/8& F8A5/*3$%5*$, /*C
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)S(H"HUSE Vo (&F+,"-#'12,

$V D EULHI IROORZ XS WR WKH ODVW VHFWLRQ L
LPSOLFDWLRQV RI WKH )26 IRU WKH VFLHQWLAF
WKH AHOG RI SV\FKLDWU\ DQG PHQWDO KHDOWK
4'] #,$"8)$I&-(H#*,)%' &%) (&=""$& %" &=, 2-(#*2(2#,)0& 42/"0& 2: & 4"] #,$"3&)(&
"(-28("/&=.& "2'5"& $5"0&?ITMC&?D,58"&hC:;

Sociological

8-1/$" JE&, 2-(#*2(2#,)0&42/"08& 2: & 4" #,$"38& +,%*&=,2025 #)03&-( #2025 #)03
)$/8&(2#,2025 #)0&/"% " 4,$)$%(&=",$58&=)0)$#"/&%28& " (80%&,$&*")0%*;

P*'& = 2-(#*2(2#,)0& 42/"0& ,008(%')%" (& %*"& ,/")& %*)%& +"& *)6"& =,2025,#
-(#2025,#)03&)$/& (2#,2025,#)0& ) (-"#%6(& 2: &"7-"" "$#"8& %*)%3& +*"$& =) 0)$#"/&
(24"84)$5"38)""89*"&(28'#'8.2: &*")0%*&)$/8+"00="$5;&D2 &.")' (38%*""&*)(8="1
J&:$2%"/80)H98.2: &(-",%8)0,%.8&+,%6* $8%* (&:42/"0;& P &1'$%)0& '20"8.2: &~
)$I& (-, %8)0&"7-" "$#"& $&%*"&*")0,$58&-24#" (& 08, " (&)&"6,(,2$& %2&* 5*0,5%¢
06*"& " H#"$% & 9$2+0"/5"&-""("$%" /&, $&Y*, (&) %, HO" &P*" &= 2-(#*2(2#,)0&A42/"0&H
4"%)-+2" #)00.8="&(""$&)(8)8Y%+21/,4"$(,2$)086,"+&2: &*84)$&=",$5(8)$/&)&42(%0.
#25%$,%,6"8& )H#%1/',6"$& )$/& Y%, 2$1: 24#8("1& ,(#,-0,$":& P*'& DIN& /"42$(%")%"
*2438&+,96*8%0*"'&2$%62025 #)082-"$, $5&%62&Y%6*" &/, (%6, $#%, 2$(&2: &("0:1+2'%*&)

D GHSWK RI H[SHULHQFH LV LGHQWLAHG DQG HJ[
(-, %8)0&2'&(280&"7-","$#": &P*, (& $#08/"(&$2%82$0.&"42%,2$(8&=8%8&)0(2&6)0:
™ (2$38&#24-)((,2$38)$/&#28")5"&)$/&"7 ,(%"$%,)0&)(-"#%(&2: &42")0,%.38026"3&:)
)$/84"$,$58)$/&-8'-2(":&P*'& $H08(,2$82: &%+, (&/"-%*&)--")'(&%2&="&)&4)K2'&
(28'#"&2: &*")0,$5>=2%6*&"42%,2$)0&)$/&-*.(,#)0>%*)%&, (&."%&%628="&"T-02"/;4
(&-'2-2("18%%) % &H24-""$(,6" 8, $H0B(,2$&2: &%*"("&6)',28(&0"6"0(&2: &"7-" "$H#"&
"08,"(&)$& "7-)$(,2$8 %628 )& =,2-(#*2(2#,)01(-,',%8)0& 42/"08& ?D,58"" & "C& +*""¢
(-,',%8)0,%.&,(&#"$%')03&)(&,%&*)(&6" .&="2)/&)(-"#%(&2: &=,2025,#)03&-(#*20
)$/&(2#,2025 #)08/"%" 4,$)$%(;
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Spiritual Core

Health

8-1/$"LE&F'2-2("1&=,2-(#*2(2#,)01 (-, %8)0&42/"0&+,%*&0)'5"&#"$%')0&"0,5,28(X
(-, %8)0&/"%" 4,3)$%(3&,$#08/,$5&"'0,5,28(&-"}#% #" (3&,$&(2#,2025,#)0&26"0)-¢
(-, %8)0&-#% #"(& ,$&=,2025,#)0& )$/&- (#2025 #)0& 26"'0)-:& P*"& #"$%")0& #2"
06*"& "4-2+" $58 2 & ("0:1+2'%*& )$/&/,5$,%.8 %*)%& :2(%" (& 2-"$,$5& %2& )& (-,
#2"&)$18&, % (&H")%,6,%.8)$/&*")0, $5&H#*) JH%" (%o, #(;

1'0,5,28(8#2448%,%.8#)$8, $#08/" 842" 82: 8Y6*"&(2#,2025 #)0&")0438+*,0"&(-,, %
)% #(&4).& $HOB/'& 42" & 2: & %" &-( #2025 #)0& ")0438)$/&"6"$& %*'&=,2025 4
"04& +"$& ,$#08/,$5& =2/.& -')#% #"(& (8#*& )(& .25)3& %),& #*,& 2'& O,& 52$5;& P*
"0)%, 2$(*,-(&)" &:8'%*"&,008(%")%"/&)(&)8&Y%6*"" 1/, 4"$(,2$)0&42/" 08+ %*&"7-" "$%,)
GHSWK )LJXUH LQ ZKLFK RXU VSLULWXDO FRUI
2:& $K8'.& %2& ("0:1+2'%*& )$/& /,5$,%.3& ,(& )& #,%,#)0& #'$%" 08 #24-2$"$%& 2:
"(-"#,)00.&,: & %8&,(&)8&4) (%" &#2$%'200"&2: &+"00=", FoAHRIXR5IR/*

8-;/$" KE&d,2-(#*2(2#,)01(-,',%8)08&42/'03& $#08/,$5& (-,',%8)0&#2"3& +,%*& ("0
+2'%*8)$/&/,53,%.82-"3,$5&) &/"-%6*&) $I&#"$%)08(28'#'&2: 8*")0%*8&)$/&*")0,$5;

M/2-%,2$8&2: 8%*,(&=,2-(#*2(2#,)01(-," %8)0&42/"0&H)$8&*)6"&-'2:28%$/&"::"#Y%o(&
2$896*"&:8%8" &-")#% #"82: &A"] #,$"3&-(#*) %' 3&)$/&A4"$%)0&*")0%*;

3$42.+"#$%"$
N24"&/"%),0(&2: &%*"&$"8'2(#,"$#"&,4-0,#)%,2$(&)"&" T=25IBLGBES, /*C
SHVHDUFK RI VSLULWXDO H[SHULHQFH GLG QRW I
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RI QHXURLPDJLQJ DQG VSHFLDOL]HG ((* PHDVXUI
SULPDULO\ H[SORUHG UHOLJLRQ3UHOLJLRXV DIA
4")(8"(& 2:& ™0,5,28($"((& )$/& "0,5,2(,%.>-'26,/,$5& ")'0.& (855" (%,2$(& 2: &
VSHFLAF EUDLQ UHJLRQV LQYROYHG ZLWK UHOLJL
2:9%"$& (%8/,"1&="),$&/,:""$#"(&="%+""$&"0,5,28(&-"}#%,%,2$" (& +*2&*)/&.")'(&

6WXGLHV PRUH UHODWHG WR VSLULWXDO H[SHUL
471,%)%,2$8)$/84,$/:80$"((88(,$5&"7-","$#"18-)#%,%,2$" (&(8#+8) (84239(&)$/&
QXQV HQJDJHG LQ VSHFLAF DFWLYLWLHV Rl SUD

(24"2%$"& (& $& %*"& (#)$$,$58 4)#* $"3& )$/&*)6,$58 0,4,%"/& " (") #*& 42/"0(& %28
)#968)00.8, $/8#"'&2'&-'242%"8&-"(2$)0&(-,, %68)0&"7-" "$#";

'HVSLWH WKHVH OLPLWDWLRQV UHVHDUFK LGH
"0)%"/18&%28&(-,',\%8)0&"7-" "$#"&!"5, 2$(&(855" (%"/&=.8$"8'2,4)5,$5&,$#08/"Z

T 4"1)0& -"'2$%)0& #2'%"73& ) ((2#,)%" & +,%*& 4.(%,#)0& (%) %" (& ?)$& "098&)
MO0"4)$&GHINC
1 (8-",2'&-)',"%)0&02="(8)$/8&%"4-2'2-)',"%)0&K8$#%, 2$3&) ((2#,) %" I&+,%*&-")

J: &A2(%& ,$%"" (%8 *)(&=""$& )& $"%+2'9& 2: & #2$$"#%"/&="),$&"'5,2$(&#)00"/&
[":)80%& 42/"& $"%+2'938& +* #*& ,$H#O8/"(& %*"& 4"/,)0& -"':'2$%)08& #2'%"73& %
-2(%",2'&#,$580)%" &#2'%" 738 %" &-)')*,--2#)4-) 0&H#2'%" 7 38.%*" &) 4.5/)0)&) $/&%
$:2'& ), "%6)0& 02=":& @%& ,(& /"(# ="1& )(& )& A:8%#%,2$)0& )$/& (%' 8#%8")0&.’
%6*"&="),$3&)((,4,0)%,$58&)$/8%')$(4, %%, $5&"-" ("$%)%, 2$(&2: &()0,"$%&"7%"'$)
$%"$)0& "6"$%(& %+ 285*8 502=)0& ="),$& }#%,6,%.&-)%%" $(B& ?1),#+0"& GHITC
(24"8:8%$,08"&H*)YH%" (%, #(38, $#08/,$5&=",$58)#%,6"8&+*"$&2%*"&="),$&)#%.,6.
)%&" (%:&<")80%&42/"&$"%+2'9&)#%,6,%.&,(&)0(2&#)04,$5& +*"$&2%*"&="),$
)"'& }#%,6"3& (855" (%, $5& )& 42/80)%, $5& *24"2(%)%,#& #2$%'20;8 @%& )0(2& *
)=,0,%,"(&2: &#")%,6,%.8&?") #*0"&GHITC;
P*'& )/6"$%& 2: & -(#*"1"0,#& "' (") #*& #")%"I& )$& "T-" 4"$%)0& "'(") #*&

42/"03& ) (& %*"&-(#"["0,#(& )#%8)00.& ,$/8#"/1&)$/&-'242%"1& (-, %8)0X4.(%,#)0&

) (A"$%(& )$/& )& =), $& (#)$& %*"& :2002+,$58& /).;& P*'("& ,$/8#"1& (-,',%8)0X
4.(% #)0& "T-" "$H" (& *)6"8& =""$& ) (2#,)%" /& +,%*& ') 4)% #& " (80%(& ,$& *")0,$5

(8=(%)$#"& 8("&/,(2'/"' (38 )02$5& +,%*& )& ("$("& 2: & +*20"$"((3& +"001=",$53& )4
08)0,%.&2: &0,:";:&2Q)"*)'%1V)",(&"%&)0;&GHIGC&Q*,&)$/&_ 20/&GHGHC;&P*,(&
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SH) (118, 5% (%8, $8)S/&8S/" (%) $/,$582: &%*"&-2((,=0"&/")80%&42/"&S$"%+2'9
'20"&,$&(-,',%8)0&"7-","$#"&2Q)*)'%1V)" (&) $/&D',(%2$&GHITC;

D8'%*"'& ,4-0,#)%,2$(& :2'& $"8'2(#,"$#"& %28& -8'(8"& +,00& 42(%0.& :2#8(&
WHFKQLFDO DVSHFWV:GHAQLWLRQV LQVWUXPHGC
(") HES%%) % &+, 008$2%8="8/, (#8(("/& $8&Y6*, (&) %o, #O":

(YHQ LI VSHFLAF UHJLRQV Rl WKH EUDLQ DL
)(2#,)%"18& +,%*& (-,',%8)08& "7-" "$#"3& )& 4)K2'& -'2=0"4& "'4),$(;& [*,0"& +"&
4).8.9$2+&%*"8)4.5/)0)&"5,2$& 2: & %*"&="),$& (&) ((2#,)%" &+ %*&"42%, 2$(3& 4
2$0.& *)6"& -*.(,#)0& 4"%*2/(& %28& 8("& %*,(& 9$2+0"/5"& :8$#%,2$)00.;& P*"'& 29
4"%*2/(& ,$8& %*,(& ))& +280/& ="& #*"4,#)0& ,$%" 6"$%,2$(& ?)(& +,%*& 4"/, #)%, 2
0,9"&)$%,/"-"(()$%(C& 2'& -*.(,#)0& ,$%" 6"$%, 2$(& (8#*& ) (& %) $(#)$,)08& 4)5$"%
(%,480)%,2$3& "0"#%'2"$#"-*)025")-* #& $"8'2:"/=)#93& "0"#%'2#2$680(,6"&
WKHUDS\ (0'5 H\H PRYHPHQW GHVHQVLWL]DWLR
%6*")-.&"5)/, $5&"."& 426" 4"$%(&)$/8%6*"&" (208%,2$8&2: &%')84)%, #&4"42' " (C3&
)$/& "6"$& /,"#%& ,$%)#)$,)0& =),$& (%,480)%,2$:& P*"& DIN& $2+8& -'26,/"(& )
0)$58)5"& :2'&-(.#+2025,#)03&#25$,%,6"3& "42%,2$)03& )$/& 6"'=)0& ,$%"'6"$%, 2:
="&":"H%,6";& K(,$5& %*"& 0)$58)5"8& )$/& /,"HY%& "T-" "$H#" (& 2: & %*"& /,(%,$#%,
2: & ("0:1+2'%*& )$/&/,5$,%.8)002+(& )& -" (2$& %2&/,"#%0.& "$5)5"& ) $/& #*)$5"&
06')$(:2'4& %*"& =), $& :8$#%,2$& ,$& %*"("& 6)',28(& )") ;& "=)0& - (.H*2%*")-,"(&
#)$&="88("/&%2& (%" $5%*"$&B("&2: &")(2$3&#24-)((,2$38)$/&#28')5"&+*,0"& 2!
18%8"& (") #*& ,$6"(%,5)%" (& %*"& ='),$& %")$(:2'4)%, 2$(& %*)%& )& 0,9"0.& %
2H#8" $5:& @& ,(&)$%,#,)%"1& %6*)%& :8%8"& "' (") #*& +,00& ,/"$%, | & Yo*" & 4" H#*
:2'8%*"88%,6"()0&4. (%, #)0X$84,$28(&"7-"","$H#" &Y6*) Yo & 248" (&+*"$&Y0*"&(-,', %68
#2"82-"$(;:&N24"8& 2: &%*,(&+2'9&,(&)0™)/.&,$&-'25"((3&)(&E, #*)"0&[,$9"04)$&
2GHIHC&S (#,="(&)&=,2-(#*2(2#,)0&-"(-"#%,6"&2: &%*,(&)+)9"$,$5&)$/&12=, $&W
Q)*)'%1V)",(8)$/8&Q) 0&R:ED' (%2382 GHITCE&)%%"4-%&"7-0)$) %, 2$&+, %6*, $&(.#
)$I& $"8'2(#,"$H#"& " (") #*;& L2+& %*)%8& %*"& DIN& -'26,/"(& )& *84)$& "' (") #*&
PRGHO WR LQWHQWLRQDOO\ SURPRWH VSLULWXD
06*)%& %*"("& $2$1/'851,$/8#"/& |, "HY& "T-" "$H" (& 2: & (-,',%8)0& )+)9"$,$5& +,0C
="& #2'"0)%" /& +,%*& $"8'2,4)5,$53& -*.(,2025,#)0& 4")(8" (3& ) $/& -2((,=0.& "6"$&
"0"HY6'2"$H"-*)025")-* #&"#2'] $5(;

M&4)K2'& -)'%6& 2: & %*"& %*™)-"8%, #& - 2#"((& 8(,$5& %*"& DIN3& 9$2+$& ) (& Q
NP & 2#25%$,%,6"& ="*)6,2")0& %*")-.& :2'& ("0:1%")$(#"$/"$%& "7-","$#"C3& ) ((,(%
("0 1)H#H#"-9%0)$H" &+, %+ &) &"0")("&2: &"42%, 2$(&2: &(8::" $53&(,4,0)'&%628%6*"&d8//"
)--'2)#*& %2&*)--,$"((&)$/&+"00=",$5& 2: & A$2$1)%%0)#*4"$%:BE& @%&. ,(&+"00&9
%6*)%&E<EM& ?"#(%)(.38)&-(#*""0,#C&,(&=",$5&-8'(8"/&:2'&)--'26)0&=.8&%*"&K]
D22/&)$/& <'85& M/4,$,(%')%,2$& :2'& -(#*2%*")-"8%, #& 8(";& E<EM& *)(& %*"&
85,08"&#%))H%" (%,#& 2: & "426,$5& %*"& ") & "%, 2$& +*"$& "#)00,$5& %')84)0
442" "(;&P*,(&,4-)H#%&)002+(&-(#*1"0,#1)((,(%"1&%*")-.8%2&)-,10.8%" B (#"$/&
06*"& (8::" ,$58& :'248 -) (%68 %')84) % #8& 442" (& +,%0*& (24" Y%, 4" (& "#(%6) %, #&. "' (80
%6*)%& )--")'& %2& *)6"& 02$51%"4& %')$(:2'4)%, 2$& +*"$& ) ((,(%"/& +,%*& -"'(2$)
$%"5"%,2$:& M& 6,(,2$& 2: & %*"& $2%1%221/,(%)$%& :8%8"& +280/& ="& %*)
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1"$%,:.&%*"&="), $&A"#*)$,(4(&%*)%&#2$(20,/)%" &) $/&-'242%"& %o*"&H2$%, $8) %
2: &(8::" $5&:'248%')84) &+, %+ &%+ &*2-"(&2: &/"6"02-,$58$"+&,$%" 6"$%, 2% (;
@$&6,"+82: &0)%" &/, (#8((,2$38&08"(%,2$(8)"&),("/&"'5) 1, $5&%6*"&%*"2025,#)0
* 02(2-* #)0&,4-0,#)%,2$(&2: &%6*,(&-2+"8&2: &8$/2,$58%*"&"42%,2$)0&"::"#%(&
(%&T-""$H" ;8@ %&, (&)$&"42%,2$)0&A/2126™B&2: &0,:"38+)'%82: &+*)%&, (&'7-"
$&)&A=2'$&)5), $B&H2$6" (,2$&" 7-" "B,

m|_uororo]< -m7 “ort%om
P*'&")0,%.&2: &(-,',%8)0&"7-","$#"& )(&)&8%$,6"()0&")0,%.&)6),0)=0"& %2& ) 00&*
=",$5(&"'08,"(&(24"&"7-0)$)%,2$(&+,%*,$&)$%*'2-2025.3&"(-"#,)00.&)(&,%& " 0)9
%28 "6208%, 2D &FPFDANEE. "6208%,23)'.& "7-0)$)%,2$8& :2'& 28'& #)-)#,%.8& :2'&
(-, %8)08&"7-" "$#"&+)(& (855" (%"/:& @$& (844)' 3&%*"&%*"2" &-'2-2(" (& %*)%&) %
=2%%0"$"#9&, $8&Yb, 4" 38Y%0*"&H*) %" (%, #(82: &(-,', %8)0&"7-" "$#" &+"" &(2#, 2#8(
["6"02-"/&:2'& %*"& (8'6,6)0& 2: & %*"& -"'1*84)$3& -2((,=0.& *24,3$,/3& %',=";& P*,(&
$#08/"1&)$&, $#") ("1& ("B("&2: &#2$$"#Y%,2$& ) $/&"4-)Y%o* . &+, %*&#24-)((,2$& :2'&
-'29%"#%,$58)$/&H)', $58:2'&")#*82%*"38)&6,%)0,%.83 " #"(()' . & 2'&(8#H" (& $&Y6*",'8
(8'6,6)01%*")%"$"/& %+"$%.1.")'&0,6"(3&)$/& )& ("$("& 2: & +*20"$"((& ) $/& ,$%"5",%
+,90*&-")#"&)B/&(""$,%..& ) &-"(2$&*)/&%*" '&2+$&'20"&) (&, $&)&=""* 6"3&+,%%*
FRQVWUDLQHG AH[LELOLW)\ IRU FRQALFW GXH WR
(8'6,6)0;&D,$)00.3& %* (& #")%"/&)$&"T%" 4" &#22-")%,6"& ) $/&#2448$) 0& ("$(" &2
4")$,$58)$/&-8'-2(";& 7-","$%,)00.38 ) &#)-)#,%.&: 2'& ("0:1+2'%*& +)(&/"6"02-"/&
QHXURORJLFDOO\ ZLWK VXUYLYDO YDOXH DV D KF
)6"&0,%%0"&,$,%,)%,6"38 2$"& +,%*& 02+& ("0:1"(%""4&+,%*&/"-""((,2$&+280/&
0":%&=.&%*"&+).(,/"&=.&%*"&%',="3&)$/&-22'&("'0: 1#24-"%"$#"&+280/&4)9"&:2'&:
4,(%)9"(;&M(&)&5'28-3&#*2, #" (& +,%*& ") (2$& $"'/"/& % 2&-"6),0& )$/& #24-)((,2$&
)$/&-'2%"#%,2$&: 2'&" ) H*&2%*" &+"" &#'8#,)0c&6" . &0,%%0"&$™"/ (&% 28="&() /1 &)=2
(8'6,6)0&6)08"&2: &#28')5"&)42$5&0")/" ;& P*8(3&("0:1+2'%*&)$/&/,5$,%.&="#)4"¢
SHUVRQDOO\ LQWHJUDWHG ZLWK WKH LGHQWLA]
"7 S SH2$S H#%,2$386,%)0,%.38+*20"$" ((3&-")#"38)$/&4")$,$5&)$/&-8"-2(";&
N-,',%8)0&"7-","$#"&+)(&)&=.1-"2/8#%&2: & +*)%&+)(&$""/"/&:2'&(8'6,6)03&,%& +)
$2%8&+*)%&4)/"&(8'6,6)0&-2((,=0";

T @ (89%*,(&(8--2'%"I&+,%*&#8""$%&I$2+0"/5" &, $&)$%*'2-2025.8)$/&"'6208%, 2
WKHRU\" ;1 QRW ZKDW LV QHHGHG WR HLWKH!L
)$206*" 8" 7-0)$)%, 258 2'8%6*" &#)-)#,%.&:2'&(-,' % 8)0&"7-" " $H#" &+ %6* $&*84)$ (i

T M$&"7-0)$)%, 2$& 48(%& )##28$%& : 2'& * 2+ SMBAYR(B* UL & %0* (&
H#)-)H,%.;&[*"$&/,/&Yo* ,(&/"6"02-4"$%0&2##8' &, $&"6208%, 2$&)$/&+*.i

1 [%)%8&+)(8%*"&(8'6,6)0&6)08"&2: &(-,' %8)0&"7-" "$#"]

Q8"'$%0.38 42(%& %*"2',"(& 2: & (-,',%8)0,%.& )$/& "0,5,2$& :2#8(& 2$& %*"& #25
DVSHFWV 5DSSDSRUW DQG &RUEDOO\ ZKLFk
"6208%,2$&%6*) S8V &H)-JH,%.&:2' 8" 4-)%* &)$/&Y*"&-" ("$H"&2: &#28')5":
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[%)%& ,(& 8$,08"& )=28%& %*,(& %*"2".& ,(& ,%(& "7-0)$)%,2$8& :2'& +*.& (-,',9
"7 SHE (& 28%8& 2: & )+)"$"((;& P& I")& -'2-2("1& ,(& %*)%& 2$#"& (8'6,6)0&
1248 %" & =2%960"$"HO& 2H#8" " 138 Yo*" & *84) $&H2' %" T &"T-)$/" &) 4) %, #)00.&+,%
Y-,1&18)0, (%, #&K8/54"$%8&:2'& (2#,)0&(8'6,6)0>." (& 2'&$238522/8 2'&=)/3&.',5*%&
+2$538 1", "$/8& 2'8 :2"3& )--"2)#*& 2'& )62,/>)(& %8 +)(& 0,9"0.8& 5") %" & %',=)0&
FRQALFW DQG D QHZ GULYH IRU H[SHGLHQF\ LQ C
["6"02-4"$%&.2: &0)$58)5" & +,%*&#2'%, #)0&"7-)$(,2$3& ) (& %*"&)=,0,%.& %2&0)=
+2'/(& ,44"1,)%"0.& -'2/8#"1&)&/8)0,(4& 2: & A, (1, (& $2%3B& +* #*& %o*"$&#")%"1&. )&
$"#"((,%.8:2'&K8/54"$%>+%)%8&, (1,($1%38522/1=)/3&():"1$2%&():"3&" Yok &M (&+24
)$/& -"1*2428& ()-,"$(& +""& 4,5")%,$5& 28%& 2: & M:' #)3& %*"& #2'%"7& "6"$%8)0
124,$)%"18)$/& 26" 80"/& %*"&*24,$,/& (-,' %8)0&#2™X0, 4= #& ='),$3&"0"5)%, $5&
908 %28& %*"& BSH2B(#,28(& =8%& $2%& "0,4,$)%, $5& ,%(& :8$#%,2$,$53& /"(-,%
-2=0"4(&+,%*&/8)0, (%, #&%*285*%& ("% %, $5& %6+ & (%)5"&:2'& 8% 8" X#8""$%6&
2: &*84)$,%.,& P*'&'20"& 2: & "'8-%,2$(& 2: & %*"("& (-,',%68)0& ', 6"(& ,$%62& )+)"$"
+,9%*&)((2#,)%"184.(%,#)0&"7-" "$#" (&, $&Y*"&/"6"02-4"$%&2: &"'0,5,28(&%')/,%, 2
#280/&)HH#28$%&:2' &% " &-"("$H#"&2: &)&8$,6"()0&4. (%, #)08&H#2"&?P")(/)0"&ITTTC
0%6*"&A)K2',%.82: &"0,5,28(&%")/,%,2%(;

u;-%"; oul;v -m7 |_; "oftr tml%om
M(&$2%"/&-""6,28(0.&)$/&"0)=2") 97 +&FHRI$W5*SWKH )26 LGHQWLAH
"T-"SH& 2. & % & #M)%,6"& (2 #" (X#)%,6"& 2-"$,$5(& +,%*& " T7-"" " SH" (& Y%o*) Yo
)"&(,4,0)'&%2&+*)%&+280/&$2'4)00.&="&,$#08/"/&+,%*&%*"&+2'/&(280Z2&)&4.
%'8%*1:2'#"&#2"c&)5)-"&026"&2: &("0:3&2%*"'(3&0,:"3&)$/&%*"&A/,6,$"Bc&)$
)(&)$& )#%,2$& "0)%"/& %2& #28')5"& ) %*"'& %*)$& )(& )& ="0,":;:& N#,"$#"3& ,$#
-(.#*2025.3&%)(&)62,/"/13&,: &$2%&/"$,"/3&%*"&")0,%.&2: &%*"&(280&)$/&#8""$
*)(8$528&-0)#"8:2'&,%(&(%8/.82'&8%$/"' (%) $/,$5;8&P*"&DIN&(855" (%(&%*) % 8&%* (&
$#08/"8&)%&0")(%&)(-"#%(&2: &42")0&,$K8' 3&#24-)((,2$&:)%,58"3&)$/&"7-"" "$¢

RI ORVV RI IDLWK ,I VRXO LV UHFRJQL]JHG DV D
D VSHFLAF VHW RI H[SHULHQFHV WKHQ WKHUH
/,(#,-0,$"&:2'&(2808&(%8/,"(;

T [)%&48(%8&-(#+2025.&/28%2&,$#2'-2")%"8&Y%* (8(%8/.i&[280/&, %&="8&8$/"&
QHZ AHOG RI RQWRORJ\"

T V2+8&+280/& (2808 (%8/,"(&="& ,$#08/"/& $& $"8'2(#,"$#"1& @$& (2#,2025.i&
=,2025.i&Q*"4, (%" i&F*.(#(i&@$:2'4)%,2$&%*"2" i& @$%"5') 0&(%68, " i

T M(& %*"& (-,',%8)0& #2"& (& (855"(%"/& )(& )& 4)(%"'& #2$%'200"& :2'& *84
="%)6,2'(3& +*)%8& )=28%& ,4-)#Y%& +,%* $& "#2$24 #(i& $5,$"" $5i& F20,%,#)C
(#,"$H#"1& #2025 .8)$/&#0,4) %" &#*)$5"]

6RX0O PXVW DOVR EH FRQVLGHUHG LQ RWKHU AH(
*84)$&/"6"02-4"$%38&) (&, %0&+)(&/"(# ="1&")'0," &*2+&("0:1+2'%*&)$/&/,5$,%.8)"&
"0)%"/&%2&/"6"02-4"$%&?V)' %" &I TTHC;
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$:KDW DERXW ZLWKLQ FRVPRORJ\ DV KXPD
)$%6+'2-242(4,#&=",$5(i

@$& )& -"'6,28(& @$(%,%8%"& 2$& 1"0,5,2$& ,$& )$& M5"& 2: & N#,"$#"8& #2$:""
Aj)',"%,"(&2: &N-,',%8)0&P)$(:2'4)%,2$3B&M(*29&_)$5)/")$&?GHHNC&(%)%"/&9
A\%]*"& :8%8"'&"6208%, 2$& 2: & %0*" & (#,"$#" (& & ;& ;& AB(%&H#24" & %28 %" 4(&+,9
502=)08&/""-&2$%2025.&2: &28'&"$#)$%"1&#2(42(;B

D,$)00.38+%)%8&)=28%&%*"&'20"&2: &%*,(8&9$2+0"/5"&, $E&H#2$(#,28($" ((&(%8/,
+)(8$2%"/8&)%8%*"&="5,$$,$5&2: &%*,(&)'%,#0"3&%*"&DINE/2"(&$2%&, $#08/"&"
2: &-(H* HE&"$24"$);

TV2+& 128 (-, %8)08& )$/& 4.(%,#)0& "7-" "$#"(& ,$%"%o+,$"& +,%*& -(H#* #&
$2A"$)&)$/&H2B(#,28($"((&(%8/,"(i

M%&Y6*"&6™ . &0") (%38, %&+280/&="8"T-"#%"I&%*)%&)$.&"7-0)$)%, 2$(&2: &"7
SKHQRPHQD RXWVLGH WKH XVXDO UHDOP RI VFLH!
%6*"& 9$2+0"/5"& 2: & %*"& DIN& )$/& ,%(& "0)%"/& "7-","$%,)0& -*"$24"$)& )(
"7-0)$)%2" ;& V2+&2:%"$&*)6"&+"8*")'1&2: &4.(%,#)01%.-"&"7-" "$#"(&)(&*)6"&
=BRS8N $&=",$5&"7-0),$"/&=.&-(H#* H#&2'&(8-""$)%8")0&"7-0)$)%, 2$(3&
2'&,1")(&(8#*&)(&08)$%84&"$%)$50"4"$%i

_btovor _bl-t Irtbl-Zomyv
M&-"6,28(& @$(%,%8%"&2$&!"0,5,29& ,$&)$&M5"& 2: & N#,"$#"&#2$:"""$#"& (85!
%*""'& ="& )& 426"& :'24& )$& )$%*'2-242'-* #& +2'0/6,"+& 2: & =",$5& *84)$&
+,%* $& )& #2(42(& %2& )$& )$%*'2-2#2(4,#& +2'0/6,"+& 2: & =", $5& *84)$& )(& )&
"T-"((,2$&2: &#t2(42(;&P*"&-2+"&2: &Y%*,(&,4)5"&,%("0: &,(&%6")$(:2'4)%,2$)03&)(&
A4"1)%"0.&/,(-"0(8&%*"&,(20)%,2$3&)0,"$)%,2$38&)$/&/,(#2$3$"#%,2$&2: &28'&*84
"7 &) BI&)IM((M(& )& -"'6)0"$%8 02$5,$5& :2'& ="02$5,$58& )$/& #2$$'#%,2$&
WKDW PD\ SUHMXGLFH RXU SKLORVRSKLFDO SXUV
*)--,$"((;&P*"&DIN&(8--2'% (& %*,(&)(&)$&)+)9"$,$5&)+)"'$" ((&2: &28'&(-,',%8)0&
FRUH WKDW UHFRJQL]JHV RXU FRQQHFWHGQHVYV
+,%*&%*"&8%,6" ("&,$&%*"&*""'1)$/1$2+& 424" $%;& J:%"$3&-*,02(2-*.&-'242%" (&
"7-","$%,)0&/, (#2535 #%,2$&+,%*&,%(&"4-*)(,(&2$& 025 ,#& ) $/&#25%$,%,6"&-"2#"((
)$/&%* (&-"(-"#%,6"&" ,$%"5") %" (&, %;

5/4$+8& % (&62.4%(&.7&8$#%0

ME&A)K2'&-)'%&2: &-*,02(2-*.&)$/&(-,',%8)0,%.&/")0(&+,%*&6)08"(;&P*"&08" (%,2$
9%*"&(8'6,6)0&6)08"8&2: &(-,',%8)0&"7-" "$#"&*)(&)0™)/.&=""$&"),("/;&P2&"" " &=)#9&
0628 D,58"& e3& /,(#8((,2$8 2: & 6)08" (& 2##8' (& +,%* $& -(#2025.8 )(& )& #2$#"-9
OHYHO RI FRJQLWLYH RUJDQL]DWLRQ EH\RQG SH!
)#%,2$(;&P* (&), ("(&)&-*,02(2-* #)0&08"(%,2$Z&M" &%+ &8$,6™ () 0&#2 (4, #&6)0!
2'8)"&6)08"(&*84)$0.8/"%" 4,$"18)$/&5'28%$/"/i
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P*'&-"("$#"&2: &#)-)#,%,"(&:2'&("0:1+2'%*&)$/&/,5%$,%.&)0™)/.& (855" (% & %*",'4
A"6208%,2$%$)'.B&6)08";

$M"& 0,:"& )$/& *84)$,%.8& K8(%& ,$"6,%)=0"& -'25"((,2$(& 2: & %*"& 8%,6" ("
["6"02-4"$%6)0&."7-""((,2$3& (8#*& )(&)& 6)08"& (,4,0)'& %2& )& #2(4 #& #2$(%)$
0,9'B32'&)"&Y%*".&(24"%* $5&"0("|

T M"&0,:"&)$/&,$%"00,5"$%3&H#2$(#, 28(&H#")%8" (&#2(4,#)00.8&/"(%,$"/&%28&
$&Y%*,(&8$,6™ ("

+ M"& 6)08"(& /"-"$/"$%& 238 *84)$& ,$%"'-"%)%,2$& )$/& 6)08,$5& (,$#"'& %+
2$0.&"0)%"8%2&*84)%(i

T @: &*84)$(&+""&52$"38+280/&%*,(&AB)08"B&(%,008="8-"("$%&, $&%*"&83

1 [)%& /2"(& %*,(& ")00.& ().& -*,02(2-* #)00.& )=28%8& %*"& -0)#"& 2: & 6)08"(& .
%6*"88%,6" ("

$ VLIQLAFDQW VRXUFH Rl YDOXHV QRWHG LQ SKL
2:8&)& A5'28%$/& 2: & d",$5B& )(& "0)=2"%"/& =.& F)80& P,00,#*& ?GHIgC& ,$& )& """
0628 %*"& "T-" "$H'& 2: & 2/:& P*,(& ,$629"(& %*"& ,I")& %*)%& 2/& ,(&)$& )$(+"&
06*"& 2$%2025,#)08& %*")%& 2: & A$2$1d" $53B& 2:%"$& +,%6+& %*"&'24,("& 2: & *"
" $H#)'$)%,2$38& )(& +"00& )(& _2/& =" $5& "0)%"/& %28 %*"'& 4")$,$5& )$/& -8'-2("& 2
d",$5:&P*'&DIN&)//"(("(8&%6*,(&08"(%,2$Z

T @: 828'&(-,' %8)0&#2" &, (8+202%'2- #8?426,$58962+)'18+*20"$"((C&)(&/"(# ="
ZLWK ZKROHQHVV EHLQJ D IXOAOOPHQW RI R
2-"$, $58 %628 %*"& (2808 "7-" "$#"& 2: & %o*"&H#")%,6"& : 2'#" (3& #)$& %*, (& (-,',
#2"&="8H2B(,I""I&)&*.(,#)03&™)0&"4=2/,4"$%&2: &Y%*"&5'28$/&2: &d" $5i

$+,VDPDMRU YDOXH DQG PHDQLQJ RI OLIH WKH
1,5%,%.8)$/&H#2$$" #%,2$&+,%*&28'&(280&"7-" "$#"]

T @(&%*,(&(-,',%8)08#2" &%+ "$&Y*"&(28'#"&2: &_ 21

T @ (&, %86+ "&(28'H"82: & 2/8)(8&)$&"4=21,"18"$%,%.382'€2$0.8 2/8)(&)$&"7-",'

RI VHOI ZRUWK DQG GLJQLW\ IXOAOOHG ZLWK V

00'89%*&H2"&2: &"T-" "$#"38)$/&)&:),%*&, $&I*"&58, /) $#'&2: &28'&(-,',%8)0&
)$/8%+"'&0,:"&-"2#"((&,%("0:

P*'& 206" & +).& (-, %8)0&"7-" "$#"8& 4).& ="& "0)%"/& %28 %*"& 5'28$/& 2: & d",$5&
6%)%8& 2$"8 2: & %*"'& 4)K2'& 4")(8" (& 2: & (-, ,%68)0& "7-" "$#"& +,%*& %*"& L84, $2¢
E2%,6)%,2$8@$6"$%2".8"0)%" (&%62&(-,', %8)0&"7-" "$#"&)(&)//" ((,$58%6*"&"7 (%
08"(%,2$&2: &d",$5&,%("0:;:8@ (8&%6*""&0,:"8): %" &/") %*i&V2+8&/2&+"8&0,6"&)(&d", 4
9$2+&%*)%&/")%* &, (&) $&"$/&-2,$%&2: &d",$5i

Q28)5"8:&;&;8%")S(#"$/, $5&%*"&$2$1=" $5&2: &%*"&)$7,"%.&2: &:)%"&)$/&/")%*&:
%+"8)$7,"%.&2: &"4-%,$"((&)$/&4")$,$50"(($"((&2)$/C;&;&;8&%*"&)$7,"%.&2: &58,0%&)
H2$/"A$)%, 258 & 8:8*)(&Y6*"&H¥) WU " &2: &:),%*:&?P,00,#*&GHIg3&IUUC
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d29%*& 2: & %*"("& ,$0O8,',"(& (855" (%& %*)%& 28'& (-, %8) 0& #2"& )$/& . %(& /' ,6"$S$'
HO$$"#90&%62828'& (280&"7-" "$#"&4).8)#%8)00.&="8%*"&5'28$/&2: &d" ,$58 %2
P,00,#+&™:"(;

"0)%"/& %28& %*,(& -*,02(2-*,#)00.8 )$/& %*"2025,#)00.& ,(& %*"& J4"5)& F2,$%
7HLOKDUG GH &KDUGLQ 7KH 2PHJD 3RLQW L
HOG SRLQW RI XQLAFDWLRQ RI KXPDQLW\ 7HLO}
Q*',(%,)$& ,/")& 2: & A0252(B& )(& %*"& (28'#"8 )$/& -8'-2("& 2: &)00& d", $53& +* #*&
)(2#,)%" (&+,%*&28'&()06)%, 2$&%*'285*&R" (8(&Q*(%);

T Q280/8&28'&(-,', %8)08#2"&)#%8)00.8="8%*"&"4=2/ 4"$%&2: &Y%*"&J4"5)&F2
)$/8%6+" & (28'#" &) $I&H2$%),$"&2: &A0252(Bi

T @(&28'&(-,',%8)08#2" & %o*"& (28'#"& 2: & 28'&-8'-2("3&)(&,%(&)+)9"$,$5& , (&
GHVLUHG HQG SRLQW RI RXU H[LVWHQFH DQG
*84)$& d" $5(& )(&*84)$,%.8 ="#24"(& )+)"& 2: & ) $I&H2$S"#%" & +,%*& 28'&
8%$,6"()0&(-,,%8)08#2"&(280&"7-" "$#"i

P* (8#)$&"6"$&="8#)" "I&:8'%*"&="2$/&Q* (%,)$,%.3&),(,$5&%*"&08" (%, 2$&
RO (&(-, %68)08H#2"&, (&)0(28%6*" &(28'H#'&2: &Y6*"&P)2>%*"&+).&2: &0,:"38&
(28'#"82: &d8//*,(4](&D28'&L2=0"&P' 8%*(>)(&+"&/"%)#*&:'248%6*"&(8::" $5&2: &
$K8'.8962828'&("0:1+2'%*&)$/&/,53,%.&)$/&)#* "6"&*)--,$"((;

T @(8%*"8 (8"$/"&%2& 2/f(&+,00& +,%* 38 R8/),(48)$/8 @(0)43& 2: & +* #*&
:28%$/)%,2$&2: &,%(&$)4"&, (&A(8=4,((,2$3B&(,4,0)' &%28%*"&(-,' %8)0&"7-" "
("'$&+,%*8%*" &DINEY6*)%& 08, " (&) $&"52&(8""$/" 8% 28%*" &* 5*" &-2+"&)
58,)$#"&2: &28'&(-,', %8)0&#2"

P*,(&0")/(&8(&,$%2&%*"&:800&")04&2: &%*"&-*,02(2-*#)0&,/")&2: &-)$"$%*",(4&
,%(&%*"2025,#)0&#2""0)%"&+,%*,$&-"2#"((&%*"2025 ,;

T <2"(&Y%*"&-"("$H"&)$/&:8$1%, 2582 &28'&(-,' %8)0&#2"&""0) %" &% 2&Yo*" &2
2: &-)$"$%*" (4>%*"&, ") &Y%*)%E&_2/&)$/&%*"&+2'0/&)"&:800.&,$%""0)%"/3
+,%*8%*"&+2'0/&=",$5&,$&_2/&)$/& 2/&=",$5&,$&Y%*"&+2'0i

@: &-)$"$%*",(4&0,%")00.&,$#08/"(&%*"&+*20"&A+2'0/B&, $#08/,$5&)00&2: &9
#")%,2$3&-'2=)=0.8$2%:8 d8%& ,: & ,%& (& ,$%"-"%"/& )(& Y%*"&+*20"&+2'0/& 2: &
"7 SH 3RV &Y &) B(+""&+280/&="8)&" (28%/,$58A."(B&@: &%6*"&4) (%" &H2$"

E\ RXU VSLULWXDO FRUH LQAXHQFHY DOO RXU HJS
/' 6"8%2&*84)$&+"00=",$53&*)--,$"((3&)$/&"6"$&=0, ((3&%*"$&%* ,(&(-,',%8)0&#2
$%"""0)%" /& +,%*& Yo*" & +*20"& +2'0/&2: & 28'&"7-" "$#"8)$/& 28'& +*20"&+2'0/& 2:
"7 SH"& (80)%"/1&%62&28'&(-,',%8)08#2": &P*8(38%*"&DIN&)$/&, % (&8$H#26™
28'&(-,' %8)0&#2"&"7-" "$%,)00.8(8--2'%(&)$&,/")&2: &-)$"$%*" (4&.,: &_2/&,(8&)$!
$("-))=0"8-)'%&2: &"7-" "$#";
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F*,02(2-*,#)00.3& )$/& ,$& #H2SK8$H%,2$& +%*& 28'& 0)%"& /,(#8((,2$&
06*"2025,#)0&,4-0,#)%,2$(Z

T V2+8&/2"(&*,02(2-*.&1")0&+,%*&Y%*,(8#2$#08(,2$i

T @(&28'&(-,,%8)0&#2"&"6"$& ,$& %*"& ()4"& ")04&) (& %*"& A/,6,$"B&2'& (&,
-0),$&-*.(,#)0&)$/&4)%"™ )0, (%, #i

+:LWK WKH UHFRJQLWLRQ WKDW WKLV VSLULW:
12"(8,%8&4)9"&:8'%*" &/, (#8((,2$&2: &%*"&A/,6,$"B&,""0"6)$%3&2'&"6"$&8$")

T [)%8& /2" (& %*"& -"'("$H#"& 2: & %o* (& (-, %68)0& #2""& 128 %28 %*"& :28$/)%, 2$&
2#"((&%*"2025.i

$:K\ QRW MXVW PRYH SURFHVV WKHRORJ\ WR
4)%" )0,(%&"7-0)$)%,2$8/"62,/&2: &)$.&"0,5,28(&2'&%*"2025 #)0&) % %)#*4"

T [280/8&%*,(&"0"5)%"&%*"2025.8%62&) &, (%2' #)0&)$/&,""0"6)$%&6"(%,5,)0&)
)%&8$/" (%)$/,$58™)0,%.&(,4,0)'&%28&-*025, (%2382 &%6*"&"%o*" &%*"2. i

M(& %*'& DIN& )$/& (-,',%8)08& #2"& 2$0.& "0)%"& %2& *84)$& "7-""$#"3& %’
2=("6)%,2$(&#)$8 4)9"& $2& #0),4(& )=28%8& $2%,2$(& 2: & _2/& 28%(,/"& 2: &*84)
H[SHULHQFH VXFK DV *RG DV FUHDWRU RU KDYLQ
Q*)00"$5"(8%628%*"&#2$#"-%&82: &)$8)001026,$538)001-"("$%38&)001-2+":808&"S
"7 (%"$%,)08& $K8'.&%2828'&+2'0/6,"+&)$/&28'8:28%$/)%, 2$&2: &("#8',%.3&,4-2'%)
4"$,$538)$/8&-8'-2(";

+,V RXU FRQWLQXHG DWWHPSW WR UHGHAQH *R
$KS'.8 %28& 28'& ("0:1+2'%*& )$/& 1,5$,%.8 %6*)%& +*"$& - 24" (("/& ) $/& 5',"6"
+280/8 )002+& 2$"8 %28& :800.& 426"& =".2$/& )& _2/& #2$H"-%& )% Yo)#+4"$%
$&A8//*,(4i

&mb~;uv-r ou-r bu;lY%om -m7 (-rt;v
7KH )26 DGGUHVVHYV YDULRXV DUHDYV UHODWHG V
E+45/* 3$%58P6#90" (& %*,(& /,"#%0.3& #*)00"$5,$5& %*"& A$)%8")0,(%,#& )00
WKH "LV RXJKWpu TXHVWLRQ 7KH SKLORVRSKHU 'I
="#)8("&(24"%*,$5&A,(B&/2"(&$2%&F"#"(()',0.&4")$&%*)% & ,%&A285*%BE& Y62 & =
V84"3& %*"& #2$#08(,2$& 2: & %*,(&*)(&=""$& %*)%& 42")0& 6)08" (& #)$$2%& ="& /
:'248&%)%8")0&-'2-""%,"(c&%*""":2"'3&42")0&:28%/)%,2$(&2$&%*,(&=)(,(&2'&)$.&=)(,
2:&4)%" ))0&")0,%.&)"&)0(";&@: &%*,(&,(&%'8"3&%*"""'&,(&$2&-2((,=,0,%.&2: &
"00* #(&2'&42")0(&"0)%"/&%2&%*"&"")0,%.&2: &(#,"$#"&)$/&%*"&4) %", )0&+2'0/;
P*'&DJIN&#*)00"$5" (&%*, (&H#2$#08(,2$&)$/&-'26,/"(&)$&)0% ™ $)%,6"&)--'2)#*&X
"%* #(&)$/&42"0,%.;& @ PE&H#2$%") (Y& Y02%0S 83| $HH POH & * 0 B Yo B %0*) Yo &
"PRUDO WHUPV FRQFHSWV RU SURSHUWLHYV DUH
)=28%8& %*"& $)%8")0& +2'0/3& ,$#08/,$5& ) #%(& )=28%& *84)$& =",$5(3& *84)$& $
)$/&*84)$&(2#,"%,"(;B&D2002+,$5&%*,(&-"'(-"#%,6"3&)&4)K2'&-""4,("&/" (#',="1&=.&
-RKQ 6WXDUW 0OLOO-V YHUVLRQ RI XWLOLWDL
' 5*00& %2& %*"'& "7%"$%& %*)%& ,%& %"$/(& %2& -'2/8#"& *)--,$"((& ?2'& -0")(8™3
#25(%'8"/C&)$/&42")00.&+'2$5&%2& %*"&"7%"$%& %*)%& ,%8&: :),0(& %2& -'2/8#"&



"#$%&'($)*%+,'$-"./,0#0$%'+%1'230/%3/ .61

2'89%0"$/(8&%028&-'2/8H#"&8%*)--,$"((&22'&-),$38&="2)/0.8:#2$(%'8"/C;&P*,(&2: &#28'("
LV SUREOHPDWLF DV WKHUH DUH D PXOWLWXGH ¥
$#08/,$538 )42$58 4)$.& 2%+ (3& %*"& 2:%"$& /,()(%'28(0.& #2$%")/, #%2".& 52)0(¢
(*2'%18)$/&02$51%" 48*)--,$" ((3&) (&(""$&+,%*&)// #%,6"&="%)6,2';

P*'&DIN&-'26,/"(&)&"0)%"/&)$/&42" &/, " #%60.8)--0,#)=0"&)--'2)#*8%2&." %o #(&
DQG PRUDOV ,Q WKLV IUDPHZRUN VHOI ZRUWK L
RSHUDWLRQDOL]HG PDNLQJ WKHLU IXOAOOPHQW
M&-"(2$&#)$&="&")(2$)=0.&#0")'&)=28%&%*"&(8=K"#%,6"&"7-" "$#"'&2: &)#* "6,
SH™(&("0:1+2'%*&)$/&/,5$,%.38)$/& %, (&#H)$&="&6,(,=0.&(""$&)$/&"4-)%* #)OC
"0%& +*"$& , %68 2##8' (& ,$& )& #0,$,#)0& ("%%, $5;& P*"& "7%"$(,2$& '24& E,00(f(&
"Oo* #(&+280/&="8 %*)%& A)$& )#%, 2$& ,(&42)00.& ' 5*%8& %28& %*"&."7%"$%& Yo
"4-2+"8&("0:1+2'%*&)$/&/,5$,%.38)$/&42")00.&+2$58962&%*" &" T%" $Y6&%6*) % &, %
"4-2+"382'&"6"$8&*) 4(3&("0: 1+2'%*&)$/&/,5$,%.;B&M((84,$58%*, (&, (&42" &8(":803
98, ("(&%*"&08"(%,2$Z&[*.&-0)#"&("0:1+2'%*&)$/&/,5$,%.&)=26"&)00&2%*" (&
~'["(%)0&2: &*84)$&6)08" (i

M&-296"$%,)08)$(+"&="H24"(Z&="H)8("8%*".&)"&+*)%&, $*""$%0.&/' ,6"&*84)$
EHLQJV WR IXOAOOPHQW DV LGHQWLAHG E\ WKL
FDSDFLW\ IRU VHOI ZRUWK DQG GLJQLW\ OHDGYV
2: & +"00=",$5& )$/& *)--,$"((c& ,%& ,(& )6),0)=0"& :2'& )00& -"2-0"& "'5)'/0"((& 2: & 0,
#,"HBA(%)$H" (& P')/,%,2$)00.38 %* (& (&1, (#28$%"/8 =.& %*"& $)%8")0, (%, #& :)00)!
MXVW EHFDXVH ZH KDYH DQ RUGHU WR RXU SV\Fk
%6*"&DIN&?A, (BC&/2"(8&$2%84)9"&, %&%*"&+).&, % &A285*%B&YH2&="

T @(&%*"""'&)$.&+).&%28&426"&"%* #(X42)0,%.&=".2$/&=",$5&/,(#28%$%"/&=.&°
$)%8"0,(%,#&:)00)#.&)'584"$%i

17-02)%,2$&2: &%*"&:")4"+2'98-'26, " (&) &$"+&8S/" (%) $/,$58&2: &%6*,(&/,0"44)&
06*)%&, (&/,"#%60.&"0)%"/&%628%*"&(-, %8) 08#2" &) $/8%6*" 8%*285*%&-'2#"((" (&)
+,%*&,%:8P*"&,(1285*%8&)'584"$%&, (&=)("/8&2$828'€/8)0, (%, #8&%* $9,$5&)$/&KS
2: & %* $5(& )(& ', 5*%X+2$5& 2'& 522/X=)/3& +* #*& *)(& 124,$)%"/& 28'& :2'4)0&
06*,$9,$58)=28%&42)0&)$/&"%* #)0&K8/54"$%& ) (&$2%"/&.") O&YBIFE, (& ,%("0: &
)00)#..&M$&"7)4-0"&2: &%*"&0,4,%(&2: &%*,(&4).8)((,(%3&:2'&, $(%)$H#"Z&,: &"€
0")/(&%28%*"&/"6"02-4"$%& 2: &)&H*) ) H%™ (%, #&:)HI&Y%*)%& *84)$(&*)6" & Yo+
2A,(BC3& %*"$& *84)$(& A285*%B& %2& *)6"& %+2& ) 4(;& P*,(& ,(& )& %.-,#)03& )
)'58)=0"3&,(1285*%& #2$#08(,2$& ##"-%)=0"8& =.& ) 00& VBB IB)P (18, H&
42)082'& A"%* #)0& K8/54"$%BE&2: &' 5*%& 2'& +'2$58 =8%8& )& A$)%8)0& K8/54"
*2+8& #"%),$& 4)%",)0& %* $5(& 285*%& %2& =":& M& $2$1/8)0, (%, #& %*285* %
+280/&8("&%*,(&$)%8")0&K8/54"$%&)(&."6)08)%,6"82'&,$(%'84"$%)0&?,;":3&8%
(8#*8)(8522/X="%%"3&2'&"6"$&="(%3&)%*"&%*)$E&Y6*"&/8)0, (%, #&K8/54"$% &
=)/&2'&' 5 %X +2$538)$/&%*" &, (1285*%&H2$#08(,2$&., (&$2802$5" &) &:)00)# ;

T <2"(&%*"&DIN&)(&/"(# ,="1&/,(4,((8&%*"&$)%8")0, (%, #&:)00)#.I&M$/&/2" (&%
SUHVHQFH RI WKLV SV\FKRORJLFDO RUJDQL]D\
)$/&1,5$,%.84)9"8,%8&)&-'4) &) %&2: &*2+8&*84)$,%.&A285*%B&I62&="]
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T <2"(&%*,(&)/I"((8%*"&A-' #"B&2: &/8)0, (%, #8.%*285*%& %*)%&*)(&=""$&-),/
*84)$&*,(%2'.&:2'&0)$58)5"&/"6"02-4"$%i

T @(& %*,(& (,4,0)'& %2& %*"& =2%*X)$/& -" (-"#%,6"& 2: & R),$,(4& "\ %*"& %*
['(%"$&+2'0/&/8)0, (%, #&%*285*06&2: &" %*"X2']

J-"$,$58 2: & %*"& (-,', %8)0& #2""& 426" (& " (2$(& ,$%2& )& $"+& )+)"$"((& 2: & $2$1
18)0,(%,#&%*,$9,$5& - 2#"(("(&)=28%&"7-","$#",& 7-" " $#" & +,%*,$& %0*,(&(-,',%08)/
#2"&,(&$2%&)=28%&K8/54"$%3&522/&2'&=)/3&',5*%&2'&+'2$53&=8%&")%*"'&)
%6*)%& A)00& , (& %*"&+).&,%8&*)(&%2&="B&)(&)&")0,%.&-' ,$#,-0"c&%*"":2""3& A)
="#)8("&, %&, (&")0,%.>)$/& %&H)$&="8="%%"1&@ $&: }#%38)$&) 584" $%&H#) $&="
28'8&*84)$&H#2' %, #)08&/8)0,(%, #&K8/54"$%&, (8$2%8%*"&="(%&58,/"&:2' &*84) $&+"!
18"8%28&,%(&/ #+2%2428(&0,4,%) %, 2$(38)&#2$#08(,2$&"(-28("/&=.&") (%" $&"0,
:2'&%*28()$/(&2: &.")'(;

P*'&DJIN&,(&48#*&#0")""&)=28%& *84)$& $)%8"'3& +,%*& 28'& 2-%,4)0& :85#%
=" $5&/"(,5$"/&:2'&"4-2+""/& ("0:1+2'%*& )$/&/,5$,%.& ) $/& %0*" & 2-"$,$5& %2 & %o*"' &
#")%,6"&:2'#" (>%'8%*3&026"3&)$/&:),%*:&P* (842")08%' 8%*1:2'#"&,, (& %6*"&N)%.
?%'8%*1:2'#"C& 2: & E)*)%4)& )$/*,3& %*"& =8,0%1,$& "4=2/,"/& A58%B& ")#%,2
$K8'.&%28& ("0:1+2'%*& ) $/&/,5$,%..& @:3& (,4,0)'& %2& %*"& %+2&)'4(&"7)4-0"3&
%%*,(&8%,6"()0&42")0&%'8%*&?A,(BC3&%*"$&*84)$(&A285*%B&%2&*)6"&%*, (&4
06*'285%&"4-2+""1&("0:1+2'%*&)$/&/,5$,%.;&P* (&8("&2: &,(1285*%&, (&$2%&)&:)00
P*'& A, (1285*%& :)00)#.B& (& )$& )'%.,:)#%& 2: & 28'& :8$/)4"$%)0& /8)0, (%, #& %*,$
£4)9,$58/"#,(,2$(8)=28%&"%* #(&)$/&42")0,%.;&M&5")%&"7)4-0"8%2&=" $5&%*,(&
(89%6%)%&+*"$&+"802298)%4&6)08" (38%6*",'&:8$/)4"$%)08$) %68 &, (8%6*) % &Yo*".&)"
2'&+* 00"3&' 5*%&2' &+ 2$53&+* #*&8%$6",0(8&%0*"&:)0("*22/82: &=)(,$5&"%* #(&)$/&4-
2$&)&/8)0,(%,#&:28%/)%,23;&[,%*&%*,(&#2$#08(,2$3&%*"&"0"4"$%(&2: &%*"&:")

RXJKW WR EH LQWHQWLRQDOO\ SXUVXHG RU YDOX
)$/&42')0& )4"+2'9;8 P* (& (*280/&*,5+0,5*%& %*"& #2"'& 6)08" (& 2: & ("0:1+2'%*&)(
VHOI FRQAGHQFH VHOI HVYWHHP VHOI FRPSHWHQ!
06(&-)'%6(& 2: & #<2 #"X")(2$X+, (/2438 "4-)%* X#24-) ((, 2$XH#)' $51K8(%, #'3& ) $/&
*2$"(%.X#28")5"X5,6,$515"$"'2(,%..&P*"("&)"&8$,6" ()08 #2"'& 6)08" (& %*) %8 285*
0628="8&"4-2+"1&8,$828'8#80%8"";&P*"&, (1285 * VB R UON& LIPEI/02&="&
1,(#)[':&M&+2'0/&42')0&2' " &#) $&="8)5""|&2$&Y*)% &, (&5'28$/"/&, $&%*"&8$,08"
$)%8"&2: &=",$5&*84)$&+,%*&%*"&A%+2&)'4(B&2: &("0:1+2'%*&)$/&/,5%$,%.,

$ ;o0to]bl1-t Irtbl-Zomyv

N,$#"89%6*"&,((8"82: &2$%2025.&*)(&=""$&"-")%"/0.&4"$%,2$"/38%* (&/,(#8((,2$¢
06*"2025,#)08&,4-0,#)%,2$(8+,00&="5,$&+,%*8%*,(8&%2- #:&D,58"&T &,008(%")%"(
2$%2025.8&+,%* $&"JH#*&2: &%*"("&/,(#,-0,$"(>(#,"$#"3&-*,02(2-*.3& ) $/&%*"2025 .
P*'826"0)-82: 82$%2025 #)08&,$%"" (%6 (8+, %o *&(#, "$H#" &) $/&%*"2025 .8 $#08/" (8%6*"
2: 8&4)%%"3&H")%,2$3&)$/&0,:"3& ,$#08/,$5&4"%)-*.(#(C&Y%*"&26"0)-&2: &-*,02(
+,96*89%*"2025.&:2' &% (&, (#8((,2$8+,008:2#8(&2$&(-,',%8)0,%.C&%*"&26""0)-&2:
)$/&-*,02(2-*.&,$#08/" (&% *"&(%8/.&2: &%*"&4,$/c&+*,0"&%*"&26™0)-&2: &)00&%*'
06*"84),$8&: 2#8(&2: &Y%0*,(&("#%,2$;
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THEOLOGY/RELIGION

Objective Facts
Nature of:
Matter / Mind
God /Life

8-1/$" MER. P*'& $#08(,2$& 2: & 2$%2025.& )(&-)'%& 2: & "Y#*& A)K2'& [, (#,-0,$"3& +,
%*"&26"0)-&2: &%*"2025.8)$/&-*,02(2-* &:2#8(,$5&2$&(-,',%8)0,% .38%*"&26"0)-
06*'2025.8)$/& (#,"$#"& , $#08/, $5& 4"%)-*.(#(& ) $I&H#")%,2$38 )$/& %*"'& 26"'0)-& 2
(#,"$#"8)$/&-*,02(2-*.& $#08/,$58 %*"& (%8/.& 2: & %*'&4,$/:& P*'&#'$%')0& 26™0)
* 5+0,5%06(&)&#2442$82$%2025,#)08+2'0/6,"+:

P*'& #'$%")0& 26™0)-& 2: & )00& %*""& /,(#,-0,$"(& ,(& )& #2442$& 2$%2025.>%
$)%8"& 2: &"7,(%"$#";& P* (& #"$%")00.& ,$#08/"(& %*"& $)%8"'& 2: & 4)%%"3& 4,$
)$/8&_ 218N, $H"&%*,(&,(8) &) Y&2: &(#,"$H"38Y0* (&#"$%")0826"0)-&AB(Yo&="8&H2:
+,9%*82=K"#%,6"&")0,%.87?)(&48#*&) (&%, (&) $&="8/"%""4,$"IC; &M (&(8#*3&,%(
48(%&="8)5""/&2$8=.&)008%*""&/,(#,-0,$" (& $&+*)%&, (&="(%&/"(#' ="1&)(&)&#24.
A+2'0/6,"+3B&)&$"8%")08%" 48+ %+ &$2&=,)(&:2'€)$.82$"&2: &Y6*"("&/, (#,-0,$" ;&
)")&+,008="8)&4)K2'&: 2#8(&2: &%*"&R8$"&GHGU&H2$:""$#" &2$&(-,', %8)0&"7-"

M(& ("6™)0& )")(& 2: & %*"2025.8 *)6"& )0™)/.& =""$& /,(#8(("/& ,$& -"'6,28(&

VHFWLRQV WKLV VHFWLRQ IRFXVHV VSHFLAFDOO
$29%8&-""6,28(0.8&/,(#8(("/&2'&"0)=2")%""/;

(:br o= rrtvbom -m7 «v¥%1l-r Sr;ub;m1;

P*'&',0& 2: & @008(,2$3& 2'& E).)3& ,(& ,$#08/"/& ,$& V/,$/8& )$/& d8//* (%& +',%.,$
)$/& ™" (& %28 )& 4"%)-+2" #)0& 6”08 %*)%8& (")) %" (& 28'& *84)$&. " #"-%,25(8 ) /&
)4)"$"((&:'24&)$880%,4)%"&")0,%.;

7KH VHOI FDQQRW EH UHDOL]JHG WKURXJK WKH H[W
4,$1&,(&(%,00"/&)$/I&E).) &, (&%) $(#"$/"/;&?Y ) %*)&K-)$,(*)/&;€;IHC

[*'$&96*"& 5$2")$#"&?E).)C&, (&/"(%'2." 138 %*" & ("0:3&+* #*& ,(8&%*"& (8=(%")%84&2: &
)003&(*,$"(&:2'%*&=.&,%(&2+$&0,5*%:&2d" *)/))$.)9)&k-)$,(*)/&g;U;IUC

P*(&4).&="&/"(#' ="1& )(& %*"& 4)$$" & ,$& +* #*& %*"8& 4)%"' )0& +2'0/& 2=(#8"(&
)H)"$"((&2: &%*"&%'8"& ("0: & ?M%4)$C&)$/&80%,4)%"&")0,%.82d")*4)$C:&ME&K
2:&,$%$"&"7-02')%,2$&,(&$"#"(().& %28 26" #24" & %*"& 6",08.2: & ,008(,2$8)$/&)#*,
(-,',%8)0&0,="")%,2$& ?E29(*)C;&N,4,0)'&./")(&4).8="8:28%/& $&F0)%2{(&)00"52" ..
06" &#)6"&: 28 /'.16):,0)$/&, $&I6*"&_$2(%,#&52(-"0(;
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P*'& DIN& (*"/(& (24"& 0,5*%8& 238 %* (& :'24& )& [ (%" $& " (-"#%,6"& +,%*& %*"
85/ (%)$/,$582; &%*"&$)%8"&2: &)%%,%8/" (;&M%%, %8/"(&%6*)%&/"6"02-&:'24&,
("0:1+2'%*&)$/&/,5%,%.38%*)%&) "&",4)',0.&:") &=)("/3&=02#9&) &" (2$f(&#2$$"#%,
0628 )$/&)+)"$"((&2: &%*" & (-, %8)0& #2" & +,%*& ,%6(&"7-" "$#"(& 2: & 42)0& %'8
)5)-"& 026"38)$/&)&-2+":808&:),%*& ,$&0,:":& M$& ) %%, %8/"& (8#+& ) (& A@& )48 )¢
=02#9(&)&-"(2$&:'248026,$5&("0: &)$/&)0(2&:'24&026,$582' &) #H#"-%,$58026"&."
206%" ;& M&-" (2$&+,%6*& %%, (&) %%, %8/"&["6"02-(&("0:102)%*,$53& ="#24"(&:")'":8
$%,4)#.8)$/8 026" & +,%*& 2%*"& " (2$(3& :"0(& 8$/"("'6,$53& )$/&, (4, (("(& 026"&

12482%*" (;&P*,(&0")/(8&%2&/28=%&)$/&0)#9,$5&),%*&, $&("0: &)$/&,$&"0)%,2$
M+)"$"((&2: &6*"&-"("$H"&2: &Y%6*,(&)%%,%8/"3&)((2#,) %" I&+,%6* & Yo" &-' 24" ((,$E
442" "(8)$/&""0,$5(&"0)%" /&Y% 28%6*" &)/2-%, 2$&2: &Y%6*,(8)%%, %8/"38)002+(&)##
)$/3& +,%*& ("0:1#24-)((,2$& )$/& :2'5,6"$"((3& 2-"$(& )+)"'$"((& %628& "'(%2"'& 02(%8
),%6*3& ("0:1+2'%*3& )$/&/,5$,%..& P*"& #2$$"#%,2$& , (& " (%62"'1& +*"$& %*"& . $K8
("0:1+2'%*&)$/&/,5$,%.& ,(&-'2#"(("/38& 2:%"$& +,%*& :2'5,6"$"((3& ("0: 1#24-)((,2$3
)$I& ("0:1)HH"-%)$H"3& 2-"$,$5& %*"& J+)"$"((& %28 %o+, (& I"-"& ("0: & )((2#,)%"1¢
+,%*&%)--,$"((&)$/&+"00=",$5:& P*"&j" 08 2: & @008(,2$&*)(&=""$&-,"#"/& ) $/& %6*"
8$#2$/,%,2$)08& 026"3& 42')0& %'8%*3& )$/& ), %*& $2+& 2-"$& %28 5"$8,$"& *)--
V& 0%/ & %628 ) 8%+ $%, #& ("0 L)HH"-00) $H"3& ) $/& " 248 248 %" & K85 4" $Y
)$/&:")":80&)%%, %8/";

I @: 8%* (&, (&(238&*2+&/2"(&%*'2025.&,$%"-" %0 &Yo* (&"7-" "$H"i&V2+&/2"(&
"0)%"& %28& 2/3& 2'& %*"& 1,6,$"38& =".2$/& K8(%& =", $5& -(.#*2025,#)0& ,$(,
"0)%"/8&%28&6)',28(&="),$&:8%#%, 2% (i

T Q)$&)%%,%8/"(&#24,$5& :'248& ,$K8'.& %28 ("0:1+2'%*& )$/&/,5$,%.&"7-0),$¢
(28'#"8)$/&$)%8"&2: &%*"&j",082: &@008(,2Si

Q0,$,#)0& )--0,#)%,2$& (855" (%(& %*)%& %*"& QAPLNP & -'2#" (& /" (#',="(& ,$& /"%
‘HVWHUQ ZRUOG VFLHQWLAF ODQJXDJH JXLGH WR

P*285*8 ,%& ,(& $2%& ."%& 8$/"(%22/3& %*"& 2-"$,$5& 2: & 28'& (-,',%8)08& #:
)(2#,)%"1& +,%*& 4.(%,#)01%.-"& "7-" "$H"(& 2: & #2$$"#%,2$& +,%6*& )& -2+":8(
(28'#"38)8+*20"$"((38)$/&8$, 258&+,%*&)&("$("&2: &="02$5,$538&026"3&)$/&)##"-%
D VHUHQLW\ RU SHDFH DQG AQDOO\ D PHDQLQJ L
$2$12',$)" .8 4.(%,#)0&"7-" "$#"(& *)6"& =""$& ,$%"-"%"/& ) (& ,$/,#)%,6"& 2: & )$&
"7%"$)0&-2+"& 2'& (28'#"& (8H*& ) (& _2/:& I$"&2: &%*"& 4. (%, #)0&H*))HY6"™ (%6, H#(& 2
06*,(&(-,', %8)0&#2"&2-"$,$5&., (&%6*" &H" %, %8/"&2: &)&S$"+&AY%'8%*B&2: &%*, (&'
%*)%& ,%& ,(& "6"0)%2'.& )$/& "6")0(& $"+8& 9$2+0"/5"& 2: & ")0,%.,& @%& A:""0(B
809%,4)%"&%' 8%+&"7-" "$H#":

£ M5),$3&,: &%*,(&,(&9$2+$8 %2& ="& "0)%"/& Y6 2&H#" %), $&-(.#*2025,#)0&2-"
)$/&="),$8&:8$#0%,2$(3&*2+&/2"(&%*,(&"0)%"8&%28&_2li

T <2"(&,%8&"6")0&)$.%* $58 42" 8 )=28%& %*"& $)%8"'& 2: & 2/&%*)$&)&")%,
VFLHQWLAF H[SODQDWLRQ RI FKHPLFDOV DQG
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P*,(82-"$,$58962&")0&"7-" "$H#" (8%6*) %&A: " 0&0,9"B&H*) )H%" (%, #(82: & 2/>(8#*
24%,-2%"$%&-2+""3&)0019$2+ $5&%6'8%+*&2: &24%, (#,"$#"3&:"'0,$5(&2: &%,4"0"((
)(82: &"%"'$,%.8)$/&"6"$&,442'%)0,%.38)$&) 00 1)##"- %, $58) $/&"$#24-) ((,$58&026"
)$/&."6"$&=0,((>8$/"'4,$"(&)$.&)%%',=8%,2$& %2& (24"&"7%" $)0& (28'#"& ,4=8"/&
065806 ("&-2+" (&) $/&52/10,9"&H¥) YY" (%6, #(;

TV2+&/2"(& %*"2025.8& ,$%""-"%8& %*"("& -*"$24"$)& ,$& "0)%,2$& %2& 2/& 2"
%6*"&/,6,$"]

92'%+"$%($%"$&:+&;<<'%F$%"$

P2& #2$%,$8"& %*,(& 0)(%& /, (#8((, 258 :8'%*"3& %*"& 2-"$,$5& 2: & %+, (& (-,',%8) 08
)(2#,)%"1& +,%*& )& 1,((208%,2$& 2: & %*"& "7-" "$#"& )$/& )+)"$"((& 2: & (-)%,)0.
=28%/)',"(3& (28 %*""& ,(& )$& ,$)=,0,%.& %2& I"%" 4,$"& +*"%*"& %*"("& "'0,$5(34
"6"$& (24" & %*285%06(3&.) " &#24,$58:'24&,$(,/"&?,44)$"$%C&2'& ' 248 28%(,"&)$/!
00)S(H"S/"$Y0;& 1"-")06"1&. T "$H#" (& 2: & 2-"$, $5& %* (& (-,', %68) 0& #2"& "6"$%8)00.
126,/")&" (2$8+,%*8)$&)=,0,%.8%284)9"8%* (&/"%" 4,$)%, 2$&)$/&/,(%,$58, (*&
%*".&)"&#24,$5&:'248&+,%*,3;

1 <2"(&%*,(&,4-0.8%*)%8&+"&)"&52/(&2'&52/10,9"]

T <2"(&,%8&-'26,/"&"6,"$H"&%*)%& 2/&,(&+,%* $&S(]

T @(&%*,(&8$/"(%)$/)=0"&-)'%&2: &28'&4,$/X="),$&"7-" "$#"&"6,/"$H"& %o*) V6!
_2/8)(&)$&"$%,%.84).8="&)&/"08(,2$3&)&:)="#)%,2$3&2'&) &4, (,$%"-" %)%,

= A+&> #Y18*2.2/$<
N))*1W)$"&!, %6k, "&2?GHITC&-'26,/"(&)$&"7%"$(,6"&/, (#8((,2$8)=28%&+*)%&, (&#)
WKH "FDXVDO MRLQW SUREOHP p 7R VXPPDUL]H \
)&'20"& $& *84)$& "$/")62'(3& *2+& ,(& %o+, (& H#)","I& 28%i& [*) %608 )$/& +*""& ,(& Yo*"&
MK2,$%18&2'&#2$$"#%, 258 +,%*&*84)$(&, $&+* #*& %o* (8&$2$14)%" )0& _2/&#)","(
06" ("&)H%, 2$(&, $8Y*"84) %" )0&+2'0/iB&I$"&-2((,=0"& (208%, 2$&=",$5&-'2-2("":
06" & A"H" 6" 1%")$(4,%% " B& *.-2%*"(,(Z& %*)%& 28'& (-, %8)0& #2™"& ,(& K8(%& )&
2'&_ 2f(&%)$(4,((,2$82'&="2)/#)(%3&)$/& %+ 285*& %* (& #",6,$53&_2/f(&+,008&,
123" & AQ (%&R"(8(&,(&%*"&.%")$(4,%%" & 2: &1,6,$"&5")#"'&%2+)'/(&4)$3B&)$/&
(&%*'285+&Q* (%&%*)%&28'&-")." (&)"&(~,',%68)00.8%')$(4,%%"/>("$%3&H)","I&)
#2$6"."/>%28&_2/B&?Q)06) .&@$/"-"$/"$%&d)-%, (%&Q*8'#*&GHIUC;

FV2+& +280/& +"& ['%"4,$"& ;& 28'& (-,,%8)0& #2"& (& 2-")%,$5& )(& )&
6" X%')$(4, %%

T @: & %&, (38+%)%&, (8I6*"&#) 6" &2: &Yo*" & 218%6)$(4, %% " I&V2+&#H)$&)&S?2
"$9%,%.8A%")$(4,%iB

T <2"(&%*"&_ 2/18%')$(4,%%" & KS(Y6&H2448$,#)%"&)$/&="2)/#)(%& %628 +84)$(&
)#968)00.&,4-)#968*.(,#)08)$/X2' & (#2025 #)08)$/&(2#,)0&'6"$%6 (& $EI6*" &+2

TV2+8#)$&)& 2/&%)$(4,%%"&*")08&)&0"-"3&."),("&)&4)$& 248 %*"&/")/3& 2"
+)09&2$&+)%"
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0-$8@H1-8*2."$++&'%(LABB/HS(&IBHH1A I#1,
P*'&D),%*&F'2#"((&?D,58"&IHC&, (&)&."%1%21="1"7-02"/&-'2#"((&2: &%*"&DJIN:
D),%*& F'2#"((& (& %6*"&-'}#%,#)0& )--0,#)%, 2$& 2: & %*"'& DIN& ) $/& %*"& :28%$/)%,
ZKDW LV SURSRVHG DV D QHZ AHOG RI 'DSSOLHC
FDQ EH D QHZ PXOWLGLVFLSOLQDU\ AHOG WKDW
#2442$8&2$%2025 #)0&:2#8(8&2: &)00&%*"" &/, (#,-0,$"(&2: & (#,"$#"3&-*,02(2-*3&
06*"2025 :&P*, (&, (&%*"&, $1/"-%*&(%8/.&2: &%*"8$)%8"&2: &d" $5&)(&*84)$(;

The Faith Process
COMMITMENT

&~ N

Identity °v A v

‘ Attitudes

b, g
Habits %V$

Behaviors WORTH AND DIGNITY
Expectations

Physical Symptoms

8-:/$" DNR.E)9,$58 )& #244,%4"$%8 %28 %*"& +2'%*& ) $/&/,5$,%.8 2: &"6" .&-" (2§
$629"(&)&(-,',%8)0&)%%, %8/" &) $/&H") %" (&, $H") ("1&)+)"$" ((&2: &=02#9(& ?)(-"#
2:& -)(%& -"(2$)0& "7-" "$#" (C& %*)%& -"6"$%& ,$/,6,/8)0(& :'24& 9™~ $5& %*, (¢
#244,%4"$%: & F'2#"((,$5& %*"("& =02#9(& ,$#™)("(& )& -"(2$f(& ("0:1+2'%*& )$/&
1,5%,%.8)(&,%8&2-"$(&%*"&(-,', %8)0&H2"":

P*'&D), %6*&F 24" ((&="5,$(&+,%*&4)9,$5&)&4")$, $5:808#244, % 4" $%6&Y62 8% &+
)$/&/,5%,%.82: &)00&-"2-0"3&,$#08/,$5&2%"("0:;:&E)9,$58%6*, (&4")$,$5:808#244, %o
SH")("(8I6*"&)+)"$"((82: &Y6*"&(%' SHI68" (&' 248" &-) (%8I6*) %8, $%™: """ &+ %6+ &9"
WKLV FRPPLWPHQW 7KHVH DUH RUJDQL]HG LQ RUG
=" $589%*"&42(%&-'24,$"$%&=02H#9&) (&, %&H24" (&' 24&%*" &#2$(20,/)%,2$& 2: &*)
)%%, %68/" (&F'2#"((,$582: &28'&A(%' 8#968" (&:'248%*"&-) (%3B&, $#08/,$58&28'&"528
)%%,%8/"(38)$/&)00&"0("& %6*) %8, $%"™: " (&+,%*& 9""- $58 %* (&#244, %4 " $%63&H
+,06%& 28'& (-, %68) 08 #2":& P* (&' 2#"((& "$5)5"(& )& -" (258 +,%6*& %6*"& )[2-%,2$8. 2:
(-, %8)0&)%%,%8/"8&%2+) 1&0,:"&) (&) $& ##"-%) $#"&2: &")0,%.C&%*)%&)00&, (&)(!
+,96*28%&/8)0, (%, #&K8/54"$%&2: &522/&2'&=)/38&2'&' 5*%& 2'&+'2$5C&%6*)%6&)00
28'€,$/,6,/8)08)$/8H#2$S " HY%"&*84)$&)$Yo*'2-2#2 (4, #8-8'-2(" CEY6*) % &+"€) "&<LMX
"6208%,2%)",0.&/"(,5$"/8%6280")'$&:'24&"7-" "$H" &) $/&$2%&Y62&*)6"&"T-" "$#"&0")
0628 (*)4"3& 58,0%3& 2'& 02((& 2: &), %*C& %*)%& )5)-"& 026" & #)$& ="& "4-2+""/c& %
*)(& ."%& 8$I$2+$8 -2+"& +,%*& ."%& B$O$2+$& #28')5":& P*'& "$5)5"4"$%& 2: & %’
D), %*&F'2#"((&)(&)&-)'%&2: &)$&)--0,"/&(-,,%8)0,%.&-")7,(&?+* #*&2##8'(&,$&)&HO,
)--0,#)%,2$& ,$& %)%, $5& ,$K8'.& %28& ("0:1+2'%*3& /,5$,%.38 )$/& %*"& #")%,6"&
S(H2065")- " (&)SI&)] #%,2$8)$/8.9%6)84) & " #26™ C&2-"$(&-"(2$(&%628%*"&-2+"&

2: 8%6*" '&(-,' %8)08#2"&)(&-)'%&2: &A(-,',%8)0&)+)9"$,$53B&)(&/" (#,="/:& M#%,$5¢
6%, (&A:), %*B&0")/(&%628#8"$%0.88%"7-0),$)=0"&" (80%(&) (8&%6*" &#")%,6,%.8)$/ &
2:8$"+&-2((,=,0,%,"(&)-")'&)(&A)*)B&424"$%(&="0,"6"/8&%28&="&5"$") %" /&' 24&%*
2-"$,$582: &Y6*"&(-,', %68)08&#2" &)$/&, Yo(&H")%,6"&(28'H'&)$/&-2+"(&?") #*0"&GHIT(



I"H$%& ($)* %o+, '$-" /,0#0$% ' +%61'230/%3/ 66

F)'%,#,-)$%(&"$5)5,$58+,%*&%*"&D), %*&F' 24" ((84).8%)9"82$8) &' 2K " #%6&*
$28&,/")&2: &%*"&(208%,2$&7,:";3&)#%, $5&+,%*& ), %*C&)$/&#)$&*)6"&4"%)-*
4,)#8028(&?,:";3&8%,4)5,$"/C&" (80%(&)(&%*"& (-, %8)0&#2" &#")%,6,%.&-'26
$"+8-2((,=,0,%,"(:&P*, (&' 2#" (&) $&="&(""$&)(&) $&"7-0)$)%,2$&:2'&(8#*&-2-80)'
)--"2)#*" (8%28+"00$"((&)$/&*)--,$"((&2'&A"8/),42$, ) BEN&/388+,%*&, %(&
AW)+8& 2: & M%%')#%, 2$B& 2d.' SR CHI4HOJRE @O (& ?D28%/)%,2$8& :2'&
@$S"&F")H &I TT@CBEF, ®BE2((=',/5"&GHITC3&)$/&%*'&%")$(:2'4,$582: &
WKH SDVW WR EH "PLQG SUHVHQWpu DQG IRFXYV
“#0%)'06&P200"&?GHHGC:&<"(-, %" &(24"&-'242%"1&8("(&2: &%*"("&)--'2)#*" (&%*)
4).&="&"7#"((,6"0.&("0:1#"$%""13&*"I2$,(%,#38)$/&4) %" )0, (%, #3& %*"&-2+""8
8$/"'0.,$5&-(.#*2025,#)0&-"2#"((&,(&+*)%&, (&)008",$5&:2002+" ;& @%&)--") (&%
)0,5$,$5& +,%*& )$/&)002+,$58& %*, (& A*,5*"'& -2+ B& -'2#"((& %28 58,/"& ) & -"'(2¢
4).8"$*)$H"8%*"&:8$#%,2$82: &=",$58*84)$:&@ % &, (&$2%"+2'%*.&%*)%E&4),$Y
%*"& ,$%"5',%.&2: &/,5$,%.& 2: & %*"& DIN& +,00& $2%& )002+& %*"("&/,(%2'%"
2H#8'3&)(&4)9, $5&H*2 #" (&+,%*&")(2$&)$/8&*)6,$5&%'8"&#24-)((,2$&+,00&0,4,
4=)0)$H"& %2+)'/& 2$0.& ("0:1:2#8("/& "$/(;& E26,$5& %2+)'/& +*20"$"((& )$/&
WKH IXOAOOPHQW RI VHOI ZRUWK DQG GLJQLW\
2:828'& 44)$"$%& 4")$,$58 )$/8&-8'-2("38& +* #*& (&) &-2+":80& )% %" }#%,2$8& 2: ¢
%*"("&)--"2)#*"(;

$ PDLQ IRFXV RI WKH AHOG Rl DSSOLHG VSLU!
"7-02')%,2$8)$/&)--0,#)%,2$82: &Y%*"&A(280B&:8$#%, 2$>%*"&" (80%(&2: &)0,5$,
28'842)0& % 8%+ 1:2'#" & #2 38 Yo" &-2+"&2: &%*"&:800& JHH#"-%0)$H#"3& %o*" & )--"#,
)$/&H"0"=")%,2$8 2: &")0,%.8 %*)%& , (& %*"'& $)%8"'& 2: &)5)-"& 026"3& ) $/& %*"&8
2+"82: & $/24,%)=0"8:),%*&"4-2+""1&=.8)&:") 0" ((&#28')5":

1 [M)%& (& %*"& 6)0,/,%.& 2'& $2$16)0,/,%.& 2: & %*"("& #0),4(& +,%* $& (#,"$
-*02(2-*.3&)$/&%*"2025.i

I [*)%& (& %*"'& ,4-2'%)$#"& )$/& "0"6)SH#"'& 2: & %*"("& #0),4(& ,$& "H*& 2: &
%*"("&/,(#,-0,%"(i

f:KDW LV WKH XVHIXOQHVYV RI WKLV YLVLRQ ZKl

T N*280/&)&:2'4)0&A2$%2025.B&="&/"6"02-"/& ,$#08/,$5&)00& %*""'&/,(#,-0,$"
4).="&+,%*&)$&)--0,"/1&(-,',%8)0,%.&-")7 (i

T [*)%&"0"4"$%(&H#) $&" W&/, (#,-0,$"&)/1&' 24&Y%o*" ' &"T-" %, (" &) $/&4"%*2/ (&
2:&,$08,".i

T Q280/& %*,(& +2'0/6,"+& 2$%2025.& ,$6206"& %*""'& #2442$& =8%& /,::""$¢
SHUVSHFWLYHYVY VXFK DV D VFLHQWLAF H[LVWH
)&-*,02(2-*,#)0&d",$5&2$%2025.& ?,$#08/,$5&0)+3&"%* #(3&)$/&42")0(C3&)
%*"2025,#)0& ()#"/&2$%2025.&?,$#08/,$5&"0,5,28(&="0,":(&)$/&-"}#%,#"(Ci

7KLV GHAQLWLYH EULGJH RI VFLHQFH ZLWK VSLUL\
06*"2025 .38 )$/&-*,02(2-*.& 5" & 2$& )& #2442$8 +2'0/6,"+& ,$& %* (& 26"0)-- $5&
)");&P*,(&,(&-2%"$%,)00.8)& "6208%, 2$& 2: & %*,(&-'2#"((;& P* (&, (& %*"&#*)00"$
*2-"80628"7-02" &+ Y%+ &Y &H2A4"$%)' " (&2: &Yo* (&) %, #0"&)$/&Y%*" &/, (#8((,2$&)
8-#24,$5& @$(%,%8%"&2$&!"0,5,2$8, $8)$&M5"8&2: &N#,"$#"&#2$:""$#" &, $&R8$
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9-$8&3'142$8.7&).4/
F'6,28(& ("#%,2$(& *)6"& """1& %28& )$/& I'(#,="1& %*"& :8$#%,2$)0& A(280B:
H[SHULHQFH 7KLV VRXO LV QRW D VSHFLAF HQWL
WR EH D VSHFLAF HPHUJHQW TXDOLW\ RI H[SHUL
:2002+,$58&/"(#',-%, 238, (&=", $5&"("$%"/&:2'&"6,"+&)$/&/, (#8((,2$8&=.&(#,"$%, (%(
-+ 02(2-*"(38)$/&%*"2025,)$(&) (&, %&, (&) &#"'$%") 08 2#8(&2: &%6*"&#2442$82$%
)$/8+2'0/6,"+82$8&+* #*&)00&%*"" &/, (#,-0,$"(&(*280/&="8)=0"&%2&)5"";
P*"8)--") (8&%28="8)&#2442$&(280&2: &*84)$,%.&?#)00&, %&N280&+,%*&)&
NC& %*)%& ,(& -)'%& 2: & *84)$& /"6"02-4"$%& )(& 28'& (-,',%8)0& #2":8 @%& ,$#0!
*8A)$&H)-JH#,%,"(&:2'&("0:1+2'%*&)$/&/,5$,%.&%*)%&) " &, $*""$%&, $&)00&-"2-0"&
(& $2%8& %28 ().8 %6*)%& 1,5$,%.& ,(& ,$*""'$Y 386+ TMR B  PALOBSE2: &
1,5$,%.& (& ,$*""$%>=,5& ,:""$#"C:& P*"("& #)-)#,%,"(& 5"%& ["6"02-"/& %*'285*&
0,:"&"7-" "$H#"(&)$/&"4-2+""1&=.&A"0)%, 25 (*,-B&+,%6*&Y6*"&+2'0/:&N24"&-"2-0"&
KDYH WKHVH FDSDFLWLHV PRUH IXOAOOHG WKDQ
(-, %8)0&#2" &, (8&2-")%,$5& 28%&2: &)+)"$"((38:8$#25(#,28(0.3&)$/& ,$#08/"(8.4)4
H#9) VY™ (%, #(& 2: & R8$5T(&H#200"#%, 6"& 8SH2B(#,28(;8 @%& (& A/, 6"$B&=.&)&*
2962+)'1&+*20"$"((CE&H*))#%"&?_'2: &GHINC&Y628*)6"828' &#25(#,28(&*84)$E&H2'
“ZDNH XS DQG A[pu XV IURP DOO RI OLIH-V LQMXUL
%2& ,%(& :800& -2%"$%,)0& +*20"$"((;& P*,(& +)9,$5& 8-& ,(& %*"& (-,',%8)0& )+)9"
00)$(:2'4)%, 2$& +,%6*&)&S$"+8&)+)"$"((&2: &)SI&H2$$"#%, 2$&+,%*&%*,(&N280&+,
RXU VSHFLAF SHUVRQDO %HLQJ :LWK DZDNHQLQJ
28'& N280& )$/& %*"$8 0"%8& ,%& ?*,5+"& -2+"C& 58,/"& 28'& #2$(#,28(& (2808 202-
(>H2$(#,28(& )+)"$"((C& %28 )$& ,$%"5")%"/& +*20"$"((;& [*"$& %+, (& 2##8'(3& +"&
)& =" $5& "(-2$(,=0"& )(& )$& ,$/,6,/8)0& *84)$& %2& #2$%',=8%"& %2& %o*"& -'2#
2:&:8'%*"& A, $#)'$)%,2$B& 2: & %*"& 5™)%"& N280& %*'285*& 28'& (-,',%& ) $/& (-,
)%%,%8/"8#2$$"#%,$5&,$&28'€026"8:2'&("0: &)$/&2%*" (&)$/&)((,(%,$58,$&."4-2-
206%™ (f&)+)9"$,$5& )$/& %) $(:2'4)%,2$:& P*"":2"3& 28'& N280& (& " ("$%& =":2"&
06*,(8)+)9"$,$58=8%&, (&$2%8&. "% &, $#)' $) %" &) $/&H#2$$" #"&+,%*&) &-"" (2$(&)+)"
)$/&:8008)5"$#..&P*"'&N28082: &*84)$,%.872(-,' %8)08#2" C&, (&+,%*,$828'&*84)$8
+,96*8)$& 2--2'%8%,%.8 :2'8 28'& -"'(2$)0& (280& %28 ="#24"& #2$(#,28(0.8 ) +)"& )9
HO1H")%"8)$/&#21"6206"828'&#2442$&N28082: 8+84)$,%.;&P*"&N280&+2'9(&%6*'2
(-, %8&2""0)%,2$(*,-C&)$/& 4).& 5"%& ,$K8"/3& ,$K8"3& ="& "4-2+""/3& 2'& "4-2+":&
@$& -(#42025.3& )& %*")-"8%, #& "0)%, 2$(*,-& ,(& (-, %6X™"0)%, 2$(*,-& +2'9,$5;& P’
S2H(&,(&=".25/8& %" &%) % A" $%& 2: & 4"$%)0&/,(2'/" (&)$/&/2" (& $2%&*)6" & %28
[2$"&+,%*&) &%) -, (%, & @Y&H)$&="8)$.&*")0"3& ", "$/3&2'&026"/&2$"&#2$$"#%
COH"((&+, %+ &%+ &A80%,%8/"82: &$2$14"$%)08&*")0%*&."0)%"1&*")0,$5&-")# %, #"\
WKH HPERGLPHQW Rl WKH ~, WKRXH UHODWLRQVKL
P*'&D), %6*&F' 2#" (&, (&)&4"%*2/8%628&)((,(%&-" (2$(&,$&2-"$,$5X)+)9,$5&%2&N
)$/8(%" $5%*"$, $58%6*"&H2$%, $8"/&#2$$" #%, 25& 2$#"'&)+)9"$"/:& @& (24"&4)$$
06*,(&*")0,$58%62+)'/8+*20"$"((3&/8"8&%62&., %6(84. (%, #)08$)%8"'3&"7-","$%,)00.&)--"
="&"'0)%"/&%28+*)%&+"&4, 5*%8&0)="0&*20.8&2' &()#" ;8@ $&(24"&4)$$"3&*20.82'&
4).&="8"0)%"/&%28%*"&"7-" "$#"&2: &A*2$2'B&Y6*)%E, (8Y6*'&$)%8"&2: &*84)$&/
DV GHAQHG LQ WKH IUDPHZRUN 7KLQN DERXW KRZ
*2$2' $5&,(&6".&/, """ $%&, $&08)0,%.8%*)$8&8(8)082'/,$).&0,:"&"7-" "$#"384)9,$"
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%&)&$2$12'/,$).&)$/&"T-","$%,)00.8%)$(#"$/"$%& ?=".2$/&2'/,$)'.C&"7-" "$#"&
I'("6,$58%*"&0)="08&2: &*20..8& @$&Yo*,(8&4)$$"38%6")S(H"$/"$#"&, (&) &-2+":80&08
2: &*8A)B&T-" "$H'&=8%&, (&$2%6828%(,/"&Y%*"&$)%8)0X4)%" ) 0&+2'0/;

 @(&A*20.B&)#9%68)00.&)&"#25$,%,2$82: 8%*"&*2$2'8&+"85,6"8#" %),$&"T-",
t @(8&%*,(&+%)%&8$/"0,"(828'&)% %', =8%,2$&2: &+*)%&, (&A()#"/iB

P* (&-)'%8& 2: &*B4)$&"7-" "$H#" & #)$& ="& #2$(,/""I& Y%*"& 5,:%& 2'& A5')#"B& 2: & %’
8%,6"("C&)(&+,%*&5")#"38)&" (2$&/2" (8$2%* $58%2&/" (" 6"&,%:& ")%,%8/"3&5,6,$!
5'$"2(,%.8=", $5&-2+""18=.&:),%6*&) $/8Y%*" &#28") 5" &A% 280" B&, (8%6*" &) $%* 2- 242
"7((,298& 248 YoH" & T-" "$H"& 2: & N280& ,$& %%, (& *84)$& =2/.:& P*,(&)+)"$"((&
)$I&H#2$$" #%6,2$8 %628 28'& (-, %8)0&H#2"'&["6"02-(& 28'& " (2$) 0& (2808 %2 & #2$%
0628 %*"&"6208%,2$&2: &%*"'&*84)$&N280&)(&-)'%&2: &#2448$,%.8)$/8&8$,%.8
++20"$"((&2: &*84)$,%.;& P*"& #2$%,$8,$5& ,$#)'$)%,2$& 2: & N280& ?8$,6™()0C& -
(280&2,$/,6,/8)0C&2##8'(&) (&, $K8'.&%62&("0:1+2'%6*&)$/&/,5$,%.&, (&*")0";

T Q)$& +"& "H244"$/& %6*) %8 %*" & 2$%2025.8 (%8/," (& +,%* $& ")#*& I, (#,-0,$"&
%%, (& /,(#8((,2$& 0"5,%,4)%"0.& )$/& "0, (%,#)00.& "7-02"& %*"& $)%8"& 2: &
A(280B&"7-" "$#"i

1 [%)%8&4,5*%6&A(2808&(%8/,"(B&0229&0,9"&2'&, $#08/"i

&"$9(7,*"$
P* (8)'%,#0"&-"("$%(&)&="2)/&26"6,"+&2: &)(-"H#I6(&2: &Yo*"&H8 ™" $%689$2+0"/5"&)=2
VSLULWXDO H[SHULHQFH $ VSHFLAF DSSURDFK C
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[*- &I WYL OHB*$2*1)5$14)- 1441, (6)$*-12 #I*0)-1,-*"%1) 15 ) "HSH#I6& (J+"*$#*,-*)
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10) "3%,14%'() *+"RSHE* -¥) 15) "*SI1, (#I*0) *,%6H#%H) -1$%) %1) E#O0*1"$F0)
19%#1,1)'118%) I"HSHY& (#%66)-$111) -&(%&S*!) ', 0) Yo#4*T) VEIV#56#,2) Yo3#1) "*$I™
15)I"#$HY & (#9%66) ) (5TELS%3)H,)$*(%#1,)%1)%$ 049641, ()-1,-*"%!) 15 ) "#$H#%6&
%3%)11&()""*'$1)"$1/(*4'Yo#-7

L3'96(11:1)-1,-*"06& (#J'%#1,) 15 ) I"HSHY% & (#Y66)#,) %*$41) 15 ) *(5T$*('%*0)-1,-*"9

FRQAGHQFH HVWHHP DQG FRPSHWHQFH HIAFDF

"16-314*%$H-) #,1%$8&4*,%61) #1) ) 196*") #,) %3*) $#23%) 0#$*-%6#1,7) F3#!) -1,-*"06¢
5$'4*E1$G) '(11) ""*'$!) %1) (-G) *-1(12#-'() B'(#0#%6) #,) %3'%) %3#1) #1) ,1%) E3'0
8&4$/3-1#MRQYHQWLRQDOO\ PHDQV (YHQ LI LW LV YDO
*0&-'%*0) #,0&%$# (#J*0) $#-3) 0*41-$'%#-CP) V1I*"3) 8* $#-3) <=<=@) $*5*$* -
2$1&".)*1%'/(#13#,2)-$ 111 T-&(%&$' () B' (HOH#Y6)#1)-3'((*, 2#,2) 2#B* ) O#B*$2*, %) -&(%:
-1,-%"%1) 15) I"H$HY&' (#9%66) ;',0) "$1//(6) #,) 4*' #,21) 15) *(5TE1$%3) *(*4* %! @7)
F3#1)"$1/(*4)#),1%) & #WE*) %1) L3'%(11:1) %3*1$6.)1)',6) 2* *$'() %3*1$6) 15 ) %3*
11&()',0)!"#$H%& (#%6)',0)%3*#$)0*%*$4#,', %!)4&1%)' 00$*!1)31E)%1) 1" *$'%# 1, (#]
0%63*4)#,)")-$11IT-&(%&S'((6)B'(#O)E'67

L3'9%6(111);<=<?@)3")") A"1%*,%¢#'()',|E*$C)51%)"(-#,2) %3*)-1,-*"%!) 15 ) I*(5T
E1$%3)',0)0#2,#%6)'%) %3*)-1$*) 15 ) I"#$#%& (#%6KA%3*6) '$*) E3'%6) #,3*$* % (€
KXPDQ EHLQJV WR IXOAOOPHQW >WKURXJK@ D VSiI
' 0)3""#,*1I7C) U&Y%) *4"#$#-'() *BHO* -¥) 51$) %3%) - (#4) #1) (-G#,2.)',0) *B*,) %3*)
1063*1(12#-'(R@) %S 0#%# 1, )#,51$44#,2) 3#1)™"$1"-3)#1),1%)"$*1*,%*07

F1)-($#56) I"#$HY%& (#966.) L3'%(1!) "$1"11*!) HB*$'() $*(*B',%) 'I"*-%!) 15) %3*) 1*(5
DV PHDVXUDEOH DWWLWXGHV3VHOI FRQAGHQFH
HIAFDF\ 7KH IDFH YDOLGLW\ Rl DVSHFWV Rl WKH
-1, #1)"$1441#,2)" 0) (HG*(6)%1) /%)) B*$6) 5$&#65&()'$*) 15 ) MUBRYHH#2' Yot 1, 7
063%)-1,19%$8-%) B' (H0#%6.)E3*%63*$) 11¥114* 061)15 )*(*4* %6115 ) *(5T*106**4) 4% 1&$¥)
VSLULWXDOLW\ DQG WKH FRQWHQW YDOLGLW\ RI
$*A'H,)%1)/%) 1% (H#13*07)L3'%(1!)"$1"1IH)" ) *+" (', %6#1,)51$)%3*1%)%%6#%&0*1) 1)
DQ HYROXWLRQDU\ DGDSWDWLRQ WKDW SURYLGH:{
01*1),1%)*19%'/(#13)%3*#$) *WEHB' (*,-*) E#Y%3) " HSHY6& (HY667) Q3H(*) %3-S HI*)WE
DERXW WKH YDOLGLW\ Rl WKH VSHFLAF SURSRVDO
061)%3*)1%(5 ) 4'6)/*)G*6)% 1)#, %*S0H#!-#"(#,'$6)196806) 15 ) I"#SH#YE (#%66)',0) %3%) 1 16

42F1-( K +¥¥51 $-*0p1 51 6+H(H#-67-
L1441, (HY%H#*1) [FHE**) I"#$HY%E& (#%6) ',0) "16-31(126) '$¥) /$#02*0) E#%3) %3¥)
-1,-*"%) 15) %3*) 1%(5.) E3#-3) "$1B#0*!) ') 5$'4*E1$G) 13'$*0) /6) %3*) 11-#() ',0)
"16-31(12#-'() 1-#*,-*1) ', 0) $*(#2#1&)) ',0) %3*1(12#-'() -1,-*$,!7) L1,-*"%!) 15)
063%)1%(5)'$*) 3#23(6) B'$#*0)/&%) $*"$*1*,%6)-1$%)'1"*-061) 15 ) #0*,%6#%66) 51$4*0)#,) 0
FRQAXHQFH RI ELRORJLFDO VRFLDO FXOWXUDO
BIL, () $FERBF,H1) HI* 06t () 51$) -1, 14L& HIT7) 15(5) ¥+ $#* -+1)'$%) -1$%) %1)
I"H$H#Y6&()',0) 461068 ()F+"*$H* -*)#,) 1, *1)$*(Y6# 1, E#%3) "#S#%&' () 1%3*$!7)
F3%)15(5)#1),1%)") #, 2&('$)*,%#%6) 1$) "$1-*11)/&%)#,B1(B*!)) 4&(%#0#4*, 1#1,'()
196$'9684) 15)'&% 1 T$*5*$*,-*) ', 0) #0*, %#%6) %3'%) ") *&$'(.) 11-#'(.)",0) -&(%&S'(
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(*B*(1) ',0) *+3#/#%!) E*((T$*-12,#3*0) "16-31(12#-'() ,*&$1"16-3#%S$#-.) ',0)
SV\FKRVRFLDO SURAOHV 1RQHWKHOHVV WKHVH
VRPH QHXURORJLFDO EDVLV 5HYLHZV RI 105, VW
15) 1(5T$*(*B', %) ,*%E1$G!) #0*,%#56) ,*&$'() 4*-3" #141) #,B1(B*0) #,) O#1%#,-%o#B
[#1(12#-'((6) /'*0) 51$41) 15) %3*) 1%(5) :#T7*7.) #,%*$1-*"%o#B*.) *+%*$1-*"%#B*.) ",
PHQWDO 4LQ :DQJ DQG 1RUWKRII X +XDQJ
"$1B#0*!) ") *&$L(12#-'() 5S4*E1$G) 51$) 1$2' #I#,2) A&(V#HOH-#" (#,'$6) #,WEHSE
LQWR WKH VHOI 1HXURORJLFDO HYLGHQFH GHUL
63'9%6) '$*) 1"1,%', *1&1(6) 4' #5*196*0) #,) A*0HY6'Vo#1,) IFIHL, 1) *+ 3H/#90) *+"*$#* Uo#'()
5*06&$*1)-1$$+1"1,0#,2)%1)-(11#-), 1%#1,IX)%3%)1*(5.)) E#%, *11#, 2) 1/*$B*$P)4*.))
UHSUHVHQWDWLRQ RI HPRWLRQDO DJHQF\ DQG V
‘D#,2*(G&$%!.) D#,25(G&$%.) ',0) O'(HLTF44#,*) <=<>@7) 1&-3) ,*&$1(12#-()
*BHO* -*)'$1BHOYSHO2* 00 1) (11#-)46196#-' (), 1%#1, )15 Y263*)*(5 ),0)51&,0'%#1,'()
-1,-*"%1)51$)", )#, Yo SOH#I-#" (#,'$6)1-#* -¥) 15 )"HS$H# Y& (H%67
L3'96(11:1)"$1"11'()%1)#0* %6#56)%3*)"$12$*11#1,) 15 ) %3*1¥) <+ $h* +1)15)I%(5T
E1$%3)',0) 0#2,#%6) 1) 1--&$$#,2) 1)) -1,1*\WE&* %) 15 ) - 12, #%6#B*) 0*B*(1"4*,%)
4423%)/%)5$8#%5&(.)',0)1&23%)%1)/*2#,)EH%3)1%'2*1)"$1"11*0)/6)"16-31(12#1%)V
YH# 240 7)Z1#, 2)Y #2*%:1)5$ 4*E1$G)15 )-12, #%6#B*)0*B*(1"4*,%)%1) 11*11)%63*),'%&$
RI VHOI FKDQJHV LQ VSLULWXDO GHYHORSPHQW ¢
IRU DQ LQWHJUDWLYH VFLHQFH RI P\WWLFLVP Wi
EDVHV DQG LQWHUGLVFLSOLQDU\ EULGJHV ,W LV
061)""$*-#'%6*)%3%)$*(%6#1,)15 )%3*)1*(5)%1)%3*), %&$*) 15 )461%#-'()G, 1E#,2)',0)
$*(%#1,13#") 15)/1%3) 1*(5)',0) G, 1E#, 2) %1) /#1(12#-'() 1%$&-%&S$*1)',0) "$1-*11*1)
'LQNHOPDOQ

02'%6*8++062-*11&(9

7KH )26 LGHQWLAHV WKH VRXO ZLWK UHIHUHQFH
“$FHB*) 1"+ #,21) 15) 41$'(T%$&%3.) 1"+ T3*$%+0) (1B*.) ',0) #,0144%'/(*) 5'#%3)
063'06) #,04-'%%) %3%) 5&,-%#1,'() |1&() *+"*$#*,-*7) V&I%) E3'%6) #1) %3*) *BH#O* %6# ()
1$) %3*1(12#-'() $'%#1,'(*) 51$) 4'G#,2) 1&-3) %% $H&Y#1,1) $*2'$0#,2) %3*) ,'%&S$*)
063%) 11&() #1),1%) "$*1*,96*0.) , 1$) '$*) %3*6) - 1, 1#1%6* %) E#%63) %63*) *+"*$#* -¥) 15) %
11&() $*"1$%*0) -$111) -&(%&$*17) FS'0#%#1,'() -1,-*"%!) 15) %3*) 11&() *4"3'1#J*) ")
RBIL ) HAL'YrSH () FI*,-¥)063'06)-" )<+ B U6# ((6)1*"'$'%*)5$14)%3%)/106)'",0)

*B* ) I&$BH#B*)"361#-'() 0¥'%37) F3*) O#B*$2*,-*) *0E** ) %3*) DHI)',0) %$'0#%#1,'()
-1,-*"%%1) #((&1%$'%*1) %3'%) %3*$*) #1) 196#(() ) "3%,14%,1,) %1) O*(#4#%) ',0) B'(#0O#
FRQFHUQV :KDW LV D VRXO DQG KRZ GR ZH GHAQF}
18-3)*+"*$#* *IR) Q3'%6) #1) /*#,2) 0%, 1%*0)',0) 31E) -',) #%6) /*) $*(#/(6) 1*11*0)

" $111)-&(%&$*R)

(GH JUHFVND J/HYHQWH ORUR DQG +DQN :HV
-1,-*"06#1,1) 15) %3*) 11&() 51&,0) -$ 11 T-&(%&S$'((6) %3'%) $*B*() ) %$H#"$%6#0%6*) 41
15) "361#-'(.) 4%,9%'(.) ',0) I"#SH#Y%&'() O#4* 1#1,1.) 18&22*19%#,2) %3*6) '$*) 0*$#B*0)
5$14) "16-31/#1(12#-'() 1%$&-%&$*17) Q3H#(*) %3*) Y%$H#"$U#Y6*) 410%() 1*+41) %1) #4
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196$#-06(6)4*%6™"3614-"()'1"*-%1)%1)114%)11&()-14"1,*,%.)#%) 4'6)/*)%3'%) () %6 3$**)
15)9%3*1%)'1"*-061) 3'B*)") 2$1&, 0#,2) #,) "36 141 (12#-'() 161%6*41) :¥727.) %3*) #44&, )
VIVWHP RU VSHFLAF QHUYRXV V\VWHPV $ ELRO
FOHDUO\ UHAHFWHG LQ XQLYHUVDOO\ GLVWULEX
SURMHFWLRQ DQG WKH VKDPDQLF VRXO ALJKW 7
063'9%6)%3*%) 1&% T15T/106)*+"*$#* -+)4' #5*1061)1¥"$'06*0)*(*4* %!) 15 )%63*)"$1% 11*(
LQ WKH GLVLQWHJUDWLRQ RI WKH QRUPDO XQLW
5$14)%3*)"361#-'()/1067)F 3#!) *$I#0%6* -*)15 )-12, #Y%#B*)5&, -%# 1, E#%3I)I&I" 1#1))
15)9%3%)-1$"1$*()5&,-%6#1,1)"$108-*1) ) +"*$#* #)15 )N 1&(T(HG*)* %6#%6): 1*+)'(11)
Q#,G*(4')<=>[@7)F3*1*)/106T!*(5 OHI 1-#06#1, -+ *$#* -*N$*B* ()%3%)%$H#"$%64%
196$8-068$*)#,)%3%)&,0*5(6#,2)5&,-%6#1,'()/$'#,)'$-3H%*-%&S*K')4* 06" () * (5 THO*, %o
"O#I*4/10#*0)4HA*%#-)1*(5.)',0)) 0411 1-#'%6*0)"361#-'()/1067) 1%&0#*1) 15 )*1"(*)
ZKR FDQ LQGXFH WKHVH H[SHULHQFHV YROXQWD
#((&1%$'%*)3LE) I 1&()*+"$#*,-*1)-" ) $*1&(%6)5$14)#, %*$5*$* -+) E#%63)/$'#,)161%6+4])
064" 11T $#4%'() M&,-%6#1,P) I**) Q#,G*(4',) <=>=) 51$) $*B#E@) ',0) "$1B#0*)
410%()51$)%3*)#,%*SOH#I-#"(#, $6)1%6&06) 15 )"#$H# & (#%667)

u-bm "Jutil|tu;v -m7 "rbub|t-t Sr;ub;m1;

F3*) $1(*) 15) %3*) 0*-0%6#B'%#1,) 15) /$#,) 1%$&-%&S*)) 1$) 161%6*41) #,) I"H$HY
xR F) H) #((&1%3$'96*0) #,) %3%) /106:) "$10&-96#1,) 15 ) I"#SH06& () *+"*$#* -*1) #
$*1"1,1%)961)1&19%'#,*0) 3#23) 1%$*11.) $*1&(%6#, 2)#,))-1(("1¥) 15 ) %3*) /(' -*)#,) %3%)
'8%1,14#-) *$B1&!)I61%6*47)F3*) 11 1-#%#1,)51&,0)"-$111)-&(%&$*1) 15 ) 461%6#-'()
' 0) MHSHYOE () -+ $H* 1) 963'96) *,2'2%) ) /$1'0) $',2%) 15 ) "LIHYH#B*) *41%#1, ()
196'061) 727.) "% ) YW&' #AHY6.) (#B* 1) E*) I-$*0,411.) 2$'%6#%80* ) $*B*$*,-*.)
&,-1,04%#1,'()(1B*.)/(#!1.)',0)*-1%'16@)1&2 2*1%!)%3* %) *$1#10/4* 06) 5+ 06 &$*) $*) %3
UHVXOW RI VSHFLAF DVSHFWV RI EUDLQ IXQFWLF
I$'#,)061$*2& (Ut 1,) #,) "HEHY&' () *+"* S, %) #1) #((81%$'%0) 16) %3%) -* %3$'() S1(*)
GHDFWLYDWLRQ RI WKH GHIDXOW PRGH QHWZRUI
LQGXFHG VSLULWXDO H[SHULHQFH 7KH UROH RI
s 1) 1896) $63*$) #,) $AHY0#,2) %3%) "1, %', ¥1&!1) *4*$2* ) 15) 963*1%)
*pgar +1) 5$14) (LE*$) /$'#,) 1619%6+41) E3*,) %63%) $*"$HI#B*) 5&,-%#1,1) 15) %3%)
'01 DUH WDNHQ "RIALQH u

I"HSHY& (HY66) #1) 15%*,) *+*$#* -+0) 1)) E'G* #,2) %1) ') E#0*$) $* (#9667) 1&-3)
%', 1-%,0%, %) "*SI"*-0p#BH) 15 ) I"HSH9%& (#%66) 1) 114*%3#, 2) *+%6+$,'() 131&(0) ,1%)
/(#,0) &) %1) *BHO*-*) %3'%) "3*,14*,() W& (HO6#*1) 15 ) 18-3) *+"*G#t* 1) *+3#/#%)
VWUXFWXUHY WKDW DUH KRPRORJRXV ZLWK VSHF
D1$) #,106',-*.) *+"*$#*,-*1) 15 ) "16-3*0* (#-T#,08-*0) 1-*' #-) /1&,0(*!1, *11) '$*)
DVVRFLDWHG ZLWK WKH GRZQUHJXODWLRQ RI WK&
RI WKH '01-V VHOI LQWHJUDWLRQ IXQFWLRQV DQ
SHVEZY6)*, Y(*)'*11)%61)1&-3)*+ Gi* *17)

9,1E(*02%)5$14)-(#,#-'()',0)"16-3L(12#-'() 1-#*,-*1) 11&%) %3*) $1(*) 15 ) %3*)
I$H,)#,) S (H2HL&) *+"$#% 1) 0)/*(#*51) "$1BHOM) *BHO* -*)51$)#44' *,+.)')
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"SI O6HBY) 063'06) -1, IHO*S!) I"#SHY68, () *+FSH* -*1) 06 1) '$HI¥) 5$14) E#%63H#,) &!.) 581
WKH QDWXUH RI RXU ERG\ DQG EUDLQ IXQFWLRQ
15) I"HESHI6&!() *+"$H#*,-*) '$%) 'BH(/(*) %1) "*$I1,1) -$111) $*(#2#1&)) %S 0#%#1,))
“3((*,2%1) %3*) |, 1%#1,) %3'%) I"#SHY%E&'() *+"*$H* -+1) '$*) #,08-*0) 1,(6) /6) %3*)
U 0h'0hH1 1) 15 ) $H(H2H1&)) %S 0#YH1,1):A- 1, 1%6$&-%eH#BHAC@.)#, 1%+ 0) #,04-'YoH
3'B*)"),'%&$ ()1 1&$-+7) IHAH('D) "HSHYOE () *+"+$H* -*1)-' ) [¥) %$H#2 2*$*0)/6) 0#B*$1*)
4% 1)' 0)-#$-&A1%' *IK'--#0*,%!.) 0$&2!.) 4*0#% Yot 1,.) "$'6*$.) 0',-*.) 4& #-.)
“+0$*4%) 19%$*111$1.)",0) 1"1,%' *1&1) 1--8&$$* -*IKI&22*1%#, 2) % 3*#$) 11&%$-*) #,)
18$) I#1(12#-'() ,'%&S*) #1) -%#B'%*0) /6) O#B*$1*) -1,04%#1,1) %3'%) 0#1$&"%) ,1$.
-1, 1-#1&),4117)

omvbtb;ml; bm mj|oto]«<7 rbv]|;loto]«<7 -m7 ;|-r_<v

-|tu-tbEbm] rruo-1_
&KDWORV SURSRVHV WKDW D GHAQLWLYH EULGJ
$WEHS$*) %3'%) I-#* -* ) %3*1(126.)',0) "3#(111"36)'2$**)1,)")-1441,) 1,%1(126)
' 0) EL$(0BH#*ET7) F3#1)'2$**4* %)'-$111)'(() O#!-#"(#,*1) 1,) 1,%1(126) ;%3*) ,'%&S$*)
15) *+#1%* -*@) 4'6) [*) (*11) '%%'#,'/(*) %3')) ') 4*%'T"*$!"*-%#B*) #,) E3#-3) %3¥)
"3* 14* 1(12#-'()-1,%$H# &%o#1,1)15 YOH#E5*$* %) 0#!-#" (#,*1)-' ) ) [*)#,%*2$'%*0)#,%1)
"-1441,)5$'4*E1$G)51$) 11*11#,2)%3*#$)G, LE(*02*)/18&%)!"#$#%&' (#%67)L3'%(1!:1)
31"%)51%$)")-1441,)5$'4*E1$G)%1)#,%*2$'%*) 0#1-#"(#,*1)3'1)") *%%*$)-3',-*) 15 )
1&--*I1#5 )5$'4*0)41$*)"$'-%ott-'((6)#,)%*$41)15 )E3'%)-1, 1 (#*,-*)-',)I*)-3#*B*0)
O*I"#%*) %3*) O#B*$!¥) O#I-#"(#,*1:) #,-144* 1&$'/(*) "$'0#24'%tt-) ""$1'-3*1)
%1)1,%1(1267

L3'%(11:1) "$1"11*1) %1) /$#02*) %3*) 1,%1(12#-() ""$1'-3*1) 15) I-#*,-*) ', 0)

%3*1(126)#,)4*%"36#-1.)/18&%)")-1441,)1,%1(12#-'() 5$'4*E1$G) $*2'$0#,2) % 3*)
QDWXUH RI PDWWHU PLQG OLIH DQG *RG LV XQO
"N&A"Yo#t1, )15 )I-#* -*) 0)%3* 1 (1267 ))&, #56#,2) *$!"*-%#B*)%3$1&23))-1441,)
1,%1(126)51$)-#*,-*.)"3#(1!11"36.)',0) %3*1(126) 5-*1) #,1&$41&,%'/(*) I'$$#*$!)
21B*)) %3*#$) #,-144* |&$' [#(#%6) %3'%6) I**4) %1) "$*-(&0*) ") -1441,) 5$'4*E1$G)
$*2'$0#,2)%3%),'%&$*)15 ) *+#1%* -*7)

11*8+*51 6+ (#-67-*:1++#;(-9
Q3'%) 4#23%) /) '1"#$*0) %1) #) ) -1441,) 5$'4*E1$G) $*2'$0#,2) %3*) ,'%&$*) 15)
063%)384',) -""-#%#*1) 513) G, 1E#,2.) (*0#,2) &) #,196*'0) %1) WE*1%#1,1) $*2'$0#, 2)
HSLVWHPRORJ\ 3KLORVRSK\ PD\ FRQWULEXWH
18"$,'068&$'() *+"*$#* -*1) %3$1823) *'HI%*41(12#-'() #11&*!) $*2'$0#,2) B'(#0)
HYLGHQFH WKH VLJQLAFDQFH RI H[SHULHQFH D
15)$*'(#%67)
Y3#(111"36:1)-1,%$#/&%#1,)%1)5$ 4*E1$G!) % 1)#,%*2$'%*)G, LE (*02*)$*2'$0#,
I"H$HYO& (H966) 4'6) [¥) 5$&HY5E&() %3$1&23) ') 5$AELSG) 15) ,*&%$'() 41,#14.) O
"BI"*-OHBY) %63'%6) $*' (H966) #,BL(B*) 1 14*%3#, 2) &,0*$(6#,2) /1%3) 4'%%*$) ', 0) 4#,C
$ VFLHQWLAF MXVWLAFDWLRQ IRU QHXWUDO PRQ
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063%) *&SLI-#* -*1) %*(() &!) '/18&%) 3&4',) "*$-*"%#1,)",0) G,1E(*02*X) E3'%) E¥)
BB 15 )" 361" 0B+ (HY66)H#), 1%)$ (HY%6)H%!* (5 )/8&%)',)'-WEHS*0)410*()13"+0)/
KDELWXDWLRQ OHDUQLQJ DQG VRFLDOL]DWLRQ
3&4'))1* 11$6)',0)-12, #96#B*)161%*41)%3'%)'$*) 1/ (#B#1&1)%1)411%)#,51$4'%#1,)15)
WKH X RLRFGWWHXHQWO\ D VFLHQWLAFDOO\ GHIHQV
H#1)' )JHO* (#196) 1$#*,%6'%#1,)%3'%6) $*-12,#*1)%3*) 164/ 1 (#-)4*, %' ) $*"$1* 06'06#1, ) 1F
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QDWXUDOL]J]HG DV LQHYLWDEOH E\ SURGXFWYV RI R
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EHKDYLRUV WR ZKDW ZH SHUFHLYH RI WKHLU LQ
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141, * 061) #1) -* %%'() %1) %3%) - 12, #O6#B*) 1-#* ) 15 ) $*(#2#1,) %3'%) -3'$'-06*$#I*
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2% 961.)%3*1$6) 15 )4#,0.)#, %S, (#J#,2) 1%63*$!: ) W& (#96#*1.)',0) 1%3*$)"16-31 (124
01" LIHY6#1, )18 " 1$%6#, 2)8(%$'1 1-# (H%6)%63'%)BL(B*0)%6 1) 0" %)% 1)%3* 41196 )44
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IDWXUDOL]JLQJ VSLULWXDOLW\ ZLWKLQ VFLHQF
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HOGRUVLQJ WKH VXSHUQDWXUDO LQWHUSUHWDW
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PHDVXUH RI WKH GUXJ 7KH HQGXULQJ WKHUDSH
5$14)"HSHI6&' ()*+" S, -*1.)1&22*106#, 2)' HO (H196)$'%3%$) %3, ) )4 Vo S (#196)-'&1*
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_B1(&%#1,'$6)"*$!"*-%#B*1)'$*)G*6)%1), %&S' (#I#,2)"#$#% &' (#%06.)") % 3*) &, #B*9
Rl VSLULWXDO EHOLHIV UHAHFWV GLUHFW RU L
*B1(&%#1,'$6) '0"%'%#1,17) L3'%(1!) "$1"1!*!) %3*) I&$B#B'() B'(&*) 15) !"#$#%&
[*(#*5N #1) *+"$*11*0) %3$1&23) %3*) $*1&(%',%) *55*-%!) 1,) 1*(5TEL$%3) #,) /1(1%*$:
VHOl FRQAGHQFH HQKDQFLQJ LQLWLDWLYH DQG
14" 0hx ) * 3 2) " -H Y ) 51$) 41$%) -14"%* %) -%%6#1,)",0) O*-#1#1,1.)
NE*(()") 1%#4&('%#,2)-14"11#1,) 519$)',0) "$1%*-%#1,) 15) 1%3*$!7) U&%) L3'%(1!)
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[*(#*51)4''2*) B'$#L&!) 11-#'() "$1/(*4).) ;5$**T$#0#,2.) 41$'() 16!%*41.)-1,!1%",%)
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-1,1%#%8&%*0)'%)(*'1%)-&(%&$' ()45 ), 1%)/#1(12#-'(.) 0" %' %#1,17)F3*)" 1%* %#' ()| &
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FDOPLQJ LQAXHQFHV WKDW FDQ VKLIW WKH G\QL
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:KDW PXVW SV\FKRORJ\ GR WR HQJDJH WKLV VF
DQG VRXO VWXGLHV" 0DQ\ VSLULWXDO SKHQRPH
963%) 4963101(12#-'()',0) -1,-*"%&'() 5$'4*E1$G!) 51%$) %3*) 196&06) 15) ', 14'(1&)
SKHQRPHQD &DUGHxD /\QQ DQG .ULSSQHU
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ZULWWHQ GHVFULSWLRQV RI H[SHULHQFH WKUR
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, FDOO IRU D VWXG\ RI SV\FKHGHOLF HQWLWI
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0*B*(1"*0)!-#*,-¥)15 )"H#$H#& (HY66)4&196)/*) ) A& (Yot O -#" (#,'$6)*, 0¥ B1$)#,51$4*0)
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"$1BHO)*BHO* -*)518)',) 1/M*-%6#B*)$* (#%66) 15 ) %3*)*55*-061) 15 ) I"HSHYO& () +"*$#
DQG EHOLHIV EXW WKHLU RQWRORJLFDO FODLPYV
0/03%) "SI+ HBH) 15 ) I-#*,-*7
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WKH HIITHFWV RI VSLULWXDO EHOLHIV RQ KHDOW
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QRWLRQ WKDW WKH VSHFLAF UHJLRQV RI WKH EUI
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WR LPSRVH RU HOLFLW SK\WLRORJLFDO UHVSRQV
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NL3'%(1!)"$1"1I*) E*)'--14410'%*) "#$#%& ' (#%6) E#%3#,) %03*) [#1"16-3111-#()
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HPHUJHY IURP LQWHUDFWLRQ EHWZHHQ DVSHFW
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*3 3G () 0% (&ML, 1) 1&%6) " (#-'%#1,1) 15 ) I"H$HU&' () /*(#*5!) #,) 4*0#-#,*) $*WEHS*)
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RI WKH ERG\ UHAHFW WKH KXPDQ SURFOLYLW\ W
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DQG XQGHUVWDQG WKHP LQ SHUVRQDO WHUPV D
DQG &DVKPDQ 6SLULWXDO EHOLHIV DOVR U
FDSDFLWLHV ZLWK WKH LOQWHJUDWLRQ RI LQQDW
KXPDQOLNH SHUVRQLAFDWLRQ RI VSLULWV SUR
&,-1,1-#1&1)-12 #%#1,7) 164/ 1(#-) #,51$4'%#1,) $*"$*1* %*0) #,) - 144&, #-'%#1,)
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m|juo7tlzom

‘H OLYH LQ DQ DJH RI JUHDW VFLHQWLAF SURZHVV
,Q WKLV GLVHQFKDQWHG ZRUOG ZKHUH GHHS PH
RI QLKLOLVP DQG LWV P\ULDG LQAHFWLRQV RI VS
DQ DSRJHH KRZ FDQ ZH UHFODLP WKH UHDOLW\
DQ HUD WKDW VHHNV FROODSVH LW" 7KH VWXG\
XQLTXH FKDOOHQJH DW WKH LQWHUVHFWLRQ RI
7R LQYHVWLJIJDWH VXFK SKHQRPHQD VFLHQWLAFI
DQG UHDOLVW IUDPHZRUN ZH PXVW AUVW FOHD!I
SUHVXSSRVLWLRQV WKDW REVWUXFW WKH SRVV
LQTXLU\ LQWR WKH QDWXUH RI VSLULWXDO H[S}H
"XQVHHQ RUGHU p DV :LOOLDP -DPHYV FDOOH(
DSWO\ SXW LW ZH QHHG "SKLORVRSKLFDO XQGH!L
UXEELVKp IURP WKH SDWK RI NQRZOHGJH

,Q WKLV FRPPHQWDU\ , DUJXH IRU WKH GHYHC
SKLORVRSK\ Rl VFLHQFH WKBWX'QREHPDBERON |R
RI VIVWHPDWLFDOO\ H[SORULQJ VXEMHFWLYH VS
RQWRORJLFDO UHDOWLHYVY WKDW XQGHUSLQ LW -
SKLORVRSKLFDO EXWWUHVVLQJ IRU -RKQ &DOYLC
6SLULWXDOLW)\ )26 3D QDWXUDOLVWLFDOO\ FRPS
VFLHQFH SKLORVRSK\ DQG WKHRORJ\ ZLWKLQ D
VD\ , DJUHH ZLWK DOO WKH GHWDLOV RU WKH FC
VHHN WR VXSSRUW WKH JHQHUDO GLUHFWLRQ RI
D QDWXUDOLVWLF RQWRORJ\ DQG VFLHQWLAFDO
VSLULWXDO H[SHULHQFH DQG UHDOLWLHV O\ DLP
RI VFLHQFH DQG UHOLJLRQ DERXW ZKDW D QDWX
VFLHQWLAF VWXG\ RI VSLULWXDO H[SHULHQFH DC

&KDWORV -V )26 IRUPV WKH EDVLV IRU
VWXG\ RI ZKDW KH FDOOV WKH 'VSLULWXDO FRU
"VRXO VWXGLHV gt &HQWUDO WR WKLV IUDPHZRUN
H[SHULHQFH ZKLFK LQFOXGHV QRW RQO\ WKH VS
VXFK DV ORYH WUXWK DQG IDLWK &KDWORYV
SKHQRPHQRORJ\ DQG VXEMHFWLYH VSLULWXDO
DQ LOQWUDQVLWLYH RQWRORJ\ RI XQLYHUVDO DQ
WULSDUWLWH PRGHO RI WKLQNLQJ IHHOLQJ DQGC
DQ LQWULQVLFDOO\ ODZIXO VSLULWXDO GHYHORS

7KLV RQWRORJ\ LPSOLHV LQWHULRULW\ LV V\
LQWHOOLJLEOH SULQFLSOHV 6SLULWXDO GHYHO!
D XQLYHUVDO SURFHVV RI WUDQVIRUPDWLRQ H
GXH WR KLVWRULFDO FXOWXUDO DQG SV\FKROR
VWUXFWXUH RI LOQWHULRULW)\ LV LPSOLFLWO\ XQL
DQG HPHUJHQW3:LQQDWH LQ WKDW LW LV D IXQC
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HPHUJHQW LQ WKDW LWV UHDOL]DWLRQ GHSHQG\
VSLULWXDO H[SHULHQFH LQ WKH )26 LV QRW PHU
DQG FDXVDOO\ HIAFDFLRXV XQIROGLQJ DFFRUGL
YDULDEOH SDWWHUQV RI WUDQVIRUPDWLRQ

)XUWKHU &KDWORV:-V I[UDPHZRUN VXJJHVWV WKH
WUDQVFHQGHQWO\ GHSHQG RQ VSLULWXDO UHDO
IXQFWLRQ DV FUHDWLYH IRUFHV VKDSLQJ ERWK LG
PHDQLQJ PDNLQJ 7KXV ZKLOH WKH )26 RSHUDWH
LW GRHV QRW UHGXFH VSLULWXDO H[SHULHQFH
HSLSKHQRPHQD UDWKHU LW DIAUPV WKH RQV
DGYRFDWLQJ IRU D VFLHQWLAF DSSURDFK WR VW
LOWHUGLVFLSOLQDU\ IUDPHZRUN

7R VKLIW IURP WKH SUHYDLOLQJ HPSLULFLVW?2S
ZKDW FDQ EH VHHQ RU PHDVXUHG WKURXJK WKH
WUDQVFHQGHQWDO UHDOLVW SRVW SK\VLFDOLV
RUGHU RI LQWHULRU FDXVHV DQG VWUXFWXUHV
UXEELVK p 9LVLRQDU\ UHDOLVP FRQWHQGYV WKDW
GR ZLWK WKH .DQWLDQ LQVLVWHG@BHDOKDW Y Wi
WKLQJ LE68WRHDHDYLQJ XV FRQAQHG LQ WKH .D
RI VXEMHFWLYH SKHQRPHQD 7KH YLVLRQDU\ UHEL
LOWHULRULW\ +HGOXQG FULWLTXHV WKH QH
DQG LQWHULRULW\ DUJXLQJ WKDW LQWHULRUL!
GLVWLQFW IURP VXEMHFWLYLW\ ZKLFK LW FRQV)
SULPRUGLDO IRXQGDWLRQ RI DOO NQRZOHGJH H
ERWK LOWHULRU DQG H[WHULRU GRPDLQV EXW W
DUH PHUHO\ VXEMHFWLYH %\ GHFRXSOLQJ LQWHL
WKH RQWRORJLFDO UHDOLW\ RI LOQWHULRU SKHQ
VSLULWXDOLW\ DQG PRYH WRZDUG D IUDPHZRUN °
FODLPV LQ WKHVH GRPDLQV XQGHUVWRRG QRW
SDQRSWLF YLHZ EXW DV D VIVWHPDWLF ULJRURX
DJUHHPHQW +DEHUPDV WKDW OD\V FODLP W
DQG H[SUHVVLRQ Rl DOHWKLF WUXWK %KDVNDU -
VLWXDWHG IDOOLEOH UHODWLYH SURYLVLRQDO

*URXQGHG LQ FULWLFDO UHDOLVP %KDVNDU
UHDOLVP KROGVY WKDW VFLHQFH FDQ LQ SULQFLS(
DERXW WKH UHDO EXW XQVHHQ FDXVHV RI HYHQV
WKRXJK VXFK NQRZOHGJH UHPDLQV IDOOLEOH D
.DQWLDQ GRFWULQH RI XQNQRZDEOH UHDOLW\ YL
GRPDLQV RI PLQG DQG VSLULW QR OHVV WKDQ WK
LQ WKHRU\ DOEHLW DOZD\V SURYLVLRQDOO\ 7KI
EHWZHHQ PRGHUQLW\-V QDwYH HPSLULFLVW UH
FROQVWUXFWLYLVW DQWL UHDOLVP SRLQWLQJ WF
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UHDOLVP LQ ZKLFK NQRZOHGJH FDQ EH PRUH RU
DOHWKLF UHVRQDQFH DQG WKXV DV\PSWRWLFDC
GLVFLSOLQHG LQTXLU\ ,Q WKLV YLVLRQ LQWHUL
DQ LQHIIDEOH P\WWHU\ IRUHYHU EH\RQG NQRZOF
QDWXUH WKDW FDQ EH H[SORUHG WKURXJK DSSU
FDQ EHJLQ WR LPDJLQH D WUDQVIDFWXDO RU RE
DV PHWKRGRORJLFDOO\ ULJRURXV DV WKH QDWX|I
RI LWV VXEMHFW PDWWHU :LWK WKLV SKLORVRSI|
H[DPLQH KRZ YLVLRQDU\ UHDOLVP UHFODLPV LQ
XQLAHG VFLHQFH RI VSLULWXDO H[SHULHQFH

$ ; ;0 -mzZ-m otrtbm] o= "t0f;1Z2"b|< -m7 m]|;ubc
ORGHUQ ‘HVWHUQ WKRXJKW KDV ODUJHO\ LQKF
VHSDUDWLRQ RI WKH NQRZLQJ VXEMHFW IURP W
NQRZQ .DQW FRQAQHG LQWHULRULW\ WR WKH UL
DFFHVVLEOH RQO\ YLD WKH PLQG:V WUDQVFHQG
SKHQRPHQD RI PLQG DQG VSLULW IURP WKH GRI
QHR .DQWLDQ OHJDF\ WUHDWYVY VXEMHFWLYLW\ D\
DQG UHOHJDWHY LQWHULRULW\ WR LW LPSOLFLW
VSLULWXDO LQVLIJKW FRXOG FRUUHVSRQG WR DC
FKDOOHQJHYVY WKLV DVVXPSWLRQ GHFRXSOLQJ L
RQ %KDVNDU:-V > @ FULWLFDO UHDOLVP
LOQOWHULRU SKHQRPHQD SRVVHVV RQWRORJLFDO
LQGHSHQGHQWO\ RI RXU DZDUHQHVV RI WKHP
XQNQRZDEOH RU VWULFWO\ VXEMHFWLYH DQG Q
DQ LOQOWUDQVLWLYH RQWRORJLFDO GRPDLQ RI UH
RI SDUWLFLSDWRU\ DFFHVV WR LW DV NQRZOHC
FRQVWHOODWLRQDOO\ FRQWDLQHG E\ EHLQJ H .
WKH VRFLDO GRPDLQ GRHV QRW DPRXQW WR D N
ZKLFK RQWRORJ\ LV UHGXFHG WR HSLVWHPRORJ\
IDOODF\p EXW DGGV D GHJUHH RI UHODWLYLW\ WEF
WKDW QHFHVVDULO\ LV MXVWLAHG LQ D SURFHVYV
VWUXFWXUH KDV FRPAKHQWRIIEHQQVKBWRNFLDO R
LV ERWK GHWHUPLQHG DQG GHWHWPKDRDWWHKN DMVZI
HILVWHQWLDOO\ LQWUDQVLWLYH %KDVNDU

EH SDUWO\ FDXVDOO\ FRQVWLWXWHG LQ D FDXVI
DV LQ VRFLDO DQG KXPDQ VFLHQFH DQG WKHULI
FDXVDO VHQVH EXW QRW DQ H[LVWHQWLDO RQH
WUDQVLWLYH GLPHQVLRQ RI D VRFLDO UHDOLW)
UHDOLW\ LW GHVFULEHY VXFK WKDW WKH WUDQV
FDWHJRULFDOO\ GLVWLQFW EXW QRW GLVFUHWH
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,Q WKLV YLHZ H[SHULHQFHV RI PLQG VRXO D
SULYDWH FRQVWUXFWLRQV UDWKHU WKH\ DUH U
ZRUOG ZLWK WKHLU RZQ FDXVDO VWUXFWXUHV W}
RSHQV WKH SRVVLELOLW\ RI D QDWXUDOLVWLF \I
UHFRJQL]LQJ WKDW LQWHULRU SKHQRPHQD FDQQ
DFWLYLW\ RU VRFLDO FRQYHQWLRQ

_btovor_bl-t &m7;ut-Ooubm] -m7 t;-ubm] ;|-r_«<v
$V D SKLORVRSKLFDO XQGHUODERUHU YLVLRQDU\
REVWDFOHY /RFNH:-V PHWDSKRU RI WKH SKLORVR S
IURP WKH SDWK RI SURJUHVYVY LV DSW KHUH 9LVL
ROQOWRORJLFDO DQG HSLVWHPRORJLFDO EDUULHU
VFLHQFH W LQWHJUDWHY LQVLIJKWYV IURP FULWLI
DQ H[SDQGHG LQWHJUDWLYH HPSLULFLVP LQWR
EULGIJLQJ WKH HSLVWHPLF GLYLGHY EHWZHHQ VF
SUDFWLFH WKLV XQGHUODERULQJ PHDQV SURSR
LQWHULRU GLPHQVLRQV DUH WDNHQ DV UHDO DQt
JRU LQVWDQFH .HQ :LOEHU-V LQW
YDOXDEOH FRUUHFWLYH WR DVSHFWV RI WKH QH
TXDGUDQWu PRGHO WKDW VLWXDWHY VHQWLHQW
HQFRPSDVVLQJ LQWHULRU DQG H[WHULRU GLPHQ
FROQVFLRXVQHVY FXOWXUH EHKDYLRU DQG V\
FR DULVLQJ RI LQWHULRU DQG H{fWHULRU UHDOLW
ZRUOGYLHZ WKDW FRQAQHV VFLHQWLAF LQTXLU\
-DPHV -V UDGLFDO HPSLULFLVP LQVLVWYV WK
DUH DV UHDO DV WKH H[SHULHQFHV WKHPVHOYH"
WKH V\VWHPDWLF VWXG\ RI VSLULWXDO SKHQRPH
YLVLRQDU\ UHDOLVP KHOSVY FOHDU VSDFH IRU D C

;«om7 _<vb1l-tbvl9 -|Tu-tbvzl Ot| amlJ%acubl-tbv]

9LVLRQDU\ UHDOLVP:V FULWLTXH RI SK\VLFDOLVP
LOQWHULRULW\ 3K\VLFDOLVP ZKLFK HTXDWHV UHD
WKURXJK WKH AYH VHQVHVY V\VWHPDWLFDOO\ HJI
UHDOP RI OHJLWLPDWH VFLHQWLAF LQTXLU\ 7KL\
RI UHGXFWLRQLVW SDUDGLJPV VXFK DV WKH "Q
IUDPHZRUN ZKLFK VHHNV WR H[SODLQ VSLULWX
FRUUHODWHY DQG DGDSWLYH IXQFWLRQV O0XUSK
YLVLRQDU\ UHDOLVP DIAUPV D SRVW SK\WLFDOL
SKHQRPHQD DV UHDO HPHUJHQW IHDWXUHYVY RI WK
'ROIJDQJ YRQ *RHWKH:-V SDUWLFLSDWRU\ HS
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WKH DFWLYH UROH Rl WKH REVHUYHU LQ WKH SUF
> @ > @ D > @ E H[SDQGHG HPSL
VXEWOH IDFXOWLHV Rl SHUFHSWLRQ FDSDEOH R
H[SDQGHG IUDPHZRUN DOORZV IRU WKH VWXG\ R
E\ SURGXFW Rl PDWHULDO SURFHVVHV EXW DV D
RZQ ULJKW

77u;vvbm] | _; ;-mbm] ubvbv -m7 | _; ;|-1lubvbyv
7KH H[FOXVLRQ RI LOQWHULRULW\ ITURP VFLHQ\
FRQVHTXHQFHY IRU FROQWHPSRUDU\ VRFLHW\ FR(

OHUYDHNH HW DO WHUPV WKH "PHDQ
FKDUDFWHUL]J]HG E\ HILVWHQWLDO DOLHQDWLRQ (
DQG FXOWXUDO QRUPV DQRPLH 7KH PHDQLQJ F
UHODWHG WR WKH LOQWHQVH FRQWHPSRUDU\ PHQYV
VKRRWLQJY DQG RSLRLG FULVHYV LQ WKH 8QLWHC
WKH FKDOOHQJHYV RI WKH PHDQLQJ FULVLV E\ UH
SKLORVRSK\ RI VFLHQFH DQG D QHZ VFLHQFH RI
RI GHHS PHDQLQJ SXUSRVH LOWULQVLF YDOXH
XQGHUVWDQGLQJ RI UHDOLW\ LW RIIHUV D UHVSHF
$V , KDYH DUJXHG +HGOXQG WKH JOREDO
RI HFR VRFLDO HWKLFDO H[LVWHQWLDO DQG HSES
QHWZRUN RI URRW FDXVHV +HGOXQG HW DO

+HGOXQG DQG (VEM|UQ +DUJHQV IRUWKFRPL
IUDPHZRUN FDSDEOH RI DGGUHVVLQJ LWV PXOW
DIAUPDWLRQ RI VSLULWXDO UHDOWLHY KHOSV K
REMHFW VFLHQFH DQG VSLULWXDOLW\ EHLQJ DC
PHDQLQJ FULVLV %\ UHFODLPLQJ LOQWHULRULW\ C
VSLULWXDO SKHQRPHQD YLVLRQDU\ UHDOLVP SUF
IRU D HXGDLPRQLVWLF SODQHWDU\ VRFLHW\ RL
SODQHWDU\ ARXULVKLQJ

(bvbom-u< !;-tbvl -m7 | _; otm7-zomv o= - "1b;m1;
9LVLRQDU\ UHDOLVP RIIHUV D WUDQVIRUPDWLYH
V\VWHPDWLF VWXG\ RI LQWHULRU SKHQRPHQD

VXEMHFWLYLW\ FULWLTXLQJ WKH UHGXFWLRQL
HISDQGHG HPSLULFLVP LW FUHDWHY WKH FRQGL
LYV ERWK ULJRURXVY DQG FRPSUHKHQVLYH 7KLV

IRU VXEVHTXHQW LQTXLULHY LQWR WKH QHVWHG
VWXGLHY SURYLGLQJ WKH LQWHOOHFWXDO WRR(
FULVLY DQG IRVWHULQJ SODQHWDU\ ARXULVKLQJ
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7KLV SKLORVRSKLFDO XQGHUODERULQJ LV QRW
DQ XUJHQW LPSHUDWLYH IRU QDYLJDWLQJ WKH S
EULGIJLQJ WKH HSLVWHPLF DQG RQWRORJLFDO GL
YLVLRQDU\ UHDOLVP KROGVY WKH SRWHQWLDO WR
WKH HPHUJHQFH RI D WUDQVIRUPDWLYH LQWHJU

;| _bmhbm] 0f:1% b«
$ FHQWUDO LQQRYDWLRQ RI YLVLRQDU\ UHDOLVP
7KH GRPLODQW SRVLWLYLVW DQG HPSLULFLVW
HOLPLQDWLRQ RI VXEMHFWLYLW\ UHO\LQJ H[FOX
DQG WKH QHXWUDO REVHUYHU LGHDO WR HQVXU
QDUURZ FRQFHSWLRQ RI REMHFWLYLW\ GLVPLVV
DQG QRQ TXDQWLADEOH DQG WKXV QRW WUXO
FRQWUDVW DGYRFDWHY IRU D SOXUDOLVWLF |
RI REMHFWLYLW\ HQFRPSDVVLQJ WKUHH GLPHOQ
HSLVWHPLF YDOLGLW\ DQG RQWRORJLFDO L
UHVSHFWLYHO\ HQVXUH RXU PHWKRGV DUH FRC
WKHRULHY DUH DFFXUDWH DV ZHOO DV WKDW WK
LQGHSHQGHQW RI RXU REVHUYDWLRQ

0f;1% "b|< -v rbv]|;lbl !';rb-0brb|«

(SLVWHPLF UHOLDELOLW\ SHUWDLQV WR WKH FRQ
DQG UHVXOWY :KLOH QDWXUDO VFLHQFHV DFKL
PHWKRGY TXDOLWDWLYH DSSURDFKHV LQ WKH

V\VWHPDWLF UHOLDELOLW\ 7THFKQLTXHYV VXFK DV
LQWHU UDWHU UHOLDELOLW\ GHPRQVWUDWH WKL
ZLWK ULJRU DQG FRQVLVWHQF\ OLOHV DQG +XE
HI[IDPSOH WKH QHR 3LDJHWLDQ WUDGLWLRQ LQ G
WKDW WKH VWUXFWXUHYV RI KXPDQ LQWHULRULW\
UHOLDEOH FURVV FXOWXUDOO\ YDOLG PHWKRGYV

0f;1% b|< -v rbv|:Ibl (-rb7b]«
(SLVWHPLF YDOLGLW\ FRQFHUQV WKH H[WHQW W
WKH SKHQRPHQD WKH\ DLP WR VWXG\ ,Q WKH
LQYROYHYV DOLJQLQJ UHVHDUFK PHWKRGRORJLH
LOQWHULRU SKHQRPHQD &RQVWUXFW YDOLGLW\
PHWKRGV JHQXLQHO\ FDSWXUH WKH VWUXFWXUF
FXOWXUH DQG VSLULWXDOLW\ &UHVZHOO DQG :
HPSKDVL]HV WKH LOQWHJUDWLRQ RI UHOLDELOLW
VFLHQFH UHTXLUHV ERWK FRQVLVWHQW PHWKRG
REMHFWY RI LQTXLU\
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Of;1% " b|< -v m|oro]lbl-r m|lu-mvb¥ b«
&ULWLFDO UHDOLVP:V GLVWLQFWLRQ EHWZHHQ H
HVVHQWLDO IRU UHFODLPLQJ LQWHULRULW\ DV D
2QWRORJLFDO LQWUDQVLWLYLW\ UHIHUV WR WKH
DQG PHFKDQLVPV LUUHVSHFWLYH RI ZKHWKHU WHK
UHDOLVP DIAUPV WKDW LQWHULRU SKHQRPHQD Ol
LQWXLWLRQV KDYH LQWUDQVLWLYH EHLQJ WKH\
UHDO IHDWXUHV RI WKH ZRUOG ZLWK FDXVDO SR.
EHKDYLRU DQG H[SHULHQFH

(PEUDFLQJ WKHVH H[SDQGHG QRWLRQV RI REMLE
IRU D VFLHQFH RI VSLULWXDOLW\ WKDW PRYHV E
SDUDGLJPV ,W DIAUPV WKDW VSLULWXDO H[SHU
JHOXLQH LQWHUDFWLRQV ZLWK UHDO GLPHQVLR
ZLWK VFLHQWLAF ULJRU )RU LQVWDQFH SUDFWL
RIWHQ GLVPLVVHG DV VXEMHFWLYH H[HUFLVHYV
VI\VWHPDWLFDOO\ HQJDJLQJ ZLWK DQG H[SORULAQ.
ZD\ UHIUDPLQJ REMHFWLYLW\ OHJLWLPL]HV WKH
DV SDUWV RI QDWXUH RSHQ WR VFKRODUO\ VWXG

$0%-u7 - % "lb:m1l; o= "rbub|t-t Sr;ub;m1;
&RQWHPSRUDU\ GLVFXVVLRQV RI VSLULWXDOLW
FRQVWUDLQHG E\ D UHGXFWLYH SK\VLFDOLVP 6S
DV HSLSKHQRPHQD3E\ SURGXFWYV RI QHXUDO DFW.
EHKDYLRUV WR EH FDWDORJXHG3SUDWKHU WKDQ S
KLOH YDOXDEOH LQVLIJKWYVY KDYH EHHQ JHQHUDW
QHXURVFLHQFH RI UHOLJLRQ SUHYDLOLQJ IUDP
HITHFWLYHO\ H[SODLQLQJ LW DzZD\ LQ WHUPV RI (
EHKDYLRUV WKDW IDLO WR DGGUHVYVY LWV RQWRC
UHDOLVP RIIHUV D ZD\ IRUZDUG DGYRFDWLQJ IR
JURXQGHG LQ D QDWXUDOLVWLF \HW QRQ SK\VLFL

,Q YLVLRQDU\ UHDOLVP VSLULWXDO H[SHULHC
LOQWHULRULW\ WKDW LQWHUVHFW ZLWK EURDGHU
$V -DPHV DUJXHG VSLULWXDOLW\ PXVW EH
RI KXPDQ H[SHULHQFH LQWHJUDWLQJ VXEMHFW
GLPHQVLRQV 9LVLRQDU\ UHDOLVP H[WHQGV WI
H[SHULHQFH DV D OHJLWLPDWH REMHFW RI VFLHC
HPSLULFLVP DQG DQ RQWRORJLFDOO\ ULFK IUDPH.
RU FRQWHPSODWLYH SKHQRPHQRORJLFDO LQVLJK
DV GDWD3SKHQRPHQD WKDW FDQ EH LQYHVWLJDYV
HYHQ LQWHUVXEMHFWLYHO\ FRUURERUDWHG MX
WKHQ LV WR GHYHORS VFLHQWLAF DSSURDFKHV W
OLIH ZLWKRXW VDFULAFLQJ ULJRU
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Sr-m7:;7 Irbublbvl9 !'-7b1-t7 ;;r7 -m7 "t0|t;

7R EXLOG VXFK DQ DSSURDFK YLVLRQDU\ UHDO
HPSLULFLVP WKDW WUDQVFHQGV WKH QDUURZ FI
“DPHV-V QRWLRQ RI UDGLFDO HPSLULFLVP L
H[SHULHQFH LQFOXGLQJ UHODWLRQV DQG TXDOL
IRU VFLHQFH -DPHV PDLQWDLQV WKDW WKH FR(
H[SHULHQFHV DUH DV UHDO DV WKH VHQVDWLRQV
WKH IHOW VHQVH RI PHDQLQJ*WKH FRQWH[W DQG
LQ RXU LQYHVWLIJDWLRQV UDWKHU WKDQ VWULSS

%XLOGLQJ RQ -DPHV :LOEHU SURSRVHV D
WKDW DVVHUWY HPSLULFLVP PXVW HQFRPSDVV Q
UHDOLW\*DFFHVVLEOH WKURXJK WKH SK\VLFDO V
DFFHVVLEOH WKURXJK LQWURVSHFWLRQ DQG V
'LOEHU-V IUDPHZRUN LV JURXQGHG LQ KLV HSLVYV
"H\HV RI NQRZLQJpy EH\RQG WKH SK\VLFDO VHQVH
H\H RI AHVK WKH FRQFHSWXDO ORJLFDO H\H F
P\WWLFDO H\H Rl VSLULW 7KHVH HSLVWHPLF P
LOQWHJUDWHG WR IXO0\ XQGHUVWDQG SKHQRPHOQI
H[SHULHQFH 9LVLRQDU\ UHDOLVP LQWHJUDWHYV
HPSLULFDO VFLHQFH QHHG QRW EH OLPLWHG WR
HWHQG WR ZKDW FDQ EH H[SHULHQFHG LQZDUGO

2WKHU WKLQNHUV DIAUP WKLV ZLGHQHG HPSLU
"VIQRSWLF HPSLULFLVPp FRPSOHPHQWY WKLV Sk
IURP GLYHUVH GLVFLSOLQHV3LQFOXGLQJ SV\FKRC(
P\WWLFDO OLWHUDWXUH®WR XQFRYHU GHHS SDWW
6LPLODUO\ 6WHSKHQ 3KLOOLSV-V FKDUDFWH
"P\WVWLF HPSLULFLVP gt WUHDWLQJ P\WWLFDO HI[SI
NQRZOHGJH SURYLGHG LW LV DSSURDFKHG ZLWK
SHUVSHFWLYHV UHLQIRUFH WKH QRWLRQ WKDW H
SUD\HU PHGLWDWLRQ RU SHDN H[SHULHQFHV LQ
*RHWKH:-V SDUWLFLSDWRU\ HSLVWHPRORJ\ DQC
RI VXEWOH&KRISVLKHBLNOULFK YLVLRQDU\ UHDOLV]
*RHWKH:-V VFLHQWLAF PHWKRG %RUWRIW r
LPDJLQDWLYH HQJDJHPHQW ZLWK SKHQRPHQD D
ZLWK DUFKHW\SDO UHDOLWLHVY EH\RQG WKH Sk
HPSLULFLVP EURDGHQV WKH VFRSH RI LQTXLU\
IDFXOWLHV RI LOQWXLWLRQ DQG LPDJLQDWLRQ F
W\SLFDOO\ H[FOXGHG IURP FRQYHQWLRQDO HPSL
NH\ LQWHUSUHWHU DQG GHYHORSHU RI *RHWKH -V
YLVLRQ E\ LGHQWLI\LQJ DGGLWLRQDO "RUJDQV R
HIWHQG EH\RQG WKH AYH SK\VLFDO VHQVHV 7KH
LOVSLUDWLRQDO FRJQLWLRQ DQG LQWXLWLYH F
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WKH SHUFHSWLRQ RI VSLULWXDO UHDOLWLHV WK
XQPHGLDWHG XQGHUVWDQGLQJ 6WHLQHU > @
BWHLQHU-V YLHZ KXPDQV KDYH XS WR AIWHHQ VH
6XFK FODLPV FKDOOHQJH FRQYHQWLRQDO VFLHOQI
VSLULW Rl 6WHLQHU-V SURSRVDO SUDJPDWLFDO«
KXPDQ FRQVFLRXVQHVV PD\ DFFHVV OD\HUV RI UF
LQVLJKW HWF WKDW VWDQGDUG HPSLULFLVP RY
YHULAHG RU IDOVLAHG LQ IXUWKHU SKLORVRS}
LQFRUSRUDWLQJ GLVFLSOLQHG LQQHU REVHUYDW
WKRVH REVHUYDWLRQV WKH DPELW RI HPSLULFL
WKH VXEWOH WKH WUDQVSHUVRQDO DQG WKH VI
,Q VXP YLVLRQDU\ UHDOLVP DUJXHV IRU DQ LQ\
DFFHSWLQJ DOO H[SHULHQFH DV GDWD GHHS S
ZLWK PHQWDO DQG VSLULWXDO SHUVSHFWLYHV
RI HYLGHQFH P\WWLFDO RSHQ WR LQVLJKWYV |U]
SDUWLFLSDWRU\ HQJDJLQJ WKH REVHUYHU-V FUI
UHAQHG IDFXOWLHV RI SHUFHSWLRQ 7KLV WL
PHWKRGRORJLFDO IRXQGDWLRQ IRUD YLVLRQDU\
DIAUPLQJ WKH RQWRORJLFDO UHDOLW\ RI VSLUL\
WKURXJK GLYHUVH PRGHV RI KXPDQ SHUFHSWLRQ
7KLV LQWHJUDWLYH HPSLULFLVP LQFOXGHYV

$+)LUVW SHUVRQ SKHQRPHQRORJLFDO PHWKRG)\
H[SORUH WKH OLYHG H[SHULHQFH RI VSLULW
GHSWK DQG ULFKQHVV Rl VSLULWXDO SKHQRP
LOQWURVSHFWLRQ DQG DXWRHWKQRJUDSK\ V¢
REVHUYLQJ RQH-V RZQ FRQVFLRXVQHVV 6XFK
GDWD RQ VSLULWXDO JURZWK LQQHU FRQALFW
WKDQ EHLQJ GLVPLVVHG GLVFLSOLQHG VXEMt}
IRU XQGHUVWDQGLQJ VSLULWXDO SKHQRPHQD
$+6HFRQG SHUVRQ UHODWLRQDO PHWKRGV 1
LQYHVWLIJDWH VSLULWXDOLW\ DV LW HPHUJH\
TXDOLWDWLYH LQWHUYLHZV DQG JURXS GLDOR
VSLULWXDO H[SHULHQFHV VWXGLHV RI FRPPX
DQG H[DPLQDWLRQV Rl PHQWRU2PHQWHH UHOTL
,Q WKHVH FDVHV LQWHUVXEMHFWLYH YHULAF
VKDUHG PHDQLQJV DFURVV LQGLYLGXDOV- H[S]
RQ KRZ VSLULWXDO UHDOLWLHY DUH FR FUHDYV
$+ 7KLUG SHUVRQ V\VWHPDWLF PHWKRGV 7KHV
IRUPDOO\ TXDOLWDWLYH WHFKQLTXHV WR VS
QHXURVFLHQWLAF VWXGLHV RI PHGLWDWLRQ
VXUYH\V RI P\WWLFDO H[SHULHQFH FURVYV
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GHYHORSPHQWDO VWDJHV DQG RWKHU REMHF
LQGLYLGXDO VSLULWXDO H[SHULHQFHV ZLWKL
OLQANLQJ VXEMHFWLYH UHSRUWYV WR PHDVXUL
7KLUG SHUVRQ DSSURDFKHY SURYLGH DQ H[WH
DERXW VSLULWXDOLW\

%\ WULDQJXODWLQJ DQG LQWHJUDWLQJ AUVW VI
YLVLRQDU\ UHDOLVP SURYLGHV D SOXUDOLVWLF
WKDW KRQRUV WKH FRPSOH[LW\ DQG GHSWK RI L
DIAUPLQJ WKDW VSLULWX&O IHY B WHILHQIFFHA R U S QW
FRQVWUXFWLRQV EXW PHGLDWHG LQWHUDFWLRC
RI H[LVWHQFH 2Q0\ WKURXJK VXFK DQ LQWHJUD
WKH VWXG\ RI VSLULWXDOLW\ UHPDLQ ERWK VFL
SKHQRPHQD:V GHSWK DQG QXDQFH

$ ; mjoto]bl-t !;-tb]< o= "rbub]|t-t _;mol;m-
%\ HPEUDFLQJ WKLV H[SDQGHG HPSLULFLVP DC
YLVLRQDU\N UHDOLVP DOORZV IRU D GHHSHU RQW
UHGXFHG WR HSLSKHQRPHQD RU LOOXVLRQV VS
SURSHUWLHV RI QDWXUH ,Q FRQWUDVW WR SK\VL]
DV SXUHO\ VXEMHFWLYH RU LOOXVRU\ YLVLRQDU\
KDYH RQWRORJLFDO UHDOLW\3WKH\ H[HUW UHDO
FROOHFWLYH OLIH 5RRWHG LQ WKH XQGHUVWDOQC
SKLORVRSK\ DQG VFLHQFH DUH V\QFDWHJRUHPD
UHDOLVP FRQWULEXWHY DQ D SULRUL SKLORVRS
IRXQGDWLRQV IRUD QHZ VFLHQFH RI LOQWHULRUL'
HPSLULFDO SUDFWLFH FDQ LQIRUP DQ D SRVWH
WKHVH SURGXFH D FRQVLOLHQFH LQ ZKLFK DQ LQ\
FDQ EH SURJUHVVLYHO\ GHYHORSHG 7KLV FRQVL
SKLORVRSKLFDO PHWKRGY DQG HPSLULFDO VFLH
D > @&PHWD UHDOLW\ IRU H[DPSOH GHYHC
RQWRORJ\ URRWHG LQ WUDQVFHQGHQWDO DUJXEF
D GHHSHU RQWRORJLFDO XQLW\ RU QRQGXDOLW!
ZRUOGYVY OHWD UHDOLW\ HPSKDVL]HV WKH LQWHU|
GLPHQVLRQV RI UHDOLW\ RIIHULQJ D SKLORVRSKL|
WKDW DYRLGYVY WKH SLWIDOOV RI GRJPDWLVP ZKL(
%KDVNDU:-V > @ E "HVRWHULF VRFLRORJ\ R
PXWXDO XQGHUVWDQGLQJ DQG HWKLFDO DFWLR
VXEVWUDWH3SD PHWD UHDO RQWRORJ\ WKDW XQG
IUDPHZRUN GHPRQVWUDWHY WKDW WUDQVFHQGH:(
UDWLRQDOLW\ DQG PHWKRGRORJLFDO WUDQVSD
GHHSHU VWUXFWXUHY RI LOWHULRULW\ DQG VSLL
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ZLWK YLVLRQDU\ UHDOLVP-V H[SDQGHG HPSLULFL
HPSLULFDO VFLHQFH DQG SKLORVRSKLFDO LQTXL

,Q LOWHJUDWLQJ H[SDQGHG HPSLULFLVP ZLWK
UHDOLVP SURYLGHV WKH SKLORVRSKLFDO LQIUD\
RI VSLULWXDO H[SHULHQFH 7KLV VFLHQFH KRO
GLVHQFKDQWHG ZRUOG DGGUHVVLQJ WKH H[LVWF
E\ UHVWRULQJ PHDQLQJ SXUSRVH DQG LQWHUFR
VLWXDWLQJ VSLULWXDO H[SHULHQFH ZLWKLQ DQ R
SOXUDOLVWLF IUDPHZRUN YLVLRQDU\ UHDOLVP R
DQG HQJDJLQJ ZLWK WKH SURIRXQG GLPHQVLRQV

(bvbom-u< !;-tbvl -m7 _-|tov=v u-l;%o0ouh o= "rbuk
&KDWORV:V )26 SURYLGHV D SUDFWLFDO PRGHC
SULQFLSOHVY FDQ EH DSSOLHG 7KH )26 LV DQ LQW
LQWHUSHUVRQDO DQG WUDQVFHQGHQW GLPHQV
SURSRVDO IRU D XQLAHG AHOG WKHRU\ Rl VSLUL!
VRXO UHODWHG FRQFHSWV LQ D QDWXUDOLVWL

9LVLRQDU\ UHDOLVP ERWK FRPSOHPHQWYV D
E\ VXSSO\LQJ LW ZLWK GHHSHU RQWRORJLFDO D
HQVXUHV WKDW &KDWORV:V HPSLULFDOO\ JURXQ(
UREXVW SKLORVRSK\ RI UHDOLW\ ZKHUH LQWHUL
FRXOG SRWHQWLDOO\ WKURXJK UHVHDUFK EH Y
PHUHO\ XVHIXO AFWLRQV

"oft "|T7b;vVv

7KH HPHUJHQFH RI "VRXO VWXGLHVu DV D IRUPD
&KDWORYV UHSUHVHQWY D EROG DQG WUDQ\
GHSWKV RI KXPDQ LQWHULRULW\ &KDWORV:V )2¢€
VRXO DV WKH VSLULWXDO FRUH RI WKH KXPDQ E
SHUVRQDO VHOI ZRUWK LOWHUSHUVRQDO GLJQ
GLPHQVLRQV 7KLV PXOWLGLPHQVLRQDO DSSURI
SKLORVRSKLFDO LQTXLU\ DQG WKHRORJLFDO UH/

WKH )26 LGHQWLAHV WKH H[SHULHQFH RI WKH FUFL
ZLWK H[SHULHQFHV WKDW DUH VLPLODU WR ZKDW
WKH ZRUG VRXO D PRUDO WUXWK IRUFH FRUH DJL
WKH "GLYLQHpy DQG IDLWK DV DQ DFWLRQ UHODWH
6FLHQFH LQFOXGLQJ SV\FKRORJ\ KDV DYRLGHG L
VRXO DQG FXUUHQWO\ KDV QR SODFH IRU LWV VWX
UHFRJQL]J]HG DV D IXQFWLRQDO UHDOLW\ DVVRFLDW
WKHQ WKHUH PXVW EH D ORFDWLRQ LQ VFLHQWLAF
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'KLOH SK\VLFDOLVP DQG SURSRQHQWV RI 1HZ $V
6DP +DUULV &KULVWRSKHU +LWFKHQV DQG 'DQ '
WKH VRXO UHSUHVHQWY SUH PRGHUQ SUH UDWLI
UDWLRQDOLW\ +DUULYV YLVLRQDU\ UHDOLVI
UHDOLVP SURYLGHV WKH SKLORVRSKLFDO IRXQC
HPHUJLQJ AHOG DGGUHVVLQJ LWV RQWRORJLFDOC
EDVHV 2QFH WKH OLPLWDWLRQV RI QHR .DQWLI
RQWRORJ\ RI +XPHDQ DFWXDOLVP DUH H[SRVHC
VWUDWLAHG RQWRORJ\ EHFRPHV FOHDU %KDVND
HSLVWHPRORJLFDO SHUVSHFWLYH DQ LQTXLU\ L
HIAFDFLRXV VWUXFWXUH EHFRPHV IXO0O\ FRKHUH
DQG SURFHGXUDO UDWLRQDOLW\ FULWHULD +DE}
7KURXJK &KDWORV-V )26 DQG FOLQLFDO UHVHDU
KDV EHHQ JDWKHUHG GHPRQVWUDWLQJ VLIJQLAFI
H[SHULHQFHY OLQNHG WR WKH VRXO 3RVLWLYH S\
LQ SDWLHQWYV XQGHUJRLQJ &KDWORV-V FRJQLWL
LOWHUYHQWLRQV3RIWHQ VSDUNHG E\ P\WWLFDO
LOOXVWUDWH WKH VRXO-V IXQFWLRQDO UHDOLW\
BRXO VWXGLHV DV HQYLVLRQHG ZLWKLQ YLVL
SRVLWLRQ ZLWKLQ D EURDGHU VFLHQFH RI VSLU
WKH RYHUDUFKLQJ VFLHQFH RI LQWHULRULW)\ :K
LOYHVWLIJDWHY SKHQRPHQD OLNH FRQVFLRXVQH
VSHFLAFDOO\ H[SORUHVY GHHSHU WUDQVFHQGHQV
IRFXVHV RQ WKH RQWRORJ\ RI WKH VRXO G\QDF
HWKLFDO UHODWLRQDO DQG FRQWHPSODWLYH S
3RSSHULDQ VFLHQFH VRXO VWXGLHV UHPDLQV
VFLHQWLAF FRQFHSWXDOL]DWLRQ RI WKH VRXO D
$ FHQWUDO WDVN Rl VRXO VWXGLHV LV WR FOHI
E\ VIQWKHVL]LQJ GLYHUVH LQWHOOHFWXDO DQG
\HW QRQ SK\VLFDOLVW IUDPHZRUN 9LVLRQDU\ UH
PHUHO\ VXEMHFWLYH QRU D P\WKLF PHWDSKRUL
FDXVDOO\ HIAFDFLRXV UHDOLW)\ 'UDZLQJ RQ FULW
FDQ EH XQGHUVWRRG DV D VWUXFWXUDO PHGLDYV
UHDO DQG PHWD UHDO GLPHQVLRQV RI H[LVWH
RI RUGHU WKDW JRYHUQV WKH PRUSKRORJLFDO
SHUVRQDOLW\ ,Q WKLV zZD\ ZH FRXOG VD\ UHVR
WKH PHGLDWRU RI WKH WUDQVSHUVRQDO XQVHH
RUGHU RI DFWXDO VHHQ HPSLULFDO HYHQWYV
VFLHQFH HQULFKHV WKLV RQWRORJ\ E\ HPSKDVL
LOWXLWLRQ DQG LQVSLUDWLRQ3WKDW HQDEOH
DQG VSLULWXDO ZRUOGV :LOEHU-V LQW |
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VRXO ZLWKLQ D GHYHORSPHQWDO FRVPRORJ\ LG
SHUVRQDO SHUVRQDO DQG WUDQVSHUVRQDO VW
XQGHUVWDQGLQJ E\ FKDUDFWHUL]JLQJ WKH VRXO
EHLQJ LQKHUHQWO\ OLQNHG WR WKH JURXQG VW
ZLWK WUDQVSHUVRQDO UHDOLW\

7RIHWKHU WKHVH SHUVSHFWLYHV DOORZ YLVLR
PXOWLGLPHQVLRQDO HQWLW\ WKDW DFWLYHO\ VK
DQG FRPPXQLW\ WKURXJK LWV DOLJQPHQW ZLWK \
DQG IDLWK &KDWORYV 7KLV PXOWLGLPHQVLR
ZLWK D UREXVW IRXQGDWLRQ IRU VFLHQWLAF LQ
KXPDQ H[SHULHQFH

OHWKRGRORJLFDOO\ VRXO VWXGLHV ZRXOG PL
RXWOLQHG HDUOLHU EXW ZLWK VSHFLDO DWWH
DSSURDFKHV PLJKW LQYROYH LQWHQVLYH MRXUQ
LQ FRQWHPSODWLYH WHFKQLTXHVY WR REVHUYH V
VRXOpU H[SHULHQFHY RU PRPHQWY RI HSLSKDOQ\
FRPSDUH LQVLJKWY DFURVV VSLULWXDO GLUHFW
SXUSRVH DQG FDOOLQJ KLJKOLJKWLQJ KRZ WKH
UHODWLRQVKLSY DQG FXOWXUH 7KLUG SHUVRQ I
VWXGLHVY RQ KRZ SURIRXQG VSLULWXDO H[SHULH:Z
FRPPXQLW\ HQJDJHPHQW ,Q DOO FDVHV YLVLRQI
VWXGLHYV UHPDLQV VFLHQWLAFDOO\ OHJLWLPDWF
RI LWV VXEMHFW 7KH AHOG ZRXOG PDLQWDLQ
HYLGHQFH VWDQGDUGYV ZKLOH VWLOO HQJDJLQJ
WUDQVFHQGHQFH WKDW DUH RIWHQ OHIW WR WKF

;5 ml_-mzm] |_; )out7 |_uot]_ "rbub|t-t "1b;m1;
$W WKH KHDUW RI WKH PHWDFULVLYVY OLHV D SU
IUDJPHQWDWLRQ DQG GLVFRQQHFWLRQ IURP D F
WKDW FRQIHUV D VHQVH RI GHHS HI[LVWHQWLDO P
OLQNHG WR DQ LQWHULRU FULVLV RI VHQVHPDNLC
PLUURUV WKH LQWHUQDO YRLG RI VKDUHG SXUS
DGGUHVV WKLV FRUH FKDOOHQJH YLVLRQDU\ UHD
VFLHQFH RI LQWHULRULW\ DQG VSLULWXDO H[SHL

9LVLRQDU\ UHDOLVP FRXQWHUV WKH GLVHQFKL
> @ FKDUDFWHUL]JHG E\ WKH UHGXFWLRC
PHFKDQLVWLF SURFHVVHV WKDW KDYH VWULSSHG
UHDIAUPV WKH RQWRORJLFDO UHDOLW\ RI LQWHU
YDOXHV DQG VSLULWXDO H[SHULHQFHV:DQG SURF
LOWR WKHVH SURIRXQG KXPDQ GLPHQVLRQV %\ [
VSLULWXDOLW\ YLVLRQDU\ UHDOLVP VHHNV WR
SXUSRVH DQG LQWHUFRQQHFWHGQHVV
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7KLV LQWHJUDWLYH IUDPHZRUN DVVHUWYVY WKD
VHHQ DV VXEMHFWLYH RU DQRPDORXV DUH FHQV
WUDQVIRUPDWLRQ )RU H[DPSOH HPSLULFDO V\
OLNH QHDU GHDWK H[SHULHQFHV KDYH GHPRQVYV
UHVKDSH LQGLYLGXDO OLYHV UHDOLJQLQJ SHLU
LQWHUFRQQHFWHGQHVYV DQG PHDQLQJ %\ YDOLG
VXFK LQWHULRU H[SHULHQFHV YLVLRQDU\ UHDO
DGGUHVVLQJ H[LVWHQWLDO DOLHQDWLRQ DQG QL
S8OWLPDWHO\ YLVLRQDU\ UHDOLVP RIIHUV DQ I
UHXQLRQ RI HPSLULFDO ULJRU DQG VSLULWXDO
H[SDQGLQJ HPSLULFLVP DQG DIAUPLQJ WKH “JUH
&KDWORYV LW FUHDWHV D XQLAHG AHOG RI N
RI KXPDQ H[SHULHQFH 6XFK LQWHJUDWLRQ FDL
HGXFDWLRQ KHDOWK FDUH WHFKQRORJ\ DQG FX
HWKLFDO FODULW\ DQG LQWHJUDO ARXULVKLQJ ,
GHFLVLYH VWHS WRZDUG UHVROYLQJ WKH PHDQL!
QXUWXULQJ D PRUH LQWHJUDWHG UHVLOLHQW D
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$../-$3#:"(-"-6 " H&"#0),-/03$1"/--,)"-6 " #&".-)0,0-("#&"0)"$+%-3$,0(2A

&KDWORV GUDZV RQ D ZLGH UDQJH RI VFLHQW!I
(-,$'1&" #$,"#0)"$/,031&" /-3&&+)""5"$"4& #-+"-6")5(,#&)0)"/$,#&/" #$("$($15)0)A"
E&" $%-0+)" #&" (-14$1" $3$+&403" 4& #-+-1-25" -6" &(2$20(2" DO,#" .-,&(,0$1"
3/0,030)4)" $(+" 0(),&$+" 3#--)&)" ,-" '701+" $(+"),$,&" $" .$/,0371$/" .-)0,0-(" DO,#"

FRQAGHQFH DQG FRQYLFWLRQ +H VHHPV WR EH
2-).&1;"$(+"+-0(2")-"DO0,#"4&))0$(03" 3-(%03,0-("$(+" &(,#7)0$)4A" (" #0)"'/0&6 "
3-44&(,$/5;"1"D011",/5" -" /-3&&+"D0,#"4-/&"3$7,0-(A

$ : oltvom Sr;ub;m1;
(" 04.-/,$(," -0(,"-6" #&-1-203$1" 3-(3&/(" $'-7," #&" )#06," 6/-4" ,/$+0,0-($1"
/&1020-(" ,-").0/0,7$10,5" 6-37)&)" -(" ,#&" -%&/H./0-/0,0)$,0-(:" $)" #&-1-205()" )&&
0,:"-6")7']&3,0%&" &>.&/0&(3&A" CH&" </$,0-($10,52" -6" /&1020-(" 0)" )-4& #0(2"
DHO3H" #&/&" 0)" $")#$/." +0%8/2&(3&" &, D&&(" /8&1020-7)" 0()0+&/)" $(+" -7,)0+&
881020-7)"0()0+&/)" $/&"0(310(&+" ,-" JO+&" #8&A)&1%&)"-(" #&"1$,0-($10,5"-6 " #
/81020-7)" ,/$+0,0-(;" D#&I&S)" 4$(5" -7,)0+&/)" 1&2%$/+" 1&1020-(" $)" #&" &.0,-4&"
-6"0//$,0-($10,5A" 9" *&5" #&-1-203%1" 3-(3&/(" $'-7," #&" 4-%&" 6/-4" ,/$+0,0-($1"
/&1020-(",-").0/0,7$10,5"0)" #%$,"0,")&&4)" -"1&./&)&(,"S("S'S(+-(48(,"-6 " #&"HO2#"
2/-7(+"-6"-1&3,0%0,5" /$+0,0-($1"/&1020-("#$)" /0&+" -"+&B&(+"$(+"$"+8)3&(,"0(. -
H&"G7$240/&)"-6")7"1&3,0%0,5A

C#&/&" 0)" $" .$/,0371%/" #&-1-203%1" D-//5" $'-7," #&" 7(7)7$1" 3#$/$3,&/" -6"
).0/0,7$1"8> &JI0&(3&A"CH#S$,"7(8$)&"6-37)&)".$/,15"-(" #&" &4 .#$)0)"-("0(+0%0+74
1$,48&]" #$("3-11&3,0%8"&>.8&/0&(38&A"CHE"$))74.,0-("0)" #$," (- #0(2"473#"3$("&"
701,"-(".7/&15"0(+0%0+7$1"&>.&/0&(3&;" D#&/&$)"3-11&3,0%&" &> .&/0&(3&" ./-%
4-18&")&37/8"6-7(+$,0-("O$)"0("($,7/$1")30&(38;"D0.#'0,)"&4 #$)0)"-("/&.103$'010,5S
CH#&I&"0)"$"67/ #&/"3-(3&/(" #$,").0/0,7$1"8&> &/0&(3&)"$/&"0(")-4&"D$5"$ &//$(,"/"
<$(-4$1-7):7" " 7)&"$" &/A")-4&,048)"6-7(+"0(".)53#-1-25"O&A2A. "88&+"PQMSA'
NS 7)8)" H8." &4, 0%&" &IA"<) -+ 2"$(+"&4 #$,035115"+-&)" (-, "D$(,"/&1020-("
& & (+-("). A

CH&" 3-(3&/(" 0)" #T)" #$," #8")#06," 6/-4" /$+0,0-($1" /8&1020-(" ,-* #&" (&D"
$./-$3#" =" ).0/0,7$1" &>.&/0&(3&" 1&.18)&(,&+" '5" #&" I[:" O(%-1%&)" $("
-%&/&4 .#$)0);" 6/-4" $" #&-1-203%$1" .-0(," -6" %0&D;" -(" O0S" .7/&15" 0(+0%0+7
)7183,0%8" &>.&/08(3&)" $(+" 000S" &>.&/08(38)" #$," $/&" ).~-*5" $(+" $(-4$1-7)"

3-(317)0-()A"CH&I&"0)"S$" /$3*"/&3-/+"-6" #&-1-20$()"'&0(2".$/,0371$/15" (&/%-T7)"
$-7,"$(5"$))-30$,0-("'&, D&&("/1&1020-("$(+".$/$.)53#-1-25A" C#&5"-6,& (") &&4"
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7($'1&" ", $*&"$"+0).$))0-($,&"%0&D"-6 " #&"&%0+&(3&"6-/".$/$.)53#-1-25"DH#O3#
0(" 45" %0&D;" $," 1&$)," DO, #")-4&" #&(-4&($:" 0)"'&,,&/" #$(" 4$(5" .&-. 18" $/&"
D0110(2",-"/&3-2(0)&"O&A2A;"=5)&(3*"$(+":$/2&(,"PQ USA

B71,7/$115:"D&"$/&"0("$"%&/5"$(-4$1-7)")0,7$,0-(A'[(" #&"-(&"H#$(+:"$) "B#S/1&)'
C$51-/"OPQ QS #$)"/0110$(,15"+-374&(,&+:" #&/&"0)"$("0(3/&$)0(215") /-(2")& ()&
)&16"$(+"$"2/-DO(2"/&GT0/&A&(,"0(" .- 71$/"371,7/&" #$,"/&1020-("$(+").0/0,7$10,
71+ & DS/ 4" $(+"&>.&I0&(,051:" (-, "+/5"$(+" /-.-)0,0-($LA"91-(2)0+&" #$,:"$)"
13X013#/0)," OUVVQS"#$)" +-374&(,&+" D0, #" &G 7$1"'/0110$(3&:" #&/&" 0)" $" 2/-L
0(" 3-(,&4.-/$/5" 1&10$(3&" -(" -1&3,0%&;" $($15,03$1" 3-2(0,0-(;" D#0O3#" +0),/7),)"
6&&10(2)A"CH#&"47,7$1"+0),/7)," & D&&(",/$+0,0-($1"/&1020-("$(+").0/0,7$10,5" (&
&M &,"0(" #&"3-(,&>,"-6 " #&)&"371,7/&"D$/)A"C/$+0,0-($1"/&1020-("0)" /50(2;"&H
06"(-,"&(,0/&15"3-(%0(30(215;" -"$102("0,)&16 "DO,#"-']&3,0%0,5;"D#&/&$)").0/0,7$
&4'/$30(2" #&" .- T1$/"#06," -D$/+)") 7'|&3,0%8&"&>.&/0&(3&A

7KHUH VHHPV WR KDYH EHHQ D VLJQLAFDQW VK
-D$/+)" $(" &4.#$)0)" -(" H&" &>.&/0&(,0$1" $).&3,)" -6 " 1&1020-(" $(+").0/0,7$10,5A"
933-7(,)"-6" #&"&%-17,0-("-6"/&1020-(" O&A2A:"K7('$/" UVU S" -6,&(" +0),0(270)
'&, D&&("$("&$/10&/"&>.&/0&(,0$1"-/"04$20),03" #$)&"0("DHO3#" /$(3&"+$(30(2".1$5
D VLJQLAFDQW UROH DQG D ODWHU GRFWULQDO S
HVWDEOLVKHG A[HG VHWWOHPHQWY DWWV DQG '
$(+"$..8$1"-6 "+-3,/0($1"/&1020-("0)"37//&(,15"6$+0(2;"$(+" #$," #&/I&"0)"$"1&,7/(",
)-4&,#0(2"4-1&"$*0(",-" H&"&$/10&/" #$)&"-6 "&>.&/0&(,0$1"/&1020-(A

" HO(*" #&-1-20%()" $/&" 7((&3&))$/015" (&/%-7)" $-7," $" +&)3&(," O(,-"
)7'1&3,0%0,5A" CH&" %&/5" +0),0(3,0-(" ‘&, D&&(" -1&3,0%0,5" $(+" )7'&3,0%0,5:"
37//1&(, 15" 7(+&/),—-+:" 0)" $" 6$0/15" /&3&(," -(&A"1," )&&4)" ,-" -(15" #$%&" '&&(" O("
H&"1$,&" (0(&,&&(H#"3&(,7/5" #$,".&-.1&"),$/,&+" =" 4$*&" $" #$/." +0),0(3,0-("
'8, D&&("1&6&/&(,0$1:" /-.-)0,0-($1"7)&)"-6 "1$(27$2&" $(+" &%-3$,0%8&." &>./&)) 0%
XVHV %RZNHU 7KDW KDV EHHQ UHAHFWHG
$'-7," DH& #&/"181020-7)" +-3,/0(&" W-71+"'&" 0(,&/./& &+" O(" ./-.-)0,0-($1" -/"
0("&>./&))0%0)," ,&/4)" ONO(+'&3*' PQNWSA" C/$+0,0-($1"/8&1020-("#$)"-6,8(" ,$*&
1--)0,0-($1"$../-$3#" " 1$(27$2&;" DH&I&S)" #&" J[:" 0)" 4-1&" &>./&))0%0),A"
E-D&Y&/:" #&/&"$I&"$1)-" #-)& DO, #O(" #&-1-25;"0(317+0(2"N$)#: DH-"#$%&"1&67 ).
L6 #)&"-,0-()"$(+'$278+"0(), &$+" #$,"+-3,/0(&"0)"/8&$115"&),$'10)#0(2"$"
)&,"-6"2/$44$,0351" /-,-3-1)"6-/"#-D",-").&$*:"-/"(-,").&$*;"$'-7,"X-+A

|5"$+0603&" " #&-1-20$()" D-71+"'&" -"$'$(+-(" #&"S, &4.," " +&6&(+" H&"
-'1&3,0%0,5"-6" #&-1-25"$(+" $%-0+"D#$," #&5")&&"$)"$" +&)3&(,"0(,-")7'1&3,0%0
$(+"0(),&$+"D-/*" -"H&S1" #&").10," #$,"#$)"-337//&+"0("1$,&"4-+&/(0,5" & D&&("
-1&3,0%0,5" $(+")7'1&3,0%0,5A" [1&:3,0%0,5" $(+")7'1&3,0%0,5" (&&+" &$3#" - #&IA
2ZHQ %DUAHOG SXWV LW UDWKHU YLYLGO\ ~
"VXEMHFWOHVV REMHFWLYLW\y DUH OLNH WZR DG
-D$/+)"8)3$.8"6-/" #8&" D-"./0)-(&/)"-6 "1$(27$2&"0)" -"&),$'10)#"3-447(03$,0-("
DO, #"-(&"$(- #&IA?
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m|;um-t -m7 S|;um-t mY?t;m1;v

[(&"-6" #&"0))7&)" #$,"3-(3&/()"B#S$,1-)"0)"DH#& #&/").0/0,7$1"&>.&I0&(3&"$/0)&)"
6/-4"0()0+&"-/"-7,)0+&;"DHE& #&/"0,"0) " 044$(&(,"/" /$()3&(+&(, A"E&"31$04)" #$,"
H0)"+&'$,&"#5)"&&(")&,, 1&+"0("6$%-7/"-6 "044$(&(3&A"I("#0)"0(,/-+73,0-(;"#&"
)$5);" <K&'$,&)"$'-7," #&")-T/3&"-6").0/0,7$1" &>.&/0&(3&"'&0(2" /$()3&(+&(,"
%&/)7)" 044$(&(,b-7,)0+&" -6" %&/)7)" DO#O(" 4$,8&/0$1" &>.&/0&(3&b
-0%&/D#&140(215" 6$11" (" #&")0+&" -6 " 044$(&(3&?" OB#S,1-)" UVUCSA" I" #0(
0)"$"40),$*8" " J&)&(,"0(,&/($1"$(+"&>,&/($1"6$3,-/)"$)" $1,8/($,0%&)A" CH&I&"(
)71&15" (-"+-7' "$'-7," #&"6$3," #$,"0(,&/($1"6$3,-/)"$/&"$,"D-/*"0("20%0(2"/0)&"
-").0/0,7$1"&>.&/0&(3&);" DHE& #H&/" #-)&"$/&"$))&))&+"'5"(&7/-1-203$1"4&$) 7/&)"
)&A6H/& -, 8+ 483)7/&)"-6")7']&3,0%&" &> .&I0&(3&)A" E-D&%&/;"0," 0)" .-))0' L
6-1""- 1" O(,&/($1" $(+" &>, &/($1" 6$3,-/)" -"'&" $," D-/*;" 0(,&/$3,0(2" DO, #" &$3#"
- H&IA"CH&"+0).7,&+"G7&),0-("0)")7/&15"DH#&E, #&/"&> &/($1"6$3,-)"$/&"$,"D-/*"0y
).0/0,7$1"&>.&/0&HSEH+110;0IHEHS1" 6$3,-/)A"M-"$4-7(,"-6 "18&) &$/3#" ("
0(,&/($1"6$3,-/)"3%(")&,,1&" #$,"G7&),0-(A

-4&"402#,"0(%-*&" $"/71&"-6".$/)04-(5"$(+"$/27&" #$,"'&3%$7)&").0/0,7$1"
&>.&/08(38)"3$("'&"&>.1$0(&+"0(",&/4)"-6 "0(,&/($1"6$3,-/)"0,"0)"7((&3&))$/5",-"
0(%-*&" &>,&/($1"-(&)"$)" D&L1bS(+" #$," . $/)04-(5"I&GT0/&)" 7)" (-," =" +-")-A"
S3DUVLPRQ\ KDV RIWHQ EHHQ D KHOSIXO UXOH RI
7.00," 0)" (- 4-1&" #S(" $" 718" -6" HTAA" " +-8&)" (-," - %0+&" &Y60+&(3&;" -I"
0%6$10+"$/274&(,;" -")#-D"3-(317)0%&15" #$,"8&>,8/($1"6$3,-1)"$/&" (-,"0(%6o-1%8+"
/81020-7)"&>.&/0&(3&A

1,"402#,"$1)-"&"$/27&+" #$,"&> &/($1"6$3,-/)")#-T1+"(-,"&%6&("&"3-()0+&/&+"
'€3$7)8:"0("./0(30.1&;" #&/&"3%¥MH VFLHQWLAF HYLGHQFH IRU W
FRUUHFW WKDW WUDQVFHQGHQW LQAXHQFHV RC
GHPRQVWUDWHG VFLHQWLAFDOO\ +RZHYHU LW L
IS038(+&(,"6$3,-1)"$/&"0(%-1%&+"0("/8&1020-7)"&>.&I0&(3&"402#," &" | 78:" 8%&(
H3,"35((-,"8%0&/"&" |- %&+A"CHEI&"3$("&"4&$(0(26 71" /-.-)0,0-():"&%6&("06 " #&5"
DUH RXWVLGH WKH VFRSH RI VFLHQWLAF SURRI

15"-D("%0&D"0)" #$,;"$11",#0(2)"3-()0+&/&+;"0,"0)"$"/&P)-($'1&"3-(]&3,7/&" #$,"
JB)3&(+&(," 6$3,-/)" $/&" 0(%-1%&+" 0(").0/0,7$1" &>.&/0&(3&A" CH&/&" $/&" 2&(&
'$3%2/-7(+" $))74.,0-0)" #$," 45*&" #O)" 3-(1&3,7/&" I&$)-($'1&;" $(+" H#&"
$/274&(,)"0(%-1%&+"$/&"-6 " #&"37471%$,0%&"3$)&"*0(+"O&A2A;"10,3#&11"PQY S
$*€"$"DO+&"I$(2&"-6"6$3,-/)"0(,-"$33-7(,;"$)) 74.,0-()" $-7," #&"04.$3,"-6"
H&" 1$03&(+&(,"-(").0/0,7$1"&> &I0&(3&"$I&" (-, "7 (/1&$)-($'1&;"&%&("06 " #&5"$/&"
EH\RQG GHAQLWH SURRI

1("$"WH-1,"'7,"0(,&/&),0(2")&3,0-("H#E&S+&+" <CI$()3&(+&(3&" %) " 144$(&(3&; 7"
B#$,1-)"OUVUCS")722&),)" #$,"<,#&").0/0,7$1"3-/&"0)"$))-30$,&+"D0,#"$"+0))-17,
RI WKH H[SHULHQFH DQG DZDUHQHVV RI VSDWLD!
+0)3&/("DH&,#&/").0/0,7$1"&>.&/0&(3&) " #$%&"$("0(,&/($1"-/"&>,&/($1"-/020(A"CH#
$/&"0(+&&+"%$/0-7)"10(&)"-6 "8%60+&(3&" #$,")7228)," #3$,"$("-.&((&))",-"$(-4$1-7)"
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&>.8/0&(3&"$(+".&/48$' 1&"&2-"-7(+$/0&)"4$*&").0/0,7$1"&>.&/0&(3&."4-/&"10*&15

‘DWW V ‘KDW , AQG SX]]OLQJ LV WKDW &KD W
</&.&$,8+"&>.&I0&(3&)"-6"-.&(0(2" #&").0/0,7$1"3-/&"8%&(,7$115" /-%0+&"$". &/)-
DO, #'$("$'010,5",-"4$*&" #0)"+&,&/40($,0-("$(+"+0),0(270)#" #$," #&5"$/&"3-40(2"
6/-4"D0,#O(A?"I"$4" (-,") 7/&" DHS,"&%60+&(3&"H#&"#$)"6-/" #0):"$(+"0,") &&4)" ,-" 4&"
#$,"D#S,"#&")$5)"0)"7(10*&15", -"&"3-//&3,A

E-D&%&/;"0,"4$5" & D&11"&" #$,:"-%&/", 04&;" &-.1&"("$").0/0,7$1"]- 7/(&5"3-4&"

-"1&3-2(0)&" #$,").0/0,7$1"&>.8/0&(3&"0)"- #" /$() TR RAAB(&(,"S(+"
) I$++18)" #&"+03#-,-45" &, D&&("D#$,"0)"DO,#0("$(+"D#$,"0)"D0,#-7,A"B1$04)"-6'
).0/0,7$1"8&>.8/0&(3&"$/&")-4&,04&)"$))-30$,&+"DO0,#"$"+7$10),03"+0%0)0-("'&,D
H&"4$,&/0$1"$(+").0/0,7$1"D-/1+);"'7,;"$)" I"H#S%&" $/27&+" &1) &DH&I&;" #&5" &GT
3%("'&"$))-30$,&+"D0,#"4-(0),03"$))74.,0-()"OT$,,)"UVUW'SA"I(,&/./& &+"0(" #0)"
D$5;").0/0,7$1"0)" (&0, #&/" &(,0/&15" 0(,&/($1" (-/" &> &/($LA"1,"0)"$1)-"(-,"$")&.$/$.
+-4$0("-6"/1&$10,5"'7,"$"6$3&,"-6:"-/".&/).&3,0%&"-(;"$")0(21&:"$11H&(3-4.$))0(2"
/1&$10,5A","0)"$("$).&3,"-6 "/&$10,5" #$,"D&"3$("-(15"&>.&/0&(3&"'5".$/,030.$,0(2
0,:"(-,"5",/50(2",-"), 7+5"0,"$)"&>,&/($1"-) &/ %&/)A

m|;u7bvlbrtbm-u< )ouh O0;|%;;m $ ;0to]<7 _btovol
-m7 "1b;m1;
1,"0)" $" /&.&$,&+" #&4&" -6" B#$,1-)F)" $/,031&" #$," #&" D$(,)" ,-" )&&" #&-1-25;
HO1-)-#5" $(+" )30&(3&" D-*0(2" ,-2& #&/A" E-D&Y&/;" 1" #$%&" G7&),0-()" $(+"
FRQFHUQV DERXW KRZ KH GHAQHV WKHVH WKUHH
D-/*0(2"/&1%$,0-()#0."&,D&& (" #&4 " #&" " #-.&)",-") &&A"CH#&/&"$/&" (-"%&/5"3$/&67115
FRQVLGHUHG GHAQLWLRQV Rl WKH WKUHH GLVFL
(0(&;" #&-1-25d/&1020-("0)")$0+",-"'&" #&"1&$14"-6 " #&").0/0,\" . #01-)-.#5"0)")$0+
& #&"&S$14"-6" #& A0(+\"$(+")30&(3&"0)")$0+" -"&" #&"I&$14"-6 " #&" #5)03%$1

&KDWORYV , AQG WKHVH WR EH VWUDQJH DQC

C-"),$/,"D0,#")30&(3&;" #&/&"$/&"3&/,$0(15".#5)03$1")30&(3&);"7," #&I&"$I&"$:
)30&(3&);")73#" $)" &>.&/04&(,$1".)53#-1-25;" #$," $/&" (-," -'%0-7)15" #5)03$1A" "
)722&)," #%$,")30&(3&"0)"+0),0(270)#&+"4-/&"'5"0,)"4& #-+-1-25" #$("0,)") 7"1&3,"
4%, &IA" Z#01-)-#5" D-71+" (-D" (-/4$115"'&")&&(;" &).&30$115" 0(" _/0,$0(;" $)" $"
)&,"-6",--1)"6-I"$($15)0)" $(+"$/274&(," I$ H&I" #$("$)" #&"),7+5"-6" #&" 40(+;"
D#03#"1"D-71+")&&"$)"&0(2".$/,"-6 ")30&(3&A"Z#01-)-. #5"0(317+&)" #&".#01-)-. #5"
-6"40(+;"'7," #01-)-#5"+-&)" (-," (&3&))$/015" 6-37)"-(" 40(+A" C#&/&" 3$("'&"
D SKLORVRSK\ RI DQ\WKLQJ , VHH WKHRORJ\ DV
J$+0,0-0)"/$,#&/" #5("(&38&))$/015"3-(3&/(&+"D0, #" #&"1&$14"-6 " #&").0/0,A"CH&/&
0)"$" #&-1-203$1".&/).&3,0%&"-(" &%&/5,#0(2;"0(317+0(2" #&"4$,&/0$1;" 4&(,$1;"
VSLULWXDO 7KHRORJ\ GRHVY QRW FRQAQH LWVHO
H#0(2)"6/-4"$" I$()3&(+&(,"-"X-+F)H&5&".&/).&3,0%&A
, VXJIJHVW WKDW DOO WKUHH GLVFLSOLQHYV DUH

$(+" $../-$3#&)" I$,#&I" #$(" #&OI" )T|&3," 4%, &IA" B#$,1-)F)" 7(3-(%0(30(2"
GHAQLWLRQV RI WKH WKUHH GLVFLSOLQHV XQGH!
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I"HSHY& Vo () Yo(HH*Yo+) YoSH&+HS, +HYo+"#Y0-) (. Yo-&'+%0)] Yo+ "$#,+'Vo+" +%0#-#,. 1#
WKH GLIAFXOWLHVY WKDW EHVHW XV RQ HYHU\
SRYHUW\ WKH UDYDJHV RI ZDU3QRU WKH JURZLC
WKH VHYHULW\ RI WKH FOLPDWH FULVLV GLPLC(
DLU TXDOLW\ SROOXWHG ZDWHUZD\V GHQXGHG
QHZ DQG GUDPDWLF ZD\V ZH DUH GDPDJLQJ RXI
UHDOL]JLQJ LW RU ZLWKRXW FDULQJ HQRXJK DE
PDJQLWXGH RI WKH SUREOHP ZH FDQ HDVLO\ E
DQG LPPRELOH QRW NQRZLQJ ZKDW WR GR QH[W
FKDOOHQJHV WRJHWKHU ZH RIWHQ AQG RXUVHO
DQG LQHIIHFWLYH 8QOHVYV ZH FKDQJH WKH SDU
KXPDQ FRPPXQLW\ WKLQJV ZLOO RQO\ JHW ZRU
FRPSRQHQWY RI D YLVLRQ WKDW FRXOG PDNH D C
D WUHPHQGRXYVY DPRXQW RI KRSH DQG FUHDWLY
WKH SUHVHQW PRPHQW DQG LQWR WKH IXWXUH
SLHUUH 7HLOKDUG GH &KDUGLQ

b;uu; $;bt_-u7 7; _-u7bm7 "
7HLOKDUG ZDV D -HVXLW SULHVW DQG SDOHRQWR
WKH WZHQWLHWK FHQWXU\ 7KURXJKRXW KLV OLI}F
VHUYHG DV D VWUHWFKHU EHDUHU RQ WKH IURQW
WR LQWHJUDWH WKH VFLHQFH RI HYROXWLRQ ZLW
E\ KLV UHOLJLRXV VXSHULRUV WR VSHDN DERXW F
GLIAFXOW RI DOO KH H[SHULHQFHG UHMHFWLRQ
RUGHU DQG WKH FKXUFK WKDW KH ORYHG +H ZD
KXPDQLW\ DV ZHOO DV RI WKH GLIAFXOW\ LQYRC
ZRUOGYLHZ VR GHHSO\ HPEHGGHG LQ WKH SV\FKH
2QFH DIWHU FRQWHPSODWLQJ WKH GLVDVWHUYV
VKDUHG KLV DQJXLVK "2Q FHUWDLQ GD\V WKH ZR
EOLQG DQG EUXWDO ,W EXIIHWV XV DERXW GUD
LQGLIIHUHQFH $W DQ\ PRPHQW WKH YDVW DQG K
WKH FUDFNV3WKH WKLQJ ZKLFK ZH WU\ KDUG WR II
XV E\ D ALPV\ SDUWLWLRQ AUH SHVWLOHQFH VYV
RI GDUN PRUDO IRUFHVEWKHVH FDOORXVO\ VZHHS
ODERULRXVO\ EXLOW XS DQG EHDXWLAHG ZLWK L
7KLY GHVFULSWLRQ VRXQGVY DOO WRR IDPLOLDU
WKH GHVWUXFWLRQ RI D OLIHWLPH RI HIIRUW <|
SUD\HU 7HLOKDUG LV DEOH WR FRQWLQX
IRUELGY PH WR FORVH P\ H\HV WR WKLV WKDW , P
FXUVH WKH XQLYHUVH DQG WKH RQH ZKR PDGH LV
FRQFHDOHG ZLWKLQ LW ,Q WUXWK WKH KXJH DQ
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\RX <RX KDYH WROG PH f,W LV, GR QRW EH DIU
LPPHQVH EOLQGQHVV RI WKH ZRUOG DUH RQO\ DC

+RZ ZDV 7THLOKDUG DEOH WR VHH &KULVW LQ W
KLV ZRUGVY VHHP RYHUO\ RSWLPLVWLF" $UH WKH\
P\WWWLFDO LQVLJKW" 7HLOKDUG: -V IDLWK LQ WKH I
FROQOWHPSODWLRQ RI QDWXUH KLV XQGHUVWDQG!
WKDW RSHUDWH LQ RXU ZRUOG KLV DELOLW\ WR
DFWLRQ LQ WKH ZRUOG DQG KLV EHOLHI WKDW V
IRUZDUG PRYHPHQW RI HYROXWLRQ ERWK DW WKH
+LV IDLWK LQ WKH HYROXWLRQDU\ SURFHVV SRLQ
KHOSHG KLP LPDJLQH DSSURDFKHV WR WKH SURE
ZKLFK ZH VWLOO H[SHULHQFH WRGD\

$V D FKLOG 7HLOKDUG ZRQGHUHG ZK\ OLYLQJ V
PRUH SHUPDQHQW +H VSHQW WKH UHVW RI KLV C
"*KDW KROGV HYHU\WKLQJ WRJHWKHU"u $W AUVW
VHHPHG KDUG DQG GHQVH3VFUDSV Rl LURQ WKD)
KRPH DQG YLVLWHG UHJXODUO\ IRU ZRUVKLS 20Q
VZLWFKHG WR WKH KDUGHVW DQG PRVW EHDXWLI)
HYHQWXDOO\ GHFLGHG WR SXUVXH D FDUHHU LQ .
DIIRUGHG KLP PXFK WLPH LQ WKH AHOG ZKHUH K
RI QDWXUH DQG WKH VWUXFWXUHV RI RXU SODQF

$V KH VHDUFKHG IRU IRVVLOV DQG FKLSSHG VW
(DUWK DW LWV PRVW LQWLPDWH OHYHO ,Q DQ F
ORYHG DQG VRXJKW WR UHDG WKH IDFH RI 1DWXI
EHHQ WKDW RI WKH JVFLHQWLVW:- EXW WKDW RI
D FDWDO\VW IRU KLV P\WVWLFLVP +H VRPHWLPHYV
DQLPDWLQJ DQG GLUHFWLQJ HYHU\WKLQJ

"ottzom

'XULQJ KLV \HDUV LQ WKH -HVXLW VHPLQDU\ 7H
HYROXWLRQ DQG LPPHGLDWHO\ UHDOL]JHG LWV SF
ZDV OHDUQLQJ DW WKH WLPH D WKHRORJ\ WKD\
FRQQHFWLRQV EHWZHHQ WKH WKHRU\ RI HYROXYV
WKH LQFDUQDWLRQ SURYLGHG KLP ZLWK SRVVLE
VFLHQFH DQG UHOLJLRQ DV ZHOO DV D PRUH FRYV
KLV *RVSHO -RKQ WHOOV XV WKDW DW WKH EHJ
SOXQJHG LOQWR PDWWHU GHVFHQGHG LQWR LWV
KHDUW WR EH SUHVHQW WR DOO WKLQJVY DW DOC(

WKLQJY WRIJHWKHU -RKQ 2 ,GHDV VXFK DV W}
Rl 3DXO ZKR FOHDUO\ UHIHUV WR D FRVPLF &KU
2 /KHVH FRQQHFWLRQV OHG 7HLOKDUG WR

HPEHGGHG LQ PDWWHU LV HYHU HQFRXUDJLQJ |
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UHVLVWDQFH WR WUDQVIRUPDWLRQ DQG JXLGLQ
WRZDUG HYHU JUHDWHU LQWHJUDWLRQ DQG FRQ\
RI WKH 5HVXUUHFWLRQ WKH FRVPLF &KULVW KDV
UHDSSHDUV DW WKH IRFDO SRLQW RI WKH HYROX
D SURIRXQG XQLW\ 6HHLQJ &KULVW DW ZRUN LQ
DOORZHG 7HLOKDUG WR KRSH LQ WKH IXWXUH
'XULQJ :RUOG :DU ,, 7HLOKDUG EHJDQ WR DSSO\
+H UHDOL]JHG WKDW XQOHVV KXPDQV NQRZ DQG LQV
RI ZKLFK ZH DUH SDUW ZH FDQ HDVLO\ FDXVH PRU
WKLQJV :LWKRXW D PRUH KROLVWLF DQG G\QDPLF
FRVPRV Rl WKH SURFHVV E\ ZKLFK ZH KDYH DUUL
EOLQGO\ LQWR WKH IXWXUH 7KH SHULOV WKDW
LQVWDQFH HYHQ WRGD\ DV ZH FRQQHFW JOREDOO
ZLWK IDPLO\ SROLWLFDO SDUW\ QDWLRQ UHOLJ
DGYLVH XV WR JURZ WR D ZRUOG VFDOH DQG WKLQ
6R KRZ GRHV RXU XQLYHUVH ZRUN" :KHUH GLG
JRLQJ" 7THLOKDUG-V VFLHQWLAF UHVHDUFK KHOSF
Z R U"MS$%& ()$*"#)+'#)+) KH ZHDYHV D GHWDLOHG VW
EHFRPLQJ ZLWK IDFWV DERXW WKH HYROXWLRQ
PHDQLQJ DQG GLUHFWLRQ IRU WKH SK\VLFDO DQ
WKH XQLYHUVH IRUPV DQG WKH LPSRUWDQFH RI L
W LV QRZ XQGHUVWRRG WKDW LQ WKH EHJLQQL
H[LVWHG ZHUH VLPSOH HOHPHQWDU\ SDUWLFOHYV
HQYLURQPHQW 3URWRQV GDUWHG DERXW UHSHO(
SDUWLFOHV GR QRW ZDQW WR EH FORVH %XW |
SUHVVXUH VRPH RI WKH SURWRQV HQGHG XS VR
QXFOHDU IRUFH WRRN RYHU DQG WKH\ IXVHG LQ
KHDY\ K\GURJHQ DQG KHOLXP 7KH HOHFWURPDJ
IXUWKHU E\ HQFRXUDJLQJ QXFOHL WR XQLWH ZL
ODWHU FRPELQHG LQWR PROHFXOHV OHDYLQJ W
SDUWLFOHV (YHQ WKRXJK WKH XQLYHUVH KDV E
RI WLPH WKH IRUFH RI JUDYLW\ KDV EHHQ DWW
WKURXJKRXW VSDFH DQG GUDZLQJ LW WRJHWKHU
FRQWDLQV ELOOLRQV RI VWDUYV
,Q WKH FRUHV RI WKH VWDUV WKH VWURQJ QX
UHODWLRQVKLS EHWZHHQ SDUWLFOHV $W AUVW
ODWHU FDUERQ DQG QLWURJHQ IRUPHG DQG HY
HOHPHQWY QHHGHG IRU OLIH 7KLV SURFHVV FDC(
DQG SUHVVXUH IRXQG LQ WKH VWHOODU FRUHV
PROHFXOHV IRUPHG FHOOV WKDW WKHQ MRLQHG
VSHUP SURGXFHG OLYLQJ LQGLYLGXDOV $QG WKHE
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LV LOQWULIJXLQJ WR QRWLFH WKDW HOHPHQWDU\
WKH\ LQWHUDFW ZKHQ WKH\ DUH LQ UHODWLRQV

u:-z2"; &mbom
$ XQLAFDWLRQ SURFHVYVY KDV EHHQ DW ZRUN WKU
/HLOKDUG FDOOHG WKLV SURFHVV FUHDWLYH XQ
DOQG ERQG ZLWKRXW ORVLQJ WKHLU LGHQWLW\ |
JUHDWHU FRPSOH[LW\ ORUH FRPSOH[ DQG QR
IURP WKH XQLRQ RI VLPSOHU VWUXFWXUHY 8QL
IDFW 7THLOKDUG IRXQG WKDW D WKUXVW WRZDU(
YHU\ IDEULF RI WKH FRVPRV SDUWLFOHV RI KH
QXFOHL XQLWH ZLWK HOHFWURQV WR IRUP DWRI
FHOOV MRLQ WR IRUP RUJDQLVPV HJJ DQG VSHU
KDW LV VLJQLAFDQW DERXW WKH SURFHVYV RI FU
HOHPHQWYVY LOWHUDFW WKH\ AQG WKHPVHOYHV F
DFWLQJ DORQH

/THLOKDUG IXUWKHU SURSRVHG WKDW RQFH D ¢
XQLRQ LW EHFRPHY FDSDEOH RI JUHDWHU FRQVF
RI FRPSOH[LW\ FRQVFLRXVQHVVY +H DOVR QRWH!
SK\VLFDO FRXQWHUSDUWY JURZ HYHU VWURQJHL
FROQVFLRXV 7KHVH ODZV RI FUHDWLYH XQLRQ DQ
WKH IRUZDUG PRYHPHQW RI VSLULW DV VXUHO\
DQG ELRORJ\ 7KH\ DOVR HYHQWXDOO\ EHFRPH D
DFFRPSOLVKLQJ ZKDW 7HLOKDUG FDOOV WKH JUF
XV WR LPSOHPHQW XQLRQ WKH PRVW LPSRUWDQ
FRVPRVY 7THLOKDUG E 2

SDUWLFOH SK\VWVLFLVWV ZKR SUREH WKH KLGGH
HOHPHQWDU\ SDUWLFOHY DUH LQWHUDFWLYH DC
E\ ZD\ RI WKH IXQGDPHQWDO ODZV RI SK\VLFV |W
RI FRPSOH[LW\ DQG GLYHUVLW\ 7KLV PHDQV WKD
XQLYHUVH DQG LOQWHUGHSHQGHQFH UDWKHU WK
THLOKDUG E "WR EHp LV WR EH LQ UHODW
WKH KXPDQ OHYHO ZKHUH ORYH LV FOHDUO\ WKH
DW WKH HOHPHQWDU\ SDUWLFOH OHYHO

%XW WKH SURFHVVHV RI FUHDWLYH XQLRQ DQG
ZLWKRXW VWUXJIJOH $OWKRXIK VRPH IRUFHV GR |
7/KH\ FDQ LQFUHDVH WKH HQWURS\ RI D V\VWHP
VFRSH RI SK\VLFDO DQG VSLULWXDO FUHDWLYH H
OQDWXUH DUH RIWHQ LOQLWLDWHG LQ DQ DWPRVSKH
RQO\ LQ DQ bDWPRVSKHUH RI HIWUHPH KHDW DQG
EH H[SORVLYH +RZHYHU UDWKHU WKDQ LPSHGLC
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IRUFHY RIWHQ GULYHV WKH VA\VWHP WR VRPHWKLC
SURYLGHV WKH LPSHWXV IRU HYHU JUHDWHU RUJI

u;-z2 b«
7KH HPHUJHQFH RI OLIH RQ SODQHW (DUWK VRPH
WXUQLQJ SRLQW WKDW LQLWLDWHY HYHU JUHDWH
DQLPDOV DFTXLUH QHZ FKDUDFWHULVWLFV QHZ .
QHZ zD\V RI SUDFWLFLQJ FUHDWLYH XQLRQ 0DQ\
HQJDJH LQ FROOHFWLYH EHKDYLRU WR FDUU\ RX
D SDUWLFXODUO\ LQWHUHVWLQJ H[DPSOH RI WK
RI VWDUOLQJV ALHV DV D VLQJOH ELUG FRQWUL
WKHQ GLYLQJ GRZQ LOQWR WKH WUHHV 7KLV ARF
D GHFHQWUDOL]HG V\VWHP LQ ZKLFK WKH ARFN -\
LQWHUDFWLRQ DPRQJ WKH ELUGYV LQ WKH ARFN
\HDUV SKRWRJUDSKLQJ DQG DQDO\]ILQJ WKH PRYH
8VvVLQJ VRSKLVWLFDWHG VRIWZDUH WKH\ GHWHUP
HDFK LQGLYLGXDO ELUG DQG ZLWK D FRPSXWHU
RUGHU WR VWXG\ KRZ WKH PRYHPHQW RI D JLYHC
7KH UHVHDUFKHUV IRXQG WZR YHU\ LQWHUHVWLQ
GLVWDQW IURP LWV VHYHQ QHDUHVW QHLJKERUYV
RI WKH ARFN QHHGV WR DGMXVW 7KLV HQVXUHV
DOORZLQJ H[SDQVLRQ DQG FRQWUDFWLRQ RI WKt
WKH ARFN WHQG WR EXQFK FORVHU WRJHWKHU
ARFN VR WKDW LW WHQGY WR A\ DV D ZKROH LQ W

2

6ZDUP EHKDYLRU LV D FUHDWLYH DQG HIIHF
HQKDQFHV VWDUOLQJ VXUYLYDO $ SUHVVLQJ QH
WKH VWDUOLQJV WR UHVSRQG WR LQWHUDFW FF
DFFHSWV D JRDO ODUJHU WKDQ LWVHOI WKH AR
ZD\ &0OHDUO\ WKH ARFN LV PRUH WKDQ WKH VXP
LW LV D VHOI RUJDQL]J]HG G\QDPLFDO V\VWHP ,Q"
ARFN DV D ZKROH

I"#$%8&.()

LWK WKH FRPLQJ RI WKH KXPDQ DOPRVW IRXUYV
%DQRJ FROQVFLRXVQHVV UHDFKHG DQRWKHU PLOH)
7TKH KXPDQ LV JLIWHG QRW RQO\ ZLWK WKH SRZHL
SRWHQWLDO WR VKDUH ERWK NQRZOHGJH DQG IH
WKURXJK WLPH DQG VSDFH VHH EDFN LQ WLPH K
EH\RQG ZKDW RWKHU OLIHIRUPVY DUH DEOH WR VH
WKRXJKW ZLWK WKDW RI RWKHUV DOORZV IRU DC



"#$%&'($)*%+,'$-"./,0#0$%'+%1'230/%3/

SK\VLFDO DQG SV\FKLF NQRZOHGJH +XPDQLW\ LV
D VHQVH RI WKH ZKROH RI VHHLQJ LQWR WKH [IX}!
WKH FRVPRV RI PDNLQJ FKRLFHVY WKDW ZLOO HQ\

8QLRQ KDV EHHQ WKH KDOOPDUN RI WKH HYRO?>
HQFRXUDJH LQ HYHU PRUH LPSRUWDQW ZD\V &R
PRUDO FRGHYVY VHW XS SODQV RI DFWLRQ WKDW
LQLWLDWH LQWHJUDWHG DQG SUDFWLFDO DSSUR
RI DOO WLPHV $V KXPDQ IUHHGRP DQG KHLJKWHQ
UHVSRQVLELOLW\ EHFRPHY HVVHQWLDO $QG LQ LC
DQG VSLULWXDOO\ KXPDQLW\ LY REOLJHG WR DF\
D ZKROH QRW VLPSO\ RQ WKH LQGLYLGXDO

fHLOKDUG LPDJHG WKH VWUXFWXUH RI KXPDQ F
IDEULF WKDW VLOHQWO\ DOPRVW LPSHUFHSWLE(
ZHE RI WKRXJKW WKDW PDNHV XS KXPDQLW\:V F
WKUHDGV RI VSLULW ZHDYH PDWWHU:V SV\FKLF
AEHUV Rl HYHU JUHDWHU QRYHOW\ KHOG WRJH\
LQ WKH XQLYHUVH ZKLFK LV ORYH ,WV WKUHDC
FRPSRQHQW ZLWK PDWWHU:V SK\VLFDO FRPSRQH
RI HYHU JUHDWHU QRYHOW\ KHOG WRJHWKHU E'
XQLYHUVH ZKLFK LV ORYH +H FDOOHG WKLV ZHE
7KH LOQWHUQHW ZKLFK WRGD\ IDFLOLWDWHYV DO
SHRSOHV WKURXJKRXW WKH ZRUOG SURYLGHYV
KHDUW EUDLQ RI KXPDQLW\.V QHUYRXV VA\VWHP
THLOKDUG

THLOKDUG 2 KDV FRPSDUHG WKH HYRO X
KXPDQ SKHQRPHQRQ LV SOD\LQJ RXW WR WKH EI
KH DQG KLV IHOORZ VROGLHUV H[SHULHQFHG IH
HIKLODUDWLRQ DV WKH\ FRQIURQWHG LWV GDQJH
RZQ ZHOOEHLQJ DQG ZLWK WKH VXSSRUW RI| KLV
KLPVHOI SDUW RI KXPDQLW\ SDUW RI D SURFHVYV
IURQW EHFDPH IRU KLP D VIPERO IRU "WKH ERXQG
DOUHDG\ DFKLHYHG DQG ZKDW LV VWULYLQJ WR |
DZDUH RI DQG ZKDW LV VWLOO LQ SURFHVV RI |
, W LV D SODFH RI FUHDWLYLW\ ZKHUH QRYHOW\ |
EHFRPH HYHU PRUH FRQVFLRXV RI RXU UROH LQ V
ZLWK WKLV UHVSRQVLELOLW\ 7R VWDQG WRJHWK
FRQVFLRXVQHVY LV WR GDUH WR JLYH DOO WR L
WKDW KXPDQLW\ ZRXOG FRPH WR UHDOL]H WKH S
VLQJOH SXUSRVH IRU WKH JRRG RI WKH SODQHW
Rl FDUH IRU RXU HQYLURQPHQW ZH KDYH DQ LVV.
RQH WKDW QHHGV RXU SULPDU\ IRFXV
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$OWKRXJK PDQ\ RI XV ORQJ IRU D OLIH Rl SHDFH
QRWHG WKDW LQ WKH SK\VLFDO ZRUOG WUDQVL\
VIVWHPV DUH LQ HTXLOLEULXP ,Q IDFW FKDQJH
LQVWDELOLW\ DQG KLJK HQHUJ\ LQ WKDW SDUW
FDO®-#KH'+GW WKH HGJH RI FKDRV D FRPSOH[ V
LOYLWDWLRQ WR FKDQJH LQWHUDFWV ZLWK WKH
VWDELOL]H DQG SURGXFHV VRPHWKLQJ QHZ 7KH|
HTXLOLEULXP DQG WXUEXOHQFH FDOOHG WKH H
JHQHUDWHG %XW WKH VIVWHP PXVW EH GULYHQ |
WKH HGJH RI FKDRV *OHLFN 2

2QH Rl WKH UHDVRQV FKDRWLF V\VWHPV DUH V
SRVLWLYH IHHGEDFN 1HJDWLYH IHHGEDFN LV XVH
LW LQ HTXLOLEULXP )RU LQVWDQFH D WKHUPRV
IDLUO\ FRQVWDQW :KHQ WKH WKHUPRVWDW VHQV
WRR FROG LW WXUQV WKH KHDWHU RQ ZKHQ LW
KHDWHU RIl PDLQWDLQLQJ D VRUW RI HTXLOLEUL
ZRUNV WR VWDELOL]H SRVLWLYH IHHGEDFN DPSC
DZD\ IURP HTXLOLEULXP LQWR D VWDWH WKDW LV
QHJDWLYH 7KLV LV WKH FDVH ZLWK JOREDO ZDUF
IXUWKHU GHJUDGDWLRQ RI WKH HQYLURQPHQW
WKH HGJH RI FKDRV EXW EHIRUH LW EHFRPHV WX
PHFKDQLVP IRU WUDQVIRUPDWLRQ3XVXDOO\ WR D
EXW DOVR WRWDOO\ XQH[SHFWHG

&RPSXWHU VFLHQWLVWY ZKR WUDFN WKH GHYH
FRPH XS ZLWK JDOOHULHV IX0O0O RI JUDFHIXO SDW
SDWWHUQV WKDW SORW WKH GHYHORSPHQW RI F
WKRXJK VIVWHPV DW WKH HGJH Rl FKDRV DUH XQ.
WKH\ DUH QRW WXUEXOHQW ,QVWHDG WKH\ DUH
ZLWKLQ D ERXQGDU\

$OWKRXJK 7THLOKDUG ZRXOG QRW KDYH NQRZQ W
KH ZDV YHU\ DZDUH Rl WKH SKHQRPHQRQ ,QVWH
D JHQWOH GULIW WRZDUG HTXLOLEULXP KH VDZ
KXPDQLW\ LQWR HYHU JUHDWHU FRQVFLRXVQHVYV
FRQIURQW XV SURYLGH RSSRUWXQLWLHV IRU WKH
WKH HYROXWLRQDU\ SDWK )RU 7HLOKDUG LQVWEL

7HLOKDUG VHQVHG ZKDW FRQWHPSRUDU\ VFLHC
EUDQFK Rl VFLHQFH3WKDW GULYLQJ D VA\WVWHP IL
IDFLOLWDWH XQLRQ :KHQ WKLQJV JR VPRRWKO\
WKXV QR GULYH WR FUHDWH VRPHWKLQJ QHZ &t
LV GULYHQ IDU IURP HTXLOLEULXP E\ EORFNV WR



"#$%&'($)*%+,'$-"./,0#0$%'+%1'230/%3/

LQIRUPDWLRQ E\ IHHGEDFN IURP D YDULHW\ RI
PRUH FUHDWLYH

7RGD\:V RYHUZKHOPLQJO\ DSDWKHWLF UHVSRQ\
WR QHJDWLYH IHHGEDFN )HDU Rl FKDQJH DQG GH
RI HTXLOLEULXP UDWKHU WKDQ FUHDWLYLW\ SUF
VROXWLRQV %XW SRVLWLYH IHHGEDFN LV DW ZRU
UHFHQW FOLPDWH FRQIHUHQFHV DQG UDOOLHV D
ZRUOG UHOLJLRXV OHDGHUV DQG \RXQJ SHRSOH
7KLV NLQG Rl IHHGEDFN GULYHV KXPDQLW\ LQWR
RI EHLQJ QHZ ZD\V Rl ORYLQJ RXU (DUWK DQG A
WKH GLYLQH ZLWKLQ PDWWHU 7RGD\-V JOREDO G
WRZDUG WKH HGJH RI FKDRV WRZDUG WKDW SRL
ZKHUH PRWLYDWLRQ IRU UDGLFDO DFWLRQ LV DFT
ZH KDYH WKH FRXUDJH WR UHVSRQG ZKHWKHU :
NQRZLQJ H[DFWO\ ZKDW ZLOO KDSSHQ

I"#$- #(/$0+.1
6R PDQ\ RI XV \HDUQ WR PDNH DW OHDVW D VPD
ARXULVKLQJ Rl RXU ZRUOG WR FRQWULEXWH WR
QHHGV RI WKH RWKHU WR SXW RXUVHOYHV DW W
%XW WRGD\ WKH JUHDW ZRUN RI FUHDWLYH XQLR
DQG UHTXLUHV WKH SDUWLFLSDWLRQ QRW RQO\ R
YLOODJH DV D ZKROH $V WKH SHRSOHV RI RXU Z
SDUWV RI WKH JOREH DQG EHFRPH PRUH FRQVFL!
WR XQLW\ QHHG WR EH DGGUHVVHG %HFRPLQJ F
RIWHQ SDLQIXO 7KHUH LV D SULFH WR SD\ 8QLR
VXUUHQGHU DOO WKDW ZH KDYH DQG DOO WKDW :
7KH SLWFK SLQH SURYLGHV D VWULNLQJ H[DF
WUDQVIRUPDWLRQ 7KLV FRQLIHURXV WUHH ZKL
RIWHQ JURZV LQ HFRV\VWHPV ZKHUH AUHV DUH Sl
D WKLFN EDUN WKDW SURWHFWY WKH XQGHUO\LC
RUGLQDULO\ UHPDLQ FORVHG ORQJ DIWHU WKH V|
RSHQ WR GLVSHUVH WKH VHHGY RQO\ DIWHU H[SF
DV RFFXU GXULQJ D IRUHVW AUH 7KH KHDW RI D |
WRJHWKHU WKH VFDOHV RI WKH FRQH DQG VFDWV
6RPHWLPHYV ZKLOH LPPHUVHG LQ AHOGZRUN F
OD\HUV 7HLOKDUG H[SHULHQFHG VXGGHQ AWV RI
KDSSHQLQJ RQ SODQHW (DUWK RYHU WKH SDVW
KH ZRXOG EHFRPH RYHUZKHOPHG E\ D VHQVH RI
DW ZRUN DURXQG KLP +H FRXOG LQWXLW (DUWK
SUHVHQFH DW LWV KHDUW GUDZLQJ KLP IRUZDUG
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RI HYROXWLRQ WKH &RVPLF &KULVW XS DKHDG L(
WR EHFRPH PRUH FRKHUHQW PRUH LQWHOOLJLEC
ZKR LV HYHU VHHNLQJ WR KROG DOO WKLQJV ZLWI
KRSH LQ WKH IXWXUH WR H[SHFW QRYHOW\ DQG
ROQH +H YRZHG WR ZRUN WRJHWKHU ZLWK WKH *R
ZD\ WRZDUG JUHDWHU FRQVFLRXVQHVV

"#$%8& ' ()$2#,3+),#
*LYHQ ZKDW ZH NQRZ DERXW WKH G\QDPLFV RI RXL
ZRUOG ZLOO WKHVH LQVLJKWY PRWLYDWH XV W
7HLOKDUG ZRXOG VXJJHVW" :LOO WKH\ HQJHQGHU
'LOO NQRZOHGJH Rl WKH LQFUHDVLQJ GHJUDGDW
XV WR DFFHSW RXU UHVSRQVLELOLW\ WR HQJDJF
DKHDG" :LOO DZDUHQHVV Rl WKH GDPDJH GRQH E\
WKH HITHFWLYHQHVYV RI RXU FUHDWLYH DSSURDFK
WR PRUH VXVWDLQDEOH SDWKZD\V"

7KH HQYLURQPHQWDO FULVLV LV D JOREDO RQ
DQG LPSDFW DOO SHRSOHV RI WKH ZRUOG 7KHUF
DSSURDFKHV PXVW LQFOXGH DOO VHFWRUV RI VRF
&KDUWHU RXWOLQHG IXQGDPHQWDO YDOXHV DQG
WR EXLOG D MXVW VXVWDLQDEOH DQG SHDFHIXC
FOLPDWH FKDQJH FRQIHUHQFHY FDOOHG &23 &RC
HQFRXUDJLQJ QDWLRQV WR OLPLW JUHHQKRXVH
DUH UHOXFWDQW WR PDNH VLIJQLAFDQW FKDQJHV

(FRQRPLF SROLWLFDO DQG VRFLDO RUJDQL]D
IRVWHULQJ WKH WUDQVIRUPDWLRQ WR VXVWDLQI
WKH FKDOOHQJH XQOHVYV WKH\ DUH SURGGHG E\ )
WKH SHRSOH ZKR XVH WKHLU VHUYLFHY DQG DUF
HQYLURQPHQWDO RUJDQL]DWLRQV VXFK DV (FR .

2  KDYH EHHQ VLJQLAFDQWO\ LPSDFWLQJ WKH
SROLWLFDO RUJDQL]DWLRQV KHOSLQJ WKHP WUL
-RKQ % &REE -U GHAQHV DQ HFRORJLFDO FLYLOL]
OHDUQ IURP QDWXUH DQG IURP QDWXUH:-V VXFFH
WLPH LQFUHDVH LQ FRPSOH[LW\ DQG ULFKQHVVy
NLQG RI DFWLYLW\ LV VRUHO\ QHHGHG VLQFH LC
RQO\ ZKHQ WKH ODUJHU FXOWXUH FKDQJHV

7KH UHOLJLRQV Rl WKH ZRUOG FRXOG PDNH D V
PHPEHUV WKURXJKRXW WKH ZRUOG DURXQG HQYL
KHOSIXO VWHSV B6KRUWO\ EHIRUH WKH UHFHQW
2UWKRGR[ 3DWULDUFK %DUWKRORPHZ DQG $QJOL
D MRLQW VWDWHPHQW XUJLQJ EURDG FRPPLWPHQ
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RI RXU SODQHW OF'DQLHO $QG WKH -HVXLYV
DFWLRQ SODWIRUP -HVXLWV Q G WR LPSOHPHQ!
3RSH J)UDQFLV -V 1(&(24$RMBPAKBLBDSURIJUDP ZKLFK LG
RQO\ -HVXLW LQVWLWXWLRQV EXW DOVR PDQ\ UF
ZRUOG DV ZHOO DV DOO SHRSOH RI JRRG ZLOO ZK
OHYHUDJH IRU FKXUFK PHPEHUV ZKR DUH DWWHP S
UHJDUGLQJ HQYLURQPHQWDO LVVXHV

%XW WKH ORFDO FKXUFKHV FRXOG GR VR PXFKk
HVSHFLDOO\ E\ GHYHORSLQJ D GHHS HPSDWK\ IRU
IRUHVWY DQG IRU HQGDQJHUHG VSHFLHV DQ HPES
FRPSXOVLRQ WR WUHDW (DUWK:V UHVRXUFHV DV
FRQQHFWLRQ WR (DUWK ZH WHQG WR PLQLPL]H
DEXVH LW &HOHEUDWLQJ ULWXDOV DQG OLWXUJL
VDFUHGQHVV RI (DUWK FRXOG PRUH HIIHFWLYHO
DQG HPSDWK\ DQG LQ WKH SURFHVV VWLPXODW
DQG ORYLQJ ,PDJLQLQJ KRSHIXO IXWXUHV WRJHW
XV WR QHZ VROXWLRQV NHHS KRSH DOLYH DQG
WKH SUREOHP 2Q WKH RWKHU KDQG IUDQWLF D
FRPSOH[LWLHV RI WKH SUREOHP WHQGV WR HQFF
DQG VRPHWLPHY HYHQ GULYH SHRSOH DSDUW

ODQ\ LOGLYLGXDOV FRQWLQXH WR DGRSW SUDF
FXOWLYDWLQJ DZDUHQHVV RI WKHLU HFRORJLFD(
RI QDWXUDO UHVRXUFHV VXFK DV IRVVLO IXHOV
RWKHUV ZKR IHHO WKH SUREOHP GHHSO\ ZLWK
RQ JRYHUQPHQW RIAFHUV FRUSRUDWH PDQDJHU
SROLFLHVY DQG SUDFWLFHV WKDW KDYH D SRVLW
RUJDQL]DWLRQV WKDW FDQ LPSDFW WKH SUHYDLC
SHUVRQDO WUDQVIRUPDWLRQ DOWKRXJK WKDW
PRVW LV D FRPPXQDO WUDQVIRUPDWLRQ RI FRQV

$OWKRXJK LW ZLOO WDNH SROLWLFDO FRUSR
H[SHUWLVH DV ZHOO DV UHOLJLRXV PRWLYDWLRQ
VLIQLAFDQW FKDQJH ZLOO KDSSHQ RQO\ ZLWK W
WKRXJK SHUKDSY DOUHDG\ DZDUH DQG FRQFHUQH
DQG UHVLVWDQW WR FKDQJH RI DQ\ NLQG HVSHF
DQG FRQYHQLHQFH OLIHVW\OH DQG HFRQRPLF VYV
RXU GD\ WKH LQGLYLGXDO FDQ IHHO SRZHUOHVYV
EHFRPH PRUH KLJKO\ FRQVFLRXV DQG FUHDWLYH
WKH UHVW Rl WKH QDWXUDO ZRUOG DQG DOORZLC
HQYLURQPHQW ZLOO KHOS XV HVWDEOLVK HYHU P
DUH ZLOOLQJ WR MRLQ WKH VWUXJJOH 7HLOKDU
WKH ZKROH RI KXPDQLW\ ZRXOG IRUP 'D VLQJOH E
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ZRXOG "FKRRVH WR RSHQ LWV DUPV WR FDOO GRZ
ZH DUH SDUW Rl WKH FRVPRV-V DPD]JLQJ XQIROGL
PRUH FRQVFLRXV Rl RXU UHVSRQVLELOLW\ WR HQ

$V RXU ZRUOG EHFRPHV JUDGXDOO\ PRUH FRPS
LQWHOOLJLEOH AQGLQJ ZD\V WR SXW 7HLOKDUG -
LV JUHDWO\ QHHGHG /LNH WKH SURWRQV WKDW H
IRUP FHOOV OLNH WKH VWDUOLQJV WKDW VZDUP
WUHDVXUH DQG FDUH IRU WKH (DUWK RI ZKLFK Z|
JURXSV WKDW FRXOG LPSDFW ZRUOG JRYHUQDQFI
DFWLRQV WR HQFRXUDJH XQLRQ Rl SHUVRQ ZLW
KXPDQLW\ ZLWK (DUWK :RUNLQJ WRJHWKHU ZLOC
UHYHUVH RXU IHHOLQJV RI SRZHUOHVVQHVV DO
IRUZDUG WRJHWKHU 7KLV SXWV UHODWLRQVKLS
ZLWK *RG ZLWK RWKHUV SDUWLFXODUO\ WKRVH
VWUDQJHU DQG LQ RXU GD\ PRUH WKDQ HYHU :
ZH HQKDQFH RXU DELOLW\ WR HVWDEOLVK ORYLC
ZLWK RXU (DUWK WKH PRUH ZH ZLOO EH DEOH WR
XQLRQ %HLQJ FRQVFLRXV RI (DUWK G\QDPLFV FD

$ERYH DOO ZH PXVW NHH&S KRRSIHLPOLY WWRBRW Dt
ORRN DW VWDUN UHDOLWLHY EXW D KRSH EDVHG |
DQG Rl *RG 'HVSLWH 7HLOKDUG:V H[SHULHQFH RQ
‘DU , DQG KLV PDQ\ VWUXJJOHV ZLWK FKXUFK OH
WKH IXWXUH DQG XUJH XV WR KRSH +LV YLVLRQ
KH VD\V ":H KDYH RQO\ WR EHOLHYH $QG WKH P
UHDOLW\ DSSHDUV WKH PRUH AUPO\ DQG GHVSH
E\ OLWWOH ZH VKDOO VHH WKH XQLYHUVDO KRUL
WKHQ WDNH XV LQ LWV PRUH WKDQ +XPDQ DUPVp
WKLV YLVLRQ ZLOO UHTXLUH D FRPPLWPHQW RI I
%XW ZH FDQ GR LW LI ZH ZRUN WRJHWKHU LQ OR
DV FRQVFLRXV KXPDQ EHLQJV WR PDNH D GLIIHU
IUXLWIXO KXPDQLW\ LV JRRG DQG *RG LV ZLWK )




"#$%&'($)*%+,'$-"./,0#0$%'+%1'230/%3/ oo’

451)+67H#89'H)/,

7KLV DUWLFOH GHULYHV IURP D SUHVHQWDWLRQ
,QVWLWXWH RQ 5HOLJLRQ LQ DQ $JH RI 6FLHQFH I
5HOLJLRQV &KLFDJR ,/ IURP $XJXVW WR

Dt-# #)5H#,

&OD\WRQ 3KLOLS DQG :P 6'Q&E0FBAIEE/IOF D UDN]24+)=$:>40407$%+@#?$(),$
A&28>HS+. $2HSDMRND 01 3URFHVV &HQWXU\ 3UHVV

YUDQFLW(&(2+$345(QF\FOLFDO OHWWHU 9XWLWFHD &AAF\YPDWEBRQ
FRQWHQW IUDQFHVFR HQ HQF\FOLFDOV GRFXPHQWY SDSD IUDQ

*OHLFN -DP(MOV 1HZ <RUN 9LNLQJ 3HQJXLQ

“HVXLWV Q G /D XG DMWX LBWKWRIQSS F WIZRQVHVXLWYV RUJ RXU ZRL
HFRORJ\ FDUH IRU FUHDWLRQ OVDS

OF'DQLHO (ULF "3RSH )UDQFLV DQG 2WKHU &KULVWLDQ /
$FWLBQ u6HSWHPEHUKWWSY ZZZ QSU RUJ SR
IUDQFLVY DQG RWKHU FKULVWLDQ OHDGHUV DUH FDOOLQJ IRL

OLOOHU 3MHSBHHIS3D(>'E$%+DSF),#>02(),4)-$A9+/G0?2$3/"++907$(),$:+9+)4#0$: () $H(GHSFOS:
(2$:+"&)4/(24)-2$I#1404+)$H(G4)-2$(), $K#224)-$I"2)HOEIWR UN  $YH U\

7HLOKDUG GH &K D UHSI4@)#SHASMBEEHL)$800(M$+)$2"#$T R4« FUANE + DU SH U

5RZ
333 I"HSH(G4)-$+. $($HA), ESL1#22#>0$.>+'$($3+9,4#>$>AHAZESNRONPQNODQ SHU  5R Z
333 D 3/4#)/#$(),$:">40PHZ <RUN +DUSHU 5RZ
333 E 6>424)-034)$!4'#$+ $4HZ <RUN +DUSHU G5RZ
333 "4 (>25+. SH(22#+Z <RUN +DUFRXUW

333 I"#$9%& )+ #)+'#)+) SRUWODQG 25 6XVVH[ $FDGHPLF 3UHVV
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I"H$%&' )*(+$,-. I"HSY! &#' () *+1 - */-+0%!11)2#34.0!56.(*0) %! 1) 2#34.0%!78%! 9t %!
C;to";v:1t ]l-bt:1o0l

o77 _ftl-mv7 -m7 ;m buoml;m|v bm|;u|%bm;7 bm=oulbm] _f
-vvtlirzomv -0ot]| |;lrou-tb|< -m7 bm|;ulomm;1|;7m;vv: $ _bv 7
=u-l;%ouh o[;m b]Jmou;v lom]|;lrou-u< Oboto]bl-t bmvb]_|v -0
| ;J%out7 -m7 blv bmYt;m1;v om otu ;Sr;ub;ml;v o= v;t= -m’
:S-lbm;v |_; 1om1;r|] o= -u|_ 1-u; | _uot]_ - Oboto]bl-tJ;";m]| t
:S-lbm;v ];m;z1 bm_;ub|-m1; P Q7 ;rb];m;Z1 bm_;ub|-m1;7 -m"
lomv|utl| -lou; uoOtv| tm7;uv|-m7bm] o= _tIl-m ;Sr;ub;m1l; -m?7
|lo |_; ;m"buoml;m]|: $_; bm|;u7bvlbrtbm-u< 7b-to]t; 0;|%;;m u
r_btovor_< -vrbu;v |o vr-uh |_; ruo|;1Zom o= ofu ;m"buoml;m|
otuv;t ;v -v |;lrou-t: $_bv -uzlt; ruo”b7;v -m oub]bm-t -rruo-1
| ; 1-u; -m7 h;;rbm] o= |_; -u|_bm - 1ftt|fu; |_-|] v;;hv vib;mz¢
-mvVv%;uv =uol u;tb]Jbom:

I"#$%&' ($)*%+,'$-"./,0#0$%'+%1'230/M08/'- r;;uJu; " b;% ;7 or;m -11;vv fotum-t rtOtbv_;7 0< |_; r;m bOu-uc
a ‘*““%$_; T|_ouPvQ: $_bv bv -m or;mJ-11;vv -uzlt; 7bv|ubOt|;7 Tm7;u |_; |;ulv o= |_; u;-%
ml;um-Zom-t bl;mv; P J + “:¢Q7 % _bl_ r;ulb|v tmu;v|jubl|;7 tv;7 7bv|jubO0Otzom7 -m7 u;
|_; oub]lbm-t -f|_ou -m7 votul; ;u9FFL,WbE71dltomv:ou]Ftbl;mv;vFO<F“:eF
A" #$%E& " #((
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I"H$U% & "HY' (H)*+&*,$-%.(#%/ (*01%",2%),%2#% &#$) %, 3(%'4. $#8&Y% .- %o +(#.&3(#-
$%.%8#0",(.4% (,4+6%2" ,-#% +4*0.8#% *-% (."*)47% +".$/*$/8%9.(&" % +.(#1% ' (,&#-
$)%$3(&3(*$/%,3(%'4.$#H&1Yo#$+,0' . --#-Y%+4*0.&#H%+" . $/#%.$) %", 2%2#%3)#(-&.
3(-#45#-% .0,5/% +(#.&*,$:% :$% &"#% <3)#,=>"(*-&*.$% 2*@4#1% A#$#-*-% BCI
+HEUHZ (QJOLVK 7$1%$.+ RSHQV ZLWK *RG WHOOL
DQG PDVWHU LW DQG UXOH WKH AVK RI WKH VHD
&"*$/-%&". &% +(##' % ,$% &"#Y0#.(&":%;$% A#S#-*-% EDCI1%A,)%+,00.$)-%0.$%
DQG WHQGH WKH JDUGHQ RI (GHQ <HW WRGD\ Z
-##%"30.$*& 7% 44 [*$/%9.(&"K-%(#-,3(+#-1%",443&*$/%*&-%.*(1%.$)%+,$&.0*$.
2.8#(:%!".&%+.$%2#%),8%!"#(#%),%2#% @#/*$8

7KH VSLULWXDO UHOLJLRXV XQGHUVWDQGLQJV
3SDWULDUFK %DUWKRORPHZ KHOS GHAQH WKH SUI
&DWKROLF 3ULHVW FXOWXUDO KLVWRULDQ DQG
(DUWK KXPDQ UHODWLRQVKLS LV WKH PRVW FUXF
&". &% +(#.&* 5% &'"*-% (#4.&*,$-"*'% (HL3*(#-% .% 0383.447%-3" (&*5#% 4* *- $%
VFLHQFH DQG UHOLJLRXV WUDGLWLRQV %HUU\
HI[ILVWLQJ GDWD LQWR PRUH PHDQLQJIXO FRQWH]I[V
PXVW AQG D zZD\ RI LOQWHUSUHWLQJ WKH HYROXW
SURSHUO\ WKH VFLHQWLAF YHQWXUH FRXOG HYHC
GLVFLSOLQHV RI WKHVH WLPHV 7KLV WDVN LV SI
RI XQGHUVWDQGLQJ LV VR SRZHUIXO LQ LWV FRQ
"4 $#8&%9.(&":%H%03-&%(#-',$)%&, %0* &-%0)HH #-&%-"*(*&3.4%+,$&HME&Y%, (YoH 4-#
WKH GHYDVWDWLRQ WKDW LV EHIRUH XVp %HUU\
WDNH D PXOWLIDFHWHG LQWHUGLVFLSOLQDU\ D€
FDUH ZKLFK ZLOO IRVWHU KXPDQ ARXULVKLQJ

6LPLODUO\ 3RSH )U DG () WQHRAISHS)EBOEI(FoO0# D O
(DUWK DV D FHQWUDO FRQFHUQ IRU DOO KXPDQL\
WR FDULQJ IRU WKH PDUJLQDOL]HG DQG WKRVH
)*-'()' (&, $.8H#HATY0 - Yo#+,-T-&H0-% . (#%0 ) #-&(, T#): % N#% .--#(&-1% JO"#-#%-*&3.&
KDYH FDXVHG VLVWHU (DUWK DORQJ ZLWK DOO W
A *B1% &" . &Y 2% & .6#% . $,&"#(Yo +,3(-#:% PH#5#(% " 5#% 2#%-,% "3(8&% .$) % 0*-
,3(% +,00,$% ",0#% .-% 2#% " .5#% *$% &"#% 4.-&% &2,% "I GIIRT {1 04Q0% B

YJUDQFLY FDOOV XV WR D VKDUHG UHVSRQVLEI
GHFHQF\ )RU KLP VROXWLRQV PXVW HPHUJH IUF
*S&H (" (H&*S/% (#. 44T YR ()*

J)LQDOO\ 3DWULDUFK %DUWKRORPHZ RI & RQVWD
DW WKH SODQHW:-V GHJUDGDWLRQ ZH QHHG D "UI
SUDFWLFHVHy %DUWKRORPHZ 7KLV UHYHUVD
(H#4.8* $-"'-% 2*&" Yo #.+"% ,&"#(% .$)% $.&3(#:% G.&(*.(+"% ?.(&" ,4,0#2% -##-% 4*
VLPSO\ UHVWUDLQLQJ RXU FRQVXPSWLRQ DQG !
&,%.))(#--% & "#Y% ) H5.-&.&* $% & "#%9.(&" % +.3-#)% @7%"30.$-:% O"#-#% &" (##%
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PHQ RXWOLQH WKH QHHG IRU LQWHUGLVFLSOLQD!
B %8, %" #.4%,3(% @ .&&H(#)%2,(4):

10 -3/ [#-8&% 2#% (#&"*$6% @H#*$/=*$=8&*0#% ,(% &HO',(.4*&T% .-% .% - (*$/@,
+ $IHY% " 2% 2H% &(#.8Y%0 #.+"% , &"H#(% .$) % &"H% #$5*(, SOHS&: % I"T8Y% 2#+.3-#0
HILVWHQFH LQ D WHPSRUDO UHDOLW)\ I[UDPHV RX
RWKHU HYHQWY KLVWRU\ RXU HQYLURQPHQW I
“H QHHG WKH VWRU\ RI RXU SDVW DQG RX
(UD IRU WKLV FRPLQJ HUD PXVW AUVW EH GUHD
13%).$+#1% &"HY% HSH(/ T1% .$) % &"#%0 #$) 3(.$+#% 24% 2*44% $##): QU RA&" 3" %
KDYH D FRPSOHWH YLVLRQ RI WKLV (FR]JRLF (UD
RI RXU EHLQJ LQ WKH ZRUOG ZLOO SOD\ DQ HVVH
7R HQYLVLRQ DQ (FR]JRLF (UD , ORRN DW WHPSRL
ZRUOG LQFOXGLQJ D ELRORJLFDO HYHQW PRGHC
+.44-%3-%&,%.+&*,$:

F01$#"%23&4(5-2'672'738-79$#%:
7HPSRUDOLW\ RU RXU EHLQJ LQ WLPH IRVWHUYV
SUHVHQW WKURXJK VHOI SUHVHQFH DQG WKH SHU
VHOI RXWVLGH RI KLVWRU\ $FFRUGLQJ WR DVWL
ZH PXVW VWHS DZD\ IURP WKH LPPHGLDW !
14,@.4% +".$/#% [#$&-1% J-HH*$I% ,3(-HA5H#-Y0 .-% % [#,4,/*+.4% '(,+#--Q% A(*$-"
SRLQWV RXW WKDW (DUWK HYROYHG ZL\
HHS% | 3(-H#A5H-% .-% .3&,$,0,3-% .+&,(-% ,$% .% " .--*5#% '4.$#&.(7% @.+6)(,:Q% !
DFNQRZOHGJHV WKDW IRU KXPDQ FLYLOL]DWLRQ V
RXU XQGHUVWDQGLQJ RI WKH SODQHW DQG RXUVI
WR UHIUDPH KRZ ZH WKLQN DERXW WKH UHODWLF
WKH JHRORJLFDO SURFHVV DQG RXU FXUUHQW FI
2XU :HVWHUQ SHUFHSWLRQ RI WHPSRUDOLW\ EH
WKLQNLQJ ZKLFK QDUURZV RXU XQGHUVWDQGLQ
OLQHDU SURJUHVV (QOLJKWHQPHQW SKLORVRSK
UHDVRQ DQG VFLHQWLAF LQTXLU\ FRXOG FRQWLQ
7KLV EHOLHI PDQLIHVWY LQ RXU PRGHUQ YLHZ R
WRZDUG HQOLJKWHQPHQW DQG GHYHORSPHQW )
HPSKDVL]HG KXPDQ DJHQF\ IRVWHULQJ D SHUFH
@#%0.-&H#(#)% .$)% + $&(,44#):% O"*-% #&" -%*- % #5*)#$&Y% *$% ,3(%'(#,++3'.&*
SURGXFWLYLW\ HIAFLHQF\ DQG WKH UDWLRQDC
$GGLWLRQDOO\ WKH (QOLJKWHQPHQW:V VHFXOD
PRGHUQ FDOHQGDU V\WVWHPV DQG WKH VHSDUDW
SXEOLF OLIH 8OWLPDWHO\ WKH UHFHQW KLVWRI
QDUURZLQJ WKH VSHFWUXP Rl WHPSRUDO PRGHV
‘HVW 3DYORY
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$FFRUGLQJ WR OLFKDHO 1RUWKFRWW
&KULVWLDQ HWKLFLVW WKH (QOLJKWHQPHQW IRV
QDWXUH 7KLV GXDOLVWLF YLHZ SHUPLWV XV WR
1IDWXUH EHFRPHV VHSDUDWH IURP WKH KXPDQ SF
Y-+ (#-:% O"*-% 9$4* /" &HSOHSEY0 & *$6*5/%0 & (. +#-%*&-% (,, 8% & Yo & HYo +4.--*+.4
XQGHUVWDQGLQJ RI WLPH DV HI®BMOLEAVEOHQ 6 W $
$,8%-3//#-&*$/%&" . &YR3/3-&*$#Yo+.3-#)%, (%'(,0,84) %6 & HY%9$4* /" &HSOH$EY6)3 .
XQGHUVWDQGLQJ EXW (QOLJKWHQPHQW WKLQNF
$XIXVWLQH S| VHHV WLPH RU WHPSRUD
RU VRXO LQVWHDG RI WKH FRVPRV VHSDUDWLQJ
RQO\ "QRZpy KDSSHQV DV DWWHQWLRQ 1HLWKHU ¢
& HY0*$)%6.-Y60H0, (71%60.6*$/%68,"*-96)3.4*-&* +US*H 2Vt -+ H#(Yo&, Yoy H5HA, - YO+~
& HYo-#'. (&, SY@HE2HHSYS. &3 (#96.$)%6"30.$-%6.$) %", 2960.$7%+, S&HO', (.(T%6#, 4
3)H(-&.$)%& HH (% @H*$/=*$=&"#=2,(4)%.-%.$%.3&,$,0,3-%-3#(*, (YoH#$&*& TV 2*§
2,(4)%.8%6&" #*(%)*-' -.4:

(QOLJKWHQPHQW WKLQNLQJ DOVR LQAXHQFHG
&"H% 2,(4)K-%'(, @40-%0,). 71% 2406 3-#% -+ #$+#% &, % +,SL3H#(% ) *-#.-#-%6 , (%"
@HEEH (Y0 35)H(-8.$5)% - OHE&"*$/%.(,35)% 3-1% @HA*H5*$/Yo-+*#$+#% +.$%- 45HY
H,0#&*0#-1% *8&% +.$% -&# % *$% .$)% +,0'H&HSEATY% .)) (H--% % +" 44HSI#1% -%
WKH &29," YDFFLQH ZKLFK KDV DOORZHG VRFLF
*ULQVSRRQ ZKLOH GLVFXVVLQJ FOLPDWH
EH KDYLQJ WKLV FRQYHUVDWLRQ LI VFLHQFH ZHU
38% ,&"H#(%2,(4)5*#2-%:%:%:%)*)% 2#%&"(,2% ,38% .$7% @.@*#-%6 2+&"% &"H#?
'KDW KHOSIXO SUHVFLHQWLAF ZRUOGYLHZV GLG

VXJIJHVWV WKDW VRPH LQGLJHQRXV FXOWXUH
DQG GR QRW SHUFHLYH WKHPVHOYHV DV VHSDUD\
1IRQHWKHOHVVY RXU VFLHQWLAF FXOWXUH RIWH
$AT% &(38"1% &"#% ,$47%5.4%)% 2,(4)5*#21% 2"*+"% +.$% 4#.)% &% . $% 3$)#(-8
PLVXQGHUVWDQGLQJ WKDW HYHU\WKLQJ H[LVW
REMHFWV <HW DFFRUGLQJ WR ELRORJLFDO HYHQ
RXU HQYLURQPHQW DQG HDFK RWKHU /RYH
(1. &H-96*$%", 20%-+*HS+#%6.$) %64, - " T % 3B)H(-&.$) % & " #%"30.$% H# (-, $%.-% .9
*S-H(=(#4.&*,$.4%&T: %0 - %3)H#(-& $)*SIUoHM'.$)-%6& " #Y69$4*/" &HSOH$&Y62, (4)5*
*$+43)H%", 2% 2#%A*5H#%6+$%. $) %2+ & "% & H%2,(4)%. (,38)%3-:

52$%$62;"%7<,-'3(-01$#"%23&

([IDPLQLQJ RXU WHPSRUDO H[LVWHQFH KRZ ZH T
DQG LOQWHUQDOL]H WLPH FUHDWHVY D QHZ QRQ G
EHWZHHQ QDWXUH DQG KXPDQV 7KLV DUWLFOH HJ
HEHS8Y0 0,)H#A1% *$+43)*$/% [HBHE*+V6 *$"#(*& SHHLY H* HSHE +% *$"#(*&. $+#1Y
SKHQRPHQRORJ\ SUHVHQWLQJ RQO\ D VPDOO DU
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'm;%1v N O

7KH AUVW DVSHFW JHQHWLF LQKHULWDQFH HI[S!
RI RXU SDVW (QOLJKWHQPHQW XQGHUVWDQGLQ
J$,21Q% @ 3&%/#IH&E*+%0* $"#(*&. $+#%-3/ [#-&-%.%I&"#$S$,2Q%&H#0", (.4%3P) # (-
(QOLIKWHQPHQW: .V "QRZu WHPSRUDOLW\ IRFXVH?
PHPRU\ DV WKH ORFDWLRQ RI RXU SDVW ZKLFK IF
EHLQJ LQ WLPH $ "WKHQ QRZu DSSURDFK UHFRJQ
DV D KLVWRULFDO UHFRUG FRQWDLQLQJ NQRZOHC
VSHFLHV:- SDVW ,W DOVR UHFRJQL]J]HV WKH UROH
#5#58&%&H#0',(.4*&TK-%JS$,2S & " #$Q%*$-*/"&Yo#M'. $)-%, 3(%0'#(-"#+&*5#%,$%&#0',
EH\RQG KXPDQV WR LQFOXGH DOO FUHDWLRQ oOL"®
KLVWRULFDOO\ WR DOO RWKHU OLYLQJ FUHDWXUI
&*#%3-%&,%.44%$,$4*5*$/%+(#.&*,3-:

(YHU\ VWUDQG RI '1$ QRW RQO\ GLIITHUHQWLDWH
KLVWRU\ RI VSHFLDWLRQ WKDW UHDFKHY EDFN W|
A44,2-% 3-% &,%4,,6% @#7,$)% ,3(% ,23% #M*-&#$+#% .$)% 4#.($% . @,3&% 2".&9
LQ WKH SDVW EHIRUH RXU VSHFLHV H[LVWHG *H(
PRGHUQ FUHDWXUHY DV OLYLQJ IRVVLOV ZKRVH ']
JHQHWLFLVW FDQ "UHDGu WKH SDVW LQ DQ RUJDC
LWV HYROXWLRQDU\ SDVW DQG VHHLQJ ZKHQ LW
'1$ PROHFXOHY DUH ELOOLRQV RI \HDUV ROG DQG
ORQJ DV (DUWK OLIH ODVWVu *ULQVSRRQ
KLVWRU\ ZLWKLQ RXUVHOYHY HYHQ WKRXJK ZH K
GHHS SDVW RU SRWHQWLDO IXWXUH

7KLY '1$ UHFRUG RI RXU GHHS SDVW PDNHYV
(#4.&*,$-"*'% #M*-&-% @#&2##$% &"#% '.-&% .$)% '(#-#$&% 2"#(#% &"#% '.-&% -"
SUHVHQW (YHU\ HILVWLQJ RUJDQLVP KDV H[SHUL
PXWDWLRQ DQG UHFRPELQDWLRQ $Q H[DPSOH R
DQG LWV LPSDFW RQ SULPDWHYV FDQ EH VHHQ LQ
ZKR VWXGLHG WKH HYROXWLRQDU\ KLVWRU\ RI
7KLV VHTXHQFH FRQWULEXWHY WR EUDLQ IRUPD!'
DQG ZK\ FKLPSDQ]JHHV DQG KXPDQ EUDLQV GLYH
VXEVWLWXWLRQV RYHU VL[ PLOOLRQ \HDUV DJR ¢
LQ RXU DQFHVWRUV:- EUDLQV KDG QRW RFFXUUHG
VIPEROLF UHDVRQLQJ DQG ODQJXDJH RU VHDUEFKL
ZH GR WRGD\ 7KH SUHVHQW LV QRW LQGHSHQGHAQ
LW )RU RXU "QRZp RU DQ\ FUHDWXUH: -V "QRZuy W
LQ RXU '1$ DV D OLQN EHWZHHQ RXU DQFHVWRUYV
+.$%$,&% @#%)*-0*--#)%,(%)*-+.)#)%*$% @*,4,/7.%?*,4,/*+ . 4=#5#$&% &#0',(.4*&
&"#%*S&H(=(#4.&*,3.4*& 7% @#&2##$%.44% +(#.&*,$-K%"™*-&,(7%.$) Y &"#* (%' (#-
LV LQGHHG LQVHSDUDEOH IURP WKH SUHVHQW
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O™*-% *-% $,8% 4*6H% % "*-&,(7% 2"H#(H% '.-&% )*~+ GH(*#-% YH5H#A, "% *$&,%
WHFKQRORJ\ EXW LQVWHDG FRPSULVHV D UHFRU
WKH SDVW LV QHFHVVDU\ DQG SDUW RI WKH SUH
EH GLVWLQFW IURP WKH FXUUHQW JHQRPH LQ WI
HYLGHQFH RI IXWXUH HYHQWYV 1HZ WHFKQRORJ\ L
ZH WUDGH DQ DEDFXV IRU D VOLGH UXOH DQG D V(<
FRQWDLQ HLWKHU DQ DEDFXV RU D VOLGH UXOH
WKDW FDQ HPERG\ PDQ\ GLYHUVH PDWHULDOV 8
SK\WLFDO UHFRUG D QRQ LQWHOOHFWXDO PHPRU
SUHVHQW 2XU '1$ ZKLFK FRQWDLQV RXU DQFHVV
RXU FXUUHQW IXQFWLRQ DQG UHSURGXFWLRQ 7
&"H%' -&:

<HW '1$ GRHV QRW DFW DORQH )RU '1$ WR X
(1. $+-0%* S&H(.+8*$I%2*&" Y& " HYo+#A434.(%." (. &3-1%62"*+"V* $EH(.+&-%62*& " %o,
ELRFKHPLVWU\ RWKHU FHOOV DQG WKH RXWVLG
LQWHU UHODWLRQDOLW\ 7KLV ZHE DOORZV XV V
HE5*(,S0HS&.$) 1% TH#-1%+" $IHY*&% @, &"%',-*&*SHATY%.$) Y% $H] . &*SHAT:

$ WKHQ QRZP YLHZ VHHVY WKH LQWHUFRQQHFWH¢
IDFLOLWDWLQJ D JUHDWHU DSSUHFLDWLRQ IRU |
00" (HY% . %6 ) HH Y0 "*-&, (T% 2*&"% . 44% +(#.&3(#-% R%' 8% &" &% & (.$-+#$)-%6 *$
0#O0, (7% .$)% $##)-% &, % @#% @ (,3/" 8% *$&,% ,3(% +,$-+*,3-$#--%>,34)% (#, (*#9
RXU WKLQNLQJ WKLV ZD\ EH D AUVW VWHS LQ DGC
RI AQGLQJ ‘D zZD\ Rl LQWHUSUHWLQJ WKH HYROX
3DWULDUFK %DUWKRORPHZ LQ DGGUHVVLQJ ’
+,0'(H"HS)*$1%, 3(Yo*S&H(+, SH+&H) SH--% &, Y & " HYo#S5*(, SOHSEY6 "#4'% 3-%$,8%"
$)%0*-&(#.8%J,3(%+,00,$%" OHEDEBL' ()*

rb];m;%1lv

N,2#5#(1% .% J&"#$S3$,2Q% &#0',(.4*&7% 2*&"*$% &"#% *$&H#(=(#4.&*,$.4*& 7%
KXPDQLW\ DQG RXU SODQHW PD\ QRW EH HQRXJ
ELRORJLFDO HYHQW WHPSRUDOLW\ LQYHVWLJDWH
0,4#+34.(%.9$)%-&(3+&3(.4% +".$/#-% +.3-#% ""#3$,&7*+% +" . $/#-% *$% & "#% , (/. $*
(SLJHQHWLF FKDQJH RFFXUV WKURXJK '"1$ PHWK\
DOG QRQ FRGLQJ 51% WKDW FDXVH WKH P51% WR
(#-34&*$/%*3% "#3,& 7T *+% +".$/#-:.% O"#-#% +".$/#-% .(#% $,&% 3-3.447%".--#) %,
"(,/H#ST7:% N, 2#5#(1% *S&A(/#SH#(.&*,5.4% +".$/#-% 4.-&*$/% ,$#% &,% &2,% [#$#(.&*
$)% &(.$-1#SH#(.&*,5.4% +".B/#-% 4.-&*$/% &" (##% ,(% O,(#% /#$#(.&*,$-% ".5#% @
QRWHG ">7T@KH\ VRPHWLPHYVY EXW QRW DOZD\V F
VWLPXOLY %XUWRQ DQG *UHHU 2 (SLIHQHYV
WKH '1$ LQ DQ RUIJDQLVP %HFDXVH QR DOWHUD!'
H*HSHE*+Y0+" . SI#-%. (HY% (H#5H#(-* @ 4#:
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I"H#$%4,,6*5/% .8&969.(&" Yo +. (H1Y#* HSHE*+-Yo (H5H.4-% &" . &Y & " HY HS5*(, SOHS
FDXVH FKDQJHV LQ RUJDQLVPV LQFOXGLQJ KXPDC
JHQHUDWLRQV 7KH HQYLURQPHQW IRRG SROOX
FDXVH HSLIHQHWLF FKDQJHV WKDW DIIHFW SKHQ
DQG KHDOWK )UDQFLV *UHJJ 7KHVH FKD
WKHLU SURJHQ\ DQG HFKR WKH QHHG IRU ‘D VRI
HDFK RWKHU DQG WRZDUG QDWXUHU %DUWKRORF

7KH 1HWKHUODQGY DQG 6ZHGHQ LOOXVWUDWH
KXPDQ HSLIJHQHWLFV DQG KHDOWK 7KH 'XWFK +X¢(
" 2060.8#($.4% $3&(*&*,$% .$)% &*0*$/% .(HY% #--H$E*. 4% &, % %6 +"*4)K-% 4, $/=&#
&KLOGUHQ RI ZRPHQ ZKR H[SHULHQFHG IDPLQH
SUHJQDQF\ H[KLELWHG DQ LQFUHDVHG ULVN RI RE
LQ OLIH &KLOGUHQ ZKRVH PRWKHUV H[SHULHQFHC
& (*OH-&H(VoHM"* @* &) %o*$-34* S0 (H#-*-&.$+#%.$) %" 7' H(&HS-* $%6) 3HV0&, Vort *IH$H

%XUWRQ DQG *UHHU %XUWRQ DQG /LOO\F
DQG ODQVAHOG ([SHULPHQWY RQ PDWHUQ
GHPRQVWUDWH HSLJHQHWLF FKDQJHV LQ WKH RI

+RZHYHU LW LV QRW RQO\ PDWHUQDO GLHWYV
FDQ DOVR LQGXFH ORQJ WHUP HIITHFWV RQ WKH K
DOWHUDWLRQ %XUWRQ DQG /LOO\FURS R >
IRRG DYDLODELOLW\ GXULQJ WKH SUH SXEHUWDO
ZLWK WKH ULVN Rl GLDEHWHV DQG &9' >FDUGLRYD
$,89%/(.$)).3/"&H#(- QU T*6H%6& H%0.&H($. 4% ) #&1%' . &H#($.4%)*#&Y65. (*.&*,$%.4-
SKHQRW\SLF FKDQJHV LQ URGHQW RIIVSULQJ %XU

O"#-#% &2,% #M.0'4#-% )#0,$-&(.&HY% ", 2% #$5*(,$0#S&.4% +".$/#-% *$% B
JHQHUDWLRQ FDQ DIIHFW JHQHUDWLRQV YLD HSL.
DQG WUDQVJHQHUDWLRQDO HIIHFWV FDQ EH DG
*UHHU 7KXV WKH\ PD\ EHQHAW DQG RU K
RIIVSULQJ 7KLV LV VHHQ LQ WKH UHVSRQVH WR
+XQJHU :LQWHU ZKHUH PDWHUQDO DGDSWLRQ W
SDWKRORJLHV %XUWRQ DQG *UHHU

JRRG LV QRW WKH RQO\ FDXVH RI HSLJHQHWLF
HQYLURQPHQWDO VWUHVV FDQ DOVR LQGXFH HSL.
FRQWURO VHHQ LQ URGHQWYV ,I WKH PRWKHU GRI
LW LQFUHDVHV WLPLGLW\ DQG DQ[LHW\ LQ KHU
EH SDVVHG GRZQ WR IXWXUH JHQHUDWLRQV )U
SUHVHQWY D FRPSOHWHO\ QHZ G\QDPLF LQWHU
(#4.8* $-% @HE&2HHSYo #S5*(, SOHSE-1% [HS$H#-1% @,)H#-1% .$)% "#.4&"% -&.&3-Q%
DQG ODQVAHOG (SLJHQHWLF FKDQJHV LPS
&" -HY Y2+ Y& HT %, ++3(%.$) %', &HSE* 44T Y& H#*(%'(JHST:

JRRG VFDUFLW\ DQG VRFLDO VWUHVV ZLOO LQFL
$FFRUGLQJ WR WKH 8QLWHG 1DWLRQV ,QWHUJRYF
WKH (DUWK:V VXUIDFH WHPSHUDWXUH ZLOO UHDFF
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GLVDVWHU GXULQJ WKH V. 'LENLH KHQ W
ZLOO VHH "HQYLURQPHQWDO GHJUDGDWLRQ QDW
DQG ZDWHU LQVHFXULW\ HFRQRPLF GLVUXSWLR
1IDWLRQV &OLPDWH FKDQJH 'LPSDFWV WHQG
YXOQHUDEOHpE 8QLWHG 1DWLRQV 7KHUHIRUH
VKRXOG EH DQWLFLSDWHG LQ DOUHDG\ PDUJLQDOL]

2XU HSLJHQRPH UHVSRQGV PRUH TXLFNO\ DQC
FKDQJH WKDQ '1$ DGDSWDWLRQV +XPDQ HSLJHQ!
VWUHVV FDQ KDYH QHJDWLYH DQG SRVLWLYH RXV
2H% 38)#(-&.$)% , 3(-H#45H#-% .$)% ,3(% @H*$/=*$=8&"#=2,(4):% U3 (%o #*/#$,04#% *-¥
"PROHFXODU DUFKLYH RI SDVW HQYLURQPHQWDO
'1$ DQG HSLJHQRPH ZLWK WKHLU XQLTXH UHFRUC
RZQ JHQHWLF FRPELQDWLRQV UHFRPELQDWLRQ
ELRORJLFDO IRXQGDWLRQ DQG RXU ELRORJLFDO

2XU ELRORJLFDO "QRZpy UHAHFWV DQ LQWHUDFW
2" #%'4.$#&.(1% @.+6)(,'% ,3(% @*,4,/*+.4% #5,43&* $% (#-',$)-% & 1% #-& @ 4*-
WKH VSHFLHV ZH KDYH EHFRPH 2XU JHQHWLF VW
UHAHFWLYH EHLQJ WKDW KDV GHYHORSHG RXU C
FXUUHQW HFRORJLFDO FULVLV :H QHHG WR VWRS
RU DV *ULQVSRRQ VWDWHY “IURP JHROR.
ZLWKLQ WKH VSDWLDO DQG WHPSRUDO ODQGVFDS
QHHGY WR HQWHU D QHZ XQGHUVWDQGLQJ RI V¢
KROLVWLF XQGHUVWDQGLQJ Rl WHPSRUDOLW\ DQ

% HU U\ VXJIJHVWV ZH QHHG WR 'LQFRU
PRUH PHDQLQJIXO FRQWH[WV g *HQHWLF DQG H:
*S&H(+ SSH+&H)BH--% @HE2HHS% "30.$-% .$)% 9.(&":% R$&"(,",4,/*-&% R/3-&*
)XHQWH YV VWDWHV

2XU VIVWHPV Rl HYROXWLRQ GHYHORSPHQW DQG L
$)% &"#% @,33).(*H-% @H&2HHSYo [HSH-1% H#¥HSHE*+% -T-&H#0-1% @,)*#-1% #+,4
SV\FKRORJLHV VRFLHWLHV DQG KLVWRULHV DUH
OF.$*$/1%.$) YoM #(HS+#-%. (HYo+ #$&( A%+ $%, 3(Yot5, 438> $.(79%0'(, +H#--#-%.-%$3&(*/
KRUPRQHV DQG ERQH GHQVLW\3DQG DOO RI WKHVH
HHY&"HY62, (4)V, (Yo @H&EH(%'3&1%" 2%62H%*0.*$HY& " HY%2, (4) %&, Yo@H V0. &&H(-%
HYROXWLRQDU\ KLVWRULHYV DQG IXWXUHYV

06", (&*+* &HY*$Y0 . $Y0*$&(*+.8HYb IHSHE +U0). $+H% @HE2HHSY0 & " #%9.(&"%.$)
,QFRUSRUDWLQJ WKLV LQIRUPDWLRQ UHTXLUHV K
WKH (DUWK WUDQVODWHY LOWR WKH GHJUDGDWL

r-t7 tol-mo;v _;mol;moro]c«
7KH AQDO DVSHFW RI ELRORJLFDO HYHQW WHPSRU
GHVFULEHG E\ & O D X G45/%HEbQOESIEM . RHSHL0E2ARFRBOL$%0
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@#*$/-%33)#(-8.$)%.3) Yo* S&H (' (HE&Y6&"#* (Y @#*$/=*$=&"#=2,(4) %&"(,3/"%6&." #Yo+.
RI "HYHQWpP DQG "HQFRXQWHU p 5RPDQR DSSURD
SHUVSHFWLYH RI ELUWK DV WKH RSHQLQJ WR KX
ELUWK LV WKH VRXUFH RI SRVVLELOLW\ WKDYV
FKDUDFWHUL]H WKHLU EHLQJ LQ WKH ZRUOG ELU\
ZRUOG DQG RSHQV WKH SRVVLELOLW)\ IRU WKHLU
- (#-%.%+,00,$%HS& (7% *$&Y02*& Vo  HSHE*+-% . ) Vot M HSHE*+-1%.% @*, 4, /*+.
@.-#)%, $Y%o+(#.&*SHYo (HIHSH(.&* $%-1HHSY*$%#5,438* $1%*$% 2"+ U @*(&"%.4
WKH SRVVLELOLW)\ IRU EHLQJ LQ WKH ZRUOG
5RPDQR FODVVLAHV HYHQWY DV "LQQH
*$%&"#36)V HQVHL ,QQHUZRUOGO\ IDFWV RFFXU Zl1
H(-, $LY2" * AHYHEHS& -V $Yo&. HHBHIABEVAD #Y. -+ (* @H) %08, %. %6 H#(-, S%@#+.3-
WKH HYHQW KDSSHQV WR WKHP 5RPDQR
IDFW RFFXUV WR QR RQH LQ SDUWLFXODU DQG |
VHQVHV D ELUG VLQJLQJ WR HYHQWYV SHUFHLY}
&",3/"&W%, (%.+&*,$-%&. 6#SYoBH#M#+3&*$/%.%8&.-6\W: YR $Y6# M. 0' 4#%/6+-%64*/" &
GXULQJ D VWRUP ZRXOG EH DQ LQQHUZRUOGO\ ID
LOQGLYLGXDO LW ZRXOG FHDVH WR EH DQ LQQHU
&"HYH5HSA M QVH 8SRQ WKH SHUVRQ-V UHAHFWLRQ R
WKH LQQHUZRUOGO\ IDFW ZRXOG W,S8MM&: % $%P H D (
& H(%2,()-1%2". &%) #-% I#8&*$/%-8(3+6% @ 7% 4*/" &$*$/% 0#.$% &, %0 & "H% 'H#(
ZDV VWUXFEN" 7KH OLJKWLQJ EHFRPHV PRUH WKD
&"HY'H(-,$:
O5H#$&-%*$% & #* (Y HBASQMH RU VLIQLAFDQW HYHQWV D
VKDUH IRXU FKDUDFWHULVWLFV WKH\ KDSSHQ
RZQ FRQWHI[W WKH\ FRQWDLQ WKHLU RZQ SRV
5SRPDQR 2 JLUVW DV VHHQ LQ WKH H[DP
$,%4,$/#(%o,++3(-%8&,%.$7, $H%*$%" . (&*+34.(% @38%$,2%+.$% @HYo.--*/$#) %0 &,
"PH p ZKR XSRQ UHAHFWLRQ FDQ DVFULEH PHDQ
6HFRQG WKH SHUVRQ:V ZRUOG LV UHFRQAJXUI
KRUL]JRQ RI PHDQLQJ RSHQV LWVHOI WR WKH SH
7KH VLIQLAFDQW HYHQW RI EHLQJ VWUXF
B~ 3% 35)H(-8.$)- %6 &"#* (% @S/ LYo #*&"H#(%' - *&*SHAT Yo (Yo SH . &*SHATLIY , HE*$/
KRUL]JRQ RI PHDQLQJ
7KLUG VLJQLAFDQW HYHQWY DUH XQFRQQHFWH
WKHLU RZQ RULJLQ DQG FDQQRW EH UHGXFHG WR
7KH\ XSHQG WKHLU "RZQ FRQWH[W E\ LWV
WKH SRVVLELOLW\ Rl PDNLQJ LW SRVVLEOH 5RP
EHFRPHV WKH SRVVLELOLW\ WR UHFRQAJXUH WKI
&"3-%+,$-&(3+&*$/%$H2%0#.$*$/:
JRXUWK VLIJQLAFDQW HYHQWV DUH QRW GDWH
WHPSRUDOL]H LW EHFDXVH WKH\ RYHUARZ WKH S|
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WKH SHUVRQ:-V SDVW SUHVHQW DQG IXWXUH 5R
PDUNV WKH WHPSRUDO IDEULF Rl WKH SHUVRQ-V
PDUN WKDW PD\ RU PD\ QRW RFFXU OLQHDUO\ ZL
JLQHDU WLPH FHDVHV WR GHWHUPLQH WKH EHLC
XQGHUVWDQGY WKHLU OLIH DV VLIQLAFDQW HYHQ
H[LVWHQFH $ SHUVRQ XQGHUVWDQGV WKHLU OLI
HEHDE-%0 ((&"H(% &".$% . % 4*$H.(% @*(&"% &, % ' (H-H#$&% +,$8&*$3,3-% &#0',(.4%".&
LQWHUUXSWLYH OLIH DOWHULQJ HYHQWV FDXVH
O"H7% )*-(3'&% 4*$#.(% &*0#% .$)1% &"3-1% ,'#$% &*0#% &,% .% $,$4*$#.(% 3$)#
WKDW EULQJV QHZ VHOI PHDQLQJ DQG QHZ SRVV
KRZ KXPDQLW\ XQGHUVWDQGYV LWVHOI LQ WKH ZR
XQGHUVWRRG WKURXJK VLIJQLAFDQW HYHQWV Zk
PHDQLQJ DQG FRQWH[W WR KXPDQ OLIH 5RPDQR

JRU 5RPDQR VLJQLAFDQW HYHQWV IRUP WKH EC
WKH ZRUOG 7KURXJK WKHVH HYHQWV WKH OLYHC
DURXQG LW 6LJQLAFDQW HYHQWY RSHQ XS PHDQL
WKHLU FXUUHQW PRGH RI EHLQJ DQG SURYLGLQ
7KHVH HYHQWY DOVR SUHVHQW KRZ D SHUVRQ XQ
RI HYHQWV LQVWHDG RI D OLQHDU FDOHQGDU

&RPSUHKHQGLQJ WKHVH VLIQLAFDQW HYHQWYV GR
ZLWK D SULRU FRQWH[W EXW IRUPV WKH IRXQGDW!|
HEH$8:% O " HYOHSHSEK-Y6 0% $*$/%*-%0*$+,0' (H"HS-* @ 4#% 2+ &+ $% &"#%6 2, (4)4T% +
H[SODLQV LW DQG LV "RQO\ FRPSUHKHQVLEOH LQ
ZHOO XS ZLWK LWp 5RPDQR 7KURXJK WKH
XQGHUVWDQGLQJ RFFXU ZKLFK H[FHHGV WKH H[SO

7KH SHUVRQ "XQGHUVWDQGVpy WKH VLIQLAFDQW
WKHP DQG FRQWLQXHV UHLQWHUSUHWLQJ WKH HY
FROODSVHV WKH SUHYLRXVO\ XQGHUVWRRG ZRUO
LW S5RPDQR 2 $IWHU D VLIQLAFDQW HYH
OLJKWQLQJ OLIH WDNHV RQ D GLIIHUHQW PHDQL
DOLYH WKDW WKH\ XQGHUJR D FRPSOHWH WUDQYV
SHY"T-*+ AAT Yo+ AMHSIH) 1%& " HYHSHSEY62, 34)%(.)*+.44T%+" $/H#%6&" . &Y6'H(-, Bt
7KLV FROODSVH RI WKH SUHYLRXV FRQWH[W UHGI
(-, $1%',-*&*5H#ATY%.$)S, (VoS &*SHAT:

8QGHUVWDQGLQJ WDNHV RQ D JUHDWHU RU PRI
H[SODQDWLRQ RI IDFW JRLQJ EH\RQG LW WR UHG
3$)H(-8.$)*$/% &".8&% % "#(-,$% /(.--% &".&%b &"H#*(% 2,(4)% " .-% @HHSY 3HS)H)%
VLIQLAFDQW HYHQW DQG ZLOO QHYHU EH WKH VD
DOORZV WKH SHUVRQ WR UHFRJQL]JH UHGHAQH T
&,96.).' 8968, % & H*(%SH2% (#.4*&T:

+RZHYHU D VLJQLAFDQW HYHQW DOVR FRQWD
(YHQWXDOLW\ UHFRQAJXUHV WKH LQWULQVLF SR\
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SHUVRQ WR IXWXUH SRVVLELOLWLHV ,W LV IXWXU
IURP WKH IXWXUH H[FHHG WKH SUHVHQW DQG FKD
ZRUOG 5RPDQR 2 SHWXUQLQJ WR WKH Ol
LUUHYHUVLEO\ FKDQJHV WKH SUHVHQW RI WKH |
HYHQW WKH SHUVRQ EHFRPHV FRQIURQWHG ZLWHK
EXW DOVR LQ WKH IXWXUH

JRU 5RPDQR WKH HYHQW EULQJV FRQVFLRXVQH
&% O#.-3(#% @#*$/=*$=8&"#=2,(4)1% '3$+8&3.8#)% @7% $,$4*$#.(% O#.$*$/-¥
PHDVXUH RI WLPH EHFRPHV WKH GHAQLQJ VLJQL/
FRPSUHKHQVLRQ RI WKHPVHOYHV QRW OLQHDU !
OLQHDU WHPSRUDOLW\ WR IRUP D QHZ WHPSRUD((
ZRUOG 7KHVH HYHQWY GR QRW ARZ IURP PRPHQW
DQG UHRUGHU WLPH FDXVLQJ RQH WR PHDVXUH
SRWHQWLDO 5RPDQR WUDQVIHUV WHPSRUDOLW\
9$4+/" &HBOHSEY6&, %62" . &Y64*5H#) %08+ 0H# Yo, (%$.8:3(. 4% &+ OHYo+(#.&H-DYHSHSE-:

5SRPDQR DOVR ORRNV DW KRZ "HQFRXQWHUp G|
KRZ HOQFRXQWHUV LQWHUWZLQH D SHUVRQ-V OLI
SRVVLELOLW\ (QFRXQWHU RFFXUV IURP D GLVWD!
&" -H#Y%*$5,454):

J)LUVW DQ HQFRXQWHU DV D VLIQLAFDQW HYHQ
FKDQJH IRU WKDW SHUVRQ LV QRW WKH REMHFW
UHGXFHG WR WKH PRPHQW RI LQWURGXFWLRQ VI
E\ UHFRQAJXULQJ WKH SHUVRQ:V EHLQJ LQ WKH
RU QRW ,W PD\ HYHQ RFFXU DJDLQVW WKH SHU'
LV OQRW WKH LQWURGXFWLRQ WKDW FKDQJHV D ¢
+.44-% % J+,$&*$3*$/% #$+,358&H#(Q% &" &% #-&. @4*-"#-Y6 .% @#/*$$*$/% &" &%
O"*-% @H#/*$$*$/%+,$8*$3,3-47% , #$-% &"#% H#(-, $% & Yo $#H2%' ,—-* @*4*&*#-1% @
JHQXLQH HQFRXQWHUV WKDW H[FHHG WKH PRPH
8SRQ UHAHFWLRQ WKH SHUVRQ SHUFHLYHV WKH
&' VoS +, 3$&H (% 2*&" Y & " H#%, & " H#(1%.$) Y0 &"*- Yo +" $/#%0-3(".~-H#-Yo &"H#* (Yo +". $+1#9
$)%0*$+A3)H-YoH D) At--00' - @*4* & H-:

H#+,$)1%. $Y0#$+, 3S&H(YoHS&2* $H-Y64*5H-%.$)Yo+" $/#-96",2%. %6 H(-, $%63$)#(-&
WKHLU ZRUOG )RU 5RPDQR ‘DQ HQFRXC
RI DQRWKHU BRIMESHIQVD®V@ RZQ ZRUOG p 7KF
WKHLU ZRUOG FKDQJHG EHFDXVH RI WKH LQEUH
HQFRXQWHU RSHQV WKH ZRUOG Rl DQRWKHU E\ S
&"H#% &"H(K-%' --*@*4*&*#-% .$) % (H)#'4, 7% &"#0% .-% &"#*(% ,2$:% 0"3-1% .$%*
RSHQV WKH SRVVLELOLW\ RI UHFRQAJXULQJ WKH
LQ DORWKHU ZD\ E\ DFFHVVLQJ DQRWKHU .V ZRUO
"H#4'-93-% @3*4)% 0#.$*$/% @#7,$)%,3(%+3((#$&% @H#*$/=*$=8&"#%2,(4):% O"*-9
LPSRUWDQW LQ XQGHUVWDQGLQJ KRZ ZH LQAXHQ
‘KHUH 'R :H %HJLQ"
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ubm]bm] $0];| _;u boro]J<-m7 _;mol;moro]«

%\ EULQJLQJ WRIJHWKHU WKH REMHFWLYLW\ RI V
HISHULHQFH D ULFKHU FRQFHSWLRQ RI RXU WHEF
ZRUOGYLHZ RI WHPSRUDOLW\ LV FUHDWHG WKDW
%LRORJLFDO HYHQW WHPSRUDOLW\ PRYHV IURP W
ELRORJLFDO DQG SKHQRPHQRORJLFDO FRQVLGHL
7KH WHPSRUDO PHDVXUH EHFRPHV RXU '"1$ HSLJ}
ZLWK RXU OLIH HYHQWYVY WKH ELRORJLFDO HYHQW
FRPSUHKHQVLYH DQG LOQFRPSUHKHQVLEOH DVSHF
KXPDQ WHPSRUDO IRXQGDWLRQ WDNHV RQ D SUR
RXU SK\VLFDO VHOYHV RXU FRJQLWLYH VHOYHV
FKDSWHU IRU FRQVWUXFWLRQ RI ELRORJLFDO H

-tt |lo 1zZom

)_;u; o0 ); ;]lbm4

+RZ ZH HQFRXQWHU WKH RWKHU LQFOXGLQJ LQIF
IRU FKDQJH “/LYLQJ WKLQJY GR QRW HYROYH WR
@3&%+,=+,$-&(3+8&%.$) Yo+ #5,45#%2* & " Y& " #* (Yot $5*(, SO#P&-1%*$Y6& "#%'(, +#-
WKH VWUXFWXUHV RI HFRV\VWHPVp /DODQG
*$+43)#-%& " #% @* 4, /*+.41% @#".5* (.41%.$) Yo' #(+#' &*,$%,384*$#) % @ 7% @* 4,
WHPSRUDOLW\ %XW KRZ GRHV WKLV BBE%R' XV WR
O* 3RSH JUDQFLV VXPPRQV XV WR HPEUDFH"

, VXJIJHVW WKDW WKH LOQWHUGHSHQGHQFH RI Wk
RXU FRQVFLRXVQHVV WR WKH LPSRUWDQFH RI Wt
DZDNHQLQJ FDOOV XV WR D QHZ UHDOL]DWLRQ WKLEL
SDUW RI D FRPPXQLW\ VRFLDO HQYLURQPHQWDO
WHPSRUDOLW\ AQGYV SXUFKDVH QRW RQ KXPDQLW\-
DQG UHSURGXFH PDWHULDO JRRGV EXW RQ KXPDQ
)E-(#1.()*$1%8&" 1%, &" (% @3&%.@,3&%", 21%.-% &H#0',(.A%+(#.&3(#-1% 21 %0 +,$-+*
XQFRQVFLRXVO\ OLYH RXW WLPH DV D UHODWLRQ|
ERG\ HQYLURQPHQW DQG OLIH ZRUOG ,Q ELROR.
LOQWHUGHSHQGHQFH RI OLYHG OLIH DQG WLPH QF
RI HQFRXQWHU H[SDQGV EH\RQG WKH SHUVRQ WR |

6FLHQFH VSHDNV WR ERWK WKH EHOLHYHU DQG
QRWHV WKDW ZH QHHG "WR UHFRJQL]H RXU HPHUJF
XQLYHUVH DQG WKH (DUWK p 7KLV QHZ UHDOL]DWL
&"HY%>" (*-&* $% @HAH5H(1% &, % *0*&.&HY% >"(*-&1%2" % .4- YoM H(*H$+#)% . % &4
IRP)% &"#%1,()%8%1 EHFDPH AHVK DQG OLYHG DPRQJ XV|
ILEHUDWLRQ WKHRORJLDQ -RQ 6REULQR V
EXW *RG LQ FRQFUHWH UHODWLRQ WR KLVWRU\ p
UHAHFWLRQ RQ SUD[LV "EDVHG RQ D WUXH DQDO\\
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)#0.$)-%6 2%&" %6 2" +" Vo &"HT% +" AMHSIHY6 & HY%>" (*-&* $% +,003%I &V D% BA3&*

7TKHRORJLDQ (OL]DEHWK -RKQVRQ VWDW
JUHDW FRPPDQGPHQW WR ORYH \RXU QHLJKERU I
PHPEHUV RI WKH OLIH FRPPXQLW\ DOVR WKH Z}

O"#Y6>"(*-&* $%-+,003$*87%8&." . &Y6+0*&. &#-Yo<H#-3-%603-8YoHMEHS) Y04, 5HY%&, %.44Y
+$&*0. &HATY HMH(HS+)% .$% #5,45#)% @,)7% .$)% &"3-% @* 4, /*+ A=HEH$&Y &
7KHUHIRUH LPLWDWLQJ &KULVW UHTXLUHV DSSUF
5.43*$/%&"HOb#$5*(, SOHS&1%.$)VoH0 @ (A+*$I%) *SH(-#%- +*#8*#-%.$) %o+ 34&3(#-:
“HVXV WKH &KULVW ZKR &KULVWLDQV DFFHSW
7ULQLW\ FDOOV XV WR ORYH RQH DQRWKHU -R
"-RKQVRQ H[SODLQV XQGHUVWDQGLC
DQ XQIDWKRPDEOH GLYLQH SOHQLWXGH ZKR KDV
LQFOXGHY NQRZOHGJH RI VXIIHULQJ DQG GHDWK
VXITHUHG DQG GLHG -RKQVRQ FRQWLQX]
LQ ORYH LV fHFVWDWLF - GLUHFWHG RXWZDU
SHRSOH RI IDLWK DUH FDOOHG WR WKH SUD
SHRSOH DQG DOO FUHDWLRQ PD\ VKDUH LQ WKF
VHHV "*RG LV ORYHu WKURXJK WKH FRPPXQLRQ
ORYLQJ ZD\ WR FRXQWHU RXU VHOI GHVWUXFWLHI
WKH ZRUOG “~%RUQH E\ fWKH JUDFH RI RXU /RUC
DQG WKH IHOORZVKLS RI WKH +RO\ 6SLULW - ZH
IXWXUH LQFOXVLYH RI DOO SHRSOH WULEHV DC
"-RKQVRQ *RG DV ORYH H[WHQGV EH\RQ
4¥5+$/%.$) %S, S4*5*$/%+(#.8*,$:%:&%+. 44-%63-%& , Yo+ " $I#Y68& " #Y6-&(3+83(H-U
3(-#45#-%.$)%,3(%+,003$.4%", 04D %9.(&":
3RSH )UDQFLV VWDWHV “7KH XUJHQW FKDOOHQJH
LQFOXGHV D FRQFHUQ WR EULQJ WKH ZKROH KXPD
DQG LQWHJUDO GHYHORSPHQW IRU"BM/&IIRZ WKD
%\ FKDQJLQJ RXU ZD\ RI WKLQNLQJ DERXW W
3RSH J)UDQFLV 3DWULDUFK %DUWKRORPHZ DQG 7
KXPDQLW\ WR WDNH (DUWK FDUH VHULRXVO\ (FR V
VWDWHYV “>7KHRORJ\ RI QDWXUH@ ZLOO DFNQRZO
Rl SHDFH MXVWLFH DQG HFRORJLFDO LVVXHV DZI
XQOHVV WKH IDEULF RI RXU HFRV\VWHP LV LQWDF\
RI WKHLU EHLQJ LQ WKH ZRUOG WR VHH WKDW WKH
IURP XV EXW LOWHUFRQQHFWHG WR RXU ZHOOEHL
PRYH XV WRZDUG DQ (FR]RLF (UD %XW KRZ"

)_-| -m); o4
+RZ FDQ DQ XQGHUVWDQGLQJ RI RXUVHOYHV DV L
FULVLV" $FFRUGLQJ WR *ULQVSRRQ ">7C

2",%2#%.(#:Q%N#%.--#(&-D
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%\ GHYHORSLQJ '"VLWXDWLRQDO DZDUHQHVV p E\ EF
@H" 5*$/%,$%.% 4. $HE . (T%-+ 1Y+ $%-' +#%.3) %68 0#1%.$)%0* S&H/ (. &*$/%&" &Y66S.
LQWR RXU DFWLRQV 7KLV ZLOO QRW UHTXLUH DO\
RQO\ DFXWH VHOl SHUFHSWLRQ DQG "HQOLJKWHQH
EHKDYLRU LV XOWLPDWHO\ VLPSO\ DQ DFW RI VHOI
EHDVW WKDW PRGHUQ WHFKQRORJLFDO KXPDQLW\ K

*ULQVSRRQ VXJIJHVWV ZH XQGHUVWDQG F
HS&A&TQ% .$)% J-&.(&% @H".5*$/% 4*6H#% ,$#:% 2% 4, [*+ A=H5H$&Yo &HO' | (.4*&TY
& HY*SEH(+ SSH+EH) SH--Yo @HE2HHDY03-%.$) % &"#Y%62,(4) % &" &% +(#.8#) % 3%
FR HYROXWLRQ Rl (DUWK DQG KXPDQLW\ %LROR
o -HHH-% 529 &" &% +,$-¥)H(-% )HH#'=&*0#% .$)% .$% #5,43&*,$.(7%'(,+#--1% |

*ULQVSRRQ VHHY DV QHFHVVDU\
3RSH )UDQFLVY UHFRJQL]JHV WKDW ZH QHHG D FK
&"#%#t+,4,/*+. 4% H(H$"%R'()* "I1DWXUH FDQQRW EH UHJDU

VHSDUDWH IURP RXUVHOYHV RU D&"BEPHUH VHWW |
+H VHHVY D QHHG IRU GHFHQF\ DQG JRRGQHVV EH)
B'#$"%&' ()* +H DVNV XV WR FKDQJH RXU VHOI XQ
D FXOWXUDO VKLIW IURP WKH (QOLJKWHQPHQW -V
&"*$6*$/%.-%.%/4,@.4%+,003$*&7%2"#(#%$.&3(#%.$)%"30.$-%".54#%5.43#:
<HW KRZ FDQ DQ LGHD RU VHOI XQGHUVWDQGL!
RXU FXOWXUH" )RUHPRVW ZH QHHG WR UHDOL]H
VSHFLHV ZLOO VXUYLYH FOLPDWH FKDQJH HYHQ |
RI WHPSRUDOLW\ RSHQV XV XS WR YLHZLQJ RXU'
URFN WKDW PHDVXUHY WLPH LQ PLOOLRQV RI \HI
YLVXDOL]H D ZzD\ IRUZDUG *ULQVSRRQ +R

0 %o 4
,Q DGGUHVVLQJ WKH "KRZ uyu FOLPDWH DFWLYLV\
VXJIHVWY ZH QHHG DQ DWWLWXGH DGMXVWPHQW
DQ LOWHUGHSHQGHQW ELRVSKHUH p ,Q KHU <RX7
RI &OLPDWH $FWLRQ 7KH 6XUSULVLQJ 3RZHU RI
HISODLQV WKDW RXU SHUFHSWLRQ RI FKDQJH DS
2 HS 1Y SYO(H. 4* & T1Y60. $TY0IAE A%+ ¥ SHYG (,+H--#-%6, ++3(YHM' $HE&*. 447%, (%6
RQ DQ V FXUYH $V VHHQ LQ HSLGHPLFV D PXOWL
HISHFWHG GHSHQGLQJ RQ KRZ PDQ\ SHRSOH RQH |
VDPH V FXUYH DQG FDQ UHVXOW LQ D WLSSLQJ SF
9L D TKHUHIRUH DGMXVWLQJ RXU YLHZ WR LC
DV VHHQ LQ ELRORJLFDO HYHQW WHPSRUDOLW\ |
KRZ ZH DFW DQG LQAXHQFH RWKHUYV
,Q WKH DUWLFOH "6RFLDO 7LSSLQJ '"\QDPLFV IR
'wWORQD 0 2WWR HW DO LQYHVWLJDWH VRFLD
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B* $-10% 6$,244)#1% &H+"$,4, 1% $)% -,+*.4% $,(0-% &% HA*+*&% -&(3+
FKDQJH DQG UHRUJDQL]DWLRQ °“7KHVH VSUHDGL
)7$.0%+-% ,@-#(5#)% *$% #*VHO*,4,/7% &".&% -'(#.)% &"(,3/"% -,+*.4% $#&2,(6-Q
2WWR HW DO 7KH VWXG\ GHVFULEHV K
DQG YDOXHV HGXFDWLRQ V\VWHPV DQG LQIRUP
W SRLQWV WR WKH LPSRUWDQFH RI "VRFLDO DQ
WKH HWKLFDO LPSOLFDWLRQV RI IRVVLO IXHOV [
JURXSVH 2WWR HW DO 7KH VWXG\ GHVI
UHFRJQLWLRQ RI WKH PRUDO LPSOLFDWLRQV RI
YDOXHV LQAXHQFH SROLFLHV DQG SROLFLHV LP
A4, +.8* $%.$)%0. (6HEYHM+" $/#:%6 O " #Y%#-8&*0.&H) Y &* 01V $H)H) %6 &, Y6 & (*//#(9
WLSSLQJ SRLQW UDQJHV IURP YHU\ IDVW DW D \HI

HW DO "7TKH VRFLDO WLSSLQJ G\QDPLF\
DGDSWLYH QHWZRUNV RI LQWHUDFWLRQV UDWKH
V\VWHPVpH 2WWR HW DO 7KH\ QRWH WK

QHHG VLPXOWDQHRXV LOVWLWXWLRQDO VWLPXOX
D QHZ VRFLDO RUGHU 2WWR HW DO
<HW WKH LPSHWXV IRU FKDQJH RFFXUV DW W
LQIRUPDWLRQ DQG DGYRFDF\ IRU WKDW SRVLWL
XQGHUVWDQG RXUVHOYHV DV LQWHUFRQQHFWHG
DGYRFDWH IRU WKLV SRVLWLRQ ZH FRXOG EHFF
$FFRUGLQJ WR *ULQVSRRQ "HYHU\ ERRN
DUJXPHQW ADPH ZDU DQG EDU AJKW DERXW FOL
DQG WKH $QWKURSRFHQH LWVHOI LV D SDUW R
YDOXHV DQG KRZ ZH VHH RXUVHOYHV ZLWKLQ WKH
4#)% &, Yo- +* A% &*"*$/%' *$&-:% ;3% @*, 4, /*+ . 4=HEHS&Y &HO' | (.4*&T1%HS+ 3$&
9% '#(- $K-% @#*$/=*$=8&"#=2,(4)% @7% #(0*&&*$/% &"#0% &,% ."(,'(*.&#% &"#%
3$)H(-&.$)*$/-%.3) % (H)#'4,7%&"#0%.-%&"H#*(%,2$:%0"*-%*-%" 2%, 3(%, *$*,$-%.
YDOXHV DITHFW RWKHUV E\ FUHDWLQJ IHHGEDFN
JHHGEDFN ORRSV ZLWKLQ WKH DIRUHPHQWLRQ
(-0 3S& A% Y6 &**$/%0' *S&Y6*-Vo (H#.+"H#) V6 2" H(HYo+" $/H% @#+,0#-% 8" #%$,(0
(OYLURQPHQWDO VFLHQWLVW JUDQFHV & OR
WKH IHHGEDFN SURFHVV ZLWKLQ WKH FOLPDWH V
+,003$.41%$.8*,$.41%.$)%/4,@.4%"30.$% @#".5*,(%)7$.0*+-%&, % .--#--%' &#$
WLSSLQJ SRLQWV 7KHLU AQGLQJV VXJJHVW WKL
/4,@.4%2HPLVVLRQV ORRUH HW DO %HKDYLF
FRQIRUPLW\ DQG PRUDOV EXW UHTXLUHV FUHGLE
A%/$% , SHK-%6+,$-30'&*,$% (%' (+&*+#-%6 248" %", 2% $H#Yo @HA*H5H-Y0 -, +*#&T%
IXQFWLRQ FDQ VWUHQJWKHQ WKLV PRUDO LGHQW
FRPPXQLW\ PHPEHUV DERXW GHVLUHG FROOHFWL
&UHGLELOLW\ DIIHFWV KRZ WKH VRODU SDQH
PHVVDJH LV UHFHLYHG ,I WKH\ KDYH VRODU SDQ}
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FDUULHV PRUH ZHLJKW DQG LV PRUH LPSDFWIXO
DQG DFWLRQ QHHG WR FRPH WRJHWKHU WR VSD
HEHSRY0&HO' (A% &TY3B)H(-&.$)*$/%03-8&Yo+ 0HY&, [H& " H#(%2+&"% . +&* $:

$06& " HY2#@*$. (%!, (*#)%.@,3&%6>4*0.8#%>" $/HEYD. BHARH8S  $[Q
AYH ZD\V WR SURFHHG VWRS GLVLQIRUPDWLRQ L«
GHFDUERQL]H \RXU OLIH DQG FHOHEUDWH SURJU}F
9LD SURSRVHV WR VWRS EXUQLQJ IRVVLO IXHOV
1,.)-1%(#5.0'%./(*+34&3(#1%"(,&#+&%.$)% (#-&, (#%$.83(.4%4.$)-1%#.8&%.%'4.$¢
GLHW UHGXFH IRRG ZDVWH DQG FRRSHUDWH ZL
SLFNLQJ WZR DFWLRQ LWHPV RQH AQGV HDV\ DQ
WKH PRVW VLIJQLAFDQW LPSDFW RQ FOLPDWH FKLC
D SODQW EDVHG GLHW DQG UHGXFLQJ IRRG ZDVYV
DPRXQW Rl PHWKDQH JDV UHOHDVHG LQWR WKH |
2.(0*$/:% P,&% ,$47% ), #-% -"#% -3/ [#-8% +&*$/1% @3&% -"#% .4~ % -3/ /#-&-Y6 & .
IULHQGV QHLJKERUV DQG FROOHDJIXHV DERXW
XV WR VHH RXUVHOYHV DV FLWL]HQV QRW FRQVX
FKDQJHp 9LD $V LQGLYLGXDOV ZKR VHH WKF
WKH (DUWK DQG (DUWK:-V FUHDWXUHV ZKDW ZH
QHWZRUNV RUJDQL]DWLRQV WKH SXEOLF DQG
FDULQJ IRU (DUWK

Ybrr | J)ouh4

6FLHQWLVWY OLNH 9LD *ULQVSRRQ 2WWR HW D
VSHFLHV:- IXWXUH 6WLOO LW ZLOO WDNH SHRSO
0%))4#% +4.--1% -"*(*&3.4% 4#.)#(-1% &"#% 7,3%/#(% [#$#(.&*,$1% 0#)*.1% /,5#($0
WHDFKHUV SROLWLFLDQV LQAXHQFHUV HWF W
U&&,%#8&%.4:%.$)%\,,[#%#&%.4.%)#0,$-&(.&#%",2% @#".5*%,(% +.$% 4#.)% & %
SRLQW DQG UDSLG VRFLDO FKDQJH WKXV PLWL
VWUDWHJILF ZD\V Rl FKDQJLQJ VRFLDO QRUPV 9L
FDQ VWLOO FKDQJH RXU IXWXUH "'RQ-W IHDU LW
RI RXUVHOYHY DV JHRORJLFDO FKDQJH DJHQWYV V
ZLOO SURYLGH XV ZLWK WKH FDSDFLW\ WR DYRLC(

RZQ KDQGVH *ULQVSRRQ ‘H QHHG WR VHH
$)%/4,@.447%.-%+" $/#%./#$&-
%HUU\ RITHUV VSLULWXDO KRSH IRU RXU

RXU KXPDQ VWRU\ DV LQVHSDUDEOH IURP WKH X«
3(HAH-Y0 -9 *S&H(+, STH+EH) Y6 25&"% &"#% 2,(4)% .(,35)% 3-1% +.3-*$/% .%o (#+,/
WKDW "HYHU\ SDUWLFXODU PRGH RI EHLQJ KDV W
D VXEV\WVWHP RI WKH XQLYHUVH V\VWHP ORUH LP
WKH (DUWK VA\VWHPp 9%HUU\ +H VHHV RX!
KXPDQ RULHQWHG IRFXV WR RQH WKDW HPEUDFH\
LPPHQVH VKLIW LQ RULHQWDWLRQ RQH WKDW U]
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ORQJ HYROXWLRQ RI WKH XQLYHUVH DQG WKH (DL
LQ RXU DELOLW\ WR SK\VLFDOO\ DQG VSLULWXDO

1$":%=>2%"
00'(,',-#% Y0 @*,4,/*+.A=H5H$&Y6 &HO',(.4% 3B)H#(-&.$)*$/% &" &% *$&H/(.&H#-Yo -+*
$)% "*4,-"T% @HT,$)% 4*$H#.(% &*0#Y% BHSHSEWY .$)% '(,54)1#-% .$% #5,438*,
LOQWHUFRQQHFWHG YLHZ RI ELRORJLFDO VHOI D
FDUH 7KLV YLHZ RI WHPSRUDOLW\ PRYHV XV Dz
DOQWKURSRFHQWULF (QOLJKWHQPHQW YLHZ RI OL
~Y0*S&H(+, SH+8H)%.$5) Yo  SRH(H HS)HSEY02*&" Vot +" Vo, &"H(1YoHSHS&-1%"*-&, (71
$)%A,):%U3(%#5,45#)% @, )*#-1%0*$)-1%.$)%-"* (*&-Yo M #(*#$+#%,3(% @#*$/=
2,(4)% .-% % &"H#$S$,2% &" &% . +6$,244)/#-% ,3(% )HHY% "*-&, (T1% + SSH+&*$/%
(DUWK-V KLVWRU\ 2XU SUHVHQW QR ORQJHU UHS
EH\RQG FRJQLWLRQ WR LQFRUSRUDWH D FRQVFLF
@*, 4,1+ .4%8+OHY08." &Y 2HYHM H(*HS+#Y%&" (3" Yot 5HS&- % O"*-%0, HAYoH-' 3-#-
HE+ 3S&H(-%6 2"H(HY ,3(% ,*$*,$-% .$)% 5.43#-% +.$% @#% ."(,'(*.&#)% @7% ,&"
0%+, 3S&H(Y02*& " Yo&" #Y%0, &" #(Yo+. SYo*$*&* & Yo+" $IH#1%.-Yo-HHSYo*$Y0-, +* . 4%&*"
'LOO WKLV PRGHO DORQH SUHYHQW FOLPDWH Fk
FDQ RIIHU D VWDUWLQJ SRLQW IRU UHWKLQNLQJ F
9.(&":% R-% *$&H(+,S$H#+8H) % &, Yo +(#.8* $1% @*, 4, /*+.4=H5H#S&Y &HO',(.4*& 7% +
SUD[LV E\ HQYLVLRQLQJ RXUVHOYHV DV SDUW RI F
RI OLIH IRU RXU RZQ FRQWLQXHG H[LVWHQFH DQC
IRU LW"7&RIEINHKDW OLIH LV L'QAWSHES AHEPHMBITH D QG

LWupu OF)DJXH TKXV ZH PXVW FUHDWH DQ
IRU HDFK RWKHU DQG WKH (DUWK DQG WDNH DF\
FKDQJH ,I HDFK RI XV WHOOV WKUHH SHRSOH DQ

ZRUOG-V SRSXODWLRQ ZRXOG WDNH OHVV WKDQ
1RZ LPDJLQH LI WKRVH SHRSOH WRRN WKH PHV
SHUIRUPLQJ WZR RI WKH DFWLRQ LWHPV 9LD SU
+,$&(,4% OH&" $HY0 4#.6-1% +,$-30H% A#--1% (#5.0'% ./ (*+34&3(#1% (#-&, (#%$.&3(
HDW D SODQW EDVHG GLHW UHGXFH IRRG ZDVWH
2,(4)%2,34)% @#% @H#8&H(1%.$)%*8%2,34)%" 5#%-&.(&H#) % 2*&" Yo (H&"*$6*$/%,
'BR& /%8 -V (H& *$6*$/%*$&, Yo. +&*, B
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?-@-#-'->

$XIXVWL@H-11)&PUDQVODWHG E\ +HQU\ &KDGZLFN 1HZ <RUN 2]

%DUWKRORPHZ 3DWULDUFK RI & RQVWDQWLQRSOH “7TKH $\
RI &R QVW D GBW,EFER SENM0)" )06="+,-/'"I$' >RPE U XD U\ "&&-DSS222:
MRKQVDQLGRSRXORV FRP WKH DVFHWLF FRUUHFWLYH S

%HUU\ 7KRPI?6-$@/)4-6122HZ <RUN &ROXPELD 8QLYHUVLW\ 3UHVV

%XUWRQ ODUN $ DQG .DUHQ $ /LOO\FURS "IXWULWLRQI

WV ,PSOLFDWLRQ AR&P-BNAN &0+ )UK Y-%= 2&&"-DSS) *
RUJ Vv

%XUWRQ 1LFKRODYV 2 DQG (ULF / *UHHU "OXOWLIJHQHUDW
QIRUPDWLRQ DFURBYMTTEREBDWLROWWSY GRL RUJ MV
FGE

'LENLH *ORULD "*OREDO :DUPLQJ :LOO 5HDFB#%BE7 KUHVKI

IRYHPEHU  "&&'-DSS222 (#3&%H(-+,0S@3-*$#--SH$5*(,$0#$&S/4,@.4=2.(0*$/=2*44=
UHDFK F WKUHVKROG WKLY GHFDGH UHSRUW
JUDQFLV 3IRHSPHE (PROS+7+4%+ 4% AHKEH (Y Z.&*+.$%>*&TDWZ. & +.$%6G (H#--:

JUDQFLV 5L FK3P)3-GU%R1G HE:'3/4)6&/B-1%'(,"F-1'#6'EHZ <RUN : : 1RUWRQ
1%>,0".$7;

JXHQWHV $JXVWLQ “:KDW (YROXWLRQ WKH +XPDQ 1LFKH ¢
(PHUJHQFH R I+ RA&BEILRQ | KWWWSV GRL RUJ

*UHJJ %HQMDPLQ "+RZ WR 5HDG IRU &XUUHQW 'HYHORSPF
<3-&*+#RF)%)?1"/$'%,-'1)0-'(?)-/?-1 2

*ULQVSRRQ 'B"6%G/H#B"'H"/$1G' (,"F)/8" #6'AT"/-%*1' J#%B#62 <RUN% *UDQG
SHS&(A%G3@4*-"+$/:

*XWKPDQ -XOLH DQG %HFN\ ODQVAHOG "7TKH ,PSOLFDWLR
1HZ 'LUHFWLRQ IRU *HRJUDSKLF ,QTXLU\ RQ +HB&Y¢%-I{1'GSDFH
)/'H#B"/'I-&86"F,= 2KWWSV GRL RUJ

SXWLPpUUH] * XKAWED&BR'E0 L-6"4)8/Z <RUN 2UELV %RRNYV

"-RKQVRQ (OL]DMBHWORED6,-1)4)/8RHEZ <RUN 7KH &RQWLQXXP 3XEOLV

“RQHV 6WHYI8#'880'%,-I1-/-12LHZ <RUN 'RXEOHGD\

.HOO\ 0DWW&HR&B-HMRUWK 3DOP %HDFK )/ %OXH 6SDUURZ

/DODQG .HYLQ "'RHV (YROXWLRQDU\ 7KHRMA- THHG D 5HV
2

/IRYH &DUR @\Qt+,)/9)/8'K/%,6&F&?-/%6)1B'+,6&#8,""1-/-%)?034-/%'A,) V&L &F /T80 '+)B-2
/R\ROD 8QLYHUVLW\ &KLFDJR

333 "&RPSOH[ ,GHQW LW P=88AQRH6V7\’RDHBRR/R'(?)-/?- 2
OF)DJXH 6DOOLH “,PDJLQJ R-GFK)&R CRRES="R/IS/THBAHRWBED D" RS
HGLWHG E\ &XUW &DGRUHWWH 2 (XJHQH 25 :LSI B6WRFI

ORRUH )UDQFHV & .DWKHULQH /DFDVVH .DWKDULQH - ODFK
G.&"2.7-%*$%&" " #%>,3'#)%>4*0.&#=H,+*.4Y768#0:Q% 2

IRUWKFRWW ATFKEPEBE="/$%,-"(MB2<RUN %ORRPVEXU\ 3XEOLVKLC

2ZWWR ,ORQD O -RQDWKDQ ) 'RQJHV 5RJHU &UHPDGHV HW D
6WDELOL]LQJ (DUWKSK(&OLPDWH RWWSlYy GRL RUJ SQDYV

3ROODUG .DWKHULQH 6 6 ALHVQ W DAIH ¢ BVURXPDQ |

5RPDQR & O BA-Ga$5&67$PHZ <RUN )RUGKDP 8QLYHUVLW\ 3UHVV

BREULQR -RQ ""HVXV DQG NVE'%)&/L-QETERK/ BV 6843186 D-"$-6
HGLWHG E\ &XUW &DGRUHWWH 2 (XJHQH 25 :LSI 6WRFI


https://www.johnsanidopoulos.com/2017/02/the-ascetic-corrective-patriarch.html
https://www.johnsanidopoulos.com/2017/02/the-ascetic-corrective-patriarch.html
https://doi.org/10.1017/s0029665119000016
https://doi.org/10.1017/s0029665119000016
https://doi.org/10.1016/j.semcdb.2021.08.006
https://doi.org/10.1016/j.semcdb.2021.08.006
https://www.reuters.com/business/environment/global-warming-will-reach-15c-threshold-this-decade-report-2023-11-02/
https://www.reuters.com/business/environment/global-warming-will-reach-15c-threshold-this-decade-report-2023-11-02/
https://doi.org/10.1177/0040573615581545
https://doi.org/10.1177/0040573615581545
https://doi.org/10.1177/0309132512463258
https://doi.org/10.1073/pnas.1900577117
https://doi.org/10.1073/pnas.1900577117
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9LD 6DUD “*H 1HHG DQ (SLGHPLF Rl &OLPDWH $FWLRQ 7K
G, *$&:QRH+HL- SXIXVW KWWSV ZZZ\RXWXEH FRP:ZDWFK"Y K
333 "'HELQDU $SDREIIFHO6EY-'&/ D-7)8)&/')/'%,-'K8-' &I 'E2Y/X-D U \

KWWSV ZZZ \RXWXEH FRP:ZDWFK"Y Y]KIK M(
‘HVW 3DYORY 5HRRRE'H)DEL'%,->-"6)%)?"TEHHRB2RUN 5RXWOHGJH



https://www.youtube.com/watch?v=69hR88Sl0k8
https://www.youtube.com/watch?v=3vzhfh9jE20
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"398 ()$&* $"+%0' #S-+ #/$%)#$0)& 1#$08&,12$.3"4
I"HSSHY& (1% +,-+%6.5/& 31 /$+"2$6,#//32+

-1hJuotm?7

0)+'+12.%32#4+'5%26.+'78")6&%5#29:,'36..+52";$7<%$' 3#4#$#=%2#75'#,'65,6,2°
<6.5#5;2).76;).+,76.3+,%5>',-+?#5;762?%,2+,%2".%2+,8%.<+975>2)+-$%5+2:,
FDUU\LQJ FDSDFLW\ 5RFNVWU|P HW DO & H C
AQGLQJV RI VFLHQFH DQG WUDGLWLRQDO WKHRO|
<+2?2++5'@7?)%2'#,A' %, >+, 3. #<+>'<9" 3#+53+ %5>' @7?)%2' &%22+.,A' %, >+$#5
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5%26.+'%,")7$9",3.#-26.+",)76$>")%--+5'#5'#52+.8%#2)' 3752+12,/'%,' %' 37&&7-
,3.#-26.+'%&75;'%5>'<+2?7++5'%$$'8%#2)'2.%>#2#75,B'(63) #52+.8%#2)',3.#-26.+
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SURIHVVLRQDOV LQ PDQ\ AHOGV RI VWXG\ &LWL]
)$%#%9)042%*#/5#4)$" &, 4)' 1$3#*&, %" &Yo#'-)'# %" 1)1 %# 0%0.%$*#/5 #'-Yo# 19
SXEOLF LQ DGYDQFLQJ NQRZOHGJH DQG RU SU
DQG RWKHU VSHFLDOLVWYV $OWKRXJK WKHUH
FRPPXQLW\ VFLHQFH DQG FLWL]JHQ VFLHQFH FRI
D JOREDO PRYHPHQW WKURXJK ZKLFK VFLHQWL
REVHUYDWLRQVY DQG FROOHFW GDWD WR KHOS
FULWLFDO TXHVWLRQV 5HVHDUFK WHQGV WR EH
RI ORFDO FRPPXQLWLHY LV RIWHQ FDUULHG RX)
RWKHU RUJDQL]DWLRQV DQG LV FKDUDFWHUL]JHC
FROOHFWLYH DFWLRQ DQG HPSRZHUPHQW H J
QG &RPPXQLW\ 6FLHQFH Q G

2Q WKH RWKHU KDQG FLWL]JHQ VFLHQFH SURN
UHVHDUFK WHDPV WKDW UHTXLUH KXPDQ KHOS
TXDQWLWLHYV RI'"GEHNDXJKRUOREBDWH DV LW PD
LPSOLFDWLRQV DQG SDUWLFLSDWLRQ GRHV QRV
RI DQ\ SDUWLFXODU SODFH ()*3H)EBXN%H9RI WKLV
EHHQ VXJJHVWHG WR GHVFULEH D YDULHW\ RI
NQRZOHGJH LQVLJKWYV RU REVHUYDWLRQV IURP
IRU $GYDQFLQJ WKH 3DUWLFLSDWRU\ 6FLHQFH)
SDUWLFLSDWRU\ VFLHQFH HQDEOH SHRSOH WR
DSSHDO WR WKHP IURP DQ\ZKHUH DQG DW DQ\ WL
Q G )YXUWKHUPRUH PDQ\ RI WKHVH UHVHDUFK
DV ZHOO DV WKH VFLHQFHV ,Q WKp#!"OMAWLFOH
HIFHSW ZKHQ LW L'\#"$%4&'F'IsMemW\ WMUR WKR/ W SHFLAF
RUJDQL]DWLRQV RU SURGXFWV WKDW KDYH XVH

$ORQJ ZLWK HQDEOLQJ SURMHFWY WKDW ZRXOG
PDQ\ LQGLYLGXDOV SDUWLFLSDWRU\ VFLHQFH EH
ZD\V ORVW VFLHQFH LV OHDUQHG LQ LQIRUPDO H
DQG "'LHUNLQJ KRZHYHU WKH LQWHUQHW LV
VFLHQFH 7KURXJK SDUWLFLSDWLRQ LQ UHDO VFL
WKH SURFHVV RI VFLHQFH ZKLOH FRQWULEXWLQJ
FDQ EH DQ HPSRZHULQJ H[SHULHQFH IRU SDUWLFI
WUXVW DQG SRVLWLYH UHODWLRQVKLSY DPRQJ
E\ SXWWLQJ D KXPDQ IDFH RQ ERWK WKH UHVHDI
Rl -RKDQQ :ROIJDQJ YRQ *RHWKH ":KR ZDQWV WHEF
JR WR WKH ODQG RI SRHWU\ ZKR ZLVKHV WR XQ
SRHW:.-V ODQGu /LETXRWHV Q G ‘H OHDUQ DER?
FRPPXQLWLHY DQG SDUWLFLSDWH LQ WKHLU DFW
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$Q LQFUHDVLQJ QXPEHU RI HGXFDWRUV DUH DO
ZLWK RSSRUWXQLWLHVY WR SDUWLFLSDWH LQ UHI
VWXGHQWY DQG WHDFKHUV DOLNH &RXUVH EDVH
&85(V RIIHU VWXGHQWY KDQGV RQ H[SHULHQFH
IDFXOW\ WKH RSSRUWXQLW\ WR JHQHUDWH QHZ
$XFKLQFORVV HW DO 5SHVHDUFK VKRZV WK
LOWURGXFWRU\ FRXUVH OHYHO LQFUHDVH VWX
VFLHQFH DQG PD\ EH D ZD\ WR LPSURYH WKH GLY]|

H J %QDQJHUD DQG %YURZQHOO 'RODQ $X
tO0tb1l -uzlbr-Zom bm !;v;-ul_ | uot]_ ,oomb";uv
=RRQLYHUVH LV WKH ODUJHVW DQG PRVW SRSXO
VFLHQFH W EHJDQ ZLWK WKH ODXQFK RI *DC

YROXQWHHUV WR KHOS FODVVLI\ GLIIHUHQW W\SH
IDU *DOD[\ =RR KDV SURGXFHG RYHU DFDGHPLF
DV WKH VKDULQJ Rl GDWDVHWY GLVFRYHULHV RI
XQGHUVWDQGLQJ RI KRZ JDOD[LHV HYROYH RYHU
Q Gl 2YHU WKH\HDUV =RRQLYHUVH KDV H[SDQG!|
LQ GLVFLSOLQHV VXFK DV ELRORJ\ PHGLFLQH St
DQG KDV SURGXFHG KXQGUHGV RI DFDGHPLF SXE(
"OHWD 6WXGLHVU WKDW H[SORUH WKH XVH RI =R
HGXFDWLRQ VHWWLQJY SDUWLFLSDQW SDWKZD\
SDUWLFLSDQW PRWLYDWLRQV HWF OHWD 6WXG.L
OHDUQLQJ WHFKQLTXHV WKDW KDYH EHHQ PDGH
=RRQLYHUVH Q G I 2YHU PLOOLRQ SHRSOH
=RRQLYHUVH ZRUNLQJ DORQJVLGH WKH KXQGUHC

=RRQLYHUVH SURMHFWVY WR GDWH

$W DQ\ JLYHQ WLPH YROXQWHHUV FDQ FKRRVH
LQ GLYHUVH AHOGV RI VWXG\ DFURVV WKH VFLHQ
VHOHFWLRQ IRU YLUWXDOO\ DOO DJHV 3URMHFW
VXEMHFWY ZKLFK PLJKW EH LPDJHV SKRWRV W]
XSRQ WKH UHTXLUHPHQWY RI WKH UHVHDUFK SU
LOGLYLGXDOV RU JURXSV LQ ERWK IRUPDO DQG
7KH ZHEVLWH SURYLGHV PDQ\ UHVRXUFHV IRU IX!I
IRU WHDFKHUV DW DOO HGXFDWLRQDO OHYHOV
LOWHUHVWHG LQ EXLOGLQJ WKHLU RZQ UHVHDUF
WKDW DUH ODXQFKHG RQ WKH PDLQ =RRQLYHUVH
WKH =RRQLYHUVH OHDGHUVKLS WHDP KRZHYHU
XVHG WR EXLOG VPDOOHU SURMHFWY RI LQWHUH

(DFK SURMHFW RQ =RRQLYHUVH FRPELQHV FRQ\
YROXQWHHUV UHO\LQJ RQ D YHUVLRQ RI WKH “ZL
DQG DFFXUDWH GDWD 3URMHFWV KDYH WKHLU |
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WKDW SURYLGH RSSRUWXQLWLHY IRU YROXQWHH
DV WKH UHVHDUFK WHDPV ,QWHUDFWLRQV ZLWK
FRQAGHQFH LQ LOQGLYLGXDOV ZKR GRXEW WKHLU
LQ PHDQLQJIXO zZD\V 0DQ\ Rl WKH PRVW LQWHUH
SURMHFWY KDYH FRPH IURP GLVFXVVLRQV EHWZH
SDUWLFLSDQWY KDYH HYHQ DFKLHYHG FRDXWKRU
([DPSOHV IURP WKH SURMHFW *DOD[\ =RR LQFOXG
XQNQRZQ W\SHV Rl H{WUDJDODFWLF REMHFWV NQ
3HDV HJ &DUGDPRQH HW DO ILQWRWW HW

m]-]bm] -b|_J -v;7 olltfmbz;v bm bzZzE;m "1b;m1;
,oomb~;uv;
7TKH ITHDWXUHY GHVFULEHG L'Q=RROL YSHUHHWH. RIDXQY M
SODWIRUP IRU KHOSLQJ GLYHUVH DXGLHQFHV HQ
ZD\V DQG LQ WKHLU RZQ HQYLURQPHQWY HQDE
LQFUHDVH SXEOLF XQGHUVWDQGLQJ RI VFLHQFH I
PRUH GLYHUVH 67(0 SRSXODWLRQ ORVW FRPPXQL
DQG RU LOWHUJHQHUDWLRQDO FODVVHV RU RWK
OHDUQLQJ WR VRFLHWDO LVVXHV )XUWKHUPRUH
KDYH UHFHLYHG VXSSRUW WR LQWHJUDWH VFLH
SURJUDPV WKURXJK WKH $PHULFDQ $VVRFLDWLRC
'LDORJXH RQ 6FLHQFH (WKLFV DQG 5HOLJLRQ
SURJUDP $PHULFDQ $VVRFLDWLRQ IRU WKH $GYI
RQ 6FLHQFH (WKLFV DQG 5HOLJLRAQ $00 RI
RFFDVLRQV WR DGGUHVY DSSUHKHQVLRQV DERXW
LQ WKH VFLHQWLAF SURFHVVY DQG WR KHOS LQGLI
SRVLWLYH DQG PHDQLQJIXO ZD\V

(QJDJLQJ )DLWK EDVHG &RPPXQLWLHV LQ &LWL]
IRU VLPSOLFLW\ (QJDJLQJ ZDV D IXQGHG HLJK
LOQWHQWLRQDO DQG VXVWDLQDEOH SDWKZzZD\V IRU
VFLHQFH WKURXJ&EOWKH RARR Q RYOH WK&\KHD V H ‘H X'
"&H VI YSH ) /MW R DYRLG FRQIXVLRQ ZLWK LQGLYL
RQ =RRQLYHUVH 7KH SULQFLSDO LQWHQWLRQV R
UHODWLRQVKLSY DQG EXLOG WUXVW ZLWK GLYH
WKHP WR EHFRPH FROODERUDWRUV LQ VFLHQWL?Z
SDUWLFLSDWLQJ LQ VFLHQFH FDQ EH IXQ HQJDJL

$W WKH RXWVHW RI (QJDJLQJ D VL[ SHUVRQ P
WKDW LQFOXGHG UHSUHVHQWDWLYHV IURP WKH $
SHRSOH H[SHULHQFHG LQ VFLHQFH DQG UHOLJLRC
WR KHOS JXLGH WKH LQLWLDWLYH 7RJHWKHU ZL
PHPEHUYVY KHOSHG DGYHUWLVH (QJDJLQJ WKURXJK
WKHLU FRPPXQLWLHV LOQFOXGLQJ EXW QRW OLPL
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$JH Rl 6FLHQFH ,5%$6 WKH =\JRQ &HQWHU IRL
IXWKHUDQ 6FKRRO Rl 7KHRORJ\ DW &KLFDJR WKH
+RORFDXVW OXVHXP DQG (GXFDWLRQ &HQWHU 7K
DQ HQGHDYRU WR GHPRQVWUDWH WKDW UHOLJLF
$PHULFDQ $FDGHP\ Rl 5HOLJLRQ WKH ,QWHUIDLW
RI RUJDQL]DWLRQV GHGLFDWHG WR VFLHQFH DQ
$OOLDQFH IRU )DLWK 6FLHQFH DQG 7HFKQRORJ)\
6FLHQFH 7HFKQRORJ\ DQG WKH &KULVWLDQ )DLW

7KURXJKRXW WKH GXUDWLRQ RI WKH LQLWLDWL
OHG RQOLQH ZRUNVKRSV WR VKRZFDVH WKH FDS
DZDUHQHVV RI WKH LQLWLDWLYH WKURXJK DUWIL
FROQWULEXWLRQV DQG IDFLOLWDWHG QHZ UHOD
HQJDJHPHQW ,Q WRWDO WKHVH FRPELQHG HII
LQGLYLGXDOV ZKR PD\ QRW KDYH EHHQ DWWHQ
SDUWLFLSDWRU\ VFLHQFH

7KH PRVW VHULRXV OLPLWDWLRQ ZDV WKDW (QJI

SDQGHPLF VXFK WKDW WKH YDVW PDMRULW\ RI
KDG WR EH FRQGXFWHG UHPRWHO\ ,Q VRPH UHV
=RRQLYHUVH D QDWXUDO AW WR WKH RQOLQH PR
OHDUQ WR QDYLJDWH +RZHYHU VLQFH IDLWK FR
WKHPVHOYHVY DQG WKHLU RQJRLQJ DFWLYLWLHYV
HQWLUHO\ QHZ SURJUDPPDWLF HOHPHQWY ZDV QF
WKLV UHVXOWHG LQ PDQ\ RQH WLPH HYHQWYV DQG
UHFUXLWHG WR SDUWLFLSDWH DOUHDG\ KDG VRP|
LQ SODFH WKDW FRXOG DFFRPPRGDWH VFLHQWLA
SDUWLFLSDWRU\ DVSHFW WKDW HQDEOHG LQGLY
FROODERUDWLYH QDWXUH RI VFLHQFH ZDV E\ DQ

o7;tv =ou m]-];I;m|] bm -uzlbr-|ou< "1b;m1;

7KH (QJDJLQJ LQLWLDWLYH SURGXFHG PRGHOV IR
WKURXJK SDUWLFLSDWLRQ LQ =RRQLYHUVH DFUR)
$ IHZ RI WKH VXFFH YV $8D&ZHBY0SVe#HR RPN WAL, ) $3+#
LOQWHUIDLWK DQG \RXWK DQG IDPLO\ SURJUDPV C

"“Ilbm-u< 7t1-Y%om
7KH FDSDELOLWLHYV RI =RRQLYHUVH ZHUH VKRZF
IRU RU UHFHLYHG 'R6(5 6FLHQFH IRU 6HPLQDULH
&RVPRORJ\ DQWKURSRORJ\ HYROXWLRQ [
VFLHQWLAF WRSLFV UHSUHVHQWHG RQ WKH =R
WR WKHRORJLFDO WKHPHYVY $ SDUWLFXODUO\ VX
ZDV WKH GHFLVLRQ E\ D SURIHVVRU DW +RRG 7Kt
EODFN JUDGXDWH DQG SURIHVVLRQDO VFKRRO \
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(SLVFRSDO =LRQ &KXUFK WR LQWHJUDWH VHYHU
RQ WKH KLVWRU\ RI &KULVWLDQLW\ LQ WKH 8Ql
VHPLQDU\ VWXGHQWY DW +RRG

'XULQJ WKH VSULQJ VHPHVWHU RI VWXGHQ
WHDPV DQG DVNHG WR FKRRVH D SURMHFW |URP
WR SDUWLFLSDWH LQ WKHLU FKRVHQ SURMHFW F
UHAHFWLQJ DORQJ ZLWK RWKHU WHDP PHPEHUV |
UHOHYDQFH WR FRXUVH WKHPHYVY 6WXGHQWY LQLYV
WKHLU H[SHULHQFHY KRZHYHU SDQGHPLF FRQVW
ZULWH SDSHUV LQVWHDG )RU H[DPSOH VWXGH(
+XQWHU *DUYLQ HW DO .UXN HW DO UHA
DVWHURLGYVY WR OLIH RQ (DUWK VWXGHQWY ZRUN
ODVW DQG )RUWHYV UHAHFWHG RQ WKH UHOD'
KDELWDW ORVYV DQG KXPDQ KHDOWK DQG VWXGHC(
RQ WKH FKXUFK:-V HFRORJLFDO UHVSRQVLELOLW\
(OHSKDQWYV IRU $IULFD UHODWHG VRFLDO EHKDYL
WKH %ODFN FKXUFK 6 *UDQW SHUVRQDO FRPPXC(

JHDWXUHV WKDW PDGH WKLY PRGHO VXFFHVVIXC
RSSRUWXQLW\ WR FKRRVH SURMHFWY RI LQWHUF
RYHU WKH FRXUVH RI WKH VHPHVWHU DQG FROO
UHAHFWV WKH FROODERUDWLYH QDWXUH RI VFL
HI[ISHULHQFH IXUWKHU ZDV PRUH GLUHFW DQG VX)\
VFLHQWLVWY EH\RQG WKH GLVFXVVLRQ ERDUGYV

m|;u=-b|_ uo]Ju-lv
ODQ\ LQWHUIDLWK RUJDQL]DWLRQV DUH GHYRW!
FRPPXQLWLHY WRZDUG DFWLRQ RQ VFLHQWLAF
RI VRFLDO MXVWLFH )RU H[DPSOH ,QWHUIDLWK
DIAOLDWHG LQWHUIDLWK RUJDQL]DWLRQV DFURV
WR HQYLURQPHQWDO MXVWLFH 7KHVH RUJDQL]D
FRPPXQLWLHYVY WR WDNH FOLPDWH DFWLRQ WKUR.:
WKHVH DFWLRQV LQYROYH LQ SHUVRQ HIIRUWV IR
WR WKH HOGHUO\ DQG LQAUP RQOLQH SDUWLFLS
ZDV HVSHFLDOO\ WUXH GXULQJ WKH SDQGHPLF Z
HI[SUHVVLRQV RI JUDWLWXGH IURP LQGLYLGXDOV
LQ PHDQLQJIXO DFWLYLWLHV IURP WKH VDIHW\ RI
,Q $SULO WKH (QJDJLQJ OHDGHU FRKRVWHG
HQYLURQPHQWDO RUJDQL]DWLRQV )DLWK LQ 30D
7THDP WR GHPRQVWUDWH KRZ LQGLYLGXDOV FRX«
SDQGHPLF DQG EH\RQG E\ SDUWLFLSDWLQJLQ RQF
UHVHDUFK SURMHFWY DYDLODEOH RQ =RRQLYHUYV
DWFK IDLWKLQSODFH 2Q PDQ\ RFFDVLRQV =
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FRRUGLQDWHG ODUJH HYHQWYVY LQYROYLQJ FKDOO
QXPEHU RI FODVVLAFDWLRQV RQ VSHFLAF SURMH
WDUJHW LQWHUIDLWK RUJDQL]DWLRQV GHGLFDW
HYHQW LI DGYHUWLVHG WKURXJK SURPLQHQW P
GHPRQVWUDWLRQ RI FRRSHUDWLRQ DFURVV GLYF
LQ VWDUN FRQWUDVW WR WKH SHUYDVLYH FXOWX

+of|_ -m7 -lbr< uo]u-lv
(QJDJLQJ KDV SURGXFHG VHYHUDO PRGHOV IRU
LOWR \RXWK DQG IDPLO\ SURJUDPV RI IDLWK FRF
7TH[DV ZLWK D VWURQJ VFLHQFH EDFNJURXQG KDC(
=RRQLYHUVH SURMHFW RQ ZKLFK WKH\ ZRXOG DO
SHQJXLQ :DWFK D SRSXODU HQYLURQPHQWDO VF
DQG =LVVHUPDQ "-RQHV HW DO “RQH
VWXGHQWY ZRXOG KDYH FKRVHQ WKLV SURMHFW
FRQVLGHUDEO\ DQG WKH SDVWRU GHFLGHG WKD
LQGLYLGXDO FKRLFHY DPRQJ SURMHFWY DQG EH
WKH GLVFXVVLRQ ERDUGY WR LOWHUDFW ZLWK W

,Q JHQHUDO SDVWRUV DQG \RXWK OHDGHUV ZL
VKRXOG WKLV EH DQ H[SHFWDWLRQ ORVW ZLOO
WR LPSOHPHQW =RRQLYHUVH HIIHFWLYHO\ ,Q VR
IURP ORFDO FRQJUHJDWLRQV VLPLODU WR WKH |
&ERQJUHIDWLRQV LQLWLDWLYH G6FLHQWLVWYV LQ
DOVR EH UHFUXLWHG UHPRWHO\ IURP =RRQLYHU
ZLWK UHOLJLRXV OHDGHUV $ JRRG DOEHLW RQH

ZKHQ (QJDJLQJ:V OHDGHU ZRUNHG UHPRWHO\

VHVVLRQ WKHPHG DURXQG "*RG DQG 3K\VLFVu ZLV
JURXSY DW D BUHVE\WWHULDQ FKXUFK LQ &DOLIRU
WR =RRQLYHUVH DQG OHG WKHP WKURXJK D WXWI
=RR KLJKOLJKWLQJ WKH SRWHQWLDO IRU VWXGF
W\SHV RI JDOD[LHYV ZKLOH WKH \RXWK OHDGHU H
WKH YDVWQHVYVY RI WKH XQLYHUVH LQ WLPH DQG
ZD\ WKH\ WKRXJKW DERXW *RG

=RRQLYHUVH DOVR SURYLGHVY DQ HIFHOOHQW SC
+RRG 7KHRORJLFDO 6HPLQDU\N DQG WKH RUJDQL]I
TRIHWKHU KDYH FR RUJDQL]JHG PLQRULW\ VHUYLQ
FDPSV +RRG 7KHRORJLFDO 6HPLQDU\ Q G ,Q
FRQGXFWHG RQOLQH VHVVLRQV ZLWK =RRQLYHU"
WKDW ZHUH UHODWHG WR FDPS WKHPHV 7KH
IDFLOLWDWHG GLVFXVVLRQ RI QDVFHQW VWDU FO
ZRUNLQJ RQ WKH OLON\ :D\ 3URMHFW . HUWRQ HW
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‘ROl &KDVH HW DO ,Q NHHSLQJ ZLWK WKH
FOLPDWH WKH =RRQLYHUVH SURMHFW )RVVLO $W
KRZ SHRSOH DURXQG WKH ZRUOG DUH KHOSLQJ W
FKDQJHG RYHU WLPH 6RXO HW DO

“-tt-Zom o= m]-]bm]
7TKH VXPPDWLYH HYDOXDWLRQ UHSRUW IRU WKH |
)'(# (/6"2/)(%(# /"2,"%# )#LQIRUPDOVFIRDJFR&KBYB +LQPDQ
TURXLOOH 7KLV ZHEVLWH LV PDLQWDLQHG E\
LQ ,QIRUPDO 67(0 (GXFDWLRQ &HQWHU IXQGHG E
JRXQGDWLRQ $GYDQFLQJ ,QIRUPDO 67(0 /HDUQLC
UHSRUW FRQWDLQV D WKRURXJK GHVFULSWLRQ F
DQG UHFRPPHQGDWLRQV RI WKH LQLWLDWLYH D
RUJDQL]DWLRQV WR ZKLFK WKH LQLWLDWLYH ZDV
HYDOXDWLRQ DQG VDPSOH UHVSRQVHV WR RSHQ
RI WKH UHVXOWY DUH SUHVHQWHG KHUH 7KH UH
IXUWKHU GHWDLOV

(QJDJLQJ zZzDV HYDOXDWHG XVLQJ RQOLQH VXU
E\ LQGLYLGXDOV EHIRUH DQG D DWRIRX % DIWW XSLVS |
FRQGXFWHG E\ (QJDJLQJ:V OHDGHU GXULQJ WKH
JDWKHUHG YLD LQIRUPDO FRQYHUVDWLRQV WI
,QIRUPDWLRQ ZDV REWDLQHG LQ RUGHU WR DVVL
JDXJH LQWHUHVW DPRQJ IDLWK OHDGHUV DQG FR
VFLHQFH JDWKHU LQIRUPDWLRQ RQ WKH W\SH
ZRXOG DSSHDO WR GLIITHUHQW DXGLHQFHYV DQG
)" (#1."),"H#5%%(.)&THS%1)$(, " 1#6-) #6/STY(#)" (#6-) #(, (H"I'#,"#,"%1$), " 1#
= RRQLYHUVH LOQOWR SURJUDPV RI UHOLJLRXV RU

mrbm; "tfu’;<«v

%HFDXVH WKH IDLWK FRPPXQLWLHY WKDW SDUWL|
VHPLQDULHV \RXWK JURXSV LOQWHUIDLWK DXGL'E
FRQYHQLHQFH VDPSOLQJ WR GLITHUHQW DXGLHQF
DWWHQGHHV RI D YLUWXDO 'R6(5 6FLHQFH IRU 6H|

R PLGGOH DQG KLJK VFKRRO \RXWK JURXS\
JHEUXDU\ DWWHQGHHYV RI D YLUWXDO LQWHU
ODUFK DQG DWWHQGHHYVY RI D YLUWXDO LQW
$SULO $V D FRQVHTXHQFH PRVW RI WKH IHH

FDPH IURP RQH WLPH HYHQWYV UDWKHU WKDQ ORC¢
GDWD IURP LQGLYLGXDOV ZKR PLJKW QRW DFWXI
SURMHFW DIWHU FRPSOHWLQJ D VXUYH\ WKH VX
WKH H QHZVOHWWHU RI WKH7 &B HRUWOIH U BWWWW B URS3
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H QHZVOHWWHU LV GLVWULEXWHG WR EHWZHHQ
D PRQWKO\ EDVLV %HJLQQLQJ LQ )HEUXDU\
WKH VXUYH\V WKURXJK WKH LQLWLDWLYH-V ZHE
$GYDQFHPHQW RI 6FLHQFH 'LDORJXH RQ 6FLHQFH
7KH UDWH RI VXUYH\ UHWXUQ ZDV XQIRUWX
UHWXUQHG WKH SUH SDUWLFLSDWLRQ VXUYH\ |
SDUWLFLSDWLRQ VXUYH\ ZLWK DQ RYHUODS RI H
VXUYH\V 7KH UHWXUQHH GHPRJUDSKLF ZDV GR
KLIKO\ HGXFDWHG PDVWHUV RU GRFWRL
\HDUV Rl DJH ZKR VHOI LGHQWLAHG DFURVV C
LQWHUHVWLQJ UHVXOWV FDPH IURP WKH RSHQ
VHYHUDO FRPPRQ WKHPHV 2SHQ HQGHG TXHVWI
RI UHVSRQGHQWY WR SDUWLFLSDWH LQ HLWKHU
FRQAGHQFH LQ VFLHQFH DQG VFLHQWLVWV DQG
WR EH LQ FRQALFW ZLWK WKHLU UHOLJLRXV EHC
WKDW PRVW RI WKH &KULVWLDQ UHVSRQGHQWYV
&DWKROLF WUDGLWLRQV DQG WKHLU UHVSRQVH)
RI LQGLYLGXDOV ZKR LGHQWLI\ DV HYDQJHOLFD
OO0 6-/200+# SUAI"(Ye"HH *-[6%(H "I# FSI"1# 4$3%5%$%"&Y%# .%6'6%%",
SDUWLFLSDWLQJ LQ RQOLQH YHUVXV LQ SHUVRQ |

RI SURMHFW URXJKO\ RI SHRSOH ZKR VXEPLYV
ZHUH "LQ EHWZHHQMu DV WR ZKHWKHU WKH\ ZRXO
URXJKO\ "OLNHO\p RU "YHU\ OLNHO\p WR SDUW.L

XQOLNHO\y WR SDUWLFLSDWH ,Q FRQWUDVW
=RROQLDHWBVMHMHWXUQHG D SRVW SDUWLFLSDWLRQ
OLNHO\p WR SDUWLFLSDWH DJDLQ 3RVW SDUWLF]
PRUH IDYRUDEO\ LQFOLQHG WR WU\ DQ LQ SHUVF
SDUWLFLSDWLRQ UHVSRQGHQWY 7KH PRVW FRP
LQFOLQHG WR SDUWLFLSDWH ZDV WLPH3JLYHQ W
FOHUJ\ WKLV PD\ EH PRWLYDWHG E\ UHOXFWDQF
RXWVLGH RI RQH-V YRFDWLRQDO WUDLQLQJ
:KLOH PRVW UHVSRQGHQWY YLHZHG VFLHQFH LW
VFLHQWLVWY ZDV WHPSHUHG E\ WKH IDOOLELOLW
5HVSRQGHQWY ZKR NQHZ VFLHQWLVWY SHUVRQD
IDYRUDEO\ LQ JHQHUDO XQGHUVFRULQJ WKH L
H[SHULHQFHV ZLWK DFWXDO VFLHQWLVWY 6RPH
WUXVW LQ VFLHQWLVWY HPSOR\HG LQ LQGHSHQG
WR WKRVH HPSOR\HG E\ FRUSRUDWLRQV RU LQG X
PRWLYDWHG E\ HFRQRPLF UDWKHU WKDQ KXPDQL)
7KH YDVW PDMRULW\ Rl UHVSRQGHQWYV GLG
DQG WKHLU SHUVRQDO UHOLJLRXV YLHZV DOWKF
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FDPH IURP UHOLJLRXV OHDGHUV ZKRVH WKHROF
YLHZV RI WKHLU W\SLFDO FRQJUHJDQWV :KLOH
)*#8/042%0%")$ 3+ /- %S # 5Y02'H -) H*&, %0 " &YbH# &)"# ,"5I$0+# &-)22%" 1 Yo-+# (%%
PRGLI\ UHOLJLRXV XQGHUVWDQGLQJV 6WLOO RWI
LQIRUP HDFK RWKHU ORVW RI WKH FRQALFW UHV
VH EXW UHAHFWHG HWKLFDO FRQFHUQV DERXW V
'"HFDGHV DJR 7HPSOHWRQ 3UL]JH ZLQQHU ,DQ
&RQALFW ,QGHSHQGHQFH 'LDORJXH DQG ,QWF
ZKLFK VFLHQFH DQG UHOLJLRQ DUH REVHUYHG
2 ORUH UHFHQWO\ /XWKHUDQ WKHRORJLDQ 7H
%HUNHOH\-V &HQWHU IRU 7KHRORJ\ DQG WKH 1D
FUHDWLYH PXWXDO LQWHUDFWLRQ &0, ZKHQ IF
WKH MIR%43EUD)R5 6" WQYRUGHU WR SURPRWH WZR ZL
EHWZHHQ VFLHQFH DQG WKHRORJ\ 3HWHUV DSS
RI VSHFXODWLRQV DERXW WKH UHOLJLRXV DQC
HWUDWHUUHVWULDO LQWHOOLJHQW OLIH ZKHU
RXW KLGGHQ LGHRORJLHV LQ H[WUD VFLHQWLAF
"FRPSOHPHQWDU\n YLHZV RI VXUYH\ UHVSRQGHQ
"LQGHSHQGHQFHU RU "GLDORJXHu FDWHJRULHV
UHVSRQVHV ZLWK %DUERXU:-V 'LQWHJUDWLRQu F
SURYLGHV D JRRG GHVFULSWLRQ RI WKH YLHZV R
UHOLJLRQ FRXOG LQIRUP HDFK RWKHU

oltv uotrv -m7 m=oul-r om ;uv-¥Ysomyv
TKURXJKRXW WKH GXUDWLRQ RI (QJDJLQJ WKH
FRQYHUVDWLRQV ZLWK SURVSHFWLYH FLWL]JHQ
WKH OHDGHU FRQGXFWHG WZR IRFXV JURXSV GX
)(,',/")2# ,"5/$0)',/"# 53/0# 4%/42%# 6-/# -)(# 4)$',&,4)'Y(# ,"# )'# 2%)*'# ["%#
=RROQLBHBWHFW 7KH IRFXV JURXSY FRQVLVWHG
ZKR XVHG =RPROLHWMEHYLGXDO DQG KHOSHG PDU
VFLHQFH DQG UHOLJLRQ RUJDQL]DWLRQV D SURI
ZKR LQWHJUDWHG '"¥$8&tHD "B -% TR ROQDL M BH LY F1%0*# )" (#
LOWHUJHQHUDWLRQDO VXPPHU FDPSV LQ 1RUWK
FRPPXQLW\ LQ &KLFDJR ZKR LV DFWLYHO\ LQYRO
DPRQJ 0OXVOLPV DQG WKH SDVWRU RI D PHPEH
VPDOO 7H[DV FLW\ ZERWK/ KGV=RRQAYRDWHRQ FOD
20H RI WKH SULPDU\ SRLOQWYV WR HPHUJH IURP
FROQYHUVDWLRQV ZDV WKH LPSRUWDQFH RI WKH |
LQ LPSOHPHQWLQJ FLWL]J]HQ VFLHQFH SURMHFWYV
WKHUH LV QR VXEVWLWXWH IRU SHUVRQDO UHD
DQG SDUWLFLSDQWY 7KLV LV HVSHFLDOO\ LPSRI
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FRQAGHQFH LQ WKHLU DELOLWLHV WR FRQWULEX
DQG VWD\ HQJDJHG 6RPH SDUWLFLSDQWY DOVR |
RQOLQH WRROV IRU DQQRWDWLRQV DQG FODVVLA

2QH IRFXV JURXS SDUWLFLSDQW VXJJHVWHG Wk
DFURVV GLIIHUHQW FKXUFKHV DQG FRPPXQLW\ R
GLYHUVH EDFNJURXQGV ZRXOG SDUWLFLSDWH LQ
IRFXV JURXS PHPEHU IHOW WKDW RUJDQL]LQJ D F
IRU UHDFKLQJ D VSHFLAHG OHYHO Rl SDUWLFLSD
H[DPSOH VXFK UHZDUGV PLJKW FRPH IURP FRPP
FDUGVY RU SURYLGLQJ RWKHU LQFHQWLYHV IRU YF

7KHUH LV QR RQH VL]H AWV DOO DSSURDFK Z
SDUWLFLSDWRU\ UHVHDUFK WR UHOLJLRXV FRPP.
PD\ EH RI LQWHUHVW $OWKRXJK WKH OXVOLP IRF
FRQQHFWLQJ VFLHQFH WR UHOLJLRXV YDOXHV H[S
GRLQJ VFLHQFH DV D ZD\ Rl FRQQHFWLQJ ZLWK °
IRFXV JURXS PHPEHUV IHOW WKDW RQ WKH ZKRO
IDFWRUV QRW GLUHFWO\ UHODWHG WR UHOLJLRX
SHRSOH WR SDUWLFLSDWH LQ FLWL]HQ VFLHQFH
OHDGHUV WR LGHQWLI\ WKH EHVW AWV IRU D JLYF
LV H{ZWUHPHO\ LPSRUWDQW DQG GLYHUVLW\ LV FL
WKDW UHPLQG WKHP RI WKHPVHOYHV

l1oll;m7-Zomyv

"lb;m1;H rru; _;mvb™; -m7 &m7;uu;ru;v;m|;7 t7b;m1l;v
7KH OHYHO RI WUXVW LQ VFLHQFH DQG VFLHQWI
RI RQH:V RZQ FXOWXUH ZLWKLQ D JLYHQ VFLHOQ)
7TKRUS 7KLV LV WUXH ZKHQ LW FRPHV WR JHQ
IDFWRUV VXFK DV UHOLJLRQ $OWKRXJK (QJDJLQ.
ZLWK GLYHUVH IDLWK FRPPXQLWLHY DQG SURYL!
1H%$',&4)/$SUHVHDUFK LQWR DVVRUWHG SURJUDPV [X
PDNH VLIJQLAFDQW LQURDGY LQWR SRSXODWLRQ
LQFOXGHY HWKQLF PLQRULWLHY DV ZHOO DV UHC
DSSUHKHQVLYH DERXW VFLHQFH LQ JHQHUDO 0D
WR ZRUN ZLWK VFLHQWLVWY ZKR PD\ QRW VKDUH
LQIRUPDO FRQYHUVDWLRQV ZLWK PHPEHUV RI RUJ
LQ VFLHQFH LQFOXGLQJ WKH $PHULFDQ 6FLHQWI
V(&) Yot -} 5% H# N H -t &)*%oH 6-%"# ,'H# &I0%* # '[# " %$)&',"1# 6,'-# 0/$%o#
FROQVHUYDWLYH HYDQJHOLFDO &KULVWLDQV 7KH
UROHV LQ HQFRXUDJLQJ HYDQJHOLFDO &KULVWLD

S$OWKRXJIK (QJDJLQJ:Y OHDGHU KDG VHYHUDO F|
RI WKH $6% %LR/RJRV WKH (PHUJLQJ 6FKRODUYV
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,QWHU9DUVLW\-V *UDGXDWH DQG )DFXOW\ OLQLV
WKH UHODWLYHO\ VKRUW GXUDWLRQ RI WKH IX
FRPPXQLFDWLRQV ZHUH QHFHVVDULO\ UHPRWH
UHODWLRQVKLS EXLOGLQJ DQG FUHDWLQJ QHZ
RUJDQL]DWLRQV XQIHDVLEOH +RZHYHU $6$% UHS
IXWXUH SRVVLELOLWLHYV LQFOXGLQJ D =RRQLYHL
PHPEHUV ZKR FRXOG VXEVHTXHQWO\ FRQQHFW Z
FRQJUHJDWLRQV WR GLVFXVV SURMHFWYV RI LQW¢
-XVW DV HYDQJHOLFDO &KULVWLDQV LQ VFLHQF
ZLWK PDQ\ &KULVWLDQ FRPPXQLWLHVY PLQRULW\
FRPPXQLWLHV KDYH D FULWLFDO UROH WR SOD\ L
HWKQLF DQG UHOLJURKYHBLYAKUVQ &L AEWHAL MKV
LOFRUSRUDWH GLVFXVVLRQV DERXW UHOLJLRQ W
LQ VFLHQFH DV SHUFHSWLRQV RI VFLHQFH DV D
PLOQORULWLHYV DQG ZRPHQ HJ %ROJHU DQG (FNC
(FNOXQG HW DO SHOLJLRXV OHDGHUV Z
PLJKW KHOS LGHQWLI\ VFLHQWLVWY ZLWKLQ WKI
UROH PRGHOV IRU FKXUFKHG \RXWK DQG D SURD
VXFK DV OHDGHUV Rl =RRQLYHUVH SURMHFW WF
DQG XQLYHUVLWLHVY HGXFDWLRQDO LQVWLWXWL
FRPPXQLW\ FROOHJHV HWF ZRXOG KHOS WR EX|
UHPDLQ VHYHUHO\ XQGHUUHSUHVHQWHG LQ VFLH

u;-¥am] om]HS$;ul -u|m;uv_brv
% XLOGLQJ UHODWLRQVKLSY DQG WUXVW EHWZHH
WLPH HIIRUW DQG UHVRXUFHV $OWKRXJK SDUW
WR EXLOG UHODWLRQVKLSY ZKLOH DW WKH VDPH
VXVWDLQDEOH SDUWQHUVKLSY UHTXLUH RQJRLQJ
FRPPXQLW\ SDUWQHUYV GR QRW KDYH DFFHVV WR
DUH W\SLFDOO\ HOLJLEOH IRU IXQGLQJ IURP IHG
UHFHQW HIIRUW WR HQJDJH SHRSOH IURP IDLWK I
LV D SDUWQHUVKLS EHWZHHQ 6FL6WDUWHU DQG W
IRUWK &DUROLQD &RXQFLO RI &KXUFKHV + R
PDQ\ XQGHUUHSUHVHQWHG DXGLHQFHYVY ZLOO UHT
QRW FOHDU KRZ VPDOOHU RU SRRUHU FRPPXQLWI
UHVRXUFHYV FDQ "SULPH WKH SXPS p )XQGLQJ DJI
EURDGHQ WKH FDWHJRULHV RI RUJDQL]DWLRQV V
VHHG IXQGLQJ WKDW FRXOG KHOS VPDOO FRPPXQ
2Q0H LQWHQW RI WKH (QJDJLQJ LQLWLDWLYH V
FR FUHDWLRQ RI QHZ UHVHDUFK SURMHFWY ZLWK
SURMHFW EXLOGHU WRRO ,Q SULQFLSOH DOQ\ GlI
FURZG VRXUFHG UHVHDUFK SURMHFW WKH VFDO
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VL]H RI WKH GDWDVHW DQG WKH UHTXLUHPHQW\
EH GUDZQ IURP D OLEUDU\ PXVHXP KLVWRULF U
WR FUHDWH D SURMHFW WKDW ZRXOG DGGUHVV
WR WKH FRPPXQLW\ RU FRPPXQLWLHV LQYROYHC
LQYROYH WKH IDLWK FRPPXQLW\ LQ WKH FUHDWL
WDQJLEOH EHQHAWY WR WKH FRPPXQLW\ DORQJ Z
XQGHUVWDQGLQJ RI DQG HQJDJHPHQW ZLWK VFI
SURMHFWVY WKDW GHPRQVWUDWH VRPH RI WKHVF
1HWZRUNV =RRQLYHUVH Q G F 6B6FULEHV RI WKH
DQG ODULD (GJHZRUWK /HWWHUV =RRQLYHUVH Q

$ NH\ IDFWRU LQ HIIRUWYV VXFK DV WKHVH LV LQF
7KHUH DUH PDQ\ SRVVLEOH YHQXHV IRU UHFUXLW
FRPPXQLWLHV LQ DQ RQJRLQJ IDVKLRQ ,Q DGG
OHDGLQJ SURMHFWY RQ =RRQLYHUVH WR FRQQHF
FRXOG EH UHFUXLWHG IURP ZLWKLQ UHOLJLRXV
WKURXJK QHWZRUNV VXFK DV WKH VFLHQWLAF FR
Q GF SURIHVVLRQDO VFLHQWLAF VRFLHWLHYV "
WKH $GYDQFHPHQW RI 6FLHQFH RU RUJDQL]DWL
DQG UHVSHFWIXO GLDORJXH DW WKH LOQWHUVHFW
,QVWLWXWH RQ 5HOLJLRQ LQ DQ $JH RI 6FLHQFH

'KLOH WKHUH DUH FHUWDLQO\ PDQ\ RUJDQL]
SDUWQHUVKLSY EHWZHHQ VFLHQWLVWY DQG UHT
RYHUZKHOPLQJ QXPEHU RI SRWHQWLDOO\ XVHIX
LOIRUPDWLRQ SRVHV D SDUWLFXODUO\ ODUJH F
SRWHQWLDO SDUWQHUV :KDW LV GHVSHUDWHO\
RI D VHDUFKDEOH GDWDEDVH WKDW FRXOG EH X
DOLNH WR FRQQHFW WKURXJK FRPPRQDOLWLHV
D GDWDEDVH FRXOG IDFLOLWDWH WKH EXLOGLQ
QHZ UHVHDUFK SURMHFWY DQG WKH FUHDWLRQ |
KRZ FRPPXQLWLHY DQG LQGLYLGXDOV XQGHUVWI
DQG UHOLJLRQ

*5$+:04*50

SDUWLFLSDWRU\ VFLHQFH RIITHUV D QDWXUDO ZD\
FRPPXQLWLHYVY ZKLOH DW WKH VDPH WLPH IXUWK
LQFUHDVLQJ SXEOLF XQGHUVWDQGLQJ RI WKH UH
&RPPXQLWLHV LQ &LWL]JHQ 6FLHQFH WKURXJK =RR
DZDUHQHVYV RI DQG SDUWLFLSDWLRQ LQ VFLHQW
DQG LQWHUIDLWK RUJDQL]DWLRQV 'HVSLWH FRQ
VKRUW WLPHOLQH DQG D VPDOO QXPEHU RI VFLH!
PRGHOV IRU KRZ RQOLQH =RRQLYHUVH UHVHDUF}
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HITHFWLYHO\ LQWHJUDWHG LQWR VHPLQDU\ FODV
IDPLO\ HGXFDWLRQ DV ZHOO DV VXJJHVWLRQV IF
HQJDJH PRUH XQGHUUHSUHVHQWHG RU VFLHQFH |

2QH WLPH HYHQWYV PDGH SRVVLEOH WKURXJK V
UHFHLYH YLHZV RQ <RX7XEH $PHULFDQ $VVRFLD
6FLHQFH 'LDORJXH RQ 6FLHQFH (WKLFV DQG 5HC
LOQWHUDFWLRQ ZLWK D VFLHQWLVW LV QRW OLNH
PRVW LPSRUWDQW SRLQWVY WKDW HPHUJHG GXUL
QHHG IRU FRQWLQXLQJ SHUVRQDO LQYROYHPHQW
WKH OLPLWDWLRQV RI WLPH DQG UHVRXUFHV D¢
RI VFLHQWLVWY DQG FRPPXQLW\ OHDGHUV *RLQ
LPSRUWDQW IRU RQH DVSHFW RI WKH LQLWLDWLY
QHZ UHVHDUFK SURMHFWYV ZLWK IDLWK FRPPXQLW

7KHUH LV QR RQH VL]H AWV DOO DSSURDFK ZKF
NLQGV RI UHVHDUFK SURMHFWY WKDW PD\ EH RI
FRQGLWLRQV DJH DQG RWKHU IDFWRUV QRW GLL
ODUJH UROHV LQ PRWLYDWLQJ LQWHUHVW DQG !
FORVHO\ ZLWK ORFDO OHDGHUV WR LGHQWLI\ WKH
WZR ZD\ FRPPXQLFDWLRQ LV H[WUHPHO\ LPSRUWI
WKHLU DELOLW\ WR FRQWULEXWH WR D UHVHDUFK
LV FULWLFDO )RU VFLHQFH WR ARXULVK LW PXV
HWKQLFLW\ DQG UHOLJLRQ EHDULQJ LQ PLQG W
UROH PRGHOV ZKR VKDUH WKHLU IDLWK LV LPSR
VFLHQWLVWY )LQDOO\ WKHUH LV QR TXLFN DQG
FRPPXQLWLHYV LQ WKH SRODUL]JHG FOLPDWH ZH |
FUHDWLQJ SDUWQHUVKLSY EHWZHHQ VFLHQWLVYV
UHGISTH 1% -Yo$H I"# ASI8%& ™ # 0)3# Vot '-%o# Yo*'# ) A4S &-#'I# .$,(1," 1#*/&,%") 2#
GLYLVLRQV -XVW DV SDUWLFLSDWLQJ LQ DFWLYL
EHVW ZD\ WR EHWWHU XQGHUVWDQG WKH FRPPXQ
LQ VFLHQFH DORQJVLGH VFLHQWLVWV LV WKH EH
LWV SUDFWLWLRQHUYV




VL 4S8 ($)* %o+, '$-" |, 0#0$% ' +%1'230/%3/

1hmo%ot;7]1;m|v

KLV DUWLFOH GHULYHV IURP D SUHVHQWDWLRQ
, QVWLWXWH RQ 5HOLJLRQ LQ DQ $JH RI 6FLHQFH
5HOLJLRQV &KLFDJR ,/ TURP $XJIJXVW WR
WKLV DUWLFOH ZDV EDVHG XSRQ ZRUN VXSSRUWH
$Q\ RSLQLRQV AQGLQJV RU UHFRPPHQGDWLRQV |
DQG GR QRW QHFHVVDULO\ UHAHFW WKH YLHZV R
ZDUPO\ WKDQNYVY DOO WKH SDUWLFLSDQWYVY DURXQ
GLVFRYHULHV SRVVLEOH

l'=:u;m1l;v

$PHULFDQ $VVRFLDWLRQ IRU WKH $GYDQFHPHQW RI 6FLHQFH 'LC
"6FLHQFH IRU K6\W WISQYD UVHIVHQ FHUHOLJLRQGLDORJXH RUJ SURM

333 “(QJDJLQJ )DLWK EDVHG &RPPXQLWLHV LEWMSVHQ 6FLET
VFLHQFHUHOLJLRQGLDORJXH RUJ SURMHFWY JRRQLYHUVH

$UWHWD &DUORV 9LFWRU /HPSLWVN\ DQG $QG 0#8@#%FVVHUPDC
M &<T T =>? @A B%IHI* % CH1%-"&' T+8(9H% HBCWMEMH G E\ % DVWLDQ /HLEH -L
6HEH DQG OD[ :HOOLQJ &KDPKVWWISW]HGBGABDQR®J6SULQJIHU

B

$VVRFLDWLRQ IRU $GYDQFLQJ 3DUWLFLSDWRU\ 6FLHQFH
KWWSV SDUWLFLSDWRU\WVFLHQFHV RUJ

$XFKLQFORVV /LVD &RUZLQ 6DQGUD / /DXUVHQ -DQHW / %L

'DYLG , +DQDXHU *ZHQGRO\Q /DZULH HW DO "$VVHVVPH
SHVHDUFK ([SHULHQFH VD<B"BH'61"06&!D-<DHSHRU W 1
%DQJHUD *LWD DQG 6DUD ( %URZQHOO "&RXUVH EDVHG 8

ODNH 6FLHQWLAF 5HV HDYB EW%BRIGH;' CEBHFNEL Y H |

%DUERXU FIN®'6!"%&1% GYYst-"H%3"4"+&A'<8&%8"%-0'GHD) QAPUDHOFHRYER +DUSHU& |

%DUQHV 0 (OL]DEHWK DQG 6DUD ( %URZQHOO ‘$ &DOO
7HDFKLQJ (YROXWLRQ WR 5HOLJLRXV &ROOHJH BWXGHQWV |,
LQ (YROXWLRQ (G X F/D¥\BIER/FH!"%681% €500)#" &\

%ROJHU 'DQLHO DQG (ODLQH +RZDUG (FNOXQG "6HHLQJ ,\
(ISODQDWLRQV RI 5DFL X2&'Q)ETHYN DB %-LQ 67 (0 p

&DUGDPRQH &DUROLQ .HYLQ 6FKDZLQVNL ODUF 6DU]JL 6WHYH
&KULV /[LQWRWW HW DO “*DOD[\ =RR *UHHQ 3HDV 'LVFR)
6WDU )R U P L QGH&2E) OHA" IPbVHFLH2%'H+,) 3 K-#*+8&+8"1)3'6+!"%#, 2

&RPPXQLW\ 6 KUM@ BN QFBPPXQLW\VFLHQFH FRP

'RODQ (ULQ / "& RXUVH EDVHG 8QGHUJUDGXDWH 5HVHDUTF
DQG )XWXUH HWWBWLRQWHY QDWLRQDODFDGHPLHV RUJ FV JI
ZHESDJH GEDVVHB SGI

(FNOXQG (ODLQH +RZDUG 'DYLG 5 -RKQVRQ %UDQGRQ 9DLG\D
© /HZLV S5REHUW $ 7KRPV RE%IOR)*# TG %&I%A F2)# 6!"06&#" -#-')*+9&5 H#2%'
F+*35'H%)33,'12"&L")M+9#'H¥3'2"+€RIUN 2[IRUG 8QLYHUVLW\ 3UHVYV

IDLWKLQSODFH "&RPPXQLW\ %XLOGLQJ ZLWK =RRQLYHUVH
$SULO <RX7XEHKWMSHWR ZZZ \RXWXEH FRP ZDWFK"Y 3+

)DON -RKQ + DQG /\QQ ' 'LHUNLQJ K8%*RIHNL&H#"IHBFHQW 6RO X

*DUYLQ (PLO\ 2 B6DQGRU .UXN &ODXGH &RUQHQ 5DFKDQD %
%UXQR OHUDEMMBNVWHURLG +XQWHU ,, ,GHQWLI\LQJ 6WURQJ *


https://sciencereligiondialogue.org/projects/science-for-seminaries/
https://sciencereligiondialogue.org/projects/zooniverse/
https://sciencereligiondialogue.org/projects/zooniverse/
https://doi.org/10.1007/978-3-319-46478-7_30
https://doi.org/10.1007/978-3-319-46478-7_30
https://participatorysciences.org/
https://communityscience.com/
https://sites.nationalacademies.org/cs/groups/dbassesite/documents/webpage/dbasse_177288.pdf
https://sites.nationalacademies.org/cs/groups/dbassesite/documents/webpage/dbasse_177288.pdf
https://www.youtube.com/watch?v=8PH-e13GVJQ
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,PDIJHV ZLWK & URZREXVRPHUIFEHI-p$ KWWSV GRL RUJ

+RRG 7KHRORJLFDO 6HPLQEKVWWSEY GZZZ(KRRWWHPLQDU\ HGX
LOQWHUQDWLRQDO FHQWHU RI IDLWK VFLHQFH DQG KLVWRU\ |

 QWHUIDLWK 3RZHKWWDGE /LIEWHQ BLWKSRZHUDQGOLJKW RUJ

,5$6 “1DYLJDWLQJ &ULVHYV DQG %ULGJL Q&I"&GAGOMI€NIIDHGE "L Y L (
P'6+"%#,5$6 :HELQD KWWFK\LYH ZZ LUDV RUJ ZHELQDU DUFKLYH K

-RQHV )LRQD 0 &DPSEHOO $0O0HQ &DUORV $UWHWH -RDQ $U
5RELQ )UHHRDQ QHWHDODSVH ,PDJHU\ DQG 9ROXOQMVHHU &OT
=RRQLYHUVH 3HQJXLQ6FDMFWLABDRMMWMWEY GRL RUJ
VGDWD

N "$XWKRU &RIWPHHPWEREA ,PDJHU\ DQG 9ROXQWHHU &OTL
=RRQLYHUVH 3HQJXI6GLIDOMW KAFK WNHBYW ERL RUJ Vv

-RQHV )LRQD 0 &DUORV $UWHWD $QGUHZ =LVVHUPDQ 9LFWR!
"3URFHVVLQJ &LWL]HQ 6FLHQFH DQG ODFKLQH $QQRWDW
OHDQLQJIXO5 PHMQM EXNREVWDWEY GRL RUJ v
. HUWRQ &KDUOHV 5 *UDFH :ROIl &KDVH .LP $UYLGVVRQ &KUL\
“"7KH OLON\ :D\ 3URMHFW KBM2,$)3R+3*8)30RZEDOOV"H
.UXN 6DQGRU 3DEOR *DUFtD ODUWtQ ODUFHO 3RSHVFX %UX

5RVV 7KRPVRQ OGPMMB®WHURLG +XQWHU , ,GHQOMM3¥W QJ $VW
6SDFH 7HOHVFRSHR+PPPEHV@-"- $ KWWSV GRL RUJ

JLETXRWHVY Q G “-RKDQQ :ROIJPQW X\RQ OHREHIWRM HIX RW P iR H W
OEK E L

ILQWRWW &KULV - .HYLQ 6FKDZLQVNL $Qa&H 60RVDU .DWH /
-RUGDQ 5DGGLFN HW DO “*DOD[\ =RR ORUSKRORJLHV
*DOD[LHV IURP WKH 60 RG@#28,T+A!BOESMRY0'BIX )3’ K-HH §2+-8"1)3' 6+1"%#,

2

JLQWRWW &KULV - .HYLQ 6FKDZLQVNL :LOOLDP .HHO +DQQ

(GPRQGVRQ 'DQLHO 7KRPDV HW DO “*DOD[\ =RR 1+DQ

(F K RGH8#23,'CH+#"1%-+E "#2%'H+,)3'K-#*+8&+8"1)3'6+!"0/p#2

IXWKHUDQ $OOLDQFH IRU )DLWK 6FLHQFH DRGWHFKQIRARJI\
OXWKVFLWHFK RUJ FRYDOHQFH RQOLQH PDJD]JLQH

ODWVXQDJD $QGUpPD $XVWLQ ODVW DQG -RVp $ % )RUWHV
&URZGVRXUFHG 7UDQVFULSWLR Q SB#9*% TRE/R)®" R FSOHRB %S | R L

2 KWWSV GRL RUJ M IXWXUH

1$6%$ Q G "&LWLKMQVBFLHYFHHQFH QDVD JRY FLWL]HQ VFLHQFH

1IDWLRQDO $FDGHP\ Rl OHGLFLQH Q GKW/0DI WP D\WQB R RIFKX QU RLHD
FOLPDWH FKDQJH DQG KXPDQ KHDOWK FOLPDWH FRPPXQLWLHI

1RUWK &DUROLQD &RXQFLO RdV&K XV FKWHAL VW D B\ HEWDWIMWGIRIU W K
RI FKXUFKHYV

2GHNXQOH (VWKHU $ “'LVPDQW GB'Q&% \VWHPLF25DFLVP LQ

SHWHUV 7HG "$VWURELRORJ\ DQG $VWURMKHRORI\ LQ &U
6FLHQFH 'LVFXVVLREGLDERXWE\)PRWKSR GG ANEWNK DQG 5LFKI
6LQJDSRUH :RUOG 6FLHQWLAF 3XEOLVKLQJ

3UHVE\WHULDQ $VVRFLDWLRQ RQ 6FLHQFH 7HFKQRO®RVY\ DQG W
ZZZ SDVWFI RUJ VFLWHFK

BFLHQWLVWYV LQ &R\WQN S H I L\RFQWH QW GVWVLQFRQJUHIJDWLRQV F

BRXO /DXUD & B5LFKDUG 6 %DUFOD\ $P\ %YROWRQ DQG 6FRWW
BWXG\ Rl &LWL]JHQ 6FLHQFH LQ 4XHVWLURD-+@NIHR)FDODHRQW
+E '#206'H+,)3'6+1"%#, ' DA'D"+3+4")3'6"%&IW-W SV GRL RUJ UVWE
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https://doi.org/10.1016/j.future.2015.07.004
https://science.nasa.gov/citizen-science/
https://nam.edu/programs/climate-change-and-human-health/climate-communities-network/
https://nam.edu/programs/climate-change-and-human-health/climate-communities-network/
https://scistarter.org/north-carolina-council-of-churches
https://scistarter.org/north-carolina-council-of-churches
https://www.pastcf.org/scitech
https://www.pastcf.org/scitech
http://www.scientistsincongregations.org/
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7KH &OHUJ\ /HWWKW V88 R M\HKFFWF O GBIDOHWWHUSURMHFW RUJ

333 Q G E "7KH &0HUJ\ /[HWWHU 3WKRWAEFW 1HZAN O/ KW RAHHIU $ U K WY
RUJ 5SHVRXUFHVY 1HZVOHWWHUSUFKLYH KWPO

333 Q G F "5HOLJLRQ DQG WWMH FMW KHIHFRNHQG\@PHWWHUSURMHEF\
H[SHUWBGDWDBEDVH KWP

7TKRUS + +ROGHQ "7LPH WR&PRRN LQ WKH OLUURU p

‘ROl &KDVH *UDFH "(QJDJLQJ )DLWK EDVHG &RPPXQLWL
=RRQLYHUVH 3URMHFW 6XPPDU\ p $$$6 'LDORKWHRVRWQ 6FLHQ
VFLHQFHUHOLJLRQGLDORJXH RUJ UHVRXUFHYVY HQJDJLQJ FRPI

‘ROl &KDVH *UDFH .DW\ +LQPDQ DQG /DXUD 7URXLOOH " («
&LWL]JHQ 6FLHQFH WKWRXIK =RRODLYHRIWPIDOVFLHQFH RUJ HQ.
FRPPXQLWLHYV FLWL]JHQ VFLHQFH WKURXJK JRRQLYHUVH

‘ROl &KDVH *UDFH DQG &KDUOHV 5 .HUWRQ ":KDW 'R f<HC
Rl 1HZ 6®%4HW*{E+*"U+9&4'G"&&< WWSV GRL RUJ [U\P

‘ROl &KDVH *UDFH &KDUOHV 5 .HUWRQ .DWKU\Q 'HYLQH $QX
7TUXMLOOR $XURUD &RVVDLUW HW DO "7KH OLON\ :D\ 3U

SHVXOWV RQ <HOORZEQROPBR+OEBP '5

=RRQLYHURMMWG\G I¥ZZ JRRQLYHUVH RUJ

333 Q G E 'ODULD (GJHZRNWEV/HWIZHRR @QLYHUVH RUJ SURMHFWV P
PDULD HGJHZRUWK OHWWHUV

333 Q G F "3ULQW '"\QDPKWWHWZRURVRRQLYHUVH RUJ SURMHF\
QHWZRUN SULQW

333. Q G G '6FULEHV RI WKKMWEDLURZHQEULEHVRIWKHFDLURJHQ

333 Q G H "=RRQLYHUVHK3WRSWHFW2ZZXRERHY HIUVH RUJ ODE

333 Q G| "=RRQLYHUVHWBWBOLFPIARRRQLYHUVH RUJ DERXW SX
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$OWKRXJK WKH OHYHO RI UHOLJLRXV SDUWLFLS
I"#$%8%&"( %&( )*"(+,-(.())01&'( 2.310%)4( 15 (+,(.16$)/( 789::(/)%$$( %!"8&)%54(
UHOLJLRXVO\ DIAOLDWHG DQG HYHQ PRUH \
LPSRUWDQW LQ WKHLU OLYHV 3HZ 5HVHDUFK &t
SHRSOH:V UHOLJLRXV IDLWK FDQ LQAXHQFH WKI
5HVHDUFK &HQWHU ‘KLOH WKHUH LV D ZLGHYV
DQG UHOLJLRQ DUH DW RGGV ZLWK RQH DQRWKH
RI SHRSOH:V SHUVRQDO H[SHULHQFHV )RU LQVWI
WKDW ZKLOH RI 86 DGXOWV VDLG VFLHQFH DQC
UHSRUWHG WKDW VFLHQFH HYHQ VRPHWLPHYV

EHOLHIV 3HZ 5HVHDUFK &HQWHU

&RQJUHIJDWLRQ PHPEHUV RIWHQ ORRN WR WKH
18&( &.<%".)%&'( %/16"1( %&( Y*"%0( $%<"/-( .&!( 2.&4( 15 ()*"I"( %//6"/( %&<1$<"( )
LOWHUSUHWDWLRQ DQG DSSOLFDWLRQ RI VFLHOQ
UHOLJLRXV OHDGHUV IRXQG WKHPVHOYHV LQ WK
GHFLVLRQV IRU WKHLU RZQ IDLWK FRPPXQLWLHV
IRU ZRUVKLS &RQJHU +HDO\ DQG 7KRPSNLQV
LOQAXHQFHG WKH SHUVRQDO SXEOLF KHDOWK GHF
VXFK DV ZKHWKHU WR JHW YDFFLQDWHG OXOOHL
OHDGHUV DUH RIWHQ VHHQ DV JXLGHV IRU D ZLG|
DQG VRFLHW\ LQFOXGLQJ KRZ WR XQGHUVWDQG I
DQG WKH H[LVWHQWLDO TXHVWLRQV WKHVH WHFK
FKRLFHVY DURXQG KHDOWKFDUH DQG HQG RI OLI
UHVSRQVLELOLWLHV LQGLYLGXDOV DQG FRPPXC
FKDQJH DPRQJ PDQ\ RWKHUV 2WKHU DUHDV RI
DOVR IUHTXHQWO\ KDYH LPSRUWDQW FRQQHFWL]I
HFRQRPLF MXVWLFH LQWHUVHFW ZLWK FRQYHUVE
RI DQG DFFHVV WR VFLHQWLAF GLVFRYHULHV DQ
#1&#"08&/(510(5111(/"#60%)4( %&<1$<"(#1&/%!"0.)%1&/(15 ("&<%0182"&).$(%2
WKH JHQHWLF PRGLAFDWLRQ RI IRRG FURSV DQG

'HVSLWH KDYLQJ D FHQWUDO UROH LQ VFLHC
GHFLVLRQV IHZ FXUUHQW RU IXWXUH IDLWK OHDC
(QWHULQJ 6WXGHQW 4XHVWLRQQDLUH FDUULHG R
6FKRROV $76 IRU WKH VFKRRO \HDU IRXQ
HQWHULQJ VHPLQDU\ VWXGHQWY KDG DQ XQGHUJ
RQO\ RQH WKLUG Rl WKRVH EHLQJ LQ WKH QDWXU
7KHRORJLFDO 6FKRROV &RPPLVVLRQ RQ $FFUHGL
EDFNJURXQG LQ WKH VFLHQFHV UHOLJLRXV OHDC
WKHLU FRQJUHJDWLRQV LQ DGGUHVVLQJ VFLHQW
WR JR IRU UHOLDEOH VFLHQWLAF LQIRUPDWLRQ
PXFK OHVV KRZ LW UHODWHY WR WKHLU PLQLVWL
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IDFXOW\ DW $76 3URWHVWDQW VHPLQDULHV IRXQ
WKHLU VWXGHQWY ZHUH "ZHOO SUHSDUHGU WR D
PLQLVWULHV +LOO DQG *LQ

%\ FRQWUDVW WKH YDVW PDMRULW\ RI &KUL\
VHPLQDU\ WUDLQLQJ $ VXUYH\ Rl PRUH WKDQ
WKDW WZR WKLUGV KDG DW OHDVW D PDVWHU:V
FODVVHV /LIHZD\ 5HVHDUFK ,QFRUSRUDWL
VHPLQDU\ HGXFDWLRQ FRXOG WKHUHIRUH EH DQ
IXWXUH SDVWRUV ZLWK VFLHQWLAF WRSLFV DQG
LQ WKHLU PLQLVWU\ 'LVFXVVLQJ VFLHQFH WRSLI
DSSURDFK )RU H[DPSOH D $76 IDFXOW\ VXU
UHVSRQGHQWY VDLG WKH\ QHYHU WDXJKW RU G
LQIRUPDWLRQ LQ WKH FODVVURRP ZKLOH VDL
+LOO DQG *LQ 2 2] VFLHQWLAF WRSLFV
SV\FKRORJ\ ZHUH PRVW OLNHO\ WR EH DGGUHVV
IDFXOW\ UHVSHFWLYHO\ ZKLOH VXEMHFWV VXF
DGGUHVVHG PXFK OHVV IUHTXHQWO\ DQG

3HUKDSV QRW VXUSULVLQJO\ IDFXOW\ ZK

WKH VFLHQFHV ZHUH PRVW OLNHO\ WR LQFOXGH
DQG WKH WRSLFV GLVFXVVHG ZHUH WKRVH WKH
+LO0O DQG *LQ 2 2] WKH RI IDFXOW\ 2
ZRXOG OLNH WR VSHQG PRUH WLPH RQ VFLHQWLAF
WKH IDFWRUV LPSHGLQJ WKHP LQFOXGHG D ODFN
NQRZOHGJHDEOH HQRXJK +LOO DQG *LQ 2
WKHUH ZDV VRPH LQVWLWXWLRQDO VXSSRUW IRU
KDOl LQGLFDWHG WKDW WKHLU VHPLQDU\ FRXOG
FKDQJHV EHLQJ WKH PRVW IUHTXHQWO\ VXJJHVW
*LQ 2

,Q UHVSRQVH WR WKLV QHHG WKH 6FLHQFH IRL
"<"$1="1()1(=01<%!"(56)60"(0"$%'%16/($".I"0/(">=1/60"() 1 (/H#%"&#"("&"."2"&)(
DV SDUW RI WKHLU FRUH WKHRORJLFDO HGXFDW
ZDV D FROODERUDWLRQ EHWZHHQ WKH 'LDORJXFH
'R6(5 3URJUDP RI WKH $PHULFDQ $VVRFLDWLR(
6FLHQFH $$$6 DQG WKH $76 WKH ODUJHVW XPI
$PHULFDQ VHPLQDULHV UHSUHVHQWLQJ PRUH W
16==10)%&"(.&!(.##0"19%)%&'('0.16.)" (/#*11$/(15 ()*"1$1'4(%&()*"(+&%)"1(,).)"/(
DOG &DQDGD $VVRFLDWLRQ RI 7KHRORJLFDO 6F
ZRUOG:-V ODUJHVW PXOWLGLVFLSOLQDUHS$HN'ELHQWL
5.206$4( 15 (3160&.$/( 722" 0%#.&( 2//1#%.)%1&( 510()*"( ?!<.&#"2"&)( 15 ( ,#%"&#"
QGE ,Q WKH $$$6 HVWDEOLVKHG WKH 'R6(5
EHWZHHQ VFLHQWLAF DQG UHOLJLRXV FRPPXQLW
DQG VRFLHW\ $PHULFDQ $VVRFLDWLRQ IRU WKH
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7KH SDUWQHUVKLS EHWZHHQ WKH $$$6 DQG WKH
ERWK WKH LPSRUWDQFH RI IDLWK OHDGHUV LQ .
DQG DGGUHVV VFLHQWLAF WRSLFV DQG WKH UHD:
WUDLQLQJ WR SUHSDUH WKHP IRU WKLV UROH

JRUPDO SUHSDUDWLRQ IRU WKH 6FLHQFH IRU 6
ZLWK PHHWLQJV V\PSRVLD ZRUNVKRSV DQG VXU
&""1/(.&)(%&)"0")( 15 (/"2%&.04(5.#6$)4-(/)6!"&)/-(.&!( .12%&%/)0.)10/(.&!()1(
FRQFHLYH RI DQ DSSURDFK WKDW FRXOG KHOS L
FRQWHQW ZLWKLQ WKHRORJLFDO HGXFDWLRQ 7
SKDVHV Rl WKH SURMHFW WKH 3LORW 3KDVH |
SXEOLFDWLRQ WKH 6FLHQFH IRU 6HPLQDULHV SU
1RUWK $PHULFD DQG ZRUOGZLGH EXW WKH DQDO!
EHWZHHQ DQG

7KLV DUWLFOH VHHNV WR SURYLGH D GHVFUL:
WKHVH WZR SKDVHV RI WKH 6FLHQFH IRU 6HPLQD
"< $6.)%1&()11$/-('0.8)"™(0"=10)/-()*"(="0/1&.$(">="0%"&#"/(15 (="1=$"(%&<1$<"!
DQG D VIVWHPDWLF H[WHUQDO HYDOXDWLRQ RI E
ZH SURYLGH D GHVFULSWLRQ Rl WKH SURMHFW
H[SHFWDWLRQV RXWSXWV DQG WKH QXPEHUV DQ
ZH RIITHU VHYHUDO GHWDLOHG DFFRXQWV RI SUR
DQG LQWHUQDO HYDOXDWLRQV 7KLUG ZH H[DPL
RI WKH JUDQWYV VHHQ WKURXJK WKH SURGXFWLR
ZH XWLOL]H D FRPSUHKHQVLYH H[WHUQDO HYDC
LQ WR RIIHU D ZKROLVWLF DQDO\VLV RI WKH
KLIKOLJKWLQJ LWV ELJJHVW VWUHQJWKY DQG GH
VHPLQDU\ FRPPXQLW\

uof;1|] ;vliubrzom

7/KH 6FLHQFH IRU 6HPLQDULHY SURMHFW SURYLG
E\ WKH $76 IRU WKH SXUSRVH RI LQFRUSRUDW
WKH FRUH FXUULFXOXP RI YDULRXV PLQLVWHUL
6FLHQFH IRU 6HPLQDULHY SURMHFW ZDV LWV HI
VFLHQFH HQJDJHPHQW LQWR WKH FRUH FRXUVHZ
VWXGHQWY 7KH SURMHFW SDUWLFXODUO\ IRFXV
SsuLpDU\ GHJUHH VRXJKW E\ WKRVH SUHSDULQJ
VHUYLFH LQ FRQJUHJDWLRQV 7R TXDOLI\ IRU WE
[#%" &#" (#1&)"&)( %&)1(#10"(#160/"/(%&(.)($"./)(1&"(15 ()*"(5160(2.%&(.0"./(15
VWXG\ IRU 0'LY VWXGHQWY ZKLFK DUH DV DUW
*00%)."-( #6$)60.$( #18&)">)-( ="0/1&.%( .&!( /=%0%)6.$( 5102.)%1&-( .&!( 0"$%'%
DQG SXEOLF OHDGHUVKLS $VVRFLDWLRQ RI 7KH
$SFFUHGLWLQJ
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2$)*16%( 2.84( /"2%8&.0%"/( 155"0( "$"#)%<"( #$.//"I( 1&( J="H)I( 15 ( /#%"&#"(
DQG UHOLJLRQ VWXGHQWV ZKR WDNH WKRVH
SUHVXPDEO\ DOUHDG\ KDYH DQ LQWHUHVW LQ W
FRUH FRXUVHZRUN ZDV LQWHQGHG WR HQVXUH |
IRU H[SRVXUH WR VFLHQFH HQJDJHPHQW DV SDU
21196)%18.$$4-( %&H#10=10.)%&( /#%"8&#"(#1&)"&)( %&)1( ">%/)%&'(#160/"/( =01+
PXFK ORZHU EDUULHU WR HQWU\ IRU IDFXOW\ FRF
HOQWLUH FRXUVH ORGLAFDWLRQ RI FRUH FRXUVH
RI VFLHQFH HQJDJHPHQW EHLQJ VXVWDLQHG EH\
UHFHLYLQJ JUDQWVY ZHUH UHTXLUHG WR LQFRUSR
LQWR DW OHDVW WZR FRUH FRXUVHV DQG KRVW D
7KH SLORW SKDVH SURYLGHG WKUHH \HDU JU
WR WHQ VHPLQDULHV 3KDVH ,, SURYLGH(
RI WR WKLUW\ WZR VHPLQDULHV EURNHQ
HLJKW VFKRROV HDFK 7RZDUG WKH HQG RI 3KD
DOVR SURYLGHG WR WZHOYH DGGLWLRQDO VHP
HQJDJHPHQW $OWKRXJK VHHG JUDQW UHFLSLH
VFLHQFH HQJDJHPHQW LQ FRXUVHZRUN PDQ\ GL
UHFHLYHG RYHU PLOOLRQ LQ JUDQW IXQGLC
EHWZHHQ DQG
6HPLQDULHVY UHFHLYHG VXSSRUW IURP WKH 'R
DSSOLFDWLRQ SURFHVV DQG JUDQWLQJ SHULRG
SHUVRQDOL]HG DGYLFH DQG UHYLHZV RI OHWWH
'R6(5 DOVR SURYLGHG JXLGDQFH GXULQJ WKH JU
&1(0"/160#"/(510()*"(=013"#)/-("&/60%& (/#*11$/(0"#"%<"1(*"$=(5012(0"/="#)"|(
VEFLHQWLVWY LQ WKHLU GHVLUHG AHOGV 7KHVH
IURP JHRJUDSKLFDOO\ QHDU LQVWLWXWLRQV WR
SDUWLFLSDWLRQ DQG UHODWLRQVKLS EXLOGLQJ
VXSSRUW RI PHQWRUV ZLWK H[SHULHQFH LQ WKF
7JRIJHWKHU WKH PHQWRUV DQG VFLHQFH DGYLVR
FRPPLWWHH IRU HDFK SDUWLFLSDWLQJ VHPLQDU\
%H\RQG DGYLVRUV WKHUH ZHUH PDQ\ UHTXL
WKURXJKRXW WKH JUDQW )LUVW 'R6(5 KRVWHG |
IRU HDFK FRKRUW DV ZHOO DV VXPPHU UHWUHDW
QHZ DSSOLFDQWY 7KHVH JDWKHULQJV SURYLGHG
IRUP SHHU WR SHHU UHODWLRQVKLSV ZLWK RWKF
DQG RWKHU VFKRODUV )RU DOO RI WKH 3LORW
PHHWLQJV ZHUH KHOG LQ SHUVRQ $IWHU ODUFK
LQ WKH IDFH RI &29," UHODWHG FORVXUHV BHYH
DW WKH HQG RI 3KDVH ,, LQ ODWH 6HFRQG S
WR DWWHQG WKH $$$6 DQQXDO PHHWLQJ JLYLQ.
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WKHLU RZQ H[SRVXUH WR DQG XQGHUVWDQGLQJ
GLVFRYHULHV $W WKH $$$6 DQQXDO PHHWLQJ 'F
JUDQWHHYV WR KHOS WKHP SURFHVV WKH FRQIHUH
JUDQWHH VHPLQDU\ ZDV UHTXLUHG WR KROG D F.
VHPLQDU\ ZLWK DOO LQYROYHG SDUWLHV 'R6(5 V
FXUULFXOXP DQG SODQQLQJ PHHWLQJV

I"HSY6& ()H*+,
7KH PDQ\ DFWLYLWLHV RI WKH 6FLHQFH IRU 6H
IXOAOO IRXU VSHFLAF JRDOV ODLG RXW EHIRUH
J)LUVW WKH SURMHFW DLPHG WR FXOWLYDW
&I("&F &H"(1HY"&H"($%)"0.#4( . 21&'(1"2%&.0%.&/-( I"2%&.04( 5.#6$)4-( .&1()*"(
ZLGHU VHPLQDU\ FRPPXQLW\ WKURXJK FRXUVHV
962"1()1(5.#%%$%).)"O*"(1"<"$1=2"&)(.&!(1%//"2%&.) % 1&( 15 (/6##"//56$(21!"$/(
DQG VWUDWHJILHV IRU GLDORJXH DQG HQJDJHPF
ZLWKLQ DQG DFURVV VHPLQDU\ FDPSXVHV 7KLUC
LQVWLWXWLRQDO LQYHVWPHQW ZLWKLQ SDUWLFL
LQLWLDWLYHV GHYHORSHG ZLWK 'R6(5 VXSSRUW
HVWDEOLVK SHHU DQG LQVWLWXWLRQDO QHWZR
DQG OHVVRQV OHDUQHG

lutb|l;m| -m7 rrrbl-%om
7KH DSSOLFDWLRQ RSSRUWXQLW\ ZDV DGYHUWL
DOO $76 DFFUHGLWHG VHPLOQDULHYVY ZHUH LQYLW!
SURMHFW WKH $$%$6 UHFHLYHG OHWWHUV RI1 L
UHSUHVHQWLQJ RI $76 DFFUHGLWHG VHPLQDUI
LQYLWHG WR VXEPLW IXOO DSSOLFDWLRQV UHSU
ZHUH SURSRVHG E\ VHPLQDU\ IDFXOW\ ZKR VHUYH
IRXU JUDQWY ZHUH DZDUGHG

$SSOLFDWLRQV ZHUH UHYLHZHG E\ DQ DGYLVRU)
HISHUWYV LQFOXGLQJ VFLHQWLVWY WKHRORJLFD
H[ISHUWLVH LQ VFLHQFH UHOLJLRQ HQJDJHPHQW
SRWHQWLDO LPSDFW ZLWK D SDUWLFXODU IRFX'
VHPLQDULHVY WKDW KDG IHZ VFLHQFH FRPSRQHQVW
ZHUH DOVR HYDOXDWHG RQ WKH H[SHULHQFH DC
#122%)2"&)(15 ()*"(/"2%&.04(./(.&(%&/)%)6)%1&()1()*"('1.$/(15 )*"(=013"#)-(.&!(
WKH LPSDFW DQG VXVWDLQDELOLW\ RI WKH SURM
VHOHFWLRQ RI JUDQWHHYV ZDV PDGH E\ WKH $$%6
GHGLFDWHG FROQWHQW FRQVXOWDQW

,"2%0&.0%"/(.==$4%&'(.&!(/"$"#)"1 () L(0"#"%<"('0.&)/(/=.&&"1()*"()*"1$1'%#.$(
DQG JHRJUDSKLFDO GLYHUVLW\ RI WKH $76 7DEC(
UDQJHG LQ HQUROOPHQW IURP WZHQW\ HLJKW WF
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I"H$%8&'Yo()*'$+*,)- JO$/+ $*11')8*2)/3($4%8&%)5%66/0$/+ $74*32($*8*46%¢
$QDEDSWLVW
@<.&"$%H.$
ODLQOLQH 3URWHVWDQW
&DWKROLF 2UWKRGR]
“HZLVK

*9'%$ ;$6 FLHQFH IRU 6HPLQDULHY DSSOLFDWLRQV
DZDUGHG Q E\ $76 HFFOHVLDO IDPLO\

@%I74*1A)&$4%7)/3 ./0B/+ $*11")&*2)/3($4%&%)5P660%/+ $74*32($*8*46%6
86 :HVW 9
86 OLGZHVW
86 1IRUWKHDVW
+,(,16)*
&DQDGD 8

*9'%$B; 6FLHQFH IRU 6HPLQDULHY DSSOLFDWLRQV
DZDUGHG Q E\ 86 &HQVXV JHRJUDSKLF UHJLRQ

<34/"%6%$(2=6%32$9/6-$()3%=,9%A4%$/+ $*8*46%66$(%,)3*4)%(
VWXGHQWYV
2 VWXGHQWYV
2 VWXGHQWYV
2 VWXGHQWYV
2 VWXGHQWYV
! VWXGHQWYV

"*9'%$?; IXPEHU Rl VWXGHQWY HQUROOHG DW 6FLFE
VHPLQDULHV Q

u-mj|;; 1z2°bz;v -m7 m7b"b7ft-t 11lofm|v

*UDQWHG VHPLQDULHYVY RIWHQ H[FHHGHG H[SHFWD
WKH 6FLHQFH IRU 6HPLQDULHY JUDQWYVY ORVW JUD
WZR FRUH FRXUVHY DQG KROG RQH SXEOLF RU FD
FRXUVH RI WKH SURMHFW WKH AIW\ IRXU VHPLQD
DQG KHOG RYHU FDPSXV ZLGH RU SXEOLF HYF
PRGLAHG ZHUH WDXJKW E\ IDFXOW\ ZKR ZHUH QRW
LQWHUHVW LQ VFLHQFH HQJDJHPHQW DPRQJ IDFX
JUDQW VXUYH\V RI bzbuG SURMHFW OHDGHUYV
VWLOO EHLQJ WDXJKW DQG VDLG WKH FRXUV
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IDFXOW\ 'DPRQG 6KDURQ DQG 6ODWWHU\
UHTXLUHPHQW RI RQH FDPSXV HYHQW (YHQ LQ WI
DQG LOQWHUUXSWLRQV VHPLQDULHVY KRVWHG HY
VIPSRVLD DQG ERRN GLVFXVVLRQV 7KHVH DFKLH
VHPLQDULHV IRU VFLHQFH HQJDJHPHQW DV ZHOO
LOQFRUSRUDWLQJ HQJDJHPHQW GLUHFWO\ LQWR W
6FLHQFH WRSLFV DGGUHVVHG E\ WKH VHPLQDU
ZLWK WKH PRUH FRPPRQ WRSLFV LQFOXGLQJ QHXL
DVWURQRP\ ELRORJ\ DQG HYROXWLRQ :KLOH JXI
WKH LQFOXVLRQ Rl HQYLURQPHQWDO RU ELRPH(
DFWLYLWLHY VHYHUDO VFKRROV WKDW PRGLAH
LVVXHV LQ WKRVH FODVVHV 6RPH VHPLQDULHV H
GLVFLSOLQH LQWR PXOWLSOH FODVVHV ZKLOH R\
HQJDJH LQ /LNHZLVH WKH W\SHV RI FRXUVHV PF
WKHRORJLFDO FXUULFXOXP 7KHRORJ\ FRXUVHYV :
IRUW\ VL[ FRXUVHV LQ 3KDVH ,, ZLWK %LEOH DQ
FRXQVHOLQJ SDVWRUDO FDUH DQG KHDOWK FRX

Cl=4(%$*4%* =,9%4%/+ $&I=4(%(
7KHRORJ\

%LEOH VFULSWXUHYV
&RXQVHOLQJ SDVWRUDO FDUH DQG KHDOWK
+LVWRU\
A" 1"0/*%=-(2%//%18&-(.&! (2%&%/)04
=%09%)6.$%)4(.&!(/=%0%)6.$(5102.)%1&

@) %ot/

B*06$1/1=*4 8

&URVV GLVFLSOLQDU\ FRXUVHV
2WKHU

"9'%$D; LXPEHU Rl FRXUVHV PRGLAHG E\ VHPLQDUL
HQJDJHPHQW LQ 3KDVH ,, FDWHJRUL]JHG E\ FRXU\

6HPLQDULHV ZHUH VWURQJO\ HQFRXUDJHG WR
GLUHFWO\ LQWR FODVVURRPV DQG HYHQWV 6F
SDUWLFLSDWHG LQ V\PSRVLD DQG SXEOLF HYHQV
DQG HYHQWV DQG HYHQ LQYLWHG VHPLQDU\ VWX

0DQ\ VFKRROV SXUVXHG IXUWKHU PHDQV RI VF
HVWDEOLVKLQJ FHQWHUV RU LQVWLWXWHY WR
DQG UHDGLQJ JURXSV RQ VFLHQFH WRSLFV RIIH
SUHDFKLQJ DERXW VFLHQFH DQG IDLWK JLYLQJ
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VFLHQFH LQWHUHVWY DQG H[SORUH QHZ HQJDJI
DFWLYLWLHV ZLWK ORFDO FRQJUHJDWLRQV IXQC
DQG ODERUDWRULHYV DQG JLYLQJ AQDQFLDO VXS
VFLHQFH FRQIHUHQFHYV

~(JHO&* Yo (#1(.%+%&'%2()"*3'%%,

'KLOH WKHUH LV QRW URRP KHUH IRU D IX0O0 Gl
AIW\ IRXU VHPLQDULHV WKH IROORZLQJ GHWDLO
VKRZFDVH JUDQWHHV:- H[SHULHQFHV RI WKH JUDQ
RI SURMHFWV WR WKH XQLTXH VHPLQDULHV ,Q
OXQGHOHLQ 6HPLQDU\ +RRG 7KHRORJLFDO 6HP
7KHRORJLFDO 6HPLQDU\ DQG VHHG JUDQW LU
7KHRORJLFDO 6HPLQDU\

OXQGHOHLQ 6HPLQDU\ RI WKH 8QLYHUVLW\ RI 6
&DWKROLF VHPLQDU\ LQ O0XQGHOHLQ ,00LQRLV .
DSSUR[LPDWHO\ 7KH\ UHFHLYHG D JUDQW IURF
RI 3KDVH ,, RI WKH JUDQW $V D VHPLQDU\ HQJC
&DWKROLF SULHVWY OXQGHOHLQ IDFHG WKH SDI
VHW FXUULFXOXP 7KH 6FLHQFH IRU 6HPLQDULHYV
[H%" 8" ("8 .""2"&)(%&) 1()*"%0(">%/)%& (#600%#6$62(./(=.0)(15 (.(#12=0"*"&/%<
LQLWLDWLYH LQ IDLWK2VFLHQFH LQWHJUDWLRQ
DQG FRJQLWLYH VFLHQFH LQWR WKH )XQGDPHQWLI
AUVW \HDU WKHRORJ\ VWXGHQW WR KHOS VWXGF
UHFHLYHV DQG SURFHVVHV LQIRUPDWLRQ DQG KI
DQG H[SHULHQFH 7KH\ DOVR PRGLAHG WKHLU ¢
DQG (VFKDWRORJ\ FRXUVH WR LQFOXGH HQJDJH
DQG FRVPRORJ\ ,Q DGGLWLRQ WKH\ EURXJKW F
LQWR SUDFWLFH ZLWK D VHYHQ ZHHN PLQL FRXU
DQG WKH PRGLAFDWLRQ RI WKHLU H[LVWLQJ 7HI
VWXGHQWY WKH RSSRUWXQLW\ WR OHDG GLVFXV'
7KLV ODVW LQLWLDWLYH LQ SDUWLFXODU SURYH
DOORZHG VHPLQDULDQV WR ZLWQHVV WKH LQWH!
SDULVKLRQHUV IRU GLVFXVVLRQV Rl VFLHQFH DQ

+RRG 7TKHRORJLFDO 6HPLQDU\ LV D KLVWRULFD
WKH $IULFDQ OHWKRGLVW (SLVFRSDO =LRQ &KXU

W R IRFDWHG LQ 6DOLVEXU\ 1RUWK &DURC
HQUROOPHQW RI DSSUR[LPDWHO\ 7KH SURMH
FRUH FRXUVHV RI +LVWRU\ Rl &KULVWLDQLW\ LC
DQG /HDUQLQJ LQ (GXFDWLRQDO OLQLVWU\ WR
SKLORVRSKLHV RI VFLHQFH DQG QHXURVFLHQFH
FRXUVHV 7UDQVKXPDQLVP DQG WKH ,PDJR 'HL 7
7HFKQRORJ\ DQG 6FLHQFH )DLWK DQG +HDOLQJ
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$IULFDQ 'LDVSRULF 5HOLJLRQ 6LJQLAFDQWO\ +]
ZLWK WKH 6FLHQFH IRU 6HPLQDULHV SURJUDP DV
&HQWHU RI )DLWK B6FLHQFH DQG +LVWRU\ ZKLFK
HYHQWYV RQ WKH LQWHUVHFWLRQ Rl VFLHQFH DQC
QG 7KH FHQWHU DOVR DLUHG D QXPEHU RI SRG
VSHDNHUV DQG SURYLGHG VWXGHQWYV D SODWIRU
WR WKHP DQG WKHLU FRPPXQLW\ +RRG DOVR EL
WKHLU FRPPXQLW\ E\ VSRQVRULQJ VXPPHU VFLHQ
FRQWHQW DQG &KULVWLDQ HGXFDWLRQ IRU XQGH
6DOLVEXU\ 1RUWK &DUROLQD

6RXWKHDVWHUQ %DSWLVW 7KHRORJLFDO B6HPLQ
ORFDWHG LQ :DNH )RUHVW 1RUWK &DUROLQD
VHPLQDU\ LW KDV DQ HQUROOPHQW RI RYHU

JUDQW SURMHFW )DLWK 6HHNLQJ 8QGHUVWDQ
LQ WKEBHQWXU\ WKH\ EURXJKW VFLHQFH HQJDJH
WKHLU WKHRORJLFDO HGXFDWLRQ FXUULFXOXP
IDFXOW\ LQ WKHRORJ\ FRXQVHOLQJ DQG WKH 2¢(
1H#%" &#" () 1=Yo#/( %&( &"60L/H%"&#"(.&)()*"( *%/)104( .&!( =+%$L/1=*4( 15 ( [#%"¢
LQWR FRXUVHV WDNHQ E\ XQGHUJUDGXDWHV DQ
BRXWKHDVWHUQ SURMHFW OHDGHUVKLS EURXJKW
DQG IDLWK FRQYHUVDWLRQV WR WKH EURDGHU IL
FROORTXLXP 7KHUH FXUUHQW DQG IXWXUH WHDF
)0.%8%&'(.&!()*"(1==10)68%)4(510(210"( 1="8&(1%/#6//%1&/( 1&()1=Y%#/(%2=10)
WR WKDW FRPPXQLW\ ,QWHUQDO DFWLYLWLHV L
DV ZHOO DV ERRN GLVFXVVLRQ JURXSV ,Q DGGL\
HYHQLQJ OHFWXUHV E\ VFLHQWLVWY DQG WRRN A
ORRUHKHDG SODQHWDULXP DQG D SK\VWLFV ODE D

6HHG JUDQW UHFLSLHQW *DUUHWW (YDQJHOLFD
OHWKRGLVW 6HPLQDU\ RI DSSUR[LPDWHO\ VWA
7KHLU 2 SURMHFW 5DFH 7HFKQRORJ\ DQG +
LQ 'LDORJXH IRFXVHG RQ TXHVWLRQV RI KXPDQ
H[SORULQJ VFLHQWLAF VRFLRFXOWXUDO SV\FK
XQGHUVWDQG KXPDQLW\ 7KH\ UHYLVHG WKHLU
LQ &RPPXQLW\ WR LQFOXGH GLVFXVVLRQ RI KXP
DOVR FRQYHQHG D VWXGHQW2IDFXOW\ ERRN GLV
% H Q M&'BO*EH, §8".%/0/123() 4/ 0#+#%#5+(-//05(*/, (+ SE@H TSI
WKH UROH RI WHFKQRORJ\ LQ H[DFHUEDWLQJ UI
HQWLWOHG 6FLHQFH ,V 1RW WR 6DYH 8V 5HFHOQ\
D SHODWLRQDO &RVPRV EURXJKW WRJHWKHU VFL
HQJDJH D ZLGHU DXGLHQFH RQ LPSDFWIXO WRSLF
DQG WHFKQRORJ\
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7KHVH IHZ H[DPSOHV LOOXVWUDWH WKH YDULHW
HQJDJHPHQW LQ WKHRORJLFDO HGXFDWLRQ LQVYV
WKH GLYHUVLW\ DQG EUHDGWK Rl WRSLFV DGGUF
ZHUH LQWHJUDWHG LQWR 7KH\ DOVR GHPRQVWU
EH\RQG IDFXOW\ DQG FXUUHQW VWXGHQWYV LQ ¢
SURJUDPPLQJ DQG RSSRUWXQLWLHV IRU HQULF
JUDGXDWH VWXGHQWY DQG XQGHUJUDGXDWHYV O

7KHVH VHPLQDULHYV DQG WKH RWKHU JUDQW U}
Rl SHGDJRJLFDO LQVLJKWY DQG VNLOO EXLOGLQ.
5.#6$)4(.&1(=./)10/(""&"0.)"(%!"./(510() 1=Y%#/(.&(.==01.#*"/()1( %&#10=10.)"(
VFLHQFH LQWR WKHLU RZQ VHPLQDULHV DQG FRP]
ZHEVLWH LQFOXGHV SURAOHV Rl DOO JUDQWHG V
SURMHFWY 6FLHQFH IRU BHPLQDULHV Q G 6\0C
DUH DOVR DYDLODEOH RQ ERWK WKH 6FLHQFH IR
UHVRXUFH ZHEVLWH ‘'LDORJXH RQ 6FLHQFH (WKI
D UHVRXUFH IRU RWKHU IDFXOW\ DQG LQVWLWXW
HQJDJHPHQW LQWR WKHRORJLFDO HGXFDWLRQ &
LQFOXGLQJ FRXUVH DUHD VHPLQDU\ HFFOHVLDO |
WKHP HDVLO\ VHDUFKDEOH

l;bvotul; ;7;torl;m]|
+LOO DQG *LQ 2 LGHQWLAHG WKDW YL
YLGHR FOLSY ZHUH WKH PRVW IUHTXHQWO\ GHYV
LQWHUHVWHG LQ LQFRUSRUDWLQJ PRUH VFLHQ
)XQGLQJ IRU WKH 6FLHQFH IRU 6HPLQDULHYV SUF
["<"0.$(/"0%"/( 15 (/*10)(<%!"1/( 510( 6/"( %&(/"2%&.04( #$.//0112/( .&!( 1)*"0(
YHQXHVY WR VSDUN GLVFXVVLRQ DURXQG VFLHQV
WKH LQWHUVHFWLRQ RI VFLHQFH DQG UHOLJLR
SURGXFWLRQ FRPSDQ\ )RXUWK /LQH )LOPV ZHU
WRSLFV LQ DQ XQGHUVWDQGDEOH DSSURDFKDE
QRYHO VFLHQFH WRSLFV DQG QRW WKHRORJLFD
WR VHUYH DV D MXPSLQJ RIl SRLQW IURP ZKLFK
WKHQ SURYLGH UHAHFWLRQ DSSURSULDWH WR
FRXUVH FRQWHQW

7KH AUVW YLGHR VHULHV “6FLHQFH 7KH :LGH {
UDQJLQJ IURP WZR WR WHQ PLQXWHYV ORQJ GHVI
VFLHQFH WRSLFV LQFOXGLQJ HYROXWLRQ QHXU
KLVWRU\ DQG SKLORVRSK\ 'LDORJXH RQ 6FLHQF]I
<%!"1/(5".)60"(/"<"&)"&($".19%8&" (/1#%"&)%/)/(.&! (*%/)10%.8&/( 15 (/#%"&#"(.#)%<"(
WKHVH AHOGV VKDULQJ LQVLIJKWY DERXW WKHLU
EHJDQ LQ DQG FRQFOXGHG LQ
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$IWHU WKH VXFFHVV RI WKH AUVW VHULHV VL
3KDVH ,, IRU D IROORZ XS VHULHV EURNHQ LQWR
YLGHR VHULHV HQWLWOHG ":KR ,V 6FLHQFH"H IRF
VFLHQWLVWY WKHPVHOYHV RIIHULQJ WKH RSSRU
KXPDQ HQGHDYRU UDWKHU WKDQ D FROOHFWLRQ
DQG 5HOLJLRQ E 6HFRQG D WZR YLGHR VHU
GLVFXVVLQJ KRZ KXPDQV VXUYLYHG HYROXWLRQ
KRPLQLG VSHFLHV EULQJLQJ XS PDQ\ FRPSHOOL(
'LDORJXH RQ 6FLHQFH (WKLFV DQG 5HOLJLRQ
YLGHR VHULHY FDOOHG "+XPDQV DQG 5DFHp H[SO}
RI VFLHQFH DQG UDFLVP 7KLV VHULHV FRPSOHW
DQG D WZHQW\ VHYHQ PLQXWH GRFXPHQWDU\ FD(
DERXW 5DFH DQG 3RZHUu WKDW H[SORUHV WKH |
VFLHQFH 'LDORJXH RQ 6FLHQFH (WKLFV DQG 5H
SUHPLHUHG DW WKH $$$6 $QQXDO OHHWLQJ L
DQQXDO PHHWLQJV RI WKH $PHULFDQ $VVRFLDW!I
WKH $PHULFDQ 6FLHQWLAF $IAOLDWLRQ DQG WKt

$OWRJIJHWKHU WKH YLGHRY KDYH EHHQ YLHZHG
DQG ZLGHO\ XVHG E\ JUDQWHHV ZLWK RI SUR
SURMHFW IDFXOW\ HPSOR\LQJ WKH YLGHRV WR "\
FRXUVHVY DQG HYHQWYV 'DPRQG 6KDURQ DQG 60I

“-tt-Zom -m7 m-t<vbyv

$ FRPSUHKHQVLYH HYDOXDWLRQ RI WKH SURMHEF
DQDO\]HG WKH SURFHVV RXWFRPHV DQG LPS

PHWKRGV HYDOXDWLRQ XVHG ERWK DUFKLYDO D
VXUYH\V DQG LQWHUYLHZV RI SURMHFW DSSOLFLC
&I O)*) (1% &1);-(=013"#)( $".1"