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'"HDUDMWYV DQ&JVDU

$V ZH UHDFK WKH HQG RI DQRWKHU VXFFHVVIXO DFDGHPLF \HDU
DFKLHYHPHQWY H[SHULHQFHY DQG RSSRUWXQLWLHYVY WKDW KDYH
VXPPHU WHUP

7KLY QHZVOHWWHU FHOHEUDWHY WKH LPSUHVVLYH SURJUHVV RX
DQG VWXGHQWY UHDGLQJ DQ LQFUHGLEOH PLOOLRQ ZRUGV W]
LQ $UW 'UDPD OXVLF DQG 'HVLJQ 7THFKQRORJ\ RXU \RXQJ SHRSO
UHVLOLHQFH DQG D FRPPLWPHQW WR H[FHOOHQFH LQ DOO DVSHF

$FURVV HYHU\ VXEMHFW DUHD VWXGHQWY KDYH HPEUDFHG QHZ ¥
VNLOOV :KHWKHU H[SORULQJ FOLPDWH FKDQJH LQ *HRJUDSK\ LQ
&KHPLVWU\ DQG 3K\VLFV GHYHORSLQJ SURJUDPPLQJ DQG JDPH G
VLIQLILFDQW KLVWRULFDO HYHQWYV WKDW KDYH VKDSHG WKH PRC
GHWHUPLQDWLRQ DQG D GHVLUH WR OHDUQ

‘H DUH HTXDOO\ SURXG RI WKH PDQ\ RSSRUWXQLWLHYVY WKDW KDY
+LIJKOLIJKWYV WKLV WHUP KDYH LQFOXGHG FUHDWLYH ZULWLQJ ZR!
S5HGKLOO 7UXVW %LJ 4XL] SUDFWLFDO ZRUN DFURVV )RRG 7THFKQ
VWXGLHYV LQ 'UDPD DQG RSSRUWXQLWLHV IRU VWXGHQWY WR VKI
LOQGHSHQGHQW SURMHFW ZRUN

ORVW LPSRUWDQWO\ WKLV QHZVOHWWHU UHIOHFWYV WKH YDOXHYV
WKH \HDU VWXGHQWYVY KDYH GHPRQVWUDWHG FUHDWLYLW\ DPEL\
VWDII DQG IDPLOLHV ZKR ZRUN WRJHWKHU WR HQVXUH HYHU\ \RX

, KRSH \RX HQMR\ UHDGLQJ DERXW WKH IDQWDVWLF ZRUN WDNLQ.
FHOHEUDWLQJ WKH DFKLHYHPHQWY RI RXU VWXGHQWY 7KDQN \R
ORRN IRUZDUG WR EXLOGLQJ RQ WKHVH VXFFHVVHV DQG FUHDWL
DKHDG

, ZLVK DOO RXU VWXGHQWY IDPLOLHV DQG VWDII D VDIH UHVWIX

.LQ GHIb®V

OLVV 5Q%H W W
'HSXW\ +HDGWHDFKH
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KDYH FRQWLQXHG WR PDNH H[FHOO \Q\QL UdeJH
VWXGHQWY KDYH EHHQ WHVWLQJ R Iél-(BI:Q \
ZLWK $5 WUDFNLQJ WKH QXPEHU RI \; ﬁb)_
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WKURXJKRXW WKH FRPSHWLW
6LQFH 6HSWHPEHU RXU <HDU DQG v@ﬁfgbég KDY iy leR Q O WLWL'Q
H[ \ XG R U
UHDG RYHU PLOOLRQ ZRUGV 7KLV 'LPSUHVVLYH DFKLHYHPHOW
H

UHIOHFWYV WKH HQWKXVLDVP DQG IE};;LIWB

VKRZQ WRZDUGV UHDGLQJ WKURXJ W, W \ xﬁ%%\v’)’véeﬁ'&?’\\/ﬁé

Q Q GLd< \lZJR@ >ﬁ<GDI_{/\§2 gOR‘
KDYH EHHQ UHZDUGHG ZLWK EDGJIHY IRU FHF BIWEWNKHLU FXxU
OLOOLRQDLUHV OLOOLRQDLUHV DQ O, 0, VRER WYY o & BRP
EDGJHV KDYH DOVR EHHQ DZDUGHGVVI\\IIFIEOS(S\%lEC;(\évF (fvé)F?'E\L L) BERB
IURP RXU 5HDGLQJ 3DVVSRUWYV ZKLFK_IHD HB DWHEQ? GLVEX
FKDOOHQJLQJ DQG HQJDJLQJ UHDGY IRUER 'ﬁxéDQ\&GWEHLU LGHI

VWXGHQWYV

‘H DUH FRQWLQXLQJ WR FHOHEUDWEI\(;V?E}\(/%RE;?%SIU%\%%TTOS/J é%(é(\é\_/u;HU\
HPEUDFHG UHDGLQJ DQG DFKLHYHGVW)?GUHT?R\;gb IyKBIO%HHVQVgﬁ%IXH%Q

WKHLU MRXUQH\ WR EHFRPLQJ :RUG (OO Bb%H,}/RQWLQXH WK H

UHDGHUV W_\HDU
,Q <HDU FRQJUDWXODWLRQV JR WR "KUXY .Q/HH[VOH /| DQG

&KDUORWWH 6 ZKR KDYH DOO UHDFKHG :RUG OLOOLRQDLUH VWDW
WKLV \HDU $Q HYHQ JUHDWHU DFKLHYHPHQW KDV EHHQ UHDFKHG
E\ RXU 0OXOWL OLOOLRQDLUHYV :LOORZ - (P\OLD 6 DQG 8PDU

$ ZKR KDYH HDFK VXUSDVVHG WZR PLOOLRQ ZRUGV UHDG

<

,Q <HDU FRQJUDWXODWLRQV JR WR RXU :RUG OLOOLRQDLUHYV
%HWK 0O /DYHQLD . (PHOLD 3 DQG 'DQLHO ) 6SHFLDO
UHFRIJQLWLRQ DOVR JRHV WR RXU OXOWL OLOOLRQDLUHV +RSH )
DQG :LOORZ : ZKR KDYH GHPRQVWUDWHG DQ H[FHSWLRQDO
FRPPLWPHQW WR UHDGLQJ WKURXJKRXW WKH \HDU

$ JURXS RI <HDU VWXGHQWY DOVR KDG WKH RSSRUWXQLW\ WR
WDNH SDUW LQ D FUHDWLYH ZULWLQJ ZRUNVKRS ZLWK /LVD
:LOOLDPVRQ DXWKRU RI 7KH $UW RI %HLQJ 1RUPDO 6WXGHQWYV
WKRURXJKO\ HQMR\HG WKH H[SHULHQFH DQG HPEUDFHG WKH
FKDQFH WR GHYHORS WKHLU FUHDWLYH ZULWLQJ VNLOOV ZRUNLC
ZLWK D SXEOLVKHG DXWKRU WR H[SORUH LGHDV FKDUDFWHU
GHYHORSPHQW DQG VWRU\WHOOLQJ WHFKQLTXHV
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7KMMP <HU WYGHIWKDHEHHDH SBUQ) WHWHP H
R HP RARQVWURXJ K \WHH AW FROFFBAR ¥ P RARQ

0 ROWMY! ,QBILHGE\ WHZ RINR FRQMP SRUIDY DRV
-IPH/ H5RXR SXSLOYKDYHLQYHWM DMGKRZ FRBXU \KCBH
DOG W] WUH FDQ EHXVHG VR H SURWGL T HHOWHHDQIVIQ
RUDAYHDQGLP DI LQDAYHZ D V 6WGHOWVEHI DQE\ WYG Q)
' H5 RWRS/YLEUDQWDQG H SURXEYHP RQUMULCVADARQY
Q\FXWQ) KRZ DWNIVARP P XQFDMP RRG DQG SHARQDDV
WURXIK H DI JH.DMS | HDMUHVDQG ERG GHLI Q FKRIFHY

7 KA WHD GHYHBSHG WHURZ Q XQTXHY-P RARQ

P ROWMY! H SHIP HOMY Z W QU 1Q) WRKQTXH/DQG
UHIQQ) WHUIGDV/IQ SUSIIDARQIRUD ' RXWRP H 7R
FRQFO(GH WH SURWPAWAMGHIVZ LOEHFUDAMY FDY SIQRK
SRWIQBLUHGE. WHURWI LQDOHP RARQ P RXMUGHLI QV
7 KIVZ La) LYHWHP \WHRSSRUMQW \R EXLG RQ WHU
SUPWFDONQY GOQQ) NH FHIP LF\WKQTXHAKRK D/
\KLBIQ) MRQIQ) DG DBAQ) \KUDFHGHEIO

<($5

7TKMMP <HU WYGHOWVKDHEHHR Z RNQI RQD
LP DJ LCDAYHO HEP RUSKRUYSURMRAVH SBRUQ) WH
WDQVRWP DARQ R RQHREMPNQR DQRMHU ' U 1Q)
LOWSILDARQ [URP \WH \XULHDODOG WIRXI KWSLRYRNLQ) Z RN
R DN & (\AKHJ SXSIOKDYHH [P LQHSKRZ [P DIHY
FDQ \KLWDQG HYROHLQ XQH SHAMG DQG FUDAYHZ D V
BWGHINVKDYHIRPX\HG RQWIQURWP LQJ DQH HIQR DINK
FOLHXQ@ WNQ LQJ KRZ \R EGRGIRP VWHP GO Z KLGH
P DOEQQ) UDDP 7 KURKI K WLVSURAHW WH  KDYH
CHYHBRSHE WHUXQGHIWEAQ) R \RQDOGAUY 1) GOLOIQ)
KRZ \RXVH\KDAQ) R FUDMG-B\M \KDSH DG DR
\HQHR IRP |, QDEAMRQ SXSIWKDYHHIQHE WHUX\HR
RIOSDXMY H SHIP HOWQ) Z W FREXUEGRAQ) DG

W] VWUHVR SURGXFH YLELDQADQG GHRBG | \K GHLIQV 7 KLY
FRP ELQDARQ R \RQDCY. RUN DQG FREXULSSTFDARQ KD/
HOCEGG WHGHIMR FUDMAINLQ) 1 LQDOSIHAHAKDA

G-P RQXUDMERM WRKQUFDDN.GDQG LP DI LQDAYHWIQN.Q)

<($5

7TKMMP <HU WWYGHIWKDHEHHRH SBRUQ) WHWHP HR
LGHOMV FROUGHIQ) WHTXHIARQ :  KDAP DNHVXVZ KRZ H
D $ VSOWR LY SURVPWSXSIOKDHVENH LOWSLLDARQ | LRP
WHZ RINR DAY D2 @ HOZ KRHDIZ RN RWWD

UH GRWSHYIRQDCH SHIHOAHVDOG LA YIGXDOWRUHY 6\WGHIN
KDYH FUHDMG WRXJ KWKCDQG SHIRQDCBLHAHNDAH GRAKHU
RZ Q GHWAHY LOFRUBRUDAQ) HBP HOMKFK DVFKLOKRRG R V
P HP RUHY DQG P HIQLQJ IXCREMPAN 7 KLVKDVHOFRXUD H3 \WHP
VR WLCN GHBO CERXVWNHURZ QH SHIHOAHVDQGKRZ \WMHH
FOQ EHUBLRFQIMG YO $ NH IRFXVRI WH SURWRVKDY
EHHQ GHYHERSLQI FRA HWRKQTXHY Z I WYGHIN D HIQ)
LP DJHY M \MU-VDQG P DMIDMR EXLGS UK H SUHKEYH

FRP SRIMRQY $ BQIMGHWLY WH  KDYHUH LOHG WHUX\HR
SHOACAD RYV IRFXMQ) RQEGRAQ! GHRCDG FRBXU
FRQOAROR HKDQFHWHUZ RIN 7 KH Z LOEHGR\NLQ) DV
FRP SGWQ) DILQDOSIHHEDHE RQ WHULGHIMY WDAZ L@
LQFOXGHDP 1 H5P HADDBSURIK
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7HUP

Q7HP  WNGWKDHH SBRUGWHZ RUGR

IP DJHHAWQ) XMQJ SURHXIRQDDJ WEH\R\E DH

7 KH KDHGDOADYDUHA R WRKQTXHAR HKOQRH
IP DJHV LQFOAQ) UP RYLQI XQZ DQMS HBP HONDQG
DEAQ) @ HHG GHER FUDM YIXKOD LP STRAQY
UKV

7HUP

Q7HP  \WGONZ LOEHLQARGFHS R WH
IXQEP HOEYR SUIRIUP P LQJ WIRXIK WHEBAN
EDHG @QIXDIH6ADAK 7 KH @H SRIHNH FRQAHBW
\KFK DVYDULEGV LOBXWDQG GRSV J DQQ) KDQGY RQ
H SHIHQFHWURXI K J XLGHS DPAYIMEY 94 WHHIGR
WHWP \MGHOWZ L@IBS® WHUNQRZ BEIH
LQE-BHOGH® \R GHL) Q DG GHYHBS WHURZ Q

LOMIARYHJIOP H \WKRZ ADIQ) WHIXQUQIHR
SIRIUP P LQJ \WW@'WH ¢YHDOFTXWHS

<($5

7HUP

Q7HP  Z HKDHLQYHX DMGKRZ QHE RNV
FRQQHABHRS®I DG GHYLFHVIRIRWWHZ RUG 7 KH
WNGHOWKDHH TP LQHE QT HHMOHE RN VRSREBI LHY
LOFOAQI 0 HK DG BVBUMAKRNMUHY DOGH SBUHG
FRP P RQ QHE RUNHG GHVLERVNKAK DVURXMY \Z LWRKHY
DQG \HYHY 6\MGHINKDYH DOR EHHQ LOARGXAHG R WH
FROFFBVWR STAHAZ WKLQ)  GDQQ) KRZ OBV
EURNHD LOR SCANHNVDOG URWMG CFURWAMHLQM QHAR
LY/ CHXMDARQ

7HUP

Q7HP <HU WMGHOWZ L@H SRHFUDAYH
SRIUP P LQJ XMQJ 3\ WRQ7 XWB 7 KH (@BOQ\R
Z UMM DQG H HRX\WM FRGHWDAG UHAWD YLUMOO\WUBER
P RYHOFURWWH\FUHHD QU 1Q) \KTSHVDQG SDMLQY
Z LW SUFAMRQ 7 KLVKDQGVRQ XQVKHSVUHQ RUFH
NH SIRIUP P LQI FROAHBWAKFK DAHTXHOAQ!. GRSV
DOG ARRUEQDMY Z KIBIHIFRXUDILQ) H SHIP HOBARQ
DG GHLI QWIQNLQJ WURXJ K DA FRAQJ
DI HY

<($5

7HUP

Q7HP  WNGHIWKDHEHD LOARGXAHG R
CDEEDHNURXI K WHX\HR 0 LFIRRVS FRHW 7 KH
KD/H GDOWKHIXQEP HBOFRP SROHIVR GDEEDH
W WAP V LOFOAQ) [IHBY UHFRUGY UHBRWDQGIRP V
7 RO5SO WHUXQEHWEAQ) WMGHOWKDHGHL QHG
DOG FUDMG WHURZ Q7 RS 7 XP SV \W®! CDREDH

RUDQMQJ LQIRUP DARQ DQG SURHIAMY) LW | HRRYHD
WURXI K FXWRP \HG I RUP VDQG UHBRW

7HUP

Q7HP  \WNGHIWZ LOAYHIQR JOP HGHYHBSP HQW
X\QJ 0 DNH&.RGHS UFDGH CBSOLQ) WHURIHDAYIW DG
SIREGP \ROLQJ \N@WR CGHLIQWHURZ QWS GRZ Q
POHJIDP H 7 KIRXIK WLVKOQGY RQ SIRUAMKH  Z L@
GH-BHR WHUXQEHWEAQ] R FRIHFRP SXWQ
SUQASBVIGFOAQ) HYHINGLIYH) SURIUP P LQJ
LOSXWDQG RABXW FRRUE.QDM/D0G SRIMRQQ)
GRSVDQG FRQAMRCOYDQG DI RUMP LF WIQN.QJ

B\MGHIWZ LOTOR \WWHQ) WHQ WHUGHEX] J1Q) \N@YD/
WH \WWXADQG UH LOHWHUI P HY 2 QFHFRP SOIM
WH @KDHWHH AMQJ RSSRUMQW \R SO \WHU

FUHDARQVRQ KBQGKHGJ P 1QJ FRORBY  EUQJLQ)]
WHULGDMR AHWURXI K FRGH
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+7 +7

&RPPHGLD GHOOiI DUWH OHORGUDPD DQG 6LOHQW ORYLF

‘H FROQWLQXHG WR H[SORUH WKH NH{URPIFKRD HEWWIRQXHG VWXG\ |
&RPPHGLD GHOO¢ $UWH LQ RUGHU WRX(FH QWK ARIMW LR XHG WR VW
VNLOOV DV D SHUIRUPHU 7KURXJKRAIRDBWLUEK BKYLFDO 6NLOOV
H[SORUDWLRQ < GHYHORSHG WKH & BYRiWHRYQBPRWY &RPHG\ 5
VNLOOV DQG DELOLW\ WR ZRUN D V(0 WHDPFHYDR@B J(R®YV :H HQGH
UHDO OLIH UROHV IRXQG ZLWKLQ VEKH WKiRQEW(UHVN QDPHG +RWHO
HQYLURQPHQW 7KURXJK &RPPHGLDREREOG ¢DRUMWRGZRI XQLW DVVHV
FRQWLQXHG WR UHILQH WKH XVH RAHEORPGHUDPD DQG &RPPHGLD GUI
SHUIRUPDQFH RI VWRFN FKDUDFWHUWYE®OIRdE XPRORWKHLU j&RPPHH
VFULSW ZULWLQJ DQG &RXS GH ODVTXH VNLOOV <

DOVR ZRUNHG RQ WKHLU ILQDO SLHFH RI GUDPD EDVHG

RQ &RPPHGLD GHOO¢ $UWH ZKLFK HOFDSVXODWHG DOO

RI WKHLU SULRU OHDUQLQJ ZLWKLQRWBRSXFKWLRQ WR 6KDNHVSHD

DFDGHPLF \HDU
‘H WKHQ PRYH RQ WR ZRUNLQJ

+7 LOQWURGXFWRU\ VFKHPH RI ZRU|
6SRUWYV 'DQFH 6KDNHVSHDUH ORRNLQJ DW PDQC
WKURXJK VFULSW H[WUDFWV IU

7KURXJK WKLV VFKHPH Rl ZRUN VWX3HRXWK WKbSE vRPOHRH RIZRUN
KRZ WR FKRUHRJUDSK D URXWLQH EHSFORUEB? WRHQW\LQ SHUIRUI
FRQYHQWLRQV RI ERWK GDQFH DQEGKINKYVEHE UoHD WRE@IXDJIH FR
WKURXJK VSRUW B6WXGHQWYV ZLOOUEH $RQSLAMIVR\WNLPXOL DQG
ZKROH UDQJH RI VSRUW DQG VSRUBHWBIRKEORANYW WRO OHVVRQV Zl
H[SORUH KRZ WR FKRUHRJUDSK PRYHPHQWRYQ HUMHMU-QJ <HDU DI
WR FUHDWH D FUHDWLYH DQG HQJDYRBD MRXW RO LRKENDU
VFKHPH Rl ZRUN EXLOGV XSRQ FRPPXQLFDWLRQ

VNLOOV DQG WKH DELOLW\ WR ZRUN FUHDWLYHO\ DV D WHDP
OLQNLQJ WR DOO SUHYLRXV VFKHPHV RI ZRUN

WKURXJKRXW <HDU 7KHLU ILQDO SHUIRUPDQFH ZLOO

EH DVVHVVHG XVLQJ WKH 'UDPD PDUNLQJ SROLF\

7KHUH PD\ DOVR EH WKH FKDQFH IRU VRPH VWXGHQWYV

WR EH VHOHFWHG WR SHUIRUP GXULQJ WKH <

WUDQVLWLRQ « JLYLQJ VWXGHQWY WKH FKDQFH WR

SHUIRUP WR D OLYH DXGLHQFH
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'"HYLVLQJ EDVHG RQ 1RXJKWV DQG &URVVHYV

'XULQJ WKLV WHUP VWXGHQWY ZRUNHG RQ D XQLW RI
'"HYLVLQJ 7TKHDWUH 7KLV LQFOXGHG DQ H[SORUDWLRQ

RI 6WLPXOL EDVHG RQ SUHYLRXV OHDUQLQJ WKURXJK

WKH VWXG\ RI WKH SOD\ 1RXJKWV DQG &URVVHV E\

ODORULH %ODFNPDQ 6WXGHQWYV ZHQW WKURXJK WKH
SURFHVV RI GHYHORSPHQW DQG UHILQLQJ RI PDWHULDO
IROORZHG E\ SHUIRUPDQFH DQG HYDOXDWLRQ $00O WKH
VNLOOV FRYHUHG LQ WKLV WRSLF DOVR KHOSHG WR SUHSDUH
<HDU IRU *&6( 'UDPD VKRXOG WKH\ SLFN WKLV

VXEMHFW DV DQ RSWLRQ

+7
6KUHN 7KH OXVLFDO d H[SHULHQFH RI OLYH
WKHDWUH

2XU VFKHPH RI ZRUN WKLV WHUP LV EDVHG XSRQ OLYH
WKHDWUH ZLWK WKH FKRVHQ SHUIRUPDQFH EHLQJ

6KUHN WKH OXVLFDO SHUIRUPHG RQ %URDGZD\ 7KLYV
XQLW KDV WHFKQLFDO H[SORUDWLRQ DW LWV FRUH
DOORZLQJ VWXGHQWYVY WKH IUHHGRP WR EH FUHDWLYH DQG
LQGHSHQGHQW 7KURXJK WKHLU FKRVHQ VSHFLDOLVP
VWXGHQWY ZLOO LPSURYH WKURXJK LQIRUPHG FULWLFDO
VHOI DQG SHHU DQDO\VLVY DORQJ ZLWK WHDFKHU
DVVHVVPHQW 7KH FRQWHQW FRYHUHG DOVR HQGHDYRXUYV
WR OD\ WKH IRXQGDWLRQ IRU WKH ODWHU PRUH LQ GHSWK
VWXG\ WKDW LV UHTXLUHG IRU *&6( 'UDPD DQG LW

DLPV WR DOVR SURPRWH WKH VSLULWXDO PRUDO
FXOWXUDO PHQWDO DQG SK\VLFDO GHYHORSPHQW RI
VWXGHQWY DW 7KH %ROVRYHU 6FKRRO
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BMGHOWFROAMXH R [ LQMK WH5 RP QAP XQW
\KRZ LQJ DR XQGHWEQAQ) R Z KDAP RAYDM/D

Z UMW SRHADQGLQBILRAMHP VR SXEQK P DMIDD
. H WHP HAXFK DVSRZ HUR QDMUHDQG SRZ HUR
P DQ DHH SEUHS DOG WYGHINFRQMXHWR GHYHBS
LQ HHQPH\N.@YDOG CELON R Z UM GQJ HJDQDD LY
DOZ HY EXL@LQ) RQZ KDMKNMGHIWKDHGRHLQ
SUP DY

BWWGHIWZ L@ LQNK WH\ HOUWNG LQJ 7 KH:  HIKWR
© DMJ 7 KMFKHP HR Z RINZ L@EHDQ P P HALYH
UDAQ) \FKHP H 7 KH( Q@K DQG0 HADFHWH
FRQGXPMG URDLUAK LOWR P P HIYHUDAQ) 1Q

QU HHIWAKRRYDOG P P HALYHUHDAQ) \FKHP HY
KDYH EHHQ SURYHQ VR LQFUHDH SURJ UHW/DQG UHDAQ)
DH/: KRBIFOWUDAQ) Z LOWNHSURIW LQWH
OWRQVDQG WYGHOVZ L@H SRHEL) LG-DAKFK D/
LGHOANV B |UHJOKLS DG EXALQ

. H YRADEX@U LQFOXGHV DJJUHYHG DOHQDMG
DGYHMW P P LJWDARQ LOWHFXIH GHRHYHG

P XGWFXOXWDDWP  LOFOMRQ LOGHSHGHORHDQG
YLPWP

<($5
( DWMUWR 6XP P HJ

,Q$ SUO\WMGHOWEH DR WXG LQJ 5 LFKDLG, ,,
IRPALQ) RQNA H WIFWIURP WHSD Z KIFK DIBZ V
| RUGHRBG LOYHXA DARQ R NH WHP HAKFK D/
SRZ HJ @ GFHWILP 1® DQGJHOGHU 6WA LQJ

H WIPWUDMHUWDQ Z KRBIW WP HIQVWDAZ HKDH
\KSSRUMG WYGHIWLOQ WHUXQGEHWEAQ) R
BKINHVGHDLH $ WARQ) XQEHWEAQ) R WHHWH
SBRNKDVEHHD EXLONQ

. H YRFDEX@U LQFOGH 0 DRKLDYHIIDQ
FROQIVIQI IIHQG\K \DAVIE GXSQFLVRXV
SUP RIHQWXWH GHRIDRY  GHFHMWXO
XQURAXSX@RXVDQG GU IMP DR

BWMGHIWHIG WH\ HOURQ 7 KH* RMLE 7 KLVXQWZ L@
EXL@ RQ WHFRQM VR 9 LRRUDQ ( QYOG GHRHWIRG
GFBWRY JRRG DG HYLODQGWH\KETP H ,WZ LODBR
GHYHES NQRZ B1E) HDQG XQEHINEAQ) R \WHIHDMUAY
R JRMLE QMDMUHWDAZ LO@SUHSIUH WYGHIVI RUWHU

W AHOMY WM WEWGHNZ LOMHQ\HHKRZ WLV
FROADIVZ LW P RGHO @ JRMF Z KHQH SBUQ)
HWIFWIURP 7 KH: RP DQLQYDMN

. H YRFDEX@U LQFOXGH QHDURXV P HODAQJ

WHSLGDARQ P LQCARXV LOH SQFDE®! HQLIP D
YHQIHXORWALAMP  DQJ WVSHIMUEHG

<($5
( DWMUVR 6XP P HU

,Q$ SUOWNGHONVFRP SBIMGD: UM 6KRW\RUHY
XQWB\WGHINKDYHU-DG DQ HY DI LQJ \KRWWRY DQG
XVHG WLYDV/D WP XOVIRURIDWQ) DQGLP SIRYLQ)
WHURZ QSIHHR Z RIN 6WGHIWKDHX\HG
WRKQLTXH/DQG YRADEX@Y VR \KWYKH DXGHIPHDQG
SXUSRHVR GHFUEH 7 KH KDYHGHYHBRSHS WHU
\GHIQJ DG YRAEX@Y 0QG ADWG WHUZ UMDY
IRFXMQ) RQZ KDAKH DHX\MQ) DQGWHH IHAAR WLV
WURXJ K SXCRMDARQ \HIMQPHIRP V \WV/BIDQG | RP

. H YRADEX@U LQFOXGHY UWXDO EHI XL
P DBYROIQWNRYLDO SLIRIXVHD  LOWP SHDM
P HAGW LOWPXWE®! EXR DQWWOQLARXY

BMGHOWILQNK WH\ HIUZ LW WYG LQJ -H\ @DQG

+\ GH 7 KM WIBZ VYGHIMVR HI DI HZ W \WH
9 IRRUDDH.D FRIGHIQ) KRZ WLVKD/OQ P STRARQ
KRZ Z WMY/Z UMM 7 KHWM VDBR DERZ VI RUMNMGHOW
R CFFHWP RIHAKOQILQ) YRCEXQY DvZ HODY

P RIHFKDIBQI Q) LGDAKFK DVGXSTAW KXP D
QDMUH [P EMRQDQGP RIDDN Z KIFK \MMVWHP XS
QFHD IRUWXG LQJ $ & KUMR D/& DRAQ <

. H YRAEDEX@U LOFXGHV REIXVADM GXDOW

WRIBRG W UBIHWMRQ WO\ IHWRQ DEHLDARQ
LOUGERXV HP LOHOQWGHSDYIW  LQLTXIW
SHFFDAARY
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( DAMUVR O D
<HDU DUH FRQWLQXLQJ WKHLU

KDY H RZ ?URI%UHVVHG IXUWKHU
JROORZLQI (DVWHU <HDU HRIYFSKHBYHISORURG LS 7/ by
Y.

RXU *OREDO WRSLF UHVHDUFKLQJ B L}Y RENTDw loORRGLQI Lw:
HFRVAVWHPV DURXQG WKH ZRUOG, 1OF g}ﬂp WYRW B DL I L HY X
UDLQIRUHVWY KRW GHVHUWYV DQ%g%%}%l\JNVFE‘ﬁ'&OQVVKH IROORZ \
6WXGHQWY LQYHVWLIDWHG KRZ DOW, \%GQDKC;IHJDFPQ,ﬁH\ ZLOO L

KDYH DGDSWHG WR VXUYLYH LQ WK \éWRI—E%\//L QPHRYY v iy sv
DQG FRQVLGHUHG WKH LPSDFWV JyK \WDﬁﬁpgg\%Fk\/lV[ls\gLR%\LQJ WK H

FDQ KDYH RQ IUDJLOH HFRV\VWHE%DVWLF SROOXWLRQ LQ RXU VF

FRQVLGHULQJ KRZ PRUH VXVWDL

0D W6XP P HJ KHOS SURWHFW WKHVH YLWDO H

<HDU DUH QRZ VWXG\LQJ WKHLU@&&QDO *HRJUDSK\
WRSLF RI WKH \HDU 6HWWOHPHQWV RI WKH )XWXUH 7KLV
HQJDJLQJ XQLW HQFRXUDJHV VWXGHQWYV WR WKLQN
FULWLFDOO\ DERXW WKH ZD\ ZH 69@‘@%%% WKH JOREDO
FKDOOHQJHV IDFHG E\ VRFLHW\ 7KH\ DUH H[SORULQJ

FOLPDWH FKDQJH DQG WKH JUHH QAR HMKE M F @ H MRHWP  <HDU
LQYHVWLIDWLQJ LQQRYDWLYH VRMPLEGVWRO FBRDWWBQW WRSH
PRUH VXVWDLQDEOH FRPPXQLWLAWX&EHLRIMVoMY BURHG WKH HYLG
GUDZLQJ LQVSLUDWLRQ IURP VXFAPHRRAR d- Y4 [dPsd\LRé DQRG H[SO
SODFHV VXFK DV 6LQJDSRUH DQGP&FLUKWRRE FDXVHV 7KH\ FRQVL
HIDPLQLQJ KRZ WKHVH FLWLHV DVYKHI QY |FP RLVwd LA H FKDQ

SUDFWLFHVY WR LPSURYH TXDOLWSBRIVWWHAKOPIE UHS - KW RILQF

HQYLURQPHQWDO LPSDFW HIWUHPH ZHDWKHU HYHQWV DQG
GHEDWH VXUURXQGLQJ FOLPDWH
<($5 VXVWDLQDELOLW\ LQLWLDWLYHYV
( DAMUVRO D, 0 D VR6XP P HJ
$IWHU (DVWHU <HDU EHJDQ WK<E@U:QM\QI%QFVE/(%%WFLQXLE‘;ZW\F/(:;EF
6WXGHQWVY VWDUWHG E\ H[SORULDQGJD\%{X/HV\;RPWB}g% FVF@,_JDWH LWV F
SAIRUA HIDPLQLOJ KRZ 2DWHY Ly, ¥ &Rl P Wk 0B pdbrvy /owh
DQG LFH VKHHWYV 7KH\ LQYHVWLﬁZJ? GE|_V|VI@§/I—\|A”<I-'|_|FLWVILR DO PLQL "
FOLPDWH FKDQJH RQ WKHVH HQYLU gEH WDQEHU'ﬁH\%KH\ 7L00
PRYHG RQ WR VWXG\ ULYHUV DQG W @ %ll_iRL{/Fl’_IVQWLDO UHVRXU
SN

FUHDWHG E\ HURVLRQ WUDQVSRUWDWLRQ B H H[SORULQJ KR
GHSRVLWLRQ $V SDUW RI WKHLU p(g)ﬁ:Q C VWBESETRWY, ri oLyL
FUHDWHG SRS XS ZDWHUIDOO PR % HYHORSP
WR KHOS WKHP XQGHUVWDQG WKEH SURFHV YROYRG

LQ ZDWHUIDOO IRUPDWLRQ
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( \RO D 0D W6XPPHJ

<HDU KDYH % ORRNLQJ DW
$IWHU (DVWHU VWXGHQWYV VWXGLﬂ%%X%(Q Gv RQ OLYLQJ

7KLV VWDUWHG ZLWK DQDO\VLQJ %NH§§6W\PW>QF {X,._RQ -DEN
+HQU\ 9,,, DV D {7THUULEOH 7XGRU$, DRG APE Y p PN DQG /*%74 SHF
i% ORRG\ 0DU\¢ 1H[W VWXGHQWV\A}ﬁ_EII_,HI—{/Vl/VRxg HL@IRUFH WKHLU N ¢

(OL]IDEHWKDQ (QJODQG ORRNLQJEE?_'Wd-I% L Qf QW UN TXHYV
HGXFDWLRQ SRYHUW\ DQG WKH RULJEQY % KWEVER 7 DU
(PSLUH )LQDOO\ SXSLOV KDYH Oﬁ@&)@%\/ KHow 7KLV KD
VXFFHVVLRQ RI SRZHU WR -DPHV - DQG,W E % %JXPHQW .
WKH 6WXDUW HUD 7KLV KDV LQFQXGRH®E P .FBVH VWXG\ RQ

WKH LQIDPRXV *XQSRZGHU 30RW

<
0D W6XPPHJ ($5

(DIMARO D

< ZLOO FROQWLQXH WKHLU FKURQRORJLEDO VWXGLHV RI

(QIOLVK KLVWRU\ ZLWK WKH (QJOLVK &LYLO :DU 7KLV

LOFOXGHV UHDVRQV ZK\ WHQVLR QWQ‘{;’%WWHUP DIWHU WKF
L

GHYHORSHG EHWZHHQ &KDUOHYV | [?8 YREOTBRP QR Qi VU LWDLQ
GHYHORSPHQW RI WKH 1HZ 0RGHO $BRWYyRLWKH &ROG :DU - 6WX(
%DWWOH RI 1DVHE\ DQG WKH H[HMXYW L RRUNKRRY 3ODQ DQRG GHYH

PRQDUFK /DVWO\ SXSLOV ZLOO SfﬁﬁNW@&LWG DW FDVH VW
&URPZHOOGCV WLPH LQ FKDUJH RI ‘(@Y oddidV RBH 6SDFH SDFH

3URWHFWRU LQFOXGLQJ KLV DFWLERYVQ & G7KHVH DUH FU
KHO'S V XGHQW WR LQFUHDVH

WKH ZRUOG WRGD\

)
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( \RO D\ 0D W6XPPHJ

< KDYH ILQLVKHG WKHLU .6 E\
J)ROORZLQJ WKH (DVWHU EUHDN 2 Q&FY & DM KB&H vKDSHG PF
%

V
SROLWLFV VKDSHG WKH 8. VWDU YW KWEHORVY RI HPSLUH
GHYHORSPHQW RI GHPRFUDF\ LQ WKHRG\VsREEDW DS G oLoHUVE 6
ZD\ WKURXJK WR WKH *UHDW SHIRUPLREWHR! WR KHOS VHH WKH L

DQG WKH SROLWLFDO SRVLWLRQ B%ZFB)PLJ_'QR;( RNU\ WRGD\
VWXGHQWY KDYH VWXGLHG WKH ,QGXVWULDO 5HYROXWLRQ

ORRNLQJ DW 5LFKDUG $UNZULJKWC¢V &URPIRUG 0LOO
DQG XUEDQLVDWLRQ DFURVYV %ULWDLQ
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'XULQJ WKH VXPPHU WHUP .6 SXSkQP$5KDYH
IRFXVHG RQ JHRPHWU\ GHYHORSLQJ WKHLU

XQGHUVWDQGLQJ RI " VKDSHV DQG,&U'R/%%Q/“N'&E% V%&SLOV KDY H
FDOFXODWH DUHD DQG SHULPHWHl\JNRﬁEESWIé%\/ EW)&C&QI-(I)%VM)fWLQ
KDYH SUDFWLVHG DSSO\LQJ IRUPXPB\X/I—Y\(%@HL’JI\H_QQ‘]JHGFHWD 7KH\ KL
VKDSHV DQG KDYH ZRUNHG RQ VHOMFW b Qy\ WK PWY poG JUDS
DSSURSULDWH PHWKRGV ZKHQ VRq:Yd_&l-_JX%LbI%\}ELCbI-‘bPlyQG FRPSDULQJ

WKH PHDQ PHGLDQ DQG PRGH
W KDV EHHQ SOHDVLQJ WR VHH VWXGHQWV JURZLQJ LQ

FRQILGHQFH DQG DSSO\LQJ WKHLU VR/D%K/HEIQMVéF%DVLQJ WR VH
NQRZOHGJH DFURVV GLITHUHQW W%%"d:IYGHQFH DQG DSSO\LQJ WK

NQRZOHGJH DFURVV GLIIHUHQV
<($5

6RPH VWXGHQWY KDYH DOVR EHHQ LQWURGXFHG WR
3\WKDJRUDV 7KHRUHP DQG WULJRQRPHWU\ 7KH\

KDYH XVHG WKHVH VNLOOV WR ILQG PLVVLQJ OHQJWKV DQG
DQJOHV LQ ULJKW DQJOHG WULDQJOHYV DQG KDYH EHJXQ
WR VHH KRZ GLIIHUHQW DUHDV RI PDWKHPDWLEV
FRQQHFW ZLWK RQH DQRWKHU

,W KDV EHHQ SOHDVLQJ WR VHH VWXGHQWY JURZLQJ LQ
FRQILGHQFH DQG DSSO\LQJ WKHLU PDWKHPDWLFDO
NQRZOHGJH DFURVYV GLITHUHQW WRSLFV
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,WEHHD DUDD EXV ILCDOFRXSBIR WP VIQ
0)/ 2XU< FOXVKDHEHD ®GDQQ)
YRAEX@Y RQWHVRSIE R \AKRROJIYIQY
WHURSIQRQVRQ\KEMAN \D LQJ Z KDAKH
R RAVR BMWRQV Z KDAMHUXQIRP GR\V
O\H WH\FKRROXGV X\QJ P RAEOYHEV DG
Z KDANQGR | AOMMH SORHKDY/

<($5

2 XU< HU  \WYGHWKDYHKDG WHUI LRI
LOR WHVRSLE R KHIBM \D LQJ Z KDAKH HDWV
DOGQUQNVR R KHDOM\ DQGZ KDADRAYLWHY
WH R 7 KA KDHEHHD VX KVWR \BIDI CERXW
D® HIWVDGVR X\HP RADDYHEVWR GHRUEH

Z KDAMH FRX@ RUNKRX@ GR R EHP RIH
KHIOM)

(\ :

<($5

,Q<HU RXUMMGHOWDHIERXVWR KDYH
WHUILXVBYMR DQH [P Z KK KDVEHHQ D
SUFHBWH SHIHOAH 7 KH ¢yHH SHIHDRHG \WH
\UHW/DOG WP H SURKKUHWDAI RAVZ LW DG
Z HKDHH SRUHSKRZ Z HDMH QHG\R
NQRZ \RP HALQJ 1O RGHMR EHCEGIR
U-BLRGFHIMIQWRHNQGVR FROAMRYY : H
CR KRSHWDAXMGHINZ L@ LOG IMDX\HXO

H SHIHOPHWR \HHZ KDAWH HOG SRONBR\V
OH $ * RZ WO LOBHAVYHY 1P SRUEDW
KHHe Z HDZ D VHIFRXUDI HWXGHOMR
DERSVWNHP LOGHAD/GHFUEHGE! 1 HBRQ

0 DQGHD ¥ QHYHUBRH , HWHUZ LQRU,
31D}

-~

0 DAVRQ6

w 2 QHU%
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7KMMP RXU<HU  \WWMGHOWKDYHH SERUHG WH
P R@GR ) LB 0 XUE 7 KIVH AMQ) SURWAV
H SRH/KRZ P XMF EUQI VIRUHAR QH LQ OHIHY
DX@HPHHP RARQY DG HOKDOAH/WH CPARQ RQ WH
EL) \FUHD

7 KURXJ KRXVIMH XQUWNMGHIWKDYHXQFRYHHS NH
FRP SRIMRQOIDMKQTXHXLGE! + RDZ RRG
SURHXIRQDY 7 KH KDYHIRPXHE FRHD RQ

/ HW RANZ UHFXUIQ) P XMFDOMHP FAKDAHSURHOWY
\GHALF FKDLIRMY SORHY RULGHDY ONHWHLFRQIE
\Z R CRMWQMRQ EXX@HIIQ-[¥ V 7 KH KDYHDGR
H SBRUHG0 IA\H P RALQ) DWRKQTXHIUHTXHO®

| RXQG LQ FOWRRQVDQG FRP HAH/Z KHHWHP X\F
SUH\HD P DRKHVDQGP LP LEVSK\ FOCP RYHP HOWRQ

AUH

2 XUFDWRRP \BREI KWKDAKLQHS D@ KWRQ
GIHYXAW (P FRP SRHY WIAQ) KRZ P DXMJ
RUAKHXDRYEXLES \K\EHH DG DR RSKHH

$ BQI \CHWHUWIHRUAANFDODQG KIMRUFDOGANFRYHY
WMGHIWKDYH GHYHBRSHS WHUSUPAFDONH. ERDLUG DG
HOP EGI\NQ 7 KH KDHSHIRP HGLQIP RXVILE
P X\EWHP HV/ \KFK D/-RKQ:  L@IP \¢ICP RXVP 0OQ
WIHP B/ KHSIQ) WP EXU@ FRQLGHIAHIQ WHU
SHYIRQDOSHURWP DQFHDQGWP LQJ

<($5

7KMMP RXU<HU  \WYGHOWKDYHWMSSHS ECFN
IORWH  VWRH SRHWHYLEIQWZ RUGR
YVBRS 7 KLVH AMQ) P X\E SIRWANAYH/GHS LOR D
GHIQQ) HDR %MK PXOMUDCKIMRY  KHSLQJ
VYGHINXQEHINEQG KRZ. \RADCDQG SROAFDOKLW
\KCSHGWHP XMF R \WHG-HDCH

$ FHOADORFXVZ DAKHICP RXV %DMBIR %SRS 7
WH®D HXA FKOWNIYDDY EHA HHQ %XUDQG
2 DVWDNFCSWUHG WHQDARQVLP DI LODARQ

7 KURXJ K WWLVARQM WAYGHINKDYH DQDO\HG KRZ

P HAD U LRQDOGHMAKY DQG FKOWFRP SHAINRQ

LQI OHOPHE WHP X\E LQGXWA DG WHOD) HFXAOMUH

$ BQI \LCHWHUKI\RUIFDODQG FXGYUDOUAHIIK
NGHIWKDYH GHYHBRSHE WHUSUIPAFDCP XMADQKLS
7 KH KDYHEHHQZ RINQJ DQG UHKHIMQ) WHLFRQLF
DOMP : RQGHZDDE 2 DI GYHBRSQ
WHUN.@YLQ LOWAXP HQBOSHURWP DQFH

<($5

7KMMP RXU< HU  \MGHOWKDYHEHQ H SBRUQ)

WHSRZ HIXCKIWRY DG J GEDOQOHFHR! + LS

+ RS 7 KLVSURMPAELYHVLQR WH FXOMUDCELLW R \WH
JHOH WIAQ) IWURRWVEDRNWR. V1 HZ <RIN&IW
Z KHH\ RXQI FRP P XQWHVX\HG FUDRW \R LHWERQG

R KO LQ) \RALDCDOG HARQRP LF FRQAWRYY

$ FHOAMDORFXVR RXUMMG Z DV - . RROF HFDQG
KIVOIHQED $XIXWV  EDFN R \FAKRROSDUW DV
6HZ LAN$ YHIHIQWHYARY  6WGHIWKDH
GOHGKRZ KIVIQQRYDAYH P HIY JR IRXQG
WHKQTXH DROMY DQGH WRAQ) LOWAKP HMD
AXP EUDNZ @G WHIRXQEDARQ IRUKLS KRS

FPXQMH ' -1Q) EIHNQ) DGO &1QJ

$ BQI MCHWLYKLKRUFDCFROM WMXGHONZ L@
GHYHES WHUSIPAFDCP XMADQKLS B\ UHKHIWQ)
DQGSHURP LQ) WHIFRQF 6WD) 5( B ' U' WK
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( DAMUVR O D,

7KMMP < KDHEHHQ GRNQI DANHLP SRUBFHR
WRULVIURP CRIRWWHZ RUG DQGKRZ \WHHLP STFW
RQ ERW UHDJ LRXVDQG QRQ UHD LRXVSHRS®! 7 KH
KD/H GRNHG DAXRUEVMDAKD/H\KCSHG WHKLRY R
UHDJ LRQ DQG DOR GR\HG DAKRZ \WHH WRUHAMD
LP SCPASHRSBIVRAD WURXI K | HXAYDYDQG RHU
UHD LRAVMBEMRQY 6WGHIWKDYHP RYHSRQWR
GRN.QI DAZ KDAMA/ONHWR EHUHD LRXVIQ WH\RAHN
WD 6WCEHIWKDYHVHHD IHI LIRQVILRP D\ RXQJ
SHIRQW/SHYBHARYH LOFOAQ) WHPXWRP VIQG
SURMFHADARAFXULQ WHUHYHY @) @/HVD/Z HaD/
\GHADORAFDIRQY

0D W6XPPHJ

7 KMMP \[Z WYGHINKDYHWHUI LUXNQRRGXPARQ
WR' KO LIF IHDIRQVYIDDWYG IQRGINKIP 7 KIVLY
RQHR WHQZ W RU@55 HDJ LRQVDQG KD/DEL
IRFXVRQKRZ  SHRSBIWHDAHIFK RWHU 6\WGHOW
GR\HG DANHRUI LOVR WH UHDI LRQ DOG WHWDEMRQY
Z WWLQ WINDNFDQ EH\HH LQWHS . WRAD 7 KH
KDYH DBR GRNHG DAVHYAY DY WDADH FHBEUDMS Dv/SOW
R WILVUHDILRQ

<($5
( DIMUVR O D

< \WYGHOWVKDHKIGWHUMRQG:  RUG5 HJLRQ
IRDVIKOMMP  Z W DWXG LQR,\OP  6\MGHIWKDH
GRNHGLOR WH AL HHAEWGRKHVR \OP DQGKRZ
WLVFCP HOERXAWWH  KDYHOOR EHJ 0 GRNLQ) DAWH

WDEMRQVZ WLQ \WWH UHDI LRQ DQG WH | HYAYDOWDAZ H

FARVWHAHBEDMGLIQWHS . 6WGHIONVKDHBRN\HS DV

Z KDANKDCSHWH UHDI LRQVDQG KRZ. IVKDYGHYHBRSHG
RYHUWH FHQMUHY 6WGHOWWHD Z HOARQWR EHILQ
GRNQI DAZ KHMHURUQRAP RUIDDA DG M IRQJR
KOQG LQ KDQG RUFDQ EH\ESO.DMG

0D W6XPPHJ

7KMMP < Z LQEHZ RINQI FURW FXUIFX@UZ LW
+ IWRY WH Z LOEHILQ BRN.Q) DAKHSHIHPXWRQ R
WH-HZ \K SRSXOWRQ EHRIHGXUQ) DOGOW:
7KH Z LOFRUGHUZ KDAZ DVGRQHVR SHYHX\MWH
-HZ NK SRSXOMRQLQ* HP D) DUGKRZ WLV

LP STPMG WHUUHDI LRXVYLHZ SRONB\XGHNZ LODOR
FROUGHUWRWH SHRSBIZ KR KHSHG WH-HZ \K
SRSXMMRY DG \WHLP STRAR WRHZ KR AGQRW
KHS 7 KH Z LOFRQFOGHE! GRNQI DAKRZ -HZ MK
SHRSBIUHBRQGHS R WH+ REFDAW

<($5
( DIMUVR O D

$ IWUWH( DIMJEUHIN<  KDYHP RYHGRQWR GRN DV
WHUI LUYABXUH UHDI LRQ SDWR WH\KRWWFRXUH* & 6(
Z LW DIRFXVRQ & KUMADQW 7 KH KDYHBRNHGLOR
WHRWILQVDQG KIMRY R & KUMADQIW DQG WY/
GHYHBSP HIWRYHUMP H 7 KH - KD/HGRNHG DAKH
SUIREGP R HYLCDQG WHLP SCRWKLYKDVRQ UHDI LRXV
EHIHVHYDQGILQMK R B\ GRN.Q) DANHAHDG
G-DM R -HXVDQGWHLP SRUBFHR \WWLVI RUWH

H IMMOPHR WHUHDI LRQ

0D W6XPPHJ

7KMMP < Z LQILQ\K GRNQI DA& KUMADQW DG
P RYHRQWR WHUILQDCP RUXEDHG\RSIF R \WH

FRXUH IHDARQKLSVDQGICP LOHY 7 KH Z LOBRN DV
WHCDMUHDQG P SRUBQFHR WHP DD HAHP RQ,

BRG Z KHKHJRUQRAMVVWADUHBYDONREA 7 KH Z 1@
GRN DAKMHDMUHR ICP .OHVDQGKRZ WILVKDY

FKDQJ H5 RYHUWH\ HDY/DQG Z L@EHI LQ GRNLQ) DV
JHOGHUHTXDDW DQGWHLP SCRAKDAHD LRQ KD/XSRQ
WLV
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Y%R®RI\

<HU \WMGHIWKDYHFRQAQXHS R HP EHG\WH
IXQEP HQEYR \AHFH DARWDOAAASTOHY

,QEIR®I\ WH KD/HH SEUHG YDUDARQ DG
FOXILFDARQ GOLQIQ) CERXW 1 $
LOKHIMIFH DG WHURBIIHH/SDY 1Q
GHMP LQQ) FKDIPAMIMARY 7 KH KDHDBR
LQYHXA) DMG QDMUBOHDRWRQ H WORARQ OXG
KRZ \FLHOMXVFOXI\ @Q1Q) RUDQWP V

& KHP MM

JQFKHP A \KMGHWKDYHWYAHS WH ( DK
DOG DR RSKHH GOLOQ) CERXVNH WAKRMUH
R \WH( D WHIRP DARQR QLIHHINRN
WSHY WHH WIPARQ DG U FO R P HEY
DOGKRZ WH( DK VDR RSKHHKDV/AKDQI HG
RYHUWP H 7 KH KDHDOR H SBUHG\WH
FDAVDQG HIHAWR HYLLRQP HQECAKKHY
\KFK D/DUSRBWRQ ARG UNQ DG FIP DM
FKDQIH

3K\ RV

,Q SK\ PV WXGHIWKDYHLQYHXM DMG \RXQG
DG @ KWODLQ) KRZ \RXQGWDYHY
WURXIK QLIHHWP HAD KRZ \WHHIUGHMAW
\RXQG DOGKRZ @ KWEHKDYHAKURXIK

UH ORARQ DQG IHUPARY 7 KH KDYHDOR

H SERUHG FRERXU GIRMHVDOG WHZ DrH
SURSHWHVR @) KWIRG \RXQG

<($5
( DIMUWR 6XP P HJ
%dR@®J\

<HU NMGHIWKDYHFROMXHG\R GHYHBS

WHUNAHNLF NQRZ G5 HORIRWELRBI\
AKHP A QG SK\ MFVWILV\MUP

,QEIR®I\ WH KD/HH SERUHG ELRAKHP [\
DG QDH GDLQIQ) CERXWSKRRX QMHL/
UHGLLDARQ P HEERDP DQGWHURBIR

HJI\ P WIQ@MQ) RUDQ\WP V 7 KH KDYHDBR
\WYQAHG SDMRIHDV YOFAL.QHYDOG DOAELRWEY
GHYHBSIQ) WHUXQEHMEDAQ) R KRZ
QFDH\SUHIG DQGKRZ WHERG GHHXGV
BAHD L) DOWNQ HARRQ

&KHP MM

JQFKHP WA \YGHINKDYHLQYHM DMG

( DNG/R FBV LOFOAQ) WHZ DM URFAN DQG
FOERQR FBV 7 KR KDHH SBUHS

Z HDNHIQ) |RWQRUP DARQ DOG | RO XHY
GHYHBSIQ) WHUXQEHIEDAQ) R KRZ
QDMUDOSURAHXHAKISH RXUSOCHADDG U FO
NH P DMIDY

3K\ MRV

,QSK\ \IFV WGHIOWKDYHWNAHG Z DYHY
IQFOAQ) @ KWIG\RXQG 7 KH KDH

H SBUHGIHORARQ UH UIPARQ DQG G
GOOQ) KRZ QKWEHKDYH/DQGKRZ [P DJHY
DHIRP HG DvZ HODVLQYHA DAQJ \WH
SURSHWHVR \RXQG Z DH/DQG Z DH\SHHG
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YRBRI\

<HMJ NGHWKDHEHI XQWHU* & 6(

BAHPH WXAHKMMP  EXLOLQ) DARQ
| RXQEDARQ LQ ERM EIRBJ\ DG FKHP L

QURBI\ WXGHONVKDHWNAHG& HD
WRBI\ GOOQ) CERXVFHDWAKPMUHDG
IXQPARQ \SHADDMG FHIY P LIFRFRS\ DG
\WH QLI HHOAHVERE HHD SIRNDY RAF DQG
HXNDY RWE FHY

&KHP M

JQ&KHP WU WH KDYHH SRUHS$ \RP LF
BWKPWUH DQG WH 3 HIRAF 7 CE®! GHYHBSIQY
WHUXQEHWEDAQ] R DRP V HBP HOW

FRP SRXQGVDQG \WHGHYHRSP HOAR \ALHNILF
P RGHYR WHDRP  $ RQINCHWLY \WGHW
KD/HFRQAQXHG \R GHYHBS WHUSUIPAFDODOG
DODO WAOW@WMURXI K DUDQIHR UHTXLUHG
SUPWFDCIPRMEY KHSLQ) SUSDHWHP 1RU
\KFFHX/DN & 6(
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B\WWGHWKDHEHHD X\MQJ DP L WIHR NQRZ 1) HDQG SUPAFDON.@\R
FU-DMDFRBXU FKDQILQ) P RRG @ KW7 KIVIQFOGH/®OLQQ) CERXW
WP EHY SOWFRY FRP SX\WWU DGHGGHLIQ FRP SX\WU DIGHS P DQXICRMUH

DG HBRARQEY

<($5

B\WWCGHWKD/HEHH X\MQJ DP L WIHR NQRZ 1) HDQG SUPAFDON.@\R
FUDMDQ HR \BHINHJ 7 KWVIQFOGHVEXI@IQ) RQNQRZ B3] HOERXW
WP EHY SOWFY FRP SX\WWU DGHGGHLIQ FRP SX\WU DIGHS P DQXICRMUH

DG HBRARQEY

<($5

BMGHOWKDYHEHHD EXLAQ) RQ SUHYLRXVSUIPAFDON.GN\R G-P ROWDM
NQRZ BG) HDQG XQGHWERAQ) R P DMIDY SURSHWAVDQG

P DQXICAMUQ) SURFHXHY 6WGHIWKDYHX\HG DYDUHN R KDQG WWROWR
CFRXUDMD P HDKUH P DN RXAWDQG P DQXI CRMUHDFRP E NRLQAVKRX\LQ)
NRQADQG @5 NRQN

7 KH KDYHDGR X\HG DP RUHUMR FUDMDP RUAYH DQG \WCRQ NRLQW
DRQJ Z I GDOQ) KRZ R SHZ WUFDXIQ REMPVS @WNGHIWKDH
UHYLAWG KHDO DQG\DHN Z IMLQWHZ RINKRS HQXUQ) \D'H SUPAFH
GXUQ) DOR WHVBRVXQGHENHD



JRRG 7THFKQROR.

<($5

B\WMGHOWKDYHEHHQ GDLQ.Q) CERAWOHZ RINQJ
SUPMNFHVIQVROLQ IRRG\OHA DOGK\ JIHH

7 KH KD/HIRPX\HG RQ Z MHIRRG FKRFHVGRNQ)
DAWH HDAZ HOJ XLGH WHEHQHIWR! HFDAQJ D
WDQIHR 1UKWDQG YHI HEEGY WELAK

FOUERK\ GDM/DQG®BZ | DAP HDANFKRIEHY $ VSOW
R WHUDXHXP HOWWH KDYHFRP SBWMS DWP H
SOQZ KIFK WH KDHX\HG\RZ RIN
LQE-BHIGHOW® LQ D DXEXHE SUIPAFIOBIRQ

7 KH KD/HGHYHBSHS WHIRTZ Q) SUIPAFD
\N@Y FKRSSIQ) XMQJ EUGIHDQGFOZ  X\HR
SOWR WHFRRNHU P 1] LQJ DQGARP ELQIQJ HJ
|@SNIFN \KCSLQJ DG IRWP LQJ Z KHDP INQJ
URFAN FONHVDOG WH\DHKDQGIQ) R P HDAHJ

SOP HBQ FKLIENHD QXJ JHV

<($5

<($5

BWGHINVKDYHH SEUHG Y4IMIK DG, QADD
& XINGQH DG WIRMRCOOGA\KH/DXRADMG Z LW

QUHHNHIIRQY 7 KH Z HOARQR LQYHWAS DM
Z KHHIRRGFRP H/ILRP  |RRG SUIRYHJDQAH

GRNQ) DANMHP INQJ R SDXD NP FKHRHDQG
\ RIKXUW7 KH  KD/HWYQHS EDRMUIDD

FROAP LCDARQ DG IRRGSRAMRQQ) 7 KH KDrH
URHDURKHG YHI HRIDQMP  1RPXALQ) RQ UDRQY

Z K\ SHRSGIFKRRHWR EHRP HYHJ HEAIDQV WSH
R YH HEUDOV DOMODAYH SLRMOQ \RXUAH/DQG WH
QAMRQDOP STFDARYY $ VSOWR WHU

DXEXP HOMMH KDYHFRP SGWMG DWP HSDQ

Z KIFK WH  KDHXVHG\R Z RUN LOGHBHOGHOW 1Q
D0 DXHXHE SUTRAFDOBARQ

7 KH KDHGHYHBRSHS WHIR@Z 1Q] SURAAID

BWXGHQWY KDYH FRQWLQXHG W RNEXHKRSEQRAYQNEIH HIRGFY. \OH

NQRZOHGJH RI VDIH ZRUNLQJ S U BIRGHEN ERHAHYWY WERHRM/EREI CHH
IRRG VDIHW\ DQG K\JLHQH 7KH\ RENRQWNDP RO B 8 L 1) FRP EQQ)

QXWULWLRQ ORRNLQJ DW WKH | XQ&EKHR@ GIRRRIN WU PH My L Q
WKH ERG\ DQG WKH IRRG VR XU F HWGRWNXAIRINCQ) iDRSIEDG DD
7KH\ KDYH IRXQG RXW DERXW ZK BOWKIQIPZ4W PE/HMNEDYRKAGAHINA
FDUERK\GUDWHY DQG IDWV KDYH RQ WKH ERG\
HQFRXUDJLQJ WKHP WR PDNH ZLVH IRRG FKRLFHV $V

SDUW RI WKHLU DVVHVVPHQW WKH\ KDYH FRPSOHWHG D
WLPH SODQ ZKLFK WKH\ KDYH XVHG WR ZRUN
LQGHSHQGHQWO\ LQ DQ DVVHVVHG SUDFWLFDO OHVVRQ

7KH\ KDYH GHYHORSHG WKH

IROORZLQJ SUDFWLFDO

VNLOOV FKRSSLQJ XVLQJ EULGJH DQG FODZ PL[LQJ
DQG FRPELQLQJ H J IUXLW FUXPEOH VKDSLQJ DQG
IRUPLQJ ZKHQ PDNLQJ VFRQHV SL]]D SLQZKHHOV
EUHDG SL]]JD MDP WDUWV DQG WKH VDIH KDQGOLQJ RI
PHDW HJ VDXVDJH UROOV FDNH PDNLQJ PHWKRGV
PDUEOH FDNH 7KHVH SUDFWLFDO VHVVLRQV KDYH EHHQ
UHLQIRUFHG LQ WKHRU\ OHVVRQV VWXG\LQJ WKH
IXQFWLRQ RI LQJUHGLHQWY ZKHQ PDNLQJ EUHDG

SDVWU\ DQG FDNHYV



) RRG7 HKQR®J\




HV

<($5

7H[W kO

<($5

,Q7 H WBV 6\WCHIWKDYHEHHD GDO.Q) DODERXW ,Q7 H WBV WMGHOWKD/HEHHQ XMQJ DP L[ VMUH
WHEDIFVR \M WBV Z K\ Z HBOD IWQ\FKRRO R NQRZ G HDQG SUPAFIONOWR GALI QDG
D0GZ K\ WVIDIP SRUEONIH\N@Z HKDHIGR P DNHDPXKIRQIQSILHG B\ DRKDUIRMIHP RVR
EHH GDQ) CERXVKRZ \R GRLJQ OGP DNHD WHUFKRFH 7 KH EHIDQE\ GDQQ) P RH
SIRGXPWLRP WM WBV LQWHIRP R D G) [EUF CERXVWMHWRKQIFDOUGHR W WBVDG

SKRQHWEDG + DG SDQMS DG GHFRIDMS Z W D XQEHIMAAQ) KRZ | CEURVOQG I LEUWHVDMHP DEH
EGAN SUQAP DEHE\ HIFK WYGHINEH R BRG WH SURSHWHYALTHIHQNCEUFRVKDYH 7 KH

FROVAKPWG XMQ) \WH\EZ 1Q) P CFKICH WMITHG WHQ FRP SBIMG DGHLI Q SURFHWR WHURX\KLIRQ

Z W UFHDQG I LQNKHS Z WK KDQG \HZ LQJ GDRQ KRZ \RWH G HICEUF DG ADWSDAMAL.0D
| RUMHUFRX\KIRQ 7 KHPX\KIRQVZ HHWHQ P OCH

<($5 LQG-BHYGH® XMQ) DONHWOYWH KDYHEDOW
RYHJ. 6 \RIHKHJ

,Q7 H WBV \YGHONKDYHEHHQ DGYDQAQ) \WHU

\N@ WH KDHEHIXQE\ GDQQ) KRZ R

\AUHHR SUQANDIG GRLJ QDAY WNQ) ED) XMQJ

WHH NLONR WHQ \FUHHD SUQARQIR | CEUF

CSSONXHWHUGHL Q ROR WHUI CEUF ED) 0BG

\Z WWRI HKHURQ WH\HZ LQJ P OFKICH EHRWH

ILQN\KLQJ Z M P RUHDGYDQRHG HP EURGHY

\WAKH/DQG\DHD X\MQJ DR LURQ
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