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&YFDVUWF 4VVN N B

' XUQ) WH SDW  \ HDY \MJ QUIEDQAFKDQJ HV KDYH EHHQ P DGH 1Q 0 DX . XQNDYDQ Y@ H WURXI K WH
IP SBP HQEMRQR SHRS®! XVH XOFKHP HV DQG \RFIDIDPRMWA

BKUHHGKDU $QD 7DZGH* P 9INDV6DQIND DBQ) Z MY YDURXV J RYHUIP HQWFKHP HV KDYH SO\ HG D
FUXFLDOR®! LQWHVH [QUWDWYHV XQEHUWH JXICDGFH R 6KUL 9IGRG 7DZ GH

7R HYDODM WH [P SDFWR WHH HIRW RQ WH M@IHY TXOMW R @H LGFRPH DQG HP S® P HQW
RSSRUMQWAV D \SHFIDOXYH ZDVFRIGFAWGE\ DWDP R WXGHQNSXWAQ) 0 DWMUR! 0 DQDIHP HQVY
6WGEHV GG B\ $WIWV3UR 3UHHW. DXWKINIURP 379$5V QUM R 0 DQDJ HP HON9 B! 3DUBI 0 XP EDL 7KH
WDP R \XYHRY ZHH . RPDO$SGP DH SXKINAK %UH +UMKINAK -RO 9 HEDQABDD 9 HEDQN\VRDNDU
6KYDP 5DVDOSMKD . KDQEDU DB! 1 DP UV 1. D] DU 6DUD 9 DVBN 6KYDP %FKDUDQG -U & BINO DQEDU
6DOVDNDU

7KV W¥G DGRSWIG D GHVFUSWH UHVHDUFK P HWRG DQG IRFXVHG RQ YDURXV SDUDP HWMY ICFAGQ)
SIUEXWMUH $QPDO +XVEDQRY (GXFDWRQ +HDAMFDUH %RIDV +RMQ)  IDFIOMV ,Q UDMAKRMUAH
DP HQWAHV DQG 6RFIR & XAMUDA DAY/ 4 XDQNRMYH GOV Z DV FRBIFWIG WURXI K \VXUYH P HWRG DQG WH
VRROX\VHG Z DVD TXHWRQLDILH 4 XDOYIMYH CDVD Z DV FRBIFWG WIURXI K REVHYDWRQY DQG LOMMHZ VZ W
NH  IQEMGXDO VXK DV WH WDRFKHUIURP WH =1@ 3DUMKDG VFKRRO DQ DWIMBQAR $URI\D . HED DQG
HPSAAHWV R * UDP 3DFKD\DW 6HFRQEDY GOV ZDV JDWHBHG [WRP \RXUFHY @NH WH 35% WHSRW
H* WDP \Z DUDNSRMWODAQG P\ 6 FKHP H SRUZO

3UP DV GDWD ZDV FRBPMG RYHUD SHIRGR  GD\VIWRP 0 DK WR 0 DFK
WURIK D YWMAR WH  KRXHKRGV DFURW WH VI H | DFIOIMMG B\ WH 1* 2 7KH GDV ZDV
DQDO] HG DQG LOLI KW\KDQEH SUNVHQOMG VR WH 1* 2 1 RUIXUWHUFRXWH Rl DFWRQ

379$V QMMM R 0 DQDIHP HQMY JUDW XOWR 6KUL 9LYHN 7DZ GH DQG 6KUL 91DV 7DZ DCH 1URP
6KUHHEKDU $QD 7DZDGH * WP 9INDV 6DQIND . XQDYDQ IRUJIMQJ MY RSSRWMQW \R FRQGXFW
WH \XYH DQG LOMUDPZ W YIQD) HY DERXVINH [P SURYHP HQALQ WHU@ HVAMB! DQG H SHAEMRQY | RU
GHYHBSP HQV



$QUDVDKHE 7DZ DGH* P 9INDVEDQID $7F 96 1* 2 DQG379$5V, QMMM R 0 DQDIHP HOWV
FRIERDWG RQ D UMDUFK WG 1RFXVHG RQ. XQ\DZ DQ9LAH MJQQ) D 0 HPRDQGP R
8 QGHWEQAQ) |Q' HFHP EHU

WARH IQWDWY WH BMDWFK ERM SDWAV KHG D PHMWY \R GVFEXW REMPWHV
PHNMRGRBIIHV DG H SHAMG RARRPHV 7KH 1* 2 JHHRAO® FRHHG WDQSRUIMRQ
DFFRP P RGDWRQ DQG IRRG H SHOHV IRUWH UM-DUK YW (GVADWY)  WHU GHAFDWRQ \R
| DAV WY FRIDERIDARQ 7KLY FRIDERIDWRQ EHVE HHQWH 1* 2 DQG RXU,QIMM LV | REXVHG
RQ FRIGAFWY UAVFDUFK 1Q . XQ\DYDQ VA H Z W WH JRDOR DWHWIQ) WH [P SDPWR \WH
GHYHBSP HQAQUDWYHV XQGHWEINHQ DQG P SBP HOMG LOQWH @I H Z W DQDIP R HYDODW WH
HIHPRYGHWR WHH IQUWDWHY

Yo¥a



BKUHHEDU $QD 7DZCGH * P 9INDV 6DQID HWEEQKHG 1Q KDV VBNHQ YDURXV [QWDWHHV
WRZ DBV WH XS@W HOMDQG ZHIDWH R WH @FDOFRP P XQW 1Q WH . XQ\DYDQ @I H I(FOAQ)
FIRJ DV DQG \RDUSDGHOQMI@MMRY/ URDG FROMKXPUWRQ HEXFDWRDOGL MY DWRQ KHDAMFDUH DQG
\DQUMRQ [P SIRYHPHQN DQPDO KAVEDQRY HGXFDMRQ WMBFRP  IQUDVAKRMUIH DQG GDP
FROMKPWRQ | RULLLL DWRQ VR CDP HD |HZ

Q1RYHPEHU BKUHHEDU $QD 7DZGH * P 9INDV 6DQWMD P DGH D SURSRDOWR 379$5V
QXMYMM R 0 DQDJHP HQAMR DWHW WH [P SDPAWR WHVH H IRW RQ YDURXY DVSHRFW R YLD HW
TXOOV R @QH IGFRPH HP SG\ P HONVRSSRWYQWA DJUEXGMW DQP DOKXEDQRY  HEXFDWRQ
KHDOMFDW EIRIDV KRAIQ) | DFIOM 1QUDVAKAMUH DP HQWHY DQG \RFIR FXGMUDOI DRVRY DQG
IGHQM [ XUWHUGHHGY BDAQ) VR DQO 2 8 WIQGHG Q' HFHP EHU IRUD \KYH. \R EH FROGFEWG
B\ WQ WWGHQV XQGHU WH JXGDGFH R D ) DFXWV FRREWU IRP 3798V QMMM R
0 DI HP HQWV

7KHBE\ DQ,P SDFVSWHWP HOABXYH ZDVFRQGEWMGIRP 0D \RO D\ E\ DWDP R

YGHQN BIGE\ $WIV3UR 3UHHW. DXVKINIURP 379$5V, QUMM R 0 DQDI HP HQW/( [ KDXWAYH GDVD
Z DV FROPWG WIRIK \WYH DFIRW  KRAHKRTV \HIPHOMG IQR  Z DAY REVHYDWRQY DQG
LOMYHZ VZ W NH. [QEMGXDE DG LOMMMRDOHSUNVHQBMYHY 7KH FRBPMG GDVD Z DV YDIEDMG
DQDO] HG DQG SUAMHOMG R WH 1* 2 Z W WHFRP P HQGDWRQVE, WH WDP

7KH WXG. LOMQGV VR SURYIGH DQ 1Q GHSW DQDOWY R HDFK DVSHPAWDQG WH HIRW PDGH B\ WH
1* 2 WOMQ] Q) WHU SUWHQVFRQGWR) SDWHLDY DQG WHU [P SDFWRQ WH FRPPXQW %
FROFHOADWY) RQWHH | DRRY WH WM-DUFK DVSIUAV\R IGHOM. WH ARQ) SRIQN REWBF®N DQG
SRWQIDIDUDVR HKDGFHP HOMMHUIHE. GUHRWD) | X\WWUH LQWDWYHY DQG SRTFLHVVRZ DUBV | RAMUG)
KROME FRP P XQW J URZ W DQG Z HIDUH

Yo%a



. XQDYDQ 9L@IH GHWBIG 1Q WH \FHQE OQBWFDSHV R ' HYJDG 7DD 1Q 6IQEKXGX ' IMAEW
\SDQV/ KHADUA DQG KRAHVDIRXQG  IDP IOV WVDSSUR [PDWMD  NEBP HMY | RP
0 DKDUDVKADVFDSMIADQGRYHU. NPVIRP ' HYIDG 7KH GHDUAWIRZ Q 5DMSXULY NP DZ D\

. XQDYDQ FRP SUMHV \HYHDOZ DAY HDFK UHSUVHQAD) FOMMY R KRXHV \SWDG DFIRW KLO®

UHIIRQV * DRWDQZ DGLVHYHV DV WH FHQADOKXE DQG LV WH P RUAGHQHD SRSXOWG Z DAL Z WK
DADFHQNYRXGEKDZ DAL FROMEXWY R WH YEEWDQAFRP PXQW @H  ( WHQADODP HQWAV DQG
DGP IQVADWH \HYEHV DU FROMHQHQ® GFDWG GHDU * DRWDZ DAL DQG  YRXGGKDZ DAL
IFOGQ) WH =1@ 3DUMKDG 6FKRRO . XQ\DYDQ 3RW\2 I1IFH * P $DWRI\D . HQBD DQG WH

. XQ\DZDQ * P 3DFKD\DARIIIFH HQMXUQ) DFFHWIELDN VR HOXFDWRQ FRP P XQFDWRQ DQG
KHDOMFDUH \HYEHV

. RQGZ DAL \WMYDWG GHDUWH EDFNZ DIMYR WH . RBI6DVBQE.' DP RIIHWD SHDFH XOHWMEQ) |RU
W BMGHQN GHVSIW EHQ) BHBFDWMG GXH \R GDP FRQOMKPUIRQ LQ 7KH V@I H \KRZ FD\HV
UHMOHQFH DQG DGDSVIELDN DV W BHMGHQV FRQAXH VR FKHUMK \WH QDWUDCEHDXW DQG BVRXUFHY
R WHUQHZ \KURXQAQIV 7KH HBH® SRSXOMRQR YDQEDIZ DAL HQR D SHDFH XODH GFDMG
10D KO® WIRQ R . XQ\DZDQ 9I@IH $W. XPEKDIZ DAL P RIWUMGHON B RQ DJ UEX@MDO
UHVRXUFHV DQG UFH DQG FDVKHZ. SURGXPWRQ DUH SUYDBIQAZ KIBI QHWRFNRZ GHIKLS IV @ WG

| RFDOFKI@UHQ DWMQG D J RYHWIP HOWFKRRO Z KB REHUMNGHQNV WDYHO NP \R . KDUHSDVEQ | RU
KL KHUHGXFDWRQ 7KH I HY P DIQD | DWP HY KDYH DFFHW/ \R KRXYWR HBPWEIW GDIO
7KH UHD RQ XQAHDWG WIS Z DWU Z HY DQG ERWHKRBN 7KH SRSXOMRQR VP DIR® | HP DG

ZI\W D OMDR UDM R +RZ HYHU | HP DOl QMDA LV &Z HUDW 7KH Z RINQ)
SRSXOMRQ LV 7KH FHOXY BWFREHG  FKIGUHQ DIHG ZIW JIL® PDNQI XS

Yo%



@ 0 CH-DUWWYFT

0 CK-DUWVT PGU F "N QBDU" TTFTTN FOU4 VINZ

o 7R XQEHWEQG WH ,P SDFWR
WH WQH R IQUWDWHY
XQGHVBNHQ B\ 7KH 6KWHHGKDU
$QD 7DZGH * WP 9NV
6DOIND \IRZ DBV KHDAMFDUA
HOFDWRQ [QUDKFMUA
I .QDQFIDO UARXUFHV
HOMLRGP HQEO D\SHFW  HWF
RQ WH @H DQG ZHOEHQ) R
WH . XQDYDQ Y@JIH EDHG
RO WH WFRPPHIEDMRY/
P HOARGHG LQWH 35$

e 7R IGHQNM\ JDSV 1Q
IP SBP HQEMRQR \FKHP HV
DWP L[EUR BIVHODQG \iXJ J VW
DM LHV R EH
IP SBPHQMG DWD PDFWR
®YHO

e 7R SURSRVH DQG SDWFISDM
IQQZ IQWWHV I RUIXUNHU
GHYHBSP HOMR WH Y.@®JIH

V@IHY ZIW D KRDME
DSSURDFK

Yo%



. FU PEPNMHZ

7KH UM-DFK DIPV \R SDIQAD GHVBIBIG SIEWW R HDFK SDUDP HWU DQG LQWDWHHY
XQEHVENHQ E\ WH 1* 2 H DPIQQ) WHUFXUHQAMBM WHOGY DQG KRZ WH KDYH
HKDQFHG WH FRPPXQW % IRPMQ) RQ WHVH GP HQUIRQY WH WXG  KRSHV \R
XFRHU WHQJWY FKD@IQIHV DQG DUDV IRU IPSIRYHPHON JXGQ) XM
LOMYHQARQY/ DQG SRTFIHV R SURP RM FRP SUHKHQUYH FRP P XQW GHYHBSP HQADQG
Z HOEHQ)

5ZQF PG BB

QWY WG UMFDUFKHLY JDWHUIHG TXOQNEMYH GDVD WURXI K KPWUHG \KUYH V
XWD 1Q) TXHARQCDIUHY VR FRBIPWQP HIFDOIQ RP DAWRQ RQ YDURXY DVSHFW R \WH
UHVHDUFK \RSIE

$CAWRD® TXOOBMYH GO ZDV DFTXUBHG WRXIK QUHFW REVHYDWRYY DQG
IOMYHZ VZ I N IQEYGDY IGFOGEQ) D WDFKHUIURP WH =L@ 3DUMKDG \FKRRODQ
DWMBQAIRP WH $URI\D . HQBD DQG HP SBAHHVR WH * P 3DQFKD\ DW7KURXIK
WHH TXDOWH PHMRGY WMDUKHY DPHG VR FDSWUH UFK QLKW DQG
SHUSHPWYHV UHDWIG R WH UVHDUFK \IXENAFW

4PVIFT PGYBUB

' DD IR MG Z DV DIWHUHG I RP P XGIB®! \RXUFHVVR SURYGH D FRP SUHKHQUYH

XCHWDQEQ) R WH UNVDUK \RSIE 4 XDQNEMWH CDW ZDV FRBFWG WURXIK
VUKPMHG KYHYV  ZKGI TXODWH QUKW ZHH REBIGHG WRXIK GUHFW
REVHYDWRQ/ DQG [QMYEZ V Z W NA LQAMGXDE \IXFK DV HGXFDVRY DQG FRP P XQW
UHSURVHQEMYHY $CEMRD® VHFRQEDY GOV \RXFHV IFOAQ) WHSRW DQG RQEEH
SRUBY' Z HBH XWE) HG R \XSSEP HQADQG HQUEK WH SUP DIV GDWD % FRP EIQQ) \WHH
YDURXY \RXFHV WH VG DIPHG \R FDSWUH GYHYH SHYSHRWHY DQG [QLIKW

HQXUQY) D LREXVADCDOMY R WH WHVHDUFK \XENMFW




























































































































































