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7KH &RQMXFRQ RI WKH : DOZ D\ 6WRNH Z D\ DW
* RYHQP HQWO HGIFDOZR@UH . R] KINRGH . DM
SIRWFW DIP V VR HOKDQFH DFFHWIELOW DQG
HIFIHQR Z IWKIQ VKH KRVSIVEOSUHP VAV 3URUV
WH SIRWFW QDYUDMQ)  EHE HHQ  GUIHHQW
GHSDUP HQW DQG EGFNV Z WKIQ WH P HGLFDO
FROPU H SRVHG VJ QUIFDOWFKDABIQU HV R
FDUHJ LYHW DQG P HGIFDOADI

DAHQW
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7KV IQUDAYH DGGUWHV WKHVH  LAXHV  E|
HWDEQKIQ) D GHGIFDWG HBYDWG Z DOZ D\
VIVIMP WD FRQQHFW NH. - KRVSIVRO EXIIQIV
IDFLOMMQ)  HOMHU DQG TXIFNHU P RYHP HQW RI
SDMHQW P HGIFDO HTXISP HQW DQG SHURQQHO
7KH SURMPWVHHWY VR HGXFH SK\ MFDOADIQ RQ

QW DQG WRII P SLRYH HP HUHQR\ LVSRQWH
VIP HV DQG SLRYIGH D VDIHUDQG P RUH FRQYHQUHQW
HQYILRQP HQWRUKHDOKFDUA GHOYHU
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7KH SUP DU REMIFWYH Rl WKLV WKG\ LV W
FRP SUIHKHQMYHO HYDXDW WKH 1P P HGLDWA DQG
®Q WAP P SDFW RI WH : DOZ D\ 6WRNH Z D
FROQMXFURQ SIRMFW RQ KRVSWPO RSHUDARQV
SDMHQW FDIH  DQG  WDNHKRGHU VDMDFURQ 1Q
. RIKINRGH . HD®D 6SHFUIFD® WKH UHHDUFK
VHHNV VR DQDOVH VKH HIHPAYHQHW RI WKH QHZ ®
FRQWAXFHG LQILDWAKFVKUH 1Q HKDQFLQ) SDMHQW
P RELOW HGXFIQ)  (RJWAFDO FKDABIQIHV  DQG
P SIRYLQ) RYHID@KHDWKFDLH GHOYHUY Z WKIQ VWH
* RYHUQP HQWO HGIFDO&R@UH
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7KLY WKG\ HP S®\V D 0 If HG 0 VKRG $ SSIRDFK
QM) UDIQ) ERWC TXDQWMHH DG TXDQDWH
WFKQTXHV VR SWRYIGH D FRP SUHKHQUYH
XQGHUMDQGIQ) Rl WKH SIRWFW RXWRP HV
4 XDQU/DMYH P HUKRGV IQYROH WAKFVKLHG VXUYH V
DGP IQMMHG VR D \OP S®I RI EHQHIIFIDUFY
VHBFWG WKRXIK WP S®I WDQGRP  \DP SQQJ
4 XDOWH P KRGV IQFGGH 1Q GHSWK IQWAXIHZ V/
FRQGXFWG Z VK VZ R NH WINHKREGBHWY IQFXGIQ)
KRVSWRODGP LQIMADVRYY DQG P HGLFDOWRII 7KHVH
P HWRGVDIP VR J DWKHULQWI KW LQVR VKH SLRMFWY
IP SDFW ILRP  GIYHUH SHUSHAWYHY DQG R
VUDQU X@WH HLQGIQU VIRULREXVADWHWR HQW.

nX AX.z .
aE zAA A0 A0! Rz R EO3
4 XDQWEMH P HIKRGR®J LHV IQYROH MAXFXUG
WXUM\V DGP IQMMUIG VR D VOP S® RI
EHQHILFIDUHV VHBFWG KWRXIK WP SGI LDQGRP
VDP SQQU 7KLY DSSIRDFK HQUXUHV UHSUMVHQVIVIYH
GOV FRIFARQ DQG DIRZ V | RUWBMMFDODQDOMY
VR P HOWH WKH SIRMFW/ HIHFIYHOHW 1Q
IP SIRYIQ) KRVSWDCDFFHWEL DQG WENHKRGHU
VDAMDFURQ Q.. R] KINRGH . HDD
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4 XDDHH P KRGV LQFO(GH LQ GHSVK IQWNLHZ V/
FRQGXFWG Z WK VI R N WENHKRGHY QDP HO
KRVSIWODGP LUADVRY/ DQG P HGLFDOWRI 7KHVH
IQMXHZ V DIP VR J DWKHU GHVBLGIG IQUI KW IQWR
RSHIARQDO 1P SIRYHP HOW FKDIQJ HY
HOFRXQWHG DQG RYHUD® SHFHSWRQV RI WKH

DOZ D\ 6WRNH ZD.  FROMKFURQ  SIRWFW
4 XDOMOWYH GIVD HQUFKHV VKH WKG) E\ SLRYIGIQ)
FROWM{WDO  XQGHUMDQGIQ)  DQG  SHURQDO
YIHZ SRIQW FXFIDOIRUHYDOXDVQ) SIRMFWP SDFW

0z3E«X J A«X zJEn AX.z

7R HQKDQFH VKH FUHGIEION DQG HIDELOW RI
UHVHDUFK 11QGIQIV WIDQI XIMRQ LV HP S\ HG E\
QWA LDAQ) GDVD ILRP - ERVIK T XDQUMBMAH VXUH V/
DQG TXDOVOWYH IQWAMHZ V 7KLY DSSURDFK
HQUXUHV FRP SUHKHQWYH YDIGDMRQ RI [1QGIQIV
WHGXFHV  EIDWV  DQG  SWRYIGHV D REXW
DWHWP HQW Rl WKH : DOZ D\ 6WRNH  Z D
FRQWMXFIRQ SLRMFW P SDFW RQ KRVSWRO
RSHIMRQV DQG WENHKRGHU \DAMDFMRQ 1Q
. RIKINRGH . HD®D

2 oxTnxld x 04 ..«k

TKH WG IQFO(GHV 1Q GHSWK IQWANIHZ V/Z VK VE R
NH WENHKRGHY DQG GDVD FREBFVRQ 1R

EHQHIIFIDUHV W(RXIK VP SGI LDQGRP \DP SAQJ

7KLV \DP SOQJ WDWAI LV GHMIQHG VR FDSWKUH
GLYHIH SHYSHAYHY DQG H SHUHQFHV Z WKIQ WKH
EHQHIFIDU SRSXGMRQ HOFIQ) WKH RFIR
HFRQRP IF DQG  GHP RIWSKIF  GIYHMW  RI
. RIKINRGH . HD®
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7KH WKG\ LQGIFDWAV DFWYH SDUAFISMRQ DQG 7KHWKG\ IQGIFDVWV DIUSRQGHQW KDYH XWIMHG
IHHGEDFN ILRP ERVK FDUHJ LYHW DQG SDMHQW 1Q WKH : DOZ D\ 6WRNH Z D\ DW. R] KINRGH 0 HGIFDO
VKH SURWFW &R@UH 7KIY IQGIFDWAY WKH FRP SGMA DGRSURQ RI
WH IDFION  KUK@KWQ) W VXFFHWXO
63(8&,8/,7<9,6,7(" 1 7+( LW UDVRQ LQVR GDIO KRVSIMECRSHIDMRQY
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7KHWKG\ VXJJ WV D ELRDG XIMDMRQ RI YDURXV
P HGIFDO VHUIFHY  3DMHQW DUH VHHNQJ  FDUH
DFIRW P XOISGI  GMFISIHY  LQFOXGIQU
J\QOHFR®I\  FDWBIRRI\ I DWRHQWAR®)
QHXIRRI\  RUKRSDHGIFV  DQG  XWRBJ\ 7KLV
LQGIFDWAY D FRP SUKHQUYH KHDOKFDUH SLRYIMRQ
DW WKH P HGIFDO FR@UH FDWAIQJ \R GLYHUH
P HGIFDOQHHGVZ WKIQWKHFRP P XQUV
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VLY FODUVKDWIKH DFFHW VR VKH : DOZ D\ 6WRNH
ZD\ DW . RIKINRGH 0 HGIFDO &R@UH KDV
W QUIFDQWD UHGXFHG VKH GIWDQFH STMHQW XVHG
VR Z DI HDUIHU DV UHSRUMG E\ DIDUVSRQGHQW
$GGMRQD® D P DRUW RI UHVSRQGHQW
IQGIFDWG WDW VKH FRQUAKFURQ KDV JUHDWD
UHGXFHG VKH SK\VIFDO WIDIQ DWRFIDWG Z WK
VENQ) BRQJHULRXVMV RUFP ELQ) WHSV VR UHDFK
VSHFLDIVHG DUHDVZ WKIQ WKH KRVSIVDO
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I <HY 7RO U HUH WK
7KH WG\ WRZ V VKDAWD@UHVSRQGHQW D) LHH WKDW
WH FRQWXFURQ R VKH Z DOZ D. DW. R] KINRGH
HGIFDO &R@UH Z DV QHFHWOU  IRU SDAHQW
YMUQI  WH  KRSMO  $GGMRQDD D@
UAVSRQGHQW EHIHYH VKDWAKH Z DOZ D IV KJK®

EHQHIFIDOIRUERVK SDWHQW DQG FOUHJ LYHW 7K1V

IQGIFDWAV Z IGHVSUHDG VXSSRUMRUVKH Z DOZ D V
ROI 1Q 1P SWRYIQ) DFFHWMELDN DQG HKDQFIQ)

VKH RYHUDX@H, SHUHQFH I RUKRVSVDOYMYRLY
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W0 XTEGWP H/Z G
W 2 GFHRU IFHIMI GO

7KH WKG\ KRZV VKDW D P DRUW R Wmil
P HP EHW/ DWW, R] KINRGH 0 HGIFDOZRTBU H XVH KH
ZDOZ D\ WRNHZ D\ P XOISGIIP HVZ WKIQ D GD
Z VK D WLJ QUIFDQUSLRSRUARQ DOR XVMQJ IMRQFH RU
VE IFH GDIO 7KLY LQGIFDWV DFVWH DQG 1UHT XHQW
XWIMDARQ RI VKH Z DOZ D\ E\ WIII - KLI K@ KVQJ
WP SRUBQFH 1Q IDFIOMMQ) HILFIHQWP RYHP HQW
DFLRWVKH KRVSIMDGFDP SXV

</ TRO@U UM WY
RU IEHHWHY GO

7KH WKG\ VKRZ VW DAWD@UHVSRQGHQW D) UHH WKDW
DFFHWVR VKH : DOZ DL 6WRNH Z D\ DW. R] KINRGH
0 HGIFDO&R@U H KDV W QUIFDQVMD LHGXFHG ERVK
WCH GIWDQFH VKH. XVHG VR Z DOI HDUIHU DQG WKH
WP H FRQWP HG VR LHDFK WKH VOP H S@FH 7KLY
IQGIFDWY D XQDQIP RXV SHFHSVURQ DP RQJ
UNVSRQGHQW WKDW\KH Z DOZ D\ KDV HIHFYHO
IP SIRYHG  HIIFIHQR.  DQG  FRQVMQHQFH  1Q
QDYLIDMQ) WKH KRVSIVDCFOP S
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RI BASRQGHOW

7KHWKG KLIKQ KW KDVDFFHW VR VKH Z DOZ D\
DW . RIKINRGH 0 HGIFDO &R@UH KDV SLRVIGHG
VI QUIFDQW EHOHIW R DIl 1Q WDQUSRQY
AHQW \WKDV QRVBE® HQKDQFHG VKH HOWH DQG
HILFLHQR. R WDQUSRWIQY HP HUHOR. GRFRP RWRU
DOG FDWDOV SDIFQW ZIKIQ VKH KRVSLEO
SUP LHY 7KIV 1P SIRYHP HQW XQGHIFRUAY VKH
ZDOZ D V 1P SRUDQFH Q IDFIOMQY \P RRIKHU
RSHUMRQV DQG HOKDQFIQ). SDUHQWFDUH GHRHU
2 DWIKH P HGLFDOFREB H

75% 76
W <HY TRO@U HUH WW
7KH WKG\ LQGIFDV VIKDWD@UHVSRQGHQW DJ UHH

WDW DFFHW VR WKH ZDOZ D\ DW . R] KINRGH
0 HGIFDO &R@UH KDV WIQUIFDQUD HOHG VKH
WDQUSRUIMRQ R Z KHHBKDIUERXQG  SDAHQW
DQG HGXFHG WKH WP H VDNHQ VR WDQUSRW
HP HUHQR  SDUHQW 7KV KUK@KW  VKH
ZDOZD 'V SRWIH P SDFW RQ  IDFIOMQI
HIFLHOW SDMHQW WDQUSRWW DQG P SLRVIQU
UVSRQH VP HV 1Q HP HUHQR. VWKDARQY DWWKH
KRVSIVZO
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TKH WKG\ IRXQG \KDW UHVSRQGHQW WARQI®
EHIHYH WH ZDOZ D\ DW . RIKINRGH 0 HGIFDO
&R@UH KDV WKH SRIMQMDOWR \DYH QYHV GXUQJ
HP HUHQFIHY  $GGMRQD® P RW UVSRQGHW
IHHOWKDWVKH Z DOZ D\ W QULFDQUD LHGXFHV WKH
SK\MFDO HIRWV UHTXILHG VR DFFHW VSHFIDE HG
DDV ZIKIQ WKH KRVSWEO EHQHIMQ) ERW
SDMHQW DQG W 7KHVH IQUI KW KLI K@ KWWKH
Z DOZ D\ /1P SRUBQFH 1Q HOKDQFIQ) SDMHQWFDUH
DQG DFFHWELDV

16758&7,21 2) 7+
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KUK GIVHO RI
IRQ Rl WKH
&RWUH

H ZDOZ D\ 1V KUKO
EHQHIIFIDOWR E QW DQG FOUH) LYHW 7KHWH
1IQGIQIV HP SK U VKH Z DOZ D\
RO 1Q 1P SIRVIQ

VKH RYH.D@H] SHUHQFH IRU
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'U 6DVHW . XP DU 3UQFLSDO Rl * RYHUQP HQW 0 HGIFDO &RABUH

R] KINRGH . HD® KLJ K@ KW VKH WDQURWP DViYH LP SDFWRI VIKH QHZ ®
FRQWKFWG 6N Z DOl FRQQHAIQ) P XOIS® KRVSWBOEGFNV ' HWI QHG
VR | DFLOVEVH VHDP B P RYHP HQWEHVE HHQ RXVBDVIHQWFQQIFY Z DGV
DQG VSHFIDDVHG GHSDUR HQW VIKH 6N Z DO KDV \J QULFDQWD LP SLRYHG
GDIO® RSHIMRQDOHIILFIHQR\ $ FFRBIQJ VR* U .. XP DU VIKH 6N Z DOI KDV
WUHDP @QHG  SDVHQWVDQUSRUW SDUIFX@UW EHQHIMQI  HFRQRP LFD®
GLDGYDQVI HG SDVIHQW Z KR SUHYIRXV® 1DFHG @R IMAFDO FKDABIQI HV

VK DSSUR[ IP DO RXVBDVIHQW YIMW GDIO VKH 6N Z DO KDV
UHGXFHG IHIDQFH RQ DP EX@QFHY DQG VP SMLHG DFFHW VR FUMFDOFDUH
DUHDV HQKDQFLQU RYHUD@AP HHIILFIHQR DQG SDMHQWFDIH

' U. XP DUHP SKDVVHV VKH QHVDYIQ) SRWIQUDOR! VIKH 6N Z DOI GXUQJ
HP HU HOFLHV  &RQQHAIQU HWHQUDO P HGLFDO EGRFNV VZ LIV HQDEGN
SWRP SWHVSRQH WP HV IRU @H VKUHOWQLQ)  VWKDMRQV  SRWQUD@
\DYIQU @HV 7KH 6N Z DINV DFFHWELOW LV SDUAFX@UD EHQHILFLDOIRU
SDMHQW Z VK P RELOW MAXHY SURVIGIQY VKHOUHG SDWDJ H UHJ) DUBBIW
Rl Z HOKHUFRQGIVIRQV 1 XUAQJ W1 DQG Z DUG ER\ V DOR EHQHIW RP
WHGXFHG SK\ MFDO WADIQ 1Q SDWHQW WDQVSRW Z WKIQ WKH KRVSIMDO
FROQMEXVQJ VR P SUIRYHG FDUHI LYHU VXSSRUMDQG SDMHQWFRP IRUW' U

XP DUFRQFO(GHV VKDVWIKH 6N Z DO 1V D YWDOLQWAXHQARQ I QULFDQVD
HOKDQFIQU KRVSIVPO RSHIDMRQV DQG SDYIQ) VKH Z D\ IRU IXWKWH
H SDQURQV @NH VIKH , QUAYXVH RI 0 DWALQDODQG &KITS + HDOK SLRP IMQU
IXUKHUH 1 LFLHQFLHV DQG SDAHQWFHQWHG FDUH HQKDQFHP HQW
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"U T IQHK  6XSHUQWQGHQW DW * RYHLQP HQW 0 HGLFDO &RABUH

R] KINRGH VSHFIDIMQJ 1Q 8 LRBI\  XQGHUFRUHVVKH SLRIRXQG EHQHILW
RI VIKH QHZ ©@ FRQWAXFWAG 6N Z DIN FRQQHAVIQ) KRVSWVBOEXIGBIQUV 7KH
6N Z DO KDV IHYROMRQIVHG GDIO RSHIDMRQV E\ VI QUIFDQWD UHGXFIQJ
WDYHO VIP H EHVE HHQ RXVBDVIHQW FAQIFV Z DGV DQG HP HUHQR\
GHSDUP HQW ' U ' LOHWK QRWAV VKDWVKH 6N\ Z DO KDV HIP LODWG
SUHYIRXV FKDABIQJI HV VXFK DV QDYLI DV VKURXJ K WDILE RUVHDUFKIQU
IRUSDINQ). VSRW VKHUHE\ \DYIQU' FUKFIDOVIP H HVSHFID® FUMFDOLQ
HP HUHQR P HGLFDO MWKDMRQV 7KLY HILFLHQR\ QRWRQ®  HQKDQFHV
SDHQWFDUH EXWDOR VXSSRUV P HGLFDOSIRIHWRQDY 1Q UHVSRQGLQU
\VZ LIV VR HP HL HQFLHV DFLRW GLLI HHQUK RVS VDCE BRFNV

SFFRWBIQI VR ' U LOHK VIKH 6N Z DIV P SDFWH WIQGY EH RQG WP H
VDYIQUV IWHQKDQFHV DFFHWELDW 1RU SDUHQW Z WK P RELOW MXKHY
WUHDP @HV VKH P RYHP HQWRI P HGLFDO HTXISP HQW DQG [P SIRYHV
ZRINGBZ IRUQXUAQU Wl DQG Z DUG ER\V &DUHI LYHW EHQH WDV Z HD
QR BRQIHU QHHGIQU VR QDYLI DA SDVHQW VKIRXJK H VUQDOSDVKZ D\ V
HQUXUQJ WP RRVKHUWDQUMRQY EHVE HHQ KRVSWVDOEXIGBIQIV ' U LOHWK

FROFOXGHV W(DWWH FRQWIXFRQ RI WH 6M Z DN KDV EHHQ D YWO
IQWAYHQMRQ 1RU VKH KRVSLMPO DGGLHMQI GRQIWBQGIQ) BRI MAFDO
FKD@IQIHV DQG VHMQJ VKH WRJ H 1RU HQKDQFHG KHDOKFDLH GHOYHU

DQG RSHIMRQDCH I LFLHQR




























