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) RIHZ RWG

) RERZ 1QJ VIKH VXFFHWI XOHWREQKP HQWRI / HIXP H * HOHIDMRQ Z H Z DQWR SURYIGH DQ LOWL KWMQVR
WWH EDFNJLRXQG VR VIKH / HIXP H * HOHUDMRQ SWRMIFW KRZ IWZ RUNV DQG IQWR LW DSSWRDFK R
ERRWIQJ VKH EUHHGIQU RI GUXP HV

7KH JRDOR!I /HIXP H * HOHDVMRQ LV VER IR VR ERRWWIKH EUHHGIQJ Rl DJUFXGXD® P SRUDQW
GUXP H FLRSV IRU ( XURSH DQG VR EXL@ LQQRYDMRQ [WDP HZ RNV |RU VXWIRIOHG SXEQF DQG SUYDVM

LOYHWIR HQWLQ VIKHVH VSHFIHV 7R DFKIHYH WKLV Z H KDYH FRP ELQHG JHQHVE DJWRQRP IF HFRQRP IF

DQG WHVHDUFK WADWAJ\  SHU/SHRYHV Z IWKIQ V[  VSHFLHV VSHFLLE LQORYDVMRQ FRP P XQMHV |1RFXVHG

RQ WKH P SLIRYHP HQWRI VR\EHDQ O(SIQ SHD ®IQUO SKDVHRXYV EHDQ DQG FRYHU 2 XU LOQRYDMRQ

FRP P XQMHV VXSSRUNV ~ SWIH ELHHGIQI DQG ELHHGIQJ SWRIWDP P HV

3MQWEWHHGIQ) LV D WFKQIEDOWMS DWVKH WUVRI VKH DJ U IRRG YDOXH FKDIQ EHIRWH IDWP IQJ W
EUQJIV JUHDWEHQHI W IRU IDWP HW/ DQG Z IGHU VRFIHW  7KH VHHG D IDWP HUVRZ V VRGD\  LOFRUSRUDVIAV
D@ WH SWRIHW WDW JHQHDMRQV Rl EWHHGHW KDYH P DGH MIQFH WH VSHFAHV ZDV IO
GRP HWMIFDWG WMRXVDQGVY RI \ HDU/ DIR  9%XWSOQWEWHHGIQI LV VKH HWHQUWDOEXWRIMQ QHI BIFMG
QN EHVE HHQ D JUHDWDP RXQWR! ELR®RILEDOVFIHQFH Z H KDYH VHHQ 1Q VIKH MWKDO® FHQWU DQG
IQQRYDVRQ RQ IDWP V' 7KH SWDPAFDOXVH IRU VRFIHW Rl JHOHVME UHVRXUFHV JHOH HGMQJ * : $6
JHQRP [F VHOIFMRQ WDQVFUSVRP IFV UIHVIMBDQFH JHOHV P HVDER®P LEV SKHQRWSIQI HW  GHSHQG
RQ SOQWEWHHGHY XMIQJ WHWH VR GHQYHU LP SLRYHG FXGRYDU/ VR WH P DINHWIRU SXUFKDVH E\
IDLP HU/ 2 XU JRDOLY VR ERRWELHHGIQJ VR VIKDW/( XLRSH V IDLP HW/ FDQ EHQHIIWILRP  Z KDWS@QW
EWHHGIQJ KDV VR RITHUVR WMH SURGXPRQ Rl G XP HV

© H GHVFUEH WLV FKD@IQIH 1Q P RUIH GHVDIOLQ WKH IRGRZ IQJ SDIHV : H VKDWH VKH GUYHW/ DQG
FRQFHSW EHKIQG / HIXP H * HOHUDWRQ DQG RXVIQH RXU S@QV [RU HDFK VSHFLHV ( VSHFIDA@ |RUWKH
EWLHHGIQ) FLRSV VXFK DV GUXP HV S@QWEWHHGQJ LV DQ RSHQ VRXUFH WMFKQR®RJ\ VIKDWEUQIV
EHOHIW VR D@ Rl XV S5HOGPAQ] WL VKH /HIXP H * HOHIDURQ FRQVRUAKP LV RSHQ VR D@
LOWALDPRQV MDWFDQ FRQWIEXVM VR WH [P SIRYHP HQWRI RXUFLRSSIQI A WHP V XVIQJ B XP HV

'RQDO 0XUSK\ %RNHUQ 6FLHQF
DQG /DUV *HUQRW 2WWR &F



, WDOWDUY Z MWK D VHHG Z KDWLV S@QWEUHHGLQJ "

3OQWELHHGLIQJ LV ViKH GHIEHWDW IP SIRYHP HQWRI FXOWDWG SOQW E\ FUHDWQJ DQG VHBIFWQI QHZ
JHQH FRP ELQDMRQV XVIQJ SDUHQWS@QW Z WK GHVILDE® WDIW , WY D VSHFIDOVHG WHS VIKDWSUHFHGHV
IDLP LQJ VKDWXQGHWBIQV P XFK Rl WKH \ LH@G JDIQV DFKIHYHG RYHU VKH SDVWFHQWU W P SDRFWLY
HVSHFID® SRZ HUXO EHFDXVH JHQHVE UHVRXUFHV DQG WFKQR®J\ DUWH HP ERGIHG 1Q VHHGV Z KIFK
IDLP HW LHDGI® DGRSW D@RZ LQJ P SLRYHP HQW VR DFFXP X@W WWRXJK ViKH JHQHLDWRQV 7RGD\

FOWLIFDOEWHHGIQJ LIV FRP SBP HQMG E\ VRRY VXFK DV P XVDMRQ EWHHGIQ) P DINHU DWIWKG DQG
JHQRP IF VHBIFMIRQ DQG JHQH HGMQJ P SWRYHG FXGWDW/ EHQHIIW DIUFX@XWH VKH HFRQRP \

VRFIHW  DQG iKH HQYLLRQP HQW

/ HIXP H ELHHGLQJ LV HFRQRP LFD@ SWHFDURXV

/ HIXP HV DUH XQGHUKMIVHG 1Q ( XURSHDQ DJUFX@®XWH HYHQ WRXJK WKH\  SWRYIGH F®IDU DQG Z HD
NORZ Q EHQHIIW IRU IDLP V VKH HQYLLRQP HQW DQG RXU GHW 93 GHQYHUQJ QHZ FXGWDUL/ VIKDW
IDLP HO/ DUH Z LaQ) VR JUIRZ  EWHHGHU/ P DNH D NH\ FRQWIEXVIRQ VR HITRUN VR LQFUHDVH B XP H XVH

' HVSIVA VIKH YIMDO LR®! Rl SOQWEWHHGIQJ RXU Z RN VKRZ V VKDW®U XP H ELHHGIQJ 1Q ( XURSH LV
FXUHQW 1Q D SUHFDURXY WV

0 RWADJ UEX®XUDOBL XP HV DUH WKH EWHHGIQI FLRSV GXH VR WH KLIK SHUFHQWJH Rl VHO SRAODVRQ

( DFK JHQHDWRQ LV SWDPAFD® JHOHVIFD® IGHQMFDO VR WiKH SWHYIRXV RQH 1HZ YDUHMHV FDQ
JHQHWD® EH [HH® XVHG DV SDUHQW LQ RWMHUEWHHGIQJ SWRIWDP P HV P DNLQJ JHQHVIE [P SLRYHP HQW
HITHPYH® D SXEQF JRRG 8 QUNH Z MK K\ EUG FLRSV EUHHGHW/ LHO® RQ UHYHQXHV ILRP  EWHHGHU VHHG
VDOV DQG R\ DOIHV RQ FHUAMILHG VHHG  7KHVH UHYHQXHV DUH P RGHVWFRP SDUHG Z MK VIKH BRQJ VALP
VRFIHVIDOYDOXH FUHDWAG E\  ELHHGLQJ DQG DUH I XUMHU LHGXFHG Z KHQ IDLP HU/ VDYH VHHG WMHP VHOYHV
7KL FUHDWAV D P DUNHWIDIOXWH 1Q Z KIFK UHZ DUGV 1RU ELHHGHW/ GR QRWIHI GIPWVRFLHVIDOEHQHI LW RI
WHWUZ RIN SRIQAQJ VR DQ [P SRUBQMR®! | RUSXEQTE LOYHWR HQW



6RP H DOMUWDWYH [LQDQFIQJ P RGHY H IMVIQ QIFKH P DINHW VXFK DV GLHFW\VDG Rl VHHG VR
RW DQIF JWIRZ HYV IRRG SLIRGXRFWFHUM LFDWRQ VFKHP HY VADWILHT XILH 1DWP HWY VR XVH FHUMIHG VHHG

RU FRVHG RS \ WMP V ZKHWH EWIHHGIQJ SWRGXPMRQ DQG SIRFHWIQJ DWH YHUAFD® LOWAJ LDWAG

([ DP S®V LOFXGH WKH ELHHGIQJ Rl YHIHVE®! SHD |RU SLIRFHWIQJ E\ [WKHH 1IQJ  YIQIQJ SHD ( DUTHU
H DP SGV LOFXGH WH RSHUDMRQ RI EDUBA EWHHGIQJ SWRIWP P HV E\  EWHZ HWV VR VHFEXWH VXSSTHV
Z W SDUAFXOU TXDOAHV : KL VMHVH DSSWRDFKHV FDQ Z RN 1Q VSHFULF FDVHV WH\  WHP DIQ @P WG
DQG GR QRWHSOFH VKH QHHG | RU ELRDGHU VXSSRUMRU G XP H ELHHGLQJ

JLIXUHS$ VFKHPDWH B DVOIHYIRIMK QGLEBUUH Y H QXHQ H U D WIKRIR XU KHQ QR Y D WH.RIQDK HV K D SBIH S U H V M@
UHYHQRWXQGLYRWH QIWHDEKWDJHRRIHODWEDNOMHVHDDWKKWRW®RDURBHSOR\PEQ®JUL |RFPGD FI
WKBRWWRRHFRQVW U LEFFMN. RHBHQOD LIK QG L RIED VIUAFHVHD DKW KB DU HFRQR LW X UQBUP L QD GV K HR R
LQGXVWHSUHVMEKRERQVWUDKQBGRISODEWHHG LIKLOHD @A RD QG QVHFXHWNRXURLWEHVVHQWOL
EUHHGERPSDUHGMWY{KHQYH VW PRIDGHEDVIUHVHDDBOKWKEHQHIRW\OD BWHHG LRUDUPHDQ &L GHRFL
IXUWIGHRZ @ KHDO ¥ K DLDKLISSOBSBYWLFXRBWXH EUHPIGQRALURBSHF IVKWFRWKEHJIXPHV' RQDDX USK
%RNHUQ

%4 HHGHW/ XVH VE R P DIQ WSHV RI SDUHQW DFFHWIRQV ILRP  JHQH EDQNV Z VK YDOXDE®! WDIW  DQG

HOM FXGYDY/ WMDWSHURWP Z HORQ IDP V. &WIRWIQ] H RUF P DWUDOLQWR HOM QOHV LV NQRZ Q DV

SWH ELHHGIQJ 7KH / HIXP H * HQHUDARQ FRQVRUAKP FRQOHFW WHVHDUFK Z MK SWH ELHHGIQI DQG
EWHHGIQJ SWRILWDP P HV DFLRW V[  LQQRYDVMIRQ FRP P XQMHV

,Q ERW WKH SWH ELHHGIQJ DQG EWHHGIQI RI GUXP HV  VHBIPWMG LOELHG SDUHQW DUH FLRWHG DQG VIKH
UHVXOAQJ SWRIHQ. DWH VHO SRAQDWAG RYHU VHYHWDO JHQHUIDMRQY 7KH FLRAMQI WWHD WHTXILHV
VSHFIDOVHG WNIQY DQG | DFLOAHYV 7KH SOQW Rl H 1LUAVI HOHUDVRQ DLH XQURWP  7KHVH SOQW VHO
SRAQDW DQG JHQOHWE YDUDVRQ DSSHDUWY 1Q VKH VHFRQG JHOHLDMRQ )  7KWRXJK LHSHDWG VHD
SRAODMRQ VHOIQJ Rl VHBIFMG SOQW RIMQ XVIQJ MQI B VHHG GHVFHQWDQG DFFHOILDVMG E\



VSHHG EWHHGQ) EWHHGHW/ GHYH®RS JHQHWFD® WDE®! @OHV 7KH P RWVSWRP IMQJ QQHV DWH
SWRILHWMYHO® P XGOIBQHG DQG MWMG ILRP VIQI®! LRZV VR VP D@ SGW DQG WKHQ DWIIHG VFDO!

%4 HHGHU/ VH@VP D@EDWKHV Rl VHHG VR WDGHW/ 7KH P XGI80 WKLY XQGHU FRVH VXSHUYIMRQ RI

DXWKRUMHV VR SURGXFH FHUMIHG VHHG IRUIDWP HY/ ZKR P D\ DOR P XG50 VIKHWU RZ Q VHHG XQGHU
QDWRQDOUHI X@MRQV

JLIXUH7KHEDVVMVHBOVKEUHHGRQREUMGU XH EUHHGRGVKHS URFHAVHI L @QUWWKWHOHF RISPPQ H W Y U'
GHVLUHGHVQ Gl Q GXLWWKPIXOWLSO LFPWHRQRIQHZFXOWLYBZYHQHWLHFKQL TWHRVIHQH G LW HQS D
W KHD Q RHW UDDWIVL O DEEWGDBWHH G LGIZH O LYWDH LHAR@EWXVHBVS U H QBAVFRP SHWEQHH G H UR Q D@X U S k
%RNHUQ

7KH QQN EHVEZ HHQ DFDGHP LF LHVHDUFK DQG EUHHGLQJ LV QRWMWRQJ

8 QWD DLRXQG WHVHDUFK DQG  SUDPAFDO SOQWEWHHGIQ) Z HIH FRVHO @ONHG  SDUAEXDW 1Q
JRYHUDP HOWUXQ SWRIWDP P HV ) RUH DP S® WKH 8. JRYHUWP HQWRZ QHG 3MQWAHHGIQD , QWX
3% 1Q &DP EUGIH LOWAI LDWAG VWDV IE SXEQE UIHVHDUFK DQG SOQWVELHHGIQD |, WJ LHDVD LOFUHDVHG
Z KHDW\ H@V DQG TXDON LQ WH 8. DQG EH\ RQG 6P LOU VXFFHWHV RFFXUHG 1Q HDWMILD ( XURSH
QRWDE® 1Q (DW* HP DQ'  7KH SUYDWDMRQ Rl SXEQF SWRIWP P HV 1Q WHFHQW GHFDGHV KDV
Z HDNHQHG IHV DQG SXEQF WHVHDUFK KDV EHFRP H LOFUHDMQI® VSHFDOVHG LOVR VFIHQWILE GLVFLS@HV
EDVHG RQ VKRUWMLP SIRMFW $ERXW  \HDUW/ DIR WiKH 8. ' HSDUR HQWRI ( QYILRQP HQW ) RRG
DQG 5XWO $11DILV DCGHWHG WKLY JWRZ IQ] GIVFRQQHFW E\ FUHDWQI  VSHFLHV VSHFLLE * HQHWE
,P SLIRYHP HQML HVE RINV ' HILD * , 1V



6 SHFLHV VSHFU LF LQORYDWRQ FRP P XQMHV IRUQHZ Z D\ V Rl Z RWINLQJ

JHIXP H * HQHDMRQ ERRW EWHHGIQ) E\ IXQGQJ EWHHGHUBIG  VSHFLHV VSHFLLF LQQRYDMRQ
FRP P XQMHV 7KH FRQVRUAKP KDV HWDEQKHG MV LQORYDVMRQ FRP P XQMHV VR EHDQ O(SIQV
SHD GIMO SKDVHRXXV EHDQV DQG F®RYHW/ VXSSRUMG E\  FLRW FXWIQJ DPAYMHV 1Q GDVID
P DQDIHP HQW JHOHWMEV DQG JHQRP LFV SKHQRWSIQ) WDIQQJ  JRYHUDDQFH DQG ILQDQFH  DQG
FRP P XQIFDWRQ (DFK FRP P XQW WI®FW WH EIR®RJ\ DQG WHVHDUFK @QGVFDSH Rl W FLRS
IRFXVIQ) RQ VU HWG JHQHWE P SLRYHP HQW 7KHVH LQYHWR HOW IRWHMU QHZ ZD\V Rl Z RUINQJ
EHVE HHQ EWHHGHW/ DQG UHVHDUFKHWYY/  Z MK SRWIQWD@® OWIQJ P SDFW 7KH VSHFLHV VSHFLLE
DSSURDFK HQDE®N SUH FRP SHVIAYH FRADERWDVRQ VBLERUHG VR HDFK FLRS  VXSSRUMG E\ J RYHUQDQFH
ILDP HZ RINV VMDWDQ@RZ J HQHVE UHVRXUFHV GDVD  DQG H[ SHUAVH VR P RYH HIILELHQWD DQG VHRXUH®
Z KL SIRWIPAQ) FRP P HUFLDOIQWAUHVW DQG D@ QLQJ Z VKK IDLP HW/  QHHGV

3DUAHWY H FKDQIH VHHG DQG EWHHGIQI @RHV XQGHU P DWAUDOWDOM HU DI UHHP HQW VR DFFHBILDVM
WIDY Z KI®! P DIQWDIQIQ] WDFHDELOW , QQRYDMRQ FRP P XQMHV DOR D@ Q RQ GDVID JRYHUQDQFH
XVIQJ KDWP RQIVHG WDIW GHVFUSVRY DQG FRRUGIQDWAG P XGU VIV P XOM\ HDU WIDY $Q 2 SHQ
6 FLHQFH DSSURDFK SLRP RWAV HDUD LQWALRDOVKDUQJ RI GDVd DQG LOMIKW |R@RZ HG E\  DFDGHP LF
SXEQFDRQ VKDWVDI HI XDUGV LQWMGHFWDOSURSHUN  EDDQFIQ] FRADERIDARQ Z MK, FRP SHAYHQHW

% RUDQMQJ WHVHDUFK DIRXQG EWHHGIQI WKPXUHY WDWHU VKDQ GLVFISIQHY ViKH FRQVRUAKP
HQUXUHV EWHHGHW/ P RIH GILHAW® JXIGH DQG EHQHIIWILWRP  HVHDUFK Z KIBI WUHQIVKHQIQD  SUH
FRP SHMYH FRADERIDMRQ 7KLY 1V SDUAEXDUD P SRUDQWDV JWDIQ GUXP H \ IHGV LQ ( XLRSH KDYH
@JJHG EHKIQG P DNRUFLRSV  XQGHU/FRUQJ VIKH QHHG |RUDPWYH ELHHGIQ) 8 QINH VKH P RWH Z IGHO
JWIRZ Q FLRSV NH\ WDIW VXFK DV FURS DUFKIVARH KDYH VHHQ @P VMG SURI UHW 1Q UHFHQWGHFDGHV
Z WK IHZ QRVIDE®! DGYDQFHV EH RQG VIKH VHP L ®1DI G\ SHD WDIWGHYHBRSHG 1Q WWH v



YJLIXUH30ODBWHHGLDMYSHFLHV VOHFRLLYIEWYHIXPHHQHUDWOQR® Y DMRRRX Q LBX\Q G AHQ H W HN R X DFQ
W R RIDYGR F X VAWK HR QW KHHQHWPRBURYHPRIQWDPHGSHFLRAVHWIUHO D WSHGF L AHKLMR UFMAKRUJD QL YV D\
SULRULWLVDWLRQ RI UHVHDUFK DQG LQQRYDWLRQ DFWLYLWLHV RQWR Q\XH 0XUISXF WoRINHH DG

30DEWHHGLED FRUQHUVRIRQHR UWR QFUHBWKHI R ORH OH JXP H )
(XURSHPWRSSVOQUWHPKHHJIXPHHQHUDWQR® Y DMRRRX Q L W DI W
FKDQJMG&EAD\ZHDVSODEWHHGHARVELWEXEOWRVHDUFRKHWKDYH
HYROYHGWRHUWHIIHFWERKODER U D\ DRKQLVOW R JHW KHDQH H GIVQ
EUHHGDQ®FDGHRIHVHD URK\KDYRAKDQJMW&LQNL@EDYHRDGH XU
LQWHUDRWWRR$ XEOLWFVHDSBKWQREBXVBGG I ILFLHGEWHVVHQWLD
WKDMWRUL]JREURSBURMHRIVWH/ LBOWWUXFWWKBMWFLOLWDWFHWLY F
FROODERDDWRRYVFWLYRQERRVWEQHHGL®IPHDVDEUHHGWWH
JHIXPH *HQHUDWLRQ LQQRYDWLRQ FRPPXQLWLHV GR WKLV YH

.ODXV 20GDFK .:6 /2&+2: *0%+ *HUPDOQ\



WP XVWVEH VWHWHG VKDWRXUM  LOQRYDVMRQ FRP P XQMHV GR QRWZ RWN 1Q IVRDMRQ 7KH  KDYH ViKH
EHOHIIW RI D VXSSRUAQJ 1WDP HZRIN Rl V] FLRW FXWAQJ DUHDV Rl ZRWN  7KHVH DUH GHGLFDWG VR
VXSSRUAQJ HDFK ,& Z MK D NQRZ ®IGIH FHQWH VR P DQDJH GDVD VKH FRRUGIQDVRQ DQG SLRYIMRQ Rl
VXSSRUNMOQ JHQRP LIFV DQG 1Q SKHQRWSIQJ WKH GHOYHU RI D SWRIWDP P H Rl WDIQIQJ  VXSSRUNIO

JRYHUQDQFH DQG | LQDQFLDOP DWMUY  DQG ViKH FRRUGLODMRQ RI GMHP LODVMRQ DQG FRP P XQIFDURQ

/HG E\ -RWH ' H 9HID DQG -DP HV %4 HW WWH ( DUBDP , QMW 1Q WKH 8 QWMAG . IQIGRP  SLRYIGHV
HDFK , & Z IVK DQ LQWAJ LDWIG NQRZ ®IGI H DQG GDVId P DQDJI HP HQWWHUYLFH 1Q WKH / HIXP H * HQHUDMRQ
. QRZ BIGIH &HQWH 0 7zUD 6 NUDELVRYD DWWKH 8 QlYHUMW RI 3DDFN\° 2 &P RXF 1Q WKH &] HFK 5 HSXEQF
FRRUGIQDVWV Z RIN RQ JHQRP IF VRRYY DFLRW WIKH SLRMHFW , YR 5 LHX DWMKH 5 DGERXG 8 QlYHWMW 1Q \WWH
1 HWMKHUDQGY VXSSRUV WH ,&V ZIW WFKQR®RI\ [RU SKHORWSIQU IQFXGAQI VRSKIVAWFDWIG
FRQAWR@IG HQYLLRQP HOWH SHUP HQW 7KH Z RIN RQ WDIQIQJ LV FRRUGIQDWG E\ $P HIH ' HWMUEHFN
Rl ( XIRVHHGV %HOIXP DQG-XDQ-RVH)HUHILDRI 6(5,' $ 6SDIQ 7KLV | DFIOVIMAV VKH WDIQIQJ RI
JUWDGXDWI WXGHQW DQG FRRUGIQDWV Z HEIQDW HW /HG E\ ' RQDOO0 XWBK\ %RNHWD DQG $P HIH

" HWMLEHFN Z RIN RQ JRYHUDDQFH DQG 1LODQFH VXSSRUN WKH |, &V 1Q XQGHUAMDQGIQI DQG FKDQJLQJ
WKH J RYHUQDOFH DQG 1LQDQFH P DWMUY VIKDWDI I HRWWKH RQJ WALP  YIDELON RI ELHHGHW EXVIOHWHV

/HGE\ -DWP 1Q . DUIHU ' RQDX 6R\D $XWUD D@, &V DIH VXSSRUMG E\ D IWDP HZ RN DQG VRRY |RU
GMHP LODWRQ DQG FRP P XQIFDWRQ LQFOXGIQI WKH XVH Rl WKH / HIXP H +XE $ SURMIPWVHFUHVDUDW
®IG E\ ' RQDOO XUBK\ %RNHWD * HLPP DQ\ ' RQDX 6RNMD DQG WKH ,3. WHSUHVHQWG E\ / DUV * HUQRW
2 WR VXSSRUN D@ SDUAQHY/ RQ DGP LOMADVYH P DWMU/ DQG FRP P XQIFDMRQV Z VK WKH ( XURSHDQ
&RP P DMRQ

$V D \RXQJIJSHUVR@RUNLQOWKHULY DS\ GEW HH G IMHIF WRMJIXPH
*HQHUDWIHFO®PH FRQQHAWBKODUJHRXBISHRS@KRVKD WAKMDPH
REMHFWVPH LPSURYEQRSRUXUUHQQMXWXUHURSHRE HGYKH
IRUPDAAGRIWKISURMISEH\R YL RISBRUW X WRVREEVRRKWFURSSHFLHV
DFTXLQHZNQRZOH®IHGLGHDIVERWGLIIHUISQWQA8HFLHW GFUHDWH
FROODERQBWEZRENW ZHHI/ W LW XR\WWKEY IRURKDGHWWLPSOIQNR
PHHWBHRS@KRVKDUH PLOAMWHUBQWRDOXYKLFROHD GMXQH[SHFWH !
VIQHUJLMWFRQQHFWEQHQWLWARPPHUFEDKWHGHBEWO L MWWKSIURMH F V
KDWKBRWHQWRDGN V\UMWAEZDY HRIGHYHOR S RHQMJ O H FOWHIX P H
VSHFLHY DQG PDNH WKHP PRUH FRPSHWLWLYH ZLWK ZHOO HV

OD[LPLOLDQ /DQ] 6DDW]XFKW *OHLVGRUI *PE+ *HUPDQ\



BRIEHDQ * OFIQH PD[ > @OHW LV WH ZRUBV GIDGQ] GUXP H FIRS DQG IV WMH P RWVZ LGHO
JURZ Q DQG SLRGXFWYH JWDIQ BUXP H 1Q ( XLRSH DERXW P I@RQ KD IQ ( XWRSH P L@RQ KD LQ VIKH
(8 DYHWJIH EHVE HHQ DQG ,WKDV RXWMDQGIQJ DJWRQRP IE IRRG DQG IHHG TXDOW
FKDUDPMUMAFY DQG LV VXSSRUMG E\ D WARQJ WHVHDUFK DQG LQORYDVRQ EDVH IHSUHVHQMG 1Q KLY
FROQVRUAKP  &RP SDUHG Z IV RVIKHU JWDIQ GUXP HV \ HGV DH KLJK DQG LHDVMYHO WRE®! Z MK KLIK
SIRWILQ FROFHQADVRQ DQG RIO &ROHTXHO® VIKH LOMOME HFRQRP LF YDOXH SHUVRQQH
Rl JWDIQ IV KUK 6R\ EHDQ LV DOHDG. FRP SHVIAYH Z MK WH P DNRU FLRSV RYHUD @U H SDUARI VRXVIK
HDWHLWD DQG FHQWDO( XURSH  94HVIGHV 1HHG DQG WDGIMRQDOWR\ D IRRGV QXP HURXV |RRG DSSTFDRQV
KDYH EHHQ GHYH®SHG IRU VR EHDQ SWRWIQ H WDFW R\ EHDQ RIO RU GIFWKIQ DV YDOXDE®I KLIK
SRWIQUDO LQJ LHGHOW 1Q WKH IRRG IQGXWM  7KH 6R\EHDQ ,QQRYDMRQ &RP P XQW ,& EUQIV
VRJ HVWHU D@P DNRU VR\ EHDQ EWHHGLQJ DFVRUY 1Q WKH (8 EXLEIQJ RQ WARQJ H[ IMAQJ SWRIWDP P HV
LQYROIQI LOWALDDMRQDOSDUHY 21 iKH  SDUHY/ HLI KWDH GLLHAD LQYROYHG LQ ELHHGIQJ



7KH VR\ EHDQ EUHHGLQJ DJ HQGD

© HDIP VR LQFUHDVH HIIIFIHOR WKIRXJK NRIOWAMOQI DQG VKDUHG DFFHW VR JHQHVIF  SKHORWSIQJ
DQG JHQRWSLQJ WHVRXUFHV 1Q D SWH FRP SHVMAYH IWDP HZRIN 7KH ,& DOR SLRYIGHV D SDWZ D\ R

DSSTFDVRQ |RU VHYHQ (8 DQG QDVRQDOSIRMFW  LOFOXGIQ) % /,6 ZKIFK LIV VKH VHFRQG SLRMHFW
IXQGHG XQGHUWKH VDP H ( 8 +RU] RQ FD®@

. H SURUMHV LOFOXGH LQFUHDVIQJ \ IH@ SRWQUDO WREIOMQJ SHURWP DQFH XQGHU FTP DV VWAHW DQG
IP SLRYIQ] GLRXJKWDQG KHDWVRBILDQFH 1Q VRXWKHWD DQG FROAQHQDO LHIIRQV DRQIMGH FKLEIQJ

VRGIDQFH DWIRZ HUQJ | RU FHQWDODQG QRUMHLD ( XURSH ([ WIQGIQJ DGDSVIMRQ VR KLI KHU @VIVXGHV
ZIWK ®Q GD GIQIVKV P DWUW JWRXSV 2222 VR 222 LV D FRWIH REMIPAYH FRP SGP HQMG E\

Z RN VR LQFUHDVH WH FRP SHIYHQHW Rl FXOWDW/ IRUMKHO *  DQGO*  , P DUNHWVHIP HQW

) RUIRRG XVHV VHBIPURQ HP SKDMVHV KLJK SLRWLQ FROWIQW @UWH VHHG VIH DQG SLRFHWIQJ WDIW

HJ WRIX WXMVDELON @R[\ JHQDVH IUHH SWRIGN  Z KI® LHGXFIQJ DQW QXVUMRQDOI DRVRY/ VXFK DV
. XQW W SMQ LOKIENVRU DQG DGGUHWIQJ IRRG VDIHW DQG VHQVRU DWMEXWMV LQFOXGIQJ FDGP LXP
DQG D@ILI HQ FROMQW VXFLRVH IVRIMYRQHV VDSRQIQV DQG NDVP IQH | MYRXU

7KHVH JRDY DUH VXSSRUMG E\ P RGHW EWHHGIQ) VRRY LOFOXGIQI JHQRP IF VHBIFMRQ DQG DQ
XSCDWG a 613 P DINHU JHQRWSIQJ VHWIQFRIBRIDWQ] FDXVDWYH YDUDQW QRVE® ( JHQH
|&Z HUQJ DQG P DWXUW DOV VXFK DVH QOH DQGH  SWR[\ 613V IRUFRP S®[ ,QGHY HJ
ZKIMW IGZHU WD\ JIHHQ DQG WDWWSHFLLE RU 47/ P DINHUWY IRU SIRWIQ FRQOWIQW DQG \WHP
DUFKIMPWUH ' LJMDO SKHQRWSIQ) VXFK DV K\ SHU/SHPADO H GIFVIDQFH QP
FRP SOP HQW IlHG VFRUQJ VR WHYHDO SK\MR®RIIEDO GUYHW/ Rl UHMAHQFH 7RIHWKHU VKHWH
DSSWRDFKHV DD Q YDUHVBOGHYH®RSP HQWZ VK |DLP HUFRP SHWAYHQHW  ( XURSHDQ SURWLO WUDVAJ LHV
DQG HP HULQJ IRRG JWDGH P DUINHW



3UH EWHHGLQ) DQG EWHHGLQJ SURIWDP P HV

© H KDYH IRXU SWH ELHHGIQJ DQG VHYHQ IX@EWHHGIQ) WUHDP V FRYHUQJ WKH ( XURSHDQ P DWUW
WDQIH ILRP 0 * VR 0* , 3WHEWHHGQ EWRDGHQV WH JHQOHWE EDVH DQG LOWRGXFHV WDIW
GRQRUW/ DQG P DINHW/ LQR EWHHGIQ) SISHIOHV /DUH EWHHGIQ) SWRIWDP P HV SURUMMH \ IHG DQG
ELRDG DGDSVIMRQ |RU LHIIRQV ZKHWH VRV EHDQ LV FRP P RQ ZKIB! VSHADOMHG EWHHGIQ) \AWHDP V
DGGLHW FROWADIQW 1Q RVIKHU LHI LRQV DQG IRRG JWDGH QIFKHV  7KHVH LOFOXGH BQJ LXQQIQJ Z RN RQ
FKICQ) VRGIDQFH DQG WRIX /2: IWHH TXDON YHU HDUWD P DWUW IRU KUK OWXGH FRRO

HQYLLRQP HQW . XQW QX@ @HV IRU IHHG Z IMKRXW KHDW WHDVP HQW DQG WHVHDUFK GUYHQ @QHV
RSWIP IVHG IRUIRRG JUWDGH FRP SRVMIRQ DQG DGYDQFHG SKHQRW SLQJ

2XWHWZRUNHBGESHULP RVOMWWWOLDUGHD Q RHIHQRW\BDHVYRMMW R S H
ZLWWKNXSSRRWSHFLDQRQYMYRPLEYQGKHQRW\SMQUHDSUDFWLFD
FRQWULEWWNRERPSDQ\HVIRUWRERRWR\EHEQHHGLRWRXUDUPHU
FXVWRPHUV

3DWULFH -HDQVRQ /LGHD 6HHGV )UDQEFH

7KUHH FRRUGIQDWIG P X@U FRXQW \ IH@G WIDY UXQ RYHUVE R VHDVRQV Z MK VE R LHS@FDWRQV HDFK 0 *

QRUKHD ®QJ GD\ HQYILRQP HOW 0 * FHOAMDO( XLRSH DQG 0*  , VRXWHW

(XWRSH 7KHVH DWH FRP SOP HQWG E\ D GHGIFDWG IRRG JWDGH WIDO VMIQI®I LRZ SBW  HYDOXDQJ

JHQRWSHV DFLRW D@P DWUW JWRXSV 7UDOMWAV VSDQ P DNRU SLRGXFURQ ] ROHV 1Q $XWUD

%XQDUD )WQFH * HPP DQ  3RMQG 5RP DD DQG 6Z WHUDQG LOFXGIQ) DQ HDWD VRZ Q KRWDQG
GU VWHW VIV VR DWHW GLRXJ KWDQG KHDWHVFDSH

$@IHQRWSHV DIH NRIQWD JHQRWSHG Z VK VIKH XSGDWAG P DUNHU SDQHO Z MK ( JHQH DQDOMY DQG
HQYILR WSIQJ JXIGIQJ WIDO S@FHP HQWDQG DGDSVMRQ 1,56 UQ) WAW DQG VKDWHG UHIHUHQFH
\VDP SGN HQDE®! WDSIG VFDDME®! VALHHQIQJ R VHHG FRP SRUMRQ 6 HHG H[ FKDQIH LV P DQDJ HG XQGHU
D WIDQGDUG 0 7$ 1WDP HZ RIN VR SLIRWFWSUH FRP P HUFLDOP DVAUDOZ KI® HQDE@QJ EURDG HYDOXXDVRQ
6 KDUHG GDV> DQG VRRY |1HHG EDFN LQVR SDUQHU ELHHGIQ) SISHIQHV DFFHBILDWQI VHBIPURQ  UHILQIQU

FLRMQJ WADWAJ IHV  DQG VKRUMQIQ) VKH SDWZ D\ VR RQ IDLP GHP RQWDMRQ 75/ a  DQG P DUNHW
XSVIDNH

/HIXPHHQHUDVWIDRAQDEOHMWREUL@IOPRDBOIWKHXURSHOWDGLQJ
VR\EHEQ HHGHQ®WHVHDUPKNRUNWKRERRWWR\EHEQYHHGLO®GDSWLQJ
VR\EHDMJG LI THUFQW DPRIQ GLWRBG@MRJIUD SBKDW L WXG MARSULRULW
6R\EHDPXVWRPSHWH L RIWMKFURBSWLRQVDFKOURZLWKFRPELQDWLF
RIKLJKLHOBQ &K LJKULFHWKHO XWW KDWUR SKID\D Y L E U CR@®W N HRWU
KLIKWWDOXRRG JUDNRKNEHD QRUWK KLJKHSWLFHW QHHBLIJKSURWHLC
FROQWBQ®SWLPLIHBFHVDIQBRR ® D VSR SH UM IHOW OWRWHLQ ED\
IRRG SURGXFWLRQ

-RKDQQ 9ROOPDQQ %2.8 $XVWULD DQG WKH 6R\EHDQ ,& OHD



/ XSIQV EQXH RUQDURZ ®IDIHG / XSIOXV DQIXWIRIXY ZKWMA / DEXV DQG $QGHDQ / P XVDELQY
DUH SLRWQ UFK JWDIQ GUXP HV IQFLHDMQI® XVHG IRU IRRG DQG IHHG 7KH\ DU-| Z HODGDSWG R
Q@KW DFIGF VRY SDUAFXOW 1Q QRUK HDWHLWD (XWRSH HJ a KD 1Q 1( * HWP DQ
! KD LQ 3RDQG DQG a KD Rl Z KIVM OXSLQ DFLRW ) LIDQFH ,VB® DQG 6SDIQ  + RZ HYHU

EUHHGIQJ SWRIWHW KDV EHHQ VB®Z GXH VR HL WHP HO QDURZ JHQHWF EDVH Q VZHHW ®Z DOID®RIG
WSHV

/ XSIQV KDYH WJQUIFDQW DIJWRQRP [F SRMQMDO GHHS VDSLIRRW Z MK  HIILFIHQW SKRVSKRWKV
P RELDDMRQ HIHPAYH QMRIHQ If DARQ ZKHQ LORFXOWG Z MK %DG\ WK REIXP  DQG GLYHUH
WKL} RGHSRVIW \VKDW IP SLRYH QXWHQW DYDI@EIDN [RU VXFFHHGIQ) FLRSV (6. 86$ KDV IGHQWIHG
YDOXDE®! WDIW 1Q EMMU DOD®RIG UFK  OXSLQV WDWFDQ EH LOWRI IHWHG LR VZ HHWEDFNJ LRXQGV
7KH J HOHVE SRWQUDOH MWV ViKH FKDEBIQI H LV WDQVOMQJ MQVR WIDE®! J WDIQ \ IHGS |RUIDP HWY



/HIXPHHQHUDVKIDRIQLYHR) EUHHGBQRJUDPMHAMHFLVERRVWKDV
HQDEOPHGWEXL®R®SUHYLRROODERUZDWWRE, :H FD@RRM\RQG
URXWRQHIRLBUHHGDOW LY MWRL[ISO RUHZ URW\S HVK DW B H V L J \HRG
SHUIREPWWHUH/ XSLQ& LVZHORQWKED\ WRPDNLQUELJIGLIIHUHEAFH
SXWWW®RJIHWKHQ\V L Q JWHDWWR\D NH. PS UR YWIBU L H VDIQHW K X\WP SUR Y H
IDUPHUPWRSMWKRXW XPHHQHUDW IZRRX OGH Y HUWD Y 1® R R NBI ED LIQQ
ZKLWHQ GHOORXSL@KHSDUW QWS RFDW WRK@WR X JKRXRSH Y IR H
RSSRUW X QALRWIHAM Q RW\[S# Q Y L U R Q RIQGWHA U D FWRPPOQIWP RUHU R P
(6.86%$ V JHUPSODVP

JUHG (LFNPH\HU (6.86% *HUPDQ\ DQG /XSLQ ,& /HDGHU

2Q0 D IHZ EWHHGHY FXUHQ® WQ VXEWBQMDOXSIQ EWHHGIQ) SWRIWDP P HV  7KHW VSUQI VRZ Q
YDUHMHV DIH LOFLHDMQI®  YX@HWDE®! VR GLRXIKW 2 XU WADWAJ\  WKHUHIRWH LOFOXGHV  GHYH®RSLQJ
Z IOMU DXWP Q VRZQ O(SLQV VR H WIQG WH JRZ IQJ VHDVRQ VR DYRIG HDUD VXP P HU GLRXJ KW DQG
WR [P SLRYH WHVRXUFH FDSWWH : H GHIEHDWA® ZRW Z MK EMMU OSIQV VR DFFHW WHIU UFK
DIWRQRP IE GLYHUAW ,Q WKH P HGIXP VAP  VZ HHW YDUHMHV Z I EH GHYH®RSHG HIWKHU VKLRXJK
FLRWMQJ DQG EDFNFLRMQJ RUE\ HGMQJ DOD®LIG WDQVSRUMP HFKDQIWP V' HQDEQQ)  VZ HHVWAVHHGHG
ELMMU SOQW WSHV DQG XQBRFNIQJ ViKH 1 X@ EMMU JHQH SRROIRU ELHHGIQ) 6 HHG P HUFKDQW DWH
HQJ DI HG HDWD VR EXLE LQGXWA  LOWAUHVADQG LOYHWR HOWQ WY QHZ EWHHGIQJ DSSURDFK 6 SHFLHV
VSHFLLE VDU HW LOFOXGH

1 DURZ ®IDIHG XSLQ WUHWL  GWKD JWDIQ SIRWIQ
© KV XSLQ KLIKHU\ H@G DQUKLDFQRVH VRBILDQFH &Z DODRIGY
$ QGHDQ XSLQ HDUIQHW [P SLRYHG VHHG TXDOW DQG Z LOWAU VXUYLYDOSRWQUWDO

&RW FXWIQJ HQDE@RJ WDIW LOFOXGH DANDAOH VRIOVRBILDQFH DQG D QRQ * 0 2 VXORQ OXUHD KHUELFIGH
UHVIMBQFH P XVBMRQ |RUZ HHG FRQWRO

3WH EWHHGLQJ DQG EWHHGLQJ SWRJIWDP P HV

(6.86% * P E+ GDGV VKH ELHHGIQ) HIIRUAZ IV SDUAHUY LOFOXGIQT - XAXV . 1 KQ , QWX
*HPDQ  ,3. *DWUOGEHQ *HWPDQ  3RDK $FDGHP\ R 6FIHQFHV 3RDQG 8 QlYHUIW
3ROMFQFD GH@ ODUFKH ,VD® 5DGERXG 8SQIYHUAW WKH 1HWMHUDQGY 92.8 8QYHUAW
$XWMD  $EHU WE\ VK 8 QYHUAW 8 QMG . LQIGRP  DQG RWHW/ * HOHVE LHVRXUFHV GHVFUEHG E\
WH ,1&5($6( SIRMHPWDQG VIKH 9 DYLBRY , QUM DUH FRP ELOHG Z MK WDIWEDVHG VHBIPURQ 1Q P XOU
VIV | LH@ WID® DQG FRWRMIG WHW DQG GLVHDVH DWD\ V

, QWRIIHMRQ ILRP  EIWWU GRQRU/ LOFLHDVHV \ HG  SLRVMAIQ FRQWQW DQG VWUHW UHMIAHQRH 1Q VZ HHW
EDFNJLRXQGV : KM OXSIQ HOWAL/ FLRWQJ DIVMU LQIMDOVFLHHQIQ] Z KI® Z RIN RQ $QGHDQ O(SIQ
IRFXVHV RQ P XOISQFDVRQ UHJ IRQDOVMMQI DQG Z LOWAU VXUYLYDO ' HS@® P HQWSDWZ D\ V LQFOXGH
WIDQGDUG YDUHW UHIDMADVMRQ FRVHG BRRS FRQADFW Z MK SLIRFHWRWYY  DQG FROWDFWEWHHGIQ Z LK
VHHG FRP SDQIHV 7KHVH SDWKZ D\ V SWRYIGIQ) QHDUWALP P SDFWZ KI®I RQIHUVMLP  Z IOWU DQG
JHQH HGMQI VWUDWAI LHV P DWLH



3HD LV ( XLRSH V P RWVZ IGHO® JWRZ Q FRROVHDVRQ GUXP H ,WLV IP SRUBQWMQ HP HU LQJ QRYHOIRRG
P DINHW DQG IRU KLIJK YDXH IHHG XWHV HJ  DITXDFEXOXWH ' HVSIVMA EHIQJ D P RGHOIRU S@QW
JHOHMFY VWH WDWA RI SHD JHOHWE [P SLIRYHP HOWKDV MJ JHG EHKIQG VADWRI FHUHDY |, P SWRYIQJ VKH
DJWRQRP IF FRP SHWAYHOHW Rl SHD FRP SDUHG Z MK FHUHDY IV RI FUMEFDOLP SRUBOQFH 2 XU ELHHGHW
HJ .: 6 5%*7 '$1.2 DWH ZHOSRMMRQHG VR GDZ RQ WH H WQWYH WHVRXUFHV Z H KDYH LQ
-,& WR FRP ELOH VHYHWOGU IHHQVWSHV Rl WDIW LlOFXGQJ GHYH®RSP HQWRO P RWIBKR®J LFDO WAHW

WHODWG DQG P HVBERIF WDIW

) RFXMIQJ SUP DU® RQ GU JWIQ SHD ZH EUQ] VRIHWKHU V[ NH\  SDURQHW DFLRW ( XURSH VR
IP SIRYH WDIW VXFK DV \ IH@ GIVHDVH UIMMIDQFH DQG FIP DV UMMIGHQFH 8 MIQJ GLYHUH JHWP SOWP
KLIK WURXJIKSXWSKHORWSIQJ DQG JHQRP IF VRRY \KH FRP P XQW VBUHW FKD@IQIHV @\H VRIO
IDWIXH GURXJKW DQG SDWRIHQ SLHWXIH 2 XUZ RN LQYROYHV P XGk GRFDVRQ | IHG WIDY FRQWRMIG
HQYILRQP HQWMAMWIQJ  DQG GHYHBRSP HQWRI JHQRP LE P DUINHUWY VR VXSSRUMEWHHGIQ] GHFIMRQV 7 KHVH
HIRUVM DWUH VXSSRUMG E\ D GIYHUH SHD JHWP SOVWP FR@IFURQ P DIQDIQHG DWVKH -RKQ , QQHV
&HOWH 7KH HP SKDWV IV S@FHG RQ SWH FRP SHIMYH FRADERIDMRQ WDIQIQ] DQG GDVD VKDUQJ
ZKIBI QDYLJDWQJ GUIHUQI) (8 DQG 8. WHIXDWRU WP HZRUV IRU QHZ EWHHGIQ) MFKQR®RJ LHV
" MHP LODVIRQ DQG H] SRIMIVRQ HIIRUV LOFOXGH Z RUNWVKRSY  SXEQFDMRQV DQG EUHHGHU HQI DIHP HQW
VR HQUXUH WH FRP P HUFIDO XSVDNH Rl LP SLRYHG YDUHMHV 7KH 3,& DOR H SRUHV VXWBIQDE®
EXVIOHW P RGH® VR ERRWWIH [ LQDQFLDOYLDELON Rl SHD EWHHGIQJ LQ ( XURSH



3 HD EUHHGLQJ JRDY

3HD EWHHGIQ) VDU HW LOFOXGH KLIK \ IHG DQG WIHVIQHQFH DFLRW WP SHUDWA ( XURSH E\  FRP ELQIQJ
GLRXJ KWKHDW/RBILDQFH DW ®RZ HUQJ DQG SRG 11@7 WK GXWDE®! LHVIWIDQFH VIR LRRWMRW  GDP SIQJ Bl |

IXVDUXP Z1OV DWRFK\WD FRP S®f SRZGHU DQG GRZQ P IGHZ DQG YUXVHV $JWRORP IF
SURUMHV LOFOXGH ®RGIIQJ HVMBOFH XQURWP P DIXUW DQG WDQGDEI@N VR HDVH KDUYHWV 7Z R
VWUDVA] LF GLLHPMRQV GUYH DGDSVIMRQ

VHOIPAQ) Z LOWAUKDUG.  DXVXP QueRZ Q WSHV VR H WIQG UHVRXUFH FDSWWIUH DQG DYRIG VSUQJ
GLRXJKW DQG
DGGUHWIQJ VRIOIDWI XH VR SHDV FDQ UHWUD P RWH [LHTXHQWD 1Q LRVMRQ

* LDIQ TXD@N WHP DIQV [P SRUDQWIRU IRRG DQG IHHG P DINHW $ GHHSOeHT XHQFHG JHWP SOVP  SDQHO
XQGHWBIQV JHQRP HE IGH DWRFIDARQ WXGIHV DQG P DINHUBWIMMG VHBIPMIRQ HOQDEQQJ | DWMU
IOARIUIHWRQ Rl SURUW WDIW QR HOM SRRY 0 XOMAERFDWRQ |HG GDVD DUH FRP SOGP HOWG E\
FROWR@IG LORFX@MRQV VR YHUI\ DQG WIDFN UMMBQFHY VIKDWKR@ DFLRW HQYLLRQP HQW

3 WIHEWHHGLQJ DQG EWHHGLQJ SWRJI WP P HV

YWHHGIQI IV BIGE\ .: 6 /RFKRZ *PE+ *HWP DQ 5$* 7 6HHGV )WDQFH ' DONR +RGRZ @ 5R @D
3RDQG DQG VKH 5HILIRQDO6 HUYIFH IRU $JWRIRRG 5HVHDUFK DQG ' HYH®RSP HQW 6(5," $ 6SDIQ
VXSSRUMG E\ SWHEWHHGIQ) DQG WHVHDUFK DW WH -RKQ ,QQHV &HOWH 8QWG . LQIGRP
$EHU WE\ VK 8 QLYHUAW 8 QMG . IQIGRP  WWH / HEEQ] , QMIXW Rl 3@QW* HQHVFV DQG &LRS 3MQW
S5HVHDUFK ,3. * HWP DQ\  5DGERXG 8 QYHUIW 1HWKHUDQGY DQG RWMHWY/ $ FXUDWG a  @QH
JHWP SOWP SDQHO Z KIFK LQFOXGHV Z L@ DFFHVWIRQV @QGLDFHY DQG P RGHUD FXGRYDUY LV P DIQWIQHG
E\ WKH -RKQ , QQHV &HOWH V * HIPP SOWP 5 HVRXUFH 8 QMDQG VKDUHG YLD 6 VIDQGDUG 0 DVIAUDO7 LDQVIHU
$JWHHP HQW 7Z RgHDVRQ |11HEG WIDY XQ DFLRW WKH 8 QMAG . LQUIGRP  6SDIQ * HPP DQ\  3RDQG
DQG ) IDQFH VFRUQJ HP HUHQFH KHLIKW I&Z HUQJ WP H SRGV DQG VHHG WDIW 1Q VP DDS®W RU
ZUHV ZKI® FROARDIG HQYLLRQP HQWDWD\ V GIVHODQI B RYHUDSSIQI GIVHDVHV  + LI KAAKURXJ KSXW
SKHORWSIQJ DW $EHU WE\ VK 8 QLYHUIW FRP S®P HQW IIHG ZRW  Z QWU WIDY VFLHHQ [LRW
VROIDQFH DQG D KLJKEHSW a ”  JHQRP IF GDVDVHWIHHGY P DINHU GHYH®RSP HQWVIKDWEUHHGHW/
GHS® Q FIRMQJ E@®FNV ' HOYHWDEGN IQFOXGH WQNHG FRWH @QHV YDAGDWG P DINHW/ DQG
SURUM] HG SDWHQW IRU WDSIG JDIQ 1Q GU BHD WSHV ZKIB VXSSRUAQI YHIHVBE®! SHDV Z KHUH
LHBIYDQW



‘H DUIfHUSURXRBIRXWRQJ VWDOBDMHVHDERK MWV KHRKQQQHYV
&HQWUHDURRPPLWWHEGXL®GW K VW URGXQ G D WLORDQE WH H G L @WK H
HVYVHQWIL@EM W ZHR)XQZRURQSHD GEULQJEGQHILRMWD UPHD®GLGHU
VRFLHWAJIXPHHQHUDWLRV® QDE OX\GW REXLO/MW URDUWQHUYKWSV
EUHHGBBVYRYXNURSWRHIIHFWLYX®SRUWRSH NUPHDWY G/ WUHQJIWK
LQQRYDIVEBRRWYKWHFWRUDUHBRUNLRQE LR VIQFR® E L RWK.B O O H@ KW
SHRVDFL@IRDNHWHVLORG®WLWDORGH | | HUMQYWL UR Q PM@QEH/Q H I LW
(XURSHDQULF X OVOWBIXW X Wk LQWHJUDBYQPD FH® HWUFRWRPLFV
DQBKHQRW\DISBRDFEHDWUWMWFFHOHUDNWB®Y HORSRHOMS URY HG
YDULHWKIBWHWKEHHGVIPRGHWJULFXOWNKHWRXWFRRIMVKISWRMHFV
ZLEMQHZUHDG\ WREX\HH G MAURRWDNYD L O DE®B IO D @ WHH G WB/HYHOR S
QHZ YDULHWLHYV

6DQX $URUD -,& 8. DQG 3HD ,& OHDGHU



/ HOMD / HQV FX@QDUY 0 HGIN LV DQ IP SRUDQWSXOH FLRS Z MK KLI K QXWIMRQDOYDOXH DQG D J URZ LQJ
GHP DQG 1Q (XWRSH +RZHYHU SWRGXPURQ IV FROMDIQHG E\ D ®FN R FXGWDU/ DGDSWG VR
( XURSHDQ FRQGMRQV DQG P WG LQYHWR HQWIQ EWHHGIQJ 7KH / HQMO , QQRYDMRQ &RP P XQIW
DGGLHWHV WLV E\ EUQIIQ] VRIHWKHU SDUQHUY ILRP * LHHFH ,VB® ) WDQFH * HWPP DQ\  DQG VKH
1HKHUDQGY : H @ON SWPFDO EWHHGIQ) Z MK FXWAQJ HGIH UHVHDUFK 1Q D WDQVGLVFLS@ODU
SOMRWP FRP EIQQJ] H SHUAVH 1Q JHQHMEV SKHORWSIQ] DJWRQRP\ DQG EWHHGIQI XQGHU ERWK
FRQYHQURQDODQG RUI DQIE A WHP V

7KWRXJK FRMDERIDARQ WDIQIQJ DQG GMHP IODMRQ VKH / HOMD, & DIP V VR GHOYHU QHZ FXGRYDU/
WUHQIWHQ ( XURSH V BIQD SLIRGXPURQ DQG WHGXFH GHSHQGHQFH RQ [P SRUV  Z KIB! IRMMUQ) D
VXWRIODE®! FRP P XQW WKLRXJK WWURQJ SXEQE SUYDW SDUHUKLISY DQG NQRZ BIGIH VKDUQJ 2 XU
S@Q VR ERRWVBIQMOELHHGIQD LOFOXGHV ILYH P DNRUAMSY

, QMDOJHWP SOVP VFLHHQIQJ

' HYH®RSP HOARI @OHV XVIQJ MIQJ ®f VHHG GHVFHQW 66'  DSSURDFK
* HQRP LF SUHGIFVIRQ

3LRGXFRQ Rl FRP SRVIV FLRWHV

0 XOM VIVM | 1HG WAWMQJ DQG GHP RQWUDVRQ

7KHVH DPAYMHV Z 1@ JHQHDWA GLIYHUH DQG Z HOFKDIDPWUVHG SWH ELHHGIQ) DQG  EWHHGIQU
P DWUDY LOFOXGIQ] HDM 66' @OHV FRP SRVIMA FLRW SRSXOMRQV DQG VRREY |RU P DUNHU DWIWHKG
VHBIPIRQ



/ HQMIOEUHHGLQJ J RDY

5 HJ LRQDOSURUMHV J XIGH GIQMOLP SLRYHP HQW , Q QRUMHUD DQG FHQWDO( XURSH WKH HP SKDWV LV RQ
FRG VROILDQFH GVHDVH UHAVMBDQFH BRGILQ) VROILDQFH DQG XQURWP  USHQIQI VR VHFXWH \ IHGV 1Q
FRRO Z HWVXP P HW/ Z WK H SRUDMRQ RI Z LQMUKDUG. FXOWDU/ IRU DXWP Q VRZIQJ ,Q VRXWHLD
( XURSH EWHHGIQ) SURUMWHV HDUIQHW GURXJ KWKHDWVRBILDQFH SRG VKDWHMU UHVMBQFH  DQG VHHG
KHDOK XQGHU VWUHW FRQGIMRQV DIIHFWQI SOQW 1Q 0 HGWVAUDQHDQ FIP DAV ) RU ERVIK FRQYHQWRQDO
DQG RUDQF WWWP V VDU HW LOFOXGH FRP SHWAYHQHW DIDIQWVZ HHGV P SLIRYHG SKRVSKRWXV
XSVDNH DQG IRRG@WGH VHHG TXDOW : H FRP EIQH LQGLYIGXD@BMQW VHBIFMRQ Z WK VIQJ BigHHG
GHVFHOW 66' @QH GHYHBRSP HQWWR GHYHRS QHZ FXGIYDW/ /LOHV DUIH SKHORWSHG XQGHU IIHG
FRQGMRQV JWRXSHG DFFRUWGIQJ VR VKHWU GUIHUQI FKDIDRMUMAEY DQG SRWAQWDO XVHV  / RRNLQJ

IRZDWG ZH XVH JHQRP [F SUIHGIFVIRQ VR RSP WVH VKH FRP ELQDVMRQ Rl WKH FLRWHV DQG FRP SRVIW
FLRW SRSXOMRQV HYRYIQI P RGHWD @QGDFHY  IKDWDLH HVSHFID® HBIYDQWR RU DQLF 1DLP 1QJ

WV WHP V

3 UHEWHHGLQJ DQG EWHHGLQJ SWRJIWDP P HV

3UHEWHHGIQ) DQG EWHHGIQ) DUH GG B\ WIKH , QUALDDMRQDO+ HABIQIE 8 QLYHUMW  * LHHFH . H\ VHUIQU N
,QWIXW * HLP DQ\ WKH 8 QLYHUAW RI YDVIQFDVD ,\BO 8 QLYHUAW 3ROMFQIED GHEBI 0 DUFKH |, Vib®

/IGHD 6HHGY )WDQFH VKH /HEQ] , QWM Rl 3@QW* HOHWFV DQG &WRS 3MQWS5HVHDUFK | 3.
*HPDQ (6.86% *PE+ *HPDQ DQG 5DGERXG 8QIYHUAW 1HWHUDQGY Z WK GDVD
WHZ DUBVKLS SWRYIGHG E\ WKH ( DUBDP , QMIXWM 8 QIMAG . IQIGRP  7KH SLISHIOH SWRIWHWHV [LRP
JHWP SOW VFHHQIQJ VR 66' @QHV DQG FRP SRV FLRW SRSXOMRQV VKHQ VR P XGLeM | 1HG WIDY
IQ* LHHFH ,VDO® ) WDQFH DQG * HWP DQ 6 VIDQGDUG GHVFUSVRUY/ KDWP RQVH GDWD 1' 9, DQG VSHRPADO
UH GIFVDQFH VXSSRUMELRP DW DQG WHW DWHWP HQW FROQWREIG GLRXJ KWKHDWDWD\ V DW5 DGERXG
8 QLYHUAW DQG GIVHDVH VFLHHQV HJ  DVFRFK\VD UHILOH VHBIPMRQV 2 XU RXVBXW LOFOXGH HOM 66"
MHV IOFXGIQI FDQGIGDWAV Z HOVXIWG VR RUDQIE VW WP V' DQG YDIGDWAG JHQRP IF VRRY IRU
VDU HWMG FLRMQJ  7KH SWRIWDP P H DOR HYDOXDWAV LOWUFLRSSIQ] DQG LRVDMRQDO HITHFW  H J
ZKHDWOIMOZKHDW YV P RQRFXOXWH VR GHUW DGRSMRQ DQG VXSSRUN UHJIRQUESHFLLF

WHFRP P HQGDVRQV

/HIXPHHQHUDWDRHQDEOHWHRBHOLPMWHS FKLQYKEHYHORSRHQW
OHQWRWXURSHDIMUPHUAXU,& OLQISVDFWEBDBI®IGIZQWRXWWLQJ HG
UHVHDBRRELQIHPSHUWLQMHQHWISKHQRW\SRDURQRMQEUHHGLQJ
XQGHRWKRQYHQWRR@®DODQDEPLOBRQGLWDRONVR KEDARNPRGHUQ

FXOWLYZHIK'DY WR/WDEOMNVWKKHHQHEDQWDWHUDRPD YDOXDEQHWLD
JHUPSODVRXUMH)GH[SORWH H GDSW D ERPURWXUR SHQW K HF X UUH QW
HQYLURQPHRRW®IOW PR QNDWNW R HD UFXKUD Y R X U DIH@HHWDRJLDELOL
ZKLFELOKHOSVWRSURYLGHQWLQAVWKLIKSURWRRQWHQWI KLHO G

SHUIRUPDQFH DQG VXLWDEOH IRU GLIITHUHQW HQYLURQPHQW\

(OLIDEHWK 1LQRX ,+8 *UHHFH DQG WKH /HQWLO ,& OHDGHU



3KDVHROXV EHDQV EHDQV DUH VKH P RWMP SRUDQWSXOH GUXP H VSHAHV IQ WAH ZRUB P LARQ
KD DQG VKH P RWVIP SRUBQW®BIXP H IRU KXP DQ FRQUXP SMRQ 9%4HDQV DUH D WDGIMRQDOIRRG FLRS
JWIRZQ ZIGH® RYHU (XWRSH IRU JWDIQ (LJKWHQ ( XURSHDQ WDGIMRQDO KLJK TXDOW GU EHDQ
SURGXPMRQ FKDIQV DUH SLRMPMG E\ 3* , 3URWIPWG * HRJUWDSKIFDO, QGIFDMRQ DQG 3' 2 3LRWMPWMG
" FMUQDMRQ Rl 2UWJILQ  +RZ HYHU GHVSIWM RXU VXEWDQUWDOUHVHDUFK EDVH 1Q ( XURSH WKH JURZ QU
P DUINHW RU EHDQV | RUVXWBRIQDE®! KHDOK\ GIHW Z LGEH P HWE\ [P SRUN XQ®BMW VIKH ( XURSHDQ FLRS LV
WHYLYHG 7KLV LHYLYDOLY RXUJRDO

: H DWH IRFXVHG RQ VHYHWDOFWRSY EHRQIIQJ VR VE R VSHFLHY 3KDVHROXV YXQDUV FRP P RQ EHDQ

DQG 3KDVHROXYV FRFFIQHXV VFDUBWIXQOHU EHDQ  5HIGIFWG DOR E\ WH  EWHHGIQ) DQG~ SWH

EWHHGIQ) SWRIWDP P HV Z IMKIQ RXULQQRYDVMRQ FRP P XQIW RI ELHHGHW DQG SXEQE UHVHDUFK SDUADHU/

WH GlLIHIHQWFLRSV IRU VKH VE R SKDVHROXV EHDQV DWH VQDS DQG G EHDQ ERW JUWRZ IQJ DV EXVK
DQG SR®! EHDQ IRUFRP P RQ EHDQ &RP P RQ EHDQ FXGLYDWG LQ LIOWMUFLRSSIQ) |RU IHHG IV DQRWHU
XVDJH IRWP [P SRU/BDQM RURXULQORYDMRQ FRP P XQIW



2 XUJRDOWY VE RIRG VR VHOIFWSLRP IMQJ @OHV IRUEWHHGIQ) SWRIWDP P HV DQG VR GHYH®S DGYDQFHG
EWHHGIQ) VRRYY VXFK DV P RGIFX®U P DUINHWY DQG DQ LQVAI LDWAG GDVD P DQDJ HP HQWS@WRWP  : H DUH
FRQGXPWQJ |1H@ WD [RUVE R EHDQ ELHHGIQI VHW Z VK VIQI B HQMHY DW  RFDWRQV RYHU VE R
\ HDU/ HDFK VR VHBIPWWXSHURU P DVAUDODQG VR LGHQW\ QRYHOP DINHU WDIMDWRFIDARQV , Q SDUDAEBIO
LQGRRUWIDY XQGHU FROWRMIG FRQGIMRQV DUH EHLQJ FRQGXFWAG VR HYDOXDV GURXJ KWDQG KHDWWHW
VROIDQFH DIGIQJ WH VHBIFPMRQ Rl FQP DWW UHVIGHQWI HORWSHV ) XUMHWP RIH ZH DH GHYH®SIQJ
NH\ J HOHVIE UHVRXUFHV VR VXSSRUMKH ELHHGIQU RI [P SLRYHG YDUHWHY

1 RYHOS@QW IWRP  DQ LOWAV/SHFLLIF FLRW EHVE HHQ 3 YXQO DUV DQG 3 FRFFIQHXV DV D QHZ VRXUH
IRULP SLRYHG WDIW @NH GVHDVH LHVMDOQRHV

$ FRP P RQ EHDQ J HQRW SH WDWFRP ELOHV LHVMDQFH J HQHV DJ DIQWM RXU P DNRU GLVHDVHV

$ P XOWSDIHQAWDGYDQFHG J HQHWDWRQ LOWU FLRW 0 $* ,& SRSXOMRQ IRUXWH 1Q ERW EWHHGLQJ

DQG J HOHVE DQDO WY

%\ WD N LDEW LYRIOLHQW K H Y D O X D WILARIQYY HWMQD S HDQHQRW\SERWK
JHQHEDRMGH OLWHULHWLHVHRISHQLHG® QG LW L REWV K IF K D Q R
REVHUWKELGBHQHWDR LD WLIRWEQWKWRWSHFLAKH QVLJKKY H
JDLQH®WRHZEUHHG PGIIWKRGRORQIGVMRRQRZLQIOXHBRFIUDFWLFI
GHFLVLLRRK/DVHROHKYDUHHG I7ELN[SH U L HIDFWR. J K O L WKWV J QL ILF D ¢
VHOHFWRRQFKLHYRYHWKMHDUWHLQIRUNK@P SRUWIORQFRQWLQXH
EUHHGLQJ HIIRUWV LQ WKH (8

'DYLG *DLNSD YDQ :DYHUHQ 6DDWHQ *PE+ *HUPDQ\



%HDQ EWHHGLQJ J RDY

2 XU JHQHWDOJRDOLY VR WDIVH \ IHG DQG WREIDW E\ S\ WDP IGIQJ IHVIMBQFH VR DQWDFQRVH  EHDQ
FRP P RQ P RVDIF YILXV EHDQ FRP P RQ P RVDIE QHFLRVF YLLXV SRZGHU P IGHZ DQG Z KIMA P RX@
FRP EIQHG Z MK GURXJKWKHDW VRBILDQFH P SLRYHG SOQW DUFKIWMARXH DQG WDIW VKDW VXSSRUN
P HFKDQIVHG KDUYHWV ) RUVQDS EHDQV VSHFULFD® | XUKHU RENHRYHV DUH SRG TXDOW WDIW  FRERXU
VKDSH WMQIGW IQGHKMFHOFH  DQG SWIRFHWIQJ DGDSVMRQ  7KH JHOHME WDWAJ\  LOFOXGHV
IOWAVSHALLE  LOARIUIHWWIRQ  3KDVHROYV YX@DUWV " 3KDWHRXXV FRFFIQHXY VR DFFHW QRYHO
UHVIMWDQFHY  WFNLQ) UIHVIWBQFH JHQHV IRU HDP S® &Ree , 3P  EFe DQG GHYH®SIQI D
P XOASDUHQWDGYDQFHG J HOHUDVRQ LOWAUELRW 0 $* ,& SRSXMMRQ VR ELRDGHQ GLYHUMW DQG HQDE®!
SWHFIVH 4 7/ GHS®\ P HQAMDFLRW P DINHWFODWHY EXVK SR®I VQDS GU

3 UHEUHHGLQJ DQG EWHHGLQJ SWRJIWDP P HV

- H WXSSRUN  SIHEWHHGIQJ DQG  EWHHGIQI SWRIWP P HV DFLRW SXEQF DQG SUYDWM SDUQHWY/
LQFOXGIQJ VIKH 5 HJ IRQDO6 HUYIFH IRU $JWRIRRG 5HVHDUFK DQG ' HYH®SP HQW 6(5,' $ 6SDIQ  WH
8 QYHUAW R %DMIFDVD VDO VIKH / HEEQ] , QUMW Rl 3@QW* HOHMEY DQG &LRS 3MQWS5 HVHDUFK
3. *HPDQ 8QYHUMW 3ROMFQIFD GH®I 0 DIFKH ,VD® 5DGERXG 8 QYHUAW 1 HVKHUDQGY
6 DDWXFKW* BIVGRU * P E+ $XWMD . : 6 /RFKRZ *PE+ *HWP DQ  /IGHD 6HHGY )WDQFH DQG
9DQ: DYHWHQ 6HHGV * PE+ * HWP DQ\  7ZR FXUDWIG SDQHY DQFKRUWMIQ) 9946  a QHV
HOM OHV 3LRWMIFAG * HRJ WDSKLFDO, QGIFDRQ 3LIRMFMG ' HVLJ QDVIRQ R 2 WJ1Q @QGDFHY VHBIPMG
VQDS G WSHV DQG %96  EXVK VQDSARFXVHG  LOFOXGIQ)  SUHVHBIPMG  GURXJ KVEARBGILDQW
FDQGIGDWAV ~ 7Z RdeHDU |H@ WIDY DWWUHH QRFDMRQV HDFK IRUH DP S® 6(5," $ 8QLYHUAW Rl
YDMIFDVD 6 DDWXFKW* GIVGRU * P E+ DQG 9DQ : DYHWHQ 6HHGV * P E+ 8QLYHUAW RI %DVIQFDVD
/HEQ] , QMIXW Rl 3OQWF HOHWEV DQG &LRS 3MQWS HVHDUFK  XVH KDUP RQIVHG GHVFUSVRYY [RU\ [HG
FRP SRQHQW DQG VHHG SRG P HWEV &RQWRAG VFLHHQV TXDQW\ HVSRQVHY VR P DNRUGIVHDVHY  LIRRW
DUFKIMAPWWH DQG DEIRWE VWWHW  GLRXJKWKHDW SDUD RQ DXVRP DG SOWMRWP V  DERQIVIGH
VHHG SRG FRP SRUMRQ DQDOVHV 2 XVBXW [HHG DQ LOWAI IDWAG GDVDEDVH DQG SWRYIGH VHI UHI DVQJ
IOWDoe DQG  LQWU/SHFLLE SRSXOMRQV WH 0$* ,& UHVRXUFH DQG EWHHGHUHIHQG® P DINHW/ VR
DFFHOIDW VHBIFMRQ 0 RUIHRYHU SIBW WDFN GHP ROMDWY UHVMDQFH S\ DP IGIQ) VDIRWHG VR
P DUNHWEHBIYDQWFRP P RQ EHDQ FIDWHV

‘H ZDQWRHYHWWKEHF O L QHKBIR GRHS K DV H REDHKIVQ\WI X UR SHIDQ P L Q J
DQGRRGH KRSWKRWQHZYDULHWLG®QW U LW BSHRWWUD QV DWGR C
WKHQFUHMRVBJURELRGLYRQWKWXURSHDQULFXOWRQBOFOI&HYV

UHTXLOHM YHUNVQUHFHQYWHQEEUHHG ZQWE&HFOLQIQYHVWPHQW

D G G U H3/LW H DDVQI® E L R W WRJ HMAW L V WDE@SPH W L F X IOHSW R M M BM X F W X
KDWHQDE QMG EXLOFWURRRIOODERWKXMMRMDYLGHDQIRIIJHQHWLF
UHVRXUFHV DQG WHFKQRORJLHV WRJHWKHU IRFXVHG RQ ERR

/IDUV *HUQRW 2WWR ,3. *HUPDQ\ DQG 3KDVHROXV %HDQ ,& /



5HG FRYHU 7UIRIXP SWDWQVH DQG ZKWMA FRYHU 7 HSHQV DWH DP RQJ VKH P RWIP SRUBQW
IRIDIH VSHFLHV 1Q ( XLRSH 7KH\ P DNH XS D WLJQUIFDQWDQG JWRZ IQ] HBP HOWRI XP LODQWGIHW
7KHH IV JWIRZIQ) DZDHQHW Rl WH EHOHIW WH EUQ) VR JIDWDQG DIUFXGXWH ERWK 1Q
SIRGXPWYIW DQG 1Q P MIDMRQ RI HQYLLRQP HQVDO IP SDFW 7KH &®RYHU , QQRYDMRQ &RP P XQW
VXSSRUV  SWH ELHHGIQJ DQG  EWHHGIQI SWRIWDP P HV VSUHDG DFLRW VIKUHH FROWOQHOW

&@®RYHU EUHHGLQJ JRDY

,Q ZKIW FRYHU 7UIRIXP WHSHQV EWHHGIQ) IRFXVHV RQ GUDR VHBIFMRQ XQGHU KL K®MRIHQ

LOWQVLYH V\ WHP V VRZ DUG YDUHHV RSVIP VHG |RU BRZ dQSXWJI IDWDQGY WARQJ  ELR®R]I LIFDOQIMRI HQ
If DURQ SHUMMQFH DQG J D] LQJ VRBILDQFH DQG UIHVIQHQFH VR FRE@  GLRXJ KW DQG GIVHDVHV  Z KL
PDIORIQQI IRWDIH \IHG DQG TXDON IRU H DP S® FXGH SWRWIQ DQG Z DWWeRXE®
FDUERK\ GLIDWAV  , Q LHG FRYHU 7UIR@XP SWDWAQVH VKH FRP P HUFLDOERWBIQHFN LV XQUHIDE®! VHHG
\IHG 7KH SWRIWDP P H LQFUHDVHV 6 BB GLYHUAW DWWH VHOMOFRP SDUELON GFXV VR ERRW/
FRP SDAE®! SRAODMRQV DQG H SRUHV VHP Ld\ EUG EWHHGIQ) VR H[ SBRIW KHWLRVY DE&RQIMIGH
IP SLIRYHP HQW LQ IRWDIH \ IHG SHUMMMQR DQG ELRWE DELRWE VWUHW VRBILDQFH



3 IHE HHGLQJ DQG EWHHGLQJ SWRJIWDP P HV

SPWIMHY VSDQ  SWHEWHHGIQ) DQG  EWHHGIQJ SWRIWDP P HV LQYROIQI * HLP LODO+RU]RQ 8 QWMG
CIQIGRP  $EHU WE\ W 8 QYHUAW 8 QWG . LQIGRP  $JURWR QWX 9%XODUD KH %DYDUDQ
6 VWA 5 HVHDUFK &HQWAU IRU $JUFXGOXWH * HLPP DQ\ WKH 8 QWG 6VIDVAV ' HSDUR HOWRI $.J UFX@OXWH
86$ VKH (DUBDP ,QMIXWM 8QIWG . IQIGRP  $DIKXV 8 QYHUIW ' HQP DIN $J5HVHDUFK 1HZ
=HDDQG \KH /HEQ] , QMW R 3@QW* HOHVMEV DQG &LRS 3MQW5HVHDUFK ,3.  * HWP DQ\ DQG
5 DGERXG 8 QIYHUIW 1 HVKHUDQGV

JRUZKIMA FRYHU D dBFFHWIRQ GLYHUAW SDQHO Z 1@ VHP L LG FRP P HUFIDO LV SKHQRWSHG IRU
VE R KDUYHWW HDU/ DWIRXU FROADWIQ] VWAV VE R 1Q VIKH 8 QMAG . IQIGRP  RQH FRQYHQURQDO RQH
QRAEHUADVHU BZ BKRVSKRKY DQG VIR 1Q * HPP DQ GU ) LDQFRQID $GIQH  7WDIW LOFOXGH \ LHG

FERYHU FROWQW SHUMMOQFH XQGHU KDUG GHIRIDWRQ DQG GIVHDVH VFRUIHV : KRBIGZHQRP H VHT XHQFLQU

SRSXOMRQEDVHG VXSSRUV JHQRP HE IGH DWRFIDURQ WXGIHV 47/ GMVFRYHU DQG D SUHGIPVIYH
613 VHWRUJHQRP LF VHOIPARQ Z VK GDVID VKDUHG YLD SLRNHPAGDVIDEDVHY

,Q WHG FRYHU SDUHV/ P DS 6 (BMIGN XVQJ P XGS®{ VP S®IdeHTXHQFHAHSHDWP DINHY/  SWRIL®! D

BFFHWIRQ SDQHO DQG SLBRWD VHP Ld€\ EUG VFKHP H VE R SDUHQWSRRY Z MK QP VMG 6 BB VHW
VDU HAQJ DSSLR] LP DO K\EUGW 7KH DIP Rl WLV LV [LUAM® VR H DP LQH W HIIHFWRQ VHHG
\ IHG Z KLFK LV .QFUHDVIQI® FKDA@HQILQI |RUVHHG SLRGXFHY/ DQG VHFRQG® VR H[ SBRUH VIKH SRWMQUDO
Rl GHYH®SIQJ D QRYHOVHP L K\ EUG EWHHGIQJ P HWKRGR®J\ KDWFRX@ EHWHU H SGRIWK\ EUG YLI RXU
WDQ WDGMRQDOP HWRGY : H DWH DOR WAWQI ERWRQ VSWD\V DIH MWWMG |RU QHFVDU SRAQDVIRQ
HITHFW DQG VHHG VHW

/JHIXPH*HQHUDWLIRVG QDEOXGLQ*HUPLQBROGLQURH[WHQHILVWLQ.

FROODERUWWIHMWOHRKHUHRWRSHBQRWHRPSURF¥FORYHWK\LWH

FORYBIQAHGORYBUMDWLWRXURSPIQAGVKRRUQHUVRIRFQNWDLQDE

SDVWXUH BEDVAGYIVWHRPKXUZRURBRRMRI[SORWHOSH UV L VWHXG\

GLVHDMWMHLVWDRUFRIVY LGHDQIRIZLOGKLWHO RYFHRIOOHFWURQVYGLQ
GDWWRDFLOLW®SWHGHWHUPLDHAGWEBUNHWWEHXVHGRWVVLVWH

VHOHFWLRQ WR LPSURYH EUHHGLQJ HIIRUWYV

&KULVWLQD +ROODQG *HUPLQDO 8. DQG &ORYHU ,& /HDGHU



7KH RYHWD@SXWERVH Rl / HIXP H * HOHUDMRQ LV VR ERRWWKH ELHHGIQJ RI G XP HV ) RUEIR®RI MV DQG
EUHHGHY WL IV OUWHO D VFKQIFDOFKD@IQIH Z KIFK Z H KDYH D@HDG\  GHVFUEHG 1Q VRP H GHWILO
+RZHYHU SDUAFXOW IRUWKH ELHHGIQJ P LORU FLRSV  VXWBRIQIQJ EWHHGIQJ SWRIWDP P HV WHTXIWHV

FROVIGHUDVRQ R 1LQDQFLIDODQG LHI X@VRY P DWHLY

UXL@BLQJ  LQQRYDWRQ WP HZ RUNV  IRU
G4 XP H EWHHGLQJ

2 XU FRQVRUAKP VKRZ V VIKDW®U XP H EUHHGIQJ
IV FRQGXPWMG E\ D IHZ  IOWAUDMRQDO
FRP SDQIHV DBRQIMGH VP DU WHIIRQ VSHFLLF
EUHHGHY/ D@VXSSRUMG E\  LOWDPARQV Z VK
SXEQF  WHHDWFK  RUDQVDMRQV 7KLV
ILDIP HQWG WUXPWUH DQG WHIDQFH RQ SXEQF
VXSSRUNXQGHUIOHV RXU VHFRQG JRDO FUHDWQJ
IQORYDVIRQ LDP HZ RUNV VR VXWIDLQ BRQJ \MLP
SXEQE DQG SUYDW LQYHWR HQW 7KLV LQYRYHV
FRAERWDMRQ 1Q SWH FRP SHAYH DPIYIMIHV  $
FRWH SUQFIS®! Rl /HIXP H * HQHUDMRQ LV ViKH
DAYH  IRWMUQI Rl SWH FRP SHWAXH
FRAIDERIDMRQ WHVHDUFK  DQG  GHYH@®RSP HQW
FRQGXPMG FRGIPAYHO B\ XQYHUMHV
UHVHDUFK  LQWAMMRQV  J RYHUDP HQWDO ERGLHV
DQG SUYDW FRP SDQIHV 7KHVH DUH DPAYMHV
WDWERRW/EWHHGIQJ 1RU D@ SDUQHY EXWGR
QRW FRP SWRP IVH FRP SHWMARQ DQG P DINHW
SRVUMRQV 7KHVH HIRUN JHQHDW VKDUHG
NQRZ BIGIH UHVRXUFHV DQG VRRO VKDWEHQHI LW
WKH Z KR®! ELHHGLQJ FRP P XQW

2 XU VSHFIHV VSHFUIF DSSWRDFK  Z WKIQ RXU
IQQRYDMRQ  FRP P XQMHV  KH®V  LGHOW\
RSSRUXQMHY IRU SWH FRP SHWAYH
FRDERIDVMRQ VBIRWHG VR HDFK  VSHAHV
(11 HPVYH LOWAUQDOI RYHUQDQFH HQVXUHV J HOHVIE
WHVRXUFHV GDVD DQG NQRZ KRZ P RYH TXLFN®
DOG OGUD® EHEHHQ SDURQHY  ZKI®
SIRWFMQ)  SWH FRP P HFIDO DWHW  DQG
NHHSIQ) VHBIFMRQ DQIQHG Z WK ( XURSHDQ
IDLP HWV QHHGV 3DUAHWY H FKDQIH VHHG DQG
MHY XQGHU WBQGDUG P DWUDO WDV HU
DILHHP HQW 607$% (DWW 607$ 07% R
DFFHBILDW WIDY Z KI®I SLIRWPAQ]  RZ QHUKLS
Rl @HV DQG SUHVHUYIQJ WDFHDELDN



2 XU IQQRYDVRQ FRP P XQMHV DOR DD Q RQ GDVD JRYHUQDQFH KDLP RQIVHG WDIWGHVFUSVRYY P XGA.
VIV P X®U\ HDU WIDOGHVLI QV DQG DQ 2 SHQ 6 FIHQFH SRTF\  VKDWAVKDUHV GDVD DQG LOVLI KW LOWLD@D
DV HDUWD DV SRWME® 7KLV IV IRGBRZHG E\ DFDGHP IE SXEQFDVMRQ \VKDW SLIRWFW D@ SDUQHLY
LOWGHIFWDOSLRSHUN DQG EDDQFHV 2 SHQ 6 FIHQFH Z MK SUIRWIFRQ RI FRP SHYH SRVIMRQV

, P SLRYLQJ WHIX@VRU DQG | LQDQFLDOFRQGIVIRQV

%4 HHGHU/ P DINFMQJ FRWV DQG WHYHQXHV DLH WARQI® VKDSHG E\  SXEQE UHIXOMRQ : H FROMEXW
VR SXEQF GHEDW DQG SRIF\ GHYH®SP HOWWKIRXJK GMVFXWIRQ DQG SRVMRQ SDSHU/ RQ (8 ZIGH
JRYHUDDQFH DQG P DINHW KGN WKDW WHIGIFW P RGHWD GUXP H EWHHGIQ) 3URSRUARQDW DQG
KDWP RQVHG (8 WHIXOMRQ LV QHHGHG VR WHQIVKHQ UHWLDV RQ LQYHWR HQW VXSSRUN®RQI \MLP
EWHHGIQJ HIIRUV DQG HQVXWH SISHIQHY GHQYHU FRP SHYH GUXP H YDUHMHV VR ( XURSHDQ IDLP V
) DLU ULV RQ LQYHWR HQWDUH HWHQUDOVR ERRWMBY XP H ELHHGLQU

2 XU ZRWN DGGLHWHV NH\ DAXHV LOFOXGIQ) DWHWP HOWRI WHYHQXH P RGHY HJ FRVHG ®RS
WWHWP V DQG FROADFW EWHHGIQ]  VBFNQQJ LEBUDO IDPP VDYHG VHHG WDW XQGHWP LOHV 1DIU
UHP XQHIDMRQ QRWE® VR EHDQ ZKIFK LV QRWFRYHIHG E\  $UAF® R SHIXOMRQ (& 1R

HQVXUQJ D SIHGIPVDE®! SURSRUARQDWM (8 1WDP HZ RN IRUQHZ JHQRP LF WWFKQLTXHV DQG
DYRIGIQJ (8 8. P VD@ QP HQW SWRP RUQJ GHP DQG VIGH P HDVXUHV VXFK DV LHFRJQMRQ Rl FHUAILHG
VHHG DQG SLRYIGIQJ VDU HWG 60 ( VXSSRUMKLRXJIK +RU] RQ ( XURSH DQG QDVMRQDOSLRIWDP P HV VR
WIELDVH UHYHQXHV DQG DFFHBILDW GHS®\ P HOARI FRP SHIXAYH ®UXP H YDUHWHV



3 LRNHFWS DUVQHWY










7KH/ HIXP H + XE LV DQ RSHQ DFFHW SXEQ/KLQJ
SOMWRWPP ZWM{ WH DIP VR SWRYIGH DFFHW R
YDIGDWG NQRZ BIGIH , WLV D SOMRWP GHGLFDVWMG
VR VKDUQJ NQRZ BIGIH DQG VXFFHWI XO SIDPWEHV
DFLRW YDOH FKDIQV IWRP SMQWEWHHGQI RQ
IDLP  DPWYMHV WKWIRXJK VR SWRFHWIQ] DQG

FRQVXP SVMRQ

7KH / HIXP H +XE LV JRYHWDHG E\ VIKH P HP EHU/ Rl VIKH ( XURSHDQ / HIXP H + XE &RP P XQW ' RQDX
6 R\D SLRYIGHV VKH 6 HEUIVDUDW $ @XVHU/ LQYROYHG LQ VIKH GHYH®RSP HQWRI G XP H SLRGXPURQ DQG
XVH DUH LQYIVMG VR NRLQ IKH / HIXP H +XE &RP P XQIW E\ WHIDAMUQJ DV D P HP EHU 0 HP EHU/ DWH
ZHBRP H VR FRQWEXW VR WH +XE E\ FUHDWQJ D SHU/RQDOSRILG!I LHDWAG VR WKHIU BUXP H Z RN
SXEQKLQI DUAFBN DQG SLRYIGIQI LQIRWP DMRQ DERXWIKHLU SLRNHFW

7KH /HIXP H + XE LV DOR DQ RSHQ DFFHW SIRMFWSOMRWP I XDWDQWILQJ VKDWSIRNHRWRXVEXW DLH
SHWP DOHQWD DYDIDE®! EH\ RQG WWKH SLRNHFW

JHIXP H * HOHIDWRQ LV XMIQJ VIKH / HIXP H +XE
DV PDIQ FRP P XQFDMRQ DQG GMHP LODURQ
SOMRLPP  SWRYIGIQ] SHWP DOHQW DYDIDELON Rl
D@ SWRMFW RXVBXW [/ HIXP H * HOHUDWRQ
_®UXP HKXE HX

, OWILHWHG 1Q NRIQIQ] WKH / HIXP H +XE" 6FDQ
WKH 4 5 FRGH RQ VIKH WKW



/ HIXP H* HQHWDVIRQ LHSRUW

SR@® DQQ - +DKQ 9 O0XWBK\ YRNHWD ' DQG NWUDELRYZ O 7KH S@Q IRU ERRWIQJ VKH EWHHGAQJ RI
VR\ EHDQ /HIXP H* HQHWDMRQ 5HSRUN  $YDIME®! IIRP Z2ZZ GUXP HIHOHWDMRQ HX DQGZZZ GBUXP HKXE HX ' 2,
KWBV _GRLRU ] HORGR

(IFNPHHU ) )®c + 6XWVHN . DQG 0 XWBK\ %RNHW ' 7KH S@Q IRU ERRWIQJ VKH ELHHGIQJ RI XSIQ
/HIXP H * HOHIDMRQ WHSRUN SYDIDE®! WRP ZZZ GUXP HHOHIDMRQ HX DQG ZZZ GUXP HKXE HX ' 2,
KWBV _GRLRU ] HORGR

$WRRWDW 6 2@DFK . *HWDWV / )HUHLD -- 1MHZIQOWD 0 2WWUWDDUWs / DQG 0 XWBK\ %RNHWD 7KH
S@Q IRUERRWMIQJ WH EWHHGIQJ RI SHD /HIXP H * HOHWIDWRQ 5HSRUN  $YDIME®! ILRP Z2Z Z Bl XP_HI HOHWDWRQ HX
DQGZZZ GUXP HKXE HX ' 2, KWBV GRLRU ] HORGR

1IQRX ( O\@®QDV , OXWBK\ %RNHWD ' +HQQHQNDHP SHU 8 /RKZDWHU 8 -HDQVRQ 3 * IRID 7 DQG 3DSD
5 7KH SO®Q IRU ERRWMQJ WH EWHHGIQ] Rl GIMO /HIXP H * HQHUDMRQ 5HSRUN  $YDIDE®! ILRP
277 ®UXP HIHOHDMRO HX DQG.ZZZ BUXP HKXE HX ' 2,

KWBV_GRLRU ] HORGR

JHUHLD -- *IRD 7 2WR / * DQG 0XWBK\ Y%RNHWD 7KH SO®Q IRU ERRWMIQJ WH EWHHGIQJ RI
SKDVHRV EHDQ /HIXPH * HOHDMRQ 5HSRUN $SYDIDE®! IWRP ZZZ GUXP HIHOHDWRQHX DQG
277 GUXP HKXE HX ' 2, KWBV _CGRLRU ] HORGR

"ROHV & $QGHUHQ 6 8 GHOHID - *UWIMKV $ +DURPDQQ 6 +RZDUK & ,DOWKHYD $ /®RG ' DQG
51GD\  + 7KH S@Q IRUERRWIQJ VKH ELHHGIQ) RI FRRYHW /HIXP H * HOHUDMRQ 5HSRUV  $ YDIDE®! |LRP
ZZZ ®UXP HIHOHDVRO HX DQGZZZ BUXP HKXE HX ' 2, KWBY__GRLRU ] HORGR

OXWBK\ YRNHD ' O9RPDQAQ - (IFNPHHU) $WRWD 6 1IORX ( *IRD 7 )HUHLD -- 2WR / * DQG
/RG " 7KH / HIXP H * HQHIDWRQ LQQRYDVRQ FRP P XQMHV / HIXP H * HQHDMRQ 5HSRUN  $ YDIDME®! |LRP
ZZZ ®UXP HIHOHDVRO HX DQGZZZ BUXP HKXE HX ' 2, KWBY__GRLRU ] HORGR

0 XK\ %RNHWD '  3DSDWDQDMRX ) +DW 0 DQG 6VRGGDUG ) &KDDPMUVDMRQ DQG  J HQHVIE
IP SIRYHP HOQWRI SLIRWIQ FLRSV /HIXP H * HQHIDARQ WHSRUV  $YDIDE®! ILRP ZZZ BUXP HIHOHIDMRQ HX DQG
277 GUXP HKXE HX ' 2, KWBV__CGRLRU ] HORGR

IRIPDQQ - +DKQ 9 OXWBK\ %RNHW ' DQG NWDELRYZ 0 3WRILIMQI WH EWHHGIQI Rl VR EHDQ

/HIXP H * HQHDMRQ 5HSRUN  $YDIDE®! ILRP ZZZ GUXP HIHOHDMRQ HX DQG ZZZ GUXP HKXE HX ' 2,
KWBV __GRLRU ] HORGR

(IFNPHHU ) )@ + 6XWHN . DQG 0XWBK\ Y%RNHWD 3WRIHWMQI WH ELHHGLQJ Rl OXSIQ / HIXP H
* HOHUDWRQ 5HSRUN ~ $ YDIDE®! ILRP ZZ Z ®IXP_HJ HOHUDVRQ HX DQG.ZZZ B XP HKXE HX

$IRWD 6 *DXWDY . 2CGDFK . +RZDUK & )HUHLD - - 1HJUGR $0 & *HWDY / 1HZIQWND O
. DVD VND . DF]P DUHN $JQHV]ND 0 XUBK\ %RNHWD ' DQG 2 WML DDUG / 3WRIIHWMQI WKH ELHHGIQJ RI SHD

/HIXP H* HOHIDMRQ 5HSRUNV  $YDIME® IWRP Z2ZZ ®IJXP HIHOHWDWRQ HX DQGZZ Z B XP HKXE HX

1IQRX ( O0\®QDV , O0XWBK\ %RNHWD '  +HQOHONDHP SHU 8 -HDQVRQ 3 GLOMRUR 9 3DSD 5 *[RID 7
DQG / RKZDWHU 8 3WRILIMQI WKH ELHHGIQ) Rl GIQMD / HIXP H * HOHUDWRQ 5HSRUN  $YDIDE®! [LRP
ZZ 7 ®UXP HIHOHIDWRQ HX DQG.ZZ Z BIXP HKXE HX

2WR / * $GDP ( *IRID 7 OXWBK\ URNHWD ' DQG )HUHLD - - 3WRILIMQI WKH ELHHGIQU RI
SKDVHROV EHDQ /HIXPH * HQHDMRQ 5HSRUN SYDIDE®! IWRP ZZZ GUXP HIHOHDMRQ HX DQG
277 ®UXP HKXE HX ' 2, KWBV _CGRLRU ] HORGR

+RIDQG & +DUPDQQ 6 GHOHID - /IX - 6 $QGHUHQ 68 *UIMNV $ +RZDUK & ,DQFKHYD $
51GD\ + DQG/® G ' 3WRIHWIQJ VKH ELHHGIQI RI FRYHU / HIXP H * HOHUDWRQ 5HSRUN  $ YDIDE®! | LRP
277 ®UXP HIHOHIDMRQ HX DQGZZ Z BUXP HKXE HX

/HIXP H * HQHDVRQ $Q DIHQGD IRU SXEQF LQYHWR HOWIQ GUXP H SOQWEWHHGIQI /HIXP H * HOHUDWRQ
3RMMRQ  3DSHU $YDIDE® IWRP ZZZ GUXP HIHOHDMROHX DQG ZZZ GUXP HKXE HX ' 2,

KWBV _GRLRU ] HORGR




2 VKHU SXEQFDVIRQV

' RQD®@ &0 7KH EWHHGQJ R FLRS LGHRW SHV ( XSK\ WFD
KWBV __GRLRU %

/DQOXH 1 5HI -& 2WR /* OWGW 9 2SSHPDQQ 0 /RKZDWHU8 . RMAUO : HWH 6 (O+DQDIL 6
+ DURHWIQJ KMWRUFDOJ HQHEDOQN GDVD VR DFFHBILDVWA SHD ELHHGIQ) 7 KHRUIHWFDODQG $ SSTHG * HOHFY

$YDIDE®! ILRP ZZZ BUXP HKXE HX DQG KWV GRLRU Vv
OF&OWKIH 0 ODWMADH 9 5RYILD %XHQGID 1 $QGRQRYD 0 /RKZDWHU 8 : DDBQ : DWW ) . QH
0 OLlB HYIA - 2WDKRYDF $ 3WRVSHWL 3 9%DQHWMIH $ 5DGA , O0XHMUWHQAHN $ %HI@UDQ 0 0 XUBK\
YRNHWD © *10' 9DA]V %  1HIUR 6 8 QGHUXWIVHG FLRSV 1Q ( XWRSH  $Q IQWAGLVFIS@ODY  DSSURDFK
VRZDUGV  VXWDIQDE®!  SWDPWFHV  $UFKDHRP HWA $YDIDE®! IWRP ZZZ GUXP HKXE HX  DQG
ZZZ ®UXP HIHOHUDMRQ HX
0 XUBK\ 9RNHD ' HYHBSIQ) GUXP H VXSSRUMG FLRSSIQ) W WHP V 1Q ( XWRSH +DYH ZH RYHURRNHG
VRP HVKIQJ" $QQDIY Rl $ SSTHG %4RMI\ KWBV _GRLRU DDE
0 XUBK\ URNHLD /HIXP H * HOHDWRQ 3XWAQJ EWHHGHUY/ EDFN DWWKH FHQWH Rl ( XURSHV SWRWMIQ
WDQUMRQ 6HHG : RUB (XWRSH 0D\ KWBV 777 VHHGZ RUB FRP FGOQ IGBERRNV (8 YROX(PH  IWXH

LOGH KW OSDJH

3BV % - SKHQRWSIQJ Rl ( XURSHDQ VR\ EHDQ YDUHWHV Z MK GUIHIHQWWP H VR P DWUW |IRU GLRXJKW
VROILDOFH 0 DWHUWHVY 8 QLYHUMW RI' 1 DWKUDO5 HVRXUFHY DQG / UH 6 FIHQFHV 92 . 8

5HYDOND 0 5DGNRYD O /\XEHORYD $ 1D\GHQRYD * ,DQWKHYD $ 3UWHIP QDU ,QYHWUDVMRQ Rl ) RCDU
$ SSTFDMRQ Rl %RURQ RQ 3R@IQ 9 IDEIMNV DQG ' HYHBRSP HQWMQ WH &XOWDMRQ Rl 5 HG &RYHULQ WH ) IHG $J UFXOXWH

KWBV _GRLRU DJ UEXOXUH
S5RGWXH ODGHWD 5 &DPSD 1HJIUGR $ )HUHILD )HUWQZQGH| - 4 XDOWDAYH $\WHWP HQWRI 6 RXE®
&DLERK\ GIDWMV 1Q 7ZR 3DQHY Rl 3XOHV 3KDVHRXV YXODUV DQG 3VXP VDWYXP 8MVQJ 8 GUDVRXQG $\WIWKG
(IWDFMRQ 8$( DQG +3/& )RRGV $YDIDE®! IWIRP ZZZ GUXP HIHOHIDMRO HX DQG
KWBV _GRLRU |RRGV

7JRRIRQL $ ' LOMRU 9 1DQQL / OXVWDW ( 3DSDAQL 6 OAVRFFKL (  OHOXFFL ( 3IHW $ * KMDUWQL 6
6XVHN . DQG 3DSD 5 5 HFHQWDGYDQFHV 1Q P ROFX@U VRRY DQG SWH ELHHGIQI DPAYIMHV 1Q Z KIVM OXSLQ
/ XSIQXV DEXV  3@QW $ YDIDE®! ILRP _KWBYV__ GRLRU SOOW




i $O@UIKW UIHVHUYHG 5HSWRGXPURQ DQG GMHP LODVRQ Rl P DWUDOSUHVHQWAG KHUH |RU UHVHDUFK
HGXFDWRQDO RU RWHU QRQ FRP P HUFIDO SXUSRVHV DWH DXWKRUVHG Z IMKRXW DQ\ SURU Z UWHMQ
SHP DMMRQ ILRP VIKH FRS\ W KWKR@HUY SLRYLGHG WH VRXUFH LV IX@ DFNQRZ BIGIHG 5 HSURGXPURQ
Rl P DWAUDOIRUVD® RURWHUFRP P HUFLDOSXUSRVHV IV SLRKIEIMAG

7KH LQIRWPP DMRQ SUHVHQWAG KHWH KDV EHHQ WRURXJK® UHVHDUFKHG DQG LV EHEHYHG VR EH DFFXUDVM
DQG FRUHFW +RZ HYHU WH DXWKRU/ FDQQRWEH KH@ G D® WHVSRQVIE®! IRUDQ. HURVY/ 7KHWH DWH
QR ZDUDMHV H SIHWHG RU IP STHG P DGH Z M WHVSHFWVR VKH LQIRWPP DURQ SWRYIGHG 7KH
DXWRU/ Z L@QRWEH @E®! IRUDQ  GLLHFW LQGILHFW VSHFLDO LOFIGHQVDORU FRQVHT XHQWDOGDP DI HV
DUMQJ RXWRI VKH XVH RULQDELDN VR XVH ViKH FROWIQWRI WKLY SXEQFDVRQ

3GIDVH FIVA WKLY SXEQFDMRQ DV |R@RZ V

JHIXPH * HOHUDVRQ $Q LOARGXFMRQ VR /HIXPH * HOHDWRQ $YDIME®! I[LRP
ZZZ ®UXP HIHOHIDWRQ HX DQG.ZZ Z BIXP HKXE HX







/ HIXP H* HOHWDWRQ SURNHFWSDU/QHWY

&RQVDFWXV ) RARZ XV /HIXP H* HOHDURQ

@ Z727Z OHIXPHIJHQHUDWLRQ HX

m #OHJXPH KXE HX

%

X #/HJIXPH+XE (8

#OHJIJXPHKXE
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