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6P D@VFD®! |IVKHUHV DUIH FHQAWDOVR FRDWIDO @YHIKRRGY IRRG VHFEXUW DQG P DUQH EIRGLYHUW FRQVHUYDMRQ \ HWILVKHYY NQRZ ®IGIH DQG
SWPWFHY DWH RIMQ LOQVXIIIFIHQWD LOWAI DG LOR JRYHUQDQFH 1WDP HZ RNV 7KLY 3K'  SURNHFW LQYHWU DWAV ViKH LOWADPMRQV EHVE HHQ ®&RFDO
HFR@®RJ LFDONQRZ BIGJH VP DOVFD®! 1MKIQI SIDFUFHY DQG FRQVHUYDMRQ LOWIXVRQV 1Q 0 D\ RWM D ) LHQFK RYHU/HDV VMUMRY  FKDUDRMU] HG E\ D
SRWFRBRQIDOFRQW] W KLIK HFR®JIFDOYDXH DQG SHUMMQWVRAIDOWIOMRQV ' HVSIVMA VKH FUHDMRQ RI ViKH 0 D\ RWi 0 DUQH 1 DWUDO3DWN LQ
FRQVHUYDVRQ SRAOFIHV DUH IHTXHQW SHUFHLYHG DV VRS GRZ Q DQG SRRUD DGDSWG VR GRFDOLHDOAHY JHQHUDWQJ FRQIGFW P VMG FRP SOIDQFH DQG
J RYHUQDQFH LOHI | LFLHQFLHV

7KH SLIRMPWDGGUHWHY iKH RYHWDUFKIQD UHVHDUFK TXHWIRQ +RZ GR VKH LHOMRQVKLSY EHVE HHQ GFDOHFRE®JI LEDONQRZ G®IGIH VP D@VFD®! 11VKLQJ
SWPWFHY DQG FRQVHUYDMRQ LOWIMMRQV FRQGIMRQ VKH SRWELMMHV IRU P RUH LOFOX\VIYH DQG DGDSWYH P DUQH JRYHUQDQFH' ) DP HG Z LWKIQ ViKH
FRQFHSWRI  LOWAWDRWYH JRYHUDDQFH VKH SLRMHFWH] DP LOHV ERVK WWH VA WHP VR EH JRYHWDHG IMKHWY SWDPAFHY DQG VRFIR HFR®RJ LFDOG\ QDP LFV
DQG WH JRYHWIQ) VW WHP  LXBNV IQWIMVRQY DQG P DQDJHP HQWIQWMKP HOW  DQG VKHLU LOWDPMRQV 1Q @JIRRQ VRFIR HFRA WHP V' LHH |@W
VHDJ WDW EHGV DQG DGNDFHQWFRDWIDOKDEMDW DVWWKH IOWAUDFH RI- HFR®RJ LFDOG\ QDP LFV @QYHIKRRGV DQG SRZ HU LHDMRQV 0 HWRGR®J LFD®  WKH
WHVY FRP EIOHV LOWIARQDO HWQRI WDSK\  HWQR JHRJ WDSKLFDO DQDOMVY  DQG SDUAFLISDVRU  DSSWRDFKHV , WGRFXP HQW 1MKHW/  NQRZ BIGI H
VSDVDO SIDFWFHY  DQG DGDSWYH VWDVAI IHV DFLRW GLYHUMH DQG P DUILQDA HG SWRILGN DQDO]HV KRZ HFRV WHP V DQG UHVRXUFHV DWH 1WDP HG
P DQDJHG DQG FROWMMMG DQG REVHUYHV VMKH FR FROMKPIRQ Rl NQRZ ®IGIH DQG P DQDIHP HOWVFHQDURV 1Q %6,' * (6 ZRUNVKRSV %H RQG
GRFXP HOAQJ  Z KDW NQRZ ®IGIH H MW ViKH SLIRMFWHP SKDMJHV ZKR KRGV NQRZ BIGJH  KRZ WLV P REL@ HG DQG WH WR®I Rl IVKHW/ 1Q
GHFIMRQ P DNIQJ) DIHQDV  SWRYIGIQ) IQVIKW LR SRZ HU DV P P HMHV DQG JRYHUWDQFH G\ QDP LIFV ([ SHAMG FRQWIEXVIRQV LOFOXGH HQKDQFLQJ
VRFIR HFRW WP REVHUYDVRQ LQIRLP 1QJ YX@HWDELDN DQG UVN DWHWP HQW DQG VXSSRUAQJ VIKH FR SUIRGXPURQ Rl FROW WWHQVIMYH J RYHUQDQFH
SDWZ D\ V

7KH VIKHVLV Z L@ SUIRGXFH DFMRQDE®! HFRP P HQGDMRQV |RU FRQVHUYDVMRQ SRAFIHV SDUAFISDVRU P DQDIHP HQW DQG FRQIGFWP MIDMRQ  Z VK
WHBIYDQFH 1RU IVKIQJ FRP P XQMHY SDWN P DQDIJHW/ DQG @RFDODXVMRUVHY 1Q 0 D\ RWM DQG RWHU FRDWIROVAULVRUHY Rl VIKH VRXWKZ HWHALD , QGIDQ
2 FHDQ , WDAR J HQHDWAY WDQVIHLDE®! P HWRGR®J LFDOLOVLI KW IRU Y6, * (6 EUGILQ) HFR®JLFDO VRFIDO DQG JRYHUQDQFH GIP HOVIRQV VR |RWHU

DGDSWYH LQFOMYH DQG UHVIGHOWP DUQH J RYHUQDQFH
&RQVDFW EUFH WRXL@M# XQLY QDQWAV IU
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&XPXOMHWMMY ZUSFURVY ODM)GRQ7LOXXP $Q LOQWHJUDWHG FR
I UDPHZRUN IRU VSDWLDO PDQDIJHPHQW\RWHRWYRQ VRFLR HFR

$SEVWUDFW

0 D\ RWA @JRRQ VXWBLQV KLJK ELRGLYHUW FRDWIDOSIRWIFMRQ DQG DUAYDQDOI VKHUHY HWHQWDOI RU GRFDOIRRG VHFXUW  <HWMKLY P X®UXQPMRQDO
VRFIR HFRA WP LIV LOFLHDMQI®  VKLHDWIQHG E\  FXP XOWYH @QG Z DWIUKHGY SWIHWXUHV  VHGP HQIMRQ  QXWIHQW HQUEKP HQW FKHP LFDO
SRO\VDQW DQG P LFLREIDOFRQVDP LODMRQ  FRP SRXQGHG E\  FIP DWi FKDQIH DQG WHFHQWH[ WHP H HYHQW VXFK DV WKH P DW EGIDFKLQJ
IRCRZ HG E\ D KXUIFDQH ' HVSIVM RQIRIQJ P RQWMRUQI HIIRUV WHHI DWHWP HQW HP DIQ @U HO® EDVHG RQ FRP P XQW GIYHOLQGIFDVRY/ HJ  FRWDO
FRYHU VKDWRIWQ GHWFWGHI LDGDARQ RQ® DIVKU YIME®! GHFAQH ®DYIQ) HDUD DQG FKURQIF YX@HWDELDN SURFHWHV LQVXI I LEIHQWD FKDUDPWU] HG
0 RUIHRYHU H DMAQJ SIRWMIPARQ P HDVXUHV UHP DIQ @P MG DQG DUH QRWAKXFWILHG VR SUHVHUYH VKH RYHLD@P XOUXQPMRQDON RI @J RRQ HFR WP V

7KL/ 3K SURNMHPWDLIP V VR GHYH®S DQ LOWAI LDWG @QG VHD FROAXXP 1WDP HZ RIN VR DWHW KRZ FXP XOWYH @QG GHUYHG SUHWXUHV VKDSH ViKH
YXQ@QHWDELON R WHH EXIGIQI) FRIDY DQG VHQUOHO VSRQIH VSHFLHV 1Q 0 D\RWA : H K\ SRUKHVI] H VKDW LHHIV H SRVHG VR KLIKHU FXP X@WYH
Z DMUKHG SUIHWXUHV H KLEIW GHWIPVDE®! P LFLREIRP H GHWIELQ] DURQ DQG  SK\ VIR®RJLEDO WMHW SURU VR FRP P XQW GIYHO GHIWDGDRQ %

FRP EIQIQJ) VSDUDOSWHWXUWH P DSSIQJ  VHDVRQDOIH@G P RQVRUQJ P LFLREIRP H FKDWDRWAU] DURQ  HFRSK\ IR®RJ IFDOELRP DINHWY  DQG FRQWREDIG
H[ SHUP HQW ViKH SLRMHPWZ LODIGHQW\ TXDQWIMYH HDUD Z DUQIQJ ELRIQGIFDVRYY DQG YDAGDWMA FDXVDOSUHWXUH ULHVSRQVH LHODMRQVKISY 6 WKFXULHG
DIRXQG IRXUD[ HV VKH 9%6," * (6 SHVHDUFK 3LRIWDP WHVHDUFK Z1® L FROWMKFWFXP XOWYH SUHWXUH UIHVIQHQFH LQGIFHV DFLRW Z DVMUKHG UHHI

JWDGHQW I DWHW P XOUVFD®! EIR®RIIFDOUHVSRQVHY FRP P XQW  LQGLYIGXDODQG SRSXOMRQ DFLRW FROQADWHMG VMV LIl H SHUP HQVDQ

YDAGDWA NH  WUHWRW DQG ELRP DINHW/ DQG LY  SURGXFH VSDUD® H[ STAW YX@HWDELDN JWDGHQWDQG P DSV LOWAI IDWG Z MK @JIRRQ XVHV

SDUAFX®UW DUAVDQDO IIVKHUHY VR VXSSRUN DGDSWYH P DQDIHP HQW 7KH SURNHFW RSHUDMRQDOVHY QG VHD LOWAIUMRQ Z IMKIQ WMH 9%6," * (6

SWIRIDP B\ WHQIVKHQIQJ QWA LIDWG REVHUYDVRUHY 73  DGYDQFIQJ WHVIGHQFH EDVHG DQG VSDMD@ H STFIWP DQDIHP HQMVRRY 73 DQG
IRWHUQJ FR FROMXPMG JRYHUDDQFH Z MK GRFDOWBNHKRGHY/ 73 % QONIQJ FXP XOWYH SUHWXWHY  ELR®ILFDO P HFKDQMVP V' DQG  VSDWDO
P DQDIHP HQWVRRY W GHOYHUY/ WDQVIHWDE®! YX@HWDELDN GIDJQRWIEV IRU 0 D\ RMA DQG RWHU VAULMRUHY 1Q WH WHIIRQ 9%\ RQG DFDGHP IF
DGYDQFHV WKLV 3K Z 1@ GHQYHU DPURQDE®! LQGIFDVRY DQG VSDVDO GIDJQRWIEY VR IQIRLP  FRQVHUYDARQ SURUMYDMRQ DQG DGDSWYH @JRRQ
JRYHUDQFH FROWEXWQJ VR VIKH UHMIGHQFH RI FRUDOUHHI VRFIR HFR WPV XQGHU DFFHBILDWQJ J REDOFKDQJ H

& RQVIDFW HARWWXFUHE XQLY P D\ RWM U
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ODULQH ZBYBIW DQG &ROHXWD JLF )LVKHULHY LQ WKH 6RXWKZHV\
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7KV %6, * (6 3K SURMHPWDGGUHWHY VIKH FUMFDOFKDABIQI H Rl XQGHUAMDQGLQ) KRZ P DUQH KHDVE DYHV 0 +: V P SDPWFRDWIDOSHMDJ LF | LVKHUHV 1Q
WKH 6 RXWMZ HWHWD ,QGIDQ 2 FHDQ 6: ,2  Z VK VSHFLLF IRFXV RQ &RP RURV DQG 0 D\ RWM 0 DUQH KHDVE DYHV  SLIRRQIHG SHURGV RI DQRP DBRXVOD
ZDWP VHD VXUDFH WP SHIDWUHV  KDYH LQFUHDVHG GLDP DAFD® 1Q IIHTXHQR. GXUDARQ DQG LOMOMW JBRED® 7KH 6: ,2 WHILIRQ KDV H SHUHQFHG
VI QUIEDQWO +: DPAYIW WL JHUQJ FDVFDGIQ) HIIHFW WKLRXJK P DUQH IRRG Z HEV Z VMK SDUAEX@UW DFXWW LP SDFW LQ WRSLFDOZ DWAV/ Z KHWH
VSHFLHV @QYH QHDUVIKHU VKHUP DOVRGILDQFH QP LW

SHVHDUFK 3WREGP : KI® LQGX\WWMDOWQD 1IVKHUHV KDYH WHFHLYHG FRQVIGHWDE®! DWMQURQ DUAYDQDOVP D@VFD®! |VKHUHY LHP DIQ XQGHUAXGIHG
GHVSIWM VIKHLU | XQGDP HQWIDOLP SRUMQFH | RUFRDWIDOQYHIKRRGY 1RRG VHFXUW  DQG RFDOHFRQRP IHV  7KHVH [LVKHUHVY VB HWP DIQ® VP DAWQD DQG
VDIOVK VSHFLHY VMDWUHVSRQG WDSIGD VR HQYLLRQP HQVIDOFKDQIHV FLHDWQJ FRP S® HIIHFW RQ UHVRXUFH DYDIMELDN [RUIMVKIQ) FRP P XQWMHV 7KH
UHVHDUFK DGGUHWHY FUMFDONQRZ ®iGIH J DSV DWMKH LOWIUMHPMRQ Rl FOP DWA VFIHOFH  1VKHUHY HFR®J\  DQG JRYHUWDDQFH H[ DP IQIQJ KRZ 0 +: V
DI | HRWWSHFLHV DYDLDELDN DQG FDVFKDELDN KURXJI K ERW GLLHFWSK\ VIR®RJ LFDOHI IHFW DQG LQGILHRWMP SDFW RQ SUH\ G\ QDP LEV

5HVHDUFK $SSWRDFK  7KH SLIRMFWHP S®\ V P I HG P HVKRGV DSSLRDFKHV LOWAIIDMQJ TXDQWIMYH HQYLLRQP HQWIDO DQG |LVKHUHY DQDOVHV Z VK
TXDOIVYH VRFIR HFR®RJI LEDOV WHP V LQYHWWII DURQ DFLRW VKUHH LOWAUFRQQHFAG SDUN 3DUN  FKDUDFWAU] HV FRDWIDOO +:  SDWHILDV XVIQJ VDV
VHD VXUDFH WP SHIDWH SWRGXFW 1Q VWX REVHWYDVMRQV DQG UHJIRQDO FAIP D SLRMIFMRQV 3DUNV  DQDO] HV WHDMRQVKISY EHVE HHQ O +:
FKDUDRVMUMAFY DQG DUAYDQDO FDWK GDVD VIKLRXJK WP H VHUHV DQDOWY DQG VSHFHV GMMEXVRQ P RGH@QJ 3DUNV  FRQWIEXWMV VR DGDSVYH
JRYHUDDQFH 1Q 3& VKURXJK WINHKR@GHU HQJ DIHP HQWDQG FR GHYH®SP HQWRI P DQDJHP HQWUHFRP P HQGDWRQV 7KH UHVHDUFK Z L@SWRGXFH RU
FROWIEXWM VR D UHJIRQDOO +: DVDV TXDQWILHG FOP DV 1IVKHU IHDMRQVKISY DQG HYLGHQFH EDVHG J RYHUQDQFH SURSRVDY

/ RFDO 3DUAQHUKISY  7KH SLRMHFW 1 RUK 6 RXWK UHVHDUFK FREDERUDMRQ LRRW RQ HTXIW DQG NQRZ BIGIH FR SIRGXPURQ SUQFIS®BN . H @RFDO
SDURHU/KISY VKRX@ LQFOXGH WH QHZ ' RFVRWDO6 FKRRODW&RP RIRV 8 QLYHUAW ,15$3( , QUWIXW1 DMRQDOGH 5HFKHUFKH SRXU GBJUFXOXWH @
38FKH HWQ QYILRQQHP HQW LQ &RP RIRV DQG WH 0 DUQH 1 DWWDO 3DWN 1Q 0 D\RWM  7KHVH SDUADHU/KLSY DUIH HWHQWDO IRU GDVD FREBIPURQ
SDUAFISDVRU  HQI DI HP HQWZ VMK 1IVKIQJ FRP P XQMHV DQG HQVXUQJ UHVHDUFK UHBIYDQFH VR GRFDOFRQW W 7KH SURMHPMGHD@ DIP V VR UHFUXIWD
@FDO FDQGIGDW DQG LQFOXGHV FRP P WP HOW VR VWWHQIVKHQ UHJLIRQDO WHVHDUFK  FDSDFIW WKLRXJK @&RFDO VHP IQDU/  WDIQIQ) SWRIWDP V' DQG
FRADERWDWYH NQRZ BIGIH GHYHB®RSP HQW 7KLY DSSLRDFK HQVXUHV H UHVHDUFK DGGUHWHY LHDOJ RYHURDQFH FKD@BIQU HV Z KIBH EXLEBQI VXWIDLODE®
GHFMRQ VXSSRUMMXFWUHV | RUFRDWIDOI LVKHUHY P DQDI HP HQWLQ ViKH 1DFH Rl LOFUHDMIQJ FQP DV \WWUHW

& RQVIDFW DB DQGLH J DQDFKDXGH# LG U
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&RWDOHH HFRW WHP V SLRYLGH HWHQUDOHFRM WP VHUYIEHV LOFOXGIQ) VKRUHAQH SLRMPURQ QXWIHQWA FAJ  ELRGLYHUAW VXSSRUN DQG | VKHUHV
UHVRXUFHV \ HWVKH\  DUH LOFLHDMIQI ® VIKUHDWAQHG E\  FQP DV FKDQIH RFHDQ DFIGUIFDARQ SR@MRQ DQG FRDWIDOGHYH®RSP HQW 0 RQVRUQI UHHI
HFRV WP KHD®IK DQG SRSX@VMRQ WIVXV Rl NH\  VSHFLHV 1V WHUHIRUH D P DNRU VFLHQUWILE DQG P DQDJ HP HQWSURUW 1Q VKH : HWHILY , QGIDQ 2 FHDQ
(QYILRQP HOMO' 1$ H 1$ KDV HP HUHG DV D SRZ HUXODQG QRQ LQYDVYH VRROIRU EIRGLYHUAW P RQMRUQJ D@RZ IQJ VSHFHY GHVWIPMRQ |LRP
Z DU VDP SGV +RZHYHU P RYLQJ IWRP VSHFHV GHWIPRQ VR TXDQWMYH SRSXOMRQ DWHWP HQWUHP DIQV RQH Rl VKH P DNRU FKD@IQIHV 1Q
P RBIFX@UHFR®RI\

7KH (3,5(() 3K SWRMHPADIP V VR GHYH®RS DQG YDIGDWM LQQRYDWYH DSSURDFKHV FRP ELQIQ] TXDQWIMYH H 1$ DQG HSLI HOHWE LQIRLP DWRQ VR LQIHU
SRSXOMRQ GIYHOQGIFDVIRUY RI D UHHI DWRFIDWAG NH\ VSHFLHV WKH VHD FXFXP EHU6IFKRSXV FK&RRQRXY 7 KH FHQWDOUHVHDUFK. TXHWIRQ LV Z KHWHU
HQYLLRQP HQWDO' 1$ FDQ P RYH EH\ RQG VSHFLHV GHVPRQ VR TXDQW\ VKH KHDOK WIVXV Rl H SRIMAG UHHI SRSXOMRQV 7Z R P DIQ REMPAYHV Z L@
VWKPUH VIKH UHVHDUFK ) LUAV VIKH SURMHFWZ LEWAMWVZ KHWHU SRSXOMRQ DEXQGDQFH FDQ EH HWAP DWG XMIQJ H 1$ E\ FDIEWDWQJ GURSGWGL] VDO
385 GG3&5 P HDVXUHP HQW DJ DIQW LQGHSHQGHOW GHQMW HWIP DAV REVBIQHG ILRP GLRQH [P DIJHU DQG YLVXDO VXUYH\ V. DFLRW VIV Z VK
FROADWIQJ] SRSXOMRQ GHQOVMHYV DQG DQWIRSRIHQIF SUHWXUHV 6HFRQG VKH SURMHFW Z L@ IQYHWI DA Z KHWHU ' 1$ P HW\ OVRQ P DUINHWY
DWRFIDWG Z M ERG\ MJ H DQG VH FDQ EH IGHQWIHG ILRP WWAXH ' 1$ DQG VXEVHTXHQMD GHWMPWG 1Q P HK\ WG HQYILRQP HQWO' 1$ R LQIHU
SRSXMVRQ V] H WAXFW(H DQG VH[ VR

7KH SLRMHPWFRP ELOHV | 1H@ VDP S@QJ  FRQWRM@IG H[ SHUP HQW P RGIFX®UDQDOVHY DQG HFR®RJLFDOP RGHAQJ ) IH@Z RWN Z LEH FRQGXFWG DFLRW
P XOAS®! : HWHLD , QGIDQ 2 FHDQ VWAV LOFOXGIQ] 5! XQIRQ ,VDQG 0 D\ RMA DQG ViKH 6 FDWHMILHG , VDQGV L1Q FRADERWDMRQ Z MK P DUQH SLRWMPMG
DUHD P DQDIHW/ DQG WHILIRQDO P RQMRUQJ SWRIWDP V ZIWKIQ WH ,17(55(* 1(7 ,7 SIRMWFWIWDP HZRWIN % LOWIDAQ) P RBIFXOU HFR®RI\
HSLJHQHWFY ELRIQIRWPP DMFV DQG WHH P RQMRUQJ DSSWRDFKHV WKH 3K'  Z LFRQWIEXWMA VR ViKH GHYH®SP HQWRI WDQVIHWDE®! DQG QRQ LQYDMLYH
P RQVRUQJ VRRY

| VXFFHWIXO (3,5(() Z @ GHP RQWMDW ViKH IHDVMEEIONV Rl GHUYLQ! SRSXOMRQ GIYHO HFR®J LFDO LQGIFDVRY/ 1LRP Z DVIAU VDP SBV DQG SURYIGH
RSHUDURQDOVRRY |RU LHH HFRA WP P RQVRUQJ DQG P DQDIHP HQW 7KH SURMHFWMIW DWVKH LOWUDFH EHVE HHQ 1XQGDP HQWDO LHVHDUFK DQG
HYLGHQFH EDVHG FRQVHUYDARQ FRQWMEXWQJ VR LQQRYDVRQ LQ P DUQH P RQMRUQJ DQG FDSDFIW GHYH®RSP HQWQ WH : HWIHLD , QGIDQ 2 FHDQ

&RQIDFW VHU H EHULQDUGH AP P 1U
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SVLOQEBXVWHEOGHPHWR LQIRUP VSDWLDO PDQDJHRHQ W [ EGRRLOMI
DQG VKDUN VSHFLHY DFURVYV FRQWUDRAWM QQ SUWKRHWWHREEXW. IRDHY

2FHDQ

$SEVWUDFW

0DQ P DUQH VSHFIHV SDUAFX®UW KLIK® P REL®I P HVR DQG VRS SUHGDVRYY WDYHOYDVWGMBQFHY MDWFLIRW QDVMRQDOERXQGDUHY DQG WIMF
P DQDJHP HQWDUHDV VXFK DV 0 DUQH 3LIRWMFWG $UHDV 0 3$V 7KLY HFR®J IFDOFRQQHPAYIW  GUYHQ E\  DGX@VP RYHP HQW DQG @UYDOGL/SHU/DO
VKDSHV SRSXOMRQ G\ QDP IFV UMAHQFH DQG WHVSRQWHV VR IMK H SBRIVIMRQ : KHQ P DQDIHP HQWIDLY VR UHIGIFW VKHVH VSDVADO @ONDJI HV
FRQVHUYDMRQ DQG | IVKHUHV RXWWRP HV FDQ EH FRP SWRP IVHG $ OIKRXJK DUHD EDVHG P DQDIHP HOWRRY $%0 7V FDQ HQKDQFH VXWIIQDELDN P RW
0 3$V DUH QRWGHWLI QHG VR P DIQVDIQ FRQQHPAYIW DQG P DQ\ FUMFDOKDELVDW |RUP REL®! VSHFLHV UHP DIQ XQSIRWPMIG

7TKH 6 RXWZ HWV,QGIDQ 2FHDQ 6: ,2 LV D EIRGYHUMW KRWSRW XQGHU JWRZIQJ KXP DQ SWHWXWH WKDW IHTXILHV [P SLIRYHG WDQVERXQGDU
FROVHUWYDVURQ S@QQAQ) $FRXWAF WGP H QRZ Z1GHO® XVHG VR WDFN DTXDWF DQIP DY DFLIRW @UWH VSDWDOVFD®N SWRYIGHV D SRZ HUXOVRROVR
P HDVXWH FRQOHFWYIW  WKRXJIK P XOK VSHFIHV P XOU VFD®I DQDO VHV LHP DIQ WDWH

7KL SIRMIPMOQWAI IDVWAY P RYHP HQWGDVD ILRP  H SRIVMG DQG WKUHDWAQHG VSHFLIHYV  LOFXGLQJ VKDUINV WHYD@HV Z DKRR DQG P DUQH WXUABN  DFLRW
WH6: ,2 8VvQJ H WQJ GDW ! VIDJIHG LIQGLYIGXDY | P IARQ GHVWFARQV DQG GDVD I RP DGGIMRQDODQIP DY  IWZ L© TXDOQWI\

FRQOHAAYIW DFLRW 0 R} DP ELTXH 6 RXW $I1UFD 0 33V P RGHOIXWWH VSHFHY GWMEXWRQV XQGHU FIP DA DQG 1IWKIQJ VFHODURY VR GHWLIQ
UHVITHQWO 33V DQG XSVFDB DQDO VHYV WHI IROQD@  LOFRWBRWDWQI WWH &RP RWIRV DQG ( XLRSD VWV %4 QONLQJ | LOH VFDBI U H VFD®1 P RYHP HQW
HFR®J\ VR HI IRQDOJ RYHWDQFH WH SIRMIFWDIP V VR RSP | H FLRW ERUGHU VSDWDOP DQDJ HP HQWDQG WAHQI VWMHQ P DUOQH FRQVHUYDWRQ LQ WKH
6: ,2

&RQVIDFW NHLRP H ERXWMHD# LWHP HUIU
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OXOWLGLPHQVLRQDO DVVHVVPHQW R VG RRPHRE BV X D SHHEQHOU
VLWH D/ELWABWYJ FDS\DBIQMS VRFLR HFRDWRPEIEOIL W

SEVWUDFW
6 HDZ HHG DTXDFX®XWH LV D SURP IMQJ SDWZ D\ VR GLYHUI\ FRDWROQYHIKRRGV DQG VXSSRUMRRG \ WP LHMIQHQFH 1Q WWH : HWHILR , QGIDQ 2 FHDQ
.2 \HWIQ &RP RWRV P DUQH DTXDFX®XWH KDV QRWA HWEHHQ HWIREQVKHG DQG MFNV D VFIHQFH EDVHG SOQQIQJ IWDP HZ RN 7KLV 3K SURNHFW
026%$,& DIPV VR GHVJIQ DQ RSHWDVRQDO GHYH®SP HQWILRDGP DS IRU 0 ZDQ &RP RIRV WDWLY HFR®RJILIFD@® VXWBDIQDE®! VRFIR HFRQRP LFD@
IHDME®! DQG GILHFV® XVDE®! E\ GHFIMRQ P DNHU/ DQG FRDWIDOFRP P XQMHV &RQGXFWAG E\ D &RP RUDQ GRFVRUDOFDQGIGDWM Z IWIQ WH %6 ," * (6
SWRIWDP  VKH VKHMY FRP ELQHV HFR®J LFDO VSDMDO HFRQRP [F DQG J RYHURDQFH GIP HOVIRQV 1Q D MIQJ & LOQWAJ LDVAG [ LDP HZ RN
7KH UHVHDUFK LV WAKXFWULHG DURXQG |LYH RENHPWYHV VFLHHQ DQG SURUWWH FDQGIGDW VHDZ HHG VSHFLIHV IGHQW\ DQG P DS VXIVIDE®! | DLP LQJ
DUHDV HWAP DV HFR®J LFDOFDU LlQJ FDSDFIW DQJ HV | RU VHBIFWAG VSHFLHY DQG VIVAV DWHW VRFIR HFRQRP IF IHDMIEIOV DQG J RYHURDQFH
FRQGIMRQV DQG P S®IP HOWDQ H SHUP HQWDOFXOWDWRQ WIDOWR JHQHUDW GRFDOSHURWP DQFH GDVID DQG LHIIQH SMQQIQI RXVBXW $ WRIHG
VSHFLHV VFUHHQIQJ DSSWRDFK Z L@FRP ELQH WHI IRQDONQRZ BGIGIH VW QUKHVIY - &RP RWIRV DQG QHLJKERXUQJ : ,2 VMULVRUHY Z WK [IHG YHULLIFDWRQ 1Q
0ZDQ XVIQ) WIDQGDUEIVHG HFR®J LFDO VXUYH\ V DQG VIl RQRP IF IGHQWIFDWRQ 6 XWVIDEIMN P DSSIQ) Z L@ XVH * ,6 EDVHG P XGWFUVAUD DQDOWYV
0&%$ $+3 1QWAJDWQI HQYILRQP HQWIO VRAR HFRQRP IF DQG LHIXMVRU @\ HW/ VR GHIOHDW SURUW DQG H FOX(MRQ FRQWADIQW] RQHV  &DU LQJ
FDSDFIW DWHWP HQWZ L®HWP DWW SIHFDXVIRQDU  ELRP DW DQG IDWP Q) DUHD WDQIHV FRP SDME®! Z I GRRFDOHFR®J IFDO@P IW 6 RFIR HFRQRP IF
DQDOWY Z I@XVH P [ HG P HWKRGV TXHWIRQQDILHV QWWYIHZ V IRFXV JURXSV VR HYDXXDVM | LQDQFIDOIHDMIEIMN DGRSWRQ FROWADIQW DQG HQDE@QJ
JRYHUQDQFH FRQGMRQV $Q H SHUP HQVXOWIDODWRQH VHEBIPMG W Z IMK RQH RUVEZ R SURUVWHG VSHFIHV GHSHQGIQJ RQ RSHUDWRQDOIHDMIEIDWV  Z L@
P RQVRUJWRZ WK VXUWYLYDO ELIRP DW \ IHG HQYLLRQP HQOFRQGIMRQV DQG RSHUIDMRQDOWHTXWHP HOQW 7KHVH HP SIUFDOGDVID Z L@EH XVHG VR WHILQH
FDU) LQJ FDSDFIW DQG IHDVIELOW DQDOVHV [P SLRYIQJ KH LREXWOHW Rl LHFRP P HQGDWRQV

([ SHAMG RXVBXW LOFOXGH D GRFXP HQWAG VSHFLHV VFLHHQLQ) DQG SURUMIVDMRQ [LDP HZ RIN - J HRUHIHUHQFHG VXIVDELOW P DSV VIV VSHFLLLE FDUY LQJ
FDSDFIW (DQJHV \WDOSHURWP DQFH GDVVHW  VRFIR HFRQRP LE IHDVIEIOV UHVXAV DQG DQ LOWAJ LDWAG GHFIMRQ VXSSRUNSDFNDI H IRU SKDVHG ®Z
LP SDPWWHFVRRU GHYH®SP HOW %\ RQG IW VFLHQWILF FRQWIEXVIRQ VKH SURNHPWLY GHVLI QHG | RU SUDFFDOXSVINH VKURXJ K WIDNHKREBHU HQJ DI HP HOWDW
NH WBJHV DQG KLRXJK SRIF\ RUHQWG FRP P XQIFDURQ SWRGXFW 7KH WHWY Z LOSWRYIGH KKH [LUAWIOWAI LDWAG HYLGHQFH EDVH IRU VHDZ HHG
IDLP LQJ SOQQIQJ 1Q 0 Z DR DQG D WDQVIHDE®! P HRGR®J LFDOUHI HUHQFH | RURWKHU VP DOWMVDQG @ ,2 FRQW[ W IDFLQJ VIP LU GDVID DQG J RYHUQDQFH
FROWADIOW

&ROQVDFW P DUD GDUDV# WG U
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