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YHLQJ D &RQ LGHQW HDUHULQ
( QJI—Q_lHU—QJ E\ 5DQJD5RGWR

7Z HQW \ HDW/ Rl H SHUHQFH Z IMK HQILOHHUQ) VWXGHQW KDV VKRZ Q P H WDWWKH GHILQLQJ
WDIWRI D VXFFHWI XODQG HQWR\ DE®! XQGHU LDGXDW FDUHHU DWD FRP SHWAYH HQJ LOHHUQJ

VFKRRO LV D@ DERXW VXWRIQIQ) D GIYHORI KWK FRQIIGHOFH $XWHOME FRQIIGHOFH 1O
H FHSIRQD® VDBIQMG WXGHQW  WKUYHY RQ DQG BIDGV VR DFDGHP LF VXFFHW 7KHUHIRWH

DPAYHO QXUAXUQJ FRQILGHQFH DQG P DIQWILQIQ] JRRG JWDGHV VIP XOBQHRXV® DUH [P SRUDQW
7KHUWH DUH FHUBLQ WP H WAWMG P HVKRGV Rl DFKIHYLQ) KHVH  EXGIHWQJ WP H FRQFHQWDWOQJ

RQ RYHUFRP 1QJ RQH FKDGHQIH DWD WP H DQG Z RINQJ 1Q SHHUJWRXSV  RIWQ RYHURRNHG
GXH R EHIQJ REYIRXV -Q WLV VKRUNDUAF®! — Z L@HTXIS WH \WXGHQW Z M WHWH |HZ

WAFKQLT XHV | RUJUDGXDWQJ DV VXFFHWI XODQG FRQI LGHQWHQJ LOHHUY

+ Z H GR QRWKRQRUVKH WP H DARFDMRQ VKDAZ H RXUHOHV P DGH IRUD FRXUMH P RGX®1 DQG
GXH VR WDWDULH QRWDE®! VR XQGHUMBQG WH BMRQV RUVROH SLREGP V' RXUP LQG Z LODSM\
WH WIFN Rl WIGIQJ XV WDWZ H FDQQRWGR VIKH Z RUN EHFDXVH Z H DUH QRWIRRG DWW 7 KHUHE)
Z H RXUHOHV KDYH FLHDWG RXURZ Q GDHP RQ Z KLFK VRUP HQW RXUDFDGHP LF Z RUN DQG @H
2 XU @FN Rl FRQILGHQFH 1Q WKLY RQH P RGX®! Z L@VSIARYHU VR WKH RWHU/ 7KH VROMWRQ LV
WHWH 1Q WH SIREGP GHILQMRQ WHD ZH P XVWDERFDW | UHTXHQWMP H VRW |RU HDFK
P RGX®1 LQ RXUSHUWRQDOWP HDE®i DQG KRQRUWKRVH DARFDMRQV 7R SXWWQ DQRWHUZ D LI
Z H WHDWVWKH WP H VKDWZ H KDYH DV P RQH\ DQG FDUHIX@® EXGIHWMWLH DARFDWA WP HVBRW
IRUHDFK P RGX®I DWLIQP HQW JHQHDOUHDGIQI BIVXUH KREELHV DQG VBHS DQG DGKHUH VR
RXURZ Q UHIX@MRQV Z H Z LAWKXQ DZ D\ VIKH GDHP RQ WKDWNLGY RXUFRQI LGHQFH

BVFNQJ VR VKH WP H DARFDMRQ WIFN Z RUNV Z H@LQ | DIU Z HDWHU Z KDWWKRX@ ZH GR Ul ZH
KDYH DQHDG\ ®RW FRQIIGHQFH 1Q D® RWD® FRXUH P RGXGN' 7KLV VWXDMRQ LV P RUH
FKD@IQIIQ) : KHQ RQH GRHV QRWFRP SUIHKHQG D GMRQ VKKH WP SVBMRQ LV VR WIS VKH
IRQRZ 1Q) BMRQV BIDGIQ] VR D GIVFRQQHFWZ MK WH P RGX®I &RQVHTXHQW DWLIQP HQW
EHFRP H IP SRWE® ZRINRDG RYHZ KH® 1Q) DQG H DP IQDMRQV LQVXP RXQWE®! 7KLV
KRZ HYHU LV D FRP P RQS@FH VIWDWRQ WKDWFDQ EH HDMO® RYHUFRP H 7R RYHUFRP H WLV
GUILFXOV DWHU WDQ DWMAP SWQJ VR WXG\ D@P RGX®NV DWRQFH ZH FDQ GR D RQHWP H
DERFOMRQ Rl D IX@GD\ RUVER IRU RQH P RGX®! ZH GNH DQG XQFHDMQI® WKG\. XQWO
XQGHUMBQGLQI GDZ QV' 7KH LDWRQD®! LV WDWI Z H RYHUFRP H RQH FKDGIQIH RXWRI P DQ\ Z H
Z |@EH DE®! VR P DIIFD® EH FRQIIGHQWLQ DMP RGX®NV DWKDQG + ZH @®RVH FRQILGHQFH 1O
P DQ\ P RGX®N DARIHWHU Z H P XWZ RIN RQ UHIDIQIQJ FRQILGHQFH E\ MWWWP DWMUQJ RQH
VIQI®I P RGX®H

© RINQJ 1Q SHHU JURXSV P DNHV GIDUQIQJ P XFK HDVIHU DQG P RUH HQWR\ DE®! LQ FKDAEBIQJLQJ
VWXDMRQV DQG LQ DFKLHYIQJ H] FHSMRQDODU HW 3 HHUJLRXSV QDVWILD® IRWP 1Q D XQLYHUMW
VHMQJ : RINQJ 1Q JIRXSV RQ VROMQJ KDUG SWREGP V IV D Z HOWMMG P HKRG )RU
IQWMBQFH — KDYH ZIMPHWHG WKGHQW JIRXSV EWIOWRIP RQ HQIIQHHUQI GHWIQV
IRLP XOMQJ UHVHDUFK SWREGP V' DQG VROIQJ VXFK SIREGP V GIDGIQJ VR XQIP DJLQDE®
UHVX®V 6RP H WXGHQW FRADERDWA RQ DWAJQP HQW DQG WKG\ VRIHWHU I RUH] DP LODARQV
$ FDYHDWIQ WY UHVSHRWP D\ EH  XQDXWKRU] HG FRIDERUDMRQ DQG SMIIDUVP  WDSV Z H
P XWVEH YHU FDUHIXODERXWZ KHQ Z RINQJ 1Q JLIRXSV -Q FRQAWDW D YDXXDE®! E\ SIRGXPMY
WH M\ Rl ZRINQJ 1Q JIRXSV 7KHHIRWH Z KHQHYHU\ RX | HHOFKDABIQJ HG DERXWD GMRQ DWH
1Q VHDUFK Rl UHVHDUFK SLRE®P V' RUH] KDXWIYH® WIONQJ RI VROMRQV FROVGHU LHVRUAQJ
VR WH VXUH VROXMIRQ RI Z RINQJ VRIHWHULQ D SHHUJLRXS

7KH WIFNV Rl WP H D@RFDVMRQ DQG |R@RZ 1QJ WKLRXIK RYHUFRP LQJ ROH DFDGHP LlF FKD@IQIH
DWD WP H DQG ZRWNQJ 1Q SHHU JWRXSV KDYH VXWLYHG WH WWWRI WP H 1Q DFKIHYIQJ
DFDGHP IF VXFFHW $@ WHWH WDIW ®IDG VR WHQIRWIAQJ RXU FRQILGHQFH DQG DFDGHP LF

DFKLHYHP HQW LQ XQGHU LDGXDW @ H LQ DQ HQWR\ DE®I P DQQHU
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7RULV D IUHH DQG RSHQ VRXUFH VRIVE DUH |RU HQDE@QJ DQRQ\ P RXV FRP P XQIFDMRQ -WGLLHFW [QWAUDHWWDI | LIF WIRXJK D UHH
ZRUBZ IGH YROXQWHURYHUD\ QHVE RIN FROVMAQJ RI P RUH WDQ V| WRXVDQG LHID\ V VR FRQFHDOD XVHUY RFDMRQ DQG XVDJIH | LRP
DQ\ RQH SHURLP 1QJ QHVE RUN VXUYHIEDQFH RUWDI [ LF DQDOMY 8 IQJ 7RUP DNHV IMP RUH Gl LEXGWR WDFH D XVHUV LOWAUHWDRWYIW
ZKIFK IV D SXV SRIQMRUWH' DIN: HE 7KH' DIN: HE LV WKH KIGGHQ FREMFUYH RI LOWLDHWMWY RQO DFFHVWIE®! E\ D VSHADQ HG
ZHE EWRZ VHU WLV XVHG |RU NHHSLQJ  LOWAUDHWDRYIW DQRQ\ P RXV DQG SUYDWI Z KIFK FDQ EH KHGIXOLQ ERW B DODQG LAB DO
DSSTFDVMRQV 7KHVH LGB DODPAYIMHY DLH JRIQI WKLRXJIK 7RU FROMQXRXVO LOFLHDMQJ P\ EHUHEXUW WUHDW DQG B DODXWKRUMHY
FDQQRWXVH -3 DGGLHWHV \R P RQIVRU VXVSLFIRXV DRV DQG FREHPWHYLGHQFH DI DIQWFUP L[QDY +RZ HYHU LI DQ DWDFNHU FDQ
WDFH WKH HQFU SWG WD I LF RI D XVHU DWWEH DFFHW SRIQWKH VKH FDQ H WDPWRP H YDOXDE®! P FVDGDVD Z KLFK UHYHDY W(H YLMMQU
Z HEVMVMV RI D XVHU DQG IMRSHQV D SDVK VIR DPADJI DIQWKHVH LB DODPWYIVIHY

7WDI 1 IF 1 LQJ HBUQWQJ DWDFNV DARZ DQ DGYHU/DU VR LQIHUWKH Z HESDIH RUWKH Z HEVIW (RDGHG E\ D XVHUEDVHG RQD RQ SDWMALDV 1O
WH XVHUV HQFU SWIG WDI I LF + 7736 HQFU SWIG WD | IF FDQ BIDN LQI RUP DMRQ DERXWXQGHUDLQJ FROWMQW WILRXJIK YDURXY WIMIAMEFDO
SIRSHUAHV RI WDI I LF | GRZ V @NH SDFNHWBIQI VKV DQG WP 1QJ Z IMRXWGHFU SWQJ WKHP  $Q DWDFNHUFDQ GHYH®S D P RGHOMR LGHQW\ D
VHBOIPMG VXEVHWRI Z HEVWAV XMQJ D VX1 LFHQWDP RXQWRI GDVD FRABIFWMG XMQJ WHVH WDI I LIF WDFHY 7KHQ LI DQ DWEFNHU FDQ
HDYHVGLRS RQ D XVHUV WDI I LF JLYHQ D WDI I LIF WDFH LV | LRP  KDWVXEVHWDQG FRQUWQXRXV IRU D VXI I LIFLHQWMP H WLV P RGHOFDQ EH
XVHG VR LGHQW\ Z KIFK Z HEVIWM KDWSDUAEX@U WD | LE WDFH EHBRQIV VR> @7 KLY FRQFHSWLY FDABG 7UDI I LF ) LQIHUBUQWQ)  7KHUH DUH
VRP H P IVIMRQV Z KIFK DUH GLVFXWHG @WAULQ VKLY DUAE®!

7KH QH WSLREGP Z RX@ EH ILQGLQJ RXWD P HWKRG VIR WDFH VRP HRQHV WD I LF 7KHUH DUH VRP H RSHQ VRXUFH VRIVE DUH VRR®Y Z H FDQ

XVH VR WDFH WDI I IF RYHU: L)L $LLRGXP S QI DQG : LWHVKDUN DUH VRP H VRRY WKDWDARZ SDWLYH @AMQIQJ IRU: L) LFRP P XQIFDARQ

DQG IMRQD HYHDY P HVDGDVD Z IMCRXWGHFU SWQJ GDVD SDFNHW $QR LI VIKH DWDFNHULY [LRP D B4 DOEDFNJLRXQG KH VKH FDQ VS

LRXWY DQG X\H 1LOMU/ VR WDFH XVHUWDIIIE (IMKHUZ D\ FRGPIFWAG GDVID FDQ EH XVHG VR WDIQ D GHHS GIDUDIQJ P RGHODQG IWZ L@
®IDUD WD | LF SDWALRY WDWDUH XQLT XH | RUHDFK Z HEVIWA $1WMUDQDO®] LQJ WH @MUDVWIUH SXEQVKHG LQ WKH UHFHQWS DVW LY FBIDUKDW
&RQYROXVIRQDO1 HXWDO1 HVE RUNV DLH WH EHVWP DWKLQJ GHHS GDURIQI VAKPWLHY |RU WKLY FOWLLFDMRQ SLREGP > @ @ ( YHQ

WRXJK IWERRNV YHU VADLI KWRWZ DUG VIKHUH DUH VRP H FKDEBIQIHV VR RYHUFRP H 1Q RUGHU VR VNH WKLY FRQFHSVWR WWH DSSQFDMRQ

®IYHO

) LWMDQG |RUHP RW IMAMKRX@ EH HP SKDV] HG WDWMGHUH DUH P LEARQV
Rl Z HEVWAV DPYHO LXQQLQJ RQ WH LOWILDHWDQG DQ DWIDFNHU FDQQRW
WDIQ KLV P RGHOXMIQJ DAWHVH Z HEVWAV + H 6KH Z LOEH LOWUHWEG LQ
D VXEVHWRI WKDWZ KIFK SUIREDE® KDV DWRXQG ~ Z HEVIWAV DQG P RW
Rl WH Z HEVWAV Z LGOEH XQNQRZ Q DQG WKH WDLQHG P RGHCOZ L@EH EQQG

W WRWMH $OR WHWH LV D SRWEIOW WDWD WDIILE WDFH ILRP  DQ
XQP RQMRUHG ZHEMW DQG D P RQMRUIHG ZHEMW KDV WP LOU
FKDIDAWMUMAFY 6R WHUH LV D KLJK SWREDELOW RI P LMFOWIL IQJ D
WDI I IF WDFH 1LRP  \KDWXQP RQMRUHG Z HEVIWA DV D P RQIVRUHG WD | LF

WDFH 7KLV LV FD@IG WH RSHQ VHWFODWLLIFDMRQ SLREGP Q WDIILF

IQIHBUMQ) $V D VROMRQ |RU WKDW UHFHQWUHVHDUFK. KDV IRXQG D

WIFKQITXH  WDW XVHV WH SHOXGP DM @\HU RXVBXW IRU
FOWL IFDWRQ> @ @6LQFH 6RIVP D | XQPURQ HIP LQDWAV LQIRLP DMRQ R

WH SHOXGIP DM @\ HU E\ IRWFIQ) WHP VRZDWGV DQG  HGIHV

HOP LQDVQ) WDWWMS Z RX@ SUHVHUYH YDOXDE® LQI RUP DURQ Z KIFK FDQ

EH XVHG VR LGHQW\ RSHQ VHWWDI [ LF WDFHV ) RUH[ DP S®i GMY VD' iKH

SHOXGAP DW @\ HU LV ERXQGHG \R 7KHQ KH SHOX®AP DA

YHAVRUIRUD F&RVH VHWQSXWDQG DQ RSHQ VHWQSXWZ RX@ RN aNH DV
IRERZV WLV FKDEHQILQJ VR GHILQH D FIMUILFDARQ XGB! XVIQJ WKLY
SHQX®IP D @\ HU LQIRWP DMRQ DQG WHUH DUH VHYHUDO WFK QLT XHV
XVHG E\ WDW Rl WH DUV P RGHY &DW DQFKRU FOOMMUQI> @
HXFAOGHDQ GIDQFH EDVHG FOWILLFDMRQ LQ WKH SHOXGAP D YHRVRU
VSDFH DQG 1IMQJ VKRVH GIMBQFHYV VR GMMEXVRQV> @ @R SUHGIFW
SUREDEIMAHV DUH VRP HRI VIKH NH\ LGHDV XVHG LQ WKHVH P HWRGV 0 RUH

GHVIDLOY FDQ EH | RXQG LQ IKH FIMAG UHVRXUFHV

021,725(" : (%6,7(6 & 26( 6(7




3HOQXAWP DA @\ HU RXVBXWIRU DQ RSHQ VHWIOSXW -W 3HOQXOWP DWW @\ HU RXVBXWIRU D FAGRVH VHW LOSXW W

FDQ EH FOIDUWD VHHQ WWDWYDOXHV DUH FRQFHQWDWG DW FDQ EH FOIDUWD VHHQ WWDWYDOXHV DUH FRQFHQWDWG DW
WH P LGG®I DQG WHUH IVQWDQ\ GIMOPD KLIK YDOXH WH HGIHV DQG RQ® RQH YDOXH LV GIMQPR KLIK 6R
6R WLV ONHO VKDWWKH P RGHOGRHVQ WKDYH WDIQHG Z HFDQ FDWL\ IMDV &@W

IRUDQ LQSXWADFH @\H WLV 6R IMWWKRX@ EH DQ RSHQ

VHWZ HEVIWMA

$ORWHUSIRE®P VR EH RYHUFRP H LV FRQWIQWFKDQIHV 1Q KH P RQWRUHG Z HEVIWAV RYHUMP H 7KLY FDXVHV FKDQIHV LQ WD | LE WDFHV
Rl D SDUAEX@UZ HEVIW VR WKH DFFXWDR. RI D WDIQHG P RGHOZ L@GLRS ( QVHP E®I BIDURIQJ RI VQDSVKRW Rl GHHS QHXUDOQHVE RUNV
KDV SWRYIGHG VRP H LREXW@HW RYHU WLV DAXH EXWUHADIQLQ) ViKH P RGHODIMU VRP H P H Z RX@ EH WWKH EHWWROMRQ | RUVKDW
5HTXILHG WP H DQG UHVRXUFHV FDQ EH LHGXFHG E\ XVIQJ WDQV HUGDUQIQJ

© H FDQ GHS®\ WKHVH P RGHY RQ LRXWW 3 VZ WRKHV VR GHWPWLQBU DODPAYMEHY KDSSHQLQI RYHU VKH LOWILQHW 2 QH RI WKH P DIQ
DAXHV LV IKDWP RWARI WIKHVH DQHDG\  GHS@\ HG GHYLFHV KDYH RQ® DQ LQWAIHU DUVKP HWF XQIW6R Z H FDQWGHS®\ QRUP DOGHHS
®DURIQJ P RGHO RQ VKHVH GHYLFHV VIQFH WKH\ QHHG | RDVQJ SRIQADUMKP HWE VXSSRUN 7R VROH WLY DXH Z H FDQ UHSUHVHQAD@WH
| RDVQJ SRIQW XMQJ LOWAIHYY 7KLY FRQYHUMRQ LV FDABIG TXDQW DMRQ RI GHHS GIDUQIQJ P RGHO DQG MGRHVQ WUHGXFH IKH DFFXUDR

VI QULFDQW> @$OR 7D LF 11.QJ HBUQWRI FDQ KDYH QHIDVYH HITHRW RQ QHVE RUN VHFXUW EHFDXVH DQ DGYHUVDU FDQ LQIHU GHVDLY
DERXWZ HE SDJHV WDWWH XVHU LV DFFHVWQJ 7KLY WIFKQLT XH LV XVHG VR EXLGS YDURXYV DWFNV DQG FRQWOQXRXY UHVHDUFK P XWWEH
GRQH VR GHYH®RS GHIHQGLQJ P HWMRGV 2 Q WH RWHUKDQG VKLY FDQ EH XVHG VR LGHQW\ @B DODPWYIMHY LQ F\ EHU/SDFH 6R 7WDIILE
1LQIHBUQAQ) EUQIV XV ERW SRV DQG FRQV DQG IMGHSHQGY RQ WH SXUBRVH RI WH XVHU

5 HI HLHQFHV

$ %HQGD®I DQG 7 YRXAV 7RZ DUGV 2 SHQ 6HW HHS 1 HERUNV  1Q +(( &RQHUWHQFH RQ &RP SXWU 9IMRQ DQG 3DWHAD
5HFRIQMRQ &935 /DV9HIDV 19 86% SS GRL &935
7 ' DKDQD\DND * -RXURQ DQG 6 G6HQHYILDWH 8 QGHUAMDQGLQU 7WDIILE ) LQIHBUQAQ] &1 1V 4(( W &RQIHHQFH RQ
/ RFDO&RP SXWAU1 HVZ RNV / &1 SS GRL /&1

OIU 1 6¥QGHKDXI 0 OILORWG DQG ) ' DIRXE &MW $QFKRU &XWMUQJ $ /RW IRU ' IMBQFH EDVHG 2 SHQ 6HW
5HFRJQMRQ £(( : LOWMU &RQIHHQFH RQ $SSAFDMRQV Rl &RP SXWU 9IMRQ : $&9 SS GRL

: $&9

' HHS$— -QWATHU 4 XDQW DVRQ IRU" HHS / HDURIQJ -QIHIHQFH 3UQFLS®V DQG ( P SIUFDO( YDXXDWRQ >RQ@OHE@S YDIIE® DW

KWBV__GHHSDLRW SXETEDVMRO LOWAIHU TXDOW DMRQ 1RUGHHS GIDUDLQJ 1OI HLUHOFH SUOQRS®V DOG HP. SIUFDOHYDXDWRQO!
BFHHWHG  $SUO @

9DJH 6 +DQ . 9HGD®@L $ DQG =DHLP DQ $ 2 SHQ 6HWS HFRIQMRQ $ * RRG &@RVHG BHWEMWL IHU LV $@<RX 1 HHG
SRQUOH@ SHQ5 HYLHZ
6IUQDP 3 -PDQLO -XDH O : UJKWO ' HHS [LQUHBUQMQ) 8 QGHWP LQIQU: HEMIWM ) LQUHUBUQWQD * HIHQVHV

ZIW ' HHS / HDUQIQ) KWBY _GRLRU




0 HP RU 0 DQDIHP HOWQ&

E\ 6XSXQ . XUXSSX

0 DQDIIQJ P HP RU. LV DQ LP SRUBQWSDUARI GHYH®SLQJ VRIVE DUH WY HVSHAD® P SRUBQMOQ I LLP Z DUH GHYHBRSP HQWGXH VR WKH
UHVRXUFH FROWDIQWQDWIH RI VKRVH DSSTFDMRQV -Q VRP H SWRILDP P IQ] MQIXDIHV @\H 3\ KRQ RU -DYD WH HQALHW RI WKH
P HP RU P DQDIHP HQWSLRFHW LV GRQH DXVRP DWFD@® VKXV LHIHYIQ) WKH SWRIWDP P HURI P HP RU P DQDIHP HQW + RZ HYHU WH
FRP SGMA DXVRP DWRQ FDXVHV LOHIILFIHQFAHV 1Q WKH 1IQDOSWRILDP  Q & &  ZKIFK DUH WKH WIQGDUG @QIXDIHV IRU P Z DWH
GHYHBRSP HQWRQ® D SRUARQ Rl WKH P HP RU P DQDJHP HQWSLRFHW LV DXVRP DWG 7KH SLRIWDP P HUKDV VR P DQDJH D SRUARQ RI
WH P HP RU P DQDIHP HQWSLRFHW VR GHYH®S HI I LFLHQW LREXWW LLP Z DUH VROMRQV 7R XQGHUMBQG KRZ VR P DQDJH P HP RU 1Q
&  IYHWHMDOR HFRIQJHWHP HP RU @\ RXWRI &  SWRIWDP V

0 HP RU /D\RXWRI & 3WRILWDP V

7KHP HP RU M\ RXWRI D&  SWRIWDP LV WH DUDQIHP HQWRI WKH
P HP RU VIKDAMI HW DWLIQHG E\ WH 2 SHUDWQJ 6\ \WAP
$V GHSIPWG 1Q ILJXWH  IWFRQUWW RI ILYH P DIQ VHPARQV 7KH\
DUH DUDQIHG ILRP  KLIKHUP HP RU DGGLHWHV VR ®RZ HUP HP RU
DGGUHWHV DV VKRZ Q

7H[ W&RGH 6HIP HQW 7KLY SRUARQ RI \WH DWLIQHG P HP RU
FROWIQV DOWH H HRXVDE®! IQWKPMRQV Rl WH SIRIWDP WLV
UHDG RQ® DQG WYV RFDWG EHRZ ERWK KH 6VDFN DQG WH + HDS
VR SWHYHOW +HDS DQG 6VBFN RYHU®RZV [LRP  FDXMQJ DQ
RYHZ UW

QMDA HG ' DVD 6HIP HQW 7KLV VHPIRQ Rl ViKH DARFDWG
PHP RU FRQWIQV D®WH J&REDODQG WIME YDUDE®N Rl WKH
SWRIWDP \WWMDWKDYH EHHQ LOIMDT HG VR VRP H YDOXXH

8 QLOIVIDA@] HG ' DVID 6HIP HQW 7KLV SDUNRI VIKH GHVLI QDG
PHP RU FRQWIQV D@ WH J&EDODQG WIME YDUDE®N Rl WKH
SWRIWDP WDWKDYH QRWEHHQ LOIMDA HG VR DQ\ YDOXH

6VDFN  7KH 6VDFN LV D VHRMRQ RI VKH DARFDWAG P HP RU VWADWFRQWLQ GDVD \WWKDWDILH DWRFIDWAG Z IW WH FXUHQWMFRSH Rl WH
SWRIWP  $VWH QDP HVXJJHW IWR@RZVD/ 2 WKRXWH

+HDS 7KH + HDS LV DOR D VHFURQ Rl VWH DWLJQHG P HP RU WADWKR@V GDW + RZ HYHU IMKDV QR DWRADWRQ Z IVK WH + HDS GDVD
WAKAXWH WYV D S RI P HP RU. GRFDMRQV VKDWDLH DYDLME®! | RUWH SLRIWDP P HUVR XW(@ H

$OMRXIK VKHWH DLH I LYH P DLQ VHRWRQV LQ WH @\ RXWRI W(H DARFOWIG P HP RU RI D&  SWRIWP  WHWH DIH RQO VE R SRUARQV WDW
UHOW VR WKH P HP RU P DQDIHP HOWWDWOHHG VR EH GROH E\ VKH SLRIWDP P HU WH 6VIBFN DQG WH + HDS

6VIDFN 0 HP RU

$V P HOMRQHG SWHYIRXV® VKH 6VBFN LV D VHPRQ Rl VKH DWLIQHG SLRIWDP P HP RU. WWDWFRQVIBLQV GDVID DWRFLDWAG Z M. KH FXULHQW
VFRSH RI VH SLRIWDP  XQUOWH VFRSHV FRP SGMRQ ) XUMHLP RUH VKH FRGYPURQ RI GDVID LHDMQJ VR D VSHFLLE VFRSH LQ WH 6VDFN
LV FD@G D 6VDFNIWDP H  -Q WH FDVH RI QHWMG VFRSHV IKH 6VDFN 1 LDP H RI VH QHWMG VFRSH LV GRDGHG RQ VRS RI LW SDUHQW 6VIDFN
ILDP H 6LOFH VKH QHWMG VFRSH LV H HFXWAG VR FRP SGMRQ EHI RUH LW SDUHQWVFRSH GXH VR WH VHT XHQWDOQDVH Rl SLRIWDP V WKH
6VIDFN P HP RU  EHKDYHV DFFRUGIQI VR WKH /)2 VWKXAXWH 0 RUIHRYHU WKH 6VBFN VDYHV GDVID LQ FRQWIXRXV P HP RU GRFDMRQV
7KHHRWH DARFDWQ) GDVD RQVR WKH 6VIDFN LV H WHP H® HI I LFLHQWMIQFH RQ® iKH 6VIDFN 3 RIQWAU QHHGV VR EH P RYHG E\ WKH V] H Rl
VKH GDVD

7KH 6VBFN P HP RU LV LHOWYHO WP D@ -Q WH : LQGRZ V RSHIDWQJ M WWMP  \WH GHIDXOW]H RI WAH 6V AN P HP RU V. 0 % (DFK
6VIDFN 1LDP H LV WRUHG LQ VKLV 6 VFNV DARFDWAG VSDFH DQG WH DP RXQWRI P HP RU W(DWOQHHGY VR EH DWAJ QHG |RUHDFK 6VIDFN 1LDP H
LV FDBXOWAG GXUQJ WH SLRILWDP V FRP SIOMRQ 2 QFH WH SWRIWDP JRHV RXWRI D VSHFULF VFRSH WH 6VIDFN [ LDP H RI VADVWWFRSH LV
GHEBWAG DXVRRP DWFD@ DQG W(RVH P HP RU RFDWRQV EHFRP H IUHH IRUD QHZ 6VIDFN | WDP H -+ W(H HQWLH 6VDFN JHW RFFXSIHG DQG WKH
SWRIWDP LIOMKPARQY LHT XHW\GVFN P HP RO TRUD QHZ 6VIDFN IWDP H WH SWRIWDP WKWRZ VD 6WWFN2 YHU®RZ HURU




' HP ROWUDVIRQ
e  $@FDWI DQ LOWAIHURQ WH 6VIDFN Z I WIKH YDOXH

7KH YDO YDUDE® KDV EHHQ DARFDWAG VR WW(H 6VDFN P HP RU 1Q WH GHSIFWAG P HP RU. RFDWRQ 610OFH W(H LOMIHULY B\ WV WYV
WHSUHVHOWAG E\ | RXUKH[ DGHFLP DOQXP EHW/
e $XWRP DWF GHBMRQ RI RXWRI VFRSH YDUDE®V

$V VRRQ DV WH SWRIWDP JRHV RXWRI WH 1XQF IXQPARQ Z KHWH WH H DP S®BREM LV RHDWAG VKDWREMFWIHW DXVRP DWFD@®
GHBWG

e &ROWIXRXV QDWWH Rl W(H 6VIDFN

7KH YDXH Rl WH YDUDE®! YDO DQG WH YDOXHV RI WH DUD\  QXP BDUD\  DUH VDYHG LQ FROWI XRXV P HP RU. GRFDWRQV

7KH YDOXXH RI WH YDUDE®! YDO DQG WH YDXHV RI WH DUD\
QXP BDUD\ DUWH VDYHG LQ FRQWIXRXV P HP RU. GRFDWRQV

AWDNHV RQO RQH DWHP EQ®  LOWKXPURQ VR DARFDWA VKH LOWAIHU
YDUDE®! RQ WH 6VDFN DQG WUHH DWHP E® LOWMKPARQY R

DARFDW WH LOMIHU DUD\ Rl GQIW WKUHH RQ WH 6VDFN
7KHH RWH 6VDFN DARFDRQ LV H WHP H® | DWADQG HI | LELHQW

7R EH FROVQXHG



7R EH SWRIIHHQWIQ D VHRXWHG SWRIHWIRQDO FDIHHU GHYH®&RSIQJ WH
WHTXILHG VHWWRI W@ DQG NHHSIQJ XS VR GDWM RQ FXUHQWWHQGV LV
XWAD HWHOMDO - 3 LIRIHWIRQDO GHYHBRSP HOWMWKRUVFRXUH  KHBV R
LGHQW\ DQG GHYHRS NH WAMHQIWY Rl WH (1 7& XQGHWWDGXDMV Z KR
Z I@EH WMSSIQJ RXWRI WH XQLYHUAW 7KLY SIRIJWDP  Z LODGG YDXHV W
H FHODWSIRIHWMRQDOEHKDYIRU 1Q DQG DURXQG WH LIQGXWM  Z KIFK LV
HTXDO® [P SRUBQADV DFDGHP LIF TXDALFDWRQV 7KLY VKRUMRXUH KHSV
WR SWRYIGH WDWH WD ERRWVQHHGHG VR XSAW XWH FDUHHYY 7KLY Z DV
LOMDWAG XQGHUWH JXIGDORH Rl ' U 6XERCGKD &KDUBV 6HQIRU/ HRXMUHU
DW(17& W WMWH RXU WXGHOW FRQIGHOFH DV WH HOWU WH
SIRIHWRQDOVSDFH  7KH HQG JRDOLY |RU RXU JUDGXDWAV R JR LOVR WH
LOGXWM FRQILGHVD

$&41* $1 47(594:  WH LQMDOMHWERQ XQGHUWLY VKRUAFRXUMH Z DV
KHGRQWH W RI -DQXDU 7KH W QULFDQWLIXUHV Z KR JUDFH WH
HYHQW Z W WHU SDUARSDMRQ DWH 0 U+ILDQ -D\DUDWQH +HDG RI
3LRGXPA0 DQDIHP HQW  96XVIQHW $QDOMY 0 U 1 DN / 1\ DQDIH 6HQIRU
3WRGXFW0 DQDIHU 0 W 6KDWKIQL . RONDGXZ DIH - $\WMBQWO DQDIHU
DQG 0 IW 1INHKDD 6DP DQWIDND 6HQRU ([ HFXWYH DW /6(*
WIKQR®J\ DV WH VSHDNHY/ 7KH P DIQ REMIPAYH RI WL VHWIRQ Z DV \R
HQKDQPH WH DZ DUHQHW Rl &9 VAUHHQLQ) DQG WH IQWAHZ WRI H LQ WH
UHAKIWP HQWSURFHW 6 SHDNHUY VKDUHG WHIUNQRZ BIGIH RQ WH GRV DQG
GRQWRI P DNQJ DJRRG &9 1QDZ D\ WDWH GFW\ RXUSHU/RQDDW 7KH
IGHDOIRLP DWR |RERZ DQG VRP H VSHADOASY VR EH VXFAHWI XOLQ WH &9
VAHHQIQ) WRIH Z HIH DOR GIVFXWHG  7KH [LHTXHQUWD DVNHG TXHVRQV
1Q WH IQMYHZ WRIH DQG KRZ VR GHOYHUD JRRG LHVSRQWH Z HUH DOR
GIVFXWHG GXUQI WH VHWIRQ 6 SHDNHWY IQARGXFHG WH 67$5 [QMUYLHZ
P RGHODQG JDYH NH LHFRP P HQGDMRQV \R IRGRZ  Z KHQ SUHSDUQJ IRU
DQ IQMYLHZ 0 W B6KDWKIQL 0 W 1 INHVKDD GIG D @vH GHP RQUMADMRQ
Rl DQ LOMUYLHZ |RUD EHWAUXQGHUAMBQGIQ)  $\WDMWVKH VSHDNHLWY P DGH
WH DXGHQFH DZDWH Rl )IQ7HK FDUHHW DW /6(* DQG FDUHHU
RSSRUMQMHV DW 6( *  7HRKQR®JI\

7KH VHFRQG VMWIRQ Z DV FRQGXPMG RQWH W RI 0 DUFK RQ WH
WSIF Rl 3(5621$/ %6$1' 1* E\ 0U 1LRWDQ 0 DGDP SMJH &R

) RXQGHURI -QMUDDMRQDC? . 5V$@DQFH  +HDG R 3URWMIFW DWO HWRUD
DQG 0 W ' DKDP VD 0 DGDP SIMJH D \RXQJ NH QRWAU DQG D MQIHU
6SHDNHW/ VKDUHG DERXWWH VXFFHW IRWP X@ VR EXIG XS D TXDOWV
SHUWRQDOEWQG ZKIBI H SOIQQ) 3' &$ P DQDIHP HQWP HWRGR®RI\
7KH VSRNH DERXWSXUSRVH VKDSHG VBGIQW DQG J XIGHG R LGHOW\ Z KDW
IV \RXU WKDSH DV D SWRIHWMRQDO 3HUWRQDO EWDQGIQ) EDMEV Z HWH
H SOIQHG DQG WH P HOWRQHG SHWRQDOELDQGIQJ RQIRQ DV D JXIGH \R
IRGRZ IRUD JRRG SHUWRQDOELWDQG 8MQJ VER LQ FDW DPRYIHY WH
P DGH WH DXGIHQFH DZ DUH RI HYDOXDWQJ FDQYDV DQG YDOXH SLRSRVMRQ
FDQYDV

YRW VWHWRQV ZHH FRQGXAMG VXFFRHWIX@® ZIW  HOWXMVDWAE
SDUMASDMRQ 3 IRITHWIRQDOGHYHBRSP HQYWKRUNFRXUMH Z L@KDYH VHYHLDO
VHWRQV 1Q WH [ XWXUH [Q RUIGHUWR XSO WWKH NORZ GIGIH RQ SLRIHWIRQDO
HWIEY [Q WH ZRINSORH DQG WH FUMFDO DVSHFW WDWD  VXFFHWI XO
HQILOHHUP XVWAHOK DOFH WKLRXJ K KLYV KHUFDUUIHU
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3 DSHUS$ FFHSVIDQFH DW QUALDDARQDOS. RQI HIHOFH R
&RP SXWAU9 [MRQ DQG 3 DWHLD 5 HFRJQIMIRQ &9 35

E\ 5DKXO H\ DQWKDQ

8 QGHUI LDGXDWAV DWWH ' HSDUR HOWRI ( BIPARQIF DQG 7HBIFRP P XQIFDWRQ ( QILOHHUQJ KDYH QHYHU EHHQ WK\ Rl WKRZ 1QJ RIl WHU
DELOAHY DAVERW WWH GRFDODQG LOWALRDWRQDOBIYHY -Q WKLY OWAMAH DP S®! D [1QDO HDU SLIRMPWI LRXS [WRP WH GHSDUR HOWKDV VINHQ
WH GHSDUR HOWR WH YHY SHDNRI WH I LHG RI FRP SXWUYIMRQ

7TKIVWDP FRP SUMQJ 0 RKDP HG $1KDP  VXWX' DADQDIDNH ' 1QIWL' DMADQD\ DNH DQG$P DID* KDUWP DMULSUHVHQWAG D LHVHDURK SDSHU
WEBG &IRWBRIQW 6HD 6XSHIYMVHG &URW 0 RGDO&RQWDWAYH / HDUWQIQJ IRU ' 3RIQWEBXG 8 QGHUMIQGIQJ Z KIFK Z DV DFFHSWG DW
&935 WH Z RUG VWS FRP SXWUYIMRQ FRQIHIHORH 7KLY\ HDU WH FRQIHIHORH Z DV KH@ DW( LOHWM. 0 RUDOSRQYHQUWRQ &HQWMULQ
1HZ 2 UWBbDQV ILRP -XOH R MY HWHP HO WDWIH IRUWH IHVHDURK Rl DQ XQGHWIWDGXDWM JIRXS VR EH DFFHSWG DWD
FRQIHUIHQFH Rl WKLY FDCEHUDQG WH WDP LV JUDWA XA RUWH DWMWROQRH RI U 5DQID5RGUJIR + HDG RI WH' HSDUR HOVWRI ( BIPARQIF DQG
THOFRP P XQIFDVRQ ( QI LOHHUQJ DWiKH 8 QLYHUMW RI 0 RUDWZ D DQG" U . DQFKDQD 7KLDNDIDVYD D 6HQIRU/ HAMUHUILRP  WH 8 QLYHUIW
Rl 6\ GOH IRUWHULQYDXDE®! J XLGDOQFH

&UIRWSRIOQWSIRSRWHV D QRYHODSSWRDFK VRZDUWG ' SRIQMFBRXG XQGHUMZQGIQI WLRXJIK VHD VXSHYIVHG GDWIQ) $FFRUWGEIQI VR WH
WDP  WH SWIREGP WH ZHH DIP 1QJ VR DGGLHW Z DV WH @ERURXY QDVH Rl P DQXDODQORWMRQ RI @UI H VFD®! SRIQWFERXG GDVIVHW
7KHP HMRG SLIRSRVHG E\ WWHWDP IQYROHVD ' ' FRUHVSRQGHORH RI REMFWE\ P O IP 1] lQJ DIUWHHP HOWEHVE HHQ SRIQWFBRXGV DQG
WH FRUHVSRQGIQJ WHQGHWHG ' [P DIH 1Q WH LQYDUDQWSDRH Z KIB HOFRXWDILQJ  LQYDUDOQAH VR WDQM RUP DMRQV 1Q WH SRIOWMFRXG
P RGDOW ([ SHUP HOWOLHVXWV KDYH WKRZ Q WDWELRWSRIOWRXVBHURWP V WH SUHYIRXYV XQUXSHIYIVHG GIDLIQJ P HWRGV 1Q D GLYHUH
WQIH RI GRZ QWMHDP VMV IOFXGIQD ' REMPWFODWLLIFDWRQ DQG VHIP HOMMRQ DQG FDQ EH FROMGHUHG D WIWA RI WKH DUMMAKQIT XH
FXUHMD

7KL IV D SIRXG P RP HOMRUWH ' HSDUR HOARI ( BIPARQF DQG 7HBFRP P XQIFDWRQ ( QJLOHHUQJI DV DFFHSWWOQFH DVWVXFK D SURP LOHOW
FRQIHUIHOFAH LV RQH W(DWY QRWHDMO DRKIHYHG 2 XU KHDUMHOWZ WKHV JR VR WH HOWLH XQGHLI LDGXDWA WIDP DV Z HODV ' US5RGUJR DQG
" U7KIONDUDVD DQG Z MK WKHP WH EHVWARI XN LQ WHLU XV UH LHVHDURK




5 HVHDUFK 3 XEQFDVIRQV

8QGHUWGXDMY DW WH ' HSDUR HOW Rl (GPARQF DQG
7HBFRP P XQIFDMRQ ( QIIQHHUQ) RZ Q WH SUGH RI EHQJ IOMIKWXO
UHVHDURKHWY Z IW UHVHDURK DUAF®N DFFHSWIG 1RU VRS WHU NRXUDDY
7KH UIHVHDURK FRO(P Q RI WKLY DUAE®! IRFXVHY RQ D UHVHDURK SDSHU
DFFHSWG IRUWH WK $ QQXDO-QWUDARQDOERQIHHOFH RI WH  ( (
(QILOHHUQI 1Q 0 HGIFIQH DQG %4R®J\ 6RAHW (0 %&  E\  EDWK
XQGHU LDGXDWMV

5 HVHDUFK SDSHU DFFHSVIDQFH #  -QUAUQDVIRQDO&RQI HLHQFH RI VKH
~«(( (QILQHHUQJ LQ 0 HGLFLOH DQG %4RMI\ 6RFIHW (0 %&

6HP DOME 6HIP HMIMRQ RI 0 IRR &7 -P DIHV \R $QDO]H %RQH
QWRZW QR %RGHIWGDE® 6FDIRGY IV D UHVHDUK SDSHU
FRQGXPMG E\ * QDQDYHO* DQHVKDDUDMDQG . DXVKDOD 6LYD\ RIDUDM
XQGHUWH VXSHIYIMRQRI ' U1 : 1XZDQ' D\DQDQGD DQG O U $ —
. RQGDUDIH -WKDV EHHQ DFFHSWIG VR SUHVHQWDWWH -QWALDARQDO
&RQHHQFH Rl WH € (( ( QILOHHUQJ 1Q 0 HGIFQH DQG UR®JI\ 6RAHW
WH ZRUBYV OWHW IQMODARQDO ELRP HGFDO HQILOHHUQJ
FRQIHUHQRH Z KIFK Z LOEH KHG DVWKH 6FRWMIK ( YHOW&DP SXV 6( & 1Q
* DVJRZ 8QWMG. IQIGRP ILRP W WR W RI -XO
7KLY SDSHULY D SDUARI D 11QDO\ HDUSIRMIPAMMG! WDADQD®] HV ERQH
IQILRZ W IOR SUQWMG EIRGHIWDGH VADIIRGV $ QRYHO \WRIH
P DIH SIRFHWQJ SISHIDH KDV EHHQ GHYHRSHG R SHURWP DQ
DFFXUDWM VHIP HMMRQ Rl WH VFDIIR@ ERQH DQG SRUHV ILRP w &7
[P DIHV R LQYHWMDW ERQH LQIWRZ W DFFXUDW®  7KH FRQIHHQFH
SDSHU GHVRUEHV WH P HWRGR®RIIHV LHDWG VR WH GHYHRSP HOARI
WKH SLSHIOH DQG WH UHVX®Y DWRADWG Z WK LW

E\ 9LGXWIND 5 DVDQM

+ RQRWDE® 0 HOVIRQV

6DQGXVKDQ 5DQDZ HHD P DQDIHG VR VHEXWIH WH QG 3@FH LQ $VD
3DALLE 5HIIRQ DWKH -QWALDHW RUS @&RP SHWARQ RUDQ] HG
E\ «(( &RP P XQFDARQ 6RAHW XQGHU WH VXSHWIMRQ RI ' U
7KDUDND 6DP DUDMQIKH

' HYIQGD 6UQDW . DIXQD 6DQKIQGD 0 DQMKD . XOUV@H DQG 1 MO
-D\ DP XQL VHFEXUHG RYHD® QG SOFH DQG WH 3HRS®IV $Z DUG DW

~« (( (GPARQEF" HVJQ&RP SHWARQ RUDQI HG E\ « ( (

1XZDQ %DQGDD ' IOKDQ %DQGDD DQG ' HHN 1 DQD\ DNNDWD Rl
7HDP 6WP XO\VZ RQ \MSOFH DD 1QG; WD -QQRYDURQ &RP SHWARQ
+XP DQ ( BISKDQWRQ TEW7 LDFN ZKIFK ZDVRUDQ] HGE\ / HR
&OE Rl WH 8 QLYHIMW RI 0 RUDWZ D

7HDP  3KRHQL V XK 0 XQDMQIKH DQG <RP DD /RNXJDP D
P DQDIHG VR VHFXUH D SOFH 1Q WH 7RS  -QQRYDWYH -GHDV DWMKH
41290 4" -GHDMRQ -QMUODARQDOSRP SHWARQ RUWDQ] HG
E\ «(( -QGX\W $SSTFDMRQV 6RAHW RI 6L/ DOND 7HFKQREILFDO
&DP SXV

&KDDQL (NDQD\DNH  6DFKIQL &KDQGDQD\DNH  DQG 6DQGDQL
-D\DZDUGHQD Rl 7HDP  $UHV VHEXWIHG UG SOFH DW6/ —7 &RGHHW
* DWDWRQ RUDQYJ HGE\ 6/ —7 DQG 1 DIDUR

+ DVDQWD 1 DGHHVKDQ + LLXQD 9IGXP 1D * DQIIWKD 0 DKHHNXP DD
DQG 3UMKDQ 6DP DIDMQIKH Z HUH DEGI VR SOFH G W W DQG

W UHVSHPRYHO DWA XDZ HL-&7 &RP SHWARQ 6U/ DQND
RUDQ] HG E\ +XDZ HL



(17& &DUHHUY) DIU

E\ 0 DAHHWKD 5 XYLQGL

(17&&DUHHDMAND SURP L QHYQHAQ @ KGIH SD UWPBIQMQEDUFH ( FO XBY

RUJDQ LWHHGL 7 && D U H HIVMDQ Q X DD S O D W IR BERJ L GWIHHD EHW ZHHE V K

JUD G X DMLY & XV U WW KRl | L FRLID B HILMRIW K'iH S D U W PRHQEDW F W UR@G F V

7HOHFRPPXQ I(6DMIHRHRIMNWXSHQ LY H RMLRW D W XY@ F F D VIIRRWKIHQ G XV W U
WRHHMSRRRIFRPSHWHD&XQGHU XDV B LVFRDVHRBBERUWX DR YOM ¥

LQWHUYLHZV DQG UHFUXLW FDQGLGDWHYV IXOILOOLQJ WKH FRPSDQ\ FULWHULD

7KLMDWKHYHQWW XFFHVVHKKOBOQWKHWEKRI-DQXDU\ IRWKHRXUWK
FRQVHFXWWPHAD/FDUURKWLUW XMKQURKRRPDQBGZHEVLAWHI U OHDBLQ
FRPSDQLBRPWKHQGXVMWRL QKIBQGZ LWW KHH SDUWP RQ\W® HFW U RQIGF V
7HOHFRPPXQ [ @D \W HRIGWRXIR R WHEH VWD W F K R W K HFIRP SDQR O $IE/R Y H

ILQDO XIQIW UJUDGRDWH F IDSDEN FHKBGKIHY W H U WLRH @¥8 K HELUWH DVPR E V
7KHHUQIDWSRQMBUI6\QRSVDQNDXDZHHFKQRORBRDIWHM XRFKQR®RJLH
$[LDWD 'LJLWDO /DEV DQG <DDOD ODEV

(YHU\ \HDL)S CORWV K&ID U H HUAMUQ W H USUHHZD U D WY RIQRUIAD UUR KW R L G
IUHVKDOWH®BUHSD UR QX HLIQUN HHWY/IKH\WHD W ZR X FKHVV LRIQUFADUULHG

R X WL U W XSIUQ 8\BY KIHQ W H U YOLWWHEDVY L QHE&IX) D WE&H S D U WPWHIGK B WRIG X FWH G

DQ LQYDOXDEOH VHVVLRQ RQ LQWHUYLHZ SUHSDUDWLRQ RQ WKH WK RI '"HFHPEHU

$ &89SUHSDUMVWVURGZPFDUURNHNBE\OU 7TKDULQB®RDZDUDD UDFKRKQGHU
'LUHFWRERGHIEWRQVWDQXDU\ .H\HOHPHRW&9DQGURSHWUXFWXULQJ
ZHUGELV F X VX/IHMEKH W D H ODHRGS OHKK V H I X O R MWKHWHIV V LRIQW U R Y E\GVHK
DFWLYH SDUWLFLSDWLRQ RI VWXGHQWYV

$G G LW L RIQCHUQRH VQ | R U P DWH\RQ RIWAR Q G X FIW R BV K HU GV RV K HV KR
-DQXDEMNHLJKWPBHOQGEQPSDQLKVLQIDFKHVVLRRHHYVSHFRMRPID Q\
LQIR U PHHY W X G HDEW MWK HFIRP SDQW LR®RUW DMH®RQJ WIRD™WY DLODEOH
SRVLWLRQV DQG WKH SURMHFWV XQGHUWDNHQ E\ WKH FRPSDQ\




3LO RWD D 6VAS VIRZ DUGV D 3 LRI LHIHQW
5DVSEHW] 3L&RP P XQW

E\ 6DP XGLND 3 DVKLDVQD

$1P 1QJ VR HWREQK DQ H WIQUYH 5DVSEHW 3LFRP P XQIW 1Q 6/ DOND 3LO RUDD P DUNHG D WL QUIFDQWP LBMRQH DV VIKH | LODOWRIH RI
WH [LWMSUHP IHU5DVSEHW 3L-DP 6HUHV IQ WH FRXQW! 3LO RWD  ZDV MXQFKHG RQ UG $SUO RQ D YIUXDOS@MRWP DQG
VXFFHW X@ FRQFXGHGRQ W $SUO

-Q FRP SDUVRQ VR WWH SUHYIRXV WIJHV Rl WWH3L0 RWD-DP 6HUHV 3L0 RID  LQWQGHG VR HQFRXWDIH D ELRDG GHP RIWDSKIF Z KIFK Z DV
QRWQP MG VR WH XQGHUWWDGXDWMV Rl WH ' HSDUR HOWRI ( BPARQIEE DQG 7HBIFRP P XQIFDMRQ ( QILOHHUQJ DWWKH 8 QLYHUAW RI
0 RDMZD 3LORW  FDQ EH WHFRIQ] HG DV D IXIWXOH IRUMR H SDQG WH KRU] RQV R WIFKQR®RI\  HQWXMVDW UHIDWEIQI P RUH
DGYDQFHG DSSTFDMRQV Rl 5DVSEHW 31V LOFOXGLQJ WH GIVAS@HY RI GLROH WIFKQR®J\  LIRERWEV DQG P DFKIQH YIMRQ

6LP LMUVR WH SUHFHGIQ) WIJHV 3LO RIDD  |HDWUHG VE R JXHWWBOV [LRP  LHSXWG LOGXW  SURIHWIRQDY LHSUHVHOWQ) VKH &RFDO
IQGXW DV Z H®DV RYHUWHDV LQGXVWIHV DQG D Z RIWKRS FRQGXPWMG E\  XQGHU WDGXDWV Rl WH 8 QLYHUMW RI 0 RUDWZ D 7KH -DP
FRP P HQFHG Z IVK DQ LQIRWP DWYH 7D VMMMRQ RQ $SSTFOMRQV Rl 5DVSEHWY 3LIQ" LIRQH 7THFKQR®J\  Z MK 0 U -DQIVK * XQDUDWQD DQ
DOXP QXVRI (1 7& DV WH UHVRXUFH SHURQ $VWKH 8 $9 6\ WP ( QILOHHUDQG &KIHI 7HRKQIFDOR 111FHUDWS UMAQH -QQRYDMRQV KH VKDUHG
KLV L.QYDOXDE®! H| SHUHQFH Z IV WH SDUARLSDQW

7KH VHFRQG VMWWMRQ D Z RUWKRS FRQGXFWG E\ $YIVKND 3HUHWD DQG <DMLK . DUXQDQD\ DND XQGHUI WDGXDWV RI (1 7& Z DV SUP DU®
IRFXVHG RQ WKH XVH FDVHV Rl 5DVSEHU 3L1Q P DFKIQH YIMRQ 7KH Z RUNKRS | DAOVIVRYY GHP RQWADWG D | DFH P DVN GHWIPARQ SLRWFW
H SOLOIQI WKH FROWMIQWRI WH FRGH [LRP VADWK WIUAQJ Z WK FRP SXWIUYIVIRQ | XQGDP HQVIXY

%4IQILQ) WH LUMRI WKH 3L0 RWD -DP 6HUHV VR VXFFHWI XOFRP SGMRQ WH [IQDOVHWIRQ RI 3LO RWD  ZDV D 7D VHWIRQ Z WK 0 U
$FKDD $WXNRWDD® DQ (17& DXP QXV DV WH VSHDNHU $V D UHVHDUK HQIIQHHU DW6BIQIDSRUIH 8 QIYHUMW RI 7HFKQR®J\ DQG
' FMJQ687'  BLQIDSRUH DQG Z W H SHUHQFH DFTXLLHG DV D IRWP HUHBPARQIEY HQIIQHHUDWERQH [ KH HQ@I KWAQHG WH DXGLHQFH
RQ $SSTMMRQV Rl 5DVSEHW 3L1Q 5RERMEV 7KH VHWIRQ Z DV LQIRUP DWYH DQG P DIQ® |RFXVHG RQ DXVRQRP RXV QDYLIDARQ |RUP REL®!
RERW Z W 52 6 XVIQJ 5DVSEHW 3L 7KH FROMQWHDERWDWG RQ WH RSHIDARQ Rl VWH QDYLIDARQ A WMP  DQG WH SURFHGXUH Rl VHWAQJ
IWXS -QVSILHG E\ WH SRVIMIYH RXWRP HV Rl LW SUHFHGIQI WIJHV 3L0 RWD DVSILHV VR @XQFK P RWH -DP 6HUHV 1Q WH IXVXUH Z W iKH
KRSH Rl H SDQGLQJ WH DXGIHQFH DQG QRXUMKIQ) WFKQRE®J\ HOWXVIDW Z IV NORZ BIGIH
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[6(* 7HFK ( TXLSP HQW DQGRYHU

E\ 6 DQGDQL - D\ DZ DUGHQD

/6(* THKQR®J\ D GIYIMRQ Rl WH / RQGRQ 6VRAN ([ FKDQIH * LRXS /6(* GHYHBRSY DQG RSHIDWAV KLIK SHURWP DQFH WIFKQR®I\

VROMRQV IRURYHU  RUIDQY DARQV DQG H FKDQUHV )RURYHU  \HDW/ /6(* KDV HDUDHG IW FTHQW WXVADV D GLYHUH LQWUDDARQDO
P DUNHW LQI DVAKPMUH RUIDQY DARQ  7KURXIKRXWIMH SDMM HDWY / 6(* KDV FRQOWQXDED VXSSRUMG WH ' HSDUR HOWRI ( BPARQE DQG
7HOFRP P XQIFDMRQ (17& (QIQHHUQI WIRXJK VSRQVRUQ) WH P DNRULFRQLE HYHQW Z IWILQ WH GHSDUR HOWZ KIFK LQFOXGH WH $QQXDO
&DUHHY/ ) DU 68U / DOND 5RERWEV &KD@IQIH 6/5& DQG KREGIQ LOWIKWKOVKRUWFRXUHY RQ SLRIMWIRQDO GHYH®RSP HOWIRU (1 7&
XQGHUI LDGXDWAV

/6(* THAKQR®RI\ KDV YHY UHHQUWD GRQDWAG VE R VHUYHW DQG IRXU) 3* $ ERDUGV VR WH ( BIFARQIE DQG 7HBIFRP P XQIFDMRQ ( QJIQHHUQ)
" HSDUR HQAR! WH 8 QLYHUW RI 0 RUDWZ D 7KH HYHQWZ DV FRRUGIQDMG E\ 0 U 7KD\ DSDLDQ 6USDYDQ + HDG Rl + DUGZ DUH $ FFHOADWG
6\ VWP V DW 6(* 7HRKQR®J\  7KH KDQGRYHU HYHQWZ DV KHG DWH XQLYHUMW SUHP IVHV Z IV WH SDUAASDARQ RI 0 U + LLDQ -D\ DLDWYD
+HDG Rl 3LRGXPWO DQDIHP HQW  9XMIQHW $QDOMY DW/ 6(* 7HFKQR®J\ 0 U 3WDEDW ) HUDDQGR +HDG 21 $UKIWIRXUH DW/ 6( *
7HAKQR®J\ DQG 0 U 3LDVDQQD . DIXQDIDMQD +HDG RI %XVIQHW 2 SHIDARQV DW 6(*  7THFKQR®JI\ LHSUHVHOWQD / 6(* 7THRKQR®RI\ ' U
5DQID5RGUIR +HDGRI WH' HSDUR HOWR! ( BIFARQIE DQG 7HBFRP P XQIFDARQ ( QILOHHUQU * U &KDP LD ( GXWRRU\ D DQG' U 6XERGKD
&KDUBN 6HQIRU/ HAMUHLY DW( 1 78 DWHIQGHG WH HYHQWUHSUHVHOWQU WH GHSDUR HQWS VSHADOMDQNV JR VR 3LRI * IKDQ' LDV IRUKRWQJ
WKH HYHQW

$V (1 7& XQGHUIWDGXDWAY Z H DUH H WHP HO JUDMIXOIRUWKH JHQHIRVW RI / 6(* IRUWLY YDOXDE®! JUWMR WH GHSDUR HQW: H Z LOEH
WHDSIQU P D[ LP XP EHQHIW ILRP WHVH HTXISP HQW LQ WH QHDUI XWUH




$: 10: LO5HDMROWKIS
OGXWU & RADERUIDARQ

E\ 6DFKLQL &KDQGDQD\ DNH

-Q UHFHQW \HDUV WKHUH KDV EHHQ D VLJQLILFDQW LQFUHDVH LQ UHVHDUFK LQWHUHVW
KDWKBELOLRWHQ\DH) ® HDPWR WM PHGLEWWLUR QPKIQE¥D Y L J DWRIG Z Z LW K QMK X PD QQW HU Y H@W L
DX W R QR FERX.W Y Q/JW HRKRIE M KEFHW\NM LYRXQE W D \RND IR IW KR VMU L WAFIDIOH T X LR/DW W R Q R RFDXNL J DPWL R/Q
D O O RVZAVHH K L W®HF F R X R WE V W DFKBHIVQ V S H A WWGQW BiD M H FRKRIWLHH RWWA U X FW R ®/ L O DJHR U LDWBPFX UD W |
DVSRVV LAGAL QL P XPD W H-QMKER QW R P HFWRO D V VL QUWRE RD W H J RWW BMQ.G \ Q D PR E M H F WIVI CLLFJ K W \
W UDWVILFQM DA J@PWUNLGIWMBUFRRQV L GWWBRANH E WU HDRY L @ H K L FOHHGH VWD QRO HOWP UBHHPHG
G\QDPLF REMHFWYV

S5RDGLIQUDIILNRIKWQBWDVVREMHFFWNVHFWIRRBHOIOXOWL 6 HRWV\RRIGQDPLREMHAFWVHFWERQFNLQJ
'ULYLQJ 6WDJH —- DQG 7TUDMHFWRU\ BUHGLFWLRQ 6WDJH —-

(YH@KRXVKJIQLILPBQW Y HPKWEW HRQF KLHY@REMH W R W emnL FODVS HRMD X W R Q R FRUAW L@ G HQ W L I\ |
G HW H FIW IDRXQV R Q R RFDX\L J DWWV RED VM 2\H D UWVRVW X Gy 5 gy U D FIGL QD P LF REMHEWRNO XS HGH VW D DGQ"

KDV EHHQ GHYRWHG WR WDLORULQJ DQ\ RI WK#M&M%@&%WB%WA%\{EMWQHP

ORFBO/D QN DRR (W) X UW KRIQHR |W KRS HQKD OO HIQQI HV )\ 1wy R Q R FYRIKW. FROGABIU H GILXEVXW B D M H E W |

WU D G HMWHRR @V KHQ D E VORBW W MFRUD K LJ QY WMX I ITLFL KK R
DFFXUB®\WROODERAUDMKIRQWRYWZHDJURXIILQTHD U %%ES{%(LR;EHMQHZ: RDJggUmﬁﬁKDggiflLQK?ﬂo

VWXGH'QWKFHSWPHFQNVOHFWU:QQUHOHFRPPXQLQBWE’ )

(QILOHHVKSH UG EVHU 3HVKDDWHNDDQGU 5DQJpY XSHUYLVLRQ RI*U 3HVKDOD -D\DVHNDUD
5R G U KIR\WM D NRI@V KE KD O OW@ BH6 U WWWIMAY X&WwH D w [ @ O D E RDIDASURIQ VB RYW Z DIKHH DL AW RE HY H DR S
VRIWZDWOHDGRRRSDRGURYLGLOK TXFRMWMA HIIHRRFY PR JRUMWRKEE D/Q G/ UDEFWQDPREMHEWWD O
VRO XWIL@NKBIU LDQ NDW H ALK G X VAKW CFHR O O D E RIDWMKVG PLHG LT TH UAHDWE R Q G L WZIKR @MFHH G IHQUV W L C
XQLYHUANXG HORBWR P RWKHHLQIJDIJHPHQWMVHDOBKK UHVXOWY 7KH WHDP SURSRVHV D FODVV D.
WHDFRFXVRQVRPHQLT>H REOHRNDUGAVQD WE M H MW D M HRWHRBULFEWR.R@V L G WIKBIRV KW L5 RW HKLF Ok
GHWHAWDR® RQRBRIXWYZRE ULRPBXUSRW KFHU R M HEB/U H GWRKWK W XW H D M HRE NWVRBIL Y HYGH KL HF ®HW K H L
LW B UHS$DWs /W UDOLF& W DIVGI®/'QG / OD @GHD W D VIKIM WK H\Q FR U S R/BHMWIKY L RIGE HW IGEQDPREMHR @/ V
SURSROVQRYBOJR U MWKKRAYP X O W DAPHWRIWZ RD P H URIVW KBIR DZK L XMW L O WKIBQS XIWRFDPHUDY®/LGDU
GLITHUHIQWGWLHRULQH JU DIHDHIG W UPBI L FEMW H F WLRHE R O QUDBE/RIKKOQM D F L O L WIKWWMHHD PLWKHTXLUH
& UH D WR/IW Z SOH\V VLIQLILER QB SURY L GLVOWH Q Wik BRQ V IHVTHK LS P H Q@F O X @L QUG D B D P H U CDWQ G

UH VR X UFQIF/O X & R@ 5 X W D W DR QO BVWDIPHM BIW FVED V £ R p s X W D W HR/@XMOTAKHY X S S RURVE U HD\WRY\WMZ D U

PDVVIWXSRURWKWHDRPRRPSOWWS$URMHPW{SHFW Gy EHHQ FULWLFDO LQ PDNLQJ WKH SURM
UHVXOWYV




E\ ,VKWDW $ KDP HG

,P SRUMDQWDUHDV Rl & RP SXWHU$ UFK LWHFWXLH
, QQRYDWRQ

&R P S X WDHULF K L W HFRIDXWLHY XIRKROYWHRVP SURSHUIRUP DAFHIILFLHQF\
ZKL®HVWRD®® HFKQRORILEWOEH®B QFRXPRBYVW UPD 1L QMAMAFW X UH
VHU IZHDWR U J D Q U RHVE KIH. Q DHID WW X GVHAQD N MKKIMR G X OH &RPSXWHU
6\WWHBWKLWHFIWKWKHEHSDUW RRO@U LWKNMQGHUJUD GEXDWBVLQJ
NQRZOHGJH ZLWK GRPDLQ H[SHUWYV

2QHRIWKBHFW XDMRR QG XFEWHG 1XZDQD\DVHR®-P SR U VDGRV
&RPSXWHBKLWHFQXRHD W KRRE M H FRIMYKIMYD @ N W G LV F XM HQW
DGYDQF@®VLWLFBBWRPSXWHBK LW HFWSRILH WW KWD S LIG@RUHDVLQJ
RSSRUWXQLWLHV IRU FRPSXWHU DUFKLWHFWYV

'U1XZDOD\DVH@DHOOREO' 5HVHDUYEN QWH WLIQFWRBARWM\VWHP

DUFKLW HB WKHGRHIU BIYWARP S X W ID@UCH P H U J LIPS S O L F BRIPOQ G W
REWDLREH®DFKHRIFBFLHQF&RPSXWRULQHHULRAVKBQLY HURIL W\

6RXWKE&UIL IRUQLDDQ® 6DQGBK 'LQOHFWUQLFDYHHWRBWDQIRUG

8QLYHURLW\ DQG UHVSHFWHKRODGV86 SDWH@WYVYRBG! 'U

-D\DVHQD ZDV DQ DUFKLWHFW DW 1YLGLD &RUS DQG 6WUHDP 3URFHVVRUV

TKINHDUHBVYVFXVAMHH QKD QFHPHRBWAMURDUFK L WHFNWOHIHDWRU EDVHG
FRPSXWRQB8RGXORUFKLSOHW GBVHIEXKWRWHVVDRM KEHLVFXVVLRQ
ZDWBEWQGHUJUD &R RGINWHEEHLQWLP L G DOVR-RAND MMIKHXWWLQJ HGJH
GHYHORSFH@IQULIRWZ7/KHEDVIFIFRPSXWHBE KL W HDEMBXKIPHR G XOHV
\RXOHDOUMW KHIRXQGZRMRXFD ® D VWHRX U LRX X Q GHU MVDXGGLIRNY OO

EHD EONHR XL F MOD\XSW KHYNLDQ®D YHDQRSSRUW XDKMRGAR X(YHQ

WKH HOB[ ¥H URDW H QL YWX U HW® OFOX WH WE X W K H\ LUHY HV W LWEKW Q@ Z
KRUL]JRQV <RX PLJKW EH WKH QH[W WUDLOEOD]HU

2Y HUD\KWHVVZBOVXFFHVVARQ G X FALMEKQ W K X V SIDWWYILFF L S[[5\W URVQ
NQRZ O HG BHQ V L JXONDF U L WSLIFIDWPR U P LD R X U L YK R (RIVW X G QW K
DWDUH®WHUHWYSUHRXWLQFHUBWLWRGH XZDQD\DVH®DWVKH
LQVLJKWIXO VHVVLRQ

(&$5515 -81(
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63$5. ) @WEDFNRI VIKH<HDU

E\ ' LIQMVKL' LWDQD\ DNH

KDV EHHQ D FKD@QJILQJ \ HDUIRUWH Z RUB + RZ HYHU Z IW WH
VXSSRUMRI WH DFDGHP LIF Wil WH 6SDIN %4 DORK FRP P WWH DQG
WH EHRRYHG YRXQWHWY Z H Z HH DE®I VR VXFFHWI X@ FROFXGH RQH

\ HDUMOFH WH WRUARI 3LRMPA6SDIN / WY/ LHYIMWWIMH \ HDU R
RXVIH WH FROQMEXWRQV Rl 3LIRMFWESDIN WR (1 7& DQG WH 6
/ DONDQ &RP P XQW

VWRI 0D ' MUEXVIRQRI 53LV

5DVSEHW 3LJIUWSDURHY Z HH VXFFHWIX@ GIMMEXWG VR WH

V¥ R -XQRU EDWKHV Rl (17& WWRXIK WH 63$5. SWRMFW 7KH JUW
SDUFHOFRQWIOHG D 5DVSEHWY 3L % SRZHUVXSS® 53LFDWH D

PARP JHG 6' FDUS DQG D @SVRS WIFNHUDV D VRNHQ $ FDUH JXIGH

DQG D XVHU JXIGH IRUS3L % ZHWH FRP SIBGIG DQG GMMEXWG DV

DWIMWROQAH P DWAUDOWR EHILQOHY 9SIMVWWH 6SDIUN# 8 RO Z HE SDIH

IRU WH FDUH JXIGH DQG WH XVHU JXIGH DRQJ ZIW VE R YIGHR

LOWMKPIRQV RI KRZ VR VHWKS WH53LIQ: IOGRZVDQGO DF2 6

VK Rl -XO® 6SDWN / DXQFK

6SDWN &KD@WIQIH WH P DIQ |HDW(WH Rl 3LIRMIPA63$5. Z DV @XQFKHG
RQ WH Rl -X® YIUXD@ ' U 5DQID 5RGUR DQG ' U $NMK
3DVIXDOJDYH WH LOWRGXPMRQ VR WKH 6SDIN &KD@IQIH Z KHWH WH
WXGHQW DLH VXSSRVHG VR HQIDIH 1Q D \ HDUBRQJ | XQGHG SWRMIFW
Z KIFK JLYHV D VROMRQ VR WH SUHYDIAQ) WHDOZ RUG SLREGP V' 7KH
VWXGHOW Z IOEH ZRWINQJ DV JURXSV Rl IRXU RU ILYH Z KHUIH W(UHH
JWRXSV Z L@EH FKRVHQ DV WH [LUMVHFRQG DQG WILG Z LOOHW RI WH
6SDWN &KD@HQIH DIVAURQH \ HDU

VK RI $XJ &RP P HQFHP HOWRI VIKH 6SDUN 7WDLQLQJ

6SDWN 7WDIQIQJ |RFXVHV RQ DWIMAQI WXGHOW RQ WH I X@SIRGXFW
GHYHB&RSP HOMIHR F®1 1WRP  IGHD JHOHWDWRQ VR SURGXPWSIWKILQJ

XWOH &DUIRQ: HW 0 DIN 6P IW DQG -RWK 5REVRQ DWH WH
H WALRDO LHVRXUFH  SHURQQHO ZKR  FRQGXFW WL WDIQIQJ  7KH
WDIQIQ) FROMMW Rl WIJHV IOFXGIQ]  Z RINKRSV Z KHUHDV WL
WP V SIRIWDP IV IX@ YUMXDO 7KH WXGHQW DWH H SRVHG VR WH
WIFKQITXHV Z KIFK WKRX@ EH |R@Z HG 1RU SLIRSHU IGHD J HOHUDWRQ
ViU HMQJ VXMBLQDE ®1 GHYHBRSP HOWIRDY 6R 1 DUVHYHQ WiRJ HV KDYH
EHHQ FRP SGWG Z KIFK LOFXGH VX R KDO GD\ Z RINVKRSV
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WARI $XJ 3L0 RWD

3LORWD  WH YHU [IDMSDVSEHW 3L-DP 1Q 6U./ DOND Z DV
KH®G 1Q WH P ROK Rl $XIXWWSDQQIQJ ILRP W R W$
5DVSEHW 3LEHIIQQHY Z RINVKRS FRQGXPMG E\ 0 U 96KP XWX
' IOKDQ (17& $OPP QL 0 U 6DKDQ$YDQGLD (17& $OXP QL DQG
0U "' IOQND : LFNDP DMQIKH 8 QGHUUWDGXDW 8* (17& ZDV
KHG 0 U . DVXQ -DIDDW 5Q (QJ 6/7 FRQGXPWMG D VB RQ
5DVSEHW 3LDQG IW DGYDQFHG XVDIH Z WK KLY RZ Q H SHUHQFH
)IQD® D VKRZ DQG WI@VHWIRQ Z DV KHG ZKHH 0 U . IWP 1Q
: IFNDP DMQIKH (17& $OP QL 0 U 7KIIQD -DIDDW (17&
$OP QL 0 U 2 KDGD -D\ DMQIKH (17& $OXP QL DQG 0 U 9IKDQ
0 HDN\D 8* &6( \KRZHG IRXUIQMUHMQI SIRWFW GRQH Z IWK
SDVSEHW 3LV 7KH VWMGHQW JRW IIDMKDQG H SHUHQFH 1Q

IP S®&P HOWQJ DQ REMFWGHWIRAMI DORUWP RQ 5DVSEHWY 3L
Z W WL Z RINKRS

WRI1RY 3LO RWD

3LORWD  ZDVKHGIQWHP RQM Rl 1 RYHP EHU Z W \E R \BOV
DQG VZR ZRUWKRSV 7KH ILUMAMHWIRQ Z DV FRQGXPWMG E\ 0 U
* HHW( 8 GXJDP NRIDD 8* (17& Z W DQ LQVSILUQJ SHS VBN Z IWK
D SIRMPAVGHP RQWMDMRQ RQ DQ DSSTFMRQ Rl 5DVSEHWY 3L IQ
&RP SXWU9IMRQ 7KH VHFRQG VB Z DV FRQGXPWMG E\ 0 U -DQIW
. RGWKXZ DNNX Z KR LV D YIMMQJ GRMUHU DW HDNIQ 8 QLYHUMW
7KH VIR ZRUNKRSY ZHH VXFFHMX® FRQFOGHG ZIW
IQMHQ) [HHGEDFNILRP  WH SDUARLSDQW

VK Rl 0 DUFK  6SDUN &KDABIQI H-QGXPIRQ

JURXSV Z KR DUH DPAYH® SDUAASDWQJ 1Q WH 6SDUN &KDEHQIH
ZHH IQGXPMG DWWH 6SDIN &KDIQIH -QGXPURQ &HUHP RQ\
7KH KDYH IIQDOHG D EUJKW VHW Rl IGHDV WKDW Z L@ EH
FROMEXWQJ VR WH DUHDV Rl ( GXFDARQ  7IDQVSRUMMRQ DQG
7WDQVSRUM |1 LFHQR  + HDOMFDUH -P SLRYHP HQW ( QYILRQP HQWO
&ROHUMMRQ DQG 3UHVHUMMRQ 3RZHU * HOHDMRQ DQG
(NAHQR ) RRG 3LRGXPURQ $JUFXOXH DQG W 3UHVHIYDARQ
SVIMYMFDOO RGHIQU ' DI 0 IQIQJ DQG 61P XOMRQ 7KH Z LOEH
ZRINQJ RQ WHU SIRMAV ZIW WH KHS R P HQRW/ DQG
H WIUDDCFRADERWDRUY WIDKH HQG RI -XQH

VK Rl $SUO 3L0 RWD

3LORWD  WH WILG 5DVSEHWY 3L-DP ZDVKHG RQWH G
W DQG W RI $SUO Z WK VE R VDOV DQG RQH Z RUNVKRS

0 U -DQW . DSD * XQDIDKQD &72 3UMAQH -QORYDMRQV DQG
0 U $FKDD $WXNRIDD 5HHDUK (QJ 687" BIQIDSRWH Z HH
LQYIWG DV I XHWWSHDNHWY [RUWH VMWMRQV 7KH VKDLHG WHU
H SHUHQFH 1Q WH DSSTFDMRQ R 5DVSEHW 3LV 1Q ' LRQH
7HFKQR®J\ DQG 5RERWFV 7KH Z RINWKRS Z DV FRQGXPMG E\ 0 U
$YDKND 3HHDS8* (17& DQG 0 U <DMLK . DUIXQDQD\ DNH 8+

(17& IHDMUQJ WH DSSTFDMRQ Rl 5DVSEHW 3L 1Q &RP SXWAU
9IMRQ

9IMWRXUS DVSEHU), 3L&RP P XOQIW * LRXS VR FDWK WH 3L0 RWD
VHWRQV \RX PIWHG %H D PHP EHU WR JHW DQG WKDWH
NQRZ ®IGIH DP RQJ \ RXUSHHW/
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) DFXQOV 6SRADIKW

' UGKDP ILD8 6 ( GXWRRU\ D E\ 7KDQXWDRQ. DP DIANDQQDQ

' U&KDP LD8 6 (GXWRRU\ D LV D VHQIRU GIFMUHUDWWKH ' HSDUR HOWRI ( BIPARQIE DQG 7HBIFRP P XQIFDMRQ ( QIIQHHUQI  SIRYIGIQ)
KLY VHUYIFHV VIQFH +H WHFHLYHG KLV %6F (QIIOHHUQJ +RQV GHIUHH DWMH GHSDUR HQW + H REVBLIOHG KLV 0 $ 6F 1Q ( BIPWIFDO
(QIIOHHUQI ILRP WH 8 QIYHUMW RI 9IFRUD %8 &DQDGD + 1V WHVY IRU WKH P DWMUV GHIUHH Z DV VHOIPWMG DV WH EHVWIQ WKH
GHSDUR HOWR! ( BIFMFDODQG &RP SXWU ( QIIOHHUQI DQG QRP LODWG |RUWKH / LHXWIQDQW RYHUDRUV 6LYHU O HGDO +H DOR KR@V D
3K'  1Q ( GIFWFDO( QIIOHHUQJ 1LRP VIKH 8 QLYHUAW RI 9LFVRUD %& &DQDGD ' U ( GXWRRU\ D KDV UHFHLYHG WH RXWABQGLQI UHVHDURK
SHURWP DQFH DZ DUG DZ DUBHG E\ WH 8 QLYHUMW RI 0 RUDWZ D | RUIRXUFRQUHFXWYH \ HDUY | LIRP R +HZ DV DOR D UHASIHQW
Rl WH &KDUBN 6 +XP SKUH * LDGXDW 6\XGHQWSZ DUG LQ DQG KHG WH |HIRZ KIS 1RU GRAVRWDOMMXGIHY DWWKH 8 QLYHUAW R
9LARUD ' U ( GXWRRU\ D LV WH IRXQGIQJ FKDIURI WH  (( 6/ DOND 6HPARQ 6L QDO3LRFHWIQ) 6RAHW &KDSWU ) XUKHWP RUH KH LV
WKH IRXQGIQJ W1 DGYMRURI WH « (( 6LJQDO3RFHWIQI 6RFHW 6VXGHQWIADORK &KDSWAU DWH 8 QLYHUMW RI 0 RUDWZ D +H KDV
VHUYHG DVD P HP EHURI WKH H HFXWYH FRP P IWH Rl VKH  ( ( 6L/ DQND 6HPARQ DQG WH FKDIURI WH ( GXFDWRQDOS PAYIMEY &RP P WHH
RI WH  ( ( 6/ DONDQ 6HPURQ 1Q
"U (GXWRRW D IV DQ DPWYH UHVHDUFKHU 1Q WKH GHSDUR HQW + LV UHVHDURK
LOMUHAW P DIQD DUH 1Q WH ELRDG DUHD RI P XGMGIP HQURQDO GLI VPO QDO
SIRFHWMQJ -Q SDUAFX@U QKWIIHG DQG @KWIIHG YIGHR SIRFHWIQJ  DUD\
VJQDOSIRFHWIQI SURUW IQJ RQ ELRDGEDQG EHDP |RUP LQJ DQG SK\ IFDOM\ HU
VHREXUW  DQG ®Z FRP S®f W P XOMGLP HOURQDOGLI V2! LOMU GHVLIQV + H DOR
Z RU\V RQ JWDSK VWJQDOSIRFHWMQI FRP SXVBMRQDOP DILQJ DQG DSSTFDMRQV R
PDFKIOH GDWIQI +H KDV QXP HRXV SXEQFDMRQV 1Q YDURXV VRS WHU
FRQIHIHOFHY DQG MRXUQDY +H LV DOR D WHYIHZ HU [RU VHYHLDO Z HONQRZ Q
MXUQDY DQG FRUHIHQFHY ' U (GXWRRU\ D KDV FREDERIDWMG Z W VHYHDO
SWRIHWMRQDY Z RUBZ LGH LQ P DQ\ RI KLY UHVHDLFK SLRMPW' + H KDV FREADERUDWG
ZIW 3WRIHMRU / HRQDUG %XVRQ 8 QIYHUAW RI &DODU  &DQDGD  3LRIHWRU
3DQDAWY $IJDWRNDY SQIYHMW RI 9IFRUD &DQDGD  3LRIHWRU $UMQD
0 DGDQD\DNH ) RUGD -QMUDDMRQDO 8 QYHUAW 86$ DQG ' U &KDP IWK
: IMOD\DNH 8 QIYHUAW R 4 XHHOUDQG $XWADID 1Q WH IIHG Rl P XGU
GIP HOVIRQDO VJQDO SIRFHWMIQI  +H KDV DOR FREDERWDWG Z W 3RIHAWRU
+DHWRRQ -XQJ . \ XQJ +HH 8 QLYHUAW BRXW . RUHD 1Q WH I1H@ RI DUD\ VLJQDO
SIRFHWMQJ ZIW DQ HP SKDMV RQ SK\MFDO @\HU VHFXUW ' U * XVKDQ
: DGGXZDJH +DUDUG 8 QYHUMW 86$ RQ FRP SXVIMRQDOLP DJIQJ DQG ' U
-DQDND 6HQDUDWH -RKQ +RSNQV 8 QLYHUAW 86$ RQ DSSTFDMRQV RI P DFKIQH
®DUIQU |RU ELRP HGIFDOWL QDOSIRFHWIQU  + 1V H SHUAVH 1O I QDOSURFHWIQJ
KDV EHHQ DQ LOYDXDE®! UHVRXUFH VIR KH XQGHU LDGXDWAV Rl RXUGHSDUR HQW

" U5 XNWKDQL/ I DQDDUDFKFKL

" U 5XNVKDQL/ I\ DQDDUDFKFKL LV D VHQIRU GRMUHU DAWKH ' HSDUR HOWR! ( BIPARQIE DQG
7HOIFRP P XQIFDWRQ ( QIIOHHUQ)  UHQGHUQI KHU VHUYLEHV MIQFH 6KH LV D JUDGXDM
RI WH' HSDUR HQWRI ( BIPFARQIF DQG 7HBFRP P XQIFDRQ ( QIIOHHUQI  6KH REVILQHG KHU
0 (QJ DQG3K' GHIHHVIWRP WKH' HSDUR HOWRI %4RHQIIQHHUQ) DWKH 8 QLYHUAW RI
7RNR -DSDQ +HU3K' WHWY Z DV RQ DQ LOADRSHIDWYH MSDIRVFRSLF SRUWRQ HP MRQ
VRP RIWDSK\ V\ WP |RUGIDIQRVIQJ ®P SK QRGH P HVIMBVHV LQ J DVMAF FDQRHUVXLD HUHV

" U / 1\ DQDDUDFKFKL Z DV DOR D UHVHDUFKHU DWWH %R 0 HGIFDO3WHAMRQ ( QI LOHHUQ)
/ DERUDVRY DVWMEH 8 QLYHUMW RI 7RN\ R EHIRUH NRIQIQJ WH ' HSDUR HOWRI ( BIPARQIE DQG
7HOIFRP P XQIFDWRQ ( QIIQHHUQJ 6KH KDV ZRUINHG RQ K\EUG 3(7 &RP SVRQ LP DIIQJ
A WMP V DQG KLIK VSDMDOUHVROMRQ DQIP DO3( 7 VFDQQHWY GXUQJ KHU GD\ V DWMKH %4R

0 HGLFDOB IHAMRQ ( QI LOHHUQJ / DERUDVRU DWIAKH 8 QLYHUAW RI 7RM R ' U / I\ DQDDUDFKFKL
KDV UHHDUFK  IQMHW 1Q ELRP HGIFDO IP DIIQ) DQG  FRP SXWUDIGHG VXU HU

" HYHRSP HQW DQG HYDOXDMRQ Rl D SWRRWSH GHWRRU IRU DQ LOWDRSHUDWYH
@SDWRVFRSIF FRIQAGHQFH [P DILQI W WP Z IWK 3( 7 WDFHW/ DQG 3LRVRWSH GHWIRRRUIRU
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