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7KHDENXNIB\QGURMRKQGDWEBRIQG HG L F DWRHSG! D Q BIHYH DV K B W,

ZLOBD\RLFKDQJIJWYHDW PRIWWRMHHFWHBEXNLQGURPKILYV

HQGHDYRUXLWHKH ROOD ERR DB/DMRGIDNAH D U FIKGIG D LQLFL
XQLILENGD VOUHBLVVLEBQHFWIDELOBOWY YLWDROHUDLVLQ

DZDUH@OMX QG LIQIVSLDQYXSSRUWH\QHD U E &HUSIXW VX IDW
FRPPRQRDOKDQMAMRVKHQFHGLERSSRRIRXFRPPXQLW) KDV

GHVLIJQBDRUBKMBKDQ WRXQGDEXNLQ G URWPHHV H DRIVYHAM Z R

\HDUW KDYHPELWLRQGUDURD@XY GHPDERPPLWWRDGS SRUW L
U H V H DKW L DWK YA O RFINEHU L J K\WHNVXMSIRY V LIRCRHXKIO RY H G

RQHVY GLDJQRVHG ZLWK .DEXNL VIQGURPH

,QHEUXDU\ .6)IDFLOLMDPIHVANEZ QW KV FLHQWIRPNVQVWLWXV

W RI [ S C-RAWKEID U U IDHUB/S SIRW X Q [Z\W WHROQU H V H DRUIRFRKP X Q LW H

FRQVHQADXWVKDW DN VQHUJIDHMYWDQGDUGR |G V\WIRRU R V
LQVWLWXWREB®W R JUHRQMW KHUD S MXUWHLIDFW BBHYW ORSPHQ W
FRQF O XVGKIBR O O D E RILE WWRJF FH O H WHW HOF& UHSD URQ J

FOLQLFDO WULDOV

"HOFRPWRRXWQDXIXWBDPBFLHQWLPISRVLX®HVLJIQWHRERV W H U

FROODERVBUNQYLIKAMFEXVVRLRFKDWKHRZOHEGKEBERX EE

WKH NH\ WR XQORFNLQJ QHZ SRVVLELOLWLHV IRU WKH

2QEHKDRIWKWHDPW6) D@GRXBQWEBRPXQMMKDMRX:H DUH

LPPHQVBODWHRXY®XBERPPLWPMWQWHBOHRYMNYGHWHUPLQD
7RIHWKHUFEDQVUDQVIMRKBLYRM OIOQ GLY L ®XIHFEWEN GD E X N L
VIQGURPH DQG WXUQ KRSH LQWR D UHDOLW\ 7KDQN \R
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-RKQV+ RSNQV 8 QLYHMW
8 QAYHUW R ,FHDQG

, YEHHGRPPLWWR® GHUVWDQ(
KRZ JHQHWL¥FDULDWLRGDFW
HSLJHQHWHRNQFHEDW PHGLFD(
VWXGHQWKHMDUO\ V 0\ ILUVW
SXEOLFDWORWRSLJHQ HW LRV
LQWKHRXUQPIONKHWHGLFDO

$VVRFLDWHLORSQZKHUBH UREXVWOU %MRUQVVRQ V 5HVHDUFK )R
VKRZHGWKDMSLJHQHWWRGEILFDWLRQ&VLQBHOIGPRXVH RGHOWR

FKDQLEKHDOWEGLYLGXB\S NP H X QGHUVWERBISF K D Q LBOVIRY

%MRUQVVRQ HW DO -$08$ QHXUR O RG LWIMF W ILRQD E X N L
VIQGURPH W\SH

' DFWLYRXJRWB/D W L MERM¥ P \ 8QGHUVW DMKBHRGMHS UHFRFLR X

FOL@UWRKDGHIHREQWKMSIHQHWLF GLITHUHQWLDWLRQ LQ .DEXN
PDFKLOQBQWKDHWRVKIRXQGLQJ 7KHUDSHXMMHORSPE.QW®WXNL
RIWK¥MQLTKHLHQHWIQFR/Kk URPDWLQ VIQGURRFHKLVQFOXBXHWVQRW
&OLQDW-RKQYRSNL@®QLYHUVLW\ OLPLWMBWKHGHYHORSPRIQW
FRQWLDRXBIVVR F LAWK FRM RUK L V R X W F FPPHD V X WHOBW D QMU R B
FOLQBRRQGLQUWHFWRU $VD PRXVH WR KXPDQ
MXQLFOFXOMHPEHU SHUIRUPHG
GHW D LFEKDAJ D FWH UR | DWVKIHR.@Q VW
PRXVARGHR .DEXNLQG UHR PH
SHUIRUBHI®RRI| RI S U N@FLUHRY
GHPRQV\WIKIDWE B \EHDWDMWDEOH
FDXWHKLSSRFDPHEPR U3 HHF WY
SRVWQOWBKMRUQMWRIBFLHQFH
7UDQVODOWHERFDQH %HQMDPLQ
HWB1$6 =KDQIW®ROHFXODU
7KHUDS\ 7KH SDSHIDV
KLJKOLJKWB® XUHQHWULEWPLW)]
( .DEXNM\QGURP}HE $&LQKELWRUYV

DQ&XDWOUHEGBHGLWHG

WLPHY LQ OHVV WKDQ \HDUV
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8 QYHUAW RI 0 DQRKHWWU

61G LV D &QOIFADQ 6FHQWANZ KR FRP ELQHV
JHORP LFV ZIW FIQIFDO DQG I XQPARQDO
WXGLHV 1Q WDIH KXP DQ JHOHWE GIVRUGHW/
+H LV D 3(RIHWRURI * HORP IF 0 HGLAQH
DQG 5DUH ' IMHDVHV DWWH 8 QIYHUMW R
0 DOFKFMMU D &RQUXGEQW &IQIFDO
* HOHAEMADAWMKH 0 DQFKHVMU &HQAH [RU
* HORP IE 0 HGIHQH DQG WH ) RXQGIQJ
&OOIFDO WHARURI WH 0 DOFKHMAMU S DUH
&ROGIMRQV &HOWH

+ 1V FXUHQMHVHDURK SLRIWDP V KDYH WH
IRBZIQ) WHP HV SHURLP 1QJ
VI VWP DAF DQDOMY Rl ZKR®! JHQRP H
GD® R GMRYHU QRYHO GMHDVHV
XQGHUARQGIQ) WH P HRKDQMWP V' DQG
QDVLDO KMARUHV Rl FKLRP DAQRSDWILHY
HJ . DEXNL6\QGRP H R GHYHBRS QHZ
WHDW HOW DQG  FRQGXFW FIQIFDO WIDY
DQG  XQGHUARQGIQ] WH FRQMEXURQ
RI FRS\ QXP EHUDQG QRQ FRGIQJ YDUDQW
1Q 0 HQGHIDQ GMRUGHW/
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2EMPYH 7KHH IV D FIQIEDO QHHG VR XQGHUMBQG KRZ G MHIXOWG W\ P RAWM
GHYHBRSP HQWFDXVHG E\  SDWRJHQIE YDUDQW 1Q WH JHQH HOFRGIQI WH KIMRQH P RGL\ LQU
HJ\PH OMQH PHW\GMDQMHDWH ' .07 ' FROMEXWV VR PP XQH G VXQPURQ
IOFXGIQI [P P XQH GHIFHQR DXWRIP P XQW DQG OP SKRSIRUHDWYH VHTXHD DQG
IP P XQH GUYHQ P RUBDV LQ LQGIYIGXDY Z IMK . DEXNLV QGLRP HWSH . 6

0 HVKRGV : HWXGIHG SHUSKHWDO?7 FH@Y DQG W\ P RA WV [Q ERW( IQGLYIGXDY Z WK . 6 DQG
P XUQH FROWIMWYH DQG FRQGIMRQDOMUIHMG . P WG LQ 7 FHQ DQG KHP DVRSRIHE QHDIHV
L07 ' VBUHWIHOHV IGHQAIHG E\ 51$ VHTXHQAQI Rl P XUQH . P WG NQRANRXWMQI B
SRVIMYH W\ P RA\ WV Z HHYDIGDMGZ W + . P H &K,3 3&5 DQGI®Z P VRP HW

5HVX@V 5HPHQWW P LF HP LJLDQW57( DQG QDYH 7 FH@ Z HIH LHGXFHG DQG P HP RU DQG
GRXE®I QHIDWYH ' 1 7 FH@ Z HH H SDQGHG IQKXP DQ. 6 DQG P XUQH P RGHY . P WG ®RW
GGWODXMWH &  MQIGI SRUWH 63 W\ P RR W DFFXP XOMRQ DQG D GHRAUHD\H 1Q 63
W\ P RA W HIUHW GFHOMQJ H SUWWIRQ QRWP D@ DWRADWMG Z W WH 0 DIXUH  SKHQRWSH

6SGIQRP HIDD IV DWRADMG Z I KHP DWRSRIEME GUYHQ . P WG ®W DQG EUQIV \R @KW
SRWQWDO RYHUDSSIQI SKHQRWSHV ZIW ®P SKRSLIROHIDWYH VI QGLRP HV ) IQD® ZH
IGHOWIHGD. 0 7 ' UHIX@WG FOMMURI LOMIUQV Z KIFK @\HO P HGIDWIV DVSHRW Rl WH 7 FHD
HIULHWIRQ

&RQFOXMVIRQV  61QIGI SRUMYH WK\ P RA W SRSXOMRQV GHIIEHQWIQ . P WG GMSD\ GW
IOMIUQ BM/ P DWIDARQ DQG GMW HIUHW TEHOMQI JHOH H SLIWMRQ WHUHE\  DOMUQJ) WH
GRZ QUWMHDP  SHUSKHWDO? FHOFRP SRVMRQ WDWFRQMEX\WM VR WH REVHUYHG . 6 DWRADWG
IP P XQH GHIAHQR 7 FHOIQMOQME . P WG ®W LQPUHDVHY WH SHUFHQWUH RI SHUSKHLDO 17
FHQ SRWQWD® WIRXJK G VHIXOWG DSRSVRUWE WIQDIQ ZKIGI KHP DRSRIHME GUYHQ
. P WG ®W SUIHGVSRWHV VR VSBIQRP HID® WHHRWH ®W Rl . P WG UHFDSIW@WA VHYHLDO
GWOPATHDW(UHV R ®P SKRSURT HIDWYH Vi QGLRP HV

. $98.,6<1' 520()281' $7.21 _
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. DEXNLM QGLRP H LV D FRQIHQMBOGHYHBRSP HOWOGVRUEHUFDXVHG E\ SDIRIHQLE YDUDQW Rl
WH OMOQH P HWA DQMHIDVH .07 ' RUOMOHGHP HM\@WH $ .' 0 $ JHOHV . DEXNL
VXEMFW . V GIVS@\ KLIK ILHTXHQR RI [P P XQH G\ MXQPRQV VXK DV LHFXUHQMOQ HPARQV
DQG DXVRIP P XQW ,Q WY \VWXG\  Z H HYDOXDWAG Z KHWHUWH FRP S®f [P P XQR®JLEDCSIEMIH
Rl . VFRX@ EH DVRUEHG VR DQ DOMUHG JHQHUDMRQ DQG RUIXQPMRQRI & & ) RUNKHDG
ERLS )RS WIXORY 7 7H FH® WH VXEVHW WDW FROQARY [P P XQR®JIIFDO
KRP HRWEMY DQG VHO VRBADQFH 7UHJ FH@Y GHYHBSLQU 1Q WH WA P XV WWH) DFTXWH D
VSHALLE DQG WRE®! K\ SRP HW\ GMRQ SDMAD LQ JHQHV WIDWHQFRGH NH. P RBIFXBV LQFXGLQJ
YR[S  WH WLJQDWUH WDQURUSMRQ IDRARU 7) WWDWGHILQHV 7UH) FH@Y : H ULHSRUAKHUH WKDW
SHGIDWMF . VEHDUQJ . 0 7 ' SDWRIHQF YDUDQW VKRZ D VLI QUIFDQMHGXPUARQ Rl 7UH) FHQY
Z WK P SDILHG VXSSUHWAYH I XQPARQ 7KLY SKHQRWSH LV @ONHG VR WH MBIQAQJ RI ) R[S JHQH
Z KIEK VKLW FRQYHQMRQDO?  7FRQY FH@GLIHHQADARQ VR D 7 KHSHU 7K QQHDIH 94VXOIWM
VHTXHQAQJ Rl 7FRQY FHOSXUIIHG ' 1$ WHYHDY D VSHALE ' 1$ P H\ OMRQ VLI QDWH
0 HW\ MRQ &RWH DWWH )R[S  GMBO HOKDQFHU WIDWP DUV . V DQG WHGXAHV )R[ S
WDQVFUSMRQ HDUD GXUQJ 7UH] FHOGL I HHOMDARQ 7KHVH IIQGIQIVAN . 07 ' &W \R WH
VHBPWYH IQKLEIMRQ RI KXP DQ) R[S JHQH H SUHWIRQ DQG SLRYIGH QRYHOP RBFXDULQMIKW
VR H SOIQ WH LP P XQR®RIIFDQ 6 SKHQRWSH

. $98.,6<1' 520()281' $7.21 _
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) PTQIBM
7KH P RGLIEDARQV Rl OMQH  IQ KMRQH +  + . DQG WH HQ\ P HV FDBO] LQJ \WKHP
FUMFDE UHI XOW WH VSDARWP SRUDCH SIWMRQ RI GHYHBRSP HQBQJ HOHWE SLRIWDP V 35&
WVWH+ . P HX GWDMHDWH ZKI®I.' 0 $ D+ .  GHP HW\ @WH Y%RW HQ\ P HV RIWIQ

VDU HWWH VDP H FKLRP DWQ WHIIRQV DQG 35& DQG .' 0 $ G MHIXOMRQ DIH VWRQI®
DWRADMG Z W : HDYHUM QGLRP H DQG . DEXNLM QGLRP H UHVSHPYHD &RQVHTXHOWD WH
FROARORI + . P RGUIEDMRQV KDV HP HUHG DV D FUMFDO SDIKRIHQEE P HRKDQMP  1Q
SHGIDWIE QHXURGHYH®RSP HOWOGMDVHY ,Q RXUMWKGIHVRI . ' 0 $ Z HKDG SUHYIRXV® DGGHG
.'0 $ IWEIQGEQI SDURHU %8  DQG IW VBUHWE3 DV RKADOS®\ HWY 1Q WH HSLIHOHWE
UHIXOMRQ R QHXLRQDOIADOI DWWV 7KHVH SO\ HWY/ VKDLH P RBIFX@U SLRSHUAHY 1Q SLRP RWQJ
QHXURQDO DWA Z KB VXSSUHWIQI JIDA DWW WILRXIK WH ULHIXOMRQRI + . P HW\ OMRQ DQG
DFHW@OMRQ

8 MIQJ KXP DQ QHXURGHYHBRSP HQVBCP RGHY Z H KDYH P DGH WL QUIEDQWGVARYHUHY UHI DUGEIQ)
WHWRGIR .' 0 $ 1Q HIXOWQ) FHOIDWM 6SHALIED® ZH IRXQG WDW. ' 0 $ VXSSUHWHV

JADOIDM Z KIGBI SUIRP RWQJ QHXLRQDOIDWM 1Q KXP DQ QHXURGHYHBRSP HQW : H WKRZ HG \WKDW
"0 $DQG 9% GULHPD LOMDPADQG FR RFFXS\ SURP RMLY 1Q KXP DQ SXUSRWQWMMP
FH@ DQG QHXWDOMP FHOFH® %8 VD Z HOHWREQKHG LHIXOVRURI ' 1 $ GDP DIH LHSDIU
DQG QRZ KDYH IP STFDWMG E\ XV 1Q QHXURGHYHBRSP HQEBOJHOH HIXOMRQ ,QMUHMQI®
KXPDQ 9% FRQEBIQVD.' 0 $ EIQGQI W WDWGLYHUHV ILRP IW P RXVH KRP R®J E\
DQG GMXSMRQR WH %8 .' 0 $ IQMDPURQ KDG D SIRIRXQG HIIHPWRQ KXP DQ

QHXURQDA DM EXVWQRWRQ P RXVH QHXURQDOI DM ) XUKHUP RUH RXUMMGLHY LHYHD®IG WKDWAKH

%8 .'0 $ LOMDPMRQ LV HWHOWDOIRU XSUHIXOMQI NH  QHXURGHYHBRSP HQVZO JHQHV
GXUQI QHXURQDOGL I HHOMDVARQ RU 1Q FRUAFDOELDIQ RUDQRIGY 6HYHUDORI WHVH JHQHV DUH
DOR IQYROHG 1Q WHIXOWQ DQ LQQDM PP XQH EIRP RBFX@U FRP S®f FDBIG WH
IQ@P P DVRP H $PAYDARQ Rl L.Q@P P DVRP H BDGV VR D SWR IQ@P P DRUY  HIXDWG FHD
GHDW( FD@G S\ LRSVRVY ,QI@P P DVRP H DQG S\ LRSVRWY DUH LlOFUHDMQI® EHIQJ P STFDWAG 1Q
QHXWRIQ@P P DARQ DQG GHHFW 1Q QHXURQDOGHYHBRSP HQW : H Z LOH S®RWH WH WR®! Rl
IQI@P P DVRP H 1Q QHXURQDOGHYHRSP HQWG IHIXOMRQ XSRQ GIMXSURQ Rl WH 983
10 $ IOWDPARQ LQ WH I XWXUH

. $98.,6<1' 520()281' $7.21 _
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DFTXHIQH+DULY 0 ' 0 6F

. HQOHG\ . UHIHU, QMM -RKQV
+ RSNQV0 HGFDQOWYMWRO

‘U -DFTXHIQH +DULV IV DQ $WMMEQW
3WRIHAWRU 1Q 3HGIDMEV 1 HXWR®RJ\ DQG
* HOHWEV DWW HQOHG\ . UHIHU, QWMIXWM
DQG 7KH -RKQV + RSNQV 8 QLYHUAW 6FKRRO
Rl 0 HGHQH 6KH UHFHYHG KHU % Z LW
+RORW 1Q (QI@K /DQIXDIH DQG
/ MWADWWH DQG 1 HXWREIR®RJ\ IWRP  7KH
8 QLYHUIW RI &KIFDJR 6KH HDUDHG DQO

ILRP &BIYHDQG &OQIF / HUOHU &RGUH R
OHGHAH R &DWH : HWADR 5HWHUH
SQYHUMW DQG DQ 06 [Q &IIFDO
5HVHDUK 6FKROW/ 3WRIWDP IWRP  &DWH
. HAWMWD 5HVHUYH 8 QYHUUW ' U + DUV
FRP SGMAG D ULHMGHQR 1Q SHGIDWEV DW
WH &KITGUHQV 0 HGIFDO &HQWU DW 87
BRXWMZ HWMD 6KH WHQ FDPH W
. HOQHG\. . UHJHU-RKQV +RSNQV R GR
KHU UMGHOR  1Q 1 HXURGHYH®SP HQWO
' IVDELOAHV 6KH JUDGXDWG DQG EHFDP H
| DFXQV 1Q

EXUHQ® ' U +DULV VHHV SDAHQW 1Q
ER WH 1HXWRIHQHMEV FOQE DW
 HOQOHG. . UHJHU ,QWMIMW DQG  WKH
(SUHOHMEV DQG &KWRP DWQ &IQIE DW
RKQV +RSNQV ' U + DUV VSHADQ HV 1Q
SDAHQW Z MK HSLITHOHWE GMVRUGHWY Z W
OHXIRRIIEE  DQG RU  FRIQWH
P DQUHWMRQY  LOFOXGIQU . DEXNL
A QGLRP H 5XEIQWMIQ 7D\ EL\A QGLRP H

. IHGHP DQQ 6\WWLQHU

i QGLRP H
$QIHP DQ A QGLRP H . OH\MD
VWQGRP H 6RRV M QGRP H DQG . $7 $
GMRUGHU 6KH IV WH ' WHARU RI . DEXNL
6\ QGLRP H 6HUYIEHV DW. HQOHG. . UHIHU

, QVWIMXW

)WRP D UHVHDURK SHU/SHAAYH ' U +DULV
IV IQMHWMG 1Q JHOHWE DQG HSLIHQHWE
FDXVHV Rl QHXLRGHYHBRSP HOWO
GIVRUGHWY/ SDUAEXDUD  LOWEBRMDO
GMEION DQG KRZ VSHALLE JHOHWE DQG
HSLI HQHWE FKDQI HV BDG R VSHALLE
QHXURDQDWRP [F QHXURSK\ MR®IIF  DQG
FRIQWYH SKHQRWSHV 6KH LV DOR
LOMUHWMG LQ GHYH®RSLQJ VSHALLE
FRIQWYH SWRILGV 1Q JHQHWE i QGLRP HV
DV SRWMQUDCRXVRP H P HDVXUHV | RUMDIY
DQG VR KHS &FDM H GHIFAW 0 RWRI KHU
UHVHDUK IV FXUHQ® FHOWLHG DURXQG
. DEXNLDQG 5 XEIQWMOQ 7D\ ELM QGLRP HV

. $98.,6<1' 520()281' $7.21 _
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" THBAULPETIPS BUS FOFRS ®S3 FHFOFBUWFF .  FEDIOF %FBSIN FOUPG. FEDIOF #PTUWPO
6 QNVSIZ

,07' HOFRGHV D FRQHUMHG PHPEHU RI WH 6(7 IDPL® R KMRQH OMVQH
P HW\ GDQVHDVHY . 0 7V DWRADWG Z I WDQVFUSVRQD® DPAYH FKWRP DAQ  3DMRIHQIE
YDUDQW IQ . 0 7 ' KDYH EHHQ @ONHG Z IM{ . DEXNL6\ QGLRP HWSH D GIVRUEHUWKDADI | HPW
WH GHYH®RSP HQWRI VHYHLDO RUDQV ZIW D KLIK SUHYDBIQFH R QHXLRGHYHBRSP HQWO
SIHVHQIMRQY 1' ', QMHMQIO® P XVIMRQV 1Q WLV JHQH DIH DOR FRP P RQD IRXQG 1Q
QHRS@WAE FH@ DQG WP RUSIRIUHWIRQ 1Q OP SK QRGHV E®RG DQG EWDIQ VXJJHAQ D LRG

LQ WH P DIQWIQDQFH RI VWP QHW

© H SUIHYIRXV® GHP RQVADWG LQ ] HEWDI VK FDUGLRYDVEX@U GHYHBRSP HOWKDWP XVEMRQV 1Q
.07 " UHVXOVIQ 1 RWK VJIQDI K\ SHIDPAYDMRQ &RQOMMOWZ I WLV Z H IRXQG WDWD
.07 " GHSHQGHOWK\ SHDPAYDARQ 1Q 1 RWK SDWZ D IXQPMRQ LIV DOR UHVSROME®! IRU
IP SDILHG QHXWRIHQHWY 1Q JHEWDIMK GXH VR WH P DIQMQDQFH RI D VXESRSXOMRQ Rl
QHXURQDO SLIRJHQMRY/ DUHVMG [Q P MRV 7KHVH UHVX@V SURP SWIG XV VR SLRSRVH DQ
XQNQRZQWRBIRI . 07 ' 1 RWK VJQDOY D] IV GXUQI QHXLRIHQHVY 7R WKLY K\ SRIKHWLY
ZH SIRGXFHG KXPDQ . 07 ' .2 136& GHUYHG FRUAFDOFHUIHELDORUDQRIGY DQG DWHWHG
QHXURIHOHMY WILRXJK D FRP SUHKHQWLYH DQG FRP S@P HQWU DUD. Rl WIFKQTXHV LOFXGIQ)
FRQRFDO IP DIIQ) WP HO@SWH H SHUP HQV (G8 FH® @HDIH WDAQI WS1$WHT DQG
VOB 7$&\HT 1Q DQG P RQW R@G FHHELDCRU DQRIGV

2 XU UHVXOV GHP RQMADWM D RXADO RGB! Rl .07 ' GXUQ] QHXURQDO GlLIHHQADARQ
P LJUMRQ DQG EWIQ VJH H SDOMRQ 0 RIHRYHU ZH SUHVHOWSUHIP QDU HYIGHQRH WKDW
LOVXI | LFLHQWDQG @WA GLIHIHOADARQ R RXWU WDGIDOJADOFH® R5* & 1V UHVSRQME®! IRU
GHFUHDVHG EWDIQ H SDOMRQIQ. 07 ' . 2 EWDIQ RUDQRIGV 7KLY SIRMPAXVHY KXP DQ 136&

GHUYHG EWIQ RUDQRIGY VR XQGHUAMDQG QRYHOWRBV R . 07 ' GXUQI QHXLRIHQHMY DQG
WBIQFHSKDIF ELDIQ WA/XH H SDOMRQ
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3DWRIHQE YDUDQW LQ WH HSLIHQHWE LHIX@WRU. 0 7 ' KDYH EHHQ WKRZ Q VR FDXVH . DEXNL
B\QGLRP H .6 3DWHOW ZIW . 6 VKRZ KLIK SKHQRWSIF YDUDEIOV 1Q FDUGIRYDVEX@U DQG
QHXURGHYHBRSP HQBOGHIHFW . 0 7 ' IV DWXP HG WR IXQPARQ WILRXJK W 6( 7 GRP DIQ DV D
KDMARQH P HW\ GOV HIDVH + RZ HYHU WHUH DUH VHYHUIDORWHUGRP DIQVIQ . 07 ' VRP HRI

Z KIFK DUH KRWSRW |RU SDIKRIHQIE YDUDQW DQG MY XQNQRZ Q KRZ WHVH FRQMEX\WM \R
FDUGRYDVFX@U SKHQRWSHV [Q . 6 3UHYIRXM® ZH JHQHUDWG D ] HEWDIMK NP WG NQRFAN RXW
QX@P XVEQMMDWMKRZ HG HQGRFDUGEIDODQG HQGRWHIDOFH® (& P M/SDWAIQ) +HWH ZH
XVH ] HEWDI VK VR LQYHMVIAJ DWA GRP DIQ VSHALLLE JHQRWSH SKHORWSH HiI HFW LQ FDUGIRYDVEX@U
GHYHBRSP HQW: H XVHG &5,635 &DV VR JHOHDWM P XVEQAMIDHV Z W HWHU LQ 1LDP H DQG
IWDP HWKUWP XVMRQV IQ GRPDIQV Rl . PWG $WRSKIQ )<51 & +0* DQG 6(7 : H
FRWHG WHWH P XVBQW ZIW WIQ *)3 WDQWHIFY \R DWHW (& SDMAQIQ ( DUD

SKHQRWSH HYDO(DWRQ Z DV SHURWP HG E\  JIRW P RBKR®J\ DWHWP HQW DQG FRQIRFDO
PLIRRVRS\ DNV DQG  GD V SRWMHUAG DMRQ GSI 1Q KRP R\ JRXV NP WG P XVBQW DQG
ZI@WSH VEQIV 6XUYLYDOZ DV DAVHWHG WILRXIKRXWGHYHBRSP HQW : HIKW GIQIW DQG
FDUGLRYDVEX@U SKHQRWSH Z HH HYDOXDWG DWW P RQIV Z MK KLIK [UHTXHQR XGMDVRXQG

&KURP DWQ DFFHWIELON 1Q GMHPAMG DGXGVKHDUN Z DV DWHWHG WILRXIK MQIG! FHO$7$&

VHTXHQAQ) VF$7$&WHT 2 XUUHVX@V VKRZ WDWAP WG KRP R]\ JRXV P XVBQWHP EUl RV KDYH
WDQMHOWFDUGIRYDVFX@UGHYHBRSP HQBOGHD\ DW GSI $GGMRQD®  Z H REVHUYHG JHORWSH

VSHALLE VWHW UHDWG VXUYLYDO $GXAM MK Z WK KRP R]\ JRXV RUKHWMLR] \ JRXV P XVMRQV 1Q
$WRSKIQ DQG 6(7 GRP DIQV \KRZHG YDUDE®! FDUERYDVFX@U SKHOQRWSHV UHVXGAQJ 1Q
K\ SHUARSKLE KHDUN GXH VR LORUIHDVHG YHQWIE®! DUHD VF$ 7$ &VHT UHVXOV VKRZ WDWP MHQWH

SDWRIHQEE YDUDQW 1Q WH $WRSKIQ YV 6(7 GRP DIQ WJJIHU GMAQFWWDQURUS\RP LF
FKDQIHV 2 XUUHVX®V VXJJ HWDWSDWRI HQLE YDUDQW LQ GLLTHIHQWGRP DIQVRI . P WG LHVX@V
1Q GMAQPWAKDQI HV 1Q WH FDUGLDF WDQVFUSWRQDODQGVFDSH UHVXEAQ 1Q VHYHUDOSKHQRWSLE
RXWRP HV 7KHH IQGQIV Z LOFRQMEXW VR XQGHUAMBQGIQ) WH FOQIFDO YDUDEION VHHQ
DP RQJ GUIHHQW 0 7 ' DOIBVLQ . 6 SDAHQW
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$IP +DSRIQUXIIIEHOR R 0// DOR NQRZQDV.07 ' LV D P DNVRU FDXWH IRU . DEXNL
MQGRPH .6 D KXPDQ GHYHBRSP HOWOGMRWGHU . 6 SDAHQW P D\ \KRZ FWDQIRIDADO
GHHFW VXFK DV FBIWSDDW : H DP VR XQGHUAMDQG WH WR®I Rl 0 @ 1Q SDOW DQG
RDQIRI DADOGHYHRSP HQWDQG JDIQ IOMIKWOQWR WH P RBIFXDU P HAKDQIWP  XQGHWDLQI WH
SDWRIHQHVY Rl SDOW DQG ADQIRI DADOGH HFW 1Q . 6 SDAHQW

0 DWUDY DQG 0 VKRGV : H JHOHIDMG VHYHDONQRANRXW . 2 P RXVH @QHV WKDWKDYH
WAXH VSHALLE GHBMRQ Rl WH 0 @ JHQH LQ HWKHUWH QHXIDORUIHWRHEY QFF  Z KLFK JLYH UVH
WR WH SDOWOP HWHOFK\PH OQFF. 2 RUIQ WWH SDOWBOP HVHQFK\P H FHQY SDDW . 2
7MXHY Z HH KDUYHWMG GXUQJ SDDW GHYHBRSP HQWDQG H DP LOHG IRU P LFLR FRP SXWG
WRP RIWDSK\ &7 KIMR®RJ\ FH@P HAKDQMWP DWD\V DQG JHQH H SUIWWRQ DQDOMY

SHVXQOV ,Q WH QFF . 2 P RXWH HP EWR WH SDOVOVKHOHV I DIGIG VR IXVH UHVXGAQ 1Q FBIW
SDOW ,Q FROQADMWWH SDDW . 2 P LIFH VKRZ HG LOBPASDOW EXWGHYHBRSHG QRYHOGH HAW 1Q
WH KDUG SDDW VXFK DV Z IGHQIQJ RI WH P IGIOH VXW(H DQG  LUHIX@UERQH VXU DFH 1Q
WH SRWMURUKDUG SDDW ,Q WWH VRIWSDOW WKHVH SDDW . 2 P IFH H KIEMG ~ GHRUHDVHG
QXP EHURI P IQRU P XFRXV \DOYDUY JOQGY  DEQRWP D@ GLIXVHG DSRQHXWRVY DQG

IRWPP DARQ Rl HARSIF FDUMDIH WAXHY ,Q DGGMRQ RXU SDDW . 2 P IFH \KRZ HG UHVILGHG

IRWPP DARQ Rl WH YRP HIRQDVDOERQH DQG QDVDOWLEIQDWY 7R IGHQAIN WKH P HRKDQMP
XQGHUDLQJ WH SDWRIHQHVY Rl WKHVH GHIHFW JHQH H SUHWIRQ DQDOMY LV 1Q SLRIHW

&RQFOXMRQV : HWKRZ WWDWO @ LV HWHQADOIRU WP H® RFFXUHQRH RI NH HYHQW GXUQU

GHYH®RSP HQARI WH SDOW! LOFOXGLQ) SDOVBOKHO | XVIRQ DQG SLIRSHUIRWP DMRQ RI WH ERQH

DQG VXWUH 1Q WH KDUG SDOW DQG WH DSRQHXURVY DQG P LORUVDOYDY JOQGV 1Q WH VRIW
SDOW DQG Rl IW VXURXQGIQJ) FLDQIRIDADOFRP SGf 2 XU UHVX®V UHYHDOWH SRWE®! SDDW

DQG AUDQIRI DADOGH HAW WDWP D KDYH EHHQ P MHG GXUQJ H DP LODWRQ DQG GIDIQRWY |RU
.6 $WWH FXUHOWHYHQW Z H &RN IR DUG VR LOMUDPAQ) Z WK WH . DEXNLFRP P XQIW DQG

FRP P XQIFDWQJ RXUQHZ 11QGIQIV 1Q RUGHUVR JDIQ P RUH LOWLI KWQWR WH VSHALLE ALDQIRI DADO
FRQGMRQV [Q . 6 SDWHQW ZKIFK Z LQXGAP DMO® FRQMEXW VR GHYHBRSIQ) QHZ ZD\V IRU
GIDIQRVY WHDW HQWDQG HYHQ SUHYHOWRQ FRUHPARQ
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.DEXNLMQGRPH .6 D WWH HSLJHQHME GMRWGHU LV FDXVHG E\ KHWAR]\ JRXV ®W Rl
IXQPARQ YDUDQW IQHMWHU. 07 ' RU.' 0 $ 7KHWHVE R JHQHV DUH IQYROHG LQ LHIXOMRQRI
KIMRQH P HW\ OMRQ 6GHS GMMUEDQRH LV D NQRZ Q MXH DP RQJ WRWH Z WK LOWEIMDO
GMVDELMHV  6WXGIHV KDYH VKRZQ WKDW VBHS GMMUEDQRH LV SUHYDBIQW DP RQJ RWHU
0 HQGHIDQ GMRWGHW Rl HSLJHOHME P DRKIQHY VXFK DV 5XEHQWMOQ 7D\EL Wi QGURP H
+RZHYHU QR VXFK WXG\ H MV DP RQJ WRWH ZIW . 6 7KLV WXG DWHWHG VBHS 1Q
SDUAASDQW Z W . 6 XMQJ D YDIGDWG VBHS TXHWRQQDILH 7KH SDUARSDQW WDQIHG 1Q DIH
IIRP W \HDW RG (LKW M[ SHUFHQWRI SDUAASDQW KDG WH . 07 ' SDWRIHQF
YDUDQW2 YHID® VRP H IRWP Rl VBHS IMXH Z DV SUAVHQMOQ DERXW Rl SDUARSDQW 7KH
P RWASUHYDBIQWVBHS DXHY Z HH QUIKWZ DNQJ- GD\ WP H VBHSIQHW DQG VBHS RQVHWGHD
,Q DGGMRQ \R VBHS GDW) GDVD Z DV FRGIMG RQ DGDSWYH I XQPURQ EHKDYIRU DQ) IHW DQG
TXDON Rl @H Z W VHYHIDO UHVSHAYH YDOGDWG TXHWMRQQDILHY 6BHS G\ VIXQPURQ Z DV
SRVMYHO FRUHDWG Z I P DDXGDSWYH EHKDYIRY/ DY LHW GIYHY DQG GHRUHDMQJ TXDOW R
@H 6GHS MXHY DQG DGDSWYH IXQPURQ Z HH QRWFRUHDWG 7KLY WXG\ KHSHG HABEDK
VBHS GIMMUEDQRH DV D FRP P RQ | HDW(UH DP RQJ WRVH Z M . 6 ) XWWUH VWKGLHV FRX@ | XUKHU
HAWBEQK WLV E\ FROPAQ TXDQWDWH VBHS SDIDP HWY 2 YHD® WLV SUHVHOW WG
HO(AGDMV WDWVBHS G\ VM XQPARQ DIIHFW WH Z HEEHQJ Rl WRVH Z W . 6 DQG FOQIEIDQV
FDUQJ | RUWHVH SDAHQW VKRX@ FROMGHUW(LY 1Q WHIURYHUD@FDUH P DQDIHP HOW
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0 DUDIHNB $GDP O

8 QYHMWR! : DWKIQIVRQ 6FKRRCRI
0 HGHOH 6HDWBI &KIGUHOV + RVSIMIO

ODUDHHW $GDP 0' IV D FIQFDO
JHOHMEMV DQG G\ WP RIBKRRIMW  6KH
UHFHLYHG KHUO ' GHIUHH ILRP 6\BQIRUG

8 QLYHUIW 6KH FRP SGMG D UIMGHQR 1Q
3HGDMEV DW /XA® 6DOMU 3DFNDUG
&KITUHQV +RVSIMBO DWV6VBQIRWG DQG D
UMGHOR 1Q O HGIEDO * HQHMEV DW
6VI2QI RUG 8 QLYHUAW + RVSMZO' U $GDP LV
FXUHOWD D 3WRIHMAVRURI 3HGIDMEV 1Q WH
' IMRQ Rl * HOQHME 0 HGIEHQH DW \WH
SQYHUW Rl : DWKIQIVRQ 6FKRRO R
0 HGIF.QH DQG DQ DWMQGIQJ SK\ VIFIDQ DW
6HDWBI &KICUHQV +RVSMIO ' U $GDP

EHFDP H LOMUHMG LQ . DEXNL i QGLRP H
Z KIGI WDIQIQJ Z MK * U / RXDQOH + XGILQV
DW6WQRWG 6KH KDV ZUWMQ VHYHWDO
UHIHZ DUAF®N DQG ERRN FKDSWILY RQ WH

FRQGMRQ DQG P RW UHFHQW Z DV WH

®DG DXWRU RQ WH LOMUOQDWRQDO
FRQVHQUXV GIDJQRWE FUMMUD |RU . DEXNL

VWQGRPH 6KH KDV FDIHG IRU P DQ
SDAHQW ZIW WL FRQGMRQ 6KH LV
@RNQJ IR DUG VR Z RINQJ Z W 1 DP LQHV
RWHUFQQIRDQV DQG UHVHDUKHWY/ VR | RUP
D LHIMAM IRU IQGIYIGXDY Z WK . DEXNL
VWQGRP H DQG IQ KHSIQI ZIW DQ
SRWIE®! | XWWH FEQIFDOWIDY | RFXVHG RQ
VDU HWG WHUDSLHV
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Q ZH WHSRUMG WH DMROMRQ Rl D QXFODU SLIRMIQ FRP S®[ WDWFRQWIQV + .
PHM\ GMDQMHDWH 0// .07 & RUIW SDID®J 0// .07 ' + .  GHP HM\ OW
.'0 $ 1FRD 37,3DQG3$ -9%& 31$6 8MQI 0// DQGO// 0/l DQG

"0 $ FRQGMRQDONQRANRXWP IFH ZHKDYHWKRZQ  0//  DUH HWHQWDO RUHP EU RQIF
GHYHBRSP HQADQG GHYHBRSP HQWRI DGISRWH P XVF®! % DQG 7 FH@ KHDUWVERQH WNIQ \VSHWP
DQG ADQRIDADOWAXHY ~ 0// DQG.' 0 $ DH WP RUVXSSUIHWRWY R EUHDW OXQJ
SDQFUHDME DQG WNIQ FDQFHWY DQG % FHDOP SKRPD  .' 0 $ SIRMIQ EXWOQRMW + .
GHP HW\ @VH DPMW 1V LHTXWHG |RU HP EU RQE WP FHOGLI HLHQADARQ DQG HP EUl RQIF
GHYHBRSP HQW .' 0 $ @HD IXQPURQV WIWRXJK 0// VR UHIXOW GLIHHMDWRQ DQG
GHYHBRSP HQWHYIHZ HG LQ* HQH 0 &%

7 UIDQVFUSVRQDOHQKDQFHY FRQWROPH@WSH VSHALLE JHOH H SUHWIRQ DQG DLH P DUNHG E\
+ . PH $PWH HOKDQFHW DH IXOMHUPDINHG E\ + . DF : HIGHOQNIHG 0// DV
PDMU+ . PH PHWM\GMDMHDWY DQG &8 S DV WH + .  DFHWOADQVUHDWHV 1Q
P DP P DIDQ FH® (0 %2 - H UH ' XUQ) FHOGLIHHOMDWRQ 0 //  FR ®FDQH
Z W @OHDIH GHWALP LQIQJ WDQVRUSMRQ IDRRYY /' 7)V &8 S %56 DQGO (' RQDPWH
HQKDQRHW/ 0 //  DUH LHTXLHG | RUHQKDQFHUDPWYDMRQ FH@WSH VSHALLE JHQH H SUAWWRQ
DQG FHOGUIHHMDMRQ 0//  FRQAMROFHD GLIHHQADARQ E\ RUFKHVADAQ) &%3 S

P HGIDWG HQKDQFHU DPRYDARQ H LIH 31$6 1 DWV&RP P - HWRZ DQ
LOWALGHSHQGHOWUHIMRQWKIS EHVEHHQ 0 //  DQG WH FDQRQUFDOG: |, 61) FRP S®f %6) 1O
SWRP RWQJ  FH® WSH VSHALLF HQKDQRHU DPRYDMRQ E\ /' 7)V ZKIFK UHPWIHY VHHP IQI®
FRQITPWQJ LHVXAVILRP  SUHYIRXV WXGIHV 1 DW&RP P

2 XU SUHIRXV 11QGIQIV VXIIHAMKDWO //  UHIXOWV HOKDQPHU DPAYDMRQ LQGHSHQGHQWRI
+ . PH 31%$6 7R IQYHWIDM WH RGNV Rl 0 // HQ|\ P DAE DPAYMEN DQG

+ . PH 1Q HOKDQFHU DPRYDARQ FH® GLLIHHMDARQ DQG GHYHBRSP HOW ZH JHQHDMG
HJ\PHGHDG 0//  NQRFNQ P IFH DQG HP EWRQE WP  FH@ 2 XU I1QGIQIV VXJIHVWD

@HDIH VHBPAYH  EXWHQKDQPHU DPAYDARQ LOGHSHQGHQWRBIRI 0// P HVW\ GADQV HUDVH
DPAYIMHV 1Q HDUD HP EV RQLF GHYH®RSP HOWDQG WMP  FH@GLL I HLHQADWRQ 1 DW HQHW
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.DEXNL6\QGRP H . 6 1V D WDIH GMRUWGHU FDXVHG E\ ®W RI IXQPURQ P XVBMRQVIQ . 0 7
IP SDPWQJ FKWRP DAQ DFFHWIELDN DQG JHQH LHIXOMRQ 7R XQFRYHUWKH P RBFX@UEDMY RI
.6 ZH DQDO]HG KMRQH P RGUIFDMRQV DQG JHQH H SLHWIRQ 1Q SHUSKHUDO EBRRG
P RORQXFODU FHOY 3% &V IRP .6 SDAHQW DG~ KHDOK\ FROARY 2 XU I1QGIQIV
WHYHDBIG X QLT XH HQKDQRHUMLI QDWKUHY DQG GIMXSWG IP P XQH UHDWAG JHQH LHIXOMRQ LQ . 6
) XUKHWP RWH Z H REVHUYHG LORIHDVHG HQKDQFHU DRPAYIW 1Q P HVERTE JHQHV DQG LGHQWIHG
QRYHOHQKDQRHWY/ 1Q VSHALIE JHOHV 7KHWH LOMIKW \KHG @KWRQ WH P SDFWRI . 0 7
P XVIMRQV RQ HOKDOFHU WMWY DQG JHQH WDQWFUSMRQ SWRYIGIQ) D IRXQGDMRQ IRU
LGHQW 1QJ WHUDSHXWE VLI HW DQG ELRP DUNHUY 1Q SUHSDUDMRQ | RUFIRIFDOMDY
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, QM@PXDOGMDELDN ' DIIHAW DSSWR] [P DMO Rl WH JHQHUDOSRSXMMRQ IV VARQI®
FRUHDWG Z I QHXURGHYHRSP HQUBOGIVRUGHYY DQG LV RIWIQ FDXVHG E\ JHQH P XVIMRQV \KDW
LP SDIUM QDSVHV 6\ QDSVHV DV WWH VP DEMAFRP SXVIMRQDOXQIW 1Q WH ELDIQ FROWMWM WKH
NH  FROQQHARY/ 1Q QHXWOALFXIW . DEXNL6\QGLRP H . 6 LV D WDWH P XGMA VMP  GIVRUGHU
FRP P RQO FKDLDAMU] HG E\ SRWQDVOJLRZ W GHD\ DQG ,' IRUZKIFK QR FXUH H MV 7KH
GVHDVH IV FDXVHG B\ KHWAR]\ JRXV P XVIMRQV 1Q HMWHU RI WH JHQHV .07 ' RUS87;
"0 $ HOFRGIQI HQ\P HV NQRZQ R EH P SRUBQWIRU JBREDOHSLIHOHME LHIXOMRQ R
JHQH H SUAWWIRQ +RZ HYHU WH Z D\ V 1Q Z KIFK DEQRWPP DOMHVIQ . 0 7 * RU87; SURGXPURQ
FDQ FDXVH ,'  1Q SDAHQW DH SRRUD XQGHUAMRRG 2XUGDMD ILRP D .07 ' KHWLR]\ JRXV
P XVEQWP LFH LQGIFDM DQ LQRUHDVHG QXP EHURI A QDSVHV GDGIQU VR LQRLHDVHG VH] XUH @\H
DPAYIW 1Q QHXWDOQHE RUINV ,Q SDDEBO ZH KDYH JHOHDWG KXP DQ P RGHOM WP V E\
IOGXAQJ .07 ' RU.' 0 $ RWRI IXQPURQ P XVBMRQV LQ D &H &] GHSHQGHQOWP DQQHUIQ
LOGXFHG SOXUSRWIQWAMP FHOY [36&V ILRP KHDOM\ GRQRUY 7KLY WDQUIMRQDOP RGHCDARZ V
XV VR JHOHIDW KXP DQ QHXURQV DQG RWHU QHXUDOFH@Y Z WK WH . 6 P XVIMRQV 2 XU GDVID
VXJJHWWDWIQGHHG . 6 P XVIMRQV LQ KXP DQ QHXLRQV FDXVH DQ P EDDQFH LQ WH UDWR Rl
Vi QDSWE H AMMRQ R LOKIEMRQ 7R IXUKHU WHVH WXGIHV ZH KDYH GHYH®RSHG WUHH
DGGMRQDORRY  I36&VIWRP  GUIHHQN 6 SDMHQW ZIW . 07 ' P XVEMRQV WDWZ H XVH
VR SLRGXFH KXP DQ QHXLRQV ~ $@ SDMHQW36& TOHV Z L@EH XVHG |RUJHQRP H HQI LOHHUQU
WR &5,635 FRUHPWMKH . 6 P XVIMRQ LQ D &H GHSHQGHQWP DQOHULQ WKH JHOHWE EDANILRXQG
Rl WH . 6 SDWHQWN $VWWH VDP H WP H ZH Z LGQEH DE®! VR LQGXFH &UH 1Q P DWUH QHXLRQDO
FX@OXUHV DQG DWW WH LP SRUBQWT XHWARQ LY WHUH D VSHALLE GHYHERSP HQVBOAP H Z IQGRZ IRU
P XVIMRQ GHUYHG GIVHDVH DQG FXWH RU LV IWSRWIE®! VR IHYHUH [P SDILHG SURFHWHV E\
FRUHPAQD P XVIMRQV 1Q DOHDG\ GHYHBRSHG FH@ DQG QHXWOALFXIW' ) IQD® Z H KDYH

"0 $ P XVBQWP LFH
,Q WXPP DU RXUSWHIP IQDU GDD DQG QHZ ® JHQHDWIG IHHDUK VRR® SLRYIGH XV \R

P RGFXOUW GMWHRAKH SDIKR®I\ RI . 6 DQG 11QG SKDWP DFR®J LFDAHDI HOW WDWDMIYIDW RU
WHVFEXH FRIQWYHW P S\RP V
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.DEXNL WQGIRPH .6 LV D PXMS® P DORWP DARQ IQMMIFXDO GMDEION i QGLRP H
FKDIDAMU] HG B\ GMAQPWYH 1DADO IHDW(LHY  VNHBMDO DQRP DIHV  DQG VKRUA WEVKLH
3DWRIHQE YDUDQW LQ WH KMROH OMQH 1 P W\ GDQVMHDWH © .07 ' LV WH FDXWH Rl
.6 : HKDYH SIHYIRXV® VKRZ Q WDWSDWRIHQIF YDUDQW IQ . 0 7 ' DUH DWRFADWG Z WK D
VSHALIE ' 1$ P HIK\ OMRQ ' 1$P VJIQDWWH Z W YDIGDWG FIQIFDOXWOWN |RU IXQPARQDO
FOWLLFEDARQ Rl YDUDQW Rl XQPHURIQ VIQUIEDQFH 986 6XFAK ' 1$P VLIQDW(UHV KDYH QRZ
EHHQ IGHOMIHG IRU a JHOHV ZM D RO 1Q HSUHOHME UHIXOMRQ DQG
QHXURGHYHBRSP HQBOGIVRUGHY,  7KHVH WXGIHV KDYH SDYHG WH Z D\ IRU RSSRUMQMHV VR
IP SIRYLQJ FOQIFDOGIDIQRVY GHIDHDWQJ GIVHDVH SKHQRWSH HOXFIGDWQJ SDWRSK\ VIRBRJ\
DQG JHQHIDWQI RXWRP HV P HDVXUHV IRUP RQMRUQI WHDW HOWUHVSRQWH  9%XI@HQI RQ WKLY
| RXQGDARQDONQRZ BIGIH RXUJRDAVVR XVH' 1$P SURILIQ) VR DWHW WWH @ H @QGVFDSH Rl

JHQHWF YDUDQW 1Q . 6 DQG VR WADW\ . 6 FDVHV E\ SRVMRQ DQG WSH RI YDUDQW DQG
SKHORWSH EDVHG RQWHU' 1 $P SWRILGNV

© HKDYH HAXIMGRYHU  IQGYIGXDY Z W . 0 7 ' YDUDQW DQG JHOHDMG' 1$P SLRILGNV
XVIQJ WH ,@XP IQD (3,&Y DUDV 8MQJ ( SLIHQEHQADO ZH FOWLIHG  IQGLYIGXDY Z IWK
.07 ' YDUDQW XVIQJ P DFKIQH GDUIQ] EDVHG FOWLLHY : H IRXQG WDWD@WKQFDWQJ
YDUDQW Q. 0 7 ' FOMMLLHG DV SRUMYH Z WK P HW\ @MRQ SLRILBN VP LOUVR SDWRIHQIE . 6
YDUDQW KRZ HYHUP DMAHQVH YDUDQW FOMMLLHG DV HWHUSRMMYH Q  RUQHIDWYH Q

1 RWE® SDWRIHQE P MHQVH YDUDQW WQG VR FOMMULQ RUQHDLE\ WH | XQPARQDOGRP DIQV
IO WH & WMPPIQXV Rl .07 ' : H DOR FOWIHG  LQGIYIGXDY Z W VXVSHAMG FIQIFDO
GDIQRW Rl . 6 ZKR KDG QHIDAYH JHQHME WAMQJ IRUERW .07 ' DQG .' 0 $ VIR
LOGIIGXDA FOWMLLHG QHI DWYH EXWROH LQGIIGXDOFMWLLHG DV SRUMYH ) RERZ XS DQDOVHV
DUH QHHGHG VR GHILOH WH P RBIFXDUFDXVH RI WL SRMYH | LQGLQU

© H H SHAWWDWWH GD JHQHDWG ILRP WLV WXG\ Z 1@ VHUYH DV WH EDVY IRU WH
HSLIJHQRWSH SKHORWSH FRUHIMRQ 1Q IQGIYIGXDY Z WK . 6 VR VAWDW\ WHP XVIQJ ' 1$P

SWRILGBV 1Q LHOMRQ VR FIQIFDODQG JHQHWE YDUDVWRQ DV D SLHOXGH VR HOW LR D WHDW HOW
FQQIFDOMDO
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YRWRQ &KIGLHQV + RVSMIO

' U %RGDP HU REVBIOHG KIV 0 ' GHIUHH
IlRP WH SQYHUW Rl +HCGHEHUJ
* HPP DQ. DQG KIV3K' GHIUHH ILRP WH
SQYHUW R 6DDUDQG  * HP DQ
JREAZIQ) 3HGDME UMGHQAHV 1O
*HPDQ DQG DWWH * LHDW 2 P RQG
6WHHWH RVSIVMBOLQ / RQGRQ KH P RYHG R
WH 86 IRUD IHIRZ \KIS 1Q &@IFDODQG
YRFKHP LFDO* HQHWEY DWYD BRU &REUH
Rl 0 HGHQH +RXWRQ 7H DV ) RGRZ LU
KIV ' WHARUKISV R WH  $XWMDQ
1 HZ ERWD 6AHHQQ) 3WRIWDP DV Z HODV
WH ' IMMRQ Rl 3HGIDWIF * HOHWEY DWWH
8 QLYHUAW &KIGLHQV + RVSIMPOILHQQD 1Q
$XVWID KH UHWLDHG \R WH 8 6 1Q R
MO WH SQYHMW R OIDPL DV WH
IRXQGIQJ &KIH RI WH' LYMRQ Rl &QQIFDO
DQG 7WDQVIMRQDO* HOHWEY DOG ' LLHRARU
Rl WH 0 HGLFDO* HOHWEV / DERUIDRUHV

' U %RGDP HU ZDV WHAKIWMG \R YRWRQ
SKIGLHQV +R\VSMIO %8+ 1O DV
$WRADM &KIH IRU * HOHMEV  DQG
*HORP IV ZKHH KH DOR KDV DQ
HABEQKHG  WDQUIMRQDO  UHVHDURK
OERWDWY  +H IV PHP EHU Rl VHYHWDO
( GMRUDODQG 6AHQWIF $GYIVRY %RDUGV
IOFXGIQ] 0 RBFX@U * HOHMEV  DQG
0 HBERQP  -RXWDDO Rl ,QKHUWG
" IVHDVHV  7UDQVIMRQDO 0 HGIHQH DQG
7DQVIMRQDO6AHQFH Rl 5DWH ' MHDVHV
DV ZHDDV R 3DWHQW2 WIDQ] DARQYV $@
7KIQIV. DEXNL . DEXNL6\ QGLRP H

) RXQGDMRQ 2 $$ UHVSHARYHO 5 HAHOWD
KH KDV EHHQ HBIPWG VR WH %RDUG Rl WH
( XURSHDQ 6RAHW RI + XP DQ* HOHWEV

' U %RGDP HUKDV D EX\ FGIFDOSUDPWEH
DW9&+ ZKHH KH VHHV SDMHQW Z WK
FRP SG[ JHQHME GMRUWGHW RI D@ DUH
JWRXSV LOFOGIQU . DEXNL A QGLRP H DQG
RWHU GIVRUGHUYY Rl KMRQH P RGLIEDWRQ
Q ' W %RGDP HU DQG * XWRQL
IRXQGHG WH 5R\D . DEXNL 3LRILDP DW
%€+ ZIW D IRFXV RQ LOMIUDWG FOQIEDO
FDLH DQG WHVHDURK VR [P SLRYH KHDIK
RXWRP HV DQG IGHQW\ QRYHOWHWDSLHY
7KH 3WRIWDP KDV VXFFHWIX@ UHAKIWG
IDP LOHV Z MK . DEXNLM QGLRP H VIQFH

LW LOFHSVRQ

,Q DGGMRQ ' U %RGDP HU IV DPWYH [Q
VHYHWDO DUHDV Rl WDQUDMRQDO JHOHWEY
DQG JHORP LFV UAVHDUK LQ FOIQIFDO

WDV DQG 1Q HGEXFDARQDO DQG WDFKLQJ
DRAYIMHV Z IVKILQ + DUYDUG 0 HGLEDOBFKRRO
DQG WH %RDG ,QWIMW Rl +DUYDUG
8 QLYHUIW DQGO ,7
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7KH KISSRFDP SXV SO\ V D FUMFDOLR®G! 1Q BDLIQ) DQG P HP RU EXWIW | XQPARQV 1Q GIVHDWH
DUH GMW Z HOXQGHUARRG ' HHPAIQ OMOH VSHALLE P W\ GMDOMHIDVWH ' .07 ' GHAUHDVHV
WH FKIRPDWQ PDIN + . PH R UHWXOVIQ DQ LQMMIMDO GMELON GMRUGHU . DEXNL
MQGRPH .6 WSH $.6WSH P RX\HP RGHOGS@\ V GHRUHDVHG DGXOVQHXURIHOHVY 1Q
WH VXE JWDOX@U] RQH 6* = RI WH KISSRFDP SDOGHQW J\ LKV ' *  DQG SWRYIGHV D P RGHO
VR GHYH®RSP HOWWHD® HQW | RU IOMMIPMDOGMDEION : H WKRZ WDWDGP LOMADMRQ RI D
ZHOWROIDMG GRXE®! FRP EIQDARQ IRWP XOMRQ Rl K\GUR[\ SLRS\ O- P\ FRGH WIQ
+3%&' SROHW\ GIQHJOFRO  3(* LQGXAHV SLRUHIMRQ Rl GRXEGFRUAD ' & SRVMYH
QHXURE@WV 1Q WH 6* = RI WH KISSRFDP SDO * Rl . 6 P IFH ' &) \MP XOWG SIROHIDMRQ Rl

KLSSRFDP SDOQHXWDOSLRIHQWRY/ ROMRQ Rl Z KIFK IRTRZ HG E\ 51 $ VHT DQDOVHV LHYHDBIG
FDQGIGDWM P RBIFX@UH | HARW/ Rl QHXURI HOHMY WDWZ HUH DQVIRJRQL] HG LQ KISSRFDP SLRI . 6

FRP SDUHG R Z LG WSH P IFH &RQILLP DARQE\ [P P XQRKMRFKHP LFDCDQDOVHY IV FXUHOW [Q
SIRFHW ' &) GHSHQGHOWWP XOMRQ Rl SRWAQDVDOKLSSRFDP SDO QHXURIHQHVY RAFXULHG
LOQGHSHQGHOARI HONDMRQ IQ+ . PH  VXJJHVAMQ WDW &) P D WHDWWKH P DRUWSH DV
Z HODV WH GMW SLHYDBIQWVSH  IRWP VRI . DEXNL6\ QGLRP H
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" TIPOBY 1PE TIPS BUG6 QIWSIAZ PG5 SFFOP

7KH WRGI DQG P SRUMOQAH RI SKDVH WDOMMRQ 1Q P RGXOMQJ P XGAS®! DVSHFW Rl FHQELIR®I\
vV ZIGHO DANQRZGIGIHG \HWZH WMD OFN P ROGFXOU IOMIKW DERXWWH P HFKDQIMWP

JRYHWQIQ) WH DWHP E® DQG P RGXOMRQ Rl EIRP ROFX@U FRQGHQDWY  5HFHQWILQGIQIV
VXJJHWWKDWMKH P HVRVFD®! RUWDQ] DARQ Rl FKURP DWQ Z IWKIQ ELRP ROFXDU FRQGHVDWAY

P RGXOWV ERW WH JHOHME DQG QRQIHOHME IXQPMRQ R WH JHQRPH : H UHFHQW
FROMEXWG RQ WLV \RSIE E\ QYDA WH LOMSB@ EHE HHQ FKLRP DAQ DWRADWG
FRQGHQVDWV DQG QXF®DU P HRKDQIFDOSURSHAHY DQG W LHBYDQRH 1Q WH SDWRIHQHWLY RI
.DEXNL6\QGRP H . 6 7KLV JHQHME GMHDVH LV FKDLDAMU] HG E\ SRWDVZOJLRZ W GHD\
ADQRIDADO G\\WP RBKIWP  |P P XQRRIIFDO GHHFW DQG P LG P HOWO UHVBLGEDMRQ
+DSRIQUXITIIEHQR Rl .07 ' ZKIFK FRGL\ IRUWH FKLRP DAQ LHIXOWRW/ 0 // KDV EHHQ
IGHOWLHG DV WH P DNRU XQGHWDLQ) FDXVHRI . 6 : H KDYH VKRZQ WDWO0 // SO\ V D P DRU
LR®! LQ GHWILP LQLQJ WH FKURP DWQ RUI DQL] DARQ DQG WH QXFBIDUP HFK DQLEDOSURSHUAHY

© H SRWXOW WDW WH EIRSK\ MFDO SLIRSHUAHV Rl FKURP DWQ DWRADMG  FRQGHQVDWY
GHWLP LOH WH QXFODU WKPXUH DQG W P HKDQIEEY WHUHE\ WQIQJ WH FHGX@U P HAKDOQR

UHVSROWH ,Q WL UHVSHRWZ H DUH LOYHVWI DWQU WWH (RBIRI 51 $ 1Q P RGXOWQ) WH DWHP E®

R 0// FHOMHG FRQGHQWDMY DQG WHU [P SDFW RQ FKURP DWQ RUDQ]DARQ DQG
P HAKDQRWDQVGXPURQ ,Q DGGIMRQ Z H GHWALP LOHG WH FRQMEXWRQ Rl H WALQDOP HRKDQUFDO
IRUAHV VR GHWALP LQH W(H FKURP DVAQ RUIDQL] DARQ DQG WH G\ QDP LF DWHP E® RI ELIRP ROFXOU
FRQGHOVDWY ' XUQJ WH &RQIUHW Z H Z LOIGO\ADM WH G\ QDP LF IHDMRQWKLS EHVE HHQ WH
QXF®IDU DURKIWIRUH DQG WH FHOP HAKDQRWDQVGXPURQ Z KIFK GHWILP L.QH WWKH FDSDELOW R

SIRIHQMRW/ VR SLRSHUD Gl HIHQWDW GXUQI GHYHRSP HOAWDQG WAXH KRP HRWIMY ) LODX

ZH Z LOGMVEXW WH LRG! Rl WH QXFODU DUFKIWIRUH 1Q GHWLP QL] LQJ WH FOQUFDO! HDWKUHV
DWRADMG ZIW . DEXNL 6\ QGLRP H DQG KRZ VBUJHWQJ WH P HRKDQR VHQWRU $75 FDQ
DP HIRUDW \WWH DWRFDWG DEQRUP DOAHV
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11 % $ BCEEBUY BU+PI OT') PQLIOT 6 QIWSIAZ

% SHURLP IQ) EHKDYIRWDOWAMWV DQG P P XQRIXRUAVAHQPH DQDOVHY ZH SUHYIRXM® KDYH
IRXQG WDWD P RXVH P RGHORI . 6 . PWG ~* HR P IFH KDV KISSRFDP SDOP HP RU GHHRW
DQG GHAHDVHG QHXWRIHQHWY 7KLV KISSRFDP SDO P HP RU GHHPW ZDV  VXEVHT XHQWD
FRQILP HG 1Q SDWHQW ZIWK . 6 WWRXJK FRIQWH WAMMQI ZKIFK WHYHDBIG P HDVXUDE®!
IP SDILP HQWRI YWWXRVSDADOP HP RU' DQG ULHDVRQIQJ VMV / RQJ WP SRIMQUDARQ /73 LV
WH WDSIG VWWHQIWHQQI RI M QDSVHV 1Q WH QHXWDOQHE RIN DQG IV WRXIKWWR EH WH
P HAKDQMWP  XQGHUDLQ) GDWIQ] DQG PHP RU  $V SDAHQW ZIW . 6 KDYH DAXHV Z WK
YWXRVSDMDOP HP RU ZH VXVSHPWWDW\WH  Z LWKDYH P SDULHG /73 : H GHYH®SHG DQ
DXGMRU ((* 1Q RUSHUVR DSSWR[ [P DM / 73 VSHALIFD® GRNQJ DWWH GLIHUHQFH EHVE HHQ
WH SWH DQG SRWWMVBQXV DYHLDIHG HYRNHG LHDWG SRIMOWDY (53V : H FRP SDUHG WHWH
GUIHHQFHV VR DIH DQG VH P DWKHG QHXURWSLIFDOFRQARY : H IRXQG WDWKLY VSHALLF
DXGMRU ((* LV IHDVME® IQ D . 6 SRSXOMRQ DV WKH ((* V DIH HDMO VROADWG DQG SURGXFH

FODQ LHVXAV : IW P RWH IQYHWM DVMRQ ( (* V FDQ SRWQWD@ EH XVHG DV D EIRP DUNHUVR WMWY
Z KHWHU/ 73 LV IHVFXHG SRWIWWHDW? HOW
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,QWRGXPVIRQ 3HYIRXV®  UHSUHVHOMYH QHXUREHKDYIRUDOGH IAW Rl . DEXNLMQGLRP H . 6
Z HH UHFDSIW@WG 1Q D . P WG P RXVH P RGHO HP SKDVJ LQJ WH (R®I Rl . 07 ' 1Q EWDIQ
GHYH®RSP HQW VSHALLFD@® 1Q KISSRFDP SDOQHXIRIHQHWY 3 UHFIQIFDOMXGIHV IQ 0 (0 V IQ
JHQHWDO DQG 1Q . DEXNL M QGLRP H VSHALLIFD@® KDYH WKRZ Q WDWVRP H QHXLR®RILFDODQG
| XQPARQDOGH LAW FDQ EH UHVFXHG SRWQDVEE ALY VKHUH RUH FUKALDOMDWEZ H XQGHUARQG WH
QHXURGHYH®SP HQVEO DQG QHXUREHKDYIRWDOSWRILBN R . 6 1Q GHSW 1Q RUGHU VR GHMIQ
RXVWRP H P HDVXUHV [ RUVBL HWG WHDVR HQW

0 HKRGV $WHWP HQW |RUEHKDYIRU VBHS DQG DGDSWYH I XQPMRQ Z HH FRP SGWG E\
IQGYIGXDY Z W D. 6 GIDIQRWY

5 HVXQV Rl FKIGUHQ DQG Rl DGX®V ZIW .6 ZHH IRXQG VR KDYH FIQIFD®
VI QUIFDOWDQY IHW |, QFOXGIQ) WRVH WIDWMARUHG EHRZ WH WUHVKRES EXWDUH DRAYH® EHQU
WHDWG |RU DQ] IHW Z W P HGIFDARQ WH QXP EHY UVH \R Rl FKIGUHQ DQG RI
DGX@V 2 Q DYHUIH LQGIYIGXDY Z W . 6 KDYH YHU |HZ EHKDYIRUDOSWRE®P V Z IV DWMQURQ
SWREGP V EHQJ WH RQO FORIFD® VI QUIFDQAWSIREGP FDWMIRU IRURKIGUHQ Z WK . 6

Rl FKIGHQ VFRUHG FIQIFD@ LI QULIFDQW RUDWHMQUWRQ SLREGP V' Z IW DQ DGGIMRQDO RI
FKIEUHQ VARUQJ ERUGHUIOH FARIFDAE LI QULLEDQW Rl IQGYIGXDY Z K . 6 VKRZ HGWQVRI
VBHS G MXQPMRQ Z MK P RUH VBHS SUREGP V FRUHDMQI Z IW KLIKHU DQ IHW VFRUHV DQG
KL KHUVRVBCEHK DYIRUDOSLRE®P V

&RQFOXMMIRQV ) RUWDUIH QHXLR®JILEDOGIVHDVHY WHUH LV D FKDQFH WDWD FAQIFDOWDOZ L@
EH VXFPHWIXO KRZ HYHU Z KHQ XW} LQJ ELRP DUINHY/ WH VXFFHW SUREDELON LQRUHDVHV E\

- H KDYH IRXQG WDWDQ HW LV SURP LOHQWQ LQGIIGXDY Z W . 6 DQG DV DY LHW LV
NQRZ Q VR EH @ONHG VR GHPUHDVHG QHXURIJHQHVY 1P SLRYHG DQY HW FDQ SRWIQMDE EH XVHG
DVD SWR[\ |RUIQAHDVHG QHXRIHQHMY $Q LHW DWHWP HQW Z I@EH JLYHQ EHIRUH DQG DIWU
WHDWP HQWIQ XSFRP IQ] FOIQIFDOWIDY $GGMRQD® ZH IRXQG VBHS G\ MXQPMRQ R EH
FRP P RQ 1Q DOIQGLYIGXDY ZIWK . 6 DQG WDWS$' +' LV FRP P RQ 1Q FKIGHQ ZIW . 6 93
IXUKHUQI GHILQIQ) WH SKHQRWSH R . 6 WKLV DARZ V FIQUEEIDQV VR SLRYIGH WH EHVWSRWE G
FDUH DV Z HODV HMEBEQKIQ) EDVHIQH HYIGHQRH IRU Z KIFK VR LOQYHVWIDW P SLRYHP HQWIQ
I X\UH FOQEFDOMDY
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" WHARURI SHMDUK &KIH 6HHQAH 2 111HHU

' U&DIWD 7DQJ DQG ' U %XFH %BRP KDYH RYHU  \HDW/ Rl FRP EIQHG
H SHUHQFH 1Q WDWH GUXJ WHVHDURK  BLQFH MRIQIQJ WH . DEXNL 6\ QGLRP H
) RXQGDMRQ WH KDYH GG WH GHYHBRSP HOWDQG H HFXMRQ RI WH . DEXNL
i QGLRP H UHVHDUFK \ADWAJ\

' U7DQJ KDVD 3K'  1Q QHXWRVAHQAH ILRP WWH 8 QLYHUAW RI &DP EUGIH DQG
KDV KHES YDURXV LRV LQ WH @ H VAHQFHV IOGXVW 0 RWALHFHQWD \KH Z DV
WH $@DQFH 6WDWI\ 0 DQDIHUDWA HDY  DQ $, SRZ HIHG EIRWIFK |RFXVHG
RQ FLHDWQJ QRYHOWHDSIHY |RU WDUH GIVHDVH SDAHQW : KIOMWMKHUH \VKH
ZRUINHG ZIW ' U%BRP \R ®DG WH GHYHRSP HOWDQG P DQDIHP HOWRI DO
FRADERUIDMRQV Z MK QRQSWRIIWSDURHY, ' U %BRP DOR VHUHV DV &KIH

6AHQAH 2 111FHU IRU* RGP DQ 3KIMQWRSLE 3DUAHUKISY VR VXSSRUMMH
J@REDO LHVHDURK  1XQGIQI GHAMRQ P DNQJ DQG IV FXUHOMD WH &KIHI

&RAERWDWRQ 2 |1 IFHURI + HDO
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