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2Q 6HSWP EHU RXU 7 KH ( ®FPWLFDODQG ( GRPWRQLFV
$((( WbP RUDQY HGWH (QIOHUQI ((( EWDWHK LV
RUHMMRQ SLRIJLDP IRUWH 9 DUKLOL%0 WU@G VR H WIQG D KHDUAHWWY
VWYXGHOWRI EDWK 7KLV vDWK Z HPRP HWWHEDWK Rl
Z DVD JUDWOQMDWYHWR P DNH * R : HUHH AWGW KDYH\ RX RQ
WH WX GHOW JH\DGDSWG R 0 HGEOOWVY ERDUG DQG EH D SDUARI \ RXU
EWDQFK LQ RUGHUWR JHAINHP * XLGHG WH NRXUQH LQ WLV | DVALQDWQJ
DFNQRZ BGIHG DERXWS ( ( ( WXGHOQWDERXW  IIH® $V( (( WXGHQW \ RX DLH
RU DQLVDWRQ DQG RMHUEWDQRK  3LRVDQG &RQVR! QRZ SDUARI DG\ QDP LF DQG
UHIWG FXWRP VDQG ( GPWLFDODQG LOQRYDWYH | LHT5 WDVWK DSHV
UX @V 6\ GHOW DRAWYHOD HOPWRQLFV DQG WHZ RUG DLRXQG XV 2 XU
SDUAMASDWG LQ WH SLRILDP P DNLQJ D ELWDOQFK LVFRP P WMG R
¢DAEQI D JUHDWUXHHHW R WH SDWZ D\ LOWR SWRYIGIQI\RX Z W D
HYHQWBVBUARQI W(H.U NRXUQH WLV ELDQRK FRP SUHKHQWLYH HGXFDWRQ
LORWLVDP D LQJ IIHG R PXAWQJ HGIH URMHDURK
HAPWLFDCDQG HBFRWRQLFV RSSRUMQWHY DQG D
VXSSRUAYHFRP P XQIW WDW
| RAMUIVIURZ W DQG H FHTBHORH
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JDYH D DFNQRZ GIGIHP HOWR
ELRDG SHOSHAWYH DERXW
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I XVMUHRI ( GRPWLIFDCDQG

( GPWRQLFV ( QILOHHUQ] LV
EWJKWDQG Z HDUHH WG \R

KDYH\ RX EHD SDUARI LW
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7KH' HSDUR HOWRI ( GFWLFDODQG ( GFWRQLFV ( QILQHHUQJ 0 DADG &RAMIHRI ( QILOHHUQJ
0 & +DWDQ SURXGO FRQIWDW@WAVO U . LMKRU. XP DU1 6 |RUKLVUHP DUNDEGH
DFKLHYHP HQW LQ NDUDVI4 DWERVIK \WIVIA DQG LQVAUQDRQDOGHY HY
+ H SDUAFLSDWAG LQ WKH 6VIVA / HYHO. DUDWA &KDP SLRQWKLS 6V 6HHPURQ  KHGE DW
&KLNNDED@DSXU Z KHUH KHVHFXUHG W\SM@FH LQ . DD DQG QG SMFH LY . XP LM
6KRZ FDM.QJ H FHSWRQDOVDMQWDQG GHWALP LODMRQ KH DOR FRP SHWG LQ WMH i
, QUAUQDVIRQDO/ HYHO. DUDWW &KDP SLROWKLS 6KLYDP RJJD 2 SHQ DFKLHYLQJ QG SMFH
1Q. DDDQG QG SMFHLQ . XP LM
,QDGGIMRQ . LMKRU. XP DU1 6 UHSUHVHOWAG 0 &( LQ WH 978 6VIDVIA 6HBIFMRQ
GHP RQWUDWRQJ RXWABQGLQJ WNLAD GLVFLS@QH DQG VSRUMP DQWKLS  + LV FROVMWHQWGHGLFDWRQ
DQG VXFFHW KDYH EURXJ KWJ UHDWSULGH DQG UHFRJ QLARQ VR VKH GHSDUR HQWDQG VIKH
LOWIMMRQ
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© H DUH WULGBIG VR DQQRXQFH WH RXWVBQGLQI DFKLHYHP HOWRI RXUYHU RZ Q
7KDQP D\ L+ 6 DQG' DQL\ D'$ U D DWiKH QDAWRQDOBYHOHYHQW, QORI LHWD KRVMG E\
+\ GH.DEDG , QUMW Rl 7HAKQRIRI\ DQGO DQDIHP HQW
$: RGIWRP +R
: HDUHSWRXGR 7KDQP D\ LDQG' DQL\ DVDFKLHYHP HOW GHP RQWWDWQJ H FHIBIQFH
LQ LOQRYDVMRQ DQG WDP Z RN 7 KHLUNXFFHW LOVSLLHV XV DAVR VALYH | RUJ U-DWU

KHJKW ' U6 5D\QQD + HDGRI ( GPWLFDODQG ( GRWRQLFV ( QILOHHUQ]

' HSDUR HQW
7Z R WXGHOW\KRZ FDVHG H FHSWRQDOWBMDQG WDP Z RUN DWitKH QDWRQDOBIYHO
HYHQW

7KDQP D\L+ 6 VK VHP HWIHU ' DQUMD$UD WGP HAMU

,QOQRYDW® WBU]H WDP P HP EHU ,QORYDWt WBU]H WDP P HP EHU
7HK &ULFXIW. QG 3U]H 3DSHU 3HUSHWYH QG 3U]lH WDP
WDP P HP EHU P HP EHU
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7KH ' HSDUR HOQWRI ( GPWLFDO DQG ( GPWRQIFV ( QILOHHUQJ 0 DADG &RMUH R
(QILOHHUQJ 0 & +DWDQ RUDQ]HG D &DUHHU3MQ : RUNWKRS ILRP W WR W
1 RYHP EHU XQGHJWHEDQOHU 3@Q7RGD / HDG 7RP RURZ

7KHZ RUNVKRS DIP HG VR JXLGH WXGHOW LQ GHYHBRSLQJ H | HAWYH FDUHHU VADWAI LHV DQG
XQGHMEBQGLQJ GLYHUH SLRIHWRQDO RSSRUMQMHY 1Q WH HQILOHHUQJ [HEE 7KH
5HVRXUPH 3HUWRQ 0 U 6 6KDVKLGKDU 7WDIQLQI DQG 3@AHP HOW2 | LFHU GHOYHUHG DQ
LOVLIKWXO VAWMRQ RQ LGHOW\ LQJ LOGLYLGXDO VWHQIWY VHMQJ FDUHHU JRDY DQG
SUHSDUQJ | RUI XVIUH FKDEBIQI HVLQ ERW FRUHDQG , 7 LQGXVIMLHY

7KH HYHQWZ DV SUMGHG RYHUE\ ' U $ - . UMKQDIDK 3UQASDO 0 & DQG ' U
3WDGHS 6 ' LWHARU 0 & ' U 6 5DNDOQD + HDGR WH' HSDUR HOWR! ( (( DGGUHWHG
WH VWXGHOW RQ WH LP SRUBQFH R FDUHHU S@QQLQJ LQ DFKLHYLQ) GRQJ WP \IXFFHW
7KH SLIRILDP Z DVFRRUIGIODMG E\ . UIXWL 6 3 DQG' U . DYHL. % Z KR HOWUHG

WP RRW RUI DQL] DARQ DQG HOWXMDVAF \WXGHOWSDUAFLSDAWRQ
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6\ GHOW HQWK X VLDVWAFDAD
SDUAFLSDWMG LQ DQ HQIDILQJ
((0 &RXUMH DPAYLW 7KHVDWN
LOYROYHG P HAFX@RX\VQ
GUDZ LQJ DQG @EHAQJ WKH
LOWLFDW | LJXUHV Rl YDURXV
P HDVXUQJ LOWXP HOW RQ D
GUDZ LQJ VKHHW

7KLV KDQGV RQ H HUFLVH DLP HG ViR HQKDQFH
WXGHOW XQGHUMBQGLQJ RI P HDVXUHP HQW
VRROY DQG VIKHLU DSSQFDMRQV %,
UHFUHDVRQJ VIKH LOWUXP HOW GHWLIQV
WX GHQW GHYHMRSHG VIKHLU REVHUY DWRQDO
GUDZ LQJ DQG GRFXP HQVIMRQ WNLAY
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% VFDP GMO LOMILUDWQ) WHRU DQG
SUDPAFH Z HHP SRZ HUVMGHOW VR WDQM RUP
LOWR KLIK® WG VHD DWXLHG DQG LOGXVM
ey UDG SLRHWRQDY HTXLSSHG
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$ WDP Rl WXGHQW IURP VKH' HSDUP HQWRI ( GHPWLFDODQG ( GFWRQLFV
( QILQHHUQJ 0 DADG &RAMIHRI ( QILQHHUQJ + DWDQ DFWYHO SDUMFLSDVMG LQ
7 HFK) HW KHQB DWH , QGLDQ , QWX Rl 7HFKQR®RI\ ,,7 %RP ED\ RQ
'"HFHPEHU W W DQG WK
7 KH WX GHQW DWHQGHG Z RUNVKRSV RQ ( GFWLF 9 HKLF®V ( 9V DQG 5 RERWFV
Z KLFK SURYLGHG KDQGV RQ H SRVXUH VR FXWIQJ HGJH MFKQRARI LHV DQG
LOQRYDWYH WHQGV LQ VKKH HQJLQHHULQJ | LHAB 7 KH VHWLRQV FRYHUHG SUDFWFDO
LOWIKW LOVR ( 9 GHVLIQ EDWWMU P DQDIHP HOWM WP VV DXVRP DMRQ DQG
URERWF FRQWROP HFKDQL\P V
7 KH HYHQWRI | HUHG D YDOXDEGH RSSRUMQLW | RUAMXGHOW VR LOWAUDPWZ. LVK
H SHUW H SGRUH UHDOWP H DSSQ@FDWRQV RI P RGHUQ HQJLOHHUQJ FRQFHSW DQG
HOK DQFH VIKHLU VWFK QLFDONQRZ BHGJH 3 DUAFLSDMRQ LQ 7 HFK) HWDOR | RWIALHG
WDP Z RUIN FUHDWYLW DQG SLREGP VROYLQJ WLAY DP RQJ VKH WXGHOW
DQJIQLQJ Z VK VIKH GHSDUR HOWY YIVLIRQ RI SURP RQJ H SHULHQWDOGDUQLQJ
DQG LQORYDMRQ
7 KH GHSDU/R HQWDSSUHFLDVAV VIKH WX GHQW HOWKXMIDVP  DQG FRQJ LDV MVIAV
WHP | RUUHSUHVHOWRQJ 0 DADDG &RAMIHRI ( QJLOHHULQJ DWD SUHMI LRXV
QDVRQDOS@MWRLP QNH,,7 %RP ED\
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BVGHQOW I LRP WH ( GPWLFDODQG ( GPWRQLFV( QILOHHUQD ((( ' HSDUR HOWRI RXU
LOVIAEMWM KDYH VIXFFHWM X@ SUHVHOWG WUHH LP SDRAXOUAVHDUAK. SURMPASDSHUYLQ WH
DUDRI P HGLFDOLP DIH SWRFHWQJ | RFXMQJ RQ EUHDVWADQRHU WNLQ FDQRHU DQG XQU

FDOFHU DWIMH, ( ( (, QWILQDWRQDOZRQI HLHOFH RQ &RP SXWQJ DQG , QW] HOWS HDOW
7THKQRBILHV ,&8&,57 7KHFRQIHIHQFHZ DVKHBERQ W' HRHP EHU DW

. DUXQ\ D, QMW Rl 7HFKQR®RI\ DQG 6FLHQFHV &RIP EDVRUH 7DP LOL DGX
7 KH UAVHDUFK FROWLEXWRQVZ HLHP DGHE\ WH I LQDO, HDUWXGHOW &KHWDQD . 5
$WD) LLGRH Y%KDLDW, & $GIW\ D1 6LQFKDQD$ 5 6KLD) DWILP D 6RQIND7 0 3UAD

' 3 DQGBXCKDUDQO XQGHUWHIXLGDQFHRI ' U * RZ UL6KDQNDUO
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7KH' HSDUWP HQWRI ( GIFWLFDO  ( GFWRQLFV ( QILOHHUQJ 0 DARDG &RAMIH R
( QILQHHULQJ VRRN D WLJ QL LFDOWMMS | RWZ DUG E\ VLJQLQJ D0 HP RUDQGXP Rl
8 QGHUADQGLQ) 0 R8 Z LVK' HEHVRQ ( QUAUSULVHY 7 XP NXURQ -DQXDU\
7KHO R8 DLP VVR SURYLGH LQGXWA RUHQWMG WDLQLQJ SLRILDP VR 0 &(
WXGHOW EUGILQJ WH JDS EHVE HHQ DFDGHP LD DQG LQGXWA 7 KH SDUQHUWKLS
SWRP LVHV VR | RWHU D FRADERUDWYH HQYLLRQP HQWWNLADGHYHMRSP HQW
' LI QLVIDULHV SUHVHOWDWVKH VLI QLQJ FHUHP RQ\  LOFOXGHG
3UQFLSDO' U $ - . ULVKQDLDK
+ HDG Rl ( PWLFDO  ( GPWRQLFV ( QILOHHULQJ ' HSDU® HQW' U 6 5 DNDQQD
([ HEXWYH 2 [ 1 LFHURI ' HEHVRQ ( QUAUSUVHY %DVDYHVK 6 K HWV
) DFXQV P HP EHWRI ( (( ' HSDU® HQW/ . XP DUDVZDP \ DQG' U 0 5DP HWK
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H DUH GHQJ KWIG VIR DQQRXQFH WKDWEXVKP D KDV VXFFHW XD
FRP SGMAG KHU3K' | LODOSUHVHQVVRQ P DUNLQJ D WLJQU LFDQW
P LGMRQH LQ KHU DFDGHP LF NRXUQH\

6XVKP DV SUHVHQUDVMRQ VKRZ FDVHG KHU LLJ RURXV UHVHDUFK
GHGLFDWRQ DQG H SHUMH LQ KHU I LHGE + HUZ RUN KDV FRQWLEXWG
VLI QU LFDQV@® VR VIKH H LMAKQJ ERG\ RI NQRZ G4GJH DQG Z H DUH SLRXG
VR KDYH KHU DV SDUARI RXU DFDGHP LF FRP P XQLW

HH WIQG RXUZ DUP HWFRQJ LD @MWRQV VR 6XVKP D RQ VKLV
RXWADQGLQJ DFKLHYHP HQW

6XVKPD V UHVH
SDYHV WKH ZD\
VXVWDLQDEOH
HIILFLHQW DQC
FLWL]HQ FHQW L
VPDUW FLWLHYV
FRQJUDWXODWH
WKLV RXWVWDQC
DFKLHYHPHQW
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7KHO &( ,&(( : HE 6VXGHQWEKDSWUIURP ViKH ( GFWLFDODQG ( GFWRQLFV ( QILQHHULQI  ( ( (
EWDQFK UHFHQWS DFKLHYHG RXWABQGLQJ VXFFHW DWWHKH , QQRYDMRQ DQG $ GYDQFHG 6FLHQFHV
) RUXP ,$6) KHGB RQ -DQXDU. VK DQG WK ( (( WXGHQWE * &KLQP D\ HHV SLRMHFW
(FR)®{ Z DVDP DNRUKLIKQIJKWHDUQLQJ D FRYHWG VSRWMQ WH7RS  SURMIFW GXULQJ WKH
FRP SHVIMYH SUHVHQVDMRQ SKDWH
( FR) @{ LVDQ HQYLURQP HQVDA FRQWFLRXV LOQRYDWRQ VIKDWUHS@FHV VIKH XVH RI S@WIF LQ
LOGXWILDODSS@FDRQV Z LW D VXWBLQDE® EGHQG RI EDQDQD | LEHU DQG UHVLQ 7KLV
UHFRJ QLMRQ GHP ROVWDVIAV VIKH KLIJK FDQEHU RI UHVHDUFK DQG FRP P LV HQWVR VX\WIDLQDE O
HQJLOHHULQJ | RWHUHG Z LVWKLQ RXU GHSDUR HQW) HARZ ( ( ( WXGHQWS DUHHNVKLK 6 < DOR
SDUAFLSDWG DPIYH® FRQWLEXWQJ VR VIKH FKDSVAUV WURQJ UHSUHVHQVVRQ
7 KH FKDSWAUV VXFFHW FX@® LODVG Z LK WKH , 8 &( ( VWKGHQW UHFHLYLQJ VKKH SUHMAL LRXV %4-MWV
6VXGHQWS Z DUG DFNQRZ BHGILQJ VIKHLU RYHUDADH] FHABQFH HQJIDIHP HQWDQG FRP P VP HQW
WULRXIKRXWWCH IRUXP  : HH WIQG RXU KHDUAHWFRQJ UDWAMRQV VR 5 * &KLQP D\ HH
3DUHHNVKLVK 6 < DQG WMH HOWH , 8 &( ( (: %0 &( 6WGHQWEKDSVMU | RUVIKHLU UHP DUNDEGH
SHU RUP DQFH DQG | RUEULQJILQJ WKLV VLI QU LFDQWKRQRUVR 0 &(
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0 W <RILWKD6 . $WIWBOQWBURIHWRU ' HSDUR HQWRI ( GFWLFDODQG ( GHFWRQLFV
( QILQHHULQJ 0 DAPDG &RABUHRI ( QILQHHUQJ + DWDQ KDV VXFFHWI X@ SXEQWKHG D
UHVHDUFK SDSHUWWWBIG  $ GYDQFHG &RQWRO7 HFKQLTXHVIRU:  LQG 7 XUELQH 2 SWP L] DWRQ
&KDAMQIHV DQG ) XWKUH' LLHPMRQV LQ WH 6FRSXV LQGH HG NRXUQDO<0 (5 9RXXP H  ,WXH
$ XIXWV
+ HU UMVHDUFK | RFXVHV RQ LQQRYDVlYH FRQWROMADVIAI LHV DLP HG DWLP SLRYLQJ VIKH
SHU RWP DQFH WIDELAQW DQG HI I LFLHQR RI Z LQG WUELQHV DGGUHWLQJI FXUHQWFKDABQI HV LQ
UHQHZ DEG HQHW\ RSP L] DURQ DQG VXWBLQDELOW
7 KLV DFKLHYHP HOWK LI KQ@J KW VIKH GHSDUW/R HOWY FROWQXRXV Hi | RUM VRZ DUG SLRP RVAQJ
UHVHDUFK DQG GHYH@RSP HQWLQ ViKH | LHGB Rl ( GHPWLFDODQG 5 HQHZ DEGH ( QHUW\ 6\ WP V' 7KH
P DQDIJHP HQWDQG | DFXQV Rl 0 DADDG &RABIH RI ( QJLQHHUQJ FRQJUDW@MWG 0 V <RILVKD 6
| RUKHU YDOXDEGH FROWLEXWRQ VR DFDGHP LD DQG UHVHDUFK H[ FHGBHQFH
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1DP H 7DD %5
861 0& ((
&RP SDQ\ ' DV &DUH 6\ WP V

1DPHIIQD . 0
861 0& ((

&RP SDQ\ 0 HIKD HQILOHHUQJ
DQG LI LDVAXPXLH SYWO@

10P H &KHWKDQD. 5
861 0& ((
&RP SDQ\ SOFAHG 7' 3RZ HUG\ WWP V

1DP H 0 DGKDQ+ 5
861 0& ((

&RP SDQ\ 0 HIKD HQILOHHUQ]

DQG
LOI LDVAXPUH SYWOKE
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1DP H 0 DGKX 5
861 0& ((

&RP SDQ\ 7R DV NLLBRNDUP RRU
SYVWOB

1 DP H 6XUAWK 1 DLDIXQG
861 0& ((
&RP SDQ. $&721 3RZ HUGROVRQ

1DP H 91G\ D
861 0& ((
&RP SDQ\ $&721 3RZ HU6ROVMRQ

1DP H 3XQWK O .
861 0& ((
&RP SDQ\ $&721 3RZ HUBROXARQ



&21*5$78/$7,216
21 % +$/)2) ((()253/$&(0 (176

1DP H 3U\ D*

861 0& ((
&RP SDQ\ S@FHG 7' 3RZ HU

6\ VNP V/

1DP H 0 WXQ* RZ GD+ &
861 0& ((
&RP SDQ +LYHO LQGV

1DP H 916G\ D
861 0& ((
&RP SDQ\ $&721 3RZ HU6ROVRQ

1 DP H 6XGKDUKDQ 0
861 0& ((
&RP SDQ\ $ NVKD\ DNDGD RUIDQLF
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1DP H ' LYLQ 3RQDQQD
861 0& ((

&RP SDQ\ SMFHG 6DQUDG 0 HELFDO
6\ VWP V3YW/ [P WG

1DP H 0 RX®ODP DGHWK
861 0& ((

&RP SDQ\ S@MFHG $\VFHQGLRQ

1DP H -HHYDQ. 6
861 0& ((

&RP SDQ\ SMFHG 6DQUDG 0 HELFDO
6\ VWP V3YW/ LP LMG

1 DP H 3U\ DQND6 0
861 0& ((
&RP SDQ\ SOMFAHG 7' 3RZ HU
6\ IMP
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1DP H 5DNWKIWD + 3 1DP H BUXWKW5
861 0& (( 861 0& ((
&RP SDQ\ SMFHG 6FKQH.CHUHBPWLF &RP SDQ\ SMFHG 6FKQH.GHUHBFWLF



