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&7 -QIRWP DVIRQ DQG &RP P XQLFDVIRQ 7HFKQRM®RI\

$ JUEX@ADB XSSO 6\ VIRP Z MK 3 HP MRGHG 1 HEZRUW \KURXIK
+\ SHBGIHU) P HZRW
9 DEKDY 3 DIMOHWDO 6 W RKQ&RBUH R ( QIGHHIR) DQG0 DQDIHP HOW

92&%$0%,/ 9REHYDWHG( P DG\ VAMP
3 DQ\NDM XCHN\HU HADO 9 IWKZ DNDUP D, QANMAN R 7 HFKQRBI\

. HEVAM $ CDOVHU
9IHHM HUHADO 6,( 6 * UDGXDIM 6 FKRROR 7 HFKCRBI\

611Q/ DQIXDIH 7 IDQUDRU
0 LKW+ DBQNDU HADO 6W) UDGAY, QANAN 2 | 7HKQRBI\

7HQQV* DP H&RQWRBIGXVQJ * HMUH 5 HFRIQURQ
" IS\ XODWL HAMDO 6,( 6 * UDGXDW 6 FKRROR 7 HFKQRBI\

6 SV RS$5 0 XAEO\ HUS XIP HQMGS HDOW* DP HIRUG P DUBKRHV
=HSSHW$ EEDV HADO 6 W RKQ&RBUHR ( QIICHHIQ) 0 DQRIHP HQW

%W HWRIRQ DQG$ BT 6\ VWP XVIQ) & RQYRBMRDAL HXUDO

' 17 DNDUBKDK HAND 6 W RKQERMIHR ( QUGHHINT 0 DXNIHP HQW

$ORUKP [F 7UDAQ) 6\ \WP
<DWK &KDQIDUH HAMDO 6,( 6 * UDGXDINM 6 FKRRAR 7 HFKQRBI\

. 16/$ AYIWO RQARURY) 6\ WP XMQJ ,R7
6 KDUP MKD 6 DZ DQAMHWDO 6 W RKQ&RBIH2 | ( QIIGHHIR) 0 DQDIHP HQW

' HSUAWMRQ' HIMAIRQ6\ VAP XWIQ) 0 /
1 DP WDV - MQ 3 DMOHWDO 6,( 6* 67

6 SHHK 6\ QKHVY IRUO DUDWL/ DQIXDIH XMQJ 6\ MEE $ SSURDFK
" U6RXP MD' DV HADO ,QALD &RBUHR ( QIGHHIQ) DQGO DQIHP HQV
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$QDOVYVR 0 HQBG- HDW XMQJ 0 DRKICH/ HDUIQ) $ SSURDFK
6P DUIDQ8 P P DAVKHW HADO ' D0 HHKH&R®UHR ( QIIGHHIQY

&DVWHEWGE RQ* WSK\WHRY XVHGIQ8 EHUHDWV
3R ' U3UHHWOIOH HWDO 9 IMWKZ DNDWP D, QAN R 7 HRKQRBJ\

7\SR $ 7\SIQJ 7X\RUDO  HEVWM
" ULIBMK' HRIBI HAVDO 6W: RKQ&RBUH2 | ( QIIGHHIQ) 0 DQDIHP HQW

6 HPXWH' DIN9ARDGFDAID) XMQJ 3 WYDR 3 UAVHIYDIRQ 7 HAKQTXHV IQ
" MUEX\MG ( QMLRGP HOV
5 RAVE DYIGAD 1 INDP - HADO 2 UHQIDKS QYHAW

)$XGR6LJQ3@/<D\/I-G6W-W5 HARIQUIRQ6\ WP XMQJ $, DQG0 DFKIGH
0 HIKD9 * XS\W HWDO 1 HZ +RU} RQ,QANMAM R 7HAKGQRBI\ DQGO DI HP HQV

$ &RP SXBEGI6 WG RQ7DRIFV 7RZ DBV & UP H 3 BHHARIRQ DQG $ CDOMV
5REIQ/ RER HAMDO ) U& 5 RAWXHY , QAMAM R 7 HKCGRBI\

) IWH' HMRAIRQ, Q9 VXD HTXHHAH 8 MQJ P DIH 3 BRFHWQY
$DCHQ) HEDQER HAVDO $WDWYD &RBUHR ( QIIGHHILY

2 WWRDUKULY' HAMAIRQ: WY, W6 HYHIMWVE MQJ . / * UIDAQ) 6\ WMP DQG
&l1
$ QMKUH &KDXGDUWL HAMDO 0,7 @ 38 6 AKRROR ( QIIGHHIQY

$ 9IWDC<RID, QAKRRUS Q) $XIP HOMG5 HDBNV
"ULIBMK' HRBBI HWDO 6 W RKQ&RBUH2 | ( QIIGHHIQ) 0 DQDIHP HQW

6 HQIP HQNV HARIRQR 8 VHU,QARIWDP &DSMRQ/XMQ) 9$' (5 DQG) GWKU
6 DQQIGKLE KHIW HADO 6W- RKQ&R®UH2 | ( QIICHHILY 0 DQDIHP HOW

(\H'" MDWH&OWMIFDIRQ8MQ) ' HHS 1 HXWDAL HE RV
" U9DUKD3DIDHADO 6,( 6 * UDGXDWN 6 RKRRAR 7 HFKQRBI\

$1U8: DQYDV DQG9 IWNDCR RP SX\MUG\ AP
" DYKDQ3 DIMOHADO ' D0 HIKH&RBUHR ( QIGHHIQ

&29,  7WDANHUBMQI 5HDPW6
" IM D &KDXGKDUL HAMDO 6\W- RKQ&RBUH R ( QILGHHUQ) DQG0 DI HP HQW

&OWLEDIRQR 7 WDIIE 61IQVXVQ) &RQYRGMRDAL HXUDAL HEZROW
0 DNDUDQG4<DBIDR HADO ' DIWD0 HIKH&R®UH R ( QJIGHHULY

" HQUW YOVHG 7 DIIIE 6 LI QD3 VP Z MK P DIH3
" ULIBMK7 ' HRI®! HWDO 6 W RKQ&RBUH2 | ( QIGHHIQY) 0 DQDIHP HQW

$ 5HVIHZ RQ( GHJ\ ( IIEHQW DWN6 FKHOXEY 1Q&BXG( QLRGP HQW
6 KDP MY'3 KXIGH HADO $\WDWYD & RBUHR ( QIGHHILY

3O 3IENQJ 5 RERW
" U9 DYKD 3 DIDHADO 6,( 6 * UDGXDIM 6 FKRRAR 7 HFKCRBJ\

,QADQ6 LQ/ DIXDIH , QMBUAINRQXVQ) 0 DFKICH/ HDWQIQ) $ ORUKP
3UR 3 RRD6KHW HADO 9 LYHNDQDQG ( GXFDIRQ6 RAENMY , QUMMM R 7 HAKQRBU\

6\RFNO DUNHWE HRRUDQQEH $ QDOMY DQG 3 WHARIRQXMQ) ' HHS / HDIQQ)
6 IGXHVK 6 DZ DOMHWDO 6 W RKQ&RBUH R ( QJIGHHIL) DOGO DADIHP HOW
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6P DWY \ HIRWATGXMQ) $VWMIYH 7 HKQRBI\
9 DIEKDY 3 DAOHWDO 6W- RKQ&RBUH R ( QIIGHHIQ) DQG0 DQDIHP HQW

4 XHY 2 SIP [} DIRQIQYA) ' DI XMQ) +LYH4 XHY 2 SIP [} DIRQ
7HKQTXHV

' U'$ EKINYOQEDNRCH HADO, QALD &RBUH R ( QIIGHHIQ) DQG0 DQDIHP HQW

&OWLEDIRQR %) ' DIV IQ&GXG( QMURP HONXMVQI &DBBIIQ) 2 XW] HG
" DIV'$ DOV WP HZ RN
0 XNHVK . XP DU HADO 5 DEIQADCDK 7 DIRUA S QYHWAW

6 HIP HQBMRQR 0 RYIQJ 2 EMPV& DSWUHG XMQ) 0 RYIQJ &DP HID
6 KXEKDQIL9 DINRBI HWDO ' DWBVO HIKH & RBUH R ( QIIGHHUQY

([ WHXVHR ( GRSRHFHSKDRI WP 61J(DY IR0 HAFEDO IDJRWY
0V 3WDQBQ HHSDN1INDP  HADO $ QDQNDR 3 07 DS RBUHR ( QIGHHIQ) 5 HVHDUK

YBANFKDIQYOVHG 0 RGHORUG HRXUWW
0V 6 RIDD0 DKHYAD 6 RIDYDQH HADO * + 5 DVRQL QANAMR! ( QIGHHI) 7 HKGRBI\

$ 6HPXUH0 HXRGIRU) 1616 KDUQ) XVQ) & BXG6\RUDIHZ W +\ EUG
&WSRIUDSK\ 7 HKQTXHV
$VKIVK 3 UDIISDWHADO 6 W RKQ&RBUH R ( QIIGHHIR) DQG0 DQDIHP HQW

6 HEXUH' DI 9ARDGFDWITY XMQJ 3 WYDR 3 BAMVHYDIRQ 7 HAKQTXHV IQ
" DANEX\MG (| QVMURQP HOW

5 RKIVE DYIQAD 1 INDP - HADO 2 UHQRCB QYHIAW

7RO MHW 2 QEH$SGMRY) RU VS QG+RP H: RIRXW
" ULIBMK' HRBB! HADO 6 W RQ&RBUHR ( QIIGHHILY 0 DADIHP HOW

$1Us FUEE®I° & KDUDRMUS HFRIQUIRQS Q) 3HQ7IS
) HODQER ( &Z IQ+ISVRQ HADO ) U & 5 RAWXHY, QAN R 7 HKQRBJ\

6\WG RQ$SSIRDFKHV IRU* HRVSDIDO D 6 HREXUWY
3WIINL YKDQIDBl HAMDO ' D0 HIKH&R®UHR ( QJICHHIQ)

( DUKTXDNHO DI QUVGH 3 BHARIRQXVQJ 1 HXUDAL HEZRUW
9 DUDG 3 DIDHADO ) U & RIFFHEDR 5 RAWXHY & RBUHR! ( QJICHHILY

$ 5HVHZ 2 Q' HARIRQ2 | %4DIQ7XP RUSQGS PKHP HY' IMHDVH IURP
05, ,PDOHVEMQ ' HiS/ HDQQ) ) WP HZ RIN
$QMH3DID HADO 0,7 ; RWB3HDFH S QYHWAW

) WH$QG6P R\H' HRRIRQ6)\ AP
. IDQMYDGH HADO 6,( 6* 67

7WDFN & &LYLOY QJLOHHUQJ

&6, 63$) ( 6 REDUHYDVHG, Q- DIRQR! ( IIHAVRY' HERIRQDQG
0 RP HONRU) OV6 OE Z W' ILTHHQ/AR2 SHQQ) 6 KDSHY DQG3 RAMRQ
-DEN * XWDQ HADO . DIYD8 QYHWAW

] %18?% MUEEXVRQ 1 HEZRNIRU7 IODRQO I@IH XMQ) ( 3$1 DG
$QNW DUKDAHADO 6 W RQ&RBUH2 | ( QIGHHIY 0 DCDIHP HOW

6 HWP [E$@DOVVDEG' HMIQR QIG5 & ) WP HV
* 9 0 XOXQG HWDO 6W- RKQ&RBUHR! ( QIIGHHID) DGO DADIHP HOW

?@W ' HMJQDQG( WIP DIRQR! 6 KRSSIQ) 0 DORU3 DOKDUSIWS Q)
\DEV 6 R\EDUA
6 KHHWKDIG- HIJRQG HADO 6 W RKQ&RBUH R ( QIIGHHIL) DQG0 DADIHP HOW
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$WUADAL HXUDAL HEZRW $11 0 RGH@Y IR HP RYDAR $ WHQWM IURP
* URXQEZ DMUE ,P SUHI CDWG%4CDY 2 [ IGHS GREHQV,9R $
5DMVKO ' KREGD HADO 3 Ul DEDWKIQ.& RBUH R ( QIIGHHID) 1 DISXU

' FMUQR : DMJ MMEXIRQ1 HERINR 0 XEHOI@IHS QI ( 3$1( 7
6 RQX 712 DWHADO 6 W RKQ&RBUH R ( QIIGHHIQ) DGO DQDIHP HOV

" HYHBSP HQR :  HE $ SSIFDIRQ\R/ RFD\M ) HDVIEKW R 6 RCB DUDP HMY
EHEHQ7KDHDQG3 DOKDU MNEW
YXQAXDUDAD- * REERBA  HADO 6 W RKQ&RBIHR ( QIIGHHIQ) DQGO DI HP HQN

:GQQIUDLHMNDQM%\\MP IRUG I 9IMIHVIQ- D7 KDUIWE) - DIRQND
3 DVARD) HUDR HADO 6 W RKQ&RBUH R ( QIIGHHIQ) DGO DQDIHP HOW

$QDOMY DQG&RP SIDIRQR! + XP IQWDQG 7HP SHIDMMH' DIV Z M \KH + HS
ROR7 $ &DHB6WA RQ* R* BHHQ&RGFHSW

" UYXEHDIDWD- * REERBA HADO 6 W RQ&RBUHR! ( QICHHIL) DOG

0 DQIHP HQWV

DVMZ DIMUDV 6
5 DAL 6 DUDCQDEDI RXADU HADO * XX 1 DADN' HY ( QIICHHIRQ) &R®BUH

3HIRP DQFH ( YDODIRQR +\ EUG5 HDRRU +8 $6 % IRU7 BDIQ) %BIQGHG
,QGMMDO XEVDM

7WDFN  ( (& (GIFWLFDO (BIFWRQLFY  &RP P XQLFDVIRQ

5 HDOIP H:  DibUA XDIWO DCDUHP HOMVIQ) | R7
' U9DYKD 3DIDHAMDO 6,( 6 * IDGXDIM 6 FKRRAR 7 HFKQRBJ\

$, YOVHG' UYHUS WIMBIGRH 6\ VP XMQJ 2 SHQ&9
$DNDVK 5 RKID HADO 6 W RKQ&RBUHR ( QIIGHHIQ) DGO DQDIHP HQWV

,R7 EDVHG, QM@ HQ/6 HRXUMW 6\ WWP  IRUD) RHW
. KHP IDWKRB!I RAVDO ' DWNO HIKH&RBUHR ( QIICHHUY

6 SDIDCR. GMMIQ Z W' \ (DP IF+RSVIRU DS RAMQ] 1Q: 61 IRU

( QKDORHG4 R6 0 HMEV
6 XVKHHBXP DU3 DRKINDWIDHADO * DNB0 HIKH&R®UH R (| QIIGHHUQ)

" ZIQEWY) 3RZHJ RWE\ 5HGHAQ) WH' HAWP HO/% DMR 5 HDRIYH

QA 102 SIFD) IEHU&RP P XQEDIRQ
- D\ DO/ DP HWK 1 DQEZ DODU HADO ' D0 HIKH&RBUH R ( QILGHHUQY

' DI/ RIJIQ) IQ8$9 $VWMAG, R7 1 HEZRWN
$P D/OUN HAMDOS WP\ |, QANMM R7 HFKQRBI\

HYHBSP HQMR 5 DIQDOD HOVXUHP HQV6\ VIRP XMQ) ' LIMBQP DIH
BLR:I-M/LQ] YDVHG 0 X6 HQVRUS SSURDRK
3 DQEKDUCDW* KRQJH HAMDO 6\W- RKQ&RBUH R ( QIIGHHIQ) DQG
0 DQDIHP HQWV

2 XWGRRUL RGH/ RO DIRQIQ: 61 IRUQEMY $ SSTDIRY/
* DXUDY 6 KDWP D HADO&95 &RGUHR ( QIICHHUQY)

$Q,QRYDIYH6 P DW&DWIXMQ) 5) ' 7HKQRBI\ DQG4 5 &RCH
/ 193D - RKQ HADOBW- RKQ&RBUHR ( QIGHHI) DQGO DQIHP HQW

R7 EDVHG/ RIMIFV0 DQDIHP HQ/8\ il
$QWD. DEDP HWDO. & &RBUHR ( QIGHHIQY) DP'S 0 DQDIHP HBWAHY 5 HVHDUK
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7WDFN 0 ( 0 HFKDQLFDO

6 XUDPH 5 RXJIKQHW DQG+ RBIVI H,Qo%&7$ ' WY 8 Q) DQ$ WMEDO
1 HXWDAL KRN
. HVKDY + - DIXNDU HADO 6\W- RKQ&RBUH2 | ( QIIGHHI) 0 DQDIHP HQW

' FMJIQDQG$ CDOMYR / NG 7 DANBIIRU+ HDYA / RDGY
0 U0 DQIHWK - DAKDY HADO %DUMO IG. DSHHK' HHP HG8 QYHWAW

( GRRSXQ3$1 1 DCRIEHUZ M2 SWP [ HG' 1IDP HMU
<XYUDN® 7 KRIDAMHADO %KDUDIO 1B DSHAWK' HHP HG8 QYHMWY

( [ SHIP HOBQQYMHI DIRQRQ6 SHHGDQG 7RI XHS DOWV R
( SIB\ F@&* HDU7WDIQ
" DADWR' 0 R HADO %<DUDAO IG DSHHAK' HHP HG8 QYHWAW

2 SIP [} DIRQR! + HDW IDQVHUG DM Q) 1QV XVHG IRUE\ @GHU
&RP SHWRU+ HDG

6 DFKIQ0 6KIQCH HADO ' D0 HIKH&R®BUHR ( QIICHHUR)

P SIRYHP HQ/R + HDVW UDQUHU7 KURXIK 8 VH2 | 7Z MAIG7DSH,QHW $
5 HYIEZ
6 KUNDQ/S LXQUDR 7KRM HADO 2 UHQBICB QYHWAW

3 HIRP DQFH , QYHWII DIRQ DQG & RP SDUMRQR! 6 1QIGI &\ @EHU) RXU
6WRNH' IEMH QIIGHV Z WK 6 XSHU 7XUER DQG 7 WRKDUHU

5 DMK AVDCHHADO 6 W RKQ&RBUHR ( QICHHIR) DQG0 DADIHP HONV

* HHIDIRQR 3 ROIXHORU) XWUH
% - * RERBA HWDOB6W RKQ&RBUH R ( QIIGHHI) DQG0 DQIHP HQW

$Q2 YHYHZ R \WH 2 SIP [} DIRQR %OBSUHW 0 DFKICH
%KD0\ DWW DQEDODUHADO * + 5 DVRIL&RBUHR ( QIGHHIY

3HIRWP DGFH P SIRYHP HOAR 9 DSRXUS.RP SUWMRQ5 HUI HIDIRQ
6\ VAP XVIQ)'3 KDVH & KDQJH 0 DIWUIDIDQG 7 KHIP RHBFE *
<RIHWK1 1 DQEY DUHRAMO 6 W RKQ&RBUIHR ( QIICHHIQ] DQG0 DQIHP HQWV

3 HIRWP DQH ,QrHI DIRQR $X\RP RIYH 5 DADRUXMQ) %BIGV R
$02 : DMJ(* 1DQROIG

IHDK 3 . DBDQCH HAVDO 6 W RKQ&RBUHR ( QIICHHIQ) DQG0 DQIHP HOWV

$ SSEDIRQR 5 HVSRQUH 6 XUDFH 0 HKRCGRBJ\ 1Q$CAMYH 0 DOXIDRXUR)]
SRAHW 2 SIP [} DIRQ

- DQDN6 XWDU HAVDO 6 W RKQ&RBUH R ( QJIGHHUIQ) DQG0 DQDIHP HQW

' FMJQDQG$ QOMY R &®DQQI 0 HKDQWP IR [ SBMYH) IGH' XWRU
3RZGHU

$\KG\ : DEH HADO 6 W RKQE&RBUHR ( QIIGHHIR) DQGO DQDIHP HQWV

7WDFN  $+6( $SSQHG6FLHQFHV +XP DQHV 6RFLDOGFLHQFHV DQG
( GXFDIRQ

ga\q@ RQWH 6 H XDG+- DUDWP HQ/Y DFHGE\ WH: RP HQDWKHU: RWN
1 HKD9 DWP D HADO 6W- RKQ&RBUH R ( QIIGHHIQ) DGO DI HP HQW

&29 1Q,Q@D$ 0 HY DOV DQGI DFACDIRY) WP HZ RIN
“\RM RH HADO) U& 5RAWXHV,QAMM R 7 HKQRBI\
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7IDFN %0 $ 9%XVIQHW 0 DQDIHP HQW $ FFRXQWQJ

$ WA %g%l[s)@mzwqwup3ﬂﬂ—5\mwzuﬁ/$omw
7WaAql 19,
* XQZ DQV Z DVKL. HWDO 7 KDNXU, QANAM Rt 0 DQDI HP HQAAXGAHY DQG5 HVHDURK

$ &UWFDS CDOMVR ,P SDAR &RYIG 3 DQEHP IF RQ,QADQ, QBN Z M
6 SHADAHHHIFH\RO0 60 ( 6 HARU

"U2 0 $VKIQDUHAMDO . +) $6&

964 1Q) 3URIBMMRQR 6 KDP SRRIRU0 HQDQG:  RP HQDRIRW 7 X\IFRUQ
' U0 6LYDVDQ\DW HADO 650 ,QAMAMR 6 AHGAH 7 HAKGRBI\

$Q, QMM DIRQRQ3 XUKDVH, QMQIRQR! 5 HXUEVKHGO0 REIBN DP RQY)
* HOHIIRQ=
' U3 %0DDP XUXJDQ HADO 6 W RKQ&RBUHR ( QUIGHHIL) DGO DQRIHP HQW

2 XWWB HARP P HQADIRQ® 8 MQJ ,P DIH 3 RFHWIQ)
6RKDP 1 DIUHADO $WDWD&RBIH2 | ( QIGHHILY

$Q( &RP P HIH3OIRP YXORQE HYIEH 4 XDV & XVRP HU
&DUH) DAV
" UBDIVK5 947 DUHAMDO 9,0 65

$ 60O RQ,P SRR / DERXU:  HIDUH 3 DDRAIFHV RQ( P S& HH- RE
6 DIMIDAIRQ Z \Y 5 HHIHFH\R O 60 ( VR 0 XP EDLS HIIRQ
"U. WDQ6 . DNDCGH HAMDO* 1,0 6

&WFUSI—LH—SLRQ?RZD.@J)HQGDQB*LR:!-U6KRSS|Q] XUQJ
&RYIG 6 SHADG HHIGFH7R' 0 DWVQO XP ELL
" U-\ RIQGHU. DXU&KDEEX HADO * 1,0 6 96MQHW 6 FKRRO

& 7($0 VIL 6%l




%RRN RI $SEVWUDFWYV 3URFHHGLQJV

QWHUQDWRRQBDOHQFH RQGVQILQHHUISBIOLHG
6FLHQFHVODQGJHPHQW

6-&(0 3DAKDU
0 DKDUDVKWD -QGLD
WK WKgSUO

: HEMW KW%V Z Z 7 [FVDP FR LQ
&RQVIDFW FRQVDFVBLFVHDP # VNFHP  HGX LQ
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$ QWKW UBMHYHG : DKRXVKH Z WO FROMHQMR \WH SXEQKHU CR IQRYIGKDRUHQIM LY

D@®Z HG \R WHSURGFH ARUH RUWDQP MDQ. SDWR \KLY SXEGFDIRQ \WURXIK DQ. P HDQV RUIQ DQ. SRME®
IRP ) RURBBIQQ) Z IO SHIP MRQ R \WH FRS\ W KWKRGHUIRUWHSURGHAQ) DQ SDWAR \WH SXETGFDIRQ
DSSEDIRQY GHHG\R EH VXEP G \R\KH SXEQVKHU

QWHUQDVWRRQBDOHQFH RQGV QL QHHUISBIOLHG
6FLHQFHVODQGJHPHQW

‘'LVFODLPHU

$XWKRWH QV X WHGFHWKOWOKIHQ IR UP BWRR QGG ER RIND F F X U /W M H
FRPSUHKHQWQIEYRHU UHB EMNKWR BV KW LPIHKDVEHHBUR X LKW LW ERZ H Y BUK H

S X E O L VI KHIG/L WIRQI® KIHX W KD U6 RWE HK H QJG1 V S R QNRIIE@ML (RGRP LV VR B Q
H U URRKIPIW KD\V8 S HOW\R BRIVR D QL QM BDP D JHR \RWL Q D QAR Q F HW IR OW L V H

DVFROQVHTXHRIKMV@WKHEHRRNXKH LHARWKHR QWU LEMWHREMWAUBDIKBLITHUH
SHUVSHFWLYH WKDQ WKDW RI WKH ,& 7(%$0
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QWHUQDWRRQBDOHQFH RQGVQILQHHUISBIOLHG
BFLHQFHVODQGJHPHQW

9HQXH

6W- RKQ&RMUHRI ( QI LOHHUQI DQG 0 DQDJ HP HQW3 DA KDU
0 DKDUDVKWD ,QGID

&RQIHUHQFH 7KHPH

7UHQGV LQ (QJLQHHULQJ $SSOLHG 6FLHC
ODQDJHPHQW
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&KIHI 3DWRQ

+RQOUSEHW ' |6R{D
&KDIP DQ  $OHY GFDIRQ 7 WM

S0 oX~ O~

&RQI HUHQFH &K DLU

"U* 9 0 XOXQG
3ULQFLSDO 6-&(0

6VAHUQJ &RP P WWHH

U +HQU\
&DPSXWUHFWRU 6-7(&

6FRSH 2 ENMIPYHV

« 7R SURP RM DQG XQW GDAQ) DFDGHP IFDQV  LQGX\AUDOAN
UHVHDUFKHWY DQG UMVHDURK VFKROW R \WDGH DQG VKDUH \KWHU
UHVHDURK. UHVXQOV DQG H SHWYH DERXWUHFHQAGHYHBSP HONV

WHGY R DODVSHW R ( QIQHHUQ)  7HFKQRBI\

8 R 6 FHQFHV DQG.0 DQDIHP HQW

'"HERXIR SIRPRM IQMEVASEDY QAVFXWRQ EHEHHQ 3 BIDY

L Juxy§STONAY . HCQRM 6SHDNHY  / HAMUAY DQG ,QGXVMDO
, 3 HWRQQHOWR Z HDYH \MURXIK P RAMHFHOAMUHVHDURK UHVXQOV
yUGXF\jg@-B\/ DGYDQRHP HQW DQG DSSTFDMRQY 1Q HP HU Q) WHQGY

&D@ RU3 DSHW

& 7($0 KDV WH JRDOR D EURDG \WHRKQEFDO SURJUDP

5 HBIYDQARSIEY |RUWH FRQHUHGFH LQFOGH EXVWDUH CRAP LWMG \R
\WH IRGZ 1Q) WDF\V

7WDFN &7 -QIRWP DVIRQ DQG

'U 6DYLWD 7DXUR

3ULQFLSDO 6-,35

U
3ULQFLSDO 6-&+6

OU 6DWKHHVK 6K
*0 6-7(&

OU 6XGKLU %DE
+5 0DQDJHU 6-&(7

‘U SHXEHQ % XWK
$VVLVWDQW 3URIVVRU

&RQI HUHQFH
2 WDQL LQJ &KDLU

U
&RPSXWHU (QJLQHH

'U .LVKRU 5DPE
OHFKDQLFDO (QJLQH

&RQI HUHQFH
&R 2 U DQY LQJ &KDLUJ

+2' U

L
K
+2 HU

' 3
+2°

OV 3ULWL 5XPD
$VVLVWDQV\%_3&U(I§IHVVRU

006 6-&(0

%UDMDEDQGK

I1LOHVK "HRWI

%DODPXUXJDQ

&R

&RP P XQLFDVIRQ 7HFKQRM®RJ\

' DRBXG &RP SXWY ,QMIHWR 7KIQIV ,27 0 DFKICH / HDWQQ)

&RPSX\MU 1HERWV 6RW &RPSXWY 0 DFKIQH / HDWQQ)
AW SORMP V ' LJMIQP DIH 3URFHWIQ) $GYDQRH' DWEDVHV ' DWW
01QQ) DQG % ' DWW 6REDH ( QIQHHIQ) DQG 4 XDOW &\ EHU
X  6HFXUW 6HQIP HQVSQDOMY $5 95 05 &USWIWDSK * 6
&RP SX\MU9 IMRQ $ WUFDQ QM@ HQFH

HOOR
7WDFN & &LYLO( QJLOHHUQ]

b-& (7

QM@ HON 7 DQVSRW M VAMP V6 XMBICDE®! ' HYHBSP HOW 1Q
( QVILRQP HQIO ( QIIQHHUIQ  * URXQG P SURYHP HQWWRKQTXHV
6 XVABICDE®! FROAKAIRQ P DMIDY & ROAMKAIRQ \WFKQRBJI\ DQG
b O 1P DQDIHP HOW © DIMU BAVRXUFH  HQIIGHHUQ  * HRIQRWP DUV
D) OSSEDIRYY 5HWRIY DQG YDODMRQ 4 XDIW DQG 6 DIHW
b g 0 DADIHPHQW 1Q  &IYIO ( QIOHHUIQ] 6 \WKRMUWDO ( QILQHHUQ]
[ QI$DAMY  %URIQSIHG HYIGHHUQ) PDMIDY  6WKRMUDO
RSWP [} DURQ B\ XVIQ) DGYDQFHG WRY  $UKIMPWGMIQ DQG
SOQQQ] $SSTDMRQR ' SUQIQY 1Q & M QIICHHIQ]

7WDFN  (

(& ( GIFVULFDO ( BIFVURQLFV
&RP P XQLFDVIRQ

Q
S X G HE, (DQGYHHEHAZHG 6\ WP IWHBMW &RP P XQFDURQ DQG
1 HERINGQ) 6 1JQDOB URFHW DQG $ SSTIFDMRQY 5) &IUFXIW HVIQ
6 HQRU7HAKQRBJ\  $ WMFLDO, QM@ HQFH DQG 5 RERWEV ,2 7 DQG
$XRP DIRQ & RP SX\BMRQDO& RQARO6\ VWP 5 HFHQW7 HQGV 1Q
( BRARQYFV DQG & RP P XQFDIRQ

& 7($0

,6 %4l
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7WDFN 0 ( 0 HFKDQLFDO

'HWIQ (QIQHHIQ)  7KHP DO ( QIGHHIQ] 0 DQXIDRMUQ)
o (QIGHHIQ) 0 DMIDCE FIHGRH DQG 1 DQRP DWUDY 0 DWHP DI¥FDO

U ) RWP X DG ORGHEY &RPSXWU $IGHG 0 RGHO
Do) FlHi 50508

oW ) I (OGP HQNV $QDOVY  $SSTHG

OHKDQEY S$XWPRWH (QIHHIQ &RPSXMU  $IGHG
*KEodbhwu &RPSRWM DQG 6P DWW 0 DIMUIDY  7KHWP DO
( QICHHUIQ) +HDWDQG 0 DW 7 IDQVMHU , QGXVWIDODQG 6\ VAP V

( QIQHHIQ] 0 DFKICHY DQGO DRKICH" HVIJQ 0 DQXIDRMURQ] DQG
3RGAIRQ 3WRFHWHY 0 DIMUDO 6FAHQFH DQG 3 lRFHWIQY
&RP SR 0 DMUIDY 5RERIF $XWP DIRQ DQG & RQNRO 6 RI5
O HKDQEVY 6\VWP ' \Q@PIFV DQG 6IP XOMRQ 0 HFKDQFDO
3RZHU (QIQHHIQ)  &RP SXIMRQDO ) AIG ' \Q@DPIFV ) QG

FR @EROQERY DQG 0 DFKIGHY  $GAMYH 0 DQXIDRNUQ) 6 XSSO
HU%@.@ODQDJI—PI—QN)XQ:WRQJ@*LDG-GODMJD@ 0 HRKDQEV
R %

dR®JIFDO0 DMIDY 1 DQRP DMIDY DQG $@V 1 DR DQG
0 [FURVFDG! ( QIIGHHUQ) 1 DQRFRP SRVMMV 6 P DWW DMIDY

(DQLFDO (QAPENYLR$ +6( $ SSAHG 6 FLHQFHV

+XP DQIVIHV 6RFLDOSFLHQFHV DQG ( GXFDVIRQ

S X EUMERY SHILP WA ¥ 0 DIHP DUWEV  $SSOHG 0 DWHP DIFV 3 XUH
0 DWHP DWEV 6 RARBJ\ 3\ FKR®J\ 3 ROIFDO6 FIHQAH 5 HDIRQ
3KIRRSK\ /DQIXDIH  /MADMUBH /DZ -XW¥FH ~ +XP DQ
S5UKW +MRY $WOXVE ' HJIQ &RPPXQFDUWRQ 0 HAD

( GXFDUWRQ ( / HDWIQJ 6 SHADO( GXFDIRQ ( P HUIQ WHQGV 1Q

(GXKMDVWRQ 5HPRM 6HMQ) 1Q * HRIWSK  ,QCRYDMRQV 1Q
0 DWHP DUV 6 \DMYAIFV

7WDFN %0 $
YXVLQHW 0 DQDIHP HOW  $ FFRXOWQJ

2 SHIMRQY 0 DQDIHP HQW 3 URWIFW 0 DQDIHP HQW ( FRQRP IEV
WMQHW ORGHY IRU (FRGRPIE * IRZ\W 0 DQDIHP HQW

| HDGHYKIS ) RUHQUE ) IQDQAIDO $FFRXQIY . QRZBIGIH
(FRORP\ ODNMQY ' LJMJOO DUNHMG  $PXDUDO 6 FIHQFH
+XP DQ 5 HVRXUFH 0 DQDIHP HQV7DQVSRW  / RIMIFV 7DYHO
7RXWWP

& 7(3$0

,6 %4l




9LFH &&KDQFHOORUYV OHVVDJH

MWILYHV P H P P HQVH SBDVXUH \R Z HBRP H\ RX DQIRU,& 7( $0
SHVDUK IV D QHYHUHQAQ) SWRFHW ZKIEK P DNHV XV \KIQN DQG
UHWION DERXWXSCDI) W@ SUIRGXFW VHYIEHV DQG WRKQRBI\ W
DBZV FROMEX\D) W \WH G—IYI—[B?SPI—QM)FKDQJH 1O VRAEW  7KH
UAVHDURK DQG GHYHBSP HQNVGHSDUW HOVR HYHY  RUDQ] DIRQ IV D
VAP EROR SURJUHW DQG VXVBIQDE®! GHYHBSP HOW+HQFH & 7( $0

SWRVIGHV DQ IGFRP SDUDEGI SOWRP  |RU IQMBPWDOH, FKDQIHV
DQG P REMIQ) WH SOQQQI H HPAIRQ DQG P RQWRUQ) R VAHQME
IOTXWY DQG DAMRQ 1Q \KH IIHGV R (Q]IQ—I—LIQ] DQG 0 DQDIHP HQW
(YHU HOQDKWMAQ) QMMM GHMUAV R [P SBP HOVDQ HIHANH
7HDFKIQ) / HDLIQ) SR WDP

$W6-&( 0 WHH IV GHHS IQMIUDIRQ R VRAIDOUHVSRQVELDIAY Z M WH QHHG R XQGHIABQAQ) KLIK®
GHYHBSHG WRKQRBJ LV DQG HQFRXUDIH HWIEDOWHDVRQQ) 1OR GDUQQ) DIHQED 1Q D KRDAF P DQQHU
YHIWMUXQGHYABQAQ) R \XGHON HVSHAD® DERXVKHUP RIYDURQ Z KIEK NQGBN \WHUIQMMHNVDS\WAGH
HQIIGHHIQ) SUCASBN FRGFHSW YDBHY DQG NQRZ BIGIH R EXIG WNGHQAFHQAE HOXFDURQ  SURFHW
DQG DSSURDFKHY 1RU HQKDQRHG XQEHWABQAQ) DUH RXU JUHDWREMPIYHY R EUQJ RXWI WHDWP IQGV
FRQIWDXOW DOWH SDMASDOW DQG GHBU DMV DQG DWXWH 6-&( 0 Z I@SWRYICH \WH EMVWDFDGHP IE
DP EIDGFH KRVSMB@N DQG\BAM R \KH DI IDRKFMUDA DA |, Z IVK \ RXUGHIEHDMRQY DOVXFRHW

" U6 XKDV3
9 IFH &KDQFH®U 8 QYHWAW R 0 XP EDL

&KDLUPDQ V OHVVDJH

5 HVHDURK  IQQRYDIRQ DQG LQYHQIRQ SO\ V D FXFDOWRG! \R JHWD
FRP SHMYH HGJH IRU GDUHY 1Q \WH HD R WSIG \MFKQEDO DQG
VAHQME DGYDQRHP HQW, Q UHFHQWIP HV \WHUH KDV EHHQ D VXU H 1Q WH
XVOUH R WH IQMOHNDQG WH GHP DQG IRUKLIK VSHHG DFFHW R YIGHR
DQG AW 6W- RKQ&RMUH R ( QIIQHHUQ) DQG0 DQDIHP HQW6- &( 0
V' D SWPIHU 7HKQEDO ,QAMAM \KDW [P SDW TXDON \MFKQEDO
HGXFDURQ 1Q DOP DRU QVASEHY R ( QIICHHUIQ) DQG 0 DQDIHP HOWV
7KH ,QANAM KDV DWRFIDIRQY Z W YDURXY CDMRCDCRU DQ} DIRQY DQG
IQMIUDIMG 1 DWRQDO ( GXFDIRQ 3RTA 1Q W FXUWEXGP R SURYIGH
KROAF P XQEVASEDY HGXFDIRQ ZLW DQ HP SKDWV RQ H WD
FXUEXOUDRMA |RUDGURXQG GHYHBSP HOAR VYGHON

7KH Z R FOW IQUDMIKPXUH DQG HTXISP HQMFRP EICHG ZIW D JDO[\ R FRP SHMQN \BBIQMG DQG
GHAFDWG | DFXE#V FROMEX\M \R DQ [P SDAIKOBDUIQ) H SHUHQRH WDWY DASDUZ LK J
7KH , QAMAM \WIYHV R FXGYDWM D IIHG 1O Z KIEK QHZ IGHDV UHVHDUFK DQG VFKRDUAKLS IGXUWWK BDAQ) \R
WH HPHJHQFH R FUDRY IQQRYDWRY GDGHY DQG HQUHSUIHOHXWY 6-&(0 KDV D \WDAMRQ R
RUDQMQ] PDQ HYHON @H VP IQDY FRQHHGFHY ZROWKRSV DQG VP SRUXP V IRU
SXWXIW2 QH R \WH IOMBPXYDAHDW IV ,& 7( $0 WY \WH SOWRP R GHIEHIDW DQG QVFXW \KH
IQ6FLbQ:HIIIB7I-FKQR(BU\ \R FUMTXH WH SUREGP V' DQG VROMRQY 1O WWHVH VSKHUAV
HHSIQ) WV SHWSHAYH 1O PIQG  WH ,QMIDMRQDO &RQHHGFH IV D FRBWDO SOWRP  IRU WH
AWHP IODIRQ R NORZBGIH  IQCRYDIRYY - XQATXH FROFHSW DQG FR@ERDIRQ , EHMHYH \ RXQ)
UHVHDURKHWY GHVHYH VXFK RSSRUNQUIAY 1O WHUUVSHRYH [HTV |, Z MK HYHY RQH D VXFFHWIXO VDIH
DQG | XIMKCOFRQ HIHQFH DKHDG

OU$SEHW ' |6RXD
&KDILP DQ  $@HA GXFDMRQ 7 XMW

& 7($0 ,6 %6l



SULQFLSDO V OHVVDJH

$SWWH RAWHW , ZMK \R &RQIWDMOW WH WDP R 6-&(0 IRU
RUDQ} Q) \WH FROHMHQRH ,& 7( $0 7KH ZIGH VSHAWP R
\RSIEV \INHQ XS IRU\WH & RQHUHORH MDA\ XQGHU WH GRP DIV R
( QICHHUIQ) DQG 0 DQDIHP HOAMDV Z HODV 7 HAKQIFDO( GXFDMRQ KDV
JHQHDMG D WP DUDEBI UVSROM SIRVIAQ) D FRPSBW  GUUH
YIZ R 5 HHDUK 1Q WH HP HJIQ) DUDV 7 KH IO KWKOVHWIRQY DQG
GHEHDIRYY Z MgHAHG B\ \WH SDWFSDQN VKD@EH DQ HQUEKP HOW
WRQN)«WQ?XMWP@/ \RZ DUBV FXGMUH R, QORYDURQ
5 HVHDUFK

'U* 9 0XOXQG
3UGASDO
6-&(0 3DOKDU

&RQIHUHQFH 2UJDQL]LQJ &KDLU V OHVVDJH

$ YHY ZDP ZHBRP H \R DOWH SDMFASDQNV DW,& 7( $0 6W
-RKQ &R®UH R ( QIHHIQ) DQG 0 DQRIHP HQWD SUHP IHU 7 HFKQEFDO
, QAN KDV EHHQ D2 D\ V SIRDAIYH \R [P SDWKROME HGXFDURQ \R IW
EXGAQ HYIQHHY ZIWW P XAAVASEDY FXUWEXGP HP SKDUMQJ
H WD FXUIEXOU DQG FR FXUIEXOU DAYIWAY ([ FHGIFH 1Q DQ ZRWN
FDQ EH DFKIHYHG Z W X\ RWNEHAFDMRQ KDUG Z RN DQG SHYHYHUDGQRH
IRUOHRQ GDWIQ) : H DWs-&( 0 KDYHP DGH\KIY GRMP RXUP RWR
DQGRXUZD\ R @H IQHYHY MQI G DRIIW 1Q \WH FDP SXV FROMEXWMV \R
QXAUMUH WH \ RXQJ P IQeV 7KH KRDAF P XGAVASEDY HGXFDUWRQ R
6-&(0 LIV DSW DDQHG ZIW \WH 1 DWRQDO( GXFDUIRQ 3 RIRA
REMPIYH R UHVHDUFK DQG GHYHBSP HQAZ KIFK HP SKDMVHV UHVHDURK
DQG IQQRYDUIRQ WURXIK VBWKS  IGFXEDMRQ FHQUHY  \WFKCQR®J\
GHYHBSP HOMFHQUHY  J UHDWU IQGXWWY  DFDGHP IF @NDIHV DQG 1QMU
QWFSEDY UHVHDUFK IQFXAQI KXP DQWHY DQG VRAIDOVFIHQAH

7KH SDWRP IQUDWGE) 6-&( 0 IQWHIRP R ,& 7( $0 Z I@BURYIGH DQ RSSRUWNQW IRUBQ) \WMUP
UAVHDURK SOQQQJ IRUD VXMBICDE®! IXWYUH DQG EHWMULQYHVR HOALQ UMVHDUFK DQG HGXFDMRQ \R VSHHG
\WH WDQVIRP DIRQ ILRP D UHVRXUFH EDVHG R D NQRZ BIGIH EDVIG VRAHW , FRQJUIDXOW DO \WH
SDWASDQN DQG GHBU DMV DQG DWXUH \ RX \WDVW6 - &( 0 Z L@BURYIGH \WH EHVWDFDGHP LE DP EIDQFH LQ WH

IRPP H FKDQIHR! IGHDV SRIQVR YIHZ  IQVHQIRQY DQG IQQRYDMRQY WURXJ K KLY YILWWDGFRQ HIAGRH
' ULIBMK' HRBG!

+R &RP SX\WMU( QIIQHHUQ)
6-&(0 3DOKDU

MY P\ SBDVXUH \R Z HBRP H \ RX DOWR ,& 7( $0 FRQGXPWG E\
6-&( 0 3DOKDU 5HVHDUK IV D QHYHUHQAQ) SURFHW Z KIEK P DNHV
XV \KION DQG UHKIQN DERXVWKH XSCDID) W@ SURGXKFWVHYIEHY DQG
WRKQRBI\ ™ W IYHV XV RSSRIWQW W FROUEX\M R \KH

IRUIQMBIPXDCH FKDQI HV DQG P REIQ 1Q) \WH SOQQQ) H HIXWRQ DQG

DQG 0 DODIHP HOW 7KV SIRIWDP  IDVACDMY PDQ DFDGHP IE DOG
LQGXAWIDOSHRSG! \R QVFXW DQG VKDUH WHU IGHDV RQ YDURXY \RSIEV
\KDWVFRYHU Z HOHVMBEQVKHG UHVHDURK DIHQEDV DV Z HODV HP HJLQ)
MXHV 1Q WH \WRKQRBJ\ DADUH , FRQJUDMOW DOWH SDWMFASDON
DQG GHBUDMV DQG DWXUH \ RX WDW6-&( 0 Z @SURYIGH \WH EFMW
DFDGHP |E DP EIDQRH \R GHIEHDW RQ UAVHDURK 1Q \WH IIVMR W YILIDO

FRQHWHOFHY , KRSH \WWDWIKH UHVHDUFKHY DQG DXWRY/ Z IOFRQMEXWM
\WHUYDGDE®! YIHZ V DQG UHVHDUK Z RN

" U. MKRU5 DP EKDG

+R 0 HRKDQFDQ QIIGHHUQY
6-&(0 3DOKDU

& 7($0 694



OHVVDJH IURP &RPPLWWHH OHPEHUV IRGYLQ\WHU @R
RI —& 7($0

7KH WIRKQRBJ\  XVHG 1Q YDURXV IHTOV R VAHQRH DQG HQIIGHHUQ 1V DGYDGAQ) DD WHP HQGRXV SDFH HYHU
SDWIQ] G\ 7KHUH KDV EHHQ D VXUH 1Q WH XVDUH Rl LOMGQHWDQG WH VSHHG R WRKQREJ\ WDQVIHULY DWW

IDWMANZ H KDYH Z MIHWHG . HHSIQ) WLV SHYSHAIYH IO P 1OG \WH , QMEDMRCDCS: RQHUHOAH EHQI RUDQ] HG B\
6W-RKQ &R®BUH R ( QIIQHHIQ) DQG 0 DQDUHP HOMY D FRBRADOSOWRP IRUGWHP ICDIRQ R NCRZ BIGJH
LQORYDMRQY  XQTXH FRCFHSW DQG FRMERIMRY , RSIQH \WRVH \ RXQJ BAVHDUFKHY GHVHYH VXFK RSSRUMQUAY
1O WH UHDWG | HG DQG Z H WKWAKDW RX FDQ P DNH WKDSSHQ

OHZ VKHV o
" U0 HKP V6 HIDQ. @

3IRHARU

MIBGQEXCS DEDKDWMD=DIP 8 QYHWIW 7 XUNH\

* UHHMQIV

, IHHOKRQRUHG \R EH D SDWR KLY FRQIHUHQFH DV D P HP EHUR WH &RP P WH 7 KH , QMEODWIRQDOL RQYHUHQRH
EHQI RUDQ] HGE\ 6W- RKQ&RMUH R ( QIIQHHIQ) DQG0 DQDIHP HQAY D J UDWQUDIYH Z KIFK Z @R THUJ UDW
RSSRWMQUAV |RU\ RXQJ UAVHDUFKHLY 7 KH JRDAY \R EUQJ \RJHWHU D P XGVAVASEDY JURXS R DFDGHP IFIDQV
IURP DORYHU\WH Z R \R SUAVHOADQG H FKDQIH EUHDN WURXIK LGHDV UHDMGY \R \WHU UVSHRYH IIHTBY W
SURP RV \RS BIYHOUVHDURK DQG J®EDQ HV \WH TXDOV UAVHDUK 1Q JHQHUDO, Z MK \ RX DOWH EHVWRU\ RXU

HQG-DYRXWY/

;
'ugzwqmp(m@cyw«

' IHARUR © HSDUR HOAR , QMIDMRQDCS HOMRQY
8 QYHVWR $WG 5 RP DQAD

+ HMR

7KH ZR@ R UAVHDUK DQG GHYHBSP HQAY ERRP 1QJ 1Q WHVH WP HV Rl DGYDQPHG WIRKQRBJ\ , EHIHYH MY GXH
\R \KLY VKDUQ) DQG [P SDWQY R \KH NQRZ BIGI H \WDWKDV EURXI KWINH Z R \R J GEDD DIRQ R \MH HADEQKHG
NRZOGIH +HQFH ZH VKRX@ HQFRXUIH SUIRIWDP V DQG FRQIHHGAHY VXFK DV WLV \R FRQONEX\M \RZ DBV
VAHQFH DQG \WRKQR®J\  DQG VRFHW DV D ZKRBI WLV P\" SBDVXWH R IQYMW DOWH JUHDWVAHQIAN
DFDGHP LFIDQV \ RXQ) UMVHDUFKHY DQG AMGHQW 1URP - DORYHUWH Z R VR DWHQG \WH , QMIDMRQDCE: RQYHHGRH
\R EH KHG B\ 6W-RKQ &R®UH R ( QIIGHHIQ) DQISODQDJI—PI—QN?KH &RAHHAH SIRIDP  Z I@EH ERW
H AMQJ DQG JURXQG EUHDNQJ 1QIW Z IGH UDQIIQJ DQG P X@AVASEDY FROMOW

UHMZ VKHV
0V -HQQIHU6 5XPDR
$\WMBOM IFH 3 UMGHQN
&@Dmxmmvmwwamwv

* UHMQIV

7KHZQM.<IJMRQJO&RQI-U-Q:H RQ 7UHQGV 1Q ( QIQHHIQI  $SSTHG 6 FAIHQRHV DQG 0 DQDIHP HQW ,& 7( $0
IV DQ H FHOQAIQUIDIYH XQGHWINHQ B\ 6 W- RKQ &RBUH R ( QI IOHHUIQ] DQBO[I;DJI—PI—Q/\XRGDGRQ

\WH FX@UH R QHZ. QVFRYHUHY DQG GHVLIQV \KDWZ I@EUQ IQQRYDWYH FKDQJ HV \KURXI KRXWAH Z R , FHIBIQD

EHOHYH WDWKH FRQHUHQFH Z RXG KHS \WH SDIMFLSDON R DWIP IOV \KH QWY WHQGY DSSULFDMEQG

WMWQMWZR@@W SRMRQ\WHP \R EUQJ IRW QHZ IGHDV IXH@Q JURZ \K DW

IOMEDIRDOABIYHO
© W EMVWZ IVKHV \R DOWH\MDP P HP EHLY DQG SDUMFISDQWV R \WH FRQHUHQAH
0V $XQD. XP DU

* HHD DI HU
SQQHJ%I}H QMU / \@

& 7($0 ,6 %6l



* UHMQIV

7KH FRQHHQAH IV DQ IQMEODIRDOSOMRP IRUVKDUQ) DQG UHYIHZIQ) QHZ  SHWSHRAIYHY 1Q WH DUHDV R
6FI1-Q:I-|IIIIS7I-FKQ?CRJ\ zmmDQARtPLQJ FROM W, WILYHV P H [P P HQUH SBDVXUH R NQRZ \KDW6 W - RKQ
&ROGUH R ( QJOHHIQ) DQG 0 DQDIHP HOALY RUDA] 1Q) , QMIDMRQDOS RIHUHQRH RQ 27 WHQGV [1Q ( QIQHHUQ]
$ SSOHG 6 FAIHGFHV DQG 0 DCDIHP HOW,& 7( $0 3, EHHYH,& 7( $0 IV JRQ) R EH \WH FRQHUWHGFH
\R SURYICH RSSRWQUAV |RUSURHWIRQDY  UHVHDUFKHY DQG VWHGHQW DURXQG \WH J&EH \R VKDUH DQG H SUAW
WHUYIHZ V RQ WH UHFHOWHAHQME DOG \WFKQRBJIFDOGHYHBSP HOW , DP VXUH \WDWWH LOMDPRQ DP RQJ
SDWFISDQN DQG IQMIDIRQD® UHQRZ QHG FRXQMEDW ZI@JR D BQ ZD 1Q NQRZBIGIH VKDUQI \R KHS
VRAHW \R JURZ DQG FRP SHWM J GEDD
0\ EHVWZ IVKHV \R DOKH \WWDP P HP EHWY DQG SDFLSDQN Rl \IH FRQIHUHGFH

0 U$P V$ IRD
8&3% 6 KDUHNKDQE\ %l 3 3$5,%$6

* UHMQIV

7KH FXUHQARHQG IV R G MY DURQ KDV GG \R WH FUDIRQ R QHZ URBN  YDUHG WSHV R RUDQ] DURQY DQG

P RGHD VHARY R WH SUHVHOMRQRP\ |, IlWP ® EHOHYH \KDWMKH 2, QMIDMRQDO& RQHUHQAH RQ 7 UGV 1Q
( QIOHHIQ)  $SSMHG 6 AHQAHV DQG 0 DQDIHP HOW,& 7( $0 V' JRQJ \R EH WH FRQHUHQRH \R SURVIGH
RSSRUMQUAY IRUSURHWIRCD®  UHVHDUFKHWY DQG VWXGHQW DFUIRW \WH Z R \R VKDUH DQG H SURW \WHUYIHZ V
RQ WH FXUHOMHQGY % UWDVRQDEG! DWXP SWRQ , RSIH WDW6BW - RKQ &R®UH R ( QIIQHHUQ) DQG
0 DQDIHP HOWZ LOVXUHO EH RQH R \WRVH DFDGHP LE IOAMAY FRP P IWHG \R EXLTIQ) D EFWHUUHVHDURK. RUHQMNG
Z R IRUDD7 KH FRQHHQAH2,& 7( $0 3 Z1@7 RIN DV D FDBOVWRUWKH VDP H

, Z VK DOKH EMVWR \H RU DQJ IQJ WDP  DQG \WHUMGQFHH HQGHDYRXWY

0 U* RSDODR $ P XCDOSD®
+HDG 5IWN  &RP P HFIDGROIP V

5 HIDQFH* HHDQQUXWDGQFH &R/ & ,QAD

' HDUS©

MY P\ SBDVXUH \R LOQMDPZ W J UDWHHQMN DFDGHP IFIDQV \ RXQ) UAVHDUFKHY  EXVIQHW GHBU DWWV DQG
AMGHQN DRIRW \KH Z RUG R DIWQG \KH QMQWRQFUGHRWWLQ(Q]W $ SSOHG 6 FIHQFHV
DQG 0 DQDIHP HOW,& 7($0  ,& 7( $0 FRQI—U-Q:HWDLH-I\/EQIQAJIQ/\LQR UHFHQAURVHDURK. DQG FX\WNIY
I—GJH\hFKQ?(RJll—NZKlFKJDQJLPPI—QA—IIQMH—NV\ZBM FRBWDCODQG H XEHDQASUHVHQFH Rl DGHSW \ RXQJ
DQG EUGDONHVHDUFKHY EXVIGHW GHBUDMY VWGHON DQGJDD]\ R IQMBPXDY 7 KH SYRBCREMPRYH R \KH
SUHVHON& 7( $0 FROHUIHGAH IV \R EUQ) \RJHWHU D P XGVAVASEDY JURXS R VAHQWAV ILRP  DORYHU\WH
Z R \R SUVHOADQG H FKDQIH SDW EWDNQ) IGHDV UHDWMG \R UVHDUFK |, WSURP RIMV \RS GIYHOUMVHDUFK DQG \R
JBEDQ H \WH TXDAWV UAVHDUK 1Q JHQHIDO 7KXV P DNHV QVFXWIRQY  SUHVHORMRQY P R

FRP SHMYH DQG [RPXVHV \KH DIRIQIRO RQ WH UHFHQARXWBIQAQ) DRKIHYHP HQW 1Q \WH IIHG R ( QIIQHHUQ)
$ SSOHG 6 FAIHQFHV DQG 0 DQDUHP HOW, @RN IRZ DG \R DQ H FHGIOAP HA Z W J WDW/HHQONAV ILRP - GLLIHWQW
FRXQMIHV DURXQG \WWH Z R DQG VKDUQJ QHZ DQG H] M) URVHDUK

- W EHWWZ VKAV

0 U9ICRG* DX\WP
6 HQRU7 HFKQR®J\ $ UFKIWFW
&RIQ] DOV HFKQRB®J\ 6 ROMRQY ,QAD

* UMV

MLV DQ KRQRXUIRUP H \R EH D SDWAR WH \ANQMQJMQJO&RQHHQFHRQ?WLQ(QJIQNQ] $SSMHG
6 FAIHQFHV DQG 0 DQDIHP HQWZ KIEK Z IOEH KRAWMG DWB- &( 0 3 DOKDU 7KH SUAVHQAIQMEDMRCDORRQ HUHQFH

W EH RUDQIHGE\ 6-&( 0 LV D JUHDWNQWWH Z KIFK RITHY VHYHIDORSSRWQWAY \R \ RXQJ P 106GV \WYGHONV
EXGCAQ) UHVHDUFKHY VRKROW/ VAHQWANV DQG DFDGHP IHDQV |RUSURIHVMRCQDOCHYHBSP HON, H SUHW J UDIWYGH
WmﬁERLJIIJlIQJ\hDD |ROMHUMOFHH HIRW |, Z WK D@KH ERVWRUD J UDQG VXFFHW R \WWH VDIG FRQIHUHCAH

' U 3UDWIS 6 RQDYDCH
Y\ IHRRU
- DBKDQG&RBUHR ( QIQHHIY ,QAD

& 7($0 ,6 %6l



* UHMQIV

, IHHOKRGRXUHG \R EH D SDWAR \KIY FRQIHUHQFH DV D P HP EHUR! \KH , QMIDMRQDOS GYVRY & RP P MkH  7KH

| QMIDMRCDOS RYHUHGAH RUDQ] HG B\ 6 W- RKQ &R®UH R ( QIICHHUQ) DQG 0 DU HP HOAL D J UHDWQUDIWH

ZKIEK RIHY J UDWRSSRUNQUIAY TRUN RXQ) UAVHDUFKHLY  SIRIFVWMRQDY AXGHQW DQG DOSDWMASDON 7 KH SUP H

REMPAYH R WH ,& 7( $0 FRQHUHQAH IV W EUQ) \RIHWHU EXGAQ) UMHDURKHY DFDGHP IFIDQV  DRIRW \KH

Z R \R SUHVHOADQG LOMIDPWEUHDN WURXJ K. IGHDV UHDMZ) \R WH UHVHDURK DUHDV |, KRSH IWZ LOBDG \R RS BIYHO
UHVHDURK DQG TXDOWV WVHDURK 1Q JHQHUDO 7 KXV IMZ IOHCKDQFH QVFXWIRQY SUAVHQIMRQY J RED® FRP SHIMYH

DQG IRFXV WH DIWHQIRQ RQ WH UHFHOARXWMBQAQ) DRKIHYHP HQW 1Q \KH VSKHH R ( QIIQHHUQ)  $SSTHG

6 FLHQFHV DQG 0 DCDIHP HQW, Z MK \ RX D@XH EHVWRU\ RXUHQGHDYRXW

0 U <RIHVK 3 DQVDP EDO
6U0 DCDIHU

5 HIDQFH , QOAMUHV / \@
,QaD

- DUP JUHMQIV R HYHY RQH

DP YHY GHIIKWG \R FRQIUDWMOW DQG DSSUHFIDWM \WH 6 W- RKQ &RBUH R ( QIIGHHUQ) DQG 0 DQDIHP HQW
3 DOKDUO DKDUDVKWD [Q RUDQ] Q) \KH QMQJNZQID&RQI—U—QZHRQHH-@JKQ(Q]WUQ] $ SSOHG 6 AHGAHV
DQGO DQDUHP HQW,& 7( $0 RQ$SUO W W WY FRQHUHQRH Z LOEH IQRWP DIYH P HP RUDE®!
DQGSLR@(HMHlRUSNMSDQNDQGm\HRLZDLGlRUVHDHFRQMXFWH \WFKQREBJ LFDOIQQRYDMRQY \WDWUHVX@V
IRP \ RXUGHZRINQ) DQG GVFXWIRQY , DOR RSIQH \KDMKLY FRQHHQAH Z RXG LQGXFH IQQRYDIYH
IGHDV DPRQ) WH SDWFISDQN SDYIQJ ZD\V IRUQZ IQMHQIRQY DQG QHZ WRKQRBIIHY 1Q WH ( QJIGHHUQY
VHRARY
, Z VK DOKH GHBUI DV DQG SDWFLSDQW D JUHDWIP H DV - &( 0 3 DOKDU

' U6 0 IEKDHO

' HDQR $FDGHP IEV

' 0, 6W- RKQWH %DSWAS QYHWAW
0 DDZL

* UHMQIV

7 KH IQMEDIRDOFRQYHHGRH RUDQ] HG B\ 6W- RKQ&RBUH R ( QIIQHHUQ) DQG 0 DQDIHP HOAY D SDMWRP IRU
\WH SUHVHOBMRQ R BHFHOADGYDQAHP HOWV DQG UAVFDURK Z RUW 1Q \WH IIHG R WFKQRBJ\ 7 KH FRQHUHQFH Z 1O
EUQ) \WIHKHUGDAQ! UMHDURKHY HQIIGHAY DFDGHP IFIDQV SIRHWIRQDY VWHGHQON DQG VAHQINAW 1Q \WH
GRP DIQ R IQMHVADFIRW WH QDIRQ 7KH \WHP H R \WH FROIHUIHQFH Z LOFRQUEX\M R Z IGHU RQ
HP HUIQ) WHQGV LQ WIFKCR®J\ , \KDQN WH RUDQ] LQJ FRP P 0WH \MFKQIEDGFRP P Wik DQG UHHUHV Z KR KDYH
SXWJIUDWHIRW \R P D\H WLV FRQHMHQRH VXFFHWIXO 0\ MIQFHUH WDQW \R DOWH SDWFSDQN R KLY

FRQHWHQFH Z KRVH NHHQ IQMUHVAZ IQKHS 1Q EXITIQ) D SRZ HUXAXUMUH \WURXJ K \MPKQRE LEDACQCRYDIRQY
© K EHVAAZ MKHV

' U 6 DWK 7 DQDYDCH
$WIMBQAB IRHWRU

&RBUHR ( QI IQHHUQ
%[quggmqymmxvelrwqu DQG 7 HAKQRBJ\

* UMV

MILYHV P H [P P HQVH SBDVXUH R NGRZ \WDW6 W- RKQ & RBUH R ( QIICHHUQ) DQG 0 DQDIHP HQAY RUDQ] 1QJ
DQ , QMODMRDO& RIHIHGRH RQ 7UHQGV 1Q ( QICHHIQ)  $SSIHG 6 FIHGAHY DQG 0 DQDIHP HQW & 7($0 1Q
DWRADIRQ Z W ) RXP IRU, QMEVASEDY 5 HVHDUK 1Q 6 FIHGFH DQG 7HKQRBJ\ ) ,567 ROSSUO W W
D3 DOKDU 0 DKDUVKWD 7 KH DSSTFDMRQY R DQ. DGYDQFHG VAHQRH DQG HQIIQHHUQ) LV \R | DFLOIAM WH
QZ)\J!RQIRUIWVFLL—QMF IZX}B\A;FKQ?(BULFDOGN—KB?SPI—QN 7KH S H
IRUH GWHP ICDIRQ R BDAQ) HGIH UAVHDURK 1Q 7 UHQGV 1Q ( QIIGHHUQ) $ SSTHG 6 AHQEHY DQG
ODQ)JI—PI—QN$@M—|EI—MAW\M—|RUJDQ.}IQJ\M]3 \KH SDWFLSDON | ROWHUMGFHIH HQGHDYRXW

' U5 9 3DDQYHO
$WRFDM3WRHWRU  +HDGR ' HSDWW HQW
6 KDUED 8 QYHWAW
8] EHNMBQ

& 7($0 ,6 %6l



+ H®R

DP YHU KDSS\ \R QRW \KDW6-&( 0 IV RUDQMQI DQ QMQJM@O&RQM@HRQ?WQNQ(QJW
$SSOHG 6 FHQFHV DQG 0 DQDIHP HQW 7KH BHFHOMUHMVFDUKV PDCH B\ 3URHWRY 6 FKRDWY R \MFKQEDO
XQYHYMHV Z RXG EH D YIWDO HDWIRUGRYHOYLHZ V 1Q WWH UMVSHRAIYH GRP DIQV ,WZ LOKRSHX@® RIIHUIUK DQG
LQFMYH YIMRQ DQG DGG D GHZ P XGV \R WH SURFHW R SURGXPIRQ IO WH FRXQWM DQG DEWRDG 1 HZ

FKDSWUR NQRZ BIGIH Z RX@ VHWSURP IMQJ WHQG \R \WH RQIRQJ UMVHDURKHY 1Q WH 1LIHG R DFDGHP ID RQ VXFK
EURDG FDQYDV DQG YDWWFDBV

, \WDQNWH RUDQJ IQJ WDP |RUD@XH VIGFHUH HIRW DQG Z IVK WD J UDQG VXFFHW

' UsDQRWK : DOH
$WIMBIQ/B IRHWRU
1 DURQDCB QYHWAW R 6 FIHQFH DQG 7HRKQR®RI\ 2 P DQ

* UHHMQIV

7KH ZRW R \WFKQREJ\ IV DGYDQAIQ) DWD IDWSDFH 7KH , QMIDMRQDOS RIHWHQAH R EH RUDQI HG B\ 6W
-RKQ &R®UH R ( QIIQHHIQ) DQG 0 DQDIHP HQMY D JUDWMQUDWH Z KIEK Z LORITHU JUHDWRSSRUINQUHY 1RU
\ RXQJ UAVHDURKHWY 7 KH GYHWH QVASEHV \R Z KIEK WH FRQHUHQRH FDMY KDV P DGH D EHHEH R| UAVFDUFKHLY
W WH FRQHHQFH 7KH FROHHQRH ZIO@ SURYIGH DQ H FHBIQVSOWRP IRU GHYHBSIQ) QHZ IGHDV DQG
WRKQRBJIEV , DP FRQIGHQMKDWEYHY GHBUDW Z @I DIQ NQRZ BIGIH R VRP HKIQ) QHZ DQG \INH EDFN Z W
KIP KHUDQ LQVSILDMRQ \R H, FHOIQ WHUSUR FVMRCDOGHYHBSP HQW, H SUMW JUDWXGH \R \WH RUDQ] IQ) \MDP
|RUD@AH HIRW DQG Z VK WD@KH VXFFHW

0V 6QHKD' HVDL
6 R\EDUH ( QIIGHHU
1RZD V/DERUDQG: HIDW' IWWHARDM 1 RZD

" HDU& R®DIXHV

WLV DQ KRQRXUIRUP H \R EH D SDWR WH W QMEDIRQDO& RIHHGAH RQ 7UHQGV 1Q ( QIIQHHUIQ)  $SSTHG

6 AHQFHV DQG 0 DQDIHP HQWZ KIEK Z L@EH KRAMG LQ 3 DOKDU 7KLY FRIHUHQRH KDV D Z IGH VHBIRIRQ Rl KLIK®

IQMDAYH Z I\ UMHDUFKHY DERHWHY B\ SURHWIRQD® VKDUQ) \WHUP RMIHFHOANQRZ BIGIH DQG

H SHUHQFH DQG SUAVHQBMRQY IURP HAVRY R SUMVMILRXV IRXLEDY $ Z HOFKRVHQ LOMIDMRCDA DFXAV KDV SXW
\RJ HWHUD FRP SUHKHQUYH IOMEVASEDY FXWEXGP \KDWZ IOEH SUMVHOMG , DP FRQIGHQAKDWRUDP EMRXV

SIRHWRQDY WLV EHDXWXCHYHOWZ IOEH IXQR! IQVSILDIRQ DQG \WH HAWIEQKP HOAR Q7 WHDMRQUKISY \WDWZ L@
GDG\R BQJ WP DQG EHQH IFIDGFR RSHUIMRQ |RUWH EHQHIWR VRAEW

YHWZ VKRV

0V 3XQHBIHPD
3 URWPND DQDIHU
$FRXUHS, 3YW\8 ,QaD

* UHHMQIV

, DP H \WHP HO KDSS\ R EH D SDIWR WLV IQQRYDWYH FRQIHUHQFH FRQGXPIMG B\ 6 W- RKQ&RMUH R ( QIIQHHUQ
DQG 0 DQDIHP HQWV6-&( 0 7 KH LOMEODURGDOFRQHIHORH RUDQ) HGE\ 6-&( 0 NDJLLLU/\@MNHZKLFKZL@
EUQ \RIHWHU DOWH DFDGHP IFDQV UAVFDUK VKRDWY  IQGXAWIDOAV.  SIRHWIRCDY DQG AWMGHQW [URP
QLUHHOABFDIRYY 6 XFK FRQHUHQRHV EUQ) W \WH [URQAD Z HDGK Rl NQRZ BIGIH DQG H SHWWH  DQG HQKDQRH
VN DQG OWQMQRZ BIGIH R WH UAVHDUFKHY |, Z MK \ RX D@XH EHVWRU\ RXUHQGHDYRWY/

" U* XOXQ. XXEDFDN

3IRHARU
$CDERA 8 QYHWAW 7 XUNH,

& 7($0 ,6 %6l



+ H® DO

, QWKLY IDWASDFHG Z R R HYHURKDQILQ) \WFKQRBJ\ IV P DQEDWRY |IRUWH DFDGHP IE IQAMARQY \R EH FEVHO

DO QHG Z MW UHAVHDURK DQG GHYHBSP HQW + HOFH  VXFK FRQHUHQFHY DU R KXJH [P SRWIGFH ,\WJILYHV P H

IP P HQMH S®DVXWH R EH WD&GZN«WNFMM—PFGFRQWRQ?LH—QNIQ(Q]IQW $SSMHG

6 AHQFHV DQG 0 DQDIHP HQW7 KH FRQIHUHQFH HQKDGQRHY NH GRM - UHVHDURK SDSHLY DQG SUMVHQIMROY Z W ERK

\WH DFDGHP IF DQG IQGXANDOVAHQME VAWIRQY |, HOUH® DQIASDW DQ H FHBIQVP HAY Z W EU@DON
%wlwp QLIHHQAZ DOV DURXQG \WH Z RS DQG VKDUQ) QHZ DQG H, AMQI UHVXAV 1Q WH VDIG I IHGV

3R USE[ . KDY
gwgngRUFa QRLPD\I!RQ?I—FKQRRJ\
9867 6(), (' 236 *5.7(: 9LM\gDP 86$

" HDUS HDGEHY/

7KH Z R R VAHQRH DQG WIRKQR®J\ IV FKDQIIQ) DQG DGYDQRIQ) DWAH IDWMSDFH |, WKDV FKDQI HG \KH YHUY
IDFH R DOVSKHIAV R @H 7KH , QMODWRQDOS: RJHHQRH \R EH RUDQ] HG B\ 6-&( 0 IV D JUDWQWDIWH Z KIFK
RIHY P\UDG RSSRWQWA W \RXQ) PIQGY WMGHON EXGAQ) WMDUKHY VRKRODY VAHQNMW DQG
DFDGHP IFIDQV 1RU FDUHHU DQG SURHWIRQDOGHYHBSP HQW ,WZ I@SDYH WH ZD\ \R DQ H FHBIOASOWRP IRU
GHYHBSIQ) QHZ IGHDV DQG \WWRKQRBJIHV |, DP VXUH WDWHYHW GHBU DM Z L@ DIQ NQRZ BIGIH R VRP HKIQ) QHZ
DQG \BNH EDFN Z W KIP KHUDQ IQVSIWMIRO \R H FHOQ WHUIIHGY , H SUAW P\ GHHS VHOVH R JUDIWXGH \R \WH
RUDQ Q) WDP IRUBNQ) VIGFHUH HIRW , Z MK D@XH EHVWRUD JUDQG VXFPHW R \WH VDIG FRQIHUHQFH

- W EHVWHI DBV

0 U $N<IBMWK 6 KDUWP D

" HIYHY 3 URWRW [ HEXYH
%0 86$

& 7($0 ,6 %6l



7WDFN  &RP SXWU( QI L.OHHUIQI DOG ,QIRWP DARQ 7 HFKQR®RJ\

$ JUFXAXWDO6 XSS® 6\ VWP Z W 3HP MRQHG 1 HE RNV WILRXIK +\ SHUBIGI HU
) P HZ RN

%KDJ\ DWKUH 5 DR 1 INKIG6 DEH 6 KDUDQO XU . DODQL3 DP SDW& DU

$ EVAADFW ( YHU VXFRHVWIXOIDUWP HUQHHGV \R EH 1DP IaDUZ W \WH GHIFDM EDDQRH EHE HHQ SURGXRIRQ DQG
QAVWIEXUIRQ 7 KH IQRUP DIRQ \WDWIKH DJ UEX@MUDOQHE RN RITHY 1V WUHG IOR SURIMIE®! GHRMRQY RQD Z KHQ
HIFHQ® P DQDIHG DQG P RQWUHG & XUWHQADGYDQRHV 1Q GDVB P DD HP HQADUH P DNQJ 6 P DWY DUP 1Q) J URZ
SRQFQID® DV CDW KDV EHFRP H \WH N\ HBP HOMQ P RGHD DIUEXGHUH \R KHS SURGXFHY Z MW FUMFDO
GHAMRQ P DNQJ 7 KH FXUHQADI UEX@MUDO/XSS® FKDIO IV D FHOADD HG VA MP WWDWKDV P DQ. MVXHV UHDWMG \R
LOMIUW WDFNQI DQG RUDQ] Q) \WH WDQUDRIRQY 7 KHUH IV @FN R WKWWDQG WDQVSDUHQR, 1Q WH VXSSO FKDIQ
ZKIEK BDGV \R ILIHIXOWEN 1Q WH P SBP HQBMRQ R VFKHP HV 7 KH FRQUXP HY GRXEWKH TXDOW R \WH IRRG
VXSSOHG R \WHP  DQG \WH IDUP HY  Z KRBVDBLY DUH DIIHAMG B\ \WH SD\ P HQAIUDXGV B\ \KH P IGEBP HQ $V ZH
NQRZ \KDWERWK %AWRIQ DQG ( \WHUHXP DUH SXEQE EGFNFKDIQ QHE RUN WDWAYHY  SHHUKDV R J R \KURXI K HYHUY
Z KIEK BNV SOFH 1Q WH QHERIN 1Q VXFK FDVIV \WH FRQIGHQIDOV RN \WH GHDOFDQ EHFRP H YRG
DQG HYHY VIQ) Bl BIGI HURQ WH QHE RIN JHW XSEDWMG DERXVWKH \BZR SDWV GHDCDQG FDQ JHWIKH IQWIKW R \KH
WDQVDRIRQ FRP SBMWG ,Q RUGHU\R DYRG WHVH ILUHI XOUMAY DQG MXHY ZH KDYH FRP H XS Z W D FRP SDFW
VWP ZKIEK ZIOFHDW D VHEXUH VXSSO FKDIQ 7KLY $ SSTFDMRQ Z LOSURYICH LQIRWP DURQ RQ DI UEXGMUDO
SUIRGXFW D@®Z WH ABN-KRTHY \R FRQGHPWSUYDWO RYHUWH QHE RN DQG | DFOIM \WHP \R FRQGXPAGLLHRW
WDQVDRIRQY Z WY HDFK RNHU

. HZRWGV %BANFKDIQ +\ SH®IGIHUIDEUWE $JUEXGMUDA5 XSSO FKDIQ & RQVHQVXV 3 HIPP MMRQHG 1 HE RUN

92&%$0%,/ 9RIFHYDVHG( P DIC6\ WMP
3 DQNDM XQHNHU 5 WVK 3 RADICH 0 DKDONVKP L3 KDGHVDL 7 DQXVKULYKXUXN DQG 7DQP D 3 DUD

$ EVWDFW ' HYHBSIQ) D YRIFH EDVHG HP DOV VWP SUP DUD \R KHS SHRSG! Z W WHDAQ) SUREGP V VR \KH
FDQ DFFHW HP DIAQ D VHDP BW ZD\ $BQ) Z W SIRVIAQ) HDW  DQG HILEHQAXVH R P DOMHYIEHY \WH A VWP
Z IGDOR UHGXFH \WH IXQRIRQ Rl WH S\A FKRBJ IFDCHBP HOAZ KH J UDSKIFDCSHW/RQ IQMUDFH R \KLY WIFKQTXH KDV
EHHO \MNG DQG 1Q FRP SDIVRQ Z WK WH KMRUED® WDFKDE®! P DIOV WP IQMUDFH 7 KH LOMIDM Z LODIG
IURP ~ VXFK IOMUDFH $Q P SRAMUQMDRRU\R EH FROVGHUHG 1Q GHYHBSIQ) WLV SIRFHW IV WDWXVHY R KLY
SRIWDP GR QRAKDYH \WH EDVIE NQRZ ®IGJ H DERXVWKEH NH ERDUGS VKRWRXW XVHG DQG Z KHUH WH NH\ V DUH XVHG
$OWH IXQRIRQY \WDWZ IOFEH XVHG 1Q WLV SURFHW VKRXG EH WP SBI P RX\VH FEEN IXQRIRQY \WDWP DNH \KH
VAP YHY XVHIXO 7KLY VI SURSRVHV D Z HESDIH GHWVLI QHG VSHALLED® |IRUG VB LIE RUSHRS®I Z W
QUIEX@AV 7KLY DSSTFDMRQ SURYIGHV D YREH P HADIIQ) VHYIEH SUP DUD \KDADGZ V \WHP \R EURZ VH DQG
VHQG HP D WHP VHOHV  Z RXWDQ. VXSHYIMRQ 8 VHY VKRXG XVH VSHALIE NH Z RBV \KDAMFDQ SHURWP
VSHFALLIE DAMRQY HJ 5HDG 6HQG : UMM ( P DIO$ GAHW %RRN HW 7KLY ( P DIOSIRIDP FDQ XVHG B\ LaWMUDM
SHRS®! R DFFAW HP DI HDVI® DQG HIHAIYHO

. HZRWGV 9RFH ¥DOWG ( PDICG\WMP $3, ,@MDR ' \MB[ ID

HEVIW $ QDO VHU
9 ICHHWA HU $ EKIVKHN - RWKL 9 IVKDN. RCHWIXU . DODCL3 DP SDWZ DU

$ EVWDFW 7 KH EHVWP DU VWDWU\ 1RUN RXUBXMIGHW IV VR REVHLYH \ RXUZ HEVWM WDITLE © HEVIWM WD LE 1Y/
IP SRMIQAIRUP DQ. WHDVRQY 7KH P RUH SHRS®! YIMW RXUVIW  \WH EHWUZ LO@EH WH DUYDOUDM R SRIMQIDO
PXMRP HY 0 RUH Z HEVWW WDITIE FDQ JURZ \ RAUBXVIGHW H SDQG\ RXUSUIRGXPWIEH RSHQ P RUH GFDURQY DG
GHYHBS P RH VHYIEHV DQG SIRGXPW : HE DQDOWFV IV DCDOMQ) \WH EHKDYIRXUR YMMVRY \R D Z HEVM

$ CDOWEYV SOWRLP V P HDVXUH DRYIW DQG EHKDYIRXURQ D ZHEVMM IRUH DP S® KRZ P DQ. XVHY YMWKRZ

QY WH WD\ KRZ PDQ SDUHV\KMH YMWZ KIEK SDIHV WH YIMWDQG Z KHWHUWH DUIYH B\ IR®Z IQ) D &N
RUCRWIBMQHWHY XVH Z HE DQDOWRY SOMRIP VR P HDVXUH DQG EHQFKP DUN VW SHURUP DQRH DQG \R GRN DW
. A 3HURP DCFH ,QAEDRY WDWGAYH WHU BEXMGQHW  VXFK DV SXUFKDVH FRQYHWRQ DW 7KH

SURYIGHV XVHY Z W D WDQIH R VXFK THDWUHV 7 KH DSSTFDMRQ SURYIGHY WH GHYHBSHLY Z MY DQDOWFDORRY
VXFK DV 6(2 VXJIHAIRY/ HP DODX\RP DIRQ FRQRBI HURU UFREQI VWP DS FKHANHU &63 YIRDURQ
UHFREHU HW Z W GHVBIBIG UHSRW Z KIEK IQFOIGH JUDSKV DQG 1L XUHV DERXVINH GIQIWW R P H VSHQASHUYIMW
QXP EHUR SDJHV SHUYIMWHE \R YIVXD( H DQG KHS [P SURYH WH \BL HAZ HEVIWM

. HZRWGV 3IQIHY 6(2 6HDUK ( QIQH2 SWP I DIRQ &63 &RQMOM HEXUWV 3R $QDOWV

& 7($0 ,6 %6l



6L1Q/ DQIXDJIH 7 IDQVAMWRU
0 KLU+ DVIQNDU + DU - DIQ 5 MIQO0 HQH HV 6 RKDP + DOWNDU 6 KDP VXGAQ. KDQ

$EVADFWS 6X0YH GRQH B\ WH : RWG +HDWK 2 UDQ] DIRQ : +2 \KRZV \KDADERYH P LGRQ SHRSO
DARW WH Z R KDYH KHDUQ) ®W \WDWDGGV XS\RRYHU R WHZ RV SRSXOMRQ R ZKRP P I@RQ DA
7KHUH DU RQD DERXW  FHUMHG VLJ Q OQIXDUH IQMSUHMY 1Q ,QAD IRUD GHDI SRSXOMRQ R DURXQG
PIORY : MY \WHVH ABIJHUQ) SURSRMRQY WH GHHG IRUD WIRKQRBJ\™ WK I DRIV FRP P XQEDRQ EHE HHQ
DEGIG DOG VSHHK KHDUQ) [P SDIWHG SHRS®! IV FUMFDO 7KH P RIYH R \WH Z RUN IV \R GAVQ DQG P SBP HQAD
UHDOWP H 6 LJQ/ DQIXDIH WDQUDWRUM VAP 2 XUV P SURP IVHV IR NHHS VHEXUH FRP P XQEDRQ DQG MKVHV
0 DFKICH / HDIQQJ DQG' HHS / HDUIQ) P RGHY R WDQVIRWP LI Q @QIXDIH W VSHHRK DQG \M W7 KLY WRKQTXH
HIP [CDMV WH UHTXIUHP HQARUDQ LOMSUMU DOG IMDOR HIP LQDWN WH QHFHWAWY | RUMDGMRCDCSHQ DOG SDSHU
P HWRGV 7KL DSSTFDMRO DX\WP DMV FRP P XQEDURQ DQG DAVIDWA \WH GLIEEXEMV IDFHG B\ GHDI SHRS®! RU
\WRVH ZKR DUH KDUG R KFDUQJ  7KH SURSRVHG VA VP XVHV & RQYROMRQDOTL HXUDOL HERIN 0 RELG
. 11 DORUAP V\RIGHQM DQG DD WH JHMUHY  7KH RSWP [} HG P RGHOZ KHQ WMMG RYHUD P HP RV HILFIHQW

ZHE ElRZVHU SIRYIGHV DQ DFFXUDR R R DFFXIDM UHFRIQURQ ZKIFK ZIO® KHS WHGXFH \WH
FRP P XQFDIRQ.J DS DQG \BNH GRZ Q WH EDWFDGHV R FRP P XQEDIRQ

. HZRWGV 7WDQMHU GDWQIQ) OREIG 1HW . 11 FOWILHU 1 HXWO GHERW 7HQRUGZ M 5 HDOWP H
WDQVD\RU

7HQQLY * DP H&RQWRMIG 8 VIQJ * HVWMUH 5 HFRJ QMRQ
" ISW. XODUWYL 0 DKIMKDVUHH 6 DNWKINXP DU 9 LJ CHWK 0 XEDIDU 0 DVRRGD 0 RGDN

$ EVADFW+ XP DQ & RP SXWU,QMDRIRQ +&, IV \WH WXG Z KIEK IRFXVHV RQWH XVH R FRP SXWUWMFKQREJ\

LOMUDFHV 1Q CDMDAQMDAIRQ EHE HHQ KXP DQV DQG FRP SXWMY 7KLY Q7 DQGHP HULQ) IIHGR! + &, KDV
IRXQG W ZD\ 1Q RXUGDI® @H KHSIQJ XV 1O DXRP DU RXUEDVIE DRIYIMV + &, DOR LOFOGHY YDURXV [HTV
@H+5, +XPDQ5RERNQMDAIRY DQG+0, +XP DQ O DFKICH ,QMDRIRY 7KLY SDSHUDWHP SW \R FRP EICH
\WH FDSDEIOM R +&, DQG JHWMUH WFRIQUIRQ IQ WH IIHG R 3& SHWRCDOFRP SXWU JDP IQ) 7KLY SDSHU
DWHP SW \R H| S&UH \WH FDSDEIDIMV R + &, DQG J HANUH UHFRIQURQ IO WH IIHG R JDP IQ) * HMUH UHFRIQUIRQ
DV DQ LOSXWP HIKDQIE KDV EHHQ H| SRUHG SUDRIFD@M DQG WHRUAFD® 1Q D YDUHW R DSSURDFKHV GHSHQAQ) RQ
\WH XVH FDVH DQG WH GRP DIQ1Q Z KIEK W EHQJ DSSTHG : WK KLY SURMPWZ H Z VK \R H SBUH \H FDSDELQIHV
R +&, [QWH IHG R JHWMH FROWR®IG JOP [Q) +&, IQ WH IIHG R 3& JDP1Q) KHSV JDP HY H SHIHQAH
JHAXUH FROAROZ MRXAWKH XVH R DO DAAMRCDOKDUE DUH RKHU\WWDQ D WBQEDG ZHEFDP 7KLY SURVFW
SURSRVHVD ' 7HQQV JDP H Z KIFK Z LOEH FROARMIG XMQJ JHMUH UHFRI QUIRQ

. HZRWGV * DPH' HYHBSP HON&RP SXWMU9 IMRQ * HMMUH 5 HFRIQURQ ,P DIH 3 (RFHWIQJ

6SIQ7TRS$5 0 XABM\ HUS XJ P HQMG 5 HDDN * DP HIRUG P DWBKROHV
=HSSHI $EEDV 5 IMKHH & KDXEKDY $EKD\ ' ZLlYHA $ QWS DXW

$ EVADFW 0 XA\ HU$XIP HOMG 5 HDOV $5 JDP HV DIRZ SO\ HY R SOFH REMFW 1Q \WH WHDOZ R Z W

YILWDOREMFWV $@Z IQ) SO\ HY \R SO\ \RIHWHUIQ D WHDOZ RUIB HQYILRQP HOAZ W LOMDRRYH YILDORENMFW

7KLV SDSHUSUHVHQN D' P X@BO\ HUJDP H FD®IG 6 SI0 7RS $5 7 KIEK FDQ EH SO\ HGDWDQ VFDB! $ O8O\ HY Z [
EH DE®! \R VHBPADQ.  FKDUDPWMU DQG EDWEI \RJHWHUIURP DQ. SDWR WH JBEH 7KLV SDSHU Z IOWKRZ \KH
RYHYIHZ R 6SIQ7RS $5 W IXQRIRQDOIAY DQG GHMI Q WH WRKQRBI\  XVHG EHKIQG IW$ @KH IXQRIRCDON

GHVLI QV DQG \WH WRKQR®BI IHV XVHG LQ GHYHBSIQ) 6 SIQ7RS $5 Z OFH H SOIGHG LQ GHIO

. HZRWGY 0 XSO\ HU $XIP HQMGS5 HDOW 6\ QGFKURQRXV

& 7($0 ,6 %6l



$ FFIGHQW HWRWRQ DQG $ GUAWQJ 6\ WP XVIQJ & RQYROMRQDOL HXWDOL HVX RUN
' IZDNDUBKDK 6IGEKL. DADP &KW 6 KDUP D +HP DM Q1K 5 DXWMD DQG 7 DQYL3 DID

$ EVADFW ¥ EHHQ ®Q) HQRXIK WWDWURDG DFAIGHQW KDYH EHHQ D JU-DWIUHDWAR GHYHBSHG DQG 8 QaHU
GHYHBSHG FRXQAHV 5 RDG DFFIGHQWV KDYH EHHQ D P DRUFRGFHW) IRUWH Z R DQG QRERG. KDV EHHQ DEGI \R
FROAMRCRUGHWRAWHP  EHIRUHKDQG RU\ HDLY 5 RDG FRQI HVIRQ DQG UDVK GUYIQ) BNV SOFH IQ HYHY SDWR! \WH
ZR@ ZKIFK DIHFW P DQ SHGHWIDQV \RR : W QR IDXOV\KH EHFRP H YIRWP V 5 RDG DFFIGHQN FDQ KDSSHQ
GXH \R QXP HIRXV IDARY @H KXP DQ Z IRQIGRQIV DWW RVSKHUE FKDQIHV HW ,QWUHV FDXVHG GXUQ) URDG
IZFFIG—QNFDQEHPDRU[I'\IBX@—M\:FWE(B{ zmwmmmgmmmmommm 7KV WXG DIP V\R
G GHMPWURDG DFFIGHQN DQG DBOWWKH UHTXILHG IDAOAY XVIQ) & RQYROMRQ 1 HXWDO1 HERUW DQG 0 DFKICH

. HZRWGV 5 RDG$ FAGHQNS W RVSKHUE & KDQIHV & RQYROMRQ 1 HXUDAL HEZRUIW 0 DFKIGH / HDUQIQ)

$ ORUWP F 7WDGQI 6\ WMP
<DVK &KDQIDUH 6 KXEKDQILY DINR®!

$ EVAADFW ) LQDQFIDOP DUNHW DUH UHIDUBHG DV RQH R \WH P RAMSRSXOU IQYHVR HOARSIRQY VIGFH \WH. RIIHU
KUK UMDY 1Q D VKRWSHURG R WP H + RZ HYHU EHFDXVH Rl IW KLIK® YROMB! DQG XQSUHARWE®! FKDUDRMU MY
FROVIGHUHG D GDQIHURXV IQYHWA HOARSWIRQ $V SHUSRSXOUHWP DWV XS \R R \KRVH Z KR HQIDJH 1O WH
RFN P DUHWBRVH P ROH IQFOIGIQ) ERW URRNH DQG H| SHUHQRHG WDGHWY 7 KH UHDVRQV EHKIQG WY FDQ IGFOIGH
D OFNR IQRP DIRQ D OFN R WDAQ) QVASEH DG GHAMRQ P DNQJ EDVHG RQ HP RIRQ $V D UHVXOV\WH
$ORWKP IE 7WDAQ) 6\\VWMP vV DQ DWHP SYAR P DNH WH @HV R IQYHWRY HDVIHU WURXIK VWG DQG \WH
GHYHBSP HOAR SIRIMUEGI WDAQ) WRKQTXHY B\ H DP 1QQ) DQG HYDODWY P DINHWFRQAMRYY 7 WDAQ) Z W
DORWKP VP D\ EH DEGI\R JHQHIDW | DIUWDGHY DQG P RUH SURIMJE®! FKDQRHV Z WY ILCDQRADAQWIKP HON , Q LY/
SDSHUZ H KDYH QVFXWHG YDURXV DSSEEDIRQY R $ ORWKP IE 7 WDAQ) 6\ VWP

. HZRWGY $0R7WDAQ) 7WDAQ) ' IVHSEH 1 DWUDO DQIXDIH 3 lRFHWIQ)

. LGV $ FWYIW 0 RQMRUQJ 6\ WMP XVIQJ ,R7
6 KDUP MKD 6 DZ DQA6 D\ DRO KDWH 6 XSUA D 7KRP EDWH - WD IDV

$ EVADFW 7 HFKQR®J\ KDV EHHQ P DNQJ RXUQYHV HDMIHUMGQFH \WWH DGYHQAR VP DUSKRCHV 6 P DUSKRQHY DUH
D UHP DUNDEG! IHDWR HQICHHWKY) ZKIEK ZKHQ FRP EICHG ZIW VP DO VHOVRU GHYIEHV SURYIGH D JRRG
RSSRWXQW W XD H \WH SRMQNDOIRU UHDOWP H DSSTFADMRQY & KIGBUHQ FDQ EH TXIW QLIIEXOMRU SDUHQW R
KDQEBI HVSHAD® Z KIB! 10O SXEQF SOFHYV ONH THWYH RFFDMIRQV 1DILY SDUNWV VKRSSIQJ P DO HW 7R RYHFRP H
K1Y FKD@IQIH \WH SURSRVHGV\ WP Z IQXVH D GHYIFH FROWANQ] R D FRP EIQDIRQ R $GXICR 812 %OHWRK
PRGX®I * 36 DQG* 60 P RGX®I WDWZ IOQEH FDUWHG E\ \WH FKIG 7 KLY GHYIFH IV VXSSRUMG B\ DQ $ QARG DSS
ZKIFK Z 1QEH DYDIOE®I W XVH B\ \WWH SDUHQN/7 KLY DSS KDV WDFNQJ R WH FKIG DQG Z IQDOIWYKH SDUHQML FKIG
JRHV RX\WR \WH VDIH | RQHV

. HZRWGV . IGO0 RV &KIGEDIHW / lYHWDFNQJ * 60 DQG* 36

" HSIHWIRQ' HWIFWRQ 6\ WMP XVIQJ 0 /
1 DP DY - WQ 3 DIMO. DODQL3 DP SDWZ DUDQG 0 DVRRGD 0 RGDN

$ EVWDFWO HQBO@HW LV WH ELIJHVWFDXVH R GA/DEL(DXVZRUDEZIG—I 1HD® P LERQ SHRS®I DIH ONHO W
WIHU IRP GHSIWWIRQ : R +HDAN 2 WDQ] DIRQ 8 QRWCDMY WHH KDV EHHQ QR UHIDE®
OERDWRY \WWRUGDIQRVMQ] P RAWRIP VR P HOBAM@HW 7\ SIFD® \KH GDJ QR IV EDVHG RQ \WH SDWHOWV
VHD UHSRWAMG H SHUHQFHV  EHKDYIRXUUHSRUAMG B\ UHDMYHV RUIUHQGY DQG D P HQBOARNYY H] DP IQDIRQ 2 CH
R \KH P DRUWSHV R P HOBQ@HW V' HSUAWMRQ ,\WIRWRQD DIIHFW HP RIRQDCEHKDYIRUEXVWD®R SK

SV FKRBJ IFDOEHKDYIRXUR WH SHYRQ $OR MV GHVRUEHG DV D OFN R SRVMYH HP RIRQV \WDWFDQ KDYH D
GHWP HQEOH IHPAVRQ WH SHYRQ $V VRRQ DV WY GAMAMG DQG DAGHWHG \WH VXITHIQ) IQAYIGXDOFDQ
UHFRYHUIDVMU 2 XUP DIRUJ RDCY WK \KLY SURMIPALY VR FUHDW D \RROKDVWKVHY CDWUDODQI XDI H SURFHWIQI DQG

P DFKIQH GDUIQ) DSSURDFKHV \R SUHAPWZ KHWHU RU QRWWVRP HRQH IV H SHUHQAIQ] T HSUAWIRQ A P S\WRP V
EDVHG RQ\M \WDCHBP HQV

. HZRWGY ' HSHWRQ' HAMAIRQ 0 HQEA@HW 0 DFKICH/ HDUQIQ

& 7($0 ,6 %6l



6 SHHFK 6\ QWHVLV IRUO DUDWL/ DQI XDIH XVIQJ 6\ @EILF $ SSURDFK
' UGRXPIMD' DV ' U $EKINWWDQXEDNRGH

$EVAMDFW $ QHZ VA @EIF P HWRGRBJ\ IRUM QNHM] IQ) VSHHRK IV GHVRUEHG 1Q WY ZRIN 7KH JRDOR D
0 DUDWL/ DQIXDIH \M VR YREH A VWP 1 \R WDQVDW D J LYHQ \M WOQR D VSRNHQ Z DYHRWP 7 H WR VSHHRK LV
PDGH XS R \®R P DIQ FRP SRCHQW WM WSURFHWIQJ DQG VSHHRK SURGXPURQ 7KH W\ @ELE WRKQTXH IQYROHV
VHSDUDIZY D Z R QR @ELE FOMMY IRUWH EHGHIWR VP SGRW DQG QDMDQHW IQ VSHDNQ) DV @QJ DV \WH

\V/ 10Z GW DQG SUHAVH $ A EGI LV D FRP SRQHOAR! D Z RUE WDWY FROIXRXVD SIRGRXQEHG $ JURXS
R \A @E®N RUBNHY DSSHDUWRI HWHULQ D VHOMGQRH : KHQZ H XVH \WH A @ELE WDWI\ \R EFDNGRZ QD Z R
ZH JHWWH IRGZIQ) IQRPDIRY KRZ BQ W SURQRXQFH HDFK GMIMU ZKHUWH \R SDXVH DQG ZKHH \R
HP SKDV] H 7 KH IXQEDP HQIOKQW R \KH 0 DUDWLOQI XDIH DUH DNWKDUDV Z KIFK DUH UHSUAVHQIMG B\ \KH GMILY
& IRU&RQVRQDOADOG 9 IRU9RZHO,Q 0 DUDKL \WHUH DIH ~~ &RQRDQN DQG~~ 9RZHY DV Z HODV XQTXH
FKDUDRMY VXFK $QXVZ DU 5 DIDU DQG 9MVDU 7R EUDN WH Z R(G GRZ Q IOR M @ELE FOMMY ZH P XLV
QVFRYHUWH FRUHPANAKPXUH R WH ZRWG ( YHY ZR(G KDV \IR WIKPMUHY &9 & RQVRQDQN 9 RZ HO DQG 3+
3KROHIF &9 DQG 3+ DUH H WHP HO P SRMIQAIQ HABEQAKIQ) Z KHWHURUCRAD X®! KDV EHHQ ELRNHQ 7KLY
DWW\ SURGXFHV SRVMYH RX\RRP HV IQ WP V Rl DFFXUDR. DQG WDIQQ) GXUDIRQ

. HZRWGV 6\ QMHM] IQJ 6 SHHFK 7H WR 6 SHHFK 0 DUDWKL 6\ @ELF $ SSIRDFK 9 RZ HO3 KRQHWFYV

$ QDO Rl 0 HQWBO+ HDOK XVIQJ 0 DFKIQH/ HDLQIQD $ SSURDFK
6P DUDQS P P DAVKHWY $QXVKND 9 DIG D &KDMIQ D. HHWKL 6 KXEKDQI L9 DINRG

$ EVMDFW 0 HQEOKHDEN GHWRRQ Z HEVIW \KDWFDQ DMMFID® GVFRYHUDQG GHMPAP HQOGVRGHY Z W \KH
KHSR 0/ DORMKP YV $ VHWR TXHVMRQCDIUAV Z W IDFH DQG YRIEH UHFRI QURQ Z LOEH XVHG IRUWH \VDP H ,\WZ [
DOR FRQBIQ D FRXQHIY VHAURQ ZKHH P DQXDOFRXOMHIY FDQ EH GRH ZKIEK IQFGHY UHIMIDIRQ
SD\ P HQV QVFRXQW DQG RIHY FKDERW HF

. H ZRWGV 0 HQEO- HDWY 0 DFKICH/ HDWIQ) 6 SHHAK , GHOMEDVRQ ' IDIQRVY $ QDOMY DQG 3 UHARWRQ

&DVHG6WG RQ* WDSK 7KHRU XVHG 1Q 8 EHU( DW
3R ' U3WHOIOH $NDVK 6 LYDQDQEDQ . KXWKL- KDZDU$P H D. DISH 3WDQCD, . KXVKDOQL 7 DQVKND 6 KHIW

$ EVWDFW 7KH 8 EHU( DIV DSS FRQQHFW XVHLY \R P XTSI URWEXIDQASDUGHLY 1Q GFDWRQY DARRW YDURXV
FRXQUHV 7 KURXJIK WH 8 EHU( DWW DSS  FRQUXP HY FDQ GVFRYHUDQG RGHUILRP \WRXVDQGY R UMBXUDON DQG
HAWDEQKP HQN 1Q YDURXY FRXQUEHN 7KH  DOR SURYIGH UHFRP P HOGDWRQY EDVHG RQ \WHUVMAM DQG GFDURQ
7R [P SURYH \WWH HIIFHQR R \WHUVHDURK UVXOV \WH GHYHBSHG YDURXY DORWKP V' $ QRWHUH DP SBI R \WHU
ZRW IV \WH XVH R JUDSK BDWQQ) W IGHOM WH P RAMDNHO WP V \R UHFRP P HQG 3 URGXAIQ) \KLY VARDWMI\

HQKDQPHY WH TXDOW DEQJ Z W \WH UHBIYDQR. R \WH 8 EHU( DIV SOMRWP V |RRG DQG UMIBXUDQAXI J HVIRQY
. H ZRWGV 8 EHU( DV 5HFRP P HQGDIRQ6\ VMP  * WDSK 7KHRY 8 VHU( [ SHUHQFH

7<32 $ 7<3,1* 78725,$/ : (%6,7(
"U1IB6MK' HRBG! 9DXQ. DBl + DIENYKRIU $\ X\WK 3 DMD5 DIBOVQIK 3 DUP DU

$ EVADFW, QP RGHQ WP HV HYHY\KIQ) IV EHQJ wmmmm&m DM DQG P DQ. IREV UHTXILH WSIQJ
W@ 7KLV IV HVSHAD® WKH IRU,7 REV 1L DQ LQAYIGXDOKDV WRKQFDONQRZ BIGIH DQG H FHBIQANSIQ) W@
WHQ MY H WHP HO HDW \R TXD@\ IRUDQ. IQMYIHZ  $V D BHVXGVRXUZ RN IV P RUIH GXUDE®! MGQRH ZH P D\H
IHZ HUWSIQ) HURY DQG MIV FRP SBAMG IDWMU 7 KH REMIPIYH R WLV SDSHULY \R GHWUP IQH KRZ P XFK WSIQJ
VSHHG DQG DFFXWDR DUH [P SURYHG \MURXJK \H XVH R FRP SXMUEDVHG WDIQQJ 7KLY Z DQG
IO SURHWIRQDY [Q ICFUHDMQ) WHUWSIQ) VSHHG DQG SHUHRAIY WHUWSIQI WQ 7<32 IV \WWH QOP HR
\KH Z HEVIWM WDWP HDVXUHV WH XVHY : 3 0 @ RWBY 3HUO LXMWY \MURXIK D FRP EICDIRQR +70/ &66 DQG
- DYD6 FUSWSURI UDP P 1Q) @QIXDIHV

.HZRWGV : 30 7<32 7\SQJ \WMWWS$FXWDRA \WWW+70/ - DYD6 FUSW&66
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6 HEXUH' DV %RDGFDVWAQ) XVIQJ 3UYDF\ 3 UHVHUYDWRQ 7 HFKQITXHV 1Q' DAMEXWMG
( QYLRQP HQW

5 RKIVS DYIQAD 1 INDP " U 5 HNWKD 6 KDKDSXUNDU

$ EVWDFW' DB VHRXUMW DQG SUYDR\ DU HWHQIDOWIQIV QRZ DAD\ V GXH R D OUH DP RXQAR VHQUWYH GDWD
EURDGFDVIQY) RQ VRADOP HAD Z HEVMMY 0 RAMR ,QMIOHWR 7KIQIV ,R7  DQG KHDAK FDUH DSS@FDURQY KDYH
TX\W D 1HZ FKD@®IQIHV R DFKIHYH SUYDR SUHVHYDIRQ Z KHQ D QP EHURI GMMEX\NG UHVRXUFHV DUH LOYROHG
GXUQ) DI EWRDGFDAY ,Q WLV SDSHU ZH SURSRVH D GMMEXWWG GDWB DQDOMY DQG SUYDR\ SUHVHLYDIRQ
IWP HZRWN : H DOR IQURGXFH QXP HUIRXY SUYDR\  SUHVHIYDUIRQ WRKQTXHV GXUQ) GDVY GMIEXWRQ R DFKILHYH
KUK SUDR 6RPH WDAMRQO PHKRG/ GO IEQQPL}D\HRQ JHQHUDD DURQ UDQGRP SHUP X\IMRQ

VSHADD) DIRQ \RS GRZQ DQG ERWP XS CDW JHQHDO DIR) 11QJ HSUQMOQHMRQ DUH DOR HYDODWMG RQ
H WQULYH CDWB Z KHQ GMIEXWY Z W P XGVSDUAY \WH SURSRVHG RQH Z D\ KDVKIQJ SUYDR\ ; 2 5 RSHIDIRQ IRU
JHQHDIY P XUBGI VHEXWH FRSIHV ) WA ZH GHYHBS D IHZ G QDP IE SRIFHV IRUHDFK FRS\ XMQJ : 25
RSHUDWRQ DQG LOVHWIQIHSUQW 1O IQAYIGXDOGRAXP HQW 7KH FRMERIMRQ R ; 25 RSHIMRQ DQG FXRP
SRIAHV DUFKLYHV KLIKHU VHRXUW [RP IQMEDODV Z HODV H \MCDODWMIANY 2 Q WH RWHU KDQG \WH CDWD
UHFRYHY DSSURDFK KDV EHHQ GAMJIQHG \R H WDFWD IIQIHSUONIRP  VHRXUWH FRSIHV ,Q \MH H \MQUYH
H SHUP HQIO DQDOMY ZH HYDODW SURSRVHG UHVXOV ZIW QXP HIRXV H MY VA VMP V' DQG VKRZ  \KH
HIHAYHQAW R SURSRVHG P RGXBV 1Q D GMUEXWMG HOYLLRQP HQW

. HZRWGY ' D6 HRXWY ' DB 3WDR ' MUEXVWRQR ' DWW ' D/ HDONDIH 3UWYDR 3 UKHVHYDMRQ ) 1QJHBUQN
, QVHURQ 5 HP RYDO

$ XGR 6 L] QDOYDVHG 6 WHW 5 HFRJ QWRQ 6\ WMP XVIQJ $, DQG 0 DFKLOH/ HDLIQY

0 HIKD9 * XSW ' U 6 KXEKDQI LY DINR®I

$ EVADFW 7KH GHWRIRQ R WHW IURP VSHHRK MIJQDY KDV UHFHQ® UHFHYHG D BWRI IQMUHWWY

VSHHK 1V D YHEEDCP HDQV IRUSHRS®! \R FRP P XQFDWM Z W RCH DQRIKHU + XP DQ VSHHRK UHBOFW \KH

P HQBOWRM 7R HQUXUH \WDWIH SHYRQ LV 1Q D KHDEM BAM R P IQG  SURSHUFOWILIEDURQ R \KHVH VSHHRK
VIQDY QR WHW FDWIRUHV IV HWWHQIDO 6 SHHK 1V IUHTXHQ® XVHG \R GHWPWZ KHWHU D SHYRQ LV [Q D
VAUHWIXORU LRXWH VFHQDUR 7 KHVH FDQ ®DG R \KH UHIDE®! FOWLIFDWRQ R VSHHK VI QD' IOR VHSDUDM
VWHW WSHY VKRZ IQ) \WDWINH LQAYIGXDA 1Q D KHDEK W R P 1QG ,Q WKLY SDSHU VWHW IGHQMEDMIRQ DQG
FOWLLIEDIRQ DORUKP \/ DUH EXIGKVIQ) 0 DFKIGH/ HDWQQ) 0/  $WMADOQM@HQFH $, DQGO HO WHTXHQR
& HSWWIDO& RHILFIHOWO0 ) &&  THDWUH H WDRIRQ P HWRGRBIIHY  %HFDXVH P RAAFXUHOANAW IQGFDWRY DU
LQAKWH UHTXILQ) VDP'SBV IURP SDWHOMIERGHY WLV WG ZDV GRQH W IGHOM P FWRGY \R GAMPWAHW
Z WRXWMQURGXAQ) IOAKP HQN IQR WH ERG. 7KV WXG [(GVDMY KRZ W FDQ EH GHMPMG B\ XVIQJ
VSHHK VL] QDCDQDOMY DSSURDFKHV

.HZRWGV $, 6WHW 6SHHK ( P RIRQ 0 DFKIQH/ HDWIQJ) 0)&& 511 /670

$ &RP SXWE®I6\G RQ 7DFWFV 7RZ DUEV &UP H 3 UIHGFWRQ DQG $ QDO
5 REIQ/ RER 6RQDD- RVKL - RHTB\ XV) HDQGEHY 3 WDIBNM %<DQID®! 3 DBNG' KDP DQUNDU

$ EVADFW&.UP H 1V DQ XQURFIDCDQG REMIPIRQDE®! GHHG WDWFDXVHY DQ LOMQVH SHUOR KXP DONGG &M@ HG
VRAHA P DNH HYHY HIRWAR UHGXFH FUP H XQGHU WH X®! R WHU IQOHQFH © K\ VKRX@ FUP HV EH

SUHARMG' 7KRXJK MDYRGY DOWH OZ EWDNQI DRW R WH VRAEW DQG HQUXUHY EHWMU FLYID) DURQ \WURXI K

DYRGQ] KDSSHQQ) FUP HV VXFK DV P XUEHY DSHV \WHW GXJ VP XJJBLY HF $GWD) \KH FUP H KRWSRW
EHRUHKDQG IV RH R \WH [IQHMADSSURDFKHY \R FDXVH FUP H REEXUWHQRHY \IR KDOVS \Id) 1) \WH UHVRXUFHV DQG
IGHQM 1QJ KRWSRW R FUP HV DQG DERFDWY YL LOQW UBHVRXUFHV VXFK DV SRIFHP HQ' SRTIFH FDW  Z HDSRQV

HW 1Q GFDWRQV Z KHUH \WH DSSURSUDW GHI UHH R QM@ HQFH KDV QRWEHHQ P DIQEIQHG 5 HVFKHGX@Y SDARY
DFFRWEQ) R \WH YXQHDELOV R D SOFH Z RXG DOR UHVXENO \WH GHI IDEDIRQ R WH FUP H DWW R \KDVEDWFXOU
GFDIRQ 9XI@Q) VXFK DQ RSHIDMRCDOA VWP Z RX@ KHS \R IGHQM Z KHUH DQG Z KHQ FUP HV DUH P RANINHD \R

RFFXUVR \KDW RX FDQ HIHAYHD DERFDW \ RXU UVRXUFHV DQG SUHYHQMKHVH HYIODFW DFFREQIO 6 DIHW
Z KIGN WDYHI FDQ EH FROUGHUHG DV WH P DRUQHHG 1Q DQ XQNCRZ Q FRXQN DV 1 HZ < RUN LV UHJ DUBHG DV \KH

FIW Z KHUH \ RX FDQ 110G SHRS®! IURP YDW 1Q) EDFNJ URXQGV DQG Z MY D JRRG DP RXQAR SRSXOMRQ \KLY SURVPW
ZIQRFXV RQ SUHARWY FUP HIQ1HZ <RW 7KH JRDCR! \KLY UHVHDUK LV \R HP SB  GDWI VAHQRH DQG P DFKICH

(B[I.QQJ WKQTXHV R IRHFDVWAFUP H 7KLY UMVHDURK. SURSRVHV D P RGHOWDWZ RUW 1Q Vi CHU\  Z W YDURXY

GH FUP H GDW FROPIRQ DQG WHQ DCDOMY RQ \WDAGDW R SUHAEWKH FUP H KRWSRW Z KIEK
IZIH-IVSI-FLLLFD((D\MJFMG\RN—KSFWFQJWGMN)]XMEHMHQVDHD@XQDHWZK@MDWH@

. HZRWGV ; * YRRW. 11 6*' /670 1DAHIYDHV ' HAMRQ7UWH 5DQGERP ) RUMMAV DWW 3 U3 IRFHWIQJ
0 DFKICH/ HDWIQ) &UP H3 HARMRQ6\ WP &UP H$QDOMY 1<3'
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) LLH' HWPWRQ ,Q 9 LVXDOB HTXHQFHV 8 VIQJ ,P DJ H 3 IRFHWIQY
$DGHQ) HEDQER . UMY, XOKUAVKKD * DUIL3 XUDQEDUH %KDYQD $ URWD

$ EVWDFW ) ILH FDXVHV QW KDWP \R GHIFDWM QDMUDOHFRV VWP V DQG KDV D VW QUEDQAP SDRARQ P DQ
FRXQUHY VRARHFRQRP IE W WMP V- SDUFXOW® 1Q WH WRSIEV ZKHH ZI@ILH DU PRMH FRPPRQ ( D®
QVFRYHY R WHVH IILHV P LJKAWDWIMAR P MJ DM \WHUHIHFW ) RUWH : 61 EDVHG GHWRMRQ P RGHOR Z RW
\WHUH P XVAWEH D [1UH DQG D YRGP HR VP R\H DQG IWH 1 VIP SO YIVXDCDWIEXWMY DUH HP SB HG WHUH IV D MN R

3 DUFGN P XWKIVWKH VHOVRY \R W JHUWHP  XQIZDQ DOWP IV DAYDMG $V D UHVXOWKH
FDOAEH XVHG 1Q RSHQ WHIIRQV RUKXJH HQFBRVHG SOFHV %4 \WHDWHY FRUIGRY DURKZD\V DQG RKHUOUH
VSDFHV FDQ EHQHIWURP  YIGHR EDVHG 11UH GHWRMRQ M VAMP V7 KH DELOW \R RSHUDW EURDG DQG RSHQ SOFHV IV
P DGH IHDVEE®I B\ \WH SRZ HUR YIGHR 1O IIUH GHMAIRQ ,Q DEAVRQ FRVHG FILFXIWMBIYIMRQ &&79 VXUYHMQFH
A VMP V DUH QRZ. IQ XVH IQ D IDQIH R P ERM IOVGH DQG RAMGH : M WHXVHR
ILLH GHWIPIRQ VRIE DUH WWDWBURFHWHY WH UHVXOV R && 79 FDP HIDV 1Q @/H WP H VXFK Vi WP V P D\ REVBAQ DQ
HDUD 11UH GHVMPIRQ FDSDALW

.HZRWGV ) ILH' HMARY ,PDIH 3URFHWMQI 6\ \AWP $QDOMY +69 0 RIRQ GHMAIRY 6P R\H GHMAIRY
2 SHR9 5% 5HDONP H GHMAIRQ

2 VWRDUKUWY ' HWMFARQ: M, W 6 HYHUW 8MIQYJ . / * IDAQJ 6\ WMP DQG &11
$ QXVKUHH & KDXGKDUL 6 KDNW, 1QIHU

$ EVMADFW|$ WIKUMYAILY D \MP  XVHG R DEAUHW DQ. LQOP P DIRQ RUGVREHUIQ WH IRIQNV R D KXP DQERG. DQG
RON DUH \WWH DUHD Z KHUH R ERGHV P HHWKURXI K \WH FDMDIH 2 AMRDUKUMY 1V \WH P RMFRP PRQ IRP R
DUKUMY DP RQ) \WH GILIHIHQMVSHY RI DUKUMY DQG IMRFFXWY P RA® 1Q \WH KDQG BUV KIS MOV R WH ERG. ,Q
\WH VHYHUH FRQGMRQ R RAMRDUKUMY QVREHUWH SHYWRQ FDQ 11QG MYHY QLIEXDQG FKDIQILQ) R SHURWP

@ WG DRANMAV 7RG \WH RO FRQAMRQ GRARY XVXD® GDIQRVH\MIRXIK ; WD\ [P DIHV ' Dl VHWR
DURXQG WDIQQ] ; 5D GV DQG WWW 5D 1BV R NQHH ;. WD\ [P DUHV KDYH EHHQ WXGHG IRU
RAWMRDUMUMY GHWWRIR) &11 &RQYROMRQ 1 HXWO1 HERN ZI@EH XVHG \R GHAMPMKH 2 AMRDUNUMY . /

. DOUHQ/ DZUWHQFH JIDAQ IV \INHQ LOR FROUGHIMRQ \R WG \WH VHYHUW R \WH FRQGMRQ . / JUDAQ

GHIGHV \KH VHYHIW R \WH RAMRDUWUMY 1O \MUP V R ILYH JUDGHV RXAVR ZKIEK JDGH IV \KH H DG
JDGH IV \WH P RAWHYHH VWIUH ) XUKHU Z W UHVSHPWR WH VHYHUW GHWRMG DQ [P P HADW P HAFDO
LOAWKPIRQ Z I@EH SURYIGHG R \WH XVHU

. HZRWGV 2 WMRDUKUMY 6 HYHWW . / JUDAQ) &11

$ 91LXDO<RI D, QUAKFVRUS VIQJ $ XJ P HQMG 5 HDON

"U1IBMK' HRWEG! 1 D DUHW 5 HP HARV $ CDQGKDNIVKCQDQ 1 DI DUDNAQ 3 LA 7 DSDONXP DUYHKHUD

$ EVADFW1 RZ DAD\ V' GXH R KHPWE VEKHGX®N \WH DYHDIH SHYRQ KDV QR WP H IRUH HIAVH DQG P

DQG VXITHY IURP FRQABIQADY IHW DQG WIHW 1 RAHYHY RQH NQRZV KRZ \R SHURWP  DFFXUDW \ RID DVDQDV
3 HRS®! UVRWIR < RX7 XEH YIGHRV DQG RQILH IQMKPRY PDQ R ZKRP DU QRATXDDIHG 7 KHUWH KDYH EHHQ
PDQ IQABQFHV R VHURXV IOMUHY RAFXUIQ) GXH W LI QRIDQFH DQG QHI@HQAH R SHRSGI Z KR SUDRAWFH \ RID
IGFRUHA® 7KV SIRWFWDPV \R VWXG  YDURXV P AWRGY DQG WRKQRBIIHV IRU SRVH GHMAIRQ DQG
FOWLEDIRQ YDURXYY PHWNRGY R GMIQQ) DQG SURGXAQ) DXIP HQMG UDOV PRGHY P HWKRG/ DG
WRKQRBJIHV [RU YREH DAWMBQN DQG \WRKQRBJIHY DYDIDE®! \R GHS® DQ DSSTFDMRQ \R FRP EICH \KH
P HQIRQHG \WRKCRBIIHV $ \ RID IQAKPRUXVIQ) $XI P HOMG 5 HDIW Z KIEK FDQ GHP RQAMW  GHWIPWIQAKFW
DQG FRUMPVKH \ RJD DVDCDV RN \KH XVHWY 1V \KH VROMRQ R P DQ. SUREGP V @H WP H XQTXDOLHG IQAKARY
DQG YIWNDOZ RUG UHDWG WIRKQEDQYY @\H [DXOV IOMOHWFRQGHAIRYY  SRMDELON DQG RKHU HOYMLRQP
IDARY @\H IQDGHTXDM @KWY DQG VSDFH IRUSHIRWP IQJ \RID 7KH SURSRVHG DSSTFDIRQ Z LOEH DE®! \R
EWDN GRZ Q DQ DVDQD VSHALIEG B\ WH XVHUIQR P XG0 IIQW NSV $ \WUHH GP HOURQDCDXI P HQMG UHDOW
P RGHOZ OGP ROMDW WH \AMSV DBQJ Z W YRFDOIQAKRIRQY SURP SWG B\ D YIWDOYRIEH IOAKRRU $
WDIQHG DQG WMMG P DFKIQH GDUIQ) P RGHCY LOEH DEGI R GHAWPWFOWLL  DQG FRUMANKH DVDQDV SHURWP HG
B\ WH XVHU 7KH XVHUZ @DOR EH SURYIGHG Z W YDURXV [HDWUHV VXFK DV VHWIQ) XS JRDD DN FRXQMU
PXAARP MQ) VIV DR Z KIFK Z LQEH VDYHG LQ \WH DSSTFDIRQ

. HZRWGV $SS GHYHBRSP HQN$XIP HQMG 5 HDOW . 1 HDUAWAD HDQV . 11 SRVH GHWRIRQ DQG FRUHAIRQ
\WUHH QP HQVRQDO RID P RGHY YRIFH IOWKARU 8 QW

& 7($0 ,6 %6l



6 HOWP HQW HWIFMRQRI 8 VHU,QWEI LDP & DSWRQV XVIQJ 9$' (5 DQG) OMWMU

6 DQAICKLE KHW $ VKZ DY D 9KDQI DBl &HOID 1 DADU - IMKD 71QvX

$EVADFW2 QH R \WH P RAMHIHAYH DQG Z HONQRZ Q 1 DIMUDOY DQIXDIH 3 URFHWIQ) WWRKQTXHY 6 HQIP HQW
DQDOWY wrmrprm XVHIXOIQ IGHQM Q) \WH VHQIP HOARURSIQRQ R \WH DXGHQFH WY D WWRQ) \RROIRU

DQG VHQIP HOW R SHRS®I ,QABIWDP 7Z WU') DFHERRN DQG D VBZ' Rl RNHUVRADCP HAD
VWV P D, KI-KSDEXVlQ-r\NJURZ B XVQJ W P DUNHQ) FDSDELONAY W SUP DY SXUSRVH EDFN\KHQ Z DV \R NHHS
LQ RXFK Z W 1DP 1® DQG 1UHQGY 0 DUNH) SRAWIFDSWRQY KDYH D B®WR SRZ HUDQG WH  DUH D FUXFIDCDSSURDFK
R VXFFHHG 1Q VXFK DQ HQYILRGP HOME\ - XQGHUABQAQ) H DRA® ZKDMY GUMQ) vmwmmm DXQHQFH
0 X@B®! AWXAEN KDYH HABEQ/KHG D FODUFRUHDMRO EHE HHQ H WQULYH VRAIDOP HAD XVH DQG P HQEIOKHDAN
MXH ZIW P DQ SR\N!DJVDQSFDSWQ/VSLH-DGQJ QDWW 1Q WH FRP P XQW ,WWDIMVHV \WH UM R
GHSUAWIRQ D IHW DQIBR’\M—UPI—QW@—M/I—N KH VHOIP HONV R ,QABUWDP XVHY SRWFDSWRQV P D\ EH
DQDOVHG XMQ) D ICMMUDSSTFDMRQ 8MQJ 9$' (5 WY D VRSKMIFDWG VHQUP HOADQDOMY \RROIRUVRADO
P HAD WZ IGDWMAQWWHVXG R ERW SUYDM DQG SXEQE DFFRXQN

. HZRWGV ,QABIWP 6HQWP HQ/$ QDOVY ) CIWWUS SSBFDURQ 9$' (5 / IEWDY

(<(' .,6($6( & $66,),8$7,21 86,1* ' ((31(85%/ 1(7: 25.6
* U 9 DWKD 3 DID5 DKXXC5 DQJDUDMG DQKIL D8 Gl DU 6 KUXWO DQL

$ EVMDFW7 KH DXWWRLY VXJJHWD GHHS BDUIQ) \WRKQTXH IRUGHWRY) [QM@I IEG! GDEHWE UAMZRSDM. ' 5
$ SHYRQ Z W GDEHWV KDV KUK EBRG JOFRMH GIYHY | LICRIHG IRUD BQ) SHURG \KHVH HBYDIMG EGRG
JOFRWH GIYHY FDQ BDG R MXHV VXFK DV GDEHME UMIRSDWA  Z KIEK DIIHPW WH UAIZD 1Q \WH H HV ,WDOR
DIIHAW \WH NGQH V DQG QHYHV [Q \WH ERG. V SHUSKHIDODUHDY  7KH YIVXDOIQMSUHABEION R \KH VXJJHMG
DSSURDFK IV RERIGHG B\ LOVHWMT] \KH 5 HI UWMRQ$ AYDIRQO DS 5$0 DIWUWH JGEDCDYHUI H SRRIY) O\ HU
R & RQYROMRQDOL HXWDOL HZRIW &171  7KH VXIJHMG P RGHOMVHV 5 $0 \R GFDW QVRUP LODWYH SRURQY R
D UAMZDAP DIH 1Q REHUR SUAVHOAD SDIMFXOUUHI IRQ R 1P SRUBGRH IQ\MUWP V R VHYHUN GHIUH : H WIQON \WWDW
WE%MHW\DGJFM&GM—S@&QQJDSSLRIKNPXFKDSSGPDE@IIRU‘S VGFH 10

PXOARP HY DU IOMIMMG QRVRQD 10 RAMIBQAQ)  SUHARIRQ SHURP DFH - EXWDOR 1Q
FRPSLH(I—QGI.Q] WH ' 5 GHWRIRQ IQAIKW DQG ZK\ \WH GDWIQ) P RGHOW FKRVHQ ,Q VWXGAHV RQ D OUH
DP RXQAR IXQGXV [P DIH CDW 1B \WH VXIIHVMG &1 1 P RGHOP D\ DFFRP SOK JRRG UVXAV RQ' 5 GHIMAIRQ
FRP SDUHG \R WH KL KHVWGHYHBSP HONVZ KIBI DFKIEMQ) \WH EHQHIW R SIRVIAQ) 5$0 W IRFXV RQ WH
WV QUEDOAVHAIRQY R \WH IOSXWIHICDAP DIH

. HZRWV ' IDERWF5HMCRSDW ' 5 5HILHWRQ$SRNDMRQO DS 5$0 ' HHS 1 HXUWDAL HZRW &11

$,5&$19$6 $1' 9,578%/ &20387(5 6<67(0
" DWKDQ 3 DIMO+ DWKIWD 0 RROD . UMY. DNNDU 0 DVRRGED 0 RGDN

$ EVMDFW 7KLY SDSHUH SOIQV KRZ \R GIDZ DQG Z WM ( QJ@K W[ WIQ IURQAR D FDP HID XMIQJ D UHDOWP H
YIG-R EDVHG SRIQIQ] \MFKQTXH 7R DFKIHYH WL SXUSRVH \WH SURSRHG VW AMP  FRP ELQHV FRRUUHFRI QUIRQ
DQG WDFNQJ \R WDFN \WWH FREXUHG IIQIHUMB 10 YIGHR IWP HV $ P DWN IV IRWP HG ZKHQ D FRRUP DINHU Y
GHWPMG |, WICFOGH IR WIIHV R \WWH P RSKRBJIFDOSUIRFHW ( IRVIRQ DQG ' IOMRQ DUH R SURFHGXUHV
SHURWP HG RQ WH P DW ,P SXUMHV DUH UHGXPHG WURXI K HIRVIRQ SUHVHQAIQ \WH P DVN DQG GOMRQ KHSV \R
UHSDIUWYH SUP DU P DV GAWURIDIMG FRQAMIRQ 7 KH XVHUZ LOHYHQ EH DE®I R VHBIPWKH FRBXLY \KDWZ LOEH
VKRZ Q 1Q WH VXJJHMG i MMP 7 KH FDP HUD Z L@EH \WJ JHUHG Z KHQ WH SURIWDP P H IV WG DABZ 1Q) \KH
XVHUW QD7 1Q \KH DIUNME\ Z DYIQ) DWIKH WDFNHULMP 7 KH DUEZRUN LV DOR YIME®! RQ \WH Z KW Z 1QGRZ DW
WHVDP H\WP H, QAKRRUFDQ FKRRVH DQ. FRBUR KLY FKRIEH QVSO\ HG [Q \WH A VWP |V FRBUSDGOMH \R GIDZ
DQG DOR FDQ FEDUWH VAUHHO Z KHQ QHHGHG :  H Z LGEH XMIQJ KH FRP SX\MUYIMRQ WFKQTXHV R 2 SHQ&9 DQG
3\ WRQ \R EXIG KLY DSSTFDMRQ $ OR \WH A MP LGFOIGHV D YIWDONH ERDUG DQG YILWDOP RXVH 7 KH SURSRVHG
IUDP HZ RUN IRUYILWDONH ERDLE IV YIMRQ EDVHG DQG IWP DNHV XVH R $, WIRKQR®JLHV DV Z HODV IBXWURP D
3& ZHEFDP 7KH 9 1LWDO0 RX\VH GAMAW 1IQIHUP RYHP HOW \R FRQAROWH FXWRUXVIQ) EDVIE P RIRQV DQG
FRQAROZ WRXVWKH QHHG IRUH WD KDUZ DUH 7KLY IV DFFRP SOKHG B\ FRP EIQQJ Z HEFDP  IQSXW Z WK
IYIMRQED\/I—GKDQEJI—MMLHG—MF\MQ: H IQMQG R GHYHBS D IXQGIGIHG DSS ZKIFK Z IMIQFOGH DOWHH

. HZRWGV 2 SHX&9 &RBRUS HFRIQURQ 0 RBKRBIIFDCB UIRFHW 9 IIXDO& RP SXWMUG\ WP ( LRVIRQ ' IOMRQ
7WANQ] &RP SXWU9 MRQ

& 7($0 ,6 %6l



&29, 7 WDFNHUS VIQJ 5 HDFW6
' I\ D&KDXGKDUL . DXVKIN,\ HU $EGX@ R . DL

$EVWDFWI F 9, WH GRYHCFRIRCDYILXV IEHW IIWARKhhHXUHG IQWH | KICHVH AW f 1 = XKXQIQ' H HP EHU

TXIL ND VhUHXG Zf @7 IGH XQG EH XP H X hXxQ&PL |29, 706 NHULY f QH VF GWFQ ZKLi K ZKHQ
XVHG hU hH® i XQ Vf OH hi EOP V If UXOWH | MYHQV : KHCHYHUWHUH IV XQ HP HIHQ | VWX Q UHOWG W
&F YIG XWKF P H WH KXYH W f hHQ WLV Xhh@ XU Q XQG hX\W WH UHBIYXQMHXU K hXUXP HMY XQG UHXG K \KH
RX\WWRP H IQUGH X IHZ VHFRQGV

7KH: R@G+HDWN 2 UDQ]IDIRQ : +2 KDVSIRFDIPHG&29,  DVDSDQGEP IE & RIRDYIXVHV DUH D JURXS
R IQHAIRQY WDWADXVH DI® HQW @\H UAVSILDRY  VIENGHWHY RUJ DAAROMAMDA@HAWHY 5 HVSILDRY L @HWHY
FDQJR IURP \WH CRUP DOFRG R P RUH H WHP H IENGHWHY $ SDQGHP LE LV SRWID\ HG DV RFFXWIQ) RYHUD Z ICH
JHRIUDSKIE GFDG DQG DIHAY) DQ DWRXQAQI® VHIRXY GHIUHH R \WH J HOHUDOSRSXOMRQ

7KH SUP DI JRDOEHKIQG FRP SRVIQJ KLY SDSHULY R IQRRGXFH D WRXJ KWIKDWKRZ IQIRUP DIRQ RQ DQ DUMQJ
IURQIMQG IQQRYDMRQ @\H 5 HDFW 6 FDQ SURP SWDQ DZ HVRP H 8 , \WDWFDQ IL@IQ DV DQ IQRWP DIRQ DQDO] HUZ HE
SIRIWDP PIQJ) IRUKLY GDQIHIRXV SDQGHP IE 7KH SDSHU LRIAMY DURXQG DQ XQGHIBNQ) P DAH ZIW D BWR
KUKODKW R 5 HDPW 6 [URP LOYLIRIDIZY |URQIMQG SDIW Z W 0 DIMUDCS |, R FRP SRUQ) &66 -6; VHMLY]
RQ$3 GHAMRQV \R J DKHURYHIDQIQ RUP DIRQ FRQUHAMG Z W \WH & RIRCDYILXV > @7 KH VLI QUEDQATFHDMUHV R

WH YHOMUH HQMBIG 1Q \WIV SDSHU DUH QR SDIH UWHBDGY 5 HVSROAYHQHW ERG SDWQ) $3, FDT IRU
IQRP DIRQ DARW HOWN -6; +70/ IQAGH -6 DUDQILQ) FDBXOMRQY G QDP IE IQRP DURQ SR\ DO
5(' 8: QR DURQ SR\ DAQ SRZ HUXGEDI WDP V SIH RAEHV

QWY DQ HQRP RXYV QXPEHUR Q8P EXQEBV @H \R UVSRQG UHVSRQG GRP # P DWUDOXL DQG VR IRW
DBQIMCGH 5 HDFW6 DQG&66 TEWDY ONH 0 DIMIDCS , KDV EHHQ X\) HG \R FRGH \WH VWM \R VXK DQ
UHVXOV 1Q DQ DOUQ)  UHVSROYH DQG H FHBIQAXQGHWINGQJ Z WK D VROBY  LQQRYDIRQ \WDWY -6 7KH Z HE
SURIWDP P IQJ HQMBIG 1Q LY SDSHULY D ILQMKHG EXQEBI R HBP HQWV Rl 5 HDPW 6 IGFRUSRUIDWG Z W VRP H RWHU
IURQMQG DGYDQRFHV @\H &66 DQG P DIMIDOS, JRIQI WWRXIK ZKIFK DQ FEHQAFDQ \BNH DSDWWWKH GDWD
DWRADMGZ W &2 9,"  JHRBJLFD® DV Z HODV J UDSKLFD®

. HZRWGV &29, * 8, * UWDSKIFDGB VHU,QMIDFH 5 HDPAG 5 HVSRQUYH: HE $ SST-DMRQ
- DYD6 RUISW2 EMPAML REMRQ $3, 0 DWMUDCB, 130

& @MWILLFDARQRI 7WDIILE 6LJQV XVIQJ & RQYROMRQDOL HXWDOL HVE RUNV
0 DNDUDQG %KDEBUDR 3 DUK 1 1P EDODU 6 RKDP 0 RIKH ' U 6 KXEKDQI L9 DINR®

$ EVMADFW$ GYDQFHP HQW LQ WH IIHG RN $ WMFLDQ QM@ HQPH KDYH RSWP [} HG QHDU® HYHWY WIQJ 1Q DB RANHYHY
OGN $ XVRP DWWIG DQG SUHAVH UHIDEGI P RGHY KDYH EFHQ HILEHOAQ FMKHUDWIWIY) \WH KXP DQV UHGXAQ)
\WH HURUR P DUIQ RUFRP SBMAD \BNQJ RYHUWH VMWV VSHHAQ) XS SUIRFHWHV DQG P DNQJ WHP P RUH
HILFHQV6 HO GIYIQ) YHKIEGN KDYH EHHQ RGH R \MHP 7KH IRTZ 1Q) SDSHUSUHVHQN DQ DSSURDFK \RZ DUBV D
7WDIIE 6L1Q & DWLIHUZ W WH KHS R & RQYRGMRQDOL HXUDOL H& R DQG KDV EHHQ WAMAMG RQ WH ABQEDUG
HG DV * HP DQ 7WDIIE 6JQ 5HRIQURQ ¥HJFKP DIN * 765% FROMAY R D VREOR
IP DIHV $CDP RSWP [] HUKDV EHHQ XVHG \R GHFUHDVH \WH RYHUDOBW DQG LQRUHDVH \WH DFFXUDR. R \WH QHXUDO
QHERWN ' URSRXWIHI UHVWIRQ KDV EHHQ HP SB\ HG \R SUHYHQARYHUNY

. HZRWGV 7WIIE WQFOWILIFDIRQ GHHS GDWQIQ) P DIH SIRFHWIQ)  FRQYRGMRQDAQHXUDOCHE RN

" HOVIW %DVHG 7 WD LF 6 LJ QDC6\ WMP Z W ,P DI H 3 IRFHWILQJ

"U 1IBMK 7 'HRUG ' U . DMKRUG 5DPEKDG ' U $XQ 6D[HD ' U 9%XAXDUMWD * RGERBA ' U
3 DQEKDUCDK * KRQIH

$ EVAADFW $V WH SRSXOMRQ JURZV WH QXPEHUR YHKIE®N IV IQFUDMQ) WDSIGD IQ8LIEDQ$LH-D\/DQG
0 FMRSROBQ & MAV ( 1IIFHQ® KDQAIY VXFK D OUH DP RXQAR WDIIE IV WP H FRQUXP IQ) 7

@ KWA AMP V FDQQRADGDSVR FKDQI Q) WDIILE YROP HY 7KLY GREXP HOWROHY \WH SUREBP E\ P DNQYJ \NI]ILF
QKW LOM® HQAR WDW RX FDQ QM XIVK EHE HHQ OCHY Z MY GLIHHQMADILE GHQUMAY 7KLY SXEGFDIRQ

XVvHV D WRUHG CDWMHWR HDFK WDAN 1P DIH DQG 1P DIH SIRFHWIQD XMQJ D P IRIRSURFHWRUWR FDBXOW \KH
RABXW

. HZRUWEV 5DVSEHW 3L &DQQ ( GIH' HMARRYQ 2 SHQR.9 P DIH3URFHWIQI 3\ \WRQ

& 7($0 ,6 %6l



$ SHYIHZ RQ( QHU\ ( I1LFIHQW DVN 6 FKHGX@QJ LQ & BRXG ( QYLLRQP HQW
6 KDP M 3 KX\WIIQH $ QN 3 RRIDUL 6 DXUDEK 1.\ DW %KDYQD $ URD

$EVWDFW : W WH IQFUDMQ) QXPEHUR XVHY RQ WH FE&XG \WH GHYHBSP HOMR GDW FHQMY vV DOR
IQFUHDMQ) Z KIFK FRQUXP HV P RIH HQHU\ DQG KDV EHFRPH D P DRRU FRQFHWD [IQDQAD® DQG DV Z HODV
HOVILRQP HQB@®  7KH \RBODP RXQART HQHU\™ FRQVXP SIRQ B\ \KH GDW FHOMY R WHVH FE&XG SURVIGHY
DFFRXQN IRU R \MH \RIOHBRWMELW SURGXPIRY IQ WH ZRWB $ERXAW R WH HOHU\  SURGXFHG 1Q \WH
Z R 1Y REBIGHG [URP XQUXIICDE®! UHVRXUFHY DOG WHUH v DQ XUHQAGHHG \R RSWP 1 H HOHU\ FROVXP SURQ
% GRQJ WY \WH XUIVDIRQ R UVRXUHY VKRXGOWEH BHGXFHG © N G/ XVDUH RTHCHU\ P RAMBVRXUEH
XWM) DIRQ RXJ KW EH DARIQDE®! * LH-I—QFRPSX\HQJNIIQI—PI—UIQ]WFKQR(R]\ WDWRFXVHV RQ SUHVHINQJ \WH
HOQYILRQP HQME\ YDURXV NQGV R SROMRQ ,Q REHUWR SURGXFH FRMHIIEHQAVH HRXIRQY 1Q FBXG
VXUWRXQAQ)V DQ DSSURSUDW \BVN SURI LDP P 1Q) VDA™ v/ FUMFDO

7KLV SDSHUUMHZV H M) SUIRIWDP P IQ) XN IRUFEXG CDW FHOMY DQG WHV \R UHQGHU VBN VFKHGX @)
EKLFKNPI—[Q/\LQVXFKDZD\ WDMWGRHV CRAWRBID P IQP [ H FRP SXIMRQ YDOH IWDGEMRD®  UHGXFHV

. HZRWGV ( GHJ\ 3HIRWP DQFH * HHQ&BXG 0 XAS5 HVRXUFH 7 DN VFKHGX@ ( QHU\ $ZDUH 6\ WMP V

3OWF 3IFENQJ 5 RERW
' U 9DWKD 3DMD6 DNVKL' XP EUH $IMKZ DU D* DCHVKDQ

$ EVWDFWO DRUGQY DQG Z HWZ DM LV JHQHDWIG E\ SOWE ,Q,QAD JHQHD® SOWIE Z DWM IV EHQ) GXP SHG
KDSKD] DUBD  Z KIFK VKRRW XS WH SROMRQ GIYHY R \WWH HQYURGP HQW3 OWIF VHI UHI DIRQ IV RWQ GRQH B\
KXP DOV P DOXD® 7 KIFK 1V QRWD SUDRIWFDOVROMRQ ' HHS / FDUIQ) DG WH , QMOHVR 7KIQIV ,R7 “FROFHSW
DUH FRP EIQHG 1Q WH SURSRVHG DSSURDFK ' HHS / HDUIQI DSSURDFK IV XVHG R GAMPSOMIE REMPW Z KI®! ,R7
IV XVHG R SIEN XS GHMPAMG SOWFV REMFW 7R IGHON SOWIF JDUEDIH UHDOIP H REMPAGHWIRIRQ SO\ V DQ
IP SRMIQARBI 0 DIN5 &11 DQG5HVOHW IV XVHG DV D IHDWUH H WDPRU 5 HVQHW  UMMGXDOQHE RN

XVHV WWH UHVIGXDCP RGX®I R KHS \WH P RGHOFRQYHUH  DFFHODWY QHXUDOCHE RINWDIQQ)  DQG FRP EIGHV Z WK
\WH JRDOGHMAIRQ P RGHOD DWN5 &11 $V SOV REMPW KDYH GLIHHOMDQUSDUHCR.  SUHARIRQ FRQIIGHCFH
VFRUHV DUH XVHG \R VHVD VXMIE®! \WUHVKRG \R UHGXFH IDOH SRVMYHV ) RUSIENQ) XS GHMPMG SOVIF JDUEDI H
D URERIF DWP IV XVHG ( [ SHUP HQEOUHVXOV VKRZ \KDWIKH SURSRVHG DSSURDFK VXFFHWIX@® WDFNHG YDURXY
WSHV R SOVIFV REMFW DQG SIENHG WHP XS Z MW \WH KHS Rl 5 RERW7 KH GAMPAIRQ VXFFHW UDM 1V EHE HHQ
|Q\R " ILIHHQMVSHY R KD} DUERXV REMPW FDQ EH GHWRMG DQG XVHG IRUVRAENY DQG IQGXMMDCBXISRVHY

\KH IXWUH

. HZRWGV 3OWF R7 ' HHS1HXWALHZRWN O DWN5 &11 5HMHW  $GXICRB QRS

,QGIDQ 6LJQ/ DQIXDIH , QMSUMMRQ XVIQJ 0 DFKIQH/ HDUQIQ) $ O RUWP
3UR 3RRD6KHW ) D\] DDQ4 XUAVKL 3 RRID 3 VDG 5 RKIW XQEQDQL

$ EVAADFW+ XP DQ EHQIV IQMIDPWZ W RQH DCRKHUHWHUHP S Q) D \RQIXH FKDQQHOMNH ZRGY Z MG RU
B\ YIVXDOFRP P XQEDIRQ JHVWUAV H J KDQG JHVMUAY KHDG JHMUHV @ P RIRQWHQ RQ $V XQEHIARQAQ)
ZRGV IV YMIO XQGHIABQAQ) JHMUHY DUH HTXD® YMBO $V \MHVH JHWXUHY DUH \WH EDVIE FRP P XQEDIRQ
P HWRG Z WIQ KHDUQ) GVDEGIG SHRSG! SHRS®I Z MW KHDUQ). QVDEIOMAV 1QG MGLIEXGMR LOMDPAZ W RKHU
KHDUQJ SHRS®! Z MWRXWD WDQUDAWRU ) RUKLY SXUBRVH \KH GHYHBSP HOAR D M VAMP  \WDWUHFRI Q] HV MJQ
OQXDIH Z RXG KDYH D JUHDWP SDPARQ GHDI SHRSBNV VRADODMYHY ,Q DQ DWP SWR EUGIH \WH VDPH ZH
SURSRVH D UHDOWP H KDQG JHWMUH UHFRIQURQ W MP - * HOHID®  \WH SURFHWHV IQYROHG 1Q 6L1Q / DQIXDIH
UHFRJ QUIRQ DUH VXMIE® FDWIRU HG 1OR QUHHOAMBIHY - GDB DFTXMMRQ SUH SIRFHWIQT  VHI P HOBMRQ
IFDMUWI H WDRIRQ DQG FOWLLIEDURQ Z KHUH \WH YDURXY DORUKP VV DWHDFK ABIH DUH HDERDMG DQG \WHU
P HUW FRP SDUHG ) XUIHU DIWP SW Z LGDOR EH P DGH VR DV \R RYHUFRP H \WH FKD@IQI HV DQG @ MMRQY |DFHG
B\ SUHH MY JHWH UFRIQURQ W WP V 1Q JHQHIDO DV ZHODV WRH H FOMYH \R WJQ OQIXDIH
UHFRI QUIRQ 2 YHUDD® W KRSHG \WDVWKH WWXG. P D\ SURYIGH UHDGHWY Z W D FRP SUHKHOULYH IQRRGXPIRQ LOR WH
VSKHH R DXVRP DIMG J HWXUH UHFRI QUIRQ DQG | XUWKHUHGQFRXUDI H 1XVUMUH UHVHDURK HIRW

. HZRWGV ,QADQ6LIQ/ DUIXDIH 6L1Q/ DQIXDIH ,QMSUHAIMRY & DVWLIEDURQ 7 H WR 6 SHHK

& 7($0 ,6 %6l



6 VRFN O DUNHW6 HFVRUDOQGH  $ QDO VIV DQG 3 LHGIFWRQ XVIQJ ' HHS / HDUIQJ
6 1GGKHVK 6 DZ DQW. LLDQ. DVP DBI %400\ HVK 6 KINDUKDQH 5 DVKP LY&DW

$ EVMADFW 3 UHGIRIQ) VARFN SUEHV 1V DQ XQFHUBIQ \BWN Z KIFK IV P RGHIIG XMIQJ 0 DFKIQH / HDWIQD \R SUHAFW
\WH UHMLD RQ WRANY 7 KH \BWN LV \R SBHARAMREN SUFHV IRUD IHZ GD\V Z KIEK IV D WP H VHUHY SUREGP  XVIQ)

FDQEBMIFN FKDWV & DQGBMIFN SDIWAQY DUH XVHG \R SUHARWKH [XWUH QUHAIRQ R SUFH P RYHP HOW $

FDQGBMIFN VD Z D\ R GVSD) 1Q) LQIRUP DURQ DERXWDQ DWHWY SUEH P RYHP HQWE DQEBMIFN FKDUWW DUH RH R

\KH P RWBRSXOUFRP SRQHONV R WIRKQFDCDCDOMY HODE@ \WDGHY R IQMBUAWSUEH LQIRUP DMRQ TXIEND DG

IGRP MVWD IHZ SUFH EDW 7KH / RQ 6KRWZHP OHPRY /670 PRGHOLN YHY SRSXOUIQ WP H VHUEV

IRUFDWIY  DQG\KLY IV \WWH UHDVRQ Z K\ WLV P RGHQY FKRVHQ IQ\KIV \BWN 6\ WP Z L@IHWFK \WH KMRUEDOGEDWD R

ARFN DX\RP DIFD® XVIQJ S\ WRQ GEUDUHY DQG [IVWKKH / 670 P RGHORQ WLV GD\B R SUHGIPVWAH IXWUH SUEHV R

\KH VWRFN

. HZRWGV / RQY 6 KRWHP 0 HP RY 3 UHARIQ) WRAN SUFHY & DQGBMIEN SDWADV/

6P DUA( \ H1RUYD0G XVIQJ $ WIVYH 7 HFKQR®RI\
9DIEKDY 3DWO7IR 7KRP DV 710X 0 DIKHZ $ QWS DXW

$ EVWDFW 7 KH 3 DSHULY DQ IQQRYDWYH VA WMP  |RUYIVXD@ P SDILHG SHRS®I DQG FDQ DRWDV YRIFH DWIMBIQRH |IRU
WHP VKDV VHYHUDOCDYL] DRQDCFKDQOHY Z KIFK FRUHVSRQG QFHD Z W RKHUWFKCQREI\ \WDWY XVHIXOR \KH
XVHUZ W YIVXDQAP SDILP HQV 7KH VA VWP FROMIWV Rl PXMRP P HWHQIHU Z KIFK KDV ITHDMUHY O\H ICER] DQG
VHOAMP V DQG DOR FD@UHJ MMUDQG GDOSDG $ @DRIRQY SHURWP HG B\ \WH XVHU WH A WP VSHDNV RXAWD(G
KHSV WH XVHUWR NQRZ. KLV FXUHQASRVIMRQ RQ WH GHYIFH 7KH VA VMP IV D FRP SGM DWIMBQAKDALY VP DIW
DQG HDM \R XVH IRUWH XVHU : W \WH UDSIG GHYHBSP HOAR DMUFADOIQM@M HQFH DQG P REIB! FRP SXWQY
P RGHQ \WFKQRRI\ KDV EWRXIKWP RUH FRQYHQHQAH \R E@G DQG YWXD® P SDIHG SHRS®!I / DIMO DQ
HAIP DIWRQ RI P I@RQ SHRS®! Z W YIMRQ IP SDILP HQAZ DV P DGH 7KH JURXS Rl YIVXD@ [P SDILHG SHYRQV IV
XQ}LJIRIQJ DQ IQFRQYHQHQNVAEDI® OH Z MRXWDWIMBQRH IURP WHU IDP I© RU IUHQGV  7KH E(]IQBQ—HGDQ
DSSURDAK VR JHWIR NCRZ  DERXWWKH @H RXWIGH \WWHUKRP H DQG \WH GHMIUH R KDYH DFFHW \R \WWH [QMUOHADQG
P REIGI VHYIFHY @\H \WWH UAWR P DONQG  7KH P DIQ REMPAIYH RN \WWH 6\ \WMP 1V \R P DNH \WH @/HV R \WWH XVHU

WRXE®I 1UHH DQG P XFK P RUH XQFRQYHQIRQDOVR \KDWIKH. GRQWDE D\ V QHHG R EH GHSHQGHQARQ RWHY DQG
FUHDM \VRP H CRP DB\ 1Q\WHUQHV

. R ZRWGV 9RFH$WMWMBOQAN2 EMFW HMARQ 2 &5 626 7H W/R 6 SHHK

4 XHY 2 SWP [] DARQLQ %L ' DV XVIQJ +LYH4 XHY 2 SWP 1] DARQ 7 HFKQITXHV
' U$EKIMWYOQXEDNRGH ' U6RXP MD' DV

$ EVADFW 7 KH HYHUIQFUHDMQI V] H R GDWB VHW 1Q \KLY ELJ GDVB HUD KDV IRUFHG GDWB DCDOWFY \R EH P RYHG
IRP WDGMRQDOS' 94 6 \A VMP V \R QMUEXWMG \WRKQRBJLHV @\H +DGRRS 61QFH GO DQDOVW DUH P RUA
IDP LODUZ MK 64/ \KDQ \WH 0 DS5 HGXFH SUIRIWDP P IQ) SDIDAJP  +LYHA / Z DV EXIGNRQ + DARRSY 0 DS5 HGXFH
IWDP HZ RN 7 DAMRQDO5"' %0 6 TXHY RSWP [ DIRQ \WFKQTXHY XVHG 1Q \WH X®I EDVHG RSWP I HU 592 R
+1YH GR QRWSHURWP Z HOIQ \WH 0 DS5 HGXFH HQYILRQP HOWKHQRH \WH FRUHDMRQ RSWP [ HU &52 DG FRW
EDVHG RSW [ HY &2V ZHH GHYHBSHG 7KHVH RSWP I HY SHURP TXHY RSWP [ DIRQV \BNQ) WH
0 DS5 HEXFH H HRXRQ [P HZ RIN IQR DFFRXQI¥ @> @7 KLY SDSHUHYDGDWV \IH P SDRWR GOV SDMMRAIQ) 1Q
+LYH EDVHG \MMP V \MAIDY  GLIHHQWVGDWD RUDQ] DIRQ VDMILHV DQG YHUL 1Q) WH HIIFHQR R O\KRWH
DWW LHV IQTXILY SHURWP DQFH = H KDYH \MMVIMG TXHWY SHURWP DQRH IQ\MUIP V R H HFXIRQ P H DQG D QP EHU
R UFRGY H WDRIRQ IURP \WH CDWEDVH 2 XUH SHUP HQEOWYG. VKRZV DQ [P SURYHP HQAIQ \WH H FHPXURQ
P H DIWUSDUIMRQOHG LQ FRP SDUVRQ Z W QRQ SDUMRQHG / RRN.QI DWKH VXFFHW RN TXHY RSP [] DURQ 1Q \KH

RGHO RXUDSSURDAK IQVSILHV IWHD Z W \KHVH RSWP [} DIRQ \WWRKQTXHV DQG HQUEKHV \WHP VR \KDW

UHOMRQDOP
\WH. FDQ VXSSRWKH QHZ FRQFHSW IQARGXFHG B\ \WH EL) GDWEDVHV

. HZRWGV +IYH TXHY RSP [} DURQ Z KHWH FOXVH JURXS B\ FOXVH KDYIQ) FOXVH \ABME SDUMRQ G QDP IF
SDUMRQ H HPXAIRQ WP H

& 7($0 ,6 %6l



EMWLLIFDARQ 21 %] ' DI ,Q &®XG ( QYILRQP HONVSVIQ) &DWM®RILIQ] 2 XWI] HG
" DD$ QDOWEV ) LDP HZ RWN

0 XNHWK. XPDU" U6 MWK, XP DUG ICKD

$ EVADFW ,Q DI FOWLIFDIRQ QP HOVURQ UHGXAIRQ IV D P DRU SUIREGP  1Q SUH SIRFHWIQI 7KLY SUREGP
DIIHAW WH HIIFHCR R FOWLEDIRQ DORWAKP V DQG UHFRIQURQ RN VSHALLE IFDMWUHY ,Q RXUUHVHDURK Z RN D
QRYHIDORWAP KDV EHHQ SURSRVHG R VROH \KLY M/XH 6 RP H R \iH H M BDUIQ) P HKRGY SHURP Z HOIRU
VP DOFBXG GO FOWLLIEDIRQ EXVWKH\ 1DICY KHQ DSSTHG \R XQAWKPMUHG DQG P DWAYH EL] GDW ' XH \R IDIOUA
\KH U DIQ LODGHTXDW \R HIHARYHO KDQGBI DQG FOWIL YRGP IQRXV EL] GDW |, P SURYHG DFFXWDR Z MW EHIWU
P DWIYH CDW FOWLIEDIRQ  Z KHQ FOMMUQ) \WH EL] G RQ FBXG FRP SXWQ) KDV FROFHOADWG RQ HWWHU
QXP HUFDORU FDWJ RUFDOCDW  UDWHU\WDQ ERW WSHY R DAIEX\MV \WDWKDYH QRM. DB ' XH \R \KH CRM
REMFW H DI WRKQTXHY FDQQRAREDIO WH GHVILDE®! FOMMUQ) UHVXOV [RUWH GCDIVHW:  KHQ H DA
WRKQTXHV W R P IQP I H WH QUDWH HIHFW R QRM REMFW B DAMJQQJ D P D@Z HIKWIR HDFK CRM
REMPW IMIGQFUDVHY WH KLIK FRP SXWIMRCDOFRP SB[ W ,Q KLY UAVHDURK Z RIN' DQ HILFHQAFGMMUQ) P RGXG
KDV EHHQ SURSRVHG \R UHGXFH WP H FRP S® W DQG FRP SX\BMRQDOFRP SB[ W

. HZRWGV %' DIV FBXG FOWLIFDIRQ FOMMU &2 ' $

6 HIP HOWMRQ 2 | 0 RYLQJ 2 EMIFW&DSVYUHG 8 VIQJ 0 RY1CJ &DP HD

6 KXEKDQILODINR®! 6 DP IGKD . Xl 6 DFKIQ 6 KIQGH 3 DQFKINDWIDG XVKHHDIXP DU6 UHHEKDUDQ - D\ DOAB DP HWK
1 DQE bBDU

$ EVWDFW 6 HIP HOBMRQ R YIGHR 1QR REMPW IV D P XMMRU UMWHYDOR YIGHRV EDVHG RQ \WH FRQMQOW RU
VA WMP V EDVHG RQ WH FRQFHSW $ YDUHW R YIG-R REMPWWHIP HQBMRQ DORWKP V [QFGAQ)

VHP IDX\WP DIF DQG DX\RP DU KDYH EHHQ GHYHBSHG 6 HP IDX\VRP DI P HWRGY UHTXIUH LQYROHP HOAR KXP DQV
DQG DUH \WHUH RUH ICDSSURSUDW [RUQXP HURXY DSSTFDMRQY $ GKRXJ K YDURXY DSSTDMRQY QHHGY VHIP

\R EH SHURWP HG DXVRP DIFD® WHUH 1V \WOVFRSH IRUUHILGHP HOW7 KH JRDOR! \WH Z RUN SURSRVHG KHUH LV \RE
IGHQM \KH JDSV 1Q H M VHI P HQBMRQ A VWP V DV Z HODV \R SURYIGH YIDE®! VROMRQY IRURYHUFRP 1Q) VXFK
SUREGP V 1Q REHUWR GHYHBS D DFFXUDM DQG HIFHQMGHR VHI P HQBMRQ P HWRG ,Q \KLY SDSHUWH Z RUN WDW
IV SURSRVHG DGAHWHY MXHY UHDWG \R VHIP HOBMRQ R YIGHR DX\RP DIWFD® @H EDFNJURXQG WDWLV
XQFRYHIHG IQMIP SRVHV DQG EDFNJURXQQY J ®EDCP RURQ

. HZRWGV &RQMANDVHG $ SST-DMRQV 6 HP IDXVRP DUMF VHI P HOBMRQ &KDQIH' HWRRQ

([ SRUQI 7KH8VH2 | ( BIFARHQFHSKD®RJ WP 611 QDY ) RUO HGLFDOGIDI QRVLY

0V 3WDQBQ HHSDN1INDP ' U3WDWKDQKD* 5 0V 6RDDO DKHQED 6 RODYDQH

$EVADFWS YDWAIURXSIQI R ((* SRWID\ DOP RGHY IV SXYWRW B\ UMVHDURK VFKROW DOWRXIK \WH BQJ
KDXO DQG HYHY RQH YDU IG—Q;W—'DO\RFRQJLXNV H DAGHW VXUYH  DFFXUDR DQG FRGFHGH H HRXURQ ) RU
ZRIWN Q> @BR\V DASOQ R BMWHGHG GALHRIRQ VHW5 ,6 & 9&RQYR(X\MQI)1I—IXLD01I-WRLN
&11 &RSIRFHWRU .11 N 1HDUMWLHJIKERU EGIQG R AUHFWAVFIP ICDOVH DPICDIRQ /' $  $11
FRXQMUHWELDIQ RUDQ] DIRQ DQG VXSSRWHRARUP DFKIGH 690  Z MW RECDY \/SDHDOPRG—D&GB DQG
7DQMHU 76. ) X\ &OWIHU 77) & IRU DFKIHYIQ) EHWWU SRUAD\ DO BHVXQ@V 7KHVH P RGHY KDYH
HWDRE@Y SHAMRQ \ HWGHHG WPV R H DRAEHW H HRXRQ [Q @KWR \WHU DSSTFDMRQ XQHTXLYRFDO
SRUAD\ DOFKDUIDRMMIEY ' HYHEBSP HQNV \R WLV P RGHODIH QVPXAWHG IQ >  @ZKHHQ /,) 86 ®Z IRFH
WRIKG XADVRXQG HOHJ\ DQG 110 1 HXURI@OL HERWN 0 RGHO DUH XVHG IRUP XGIERP DIQ ( (* JURXSIQIV
7KH\ KDYH H WDR@EQDY H DAGHW \ FWFDQWEH VFDBIG IRUD @Q) ZKIB! 1Q KWR KUK FRP SXBMRQDO
7R YDQTXIVK \WH DERYH MXHY  QH WUHIIRQ SURSRVHV Z DYHBMSUHWXUH EDVHG TXDGDWIF
PRG—DRU((* UHTXHVAKUG) LQJ P XGYDUDW H] DP IQDWRQ \WDWKHSV KL K FDSDELOWV DQG KLIK 1Gf IELDWV ( ( *
SRWAD\ DARUYDURXV FAIFDCHILFXP \ABGFHY

. HZRWGV ( GRPARHAHSKDRIWP ((* &RQYRGMRQDOL HXWDO1 HZRWN &11 6 XSSRWWO HRARUO DFKICH
690 1HXWRRIMALHXZRWO RGHO110

& 7($0 ,6 %6l



YaBRFNFKDLQ %dDVHG 0 RGHA RUG HFEXUW

0V 6 RQDD0 DKHQGAWD 6 RIDYDCH ' U 3UDWKDQKD* 5 0V 3WDQBQ HHSDN 1 INDP

$ EVADFW WY VHHQ \WDWUHNEWMG H SBUMRQ KDV EHHQ GRQH 1Q \WH VSDFH R FRQURMXP  EGFNFKDIQV IRU
XSIWDAQ) FEXG VHRXUWN WY QHZ VH VHHQ \WWDADV R OW SURSRVHG P RGHY KDYH KUK IQMEDR  Z KIEK
UAAEW WHU 4 R6 H HDAIRQ ,Q YIHZ R WHVH SHUFHSWRQY  QH WDUHDV \BXO! DERXWSDQV R \KH SURSRVHG
FRORUXP E@FNFKDIQ EDVHG SDUMFXOU SRVHWIRQ DQG DFFHW FRQAROP RGHOZ W ZI—[]\QH\N RSSRVMRQ
XD [Q) FURW EWHHG FKRIEH P RRU 7 KH SURSRVHG P RGHAY WHG RQ D Z IGH DWRWW HOAR FBX DQG
SDUDP HWE DWHWP HOAMFRQFHQQ) H DAGHW R DADXOVBFDIRQ DQG VSHHG R IJ:FI-NVNELR\I-QGRZQLQ
RX\FRP HV DUHD  DQG FROADVANG DQG GLIHHOAPWD HGIH P RGHY + HUH Z H KDYH DSSTHG SURSRVHG P RGHORU
0 HAIFDOGDWY DQG WHGAHG $ FPXUDR 1RUS XWRUL DMRQ $WIFN' HMAIRQ $' $$ ' HD\ R $XWRU DIRQ & KHAN
('31$& "HD\ R $FFHW &RQIRO HMAIRQ ' $&' DQG $FRXWDA R $FFHW &RQIRO HMAIRY $$&'  IRU
IHIHQNP RGHY

. HZRWGV %BANFKDIQ $FFXWDR IRUDX\)R%D\HRQDWZNG-M\:F\ERQ $' $$ ' HD R DX\WRU DIRQ FKHAN
' $& $FFPXWDRA R DFFHW FROMROGHMAIRY $$&

$ 6HFXWH OHWMRG IRU )IBI 6KDUQJ 8VIQU &BXG 6WRWDIH : W +\EUG
&U SWRIWSK\ 7 HFKQT XHV

$ VKK 3 DNBSDWY/ LQED - RKQ . DP DX GHD DQG' HHSDN- DIVZ DO

$ EVADFW $Q H DP SBl R FBXG FRP SXWQ IV XMQJ VKDUHG UHVRXUFHV IQAMDG R SHYRCDOGHYIEHV RUBFDO
VHYHY +RZHYHU 1Q WH FBXG VKDUQ) UMVRXUFHV DFURW P X@8®! XVHLY IV D GLIEXGWIMN ' D FDQ EH

VHRXUHD WRUHG DQG VKDUHG 1Q WH FBXG XMIQ) WH VXJJHWMG DSSURDFK %4 XVIQJ) JDWHU P DINQJ DQG
HQRY SURQ IQQRYDURYY DQ FBXG FEHOAP D\ SIRIFHQ® \WDQVP MWAKHU IQRWP DIRQ 1Q DQ XQRKMG FBXG

- WWRXWKQYHIR) WHUUHRI QURQ\R RKHY WH , QRUP DURQ 3 URSUHVRUFDQ VSDUH WH UHFRG \R\WH FEBXG 7 KH
XVHV EHQHIW DUH HQGHG Z IKRXWRYHIKDX@Y WH SUYDM NHV R \WWH UHP DIQQ) FOHOW  7KH ,QRWP DIRQ
3 URSUHVRURUYAXQRK ' LUHARUKDV WH FDSDRIW \R HIDVH D UHFRUG \KDWKDV EHHQ VSDUHG Z IWIQ \WH FBXG 7KLY
IQORYDURQ SHWP W UHFHQ® VHBRMG FOHONV \R GHRY SWUHFRBY VSDUHG Z MIQ \WH FBXG B\ RWHU EXQRK

IQAYIGXDY X\ 1Q) \WHU FOIP HG SUYDW NH Z MBRXWKDYIQ) R FROIBPWKH LORUP DIRQ IIB1V SURSUHRU W
QP IQVKHV WH FRP SX\BMRCDOFRP SEf W YMIOR VAP E®! [QRWP DIRQ UHFRBY Z KHBDV NHHSIQ) XS D VHWBIG
LI XUH FROMQAP HDVXUH 1Q DQ. FDVH R WWH QXP EHUR! UHSXADWD) FOHON

. HZRWGV 6H-XWH' DIV &BXGWRIDIH ' DU ( QFUSWRQ ' D' HRY SWRQ $ORWKP 6 HFEXUH 6\ WP

6HFXWH ' DB %RDGFDWAM XVIQJ 3UYDR\ 3UHVHUYDMRQ 7HFKQTXHV 1Q
" DMAEXWMG ( QYLLRQP HQW

SRKIVS DYIQAD 1 INDP ' U 5 H\KD 6 KDKDSXUNDU

$ EVADFW 7KLY ' DU VHREXUMY DQG SUYDR\  DUH HWHQUIDOKIQIV QRZ DED\ V GXH R D @UH DP RXQAR VHQOUMYH
CDWEUWRDGDWIY RQ VRADOP HAD Z HEVMAV 0 RMR ,QMOHWR 7KIQIV ,R7  DQG KHDAK FDUA
KDYIQ) TXI\M FKDEIQI HV R DFKIHYH SUYDR\ SUAVHYDMRQ Z KHQ QXP EHUR| GMMEX\MG UHVRXUFHV KDV IQYROHG
GXUQ) \WH CDWI ELRDGFDWGY) QwsmmZHstmmmmwmswm
IDP HZ RN ,Q WLV SDSHU Z H IORRGXFHG QXP HIRXV SUYDR\ - SUHVHYYDMRQ WFKQT XHV GXUQ) GO GMUEXWIRQ \R
DFKIHYH KUK SUYDR 6 RP H WDAWRCDOP HWRGY GJND(’RQPI}DAI!RQ JI—Q—LIN}D\JRQ UDQGRP SHUP X\MRQ
VSHADO DIRQ \WS GRZ Q DQG ERWRP XS CDWI JHOHUDD DIRQ) 11QJ HSURNIQVHIRQ HA DU DOR HYDODWNG RQ
H WQULYH CDII Z KHQ GMMEX\ID] Z WK P XGVSDAV WSLRSR\/I—GRQ%ZD\ KDWKIQ) SUYDR\ : 25 RSHIDVMRQIRU
JHQHDIY P XUSG VHRXWH FRSIEV ) WWZH GHYHBS D IHZ G CDP IE SRIFHV IRUHDFK FRS\ XMQJ ; 25
RSHUDWRQ DQG IQVHWIQI HSUQW 1Q LQAYIGKDOGRAXP HQN 7KH FRMERIDMRQ R ; 25 RSHIDIRQ DQG FXRP
SRIEHV DUFKLYHV KLIKHU VHRXUWY URP IQMIDODV Z HODV H WACDODWIANY 2 Q WH F\’\M—UKD(IB \WH QDB
UHFRYHY DSSURDFK KDV EHHQ GHMIQHG \R H WDFWD IIQIHBUQNVIURP  VHRXUH FRSIHV | \M—|I—[\hQ/IXI—|
I—[SH.IPI—QNO[IJJDVN ZH HYDODW SURSRVHG UHVXQOV ZIW QXP HIRXV H MY A VWPV DQG VKRZ
HIHAYHQAW R SURSRVHG P RGXBV 1Q D GMUBEXWMG HOYLRQP HQW

. HZRWGV ' DB VXUV DB SIYDR GWIEXIRQ R GDW DWW GDNDUH SUYDR SUVHIYDIRQ 11QIHBUQWY
IOHWRQ UHP RYDO

& 7($0 ,6 %4l



7RWO MHW 2 QXH$ GYIVRU) RU' IV QG+ RP H: RUNRXW
" ULIBMK' HRB®! 61G3HWK - DIVZ DO6 P X\ KDXGKDUL =HDOY DIRU $ EDQCD - RvH

$ EVAADFW ( [ HIAVH IV RQH R \WH CRIFHDE®! LQFBDVHY 1Q SURWNV DP RQJ WH \ RXAW RQHV RZ Q KHDAK DQG
IMZHVV Z DV UHJ DUEHG DV D VHRRQEDU  SURUY 1O WH SDW/7 KIV VMG, Z DV GRQH R SXVWKLY \WHRY \R \WH

VHH 1L MZ DV FRUHPWY/AHFDXVH WHUH DUH 1HZ \AMGHY RQ KLY VRSLE \KDWIBLI WKLY VSHALLIE JURXS R SHRS®! KLV
VWG Z DV FRQGXPWG \R EFWHUXQGHYABIQG \WH SK\ VIEDCDRIYIWY KDEIW DQG DWMMGHY R XQYHWAW AMGHQW 7KH
VWG BR\HG DMKH NH Z D\ V \KDWUHI XOU SK\ MEDOH HUFAVH DQG IMgHW FRQUEX\M \R RSP DOKHDGK DQG
ZH@HW SDUFXOD IQ\M—IIZlH—DRI LEHW SUHYHQIRQ DQG FRQRO 7 KH UHVSRQGHQW Z HUH DVNHG DERXVWKHLU
YIHZV P RWYDIRYY GHP RIYDURY IRRG FRQUXP SWRQ SDWHQY DQG KHDAK DQG 1IMgHW SHUIFHSWRQY © KHQ \WH
GYHY R SK\ VIEDCDRIYW R P DBV DQG IHP DBV Z HH FRP SDUHG MZ DV VKRZ Q WDWHP DBV HQJ DIHG [Q BW
SK\ VIFDODRIYW 7KH %0 , ZDV FDBXOWMG DV Z HD 1Q REHUW IGHQM Z KIFK Z HIKWFDMIRY HDFK SHYRQ

EHPQIV R
. HZRWGV ( [HFAWH 3K\ VEIDGS AW + HDAX DQG) MEHW * VB ©Q

$1U6 FUEE®I ° & KDUDFWUS HFRJQWRQ 8 VIQJ 3HQ 71S
) HEDQER ( Z1Q+ ISVRQ 6 IEIQUDEX* HRJUH 5DGBA 5R . DY\W 6 KHDH

$ EVAWDFW %HDXVH R WH &RYIG  IQGXFHG BFNGRZQ HYHUY WIQ) KDV JRQH RQEEH  7KH VFKRRY  FRBUHV
DQG FRP SDQHV DUH XMIQ) VHYHDORQEH SOMRIP V \R FRQIXH Z M WHUZ RIN 7KH WDGAMRCDOSHQ ~ SDSHURU
ERDG FKDOIP HKRG IV QRASIHHWG QRZ ,QP DQ DSSTFDMRQY VXFK DV KDQEZ UM DQG GDZIQ) XMIQ) \WH
FRP SX\MUP RXVH DV DQ IQMUIDFH P D\ EH IGFRQYHQHQARUHYHQ WP H FRQUXP 1Q) DQG D J UDSKIEV \DEGMZ RXG
EH GAMUHG + RZ HYHU JUDSKIEV \BEGW P D\ EH H SHOYH IRUVRP H XVHY DQG UHTXILQ) \WHP \R RZ Q RQH LV
QRAMHDVRCDE®! & RQYHM) KDQIUN%QGQFXPFQNIQRGJNBOG?FXPFQNIQYR@FNDFHDPRQSLRE(BP LH
KDQGZLlwgJ UHFRIQURY ,QAMDG R FRQAG—UQJWKDQSZUAMQG?FXPFQNZHF[DIH:)NRQW

RYHP HOAR \WH KDQG RUNKH SHQ Z KI® Z MG 7KXV \KH SURMPAIRFXVHY RQ GHMAID RUSUWHGRID Z KDWY
ZLIWoQE\ REVHYIQ) \WH SHQ P RYHP HQW,Q WLV SIRWPWZ H IRBZ \WH SURFHW R Z WM 1Q \WH DIU Z KIEK FDQ
EH FROMGHHG DV Z MY 1Q * VSDFH B\ XVIQJ KDQG JHWUAY ,Q RNHUZ RBY IV @\H Z WM RQ D \RXFKBMW
VWP 7KHW WMP Z LOW \R SUHARWAH FKDUDRAMY B\ WDFIQJ ' DQG DQDO) LQJ \WH P RYHP HOAR \KH SHQ 7KLY

GRHV QRAQYROH DQ. VHOVRY WH XVHUZ LGSHURP \WH Z UM DANRQ 1O IURQAR! \KH FDP HUD
. HZRWGV /RANGRZQ $1U: UMY ' VSDFH &KDUDRMUS HARJ QURQ

6 WG RQ DSSWRDFKHV IRU* HRVSDWDO DV 6 HFXUW
3 DN ¥<DQID®! 3UR ' UB XEKDQILI DINRBI 3R * U 6 DFKIQ 6 KIQEH

$ EVWDFW * HRVSDIDOGDW IV YHY VHQUMYH GDW 7KH * .6 GDW P RGHOVKRX@G P DNH VHQUMYH GDBVHW
DYDIDE®! \R DXWRUL HG XVHY RQD DQG SUHVHYH WH DFFHW IRUIQVHQMYH CDB IURP WH VDP H GDWEDVH \R
JHCHDOVHY 7R VHRXUH VHOWWYH DWW IUIRP DQ. XCDXWRUL HG P RALIFDIRQY DQG P DIQEIQ W FRQIGHQIDDN
D VIRQ) HQRY SWRQ P HKRG Z W @ WG UHVRXUFHV VKRX@ EH GHYHBSHG $ YDIDEG! HQRY SURQ WRKQTXHV IRU
* 6 GO VHPXUWV DUH GHDEY Z W HQRY SWRQ \MAKQRBJ LHV [RU* 6 CDMB EDVHG RQ Z WP DINQ) \A P P HWIE
NAA AU SWRIWDSK\ \MAKQTXHY DQG FKDRIE P DSV HW Z KIEK DUH XVHXOIRUFRS\ W KWSURMAIRDY * HRVSDUDO
AW IV XVHG ZIGHO IRUP DQ DWW VHQWMYH DSSTFDIRQY @\H GHHQPH P DQDUHP HQVSRZ HUJUGY
GHAMRQP DNQJ WDFNQJ R HYHQW DQG DRYMEV XMQJ ,R7 GHYIEHV W 7 KHVH A AMP \/ DUH DOYXQHUDE®! \R
YDURXY P\ EHUDWIFNY [QRKVIRQV ,WBDGV R ICFRUHANGI RUP DUMRQ DQG DI HFW EXVICHW GHAMRQY

. HZRWGYV &USWIWSK 6 HRXUWWY * HRVSDWDOEDW 9 HARUGDWY 5 DWMUGDWY / LJ K\ HI KV Y S\WRJ UDSK)

& 7($0 ,6 %6l



( DUMTXDNH O DI QWXGH 3 IHALFWRQ XVIQJ 1 HXWDOL HEZ RUNV
9DWDG3 DD’ KUXP 106 KDK <DVK 6 DQNSDO3 R 3 DN KDP DQUNDU 3R 3 UDNBND %4<DQJ DB

$ EVMADFW 7 KH HDUKRTXDNH IV RQH RN WH P RAMGHYDBMEY  CDMMUDOGYDVMY \KDWP DONGQG KDV HYHUIDFHG W
AUNHV Z WWRXWZ DUIQ) DQG FDXVHY P DWAYH GHYDMBMRQ 7 KHVH HDWKTXDNHV KDYH D KXJH [P SDRWRQ P LGRQY
R SHRSGI DQG D ®WR SIRSHW W FBDUWDWRP H HIRW P XW\EH SHURWP HG 1Q REHU\R EH DGHTXDMD
SUHSDUHG | RUWKHVH HDUWTXDNHV ) RUD BQJ WP H SHRS®! KDYH XVHG RGG DQP DCEHKDYIRXUWR SUHARWZ KHQ DQ
HDUWTXDNH Z RX@ RFFXU 0 DQ. SHRSG! EHHYH \WDADQP DA KDYH \KH DELON \R GAMPAZ KHQ DQ HDUWTXDNH RU
WDIHG IV DERXAWR RAFXU KRZ HYHU WLV 1V QRAD UMIDE®! DSSURDFK R DQUFASDW HDUWTXDNHV 7 KHUH DUA
WFKQRBJ IHV VXFK DV QHXUDOQHE RUW \KDADWIMAKXP DQV \R EH P RUH SURGXRIYH 1O WLV \MFKQRBJIFDCDUH : H
KDYH \BNHQ D AMS 1Q RXUZ RN W GUDZ DWHQIRQ \R \KLY FUXFIDOMVXH RE QVEXWIRQ B\ SUHARW HDWKTXDNH
P DI QWGH DQG GHSW XWDAQ) P RGH) GHHS BDWIQI DQG P DRKICH GDWQIQ) DORWKP V : H SURSRVHG RXUIICDO
P RGHOXMQ) D FRP EIQDWRQ R /670 DQG511 P REHO ZKIEK KDV \WH KU KHVADFFXUDR. VFRUH R DQG
SURYIGHG D FRP SDUDIWH DQDOMY R KRZ MSHURWP V 1Q FRP SDUVRQ \R RKHUO DFKIGH / HDUIQ) $ ORUWP V \R
SUHARW) DI QWCH DQG' HSWI

. HZRWGV ( DUKTXDNH 3 BHGRRQ 1 HXUDAL HZRUWY 0 DIQWGH * HSW 7IPH6HUHV' DM /670 511

$ 5HIHZ 2Q ' HWPARQ 21 %DIQ 7XP RU$SQG $PKHP HY ' LVHDVH ) LIRP 05,
PDIHVSVIQ] ' HHS/ HDUDLQJ ) DP HZ RN

$ AWH 3 DIIDQG" U %KDYDCD 7 LS®I

$ EVADFW ,P DIH SIRFHWQ] SO\ V D U QUEDQASDWWQ FERIFDOIHG UAVHDURK P DIH DQDOMY WRKQTXHV
GHYHBSHG Z W DGYDQRHP HOWNQ WH | HG R FEIFDOAVHDVH GDICRVY $QH SHWARQUXP HV OUH FKXQN RN \WH
@ \R DQDOWH HYHQ D MQI®I 05, ,PDIH ,P DIH SIRFAHWIQ) DV ZHODV ' HHS / HDWQQ) \MRKQTXHV DQG
DORUKP V KHS R TXIENHQ WH SURFHGXUH \WHUHIRUH WHVH Z D\ V VDYH \IP H DQG HIRW7KH DIP R KLY SDSHULY
\R VKRZ FDVH VRP H Rl \KH WWYGHV Z KIFK DUH SUHYIRXM® GRQH B\ UHVHDUFKHY TRUGHWIRIRQ R 941DIQ 7 XP RUDQG
$OKHPHW ' MDWH $' 7KV SDSHUDOR GVFXWHV DERXWDQ LOM® HOMA WP XMQ) ' HHS / HDWIQD
WRKQTXHV IRUWH GAWRRQ P RGHOR! EWDIQ SDIWRBJ\  7KH XQTXH SURSRG i VWP Z IOKDYH [LYH FOWHV
* @RP D 7XP RU 0 DDJQDQW XP RU 3 WMWY 7XP RU SQKHP HW ™ IM-DWH $'  DQG 1R 7XP RU +HDWM\ %4DIQ

7KH SURSRVHG P HWRG HQFRP SDWHV IRXUMBIHYV 0 DIQHWF 5 HVRQDQFH ,PDUIQJ 05, ,P DIH $FTXMUIRQ

WY IV DB FROPIRY 30H 3URFAHWIQ) R DFTXILHG GDB \KLY IV CDW SUHSDUDIRQ ) HDUMUH ( [ WDPWRQ DG
&OWLEDIRQ DOG OWNARIH GHWRIRQ R GVHDVH DQG M WP HYDODIRQ 7KLY A WP Z LOKHS SDWHON IRU
QADIQRVV R EWDIO GVHDVHV

.PFB]ZISJLGB/S,PDJHBLR:I—MAQJ ' HHS / HDWQQ) %ADIQ7XP RUSQKHP HWV' IMDVH $' 0 DIQHWF 5 HVRQDQFH

) LH$ QG 6P RNH' HWIPARQ 6\ WP
. IDQMDEH 3 DUNVKIVIB LY/ 6 UCKDU+ DUKDUDQ S5 DP HWK/ O P DQ' U 9 DUKD 3 DMD

$ EVWDFW ) ILH GVDMMY WSIED® UHVXGMQ D BWR BW \R @H DQG SIRSHW WY \WWHUHRUH P SHIDIYH \KDW
SUHFVH DWW DQG SRME® SRWIEGIH VROVRQY R GAAWPWILH EH P DCH WDA® DYDIOEG! \R \WH P DWHV DW
®l SUFHV 7 KHUWH KDYH EHHQ VHYHIDOUMVHDUFK DWP SW VR G-V Q HIHRAYH DQG DSSURSUDIMO SUEHG
1WA GAWWRIRO Vi MP V Z WK YDU1Q) GHIUHHV R VXFFHW +RZHYHU P RAAR \WHP  G-P ROAMDM D WDGH R
EH& HHQ SHURWP DQFH DQG P RGHOV] H Z KIFK GHAIGHV \WH P RGHQY DELOV \R EH LOABEIG RQ SRWIEG! GHYLIEHV
2 XUZ RIN SUAVHQAMG RQ IILH DQG VP R\H GHMAIRQ WA MP 1V DQ DWHP SVWR GHDCY W ERW \WH SHURUP DQFH DQG
PHEL(I)XVM/XI—NIQRQ—IG—MJQ &RQYROMRQ 1 HXWDOL HEZRIN &11 IV XVHG DBQJ Z MW \KH 5 HVQHW P RGHO
(GIH GAWRIRQ P RIRQ GHWRAIR) DUD FRYHHG B\ IOPHV HMMOFH R VPR\H JURZW R IWH DQG
EDFNJURXQG 3 HURUP DQFH HYDODVIRQY RQ D \WBIQEDUE CDMIVHWDV Z HODV RXURZ Q QHZ ® IQNRGXFHG PXRP
FRP SIBIG 1IUH CDBVHWDH H WHP HO HQFRXUJIQJ 3 URSRVHG I1LH DQG VP R\H GAMAIRO L WP LV IOABIEBIG |RU
P REIG! IQ\WHIRWPP R D FLRW SOWRP DSS XVIQJ |G\

. HZRWGV ) WH DQG 6 P R\H GAWRRQ 1LLH VWRUH GDMWEDVH  1LLH DQG WP RNH SDUDP MY @YH GAWRIRQ P RGHO
5 HV1 HW
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7UDFN &LYLO (QJLQHHULQJ

&6, 6$) ( 6RIE DUH%DVHG ,QYHWI DARQRI ( ITHFWRQ' HGFWRQ DQG 0 RP HQWRU
) W6 @E Z W' LLTHIHOW2 SHOLQJ' 6 KDSHY DQG 3 RVIMRQ

-DIEN * XWDQL ' U 3 UDEKDNDU& KDUSH

$ EVWDFW 7 KH [OVWDE Vi WP KDV QXP HIRXV EHGHIW DQG MY FRP P RQD XVHG IQ P DQ GLIHIHQANVSHY R
V VXFK DV WKRSSIQJ P DO KRVSMIY DQG RIIFHV YXI@QIV FROAMD R IOWDEY P XWWDWI\ \KH
UHTXIUHP HQW | RUFRQCHRIRQ \R XWIMHY VXFK DV DIUFRQAMRQQ) RUJDV SISHY @HY $Q RSHAQ) 1Q D \WIKFWMUH
FDX\A—NDQIQMID(SWZQIQWQD\MLUIXRDGSD\M $V D UHVXOVDQ P EDDQRHG VKHDUIRUFH DQG GHORIRQ Z L@
RAFXU ;. KHQ WH RSHQQJ LV IQRRGXFHG W L@ICFUHDVH WH HIHPWR! FUMFDOIRUFHV VIXFK DV SXQFKIQ) VKFDLY
GHORRYY DQG P RP HON 7KLY UHAVHDURK. FDUIHG RAIHSUHVHOW \WH QXP HUEDODCQDOMY DQG IMZ DV FKHRNHG
Z KHWHUGLIHHQAWKDSHY R' RSHQQIV DQG YD 1Q) RSHQQI GFDVMRQY KDYH DQ P SDRARQ \WH GHORIRQ DQG
EHQAQ) P RP HONEHKDYIRXUR! IOVWDEV 7 KH QP HUFDADCDOMY IQ KLY SDSHUIGFAGHV * URXS $ DQG* URXS %
DQG LV IXWWHUQYIGHG IOR WUH VHRIRQY P RGHY Z MWRXWRSHQQ)  VTXDUH RSHQQY D(ISFLLFX@JRSI—QQ]
2 SHQQIV DUH SOFHG SDID@IOR D FROP QY IDFH  7KH V] H R RSHQQIV FROVGHUHG [Q\KIV VWG, DUH P
P IRUD VIXDH RSHQQ) DQG P QDPHWU IRUD AUXOU RSHQQ) ,Q REHU R
FRP SUHKHQWYH SDUDP HWE VWXG. 1\ HBP HOADQDOMY KDV EHHQ SHURWP HGE\ XMQJ &6, 6$) ( Y  EDVHG
RQ,6 7KH SXISRVH R WKLY [QYHWM DIRQ 1V VR XQGHIARQG \WH EHKDYIRXUR! |OVWDEY Z W GLIHHON
RSHQQJ VKDSHV DQG Z W GLIHHQARSHOIQ) SRMRQY IURP \KH FROP QIDFH %DVHG RQ \WH DCDOMY \WH AXG
SURSRVHV YDURXY FRQFOMRQV DQG UHFRP P HQEDUWRQY

. HZRWGV ) OWOEVWMP 0 RGHO2 SHAQJ IQVDE SXQRKIQ) VKHDU P RP HONGHERRQ 63$) (

' HVUJQ Rl : DMU' DAMEXWRQ 1 HE RWIN IRU 71O DRQ 9LEIH XVIQJ ( 3$ 1 HWDQG
* RRI®I ( DUM 3R

$QANHW DUKDW< DK “DQIHD 3 IDMWKD . KHEDWNDU ' DYIGSWQK . XP DU 0 U6 RQX 71Z DWW

$ EVDFW7 KIV WG SUAVHQW \WH XVHR! ( 3$1 ( 7 VR\EDUH 1Q \WH GAMJIQR! \WH Z DIMUGMUMEXUWRQ GHE RN IRU
710DRQ YIAIH IQ : DAD \WWGND 7KH P DRUSXISRVH Rl SIRYIAQ) D JRRG GVWIEXWIRQ CHE RN IV \R SURYIGH
VX IFHQASUHWXUH DWHDFK SRIQAZ W BW ®W $ Z DIMU QVIEXUIRQ QHE RUIN FRQUWAW Rl SISHV \BQ\V HW
(3$1( 7 VR\EDUH IV VIP XOMRQ\RRY KIFK IV XVHG | RUH IFHOAEMIUEXUMRQ R Z DIMUVXSS® ) RUWH DQDOMY RI
H MY Z DIMUGVMEXURQ VL WMP  YDURXV GDVB DUH UHTXILHG @\H 0 DIQ Z DMUVRXUFH 3 RSXOMRQ R \WH DUHD
' 'HP DQG IRUZ DWMU 5 HTXILHP HOAR \WH SXP SV ' MUEXWRQ 1 HZRIN DQG Z DMUBIQNY 7KH * RRIG! ( DU
,PDIHR 7I0DRQ YA H IV GRZ QBDGHG DQG \WH HBIYDMRQ R D QRGH GIQJWW R SISH Z DV UHFRWEHG IRUGHDUD

MQAIRQV DQG~ SISHV 7KHVH DWW Z HH XVHG IQ ( 3$1 ( 7 VRI\DUH IRUDCDOMY Rl 3 UHWXWH + HDG ®W
gLSI;H\(/(BlYDMQ 7KLY DDOMY UHVXAMG 1Q SUHWXUH DQG HBIYDMRQ DWYDURXV QRGHV DQG KHDG ®W DWYDURXV

.HZR®GV (3$1(7 : DMUI6XSSO 1 HZRWN 1 RGHV 3ISHV ( GIYDUWRQ

6 HVP LF $ QDOVLY DQG' HVLIQRI ,QLAHG5 & ) WP HV
* 9 0 XOXQG 6 KBHHWKDIGF HIJRQG % - * RGERGBA

$ EVWDFW 3 UMVHQN6 FRGHV GR QRWKDYH GHBIBIG J XICDQRH IRUWHDIZ) HIHAR 1QIQY DO 1Q 5 & WP HV
,QLOY DO Z W RUZ MWRXRSHQQ) DQG Z DT Z MK YDU IQ) SHFHQBUH R RSHQQ) EHKDYH GLIHHO® Q5 &
IDP HV 7KLY SDSHUDGAUHWHY VHVP IE UIVSRQMH R IQILEGQY YAIEN TUDP H \MKPMURV Z KIEK DUH YHY FRP RQ
5H/><®V|QMQ/HWSWWMSWZKLFKZMMXOQWWLFGMQ ILDP
VWIKPXUH  \WH UHVXOV IQAFDMG \WDWAKH DUDQIHP HOVR \WH IQI@ SDQH® 1Q WH ILDP H WP DUNDE
IQGHQFHG WH SHURUP DQFH R ARKFUMUHY

. HZRWGV 0 D\RQ 1QIO5 & IWDP HV 6 HWP IE UHVSRQH

91
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$QDOVLY ' HVLI Q DQG ( WWP DWRQ RI 6 KRSSILQJ 0 D@ RU3 DA KDU& W 8 VIQJ ( \REV
6 RIV¥ DUH

6 KUHHVKDIOF HIJRQG . DUNL* KDUDW3 U DON. KDQEDUH $ NWKDW 3 DMD&KIQP D\ 3 DID

$ EVWDFW 6 \WKPUMUDODCQDOMY IV D GVASEH R HQIIGHHUQ) \WDMGQFGGHY GHMP I[QQ) WH EHKDYIRXU R
VAKPMUHV 1Q RGHUWR | RUIHFDVWAIKH UHDRIRQY R UHDOY. RU ARKPWUAY VXFK DV EXIQIQIV EUGTHV DQG WKWHY
ZKI® P DQMQQ) WH \WKPMUH HFRQRP \ - HBUDQFH  VHWYIEHDEIOW DQG GXUDELDY 6 WKPMUDOHQJ IQHHWY DUH
IDFHG Z W \WH IMN R DFKIEYIQ) WH P RN LEHQADQG FRVH THPRYH GAML Q Z KIB! HQUXUQ) WDVWKH EXITIQIV
IICDOGHVI Q LV VHYIEHDE®! |RUIW IOMQGHG XVH GXUQ) IW G-MIQ@HWP H ) RUWH*  &RP P HUFDO6 WKPMUH
DQDOVY SOQQQJ DQG HIP DM R D P X@MRY EXITIQ) Z HIH XQGHIENHQ Z W \KH DUDQI HP HOAR EHDP V
DQG FROP Q SOFHP HON HVBEQKHG GHSHQAQ) RQ WH DSSURSUDMGHW R WH SOQ ' HDG ®DGV DA
VAP DWMG XMQ) P DIMUDCFKDUDPMUMIFY Z KIB! OYH GDGV DUH VBNHQ IOR DFFRXQXMQ) WH .6~ 3DW FRCGH
DQG IRRUIV DUH SOQQHG XMIQJ WH VRO VDIH EHDUQ) FDSDEIMW 7R GHWUP LOH WH P RP HQW DRMG XSRQ B\
FROP Qv DQG EHDP V' @P WYABAM DQDOMY IV XVHG 7KHNQGR MDE RQHZD. RUBRZD.  HQG FROAWRQY DG
GGV DUH DOBNHQ QR FROGHDIRQ Z KIBI FROAKRIY D VDE 7 KH @DGV DUH WDQUHUHG TUIRP WH VDEV \R
\WH EHDP V' \WWHQ \WH @DGV 1URP \WH EHDP V DUH VBNHO XS B\ \WH FROP Qv DQG 1IQD@® \WH VHRIRQ LV FKHENHG
IRUFRP SRQHQW P DQXD® DQG XMQJ ( 7$9%6 VRIE DUH IRUSRWDCDOMY ROVAKPMUH P D[ 1P XP \VKHDU
IRUFH EHQAQ) PRP HQNVDQG P D P XP EHQAQ) P RP HQA' HBIAY R VHQRIFHP HOAE\ XVIQJ 6\BDG 5 &' &
6 R\EDUH 7 KLY DQDOMY \INHV LOR DFFRXQAVHYHUH VHVP |E ] RGHV DQG EHKDYIRXULY HYDOIDWG XMIQJ 7\ SH,,
VRICFRQGMRQY ,Q RXUSURMIPWZ H HVWP DWW DQG FRAMY R \WH* ~ VKRSSIQJ P DQY W MS B\ \AMS SURFHGXUA
DQG FDBXOMRQV 1Q ( [ FHO

. HZRWGV $XW&$' WKRSSIQ) PDO/IP W6V O HKRG 19%& (7$%6 ,VROWG ) RRWY 2 SHQ 1HZHO
4 XDUMU7 XWQ 6 \DILFDVH 6\IDG5 &' & " HMJIQ $CQDOMY ( VWIP DURQ

$ UMLFIDO 1HXWO 1HEZRWN $11 ORGH@MY IRU 5HP RYDORI $WHOWM IRP
* LRXQGZ DMUE\ ,P SUHJ QDWG %4QDY 2 [ LGH$ GVRUEHQW, %2 $

"US5DWMWKO0 ' KREGD 3WVDG. DQH 9DIWKDD3 . HVDODW 6 DAKDCD6 5D DAG

$ EVWDFW,QP DQ GHYHBSIQI DQG GHYHBSHG FRXQUHY SUAVHQFH Rl DWHQW $V ,,, @ RH\WWDQ  SSE IQ
JURXQEZ DMJLY UHSRUMG 0 DQ. SHRS®I XVH \WWH DIVHQE FRQIBP ICDMG JURXQGZ DIMU IRU GUCONQI” SXISRVHV
Z KIEK LV KD] DUERXV \R KXP DQ KHDAN + HQFH QHHG W EH UHP RYHG EHBZ WH SHUWP ME®I BIYHOEHIRUH XVH [RU
QUONQJ SXISRH ,Q WL EDWK WG 9@ $ Z DV XVHG DV DQ DGVREHONR WP RYH $V,,, ILRP ZDMU ) IRP
H SHUP HQBOGDW RSP DOYDOHY IRUWHGRVH R 92 $ WP H R FROBPADQG S+ ZHH IRXQGG\REH  J 7

KW DQG ~ UNVSHAHD ,Q WLV SDSHU $11 ZDV DSSTHG \R \WH YDURXY SDUDP HMY DQG IRXQG \WDWWH
UHVXQV DUH VDI LEG IQ WP H VAMG. 94-MANIWID) Z DV IRXQG 1Q GRVH WXG. DQG IQUDOFRQFHORDIRQ WYG. Z KHUH
DVIQS+ WG WH$11 UHVXOY DQG H SHUP HQEIOUHVXEOV DUH 1Q JRRG DI UHHP HQW,Q HIHAVR FRH M) [RQV
WXG $11 FRXG CRAP DS 1Q DOFDVHY DQG QRWWKRZ VDWIDRRY UHVXAV ) URP ~ H SHUP HQEOGDW MY
SURYHG WDWYR2 $ KDV JRRG SRIMQIDARUUP RYDCR $V,,, 1URP JURXQGEZ DWU

. HZRWGV $WHQM %DWK DORSURQ $1 1

" HVUJQRI : DIMU DMAWEXWRQ 1 HVI RINRI O XUEHO IADIH8VIQ] ( 3$1( 7
6RQX 71Z DL 1 DQAQL6IQIK <DVK 6 KXND %DGED36 KDWP D 3DZDQO0 RXW D
$EVWDFW( 3$1( 7 VD VR\EDW R Z DMUGMUEXWRQ VA VMP R 0850/<( YI@IH $FFREQ] W RXUBVHDUK

1Q 0 XUEH Y@ H \RBOQXP EHUR! KRXAVHV IV ,Q KRXVHKROV 7 DS FRQQHAIRQY DUH DYDIDE®! 1Q
KRXVHV DQG\WH RKHU ~ KRXVH DUH QRAWKMIQ) \BIS Z DWU $ FFRUEQ) R - DO HHYDQO MR QW R Z DWU
UHDFK \R FDFK SHYRQ SHRS®! Z OFH @1Q) 1O \WH Y. H 1Q DV SHUSRSXOMRQ IRHFDWYY 7R

HQUXUH WDWD VXIIIFIHQATXDQMWY R KUK TXDOW Z DU IV DYDIDE®! \R DOVHIP HON R \WWH FRP P XQW 1Q

H ZIW GHP DOG ) RUWH HIHAYH G-MJQ R FRP STFDMG SISH QRO (3$1( 7 KDV JWRZQ 1O
SRSXOUWNV DQG XVH 7KV VMG [REXVHY VRBID RQWH XVH R \WH ( 3$1 ( 7 \WROR FUHDM DQG GMUEX\WM D SISH
QHERW ( 3$1( 7 IV D VR\E DUH \KDWIP XOWV K\ GIDXTE RUZ DIMUTXDDW EHKDYIRURYHURQ) SHURGY R WP H
1O SUAWXUL HG SISH CHERUW WY IQMQGEHG R EH D WXG  \RROWDWDGYDGFHY RXU XQGHIAMBQAQ) R \WH
P RYHP HQADQG IDM R GUONQ) Z DIMUZ WIQ GMUMEXURQ A WMP V' $ QHE RN FROAMV Rl 31SHV - XQAIRQY
(65 (3$1(7 JIYHV SUHWXUH DAHYHY MQRPIRQ DQG IBZ DQG KHDG ®W YHBFW DWSISH ,Q WLV 3 DSHUZ H
FRQGXPAWD VMG R Z DIMU GVEXUIRQ CHERWIN R 0 XUEH 9L@IH 7KH 5 HVXOV IQFOIGHG SUMWXUH DWHDRK
MQPIRQ DQG IBZ YHBAW DADGSISHY

. HZRWGV (3$1(7 -XQAIRQ 1 RGHV ( BIYDIRQ

& 7($0 ,6 %6l



' HYHRSP HOWR! : HE $SSQFDARQ R / RFDW ) HDVIELON Rl 6RO 3 DUDP HMY/
EHVE HHQ 7KDQH DQG 3D KDU' DMMFW

" U 9YXCKDUIDWD - * RGERBA YQVRQO DIWHZ & KIGKDP EDULS DXW. DEIU<DQADY 5 RKDQ 6 KDK

$ EVADFW7 R EXIG DQ. VRKPMWUH WY QHFHWDW \R XQGHIABIQG \WH TXDONAV R WH P DIMIDCRQ Z KIEK IMZ LOEH
EXIOVZ KIFK FRX@ EH VDQG RUVRIO0 DQ. GlLIHIHQAYDUEMV R VRIOXUWRXQG WH ( DWW LOFGGAQ) EOFN VRIOUHG
VRO OMUM VRO BDP  VHD VRO DQG VR RQ ( YHI VROKDV IW XQTXH VHWR IXQEDP HQEODV Z HODV
HQIIGHHUQ) IHDWUHY VXK DV IQGH DQG WHQIWW ,Q WH GHMIQ R IRXQEDMRQY \WHU DUH \BIR IXQEDP HQNO

\WDWP XWVEH P HWD 3URVIGQ) D VXIMUE®! IDARUR VDIHW DJ DIQAMMRXQEDMRQ P DMIDOIDIGUA
) DIOUH R \WH IRXQGDUMRQ P DIMUDCFDQ UHVXONQ \IH | RXQEDVRQ IDIARY DV Z HODV \KH FRP SONM AKFUYUH [ DGR
E $GHTXDM SIRMAIRQ DI DIOAMMMKPMIDOGDP DI H IQGXFHG B\ IRXQEDMRQ VHWBP HOW HWHU FRP SBM RU
QUHHMDO 7R P HHAWMKHVH BQEDWGY D GHBIBIG UMHDUK R \WH IRXQEDIRQ P DMUIDY DV ZHODV DQ
LOYHAM DURQ RN WHUTXDOMV \WURXI K @ERIDIRY  RUILHG \WMIDJ 1V UHTXIHG ,Q RXUMMG. Z H KDYH J DWHUHG
VRIO/DP SBV IURP \WH \BIGNDV R 3 DOKDUDQG 7 KDCH GMMEW DOG \MMG \KHP 1O WH OE

. HZRUWGV 6RO6%:8 ) RXQEDURQ ) DICIUH 6 HWBP HQW
. DU IMAEXWRQ 6\ WMP IRUG L 9 LG HV LQ - DZ KDU&IW E\ - DOBQWD 6 RIVE DIH

3DVFRDO HUDR $ DNDQNWKD . DUEDWAH DIYKIVG KUP DNDU + [P DOWKX 7KDNXU 5 RQQ ' [VRX] D

$ EVWDFW,Q ,QAD  WXUWDOZ DMUM VAP V WDWWHYH D MQI®! YIA@ H DU EHFRP IQ) P RUH Z IGHVSUWDG 0 XQY
Y@ H Z DMIGHDYHY VAKHP HV KDYH \WH SRIMQIDOR H SBRWHFRQRP LHV R VFDGI DQG SHUP P RUH WU QUIEDQN
GYHY R VHYIEH DQGWH DSSHDUWR EH D YIDE®! DQG BQ) \MP VROMRQ R ,QADV DFXW Z DIMUVFDUAW 7 KH

REVBFGN \R SIRYIGQ) BQJ \MP DFFHW \R XUDOZ DIMUVHIIEHV 1Q GHYHBSIQ) FRXQUHY DUH JHQHUD® P RUA

FRP SB[ \WDQ \WH \MFKQRBJ\ WHD 7KH - DZ KDUZ DWMUGHIYHY QR RN VHYHV V[ FRP P XQUV 7KH P DIQ
JRDCR WV SIRIWDP IV VR XVH - DEBIQAD 6 R\ZDUH \R FUHDM D FRAH IHARYH Z DIMUGMUBEXURQ CHE R 0 DQ\

YMW ZHH PDGH 1Q REHUWR HYDODM WH VWDMI\  7KH VFKHP HV FRQFOMRQV IQFOGH EDVE QH®RIN
\RSRBJ\ D SUHIP [QD RSHIDMRQDOVFKHGX®! DQG 6 XP S BIQN ILG) DAY : H H] DP IQHG FXUHQADWHW

FDSDRW R P HHWEXUHOWDQG IXMUH GHP DOG 7 KLY SOQ KDV \WH SRIMQNDOR EH XVHG 1O \IH IXWHUH L DWHW DUH

UHSOFHG RQWP H DQG WH VEKHP H IV RSHUDWIG DQG P DIQEIGHG FRUMA®

. HZRWGYV 0% 0 DWYDOQAQ] 5HVHYRU 6XP S\WUCN : DU MUEXWRQ 1 HZ RN - DABQWD 6 RI\E DUH

$ QDOVLY DQG &RP SIMARQ Rl + XP LGIW DQG 7HP SHDWH' D : W WH + HS Rl
R7 $ &DVH6WG RQ* R* UHHQ & ROFHSW

"U%- *RGERBA 3 0 &KRXEH\ $ ' 6DCH 6 % 3IPS®I $ 3 %KRU

$ EVMDFW: W \KH RYHID@WP SHUDXUH UVH DRIRW \WH J GEH DQG WH VZ HIMUQ) KHDWRHVH VXP P HY RCH
FDQ VDIHD DWXP H WDWKRXVHKRGY Z LOVHH D IXURXY VKRRAKS 1Q \WHUHBPWNEIW ELQY \KV \ HDU :  KLB! \WH
XUEDQ SRSXOMRQ UHAVRIW \R DIUFRQAMRQQ) \R HVFDSH \WH KHDWZ DYH \KH SRRUFDP RXUIRUVKDGH (O YDUHG
FRQIOP HON $ERXW P LGRQ SHRSE! 1O ,QAD OH Z MRXWDFFHW R SRZ HU 7 KH SHUHPW/ROMRQ |RUWH
SRRUWR \WH SUREGP R UMQ] WP SHIDXUV IV \WH ( FR &RRBUL D FRRIQY) GHYIEH WDWFDQ XQ Z MRXW
HOPMELW B\ IQARGXAQ) "9HOMY 6N @KW 7KH SIRFHW IQYROHV FUDIQY JUGY P DGH IURP UHSXISRVHG
SOVIF ERWBN FXWQ KDO DQG IQABMIG RQ Z IQGRZ V DV SHUMI H %DVHG RQ WWH ALHAIRQ RN WH Z 1QG DQG \WH
SUHWXUH FUDWG B\ DIUGZ \WH ( FR & RRBIVGHFUHDVHY WH \MP SHUDWUH E\ ILYH GHI UV & HOLXV DWRSWP DO
FRQAMRQY 9HQIY WN @KW FDQ EH RSHQHG RUFRVHG DBZIQ) IUMVK DIUVR FILFXOWM 1Q KRP H ERRIY
YHOMDMRQ EHDXWX@ 7KH FDQ DOR EH RSHQHG W UHBDVH KHDVEXIES XS RUP RMMUA

. HZRWGV ( FRFRRBLY 9HOMY WN @KW( QHU\ HIEHQR =HR HHU\ FRQUXP SURQ 7HP SHIDMWUH GRS

& 7($0 ,6 %6l



3HURW DQFH ( YDOXDARQ RI +\EUG 5HDFRU +8$6% IRU 7UHDWQI %BIQGHG
,QGXVWIDO. DWMZ DIMUDV 6 XEVMDM

5 DAQL6 DUDCDEDIRXEU ' U %% . RIL' U 6 KDWKINDQAS 0 IVH

$ EVADFW ,Q DB FOWIFLLIEDIRQ GP HMRQ WHGXRIRQ IV D P DRUSUIREGP 1Q SUH SIRFHWIQI 7K1V SUREGP
DIHAW \WH HIIFHQR R \WH FOWLLEDIRQ DORUAP V DQG UHFRIQUIRQ R VSHALLE THDWUAY ,Q RXU UAVHDUFK
ZRW D CRYHODORWKP KDV EHHQ SURSRVHG R VROH WY MXH 6RP H R \WH H M) GDIQ) P HKRGY
SHURP Z HOIRUWP DOFBXG CDII FOWILIEDIRQ EXVWDIY ZKHQ WH. DUH EHQ) DSSIHG \R: X DQG
P DWIYH ELJ GDW ' XH \R WH IDIOWH UHP DIQ ICDGHTXDWM \R HIHRMHD KDQEB! DQG FOWIL  YROP ICRXV EL]

@ ,P SIRYHG DFFXWDR  Z 1\ EHWHU P DMYH CDWB FOWLLIEDUIRQ:  KHQ FOMMUQ) WH EL] GDW RQ FBXG
FRP SXWQ) KDV FROFHONDMG RQ HIWHUQXP HUFDCRUFDWMI RUFDOCDW UDKHUWDQ ERW WSHY R DRIEXWM \WDW
KDYH QRM GDW ' XH W \KMH QRM REMFW H DI WIRKQTXHV FDQORAREVBAQ \WH GHVILDE®! FOMMUIQ) UHVXOV
IRUMH CDBVHW:  KHQ H DI \WFKQTXHV W R P IQP [} H \WH QHIDWH HIHFW R QRM REMIFW B\ DAWLIQQY

\WH VP DOY HI KWR HDFK QR REMPWZ KIEK IQRUHDVEV \RH KL K FRP SXVBMRQDOFRP S®f W 6 R 1Q KLY UVHDUK

Z RN HILFHQAFOMAMUQI P RGX®! KDV SURSRVHG \R UHGXFH \IP H FRP SB[ W DQG FRP SX\WMMRQDCFRP SO W

. HZRWGV %' DV &BXG FOWMIFDIRQ FOMMU &2 ' $

& 7($0 ,6 %6l






7UDFN ( (& (OHFWULFDO (OHFWURQLFV

5HDOWP H: DWU4 XDON 0 DQDI HP HQWKVIQ) ,R7
" U9DUKD 3DUWD1 DP DU 3 DWO.  IDQWADEH

$ EVAWDFW:  DWUTXDDW P DQDI HP HQAY FDUIHG RXVWZ W \KH KHS R P DQG FRQIDXRXY FKHANQY
R Z DWUVDP SBV 7KLY IV GRAD UHFRP P HQGHG DQG UHIDE®! \WFKQTXH DV MGRHV QR LYH DBW DERXVWZ DiMU
TXDDW 1Q DGYDQRH : W \WH DGYDQRHP HOAR ,QMOHWR 7KIQIV ,R7 P DFKIQHV FDQ FRP P XQFDWM DQG DFW
VP DU® 3 URSRVHG ,R7 DSSTFDMRQ LY GHYHESHG IRUP RQWRUQ) DQG [QVHWI DU Z DIMIVDP S®IV\R P DQDIH W
TXDOW 7KV ,R7 DSSTFDMRQ IRU P HDVXUQ) ZDWU TXDOV FRPSRVHG R YDURXV VHQWRU CRGV DG
P IFURFROAR®IU FDQ EH HP SB HG DAZ DIMU TXD@N P DQDI HP HQAXQWIRU FRQIDXRXY P RQWRUQ) 7KLY Z DIMU
TXDOV P RQARIQ) M MMP XMQJ ,R7 [P SBP HQW P RGXGV IRUDWHWIQI QLIHHQASK\ VIFDODQG FKHP [FDO
SDUDP HMY R \WH Z DWMUE\ XVIQJ VHQVRY VWDWG D Z DIMUBIVHO S+ GIYHO WP SHUDWUH DQG VMUELGIW VHQURY
DQG D : L) LP RGX®! DUH XVHG IRUZ DIMUTXDON GAMAIRY 8 VIQJ Z ILHBMAD FRQQHAMG P RGXG!I VL WMP - FDQ
H FKDQIH WH JDWHUHG LQRWP DIRQ Z W \WH VHYHU $GYDQIIHY R \WWH SURSRVHG DSSURDFK IV BZ FRWV
VROMRQ DQG DFFXUDW GHMAIRQ RN Z DIWMUTXDDW

. H ZRWGBV $EXICR 8 QRP IFIRFROARDU S+ WP SHIDWUH WLEIGW VHQWRY © L) LP RGX®! ,R7

$, UOVHG' UYHUS VMIMMBQFH 6\ WMP XVIQJ 2 SHQ &9
$D\DVK 5 RKID 1 DYIQ¥DILL &KIGP D\ 7DUH 1 IKSDGRKDXGKDWL ' U 3 DQGKDUCDW * KRQIH

$ EVADFW $ FFREQ] \R 1 DURQDO&UP H 5 HFRWEG 9XUHDX 27 WDIIIE & RARQY DUH D P DRUVRXUFH R G-DW
IOMUHV DQG SURSHW GDP DUH HYHY \ HDUIQ , QA QPRG—lQGD\VZIW[DI.Q:lJi-D\A-IIQ$)<\M3REI£BIYI—KLF(BN
HDFK \ HDU \WWH UMN IDRRUDWRADWG Z M DFFIGHQN DOR IGFUHDVHY GLDP DIFD®  %A0AZ W DQ IQFUHDVH 1O
FRP SXWMRQDOSRZ HUDQG UAVHDUFK. EDVHG RQ $ WMFLDO, QMW HQFH Z H FRX@ IGFRSRUDW WHVH 110GQIV IRU
EHWIUXVH VXFK DV SUHYHQMY) RUDYRGAQJ URDG DFAIGHQW 1Q ,QAD DQG DIRXQG \WWH Z R 7KH P DIQ REMPIYH
R WY SOSHULY \R VKRZ FDVH \WH SRZ HUR $, RQ D BZ VSHALIFDIRQ GHYIFH DQG 1Q GUIHAHQADUDV R GUYIQ)
VIAMJBRQJVXFKD\//% HWMAIRQ DQG ' HSDUWMH : DWIQ) &RAMRQ ' HMAIRD DQG ' UYHU' URZ MIQHW
HAMAIRY  / GHMAIRY IV IPSBP HOMG E\ DSSOLY QUHHOWIP DIH SURFHWAQ) \WMRKQTXHV DQG
GHMP [JQ) R FHOMU IRUOQCH GHSDUWWUH ZDWQQ) <2/2Y UMD ZDV XVHG \R GHMPWREMFW IOAMDG R
<2/2Y  ZKIFK SURYIGHV D FRP SDUIDIYHD IDAMUUHVX@VZ KIEK 1V XVHG IRUSUHARID) 1URQAFRGMRQ TRUGLYHU
GURZ VIGHW GHMAIRQ | DRDOIHDWUHY Z HUH GHMUIP IQHG XMIQ) ' @ DORUKP 7KLY WIRKQTXH FDQ EH XVHG \R
FUDM D &Z FRAW WYHUS WIMBIGRH 6\ VAP \WDVWZ RX@ P DNH GUYIQ) P RUH HQWR\ DEGI DQG VDIHU

. HZRWGV ' $6 ' @& 2SHR®I <2/2Y W)

,R7 EDVHG , QM@ HOWS H-XUW 6\ WMP |RUS ) RUHVW
. KHP DMAKR®! 5 DKXOVX@KZ DU 6 DXUDEK &KDYDQ - D\ D6 1 DQEZ DODU' Q DQGHR 3 HW

$ EVMADFW $ I\MU DIU DQG Z DWU IRUVIV DUH WH QH WP RAAMI QUIEDQACDMUDOUHVRXUFHY RQ HDWK 7 KH\
EDVIFD® DIG H MMQFH RQ WLV SOCQHAZ W \WH DIG R VRDNQ) XS FDUERQ GR{ IGH DQG GEHIWY) R{\ J
\WHUHE\ SUAVHYIQ) HTXITEUXP  Z MO \WH J DVHRXY HQYILRQP HQADQG DAGAMRCD® FDXVIQI \WH VXFFHW R
\WH K\ GIR®J IFDOR F®I FUDIY DIQID@) RIAWW SURYIGH IRRG P HAFIQH WP EHU DQG P DO RWHUHWHQIDO
SIRGXFW 7KH SO\ SURMAYH URBNV DI DIQAWRIOHIRVIRQ GURXIKWIBRGY WRQ IDADIRQ HW 7KH IRXU
P DRURSHIDIRQY \WDWDUH FUXFIDAQ P RQVRUQ) \WH |RUIWVADUH DQIFLSDWG [Q \KLY SDSHU QDP HO \WHH FX\WN)
GHWRIRQ \R BFRIQ] H \WH \WQGHQR. R \WHH Z KHQ MV EHIQ) FXW 1ILH GAMAIRQ GFDIRQ GHMAIRQ DQG
WP SHUDXUH XVIQ) \BWHQVRU TIUH VHQVRU * 60 P RGX®! WP SHUDMUH VHQVRUUBHVSHRYHD 7 KH SURSRVHG
JR7 EDVHG QM@ HQAWHPXUWV A MP TRUD IRUAWWZ ROV QIR SDIW 1LWANR I DWHUVHOURY DD IURP \WHH
VAV, Q RXUSURWIPMG VA WMP 5 DVSEHUW SLIV IQAMI UIDWMG Z M VHOVRY 6 HFRQED D 3\ WRQ EDVHG A VWP
ZKHH UHFHYH SURFHW DQDOJH VHQGV 60 6 DQG / RFDIRQ R WH DIIHRWG VW \R FROFHCHG VHEXUW
SHYRQV RURMWRIIEHY 7KLYV WP Z LGHQKDQRH ( * RYHUDGQRH LIQWWH [RUAAY VHRRU

. HZRWGV ,27 5DVSEHWN 3L * 60 0 RGX®I 7HP SHIDWUH 6 HQVRU 710\ HOVRU & ROMHIYDIRQ Rl ) RIHWV
) RAHWYHRXUW Z IGOH

& 7($0 ,6 %l
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6 SDADO&OMWMUQ] Z W ' \ QDP LIF + RSV IRU" D LIRXWY 1Q: 61 IRU( QKDQFHG
4 R6 0 HMEFV

6 XVKHHOXP DU3 DQFKINDMD- D\ DQAL DQEZ DODU' Q DQGHR 3HWM 6 KXEKDQIL9 DINRBI 6 DFKIQ 6 KIQGH

$ EVMMDFW6 SDFH DQG WP H FRUMDMRQ LV P RUH SURQRXGAHG LQ GDWB FHQREE Z ILHBW VHQURUCGHERW 2 CHR
\WH DSSURDFKHV \RZ DUBV HOHU\  VXMMCQDGRH 1Q Z LWHBWY VHQURUGHE RN IV \R IGHQMA \WH QRGHV Z W P LOU
UHDAQIV DQG P DIQEIQ \WH REH® FRBAIRQ R G IIRP VXFK QRGHV 1Q D WP H QVSHYHG P DQQHUVR DV \R
HQKDQRH \WH QHERWN @HWP H : H W \R \BNH DGYDQBUH R \KLY VSDWDOFRUHDOMRQ DQG DSS® WH VDP H 1Q
FOMWAMUIRWP DIRQ SURFHW -+ HUH 1O WLV SDSHU Z H KDYH SURSRVHG DQ DORUKP \RZ DUV 6 S

EDVHG FOMMUIQI DQG DQ HBFIRQ R FOMMU KHDG GHMP ICHG B\ \WH SRMRQ R FOMMU P HP EHLY Z \K
UH HUHQFH R WH VIQN RUYDVH 6 \BAIRQ GFDURQ \WH UMGXDOHHU\ R \WH QRGHV WH VXP P DWH GMBGFH R
SURSDI DURQ IURP HDFK. FOMMUP HP EHUVR \WH FOMMUKHDG $ OR \WH URX\I) DORUWKP DGRSW D G (OP [E IR
KRS RUWUHH KRS URX\M \R UHDFK \WH VIQN \KHUHE\ FRONIEX\ZY \R \WH HQHU\ HIIEHQR DQG [P SURYHG @HWP H
R Z ILHBMW VHQVRUGHE RIN 1Q FRP SDUVRQ\R \WDWQ ABQGEDLE DORWKP V @H/ RZ ( CHU\ $ GDSWYH & GMWAMUQ)
;ll—LDJFRKS [($&+ 6\WED ( GRMRQ 3UIRRFRO 6(3 DQG ' MUEXWG ( CHU\ ( IIIEHOM&OMMIQ) ' ( (&

. HZRWGV 7ZRKRS 7KUHH KRS 6 SDUWDO RUHDMRQ 7 KURXIKSXW1 H& RN/ LHWP H

' Z10CMJ 3RZHJ/ RW E\ 5 HGXFLQJ WH' HFUHP HOW6 DM RI 5 HUWDRWYH ,QGH 1O
2 SWFDO) LIEHU&RP P XQIFDWRQ

- D\ DQAS DP HVK 1 DQGZ DBDU 3 DQRKINDWIDG XVKHHOXP DU 6 BHHGKDUDQ ' Q DQGHR 3HW 6 KXEKDQIL 9 DINRG
6 DFKICH 6 KIQGH

$ EVAADFW 5 HUDPRYH ,QGH IV YHY P SRUBQASDIDP HMUR SKRR P DMUDO DOR IMKDV JUHDAIP SRMIGFH 1Q
ERK HQIICHHUQ) DQG UMVHDURK 5 HWDAWYH 1QGH R IEEHUL VI QUEDQ® DIIHAMG GXH \R KHDAWHDIF HOMR
IEEHU / LI KVWWFDWUQ) UHVXAOV GXH \R YDUDMRQ 1Q 5 HUDAWH ,QGH \R DYRIG LY RQH VKRX@ XQGHUARQG \KH
IOMUHOMRQY EHEHHQ RIHU SDIDP HMY DQG WHWDAYH IQGH R IEEHU 2 QD SWRVH P HDVXUHP HOWR!
UHWDAYH IQGH IV QRAWXIILELHQMR UHGXFH \WH HIHFW Rl 5, RQ SRZHUBW EXWFRQFHQ R 5, Z W DQRWHU
SDUDP HAMULY TXIWM [P SRUBIQA7 KH UHUDRAYH IQGH YDUHV GXH R GFDCP RBFXOUGHQWW DQG KHQFH MBDWHY
IQRP DIRQ IRUH DP SBI \WH P IFUR AKPMUHG EIRBI LEDOWAXHY 7KLY SDSHUGHVRIEHY \KH

DP RQJ WH \WMP SHUDWUH DSSTHG \R RSWDOILEHU SRZ HUGW DQG UHWDRAIYH IQGH R 60) $IWUP DQ. P RWA
LOYHVAN DIRCDOVHWKSY Z H SURYHG \WDVWIKHUH LV LOFUHP HOAIQ ®W GXH VR KHDADSSTFDIRQ DQG 5, 1V UHGXFHG
VP XGBGHRAMD

. HZRWGV 5HWDANH,QGH SRZHUBRW 60) P IRRAMKRXUH

' DB/ RIJIQ 1Q8$9 $ WIWMG ,R7 1 HVE RWN
$P DUYDUN 6 DXP \ DNDQI . KDWD $EKIVKHN5 DQD ' U* DMQDQ5 3 DID

$ EVADFW 7KH ZRWE IV P RYIQ) \RZ DUBV FRQQHAYIW Z W HYHYWIQ) $ GMWR GHYIEHV KDYH DOHDG. EHHQ

\R \WH LOMOHADQG DUH WDQVIHUIQ) IQRWP DIRQ EHEHHQ \WHP  9AAWAMDSURYIGIQ) LOMOHWR HYHY
GHYIEH IV D FKD@IQIH HVSHAD® [Q UHP RN DUHDV Z KHUH \WH QHE RUN FRQQHPRYIW 1V SRRU , W DOR GlLILEXQOVRU
KXP DQ EHQIV \R UHDFK UHP RM GFDIRQV \R FROPACDW + HQFH \WH HGIH GHYIEHV QHHG VRP H VRXUFH R
WDQVHU WHU GDI R \WH IOMOHW 8 $9V 8 QP DQGHG $HUDO9 HKIFBN DU \WH SHIHRVWWROMRQ [RU \KLY
VFHQDUR DV \KH FDQ UHDFK DGYHWH GFDVRQY Z MW G UHVRXUFH X\M) DURQ 8 $9V FDQ SURYIGH F
FROPAGD IR \WHVH GHYIFHV $ IWUFRDIPIRQ R CDWI IW SURFHWIQ) LV WH QH WAKD@IQIH Z KHUH P RAMRI
WH SUH H M) QHERIN GR MRQ \WH HGIH GHYIEH IWHD Z KIEK IQGXFHV H WD BDG RQ WHP  DQG WLV P D\
®GDGWR WNSSIQ) R GDW UHDAQ) R\ FOI KHQFH GDB W

,Q WKLY SDSHUYDURXV MV/XHV UHDWG \R COW ®JJIQJ 108 $9 DVWIMMG ,R7 CHE RNV DUH GVFXWHG 7 KH IWXHY
VXFK DV SOFHP HOAR VHOVRUCRGHY  FRQCHAYW \R \WWH QRCGHY 8 $9 SOMRUWP DURKIWRWUH 7 RRY IRUGHMIQ
GHYHBSP HOAR 8 $9 DWIMIMG ,R7 QH& RUN DUH SUHVHQMG

. HZRWGV : WHBW 6 HQRULHZRWN 8$9 ' DI/ RIJIQ)

& 7($0 ,6 %6l



" HYH&RSP HOARI 5 DIQID@0 HOVXUHP HOAG\ WP XVIQJ ' LJ MBO,P DIH 3 IRFHWIQY
%DVHG 0 X6 HQVRU$ SSURDFK

' U3DQEKDUCDK$ * KRQJIH ' U. XVKDGB 7 XFNBA

$ EVADFW 5 DIQD@L D QDMMUDOSKHORP HQRQ DQG W REVHIYDMRQY DUH RWWMQ UHTXILHG DV SDUWAWR \WH IBRG
ZDWQQ) SIRFHW 7KH P DIQ P HDVXUHP HOMMPKQTXHV Z KIFK DUH XVHG DUH UDIQ JDXIHV  Z HDWHUWDGEDUDQG
VDM®AM SUHFSMIMRQ HWIP DIRQ HDFK KDV IW RZQ DGYDQEIHV Z MW @ MMRQY DQG \WH P HWRGY DU
FRP SBP HOBU \R VRP H H WQWSIRVIGQ) [QRUP DMRQ DWALI HHQASDUDCDQG WP SRIDOFDBN |, Q WLV DIFG!
D QHZ DSSURDFK LV GHYHBSHG R HIP DN UDIQDQILRP GLRSGME DIH GDW XVIQ) SURSRVHG WL QDCBUIRFHWIQ)
DORUKP 7KLY SURSRVHG P HINRG XVHV P X@AHQVRULP DIH GDWB FDSWUHG B\l R RUKRI RQDCBOFHG FDP HIDV
$\MUVHBIIRQ R DSSURSUDIM CDWU 1P DIH MY HQKDQFHG IRUCRVH [UHH DQG VP RRW HGTHV WHQ ) XVIRQ R
P XQVVHQVRU IP DIH CDI JHW P R D IQRWP DIYH [P DIH IRBZ HG B\ VHIP HQBMRQ |RU UDIQI DOSDUIP FAU
DQDOVY ) ICD® GRS VI H QVAEXUIRQ - WDIQDOWDM DQG GLHAIRY R SUHAISMMRQ Z WK W LOMQW DU
FRP SXWG XVIQ] WH SURSRVHG DORWKP  7KH UHDOWP H [P DIH GD\W IQ WH IRP R IPDIHV  YIG-RV Z HH
FROOPMG DWQEADQ 0 HMIRBJ\ &HQW &RDED 0 XP EDL GXUQ) WH @D WP H IRP W -XO W W $XIXW

H SHUP HQMHVXOV R \KH P HWRG DUH FRP SDUHG Z W UDIQ JDXJH REVHYDMRQ \MPKQTXHV DWKH
VDPH SOFH : H IRXQG \WDWP DHP DWFDO FRP SXIMRQY DUH RQD IQYROHG 1Q \KIV P HKRG DQG P RW/
FROYHQHOADSMIDWH B\ SRMUEGI FHOOU GHYIFH RYHU FRQYHQIRQDOWGRXY DQG @ERURXY P HKRGY W
ZRX@ EH P RUH KHSIXOW WH GVDWMUP DQDI HP HOAMDP V 1Q WH AW Z DIMUGDP P DQDI HP HOADX\KRUMEN
WDYHBLY [IVKHUP HQ DQG IDUP HY \R NQRZ UDIQ DOVIYDMIRQ LQ DGYDQRH

.H\ZRUk“aV 5DQDO@ P HOVXWHP HQW IDXMRQ ' URS MIH GMIEXUIRQ  7ULFDW WUHWKRGIQ) P XAy VHOVRU

2 XVBRRU1 RGH/ RFDT DMRQLQ: 61 IRU,QGXWWI $ SSTEDWRQV
* DXUWDY 6 KDUWP D + XP DILD 1 MKDW

$ EVWDFW,QRUP DIRQ Rl DFFXUDM QRGH GFDIRQ LV RQH R \WWH FXFIDCDQG 1P SHIDWH HBP HQNV R P
AW 1O ZILHBW VHORU GHERMY : 61V ' 9 +RS ' MEQFH9HARU +RS @FDO DIRQ DORWKP DV D
FRP P RQD XVHG IDQIH 1UHH GFDQ DIRQ VFKHP H IRURXVERRUIQGAN  DSSTFDIRQ LV R SUDAIFDAP SRWUQRH \R
IP SIRYH W &FDQ DWRQ SHURWP DFH 7R DFKIHYH JBEDORSWP JDIRQ D ' 9 +RS DORUMKP EDVWHG RQ
R\ FRARP [E P HWRG \RJHKHUZ W Z HJ KWG GRUP DI) DIRQ DORNQRZQDV&O: 1 ' 9 +RS IV SURSRVHG IQ WL
HUIRUDQ IQGXW DSSTFDIRQ +HQFH WH VHIP HQBMRQ DQG Z HJKWY IDRRU DUH DQG
QRWP DO HG 7KH HIHAW R YDURXY IDARY RQ\KY DORUP  DUH \MAMG DQG \WH GDWJ VKRZ HG\WDW&.0 : 1 ' 9
+RS KDV VW QULEFDQ® VXSHURUSHURWP DQFH 1Q YDURXY DVSHRW\KDQ' 9 +RS &6 ' 9 +RS 16* $ ,,' 9 +RS
DQGY% 2 *62 ' 9 +RS 6P XAQHRX\VO &0: 1 ' 9 +RS IV UHIDEGH SUDPWDODQG ADEG!

. HZRWGV : WHBWG6HMULHRZRUV @ 61 &\ FAWP IF0 HKRG 1 RCGH/ RFDQ DMRQ ' 9 + RS $ORUKP

2

$Q,QQRYDWYH 6 P DU DUNKMIQ] 5) ' 7THFKQR®RJI\ DQG45 &RGH
/1QED - RKQ $EKHH: DIKHD YXSHVK - KD 6 XEKDQI L6 DW 3 UDVEWKD $ WDUL

$EVADFW $ YDUHW R JRRGV DUH DYDIDE®! [URP VARV @H JURFHY RV FRMIQI ARV P DY
P DUHW 7KI—LH[1HE[1FRG—|\/RQ\M—|SLRG>(FW\P®MG—QM WHP  EXWIKH B SURFHW IV GIQJ\W
mwzw&gmqmmwm ICD® FRP HY $V D VROURQ R WY SIREGP Z H DUH IQWRGXFIQ) D WP DLW
VKRSSIQ) FDUWKDAXUT HV 5) ' WRKQRBJ\ 5),' 5% .2 )5(48(1&< ' (17).&$7,21 \EV DM
DX\RP DWD® WG B\ \WH 5) ' UHDGHUFRQQHPWG R WH FDUIWZ KHQ \WH FDUALY 11(@IG Z W SURGXPW DQG \WH
EIQY DUH DX\RP DWD® JHOHADWG $Q HBPWRQE 45 FRCGH IV SUNVHOMQ WH VKRSSIQI FDW Z KIFK Z KHQ
VFDQEHG GUHRN \WH FDVKIHURUPXVARP HUVR \WH VHLYHU Z KHUH D SURSHUELQ@LY J HQHUDWMG DQG SD) P

\a\lg@@@)@@@@ZKlFKPX\MEiPDGﬂDAMiEIm FRXQMJRURQEEH % GRQJ WV PXMRP HY FDQ DYRG

.HZRWV 5), 1RGHOFRX (VS 45 FRGH 5)," WbaU

8
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,R7 EDVHG/ RJMAFV 0 DQDI HP HOW6\ WMP
$QWD. DEDP $QWHDNVKL 5 DDM RIDQ $AWD. IQL 6XVKP D. RUA

$E\MD:W/R]MJFVNDQRUDQ;DMQDOWSSRLWXQZ\JRQEXIBPF[Q/KDYIQ] \M—|U1JK\/\M4IQ]VI.Q\M—| WKW
SOFH DWKH WKWIPH 30QQCQ) 0 DODJHP HQMQYROHY SOQQQ)  RUDAQ] LY R REQOWY DG
P DQDJIQ) RU DY} DMRQDCEOQUQ) DRAYMAY QP OB VAHQRH \WH P DIOMQDQRH R KXP[I;)VXSS(DGD—I\/ZKKBI
QAVXXSWY WDWR WH HQHP\ 1V DQ 1P SRMIQADVSHAAR! P IMBY VADMI\ DV DQ XQDUP HG IRUFH
WHD / RIMIFV P DQDIHV \WWH P RYHP HOAR " JRRGV DQG VHYIEHV EREHHQ WH SOFH R RWIQ DQG \WH SOFH R
XVH 1Q RGHU W PHHWWH QHHOV R \WH PXMRP HY 7 WDQVSRUMIMRY I[QFOGHY [QRWP LOMI UDMRQ
WDQVSRUMRY IQVHQRY  IQYHQRY P DQDJ HP HQADQG SHURGF SDFNDJIQ) DQG VHRXUW / RIMIEV IV D VXSSO
FKDIQ FKDQCHOKDWDGEGY YDOH \R P H DOG VSDFH

. HZRWGV ,QrHORY |R7

& 7($0 ,6 %6l






TUDFNOHFKDQLFDO

6 XUDFH 5 RXJKQHW DQG +R® 6] H 1Q %7$ ' UMQ) 8\VIQJ DQ $ UNILFIDO1 HXWDO
1 HEZ RWN

. HWKDY + - DIINDU - DQDN 6 XWDU * RSDAD XOXQG

$ EVMADFW, QKLY SDSHU DQ DWHP SWKDV EHHQP DGH \R DQDO] H %7 $ P DFKIQIQ) XVIQJ D QHXUDOQHE RN Z KIEK
KDV QRAEHHQ GRCH VR 1DU %RUQJ 7 BHSDQQQT $WRADIRY 9&7$ P DFKIQQ] FDQ GUIOKRBN Z W D OUH GIQIW
\R GDP HWUUDIR 1Q D MIQI®I SDW  7KH SUAVHQAZ RIN GF-DO Z W VXUDFH URXIKQHW DQG KRBI VI H R 9%7$

P DFKIGHG VWHW SRR VAMHOFRP SRGHQN XMIQJ D EDFN SURSDI DMRQ CHXWDOGHIRIN 9811 / HYHQEHU®

0 DITXDWBADORUKP IV XVHG \R VSHIG XS WH FRQYHUHQFH R EDAN SIRSDUDURQ ([ SHUP HONV KDYH EHHQ
FDUIHG RXWRQ SURGXPURQ HTXISP HOAMRYHUD ZIGH IDQIH R PR FROGMRQY DQG WH HIFPWR YDURXY
SURFHW SDUDP HWY @\H VSIQEB! VSHHG 1HHG UDW DQG BIQI\W R KR®! VXUDFH URXIKQHW DQG KRGI M} H KDV
EHHQ WHGHG 7KH CDW \KXV FROPMG IURP \KH H SHUP HOAKDV EHHQ XVHG \R WDIQ D %311 IRUVXUDFH
M%DQGKR@\A;H 7KH SHURP DQFH RN \WH WDICHG QHE RN KDV EHHQ \WMWNG Z MW WH H SHUP HQO

. R ZRWGYV $ WMHADAHXWWAHE RN %/$ P DRKIQQ)  VXUDFH LRXIKQHW KRBIMVIIH

' HVLJQ DQG $ QDOVIV RI / UIMQJ 7 DFNG! IRU+ HDY\ / RDGV
0 UODQHWK-DXDY ' U. XIS 5 DH

$ EVADFW 7KH P DMUIDOKDQGIY VW WVMP IV XVHG IRUWH P RYHP HQV SIRMAIRQ WRUIUH DQG FRQARO
\WURXJ KRXWP DQXIDRMUQ)  Z DUHKRXVIQ) DQG GVSRVDO 7KH @) \BFNB! IV WH WSH R P DMUDO

VA VAP KDWY XVHG \R @WDQG BZ HUWH BDG RUP DIMUDO, Q \KLY SDSHUMH UHVHDURK Z RUN IV FDUIHG RQ VSHADO
SXISRVH R QW) \BFNBI Z KIFK IV XVHG IRUKHDY\  GXW DSSTFDWRQ @\H 7 WIQ %RIJIH 7 DANB G-MIQ DG
PRGHOW JHHDWG B\ WH XVH R &$7,$ 9 5 VREDWH 7KH WKPMIDOWHQIW IV DQDO] HG B\ XVQJ
$16<6 : ROEHQFK  YHWRQVR\EZDUH ) RUWLY Z RIN\ER ERXQEDY FRQAMRQY DUH FRMGHUHG \WH G-I Q
IV DV SHUWH ERXQEDY FRQAMRQY DQG MY YDIEDMG B\ IIQWM HBP HOAMDCQDOWY P HWRG 5 HVXOV Z IO@FH
FRQFOGHG RQ\WH EDVV R IDARUR VDIFW

. H ZRUWGV 0 DMIDOF DQEIY A MP / LMY 7DFNGI ) LW ( BP H/$ QDOMY $16<6 : RUIEHQK

( GFWRVSXQ3$1 1 DORILEHUZ I 2 SWP I HG' IDP HwWU
<XYIDV® 7KRIDW U6DFKIQ6 &KDYDQ ' DEDVR' 0 RKIWM

$ EVWDFW7 KH UHFHQARHQGY [Q QDCRIMAKQRBJ\  KDYH BIG \R DQ P SURYHP HQAIQ WH P DQXIDRXUQ) TXDDW
R VP DU P HFKDQEDO HBFWRQEY DQG RSWFDOSURGXFW DQG GHYIEHV DOWWH DWHQIRQ IV IRFXVHG RQ

SURGXFAIQ) FRP SDFW SRUBE®! DQG @ K& HIKWHTXISP HQVDQG GHYIEHV \R UHGXFH \WH RYHUDO HOHU\

FRQUXP SURQ 1 DQRIEHY DH IQFUHDMQI® EHQJ XVHG [Q D YDUHW R DSSGDMRQY $V D UHVXOV WH

UHVHDURKHUI RFXVHY RQ \WH GHYHBSP HOAR QDQRIEEHY 7KH FDQ EH SURGXFHG B\ YDURXY \MRKQTXHV EXW
\WH HBPRRVSIQQQ) P ARG LV \WH P RAWIFRP P RQD XVHG 1Q WH LOGXAWY 3 ROP HUVROMRQY FDQ EH XVHG \R
FUHDWM ILEHY Z WK GIDP HMY Z KIFK KDV D KLIK UDWM R SURGXRIRQ DQG UHTXIUHV D UHDMYHD B&Z FRW,Q WLV
ZRW DQ HIRWY P DCH \R SUIRGXFH QDQRIIEHY R SRODAY GQWIBI 3$1  IQURIHOAGP HWh OIRWP DP ICH

"'0) WDWKDYHD P IQP XP GDP HMU ) RXULP SRUMIQAFRQARME®! SDUDP MY DUH FROVUGHIHG Z KIEK FDQ
DIIHAWKH HBPWRVSIQQIQ) SURFHW DQG UHVXEBIQMB $ 1 QDCRIEEHY 1@Z UDW DSSOHG YRABIH FRQA

DQG EHE HHQ \WH FRIPRY GXP DQG W UQIH WS 7KH 7 DIXFKLGHWVL Q DSSURDFK KDV EHHQ XVHG
\R 110G \WH RSP [} HG HBIPRRVSIQQQ) SDUDP HMY WWDWIHVXENQ \WH P IQP XP 3$1 CQDQRIEHUGDP HWMU 7KH
QDP HMJU DQG VXUDFH PRSKR®I\ R 3$1 QDQRIEHY ZHWH DQDO]HG XMQJ D VFDQUQ) HBRWRQ
PIFIRVFRSH 6(0 7KH UHVX@V ZHMH XVHG W IIQG WH YDUDQRH $129$% DQDOMY ZKIFK H SOIQV \WH
VJQUEDQFH R \WWH SDUDP HWY RQ \WH GIDP HMUR! 3$1 QDQRIEHUDQG SUHAEW \KDAIGZ UDW [V \WWH P RWY
GRP QDI SDUDP HMUIRU3 $ 1 CDQRIIEHUGIDP HWU 7 KH RSP 1] HG VHVIR SURGXFHV P IQP XP [IEHUGIDP HMU

R @

ﬂklzz%tgv 1 DQRP DMIDY  ( BRIRVSIQQQ)  &DUERQ 1 DQRIEHY RSWP [} DURQ  7DIXFKL 0 HKRG  DQG

& 7($0 ,6 %6l



(7[L§5up HOWO, QYHWW DARQ RQ 6 SHHG DQG 7RUNXH $QDOMVY RI ( SIA\ FQF * HDU

' DADWVR' O RKW 1 HHG 3 DMD6 IGGKINHK %6 KIQGH ' U. X@IS $ 5 DCH

$EVWDFW$ JHDULY D URBADY AUUFXOU\RRWHG HBP HOAZ KIEK WDQUP W \WH \RUITXH DQG VSHHG R
\RRIKHG HBP HQAZ KHQ WA P HVKHG Z WM HDFK RIWHU * HDUMDIQV DU Z 1GH® GHVL CHG \R \WDQVP IMIRITXH DOG
DQI XOUYHBAW EFE HHQ QLI HHQAVKDIW Z KHQWWHUH 1V D VI QUIEDQAVSDFH UHGXPIRQ Z MKIQ D UMMEWMG DUHD
7 KH QHHEHG VSHHG MR DQG \WH GFDIRQ R \KH VKDIVD] HY VXJ JHAKH WSH R JHDUMDIQ HP SB HG ,Q KLY
UAVHDURK SDSHU HIRW DUA \BNHQ [RUVSHHG DQG \RIXH DQDOMY R HSIF\ FOF JHDUMDIQ 7 KH DYHIDIH JHDU
DR IV REWICHG IRUYDURXV IQSXVW/SHHG R P RRU $OR  IQSXVWRIXH RXBXWIRUNXH DG KRTGIQ) RITXH
DU GHWMP ICHG B\ H SHIP HOBIMRQ B\ HP S®\ 1Q) URSH EUDNH G QDP RP MU ) XUWKWHU \WH DCDOWDODQG
H SHUP HQEORIXH IIQAQIV Z HIH FRP SDUHG Z KIFK VKRZ HG \WH HURUGM \KDQ DV D UVX®R FHWBIO
P HAKDQEDODQG | UFMRCDABRAWHY

. R ZRWGV ( SIA RFF* HOU7WDIQ + RAGIQJ 7RIXH ,(BXWRIXH 2 XW8XW RI'XH 5 RSH%DNA" \ CDP RP HWU

2 SWP 1] DARQRI + HDW LDQVIHUS DWW LQ ) LOV XVHG IRU&\ @OGHU&RP SUMWRU+ HDG

6[FKLQOLGD?KL(I}I 6 KXEKDQIL 9 DINR®I 3 DQRKINDWIDG XVKHHOXP DU 6 UHHGKDUDQ - D\ DQWVL DQEZ DODU * IUWMK
YDEDF H

$ EVWDFW 7 KLY SDSHUIRFXVHV RQ SIRYIGIQ) RSP 1] HG KHDWADQVIHUUDW SURGXFHG LQ 11QV \KDWDUH SURYIGHG RQ
WH R\ GGHUKHDG SUAVHQARQ \WH FRP SUMWRU 7 KUHH GLIHIHOAFIRW VHRIRQY DUH \BNHQ IQR FROVGHIDIRQ
Z KIEK DUH WL KWUHRBQIXOU  WDSH| REDODQG SDUDERTE FIRW VHRIRY 7 KH SDUDERTE FULRW ARG/
R EH \WH RSWP [] HG FLRW VHRIRQ DWBIYHCRCH 7 KHQ IXUWHU UHABIQ) XOUDQG WDQI XOUSUR BN DUH DQDO] HG
DVYKH IS SHUSKHY DQG \WH EDVH Rl \WWH SDUDERTF 11O, QvHMIM DURQ UHVX@V GHFOUH \WDVWKH UHRABIQ) XOUSUR LG
PXWDWWH EDVH R \WH SDWDERTF 1IQ SURVIGHV \WWH P RUWRSWP 1] HG KHDAMMDQVHU DM 7KH OVAMARDH
RSWP [} DURQ IV GRQH B\ SIRVIAQ) AUUFXOU KRBV DAKH IS DQG DAMKH EDVH R \KH 11Q JHRP W 7KH 11QDO
UHVXOV \WDADUH OIG 1Q \WH SDSHUGHSIEW WDWSDUIDERTE 11Q ERG. Z W UHABIQ) XOUVEW DQG P\ GGUFDOVEW v/
\WH P RAMRSWP 1] HG J HRP HW

. HZRWGBV 6WDLIKW 1Q 7WSH RADO 1Q 3 DDERTF) 1Q

,P SIRYHP H\RI + HDW IDQVIHU7KWRXIK 8 VH2 | 7Z DMMG 7DSH,QVHW $ 5 HYLHZ

6 KUNDQ/NS KQUDR 7KRM 3R ' U 1 HWMD 3DGBIQIK

$EV\AD:W+I—D\NI—[FKDQJI—U/ FDQ EH IRXQG 1Q P DQ DSS(IFDBRQJ DQIQ) IRP HYIQGHHIQ) GHYIEHV R
KRXVHKRG FRQVXP HUDSSIDQRHY > @9 I\ SDOHWDO ) RUKHDWH FKDQIHY WH P XWARIHUD JRRG
KHDAWMDQVIHU SHURWP DQFH DSDIWILRP \VDYIQI. HQHU\ > @/ L HADO + HDWMDQVIHU HQKDQRHP HQW
\M:Ié%IXH\éKHS\R\DWI-QU\ DQG FRROKRWERP SROHQV [Q WH G-V Q R' HBIFWRQE DQG P HRKDQIEDCHUFXIW
> . K[IQJ HADO

+ RZ HYHU HQKDQRHP HQNQ KHDWADQU HUMENHY SOFH DAWKH FRAMRI D EHDUDE®! ICFUHDVH 1Q IURWRQ ®AWHY DQG
SUHWXWH GRS > @ 9 DVKIMKD & 7KHHRMH P IQDMH KHDWH FKDQIHUM WP V DQG WH FRAMRI
HQHJ\ P RIYDW QMU R XVH HQHU\ \VDYIQJ P HWRGY 1Q WHUGHMIQ > @9 61QIK HAWDO W
DIIQ) \WH P RMFRP P RQ SUIREGP 1Q KHDWH FKDQIHLY IV WH UHGXRIRQ 1Q KHDAMDQVHU DM 1 XP HURXV
AXGHV KDYH SURYHG WDWSOFQ) D GMMUEDCFH RAFXY 1Q \WH 101G IGZ SDIK FDQ KHS \R LQPUDVH WH KHDW
WDQVHU DM 1Q WH FDVH R Z R RXWKHDWH FKDQIHY ) RU GHFDGHV  UAVHDURKHY DUH QXP HUFD®
LOYHA DY \WH HIHAW R YDURXY NQGV R LOVHW \BISH \R P SURYH WH KHDWIRDQVIHU RSHUIDVRQ [Q \WH KHDW
H FKDQIHY 7KURXIK WH OUH QXP EHUR SDSHWY UVIHZHG B\ XV ZH FDP H DRRW VHYHIDOGHMI QY R
\& MG WBISH IQVHIWV Z KHUH HDUHUUHVHDUFKHLY KDYH SHURUWP HG H SHUP HQW E\ XVIQJ \BISH LOHW R GLLIHUHQW
PDWUDY YDV Q) \EMMDIRY GLHHOADQJGN R DABFN YDUIQ) SMK MR YDV IQ] FXW HW DQG KDYH
VXFFHWIX® DFKIHYHG DQ P SURYHP HOMQ KHDWRDQVHU DM $V KHDWH FKDQIHWY IR WH EDFNERCH R
PDQ  IQGAMUDOSIRAHWHY WH IG-D R VDYIQ) HOHU\ ZIWK \WH GMJO R D FRAMHIHRYH \BSH [QMHW
P RIYDWG XV \R ZRWN RQ WLV DUD R UMDUK 7KW UMHDUK DIPV \R UHYIHZ WH IIQEAQIV R HDUHU
UAVHDURKHY 1Q KLY DUHD DQG \R XW) H \WH NQRZ BIGIH IRUIP SURVIQ) \WH KHDAWRDQVHUWDM R FRQYHQIRQDO
\MEHV 1Q RXUIXXUH Z RN

. HZRWGV +HDWADQUHU \& IMIMG WISH LIOVHW Z 1QJV DQG FXW OP ICDUIGZ. 16Z WHIIP HY

& 7($0 ,6 %6l



3HURW DQFH ,QYHVWI DARQ DQG &RP SDUVRQ Rl 6LQI® &\ @GHU ) RXU 6 WRNH
" IHVHQ QILOHV: LW 6 XSHU 7XUER DQG 7 U FKDU HU

5 DIVK %4VDQH DQG 5 DVVK . DO

$ EVAWDFW 7KH FXUHOMAXG. IRPXVHY RQ WH IQOHGFH R YDURXY ERRAMQ) \MFKQRBJIHV DV ZHODV D
FRP SDUDWYH H DP ICDIRQ R VIQI®1 P\ @GHUIRXUMMRNH GHVHOHQIIGHY 7 KH H[ SHUP HQAZ DV FRQGXPMG RXW
RODMQIGI A GHU 6 9&5 GHVHOHQIICH Z W D FUDQN GUYHQ VXSHUFKDU HU \MUERFKDU HU DQG 7 WFKDU HG
ZKIEK FRP EIQHV \WH WUERFKDUHU FUDQN GLIYHQ VXSHUFKDUHU DQG HBIPWE GUYHQ VXSHURKDU HU A VWP
%HFDXVH WH FUDQN GLIYHQ VXSHURKDU HU XVHV HQIIGH SRZ HU DQG WH WUERFKDUHU KDV \WUER @ \WH WL
FKDUHG VA MP IV XVHG 7 KH \WD® Z HUH FDUIHG RADWD FROABOMWSHHG R 8P DQG D YDUHG BDAQ)
FOSDAWR N W N DW N IQMYDY 7KH UVXOV IQFUHDVHG WH YROP HUE HIEHOR 9( R WH WL
FKDU HU IURP R SHIFHQW WY DOR WDIVHG 1Q VXSHU DQG WUER (XQQQ) P RGHV 7 WFKDUIQ)
GZHHG\WH %6) & IRP CJ ZKWR ). ZK ZKI® WHWP DCEDNH HIFHQR BRVH IRP SHUFHON
R SHUFHOWZ KHQ FRP SDUHG \R D WDAMRQDOHQIIQH 7KH WLFKDUHG P HIWRG DOR KHSV R UHGXFH
SROMRQ 7KH &2 BIVHOARSSHG IURP SHIFHONR SHIFHQW1 2 [ WHV ILRP SSP \R SSP
GXH R \WH VXSHUFKDU HU SSP GXH \R \WWH WUERFKDU HU DQG IXUKHU BZ HHG \R SSP RZIQ) \R
VXSHUDQG \MUERFKDU HU DENRXI K KL KHUWDQ FROYHQIRQDO 7KV WWH IQ 12 [ IV FDXVHG E\ \KH

FRP EXVAIRQ \MP SHUDWUH FDXVHG E\ \KH ERRWIEKDU HU 7KXV \WH IlQAQIV VKRZ \KDWD \M.FKDU HG VA WP Y/
RSP XP IRUMQIG! P\ @GHU GHVHOHQIIGHY 1Q WPV R SHURWP DQFH HQKDQAHP HOADQG IXQ@R) W RURXY
HP MMRQV ABQEDLEY Z W HP DMRQ UHGXRIIRQ

. H ZRWBV &RQMHQIRDO6 XSHIFKDUHG 7 XUERFKDUHG 7W&KDUHG ( QIIQH ( P MMRQ$ CDOMY

* HOHIDWRQ RI 3RO I XHARU) X\XUH
% - *RGERBA 7 + 6DQNKH . . . 1Q, = )DIRRTXL6 -R

$ EVADFW' XH\RSDSIGXLE[IJ.]DHRQIIIBF[FFMA)MKXPDQSRSXGMRQJLRZ\N FKDQIHV 1Q KXP DQ QHGI
HW WH P HWRUE XVH R SOVIF IV VHHQ RYHUWHVH GD\ V W/ IQFUHDMQ) DAWDDP 1Q) DWW JLYIQ) XV DQ XU H \R
I1OG VROMRQV RYHUP XUSGDMRQ R SOMIF ZDWM 3\ UROMY IV D WMDY UHR\ FE) \WRKQTXH \WURXIK Z KIEK
RU DQIE SROP HY GHFRP SRVH DVWKLI K WP SHIDWUHV LOR FRP SRQHOW R BZ HUP RBEXOUZ HIKWQWH IRP R
A QKHWF JDVHV RO DQG VRIS BMGKH XQGHUDEVHQRH R 2 [\JHQ 2 7KV H SHUP HQIBCZ RUIN LY DQ DWHP SW
\R UHA\ FOI SOVIF Z DM IQR IXHO 7 KH Z RUG 23 ROIXH® KHUH IV D IXHZ KIEK IV P DGH R D SOVIF ,Q WLV WXG
Z H KDYH SHURWP HG \WH H SHUP HONRUFRQHWRQ R Z DVM SOMIF @H +' 3( W OTXIG IXHOINH GEMHO 7KLY I
GRQHE\ FDWOWE ADANQ) R \KHVH Z DAM SOWIEY B\ P HDQV R \KHUP DOHQHU)\ 1O \WH \MP SHIDMUH DQIH R

& : HXVHGYD@®RQIOWR  QMUFDSDAW DV D HDRRU EHDNHUIRUFRGIPIRQ RN NXIG [ XHORUWLY
H SHUP HQW 7KH JOW FRQGHQMHU LV XVHG IRUFRQGHOMQ) WH JHCHIDWG YDSRY GXUQ) \WH SURFHW : H
IRXQG P QR IXHOWRP JWDP VR Z DM SOVIFY DAD UHDRIRQ WP SHIDWUH R & 7K FRBPNMG
IXHOZDV WWMMG [Q D OERDRY IRU RBBIQQ) W FKDIDAMMIFY SURSHWA 7KH 3ROIXHOP DRKHV W
FKDUDPMUANFY SURSHWAV \R ' HVHO $ CDOMY VKRZV WDWKH ' HOAW #  GHIUHH & HOIXV IV JP PO
ORMMMHLY  PJN SSP ) OWK SROWBWWDQ f& > @

. HZRWGV 3ROIXHO3\ IROMV R Z DWM SOWF ' IHVHO) OWK 3 RIQV

$Q2 YHYHZ RI WH 2 SWP [] DWRQ RI ¥%DO®ISUHVY 0 DFKLOH
0 V %DU\ DVKUL. DQEDBDU 0 U 9IQRGUKDVZDUO U9 0 . KRQG

$ EVADFW7 KH VHSDUDWRQ R FRWRQ |URP FR\MQ/I—I—GNSLR:H\NH |QQQJ Q* 100Q) IQOMY_JIQQQ) DQG
SUAMWMQI RSHIMRQY DUH GRQH  7KH @WVFRWRQ IV FRQYHIMG QR D WBQADLE EDB ' D \R &\ ICFUTDVQ)
FDSDAW R JIQQQJ SOQAL VXFK WDWKH FRWRO EDBI KDQEBIG B\ \WHUSUHW A WP JLYHV IQFUHDVH \R OUH
IRUFHV ) WP HVAKPXYUH R \WH P DFKICH VKRX@ KDYH \R Z MBS WH ICFUHDMQ) IRUFHV Z MRX\WDQ. GDP DI H
,QWHVH SDSHU VIV H_ SOICHG WH ) ($. 1P SBP HOBMR) IRUDQDOVY DQG RSWP [} DIRQ R 1WDP H R EDBISUHW
PDFKICH &$7,$ 62/, : 25. DU XVHGWR FRP SOGMIWH P RGHR IDPHR P DFKIQH 7KLY SDSHUWURZ V @ KW
RQWRS\N’NDHRQHWILDDHH D EDBISUHW P DFKIGH 7KLY RSWP IVDMRQ KHSV \R VDYH WH FRAWR P DIMUDO

1Q P DQXIDPYUQ) LQGAN LV IRFXVHG RQ RSWP MDIRQ R ZHIKWR \WH P DFKIQH DQG
PRGl\I.QJ WH VWKPMU ZIW KHS R $16<6 VREDUH Z KIEK UHGXFHV WH FRMR SURGXPWDQG P HAW \WH
GMIQ 0DQ UHVHDUKHY H SOICHG WH Z HIKWRSWP MDIRQ R RS EHDP ERWRP EHDP R EDBISUHW
P DFKICH K\ GIDX@ SUHW R YDURXV\RQV F WSH ILDP HZ M \WH KHG Rl $16<6 VRI\EDUA

. HZRWGV 2 SWP VDWRQ IDIGUH DCDOMY WKFPMUH ) ($ $16<6

& 7($0 ,6 %6l



3HURWP DQFH ,P SLRYHP HQARI 9 DSRXU&RP SIMWMRQ 5 H U HIDARQ 6\ VWP XVIQJ
3 KDVH &KDQI H 0 DMUDCDQG 7 KHP RHBIFWIE * HOHIDWRU

<RIHVK 1 1DQED¥Z DU 9HGDW 3 . DBDQCH $ 6 &KDXGKDUW 0 DQO RKDQ . IMKRUS DP EKDG 3 WDP RG 9
© DOH 91 . DEDOCH 9XGEKDUMWD* RGERBL * 9 0 XOXQGDQG. HVKDY - DIBNDU

$ EVAADFW, Q WH SUMVHQOAAXG. P SURYHP HQNQ WH FRHIIELHQAR SHURWP DQFH &2 3 RIYDSRXUFRPSLH-M/[RQ
UH U HIDWRQ M WP 1V VWWAHG E\ XW) LQJ SKDVH FKDQIH P DWUDO3&0  DQG WHUP RHBPWE J 7(*
IO WH W VWP 7 KH VXEFRRBIG UH W HIDOWZ DV DFKLHYHG WURXJ K H WDRW KHDVWHD 3&0 1Q D VHSDUDWM 3 &0
FKDP EHULQARITDIG [Q EHE HHQ WH FRQGHQVHUDQG H SDQVRQ YDOH  + HDWARUHG LQ WH 3&0  Z DV VXSSEHG DW
WH KRAWGH R 7( * Z KIBI \WH DOP IQXP FRQIMIQHU 1Q Z KIFK \WH FRQGHQVHG Z DIMU\ IHG DFFXP XOWG |URP
\KH HYDSRIDRUFRY VHYHG DV D FRGMGH ' XH R \KH \MP SHIDWUH GLIHGQFH RQERW MGHVR 7( *  HBIPWE
SRZ HUZ DV JHQHIDMG 7KH 2 YHIDGHIHAWR XMQJ 380 DQG7( *  1Q YDSRXUFRP SUHVWIRQ UH U HIDWRQ A AP
Z DV IGRUHP HOAIQ WH UH W HIDIRQ HIHPWDQG &2 3 DV Z HODV UHGXPIRQ 1Q WH QHVMDP RXQAR Z RN UHTXILHG
7KH SHIFHQNVUHGXRIRQ 1Q \WH GHWDP RXQVR ZRIN UHTXIHG DQG SHUFHQWIP SLRYHP HOMQ WH &2 3 R
UH U HIDMROM WWP ZDV ~ SHIFHOADQG  SHUPHQAHVSHRYHO

. HZRWGV 3KDVH&KDQIHO DWMUDY 9 DSRXU& RP SUAWMRQ UH U HIDMRQ & RQGHQWHU 7( *

3 HURWP DQFH ,QYHW DARQ RI $ XVRP RWYH 5 DGIDWRUS VIQ) %BIQGV R
$02 ZDMJ(* 1DQRIOIG

OHEDW 3 . DEDQGH <RIHWK 1 1DQEDQZDU 0DQ O RKDQ . MKRUSDPEKDG 3WPRG 9 : DOH 9l
. DEDQCH YXCKDUWD * RGERBA * 9 0 XOXQG . HWKDY - DENDUDQG 1 IGMK ' HRU®!

$ EVAADFW ( IIEHQAFRRTY 1V DQ [P SRUBQAUHTXIUHP HQAIRUDX\RP RELBN 7 KH RSHUDIY WP SHIDWUAV 1Q FDU
WDADWRY DH NHSWIQ FRQAROWKMURXIK SURSHU FRROQADIU ALFXOMRQ  7KHVH  LQYHMM DURQY DUH \AMGHV
SHURIP HG RQ LDADRY FRP SDPWKHDWH FKDQIHU E\ P HDQV R D GHBIBIG RYHD@KHDWADOV HUFRH  LELHQAKD
DQ$02 ZDWJ (* CDQROIGP I[ WUH FILFXOMG) \WURXJ K WH FLFXOUWERV R DQ DX\RP REL®! IDADRU 7 KLY
QDQR IG1G P 1[ WUH KDV EHHQ H SHUP HQB® \WXEHG \R HYDSDM WHUVXSHURINY RYHUWH EDVH IG31G $ QG \WH
WEI—WI—I—QIEDD(X‘LDGDMJNRSW’IJI-GE\ H SHUP HQIMRQ 7 KH DIUMGH \WHUP DOMMBQRH VP R
\KH DX\WRP RYH IDADRUVR GHMILBIG LOYHMM DIRQ R' DIUMGH KHDWRDQVHULY QHHGHG \R [P SURYH
FXLllIJ-Q/\G—M.JQRI IDQ DQG WDADRU DQG SRVMRQ R IDADWU 7KLY Z RN JLYHV D JHOHIDOFRQGXPAWUHSRWR
ZRNQ) DAFRP P RQ VFRSH R Z RINQJ] FRQAMRQY Z KIBI KXJH LQIRUWP DMRQ EDVHG SOQ HQGV
KDYH (]]N—IZNH EHHQ DFFRXQMG  7KH UAVXOV VKRZ \WH SHURWP DQFH LOYHMIN DIRQ R IDADWRUIRUDX\RP RIYH
XVHV DV D VHBRIRQ R FRROQADQG DIUIBZ \MURXIK \KH FRUH IV DIIHAMG B\ GMBCFH FKDQIH 1Q EHE HHQ 1DQ
DQG WDADRUZ KIEK UHVXOY RQ WH KHDWDQVIHUSHURUP DQFH R (DADRU

.J(ngégLﬁv 5 DADRU KHDWH FKDQIHU KHDWRDQVHU CDQRIGIG GMBIQRH EHETHHQ 1DQ DQG IDADRU HWA BICH

$ SSCFDARQRI 5 HVSRQVH 6 XUDFH 0 HMRGR®J\ 1O $ GGWYH 0 DQXI DRPMUQJ
3 RFHW 2 SWP [} DARQ

- DQDN 6 XWDU $EKIVKHN. XPDUG6 1 7HD* 9 0 XOXQG . HWKDY - DIMDU

$EVWDFW ,Q WRGD, V JURZIQ) P DINHW SDW KDYH JRRG P HAKDQEDOSURSHWV DQG VXUDFH URXIKQHW
VDIMIIHV DQG DWDRPW FXVRP HY $GAMYH 0 DQXIDPXUQ) $0  FDQCRWXWDVH IX@VFD®! P DQXI DRMUQ)
EHFDXVH R ®&Z P HFKDQEDOWHQI W DQG KLIK VXUDFH URXIKQHW 6RP DIQD $0 IV XVHG IQ DQG
RE VKRS SURGXAIRQ ) XVHG ' HSRVMRQ 0 RGH@Y )' 0 SURFHWHV D SOMIF RUZD[ P DMIDO H WKGHG
\WURXIK D QR ] ®f LQ\KH VHP LP RTMQ AR RQ D EHG RUSOMRIP  SUHFVHO @\ HUE\ @\ HUP DQQHUILRP  ERWRP
XS DV SHUBHTXILHG FURW VHRIRQDOIHRP HWY- 5 HFHQ®  LOGXAWIHY QHHG KLIK TXDIW SDW DAD BZ FRWMDQG
VKRUWWUWP H %HFDXVH R KLY MY QGHRHWDY R RSWP [} H \WH SURFFW SDUDP HMUR! WH P DFKIQH + RZ HYHU

RSWP XP YDOHV DQ P H B\ HYHQ D \BBIQMG RSHIDRUL KDUG + HQFH KLY SDSHURSUP IVHV SURFHW
YDUDEGN W [PSUIRYH WH )' 0 SURGXFW VXUDFH WRXJKQHW 5HVSRQWMH VXUDFH P HKRGRBJ\ 560
GHMP ICHV \WH RSWP XP ) ' 0 P DFKIQQ) FRQAMRYY 7KH H SHUIP HQEOSOQ DQG DQDOMY DUH EDVHG RQ \KH
GMJIQ R WH H SHIP HOAWP HNRGRBI\  ZKIEK \BNHV O\ HUWIENGHW SUQIY WP SHIDWMUH  DQG SUQIY
YHBAW 7KH RSWP XP FRP EIQDWRQ IRUWH SDUDP HMY/ IV O HOWIENGHW R PP SUQMY WP SHDWH R

GHIUHY SUQIY YHBAW R PP V DQG \WH RSWP XP  VXUDFH URXJKQHW R P IEURP HWHV
$FFREQ) \R WH RSWP XP SDUDP HMY D FRQRWP DIRQ WMAMWKRZ HG JRRG DI UHHP HQAZ MW \KH SUHGARYH
UHVXOWR \KH VXUDFH IRXIKQHW

. H ZRWGV 5 DSIG SIRRWVSIQJ ) XVHG GHSRVMRQP RGH@® )' 0 5 HVSRQWH VXUDFH P HWRGR®J\ 560
6 XUDFH UIRXJKCHW

& 7($0 ,6 %6l



3RZI-I\/LJG|(_2UDQG $QDOVIV Rl &GDQQI 0 HFKDQMWP IRU ([ SBVIYH ) IOH ' XVWRU

$VK®\ : DCH 0 DQDVO R 1 DQAQLG6IQIK ' DQAVK $KP HG. KDQ 5 DMVK %4VDQH . HVKDY + - DIBNDU

$ EVAWDFW,QWRED\ V ZRWG DV WH QXP EHUR! IQOAMMHY FROAKAIRQ VMV DQG P IQQ) DUHDV JIRZ VR GRHV
\WH DP RXQAR DIUDQG VRADQG SROMRQ Z KIFK KDV DQ [P SDPWRQ ERW KXP DQ KHDAK DQG \WH HFRBJ\ ) ICH

SRZ GHU DV Z HODV VP R\H - DUH SUAVHQNO \WH DIUDURXQG DQG LQ WH DERYH P HQIRGQHG SOFHV 6 RP H
R WHVH SRZ GHY DQG GXMWV DUH H S@MYH DQG IICH 1Q QDWUH FDXVIQ) DI® HQW \KDWDUA GlLILEXOWR \WHDW
' HYIEHV KDYH EHHQ GHYH®SHG WDWIDS \IHVH SDWIF®N DQG JLYH D FBDQ VXUDFH 9 DFXXP  FODQHY XVIQJ
YDURXV WSHV R* GAMWFRDIPIRQ VXFK DV [IGMUED) R\ FBQE DQG P RMVGXWFRBIIRY DUH HP SB\ HG IRUWLY
SXBRVH ) RU\KLY SXUBRVH WH IlGMUEDJ DSSURDFK IV P RUH Z IGHD XWD) HG \WFRQAWW R D IIGMUED) \KDW
FDSWUHV 1ICH SDWFGN DQG P XVWEH XSEDWG RQ D UHIXOUEDMY &RDODVK ZKIFK IV IRXQG 1Q P IQQ) DUHDV
DQG \WHUP DOSRZ HU SDQN LV RQ—| VRWR H SBMYH GXW 7KH IRBZIQ) D VRPH R \WH P HWRGV [RU
DX\RP DIWFD® FROARG GXVIQ P IQQ] DUV $ ILERWH GAMAWVXSSUHWIRQ HQBAY VSUD\ 1Q) D GXAWIFEXG DQG
FDXVIQ) \WH SDU¥®N R FRGEH DJJ &P HIDW DQG IDORXR WH DIU W WWH XVH R D FEDQQ) HTXISP HQAIRU
H SEVLYH IIlQH GXWDQG SRZ GHU \WH JRDAY \R UWVIEWZ RINHUH SRVXUH R UHVSILDE®! GXAWMQ RUGHUWR SURYHON
LCQHW GHYHBSP HQA7 K1Y QRYHCFBDQQ) J DG HWFDQ EH HP S HG 1Q D SRZ HUSOQN FRDGFRQYH, 1QJ A IMP
DV Z HODV RWHUDUHDV

. HZRWGV ([ SBMYH GXW\EVSRVDAHXVH FRQARO

& 7($0 ,6 %6l






7UDFN $+6( $SSOLHG 6FLHQFHV +XPDQLYV
6FLHQFHV (GXFDWLRQ

$ 6\WG RQWH 6H XDOr DIDWP HQW DFHGE\ WH: RP HQ DWKHU: RWN 3 @FH
1HKD9DUWP D 3 DMYL6 WYDWRYD

$ EVWDFW 6 H XDOKDUDWP HQMY D YIRDMRQ R RQHV SHYRQDOIUHHERP DQG AJQW 6 H XDOKDUDWP HQW
FRP SUVHV XQZ DQMG VH XDO® P RIYDWG EHKDYIRU@H DV SK\ EDCFRQPADQG DSSURDFKHY VH XD FRBUHG
UPDUW \WH QVSD\ R SRURIWDSK.  DQG VH XDOGHP DQGV Z KHWHU WURXIK ZRWGY RUGHHGY 0 HQ DQG
ZRP HQ ZHWMH P DCH 1Q \WH VDP H [P DIH VR \WDWKH. P LT KWSDWFSDM HTXD® 1Q VRAHW : RP HQ JWDGXD®
EHFDP H D FRP P RAW DBH GHVSI\M DOWH RSSRUNMQMAY |RUFUHDIRQ ,Q UHFHQM HDLY  VH XDOKDUDWP HQW
KDV EHFRP H D EL] VRADOWXH 1Q D@Z RISOFHY 3 K\ IEDO YHUEDO QRQYHUEDO DQG YIVXDOVH, XDOKDUDWP HQW
DUH D@H DP SBV R VH XDOKDUDWP HQW

. H ZRWGV 6H XDOr DUDWP HOV* HQGHU $JH &UP H $Z DUHQHW

&29, 1Q,Q3D $ 0HDS$QDOVLY DQG 9 DFFIODARQ) WP HZ RWN
"U-\RMRH ' U-\RVW HKPXNK ' HHSO[PL9 1 1MMH

$ EVADFW,QAD EHQJ D GHYHBSIQI QDURQ WH [P SDRVR &RIRIDYILXY KDV DGYDQRHG DV D KXIH FUMY RQ
WH SUIRVSHIW HARQRP\  JXIGDQRH RUDQ] DIRQ DQG IRUWKH P RAMSDIWWR SUIRTUAWMQI BIIRQ %HQ) \KH
VHARQG P RWHBIYDWIG FRXQU Z W & RIRCDYILXY \BAQMG SRSXOFH RQ WH SOQHWKHUH 1 D FUMFDOMHT XILHP HOW
IRU\MH QDURQ \R SOQ WH A WMP V \R GHDOZ W \KH FIUFXP WBIGFH SURGXPIYHD 7KLY SDSHUGHDY' Z W \KH
DIRQ R FXUHOAHIHPAR SDQGHP IE RYHUWWH SRSXOFH DQG KRZ 0 DFKIQH / HDWIQ) P RGHE FDQ EH
MFGWFRQNPS@NWHIFW‘DQIBS@QWIXUMWQDMWG-D(IMWSWLFFLLFXPV\MIH TKY
H SHAW \R IQARGXFH DQ LOM@ LE®! DQG H KDXVYH SHYSHAYH RQ YDFAIQDURQ P RGHODQG
IWHII—FV\RQ\M—i&RLRQDYLLXVSDq}PLF \AH DP LOHV \WH GLILEXE#AV DQG SURSRVHV D K\ SRIHMFDOV WP [RU
IP P XQ] DIRQ QVSHYARQ DFIRW \KH SRSXOFH

. HZRWGV FRYIG HSIGRP RBJ\ SDQGHP IF  YDFAIQDWRQ P RGHOKHWG IP P XQW
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TUDFN %0% %XVLQHVV ODQDJHPHQW  $FF

fQ\g/)éGB RQ , QGLYIGXDO$ Z DUIHQHW DQG 3 HIFHSWRQ \RZ DGV $ G RUWP LF 7 WDGLQY

* XQZ DQ/$Z DKL $ QD3 DQEH. 6 KXEKDP 61QIK $ SXWYD 7KDNXU

$ EVMDFW 6 \RFN H FKDQJ HV DUH DQ IQWMI UDOHBP HQART QRWRQD WH ,QADQ HFRQRP\  EXVDOR R WH Z R
HFARQRP\  7KH [P SRAMBGFH R ARFN P DUNHW LV IHOAE\  JEEDCOHARQRP [HV DWYDURXY WBIHV (DQILQ) IURP \KH

VRN P DUHWFUMY 1Q \KH 8 QWMG 6\ R $P HUED \R WH + DWKDG 0 HK\W 6 FDP 1 ,QADQ WRFN
P DUNHW / DUH IQANMMRCDOQYHVRY HP SB D YDUHW R WDAQ) P HKRGY 1Q REHUWR P D) [P IVH \WHUUHMGDY
IURP \WWH P DUHW $ORUKP IF WDAQ) RIWQ NCRZQ DV $ORWDAQ) IV SUWVHQ® RCH R \WH P RWSRSXOU

P HKRGV DP RQJ LOAMARDOIQYHVIRY 1Q WH ,QADQ WRFN P DUNAW, WY D WSH R WDAQJ 1Q Z KIFK
FRP SXWMY DUH JLYHQ SUH GHMUP LOHG IQAMKAIRQY R FDUY  RAWIDQUDRIRQY DAD UDW DQG IUHTXHQR.  \KDW
KXP DQ WDGHY FDQCRAP DIRK 7KHUH DUH VHYHIDOSOMRP V IRUSORWDAQ) DQG \KIY DMFGI DWHP SW \R
KUKQKWAH N EFCHIW R $OR WDAQ) DV Z HODV FRQYH \WH BDVRQY IRUWH WWH R $OR WDAQ) QRARQD
1Q,QAD EXWDOR JBED® 7K1 WXG. DOR KLIKD KW \WH P RAMBRSXOUSOMRWP [RU$ OR WDAQ) DV Z HADV \WH
REVDFON Z KR XVH \KHVH P HWRGV IDFH ) IQD® KLV WG FRP HV/ \R D UHBIYDQWFRQFOMRQ DQG
GDYHV IRRP |RUIXUKHUUHVHDURK 1O WLV I IHG

. HZRWGV $ORUMKP 7WDAQ) 2 QIH 7WAQ) 6\WENO DUNHWZ IDAQ) 6 WDWI LV
&RP SX\WMUEDVHG WDAQJ) DQG , QAMARDQQYHWRU

$ &UWFDO$ QDOVY Rl ,P SDFWRI &RYIG  3DQGHP IE RQ ,QGEDQ ,QGXVWIHV Z LW
6 SHFLDOHHHQFHVR 0 60 ( 6 HARU

'U3 %DDPXUJIDQ ' U2 0 $VKWQNDU' U. WDQ. DNDCGH

$ EVWDFWO 60 ( V DUH WH SIUR WH ,QADQ HFRGRP\ VWV \WH OU HVWRE SURYIGHUVHRRUDQG FRQONEX\MV
R QDIRDO ' 3 7KH&RYIG 3 DQGHP IE RAEUHDN [P SDAWY YHY DGYHWH RQ WH HFRQRP LHV R
PDQ FRXQAHV DARRW WH Z R IQFOAQ] ,QAD 0 XFK @H RKHY WKLY SDQGHP IE KDV VHYHUHD DI FHRMG \WH
0IER 6PD® 0 HAXP 6 H( QMEWHV0 60 ( LOWH FRXQN 7KH VXUYH UHVXOV LOGEDW \WDVWAH 0 60 (
VHRARULY IDAQ) \WH FKD@IQJIH R’ VXLYDODQG VXMMODGQRH %—I.Q] D FXFIDOVHARUR! \WWH HFRQRP\ P SDPARQ
060 (ZLOKDYH D SUIRSRURCDM LP SDPARQ WH QDWRCDCHPRQRP \ -+ HOPH TXLFNIIISG—FIMXHIQMJ/I—QHRQH
\WH * RYWLY H SHAMG \R HQDE®! WY VHRRUWR Z HDWHUWH WRP  7RZ DBV KLY MY HWHQIDOWR
DVFHUDIO &RYIG  SDQGE-P IF P SDAWRQ ,QADQ 0 60 ( VHARU VR \WDAHIHAYH SRTIF. P HDVXUHV PD\ EH
GMICQHG B\ WH JRYHP HQAP DFKIQHY 7KLY SDSHULY DQ DWHP SWQ WDWALHAIRQ 7 KLY UHVHDURK Z RN LV DQ
H SBDWRY WG Z KHIHQ D FRP SUHKHOWYH UHYIHZ R DYDIDE®I RQEH QMDWUH Z DV FRQGXAMG 7 KHUHDI\MU
\R DGG HP SIUEDCHIGHQFHDVXUYH R~ 0 60 ( V DFUIRW \KH FRXQN Z DV FRQGXPMG \WURXI K RQEH P RGH
$VWKH HQG KLY SDSHUVXJJHVV VRP H SRTF\ P HDVXUHV Z KIFK P D KHS \KLY FXFLDOVHRRUVR | DFH \KLY FUMY/

. HZRWGV 060 ( &RVIG  3DQEPIF IPSDFRWFIMY * ' 3 ,,3 NQRZGIGIHEDVHG60 (

%X\ LlQJ 3WIRIIHWIRQRI 6 KDP SRR IRUO HQDQG: RP HQDFLRW 7 XWFRUQ' DNMFW

"UO0 6LYDVDONDW

$ EVMADFW ,Q WWH PXUWHQAHQYILRGP HQVWH \WRXIKW SUHHUHQRHV DQG H SHABMRQY R \WH FRQUXP HY NHHS
FKDQIIQJ  7KH SURGXFHLY DOR RIHUYDUHMAY R SURGXRW \R P HHWKH GHP DQGV R \WH PXVARP HY DQG WHU
G DQGV DFFREQ) \R \WHUJHQGHUP D' YDI DV HDFK JHQGHU KDV DQ IQCHSHQGHQASUH HIHQRH \RZ DBV
6KDP SRR 7KH SXISRVH R WLV VAXG. 1V \R DQDOVH \WH EX\ Q) EHKDYIRXUR! VKDP SRR 7KH WYG. IV P DGH \R
QG RX\WL JHQGHUKDV DQ GLIHHGFH 1Q SXUFKDMQJ EUDQG R VKDP SRR DQG DOR \R 11QG RXWZ KHWHU \WH

\RZ DBV SXUFKDMQJI Rl VKDP SRR IV VDP H RUGLTHHOAIURP WH SRIOAR YIHZ R0 D®I DQG ) HP DB
7KH CDW IRUWH WXG KDV EHHQ FRIBPMG \WURXIK 4 XHIRQCDILAY DQG , QMYIHZ V VFKHGXBIG 1URP
FRQUXP HY DFURW 7 KRRIWXNXGL' MUEW7 KH UAVHDUFKHUIQIMQGY \R LQYHM DWW \KH GLLIHUHGAHV 1Q WH RSIQRQ
R FRQVXP HY RQ WH EDVV Rl * HQGHUDQG \WHUSUHHUHGAHY RQ SXUFKDVH R VKDP SRR 1Q @KWR \KH IDRRY/
UHOMD \R IW

. HZRWGV 6KDP SRR &RQUXP HY 9\ 1Q] %HKDYIRXU $ \WIEX\WMV 3 UH HUHQFHV
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$Q ,QMHWDWRQ RQ 3XWFKDVH ,QMMRQ Rl 5HXWELVKHG 0 REIGN DP RQJ
* HQHIDMR

'U3 %DOPXUJIDQ ' U2 0 $VKWEQNDU' U. ILDQ. DNDCH

$ EVAWDFW 3 HRS®! VWIUWG \R Z RN DQG WXG. IURP KRP H XQD\H EHRUWH DQG ILRP KHUH RQ P DRUW Z LOEH 1Q
EGIQEHG DQG 1HZ ZIOFEH RIGH WY \WJHWHG WH GHP DQG IRUHBIPRRQE KDUZ DU * LYHQ \KIY VIWDIRQ
UHXUEVKHG HBPRRQE JRRGY FDQ EH FROUGHUHG \R VDYH D VIQUEDQNSRMRQ R \WH EXGIHW 5 HGXFHG
IGFRP HV BQJ KRXWY VSHQOADAKRP H DQG \MH FROABOAXSI IDADWRQ R WRKQRBJ\ KDYH BIG \R D \WHP

VXU H 1Q WH GHP DQG IRUIHXUEVKHG WP V' DFIRW WH ERDUG 3 HRS®! DUH EX\ 1Q) XVHG FDW/ Z KIFK DUH P RUH
YDODE®! DQG GHSUHFIDE®! WDQ WH HOPWRQE GHYIEHV  ZIWRXWDQ JXDUDQMH RU ZDUDQW R \KH
BD%D;\MLFU/RJE \WH LOMUIP HADUHY 7 KLY W J HUHG WH UVHDURKHLY R XQGEHYABIQG \WH SXUFKDVH IQMQIRQ

' HMJQO HKRGRBJ\ $SSURDFK °

7KV WG DSSTHV R FRFHSW  SHUFHYHG EHQHIW DQG SHUFHIYHG UMN \R MG \WH SXUFKDVH

5 HVHDURKHY DGRSWG GHVFUSYH UAVHDURK. GHMVLI Q DQG DGRSWMG D FRQYHQHQRH VOP ST P HIRG \R FRFW
\VDP SBV 7KH VDP SBI V[ H R WLV UWMHDUK IV ,Q DEGMRQ WLV UAVHDURK HP S® V DQ HP SILFDOVWYG. E\
PHDQV R WH TXHWRQDILH VXUYH P HWRG \R YHU\ WH K\ SRWHVHV DQG \R H SBUWH W P DQDIHIDO
IP STDIRQY &KL6 TXDUH IV DSSOHG \R GHAGH XSRQ K\ SRKHVY ) IQEAQIV ° WY IRXQG \KDW \WHUH IV QR
QLIHHQAH 1Q JHQHDIRQ] 1O SXUFKDVH LOMQIRQ R UH XUEVKHG P REIBN ) XWHU WHUH 1V QHI DWYH SHUFHSUIRQ
RQ UHXUEVKHG P RELGN DUH VDIH \KDWFDQORAEH HDVI® UHMUHG  UHIXUENVKHG P RELBN Z [OIXQRIRQ @\H D Q7
P RELGI DQG\WH DUH WDG. \R DFFHSWIH XUEVKHG P RELBN Z MW FRVP HVE UHSDILY

. HZRWGV 5HXEVKHGO REIBN 3 HIFHYHG YHQHIW 3 HIFHYHG 5 IWN * HQHIDIRQ = 3 XUFKDVH , QMQIRQ

2 XWWb HFRP P HQGDWRQ ° 8 VIQJ ,P DI H 3 LRFHWICQY
6RKDP 1DIU. UMK 3DMD+DUK : DIKHD ' U 6 XYDUD 3 DQVDP EDO

$ EVWDFW 5 HFRP P HQEDURQ M VWPV DUH VDWW LHV 1RUSUHARWY)  DQ IQAYIGXDOY HYDODWRQ R DQ WP RU
YRR\ P RYIHV UHABXUDQN DQG RWHU SURGXFW RQ Z KIFK SHRS®! KDYH GILTHUQ)

FDQ EH IQFOGHG 2 Q HFRP P HIFH SOWRP V ZIW PDQ RSMRQY DO HIHAWYH UHFRP P HQGDIRQ W WP IV
\R VRWRGHU DQG HIIFHQ® FFPPXQFDMLHBMIJABG?GXFVPDMIDO?UIQRLPDHRQ\R)M—U/)SGN

[P DIH EDVHG I DVKIRQ UHFRP P HQEDWRQW WP V' KDYH J RIWHQ D BVR UHBIBLY

WH JIYH PXVARP HY D P RUH SHYRCDIHG EX) 1Q) H SHIHGRH © KHQJRIQY mmmm W FUMFDOR

GUAW DSSURSUDWO : HDUQ) FEWHV \KDWKDYH VRP H DP RXQAR! IOLUDQG \WDWERP SO \R

ERRVW D SHYRQV FRQIIGHQRH DQG P DNHV D IDYRXWDE®! [P SUWMRQ ,Q KLY SDSHUZ H KDYH SURSRVHG D IDVKIRQ

UHFRP P HOEDUROM WP Z KIEK Z LOUHYROMRQY] H \WH H FRP P HUFH IQGXAWWY 7 KLY SURSRVHG A MMP Z L@P DNH D

WSH R RAMAP RUH DFFHVWIE®! R \WH XVHUE, MWXSEDAQ) DQ IP DIH VP DU Z KIFK WH LOAYIGXDOZ DOV

UHFRP P HQODURQ IRU

.HZRWGY $SSTDIRQ R &11 $ORMKP ,PDIH 3URFHWIQ) $SSTDIRY &RQMOMDVHG ) IGMIQ) IRU
5 HFRP P HQGDWRQ 6\ VWP ) HDWWH ( [ WDPIRQ XMIQJ &11 $ORUMKP 2 X\WW5 HFRP P HQEDURQ 6\ WP (
&RP P HIFH 0 DRKICH/ HDWIQ) $ SSTFOVRQ

$Q( &RP P HFHSOMRWP EXIORQ 6 HYLFH 4 XDDW & XWWRP HU& DUH | DFLON
' UBDWK5 %U@®ZDU' U' +HQ 9DEX

$ EVWDFW & XVARP HUIHHGEDAN DQG UMYV DUH QRZ IQFRSRIDIMG QR \WH GHAMRQ P DNQJ SIRFHWHV R H
FRP P HIFH SDWRP V' $ CAMRQD®  MHQKDQFHV EXMGQHWHY  DELOW VR UAVROH DXV GXUQ) \WWH SXURKDVIQ)
SURFHW DQG SURYIGH VXSHURUVHYIEH \R FXORP HY B\ DWMIQ) \WHP 1Q EFWHUXQGHYARIQEQ) \WWHUSURGXFWV
1 HIDIWH PXMRP HU UYIEZ V VW QUEDQ® HQKDGFH D EXMIGHWV DELOW \R 1P SURYH \WH RYHD@TXDDW R W
SURGXPW DQG VHIIEHV 7KLY 1P S@HV \WDWSURGXPAWEHYHESP HQAZ LOUHTXIUH FROUGHIDE®! HIRWS ® RMDE D\ V
D PXRP HOV AWWDIWIDRIRQ Z W D SURGXPWAMP V IURP MXHV WWH. - HOFRXQMUHG DI\MUUHFHIYIQ) WS IWMUWKH
Z DUDQW SHURG KDV H SILHG FXWRP HY H SHAWR EH DEGI R UHSDIUKHU SURGXFW & XVRP HY [UHTXHO®
DWXP H WDWIKH BSDIUIDADY ZKIEK P D\ IGFGGH D VHYIFH HQIIQHHU ZI@EH Q-DIE. 7KH SUP DY MXH IV
\KDWCR QI B GFDVRQ FDQ SURYIGH DABURGXAWHWIEHY : KHQ RSHIDWQI DQ RQIOH EXVIGHW W QHRHWDY \R

WH FRPSDQ V PA\WRPHY 6(5948$/ UWHFRPPHQGV VHYHIDO HQKDGRHP HQV \R ,QADQ (
&RP P HIFH LQFOEAQ) SUH SXUFKDVH SURGXPWFRP SDIMVRQY  DQ DIVMUZ DUDQW SURGXPWUHSDIU IDFW  DQG D
KHSGHWN Z MY UHDOWP H FKDWFDSDELDIAV [RUUMVROIQ) VHIYIEH M/XHY IRUDQ. EUDQGV Z WKIQ \WH H] M) (
&RP P HIFH VAMKPUYUH EDVHG VRBID RQ FXVIRP HUUHYIEZ V DQG DIV

. HZRWV ( &RP P HFH PXMRP HUUHIHZ V. RQEHUMQIV 6( 594 8%/ 6HWEH 4 XDOW
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'U.ILDQ6 . DNDGH ' U2 0 $VKWQNDU' U3 %DDP XUXJIDQ

$EVAMDFW 7KH RAEWDN R WH &RVIG  SDQGEP IE IP SDAMG \WH JBEDOHFRQRP\ ,QAD ZDV QRWVDQ
H FHSWRQ ZKHWH P DRW® DIIHAMG VHRRY GXH R &2 9, RX\EUDN DUH 0 60 (| VHRARY 0 IFIR 6P DO
OHAXP ( QMSUWHY 060 (V GHSHQG RQ WHU SRROR DE®I DQG Z @) KXP DQ UMVRXUFHV IRU HIHRYH
IXQRIRQQJ W KXP DQ HBP HQADBQH KDV DEION \R IHHO\MIQN DQG JURZ | HHOVDMWDRURQ DQG GMVDWI DRIRQ
7KH LQGAMMDOSURTUAW R \WH FRXQN SUP DUD GHSHQGY RQ W FRP P IMHG DQG VDIMIIHG @ERUIRUFH ' XUQ)
&RYIG  SDQEPIE ,\WZDV REVHYHG \WDADERU Z HIDWH 1V JHQHID® DQ LJCRUIHG DVSHAWQ 0 60 ( VHRRY
+HQFH WY UMVHDURK Z RN DIP V DADVFHABIQQ) Z KHIWHUWWH OERU GU IMDMRQY DQG OERUZ HIDUH SUDFUFEHV
KDYH DQ P SDRARQ HP SB HH VDI DRIRQ HVSHAD® (O \WH FROM WR 0 60 ( VSRWMIKH&RYIG  SDQGP E 1
0 DKDUDVKWD ' HVFUSWH MG Z DV FRQGXPMG Z KHIHQ GDW Z DV FRBIPMG ILRP D VDP S®I R 060 (
VHARU HP SB HHV DFURW 0 DKDUDVKWD  7KH UHVXGWR \RH VHDURK VKRZ V \WWDWIKH P RAR \WH SDIFLSDUY
060 (V KDYH EHHQ VHUIRXMD DIHAMG B\ &RYIG  SDQGHP IE DQG DUH IDAQ) YDURXY SUREGP V VXFK DV
GHFUDVH 1Q GHP DQG DQG VXSSO IIQDQFH @ERU FRAWXSSO FKDIQ AVXSURQ GHFUHDWH 1Q SIRIMHW  7KH
RXWRP H R WH WG, IV XVHXOIRUIGRDMQI \WH IRE VDI DRIRQ DQG UHRWP V 1Q GERUGH IMDMRQY Z KIEK 1Q
MU Z IOERRWBURGXAYW R 0 60 ( V

.HZRWGV &RYIG  3DQEPIE 0IFR 6P DODG PHAXP VI HG HOMSUWHY 060 ( /DERXU : HIDW
| DZ - RE 6 DWIDRURQ

&XVWRP HU3 HIFHSWRQ 7RZ DUGV ) RRG DQG * LRFHY 6 KRSSIQJ ' XUQJ &RYIG
I 6 SHFIDb HHIHQFH 7R 0 DUNVQ O XP EDL

" U-\ RMGHU. DXU&KDGEK 3UWR %4Qv0 DQA DWK O DKHZ 3UR %DO1QGHUG IQIK 5 HHO

QARGXFURQ ( ABEQVKHG 1Q \WH \ HDU \WH ,QADQ IRRG DQG JURFHY FKDIQR! ' 0 DWW XQ DQG P DQDIHG
B\ $YHOXH 6 XSHP DW / P IMG ,QUD® ARG DV D MQI Bl WRIH 1Q \RQ. QHIKERXUKRRG Rl +
3RZDL ZIW WH DP R SURVIAQ) \WH &Z HWWBUFHG JRRGY R FROVXP HY DP RQ) W FRP SHMYH SHHY 6 IQFH
WHQ IMZ HOARQR H SDQG W IRRSUQN SIRYIGQ) W FXMRP HY Z W DQ H FHSWRQDOVKRSSIQ) H SHUHQRH
FRQ FIIQLHDRQWTXD@NRIBNRIHIQJVDAM(H(GAFRXQ&GSUH—N&RDFMGE\ ou
5 DEKDNVKDQ' DP DQL \WH UABICFKDIQ KDV UHSRUMG D ABQGEDBQH UHYHQXH R 5V FURUH IRUVKH TXDUMU
" HRHP EHU 4 )< DVDIDQMURP 5V FURUH UHSRUIMG LQ WH VDP H TXDUMUOWY HDU
' 0 DWRCH R \WH OUHWHBICFKDIV IQ ,QAD KDVD\RBCR ~ WRBWWVDVRQ W HFHP EHU $ YHOH
6XSHP DIW / V& ZKIFK RZQV DQG RSHIDWY UABIOFKDIQ ' 0 DWWHSRWG D MP S R
SURIMDWG V FURWH IRUWH TXDWUHQEHG 6 HSWP EHU 7KH SDQGP IE DP IGAMDQ HFRQRP IE
VBZ GRZ Q [P SDRWG , QADQ UHBIBLY P RAUXITHUQ) D UHYHQXH KIVE\ XS\ -~ W P RAYABAM J RYH.CP HONV
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