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7KLY HSRUWLY WH UHVXQOVRI D SDWIFISDWYH SWRFHW IQYROIQJ WINHKRGHWY/
ILRP  GLIHHQMHFVRWY Rl FIMOVRFLIHW DQG J RYHUDP HQWDJ HQFLHY 7KHUHIRWH

WH UHGFMRQV FROMQOWDQG SRIQW Rl YHZ H SUHWHG 1O WKLY GRFXP HQW
DOG VKH SURVHQVMRQ RI P DWIUDOGR QRWUHS UHVHOWVKH LOWANYWVRQDOYIMRQ

RU RSIQIRQV H SUIMWAHG E\ VKH SDUAFISDWQJ RUDQMMRQV QRU GR VIKH\

UH GIPWKH VSLLMRI VKHWWIRWP DOSRAELHV

JaX CnAC20)I XR02X2 y( !,y202R AXy (08 2AWOyA@I! ( A
7TKH $JIUFXOXWH )DKHUHV DQG &RQWHUMMRQ ' HSDWR HQW VXSSRWV
WIFK QEEDODQG SDUAFLSDVRY - SURFHWHY VKDWFRQWIE XM VR VKH GHYH@RSP HQW
Rl FRQVHUMMRQ VADWAILIHV +RZ HYHU WKH RIILEIDO UHI X@OVRY  LQWAKXKP HQW
IXIGIQI VSHFLHV FRQVHUYDVMRQ HIIRWV IQ + RQJ . RQJ DIH WKH $) &' 6SHFLHV
$FURQ 3MQV 6$ 3V XQGHUWH Y4RGLYHIMW 6WDWAJ\ DQG $ FURQ 3 @Q

7KLY GRFXP HOWMHUYHV DV D YDXXDE®! UIHIHUHQFH DQG J XIGIQJ 1P HZ RWN IRU
WH GHYHRSP HOWRI KH $) &' 6$3 IRUWWBN : KO WH LQIRWP DMRQ DQG
UHFRP P HOGDMRQV SUHVHOWG KHUIHQ FROWEXW VR VWKH EURDGHU
FROMHUMDMRQ GIDRIXH WH GR QRW FROWIXWM RIIFIDO $)&' SRR
+RZHHU $) &' VXSSRWV IW LRGB! 1Q IRWMUQJ FRAERUMRQ DQG SWRP RWQJ
SDUWAFISDVRY FROVHUDVMRQ HIIRW ®IG E\ FLYLORFLIHW RU DQIVDRQV

¥ A0dy AXy mCyXyl,2ARO!,y20%R AXy ,ly AC20

7KH ,8&1 HQFRXWDIHY P HMQIV Z RIMKRSY DQG RWHU IRWD IRU VKH
FROUGHUIDMRQ DQG DQDOMY Rl MXHV IHDWAG VR FROVHUYDRQ DQG EHIHYHV
WDW HSRW Rl WHWH P HMQIV DH P RW XVHIXO ZKHQ EURDGO
GIMHP LODMG 7KH GHW QDVMRQ RI J HRJ UDSKLEDOHQWAHY 1Q VKLY IHSRWDQG
WH SUVHQUMRQ Rl ViKH P DWAUDO GR QRWIP SO WH H SUHWWRQ Rl DQ
RSIQIRQ Z KDWRHYHURQ iH SDUARI ,8 &1 FRQFHUQIQU ViKH BU DOWIWKV RI DQ\
FRXQAI UMY RU DIHD RU Rl W DXWKRUMHV RU FRQFHWQIQI WH
GHIP MMRQ Rl LW ILRQWHY RU ERXQGDUHV ) XUKHU WKH LQIRWPP DMRQ DQG
YIHZ V VHWRXWIQ VKLY LHSRUAGR QRWQHFHMDU®D UHIGIFWWKH RIILELDORSLQIRQ R
WH,8&1 7KH,8&1 QRUDQ SHURQ DFWQJ RQ VKKH ,8 &1 B/ EHKDD LQFOX(GLQ]
DQ\ DXVKRW RUFRQWIEXVRY P D EH KH@ UHVSRQME®! IRUWH XVH Z KIEK
P D\ EHP DGHRI WH L.QIRWPP DMRQ FRQVDLOHG VIKHUHLQ
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7KH 9%HDOB/ (\ HG 7XWB Z MK IHZ HUWKDQ  LQGIYIGXDY UHP DIQIQJ 1Q WKH Z 1G5 1Q
+RQJ . RQJ XU HQW® WHT XILHV RXUSIRWMIFRQ 7KLV \SHFLHV XQITXH VR + RQJ . RQJ
DQG VRXWHDWALD &KIOD WP ERQHV WH UFK EIRGLYHWMW DQG HFR R.JEDO
LIOWIUFRQQHFWGQHW Rl WKH * LHDWU %D $UHD * %6 W WIVXV RQ VKH EUON Rl
H IQFRQ KLJ K@ KWQJ VKH FUMEDOQHHG IRULP P HGLDWW DFVRQ

JWRRP -XQH W D GHGIEDMG JWR>S Rl H SHWW UHHDUFKHWY DQG
WIONHKRGHW IIRP + RQJ . RQJ &KIQHVH 0 DIQMQG DQG RWMHUFRXQWIHY FRQYHQHG
DW2 FHDQ 3DWIN + RQJ . RQJ IRUD SURDFWYH S@QQIQJ Z R MKRS IR KVHG R QWH
, QWA DG &ROVHUDVMRQ Rl %HDOR]Y (\ HG 7XWABI 7KLV Z R IWKR SZ DV D SLYR DOWMS
IO RXU XQMAG NRXWDH VR DGGUHW WH XU HOW FKDEIQI HV WKLY VSHFLHV IDFHV
IOFO(GLQJ KDEMDARW L@ DX IGBAHWDGH DQG SRDFKLQJ

7KH RXWRP H Rl RXUFR@IFWYH HIIR W LV VKH , QWA IDWAG &RQVHUDVMR Q6\WDWAI\ IR U
YHDBR/ (\ HG 7XWBI 1Q + RQJ . RQJ 7KLV \MDWAJ\ VHUHV DV D URDGP DS IR UHYHUAQJ
WH GHFQQH DQG HOWXUQJ WKH RQJ WALP  VIXUYLYDORI VKLY HQGDQJ HUHG VSHFLHV %
HP EWFIQ) D \FIHQFH EDVHG FRADERUIDMYH DQG DGDSWYH DSSWR BK ZH KDYH
FUDWG D WKDWHG YIMRQ DQG P MMR Q VKDW XQMAV D@ SDWAFISDQW 1Q R YU
FRP P VP HOQWVR SUHVHWIQJ WH %HDBBR/ (\HG 7XWAB 8WIMQJ VKH 2 QH 3@Q
$ SSURDFKBVR VSHFIHV FRQVHUDARQ Z H LOWAI UDWAG ER WP : PP DQG pn : BP HIIRW
IRP P XGI5® WIDNHKRGHY FKDUWAQJ D FODU SDK IRZ DG 7KHVH DFVR Y
UHSUHVHQWRXU GHGLFDVRQ \R P SGP HQWQJ UHDO VIDQJ LE®! WSV KDWAHFXUH WH
IXVXUH Rl VKH Y4HDOIR/ ( \ HG 7XWABI DV D YWDOE IR R LFDOUHVRXUFH IQ + R @ . R @ DQG
H SDQG FRQVHUYDWRQ P SDRWZ IVKILQ VIKH * %5

2 XU VADWAI\  XQGHWFRUHV RXUFRP P VR HOWWVR FRQVHUMQJ HQGDQJ HIHG \SHFLHV
WURXJ K FRADERUMRQ DQG FD@ IRUVXWIIQHG HIIR W VR SIRWPWWKH YHDOIR/ ( \ HG
7XWB 2 XUJRDOLY VR HWRBE@K +RQJ . RQ@ DV D WRQIKR G IR UKL \SHFLHV %

DFKIHYIQ) SRVVWYH FROVHUDVMRQ RXWR PHV Z H DVSILH VR LQVSILH R WHWY DQG VHUYH
DV D P RGHOIRU SIRWMFWQJ  RWHU HQGDQJ HUHG 1UHVKZ DU WWWABN VIKLR X KRXWMKH
* IHDWUYD. $ UHD DQG EH\ RQG

R i S®! @Po
( [HFXWYH' LUHFVRU = RRARJ LFDC2. SHUDWRQV DQG &RQVHUYDVRQ
2 FHDQ 3DWN + RQJ . RQJ

-
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7KH %HDOI® (\HG 7XWAB 2 S§SdS | uSaub IV DQ HQGDQIHHG UHVKZ DVWAU VSHFIHV
HQGHP [F VR VRXWHDWHLD &KIQD LOFXGIQ) +RQJ . RQJ : W D GRFDOEUHHGIQJ
SRSXOMRQ Rl 1HZ HUWDQ LQGLYIGXDY W DFHV VHYHUH VWUHDW [URP - SRDFKILQJ
DQG WH SUHVHQFH RI QRQ QDWYH WUWAB \SHFIHV ,Q DGGIMRQ SRWQWDO DQG
HP HUIQJ) WUHDW DV Z H® DV FUMFDO GDVD DQG NQRZ ®BIGJH JDSV P XWEH
DGGUHWHG VR HITHFVIYH® FROVHWYH WKLY VS HFLHV

,Q -XOH D IRXUGD\ FROVHUYDARQ S@QQIQ) Z RUINKRS Z DV FRQYHQHG E\
2 FHDQ 3DWN +RQJ . RQJ IDFIOVMDWG E\ WH ,8&1 66& &RQVHIYDIRQ 3 MQQLQ
6SHFIDDM IRXS DQG VXSSRUMG E\ VIKH $.J UEXOXWH ) MKHUHY DQG &RQVHIYDMRQ
' HSDWP HOW $)&  7KH Z ROWKRS EWRXJKWVRIHWHU  SDUAFLSDQW IRP
LIOWIAMRQV LOFXGIQ] JRYHUDP HQWDJ HQFIHV DFDGHP IE LOWIAMMRQV 1* 2V DQG
KHSHVR®J LEDODQG | RR®RJ LFDOJ LRXSV VR GHYH®RS D FRRUGLODWIG DQG LOWAI LDWG
FROVHUYDVARQ VADWAT\ 7KLY \WDWAJ\ FRP ELQHVP : BP DQG pn : BP DSSURDFKHV DQG
LV VAKFWWUHG |RUDGDSVIYH [P SGP HQVIMRQ VR VDIHI XDUG WKH VS HFLHVE XV UH

7KH Z RUWKRS EHIDQ Z WK IQWRGXFRY SUHVHOMRQV RQ WH HFR®J\ DQG
FROVHUYDVRQ WIVXV Rl H Y4HDOIB/ (\ HG 7XWB! DV Z H@DV WH EURDGHUFRQW] WRI
WUWB FROVHUDMRQ 1Q + RQJ . RQJ 7KLV Z DV IRGRZ HG E\ IRXUGD\V Rl |DFIOWG
FREDE RIDYH DFVIRQ SMQQLQJ

3 DUAFLS DQW LGHQWILHG FRUH FKDABIQJ HV 1Q FROVHINQI WKH VSHFLHV LOFOXGLQJ
o 2 QIRIQJ RSSRUXQIWIE SRDFKIQJ DQG BRZ HYIGHQFH LABY DOADGH
o 5MIVILRP QRQ QDWYH DQG K\ EUG WWUWABNV LQWRGXFHG KLIRXJ K SHW

DEDQGRQP HOWDQG P HUR\ LHBIDWH
o |/ RFDMMHG KDEWVDAGHI IDGDMRQ GXH VR SRAXVRQ P LORUSK\ VIFDCE DUIHLY

KXP DQ GIMXUWEDQFH DQG SRWAQWDOFIP DVA VWAHW
o  QKHUHQWD &Z WHSWRGXFWYH IDWAV DQG WP DS RSXOMRQ ] H
o &UMFDOGDVID DQG NQRZ BIGIH JDSV

o /P MG SXEQE DZ DUIHQHW DQG HQIRUFHP HOWFROWDIOW

7RIHWHU SDUAFISDQW GHIIQHG D \KDWIHG YIMRQ O0A / / P&SH : S2u Ha2thp B
S ® IPdRiP D b Hub2S6 p§ 6 PIBS6 2 qu:) S ® S2u i pdl 2 HISHI® HZ2 PPY
y PSPy 808 GB 2SHh S ®8§ Yy Yy P Bb/S2HERP SH )i MR DB P
'up DS PY ®T 2HIU :/ uskpt: S ® S: P8§U::TPBY ®udT 2p ®S Pu2u®
/U8 §  p2hSHP  7KHRYHWDUFKIQJ DIP LV VR LHYHWH SRSXOMRQ GHFIH DQG
VR VHFXWH KDEMDW WURXJK FRRUGIODWG DFWRQV HQIRUWFHP HQWDQG FRP P XQIW
HQJ DIHP HOW
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7KLY YIMRQ WDQVDWAG IQVR AAFS2DUHI® S§HP  : WWKDW D@XQGHUHLI KVRE MIFVWYHV

» 1 TUSHhU ﬁ( 5 HGXFH SRDFKILQJ DQG L@ DOMDGH RI 9% 7

» | TUSHhU A( 3 ULHYHOWFRQWRODQG P IWJ DVA VKH SUHVHQFH DQG QHI DWYH IP SDFW
Rl QRQ QDWYH VSHFLHV 1Q NH\ GRFDMRQV

» ) TUSHhU A( 6 DIHI XDU5 VWH KDEWVIWOQWAT UW Rl % 7 SRSXOWRQV

, L iugHhu A( 2 EVIIQ IQIRWP DWRQ VKRXJ K EIR®J IFDOHFR®J IFDO  VRFIDOHVHDUFK
VR [L@NQRZ GIGI H J DSV DQG J XIGH DGDSWYH P HDVXUHV IRU%( 7 FROVHUYYDMRQ

» 1 TUSHhU A( , QFUHD\VH DZ DUHOQHWRI VKH P DNRUWKUHDW DQG LIP SRUBQFH RI % 7
FROWHUYDMRQ DQG HQIDIHWHFRP P XQIW LQ VXSSRWQJ FRQWHUYDMRQ DFMRQV

» ) TUSHhU A ,QFUHDVH FDSDFIW DQG HQJ DI HP HOWRI NH\ WIINHK R@GHW/ VIR
XQGHWRNH % 7 FRQVHUYDWRQ DFVRQV

» | TU8HhU C( $WHP E®I DQG P DIOVIILQ UREXVWIN : BP SRSXOMRQV VW DWFDQ VHWYYH
DV DWXWDQFH FRE&RQLHV DQG IRUHWRUIDMRQ RI %4 7

» 1 TUSHhU E( ' HYH®S P DQDIHP HQWMDVAT IHV VR VDIHI XDUG % 7 SRSXOMRQV P
CBP

7R HOWXWH HIHPAYH 1P SGP HQUMRQ DQG RQIRIQJ P RQVRUQJ D JRYHUDDQFH
WP HZ RN Z DV HWDEQKHG MIQWD FRRUGIODWG E\ 2 FHDQ 3DWIN + RQJ . RQJ DQG
/1QJQDQ 8 QYHUWW $ FRRUWGIQDARQ WIDP Rl HUUKWP HP EHWY WHSUAVHOMQI M[
IOWMXVIRQV LOFOXGIQ] $)&' Z DV DSSRIQWMG VR RYHUHH SURJUHW DQG P DIQVIDQ
DFFRXQVDELQN

7KH FROVHUYDVARQ VADWAI\ IV VHWAVR EH [P SGP HQWAG RYHUILYH \ HDWY ' XUQJ VKLY
SHURG ZHDP VR HWRE@K D IREXVWDQG KROME |RXQGDMRQ VR VHEXUH D YIDE®!
IXVIXUH | RUVIKH 96HDBIB/ ( \ HG 7 X UABH
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$JUFXOXWH ) DMKHUHY DQG &RQVHUYDVMRQ' HSDWR HOW

0A YHDBIR/ ( \ HG 7X WP

RA %) KHDGHG 7XW®i

2§ YIRGLYHWMW 6 \WDWAJ\ DQG $ FMIRQ 3 @Q
1 XA02 &RQYHQURQ RQ VIKH , QUWALRDVIRQDCY IDGH |Q ( QGDQJ HUHG 6 SHFLHV
1§27 &RQVHUYDVRQ 3 @QQIQJ 6 SHFIDDM LRXS
u(y ( QYWRQP HOVM2O 1%
Rj R0O? § +RQJ . RQJ 6RFIHW RI + HEHR®J\ ) RXQGDURQ
Xy , QUALRDVWRQDCB QIRQ | RUWKH & RQVHUYDMRQ RI 1 DVKUH
jlJ . DGRRUH) DUP  DQG %RVIQIF * DIGHQ
P BC  /1QJQDQ 8 QLYHIW
, 8! 2 FHDQ 3 DN & RUSRUDVIRQ
, 8! I Rj 2 FHDQ 3DW &RQHWYDMRQ ) RXQGDMRQ + RQJ . RQJ
. 8Rj 2 FHDQ 3DIN+ RQJ . RQJ
2§ 6 SHFIHV$ FRQ 3@Q
22 6 SHFLHV 6 XWMYDO&RP P MMRQ
Al A2J  7RURIVHDQG ) IHKZ DWAU7XWAB! 6 SHELDDWF URXS
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7KH 9%4HDOI/ (\ HG 7XWABI 2 1! puSijub KHUHDIVIMUDE EUHYLDWAG VR %4 7 VD WP D@DT XDWE

WU VSHFLHV VIKDWKDV GIMAQFWYH R FH@ A\ HVSR VBR QWKH GR MDOVXUDFH R | \ViKH
KHDG 7KH FDWDSDFH P HDVXUHV DIRXQG  FP 1Q GIQIWK DQG LV ELRZ Q Z WK

LLLHI XU GIMMEXVMG GDIN VSHFNV $ VH XD GLP R BKIF VSHFLHV iKH DGXGWP DO
H KIEIW QXP HIRXV WQ\ E@FN GRW RQ WKH KHDG EUJKWHG VWISHV R QWKH QHFN

DQG SGIQUXOWP DTEMFN VSRW RQ WH SHUSKHWDODUHD R IViKH SOVWAR Q,Q FR QUDVW
IHP D® DGX®OV KDYH IHZ HUE@FN GRW R QWH KHDG |DIQWA HER Z MMSHV R QVKH
QHFN DQG 1HZ HU DQG @U HU E@FN SDWKHV R QWKH SOWARQ &RP SDUHG VR WKH
P D®I IHP DBV KDYH D BRQJ HUS@WARQ DQG KLJ KHUFDWDSDFH / 1Q pHS6

%HDBIV (\ HG 77XV 6DFDID EHDGL GMWAMQPAYH RFH@ H HVSRW
D 0 DBIWRS KHDG E ) HP DBIWR KHDG 3KRWRVE\ &DNQ) XQ 2 AHDQ3DWN+RQJ . RQYJ



PoPoS ®u§ 6 bo

RS BHH
) IHG WXGIHV LQGIFDW WDW % 7 SWHHY KDEMIW DWR EDWG Z IMK SUP DU
WEXVBUHY ,QGIYIGXD® KRP H IDQIHV YDU JUHDVD 1Q WHIUH WIQW 2 Pt

Z MK QR LJ QULFDQWGLLIHIHQFHV REVHUYHG EHVE HHQ P DBV DQG IHP DBV + X

7KH @WU H DUHD DWMEHLU KRP H WDQJ HV FDQ FRYHU KL K@ KW ViKH P SR WBQFH R
SUHHYIQJ GLYHUH [UHVKZ DWAU DQG  VULHVAMDO HQYLLR @ HOW VR VXSSR W VKHLU
SRSXOMRQV

(HS ® PH¥P 201PRuy p H

7KH % 7 KDV D GLYHUH GIHW FROQUMAQJ R | SOQWP DWUDO IXIW IQWHFW DQG

RFFDMRQD® FDWRQ 6XQJ uHSH 7KLY YDUHG GIHWUH GIFW WH WSV IR BIQ
QXWIHQWR FOQJ Z IWKIQ IW HFRAMMP  6XQJ pH S6 + DEIVIDWT XDOWV DQG

SDWAFXMUWO Z DVAU TXDOW DQG DYDIMEION R IR R WR XFHV WJ QUIFDQVD P SDFW
WHU KHDOK DQG UHSWRGXFWYH VXFFHW &DSWWH IQGIYIGXDY WHDGI® DFFHSW
FRP P HUFIDOWW® IRRGV EXW) RQJ pHS6 \XJ J HW VKDWD GIHWMIQFOXGILQJ

P RWH IXIWP DI EHWAUP P IF D GIHWQ WH Z I DQG HQKDQFH JXWP IFWR HR W/
GLYHWMW SRWIOMD® P SUIRYIQJ WHSURGXFWYH VXFFHW 7KH GLYHUW RI WKH JXW
P IFRREIRW 1Q Z 1@ IQGIIGXDY FRP SDIHG VR WMRWH 1Q FDSWMW LQGIFDWAV WKH

IP SRUBQFH RI GIHVIY YDUHW 1Q P DIQWIQIQ] KHDOK DQG IHWDV )R Q pH Sd

au/ 2 ®P8HM u8 6 bo

7KH % 7 IV NQRZ Q IRU IW VHFUHVWYH QDWIH VSHQGIQJ P XFK R I IW WP H KIGGHQ
XQGHU YHIHVIMRQ RU VXEP HUHG 1Q Z DWAU 7KH\ DWH SUP DU® \R BB FR PLQJ
VRJHWHU RQO® IRUP DWQJ 7KH\ EHFRP H GR B DQWGXUQJ WH FR RHD P RQWYV
' HFHP EHUWR 0 DUFK  Z I FRXUMKLS EHKDYIRXUR BHWHG RQH P RQW SURUVR R U
IR@RZ IQ) GRWP DQF\ /1Q pH Sa ,Q FDSWMW VKH P DNMRUW Rl FRXUMKIS
DFVIMMHY RFFXULQ 0 DUFK DQG $ SUOVXJ J HWAQJ D VHDVR @OSDWHLD 1Q UHSIR XFYH
EHKDYIRXU ,Q WH Z IG5 HJJ O\ IQJ EHIIQVIQ HDW® 0 D\ Z IMK IHP DBV O\ IQJ R G
FO\WFK SHU\ HDU DYHUDJ 1QJ HIJV /1Q uHSH 7KH P HDQ IQFXEDVRQ SHURG
IQ WH Z 1@ IV S GD\V Z W D KLJKHU GHYHR $ HQWDQG KDWKIQJ WD
FRP SDUHG VR WKRWH [Q FDSVWMW 7KLV IQIR B DMRQ XQGHWFRUHV VKH IP SR DQFH R |

XQGHUMIQGIQ) DQG P [P IFNQJ QDWLDO FR GIMRQV VR [P SIRYH FR QHUDVR Q
EWHHGLQJ VXFFHW

m?u §o8du

7KH % 7 @H R FG®I LV FKDIDFVAUMHG E\ DMRZ J R 2K UIDWA DQG W P DVWKUW WKHVH
DUHFRP P ROWDIWDP RQJ 1UH\WKZ DWAUVK B VK DWFROQWIE XV VR VW HLU YX @HUDE LOWV
DQG VKH FUMEDOQHHG | RUFRQVHUDVIR Q ( DWMUpHS 8 ) HP DBV @\ RQH FOXWRK
SHU\ HDU Z I DQ DYHWDJH FXWK M]HR | HIJV Z KIFK W(H\ GHSR YYMQ QHWV GXJ
LOVR WWH VRIOQHDU Z DWUERGIHV /1Q pHS6 7KH [P SRUDQFH R SIRMFVQJ
QHWAQJI MWV DQG M YHQLB! KDE VW LV XQGHWFRUHG E\ VIKH VS HFLHVBM®R Z |HWADN WDV



* RQJ pHSdD E /1Q uHSH DQG P WG MYHQLB! VXWLYDO GXH R
SWHGDVMRQ DQG K DE IMIMGIMAKUE DQFH

2D BIBS Su b p§ :o:H1y :pu2hiBu:

VK IWRP QLYRURXV GIHWMKH % 7 SO\ VD SLYRVBOR®! 1Q VKH HFRV WP VHMIFHVR |
W QDVYH KDEWVIW , WFRQWIE XV VR VHHG GIVSHWDO DIGIQJ 1Q WWKH UHI HOHUDVR QR |
USDUDQ YHI HVMRQ 6XQJ puHSED 7KL DFIMW LV FIXFIDOIRUP DIQVIQIQJ ViKH
KHDOK DQG WREION Rl USDUDQ JRQHV ZKIFK DWH YIMRO IR U ELIR GYHWMW
) XWKHWP RWIH E\ IHHGIQJ RQ D YDUHW R | VIUHVWMDOR WDQMP V IQFXXGIQI SOQW
IXIW LQVHFW DQG FDUWIRQ VKH %( 7 IDFIOIMAY HQHU\ IRZ IIRP  USDUDQ IR BVW VR
WUHDP  HFRV WP V VXSSRUAMQJ DFRP S®{ Z HE R IDT XDWF DQG VIUHWMDOTI H
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7KH %( 7 @HV 1Q WRFN\ KI@VWHDP V Z IMKIQ VHFR @GDU IRUHWZ MK KLIK FDQRS\
FRYHWDJ H IW KDEMDWIQ + RQJ . RQJ DIH P DIQ® GRFDWIG DQG SIRMFWMG 1Q FR YW
SDUNV 7KH H] DPWBRFDWRQV DIH QRWGLMFBRVHG VR SIR WAWKH Z LGB SR SKOMR ¥ 7KH
VSHFIHVIV QRZ FRQUGHWHG VR EH H WHP HO WDWH IQ WH Z LGB * RQJ uHSH D/IQ
uHSAaD DVZ H@DVVKHWDGH 9DQ" LW 6\WWDWV 5 KR @Q $ IHG WXG\ E\
+X IRXQG WH SRSX@MRQ GHOMW VR EH YHY @ Z 0 DUNHWVXWH V KDYH
WHFRWGHG % 7 1Q WDGH ILRP  VRXWKHWD &KIQDE/ P DVRU WDGH KXE EXWQR WQ
DEXQGDQFH &KHXQJ ' XGJHRQ &KRZ <B 2 EVHUDMRQVE\ * R @
uHSH KRZ HG WDWHH QXP EHURI LQGIIGXD® R 1HIHG IRUMD®I Z DVYHY ® Z
Z MK GWWDQ  LQGINGXDY IHFRWGHG 1Q ViKH @ HVASHWP DUNHWIQ &KLOD GXUQJ
WHWXG\ SHURG ' XHVR WH ®RZ THFXQGIW DWW RI VKH VSHFLHY MY KL KO XQMNHO
% 7 LV P DIQWIOHG 1Q IDWP V DQG WHDFKHV SR GXFURQ VFD®! ) RQJ pH Sd

HWP DWW VIKH SRSXOMRQ 1Q + RQJ . RQJ VREHQRP RHWDQ  LQGIVIGXDY DQG
WKLY LV FRQUGHWHG DVRQH Rl VIKH UHP DIQIQJ EUHHGIQJ SRSXTMRQV
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3RDFKIQJ LV VKH J UHHDVWMWWWWKUHDWVR Z 1@ TUAVKZ DWAUVKWBY 1Q P DQ\ SDWV R I$MD
( GHQFH \KRZ V WDWI@B DOSRWHWRQ DQG KDWYHWQJ IR P QDR @OSIR WRMG
DUHDV VMODRFFXWY/ 1Q &KIQD + X *RQ pHSD D 7KH L@FMWDGH RI 2 S§Sa$
WUWBNV LV DOR SUHYDBIQW Z KIFK RIWIQ LQYROHY (RRQJ GIMIQFH DQG FWR V ER GHU
WDQVSRWIMRQ / 1Q pHSAD

@ DO WDSV KDYH EHHQ SHURGIFD@® XQFRHHG IQ +RQ .RQ@ P RW@OHO
VDU Q) KLIK® YDOXXDE®! \SHFIHV HJ ! | FHS: 8E5HS + RZ HYHU GXH VR LW DUW
SRDFKHW/ Z L@FR@IFWDQ\ QDVIYH | UHVKZ DWAUW BN LOGIVFUP LODWAD LR P DSV
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WL FRP P RQ SWFWFH 1Q IWHKZ DWU \WWWB DTXDFXOXWH 1Q &KIQD VR P I
LOGIYIGXDY [WRP  GLIHUHOWI HRJ IDSKIFDOSRSX@WMRQV DQG HYHQ GLLIHIHQWAS HFLHV
Rl 2 S§SaS WUWBN 7KLY SUDFWFH FDQ GIDG VR J HOHWE FR QP LODWR QR IVKH un : BP
SRSXOMRQ MRSDIGIMQJI W VXIVELDV IRUIXWWUH LHOWRGXFUR ¥ / 1Q pHSAED

) XWKHWP RIH WH DFFIGHQVDOWHBIDVH R UAMFDSH RI K\ EUG \WXWBV ILRP FDSVIMW
DQG WH IQWRGXFURQ Rl QRQ QDWYH \SHFIHV WWR XK P HUR UHBDWV FRX@
W QUIFDQWD P SDFW QDWYH SR XOMR Y DQG HFR VWMP V' 6XFK HYHQW SXW
SXWHEUHG SRSXOVRQVDWIM RI J HOHME FR QP LODVR Q
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7KH QXP EHURI SXEQFDWRQV RQ UHSWBI GIVHDVHYV UHP DIQV UHHDWYHO @& Z HVSHFLDD
IRU IUHKZ DWAU \WXWBNV Z KIFK DUH D Z HONQR ZQ VR XFH Rl |RRRW GLMWHDVHV
+ RWDIQ pHSED 0 HQGR] D 5 R@DQ pHSA + RWDIQ pHSd 0 DUQ pH
SaD 3 DRI HQV VKDWQIHFWo4( 7 DUH VFDUFHO WXGIHG IQ +R @ . RQ GH\VSIWM
VKH VSHFIHVBIDP 1® * HRP \ GIGDH EHQJ UHODMYHO Z HOWXGIHG LlQ $MD 0 R HHIIR W/
VKRX@ EH GUHFWG VRZ DGV DWHWQJ WH UMN Rl SDWRJ HQV DQG WHIU UR®I DV D
VRXUFH Rl ] RROQRUE GIVHDVHV IRUWH % 7 0 RUIHRYHU WWH R FFEXUWHQFH RI WH 5 HG
HDUHG 6 @GHU A2S8@uy o: : 82 HS piubS : 1Q FHWBIQ DUHDV P D\ IQWRGXFH QRYHO
SDUIDMWAV RU RWKHU SDWRIHQV Z KIFK FR X® DIIHFWWKH VXWLYDOR | QDVYH VXUWAB
SRSXOMRQV + « MHUpHSd
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$ FRP SUHKHQVYH XQGHUAMDQGIQJ R IVIKH SRSXMWRQ G\ QDP IFV Rl %( 7 IQFXGIQJ

GDW RQ IW FXUHQWSRSXMMRQ M] H GIMMEXVMRQ DQG WP SR DOWHQGV LV FUXFIDO
\HW @FNIQJ]  7KH @P WG NQRZ BIGJH R % 7B/ HFRRJ\ KDP SHWY DFFXUDW
DWHWP HQW Rl IW FRQWHUDMR Q WIWXV DQG WH IRB XOMR Q R ViU HMG
P DQDJ HP HOWWDVIA LHV 0 RUHRYHU WHUH DUH VWFDUFH H SHUHQFHV RI VXFFHWI XO



UHOWRGXFURQVRI [UHVKZ DWUW WV DQG P KR BR®& 1HVIRUP R QR LQJ IHBDVHG
IQGLIYIGXDY 1Q + RQJ . RQJ 7KXV WKHWH DIH R SRUMKQIMHV VR ILVXFK NQRZ GIGIH
J DSVVKURXJ K I XWKHUUHVHDUFK
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2 EVMOWDMRQV Rl Z IG5 % 7 KDYH \KRZ Q WDWIHP DBV SUIRGXFH WP DU FXWWKHV
DYHWDJI H HIJV Rl @UHUHIJV DQG XVXD® RQ® RQH FX\WWK LV SLIRGXFHG SHU
\HDU 7KLV IV FRXS®IG Z IM{ D SR RQIHG IQFXEDMRQ SHUR GZ KIFK P DNHV VKHP
P RUH YX@HWDE® VR SUHGDVRLY/ DQG SR [FKHWY/ / 1Q pHSED

AAX S®UIPSHI/ P! 680 i qu®Pbp S PHHZu O0A
KB SXEQF DZ DUHQHW DERXVWKH S@ KWRI 1UHVKZ DUV WABIV LOFOXGLQI WH %( 7

1V RQ WH UMH 1Q + RQJ . RQJ VKH BIYHORI SXEQF NQRZ BIGIH UHP DIQV LQVXI | LELHQUWR
FDVDOWH FRP SUHKHQWYH FROVHWYDWRQ DFVIR Q 7KLV JDS 1Q DZ DIHQHW LV D FUMEDO
KXUWE®! DV SXEQF VXSSRUINVDQG XQGHUAMIQGLQJ DUH IXQGDP HQVBOWR WH VXFFHW R |
DQ\ FROVHUDMRQ LQMDWYHV ( [IRW VR HGXFDW DQG HQIDIH WH FR PP XQIW DWH
IOFUIHDMQJ  EXWWH\ IDFH WH FKD@QIH Rl WHDFKIQJ D EWRDGHU DXGLHQFH DQG
LOWAGIQJ D GHHS DFWRQDE ®1 FRQFHWD IR WKHWH \SHFLHV
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ILHKZ DWU WWBN DQG VR SIRWIFMQI  WKHIU
QDVXUDCK DE IVIDW

,8uS 8S20 ! 2 2SH 23& P DQDIHV D
VRVIORI % 7 IQGLYIGXDY Z I VIKH XOWP DWW
DP Rl SWRGXFIQJ RIINVSUQJ VR FR QUEXW R
IHWRFNIQJ Z IG5 SRSXOMRQV ,Q FR @ER DMR Q
ZIW 23&)+. DQG ZIW IXQGIQJ IWRP WKH
( QYLLRQP HQVDO&RQVHUYDMRQ ) XQG D LHYDP SHG
H KIEMRQ WABG ' LYH IQWR /RFDO ' LYHWMW
RSHOHG VR JXHW 1Q QW 7KH H KIEIW
KL K@ KW VSHFIHV VXFK DV WH * RGHQ &R Q
7XWB DQG WH % 7 W IHDWWHV HGXFDMR @O
SDOHY WDW DP VR VWHQIWHQ YIMVRWY/
FRQOHFVRQV Z I @RFDO [UHVKZ DU WWBV VR
\VSDWIN IOWLHWIQ QDWIH DQG Z IG@MH DQG R
SIRP R WXSSRW IRU IUAWKZ DWU WA
FRQWHUDMRQ
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DIP 1QJ VR HQJDJH GRFDOVWXGHQW E\ IHFLXIWQJ
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FRQWHUYDVMRQ P DI HV
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% 7 ,Q SDUAFX@MU D WXG\ FRQGXFWAG E\ WH
XQLYHWMW V 6FIHQFH 8 QIW IHYHD®IG VMK DW WKUHH
®FDOVSHFLHV Rl [UHVKZ DWAU VWKWABI DUH R QWH
EUON Rl GMSSHDUQ) XUILQ) P P HGIDWM
DFVRQ DJDIQWVSRDFKIQJ /1QJ8 $ WWKH
WPH R ZUMQJ /1QI8 P DQDIHV % 7
LOGIVIGX DY | RUFRQVHUYDVRQ EWHHGLQJ
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7KH SIRFHW IRUWLY Z RIN\WKRS Z DV GHWJ QHG DQG | DFIOVIVMAG E\

7KH ,8&1 66& &RQHUIDMRQ 3MQQIQJ 6SHFIDDWV* LIRS ,8&1 66& &36* KDV
EHHQ ZRWNQJ IRU  \HDWY Z VK Z I@G@H DI HQFIHV FROHUDVR QR WDQMMR Y
] RRV DQG MP MU HQMAHY VR GHYH®R S VMDA IE FRQVHUDVR QS@QV |RU LQGLYIGXDO
\VSHFLHV SURMFVIG DUHDV DQG FRQVHUYDVRQ R WDQLVDMRQV

7KH Z ROWKRS IRTRZ HG WH ,8&1 66& &36* 3UOFISGN  6WMSV IRU 6SHFLHV
&ROVHUDMRQ 3@QQIQJ 7KHVH SUQFISGNV DIH S@Q VR DFW SURP R W LQFOXMYH
SDWFISDARQ XWVH VRXQG WFIHQFH HQVXWH JR R GHMJQ DQG QHXWDO! DFIOMVIMRQ
WHDFK GHFIMRQV WRXJI K FRQWHQUXV J HOQHUDWA DQG \KDWH SUIRGXFW TXIFN® DQG
DGDSWWR FKDQJIQJ FILFXP WIQFHV :  KLBI VIKH 3 UQFLS®NV DUH VKH R RV J IR XQGIQJ
WH SOQQIQJ SURFHW Z VK D VIARQJ IRXQGDURQ VKH 6\WMSV DUH @\H GDYHV@ ®f LE®I
DQG DGDSVDE® VR HDFK Z RUNWKR S DQG ViKH VSHFLLE FRQVHUDVR QQHHGV R | VIKH
\SHFLHV

,Q KLV Z RUOWKRS Z H DOR WHHWHQFHG DQG DGDSWG HBIP HQW Rl WH SR FHW \R
DQ ZIW WH ILDP ZRIN RXMIDHG IQ 1! (Z ySHP2u ! :p2hSHp  §2S8HS8
y Hiy .AA(JPBRu®P u: Houl 2y PBH 12/ u8hp: 8H 8§& .



,Q DGGMRQ WKH Z RUIWKRS Z DV GHWJ QHG IRTRZ 1QJ WH_2 OH 3 @O DSSIRDFK @ DQ
LOWAI DG LQFOMYH FLHQFH EDVHG SURFHW WWMDWFR QIGHLY DDSRSX@MR ¥ Rl D
\SHFIHV Z KHWHU IOUGH RU RXWIGH WHU QDWWDO DQIH &36* SWR PR WV VKLY
IOWAJ UDWAG DSSWRDFK E\ IDFIOAMQI VKH NR QW GHYH®R $ HQWRI P DQDIHP HQW
ADWAJ IHV DQG FRQVHUYDWRQ DFVR ¥ DP RQJ D@UHVSRQME®! SDUAHV : H \WYH R
HQVXUH EURDG WIDNHK RGHUUHS UMVHQVMR QIQ HDFK Z RUWKR S UHVXGAQJ 1Q D MQJ B
FRP SUIHKHOUYH FROQWHUMMRQ S@Q WKDW EUGIHV WH JDS EHEHHQ Z 1@
SRSX@MRQV DQG WKRVH XQGHUKXP DQ FDUH % FR QIGHUQJ D@DYDIME ® IIVRXUFHV
ERWK P :BP DQG pn :BP WLV DSSWRDFK P D[P ] HV WH H SHWH DQG VR RO
DYDIME®! | RUVSHFLHV IHFRYHY [P SIRVIQJ KHIUFKDQFHV RI VIXUNLYDOIQ VKH Z LGB

7KH GHWQ VRRY FRP EIQHG Z MK NQRZ ®IGJH EDVHG IDFLOVMR QW@ FDQ EH
DSSHG VR D Z IGH YDUHW RI FRQVHUDMRQ SOMQQIQI QHHGV 7KLY S@QQIQJ SR FW
FDQ EH DSS@HG VR DQ\ VD[ RQ FRQVHTXHQWD VIKH QXP EHURI W HV DQG S@QQIQ]
WALP LIQR®RJ\ KDYH EHHQ NHSWDVMP S®I DVSRWE®! 7KLV VR HP SKDVMMH VKDWI RR G
SOQQIQI IV WKH ILAADQG P RAMHWHQUDOWR H 1Q VXSSR UQJ VSHFLHY FR QHUDVRQ
EXWMIVMP SO D SIRFHW DQG QRWDQ HQG LQ IWHD
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$ GHVIDLGIG RYHUYHZ Rl VIKH S@QQIQJ SR FW LOFOXGLQI VKH NH HBPP HQWRI VKH
S@Q DQG VIKH I X@DJ HQGD FDQ EH IRXQG 1Q $ SSHOGL
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VXFFHVWM XQQWUHOURQ
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FKDQIHV FRP SDIH WWHU UHODWYH
FRW EHQHIIW DQG IHDMEION DQG
FKRRWH Z KIEK RQH V VR SXUXH

$JUHH RQ Z KDWZ LQ@EH GRQH Z KHQ
DQG E\ ZKRP R P SGP HOWWH
FKRWHQ DSSWRDFK DQG Z KIFK
P HDVXUHV Z LG@EH XVHG VR LQGLEDVM
SWRJHW RUFRP SGMRQ RI \SHFLLE
VWV

3URGXFH WH S@Q \Z LD \KDWH W
ZIGH® DQG VWDWIIFDD® R
PDP M FROQHUDMRQ P SDFW
DQG FDSWUH GMRQV GDDHG 1Q
RWGHU VR GHYH®RS P RWH HIIHPYH
FROVHUYDVARQ S@QQIQJ SIRFHWHV
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FROVHUMMRQ Rl %( 7 LOFOXGIQJ EXWQRWIP WG \R

e : RINKRS SDWFISDQW DV D WFRW R WH DFMRQV 1QMDWYHV DQG
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[QIRWP  WHUSURUMHY

¢ 1RQJRYHWDP HOVDO FROHUMDMRQ RU DQMMR @ DQG FRP P XQW JWR SV R
JXIGH DQG IQIRP  VIKHIUSURUMHY DQG Z RUIN S@QV DQG

" RORURW DQMOMRQV VR J XIGH SUR W DFR ¥ IRUILQDQFLDOVXSSRUWV

AUl /quy p HSH THZR ! p2hSH 2HSHIIDo i B! py B 2u® hp2
Ity ouS2) i M SopS2b §y H2D @AY puH D S ® EUHSEU® SES/ Hhp
vy S Sbuy 4 HOWAH | u§8 ®PSHI® SIHI2HZ2up S ® S@SE opS2)S ®STb So
HhSPSH  @O0ASHHZu u ® T HZu Tty ouS2: .

) URP SXEGDMRQRI WH
S&ROVHIYDVIRQ 6VWWDVIAJ\



US®HD 1/ S2HEB SH

7KH Z RIWKRS Z DV DMAQGHG E\  SDUAFLSDOWS IHSURVHOWQJ VKKH IRCRZ LQJ
LOWANMRQV

§P' B un@P B S ®§ :p2hSH S ® UBPESHP  [SSHIMY:
2 FHDQ 3 DUN & RISRUMRQ
. DGRRUH) DPP  DQG %RVIDQIF * DUGHQ

I :pu2hSHb S ®0®PSSH yJ,
2 FHDQ 3 DUIN & RQVHUYDMRQ ) RXQGDMRQ +R Q . RQJ
+RQJ . RQJ 6RFIHW RI + HSHR®J\ ) RXQGDMRQ

J hu2 y p H(u/ S2H p H
$JUFXOXWH ) MKHUHY DQG & RQVHUYDWR Q@ HSDWR HQW

§SEUY 5
/ 103 QDQ 8 QLYHWW
8 QLYHUAW RI + RQJ . RQJ
8 QLYHUAW RI 6 XII1RMN
- LODQ 8 QLYHWAW
+DIODQ 1 RWP DOB QLYHMW

$ FRP SGM QMR SDUAFISDOWFDQ EH IR QG 1Q $ SSHQGL |












' HPS8H 12 §y HAu nuhpdaP D: b /20 p HSHP

I u2hSH T HP2HW: b ' @GP S(AGui 20 TV o 2u:uS280 HISY ) ®P2> b AA
ouS2 PPERU® P ®u2HZU XC!y 221 A2HPu S ®12u: @ SHiI2 AP2Hu 2/ p8§Sa H
J2 Pl @ A2JA

2@PRSHPS IRSPS y 2 S6C hu2bdOC!y 221 Al A J

&KI1QD LV FXFIDA RUWAB FROQVHUYDVMRQ KRWIQJ RYHU  VSHFIHV P R H WDQ R
WH Z RUGE VRVIDO 5 DP SDQVWMIDGH DQG RYHWXKWH KDYH HQGDQJHUHG P DQ\  VSHFLHV

2 XUWDP FUHDWG D FRQVHUDRQ DFVRQ S@Q LQ DQG KDV P DGH \LJ QULEDOW
SWIRIHW , EHIDQ Z W WH &HQWDOSMDQ 7R RYH DD py o @ 2 TR@k 1Q
- IONDQJ 1Q DQG KDYH WXGLHG R G KILG RI &KLODE VWWB! VSHFLHV LOFOXGLQY

2S88S3S ! uStub 21 P:Piu kP 'P X PSdbB2 : DQG !y PQZ Hp: H DOR
UHVHDUFK VKH LQYDMYH 7UDFKHP \ V \VFUSVID HBL DQV VR FROWROIW VSWIHDG $ FR LHFW
XQGHUMDQGIQJ Rl Z IGBAH FRQWHUDMR Q IV FIXFIDO P IMFR GHSVR ¥  LQFOXGH
FROVHUYDMRQ |RUH SGRIVIMRQ DQG LJ QR LQJ HFR RJ LIFDOXQFVIR ¥ &DSWYH EUHHGLQJ
1Q &KIQD RIWIQ SURUMNMHYV SWRIIWRYHU FROVHUYDMRQ SR XFIQJ KRWP RQH WHDWIG
DQG K\EUG WUWBYV : HWDIQ @Z HQIR BHP HOWRIIIFIDY Z UMW WDIQIQJ P DVMUDY
DQG KDYH EXIOVD P XVHXP DQG WWABI VDQFWDU &KIQD KDV IP SIRYHG Z IG@H
SIRWIFIRQ WHGXFIQJ RYHXWH HQKDQFIQJ GUNMMR Q DQG HQIR BHP HQW DQG
IQFUHDMQJ VKH QXP EHURI SUIRWIFWAG VSHFLHV IR P VR : HDGYR W IR U
XQUIHG Z LG@H P DQDJ HP HOWR HQVXUH HITHFIYH FRQVHUYDVIR Q
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5 HFHQWUHVHDUFK. KDV \VKHG QHZ @ KWRQ ViKH GMMEXVMRQ RI 9%6HD®IV (\ HG 7X WDV
WKH VSHFLHV UHP DIQV UDUH DFLRW IW GIMMEXVRQ Z VK IHZ YIDE® Z LG5 SR SKOMRQV
NORZ Q VR \FLHQWAW : KL®! VKHUH KDYH EHHQ VRP H WXGLHV R QWHWUHFR R DQG
EIRR]\ IQFOXGIQ] WXGIHV RQ WHSWRGXFWYH EIRRJ\ P RIBKRRI\  GIHW
P IFIREIRP H DQG \SDMDO EIR®RJ\ P RWH FRP SUHKHOWYH UHVHDUFK LV QHHGHG
6P LMUVR P RMRVIKHUS VIDQ | UHVKZ DWAUVKWBN VIKH SUP DU VKUHDW/\R %4HD®IV ( \ HG
7XUABNV DIH SRDFKIQJ DQG LGB DOWDGH @ DOWDSY KDYH EHHQ IR XQG DWNH\
GIMMEXVRQ VWV [Q +RQJ . RQJ DQG LQGIIGXDY DIH LHIX@UWD R G 1Q SK\MEDO
WRUHV DQG RQIDH SOMRWP V $GGIMR @@ J HOHVE SRAXVRQ [WIRP  IHBIDVHG H R W
WWB! VSHFLHV SRVHV D UMN DV K\ EUGV EHVE HHQ Y4HD®IV ( \ HG 7XWBN DQG ! 081y o
\S KDYH EHHQ GIVFRYHIHG IQ WH Z IGB 1Q + RQJ . RQ 7R GHYH®RS DQG [P SGIP HOW
HIHPVYH FROVHUDARQ DFVRQV IRUYHD®IV ( \ HG 7XWBN WY 1P SHUDAYH VR FR GBXFW
IXWKHUUHVHDUFK RQ WKHIUEIR®RJ\ DQG HFR® 3 DQG P R QURUVIKH VKUHDW WH\ IDFH
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7KH GXWHV Rl ViKH $J UFXOXWH ) MKHUHY DQG &RQVHUDVR Q' HSDUR HOWY $) &'

+ HISHWRIDXQD : RINQJ * IRXS +: * LQFOXGH FRQGXFWQJ HFR® JEDOVXUH V 1Q
KHSHVRIDXQD KRWSRW ,Q DGGIMR Q+: * XQGHWINHV VFIHQWILE UMHDUFK SUR NFW
HJ EWHHGIQJ KDEMIWP RQMRUQJ RI 5R PHUWWHH IRV FU SVE \SHFLHV GLYHUW RI
JHFNRV DQG WULRY Z IGH FK\ VUG IXQJ XV VFUHHQLQJ
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+RQJ . RQJ 6$5 [P SGP HOW WKH &RQYHOMR QRQ WKH ,QWILODMR @O 7WDGH 1Q
( QGDQJ HHG 6SHFIHVRI : L@ ) DXQD DQG ) ®’WD &,7( 6B WUWR X K VIKH HQDFV® HQWRI

WH 3UIRWIFMIRQ Rl ( QGDQJHWHG 6SHFIHV R $QIP DY DQG 3@QW 2 WGIQDQFH  AlKH
2 WGIODQFHB  &DS 8 QGHU WH 2 WBIODQFH XQ®W H HP SWG R UR WHWZ MH
\SHFUIHG D @FHQFH DXHG 1Q DGYDQFH E\ WH $)&' LV IHTXWHG WR P SRW
IOAWRGXFH IlRP VKH VHD H SRUMH H SRUVRU SRWHW DQ\  VFKHGX®IG VSHFLHV
2 [THQGHW DUH ADE®I VR DP D[ IP XP IIQHRI +. P IR QDQG [P SR @ HQWR U
WIQ \HDW XSRQ FRQYIFRQ Z MK WKH \VSHFIP HQV IRUHMWG 7KH % 7 LV D OAMG
\SHFIHV XQGHU &,7(6 DV DIH WWH P DR W Rl @ PO IUHKZ DWIU WUWBN $V DQ
$SSHQGL ,, \SHFIHV WKH IP SRUWWH SRUVH H SRUADQG SR VMWR QRI VKH Y4HDOR/
(\HG 7XWABI DUH UHJ XOWAG XQGHUWKH 2 WGIQDQFH ,Q FR @ER DR QZ MK VIKH SRAFH
VEZ R @ H VFDB! VH] XUHV IQYROLQJ GRFDO UHVKZ DWUVKWABN Z HUH P DGH LQ DQG

UVSHRAYHO  7KH RITHQGHW LQ VIKH VE R FDVHV Z HIH FR QIEWIG DWMKH ' DMMEW
&RXUMDQG VIKH 2 LI DQIVHG DQG 6HUR X/ &UP H 2 WGLODQFH Z DV IOYR MG VR HQKDQFH
WH VHQWIQFH LQ VIKH @WMUFDVH 1Q YIHZ RI ViKH KDUP FDXVHG VR ®R BPOFR PP XQUIAHV
GHP ROWADMQJ VKH VHURXVQHW Rl VIKH RITHQFH $) &' LVFRP P WMG VR FRP EDVQJ
WH L@ DO Z LGAH WDGH DQG Z L FR MIOXH VR GR VR VKWRXJK HQIR BIQJ \KH
2 UGLODOFH LOWALDDURQDCFRADERIDR QDVZ H@DV SXEQFIW DQG HGXFDMR Q
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Q WH +. 635 * RYHWOP HQWIRWP XDWG WKH LAV FIW GIYHO %4R GYHUAW
WD\ DOG $FURQ 3MQ %6$3 VR WMS XS EIR GYHUW FR QHUDMRQ VBNIQJ LOR
DFFRXQWWH GRFDOHFRQRP LF DQG VRFIDOSUR WIHV 2 QH RI VKH DFMRQV SXWIR @ DUG
1O WH %6$3 LV VIKH 1P SGP HQUMR QR FRQVHUMDMR Q DFVIR Q S@QV IR USUR W
\SHFLHV 1Q SDUAFX@UKLI KO IKUHDWIQHG DQG P SRUBQWSHFLHY %6$3 $FUR Q

7R VDN\H IRZ DG WKLY DFMRQ $)& KDG FRP SIBIG WH A XIGHIOHV R Q WKH
) RPP XOMRQ Rl 6SHFIHVS$ FURQ 3MQ 6$3 B/R SURYIGH WFKQLFDQ) XIGDQFH VR WKH



IRP XOMRQ DQG WHYIHZ Rl 6$3V IRUWH GRFDOSUR W VSHFIHV VXFK DV iKH %4J
KHDGHG 7XWB 7KH %) KHDGHG 7XWB %+7 LV QDWH VR +RQ .RQ WLV
FROMGHHG &UMFD® ( QGDQIHIHG XQGHU WH ,8&1 5HG /MW DQG LV XQGHU
$SSHQGL , RI &,7(6 ' HVSIW EHQJ D SIRMFWG VSHFLHV XQGHU® OB MIMR Y W
IV VA XQGHU KLJK KXQWUQJ SUHWXWH 1Q WH OWWE R GHFDGHV 7R SR WRW%+ 7
$)& @FDOH SHWDQG 1* 2 KDG IR B XOWG D 6$3 Z MK VHYHQ DFVIRQV IR Wet 7

- MK VIKH NRIOWHITRUV R UHBIYDQWMBINHKR GHLY WY KRSHG WDW%+ 7 Z R X R GH
DI DIQ VKUYH IQWH Z I RI +RQJ . R @
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YHDBIV (\ HG 7XWB 2 S§SdS | pSaub LVD W D@DT XDWF \WWBH VS HFLHV FK DUDFVAUMVHG
E\ GIMAQFWH RFH@ RQ IW KHDG 7KLV HQGDQIHWHG \SHFIHV QMG DV &UMFD@®
( QGDQIHWHG E\ WKH 7) 76* DQG ( QGDQJHUHG E\ WH ,8 &1  1DFHV LI QULFDQVWKUHDW
IIRP  KDEIVDWERW DQG K\ EUGIMMR QZ IV QR QQDVIYH WWABN &R QHUYDMR QHIIR W/
KDYH EHHQ P DGH E\ FRER DWH IQWDWYHY EHE HHQ 23&)+. /1QIQDQ
8 QIYHWIW DQG @RFDO RUDQMMRQV @\H +. + HBV 7KHWH SDWQHUKISV KDYH
HWREQKHG DQ RQIRIQJ un :BP EUHHGIQ] SWRIWDP IRFXMQJ RQ P DIQWIIQIQJ
JHQHWF SXUW DQG IP SIRYIQJ KXVEDQGU WFKQITXHV 1 R DE® DFKIHYHP HQW
IOFOXGH WH IUWMNXFFHW XOKDWK 1Q DQG DQ LQFIHDWH 1Q H1J SR XFURQ
Z WK HIJV FRGIFWG 1Q " HVSIWI FKD@IQIHV [Q THWADOMR Q IDWAV VKH
SWRIWDP KDV VXFFHWX@ KDWKHG VE R KHDOK\ WWWABV KLY \ HDU ( QKDQFHG
EWHHGIQJ SIRWRFRY IQFXXGIQJ RSWP [MHG WP SHUDVUH DQG KXP IGIW FR QUR GKDYH
FRQWEXWG \R [P SIRYHG KDWKIQJ DQG VXUNYDOUDWAV 7KH RQIRIQJ VXFFHW RI WWKH
EUHHGIQJ SWRIWDP LV YIVDXA RUIXWUH ULHOWR XFVRQ HITR W HQVXUQJ VKH (RQJ \WALP

FROWHUYDMRQ Rl %HD®IV (\ HG 7XWABN DQG DGGUHWQI WKH XU HQWWKUHDW WH IDFH
1Q WCHLUQDWX UDOK DE VIDW









D 1@ % 7 SRSXOMRQV DIH GHS®GMWAG E\ FDSWWUH WKURXJI KR XVWHWU WDQJH P R'W
MNHO VR EH NHSWRU VR@ DV SHW R UIR UXXWABI IDWP V 7XWABNV DUH FDXJKWE\
HBIFWRIDKIQJ) WIDSSHG Z WK P HVDOFDI H WDSV RUEDIWG 1KIQJ KR R GIWD 1HZ
GD\V1Q VKH UYHU E\ DFWYH IMKIQJ Z WK 1DKIQJ SR BV 7WDSV DQG KR RWDUWH EDWIG
ZIW P HODW VT XIG RUWDRRG ' WHFWWDUFKIQJ YIVMXDOMVWDUFK Rl WKH UYHU R U
GRRNIQJ XQGHUWRFNV 1Q VKH Z DWUIRUWWABIY WKHOMUQJ EHOHDWC LV DAR XVHG EXW
WL P HKRG LV W HIIHFWYH IRU % 7 WKDQ RWHU WU VSHFIHV GXH WR WWHIU
SWHHWHOQFH IRUMMAQ] 1Q WKH P IGGB®I Rl WAH VAHDP  Z KIFK LV GIW DFFHWE® WKDQ

WH EDQNV

j MO 1 HBOU@D @2 P h d\p® b HZk HI2uSHS2u(

e MmS8S6D ! 'obH) § GUSH 2) / uHOouu/ p2 ? VOUHWQJ VKH VSHFIHV IRU WWHLU
RZ Q FRIFWRQV QR I LQDQFIDAQFHQWYH IQYR BHG

o AP2Hu 1S2y / p2SH 2 ? ®RNIQJ IRUQHZ WRFN VR EWRDGHQ IQYLJR DWW WHLU
J HQHE WRFN

o A2S®u2 ? WMRXJKWWR EH FDWKIQJ WWBV P DIQO IRUVD® VR WKH SUHYIRXV VE R
JURXSV RIWQ FDWKIQJ \WUWAB! LQGIVFUP LQDWA®

e § B /P /@I2y Hpu22ubp ) ub. 2y !'@Gopupy wSh& ® 2
IP2HZU2 Sl 2 S® @/ SY §@i? / b u: A? WWHVH P DI EH DWRFIDWG Z IMK R WHU
Z IGGAH FUP HDPWYIMHY HJ KXQWQJ RWKHUZ LGBAH FXWAQJ LOFHQVH WHHYV

7KH P DIQ GUYHU IRU VKLV VIKUHDWLY SHWNHHSIQI GXH VR VIKH LOQWIQUE DHWKHWE
DSSHDORI VKH \SHFIHV HVHVSRW DGR W WDUW IQFUIHDVHY VKH DSSHDOIR USHW
NHHSHWY %( 7 FDSWXWH LV P RWD LQFIGHQVIDO WH  DUH QR WBRSXMU IRU HDMQJ RU
P HGLFLQDOXVH EHFDXVH Rl VIKHIU\VP H@ FRP P RQ QDP HV 1Q &KIQHVH LOFOXGH AMON
WUWBBRUARZ GXQJ WUW®B EXWMKLY P D\ EH DIIHFWG E\ IOXFWDVR Y 1Q P DUNHW
YDOXH Z MK FDSVXUH LOFUHDMQI 1Q @OH Z WK LOFUHDVHVLQ VIKH SUFH RI WKWV

7KH VW(UHDWY EHIHYHG VR RFFXUWKUWRXJ KR XAWKH VSHFLIHVBNORZ Q KDEIMDW+ RZ HYHU
P RWMNQRZ GIGIH DERXWZ L& SRSXOMR ¢ IV HWMFWMG R FR XQWI SDUNV DV QMBI
WHWHDUFK VIINHV SOFH RXWIGH RI WAHWH DUHDV DQG VR VKH H WIQWWR Z KIFK
SRSXOMRQV RXWIGH RI SIRWMFVWG DUHDV DUH VKUHDVWAQHG LV XOQNQRZ Q / DQVIDX ,\MDQG

VDQ IP SRUDQWNQRZ BIGIH J DS

3RDFKIQJ FDQ VINH S@FH GXUQJ VIKH GD\ R QLI KW, QWIXXDMRQ RI WDSV LV KR X KW
VR RFFXU SUP DU® 1Q WH QUKWP H Z MK WDSV EHQ] ®IWIRU ? GDV RU
VRP HVP HV &RQJ HU 6 HDUFKIQJ DQG HBIFWRIMKIQJ VINH S@FH DWQL KWP H



WZ DV WRXJ KWWK DWWKLY DPIMW RFFXWY P RWD GXUQJ VIKH \XP P HU Z HWDQG KR W
VHDVRQ  GXH VR KL KHUDFWYIW GIYH EXWFDP HWD WDSSLQJ GDVID LV FDAQJ VKLY LIOWR
TXHWMRQ Z W REVHUDMRQV Rl WDSSIQJ VBNH S@FH 1Q Z LOWAU G DQG FRR ®HDVRQ
ILRP 1 RYZ$SU DVZ HDZ KHQ WXWBNV P D EH P R H DFFHWIE® GXH VR GZ HUZ DVMU
GIYHY WLV QRZ WKRXJ KWMKDWMDSSIQJ P RWAONH® RFFXW/ \ HDUWR YOG EXWZ WK
\RP H VHDVRQDA OXFVXDVMRQ

7KLY SRDFKIQJ VKUHDWLY GLILEXOWR GHWAU GXH VR @P WG UHVRXUFH DYDIDE® IR U
SDAWR@RJ 9LJIMQFH [V FKD@QILQI GXH VR WH UHP R W @& MR QR SR XOMRQV
WHHV QP IMWIME LDV DQG VIKH VAUDIQ LV GLI LEXQOWR SDWRO

| D SRDFKHU LV FRQYIFWG XQGHU: L@ $QIP D& 3 IRWMIFRQ 2 WGIQDQFH IR U DO
KXQOWQJ RI 9% 7 WHP D[ IP XP SHQDWV LV + . DQG R @\ HDULQ SUMNR Q|

SRDFKHWY DIH QRWFDXJ KWUHG KDQGHG VHFXUQJ FR QIFVIR ¥ LV GUILEEXGVGXH VR
Z HDNQHW R FLUFXP WIDQWDO HYIGHQFH 3 HQDOIHV IR USRWHWRQ R UVD®I DOR
GHSHQG RQ SURYIQJ VIKDWKH DQLP DOLV Z L@ FDXJ KW, | VKLY FDQB\EH GHP RQWADWIG

WHQ D FROYIEWRQ LV YHU XQANHO

6RP H SHRSG®I P DI QRWEH DZ DUH VW\DWWL LB DOR LHP RYH WKWV IR P \WKH Z 1@
RUWR EX\ Z L& FDXJ KVWDQIP DY
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e+ DEIVIMWGIMXXUEDQFH

e ' IMXUEDQFH RI HJJVGXUQJ WH LQFXEDWR QSHURG
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7KH SUHVHOFH Rl QRQ QDWYH VSHFLHY SDUAFX@UWD QRQ QDVYH |UHVKZ DU WWBN FDQ
QHIDWYHO [P SDFWZ LG % 7 SRSXOMRQV 7KH WHBDWH Rl QRQ QDVIYH \SHFLHV LQVR
ZDMZ D\V VD FRP P RQ SWDFUFH P RWYDWG LQ VRP H FDVHV E\ %6XGGKLIMV UHDI LRXV
EHIHIV 3 HWNHHSHWY DUH XVXD® XQDZ DIH Rl ViKH QHIDWYH [P SDFW DQG QRQ QDVYH
\VSHFLHV XFK DVWKH 5 HG HDUHG 6 @GHU DUH DFFHWIE ®1 DQG FKHDS VR EX\

j o : HBOU@ @®u2 b h dp® b HAb HZ2uSHS2(
¢ * HOHIDOSXECE IQ + RQ . RQ
e 3HARZ QHWY

e 3 HWADGHW

¢ ) DFHERRN DQG WRFIDCP HGID SOMRWP VZ KHWHWDGIQJ LV DGYHWWHG
e )RRGP DUNHW : HWP DUNHVWADGHW/
o 7KHJRYHQP HOWDVVIKH HQIRUFHP HOWDXVKRUW
o &XWRP HWYDQG VXSSTHW IQYROHG IQ P HIR\ UHGBIDVHY SUDFFHY

0 HUR\ UHBIDVHV DIH SWIRP RWG E\ UHII IRXYV FXWRP V ,P SURSHU LHBIDVHY KDWIQYROH
HODMQJ DQIP DY VR DQ XQUXVBE®! HQYLLRQP HQWDWH RIWQ GUYHQ E\ D @FN Rl
XQGHUMDQGLQJ DERXWDQLP DABZ HIDUH QHHGY DQG VIKH I DFVWIKDWVKH W K\WWR | UHHGRP

RI LQGLYIGXDODQIP DY LV YDOXHG P RUH KLJ K® VKDQ WH FRQVHUYDVRQ RI SRSXOMRQV DQG
\SHFLHV 7KH \D®! Rl DQIP DY IURP \KH SHWIWDGH IRUP HUR\ IHBDVHV LV SWRIMGUYHQ 1 R
\SHFLLE G IMDVMRQ H MV VR SUHYHQWWKH ULHBIDVH RI QRQ QDWYH VSHFLHV VR ViKH DFVIMW

vV XVXD@ QRWI@ DO XQBW WMWMRXFKHV RQ DQ DQIP DOZ HIDWH MXH RUL IWIQYROHV
®RFD® SWRWFWG VSHFLHV

0 HF\ WHBDWH RFFXWY VKURXJKRXW ViKH WUMRY  SDUEXDWD 1Q WP S® SRQGV
UHVHURLLY HJ 6KIQJ 0 XQ UHVHUYRILY DQG HDM® DFFHWIE®! URFN SRR ,\WRFFXWY/\ HDU
LRXQG EXWSHDNV DURXQG DURXQG VIKH KRIGD\ RI WH 94LKGD. Rl VIKH %XGGKD Z KIFK LV
QRWP D® QO D\
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e +\ EUGIMMRQ EHVE HHQ QDVYH DQG QRQ QDVWH \SHFLHV

e ' IWHFWFRP SHWARQ EHVE HHQ QDWYH DQG QRQ QDVIYH VSHFLHV

e 7UDQW DMMRQ RI QRYHCSDVWKRI HQV

e 3UWHGDWRQE\ QRQ QDWWH \SHFIHV

e Y%HKDYIRXUDOFKDQIHV 1Q QDVMIYH \VSHFIHV HJ QDWYH \SHFIHV P D\ DYRIG VXIVIDE®
KDE VW LI QRQ QDVIWH VSHFLHV DUH SUHVHQW

a @SH® i p pU®H 8TS B/
e ' HFWHDWH WH SUHVHQFH RI QRQ QDVLM—IV»(U/(BNLQ %( 7 KDEMDW
: :- ;P SUIRYH WWH SHWADGH W\ WP

.3 LRP RWM-EHKDYIRXUFKDQJ H DP RQUJ WAUHBIDVH SUDFVLMRQHU/
" HFUHDVH W(H QXP EHURI [P SUIRSHUUHGBIDVHV




) P HOMRQ DQG WHGXFURQ Rl VXMVDE®! KDEMDW P D ®DG VR SR SKOMR ¥

EHFRP 1QJ IXQFVRQD@ H OQFWZ KIOWKDEMMOQWI UW FDQ EH FRP SWRP MHG E\
SR@MWRQ DQG SK\ MFDCP RGULFDMR Q

o 7 KDEMDW \XIIHU/ @PH  IRP P IFIRSOWEV GHWIFWG LQ IDHFDOVDP SGV
PD DIHFW GUHWRQ DQG EIRRJLIFDO SR FWWHV FDP SIQJ HTXISP HQW FDU
Z DWKIQJ SRAXVBQW SRWIQUD® SHWAFIGHV IR P P RVT XWVR FR QUR @FWYIMHY QHDU
WH KDEMDW DQG LQFIGHQW Rl Z DWMZ DWAU EHIQJ WHIRXWIG VR NH\ \WHDP V
FROWEXWQJ IDFVRUVR VIKLY @FN RI DZ DUHQHW RI GLIHIHQWWINHKR GHWY/

! FPSH  ZRW P D IP SDFVWXUWABI SRSXOMRQV SDWFXDWD 1Q FDVHV Z KHWH

WHLUS UMVHQFH KDV QRWEHHQ LGHOWILHG R WHSRUMG GXUQJ HOYILR @ HQVDOP SDFW
DWHWP HOW

2y St ®Sy :4 puEz P D REMWAKFW RU RWHZ MH DIIHFW VWWH P RYHP HQW Rl

[QGIMIGXDY DIIHFWQJ RSSRUXQMHV VR GIVSHUH 1Q VWDUFK Rl IRR G RU P DWWV
WRXJIK 3WRI 6XQJ <IN +HLP HOWRQHG WA\DWWKH % 7 WVDEAI VR VFDBI XS VR P RI

EDWHU 7KH P D\ DOR SK\ VFD@® DOMUWH KDEIMMWQ RWHUZ D\ VWDWFRX@ DI THFW
BRFDCS RS XOMRQV

7KH SUIRSRVDOR MXH D FKDU H IRUVKH P XQIFISDOSR IG : DWM VFKHP HP Di UHVX@V
IQ SHRS®I ®PY / PD i S:HI 1Q WH Z I8 Z KIOWWKH VHEXUW Rl SRSXOMRQV 1Q
FRXQWI SDUNV P D\ EH QHJ DWYHO DIIHFWMG Z KHQ WH ERXQGDUHV Rl WKHH DUHDV
DUH HQFURDFKHG XSRQ

| 4y SHI §@S Pu P D GIDG VR DQ LQFUHDVH 1Q WP SHUDWKUHV DWK LI K DOWXGH Z KIFK
FRX@ SRWIQWD@ DI THFVWH UDARY DQG J URZ VK IDWAV DP RQJ WAKDVFK QI V DQG HYHQ
KDYH D QHJ DWH [P SDFWRQ KDVWKLIQJ VXFFHW IDWAV ( [ WHP H Z HDWCHUHYHQW P D\
IOFOXGH KWK YRXP HV Rl WDIQID® Z KIFK FRX@ WHWXOVIQ HIJV EHQJ IOX\KHG
GRZ QWAHDP  WHGXFIQJ HJJ \XUNYDO IDWAV &@P DWW FKDQIJH P DI DOR SRWH D
GIVHDVH UMN GXH VR DQ LQFUHDVH 1Q VWHW DQG LQIHFR ¥ ,Q VKH FDVH RI TIXMWHDWQJ
DQIP DY Z DUWP HUZ HDVKHUP D\ ®IDG VR SRWIOUDARR GSUHWXUH

, HOu2/ Hi HS6 2py pu2bb b HA2uSH b §P®u
e +XP DQ GIMXUEDQFHV GNHWMHDP WHNNIQJ VKDWP L KWBIDG VR % 7 HIJVEHIQJ
GHWAR\ HG SIFNHG XS E\ WHNNHWY/



$ @FN Rl DZ DUHQHW DERXWWKH VSHFLHV DQG W IP SRWIDQFH RUDER X\Z D\ V IRU

SXEQE DQG @Z HQIRUFHWY VR UHVSR @ Z KHQ WH\ 11QG VRP HRQH HQIDJIQJ 1Q

VK UHDADFVAY IV

e S5MR QHZ HP HUIQJ GMWHDVHV

e (JJ FRQUXP SMRQE\ SUHGDRW/

e $FFHW \R LQIRPP DMRQ RQ WH @& PMRQ WIVXV Rl SR SXOMR ¥ FR X LQFUHD\H
WH WUHDWURP  SRDFKIQJ

¢ &KDMIQIHVIQ SIRVHFXVIRQ

AZ2USH HZSHS2u iy y p®SHI 1 PP@ H § ®u2i Bob HIu Hy pi2Sy p |1
Hob | & S2u(

e /DFNRI SXEQF DZ DUHQHW

e +DEMDWSR@MRQ FRX@ SRWE® EH DGGUHWHG WURXJ K HGXFDMR Q

e 6P D@GDP VZ HLY

e 6P DA@DQG XQUXWILQDE ® SRSXOMRQ M] H

e +XP DQ GIWXUEDQFHV



0 RIH UMVHDUFK QHHGV VR EH XQGHUWIENHQ QR WKH \SHFI\B EIRRJ  HFR RJ\
SRSXOMRQ G\ QDP LFV JHQHVEV KHD@K pn :BP P DQDIHP HQW DQG VIKH KXP DQ
GIP HOMRQV Rl % 7 FRQWHUDMRQ DV ZH®DV P R QRUQJ Rl Z @G SRSXOMR

VIKUHDW DQG HYDXXDWQJ FRQVHUDMR QOVMUHOVRQV
§2b 2b 2u: uSBBSuS: T 21T 2y bD 0AS§ :p2hSH  S2u(

A bodbo

e ) DFVRWY VKDWDI HFWHWADW [Q Z 1@ DQG FDSWWH % 7V
e 1 DWUWDODH \VSDQ

e &KHP IFDOFRP P XQIFDWRQ EHVZ HHQ SR SKXOMR ¥

A.08 6 Po
e (FRMWMP VHUWFHY HFR®RJ LIFDORGI SURVIGHG E\ %( 7
1 DWXUWDOWMUHDW DQG SUHGDVRY/

A§ | PBH p§ 6 bo)bu pHE:)S ® FuSaD

e * HQHWE IGHQWW GDVIDE DVH

o &HYBIQW DQG UHIDEIDN RI VKH J HOHVIE IGHQWIFDMR QR WRUIHQME SXUSRVHV

e 3RWE® IMPHW FROWMTXHQOFHV Rl WH FXUHQW NQRZQ SHUFHLYDE® ®&Z
J HQHWF GLYHUAW"

o 3RSXOMRQ KIMRU 1Q+ RQJ . RQJ + DVWKHWH HYHUEHHQ D VWAMRQJ SRSXOMRQ"

e : KDWWKRX@ Z HUHDOMFD® DIP IR UQ WP VRI SRSXOMRQ M] H DQG H QW

e 1 DWUWODQG Z 1@ SDWRI HQ BDG 1Q %( 7

e ' LVHDVH UMN DWHWP HQW

e 51N DWHWP HOWRI SDWRJ HQV IQWRGXFHG E\ |QYDMYH VSHFIHV

AOn:BPy S Sbuy p H

o * HQHUDOKXVEDQGU WFKQIT XHV P HDVXUHV VR HQK DQFH | HWADN
e P SDPWRI FDSWWYH GIHWRQ | HWADN

e 1 HWIQI VXEVWDVW DQG LQFXEDVRQ VP SHUDVXUH SUHIHUHQFHV
e 3DWQI P HWKRGV

ARPy S ®f p :b

e : KRDWHWHFRQUXP HWIRUY%( 7" $ UHWH RQO E\ FDWK RUVIDLI HW
e : KHUHGRVWHSRDFKHWFRP HIWRP "

e * HRJUDSKIFDOADSSIQJ SDWADV'



6XUH Rl SXEQF DZ DUIHQHW DQG NQRZ BIGJ H DERXWA 7
6XUH Rl SXEQF FDSDFIW VR FRUHFVD IGHQW\ WV

E§ IPBH y MHMH2PD)HIUSHY M2 D)S ® uhSPPSH D §  : u2hSHp
P Hizhy He

3RSXOVMRQ WUXFWUH DOG GMMEXVR QQ+RQJ . RQ E\ H 1$" &R @HPIMW
EHVE HHQ SRSXOVMRQV

6XUMYDO DM IRU IHBDWHG % 7 DQG P RQMRIQJ Rl WHODWHG DQP DV
GHWIP LQIQJ RSWP XP  UH®IDVH DIH

,P SDFWRI FGP DW FKDQIHRQ VH UMR \Z IVKIQ VIKH SRSXOMRQ'

$WHWMQI IHOWRGXFURQ P HKRGV LOWDFRQ Z WK R WHU \SHFIHV VR NQRZ
Z KHH VR UHQWRGXFH

' HYLFHV VR GHWIFWSRDFKIQJ UHD®IP H P LEWRFKLS SUHVHOQFH LQ VKWABN SDWAYH
WDFNLQJ GHYLFH

' R Z DMUFR@IFURQ A WPV UMVHUYRILY KDYH DQ\ DI THFVWR %( 7"
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" HYH®RS DP HGIXP VAP /DWAQJ P LOQIP XP ILYH\ HDW VMDWAI\ IRUWH XWH
Rl UHDOWP HYIGHR FDP HUWD WDSV DQG HYDXDW VKH SRWELOV RI XMQJ FDU
SDWN VXUHIMOFH FDP HWDV DV D P HDQ Rl VXUWHIADOFH RI LB DODFYIMH\V
Z WKIQ NH\ % 7 KDE VMMMV

$GYRFDWA P HDVXUHV WR 1P SLIRYH SR WRFWR @ DI DIQWVSR [BKIQJ EDVHG R (
SWHYIRXV VXFFHW XC-DVH WXGLHVIQ + .

& RQUOQXH HYDOXXDWQJ SRWELDN RI HQKDQFLQJ b : P YLJ LOQFH

SHYHZ RWHU WHONDOW DFURQ S@QV VR IGHQW\ RSSR WQMHV IR
FRP ELQHG DFARQV

5 HDWHW %( 7 DQG SXE@K 1Q,8 &1 5HG/ DMV

$ GRSVWH MAQJ Z LGBLOH |RUIHQME VAFK QLT XHV VIR DWW VWDGH UHI X@MR (

,QYHVWI DM WKH IHDMELON Rl XMQJ WFKQR® 1FDOVRR D DQG RWHU QHZ
P HWRGVIRUIQVSHFVRQ DQG HQIR BHP HOWRI W.WB! WDGH DQG SR VWR Q

ho! AB0 A(
§2uhp HE H 6S ®y HOSHIHZU/ 2u:p §uS ® pbSHhp by / S§H 1

SHh :/ p8: P opo 6 §8SHd
, QYHVWI DV VKH IHDMELON Rl LHP RY1IQJ QRQ QDVIYH VWKWABI VSHFLHVILRP  NH\
WD MWV

ho! AB0 A(
2 SIupPS2® Hau @S! BEHP HIb2#0 1T 0A/ / P&BHP

(QWUWH XS VR GDWA GDVD 1V DYDIDE®! R QNH\ VWAV IRU QDYH WUV IR
IQIRWP 1QJ GHYHRSP HOWS@QQIQJ SURFHW

( WREQK DFRP P XQIFDMRQ SOMRWP DQG IQIRWP DMR QWKDUQJ WADWAJ\ IRL
UHGIYDQWWINHKR@GHUJ LRXSV UIH] DUGLQI FDVHV VWDWP D\ [P SDFWNH IXUWABN

VWAV DQG VR WJ JHUP DQDI HP HQWUHVSR QHV
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0 | uePU DS/ : S ®@DPP®U SRS/ Hhuy uS:P2u: 1 2 0A§ :p2hSH .
9%X1 DQG H SDQG %( 7 EIR®RJ IFDOGDVBEDH HJ SK\@® HQ\ P RISKR R J

SK\MR®RJ\ WHSURGXFWYH EIR®RI\ SDUHQVIDIIH HW VR IP SURYH NOQR ZGIGIH
DQG WR J XIGH FROVHUYDVWRQ P HDVXURV

0 RQWRUY( 7 SRSXAMRQ G\ QDP LFVIQ VIKH Z LG5 VR HYDOXDVW FR HUDVMRQ
P HDVXUHVIQ + RQJ . RQJ

&KDWDFVMUMH KDEIMWHJ  Z DWUT XDAW VXEVADW YHI HMMRQ DQG IRR G
VRXUFH DQG KRP HWDWQIHRI % 7 DV IQFGMRQ FUVAUD | RUHIOWR XFUR Q

,GHOW\ DQG HYDXXDVM SRWQWDAQWAQMYH P DQDJ HP HQWWMWAV EDVHG R Q
SDUDP HAWY LIGHQWILHG LQ DFVRQ

8 QGHUMXQG VKH HFR®J LEDAXOQFVRQV HJ VHHG GIVSHUDOEIRWUWE DWRQ

FRP P XQIW WXFXUH VIMUHWMDCDQG DT XDE HQHW\ VWDQM HU
GHFRP SRVMRQ DM Rl %( 7

&RP SDWH ELIRGRJ LIFDOHFR®J LEDCDQG EHK DYIRWWOADIWR 1Z 1@ DQG FDSVWH
% 7 VR RSP MH pn : BP P DQDIHP HQWHJ  LQFUHDVH UHSURGXFVYH VIXFFHW
DQG VX UYLYDOUDWM

,QYHWAJ D DQG P RQIRUP DNRUVIKUHDW VR DGDSWFRQVHUYDVAR QDFVR Q

5 HILQH FXUHQWP HWRGV HJ 6,$ ' 1$ WRIP SURYH GLIHHOUDUR QR IZ LGB
FDXJ KWDQG FDSWYH EWHG % 7 DQG GHYH®S QHZ P HWRGV HJ EIR PDUNHU
JXWP [FUREIRP H H®P HQVDCDQDOMY

( [ S®RUH FRADERWMRQV RQ VRFLDOWIHQFH UHVHDUFK RQ GUYHW/ IR BHW
RZ QHWY/ DQG SRDFKHWY/

( [ SRUH FRADERUMRQV RQ VRFLDOFIHQFH UHVHDUFK VR XQGHUAMQG GUYHW R
UHBIDVH SWDFWEH

( YDOXDVM H DRI WDFNLQJ VFKQR®RJ LHY DQG SR WOWDOQHZ  RQHV
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' HYH®RS GLI MDOS@WRWP DQG P DWAUDCDER X\PH 7 DQG RWHUIUHVKZ DVIAU
WKWV FRQVHUYDVMRQ | RUIQFUHDMQJ SXEQF DZ DUHQHW

5 HFLXIMD YRXQWAHUWADP DP EDWDGRWWR KHS Z MK SUIR PRWRQ DQG

SDUWAFLSDAQJ 1Q HQYLLRQP HQVIDCDFWYIMHV VDIHI XDUGLQJ % 7 FRQVHUDMR Q
DQG W KDELVDW

3 WIRGXFH SHWRZ QHUVIL) HWAG WADWAI\ DQG P DVMUDY VR WDIVH DZ DUHQHW IR |
%( 7 FROQWHWDVWRQ DQG VR P RIWYDWA EHK DYIRUWDCFKDQJ HV DER XAS RDFKLQJ

DQG IHBIDVHV Rl QRQ QDVAYH VSHFLHV

3 IRGXFH VWFKRROMUW HAIG WADVWAJ\ DQG P DVAUDQY VR WDVH DZ DUHQHW IRU
%( 7 FROVWHWYDVWRQ DQG VR P RIWYDWA EHK DYIRUWDCFKDQJ HV DER XAS RDFKLQJ

DQG IHBIDVHV Rl QRQ QDVAYH VSHFLHV

&RQUOQXH DQG H SDQG UH@I LRXVJ URXS VDL HWG VWDWAT\ DQG P DVIAUDY VR
WDVH DZ DUHQHW IRU%( 7 DQG RWHUI UHVKZ DWAUVXUABI FROVHUYDVR QDQG VR
P RVYDWM EHK DYLRUDOFK DQJ HV DERXWSRDFKIQJ DQG UHBIDVHVR IQR QQDWYH
\SHFLHV

3URP R H IMAQJ IHSRUAQJ FKDQQHOR SRDFKIQJ RULEBY DOADGH DQG
DWHW VIKH QHHG VR FUHDWA D QHZ LHSR UQJ SOWRWP

(WRE@K % 7' D\ DQG FRRUBLQDWM FDBIQGDURI HYHQW VR VKDUH % 7
FROVHUDMRQ

" HYH&S D WADVWAJ IF S@Q VR HQJ DI H GHFIMRQ P DNHW DQG SRAF\ P DNHW/
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§ :p2hSHp SsHb ;.
%X 1@ FDSDFIW DQG WDIVH DZ DUHOHW |RUHQIRUFHP HOWR [LFIDQY DER XAWKH
[P SRUWIQFH RI 9% 7 DQG RWKHUIUH\KZ DVAUVUWAD FRQVHUYDMR Q

96X1@5 FDSDFIW DQG VKDWH LQIRWP DARQ |RUKH SHRS®! Z KR SHUR B VVIKH pin
- P KXVEDQGU DQG YHWUQDY EDVHG RQ EHVASWDFWEH J XIGHIOHY
SWRGXFHG

%X 1@ FDSDFLIW | RUWADFKHY XMQJ WDIQIQJ SWRI WPV GHYH®&RSHG DERXVWIKH
[P SRUBQFHRI % 7 DQG RWKHUIUHVKZ DVWAUVKWAB! FROVHUYDMR Q
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&RP SDUH SUIRYHQDQFH RI H IMAQJ FDSWYH DQG + RQJ . R @ Z @B
SRSXMMRQVVR J DVKHUE DVHIQH LQIRWP DVMRQ VR EXLAES DWXUDQFH
SRSXOMVRQVVIKDWFDQ VXSSRWSHFLHV IHFRYHU b @ BP

" HYH®RS GDW P DQDI HP HQWRUFDSWYH %4 7 DQG FRQMGHUD QHHG IRUD
WXGERRN

' HYH®S DQ DGDSWYH % 7 pn : P SRSX@MRQ P DQDIHP HQWS@Q IRARZ 1QJ
WH UHFRP P HQGDMRQVRI DFMRQ  FR QIGHUQJ ERVK DWXWDQFH DQG
UHWRUDARQ LRGNV DQG P S®IP HOWDFFR BLQJ ®

5HYIHZ UHILQH DQG VKDUH H IMAQJ %( 7 pin : BP KXVEDQGW J XIGHIOHV

5HYLHZ UHILOH DQG VKDUH YHVUQDY J XIGHIOHV IQFOXGIQI GIVHDVH
VXUYHL.ADOFH

2 SWP DMHpun @ BP % 7 LHSWRGXFWRQ P DQDI HP HOWMDWAI\ WR IP SUIRYH
EUHHGIQJ RXWRP HV
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' HYH®S DQ DGDSWYH IQWAQWYH P DQDI HP HOWSDQ LQFOXXGLQI SRWQVMDO
WDQUERFDARQ VIV IRUH IMAQJ %( 7 SRSXOMRQV

' HYH@®S D GHFIMRQ WHH DQG SIRVRFR GKDWDAR ZV SR PSWHVSRQWH \R
FXUHQWDQG HP HU 1QJ VKUHDW

( WREQK D FROVHIYDARQ WDQVBRFDMR QI XIGHIOHVIR 94 7 DQG RWKHU+ RQJ
. RQJ IUHVKZ DUV WBV
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7KHIP SGP HQMRQ Rl KLY & RQVHUDMR Q6WIDWAJ\ Z I@EH P RQIVR HG RYHUD
SHURGRI \HDW Z VK D\ HDW® P RQIR lQJ P HHWQJ DQG Z W GHVIDLBIG DGDSWYH
P DQDJHP HOW/R EH FRQGXFWG DIVIU ~ \ HDWY/ $ IL.ODOHYDOXDVRQ Z L@EH
XQGHWINHQ DWUKH HQG RI VKH  \ HDW/

P SGP HOMRQ DQG P RQMRUQJ RI ViKH & RQVHUDRQ 6 \WDWAJ\ Z L@EH RYHWHHQ E\
D &RRUGIODMRQ * IRXS WKDWZ L@EH FR PSUMHG RI VKH IR BZ 1QJ SHR SBi

I 20p SH 2($WK®\ . : 2. 2 FHDQ 3DW&RISRUMRQ

| L§ 2®b SH 2($QWRQ /$8 /1QJQDQ 8 QLYHWMW

WHY | B2 (

7RQ &+$1 $IUEXOXWH ) MKHUHY DQG &R QHUDMR Q HSDWR HOQW
: 1QJ 768, $JUFXOXWH ) MKHUHY DQG &RQVHUYDMR Q@ HSDUWR HQW
3DX0&52: . DGRRUH)DWP DQG ¥RVIDQIF * DUGHQ

<IN+HL681* 8QLYHWMW RI 6XIIRM

0 IFKDHO' $8 8 QIYHWMW Rl + RQJ . RQJ

-RODWDQ)21* /1QJQDQ 8 QLYHUW

-RWHSKIQH: 21* 2 FHDQ3DWN &R QHUDMR Q RXQGDWRQ +RQJ . RQ
YRR. KRQJ /(( 2 FHDQ 3DUWN&RISR DMRQ
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$MDQ 7XWB 7UDGH : RINIQJ * LRXS 2 S8S3S | pSUP7KH,8 &1 5HG/ WRI
7K UHDWAQHG 6 SHFLHV H7 $ 5 HWIHYHG IR P
KW8BV_G[ GRLRU 88&1 8. 5/767 $ HQ

&KHXQJ 6 0 DQG' ' XGJHRQ 4 XDQW\ 1QJ WKH $ MDQ W WB FUMY
P DUNHVWXUYH VIQ VRXWKHUD &KIOD ? $ T XDWE & RQVHUDWRQ 0 DUQH DQG

) UA\VKZ DWIU( FRV WMP V ?

&KRZ $ 7 &KHXQJ 6 <IS 3 . © LGAHP DUNHWILQ VRXWK &KLQD
+XP DQ? LGAH ,QWADPMRQV (DWMU7 7DXWP DQQ - *RIHO  &DUMU1
0 HGLD SRUAD\ DCRI VIKH LGB DOADGH LQ Z LGS@MH 7KH FDVH Rl VUWABNV 1O IKH 8 6
DQG [P SCFDMRQVIRUFRQVHUYDVMRQ 3HR SBIDQG 1 DWH +R IR WQ 1 -

( QYLRQP HQWY/XUHDX +RQJ . R Q %RGLYHMW 6\WDVWAJ\ DQG $FUR (B @Q
? $SSHQGI[  + HIBHWRIDXQD 6XE JWR S 5 HSR W7KH * RYHWOP HQWRI VKH

+RQJ . RQJ 6SHFIDCS GP LOIMADWYH 5 HI LRQ

YRQJ -- 6XQJ <+ ' 1QI/ &R PSDUDWYH DQDOMY RI WH IHFDO
P IFIREIRD RI Z 1@ DQG FDSVWH 9%dHD®/ ( \ HG 7XWB 2 S§SdS | uSubpE\ 6 51$

JHQH VHT XHQFIQJ ) IRQUHWY/IQ 0 LFWREIR RI\

JRQJ - - 6XQJ < + ' 1QI / ) L.OH VFD® J HR IDSKIE GULIHHQFH RI ViKH
HQGDQJ HUHG %4J KHDGHG 7XWB 3 WWMUDR QP HI DFHSKDXXP  IHFDCP LFUR HRVD
DQG FRP SDUMRQ Z I VIKH Vi QURSLE YHD®IR/ ( \ HG 7XWABI 2 S§SdS ! uSiub %0 &

0 IFUREIR®RJ\ KWBY GRLRU v

*RQJ 63 &KRZ $ 7 )RQJ - - 6KL+ 7 7KH FKH®R QDQ WDGH LQ WKH
OU HWSHWP DINHWOQ &KIQD DB R $H DQG P SDFVR QWKW FROVHUDMRQ 2 U [

*RQJ 63 6KL+ 7 -IDQJ $: )RQ - - *DAG' : DY - & D
' \VDSSHDWDQFH Rl HQGDQJ HIHG WD Z IMKLO & KLODE QDWUH UHVHUYHV & XUHQW
YdR®RI\ 5 %5

*RQI 6 3 =KRQJ ; - 7TDR- &KHQ < 'HQI - 0 *H< : HL<) E
3UHIP 1ODY UHSRWARQ VIKH FDSVWYH EUHHGIQJ RI %HDOIR/ ( \ HG 7XWABI 2 S§SdS ! puSdub
DQ HQGDQJ HUIHG VSHFLHVHQGHP IF VR &KIQD &KIQHWH - R XQDORI =R RRO) ?



+X 4 5 ( FR®J LFDOHVHDUFK Rl WW(H 9HD® ( \ HG 7XWBI 2 S§SdS | uSaub
DWH XERTDR 1 DWRQDOL DWKUH 5 HVHUYH ) XNDQ &KIQD 0 DWMUE/ WKHMY + DIQDQ
1 RWP DCB QLYHWMW

/[Q/ *DIADG ' +X 4 <DQJ - &KHQ = =KRX ) ;IDR) 6KL+
6H XDOGIP RISKIWP 1Q ERG\ M] H DQG WDSH RI %HDO/ ( \ HG 7XWABI 2 S§SdS | uSqup
&KHRQIDQ &RQVHUDMRQ DQG %R® J

/IIQ/ +X 4 )RQJ - - <DQJ - &KHQ = : DQJ - ;IDR) 6KL+
5 HSURGXFWYH HFR®J\ RI VKH HQGDQJ HUHG %HD® ( \ HG 7XWAB 2 S§SES | uSdub
3HHU H

/IQ/ &KHQ + 4 *DIAG' 6KL+ 7 /XR6 - 3K\@® HRIWDSK\ R
WKH HQGDQJ HUHG A HGEW W J HQXV2 $83¢8 DQG WH GIVFRYHU RI D @QHDI H
GHUYHG ILIRP  QDVXWDOQWIWSHFLLE K\ EUGL DMR Q( FRRJ\ DQG ( YRMAR Q  H

/1Q38 /8 WG\ WKUHH \SHFLEVRI + . Z 1G5 | UHVKZ DVWIUVKUABI DUH
GLMDSSHDUQJ 6FKROWY DQG FROVHUDMR @AV XU H XW HQWDFVAR QDJ DIQWASR FKLQJ
3 UHW5 HODVH 5 HWIHYHG ILRP KWBY 7 7 Z @ HGX KN OHZ V SUHW
UHBDVHV X WXG\ VIKUHH VSHFLHV RI KN Z 1G5 1UHVKZ DUV WABI DUH

GMOSSHDUQJ VFKROMY/ DOG FROVHWYDMRONMN XU H XU HOWDFVMRQ DJ DIOWV

SRDFKIQJ

6KL+ 3DKDP -) )DQO +RQI 0 <IQ) ( IGHQFH IRUVKH
P DWLYH VFD®1 Rl VXWABI IDUP 1QJ 1Q &KIQD 2 U [

6XQ) < /IHZ - + &KDQ+ . /HH: : RQJ %+ ' IQI®I & . DUDNHU1 (
6SHQFHUS5 )RQJ - - $ WHWQJ WH GIHWRI KH HQGDQJ HUHG YHDBIR/ (\ HG
7XWB 2 S§SES | uSiub XMQJ |DHFDCFROWIQWDQG WIE B MRVRSH DQDOVHV
,P SCFDMRQV|RUFRQVHUMDMRQ $ TXDVE &R QHUDVR Q

oDQ' IM 3 3 6WDWW%/ S5KREQ$ * $MDQ 7XWAB! 7UDGH
3WRFHHGIQIVRI D:  RUMKRS RQ &RQVHUDVMRQ DQG 7UDGH RI ) UHVKZ DWAU7XWABN DQG
7RURMHVIQ $MD 3KQRP 3HQK &DP ER@ ' HFHP EHU / XQHQEXUW 0 DW
&KHRQIDQ 5 HVHDUFK ) RXQGDVRQ

=KDQJ 0 : =RQJ < O0D-) ) DXQD 61LQIFD 5 HSWID 9%4HIMQJ 6 FLHQFH
3HW
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( So AOXQH ™
6(66,2 1

2 SHQLQJ
VHWIRQ

- HBRP H ZRUWKRS DIP DQG EDFNJLRXQG
YDQ: RQ 2 AHDQ3DINERISRUIMRQ

2 SHQIQJ VSHHK
6LP RQ&KDQ $IJUEXEH ) MKHIHY DQG &RQHIDMRQ' HSDUR HQW

QARGXPARQWR &36*  Z RINVKRS SURFHW RYHUNEHZ
) DEIDQD 5RAKD &36*  &66 %40 LODQG 3DXOVDP IRG &36+
=RR

SKHMU

/ HYHOQJ

&RITHH EUHDN

/ HYHQQU

| XQFK EUHDN

7KUHDW DQG
FKD@QIHV

&RITHH EUHDN

7KUHDW DQG
FKD@QIHV

&ROQHUMMRQRI 7XWBNVIQ&KIQD 7KHZ RINRI P\ UHVHDURK \WDP
GXUQ)  \ HDW/JIXIGHG XQGHUWH,8 &1 66& 7RURMH DQG

) UIVKZ DWU7XURBI 6SHADDM LRXS 7) 76+

3URIHAWRUBKL+DMIR +DIQDQ 1 RUP DOB QYHMW ,8&1 668& 7) 76*

* LIRXS SKRWR

% 7 6SHAHVRYHWHZ %R®IJ\ HR®JIJ\ DQGWUHDW
SWIRIHWRUGBXQJ <IN+H. 8 QYHMW RI 6XI1RM

4 XHMRQV  $QVZ HWYY

5 HBIYDQUWDPARQV 1Q SOFH
YOVHIDH VXUYH VDQG P RQMRUQI . HQ&KDQ $) &
( QRUFHP HOADJ DIQWKH LGBU DOAMDGH ( GZDUG/ DX $) &
$)& 6$3 1P HZ RN DQG 6SHAHY $ PURQ 3MQ | RUWH EL) KHDGHG

WUB 7RQ &KDQ $) &

([ MW HIRUV I RUWH %-DO1V (\ HG \U/BH
$OMRQ . [P +RE&KDQ 2 AHDQ 3DIN&RISRIDIRQ

4 XHWMRQV  $QVZ HWY/

7KUHDW DQG FKD@IQIHV DWHWP HQW LOARGXPUARQ

7KUHDW DQG FKD@IQIHV : RUINQU * LRXSV 7DEGN

7KUHDW DQG FKD@BIQIHV : RUINQJ * LRXSV 7DEGNV

7KUHDW DQG FKD@IQIHV SGIQDU DQG GMFXWIRQ

: WS XS RI WHGD
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SHDSRI' D ' IVEXWIRQVDQG. H 3RIOW
2SHAQJ |5 vz RI G
7KUHDW/DQG | 5HYIEZ RI RXVFRP HV Rl WUHDW DQG FKDTIQI HV DWHWP HOW
OHHGV | : KHHDWHZ HORZ DQG Z KDWOHHOVWR FKDQIH!
([ SDODMRQ Rl YIMRQ DOG YIMRQIQ) SURFHW
9IMRQ | 9IMRQGHYH®SP HOW: RUINQJ * LRXSV
GHYH@RSP HQV

&RITHH EUHDN
$IP

" IVPXWIRQ FRQVRIGDMRQ DQG DI UHHP HOWRI YIMRQ WP HQW

30IQDY GVAXWIRQ FRQYHUAQI WH YMRQ QR DQDIP |RUWH S@Q

([ VWX
DWHWP HQW

SUHVHQWMRQRQ 8 &1 ([ VWY &RQVHIDARQ $\WHWP HQW ( &$ DQG
4 %
) DEIDQD5RAKD &36*  &66 %40 1O

TKHP DV
JWRXSV

| XQFK EUHDN
2 EMIPVIYHV

&RITHH EUHDN

2 EMMPYHV

30IQDY ' VAXWIRQ IHYIHZ LQJ DQG DIUHHQI XSRQ SLRSRVDW |RU
WHP DAF DUHDV

© RINQJ * LRXSV ( WEEQKIQJ REMPAYHV | RUHDFK WHP DWE DUHD
DQG DWHWQI H VWY FRQVHUDVMRQ LRBV

30GIQDY |HHGEDAN 2 EMPWYHYDQG H MW LRGNV

: DS XS Rl WHGD

(SOAOXQH ™
7.0 ( 6(6621 | $&7,9,7<
SHDSR' D ' IMEXWRQVDOG. H 3RIOW
2SHAQJ |5 vz RI GDL
. RINQU JURXSV UHYIHZ REMIPAYHVDQG H VWYX LROV IRERZ 1QJ
2 EMPAYHV | s miopy 1HHGEDAN
$PIRQV  |: RINQU JURXSV HWEEDQKIQ) DPARQY
$PIRQV | : RINQJ JIRXSV HWEEQKIQ) DPARQY

/ XQFK EUHDN

$ PMRQV
&RITHH EUHDN

- $PURQVP DINHADPWW  LHYIHZ DQG | HHGEDANRI HDFK JLRXS

: RINQJ JUIRXSV HWREDQKIQI DRARQV

: WS XS R WHGD




(SoAOXQH W
7,0 ( 6(66,2 1 $&7,9,7<

SHFDSRI' D ' MAXWRQVDQG. H 3RIQW
2SHAQJ |5 vinkz R G,

. $PARQVP DINHWHYILZ DQG | LQDDVDARQ RI DPARQ GHVRUSWRQV
! ) LODCDPARQY SGIQDU
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$WWH EHIIQQIQJ Rl HDFK Rl VKH DFWMHV D EUHI SUMVHQMR Q Z DV P DGH
H SOIQIQJ WKH VSHFULE FRQFHSW VR EH Z RINHG RQ  7KUHDW &KD@IQIHV 9 IMRQ
$IP 2 EMFWYHY $ FVMRQV ([DP SGNVZ HIH JLYHQ DQG WH Z RUINIQJ JUWRXS DSSWR BK

Z DVH SOIQHG

J2P/Ii 20

7KH SDWFISDOW Z HH VHSDUIDWAG LOWR IRXU ZR NIQJ JURXSV HDFK R (1 EHIQJ
DWIOQHG VR ZRW RQ DFWRQV IRFXWHG RQ VSHFLULEF WHP HV DFFR GIQJ VR VKH
SDWAFLS DQWEDI 1 LOIW DQG H SHUHQFH 7KH Z RUINIQJ J URXS WKHP HVZ HHDVIR ®Z V

* RXS  + DEMVDWS IRWIFIRQ  3RIF\ DQG / HI IMDMR Q

* IRXS 5 HWHDUFK DQG P RQIWRUQJ

* IRXS &RP P XQIFDWRQ DQG 3XEQEIW  &DSDFIW 9%6XIABLQ]
* IRXS  6SHFIHV3 IRWFIRQ ?0n : P P DQDIHP HQW

§du S2u:

7TKHWH DUH Z KRB J IRXS GIMFXWRQV 1Q Z KIFK D@S DWAFLS DQW IH GIFAWFR OIFVIYHO RQ

VWH RXWRP HVRI W(H Z RINIQJ J UIRXS VHWRQV 1Q RUGHUVR SUIRYIGH FUMEDO HHGEDFN
KRHYHU Z DKHVY VR VSHDN P D\ LIHTXHWWH I®R R QG KDYH WHWU WD ,Q VWKH

SGIDY VHWMRQV WH FROMEXWR ¥ P DGH E\ WWH SDWAFISDQW DUH VDNHQ LOWR

DFFRXQWGLVFXWHG DQG YDIGDWG

Oy u H THu/ &

AG2uSHS Si: b

7KH IQIRP DWRQ FROVIALOHG LQ VKLV VHFVIR QVWH SR XFWRI D Z KR®! J LR »S DRVIMW
WDWZ DV XQGHUWINHQ RQ VKH IWMGD Rl WWH Z R MWKRS . H WKUHDW VR VKH VS HFLHV
ZHH IGHOWIHG IWRP H IMAQJ FR QHUDMR Q DWHWP HOW ,8&1 5HG /IMV DQG
WURXJ K GIVFXWRQ Z I H SHW RQ WH \SHFLHV 7KH Z RUWKRS SDUWAFLSDQW Z HWH
DWHG H SRIDRY  TXHWMRQV VR GHWUEH WH FXUHQWWIMA Rl NQRZ GIGJH DQG
RSIQIRQ DURXQG HDFK WUHDWDQG VR GHILQH Z KDWZ RX@ QHHG VR FKDQJH LQ R GHU
VR DGGUHW WH WUHDW DQG VHFXWH W(H FR QHUYDMR QRI VKH \SHFLHV 7KH IRTRZ 1QJ

W WUH GIFW WKH RXWRP H Rl WARVH GIVEXWIR Y

.H VKUDW VR VWKH \SHFIHV ZHWH IGHOWIHG IIRP HMAQJ FR QHUDMR Q
DWHWP HQW ,8 &1 5HG / MV DQG WKURXJ K GIVFXWRQ Z MK H SHUW R QWH VSHFLHV

A



$ Z KR®I JUIRXS DFIYW EDVHG DR XQG DQ DGDSWAG YHWRQ RI VKH - RUB &Di«
P HWRGR®J\ Z DV XQGHWENHQ VR UHIBIFWRQ KRZ WKHVH VKUHDW Z RX@ GHWALP LOH
WH HYROMRQ Rl VIKH S@Q RYHUWKH FR YOH Rl VKH Z R MWKRS  7KH SDWFLSDQW Z HH
GLYIGHG LOWR IRXUJWRXSV . QRZ Q WKUHDW SR BKIQJ . QRZ Q VKUHDW QRQ
QDWH \SHFIHV ~ 3RWE®! DQG HP HUIQ) WWUHDW FQP DW FKDQIH KDEMDW
UHDWG WUHDW GMHDVH UMN DQG . QRZ BIGIH JDSV SURUW UHVHDUFK DUHDV IR U
IQIRWP 1QJ % 7 FRQVHUDARQ

$ P HP EHURI VKH IDFLOVMRQ WDP  Z DV DML QHG VR J XIGH VIKH GLVMFXVWMR QDWHDFK

VBE®! DQG D P HP EHURI HDFK JURXS Z DV DWMJQHG WKH (R B RI QRW VIDNHU DQG

SUHVHOWU ( DFK JWRXS VSHQW P LOXWAV DWD VBE®! EHIRWH LR TIOQJ VR WKH QH W
ROH DQG HYHOWD®@ P DNIQJ WHWUZ D\ DUIRXQG D@IR XUVDEGN 7KH IDFLOEVR LDQG

QRW VDNHUUHP DIQHG DV VIKH RQO I1f HG SDWAFLSDQW DWHDFK VDE®1 VR HQVXUH WMDW
WHWH Z DV D FRQUQXRXVWDIQ RI UH GIFVIRQ VIKLRXJ KR XAMKH DFVIYIW ' XUQJ VIKH 1LIAV
WUHH URXQGV WH JURXSV Z HIH DVNHG H SRUDVWRY TXHWR ¥ E\ VKH IDFLOVBVRLY 1Q

RUGHU VR WDVH RXWDQG GHWFUEH WKH FXUHOWWIW RI NQRZ ®IGJH DQG RSIQR Q
DURXQG HDFK WUHDW' XUQJ WKH IR X DQG 1LQDOR YOG HDFK J R XS Z DV DVNHG R

FROMUGHUVIKH RXWFRP HV Rl WHVH GLVEXWRQV DQG VR GHILQH Z KDWZ R X& QHHG R

FKDQIH 1Q RWGHU VR DGGUIHW VIKH VIKUHDW DQG VHFXWH WMH FRQVHUDVR QRI VIKH

\SHFLHV

$\WWH HQG RI VIKH DFWIW HDFK VIDE B/ QRWM VINHUVSR IRVSHURQ J DYH DQ RYHUYHZ
Rl VKHLUVRE G FRQFOMMRQV DQG SDWAFLSDQW Z HIH LQYIWAG VR GIMFXW VIKHVH 1Q DQ

RSHQ S®IQDUY RUDQRQ\ P RXMO® YIDO HQWP HWU

RRb

$ SUHVHOMRQ Z DV GHOYHIHG VR HWRE@K WKH SXUSRWH DQG FR PSR GIQW RI D
YIMRQ WIMAP HQW( [DP SGNV Rl YIMR QWIMAP HOW ILRP RVIKHU FR QHUDVMR QS@QV
ZHH SUHHOMG LOFOGIQ] ®RP® WHBYDQW HDP SGV HJ +RQ . RQW
YARGLYHMW 6WDWI\ DQG $FURQ 3@Q ? 3DWAFISDOW Z HH WHQ
WDQGRP ® GLYIGHG IOWR IRXUJURXSVDQG JIYHQ P LOXWAV VR DQVZ HUVKH T XHWR Q
A KDWVKRX@ VKH % 7V WIWV R RNINH DU~ \HDW/ Rl [P SOP HOWQJ VKH
FKDQJ HV [GHQWILHG LQ RXUDQDOMY RI WUHDW DQG FKDEBIQJ HV' DQG VR GUDIVD YIMR Q
WIVWP HQWDURX QG VIKDW

$WWH HQG Rl WKH DARFDWG WP H SHURG HDFK JWRXS SUMVHOWG VKHWU GUDIW
WIWP HOWS$ 0 HOWP HWUSR@YZ DV XVHG VR FKRR ¥ R @i RI VKHVH DV \WiKH EDMV ILRP

Z KIFK VKH GHILQIMIYH 1 LODOYIMRQ WIWAP HQWZ R )@ EH GUDIWMG ,Q D SGIQODY VHWR Q
NH VIKHP HVZ HIH IGHQWILHG ILIRP VIKH UHP DIQIQJ VIKUHH WIDMP HQW DQG WIKH J URXS
GLVEXWWHG KRZ VR DGDSVWMKH VHBIFWG YIMRQ WP HOWQ R GHUVR LOFR BR DWW DQ\
WHP HVVIKDWZ HIHOB\D@HDG\ S UHVHOWQ VKH VHBIFMG \WIWIP HOW

AC—



y
$V Z WK WKH GHYH®RSP HQWRI WKH YIMR QWIMAP HQW WKLY SDUVRI VIKH Z R KR S
EHIDQ Z MK D SUMVHQOUMRQ DERXWWKH SXUSR YA DQG FR PSR GIQW RI DQ DIP
WIWP HQW ([DP SGV Rl DIP  WIMAP HQW IR P RWHU DFURQ S@QV LOFXXGLQJ
@RFD® HBIYDQWH DP SBV %) KHDGHG 7XWAB 6SHFLHV $FUR Q3 @Q ?

7KH SDUAFLSDQW Z HUH DVNHG VR UHIGIFWRQ VIKH TXHWRQ A KDAGR Z H QHHG \R GR
IRUVKH YIMRQ VR EHFRP H D UHDOW'B LQ RUGHUVR FR PH XS Z WK D WP HOWVIKDW
H SUHWHVWHDIP Rl VKH % 7 &ROVHUDARQ 6 \WDWAJ\

On:BP2 qu: S ®HZuUy SHED2 P/ bD: | 2S8H U E PD

$KHDG Rl P RYIQJ IQVR P RUH GHVII(IG S@QQIQJ WKH Z RUNWKR SSDUAFISDQW Z HUH
IOIWG VR IHBFWRQ VRP H RI WKH WKHP HV WDWFRQVHUDWR Q DFIR Y FDQ EH
JWRXSHG IQR $ SUHVHQVMRQ Z DV JLYHQ R QWKH RGN VIKDWUN : BP LQMDMYHV FDQ
SO 1Q D FRQVHWYDMRQ S@Q DQG VR SUIRVIGH DQ RYHWIHZ RI KRZ WKH.8 &1 6SHFIHV
6XUNYDO&RP P WRQ * XIGHIOHV R QWH 8 VH RI On : P 0 DQDJHP HQWRU 6 SHFLHV
&ROVHUMMRQ FDQ JXIGH GHFIMRQ P DNIQJ 1Q WLV DUHD 7KLV ZDV IR®Z HG E\ D
GIMXWRQ RQ WH WHP DWF DUHDV WDW DWH SWRSRWHG 1Q WH $)&' B 6$3
* XIGHIQHV $ @RI WWH DERYH Z DV XVHG DVD EDMV ILRP  Z KIFK VR HWREDQK VIKHP HV
IRUWH Z RINQJ JWRXSV IQWR Z KIFK D@SDWFISDQW Z HIH VXEVHT XHOWD GIYIGHG
DKHDG Rl P RYIQJ RQ VR VIKH QH WWIJ H RI S@QQIQJ

. 1 TUSHAU:

7KH IDFIOMVRY SUIRIGHG WH SDWFISDOQW Z W I XIGDQFH RQ KRZ WR GUWDIW
REMPWHV LOFOXGIQ) FROUGHIDMR ¥ 1R UHQUXUQJ VKDWMKH Z R GIQJ Z DV IR U
SXWBRW DQG UIHDOMF Z IWILQ WH SURSRWHG ILYH \ HDUWP HIWDP H Rl W(H DFVIR QS@Q
([DP SGV RI REMFWYHV ILRP R WHU SO@OQV ZHH SUHHOWG DRQI Z IW WKHWU
FRUHVSRQGIQJ DIP WIMAP HQW \R WKDWSDWAFLSDQW FR X& DSSUHFIDW KRZ  \KH\
UHVSRQG VR VMH RYHID@SXIERWH Rl VKH S@QV Z WKIQ Z KIFK W(H MW 7KLY LOFXGHG
DQHDP S® IIRP WKH %) KHDGHG 7XWAH FROQVHUDUR QS@Q 1Q R BHUWR LOXN\ADW
VKLY Z MK WKKH DIG Rl GRFD@ IHBYDQWS DQV

7KH SDWFISDQW Z HH GIYIGHG LOWR KKHIU UHVSHPYH Z RINLQD JURXSV 7KH pn : BP
Z RINIQJ JWRXS IRFXVHG RQ GHILQIQJ VIKH LRGNV VKDWN : BP HWRE@KP HQW FRXG
SO 1Q VKH FROWHUMARQ Rl WKH % 7 Z KIOWWH R WHU KUHH JURXSV GHILOHG
REMIFWYHV [RUWKHIUVKHP DME DUHDV ( DFK Z R NIQJ J R )8 SUHVHQWG VIKH R XFRP H
Rl WWHU GLVFXWRQV VR VIKH RVIKHU SDUAELSDOW 1Q D SGIQDY Z WK iKH R SR UKQIW
IRUIHHGEDFN VR EH JLYHQ GULHF® R WDOR ®P RX\O® YID 0 HOWP HWU ( DFK Z RUINQJ
JWRXS HYIHZ HG WKHLU RENPVIYHV DIVMU UHFHIYIQJ IHHGEDFN P DNIQJ DP HQGP HOW
Z KHUHYHUQHFHWDU



SH
$ EUH SUHVHQUMRQ Z DV JLYHQ VR RXVIQH WH NH  FRQUGHIDMRQV DQG SR QW IR U
HOGFMRQ Z KHQ S@QQIQJ DFARQV 7KH ZR NIQJ JWRSV Z HH WHQ LOYIWG R
IGHOW\ VKH DFRQV WDWZ RX@ EH QHFHWOU 1Q R BHU IRUWKHLU REMIPYHY VR EH
DFKLHYHG DQG VR QRP LQDW FRRUGLODVR ¥DQG SRWQWDOFR @ER DVR MIRUHDFK R G

2 QFH DQ LQMDOVXIVM RI DFMRQV KDG EHHQ P DSSHG R XVVKHVH Z HUH VXEMIFWMG \R
SHHUWHYLZ WWRXJK DQ & FPRQV 0 DUNHVBDPMW ( DFK Z RINQJ JURXS DSSR QWG
DP HP EHUVR WD DWKHIUVRE®1 Z KL WH UHVARI VKH J R XS LR DIMG DUIRXQG WH
RWCHUVRE BV VR UHYIHZ  WKH SIRSRVHG DPURQV VHOVH FKHFN DQG SURYIGH IHHGEDFN
2 QFH HDFK JWRXS KDG WHYIHZ HG D@RI VKH RWHU JWR >SVBDFWR @ DQ\ P DVR U
FRUHFARQV RUGLMVEXWRQ SRIQW Z HIH SUHVHQOWG 1O D Z KRB J R XS SGIQDY Z KHWH
WHVH FRX@ EH UHYLHZ HG DQG UMVSR @HG VR E\ VKH Z KR®I J R Y8

$ GGIMRQDOIQIRWPP DARQ VR J XIGH WKH DFAR ¥ WP HILDP HV DQG R X8XW Z HUH GIW
IRUVKH &RRUGLODMRQ * LIRXS VR FRP SGMA DV SDUMRI VIKHIU SUHSDUMR QIR LSXWAQJ
WKH S@Q LOVR DFURQ

J hp2 S 8uS ®F / @wy p HH

$ 11ODOSGIQDY Z DV KHG Z I WH Z KR®! JWIR >S VR GHWP LOH WH J RYHUQDQFH
WAKFWUH VKDWZ RX@ JXIGH WKH [P SGP HOVMR QRI WWH S@Q $Q RYHWHZ Z DV
JIYHQ Rl WH NH UHVSRQMEIMAHV RI WH JWRXS WDWZ R X® EH VIMNHG Z WK
RYHUWHHIQJ WH IP SGP HQVMRQ Rl VWH S@Q DQG SHRS®! Z HIH QR PIQDWG VR EH
P HP EHW Rl WH JWRXS IQFXGIQ) V¥ R RYHID@FRRIGIQDWRY $ WP HIWDP H Z DV
HWREQKHG IRUWH QH WMMSV VRZ DG 1P SGP HOVIMRQ LQFXGIQJ 1LQDDVDVR QR

WH S@QQIQI VSUHDG\VKHHWDQG GUDIIQ)  IHYIHZ IQJ DQG HGIMQJ RI ViKH Z R KR S
UHSRUWV






