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" IDQD) DWP HU1 DP HG 3UHMGHOWRI VIKH $ P HUFDQ 6 XU LFDCH WRFLDWRQ

' HSDUR HOWVR 6XUHY ' MMIXMKHG 3URIHWRU DQG &KDIU' IDQD g e
)DPPHU 0" KDV EHHQ QDP HG SUMMGHOWR WH $P HUFDQ 6XUILEDO ;
$SWRADARQ $6$ 6KH ZDV VZRW 1Q DV SUHMGHQON DV WH
RUDQJ DWRQV DQQXDOP HHWQJ) KHTG 1Q &KIFDIR RQ $SUO W ) DP HU
IV WH IIDAMVXUIFDOGDGHU ILRP 8& ' DV + HDON QDP HG \R WH
SRVMRQ DQG RQD WH WILG ZRP DQ HBPWMG \R KRG WH \W®! Rl
SUMGHOQNQWH$6$V | HDUKIMRY

" DYIG7 &RRNH ' LYIMRQ &KIHI * HQHLDO7 KRWDHF 6 XWHU  YRWAG 3 UHMGHOQW GIFW
Rl VKH 7KRWDFLF 6XWHU ' LHRVRW $ WRFIDVIRQ

"DNG7 &RRNH 0" HKIH Rl * HQHIDOZKRWAE 6XWHY  Z DV YRWMG SUMGHOAHBRAR
WH 7KRWDAEF 6XUHY ' WHARY $WRADARQ 76" $ DQG DWXP HG WH SRWMRQ RQ

0D &RRN\H EHFRP HV WH [IWAMBIUFDQ $P HUFDQ R KRG \WH SRVMRQ DQG
Z OWDQMRQ VR SUIMGHOARI WH  \ HDURG RUDQ] DARQ 1Q 0 D\ +1V \WMLP
Z I@XQXQAMD D\

5 DFKDHOSD@XW' LYIMRQ &KIHI 7WDXP D $ FXV &DUH DQG 6 XU LIFDO&UMIFDO&DULH
6XWHU YRWAG 9 IFH &KDLURI &RDAMRQ | RU1 DMRQDCO7 WDXP D 5 HVHDURK

5DFKDHOED@XWO ' 0 63+ ) $&6 Z DV YRWG [Q DV IFH FKDIUYRDUG 0 HP EHUVR WH
&RDMMRQ |RU1 DARQDOPWDXP DSHDUK &175 VHMQJ 1QWH UR®! VIFH FKDIU 6KH
DWXP HG WL LR®I [Q -X® &175 EUQIV WH WDXP D FRP P XQW \RIHWHU
ZIW D XQUHG IRFXV R DGGHW WH FUMFDOQHHG VR FRRUGIQDW RXU HIRUWV R
DRKIHYH IHGHIDOUHVHDURK [XQGIQU FRP P HQUXUDWA Z IW WH EXUGHQ RI GMHDVH DQG
VR HQKDQRH WH 1QUDVAKRMH VXSSRUMY KLIK [P SDFW P XGMGVASTDY  FAEDO
WDY

1(: )$&8/7<

DP IHSQGHURQ 0 $QDOP DUDS5REGN 0 -DP HV7D ®U 0 %9/&KIUO 3+
SHGDWMEY 7WDXP D S&RERUHARGEXLIHY
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6KXVKPLWD $KPHG OKD$&HHQ HOHFWHG D )HOORZ RI WKH $PHULFDQ &ROC
5LFKDUG %ROG OZDW&BHOHFWHG DV RQH RI IRXU VWDWH FKDLUV LQ WKH |
6XUJHRQV &RPPLVVLRQ RQ &DQFHU &R& IRU KLV RXWVWDQGLQJ VHUYLFH
&RPPLVVLRQ RQ &DQFHU /LDLVRQ 3K\VLFLDQ &/3 IRU WKH 8& 'DYLV &RPSU
6WDWH &KDLU 2XWVWDQGLQJ 3HUIRUPDQFH $ZDUG IRU JRLQJ DERYH DQG E
(ULQ %URZQzZDY VHOHFWHG DV RQH RI 8& 'DYLV HDUO\ FDUHHU IDFEXOW\ F
)XQGLQJ $ZDUG 7KH DZDUG HQWLWOHG $ 1RYHO 3URJUDP WR "GHQWLI\ 6
"PSDFWHG E\ 3DQGHPLF &DUHJLYLQJ &KDOOHQJHV LV VXSSRUWHG E\ WKH '
3SDUWQHU WKH %XUURXJKY :HOOFRPH )XQG ZLWK PDWFKLQJ VXSSRUW IUR
WKH OLQG "QVWLWXWH 7KLV VSHFLDO PROQWK IXQGLQJ DZDUG VHHNV WR
HDUO\ FDUHHU IDFXOW\ ZKRVH SURGXFWLYLW\ LV FKDOOHQJHG E\ LQFUHD\

&29™ 'U %URZQ ZLOO XVH WKLY JHQHURXY DZDUG WR VXSSRUW KHU UHV
IRU SHGLDWULF FDQFHU SDWLHQWY SDUWLFXODUO\ QHXUREODVWRPD
/ILVD %YURZQUB'FHLYHG WKH 7TKRUDFLF 6XUJHU\ )RXQGDWLRQ V 5HVHDUF

2SLRLG 8VH DQG +HDOWK 5HODWHG 4XDOLW\ RI /LIH $IWHU 7KRUDFLF 6XU.
-RUJH &DWULS OKDM&HHQ HOHFWHG DV D )HOORZ RI WKH $PHULFDQ &ROO
'DYLG 7 &RRNH O0'KPpP&EHHQ HOHFWHG D )HOORZ RI WKH $PHULFDQ 6XUJLFI
DVVRFLDWLRQ LQ WKH 8QLWHG 6WDWHYV &RRNH ZDV RIILFLDOO\ HOHFWHG
-RQDWKDQ .RKOHUZIDOO¥HUYH DV WKH LQDXJXUDO FKDLU RI WKH QHZ $FF¢F
&RPPLWWHH RI WKH $PHULFDQ 3HGLDWULF 6XUJLFDO $VVRFLDWLRQ +H LV
SRGFDVW EXJLQ\RXUHDU SRGEHDQ FRP

*UHJRU\ -HUU\ -XUNRYLFAXDW'HQHFONHG WKH QHZ &KLHI RI 6WDII IRU 8& 'DY
WHUP

%RE .LDLL 0' FRBSOHWHG KLV SUHVLGHQF\ WHUP RI WKH "QWHUQDWLRQD(
&DUGLRWKRUDFLF 6XUJHU\

1DVLP +HGD\DWL O0ZD$&SOHFWHG DV D 'LVWLQJIJXLVKHG )HOORZ RI WKH 6RF
.HQW /OR\G '90 2RV DSSRLQWHG WR KLV VHFRQG WHUP WR WKH SUHVWLJL
WHQXUH VSDQQLQJ IURP WR /OR\G V DSSRLQWPHQW WR WKH FRXQF

O9LFWRULD /\R 0' )$&BDWM™SSRLQWHG WKH 'HDQ V 6FKRODU LQ :RPHQ V +HDH
%XLOGLQJ "QWHUGLVFLSOLQDU\ 5HVHDUFK &DUHHUV LQ :RPHQ V +HDOWK
DZzDUG ZLOO DOORZ /\R WR IXUWKHU UHVHDUFK 6H[ 'LITHUHQFHV LQ 5HVSRC(
PLFURELRPH DQG PHWDERORPLF GLIITHUHQFHY PD\ FRQWULEXWH WR VH[ VS
7L,QD 3DOPLHUL XKDW&®BUQHG WKH WLWOH ODVWHU RI &ULWLFDO &DUH OH
6RFLHW\ RI &ULWLFDO &DUH OHGLFLQH

SHQHH 5XVVRZIDY VHOHFWHG DV RQH RI PHPEHUV WR VHUYH D WZR \HDU |
&RPPLWWHH 2Q 7UDXPD

.DWKOHHQ 5RPDQRZVNLKDYV EHHQ DSSRLQWHG &KDLU RI &RPPLWWHH RQ 7F
IRU WKH $VVRFLDWLRQ RI $FDGHPLF 6XUJHU\

&DQGLFH 6DXGHU @DVY$KWOHFWHG DV RQH RI 8& 'DYLV HDUO\ FDUHHU IDF
OHGLFLQH )XQGLQJ $ZzDUG 7KH DZDUG HQWLWOHG $ 1RYHO 3URJUDP WR "(
5HVHDUFKHUV "PSDFWHG E\ 3DQGHPLF &DUHJLYLQJ &KDOOHQJHV LV VXSSR
DQG LWV )XQGLQJ 3 DUWQHU WKH %XUURXJKV :HOOFRPH )XQG ZLWK PDWF
SHUVRQQHO DQG WKH 0OLQG "QVWLWXWH 7KLV VSHFLDO PRQWK IXQGLQJ
SURPLVLQJ UHVHDUFK E\ HDUO\ FDUHHU IDFXOW\ ZKRVH SURGXFWLYLW\ LV
UHVSRQVLELOLWLHY EURXJKW DERXW E\ &29"' 'U 6DXGHU ZLOO XVH WKL
ORQJ WHUP EUHDVW FDQFHU RXWFRPHY DPRQJ GLYHUVH &DOLIRUQLD SRSX
OLQQD :LHFN 0" X6 EHHQ HOHFWHG D )HOORZ RI WKH $PHULFDQ &ROOHJF
SBHGLDWULF 6XUJHU\ $VVRFLDWLRQ
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) WWVFDUBIW K\ LRIGHFVRP \ SHU RWP HG LQ WIKH &HQWDCO DA

8& ' DWV' HSDUR HOAR 6XUHY VXUHRQV' U &OILH * WDYHV
DQG ' U 0 IFKDHO&DP SEHOSHURWP HG WH IQMMARQY [IIAV
VFDUBWY WA LRIGHRRP \ WH UHP RYDCR! WH W\ LRIG JOQG 8 &

' DYV 0 HAFDO&HQMU IV WH IIWAVKRVSMIOIQ WH &DDRWQID
&HOADD®A VR SHURWP WH SURFHGXUH 7KH SURFHGXUH XVIQU

D WRKQTXH NQRZQ DV D WDQWRWDO W\ WRGHRRP\ ZDV
SIRQHHHG 1Q 7KDIDQG 1Q DQG KDV \VSUHDG R D KDQGIXCR

P HGEDOFHQMLY 1Q WH 8 QWG 6V 7KLY VXU IFEDOWFKQTXH

LHTXIUHV WUHH WP DOIQAMRQV IQMGH WH BZHU @S 7TKURXIK

WHWH IQAMRQV WH VXUHRQ SOFHV HQGRVRSIE IQMAKP HQW
EHVE HHQ WH M2 DQG WH WNQ R UP RYH WH W\ (RG JOQG

Z KIFK 1V D VKRUAGMEIQRH ILRP WH IQAMRQ WM 7KH SURFHGXH

GDYHV QR YIME®! VXU IFDOFDURQ WH QHANRI WH SDAHQW

7KH WDQVRIDOW\ LIRIGHRRP \ DV ZHDDV WH WDQURWDODQG

VXEP HQEO DSSWIRDAK  ZHH GHYHBSHG GXH R IQRUHDVHG

IOMIHVWILRP  SDAHON R P IQP JH WH YME®I HIGHQAH Rl

VXUHY  H SOIQHG * DYHV ) RUP DQ\ SDWHQW D VFDURQ WH

IURQAR! WH QHAN DIIHPW Z KHMHURUQRWIH. Z DQWR SXWUXH

VXUHY  3DAHQW DIH RIWIQ FROPHUOHG DERXWKRZ W L@DI HRW
WHUTXDIW Rl @H

$QVZ HUQJ ViKH FD@ RULQFUHDVHG GLYHUMW LOFOXMIRQ  DQG LHSUHVHOVIMRQ LQ
P HGLFDOOWLDVXH

2 XU* HOHDOZKRUIDAE 6 XWHY WDP DQG &7 6XWHY UHMGHQW  Figure 2 Triangle of Safety for Chest Tube Placement
6DUK &KHQ 3*< DG ' HYRQ $QGHURQ 0' 3*< DH
DAVZHIQ) WH FDO@ IRU IQRHDWHG AYHUIW  IOFOMRQ DG
UHSUHVHOMMRQ 1Q WH P HGFDOQMDXIH Z W WHU UHRHQW
IOFMRQ R UIHSUHVHOWMRQ 1Q P HAFDO IGMADWRQY DQG =
IHDXUQ) P HGFDOLG\VADWRQY R $IUFDQ $P HUFDQ SDWHOW .
7TKH IOWVWADARQY ZHH THDXUHG 1Q D IHHQW-$0 $ 6XUWHY
NMAXLQDCDWAFE! HONW®BIG &RP SUHKHOMYH 5HYIHZ RI &KHW7 XEH
0 DQDIHP HOAS 5HYIHZ

30°-60° Angle

) LUAMK LDVIDOK HUQLD UHSDLUI RARZ HG E\ VKH 75 SLRFHGXWHIRUWHIX[  F79  LQ VKH
6DFLDP HQVR LHILRQ

$WB &' DYV ZHDUHNQRZ QIRUSIRQHHUQI P DQ\ 11UV DV SDUARI RXU

FRP P WP HQMIR SURYGIQ) WH P RWADGYDQRHG VXU IEDO/RGMRQV | RURXU
FRP P XQW 7KIV\SUQJ + D HP 6KDP VMGGHHQ 0'  DQGOIERUD/\R 0
IRP RXU) RIHIXWO HVEERTE DQG * HQHDGBXWHY )0 *  GYIMRQ FRP SBMWG
WH [YAMKIDIKHUQID UHSDIU IRGZ HG E\ WH 7”) SUIRFHGXWHIRULHO|  F7)
LQ WH 6DFLDP HOR UHILIRQ SURVIGIQI SDAHQW Z W DQRWHULQQRYDWYH

VXU IEDAQMUHRQ



https://jamanetwork.com/journals/jamasurgery/fullarticle/2788397
https://jamanetwork.com/journals/jamasurgery/fullarticle/2788397
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DS $LRXQG 3LRIWDP : LQV ' HDQV7HDP $Z DUG | RU( [ FHEODIQFH

' U'DQWRZQO0' 3K' &KUWWS$GPV3K' 03+
51 DQGWH: WS $RXQG 7HDP Z HH DZ DUGHG WH
' HDQV 7HDP  $Z DG IRU ([ FHBIQRH WL SDW
VSUQI 7KH WDP  ZDV QRPIQDMG IRU WHU
RX\MEQEQI P XGMEMASEDY WDP  GHGIFDWRQ DQG
FROWEXWRQV IQWH DIHDRI FRP P XQW HQIDIHP HQW

7KH SXUSRVH Rl WH ' HDQV 7HDP  $ZDUG IRU ([ FHGIQRH IV R DANQRZ BIGJH RAWMIQGIQ) KLIK SHURWP Q)
P X@EMASTDY WDP HIRUV DQG DSSURDFKHY WDWFRQMEXWM VR DGYDQAQJ WH P MRQR! 8& ' DYV + HDON
7KH: WDSDURXQG 3WRIUP VD IUHHVHIMEHIRUS &' DYV + HDOM SDAHQW EHVE HHQ WH DIHVR \HDW/ZKR
ZHH IQMWHG B\ YIRBIQFH 7KH SIRIDP H \WQGV FDIH R YIRBIQW IQWUHG \ RXW. DQG \ RXQJ DEX@V EH\ RQG WH
KRVSMIOR VXSSRUAMBQ WP KHDIY DQG UHARYHY Z KIB! DOR KHSIQ) SDWHQW 110G KRSH DQG SXUSRH 7KH
SWRILP XVHV D P XGMGWVAS@DY WOP P RGHOWDAWH HP SQIHV D VXWRIQDE®! FRMERWDWH DSSURDAK WDW
DOIQV RXU FRGUJIDOFRP P XQW ZIW RXUP MRQ Rl SUIRVIGIQ) H FHBIQWSDWHQMDUH FRQGXPWY P SDRWKO

UHVHDURK SLRYIGQ) LOMUSURIHMVMRQDOHGXFDWRQ DQG FUHDWY G QDP IE SURGXPWYH SDUHUKISY Z IWIQ RXU
FRP P XQW

) LUMZ DU HWAG 0 XVF®H 5 HLQQHUYDVIRQ SLRFHGXWH DWB & ' DYLV + HDAOK

"W 3HHWD DG $QEHZ " /L R SOWME DQG
UHFRQWXPRYH VXUHY  KDYH WDP HG XS VR SHURWP WH
[YAM7DUIHMG 0 XVFG! 5HQQHUIDARQ SLRFHGXUHY DAB &
' DYV + HDEM 7KH VXWHY FRQQHPW WH QHUYHV WDWDLH
FXWGXUQ) DP SXVMRQV VR WH P X\VFBN \WKDWUHP DIQ
7KV D@BZV WHP \R FRP P XQFDM G QOP IFD® Z W
HDFK RWHU 7KH SURFHGXUH DBRZ V WH I QDY WDAWH
EUDIQ RQFH XVHG \R FRQAROWH QRZ P MAQ) KDQG QHZ
P XVFBN VR RSHIDM "Q P RAADP SXVIMRQY QHIYHV DQG
P XVFGN WDWARQWROMH DI HAMG RIQN XK DV HEBRZ V
RUDQNBN DUH VHYHIHG

TKURXIK IHRQOHAWI WH QHUHY WH QHZ SIRAHGXWH DBZV WHP VR UIHWIQ WHU QRUP DO SXWK SX©@

UHOMROQWKIS ZKIFK SURVIGHV SDWHOW RSSRUXQWAV VR FROAROSUIRWKHVHY DQG SRIMOWD® |HHOWHP VRR %

UHDWIQQ) WHH H MM QHUYHY ZHYH EHHQ DE®! \R P DNH IWSRWE®G! IRU SDAHQNV R UHEIQ WHU QHUH
IXQPARQV ILRP  WH DP SXVWG @ E WDARWHZ M- Z RX@ KDYH BMAMMHU IXQPURQ  3HHLD H SOIQHG 7KLY

SUIRFHW WHQ D@Z V SDAHQW VR FROWRCD Z KDW FD@®IG D W DISIRWKMHWE GHYIEH E\ P HIHO WIOQNQJ DERXWMH
DRAMRQWH Z DONR SHUIRWP DEHWE\ DRAYDMI CLLIHHOWP XVFBV WDWKDYH EHHQ UHQQHUYDWG

"Q DGGIMRQ R DIBZ IQJ SDAHQN VR XVH WP DUASLRAMHWEY VBLIHWG P XVF®! LHQQHIYDWRQ FDQ EH XVHG \R WHDW
SDIQILRP SKDQRP @ E DQG QHXURP DV D SDIQXARWP DARQ Rl VFDUWAXH DAKH HQG RI D QHUH % FUHDAQJ D
SDWZ D\ IRUWH QHUHV 1Q WH UIHOQOHUIYDIMG P XVEG! IMIY G ONHD \WWDWIKH, Z LOGHYHBS SDIQIXOFDUMAXH D
FRP P RQ SLIREGP |RU SDWHQW ZKR KDYH KDG DP SXVMRQV "WKDV EHFRP H IQAUHDMQI® DSSDUHQVWDW
UHWRUQI WH P XVFBN VR WHU QRUP DOSK\ MR®J\ KDV EHQHIW QRARQD 1RUSURWKHWE FRQAROEXWDOR IRUD

SDWHQW GD. \R GD\ P HQECZ HOEHQ)  / LVDIG

3HUHLD DQG / LDH KRSHXOMH GHRUHDVH Rl FKURQIE SDIQ DQG SKDQWRP SDIQ ILRP WH SURFHGXUH Z [OBZ HUWH
GHSHQGHOFH RQ RSIRIGV IQ WH DP SXWH SDWHQASRSXOMRQ
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$ QXD HVHDUFK ' D\ 6\ P SRUXP

(DK 6SUQI WH GHSDUR HOWKRVW WH $QQXDOSHVHDUK * D\
6\P SRUXP 7KIV\HDUP DINHG RXU LGP SRUXP 5HHDURK
"D IV D VAHQMIE IRKP WDWJILYHV URMGHQWV [HBZV DQG
WDIQHHV [IRP DRRW WH GHSDUR HQVWH RSSRUMQW R
SUVHQWUHHDUK SURMPW DQG GVRXW WHU VRSIEV Z W DQ
DXGHQAH Rl SHHY DQG IDFXAV 7KLY \ HDU RXU NH QR\WM DGGLHW
IHDXUHG . IP ( OIQHYDUHW3K'  8&' DIVBFKRROR 0 HAFQH
9IFH ' HDQ IRU 5HVHDURK DQG ' DMMUXMKHG 3WRIHWRU R
3K\MR®J\ DQG 0 HP ELDQH %URRI\  ZKR SUHVHOMG 6XUMYIQU
DQG 7KUMQI DQG $FDGHP IE 0 HAIAQH 7KH HYHQWRWDQ] HG E)
$IMQ : DQ 3K  9IFH&KDU IRU 7WDQVMDMRQDO 5HVHDUK
"QRYDMRQ DG ( QAHSLHQHXUKIS DQG 6HDQ $GDPV 3K
9IFH &KDU IRU %DME SHVHDURK  ELRXIKW IDFXOV  UHMGHQW
IHBZV VWMGHON DQG UHVHDURKHY \RIHWHU \R VKDIH \WH
QYHUH DQG IQQRYDWH UHVMHDURK EHQJ GRQH KHH 1Q WH
GHSDUR HQW

7TKWV\HDUZH UHHHHYHG RYHU  VXEP IWRQV VSDQQQJ HDRK GYMRQ 2 YHU  DEVWDRW Z HH DFFHSWG IRU
SIHHMMRQ DQG GMGHG IOR VIR FDMIRUHY D P IOX\W RIDOGSIHVHOMMRQ RUD P IOXW TXIEN WKRW
SUHHOMWRQ 7KIV\ HDUV 6\ P SRUXP  SURVHOWWRQ Z 1OCHY Z HH

YOWF 6 FLHQFH 5 HVHDUFK 2 WDG$ Z DUG

-HDQ' HE«GDW3KDWP ' 3K

&\ FBSURSDCH) DWWV $AGYDUIHYORMID ' HIYHS; HRIBIGV' NSO\ 1QJ %AQAQ)

$SHNQAWAY 7RZ DUG 3HR MRP H3UROHDWUSRMYDWS SHAHBRY/~ » DQGE

&@QLFDCE HVYHDUFK 2 WDGH Z DUG

6HDQ-XGIH 0 ' 7UDQWUSWRP HSQDOMVR 7XP RUQIGADWD) /\ P SKRA WV GHOMHY* HIH6LI QOWUH/
SWRADWG Z WP P XQHQIIGADIRQ DQG 6XUMYDAQ 6RVWIMKHEDUFRP D

YHWA XLFN 6KRWS Z DUGV

6LLMDQO RU 0 6 3OAHIBAD HHIK\ P DBWP &HIY’P SURYHO RRU) XCRRQQ D 5DV8 QMW DGBSICDRRUG

S&RQMMRQO RGD

$UDQD5D]P DD % "QKDBGUHFRP EIQDONXP DQ7  1Q' RIVZIW 1 DMUD@® 2 ARXUIQ) 3XE® RQDUY
0 HEMBMVAVILRP 2 WWR\DUARP DRUO HDQRP D $ 3KDVH  6\WG. R &IFDCERMW DQG &RUHDWWY R SHSRQH

+ RQRWDE®I 0 HOVIRQ

&KUWIOQD 7KHRGRWRX 0 ' ( YDADWRQR! D 1 RYHOARGH UDCEDE®I 3SROXUHKNDCH3DWK IRUSHSDIUR
" IDSKUWDJP DWF + HOID IQD 5DV RGHD$ 3IRG\MG
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8&' DYLV-QMAUGLVFLS@ODU. 7HDP 5 HVHDUFKHUY 5 HFHLYH P LARQ 1 —+ * LDQWR
BVXG\ 6\ QUKHIF' DVID 8 VH LQ + HDOWFDLH

' U 5DFKDHO &DXW SIRIMWARU R VXUHY DQG FKIH
WDKK IQRIPDMEY  RIIFHU IV SDWW R WH
IOMGVASTDY WP WDWZ DV OZ DUGHG D \REOR!

P I@RQ JUWDQARYHUIRXU\ HDW/ ILRP WH 1 DARQDO QAAMY
R +HDOM 1™+ R JHOHDM KUK TXDOV Vi QNHWE GD
XVQJ DUMADOIQWMM® HQFH DQG P DRKIQH ®DWQQ) $7 0 /

WDWP D SRMQMD® KHS SK\MADQV SUHGFW GDIQRH
DQG WHDWGMHDVHY

6KDUQ) KHDOMFDIH GDW IV RXADO IRU XQGHUAMBQAQ! GMHDVH SDWMLQY DQG WDMPRUHY VR GHYHBS
SHURQDD HG P HAFQHY DQG DIG 1Q SHYWVRQDA HG WHDW HQW+ RZ HYHU WH SUYDR @Z V 1Q WH KHDOMFDUH
IQGXVW \WEIQG DV D EDWIHUVR VKDUQI DQQRVWG GDVD | RU DQDOWFDOSXLSRVHY "QYHMA DRYY EHIHYH WDW
ZKI® SUYDR P HAKDQMWP V DUH [P SRUBIQWDQG FDQ SLIRWPMMH SDAHOWILRP  XQOWMQGHG GMFBVXWH RI
VHOUMYH IQIRUP DWRQ DERXWMHUKHDEY KDYIQI DFFHW VR WH GDVD L DOR HTXDE FUMFDO RUUHVHDURK ) RU
WH WP \WH FKDEBIQIH LV VR EDDQRH WH SUYDR FRQPHUQV Z WY GDVD DFFHW DQG VR DQVZ HUWH RYHUDURKIQY
TXHMRQ +RZ VR GHYHBS SUYDR. SUMVHIMQI P DAKIQH GDLOIQ) WIRKQTXHV R P DNH WH GDVI DFFHWME®! IRU

DQDOWEV'

5HVHDUFK 7HDP + HDGHGE\ $1MQ: DQJ 3K' 5HFHLYHV&XOWDWRI 7HDP 6FLHQFH
$ZDUGIWRP 8&' DYLV6FKRRCRI 0 HGLFLOH

$ WMHDUK WP KHDGHG E\ $IMQ: DQU 3K' KDV EHHQ DZ DUEHG D &XOYDWY 7HDP 6 HHQRH DZ DUG 1 LRP
WH8& ' DMV 6FKRRORI 0 HGHQH 620 ' U: DQJ VD SIRHAWRURI VXUHY DQG %RP HAFDO( QIIOHHUQ)

&R IWHPARU &HOMUIRUGXUIIFDOARHQIIQHHIQ) DQG 91FH &KDIUIRU7UDQUIMRQDC HVHDUK. "QQRYDARQ DQG
( QUHSUHQHXUIKIS IRUMH 8 &' DYIV' HSDUR HOWRI 6XUIHU

7KH WDP V SIRWPVWBG ([ WDPHBXOU 9HVE®! 7KHIDQRWEY 1Q WH &HQADOL HYRXV 6\\IMP 7KLY WDP IV
FRP SWMHGR  8&' DYIVIDRX@V P HP EHY Z W FRP SGP HQWUY H SHUAYH DAIRW WH VSHPAKP Rl FTQIEDO
VAHQAHV EIR®J\ DQG HQIQHHUQ) Z W IDFXOV ILRP WIUHH VAKRRY' 0 HGFQH ( QILQHHUQI  DQG 9HMUGQDY

0 HGHQH 7KLV JURXS WHSUMVHON D QZ WDP RI IQYHWIDRY Z W FRP SGP HOB W@ 1Q H WDFHOIOU
YHMEG!I ER®J\  HQUIQHHUQ) DQG WDQUDMRQDODSSTDWRQ 1Q GDIQRVQI DQG WHDAI  FHQADO QHUYRXY
VIVMP GMRUGHWY 7KLY 7 DG Z OHWNH SUIRIWDP RQ WH IRWZ DUG SDW E\ DERZ LQ) WMWR EH IGHQWIHG DV DQ
IOMGMVASEDY SWRILDP 1Q WH FHQOMU SLIRSRVDOSKDVH  Z W WH X@P DW JRDORI EHFRP 1) H \WMLQDD®

IXQGHG DQG UHDRKIQU IX@BFKRRAR! 0 HAFQH &HQMU UMY

&DARWID -QWIVXKWA IRU SHIHOQHWDVIYH 0 HGIHOH &50 DZDWGVY 0 JWQWVWR
GHYH®S YDVFXO@UGHYLFH

3WRIHAWRUSIMQ: DQJ ZDVIZDWGHGD P IARQ JWDQNWRP WH &'50 VR GHYHBS D VP DUNGXDE®! YOVFXOU
GHYIEH |RUKHP RGIDOMY SDWHOW WHDMG IRUNGQH. 1DIGIUH 7KLY GHYIEH XVHV D XQITXH P RBFX®! WDAI XIGHV
WH ERG VRZQ WP FHIY \R KHS SUHYHOAMNKH IDGH R Vi QMHWE YDVFX@U JWDIW 6XFK IDGUHV DUH D
FRP P RQSUREGP IRUNGQH GMHDVH SDWHOW XQGHURIQ) KHP RGIDOMY
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&@ RUG 3HWHLLD DZ DUGHG 8 & ' DYLV 6 HHOFH 7 LDQVIVIRQ DQG -QOQRYDVIYH 5 HVHDURK
67$-5 * WDQW

&OIRWG3HHLD 0' ' IMMRQR! 3OWF DQG 5HARQUMAKPRYH 6XUWHY  DQG KIVFR IQYHMDRY FR
IQQRYDRWY * DMIQ3HHLDO ' ' HSDUR HOAR! 2 UNRSHAEY DQG -RQDMRQ6FKRIHG 3K' ' HSDUR HOAR
0 HAKDQIEDCDQG $HURVSDAH ( QUIQHHUQ)  DUHWH UHASIHOWRI D 8&' DYIV6AHQAH 7UDQUDMRQ DQG
"QQRYDWH 5 HVHDURK 67$"5 * UDQUWR VXSSRUNMHUYDVFX@UGHYEEH UMMHDURK. 1 RYHQ QG \R ( QG

$QDWRP RWE' HMFH 1 1 IRU5DSIG DQG ( | IEHQMDVEXOUSQDWRP RV 7KH. Z HIH DOR WH UHASIHOWVRI
DGGIMRQDCP DRKIQI IXQGVIURP ' HDQO XUQ 6FKRRCRI 0 HAIAQH DVZ HODV\WH 7US®I 51Q) MGH FDU
"QQRYDWRQ $Z DG 7KHVH DZ DUGV Z LODTRZ. | RUIXUMHULQYHMVM DARQ IQAR 1Q YMR YDEEDARQ R D UDSIG
UHIDE®! DQG H I IFHQWROMRQ | RUYDVFXGUDQDWRP RVY DQG P IFIRYDVFXOQUDQDWRP RVY Z W WH IQMQAR!
FRP P HUADOADQVDMRQ

7KH67$"5 * IDOABLRILLP IVDWRKQRBJ\ SLRRI Rl FRQFHSWSLRIWDP WDWKRZ FDVHV WH FLRW GVASTDY
LQYHVIA DWYH VWHQIWVRI 8 &' DYV DQG KRZ LQQRYDWYH UHVHDURKHLYY @\H 3HUHLD DUH KDUOHWQ) @H VAHQRH
UHVHDUAK DQG WH FRQYHLIHQPH Rl KHDEM DQG HQIIQHHUQ) WIKQRBJILHV VR P DNH D WDQUDMRQDAP SDRNQ

WH DUHDVRI KXP DQKHDWM 0 DQDIHGE\ WH8 &' DYV 9HQMUH &DEOWWKH 67$75 * IDQWSLRIWDP  SURVIGHV

IXQAQ) P HQRUQI DQG HQAHSUHQHXUDOADIQIQ) VR VXSSRUADQG DGYDQRH WDQUDMRQDOAHQAH IQQRYDRYH
UHVHDUAK DQG WIFKQR®JIHVVRZ DUG FRP P HUADT) DARQ

' IDQD) DUP HUUHFHLYHV + DULQIVRQ 6FKRDU-QQRYDVRU$ Z DUG VR | XUKHU
UHVHDUFK SOFHQVIDOWHP  FHQY | RUDGXGVDFT XLLHG VSLQDOFRUG LOMUHV

' HSDUR HOWRI 6XWHY &KDU' IDQD) DP HUWVRQHRI  UHASIHQWRI WH + DUIQIVRQ 6FKROU'QQRYDRU
$ZDUBV 7KH DZ DBV DIHILYHQ E\ WH + DUIQIVRQ' VARYHY "QVAYX\WA DB QLYHUMW + RVSMBY 8+ RI &BIYHDQG
2 KIR 7KH VAKROU OZ DBV VXSSRUMD GIYHWH VHWRI GXJ GMARYHY SLRWFW LOFOIGIQ) QHZ WHDW HQW IRU
SX® RQDY GMDHV &2 9” P X@IS® FOQFHY FRQHDOGMDWH KHSDWAY DQG DFTXILHG \SIQDOFRUG
LOWUHY 7KH LQFOGH JUDQW RI DABDW Z W WH RSSRUMQW \R TXDD\ IRUXSWR P I@RQ

) DLP HWV OZ DUG Z I@VXSSRUMXUKHU GHYHBSP HOAR W1V WIRKQR®J\ |RU DGX@DFTXILHG VSIQDOFRUG LOMU
7KH DSSTIMRQ Rl SOFHQEOMP FH | RUVXFK IOMUHV UHP DIQV DLIHD XQH SBUHG

) DUP HU DQG WDP  UHFHQW® HWEEQKHG D XQOWIDOFHYEDOVSIQDOFRUG FRQMVRQ P RGHO + HU VMG Z O
HYDXDM WH WHDW HQMRU DFTXILHG VSIQDOFRWG QWU 1T VXFPHWIXO WY P XGEXQPARQDOVIMP  FHOEDVHG

WHIHQHDWH WHDW HOAMP D @ WH IRXQGDWRQ |RU IXVMUH FERIFDOWHDSHXWAY VR SRIMOWD® [P SLIRYH WH
TXDOW Rl @H IRUWHVH SDWHQWNV
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: HORP H VR RXULQFRP LQJ FIWRI 6XWHU. -QVAURQV

7KH 0 DIQ5HVGHQR 0 DK KDV EHHQ DQQRXQFHG DQG Z H DIH H WG VR IQARGXFH RXUIQFRP LQJ FOWRI
LOMOVIQ* HOHDEBXWHY &DUGIRWRWDAE 6XWHY 3OWE6XUHY DQG 9IDWXOUBXUWHY : HERNIRZ DGR

H WQGQI DZDWP 8&' DYIVZ HBRP HWR RXUQHZ HVAIQMUDV DQG EHIIQQLQI DQRWHU\ HDUR! WDIQIQJ DQG
P HQRUQJ WH EHVADQG ELLI KWAMAKQ DFDGHP [E VXU HY
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&RQJI LDVIKOMRQV VIR RXUJ LDGXDVQJ FDW R

&KLH 5HVGHOW
/ LQGVD\ YDFK 0 ' * HOHDGBXUWHRQ 2 VDQ$IWYDWH 6RXW . RUHD

HHP \ %RQQ 0' 9IDVFXOUEXUHRQ 6DQ$QRAR 0 OB 0 HAFDRHMUIQ + RAWRQ 7

/ DXUHQ &DXJK 0 ' 6XUIFDCRUMFDOEDUH ) HIBRZ \KIS 8 QYHWW Rl &IQAQQDW 2 +

$QFID* LQIUFK 0" 0 6 6XWIED® QFREJ\ ) HIRZ\KIS 0 ' $QGHIRQIQ+RX\RQ 7;

0 HOAD* WIVE\ 0' 6XUIFDCRUMFDCEDH) HIBRZ \KIS 8&' DYV

7IP RK\ * XHOWKHU 0 ' &DUGRWRWDAE 6XWHY ) HBRZ \KIS 8 QYHWMW R : MRQUQ 0 DAMVRQ :
6HDQ-XGIH 0' 0 6 6XUIED® QFRAJ\ ) HIRZ \KIS 0 HP RUDBBEDQ . HAMUQI &DQFHUEHQMU 1 HZ <RWN 1<
$P DQGD3KDUHV 0 ' 3HGDWE 6XUHY ) HIRZ KIS 8 QYHIW Rl %MK &ROP EID

$P LWUGDUINHWKIN ' 2 0 6 &DUEDF 6XUWHRQ 6HTXRID+ RVSMICGEHGZ RRG &IW &$

' HEL7KRP DV 0 ' $GYDQFHG* " 0 "6XUWHY ) HIRZ \KIS 2 IHIRQ+ HDOK 6FHQFAHV 8 QYHMAW 3RUBQG 2 5
\GI7KRP SVRQ 0 ' 3HGDWE 6XUWHY ) HBZ KIS -RKQV+ RSNQV$QRKIGUHQV + RVSMIOBWIHMYVEXW )/
. DHQ<DP D\KLLR ' 2 * HOHDBXWHRQ 86 $1U) RUH$FDGHP \ ) RWERTY &2

0 DWKHZ =HIGHWP DQ 0 ' +DQG 8 SSHU([ WHP W) HIBRZ \KIS 2 UIHIRQ + HDEM 6AHQAHY 3RUDQG 2 5
6DQDP =DKHGL 0 ' 3UYDM 3WDRNH ) RUW DXGH.GD®! )/

) HIRZ V/

-HMFDYRZ HQ 0 '  6XUILFDCSUMFDCSDUH
DVRQ+HDUG 0 ' 6XUWIEDCRUMFDCRDH
GKUMIQD. IP 0'  $GYDQRHGO "6

$QDP DUD5SREGN 0 ' $FXW&DH

-DP HV5RW 0 ' 6XUIFDCRUMFDCRDUH

/ LQGD BFKXWP DQ 0 ' 6XUIIEDGRUMWADRDH
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* LDGXDVH 0 HGLFDO{ GXFDVIRQ

: H DH SEDVHG WR DQORXQAH WDW1 IFRD 6HTXIHD (G' 0 3%
RIOHG WH ' HSDUR HOARI 6XUHY DV * UDGXDWM ( GXFDWRQ'  ILHARU
" U 6HTXIHD FRP HV R XV ILRP 8&6) ZKHH WKH VSHQW

ZRINQJ ZIW VXUHY UAMGHOR SWRIWDP V "Q SDURHUKIS Z W RXU
HGXFDWRQ 3WRIWEP ' LHARW \WKH ZIORYHIAHH DOSWRIWDP P DWF

DRRMWAV DQG RSHIDWRQV IRURXUIRXUURMGHCQR SLRIWDP V * HOHUDO
SOWFV 9DVFEXOU DQG &DUERWRWAHE  DQG | IYH TH@RZ \KIS SWRIWP V

\ HDW/

XV 7WDXP D &UMFDO&DIH 06 DQG 7WDQVSOQWV IOFXGQ] RXU

QHZ ( GXFDWRQ 5 HVHDURK IHTRZ \KIS

8 QGHUI LDGX DWW ( GXFDVIRQ

: ' H DUH SGDVHG VR DQQRXQFH WDWSQD (QFMR 3K' 0 6 (G KDV
IRIQHG WH ' HSDUF HQWR 6XUHY DV 8 QGHUWDGXDM 0 HAFDO
(GXFDMRQ ' IWHARU "Q WV QHZ WRBI \KH Z 1@ FROMEXWM R
IP SLIRYIQJ WH GDUQQI H SHUHQRH DQG SURYIGIQ) RSSRUMQMEV
IRU GHYHB'SP HOMR P HEEDOVXGHQWV IQMUHVMG [Q VXUHY ' U
(QAMR FRPHV VR WH GHSDUR HQWIWRP 8& ' DYV 6FKRRORI
0 HAAQH 2 1IIFH R &ROMXIQ) 0 HAFDO( GXFAMRQ ZKHH \KH
RYHIOZ WH IQMKPARQDOGHMIQ 3URUWR 8& ' DYV ' U (QRAMR
ZRINGG IRU  \ HDWY IRUS QYHMGDG $XWQRP D GH =DFDWFDV 1Q
FXWEXGP WDRKIQ) DQG WIRKQRBJ\ RGNV %4@IXDOIQ 6SDAMVK
(QAMR SRWHWHV D VWRQI EDANJLRXQG [Q KLIKHU HGXFDWRQ DQG
FXWEXGP GHYHRSP HOWDQG XQGHUMIQGY WH [P SRUBQFH Rl

HEXFDWRQ DQG WDIQQJ RI VXWHRQV DAHYHY WRUH WBUAQ) Z W
HDLO® P HAFDOHGXFDWRQ

%XWQ ) HARZ \WKLS WHFHLYHV SLRYIMRQ | HGRZ \KLS YHUWI LFDVIRQ

7KH 9D ) HBRZ \KIS DAB & ' DMV IV SBDVHG VR KDYH UHFHYHG
LQWDOYHULIEDARQ E\ 7KH $P HUFDQ %D $\WRADIRQ $96 YLD
&HOMU OHULIFDARQ SHYLZ &RP P MWMH 7KH FRP P MWWH KDV
GHMLP [QHG WDMKH ) LUHLTKWLY 95KLD "QABMM 5 HIIRQDOYXLD
&HQMUDAB & ' DYV P HHW WH UHTXILHP HQW IRUIH@RZ \KIS DV D
EXWQ IHIRZ KIS SIRIWDP  7KH 11QD0) DARQ RI WH YHULIEDARQ Z l@
RAFXU GXUQI WH EXLOD FHOWMU VWM YMWIQ 6SUQJ XD
JHBZ\WKIS  YHUIEDARQ GHP ROMDMY RXU GHAEDWRQ R
GHYHBSIQ) WH EXLQ VXUWHRQ GDGHY Rl WH IXWWH : H DH
H AWG \R EH DP RQ WH HOM 1Q EXUD HGXFDARQ QRWAV 71QD
3DPHL 0' 9XWQ ' IYMRQ &KIH 3WRHWRU DQG ' IWHARU
) WHLIKWLY 9D "QUANWM 9XUD &HOMU DVWH 8 QYHMW R
&DORWQD ' DYV $VWMBQABKIH Rl 96XV 6KUQHY + RVSMIOIRU
&KITGIHQ 1 RUMHLD &DORWID
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6P DU/SKRQH DSS VHHNV VR LOFUHDVH X QGHUHS UHVHOWAG GLYHUAW LQ VIKH | LH@S RI
SOWIF 6XUWHU

(QH+1D0 "' $WRADM 3IRIHWRUEQIRG 3HHLD 0' ' IYMRQ Rl 3OWF DQG 5HARQMKPRYH 6XUIHY
DQG -RQDMRQ 6FKRIHG 3K'  * HSDUR HOARI 0 HAKDQIEDODQG $HURVSDAH ( QUIQHHUQ)  DUH UHASIHQW R
WH 3OWE 6XUHY ) RXQEDWRQ ' LYHWMW DQG "QFOMRQ * LDQWIRU WHU LQQRYDWH \P DWBKRQH DSS
$337°78" ( 36 $SSTDAWRQR'QFUDH7KHS50 ' LYHUMW IQ 3OWE 6XUHY 7KLV DSS Z IGFRQQHPAKQGHU
LHSUHVHOMG P IQRUW 850 P HOMHV LH P HGFDOWXGHQW DQG JHQHIDOVXWHY UHVGHQW Z W YILIXDO
850 P HQRW LH 3OWE6XUHY IDFXV IHERZ V DQG UMMGHQW DAYDURXY WRIHV Rl VHQIRUW + HDOMFDUH
GVSDUWAVDP RQJ 850  SDAHQW DUH SHUYDVYH WURXIKRXVWKH [ HG Rl P HAIAQH IQFGIQ) 3OVWE 6XUIHY
7KH SDXAW R 850 SOWE VXU HRQV FRP SRXQGV WHVH GVSDUMAV MQPH 8 50 SDAHQW DIH P RUH @HOD \R
VHHNFDWH IRP SLRYIGHLY Z W VP LOUWDADCDQG FX@WDCEDANIRXQGY $337°78" (36 Z L@EH D VI QUIFDQW
VIMS [Q P SUIRVIQY FEIEDOH SRVXUH IRUS 50 WDIQHHV DQG FRQQHAMY) WHP  Z W [P SDRWKOP HQRWY I
VXFFHWXOWH WDP  SOQV RQ H SDQGIQU WH DSSTDMRQ VR KLIK VFKRROWNGHQW DV Z HODV IQR RWHU
VXU LEDOVXEVSHADGAY R P RYH WH QHHG®! VRZ DGV D P RUH GIYHWH VXUIIEDOZ RINRUFH Z W WH JRDOR!
LHGXAQI VXUIEDCDQG P RUHELRDGD P HAIFDOKHDONFDUH GIVSDUMAV

" HYRQ$QGHURQ 0 ' FRP SBMGWH 8 &/ $ &DUERWRIDAE ¥RRW&DP S IRU&7 UMGHOW

&DWEHRWRWDHE 5 HMGHQAL DVIDOH YDKDWLHYLIFK 0 ' VD UHASIHOARI WH $P HUFDQ $\WRADWRQ IRU
7KRWDHE 6XWHY (YDUWW$ * WDKDP 0 HP RUDOYWDYHIY ) HAIRZ \KIS 7KH$Z DUG IV RITHHG VR \VE R SURP IMQJ

\ RXQJ DFDGHP |F FDLUGIRWRWDAE VXU HRQV VR EURDGHQ WHURYHIDOADIQQ) DQG IQRUHDVH IQMQDWRQDCFRQUEFW

* HOHWDOXWHY UMGHOW$ OWD %4H@OL 0 ' DQG. DWA' R @G 0 ' DIHVER Rl WH QHZ HAW) HQRUHG &TQIFDO
5HVHDURK 7WDIQIQJ 3WRIWDP 0 &573 6FKROLY 7KH SURIWDP  SUHSDUHY WDIQHHV | RUFTRIEDOADQUIMRQDOMP
VAHQRH UHVHDURK WURXJK D P XQO\ HHG P XGMEVASEDY  GIGDPWE FXULEXGP DQG P HQRUHG UHVHDUK

H SHUHQFH 7KHO &573 SURYIGHV D VRIS | RXQEDWRQ | RUFTRIFDO . SDAHQARUHQMG UHVHDURK |RUMQIRUIDFXOV
FOIFDDQG SUHFEIFDOH®RZ V' DQG SRWERARIDOFKROW/ E\ RITHUQI WHVH UAVHDURKHLY GIGDRPWE IQUAKPURQ

P HQRUHG IAVHDURK DQG VSHADCH SHUHQAHY ®DGQU VR DO DWMY/RI $GYDQRHG WG 0 $6  1Q&TIEDO
SHVHDUAK 0 HQRUHG E\ 5DFKHDGRD@XWO ' ' U YHTRLLY LOMUHMG [Q SXWXIQ) DQ DFDGHP LF FDUHHULQ HWHU
P IQP DO IQYDVYH JHQHIDOXWHY RUWDXP D FUMEDOFDUH + HUUHVHDURK LOMUAVN LOFO(GH XQGHIARIQEQ) WH
LRGIR FKLRQE [Q@P P DRY WMWY RUPUMED® IQWUHG SDWHOASRSXOMRQY ' U R\ ®I SOQVR DSSO IRUD
SHGDWIE VXU HY [HRZ \KIS DIWUUMGHQR  + HUP HQRUIRUWH O &573 SLRILDP V' U (UQYARZ QIQWH
6XUIFDOARHQIQHHIQ) / DE 7KHUSURMPAY | RFXVHG RQ LOYHV DWW WH XVH Rl SOFHQECGHUYHG

P HVHQRK\ P DOAMMP FH® DVD P HAKDQMWP | RUGHDYHUQ) VLI HWAG FKHP RWHLES\ R QHXUREOMRP D FHDY

.DW LRWD 0 ' 9DVEXOUVXUHY UMMGHOMHHYHGWH8 &' DYV &DWERYDVEXQU7  JWDQW

"QFRP 1Q) FKIH UMMGHOWS QQD; XH 0 ' DQG6DWD&KHQ 0" RI &7 6XWHY SXW8 &' DYV + HDOK DQG 6FKRRCR!
0 HAFQH RQWH JBEDCP DS E\ Z IQQQ) WH EMVSRWMUSUAVHQUEMRQ DVWIKH DQQXDCP HHAWY Rl WH "QMUDARQDO
BRAHW IRUO LQIP DI "QYDVMYH &DLGRWRWDAE 6XUWHY 60 &6 KHG 1Q -XQH IQ3RDQG 7KHUSUHVHORMRQ Z DVRQ
&DUERWRWDAE 6XUWHY 5 HGHWB HY/SHARYH RQ 7WDIQIQJ 1Q 5RERWE &DUGIDF 6XWHY 8 W) LQJ 61P XOWRQ 7HDP
$SSURDFK

$QQD; XH 0 '  UHFHYHG WH\ RXQJ IQYHWM DWRUV DZ DUG 1Q 5 RERWE 6XWHY DAWKH $QQOXDAD HHWQI RI WH
"QMODWRQDTBERAHW [RUO IQIP DI "QYDVYH &DUERWRWDAE 6XWHY 60 "&6

* HOHIDOXUWHY UMGHOWDFTXHO Q<X 0 ' UHFHQWD UHAHYHG DQ$P HUEDQ 6RAHW R 7LDQVSOQIMRQ 5MQJ
6VBU* LDQWRUKHUUHVHDURK 1O WH 7UDQVS@QMEXUWHY / DE WDWRPXVHY RQ UHRYHUY DG SURVHUYDARQ
WIFKQRBJIHV | RUGRQDWG RUIDQV
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" LYIMRQ RI 9XWQ 6XWHU DQG 5 HFROWUXFIRQ
6P W0 )IOH-5 5RP DQRZWL. 6 6HQ6 3D® LHWL7/ * LHHOKDAK' * 6XIHGHE\ VHO IQOTAMG EXLDV  $ SHOMMOW
SV KIDWE SLREGP 96XV XQ 6 30"

*UPMXG. 1 ' DIV55 7HSSHU&* 3D® LHUL7/ _3KDUP DFRIHOHWE * HOH' UKJ $SWRADWROV 1O 3HADWIE %XUD DOG 6XWIHY
SDWHOW - YXUQ &DLH5HYV oD LDF 30"

5RP DORZ WL. 6 6HQ6 : RXQGKHDI 1Q RGHUDGXV Z W VHYHUH EXUQV _&TIFDOANHDW HONFROVGHIDWRQV DOG FKDBIQIHY
YXLQV2 SHQ $SU 30" 30&" 30&

+VX (+ <RXQI 6 &D\WRQ1 /HH- +DXVHUL 3HQQ% 6HQ 6 ' IMAHP LODWG 0 \ FREDPMUXP DEVEHWXV QI HPWRQ 1O D XD
_3DWHOW- 9XUD &DH 5 HV 0D\ 30"

* ULIQ % &DEIOQ&- $\RXE % ; X +* 3D® HW7/ . P E®I5 6IQIHU< 7KHHIHPWR P IOX\WMVRI FRROXQOQ] Z DMUIIBMDIG
Z IO WIUHH KRXW/ Rl WHUP DAEXUD IOML RQ SDWHOWRXWRP HY $ i VWP DAF UHYLHZ DQG P HV DQDOMY $XVADDV ( P HU
&DH XQ 30"

" LYIMRQ RI &DUGIDF 6 XUWHU
$QGHIRQ' &KHQ6 6RXWDUG - &DVIS 7RUHV-0 . IDIL% 0 XGEVASEDY DSSURDAK VR FRUIRODY DM IHYDVEX@UL DWRQ

2 SWP DOMDMI\ |IRUKLWIK UMNSDWHQW - &DUG 6XUD 6HS 30"

. IDlL% 0 RIRQWD * 3DWMOH- 5XHD %VOW)1 . IHW' & /IX) . OXW5-0 6LEIN-) W5 2 XWRP HVRI 6XULIEDO

_ARSIRWHWF $ RUAF 9 DOH S HSORHP HONQ 3DWHOW $IHG1 ~ DOG!  <HDW/ $QQ 7KRWDF 6XU DQ 6
30"

TXWBI0. . IDUL%9DQO IHIKHP 10 /DKDP 5-' HE* 0 : IQGHANHU6 &KHWXW6 <DNXERY 6- &KIZ @$ +RANP XWC' 7HH\
3 /L6 5HDUGRQO - ) XOPWRODGBVIVYY $ 1\WU 7 IDOVFDWHWIUDOG 6 XU IFDGE RUANF 9 DOH 5 HSORP HOW  <HDUSCDOMV) LRP WH
68 57$9” 7UDO-$&& &DUERYDVF "QMY $SU 30"

6KHD HH($ &KHQ6$ /L' /L' )UWQN3 . DU % _3D0O0 DODIHP HOWGWDWTLHV IRUO 1OIP DO "QYDMYH &DUERWRUDHE 6XWJHY
"QRRYDWRQV 3KID 0D -XQ GRL (SXE oD 30"

/ RVDQRY 6DDYHGD &$ YWY * DUFD* $ &DWIS 7RUHV-0 1 DYD6 $EOCHNQ CGHVBTXIFDUED YHQMEXOQUDMMAGD FRQ
(&0 2 3UP HDH SHUHOAD HOQ OXHVAD IOWYHLQ >$ EOWRO Rl YHOWEXOQUWHK\ FDLGID DWIMMG Z WK (&0 2 ) IWANH SHUHQRH
1Q RXUIQWYYWRQ@S UK &DUERA H -XO 6SDQWK 30 ™ 30&™ 30&

" IYMRQRI ) RIHIXWO0 HVDERQF * HQHLDOGXWHU
0 RRIH+1% &KILR$ 3GMAD7 $KP HG6 -DFKQHZLE % 5DVMHNDU* $@0 5 /\ R 9 ([ RAUOH SDORUHDWE IOVXITIHHOR DIVMU
EDUDME VXU HY $ EDUDME VXUHY FHOMURI H FH@IORH H SHUHORH 6XU ( QGRW

<RRQ3 5DMMHNDU* 1 XQRO 5DWQ(5 /\R9 0 RUEIG2 EHMW &ROWEXWV VR :  RUH 2 XWRP HV $1WU( GRPNH &REFRP \ IRU
SKURAE" [YHWXOU' MHDWH -* DWARIOMAG XU

J\R9 BWRXG $ : RRG 6 0 DFKW&DUMU - 5RIHY 6 +XWDQ ) 5HRSHIDWRQY DIWMUVBHYH JDVAHRRP \ D GXDIDFDGHP IF
IOMMWRODAH SHUHORH  6XWHY 1RU2 EHMW DOG 5HDWG' MHDVHY 6XU) 2 EHVSHDW LV 0D

&HOWAUIRU$ @P HOVIDU 0 HVIDER®F 6FLHQFH
+ROMJ0 0 3KXRQJ' - /HH" 60INDO : HNHW ) RXQWIQ6 $QGHIRQ(7 ) X4 =KDQJ 6 6BRS.: &XP P LQIVY3
JHBP HEADWMV* /3 UHRHSVRUDIROMADPWRO VR DOMU~ FHOSWRIGFRIRQ SLIRFHWIQ] 6AL$GY -XO
HDEQ 30"

: MH- 3GMAD7 &XP P LQIVYSB /\R9 ([ SRUQI WH 5 HDWROWKIS %W HHQ YDUDWIE 6 XL HY DOG "QIOP P DY
YRZHO MDWH $ 6\ VWP DAF5HVEZ &LRKQV  &ROWY/

$GDP V6+ @ WKW 3IFFRR% 0 RRG % 6INAV- $YDUML &KIQESDME9 2 X ; & VHRAWRQ IORHDVHY BHDO
DEXQGEDORH RI WH DURKHWSDCELB! DAG DQG JEFRFRUAFRIG P RAIN 1Q)] / DRKORFEBVMGXP  SFERVMGXP @HOCHVIOP IFH
SK\MRGHS -XO H GRL SK\ 30" 30&" 30&
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