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7KH 5&6— &HOAH IRU 3RVWYH + HDOK 6FHQFHV &3+6 VD SIRQHAUQI KXE'Z IMIQ WH 5&6-—
8 QLYHUW RI 0 HGIFQH DQG + HDOK 6AHQAHY 2 XUP DMRQ LV R DGYDQFH WH XQGHUARQGEIQ]
DQG SURP RUWRQ RI SRMYH KHD® DQG Z HOEHQI WILRXJK/FXWIRJ HGIH UAVHDUK | HGXFDMRQ
DQG SWDPWFDODSSTDMRQ : H DUH GHGIFDWG R HP SRZ HIQJ /IQGIYIGXDY RWDQVMRQY DQG
FRP P XQMHV VR DRKIHYH RSWP DOKHD@K DQG WUYH LQ DAGP HOMRQVRI @H

. KDWGRZ HGR"

$WB3+6 ZH GHYHRS HYIGHQRHEDVHG SURIWDP P HV-UAVHDURK DQG LOMDAWYHY WIDWQWI LDWA
SRVMYH S\t FKRBJ\-SRVWYH FRDKIQI DQG @HVG! P HGIAQH 7KHVHRI HAQI V. HT XIS GDGHY/
DQG RUDQVMRQV Z W VRROVR ™ TRWMU UHVITHOAH . HOKDORH- P HOWO KHDOK - DQG  FUHDWM
VXWWRIQDE®! KHDOWM IRFXVHG Z RINSOFH  FXOMUHY - 7KIRXIK _HGXFOMRQ ~FROVXGEQR | DQG
SDUHUKLISY @\HT HDGHUKIS - #RZ W Z H EUGIH WH JDS ERVE HHQ UAVHDUK DQGUHDOZ RUTS
IP SDRAMWWXSSRUAQU GDGHU/ VR GUYH P HDQUQUIXAKDQIH

© K\ GRZHGR W

* RRG KHDO [V WH | RXQGDWRQRI"D WUMQI @H -0 D Z RUG Z KHH\VAHW FKURQLE AW, DQG
QHWG! LHDWG GMDVAV.DUHRQWH UVH Z HDLH FRP P MG VR VKL WH | REXV [ TRPI@HW/
VR SRUMYH KHDOK  7KH WIDMYMEY DUH WILN @ HWGH HDWIG GIVFDVHV VXK DV KFDONGIVHDVH
QQ DI® HQV FDQFHY DQG GIDEHWV DFFRXQMRURYHU. P LARQ-GHDWV-DQOQXD@ - Z I

P I@RQ EHQJ SUHP DXWH % IRWMUQ] HOYLLRQP HOW. \WDVWXSSRUMROME KHDOK...Z H-KHS
SHRS®I QRAMVDYH RQIHUEXWIYH EHWHAU | X@RI HOHU\  SXUBRWH DQG YVEOW

$ ERXVWIKH 3RVMIYH + HDOK 6XP P W

7KH 3RVWYH + HDOK 6XP P WY DQ DQQXDOHYHQARSHQ VR WH SXEQE KHDOK SURIHVWMRQDY
UHVHDURKHWYY DQG WMXGHQW 1 RZ 1Q IW VHRRQG \ HDU WH VXP P MKDV UHFHLYHG DGGIMRQDO
IXQGQJ ILRP WH + HDIM SHVHDUK %RDUG +5% D@RZ QI XV VR H SDQG DQG HOKDQFH WH
SWRIWDP P H EDVHG RQ |HHGEDANILRP @AY HDUV DAMQGHHV

7KLY \ HDUV VXP-P-IMRI THY ®RQIHU Z RUWKRSV  LORIHDVHG UHVHDURK | RFXVHG FRQMQW DQG DQ
[P SLIRYHG RYHD@H, SHUHOFH VR GHHSHQ \ RXU ®DUIQJ DERXWSRVWYH KHDOK  %41QILQU
RIHWHIGDGIQ). H SHIV IQQRYDRY DQG UHVHDUFKHWY WH HYHQWKLI K@ KW HYLGHQFH EDVHG
DSSURDRKHY WDWSURP R KHDAIK, DQG Z HEEHQJ

TKIRXIK  [QVSIUQI- VDV DQG  LIOMDRMYH - VHWMRQV DIWQGHHV Z L@ JDIQ SIDRPAMFDOVRRY VR
LOMIUDW SRUWYH KHDOK [OR SLIRIHWIRQDOSIDRAAH DQG HYHU GDL @H @ KHWHU \RX DWH

DWMQGIQI"DV.D P HP EHURI-WH SXETE D 'SURIHVMRQDOD UHVHDURKHU RUD AXGHQWWH ViXP P W
RIIHY/ D XQT XH RSSRUMQIW VR FRQQHANGDUD DQG KHS VKDSH.D I XVMUH Z KHUH SRVMYH KHDOK
1\ DA KHDUARI. KHDOK FDUH
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+RZ &RQILGHQFH :RUNV"  7KH/ 6FLH

PLQ IROORZHG E\ PLQXWHYV GLVFEXV

~DRREHUWWRI® | H V(\PRIW L\ RBEH O OIRZ UL Q& R\Q O' X EH
DQG %RRG@HFNHDWWLQJX&KRBEBN K$Q LY H RMZW\DD
'DOOBU@DVRXQG L RUHFA\RRUKHQV W LRV XKwHI R V F LY
7 UL Q& RVQ O'KKEDD® & IW KD R ED O DIQD ONDR/ W LA X'W F
V F L H QDS HRIQW KGIH-X-U-RSV\ F IRFOOMRW H QW ORIQUR S O
KDYBEHHBLWHARBUMKDQ WLP HAAP R VW HF HBRAS X
VFLHERRNWRZE&RQILGHEEMVIHQ IX LM KHZD
D Z D U GIHGB RO R U'IRBN-RRI6 F L H @FHD KR O-RUMD UE\-7.U L+
& R O O'BXEHD L+QILAD P H P E HRAW K$F D G'H B X-D-R-S [DHOOB KR \
—~ULVK $FDGHP)\
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3 GIDWH VHBFAWROH VHWIRQ I LRP HDFK Rl VKH ITR@RZ 1QJ JWIRXSV / RUT DQG RU
*LRXS $ 5 HVHDUFK SIHVHQVIVIRQV VHWIRQV!

6HWMRQ $E@HUNKHDWH &KDLU3LRI -ROQVID %XUNH

. DP $ 6ROMRQ) RFXVHG ([ SRUMRQRI! + HDOMFDUH: RINHU: HOEHQI  $1QH* PUH

. DP  $Z DNHQQU &UHDWYH ( [ SIHWIRQ 7KURXJK 0/IQGIX@HW $ 6WDWULE 3DWZ D\ WR: HD
EHQJ 1Q + LIKHU( GXFMRQ  $ QQHWIA6Z HHQH,

. DP 3\ FKRBJLEDASD HW DQG 3RVIMYH 3V FKRBI\ - $ JIOMRXV &\ FBI$ 3UHIR 1QDA

([ SRUDARQ / XA\ $ILY/

BHWMRQ &RMIH+D® &KDW' U3LGDE"XO0H

. DP | -QMUHPARQDCQMUDDIBWIP D 1Q WH &ROM VR4 -9-DQG* HOGHU-GHQWN 7RZ-DLGV
3RVWYH+ HDOM DQG* @REDOH-9 7DUHW ™ HLUBLH 1~ &KHDADLIK

. DP'. ([ SRUQJI 3Vt AKRVRADBWHW 1Q &KURQIE 6 SROMQERX\.8 UNFDUD 3 DAHQN-[-SHUHQRHY
DQGWH' HYHBRSP HOARI D 3RIWYH+FDOK -OMUHOMRO  -HOQUHU' RQOHD

* LRXS % 5 HVHDUFK. SUAVHQVIVMIRQVAVHWIRQV
(DK SUMOMJ P IQIRBZHGE. P IQXWM/GVAXWMRQ $EHWWKHDWH DQG &RMUH+ DD

6HWRQ  $ ®HUAM7KHDWH &KDLWU' U0 DU &R@QV

. DP 6V (\HGDQG* IRXQGHG 7KH%HOH IWRI 6VBLI D LU"DOG 6N-J DHAQIFRO + FDOK. DQG
© HOEHQ) $ 1 DUDAYH5HYILZ  94DQMDY . DOWD

. DP ) RUMAEDVHG WHUDSIHY DQG LOMIYHARQV | RUWH P HQWOKHDOK DQG Z HOEHQU R
DGROMAHOW DQG \ RXQJ DGX@®V DA VIMP DAE LHYLLZ . DV %A DWMQIVRQ

. DP +HDOQ : RUWEV $ 5HYIHZ RQWH: HOEHQI YHQHIWRI ' XQIHRQVDQG' WDIRQVDVD

- HOEHQJ 7RRO $QIHO+DLSHU

BHVWRQ &R H + DAEKDLU3 LRI ( MLOH %8 WH

. DP-.).LRP &RP-SIDQFH R 6HD &RQFRUGDOFH $ 3RVIWYH + HDOK / HQV RQ $ GRBMAHQA2 DO
+HDOM_ &LDUD 6FRM/

. DP : HOEHOIL-HHGV$WHWP HOWDQG &R ' HVIQZ WK <RXWUHDFK 6V -X\MD/ DIW

. DP (['S®UQI.\ RXQI SHRSGIVSHYSHPRYHY RQ Z HEEHQJ WURXJK DUV HQIDIHP HQW / RXM

)RRWY
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3 GIDVH VHBIPARQH RI VKH I RARZ LQJ Z RINVKRSV

- RINWKRS  &R@WH + D@ + HDOK &RDFKLQJ | RU+ HDOKFDUA SURI FVWMIRQDYY
' U/ LDQD/ IDQRY 3Rl &KUMIDQ YDQ 1 LHXZ HLEEXWK/ " W0 DU &R@QV

+RZ FDQ KHDOKFDIH SUIRIHWIRQDY RI DONQGY EUQI WH/SUGAS®N R/ KHDOK FROFKIQD LOWR WHU
SWDPWEH' $V Z HODV LQYIWG P HP EHW/ Rl WH SXEQF IWZ LOEH [P SRUBQMR KDYH 3K VFKROLW/ DOXP' QL
DQG FXUHQWO 6F 3+& WKROW HVSHADD® WRWH/'Z KR DIH KHDOMFDUH SURIHAVMRQDY. - SUVHOMR
HQI DI H LQ RSHQ GID®RI XH DQG VXSSRUA/

- RNWKRS ~ $@EHUMKHDWH 0 HIRWRSHF+HEEHLQJ 0 1QGVHW 3 LRI -ROQVID Y%6X INH
7KLY Z ROWKRS AQWRGXFHV.WH 0 HIRARSIE : HEEHQI/0 1QGVHWD VXIIQDE® ®QJ WP DSSLRDFK \R
@IQ D JRRG @H WDWP RYHV EH RQG-WDGRQDO 3RVIWYH 3K FKRBI\ -~ “OMIHOMRQV. D7 Q) RQ
IOMIKW ILRP  WH OWMAHVHDK Z W SRUMYH S KRBV DAXP.-QL Z KR DH H SHUHQRHG SWDRWARQHLY
DQG H SHW 1Q/Z HEHQI VAHOFH WH-VWRQ H SBRUHV. KRZ-\R VKIWHRP. HOLQI "RQ VAKRXUHG
Z HEHQ) WIRKQTXHY \R QDMIDD LOMI DA Z HEHQJ IR HYHI.GD._@H 3DUAASDQW-Z LOH BP. IQH
ILYH FRUH HBP HQW Rl WILVP IOGVHW _OWQRRQDODYIQI Z HEEHQU K\ JIHQH VMO DFFHS\VBORH

HP ERGIP HQW DQG ~ -HQYILRQP HQWO DZ DLHOHW. DG GIVFRYHU KRZ ™ WHVH-WHP-HV._ QXUMUH..DO
IOQMOVFD® P RAYDMG FROM WWHQMYH | DQG IGHOWN DDIQHG. SDW-AR-IBXWKIQI 7KH Z RINWKRS
RI1THY/ SUDPWFDOI XIGHIDHY IRUMQI WHIRRG @H ®Q) WP D @H IUHH ILIRP WH FROWBQASXUXIRI

KDSSIQHW
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'"HLUGUH 1~ &KHDOODLJK 1DGLQH )H
*ZHQJL 9LPEDLQDVKH -D]JL :DODD $C
$PSLHQ\LZD OHQVDK 6HODVL ( $KHF
1DUK 2UH $\RROD $NDQML DQG 'RU

1 0DQ]L ) 1LZRZHJIXVD % 1L\RQNXUX
—~QJDELUH 1 )HUULV )UDQFH 5 6KXPE
-DJL ( &UHKD@KHDOODLJK $O0S$EVVI
.LJDOL 5ZDQGD 5&6- -UHODQG =YDQGC
6WLJPD -UHODQG 6SHDN8S 6LQJ2XW

7RLEL -RQHV 20Z\Q *0\QQ (PPHW 4
&LDUD 6FRWW 6KLUOH\ &DVH\ *HUD!

'"HQLVH OF.HUQDQ 3URIHVVRU O0ODUN
7LPPLQV 'U B3DGUDLF 'XQQH

-HQQLIHU '|

.DWH %UDVVLQJWR

.DWH %UDVVLQJWRQ
-RODQWD %XUNH

'U (ODLQH %\U3JH

/IRXLVH

%UDQLVOL

ODULQD —-JOHVLDV &DQV. OL]QD 6KDK
:DOVK /DXUD .HDYHU

6DUD +LU

(ODLQH %\UQH ODULQD =JOHVLDV &
0DU\ $PRQG 2 %ULHQ 200LH +HQOQH

$LQH *D

7IME

0 H6RP ER $GDSWQI WH: DNDNRVKD, —DP ;' RUM W %RRWDP S VR 9%6XICB
6HD: RUM DQG 5HEXFH-QMODBWP D DP RQJ <RXQD : RP HQ/ IMQU Z W +-€
DQG) HP DBI6H : RINHV/IQ* KDQD

/ HWRQVILRP WH$GDSVIMRQ DQG ' /HIYHU Rl : DANDNRWKD ~DP i RUK IV
3HHU/ HG-QWLQDOSWIP D3URIWDP P HIQ'. LIDQ'5Z DQGD

7RRIMIX@&R GHVLIQQUD SRMYH KHDOK UAVRXUFH | RUDGRONFHONRUMRGROW
SDWHOW

0 HDQUQIIXCHHARIQMRQ ~H DR IQIQ) WH IP SDRWDP I[ HGP HMRGY VXG

4 XDOAMYH DODOMY RI'WH FIQIEDQ H, SHIHOFHR! 1P SGP HQADJ-D SR
KHDOM IOMYHOWRQ $947  LOVR FOQIFDCSDWZ D\ VIRU&ES

SUIRFHWQJ AWXHY %HOHDW WH 6XUDFH $QH SGRUDMWRQ RI UAMAP H FRDFKLQJ
|IRUSHRS®I Z I SDWDGYHUAW D 5H G LYH 7KHP DWF $ QDOMY Rl &@HQW /. LYHC
([ SHUHOAH

3DMHQW  3XETE -QYROHP-HOW33— VR GHYHES | RUAVWEDVHG FDUH SIRRFRYIRL
DGROMVAHQV LQ SV FKIDWIF FDLH [Q4HDQG

+RZ VRKRRODUN DRAMWAY DI THAW RXQJ SHRS®IVZ HBEHQJ DQG Z KDWP DNH\
WHHDRRYIWHVZ RIN $ UHYIHZ Rl LHVHDURK

&RWV DQG ( [ SHUHOFHVRI * UHHQ 3IHVRUSWRQV $ 6FRSIQJ 5HYIHZ

&XTDY QXWIMRQ LOMUHMRQV | RUWRVH @YQJ Z W DQG EH RQG FDQFHUDQX
WHUVXSSRUAGHVE RNV $ i VP DWE UHYIHZ

([ SRUQI WH LRBIRI WH ERG\ LQWDXP D EUGILQU LOMUGIVAS@DY IQUIKY

W/\VXFKDQHDV ZD\ VREHKDSS\ $QHYDBXDMRQRI 61QI6\ QF $ &KRIUIR|
(YHURQH DFRP P XQW VIQULQU LOMDWYH

$ 6ROMRQ) RFXVHG ([ SRUMRQRI + HDOKFDUH: RINHU:  HEEHQ)
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$ WV KIE 6&HQWRBIRV L WHDKGAW KH Q ZHMFAR PP L IWWRBGE. D Q FIOD OW K
DQG@HOO EWKQR XIXXFDWILHRVH DD B Q QR Y DUMMRX LE AN D\ L'Q J
FRQQHFALMIKV\RX OMLRFFHWWRVUDQVIRUPRYWLWHIRXQGEUHDNLQ
UHVHDUFK DQG SUDFWLFDO/WRROV GHVLIJQHG WR HPSRZHU L

6 F DWW K46 F R GEH O RVZR [ S.O.RRXHD. D WIHMWW/L DWR® VG H B RMKU \DIO\G
ZRUNVKRSEXWWLQJIHESHID BHRKUKHUW R/XSS REBWW RXU@HR\ZDUG
SRVLWHDHRXK F R P KMW-KHRX IDNWX GBS QRIHVVRRQPSOXULRXV
WKHUHV VRPHWKLQJ IRU HYHUARQH
%\VFDQQW®HM5FRGMRX DOWRNDS -WR ZDWMKE D WHMWRS + 6
LQF O X GH@IR X U VIHIVH DIUFKL IR ® [ FO XNMLHNHR X WEHLNO RIRR % U
QHHG\RLRXUURZLBRPPXQIRVO HDUPHUS UDFWLWGELRG HREDMRH G
FUHDWLQJIKHDOWKLHU PRUH-UHVEOLEHOQOW-OLYHV

'RQ W PLVV RXW WDNH WKH QH[W VWHS LQ \RXU OHDUQLQJ-N\

#5&6- &HQWUH IRU 3RVLWLYH +HD
#UFVLBSRVKHDOWK
#5&6-B3RV+HDOWK

#5&6-3RV+HDOWK

0600 LUeY-£vEA2.O00OY
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OH6RPER $GDSWQJ VKH : DNDNRKKD —-DP : RUK LW %RRVWDP S VR 9%XLE 6HO : RUK DQG 5HGXFF
-QWALQDOSVIOP D DP RQJ <RXQJ : RP HQ/ LYLQJ Z VK +-9 DQG) HP DB 6H RUINHW/LQ * KDQD

$XVKRY/ ' HUGH 1~ &KHDAIK{ 1 DGIQH ) HUY ) IDQRH{ (@ DEHW™* Z HQJlt 91P EDIQDVKH D i ;" DD $@EWY
(XQFH ( $P SIHQIZD 0 HQMDK  6HDM.( $KHP D 7VHIDK  -XADQD$NX 4 DK/ 2 UH $\ RRD $NDQU DQG ' RUD\
0 DQRUM $JJUH

%H RQG 6WIP D

=YDQGILL

81$- 6* KDQD

* KDQD 1 HE RINRI 3HURQV/ LYIQJ Z W +-9
* KDQD 65+ 5 $@DQFH | RU<RXQI-3HRS®

AWXH

-QMDOVIMIP D'DP RQJ SHRSBI'DMQ] Z W +-9 UHVXOV 1Q VKDP'H JXIOV ®Z VHORAWHP  DQG VHD LHWRMRQ
KIQGHUQ) WHDW HQADGKHUHQRH DQG P HQWIOKHDOM~<HWHZ - \FDDEGHQMIHOARQY H IMAKR DEGUHW WLV FKDIBIQIH
0 H6RP ER/DGDSWGILRP =IP EDEZHV* DNDNRVKD SHHU®BIG SIRILDP'P H'RILHY/ D MAXPWIHG DSSURDFKIQ* KDQD\R
VDFNG! [QMUDDOAMIP DE\ SURP'RWQJ VHD Z RUM DQG IHVIAHQRH

" HVFUSVIRQ
/ HG E\ % RQG-6WP. D DQG=YDQGLLL 1Q SDIWPHUKIS ZIW ;- $38$6 81$- 6 $6 1$3 * KDQD DQG* KDQD 65+5
$@DQFH : DNDNRWKDZ DV DGDSWG.DQG GHIYHUIHG DV 0 H 6RP.ER-1Q-1-RYHPEHU 7KHM.-GD.FRXUH EGIGHC

QTXIY %DVHG 6WHW 5HGXPIRQ FUHDWVW DQG P IOGIX@HWA HUIDILQ) ~ SDUAASDQW  DGROMAHOWI LY @1IQU
ZIW +9 DIHV DQG  IHP DBIVF{ Z RUNHW DIHV

7KHRWIQDO  VHWRQ FXWEXOP Z DV IHVKDSHG QR D | LYH E®RFN P RGX@UIRWP DWV$ FRP SDOIRQ DRAYW. NRXLOD
ZDV IHYMHG DQG WH 0 H 6RP ER QDP H DQG YIVXDOIGHOWN Z HH FR RHDMG VR HQUXUH FXOXUDOUHBYDQRH DQC
RZ QHUKIS 7ZR SDID@OFRQMNMMDP V ZHH RIIHHG  1RU H DP S®I-9RG-IRUVHZRINHY DG 6H DX
SHOMRQWKISV IRU\RXQJ ZRP HQ  DQG VHWIRQV Z HH DGDSWG LQ UHDOWP HIRUMMDR, DG @QIXDIH. GHHHORH
WIRXJK GMXWIRQ DQG QRQ Z UWHMQ P HWRGV HJ GUZ 1Q) ( DFK SDUARSDQWUHAHYHG.D 0 H 6RP ER -RXUQDOZ VK
DIILP 1QJ SKUDVHVDQG i P ER® VR UH.QIRUAH VHD Z RUA DQG HQFRXUDI H FRQAOXHG SUDPWEH

/ HWRQV/ HDUDHG

0O H 6RPER SWRYHG KLIK® DFFHSVEE®! DQG LHBIYDQW Z W IXUMHU : DNDNRWKD HQKDQRHP HOQW HQDEGIG E\
FRADERUIDWYH P XGKFRXQW! | DAMIMRQ DQG H FKDQIH 0 HGVIMRQ Z DV SDUAEXOUD YDXHG FUHDAWYW LOFRUSRUDMC
GUXP P 1QJ  DQG VBIRUHG FROWIQAZ DV DGGHG IRUVH Z RUNHY/ 3 DUARLSDQW DSSUHADMG WH VDIH H SUAWMYH VSDR
DQG SIDPWFDOVRRY |RUVHD IQTXILY ) DAMAMRYY | RXQG WDWGDI® EUHLQIV [P SUIRYHG FROWIQAGHIYHY DQG SDAQJ
7KH SHAUGG G LE®I P RGHOHQDE®IG H I HARYH HQJDIHP HQAWDRLRW GLYHUH JLIRXSV &UMFD® @FDOMQI WH P RGH
IRU* KDQDIDQ FXOXDO @UXMAE DQG VRADOFROWM W IDIHUWDQ IHSTADWQ) WH =P EDEZ HDQ YHUARQ Z DV NH\
VR RZ QHUKILS DQG P SDFW

1 H WBWIS V.

YXIGIQ) RQ WH SIBRWVXFRHW SDURHLY DUH GHYHEBSLQI D WUHH \ HDUSWRIWDP P HVR H SDQG 0 H6RP ER 1Q * KDQD
IOF(GIQI WDIQIQU. GRFDOI DADMMRYY  [OMIDWRQ Z W H DRI VXSSRUMA VWP V DQG LHILQIQI WH P RGHO ) XUMH.
DQDOMYIV-XQGHZ D VR IXIGHWLY | XWWH YHMRQ  7KH *KDQD DGDSVIMRQ RI1HW D VFDDE®! P RGHOIRU DGGLHWMQ)
QMDDOMIP D HOHZ KHH JURXQGHG LQ FR FUHDWRQ FX@MLDOHBIYDORH DQG SHHUBGDGHUKIS
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/HAWRQV ILRP VKH $GDSVIDVIRQ DQG ' HQyHU RI : DNDNRWKD —DP : RUK W 3HHU/ HG ~QVIAUQDO 6VIJP L
3LWRIWDP P HIQ. LID@ 5Z DQGD

1 0DQ ) 1IZRZHIXVD % 1LMRONKU{ 3* & XD 6 -QIDEWH1/ ) HUYV) WQRH/'5 6KXP EDU ( * ZHQ lu 7
' RQURU9 Dl< ( &UKDQ=' 1 &KHDMWIK<: $GEWK

YDFNJ LRXQG

7KH : DNDNRVKD SHHU®IG SLIRIWDP P H FR ®IG E\ =YDQGILL DOG % RQG 6WIP D /DGGUHWHY IOWMLQDOVA P/D DP RQJ
DGROMAHW DQG \ RXQJ SHRS®I QI Z W +-9  3IRQHHUHG LQ =P EDEZ H WH [/ GD\ UHVIGHOWDCFRXW/H Z/ DV DGDSWIC
DQG GHIYHIHG 1Q . LIDR5ZDQGD VBUHAY)  &RP P XQIW $GRBMAHQAT HDW HOWBXSSRUMY/ &$76° 1LRP - UHDP.
9IE@MIH WRFXVHG RQ EXIGIQJ VHD DZ DIHQHW | RAMUQ) UHVIAHQRH DQG LHEXAQJ VWP D WIURXJK. D VIWKPMUHG DQC
IQMDPRYH FXULEXO(P  LOFRUSRUDWRIFUHDWYH DRRYWHY P 1QGI X@HAW BQG SHHUH, FKDQIH

" HVFUSVIRQ
$ GLYHOH WDPILRP =IP EDEZH 5ZDQGD DQG +HDQG | DAMMMG WH SURIWDP PH ZIW* KDQDIDQ SDUAASDQA
MIQIQJ DV SDUARI D SHHUH FKDQIH $ PAYMAY LOFOXGHS P HBWIMRO RUAM@R) P XVF_DOG (RBISM. VXSSRUMG E\
JURXS GIVAXWIRQV DOG NRXUQDOQ]... 7KH FXUWEXOP  Z DV/GHIYHHG 10 DY LOFMYH FROW] MDD UHBIYDQWP DQOHL
Z W GDIO HYDXDARQY XVHG MR DEMWADQG P SLIRYH FROWQWO UHDORR-H . H TEDIHY VXFK DV PXVIE LOW IDARQ
VBIRUHG JURXS M) HV DQGVWKAMUHG VHVMRQV FUHDWAG D VDIHVSDFH IRUHP-RWRQDOK DUQJ DOGVHD LH BPARQ

| HARQV/ HDUDHG

3 DUAASDQW UHSRUMG KL K. HQJ DI HPHOWDQG HOKDQRHG VHD. DZ- DHQHV- ~QWADPAYH-DRAYMN. VXK DV VRQUZ UMQJ
DQG WRU WA Z HUH SDUAEX@UD HITHPWYH 1O | RUMUIQ) RSHQQHW DQG SHHUFRQQHAURQ * DI® HYDXDARQY HODE®K
WP HO DGDSVMRQV ZKIBI ®FDO PRGUIFDMRQV  VXFK DV JURXSIQU™ SDUAASDON B\ OQIXDIH™ IP-SURYHC
FRP P XQIFDMRQ DQG IQFOMYIW  &KDBIQIHV LOFOX(GHG WP H FROMDIQN &IMAFDOMWXHY DG WH QHHG | RU FBDUH
SHHVHWRQ EUHIQIV 5HRP P HQGDMRQV IQFOGHG HWQEIQI VHWIRQ GXUMRQV VWHQIWHQQ)  WDQUIMRC
VXSSRUN DQG LQFRUSRUDWQ) P RIH FX@XWDO HBP HQW VXFK DV (RFDOVRQIV-DQG-WDEMRODO CDOFH * KDQDILX
SDUAASDQW Z HUH DE®I VR GILHAD H SHUHQRH WH SLRILWDP P H DQG VR GDUD IWRP. W GHIYHU 1O 5Z DQGD\WRIQIRLP
I XVXUH DGDSVIMRQV

&RQFOMRQV 1 H WISV
7KH HYDO(DARQ GHP RQVADWG WH SURIWDP P HV HITHPRYHQHW 1Q LHGXAQI VWP D DQG | RWMUQJ UHVIGHQFH DP RQJ

SDUAAISDQW ) HHGEDAN KDV IQRWP HG HIQHP HOW  LOFOGIQ) HQKDQAQJ FUHDWYH FRP SRQHQW  LOWAT LDAQ)
P XG\P HGID VRRY DQG DGDSWQJ WH FXUIEXOP | RUGLYHUH FXOMWDOFRQM W 7KH VXFRHW R © DNDNRWKD KLIK@I KW

W SRWIQWDA RUVFDDELON  7KH QH WSKDVH LQYROHG P SGP HQBMRQ LQ * KDQD Z IW VIBLERUHG DGR HOW HQUXUQ]
VXWILQDELON DQG ELRDGHUIP SDAW% SURUMIQI FROWOXRXV 1P SUIRYHP HOWWH SLRILDP P H DIP V VR \WHQIWIHC
SHHUFROQOHAMRQV.DQG |RMU FRP P XQIW UHMIHORH XGIP DWO FRQMEXWQ) R IHGXAQ) LOMQDOWP D DP RQJ
DGROMAHADQG \ RXQJ SHRS®I QU Z W +-9 RQ D MU HUVFD®I 1Q 5Z DQGD DQG HYHZ KHH
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7TRRVKIX®@ &R GHMIQLQJ D SRUMYH KHDAK LHVRXUFH | RUDGRGVFHOWRU/KRGROWEF SDVIHOW

7RIEL -RQHV{ 2@\ Q * OQQ{ (P P HW4 XDQQ{ 6LQHDG 5RRQH\ { &DLD 6FRWY 6KLLBA &DVH\ u * HUDUG )R] u
(DIQH % WQH<

%6F 6VKGHOWS' 7
3K WXGHQWG &6—

/| HAXUHU-$' 7
6HQLRU/ HAVKLHUS &6—

YDFNJLRXQG +HDOM QMDA LV WH DELOV VR DFFHW DQG XQGHUABQG KHDOK LQIRWPP DWRQ DQG DOR R X\t
IQRWP DMRQ DQG VHYIFHVIQ Z D\ V-WDWSIRP Rwi DQG P, DIQWIQ JRRGKHDOM DQG Z HOEHIQ) 2 UMRGROWAVVKDUL
KHDOK LQIRWP DARQ Z IW-DEROMAHQNSDAHQW VR VXSSRUAH | HPRYH VRRWEKWKIQI-GXUQ) RUMRGRQOAE WHDVP HQY
YXVKIQ) Z WK ELDRHV IV FKDOIQILQ) DQG-SRRUKY IIHOH 1P SDFW RQ WHUWHDR HOARXWRP-H DQG RUDOKHDOK ' §
VWP IE IHYIHZ IGHQWIHG WDWEXULHOWDSSURDAKHY DUH SUP/DU® GILHRWYH HP SKDVMQI WH UMNV.RI SRRU RUWD
K\ JIHQH GXUQ) WHDRP HQAUDWHUWDQ WH ELRDGHU-@QIHUWAP EHOHIWW. RQ KHDAOK DQG WH URGLRI WH SURIMMRC
VR SLRYIGH P RAYDWRQ DQG VHHN FRP-SADOFH Z WK IQUAKPARQV.

7KH DIP Rl WY UIHVHDURK Z DV \R H SGRUHWH SRWMQUWDOIRY SRVMYH KHDOK_DSSURDAKHV VR-IP.SURYH KRZKHDOK
IQRWP DMRQ LV VKDUHG R VXSSRUNVRWDOK\ JIHOH GXUQD WKLY, FDUH - SDWZ Dy 6HP. L\MWKPMUHG LOMYIHZ Y Z HF
FRQGXPMG Z W SDUARSDOW DIHG R XQGHUMIOG WH SDMHQWH, SHUHQRH DQG WHUP-RWDMRQ TR
VRRWEWKWKIQ) GXUQJ » RUMRGRQUE-WHDW HQWDQG WHP DWE. DQDOMY- Z DV FRQGXPMG 2 UIKRGROWF | FIQIFV
SURYIGHG WH UHVRXURHV BDIGW/DQG YIGHRV. WH FXULHOWD XVH VR VXSSRUARUDOKHDOK SLRP RURQ 1Q SUDPAEH DQG.L
FROMONDQDOMY Z DV FRQGXPMG

7KH REMPAYH Rl WLV UHVHDURK. SKDVH Z DV VR GHYH®S D QHZ. SDAHQWUHVRXUAH VR VXSSRUARWDOKHDOK, EHKDYIRXU!
GXUQI WKLY FDUH SDMZ D WDWY FR GHVIQHG Z W \ RXQJ SHRS®!'DQG 1QIRUP-HG-E\-HYIGHORH WHRU ™ DQG \ RXQ
SHRS®IV SHW/SHARYHY

0 HVKRGV 7KH UHVHDURK 11.QGIQIV Z HH FRADWG VR GHYH®S D SIRMPAEUH  96F * DSKIE' HVJQ 6WGHQW $' 7
SDUAASDWG 1Q  FRGHWIQ Z RINVKRSY DQG XVHG D GHMJIQ WIQNQI SUIRFHW R GHYHRS WH YIVXDOLGHOWN NH
P HWDJIQJ DQG FRQWQWRUD QHZ RUDCKHD®M UHVRXURH  7RRWKI X@1 RUDGROMFHMRUMRGRQAE SDWHQW

SHVXAQV -Q SIRILHW

" MFXWIRQ

L HVLIQ WIONQJ- FLHDWV DQ RSSRUMQIW VR HQKDQRH FDLH SDWZ D\ V DQG KHDOK @MIDR WURXIK D SDAHQWAHOWHG
IQMELVASIDDY SIRAHWRI, LOQRYDARQ FUHDWQ)  FUMFDCDSSIDIVDCDQG P SGP HQIMRQ HQIDILQ) SDWHQW DQG NH
WENHKRGHY 1Q WH SURFHM/“3RMYH KHDOK VAHQRH FDQ IQIRWP  KHDOK SURP RARQ UHVRXUAHV WDWVXSSRU
DXVRQRP \ DOG RHDW VX SSRUAYH HQYLLRQP HQW WDWHQKDQPH SRSXOMRQ KHDIK
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0 HDQLQIIXCBHFRIQMRQ  H] DP LQLQJ VIKHLP SDFWD P Lf HG P HVKRGY WXG\

$XVKRUW/-QIRLP DURQ ' HQMHO F. HODQ ) IRQD7IP P IQV  3DGWDIE- “XQQH 0 DIN: KW
) DEXQV Rl 1 XUMQJ DQGO IGZ LIHY  5&6-8 QYHMW RI 0 HGIFIQH DQG# HDOM, 6 FHQAHV
+HDGRI 6FKRRCRI 1 XUAQJ 0 IGZ LLIHY DQG + HDOK 6\ VWP V 8 QLYHOAW &RMUH ! XEDD 8 &'
&HOWH | RU3RVMYH + HDOK 6AHOPHV 5&86—

-QWRGXPIRQ

1 XUHV DQG P LGZ LYHV DUH LOKHIHQWD P RWYDIMG E\ WHUGUYH VR SURYIGH TXDOW FDIH KRZ HYHU WLV P RWDWRQ [\
RIWIQ KDP SHIHG E\ EXUQRXWDQG FRP SDMRQ IDWXH 6\l Z HOEHQJ 1Q KHDOMFDIH KDV UHFHYHGAQRUHDVHC
DWHOURQ LQ WH DIWLP D Rl &RYIG="0 DQDJHWY FDQ SO\ D LI QUIFDOWR®! LO FRXQMUQT WHVH IXHV E\ | FHDWQJ
D Z RUN HQYILRQP HOWWDWUAVIIQV DQG VXWEIQV Wl DQG P DIQUQV P RWYDWMRQ VR-GHOYHU TXDOWV. SHIRQ FHOWHC
FDUH 0 HDQUQIIXOUHRIQMRQ 05  SURIWDP-PHV DIH RQH VXFKWBDWI\._: KIBi DOHFGRBOHYIGHQRH 1Q ~tHDQC
VXJIJHWW 0 5 SURIWDP P HV KDYH'D SRVMH [P SDRARQ IQGLYIGXDY DQGRQ RU DQVOWRQDCFXOXH VR GDM WHUH KD\
EHHQ QR SUP'DUY LHVHDURK VR VX SSRUNINLY

$IPV 2 EMPIYHY

$ P 1| HG P HWRGVWYG\ - DP 1QQJ WHIP-SDPARI 0 5 SLRIWDP P VRO ZRIN HQIDIHP HQADOGKRSH LQ ROH KRVSIMD
UHJIRQ LQ+HDQG FRP P HOAHG IQ 7KH REMPAYH LY/ VR VXS SRUMMH HQFXOMUDARQRI 0 5 SURIWDP P HVDRIRW W
KRVSIMBOHIIRQ DQG VR VXSSRUNNMH RQIRIQUAHFRIQURQ R Hf FHIBIORH LQ QXUAQU DQG P IGZ LLHY

0 HVKRGV

3KDWH 2 QH Rl WH WG EHIDQ IQ 0D\ 1Q VWA Z W QHZ O IQARGXFHG 0 5 SIRIWDP P HV$StH DQG-SR\A
IQMUYHOWRQ RQIOH TXHARQQDILH P HDVXUQJ : ( DQG KRSH Z L@EH DGP LOMMUIHG

3KDVH VE R Z LOFRP P HQFH DIWU TXDQWMYH GOV DQDOVV._$ VHUHV. Rl RQH VR RQH IQMUYEZ V Z IGEH FRQGXPMC
Z W QXUHV DQG P IGZ LYHVZ RINQU 1Q VWV Z W Z HOHMBEQKHG 0 5"SLRILDP-P-HV- 7K1V Z 1@DHRUE WH RSSRUMQN
W H S&UH MXHY H STEDMG | UIRP WH TXDQWIMYH GDVD DQG J DUDHUWH SHUFHSWRQV Rl QXUHY DQG P IGZ IYHVRI W
IP SDAVRI WHO 5 SURIWDP P H LQ WHURW DQVMRQ

" IMFXWIRQ

ALY HOYIVDI HG WDWKLY UHVHDURK Z I@SURYIGH HP SIUFDOHYIGHQRH RI WH P SDPWRI 0 5 RQ QXWHV DQG P IGZ LYHV D\
Z HODV WHU SHFHSWRQV Rl 0 5 SIRIWDP P HV WXV SLRP RWQJ D SRMYH Z RINQJ HQYILRQP HQWDQG XGAP DMG
[P SLRYIQU SDWHQWADH -Q WH FROW] WRI D JBEDOQXUAQI DQG P IGZ LIHY VKRUBIH WHVH ILlQGIQUV P D\ VXSSRU
RWHU ( XURSHDQ KHDOMFDUH VHWQIV 1Q IDAMAWQI 05 DQG UHBIQIQ) HQIDIHG QXUHV DQG P IGZLYHV 7KHW
P HDVXUHP HQW VKRX@ SLRYIGH LOWI KW EH\ RQG WH TXDOWN Rl QXUHV DQG P 1GZ LYHV UHBIQHG IQR WH P LQGVHWRI
WRVHOXUMV-BQG P 1GZ LYHV DQG WHUI HHIQIV VIRZ DUBV WHUZ RN
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4 XDAVVIYH DQDO WY Rl VIKH FQQLFIDQ H SHUHQFH RI LIP SGIP HQVIQJ D SRUVIYH KHDOK LOUYHOVIRQ, $ %7 LOVR
FOQLFDOSDVIKZ D\ VIRU&68

-HQQUHU" RQQH®

YDFNJLRXQG &KURQIE 6SRQWQHRXV 8 VAFDUD &68 IV D SHIAMWOWMWNGQ FRQGIMRQ DWRADWMG Z W MIQUIFDQ
SK\ MFDODQG SVt FKR®BJIFDOEXUGHQ |RU SDHQW  $WHOQURQ %DVHG 7WDIQIQT / $9&7 / DQ H DP S®I RI 3RVIMYH “+ HDOK
QMUHMRQ 3+— VD P IQGX@HW IQIRWP HG DSSURDAK GHVLI QHG VR HQKDQFH DZ DUHQHW DQG VHD UHI XOMRQ Z W
SRWIQADCEHQH W | RUIQGLYIGXDY @QJ Z W &68

2 EMPVYHV 7R H S&UH FGRIADQV H SHUHQAHV R VXSSRUAQJ SDAHQWAKURXIK DQ RQEOH $%7 SIRIDP P H GHIYHAHC
QWK [P P XQR®J\ FIQIFV WHUYIHZ VRQ W [P SDRWIOWI UIDARQ DG VXWAQDELON

0 HKRGV &RQUXGBOW VSHADDAMUHI MADUY/-DOG OXUMY. ~  SDUARSDOW IQ VRO 0 ) ItRR 4IWK.P P XQRBI\
&MIFV Z KR Z HH LQYROHG IQ WHS$% SURILDP P H Z HUH [QYIWG VR SDUAASDM LQ VP LNAKPMUHG IQWUHZ V' 7KHW
Z HH FRQGXPMG RQ 0 LERVRIWZHDP V E\ WILG SDUN-P HEEFDOWNGHW-DQG WH GG UHV-DUFKHUL 7 WDQVEUISW Z HUF
SWHXGRQ\ P/l] HG H . SRUMG \R 1 9LYR-DAG WHQ DQDO] HG XVIQU UH B tYH \WWHP-DWF DQDOWY- 7KLY P HMRGRI DQDOWY
Z DVVHBPWG | RUIW | ®f LELON-WDQUSDUHQR DQG DD QP HOWEZ IV WH VMG V. LQMUS UHVIVRYH DIP V/

SHVXAV 61 | .QDOWHP HV Z HH.GHYHBRSHG HDFK UHSUHVHQWQ) D GMAQPWDVSHRARI. FTQIAIDQV XQGHUMBQGIQIV RI
&68 WHW DQG. SV FKRVRADO FDWH ( DAK-WHP H ZDV FODW® GHIQHG ZIW VXSSRUMQ [CXVADWYH TXRW

DFFRP SDQHG E\  WPHWEP SV DQG-DORQ\ P MHG IGHOWIFLY. 6\WHW- Z DV IGHOWIHG-DV-S@\QJ..D NH '\ HWXQGHU
UHFRIQIVHG LR®! 1Q WH SDUHOWH SHUHORH RI &68 WDWFIRIFIDQV FRQVGHULQ WHUP DQDIHP HQASDQ -Q DEGIMRQ
Vi VWP IE EDULIHY FXUHQWD SUHYHOWSDWHQW I LURP. J HMQJ. RSWP DOSVA FKRVRADCFDUH

&RQFOMRQ -Q FROFOMRQ WLV WXG HP SKDM] HV WH XOP-HWBM FIKRVRADOQHHGV Rl &68 SDAWHQW DQG WH RXAD
WRGI R VWHW 1Q WHUGIVHDVH H SHUHQRH ) XUKHP RUH IMZ DV HYLGHQUIKDAP- RUH VAMXEWUHG A AWMP V/ DUH UHTXILHC
W GHIYHU RQIIWXGIQDOFDIH IRU R FIFDOFKWRQIE FRQGIMRQV @N\H &68  Z IW+DQ. XQGHUUHRIQMHG. SFKR®JILIFD
FRP SROHQW7KH$% SLRJIWDP Z DV YIHZ HG E\ FIQIADQV DV D | HOVE®! DQG YDXXDE®! DEGIMRQ VR KRDME &68 FDUH
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SWRFHWMQJ “WXHV YHOHDVK VKH 6XUDFH $Q H S®RIDMRQ Rl [LUMMP H FRDFKIQJ I|RU SHRS®1 Z MK SDW
DGYHUWMW D5H @ LYH 7KHP DVIF $ QDOMVYV RI &@HQW / LYHG ( [ SHUHQFH

$XVKRW /HDG . DM ADWQIVRQ 5&6— tHDQG ' U7ID0 RIQ 8 QYHMW RI 5HDGIQI ( QI@QG

-QWRGXPVIRQ
© W UMQI IOAGHQAH Rl DGYHUW  KHDOMFDUH i MP V DUH RYHURDGHG  3HRS®! WLQ VR FRDFKIQ) [RU VXSSRW
+RZ HYHU FRDFKHV DUH QRAWWSLEDE WOIQHG |RUWILY VAHQDUR  7KHUH I D SUHWMQ) HWKIEDOUHVSROVELDN \R H S&U
KRZ VXFK H SHUHQRHV VKDSH FRDFKIQU RXWRP HV 7KLY WXG\ / DGGUHWHY D VI QUIEDQAIDS E\ IRUHILRXQGIQU W
FOIHQW YRIFH UH GFWQJ WDXP D LQIRWP HG SUQAS®N WDWSURUMIH @YHG H SHUHQRH

0 HKRG
3DUAASDQW Q Z IW-SDVDGYHUAW DQG QR SURUFRDFKIQU H SHUHQRH HDRK UHRFLYHG VE R FRDFKIQI AVHWRQV
4 XDODWH GDB FROFMG YID SRAWHMRQ-VHP EVIKFXUHG IQMIMEZ V. Q SHO[YH 7KHP.DAE $QDOM

JHQHIDWG WHP HV | RUDQDOWV

5 HVXQV
7ZR0O DAMUZKHR HVZ HH IGHONIHG  6HQVMMW VR &RDFK 94-KDYIRXW/ Z MK VXERUEQDM WHP BV 2 Q WHBDP +
. DYHBIQIW DQG 2 XWRI 6\ QF SLRFHMQU “WXHV YHOHD WH 6XUDRH Z W VXERUEIQDW WHP HV--2 SHC
" VFRVXUH R 3DWS GYHUMW  DQG™. HHSIQ) WH 3DV IGGHQ

7KH SDUARSDQAYRIEH Rl WIVAAXG VXJJ HAVWDASHRS®! Z M SDVADGYHUMW P D\ EH SDUAEX@UD VHOMMYH R FRDFK
EHKDYIRXW/ DI I HAAMQ-TXDONV DQG HIHPAYHOHWRI WH FRDFKIQ) UHDMROWKIS

' HVSIW EHLQU LOYIWG VR FRDFK RQ GDI VR GD\ IWXHV P DQ\ GHVFUEHG VP XOBQHRXVD SUIRFHWMQI WHUSDWERP-
IRXQG IWEHQH LELDOVR GHFOWH WLV VR WH FRDFK  RWHLY. NHSWIWKIGGHD XV WH FROFKIQT VR VHD DXWRU WHL
UHRYHU Z IW D FBDURUHQMRQ VRZ DUGV VENQ) AMSVVRZ DUBY OMQ) EHWAU

&RQFOMRQV

&RDFKHV P D\ EHQHIWILRP  VAHQIWHQIQ) W@ 1Q WA IQJ FD®  DQG QRQ GILHARYH DQG EHQJ SUHSDUHG VR KDL
DGYHUW WRUHV LQ WH FRDFKIQJ LRRP : HUHFRP P HQG GUDZ IQJ ILRP HIMBEQUKHG IHEBV VXK DV 7UDXP D -QIRWP HC
3WDPAMAHY D QRQ SDWR®JIIMQJ DSSURDAK UHFRIQIMQJ WDXP DV SHYDMYH [P SDRW 3R®YDJIDODQG 6RP DWE 7KHRUH)
ERG\ EDVHG P RGHY @ONQJ VDIHW HP RURQ DQG FR LHJXOMRQ  DQG H SDQGIQJ WH WRBI Rl ([ SHIWERP SDQIRC
IRWMUQJ DIHQR DQG SRWMDXP DAE JURZ WK
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3DVHQW  3XEQ@F -QYRO'HP HQW 33— VR GHYH®S | RUIHWMVEDVHG FDLH SLRVRFRYY | RU DGRGMFHOW LOQ SV FKLDVULE
FDUH 1Q AHDQG

$XVKRW /HDG . DM UUDWQIVRQ 5&6— +HDQG ' U( MIOH %8 UH 5&6—LHDQG 3R ' U0 DU/ &ODUNH 8 &' tHDQG
6XSHYDMRU 3— 3Rl -ROQW %XUNH 5&6—LHDQG

-QWRGXPRQ 5HVHDUFK 4 XHWIRQ

) RUWVWEDVHG LOMYHQARQY KDYH GHP RQUADWG I QUIFDQWSLRP, IVH |RULP SLRYIQJ \ RXW P HQBOKHDOK \ HAQMBI 1Y
NQRZ Q DERXWKRZ \VXFK. LQMUYHOWRQV FDQ EH VDIH® DQG H I HAYHD DGESWG | RUDGROMAHQW 1Q S FKIDME FDUH
7KLV WG\ GHVRUEHV D VAKPXUHG 3 DWHQADQG 3XETE -QYROHP HQW 33~ SURMPMR FR GAVIQ D IRIMEDWG FDU
SIRRFRO JXIGDQFH ERRNBW IRU P HQWOKHDOK. SURIHWMRQDY 33— \WH JRG \WIQGDUG | RU'SDUARSDWYH' LHVHDURK
HOVXUHV IQMUHOMRQV DIH FR GHVIOHG Z W IDWHU WDQ |RU WRVH-WH AVHUH (P.EHGGQ) @/HG H SHUHQR
WURXIKRXWWH SURFHW-HOKDQRHV DFFHSVBEIOW \VDIHIXDUGY SXEQE YDOH DOG-SURGXAHV IHDME®! VDIH DQC
VXWLQDE®! RXVWRP-HV 1Q VK P HQWBOKHDOM: FDLH

0 HKRGV

$ SDUAASDRY TXDOMWH DQG_PA[HG P HMRGY HWDUK GHWIQ IOYROHV F - “SXIBRVYHD \DP-SGIG DGX(
WINHKRGHY IOFXGIQ) P HQWBOKHDOK  SURIHVMRQDY... 1 DP L@V FDUHU/- | RUAWAY/ _ SPHQWDGYRFDWAV. DQG YILMIX
UDOV 95 H SHWW $@SDUARSDWM 1Q ZRUNWKRSY LQGYIGXDOIOWMNMHZ YV DQG"RQIH VXU DV 1V FREGBFMG
SVHXGRQ\ P IMHG DQG VHRXUHD WRUHG XQGHU* ' 35 3DUARSDQW FRAMERUDWM DERQIMGH UHVHDUAKHLY VR DADOVH DX
YDIGDWM | LQGIQIV.

5 HVXQV

7KH WXG\ Z L@IHQHDW D FR SURGXAHG ) RUAWW/DVHG &DUH 3URVRFRO D LD WS UDPAFDOI XIGHERRN TRUSURIFVWIRQDG
GHDYHUQJ IRIHAVAEDVHG WHUIDSHXWE DPAYMEY Z I DGRONFHQN IQ S FKIDME FDUH . H RXVBXW._Z O LOFO(GH
UHRP P HQGDARQV RQ VDIHW W 11Q)  FRQOADIQGIFDMRQV HQYILROP HQWODGDSVIMRQY P HOVXUHP HQWDSSURDFKHY
DQG 95 LOWIUDMRQ RSSRUMQIWHY

&RQFOMRQV ' VFXWIRQ

7KLY 33— SIRWPWSLRYIGHY WH [ LUMFREERWDAYHD GHYHBRSHG 1LDP HZ RN |RU I RIMVWEDVHG DGRONMFHQOWS\A FKIDWAE
FDUH 1Q AHDQG 98 HP EHGGIQ) @YHG DQG SURIHWIRQDOH] SHUAH DAMH GHMIQ WIH WH WXG\ DIP V \R HQKDQR
IXVMUH [QMUYHQURQ LHBIYDQRH UHGXPH UHVHDURK Z DM DQGLQIRWP D SIRWAXG, Z IWIQWH (8 IXQGHG ) RUAMIV<RX\
SWRIWDP P H
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+RZ VFKRRODUN DRPYIMHV DITHRW\A RXQJ SHRS®HV Z HEEHIQJ DQG Z KDWP DNHV VKHVH DRIYIVIHV Z RUIN $
WHYLIHZ Rl WIHVHDURK

/ RXIVH) RRW/

<RXQJ SHRSGIV KHDOM DQG Z HEHQJ DWH D JREDOSURUW DQG VIKRRY S@ DQ 1P SRUBQWURG 1Q SLRYIGIQJ
VXSSRUN7DNQI SDUAIQ DUV DRRYIWHY DVWHKRRO @NH P XME GUDP/D DQG YWXDCDWV P D\ KHS 1P SIRYH Z HBEHQ]

EXVWMLY SRWQWDAY QRWDA D\ V UIHRIQMVHG

7KLV IHYIHZ  ®RRNHG DAUHVHDURK. RQ VAKRROEDVHG DUV DRWYMHY DQG KRZ WH( DI HAA RXQJ SHRS®IV/Z HEBHQ) :  +
VHDURKHG WUHH UHVHDUK. GDVBEDVHY DQG UHYIHZ HG RYHUD WRX\VDQG WXGHY QWHHQG  MXGIHVP HARXURIMID
7KH 11QGIQIV \KRZ HG WDWDUN.-DPWYYEN 1Q VFKRRY. FDQ KDYH 'SRVMYH HIHAW RQ/Z HEHQ) WURXIK KU
IQMUFRQQHAMG SDIMZ DLV 1P SLRYHG TXDDV Rl DMWQURQ \ RXQJ SHRSGIV GHYHBRSIQI DZ DUHQHW.RI WHPAHOHY I
UHOMRQ VR RWHLY DG WH Z RUTS DQG D \MAHQIWHOHG VHOVH RI VHD

7KH UIHYIHZ DOR IGHOWIHG WUHH HBP HOW Z IWKIQ DUV DRAVIHY WDWHQDE®! WHVH SRVIMYH RXWRP _HV \WH EUHDGW
R WSHV RI' HQIDIHP HOWWH DUV-RITHU WH WHHOMRQWKISV IRWP HG WURXIK DUV EDVHG. HQIDIHP HQW DQG W+
RSSRUMQWAHV |RU AHDWNW.-DQG VHD H SIHWRQ 6FKRRY DIH XQITXHO SRUMROHG VR UHDFK D@\ RXQJ SHRSE®!
P DNQJ WHP  IGHDOMHMOQJV | RUXQLYHU/DQZ HEEHQI VXSSRUNV

7KLY UHVHDURK KLIKQIKW WH [P SRUBQRH_RI-EUQILQ) VRIHWHU-DONV HGXFDARQ DQG KHDOKM [0 RXU- DSSURDFK Vi
VXSSRUMY \ RXQJ SHRS®! 7KH [P STFDWRQV.H{ WIQG EF\ ROG LQGLYIGXDOFDWRRP VR HGXFDMRQ.DQG KHDOM. SRIR
% UHFRIQJLQI WH DUV DV D YMBOFRP SRQHQAR!I DGRBMFHQAZ HEEHQ) Z H FDQ FUHDM P RUH VXSSRUAYH “KROME
HGXFDMRQDCHQYILRQP. HQW WDWDOXH WH Z KR®I\ RXQJ SHVRQ
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&RW DQG ([ SHUHQFHVRI * UHHQ 3UHVFUSVIRQV $ 6FRSLQJ 5HYLHZ
%4 DQIVDY . DBGMVD

$IPV : W FKWRQFE GIMDWHY DQG VHGHOWU QHWGN RQ WH UWH *AHHQ 3UHVAUSMRYY * 5[ RIIHU D QRQ
SKDUP DFHXWEDO DSSWRDFK \R [P SLRYIQI KHDOM WWURXJK QDWUH EDVHG DPMMEV 7KLY WHYIHZ H SRUHV W
DWRADMG FRW DQG H SHUHQFHV RI WRWH QMDA Z W * 5[ SURIWDP P HY' Z W/ P STFDARQV. |RU AHDQG\
KHDOMFDLH i VWP

0 HVKRGV DQG 5HVXQV 7KLY IHYIHZ |RQRZ HG 35-60 $ JXIGHIDHV XMQJ &-1$+/ 8P DWA O (* /4 (© &1$+/ 300
ZIW ) X@7THW$3$ 3VMF1)2  +HDOM 9%XMOHW (@M / IEWDY  -QIRWP DARQ 6FHOAH /. 7HRKQR®J\ $EVDRW. DQC
BFRSXV GDEEDVHY -QUD® SDSHY/ ZHH IGHONIHG DQG. ~Z HH IQFOGHGAQ WY IHVIHZ  “\MQFOGHG RQS
( Q@K SDSHY WDW RFXVHG RQ FRWSHURHSVMRQV DQG SLRFHWHVAXUWRXQEIQ] * 5[+#5[ SURIWDP.P HV.Z HH IRXQC
VR EH FRVAH [ HPAYHZ WK EHQH IW LOFOX(GLQI-IQRHDVHG SK\ IFDODPAYW- FKLRQLE GVHDVH P DRDIHP HQWDQG Z HIK
FROWRO 6VBNHKRGHLY KLI KD KWAG WWH SRWIQWDA RUFRP. P XQIW FRQOHPARQ DQG ARW VHRRUFRMERDMRQ 3 DWHQ
UHSRUMG HQW\ LQJ WH.SURILDP P H Z KIB! P SIRYIQJ WHU SK\ MFDORQG. P HQBOKHDOK, EXWIDFHG EDUIHY O\

WDQVSRUAMRQ DQG WP H FROWDIOW 5 HHUHWY HP SKDVWHG @P- WG WDIQLQJ - UHVRXUAHY: DQG FRQVXGIMRQ WP H-D\
REVRFGNV
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$ EVWUDFW &X@QDU QXWIMRQ LOVHUYHQMRQV IRU VIKRVH QYLQJ Z WK DQG EFVROG FDQRHU DQG VKHLU VXSSRU
QHVE RNV $ A WIHP DVIE LHYLHZ

0 JQD6KIKIG /IQD$BEXWHQL . I[aDQ: DOK /DXW. HOYHU 0 DUQD-J®MDV &DQV

5&6-6FKRRCRI 0 HGIAQH

5&6-/ LIELDY

$78 ' HSDUR HOWR! + HDOK DQG 1 XWMRQDOEAHQAHY
5&6—&HQAH | RU3RVMYH + HDOM 6FHQRHV

-QWRGXPVRQ

$GYDORHV 1Q FDQRHU WHDW HOWKDYH TP SURYHG VXULYDOUDWAY. KRZ HYHU. VXOMYRY/ FDQ RIWIQ H SHUHQRH. P DRl
FKDQUHV 1Q GIHVZY KDEMW DQG TXDOW Rl @H 0 DQ\ WXV AMHHN HYIGHQFH EDVHG - IQGIMIGKDDVMHG  DQG - SUDPAFD
QXWIMRQDODGYLFH - &X@DY QXWIMRQ LOWMWHMRQY DUH P, RUH I HARYH-WDQ HGXFDARQ DEROH EHFDX\VH WH P HUF
OXWMRQ NQRZGBIGIH Z W SIDPIFDOFRRNQ) W@  3DUAASDQVAKRZ P’ SLRYHG “GIHWDQG P HDOSOQQQI DL
VWHQI WHQHE VRADOFRQOHPARQY 7KLY WXG. DIP.VARUHYIEZ WiH FROWIQADQG KHDOK LHDWG RXWRP HY RIEX@RDU
QXWMRQ LQMIYHMROV | RUMRVH QMQI"Z W DQG EH RQG FDQRHLY DQG WHLUVXSSRUADHVE RUNY

0 HWKRGV

)RBZIQ) &RAKIDOH DQG 35-60-8" JXIGHIDHV LDQGRP IVHG - DOG- QRQUDQGRP-MHG. WIDY SXEQAKHG “TLRP

RQZ DBV 1Q WH (QIQK GQIXDIH |HDWUQI-D'FXADY FRPSRQHOW DQG VLI HWQJ FDQRHU SDAEQW WXUYLYRY/ DX
WHUVXSSRUNV Z HHIQFXGHG 7KH5R% DQE52%16 9 \RRO-ZHHXVHG VR DWHW-EIDV... DI H WDPARQ Z D\
SHURWP HGRQO LELRVRIW [ FHO1 DUDWYH GDVd DODOWY Z DV SHURLP HG

5 HVXQV

1 IQHWHQ LHSRUV  HIKWHQ WXGLHY HIKWUDQGRP IMHG WIQ.QRQ LDQGRP MHG Z HUH LOFOXGHG Z W P DQ\ | RFXVQY
RQ EUHDWVFDQRHU 7Z R WXGIHV LQFOXGHG FDUHILYHW (LI KWHQ XGIFV FRP- ELQHG QXWIMRQ HEXFDVRQ Z WK FX@DU
DRV -QFOXGHG RXWRP HV Z HH QXWIMRQDOIQWINH DOWURSRP HWIFY @ERWDVRL SV FKRVRADO DQG. TXDOMYH
Z M VLI QULFEDQAUHVX OV | RUQXWIMRQDOQWNH DQWIRSRP HWIEY DQG TXDOYH RXWRP-HV [Q SDUAEX@U 4 XDOAMNF
VIMGIHV VKRZ HG WDWSDUAASDQW DSSUHADWG WH JIRXS VXSSRUVEXWGHVLHG P RUH LOWMDPWYH DQG VBLERUAC
IQMIYHMRQV $QWURSRP HME RXWRP HV ZHH WJQUIFEDQWIQ WXGIHY ZKIFK LQFOXGHG SK\MIFDO DPAMW 1 F
Gl HHQAHY Z HH QRWG EHVE HHQ GIHWIVSH GHIYHU P RGH GXUDMRQ SDAHQWDQG SXETF LQYROHP HOWRUEHKDYIRX!
FKDQUH WRKQITXHV 0 DQ\ WXGLHV KDG D KLIK ELDV UWN GXH R SRIMQUWDOFRQI RXQGIQI DQG WH XVH R VHD UHSRUMC
RXWRP HP HDVXUHV

&RQFOXMMRQ

SXTODY OXWMRQ [QMIYHMRQV EHQH IMSHRS®! @MQJ Z WK DQG EH RQG FDQFHUE) P SIRYLQJ GIHADQG RWHUKHD®K
RXVWRP-HV..) XW{UH [QMYHQURQV VKRX@ LOFOXGH @UIHU VDP S®I V] HV WEBQGDUGIVHG RXWRP H P HDVXUHV &Z HUHC
ELDVUWN D SK\ VIEDCOPAYIW-FRP- SRQHOW RUDQWIRSRP HWF JRDY DQG EH P RUH LOWDPWYH DQG VIBERUHG VR SDAHQ

QHHGV \R HOKDOQRH HLLEDR

) XQGLQJ 7KLY SIRMPWZ DV VXSSRUMG E\ WH 5&6—5 HVHDURK 6XP P HU6FKRRC LDQW
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([ SRUQJ VIKH LR®I RI VKH ERG\ LQ WDXP D EUGILQJ LQVAGLVALSAODU. LOVLI KW

$XVKRU 6DWD + LWFKRW
&HQWH | RU3RVWYH + HDOW 6 FHHORHV 5&6-8 QYHUUW RI 0 HGIHOH  + HDOM 6HHOAHV ' XE@) ~AHDQG

-QWRGXPRQ

6FKROUD GHEDWI DERXWKRZ WDXP D VKRX@ EH GHILOHG 1V FROMQARXY SDUAEXOUD [Q WP V.RI KRZ R GHIOH Wk
WDXP DWE HYHQW: KB WH ' LDJQRWIE DQG 6VIMIMEDOO DQXDOIRU 0/HQWO IVRIGHY ' 60 4 FHQWHV. IW. GH LOIMRC
DURXQG Z MPHWQJ RUGILHA® H SHUHQAQU DQ HYHQWWDWMOQYROHG DRXDORUWUHDIMOQHG GHDW VHURXY IOMU R
WVH XDOYIRGIQFH VAKROW/ GMDIUHH RQ Z KHWHU WY DVSHRWRI MH GHIIQWRQ AKRX@ EH.Z IGHQHG QDURZ HG
HIP IQDWG RU P DIQWIQHG +RZ HYHU IQMUGMAS@DY . IOWKWILRP  WH 3ROYDIDO 7KHRU DQG WH 6RP DWE
([ SHUHQAQ) 6( EIRSK\MRRIIEDOP'RGHOR WDXP D P D RITHY GHHSHU XQGHUMIQEIQ) RIT WH.-SK\ MR®JIIFD

P HAKDQMWP V XQGHUDLQI WOXP D DQG SRMQUDALHVROMRQ VR P/ DQ /FRQITRWIQ IV GHEDWM

6( LGHQMIHV WDXP D DV D_GIWVMOPW SK\ MIR®JIIFDO LHVSRQWH' 1O WH DXVRQRP IE“QHIRXY M MP-. $16 | ZKHC
RYHZ KH® LQJ \i P SDWHAE VWHW LV VKXWGRZ. Q DQGWDSSHG FDXVQI-DXVRQRP [E G\ UHIXOMRQ -7UDXP D IV-GH LOHC
DV LRRWG IQ WH ERG  IDWHUWDQWH ELDIQ Z W i P S\RP. RBRI\ \AMP-P 1QJ1URP XQGHWDLQJ $1 6 CrVHIXOMRQ
7KLV P RGHOQHI DMV WH QHHG R GHILOH WH VSHALLEY RI-WH WDXP DME HYHQW ZKIFK KDV SURYHQ. FRQMOMRXY
VXEMPAYH DQG RSHQ VRFXOXDODQG WAMP [F EIDV | DQG IOWNMDG GHIQHV WDXP D B\ WIV-GAMORWSK\ IR®RJ IFD
UHVSRQWH 7KLY P RGHOLV FRURERWDMG E\ 397 Z KIEK KDV FRQWEXWG VR D-SDLDGLIP. \VKIWQ VRP DAEWHDS\ (€
KRZ WDXP D lVGHIOHG

-P SQFDVIRQV | RU3RVIMIVH + HD@K

$Q P STFDMRQ R WH VRP DWF SDWDGLIP 1V WDWD Z IGHUWDQIHRIPHYHOW P DU EH WDXP DIWAQU WDQ FXUHME
XQGHUAMRRG 7RIHWHU Z W WH DGGIMRQDOREVHUDURQ WDWVXEVB! VXE FOQIFDOP DQUHWIMRQV Rl WDXP. D H W
WDXP D P D\ EH P RUH SUHYDBIQWDQG [P SDRAXOLQ WH JHOHDOSRSXMMRQ WDQ SUHYIRXV® WRXIKW 6( RITHW [
FRUHVSRQGIQJ VRP DUE IQMUYHOWRQ WDWP D WHUH RUH KDYH KHDOK 1P STEDWRQV-IQ ERWE SV FKIDME DQG JHQHD
SRSXOMRQV WDWZ DUDQW | XUKHUUHVHDUK

3LRSRVHG WXG\

7KH DP R WH SIRSRHG WXG LIV \R H SBRUH WH FROMOMRQV R WLV QHZ SDIDGLIP E\ IQYHWAMDWQI W
SK\ IR®JIFDODQG SV FKRRILIFDOP SDRARI D VRP DUE IQMUYHOWRQ EDVHG RQ 6( DQG 397 RQ SDUARSDQW Z KR KDY
H SHUHQFHG HDUD WDXP D $ P L[ HG P HIRGV WXG\ Z L@®P HDVXUH SDUAASDQW KHDUWLDM YDUDELONV +59 [
ELRP DUNHUIRUQHUYRXV Vi WP UHIXOMRQ RYHUD VE R\ HDUSHURG TXDQWRMYH RQIWMGIQDOWMG DV Z HODV Wit
[P SDAARI WH LOMUYHQARQ RQ WHUH SHUHQFHRI Z HBEHQJ  TXDDAMYH XG\
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AW VXFK DQ HDM Z D\ VR EHKDSS\  $Q HYDOXXDVIRQ Rl 61QJ6\ QF $ &KRLIRU(YHU RQH/D FRP P XQIW MQILQJ
LQMDVIYH

(DIOH% WH 0 DUQD-JEMDV &DQVDQG 7WXG 0 HHKDQ

$ EVWDFW
7KHH IV JWRZ 1Q) IHFRIQMRQ Rl WH (R R MQILQJ 1Q HQKDOAQ) Z HEEHQ) DRRW SK\ MFDO SV FKR®JI LFDO DQC
VRADO GP HMRQV ) DOFRXWV ) IQQ ' DNQ HWDO 6LQIIQI/ SRR RWMV, FROWRGIG EUHDWIQD

FDUGIRYDVEX@U KHDOK [P P XQH IXQPURQ DQG SRUMYH HR RARQDOWIMAY  Z KIGH JURXS MQIIQ) ARVMLY EHBRQIIQ)
LGHQWV DQG VRADAQFOMRQ

61Q16\ QF DQ LOFOMYH FRP P XQW-FKRIUEDVHG DAD-68 $/ &DURZ HP HJIHG lQ IURP/ FRAERUDWYH GIVPX\WWMRQ
EHVE HHQ IW GILHAVRUDQGWH 9-68 $/ WDP  / DXQRKHG RQ &XOMUHA LIKW 61006\ QF Z DV GHVLIOHG DV/DQ RSHQ
QRQ DXGIMRQHG FKRIUWDWHQFRXUDI HY SDUARSPDURO WURXIK DIFFWIE®! LHSHORIWH KXP RXU.DOG D VMO Rl SO\
7TKIVVXG H SRUHG KRZ 61Q16VQOF FRQMEXWV R Z HEEHQJ / LOFOMRQ DQGFRP.P XQW HQBIHP HQW.

" DD Z HH J DWHUHG WILRXJIK GREXP-HOADQDOMY RI 968 $/ V ARP P XQW HQIDJHP HOAMMDMI\  GIVEXVMRQV. 2\
Wil DQG IQMUYEZ V Z I WH FKRLU GILHARU DFFRP_ SDQMAIDQG —+ FKRIUP-HPEHWY/ 7KHP DWF DODOMY IGHOWIHC
WUHHP DIQWHP HV L 7KH3LRIWDP P HDQG3HRS®! UHIGPAQY WH LOFONMYH HWRY DQG BDGHWKLS DSSURDAK L 7KF
( QYILRQP HQWKLI K@ KWRJ WH LR®I Rl WH EXIGIQ) GFDARQ - DQG DFFHWIEIDN-DQG. UL ( QIDIHP HQWFDSWUQD Wi
IP SDAARQ SDUARSDQW Z HEBEHLQJ DQG VHQVHRITFRP P XQW/

) LQAQIV VXIIHWWDW6LQIBN QF H HP S@IHV KRZ | IQIRWP DO FRP P XQW GUYHQ DUV SWRIWP P HV FDQ TRWML

FRQOHAMRQ SHURQDAJLWRZ W DQG Z HEEHQ) 61QU1LQJ VRIFVKHUI HOHIDWY SK\ IREI IFDODQG HP RURQDOV QFKLRQ,
WURXIK VKDUHG EUHDWIQ) LK\ WP  DQG UHVRQDQEH  Z KIFK, VXSSRUNV WKW HP SD\  DQG VRADOERQGIQ] 7K\

FROPIH W QFKLIRQ. XQGHWBIQV PRP HOW Rl SRVWWH. UWVRQDOFH ) LHGURNVRQ DQG  FROPWT
HIHWYHVHQRH  7DW /DXQD\ ' XQEDU SWIRP RWQJ R \ \RAQ LHBDVH-FD® DG FROOHRY 7KH SO\ IX(
SWIRFHW RUHQWMG DSSURDAK DOR HQDEGN H SHUHQFHV Rl I®Z  &MIN HOW-LKDOL VXSSRUAQJ.- GDLQIQY

RHDWYIW  DQG UHMIHOQRH

2 YHDO61QJ6\ QF GHP ROWADWAY WDWOFGMYH RHDWYH FRP P XQW SWRIWDP P HY FDQ P RYH SDUWASDOQW ILRP P

W ZH WDQVRP [Q) Z HEEHQ) WURXIK W QFKURQIVHG \VKDUHG H SHUHQRH DQG UHGH IQIQU Z KDAMP HDQV VR EHRQJ
VR GDUD DQG VR | BRXUMK VRIHWHU



5(6($5&+ 35(6(17$7,21
$UB75$ &76




5(6($5&+ 35(6(17$7,21
$UBT75$ &76

$ 6ROXWLRQ )RFXVHG ([SORUDWLRQ RI +HDOWKFDUH/:RUNHU :HOOEHLQJ
$EVWUDFW $LQH *DUYH\

-~ QWURGXBRQRWOYRRRYVSBIGD FWA)BHWUHYV SHFW®R QXYCH UV EDABISRIRMEKWO SQYGLYLD®
JURXBEHQWKHRW WWHFRJALVHWMPUHQDWEXL R KDMWDO UHDRBUN WIRIZ DURK L HY
RXWFRPHRXQGHD VR FIHR® VW U XVWWH\VRHDIFKD G DIPG GRSWL QRW N QRY W®XEH K
GLYHUURWUDGLWRRDDWDNYMDAIBK LY L OMIYHY®G H U L D@RER Q W H [FAHODALQJ  P-D/NKL
VWXIBNSORKRIB)SFDYXSSKHDOWERRDUHDNEQGHUVMRAAWPFRQFHSWXBDOQ¥EHIL\G
WKHLU XQLTXH ZRUNSODFH FRQWH[WV

OHWKR G ¥ LWX D O VWDMKEMRHS O R \6HRE0 X W RR RV 86 LQ FILS@M RELHR® V WU X IF SALWW M ¥
ZD\\RINQRZLEQ ¥ URW K UHW HUBWDYRVWKUYHYHDBRERXURW HU WANIWHPDS S L Q.0
ZULWWHGE DFRB)3WUDLQHYY VRKHIH V H DRUSIOR 2K BIH.0 O ERHQMN WZ R UN HDWQMGE K L
ZRUNHG/IRU WKHP

5HVXOM OLPLQOGLQHYHDLY HIPRQWH[W GHSRQEHEOWXD CRIZ B W OREIDQIW L F
LGHQWH[LWBMVQU'H QD Q® X S.SFPUHAK D Q L DRNG K DW KHR X.QGV H | B Q' &H.0 SDXE® X\R O X
IRFXVHG. SUDFWLFH %DUULHUV DQG HQDEOHUV RIL-WKLV ZD\ RI ZRUNLQJ

'"LVFXVVLKRRO OD.E R UBGMLNG RS RQ W H [ WXHD@HONIHINDE-HBLHI-Q-L VDIQRE) M V R X UWF KVR
VROXWLRQ SRIIDFWRIGHHPWD QL Q VIS R B W H D O W KRIUNHTUKLY H V HOE \GRH PRQ \L\A
KRZDOWHU @B WW H P RRIRIS-DUX® G H U V W. B GHD@MW B RV NEBHIO O E R BH GG DY.R.O X
IRFXVWW D QWU R X J WREIW YV H DJFRF OO X P.L SDW K XI/\R/Z DWW/ WD L QQEO KXZRYN'S
LPSURYHPWRBWQRWHXQLTRHHRW QGLYLBRBAVPXQLWLHRSKDVLYKQRBR U NDWQ
ZKDWDWWMWRZRUNHWKHPVHGROW W U X P\8 5 WRDWKRP/S O H.P.B.Q BH-Q U LE®VL J KWR
UDQG R P LARHIBN U RVOOHB®IWH U LLHID O ZR S8 S GL F DEQ GIHMYW R Q F HRMSWWAKS L ¥ R U.N QY1
UHFRQVLGHUDWLRQ Rl KRZ ZH UHVHDUFK UHODWH WR DQG VXSSRUW Zt
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+HDOLQJ :RUGV $ 5HYLHZ RQ WKH :HOOEHLQJ %HQHILWY RI XQJHRQV Dt

$QJHO +DUSHU
6XSHUYLVHG E\ 3URI -RODQWD %XUNH 5&6- DQG/'U 'HDQ OFGRQQHOO 6

'XQJHRRY@WDJIRQY LVWDEOH RVRSODDRAKLAKHORAW SURY VWHRG\ WHDHOOLW
DQSUREOMHPOYIZRURXIJKRKM V ' ' IDFHVAEJQLIVADLIWQGED \E X EE BG D QJ H WRXWH
LQWWKRFFXDRMWDPHKDWRZRYHBZDYURRM KVWLIBQ &DEHFRFZH G HDR FH S WO\BR
PDLQVW UNP® R QZIL WIKW QHP H U JLERIGR | UHV HDV¥KJ H V WLKIQN# D K D Y.HP RW L O®
SV\FKROREIHEOBOLWXUR G L SHHRGH MFRVW KR QH Y ZQ WIKXWL$P' DQ ®W KFHRJ Q L'\R
OHDUGLQIL F XDWHMNUSBIIRMV K'H  FRPP XQ LW L&HPR.JU D B KW AIF AK D 0.0 HZQ WAR F
LVROD®RRIPO | HVWE B A Q W.ODA Q#RAH Y i b1 V HDLLQFGLF B\ BI'W F D.@ | | HU V D IS D FIR
W K HW R R F L DIDQ & HW K HODUW.K-HOMCLYFHLE L W H UDRWXWHED W KH WRAKUU 18 QW H U QWX
EHQHIRWY  IRW[DP.SCH D\HUM HS R U WRSW R NPHE WKDHD OWRE LHR® Q- H F\ QEQ H D
H[SUH V WIKR@H Y.LUHNZS D IRAD E U R D.G KB MAKAWKL PW RX UW.K&'Y H VWYL KBIMOD W L RAW K

VWUHQXWRY ®HXURGLSRSNE L RQVL 0 DWUIRIMIH'S OID R AVIRRV WAHRW M DS D FIR
QHXURGLYHUVH SHRSOH

-XVWLQ /DLWL

<R X W K UHIDE WIUHR/Y LXGUHW KB M F'D W Q B D L RIEBUMGRK RARHOD YIHIAG Q- UH-O BQIBY |
UH V H DOV K&H Q WRIBIR V L W HD KW KH QLIEGIVQ WALL'L B G| ZFHIDADVE FK QRO O DPRIW DIWY K |
FHQWUGINOXKGLIKXKW UBWY BQEXU QRN WNKLYWXIB\SORVWEHOOEBHBABQYSUHIHU
IRUG LJLWDSS RQW H U Y HDFULRRENKW H D F K Q WUGHW-H.O DI G R Q G X-FOMMHIBW-L R/QD GEIL
<RXWKUWWBHHPEHUMDPLQVRUBWY WOWTFSD O RWMUDHOD E DIQERIW L W XGRIADGIE
K H D OMRKRTOKMLA/D VR O O REVHDGR F X\WU R X08Q @/ ZRR G HVARIQN V KW.EYS O R B H U L HIQGE H\8
DQG RO O D E R UDNWLH/MRIV H U Y H@W DMQ | L Q G L @ HW H DW K BAW DI D F "X E'V"W D DO DR
FKDOOHQHRPLQRR HS D UDREHD R\P AR Q/G L WLARELRQ W U R R VE\H WLH @R QW Q H U L\B H
IRG LJLEHDAE0 E MIRRIOYF O X 8§ WQIRDQYDJIJHPIBG®D Q@ H D U D EDIOHE H VREKHW D L O RIRHIC
XQLTXCHHPDQGYHVIHLQGLQUBQIRWKBHYHORSRH®RE® W H [ WDSCSQUMRS WsH. J L WHDADO E
LQWHUY HIRWLARYQWK U NIVFER Q &K L JKL JWMW AULWURDRIDGGUHVNRPOOR\P FRW G L WL
VXSSRUWLQJ HGXFDWRU ZHOOEHLQJ
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$ZDNHQLQUHDWUBHHVVIRKQRXILQGIXOQH \BWUDWBDWKZINR HOOEHL@IL JK
(GXFDWLRQ

$QQHWWH 6ZHHQH\ > B3URIHVVLRQDO 'RFWRUDWH 6FKRODU &3+6@

~QWURGXFWLRQ

&UHDWILWEWUHVVEHQWKRR S HW HQRE U H DWM LS BIH V KIDRQK $IR W H QWS IDROP RAHHD O E
2QH IWKAK D O O HQUIHNKHG X FD WU R QU D FSRHY LMY B U R'Y V@/HK G H.Q WRKS SR U WX\@ BW Y. H
WKHVNL®®WYRXIKBISSOLFRWLKRHE D U Q L0Q O'G IXIGD J BN W H DF KWVQU D WHIEHX V HIe
IRUPDO DQG LQIRUPDO ZD\V DQG.LV NQRZQ WR/SRVLWLYHO\ DIIHEW OHD

OHWKRGV

$ VAIVWHPDWYEBZVW DU URKSIXQOGHUVWEHERS DRW LQG IXOG D'J RIOF UH.D WILQKLLW
H G X F D W WR@® HEHW YORe'W H UBDWK D ER M HWH D U F KBHE® S8V \FKQIREFDGHBHDUERP S Q
L Q F O X @/IKQH 8 X F'D VEIDRADD E DAGHK\E-DWISRIY B ® U DHR UP DAHQ@WW'H L WEKIE D WALR®ID[Q
$XVWUDOXBRWIQRIH U RPXQOWRBHSWH P EHU7 KU HIH BHSR U WR@\W W H P BMNLIFHZQ
OHW®QDO\V3BL609XLEGHOZRBUNVHGILWKH “SDSHUN HUMHOH F/OHEE K HLHUW K RGR ¢
YDOLGLW\/DVVHVVHG XVLQJI 7KH &ULWLFDO $SSUDLVDO 6NLOOV &KHENOI

5HVXOWV
7KHWIZIDWLJQLKMNKHD/MMU R JIHQRMLVBL P WL P H |UDWIHR/S OBHFW L YD Q8 HYD V X U H RAHRQRIDK
LOWHIUWD QYW & RVWYWHW XGUHYHDWKBWQG IXGDIJRIXKLIKHGBGXFDWDR®RVLWLPHL
FUHDWLYLW\ DQG FUHDWLYH FRQILGHQFH

'LVFXVVLRQ

$ PLQGIX®SURDBK KHAOD VYV URRPE MH®D W K ZIRR Y H.U.F.R FELLGHID. VEIDYJHI-LWHKIXBU R P R
FUHDWLYWBIH V VLRV WEWW X GWHKMQ | R UP DQG IXPW L YZRMLHD/O XIHWW K HLRIQ B8 U RJUH
FUHDWNQRWO HGNHDQBRPSHWHQRFBIS'S O DH® U QIQEIUR IHV.V DB S O DF 3WH B RF D!
I[UDPHZRRIMLIJKHGXFD\DDRME L Q G IXHG D J RVR R GNIHW WEIH Q G LD\DZ DARIVW U X F WAKI
XVH Rl WKLV SHGDJRJLFDO DSSURDFK IRU FUHDWLYLW\ 5HVXOWV DOVR
8VLQULQGISI®GDJIJRRWE HY H O RBWMMIL HHS UH V\LIQR 8 D U KIDUBR W H Q7S DRJ U D PAHHV |
)XUWKHU UHVHDUFK LV QHHGHG RQ XQGHUVWDQGLQJ WKH LPSDFW IURP
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6WDUU\ (\HG DQG *URXQGHG 7KH %HQHILWYV RI 6WDUJD]JLQJ DQG 6N\VJID]
IDUUDWLYH 5HYLHZ

%UDQLVODY .DOHWDD +ROOROIDIMHD3IBXVYRRUHE

&HQWUH IRU 3RVLWLYH +HDOWK 6FLHQFHVN 5R\DO &ROOHJH Rl 6XUJHRQ\
&RQFRUGLD 8QLYHUVLW\ Rl (GPRQWRQ (GPRQWRQ $OEHUWD,  &DQDGD

~QWURGXFWLRQ
"HVSLWH UHSUHVHQWLQJ RQH RILKXPDQLW\/V ROGHVW UHODWLRQVKLSV
ZLWK WKH VN\ UHPDLQ ODUJHO\ XQGHUVWXGLHG  ORUHRYHU GXH WR OL
LQDFFHVVLEOH-WR PRVW SHRSOH YHU) IHZ SHRSOH HYHQ KDYH WKH RS
2Q0\ UHFHQWO\ KDV FRQWHPSRUDU\ UHVHDUEK-EHJXQ WR H[SORUH WKH
EHQHILWV'RI REVHUYLQJ WKH VN\ ERWK GXULQJ WKH'GD\DQG DW QLJKW
D OLQN EHWZHHQ FORXGVSRWWEQJ DQG FUHDWLYLW\ 7KLV QDUUDWLYH
RQ VWDUJD]LQJ DQG V.NYID]LQJ DFURVY GLYHUVH ILHOGV .LQFOXGLQJ Sk
DVWURQRPY OLWHUDWXUH DQG PHWHRURORJ\ . .WR HVWDEOLVK.D IRXQG
FROQWULEXWLRQV WR KHDOWK DQG/ ZHO OE HL QJ

OHWKRGYV

$ QDUUDWLYH UHYLHZ DSSURDFK ZLOO EH-XVHG WR LGHQWLI\ DQG FROG
OLWHUDWXGWYJLQYWH OLWHUDWXUH UHODWHG WR WKH KHDOWK DQG ZHO
VN\JD]LQJ 'DWDEDVHV VHDUFKHG ZLOO LQFOXGH &-1%$+/ 0("/=1(3VAE=Q
*RRJOH 6FKRODU 6HDUFK WHUPYV DQG OH6+ KHDGLQJYV ZLOO EH GHYHOR
DQG D UHVHDUFK OLEUDULDQ

5HVXOWYV
J)LQGLQJV DUH H[SHFWHG WR LQGLFDWH WKDW VN\ UHODWHG LQWHUYHQ
PLQGIXOQHVV PHGLWDWLRQ RU FORXGVSRWWLQJ VKRZ SURPLVLEQJ SRV
ZKLFK FDQ HQKDQFH LQGLYLGXDOV VHQVH RI DZH SUHVHQFH FUHDWLY
WUDQVFHQGHQFH DQG HPRWLRQDO ZHOOEHLQJ

'LVFXVVLRQ
$PLELVIKGDOW KRN ® KHOREXWGRIQRQFRPPXQLFIDEHDIFHRPIRYWRVW HIIBE
DFFHVVLEOH QDWXUH EDVHG LQWHUYHQWLRQV LV LQFUHDVLQJO\ YLWDC
UHVHDUFK LQWR VWDUJD]LQJ DQG VN\JD]LQJ PD\ SOD\ D NH\ UROH LQ U}
VXSSRUWLOJI*WKHLU PHQWDO KHDOWK DQG RYHUDOO ZHOOEHLQJ
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JURP &RPSOLDQFH WR 6HOI &RQFRUGDQFH $ 3RVLWLYH +HDOWK /HQV R(

&LDUD 6FRWWRQ@LROIHZWH %\UQH{
&HQWUH IRU 3RVLWLYH +HDOWK 6FLHQFHV 5&6~-
'"HSW RI '"HQWLVWU\ .LQJV &ROOHJH /RQGRQ

%DFNJURXQG

2 UWKR G RVQMADFVPW Q IVL J MW HIRAKE P S U R YWHQEIL W5HH S R U H B CBAIKQ FILQF O'K & BLQ JW
GHQWBOHRBEXQFWERQILGHQIKH HVIMHEHOE H LIGGIR O H V/DRIGIRW LY EWHKGHY S R
EHQHILWY EXW WKHLU PRWLYDWLRQ IRU RUDO KHDOWK LV OHVV.ZHOO F
0DL QW D LRIRIR U DKO J LH@NTUD P HIBVD FKDO OHRUMEROH VRHQYWR GBS QWL AU K
SUDFW LWL RIQHAYWW H P DMAIFHIZS R UMKHEBW X GE HV L JQHRE® S URRBGEKOI LH Q@VKS D W |
SRS X O DRMALSRCD VWKMIL VRN REUXVKDQBYKHRGHS UDFW L WA R QR UIPGHY LY DINQLRID!
FRPSOLDQFH RU DGKHUHQFH ZLWK KRPH FDUH.DGYLFH

7KHD LR IW KUW V HOADRW R H DIW@ RRX-QI'H RSIER XWK HPLRIW L Y DI WRR @ ® D-GBVX K [VQK E U
SDWKZD\ WRALQIRUP KRZ RUWKRGRQW LF/SURIHVVLRQDOV FDQ VXSSRUW

OHWKRG

6HPL VWUXEQ@WHH@IHHIAR QG X FALMAK SDUWLFLBDB®.V.. ZKRKDGHFHGROS O
RUWKRGWRQWDWBVIQWKH PRGHOI$SSUHFLDWILYIBDU W L F IUSD Q WRAWIGHL[S H ULt
DQ®RWLYDWRWER W K E U X K ILGHID W P HIKM.. Q W-H-UZ IHHIZB/L J- L WLHFERW® Q GV U D QA
YHUEDWLP

5HVXOWYV
7KHPDWQPOWGHWQWIRKEDGLYKHPBQ G VVRFLDMEVWK HPKM KHPENUBMROOR Z6/MH
&RQFR U G BIQFHRUW KHR RHL Q W H U Q1D.DXD P\R WE Y-DW. 2R/ 13 bR S.GH{S-O-RUNIQED W R
VXSSRUWHOBWLRQYKYRXURHVO R WIQQR U P DWH EWS SR URMUHIGH D O W:Kd O O E HE.RV'L
HPRWLRQV DVVRFLDWHG ZLWK RUDO KHDOWK EHKDYLRXUV

'LVFXVVLRQ

6HOI FRQF RRG/MDL Y DKDIRRB/U H Y L REXWHI[ S O R U BNGKRIU W K R G QWH. B DKW WX B S O R
WKHARQWLQRIPRWLYDWLRE[WHREPQUHIGO FWHA SO0 L DMFEGW H U QB D0 DWHHOG FRQF
EHKDYLRXQUWHUHVAWMHIRRYHWKLJIKQWH W®D X0 DMWARRD O X HEL G D QFIHLUPDWQ
DSSURWXQJHVWLQAR W LY D WMPR@ W L | D PHMEHHKEO D W IBRI@D & R Q F R U GI\QWRF L I W\
VXVWDLRDEIDM\SRYVLWMPRMWLBRQ&UW KR GRQRN HF V LFFOADHODW R H F R J @IOHX S S RALK
GXULQJ WKLV FDUH SDWKZD\ WR HQKDQFH KHDOWK RXWFRPHV DQG RYHL

&RQFOXVLROQ

7KLUHVHDRREGW U LBERAEHAR D GRR® F H S W X D R LY R WILWRIDYIKD! D ODADKBV K BI O L J Q PEHHOWZ
SRV LV HDHAM K H QF®I@ D\W LHHQWY 8 BB F WLIQA R U PZ.EP\)S U D F W L WFIDRQDHH U DWW K HLRJOBIR
PRWLYDWRUVDQG.SURYLGHUV WR SDUWQHUV LQ FDUH SDWKZD\V
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-QWHUVHRQWYRQUB@OO RNV KER HWWR 1+ -9D QG HQ G HIG HQ WARNVZ\D UGR V L WHHBO V@&
*OREDO +-9 7DUJHWYV

$XWKRUYV

'"HLUGIUKBKHD O OIKL &D Q G L GEHMMW R B RVW L+YHHD O6/F KH Q B R VD&ER O ORIIBEX U JH R QW H (
5&6-U 1DGLQHUUIMD QPAHH\R@®' LIPD (ODLBHJ Q&H QW BEB R VL WIHDHOBNFK HQ BIRV
&ROOHJIJH RI 6 XUJHRQV LQ -UHODQG 5&6~—

$SEVWUDFW

~QWHVUWDIPBP D IRIWR IW KRR VSH U Y.D.EDYH MHRIFKL H 8 RYL W HDHRX W FR PBGO R BB
W D U J HRASH R SO@LHY Z QU937 + — 9W KIHQ W H U GROGB MKIDW BIX L @ W H O E GDBHIR | R XQGIE
P H Q WKIHD® OWMKH D-WIP G QMU HIDF G X D OR ML KHH \8 HA/ S WRTZ LIDW W H.QWRE R QJ H OWDWMLH &/
LQWH UV ERAWEZRIBH® G # G HQ\DIOWE\Q W H ¥V /D 0B B P D LL@W-X | | L'F H HSOMNRASHDA W L F X QIR
UHV R XRREGIW H LW H.VH DG & U H WWHEW L WILEFSB OH [ D'P L'Q WKIHHO-G H'GH BH Q. RRLQDMW +
+- % WLJIPPURRXER X QW UtHRE DEZKDQBZDQEDQ6UHODYE URRI R/ LW BIOMHKRAK
HPSKDVLVHV-VHO!| ZRUWK UHVLOLHQFH ‘DQGZHOOEHLQJ

'"HYHORB®&® UW QHILWKKKSR \.DS&R O ORII6 M UJ H RQW H OTRQIE W R B R V'LW.HDHBOWF KH-QB €
WKH*2 %H\R@G® LJPDKHWX B U LQWR JHWKHIG H-PIQRE R P-P-X.Q WD N H-KURGHEG L-F DYW\RHF
FUHDWQBOXMYYBHOQFH LQRUNRUGHR WILRRIPY KD NDNRVKDPZR U WWSURJUD PPI
VW UHQJW K 9 RE/R. WHHEDHOLYDRA H U YR Q WLIREER O®H V- L EQM B\R- @B/-L-J PR .G Y D Q @ILWLR X
3/+-8QGLPEDEZHM KHWHVHDWAKMARGD SWSOHPBQW Y DO XKL WHU Y H@GW Y RBXE.Y
VHWWLQJV

7KW WXBLPWRBHVLUPSOHPB QWY DO U WERIGHU UHVSERWM UYMEE BB R Z HUHR SLHY
ZLWHK-OWRYHUFRRMWHVQYDOPQ GH G LV F RHIOU ZRUBLIX@ | R O BURW-N-UNHSKDVHVL
VA\VWHPDWY.ERIZH[LVWL@WHUY HDQWARQE H BIfISH U L HRAKW H V@D OP DD G D S.\W DD/E
UHILQHPRHWWHDNDNR WDV HUY MKWRRFRKGHVDR®E S D UWLFLSPIRHPH Q W Bl Wik
DVVHVVLQJ IHDVLELOLW\ HIIHFWLYHQHVYV DQG VXVWDLQDELOLWY

$OW K RW K@ L W H UDWWX.BIKD AR Q JRLRUHOLP VERBIFRR IL DRV JQL | LOADRMAMQ W HU V
DQGHQGHU LQ HRWFRHR®KXEZEDVHQHMH DNBHRXGHUHG! V VDIQIEDS LODW H S R U BiF
H\D O 7KHY D O X IRWY RI US KD \RH: DN DN R WKIR Z H& \ F K R V EEFHLCDHIIIRW\H QF R Q VW L
E\KHJHPREDNFXOLBRYWWQ 0F 0 X O CHHO DQGQVKWHFR QKD \LH S UR EHRGE
SRVLWLYLW\ DPRQJ ZRPHQ )HUULV JUDQFH HW DO

%\UHIUDPVYWIJB B G X FW/IKRIR X\IKBIR V L WHHYDHOS\KU D G L JPRF X V IR@®D JH Q FAH V L O LING
UH O D WZAHR@®BH LVQKUY V H DRJLFARYW BH Q H UQMZA Q R Z O HIBYG U D F WALR RIOWDW Y D QFID G
UHV'S R QALIYIHUSHO W L P DLW GIWAR X S S R OW BSIUR J UW RY D WESAL $—' 6 W D U JHQ\@v |
6XVWDLQDEOH™HY.HORSPHQW *RDOV 6'*V DQG SURPRWLQJ KHDOWK

.HYZRUGV
SRVLWLYH +HDOWK -QWHUQDO 6WLJPD *HQGHU HG@XR VEZDW W L+19S D-W R/B\U!



5(6($5&+ 35(6(17$7,21
$UBT75$ &76

([SORUBQUFKRVRAWD BARRKUR GISR QWD Q8RW IVF BDMDL HIGWULH @Y KH Y RSPt
RI' D 3BRVLWLYH +HDOWK -QWHUYHQWLRQ

-HQQLIHU 'RQQHOO\ .DWLH 5LGJH 5RLVLQ 2 'RQRYDQ -XVWLQ /DLWL /&L

$SEVWUDFW

&KUR®BR QW D Q&HRXIVF [36 BD\D G L VW U H/H/UL BREOAR J IERRBGE L WH.BR QD F W BULNFG) W HY,
DOQEZHORIWIBEFRPSDELHIIQLIISAMOBRKR V EXWIBHKYV SLWHU RQ L G HQIEGINVWQ U B Q@
&68V\PSWRIFDFHUEDSWLRIQRVRFEWE@HPDQQ U IXI@D G G U HMY RIBSWLLRAHX Q R OFRDIV HK
GRFWRUDNEDVIFW X ZWW &V K&HH QWRBRYVLWHDHOFK HOP WY 64H[SORKRZX3 RV L WHDHK
6FLHQFH FDQ LQIRUP*PRUH KROLVWLF DSSURDFKHV. WR &68'PDQDJHPHQV

$ PL[HG PHWIGRI®VYZQVHPSORYBEBRVM LD G FRWWEWPK QR ORO L QW FKD U D F WM
SV\FKRV BEIR] B 8SD'W L HDQVEY D O XWDKIHHD V L ER [@ QW\H JUDRWLQHDHAG K H U Y. HLGD
FOLQIBEDPWKMHJRYVYV VHBWDREADO~DVVHVYHGEGEHMWALGSWHW PD W R'GRF\I XIFOR IOV L
DQG/\PSWRPRQWURDOLWDOW KWK YH[ISD\R BHDAV L H@MNH GS H U LH®F YW U HRVR/S L QIQ
DGDSWIAKLBSG U W LFLSPDWWRWIN WDXQ\HO B WHABEU-U D WQ \BIRL V DDAV Z GHMEI QHREX P'D.Q
&68DQG®HHSHQLQLFQOBAUV.WDQRO@REWW HQWLRTU BDY B®IS URD.P PHURXQGI
P D Q WRHG L W DDMLSRHO | .D'Z D UZIE M Y HO PSHEE. O RVRIWGW-XIHID.V L EW B V WMYVQ WK $-=
I[UDPHZRUN

)LQ G LRUYK O HIKW DAWHI@ WY B QB H G X FX® OR MY L DHP R Q&6 8S D W L HIQWL @ | R WKIBBHHIR
KROLPWQE ER®WH U Y HQMPLPR@\R ORIV HK 5 R-U-W-U DRLUNRMVIHGE 06 TUBDHZ RGN PR Q V'
QRYRBPSDVVLRRDWERULGIHRPHGREBO\FKRYV BPIUDG LE B VQ JAR\L W HDHBER K H QU
OLIH ZLWKLQ FOLQLFDO FRQWH[WV

.H\ZRUGV
&KURQALFRQWDQHEBWVY FEBRMLWNBOWKLHQBM\FKRVREWDGISWWHQWLR Q@ UDDY
-PPXQRORJ\ /LHHWA\OHHO0 3SRUWUDLWXUH
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:HOO EHLQJ 1HHGV $VVHVVPHQW.WR GRRWHKVHDFK 6 WD II
-XVWLQ /DLWL

<RXW K UFHDEWIBRIWL GHI WK B X FDWQRQ D LIRHIWEKRRE D YHIHNG L QUHOBQIGY.I
U H V H DU K&H Q WRIBIR V L W HDIBW K H QLFGIIVQ WALLLL B G ZFHIDDWE FK DO O FDPRQUW DMWY K |
FHQWUBINO XKILIXW UBWY B QE& XU Q RXWN LWW XIENSORVWEHOOEAHABYSUHIHU
IRG L JLWOSS RIQW H U Y HRDFMULRRGMW H DFKQ WUGHV HO DIP & RQ G X FIVIEW L R/Q DEZL
<RXWKUWWBH#HPEHUMDPL QYU BWVY WOWHSD O RWMN UZHIID E IBDIQIEIW L WANGRIADGIG)
K H D OMRRTOKULA/D 'R O O REWDG R F X\WJ R X08Q @/ Z RR /G HVARIQN Y KWAYS O RAUBH U LHIQE 'S
DQGROODE R UDNYH@RW H U Y HGW DMQ | LQ G L QHW.HDW K BAW DD F X E V.W D REVALDE
FKDOOHQUHRP LQR R H'S D UDMBHD R\ P A RQ/G L WILGRERQ W U @R VBH\WWLKH @ R Q\H Q H'U DL\B K
IR G LJLIMDADOE MIRRIOYF O X.8WWIRDY D JHP BSHWN Q'@ H-DU D HIOHY H VIRIXKHW D'L O R/RHIC
XQLTXCHHPDQGYWHVILQGLRUBQ IR WPKEHYHORSRHFRQ W H [ WDSSQ®\S WiH:J L WHD@O E
LQW H U YH RULARQV K U N VDR Q &K L JKLIMMW AU LWURDREI DG GUHVNESOR\P FR@LW L R
VXSSRUWLQJHGXFDWRU ZHOOEHLQJ
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JRUHVW EWKHGDSIQHEQWHU Y HQRWKE®M Q WD OMMKZ HO @R ID G RO HV EHIGR X §
DGXOWY D V\VWHRBDWLF UH

$XWKRUYV
/IHDG .DWH %UDVVLQIJWRQ 5&6- -UHODQG (ODLQH %\UQH /5&6- —-UHOI
6XSHUYLVRU 3- -RODQWD %XUNH 5&6—- -UHODQG

~QWURGXFWLRQ 5HVHDUFK 4XHVWLRQ
7K H O R EDDLOLKD G R O H VAFHH@WYOHCD OLW K X HLXD F O X B Q LHGVW S U'H V Y IQREH K DY L RXUWVIRQW
SO D AHMF UHBWHHE VR QWM U D G L W HRRIKXG\D\W MW HP D W X U H ELDOAMIGU.Y HIQQAYLRROML 9 KD
EOXSDFBIVHDLQUE QHUB B R JQ L\ WWRGIIBHHD S ¥ R WKY-S'H F XN.IRM R UWHN Q Y'L U R.Q FDHY
W K HXOWUHR WD G R O_HV E BEMWFK L DAD WK LS/R W H QUAHLPIDAOQQ/G H UXW.E DUNMELE U QLR U WK
(XURSZHKHURUHWDW B QD E X.QGROW XWH\OR X 88 R MHRAMHY W < RORW BXY0 HBYW K8 D.Q
—QWHUBHWK : {XYUNRSEU L QWR J HWKGLUY H U VR XBLV WD NHKRQOBROBRXQSHR S OHK
IDP L O ISHAXF K L DRAROLSL VEXOB/O VIR U-HVVGHAGV F DWVRR B-Q-D.J LIGRU H' WK H-D.O V@GR V L
SV\FKRORJLVWYV UHVHDUFKLQJ IX00 VSHFWUXP ZHOOEHLQJ

OHWKRGV
7KLV\VWHP DWYEHY DOXEWMHY UH YISHAHR® VYW X GREVRUHY W ELDQMIGU Y H-Q @R
DGROHVFBIZHVY DOQGRXQD GXOWIM V. W.DUI HIWLRQ RH P H Q WKOHOD'ORRIK) F H ULER

JHQHZHB O O E WARGHY HSMA F-K'L DAV RRU®G F U'H H QG RVHDW-UDEIVQ®-Q-D.O L\WER Q G X FENV'W.E
UHYLHZHUV WR HOVXUH ULJRXU DQG FRQVLVWHQF\

5HVXOWYV

JLQGLQHYHDRRQV L VWHIQEKGU HV W E DWWHEU Y HDWE R\OR/F L D MWWIG G X FWLEB QW KR C
VIPSWRPWOWRQJVREM HD@HO O EBEQ RVAL G HD QRHP.-H.D.\V. X WH\R.Z L XD\-D-W- LWV QR D IC
&RPPRIBOHP HRIMWIVH F W QYWH U Y H@W D@\ X F \I K WH GLXLIGHME | O H FDAQLGRHQJ X B PSRV
WR IRUHVW VHWWLQJV

&RQFOXVLRQV 'LVFXVVLRQ
TKH5VI\QWKHWILVHWLOLIP DWHVHDUWEKRY DEW URIQL G HRFWHS RRKLAK RUHVW ED)
SURWRNF RIOO RRIMBG ROHV EIQRW VK\LWE B UHL EHGHVLIQMEKGIRUHVW BEDWHGE R W RLRVE
KDQGERRINSSURS HDWEH QFH EEPWHR QVEQWHU Y HQ M RE®® L H W/EH VWMHRER X QH
7KLV LV D FRUHWROHPHQWRRDWLYH FURVV GLVFLSOLQDU\ LQLWLDWLYH
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([SORULQJ \RXQJ SHRSOH V SHUVISHFWKYHRX RQDAHNDOWOHIKYIDIHPHQW
/IRXLVH )RRW

~QUHFQWDUWKHKBIEHHQURZLRZDUHQMKMWS SR UVWRIX®B HRS 7 9.0 E RHQ QAR R
EH\R QLG O GRHIBV. VW WHRR\E XIVQ V W R QK D WH O SWK HW K U'LH. ' U R MW BWBI 8R V L WKIHND:
SHUVSHFWSORIZKQIHOOEEBRANYGHHOVNHDGROHVE® @ INHFR Q@ FKRR AVR WK
SRLAW LHZKLOWFKR PO R ZF HQ WUBI®O OE HGQF D WILIRHINKA W Q GF00 HDIWU HH P R QAK [
ZHOOEPBEQXPODONQ ER X QFH R SWKH P V' HIODNHHD @'L WAL DG K D S IWKBIR O L' BIQHSW D F\
WKDW DIIHFW WKHP

"RUNLQUWKZRHUSLIIHUWHFXRR@RXQWRUND'(-6FRPPXQVEKRRO® SULYPWHFRQ
VFKRRW KU W.\VH DLQAHO XGAHXY/G-HDQ@WAH D F K UM [S O RU RVZHRO® EWKQRK UK.D VD IUYWV. |
ZRUNVKBBYRWK UWHIVYVLRQYXG HQXY H P D JHAR UCYQ G UW PDWIR]S$ UHAYD BVH O OF
PHD QVRVKHP Q BRZ WK R Z¢SL QV K HYUHU \ @D Y/HRZH WHK-DUW\E R WDLHW LV XERIG! D WA.LRBQEY
XQFRYHU WKH ODQJXDJH DQG H[SHULHQFHV WKDW PDWWHU PRVW- WR Wk

$ UH Y LRIZV KOIL W HODRNRZWIK BWFR H O O E H H@ 81Dl BRF K VRIGEU R E CEHPKD-Y. L RIYDWWRAKIDAQ
VWUHQBW®Y H FWLGREUHD \8 U RIF H WWKIAS S RBSIRW L WeH'DHAR IR EID P H Z R UNFO X & KE
I[URP+2 DQ®K#L KLIKODIKVHEROGHUVWDHRBXQIHRSWKHPVHONHWEG [SHUL
ZHOOEHLBW KHY LG HIQWF WP D\OV LTKILY/U R MHHFWSE R Y @K DIVE\SRV.LW.LBRGR QH VENG
UHVHDUFKHUV DQG'H[SHUWY LQ WKHLU RZQ OLYHV

7 K HQ H [S\K D \RHW K${U R MZH.R3/D A X D O L WIDUWAN. WY HE DY VA KB DPUHA K RAGRYQ D O WWKNHW X G FDQUWWZ
VWRUREB® LVFXV VLRI EOH[S O R XM GOWK HP COMLEFL V XD O WR G H Q &/ W W H KR
\RXQS$HRSGHVFURBKBHS U H \ZH@MLE %\ E U L Q JWQERY.HWAUHHD W.ERIOR\D BEW DR UL\
UHIOHPWKIRWXDBLPWRQ IR UPW XZHO O EHGQF D WRRGODQGH\R Q GV K R Z LKQR 20 KBIU
FDQ DPSOLI\ WKH YRLFHV RI \RXQJ SHR 'S OW KIDWG VEXX 0.G KHRKR R/ HF X QWRXIE
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BVI\FKORJLFDO 6DIHW\ DQG 3RY\LW$E WYH WBW XRAROK\FOH
$ BUHOLPLQDU\ ([SORUDWLRQ /XF\ $LUV

~QWURGXFWLRQ
3V\FKRORYIDABWVLQFUHDVUBB@NVHIBVHYVH QWM DU QLQQRY® WOR DJ HP D@
SHUIRUP DQWKZER UN S ORFZH Y MK HWHHP D 10Q WP L WRIGHU V W B R IZ5W\ F K'R O RATLIFHBAD\E |
LQWHQWGR @B OREH®D FWKE&RFW R WXE R Q G X AL WEAKEH Q WRIBIRV L WEDBF K H Q
H[S ORDKNW KRQ VW UXR B/RV L\8 M YHK R RIS RV L B HDHG HIG\HKLHSO R SPQ @R S B D F
WRRVWSW\FKRORVDEDWO ZKHWKMKBUHVHRFSIVIEKR O RV DFDWQW X UIQ K DO MH
HITHFWLYRIGRYAVEM AK R ORI ® HEH U VIGLSY/H O'R SPGHIOML DAKILMHIMAMHIS\D TXD QW L
H[SORUDSRIMARQV LG HUHBYHFRW B RV L WE YK ROBQ\GOH D GHUNRQYWUXG R
SV\FKRORJLFDO VDIHW\

OHWKRGV

7KLWW XIGWFUR VYV V.HEWX URGHD\OLD QL Q L WK D QW L WEBWRWIHYD R QQ UE O'D W L FEGNWKA
SV\FKRORJIL FHB® ¢ H O H FR/RNGVE VY FIK R CRI® H DG HUADKULD K @ HPIW-W.D E OV FB@BH/
EHLQUH VAL O LARIUANHS OMRAFHFIRX U DMREDW L VI DFMA RWH AR DMQ G RDFKLQ J "BBI\DIGE
'DWD DUH“FRQOHFWHG RQOLQH DQRQVPRXVO\ YLD -LVF I[URP"ERWK LQG

'LVFXVVLRQ DQG IXWXUH GLUHFWLRQV

7KH QW H QR RYW XIGW) RW B U DIZ U PR Q F O X \ELXRNDW MHRY L GNHK L"Q T IQMRIS H DX -H VW IR
D UBIH O H YRWXW/ XUHHV H DIWRE kS O RAKHU H V XCOUMIY'S H.F WHRE J K O D UKD R/ U WRKJ U H D Y\ W/ H
DQGV R/ XJJHXKHUGHHSHQY HVW LB DWHPRVWD OXD®BOH[ D P L Q MKIAR Q Q H F VEIHR\QA
SV\FKROR/ILIFMQ S RV L8 VYFK R RO H D G H B RIQL/SN UAKHXW/X GO | L UV & QG H UV W
ZKHWKHDWQ WRKDWWHQMKHWHE B RPDLQNHW EHFR-FRQ VL GHBX¥IGW L FADLW Hi.F WM
FRQWUIWVERIQYRZOHBK WS SRWWKUHDVRIRROVWDLRBEOWRVUDJD® G RQWBERUNIR
ZLWKLQ HTXDOO\ VXVWDLQDEOH ZRUNSODFHYV
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