5 fE
36

" $" %

& B

130
(3"

. $0634&(

68,




&-8&7&15)
(3" % &

"$" UR $130(3".
$06348&( 6%&



$03&" / %& 8557 &4
5) (3" %&

-XGDLF 6VXGLHV

/D@ XG

7DQDFK

+ DDFKD
0 DFK\KDYD

+ HEWZ
/ DQIXDIH

(QOK
+ MRY

0 DMHP DAFV

6FLHQFH

3K\ MFDO
( GXFDARQ

& RP SX\WU
6FLHQFH

+ MRY B6RFIDO
6FLHQFHV

. R
/| DQIXDIHV

OXMOHW
( QIOHHIY
s




"--3%0634¢&4

$//-81,256$5( 5(48,5(" 72 7$. (

- XGDIF 6\VXGLHV FOWHV

7D@ XG

7DQDFK

+ DOFKD 0 DFKVKDYDRUYHWY IGUDWK
+ HEWHZ / DQIXDIH

* HOHWD®B VWG HV & RIH FDWHY
8 6 + MR\ FODW

0 DWHP DWFVFDW

( QOKFOW

6 FIHOFH FDW

3 K\ MFDQ GXFDARQ FDW

( ®FPAYH FOWHV




6% S 4569684

®» A A »H




6% S 4569684
3&2 63& & 54

$ @Y GHONVDUH UHTXILHGVWRVINH - XGDLF 6 VWGEHV FMWHV

6\MGHOWVQRWOWH %HWD IGUIDK 3URIUDP VENH
700 XG
7DQDFK
+DOFKD 0 DFK\KDYD
+ HEUHZ / DQIXDIH

6\VGHQW IQWHYHW) IGIDWK 3URIWP VWINH
' RXEGI7DP XG  SHURGVDGD

7DQDFK
+ HEUWZ / DQIXDIH
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( QUR@ HQWHT XLLHVDGP LQMADYH DQG GHSDUWR HQVIBADSSURYDO
( QIR@ HOARSHQIRUER\ VDQG J LY
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7KIVFRXWH Rl HYD GXDIDSSURDFK VR0 DHFKHVW/AHIDFKRWIRP ELQIQJ 1Q GHSW ,\ XQ
GDURQ) Z WK EURDGHUIAHNXWAMG. 2 XUSUP DU IRFXVZ IGEHWHP MYRWR! . HUIDMKHP D
DQG7HIM@K H DP 1QQ) WHUKDDFKIE | RXQEDWRQVDQG FRQFHSWDAEHSW, VR XQFRYHUKRZ
WH. VKDSHRXUHDMRQWKLS Z W + DKHP 7KURXJ K W RURXVDQDOMY Z HZ L@H SEUHWH
XQGHDIQ) SUCFISGMWDAP DNHWHVH P MYRWFHQADOR - HZ MK @H

$ BQIMGHRXU\ XQWXG.  Z HZ LOFRYHUDGGIMRQDOHPARQVR! %HIDFKRWID | DAMUSDFH
EURDGHQQJ RXUH SRVXUHVR DZ IGHWDQIH R ViXJ\ RW7KH H WD SHURGVRITHIHG E\ WH%HW
0 IGIDK 3WRIWP FUHDM DG QP [E GDURIIQ) HQYIURQP HOW VHURXV [QMMPMDD®
FKDOIQIIQ) DQGGHHS® HQIDJLQI 0 RUHWDQ MWD FOW WIVH SHUHQFH | RAMLY

P HDQIQI IXO7RUK JURZ W SHYRQDGBHYHERSP HOWDQG VWRQJ FOP DUDGHUH HQUXUQ) WDW
GDLQ) IVERW HUEKIQ) DQG LQVSILQ]

7$/08' % 5$&+27 6,1*/( 3(5,2"

,QWLFRXUH Z HZ LOHQI DIHIQDQIQ GHSW E@ XQ WXG RI NH VRSIEVILRP WH I LW
FKDSWURI 0 DVHFKHVW/AHIDFKRW REXMQ) RQWH P MWYRWR! . HUDWSKHP DDQG 7H LaBK
7KURXJ K W RURXV7 DB XGIE DQDOMY Z HZ I@XQFRYHUMKH GHHSHUP HDQIQJ EHKIQG WHWH

P MWYRWH SERUQ) WHUKDOFKIE VAWKFMXUH DQG SKIGVRSKIEDOAT QULIFDQFH 7KIVFRXWHZ LO
KLJ KO KVWKH IQMBIPDAGHSW DQG UHBIYDQFHR! 7D XGE WG GHP RQMADAY] KRZ
WHVH | RXQGDWRQDAP IWWYRVWKDSH UHIDI IRXVDZ DUHQHW \SIUMKDOFRQQHPURQ DQG RXUGDI®
SWFWEH %8 HQJIDIIQI GHHSO® Z MK WHVIXJ\ RWZ HZ LOFXGRYDW DQ DSSUHFIDARQ | RUMH
VRSKIMAEDWRQRI * HP DIDWXG\ DQG IWYMZORGI Q- HZ MK O DQGWDGIMRQ
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$ @MQRY/VINH 7DQDFK , QViKH) DIOVXGHOWMXG. &KXP DK IQVKHBSUQ] ViKH
VIXG\ 1 DYL) RUVKHQH WDFDGHP LF\ HDU Z HZ L@WDWAE\ \WXG\ LQJ 6H HUY4HP LGEDU
7KH1 DFK SRUARQZ L@ RFXVRQWH 2 WJLQVRI 3 WD\ HULQ 7 DQDFK

7+*5$' ( &+80$6+ )$// 6()(5%0, U5

Y4VE HHQ( J\ SWDQGWH 3 URP MHG/ DQG @HVD Z LGHHWO ERW QMDADQG
H MMQADOG H HUY/HP LGEDUGRHVOINMIVWFK DD GHVHUWWIRXIOH.  YADFHVWH LOQHU

WDV RUP DARQRI DSHRSGIGDLQQ) VR YHZ MK TUHHGRP © KIGIRQHJ HOHIDWRQ
FDQMBMWI RRI ( J\ SWDQRWHUP XVABDUD VR FDUWY WHZ HI KWRI WH | XWKUH

7KLY FRXUH HOMYWDNQ ERVE HHQVSDRH : HIOH SRUHKRZ %HP IGEDUFDSVXUHV
WH I UWIDJ LAV RI BDGHUKIS WH YROWIW R WHFURZ G DQG WH WIQMRQ EHVE HHQ

WEDQGHQWN DQG QDARQDOXQW :  HIDAXG. WHFRP SQIONWDWKUHDMOHG\R
XQGRWHFDP S WHMGIQFHRI 0 RWKHIQWH I DFHRI BHEHARQ WHFRMS\HRI

YIMRQIQWHZ DNHRI WH\SIHY $ GQI MGH WHVH QDUDWYHY Z HETHQFRXQMUBY DO
DQG WWXDP RP HOW6 WH 1 O LUWH 6REK 3 HVDFK 6KHQLS WIDWSHDNVR WH
IRUP DARQRI LOOHUQH DQG FRFPWH GHVD.  6\XGHOWZ L@ IDSS®IZ WK
TXHMRQVONH :  KDAGRHVIVWENH VR JURZ EH\ RQG DVDYHP HQEMV' :  KDADUH
WH UM\VDQG UMVSROUELOAHVRI 1UHHGRP " %4BIQGIQI @MDY FRVH UHDAIQ) DQG
WHP DAF DQDOMY WLV FRXWH IQYIWA MXGHQOW VR UH BIFWRQ WH MRXUOH. WURXIK
%HP (GEDUDVDP LWRURI WHURZ Q :  KDAGRHVIVWP HDQWR Z DOIWWURXI K
XQFHYRIQN" 7RFDUW P HP RY DQGP MIRQ' 7REHFRP HZ KR\ RX Z HIHQRW HW
DG VREH' 7KIVIVQRWMIMDWXG. Rl DERRNS Mi/DVWXG. Rl EHFRP 1QJ
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/ RQJ EH RUHWH 1L HGW WRI WHIGGXUWHUHZ DVKXP DQSWD Hé (L7
\SRQEQHRXV DG GHHS® SHYRQDO7KIVFRXWH EHJ LQVZ WK WRVH XQ LOMUHG
P RP HQW & KDQDI/S®D $ YUDKDP 3/QHI RADARQ 0 RVKHY/FUHV ' DQH@/TXIHW

GHIDQFH :  H&OH SGUH WH HP RWRQDADQG WHRRI IFDY. HI KWRI WHVH HDUD
W AW

UXVUMDA/RQD SDIWWR WHWRY
HEODOR WDFHKRZ. ELEQFDOM WZ HUH OWIUDQMRE] [] HG DQGWDQVRWP HG QR
WHOQMDY \FDIIRTIQJ Rl |RUP DOM I@KG FXUDMG VR \KDSH RXUFR@IPWYH YRIEH
EHRWH* RG +RZ GG YHYHVIURP 7DQDFK EHFRP HGDIO SWD HY : KDAGRHVIW
P HDQWR LOKHIMD VFUSWRI GHYRWRQ DWHP EGIGIURP  DQFIHQWZ RUGV'
%BIQGEQ) 7DQDFK WHREBJ\ DQG QMDY DQDOMY WIVFRXWHH SBRUHVKRZ RXU
DQFHWRWY/SUD\ HG6 DQGKRZ WHUYRIEHVEHFDP HWH IRXQGDARQR! WHIGGXU
KDAGRHVIWP HDQWR\SHDNVR* RGIQWRP HRQHHOHY/Z RWGV' :  KDAY/SUHVHLYHGH
DQG Z KD/ G LQWH VKILWURP \SRQEGHRXVSWD HAR [ HGOMU\ " $ QGKRZ
P UKW HUHFOIP WHVHZ RUGVQRAWDVUIRXWOH EXWDVUHDARQWKLS'
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$ @OAMXGHONZ LHQI DI HIQVKH WG, RI ++ LOKRWE HI LADK @6 DI RXQGDARQDAFRXWH H SBRUQ) VKH
KDDFKLE WUKPWUH VSLLIKDOGHSVIK DQG SHWRQDCP HDQLQJ RI - HZ WK SWD\ HU 7KURXJ K FOMWIE
VRXUFHVDQG FROMP SR DSSTEDARQ WXGHOW Z L@ DIQ D GHHSHUXQGHUAMZQGIQI RI Z KDAMW
P HDQVVR WIDQG LQSUD\ HUEH RUH* RG

) RUMXGHOW Z VK DWARQJ LOVAUHVWIQ SKIARVRSKIFDAQT XY VIKHUH LY D XQT XH RSSRUXQW VIR VIINH
+ QARGXPVIRQWR - HZ MK 3 KIRVRSK) glQTHX Rl ++ LGKRW/ HI LK@ 7 KLY FRXUMH VHUYHVDVD

SU-U-I'I'XM/H IRUMKH $ GYDQFHG - HZ DK 3 KIBRVRSK\ HBIFVIYH RI I HUHG LQ VHQIRW HDU

( QRR@ HQNQWKH SKIARVRSK\ WDRN LV TP VG DQG LHT XILHV DQ DSSTFDMRQ

7RDSSO SGDVHHP DICs DEELO L@UDWDP LU QUWKDKYV RU

+.1&+27 T(),11$+

7KIVFRXWHH SGUHVWH KDDFKDRI 7H LaBK6 QRAMVIR BDDKRZ VRS EXVWR
XQGHIAMEQG Z KDAMP HDQVWR SUD Z IWKIQ DKDDFKIE | LDP HZ RUIN 6\WGHQWZ L@ DIQ

WHWRRMR SWD\ Z IW J HDMUQMOANRQ GHHSHQWHUKDDFKIE XQGHWMIQGEIQ) DOG
XQFRYHUQHZ P HDQQJ IQRQHRI - XGDIWP &/P RWYRXQGDARQDCSUDRWFHY

6\MGHONVZ LOMG W[ WIURP 7DQDFK WURXI K WH 7D® XG 5MKRQP  DQG6KXEKDQ
$ XFK XS VR FRQMP SRUIDY SRWNP 6 GDRIQ) VR WIQN ERW DQDOWFD® DQG
KDOFKIFD® 7RSIFVIQFXGHWHP MYDK Rl 7HIMK WH @7 VDQG P HDQQJ RI
NDYDOK IQMOQARQ  WH VIAKPWUH DQGWP [Q) RI GDI® SWD HY WH URBIRI FRP P XQDO
GDYHQQJ 6HP IFKDW HXOK/ H7THLI@MK Z RP HQ3/REQ DARQVIQ SWD, HU DQG Z KDVR
GRZ KHQD7H @K VP IMHG6 DBRQIMGHP DQ RIWHUUHDO@H KDDFKIE FDVHVDQG
DSSTFDWRQV

YXVIMLY FRXWH J RHVEH RQG P HFKDQIFV $ ®QJ MIGH FOWIF KDOFKIE W W \WYXGHQW
Z 1QY UHWB Z I GHHSHUTXHWRQY :  KDAGRHVKDOFKDGHP DQGRI XVZ KHQZ H
WEQGEHRWH* RG' + RZ GRZ H SUHVHYHMQFHUW Z IWIQVWKPXUH' & DQREQ DWRQ

| RWMUOAP DR\ " $ QGKRZ FDQKDDFKD VHYH QRWDV D FRQMADIQAVEXWDVD SDIM VR
GHHSHUFRQQHPWRQ GIVAIS@H DG \SILMKDA) URZ W

7KIVIVP RUHWDQDFRXWH RQKDDFKD , W/ DQLQYMBARQVR WIONGHHS® SWD.
P HDQQIIX® DQGVHH 7HIL@K DQHZ 6 DVDFRQYHYDARQWKDSHGE\ @F \XWRIQHG E\
WDGMRQ DQG RSHQWR WHVRXO
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% DSSTFDMRQ2 QO
KDAGRHVIWP HDQVRNQRZ * RG'
K\ Z HHZ HFU-DMG'!
' RZHWX® KDYHIUHHZ 1@
K\ IVWHUH X THUIQI 6 DQG Z KDAGRHVIVWP HDQVR EHIHYH IQUHGHP SWRQY'

7KIVFRXWH H SGRUHVWH GHHS TXHWRQVDWKH KHDWRI - HZ VK EHIH 6 TXHMRQY
WDWKDYH VWLUHG GHEDWA | RUFHQW(UHY DQG FROWOXHVR \VKDSHKRZ. Z HXQGHIMBQG
RXWHOHV RXUZ RUG DQG RXUHDMRQWKIS Z WK + DIKHP - 6\WGHOWZ LOHQI DIHZ WK
FOWIE DOG P RGHD- HZ MK WIGNHWRQVRSIEVVXFK DVWH SXISRVHRI FUHDWRQ WH
QDXWHR! * RG WHSUREGP Rl HYIOIUHZ I@2 OP + DYD 0 DWKIDFK DQG 7HFKLA DW
+D0 HWP 95XV IVQBWOADVXWYH RI IGHDV ,\B/DFD@R Z UHWWB! 7R UHDG FRAVHD
WIONFUWFD® DG UHVSRQG SHYRQD® 6VXGHQVZ L@BDLQVR QDYLI DM GHHW W
Z W FOUW DQG FXURMWG DQDO] 1QJ DU XP HQW FRP SDUQJ YIHZ V DQG GHYHBSIQJ
WHLURZ Q SKIBVRSKIFDOYRIEH 7KH FRXWH FX® [QDMVIQ DVKRWIHVHDUFK SDSHUIQ
Z KIFK HDFK WYGHQVZ LOH SGRUHDVRSIE Rl LOMUHND J UHDWMUGHSWG RITHUQI ERW
DQDOMYDQG UH BFURQ
3EDHQRM

e BVYGHANZ KR HORQQWILYFRXWH Z LOBNH MQ@HX R! + LOKRW H LaBK

o, VWDOR VHYHVDVWH SUHUHT XIMW | RUH$ GYDQFHG - HZ MK 3 KIGRVRSK\ HBPWYH

RITHHG IQVHQIRU, HDU

7KIVFRXWH LVGHWI QHG | RUAMGHOV UHDG, VR WIQNEL] FKDE@BIQI HDWXP SWRQV DQG

H SGUHEHDH WURXJI K WH GIQVRI UDVRQHG | DIWK

$ SST-DARQUHTXILHG 7RSSO SGDVHHP DICh DEELO L@BUDNDP L@ QWKDKVRU
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$ WXGHQWP D EHJ LQKIVRUKHU+ HEUHZ / DQIXDIH
VMG LQWH EHI LQOHE/ BIYHDQG SURFHHG VR WH
LOMUIP HGIDM GIYHAEXUQ) WHFRXWHR! WH QO
JWGH ,QHYHY J UDGH WHUH DUH FOWNVHPARQ\R
DFFRP P RGDWIWH YDU 1Q) QHHGVRI HDFK WXGHQW
6\MGHQWDUH SOFHG LQKRP RJ HOHRXVFOWHVZ WK
WHUSHHYDWKH SUHFIVH GIYHOMDAZ L@HQUXUH WH
Z LOFH FKD@IQJ HG VR P SURYH WHUDQJ XDJ HVN@Y
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QWIVFRXUH W JUDGH WXGHQAMWDFHWH URRWR! $ P HUEDQ
/| MADXWHIRP WH W FHOXU VR WH SURVHOAS P DRUSURVIFW
IOYROHVWHP [QSXWQJ DORWZ R EXVWRP HZ KDW
FROARYHWDGDMIDY Z RUIN-RQWD®3 XEQF SHURWP DQFHVE\ WH
Z 100Q) WP VDUH YIHZ HG E\ WH HOWH \VFKRROIDQG LOYIMG
JXHWV $ FDGHP E UMVHDURK IVH] WWIQGHG VR VHFRQGDW \RXUFHV
6\VGHQWDOR UHDG DQG Z UM DERXWOHZ VDUWWF®N RQ FXUWHQW
HYHQWWDWFRQQHPVWR FXUWEXO(P DVZ HODVSRHW WDW
FRQQHFW\VR W W 9 RFDEX@U VFX@IGIURP Z RUWMMGIHG DG
IOFRISRIDMG QR Z UMQJ 6XSSOP HOBY SRHW VKRWIFWRQ
DQG QRQ | IEWRQHWD, VDUH DOR DGGUHWHG

$ QDGYDQFHG VHPWRQ Z LOKLI KO KWIKHRUEDOMDMI LHVDQG
VIVQME WFKQLT XHVWDADXWRWY X\VH 1O RUGHWR FU-DWM WHU

P HWDJ HY 6\XGHOWZ KR FKRRVH R GR\R Z LQEH SUHSDUHG VR VENH
WH$3 ( Q@K / DQIXDIHDQG&RP SRUMRQH P 1Q0 D $ \N@
VHPWRQZ LODAR EH DYDIOE® VR WRVH WXGHOWZ KR Z LOEHQH W
IURP DWIMEQFH Z WK Z UM VMY DQG UHDGIQ) FRP SUHKHQURQ

3 OFHP HQWZ L@EH EDVHG RQ GHSDWR HOADSSURYDCY. WK LOSXWURP
DGP IQVADARQ
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$ FRXWH QS QWG 6VIDMV+ MR LY UHT XIUHG | RUDOMQRY/
6VGHQWP D VENH$ GYDQFHG 3 OFHP HOB QMG 6\VDMV

+ MRY 7KHS$ GYDFHG 3 OFHP HQ/B IRJUP IVGHWI QHG\R
D@Z KLI K VFKRROAXGHONWH RSSRUMQW VR SXWXH
FR®UH GYHOMGIHVZ KIB DMIQAQ) KLIK VFKRRO:  KLGIWH
FRXWH FRYHWWH \DP HSHURGVR! KIWRY DVWH UHI XOUS 6
KIMRY FRXWH HP SKDWYZ IQEH SOFHG RQUADGIQ) RW LQDO

VRXUFHVDQG DQDO] 1QJ GlLIHIQ) IOMSUHIMRQVR! KIWRUEDO
HYHQWV

81,7(" 67$7(6+,6725<

$ @HOIYHOW J IDGH WXGHQVZ KRGRQRWENH$ 3 8 6 + IMRU
DUH UHT XLUHG VR VENHWIVFRXWH  WFRYHW/WH SROAFDO
HFRQRP [E DQG \RFIDFRQGIMRQVIQWH 8 QWG 6VIWAVI URP
WHEHI LQQQ) RI RXUKIMRY VR SUMVHQMAP HY 7KH

& ROMYMWRQ DQG WH KIMRUEDOHWMQ] 1QZ KIEK IMZ DVZ UMKQ
Z LOEHWYGHG 6VMGHQNZ LOXQGHIMIQG WH.J UHDWKIWRUEDO
GHYHBSP HQVWDMBIG\RWHS 6 EHFRP LQJ \WHGHP RFUDAF
\VXSHUSRZ HUR WHZ RUGVRGD. 7KH Z [@HDG W] VERRNV
RW LODORXUFHV DQG FXUWHQAD | DLLY DWFGNIQ RUGHUWR GDLYD
KRZ \R GUIZ. FRQFOMRQVDQG EHFRP HIQIRUP HG FIMY HQVDQG
YRWMLY YDVHG RQWDFKHUDQG DGP [QMADAYH IOSXWAMMGHON
P D\ EHSOFHG LQVHPWRQVWDWDUH \SHFIDD HG IQRGHWR
DGGUHWWHUQHHGVI RUHQUEKP HQWDQG RUHP HGIDARQ
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6\VXGHQW DUH UHT XLLHG VR VINH RQH P DV FRXUH LQ
WHUMQRU\ HDU 3 @FHP HQWDH GHVALP [OHGE\ VKH
P DVIKHP DVEVGHSDUR HQW

$ml &2&- 01
$ml &2&- >0
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7KLYFRXUH VI LYHQVR HBIYHQM J IDGH WXGHQWZ KR KDYHFRP SBMIG$ OHEWD,, Z IWK
7WRQRP HAI 6\VXGHOWI XUKHUGHYH®S WHLUDO HEUDLE DQG WL RQRP HWIE N WDWDUH
QHFHDY IRUWKFFHWIQ$ 3 & DBXOVYE  \BGHQANWYG. GHDUDQG TXDGUDWE | XQPARQY

SROQRP [DOXQPURQY IQHTXDDAHV I XQPARQY H SRQHQWDQG BJ DUMP V DQDOWE JHRP HWAI
DQG FRQE VHPWRQY WL RQRP HAEE | XQPARQY WL RQRP HWIE HT XDAWRQV WIDQJ

WU RQRP HAI WU RQRP HAIE DGGIMRQIRWP XOV SROUFRRUECDMVDQG FRP SO QXP EHWY/
YHRVRWY/DQG GHWALP LQDQW VHT XHQFHVDQG VHUHY P DAEEHV @ W FRQAQXIW WIFKQTXHVRI

GlLIHHMDARQ DQG UHDWAG UDWAV 7HDFKHUUHFRP P HQGDWRQ DQG DGP LQMADWYH DSSURYDO
DUH UHTXILHG

35( &$/&8/86%%

7KIVFRXWH IV LYHQVR HBIYHQM J IDGH WXGHQWZ KR KDYHFRP SBMWG$ QHEWD,, Z W
7WRGQRP HA 6\XGHOWI XWKHUGHYHERS WH DO HEWDIE DOG WL RQRP HAWE \N@\WDADUH
QHFHVDY IRUXFFHWIQ$ 3 & DBXAVS % 6VXGHANMWXG THDUDQG TXDGUDAE | XQPARQY

SROQRP IDOXQPARQV IQHT XDV | XQPMRQY H SRQHQVDQG &J DUMKP V DQDOWE J HRP HAYS
DQG FRQIE VHPRQY WL RQRP HWEE [ XQPARQY WL RQRP HWIE HT XDARQY \WIDQJ B

WL RQRP HWI WL RQRP HWIE DGGIMRQI RUP XDV DQG IQARGXFWRQ\R @ W 7HDFKHU

UHFRP P HQGDWRQ DQG DGP [QMADAYH DSSURYDMUH UHT XIUHG

$/* (96 ,,: ,7+ 75,2120 (75<

6\ GHQOWHQKDQFH WHLUDO HEWDIE WN.QY DQG GHYHBRS DQXQGHUABQGIQ) DQGP DAY Rl
WL RQRP HWIE FRQFHSW 6\GHQWH WIQG WHUMMG, RI UHDAXP EHWY HTXDARQVDQG
LOHT XDDAHV | XQPARQY W WP VR HTXDWRQV SROQRP (DY IDARQDOH SUMWMRQV FRP S®f
QXP EHY TXDGUDWE HTXDARQY \WDQU RUP DWRQV VHFRQG GHJ UHH HT XDWRQV SROGRP (DO
IXQPURQY H SROHQWDIDQG @ DUMKP [E I XQPARQY DQIQGHSW WXG. Rl WL RQRP HWIE
IXQPURQY JUDSKV IGHQWARY DQG HT XDWRQV SUREDELDN DQG WIDAMEY

17(50 (" ,$7( $/* (%6$ ,,

6VGHQWHQKDQFH WHUDO HEWDIE VWO DQG GHYHERS DQXQGHWMIQGQ) DQGP DAY R D
YDUHW Rl VRSIEVIQ$ QHEWD 7WRQRP HWI DQG 3 WH & DBXAV 7RSIEVIQFOGH SROQRP DY VHW

WHRY WL RQRP HAI P DAIEHVDQG GHDUDO HEWD IXQPARQY FRQEE VHPWRQVDQG I DP H
WHRY  6\IGHQWDUH HQFRXUD HG VR GHYHERS WN.QYDQG Z RINKDEIW WDV LGDMAKURXI KRXW
WHUDFDGHP LE DQG | XWWUH FDUHHLY
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6VGHQW DULH UHT XLLHG VIR VIBNH RQH VFLHQFH FRXUH LQ
VKH MQIRU\ HDU 3 K\ MEVDVDVKILG\ HDURI VFLHQFH LY
VWRQJ ® UHFRP P HQGHG 3 @FHP HOWY GHVIALP LOHG E\
VH GHSDUYR HOWQ FROVXOIRQ Z VKK \ViKH

DGP LOMADARQ 7HDFKHULHFRP P HOGDWRQDQG

DGP LQMWADIYH DSSURYDADUH LHT XILHG | RUHQLR@ HONIQ
DQ$ 3 FRXUH

> ,-11- ¢
e
HOUR IH% & -l -

NIHN 9B & /! %



$33+<6,&6,

$3 3K\ MEV, IVDQDIHEW EDVHG IQARGXFVRY FRGUH GIYHESK\ MEVFRXWH 7KH FRXWHIRFXVHVRQ

1 HZ \RQIDQP HFKDQEVDQG G\ QP LV & UFXOUP RARQDQG* WDYMMRQ :  RUN 3RZ HUDQG ( QHU\ / IQHDU
0 RP HQXP 6P S®I+ DP RQEO RARQ DQG 7RUNXHDQG 5 RAMRQDIP RARQ 6VXGHQW FXGRYDM WHU
XQGHWMEQEQ) RI SK\ MEVWURXI K FOWRRP WXG. GHP ROVADARQY [Q FOWDRWW DQGKDQGV RQ
IQTXIY EDVHG @ERDRY Z RINDVWH H SE&RUH FRQFHSWIONHW VWP V [ IHGV | RUFH LOMDPWRQY FKDQIH
FRQHYDARQ DQGZ DYHV $3 3K\ MEV \WXGHQWZ LONHHS DQG DUH HOFRXUDI HG VR UAVIQ WHUSK\ VIEV
OERDRY QRWERRNY UHSRWY DQG RWHUP DIMUDY DVFR@U HVP D UHT XIWH WXGHQMVR SUMHQMAMHU
OERWDRY P DMUDYIURP WH FRXWH EH RUHJ IDQAQ) FR®Y HFUHGWRUWH GERIDRY FRP SRQHQW

3+<6,&6

,QARGXARY 3 K\ IEVFRQUGHW\VRSIEVUHDWG R HQHU\ DQG P DMAU WH SUCFISGVWDW RYHQP RARQRI
SDWAF®NDQG Z DYHV DQGWH IQMDFWRQR! SDWEGN 7KHXVHRI P DIKHP DAFVDVD @QIXDIH 1RU
GHVFUELQ) SK\ MEDCBKHQRP HQD DQG VROIQJ SUREGP VIVHP SKDM] HGWURXJ KRXVWKH FRXUH ) RUKILY
UHDVRQ Z HGHD. HAUR® HNQR WH FRXUH XQUWOHBIYHQM J UDGH Z KHQ WXGHQWKDYH DFKIHYHG DKL K
GYHR WWQIQP DKHP DWFV DOHEWDQGWIRQRP HWI - 7KH @ERWDRY LV XVHG VR GHUYH DQG LOMADWM

P DRUFRQFHSWR SK\ MEV 6\WGHQWQHHG VR EHFRP H VNGBIG DASHURWP LQJ GERUDVRUHY DQG DADQDO] 1QJ
GDDDQG | RP XOWQJ EURDG SUQFLSGVWDWDFFRXQWRUWH SK\ MEDCSKHQRP HQDEHQI WXGHG 6WWGHQW
Z I@EHVIXI KWKRZ. VR XVH\VSUHDGVKHHWR RU DQ H DQG J UDSK GOV DQG VR XVH VHQURWAR UHFRUG GDVD
HOPWRQED®  7KHP DRURSIEVFRYHUHG LOWLYFRXWH LQFOGH P HAKDQIEV Z RINHQHU\ WHRY \SUQ)

M WP V Z DYH SKHQRP HQD DQG HBPWIFIW DQG P DI QHWP

)281"' $7,21%/ 3+<6,&6

) RXQGDARQDCB K\ IEVFRQUGHW\RSIEV UHDWG VR HQHU\ DQG P DAMAU DQG WH SUQFISGVWDW RYHQWH
P RARQR! SDWEGNVDQGZ DYHV 0 DMHP DAFVIVIQARGXFHG DVD OQIXDIH |RUGHMVRUELQ) SK\ IEDO
SKHQRP HQD DQG WXGHQW DUH HQFRXUDI HG VR VROH SUREGP VXVQJ P DIHP DAEVWURXJI KRXVWH FRXWH
) RUAXGHQNVZ KR WWKJ J BIZ WK P DI WIVFRXUHVKRZ VWHP  UHDCZ R DSSTEDARQYZ IMRXVYKH

FRP SB[ IW R P XG/\MMS HTXDARQY 7KHOERWDWRY LV XVHG VR WDFK WHFRQFHSWR! SK\ MEVDQGP DNH
FROQHPWRQV\R EDVE P DI ,QWIVZ D\ WGHQWZ L@ SHUHQFH SK\ MEVIQDZ D\ WDWY/P HDQIQI IXADQG
GILHPVD DSSTFDEGH VR WHUDHY 7KHVRSIEVFRYHUHG IQWIYFRXWH LQFOGH P HFKDQEEV Z RUN HQHU\
WHRY \SUQJ i VP V RSWEV HBIPAIELW DQG P DJ QWP

(19,5210 (17$/ 6&,(1&(

( QYILRQP HQWIGS FLHQFH 1V DQ HBPWYH VFLHQFH FRXWH LOWIQGHG VR FRYHUWH SUGQFIS®BVDQG P HIKRGREJ LHV
XVHGVR MG, WH IQMUHDMRQKISVEHVE HHQRU DQMVP VDQG WHIUSK\ MEDOXWRXQGIQI VDQG WH P SDFW
R KXP DQVRQWH QDD RS 7KLYFRXWAH LVQHFHWDLID IQMEMVASTDY DQG GHSHQGVRQWH VXFFHWIXO
LOWI IDARQRI VFIHQFH Z MK SROAFDOVRFIR® IFDODQG HFRQRP [E MXHV 7KH XQGHBIQ) WHP HVGHYHBSHG
LQWH FRXWH DUH HQHU\ FRQYHWMRQVDUH IQYROHG [Q DOHFREI IFDCBUIRFHWHY P DMAUP XWEH UHR\ FBIGIQ
HFR®J LEDOX WP \/ HFREJ LEDOX WP \/DUH DRQMUIFRQQHAMG KXP DQVDSMUHFRER] L[EDOX IMP V

HFR®J LEDCSUREGP VRFFXULQ D SROAFDOFX@XUDODQG HFRQRP LIE FRQM WDQG KXP DQVXILYDAEHSHQGVRQ
GHYHBSIQ SUPWFHVWDADERZ | RIVXWEICDE®! HFRV VWP V 7KLY FRXWH LOFOGHVD GERDRY FRP SRQHQW
WDWD@RZ VMXGHQAMVR DSS® DQG UHQ RUFH FRXWH FRQFHSWDVZ HODVDQHQI DI LQJ 1 IHG FRP SRQHQW
FHQMUQ) XSRQHQYILRQP HQEP RQVRUQ] ) IHG WISVVR RFDARDMUH FHOMYDQG P XQELSDOWMMA DUH
DOR [QMI WDOR WH FXUWEXQP 7 HDFKHUUHFRP P HQGDAWRQ DQG DGP LQMADAYH DSSURYDADUH UHT XIUHG | RU

HQUR® HQW













































