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HOFRPH WR " RI WKH (X5H&RPS 1HZVOHWWH

,QWKHGLWEZRRQUBHO L JKRKH GK O MJKBAD WSHW/R\I U H*
IURPRUNSDFNDJKH3 DQGRUNSDHANIH :3 HDFK
SOD\LRNH\WRAQMKDGYDQFRIQUF XB®PRQRRFWUDWH
ZLWKMWXHKRPSRVPWWHUILLDGKVW3I\ IRFXVRQ

LOQQRYDWHFEGE QFHWKRGE®YHVW L WDRWLEYS Y D Q F
VROYROGUMEYO®RR LWRJHF R YKHUK T XDODLWARIQE UH"
IURP&)53PDWHULTKHWH EUHWD QVKHEHHITHFWLY
UHXVHWBLIQLILFDHQMXO\Q F LGV R X UFIHL F L H QRAG
VXSSRUWLQXVWDLQDEDHXIDFWXULRUDFWLF
BLPXOWDQHRX¥AQFHQWR@WRY O HG UD Q DIGIE
OLIHORBDUQNQXFFHVVIXIDOQIFKDQLQWHUDHWL
OHDUQBQDWIRHDWXUVWUXFWRRXGYHQJIDJILC
TXL]]JHWQGEGRPSUHKHYVUW B OEHVLIYWHRGEVVHPLQ
(X5H&RP L QRYDW LRQGE HVSW D FW [7ZRHIY W KWHKIH V
LQLWLDWEWHOAFRQWULBXRWHGXFLHQIYLURQPH
LPSDFW@PGSURPRWEQGHVSUBBASWRRGLUFXO
HFRQRP\ SULQFLSOHY DFURVV WKH LQGXVW!

(QMRA[SORWIRBIFKLHY HPHQWKXP H& RPBQ & WD\
FRQQHFWHG WKURXJK RXU ZHEVLWH DQG VR
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LV AHOWDOR ( X5 H&RP S VP DMMRQ GHYHIRSLQJ DGYDQRHG UHR FOQJ WIFKQR®RILHV

IRU FDLERQ [LEUHV ILRP FDLERQ ILEWH LHQIRUFHG SROP HWV &) 53 WXV HODEQQJ

H
P

IHAAYH FLLFX@U VWDWUILHY |RU FRP SR P DIMUDY  7KUHH LQORYDWYH VROYRO MV
HWRGV KDYH EHHQ VALHQW LFD@D LQYHWA DMG DAIE \FDO

&KHP LFDA@ DWMMWHG VROROMY \VDBG XS \XFFHWMX@® R SLAWFDO!
GHP RQWADWQJ W | HDMELAW | RU LQGXVIMDOBGIYHODSSMFDAWRQVY 7KLY SURFHW VDI HO
SURGXFHG KLIK TXDIW FRQWQXRXV\ DUQV VKRUM LEUHV DQG | DEUF SDWKHY XVQJ

HQYLLRQP HQWB@® | UHQGO VROYHQW DQG FDVIO W

3LORW VFDOH 6ROYRO\VLV 5HRRRKRIHG )LEUHV [ FP UHF\FOHG IDEULF SDWFKHYV

3MWP D HQKDQFHG VROYRO MLV \KRZ V UHGXFHG HP MARQV DQG DSSLR] LP DO
UHFRYHJ. Rl SLRGXFHG 1 2[ JDVHV UHVX®MQJ LQ [LELHV Z LW SLRSHUAHV FRP SDUDE®!
WR YIUILQ FDUERQ ILEUHV 5HARYHUHG ILEUHV Z HH VXFFHWIX@D XVHG LQ DGGIIYH
P DQXIDAMUQ) VHH ) LUXUHV  3@W D VROYROMY UHDRRU DQG Z HW\VRUXEELQJ
VWP DQG 5HA FOIG NFDLERQILEWHIRU ' SUQWQJ

'LVVROYLQJ FRPSRVLWH WXEHYV 5HF\FOHG N FDUERQ ILEHU IRU ' SULQWLQJ DW %LR* "

oM
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6XE DQG VXSHUFUMFDOZ DWU VROYRO WV Z KLFK | DFLOVDVMAG ViKH UHFRYHU. Rl
| DEULF SDWKHV DQG FRQWOQXRXV FDUERQ | LEUHV VXSSRUMG E\ GHVIDLOHG SURFHW
RSVIP L] DWRQ VKURXJK P ROGHFX@U G\ QDP LFV MIP XMWRQV GHYHWRSHG E\
32/,72 7KLV DARZHG D GHHSHU XQGHUAWDQGLQJ RI VROYHQWFRP SRVLVM
LQWAUDFIRQV VHH ) LIXUHV  6& UHDFVRU DW78' DQG 6(0 LP DIHV Rl 6&:
UHR\ FO1G &)

6&: UHDFWRU DW 78"

6(0 LPDJHV RI 6&: UHF\FOHG &)

oM
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) XWKHUP RUH GHVDLAHG DQDQA VHV Rl VKH VROYRQ VIV VROXIRQV  SHURUP HG E\
178$ DQG 687 FRQILWP HG VIKH SRWQWDO | RU VROYHQWUHXVH DQG LGHQW LHG NH\
YDUDEGHV DI | HFVIQJ ViKH TXDQW RI UHF\ FQHG P DWAULDOY

/[LTXLG VDPSOHV RI GLIITHUHQW VROYRO\VLYV H[SHULPHQWYV

105 DQDO\VHV RI OLTXLG VDPSOHV

178$% QRIDEQ WDQMVIRUP HG P DWL] UHVLGXHV LQVR FDUERQ QDQRWUXFVXUHV
VR LP SIRYH ILEWH UIWV] LQJ $ GGLMIRQDAD D SLARWMFDOH |LEWH W] LQJ QQH
ZDV HWDEQVWKHG VXFFHWIX@ SUHVHUYLQ] WUXFWUDO LQWAJUW DQG
P LVJ DVIQJ QHJIDVIYH UHR\ FQQJ LP SDFW RQ | LEUH SURSHUWIHV

6L]ILQJ OLQH IRU FRQWLQXRXV &)

oM



"4 0)" 11" . ;

66
'3 &LUFXODULW\ E\

5HF\FOLQJ DQG 5HFODP

99

e : KDW1IH WRU: 3

,Q VKH XSFRP LQJ P RQWY : 3 Z LA@IRFXV RQ | XWKHU RSP 1] LQJ ME VFDMH
VROYRO VIV SURFHWHV VR HQKDQFH ILEUH TXDQW DQG LP SLRYH WHR\ FQQJ
HILFLHQR\ . H\  DPWYIMHV LQFOXGH ILQDQ] LQJ  VROYHQW SXUU LFDWRQ
WAFK QLT XHV DQG H[ SGRULQJ VIKH HI I HFVYH XVIK] DARQ RI P D[ E\ SURGXFW
$GGIMRQD@ RQJRLQJ H[ SHUP HQWO Z RUN Z LGD JHQHUDWA FUMFDO GDVD
UHTXLUHG IRU WH YDQGDWRQ RI GHYHARSHG VIP XMWRQ P RGHYY HQVXULQJ
DFFXUDW SURFHW X QGHUWIDQGLQJ DQG VFDMELAW

¢ &ROQWILEXWRQ VR VKH ( X5 H&RP S 6 FRSH

3 LV HWHQWDOWR DFKLHYLQJ ( X5H&RP S V YIVIRQ Rl D VXWIDLQDEGH FLUFX @MU
HFRQRP\ IRU FRP SRUWH P DWUDOY 9% GHYHGRSLQJ DQG RSWP L] LQJ
LQQRYDWYH VROYRA WLV VHFKQR@RILHV DQG [LEUH WHDVP HQW P HVKRGV : 3
EUGJIHV VKH JDS EHVE HHQ FRP SRVLWW Z DWH VWUHDP V DQG VKH P DQX I DFVULQJ
RI KLJK TXD@QW UHR\ FOHG FRP SRV SURGXFW 7KHWH HI I RUW VLI QU LFDQV®
FRQWLEXVH VR VIKH SURNHFWY RYHUDUFKLQJ JRDQY HQDEQQJ HI I HFLYH UHR\ FQQJ
SWDFWFHY DQG SURP RWQJ UHVRXUFH Hi | LFLHQW UHXVH VWUDVIAILHV |RU FDUERQ
| LEUH UHLQI RUFHG SRQ P HWV

oM
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3 S\ VD FUXFLDOUR® LQ VKH NQRZ GHGJH WDQM HU DQG @I HARQJ GHDUQLQJ
DVSHFW RI FRP SRUWA UHR\ FQQJ DQG FLUFXMUW Z LWKLQ VKH ( X5H&RP S
SURNHFW % 0 VLIQU LFDQW DFKLHYHP HQW LQFOXGH  WUXFWULQJ
FRP SUHKHQWYH HGX FDWRQDOFRQVHQWDQG LQVIAJ UDVIQJ LWMLQVR DQ LQVIHUDFVIYH
H GIDUQLQI SMWRWP 7KLV SWRUP KRWV LQWAIUDWAG YLGHRV TXL ] HV DQG
GHWLHG VFUSW LGHDO IRU ERW VHO WXG\ DQG RUWDQL HG WDLQLQJ
VHWLRQV

. H  DPIYIMHV LQYROYHG HYDOXDWQJ WRU ERDUGY FUHDWAG E\  SURNHFW
SDWQHW  ILQDQ@] LQJ WUXFWUWHG FRXWH FRQWQW DQG VXFFHWI XQD
LP SOP HOQVQJ VKH |LWMWVVHWRI FRXWHV ( DFK FRXUWH FRQUW RI FG{DUQ
GHILQHG GHWRQV FRYHULQJ HWHQWDO VRSLFV VXFK DV |LDP HQW Z LQGLQJ
SURFHWHV VHH ) LJXUH  VRUMQJ DQG SUHYHQWRQ WUDWHILHV DQG DGGLWYH
P DQXIDFWULQJ WAFKQLTXHV )LIXUHV  DQG 7R UHLQIRUFH QHDUQLQJ
LOQWAUDFVIYH TXL] T HV ) LJIXWH  DUH LQFRUSRUDVIG DWMKH HQG RI HDFK FRXUH
HQDEQ@QJ XVHW VR HYDOXDW VKHLU XQGHUWDQGLQJ DQG UHVHQWRQ RI VKH
P DVIHULDO

6SHFLLFDAY ) LIXUH  LGXWUDWAV D VDP SGH GWRQ RQ ) LDP HQW: LQGLQJ
SURYLGLQ] WUXFWUHG GHVDLAHG H S@MQDVRQV FRP ELQHG Z LVK YLVXDO DLGV
| RU FDULW

JLIXUH /HVVRQ )LODPHQW :LQGLQJ

oM


















