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-DARE * RBHQEHUJ 'DIG OD]XUN\ DQGSRUDERORPRQ

7KH +HEUHZ 8QLYHUVLWURMBP

7KLV BW/IBUFK ZDV VXSSVHG E\ JUDQRR/WKHPDUW ,BVQDWLRQDO &HQWHU RI
ODUNHWLQJ DQG 5HWDGRUD YIGEVRQ &HQWIRDLO DGGBH RU
FRIUVSRQGHOBH MDFREJ#WDYRMBEHQ PIPXU#ROLYAVFF KXML DF LO
DQG VRULQ#YPV KXML DF LO

7KH DXWKRUV ZLVOQRR-RMK (OLDMKE =YL *X®D *LWD-RKDU OLNH

.DPLQV +Q .HDURQ (\DO O0DR] B&RE 6KRHPHED RJ KFBDXO ARPHQWYV RQ

D SUHYLRXM\GWDQG HVSHFLDOO\ 'RQ /HRBDFQIHVWLRQV LQ YDULRXV VWDJHV
RI WKLV UHBK 7KH DXWKRUV DOVR WKDQMNSKQG: MIKKUHH DQRQ\PRXV

-05 UHYLHAJVRU WKHHVXSSRUW DQG GLUHFWLRQ 7KH SDSHU KDV EHQHILWHG |
SWHQWDWLRQV DW WKHGROJIREL® DQG :KDBXXRQHVV YVEKR
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1HZ SURGWGHIR®D EHLP SURYHEGLGEINLQ) DQG [FOLQ FHUMYD

Z HO® L @HAHPHY GHNG RP DQKVWRIDEDWL Rl SURGEBVHG WUHQGV
WHUPWE P SODYMHVHHR'E OWH\D AFR QUEX\VWMRVKH X QG HEMPIIE SEEVRQ

Rl QHZ SUR@PHUHIFH 7HRSOWHV ZHUWNBED D VIVRDSSLOWKH ROMRQ

Rl SUREWHIQJHR DGDEW D VHWRNQVIRSHWLRQV RMMGGNLIGGNR
XQFRYHLG ) QR D GDWIQM) WKIROR D OY VR ,W ZDV IRXQG WKDW WKH
PDVMEBW R QHZ SURGXAURY BQ EH DFFRXQWREG@IRHZ DY WP SOWHV
7KHILY WIFDWHY DHIHEES VERQJ WKDMWGHILE IURR/L[ HOHPWD | LYW
SUGFLSORSHIWR/ $ BREHGXUHAROLILQYKH BEQQWRE OWHHINHG

SWWULEXWHSHBHYY RXAONHEB RORZHE D UHSW RPR/H[SHILPRIWYV

H[CP 1Q_Q LWVEXGRY/LQ WKH FRQWHRGRNS GMRQ



7KHLQHWRQ RIHZSURGWV KDV WRQGO. RO HWKRGV WKDW
HQFRXUDJH WKH JHEHDWHMREHY RI BV 7KH QRWLRYKYKDMZDUGYV RI
JHQHWQ D ODUIREU RI LIEHRWZHK WKH FRVWY FDQ EH WWBRIERG EDFN
VWXBLQ WHEH® H J ODUVFKPBIQDQDQG 6RPHUV  ,Q YHZ RI WKH IDFW
WHKEKY SURFHVV WHEPELIK BRP SOHIQG XQUPDMIG H J HERQR
.OHLQ :RRGPDQ 6Z\HU DQGUILIQ WKRYBROHE) HOHWI QHZ
IGIBV PD\\FHN DW\R EHFRPH PRUH SURGEY WEURJUHVRPIRQH LGARQ
WDWHRBWKHRPHPD\ VXFFHHGIGOM L Q SIWHUQYGHONMRQ WKBW DU
FRPPROWR GIHEQW BRH[W\A BRGHQ  'DVIXSWD : HLWEJJ  DQG
DSOWH Z IWKLD FHMWSURBXBAVHRU\RU HYHQ \RDSSWH WRWKHU
SURGHDVHRUE ,@GLYADWZ KR DERVXFK D RRUMH VWUDRNAS HFWR
JDRDR DEMWDJIH RYMKHUY ZKRMABHWDVN DV QBIG XEDWHESDW
IGHBRQ +RZHYHUBHYVK\ SURYH SUREN WKBVEHUQVINUBV/REH
LGR\@URFQG XLWH RIWH@YQRYHDOGGH . QDEO HL\HDJ — $V VRK
WK @FN SPDH®H DQGIIHIG DE Y 7 KH PIQWRKA/R WLV SDSHWVKDWWEH
SIWHUQV DQAILTEORMNFHD YRILDEX LED DSIHG DABDODEODQG WKDW
WKHVRVBBEUQV W RNHFFED DRUBIVISY H DVIDE BMBMHMRO WKDWEMOVKH

I[GHEYRQ SURFHDEDIQQVKIFGE L X DREH PRUBRGRAY HXQG IRFXVHG

THW XX VWHBWHVH QRIWREDH DPSIB$ @WIVR 'R PLGR\AL] DIV
SURRWLRQ VWUDWHIYFA VFRXQW(RGHD Y HFHIELDD — PLQWHAN
OLBW VKRZV WKDW WRARPEFHG D GIEHEDIB/ZHH@RBZARYD XQUDWHG
YL DI DPESUEHIQG BOHY WLIR 7KH GHGF\ Z D/ FUHD®HG
IOWURIIMD VWKFWLRQ EHWZHBR WIIIEWA . IWIRLWHEIVW PLWHY
IR®RZIQJ WKH RDGKH SUHRDUOFRQVWD QRAHGGWOW K HIMMHU LY W

AVFRXQWHKE VA LF GHE)G QH-RXOG EH MEBIQRVKHU FRQWH\M@Y DV ZH



6LAMGYFRXQWYV AFEBRDBUHG IRDPIED 1Q VXEPDUNRY/OQ G GHD Y
VHYLAZ KH) D SUHGPIMBHEIBOHY WLIRIP LW [HHIEHG 7KXV ZH FDQWKDW

D_UHH FBESBWHUQ KB BIINHG

7THPSODWHZ DRGXPYDVHG 7TUHQGV

‘H F DQ QRE[WHQG WKH QRVYAMIHIIS DMWMWR/KH QRWLRCSRIMHHP

7HP SOWHV UHSUH CATE SPI&/\WH WDV W/ BIBR D EODFUR VY MIFQG
SURGWYHWKV HP SOLVKIVHWERQE) LYVMDJI KRZ RQH R WKHAP SOWHV
IGHWL IGK) WKH SUHVHQWDPHIX BIKE RIEXWH 'HSBIGR 7 HPSDWH LV

GHYHG BVH WKDWKH FRGRIV1] 1D HDP SE D S L FESIWHUOREWBGE\

G IV WKH GIESHRQEHWER WKERVSAL FELGISHYGRW MDEOHSBH DQG

WPH WKURXJWEISQRWLRQ HQHDMXOH WKDW QHEBIGRERQ EHHQHUDWHG

B IQWURGY DGHSHQGHQWERHWR SUHWR\ LQGHSHQGHQW YDULDEOHY WKURX
VWHS IXQBWLERU PRIHQEO \BE WKH PHURENE. R@® SIVHUQ DV VXJIBVWHG
WKH FDVHV Rl WEFDUNSM/OQ® GHD Y VHUYRHV RV WP SOWH DQG LWV

JHQIBN DEMDFURVARG XFWV FOQEMUERNWEQH DP S GUDZ @D

UHFHQW \BVXGGUHDRPGEP W +XQJUYDFN\UXS B DUH\GIOHG
IRIPLFURZDYHHRYXVH  7KHWERIPEBUBKDQJH FRORU RBIYHDFHWWD
WHPSHUDWXUB IMYRBRIEDFRQYPHUY WKDWUXEY UKD $ GMRXJIK DMIVW

JOQFH WKEQBQPD\ DSSHDHPRW \WWL\H DP S FRQUIDWKH NHDWXUHV RI WKH
\DPH WHIOWH 7KERIDGSHYGRW MDEOHQ WV B/H DUH WHPSHUDWEH®! DQG O
FRORU $ GHEBRQEY FUHDW®IBG/WHEIRREHWZHHQ WKRYRIDEZYHSS\R

D FMERDRYSHUDWXUHBAERORU LWIRIMWHG DQG RKLMHDF WKH FRORU
FKOQHV 7KH (HDOHG IRUP QR ORQERIB WKH FEF YD LDEORI WKHD

HDPS® QRGRHV LWHRIBBD LQROY WKERH SURBMRU VMLFH  <HIMY



\GHWVLILBEDG BOHID DFUBRGXFWY DQEMBOG WKXW BVLAG DV D
WHBOWH

61QFH WKH BSERQ F? SOWHPFOM\PD QX ONL) SURGXBIEXWHWEHU
WKIRDUNHW SDUDRWIWHIQ\EH XV HIEFRCG W LDQHZ PDUNBRHEY
FXUUBQWGHHGDRSHG SBRGDUNHWIQ)BYFH WKHHPIRMWRQHEBPSOWH
PLXW EHSIHGR JHQHUDQHZ LGKPSL]D GIOHY\ VI YAHVE\ FUHIDA/D
PHDQLQIGHOGIR EHWZHHIRWE I HEQWDEXWHY VXFKUBM BQG
WHPSHUDWXUH @R RIFRFSDQP LKWIR{U D SUGEFRXQW/KH VBHBDWXUH
Rl WKS{]]DID®TEDRZ D SUHGHBIBOW-D DW WRHRNEHOHY

7KH DGGHBM Rl WKASOWH DESFK LV WKDW LW GUCHMEQVRCH LG

RIVELDU VWXXAMY IRPHU SURBIKKOQIHY SUBLDDGLHERW D&IDQG
VR HWPN PRUH DRAEB UHVRXUFHHRWLEQ SREHERVKHRPDARQ
REWQHG B DQIVIVR FXUUHQW PDUNHW QHERSE )RIKH[LGHD RVELBID
GHSIERR EHWZBS]] ]D WHPSHUDWXUHREERSLL QWH IURBUNHEDVHG
IQRPDWRQL HLQRPDWRQ GKHG RP WKH FXUUHQW PDL RIVDWQH
* ULIQDQG +DXVHU VXFK DV VUIRS@EE\ UHVHRILG LBUYJ WKDWSABIPWXUH
DW GHM 1V D FEIR COARIQ WKHRERH RBIJD \HYEH $ OWHEMHD LW B\ EH

GHYHG RP SIRGRV EDVHIRUDWLRHL(RP DVRQ WKDHWNWIHEAU

L @BHAWJ WHEWHMEDG\RFV Rl WKH SBRGMEK DV WREHFH RI GHBGFLM
EHWER YDLDHOP RQJ QHZ IRRGAR \HYE $ OWKRXJIK WKH

SUFHASHUDWXUHPDGHIR®H ERWK IPRRINHW EDQRUGDANRQ DRG
SURG¥ZDVHERUMDNRQ WKHWMAH DSSURDEH PRUH D¥NVHE@LEH LW

VSHLLN D VIMWXGHDPHZRUN IRU REMWY XK [@ LGHD

7KH DGGH RI SURBKBVHGERUMDNRQ/ HVEHOOMSSDHOW) PRUH

FRISQHGH®RQ FRQWH[WV WXRKKRORLQ H DPS® $ QHZ LGHO WKH



FDWWRU\ RI GINLOIOWHY LKW EH DWW W D CDOL@KONMRQ FDEDM: KHD
WKHR8HUDWXUH RI WKH FREWHHEX OMRQ/ ORZ KHY WKHUBBD BLQNLQ
WHPSHU DM XBIDFKHGIOWOMRQ/KUIK 7KH GDQWDJH RIVBIO®Y ZRXOG EH
WHEVKH FROBRXIVEIED UHEK WKISEPDGUQNLGPSHUDWXKIFKZRXOG

WKHQ EPJDLEG IRU BRYHQGHA.BE RLM 5HDLQ PHHD RQ PDUNERMWHG
IQRPDWRQ VXIARI WKDWZRKBIFNR WD SLERDLPQEHDW SUHVHUYDWLRQ DUH
LP SRWDQWARDPHUV KRG FVHQUMGBIDER VXFK MEHD +RZHYHOLGHRQ
SURGYEZDVHERUMARE\ DGREW WKHEBRKWH 'HSHHQEWP SOWHPEH

HYQ PRUH BYO7 KHL QRUFDAR QERW WKHEZRAEDW SPHWHUY DQGMMBHGSH
GHSIBRFHWY FROWHERKDQH/IQ SURBXV RYHHVR2WKHUDREBV RIQ
$WWULEXWHSKBH@KY FDWHJIRU\ DUBNDAB®/\Z W FRORUHG ORZHU VHFWLRQ
WRIPRX@IH WHGEO KN RU HRANEDG WUDQV SIMUKIRBANKH GHSERG

EHWER KILEW DQGPHWHU DORRVHE FROHUOSHG FXSORLQ FRPSDFW

VRUDJH LQ VWBBIMBZ LWEDVHALGHU WKDBR UHGXFH WKH GDOIMD) RI V

ZKHD FIMMG DURXQQ/ZQRIPDANRQ DQERH WKHS@MPH VKRXOGHEHMBY'S

YDRDB4Y KHQP DUNHW ED@RGDWLRBW DFMEB RUQY D& L

&BOUOP DQ\ LBRUWBBERN. GHUNVRQ\DKH BIf) GHZHG RP
P DUNHW ED@RGDARQ VQJ D YIHARI P DUNIWUHYUFRHWKRGY +RZHYHU
WKHDRH Rl WKRWWKRGR I HJLEDUFK DQG [HKDMAH VHWARY [RU L GHRT)
KDV EIQ FEMFIHG H J BIVRWL 'XUJHH 21&RQQRU DQUiaH QRWVHG
WKPDQZ DQWWH EDRZ WKHNKEQG WKDWHRXRS RV HUV DRMED HRW
H[SUW ZDQWV DOBGY IRU QRUNI SURBXV 5HIQI RWKH FRRQ PHWKRG
RI DNLOEX\HU\RGHWIEH SERIPVZ W FXUUHREGBVY &UDZIRUG WK
QRWHGMKEDSVRYPHZ SRGXR.GBY FD\ QREH XQFRYHIKHR UHVSRQGY

GHVHHE SWHSIPVIQ VWPV RI FXUUHRGM’RVYV



2QH SRALEGRPRPH RHFHWLM BRQFH RQ PDURDWMERUFDNRQY/ WKH
A VSURBR RQDRHW WKIFXHIMCGH RWMERP H AR SBRGRVV DRHD
SURGWVHKIFK PDRULQRCY SURBIIHHWEVRQY LPSURYPIYW RI FXUUHQW
SURGW\DQG FR UHBARQQGDQG MDMD  ,Q FRQWIIBIRGRN EDVHG
IQRPDWRQ KD\HEYKRZQR EHIHHFWHQYDURXRVKHU ARG PLOFRQWH[WY
HJ UHYHUVH ERQJ 6UQLVID /RYAR DQG %AD  DQESURGMF
DUFKRBR 8 QLKDQG 3HDUVRQ ,W LV RXQWRQWLRQ WHIRPDIFRQ

ZL@® EMLP OO HIHMMHO WKH FRQWHIDAVRLRQ

'HULYLQJ DQGIRXODWLQJ WKH 7HPSODWHV

$ Q DSSURIFWDQO\]LIWVKE\QDPMRHRONWRQ R WIREEDDO
LQRY VRQVIX GHDRSHES$ KX EU ‘H H DPLQ@HLW IRUVEIDV\ Q WKH
FRQWH[WIRGSW HYRRE OWXEU FRQGXFWHG D EDFREINURS DQ
SURBP \ROXWLRQNRQKEVOQG VRAHGHGIGHWMILQERY FRPPRQ
SKHIRP HRORLD GDWWHUGK BH WHUPHGEYWDE GMRXJIS AKX EIf/
DSSURDFK PDRG DMHIMH SIERIP\ROYLRI WHKERORED/\VHPY UDWKHU WKDQ
LQYMMRIGHZ SURBNV Y FRQFHS®ERQWWHIIMWK WKH SUHPEGWHW
DSSURDBKWVKHWH WKDW LW |RERVHEORKS HUQWIGRWKH SUNYMQVEO\

WKRVH REHBQV WK DM WHIRQWH[W Rl FSURGEZHYDPLAHDQG

DGDSWHG

7KHLQVOB-QNIEDVRQ RI VERVIY RXWWXG\/ REWQBIE PDSLQO
VWENXUBEREHIQ WKH VRDSROWS-SHOAL QU FREWRYQ IRUCHUQJ
WHBDWH\NDZ OHGJH RI RKIRQROBGHYHRSP HQW RUSGRAVY (MNQJ GDWD

RQ WKHREM/RQ RI VRBESDWHEEWY ZHUH APHEHVEELYKH RUDD SURGXFW



1O HEX VWDJH DQ&MERHRQRWKH QHZ SBRGXVKRORLQ VWDJIRAKH
FAP P ROVHMGHVLIGK) WKH WWRQ EHWZISURBAXY ZHUNRGIEQ HOVRQ
WR OWX BT WEDR DQG ZHUH FREUHBEGDWHRSRN WEBWH\KLK
SURFHBXDV \MB UBIFDWHG IRU RIKKHRS RWOWHV BPHD K\ILHE
SURGW\EDQN DFFRXQVXQHINE ,Q WKHPDIS LQVWEXHL ¥{PDVMRU \SIBRVHY
ZHUH UBBE6 ,Q WRORLQ VHWRQ ZH IRKBWH WKIS@XA WDFR@ERY HDD
ED\A GHIQUWRQV UMTUHG IRU WKBIERH®W RI WKISOWR WDIRQRH SUBYG

BORZ

'HILQLWLRQV

7KH RDUDFIWIW RI D SURG¥DQ GEHAHEWRRPSRQHQRBHFWY VXFK
DV WKH GHIVWIRI D FRU DQBWWULEXWIEEOW RI WKERSRN VXFK DV WKH FRORU
RUKHIKW, W VKRXOG EH QRW\BHE MKW D JH RMWVHHFR PRNRR ZH FRQ)
RQDWIBXWHVWEREL VW R IIEMWRUFDWLRBEVWUDFVEORQWERFY H J
DHV\WIKENE KDWSDIG D DQGOD DUH FRGMUHG@DW D ODWHU VWDJH

,Q DAWRQ G WQRM/RQ/ PDGH EHWZIGMEQDIDNEXWBEYG FRPSRDVV
ZKLE DUH XQGHUDNPKBIFRVX UH U R ORIIIBH QCDMIBEX WHV DIRRS REQWV
Z KLR DUH QRRARD O BIEONKRDQXIDFWXUHU ESWHYHBW/KHIGRRIDJ
HOYURPIDW Rl WKH SURGEM\PIFARQ XVDJIH  7KYK@IJ\DQG VHDW RIILF
DUKDWHL.ERP SREDW\KED FRORU D)@K DIGHVHIOWHEXWHBRRU DESM/D
DUH HWIBURBSREDWV DQGWIKMY DQEIEW RI WKH SNUNRIRQ WKBIFK
DUH H[WIBUNYERAY HQE D \MKH FRPSRDWY DQYEEXWHNBD IR WK KRGS RW
DQG LOWKERIQJHQYURP YW MEBUH FRGHUBREWLPWSURGXEDVHG
LQIRUPDWLRQ

7KH HDRRQV EHWXHRIDVHORKDUD WY H-WKHU EHWER|
FRPSRQWWBRHWZHHEG DINEXWHY DUHBER QONV,Q WKH FDVHEEOMHV
WKEL@NDUHHEBG DV GASEF\ ,Q WKH FDVEI@M EHWEIHFRPSRQWYZ RV
UHALHPIYW\DKAR EH PHW 'LUHF\@OXHQEHFRQJHQ RQHRFSROQWY
QALUMFOHVSREG! IRBIOQYIQJ SMPHWHOWHWKHROG $ VVLIQPHQW RI
)XQFWLRXHIDHYFH K EHD G QDWHIBWVKH BXIDFWXUHU

7KHOINY EHWZMH®! VHDVBIDQRI BCLU DUSDXUDMYHEXUH QWL
HIDPSB® WKHUHNZRBINYEHWZHHQ WKHDQB WKH ABBW WKH OHJIV VXSSRUW
WKH VHDIW WKH VHD®/ MRG! Q839¢FH 1RMOYR WKDW WKH VHDWKILY D EXF
HIHFW RQ WKH@ZHYHWKHWWEU LVWEIRGIG DVAMNEHFOH LW GRRYV Q
FRPSO® Z LWK WKH VHFRQEPHIW QP KW RIQM/RQ

7KH GHSVR) RMH GHYHORSPRKNWWRIDED WHBAFHIRU\ LV EDVBIGHER SJIRMHFW
FRQGXFEEING *HOHWLE¥ 5SHVHDKBHSRUW 1R D@ LBUHWHGHHE SHB LVVOR
IURPWH FRAR\



7KH FRBEWH RHODNYOERQJZ LWK WRNHMRG H[WHLERP SROQWV
AHILBV WKH SBRERRQILIXUDVIIGREMERXQAR/ VHHLIXUH 1RWH WAEBH

FRIIXUDWLREBHISRQE K WKRIGRWVBRUH DQG LWV XVDJH FRQWH[W

16(5 7)*85(6  $1'  +(5(

7HPSODWHY DV ODFHBIRRV
7KH FRIIXURRQ RI D SIRV\INH BVQDSKRW' RI VBKIRGMEDVHG
IQRPDWRQ ,Q RURAUHBIY QHZ RGRMWVKH@P LK R RIIHKLYHR EH
GHILBG DVHID FP SOWHMIGEV\VHPDAF RIJHV EHWZEHADORRILIXUDWLRQ
L H SMERXV SURVKMLRQDQG WKH RQH WRDNLIR L H \WWHBRGRW
YHURQ 7KH AIQJHV EHWZHHRIKREYRQ\DBEHHSUHWG DV FRLONRY RI
HBIPH)WD/WHSV WHRSHGRUV)LIXUH SUHVHGIANOHPMUD | ILY/W KBLSO

RSHMRUV KIFEK XQGBIBIIWKH FRQVWUXFWLRORWWKH WHP

16(5 7),485(  +(5(

7UDQWRQRB DQH[IMAVL) SURBMRIQHZ LGHI) EMFRP SRYHE
DSOLQ WKHWQ®PIQID RSHRIDV LQHIIGBVHTRFH 7KH PDFUR’
RSHMRUVZKHQ $8HG ERWRVKIWHIERD G{WHDQ DVEXWHV DQG RR@BR/
FRQVWLWX WS OWH RISFK DW HNUNRIBX\WHY DQG RR@BR/ DUH GUBZQ U
REMHFWLYHO\ PHDVXUDERPIMNFRGEFOM K HISG RNV DQGIPWMEDWH
HOYURPIW KB WKH WBIRIHYV G UDZV ORRQ SURGHEDVHERUFDARQ
P DUNHEDVHGRUNRQY WEVH RNV O] EP LBIGR FRPSEWH WKHXRRAIRQ RI
WKHISGRV LGHD ,QROBLY ZH GHILB0RG GHWFE WHHH WP SOWH ML EH
1O WHHDSLOVWX )RU HD\RI FRPS#HQIRQ DO WKHDPSOHDI HG SHUWD

WKH\BRRE HDFDWHJIRU\

1IRWHWDAMHVH VL[ EBMRUH LCOFWHHH REMRDGQ VHUIQYHUVH FREIWYV



7KHIWW WEOAWH GBEMHFG HBIU VHIRPIQRIMID RGOV DPSOH
RSHWHY WKH FRQWHRGRREBNWULEXAQMO WY FEH SEMD R/
GHSHQGHQFIWAHRIS URGXFW DWWAKOOEXWEHRIIEX WH 'HS HH¥S 7H° SOWH

IV REMDHE\ DSOLQ LQFOXVLRQ DQG REMIMRLNIVHTXBIDNL

)RU HIPSE RQ $3LO DV SDRI D SURWLRQASDLQ WKH
9ROWDHY ORWBERPDQEDQRXBIG” D QHZ FIRGD WKH 33RORBHIILQ
| HDWRG LI HHQNGRORUHG\BTKID @R XQPFHQW ZDV\@RMXO GYMDGHE
WKH FRPS DQG ZDMYHUWHGH ODDQ3$SULBRREY ' DY MRNHRZHYHU
PDWLM UHVSRBAXVWRPHDME LO\WR SODFH RUGHUINBRBQVKBRDFWXUHU
WRRI DKHDG DQG SUR GNXMHRY/W/K TNWIKHU WHER FXY QRU WKH KHHXHDUF
FRXOG IRUMNHHEDQG IRUXFK D FDU 7KH FDBHEREWVH SRSKDDURSH DQG
WKH FRQFHSUHRIMYGRORUH®BD KBV [E I DERVHERHE\ \RPH RI9: TV
FRPSWWRUV

7KH FRQFHSW RI 3RBIKIEINFR/DW ZLWK WHEXSWANMS HHIS
7HP SOWH DQG FDQ ERIBEWDNIL) D GHSHQBEEHWZE FRORU DJQIFSH
ORMIRQ RI D FDUYV SDIGRY BRI W IDZDORJIRXVRVKBDUBCH WAQ]
GHSIEHR LQNN FDVWRJY EHWZHIRQRU DIEERIFPWH.JKWIHRORUN K ORQHEH
XVH® ZAHF® DWHR DYRLG RYNAKEDG BOWIBDJIH

8 QINH WKH SEXWH 'HSHHIS7 HP SOWHKEK RSHUDMYMVKH FRQWH[W RI
SURGYW BEXWHV RWKHU IRXISDWRY THAD) WHRDSLOVWXSIRS BV H)
WKH FRORIFURBNRPSREDWV RKIGFECH WKRORLQ WHBDWH\RRSRERW
&RQWO SBOFHPIW 'ISCFHPBW DQGYIRQ 7KH I XOMRQ BPSENIQG
WH.U VHIFH Rl RSWBD DUH GHMED&KDUW2YHDO WRBSQJ VVEKY

FRQGXFWHG DPRADGURGW FABY VRDSWIKHQH SURBX/ EDQN DFFRXQWV



DQGHDNHUGGEDWHGWYKE.WH VRPHIMRQ WKH WP SOWHV DFFRXQW IRU

DPRVW Rl QHZ SURBAIPFHUHIFH

16(5 7 &+$57  +(5(

7KH 7HPSODWH $SSURDFK DQG ,GHDWLRQ 5HVHDUFK

7KH DERI WD[R®RRI WP SOWHV EBIXVAE DSRDFK WKHWREMVDVN
IURP D SHUVBHADVHG XSRQ FVEEXHDYAOUNHERUDWLRQ 6XFK D
SHUVSHAWY SEROJOXVHXO JLYMVAUDRIRQO MY RIGHDWLRG OGHILQHG
6lPRQ RUSLOVWUXBMG 7DXEHU  7KHI@GHIIHEB QDWXUHRM.BQ
VWDQG ¥RQWWRWKHESRUWRDEZ SURGERMNVMHVXFK BRUHQLIQ
GLIIXEQ DQGWYRXRFDUN] DVAW/PWIROV HJ 1DLAKDOQG 6HQ
Z KLK DUHKBUDF\HH{E DAZ HOBI L®IG” EHRIH \MKOEIG \WRHO YW/R'SALLE
GHIQWRY1Q WV RI RPHUED Y UL DIDQGR ZHDGHILIBG ROMRG OV

ORWZLGD XVHEHRR@ HWKRGY EUDYRPLQ DQG BOGP

6WP XONRQ GRAVUDRP WKHGEBI LGIGDWXUH RI WREBIS QWR DIGHIG DQG

FIOQQH® SURFHVM_IRD GBVKDY EH I TXHVEAGK D XPEHU R{SHJLPEID

VWHEBIERQBE) FUMMW DQGHIIMDMY H JYRXFKDUG ' IHKOQS
6WRHEH © HLEHUJ  7KHPDDR FREDXRQ IURP WKH\EHVYXVKDW

VK PHWKRGV GBQENFV RGIEY DOQEBORNZKLK DF\® REVWWYKH

7KHA WIEXVQER WHASH\DKM VREIYWXG\ EDVHGIRGEPSOWHRKQ RI
IDFLQJV DBEH LQVZRIOIH GENWHQNVRUBVEZ R MQIBMXGIHY ZMRLHYHG DIUHHRW
ZDV DV IRDOSWILEXWH 'H$BEG  &RPSREDMRIRO + 5SHSODFHRHQ
'LVSODFHB¥ D@’ LYLVLRQ* $GAWIRIPDSSKY VWXHV ZHUH FRQGXFRVHG BRGXFW
FODVVHV K\JSHRGXFVIRNEFFRXQIRE QHDNY IRGLQINH BPH SURFHGXUEQBA VWXG\
R WKVRDS FDWHIRH\ SURGXRHEEPH WHIDVH W\SRORS DUP LODURUBIRI SURSFQWRI
WHRBWPDAKHGEURGXFWHRMIQ WHMEHH FDWHRH H[SIRD RI WHESVHRQJIHG DV
IRGDV $SWULEXWH 'E@SHQF\ &RPSREV&RQURO 5HSODFHIH
'LVSODFHBV DOG'LYLVI® 7KHVH GUEXWVRIG FDWHUHPFH Rl WHPSODKHY ERW
DPRY \BYILECBYRG XY WY LFHV XEXNGJIJPHQWEIV GRWRIFHVVIRIHISD



IGHBRQ SURFNWDV IRXQG WHOVIWRXUFH RDFZIRY [URRVNQGR LGHIRQ
VNYRVLY WKHREHVV RHD®LRGRMDWKHU WKDQIWRHABH LGHDVVIRWH
3LOMRQ RI JURXSRGRIMYM 3DXXY HUO  ,Q DG@IRQ 7DXEHU KDV
SROWHR/RVWMIKH IOBU QHZHDWS EDOO/XIHUVRE D ODRN

VIQRUR] DWLRQ EHWZHER @/KHIIW DALY VFUBHD Z KLR LY

ZHOBIIL@H YHMY LGHIRQ KLk WHQEEMD GLAIG

&RIQJIZ W WKHO BLOIG QDWXUHHRMLRQ WIDXEYADGH MBLE\
XVRJIDQ DSSURDRKEL FR/MDW ZLWRSURFLED 7KHUVW RIQUPILQ
FROWIH S\FKROR SUALFWVWIKIYWULFWLQJ WKBIQYERSK-RHQKDQFHV
LQYHQWLYH SURGKRIW LW\ IGGEDWHG WKRWDZ/LKD D PH RI
UHHHEQFH UM FXDAMWVRWKH®IX RI WKRHDQG WKBWXQRUR)LLZ LD
VXK D IDPH RQH LV EMEDMRAGRNLFH RRIHH WKEBSHFWHEONH ZKRVH
UHVHRURFXVHG RQPECHFW R0 IRYFDAMRQ H JLONEQGIONHU
QRWHG
3 UHVWOQUIRMKHDR/IQZKLR FUMEBH FRIWRQV DOWHUSUHWHG
HQFRXUDJHVLMJHBORURQ DGEFRHY DQG IXUWKHU UHGXFHV WKH
@HIKRRG WKDW WKH ERDERFR RQ FRQWIDODQWURI WKRXIKW
SHVEFUDJ) WKH FDWHJIRULERSERURUFHV SHIRIGEN DERXW
FRQFHSWR SIFVRQI) PRUH BUWAD DV Z KLK WIBQR SBPRWH
FUHDWGYFRYN DQG FDQ IRUFMWRERIGHU QROQWHUBUERRY
WKRWRQFHSWMONH :DUBQGPMW S ‘
7KH VHFRQES SOUMRPPHOGY WKHSMGRQ RI D \MYHZAGIRY SURFHVV
ZKLR EH\PAP L WKKIONLOSIWHUQ WHRDOHRI®HIRORZ KHOHQJIDJIHI®
LQYQMH KENLD ,QURVSHFW UHSROHSHIPHOWV FREEGHES )LQVH :DUG
DQGP W IQGLBWHG WHDMR RIWRAQIRHBHUJHQYDW XM KH
IRUPV H JLAJH\DRG BMHFWAHQWR QVETRW HANKQRRED SURBHVLFDIL®
WP VHEIY DAVEXVLIQVKHVIIPR DQIEQDOPHQROO\ BROBROQ WKHYERI[W

1QZKLK WKHIFR/\KRXOG EH IRXQQ/ ¥HHFHR HYQWVEQOLMKH QRWLRQ RI



IXQFVQIRO@R IRURBFFRUQ® SHRSOH DPRUKNHDWR PDNH FU#HD
QVFRYHHY ZKH) WA DIDO]H QRMD IBPVDQG WKNGWDZ KDW GHIWYY W/RD,
SURMHBEVKHU WHKE@WREUBVH WISHFR CRUP RBIDRQ WHBVIR WKH BHHG
EHHLWV

&RPSQOFHZ LWK WKHRSIYL $OMK KOG BIFH WKHLFIGR\ DQG
SURGWYIWR LGHIMH KENLD , WWUBRPY WKH LVBRIQ SURFHVV [URP
3LOHILEE WRRUH EOGHIL@A 6RP H WHERHY VIR IFDO@DDORUHG IRU
IGHBRQ WDVNV VXFK IRDRERSEOVY A 8 U DQG ¥XPHU  QRWHR
WKH #,SIRFHGXUBXEHU ~ DWHPSRVRSH ZLWK \MBBHLG®IG" QDWXUH RI
IGHBR@ PDQEXONL) ERWK PDUNHVIRGRE SEDVHBUWLRQ ORUSKRDR
DQOMYLQDWHY WKH/RGHID RABUMHUQJ RFXUUBGYMAL) UDWKHU WKDQ
LP DIL QY SURGXVHDW X UWARIOIRUGIDWY LQ WKELPEMRY RI WKH SMAREU
WKHISGRV H W\SH RUQVRQDFDUV SDEIDLO IRRAWHRUEY HWFOKAQ]
DO SR¥®! RPELEVRQV BPHUIRY HEP 1QLQ WKHIVE LAY R WKBDWHIHBLY
DQGHONDJ WHHVW RQH +RZHYHU RQH GUBREPHWRREBUHWRVKH
WHPOWH DESFK/ WKDERHWRWE H.® VBALE XICHD BV UHERIZKLK
GLPHQVLRQOG ENHG DQRZ\WHK DUHREH FRELEIG )XUWRKRUH IGFH WKH
P HDQU@IAPHQIRQY LV EW@BHLEIAG FRXOG SRMEENERWKH JHOERD
RIKLK RUGERJM)JP DWHLFD YMH ®UJHXPEHU RGHDIE EHHQHUDWHGEKB
CEVHQFH RI D SWHMS UHGXFRHERQOLVIVKHHBFWLRQ SURFHVV IRU WKH EHVW LGH|
PD\ EH FRPRPVHG VHH BIKFYIRQ RIPLWBRNQ 7DEHU

QWP WKH VEERVH DESFIQWHIUDWHP DRWBHWRQ BE.Q

SHUVSHAW 7KHWYW VWHRYWKH SSBRIVRQ WKDWOAEMMNHG RS OWHV
XQGBLQ WKIQWHIOR\QB IFVR SURGMYRORWED SWHFW QHIIEGDWH

SURGWH SURIGLDIXLGDOQWIRU LGN 7KH VHARQEH SUHYWAG VFRSH’



SUFLSOZKLK IVHPERL HE WKHPSDWH DBSFE\ AKDQHLQ WINLODBQJ
SUKBH. GIG.QYAMH URVHV 7MHUG SHUWSHFWHKQFWLRERV IRUP
SUGFL$OZKLK VP D QLYAVHIG WKH VHEIRX RILUVRSRYQJ QHERIIXURRQRI
WKHISGRV KLK DUH VBIBRVEDVHERG WKHQVIBRIRJI WHHEHIW DHVVEKHW
YDEH/ DQRVKIDUNHW SDUDPHWHYN ERHIXURRQQG WKHVERBWRQ
Rl FRQWPHU EHLW\RIW@RUP WKH SURBKGHD

6WRWVXUH\HPEOLSURGWFHROWHY WK BMIHMIRSHG D CREHIED
RWKHLHEY BYH BH) YDRHG DV FUMDMJ.RHVWOHU  &UIBMNV SHUFHSWLRQ
PD\ EH BKQFHEHFRVH WKHVHWYUEY PDWERQBMOMUNFRBRI® SDWKV WKDW
WKHHZRUJQIHGP LG WHQBYRDRZ HOR  DQG EBIXVHRVBUVKYH WKH
RULQODYH®I FRPSOHY L H QR QHIBYWHUARPSRQWV MORGXFHG
FH RQG WKRWHEH[IVD WKH SURRBXLQ LWYERIQIHQ VIR PIQW RLID
DGQJ QHZ XMHV$ OWXEU ,Q SDWXIPU WKH SHUFHSIVRI Q!
SUH.RYD X QO LGS SKRP HYDV D FURDIWDFW ZDNWWSRM/HE .RHWOHU

RHVWOHIRSI?HG FRQQNLQ@ LKD) [PXWVLGLPIR@ZP DULRI XQOLHIN
SDIPHWHUV UKIDRWKHU BRHID 7KEWMEXWH 'HSHHQE7 HP SDWM D
UHGXFWLRYFRXOVLEHMRDO BWURD PRUHLRDIHG ZR A PHQREO
VWIBIKLZ KIFK LV UHFOILQ WKH FRQWHI[W Rl QRE\SWRGWIRMI H[SHFWHG
WHKEEH DY DVKE QWK H SIFXWH 'HSHQE7 HPSDWH®EH SHUENMG DV FUMDW
1Q WKH FRQWH[W RI QY SGHREEX

7KH SURFHGXUMIRL QWKH BEQQW VGORVHAKH $WWULEKPBIRIS
7HP SOWHY RO IHEB EDRZ RORZHE D UHSARI &R H[SHLPEIWVIRLQLUQ WV

XWHXOON
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) RORLQ WKHBRINFDVRQ RI D SURGEX) W HIKD G{WHDQ DVEXMHY D
P DW[ R DMIEXWHYV LV FRQEWAKKAXREY ONAD LOQVEDO DEWWHY DQG WKH URZV
OXNQIERWRW HIOQD XA BYQ G [WHIEQMME X WHY  7KH DB WOIMR
IG-QVL SRWHIDIGAZ GHRGFHY EHWRHMIEXWHY DEGHRQ WER B[HV

)LIXUH VKRZV D VRBW®I D GHRGF\ PDWEFERQVWUXFWHG IRU WKH FDVH RI
QUNRIIOIH/ D BVHRU\ XVHG( [SHILPOW 7KH GHSH{IS P DULFHD
UHAYH WKBEH 1| WKHEBEXWHY QIGHOGHQW FRDRU YV VXJDU
FROMVMWLRQ D@RD JHURDKXHWKH KRQ MUDEOGHEE/ RQ WIRA
YILDE®! J FDSBWGHSRGY RGIKEW

)RULEXVWLYBVBXUSRVHYPEMVKDW IRXU FDVHY RQHHRASAWKDW DUH
QWD GHERERW FIER LEWLIEHKHVH DUH GHQRWMESTI) Y/
VXEP DVL 2QH FDVR DUNHG DVHSUHVHQWY D QBRMEIBORIHS
FRQYQLABRVKHURHFBODUH QRW PDOMHE X H VRRPLKW EHBRYDQW

,QWURGXFH WWHIEEXWH 'HSHQGHQFLHV
7KH $WEBXWH 'HSHFS SURFHGXUHIRFHHG DMLY VWBIH)WUREGN D

GHSIEHR EHWZE SUHRYD LGHEGRWIEXWHY ,Q WHUPV RI VBHBRGHSHQ
P DW/[ WVHORAGKDYLQ WKHDRH RI D JHURDBRU HIPSE WKH FRRDRUKH
JOVV FROG ERDGH GHBBRW RQ WKSHWEIR/XUH RI QAKHOVR FDVE)IDXUH

7 KV GHSE®R PD\ EH FUHDEVHBNURIGNMD RORU FKDQJH H J IURPEUH
UHGWDF UMD OVHEHUDWXKHY WRMEHVW SHRHE\ LQGIXDOZKR HBRQI\R

WKH RBADJHQ VIR PIYWRIGYGOQZ W KLEK O¥HR P CFURNQR)P DD



NQROHGJHHKPDQDQGLQHU  EHFDXVHVEKCEH PRUM LFIGUD)
DFRULDQY LORPDIWROQGHOMAIQHDWHG NQRZCHBDHDQG +XIWERQ

VHH GMMIE WHHZ 1Q$ QG DQEP LWK

2 EWDILDEDQGIMVH 1HZ ,GHD
7KH EMARH DY VWDWR VFDQ WIRMEDOWHEH LWV Rl VBKENRORLQ

WKHXEWLRRORYV IRP” SUFLFO&RYGHU WKH GHIMEGHDWHG EHRZRHQ F
DQGRBHUDWXUH FD\#d HDLP I Q WKHREHQEHH LW\BIDVW WKUHRBURGX
IGIBV FD\ EH BRQHUDWHBWUKH WKRDE/IRU FRORU FKROIEHABGH

GHSIEEW RQ WKN FEUHDNDJIHEXRYHUMAD 7KH UMW) LGHAD\ EH D

JOVV WKDW RKBQRU ZKHQ LWHI BIFROWEHP SHUDQ/ERIFURZB! RYHQ $
VHFRQGLED\ VHHRAD[L PJH WKBHHLW IRU WKH XVHIORY \GHKN RBI

WKH SRVH Rl WKH FRORU B EHR DYRLG RS WKH FRORVAGIOD
7KNMPLKW EH SDXOYEDAGQ WKH FDVH B RKHIGRD KLUG WKH

GHSIE®R PD\ EH DSOLFEEDDRDDWHG SUERPOLQRUQVVIEH DIEE ERWOH

WHRBKRIHVRORU ZKHQ WKH FRQWHQWVQIMBEHUD VWU DL

7UBRHOW Rl WKH PDUNH®BIBRFRI WKH GHSPRF®WVL IQ)LIXUH
1O D/ELOU B WR WKH DERYHPIYWHR| BFH DPD SURGXFHIGDR QHZ
SURGMIGBY VK DV D FRQKITSHEDVY WHBWOG EMKDYHUWEIRR WKH VDQG
DW WKHREHDP INLOWKEDPHWHU RI UKV BURBLRGR KLIKWRIDIOVV
Z LWEQLQXONRQ WWE, PINLOWKHBUDXORY RI WEEVV GHESRW RQ LWV

KHLEW

7KH ¥R H[SHLPRWY SBMEGEHORZ ZHUH GRNAWRICP L@ ZKHWKHU

wuaQRIlQ WKHERXKWH 'HSER WP SOWHSURY H/RRPHRPSDUHRWR



Z LED XVHEQVWUKFAEG PHWKROVHUMD @R DOG BQEP 6WPXNRQ

([SHULPRW DQGRDWRWXUHG PHWKRG(SHUWPIQW
(; 3(5 0(17

2YHJYHZ 7KHHSHJLP®W ZDV FRPSHRYMER SKDVHV ,QIMYKI SKDVH WKH LGHD
JHQHWRQ VIQVADWDQXOWHG EHIYZHRX SDWASDQWY ZHUWKHUQMGD

10 WKHPEDOWH DESFKUDEIGQ /DWBLKLQNLEUWDGIAQ S0QEP

6\P XONRQ RORLQ WURUQMR ZHUH DVNRGH®HUDWH HEHDNUH3RU

EDE\ RRRHQWURDWWUHVVHV ,Q WKKDVHFRBE SGHDV ZHEMHIPRUHG

P DUNIL) SURIMR)DCS @ XENFWV SEEMVIIQL GID JEHUDWLRQ ZBABRIM
JUDGXDWHORWIUDGXDWLRQUTXIH UDQJH ZDVZ LWK DIEHDJH R
3HEILQU\ IDOVIM\KRZHG WKDWRXSN HLG QR FRAGEI HUQ DIH
HGXFDWLBRFIR(SDWLRQ

'H VLY DQG 3URFHGXUBXEMHFWYV ZHUHODYEERIHEWER YURXSV

JHQHUDBAGRYLDWKH IR0 DFWRVHEOWH OIDMENLD UDGB
VAP XANVRQZ LWK WKH SUFRISHRU\ DA\ ECR RIQF HQW PDMVVHV

&RPSHEKHQIRQ Rl WKH WERK ZDWHJILHG DQESODIVRQ BAHGEOXSRQ
SDUREDQWAIELBWLRQ WK BRKOEP SOHBM MIKQ GHIVNRQ 7KH \SBRVH
WUQRILGROYEERWRXU RRNGFXGLDSUDMEFH WDVNY QUIWPHIQ WKH
FRPSHQIP HWKRGV ZDWEEERKRU\WF®GLDSUDEH WDVNV

7KHHILET\ RI WKH \S8RH DSSURDFK BDYHBVERP SDUQJ RWFRPHV RI
WKHR8OWH MQUEPURS KHUHVHU WKBIRXS\ZLWK WKRVH @IWHIQQMLQ
WUQRJ 7/ DQG UDRPGMWLPBMZRQ WQDQ75 J IRXS 7KH MPH IDPHZRUN IRU
JHQHWRJ GHDV  PLQYWHV ZDNGIADOLQ DORUHH JURXSNDOWKH WKUHH

JURXSV JHQKUDWIBBEY  IRU EE\ RQFHOW DQG IRU PDWHVVHV



7KH L&A HYHUDENEKH 73IRXS IRWKHER HOW FORUNGF RGHED
ROQRF HQW WKDWM DWRHE RRUXSRQ XIDWLRQVKHIE\ DVHHY RROWRWV
WHELIHUQ WKU FREFVUDWLRQRIQEBHQWY BESDHRQ WKIQUMIW R
WKHDE\Y WL@QAQWURGKRQ RRWIE/ Rl RMPEIWRQH IRU GEMX0QG RQH
IRUQLEW XVKIKHU FROQWAQRUW GUHDVHBASUFWLRQKYY QRONL] WKNIY
IURP WKHUQHIQG ORZHUERGA WRORZ IRUIPNEUHDWGXIQJ WKR G
$ PRQJ WKHDGHIHUDVEMEKH 7/ IRXS ZHUS$DQ RQFHQW PDEH)DWWXU
LQUBLEWY DQERRHIW ZLWHIWF 7KH 75 DEEFRGHEGQ D/ARJIRQF HOW
DQG D FRORUHIFQHSRH WYRTEE KL WHIRMBW

7KUHHH@RU PDURBI'SURKMRD® ZHUHYLWHE DUASDWH DV FIKBWKH
HDRM/RQ SURFHGRDMKUHH \BIBEIRD KIG 0%$1V KDG D UHRRRMBIDVW
\ HDUY H[SHILBHLO WKH PDMNHRI FRRFHUBRGV DQEDBLXK UDQ.D
P DUNIL) SRLWDR MBIDWEH SVIBHQWURITXID QRWBIO7KHVH SHIRIRD®
ZHUH DVNWE&WVH WHIBYRZ R/VFBO FKRI) QDFFRUGDRIR)LQH]V
VXJIJHVRER DVVH@VDR WKU RULQDN OYHO@G SUBR/ERH 7KWH VBBV
DUEDVR FRRBOEL WK WKH QM) RG XUX®RY A-DVXUHWINDGRSWAG
WKH FRORIGHZ SUREYGMIQE\ ' DK@KDARBDIGD\ DQG *RUQUWREPIQJ]
$FFREQIO® RQH \IFP HVXUHGRQIND W VBBDFKRUV 31RVRUILQD DW
DOORG *9HU RUILQD@KH VHFREBB PHDVXUHG WKE@RPERI WKH LGHDV
7KH MXI&0ZHUH DVMHGLBWH ZKHWKHIRWEG URFP HY G QHWF HOWD
IPSOHRMQJ WKH LGHD RPDEEQ IURP  *1RWFARPPHQG INVOWR
3+LJKO UHFAPH@  7KH MXGJIHV EQBERWKHHIBVRI WKHRXS PP EUW

RQH DQRWKRVKHRALRQ R SODWHV TREKH SXUH RI WKH BILSBW



SHVXY

70EE  AL8OM WHKHDQ RULQDVDQG BRH UKV IRWKH WKUHPLMUD
JURXS\) WHRERHQWIRHR UV LIQLFQWLGHUBIHY ZHUH REW® EHWZHHQ WKH
WKUHRXSV IRBVEK \WRHL QDV R WKH D2hi S DQG WKH

YDRH UKV ) S

16(5 7 7$%/( +(5(

&RPSDYRQ EHWZHHQ WERISTQG WKH 7/ DQGIRXSYRPELEG
LQEDWHGMEE SURGXEHGKH 7IURXS ZHWXSHULRVED RULQDV

W S DQ®EYIH W S &RPSDVRQ EHWZHHQ WKH
7/ DQG 75 JRXSV VKRZHG QR FMIWIGHHRFVIQ WHURRUIL Q /D

W S!'  DQGDRH W s

,QSDQQLYKHDGY LW ZDV UBIFRS VRV W X AE WHIEKY DUH

JHDUNGRKHISGRVLRQ RDDJIHXPEHU RI HOV YILQJ ZLGHD LQNOMW DQG
YDRHZ KHUM VWASBKGRHWKRGV DUH SGHYBQE-PRUH IRFXVHE 3HUN
$FFREQI® WKNMPIBIVVXBEHU RI LIFSURGXEHWKH 77WRXS ZDV IRWHG
DQGRPSDUHG WK D PRIMIEXPEHU R1 WKHKHVW NRQG BV REVQBIGE WKH 7/
DQG 75 JURXBXH LV ZHUHWRIG GHMESLDRUGHU BRI %G REM/
SURFHEMKWS LGHY ZHUHHBFWHG IURRKHDRXSKH VHFRQGHERIQDEO
VXPPIUHV WKHXGNWW RIMDEY 6LQILIDQGLHHGHY ZHUH REWEP RQJ
WKH WKUHH JBRKSAKEQIRQIVZDV WKH EBERWIDVXUH )
S DQG ZK H) YAXVANHG DV WKH GHEBRBBVXUH ) S
7KH FRPSIYRQ EHWZM/KH JUIRYSDQG JURXSV 7/ DQEBEDWHG WKH

VXSHRMWRI WKH7JWRXS LGHDV ERRBLODWW S DQG 1Q



YDRH W S 1R \WQLFDQ\BLHUGFH 2V REWBIG EHWZHHQ 7/ DQG
75 ERWIQ RULQDV W QV DQ@VPRH W  QV

7KV SIWHUQ RKOWN ZDSMEBWHG IRU WKH FDMARIVHVEE  $V 1O
WKH FEERW WDVAH DEMYILUVW IRFXVHG RQ WK 6D LEER\WMIGHHRFY
ZHUH REVHUPRGJ WKH WKBNEVREVK ZKHQIRQDW\ RG KH) YRH ZHUH WKH
GHSIEEW PMXUHV ) S IRU RILQDN DQG )
S IRUY DOXH6LAMW GRPLQEFH RI WKH BD$RYHU WKH 7/ DQGRESV
ZDV REMYEG ERWK [RUGRMDW S DQG IRDEH W
S 7KHUH ZDV QRMVEDQ\VG L HEQFH EHWZHHQ@ RIGR@YHBOWH MUY
WHBEIDH W S RURMLQDM\RGW  QV IRU BOXH

7KH SURFHGRBESDQJ WHHV\GHDV ZDXE/HTHQNGHIRE HG UKIHQ.]
IQVLIQIFQWLEGHERFY IRU WAKHL QDVUD@V ) S DQG IRU
WKHDRH UV ) S 6lPLDO GRLQGH RI WKR JR)S
RYHU WKH 7/ DQGRESV ZDV REBNDERWKRELLQDN W S DQG
YDRH W S +RZHYHU EHWZHHQ WKH/DYHLIG B GP
6\P XONMRQG BV WKHUH ZDW QEDQVBLHEQFH W S IRU
RULQDD RGW  QV IRWYXH

,Q DAWRER WKPGEQWDJIH RIMHPOWH DSSUR DPRXDVYVHRMEQ WKH
DQOMY Rl WKARDO VHWIRIRGE WEH/\GHDY QRMKDWRNKHVW NRQQ GHD
ZDV DQ FRPH RI WKH SOVRRDL QLU ERWHK WK HOW DQG WRBHRDI

FD\URUHY

([ CPLORQ RWH LGHIQKDVER DOMEHBURXSY ERWKSHLPHON DG LS HIPHQWV
QG IDVHGBMP SOWHPDAKHEGHDY ZHUH EDPRVW H[FOX L WHE STV LD I
IQGLYXIEO WoHFDXVHGUK L \QER-EHH@H WHESVMLQY DG WHUHPEGLQ JURXSV DOVR
GLFKRVIRMXH XVHIER) XVH R WIKHRBWHW BEH FRQFO XGRS ONHYHOBIURQE (G
\KDAWH OHDG WR FRBB XFWLYHRGGHDWL



'LVEXVVLRQ

7KH FRPSYRQ EHWZM/IFDWR DQU@RG WILRLIQ RPSHAQ]
XQVWUXBWMEBLX HVHE RQVWUDWHV WK HDBIGREER(IEROJ WKH SEIWH
DSSURDEK_ GHRQWKRXOG EHEYRVINVDRIU FRPSRDV Rl WKM/ERROHG
1O XMR]LQWKH ARHERXHY WKHDBHHD ARQJIHU WOIBWFH URKLUHG +RZHYHU
WKKIK DQNLORI WHHEBY JHQHUBMNEH 77WRXS VXJIJHZEWND VFUHQLIQ
HIHFW RBRYHU WKH IDAMKWRDRXS JHQHGINZHUGHDY VIIIVV WIKRH
HW VWRISOHZ SURRBIXVFIGHE RORZHE FREHSWWDY \KROG URTH
UHGXFHG UHVRXURH/ DQG W

7KHHIHFW GRMYDQUQVHIDIXHQ ([SHIPHQWP D\ EH FRRXQGHES
WKH UHTXLUWQEWEDWKDMHEEHWZHHQ WKOIMHAKQG WIGKMUBFHD
WUQRIWLIRP FD\ DFFRXQW IRU WKH UH@XMIRQV ([SHREBW GLG QRW XVH D
JURSRILQGMGYO@Z KR ZHURGUIDHG DV B.RWR LGHBQHWRQ 6XFK JBRX
PLXW VHUYH BY¥FRADUN IRU MWRHWKH DOGEB Rl WIIRIQQ WP SOWHV

([SHULP®WZDV CHVHARIGGUHVV \NREHVH7KH \KERKH WDXIMRVKH
FRQRO JURID ([SHIPHQW ZDV,# 7DXEHU  SUHVHQWHG DERWH Z
UHALUH VY DO \WQIDWPHDQGY GHPHGVEH WRBRVHUWDONHEILXHR
WKHRBOWH DBSFK ,Q QGVLRQ ([SHIPHQW WKHMZNPH DSSURDFK ZDV

FRPSDUHBGWK QRNURUQ KHHDNHU 13R>S

(G 3(5 0 (@17

2YHUWZ ([SHULPBIWXVHG DIGHQWEBGRNVBAMRU\ GUNLD JOVYA/ / LNH
([SHULPOW WKHSHJLPOW ZDV FRPSRVME SKDVHV ,QIMYAM SKDVH WKH LGHD
JHQHWRQ VIQVEDWPD QS OWHG EHYZHRXEVH WKHW QL) WKH 77

DSSURDFK_ QUAIK) WKH +WHERXH BQRAUILQ DWER WKH VHFRQGS WKH

GV ZHUH WEBWWKUHHRRU PDWRE SURNBRDOV



'H VLY DQG 3URFH@ZRBHIRXFRYVWHG RILQGIGXW KR ZHUH VEHLRDO

WUEHER XVH WKMEXWH 'HSHHJRS 7HP SOWH WRHWRXS 7KH VHFRQBXS
ZDV FRPSRVHG RIGMGX@Z KR ZHUH MYHER DSSWKH +,7 RFHGXWHKH
+,7 JIRXS 7KH WUIIQQ WKH 77 DQBG HRXSV ODVWHG XEXIGHIS LD
SUDFWLFH WDVKWGRX FRYYWHG RIGEMGYWZ KR UHFHG QRIDQL@W
DO WKH 18RXS $V 1Q ([SHIPHQW WKHIILBF RI WKH VBIERVH MBSFK ZDV
DWW/VHE FRPSIUQJ RFRPHV RI WKH BRY$ ZLWK WKRVH RITABGGHL7
JURXSYKH MPH IDPHZRUN IRU JH@RIUBMDY PLQWHY ZDV BREHODD
WKUHRXS\2YHDOWKH WKRKSY JHQHUDWRMS Rl LEDV

$ PRQJ WKH DGHIHUDVWAMBSSAL Q@ WKHBIEXWH 'HSHIJS 7HP SOWH
ZHUH $GINLOIOVV IRUEDAZ LWIRBRUYDODFFRIGE RWKH WHPSHUDWXUH RI
WKPILO ZKH) WHHLELY UKIDIRU GINRJ WKRARU RI WEMBKDQH/ 18P UHG
WEROXHD WHD FXS ZLWIQYIRK OWLRQIFDSM BFRUGJ RWKHRSHUDWXUH RI
WKH WHD ZKHQ WHKRRNMRADNKEWIED EOHDVRRDLIR| DQG XSRQ WHIDF
DQ RERID GINLOWPSHUDWXUH MNRHDITRLQWKHEFHG KHDW IRU BRGIWHQ
SHLRG RLRM $PRQJ WKMHERPH GHDVHRHUD\BHIESOLQ +,7 ZHUH D JAD
WHKEBY SXUBKHG LWK D@HO[WXUH RIFRIQGP LN D MW WHDXRPDDOO
FRRY WHKEXG. FRQWHQW ZNHSRKBE) DQGIMN WKDW JTREKH GDUN IRU
QLEW IBHD 7KH 17 ARXS JHQHGIWEY WKIRBHEDNVHY WKDMN K[RWLF
\KDSHV DQEQIXH ARELQNMRQ RRORUV IRU/D V

7KUHHH@RU PDURBISURKMRD® ZHUHYLWHE DUASDWH DV FIKBWKH
HDRMRQ SURFHGXBHRIMWKH MX@BUH RZQHUV R WRURRIGVLIQ
DJRH\IQG RQH ZDWRRUBGRN BQDIHUG@WKUMIBIHY ZKR.G QRW
SDURBDWEHSHIPHQW KDG DW OHBOWY RISHIHGHQP DUNIEWSRWRQV

7KH MMDWLRQ SURFHGX DI QBUEHD\WD O/R/KRVH X GHJLPRIW



SHWYOWV
,Q DO\ IQVKWWRDBW RGBY DLIQ IFDQWIGHHQFH ZDV RBRNG
EHWHEY WKH WKBNMNBV IIRWK WKBLRMI R LGDV) S DQG

VWHLUDKH UV ) S TKHUBXOWYV DUH SUHYHOBKHG

16(5 7 7$%/( +(5(

&RPSDYRQ EHWANKR 7ABXSDQG WKHAEHRWR® JURXSN,7 DQG 17

LQGEDWHGWKB7 7JURXS SIRGXFHG VXSHBDRERBEKRULQMV W

S DQ® DRH W S $ FRPSDVRQ EHWZHHQ WKH +,7 DQG 17
JURXSV VKRZRGEQWDIB\WPN R RLLODWW Q V RU BDXHW
QV

6lQFH 7DXEM  +, 7 GRHVRIARQIL WKHREXU RI LIVHWKH PRUH
VWQHOW DIV SHRIPHAQ( [SHILPEW IRFRJ RORQ WHHWHU LGHBY Z
UHSHDWH{BHJLPOW  $FFRQI® WKH HB/ ZHUHWRIG GHMEELDRUGHU RI
UDO DQG WES1 LGBV ZHUMHBFWHBPIDFK JURXS RRQWKH ORZHVW
QXPEHU RI HBV BQHUD\BHEKH 77 DQG 1BRXSV 7KH KBWV DUH SUHYMRMHG
VHFRQOER 70EE  6LQIFEDQWIGHHQFHY ZHUHIRE@PRQJ WKH WKUHH
JURXSVURUILQDV ) S DQG OB ) S 7KH
FRPSDVRQ EHWZHHQ WKH BRIXSYG7IDQG 1FRPELEAQELBWHG WKDW WKH
JURSLGBH GRLOWHG ERVRILQDN W S DQ@E VRH W
S +,7 WDQUEXWSHWRRIG QR/DQU@WIDDRH W S
DOWKRXJKIQROLQDVW W QV ,Q DGBR@ WKH REVHUYHG
VXSHRMWR| WKH77DSSRDFK ERGYKVKIEDOVIVR WKWRDO VHWIRDRGHVKH

SEVW H WKELEKHVW NRQGHD ZIXR A\WSOWEDHG’
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7KH DARWDJHV RWHEBWH DSSUBDERWR LWWARAF\ Z LWIKIDWHG
WKHRULHRQILEQAEQ LWV SHERWMXOON 2Q WKH \WMAREBDYHONKH
WHFOWHV DREBIFHE\ D0LQ WKH WUKRQEGKHROWRQISURFHVV RI
VXFRAVIR SURGXFMIM .U PDWXUH VWD BODQEBHSL QQREDWXMMVXDWLRQV
7KV SURFHVMIIORJIRXVRYWBRJIEDFNIQWP H %4 OBIQLDWKH MBIV RI
SURGMWYRRRQ WKURKIK@WHUQDO G\Q@IBHIRMUVWID® FRLDWERBNK
LQRY DWHEHDW UHGXFHG

7KH WiS®WH WDIRQR SVIWWIYHEZDGBPRGIOLYKE\QDPMRI
SURGM/GHMIRQI WKH $PHWHUV RK\IXPRED DIERBVHG RQ SBREEX/HG WUHQGV
WKHRV8OWHWDK DY WKH ABMTR ICA.ONVDWH WKHMRIQRUQHZDE L WK
OLPWHG H[RBIRYFDNMRQ H FRQXPHU QBH ,Q DGBRQ WKHSBMAH
DSSURDFK WHRPRVKRXJKW EDUWRIHKMW NG HBHERQ BH) WURRLD
PHWKRGVMIHG &RZGHU IRUPIEE WKH FDU UDGMRDWHOKPRYHG
2Q IlUVWIRL QMR QML WKIRQ ZROG DSSHIRR/WDW DQG ROWH W
SUR_.GHV @ H5DWH FXHWERZ WRH\RH WKBFRO/WIF\ RVKHU WKDQ
UHQVVRIWKH OEWAKH WSIBWH WA RSHQV XRNHRY IRUGUIMNDQWDJH RI
DQG WRONLQFK IQFR\WWHRIM

: LWK UHIBWES/V SVIDEXVA X O Ny HOD N\ DGYDQWDJIHV DWW RG]
) WW DV GHPRQWYVIRMBESL QVWELWHHDVEBWRI SURGW YHIRQ\DB EH
GH\AEGE\ DVHZ DL WHIDWHV )XURRKHH DQIVZ LWL GIBK RI WKH
FD\MRIHW VXSSRHG WKIS@XMFDIBHZRUNMHFRQ®KH 0BD®! WKH SURFHGXU
|CALOVDWIRW RR XQEUVBQRJ UHIBLDKRZ WRSH ZLWK WK HAMDVIN
7KLUG WKW DBSFKIX D WHRER D GGYDQWDIN WKDW WKHRGBNDVN

ERLQZ WH[M\QJ DQG VHRUH DD DHCGSURBMV



. W UHIDWRHQIPDE B WRLPSRUWRBYH/ GHGNVEH WDNORY
DFFRXQUWUVW ZKHUHDEMBWRIFSURGXF\ES MEHGWRODWXUDO
GHFRPSBVRMWRPSRERWYV DINA.JQRIWV RIQRRY RVKHBR/@W KLV GRHV
QRBUHFOXGH WKH XVH ROMKHDSEBRDFK EXW LWQUEBHXDUHRGRI RWKHU
DVXPSWRQV WKDW DUFWSHFISGRN DQG QMIRIPIQW 6RQG GXHRVKH
VLPREN DQG WKH SUFHE PHWKRGHIRXGMG O 18P KHVRIHQHRXV
EDFNJURXQGV HHHRW SURENHY GHSDHIMP/ HRADQ EHWKHHMEOWH
DSSURDFK BQGH DRFP RQOQJIXDJIH RIGK)" 0 CKDMP 5DR DQGYEMWDYD

:D JQHU DQB\BVIK
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$OP -RVHSK DQEH VA - +XWRLQRQ 3'LPHQIR® RI &R@PHU
([SHUWH ~RXUQDIBZRQVXPHU 5HVHDUFK

$ OVIRXBU *H@K 6 7RILGDQ LGHRWURGXFWWRYY MHRUMROYLQJ
SUREOHP\LQYHQWUIRRYRMALVN 8665 1DXND

$ OVKXEU *HQLE6 &UHDWLYLW\ DV D8F(IBEFHHZ <RM *R WRQ DQG
%UHR

$ QGUHZ\QAH DQGDQICHEP W 3,.Q 6HDUFK Rl WKH BQUNH
,PDILONRQ )DFWRUND) WKH &UMBDRI ODUNAM 3URJUDIRY 0DWEXU
3IRGXFMM-RXUQBIAMDUNHWEGYHDUBKD

%RGHQ ODUDUH 7KH &UHDWLYH RQERQ FEXV

%RXFKDUG 7BRP S3HUVR@V\3UROP 6RO YLRQURFHGKQG
3HUIBP DQFHG6PD® *URXSYRXUQRGESSOLHG 3V\IFKRORJ\

&KDAREDIAD $ DQG -R¥H:  $OP 37KHBLWXDWORSRWDQFH RIEBF
DQGAQHHQFHD &RQIPHU 'HFLMRQ OCNLE -RXUQDO RI &RQVXPHU SHREDUFK
-XQH

&RRSHU 5REHM STKH'LPHQVRY Rl ,Q&WAMDHZ 3URGYW 6 XFFHDQG
) DXUH * -RXUBCRI ODUWNR S

&URIRUG O 1H 3URGX¥ ODQDJHPHZRMRQ 0% ,UZ0Q

'DKQO $P LY D&KDWSDIGD\ DQG *HIB - *RUQ RWKIPRQ 37 KH 8VH
RI9LVXX0 (HQUDPDJK LQAHZ 3URGW 'HVR" -RXUQD@RBRUNHWBRYHDUFK

'DVIXSWEXEDND &UHDWLY LYY HQWDRREHVLIQ &RPSXWDWIRJID
&RIQLWLYH ([SORUDVWHRM@MARDRILFDO 2ULAMBAEIA &LMJW3UHVV

'H %RQRGZD& 6HULRXV &UHDWLYEWRD Y XEDYKHUV

" IHKO OKBHOQ@G :RODQJ 6MRHEH S3URGAMVW/RVVIQ YdDLQNVRIDJ
*URXSV RZDUG VBREXRQ RI VBKI&GB “-RXUQDO RI 3HUVRQDOLW\ DQG 6RFLDO
3VIFKRORJ\

" IHKO OKBHOQ@G :RODQJ 6MRHEH SBURGAMVW/R WIQ ,GHBDHQHUDWLRQ
*URXSV 7UMBN'RZQ WIKHDRIJ(IIl HFWVYRXUQBGBHUVRQDOLW\ DQG 6RFLDO
3V\IFKRORJ\

'XUJHH -HA ) *LQD & 21&DRU DQG 5REBHU\ |HU 38 VLI
OLQLXRGHSWY ,GHOW2SSRWRIWHYV IRUBSI 1HZ 3URGW )XQFQLRO6,
ZRUNDJ SDSHWAHY SHIR®R

)LQNH 5RR0 $ &UHDWLYH ,PDIMBRYHWDQG ,QYHQWLRQV LQ
9LVXDOL]DWLB®B 1- ( UEDP



)LQNH 5RO $00G 6 NHU  20DS SIQJ WRHIXDO L HRIQP HQDI L HBQ
PHODILAJHY~ -RXUQDQ[RHULPHQBDEKRORJ *HQHUDO

)LQNH 5RR0 $0QG 6 BYNHU 36SRQWDQHRXIM\ VP QQL @PHQDD
H[WUDSBRD-RXUQDIBHULPHQWDO 3V\FKRORJ\ /HDUQLQJ GHPRU\ DQ
&RIQLWLRQ

)LQN 5RQOG $7KRADV % :DUG DQG ¢1YIAY6 P IW &UHDWLYH &RJIQLWLRQ
&DPEUGJIH VD KXVHWWY 3UHVV

* ULLIQ $EEHDQG -RQ 5 +DXVHU  37KH 9RLFH RI WKH &XVWEBWNHWLQJ
6FLHQFH

* ULIQ$E EHDQGOEUW32DJIH 33' 0 $ 6XFFNV OHDVXHP HQWIBRMFW
SHIRPPHQGHG @MXUHV IRRGRWHY HOBPHQW 6XFFHVV DQGH -RXUQDO RI
3URGXFW ,QQRYDWLRQ 0DQRIHPHQW

.OHL@UWKXU 5 2UIDQDWROD %OBUREBMW\ DQG +RWR .QRFN
7KH? 'RZQ "~ 7KH -RXUQDPRRQVXPHU ODUNHWLQJ

. HOR $ 6FRWW "\QDPLF 3DWWHUQV Oid HBIQL]DWRRAYDIING
%HKDYL&DPELGJHA $ 0,7 3UHVV

RHW®HU $UWKXU 7KH$FWRI &UHDWIIRQ OF OLOODQ

/ HKPDQ 'RQOG 5 DQREHUWXVHO 3URGXFW ODQDJHPREMZRE
J/ SIEKDUG' ,UB

0 CKDMDOLMD9 WDD 5 5DRDQG BMPGUD 6UYDVWDYD®  $Q $SSURDIRK
$VW WKH ,PSRUWDQFH RI SWIDE-KLMRQ 'HLRRQY -RXUQIRD3URGXFW

,QQRYDWLRQ ODQDJHBIOW

ODUWKDN 7*CHORQ 7. DQGXPPHUV 5 6WUDWHJb IRBWXGLHV LQ
OLFURHFRQRPLFV Rl 'HY HOREP HRWYN6 SUQHIOHUDY

0\ HUVLIPHV + 306HDHIW 6\UXIS QEVY $1HZ 7RRO IRBIRGRN
30QUQ -RXUQDMRUNHWIZFIREHU

1DUDLPKD&KDNIY DKM G XEUDWBHQ 31HZ 3 IRGRN RGE )RU WV
ODUNHVIIVD-RXUQBMDUNHWLQJ

3DXOXV 3D 0¥ 7 ' JLQEOHWRUJBROHWHV DBOXLPODKR
SBHUFMERQ RI 8RB DQFHD) *URXS %INAPLQ 7KHI@AR) RI *URX
SIRGXAMWMA 3HJVRQDOLW\ DQG 6RFLDO 3VA\FKROR® %XOOHWLQ

SHNRV DG 1 7TKHPLQGYV %HWPZR/RQ +DUYDU® MMWBUHVV
SHWVNL +HQ 7KH (YRR @RISVHIXYKLQJIIHZ < RUN IQWDJH %RRNV
6lPRQ +HUEHUW $ ORGH@V7KRXJKWWZ +DYHQ BB 8QLMJW3UHVV

6WQLVID 9 L A 6 /RYHR DQG 'DriG %oH® 3, QWHIJUDWBIBGRN
'H VLQ IRODUNMEONV QG MXIDFWRU “-RXUQD@RUNHWEBRYHDURRKRO



7DXEHU (GZDJG 3+,7 +HXULWF ,GMIRQ 7HIRILXH $ 6\ VIAPDWF
3WIRFHGXUH IRU3ARGRN 6HDUFRXUQB®DUNHWLQJ

8 QLFE. DD 7 DQGEHDUVRQ  ¥RHV3RGXEH \JQ S5HOMHWHIPLE
RI 0 DXIDFWRUJ &RVW" :RIDJ SDSHU ~ 06$ B60RDGRRO Rl
0 DQDBIPKW Q 7

SUMD * B/ DQG #D 5 +DXVHU  'HVLIQ DQG ODUNHRMLIZIBURGXFWV
1HZ -HU¥ 3UHWFH BD

9RQ+LSHD (UF 31RYHO 3URBRQFHSWYV )URP /HDG 8YPIHDARD
8VHWA ( [SHILBFH " 06, 5SHSBWHR

:D JGHU &H\BRDQGSOEUW VK 3$ 1HZ :D \ VR&UHBWQQLD
3UIRGXFGHDV-RXUQRBURGXFW ,QQRYDWDRGPHOWUFK

© HL\HLJJ SREWU &UHDWLYGHANRGWKH ON/2I *HQLXMHZ <RUN
+ JUHPDQ &PSD®

'LQG -HY DQ@LMD DKD®D  3,VVK/ DQG REBBWA/IQ 1HZ 3URGK
'HY HOBPHOVS Q , QIRIG XFWIRIKH 6RBIOVVXH-RXUQDM®RIUNHWLQJ SHVHDUFK
9RO

‘RRGPDQ 5LKKDUG : -RKQ ( 6DZ\HU BFN : * UILLQ 37TRZDUGV D
7KHRWR 2UJMIDWRDA&UHNIW $FDGHP\ Rl DQDJHPHQWHEHYL
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JLIXUH /1IQON  OHJV VXISRH VHDWROQAWNVKHEHHGIKKW ION  WKH
VHDWBROUKH Qg30OFH

)LIXUH 7KH FREXURRQ R RUGDI AKDU RUBRQWHG JUDSK




)LIXUH 7KH 2SHWBRV 8QGKH.Q WKHP SOWHV

2SHUIRU  'HILQWR) OXVWUWERW

([ FOXVLRQ7KH FFONRQ RSBRU E
UPRYHEOXQQNHG (D m—p
FRPSREDWRE WKH
FROIIXUDWLRQ EBMQ

,QFOXVLRQ 7KH.QFOXRQ RSBRY
IQWURGXFHWRIQDO — (B

FRPSROQWIR WKH
FROIIXUDWLRQ EBNQGD

8QOLQNLQJ$ Q8QOLQBESHWR
HOPLQWHZDN i — i
@

/LOQNLQJ  $ OLQNIRIHWR
FRQEWY RVQONEG
FRPSRQWRNBEXWHV —
@

6SOLWWLQS VSO RSHEBD

WPRYHIQLQWHIOQ
FRPSRQHQRP WKH .
QQ 7KHOINOPDRDLY ﬂP
WKRULL Q DD RVRY O

RLOLQJ  $NRLQL@SHWRDGGV D
QHZ FRPSROQW/R o ? — i

GDQ OQ
)LIXUH "HSHQEF\ \XE P DWURU WKH FDVH RINL.GLDVV

+HLBW RI | 'LDPHW| &RORU | +HDW

JODWV &RQGXFWLYLW\
7KLRQHVV RI EDVH
+HLBW RI JODVY B F
7HPSHDABH D

6X10J G




7DEOH ([S HIPHQW OHDQ2ULJLQDOLW\ DQG 9D@XI5DW

2ULIQDOLYV
77 7/
7DDHGQ  7WDHGQ
7HPSDWHYV /DWWO
7KANRJ
2LQWPHQW
0D W/
2LQWPHQW
0D W/
1 RWH

9DXXH
75 77 7/ 75
7IDQHEQ 7WRHEQ 7WRHEQ 7WRHGQ
5DQGRP  7HPSDWHV /DWIHO 5DQGRP
BWLRDARD TKONQJ  6WLRDARD
5DZ ,GHDV

%HVW ,GHDV

SHSUHVHQQMDFH DEDVBN S GYHAQWKH FRQEHDRZHHQ 77
DQG WKRAEESG 7/ DQG 75 JURXSV



7DEOH ([S HIPHQWOHDQ 2ULJLQDOLW\ DQG 9D@XI5DW

2ULJCDOLYV 9DOXXH
77 +,7 17 77 +,7 17
7DDHGQ  7WDHGQ  1RWILQY 7WDHGQ 7WDRHEQ 1R
7HPSDWHV ~ +7 DADD 7HPSDWHV +,7 WDQQ) DV
SURFHGXUH SURFHGXUH DOO
5DZ ,GHDV
*ODNV
%HVW ,GHDV
*ODNV
1 RWVH

SHSUHVH@QMOFH DEDVBN S GYHAQWKH FRQEHDZHHQ 77
DQG WKRHFEG +,7 DQG 1BXSV

SHSUHVHQQMOFH DEDVBN S GYHAQWKH FRQEHDZHHQ +,7
DQG 17



&KDUW7KH 2WKHU )RXU 5BOHG 7FSODWHV

7HPSODWH | 'HVRLSWLRQ ([DPSOH 6HTXHQFH RI
2SHDWRUV
&RP SRQHQW 7KH WBONK)YROYHV WKH | $ QHZHOHFWURQLF GHYLER WRQQRRW &RPSRQNV
&RQWURO | FUNERQ RIGDN.QKM IRURI | EDWWRHD\PWRYHFD) EQ LQRUE | &RQURO 719D DIW
FRQVZBRRQMMQDO FRPSRMYV| WRELEFRURVLRJBUXW?KH FR®R | REWDH® DSSOMQ
RYHOQRM-UIQWUIERU [WBID | LV REMIBE SURYLEIDH[FHVR LEOXVQR@ DOLQ
FRPSRQHQW HOHFWURK)Y BYERGHKY IQDEQ | RSHUDWRU
UHIBIRR|I WKH HERNAFDR I JH VHTXHIZEWY
VLQFH SRVLKYHIBGUV
HOHFWURFKARLRYLRQ
sHSaBIPHOW $SSODWVORI WY WHBSVH &RQVHG FDURGLRKHOWUD 7KH UMBFHP Q)
IQYREYV WKHRYDORIQ FRPSRQHOQWI/FDVAXH BU DIBOD | WHRBWEAYREYV WK
HVVME@L QWODFRPSRQMRP| LV UHPRYEXGV DVVRFLIVMIMEL F | VHTXHIES O DARD
\WH FRQNLUIVRZKIOH IXQFVQLRHFHSWLRQ RI EURDGFDYR AIKXSKAKQ
PDL@AQY WHOINEHEHH@H | L\P L@BDHG7KH UHSBQMOWBHGDVH H FOR.Q LEOR.QJ
UHPRYHG ERPENQG WH FRQILIBAR LYVQHFHVVDU\IDWIHS | DQG MRR RSHWRU
URCLQY FRPSR@ANKLYV UH®FHPHQSRFHGXUH WRIR W
RSHURYRUHDWHYV D WHB'SR | UBUHVNQWIQFRPSOBMRGXFW
IQFRQWYVDEWDRWXRAH | VIFUH? KHXQDWUYHG IXISF0
%H-FDXVRIWKHI@IIQQ AN WH | EH IXOIL@EDBIGRPSRQAKDN LV
RSHUBWLY FRPSOHZNBKRIQ H[WIED \WRH BURGLRQ WK FDVH D
\WHP LMIQ) FRPSRQ@# LV GHIURV\MHHD\ \WH HJNDO
UH®FHB DQRHIDOURD FRPSRQHQMYERUSRVHG E\ DSSO\LQJ
HIMVUGRPSRQA7KH \WH MRIRSHDWROG W
UHSBEHP HPKDVREHDQ INWMUQD FRQILIBWD RI D QHURGXFW LV
FRPSEH@ZKLFRDQSHUIRUD | REWDRHG DFDUWDGLRVBAGRHY QRW
IX@WIQVPLODRWD/BUR.GE | UHTIMH DEI[\WIDIDOWOR
E\ WHRHUHPRHG
'LVSOBIPHQWS QHVVHIMA@HOD FRPSRIV | $ QH[P SOH R{(H 'LVEFHPRWV 7KH 'L\BODFHEN
LV UHPRYHRPKH WHRBWH LV HEQ¥E BWR DQAVY 7HPSDWBAYREV
FRQILIBMD +RZHYHUQ IXQFVQLBOWH QHZ SURGXFW LV D| \WH VHTXMQ
FRQDVWVRHSHSODFHRHQ | FRQYHUWLEBOH FD DS®FMRQ RYH
7HPSDWHIVV TRADAGI ODILY \SOW/IGH FOXGL
UHPR® YZHOMWIFDVH D DDX@OLQ
QHZ LGHD \RR4EURG XKDV VIR RSHUDWRU
EDVHG BQHZ DS SBIRDHAMB
\WH IRURHEIRGXBBQRW
SURYLGH
LYLVLRO | 650WQ) ROH FRPSR MR | "LYLEQJID KRFN DEVRUELQJ VQWRRIF KH LYLVQR
\HYHUBRPSR@AV ZRKHIKHU | IRXU B VXVSHQRUAP SURYH YRWK| 7HPSDWBYREV
FRQUEXWHE Y LGRO\ KR GULYQ DQGEDmMFH \WH VHTXMQ
DFFRPSERMIRI LWV IXRFRL] DS®FMRQ RYH
EHRPH UHVSRQVLEOH IRU VS@LUQQGOMNQJ
GLHUBMOVXEXQFWLRQV RSHUDWRU

6RPH FRQYHUWLSKDN F D IRQOG&R ZKHUHDERNHVUWHUR LV BMBOEOH EXRBQQWHD
SOVYRI WKIBE RHOWMALY BDVH Rl GR¥SPHQW

H

\Y



