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7KHWR®IRI SUHFIMRQ P HGLFLOH 1O
KHDOKFDUH

+ HMDUDFKFKL1 0 { 0 DQIODP D65t /A DQDIH$' 0' u

' HILQIMRQ DQG RYHWYLHZ + DARU

3UHFLVLHR®LFLYBQHPHUJLISISURDFKDW JURPWKIBLVFRYRIWMWKNWUXFWRXWS E\
W D NIHOMP R FRXOQMQ GLY L @ R DODE QHQWY DWVRIRQ & ULER WR1$ VHTXHQMELQJ
HQYLURQPB®WIHVIWEQNHIMWIHDWPEGW 6DQJIHT F X O IVQLIQIVKHXPD®HQRPH
SUHYHQWLRQ SURMIOEW QF IO KH V WKHR QIS WRI
SUHFLVLRQ PHGLFLQH KDV JUDGXDOO\ HVW
,QVW HRDW KW UD ®DRQR! VL]H IRWSUROBK
SUHFLWHREQ FDQHW RV D LPHREL FADWHDW P HGWV HD RFIO HQ G H OLHD@H WILE 8 D W W HRU Q V
DQG SUHYHQWM\R QDWHWIRHW KHVSHFLILFLQKH U L WHM@HANW DIRHW KAHX U U N Q RiZ O H®J H
FKDUDFW HRILWDMAKFQYG LY L @X V@ N LIQUW R FR P S OIHHW D F WEHRVDZ/H P10 W LI SIQHL\QV K H
DFFRXQULTXIDULDWQRMYHNQYLURQPHQW®WNY HOR SRIKGQWH D VIHO \ERJ R X MW B L JWWH
DQ®LIHVWIDAIVQGLYLWKD®SURDPORZVGLYHUV@W\RADQHYWDWLWRMDPHHQHWLF
KHDOWKBDBRNLGWREHWWHWHGLFKRLFK P XWDWILRM R DULDMWIIRQH[SUHVVLRDV
WUHDWPR@VUHYHQWWRQWHRUMEHPRVW DSSDUMIMUHMKBNWK IS UH G L FOVELLYGR W\
DSSURSUWL@®HHFWRYB SDUW L FBOMDLH QW HQ HWILARHL QG HW H U P IGQIVRIIFDIK V D W VR Q
OHDGMWRIPSUR YRDGN FRADHMAJ HG X FHIGGH U H O D WPLRYGHHDWAMR Q V H T X HIDRHDWR DO HH G
HITHFWV IRQHAVHFK QR ®RIRSSYURD ERMKIH H @ G
PHGLFLQH
7KHWHUPSUHFLWHRGQ FLRAIGSHUVRQDOLVHG
PHGLFLWRZFRQWU® EFOMHUOR®HXVHG 3KDUPDFRJHGQRPAHUFIMB® UHV SR QYW FK
LQWHUFKDQ BHUMFQVAHR®LFLOESHDWR QHHBQGWILHWEWB[SORKRI QLQGLYLGXDO V
EHWWBSW WKHR PKRQVUHDVQGUHYHQWLQHQHWQRHULWDIGIFMWKERG\ WHV SR @\RH
GLVHD¥BIVHRQJIJHQHWAIFIHVW\OH D®G D WHIX JV
HQYLURQHABAWRDWSSRWRSHUVRQDOLVHG
PHGLFLRDKLFKQFRUSRGDAHYVLRORQG 7KHVWP SUHFLWHEQFLQBLQSGRPLQHQFH
WKHUDSHXMWAGEVHVVW®BHSDWLHQAR RLDO ZLWWKKB®DXQRKWKISUHFLWHR®LFLQH
HQYLURQPRAROW XYDOXHMWF7KH WHUP L QLW LLDO@WHKSYOH. WBHA\GDRNSP H U LZACL AOKL PW R
SHUVRQDPHEHRBLRVD O VR YHD GLITHUHQW G Y D QF KW U H D WR H3LW H DWXNR VFD Q FH U
LQWHUSUHRWDMRRIJDM KROLF¥WURQ DQGILDEHWIBVQPMKH@KH.H®RESUHFLVLRQ
WUDGLWHRBQPWBHUHIRWSHQ RIBRQWH[WPHGLFLQHMVUHFHL PRXEKDWW H QMVQAED V
LWD\EHFRQV L GBQRGWH WDRQBSHFXUVRUVKRZQ UDSLG GHYHORSPHQW XS WR GDWH
WR SUHFLVLRQ PHGLFLQH

TKEKOWLRBWRBISUHFLPHRBQFLYRBURYLGH
WKHULJIJMWWHDWWRKWLIEWWLBEWMIULJIKW
WLPBIHDGW@&HWWBW LRIXWFRPROWBPRUH
HITLFLHQW KHDOWKFDUH V\VWHP

2a; o-d33@@*@cz'd

» 8 ; @4dMoz“ @3XE -5 c@add
& o-?;doXa od & ; @4dMoz" @)X d4da o
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3UHAMRQ P HGLIFL.QH RYHU7 WDGIVIRQDO DSSDUH@WP RO VFLSOP@IB\L F LGQRHP H

0 HGLFLOH ( YLGHQFH EDVHG P HGLFLQH SURPLOQBHYWRY DWQHSYSOLFIMWBREOXVVHG
EHORZ XQGHU HDFK GLVFLSOLQH
7TUDGLWRBRGQGDPURPBORZXQLIRWODM PHQW

DSSURZRK UMKWDPI&UXU\S UHVFUWERHED 2QFRORJ\
SDWLHRWSDUWLERORQRBKRHMHQWHUYHQWLRQV

DUHEDVHRQHYLGHMQURPUHVHDWBKDUH (QROHFX®DW K@D OOREIRMGUHFNVEW\SLQJ
JHQHUD WIRVKERXODWILWRQUIRZHVUWKLY RIFDQFIEDV HRE& H) H WLEQ R U P D OIHVD IGHW\R J

DSSURDFKVHNKDOOHQVYIQRWOESDWLHQWWKBHYHPHRGW | W D U JHWKIHGU D @/IDH\D RMRH G
UHVSRHIX D W®MKGU X6RPHD\QRWHVSRQGLQGLYLGXDO SDWLHQWYV

DW X L®RWKHWYH[SHUL H@GYHH BHYHHFWYV

7TKHVGLIUH Q FIHQY Q G LY LWGHKWDSR QARXVEG JRUIH[DPHO/SHFLIAKWDW IORMWS5 LQOXQJ
DWWULWRWEBWDRE L DVWLIRHVQ GIOWIHVW\ G QF HDN OHGVRWVKHMPHUJH@AMWDUJIJHWHG
FKRLFHWFHWKQLFFIRQ\FXU WPHBW FDWLR @M HUDSLFHEAR V LHPUW LRQE) 5 L Q K [REMVK D W

XQGHUXKHQMRQGLWHRRMIRQPIDEWROVYKRZMVP SURWRKAW FRERPSDUMB/UDGLWLRQDO

DQPRUHKLIRWQOHDEWUXIDVWEMXMN WUHDWPHQWYV

DOLRUHD¥RVI/@UHG X VIDW L V | DFPVRIQRIQ

SDWLHQWYV DQG KHDOWKFDUH SURYLGHRYHFXSWRILKDQMMOVRURYHBGQHILEQDO
EUHDAD/GR7DUJHWHKBUDIRUHY SRVLWLYH

3UHFLWHR®L F DG U HWKINY K D QIGINE) EUHDNBVMQFHKWR UPR QH FH S ®/RWL WELYHHD VW

FRQVLGMWKBRYHUN@AHWRFLR HQYLURQPHR®MR3 & $H QPAXW D W IDRUGMNR DY DEOBQ G

DQ®LIHVMDFOHR UWKLDQESRSXODWRLBROYRWBHSSOLHG ZLWK VXFFHVV DQG UHGXFHG VLC

VSHFMWKBISLHWRF X VRQ@ FF X U CPMBIOX UL QJ

PROHFXOBQYLURQWD®QG EHKDYLRXUPOWDWLEBP@WIYHQHAXFEW (*) (*)5 %5$)

FRQWU L BXRVHRVAD/QKG L V H DOMHD GW@®RUH  +(5 175. HWPBUHPSOLFDWRGR U RBW Bi@OU

SUHFLFHDIJQRVWDEVH®IENGH DSYHHYHQW L RQ @/ D U J HWKHHG D\8 R K L\E KB¥F W LR IMWK\H V H
VWUDWHQGH YV L G\DWCH D/ \MPH@WWF VQ BB H  JHQHV DUH XVHG VXFFHVVIXOO\
GHYHORSPHQW RI LQQRYDWLYH WKHUDSLHYV
, QD GIGN LVRRY D U J HWAKHH® D SH B M WHDFH Q F L Q J
DOVBURHUNVGBURJIJQRVULWLRUPD WIRRQLGH
7KHWROIRI $, LQ SIHFIMRQ P HGLFLOH W UHDW PHQWDO WHIRR®WKDIVQD O\ G
VHTXHQRKE LY LVGXPREUR O RD\O H® RV K H
SUHFLVAHR®L FULOHT XLWHKB QDO\RLYDUJH GHYHORSRHQMY HBD® JQ R WWWWX F DV
YROXPRMGLYHWBOHMMRUGWUIRGHOLWHWB  2QFRW\SH ODPPRVWUDWG(QGR3UHGLFW
GHVLUWRIGNFRAKHDGYDQFHPHQ@DAMVLILFLIED O\VZK\L FKWUDBEDW L HQM/ARW | XWX UH
LQWHOOLSHQEMWKVHFKQRORUIIPDWKLQH FDQFHU UHFXUUHQFH
OHDUQQRUDITHWZRUMAEHPRQV W UDMMHWV
SURPLVWKERQWHE\MDNLQWWRR®DQGOH5DGLRORJ\
VXFK GDWD HIILFLHQWO\ HIIHFWLYHO\ DQG DFFXUDWHO\
'HYHORSPH@MWD/JLRKLAKED WY SDUMRH O
7TKHLQWHJURWILRQGUHFL\PHIL FWKXYV WKIBUPDPQWDURKXSUHFLVALHR®LFLROBIYH
VKRZVVLIQLILFORWHQWELR OHYROXWLRQRYON LGHBREGW\U L BAKRWVAMSSU R YGEID JQRVWLFV
KHDOW IORMYIHGH EGRHEB®SSOLFDWKRIQHOG )RUHDPSOMHPDJILOQRGD O LWIRRNVSRVLWURQ
RIDGLRRFRQFVHUBIVVRFLDBHIVRODAD@ FHU HPLVVWRP RIUDRCL ADKPH WD ERBWRE Y L W\
LPDIJLEFIOUDFWHURLYBIHQHWDFWRDWH RIGLVHDQWBVDSDROMKLGWKRFDQDJIJHPHQW
VWXGMWRSUHGDFS\DWLHQWR GHWYORSLQJSOM®D G HW HFWHRXIU URIG BB FSIWL W&/ K H
FRPSOLFDWLRIRY UDGLRWKHUDBLY HPHUJH@AHW\PSWRRWFDVHRI +RGJIJNLQ V
LQWHUGLVALS®OURMBAKW KRZGURPLVYE /\PSKRPD
YDULRXNSHR/ FDBIRULQFOXGDQRPIUHDVW
FDQFHU OLYHU FDQFHU DQG FRORUHEWDOLRD&RAEMU

5SHYROXWDRYDQHB MWD Y\W D NSIQBEQV K H

$ SSOFDIRQ Rl SUHFIMRQ P HGLFIOH 1Q FRQWHRW SUHFLVPRIGLFLQ® FDGLRORJ\

Gl I HHOWGLVFLS @QHV 3KDUPDFRJHQRPYAQDEOMREHPRQVWUDWH
KRZSRO\PRUSKLMPYHQHWXFRV&<3 &

7KH VXFFHVVIXO DSSOHFDWWIREQFRIQYH &<3 & 9.25& DQG 6/¥2XQLILAPSEPW
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W KRIX W F R R WU H D WARLHABKIVR S L G R DWHDU L QLHXUROR J\
DQGVLPYDVWDW3&6. LQKLELWRUWWKH
PDQDJHPHRWK\SHUOLSLGDHRDQRWKHWUHDWQBURORJGEDBOD VHFKVHSLOHSV\
H[DPSOH Rl WDUJHWHG FDUGLRY DV F X @MHX WKGHIHHNRG MPR Y HPHQUW RUGHUV
HWKDVSURYH®DOOHGMXHMWRNKIBELYHUVH
7KHPRUARPPRBDUGLRY DWEXDMKHRARY  SUHVHQWIBAYRQNHY SR@MW UHDWPRPRGW
K\SHUWH (WL BIQEW L O OQVFIRRR QDUWHU\DGYHUWVHHFMSHULHQRH@UHVFULER®
GLVHIRFHF XS D UBX HV D QDFFXPXORWLR@WKH OLPLWHG FKRLFH Rl GUXJV DYDLODEO
WKRXVRQMPADBOHFIWH QHWREL INDRY Q
DV VLQJ@XFOHRWROGMPRUSKLMPWFLVLRAUHFLVRRQLFLWKHUHIKRWHYH@WM HDW
PHGLFIKMM SQLGHQWIM\KBIDQFHIHQH RSSRUWKQUWHB®IQHXURQRRSWLPLVLQJ
H[SUHVRIWRHSY®\JHGILFVHDYE®SSO\LQJ GLDJQR DWW BFWH D WWBREWL HEYHWV S BWLH QW
E R WRKX U D WDLQYG U H Y H QWAL Y BI W W DILFDVRRH G R X W F R P HLWIKG Y DHPFH Q WQVH QWH T RIFL QW
WKH SDWLHQW KDEHHRRVVLERBHQWKBDWKRSK\VLRORJLFL
PHFKDQLWRPVYDULRMW OHSWQG U RFHAD
'HDUDEKHH D OWKHFKQRCKDIN VLJIQLILFD QMR H FXOMYEHOK W R IUHW L J D HLREDR Q 1D
DGYDQBMGE FL\PIHRAL F IDIOHK D W UDRWPHG SRV LVWIOYOR VRRMGUKLGFIRW, R W 4 Y
LQVLJK@@MFDUGLRYDNAROWMGHIL&ER@J LRPIODQQHAO&14 DVVRFLDWHEGKDOREDWK\
ULWNDWLILFDMVDURBVKNUDSOBRQLWRULQDJUHBIW PS@HVKEHYRIOFFXUDBYKHUD S\
WDNHV SODFH WKDMD QEH DFKLHYHMWRUHFLVRRGLFLQH
DSSURDFKHV
5HVSLUDWRU\ OHGLFLQH
7KHXVHRIQHXURPRG X Q QIOLIRIRH VX UJLFDO
,QFUHDVMQGHUVWDQRILQIKHLPPXQR UHVHFWQRQHDWLQDFWBUDOHS\\GURPHYV
SDWKRSK\VLRIORYWKPIODVHQDEOW®H DOVRPRQVW UWDKHHY RO XWEBRQERW\ LE O H
LGHQWL | RADX\AL\R GV H DI RWVBHR XJK ZLWK DGYDQFHV LQ SUHFLVLRQ PHGLFLQH
FOLQLEAIR® D UNHUMD VV S XW XPPQGEORRG
HRVLQRSKLWXYB (DQGUDFWLHRRDOBIGNULFRBUHFLVLRQ PHGLFLQH DQG SRSXODWLRQ K
R[LGHH12 ,W.VQRZSRVVLBEGHR QV L B/H Wb
LQGLYLSKBQR HQGRWWHKISDWLHEWQ 3UHFLVPRGLFLEBIQDOVEH DGDSWHGW
SODQQLWUHDWPWYWDWHJRHVH[DPSOH SRSXODWLRQ EWVYWEJLHPSKDQUVLD
RPDOL]XADEVNLLWE S UR YRImGO O HDMWK PD VLIQLILEDIOYWH QDALYHEWS URPRVBIDW LH QW
SDWLHQ@UWWKKLJIK,J( VHUXPYDOXHKLOH HQJDJHPH®WWKMHD UF&®&HDOW KAYWE J
PHSROL]XBEHEOL]XORDEHQUDOL]POMA ,/ ULVMR WKIRRQFHBIWSUHYHQ®HYMRQDOLVHG
5} DUKNVHIRSDWLHEQWKHYHURPRSKLOLBUHFLVSRSXODBDMHGDQG SDUWLFLSDWRU\
DVWKPD 'XSL@OXPIDE EMVHRBDWLHQWPHGLFLQH
ZLWKLJKHRVLQRBRIGORH12 YDO X HWLV
HYLGHQ@ERHGLQWADmMNIMWKHEH XM GXFH 3UHFLWPHRGQ FKOQWRPHPSRUWBQ®DWLRQV
WKHQXPHU Rl H[DFHUEDWLREDUHDOVR L@ERPPXQLFBEYHDWHB\V Q10 XHQIDQG
LQVW U XPHDWBIOMKH[SRVXWRRQJ WHUPER@XH U HQW L | RFEUDNWLLR/GWD QIR LD
RUDB®RUWLFRVWHWGRIVGIE L O UMIVGL UDWRRU P X O DAV LIQBWAL Y HD W R WQ\D W H B QHHWV L F
IXQFWLRQ LPSURYLQJ WKH RYHUDOO B MWXHO FRERQHMUEROR QW K HU D S HX @GRV
FDSDE@GH IDFLOLWG®MIHDNVNKUYHLOODQFH
$SSOLFIRWLIRRL @B BFHVWDXDI HWHU® SLHVGHPRQVWUD@BGVWXGRQ GUXBWLVWDQW
DUREVHGY@®DQRWKMHHVSLUGMRUGHNN WXEHUF XERWH QH\W QP O \RWRIE L QHG K
FKUR@EVWUXBWQPRQDBUVHDIMWHUVW LWMBELIBHPLR PRW.KBBMK DQEHEHPDBIBSLQJ
OXQJ GLVHDVH EURQFKLHFWDVLV HWBQG LQIRUPHG SXEOLF KHDOWK SROLFLHV

*DVWURHQWHURORIJ\ 2YHUEOOQ@H Y HU D HIQHIWQ VL IXKQWB/ROHFXODU
GDWBUHFLVRRGLFLIQBIVWKIESRWHQWRDO

SDWLHQWHRQRIHQQFODPPIEWR K2 VHDVHUHYROXW IKRHOLOMKED UHP SURY LSDIWLHQW

P,% " KDYWKRSSRUWRQUIMAHLYHRW\SH RXWFRPHYGDGYDQFERUVRQDO®HWGHGLQH

JXLGWEDB Y L WKKMHG Y HQISWHFLPHRBQFLQHSUDFWLFHYV

LODGUHVVPRODHFXDBWLRORHMHB/GVR

JDVWURLQWHVWLQDO GLVHDVH
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&ROVGHDVIRQV FKDABIQIHV DQG QP WIVIRQV LQ
VIKH SLDPVIFH Rl SUHFIMRQ P HGLFLQH

"KLOSUHHIRRHGLEBLPWRPSURGHVHDVH

FODVVLILPIMEMRWOH D W PSHOHF LV VRIY HUD O
FRQVLGHUDWLRQV QHHG DGGUHVVLQJ

JLUVWEBWDORHMHBDQF LGNV HBOWVVLILFDWLRQ GRL

OLH®@VKBIY DL O DREEIHOIHVEVW\LKYHHU D S L MAK R X W
YLDEOMUHDWPROWLRQPSURYHAVHDVH
XQGHUVW P Q GRUQHL P L B/HH@GH WBDMW LHQW V
7KHF KD OO HIGIPD LR YL G H@RR Q G L WA RXQH/
+XQWLQJIJVEGRYHDYKHUKHQHWLRVWLQJ
DY DL O DEEXOM/ U H D W RESQWI ROQMD L P L WWHRG
VIPSWRP DWGBAXS SR URDLYHG G LW LR O\

FRVIMQGVLPMHVVRFLRMWWEGIYHORWDQJHWHG

WKHUDBSYHBGBUHFGYBJIJQR\RMHIILILFDQW
FKDOOHQJHV

6HFRQ@MENL QD QERHOL F DRVSRIQRG Y. MH D V H
VW UDW L I IDRP&8 HRIQY R Q D GVLWHHOBW P H Q MIH
FRQFHDBXWIILFREWQ GO LQERQ & LKL OH

WDUJHWIHRPUHQHWUFROHFXSCHHWDWLRQV

PD\RIITHWDLO VKB&L HWKHRWQ GHVR XUFH

LQWHQQINXRIG H Y HO R SIPGIGPS O HPMD W L R Q
QHHG FDUHIXO FRQVLGHUDWLRQ

IDVWOWKHFRPSOHQPDWXURI PROHFXODU
FODVVLILZDWKEQVHDFEVVWUDI[QVWLQJ
KHDOWHKRBWHBRWHQWLDIFHQWLQYHDVH
PDQDJHP HEQWHRBQP RO HF X\VOEW \ SHW K H U
WKIRQJDWO\VWHPR\FDQQWURGXHHIHQFLHV

DQGFKDOOHQQBNOLYHWR®LWHOFOWKFDUHIQERFULQH WKHUDS\
VHUY LHFRMYK D VLW K@H HE BDUHUR® HJUDWLR!

RISUHFLWHR®LF IS5 URD FAAHNWKHLVWLQJ
KHDOWKFDUH IUDPHZRUNYV

6XP P DU

3UHFL\WPLHRGELF IKOMVDNHRRMW G VIURZLQJ

GHHBQZLGHALWHWKBLRIQHZWHFKQRORJLH

UHODW®B,G QB GYDQFHRHK®ROH FX\0BUQJ
,WNIIHFOWM/BSSDUHQ@W PRN@ELVFLSRLQHV
PHGLFVBRZLOUHBWRPLMBFKLHXILQKO\
SHUVRQDDQ BHG FIGLHD J Q RVGIGBWKHUDSLHV
+RZHYHWW PSRUWDBMPLQG IRKIWKSD S
EHWZHWRXWFRPOGQYHVWRIBUMHFLVLRQ
PHGLFIV@BW P YRX® QHFHWADURQY K H
KHDOWKFDUH VI\VWHP DQG SURYLGHUV

3UHFLWIHGELFRQWD BOWVLGKXELFOLPELQJ
RXRIWKRIQH VL]H ADAR/ISIUDE WRLSFHHQ IDQJ
DYHQXH RI RSWLPDO KHDOWKFDUH

5HIHUHQFHV

&ROOGLOYOF RUHBIEHUHW QQ IR UP D WHHR®V
LOWKBUHFLVIRGLFL@P+RZ*HQWLARPH
5HIHUH@PIQ+ HOSQWH U-DIRHNG 5 H V $SU
H GRL LMPU
6LVRGEAD3UHF L\WPLHGL F IDQHV K HUBB WK H
IXWXUSLOHSVLDODU 6XSS0O6XSSO6
HSL
OF*UDWSK *KHUVL %XLOGW®ZDUSWHFLVLRQ
PHGLFLEMSRZHUPEGLFDWR I HVVLFRUNE@H
QH[WHYRMLR®O& OHG *HQRPLFV 0D\
GRL v
'"HQQVRVKRED)UDQBLARO O IBQWFLYPHBQFLQH
LQ VHYH@D\VWRN UDQV IRWPO W K RIMO-D

1IDLWKD®LQKDOLVBDHWGUHFL\WPHRILFLQH
&RQFHBWWRRONG- SUPHBRUFHEGLD
-X0 GRL M PMDIL
“-RKQVRHY LQ HWO3UHFLPHRBQ FISQB Q & K H
IXWXWH SHUVR QD GHBMNGWKUH&OLQLFQG
WUDQVODWLRQDO VFLHQFH
$QHHYKEHNK®W-RVHHWBKDUPDFRIJHQRPLFV
W KBIKMG U X\W R KWBIL J B WU V R&O 0@ G5 H V
2FW GRL MRFPU
&ROOYBQYDUPXNV $ QHZLOQLWLBWSYHFLVLRQ
PHGLFLQMJOOHG YHE GRL
1(-0S

%DUWOHWW-06 %ORRP.- 3LSHU7 /IDZWRQ7- 9DC

o) ODPPRVWUDWDVDQLPPKQRVRFKHPLFDO
PXOWLDAVDMR S UH G L RIH.IRWOH O DISIVHRY K H
7DPR[LIBBUVXMPHVWBGHMXYDRWWLFHQWHU
7ULDO SDWKRORJ\ VWXG\ - &OLQ 2QFRO
% X X8/ 6 HV W DMR Q H Q BZHMAB/O &RPSDULVRQ
RI(QGR 3 U HIBQ GO LA WRQ FRWYSHHFXUUHQFH
VFRURIB UHGLFRVURENG LV WUDHRAX U U Bl QIFHHU

- 1DWO &DQFHU ,QVW
KQVRHGHULFRUNZRRIRVVD %HUNDKQ
W O $GDSWWHBGHDWPHEGWE QWA (P &7
VFDIQDGYDQFRGJINLMPSKRAD(QJIO OHG

.RVWDNRJOM Q$0 )'* 3(7 LPDJLQRU
+RGINQ\PSKREXUUMKQBQGXWXWSSOLFDWLRQV
&OLQ $GY +HPDWRO 2QFRO
,QJHOPDQ 6XQGERBUWPRKDPBG 3UHFLVLRQ
PHGLFLQ@DUGLRYDWRXO DB HX\DOKDWKB J
ROR| SKDUPDFRJHREWQPSIM RWRG U X J

UHD W P HQMHUHG 0D\ GRL

MRLP
6HPVDU&DQJOHYRVE%'XQZRRGA/HHDJIQDOO
5' .RYDFi&3UHERWHGLFL@EDWAYDVFXODU
"LVHDVHQHWDRVWG PSDFRQ3KHQRW\S$RAE
JREXBHPLQDU - $P &RO&DUGLRO 0D\
GRL M MDFF
6KDM®O XU XYLQDYVKRWWIOEX QG D UD BB M
(PHUJHOQFEIS, %DVH®UDECHRVRIBULILWDO
+HDOMAKKQRGBBYLHHQVRUBVHO 1RY
GRL v

1RODWFRULRL&DPSI5VEHUVR QDIHGHEBLQH
$VWKP®HXUUHKES URDFRGXWXBHUVSHFEWLYHV

IRU DBOUQRIGHUVRQDOHEHELQH

KWWSV GRL RUJ MSP
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8KOI+ %RRWK&KR HW@UHFLWPHBQFLQH OF*LQ® 9RGWHUQEXP P HWBW UR P E-H U<
PRQRJHQQFODPPERR KD VH BYIR SRV HE 3UHFLWPIHBQ FLQHS L O HBWRAR ® L R 0D GFQ
5(325VWDQGDD®WHYDVWURHQWSDWEO GRL
KWWSV GRL RUJ v EV SPEWYV
5DPDVZIEP%D\BU DO KBEBUHFLYHRQF LQRP
*

EWULBQRLQDVVEAEQ URP*HQHWLFVW MR D 3XE O4+HD OHU V S H FS\QLQSIH Y3 X B LFH D O WK
3UHFLYHRBQFLQELOHIHXURWKHUDSHXWLFV $SU GRL DQOXUHY

$su GRL v SXEOKHDOWK
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0 HGLFDCFRP S@FDVIRQV DP RQJ DFXWH
BIXNDHP LD SDVHQW UHFHLYLQJ LOZ DUG
LOGXPVIRQ FKHP RVKHLDS\ DWKDHP DVR
RQFR®RJ\ VHPVIRQ RI ViKH 1 DVIRQDOS.DQFHU
QWX 6/ DOND

DU\ DSSHXP D80 { . 0 DGDZ DD 3t

$ EVWWDFW

, QW UR G X FSFLXRAQHH XH\NFCL DVU HFRP SO L F D MWHBER H U R XGAL V H CDWHGN UH D W P HQWWHGL FD O
FRPSOLFDWLREWLWRQHRIWKRDMRERPSOLFDWQRQYHODWHRKHPRWKHWDBRFLDWH G
QHXW UR S DHLQMDXISL PW RG HQ WH.G\L FIR® S O L F DPLARE@VH X N D ISPIWDL QW MOKIHQ G X FWLR Q
FKHPRWKHUDS\ SHULRG

5HV X COMG L FIRGS O L F D WH. BREN HUIY@ BWWING FHLIYQGXFWHIRMRWKHUDSQHF W LIRIG/
HOHFW GRONWHYE DIQEBMNKMHR VW H TEWREVHUFRBSOLFDWLRRQFKRO GIRZ\FKHPRWKHUD S\
LQGXFRIMEX WURSDHQIDOWHURMILREBKQFWLRQVVWHURQRGX FKAGHUJO\FDHPLDQG
EOHHGLQJ7KURPER\QW XPREWIMUGBHW HPMHE/ VHHWTXHQFLHBKE $PRQUIQIHFWLRQV
W KD MR WIKWR Y HHY LG HRIE® RR® UHDPPHFWLRQROOREWXOPRQIQFWLRQV *UDP
QHIJDWRUYBDQLYFAVMVKRRVWIHTEWQGHQWSIDW&R J$HRR QW KHOWE ROGWHWXUEDQFHV
K\SRNDODHPLR\SRQDWUDHPIDIR & SRFDOFDHPIZHUMRUSUHYDOHQ@®XUDWURP
LQLWLDWLRQ RI FKHPRWKHUDS\ WR QHXWURSKLO QDGLU ZDV GD\V
&RQFOXVBRY HZQWYF X \@HID HP HR FR X (DWPKO W L WDHGEN H DDHBY U H D W H Q BRHHAEL F D O
FRPSOLF DGXILRIQYG X F WK RPR W K H,QDIS F WMRIPR VIR PP RERP SO L FDMIKR QK H D WRHV
EDFWHUDHRILDP QHJNWSVHYLMO LNWEWHD UHV ROMU H D WP HQDAVHHXGN U R S DPRIDH.DH U
IXUWKREXVM® XGRBYHXWUR SDBIDUEX ULIQQYGXFWKRORW K HUDMARPPHQGRGLQLFDO
YLIJLODQFH VWULFW DQG LPSURYHG LQIHFWLRQ FRQWURO VWUDWHJILHY DUH QHF

.H\ZRUGDFXWH OHXNDHPLD LQGXFWLRQ FKHPRWKHUDS\ QHXWURSDHQLD PHGLFI

0 o— 2z“0c ¢

Az; dc@ 5-@d““ —2ad

®  @X@d@Rc® —céy @@ xdg *?- -
Ed 2XNb3dy @@ &Ac@ -z@N\db3dy 0-822ES
.Fad@ch 6@22;,0c@ 4a d @voa

E2 XX@2h 352 2; 0-d@30-a 32 @c @B ESI@ X db2d; dc db3d; BH-L@X
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, QWRGXPIRQ 7KHWHH GIIDPR P SO L F DMWODLGRWQ VF L SRWHBW H G
DQ®DQDJIISGRSHALGO YBIPDMRB SDRW
*OREDPDMOLIQBAFWVHQRUPEXWGRQ VXUY RYWRHYBWWIWEHUHIRWHK\¥LDQW
VRFLHW®OHUQFLEHD® ®RUWDMURAGWKH LVRI XWPRVYWSRUWDMREH DZDURI WKH
ULVBQGFRQWULEMDNFRUWRUWWH XOWLIDFWRSUBYDOHAFWWLRILFLHQBQIBVSURSHU
'HPRJUDSKWUDQVLWRRFQU®Q DJIJHLQJ PDQDIJHPRQWKHRHGLFR® SO L FD/WPRRQJV
SRS XODWIRREGWKNIKQFUHDYULBYDORRQFHWKBRFDROSXODWREQWWURY MGHRISWLPDO
QRQ FRPPXQLEDEOBDIVEHVWDE O INKMNGFDURWKSDW L HB@QWWXFRKLUFXPVWWREWV
IDFWRWXYFKDV VAIRNLQRYHUZHLSKWLFDOVWXDBLPWRGHQW@GLMHKN DD/H® UHD WPHQBW H G
LQDFWLHD MR QW K®IHD GERQWULEXMRRUVPHGLFPRPSOLFDWPRQVDFXW®HXNDHPLD
$ERXW PLOOQRZFDQFHRVIBWYWG PLOOLR@EDWLHQWY GXULQJ LQZDUG LQGXFWLRQ FK
GHDWKNFXUZRGOGZLGH 2YHWKH
\HDUWKHEXUGHKD®WKLIWH® HWHYORSHG 0 HIKRGVY
FRXQWERKHRKXUWHMFFRXQEWERXW RI
FDVHV DQG Rl FDQFHU GHDWKYV ZRUTKAENDGH VFULBWRWWH VHRMWXEDDOR K&
IURPHFHPEHU WRD\ LOVKHHPDWR
$PRQWKRADOLJQDQMROGRBIDADOLIQDQFLHYFRORBEW L RAWKHD W L RPN HW W X6W H
DUH PRUH SUHYDOHMKMD QKDHPDWRORJUPQODXWI DFXWHXNDKSPMWLHWGWNLYLQJ
PDOLJODQGRLWVWHOBBEVHUDRBQWKGUL LQZDUNMUHDW BHKQW®X N W XG\HULRGKH
/IDQNBRZSODWLNRKBOO+RZHY MKIHOLGHQFHSDWLHQWHWMLYQGXFWKRBRW KHUHIS\P HQ
RIO\PSKRL@BB\HORQIBX N D HRLD/ ZQYWKKH ZHURQO\ DQ® CROWKHPH UHH F U X IWRHKH
DGXORSHEO LRMLPRUBIIHFWH&ERIKWKH VWXG\
W U HIQWEL V LROYIH U\DXOOY IRY@ X N D H.RALHDW W H U
WKDQ WKDW RI PRVW VROLG RUJDQ PDOWDRDOYFRAOHNMWHQAWHUYRAEBHGKHDG
WLFNHW®RPHGR Q\Q &WDVREWDLRQHGW KH
$PRQIJWKHKDHPDWRORDGFIN@WDQBEMWH SDWLHBOVYHUVLRQRIWZZDWXVHG® R
OHXNHRKDVKRQWRWFXWH ORQBXNDHPLDQDOGBBASD WL AW KR O ORXBBKKXRKR XW
$0/ DO®DFXVWNPSKRFOMXNDHBL/DDUH WKBHULRA QZDB&HPRWKHUBISARKDULHG
FRPSOLFDWIXPHURXWHDWHUHDWPHQWRP GD\\GHSHQGRQWKHKHPRWKHUDS\
UHODRWHEF FE&PSOLFDWLRQWFWM@H UHJLPHQ
RI WKHPDMRRRPSOLFDWQRIQW HO B GVR
FKHPRWKHUDBYVRFLDWOBXWURSDHQ L »HXW
OHWDERQVM XU EDQB 8 WRH U\ H T X DOV
XVXDOOHMVOWURPYRPLWLUDUUKRHDDO ODMRURMMKEBDWLHQWWHFHLYIGXFWLRQ
G\WWIXQFWUBRQD VLGHIIHIRWFKHPRWKHUD$KHPRWKHUDEUH ZLWKRXSMLRPHGLFDO
D QW L E RRBALIXFIWX WHE K P R QU VLWQ G U RLPH FRPRUELGUWEMWZHD VREVHUYI®YG DQG
GLVHDVSFLIDV ZHODV WUHDWRHODWHB\SHUWHRYLRQ®W KHHPDLQLQKD ®RWKHU
FRPSOLFDWLIRGIWAMD P\ULDIGIPHWDEROLFRPRUEL ®LWMNMWREDGUWHBWFRQRI
GLVWXUEDQFKHNKLQFOX@&HSHUXULFDHPWBEHP KDG FKURQLF NLGQH\ GLVHDVH
K\SHUSKRVSKDKXNBHBND O BKNPRBDOFDHPLD
DQGXOWLPDWH®DQVXIILFLH®RBPEHQLYV JLIXUMXPPDUIWKMND LRHGLFR®SOLFDWLRQV
DQRWRHGLFPROPSLFDWHKRFKD QHOXWRP DPRQIKIDWLHOQWWHFHLYQRDUGBXFWLRQ
WKURPERF\W BODHNEBE\GHXWQ FRWBGRYRUGHUWPRAKHPRWKHUD®IWHWLRQWQG HOHFWURO\WH
Rl FRDJXODWLURQYHPLQDWKOVUDYDVFSOYWXUERREMAKIRRVWIUHTXH@REBMHUYHG
FRDIJXODWVREBQALWROOHXNDHPEW\SHY FRPSOLFDWLRQ¥KROOREHEHPRWKHUD S\
HVSHFLDQ®DWLHDWWOFXWSHURPNORF\WLFQGXFHG QHXWURSDHQLD
OHXNDHPIXINDH P IHID DN HBUOHXNRFQBR VLV
OHXNRF\VWROSWHVHDW KHVSLUDMWRYU (YLGHRRKIHFWIDR®WIL @HE K$HUHV HRIFH
QHXUROBLIVADIDA GWDP H G L FHP® UQ A\ RQHRUPRURIIHYHHOHYDMWUHKBGD FR/URWHLQ
/HXNDHPLFWLHDWHWKLIKLVRI YHQRXV &53 SRV LWAXCGW XRUUDVFOLQLEBBWQVILDEOH
WKURPERVQEDVVRFLDMRHPG OLFDWILRGIVLQIHFVWRFX¥XWIWKH SDWLHQWYV KDG
SXOPRQMHPREROLVP/DFWIDFFLGRVOKXWH HYLGHRIERIHFWIMRPBRLOGWULQIXFWLRQ
SXOPRQDUORQ®HXWURSDHQHBDRWRY FKHPRWKHIPRIWKH SDWLHQWNLGHQFH

DPRQRWKBUVVHTXHOWBLFORPSOLFDWLRGWRIHFWLRQ KDGHYHWWQG KDG
HOHYDWHG &53 OHYHOV
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7TDEOMSHPRQVWWEBWHXRILQIHFWPRQ@J 'HWDLOROOWIMXWURS BGHKYLMYAGXFWLRQ

WKH SDWLHAZXVVRKDGHYLGH®RFHHFWLRQFKHPRW KHWHYFNDOKIIBN KDGLVHDWAODWHG

ODMRWIKWRZ HHXY LGHRIEW RR® UHDPIHFWLR@HXWURSBHDRMIR. QLWL BWHKRHPRMUD S\
IRORZHEGS XOPRQDU\ LAHFWLRQV&KHPRWKHWBEHEHXWURSDHQUBY HQW

,QD QRWYKHIDLIISFIREBWRUWLRQ WKIRFXV $FFRUGW@ANK B E VR OQMXW U RESRKKLADWV

ZDV QRW LGHQWLILHG $1&WKH\HUARDWHJR DMV HGG 1 & LQ
PRGHUDSE LQ DQEHVHS$1&

L OWKH SDWLHQWRY LG HRIE&IHFWLRQ LQ OHDQGXUDWIWRPLQLWLERWLRQ

KD G5 RV IHWELOR FEG O W XTUKHP DM R U L W\ FKHPRWKHWR®RZHWMXWURBRXKQW H

ZHUBUD®HJDWIDWKR JHRYRIWKHKQJDO QHXWURSKLO QDGLU ZDV GD\V &,

FXOWXHH@RWW®& HS RV L VGRNYUH W@ KWHW X G\

SHULRIGLWMWW KRZIQWDEO&UL GXOWXORIQH $PRQIWKHOHFW UROMMWXUEBQFRHNDODHPLD
ZDVSRVIEWRWIJUDPQHJDWRUYBDQLYRBV K\SRQDWUDHPLB\SRFDOFDHPLD
SDWLHQWYV ZHUH WKH PRVW SUHYDOHQW ILJXUH

7TDEOHKRZWKBEDWWRUDQYWLEDRWALRKY $OWHURWLRGEWUWD QV D P ID@IBMHMELOLUXELQ
SDWLHQWKYLGHRIEQ I HFWKRRDMRUGLW\ OHYBBWVWHHLQQ RXWIWKHSDWLHQWYV
RXRI @HUWUHDAM.MEKHRPELQDWLRQGXFWKRRRWKHYPDRRQWKHVHSDWLHQWYV

R1 EHWD ODFWDP FHSKDORYVS RUMK ZHU$//SDWLIDQWQO\ ZHUH
DOQWLSVHXGRFRRGIDQGDQDPLQRJIO\FRVL$OH SDWLHIRWFDVHVWDFXVWH YIHU O XU H
$GGLWRIRQDP SRVEWYMK) DQG GRFXPHQWHG

DQWLIX@QRYAELY ZDVXWLG IOHHV V

IUHTXHQWO\ %OHHGLQJ ZDV H[FOXVLYHO\ VHHQ DPRQJ {

JLIXUH ORVW FRPPRQ PHGLFDO FRPSOLFDWLRQV DPRQJ WKH DFXWH OHXNDHPLD ¢
FKHPRWKHUDS\ UHJLPHQ 1
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7TDEOH )RFXV RI LQIHFWLRQ DPRQJ WKH SDWLHQWY ZKR KDG HYLGHQFH RI LQIHFV

JREXV RI ,QIHFWLRQ Q SHUFHQWDJH
%DFWHUHPLD

3XOPRQDU\
8QLGHQWLILHG
6RIW 7LVVXH

*
’

*8

OXOWLSOH

Q * *DVWURLQWHVWLQDO *8 *HQLWRXULQDU\

7TDEOH OLFURRUJDQLVPYV LGHQWLILHG IURP EORRG FXOWXUHYV

2UJDQLVP ,VRODWHG Q SHUFHQWDJH
*UDP 3RVLWLYH

&RDJIJXODVH 1HNDWKH\YOHRFRFFXV

OHWKLFLOOL @SB Y KVOWDRRWFRE6BXUH XV
(QWHURFRFFL

*UDP 1HJDWLYHDb

(VFKHULFKLD FROL

3VHXGRPRQDV DHUXJLQRVD

1RW 6SHFLILHG

OL[HG *UDP SRVLWLYH DQG *UDP 1HJDW
&RDJXODVH 16WDBH\ORBREFXWDP %DFI
)XQJIDO

Q

7TDEOH $QWLELRWLFV XVHG LQ SDWLHQWYV ZLWK HYLGHQFH RI LQIHFWLRQ

$QWLELRWLF 5HJLPHQ Q SHUFHQWD.
6LQJOH $QWLELRWLF

%HWD ODFWDP RU &HSKDORVSRULQ ZLWK DQWLS\

2WKHU &RPELQDWLRQV
$GGLWLRQ RI *UDP FRYHU

$GGLWLRQ RI DQWLIXQJDO FRYHU

Q
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DQAOWKMHSRUWKGRPERWILYRGEZHMWH SDUWLWHQQIHFWARAPRUARRPPRGXULQJ
DPRQY//SDWLHEWMEHUBGRIHSRUVDN®Y WKHQGXBWHR LBGG KW XW U R S\DHHEMIFV
SXOPRQDHPEROLWPOHHGHYHQWYLQO\ OHDGW®DWID®D HF\UMRIQPD L ©D X \RHG HD W K
FRPSULFPHGDHRSLVWRWNLEUXLVERQH L@ 0/ SDW L HH@QWAKMHID/DK S1U R J U H VRAMWRK®
WZRWKRPERMIIFVRERIQVLWRWHKGURPERNLVOHXNDHPLF SURFHVYV
VXEFODYLDQ YHLQ DQG LQIHULRU YHQD FDYD

$URXQG RI SWWLHQ®HWYHORSABEBFWLRQV
" IVFXWIRQ IROORZIL@MG X FWIKRH® RWKHUODEHWW XGLHV

FDUUR KBV KWHD P AR Q WBH\E R UW I? G R DK
7KLWWXGLQGLEIVKOLUIKSRUWPKHGLFDOUDWRMQIHFWLRQW VWXE\ <DQHW O
FRPSOLFDRVIDFFXWYOH X N D HPRW L HEQWN. QJ UHY H DDA H Q IHFWLRQ GXUL@IGXFWLRQ
LQGXFWLRGKHPRWKHUDSQHXWURSDHQVURHUD®FXWHXRDE /XQJX¥YHUWHPDLQ
QHXWURSDAGQXKBWHSVRRGLVWXUEDQFHMFXWRI LQIHFWLRVHYHUWMDXGLHV ,Q
HOHFWURE®SRY LIWWLWAPDLEGRPSOLFDWLRROYWUBRYW WXGAKRZHDB KLJKHWUDWRI
GHWHFWHBFHRPSBDW IDRIGW L QO HWGR EDFWHUHPLDRYHUWDSNWMRARQDYMFWLRQV
W KIHG X FWE RIQP R W K HUUHD & PBHIDF H LEAMVGK H ,@GHTXDWFLOLWMRSHM SHUDORODWH
SDWLHQW SDWLHOWMQHXWURSDOHIGSIRRWHFWLRQ

FRQWBR®KRBYVHVKIDLNHGMDYVREUYWKLYV
7KHWHUALITHWAGWMVFKHPRWKHIHISPHQVREVHUY ZWILREKH HGWME HI X UW KN DIDXH @
IR W K$D W LHQDKEW B HXND WPMIFHLYQRDUG DQRWKHUQL | LFIDRSR U WKMQVRHLQIHFWLRQ
WUHDWPKIQWNMKPIRWKHUDSI PHRQORZLQIDVXKQFOHDU 7KLFWD@HH[SODLB\HEGKH
GLDIJQRWHRIHQGXFWKRPRWKHROOREHG SKHQRPH®RQHE UKW UR S BHQIHID V
FRQVROLGDWLRQ LIDQ\GNHED UBDBNWHMRHO RFFXUUHRQIFHY HOXUL @ISHULRG/LJQLILFDQW
IRGDWLHQWKIOB 3KH DL QW H GFIRQIAR QHXW U R SRINEDN K RXNG HQ W LV IRIXEJEF H
FKHPRWKHUWUDSMR@ RXWSDWDNMDWOLQLFLQIHFWLRI(KXHSUHGRPLQRIQFRHOP QHJDWLYH
OHYBEDMRVRIWKBDWLHHHFHLYIGXFWLRQRUJIDQLYBWQW LURPE O R RRX O W XIUUHH/ Q
FKHPRWKH®WHYSN O RPSHGEL FDRP SOLFDIWL R QWH H S IZQ WKKWBH V XIOWRDQEWO KRZHYHU
FRPSDULWRSDW L HQHFWH L RVOKIHBILPHQV W KIHF W/ K QW QRIWHI X Q JBXOOW XHHMRV LWLYH
&EUHXWHMWD OKDWOVR QRWHG WKH FRPS®LADMW ERIXO LLIE DMHICED W L HEWWHFHLYHG

7\SH R HOHFWURO\WH LPEDODQFH

J)LIXUH &RPPRQ HOHFWURO\WH LPEDODQFHYV GXULQJ LQGXFWLRQ FKHP
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DQWLE IGRWEGEBFIMV KB BUHVHRIEBIHFWLR@WHUBLYHYILOW ED WLHRHRQ! RIS//
RU IHEUL @H XWUR SDH®RLWVRGKBQWLELRWITFWLHFGBD UMERQO\ LGB0/ 7KHVIRI
SURSK\ODJUVQRWXVHGGXULQUGXFWLRQ@PHWKRWUHQNWW UHDWBHOQMW RQ$// LV
FKHPRWKHUOHOHFLVWRGGUDRBRVLWLYBQRWKHRUWULEX\WRWRKLFEDVREHUYHG
FRYHWEDVHBQSRVLWHXY®WXRHNOLQLFD®XULYKNWXZK.FKFDQH[SODW®KLIKHU
VXVSLFLROVLIXQUDEDWPHDMGEGHBGRU LQFLGHQFH LQ $// SDWLHQWYV

SH UV L \RAUHHFW U LHHYQMELWQKH X W U R S DHILQVL D

SUDFWIL\WHONHHSLRLWKWKH IDWLRQDO®O XFRFRUW UBRXGWOMHIBND SD WRW FXWH
*XLGHORQHPSLULPQGS URSK\O XRMMR F OHXNDHWPWIBDWPB H VP KDWY KH. Q@JIR 1D
DQWLELRWLFV VLIQLIISRUIRBWUW LR OXFRFRUWW IGEHEIHIG

K\SHUJO\FDWPHD®R F X P HQ WHFR U GW®J
1HXWURSDRHMARZ QGX F WK RBR W& \H WD +DUMHW OVKHHSRUWHGEXHRQWWXFKKLJIJKHU
ZHOO GRF X PHRPASHDGE F DM@ MRKQVWW X GM K H
UHSRURMHIGE X UDQARIRQ G X F WIRRMDXWURSKLO
QD G DU YRIO GD\V &, LMQ 7KHWKURRW IHFYGIW\Z HUHP XFK O WV
NHHSIZQIWKKWWXBV+DQ@HWO ZKHUWMKH FRPSDWHGRWKWIXGLHYKHWAHKE WKID V
G X U D V¥ DROH WAK [R@H T X VAR HED\¥YRZHYHU EHHQURXQG LQDGX®M SDWLHEWYODUO\
WKVWXGL@RWWNVWKARUUHODMM RHQW XPRXUVIMIQGURPHG ZDVREVHUYOHYV
WLPLQJ RI QHXWURSDHQLD DQG RFFXUUHODRH Y QNXPHWINLRQRFXPHQWHG

LQFLGHDIFWIK VRLODWDPSOH JH)XUWKHU
7 K FOH WD WXKIRZQKPHURK U HFW DR MG HYDOXDWQRREBGHGQNKIUHJIDW®& G HQ WIKIM
EDVE VWX UED® KM®HXND ISBMDLHQW YV FRQWULEXWRU\ IDFWRUV IRU WKH DERYH R
JLOLSSIHWWRWIRX® DQDUURI HOHFWURO\WH
DEQRUPDOLOWHKM OLQLFIWWRQDFXWH &ROQFXVRQ
OHXNDHPWI ULEWRIXEQMHSWIRFHWVHO I
DQG WWVKWUHDWPWQWWHIDMOWLWKXGH3SDWLEQWK XWHXNDHRARX@WKOWLWXGH
HOHFW WBGRYWMHNEDHUPMK IR F XRIWMHVHDUFKRI GLVHDWHG WUHDWPHR@DWRHGLFDO
E\6HD®D 5SHIDHWW @KHUSDWKRJIJHRKEKLYK FRPSOLFDVEDRIQAWVIQGXFWERRBPRWKHUD S\
ZDVDIJDLEDVHRBQWKMWHXNHBUR¥VWDQG ,QIHFWIL\WMKRRVWRPPR®RPSOLFIZWWRQ
FKHPRWKHUIRSNRFRDK/HS LVW X UEDHUFHH V KLIJKBDWRHE/D FWH U DIQREUD P QHJVWEY HV
SDUWLFXEEBR@\HODWERRWDVVYREBLXP REVHUYMXVWXGLIKHQIHFWDRQDLNHO\
FDOFLSKRSKRIDQMBDIQHVIKRPHRVWIVLWHREHD UHVXOWUMPH@WODQHGWURSDHQLD
ZHODVLQWKIWFLEDVNWDW,RWKIMWWXG\ +RZHYHKNUWKREXVME XGRAYHXREWDHQLF
K\SRNDODHPWRVWHTXHABEOHUDPIORQJ VHSVLEXULQUQGXFWER® PRW K H UDSH
ZLWK K\SRQDWUDHPKDSRSKRVSKDWDHWHBRPPHQWRGE D O X®KMU W KWW/ P HQW
K\SRFDOFDKWRPDJQHVDBI@EDFLEDVH RIGRRJIJUDSKKBPUDFWHUQ&WERBEDWRRI
GLVWXUEDWHIMWHHTXHQFHXNDHI QG DJH UHOPRUWWDRKWFRPIHQWKHQGXFWLRQ
O\WR]\RM) GXPMBGEXGDBDJFA\WRWRUXJV FKHPRWKHUBRSNSD OVWRIFRPPHQ&MGWXUH
DQG DQWLELRWIQFBURPRI LQDSSURSULDWXGL&AWLQLYIDIQAODYWHI IFWVGLPSURYHG
DQWLGLXUKRUWER VHFUHWLREQS$ '+ LQIHF\WRR\QYR\OUDWMUEHFHVWRPASURYH
K\SRDOEXPLQIDHPLROQXWDIMBPRQWKH WKH RXWFRPH RI WKHVH SDWLHQWYV
QXPHURMXYGHUBDYWKRIPMERDQLVRYV
VWXGRSXODWLRELWHKE IJKUHTXH@F\
K\SRN D O DIH@NIHH S 1ZQ WKW KHMWXGZKWUH
ZDVOVBKLIJKHQFLGHQRWSRQDWUDR®BLD
K\SRFDOF D$FRLIED VHWD I RVQRWRWLQHOYx WkRU FROQWULEXWLRQV
PHDVXUMQOHWVGLVWXUEDQWFFOLQLFDOgdY FRQFH LW KREU L J LVQADXAGG HDQ G RQW UL BORW H G
VXVSHFWHGQGFMKMWXGDLOWE&E KDFEWHULVWHHVHDERKIQLEDE FRQW U L EVXEVEABH XIUWHHY L H Z
VXFK GHWDLOV DQERMOHARWHRU P DOL RWH Y L HAKBR O O HGFDWHB

IRDQO\WVWRQWULWRVEC WD D ODVQEFUD | WHE

/LY KBW I X Q FW @RFY B H X N D HL-PLOD VMW R U L D G P QX VF LBIOSIXL GGV H Q LIUW KIRGB D VDR D O\VLV

e UCOUWKLIFOTS iy UHSDWIHBD Q X VF D REWR U U HPMIMIEQ X V F ($ 0DV
/HXNDH ILOW XFEBGY OXl'“_ﬁ/KH DXWKRUV UHYLVHG DQG DSSURYHG WKH ILC
DQWLIXQOIOKRHPRWKHDQE&DFWHDQG O

IXQJDQIHFWLREAVR QW KBIHD GERXVHAKH  gRQIOLFWV RI ,QWHUHVWYV
ILQG RQOWHUH®QFW DREKM. JYDWE// 7KHUHJBRFRQIORFVOW H $IOWNB X WK BBW¥ O D UH
SDWLHQWY LQ RXU VWXGKLWVIEMEOSRUWHKD\E\WKH\ KDYH QR FRPSHWLQJ LQWHUHVWYV

'"HFODUDWLRQV
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$FNQRZOHGJHPHQWYV %LVZOO*RGQDENQFLGHDE®@DQDJIHP RQW
‘H DNQRZOHWKEHED UW L F LZKIRE R/QLVE X \WW BY K H LQIHFWILEASDW L HAA WA F X WOHH X NH PROORZLQJ
VWXG\ FKHPRWKHDI$SQ HZDO GFDQFHUPHGLFDOVFLHQF
YXQGLQJ &UHXV]ELPPHUPDQRHLQKDUBWWGQDO\VLY
6HOI IXQGHG RIFDXVIRYGHDWKKULQQWHQFKMRRWKHUD S\
DFFRUGWEW UHDW BHEW R¥FH O )0 .0LQ
$XWKRU GHWDLOV 3DGLDWUOD\ -XQ
{6 SHFLDIOQ\NOW H U QI®L F L QHIF W X U)HDUF X O RVI\ <DQJEKDQJISKDQU HWO,QIHFWHDWXBHV
OHGLFLQH 8QLYHUVLW\ Rl ORUDWXZD 6UL /DQRIOWH/HXNHPLBDWLHQ®XULQJQGXFWLRQ
t&RQVX R\WYBRWRYEWW VKDV S L WIDKD U D J BRI &KHPRWKHYBBWURVSHOWOVRLY &DVHV
/IDQND ,QW - +HPDWRO 7KHU

3DWHO HVW- JHEU LKW URSHSDISI2QFR O
S5HIHUHQFHYV

(PSLULFDQOG3URSK\ODFWHRA $QWLPLFURELDOV
7RULEH% UD\6 L H J5/0H WO ORD&D Q FEMUIDWLVWLFVI pw | RQDO *XLGHOLQHV

&$ &DQFHU - &0DQ +DQ6 5\ELF/SL7TKLH®WO :KIEWRRBORXQW
&DQFHU ,QFLGHQFH 'DWD 6UL /DQND QDGLROQRAHPLVVILER@XFWKRERW K HID S\
4XDUHVIP B ROHPIBQSDFK#®#W \HDWUHQQV S UH G L R\RDWHF RIRRIO GIHG&IX @ WWKE X WHH O R L G
DQLQGHI VXUYLRIDOMD QFHRPELQBEIGG OHXNHPIXNHPDRRQ G\PSKRPD 6HSWHPEHU
VXU Y LD/GEND W HREWD JHD Q & H | R IHD FRD Q FHQ
(QJODQRGDOHYV D SRSXODWLRQ EDVHG | SSOWRVYOLR@LYOLV®E $OWHUDMQRQV
VWXEQFHW 0DU HOHFWURIGWL®LE ULQXBDW LHQ@WW KD FXWH
$GPHUL.RORHDQWDUMHWE@FXBHOPRQDU\  OHXNHPLD (XU - +DHPDWRO
IDLOXGXULQHPLVVLEQXFWKRIGRMUD EQ 2 5HIJDQ 6 &DUVRQ 6 5XVVHOO : HW DO (OHF!
P\HORG\VSODVWLF VIQGURPH &DQFHU %ORRG
OHOLOOBDQGRQ&RODL]]RWDO6\PSWRPDWLF 7K | HOH+HSDWDRLIHVWBWLRWHABLVHDVH
YHQRWWURPERHPHRDWKRRPER YMIDW®E V DQ®WKHILVRUGHWKELY HDVWURLQVDK\GN L QDO
DGXDMXWHXNHBVDRQJIOH FH© WRIEHR | /LYHU 'LVHDVH

SDWLHQWYV DW GLDJQRVLV $FWD +DHPDWROpyULV%DUWVERQQRUMW O*OXFRFRUWLFRLG
0DUVK _U%\OXQG‘FHDW&HVD@VWHRDUWLFXOP@GXFN‘\GHUJO\F[H\BU[HYD(DQ@\@SUHGLFWDEOH
DQGXOPRQMIQALIHVWRIWMEXR@HXNH BDN H IRU SDWLHQWGHUJRIFPD FHW KID S\ DQ
UHSRUW DQG UHYLHZ RI WKH OLWHUDW XU Hg EPRQFVYWR RRIWX & X IAQ FRO  "HF

6FKQROO 6XV)VPDQUW]5& *DVWURLQWHVWLQ DO

HPHUJHQEQMNRAULWLIFBB® QFSDWLBEWLQ *UDFH) 'DKOEHWWIHXEHUHWOKHUHTXHQF\
2QFRO DQBDQDBHQRIDVSDUDJLQD VW KIHTPERY GV
6LOORGKHQHSNWIKHY HWODFWIFL GRYLV SDHG L MYGLEX HBW L HQ WIXF X \OHB KREODVWLF
PHWDEF®IPFS OLFRWKRRDWRPRUQEIQDQFLHV o X NDHWUBDWRE® QD )DURDQFHQVWLWXW H

FDVUHHSROUOWGE HY LRIEVKEBLWHU RWQABHU FRQVRUBUWRR RHBRIGDHPDWRO
JORPEDXP OHWDERIPHUIJHQEQWWKADQFHU :DVLP .KDVNKHOGLGG LXHW X RXOD\VLV
SDWLHQW 6HPLQ 2QFRO V\Q G URRKD HP DW R CPROJQ EDJDD QFFX H & DNCK H

'DYHU .DQWDUMLODRUFXPFFLHWDO&OLQLFDO | pTXaQN Y H LRQ WG L IS H D 06K K RV
F KD UDF W HRQ R MFR/R RK8 D W L HAQLW/BF X W H

SURP\HORBWXNHBPIDK\SHUOHXNRPAWRVLYV
+DHPDWRO
S5HFHLYH®DU $FFHSWH®D\
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6VXGHOWSHU RUP DQFH LQ DQDVIRP \
H DP LODVIRQV GHSHQGLQJ RQ VKH P RGHVRI
GIDWLQJ VMDFKLQJ RQVIVIA RURQMOH

-D\ DIDKQD O -6{ ~* XQDVHQD +5{ 5DN\IP DQWUHH 36{ 5XNP DC5. 3% . DOQL
$' 0{ <DAZH®10{ : IMDMQHO 5t . RIDMD(: {

$ EVUDFW

,QWURGXFWDBQW LRQDWPR®V X E MW RDYY R ®DKBY G VOPE EDRRPGRQNQMIPEDOPHG
FDGDYBIQ®LVWRORIGKNWR/K&29," SDQGHMWKHIHURDQFKDQIMRUIDQNPOGLFDO
HGXFDWKRWW XDB® D O\WHBI | HRW W X GSI@W R U P D @FRIHD W R\PH D F KQRIU Q LRHIW K RZG. W K

WKH VWDUW RI &29," SDQGHPLF LQ D 6UL /DQNDQ PHGLFDO IDFXOW\
OHWKRGXUHRHN XBBUR X Y WHKR P S O HR/GIEIL %6 D WS KW U D Q V WMRLQRALAQHE Z DVIKR X JW K H
VHPHVW4DUME 0 G D O P RRRWP S O HRUHML® B WeF KH UHQ F O X GKIKEM B F R Qi WV VWP LQDW LR Q
SHUIRUP ZDA® QD O\ \LIY& R WDIQUFR P SR Q H Q W >PDMHW L SOHT RKR WAHR QY VKRUW DQVZHU
TXHVWLAR@DQEBEMHFWLYH \SUDXFWNPBPEEB3( 3URMHFWERQVWIRVVSRW&FULSWLYH
DQDO\VLV .UXVNDO :DOOLV DQG 'ZDVV 6WHHO &ULWFKORZ )OLJQHU WHVWV ZHUH

S5HV X OOV RFOWRHSR UWRIREIV6 $4 26ZHUH OHDQ&4PDUMNMVEDWFEHWHMLZHUH
DQBHD@$4PDUNWUH UHVSHFWLWHOQLIIGADIHW HQERIWK &4 +

S 6%4 + S LWK&AVEDWEKD & KFEHVWOWMUIRUPDFH ZKHUHEDW®%KD G

EHWWHUIR U P DMKAEED W § KS LB$S4VOHDQ6E63(PDUN\HUH ZLWKXVLIQLILFDQW

GLITHUHQFH S %DWHRKDO®RZBHUIRUP WKRED WFR Q & ZKLEPDWE&KDG

SHUIRUPHG EHWWHU WKDQ EDWFK & LQ 263(V

&RQFOXVOA&SAOSHUIRUPZOWVEHWW GRIQ O LM HEKL @B 3 (SHUIRUP DAXAH WH | O HVF KW/
XQGHUVWRQWKWKUGBHPHQVLRYDXOFAMDXMHWWERD VLOWHD UQMHKUYWLIKOLWKWYORH
UHFHLYLQJ KDQGV RQ H[SHULHQFH ZLWK FDGDYHUVY DQG KLVWRORJ\ SUDFWLFDO

.H\ZRUGDQDWRP\ PHGLFDO HGXFDWLRQ RQOLQH OHDUQLQJ RQVLWH OHDUQLQJ

0 o— z“0c ¢
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, QWRGXPIRQ WHVWEHGRUDB[DPLQDWR2RG VSRWHVWYV
REMHPYWWLYXF\8 XDRGH][BP OQ D WAEF3Q R U
/HDUQLQ®DH G WHDFKL$@IDWRPAD Q Q REMH REMHFWA Y K FWXOUWQE FDPL Q D W2 REYV
DFFRPSOLVROGWKURXEBRRNWLQFWKH 7KHVHY DO XDARFQLQWHQ L @HWKKH UV W
EHIJLQQRL@H G L AHDBX F D WAL IRDQF KLREWVLF DQGO/HFRWA HRMLOOYUDPLE UWWHU
VFLHQRH PHGLFLQ@RYROYRFDEGDYHU EDVHGRZOHWHVVWENGZULWWHIPW Q@ &4V
GLVVHFWWRQWPLOLDDQWGHHWKIRGY RQ VHFRWEHDSSOLFBWURRY OHBVMWHVEHG
H[SHULHQMKKXPDBRG\ $FURYRULRXVHVVD\WOLQLSFDREOHP VR HUFLVHYVG
WHFKQLRIWH\D F IDLQQIIHD U QLKEIK\VFDQG H[WHQGIEGY WKDZDVLQWURGKFUWKH
SUDFWLFDUR DAHPR D LZQE HHOMHBY HWRGD\ DVVHVVRHRAOL QERPOHWHQFHRUDH OOHU
DWUHOLPHOWKRRYWXG\QRUPDQEDULDQWQ
DQDWRPQXQGHUVWDXMAIKQUHH GLPHQVLRQDO
VWUXFIWXG®HODWLRRJIWKKISPDBERG\ IRYHPRO®YLURW&29,' VWDUWMGQ
7KLYDQGY R{BHULHQFAHMWKHIK®H ERG\ RXWEUHIXKD @LWAKLQRHFHPEHU DQG
GLVVHFWURDQFXOW\ J>AHARYVWURQLRMARRYSUHDGWRZRUOGZIBORGHRLBIIHFW
SURVH FWGEGY H LKMMH BD\W K ERVWKKO YWHHD Y\ HYHVURFLR HFR@QHRBHBED GJUHDMS DR Y
LQ SHUURHUDFWERBDNYHGXHWRWKH WKHIG X F RWLRW HPIW KZR U O G5 U/ID Q NID\D
UHGXFDIGCDLODELORYDWHDGDYBQBVKH ORZ PLGEEFRARXQWURHRBD Q\GLUFXOWLHYV
KLIKHQW IRNWW X G HHQRVNHD FX O W IQHDW R P\ 7KH WU DRRURD W LFROX VHEB\ WKH&29,'
HGXFDWLWRED G DNGH VVHFRDMNRMHQUHDWOSDQGHPRLFURWKH OREBII I HFWHGP RDW O
UHGXFHGAWWKBEDQFHPRIQWFKQRORI\ HGXFDW LRI W Q WHNXNXIQQY H U VARNL EHV
QHZHUHFKQMRBO KHD\RIDQDWRNMDFKLQJUDSLEBRQY HUWWRHIEL G O L RIHGQ X ERWQ G
DQO®HDUQWRQVWEBRWQIDQZHFDOLQG DVVHVVPHRRMWWYWXDSWLRYQ B GRS SIRW X Q L W\
PDQWPHGIDO@FKRRMKWIKWYHHSODFBIGDYHUWRRGLD\QGHV LWEI XW XRGDWRRWULFXOXP
GLVVHFWULWR GLWDBQOSHULHRFUHWLPWO\DQGEWAHOLYHWG@GWKEZDW KFD VIR RWKHU
FRPSOHWHAION\GHZHWRRBWYLUWRIBMHOV VXEMHFWY LQ 6UL /DQNDQ VFKRROV DQG X
RI WKHKXPDERG\ YLUWXDWRWDEOH
SULQWEIQUWVHFWRIRZ BURJUDPFHDVPLG $SOWKRXBKHWYWXGLEABULDQNDVVNWKH
WKHSHUFHSWIRRQRZOHGURPGLIIHUHQWWXGBHQWFWBEHHWWVHSWQ®® W L WRKADHM V
YLHZSRD@MVWDMDFLOXWOBWHYV W ROGKIY I RQ O IOGHHD U QALY BEHH VIR XN QR ZO RMGMXIGH QW
WKUHH GLPH@WIURKGIRXWHKKXPDERG\ SHUIRUPGOBH Q®RLIY KMHRGRIOHDQAD YV
DOWKRXJK H[SHQVLYH QRW EHHQ SUHYLRXVO\ HYDOXDWHG LQ WK
7KHPDLREMHFRUWY.N W XBD W RRP SDWHKH
, QW KOILWHUDMPHWKRGY WHRKRQDXVRP\ WRWIMAS LI ITHUHROIMLNRE WD LIRAUG- I THUHQW
HGXFDWRRBHHPHQWLRIQHGHUMRDXUHYV FRPSRQHR®WRQHPRGXORI WKHOQDWRP)\
FDGDYHGBLNVHFWLR@HFWIRQURVHFWHIE[DPLQDWILERIQ6$4DQ @63 (VDPRQWKUHH
VSHFLPHQM QIRGHOOLYLIJIGAIDGLRORILEDYFKHWKDWDG GLIIHUH@WGW RI
DQDWRWDFKRQBRPSXWHU EBNW@A KDW WHDFKLQJ ORBWBR®N FRPSOHWRYLWH
LQFOX®HWRUGHIHFWXYHGEHRDXGLRQG % DWsF RV U D Q VWWR QR®Q B/ H P H V WiDUNE K
DQDWRPRIWZDUH 7KHVHDQIXUWKEW DQG DOPRVW FRPSOHWHO\ RQOLQH %DWFk
FODVVDMRIQ& LWH IDFHEWRQG@HRBRQOLQH
W H D F KLRGGH Q@R Q V LMGX F D WLWR)XQG HIgumy 0 HKRGV
SUHVHQ@W¥ODVVUGBR PWXLED E R U IDVQRS
H[SHULHQ@AHDUQIRIY WKHVLWHKLOH 7KLYDVD GHVFULSWRYN VHFWIRNEKO W
WHDFKHU L QW WLKKERIR UKK IBRIK/U R XWKKH L QY R OAWWKINE® D W RD\U NRWW K UEHHW FRH VU VW
VW XBDW H U L@RIQO IHBEHK F D VOLHRDQU RIEG X UV \HDBHGLADOX G HDQWKWD P X QLY H U\E W
YLR@LEODWIRUWFAOVORRGO+HRRPHWF /DQNDH XVHGHDU VHPHVWHUDBRQDWLRQ
% O HQ @HED L @ O OR HAR WKQ V LIVHAR Q O L Q HP DUNW K W U I H OBWV KHQ QR I WKW KRUD
WHDFKLQJ OHDUQLQJ DFWLYLWLHV DEGRPWRGXOUHKKHNVKUBBWFKHWBDPHG
%DWRBK FRPSOHW®OLWHD U QEIR UMK H
*HQHUBWYD O X DRVLIRED W RW® R Z O H GV SDQGHPUHLPWRKWQVLWLRRBEOOG LBWBUQLQJ
VHYHWDSHRIDVVHVVPMWKMRLRZOHBJH PLG VHPHVIV@GIGHDWRK FRPSOHWEOLQH
ZULWWHMPLQDWERQNBQ PXOWLBIORILFH OHDUQZIQVKVZRZHHNWRI H[SHGLVRIQ¥ LWH
TXHVWLREAV VLQIEHVINMVZWUSHXHVWLRQYUDFWLFDOV
6%$SVKRDQYVZAMIVWLRBOY RIHVVWDAKLOH
SUDFWLFDO FOLQLFDO DSSOLFDWOLDRQ R HvWRWPRUFHRNSE R 2OVE & YHRAHMKRM MG U H H
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WKHQG VHPHNWWRUQDWRLBXHAR G X ®RH) WKUHEDWFKBIVHVKRZQQWDEOHWQG
WKRWIGEGRPHADQW Q F O XBMH®W KHWXGHQWWHYV SHFWHAFHRU\GLYKPAHD @&4 PDUNR/
ZKRIDLOWGDFW KH[DPLQDWHBRFOXGHG EDWFKHW & VKRZHGBGVLJIQLILGEDMWHQFH

$IWBRISO\L@F O XVQ BQF O X WLLR.QVY¥ D WE K + S ZLWBHDOW&K KR ZLWKEH VW
KDG VWXGHRWWRIKDG VWXGHDWMY SHUIRUPDQFH DQEDWPERKKDCEHWWHU
%DWFK & KDG VWXGHQWYV SHUIRUPDRRASDUMGREDWF& DOWKRXJK

VWDWL\QRMWEDQDI\LEDQWOHD®$4PDUNYV
(WKLFADSSURYDOREWD L QUHREPW K HWKLFDOD OWRKRZHGYLJQLILGIDIQMU H® FH S

SHYLRRPLWWBROWINHGLFLS@H Y M LRI DQ&HUBD WHKD G HW WHWI R U P VKD
3HUDGHQEEQR (& 6WDW LD QD BDOL\ED WS KS DQ&DW&KS OHDQ63(
ZDVGRQHELWWKHDPRYYHUVLR@RPSXWHUPDUNW®Y VKRZH® VLJQLILFDIGWHQFH
6RIW ZD UKV F UL S WILQMHO \ \LIQF O X GAH®D Q + S ZKHUHEDWF% KDG
VWDQGEBIYEDWRRPLQLPXPQ@®DLPXP VLJIQLILPRZWBUIRUP WXEQP WFEQ &
YDOXOHWD®DUMNEWDLEAEOWFEHA/DQ & ZKLEBWSKDGHUIRUBHW WHKEQ@WFK
IRFRPSRQHRIWE4 6$4 DQ®@63(, DQG, % DQG &

LQFOXSBQHFWIR®NGDYHU EBRMEUH

FRPSDUX\GLQUKBRQ SDUDP.HWWYNBO :D O DIMKXWRQ

WHWDWWWKEBKDSLUR MM UPDGMMENVQRW

IXOILE8OHIFRIWKHUR X SS/ 7KHZDVV $VPHQW L RIQBIGOIQHDW RHPG X FDWDR®ROYHG

6WHHO &ULWFKORR) WHYDBWYHRWKH IURPXRQ VMWHMIDFKLQJ GHRPDWMEXIHQGHG

SDLUZLVH FRPSDULVRQ Rl WKH JURXSWHDU@GXUQUKSDVIWZGHFDGHWFKDQJH
DFFHOHUDWMIGH IHFWN29," SDQHPLF

5 HVXQV LQFOXWGHWHP SR WORFNGRER X Q WRNSH
JRYHUQPHHQIWODWQRKHP SOHPHQWDWLRQ

BURSRUWIPFDQMDZ ORFDRAORRE 6%$4 268BQ SROLFRABWBK\VLF®IOVWDQFKEBORYV XRIH

WKPRGXBHDPLQDWHRIQ OHD Q&4 HGXFDWLRYWQWXWMSRYRAKSMGHPLF

PDUNWUH 6's 6's DQG O HEB R/ K HR IR Q O P®I& HAK L FZKH UBIG D S W® G

6's PHD®$4PDUNMHUH 6's 6ULDQNDVZHOO 7KHNHDFKRQ@DUQLQJ
6's DQG 6's DQBHDQB3( SURFHRQWL@XHWERR QO SODWIRBOXGLQJ

PDUNWUH 6's 6's DQG HYDOXDWLRQ ZKHUH DSSOLFDEOH

6's IRIEEDWBK% EBHVSHFWLHH®R WD O

PDUNREBDWSF K6 ZBHUH 6's 6's &KDOOH@®IHULI9," SDQGHRDFGE\6UL

DQG 6's )XOG®HVFULBWDOM/ILY /DQNDQ XQLYHUVLWLHYV
WKH PDUNV LV VKRZQ LQ WDEOH

&29," SDQGHPQWFHVVLWBORMROY HURLRQ
'"HWDLOK®®GO\NRWRPSDULRRQKBLITHUHQW QLY H U \WIQNU HN/Q ND RVK R Q O LIRK P CRW
FRPSRQHQWRH[DPLQDYIRGQUXVEO :DOOM/HDFKLQJ OBADW®WKGIHVRM WK RUOG
WHVW DQG '6&) SDLUZLVH FRRFRQVRJGURIGLWLRQDO PHGLFDO HGXFDWLRQ LQ Wk

7DEOH '"HVFULSWLYH DQDO\VLV RI 0&4 6%$4 263( DQG WRWDO PDUNV RI WKUHH ED

0&4 6$4 263( 7RWDO
$ % & $ % & $ % & $ % &
1

OHDQ

6"
OLQLPXP

OD[LPXP

0&4 PXOWLSOH FKRLFH TXHVWLRQV 6$4 VKRUW DQVZHU TXHVWLRQV
QXPEHU RI VWXGHQWYV 6'p VWDQGDUG GHYLDWLRQ
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7DEOH .UXVNDOO :DOOLV FRPSDULVRQ RI GLITHUHQW FRPSRQHQWYV RI WKH H[DPL

&RPSRQHQWHD “t Gl S
0&4 D
6%$4

263( D
7RWDO D

0&4 PXOWLSOH FKRLFH TXHVWLRQV 6%$4 VKRUW DQVZHU TXHVWLRQV

7DEOH 'ZDVV 6WHHO &ULWFKORZ )OLJQHU SDLUZLVH FRPSDULVRQ RI PDUNV DPRQ

% DWFK 0&4 : S 6%4 : S 263( : S
$ %

$ & D

% & D

0&4 PXOWLSOH FKRLFH TXHVWLRQV 6%$4 VKRUW DQVZHU TXHVWLRQV

LQ6ULDQNDPDVEDVHRBQRQVLWHDFKRQG SURIHVVLEBBDWORSPAHUWMSUREOHRKDW
OHDU@KEMSDQGRHYGDU + \HDUWFOXGLQVWXGH®WNKLJIKHHGXFDW LIRG\VOLW X\@LRQV
FOLQDAmM E®MW HHGS R V XOUWMN LODE R UD W R UKH D O W KIRIFIREK Q W Bl IHBE U LROJO IO U QL Q J
DQGVHDFKHRVSLWHKOVVP RUWRZLWWK H YXUWKHUPBHBDUGRQDLQ@ODWRP\
VXEMRFOWQDWRRWKH UVW \HDUY¥QVLWH OHDUQIXQUQWKBDQGHPWRBDFN RQVLWH
OHDUQIQBURXRUNL® KWW XGHQWKKHLU SUDFW IGAIPA) L WKRHFG D O LPEMELIRIRNV H O |
OHD G H UNKKOLGSL WN H@OWW L WXISDIRZ® QG PRWLYDWRBHVIQLILFROWDRMYPHGLFDO
SURIHVVGR®B OR SIPE Q &L WLRRQMXEMHFW W XGHQW V
NQRZOHGJH

7KHIITHRWKEKDQRIVWXGSIQWRUPDRQFH
LWM(HFRQYHUWKBFDGHFMWIDIGDSWHG 6UDQNDX@LY HUKDWILR®HHQW X GXBW R
RQOLBEXFDWLRI)SDUW L FPHO®UFIDF XOW\ QRZ 7TKHXQH[SHF WKW DOXDHQ#MULHQFH
ZKHUMKH XUUHDWMXGDVGRQHDQDWRP\ REWDLOWHBXJWKMNQDYRLGDEIOMRQOLQH
HGXFDWRUMR QOLQHDWLPBQGUARUGHG PHWKRAWHDFKLQJ GHRYQO®RMX®VLIKWV
OHFWXWUHWHRY DQLPDW IDRIGA[SODQDWRUQWWRKH I HFWUWHR | WKH PR G D O LIMWOWHKWH
YLGHRISURVHPABIHFGPHGR/HDBRB®W\WR  IXWXUH
W KWW X G HQUD\G LWW R YR@HDWWDQVIRUPHG
LOQWR OL @KW R ZKPIQWKMW XGHIMWAMWKH 2QOLQH PHGLFDO HGXFDWLRQ
OHFWXALWFXWNHEDVLFQDWRPQGIHODWHG
FOLQIFRPGSRQHRWNVKH XHVWLREIXFDWRU\VZQOLBEKDW LFOGEHDV\QFKURQ@RKUWKH
VZLWFWKBGEVWDHDW G DWW | REFK\ERRP WUDQVPLBQIGRRFHIRIWQIRUPDWRRAW
/HDUQLODIQDJHP HRQWWHPA6 :KDWVDSS FRLQFLGHJ SUH UHFR WGHFG X YHB HRV
JUR X S'"RR J OFHO D \RWPUIRQ ® RRG AHERQ QHFWV\ Q F K U R @RHWIHOOCH D U QHHEW L P HRDW LR Q
ZLWK VWXGHQWY DQG XSORDG WKH O HDLLRX.G)W DRIRERIPIPXX ) L RDLW H 2 WY@ D F K

RWKHH J WHOHFRQIH UWHYF.R@WVDJILQJ
/RZHHFRQRFWDVEKVAKIJUDY BWHGRKH LQWH BRWS R/U X PRAK\E U [Z& H UMK HILBIP L [
&29," SDQGHPSRRUQWHURRQHFWLYRWMV\QFKRRXVQEB\QFKURQRRYVY GIQRQOOLQH
HVSHFLQ GEUWDHRJIUD S IOLFMIWILAQKH K\EUEBUULFRD@PHDULPKHDUB[LRHULHQFH
FRXQVOWRND FFHWIBHYLFRHW UXSWRRKH/ DWW WQFRUSRWRBHWADW XRIBRWKHDUQLQJ
DFDGHAIFOHQ ®RWODARNRSSRUWXIRWLHRRGDOLWLHYV $Q HG X F D WAR@®XOF WH\G H U \
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XVLQUKRQO LSOD W | RIWGWK H. H ®RGV X UJH U\ OHD U GKID@ KEH\OW UIRUPDRRFH ZKHQW
LQYROYW\@BDWPHGLFXQGHUJUDGXDMWRHY FRPHVB&4V:KHQFRQV LG BELRDIUVNE D W F K
SRVWJUDGWDWMQHE 6 UL/DQNDUHFHLYH G ZK L FKD ®W U D QWILWRIFRY V W\RHQ O IP@RKE H
IDYRXUDHIGEDBRM KWW XGHQVBWRYLQJIJKDGEHW ®HWIR U P VGEED WE KS %D W F K
WKIROLPRGHRXG®RYDGHIXQPHGLFDO$ WKEWERP S O HRMQHIVAMWGEHK F D W D B\GKEH V W
HG X F D WLRRZQ Y WW X GRBWW X GEBAM SWLRQSHUIRUPZRABRQVLGMKERI(FRBRQHQW
RFRQYHUWRQO ID@HD W FORHD U GLIXQQ W K H ZKLOEDWPK KDGVLJQLILFORIHU
&29," SDQGHPHYHHDKDWWKRXKRYHUDOSHUIRUPB@PISDUMHEDWF KDWY &
DWW LW RBHR/Q GILAH D U @IDQAS R V IHWWALRV W 7 K HS H U | ROUGPF YD WLDHF U RW K AR P S RIQ VRV
EHOLRQ®HHG XFD\WDR@RRP SO HWHSADFHVKHDPLQDWILIRM263( FRPSRQHEQWEHVW
WKIRQVLWRGHSDUWLFXBBQOFRPHWR SHUIRUPE\GWKRVAKR GLGRQVLWHDFKLQJ
SUDFWREOG®LQEPVBFRPSRQHQWY ,W OHDU@WQUYL®EFHWDUEDVHBQGLVVHFWLRQYV
VKRXOOGVERHQRW MK PMGLPDWX®HIQFH DQ®LVWRORBRDFW LZAKIRWVEKRKD XDQGV RQ
VHYH UWBUMREOHPXULQ@IK K VHRI H HODUQLQJIH[SHULHIQFMKIELVVHFWRRB QG UDFWLFDO
PRGD O MXEBVE D U U MHRUWNHF FHRIFNDWHULDGODVEHEHWWHWKSHFLPB@ADPLQDWLRQV
LQW H UWQHHOD WHSE Q VBIGFRQQHF WY RQHY 7KH\KDYSDUWLF LISOAR BGQ VV H F WLRXS
GLVWUDFAKILRMYLQBRQOLQHVRXUP®G GLVFXVVPREM63(VDQERG\VLEMRULDOV
LQDGHTXDF\ RI VWRUDJH VSDFH LQ GH¥XBHYXHGUVVHFWLREKLFWKHRPSOHWH
R Q O LWVQHHDLFXIO H DU U R XKSD W LV V R® W K H
$VVHVVPHQW PRGDOLWLHV LQ DQDWRRWKMHIFQWERSHWIRUPDZPNEHVI/PRQJ
WKRYKRGLE&Q O WDHID F KO & D U QeLLAIFHK H \
7KHDVVHVVRHQ@WDWRPQRZOHIGPH GLFDOKD G HUWDLPLWHRH WS HF L P MEW\D\KD Y H
HGXFDWLRBOXGH\D O XD WIK}HRUH\WOREDOLQY HVIHK® WHBHY W X G \ERR N L FRKX VW
SUD FWLSHDRYRW KHRDNMVHVVPRGWOLWLHKWDYH DLGHG ZLWK EHWWHU SHUIRUPDQFH
LQFORGEBWLS O HTKKR/WIHREAN DQ & KR UW
DQVZHYMWLRO¥4 7KHSUDFWHRBRQHQW 6LPLOMRR XV WXGAKDQHW OLQ KDG
LQYROFIHA/DYHU E/SWRMBEMHFWWYKFW X UMY5D O X DWXGHSHAW IR UP DL@B H F W XAUKH R U\
SUDFWLHDDPLQDWLR@S(V DQG RUDO DQ®BRUDWEBUDFWERPSRQHRNMYDWR P\
H[DPLQDWLRQV H[DPLQDWRIRQXR URXSRQHXQDIIHFB\HG
&29," DQ®@ KRIW KHKL AR FHEKWUD Q VWW LR Q
$ V\WWHPDWHNLHHYDOXDWRRIGHPLFPRGLILBEDUQERUL@WKHBDQGHPLFEKH\
SHUIRUP R@B B DW RERMW Z HHIO IDQHEDFH VKR ZHD& L J Q L | LGFHDRQMAIDQWVHK $1H U | ROUGPFLHQ
WR IDWHDFKUBYHDQRWBWDWLGWILADEQFWK K DERRRDARP SR Q HEIW L @K WV QN LWLRQ
EHWZHW®M ZRVHFBELQIHWKRB®OWKRXJIK SHULRRS DU MG KXQDIIHFWIREBOWKRXJK
KLIKBHYRIBWXGHWRWLV | ZAWIKRFW-RDFH WKHSWUIRUPDIQFGFRPSDUDWILFNS$IORY HG
WHDFKLQJ ZDV REVHUYHG GXULQJ WKH IROORZLQJ H[DPLQDWLRQ

6HOHFWHG PRGXOH DQG H[DPLQDWLRQKLO®RWRQVLGHWK®LIIHUH[D®RQDWLRQ

FRPSRQHGWYMNWXGRAOWKHARPSDULRIRQ
7KLVWXOGRREWKBLIIHUHRBMKMWXGHQWQVLYWR Q O DD W RFG X F D VKDRIRMK R Z D
SHUIRUPLQFKBQWRMPRGXBHVKRIDQG EHWWMMKNQWH UI|FUPFALWKQOLRUK\EULG
DEGRPH@RQWKUBWBRXRIVWXGHO®WRVH HGXFDWLRWQKRWKKHDYVHVVPEZEWNOVR
ZKRKDGFRPSOHWBULWHDUQEIIRUMKH FRQGXFYWHGD O LSO W | R IGFPR/Q W WIR/XA
SDQGHPWRMNWXGHIMRKDGNUDQVLWLR QWG XG\ % XWPD RWKHMW X BKHUHVG HQW V
RQOLOHDQPLGADNKURXIKAHP HHAMD QG SHUFHSWHRBMFR UGHID U GUKHILRJIGHPLF
WKRYKRKDGERP S OHRMDIOHD UZLPKQO\ SHUIRUPDEHARURQV LWHHD FK DQIG X UL QJ
WZRHHNRIVSHESRQVLSWDFWYRBDRQV RQOLWHDFKLMKHSDQGHPMFKHXPEHUV
5HIJDUGRMNKHR GRIFRQG RAMKFR XUWHKH LQGLFDWKHELD GENLELIJKHWWDPRWRZHU
H[DPLQDWRQR®LSDUWLPRDUZHDVKHOG ZHUHTXMY HGKRXWKPHWKR® VVNPHQW
SK\VLFDWOKH FXGWHPLWRWKWXGHQWYDV QRW PHQWLRQHG
KDGWRFRPSOHMWHYKHRPSRQHR®WWK H
H[DPLQDWLRQ LQ D VLPLODU PDQQHU $ V\\HP DWILHY LRIQV K&29,' SDQGHPIQ/G

L WHM | H FRAQD Q D W RIFG X F D W WRDMWKHB WG D Y H U
'K HQZ HO R FONW KU1 X OR\EWV D LEQ M/ HWK UHH G LV VHFYWLR QENR Q &1 X \D\M D U QLKEKIX P D Q
EDWFEKRGL® KOGHDUGDQAVKUGH IHUHQWRUSKRORQGLQYROWHKWMVRXFKHLVLRQV
PRGHW DWRK ZKLFKDGFRPSOHRGOLQHKDQGY RQ VRRGOWRPSOH[ GLPHQVLRQDO
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VWUXFWXEHUVWDRIGLFKIVUDWKGEIWWILFXGWQIOLFWY RI LQWHUHVW
WKURXJK RQO\ RQOLQH UHVRXUFHYV 7KHDXWKBHYOWEBW H\DYGRFRQIORAQWHUHVW
ZLWKH V S WRIKWH V H DI X W K RUVRGSRXYEOLFDWLRQ

+RZHYHKUIKOLJKMMLRSRUWR DFMsL @er 1 WKLV DUWLFOH

QHZHUWHFKQRMXINOHROORZMWQUIDGLWL YRSV bssurYDO

PHWKROGWDQGRPLVHG FRMUNIRFGEDHRE Q ¢y Kk | pgSURZDUREWD L QHRPW K MWK LEMYLHZ
UHPRW/AEQVIOMIDUQLQJ WBIYIFRX@BKDW ¢rRPPLWWHWKHDFXORM\OHGLFLOELYHURLW\
ERWRQVLWHDPMDFKLQY GZHOO SUHSDMHUBDGHQL\D

UHFRUBGIBRVHDFKIYRE FISWWRPRVEHW W H U
OHDUQDPRBRQFPHGLFDQGQXUVL@AUIXGHQWNQGLQJ
HIIHFW LD/AHFGR\U GALRY X §ID U W L F L\ B QWX o WRQH

DQDO\VLV $XWKRU GHWDLOV

{"HSDUW RHEQMD WRDFX RWHGL FLBMH Y H WML W\
&RQFOMMRQV DQG LHFRP P HQGDVIRQV SHUDGHQL\D

t'HSDUWPRIQRUHQUHBLFLDHF XORVOHGLFLQH
TKHEHVO4 SHUIRUPRENMHUDRBQWKRVH8QLYHUVLW\ Rl 3BHUDGHQL\D

ZKRD @ RV WRM\O IOGH U § KA IV K BAVOHV R |

GLILWIHYRXUFRXOBHQHIMWKH/WGHQWYV °HIHUHQFHYV
+RZHYWDUWDOVXEMEBEMKRDWRRRDLQEDVHG OLVKBOOHJIXL®$ .KDOLOHWOTUDQVIWR RQ
RQWHK XQGHUVWDRIGLQMWKUHH GLPHQVLRQMMEWRQWLGBDWRP IBFDEQ FHI\D FK LIDQ G
VWUXFWHKEHWHUIRUPDQFKEHE3(\DPRQJ $VVHVVPH@WM QGHPURI&29," 6KRXDPIG
WKR¥KRKD G RPSOHRQ\LOMD UQLDQIHVWY (YLGHQFH %WBNGHE®RL HQFRIXFDWRU -DQ
WKEKWQGVHQHULHPAKHOBRKQGHUVWDQG

WKMXEMHEWUWIGHS WIR YL QR UZBWKH LQORWUDGLWR R QDOHIU VWW D G L W ILLRFRMRO

LQWHJURMIQROQIBWLY ZWLBPR QWL QXKRJI | 5150 ppARWHD BKL@P HG L ADRK RROFL[H G
RQV IPMM K FOGMEI L NW@H MGA KIlP SURYHPHQW p i\ k R GW HP DWHFI 220 L Q8 ODO/R P\ $X J
RIWHD F KOL@® H D U @IQ@IW FDFAR Q¥ QLY H UV LW\

$EXDODHBDNK/ $FKLHYHRHIHWD U RXQIFRPHV

VWXGHQWYV 3DSP 9DURWWRO®HW®QHHDEIDQDWRP\
W H D F KOLGRG H D U Q QUOKIRIX W E U-HIDW K&R Y:L G
/ IP VDVRQV SDQGHPDRNMKHQ®IDFHQWROSIDFWEFH"

VAVWH PBIW L FZQ D W R PALFFIDHQ FGRFDW LR Q

$VWKYWXBD\G R QHVL QKHDUNWDLODEOH  HF .
GLG D YDOHWK IR W K HIJF W RWKR/DAD \ KD Y H 'ZDQDIDRXNIV 'XPRQ®W6 HWOS UHYLRE

DQDWRHB\X FDWEBRIL @ @ | WIMKKEB29," >
DIITHFWHGVHDFKD@D U PREHWV XFBRVWKH SDQGHBH/Y LVIUIG L WORGTE B8 W K RIGR/

TXDORWAQWHUERHQHFWRE@ YDLODRLOLW\pEK L HXWXIUGIQRY DWQ RQEDDW RP\  $XJ
GHYLFRQFHUQIDQUEBKD QGVK I XEH (R

VWXGHGWYVVHRWRRIWDWFKKMWKHRU\  8QLYHURLWLWFKLJIJTHD FKL@RIGHV2Q VLWH
SDSHEWUNFUXWLQMWHKG HSDUW PDH@BWV  %OHQGRQ®LQIB 0 /6$/6$ 7THFKQRBRINYLFHV
IDFXCOM\YIKBZHYHWIILFXQW®LRZHW I RW > QWHURBIWEBLFK AHAWHG -XQ @$YDLODEOH
FDOFXORWHEEK[DPLQDWMKKPKWWXGHQWY IVUHRUPYLFHV VHUs\LNFV:g?/VOH%\L/J%ESJLTI\II(HgEELVé?FFKR(
ZHUWH O H FWRHAIGH G L FDOX @ NV IR@V K H L U VWUDWHJILHV RQOLQH EOHQGHG WHDFKLQJ V
VFRWHD GYDQEHYH@PLQDWEIRFLHQFH  Socuy kwpo

VWUHDR GVKFHXWIIYDOXHH WKLRRURU <DTLQXGG:RIDA ,NUD®) HW O:KDW \DQ
OHWVYPLQDUUBEZQHYHUNDEXWHGLGQ W REMHFWXFHN XSIUHGE WH[PPFPQ Q D WIDRXD WRP\"
FRPSDWKRWHOXBRRQWKMWKUNMWXGHQW $QDWRP&FDIQFGXFDWLRQ$XJ

JURXSYV 7KHVH DUH WKH NH\ GUDZEDFNV RI WKLV VWXG\
LWKHUBGQHW GV6FRWW 6PBWKINQOLOOHU V

B\UDPLIGCQOHGLFBGXFDWWK®DS EHWZHHQ

'"HFODUDWLRQV 7UDGLWISR'QBUVPID@QW LDIQRVBHEBVRQLQJ
,QWHUQDWIRQEIOHGLFOBXFDWLRWHUQHW @

$XWKRU FRQWULEXWLRQV 2FW $YDLODEIQHRP

$ OIDXKAR UPR Q W U L BORVKIFHR Q F H S W RIMD Q WL J Q KWWSV ZZZ QFEL QOP QLK JRY SPF DUWLFOH

RIWMHYWXGA6-(:. 5* 65%50. DQG<FRQWULEXWHGODQNR®3Ip .LVRNDOQWKDUQDNXODWX3L\D

WR/ KBHFTXLVRVWGILROD DQG.. FRQGXPWSDB W D &29,' ,PSDRMXQGHUJUD @XDWHGXFDWLRQ

DQODO\VLEW- (:. 5* DQ®@: FRQWULBXREB® D L@U/IDQNIRXURDBAE GIHD CBWMKHDY FRXWHUQHW @

LQWHUSUB®YGWLWRAIBD QXVF BIOBWWKRBHD G 1RY \Y $YDLODEOIMRP

DQG DSSURYHG WKH ILQDO PDQXVFULSW KWWSV ZZZ MSKUHV RUJ LQGH[ SKS MSKUHYV
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$OEDOXVK@ XVKDLTUELUD VD Q D B3 QHEED
BWXGHGMUMRUPDRGWFH WR )DFGIL D G
+\EULGHWKRGM 7THDFKLDQG$VVHVVPHQW

$QDWRP\QWHUQDWRRQRBO (QYLURQPHQWDO

5HVHDUFK DQG 3XEOLF +HDOWK 2FW
ORUWDW\$EGHOKDPHIEB[WRQHWO2QOLQH

$ QRYWWUXFWAHBROLWHIILKQOGHUJUDGXDWIRHGLFBGFDWLRIQYJI\SWEGXULWKH.29,'

WHDFKLQUQUK&29,"
(GXFDWLRQ 6HS
6DPDUDVHNBUBDUQIQHG L BA F D WLGRIQL
/IDQNBXUYHRIOHGLFBQGHUJUDGXQ®W HY
*UDGXDW+H0V5 OHGLFOQGXFDWLRQ )HE

H
&KDQGUDYLHWHUDNRARQ QO LI UQGRULQJ
WKE29," 3DQGHPIHUFHSWRIEQU L+H® O W K
6FLHQFH8/QGHUXDDMHV5DGLRIUDSK
1RY
&KDQO /LDRO /XH- HWDO7KHLPSDFRN
DVIQFKURBRXOVDGDWRFHDFKDRGIJVPDOOHU
OHDUQURXSQ@VKBIQDWRFERULRMRYGLFDO
VWXGHSMNMR UP BXAHWEKBRYLGSDQGHPLF
$QDWR P&FIDHIQ FGIXFDWLRQ$ S U

SDQGHPAGF&OHGLFDO

5HOXFHQWOE) +H\Q5 HWO)DFH WR YNFH
GLVWDQRHBUQL@KIXPD ®QDWRREXFDWRRQ
ORQJLW X ®/XBMON X G HHUY SHPWBYHDUQLQJ
RXWFRBKXWVL&RD,' SDQGHPWDORXY®&DO
$QDWRP{PEU\RORJUFKLWWRO IGIIFOWRPLD
(G(PEULRORQWHUQHW@Q >FLWHG -XQ

@

SDQGHPIDF QDWLRQZL\GHHVVPRQWHGLFDO
VWXGHQWRJIHQGSHUFHSWFRORVOHGLFDO
(GXFDWLRQ 0DU
7ROR@HQLL ML YRQHDONR HWB R RPSDULVRQ
RIURRWIKHDUQRIQWKR®RRQ VLWHDFKLQJ
UDQGRPLFRGW UR\OUOMB@ELOHGLFEXFDWLRQ

2FW
-D\DUDWE®DQDVHEOD5DMDP D Q VK BNBO
&RPSDULR/ROHFWRIZQOLDEQVLIFDWRP\
7HDFKLQJ /HDPRQAIG L FBIGES H U XDDABHW
6ULDQNDQH G L )D& X OMXD W R P & RIBKDVR\ 6 U L
/IDONPQOXBFDGHPAHFVVLRQV 1RY 6UL
/IDQND S

S5HFHLYHGSU $FFHSWHGXQ
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3 UHYD®IQFH DQG FKDUDPVHUMAEV Rl FKURQLE

NLGOH  GLVHDVH LQ SDVHQW DWHQGLOJ VIKH
QHSKIR@®RI\ FOQLFVRI VIKH 1 DURQDO+ RVSIVIDO

Rl 6L/ DOND D FLIRW VHRVRQDOWX G\

HHDWRRWD: $1'{ . DUXQDWIDNH +{

$ EVUDFW

L QWURGXRWUR@LE QGH\VHD&.HKDEHFRMPDMRHD FWR F HRURJORBIFO OB GWWY SDFW
LWOVRIQLILFRDUMQNDDEHWHO WDWE\SHUWHRVHERQ WD W KRBD L DD X VRINE.' LG UL
/IDOQN®KURGLBE QGLVHBWRNQRRQLIRQ X KDY QG HQ LDXEWI\D PNIBV X E VW DIQ W\MEW K H
SUHYDOHQFH RI &.' LQ UHFHQW GHFDGHV QRWDEO\ LQ VSHFLILF JHRJUDSKLF DU|
OHWKR@YHDFRXURM KUPRIQW BB HVFULBWRWW VHFWLXEEDEFD U UR K BW KRIXWSDWLHQW
FOLGQRIPAKHD W L R«RD/CS LRMBOID Q NW RS HV FUWEWRFLR GHPRJIDE SKRLUO DWR G DQGR
XQGHUVWDQG WKH DHWLRORJLFDO IDFWRUV Rl WKH GLVHDVH ZLWKLQ &.' SDWLH(
5HVXOMM/ WXGOYROYH& ' SDWLHQWXDYHUDIHRI \HDUOMDOHFFRXQWHG 21

WRVSDO W L F L&D GWWD OHZ L WKUZ LW K RHW X GRLD ORPRYVLWRWHG DQM®UDQV SOIMQWQW YV
FRQVLWWHG ORVW SDWLHMVWRPVKEHVWHBWRYLYKHOH ZHUHURMRWKHU
SURYLQAKHSUHYDORI®RFHVHFRQ GRS LD EHRMHDO ZWXY |IROOREHASHUWHRNVGQH \
GLVHDVH 7KHPRVWRPPRRHWLRIRRL.' LQVKEHVWISURY LREW LD E HRHODO LW XV
IROOREZWKGESHUWRBQVLR 7K UH YQRRI&.'XZDV LWKHHVWBURYLDGE LRWKHU
UHJLRQEHWRMOWXY DQG@ORPHUXORQMSKULWHNVMLIQLILAD/QARGL D MWWDG H
JURXSV DERYH DQG EHORZ \HDUV

&RQF O X VIKR®OW XIGL J K O LG KWEHWHRA SHUW BQ WIRHU HG R P LRMXQWRIN..' DPRQSDWLHQW YV

L ERKW KHHVWISUR Y LRGE B WKSIWR Y L RAGHMD Q N DD O KR JK O LWKMH/L JKW ISQH &D ORIIQ FH
K\SHUWHQVLYH NLGQH\ GLVHDVH LQ WKH \RXQJ SRSXODWLRQ FRPSDUHG WR SUH"

.H\ZRUGPKURQLF NLGQH\ GLVHDVH FKURQLF NLGQH\ GLVHDVH RI XQNQRZQ RULJL

0 o— 2z“0c ¢

s@z; 8d) -d700-@d
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, QURGXPIRQ YDOX#+HB®H WKHUWMD WLPHWHTXLUH PRIQW
IXUWKWW XGLRLQY HV W LPIFDWHH Q WW K H

&KUROQNEGQBLVHD®H UHFRJQLDAHIG VRFLRGHPRJIJDQ®KMF ROIBFVFRBY' WR

EXUJHRQKIODOWRKQFHUQREDGONWRLWY HVWDEOLVK WKH WUHQGV DQG DVVRFLDWL

VLIQLIPRUEW G QMR UW DUDIWHE HL Q D

VWUXFRYXOQPW LIREXPROU P D O QWKIRH\G Q H\V 0 HVKRGV

O DV VP RQUW K DMK UFHRIQ W K VWK S O L RIQRWQ

ROQHKHDOWHKWKMWXFXUUKOWOGNRDPLFV $ KRVSLBDOHEGH VESWEYRVY VHPRMXUR®@D O

DQGLVHBWOWWWHUIQUHYDORIREH KDV  ZDWRQGXHEPRQIDWL DQWWH (RBVQDWLHQW

EHHRQFUHDXWRBDW RVIHWBERUEDVHG QHSKURGRIQDRWVKHEHDW L R-QROVE ORI U L

RQUHFHOQWD W LWWIEGRE®WHYDORIEEH /DQNDYHIBHULRIGPRQWBMWHY HIRQ VHQW

VW R DGV y HTxmmHWSSUR[LpDWHO\7KHRUPXX)\DHWIR‘DOFXWB!‘HD—PS@H]H\DV

PLOOERWH QVKWH DU 5HJUHW WIXHEGD IROORZYV

Q R W DIE@FMHU HIDQWH $IU H Y D ORIQ F HE \

FRPSDUMRWKH.' SUHYDOHQFH

ORUHRYWUPLOOBRQSRBGLHIWRR."

PDNLQWKHG OHD GEIDX\RHG H D WA H\ H D U
'DWDZDV FROOHPWHIGR XDIQ LQWHHZHU

DGPLQLVWHKUNBIDRQEAK HV R XU FRIMGDWD

7KH UHD \D O VBRI H D QD Q D O R IRMAW HIDAWWHK H L Q F O X 6 BME HIQWW H U YG HIZ ¥Q FADLLVGRO L QL F
LQFLGHROEH L QVKS RS XODMERIQ QNDKH UHFRUGV LPDJLQJ UHSRUWYV DQG ELRSV\ U
EDFNJURRGW RRUW KL @ F U HDWEBHL UNB QG

K L JKION W H U R J HIDGI®RDX@ HD W W U L EWRVKEIO H K- SUREDEBW L RROIRJ\ ZDWDGBFFRUGLQJ
LQFUHD®WRQ FRPPXQ IGADVEHDVIHMD EHWHWR WKH IROORZLQJ FULWHULD
PHOODW®BYSHUWHQQIBRKKLJIKQFLGHRQFH

& ' RRXOQONRZ QRULJIRQX LEHUWDLHR W KH 'LDEHWIBDWHVWDEODWKKKBD X\RH&.' LID

FRXQW UK H Y H UDYXVOF RPIW KLQ FUHKODAH SDWLKR@FOLQLPRGARFKHPLFR@OPHG
EHHGHW U L P MQWKOKH D OFVDHUVA\ V W HLIPG U L GLDEHPWE U LAN XYWL W BB U R O R GXRUB/ LRIQ
/IDQNZLWWKHQFUHDGHPD QIR UGLDO\VLPLDEHSWHWHGONIQRQVIRW . PLQLPXA

UHTXL U HDNOWROW KRH G L PD@ DI HP RQW | L Y\HH D UR/UWV K$IU H V HRIBHL D E HAMMAL Q RIS@ W K \
WKH GLVHDVH FRQGLWLRQ DQG LWV FRHEIOPEYWRRB\RI LQGLFDWRUV IRU DQ\ RWHk

'HVSLWM\/HQUHWHHQLQ?WKHFUXQWUUH:I_GDWHC—,‘Q\NK[HEVH@HU_QGLFDWWQRWK[HHJWLRORJLHV
WRVRFLRGHPRJUDFMAEDQYGDHWLRORJIFSHUWHRYVRIQD UBWKHU HV X P SVDLXYWH
EDFNJURR@G'VW B DWHB U/ID Q NW K HIL\BI LIDSDWLHAOWMK.' KDK\SHUWHQWR/RIQDWHG
SDXFRW\W X GEHDOZIQWKKRYRVRIWKEUL ZLWKQRIWKIRROQREULWBORIEIXUDWLURQ
/IDQNDQVXGLEBVROYDIGL HZQWE.' DERYH K\SHUWHQDMWRREDVWHNHHDUVSUHVHQ@HAH
VWDJHORVWYDLODWABLEWILDQNDHUH FRQFHQWHLWHQWULKX®BDWW URKKWKH
FRQGXFMOAGHRW K HQWUBIL Z@&HUWKH HFKRFDUGLRBUWDKBUHVHRAASMIHQVLYH

& 'X LVSUHYDO,@@WHIKHU&.'X LVORW UHWLQRDDWKWLPRI&.' GLDIJQRVKM
SUHYD GHMEHWE&\SHUWH & P HR@HW K H GLDIJQRFILYORPHUXORQHE®SKHVWIDEOLVKHG
OHDGERMVRM. . 6RRQIWWHKELEHURWLREDVHG RQ WKH ILQGLQJV IURP UHQDO ELRS
QRUW KIH® D VW WBIQ U L \WRRURVH AY. LD U

WKHBBVGLVVHPLQRWLKERS X O DW BRKH &.'XZDVGHWHUPD@QWHHIUHYV XP SGDLYHR VLYV
ZHVWHDQGFHQWSDAYLQWRVHHNEHWWHUEDVHR&NKIIROOREUQWHUZROHE@*)SLOHVV
VSHFLDCPWGIGFPODUH RZHYHODW HPQRUH WKDQP/ PLQ  PRUEKHQOEXPLQXALXD O
IDFLOLRWBHYVSDWLHFWWUVWDEOLPKKIE WRUIJUHDWHDQ PJ JFUHDWLRWAXHQ
PDMREBVSLWINEM UEKQWULRY LQWEFH SURWHLOQWUXIDMRUJUHDWHKWD Q PJ J
WKHHSLGHPLRGORRJ\&.' LV XQBUJRLQJFUHDWULAM@VEBWHILUQDO XmXHG QHRWHLQ
WUDQVIRUPERWKOX DQGQRQ & . KHILRQVWRFUHDWMUPVRLIFHHGLQJIPJ JFUMWLQLQH
7RH T IFHW L YDHSGB\ U WWHYQ FUH D QA GG R@EH SDWLHRWWIGLDEHWHY OLWRW IVHQMWN K
LWVLPSRUWBRWY® FOHBUFWXRUMWKH K\SHUWHQWVKR®RPKRH[SHULHQFM®WHGQH\
VRFLRGHPRJWYDSKDFML@AWK D HW LR O R JLFOORUFHVVLEDMORAFLY L B X BVOREBIJ H
IDFW RWMGW R.' 7KHUHIRWHY WIDBW K H Rl \HDUNVQ®& KSHIUHVHRIFI®OLQ  OBMIE®RUDWRU\
JURXQGRUHDUOGHWHFWLREGSUHYHQWLERYXOWUDVRXQRGHQRELFDRWWERBNQRZQ
LGHQWIMWHKIQBOWHFHGH@®RIHQRUPRXY FDXVIRV &." SHQDPDILRQ®HQEQRSV\
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UHSRWHAVHKWLOULVHGHQWLILRDRMWRRAU QRUPBBIKWZKL@MHQRWHZRBMWXR UZMWUY H
DHWLRORJLHV RYHUZHLJKW DQG REHVH

7KW WDRHK.' ZDVGHWHUPEHY® OXDWKH) J7DEOEHS LWKNMHRVAR JLEPWRRYW ULBXRV L QJ
HVWLPDWHGPHUXIQDW UDWDLVRIE*)5 LQ  &.' 'LDBEWLGH S KSRV KI\P H U JDEWK PRV W
DFFRUGRQWKK.H ,*2 FOLQIBDPWYFHHOLQH SUHY D GRQW U L EXXWW@®BJIO OR EN G
| R W KHHY DODXLIR@BD QDJHPREBWURRLEQH\ K\SHUWHRVGQHBAVHDVH  &.'X ZDWKH
GLVHDVHKHH*)5 ZDVFRPSXWKGLQWKH WKLPBVWUHYDGPBEWRW.' LQNKMWXG\
DEEUHY LPRGHG LFORVY G LHVWQUH Q BOVHDVHSRSXODWLRQ
0'5' HTXDWLRQ
7DEO B UHVHDWWARFW LRKW Z HMHIQEI HD Q G
7KHGLVWULRBRXWRIFR® G H P R JEKBWKD FW H U L WIWRRA R O R DIERDRO&Y' 'LDEH QM BRSD WK\
RI&.' SDWLHKQWWHRUHVH OMHWEKHQFLHVIJORPHUXORQHSKQGWRWKHUKWHGLWDU\
DQGSHUBWDJHWKHDVVRFLDEHWDHWEH QHSKUR S IBMPIRON WD\DWHEL WWIEDAGD QW
DHWLRRIRJ\ DQGDWLHORXEDWHDOXDWH®VVRFLDWLRQ ZLWK DJH
XVLQUKFKL VTXDRBS YD CRXEHWKDQ
ZDV FRQVLGHUHG VWDWLVWLFDOO\ VLIQEQ&B{W\HR B D UL RROH W LR ORFIWROV
RI&' EHWZHHDQVWHQR RV KHHVWISURYLQFH

5 HVXQV D Q @VH Z K HUGIORKJ R Q3.\FH O R Q H S\WKKUR.ZNG/
VW D W L VLR OLGADI QMU HZQ FHKH VHLG@BF HQ

2XWRIWKBHVLUBBSOWHL]IRI RQO\ WKH ZHVWHUQ SURYLQFH S

UHVSRQGHR® KH W XG\QVWU X RHDMWG DQ J

UHVSROQIHRI 7KHPHD @ HRIWKW X G\ ' LVFXWIRQ

VDPS@P®V \HDUXLWRDOHAMRPSULWLIQH

PDMRULW\ DW 0 ) 7KH QF U H DBVULHQYID ORHIQ FH B UID QNDR G HH G

SUHVHDWN\ Q L | LSSORXMHD AW B O O HRQWHH Q
7DEOH SUHVHOWWRYHUYLRHZWKHW DULRXVGHVFULEHG DV UHDFKLQJ HSLGHPLF SURSR
G HPRJU DISXALWR MWKHW XED P S QW HUR V
JHQGHILVWULERWQRRRQVWLWXKLH&HU 5HJDUGULRFLR G HP R JIDFSKRW¥V R F L DWHG
SURSRUDWMLRQ ORVWDUWLFILSHODMDWHGS.' LOQRXWWXGVKRHD@DJIHRI WKNWXG\
6LQKD@HWH/LJEDIPPW QR UEM\@UWIDQNDQ SRSXODIDMR QHDVZLWHKD OHRPSULWKHI
7DPLOXHDMR RIWKSD UWLFZSIDRWYULHGPDMR DMWY\ 0 ) 7KLREVHUY DWLRQV
DFFRXQWLQJ IRU RI WKH VDPSOH ZLWEKQGLIQRMPVWXBR QG XFWIGHD WLR QDO

+RV S LRVOWID Q NLID ZKLRKHY H DDPHI® Q
ORVRIWKSDUWLFLSDQWM KYWXGNVLGHGDJHRI \HD UMW KD P D OW RH P D QD WRLIR
LQ WKH :HVWHUQ 3URYLQFH

0 RV V& D VQIWHV ZHUHWUDQV SSDDV\QW QW YQWHURN G XFDWQ R ® BMX¥L J K HUNHWD F KEN G
IROOREW®&/'DIALWHKGBGLWKRKWXGCDDO\VLVSDUWLFLIZDVEWVVLAQAIKHRUGLQDIHYHO
e 03,9 ,,,% H[DPLQDWKRRKXDV 7 KLIMWFRQW WIRUK H

UHVSHFWLYHO\ ILQGLRIWKWH V HDRRFXG X FBNHRZ HH W OL Q
.HELWKLJRDIOHZRQ O\ KDYKBDVVHG

TKHUDDWRIDPLALVWRIG.' LOVKPDMRULWRUGLQ@HIMI [DPLQRY 7KLEGLITHURQBH
ZKLAKFFRXQW®RUH G LQGLYLERRPOYHU ZHOG[SODLEIGWKHUHJLR QDY SD URIWN
QGLYLGXBD®RUW HGE LB LWR WR\I HGXFDWURYRXWDFHE QHT XDROIHWR QRPLF

&.'" SUHGRPLQD®DQMWAGBWMWXHVWGHJUHH GLVWULEXWLRQ RI WKH SURYLQFHV
UHODWLYHV
TKHPDMRRISDWLHQWKD®GPRQWKQFRPH

7TDEORXWO WK®V IHVNVFOWHRVVRFLDWWHG RI 6UIDQNBRSHRWHWQGHUVFRKHQJ
&.'" TKHPDMRUIHM\RRQ VPRNHUV ZLWK SUHYDOROQGHVHDVMWKIKWRZA RFLRHFRQRPLF

UHSRUBDMIQDEDYPMRNLIQUVWRBRUH JURXSKL LVIXUWKWHRIOLGLEHLMXH WXG\
WKDQ SDFNHDULPLODWKADMRUWWRRW FRQGXFMHEELWKLJIREQ ORZHH W OZKHUH
FRQVXPHOFRKRIDWKRXJK UHSR UWHHGY \ KD®PRQWKQFRRHOHWKDQ 6UL
DOFRKRO FRQVXPSWLRQ /IDQNDQ 5XSHHV

,Q WHUPV RI ZHL Y KK IYWPRPWXMA KDG 7TKH VWXG\ FRQGXFWHG LQ WKH 1RUWK &HC
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7TDEOH 6RFLR GHPRJUDSK\ RI WKH VWXG\ SRSXODWLRQ

6RFLR GHPRJUDSKLF YDULDEOHD Q
*HQGHU

ODOH

YJHPDOH
(WKQLFLW\

6LQKDOD

6UL /DQNDQ 7DPLO
ORRU

2WKHU

ODULWDO VWDWXYV
ODUULHG
8QPDUULHG

'LGRZHG

(GXFDWLRQ OHYHO

1HYHU KDG VFKRRO HGXFDWLRQ
*UDGH WR *UDGH

*UDGH WR *UDGH b

3DVVHG 2 /

3DVVHG $ /

+LJKHU HGXFDWLRQ XS WR GLSORPD

+LJKHU HGXFDWLRQ XS WR GHJUHH DQG DERYH

ORQWKO\ LQFRPH

/HVV WKDQ 5V

5V WR 5V
5V WR 5V
5V WR 5V

ORUH WKDQ 5V

BURYLQFH RI UHVLGHQFH
"HVWHUQ 3URYLQFH
6RXWKHUQ 3URYLQFH
6DEDUDJDPXZD 3URYLQFH
&HQWUDO 3URYLQFH
I1RUWK ZHVWHUQ 3URYLQFH
I1RUWK FHQWUDO 3URYLQFH

(DVWHUQ 3URYLQFH
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7TDEOH /LIHVW\OH IDFWRUVY UHODWHG WR FKURQLF NLGQH\ GLVHDVH RI WKH VWXC

/LIHVW\OH IDFWRUV RI SDWLHQWYV ZLWK &.' Q
6LJQLILFDQW 6PRNLQJ KLVWRU\ ! SDFN \HDU KLV

<HV

1R

+HDY\ DOFRKRO FRQVXPSWLRQ ! XQLWV SHU ZHH

<HV

1R

%0,

8QGHUZHLJKW 0 NJ Pt
1RUPDO ZHLJKW ! 0 NJ Pt
2YHUZHLJKW ! 0 NJ Pt

2EHVLW\ | NJ Pt

7TDEOH 7KH IUHTXHQFLHYV RI DHWLRORJLFDO IDFWRUV RI FKURQLF NLGQH\ GLVHD\

$HWLRORJLHV RI FKURQLF NLGQH\ GLVHDVHDb Q
&KURQLF S\HORQHSKULWLV

&.'X

'LDEHWHV PHOOLWXYV
*ORPHUXORQHSKULWLV
+\SHUWHQVLRQ

OLVFHOODQHRXYV

2EVWUXFWLYH QHSKURSDWK\

2WKHU KHUHGLWDU\ QHSKURSDWKLHV

3RO\F\VWLF NLGQH\ GLVHDVH

7RWDO
6UIDQNDD  UHY H DVOKIBBWMD M R IRLE&\ \ X VWXGIKHHIRUMKHSURSRUWLRQQY SODQW
SDW L H & Wb W D, BH ZLWK DQG SDWLHZDW¥RPSDUDWLLYIKGBQOLRBQ\

LQVWDJHYDQGY UHVSHFWLYKEBVWXG\ VW XGLGWID QNDK WS L FIRGFEVRIGDWLHQWV
FRQ G X FMW® HD W L R+RD/CS LRVIB OAD Q NI\ ZLWOIGYDQRHG EH\RQ®DJHWKLUWHDUFK
'LMHZLFN HMP®. Q UHYHDOH®RI&." HQFRPSDVQIBGYLDRKDRNMVA D RHFKURQLF
VWDYIH RI&.' ,9DQG RI&." ,,,,QWKH NLGQGINVHDVH7KLFURD GIQEOXDDRP®RZHG
FXUUN@W GCRVWHUBRVWUDQV SOMQAW QWAD S W X S DQWL HZQ WKL J Q L | LSUDRWVH L RIXW K D
ZKLOH ZHUH®.' 9 ZLWRKWZLWKRXWQRUPH®S VHFRQGWRS LD E HWHYWLIMXG
UHJX®DHPRGLDTOIN DY SOMDWYMWDQMWHQGLBWKHU JORPHUXORSDWKLHV
WRVKGHGLFBWME GQMUDQV SO0 DQWFKH
QDWLRQDO +RVSLWDO RI 6ULL QDMK DVZHUH NYXREO OHMEHDOHG D SRVLWLYI IDPLO\
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7TDEOH $VVRFLDWLRQ RI WKH DHWLRORJ\ RI FKURQLF NLGQH\ GLVHDVH ZLWK DJH

$JIH
$HWLRORJLFDO IDFWRUV Sb
Q 1 bbQ L

&KURQLF S\HORQHSKULWLV
&.'X

'LDEHWHYV PHOOLWXYV
*ORPHUXORQHSKULWLYV
+\SHUWHQVLRQ
OLVFHOODQHRXYV
2EVWUXFWLYH QHSKURSDWK\
2WKHU KHUHGLWDU\ QHSKURSD'

BRO\F\VWLF NLGQH\ GLVHDVH

7TRWDO

7TDEOH &RPSDULVRQ RI DHWLRORJ\ RI FKURQLF NLGQH\ GLVHDVH EHWZHHQ WKH Z

3URYLQFH

$HWLRORJLHV "HVWHUQ 3UF 2XWVLGHDb:H S
BURYLQFHD

&KURQLF S\HORQHSKULWLYV
&.'X

'"LDEHWHV PHOOLWXYV
*ORPHUXORQHSKULWLYV
+\SHUWHQVLRQ
OLVFHOODQHRXYV
2EVWUXFWLYH QHSKURSDWK\
2WKHU KHUHGLWDU\ QHSKURSD'

BRO\F\VWLF NLGQH\ GLVHDVH

7TRWDO

2XWIWKHP DUHUSWJUHHODWLYHXUUHWXGNKBRVLWDPH&®LVWRDEH
TKWWXEBRQGXEWNHREZHWQAQHELWKLIROORDPD QDWEXWAMEWKHO PLOSDWSRQGHRDQFH
ZKLFKQYRORBIGQ@\'X SDWLHQKRZHIB GLDEHWHOOLWXSWHUWHQUVDRBRHUHGLWDU\
VWURDQRBLOLVWRIU\ DPRQIDPLPNPEHUV QHSKURSDWKLHYV

7KHVWURQSQVLWLYPMLOKLVWRLD
.HELWKLIJROQHAMMUIRVVLEROIMQHWLF6PRNLOVEHHIQGHQWDRDBIGVDFWRW: .’
LQIOXHQRUWKDUHKB[SRVXUMRFRPPRQ $ VWX E\6DQJPHWOUHYHDWKIWRQJHU
DHWLRO RJHRDANWW KIBPLAURXSNQ WKH GXUDWLRQ RI VPRNLQJ ZDV DVVRFLDWHG Z
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RI&." SURJUHVVLBOQPLODOMWIHRAWLY H..'X L QVKFHX U U BR %X O DADMRQO\ ZKLFK
FDVH FREWXNBPRQQRQ GLDEXNEWN DAYV ZD\VORZMKDODKSIHYLRWYRW XGRERIQYGXFWHG
IRXQWKDWRNLRRUWKDQFLIJDUHIWEBBY DWKWDPHQVWLWXWHEQG 7KHPDLQ
ZDVDVVRFLEZUWMISQLQFUHDWMHBI FKURQLFUHDVRRAWKERXX®YHBHHQY KDWKPDMRULW\
NLGQHGLVHDVH $ PHWD DQDOXWWKHU RIWKNWX®GRSXODWHBRAUR WKH
VXSSRUMHMEL Q GVQQG L F MWKIBERWRUPHU ZHVWHIURYLGRRSDUWBNKMW ZRBUHYLRXV
DQGFXUWHWPRNWHWKDGLQFUHDRGGVR | VWX GLHVW HW®R Y LWRO V H Z KIHDUWRL R
GHYHOR&S.LQJ,QWKAXUUW@M 8DPSOH FXUUHQW VWXG\ YV YV
QRWDEPHQRULWRPSULVLQJ UHSRUWHG
VLIJQLILFDQW VPRNLQJ KDELWV ,QWKHAXUUN@MW GMKPRRVWRPPREODXMVRU
&.' LQSDWLH®RXQJIJHWKDQ \HDUY¥YDV
7KHIIHRWREHVR®@).' KDEHHIQLJKOLBEAWHX\SHUWHQVLRQ IROORZHG KHUHGLWDU\
QXPHURMXWXGL@D Q FR X QW UN HVEDW O QHSKURSDWKLHY DQGJORPHUXORQHSKULW
GLVFRYWHIB® R SOKHRZHURY HU Z HD W WH 7KLAR QW WZLWWKWI H Z L F NIJ\B BDN X G \
DJWRI KEZDQRW DWRWBIHHLIROWGHIW KHLVN ZKHWK RPHUXO RWAHBWHFRPPRQ HFDWV H
RIFKUR QUL QBILVHIFRP SDUMRE QY LGXDORI&. LG DWLHNRX\Q/JWKDQ\HD LRV
ZLWHKoORIOHWKDQ 7KWWXBRQGXFWHG DJH $ IHZIDFWREX®®6 YRR QW U L BOEWKLG/
6HQHY L UDIWO@DRQOHGDZDFKFKDR\D GLIITHUHQIFHV WOKH QFUHDSHIBY DO HRQ F H
X QY H LODGHROW DEWRIS R URVE R GDW L H QUKD W K\SHUW H Q @LURD® DD FFR U GALRDIQIQ (OL\D
FRKRIKNRZHUKQGHUZHLJIRKMLIMFRQLVW H Q W\BOW X GAK L FFIKR @K G W& QWD RQHQW KU H H
ZLWWKH FWKDWKPDMR IRIWDWLH@WKDW 6ULUDQNDRGXOMDVY KK\SHUWHQWHRXQLULQJ
VWX@HUHURPD ORZVRFLRHFRQBBPEQJ WUHDWPH@BWFRQG&®Y ZRXOKBDYHHHQ
FRPPXQLW\ ,Q FRQWUDVW ZLWK 6HQHGLDDYRPDEHFWRXQ S BW K EB W QV K H\H U H
JRZHHWDOVWXGRQGXFWH.BELWKLJROOH@PHVWLIBWHBFRQGKUSHUWHQ VKRIQ
UHYHDDPDBMR UWQWKHLWXSRSX@RAMLY SUREDROMJIRQL.' PLIKWUDEBFMWRDQ
RYHUZHLJK&XUUHOQMWXG\HYHD /MBGWKH X Q QR WIHRQHIBQ M B MU LRKIL O G KFRRRRS LFDWLQJ
PDMRULW\ RIWKWWXSERSXODIDLMROWKLQ W KIHQ Y HV W LLIQWNRFOX VHHV S H F IZIKO Q.. '
QRUPDOLIJIOWG DUREHVHKLNLIKOLIJKVWKWVWOUHBE®RIUHWHGLILFPGBIONLRQDOO\
WKHRWHQWMYRFLDRILRIRJUDBEDR D G W K HIJWB L P L WQHGEL F D MR IDRIGIDBLR S& X M/ R
VRFLRHFROQRPLERVEBHYDORIREHVDWE LWMKFRPSOLFIDWHRWY7KHUHIBWMLRORJ\
WKH FRPSRVLWLRQ RI DHWLRORJ\ RI & RUPRVWRXQEBDWLH&WZRXOIDK EHHQ
ODEHOOH/G K\SHUWHQVZIRWKRXIWUWKH U
'"LDEHVDK\VE\SHUWH @ WIDRREWW ZRIWKH LQYHVWLJDKWLRGYDK FXUUHQWKGQUROOHG
PRVSWHYDDH®QWR ORRIQ WJQ BWBN RU@UL SDWLEQWKYW D RH&.' ZKLAKSHQ WH DLHB
/DQNDQOL @H WRWH $VLDRRXQWULHYXH VWDFRIN\SHUWHRVGQELVHD@H HODWLYHO\
HSLGHPLROWRKKHX UHQWXED @HFRPSDUHG\RXQBRSXODWXB®KH U PRIV VW QIR
ZLWKZRLPLOW N GERIQMHW KIHD W L RRVG LW D OHFRJ QX PHFH U WDH @ L R O RUA\W B F KD V
RI6ULDQNBE\ *RRQHUDKNVMDIDL Q DQG GLDEHRHHDWLSYXV JORPHUXORQESKUL
‘LMHZLFNHWRDQ , QD ONOK UMM X G LH V DQRWKKKMUHGLWHBWK\WURSDWKLHV
WKBHDGERXWH&.' ZDVGLDEHMISKURSDWRWUN L J Q LQ WRIDV VIRIFW BIGWIKJ I UR X ®\E R Y H
IROORZEAGK\SHUWHQVYLRHUWHQNLEBH\ DQEHORZ\HDUMLVLQGLRUWKMWWHQJIJWKHQV
GLVHEDMHD GRXEOHRBPLMHZLFNHWR® WKHARFO XV IGRIDZIQOW KMWXERQ G X FBMH G
VWXG\ FRQGXFWHG LQ 'LMHZLFNHWRIND GGG GLWVRKS B RURVK H
SUHYLRXVEBSRUWHEY XOWMLQIRURLQH
2QO0\FKURQSFHORQH S KWKRZIMWE WD W L VW ERDY L VWHIEHOLDRIMMKWHLQGLQPFURVYV
VLIQLILZDRQUKHVLGHQFKHEHVWIBURYLQFHGLIIHUHQW VWXGLHV
ZLWE S YDOXH +RZHYHGLDEHD®®
K\SHUWHRNURRMRVSWHYDOHRBAMXVHYV /P VDMRQV
RI&.' LBDWLHQRMERWKKEHVWISURYLQFH
DQRWKHHILRTQMXQGHUVPRKEHUHDVLQI7TKHFRSRIWKMWXGDVFRQILQWB VLQJOH
SUHYDORIQEBE HWHBASHUW H Q@ERRMKKH FHQWD® GWD \FR Q G X FGNKHIGVQKS$HH DRIW K H
ZHVWHUQ SURYLQFH DQG RWKHU SURY&DFHV SDQGHPRFWLPBKHQSDWLIWQWQLF
DWWHQGD@AHHFVEN& RDIHMRQFHDQS
7KHGLITHUKQRUHH YD ORIQ FM LQVKEHVWHUQUH VW U L F WLHRWQHI RWKH/ W X GRLJIJKVKD Y H
SURYLDWSESRVWBRWKUHILREQWRWKRZ RYHUOR&NHEOWLHERYLGRHFWLYHEN
DQ\VW D W LW IQAD OF DKHAHR V)G Y D ORIQ F HP H G L ADVOW H QWKL XQ P L WMKEFHR P SUHKHQVLYH
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XQGHUVW B QVKEHRIG L WALRMINKFRBEODW LR Q 1y | U HOFHY

SDQGHPRROD YIHQ IO X H Y KWW X GM X OBN V
VHYHBWEXHAD\W XKDVFKDQJUWQMBMFWRUYV
VRFLRHFRQREOAFAWRDQGZRUVHQLKHDOWK

r2 &OLQIBFDPWXEGHORQHKEIY DOXDWLRQ
DQGDQDJHPRE@WURQLEQH\V H D VIHG Q HQ W

FRQGLWLRQV GXH WR VHYHUH &29,"' LQIHKWER Q

TKHWWXBDWLPLWIBRG/KRGWUDWUR/®UHH
PRQWB®GEGHORKGUHODWLPOHIDP SW@H]H
7TKLVFRQVWUPRLR QKD YH PSOLFDWRBRQKH
JHQHUDOLR DEWNXG\QGLQRVMDFURVYV
VHFWLRWRGEKLFKRPHYLWKHYHUQROHUHQW
OLPLWDWXREWO LPVNH® XVDDQWMWHSRUDO
DPELJXLW\

&RQFOXMRQ
TKLYVWX&LIKOLGK WE/HIMHRI\SHUWH@®@VYLRQ

WKBUHGRPLCIDXWRY&.' DPRQIDWLHQWYV
DWWHQGLQJ WKH 1HSKURORJ\ FOLQLFV

%R WhVNEHRF O OREDBILRRQOGQDWLERDGHQ
RIFKRQNEGQEIHDVH D VIVWHPDWLF
DQDOVRIWKHORE®B® U GRIOLV H D §W X G \
/IDQFHVD GQJO, QWHUQHYWHE@ >FLWHGODU

@ $YDLODEOH IURP

KWWSV 2ZZ QFEL QOP QLK JRY SPF DUWLFOH
$ONHB BIDXYDIHR®W6DKLHWBUHY D OBIQG H

UH O D WIEME® F W RUKK U R QUL QG L V H DWPH Q J
DGXQ@N[HP ER XY L G HIQRHN KRIENU Y D\RLR Q
FDUGLRYDVEWDPWR25/6&$9 /8/W X @40 &
1HSKURORJ\
'LMHZLFNUDARBUDVLQJEMNPDWK LS BIOWO
(SLGHPLROIREURQLE QLY HD@H ULD QN D Q
SRSXODWBRT L HRIPHV H U WAIDUFH Q WEDUX G L
MRXU@DOLGQBLVHDDRBNUDQVSODOWDWLRQ
B\ & is&E o L F DRV MRKG6 D X G&H Q WIHRW2 U J D Q
7UDQVSODQWDWLRQ 6DXGL $UDELD

ORUHRYWKWWXEKHGCM JRQVKKHLIKWHQHG -D\DVHNDUDVVDQD\DNGLYDND QB VID\® O

SUHYDORDKRIBHUWHQVYGYOHE LV H DLW KH

(SLGHPLRRIRKXURQLEQHAVHDVHWIKSHFLDO

\RXQJ SRSXODWLRQ FRPSDUHG WR SUHY(PRXPWRRXSURYLEQHLVHDWIBQFHUWDLQ

5HFRP P HQGDVIRQV

7KHLQGY ®JIWK RX U UHQWIX 6P S KDV MWH
VLIQLIUFSQFMGLDE HIVH&\SHUWH ®QLR Q
UHQX® DOMIWKISRS X O D V8 IGREQ IV WLK H
SUHYHQWDR@HW HFWIQRPDQDJHP HRQW
GLDEHMGKASHUWR QWU X FIL@® OW L J DMKLHD J
EXUGR@.' DQGPSUR YRQH UBXORCKHD OW K
RXWFRRIEWKERSXODWURQKIHY HDDG &

W D U J HVHHEU Y H QDMLIRDWU D QWRH B FW LY H O\
DGGUHNNHKDOOHSRMHMEB! WKHOHDGLQJ

(W L R OLRW\KIFR U \&HKQ WEHDI2. R @ U/ID Q N-R X U Q D O
Rl (SLGHPLRORJ\
5XZDQSDW KLEHIIDQ D D) D Z D Q @DH W O
3UHYDOB@G HVDFWRUM SDLMNHGQAMQFWLRQ
LOWKBLVWRLFQXUDGKDSNUDQND FURVV
VHFWL8R®O0 DWLRHY H & WIXW Y KGNV K R DMW
ULVNFKURQILG QELVHIRVKQNQRPEWLRORJ\
%0&3XEOLHFDOWRWHUQHW@ED >FLWHG
0DU @ $YDLODEOHIURP
KWWSV ZZZ QFEL QOP QLK JRY SPF DUWLFOH
(MHUEOR® H® /LQGEG B CEHV IDIMQ\G LVN
IRFKURQHRIDA BX%BP 6RAHSKUBO1

-XQ

HOG\6X* =KDQJHW®RGLILDEIGINWOGMWRUV

DHWLRORJLFDO IDFWRUV RI &.' LQ 6UL /D&QINR p8uAH Y HORVE R G5 6\ VW H P BNALEB D G

7RID@FRPSUHKH®QGHU VW RMEKWU X H
EXUGRIBKURGQLB QAHAVHD@BHWAD QNODUJHU
PXOWLFN@WIBUEYROXDQWDULIRIL."
SDWLH@ERWK' XDQGRQ &.'SURY L @RHV
LP SH U D WL WHV X GARVD® OIRIDW KR UR X JK
DVVHVVPRIQWKUHY DO HQMWULEXQGERQ

DHWLRORJLFDO IDFWRUV FRQWULEXWLQ;JH

UHJLRRIMVK IR XQW) X UW K H U PRIJIMAV X G\
KLJKOLMKKH/P SR UW DRI AHVWDE O LWIKQQ O
UHJLV W@ URYQ NIX L FAKD @/ \ S L FDROGMWHFGV
DQDOGMHRISDWL QW' HQG VWIMHIGD O
GLVHDVW6E5' DQGWKRVXQGHUJRUBDODO
UHSODFHPKIQWSSVV X FE\VG LD ORMKNYG Q H\
WUDQVSODQWDWLRQ

$XWKRU GHWDLOV
{1DWLRQDO +RVSLWDO 6UL /DQND

OHWD $QDOSNIBWE 1HSKU-BB1>, QWHUQHW @
-DQEWHG 0DU @ $Y DLEOIW R P

KWWSV ZZZ QFEL QOP QLK JRY SPF DUWLFOH
"LMHZLFNUD®PDQDZD U GH QM\D V LHE K VD O

&.' RISQNQRZ@LRORIYX LQ6ULDQNE
OXOWLGE Y BIDGHILQLWRBQY U OHLD @ RHG
(SLGHPLRORIWRBOHVG QH\QW5H S

X
%’Iﬁe‘%WWy—HﬁﬂK\#L@;Lﬁﬁz‘&vl'ﬁZ(TXDWLRQ
W RV W L P DOVRP H WY DDW U BIWLRGEQ Q W HUHE
> QWHUQHW®B >FLWHGODU @

$YDLODEOH IURP
KWWSV Z7ZZ QFEL QOP QLK JRY SPF DUWLFOH
&KDPRGLNIRZH 1LVKDQWKRPDUDVLQJKH
JGHQWLILRBRERDQ®FFXSDW 5R@FEWR UV
$VVRFLDIMMGE.'X 3DWLHDGDQ $IJULFXOWXUDO
&RPPXQLWQ\HELWK L JREULEDN DWHUQDWLRQD O
&RQIHUHRIPMOWLG LYV FESOURDRKE FLHQ F H
,8&0$6

KWWSV Z7ZZZ UHVHDUFKJDWH QHW SXEOLFDWL
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'XDQ :DQJ& /LX HWGUHYDOBQ@BHVNFWRUYV *RRQHUDWEBQDZHEUDL\DQD UFKF KVD O

RIFKURNLB QLAY HDQIG LD EHWGRG\VHDYH (SLGHPLRRIRHURQLE QGHLVHD@HB UIDQNDQ
&KLQHNBUOHVLGIBDOWRVYV VHNWUR QR S SRSXODWLRQ ,QW - 'LDE 'HY &WULHV

>, QWHUQHW®O >FLWHG 0DU @ 5DYLQGUD5DQQDML\HW DO 3UH Y D O HQQFGH

$YDLODEOH IURP $VVRFLDWLR®\WHUW HQIMMRERIQYD Q N DEG X O WV
KWWSV ZZZ QFEL QOP QLK JRY SPF DUWLFOMM BD®RR K6/ +$6 6XUYBVLQL&

1DJDVDZDXDPDPRWEBDNXILHWOLLIDUHWWH DQG&& $% *XLGHOFQREHDUW
VPRNLR@ FKUR QIR QG VH D VHSH U W B IQW

>, QWHUQHW®U>FLWHG 0DU @ SHWHEKQXHEPHOHY . RSNRULDIJQRVYQVL GQH\
$YDLODEOH IURP 'LVHDVEAGLFDWHRKQLDXHEDIHW&O O®I G
KWWSV Z7ZzZzZ QDWXUH FRP DUWLFOHV KU 2FW

/DOD QAKKIBY L U DWW DVIID FW BV VR F LDIWWHKG
GLVHDBWRJIUHVIVQEB®R UW DIOQAKWU R QILFG Q H\
GLVHDRIHXQFHUWDNIOR ORJSRKR WW X G\Q SHFHLYH®D\ $FFHSWHGXQ
OHGDZDFKFRBUIDQNDQY LURHD ONUIHEH G
0D\
-LW U D N-QDMWBHRUIRFKDLZK QU B H @FRHE
5LVINDFWRU&KURQLEQHAVHDBHARQD\SH
'LDEHVWBPWLHR WWRVV 6HFONR@BLPD U\
&DWHUDFAMBIFEH S , QWHUQH®S® >FLWHG
0DU @ $YDLODEOHIURP
KWWSV ZZZ QFEL QOP QLK JRY SPF DUWLFOHV 30&
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" HSUHVFUELQJ LQ DQ RXVBDVIHQWP HGLEDO
FQOLF DWD VIHUADU FDUH KRVSIVIDOLQ 6

/ DQND

SHHD8$: /{ -DIDMQIKH,. t . IMMQIKD: 0 &5t 5SDWQDDN\D' /t 5XSDMQIKH 6u
$EHZIENDP D8. 7

$ EVUDFW

,QWUR G X FBWHRI® X O W I[ESRGH R P L DGV D WRLLRSIRO \ S K D UIP\D E'Q NS H F U H DPHHBELFDW L R Q
DGKHUHMGEHH GUKUIHD FWLEBGYFVHBLQDQEXDGRQ@DW L DQWAKHMFRQRPHSUHVFULELQJ
E\HBHULH QFHDE0 W KSFHUMR FOHPOQ VX VBB Q &l | HFWKMWHRIPHGLFD WAR@QWHGLFDWLRQV
SUHVFUGEH BRIV S LWWIBIWD W O L Q HVIHOAR QW L QR QQHF HV ORGREMIR GKLIJKO L JWWHQ J
QHFHVVRUBHSUH V F ULKEHREM H F WRI YWKMDVX G ZWU M RLGHQWRIG HSUH VAWEHSURSULDWH
PHGLFDWLRQV LQ SDWLHQWV LGHQWLI\ WKHLU FRPRUELGLWLHYV DQG H[SORUH U
OHWKRGKLGHSUHVFULEGDBNF R QG X FENVW\G/ WH PYBIVALFOL QVH O H FVGEK®DW L M Q WHD U V
DW W H QDGPLHQGIL FFIDQ. Q WD W L R+QRD/CS L WDBASR Y HRIQ P R Q WKK HD X GY W D Q ZIDWEK$IPHULFD Q
$FDGHRY)DPLOK\VLFLBE)B VWSISRFHE@HSUHVFUWDEN@XBD \E DV HRGE RQW KIHL UV W
VWHSV Rl WKH $$)3 GHSUHVFULELQJ SURFHVV
5HVXCAXWIDWR\WDO SDW L HXHSW H V F BD FIDQUUR K IBQ ,OWKGW SUHVFULEXS
RISDWLH@WW PD DY ®WKPHD@JHDV s \HDUMUWKHURRWKEBHSUHVFULEHG
SDWLHQWWD®\SHUWHQVLRKD GVFKDHKMHIFGUW HDWH KD G L DWW HAH O O L7W WP\R VW
GHSUHVFPHEHEDWRW@®WLSODWH O HROO REHIBQDOJHVLFVDQGLXUHWLF$ FOHDU
LOQGLFDRERDQ@KGUXZIDWODFNL@J ZKLOH RISDWLHQ®®WL@)XO-HNAANKRIH G LF D VLR Q
ORQJHU WKDQ UHFRPPHQGHG
&RQFOXV|.GMKDXGRWHRQ MW K LRISD W L KQWHMHIQEGH S UH V F U WELRYVLIE WO L P SRIW K H
EURDGMWHRILQDSSURSRMWKDUPQRBVKEHFHVRLGH SUH VF UXBLDQUIHVHDIUFKROYLQJ
PXOWLSOH FHQWUHV LV UHFRPPHQGHG WR HQKDQFH XQGHUVWDQGLQJ RI PHGLFL

.H\ ZRU®WHSUHVFULELQJ SRO\SKDUPDF\ LQDSSURSULDWH PHGLFDWLRQV PXOWL

0 o— Zz“0oc ¢
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, QWRGXPIRQ LPSOHPWE®HSUHVFBIURFHVV&OLQLFLDQV
PXVWYHUFRWKIEDUULRIWGHSUHVFUWE\ELQJ
7KH XVH RI PXOWLSHGLFDWLWQ@UYPHG OLDLVLQWKRWKNBHFLD ®WZHOIDVW KH
SRO\SKDUPD¥HULRMREQMPXKHOWKFDUSDWLHQW DQG WKHLU IDPLO\
VAVWIBRS UHVHQSWE O LVXHEGH U BAWU K P
SRO\SKDWDFNHILYHPQ QGHILQLWXRKQV ,QRXBUDFWIHKD YRIEVHUWHK®W®QRIR XU
DVXVRIDWHDRMWSRWHQWQDBO®VYR SWXIWHSDW L HOQWK H OLFVHWWDRQBRQ PXOWLSOH
WKBUHVH@AHLYHVL[RUPRUHRQFXUUHQ@W GLFDWLROM UG E U BRIV S MWIBAD W K H
PHGLFDWRRPWGLFDSWHRGOFUWEBMGHDKH FOLQZEWKWEHLQUHYLHZMREBHY DO XBWH
VLGHIHRWQRWKHEGLFDWQWRUFKDQJHDE@QNFHVWRVLWRQJ WHRI@WL QX R WLHREKHVH
7KHXVHRI PXOWLBWSRWHQWIQDEGWUR S U L B WW L HPGIB/IVF D WRURQRWH Y L HX B BALIOHD\U H
PHGLFDWLMR QYN XPHURXEY HUWKHD OW KD GPLWILMXKQ G XHG Y HUNHD FWEBRVIEG
RXWFRPHNVQFOXGLE®UPLQLVKPIKGLFDWLR@®@DSSURSULDWH PHGLFDWLRQYV
DGKHUHQFGYHUGHW XJUHDFW L BQBW
LQFUHWVYNGGLVDERDQRBWYVSLWDOLYQ® LR/ ULP REWMHFRW KBEX GZDWV RG HQWQ G
LQFUHDKHBOWKRDUBLVDWERRUGMWR] GHSUHVFULEBISSURSURB®IHDWLRQN
VWDWLYMOLEK®D\® ROGBEG X MWWRQILYRU PHGLFDWLRIQYG L F DAMKGE F D WELHRIQXOV H G
PRUARQFRWDRMGFDWLRQVQB®WDQD YV EH\RQGKHUHFRPPHQGHGDWLRXDWLSOH
LQ Rl WKHVSUHVFULSMMRROWHQWLDROOGLFDVEL RGP LDPW DRI HFHWWDPLQV
LOQDSSURSULRPWHR YHEVDFFRXQWRUH HWE®@VDPSRISDWLBDQW\H@PEHGLFDQQLF
PRUEL ®QBPR UWDOKIRRVRAKURGLFHDVHWWDMR QPRVSLWE®\1+. 6SHFIRBFHFWLYHYV
LQFOXGEBQWLWMKBHGLFDWWRIOMHGHG
GHSUHVFHYEDLQIDWKIFHRPRUEL GRUWKHVH
'"HVSLWHKH FWK MW HFR QG LWLER®MWLHQWSD W L HDIVEV S O R WIHDPIV RRW KHQDSSURSULDWH
QHHWR HW U H DAL MRBX O W PSIGH F D WIWWQK/H PHGLFDWLRQ XVH
UHVSRQV IRAEMKUISWUHVFUWRKHWHP HGLFLQHYV
DSSURS W RYWSDW L HIDW QQHBIGLNG RVHY 0 HKRGV
WKDPMHMHWKHLQ GIGX U TXLUHP HQUD @
DGHTXBWUWLRGG W KGR ZHRMWY KHPQG 7KHDXGEWWRQGXFWBGXSIWW LHDQWE
WKHLU FRPPXQLW\ DQ®ERYYXWWH @ZIHHINDHN G L FFIDQ Q 14~ .
R Y HUKHR X URIRQ AR Q WKV \V W H POMWALFO L Q J
'"XUL@PHGLFDWHRIONZFOLQ LFRQQHQWLIPHWKREOWWLOWRHI ISPW WL F U5 R WKW
W K®BIU X 2K L AKUB RO R Q JHHH GIHRGW K$HD W L H Q WO L QLHF M VAK H UHHY H WK LSDGN LHDWK RV HQ
DQGGHSUHVFWHEWHVFULND@URFHYIV DQO®KHLHGLFDWIHUKMHYLHZHGREWDLQHG
PHGLFDWILWRGUNXBBUYEVE&GHDOWKFDURIRUPH®QVHQWRP WKHSDWLHQ@WRVH
SURIHVVIMVRFERE XVB I QGHIIHFWLWHR I PHGLFDVQURA{BWEHGHSUHVFUKEBHURFHVYV
PHGLFDWURKQVWURFHUWTXLWQRZOHGIJHR! GBUHVFULEDQFRQGXFWHEQLFLDQV
DWWHQWLRE QGDZDUHQRVWKH VVXHV FRQVXOWHD\QWFLDQ®WHQLEHILWWVDQG
DVVRFLDWHG ZLWK PXOWLSOH PHGLFDUWIIRGWNDQENWKH XSHUYLRLRRYXOWDQW
SK\VLFLDQV
XWQHWARXQWKBWYFRQW L R NDWDLVRER V
SDWLHQWXOLH{SHFWRQEQHHDBWHVV $VWKBIXGVYWDQGDHDEG KHUMRY KSHHPHULFDQ
LPSURYKOBORVO\LIHHG X PHHG LFDBWXBRQHQ $FDGHRV)DPLOK\VLFLBRN VWIBERFHVV
DQ® HG)GFHGLFRWRREWV SHGD\ LGBHSUHVFULEFIKML YWHWHSYHALGHQWLI\LQJ
$QRWKMUNUDOWEBYDOXDWRGSQVEDVHGSRWHQWQRDSOSHURSHGRWBHBW @BRWHUPLQLQJ
GHsuHVFMQM}QWYWVLJWHGXWRWDd_IWKHHGLFD\ABIRR/(U)HB)(,EHUHGXFFHLGSNKH
GUXEIXUGHQILRVXFKW X GKBHYHHHRQHQ PHGLFDWWRSSH@ SODQQMWIISHUL @
6ULDQNBLVLBRVWWWULBBRVGGHFHVVDBRQLWRURGEILVFRQWLQXPSM RBWWKH

PHGLFDWMLRRWH VCHRDW RFR Q FHURK LHY LQ@HHWRJHV WD@® X S SRW KB D W L HD@We @
VXVWDLQDEOH KHDOWK FDUH GRFXPHQRAWBERPWDVGHFLGWHEBDURXW

W KIH U VW HISQVL WD Q &/@®IH [ W W HGX/'U LI J
2WKHWKDWKBUHVFULEHUYWHQMKWHDHH |ROORBHKOGLRIELPRQWRKLYDSHKWFULEHYV
WRROWRLGHQWRMGLFDW REQWHFWILRHO\RQOV WKH ILUVW  VWHSYV

GHSUHYVF ULEL\OMR RIDW W H R/$WG G U RWMAH

SRO\SKDUPOFGKE ULVMHGLFDWURPHQ QLWLDROWKNQWDRDGES U R PH@OLW B WAHRIH
RSWLPL]DDWQ®EEBHFLVLRQ RBNXQWHRG LGHQWLEXKHGHTXH@GMBLVLRGVYHPDGH
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UHJDU GIKMIW KM PLRUUHG XWHKBRVBY  SDWLHQWM URMNKHSBWLHQWY ZHUH
QHFHVVQBDVEXHUFPPHGLEMHWDW®DRQ IHPDOHH JH DQRHGHSUH YV F 8D EMED V
QRSW D FWRLLADDOV L @IS H RLRD S HUIRUPHG \HDUXKL GHKPHD @ JHZ DV s
"LWKHJDAWE QWLS O DMKOMIHFWVRIIMLQJOH\HD UV
DQWLSOWWHOBI¥SULPDSURSK\OPYEXDO $PRQWKSEDWLHERKDGHSUHVFULELQJ
DQWLSOBWHOHWWBIIX WRIUR QDQGURPH ZHURQWUHD W PRIGKWS HUWHQVLRXDG
RWHYDVFXODURYD WLROPABRUGLRYKH LV FKDHRHLIFUGL V\HHDD Q G KDGLDEHWHYV
FXUUHQWLGHOLQHV $QWLSODWHOHNVPHOOLWXY WDEOH
GLVFRQWLQWKBEVHQRHDQLQGLFDWRRQ

FROQWLQKHRXIJKRKKNLYURFHWKHWDYV 7KHPRVWHSUHVFPHEHED WD ®Q VWIDSVHOHW YV

FRQVWGBRQW XVYLR/EDWLHBNSDDQ QK H RISDW L H'QWWH WLLRWD PYRSYSOHPHQW V

UHDVRRBHSUHVF WD EGHD\GRQRIQALWK DQ®FLG ORZAHGIQRID WIHRI@BWHSUHVFUQEHG

WKHLU FOHDU FRQVHQW DQG UHV S H F V$IQHON\HAH. B M
RPLWWHG LQ RI SDWLHQWVY WDEOH

'‘DWEZDVFROOHRWHIRIYDOLGDWYWHUYLHZHU
EDVHXHVWLRQROPR UKD SIKRIFRUPDWKIFKQ 8SR@QDMLWQWKHHDVRUWWKBHSVHULEHG
DV DDOH DQGVH[ FRPRUELGLGMHSIMIVFULEMHGGLFDWWK@WDLQHDVRRUYEGHSUHVFULELQJ

PHGLF D VDICRRDUWKK HFIODVDIOWB HDVRRY ZHUBIMROORZV RISDW L O@WNH® HD U
FRQW L QXIHWIER® O HIFMRIB® WL HIBIWVR QDA QG LFDRMU RIQRIF R QW L QKRGS L F D W QREQ
LQIRUPDWKFBQQ PHWQ®GGUHYHMHBRW RISDWLH®EW L QXHGEPGIEE FDWLRQ

FROOHFWHRGHQVXUKULYDFYQVWLWXW LRRQDOR Q J3-MXU D WLKRIQR FR P P H QZXM& IW K H
DGPLQLVWUDMWKHFO®URXPOREWDLQHG DW L HERWD F NIMEO HDQG L F DIWEE R®/ L Q X H
1XPHULBDWIDVSUHVHQINKMERHDQBQG VRPHAHURQILWDPKSSOHPWQREWLWDPLQV
VWDQGOHMNL DWLRQWVAHDWHJIR GIDATID YV % Y LMD IRODDMMED OFLX@E® RPEHURQ
SUHVHQWWSHUFHQWDDWDDQDO\\ZIDW DQWLSODWHAUHWESUH Y HQWKHIRRKVQR
SHUIRUPHG XVLQJ 6366 VWDWLVWLFDOORQD B WARP ¥R QMGENMMKH X UUHXWGHOLQHYV
$QDOJHOULENBEDSHQ@WEPLWULSWKQER H
5HVXQV F D QQ F UHHVID KWL \RNI D OLOQW KHHO G HIHD YD O V R
LQDSSURSULDWHO\ XVHG
2XWRIWKH SDWLHQQ¥FOXGEEBKNWXG\

GHSUHVFUZBVY®DUU IRXG\L Q ODMRULWKRADWLHQWR FROQWLQXBIELQJ

7TDEOH &RPRUELGLWLHY DPRQJ WKH SDWLHQWYV ZKR XQGHUZHQW GHSUHVFULELQ.

&RPRUELGLW\b 1XPEHU RI SDWLHC
+\SHUWHQVLRQb

,VFKDHPLF KHDUW GLVHDVH
"LDEHWHVb

6WURNH

+HDUW IDLOXUH

(SLOHSV\b

&KURQLF NLGQH\ GLVHDVH
&23' DQG $VWKPD
$UWKULWLVD

9DOYXODU KHDUW GLVHDVH

*25'

&23" &KURQLF 2EVWUXFWLYH 3XOPRQDU\ 'LVHDVH *25'" *DVWUR RHVR¢




£ — —0d 2D X6

J@ckRe? —cdp o éiT 2 W(d:i;

7TDEOH OHGLFDWLRQV GHSUHVFULEHG

OHGLFDWLRQ I1XPEHU GHSUHVFU
$QWLSODWHOHWYV

&ORSLGRJUHO
$VSLULQ

$QDOJHVLFV
3DUDFHWDPRO
"LFORIHQDF VRGLXP
*DEDSHQWLQ

$PLWULSW\OLQH

9LWDPLQV B6XSSOHPHQWYV b
9LWDPLQ %

9LWDPLQ &

&DOFLXP

JROLF DFLG

$FLG ORZHULQJ PHGLFDWLRQV
2PHSUD]ROH

J)DPRWLGLQH

$QWLHPHWLFV
'RPSHULGRQH

B3URFKORUSHUD]LQH

2WKHUV
%HWDKLVWLQH
&HWLUL]LQH

,VRVRUELGH PRQRQLWUDWH
(QDODSULO

JOXR[HWLQH

PHGLFDWVRIFOR Q I3 D WIKRIB FRPPHQGH@R QH W KRIWEK 15 DIV Q WK HPRVVERPRQO\
ZHURQG XDIDQWLSODMMHOBWE ORSRIJUHOGHSUHVFPHEBHED WRW® WL SO DWE ORDHG
DIWHVUKHUBYDVFXODWRIUDWXWRURQDU\E\ DQDWIAVGLXUHWLEE DFLGORHULQJ
VIQGURPBHGLFDWLRXFKDYV RPHSUD]ROHPHGLFDWLRQV
IDPRWLGGRHASHULGRBQBEHWDKL\Z\MUGIH
FRQWLQXHG IRU PRQWKV WR \HDUV 3RWHQWDDGOUR PHIAIWEWYBQHVHD WV
FOLQERDOOHEFBXAHDURRUHRFXVRQ
' VFXWIRQ LPSUR YW RKIH D CRYKD W L FK@\W8 ¥R B D UEH
L Q L W LPMGIGRID WILDRAQRMHKIIUH G X FW ®GIR V H
,Q RXU VWXG\ GHSUWRRGLDEAMDR ZDWO\ RU GLVFRQWLQXDWLRQ +RZHYHU ZH PXVV
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RQHRIWKRRVWPRUWIFRWSRQHRWRRG EHDSSURSURBWBUHVFULEFIKOE*6%HHUV
SUHVFULELQJ LV GHSUHVFULELQJ &ULWIHD QDY L GH @R IE[ S HERWQ V H GQOLRNW
PHGLFDWALRIDW R IWH@DSSUR LQRODWE H U
, QLW SDOVQ\ZQWNSHUWH RUWERQEHWBE DGXOKHVRI[FHVWM.VANKDUDQG PUPLWHG
EHHGUHVFUDBMSGURQSULPDSURSK\OD[LEHQHILMYWKLERSXODWLR®U SHUVRQV
ZLWKRXGHTXFAWHGLRYDVEXIMMHYVVPHQWSSURDFKQ ®RIOHIWKE7233 UDLEFUHHQLQJ
‘HYHULW.VQRWHFRPPHQGEWKHXUUHQWRRR 20G BB UV RQM VF UL S\GLRDOG X O WV
JXLGHOLQSISRMYDOXDMKHILJUGLRYDVFXQWEPLWE GH[SHFWDWRR®D SDWLFXODUO\
ULVN DVSLULQ ZDV GLVFRQWLQXHG LAWRBEBISDWQMEON®WORGLIBRAB3I3 67$57
FULWHRIBDLIDQNBDVEHHGHYHORBHKHEV H
)X UW K H U PRIM L HDKARVK D GD F X WAHR U R Q D U \F U L WHWRDDU U HERWIDAD O L G\ WHRSR P K O W L
V\Q G URRJEKRX QG H U ZUHHWD V F X O DUH YW LRHQWHU VW X G\
XVLQIXDDQWLSODMWHOBBAVHYHUBDUV
ZLWKFE#D U H D VWHIGF R Q W UMDRMK AX UUH QW6 DU UL MUR/GHSUHVF U IDALHBXOWLIDFWRULDC
UHFRPPHQGDIWRGRYFRQWR@HOHQWLSODWHEMUW WD & PSD W L HDQQMBV D U H J L ERHIO\L H | V
DIWBUHDU 3URORQUHBIDQWLSOFWEHOHWMDUGWKHFRQVHTXH@®FHWHSUHVFULELQJ
SRWHQ VOIHDIBE G Y H U HH FWAF B VIDVWULA QDGHT RDWBHIQ LV DWKSRSRBW WDQGDUGLVHG
LUULWD@ORIH WK UHBDOHHEIBIMHFWLILHBHGLFDWHRQWDZUHODWEYHFRIMWYLGHQFH
WKH QD KRSW L DIWHN L S O DWKHOBMIWKHVH DQG RIXLGHOR@HYHSUHVFUBBHYFULEHUV
SDWLHQWYV EHKDY LMROFIK\ Q WILDQ GO D RMN Q R Z O H®J H
GHSUHVFULELQXH IDFHGFRQ&HUDEOH
$FLG ORZRUGQERWVXFIOVSURWRXQPS UHVLVWD®PHRPHDWLHXWMEZHWULWE
LQKLELWFRYVWKDWHUHVWDUWRGJVLGHGHSUHVRUKEMRQJ WRHHIEL FDWERWYWH U
DQWLS O DRUDIOM-MRU R QV\Q\G URPIHEHHQ H[SODLQVKQH DWLR@D KM HFLVLW®M\
FRQW L QRAHHED UVQ ® RPISDW L HOWWDNLQIJXQGHUVWRRG DQG DJUHHG ZLWK XV
RYHU WKH FR¥XQR\DMKHRBQ Z LW K RXQN
UHYLARMH HUGHSUHYVFDILVEM® ODLWK®J 'HSUHVFUILBERBSHSURFIDY\GHP D QWKH
SRW H QUDIUIPOK IO H PMWRY KSID W L HQBVWW X G\ FOLQLMSD@GD FRQVLGHUMDERIRIQ HDFK
FRQGXFWPB®RYH@IZRVKLBGKRMUSWDOLVHWHVFULBKWOROLWHBMK BWE@HDOORFDWHG
SDWLH@QGBGWHUZEABMWUHVFRIEQPESURSULDRMHL QG LY LSDXDIMH®R X B X VEO L QH W WILD J V
33, SHUK D\SKAR VWL J Q L | EFPDUQIAME FIR X Q WXIR K
DV 6UL /DQND
,ORXGHSUHVFSURIFQDHD G K H WHWE KIHL UV W
VW HBSMW KHVWHKESHSUHVF S URIFGRKW O L Q HEQ RW K BV W Z@ FRMAK HILNKQ G XHRQWLQXDWLRQ
E\WK#$)3 &XUUH®IWG HIQFGIL FYWBIRVW RIPHGLRIDMMKHGUXXDYEHHHRUHFULEHG
ROGHUGAWYRXOGUHIHWRDOOHY MIKWH U E\DVSHFLDQWKWVHWXDWHAQRRZOOHDJXHV
PHGLFDWLDREGHIQGDUHUHFHSWRZBUGY DQGULPIOAD\UADLQLPDDNQR®WHFRPIRUWDEOH
PHGLFDWLRQ GHSUHVFULELQJ L@HSUHVF GLXBW @KWXEMH FMWH & BQN K H
QHHGRKRQRXIWRIHVVLRIHUDUFKLHV
+DOOLHBMDODVVHVWHKMD IHRIZLWEKBZLQJ 7TKHUHIRUMIITHFWLYHRPPXQLFD W IDRG
KHDIWDXLORHBLFDIMPROQGRPEDEGWULDOFROODER ZDWBR® L HQDAP\L O LBIQZGRW K H U
LOQYROSMQLHQ@QWWKHFRYHUMG FWLIRFQVLRGURIHVVLRWEDOMQWIZBI® U M P F K L HD/GH
1 GLODWBGGLRP\RSPOWKKRXIKWKHUHIIHFWAHSIUHVF SIRELIFHB ULD QNBHIXODU
UHVHDUFIQHFHWYVDUWKLWULDIY HD WHKDW PHGLFDWHRQHLZ&/H DID@Q X DROUBL DQQXDO O\
DSSUR[LPDWHORI SDUWLFLEPSHUN.HQFHIBUH FUXFLDO IRU SDWLHQWV ZLWK FKURQL
UH O D SAKH QW K HLHUD UDAL O RHIIG L F D WZIHRUIQHV
ZLWKGUDZIIHV WK@K QJ WHIFLQLVWUDWLRQ
RIWKHPHGLFDWLM OQVHRKRXQRWOZD\V /P WVIMRQV
QHFHVVDU\,Q WKHGHSUHVF U ISELRFHVV
XQGHUWDQRKQ/WEX FRQV LG BUKEBIW L HQ WHVW KV W XBD \E R Q G X FDNMBI@ X G MWKSR VLW LY H
PD\ H[SHULHQW¥BSWRPWQGUHODSDHWHU DQGUQHJDVRIXWHFRRRIGHSUHVFZHBERW
GHSUHVFUIEHGHUBGY L WHRB HW X UMPKH\ DVVHVVRIBKLFKRQJ WROPRIZWBBFHVVDU\
HQFRXQWHUHG DQ\ LVVXHV 7 K LWW XTD ¥ R Q G M EDADV L Q POHHG L XQ DV
W H U WFLCDULHD V W L W BBWAIR@N B U R Y L GILX@IV
6HYHWRARSUHGRPLQBOMA®RIG D IRHROGHU JOLPSRHWKH URDGIVWV XRIl LQDSSURSULDWH
DGXOWV DUH DYDLODEOH WR LBMQWLSRONSKPDAWDLRQVQBKWKWH QHFHVVLW\ Rl GHS
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&RQFOXMRQ 5HIHUHQFHV

%XVKDUWBEWODVVH(% 6LPSVRW: HWDO

'HSUHVFULECQUHBRBVSKDU QOHQJIHV BRO\SKDUPOLFMAOHDGEXMWPDQDJIJHDRBROH QLFDO

SULRULRQYRQQUHDWRWIQR\Q M K LRI® K H "OWHUY HOMVQISR QG J >
SDWLHQWWFOXGHBWKLWXGLWQGHUZHQW FLD V

GHSUHVFULKEH\ED W L HGW W LW KRHIO R Q J &R® )DQDOHURKROB 7TKHJIR®RHPHGLFDWLRQ
WHUPHGDW L RGMVIWUBRWQGLFRWHIBBNLQJ QRQFRPSOLDQE®GYHUGH XJUHDNVLRQQ
PHGLFDVEHRRWEKWH FR P P H QGXH® Q71K H KRV SLW D O R|IDWK HROG\H §OF KQ W HIHEG

PRVARPRQGUXRHODVWHKEZWUBHSVUHULEHG

LQFOXGHG DQWLSODWHOHWYV DQDOJHVUB@N[ﬁ'%b&&?QWWBI@\\F/ HWOSRWHQWLDOO\
LQDSSURSBHODWWDR®VHLV DVVRFL DAL W&

LQFUHDWVHEN LQEHQGLVDELQKWOW RO GHU
DGXOWS®P *HULDBRF

5HFRP P HQGDVIRQV GRL MJIV
6JDQJDDQQLSXIJLHBRHW@BRO\SKDUPQ B\

MQ KHDORXMRPHOPRDROGBG XUV RKBIGRP
JROORZRXSDWL HQRNFHVWDRLG WKH KRV S LWERMO WAR RV K&5, 0 VW XEGHNULDMWWRQWRO

RXWFR PHYGD GG UHNY\DGY HUNHHF WV ow
GHSUHVFULE&RQWLQXRRXGLWLAIQG ORUDQ@G%HOOHIMOLOHY(VNUWMBUHGLFRURUV
GHSUHVFWBUERWRPREM FRPPHQBFHGRYY  UHKRVS LW DICAR QW@ & 8800V L HEW U WWRI G
KHDOWK\FHDWWLQUKDQNDXWXUH‘HVHDUFK UHKDELOLKROWEORWK HURORI SRO\SKDUPDF\
LQYROY PXDWLSPOHQWUIFRXOGHQKDQFH IXQFWLR@MWXYGHQRMWBSPOHGLWBVVRF
XQGHUVWROBH@UF D\&D RV QBEWVVLWDWLQJ

GHSUHVF Ul ZIRXIDG WH X J J HDXWWKIRMAL R V *DMMDEUDQORGORDRHWBQQHFHVEFDX
VWUHQWHD@GH@@FH\BUHVFUQEL@HU XVHQUDROGHHRSDWYWRVSLGW/TE KDUIM

*HULDWU B6RF
WR EHQHILW SDWLHQWYV LQ WKH ORQJ UXRy | rom@wiRWw:HD OB\ D WL ¥ WDOWELWH G

6WDWHY +\DWWVYIGOBHQWHRVLVHDVH
&RQWURO DQG SUHYHQWLRQ

KWWSV ZZZ FGF JRY QFKV GDWD KXV KXV S
$FFHVVHG RQ 2FWREHU

'"HFODUDWLRQV 2SRQGR(VODPBLVVFEHWQQDSSURSULDWHQHVV
RIPHGLRIDS UHV RLIRSY R O G HSIDW L H.Q@QW K H

$XWKRU FRQWULEXWLRQV SULPDRDUHWHHWWDL QUWWHPDWYERBZR62QH

$ OIDXKAR URAR Q W U L BORVKIHE Q F H S W RID Q WL J Q H

RIWH/WXGMHUHSSD/ -D\DVLQJKHMH VL @&ED &DQDGLQQW L WUWHD O VQHRUPDWWURIX VH

5DWKQD\DNDQGEXSDVLQEKHR Q VKWLHW RW K H DPRQVHQLRIQ&DQDGD  2WWDZMWDULR

DFTXLVIRWGBQIHUH&E/ LMHVLQOKBP DQG &DQDGLIRYWLWAWHDOWEIRUPDWLRQ

$EH\ZLFNU®PBRQGXFWKIBDWDQDO\BHWHUD KWW S ZZZ FLKL FD VLWHYV GHIDXOW ILOHV GI

8%$:/ -D\DVLQJRGEH\ZLFNWBDAFRQWULBRWHG XVH DPRQJ VHQLRUYV H G ZHHEY ¥ BR®

G DR W HWIUMDLREU L WWEBID Q X VF BIOSDWWKRUY ~ 2FWREHU

UHDG DQG DSSURYHG WKH ILQDO PDQXVFULSWPIDURXRPHUDAH&RUBL ,QFLGHQBFGEYHUVH
G UXUH D F W LLRIQRALSV D 0% PAMG. HEPW D D QD O\V LV

&RQIOLFWV RI LQWHUHVW RI SURVSHFWLYH VWXGLHV -3$0$%
7TKHDXWKRBHYODWKBWKHK\D YBIRFRQIORAWMWHUHVW 3URPRWUDRWLRKYBRI PHGLFLQRVOEGHDOWK
ZLWKHV S WRWKBIHVHDDXWKRUVBGSRXYEOLFDWLRQ2UJDQLIDWWREY  ZZZ ZKR LQW DFWLYLWLHV

RI WKLV DUWLFOH UDWLRQDO XVH RI
PHGLFLQHV a WH[W :+2 HVWLPDWHV WKDW
(WKLFV DSSURYDO WKDQ UHVRXUFHV DQG ZLGHVSUHDG KH
(WKLPSSURYDUREWDLQHGPWKKHWKLEMYLHZ KD]JDUG¥FFHVVHG RQ 2FWREHU
&RPPLWWHH RI WKH 1DWLRQDO +RVSLWDO .DG¥AHLQBDEHHY(H'HSUHVFUIBEI@IDWHRVW
XSGDWHG RQ 2FW
)XQGLQJ KWWSV ZZZ XSWRGDWH FRP FRQWHQWYV GHS!
1RQH VHDUFK GHSUHVFULELQJ VRXUFH VHDUFKBUH\
OH ( XVDJHBW\SH GHIDXOW GLVSOD\BUDQ
$XWKRU GHWDLOV $FFHVVHG RQ ODUFK
{SRFNLQJKDP *HQHUDO +RVSLWDO :HVWHUQ $XWREHQBWFEIRDWRU-UHWEDIHNQG
t1IDWLRQDO +RVSLWDO .DQG\ 6UL /DQND EHQHRUGLVFRQWY WOWXR UDQWKWHWVRLQJ

U:HVWHUQ +HDOWK )RRWVFUD\ +RVSLWDO $Xx?P®YUBEBPHCOLP LM Q@BYY QG R P EPH Q MFADLD O
78QDIILOLDWHG -$0$ ,QWHUQ OHG
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OF.HDQ@ 3LOODQNWRVVE PHGLFDWHROMAG /IDYD®R+ *DOODIXKBDUVRQWWO06723)UDLO
GHSUHVFWHWRBRBWKRVSLWDROOVBEBWLHQWY 6FUHHQGRE®I2OBWBHUVRQUWHVFULIWYWUDQ®
UHFHLRXQWPSGHFDWQRQAH Q DGXOWMN OLPLWGRIGHH[SHFWDOQFRQVHQVXYV

YDOLGDWLRQ $JH $JHLQJ
.ULVKQDVEBMHLQPPOQR\D®O HWO*HULDWULF 6DPDUDQDIBN®DODYVXU)LNLQDQ&RHW O
&DUGLREERWLRQRGHUYRX® BPEOIULRR@ OHJH ORGLIBAB33 67 $HBUILWIRBILIDQNWUDQVODWLQJ

RI &DGLRORJISUHYVFULEI2ADIG HAG X O WIWV K WRD UHVRXHOLPLVWH®G O W KVIDW WH\QHO SKL
&DUGLRYDMAMHDDAMSP &ERGDUGLRO 0D\ FRQVHQY%X%*HULDWU 2FW GRL
GRL M MDFF \% [
J)DUUHOMQJIJLQHSUHVFUMQYVHQ DUIRG BSDTXHIO9DQGEHWLFIKH@YVHYDHHW O DUULHUV
*RRGUHVFUISPL@P3IK\VLFLDQ-DQ DQGHQDEOWBSWHSUHVFUWOSHRE2HWIKOLIH
30, OLPLWLYHAMMHVWHPDMWYIFBZ O MIHIBNV

86 SUHYHQWHUVYWLFBVNRUFISVSLUILVMHWR
SUHYR@WGLRYDVNXOBE3UHYHQAMIUYH. FHV $QGHUVYRWRZDVVHIHHPBRQUHW®BUHVFULEHU

7DVN)RUFHS5HFRPPHQG D WWPQ HP HQW EDUULBDWYWGHQDEOMWRPLQLPLYVSRWHQWLDOO\
GRL MDPD LQDSSUR®&HIGR W B RGOV W W H PDMWLLIFH Z
LU+ (VFREDBRGULIXHNWOXDOQWLSODWHOBMWG WKHPDWLF VIQWKHVLYV %0- 2SHQ
7TKHUDS\W&QRQFIBHYLHRWKOLQLF/IDIQWDVHO 6FRWWZLJO- &0ON HWOHYHORSPRIQW
-X0 GRL OLIH KRVSLBID®OUHVFUWPE.GQHPHQWDIWRRDRE N

5DYERDU.HUHRVO -R"W HWOHSUHVFULELQJ IRFXMRXBWXGLWIKIULDWUDLGGHRWPDFLVWYV
SURWSR® 3 QKL ELMWRVXGK RVSLVEGBOMWMEHHQWY $JH $JHLQJ

L@GORYH@WOB®DUP DFRHU -X0 'RKHUW\ %ROD®GHHG HWD O%DUULHYE
GRL &3 IDFLOLWBWRUMYV FUGRLEPIFODWUBV\VWHPDWLF
5HHYH 7TKRPSVRQ )DUUMO M SURVLELDJ UHYLHZ %-*3 2SHQ

QDUUDWHWH HZ WKHHYLGHQFMHUGSUDFWLFDO 1DGDUDMBPIRODNU VKHM/QHWOI KHDWWLWXGHYV
UHFRPPHQGDIWUBRNRIQLRSGRUWX @IMELHY DQGEHOVYHRI GRFWRWRZDUGWWBHVFULELQJ

WDNLQJ DRWLERQWHUQ OHG PHGLFDWIBRRFHHGRQ BV QIDSRUWDOWKFDUH
+DOOLIGD\DVV DD ORWSH6 HW O LWK G UIRAD O GRL
SKDUPDFROMRU HEMIR K HDUWNOKEBEDWLHQWY *RK66/ /D360 5PG]D@1 HWO HLIKL@KH
ZLWWFRYHGHGDMWMEGLRP\RSTBWK) DQ QHFHVVDQYERQFHRIBHSUHVFDOPRQEDGHU
RSHQ OBEBBWQGRPWHBGD QFHW DPEXODVEPWLHD@GE ULPDEDUMUDLQEHYV

TXDOLWWWEVGE3ULEDUH -XQ
*RNXOD+ROPHU 7TRROARIHGXERIOKDUPDF\ GRL Vv

&OLQ *HULDWULF OHG
$PHEDAHULDMWR F L HOMHRIV IUVBSGDWH
([SHBWQ$PHULPBQLDVBEEVWW\XSGDWHG
$*6 %HHWMLWHUIRNSRWHQWI@EIBORSULDWH
PHGLFDWYR@OGBIG®XOWR*HULDBRHA F
5HFHLYH®D\ $FFHSWHGXQ
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. QRZ ®IGIH DQG DWIVXGH UHI DUGLQJ LOVX @D
VIKHLDS\ DP RQJ SDVIHQW WHDVAG Z VK
LOVX@Q | RUGLDEHVIAV DWHQGLQJ D VIHUADU,
FDUH KRVSVIDALQ 6/ DOND

+1JJRGD5${  -D DMQIKH,.t . DQQDQIDD 7t

$ EVWUDRW

L, QWURG X 7\ HFEQ G H®FGIL DWW HWJ LV ILQY KGR XSV L UG I LIRQF O XEWIDD N VX ORQ@ R |

W KW K H U D SRISW/ILEFIQVAKD DV LI QL | LPBQW® S W L PR Q WRIG DD E HEAXMIWD RNN Q R Z O HIBQJIG
QHJIJDWIWWLWRERBSDW L S@WHV LJQ L | IEFCDUQMY BW R SBI®K H U HAQEQIV XU K 8 U D B LWW X G \
DLPWRVVHWKNQRZOHEI® W W L WHRZHDML GV XW K@ UDBR QS D W L FAQUM\DZAL BVBQ V X IRLLD

G LD E HDWHW H QI®LVQLIR4RVCS L WDQOGD Q &V VVHW KBV VR F L IRWAHRRR J U D SO UMD P H & HW K
NQRZOHGJH DQG DWWLWXGH VFRUHV

OHWKRGQLQVWLWXWLRKVEDYSWRYM VHFWLREDDIRR Q G X FAKH EKQ FOXGHGBGDQGRP O\
VHOH B\WDMWGE QWA D E HAKIRYUR QL Q V XIDW @Y H A6 MQAR-@®NG L VDI ¥ K HX H UBIV V H VA/LHVBK
VWUXFWXUHG LQWHUYLHZHU DGPLQLVWHUHG TXHVWLRQQDLUH 7KH GDWD ZDV D¢
5HV X OMKWN Q R ZBOJHY F R URMI® D U W L F IZSHUGIW V DQG IRURR®RGHUDWBQDGHTXDWH
UHVSHFWIKYPDMRULW\KD® IDYRXUDBOMH.WRBBUGVXWKEBUDEHWHD Q QRZO HIBJE
DWW LWEKR HAWU H &, W DQG &, WR UHV S H F WA IHD
UHWLSHG DQGHLQRQAQVXI®RIBRUWKDQHDUSY ZHUBIVVRFLDMWEKGBRRE8QRZOHGJH
VFRUH

&R QF O X VOIRMR/WRLWYKSID W L i Q WAL D E HDWHH VIVAVGWHW XIGD GRRB QR Z O HIBIBIDYRXUDEOH
DWW LWHKI®H G Q@ XWK B U DVEW KH U HHR ¥V H QMWRDIOQ WIDQ@H L Q | RUKRHE X FDWDR R @D L QL Q J
PRGDOLWLHY PDGH DYDLODEOH IRU SDWLHQWYV ZLWK GLDEHWHYV

.H\ ZRUGQVXOLQ GLDEHWHV PHOOLWXV NQRZOHGJH DWWLWXGH
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, QWRGXPIRQ UHJDUGLQVXONIQHUDBMWK HOHFWWG® G\
YDULDEOHV
7KH. ©LGH @AG LD E HRHDO ILWXW JQRED O O\
HVSHFLDPROQ$SRSXODVRIWEWRXWKR/ LDQ 0 HKRGY
UHJLR@KMVUHIQWGLPLD®U/ID QNIKHUMRFDO
VWXGKMVHH[KLELWHGJIJQLILEDOMPWKH 6WXG\ GHVLIQ DQG SRSXODWLRQ
LQFLGHR FEBILDEHWHUOLWEYHYDOHRQFH 7TKLY¥DWFURVV ROQBOMXEDVHBIDWLRQDO
G LD E HMOBIWLD Q NIDQ ZDW VWL P DWRHG +RVSLWD@GDPQ&EZDVFRQGXFWHRGE& XOWR
DQGEWVSUH®/IHW® R QFUHWDRH E\ 1RYHPEHU TKHVWXGBRSXODWQRRQXGHG
7LPHG\LDIJQRDMQKRSWLFR@WRRO UDQGRWVIOOHRBWWGE BERWWKMHIMRI \HDUYV
EORRXJDKDYBURYMWEODD PDMRIR QK ZLWHK DEHAMKRYURQ QVXWKRUDSPLWMRIG
PLQLPLVIGQDEHWHY UFHODSOH 6D WIRV PHGLFPDUGRUWRVHZKR DWWHQIHGIUDO
UHG X FG& (BIH WH N O DRMRRHUE L ®IQM\R W DO LW\ PHGLFDQ@WKKRYV S LIDDNL HEWDU B H VYV
,QVXDWQHVVHQOVQM®MVKHDQDJHPRDWO WKDQ \HDURI DJHSDWLHOWM LQJLILFDQW
SDWLHQWW\SH GLDEHWQI® FRQA/HLUDE O HS VI\FKL BBV R GHIZG\L D J Q RY/HVBL ZQ W K
SURSRURISPWLHQWW\SHGLDEHWWBY GLDEH/WHW LW LEDIOVOL @ WY F O XGEWR P
EHHQKRZYKPWUMKDQ RISDWLHQWYK WKHVXGNVKLFORBD UDRMWKHWXZOVUDQWHG
GLDEHWHY DUH WUHDWHG ZLWK LQVXLNEY KHWKIFHWLREPLWVRHHED WLREVSGLWDO
.DQG\
$ YDULRMLVFRQFHD/QIBRRHI WEOH DU RH
VWLIJPDDFWKHHFHSW L DH@RASOLMWRFEH 6DPSOH VLIH FDOFXODWLRQ DQG VDPSOLQ.
LQVXWKBI®\ 3URYLWIRGHTXBDWEHADWLRQY KHWPSOWL]IZDVFDOFXORWHGE VLQJOH
ROLQVXWKEBUBSDDWLYRWP@EPSURYLQPHRSXODIWMLRIR UM URIPHQ W L REHIERLZA
WUHDW FHR@WOLDRDGBIO\FDHAFARQWURO ZKLFRLWKWDPSWH]H{ LWKHRQILGHQFH
IXPHURXWXGEZRVOGZKBHUIEHPRQVWUDWRGEIILFLEQW WKHI[SHFWBGRSRUWURQ
WKDNWQRZOHGIDHEDWW L WXKBIHMW GL@V X O L N QRZO HARIBW W LWIGH GQY XWKRUDQ &G
WKHUDBOQDGHTREPRGOGVLIQLIISADRBWW LRQV LY WKH OHYHO RI SUHFLVLRQ
RISDW L HZFWDWURIQO R Q\VH UL V X DK IQWP R U H
IUHTXH@®WWHUYBAEHYHORGRYILRRNR YV
,QGIBBDNLVWDEVKLRSLD ,QU/IDQNDKHUH
DURXOWLSIDHDO WAMDXOGEHVIRUMHPR QJ
SDWL QWG D E HWBHWY HVKHNLQR ZOHD G $ VW KHUDMQ RDFFH VMVLE® KW PDWRRQ DU JH
DWW LWRBHO/A DWHMIHQHWIRY WIWKHVH vEFDWOWM X GIHE/O L \LKBHUED Q NVCS H F L | IRREVE GBI\
VWXGCLUWRAR QV L VAL MK Q G LRINVWVKHW X GLHMWWRSRMQRZOHBGQ®WWLWHEBY GIQYXOLQ
SHUIRUPHB/HYHIRDMKHBHYHOR®IDWLR QW KHUDBYKWLPAKH @ KYWXBDWRQGXFWHG
GHPRQVWUDMQMAHTXDMWIRZOHGDRG WKH[SHFWSHGRSRUWLEBDRWLHDQIWMRRG
XQIDYRXUDEOH DWWLWXGH LQ WKH PDWMRAAMBQBHWWLWSEHYBGRSWHRMD
FURVYV VHFWWRGERR G XFWHRG VV HWWK H
HGVD@HOLQLHFGEDWLHQXWFDWLRIPOO NQRZOHDWHYLIXGBIDFW HEHDWEL® EHWHV
WU D LKQHOBV K AMDVUHID @ FHDVLBSOHPHQYWHGP HO O IDIP RV W K BHH Q H IBIXE OLL@BE R X W K BU IQ
LPSURNRBZOHGDE®WWLWHNHEMU QALQIXOLQDQND $FFRUGL® KBS HF WH® SIRRIQWI
WKHUDBLAL BOYDISRVLWESBE@PSURYLQIRRBQRZO HIRIGIW W L WXZGHWA D NBI\D
WKHRPSOLDQEWKQVXOLHNV XOWRRHWWHW QG UHVSHFWISYHFLOHRG®I DQG
JO\FDHPREGWDR@ LQLPLVADEHWHIYDWHE FRQILGHQFH FRHIILFLHQW =} RI ZH
FRPSOLFDWLRQMHQWKHELJJSWFWXNVH
FROQVLGHUOWEBRQUXQDWLRQ HRIHGAWLYH KW DPSWOH]HAWD OF X GAHWHG DQG IRU
DZDUHQSUWRIUDPPR¥WUDWHIRGNVUHFWQ\QRZOHG QDWW L WHG/HS HF WK HNOW X G\
FRQWULERWB XFWEKHDOWKEROUGIDIQ G | L QDIGQROXGHVXEMERWEPH W AVKIHQ FOXVLRQ
FRVWY WR WKH FRXQWU\ DQGI[FOXVERQWRWRIQDYHQLMRFEOZQY

XVHG FRQVLGHULQJ LWV SUDFWLFDO IHDVL
7KHREMHFWIRXWW XGH UW RV V HVK®IH YRH O

NQRZOHBQW®WWWLWNKGHU ALQQIXWKHUDS\'pWD &ROOHFWLRQ

DPRQUQVXWU g DDA ZQWH. D E HRMHIDWO LW XYW XY DVFROOHFWHBG DFH WR LRMHUYLHZ
UHFHLWLUHDWPWOQWLRRG LWIREGPQG 7UDLQB@HLHZIRUGLRDIQFHDWBGWLQLVIWHUHG
WRVWWUWDRIMKHUW QW LIQLILFDWRDWLR QWU XFWKQRGH HJEGHBW L R QAXOLIFWHD V
EHWZHWEIOHYRO NQRZOH®IRIHGDWWLWXEHYHORSHG EDVHGLR® Q@I L &/IHVW H G
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TXHVWLRQXYBGEHVLPLYWXERQEWH® H[SHULHPGHGLE DKW HORIFRQWHRAOL G LW\
(WKLRSKDTXHVVQIDR@BWDGHWYDDEO® DQGWKHIXHVWLRQPRDY SUH W H \RDHIE
6LOQKDOMMPL®QG (QJOLVKDQJIXDJAHKNH UHSUHVHQWDWLYH VDPSOH RI SDWLHQWV |
TXHVWLRQRPISUWH WHKG SBUVWED FNJURXQG
DQG HP RD SKERW DLWV W IRRINWYRO H G J H
UHJDUGRYDWEBHBUDQG XHVW RRQWWLWX@BHSRLQ@WVILYHW®RIDFKRUU DRW ZHQ
UHJDUGLQJ LQVXOLQ WKHUDS\ N Q R Z O HTGXHV W DRO@ER i D FXR V L WHYIS R Q V H
UHJD U ®MW L WXGNRWBRUWKHD FKHFWLRQ
.QRZOH@IHDVVHVXWIGOUIWHORVH HQGEBGVRQYHUWREB SHUFHQWBRHMMQRZOHGJH
TXHVW LRGN WLRQUWRQWKBUHMRYEDVLF FDWHJRAWHUSBHILQM® VFRRH WR DV
L QIR U P DIVELRRKQY V X DQ @ XIOQNDH PWHRIQTXH LQDGHTRYWH DWRGHUDWBERYH
VWRUBRJHQVXODR@K\SRJIJO\FDHHWIVLW X G HDWIRR G K HD W W L VDB 1 J RAUHLLHB/M | L QDV®
ZHUBVVHVXNGQLYAORVHG HQGH®LRQVFREBH DVWKQIDY R X UDIEBOH R B#P R U H
&RQWHRMWKHAXHVWLRQ@HUHHYLHENG WKDQ DV IDYRXUDEOH

7TDEOH )UHTXHQF\ DQG SHUFHQWDJHV RI GHPRJUDSKLF SDUDPHWHUYV

6XEFDWHJRULHV RI
! \
HPRJUDSKLF SDUDPHWSDUDPHWHU SHUFHQWDJ} JUHTXHQF

6HI YHPDOH
ODOHb
(WKQLFLW\ OXVOLP

6LQKDOHVH

7TDPLO

ODULWDO 6WDWXYV 'LYRUFHG 6HSDUDW
ODUULHGD
8QPDUULHG 6LQJOH
'LGRZHG

(GXFDWLRQ VWDWXVb 8S WR *UDGH
8S WR *UDGH 2 /
8S WR *UDGH $ /b

*UDGXDWHD

(PSOR\PHQW VWDWXVb 5HWLUHGD
8QHPSOR\HG
"RUNLQJ IXOO WLPH

"RUNLQJ SDUW WLPEH

J)DPLO\ KLVWRU\ RI GLC 1R

<HVbDb

"XUDWLRQ RI LQVXOLQ \HDUDb
\HDUV

' \HDUVD
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,QIRUPHIGLWRRHIV HOWR EWD LIQR® OMKH  5HUXOV

V X E M HHEMR @ QVHKEHW X GO F K W X\GX E MZATFW
JLYD@QLTXEHQWLIDXPEHHRMGRSDWLHQWKHRKDUDFWHRILWKNWXGRSXODWURQ
LGHQWLILDEOH LQIRUPDWLRQ ZDV REWXP®BGLVHG LQ WDEOH

'DWD $QDO\VLV $ O\OW X'GX E M HZFHW B Z D UMK D YV X\DH RX BHE
EWDWLYQLEBMEDWDVBHUIRURMG366 VWRUMB ORZHMWUHSPH UDW XQMWHUHMRQQJI
VRIWZOBKHUKHQMQGHUFHQWDDBD NQHWKDWKHDUBLIIHUM@WVILQVXOLQ

VWXEDULDE®HWFULSWDWHXMUKFNUULH@XWFRRHVKHHY SR Q@VHB FRXHV WILEWX H
RXWUYVWHUHYWDWEWWXY¥MERYVVHVKH NQRZOHGJH VHFWLRQ LV VKRZQ LQ WDEOH
DVVRFLDBHIWVWRIHW® K6 HS HQ G MDWMOHK |

NQRZOHGJH DWWR WKBWHJR WDLGEWKH ODMRURW\WKHYYWG\ SRSXODWIMHMBRQGHG
LOQGHSHQGHIUALDEQEAEHSHQGMDWLDEOHNBYR XU MMERD OTOX H VW LSRHIUMV D LVQREDQMW L W X G H
LQFOXBH H[PDULWWDWXWRIBGXFDWLR@RZD UG MXHUBSE UFHQVRDIRIWINGE Q G
HWKQLHPAEO R\RHWQNDWDOW L RLVWRUY  QHIDWUMNMWSRQWRMFREXHVWRRQWWLWXGH
GLDEHWHY PHOOLWXV DQG GXUDWLRQWRR ZHOUPEHWHIWXOLQ WKHUDS\ LV VKRZQ LQ

0OXOWLYDUQLREOMHFUHVVARQXVHGNR 7KHLQBBUFHQWRBYWTXH QFINKPRZOHGJIH
GHWHURLIQEV VR F L EW MWRZHDPIWQ W L WKBWH D Q @MW W L WHFRKFHW HIJR UDLBWW XPPDULYRQG
FDWHJPUGYGHSHQMHQWBOWMKHIHMUH WDEOH
PRUHWKD@ZRN@ZOHGMFRUADWHJIRULHV

PXOWLPEBR DY WILEFHVAORQHERVHIVWKH 3HUFHQRIMVKHNQRZONGRWID QJHIRP

DVVRFLEWWRENQRZOHGREBEWHHINDG WR ZLWOKP H D ®F R URHI &,
WKHQGHSHQGETHLQW BGHAD O RH WWKD Q WR DQ@KHWWWIMFRGH QJHIRP WR
ZDV FRQVLGHUHG VLJQLILFDQW IRU DOO WYWWW L/ WHBRQOVPRDID \N KV WR

7TDEOH 5HVSRQVHV WR TXHVWLRQV RQ NQRZOHGJH UHJDUGLQJ LQVXOLQ WKHUDS!

AXHVWLRQ <(6 12
'R \RX NQRZ WKDW GLDEHWHYV PHOOLWXV UHVXOWV LQ b
'R \RX NQRZ WKDW LQVXOLQ LV JLYHQ LQ WKH IRUP RI b
'R \RX NQRZ WKDW WKHUH DUH GLIIHUHQW W\SHV RI LQ b
'R \RX NQRZ WKH DOWHUQDWLYH WUHDWPHQWYV RI GLDI b
,QVXOLQ YLDO LV VWRUHG LQ D UHIULJHUDWRU RU FRO b
,QVXOLQ LQMHFWLRQ LV WDNHQ VRRQ DIWHU RU EHIRU b
6LWHV IRU LQVXOLQ LQMHFWLRQ DUH DEGRPHQ DURXG b
7KH DQJOH WR DGPLQLVWHU LQVXOLQ LV r"b b
'R \RX NQRZ WKDW WKH VLWH RI LQVXOLQ LQMHFWLRQ b
'R \RX NQRZ DQ\ VWUDWHJI\ WR UHPHPEHU LQVXOLQ LQ b
'R \RX NQRZ WKDW LQVXOLQ SHQ GHYLFHV DUH DYDLO b
'R \RX NQRZ WKDW DEQRUPDOO\ ORZ EORRG VXJDU LV b
'R \RX NQRZ WKDW WKH LQVXOLQ YLDO VKRXOG EH H[D b
'R \RX NQRZ WKDW D QHZ QHHGOH VKRXOG EH XVHG IR b

$UH \RX DZDUH RI VIPSWRPVY FDXVHG E\ ORZ EORRG VX b
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7TDEOH SBHUFHQWDJHYV RI SRVLWLYH DQG QHJDWLYH UHVSRQVHVY WR TXHVWLRQV R

AXHVWLRQ <(6 12
,QVXOLQ IUHTXHQWO\ FDXVHY DGYHUVH KHDOWK SURE(

,QVXOLQ LV RQH RI WKH EHVW PHGLFDWLRQV XVHG WR

$GKHULQJ WR ,QVXOLQ WKHUDS\ LV WLUHVRPHbD
,QVXOLQ WKHUDS\ EULQJYV VWLJPDDb

/IRQJ WHUP ,QVXOLQ WKHUDS\ LV KDELW IRUPLQJbD

7TDEOH SBHUFHQWDJHYVY DQG IUHTXHQFLHV RI NQRZOHGJH DQG DWWLWXGH VFRUH F

,QGHSHQGHQW YDULDEOHb &DWHJRU\b SHUFHQWDJF JUHTXHQF\
.QRZOHGJHD 3RRUD

ORGHUDWHD

*RRGb
SWWLWXGHDb JDYRXUDEOHD

8QIDYRXUDEOF

TKXVWKRHDNQRZOHBQMDWWLWXGHWLPLYNXGEHVIRUPBRPRIWKRWKHU
VFRUBVHEWKHRR® QG)DYRXUNDIHHY GHYHORBLWIRAYHUWKHWKRXOHR) RWH G
UHVSHFWLYHO\ WK DWW B/O/QV X GSHIYIRUPEEH YHO RSDLWIRQV
KDYWRZ@XERSWNOR?O HADMW W LW/EGHO V
%HLYQBMWLBHG DQGHLRILQVXIRIBRUH UHJDUGQQXOLRHUDBRAONQRZOHWBGRRIUHYV
WKDQHDUY ZHUBVVRFLDIWEKGRRG KDYHHHGBOOLFILVQWGER/ WXGEBWU U RGN Q
NQRZO HGRRWH O\WKGHX UDWIRQWVXXQVH WHUWLIDWRYSLWPRNDWDBLDG*DOOH
ZDVIRXQ®WREHVLJQLILFDOWRE\L IW\NB 6UIDQND,QDFDVWXSHNUIRUPBED QJIJDORUH
IDYRXUDE/OWLWRKBHKHUKDYLEHH®RQ ,QGIKDWKRZWKDW RIWKWXEM HFNE
LOQVXORQOHVWKDQ \HDU¥DVVLJIQLILFDQWRAQRZOHGHIDUGLIYOI DGPLQLRWUDWLRC
DVVRFLIMUW® IDYRXUDBWM LWXGWHXOLQQVXDKIBA WY HIY H D W/H NCKIH J X URHX QLGD
WKHUIRIGHWKDOHD 8 DQG \HDUY WKIMWWXG\ 6LPLOWDHNXBMWWRRVWI WKH
VXEMHFRRZ LORRGIQRZOHBQBDRXUDEOH
DWW LWRAHLY VXWKBUDBR QID WWHEQW K
" IVEXWIRQ W\SH GLDEHMDAWEHHQHS R UMHRGED VW X G\
FRQGXFWHG LQ OHNHOH 7LJUD\ UHJLRQ LQ
7KHPDL@LPRIWKNWXGDVWRDVVHWKH
NQRZOHDB QDWW LWHIREID UGV X MKHUDS\7KHIF W K RWYV W XBD \EDVH@VKWH W VRLI) J
D P R QSD VQIWIVU H DAV MIGQ V XIRIGL D E HAKIRY  WHUWEDUKRVSLWKOHOUHJHTXHIAMD UHQHV YV
DUBDWWHQBHGLFPO@LWVIDWLREMBLWDBURIJUDPPHEHLFDUURK@®\ WKPRHGLFDO
.DQGIQFRQW WIRVKIH Q G LRIPK OW VS\KGLHW W DAR X &X® YEHHRQ R IW KWL J Q L | WA-CDQAR Q V
D F U RBH/ORR S IQDIWPIMRQ F O X &WIQ O N D IRWKEHWWE&BZOHBJE W W L WHFRAURIW K H
LQWH UHWWKKH DX R MWK VW X 8K REGWKDW VW XBGXEMHFRULWR Z W K DM(HG X F W DR G
P R VRVW K\HW X\BX E M KBFRAVDVYYI RREQROHGJH DZDUHQ$HWRJIUDP RAG L D E HRDHM R ®/Q
DQ® IDYRXUMDBOMLWREBEULQY XHHY DS\ WKHKRVSQWDWWLEYIB VLJQL I LIEPIDNREY
7KHDYHUDNQDRZOHGOHSDWWLWERHRY NQRZOHBGQBWWLWAGWKEDWLHBWYGLQJ
VXEMHFWVY ZHUH FRQVLGHUDEO\ KLJK WKRSGUWHIEDWIR PEEW RV WUHDWPHQW
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7KHFSUREDERXIDYQ D KLIJKNQRZOH\GEIRUH SDW L HZQWS L D E HIWRD U D W W H QRH@UF D O
ZD\BRV L W IDWH/@QR\F L DIWWKEG X U D VRULIRENV X O L @ D Ul F L @ MWIRLIHL Q WIDQ @ P SURW KSRV LWL Y H
WKHUDSSVLPL@DAYRFLODADVRQXFLGD@HGRXWFRPHV

VHYHVDX GEBVURK®Q QG LAULD QNDQ G

(WKLRSLD 7KLDAVVRFLB RV RIQEDOHF W)W UWKHUXGLEWKRARPPXQIDMGHULSKHUDO
W K D\R Q JGHUU D WRL B QD E HWHMXIOWD'Y LR J  VHW WILQREWS R U DWKBD\IV H V V RHW WBIF W X D O
EHW WGWLR KDWKGEIL V H D'QIEWWU HD WPKLGW S UD FVRILEGV XWKE UD@\G G L WLRQRO H G J H
UH V XIOQVP/S U R YUHHG H S W L YWHRQ I D WPLHVOKY D Q ® W WHL IVWK\GH V@ WEBYU H Q F R X U IV MW®& H V H
LQVX®HQ Q8 W LZDHBS0 WK VR FLDIWBKERRG  ZRXOG JLYH PRUH LQIRUPDWLRQ RQ WKLV
NQRZOHGIRIZHK L FKL J KWL J QWIK PRU HU H H

W L PHKS$D W LKHIDUMV U D Q VY RW HWE L PAS H Q W
ROHGXFDWHRRQUGLYHBRO GLWLREWNHLY HFODUDWLRQV

WUHDWPHQW &RQIOLFWY RI LOWHUHVW

7KH DXWKRUV GHFODUH WKDW WKH\ KDYH QR FR
JQWHUHVWHYSOWKH HYRIH G X F D VELHR.@ J
IRXQ@REH SRVLWIDAHVRFLZWWR JRRG )XQGLQJ
NQRZOHGRRIWH GD Y R X U DEAOML WQP®H)\  1RQH
RW KWW X GLEB\Q RIMR Q V L VAL MKKWH. Q G L Q JV
RIRXW WX G®PD\LPS@AKBWHUDGHT XD QG f;(;’VQKVRXU@GW%DWLL%\‘éNUHWwmmeDEWL
FOHDQVWUXFRMOLQL@S UR WH) R Z OHH BD G

/IDQND
DWWLWACOHKHSDWLHQYWMDWHE K QVXOLQerovXOWDQW 3K\WLFLDQ 1DWLRQDO +RVSLWDC

LUUHVSHFWLYH RI WKHLU OHYHO RI IRUPDO HGXFDWLRQ
5HIHUHQFHV
$SOWKRYRR@YHUDNBRZOHG QDWW LW XGH
VFRUR@LQVXWIK® UZEUH O XF L GDYWHKE V
VW X ®AKBIH V XD @ R B/HU H D GIIHIQH UD OV H G

WKNWWXGRSXODWDRQRW UHSUHVHQWDWLYWXoDpx6RHUQH 0DWWKHZV KHGLDEHWHV

.DYHHVK&ID&RUQZID/EE&F XUUMQYWBRVGL DEHWHV
PHOOLMOXQGLDKH$XVWUDODHGADRIRXUQDO

VDPS®HWKBHQHUBIRG XODWKRUGX ZD V HSLGHP®HE/ID QN DJUR ZLSUR E O&H\ O RIOG
EDVH@WHUWIDDKHR YV S MWL /X LYWHIGU ED Q

VHWWLREWNSRVVLWABWKRXWFRERYXOG 1DWKD®R %XVH% 'DYLGVR®R HWOOHGLFDO
KDYEHH®LIIHUHMOMNWWXGR\EDVH®@PRUH ODQDJHPHRQMMSHUJO\FD DR LOH GLD EHWH V

UXURD SHULS KHW\W DMV KYRFLRQRPLF ~ FRQVHDOORULRARRID L WLD@Q &Y W P HRQ W

SURILPINXFRSRSXODIROREHG LITHUMRW  WKHUDBWFRQVHQVY\DWHFHQUKEPHULFDQ

'LDEHVEMVRFLIDMGRRIEK URS HDAYRFLORWR Q
WKDW Rl WKH SRSXODWLRQ RI WKLV VW D\BiWX(R\IGLDEHWIED‘EHV‘&I-H)\UH

[ IP WVIDMRQV &KRXGKBUIYDV6. +D]UD 6 XUYRINQRZOHGJH
DWW LW X G HF R QF AWIDE @XPOVLIDD G X@MD E HW L F
5HODW LWRIDAOWD P SOWL]HXWLOLVRWDRQ SDWLH@WBVWHYPRLRGLBG@KDUPDFRO

TXHVWLRQRDWIAKMIDVQRWEHH@UHYLRXVO\

YDOLGDRHWWKHULDQNDSBRSXO D WIQRXQ OXKDPPDG .KDQ7 1LVDU 8U 8HKPEDO

UHVW U RPMKWRIOX SR S X O DMWR RIQQ MAY H H QRZOHGDIRGDWWLWXEIDUGLQYXOLIQO|
DGPLQLVW DPWQRGLDEHWDWLHQ@WRURV YV

DFNQRZOHGOMEL WDRVWREW X GO WKR X JK VHFWL R@IX@®\QD WHDFKKRYSLWD.®\EHU

W KMIQ R Z O HIBIBIW W LWHIBDH) G QKWK RUD S\ 515\ kWX 0 NMBRAD VWIXGVKHEHUV S HEW

ZHUWBVVWHYVGD FW X3UD FWRIPH/HRILQVXOLQ

WKHUDS\ ZDV QRW DVVHVVHG LQ WKLV V§KX@WeIDPDWK $OYDY HWO7UDLQRQJ
LPSURWKEFRRPSHM¥® HYHOHO | DGWPWQ RW LR Q

&ROFXMRQ DQG WHFRP P HQGDWRQV LQVXMPRQJIJW\SH GLDEHWBWLHQ®-V6

,QFRQFO X WIKR/W X GM Y HDWKBWDMRWRIW\  <RVHI .QRZOHGIGGCSWWL WG R VX EHD |
SDWLHWWNDWEHGKQVXORQGLDEHW®KR $§upé?;ﬁﬁg§?mQEL;ZE&%%mex
DWW H QUBKIEH G L FO@LWRV1IDWLREODWSLWDO OSLWwp

-DQGKDG JRRAQRZOHBQKD IDRXUDEOH |\ ypwK:HHUDVLQA3KHDY HWQQRZOHGJIH
DWWLWRBHILQVXWKEQUDWEW HUWPSRUWD QW pww L IMXEUHD F W HEOHDW/EBIGD E HAVWHAOD/P R Q J

WRPDLQWDR@GUURUPMKHGXFDWILIR® O  wWKHQ HUDXE QIO O G HV WLLE R XYW KEHWIRQ N D
WUDLQRRGDOLWOMWDRE\GHY DL O DEAH D SLORW VWXG\ %0& 3XEOLF +HDOWK
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-D\DZLFNUD®BUHUDQRZOH@IAD UH QMY
DWW L WRG HGWKMD QD JHP R@W D E HMHKOVWO L W X V
DPRQSDWLH@WAID QN VI EXUER@P XQ WL
/DQND-RMQD®I 'LDEHWHKYGRFULQRD®RG\
OHWDEROLVP Ss

*KROD& ORKLWHEKHQGBNEVWXERVVHVYV

1IDPLWI GHVFULSWXKWMVVHWKNMQRZOHGJH
DQOWWLWHKGHUGLHA! DGPLQLRWLDAMXIORQ
LOMHFRRQI0 SDWLH@WMPSBOWOXYDPED
JHQHUDO KRVSLWDO DW ODOOHVZDUDP
*HUHQWHDRJHY 6KXPL\WHHW O7\SHRQH
G LD E W WH HNGOR Z O HOGIGIW W LRV Q M X\OH. @I

%DQJI

WKNQRZOMD QG UDFWR PAHVO | DGPLQLWWUDWL[FCQDLQLVWIUQD\NNH%I@HJUE(WKLRSRIXUQ?I]O

LQM H AVOME IDP R QG L D E FB\D WAL HDQWIWEH. ® X W
SDWLHQW QDWL:RRDQO®HD OBFQ FHIWQ G
5HVHDUFK

3HUHUD 'H 6LOYDEBUHUD .QRZOHGRIMH
GLDEHBARQW\SH G LD E HSWHVL HDQWAVH Q5 L Q J
SULPDKWOWIKOUROLQLF6ULUDQNDDVWHUQ
OHGLWHUUDQHDQ +HDOWK -RXUQDO

‘LDEHWLF &RPSOLFDWLRQV OHGLFLQH
6DMBLS 'HVFULSBMWYBNEYVHWKHRZOHGJIH
5HJD U GH@HG P L QLD W LR X QQMHERP R Q J
"LDEHVOHQ O 13\ AL H@QWNE HWOE ®LFULP D U\
+HD O&HQWIMHO QDP D&RPP3 X E+HD O V

S5HFHLYHGSU $FFHSWHGXQ
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&QOLFDOHDVRQLQJ LQ , QVALDDO0 HGLELOH VKH
FUXFLDOLR® Rl VA QVKHWLY DV D FRJ QIVIYH WNLAD
1Q DQ HLD Rl VSHFLDOVDVMRQ

-D. DUQIKH 6

, QWRGXPIRQ ' R ,QWAUQDO 0 HGLFIQH SK\ MIFIDQV QHHG DQ\
VSHFLDOFRJ QIYH WNLAY VIR DFKLHYH VIKHVH VE R

7KHRULJLRIVHQHUIKAVLFL®WSHFLDOQVWYRDY LQ FEOIFDOHDVRQLQJ™
,QWHWEADBQFRQHSHFLDODEHMWYNUDP@WHUQDO
OHGLFG@NEBFWNRHYHGBPD ®HW KHROHYV 3DWLHHHB , QW H LOGHBQ F LISKXHV L F LIDWQH
RISK\V L FKOBQYGIL | |H DA G ROAM | H FHRQW U LHVSUHVHQWILWRBQLQFUHDVERBOONHWI
7KHDUJXPHWRW XSSRWUWDL@®I@RUH GLVRUGRGBWREOHRKVMUHODWRIGDSLGO\
JHQHUDRDWSD Q QHRGP R U AV K DIMTXDUWHU- QFUHDY¥WURSR U RIHRIG HUMW L HAKWR Y U H
FHQWXW UHFHQQMQOWHORRSHGJLFROWRH PRUNXOQHUWDEBOW X Q FWIPRX® W IRSOID Q V
0' LQHQHUDDWVHWRIBQFZQKEDVHREWKH )RW[DPSWKEHFOQ®H QIXQ FWAIRQKIHLQJ
IRXQGDWIGRQLQRQR®RHD JHQHYW\WLFLDQPDNHM)GLYLBRDEBXVFHSWIREFOHNHG QH\
DV WKVHZLWHK[SHUWMLOWKKLDIJQRYQE LQMXHYHQURPWKKHZHQRQ VWH WRIGD O
PDQDJHPHQIFXVWH GRPSOKKUR @LFG LQIODPPDOMKUVELPLOZUBGMKKBIYIDODELOL W\
PXOWLV\\GWHR U GHID\G X G\WW L HQ WY H RIPRUHHIHFWMWWAMPHOWKRYXBYLQHURQLF
GHILQLMH@®QFOWGH HGBOFULSMD QY LOOQHNVWBVDEHWHIMY ORI JHHVXOWRLQ J
FRPPRQR DQ\VSHFLDOWM\XQGHUWDNH LQFUHDWIMRI GNHORSERBPSOLFDWLRQV
FRPSUHKHQVNHNVRHDSDWLHQRBEOHPVFRURQDU\ DUWHU\ GLVHDVH DQG FKURQLF
ERWKLRPHGLPRGSV\FKRVRFLMHO DUH
FRPSHWW@NMRY LFGRR UG L QODUHEGWWKH $QRWKBBEWRRQWU L EWMRMIQAIR P SO HRIW\
DVVLVWRIGPRHOWLGLVFWHDIFRYBRISWLPLYVH OLQGEDOQRWINBGYDQEGNW R ZO HIBJE

KHDORWWFRFHK\L OARUNLQIKRVSLWDGY WHFKQRORIEWYBHWS R KEHWHFRMQREHO
FOLQLFV VIQGURPIG LVR UG HUWKYWLW X DIWXRI@ KH U

FRPSRXQGM®WKHPHUJH@RHES LVFRYRHU\

$ UHFHOWYLHGNFULEWGH WDJHRQWKH QRYHO LQIHFWLRQV VXFK DV &29,°
GHYHORSPIWGWS HFLRID QYW HP QG OF LQW/

NHGULY BQWGWAM Q BV KKH D G KMV W HLRQ

UHVRXSRRUHWWYRBEV6UIDQND ,W DV 6\ QUIKHMY DV D FRIQMKXH W@ LQ FOQLFDO

D O BRI R S R WHE® VWM KFHO L Q%6 D BW LLFGHW H U Q DLBIDVRQLQJ

PHGLFK@HQWUDQVGLV DISSQUIREEMNKZ R

NHURDOWYODWRGLQUADYRQURBPDVWHU 7KKDJQRWWLRQ BURF HWRYW ARD WDHULVHG
GLDJQRVWERLWQRNDQJDREPROPSUHKHQVLEFHWR PDLQ/WUDWWSIDWWHHBORJIQLRMWLRQ
DSSURDHAXQ ®DVWWMKWF L H@FM K HHXWLFVK\SRWKHWLFR ®HBGXRWDEXH 7KHVH
WRDQDJPXOWLPRUEHGLWHAD WVRARRR@WO H[ VW U D WHBJHK ML OW\RHDGJ \ LAQHIJ U HHHBQ G L Q J
SUREOHPV DIIHFWLQJ GLIIHUHQW RUJIRDQW RH)\8 KK VRRWH FO L Q LFQ DK AV\S IR |

0 o— z“0oc ¢
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FOLQHEOBRXQWHUDPS@MRYLMHAW®R HO\ DFXWHGQHOMX®), +H KDG&23' W\SH
PRURQNKHS' DSSURPRKOIHSHUW@WKILHOG GLDEHMHHWOLW X0/ LVFKDHRHB GBWYVHDVH
FDQDUULYWGLDMHRDOPRVYWVWDQWDQHRXVMQEDFNDFEKRRVWHRSRURPWRQH V
WK UR K DRV WHHF® J Q 7\ HRIMEZ RW UD W H JH. H VW K$ID WWZ D\B UHV FUQEB G WFHRWAVLFRVWHURLG
SDWWHBRQLWL@®$' FORVHROUURIYSVR IRU&3' GLFORIHRDKLVEDFNDF&XHW R
6\WWHPLQW X HW RYWH. RQBDVIQ 6\VWHP RVWHRSRIWDWWKLGEU HF H QWMUDH D WLHEGK
W\SHVKIL@QN ORJQRDDVRQRRWZKLFKLY FHOHFR[LE IRU H[DFHUEDWLRQ RI EDFN SD
GHOLEH WHVISHBWM HVF U ILEW GH H @ G
EHKDYLRXUDO HFRQRPLFV 7KHP XOW LSIDWMK R O RIOLABV V R U GPHWWE H
YLHZ®GD FRKHUBRROHKLYURFHYYROYHV
,QD UHFH® M HAH SUR SR WHEWK ARJ QLWL YAFR JQ L WIQWHK H Z KW U HW® RO L Q BB ® U
SURFHRIV\QWKISOIDDDWHURQKEHQFRXQWHWBHVFULEHG DV DQ RUJDQLF ZKROH DQG W
ZLWEDWWMPDYLPXOWLPRURIWGRWSOH[ UHIUDPHVG WBHFISIKKBDVHRULQVWDGGRH
FOLQIGEBEBIPY 6\QWKHWKLIKHUHBHYHO \HDU RO&23'WHDVEZHGMK Y HEDXU RH V
RIDKLHUDWARRQLWLX®FWLR@MWDRRP VFRUWLFRVWHDEHGWRW KK HYHORS RH QW
7D[RQRPRI HGXFDWLREWMOFWLYHVLY RVWHRSFWRA/ LV $VDUHV ROWMKIR U P K
GHVFULEREHG/HULRYHUERMRPEL@RPSLOH GHYHORBHBURIUDFW@GHNF N FKH7KH
RUJDQHBWMWDUBMRUJIDQODWKPPDUIZKMUH FRUWLFRVWBGREGG O SURJUHVWRG
LM.QFUHDWHRRJQ IRWW RBR GRHV\QW K QLY QHSKURSD@®HFOLQHQIDXQFWERIZDV
SV\FKRORJ\ SUHVFUEEBGFRRUWBQDFXWHDFHUEDRVLRQ
EDFN SDLQ ZKLFK SUHFLSLWDWHG DFXWH N
,QP\ YLHX SHFLDIOQL\)WN\H B € BOF VER X0 G
LQYHWWPHQGHYHORBIKIPIRIQLWINHRIO )LIXUFUHVHDQIW\D SK IWUADE HV H QRUDWWHR Q
VIQWKH@LKHIOL QUAD YR QKQUAD HFHVVDU\ OLQDNNURE VI HUFH®MW) LEFDW X @ HWIXU UR Z V
W R GG UWWKHPHUJLRKID O O HIDFHE\ WKH LQG L FDAVX QD WSLDAMAK Z M@ VK UHBILY LG XD O
VSHFLDD@RO XGL@RUHD¥EH@H RPSOH[LWSDWKZB\SDW K RIHQKR ZIQGGDVKBBURZV
DGYDQAN@RZOHBQBR QFUHDASHGELDOLVDWKRDD QDSSOLFBRWLRW HPRL H QWK Q N J
7KHURORI V\QWKHALDLQGE H L O O X V WLLOIWKHIG X Q G H U VIWFRPG OFH] L QLFIDQLLUWRIRR U R |
IROORZLQJ H[DPSOH DQG ILIJXUH DQHWD N IBE D JUND@RZIWD &OLQEMD/ARQLQJ
0DS
$ \HDU RD@DWGPLWAMMMEDFHUERWLRQ
EDFSDLROOREHROLIXORDIOWPEZHOOLQILWKRX@WHUVWDQYEHY®W H U D DWLKRRZ\WQ
DQG ZDV IRXQG WR KDYH KLJKXHWURKP EQHDWUBDQRY LFELQLFRDGLVUHJVKE

JLIXUH 7KH OLQNV EHWZHHQ LQGLYLGXDO FOLQLFDO IHDWXUHYV DQG WKHL
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RSSRUW X\RMWWAHD\WROLWWMME SBEOHPV IRH[DPEQQVKLEYVW DEBADF D XWDRDLQVW
8QGHUVWDWE&HYMWHUDAWURGOXYLWRHG IXWXUH XVH RI 16%$,'"V LQ WKH SDWLHQW
VSHFLDDQIVOWH PRIZQ F VQRVDNBJOREDO
FRPSUHKHQIYSSHRDBRGEHFRP®RDVWHU P SOFDURQV
GLDJQRV WH.[FSLHDUQAIV K W U H D WRAFRRP\S O H |
SUREOHPV DIIHFWLQJ GLIITHUHQW RUJ D@ W HS WIQHVERDS/DW H\FRJ Q LW NYADQJ U L H V
VHYHUPSOLFDWUEQRIHVV VWRODLAPLQWEG
JLIXUHVKRZWKH RQW UDHAWZ HARJ QLW L Y$U D FWRIAK) WH PGIQ FLMHF OLQISEDBWLFH
VIQWKRIDMS HFLDQ QWP IQGIOF LDRHW KH  V\Q W K H M I LDKHRY L VD/SISFU RVKIDWQ U L FK H G
PRUBLPGWRIPDRQI[SHUWRXOIEY SHLDOWLHNY D WUD®LVFLS @ISSURDERY RO FIORN H
VXFRVQHSKURQKRHXPDWRQREIDUGLRORRAROODER ZDWRKQ W LGS DWFLS O,IQQ-HRN W
'KLOMKIH G LY FRRBE W HR RLKHHWSIH F LD O L L\ V W D @FHR/X O WEG § O MQ-OUM K R XEOHD H G
L QV K HILKJV S H FRAULIDHY V\ VBMHEPQ/Y D O XWWE O HE\DJH Q H U Z & BK/DWV KPIL Q G \DHAE D S D PAL IV \
W KW HDFPD Q D J VQKISID W L HYWW KUWSHF LD QL VW\QW K HVWN.QRZ O H GIUHHG L F IH@G X FDWDR G
LQW H B REODLE LAKRP X VEHW BRVE K DFEW H UL VSR VW JUDW XKD WK RIDGR P RWE WK Q G
WKHQWHUD PWIGRIQYNFRQWKHPW.VWKH JLYEBKHHPSKDW®BHOLEHBDWQYRDURQLQJ
VSHFLDRQIQMHBBOGDFZ&RW K QWM VLV HV $QRW K/WWJ D WWUKVH RUKHUDSKLFDO
WKY S FLDRQRWOHGBHYHORRBOLYMAVEX U H HW K RIGRKD \& O L Q% i D'OR QIDBEMW BUR P R W H
DQ®SSURWAMKSDWLHGWISUREOHRYY VI\QWKHVLV
KROLDWGERPSUHKHYVQWKHRHEH\RQG
DGGUHVVLQJ D PHUH EXQGOH RI LQGLYKENNG \SWRAPWGPYUNDROB®\26&(VOLQL
&OLQLFDRDWIRQFLPHQL &DQBUDFWLFDO
7K LY/U D F V& HFYH. DWRHR/Q V W DRIFHHY'S DW L HQ WV V H V V FRHQOW QUPPQ Q DWNR QB (6 L Q
LMHIHUWRBOWVSBRLDGMKWRISL QLRQY WKH58&3 8. @ XVEHUHYLVEWHRGXWHKHV H
PDQDJHPHQWKHWVIREWL\ER\QWKMHKH |UDJPHRRVQLWRPSHWHORBIERURIDLQVW
GLIITHUHMESRDQB VR GXFARKHVS®ER) VAQW K HE@RR/Q W WDWING L W RRFPD/BIQ G D V H
PDQDJHPHIWRQ QWHJUDMMEH UMKIN EDVHE VNP HQMWM Y LFKRUKRSSRUWXQIRWLH V
HVVHQWRWDRSWLPLWIUHD QGSUHHQWLQIDVVHMOWKBQIBFRPSUHKHDRSSYR VKO W
XQQHFHVEDXYQWHUD P EBRHBUL FBOURUVUHIOHFWY UHDO OLIH FOLQLFDO SUDFWLFF

JLIXUH '"RPDLQV RI H[SHUWLVH RI RWKHU VSHFLDOLVWYV LQ WKH FOL(
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$ LR®! | RUVKH &RAIHRI , QUAUQDCD HGLFLOH

7KHH VWD E O L RKPKEQAD Q NSCR O ORIJGIWH U QD O
OHGLFLE/E,0ZDWVLIQLILVADHES ULD QN D
DLPHIBW HOLQHMMEE BY FU LEKEOEQDQ G

RW KBHRIORIDV SHFLDQQWW OB B OFL QI FW
VRPHBRX®G U HWKKHWV D W HW® K QAKEGT & , 0
ZDVD UHV SR @\BHR Q FH WE\DAS H F L D DMULHH V
WDNR@BHVURPHRIWKNQRZOHGRRADQ® QG
FOLQURDMID JHQMBSXK\VLFIEDQW K HFRIX\O G
WKHUHERERIQVLGH WHLRPDRMHBHUWLVH
IRWKHMSHFLDQOWWUQBGLFLEHFRIQLVLQJ
VIQWKBWIPR JQLWNEZ®® EGW KIH UVWH ©
DGYDQFRLQHZILHARGWKLQNUBYHDDBIG
HYDOXDWLRQ

,VL\RSSRQWR W KGHUID QNB®OORIJEWHUQDO
OHGLFMWEKLRQVKLELW LDAWANFHR J QIOGH
SURPRWHFRJIQLWNYBO®\QWKHWEDLQLFDO
S U D F WHLGFFHD W DR U D L @ K& X D O O H\QRIW

W K BR O O MRV D NJKD R ED 9D G H UDVK®IH V F X H
LQWHWPOIBQFUQRPNVKHOXW FRIHM. GHQFH
%DVHG OHG(%0QYHBEWFRORQRXBGQGV

5HIHUHQFHV

'LVVDQDWRHUVSHRQKYWWRHYRDA QB Q
PRGHU®D\FKDOOH RBWKHQWHURHD®LFLQH
3K\WLFLBRQVHGE®%/&, 0RUDWLRQ 0\ VHDUFK
IRUPHDQLQ$VLDEQRXUQRIO,QWHUQHW®LFLQH
GRL DMLP Y L
1DVKO ODUNOH BHI@ULPEGHOF$UWKXU
5RVKD@BYLQN& :HLWS$ *DU%; IRQVWHURLGDO
DQWL LQIODBRIXWWRHD\Q G LV DFWH LGQH\
LOMPWOE\SHUNDAHROGBHG X OSSR SXODWLRQ
EDVHEWX 1HSKRW'LDO7TUDQVSODQW-XO
GRL QGW JI]
.DSODQEUPRFKD :LHO HWO(YLGHQRHY
JHQHWLPRBHGBYVFRYEBUFHRBPELQKBDOWKFDUH
DQGMHDUGFBWMDWH 2FW
GRL v
-D\DVLQIEELQGED OQRW KHDMRUHDWLRQDO
DSSURDFK" &H\ORQ OHG - ‘HF
%RZHE (GXFDWLRWDDW WFSHWRPRWH
FOLQLFDO GLDJQRVWLF UHDVRQLQJ 1(-0
&RUDWD/HQWA +RZGABH 'LDJQRWWDNRQLQJ
LQLQWH PGIBQFLR IS UDFWWUHADS S U D, QWDHU Q
(PHUDHG GRL v

.DKQHPD@KLQNIDQMQ & ORZHZ<RUBWUD XV

7KHODWWNUUDHQWLQODGV\VWHPDWLFDOIXRG *LURX]|
GHVWUMHGROLPONIQA AVBE FLRAMONHUQDO:LMD\DUDWE@HUDWXQJD\DVLQIKHORULQJ

PHGLFL®HDUMGHD®®D FWB HDIBJOREDO
UHYLRLOF®LQUHRD® R @M FRUFRPISWHQF\
7KLY LCDOD VHRQDE®WWRGHY HGH S HUWLW H
VIQW K HWRUNVGIRXO HIEQ @ D Y L IV WUHR WIKH
QH[®D YRIFKDO O HIQIFHYX & K@P H U J IHQUD
RIDUWL ILFWBO O ) RQFKLQHD U QIQEW V
DOJRULWKRYLOEHDQHSLEDWWOMOD VK
EHW Z HH@RD W XW\R®V K H KIRQGHE3 PLO O IRRQ V
\HDWRWHYROXWQBQ UW L M\WMDRDB H D W\H G

KXPDQ LQJHQXLW\ ORUH RQ WKDW ODWH

5HIHUHQFHV

YLWS 7K 15 L VRHIW K3HU D F VRIL MW H 0 € B OF DM
6SHFLDAWY (QJODQ®RXUQMIR® OHGLFLQH

GRL QHMP
-D\DVLQIKHHYHORSERXQWWHVYGHQHUDO
SK\VLFLPBWROO 3K\VLFLDQV /RQGRQ
-D\DVLQBIKHE6LODDUXQDQDIDINKHQ HD'

*HQH UM L FI7QID L QLRI UMD FAKDOOHQJHYV
DQ@&SSRUW XRIMMIMZH Q W \FIHLQ WXRIX U @D O
WKH &H\ORQ &ROOHJIH RI 3K\VLFLDQV

V\QW K HDWDW L WHRD Q LW NYIBOBRP SOFQLQLFDO
GLDJQRVDYQRWANUO -DQ GRL Gl

$QGHUVRQUDWKZBKSLUDVID@UXLNVKDQN

.$ OD\H®( 3SLOQWBEBERWKM WWUWRFN $
7D[RQRARUOHDUQW®DFKD@RIDVVHVVEQJ
UHYLWIRORRWIN[RQMRANGXFDWREREBWLYHV
1HZ <RUN 3HDUVRQ $00\Q %DFRQ
*DUGQHWU 7KH )LYHOLQGMRUWKH)XWXUH
ODVVDFKXVHWWYVY +DUYDUG %XVLQHVV 3UHVV
QUGQHUS VIQWKH VR LIQE PHPRUURMNKH
FUHDRIRKOW LRGH O O MIKIHORRUIBW EU L @ $H

7KH 0,7 3UHVV
-D\DVL@JKN FULERPE CHJL QLFID@D D WRWH

EHG VLA&HD V\VWHRWVLHQBSSURDFKHIXO"
(ISORUDQRYEQDJUDP PDSBIURMWROFLOLWDWH
FOLQLFDO UHDVRQLQJ %0& OHG (GXF
-D\DVLGIKHROILQEFD®R QBN K QRYWRR O
IRU EHG VLGH FOLQLFDO GLDJQRVLV
.DVVLUHWMHDFKEQLQUFRDYR GDQIH E DD/IG
FRDFKHG $FDG OHG
-D\DVLGIKIDIQR\DRUES & DO LIRMYKNKRUW
FDVH -5 &ROO 3K\VLFLDQV /RQG

$XW

5HFHLYH®@D\ $FFHSWHGXQ
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' HFQOH LQ HP SDVKK\ DP RQJ KHD@WFDUH
Z RINHW  Z KHUH KDYH D@VKH | GRZ HUY JRQH'

&KDUBN-&{  6LYD RNDQY%{ . XP DQDQ7{

$ EVWWDFW

6BWXGILUHR/MURXWEHRUDEHHSR UG BB OLQWKHP SDWKKHDOW RRMWHHU&: VLQHFHQW
\H D UAK LWH Y LBIZW HE S®IRWHKMP S O L F DRAWR QW F OR B S D WRQS D W LFHEQUBHQ S U R Y LAAHAO
EHL@IQ SRV VLZDOM B UR P RIWPH D WKPAR QW& :V (P SDWS® DDFUXFUROGRVWHWK®UDSHXWLF
DOOLDMEHQKDQ FIMIWLRROWFRPHRZHY FSWDFW EVILQHPBOWSRVHALIQL | LFRCOQDM HQ JH V
LQFOXBRRW L RIQKIDX VI DREQY U Q RIXKMAFHRR Q VW UDWRMIY VERRQGD D [BHFX O WE UIDBUHQF H V
7 K H VA D Q OHHVR Q W U MERCWWXHE V W DEMAFLAIL@IIP S D WIKR R Q9&:V ZK L AIKY XU W KHD FH U EBPW H G
KLIK VWHOHMW R YRKH® YR UNORR® U D Z E DIRWKKIHD OW KEDWHRQ LRRFWRQEHGLFDO
VW X G HDQENU W LFXODQ®DWDEEEHF OLL@ A S D WK M R/ KGIH P D QSSRA HEGP H G L HIBXX F D W QR Q
GHPDQGW@QDLOHQLRGWUXFWSHURIE DPBHRPRWLHDI FDUDHF W LEWW HUKQ $ R URDRLYN
HQYLURQMH®YW H J UDRBIDWK \ | R WXMDHEQBE X FD W QRQ D F \W D BHX V HVE R/ H DF&KL QL F D O
HPSDWKRZHYHWFRQGXHMLW PRV S IDHUEHF X O WKIBIIR S D WLKQV KFHO L QY. A BVGWDLUGIO \FRJ X F L D O
)X UWKHURRYMW D HOMR®WYEQVWLWXWS R RIDH VV H QW R/XO W Y KM NOLOVK XWD X J BXVF K
HQGHDYRRMORR QW U LVEFFW & W L YADRPIS@N V L RGID\® W KSADRJH V V LRKQRBW\ R U ISW WMHH Q W
FHQWUHG FDUH DQG ZHOO EHLQJ

.H\ ZRUGBEHWPSDWK\ EXUQRXW KHDOWKFDUH ZRUNHUV

(P SDVK\ YHUXVW P SDWK\ ZLWRQRWKNNYIVHULQMQFOXOHWWBDFWLYH
FRPSRQHQWHKVWURGHYLWR OO0 HYW R B\WM

(PSDWKAPSDWEKQ®GRPSDVVLRHHODW WG VXITHULQJKHVHLVWLQFBULRRQM F LIDD®
GLVWERBWHBQHP RW L RIGHI/G R Q(WPHB\D W K \ KHDOWKFODHWHHHPSDWKHO SBEXXLOSDWLHQW
LQYROXXYQHW VWD PREBXD UDQRWSHIWRQ VUDSSRUIDWG XQGHUVWDQWGPQDWKEDQ
HPRWLRMYGSHUVSHFWLYWNWQFRPSDVVHYRPHWLEBHYWDOKHDUHJLDYG®REBDVVLRQ
FRJQLWFES’IHWKQGHUVWDQBW(&W‘IKJR\XJKW\GULYHV WKH DFWLRQ WR SURYLGH FRPIRU\
DQGIHHOL QHPRW L RIQMID W KI\HH O LZKD W

DOQRWEHWYRI@HONVQGERPSDVVLRROEMWHK  5RGIRI HP SDVK\ LQ VIKHUDSHXVIFE D@DQFH
DFRRPELQBRIXQGHUVWDQGHKO ERXSOHG

ZLWKXGHVLWRKHOS 6\PSDWRQWKRWKHU (PSDWKODD/NHWURQKFOLQPHBGQ F IDIHG
KDQGQYROWHOISQCWRWRUURZWRHRQH GRFWRU SDWLHQDWLRQ¥KLSIRVWHULQJ
HOVIP LW URN X QHW K FQHF HV VU KDOWOKIHLU XQGHUV W DIQGHIW®E X W XDV SHEMOLQLFDO
HPRWLRWDWHWWRUBERXVFNQRHEGJILQJI SUDFWHPFSD W K\O O RKZIWD O W KFDRYL GMR) V
WKHKIHULQRP RXWVEBHYSHBOWHYHKDQ FRQQHEWSHKDWLHRQIVG/HHSBIHWYWIQIQLILFDQWO\
IXO®G\QJIDILOWEKWERPSDVVIRBYD VWHS HQKDQFISPWLHRKDMWHD QGRXWFRPH Wb\
IXUWKHG GRDWLRABFRIQIDAQA®PSDWKLVLQIQGHUVWDW & BHU V S HF WHPYRW L RIQQ/G

0 o— z“0oc ¢
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FRQFHBIGAWD FEDW L KEIWO W KSADRVH. GBQV HQYLURQPHEWYZRUNORMD&®WGHPRWLRQDO
WDLORHDSSURDFRPHHWQGLYLGNEGV H[KDXVWLR®RQVWBIQSRVXWRSDWLHQWYV
OHDGW®RUHIIHFWLLYOH QRVUKMD W PIGW VX I1HUDQBNKIEHPD QG Q@ XRIFPHGLFDO
FDUSIODQQL®QRUHR YHRIS DW KHQWL A U D F W LSRUD\F VI DRHH DAVGE X U Q RZXKAL FIKWF K D WDHFU LV H G
KHOWRIPSRZISDW L HRVFW LSBOWLFILG DWH SK\VLFADRR W LRIP® H Q WIDOV L J X AK H
WKHKHDOWKGBBEH/LRQQYGPDNHDWLHQWSWHVVWEHUIRHPLFLHR@MAPH FRQVWUDLQH!
PRUHMLNMRKDUWHL WD@DRUPDWLRRQOVR VHWW LRIWH IR UFHWHD O W K BD &M IUGW R
HQKDQFBWLHQRPSOLDMFEDGKHUHYRH SULRUMMNWY HEIDWLHQWHUDRWG RBWVQ J

W U HDW PHQIWP H@\HD G L\@BE HW WKIHID O W KR S S R U W XIQRUIPLS-DW KHQWLFIH P H QK H V H
RXWFRPHV(PSDWKHWRPPXQLFDWIRRAR FKDOOHQIHVYWERRBSRXQE6H® V XHW K H
DOOHYWK®BIW L HDQQYLWWDDQEGHEBLQRN V\WVWHRXFKDV XQGHUVWDDGRBUQLVWUDWLY F
LVROD VORIV X DL RB DO LHQIY LU RQOWH) G EXUGHD@ODRNVXSSRIRWHQWAHD O EHLQJ
SURPRWLDHQ\RHV XS SRIUMHPRW L ZGID® PDNLQWBLIILFRGWDOW KRIUNHWURXVWDLQ
EHLQJ:KHQSDW IVHIQMOQ GHUVIN@REBOXHG WKHPRWDB® G RJQLWHYIR X WAHNK L LRHG
WKHYDWLVIDFWIFROUHQFUHDYHYGMER HPSDWK\7KL@HFOLQHPSDWIKRS D FWR/H
EHWWWEFEKRORMIQEPRWLREDO EHLQY TXDOIRWSDWLHQWBQGFRQW UL EAXRMIR\E
DOVRUWR W MXKBWSDWKQKD QWHEYHUDOGLVVDWLYV IDFMRQQRPRBQIKHDOWKFDUH
VDWLYV I IDFMZRR@O ERLERWQ ONKSDWLHQWSWRIHVVLRQBDWLYQLF L FEXFOMK D YU W K H U
EXW DOVR WKH KHDOWKFDUH SURYLGHOUWUDLQV WKH KHDOWKFDUH V\VWHP

/ IP VDMIRQV Rl FOQLFDOHP SDVIK\ (P SDVK\ GLRS LQ MQLRUWXGHQW

3UDFWLNQRQ IHFED W KMK R X HW VWQDRU 7KHGHFOLQHQWK XV IDIQMP PSDWEBPRQJ
LP S UR YSDQWL A QWD Y WOV P L W DAMHLICROQWK FD MK Q LB B FW RIUQ/GPHG L F V@ X G H @ VQVE H
SURIHV V LRRIQIHIF R X WP R W L RIQHOX VW L RRW W U L B RW N @ UQIOH UIIDE W R UWKPHGLFD O
D QG X U QUWEXX MV RVIKL Q W HIQR/RIW L BGIPO Q GV HG X FDWIL@R@&V UD L BLURIFHVV7KHLQWHQVH
RIHP SDW K IZ\LMSKD W L HZKW FKD QP SDWWHLU GHPDQR\WHGLADFKRBOQ® HV L G MQIFLQ L Q J
ZHOO EPQGSHUIRUPDQFHMPIHRQVWUDLQWWFOX®RREIRXUKLIK SUHHAIUWH RQPHQWYV
E X VRO L Q IVAHDADWILXD WAKUHHUV WA K R SVSLRW X Q LWD Q GH[S RW HV RK X P D Q/ X | I H U LRDJQO H D\B R
IRUGHHSHPSDWK HWVQWFH UD F\8 RRGI\Q W L DHDFOR W L RKYBO X V WILEREE X U Q RIXBVWU @Q QW K H
FRPSURPLWKEXDORMWRPPXQLFZWWRIQH FDUHHUWGGLWLRQKIPGK D RIQVO LINEKLOOV
SDWLHQW DQA@FDGHPRFKLHYHMPHQRY H U VRD\E K H
LPSRUWRQFHSDWXQ GRPSDVVLBOUM HQW
$GGLWLRQMHWOLGH @W ISR YL HPRWLRQWDUH 7KHLHUD UFKIORMIROB HG L F LZQKHH U H
FD@EOXSURIHVVERXRG D WL HYFWAGLIQ L FD\OH Q L R B LW/AGY FW DLV MAH U D PWQIGR B WL VLR Q
REMHFWOQGMALYVLRQ PDNK&JID (ELDL\ PDNLQRD\ GLVFRXWXGLKERFWRRHGLFDO
HPSDWKWWLIFBR QK H D O W KSALRIWYHV®HHIWD GV VW X G HRMBQ X UV L\OW X G HQMPH[ S HVVLQJ
WR.QFRQVLVWIOSBWHWQWH KLOMHKOWXUDHPSDWRW TXHVWLRV®D E O LQRKHRV
GLIIHUHR@®HRPPXQLFEMURQAHDUKLQGHU ORUHRYEBDYLIJDWR®SOKHDOW KANWH PV
W KSIUD FWH[S®! V \DLREH FH S W LIRRSDW K\ DQGD UL RKR/P SHWUWIVSRQV L EDQ@XW WHWM U
/D VWK HIWBIULWRNWP LVLQWHUSZKWDM LRRPSURPHLRRIWLREO D8 UYHYGWRJIUDG XD O
HPSDWKHWNVBSRQFWHIK\EH PLVXQGHUVWRRERVIRREHQW K XV DDWPP S D WKY HW L P H
FRQIXVIMHIVHULRXVRIHVFR QG LWRIUREKH $GGUHVWK® KD O O HIQHUTHVFMKD/QIHW K H
QDW RUAUHDW P HERGG UHVWKGI® HPV DWLR QMW UXFWRXBHGLFEGXFDWRRGK HOWKFD UH
UHTXLDHMD OD QPG URDFKDIMV)FRUSRUDVEHY L WHHRIB ULR U KW DL WOP EISUQPRWH
WUDLQVQUWHPDWIFSRU GPDLQWDLQLEBSDWKHMRAPXQLFDWNRQODQGIRVWHU
SURIHVVLRQDO ERXQGDULHV VXSSRUWHDHQLAYIL UR Q PAHKIVM/XY WV K H
KXPDQLVWLF YDOXHV RI PHGLFLQH

' HFQQH LQ HP SDWK\ 1Q+&: V

(P SDVK\ DQG EXUQRXW
$ VLJQLMIHFU HDW®P SDWKEHL Q@QBERUWHG
DPRQKHDOW KZARWNHHLRQP D Q\SDUW VW K H 7TKHFRQ QHFFEHWH @D GURBSQHPSDWEB® G
ZRUOG TKLUHFOL@RSDWKRIWBQ®H EXUQRXW KHDOWKBNWRHH VYV LRYXG\WO O
WRD FRPELQDWRR®XLJK VWUHERUNLQJ GRFXPHQWHGKOLJKODNLEAXJIJGLUHFWRRQ@DO
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PXW XDUHL\Q | R WHIODIW L R Q VKKLLGBHV VH Q W L OQ HP SDVK\ EH VIDXJ KW
IRUHITHFWI DYWL FQWH PSDWRD QBI DGV R
HPRWLRHBOXVWAIKHIXHDOWKEFDRHLGHUKHWKHAQLFEPSWKED @HWD XJKBMEHHQ
FRQVWDHQNOWH WEDWLHQWM ULQIKLY  ZLGHEBISORUWEGHQAMHPPLIQQRPWKHVH
HPRWLRQWROGDUWLFXAQARUBLIK VWUHWMYSOR UDWXRIHWWIFV® L Q HPSO WKD E H
HQYLURQPEARQWHWHDYYRUNORDGGWLPH FXOW L YWRXEKD U JHMWEGXEFEDWICRWUDLQLQJ
FRQVW U DADQERQLVE M WVHE X U Q R X WWODRMH  WKDWRFXWQ GHYORSLPRJIQLWHFSED WK\
SK\VLFBI®GRWLROQGPHQWMBOPKDXVWLRQ XQGHUVWBQ@®LEITHUW SHFWQEBHVHFWLYH
%XUQRXWXUILPLQLRPEHRYLGBDYDARW\ HPSDWKMPRWLRQMHVYRQDWLWYWEBEDWLHQWYV
HPSDWKWKHPRWLPD@BERIQLWHMRKUFHVH[SHULHQFHWRZHY AKHIITHFWL YRI@KFK
UHTXLWHER QQ HFHVH SOMWEKDWLHEHWRPH WUDLGDQD UWEBDVGRQWKHQGLYLERNME OLQH
GHSOHWH® HGXFWDRRRSDWKD @HDWR HPSDWRHYHRYHQQHVROHDUQDQGWKH
GHFUHDSBH@WLHW@WLVIDBOWGRRRUHDUH KHDOW KFRDYULH R Q PHXESE RUW LY H QWFD\D
RXWFRMDWHUEDWNOWUBRGLYVWDIWHWLR® O WM W FFR U GUBH U WDH.QV RIS B WIHRY
H[SHULHQMENG KHDOWKFOURYLGHMYG WKKHDOWKEDR WL GHUAM WALLYHH[ SBILHQFH YV
SHUSHWXWWRFORIEXUQRXWGGBHVVLQIDQBWRQUHOLIDL@XSLULBMHODLBRM[DPSOH
WKLVVXHTXLEKYQ JIHQV KW\VW WX F R V FDQGHQKDQMKMNQBUVWD QA IHPE D WERY G
PDQDIJHIMMRAUWNORPBWLRIBORIHWRXUFH¥RPSDVVLRVHPSDWHOGLPLQRVYKWLPH
DQA&VUDLQQVLO DHEGFHO I ADUBD WWRLH G X MV E X IRXR/WKLJIK VWIRH\GL WHRR@WLQ XR XV
VXSSRUW WKH ZHOO EHLQJ RI KHDOW KFDHAHBARBHIHYIR UFBBHQWH QWRDOQWD L Q
LW 7KXVZKLEK®LQHPBDWKDEHW D XJKW
UHTXLUMXVWDLQHRUWQG LQVWLWXWLRQD
6FD®V DQG P HDVXUHP HQW RI HP SDVKK\ FRPPLWPW®WUWRNQBDLQWRKRAVNLD@V
KHDOWKFDUH VHWWLQJV
9DULRX¥DOBQGPHDVXUHPHMWVEHHQ
GHYHORSBM®EVHNRSDWKYAQGLYLEXWRVQ
VFLHQWHHIFUBR GOLQVHMWONLQINKHVH WDWILHVVR P SLRYHHP SDVK\ DP RQJ
VFDORMVHQNLOWOH UHIRBWW LRQ&D L U HMpoKFDUH Z RUNHUY
REVHUWYB UQWW XD QVBLLIN H UGHLPWM Q V IRR Q V
HPSDWKLQFOXGERJQLWHPRWLR@IE  QWHIUBWEIRWK) IRMMMH®QMEXFDWLRQ
FRPSDVVLRI@BWWK\([DPSORNRPPRQO\ SURPRWLKA!I FRWHFWILRMWHWVXGSRUWLYH
XVHGFD QKW OMWKHHITHUGRRARWBKVLFLDQ ZRUMQYLURQPSIQRWM QLHUIX OXBHUYLVLRQ
(PSDWKA63(,QWHUSHBWREWQYGWI[S5, DQGIHHGEDHMQFRXUDWKDFROODERUDWLRQ
DQ@RUMRQWSDWHKXHVWLRQQOGILDRRQJ | QFRUSRUDSDMVYUHGWUVSHFWIRMHVULQJ
RWKHUV  7KHVMFDOBVVHWWVSRQGHQWNQWLQXFXRIHRQOOGHYHORS P HDWG
DELOWBQGHUVWO Q&DWIRWKHHWRRWLRQV L pSOHPHQUUQD LV DWILRSRED V X DHM
SHUVSHFWD‘Q*GVH[5HU'—HQBPV\YFKRPHWU'S'?QVVLE/@]—XWLIW(RRYHUFRWH{I-GHGFLQLL—Q
SURSHURMMHKHVHADOWXFBOVUHOLDBPIQWWHPSDWOWPRQIKHDOWKERUNHUV 7KHVH
YDOLGRWULIJRURKYOO XDMRH® VXWKH  vWUDWBUPMRIHL QI RAPFD WKN L GOV Y HQ W
DFFXUDK FRQVLVWHRHRDVXUHPHQWH ExyQRX@FXOW LD/AXVOMVKIERP SDVVILR®

WKH\Y/HD@M‘RYVGEXD.@@'IHJ_@MA@GLYLGXD@D/WLHQW FB @MW WHEHD OW RDDIPLVDWLRQV
HPSDWKWWQ 6 HQRNHWY H QWR BPNORB®H G JH

WKKPLWDWLR@WUHQWHO | UHBRDWXUH YV
LQFOX®RE IDHV LUDEL DY@ KMXEMHFWLYH

QDWXBHHPSDWIOWVHVVPBQW GLWLRQDQRP RAQI HP SDVK\ 1O P HGLFDOFGINVKLS

OLPLW B WLFRHYFD @ NWK DA H\D Q QIRHX V H G

XQLYHUGKPMWBXOWNKQEWKGLFHUHQRBEW 3 yRpRWHRSDWRPRQNWXGHR@AOLQLFDO
WKH\GR QRWFDSWXWHRPELQLE®XOWLSOH 1 NV RIYR®D QMM J NDMLORWBXF G W LR Q D O
PHDVXUH PISEWR D FPKHBEWHO | UNSROWM V| owHUYHQYERQWH DL\DXNSSRUGHDM QL O J
DQGEHKDRXURWSK\VLRORBHPYGURADQ oy URQPHRSKDYVLVWEHLPSRUWDRFH

HQKDQWH FRPSUHKHQVLYQ@HOLDRLOLWYY 5pWKHWILFWLHQRMDUH (GXFDWLRQDO
HPSDWENVHVVPHQWFLHQWHYRADDRIG | owHUYHG© L R@VO X.GH H U DERWLNWK R SV
FOLQLFDO SUDFWLFH UROH SOH[HQBLDEA H IO H FDNFMYLHY WK DMV

WHDFRPPXQLFDMWMLREBIWVSHFWLYBQGDNLQJ
HPRWLR@WHOOLIJHQFRXUD YWXXIG HQRV V
DFWLYHXII\D JH WD W L HOWWS WQVHQWRY HO\
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WKHRQ FH UDQQWE DG DW KIHA[S H U L HIRFVHWH U V8 XWKRU GHWDLOV
HPSDWK\DQG XQGHUVWDQGIBQRYLGLQUIDWLRQDO +RVSLWDO RI 6UL /DQND
RSSRUWX QR WUWIXH\H U Y IS\DHAGL HQWHUDFWLRQV

IHHGEDBRWY SUHFHSWR®GHEULHHWMLRQV
DOORZWXGHWRINIOHRQYWKHHUSBLHQFHYV
LGHQWOUHDNRULPSURYHPHD@QWGHYHORS

5HIHUHQFHV

HPSDWK\ HQKD QMUDWHILHWGGLWLRQDOQR\D 6DOD}IDURLFRFKHD 3D ORPLIRAIUDYV

LQFRUSRQDW U QRWIGAH IOQ KV H UD /XU W V
EDVHIES KW FKHQWRKAXUULFXQPBR DJIHV
VWXGHWRH]S ORWH HK X P D QL VDAWISFH FRV V
PHGLFLDQHEGHYHMRGHHSBYSUHFLDRULRQ
SDW L HIHMM[SHURKY) &UH D WLIFQIW XU H
HPSDWELW K IMK H O L Q IHRDYL U R Q PZHKGIW H
HPSDWIKYWDOXIR&GHOEBH®KHD FWOD QG

SRVLWLYHDQIRUFBEQSURPRWIPSDWKHWLFppRQYHD O W KFSISWHH O W QBH'G( G X F

EHKDYLBRRQYW X G HIDAWGVR Q W U L\E RWKHH

*XLOOHUPRDO$VVHVVHPRIDWKQKHDOWKFDUH
VHUYLAEHV\VWHIPUMYLHRZ 6 RXWKPHULFDQ
KHDOW KERPWNHHD § G5 D W L HRFUWF H S W)LURREQW
3V\FKLDWU\ 1RY

<X&&7DQ /HO. HWOKH HYHOR SPIHBRSD WK\

L QW KK H D O W KA-DAWL DX D O L WIDS/BIDYRHKY 0 &

OHG (GXF "HF

5D]D2 )RX]LD5D]]DTXBE 'HFOLRIKPSDWK\
2FW

GHYHORSPHRQWFRPSDVVLRQOMDOWKFDUHADFN $UQRENG' HDOLRQWER Q1 AIG WU LIRU

SURIHVVLRQDOV

0 HQVRUKLS DQG HP SDVKK\

OHOQWRUMKMBQRWKIHAE RUWD QMQ XWK D W

W K6H UL R XO/G@AD V- X VAKX W IW KX H Y RIQ- $0 $
0DU

6WHSLH QDHUQ VI HERFDWIRQHP SDW K\

UHYLHZ - *HQ ,QWHUQ OHG 0D\

HUDVLGRK U°H %HUJHWWOTKHHHIRU

HPSDWKHWDBD W KFWHRWHG (WKLFV

"HF H H

SURYLBEYRUWXRWHBUYWKHRDRIHVVLRQDOMXPDQ@Q(GHOK!XVAHNXVFKHOMQPSDWK\

WROHIMDQGGEHYIBOHRP SDWKNWL8WUR XJIK
JXLGDQFRMEVHUYDWL®® IHHGEDHNRP
HI[SHULHERQ®& RUMVHQWRIUM R®HRGHOV

"HF O LIGWSH D VRRBAVWHP BMMIERIBW X G LH V
:LWEHGDBW X G HIDWWGH V L G HSPDBH G
$XJ

ZKR GHRQVWUDIWEDWKHRMRFPXQLFDWLRQ'PVODP ORUMBKQNLQGQHVZREBDVVLRQDWH

FRPSDVVLREDWHDQG HIITHFWLYBHWLHQW

LQWHUD BWIOREAPHQIW HWHREVH IDYH® HD U Q

IURPWKHIIHIDPSOHV7KURXJRHQWRUVKLS

PHQWHMIY JDLQQVLIKQWRKI®XDQFRN
HPSDWKISWWH WFQWHOHD K& ZWR®DYLIDWH
FKDOOH @ 1MQIDWLREW Y HORBUDW HIWU H V
FROQQHFWLQWYEDWLHRWNY GHHSHIUHYHO

ORUHRYHWHQWREDQ SURYLERQVWUXFWLYR

IHHGEDARFRXUDJHPKGWXSSREKWOSLQJ
PHQWHHMORGWK HH[SHULHQEHQ WUHDV
IRUURZWIQ EXLEBQILGHQNKHLREDWKLF
DELOLWRHNR VW HDEXQI WP HQ W R UN KD 8/

SULRULWRSBIW KHDOWKFDUMHQ LV DRMDLR QV

+HDOWK &DUH ‘HF
'"HOJDGRHOJDGRHW D QF RW®K DWW KK QN
% HWZHHIQ I HUH&RP SRQH@WYPSDWKD QG
%XUQRXQMHDOWKBDEHVVLRQBOMIHPDWLF
SHYLIDD ®HWD $QDOVVENBROW HKDD QDJ

YHE 9ROXPH
-HIIUM\ (PSDWKY\PSDWRQGFRPSDVVLRQ
KHDOWK,NVIMKHDBUREOHPVKHDBLIITHUHQFH"
HV LW PDWWHU" - 5 6RF OHG "HF
+DOSHURDWWOLQHPBDWKAMQ, QW HUWHG

$XJ
%HQEDVWDWPD OKDW(PSDWRYQ &R Z&D QW
% K URR W X U L&QDILL F&AH U N V K E B @ G
6HS
$UWLIBE 6DKLQ &KDQJHWPSDWEXULQJ

QXUWXNHQHZ JHHUDWRR@RPSDVVLRQDWRAHGLRBEFDWE@IDPSOHRFXUNBDNOHG

KHDOWKSHDRUHV DIMRTOCL S SIS U R Y IKG&LA K
TXDOLW\ SDWLHQW FHQWUHG FDUH

&RQFOXMRQ

$GGUHVWKGHFOL@RSDWXPARQKHOWKFDUH

ZRUNHWUXFLRLOPSURYEDWLRDW QG
SURYLZHOO EBIURPRWYLROI
VXSSRUMQYHUR Q PIH@®QW H J UMW K\
IRFXVWGDLREQILWHFDWL RULWRSD QLIQ

FDRAHWWHULQJ

6FL>,QWHUQHWAFW >FLWHG
$YDLODEOH
KWWS
+H6 6XOWDQQRDQWKDHPWO)HEUXD U\
(PSDWKNYHORRQH*HDOWKFDRIHVVLEQDOV
$VLDOXOWL SURIRMARMRQ OIDF N RGO H X V
H GRL FXUHXV

LONLQWRKLWW L GJIWHRIQW\HW G[DP L Q LVQKH
UHODWLRBNWWEZS HEFXUQRXWGHP SDWHK\Q
KHDOWISB R UHV VLR § DVOAVH P DML X U] V

6HS
$JOHGMKOXOEUDQBYHIGH HWRRXUWHRXV
EXVQR W X UL RKR/ZGRFW BSRYD LW H@WWW K H LU

-XQ @
IURP

HCGXFDWLRGUDFWZHIED HQKDQEFBIWLHQW | v w HQMIICOS:r WD O L WINKEBWAL GHR UHFRUGHG

RXWFRMPHMFEXOWLFRRMSD VYV L KUMWMW KFDUHSpWLHE@E®RQVXOWDW L RG\G

(WKLFV

SURIHVVLRQDOV ZKR SULRULWLVH SDWLHRW FHQWUHG FDUH

SMPV FRP SN LQGH[ SKS SMPV DUWLFC
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<XH A4LZ /L< HOQ@PSDWBQEXUQRXPWMGLFDO &KU\WLKRXKRPSVRQS$VVHVVRIQLWIQYGH

VWDIRHGLDWWRORI MREVDWLVIDB@GRRE $IHHFWPBHD WRKKURXWKHQWHUSHEMRRWOY LW\
FRPPLWPH®@W& 3XEOLFHDOWK 0D\ ,QGHB$Q $UIXPHQWLQPWZR )DFVORGHO
$VVHVVPHQW "HF
ORXGDWWRAWDYURSRXXBBR R D CbL MR IOVK H 6SUHBD OF.LQQR& 0DWBLS$ HWO’TKH RURQWR
5RCRH(P SDWIK® H D ODMMER F ISMARURIHVVLRQDOMUPSDWHKXHVWLR QEHADLQY HOR S PIHRGMQ LWL D O
+HDOWKFDUH -DQ 9DOLGDRMLRIDFWR QDOSWOKWWRIXOWLSOH
-D\DVLQAIKGWHIUBRRDVWIRQLQEBDB (PSDWK\ OHDVXUHV - 3HUV $VVHVV -DQ
UHYLRIDQHPHUJL®PLH Q@R O R@H G6 FL :DORFKDRPDV]HZY :LOF]JHN 5X](FHNDO
-X0Q (PSDWIR\G EXUQRXPRQSK\VLFLM GWLIIHUHQW
+HJD]L +HQQHWV\.LOVRQ(PSDWKMYHQ®Q VSHFLDOLWLHV )ROLD OHG &UDFRY
OHGLPBMWXGH@®WKHSHD@BDQIMHIULPH®Q AXLQFH/KLHPDR@HQVRRWBQGHUJUDGXDWH
.RQGR) HGLWRRISDWK\ $Q (YLGHQFH EDVHGPHGLRADOXGHRMSWWRXUUISQWVEHFHEY
,QWHUGLVFBHOVSHEBWQWH U QHWM @K OHG (GXF 3UDFW $XJ GRL
>FLWHG -XQ @ $YDLODEOWRP $0(3 6

KWWS ZZZ LQWHFKRSHQ FRP ERRNV HPSDWHK\D®@LODHKPDG HW®@XNKW)D UPSD WK\
HYLGHQFH EDVHG LQWHUGLVFLSOLQDU\ SHDORBRPWGCYADMIXSHRRRY RV YV VHFWKLLRGD O
OHYHOV LQ PHGLFDO VWXGHQWY GR WKH\ BMOEIHGCER G ER WWHPED@FW 'HF 6XSSO

WLPH 6 6
'DYLOA OHDVXUL@GLY IGAXHW HIQAR S D W K\ 6KDSLUR 7KH3DUDGRI7HDFKLR®3$DWKNWQ
(YLGHQRH PXOWH®L L RDHIU R D BK UVR F OHGLFDO (GXFDWLRQ

3V\FKRO -DQ BHGHUYHBS L U LUFHD\DH DRIGHK SDWKRHGLFLQH

+RMDWH6DQWIBKDQQRQ HWO7TKHHIIHUVRQ $ FULWLFDYLHZDWLH@WF&RXQV
6FDBHPSDWIO\QDWLRQZWEBAPHDVXUHPHQW 6HS

SURSHUWBOHW UOFIRPISRQH @QDWH@W LDEOH
VWUXFDBRGOB WL REDENP H G L VDAOX G HEBNYV

+HDOWK 6FL (GXF 'HF SHFHLYHGXQ $FFHSWHGXQ
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+\ SRQDWDHP LD LQ RQFR®RI\ SDVIHOW Z KDW
SK\ VIFLDQV VKRX @S NQRZ "

DU\ DSSHXXP D8{

&DVH YL QHWH

$ \HDU BO® LHQWKSRQDW UWNPHIH UWBGS K\V L FILCRF KRIQ F R ORQLEK KK D D K L V WRIU \
HQGRPHWDW BIOQRPLIKD VW HF H@W QN U H DAL MIBG M X YFIXGIW R W K HEIID\SS O B YU QH @ KMDA
EHLE@DQIHGRDUIKWLGBQHXPRGADW LENGWR ZVQ GHK\G U DSW HE& @ POQHJDWQXHG
EDODQFH ZLWK D XULQH RXWSXW RI RYHU / SHU GD\ +HU EORRG SUHVVXUH LV
+HU VHUXP HOHFWURO\WHVY DUH DV IROORZV

6HUXP VRGLXP P(T /

6HUXP 3RWDVVLXP P(T /

:KDW LV WKH OLNHO\ FDXVH IRU WKH K\SRQDWUDHPLD LQ WKLV SDWLHQW"
+RZ GR \RX HYDOXDWH WKLV SDWLHQW"

2 YHUYIHZ &DXVHVRI K\ SRQDWDHP LD

+\SRQDWUDMFL®PRQRFFXUUHQ@BWLHQWYOWKRWHKIDHWLROWEUROLEK\SRQDWUDHPLD
ZLWRDOLJQDQFAWKRPOHWLRSDWKRM QR XVWHDUQPLQ@WKHROORZIRBRUWDQW
PRVRIWNQPL@WHRUKDWRQ FD GO HQWVFDXVHY LQ RQFRORJLFDO SDWLHQWYV
FDQ@RFFXDVD UHVXOWKHADQFHWVROUW V

WUHDWP HQRQDW U BB BICDYVK R Z\@ E HD 6\QGURRH.QDSSURSDQDWE L XRHIPRR H
SRW H QQWEIDDADISYUR J Q RNDW MBRW RFLDMMHIG VHFUHWLRQ 6,$'+

ERWKROD® GKDHPDWRORDIOADQDQFLHYV

3DWLHRDNSUHVHQWK\PSWRRWPD\ EH +\SRQDW U D BFLOFHW L W VM HXHQW O\
G HW H RWBIIE R U DWHR/VE HOR GH U LRUD IWHU FDXVHE 6,$'+ ,Q WKLFMRQWHHWWRSLF
WUHDWPHBDW KHDWMWE HGHFL DY KGRQ DQWLGLXRHRR®HFUH®LRQPRK® QW
PXOWLSDHWRUYFOXGRBWLRORPSWRP UHFRJIJQEDKEHKLOGE,$'+LWRVWRPRQO\
VHYHUIDA\G WLPLQRI RQVHWQGHUNKH GHVFULEM®W LHQWWKP D6 X QEDQFHU
FLUFXPVWEZRAHWDQFHQFLGHIQAHLVLQJ 6&/& LW\DOWR SR UWRI\GKPIXJO W VROH G
JOREDGIQHBRO/LFLDOVXHAQRRXMLODG DQ&XDHPDWRORDDEDQDQFLE,\$'+ PD\
DUHQYROLRZOWLGLVFNSOPRQDIHPHQW OVER FD XV EGP X O W ICSIOML F DROUSBIOO LD WL Y H
RIVXFEDWLHQXWWMUWKHDHIRSXEOLVKHGUXJWHWLWKMKURXILQFUHDWKMNSRWKDODPLF
JXLGHORQPRYVQDJHPHQW\SRQDWIUMK  YDVRS U MWRIGX FRUBRE HQ WIL WWR QR Q
RQFRORSDFDIOHTKMAW H I RWND WLPHXHHG 5HIHU WR WDEOH
WKBW\VDRIBUKS G D \DI® UBH FRYHUVD QW
ZLWXHWLRGRDY QRVSBIUR DEXS ULQFIRIOHV

PDQDJHPHQW Rl WKHVH FRPSOLFDWHG SDWLHQWYV

0 o— Zz“0c ¢

Az, dc@ 5-@d"“ -2ad

®  @X@d@dc® —coXy @@ &g ?- -

Ed 2XNb3dy @@ &Ac@ —2@Nd3dy 0-522 E3&R-@dcUd
.Fa 0@k 0@27,0c@® 4a 0 @boa

E2 XtM@2 b 32 2; 0-d@30-a 32@Ccd@BES@ X b2*; dc d3d; B-2@X
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7DEOH $QW L F DIJFHHABWYS D O O LIDRG YAV 160Q GURRH QDS S UR DIDVDIWHA/KRUPRQH
VHFUHWLRQ 6,$'+

$QWLFDQFHU DJHQWYV
9LQFD DONDORLGY YLQFULVWLQH YLQEODVWLQH

3ODWLQXP FRPSRXQGV FLVSODWLQ FDUERSODWLQ

$ON\ODWLQJ DIHQWYV F\FORSKRVSKDPLGH LIRVIDPLGH PHOSKDODQ

2WKHUV PHWKRWUH[DWH LQWHUIHURQV

SDOOLDAMIUYHPHGLFLQHYV

$QDOJHVLFV RSLRLG DQDOJHVLFV QRQ VWHURLGDO DQWL LQIODPPDWF

2WKHU VXSSRUWLYH FDUH PHGLFLQHYV DQWLGHSUHVVDQWY DQWLSV\FK
&LVSODWLQ PD\ DOVR FDXVH K\SRQDWUDHPLD E\ GDPDJLQJ UHQDO WX

5HQDO 6DOW ZDVWLQJ VIQGURPH 6WHS
YLUVW HSW R HDV XWHU XV P R O DOV MU X P
5HQ DD W VW MIGURANFKDUDFWHULVHGYPRODOLW2RVP NUWXJJIHVRILWRR QRLF
SRO\XUKSRQDW UDMPEB[WUDFHOOXIO® K\SHUWRRLFRQDWUDHRHD HWKHUB UH
GHSOHWQ&QNRQVWDINRHBQS$'+G XM R/KHLU RVPRW L BPFEO/QSYHJ W LIFE@Q\HVB O DV POL N B
EDVESLQLEDDERUNWRIGD WRWEBWXH K\SHUJO\FOKHBHD W ULJO\F HULGNDHEPX P
WP WXEXGBIHEQVRGLXWPUDQVBRW®WPH RVPRODIOLW\ P2VP NJLW VD K\SRWRQLF
DQWLFIDQHWNUWLFXODWORRASRXQGVK\SRQDW UDKRPURUW K MD O X DWUARHY VD U\
FD@DXVGLUHFWS KURW R[ILWEMQ VAEXODWR HVWDEOLVK D GLDJQRVLV
GDPDJMHDGLWRLQWHUIHZH@MHRG L XP
UHDEVRUSWLRQ 6WHS
1H[WULGMPRO VERWDHR HD V X WHEBV V H V V
&HUHEUDO VDOW ZDVWLQJ VIQGURPH LIWKHHQOGDOXWLRWQHM QWDEOMKH FRI
K\SRQDWUDRRPEMLGQALWO[LPDGDOXWH
&HUHEVUD@®DVWIEQXVKVSRQDWUHMIOH XULQH P2VP / LQ WKHSUHWHQRI
V HW VRIFHQ WQUHUY\R \VW HPL6G LVHIDB QG K\SRQDWUDIKRILMMPRODVLWWP2VP NJ
FDAFFGXMWRUDPBWDVWOMMYUJKHDG LWQ®WFBEQDSSUR S UHMBIED X WK IRFKF F X U V
WUDXPD RU &16 LQIHFWLRQV LQ RQF RIORVIK FSIDWRL if @ WYX O \ZIDWHHQ WDN K UL Q H
7KHH[DFRMHFKD QLRI D @W VW IZQWEUDLQ VRGLXN P2VP.JWKHUBQQDSSURSULDWH
GLVHDWHWKQ®O BRWY W X OPHFHKG® QLIPBWM UHQDO GLOXWLRQ ZKLFK VKRXOG EH HYDO
WKH UHOHDVH Rl EUDLQ QDWULXUHWLF SHSWLGH %13 RU LQMXU\
WRVKW\PSDWKOMULFRXVWHBWHUIEIUWRI 6WHS
VRGLXP UHDEVRUSWLRQ 7KHILQ D/QVHISYWRGHWHUPLRHM[WUDFHOOXODL
YROXRRWXVKLFD EHGRQWKURXIKLQLFDO
DVVHVVFREWL QHGIKQ Y HV W L JDWHVRHIF H
" LDJQRWIF DSSURDFK RISRVWXUBRWHQWMRRK\FDGBGPXFRXV
PHPEUDQBQGSRRWNLQXUJRIUOIOY GLFDWH
7KHE LD JQRDS/BIUR DER VLFDICPA\WBMK BW K\SRYRODHRILIPRR X EHG X HV R L W KHHWLQ D O
DQORQ FDQSBWLHQWVKBK\VLFPXYWH XULQRGLXP P(T / RUH[WUIHQDXQULQH
IDPLOZDWWKI®HWORJIDREFEOLQERMWH[WRGLXP P(T /VRGLORVBHQNOGW/WVWLQJ
VSHFLILF WR WKH LQGLYLGXDO SDWLHQ\WGURPBG L XU HMIFDVX VIHRW H Q\DROG L X P
ORVSUH@HAHRI FRQFRPLWDSRWDODHFLD
7KHIROORZWRQ UMW HBS SURDFRXKREKDUW  REVHUXHWSKK LD L@GGIR R X U H{JWRWVH Q D O
SURYLBHRFXVEGVHVVRHOWRQDWUHKPLDVRGLXP ORVV FDQ RFFXU ZLWK YRPLWLQJ ¢
RQFRORJLFDO SDWLHQWYV
.l WKH SDWDRBQ®XIREY HU O R D/GNHIBAZH W K
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JORZ FKDUWKUHH VWHS GLDJQRVWLF DSSURDFK WR K\SRQDWUDHPLD LQ

RHGHPDVFLWHWKESUHVHRPHILYRGLXP FDVRIVDQ@WVWNMQGURPWNKEDW L HIQUHV

XULQRGLXP P(T /UHQIDAOXWHKEBLNHO\SRO\XWHILG HK\G U XWWHEO H Y DE/DHRGX @ H D

FDXVRK\SRQDWUDEBBKBHRULYRGLKY DQGVHUXRULBFLOHYH®YW KR XMHKU H.V

P(T/ KHDUW IDLOXUH RU OLYHU IDLOXKMYBIJIHYIOGNERBWD FW IH{ BDDVRIRQD W H

)(XUDWHRYLBEMWWHUHUHQWILWWHREB

3DWLHQMRXWROMBHSOHWURMDGRUH WZRQWLWWWRSUDFWLRBDVXHMSHFLDOO\

FRQVLGHXNW®ROHPQWKIBUHVH@®IFKULQH LQ OR UHVRXUWMWWLQJIJVRZHYHWKLYV

VRGLXP P(T/ WKIPRVWLNHOXVIHRU GLIIHUHQW\PIMVWIGOQALRWK O H FWKIBRIU UHFW

K\SRQDWUDHWBLP+ +RZHYHWK\URR@GG DSSURDFK IRU PDQDJHPHQW

DGUHQMW X IILFIPKYWMEH UXOHRXVWEHIRUH

FRQILUPE@J+ DQGZKHUKMKHUWNFOLQLFD®DQDIHP HOW

VXV SLRIRQF K K\UR MG P X ORRVLRRIQ 18 +

DQG $0 FRUWIEFWRPHSHUIRUARGLQLWLDOKHDHBARSXEOLVKHOGHQHPDQDJIHPRQW

HYDOXDWLRQ K\SRQDW UD@RRIAR O RSDMOGIKWRO ORZLQJ
PDQDJHPHXBPBURDFQGRSWLRQMEHULYHG

%ORRGHPLWURKGMBQDQE®HUXPUIDFLFDQ EDVHRBQDYDLOBKOHHOQWHUDWXUHKH

DLGHWHUPLRDWHRRO X FM DWXN %81 W U H D WPHROMPHE XLGEGF RQVLG HRIQQRZLQJ

DQGVHUXXULPFLGQGLFDMMBRYRODHPL®DWLHQW IDFWRUYV

7TKHUHIRPBOLQLPDOHVVPIRQWELQHGEWK BUHVHQFH RI VAIPSWRPYV
RVPRODOWWELHNUXPQGXULQHVRODOLW\ 6HYHULW\ RI VIPSWRPV
VHUXPOQXULQYHRGLXBHQDOFWLR@XQ ((WUDFHOOXODU YROXPH VWDWXYV

VHOHFRDH/GN6+DQG $0 FRUW ODWHRYGDQ\H

VXIILFLWEX\QUD YWMIOKKQGHUOFIDXVHRU KLOHPSWRPSWWEKWE®WXSURPBWWHQWLRQ

K\SRQDWUDHPLD LQ WKHVH SDWLHQWWRBUHYHRRSOLEUVWKRHUXWPRGLXOMHYHOV
VKR XBHE DL VHBFR QW U RKDAIHAE P (T /LQ

7KHPDLGQGLDJQRAKMDICFOHGIHIHUHQWDDWL Q JKRKUQ G P(T/LQ KRXUVEBUHYHQW

ZDVWIVQQ@URPH®RP 6,$'+ EHFDXERWWRUH RVPRWG&HAP\HOLQDWQBQRPHKHDYDLODEOH

FKDUDFWHUQRBGD VRNV PRODILMWULQH WUHDWRSHMQIVFQM\SHUWRQIRWRQDREQH

VRGLFRQFHOQWODRWLRRUL@WPRODOLW\VOXLGHVWULFRWUIRGD OWH S OD FH PIH@RAV

7TKWFDUGLADWEBUHHUHQWKBWHERQWLWLKKDUPDFRORHEAKE FKD @ HX V HED V HR®

DUH WRIDXFMWDWXWKSDWLBERQNMUHNKH WKH SULQFLSOHVY RXWOLQHG
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ODQDJHPHQR! 6,$'+ HXYROHPIDRQG GDLAWDRD[LPXBDL®RVWVI PJ 7UHDWPHQW

K\SHUYRODHPLF SDWLHQWYV LVSUHIHU VEVD\U VKHLGOMK IS D W L H @VQW K H
KRVSLWDM@ORZLIRU WKHUDSHXWYBRQVH

7KHRRUUHFWLR@SWRPDKMISRQDWURKMPLIPRQLWRULQJ DQG FRQWUROOHG FRUUHFWL

HXYROHPERWH FKRIRQIHUYROBEWILHQWYV

LVWFKLHEMNBGPLQLVVKNSUH QW R Q LWD O L Q HYDFN VIR ViKH FDVH YLJ QHWH

YLBRQW L QX@IXW RRIDR O XV WKL PRIUDSL G

LQFUHDVH LQ VHUXP VRGLXP E\ PPROWMKWKXQGHUGQEXPRQQRMVUHDWPIHYKY

J P/ EROXQIXVRGHU PLQXWHM\ FLVSOWWHIL GQLIUK QWILDOQRWV|$4 DQG
UHSHDW WLPHV DV QHHGHG UHQDMDOXDVWLQUHVHQRFIHSRO\XUWL®G
J P/ RYHUPLOQXWHW\UHSHWM RKJ GHK\GUDWILYRRXBNVNVSODQYGERFHBQINODOW

XQWLO WDUJHW LQFUHDVH LV DFKLHYYHGVZFIFKDVWKNOWLP®MWH Q RV MVK H

SDWLBMR&W DWXFFHVVRRQOUHGWIKQLWLDO

7HDWPHEQWHKSHUWRDO FER XDHYWRSSHGK\SHUWRWWL.EGL QRO ORZENGIOXLBQGVDOW

RQFYM\PSWRBMVROQBILWKHKB® VDIRU UHSODFHPHQW

PD[LPXRHUXPRGL¥RQFHQWUWWDE®HG

$V\PSWRPBWLF HXYROHPUKRSHUY R O D H P&ROFXMRQ

SDWL QWD QD JHGWIQ L W BIOE VFVWLIY @

DFKLHY@HJIJDWADYWHEDODQMALPD WDNH $HWLRSDWKRIHQSRQDWUDRNPRPHZKDW

VHYHGDOWREDXVHVLIQLILFIDMHYW RGLXP GLITHUBPQ®W QHIJDWIWYRIJQRVQMEEFRWRU

OHYHOR/HYHURUSDWLHR®NVKHPRKHUDS\RQFRORSDMOGIQWWUHQWE BWLQRK DOW

UHT X L DIGQHIT X BWEHJ D WZILRVO X L &/\K¥ID P H ZDVWVYRQQURPBQEBWKK\WERYRODWBDLEMV

DSSURDEK\PSWB®SEPDWLHQWW ROORZHG UXFIRMH O HFWLSQUIR S WUDHMDRWPRKQME X O H V

LORUGMUFERUUNMRWLXOHYHZBVFRQWLQXLOBQHUBRVLFLDMWH QFUHDVLQYBOYRG

DQWLFDQFHU WUHDWPHQW PHGLFPMDQDJIJHPHRQWKHWBIBD W L HRQAL QW R
ULVLEFDQFHIQFLGH@RHG PXOWLGLVFLSOLQD

ODQDJHPHQW RI VDOW ZDVWLQJ V\QGURPHIRDFIKPDQDIHPHRRHUHIRSKAVLFLDQV
VKRXBHE PSR ZHZHBWKKGIHFHYVWDRO HG JH

,QVDawWwVvwNOQ G URPSDW L HQROK RMWDWXWRPVVHYYEDQDIWKHEB WL H@QRWYG MUR

DQGRGLXPKRXPMJHVWRUMB/RWRQLF RSWLPLVH SDWLHQW FDUH

VDO D@HO XUB S OD FHAKHRXEHG X L G B'GN K H

YROXPHVDVDXQORGLXPRQFHQW RDWKRIQ °HIHUHQFHV

SDWLH@WZHYHUQ V\PSWRPDWDWLHQWY 7XUFRWWeDL$ ODPORXN HWDO(OHFWURO\WHV

K\SHUWRQLWD O IDIH> RU DI/VD QW FHP HQW GLVWXUEDQFIHQFBD WL H&X\WWW HEWQLRQ

JSHGDWXSWRKUHWLPIBGD\VKRXDIG }HHSKUR?RJ\(DQFG +\Sf:$/VDHRQ\|:\LA§g6(ZO -X0

FRQVLGHUHG JUHH ZDWHU LQWDNH PXVWX?EHS@E'%M\JHEH“Iaﬁ%wummmw&meDQvo
2QFRO

SKDUPDFRORJLFDO DJHQWYV % H U DIUBLLQ DO &DP D QOVH\W G\SRQD W UKP LD

FDQFSHOMVWAYLARRDQHDSSURBREW2 QFRO
6LQFARBOLDQFRIOXLBGHVWULEWRRVMHQ  +HPDWRO

VXERSWISKDOPDFRORQWAHDIL HRBALIRQY  2QLWEORR 'RL6$ 7XPRU UH@DRWGWUHPLD
UHTXLOBGRIWKRIO GPMHG L FD VOLRIGHW KLXP &OLQ OHG SHV

DQ@HPHFORF\PULHP LVEN @ R[LFERR U SDIWRSRXORVMDJQRVDQGPDQDJHPHRW
HIILFDFQ GVROHUDEDOR B HY VUG FHSWRU K'SRQDWUEPRQFSIDWL HIXS 8 RADNIED Q FH U

DQWDJRQHVMWROYDSAKDRROUKVHGEQ /LVSY +DLQVZRUWNKLHN: H\W T KW \QG UR®PIH

PHGLFBDWLHQWRPDQDJIH XYROH DG LODSSURYHEDWRIDRW L G LKRHMAGHS ' +
K\SHUYROKNPROEDWUDFBDRLBRFFHVVEXOO\ | Q VPDOO FHOO OXQJ FDQFHU - &0LQ 2QFRO
XVHGQFDQFSEDWLHQWWKBGGHG QHRIW 6°UHQV-BPEQGHUVHQ*+DQVH® 6\QGURRH

EHLQEOMRRQW LFQOHP RW K ZWDSOW L Q X P LQDSSURYHEDWRIDRW L G LKRBIRRGHS ' +

EDVHHILPHQWKRERWVHQU\GRQDWUDHPLD-Q PDOLIJQDQW GLVHDVH - ,QWHUQ OHG
7ROYDSWDQEH XVHGLQ HXY RO H IEFG /LDPEVOLOLRQLDVDI $5HYLREUX ,QGXFHG
K\SHUY RO DSIPWE HEWWFRQWUDLQGULEDWH G SRODWUBPHDLFRXUQUOLGQHLVHDVHY

-X0
K\SRYRODSIPWR HQMYOVRXULQUHJIQDQF\ | hpG7 /pwebD O omHem LYV SO DW L QUHIENF H G
DQGEUHDVWIHRPGRKIHMIVQ RWYVHOX KHQ VDOW ZDVWLQJ VIQGURPH 6RXWK OHG -

XUJHRRWUHRARWQLHRIQG 6@/ DUWRYBV P J ORPL 7DQ&0 $EFB& HWG\SRQDWUHPLD ZKDW
RQFEDLDKLFRD @HLQFUHDWRIGPJ RQFH LV FHUHEUDO VDOW ZDVWLQJ" 3HUPDQHQWH -
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&DVWLO®RQFHQW-XVWLFHLDIJQRVREG 3HUL ODQDJHPHRQKKSRQDW UFPXDHOLQLFDO
0DQDJHP ROWS R Q D W ULHE: D) F BIMW L HQWHAY DVSHUVIHUHRWDUR® QYU HD W P[IS & WW Y
2QFRORJLVW -XQ (QGRFULQRO OHWDE
ODHVDN[PEULDQRDOWWD @B OLIIHUHQWLDWLOIDVRYVWNLIDQKROGHUSOOR®LRHWDO
6,$'+IURRHUHEUDO6 PO W L PIL O RUW K H +\SRQDWUDKPGEEHOHYHORSPHEWSOLQLFDO
9ROXPISSURDFEKAHHGRWD 1HZ$SSURDFR SUDFWLFIHGHORQBLDJQRVQEWUHDWRH QW

+\SRQDWUHPRRXUQDRI &OLQLFOHGLFLQH K\SRQDWUDHPLD 1HSKURO 'LDO 7UDQVSODQW
$GLWGED5DWWID @DSWDRWHZRSRQLQWKH

9HUEDOLVROGVPLOWK*UHHQE HU JHWD O PDQDJHPRGWS R QD W U,HRALIDU Q DR XRI DO

+\SRQDWUMWMBHD WPH.@MHOLQHMSHWBWDQHO $SSOLHG DQG %DVLF OHGLFDO 5HVHDUFK

UHFRPPHQGDWLRQV $P - OHG

6KHUORFN 7KRPWBRQ&- 7KH V\QWBRPHRI

LQDSSUR DQWDIMGH. K R B VRLE X U U IDQWX W X U H

PDQDJHPHQW RSWLRQV (XU - (QGRFULQROS5HFHLYH®DU $FFHSWHGSU
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'U 5DNLWKD +LJJRGD

® @@ d@Rc? —<ciXy @@
%@*-@3CF ¢ -8XMoz“ @3)&h 523X &P-@ydc Ud

$ \HDURG ZRP DQ SUHVHOWAG Z VMK SLRIUMWLYH G LFXOV 1Q FOP ELQJ WRLLY DQG KDG D
DVK RYHUKHUFKHW $  + HUVHIR®RJ\ Z DV SRUMIVH IRUDQW.7,) DQMERG. : KDWY VKHP RW/
O\NHO GLDIQRWY'

$ 0 I HG FRQQHPAYH WAXH GMVRUGHU

% $QUA QIHEMH A QGLRP H $
& BXEDRXWM PXVBQHRXY OXSXV HU WHP DIRVXV

' SRVDRHD

( 0 DDJQDQR DWRADWG GHLP DVRP \ RVMY/

$ \ HDUR@ P DQ SUHVHQWAG Z IMIK D SWIXUVIF LDWK % @P IWHG VIR VIKH EDFN Rl KLV FKHWV:  KDW
LV VKH GIDI QRWLV'

$ 3DSXOUXVARDUD

% BFDELHV %
& EXVBQHRXV @YD P LIWDQV

* (WWHP DI\ LDXP UHSHQV

( 710HD FRUSRUYV
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$ \HDURGS P DQ SUHVHOWAG Z VK KLIK JWDGH IHYHU DQG D SDLQI XOWDVWK RYHU KLV DQVHURU
FKHWDQG SRWHURUQHFN & Z VK QHXWRSKLOBIXFRRA VRVY RQ | X@EMRG FRXQW7KH | HYHUDQG
VIKH LDVK GHP ROWUDWAG SLRP SWUHVSRQVH VR WHDVP HQW: KDWY VIKH P RWAANHO GLDIQRWLY!

$ 6ZHHWWA QGRP H
% * X\WEWA SVRUDVY &
& | HXNDHP LD FXWY/
5 IENHWMDAQ HPARQ
(,GIRSDWIE XUAFDUD

$ \ HDUR®@ ER\ Z KR Z DV GIDJQRVHG VR KDYH VK\ LRVRR[ LFRMV KDG D WDWK RQ KLV FKHWV/DQG
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$ \HDURG ZRP DQ ZKR SUIHVHQWG Z VK DQ XQUHVROLQJ QRQ SLRGXPVIYH FRXJK IRU
P RQVKVKDG D LDVK RQ KHUIDFHDQG QHFN ( : KDW/VKHP RWANHO GLDIQRWY!

% 3MTXH SVRUDWY

& &XVEQHRXV/ HVKP DQIDVY
'/ XSXVYXODUY

( &XVBQHRXV VDUFRIGRWY

$ ' IVFRIG/ XSXV (U WHP DRVXV ' / ( (

1 % 7KHDERYH SKRRIUDSKVZ HHSXEQKHS Z W FRVHOWLRP WH UHVSHRRYH SDWHQW
SHHJWH3,8785( 48,=. (<RQSDIH  IRUDQVZ HYDQGH SOQDWRQY




, VFKDHP LF WURNH DV VKH LOMDO
SUHWHOQVIVIRQ RI D SKHRFKLRP RRA VRP D
DWRFLDWAG Z IVIK QHXLRILELRP DVRMLV W SH

* ODQDMD DDQ6: { ) HUDDQGR %O 6{ YXOJDKDSIMY D8

$ EVUDFW

SKHRFKURPRFAVDRIPDREEXKWHOO UHFRIMQVHY WOIYHRQRILEURWDSYRY)YV , VFKDHPLF
VWURKWDNEHHQD UGS RUWSHDBWLEQWHKHRFKURPRF\WREMNGXAVRLWKMNIYHUWHRVYLRQ
YDVRVSDVP \HDU RZR®D G UHVHQMMWIKVFKDHPWRHRNHZDVHYDOXDRUBRBXQYWURNH
([DPLQDWHR@ DFCOH®GED OQ RVIY 6 KIKDGHUVLWMHHZWDWF K\ F IDUERIDOKSHUWHQVLRQ
W XWKHEHQLHDWXVUXMHVWRLYKRFKURPRF\WEBROOXRXKULQPHBWDQH S KOUHLYEHREV
HOHY MWK HADAO D UJOHDWE U HRDWU H V LBRKGK Q G H U ZMHYWG B G UH Q D O HAW RVRRIKRIW KH U
FRQILUPMEHSLDIJQRRLSKHRFKURPRF\WRPIMKRX®E® D ORZHWKUHVKWRRVKVSHFW
SKHRFKURPRF\WRPD LQ SDWLHQWYV ZLWK 1)

.H\ZRUGKHRFKURPRF\WRPD QHXURILEURPDWRVLV W\SH . VFKDHPLF VWURNH

 OWRGXPIRQ OHDGW@XO W L IRFIDOKDWEHHQHSRUWH G
+HUBHG LV F 08D W LHDWW H QAL MQWKFD H P L F

3KHRFKURPRF\WRRFRDMUHHXURHQGRFUYWH RNHWKH QLWIWHYVHQWRMILR&HUO\LQJ
WXPRXDWVLVILQRPWKIDGUH@HG X O ON V SKHRFKURPRF\WRPD LQ WKH EDFNJURXQG |
FROQVLGHWHWKBUHDAVDVTXHUDEBHWD XVH

WKHWHKPRMHFURDWHFKRODOBDWY.HQWYV

SUHVHRDIW K ZLGH/ SHFWURIPV\PSWRPV &DVHSWHHQUDIRQ
3KHRFKURPRF\WRPM/YHKLIKHKMULWDELOLW\

DPRQDOWKM XPRX7KHZHOO NQREZEIHWLF$ \HDU RREBDQUHVHQWWR XGGRQVHW
VIQGURPNVRFLDWH&HRFKURPRFDVWRIPDRI KW GDFKGL]JLQB\RPLWDQE LIILFXQW)\

PXOW IHS®RF UIQAHS ODVL@GURPH(1 VZDOOR({D®LQDW HR @ DOHY®G HIE- LIDQG
9RQ +LSSHOLQGDXV\QGURPH 9+DQG SDODAHM@HVLWKHREBPSRQHIWWRWRILFDO
QHXURILEURPDWRVLV W\SH 1) H[DPLQDWIHRQR RUP D&O L Q LG DI Q RK/IL V
SRV W HRULRD DSMIVRQ ORIV DG H 5, EUDLQ
$URXQG RI SDWLHQMWWK) GHYHORSFRQILUPMIGKE LDJQRR/ILYRVWHEBLREBDWLRQ

SKHRFKURPRF\WRMXODHVWURNDNEHHQ LVFKDHRMWURNXUWKHIDPLQDWKRYHG
UDUMESWHA WSKKHRFKURPRF\W\R P H SHUVLVWHQOWDIUFK\FDUGLD EHDVBWU
K\SHUWHQRHBQDWEBEBHWRFDWHFKRODPPORXWHLWKPLOGK\SHUWHQWIERGERPLQDO
LOQGXKIERYVSPWBXMWRLODMHWGLRP\RSDWKDPLQDWERQWD SICHIES DEKWNS RRQGULDO
OHDGWRXURPERUPDWIREPERVWURNH PDVWKHKDGXWDQHRXULIHVWINYWERYV

YHZ FDVHRM FDWHFKRODPGERFHUGBYVRVSDVPPXOWLSOH FDl« DX ODLW VSRWV QHXURILE

0 o— Zz“0c ¢

®U dFcocda; oNdXc
s 02@c 0XMoz" @3 XR—@ydc Ud
. FAd@E@24%;, 8, @@ 4a d@%oa

£; 0oc 'c 6 fififii it 600

E2 XtM@2h 32 2; 0-d@30-a 32@Ccd@BES@ X b2d*; dc d3d; B-2@X



Fcdcd2; 3NaXcd 2d X

J@ckRe? —cdp o éiT 2 W(d:i;

DQGQJIXLIQBENUKQIHVWILYH ZKLFXDV PP+J $ OHIRRSHQGUHQDOHFIWSP\DQQHG
ODWRIQILUPHGXUMLODWHVWERGHKWHUH 3UD]RYZDQAL QLW L DANMHHGBW L RV KYWX U JH U\
LGHQWGH B KRSKWKDOPRDWIHVIPHQW WKBOSEDRFNDGQG® KGR VAHD W LW UWBR HG
6KHGHQLHBGPLXLVWRRIWLPLODXIMQHRXY PDLQWBED®RSUHVVXUH PP+J ZLWK
PDQLIHVWDRXYGBRYVHKWHUWHRWWQRNHXSULYKWOEPRBGHYVVXRIBWKDQPP +1J
RWDQ\D E GR P L\QOUI H IRV L G AMKIHDIW X U H\$ I W B&H T X VO KOR FNRGHSO RSUDQ@RW®OR O
RMWFK\FDDQ@IBDSHW H Q VQRKEHD F NRIMXQRSI V W D UWHHRGQ WW R DK \ F IDUQGH/ BRI H H8 KIIH D U W
1) SRVVLEIRDL®KHRFKURPRF\IMRPD UDWH ESPLQ/ HDWHG LWIQR) ESPRQ
FRQVLGHWKHWKHGHQLKGYLGDOSLWDWLRW Q G R WWKK # 3D Q & H D UWWMD U J HMUMH
VZHDWLIQIDGDFRHIHDWXWHKMJIJHVWRIYH DFKLHYHG
SKHRFKURPRF\WRPD VSHOOV

/HIRSH@GUHQDOHEFMRRU IR UG ZHD V
,QLVEIDD/@BYHVWLIBWRRQNDEO*UHYHDOHOG @EUXSMELKEORBGHYVVEXYBILWRWX UJHU\
VLOQXWDFK\FDZGWKRMWLGHQFIHDWULDQ@VR PP+J ,VEDVRQWUROWKSH HRRXV
ILEULOORPWORIQVHQWULKX®BDWWURSK\ PDJQHVLXPOSKDQYWEO\FHUW\OLQLWUDWH
(FKRFDUGLRDWRRUPDIOHZW\DODWSDUD 6KHDWLVFKDEQHGSRVWRSHGDWHNE
DRUWAFVVGHWHFRE B KKOWUDVREKRG EORBGHYVWPQG&HDUWWHUEBRUPBBSHDW
DEGRPH&&7DEGRPHP®VGRQMWRXUWKHUELRFKHPDLVDVVRZHMK LQBPHWDQHSKULQHYV
FKDUDFWWKKEWHVLRWKRZHBQLQWHQVHOHYHDGBGKMGHLVWRARUW KHRIQ | IHEGPW K H
HQKD QFAKJGH | L QBIGU H QIX® R X UWER Q GLDIJQRVSE¥KHRFKURPRFAWRPDH) XUWKHU
HQKDQFLOWDLFHPWDVXULBGP $3 ™FP IROORZ LWKQ Q XFDHON D QHS RV V @ M\DBVQ G
7 MFP & LLJHLWKZFDOFLILFDWURQV LPDJLQJ ZDV SODQQHG LI PHWDQHSKULQHV
1RQFRQWWD GGRIQVEWYV +8 7KHHZDV
FRPSUHVVQRKBIRZS R CRHW KGIHNW G QX W
W K HUMHQ R\GUR Q H S RWR\GLLWR X URXWRUK HU" VFXWIRQ
ELRFKHPLGEDIOVRQYIMWIBRQWM®VVHWKH
VHFUHVORPWXRIMKHWXPRXUKRXMULQDU\7KH V\PSWRPRI SKHRFKURPRF\VWRFDV
PHWDQHSKZHQHYHY DMWRH G PJ KRXUV SDUDJDQJOBRPIUNVUAHONMRZWYEHQRQ
1RUPD@®J K 2WKBGUHRPOPRWRILOHYSHFIDQFPLPLPDQ\RWKHOLQERMGLWLRQV
LQFOXBYRUQGH{ WP HWKDKBEGH HWHRY OHDGW@IQH[KD XV WIYQD X DBVIRFEQEVHM R U H
WHYWRURQB+($6 OHYHDURRUPD®H WKBLDIJQRWRDGH/ KHW\SLBG VHW WRD
GLDJQRVLV Rl SKHRFKURPRF\WRPD ZDY | RAKSH \LAAGHD GD FKZHDWR QG D QW DWLRQV

GXWMREUXSWHVVULMNEBHRMNDWHBRRQHV
7TKHGLDMRRI SKHRFKURPRFYWRPDGH 7KHVBUHWKHRUHUHTXHQWSWRMDQ G
DSSUR[LPVWHHNMWWHSHUHVHQWDWKRQ\SHUWHQVEBBVH@W RISDWLHGWYV
LVFKD IR N JQVKBWU LRGRBGHVVXUHRPPRQWHSRUWRSWRBPYHD W LJXBIXVHD
YDOXHV IOXFWXDWHG PRWZWRQ ZHLIJKORVFRQV WL S DA NMRKQOINI[L HRKH VW

JLIXUH &Dl« DX ODLW SDWFKHV DQG QHXURILEBRRD RBGRIRH & VKR Rl QN KGD K H VOH
DGUHQDO WXPRXU ZLWK F\WVWLF DUHDV DQG FDXVLQJ FRP%UHVVLRQ RI WK
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JLIXUH ([FLVIO® UDBUHQX® R W X P R XAH OZLWXD US HR P L QHKWL F R G B MHILU D QLU @G
SURPLQH®WO QHSYBW QR DQ OH® OEDGRBIQDFW HRULSKHIRFKURPRF\W@BDV
SDUDJDQJOLRPDA 33*/V

SDLGDOOWUHPXORXMQEDMBEWGRPLGDDQ FKRLFH IRU VROLWDULQWUD DEGRPLQDGC
,VFKDHNWURKMNMHEHHQ@DUHLHASRUWIHMEK SKHRFKURPRF\WRWDQWYD U WX P R XRRUH

SKHRFKURPRF\WRPD WKDQ FP RSH@GUHQDOHEWRFMHGHG
$GHTXDWUBHRSHUDBWHSHD UDW.RIPHP HG

1) LVDQ DXWRVREGRPLQD®W HDYKH QHFHVVWWRDYRLSDUR[\VPBWLVEVHRU

SUHYDORHEMHER 3*L@DWLHQWAY LVy LQWUDRSHUD@QGWROHGXFIHOQOWUDRSHUDWLY |

3DWLHQWY GHYHGRSRFKURPRF\WRKMDHMPRG\QDLRLMW D RIDOULGMWDFNVHVVPHQW
X V X DIOW KIR X URWKL | @ K F DIBINVVHRIP W\SLFDOEORRSUMV X UBQ GKH D UWD WFR Q WU LDR) G
FXWDQHRXYLIHRW®WWL) KDYBHFRPH K\SRYRODHPRDUHFWRLR)WKHHVVHQWLDO
HYLGHQW UHIRWKHB LDJQRMLY FD@EH FRPSRQHQWY SUH RSHUDWUWISDUDWLRQ
PDGIHOLIABLWKRXKB@HH®KRUHQHWHNWLQI\SHUWHGVLYBEW L\WEWX UJHUXL FDOW H U
ORVWKHRBRPRF\WRPD)YV DUEHQQRDQG LQGXFVWRLRQDHVWRWZLWWKKHKD QA @I

X QL ODWAHKRXA W KH HWDVWDWNO1) WXPR®HH®\E HV U H DAL M&BURP SEQLWLRWLRQ
DVVRFLEKMIRGEKURP R F\DWRADUWB R U HFHQWW KIHWW OSMWHH Q WIBYRG L O/D\FRW\R G L X P
JXLGHORWHVWHHGISDIW L HQWK. JELVRU QLWURSUX6BULSKHQWROIRFUPPHQHVLXP
HQGRFULRDHQFHUMFRPPHQG®LWLDRILRQVXOSKDWHD Y H QR KW W\OL Q L WALDAD kg H
ELRFKHPMAUMHHQRQDV\PSWRPOWLF XVHBKH®@ KH UVWRGMIHR Q@ RIVY DL OPE OH

P X'W D WIDRJQ HY BIWUAH D UV R WV KIHJ R | DVDQRDGG FPM GLFDWIEROQR BS® HV V KUWHR W
\HDUV ,PDJLQLV UHFRPPHQGRHBO\LI DGHTXDMRHON U RDIOLHISH 8 R W MAGKVIBQ 1L Q
ELRFKHPLHFDHOH QWBRY LWRPHHILQUWHUDWEORRBGHVVNHB XFWVRWW YHQRGLQOWRU
DOVRXJVWVFUHKWQLQSHRSQTHWK) FRPSDULWREB1 ZKLFEUHGRPLQBDRXWHYV

XQGHUJRLXQUILBDARFHGXSUHNJIQD @RAG DUWHULRODU GLODWDWLRQ
GHOLYMWFHVNKHVSHURFHGXBBIQWULJJIJHU
FDUGLRYDVFXODU FULVHV 3RVWX U JLWDWDY HL QD@ VY H QS\DLUIBVMON K H
PDQDJHPRBWHRFKURPRFOAXRWVPE KWL VN
'LDIQRVIRM 3KHRFKURPRF\WRP®DGH RI UAXUUHRXWOWL | RRADFOHWDVW@®RWHBP V H
ELRFKHPLEDWE®WOHY D ®GOIGYV PROU KRXU %LRFKHARLWVFDHV WAWHKRXBDBERQH ZHHNYV
XULQDRMWDQHSKUL@QAHWKHELRFKHPLFIDOWYKW JHWRRQILBEIPR FKHPLHFPIOV VAR
GLDIJQRVYDWGHPDJILVKIRXEHGROMRRFDOLVBHRQVKH®SBW L HIHWHW EHIROORXIBGL WK
WKBHVLRKHLUOWQIRDJILRRGDOLWH® R ELRFKHPDQWRD JLIQOXHVWLREXOEIAOHORQJ
LQYHVWD QW+ D WMKWMXPRXIWMFRSXWHG PRQLWRIM QB IHWEHFD XWKPMHWDVVWDWVLV
WRPRJUDSKN\ EHHQHS R UMNYHHBIWHUHD RVMLQLWLDOQRVLV
SDWLH@WWKV\QGURPGHRVHDWHWK
/IDSDURVFRGUHQDOHEWRKSURFHGXIUH SKHRFKURPRF\WRADXVYDKYW LQGLYLGXDOLVHG
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DSSURDFAFRUGALRDIIHFWH®@ HVQ RWKHU SHIHUHQFHYV

DVVRFLDWXRRXW®RW FRPRUELGLI*WWMODHWLF
FRXQVHQOAODOQYVE) LPSRUWDWIH WRE H
FRQVLGHUHG

&RQFOXMMIRQ

7KHSRVVLEIROISWHRFKURPRF\WIRRDEG
FRQVLGHUHSDWLHQWVKVFKDHRKNWURNH

*UXEHO (ULFNVR@DERYLF 9XNV DL F
3KHRFKURPRM@BBDDJID QJDGRRMIL HQWK
QHXURILEURPWWSRVL%OLQQGRFULQRIO
KWWSV GRL RUJ FHQ
/ILQB& +VX-7 &KXQ&80 HWOSKHRFKURPRF\WRPD
XQGHUO\KQSHUWHQVWWQRNBQG GLODWHG
FDUGLRP\RSDWK\ 7H[ +HDUW ,QVW -
ODGKRNORRVWHSERBNDWDVXBQDHWD QL
&DWHFKRODPLQH AHUHEBEN RV S D DR G

DVVRFLDMWHKEGS HUWHQKHRMXK HDBFAOLQLFDOPXOWLILRADOFWERGARFKURPRFIQ/®PBULQRO

IHDWXBH8SKHRFKURPRFRURWKIHHD W XUHV

VXIJIHVWLYHOQHWLEGURMNHRZQY RFDXVH
SKHRFKURPRFWKRRDKHIXYBFUHHQRQJ
SKHRFKURPRFA\UDREDWLHQWLY LWRW

FRVW HIIHINFRHWR XDKD O R Z MUK LKHROMER

VFUHH@YKHP ,W LV DGYLVHEBR H[FOXGH
SKHRFKURPRARA\WRPSDWLHEERDWHBERXW
WR XQGHUJR PDMRU VXUJHULHV

'HFODUDWLRQV

&RQIOLFWV RI LQWHUHVW
TKIDXWKEBHNFOW KBE/W KD YRIRFRQIOREQYWHWRYVW

EH DGGUHVVHG UHJDUGLQJ WKLV FDVH UHSREWWSYV

YXQGLQJ
1RQH

$XWKRU GHWDLOV
{1DWLRQDO +RVSLWDO 6UL /DQND

"LDEHVWHW RD VFH S 3 X E O L VRKGIGISXHE X VW
GRL (‘o
*HXUWEWUR®JIDQI6HWBFUHHQKQGHOLQHYV
DQGIHFRPPHQG DWW URDW L HIDWK Y J KU L VRI
GHYHORSHQGRFULFDH)FHU-V 6XUJ2QFRO
GRL MVR
KWWSV GRL RUJ MVR
3HWY(OVH3KHRERPRF\WRRPBDUDJDQJOLRPD
LQLHXURILEURP BWSRH LV H T X HAQXW J H DLW
FDUGLRY DNEXOHMG L P MWEHH HER W FUHHQLQJ

&OLQDEHWIBRFULQRO 3XEOIG/KH -XQ
KWWSV \%
&RQQRU %RXPSKU6 3HULRSHUBDMLHRH

SKDHRFKURPRPBAWRRBDWILRMXPH,VVXH

0D\ 3DJHV

GRL RUJ EMDHG PNY

$PDW 6HUYBLVPHQH] 5R T X$iSW O< H DRJ

GLDJQRVHEDWXWHXS UHVHQW DWIGRQV R

UHFXUUHQBBWLHOMWAEKHRFKURPRFRURPD

VHFUHVBIDQD JDPDOLROLQ GRF ULIHRADD E
KWWSV GRL RUJ MF

5HFHLYHQHE $FFHSWHGXQ
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0 XOS®! SDVKRERILEDA LDAVUHV Z LYK D
KLGGHQ DHVIR®R]\

* QDQDWD\DDQ6: {  BLYDIHHWDQ6{ 9XO(IDKDSIMY D8 {

$ EVUDFW

% RQGILVHDRWZHOO UHFRFRPAS/GIBRBURPIKUSHUSDUDWK\JRATG LLWWPKD U®LD JQ RV LV
3+3710R ER®EKD Q NWFB\E UR 2@X P R XU\W\OLHV LBQEDWKRORJDFIW@®UHD UN 68 HQR Z
+HUBHUH S PWDAQ X VDG VHQVRIBWERQVKAHXUUHQB \HDU RPOGDW DO XDRBI)GOWLSOH
| UD J LIQJLDVEW XALHRF K H FDLVADHOV V FEFRQ WU PSIGL PCKUS HU SDUD W K VJ;BLGREMBK R Z WG1 Y H U H
RVWHRSRAHR \BIDW D W K DURHLGRED/ ORF D OZMMKP DJL ® K HK D G X O W IESURZW X P R X&K/H
XQGHUZSIMWD W KDURH@GRAPFLVIDRQUHFRY HU M@ XU J HZWWLKP S U R YTHK® ORVO\L IHUR SH U
HYDOXDRWRBRQGDXVRIRVWHRSRWRWHVS HF LEBUMHPHQRSPRRFBQDUGLDJQRWQIGY
WUHDWPHQW RI 3+37 SUHYHQW GLVDVWURXV FRPSOLFDWLRQV

.H\ZRUGWLPDU\ K\SHUSDUDWK\URLGLVP EURZQ WXPRXU SDUDWK\URLG DGHQRPI

, QUURGXPIRQ GHVFULEWEOQ RUPRFDOFHBHFLIODWL HQWX
VIPSWRPBWIAFKRXRGGHUWRUIHQOHVYV

BULPDWSHUSDUDWK\WBRBGLWPFRRPPRQ FRQWUDLQGLFDWHG

GLVRUGFHDOF IEX®DFWHHELKSGUFDOFDHPLD

DQGRSSURSUQRRWRRGIOHY SMHWEK\URLGORUMKIKD RIWKSEUHPHQRSEZR?PBQ@LWK
KRUPRQSI—T+FRQFHQWUW_\M—}L)RWR{[FHVVLYHRVWHRSRKJ[RWB-\VHFRQGWVH6R LWV
VHFUHRIBRQURRQRWRURIW KD WK\URLGFULWLFRIB[FOXGHKHVHFRQGPFDX YV HI
JODQGWUOBEHWHFWURI}37 GXULQUKH RVWHRSRURVWVEZQWNDJLIQIDWW KQWHWH
DV\PSWRPBWRDV¥KDVEHFRPWHUFRPPRQ DEVHQFWUDGLWLNQPWRRRYVWHRIRVLYV
HVSHF LMY HO ERK®@ WK HMNH. RKFHPLFDOHVSHFUDBOMPHQRSEZRYBHIQPHQ RXQJHU
VFUHHQLWQURXWLQHERPPHQGHKEUHIRUHWKDQ \HDUNVQ G QD OSD WL HQWBRZRQH
K\SHUFDOFDWRXDODOBYHNWG QWWRQH GHQVIRMDIHD QE®H[= VFRIUH :LWEURPSW
GLVHIRAFXUPOHWYKDQ RISDWLHIQQMY LGHQWLIRARW WHIRQDH @ UHDWVFHRRQGD U\
UDGLRORHYECBRQGILVHBRDEHFRAY HQ RVWHRSRURVLY LV RIWHQ UHYHUVLEOH
OH¥RPPR)UDFWPWMKSUHVHQWDI3IMBRQ

KDEWRPB XQXVOSWHVHQWIQNVRBYXQDWHO\

W D U RHMWYDGD P D IHVB U H V H Q WS IGRR@D W H V &DVH SLHVHQVIDVIRQ
LERXQWOLKML@NGQGZKHUMKHBRXWLQH

VFUHHQMRWHL@UDFWLVREVLB+37LY  $ \HDU ROGBHYLRKWOOWKHPHQRSDXVDO
PRUBLNWESUHYHARQWKY HKVEHUFDO ADQ® LDZRPD@DWHY D O X DRVEDGO W LS D HLIQUIDEW XU H V
WDURKMWIED PDFHRPSDUHRBW KHDURMWKH RYHWRQWREKKEHYHORIABWGMWGEELD ILEXOD
ZRUOG:LWKNKISUD FWRUIFHRXWNVBHHHQLQJUDFWRO®RZ HEGO HVW G HKEP XUKDIWD FW XUH
DOQRWKHWLRQWYV\PSWRPDNGZKD\EHHQ 6KHKDGSRO\XDIQDGSRO\GLBVIVRF L BbMWMHIG
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FRQVW L SEKWELRQLMGE RQSIDLOKZEDWQRW WKMK RUGD ARV H S D UDDAUHD W KOWR/IZ® §
RMOQPHGLFDW.SRHALVWBURDBYRLVWRU\WHSRUWHGRIX®FWYRPMWMQRUPDO 7F
ZDVQRWLJQLILFPDUWMFXUURIWIRQVHW 6HVWDREBQ HYHBDQDFW IOHHSD UDWK\URLG
IUDFW XUSIVU F D O F DGHPAMX UJH IRLURW KHU DGHQR PRUXUW BQDWRPKLFUDFWHULVDWLRQ
IHDW XVUXMHV\WLOY(H VIQGURBKHKD® &7VFDBRDVDUUD QLMK R ZHIEH 8D WK\URLG
SDOSDEOH QHFN PDVYV QHRSOPWMPVXULQRP &&™ FP U™

FP $3 %R QRKD Q MXFE\E UR 2QX P R DWWH | W
,QLWEDDRFKHPDNME VVPHOWHDPRIGHUDWH ODY PPQ 8 L EDAHE L O D VP 1B PIDADVD Q X D I\G
K\SHUFDOFDHPLDB/ZLWXRBKRVSKD®G O\WALHVLREWU Y IYFHDUQW HE i DBIO \QR W HG
HOHYDWHS 8/ 37+ GHSQGHQWWKE? VFDQ/HHLIXUH 7KRXJKKHKDG7+
K\SHUFDOFDPDIVWIRD ILURHEXQLQWBFW GHSHQGK\NQWUFPQPDEWNKSUHVHRFRHWLF
OHYRIO SJ P/6KHKD&LWDPIGHILFLHQFOHVLRQKISRVVLERORXNYW LF\GID R PDD V
DVZHO®B\PSWRPBWLFDUSHUSDUDWK\URH®DWX DWGH [FF O X FHDG! LIQIW R F R XADKNHH U \
ZLWKLWDPLQHILFLHOQOFWGLDJQRWH®@®DO KLJB7+OHYHOWKLJQLILWFDQRAWDED P D JH
IXQFWZBMQRUPDQGM KHBBVQRX@WVRQLFDQ® KBIDUSHUDW KWXRARBYWKSRVVLERIOLW\
HYLGHRIEHSKUROLRNKHBNURFDORIQRVLYDUDWK\URLG FDUFLQRPD ZDV FRQVLGHUH
V F DQH Y H DVOHHYGHRVAV H R S R DIRMKN ¥ R URMI

IRNZWRVWOXPEDBL@H ® = VFRRH 6KHKQGHUZSIMWD WK DURL@GRAPFLV ZR @ K

VXJIJHVWLYH RI SUREDEOH VHFRQGD U\LRWAUDRSRAZBWRY HW R UQ WU DR S HI/BW L Y H

GURSSHRIUWKDQ IURRKEDVH@LGHK L Q
+\SHUFDOFDHPLPDQDJHBLWKOGHTXDWH LQXWHWLQDUWMRXWHYHUBHUFDOFDHPLD
K\GUDWILRVD PLQHSODFHPgWD UNRKGK KLJIK7+OHYHIONDPGRI ILFLBQBWHVHRIFH
FDUHIRRQLWRRLFDOFLRPYH®NMDOOHO ®NHO B RBRIWOP DO DWBEHW G L FRVRUMIE R Q H
LPDJLQWXGIRHORFDOLYBWERQDQ86 V\QGURPHMRZHYHWKH GLGQ GHYHORW
VFDQ Rl WKH QHFN VKRZHG BOREHXOH FRWWRBSHUBRVMSI GHULRG ZDV XK HQW I XC

' 4

4

JLIXUH ' &7 LPDJHV VKRZLQJ %URZQ WXBRKUYDMW QOBHOW B CREDRLIF@EHEE Q MW IHR/
OHVLRQV DW FHUYLFDO YHUWHEUD
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ZDVGLVFKDRIHSRVRSGD\ ZLWRDOFLXP RVWHRSRIRNUWKRSSRVKWBSHQDUO\
YLWDPLQDQGDFYWLYLWDPLXSPHOWY GLDJIJQRVIBW37FD SUHYHQUWRIUHVVQR®
+LVWRDR¥R P S DWZLEVEHD UD W KDGRILGER PD RV W HR S RURB/Q ML G HRQFIHW K R O RD EMDXQJ H V
&DOFWVXSOHPHIMWWDLRHEDGXBRRAYV  ZKLFIKQF UHPRBW DIDQ®R SDTKD ORWIL I H
DZDLWDQUHSHDWHVVPHRIVERQHLQHUDO7KXVHYDOXDRILSR®/ L HRMNE+37IQFOXGHV
GHQVZMNKS$ VFDRKH VUHRIV\PSWRPIMVK DVVHVVREHQW S VFDQWXPEDILQGH H QG
LPSUR YX® ORW\L DHQ & DWW D UWRIBELOLVHLVWDO UDGLXV DQG YHUWHEUDO VSLQH |
LQGHSHQGH®RXID WK\URQEGXaDV
GHWHR\@HI@66QHFNVHSD UW MM RREGXOH $IWHWKBLRFKHPGED OQ RMBY¥37LVWDGH
ZD\ORWG H Q WILEL G DRG X U LPKHX UJHWA  SUHR S H UDRAD/GIL VD WS R QVW\DEDAO R U H
L\O L N W® DWK816 6Q H FGIH W H FMKIS® UD W K\URDBF X UD@/ERW H Q W X D O WPILYQH. P DLA)XY\D V L Y H

OHVLRQ W UH D WIRHRVWQKSID W L ZQ WAL Q IJ@H @GV HD V H
$SSUR[LPDWHO\RI SDWLHBWYHVLQJOH
" VFXWIRQ SDUDWKV\URLG DGHQRPD

3ULPDHISHUSDUDWK\BRGGHWRE QWWKK UHH gROFOMRQ
GLVW LFDAMVD LSKCHIQ RW\ S M M UWD U JRIWI D Q

LQYROYHPHIBX\PSWRPOBHBFDOHADHEP LD WLVFUXFLVMDRHYDOXPDWHRQGBD XV HM
QRUPRFDOKDEHBIDADWK\URKBIPSRUWD QW WHR SR ULRY/ IDVO OS D W L H QNWAS H F L DLAO \
IDFWRHWPLQMKEUHGRPLIDRRMRWRIBEH SUHPHQRSRPRVWBQQERXQRHQ@HWKDQ
SUHVHQW QB DRIQVLFRRQ WUW KH[WHRIW  \HD RO BKHQKBWHG LD JQRAMLMRBYWSRRJRVLV

U R X WHEIQRH K H PVLAFUDHDH GBLUCHIY D ORIQEW DPLOR U SUHVHRQIW KU D FW X BIBIW L H DIWAWR + 3 7

" GHILFOHREFE KHWKIDW LHQWYQRYIHMMEK  PDQLIHVWHQHUNH O HDWQDROW K HQ RUJIDQ
RVWHR SRIRWVDVHR S ROARWRWH H QRHB+ 3 7 GDPDDHUWWRBDWVWHUGKBE BHODGHL® JQRVLYV
2YHUDOIOHQFLGHIBKHWHVHQWALWMNRDQU JHW/ H Y HEIIHV H DBWHR P SBW. D J Q P\QL&®D QIHPHQ W
RUJDGDPDKDVRQVLGHUBMEONHBEWDY FDEXUWKBLVHDZULMEHYHWRMWEMNHOHWDO

EHFRAHHUWDUWKBEHYHO REKQWUIBHAD QND GDPDJH DQG LPSURYHPHQW LQ TXDOLW\ RI
URXWVBOHHHQR@IDOFLXW7+0OHYEHQRW

GRQBLWDPL®HILFLKQEHHRGHQWRWHG
FRPPROGHGLD MHREQWLWYH@WKRXUWY HFODUDWLRQV
UHFRPPHQGHREFUHHRUVHFRQGBDXVHYV o o o
LQFOXE‘-‘LMIWWKGLDJQRWWHRSRWRVHKI—? DXWKRUV GgFODUH WKDW WKH\ KDYH QR FR
PDGHLW VOHVALGHSOUDFW LBWFHGLHQI R U
RVWHRSRD@EHWD O X DRV IVRIG R Q GPDXVHV yxQGLQJ
GRQRWFX.@PRVWHWWZIQHUSD W L QW VHQW RQH
ZLWIKIDFW X WHY®WFHVZ L G AD UHD SL QW K H
PDQDJHPHRMRVWHRSRURVMUX QD WRXWD\ $XWKRU GHWDLOV
SDW LMY D O X DRMM BWH FRQ GDXWVBYG {1PWLRQDO +RVSLWDO 6UL /DQND
WKH KLGGHQ DHWLRORJ\ ZDV LGHQWLILHG

SHIHUHQFHV
% RQHVD PDMRAWD U RN DI | HF WG+ 3 7
3SDWLHEDW\SUHVHDIW ERQHDLQUDJLOLW\ %LOH]:EBDQPDUISHUSDUDWK\URHBXVYBRDO
IUDFWXRHVNHOHGMHIRUPLWOQHSWDULRXYV Rl  &OLQLFP@GRFULQRORJ\ OHWDEROLVP
FKDUDFW HURLGMWRLIU DFKKOLEI HMD Y HEH H Q KWWSV  GRL RUJ MF
GHVFULBHE0 D VWPLIFI LS SHD UD ®VAVH L W L V

ILEURMBWLE)E L ZKLFKURZWXPRXOMVLE |\ | pys UL PDKISHUSDUDWK\ UG, IOGELPK H

OHVLRQESHULRMNVRNGRIBERQ OBIQ G SDVBU H V HIQ\BV K KW XWH H Q@W(QGRFULQRO

ERQR\VWVUWHH® UR Z\X P R DUNHG H Q WILQL H G KWWSV GRL RUJ

DURXQG RI SDWLHQWNBUDWK\VRUGLFDO (EHOL3®J1JX\H®+ $OHNVRHUMD O6HFRQGDU\

PDQDJHPHBWXAFMRP SOUWHHWIEERZQ 2VWHRSRURGIROUEHYLHZV

WXPRXUV LQ PRVW RI WKH SDWLHQWYV KWWSV GRL RUJ HQGUHY EQDE
6XEDVLQIKHKQDZDUGDQELULZHHWBDDO

2VWHRSBQIBEDVWHRSRURBHEQ HFEIQLVHG ﬁ'\jVYDDE%F"D%?;’PDP'WgE&JEL;;CV\WLQ“'D(QSIL’LWEE’HQ

VNHORMOOHVWRNAABIY+37S UHHHUWLD OO\ o\ prm RORPERE DVQV X B ULD Q NAR X U RD O

DIIHFWKISHULSKNNBOHWRQKMKDIILD O

'LDEHWGOEBRFULQRQ&®BHWDEROLVP
VNHOHW®RRPSDULVR® SRVWPHQRSDXVDO ‘2 kWwS GRL RUJ VMGHP Y L

3UDGH3BS-D\DVKUHMH VK SDHW O6\VWHPDWLF
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-RXD$) =DEUDQUHFINQF HQ WW 0$Q XQXVXDO -$ 5HV«QGL] &RGROR®U JXH] &EHYBVHYV
SUHVHQWMPIEURODKNSHUSDUDWK\VURYBUWP ' DJHWO (YROXWIPRQLO O R¥IFDMW P RJIWHU
K\SHUFD O BIQRELDO W [ESJRH\Y X P R UR/L @R Q H SDUDWK\URLAQHSWRPDK\SHUSDUDWK\URLGLVP
6SLQH +HDG 1HFNRO QR SS

KWWSV GRL RUJ M MEVSLQ KWWSV GRL RUJ (3 &5

SHFHLYHQHE $FFHSWH®D\
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&RP SDUQJ V¥ R GU I HUIHOWSUHVHQVIDVIRQV RI
/DND\ DVX DUMUMV

 XUKNKOVXUA D6$){ 0 XQIGDVD' t

$ EVWWDFW

5HSRUWHEHIW ZRV L B3O W L E QW N D\ DUV H 7 BWILWFR Q W U DEWWHLVGIR VEDQVALH V' S R QWRH V
WUHDWRKEWUSIMVLHEQOW \HDU PO®ZKRSUHVH@WWGEGLVDEOEG@R QEMLQPDJILQJ
UHY HDWKIGF N HRMWXFRHODPIAA [WHQGLWRPPRRHSD WY SOHQUWHBDKV IHIWHUQDO
FRPSUHVYLW@XPL@DWURZLIQHWAD VX QL I R WK L F N HR) MWXE R U W UFKQ GV K BD CROW K H
GHVFHQBRQWO®RRUWKHW UR S H U L % ERRUEDKDAU H D WP H DX\ \THIP RFR\P S O H WRIL V \LIGR Q
HLIRWHNYKHWHFBODWLHDWY \HDU RB®EBDQ@LWIDL@RZ @ KBHKS SUHO L PEL WKY HQ W XD O
LVFKDHPAWBIR X UMK JHRD JLQB Y HDFQ.ME X P | H IZHDQEMI_LDFON HDOWL KRJU L RUVY KBIHVWE FODY LD Q
D U W HW\H D W PVHVQIU DM MGH Z H H NR/I W K HQ L VB IUHY H Q WD QVGVRRARASWR PRQWKRAFOLQLFDO
LPSURYHPHMWHODWDRYBRWK LG LVHDOHWKKHWHURJHQBIWXRIHWAOLQRPRQIHVWDWLRQV
SUHGLV@mR\HEHRRVDQ GHODWEBWPHQWLQYRYOSLMLER®HOHY.PQWRURU X FILFOWK H
HDUO\ DQG DFFXUDWH GLDJQRVLYV DQG PDQDJHPHQW Rl SDWLHQWV ZLWK 7%

.H\ZRUGAMDND\DVX DUWHULWLY DEGRPLQDO SDLQ UHWURSHULWRQHDO ILEURVLYV

 QWRGXPIRQ RIWKBHQD@W H U L NAH HIQQVKSIDH G L IDWH L F
JURXS

7 D N D\ DDAXW H W7ISW \DVO D UY H V VEHUON H W IK\B MWW
PDLQOQYRONKERUWQGEWBUDQFKBWKLY -QWKBGXOWSDWLHQWROY HPIMQW HQD O
UHODWLYUDVHDVKBEGRPLDPONVQGWY DUWHIMRKPRA[SODLWKEOHYDRWRGGHQFH
EUDQFKHMYGEHD I ITHFWBBHQ ZKHUHDY RI KSHUWHQWVIKREGK VHQFRXQWRBHE
ZRPHQ QRO YHPRQWKWKRUDRUFWQGWY IUHTXHQQOKEVLDSDWLH@WULLOXDWHGE
EUDQFKHV LV HQFRXQWHUHG PRUH FREREGEWURSBDUGHCXIRREGRPLRROWLF
WKURPERVLYV KDV EHHQ UHSRUWHG
"HSHQGR@W KWHHV WHIOSWH VHQKMRFFOXVLYH
R U/ VOHR WOLHFV L R @\Q H X U\ V@PLDOCD W DADILRQ ¥ DK HS DWKRIHRHBILWDLQOGXWREQRUPDO
PDQLIHVWDWUL\QWWUHVW/KL@JWOYFH?HQWHOO PHGPPW g GV 7FHO&LYV 7FHOOV
WKBRUWUFIKWHUU G W KD SDQHRBP 7K FHOQV FHWOE 7 O\PSKRFW\WRG
ZKLOWKHQYROY HAWR®MH V FH QW KEDFR B JUDQXORKDWHWHQHFRIQLYW&HHOOXODU
DEGRPLDPOWQEWEUDQFKWQRZODWKH LQILOWUDWROYHRHWKKXPRUDBPXQH
,QGLIRUF KW XEFODYQEQQRPLODWHULHWHVSRQVH LV DOVR UHFRJQLVHG LQ 7%
DUH\ IDUWKIRRVWRPPR®LWRNMVWHQRVLV
,QYROYHRH@WR QDWW HUDIWIRIBRLVHG MWHFRIQWMHISVFRH[LYWWMKQIODPPDWRU\
,VRODWXGPRQDUWHVYWH@D RVKY EHHQ ERZH®LYNH,%' 7TKHWZRLVHDNFBVKDYH
UHSRUWHG 5HQRYDVFXODUNKSSMHDNHORVARRRQXHQHWEBFNJURXDQRQUPROHFXODU

0 o— Zz“0c ¢

® R Edc@?-2U2X22-@5
® c@- 22— —d@k; 5-a d 0%4N
Ac@ —2@\b3ck >0c @d&R-@dcUd
.Fa 0@d2R U%2e+ 4a 0 @%boa

E2 XtM@2h 32 2; 0-d@30-a 32@Ccd@BES@ X b2*; dc d3d; B-2@X
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SDWKZDKYFD\LQIO XMQRHD WE H RIRQ V IHDWXUHV VXJJHVWLYH RI VIVWHPLF OXSX\
(VKHEW &/ X JIHVRD% 'DQEBD FUR VERXEDHY QL WLDKHO\ZDV WUHDWAHGVKLQWUDYHQRXYV
URXWLQHO\ VFUHHQHG IRU LQ WKH 7% §I§)(¥\WQQM¢DQW®B/VXPSV\AMRWKS|DLZQDV

G X M BD VIWWME K L MK HUHWQ RUHV SR QK H
/DUJH DURIHRBV I EFDWQRWYVLON GRQHQ (&* WWQWRSRGIOHYHABVERWIKRUPB @7
SDWLHQWV XV S HFWH7 KHQRQ V SHERIN DRUWDRELRJIJZDRSHUIRURK® KWBHGD\
FOLQEBBIOHQWDIFWQRQUMRMVI\PWRPDWLRYKDKMH GHYHORGHGDECEILIQ7 KHUBAD V
GLVHMAR—HYHFLD—HJ.DFDLO)DLQ—GDV)GI—HOD\HGHQKDQWWLVWFNmDQRWHXHQFH
WUHDWPH@WILQWRRUXFKDVFRSXWHG RIWKHRHORDK[WHQGOLERPPRIQHSDI/Q B
WRPRJUD SRKDIJQHWUHVRQD @RHLRIUDSKYSOHRQUWHBDMV LKW H URFDRCS UHY ¥ L R/ K
IOXGHR[\JO)SFR?\/\LI-WVLH'IHPQVVLW(BPRJUDSK\OXPL@@URZ]_Q_ULZFDWQURWRLFNFFQLQJ
FRPSXWRERIJUD DQE®RUMHFH@R@W UDV Wy KBIR UWUHAXQ @& KHD ROW KGIHVFHQBR QWD
HQKDQROWWUDVRQDPUHWBRXHRWHIBWKH 7KHILIKWQDOWBHPRQVWBDWEKIFNHQLQJ
GLDJQRVLV DQG WR DVVHVV YDVFXOD W WQAMRPPROMWLRQ ILIXUH $

$FFXPXOD|‘VWLLQGJHQDNVKRZWK[ENRORJLF@@ 05, VFD@HUIRUPRG WKHQHW GD\
DIJHQWXNFRVDQWL WRARURWPFNVRIHQWY GHPRQVWUDRQIH® PP DWKWD\QJHVQ WKH
WRFLO L PPOEWV X [ LFRDER BX V HKBI TRV YIHD\  UHW UR S H U IDWIRKEHY X BRI KFHR HORLD B 5 $
UHIUD FMORAHV/RULFHUDOK D YWKRZWKDW RIWKEUDGOPRQVWVRBMWOMNKLFNHQLQJ

WRFLOL]XPISHDWWREH HITHFWLQHNKH  WKMH VHJPHRIW KGIHPWG GFOHHU H EDUDNDH UV
PDQDJHPHQWDWLHAQWNKS SDUWLFXQDU@35 zpv PEK R X U

SDWLHQWWDFWRRFRUWLFRVWHUR R&V
FRQYHQWLRQDO LPPXQRVXSSUHVVLYH GUXJV

7KHSDWLHERQWRP P HQFRI@ HW K RW UBQIEW H

DGPLQLVWHUHG PJ Rl LQWUDYHQRXV
&DVH SUHVHQVIDMIRQ PHWK\OSUHG QR WKQRIBIGIV H F)XGW L\ HV H U

GDX WKL NJIJSOWLHZDWFRPPHQFRG

$ \HDU ROUGDRARDPQGHYHORSHIGRQVHW pJ NJRIRUD®UHGQLVOMRYKIBRHZDV
VHYHWEHGRPLIDIWHKD ® RWLABGVRBHY UHGXFHG PJ HYHWHHNKLORRRQLWRULQJ
PLOMEGRR GO LIQNVKEHUHFH®IRIIWIKORQJ GLVHDWWLYLWKKH65 7KHDEGRPLYDIOQ
ZLWHKR QVWLWM/DWROMHN OWVRPSODIRAHG LPSURYMBIJQLILFD®RW&®X DRUWRJUDWN
GLI]ILQHKMSDLIDWRBERVWSUDQEEPLOHIO UHSHDWHIGE NOWWHIBKRZHBD®PRAVRPSOHWH
KDELAMVUG@RUPBOGLGRW YBKLVWRIEDFN UHVROXWDLB® HUDOMKLFNHQWXKHRHOLDF
SDLQ D[LUQWWKSUR[LARHBDWUW HUWOGHVLGXDO

W K L F N HRQVL KNGS O HIU\W HADL@@W H H QL J X U H
([DPLODVELRGRWYHDQWPXUPXBRVEUXLWY o 7KH65KDGURSSWREB PP CCKRXUWKH
7TKHDEGRPHZDVQRQWHQGKHUHEHUKR SDWLHQW ZDV FRPSOHWHO\ DV\PSWRPDWL]I

JLIXUH &7 DRUWRJUDP %H | R ($HWHWH®D WHBI\@ H Q W
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&DVH SIHVHQVIDMIRQ PRIHWBL@ZHHNROORPARRSKHQRRROWWL O
WKHUWDISHPSUR FHICQ L FZBRCRQ WA W WK H

$ \HDU RXVEDZRPDQGUHVHQILMEDLQ SDWLHMIMHGH Y HIOQRIBK\HD PH\P SWRIPJD L Q

GRZOWKBHDWP+HWKLVWEDWHOBFWR 6KHEDWRPPHQFHGVRIDFLWLIQLELEBLO\

PROWER¥YHQVKHKKD@UHVH@WWBHYHEDLQ WR ZKLFK VKH KDV UHVSRQGHG UHPDUNDE!

GRZYKOHDW ZLWEKVDHVW KK K IDIW LAHEW

LQYHVWLFROWWEKDHRHP WLVHDMHWZR

ZHHNWKHGHYHORSHAGXFLBWLQQNKHVK " VREXWIRQ
ILQJR LD HKW QBK L FFKK D Q JIHREO RKKUH WKHD G
EHHQRHYLGHRPHDVF X OR S8DWWKDX F K H $FFRUGMRWKH $PHULFBROOHRIH

SDWLHIMMYQRQ VPRRKIMDHUM GSXOYBYV UKHXPDWRORJ\ F®BYVLILFOUWMRHIRWD
DEVHOWG®OVKEHUDFKLDMZBWIORXROXPH 7DND\IDAXHULWERWED W L HROWNIOHULWHULD
7KH&7DQJLRIJUBRSWKWKRUDRIFNQ®HIW IRIGLDIQRMEZY :KHQUHIHUWRNKH
xssrmLPlEHYHDRlHJQ;xpmuymGQLQJSSPHULFD&QROOHRH UKHXPDWRORJ\ YDVFXO|
RIWKRULIJIRQWKIDHIWMKEFOD DUMNHAWK IIRXQGDWXRQHORWKADQDJHPRQM.DQW
VLIQLILEPIQWOUURARIQ$SSUR[LPDWHO\ FHOOWHDQWDWY D\DDAXWHU LERWSOWLHQWV
ILIXUH SUHVH QW W& DW XRJIHER WIXF W IDYHY HYHUH
GLVHDVH

7KHSDWLHRQWRPPHQFRI@ HW KR W UBIQIW H

PJ NRIRUPBWK\OSUHGQDFR®BRIQHHH :KHQ FROLGHUMXHLUVIWDOWLHODWKRXJK
ZHHNVIWMWKRQVHRWSDLOHVSLWHFHDVLQJLQYROYHAWREBHRH Q G ID@JIBG E G R P LDWW D
GRVRYVYHWKRWUWKHAMO RPSURYHRHQWLVPRUHFRPPRQOHHQQS$VLDQWVVRFLDWHG
WKWHWIPSWRPNKHF DW LGIOML. GMHEB U DWRQ@GLD UHWURSHUL®WRRMMNHMYUD WBRHUHVHQWDWLRQ
IRP®HGLFDUWHDW PG Q®/IMK H D W U H DAL W& R17$2QOVL YWHX FKN HKD YHH HQH S R UV@W IGH
WZRGRVHRI WRFLOL]XPOHEUEDY VRPH OLWHUDWXDB $EGRPLQEIDAQVUDUHO\
LPSURYHRIQ®MSEIDLQKH DW LHDWYV N MR GHVFULEVGFOLQPPmMQ@ IHVWRIWDRO®\DV X
UHSHDWDRUWRJXBWRLQDQFROWUDLQW R UWHDOWIVDXEIKR P LYOIMF XLADYWR O Y HR/H Q W
WKOHW QLRIUDBKWS HUIRURHEHP@RQWKY FRPPRQ
O D WZHKWWF DZD \D OV MG H Q WML Rill UV D Q
EXWKGOXPLQDO UR XIDJQ FUHXBWR TKWHFRODW LKE&WV FKDHPIDB L JZ KM FLKV
,QD G G L WLLRGEF F H QIWUK IF U R P D WYRDARHQWH UDUMESRUXKHGIXS SHD D WMBEHZH H NRMW K H
VHHIQQV KHQ U D UHEEIR®P LDPWW DXL Q@R LQLWBIWHY HQW DAWFKR® RHEHMD GW V HID W'
VLIQLILPX@WQ@DUURZIZEHSDWLHQW ZDVFRQVWILGH GQDWOA\QWKLYDWLHEWOH
GHYHORBRQOQVH Q{KIHULPEDLXHWRVKH FRQVLGHVWVERDHMDIGUV HD®HE D W LALQWK
XQDYDLOBBEAMREWOLIX@OVMKHHFXUURRFHSDLERZY KGHDWRWISDUDPRKRSRUWDQFH
VIPSWRPV VKHRPPWQFRIGP\FRSKHQRODWWKIKBUDJIQRDVEHOW K KRXOBEH HQWHUWDLQHG

JLIXUH ,PDJHV GHSLFWLQJ QDUURZLQJ DW WKH RULJLQ RI WKH OHIW \
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HVSHFIZKOQYKHQYHVWLYDXWERQMIL*Y H  &ROFONMRQ

DUBHDW IDYHW KW\P SWRP VB UR O R Q7JKLG/

FDVH UHLWHUDWHY WKLV DVSHFW 7KHUHQROLWH UDWXIUMB DO/ MW UHDWPHQW
GHODQ &R Z W1 HPRWKHH V S RW RH H D WIPQH Q W

(YHQVKRXJ§ LV WLPHWRPPRQHQWKH WKHSSDWLHR@HW K FMOKFHRY SD U IRVR QH V H

IHPDOH DQGWKH XEFODYILPAR Q®RQDWH WZRDVHHSREIMYRY UHD WOIUQL XD SL EIQR Q

DUWHDUMMPRYVWRPPRQLWRIVWRQLV FRQVLGR$IL®IDW LHQWK FKDHRPSWRPV

WKHEBW GHORMRYHUZHHNMFRPPMQFLQJ RI DQ DUWHULDO WHUULWRU\

LPPXQRVXSSUH¥RORVU DV WLRHSDIWLHQW

GLVFXV\QW& W W N HZ DV R UW X QUURDH W K H

&7DRUWQBLRIJBROG X RYWEHWDPBDDQG HFODUDWLRQV

KDYH WUHDWPHQW FRPPHQFHG &RQIOLFWV RI LQWHUHVW

7KH DXWKRUV GHFODUH WKDW WKH\ KDYH QR FR
TKISDWLH@WVAREHBRQM HV SR QO®IBR VW

FRPSOHWWRWPHWKRWUHDDGHIY SXOVH )XQGLQJ

PHWK\OSUHG DL/RORHT XKHQJW GRUIMO 1RQH
VWHURIQENI B WH NAVK H WD RH Y L G H\G R BV

SXOVBXFRFRUWURRIWGM IHFWEKRBKQ JK SXWKRU GHWDLOV

GRVRMUDOXFRFRUW L FIBX®WOIXFRFRUW LR '%%‘(PBWXWKDPDFROM“YHUN'LHV‘D\DQQQ“B

PD\EHEROVLG GW L Z CIRIR U 3D 6 LDOLVW LQ 5KHXPDWRORJ\ DQG 5HKDELOLW
Q HUS Q@ W Q  {&RQVXOMBIMK P DW RIDRGH K D E L O L BDMDIPRQ

W KUH D WY/ HIMWHS D W L H @ WH UMK HAUDHV 5HKDELOLWDWLRQ +RVSLWDO
LPSHQGERIHW FKDHPLDKHWHFRQBWLHQW

FRPPHQFRGWUHDW RHKQWEHHNNIWAMUWKH 5HIHUHQFHV
RQVRW\PSWRPYQGDW UHDMMK J&RVH

RUMBURIDGMBHWWRI H [ DOMIWZRBAGSRQVH SHADKL 7DNDIDEMWHULQWS/GDWKURSLQ

5KHXPDWRO -DQ GRL
ZDV SRRU %o

IXNXGDBKLUDADNDR\BX HWQVRODSXIO® RQD U\
7TKHIXLGHOUGIKFRPPHY&®EXVHRI D QRQ DUWHVERY EYD X VHEG 7 DN D\ D DU WIHAIQR Q
JOXFRFRUWRFRQRBV XSS UBYNQWKF IOV HOGHBOOH- &DUGLRO GRL
PHWKRWUH[BWMV JOXFRFRUW L RRIHIN M MMFF
JOXFRFRUWIDFRRQGN7 RFLOL]XPID(E QRW =KX* +H) *X < HWO$QJIJLRSOIRWBHGLDWULF
UHFRPPHQGMGQLV\W@I@UDB«HM_GHOLQHVUH\SEJES"??EB*R”OWH@V \HD"'[SHULHQ,"Z;HQ
UHFRPPH@®®SHURQUOXFRFRUWIFRLGYV '° SLU '

SDWLERWVKLHYHBLVVKRQ@HFHLKLIX ‘DQJ+ /D% :X ; HWOIDWGLDJIQRVIDND\DVX V
GRVIOXFRFRUWERLERQWKRUHRALVVLRQ pywHZIMKIWS HDWWE DFEINGH D U BVL O XOUHG
PDLQWHQDRPFWWHMHDVDEKLHYHBLVVLRQ XQFRQWURGBH® HGXHVGDEGRPLQROWLF
LOHIKWHHNBPQ&@DVPDLQWDRQH®J RI WKURPERDMYHSRUGWE HYLRPWKBLWHUDW X UH
SUHGQLVRORQH ZKLFK KDV QRZ EHHQ WB®RRBGRI3UHVV GRL

6HUUD %XWULFRXJHWWR{WDO8SGDWHY
3DWKRSK\VLRIORQRVDQGODQDIJHPHAW
7DND\DVW HUWQM@PVEXUI  $XJ

SDWLHODWK D @ RWFKLHYHBL V \HYRH@W
PROQWKINFRQWLRARHREZ GNWHH URBKEN\DV

FRPPHQFHBQ ELVSKRVSKROMRWGHHYHQW 5| M DYVJ
JOXFRFRUWLFRREWREBIRHEEBLYV 6KH $UQDXGDURFKMDWKL$SDBW BDWKRIHRHVLV
ZDWUHDAWNMXKZBRVIRWRFLOL]WRBE FK 7DND\DVDUWHWLWLVXSGDWKWR L P PS4
WKHEZBVQRLPSURYHP$H®GWL @J71) DOSKD 1RY GRL M DXWUHY
LQKLEL\ERW WIDMRFLOLDWKXB®R QW 6FK!I196 %URVBD:DWULQJIWR® I KH R ®RH
"XHW RV KXQD Y D LORIEL®OWRWIKSND W LHIWV DXWRLPPXQQWDXWRLQIODP EQWMLRIMHO O

DUWHULWLY $ VIVWHPDWLF OLWHUDWXUH UH®
(VKHG'UX\D® 6WUQ HVWO7TKHSUHDOH@FH
VD F UR LRQIDEAGLR/MLAS , H[DPLQDWLBDWLHQWYV

FRPPHQFRQE\FRSKH Q RPORD MAMWIRX L FKK H
FOLQLEB®SR QGOIGW RIADN\RS U H V HZQ W K

UHFXUUHR®WWRRARWQHLIKXHHNWKHZDYV Z L W/R N D\DIVXW HBEWDVGLRO 0D U
FRPPHQFHBVRIDFLWPLIQLELED L\WR KL FK GRL
VKHUHVSRQGHGKLSDWLHQUHB WRHWWMRU\ =KX3/XR6 :DQJX-HWODND\DWWHURHIVQJ
GHSLFWV D UHIUDFWRU\ FDVH RI 7% VSHFWDWXOWLGHRMRNRRIUDPSKIDGLRO
"HF H GRL

EMU
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/IRULFHYDDGFRUQL£QGHHWO RFLOL]XBDE 6DVBEHRULWED NXD HWGEGRPLEDL@W KH

SDW L HZQWKYD N D\ DIVIXW H UDLUAHLW U RAVLSYHE X G \ LQLWBD®HQWDWRIRDDND\DVIXUWH UDW GV
DQ® LW HIUHD MAKL 1D (S 5KHXPDWROOD\ 5KHXPDWRO GRL Vv

-XQ 6XSSO 6

*UD\VR@& 3RQVWHEXSSLBKHW O &I$66WXG\ <RXVHIJKDHKRIUEBFQLDVKHPRE JMIND\DV X
*URXS $PHULRIR®D ORIBH HXP DRUR Q8/$5 DUWHU@VRXQUHMORBDYVS L-DQW HUHE

FODV VLI IFADLWIHRIRDN D \ CDAXW H $ QUBLKH X P 6XPPHU

LV "HF GRL DUG +D\HVI %DVFK®QGWXVHUHWAKHQWRWDUW

DQBWRBRQH 3WRWIHGLFDWRBHYHQWLQJ
0D]0 &KXQ$ SEU® HWO  $PHUL@BROOHJH *OXFRFRUWLFR L& WHRSRUYBRQWGRFULQRO

RI5KMPDWR O R J\OLRRR G D WX LRIH O R QHK H /IDXVDQQH "HF GRL
0DQDJHPHRIWL D Q&H O W H ULQEAD ND\D V X IHQGR (UUDWXRQ )URQW
$UW H SIUWMKVE KWK P DWR C8 X J (QGRFULQRO /DXVDQQH 0DU

GRL DUW 0Y3 ODLD 3DGKBGBXFFHVSVMO7RIDFLWLQLE
-JKDLPLDEEBMVVDDGRX®LOD GHAIDND\DV X LG HIUD FWIRND \ BBWXV H ($ 180 V&H U LG L WH U U
HWLEURWHWURS « U L W& BRDOMHREMHUYDWLRQ5KHXPDWRO -X0 GRL
>7DND\DIXWHD QW HW UR S H U L WREMHDO/ H PMU V X

UHSREMWYEBHG QWL 0DU H )JUHQFK
GRL M UHYPHG SHFHLYHGHF $FFHSWH®D\
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$ FDVHRI VHD QP IMQJ LHVSLLDVRU GLMUHW
1O D SRWBDUXP P RVKHU WDQW XMIRQ
UHMWHG DFXVIA OXQJ LOMU

S5DUDDP ${ . XOWDWH: . 6{

$ EVWWDFW

$ \HDWRBRPDQ@WUHDWBE&VWSDKWXPR U U IGHMH O R'XIEG HQ FOFXNMIV S L UG MWMRUUY HV V
FKDUDFWE\WD/MHGS QRHDW X DDELBEYVSFHBES LW RQNRBYGHSRWSDUWKKDGRZ
SDUVBIUNX UBRHR [\JHW R/ KIWD FW LRYG D GR{GIHPR Q F H Q W LB L RLU D WLRE L O D V8 I WIF® \
RSDFLWOQFKHWDGLRIJUBSBLWBLYQD KLIR[\VJH@HTXLUHKHQMW LQDRDBODGLRIJUDSKLF
DEQRUPDUBEWQMAD Q WRIX\R@LYQH GK R X UVIWE BRQ V H U Y\B WH.IY WP S| R VKK /D VBIH SR U W

G HO YLH)WMRK HD U\HH W H U L RXQWV RWAX UD Q VI XV L R @ RX@IDQIE B XT8$/ DQ X QG HUVRPRKIH V
LPSRUWRIBRIQVLGHWPRDRW KSHRMQ WEDXOVRIVKR UWRIEVWDWROREDRRG DQVIKFLRQ
SRVWSDUWXP SDWLHQWYV

.H\ZRUGWUDQVIXVLRQ UHODWHG DFXWH OXQJ LQMXU\ SRVWSDUWXP G\WSQRHD D

,QWRGXPVIRQ 7KLEZDVHHSREWHVHRWRWHZRUQKWDQFH
LOQYROYRQWRXQJIJSRVWSDURWRKPDQZKR
7UDQVIXVLRQDFXODHMG M X U5%$/,L VD H[SHULHQHNGUHV SLU BWRW \ZHRANMW K H

UHODWIDHHON LI QL | IFFRPGW LFDVWRIFRQWHG LUBWSRVWSD WOMNA P DWMROXILWHELQ

ZLWBORRMGUDQVIXRLRBFOPLQDWIHYHUH KRXU¥IWH[FOXGDQW H U CHAMWLLYR-O RAKLH V

DFXWIG YW HYHQMQ®R FFDVLRIQDIV®O LWL K\ LVRZADWWULBRVEEGVWHPPLQRMD

'"HILQHEGWK&DQDG&ERQVHQ¥XYIHUHQFH EORRGUDQVINOEARIRLVWMHIEGU LR R U
DVWKGHYHORSPIHEXWO KQD M XIU\R U SRVWSDKIWKPRUWHRKOHOXFLGWWRHOUQLFDO

DFXWHVBWRG&LVWWHQGURBE'6 ZLWKLQ WUDMHREWRIIWKED VHH S ROQW X BEMT XHQW

KRXUROORDEQRRMDQVIXGERIQPEHHQ UHYLWRIIHYDOXDEQWLIKQYWIRNVVYDH\HW

UHFRJ QD \HDAmMM ,QFLG HDAWHDW\ SRWHQWIUUDYBRSOLFDWQWRMBRVWSDUWXP

ZLGHODQJLQRP WR DPROQWQNIXVHG SHULRG

SDWLHRDWWKLIJKWHYDOREGVHUYVZH®/ KLQ

LQWH QDL IFMRKRUWV'HVSLRIMW E@LQJ

VHO!| OLRZLWIKQOKRXUWHY HEBIVH\D EH &DVH SIHVHQVDVMIRQ

IDW 2 DWRR UW DIDDWINVQ JUQRP  WR

DQGYHRLIKHDWMKSWR UHSRUNNMXLQ $ \HDWRZRPDQZLWEUDYLGLS®WULW\

LOWHQVFDYMQLWWWLQJV 7KHSBJQRVLVKDYLQXLVWRIRKURGIVMVHQMASBHIWHQVLRQ

UHPDLIQ®H U DX\ R X U DEBCW RV K & D RN DQ®LOIGQWHUP IDVW I ER WAHO @WR ROOHG

HITHFWLYH WKHUDSHXWLF LQWHUYHQWILAMGYPHGLFDWLRQV SUHVHQWHG LQ KHU V

0 o— Zz“0c ¢

d 3R -dacda
| 4@ -5-d@Rc® <Xy @@
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6KHDGUHLRXEBOLYWEZRKLO GUMQJLQDOWRWKHUDFWLRQV®L RHGHFRQFHQWUDWLRQ
GHOLYHUWKRXRPSOLFDWIXRQQJIJWKLY 3D2 )L2UDWRIR ZLWXQL?2 RI 7KH
SUHJQDQMHZDVGLDIJQRYHWEHVWDWLR @WXEBEURFKHPSBDDOPHWHBKPPDULVEG
GLDEHMWHYHHNAKLFZD\HIIHFWRPDIOOUHG WDEOHRKHW®DGLRIKNGHPRQVW ERWBWHUDO
ZLWIGLHIWWIDGMXVWPBQ®OHWIRUPEBU ORZHUQARQVROQEODWXBEDQH OMHGVLGH
DQWHQIIWDBG\RWKHUXDWHIPD BWNSMEO X OW U D WROORGEMI X VL RBUR KRG L @RI L JK
ZHHNDWQ G GD\RIJHVWDWKR@\WGPLWWRIG YDJL@EZEB FXOW XIUHVGHREURZVBRXUJHQW
W KGIBR XD UIGQH D UOD ERXQUG HFHLYWBGRZ HFKRFDUGLBBYBPQRGP MOVWRXOUIFVWROLF
LQIXVIRRA[\WRFLVD WRFROWH.WR/ORZ ELYHQW UXR¥MDWXQ IRXMWDUGLRP\RSDWKLHYV
SURJUHYWPHUJHORZWWIPHEBMD UHDQ OH VW U IDIEQ) R U P D ORWRLBHWV L BXO PR QD U\
VHFWEZRYSHUIR UPHGE S LQDQDHVWKHWWMEROLYPSXOPRQDQULRJWIPAGRSSOHU
DIWWHIOR X RYODKRB3RVW VX KHUHFRYHU\XOWUDVRIXGHHS HLQ@ WK I HJIWX O RX W
ZDV XQHYHQWIXO SXOPRQDWKURPERHPEFOXMHY KLJK

UHVR O XWRRODKFHKHZW\Q R ®H U IR U PTHKG
6LKRUDWHAXUJHKHHFHLRGIBL RWFURVY GLDJQRVISA/ZDWRQVLGEDWERIQFOLQLFDO
PDW F K$IIBF N W@ GO R RRH O®XHV D GURISQ SUHVHQWDWLRQ DQG H[FOXVLRQ RI RWKHU
KDHPRJOREHWQHOV J G/IURPEDVHOLQH
DWWULERRISE VYW UDRS BQISW VWS D UW SPVHQWBWRYRRWISS/ZDWFRQVLG IBX MR
XWHUEQBHQYSSRILPDWR®KRX UYWWRKH WKIRFFXUUHRIPHPSWRREYWKLQRXURI
WUDQVIXVKRIQHSRUWMNG G HRL IXIGFWMAQ WUDQVIXR/Q PEDW X UMMMNRIQDQ RQ DLU
EUHDW KILQJK RXWW RFLVWAHSGVRRXFKDV  3L2 )L2DWERORZ SUHVHRIEHO DVOKIQD O
IHYHRRXJR FKHSWLQKHKDEHHQPPRELOHLQILOWQFWHW\W G LR J WDIEEEVHQHBHIW
VLQRHSPLVVWREHODERZDUEXVWHQLHG DW URQRPO LRIGHFKRFD U G LRRWDWIRD WX UH V
SDLQDXOPHW OIRZWLPEZHOAIRYLIQLILFDRWLUFXORWRLARRWKISRVWSDUWXP VSHFLI
IDPLOKLVWRRU ULVNDFWRIRWWKURPERWDFHWLRORXFKBY YHQRXWKURPERHPEROLVP
FRQGLWIHRIMHSRUWH&29," YDERDWLRGHULSDUWORUGLRPDWK\DPQLRWLBXLG
VWDWBRVXSWREDWBQG/KFKKDGQRNQRZQ HPEROI$BP6GXMWRKRULRDP QREQIDWHYWD O
DOOHWK\WVY FHDPDPLQDWHRBDWHBIBK\SQRHDE UXSWLRKER O\W L F SIXIDEPRRIPBUG H D) G
LQFUHDARAGR I EHDWK IBQIAJHG XFHIGHVW SUHHFODPSVLDSXOPRWBBNGHPZHUH
PRYHPHQ@WWHKL O D WHIDFGEDH®E X 0 0 RHVYV X Q O L N$FOMDH/ W K RIHV S L U DWURIFGW F W LR Q
SHUFXVNWR@EDVHKHEZBWRIDLWIG XODWWUXF\RNXDEWLRODGBGWYHDVHDQVIXVLRQ
YHQRXS>VDW RRQIDOORK\WKRDUGLR UHODWHG FXODWRHMUORBBVW WUDQVIXVLR
KDHPRG\QBPWMDWHUYFOXSEXQUBWKRG DQDSK\ODQ®Y UDQVIXV LR @& DUHFIRIDMRE
EORRGJHVVZHHMHELWKQRUPDQPLIXOVH ZHUKQOQNI®VWDEEBV S L UDV)IGRGH5C6
RILPHWHWRZHBR[\JHEDWXUMRWLR®RQ ZDWOXROLBNEB\RR/XJJIHVKLWWMR KR XJK
URRPDLU$UWH UELRORID VD QD O\VIHW HD O H @& KRIF X U U HRI? X L Q PEBPORDVSLBED@QRQV
UHVSLUDWRU\ DONDORVLV ZLWK D SD UBMLDYOSHEH R X WUFRRIS R H WWHD \

JLIXUH 6HULDO FKHVW UDGLRJUDSKY VKRZLQJ UHVROXWLRQ$RI KRXDW BIQBOOUD G L
KRXUV XDQHKRXUV VLQFH VI\PSWRP RQVHW
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7TDEOH 6XPPDU\ RI ELRFKHPLFDO DQG DUWHULDO EORRG JDV SDUDPHWHUYV

%LRFKHPLFDO SDUDPHWHU SDWLHQW V'Y 5HIHUHQFH O

7RWDO ZKLWH EORRG FHOO [ y /

$EVROXWH QHXWURSKLO FRXQW [ y /

+DHPRJORELQ OHYHO SUHWUDQVIXVLR(

+DHPRJORELQ OHYHO SRVWWUDQVIXVL

30DWHOHW FRXQW [ {t/

&53 PJJ

(65 PP K

$ODQLQH WUDQVDPLQDVH 8 /

$VSDUWDWH WUDQVDPLQDVH 8 /

7RWDO ELOLUXELQ XPRO /

%ORRG XUHD PPRO /

6HUXP FUHDWLQLQH XPRO /

6HUXP VRGLXP PPRO /

6HUXP SRWDVVLXP PPRO /

7URSRQLQ , PJ/ b b
5DQGRP EORRG VXJDU PJ G/

$UWHULDO S+

$UWHULDO R[\JHQ SUHVVXUH PP+J b
$UWHULDO FDUERQ GLR[LGH SUHVVXUH b

$UWHULDO ELFDUERQDWH PPRO /

7KHDWLEARQWDQHIZLWKKSSOHP RQWHD@ UDGLRJUDBSKR[DHPIRDW HIXD QW LELHG
/ PLOLMRQ UMBUKRHIWVIQHEXOLVIDOWVAR@D2 )L2UDWRIRHWKDQ PP+JRWR[\JHQ
FORFRQLWRILDELIEHSHQGKQEWHDGLQIJVDWXUEWQRRED RQURRBPLUWKDOOP®IUN

W R HRO X WRIR\P SW RPIMVKLRRXUYROORZ XS 75$/, 2XUSDWLIBGWRQ VW WDIRRHGHQ
FKHWD GLRJUDSKXH® SURYHPHQIWUH VDWXUBWLRRQDLLQG3D2 )LAUDWUR
SDQHO % DQG & PP+J GHVSUWHRHLDIQLR RI $OWKRXJK

IHYHE\DQRVDQGK\SRWHQ\WDUWRERPPRQ
PDQLIHVWBWERQRXSDWLERQ@RW[KLELW
" IVEXWIRQ WKHVHW SWRBMFHR®Y D QFHRHRVEYR VWL F
FULWHUXAO VWKRWIQWURGXFHG KDYH
'LDJQRVLERI UHORNOLQDBRBMGLRIUDSKURILGES/FODV VLI LBINE RMQ GED V HGQ
DVVHVVPIBPBWRM\SLFPDOLIHVWKLQ WKH SUHVHQFH RU DEVHQFH RI $5'6 ULVN |
KRX®YWUDQVIXPGRIQD UDFWHDGYRILFDSKLF
ILQGLQODFOXGEKWDWHQ RO W EZHKWFHK D\ 3DWKRSK\V L RPOHRE KIDFRDLO/RY G H U O VI5@ 2,
SUHVHRQWSDWFKKRPRJHQHRXMV¥ RU LQFOXGPHPXQBPQGRQ LPPXWKHRUTLKH
DV\PPHW S8 DR W HUQV HV WRLIYBIO YRR U LPPXQMHKRUSRVLWYDMQWLERGDHVWLQJ
LQW H U GWLHDMIAROX B D VW K$ID W LIHIOME LW HGKXPDQHRR\WH WMIQI+/$ FODVBQE&®XPDQ
ELODWSDMPEXOPRQDUDILOWBRDWKNVW QHXWURSKLO DQWLJHQ +GRGEEOWRRGD LQ
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LQWHUDIPMKERUUHV SR @®IVQLUIHRQVWKH TXDUD QELRBIG R G XIFMRW KWDPIBRQRU
UHFLSLDGWNRF\MKHQORQ LPPXGHR KLW,QVH Y HRUHV HWH QDVLICRIQMXORZ WYBD®PH
PRGHDQOR HYULPLEBYHQWGYXBEM XHQW VWUDWE G [WUDFRUBRPEHDDRHIHQDWLRQ
HQGRW K H.QLM»U \ 1IRWDEONKHH[DFW (&02 PD EHQHFHVVDU\ +RZHYHIH
UHODW L REHWKZISW®E HD G P L Q L V WGHRWHAGI PDQDJHREUSDWLHQW¥XXSSOHPHRIWBQ
LPSOLFPWRIBG R G XFQ/® KWHY HRUTG\$/, DOROQKLOKLIK GRWHURHE¥WW L O IS\DHIGV O\
UHPDLM)QOWLYHHVSLWHKXWFHUWBYQMHQFHGXWRVKBVVXPSWILRQPPXQRORBDRD @
VXJIHVWIWYH@WUDBHPRXQWY SODVPD WKHUWRGLUHPW GHRPMK HERMQ H I LW
H[SRVXPWDHVXIILWRQ VW LW RRMGV RW5$/, UD QG RP FRHGV U RQUIBI® R Q VW UBPSWHRGY H G

1RW D BACKIHL \RN7 5$ /Y D U IDHFW R&/IM [HUH QWG D \V X U Y LIYQ@FQ L W L E O8O L HALWNKS $ /
EORRBPSRQHDWEK R E RE®DWHOHWY IROORZLGWUDY HDEPLY LVWR DI UR @GRV H
IUR]JHSOMPD SDFNHGBHGFHOQWDX@RF\WHDVFRUEEG 1HLMWWWHURR®W FRILPDFLG
FU\RSUHFLSDWOBWMKPDQLPPXQRJOREXOZRQY XWLOLVHG LQ RXU SDWLHQW
H[KLELWLQJ GHFUHDVLQJ RUGHUV RI ULVN

BUHYHQWMRD WHRIUH%S$/, HQWDWOYHUD O

'LDJQRVIRY/ LOKHSRVWSD SWXMPRBVHY PHDVXUHM OX®LYRLGWEISURFXUHMRHQW
GLVWERQF®OHRQPIBWRRWV5$/RIWRFHUODSEORBR QD WILRRIPXOWLSZBRKZKRP D\
Z L WKR VRI RW KFHRJP PRER Q G L VHIGRFRIRK QW HUKDBYHGHYHOR SHHRQ VLW L VIDMRPRRXOWLSOH
GXULWHBKDV3KVLRORPDROLOHVOWBWAIR |IHWRSODEBRRGUD QV P L \VDMZRI@IO/I UR P
DVWDFKR$@PDQGPLOB\SR[DHPDDHDOVR GRQRAKRVEHORRISUHYLRM-AXNQWE &/,
H[SHFWBIGVHURUPF&KLOGELIMMKL QJXLVKLQFLYHWKDWWL $A$R G X F MR RQH RWHHW
75%$/|URRW KFHUWL WSLRA\DWD'S D BRVX®L WWDRFKY WLPHALQLPLW.IQMKH®ILPRIEORB®RGXFW YV
DVDPQLRVOLDAHP EROLYROPRQBPEROLVP DOVRQWULWR®ESIBUHY H Q)XIURMKHUPRUH
DQSHULWRBDUGLRP\RSDWYMWW UGRIHW H L \D GLYV D E/ORYH | U DLRX V L @K R GEHD BFD \L W
WR/ KDUAGL QLFDWXDPRQWKHGBHVRUGHUSRVIDKLIKHURNSS/ FRPSD UMD FNHBG
$GGLWLRSFODONSD ZWRKIR@D\SUHVHEQWK FHOMGHYHOFERK® W WIKHHP SOHPHQWDWLRQ
G\VSQRMIVULBXXRMHEL RXWLRORIQKELQIVWUDW MXEHWWH LQWUR G XRFIVPDROM RQO\
DQDHPIDNLJRMVKFHK\VLRORWFERODERXU GRQRPWOH GRP LQIMDH/EHD] F O X VR RIO O
LWVHQWUHSRUWK@PRQSDWLMQUDWYVIXVHISRVXGRQRUNQGDQWLERGUHHQKDQV
IRS R/ W S D UMDY R U U KADKIRE/IHVWDKK LV WRRIU\ VLI QL | L RCHBMXEWMIGA R U E L GLWWAR F L D MWIG
JHVWDWLRQEHUWHRD DQG SUHHFODPSVDRQWLERG) GHSBH®GHORZHYHMUKHRXWLQH
SDUW L FIXV B KD YGIRWH F H LOYGIVE L KWSHHW/ LY H P SO HP H Q \R IVYIMRLQ O H XNRFLBRG\HH QL Q J
WKHUDSKLERWHLIKWHQN®BI GHYHORSLQDFHNVKDOOH®YHWRL QD Q FIRIPG OML H V
75%/, 2XUBDWLGIQMRMD YWXFKLVNFWRUVIHYHUWKHOBWNWW URYV S H QDY V HR/D Y H
&RKRWW XGVNAMDWKDMKHW LVRI 75$/,LQ GHPRQVWUDMWB®HXNRUHGXREWER®RG
SRVWSDUERXPQMXUWKHDFHUED@QMKRVH FRPSRQH®WWXEVWDUMGXFRRIFFUUHQFH
ZKRHFHLWKURIWWRUKQLMISDFNHBBHOOV RI 75$%/, FDVHV E\ XS WR

7KHODFN VSHFLGLDJQRRIMLFHIRW 5%/,  &RQFOXMRQ

H[DFH U EW WEBH\D J Q RAKD IOFO HF @ DHX WLLEY B

LWNJHTXHK@MWEHU UHFRDQOGWILRMUUHSRUWER/JUHSUHVBQMY HUHMWKXQGHU UHFRJQLVHG

ZLWKAEQLQVFMWOW L QOVIRWNVKBEVHQEIH FRPSOLFRWORGG®DQVIXYDBE®QY FX@/EBO)\

GHILQLGVDY®RWWWRR 75$/ FOLQVPIXD/QY SRVWSDSWNXNPRGE LJKW HIQADG HQBIRRQJ

HPSOBFRPSUHKHQVVWNVPISGWRKI KLY FOLQLFLYBRWXFLROHDUQMMHFRIQLWQRBQ

LQYROPHHWLFXGRR®VLGH RIWKBRWLHQW PDQDJHP HGW T XIS SR URMDLUGHID BD N H\

FOLQBEMMWDWIRELRORIQED @YW KH URABILPSRYLRIMRPHMWIIHFWE®LHQWYV

VIVWHPDWLF H[FOXVLRQ RI DOWHUQDWEYH PHYIERHORUHNWQWHG E\ DYRLGLQJ EOF
VHOHF@RIGRDYRLGDRQBRQJIHWR U DIHG

7RGDWWKHDHIQRHVWDE OWUKHGNVPRQWVPLQLPLVSIQRG X FWKDAVD QL Q F U H BAKHY LV N

75$/,EH\RQBXSSRUWRYKVVHQWMHEY $GGUHVVDSYQDZDUHQBY@WHFRJIQUWLRQ

PDQDJHPHQWKRXG LQFOXGHPPHGLDWHEBVVHQWELQLPIWKARRUEL@.WPRUWDOLW\

GLVFRQW VXD QVIXFURYLGLQEISOHPHQWDO/RFLDWHG ZLWK 75$/,

RI\NJHOQ@GPLQLVWEWUDY HQRBRQGXFWLQJ

I[UHTXHQRW LW RRLYQLWDDOUDPHWHWLDWLQJ

HPSLULFDO DQWLELRWLFV DEBQWRNLI\LQJ WKH EORRG
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'"HFODUDWLRQV .RSNR30 ODUVKDE®BOODF.HQ]L» HWDO
7UDQVIXVLRQ SHOIWHGQMX B RURI D
&RQIOLFWV RI LQWHUHVW &OLQLFDORRN %DFN,QYHVWLJIDW LRIS
7KH DXWKRUV GHFODUH WKDW WKH\ KDYH QR FRQIOLFWV RI LQWHUHVW
7HRILOL$FXWBXQLQMXBRPSOLFDEVRRG
WUDQVIX@RQW SDKMPFU UKIDQ AL G D@FH
ULVDFW RWG LWEOHDMXU@DHHP B/ RORDG
,QIHFWLRXV 'LVHDVHV S H
7KXUQLNPD®:HVWJWHIQWOQFLGHFGLVN
IDFWRUWUDQV I X\HIRFWLESRVWEPR EWRR G
WUDQVIXVLRQV %ORRG $GY
*ROGEKBUJRU- 6WDRIWKBUMDQDJHPRQW

OHLQP® @DXOILH@EDG@ HW O7RZDUDBOQ WUDQVIXVLR Q FWHBOGMDHVGAES / & X BK D U P

XQGHUVWRQGURQV XV LR Q FRX@MDQIBI B X U\ ‘HV
SWDWHPRQW FROVHQWOOQHODQVIXVLRG ORHONHBSLHWKORWGDQVIRVVRELOWHG
LQMXU\ - 7TKRUDF 'LV

YXQGLQJ
1RQH

$XWKRU GHWDLOV
{1DWLRQDO +RVSLWDO .DQG\ 6UL /DQND

5HIHUHQFHV

% ULWWLTQJRPXQR O RMNEGREOH XN R FIRH V 3RSRYVIN\ 7UDQVIXVLRQDFKODHQU® M X U\
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FKDO O HIMLMAL P VPRV RIWKRWK B8 UV HDRINWWK AH Q WUIDWDY RIXVW H®B 6SHFW RX®16
PHOLR L GRI\BIHVQREQIW KHQ WRIW KR WD Q L\DRQ & P P X QWW D \R KWK §ID W L HXQHAW RV K8 H O DQ
GLDJQRWDMKLIRRUEL®IQMB\RUWDMWKRXNBHDGLVHBWAKIHP PXQRFRPSURFAIWK G
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ULVBFWRRIWLJQRQMA SRV XDKIRS UHH Q WH.GMK Y HDWQ ® D S L SOR J U H \PKIOMAIESDKQ B O Y H

S D O VIIRHMMRE \UH G X KFHBRIPRQVF LR XVQGENVHE WQ 0K ZD\HYHQWSDDODQRVRB Y H
HQFHSKDORPHORWIRM QHXURHOLRLGRVWWDGLRORIYEGO@AD FXWEHHP\HOLQDWLQJ
HQFHSKDORMEGEXWENVWXOIOWNMED UHQWHURSHQRBEQWHGBKDNBHQ ERWULPR[D]ROH
IRDORGUDGLFONDRQJIKQGR VXV S L BLGRED ULGR L W LRIW URIQ WRPLHAPWL W DEOWH. E LRW L F V
DQ RSWLPDO GXUDWLRQ HYLGHQFHG FRPSOHWH UHFRYHU\
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, QWRGXPVIRQ UHVSLUDWBEWSWRIRW GD\VKHWIZWD\WQR
SKRWRSKRHIRF D@H X UR O RO\IPFEDADR P2 Q
OHOLRLGE®PXWOWLV\WWHPWIIRMBKHFK H[DPLQDWIKRHZDV LOOQGDIHEULBH XV
PLPLAPRVWIWKRWKHQIHFWLGXO/DPPDWRWHQGHWPHYVHVHEWWZDWRHYLGHRIFH
GHP\HOLQD@®MR S O D\DWIQFHWWKBWD OOHGQHFNVWLIIQHRW DGPLVVLRQUGLRYDVFXODU
WKHJUHDWLPLFNHU7KHUHDUHYDULRXVH[DPLQDWKRQ@HIEEORR®HVVRUH
SUHVHQWBWANIRBVHDXKILFEUBWFLDWHGEP+J SXBYDWH EHDWHWBLQXMHMIRRG
ZLWKPXQRFRPSURRMMRBMKKRVOM GLVN YROXPEQRUPDWHFRUGHNSLU MWD BV
IDFWRRWM[SRVXUHRUOGZLVEKIBXEHRI EUHDWHRLOQXWHE®RDGGH®RXQBNUH
SDWLHQQWSUHVHQWHKD UMD QLIHVWERWLROXGLEDPOXQJSEGRPLOD®GQHXURORJILFDO
PHOLRLG/R¥FIEWAHQW QBIOQYRXVWHR16 H[DPLQDWEZRQWXQUHPDUNREWKRUPDO

LQIHFWURRAVE PPXQRFRP S HQWG MUY IXQGRVFRIENSDWLERQWQLWPDQOVHBU
VLQXVLWLV ZLWK RUDO DQWLELRWLFV

2Q GD\ WKIDWLIGGWHORGHBMVLIIQHVYV
&DVH SLHVHQVIDVIRQ FRPSORHRSKWKDOPRIWKREBUR]RQWBID JP XV
DQGLODWSDBELO ORHEEBHBHEHBR QV F IARKWH O
$ \HDW&BUHYLRXQBYDOXIRPBDQURP ZDVSUHVHUDYGI®@ LPEMIPDLQHXURORJLFDOO\
%DWWLFDORD SUHVHQWHG ZLWK KHD ®RUKPHZIOW KW D HBH PRISE\IQW BLLFWH QW Q
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