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-DSDQHVH /1* 7UDGL



%DFNJ URXQG

$ ' UHQGHUR WH) UHBRUIV 1* WP LQDAQ7H DV ILRP Z KLFK - DSDQHWHARP SDQHY
WOGHS OWR/1*1Q  + 6RXUH * RRIGI( DUK

)R G HF D GBHIYIZP W KZR U OGED Y 1LHP\BR URNCHLUT X HQ DAMVGI D@ * DIXHO
WKBWRZHUMSRVW EPRQRPURZ W B/ X QG D P HOKNDVE Q G H U 3\
DJJUHVEXIY®IGRREMQ H Z BIDHHIBR X S @H BM KBIH V WRDQ XV O B R DH U
SODQWV KDV FDXVHG D VWUXFWXUDO GHFOLQH LQ GRPHVWL

7KLK/DYHIBVSD @ DMRQHWRP S D QIUHRR W L OQ MN(HHI YW R/ U D GIRXN H V
OLNHWVXEKRRIGOQDJ WHUWXS SFRQ W UDKEDBW [ F H WEFHR X QW U\ V
QHHGY¥FRUGVLROIDUFK _UHSREUWKHKVWLMRYQYHUJIFRQRPDR\G
)LODQBRDM\VY$ WKUYXUSDWRBWHPSRDRRP EXWORQJ WHUP
VWUXFWXUDO LVVXH

 QWKERQWHI®DQHRRHSR U KBYRQD Q V| RAKPHFG/ H@YAHR/P R IW K H
ZRUORRRVWR SKLVWILEDWUHDEEHKS\S R IEWHE OLGD Q FUREQVWLWXWLR
OLNHK+D SD®D QIR YQW H U Q DE&RRSIHDUD Wi, RRQGLSRP[S R UMD G
 QYHVWPHQW ,QVXUDQFH 1(;, WKH\ DUH UHGLUHFWLQJ WKH

2XUWQDOGHFIRQVWUDIWKNVQRWLPSDFRPPHUBILBWGE XM VWDWH
VXSSRUWHOG WD QSXEHOLGD QEH LRVHERXLAG H[S RVQGP SRUW
W H U P LLQWY & MRGX Q WRIUL HH IV VWD § \WPLDYUAN HRAWKVHX U SLX W K DDAS D Q H V H
FRPSDQLWHAR QW U D RE XD OWW K &7 K LYW U DMIHH FWH FSRUB/SD Q V
IRVVKE®HSHQGW®F\Y HO RTLWUERVNQR FNWEHRQ VORQJ WBYP
FRQVXPSWLRQ

7KLG/DWD GHULHKOPLERYW KVW WRIPHUDRD@BH D F \WXAH & QQ W D
'"HVNHMSORUDWBORIEXVWUDODLBORIVRBXIXVW ZHQRZAVDBH
FRPSUHKH@WREMHERI-DSD QHIVHNUD GEIHWZHHQD QG UHYHDOLQJ
WKH IXOO VFRSH RI -DSDQ V HYROXWLRQ I URP LPSRUWHU WR




0 HKRGRORJ\

7KLV DQDO\VLV LV EDVHG SULPDULO\ RQ GDWD IURP WKH RLC

7UDGH VHOHFWLRQ FULWHULD
2XWQDOMQAAMRPSDNKIHQY/FREHDSDQHYHOXHQPHR®B1* PDUNHWYV
WKURXJK WKUHH LQFOXVLRQ FULWHULD

"DSDQHWRPSDQSDUWLFLSDMW MRUDFONQ* [ORZKHUBSDQHVH
FRPSDQI®GIIMQFRPPHUBWKIRIMHD VSUR G X FHTUXLKWRO GHOM. TXHIDFWLR
SURM HHFQ&V HUBX\HLRWF R QV X P SRULR§ DPKID UW HRRHUVUR E 9V 8 O
PRYHPHQRMNQWHUPHGDFUDHWDWQYDFWILRSEURBPBEEWXUHG
GLVW-DESDMARPSDQUBPILQORPDMRW L OQ WNHE Y D Q BR N \FD W R
WUDGLQJ KRXVHV VXFK DV OLWVXELVKL DQG OLWVXL

-DSDQHN.YDQFHQDEOHPHOWQFONMERZVRWHUPLWRDWFHLYHG
-DSDQBEXHOLGDQFLMFRIQWKWLYIUDVWERBEXKDMVEBDSDQHVH
WD[SDUKES RURM F XHIHH WS SOZK VWD SW XREZWD SDQEXEOLED QFH
VKDSHVRED® IORZHW HZXHQ DSDQHRRARSD QQLUNG LW H EQYOR OLYH G
VSHFLILF WUDQVDFWLRQV

-DSDOQVGHVWLQDPWURGIOOHOLYWRBDREMUHQFOXGH®U ROHVYV
WUDGBW LR QDWOLS\DIPH P D WQKRHR UOGH¥VRQG ODY 1H\G\R UWHE
FULWLFDO GHPDQG FHQWHU VKDSLQJ UHJLRQDO SULFLQJ DQ

JRU WKHVH IORZV ZH H[WUDFWHG

e« 9HVVIRAYHPHQWWAO* FDUBRHOLY HDISHAXRULIDQGHVWLQDWLR
WHUPLQDOV YROXPHV GDWHV DQG WKH IXOO FKDLQ RI F

e SRQWUGBHWBDOWY GXUFKBVHHHPH@BWWDQGHUPL@ME
$JUHHPHQWYV 78%$V ZKHUH DYDLODEOH LQFOXGLQJ FRXQV

« 7UDGHODVVLILFDKRHWRKNUFRO UBRRY K@ GABBQJ VEFRQRV RDLIFW V
VSRW WUDGHYV

7RDYRGBXEOH F REXEDFBK \Q/LIRKDRIZVF R X Q W@ @\Q ALMD J J UDIWM/ DW LV W L F
HYHZXHEQD SDQHARPS D GELAIX O W UR@HQW KD PW UD Q VDR WE R QY K
FKDUWHUHU DQG HQG XVHU



-DSDQHVH ILQDQFLQJ

7RXQ G H U WWKIHB G D W LER-QWV XHIBSD Q BIXEOLGD QRHEL * LQIUDVW U X FW X
ZHPDWF KHISF W H U P LONIDQ Q V@D Q FLIYBR UWGRPNKHD SD @ D QNR U

, QW H U Q D&RLARSIHDUD Wi, ROD SDZL O DVD Q ® H W DIMWV L R&FOUS RUD W L R C
-2*0(& 1LSSRBRWOGOYHVWPHQWDQEH 'HY RSP H @\ QR
-DSDQ@ - DQ@OSDQWHUQRRREBODBPIHRD &S FRPSLDWBGHKEOLF
J)LQDQFH IRU (QHUEB\ TL\WOD&EONPIH ,QWHUQDWLRQDO

7KLRDWFKSQRFHEMQWLILHE O QLRIMSDQBXEALB D Q BIFURV YV
/1* SURMHFWWYDURBPXVRGH[SRUWAUPLQDWE&LPLWPSRUMFLOLW\
LQYHVWPHQWW®OFXZKWHGRSRURNYRQXABR ZLWK U R MDKE K
WHUPLQDO RULJLQDWHG IURP RU DUULYHG DW -DSDQHVH ILQ
"KHUHHVPR®HPH®IWYRRZEBELJXWXD GIK®12QYD UMK O BPRPR R Q
LBRUWNMODRBKNWPKOW SDPUMFIRKNO GDREZQHUVKIMFRQVHUYDWLYF

DVVLILORAWREQNQRADWKHKUIPONLQYV XP S WHEHRXMWKHR QWUROOLQ
SDUW\

$QDO\WLFDO DSSURDEFK

2XU GDWD HQFRPSDVVHV YDULRXV W\SHV RI -DSDQHVH LQYR
e 7TUDGIDFWLYOWRXAKHUBSDQHRRSD QQLHAWM- QWHU P H G HMZIHHMN
SURGXFHUV DQG FRQVXPHUV RU GHOLYHU WR WKLUG FRX(
e BURFXUHPHQW 'LUHFW SXUFKDVHV E\ -DSDQHVH FRPSDQLI
e JODQFRABPOHUDREMIDEDPHDBSDQEXHOLGD QARAHIDU REZKWHWKHU
-DSDQHVH FRPSDQLHYVY SDUWLFLSDWH LQ WKH VSHFLILF WU

K L OW K HWHHS U HE® HIQMU R QPR/IP D U NSIMUW L FLE R QB QDWW HJIDWH V
WKHWR KRIVKHKOWCFR SRH-DSDQ HQHO X HQFBIRER® P DUN HVKY V

FRP SUH K HIBSLWRIDHF KHKDRD M SD QAR PIS D QL&D SDQEXEOLEDQFH
WRJHWKIBDS R EXDO O R ZXK HW KHKUIUI R GLKJ FFFWWD G BQ R F X U HIFRHUQ W
GRPHVWLF XVH RU HQDEOLQJ LQIUDVWUXFWXUH LQYHVWPHC

$QDO\WLFDO IRFXV

2XU DQDO\VLVY FRQFHQWUDWHG RQ WKUHH NH\ TXHVWLRQV
([SRWWW UP L QNG J UBRNZLIRED Q FIR/S D @LHHWH WIKHHTX ISRV LW LR Q V
DQG RIIWDNH DJUHHPHQWY DW PDMRU H[SRUW IDFLOLWLH)\
,PSRUWHUPLSDWWHK®W -DSDQHVH VRXURPHBDMWHODQGV
GLVWLQJXLVKLQJ EHWZHHQ GRPHVWLF FRQVXPSWLRQ DQG
)LQD Q PILIM D7K-H[ W HORK L FIO SD Q EX HOLG D GIRHD EDGIEKD SHV
JOREDO /1* WUDGLQJ SDWWHUQV

7KLRFHWKR G RORKXIW R/ U DFRWX WIKSK\VLPRO®HP HRQW* EXWKH

ILQDQFQBRQ W UM DIV RVEDRIGIH B 5Q QFHR/MS DVHHR O XWRR Q

LPSRUWHUV WR SDUWLFLSDQWY DFURVV WKH JOREDO /1* YD(



'‘DWD FRYHUDJH

.SOISWRY IDBPRG ROV KD R EDOP D UNSIWL P DEJD DR Q/ W DLVPLB D VW U X F W X
GDWIQ GXWRPDWHBRWLILEDWLIHBQ6 VLIQDORA1* FDUULBQS®
DXJPHQBENHGI RUPDWRRDUNSDW W L F ISRDEWVWK R D IQWBMHMWRIX U F H V
"KLOMKPMWKRGRORY\WQHDU FRPSUHRRERGYHUIDE R KDIRMO Z D\ V
SHUPBW MWRD NBF O HOSH Q W L IR F\DKIR. R®D Q IOHNR @ @H G Y MQ DIBH
VXFK VRPH RI WKH ILJXUHV SURYLGHG LQ WKLV DQDO\VLV Pl

.SOHGDAWDLFOQWRWVHWE*0 (& V< VXUYHVARGBNOLYWNBEDSVQ
-2*0(& UHSRUWVWWRIV1* LPSRWRYSDXOKLOSOHYHW WD FYMKR 4V
oOw 2 D QHDU SHUIHFW PDWEFK

+RZHYHAU 0 (& WXUYUHYHIPXWFODUJEBEHERRWS UDDWQHARPISDQLHYV

SURFXUHGOWRI/1* JOREDLDQ®)\ ZLWK ow VROWGR/KLUG
FRXQW.BIOHWG DAWWDSW XU HWWRISK\VLIFKDRZQ Y R O-DIBQIHN QW LWV HV
SURGXERQWM U P H @ 1IQBEYIHBM K D UW HALRUKY 0 W JRLOWIWKLUG

FRXQWIKHI YV OWID®LNHBS UHWH®IMRO X PHRPDSD QHYWHVWPHQW:
LQRYHUV/HPVSBMFWXKLFEHUWUD @ZH®/®RGLUHBPSD Q H\RHP SD Q\
LQYROYHPHQW



. H 1LQGLQIV
- DSDQHVH SXEQF | LQDQFH HQDEQHV
JGREDQ 1 * WDGLQJ

-D S D Q HB\KHE OLLGFV W L WK DWLHRQNVH VW HGE LOOLL® ®* H[SRWWUPLQDOV
ZRUO G ZR\GW H QW REHIFXHGH WIX SSORME SD @H WX D Q D O WH.WHI O V
VWULNHQOXWO\ RI/1* IORZUQRWKHWSDQHVH | VOHDWQFLID® V
LQYROYLQJ -DSDQHVH FRPSDQLHV LV GHOLYHUHG WR WKLUG

7 K LS/D W VM SIR\KHR\ES X E OLLE@F HQ W H QFSHHGH WHF X K DWO V WHHDIEE O H G

-DSDQARPSDQURNFRBERBEDO UD GHHGL UHRWYRBIA I UDVWUXF W X
LQYHVWPHQWY PHDQW IRU R RWHWLYH RQVIHO MWHUR DWIR QDO W

) UXWH 7RO 1* 9RXP HVE\ GHWIQDMRQ FRXQWA



) LIXUH - DSDQHVH/ 1 * GHQYHUHV VR WKLUG FRXQW. E\ GHVMQDWRQ

ODUNHW FRQFHQWUDWLRQ

$KDQGRISRZHWRO\BRY L QW WA D-XNWWH Y HRP S D (KILHY/G O HR |
DOD* YROXRRAYRO-DISPIQHRPSD QLK D UJHY BV OW KDVWDWHG
LWOWELWUIR@YWMVWUHVMIEBHRMWEKSEMD QWHIVLDD* PDUNHWYV
6LQJDSRURVEIDVGELERI(5$ *OREMMUJNHWWY GOESUR[LPDWHOOLRQ
WRQQHV RI /1* LQ ILVFDO \HDU

7 KAV U D KIRXMH W V X PLYEBELW DXIHOPRMEOD \ KWV Y K HITW MMWAD N H V
L@OLTXH | LBROARIMHIRNAVKES W RX VW WDRXHSBIO R BRO W IRIOLRXELVKL
DLPWKDQGOHLOOWR@ GHWHDBE _ ZKLOHWVEXMH[SDQGLWV

FEKDUWHUHG WHR/WEKKG@SRHUWW JURZLQJ VSRW PDUNHW SUHVHQ



7KH UROH RI SXEOLF ILQDQFH

-DSDQHRASDQLBGIEDODFWLYRDUWKAHFZHUSIEQQHGELOQKRBREOLF
ILQDQFLQJ IRU /1* LQIUDVWUXFWXUH ZRUOGZLGH 7KH GDWD

e ([SRUMHUPLRQGLQJ RIDOD* YROXRIW ROMLSDQHARASDQLHYV
RULJLQDWHG IURP H[SRUW WHUPLQDOV WKDW KDYH UHFHL

e 7KLUG FRIRFWJRUL1* GHOLYWEBREBQWRM KMKDDRS®W K LM X UH
ULVHV WR

e ,QIUDVW UXEGNDESD Q MM GGHHVL Y HU HER PSRW\W U P LR O V
FRXQWUKBWUBO ER LDIWVP SDQ HVGD QEDDB 8 LFQUH D WQ®.H JUD W H C
VXSSO\ FKDLQV

7KL\ Q D Q WMQUDKVHIU R YSD@Q W L F ¥ Ol Bl B @\X W HRDIU NYHRAD D WX O L @/
WKH HQHUULVDSD QWU KHRO\GILOH] LEROMW URBBIN * 2 PDQ\
IURPDSDQHVH | MQDUPAQEHGL U A B WHRERY U R BHRD SWXXHIFHR UG K LJK
SULFHV

) LUXWH ' HRYHUHV VR VKLUG FRXQWIHV E\ H SRUWWIALP LQDO



7TUDGH IORZV PDSSLQJ -DSDQHVH /1* IURP VRXUFH WR GHVW

7KLVLVXDOLYBWERIQFRPSUHKHI@RRIHL * IURM[SRUWUPLWROV
GHVWLEFRXYDRQQWRODSDIQ ARASD LBV R G X AH)WWH U P H GIIQDGU L H V
XV HRYF KD UW HWHDSWY X U MM DIGR ZMH SUHVHQWRIYKWRWRO X P H
WUDGHG E\ -DSDQHVH FRPSDQLHV IURP +

) UXUH  7UWDGHIGRZ |URP H SRUANMUP LQDY VR GHWAQDWRQ FRXQWILHV



7TKLUG FRXQWU\ IORZV IURP -DSDQHVH ILQDQFHG SURMHFWYV

-DSDQEXEOLGD QBN W L WOONHR QW\EW 8 GLRTD*VH [SRRWQ IUD VW U X F W X
J O R E DROVON H Q WIREHOR XHIGIH WIX S S O R SD @ H W K& D WH Y HY M V H
LOQYHVWPHQIYEL | | H BKQWRN\KH ODUJIBDBWQHVH |IH)SRBWWEMHF W V
UHFHLYHGELO QIFRE OXGGLEXR®YHUDJIJHRMWKHLURXW S RWVR
WKLUG FRXQWULHV QRW -DSDQ

7K DWWV ADQ W L FX\Q DUSD\P H U R XL @ Q L WM\ \ K IVRKH Q G V
RILWADSDQHVH WROGHEW KLERBX QWEHWSUWFHLYLQHELOOLRQ
-DSDQIXEALBEDQFHSURMNRWE QH V S H F ISINR@\R X Q/FH®@ GW K
IDFLOLWLHY DYHUDJLQJ WKLUG FRXQWU\ GHOLYHULHYV

) LIXUH ' HMQDWRQ VS@W RU- DSDQHVH I LQDQFHG / 1 * H SRUASURMHFW



7KLY SDWWHUQ UHYHDOV KRZ -DSDQHVH SXEOLF ILQDQFH KD
VHFXULQJ HQHUJ\ VXSSOLHV -%,& 1(;, DQG -2*0(& KDYH EHF
HQHUJ\ VHFEXULW\ EXW RI FRPPHUFLDO H[SDQVLRQ HQDEOLQ
JOREDO /1* IORZV UHJDUGOHVYV RI ZKHWKHU D VLQJOH PROHT

7DE®H ) ®RZVE\ VAP LQDO
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( [ SRUMMLP LODY Z KHUH - DSDQHH
FRP SDQLHV VRXUFHWHLU/ 1 *

7KLVHFWHRPLQRXBULWLFDB[S R UMF L O MVKITBMP R Q V WIDMH V
VW UDIHSURBMREKF X HAHWXS S OUKHIRKT K ILVQY HVWPEQR/QYJ WHUP
FRQW UDRWWK-ID S D Q H V,HF KOMBUR MKW W UDED.PH URUHHSRUW V
86*X O R DMVE L O D\WYBHIMH R S R O LRARLFFD@EEN K D G IUGR WLKBFX V VWIK H V H
WHUPLOHDYOWREZDSDQRARPSD XHWUDQVIRURBGV VLR SR UWIRU YV
DFWSPHWLFLID@REBOLQIUDVWEY XEMWXBWRYHU ELOQIRQEOLF
ILQDQFLQJ IURP -%,& 1(;, DQG -2*0(&

&DP HRQ/ 1* 8 QLVMG 6 VIV

) LUXWUH ([ SRUWROXXP HVIURP &DP HURQ/ 1 *



) LUXUH  &RP SDQ\ LQYROHP HOWQ &DP HURQ/ 1 *

.H\ REVHUYDWLRQV

&DPHUR® H[HP SO LDLSDV®G NHSQWH J UDQVEBR/Q * L QID VW U XFIMWKKU H
-DSDQHYW LPRIQHMWU RO O RQVK B F L ZVIKW\RXUIW YV XL DQ@ SD Q*

, QY HV WP BINDRLYQMD WRAIGLHV V X EL VK LD Q G< . %DFOGEH ELOOLRQ
LQ%,®QG(;, ILQDQRMKRIYR MHFSA H DM QIO | VKDIQMD S D G H U J\
VWUDWHJ\ IURP LPSRUW GHSHQGHQF\ WR XSVWUHDP SDUWLF

7 K D F L OR. $H U/D VGLIRIDEDYOHDLO\H UD B  WR DIFFKRIYD SD QUWBNHKR O G H L
ZKRVRJHWKFXU RGO OWRQ QHWHDRIOL T X H | DFFD/S IDAFQKMA R X A\l D U
WRODLQKHH P HDRW\WR E X \RKI® R P H WAX ISF/OR( 5 $ NW \HDRN \¥D V

NW \HD@QGRKRDV NW \HZKLO®® SR UV XLHRVD OMRX UR S H
0L W V X E BRKIWVRFIORERMNKS D QX¥W HODR QUEQHW H U Q B YA IHROQYRDERL Q
,QGLD NW \HOBHPRQVWHKRMRIJ WHUBDVW FFRPWKWIR BQW V
VKDSLQJ -DSDQ V UROH DV D UHJLRQDO /1* WUDGHU HYHQ D\



6 DNKD@QQ 5 XWID

) UXWH ([ SRIWMWRXP HVIURP 6DNKDQQ



) LIXUH  &RP SDQ\ LQYROYHP HQWQ 6 DNKDQQ

.H\ REVHUYDWLRQV

6DNKD QIO XVW KERPISQ W H U VRIA O/ H /G F X DIQWEH R S R O WAL D O
-DSDQLY SRUW I'RIY ISR H GHD LIVD X V V U R UWFHHEY W U XQERVOXQIR &/ IK@HJ
SNUDLIQHYDVEBRSD QWD NHK RQ &NBQ ®LWVXEPDKQW DWEMGE U
FRPELQHG SRVLWAGR®WRIY HU Q BHE WWKXRIWIH V HHOWHHY X S S OTLKHY
S U R MAHXFUN HRWRONL G HRI-D SD VR WIDOW K UR® RIQ J  WFHRIDRN LZD AWKV
7RN\RDV OW \HDU5$ OW \HDDQ@VDNDV O0W \HDILWK
DIJUHHPHQWY H[SLULQJ EHWZHHQ

7KH JHRSROEWINIMIQGDPH @\WWIHEOMWN KD OUR ODBDSD ® QH U J\
VW UDWHIDHD SDQHXHH UWY Q H FRR® W WD FWKKGIH 5 X V V LIDSH U DWRR U
PDLQWDXSB\OH F X IRRS\H U D WAIRW Bl © HIDQOAW H BV I G Y R 0'\D VD IQGAL KWK
HPHUJHRIEGIW H U P MALIDASON WBIVFQ WP S D QALIHNME $ UH VR OX RAHR/

VP DO BKWH UK H PLOOLR@ELQDQHARQUKHH O DBDHD OIS RMHFW
XQGHUVFREB@KVVWRBRPPOWPWE&XVVLBQHUGHYHORS@GRQW
FRPSOLEDWHEF W[RIPSWHRSLULQJ $VFRQWGEBBWRFHIRDFK
-DSDQFRMSDQDAMLIILFKRWEHWZRABRQWDERQ YU R B XYV MG V
DQG VHFXULQJ DOWHUQDWLYH VXSSOLHV LQ DQ LQFUHDVLQJ



,FKW\ V/ 1 *  $ XWADQ@D

) LIXWH ([ SRUWRXP HVIURP ,FKW\ V/ 1 *



)LIXUH  &RP SDQ\ LQYROYHP HQWQ , FKWK\ V/ 1 *

. A REVHUYDWRQV

JAKWAV/ 1% UHBUAVHOW - DSDQV P RMDP EIMRXV XSVMHTP YHOMWH ZIW ,13(; KRTEQ
RSHDRUKIS R WY ELCIRQ SUIRWANVELCANHG E\ EIQORQ ILRP - % & DQG
1(;, - DSDQHVH HOWAHY FRQARORYHJ WURXIK ,13(; DQG P LORUW WENHY KHTS B\
7RNR* DV 2\D\D* DV . DQVOL( ®PMF -(5$ DQG7RKR* DV : KLBI\WH SURMPAQRP LODD
XSS@HY 0 WDQQXD® R - CSDQHWH EX\HY WH GDM UHYHDY D P RIH FRP SB[  UHDDW/
R -DSDOHHWDGHGYROP WY 0 WIGZ H3 VR WILLG FRXQWHY EHE HHD
SUP DU® 707 DQ 6RXW . RUHD DQG&KLQD

7KLY WDAQ) SDMAD H SRV WH I XQGEDP HOEOWMRQ LQ - DSDQV/ 1* VDM ,13(; V
GXDOR®I DV RSH.DRUDQG WDGHJIKDV H 1 HARYHD WDQM RUP HG D SURMPARVAILHG | RU- DSDQHH
HHI\ VHRXUW LOR D UHIIRQDOWDEQ) SARP 0 XGAS®! - DSDQHVH LOMP HADUHY 2
,13(; -(5% 7RNR* DV 2\D\D* DV DQGO DWMXELKL2  DRAYHD DUEMDIH, AW VYRXP HY
DALRW $MD SURUW LQJ FRP P HADOUHMUQV RYHJGRP HWF VXSSO W H SDOMRQ SOV
XQGHJ FRMGHDARQ GHSIW JEEDOGHDLERQ DARQ SLIHAXUHY |, AW\ V H HP S@ILHY KRZ
P DMYH SXEQF IL.QDQAQ) KDV GANHG - CSDQ LOR R WP 1RWOI XHOLQ UDMAKRMUH WDV
LQRUHDMQI® VHIYHYSLR VWP RAYHY UDIKHUWDQ HOH\ VHRXUW REMPWYHY



) ULHHSRUW 8 QLWAG 6 VIV

) LUXWH ([ SRUWROXXP HVIURP ) UHHSRUW 1 *



) LUXUH  &RP SDQ\ LQYROYHP HQWQ ) UHHSRUW 1 *

.H\ REVHUYDWLRQV

7KHXQH H[SORDWREH®RY UHY H B O HBDFD@H U DIEQ DS BMRLH/N
VXS SRKDL-Q5$ RZQHWQBVDNDYV RZQHIOXV RI7TUDLQ

FRO O HPFROYWRWRIQ R MW KIDF L @KW FR PP LWWRPSDWR PLOOLRQ
WRQOBWYXXQGHUWHDWRODIQHHPHRMYIKW PROWHHYXQ®HG
VLIQLILEQMWRPMFWY ELOORBGS$SDQES ELOORRQDNDV DV
FRPSDQLHV VFUDPEOHG WR VHFXUH DOWHUQDWLYH VXSSOLH

7KH. QF L G HDQWHW FEIHWR R Q V WKLRIZWDHE\D Q IR R R S D QKLBIWBIG D S WK G L U
W U D GVLV@ U D WLHU IHWAB RV@ & € R B-DQCH UPID U NG MW U X S W R R @ VU HODAMDDU W
VKRERWGS$SDQGEVDNDWQFUHDXYURS HEDHD L Y W B BH W DROQS]BIL F H
GLIIHUHRWHIEWESN UD EQH\2MD KDV D/U U D Q J HAPRDQS/BSML S HQ
*HUPDQ\ NWQ L OO XV WRBWSD/Q HWHKD YHHY ROMIR® HILRQDO
EX\HWROREDOLQWHUPHGKBDEHULW)\BLO GELRNLQRPY%,® QG

1(;, UHSUHWKEWW BX\E QmE HV WRHQMUWLID U D VW DXIFMUPHH Q
-DSDQ IDFHV FULWLFDO GHFLVLRQV DERXW LWV IXWXUH HQH



P SRUALP LODY WDFLQJ - DSDQHWH
/ 1* VR ILODOGHWIQDWRQV

7 K LWH F WDLQRODO X LH Y O R BARR XWUW U D WAHSIRVE M/U P LV FOEIIAVO X \VGALUIDIW H Q W
DV S HEEMD\S D QW V1D GLDQVW HUMDW D% D @ DVU 1HP\S\RID\W L GSLHP\R Q VW U D W F
W KLHQ W H J EEDHWLZRHHSID Q XIS WWW ULHODYAH V WP @ G RVFVH VAR IQFV X P STAKLHR Q

D Q D OWKLMQW H Q/®AK ULHOHVW QRADHDLOP 12QDX0QF QL G DL Z B Q WLHW K H
1HWKHUODIXEDARQW73 LQ7KDLOB QAKX H U1 SD Q HFRES D Q LBIFDY V
LQWHUPH GLROQUQMRWL @ ILQDAFIRSWRMEEWKKLUG F EXQNUM

7R JHWW K BA/HU P LLQ-DYOWIKIBD R EJBIORKD S D QHY WV U D ®IQMKAHH QW U D O
UROH RI SXEOLF ILQDQFH LQ HQDEOLQJ WKHVH IORZV

) XWX 7 RN\ R %D\

) LIXWH , P SRUMWRXP HVRI ) XWVX 7 HUP LQDO



) LIXWH 7RS/ 1* VXSSQHWWR ) XWVX 7HWP LQDO

.H\ REVHUYDWLRQV

)XWWVXSD QQVUIJHVWLPSRWWUPLQBEOHLYHGWRYHU
HIFOXVLRB(G$Y WKHRXQWARPLOBRMWMWHQHUDWRNHUPLBROSWY\
GLYHUVLIDFDODRMMN Q RW WU P LLGD GR X Q WIHIIDWH RWW ) X N XH/GH B D\
VHFEFXWBWRU LW IMKYVWUSOR DL GMKQEID U ITWKDMWMK URXKKDWVWRQH
*RUIRBRGFKWHKRWOOREABL/1* 6DNKDOLQGQFUHBYYRO® X PBIRP
&DPHURQ DQG )UHHSRUW SRVW

7KK DW B Y HD/OWU LSID @ YRHYUHQ WLLGAD B UDSVSLLRRY L P D WRIDAW W V XV
LPSRWRWY JL QUDRAPH SREWR M EBDWNE\G %, & L Q D Q FALRW DELIOIE RQ V
"KHDWVWRQH,FKWK\V0O DQ&DPHUR®D % 7 K LWW U X FVQX/ X H V
-DSDQHRASD AIMSWXDE X AU RVKHQ WLIUHFKDLUQR®LTXHIDRR LR Q
SRZHU QHUDMHRIQKR QWERF¥MWUBYH U SURY LVGHE\ERHU W ELXQWV \
DOGRPRQVWQDWH ZEZIOHDPSBW L IBHAMR SEHGRREQWO B FMDMFH QW
\HDUV(5%$ UHPDL@RFNHGWKRLIJKHU S BRPHPEGWP HTKWMWHUPLQDO V
R S H U D WSLIRIWNBIUGAH VK RIZQ F U H M\HLOQLIB QFSFSW U F K DWRSW L P L] H
FRVWXJJHVAWLHRS D Q D/U XHAWVVIDY & D S WVIBE R UYHR O DDAQIEIRHP SHW LW LY |
JOREDO JDV PDUNHW



<XQJ$Q 7Dz DQ

)LUXWH P SRUWRXXP HVRI <XQJ $Q 7 HUWP LQDO



)LUXWH  7RS/ 1* VXSSQHWWR<XQJ $Q7HWP LODO

.H\ REVHUYDWLRQV

<XQSOQWHUPUGDNEGDSD QAR PS D QULRAYVK L VWLFWD WBFRIRGH UD WQRQ V
$VLDD* PDUNHMWWKUD GIHHDOLYHUQQ@WRDLZDQDW JHPSRIDWLO LW\
GXULQJ 7KW XS FEXDGE PRQVWUHPWH NTREXFH Q WUR W KRIQ
WHUPLQDODSO XVDQI$QUHFHLRMHU ELOOLRMSDQBXHALBDQFLQJ
HITHFWEYHDW L% J& E D FHNGIKBLFR U U LEGIRALZ I8 X QW U DQICRGRQHVLDQ
SURMHFWYVY DQG 7DLZDQ V SRZHU VHFWRU

7KWV UD PIHFXD MHUBRKRZSRUW RO RP L |[DRUWMRG UD FW LN XELVKL
OW-(5$ OWDQQ3&2 OWSXUFKDYKQGABQJ VFRQRWUDFWYV
I[URBURME EMAH DW VWRIQHI GD Q J J XWKK @ VW RIDLIYQ WW DXW/HL O L W\
&3&DWDUJLWY W IOBRWKD UNARQGLWILR®MODW L R D ¥ KK V
LQWHUP WPRIGIAM O RZSD QARPSD QURRQ H W FHFRQW U B RW KBH V
ZKLOBLZDRLOWFHWXS SWRX UEWR X0 8B FPMLH HFMHOUUDQJHPHQW
KLIKOLD®VYO\GHUH[DPVGWREUHJLRODHOBIROLWRZDSDQBSXHEOLF
ILQD KKHF UHDWH G GIRML WWR@®WNHD SD Q HRIR SD QULAIFLVSHQVDEC
PLGGOHP@QWUD $ML DQR ZW[W U D FAMDIONHR RV U D Q V D WK PRQ K W
RWKHUZLVH RFFXU GLUHFWO\ EHWZHHQ SURGXFHUV DQG FRC



* DV 1 HIKHUDQGV

) LIXWH , P SRUWRXP HVRI * DWW 7 HUP LQDO



) LIXWH 7RS/ 1* VXSSQHWW * DVA 7 HUP LQDO

.H\ REVHUYDWLRQV

7KHDWHHUPLGR® W HH[BDRKR ZD SD QFRPIS D LHIVQ V | RAKAHH G
(XURS M@ FIULNVQWE U D RISSR U W XOBDMHNHEVH O L Y H 0 MM W K L V
IDFLEHMZHHQ Z LWYKR O X P/ J IDQ WEDUV V LIDQY D VRIRQUD L Q H
(YHUFDURR LIJLQDWMG & |LQDSHHHSRIWMR MH BW VP D)ULHOH SIRQY GV
&DPHUR® 2 ZKHUBSDQHARASD KR X (MWD BBWBRQJ WHRIPOLQJ
DJUHHPHQWY WRWDOLQJ ELOOLRQ LQ SXEOLF EDFNLQJ

7KHR SHU D WALRW B ®HDRD\O F X G D WBEED S D Q WJHD GAVQU D W&DI U BIR H V
RULJL QODHOVON LR EBG/ L DRD U N HOVQVG H UVH D B R Q W UDHFWHVH G L U HFRV H G
(XURSHEXQHG MV S HIRIPRID 5X VWX DHRRIMDW DV DU U D Q J WPRXB\VE O \
8QLSHUNWQ H[HPSOWKBWELWUDYISXUFK DWHUG FEBRWODIWUDFW
SULFUR®6WHUP LADDLOHN R&G HP LOXRJ R S WS @MW W K Y OR-D U N HIWH G
VXSSRUWU®RS HDIH WNF X UNWNWHDQVDEWPRQVWRERBWEDQHVH
FRPSD QULHHYWH U\ BH@&U & E D FANRML WW R R ¥ WX [WAHU D R U S WU R DWR\P
JHRSROLWLFDO GLVUXSWLRQ



SDIRQJ 0 73 7KDLQG

) LIXWH , P SRUWMWRXP HVRI 5D\RQJ 0 73 7HUP LQDO



) LIXWH 7RS/1* VXSSQHWW5D\RQJ 0 37 7HUWPP LQDO

.H\ REVHUYDWLRQV

7KHODS 7D 3KXWHUP LIQIY&D L O BIQHSP S O LI IV Q HA\RHP S D Q GHH\H S
LQYROYHBREW K$H\DMMQ G X V WUH OV W HPE D QWY GHILDM. Y HUH G
0OWW R/ KLD/FLGXWYLQJ IHHGE@®YBR7 SRZHBWODQWRQRISVLD V
ODUJHNWURFKFARPBEDGITKM XS SPKD DQ F K L W HFWHXQUALRIW K H

W H U P L\DDSBO OIDEBEY D3K XBAQHILIWRB%, &L Q D Q FLWWHD \G L Q BEW N V
EHWZHHQ -DSDQHVH SXEOLF LQVWLWXWLRQV DQG 7KDLODQG

$V'DWIHVNSUHY LIRED OG/RFXPHQWDISBD3 KX WH S UH\DHFRWWHVWHG
GHYHOR SPPRIQMIK HUHM* HQDEEGRWHOHFWUHBHNDIQEGE@DVWLFV
SURGXFMER® @URY L RADFR P P X Q LKL HBIR QUD L VAHR® F HEBR/X W
FXPXODMAEXYVWRISDRWYLTUXDOGWIUDGIFWHRQBB O H IDWHW K H
FRQFHQWUKDDYDR G R KVO LIV HOW VD GIREXNHMI HW \DXQAGL WV XEL VKL
Z L WHKV W D E C8LHAK H B F K H GAWFHDNOMWK BT H J L RODF L O 1L WD @VHHO L Y W/ UK IDFAW
SRZMIKLYG XV WRR\D\® WKHE D W B Y HORAD SD Q S X EOLLG D QF KU R X J K
LWWX S S RRUXVS VW UMD PS URMWSWO DDW W U X FWR@B\OK D S LG X VW UL D ¢
JHRJU DISAKU BRYX W K$WVDIYDF UHDWERQREHBHQ G HHKEIBHIW HUQDOL]L G
HQYLURQPHQWDO DQG VRFLDO FRVWV WR FRPPXQLWLHV IDU



& RQFOXVLRQV

-DSDIQDYXLHWODQVIRURRWGKERUOGDW JHYW PSR UMHDRDMR U

W U D GIX@ID F HZG. WGKH F O LR IOV VBIHFP D Q G G H J FRR\Q W WDKFORIE 19 D U

P R UJD W K VAR X Q @/HUK 6IVS D Q FIR'BIS R U X\ YARRGDW W UDX/FRV8 K GV W L F D W
UHVDOH V\VWHP EDFNHG E\ ELOOLRQV LQ SXEOLF ILQDQFLQJ

7KLVKLABUUSHRIRX®G O L F DM IURIR/EL P W W LFE D Q WWD W H
LQVWLWKONWEHR @M KHIDELQL* WHUP LIQUIRGW[DWRKDLO FQGDWLQJ
LQIUD VW WKPMRGS H UIDRVEH F D GF-DMW KHKIZQ L WERZX US RO W UDFW V
DWWUDQGMBWSDKDM[WHUQDAEMHEVY D Q VALRWIER®X O W L QDI L Q J
PDUNH@@BWY HO RIVPLIRBMHFWQ R A BW & BLR) WRV VX BE®H S H Q G F \
SUHFLVHO\ WKH PRPHQW ZKHQ UHQHZDEOH DOWHUQDWLYHYV

7KH RQFHQ WRIBAK WR®D GIRZHID L \DHB\G LWER Q BBBHOWHRR P SDQLH V
FRQ WWRHD \P\D M R RUVD\S D Q HIVHIOR ZZLW-K5$ OLWVXEDWQIGLL WV X L
ZLHOGIQOXRYFAHD HWHFXURWQWQDWLRQWSURILW GUWIEYNQRQV
UL S S\OKHJ RXQ R PIDAQ N HDWINH F WY ®IU \ W K RGO H F WJUL IERLMIRID L Z DVQR
LQGXVWULDO GHYHORSPHQW LQ 6RXWKHDVW $VLD

2 X D Q D O UHLWHD KOBRMDIG S H D R P P H U WIUIDADLFQM LINDVD\G D P H @W D O O\
VWDWH HBQBEOINGKINIKIRDVWLWRUWNRQ@RD QG2*0(& -DSDQHVH
W D[S D X-QUBMH U AWK MAK/L GH L Y DPRWPHS D GFLO-BWW KSHBI L WK LR/R G H O

K DS UR YUHHQP D U NHDI EFDR v BYDH. Q W DDA A H W\ O X H @ AIBL WR\Z Q
FRQV X P SGAHARIE EHAYWY KFHR \RWS H U S H W XIWAWXGAID DY W U X B WIXRIHV
$VLD ZKHQ FOLPDWH VFLHQFH GHPDQGYV UDSLG GHFDUERQL]L
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