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20JD 1 7\Q\DIXRYD3ROLWLFDO 6FLHQFHV &KLHI (QJLQHHU DW 6FKPGBRA RIVANEILFGRDWHR R IL QK \
&KLHI 258KWWSV RUFLG RUJ IDLROQDM\ QRYDHMWFHWLPH FRP XFJ OWG#OLVW UX
$EVWUTKHWGHJUHH DQG PHFKDQLVPV RI WKH GHVWUXFWLYH LQOGWH®BHRR IVRED R WHWNBLGRG
WKH VFLHQWLILF DQG HGXFDWLRQD VR R ®LILNRQMAH @DOW KR XIKLOW DV SIRIRUMH K@ E8URU
, UHSUHVHQW D VKRUW UHYLHZ Rl WKH QHZ LVVXH RI *@®SIDFEHWKRGEG 7R IAK ROV RUKKFEDOL. @
VIVWHP DQG VWUXFWXSDO DWURHBOMNPDDQA VFRBV +2ZHOQE | IDEY B H PR MKGHRHXTRI VRFLDO
"'RNWRURYLFKTV FRQFHSWV Rl G\QDPLF VRFLDO ILHOGV D Q 6ROMLHEGHUD WRRED @&/ RHNIRIO?
SURFHVVHV LRZHWHGBYLEN S(YHQ LQ /DWH ORGHUQLW\ E\ 3HWHU 2VERU®H SRQR PDW
HU SROLWLFV RU HFRQRP\ VXEMHFWYV RI DFWLRQV LRWWWDEW LR QWME & ®GISRORSRIOTR |
QRPLED[LPXP FRQWURO RYHU WKH ILHOGV Rl VFLHQFH D Q GQHRX FECHW MRUIRR VARG WHHR
VELHQWLILF UHYROXWLRQV ORUHRYHU WKHVH DJHQW\RQR P\ ORVG EEREH BB RW/\H B ULHQ Q%
RI PDMRU VFLHQWLILF DFKLHYHPHQWY ,Q YLHZ RI W KIL¥ QWK HL FL H BBRORMABRIE@\D/ BHD 1B @
E\ WKH PHUJLQJ RI SRZHU DQG FDSLWDO RRGHN\G HD ARGHUMKWK D QVHKWBIWD \R | LEVRWKH3 G H
ILHOGV Rl VFLHQFH DQG HGXFDWLRQ RU WKHLU DQG WKIBIGW FRFDHKSMYRD REODSHOC
DJJUHVVLYH DFWLRQV DQG LQWHUDWURQYJIUG WKR QL HIGIY FRROXSWRIORGY RIHOLJLRXV RU
RI GHVWUXFWLRQ RI WKH ILHOGV RI VFLHQFH DQG H GIXPFWILRQ W KROIWMDBABRXEHOEROMM H
LH GHHS FUIUVMDEDMWI®RG RI ILHOGV Rl SRZHU SROLF\ DQG HFRQRP\KH$SIK\Q\E PR E BWD ®
3RVWPRGHUQ FRJQLWLYH pPRGXV RSHUDQGLYT RI VXEMHFAWD QR BRWH U QIRGRL BARKRER B
DQG QRW WR DFWY LV HIIHFWHG DV D FRQWURO RYHW ERWKR Q GH QW HRY RAJIRIORIHHMNGA
WH®J Rl pUHORERDIQBEHODWLRQVKLSY WR WKHP $V D UHVXOW ERWK )V BIDHQR B NHFG
WKLV LV WKH WUDQVIRUPDWLRQ Rl HGXFDWLRQ DQG QNLGDBH RS K AV I I A 6 BRWIRQ EQLY
WKH VWDEOH ZLWKRXW VRFLDO UHYROXWLRQNQWXIWMWHQREW B U WKHIQSWR RIQNRF Y@ FHLOIO
SRVVLELOLW\ Rl VFLHQWLILF RQHV 6LQFH WKLV LV GCRWROE H XWK DWW IR FROWADREFRKEHR
VEFHQDULR LW LV QHFHVVDU\ WRDEHYFRHDMHHGERHMYE ROIXKDWKRQ WKURXJK PXOWLG
.H\ZRUG®YROXWLRQ Rl VRFLDO VSDFH ILHOGV SRZHU SROLFARRIBOIG QI LHOGHURIL WK LLHIG 13 FD
FRIJQLWLYH PRGHV RI SRZHW LNPXRDFHGIH GWRGEBEWERSOLQDULW\
S5HIHUHQFHYV
$ODHY / % $VKUDHLYQ/RE\ RHGVKH (DVW 9ROXPH ORMVF RZVWRMWWKKQILGGMHNV$IHDMW XUD 3XEO
$UQROGKH,7KHRU\ RI &DORD ¥R RISEOONVY K3HKU ,Q 5XVVLDQ
%RRWLEH DQG /DERXURQGRQGRMFPLOODQ DQYRARPLHV
%XUDZR\ 0 .URWRY 3 /\WNLQD 7 ,QYROXWLR@RQBJBHYSKIWXWLRQ LQ &DSLWDOLVW 5XV\
&DUWHU 6 / )KIRFNBIFWR 6\QDU 7KH (YROXWREGRQWIL@®R® 6RX EW K i XHH@WUL BIMD.R @ RRIBR @ UWH U V |
S5HYLHZ +
'DKOEHUJ / 7KH +DEHUPDVLDQ 3XEOLF 6SKHKHR UIDDNQGJI6RFIHMIQFH 6 HULRXVO\"
'H :DDO $ +,9 $,'6 DQG WKH 7KUHDW R| BRFLDOV, QY RIOX WEE @I QLY QHDFD& 7RXOPLQ DQG 5
/RQGRQ (DUWKVEDQ
'RNWRURYLFK $ % )LHOGV RI 6RFLDO 6SD F/H ERRF DI ,ERNFH D D F3MIERQWL@ O 8 VBH.OMW LR Q V
'RNWRURYLFK $ % 7KH )RUPDOL]JHG 'HVFULSWLRQ DQG &B-DO/DNEISEDAMLBQGRT IBFRELDO $FWL
,Q 5XVVLDQ
*HYRUN\DQ 6 * $QFLHQWQSVRHG LR D®EDBHIOWMGIG, 7LPH + ,Q 5XVVLDQ
*KRVK - 6RFLHW)®RQAWRIMWLRMHE KWWS ZZZ IURQWOLQH LQOGRRRRQYVYRD\DWWRBFIORVK VRH
*ULQFKHQONRWEDHYROXWLRQ RI 6\WVWHPV RIWEBBRQRDW HLPRYEBIPWDSE® 6R¥WRWXWH IRU ,QIRU

3XEOLVKHU ,Q 5XVVLDQ

*ULQFKHQBWWHP OHPRU\ RI WKH /LYLQJ ODWWHU $V WKH SMDUXRVIRIV AVRYZ 0GIVID 81X RELXWKIHR X
,QVWLWXWH IRU ,QIRUPDWLFV 3UREOHPYV 3XEOLVKHU ,Q 5XVVLDQ

*XHUUD / )JURP 5HYROXWLRQ WR ,QYROXWLRQ LQ WKH (DG Q\D&XREQ 5HBHFEOD O G &IRIONVQ R BV

ORGHURQ/IBWHULFD =
*XPLOHY(WEKQRJHQHVLY DQG %L RoWS KIHHIMHRIVE X BJI(DUWKWD OO 3XEOLVKHU ,Q 5XVVLDQ
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,QYROXWLRQ ODWMNIHFPDGALDFY 7KH )JUHH ((QEWFHORISHGQRXQGDWLRQ ,QF Q GD RMHH ZLKNWWSV
Bg\hexpbyB fZl_fZlbdZ ! ,Q 5XVVLDQ

.UXHJHU - 2Q WKH 3HUFHSW IBRBQ RQ FBHR\F ILO( [SSRHQUN.FPRIQXWD O 6 RFEDO 3VIFKRORJ\

ODFSKHU¥YRPH5LQ ,QYROXWLRQ &DVVLRGRUXV 9DUMDMLIFYUBEELBROWEGDNGDQGLAM/ZIRRUDLKBDR
VIWHWX LP $GDPD OLFNLHZLF]D

ODNKXOX $%XJIJHQKDJIJHQ % $ +DBBVRQN +BGEG 7LPHV *OREDO 9RODWABWUMNWN DG &PUY FADE LEX
&DOLIRUQLD 3UHVYV

2VBERQH 3 ORGHUQLW\ ,Vv D 4XDOLWDWLYHHZ RAMMW BHKYIRHYRORIJLFDO &DWHJIRU\

3DNKDU /HYREBXWLRQ RI W KHXORBINRY ODBHDHEL QJV  ,Q 5XVVLDQ

B3RZHOMXH (GZDUGLDQ &ULW¥LVI1IRAUKWONQE6W ODUWLQ V 3UHVYV

5RZQWUBRBRYHBW\ $ 6WXG\/RRBGRIY ODIHPLOODQ DQG &R

6SUDJXH 5 2UZHOO :DV DQ 2SWLPLVW 7KH (YROXWLRQRROIXWLR® R U QG MHZK BREREBSORN B MAH V
VKDOO /DZ 5HYLHZ+

7RXOPEB®WPRSROLYV 7KH +LGGHQ SXHGODRRIBOQREHUQLW\ RI®&KLFDJR 3UHVV

7VLEXOVN\ 9 5 6RORY\HY , * %\NRY "1 $ ORGH® RD WML RQ R]ID$HQFRF@OGHD/HE & ORO HRR B B WQH W L

+ ,Q 5XVVLDQ

7\Q\DQRYD 2 1 3RZHU DQG .QRZOHGJH 7RZDUGSWYKH DRSROPH: RI pQWKMULOSDFHVY

90DGLPLUVN\ % F 6SDFH EFXMDWKXHD OD QGQHEFRMBIRHFWLILF (GLWLRQ $OPDQDF 6STIEBHDQG 7LP}
KWWBOPDQDMWYBBRHX DVVHWYV |LCGFHKWHO RWUEINRGED. WNEM OD GLPLUWNGUM ,Q 5XVVLDQ

:DQJ BURP 5HYROXWLRQ WR ,QYROXWIZRQ BQ 06 WSQ&IRYDHUGN BHIOEDMIHER &EBRDED8QLYHUVLW\ 3U
3') ILOH KWW S Z2ZZ FXKN HGX KN JSD ZDQJBILOHV ,QYROXWLRQ SGI!

&LWH 0/$
7\Q\DQRYD 2 1 :LWKRXW 5HYROXWLRQV" )LHOGV DRSDESDFAE ZQPWKH (UDQREXU6RFLDO |
VLDQ )L[HG QHWZRU N DRGLEHAVE BBB

KKz /E d "z
6327/,*+7,17(59,(:
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6SDFH DQG-RKP®DO I(@QIKURUYV ,QWHUYLHZ ZLWK <HYJHQ\ 6DWDQRYVN\ 3UHVLGHQW RI WKH ,QV

<HYJHQ\ <D 6DWBRQRY¥RQRPLFV 3URIHVVRU 3UHVLGHQW RI WKH ,QVWHEMX WHX CRAHOLGGO® I3 B \

GHQW RI $5,(/ *538BHWLEHQW RI WKH 5XVVLD ODHIY YKDSRPIUHN UX-& H

$SEVWUBAWH ZH UHSUHVHQWY RXU LQWHUYLHZ ZLWK UHQRZQHG H[SAHR/R MLFE DRI DV KN GFH\Q B/U |
LQVWLWXWBBOHRWDWWGSWXGLHY 2QH RI WKH PDLQ WKH TXHVWLRQ RIFEKRIMWKH IWRUEDG H
DV LW ZDV FKDQJHG E\ WKH *UHDW 2FWREHU 5HYROXWLRSRRY ISEG RRIUGH QUKI/\R OW K I8 *L
WDQRYXKK HYHQWYV DUH SRVVLEOH QRW RQO\ EHFDXVH VWDWHEXWVB 8FRDBRDDPSH D
UHYROXWLRQ LV WKH UHVXOW RI WKH DFWLYLW\ Rl W RHWK®LWHI 1 Q GGVRIRRSHBE TQH DX W
GHUVWDQG ZKDW LV KDSSHQLQJ WKH\ DUH QRW DEOH WRR QW AR IQLFL GHPIAVHD M R R R OFDHF
FHVVLYHO\ ERUHGYT ZLWK VXFK DXWKRULWLHV DQG WK H\SD)X¥ILFN OB (EGIERYMEY D W L URL QA K H
5XVVLDQ HOLWH DUH REYLRXV WKHIW DQG VTXDQGHUL QG HR/MW K A WFLRRXQG\R U W K DI D\ WX
JXLVH Rl HPSW\ WDON DERXW LQQRYDWLRQ &ULWLF DR EW MK IDIFW KMKDXIW LMD Q VH IOR. S/
KDV QR UHVSRQVLELOLW\ DW DOO 1HYHUWKHOHVV O0OU BEBMHV DVQ RN WHIQIFSEHR/WHRDOQE W R
WKH RQO\ SRVVLEOH FRQGLWLRQV RI WKH UBINRG XVQLAR ® DDAVH GHSIULY DMWY PRQL R | VEKIHR SO
%HOLHYLQJ WKDW QRZ 3UHVLGHQW 3XWLQ LV FUHDWLQJBBWHKL WE H X WHDNHOH BWS WD R
VHFRQG RQH DQDO\WW SUHVXPHV WWBIWUWWHRSURDQHEMW HRISERWH® MQGKKHQ V QR
OHDYHV WKH SRVW RI 3UHVLGHQW IRU QDWXUDO PHGLFEMD BPQB W RRPDARGWRIRID VKHE VRXQR
ZLGH KLVWRULFDO SDQRUDPW\BW EVSIVU W K RZY GWIKISM HIPBBQ UHY FDQ LQGHHG UHYLYH E
6DWDQRYVN\ V DQDO\WLFDO VSHHFK GHSHQGV FULWLFBOO\QRW KHKIK WHUMRQDOLW\ RI

.H\ZRUBMYROXWLRQV SROLWLFDO GI® ILVMNVY DXOQRWHR © DWH W V 5 G\HBLIEHY VGHDQWWT V5 X X ¥ E Bl @ VIFRRUINH UL

&LWH 0/$
6DWDQRYVN\ <H <D DQGKH IQHYQWIMROXMDQHVY RI 5HYROXWLRQV *UHDWQHVV RI (PSLUH)
7LPH" (GIGMRWITY ,QWHUYLHZ ZLWK <HYJHQ\ 6DWDQRYVN\ 3UHVASSHHWDRIGWHKIRHQVW LW XW H
+ ,Q 5XVIL[BG QHWZRUN D GSWRIWWB VW BBEB

63$7,$/7(0325%/ )5%$0(:25. 2) 5(92/87,21

20HJ $ OLURVKQKNBWRIHVVRU DW +XPDQLWDULDQ DQG 3HGDJRJILF $FDGHP\ %UO@WPBK RI 9HU

25&," 'KWWSV RUFLG RUJ WDLROBRLURVKQVORNEWLPHURMRPQQHQ#JPDLO FRP

SEVWUDMMW DQQLYHUVDU\ RI 5XVVLDQ UHYROXWLRQ LQ 2FWRRHWHYROXWLIRR G VFVYX¥K |RYSHE
DQG WHPSRUDO IUDPHZRUNVY RI UHYROXWLRQDU\ SURFHVWRVLEDBWYL FLBKOQRMRRO]
DQG FRPSDUDWLYH DQDO\VLV , HIDPLQHG WKDW H /W RZHQ WY RIOVMRIRIG DPREQHBIWIXQG \R
, LGHQWLILHG WKUHH FLYLOL]DWLRQDO W\SHV Rl UHYR®XWL& B D UG M HIRA Y ROXMLBR F L
DU\ SURFHVV LQFOXGLQJ UHY RO XUWWH @R 6HPR\G RDH & RDBDFIVH QRHYNY 7 KW\ SIHUX MY RO ) U H Q|
WLRQ ZKLFK , GHWHUPLQHG DV D EDVLF W\SH DQG , SEHH® WSHDR DSOY BIVY RIDRO\ILLRW \THORG J
VRFLDO SURFHVV LQ EULRVSH V, FDIOMRG LRBRMHRE® FRKIDOBRFDSLWDOV LQ (XURSH WQG WKH p
HUQ FRORQLDO VWDWHY DV (J\SW DQG &KLQD DQ G6DHWLEHURIOH HLYR QWKL B @ YKRIOVX W/IKR
5HIRUPDWLRMQI (HDXOPLQDWLRQ $PHULFDQ :DU RI ,QGHSHQGHQFH QD@G OWDARGHBQG R J»
GHVWUXFWLRQ RI FRQVHQVXY EHWZHHQ ERXUJHRLVLH DQ®H¥RXOYDKEPERUWDERG &LYLO
UHYWDRQ LV HYWDEOLVKLQJ UHJLPH RI SHUVRQDO GLFWDNMMMU VIKILS/ ¥ BAMHIGATRXGI RD V T
QHQWD®PHWIEFQPQ FRXQWULHYV DQG &XED $V D FRQFOXVLRQ , DUJWH D/RYDMW RIHRRGIX W L |
IRUPDWLRQ WR DQRWKHU KLJKHU IRUPDWLRQ WKH E U HPDINWKLH K HYRRFD D\IELHRBEX WER B O GK E
IRUH WKLY EUHDN DV ZHOO DV D EUHDN ZLWK FDSLWDOLVP 7KH UHYROXWLRQ W\SROR

.H\ZRUGQRUPDRRRQUQL]DW MRS H)UHQRR 3 WH BRIQNDSHVUE YR O 6\B [R'Q S HQIMRROXWLRQ

S5HIHUHQFHYV

$OGULGDHUR %LRJUDSRVRRIHEKW\3XEOLVKHU ,Q 5XVVLDQ
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$QGUH\ 3-HWDH UVERQUDIUDG 1DXND 3@ BXMVKID@)

%UDXGHOLOLIDWLRQ D QG VBB KUHOMOKWAP 9SRWKPH  7KH DHRUERHEF WU RBEURIVW K3X ERUT BH U .Q
%UDXGH® J\QDPLFV R| SPRIOMDYNY BRO\JUDPPD 3XEOLVKHU ,Q 5XVVLDQ
&DMWVERIURZGV DQ®RBRERD $G ODUJLQHP 3XEOLVKHU ,Q 5XVVLDQ

&KHNXODHYD ( 7KH 6DIFONRIX I RYRWIG) WKH :RUBGIE@ KWWS ZZZ YRNUXJVYHWD UX YV DUW

&R[ 5 $SSURDFKHV WR&RRBOW.GUBHYDPEULGJH 8QLYHUVLW)\ 3UHVV

&R[ 5 : *UDPVFL +HJHPRQ\DQG ,QWHUQDWLR@DODOEAQDWRRQY $Q (VVD\ LQ OHWKRG

&R[ 5 : 6RFLDO )RUFHV 6WDWHV DQG :RUOG 2UGHWVOBHQROUXPQWHUQDWLRQDO 5HODWLR
'"H ODLVWHBIV-RQLQJ DERRWF)RID ER$63 (1 3XEOLVKHU ,Q 5XVVLDQ

(UVKRYDB®PLHQW $PHULFD $ )OLJKRW ERZ7 L$FO-H DVGIGD6 BDEGIL V K H U ,Q 5XVVLDQ
YXUVHQNRPH BLFDQ 5HYROXWLRQHDQ G J&KD 35 XIFDXWNIDR X EO LV KHU ,Q 5XVVLDQ

*RIJRO RMOOHFWHGORWIPRIZQD®G /HQLQJUDG 8665 $FDGHP\ Rl 6FLHQFHV 3XEOLVKHU YR
*RIJRO RMOOHFWH GORWIPRIZQD @ GG/ HIBIBG JUAD GHP\ RI 6 FLHQFHV 3XEOLVKHU YROXPH ,Q
*RJRO RMOOHFWHGORWIPRIZQDEG /HQLQJUDG 8665 $FDGHP\ Rl 6FLHQFHV 3XEOLVKHU YR
*UHDW B6RYLHW (QFYXFRRSEHBY.BWVND\D HEWMULNOR HR®NPHIXEOIQ 5XVVLDQ

*XUU 7K8E OHQ 5MBHBHWHUVEXUJ 3LWHU 3XEOLVKHU ,Q 5XVVLDQ

+XQWLQAWRPKER| &LYLRVFRWLBOA 7UDQ]LWNQLJID 3XEOLVKHU ,Q 5XVVLDQ
-DXU®V6RFLDOLVW +LVWRRBORMERRERL HQFXKIBHYV 3XEOLVKHU YROXPH ,Q 5XVVLDQ
XEDWL&KH$*XHURVPRZ .R/LEUL 3XE ®WWKIHLX V$ BEOENDD. VK H U ,Q 5XVVLDQ

/HQLQ 9, ,PSHULDOLVP DV WKH&RREE MW H5 DRMFRREINWER ©DWDIXEMPLVKH U + ,QRIXVAH D Q
/HQLQ,PSHULDOLVP 7KH +LJKHVW 6WDJH RI1&ZS<RUDND L,\ORV HUIRBX IORDQD DX SWELGILH/ K H U V
/A\QFK7KH 6SDQLVK $PHULFDQ 5HVYR®RRIRHDWRIUBVY 3XEQ LBWKH/ LD Q

ODFKLDYHOWURIU\ RI YBIRUBQEBG 1DXND 3XEOLVKHU ,Q 5XVVLDQ

1HIHGRY2® $HPRJUDSKLF &\FOHV LQ WHKHWH \RE-RNDWH WBIKIEMOUJ WK ,Q 5XVVLDQ

1HIHGRY2® $HPRJUDSKLMEH & HWWRU\ R OHINIHW B 0L QEXQD ,Q 5XVVLDQ
ILHW]VEKHWKH *HQHDORJ\ RI 0RWD/MNRBRD HRYP 3XEOLVKHU * YROXPHLDQ

2UWHJID \ *DVHW - $ 7KH 5HERSORRWRRIOR KHHODVVBVEXVVLDQ

3DQWLQ , . )URP WKH %RXUJHRLV 5HYROXWLRGRWRL®Y K & GHY R MQQEL RRGHIEDQ. QR/GUBE K M L9BRX U J H
3DYOHQRIRH<XLVWRU\ Rl :RUOIGH®LNIEQICHRWERQVKQ 5XVVLDQ

6HPHQQLN&YDLOL]IDWLRQV LQ WKPBh Y\D/OWRU\ Rl OD@EXQEBLD Q

6OHINLQ7KKX2ULJLQV Rl $PHBNVFRQZ +LIVXWIUBXEOLVKHU ,Q 5XVVLDQ

6PLWK 7 @RGHHQ (FRQRPLF *URZWK 3-D\8WQ BDDMVWEW : HVW

6RURNQMQ3 &LYLOL]DWRRGREBERBEROWWL]GDW 3XEOLVKHU ,Q 5XVVLDQ

7R\QEHI $WXG\ Rl 8RWWRD\ 3URJUHBKWVLDQ ,Q

7URWVAWD @RY¥YFRZ 7HUUD 3XEOLVKHU 3ROLWL]GDW 3XEOLVKHU YROXPH ,Q 5XVVLD

7XFNHU 5 & 3ROLWLFDO &XOWXUH DQG /HDGHU VaGI$S (KR QRPILIFW SROLVDLFXR P GQRIDEWIR *R UE
:LWWYR2ZUDHQWDO 'HVSRWLVP $ &RPSDUDMWZL ¥B¥NOHGS RU YHRIWVD & \3BEHVV

RROI$$S6KRUW +LVWRUWRVRAKAH $BUBXEOLVKHU $VWUHO 3XEOLVKHU ,Q 5XVVLDQ
=DJRUVNADEDQ DQG &KLQDDODWYRIOKRBPHQW LQ WKH (YDOXMRVRE ZR 1D\ BX EHOLLMKHRIU L R J U DG

&LWH 0/$
O0LURVK QLN R6YS DAWLEDRCS RULDROH ZARIFHNY RO XG\BIDRFGT DQG 7LPH ,Q 5XVVLDQ )L[HG|QHWZRU
SURYUBVVB BBB

($67(51 &+5,67,$1,7< $1' 62&,%$/ 75$16)250$7,216 ,1 5866,5 ,1
63(&,),& )($785(6 2) ,17(5/,1.,1*
1DWDOLD $ .RBRHOD 3ROLWLPBD®IBNVRYFHYUHFWRU Rl WKH &HQWHU IRU 25&SROLWLFD(
KWWSV RUFLG RUJ HP D LQ@D WDNORPO H YBHWHW LRRPRRPYD #\DQGH[ UX
$SEVWUSDFMIDYO DQG FLYLOL]DWLRQDO FRGHV SULPDULO\ IRUPHG B\ KLV R/MRILOLG [DERG HRO LK
FHVVHV 7KXV WKH VWXG\ RI WKH UHODWLRQVKLS EHWYHMD | &K OW KIRALSI ZRET IDEKHR/
GHHSO\ LQWR WKH HVVHQFH RI WKH IXQGDPHQWDO FKD GUHV W DRDF S R VGO DRI R
DIIHFWHG RQO\ D VPDOO G\DDUWWRF WH G ISBRS X TDLWIKRWKH 2UW KR G®[O XBI\DW H URQQ &K K/ i A
FKDQJHV SURFHVV LQ 5XVVLD LQ 7KH PDLQ ZD\ Rl VWRBY WSKIHQ & R H QIRMRQ DF D\O
FDXHQHWLF FLYLOL]DWLRQDO DQG FRPSDUDWLYH DQDO\VIMUDRMEL RBW KW GW KRl KD R
TXHVWLRQ RI WKH 5XVVLDQ UHYROXWLRQ UHTXLUHG WKB BGROXWHRG HRYERVK BAHWWRRLHIR
DQG D FRXS , VWUHVVHG WEDWFWKH HYDHQ@RWRD )FRUEO XMW CRIQWIDXWH® LQ BUGHU W
LWDOLVW UHODWLRQV LQ WKH FRXQWU\ DQG WKH HYHQW W RRF LODWHHPISRGFORHIBAR W
MODU[HMQL QLVWYT YHUVLRQ Rl VRFLDOLVP ZLWSBRR®XSEWILRIMWH7 REQBUOKUS MRIl RHKDHY
VXFFHVV RI WKH p/HQLQLVWY VRFLDOLVP LQ 5XVVLD EDMMGWRQ QDRRUBIH G IRE) SWRFH. P
FRQVFLRXVQHVV PDLQO\ LQ WKH FRIPPXMO@WURR QR EDROVQ MVKHRISRROHWLFDO E\]DQW
ORVW LWV JOREDO IRUP +RZHYHU RQH GD\ LW PD\ RYHUFRPH EHFDXVH RI LWV (YD
H\ZRUGHMVWHUQ &KULVWLDQLW\ (DVWHUQ &K UNVQLBRP WX QE R/X SFR MHRXIW WU P HROWOMLRG |
S5HIHUHQFHYV
$ODYL + 3HDVDQWV6REGDHH VRO XMILLR/QEH U
%HUG\DHMH1)DWH RIBBX\BHVDHUVEXUJ $]EXMSH WXERVVIGHED LYEMEKYVLDQ S ,Q
%LELNKIK@ QRUOG 7KH /DQJXD BHVR BB WIHURAEXSIK $]1E X 1B/ WX E BV VXD LY|EKN D S ,Q 5
%RNKDQRAZIBOLIKW RI WERVFRZDYRKNUHVUQLH 3XEOLVKHU S ,Q 5XVVLDQ
&HQVXWKRI 5XVVLDQ (PSIRMHOGQRI .QRIZIGHGOHG :HE KWWS PLU]QD QDL HEWFRBLYD\VNRNUH
LPSHULL ,Q 5XVVLDQ
'XJLQ $¥RIJRV DQG 0\WKRV 6RFORVORRY RENBSWRNVNFKHVN\ SUBRKEO $KHOLVKHU 7SJLN@VBRVVLD
(QJHOJDUBWREB WKH &RXQWU\ + /HWRWHFWRYZ 1DXND 3XEOLEKHMUSX Q G :BEEU® UX UHDG
SLVEBHUHYQL KWPO! ,Q 5XVVLDQ
JLIWKSS@@®LDQ &RQJUHVRQRIWARWAWIWRQ &XQGDPHQWDO /DZ RI WKH 5XVVLDQ 6RFLDOLVW )F
5HSHDOHBVLWH Rl WKH &RQVWLWXWLRG FRIH@WHII5K\DVQ® @ URGKEBHR R EE W HQY SU LHHE
KWWS ERQVMILWDQW UXVKYVWRUA XVM¥YBXVVLDQ
+DOINQRP 'DUNQHVV WR /LIKW &ODVV &RQVFLRXVQBVWWMES 6D YSIA ¥ RIQ VLIQVS HRY R3D WAWWLVREQXIIU
+HUJHQ $, 2UGHBLROOKFR®MMBRVERZ 1DXND 3XEOLVKHU * YOREDXPH. D Q
.RE\DNRY $ % S$YHU\BRRYL®D 'REWULQH 6RVERYZV SDNRMW BWEOLVKHU S ,Q 5XVVLD
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.RPOHYD7KI )XQGDPHQWDOV R I<HRBEL QEX® b FEWRE B QLYHUVLW\ 3XEOLVKHU S ,Q 5X\
. XOLNRY ' B6HUJHLFRKW JDVWOBD RIWRYLUH 5XVVLDQ 9LHZORYRARKEH | KURSEHDIQ/EHYLOL]DWLBQ ,Q 5
0DU[ . (QJIGPRPXQLVW ORYEIRAZWROLWL]GDW 3XEOLVKHU S ,Q 5XVVLDQ
OHWWBRVVHIW $ 7TKRXVDQG @RDERZRIBDOXWVHQ 3XEOLVKHU S ,Q 5XVVLDQ

OLNKDONBYJKW DQG 7UXH ODQLIHVWR RI0RY®RIK N QMG 8XFEMVSHAIDNE X PV LD Q
1ILNRQRYRBGH RI &LYLOL]DWLRQ :KDW ,V LQ 6WREBMFARD RXYBXEQQVWKH )XWXUHS: RUQGXVVLDC

3DQDULYUWKRGR[ &LYAVLIDBRRWRUIXHY DQG 2 30BXARARY &RYIERZ]D\NYVRQ \¥XBGL RKHU <
3DQDULTUEH Rl WKH , LDRRY R WDURULWP 3XEOLVKHU S ,Q 5XVVLDQ

3DWHQDXGH % 0 3HDVDQWYV LQWR 5XVVLDQV 7K @MIRSEB@LIWYHOFH RI :DU &RPPXQLVP
3DWULDUFRWWHKRGR[\ DQG 6SLULWXITHN BMMLVMDYXE RU B XYMIBIRY 3XEOLVKHU S ,Q 5XVVI

3DYORYVND\D $ 9 7KH 3HDVDQW FRPPXQLW\ BEGVIWDQ LR B D BW KD XNKHREGRNY /R DH)IBERSY RD FXEHOU V K
7KH 1DWLRQDO OHQWDOLWLHYV 7KHLU 6WXG\ LQ WKH &PQWDH[IWR | QOR E DHE |DRMW\R S DQIBW,
PHQWDOLWLHY UX GLYHUVLW\ UXVVNLMBQ@R ¥V R R DBNWH\KW \DIQNWM BUBE R ¥ 8 ) WIDEU XWHAM RDIEREEKIIL
LBHHBYOL\DQLHBQDB,QX¥¥W\IMBXDUDNWHU !
3HDVD'QWWLRQDULHY DQG (QF\FORSHGLDV RQ $FDGHPLF 58 'LFWLRQD®\ LQG&RXEWU\
KWWSYRMMQUD QRYHGFKHVNDY_XFDy@H® QF5X VLD Q

3LSHEXVVLD XQGHU WKRIVERG 5HUJIDPH.VLPD\D *D]HWWH 3XEOLVKHU S ,Q 5XVVLDQ

3RPD]DQVN\ OSUHMERWHU 2UWKRGR[ &KXUFKH§%&9RHZ)RWKWREERRVLEU®U\Q S :HE
KWWSV DJ]E\ND UX RWHFKQYN O MIIRNRBZE BB [TRMREVYWMYRQQRVW | |, Q 5XVVLDQ

BURNKRURY <X ( 5%WHD@W &BPPXQLFORWIPREY %)OKDWIRULDXND 3XEGKVKHDQ s

6DNKDURY $ 1 1RYRVHIOMWWRN RB5XWEYD )URP $QFLHQW 7LPHV WR WKH /DWH QW{ &HQWXU
7LPHVY WR WKHRWVWRZ W&K/F3XEOLVKHU S ,Q 5XVVLDQ

6HFRQG &RQJUHRY RIUBRNMWWYG 6ROGLHUV 'HSXWLHV 7KH 'HF3AFHES R (D ZIVQBQ ® GR S WRBW L R
1S QG :HE KWWS SSW UX QHZVWH[W SKWPO"LG I ,Q 5XVVLDQ

6RPLQ 1 7KH &KULVWLDQ 8Q GIHZVW/PRL®IOLN X UXWARIRR PDWLRQ DQG:HEVFXV\K@RD 3RUWDO
KWWS QRYRREQUX VQLOVPYNRHIEQDMHGOLYRVWL | ,Q 5XVVLDQ

6RQQWHUQI'W[\W @G 7UDQVOMHIWR D DG FX\D\Q\DADW L RQS/ RH BRVKMWOANS/ OB/ H UX "W\SH VRQJ O\UL
,Q 5XVVLDOQ

6W *UHJRUVREOWRDGY LQ 'HIHQVIRRFRD FIDHERQ GXBD®IW KH U S ,Q 5XVVLDQ
BWLWHYYROXWLRQDU\ 'UHDPV 8WRSLDQ 9LVLRQ DCR®DXVBHREDRRQW DM GLPHIRQ GV 101§ 5XVRUB B 6
3UHVV s
"HEHUBMHOHFWHGORMARIZQ BWRJIJUHVYV 3XEOLVKHU S ,Q 5XVVLDQ
=LOEHUPRQWKRGR[ (WKLFV DQG WK WD WHWHUREZRPE P XDLY PLPEDSK 3Q BXNWK B Q
&LWH 0/$
.RPOHYD 1 $ (DVWHUQ &KULVWLDQLW\ DQG 6RFLDO 7URQY QRUHISEIRGNMD DG 5M\PHLD LQ
+ ,Q 5XVVLDQ )L[HG QHW ZRURY DB\GB BB

d, Kz/ U KE Wd~U \

63,12=$-6 10$7+(0$7,&$/- 7+(2/2*< *2' %(,1*1(66 $6 +,6 (;,67(1&( $1<:+(5( $1<7,0(
1 $// 7T+,1%6 $1' *2' $6 7+( ,0081(71&$86( 2) (9(5<7+,1*
63$&( $1' 7,0( $6 $775,%87(6 2) 201,35(6(17 *2' 7-9S78Q $/*(%5$ 2) 0(7$3+<6,&6 $6
$ ',6&5(7( 0$7+(0$7,8&$/ 02'(/ 2) )250%$%;,2/2*, &%/ $63(&7 2)
75$16&(1'(17$/ $1' ,00$1(17 &$86%/,7<
90DGLPURERYLNRBKLO 3URIHWMISDO ,DVWHDIAKHIRI 3KLORVRSK\ DQG /DZ 8UDO %UDQFK RI W
25&," ,KWWSV RUFLG RUJ HPDLYQ WHND\W VGHWEHW LPOIREFRY LNRY#PDLO UX
$SEVWUTKHNG6SLQR]DTY SKLORVRSKLFDO FRQFHSW LV Rl DFXWH KQ® BUHRVOR JU REXI KHD SRBLOQY
PDWKHPDWLFDO WHUPV DV uPDWKHPDWLFDOY WKGRORIIDAD/OSEROWVR QKL FIKH WX EBRE RW
PHQWVYT PDWKHPDWLFDO DFFXUDF\ Rl WKH D[LRPV DQG WXWHSU R R VWK REDOR BRHERGDIROA MY W K
SK\ WR FODULI\ WKH ORJLFDO VWUXFWRDM ILED & KHRREHRILLE D O, \B\IVIWGH B IDPRRLE K DIPFIDADKM W
DVSHFW LQ 6SLQR]DfVY WKHRORJLFDO YLHZV ZKLFK LV HGE®RUHW H @ [PH HDEMMDRA LR MVKEURR
DVSHFW ZLWK WKYDRNESE RIODHWIDES KD\QGEY DV IRUPDO D[LRORJ\ 7KH DUWLFOH SURSRVF
XVLQJ YDOXHV YDULDEOHV DQG DFFXUDWHO\ GHWHUPHQQQJ WEKHEWRGNH RH] @ K HY | X.EF\
LQd WUDQVFHGOGNRWD G LRPEDRIDWH VXEPXSAMLQJ WKLY PRGHO , KDG WKH RSSRUWXC
WLRQV WR WKH IROORZLQJ FRQFHSWV pWKH OD @®X K FHWIDREE \ML F\R @Y WRQRIMF OR R R O\
WUDGLFWLR@® OXIDFIDMLIRH LV FR (D[WR@RV IfF MORMPOIOYDOHQFH RI YDOXH IXQFWLRQVY %D
YDULDEOHV IXQFWLRQV DUH JLYHQ WKH WDEOH GHILQVWIRRI MKRPIIRG VXA W TRX DRY LERRM
FRPSOH[ FRPSRVLWLRQV Rl HOHPHQWDU\ YDOXH IXQFWLRK)WDEQHVDN\DOE KB W& RH ERDO |
RI PHWDSK\VLFV DV IRUPDO D[LRORJ\ , EHOLHYH W R\DLWL WIKDHO WOLDDQIX @D W LPRRGG RO W \QHD
UHSUHVHQWY WKH DGHTXDWH PRGHO 6SLQR]DTV pnPDWKHPDWLFDOT WKHRORJ\
.H\ZRUGSLQR]D *RG GLVFUHWH PDWKHPDPOVOLXBOG PR GHDUR | RWKHRIRSIK\W.ER DV IRUPDO D[LROR
WRQ HEHNQDQVFHQEWBAWDD LEFDRQBDXWH T ILUVW DQG IUHH FDXVH FDXVD VXL
S5HIHUHQFHYV
$NVHOURG /, 6SLQR]D. DM\GQ®DIEH B YDUL@P® 6RLO ,Q 5XVVLDQ
&XUOH\%HKLQGI RAKHWULFDO OHWKRG $ 5HDBUIQYFRIWGSQ QR-] DIWL QFKIWRQ 8QLYHUVLW\ 3UHVYV
"HVFDUWMNERBXUVH RQ WKH OHWKRG DQG 2WKHU :RORVEREZ WHWHDEG HHWEHMN G\ 3U RHNW 3XEOLVK
,Q 5XVVLDQ
*LOHDG $ 6SLQRIDTV 7ZRQBMVX\EILGI G KDLGV
.RLVWLQHQ 2 @&BILQR}D WBWDSK\Z[LIRU®G TKG®HWZ <RUN 2[IRUG 8QLYHUVLW\ 3UHVV S
JHLEQL] * : $ /HWWHU WRUXMWH GRR®®D QRYEBWBXEOLVKHU + YRDXPWVLDQ
JHLEQL] * : 2Q WKH 8QLYHUVDO 6FLHQEHWRQBKERRVRYOLEDDOLDNRRANO XV , Q¥ BOXPHD Q
/RERYLNRY 9 2 SULVWRWOH V 7 RPRWK R I9WHZS REROWSHIXBEARJ HEUD RI OHWDSK\VLFV $ 8QLW\
&DXVHV DV 7KBILRQRUPMBIO (TXLYDOHQFH LQ%W® B HWIQW RR ARG RAVLEHEWIN 6 WDWH 8QLYHUV
+ ,Q 5XVVLDQ
/RERRIN9 2  %LQDU\ 2SHHIIOPL PQ\G SBHRXR: " LQ 7YROXHG $OJHEUD RI OHWDSK\VLFV DV )RUPEL
7KHVH 2SHUDWLRQV LQ 'LVFUHWH ODWEFAPOD@MEDLE GROGHERRA RKMIRYVRSHWEVBYWE RI 3KL
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%UDQFK + ,Q 5XVVLDQ
ODVRQ@KH *RG Rl 6SLQR]D $ 3KEOR¥RSRKIADMQGWIXHA <RUN &DPEULGJH 8QLYHUVLW)\ 3UHVV
OHODPH®BKQR]DTV OHWDSK\VLFV 6XHZWRUAH DQBUTK RELXWU VLW 3UH

3OHNKDQBRNOHFWHG 3KLORMWRSKRE D'RVEBBOYWL]GDW 3XEOLVKQHEXVVLDOROXPH s
3RORYWVRYD 9 1 $QWHRWXFWLR® &OHDQ¥LMI WEHQRIWHORHFRZ , 1 .XROIHUKREEDSKGE BR '
OLVKHU S ,0 5XVVLDQ

3RORYWVRYD 91 7RZDUGY WKH OHWKRGROR YRV 6RV X3KIL@QR VERSSIQRD) DBV 33K E § | BRSKAL D Q

BFKRSHQKORBOHFWHG :RUNV 7KIBHRBUBGHDWIWIORDQGERXW WKH JRXUIROGORRVAEW R [BWKH /I
WL]K %XN 3XEOLVKHRQ 5XVVLDQS

6RORY\RY 9 7KH &RQFHSW RI *RG ,Q 'HIHQVH RI 6SLQR]DERGRLORVR SK\ ,Q\BUWOVHALIRQ 3KLC

6SLQRPH@BHFWH®LAUNV3RSXUUL 3XEOLYKNVVLDQ s

6SLQRJIK MR ORSIREDWLFDORVERBWALWHHUDW X UD 3 X EQ ISWR/WW D Q s

6W 7KRPDV BIXRRRERQWUDREQRQOBWHEY 2DVKERXUQHERRMN SDUWWG EKDSWSUV |,

6W 7KRPDV BRI I6XPPD 7TKHBORJISEIDHU &KLFDJR $XFNODQG /RQGRQ DQG O0DGULG (QF\FO

S *UHDW %RRNV RIOWKNRBXWHUQ $RXNLQDV |,

9YHGHQVN\ $ , $ERXW $WKHLVP MY $BVQR]BVGBRLRRKRBAG 3V \FRRIORMLD Q

<RYHO ¢“RGI®QG 1DWXUH 6SLQRHDGWQHIANIES KMZLERUN %ULOO s

<XGRYLQ , :KHWKHU 6SLQR]PHZDVKD @WWHKBDWARGDO 1MRZWSDSHU:HE KWOWSLQR]DUX E
DWHLVWRP :<KEW[5XUMVLDQ

&LWH 0/$
/RERYLNRY 9 2 6SLQRIDYV HODWKHPDWLADOLVWHRORJISQYRIGHUH L GQOQWMVVHD V. G- 1$00 7K
,PPDQHQW &DXVH RI (YHU\WKLQJ 6SDFH DQG 7LPH B GXHGUSE XMEHM RR [ 2P S BKWHMEGW DR D
LFDO ORGHODRLRRBPDRDO $VSHF®W RQGUPPYOHQHEQIMDD®EWLPH + ,Q 5XVVLDQV| )L[HG Q
ZRUN DGGUHVIURYUBVVB BBB

f:,6( ,*125%$1&( 2) 7+( 81.12:$%/(- &$7(*25,&%/ 6758&785(6 2) 6(0(1 )5%$1.-6 3+,/2623+<
6HUJH\ 9 .RUQKILRY 3URIHVVRU ,PPDQXHO .DQW %DOWLF )HGKWWG\8QRWHULGLRWJI .DOLQL
WDLMHUYMRUQLYBRBFMWLRRUMWP #UDPEOHU UX

$SEVWUTKHA VWRU\ RI 5XVVLDQ SKLORVRSK\ RI WKH HDUO\ WK FHBXOXW X W N OU BRKPGHRP M QWRLC
JUDQNTV LGHDV DUH HVVHQWLDO WR XQGHUVWDQGLQJ 5NV QLEORWKK 5 X RY RBGIOLOVK KX K
RVRSKLFDO WKRXJKW 7KXV LW ZDV 6 )UDQN ZKR GHYHSOWYHIN X @6 NVRHRE\E DE DRHRQ|
LQ WK F 7KH VXEMHEW RI P\ UHVHDUFK LV )UDQNY{V HSQOWHP RE R DW WL RHBRAVS U KD\
*RG DQG PDQ )RU P\ UHVHDUFK SXUSRVHV , XVHG WH[WRDGC KQ DG RUHNFIDFQ BJ HPFHRAGKVRA
WLRQ 7KXV , PDGH DQ DWWHPSW WR UHFRQVWUXFW WRB LAMRRWMMHDIW DRGGHYYNQRHED
QRWLRQV DERXW IURQWLHUV RI UDWLRQDO NQRZOHGJH DIQWm ZRU N UHKQIF B QRHMREID IE Q +
UHYHDOV WKH PDLQ JQRVHRORJLFDO DWWLW X GH DWHM 9® FEA VG X DRWVWZIR YHBDWU D W H
RRMHFW LV JLYHQ WR XV \HW LQ WZR IXQGDPHQWDOO\ GLIM.LUGHQ VD \H SIIQRN IR BRADRANKHAD €
FRUGLQJ WR )UDQN HYHU\ WKLQJ LV PRURWKEQ WHKIN@RE DERIXMQHW W RIPGIGVKQ WKL
FRPSUHKHQVLEOH WR XV 7KH REMHFW WR ZKLFK RXU NQRWOHRMH KD WLEBRA DG HV
DERXW LW %HLQJ LV QRW WKHRGRQWE QW RIQRZRAEGHBJM QBEXMQ WKLY WKH WUXH VW
YHDOHG LQ LWVHOI &RQFHSW RI LQWHJULW\ RI PDQTVORVRIS M FDOQARMDENPK RBICD\D DG
SKLORVRSKLFDQU | RXGGONMMHRDRSPRHQW Rl VIVWHPLF DSSURDFKHV LQ SV\FKRDRV\ )UD
D NLQG RI SURWHVW DJDLQVW WKH XQLODWHUDO D Q DIOVH.SFORK P HWINRIB O [FE & XSEHNIVK
LPSRUWRGQGFHHOHYDQFH RI )UDQNTYV FRQFHSW IRU PRGHUQ SKLORVRSK\

.H\ZRUGBXVVLDQ SKLORVRSK\ 6HPH®QNQREZPIOMBIQQRMRWPRQREXDOLVP VXEMHFW RI NQRZOH

S5HIHUHQFHYV

%RREE\HU 3 $ 5XVVLDQ 9HUVLRQ RI &KULVWLDQ 5HDOLVP6 6SIWR@NKDO :TRH REWHLIR BRQ RV

+LVWRU\ BHYLHZ =

%RREE\HR5X®VLDQ 3KLORVRSKHU 7KH /LIH D)@® QRIUN R GBGRVWARY /5RGFIJRIXEROLVKHU ,Q

&RSOHVWRQOR& RSK\ LIRWYWVDPH 8QLYHUVLW\ RI 1RWUH 'DPH 3UHVV

YUDQNDY 8QHUJU-QGIILEXHI XQG 0°QFKHQ .DUO $OEHU

YUD QN 6Q DWW L@LIQ BHIBHH % R R N

YUDQRDEQ TV 6RXIOHQV 2+ 2KLR 8QLYHUVLW\ 3UHVV

JUDQRKEH 6SLULWXDO )RXQGWWHREV 2RI @RERHMALYHUVLW\ 3UHVV

JUDQRKEH 8QNQREWEBAEBY 2+ DQG /RQGRQ 2KLR 8QLYHUVLW\ 3UHVV

YUDQNODQ TV 6RRACFRZ ,Q 5XVVLDQ

YJUDQNS5HDOLW\ BOG 3BWHUVEXUJ 5XVVLDQ &KULVWLDQ +XPDQLWDULDQ ,QVWLWXWH 3XEOL
JUDQNS&XYVLDQ BXW GRIMHUVEXUJ 1DXND 3XEOLVKHU ,Q 5XVVLDQ

YUDQN 6SLURKXQIBDWLRQVORNVERELIBWYSXEOLND 3XEOLVKHU

JUDQNBXEMHFW RI .QRWORGUHG ,Q 5XVVLDQ

JUDQN 6 / 7KH SQNOWEZQEWFRZ 3UDYGD 3XEOLVKHU ,Q 5XVVLDQ

JUDQN7&KH 8QUHDG $ U VHLFFFOLHBFRW IF WXV HOIRW FR Z 6 FKRRO RI 3ROLW L BDDEX GWIXIBQ HV 3XEOLVKH

JUDQON 9 %Q HGILRIUDSKLH GHV RXBIYWHW GGVHLPRQW) EIGMW XGHYV VODYHV

.RUQLORY 6 9 3KLORVRSK\ RI WKH 5XVVLD @ $EURCEWXB M QRSP HRW RD @ BW HD Q Y@ & J LDDYGS

+ ,Q 5XVVLDQ

.RUQLORY 6 9 5XVVLDQ 3KLORVRSK\ LQ ([(XHWRBID®6BELDIDY6FQIGQF H JRIQEXY VLD Q

XUDHY 9 1 6HPBI@N/\XGYLIRMEPKRSHGLD RI 5XVYGDQ SKDORYRGKORVFRZ $OJRUEWP 3XEOL)\
,Q 5XVVLDQ

/JHYLWVNVEBYV RQ WKH .LVWRU\ Rl 5XVVLDQ 3KIUDRMRZKMF D@ DDIGQ6 R F L D 0Q7 KRWKV KMQ

/R\WE 1 2 6HPHQ JUDQNYV 7 KHRUXGRIHN) RQOHRGURIGR )G /9 )UBQNRYVN\ 8:QLFR 5XVVLDQ

1L]KQLNRY 6 $ *UHHEXHWMAIVYD,Q®G 'HYHORSPHQW RI OHWR S RRZL FEXM Z K R X ¥ K3/X, Q5. X KWWD

=HQNRYVNYIWWRU\ RI 5XVVLIRYBRZFORNBSKPLFKHVN\ 3URHNW 3XEOLVKHU 5DULWHW 3XEOL!

&LWH 0/$
.RUQLORY 6 9 p:LVH ,JQRUDQFH RI WKH 8QNQRZDEOHT XD6\8BFRIURLOGO7 BWHI XEWXUHV R
,Q 5XVVLDQ )L[HG QHWZRRY DE\G\S BB
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72:$5'6 $ &$5()8/ 3(586%/ 2) 2/,9(5 +($9,6,'665%$9,7$7,21%/ $1' (/(&7520$*1(7,& $1$/2*<p
6HUJH\ * *HYRBMN\D@K\VLFV DQG ODWKHPDWLFV 6HQLRU 6FLHQWLILF 5HVHIKWWKBY )XQFEODGPRQW SUR
HDLO VIHUBYHRUNWSDHAWM WRP 6HUJHY #\DQGH[ UX
$EVWUDNMWRU\ RI VWXGLHY LQ HOHFWURPDJQHWLF SKHQRPH®DVIVRA\SRR K@M BY VWWEIB VRW WK HR IP RV /Dl
FRQWULEXWLRQ RI 20LYHU +HDYLVLQWL QKR GWRKH WERBHALQWKE BQ HHHMWRJO FWLRQYT [Q WKH HOHI
ZHOO 8VLQJ ELRJUDBRHMIOF BQGWRHLWRDO DQDO\WLYV DQG GHVFULSWLYH MHWKRGBWWHIDRLQF
HOHFWURPDJIJ@MHYWHEFRBRHRW\ +H GHVHUYHV FUHGLW IRU FUHDWLQJ @ KWWDKH RV \ UR/MVHHRFW K H FII
LQWURGXFH PDJQHWLF FKDUJHV DQG PDJQHWLF FXUUHQRWW LLEJVOR V0 IRFZ HELOR B DHMRMWEADNUHR\G TLIRPY
WKH (DUWK +HDYLVLGH VXJJHVWHG WKH H[LVWHQFH RIUD® tRDOY ] WEAHIRDIDRIPD HEBHHY WH § Q B OR
LQ WKLV SDSHU +HDYLVLGH QRWHG WKHN BRW Y HHEHLO HW H RW WKMD Bl QLHAWH-QF § GRIJ DY DW D W/R |
WLRQDO HTXDWLRQV VLPLODU WR 0OD[ZHOO V HTXDWLR@WLR®Y WG HH\GURP I DHRW BAMREKOG BH) (
VDPH DV RI OLJKW K®&JVEHIRHYNWWEHWERUMBDNLRQ RI WKH UHODWLYLW\ WKHRDY L VAKIRTM SSXEOUL V
DOVR FRQVLGHUHG LW QHFHVVDU\ WR GUDZ UHDGH ID\¥ WD W WIH \B FYRGH IR KpH WAR DV QRIF IWUKEEK P WWWKD I
WK FF HOHFWURPDJQHWLF ZDYHV SURSDJDWH LQ D VEIHFL 50 RSHDG) DMRFAIE QR VW IOBHE W/ YDH YV DLRX |
YDFXXP +HDYLVLGH ZULWHV DERXW WKHLU S DRSSSDIDIMWLRY RIQ0 W KZHH Gl @/ KHW K PbRXW @EKE ® R W KGHHPE
VWLWXWLRQ WKHUHIRUH FRQVLGHULQJ WKH LQFRQVHVARMGF ) HRW KEBGIPHP\M & MEMEW KIHK ARWGE 12 KB RX
6HFRQGO\ ZH PXVW EQGMKLQ PUQYER®KDWHP ¥ WY X VEOIRQVK HRURNGWDIPE® O\ WKLUGO\ RQH F
PRVW FKDUDFWHULVWLF IHDWXUHVY Rl +HDYLVLGH VRWQNVRO W KW RIIMHIUL @ BROOHNBBRWNYD VWULFW
.H\ZRU&NDYLVLGH OD[ZHOO +HUW] OD[ZHQQHOWTXXIDNHBEQVDGHR YADNIWH HOHFWURPDJQHWLF ILHOG
S5HIHUHQFHYV
$SSOHWFREGUHVY DW WKH +HDYLVLGH 8HMW M QO \& HHRMHERMU \, QR WYX MK WLRQ RI (OHFWULFDO (QJ
$SSOHWRQ (9 %DRPBOVWHOOSHFWLRQ RI :LUHOHVYV :DYHWDWXRUHWKH 8SSHU $WPRVSKHUH
$SSOHWRQ (9 %DUQHWW 0 $) 2Q 6RPH 'LUSKHWI¥FLEHQHIFWR B CREZRFADHBAWVHWP B B\R\DO 6RFL
ODWKHPDWLFDO 3K\VLFDO DQG (QJLQHHMULQJ 6FLHQFHV

%HWKHQRG - 1RWHV V¥%XQOHWL® GHD ODVERFLpWp )UDQoDLVH GHV (OHFWULFLHQV
%RWRYVN2GLYHU +HDY+£VLGHRVFRZ 1DXND 3XEOLVKHU S ,Q 5XVVLDQ
%RORWRYVN\ % 0 %\NRY 93 5DGLDWLRQ3IRWIEK\GIBYOHMNKW ORWLRQ@ BXEKDDQH YV

%RUR 3K\VLFV MXVAWW BHQRALIF (LB SHNKL * ,Q 5XVVLDQ

%RUR 3K\WLFV MXVW EGARWGIFH QVWHL Q

%U\XQHOOL % <H 1DPJDODG]H $ $ 3K\VLFV RI WKH LRQRVSKHUH ORVFRZ 1DXND S
&ODUN 6 - 7XFNHU 5 : *DXJH HCPHPRHWULR ABDDVWDLFBWR QG 4XDQWXP #UDY LW\
(LQVWHEQUS$(LHNWURG\QDPLN GBQEHIKMNWIWHU+. RUSHU

(YDQV 0 : 2 (OHFWORRGGLWMDBRMWO 28MARKRUN -RKQ :LOH\ DQG 6ROV ,QF SDUW LL

+HDYLVLGH 2 $ *UDYLWDWLRQDO D Q G7 K®{HFOFRADLFLIV@LF $QDORJ\ 3DUW ,

+HDYLVLGH 2 $ *UDYLWDWLRQDO DQG 7(loHH FAUWR®PQ® JQHWLF $QDORJ\ 3DUW ,,

+HDYLVLGH VEKH %HVW $UUDQJHPHQW RI :KHDWVWRQH V %ULGJH IRWP BWBWUXDQ QIBEOMW HQ\ 5H V
VRSKLFDO ODJD]LQH %

+HDYLV(GHFWURPDJQHWQBERRHRKIWL FOED 3ULQWLQJ DQG 3XEOLVKLQJ &R /WG YROXPH

+HUW](®OBFWULF :DYHV %HLQJ 5HVHDUFKHV RQ WKH 3URSDJD5\S DRMR @G ROH PWBPEBEWQRQ ZLWKS)

-HILPHQNR 2 ' B5HWDUGAHDUF®G RUDNDMWKHPDWLFDO 5HJXODULWLHY RI WKH 8QLYHUVH 3K\V
3URFHHGLQJV RI WKH WK 6LEHULDQ ,QWHUGLVFLSOLQIUPKRGE\NUFYRH &R PGIW K HP\DWH. F D
ELUVN -XO\ (G 00 /DYUHQW\HY 1RYRVLELUVN *HR 3XE@LY¥KWWULDQ YROXPH

-HILPHQNR&RXVDOLW\ (OHFWURPDJQHWLF ,QGXFWLRQ DQG *UDYIWRPWIQBWSF LD Q0 QDY § W/l
JLHOGYG HG VWOWDOHEFWUHW 6FLHQWLILF &RPSDQ\ S

ODVKKRRQ % *URQZDOG ) /LFKWHQHJJHU + , 0 *UHDPW WRH D ROHWLVE® BIKQAGLWKH &ORFN (IIHFV

0D[ZHOG 7RHDWLVH RQ (OHFWU LFEWGD Q[ FOWWGQUEHVMMY AQGRROXPH S

0D[ZHOG 7TEHDWLVH RQ (OHFWU2FRRWG DQGDIDHQGRVQ \BRJ H V V YROXPH |, S
1DKLQ2®EYHU +HDYLVLGH 7KH /LIH :RUN DQG 7LPHV RI ®Q Q®HPRUH FREOGQ* HRBHR RV SUKLHY BIUFN
W\ 3UHVYV S
&LWH 0/$
*HYRUN\DQ 6 * u7KH )LUVW RI OD[ZHOO V )ROORZHUVY] VREDUGYLIWR BIQ & V(DO |
QHWLF $QDORESDFH DQG 7LPH + JBAXVVLDQ )L[HG QHWZRWBN R GIGRMWE\B BB

6&,(17,),85&+,9(

$ *5$9,7$7,218/ $1' (/(&7520$*1(7,& $1$/2*<

20LYHU +HDYL¥LGH(QJOLVK HOHFWULFDO HQJLQHHU PDWKHPDWLFLDQ DQG SK\VLFLVW

$EVWWIMAWHU +HDYLVLGH ZDWDRJRWWMYNMMHDBIFKHVHRDH Rl WKH PRVW VW WHDLOI\ SHUK/ E@DO L)
(GLWRULDO %RU GBSDREHWHKIGEU RIERID DOQW YV 20 L YRIQ W K M LMLV DEWMERQD Q HWQE DQBORJ\ \
ODWHG E\ 6HUJH\ * *HYRUN\DQ 3K ' 3K\VLFV DQG 0D W KFXPDAREW L @QIW K $DVQ B ODKIHD WKH
IXO PDQQHU LQ ZKLFK OD[ZHOO V ORFDOLVDWLRQ RI VHDHFMWW R FPWIKGIR PHWQ AVQ FUHRWR QL
YHU\ QDWXUDO WKDW +HDYLVLGH DWWHPSWHG WR ORIPDOW]R GH B M OMEINVEIRRIQWE HH Q@ W H |
VLW\ Rl WKH IRUFH HVSHFLDO O\ TEX{DADHW HVWIKHY RO Y HRA W K H RDQIKRRKWH W LV DV LQFUHGL
WKDW JUDYLWDWLYH LQIOXHQFH FDQ EH H[HUWHG ZLW KRXW L HPW GLKRWLIDWES D 8 5 R WOLWQH
KRXJK LPPHQVHO\ IDYW VEHYX BWRSKMINLRQ ZRX0OG UHTXLUH DQ LQRUGLQDWHO\ ODUJH
W PD\ EH ZRUWKZKLOH WR SRLQW RXW +HDYLVLGH ZWRWIK VEDW\WZR KD RIRFO MRAIEHUD Y
FRQYHWYH XQR IRUPO\ IURP DOO GLUHVWIL@QWVHZ KEXQV WKB O NBERELWWHQGHQF\ WR ODWHU
VHQVLEOH H[WHQW ZKHQ WKH YHORFLW\ Rl WXKKHPIWVDW KO BIEWL @ R BDD\QMNHLNEHHD KXREVGRIH WL D F
H[WHQGHG LI ZH DOORZ WKDW WKH HWKHU ZKLFK VXSSRH WD WLQ® \BQRWS DRYRFEAD R'W KR D
FDUU\LQJ DERXW DQG GLVWRUWLQJ WKH OLQHV RI | RWRHNV L VO PK® &U §H UBROED EPHGHLCK RV K
YHU\ XQLQWHOOLJLEOH DQG P\WVWHULRXVY PDWWHU :KHQ CPIDHV &VHDVMWD  MQHHDS RO VI L DWW
JUHDWHVW DQG ZKHQ WKH SRWHQW LW O HOQ R BIWL YA PHRWIW W LD BRWH® WK R B WRUHFWBI\ ZK}t
VLYH RI WKH ZRUN WKDW FDQ EH GRQH E\ IRUFHV GHSHQGLHYIWX S,RQ LVRQD BIOVBICEDWRRUH G
PDWLFDO LGHD IRU WKHU® LW V,F\D HF$I®D LD0OA SRWHKEQJL %XW LQ WKH FRQVLGHUDWLRQ |
WR DYRLG WKH LGHD WKDW SRWHQWLDO HQHUJ\ VKRX UGB §PR\® b EEWHLIRD B RENDLLIE MWL RF
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GLVFUBMWH AWDYLVLGH EHOLHYHG WKDW SHUKDSV WKH EH VW S®&NHQ MY DFROQHRIMHKIIKW LAR b
LV QRW NQRZQ WR EH NLQHWLF ~ %XW KRZHYHU WKLV FEH LW KNUIHR R QFD XSAHROON\E DRZ
ZKHQ HQHUJ\ FDQ EH GLVWLQFWO\ ORFDOL]JHG LWV I@XW H D& VDO \KRVEKIY W UDXHEM R R BV
IRUPV D XVHIXO ZRUNLQJ LGHD ZKHQ DFWLRQ DW [DGUPWD\QLRD LVHGHQLAGWH®DNH QUMD
EH VR )JURP WKLV SRLQW RI YLHZ WKHQ ZH RXJKW WR DWW K @ GBRIMWWBVOIGH U OR
DJHQF\ +HDYLVLGH FRXOG QRW VDN QWKDIW RA KIHJ DWKLFARIUW IRR QV K [HK S R WM XD WVIKDHOV X E M H F W
WKH IRUP DERYH JLYHQ LV SHUKDSV VRPHZKDW PRUHK®IQIW VQLFQV WKIEQF If VR FVRER/K K
DQ\ VWDWHPHQW RI3WKHKDISAR WK B DROROW DQDORJ\ PD\ EH XVHIXO DQG VXJJHVW VRP
WKH PRGLILHG ODZ DULVH ZKHQ ZH DVVXPH WKDW WKHDHMWGK WK DLW WKAS X B BN QP WD\DH
VSHHGOO HEIE GIHSHFW +HDYLVLGH QRWHG WKHQ VR IDU DV KH FRW® G EVDHML RIRP GAXKIF
YDULDWLRQ RI WKH IRUFH RI JUDYLW\ LQ GLIIHUHQWRG MJKH \WRURFIA/FRO\GUESINORE RAKH DX H
WRR VPDOO WR OHDG WR REVHUYDEOH SHUWXUEDWLREE RI BB IRW\ WEHHYOHPGI HDW W
RI OLJKW ,| WKH\ DUH REVHUYDEOH WKHQ HJL WMNGWHIWKSHIKG R Y K B R @ WV MIKR XSG B
PRUH +HDYLVLGH QRWHG WKDW LW LV WR EH REVHUYBEDWEKR® RV KHIQHVIPWDE GEORWYK R
WKLV RXWVWDQGLQJ +HDYLVLGHTV ZIRU K LIW CBXE DR K HGJ | RO MUK'H 4H UVPW QN HSURG.
OLVK DQG WKH DPDWHXU WUDQVODWLRQV FLUFXODWLQJ RQ WKH ,QWHUQHW DUH LQI
.H\ZRUGYDYLW\ HOHFWURPDJQHWLVP JUDYDWRWLBQRSC QPG HOMRWIRFEHYQHWIWRQ V ODZ

&LWH 0/%
+HDYLVLGH 2 $ *UDYLWDWLRQDO 65@FHTHFW IRP®DJQHWLE $QDILRK DQG 5XVVLDQ L[
DGGUHVV SURYUBVVB BBB

d 'KZz K& d,

$'+, $583A$6-5-9$/®$6% %55 +0BE75$6&203(1',80,19, ,46-'9%,7$9('$17$6<67(0
1DWDOLD $ 08DMILQYMVRU\ Rl 3KLORVRSK\ -XQLRU 5HVHDUFKHU SRVWRISKG X-DSDH) W R GW QR B
WLHV DQG 6RFEPRSOFMIQFHMQGVKLS 8QLYHUVLW\ RWWXRVVLRUFRIRGYRRZ 258DLQO @DWDOLD
VDILQDMFHWLPH FRP YLGHKLGHYL#JPDLO FRP
SEVWUDKIMDRVRSKLFDO LGHD\aib Q@ GUEHB®FHSE IV L R 17 &IH G K LINME-DAVU-HMMIIVV BERXW WKH. (VVHQF]
NDIDD/ DUH 0@ RIZA0 HREW RIRIYVLRQDO ,QGLDQLVWY HVSHFLD®OGK Ul RDWSBUV-Y Y D@EWF B Q W L
OLVKHG \HW LQ 5XVVLDQ 7KH DXWKRU RI WKLV WU HD W-LWW L VHRXNENRE KGR HDWE |1
OLVKHG WKH GRF®YDRIQMDRDWIDLORJLFDOO\ MXVWLILHG VI\VWHP EDVHGKR@ RWRS KLHDFK
VIVWHP DQG PDLQ LGHDV RI 9HG—QWD 'H LND DV D VXEMHHD PBRVBXHWS RV RV VWXGH G
DQG KHUPHQHXWLF PHWKRGY WKDW , DSSOLHG WG K LONDEWLRD+E YD @0 RKW UEQW ( QIFO E R}
LQJ WKH NH\ SRLQWV Rl 9HG—QWD 'H LNDTV WUHHD WD VG E R@DKSADYD RWGCK Bl MIGHS Q V@D S\K
ORVRSK\ WKH LGHD RI %UDKPDQ WKH ZD\ Rl LWV DWW D L (HP HBDM YW\K-D & K, DEYIDY ROVQ GV Kt
SDUWLFXODULWLHV RI WKLV ZRUN R RYRBSSQFAD QVR X HWVSMIFRQD PRIGAMKLRSG RD VBKRQ S U
WKDW LW LV GLITHUHQW IURP RVRAVFO DWKH ADSH PHMK RE POIQSVUFIFRQQHFWLRQ VDQJEL
RI WKH ZRUN WKH 'H LNDTV B MBI VoHK HLBRHPDID QRR WVBKHRU—SKIM RVRSKLFDO VFKRROV WKE
ERG\ XWNU—QWL HWF $V$0 KLINDWDW LV BRHIFD X® R SHIQIBW X P R 9B KGR-DQ Rl BRI V V L
\DQD DQG LQ WKLWHEKLRRVWVLRSORURVDQONY FROBQWD 9LW. QRW RQO\ SURYLGHV D FRP
WKLV SKLORVRSKLFDO VI\VWHP EXW DOVR VXPBDUIKHW KIBH PDLQ LGHDV Rl WKH 5—P-
.H\ZRUGQ GBRQOR VORISXWED iD YLVPL -G Y DY WOW,I) G LWIQHR OR®WB LNDE ND-W®&B—P-O X MPUDK P D
VWU BDD WP 2@ D K BIXQN W KB KD R WILGXSVD QD
S5HIHUHQFHYV
$GKLNDWDBU — WBIG—FRIWIFDL WK $GIENQWB-PDQL &RPPHQWDU\ RI U~ .XP—UD 9DUDG—FK—U\D
ULYB-P—QXMDQ®WLHU RI $KREL®WDOIXW W
% KB@&DDND 8SBEDAMGYG $WD 6\UNLQ IOFRVWFREKQD\D @UWHKHDWXUD 3@BXVVLDQ
&K—QCHFSDALBSDPIGYG $W&D 6\UNLQ DRWMEREKQD\D OLWHUDWXUD 3@ BXIVWH D@
&KDWW HUM H HQ6S L DIWIKD CR VR SK\DO\DQRY ORVFRZ $NMHEEGPVRKHVNDSGRBIRXW 3XEOLVKHU
'DVIXSWBIBVWRU\ RI ,QGLBOQBKXWRWRSK\ YROXPH LLL
'DVIXSWDBIBVWRU\ RI ,QGLOPBEKLGRNMRSK\ YROXPH L
JUHVFKLANDSBOKD 9HG—QWD ##f LND ,QWHUQHW (QF\FORSHGLI Bl 3XIGORWESKKW\WS ZZZ LH
YHQNDWDQ !
0-OOHELD 6\VWHPV RI ,QG LORY BRZORMRSMAWYR 3XEOLVKHU ,Q 5XVVLDQ
OXEEBEDADBSDPIGYG $WWD 6\UNLQ IRRM¥FREKQD\D OLWHUDWXUD ,3X EXOV VKBQ
2EHUKDPPHU * =XU VSLULWXHOOHQ 3UD[LV GHV =XI0XF KWEDHK i HIDVH B HILX & RANHWS B R LDFGRAY D
6FKXOHgYWHUUHLFKLVFKH $N D GHPELLIN GXHQI VIBHH G K IKHO IBHWR SIK. VG RIMHRRS. IOLDWRKH
3DNKRPRY 6 9 BOFWXSIRMBIGLD RI ,QG(CD M FK LEWRWSBEWD QWY ORVFRZ 9RVWRFK@D\D OLWHU
,Q 5XVVLDQ
3VNKX 5 9 3KEDRBGRRWNULW DQG WKH 'LIIRFBXIRWVLH VORIV,RVY L7 U DMQS/ODM DRQ
3VNKX 5KDUBIDWLDRG\DW YV 3@EXMDYVORVR SKLFBOVMHRIWMFDIH DQG 3KLOR V({SS KIL BD @RYHWD U ER
VKLOR¥REZREHQWHU IRU +XPDQLWDULDQ +QL W,.D W WHM XEOLVKHU
3VNKX §DP XQDFKDU\DTV 5HOLJLRXV DQIRSYKRZRYRBEDHYO JREMQUEQKILS 8QLYHUVLW\ Rl 5XVV
5DJR]D 9BGDQWBBXWHDVEXUJ 29. 3XEOLVKHU ,Q 5XVVLDQ
6LQJIKWHGDQWD 'HVLND +LV /LIHODRDRDVBKLORVRSK)\
6ULQLYDVD &KBUBK&EORVRSK\ Rl WKH 9HG—QWDVIWUD $ 6WXG\ %DVHG RB—\WKH X¥MDOXQ &
ODGKD1HZ '"HOKL OXQVKLUDP ODQRKDUODO 3XE 3YW /WG
6ULQLYDVD &HWKMHUBKE ORVRSKGRDLIWDL OHG— QWD $ 6WXG\ %DVHGDR-S Ur-HGBAE W DO FEWIL 0DV 9
QDUDVLGDVYV
6ULQLYDVD &KIIBU+QWD7 KHH LNODW H FWOESD G YIERFDRIAH 7KRXJKW DQG &XOWXUHIRQXPBLD $'
3DUW 7KHLVVEL P 9@D@WREUDPDQLDQ 1HZ 'HKOL &HQWUH IRU LBWWKRBU\HR | LEBMSHQEB L B
RSKQOG &XOWXUH LQ ,QGLDQ &LYLOL]DWLRQ

&LWH 0/%
6DILQD $IGK L NDEU-DU-—DWDD % UDKPD 6iWUDV &RFSYHILOLX P H@BAWNBHEDWGEHPLP H
,Q 5XVVLDQ )L[HG QHWZRWRYD G & VBB
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(66$< 21 7+( +,6725< 2) 678'<,1* 02180(176 2) )2/. $5&+,7(&785( 1$17,48,7,(6 $1' 58,16 ,1
7+( $5$/&$63,$1 5(*,21 '85,1* 35(29,(73(5,2' 817,/ 7+( 0,' 7+ &
3$57 )520 ($5/< ,1)250%$7,21 21 02180(176 ,1
7+( 120$',& $5$/&$63,$1 5(*,21 72 <$.29 3 *$9(5'296.< 6 (:3(',7,21 29
6HULN ( $]KLIJWIGL +LVWRU\ H BN KHIVS/IRIW KM RO REQ VWDIQUER SIRONRIQ OLNKDQRY ,QVWLWXWH RI
DQG (WKQRORJ\ $OPDW\ 5HSXEOLF RI .D]DNKVWDQ &R U U H VSURRKG MQHF WHEXKRIEHIR RW, KAHK KD MYW H
K W WRIWFRLUGJ WDLO MNBKILNDWIEMHWLPH FRP V D]KLJDOL#JPDLO FRP
$EVW USRPW F H DI\GX G LVW RRULRR QB BRHQMKH Y RDWSSDDMOVWHSSH DUH RI KXJH VFLHQWLILF DQG Fl
LQHYLWDEOW GG \FWKDREWQRODFH Rl PDQ\ PRQXPHQWY +RZHYHU WKLWRBHIQWDIQF VSK
YDOXDEOH DQG LQIRUPDWLYH VRXUHHR/OXWSRIGDD O GH WIKRGR AQRR W HR\E BNEQRZ Q LBWW OB O |
XYHG LQ VFLHQWLILF UHVHDUFK LQ WKH SUDFWLFH RT KLDW MWH K RQHE RRO WYORD € BRRHRM DNEDOJH
PROXPHQWV LQ .D]JDNKVWDQ 6R WKH VXEMHFW PDWWHU RW ?\RRWMX BW GVFKIOMWMRUH RI WV
&DVSLDQ 5HJLRQ ILUVW RI DOO .D]DORWLIHM REOHNJ DRIG KPW B B WKW H.Y D@D WE\W BEBIO RYHUY
VRXUFHV SULPDULOLGBXWVKIROI RVK WK FF )RU MG&HWY WRIWVHDIUAKS KRPD® DQGVVRXUFH I
PHWKRG RI KLVWRULFDO DQG WRSRQ\PLFDO UHFRQVWDXPWHR® V& XRMEH M LRINFKR DYVQW! \ R |
DQG UMRXUQDOVYT RI WUDYHOHU VD QG PR BRSMOIRIADIW ER ¥ VHLFS\H GRMWLRKDQ WYWRP WKH ILUVW
UHSRUW Rl <DNRY 3 *DYHUGRYVE\YDMNWBERHRQQU @ KLVUSKULRG VWXGLHV RI IRON DU
PRQXPHQWYV RI :HVWHUPDIDJDNKQWD®HDMIHD FDVXDO FKDUDFWHU ,Q JHQHUDO WKH IL
WKH WHUULWRULDO GHYHORSPHQW RI WKH UHJLRQ L@ SOLIUGHH L)L WK DAVKIY W VD@D D F R O
UH VWXGUHIRDHHX® 3 6 3DOODV VRPH DXWKRUV 3, 5\FKNRY <BQHUD® H\HER FK DU DFM
WLF Rl WKH PRQXPHQWYV RI WKH UHJLRQ WKHLU pFODV\RQLPDWKRW fl DWREB R B GRIFGGIX WHK [
&DVSLDQ 5HJLRQ LQFKRDWHG VI\VWHPDWLF VWXG\LQJ FXWODMX$WVIDKHULWDJIH Rl WKH SHR
.H\ZRUBRQXPHQWV RI IRON DUFKLWHFW X&DH SILD@WITXIROLH.D DG BROYPHQUIVHNXGQRHYV FHPHW
UHVHDUFKHSVRFISGIEWDRQU H[SHGLWLRQV FRORQL]DWLRQ GHYHORSPHQW
S5HIHUHQFHYV
$QRQ\PRXV B5HPDUNV RQ WKWUDMKDOLQ 6 R/HISSER BDWH DB WBUW QR ,Q 5XVVLDQ
$VWDILHD\Y RUDGH &RPPXQLFDWLRQV Rl WKH 0LG G O%D ¥ SH. D R QDWBIRI/\DEKE LW R, O\ RIVWEKB GUD O
$]KLIJDOL 6 ( ORQXPHQWV RI WKM RRU\B RIGULX DMDXASH BTS B/MBPWAUDO LY VXHQ 5XVVLDQ
$]KLIDOTLKG (SUFKLWHFWXUH RI 1RPDGV LV D 3KHQRPHQRQ Rl WKH 4 DSBWRSL\DQEHEXBRYX UH R |
,Q 5XVVLDQ
$]KLIJDOL 6 ( %HNQNDHARSHSBUW RQ WKH :RUN BIUFKHK ORIDNKHVGY DIGREERR DQG $W\UD X
,Q 5XVVLDQ
%DUGDQHV & &KULVWRSKHU %DUGDQHVIV 7ULS WR WK RPSDKLW 6 V8FBISE WR IQ F6 HRODUDJ HRY SOFF
9ROXPH 6HYHQ :KLFK &RQW DR W K H W UPOHNO SIGRGALRWL RYY B BB &/HIRIVEDOUD) B OF WL D Q
%DUWROG 9 9 ([WUDFWV IURP WSKHKIE DRIUNH\Q @ I [HBIRG MWKRIG DD @ DL WR &HQWUDO $VAD IRU D 6l
&ROOHFWHIRVEREXND 3XEOLVKHU + Y,RO50®H LDQ
%DVHQRYUFKLWHFWXUDO ORQXPHRMWHWQ WKH $QHDXRV 6D
%LPHQGL\HY BKEHK*UHBGW $WODV RI WKH +LVWRSOPRW\&XOWXQH5 RV VRPONKVWD Q
%ROWKR 'U 6DYYD %ROVKR\TV 1RWHV DERXW A WHQWXHY LO@JE&UDOO IWK WKEDUDNNKRD WK
BWHSE\® 2WHFKHVWYD >6RQ RI WKH )BWKHQOIXY®@D Q
%ROVKR\ 6 9 'U 6DYRWHVRDERRWM $GYHQWXUHWLYDINKWDRQO W @EH .LUIKMK 5HPDUDNN RQ WK
BWHSE\® 2WHFKHVWYD >6RQ RI WKH )BWKHQOIXY®@D Q
%ROVKR\ 6 9 'U 6DYYD %ROVKR\TV URW B WIRE WXV BENMH@W X UHDWQGQ 7K :LWK 5HPDUDNN RQ WKH!
BWHSE\® 2WHFKHVWYD >6RQ RI WKH )BWK HQOIXY®@D Q
%ROVKR\ 6 9 'U 6DYYD %ROVKR\TV 1RWHV DERBMWBRYHQWRGHYV L QLAVKK B 6 © DW RDNMRIEN W KK K. LU
BWHSE\ 2WHFKHVWYD >6RQ RI WKH }D WK BUXNVYG @Q
%ROVKR\ 6 9 'U 6DYYD %ROVKR\TV 1RWHV DERBMBGYH@W XU H\WQ GQ 7 KRUD W& S\ DWEHN . L U JK L]
BWHSE\ 2WHFKHVWYD >6RQ RI WKH }D WK BUXNVYG @Q
%\UQ\D 3 3 G5\DER\ 7 ) ORQXPHQWDO $UFKLWHFWXUH RI WKKH-DH® 05XV LHRQY & H FKIHRORIJWKH
+ ,Q 5XVVLDQ
&DVWIRMVHY RI D -RXUQH\ LQ I[URP 2UHQEXUJ. VIRV BEX-ORKBEW\ .KDQ RQ® WKWV LIIGKL]
(IUHPRY1L@®HDU -RXUQRVIFRZ *HRJUDIJL] 3XEOLVKHU ,Q 5XVVLDQ
(JRURY 9/ )YBEGRIURY ,QYHVWLIDWLRQ RI D ORVTXH RQ 9RGGRAYNRH B Q KPHQW \CCHIY V0 Q B B B G\
FRZ 1DXND 3XEOL¥KHU,Q 5XVVLDQ
(URIHHYD , 9 3RUXFKLN <D 3 *DYHUGRYVN\TV 0DQXVFULSW RIHWKW D.DJDINK W MWSRSHK * HR YWRIK
VWDQ LQ WKH 5XVVLD® WRXMEWWRU\VRKHD]BMWKKVWDQ LQ WKH 5K \RLHDIWEKRI BIVH \0 FRO XYPKIHO W
1RWHV DQG OHPRV RQ -RXUQH\V L®WRK\FERH 6 DX WKRIBIG 6DV HEGE %o 7 WK D Q IDH ¥ X \$ O IPIDAQV \
(URIHHY®PEXONKDLU .KDQ &RPPDQGSHIPDBWOHU 3RQ@BWYNLDQ
(URIHHYD , 9 =KDQDNWRWUY RH@ADNKVWDQ LQ WK Ht 5W&N QX BRKW FHR/OKIPW OH ,WW.R HUD U\ 1R
RQ -RXUQH\V LQWR WKH 5 RKKVKFRIDVGWHSSHQ 5XWKLDQ
YDOFN&RPSOHWH 6FLHQWLILF -RXUQH\V DFURVV 5XVVLD 9ROXPH76BYHQ LRMEHKPER QIMDLQV
YDOF®&W 3HWHUVEXUJ 6W 3HWHUVEXUJ ,Q 5XVVLDQ
*DXWKLHU <X(Q@JOH®K WWDYHOHUV LQ WKH ORVARDR EQU\WIE LEORWK B N IW K BXHE@W X KM U ,Q 5X
*DYHUGRYVN\ <D 3 7KH &PRWYQPDRHXW WIRD@XNKDULD E\ WKH .LUJKL] LQ $Q ([WUDFW IL
6LEHULDQ +HUDOG ,Q 5XVVLDQ
*DYHUGRYVN\ <D 3 'RFXPHQW QR JURP -RXUQDO &R®BRIGHGFE\ GRUXFK 7N H DY HWE B YW R \%
.DIDNKV.WDQSKVVLDQ 5HOD WL RUMKVFIEQt WKH&RWIOHFWHG 'RFXPHROBI/DQG GDWH Q. BRVVLDQ
*DYHUGRYVN\ <D 3 *HQHUDO 2YHUYLHZDRDAMWKM /REBRIRQ RW WKFW. LU RKLHUE H D IYDIQ GRINV\DNGY

+ ,Q 5XVVLDQ
*DYHUGRYVN\ <D 3 7KH /RRWLQJ RI 5XVVLDQ &DUDYDQ :H QAW WIRRH XONK D D LY I\ RIRAM HMJ JK L] L
6LEHUHDQOG + ,Q 5XVVLDQ

*HQV * &RPPHQWYV RQ $QWLDXMYUWIANL @WHCSS HLU KLY D FWLRQ |DRPDWVINY 6WEHSHEZDR)! + HW.IKA. G
,Q 5XVVLDQ
*ODG\VKHY ' STKRFPQUVN WR .KLYD DQ®& % [ERN3 RADXGHKLLN) *ODG\VKHY D @& RXLD/IK REP OX UIDLYQ QD
WLRQV + ,Q 5XVVLDQ



"hDD ZzWd,KZ"U rdz o drU o Z

*PHOLQ 6 * 7KH -RXUQH\ Rl 6DPXHO *RWWOLHE *PHOLQ D O RIQUIR WHHIGE DV ¥ LB IQWSKIHE AX R N B (
LFDO 6RFLHW\ * ,Q 5XVVLDQ

*ULJRU\HY 9 9 2Q *DHUEHUTV -®XOQHWNR RALWEH GXVVREDPQ *HRJUD VML SDOLERPLHRQ ,Q 5XV

*ULJRU\HY 9 9 'HVFULSWLRQ RI .KLYD .KDQDWH DQG WHKIHRWRD GRT KWK 5XRWPL BV H HRJUD S |

+ ,Q 5XVVLDQ

,EUDJLPEQ I%DWWXWD DQG +LV -RXUQRYV RMRZU RDOXN & HIXWE DD B KWWLLD Q

-RXUQDO YRQ GHU 5HLVH DXV $VWUDFI6P\Q BHDWK BRKEZDIXQG % XFKBUPDQ

.KDOILQ5XWVLD DQG WKH .KDQDWH Rl &HQW U D O ORALER 77 KIHD XIND/ WX EDOANVRHWKH WR BXVVLD

KRN0, 7KH (PEDVV\ 5HSRUWV /LVW 'DWHG 'HFHPEHU RI 1IREOHPDQ 3WDQFKRKKORRYY
&ROOHFWHGW LWVQHVVEXUJ =+ Q® 5XVVLDQ

.LSLHY 0 . 6KDOJ\QEDURU\ D@ &WOWDMHQ 5XVV 14D @ 16 RRUW\HMWK WK YROXPH ,Q 5XVVLDQ

.RYDOHYVSKPBHE )DEBEMDQTV %RRN RI DERXW +LV *RXKQOHWNRR WKH 9RGBIV QD Q

/JHYVKLOH¥ FEULSWLR Q&RY VIDIFNK LR D LIMDIK L} RUGHV$SD@BGVWBWHSSHM 5XVVLDQ

/HYVKLOHY¥ FEULSWLR &RV VDFENLRWD LVDNK L4RUGHV6D\Q GHWHSSEXUILL , GBUWYLDQ

ODVORYRYVHUYLHZ RI 5XVVLDQ -RXUQH\V DQG (PDMGH WMIIRIDN WRR VEKIK) WIL\DWR U\ RE6WXG\LQJ
7DVKNHQW ,Q 5XVVLDQ

ODWYLHYVN\ 3 ( -RKQ &DVWOHTV 'LDU\ DV D 6RXUFH+RQWRKHN RLWKRUS6BOG (YKRRRYUDSK\ RI

20HULX'VWSFULSWLRQ RI 7ZUDYHOV WR OXVFRY\ DQG WK URMXY K DXEERY\ WR 3QUSMDVDRG %D FN

3DOODREWOH! WKURXJK 9DULRXV 3URYLQFHV RI WK H\WXBWMDHU VEXIUIH 3DUW) 5X VYV DI®G

3DOO®RBUQH\ WKURXJK 9DULRXV 3URYLQFHV RI WK&HW5XHW BDQVESLUH 3D U 5X YO\RLFOND

3DOODREWOH! WKURXJK 9DULRXV 3URYLQFHV RI WKH 5X\6WL D3 \WA-BULWEX BBDUW  #DOXVVLDQ

3DOODREWOH! WKURXJK 9DULRXV 3URYLQFHV6RI WHWHBXVEXDD (PSLUB 5K BW@ DV

5XNDYNLQ ' 'HVFULSWLRQ RI WKH :D\ IURP 2UHQEXUJ WR .K D3 HD@HEG %2 NVKKIKEIIPVZ 1 B/GA_HDUBO
5XNDYNLQTV &DUDYDQ 6HQW IURP 2UHQEXIN RV RW\K K 19 LoD IR B DVODUFH VA B X VVLD Q

5XVVLDQ 6WDHWWWR OLRMDXYWBGFKLYHQYHQWRU\ ILOHV ,Q 5XVVLDQ

5\FKNRYDLO\ 1RWHWORIHAURFSWDLQ 1LNROD\ BLFKNREWIHS BHHGHWHKULY E X U J ,Q 5XVVLDC

5\FKNR¥RBRJUDSK\ 2UHQEXUJ WKDW ,V '"HWDLOHG 'HVFULSWLRQ RNRXH&RODHHEIX UVHBRERKQY
&RUUHVBPWR REMWKH ,PSHULDO $6WGBRWRUSEXHQFHY ,Q 5XVVLDQ

5\FKNRYBSRJUDSK\ RI WKH 2UHRIBXUJ *R Y} B X R\ IDMNH

6KDVWLQD*LRYDBGL GD 3LDQ GHO &DUSLQHIV 7KH 6WRU\ R1XW R B DRRH RSOV 5OHE RIS RO
:LOOLDP RI 5XEUXN WROWRKFARD VIDXND 3DUWVQ 5XVVLDQ

6LYHUNWWWHUY IURD GEEHMBLUDLSWLRQ RI $00 1DWORDWOLWLHYQRS%XVIVDQ

6R\PRQRYHVEULSIWARI) &DVSLDQ 6HD DQG 5XVVWD @ HRWRIQUXEXWNV RQ ,WQ 5XVVLDQ

6SDVVN\ * | .DULWIKNY RI *UHDW OHGLXBLEQE 6PQ G 6 HRAG HY + ,Q 5XVVLDQ

7ROVWRY 6 3 .KRUH]P {WAK@RIRIDBKIFD 0 IHBIWLRQ LQ 6RYLHW $QFIHRARD ;9,,,

7ROVWRY 6 3 :RUNV Rl WKH .KRUH]P $UFKDHRORJLFDO DQG §AMKIFHMN BRLFUFBHIBGWQ RWQ R
WKH .KRUH]P $UMKDHRWGRQRIDO® SKLF ([SHGLWLRQ 9ROXPH $UFKDHRORJLFDRQDQG (W

+ (GV 6 3 7TROVWRY DQG L : =KGDQNR ORVFRZ 8665t$FDGHBXRVIBFQHQFHY 3XEO

9HOLFKNR 3 ( 'HVEYDSWDR®WH .BQG WKH 5RDG 7KHUH IURP WKH 6DUD\FK\T+)LRUWRUN\RI

.DJDNKVWDQ LQ WKH 5XVViDWK6&MQWKWIRH WKROXPK 9 ,WLQHUDU\ 1RWHV DQG OHPRV F
WK WKEFGY , 9 (URIHHYD DQG % 7 =KBQDHYQ 5R0WPDM\Q

<DQVKLQ $/ *ROGHRQEHUUNY 5XEVLDQ 6FLHQMRMER 7 Ha6HE D BHBY WA BFWHQFHY 3XEOLVKHU

<XGLQ 93 2Q WKH &RQVWUXGW IORE\RROHBW -QUVKH 6\U 'DU\D LQ WKH WK [E .\SFRRQQHFW
SWHPLYKML &KIDPFEN 9 3 <XGLQ DQG 0 .K SWRVHLWRYD SOPDLDQ

=DNKRG®HIDVSLDQ &RUSXV Rl ,QIRUPDWLRQ RQ (DVWHUQ (XURSH* 9RO ERWF RZR DRV R OIGQIR
OLWHUDWXUD 3XEOLVKHU ,Q 5XVVLDQ

=KXNRYVMX®WLD V 5HODWLRQV ZLWK %XNKDUD D QGiDRBIMWURYHD GVKH 3D,OW5 X K VHBIQ+ X QG UH

&LWH 0/$
$]KLJDOL (VD! RQ WKH +LVWRU\ Rl 6WXG\LQJ ORQXPHQWYV Rl JRON&DYVESKDWHFWXRE 'XHQ)
SUBARYLHW 3HULRG SQKWREO WEBHW L G)IRRIP DIMLAQ RQ ORQXPH QVED LKL VK 15 HURARIG WIR |$LUDINR Y
GRYVN\ V ([SHGLWLRG@GSDFH DQG 7LPH = ,Q 5XVVLDQ )L[HG QHWZBURYDGQWHB/ B
B B

d ZZ/dKZz K& ¢

1$9<,1 5866,%1 62&,(7< ,1 772 67+$/) 2) 7+( 7+ && 3/$&( $1' 38%/,& $77,78'(
$OH[H\ $ /HEIKGHY+LVWRU\ $VVRFLDWH 3URIHVVRU DW 6W 3HWHUYVEXWW SWDWRBFEGLRHL"
WDLO DDDHENGWHYBFMHWLPH FRP DDOHEHGHZ#\D UX

$SEVWUIXFHW5 XVVLDQ 1DY\ FUHDWHG E\ 3HWHU , ZDV DQ H[SHQRYMHW D@ W HKDIVMRED LRAY KMKItH!
DPELJXRXV DWWLWXGH WRZDUGYV WKH IOHHW DQG W K HWEDIY DUEDRMAVY YOLHFHHIDQ $W VW K Bl Q
GHVSLWH WKH ULFK KLVWRULRJUDSK\ WKH TXHVWLRQ RVLIDRY W¥XF®R QMKLFRI G H B LRIOWK
,Q WKLV SDSHU XVLQJ VRXUV DQG WH[WXDO DQDO\VLVWMLGN X 8W KRR G RWVRKLLMWW REDEEBI
IRUFHV EQVWWKKDOI Rl WK FF 1XPHURXV HYLGHQFHM BDEH ZLW IS RARWPLHE G HF WRW\LHRI) WA
5XVVLDQV ZHUH VHHLQJ WKH QDYDO IRUFHV Rl WKHLWRIZKHBORRGOWR Y HRASFHER SMHDB W/ [
VLEOH RQH (YHQ LQ WKH UHLJQ RI (OL]DEBWHKUD/QRI &DKHK HIUHIQW | E PWIE BIFRIQJ VWRKH. F
PDQGHUV ZHQW OLJKW RQ QDYDO IRUFH GHYHORSPHQWZ Q@ KHR XEHDU\H F RGOS REDHMDPRA [
PRUH HIIHFWLYHO\ UHSODFHG EOMRBGHHDOS RI® QRWHOLP@HR@HKH VHD IUDQNO\ DQG G
OLNH &DWKHULQH ,, FRQVLGHUHG WKH IOHHW SULPD WIORULY DIHNGR QDI VR FEFH K KVL Y
ODQG SURYLQFBVQD@IGLWKARLWLWUPH DIIDLUV RIWHQ RFFXUUHG IDU QURPOWRKH VRID ID
ORUHRYHU WKLV WUDLQLQJ HVSHFLDOO\ XQGHU 1LFRROBR QF QKWK MMGUTRK R\QDBIOHH L
ZDV LPSRVVLEOH WR DFKLHYH JUHDWHU HIILFLHQF\ LQ QUKI®D BHWHORSPHQW DQG DSS

.H\ZRUG6XVVLDQ VRFLHW\ 1DY\ SXEOLF DWWLWXGH WR 1DY\ 3HWHU WKH *UHDW IRUHLJQ RI

5HIHUHQFHV

$OH[DQGHWDY HIARK WKK5XVVLD D Q@R WK &$IPHMHID3 X E QQ VKMV LD Q

$QRQ\PRXV $ +XQGUHG <HDUV $JR $Q (QJOLVKPDQ V 1RWHW RQRW K HRIXQLN. > QD,WPISGHJ L&ORA
+ XOQRIILFLDO VHFWLRQ ,Q 5XVVLDQ

$SUFKLYH RI &RXQWWORIHMWHQWREXUJ , 1 6NRURNKRGRYTV 7\SRJUDSK\ 3XEOLVKHU YROX
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$UFKLYHV RI 3ULQRMFIRRURBQWYRYVLW\ 7\SRIJUDSK\ 3XEOLVKHU ERRN ,Q 5XVVLDQ
SUHQWKH +LVWRU\ Rl WWHLRXWYHDEH)O0E RI (P\8 HBIRW HOHERQEHU %HUNHQIHOGTV /LWKRJUDSK\ 3)
%HVS\DW\NIRYNMLUIQ 6RXUFHY RQ WKH +LVWRU\ RI 5XVVLD RI WKH )LUYGV # XD UNHEMRD OPVK &H

SHWHUVEXU%BDOXWIMVL D@ RUPDWLRQ &HQWHU %/,7= 3XEOLVKHU ,Q 5XVVLDQ
%RURGNILQWRU\ RI )LQODQG 7LPH RW (GHWHHWKXRU 5 BWWMPH 7\SRJUDSK\ 3XEOLVKHU ,Q !
%ULNQHIRWHMPORQFRZ 7HUUD 3XEQLSXMWMLDQ
%ULWKMK7LAHWHY DERXW WKH 5XVVLDQ )@HHWLD O/ WOR BRYWIX@D \ HE KWWS EODFNV

FRP QHZVLG I ,Q 5XVVLDQ

%XEQRY $' 1DYDO $UW LQDVUKIBXWRWIDY 1BY\ ,Q 5XVVLDQ

&KLFKDJRIR®KHY RI $GPLUDO 3DYHQ @KPHKODRBYQ MWRHOR WU WRULDO %RDUG RI WKH $OPDQD]
3XEOLVKHU ,Q 5XVVLDQ

&ROOHFWLRQ RI (PSHURU 3HWHIH , VWK V$\W M DN UV RWIDD K RBXW HUHREBN YD LGDULQH 7\SRJUDSK\ 3XE(
,Q 5XVVLDQ

&ROOHFWLRQ RI WKH ,PSHULDO 5XVVLDQ +LVWRULFDO 6R BRIV KIRPKPWY B BRI WD G &8 RELDNQ F
&RXBW 3HWHUVEXUJ 7\SRJUDSK\ Rl WKH ,PSHULDO $FDGHP\ Rl 6FLHQFHV 3XEOLVKHU

&ROOHFWLRQ Rl WKH ,PSHULDO 5XVVLDQ +LVWRULFDO 6R RV KIRPKPWY BB RUD WD G 8 REDNQ F
&RXBWHWHUVEXUJ 7\SRJUDSK\ RI WKH ,PSHULDO $FDGHP\ Rl 6FLHQFHV 3XEOLVKHU S

&ROOHFWLRQ RI 5XVVLDQ +LVWRULFDO 6RFLHW\ 9ROXPH V' 'DOGRFDWRLF DR BRGAS RIQ\GHQ F H
SHWHUVEXUK\ RBRXUH PSHULDO $FDGHP\ Rl 6FLHQFHV 3XEOLVKHU SDUW ,Q 5XVVLD

&ROOHFWLRQ RI 5XVVLDQ +LVWRULFDO 6RFLHW\ 9ROXPH V' 'DRGREFDWRLF DR BRGAS RIQ\GHQ F H
BHWHUVEXUJ 7\SRJUDSKD RH RN KH SESHQIFHY 3XEOLVKHU SDUW ,Q 5XVVLDQ

&ROOHFWLRQ RI 5XVVLDQ +LVWRULFDO 6RFLHW\ 9ROXPH V' 'DRGRFDWRLF DR BRGAS RIQ\GHQ F H
BHWHUVEXUJ 7\SRJUDSK\ Rl WKH VPSEQIDK HED GHP\SRIUN LHQRH5XVVLDQ

&URVVEMW* 3BHWHUVEXUJ DQG WKH %ULWLVK 7KH &LW\ WK URKXJBHMWH Y\ERVUR | % U WW L VKX DIDLLQV B)
,Q 5XVVLDQ

'DQLORY6KLSY RI /LQH DQG )V LDMWEDM QUKD BB O IH\D 3XEOLVKHU ,Q 5XVVLDQ

GH &XVVBXQML®D LW 3HWHUVEXUJ .ULJD 3XEOLVKHU ,Q 5XVVLDQ

"XNH Rl /LULD 1RWHV RQ WKH 6WD\ DW 5XVVLDQ ,PSHU KD O @RWEWQIWX W\K 5X ¥V D HVR U R XE R W
RI )RUHLJBEUQJUDG /HQL]GDW #3XEQRVIHWLDQ

*RORYQLQQVWKH 6WDWH RI WKH 564 VEBWHOWEXWI1Q7\SRIJUDSK\ RI WKH 1DYDO OLQLVWU\ 3XEO|

*RQADURYGPLUDO 6HQ\DYLQ %LRIJUDSKLFDO 6NHWFK ZLWK WKOHRVSFRIQIEQAE RHQGOLUDG 'R WQ

GDW 3XEOLVKHU ,Q 5XVVLDQ
*ULJRURYLBAKL S 95HWYL]DQ <HDU LQ (XURSH DQ@® RQHW K HRQXW PIBHCY QBFHRDMLHAEXDY H O ,Q 5XV
.DFKDORYRWHYV Rl WKH 3UQLRYVRBRZ QIFRY\RWKURQRJIUDI 3XEOLVKHU ,Q 5XVVLDOQ

.DOOLVWRY 1 ' )OHHW LQ WKH 5HILVWRU\ (R B WKRIUS RIVFASE®PW BXWO LVKHU ,Q 5XVVLDQ
.DOOLVWRMWYLDQ 1DY\ DQG WKH 7ZHOIWK <HDU )OHHW 5ROH DQG \WE HWIF D$IDRIBRIQY I Q DIDVWILD
RQLF :DUV $FFRUGLQJ WARWS BFHKN N DDEXRMHUMPWDY YV 7\SRIJUDSK\ 3XEOLVKHU ,Q 5XVVL
.DOOLVWRY 1 ' 7KH ,QVWDELOLW\ RI 5XV VA& J&B X IKW/+ I 5 6 RWVLIRIQWR WKH JOHHW
.DOOLVWRY 1 ' 7KH ,QVWDELOLW\ RI 5XV VA& J&B XKW/ LHH 5HQ BWVYRIQDGR WKH JOHHW
.RURENRYSXVO/LDQ 1DY\ LQ WKH BRIYFRZ<HBHQL]IBDW 3XEOLVKHU ,Q 5XVVLDQ
.ULYRSDORNOEBDUVKDO ,YDQ 3DVNHYLFK RQG BKKVVEGDWYVEWRDMRZI\ LQ ,Q 5XVVLDQ
/JHEHGHY$S® SVKH 2ULJLQV RI WKH % GOV NBIAWDB YOBHKWI Rt BXIXW DB XEOLVKHU ,Q 5XVVLDQ
/JHEHGHY $$ 2Q 6RPH Rl )RUHLJQHUVY 2EVHUYDWLRQV LRG5HV®HFWOW R | BISHWIDW R) GHHWHL Q
+ ,Q 5XVVLDQ
/JHEHGHY $, OLOLWDU\ 2SHUDWLRQV LQ WKH %% ODFNVEHIUL @ WK V DIJQZ R WKR ZXQUMEMEL P L U
&KLFKHULQ 3DUWQH BKK BXE/O TVKRHIL W KR JILVVX B X VVLD Q
/LHFKWHQERWQVLD (QWHUV (XURSH (PSUHVV (OL]DEHWK RI 5XVVLHD DQBVWRE DU BRX EDKH BKY W
,Q 5XVVLDQ
/RSDWLQ BDEBWKHGLQH ,, DANA. @ $3HBBRWRQDO &RHUHUYBRBRH QMHKND 3XEOLVKHU ,Q 5XVVLD(
ODWHULDOV IRU +LVWRUSWI| SHW HXWEXDL 1DY\ OLQLVWU\TV 7\SRJUDSK\ 3XEOLVKHU SDU!
ODWHULDOV IRU +LVWRUBR ISWWH BXEXUDQLDYY\WOLQLVWU\IV 7\SRJUDSK\ 3XEOLVKHU SDUW
ODYURGLDK® %LUWK RI 1HQ@LEXMML® /HQLQJUDG 8QLYHUVLW\ 3XEOLVKHU ,Q 5XVVLDQ
OLNKD\OR¥K$ 9LUVW % RXORE VYRR 6ROIWHKXEOLVEXHLDQ ,Q
ORVKQL@RDVW 'HIHQVH IURP $QFLHQW 7LPHV WR GWHSHQWUBEXUSHUI9H @PN LA\ BH \BXBEOEKKHU
OXUDY\RY'®BLQDWLRQ E\ )RXU (SLVRGHV IURP WKH +LVWKRH V YALKS5 KO/ V)L BXE ADLIHKW UL Q W K H Q LEXAW |

OXUDY\RY5&\WVLDQ JOHHW LQ WKH tDU ZYWK ®ZHGKEOLVKHU ,Q 5XVVLDQ
O\WKODHYVIMVEHU WKH *UHDW 7KH #DU LR ) QWO DSRHGUDW BR O\ QEKW KB GBE& LS &W D DHOWIN ) @ B X WY
OLOLWDU\ W\SRJUDSK\ 3XEOLVKHU ,Q 5XVVLDQ

IHEROBMDWLVWLFDO 5HYLHZ RI§WUBHWHOBYERHJIRF 5SXRMLDSK\ Rl )RUHLJQ 7UDGH 'HSDUWPHQW 3

1IHYH]KLQ $ 9 5XVVLDQ )OHHW LQ WORH VADROWIER 6D N >0D Q GQ H & R O,QHFXWLMVR.Q @

1LYH 3 $ 7KH )LO-QVWKRIDURM WKH 5X¥VLDEWSWBMHWHUVEXUJ 3ROLXRQ 3)XEBX\KHU

1LYH $%V6RHGLVK :D4 RI 6W 3HWHUVEXUJ OLOLWDU\ 7\SRJUDSK\ 3XEOLVKHU ,Q 5XVVLI

3DVW DQG 3UHVHQW 6WDTKH RIRVW R I5X® \OICDI@ ][O0 DIQVEL & R P; R W RLEDMD

SHWUXNKLQWWHAX +DUG IRU 8V 7R %XLO G RWGKHD B LIKH WRPKICENGG @ ,Q 5XVVLDQ

SHWUXNKL MY B RI1$QQD ,YDQRYQD )RUPDWLRQ RI 'RPHVWLF 3RO L FAWD QGG WHWUWIEXIUHY RO HW
3XEOLVKHU,Q 5XVVLDQ

3RSRY <POBHW GXULQJ WKH 5HLJQIRIUFQHDPE HMDKK RK GX WD/ NI LJID 3XEOLVKHU ,Q 5XVVLDQ

5XVVLDQ 6WDWH $UFKLYKR@RI WKHQPMQWROMHWLOH  IXQG5XVVIL@YHQWRU\ ILOH .Q

6DYLQNLQ $ ( 'RPQLQ , 9 1PMHIDRYGHIO 7RI BBVVLD 7KH 6SLULWX DA \#HREL WsIXVH NRU\ VBRIV , ®SEOIL)

,Q 5XVVLDQ

BHQ\DYLQ 1 $ 2Q 6KLS DQG *DOOH\ )OHHWV 7KH Q@SLQLR®LRW RIFAHF [5G F{DLNNDHIHDX PL /HIQDW X U
1S "HE KWWS ZZZ YRVWOLW LQIR 7H[W\6 HRWOPH QW BX BW HSG KWP! ,Q 5XVVLDQ

6LGRURYD 0 9 6KFKHEXDWRYHMQGHUHWKH 6XSKH YKV URQ' HSHDSRUPWRARRD OM FWHG ORFRRE QW V
5XVVLDQ &XOWXUDO )RXQGDWLRQ 3XEOLVKHU 5XVVLDQ $UFKLYH 3XEOLVKHU ,Q 5XV\

BRNRORY $ 3 1DYDO ([SHGLWLRQV DJDXQWOHBAHGRQ+1G UR J WDIEXOLFL'GISDAWWP HQW RQ 1DYD
5XVVLDQ

BRORYLHY 6 0 +LVWRU\ RI 5XVVLD VL#Q F HU$ Q/RLQ-BRYW R7Z POV 09 ROEXPLHAK H U YROXPH ,Q 5

6SDVVN\ ,+LVW®RU\ Rl 'RPHVWLF 6KV EXHYGN@RYQBIRHDUH 3XEOLVKHU YROXPH ,Q 5XVV
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6WDQLVODYBNXIVMI@GOLVK 5HODWLRQV DQG 3UREQGHPV ORIVERG L \®666U BRMH®KP\ RI 6 FLHQFHV
,Q 5XVVLDQ

9 ( 5XVVLDQ )OHHW DQG ,WWORIQPAIEB P HQIVRIGRNRNDIE ERURLN >0DULQH+& RO OHFE VB DR Q@D W LR C
,Q 5XVVLDQ

9HVHODIXRWYULHI +LVWRU\ RI WKH 5XVVLDQ 1DY\ )J)URP WKH %HJDRQERZ BQ GD/NQDWIUDE 'H
&RPPL\DWD BRI WKH 6RYLHW 1DY\ 3XEOLVKHU ,Q 5XVVLDQ

9RFNHURGWXVYVLD XQGHU 3ANHHBDWED JHROWGMIRUPIDXPRY DQG $ /LEHUPDQ ORMFRZ 6HU
WLRQ 3XEOL¥KHU,Q 5XVVLDQ

=DNUHYVN\ 1 G6HYDVUWRISRO'RFWRBLUWNRWHERUQLN >0DULQH*&RQQHFWIVRQ @

=D\RQFKNRYVKMH MVWHUQ: :DUSW 3HWHUVEXUJ 3ROLJRQ 3XEOLVKHU YROXPH ,Q 5X\
=HOHQLQD / 9 &RQWRXUV RQ MBI VD \§ WX GIXHRV' R,FV X H $OH[DQGHERV,FRD SRIDXNRD 3XEG LW
+ ,Q 5XVVLDQ

&LWH 0/$
/JHEHGHY $ $ 1DY\ LQ 5XVVLD QW RBIOHVRI MKW K HV K WK 3 CBISIH 1D @BHB XIEOLF $MWW LW X G F
,Q 5XVVLDQ )L[HG QHWZRURY DB\GS BB

,1',9,'8%/ 75%$,76 2) 7+( 5866,$1 *8$5'6 ,1)$175< 81,76 ,1 ($5/< 7+ &(1785<
$QGUH\ $ 6PBHQRY+LVSARWRFLDWH 30RRIFR/E BUWAKWWHFWXUDO ,Q\2W& W XKWHW SW D W HF$ED B Ui P \
WDLO DIVPUHQRS®MHWLPH FRP DQGUH\ VWLHO#\DQGH[ UX

SEVWUTKRMR X JKRXW WKHMVIKLYWRWB\ *XDUG /* UHJLPHQWY VKRZHG JUHDW P D UWXIMD D QX IVKLHV L
PRVW HIILFLHQW XQLWV RI 5XVVLDQ $UP\ LQ ::, 7RJHWKWSIL @ LW KWHR] FPHDENBARIY YUt > BNRRAL Gk
YL.GXDO IHDWXUHV RI WKH 5XVVLDQ *XDUG LQIDQWU\ X@EW WY A\QVHBIERAWVWAMKG K/HDQM XD D
XQLWIV VSLULW DQG WKHLU FRPEDW DQG PLOLWDU\ DHRWQY L FAMHOGE VU @ H  Q/IEKUBHDQWY X bi\
HUDO KLVWRULFDO DSSURDFKHV LQFOXGLQJ KLVWRMRFIXD WE AR QN U YRG-ERRY. BD QUG B
WDU\ SXEOLFLVWY KLVWRULHV RI WK H. RXQDREWHU DDA \ %XV MG/ P@ G WS X,ERD F N/ @ KRIZRD |
VLDQ *XDUG LQIDQWU\ XQLWYV LQ HDUO\ WK FHQWXU\HGRYRK R\OLAIQQ SMHAU WEEDDARVIU RIQ M
RIILFHUVKLS DQG EG\WRHZHQ BODNNWUEXXW DOVR VSHFLDO IHDWXUHV LQ X@IFIRWRDHEGXLS
LQIDQWU\ XQLW 7KXV /* 3BDYORYVN\ DQG .LQJ J)UHGHULFNQ LWOHLIDHFZ , R QWSDWHD SHiY MLEVE
HMVKEBNO DUPVY EXW pVKRUW JXDUGYT 7KLV WUDGLWLRQ ZDN\ \BIE FBMP RBINQRHENTHER D WV
LPHQWY FRYHUHG WKH UHWUHDW RI 5XVVLDQ DUP\ UH SKEDA QY WDKGQIRN V& EPONRMDR W HIH C
/* -DHJHU DQG )LQODQG 5HIJLPHQWY VLQFH WKH\ ZHUH RXEIOW LR DQWA5RABH/ $%KDEGOVE F
ZDV GLVWLQFW LQ TXLFN WLPH LW PDUFKHG SDSWULBLDXMKHDL QWIWE BGTRWLPH JU D MW R
WUDRUGLQDU\ OLJKWQHVV 7KHUHIRUH WKHVH LQIDQW WUFKIL\YY 28 G HR R GPURHEORQIHH R
RWKHU LQIDQWU\ 9ROLQVN\ /* 5HJH RRQ W WWK M SIHHFLLDPOH G\ G2OM Q RW DB GLVFLSOLQH
HQG RI WKH WKLUG \HDU RI ::, ,Q WXUQ WKH GXALW |WRKDHD BK R*SOHJR P @ VWD O DIG i FIRHP -
SDQWYV RI UHJLPHOQVSYVDHYHUX®MWM QLARQFOXGH WKHVH IHDWXUHV ZHUHQPADEOH IRXQGI

H\ZRUSYDUGV LQIDQWU\ /LIH *XDUG UHJLPHQWY PLOLWDUUWUDRZMLR@\QNRQ 5 MEDUIREEY K QQ I

PLOLWDU\ GLVFLSOLQH PLOLWDU\ FRXUWHV\ XQLW LQWHJULW\ LPSHULDOLW\ :RUOG :DU

5HIHUHQFHV

$GDPRYLFX WKH 8QLDRYPY ,Q 5XVVLDQ
$GDPRYLFKIUBWHQ XO 7RZDUGYV WK $QQLYHUVDU\ RI WKHXQ .H[XRWP/ 5HILPH@WXVVLDQ
$GDPRYLFK % 9 % 9 $GDPRYLFK WR %DUR® G BBQGOR®WBORIQVBUJHQWEXUJ QR ,Q 5.

$QGROHQNR 6 6XY RWLROL W/HIL\P HIMW 2EFEX UURQFHQ 5XVVLDQ

$QRQ\PRXV J/LIH RLIHRIGEIVAEQ 'LIIHUHQW &RXQWULHV3HE QB NORLHKS\Y & +BIRG /&RNME N@EW VLD Q

$UDPLOHYQ ®BBRNH RI :DU OHPRLUV R DORR/GRQ@W.KHFKNRYORLBRHH 3XE ,Q 5XVVLDQ

$VVRFLDWLRQ Rl WRH\WWROR® RR @ D@QMMD >GAXDIRDOIE@ RI 9RO\QMNEXVVLDQ

$XH &K $ *XDUGWBQLOMDAD@DVW 26HFXUUHQFH ,Q 5XVVLDQ

$]DQFKHYVNLVOWR U\ RI WKH 3UHREWRMARZV N\ 5HJQPHQWLDQ

%HNPDDKS *HUPDQV DERXW3HPUXHDQ $UPQ 5XVVLDQ

%HUWHQVRQ 9 % )RU 7KLUW\ <HPDYORHDONVIR | 20HPRY ZTHPH ODWHULDRYVIRWSW KIHP HIQWW R U\

+ ,Q 5XVVLDQ

%RJGDQRWLFHKULDO )DPLEQVWRRWLE BW (BUIMHUVEXUJ ,Q 5XVVLDQ

&KL]JKRY 31 7KH $UWLOOHU\ 'HIHQVH RI :DUVDZ QIQW D U\L RDVINH RERE WK HQ RIG X ¥ WLRDQ

&KULVW ,% %00OH®/'LQ RI WKH 8QLRQ RI ORVFRZ *XDEGWEBDLPHQW

'DQLOFKHQNR 3 7KH 2ULJLQDO -XELOHH 7RZDUGV WKH  $XWILQ QL WH URV D, PRHIE IDIROKWA NYRLULD VAR
+LVWRU\ RI /* []JPD\OR¥ONIDEHIGURPHQW: QR 5XVVLDQ

J)DGHHY7K1$ $UPHG )RUFHORRFEBXVVLD ,Q 5XVVLDQ

JRPLQ % %H\RQG WKHLOXRNDKLG BYWRWLFDO +H U® OB/

JRPLQ % 9 7RZDUGY WKH WK $QQLYHUVDU\ RPD\VRIRDRNMN\ 36 BMQUMOW IRU WKH\ +LVWR U\
ORYVN\ 5HJLPHQW ,Q 5XVVLDQ

JURP /HWWHUV WHRVW QR N GrLRADR Q BR/@\ QANO IRD/QIED R | ,Q 5XVVLDQ

*HUXD $ 9 OHPRLUV RI WKH 58HVRMHQW %R PPQWGH UAAXDIRDYIE RIEIRM GXNVLDQ

*HUXD $ 9 OHPRLUV RI WKH 58HVRMHQW &R P PQWHRAD GRANOIRDYIE R I+ ,Q 5XVVLDQ

*HUXD $ 9 OHPRLUV RI WKH 58HVRMHQW ZRPPQWGH UAAXBDIRDWI@ RI 9RO\QMNEXVVLDQ

*HUXD @HPRULHV RISMULWH 7DQDLV 3REINAHKHU ,Q 5XVVLDQ

*XOHYL#FKVHRU\ RI WKH /* )LQODQG3DHIMPHQW6EW 3HWHUVEXUJ ,Q 5XVVLDQ

*XOHYL#FKWHRU\ RI WKH /* )LQODQG3DHIWPHQWW 3HWHUVEXUJ ,Q 5XVVLDQ

+IWRULFDO &RPPLVVLRQ DW 3WKHH K)OR B & M D5 ¥ ¥ R B IGD & HRIBNEV V L D Q

,Q 2UGHU RI )DFH DQG5RG2Q0HU RRBORAG@ ,Q 5XVVLDQ

.DUWVRIWWRULFDO 6 NHWFK RI WKH /* 91D QRMSH LA D® VO D O HR/GVW PRHPWUHVMVERX U J ,Q 5XVVL
.KRGQHY ' *XDUGORGL@WWYN\ 9HVWQLN >90DGLPLUYNXMVUDQG @

.KRGQHY ' 0\ )LUVW &RPSDQ\ &RPPDQGHU )L Q@OMHIPGRXIRIRSD 3D U Lo Ki R K QRQ 5XVVLDQ
.KRGQHY ' 2IILFH) ®%DGHIRDYSFOULV@ 'HF QRO 5XVVLDQ

.KRGQHY ' 2IILFHU 3HUVRQQHO RI WKH /*9L\Q\WR QIGFb 1 DBBINHIRBEED ULV @ "HF Q

,Q 5XVVLDQ
.KRGQHY ' 6DFUHG OHPRU\ RIL2XWDGBINVIEBKHIV@ 'HF QR5XVVLDQ
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.KRGQHY ' 7KH)+{RODMMIRDEED ULV @ 'BR ,Q 5XVVLDQ

.KRGQHY ' 7R 9RORPHKMHYRBQIHVWQLN YRO\QWVD >OAXOIRDUYIE RI 9IRQ\GXMVLDQ
.KRGQHY ' 7R OROHQNBIYG = 9HVWQLN YRO\QWVD >OAXIXTHMDI@ RI IR@\GXMVLDQ
.RURVWRYHWREUD |KHOVYRBQG * 6W 3HWHUVEXUJ ,Q 5XVVLDQ

.RJORY 6 %DWWOHV RI WKH /* ,]JPDVORYVN\ 5HJLPHQW]P®GORL W MY Q LLFOGBIHIR P LIFRHY RV K H$ X 11 X VI\R
RI /* ,]JPD\ORYVN\ 5HJLPHQW 5XVVLDQ
LUHVWRY¥MWWRU\ Rl +HU ,PSHULDO +LJKQHVV *UDQG 'XFKHVV 0DULD $OH[DQEWRIOWHY WK

EXUJ ,Q 5XVVLDQ
XOLNRY 9 <0DH REDWMKH 6 WRNKLGLANLYRO\QWVD >M4AXOIRDQIE Rl IRQ\GXMVLDQ
/DPSH $ *HQHUDO 30% O/IHFERNJW \2N\F X U UBIQ F H ,Q 5XVVLDQ
/* ORVFRZ SHJLPHQW: 1RRY 3DULV 'Q 5XVVLDQ
/* 9RO\QVN\ 5HIJLPHQW 21ILFHUVY 6RFLHWHYWEHIN QR O\ G WBH 6 %IXIOEBO@ Q RI 9ROFRVNLDQ
ODNDURYOXX6HUYLFH LQ WKH 20G 3XDH 7 LP HYWXH® ROUSLUHV ,Q 5XVVLDQ

ODV\DQRY / 'HDWK RI WKH 8UD @ R\WRWO/MIN ¥ VARMVE O\(MYBXVVLDQ

OLNKDLO $OHNVHHWYHVMVIDLWKNDRFD OHUJDUGVNRL VHPL >% X®MWHWLQ RISWKWRRERYDOU\ *XDUGV )|

1DJDHY 1 9 /* QG 5L40H QD WWDIDOAMNRNYHOVNN 5LI0OH 5HGXPHQWIH(\D\WOG 6 IRU YWLKH 2NR 7VDU DQG
WKH 3HULRG IURP WKH -DSDQHVH WR WKH :RUOG :DUV )UHAPRWDBIE' DHP RIURWP RV KW KOHH PRIDJWU W

WKH *XDUGV7RIOOH®E Q ERRN 5XVVLDQ

1IDVKFKRNLQ 6 $ 1RWHV RI 6HUJH\ 1IDVKFKRNLQ OHPRLURDRER¥VNPDACRGHND BHBHP HOQ VB UI
+LVWRU\ RI /* | BRH\CPRIMQAWN \ ,Q 5XVVLDQ

2UORY $9 $'LDU\* -XQ ::, RI % LQ WKH 'LDULHV DQG OHPRLUV Rl WKHORMFRIZDQ ,PSH!
52663(1 3XEOLVKHU ,Q 5XVVLDQ

2UORWYD\ RQ WKH +LWRIDHGULFK :LOKHOP ,,, TV 6W 3HWHUYVBXW J3 HWHIDEXH 5HJLP HR BX VV

2UORY3PYORYVN\ DQG &DWKHULQH V *UHQDGLHUV DQG /* 6\WUYBWHUVE X QISXVMIFHDW +LVWR

3DUNKRPHQNRRUIEFHBXERI WKH ,PSHULDO *XDUG 3DJH IURP /LIGL & LWIXW\ /3D R EB®@ UKIHHDMANH

,Q 5XVVLDQ

3HVWHU]KHWMPRILOV Rl &RPPDQGHU RI WKH (PSHURU $I@HD[®IQHEH B I8, RMFHRE W KON IVQ G N K D6QR O UK H G
+RXVH RI 5XVVLDQ $EURDG 3XEOLVKHU ,Q 5XVVLDQ

SHWULFKHQNR * , )JURP WKH OHWWHU RI * , 3HWULBKN@QR N6RRIOD QW RD/ SV {IBLORRADKE HRY PR 194

,Q 5XVVLDQ
BRWRWVN\ $ 9 7KHOOLWDUDGBVW 2FFMUUHQFHQ 5XVVLDQ

3RWRWAMNAWBR U\ RI WKH *X6DM GAVH BUHW IVE @ H U\ ,Q 5XVVLDOQ
5HGNLQ $ B3LFWXUHV RI WKH YORNNINO* XD HER X BIK®R HHOUND\ LQ WK HO LIOQWBW\3DM\DWHR FFXUUH Q|
-X0 ,Q 5XVVLDOQ

5\DELNRY 3 <HDU RI WKH /LIH *XDUG LY QIODINIXRBETOPHYE 20B8PRUUV -XOQQ 5XVQRDQ

BKYHWVRY $ 2Q WKH 0LOLWNUHQIDGAH RV W KW KL$SBINIYHEW D U\ RIKW KeHi Q*WW\H Q D G B VBH.IOLP HQW

6PHUGRY 91 20QLIROKDYMY 5HSRUW WR WKH +RPH /* 9SRHOQQ V/N Y H H JURHPQUWKBIERKB\R UV R1 *H
GLPLU 6PHUGRY OBV®MLN YRO\QWVD >O4AXOIRDYE RI 9RO\@EBXVVLDQ

6PLUQRY $ 7KH +RXVIRIK\LWEKNH 3DUDJRQ /* 9RO\QVN\ 5HJL P HIRMD Of A RW HVEKMIGEREIMF WRIP W % H F
oDQG@ ,Q 5XVVLDQ

BWDWH $UFKLYHV RI WKHXRXV ¥ LIDEY HOGHRAD\W L RIGQD H V ,Q 5XVVLDQ

BWHSDQRY $ 7KH 7VDYHW\WIRENH QN CR]PK R MMWQYIHNFROOYRH\@L Q RI WKH 8QLRQ RI :DU 3DUWLFLSDQ

,Q 5XVVLDQ

6YHFKZRH $UWSRIDLQVKLS DFFRUGLQJ WR WKORYBSRD DHIEF FHRIL (W RE *RVL]GDW 3XEOLVKHU

7KH +LVWRUVRU /5SHDHPHQW IRU D +XQG&\W G3+HDHUNEX U J ,Q 5XVVLDQ

7ZUXEHWVNRY 9 1RWHV RI WKEXIXtHDUWDHW OHP& WIXHAWLDQ

9RQ %DVHGRZ + 7UDYHO ,PSUHVVLRQVI@DERX N 54 KM LDXQ/ \$ UP Q-+ D BBWHD WIKRVFRZ 9RHQL]GDW
3XEOLVKHU ,Q 5XVVLDQ

9RQ %UHW]HO $H QHHIMNXONEMWDQGHU 5RPDQRYLFK 'UH|®P\WHDRY DR\IW 2O GAR THBKHRBWHULDOV |
/* JPDVORYVN\ 5HJLPHQWQ 5XVVLDQ

=XERY <K 93UHREUD]KHQVN\ 5HJLPHQW 'XUL®@J WKRUHWKEW ZDWKRD 5HJLPHQW RI *UDQGID!
JUDQGIDOWRVARYZ ),9 3XEOLVKHU ,Q 5XVVLDQ

=YHILQWBRM. IRBPV Rl WKHLEXVVLDRVFWR\SWLRQ 'UDFDQUY 'LDIUQFBKVVLDQ

&LWH 0/$
6PLUQRY ,RGEYLGXDWRHBXWVLOIQ *XDUGV ,QIDQWU\ 8GDWN DQ GDUEH WK &HQWXU\
,Q 5XVVLDQ )L[HG QHW ZBWNR DEE/WE B BB

&8672',$16 2)7,0( $5&+,9(086(80 /,%585<

+286( 2) 5866,%$1 */25< ,1 3$5,6
$QDWRO\ , $JD3RQAY +LIWMRRHBVRRWKHUQ )HGHUDO 8QLYHIBE,W\KVBRGWRYR ROLGRRU J
: WDLO DIIDIWROAREBPMHWLPH FRPD IRQERWRDQGH[ UX

$EVW WBSEWLWXDO DGV RYQRAXW KGIULWDIH RI WKH | RQX \&\RMVD FX'D WX WH. J Q QIG FLDD WVSBIUW RDW V
IRU 5XVVLDQV 7KH KLVWRU\ RI WKH OXVHXP RI +LV 0D M H& W\ \P L IO IH\W XKW EHRERARFE RN 5 H J
VLDQ (PSLWHWRK FIVKDQG F DDXIEDMNHOF WQRMRVWKKI GLVFLSOLQHY DV VWXGLHV LQ PLOLWDU\ X
RQV KHUDOGU\ DQG JHQHDORJ\ $V WR WKH VXEMHFR/I PDW \WB M HRIWBWKUE\R \DRUIMKINFUS HJ L W
PHQW LQ WHKH EROMMHJWKRVWRU\ Rl 'RQ &RVVDFNW HVSNEDDF&UGRRIORY KALYQCD SI5W R D FK
FRPSDUDWLYH DQDO\VLV UMNFRQNWIUNWF \DIOCH KLNWIRRIE¥DO FRQVLGHU WKH EDFNJURXQG |
SWHIUYDWLR Q 5HY RIOXWMWML BEPW\ \HDUV DQG GXULQJ PRVW GLIILFXOW RRR\&RWUDE SV 6H) LW
ELD )UDQFH %\ WKH HDUO\ ZKHQ DFFRUGLQJ WRIH &R VWWIHHNQBWY ZOBMG VYW \G\H GGILE W R
VHSDUDWH GLYLVLRQV DQ DUFKLYH Rl WKH &KDQFHOOHWL ® IOMDKWH / LI GNDABGRAD $IRINGE X FIN
DW WKH SODFH Rl SHUPDQHQW GHSOR\PHQW RI WK BHHULLAPHH@W DIOQ FA XLLFFHUHW  $ V K H P EDAAF
RQO\ OHJLVODWLYH DQG UHFRUG NHHSLQJ GRFXPHQWYV BXWUBVVR RVWHRODH FRBIHQVIRO 0
ZHDSRQV DQG PLOLWDU\ WURSKLHV LDOW K HE H D QP FHROOHF W XDVGIZ Y WR UH WKW PWKH VDPH \
IRUPHG B6RRQ WKH FROOHFWLRQ WXUQHG LQWR WKH ONMKH HK\W R\ B R W RHREAFRIDAL'GRIQW D L
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ZKHUH WKH 5HIJLPHQW Z®\DV Q@G XULQ@VWHKH HYDFXDWLRQ IURP &ULPHD DQG ZDQGHULC
SUHVHUYDWLRQ RI UHJLPHQWDO UHOLFV $OWKRXJK DV WD QH G FDQGRY R i \PRRVZDIISY R F
HG LQ D VXEXWE RHUH WKH PXVHXP H[SRVLWLRQ ZDV IRUPHG D Q GHP &RWXVLDHGN BV KV IQHNIMU
WLYHV DQG UHSUHVHQWDWLYHV RI WKH HPLJUDQW FBRPKOQRMAX VY LEKQ W K@HE B[ SD L (
WLRQ RI UHJLPHQWDO FROOHFWLRQV GXULQJ WKH &LWK® /D IH DXQ0EU GHL BIRWOWDIFNPRIP OF;
HVWDEOLVKLQJ $VVRFLDWLRQ Rl WKH /LIHIXDUGV &RVWS BNLB HYIFXHTBWP K HORU ER ODW |
VSUD\LQJ DQG GHDWK FRQWULEXWHG WR WKH FRQVRGHLYGD WKR @/ DIFZK X IFD ORI MK WXV
WR WKH UHYLYDO DQG DPDOJDPDWLRQ RI EBRIXGE DD [ BX'Y VALDRP XFILOVG | L@ KRQAD DD

.H\ZRUGMV ODMHVW\ V /LIH *XDUGV &RVVDFN 5HJLPHQW FROOHFWLUR/QURIOWURYL®KQMRIOER X V!

VDFNV OIPHQXIDWEPLJUDWLRQ &RUVI/ONW REWRDG'RQ

5HIHUHQFHV

$QGUHHY 53 RUFHBGKLQHJIXQ 7HDP RI WKH +LV ODMHVWBW /B HWHUWWEXW & R6/YD FIN 5 FXEFHQK H U

"HQLNLQV¥D\V RQ WKH 5XV3OWIQ/ 7TURXEGMXYH ,Q 5XVVLDQ

*RURNKEXVWWLDQ ,PSHUIDRYRAZY DOKALPD\D NQLJD 3XEOLVKHU ,Q 5XVVLDQ
*RURNKEXVWWLDQ ,PSHUORDPRADIHEWDU 3XEOLVKHU ,Q 5XVVLDQ
*RURNKRKH *UHDW 5XV3DIQ M [ RIEXHE 6 ,Q 5XV@LHDG @RKG L

*UHNRY . 0 1RYRFKHURDUWFK )HEBRDWKHYLNV LQ &DSLWDO RI WKH 'RQ &R \VWDPFEE HMRIVQVR )
OXVHXP RI WKH /LIH *XDUGHN &R VDFN 5H 5XRNQWQ

*UHNRY 9 %UDQFK RI WKH OXVHXP LQ %UXVVHOV DQG 3D ULW HOWD QFKD QRN Kl \&RFD OLQUXHV |
JUDQFH L@ REDOHWLQ Rl WKH OXVHXP Rl WKIBSULID *XDUG @RBXVDENGHJILPHQW

KUHMKEKWVNLWWR U\ Rl +LV ODMHVW\ V /LIHG6AXD8HW HLRABKIURIN 5HJLPIGWVVLDQ

.RQVWDQWLQRY 3 ) OXVHXP RI +LV 0DMHVWA\K 8 RV LW RULHE VR& RNX\DIMPNU DHDI DRIQIWHQ WV D Q G
VLBDQ FUDBR OXVHXP RI 5XVVLDQ &XOWXUH LQ 6DQQ)BRQ¥LNEGR 3XEOLVKHU

.RUOLDMRYWDQG ([R G BIDIX WV &b E6%

.RUO\DNRY $ *BRX\RWIKRY {SHGLWLRQDU\ &RUSV LQ )UDMWFIHVD W FKHVVDOROXMYLDQ DQG LQ )L

. XODNRY 2 6DV IODWHVAXDYGVIERVVDFRRBHRQPHQWD]DFK\ 6WDQ 3XEOLVKHU ,Q 5XVV

. XODNRY 2 6DU\FKHY 0 9RURQWYRMUVDFRYYHRRURK $]KP VEDNDBDKIXEOLVKHU ,Q 5XVVL

1RPLNRVRY 1 9 *URXS RI &RN@DIFN ¥ X I RIRAXDDIENY $EURDGOMDEKK 6RILD +HDGTXDUWHU RI
&RUSV 3XEOLVKHU,Q 5XVVLDQ

21ILFHUV Rl WKH +LVUW®WM &R WY D/FMNIBHIRBH@WWKH +LV ODMHVW\ V /6VWH SXDVWHUNERVYDFEN 5HQ LS

2SULWAMY DDMHVWWDVGVIBRVVDEQ §HDIPHRMWSHYROXWLRQ 3QGL&L YL CG6LDLO VN, @XEOULWKHY

2SULWV , 1*HQEMBO &RVVDRNRWVYQFNM ®EHRDGODDBERK 6RILD +HDGTXDUWHU RI WKH 'RQ

,Q 5XVVLDQ
2SULWXVHXP Rl WKH /HLE &RVVDFN 5HJLP H®@®WHRIRAL R |, BEMML DX G DLMHE VARUW K H
3DXO , Rl 5XVVLD +LV ,PSHULDO ODMHVWAXW 2D G HRREYQLOGFRIQ Vi GLHAH@W W®&HVKHHEDPH *UR]

*XDUGV" GDWHG &RRYOHWH /DZV RI WKEVWXBMVERUPSLUHFROOHFWLRQ , YROXPH DU
3RJGHHY . 5 7KH 5DLG RI WHMGHEWLWRRTRXFENP Rl WKH /LSISUKOUGYV &RVYOFWLBIRILPHQW
=KXPHQNRLWH $UP\ 3RUWUDLMWYVR: 5X VLD 2 RIBFH 6 ,Q (QJOLVK LQ JUHQFK DQG LQ 5

&LWH 0/%
$IJDIRQQRY+RXVH RI 5XVVLDQ 6SREH LIQBDULPAH ,Q 5XVVLDQ )L[HG QHWZRUN DG
SURYUBVWB BBB

/\W /K Zh/\/\

+(6<&+%$60 ,1 7+( +,6725< 2) &+5,67,%$1,7< ,1 5866,% 3357 ,,

6HUJHUBIKQLNR3KLO +LVWRU\ RI 3BKLORVRSK\ 3YQRUMNM YV R UW BHRVECRBRV DUU HRQ GYKMER U\ RI 3|

SK\25&," KWWSV RUFLG RUJ HPDLMHUDQL]KQLNREYDHMHWLBH]KQPNRYV#PDLO UX

$EVWURFPMWKH HSRFK RI SHUVRQDO DQG VRFLDO GHJUD GIDMRIRYS LUQW VAKQ ¥ B VDLSSGVDRIGHE ROQV MV
%& DQG FODVVLF H[DPSOHV RI SKLORVRSKLFDO WKRXJKW+B@F KRRVP GVRKBAW|EQRR Y H RR
DQG JUHZ ULSH LQ ROG PRQNYTV FHO@WX HREWAYE XU LLQI WIKKHH | RXQJGRFS HIDI@IHFD\W K BIg PRU 5 X V
PDLQHG WKH EDVLV DQG HVVHQMHO RS MMKHWS R W-KHW \FE K/ AWK FVRVRIQY GD. W X B @ HIQW  RCKW W H U
Rl P\ DUWLFOH SWKARVRISKWN RDNGFIKDVMWR WIRRPOUFH DQG WH[WXDO DQDO\VLY KLWWRULFD
QHXWLFV SUHPAQWDWLRWKH FXOWKDV P D GE \P\H@WDD WIRK WHPW \R IR | FRRM VYR QMRUWLBRQ
IROORZHUV RI -RVHSK RI 9BORNRQBWY RRVVHFQHWHENVSVLIFP O WK @G SXWH. TFQ 6 PG/ R G
5XVVLDQ (PSLIxWHBD RO\ WKK FF 6W 1LOXV RI 6RUD ZDV RQH RWR/ K/IRFLDOW ARR LDVE\S MLAHE
D SDUDGR[LFDO IHDWXUH RI 5XVVLDQ KHV\FKDVP ZDV XKD WRIQNG \FZIKRIENWW R - BRKIID) HWORF
RSSRVHG ERWK WKH LGHDV DQG SUD FSMILA 8 | RAHVR BKD R © \§ RYMZ YV & ¥ WIABHRY KGR B S K L W |
IHDWXUHV RI WKH 5XVVLDQ PHQWDOLW\ ZHUH ILQDOONKREBPHGE Q1 G D& WRHRWHERM® W R L
SROLWLFDO LVVXHVWLRE® BRBMLYHWMWHRIX WHKDHOFRPSUHKHQVLRQ RI SKLORMRBKI ADO WSHIHR B0
WKH GHSWK RI KLVWRULFDO YLVLRQ RI WKH ZRUOG RW&B G HREUYNAY QLM QBMRIH BEREQY K H C
WKH GHVLUH WR FRPSUHKHQG WKH LUUHFRQFLODEOH \GNDXHRWL E H WRIWHD/QGIRIG @R G H
YHDOHG 6LQFH 5XVVLDQ FXOWXUH ZDV VWLOO JXLGHG EWWKHHYWXUEHV RRXERRWRKHW
"HVW WKH FRPELQDWLRQ RI WKHVH IDFWRUV OHG WR DQWXRS S RDQHX IWQ/YRHEHR @ R M@ B ROMH
VRFLHW\ LQ WKH WK FHQWXU\ ZKLFKVOWDG KR RVWKH-BREVQD @ VF® LR/IPW EWVH ODRNHRU V
5XVVLDQ HOLWLVW FXOWXUH DQG WKH UHIRUP RI 3HW3XV VLD Q G/ RFUGRNMEOWHS D@L WR R
S3WWHU V UHIRUPV \QLI® IQRMD EWWXEBHADJH WR +HV\FKDVP DQG LQ WKH ODWBPRWEK WRB H|
5XVVLDQ VSLULWXDO HOGHUV LQ WKH ORQDVWHU\ RR Q8 WU QIX VN.IUDEYD AfVDREKILWHE D GF
ZRUNV RI 60DYRSKLOHY DQG ZULWHUV VXFEKFBQFRIXE M EAWMHYE HBIOD.0 B WR VB RAHKYLVAK
WUDGLWLRQ HYHQ LQ WKH 3HWULQH HUD KDV QRW \GIGV VRK H UWRHR/AWHRIFOWAN GIR/RAR W K DR P
QRW WKHDWULFDO UHOLJLRWLWD ®RIDWRKHFRRB/KXUQ G XNOALLWK) ERWMWKH HVVHQWLDO UHWI

.H\ZRUEGNV\FKBPR'WHSKQW®&RWVHVVRUV 5XVVLDQ 6FKLVP BXWWLDE MBWHOWX DIDQMOVGEIBUVKLS

S5HIHUHQFHYV

$QGHUVRQ 5 % O\WKLPDW KMHIOLRBWAR @ V5 ROGLAD R XN YHDIFHKZ Q 3V

&KHWYHBULNRY WKH +LVWRU\ RI 5XV3X\U Q9RI IHJ LAKRD IR0 GRIRLKAHYV 3XEOLVKHY5XVVLDQ

&KLVW\DNRNADPDD WIXQMGXVVLD 3KLORVRSKLFDO DQG $QUWKQRSMORD QFED ORMFRG L WA ERMY 6 W D W

OLVKHU ,Q 5XVVLDQ
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&\SULDQ .HUQ $96KMKDRERORAINHRI 6W GRWARD\ 3DORPOVN 3XEOLVKHU ,Q 5XVVLDQ
"RVWWRMY) @RPSOHWH /HQMWQLQUNVG 1DXND $3XEOMRKKMRIHY,Q 5XVVLDQ

YJHGRWRY * 3 3HVRHRID OHKAHWHIG BWMARZQ WP 6DP 3XEOLVKHU , Q YSRKO/WR. B Q

JHGRWRY * 3 5XVVL DDV GUHH/RREVEXSMIWMHUVEXUJ 6RSKL\D 3XBEOLVKGIBXVVLIXQROXPH
JORUHQVNKS RUWKRERB®PHFWHGRWVERZ QU\WO 3XEOLVKHU =+ YR X PWL D Q

YORURYVKH*3DWKV RI 5XV\IRBRZ7KBERWRWMXWH RI 5XVVLDQ &LYLOL]DWLRQ 3XEOLVKHU ,Q 5

JUDQN 6 / 5XVVLDGOSIRILMGYILGIZXQGDP HRWPRA BEHGRKEOWND 3XEOLEKHKWYVLDQ

*DYUVXVKLQ 1 . 35XVVLDQ 3KLORYVR SKHIF DG B QRLSKRRAF B EHJ BIZXRIMEN YD 3XEOL VKHY 5XVVLDQ
*ULOODHUW 1 'RVWRHYVNLM V 3RUWUDLW RI D 33XUHW @& M BRDAKIDLY WIVDHU D (FXIRMY R1 1LO 6R
*URPRY 01 .R]®RWVLDIBQ 3KLORVRS Kt FADKO FIARRRIKREWORWHKR Z 6WDWH 8QLYHUVLW\ 3XEOLVKHU

-RKQ $FRQRPWYHWKBERRW%\]DQWRMFRZ5XKULDPWLDQVND\D OLWHUDWXUD 3XEOLVKHU . Q
.DDPJLQ 1 0 OHPRLU RQ $QFLHQ@W BQBELGRGHD Q G XDREAED 5KUYQDL P\VO 3XEOLPKIXWVLDQ

/RVHY @VVD\V RQ &ODVVLFDO 6\PERRVYFRZD Q G/ 0\ BXRMIRIK H U ,Q 5XVVLDQ
ODQW]DULKIHV'HLILFDWLROHRWIIRRG 1HZ <RUN 6W 90DGLPLU V 6HPLQDU\ 3UHVYV

OH\HQGRUII , $ERXW WKH %\]DQWLQH +HV\FKDVP DQG ,WV RIR@Y W& UWDK (X BNRG RDRENBKIHQ G + L V

LQJV RI WKH 'HSBYWPHDW/RBWMBUQWXLEH 1DXND 3XEOLVKHU ,Q S5NROMNDI
OH\HQGRHLWWRU\ Rl WKH &KXUFK DQG (DVRWHFRZ &K'ULSWEDIQVEWWLFLVP,Q 5XVVLDQ
3DHWWLULWXDO (OGHUV &K DEMX WWIDD QR QG WHIGEHRVMALRRIQV KB U Q ,00LQRLYV 8QLYHUVLW\ 3UHVV
BUHVWHO ' . )DWKHU =RVLPD DQG WKH (DVRMWRHYWWKRBERXG+HV\FKEVBHUUBGLWLRQ
3XVKNL@RSO®OHFWHGIRVIPRZQIXGH]KBYWMHQQRUD 3XEOLVKHU YROXPH ,Q 5XVVLDQ
6WUXKWH 7KH O\WWHU\ RI2UNMWKRIGIRVP D Q BR&X AW XEMNVVN\ SXW 3XEOLVEBXVVLDQ
9DVLO\ .ULYLVKHLQ $UFKELVKRS 32KRRKRFGIRF B Sk LR WNAD|® G\UDRBYLIRIURE 6W $OHUDQGHU 1HY
KRRG 3XEOLVKHU ,Q 5XVVLDQ
=DLWVH&RBQHFWHGROKWHQJV¥RO\ 5XVC 7KH ERRRWRRBSENVWNXD\® NRVWD 3XEOLVKHU Q!

&LWH 0/%
IL]JKNMRY 6 $ +HV\FKDVP LQ WKH +LVWRU\ RS ZKH IDQWEL DQRM\ EQ 5XQVEDV\BIDIUW| JL[HG QH
ZRUN DGGUHVSURYUBVVB BBB

"zD K> K& WK W W ZAKEMU

1,)( $1' &5($7,9,7< 2) $+#$=$/, (;3(5,(1&( 2) 3+,/2623+,&$/ &2035(+(16,21

3$57 , $/+$=$/, $66(660(176 2) &217(0325$5,(6 $1' T*+$=9$/,$1$- 27+ (1 +es

OD\WKHP 0-B@DEBKLO 3URIHVVRU 3HRSOHV )ULHQGVKLS 8QLRWUN\SIMW\RUFEXGVRUD ORVFRZ

WDLO PDRWIOHDFRQDESPMHWLPBGEMRBPQBEL#PDLO UX

$SEVWUWKFW/S/IXWD O KHULWDJH*RD BEXL+ KPIOGS $OXFK D KLJK HYWHHP DPRQJ KLV FRQWBIPSRUDULH!
WRU RI IDLWKY pDUJXPHQW RI ,VODPY LW GRHV QRAVUZRO O G HRSIUBNIRDGRID-EDRYY WKW HIWADHD
WLDO EDVLV DQG VRXUFHV RI DZDUHQHVV IRU KXPDQLWUWIKMWV R E B H ZW URRMBMLHHO B Q & \
*KD]DOL 7KHVH DUH LQ SDUWKBPYDOU LW KA DW V@ ¥V ROGWYR K B@W FIRIS R ORU MKKHD WK D Q!
ULHVY WKH VXEMHFW RI WKH ILUVW DUWLFOH RI WKQWMBOHHFW XD NEEEHBRFOWQRE MIVE
*KD]DOL DV ZHOGWKRRKLWDQWIQLVP DQIGV URHI KUY LIVGHBR'® RMK ADED VIVWHP +DYLQJ DQDO!
VWXGLHV RQ WKH FUHDW &K DWW ODQ G \IHUVRWDWKWY BXDBORVH VRXUFH GLVFXUVLYH DQC
KLVWRBBLPRYRSKLFDO DQDOQEBYWREDKRZZWKMK PKLF KKHDD)B R LN VEHDWIAK B UHRIVDND FHG )L JX
LQJ LW LV DV KDUGHtKD® OLQIEY WKRI [IL\@ G X\HIY ODY® W IDFROQ. L WWWK K HG VALY i) WY IRA H5 XEE\ MBQ YL G L ¢
DQG FRPPRQ WKHMARWRJILFDO VFKRROV DQG JURXSV RI ILTK WKH SRHDRWR/ER LB@ODGLUH F\
DV D WKLQNHU 9%XW KDHB OLH® 8 WHUBLBKRORWRSKLFDO WUDGLWLRQ RI WK WERIOG RI ,VO
WHOOHFWXDO HITRUWY E\ WKH SKLORVRSKHUV WKHP V HOWHIOGIHF MV XVIRORMKKRR X Bl KOVR B Q AWM KR
L,EQ 7XID\O ,EQ 5XVK G6X6KUDZ DOSBNWEDODK ,EQ $UDEL D QGZW K HORQHKBIW VW KIDW LI G2KH Qf
ZLWK WKHKWIDXOH Z® ILQG WKRVH ZKR MWIROORZHGY KLP KLV LGHRQ@RKD]B G LiDXID W W R K IK
FRPHV FORVHU YWD VDIOH. pBXOX HWDWDHPDLQV X Q GHUZE LFEKSMRY H KIOFOWHA IRRQ MR FBHHW RID U H G
\RX VHH DQG OHDYH ZKDW \RX KHDUG WKH VXQULVH P D*NDYDION DXGMQ MURH VEWIDNH GIRYSLFOLD F F
DORQJ WKH VDPH FRQVWUXFWLRQV KRIUK MWD DIV S HIEGYG/H QRQLE) KA K LIVG HR'OWREHFBP®OQHUDELOL
ULSHQHG WKURXJK H[SDQGLQJ OHYHO RI NQRZOHG JHKR|IDIOLVLYRRGN R WWIKXURRN RX MG WK IE
DPRQJ ,VODPLF WKLQMNHUY R ORKRNRWISHWR VXFK D GHJUHH RI LQFRQVLVWHNEW WKDW |
DOKD]DOL 0\ WHQWDWLYH FRQFOXVLRQ LV DERXW LPPHQMLWO D QW KAR PO B RQKWLY RIHWY KHL
UDF\ RYDVEKMDMWLRQ RI KLV YHU\ DPELJXRXV OLIH DQG FUHDWLYHVS\DWK ERWK DPRQJ KLV

.H\ZRUBWKD]DOL ,VODPLF SKLORVRSKLF B CDIOXD W IKHHR GKILFDRCH @/W D COLOVLAR @, KDPD (VIW XS®LHV L ¢

$VKDUL ,EQ 5XVKG ,EQ $UDEL 6XILVP

SHIHUHQFHYV

$EX 5D\D Q8 X0 DAV D IDMK DDNL\H 1L QGQ6BRK DEZIE®E U R ,Q $UDELF
$EXO 4XDWVHM QWRKILBKID]DOL $ &RPSRVLWBHWKXQEQJILD\POBPRODQJIRU 1IDWLRQDO 8QLYHUVLW\ F
$BOXVELZDU EHLQDNOIX MD T D GELLFLED G ,Q SUDELF

$CBVDP $0D\0 D VXIDPIEIHL U X W ,Q SUDELF
$BKDYMDTDODWODPL\\LQ ZDOXWMOWMIEHRIUX® Q G ,Q $UDELF

$0 %DJIKEDEIT %D\QDFEHLUXW ,Q SUDELF

$0% D TDW LU DO DE&D L UR ,Q SUDELF

$0-rDOODYM ®%DJIKGDG ,Q SUDELF

$OLQLEXKD PP D G LEIQB P 0J KEM®V LIOD IMP 0@D @ADL U X W YR OXPEL F
$ODQDEL OKDYOOVED3VRMWBXWD 4@DK M ,Q SUDELF
$06DIDEADIL EDID\DWWDQEXO , QREUCPEH. F

$O¥DZLQOL7DO 7XUDWK DO .XZDEWDO ,VQRPUDELF

$OWPDQQ $ 7KH 'HOSKLF OD[LP LQ 0#®XGLH [MDBROLQGRXGBKYBREROKS RRE BNGWHFLYV P
$BVPDQ $GLUDDOW IVL\D PXY® DFOOK PPD QD KL Q .&MIMVR ,Q $UDELF

$BVPDQ $LUDW DO OSTZD @XOWDTDGGLPRPRVIEXY ,Q SUDELF

$PLQ $ -BPDQBNKADT CKDG—HBEX +DPECDIDADLUR = ,Q $SUDELF

$Q1DVKDULB K T PMN O)@OV D | LVIQ EIPCL U R YROXPH ,Q SUDELF

$UEHUUSHYYHODWLRQ DQG /RHIBRRN £ Q$O/@HDP® DQG 8QZLQ
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$VLQ m 3DQPELEVWXDOLGG &HGMIUNVEBERLG \ *UHODGIYRO~PHDHV |

$V6DOMXNL 6,PBREKDIDOISNKOBEX +DPEGDDDADLUR  + ,Q $SUDELF
$V6XENL 7DRI7DEDNDGK BMWK NREWSDLUR YRDXBPHELF
%D G D ZD>X$D O O DI COORL.Z D L W ,Q SUDELF

%UHQW 3 7KH &ODAKH FROOID RWWHW 6XIL $Q $QWKRORJ\ Rl :UGW LG BERBX\WY K PIQE B QB U
EULGJH 0% DQG 6DQ -RVH &$ ,VKN %RRN 6HUYLFH

%\NKRYVN\LBHU R %UDELRZW 0\VO 3XEOLVKHU ,Q 5XVVLDQ

&DUUD GHS$TIK]®BADLUR ,Q SUDELF

&RUELSUHDWLYH ,PDJLQDWLRQ LGULIKNHWRY P3RIL (FFH WIRIMEBQLYHUVLW\ 3UHVYV

'"H %RHULH <LGHUVSUXFKH GHU 3KDDRVRSKQE R I XD\Q) O HBIW KD X EXK JEQ -5 RWKBQ HU

'H %RHW DU-LKDD® D |,V OIEP® L U R ,Q $SUDELF

"XQ\D$KDTLTDK I KD PO R ,Q $UDELF

YDKNU\ 8 +LVWRU\ RI ,VODPIHZ 3KRIOR WROSKIRQGRQ &ROXPELD 8QLYHUVLW\ 3UHVYV

JRVWHU ) + *KD]DOL RQ WKH ,QQHU 6HFUHW DQG 200WDDPG RBUGHVVLRQ RI 5HOLJLRQ LQ +1

YUN +KD]DOLV 6HOEV QY BIHRUIOHLKEIKHP HW $XJ X VYAMISQVI. RQ&H V¥ VQRQFKQVFKH %XFKKDQGOXQJ

*ROG]LEBUHHGBK DWLD OBEDLUR ,Q $UDELF

*RRGPDQ / ( *KDGMMAL 'HQ\ & BW\KIZADW,WVODPLFH

*RVFKBEHWKD]IDOLY /HEHQ %BGOIHQUNFEKDQGOXQJHQ GHU .|QLJOLFKHQ $NDGHPLH GHU :LVVH

+HJHO * ULWLOQRVYFRZ DQG /HQLQJUDG 6RWVHNJL]BSEUVVEEU YROXPH

+RUWHDRH +DXSWOHKUH GHV $YHUURIH®HYIAK ¥ 6 L'QGHR @D |MIOAFXY XQG :HEHUV 9HUODJ

+RXUDQEHDNVRQ DQG 7UDGLWLRIDZLORUND DEPOLFEEWLIGLIAV 8 QLYHUVLW\ 3UHVV

+RXUDQL * 3 7KH &KURQRORJ'\MRAURDD AL WKHISPHYILFDQ 2ULHQWDO 6RFLHW\

JEQ DXQJWDLGD B 3ODLG |L WDNVIKEHL DR W ,Q SUDELF

J,EQ +DJIPWDEDV O RL (DD @OZD DAPLKB BLUXW YROXPH ,Q $SUDELF

JEQ .KDO@XQUDGGMHLUXW Q G ,Q $UDELF

JEQ 5XMKN:DE )DUODI@PTULE PD ERDQLFBKAP D P LQWLEMD QD L U ,Q SUDELF
,EQ 6DEWEmVDLHLVIDODNLOEDL UR ,Q SUDELF

JEQ 7XHD\O ,EQ <D&DPRQR $+ ,Q $UDELF

-DEUHD)RWLRQ GH FHUWLWRGHWHORQ *KD]DOL

-DEUHD)1RWLRQ GH OD PDT%HWRXKWK*KDEFVU®ILULH 2ULHQWDOH

.DV\P]KDQRYWBX KDYDUDERVFRZ 0\VO 3XEOLVKHU ,Q 5XVVLDQ

.HULPRY $0KD]DOL D/@PbENIX ,Q 5XVVLDQ

.LUDEDHY 1 6 7KH ,GHD RI +XPDI® GHIMHRMILEPRISE\DO WKH JRUHLJQ (DVW D@RSVRMRZH 6RFL
3HRSOHVY J)ULHQGVKLS 8QLYHUV,IQN5 XXKELDLQ/ K H U

/IDPEWRQ $ )BNUSDW VL MLQG DRMXQYDWDORZDLW SDUWQ $UDELF

/H\ {VVD\ RQ OHGLHYD @ RDMRZULRABNVWUDQQD\D OLWHUDWXUD 3XENLVKHU ,Q 5XVVLDQ

ODFGRQDOG ' % 7KH /LIH RI DO *KD]]DOL ZLWK 6SHFLDO SHIGWRXQURD &/ R |+ WK 15 HPLHIU IRFKD/G
6RFLHW\ +

OXEDUDNSNKODT * KD DBLL UR ,Q $UDELF

IDXPNLQ 9 9 KDHDWILVAKH 5HYLYDO RI 3KB L5H RIXWD ®F RH G A BV $EXX VD FRIEGH DERIWF R ZX 1D

ND 3XEOLVKHU ,Q 5XVVLDQ
2EHUPD'®Q 3KLORVRSKLVFKH XQG 5HOLJIRY H66IX BNUIDN WX P LOAPRERDSI. IDHOLGKHOP % UDXP+-OOHU
2 /HDU\ $UDELF 7KRXJKW DQG ,WRQTRIFBQ® *HYWRUWN .HJDQ 3DXO 7UHQFK 7UXEQHU &R
5DKPDQURSKHF\ LORQU®DP
5HQDQYHUURHV DQG.8BYHUURLWP5XVVLDQ
5HVFKHMH 'HYHORSPHQW RR®WRELF* /RROGHQ DQG 8QZLQ

6DIJDGHHY® SXVKG S$OYRMIFRRZHW\VO 3XEOLVKHU ,Q 5XVVLDQ
6DJDGHHY® 8LQD $VYRWHEQDO\VO 3XEOLVKIDW ,Q 5XVVL
6DOLED - )DKDVDM¥WDKMX DBY $1KD]DWOHLUXW + ,Q SUDELF

6DOLED - GXDBGGLPOXV)FROK MIAPBELUXW Q G ,Q $SUDELF

6KHKDEKD3DOL V 8QLTXH 8QMNQB HDME Q4 RO

6PIKWOSOKD]DOL WKHR@QERQF/X]DF

6PLWK 0 7KH )RUHUXQOQHUURDDOR!I WKH 5R\DO $VLDWLF 6RFLHW\

7DVK .YEGWKIWDKPDGD ZD PIMMEDEGPDZ]XXDWFOXHUDED G $+ YROXPH ,Q $SUDELF

9DQ GHQ %HUJK 6 *KD]DOL RQ *UDWLWXGH6WRGBDDGVORBLBRG ,WV *UHHN 6RXUFHV

9DQ GHQ %HUJK 6 7KH /RYH RI *RG LQ *KD]BROXUOQYD® LRL 6 HPDWILR G6AR X BKHRO RJ\”

9DQ 2YHDVBVHUQ O\WWLFLVP 9ROXPH 2QHHZKRUNDOHQWWRWQG ,QGLD

9RQ *UXHQHE®XPWW (FDAVFRDPIDXND 3XEOLVKHU ,Q 5XVVLDQ

:DWW :,¥ODPLF 3KLORVRSK(\GLQ G XAKH RERPEMINIKW\ 3UHVV

DWW :0XVOLP ,QWHOOHFWKDD@LQEXGIRI (BLQEXUJK 8QLYHUVLW\ 3UHVYV

DWW : 0 7KH $XWKHQWLFLW\ RI*KRHD RUNQ BW R U WKHVFFE D\OR SVODW+F 6 RFLHW\

:DWW: 07KH )DLWK DQG 3KDFWGLHRX$IK (GLQEXUJK 8QLYHUVLW\ 3UHVV

"HQVLQMNKQVHH GHIBDIMGULHQ ODLVRQQHXYH

=ZHPHU $ ORVOHP 6HHNHU $IWHU *RG 6KRZLQJ ,VODP D WK DYDO®WWWF LIQW KK HLIR B RJQ B Q7 IRD
&HQWXHY <RUN )OHPLQJ + 5HYHOO

=ZHPHU 6 0 -HVXV &KULVW LTKWIKOKXVXIP :RU®GKDIDOL

&LWH 0/$
$ODQDEL 0 0 /LIH DQG*EDHIONULYLIWERBRER RILFDO &RP S UHKIDHDE L RV \BDWPHQIOV R &
SRUDULHV DQG u*KD]D® MDKQIFFSRFHN IO G WEKP H + ,Q 5XVVLDQ )L[HG QHWZRUN D¢
SURYUBVVB BBB

'$1,,/ =$%2/271< ,1 F$$1' 35(6(17 3$57

<XU\' $ OD]LO®F %LRORJ\ +HDG Rl WKH /DERUDWRU\ RI +LVWRU\ R | 60W G2 IF WHH V,EXVUN L WD6\E |

KWWSV RUFLG RUJ ; HWDLO DRDJLQMIMWFHWLPH FRP P]QJ#PDLO UX

$EVW WKHWKLVWRU\ RI EDFWHULRORJ\ WKH KLVWRU\ Rl FR @WUWR OWR Bl S GCBHPE 6 V HAX RIXPI5V WSHOH
WLILF ELRJUDSK\ Rl HSUGHPRQWRRL WKY MW WKKHOR IRU KXPDQ OLIH DUH RI LE@WHUHVW
ORRN OLNH D WKULOOLQJ GHWHFWLYH VWRU\ DQG HYHWPHGH E LR F B @ ENOR B EG JIHQ G
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SHQGHQWVFIF SORW WKDW FRPSOHPHQWY WKLV LPSUHVVUYF BILRNXOEK \IKRIDRYEMH EW |
ZKR ZDV D EULOOLDQW VFLHQWLVW DQG HG XFD W RRIS ML/ HD@ FREVGD R Gl HPIVR UD
FUHDWHG QHZ GLUHFWLRQ LQ ELRPHGLFDO VFLHQFH +WHXW DP RRFISORILIHGWER@P LOQHQW
9LQRJUDGVN\ EXW QRWZLWKVWDQGLQJ WKH IRUHJRI\Q M MK MFL HQ WMK HFI ERVRE XSDLWN RH L
JUDSKLFDO DQG QDUUDWLYH DSSURDFKHY VRXUFH DQB @WVEKL Y QW GOUB M J3NARUH, UNGEF 6 QY L \
O\ GLVFRYHUHG DQG LQW U R ®URHL EQW RD\QFG HPOIMVIKIR B \K R ILQWHIOLOHFWXDO DQ® KLVWRULF
ORWQ\TV SHUVRQDOLW\ EHFRPLQJ DV HSLGHPLRORJLVVH G)RW Wi DH QDR | RPN G QF R Q W H |
V XQWLDQG EDFWHULRORJ\ GHYHORSPHQW LQ 5XVVLD DW WKH SDPHX$HBLRGLR QRRX V!
GLD DQG 5XVVLDQ VFLHQWLVWVY] ZRUNV RQ SODJXH YRR KXGCHYH DREBMRG@BNIRRLY MW D QC
$OH[DQGHU ,” LQ .URQVWDGW ZKHUH S\OKOH X HU® BVE RUDWY R Q\ B WIRFFHDQOWWHIEO BRWAR 'DQLLC
DAMV\ DIWHU JUDGXDWLQJ IURP PHGLFDO VFKRRO KH EHJIFKRD B @R WG\ RKWW K BYLHDS L G HBRRLGRRC
HUQRUDWH ZKHUH KH KHOG D GLSKWKHULD VHUXP HOIRHFPWLLRHQ B VW KW IVSK \R R HKILLDV H6. IQ B
SDUWLFLSD WSHIED 1 QHWHIS HDGQWML RQV WR , Q G MIX H$ YIDE (D VWK Z@D N 36U N L\H DVQIBW WKH 3DVW
,QVWLWXW 3DVWHXU LQ 3DULV ,Q KH RUJDQL]AW VBKINV HUWEX X \FROEHE QD ¥ DORHWY B WLHR 7R
KH WDXJKW EDFWHULRDRROW®\ WRHNMD® B WDPEDEWHULRORJLVW DW WKH ,QUEVLWXWH RI
RORWQ\ V GRFWULQH RI WKH QDWXUDO IRFL Rl WKHZS® DWW B WIHGIODOL WARRGRA ¥ @ DS\M KLDQV L \
,YWLWXWH RI ([SHULPHQWDO OHGLFLQH LQ 6W 3HWHUVEXKHU YV EAKHUHH BVHEK QBIQUBNAKBIDE R
KLV LGHDV ZHUH IRUPXODWHG DQG HYDOXDWHG 7KDW D @ KAHWIH HFHOIRDAM BISUW R BW = [3 B RIGIR
3SHWURHQDGJUDG MXVW DV KLV IULHQG (OLD OHWFKQLNRIITWLV GG DMK HLR J QD B/H WD
.H\ZRUBMFWHULRORJ\ 'DQLLO =DERORWQ\ FKROHUD Q@ ®G B@DIXHI 'ER B BAUHR O, Q&/RVFLRALXW HRRY R[S BU
S5HIHUHQFHYV
$PLUNKDQRY /, *ROLNRY <X 3 &KRUMRY PISH URUDRBW[DIFHEHUVEXUJ 2VWURY 3XEOLVKHU
SUFKLYH Rl WKH 0XVHRXIP(FSIHWK FIH Q W\b DBBMHVBH FLQHDERORWQ\TV SHUVRQDO ILOH ,Q 5XVVLDQ
$SUFKLYH RI WKH 6FLHQWLILF /LEUDU\ RI WKH HQ VW LUWDXMWWDH [RW YN\H3J DP 18 B WDLAU UH WA S HQ AU LS W
%LODVIIH *LYBMRW®AH 2Q 2FFDVLRQ RI WKH WK $QQLYHUVDU\ RL MM HL B NRND R M® K D GIHXFELTFLL

HU S ,Q 5XVVLDQ
&DLUQV '/ 2Q WKH $JJOXWLQDWLQJ 3URSHUMKHRIDHBRWG 6HUXR LQ &DVHV RI 30DJXH
&HQWUDO 6WDWH +LVWRULFDOXSGFKLY H WY RHU6W O3 HOVAMMUWEXWHE RI ([SHULPHQWDO OHGLFLQH
LQYHQWRU\ DUFKLYDO XQLW ,Q 5XVVLDQ
"HUEHN 7K$ +LVWRU\ Rl 30DJXWVBLIGHRPLMKHQRBXQGLQJ RI WKH 6WDWH WR WK H3 BIWHMHMEW U JR |
<D 7UH\TV 7\SRJUDSK\ 3XEOLVKHU S ,Q 5XVVLDQ
*LPPHOIDUE <D . *URG\WNRORWHQL\ ORVFRZ OHGJL] 3XEOLVE&HXVVLDQ S

*ROLNRY <X 3 $Q0G9OOHALIDYLFEERUDWRU\ Rl WKH ,PSHULDO ,Q¥ W LWXRAZH RG V([ & HQ WAHIDWD QR IC
(VWDEOIBWK LRHWHUVEXUJ B6FLHQWLILF DQG 2UJDQL]DWDR QMG LFSQHVBRKIEQWVRHWKH , QVVEL W,

.QRSRY 0 6K 7DUDQXNKD 9 . 3URPLQHQW VFLHS1\EHPW RIDRG LADID @ D\ R D WWKKH 6DFFIDVDRQ R
'"HDWK RI 3URIHVVRU 9 (SLG/NWRINRZRW]D/Q'GV,@DNWFWLRX ,Q 5XVVLDQ

.RVPRGRPLDQVN\ 91 'HSDUWPHQWHRUVWLRURBUIRGRDGHPLFLDQ , 3 3DYORY YIGQUVW, /HQLQJU
2]JHUHWVN\ /HQLQJUDG OHGZL] 3XE GXWKHD Q

0D]LQJ <XOPGLPLU 9DOHULDQRYLFK 3RGY\VRWVN\ DW6WK3HH VR WWWMENXXW H 6 L K[GW U LLFFH Q @/® Q WG
RI WKH 5$06 ,QVWLWXWH RI ([SHULPHQWDO OHGLFLQH 3XEOLVKHU S ,Q 5XVVLDQ

ODJLQJ <X $ $QGU\EVKNHRWFELQJ RI DQ ,QVWLWXWLRQ OLNH 3DVWHXUYTV 2QH LQ 3DULV 7R3
$OH[DQGHU ,,, WX HFW\WHQ RI 6W 3HWHMEDHN] 6WDWH 8QQ BHWVILWQ

OHOLNLVFKYLOL $ *BQBVKW BYWWKHP $ QMHEIMDVLLADD BHIYILRIGY LQ OLFWRELRORJ\

2PHO\DQVN\ 9 / ,Q OHPRU\ RI $FDG HIRUFHIDYH'R| %D RRO®REWRDO 6FLHQ BXYVVLDQ

3HWULH$ &RPPHQWDU\ RQ 5HFHQW 30DJXH ,QYHVWLJDWISRGWRIRDROIQV,DDHRWORD DQG 6RXWK

30DQH®HV A\¥VVRNRZI¥F] ORVFRZ OHGJL] 3XEOLVKHU S ,Q 5XVVLDQ

5RZODQG 6 ;;:9HULPHQWY RQ WKH 9DFFLQDWLR®HR}R)QUEDO\R B IDLIQV®H 30D JXH

6DGRY $$ 6FLHQWLILF $FWL¥KMWOIRAUREEREROIRWQ\-RXUQDOQ 5XVVLDQ

6HPDVKNR 176 H B®UXJBIOHQFRUL® 7VDULVW 5XVVLD 8QSXEOLVKHG /HWWHUV RI10,0, OHFKQLNF
.RYDOHYVN\ DOR® RRVKBQ® /HQLQJUDG 2*,= 3XEOLVKHU 6RWVHN]JL] 3XEOLVKHU s

BWUD]KHVNR 1 ' 'DQLLOV=DHERIOFNMIQIUDAWREHW ,Q 5XVVLDQ

7HK :/ 7XFN */ ,QYHVWLJDWLRQV LQWR WKH 5HODWLR®WRKS RD QFKHW7DUEDXDQ ORQJROLD

9DVLOLHY . * =DSRUR]JKDQ 9 90 D-GmLPAKHIMVBBLPK73RGY\VRWVN\ +LVWR UGHNY D QG B\ RD UMMEIXW

OHGLFDO 8QLYHUVLW\ 3XEOLVKHU S ,Q 5XVVLDQ
9DVLO\HY.. *DERORWQ\ ORVFRZ OHGLWVLQD 3XEOLVKHU S ,Q 5XVVLDQ
9LQRIUDGYK\DRRAOH RI RXWFARZHB$%,(66 3IXEOLVKHU S ,Q 5XVVLDQ
9ODGLPLURYPRBLHY RI D OLPBRERROBRHAGVYWVLQD 3XEOLVKHU S ,Q 5XVVLDQ

9\WRWVN\ 1 ) /\XELPRY 1 0 /RWRXVKFKRERVKN BOPIH RUWHD )E 9\VRWVN\ 1 0 /\AXELPRY DQG
WR 6WXGHQWYV DQG 'RFWRUV DW.WOHD . DO\BRK, R SHSIO\ORS QULIHI UREMULD G 8Q LY BXVMWD @XEOLV
=DERORWEXWRELRJUDSK\ Rl $FOBHPORMIRHWHUVEXUJ /LEUDU\ RI WKH ,QVWLWXWH RI ([SHU|

FRS\ S ,Q 5XVVLDQ
=DERORWQAQHUDO %DFWHULRORJ\ 7KH &RXUVH RI /HFWXUHV DWW HOK B\:BPRQ Y VOXE/ERD® WDV P
BHWHUVEXUJ <D 7UH\TV 7\SRJUDSK\ 3XEOLVKHU S ,Q 5XVVLDQ

=DERORWIRVHUYDWLRQV RQ WKH $JJOXWLQDWLQJ $SELOLW\ RI % O FORI® BHW R B K H HRXV WIKHHQ3 (!
GLWLRQ WR 6WXGE MK H3 BR DUXHRB QD GOBMISBRWEKUJ 6FKURHGHUTV 7\SRJUDSK\ 3XEOLVKHU
-RXUBXDOO/LDQ $UFKLYH RI 3DWKRORJ\ &OLQLRDEXUMGDBLQH DQG %DFWHULRORJ\

=DERORWIEHSRUW RQ D OLVVLREWIWBHS WERXUHGGDK UVFKEDXPIV 7\SRJUDSK\ 3XEOLVKHU

DERORWQ\' . 5HVHDUFKFRQYWKR 30 MROGLILFDO 6ELHQBHAWXVVLDQ

DERORWEHOHFWHG :RUNV 9ROXPN $FRBBMDRXBEFLHQFHYV RI WKH 8NUDLQLDQ 665 3XEOLVKHL

=DERORWARKH &RXUVH Rl EDFWHULRORJ\ DW WKISORFHQQ ®HGSFDQ SXWWLWEWH

=DERORWQ\ ' . 6DYFKHQNR , * 7KH (J5HW HRDE H RI LV GKRPBKDVLFLRIMLVLRQDO 5HSRUW
,Q 5XVVLDQ
=DERORWQ\'. 6DYFKHQNR , * 7KH ([SHULHQFH RI +XPDQ SRRXQ\\V]DFYDRQ DIDLOVW &KROHUD

,Q 5XVVLDQ

& LW
0D]LQJ <X $ 'DQLLO =DERORWQ\ §E BB WX ELPHHVHQW, @BYWYLHBE QHWZRUN DGGUHYV
SURYUBVVB BBB
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%RULV 0 9ODGISFLUYKNLFY DQG ODWKHPDWLFV $VVRFLDWH 3URIHVYRUL SSFHILWR & BB WHHIUU Ff
LPHQWDO 3K\VLRORJ\ DQHUBDRBSK\W&BYPHD Q )HGHUD @ BRI V,KWWSV\ RIUFHE® RSO H
PDLO ERODWGLPLUYDEHWLPH FRP EYODG#\DQGH[ UX
$SEVWUWIKHNGHYHORSPHQW VRK MV KB | @XKHHRAHN RI1 SK\VLFDO IDERW®UWLEQ KISWRRHVFBY BQ GOWHR
VN\ PDNHV WKH VWXG\ Rl KLV VFLHQWLILF KHULWDJH DQWLH QH MW DQWHIKEHY W USFS VYD
W\ EHFDXO/MGHW R&W RQO\ SK\VLFDO EXRODWVRDIOLDWRWEWNO &KLGKHRNINR V UHVHD L
6RYLHW LGHRORJ\ ZKLFK PDGH KLP D YLFWLP RI 6WD OLQ RV V8 DUHS IURXVE/ILB RRP S\BKHE D/
SRLQW RI YLHZ Rl JRYHUQPHQW 7KH VXEMHFW RI P\ DUWQF@RUNMVHW RHSLXRED HF
WKRVH LQTXLULHV ZHUH IXQGDPHQWDO IRU DOO KLV VXEQHPXHF®W®W FHS WXIDBOY D R WA
\WHV FRPSDUDWLYH PHWKRG DQG PHWKRG RI WKH LQWHO Qfi¥ WXDBQWHH RER\P\M U X WW
JHQHUDOO\ UHFRJQL]HG KLV YHU\ INWYQOS K B XWHA-DIM FBLRYW LARW W L WK SRIU VD G WWIK B WALR
SXEOLVEXKGVERQPDQ OHGLFDIOQ-BRU@LREXODU KLV ZRUN )DFWRU &RQWULEXWLQJ W
3V\FKRVHV UHPDLQ DOPRVW XQNQRZQ WR WKLV GD\ DQG &KLHKGRMWREK\BIWERD 0HDC
LQJV UHFHLYHG IXO0O FRQILUPDWLRQ ,Q P\ SDSHU , UHYX\WZED @& D Q0@ RHE ¥\ N RIS &/|
L LGHQWLILFDWLRQ RI FRUUHODWLRQ EHWZHHQ VSDF HDXZHDW BN UGILLY E R FHY LDQYGV LC
WLRQ EHWZHBSEUWLRIE\T RDWWRFELURFDO G\QDPLFV DQG FRVPLF UK\WKPV DQG® \HDU\
ODWLRQVKLS EHWZHHQ YDULRXV LQGLFDWRUV RI VDIOH B¥ \X ¥ HV R QGH WSHUFPH. @ H DAAKKH E
WKH SVIFKRWURSLF DJHQW HOHFWURPDJQHWRRRWXGW RA R/KIHI KQ E L WIDLW @RU VAFIRYH:
RI HOHFWURPDJQHWLF ILHOGY UDGLR ZDEMY QRIOFRIMVP IRA & D WKW H RRHI® KK § KA ORUD D@
LHV , FRQFOXGH WKDW SUHVHQFH KL DWSRHULFDGL B \FFOPPLEQ HIAOWG LIG UMRKHR GHHSHU V
RI RSHQ WKH SRVVLELOLW\ RI KRIQHRPIMQODLQJ FHUWDLQ VRFLDO S
H\ZRUBO®H[DQGHU &KL]KHY WN\D¥ HH ZHO WKRIWNYDULDWLRQV VRAFK® WQRWIDEDOHOW SK\NEWDQJ
S5HIHUHQFHYV
$NDHY $$ 6DGRYQLFK\ 9$ 2Q 1HZ OHWKRGRORJ\ IRU &\FOLFBRVVQD P HN\H JRRUSHAFHINAY IDAIG F
ORGHOLQJ Rl &ULVHV DQRBV:RRD @B56GEDPEVL VK H Ut , @ XEEXO/DALOHU
$QOXFKLORF DD /DZ RI 3HULRGLFLW\ LQ BREBXMODU ORYBPHQWWXVVLDQ
%DODQGLQ 5 7KH /DZV RI IDWXIWRWLQLWKH ALIH RQ GRFMHWQ
%HNKWIFUHRODHFWLYH SHWUH ROWIRG\ .RORYV 3XE QLSMWMLD Q S
%HORYD 1 $ 3DQFKHO\XJD 9% /HRGHO 9 9 %HBRHK\VLFNHRUA DQ GQ(BSXHAVILDHQ W
%LQJL 91 3ULPDU\ 3K\WLFDO OHFKDQLVP Rl %LRORURBSKOVUFNFWV+RI : H® N >XODVIQIHWLF )LHO
%UHXV 7 . 5DGRBRUWLE pWREIFRORPHGEDIRDQG *HRORKANRE D ORYHIHFNIW SRUW 3XEOLVKHU
%URZQ (: &XUWSBRWIBRRQRWBKO\ 1IRWLFHV RI WKH 5R\DO $VWURQRPLFDO 6RFLHW\
&KLIKHYVN\ $ / $VWURQRILPDIVRK WD BVHDWKHU ,Q 5XVVLDQ
&KL]JKHYVN\ $ / ORGLILFDWLRQ RI 1HUYRXV ([FLWDELO L VD\OXIXSAHIF RIKFD OQ 0GIGH. B B H HFRRI AHH S W
RI 6WXG\LQJ &ROOHFWLYXVYVIBRGERQHRBRHBDRID -RXU@DO ,Q 5XVVLDQ
&KL]JKHYVN\ $ / ORGLILFDWLRQ RI 1HUYRXV ([FLWDELO L VD\OXI}XGAHIF RIKFD OQ 0BIGH. @ P HHRKIH3 H S W
RI 6WXG\LQJ &ROOHFWLYXVYVIBRGERQHRHBDRID -RXU@DO ,Q 5XVVLDQ
&KL]JKHYVN\ $/ 7KH )DFWRU &RQWULEXWLQJ WR WK XPHYUDBOFG OHGL BB 0 HRX IREDOD VYV 3\
,Q\BKLD Q
&KL]KHYVBKSLFDO )DFWRUV RI WK.IDGXYWR VM- 6 DMBROFRIFZDERK\ 3XEOLQKFMVVLDQ S
&KL]KHYVMK$LFDO )DFWRUV RI WKH ®XV DR 0DBNO BWREFMMWLRQ 3XB® VWK IRUR |7 WIKRIO-NRANRI
&RVPRQDXWLFV 3XEOLVKHU S ,Q 5XVVLDQ
'"HZH\ (5 (FRQRPLF DQG 6RFLRORJLFDO 3KHQRPHQD&YFODW HG& OHRF RGN K EMUMRIQUL W\ DQG
(UWHO 6 &RVPRSK\VRF RO KRRV B AW RYQLWY LRSKXDMWXYUH #+LVWRMBEXVVLDQ
(UWHO 6 6SDFH :HDWKHU DQG 5HYROXWLRQV &KLEWXGND V38 RFKRERRICFDILFDO &ODLP 6FU)»
JURORY 9% %ODJRQURYR6Y00 /5D&KOENW\D 0 9 ,QIOXHQFH RI 6SDFH %XDWHKWLQR @ | +2N RS
JULHQGVKLS 8QLYHUVLW\ RI 5XVVLE 6HUQBX\OHDLFLQH

*ULJRU\HY 3 5R]JDQRY 9 O9DLVHUPDQ ) 90DBWRUWVNYV %R VAHE DR M B BKIM UMD GOWKFL G H
+
*ULJRU\HY 3 ( .KRUVHYD E , $9DDWLRQUVNPLBHQWY DQG &RVPRSK\VLFDO )DFWRUY $ 5HW
0DQ DQG +DELWDW+ ,Q 5XVVLDQ

,GOLV * 0 5HJXODU &\FOLF 5HSHDWDELOLW\ RI 6FLHQFH "W Y+LO/R\SFPUIH\QIVQ X P 8 W KRRSRDHRO D !
6FLHQFHV ,VVXHORV,FRE\\OIRFWFRZ 6WDWH 8QLYHYVLQEIXEODYKHU
DI\XWLQVN\ 9 9 6FLHQWLILF 3LFWXUH RD QVKFLROPIE RGGL WKHDVDREIQUWHRYVFRZ &DQRQ
+ ,Q 5XVVLDQ
.KRUVHYD 1, 7KH 3RVVLELOLW\ RI 6WXG\IRYJ BWAKKERQIVLRORKHFMDH R D & RVBRRGW VDO )D
FDO 3URFHVVHV DQG %LRVSKBUSKVVLDQ
.RURWDHY $ 9 %LO\XJD 6 ( ODONRY 6 <X 2VLSRY '$ $ERKIROGR® D EDIFWHRQMVERIOL D BR V

ORGHUQLW\ = ,Q 5XVVLDQ
/IDSWXNKRY $, /DSWXNKRY 9 $ 6HFXODU 'ULIW )RUHFD VW HR PTDIRED/OL ¥R UDQEBHS$SIUR QRPS H
+ ,Q 5XVVLDQ
IXSLEKHY <X 9 S$VNWKL}IKNWRULFDO &\FOHV 5HDOLWH WDBQEG 3RIRS RRVMILG BRIVG/H B L QRUWIEH W
+ ,Q 5XVVLDQ

ODQDNRY $ 9 (QJHOJDUW /7 3K\WLFDO )DFWRUV RI W K&H-OHAWRHD) B GRABHEHRE H @ W EIQ FVKRX Y
LQJV LQ OHPRU\ RI $ /D@XIPKHYVNI\EVXH,Q 5XVVLDQ

OLNXOHFN\ 0 6RODU $FWLYLW\ 5HYROXWLRQV D QG HXRMQUERF BUQRB RI WHKAHW+LVWRU\ R1 (

ORUHX&RMQDLVWYRQNOH SODQ/BRYDBQLYPMIW")U &HXWHULEN

1DJRYLWV\IQ <X $ 2JXUWVRY 0 * 7KH *UDQGLRVH OLQLPD DQGPDDNHP IV KRH A\ (DESCVOKHIHY D\
BLEFWXUH RI WKH )XWRUPDMICOFERQRUDPO $VSHFWYV RI 6RODU $FWLYLW\ 3URFHHGLQJV R
6W 3HWHUVEXUJ ,Q 5XVVLDQ

3DQWLQ 9, /BSWWAWLBDO )RUHFDVWLQJ LQ WKH VW &HQWXUBURQSHMDML HRIU&\EOBIE ' KHYWR
"XEQD 3KRHQL[ 3XEOLVKHU S ,Q 5XVVLDQ

3HUVLQJHU 0 $ 'LIIHUHQWLDO &RQWULEXWLRQ RI *HRPDJQ B WH.IF WSK WD IQ\GL \& WA (DWW R WR
(63 +\SRWBHVUIFHBSWRG ORWRU 6NLGOV

3HUVLQJHU 0 $ :DUV DQERPBUGPWHE SRODYWL W\ $JJUHVVLRQ RU &KDEHISWRD®\NQDBVERHWR

VXSSO +
BREDFKHQNR 6 9 .ROHVQLNDPY¥X]KARURGLQERO®MXIDF\ EHWZHHQ (OHFWURHQFHSK®DORJUDP



¢AVBAAA» AR CTtiAaPETBtTieIT116

WURPDJQHWLF )LHOGV RI WKH 6FKXPDQQ 5HVRRQIDRBRKUVEFFVRUGEQJ WR SXKNLORWLWRULQJ 'D\

3XWLORY $ $ ,UUHJXQDRILWA\VMOR WIVADUDL ERINME V6 R D\ 11L& SARHAL F V + ,Q 5XVVLDQ

5DJXOVND\D HIORWHIRSLF ,PSDFW RI 6SDFH :HDWKHU % BWH® LROQ DAK B RADLIWHRWILLINAY RH O RR HGX !
ORVFRZ .LHY DQG 6W 3HWHUVEXUJ 990 3XEOLVKHU S ,Q 5XVVLDQ

5RGNLQ 0 9 .KDULQ (3 2Q WKH 6WDWLVWLFDO ,QW H U UFH® D¥HRSKY K L 5 DBH SWZRHAHHY/ 8 R @ DD 6 F%

+ ,Q 5XVVLDQ

6DPRNKYDORY 9 3 7KH (IIHFW Rl &RVPRSK\VLFDUOR FO-PVXRMWLRICAH LIQLRID@VDDEX VO/Q R BV V HV

6KQRO&RYPRSK\VLFDO )DFWRUV 6\ RENKRROP 36RABVMBVI\WLNDUNLYDW S ,Q 5XVVLDQ

6K@R6 {HURHV 9LOODLQV DQG &RQIRWPLERZY R /652 VAL B X EORLVHQHAH S ,Q 5XVVLDQ

6LGLV : - $ 5HPDUN RQ WKH 2 FFXUHHQOAHIRIO5RIY REDXRULIRIY 3V ¥ KROR J\

6RNRWXVKHQNR 1R9 6RQIDX EDWHSRW L \R QFOROFBRHQRPW QM 3ROLF\ ,Q 5XVVLDQ

6WLHUUH / 6 3HUVLQJHU 0$ .RUHQ 6 $ ([SHULPHQWD O/L ©BIXF \(\3IRIH B:W DFRNSRURRB®WH [$0 DU H V VL
QHWLF PASHOLGYWLRQV IRU *HRPDJQHWLF $FVQIWH WQ D\WGRWRD ORGHYDO+RELWPOWRYVFLHQFH

6Y\DWVN\ ' 2 2Q D &HUWDLQ &RUUHODWLRQ EHW ZAHWDQ&RE WL RBFW RY LMK\V D QIRQ 3 SERKDDWV\ F5 US
6FLHQFH + ,Q 5XVVLDQ

7FKLMHYVN\ $ / 3K\WVLFDO )DFWRWWFRIHWKH ++*VWRULFDO 3URFHVYV

9HUQDGVN\ 9 , /IHAKWRYVWD/PRQJ 9, 9HUQDGVAN\ DQBWER Z /LITKMNRDY 3XEOBVKHMUSXVVLDQ

90DGLPLUVN\ % 0 7RARMUDOWNQIFH RI 6RODU $EWR YV EWHRRGF RZK H QWNIRVSGBWURQDO ,QGHSHQGH

3ROLWLFDO 6FLHQFH 8QLYHUVLW\ 3XEOLVKHU S ,Q 5XVVLDQ
90DGLPLEBROBWIISYLW\ DQG 6RFLDO /LIHORMPRZLF856& \&REQ RV KK \ S ,Q 5XVVLDQ
"KHHOHUDBU+ % & $' ,QGH[HV Rl ,QWHUQDWLRQDO DQGH&ZLYRON: D LR %O &DWOLHRQ RR W KHK HR 6\ &

S
<DRGLQVNSG@H[DQGHU / &KRYKRYVNDXND 3XEOLVKHU S ,Q 5XVVLDQ
=HQFKHQNR 7 $ OHU]O\ $0 /LQNDJH EHWZHHQ $YLDWLRQ (YHRSXVYVLED®LFYVRE BGVHWODL R SKY
+ ,Q 5XVVLDQ

&LWH 0/$

90DGLPLUVNY % 0 &KL]JKHYVN\TV 33K\VLFDO )DFWRUV RIFWEWLRIQ/WRULWRKOTHIWVBRHYY 0
RI $OH[DQGHU &KIJRAMVNQG 7LPH + ,Q 5XVVLDQ )L[HG QHW ZRIUNR YDUBG/WH B VB
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,JRU 5 6WDNK®RFYVIEK\VLFY DQG ODWKHPDWLFV /HDGLQJ 5HVHDUFKHUW DEFEPDG WP, YOR/IWAFN X\ H

HV 25&,'KWWSV RUFLG RUJ HWDLO UWMDNKRYBRHWLPH FRP VWDNKRY#LI] UX LJRUVWDNKRY

SEVWUDEWRKTXDNHY DUH YHU\ GDQJHURXV QDWXUDO GLVDVWHUMWESWH®KFHW EBHRIMEKITUX RIS H YA
NQRZOHGJH RI WKH VHLVPLF SURBHXWY ZKDWR &RFRIR NCHRWHDE 8 XWQSHKP\VLFV RI VHLVPLFLW
DQVZHU WKLV TXHVWLRQ 'XULQJ ODVW GHFDGHV PRVW IVKHVPR ®RBHFKY QKIEDKD 1VQ WH
KDYH WULHG WR PRGHO VHLWIPXELWO DQVWHUP VSRKNHTFVLOIRZ ZH XQGHUVWDQG WKDW V
HTXLOLEULXP WKHUPRG\QDPLF VIVWHP WKDW GRHV QRW MR QGRVWLWRWU KXHR U WE KV VRX UF!
RXW E\ , 3ULJRJLQH PX@G WKDFWHRPHRVXUHV ZRUNHG RXW E\ % ODQGHOEURW ' 6F
7 & +DOVH\ DQG RWKHU DXWKRUV EHFRPH WKH QHZ PDWRIHP BWR FB % \WIRR,O%K HZUS DG ¥iH
WKH SULQFLSRO WKHDWHHWKEWWYLHY WKHLU VHTXHQFHYV UHODWLQJ WR O/ IBKYPLFUW\I DQC
URFN IUDFWXUH WKH SULQFLSDO VWDWHPHQWYV RI NLDFNW ER IFQR DV HSTYEHR N UALR-ERIVY K
VWEWXUHYV WSHRBIRU®D GLVWULEXWLRQV RI VHLVPLF HYHQWYV KDYHFISDR AW RUXDQY]B X
WR EH WKH NH\ IDFWRU IRU FRPSUHKHQVLRQ DQG FRUUH W ZG PR & bl DS BHLHRAQENRK RV V P L |
TXDNH VRXUFH LQ WKH IRUP Rl IUDFWDO FOXVWHU RI W KGHHPQ G\ QDR WU ARPILGAATIREG.LBI FSIFVUD
YHVWLIJDWLRQ UHVXOWYV 7KH SURFHVV RI HDUWKTXDNH SWKH STOSIMDRVKIRD W ¥ HV KWL SR B 1)
WLRQ :KHQ WKH IUDFWDO GLPHQVLRQ RI PLFURFUDFN W \WI R UDFONX FRERMNDFHDYFKH E W |
ODQBKNH ZKDW LQ FRQGLWLRQV RI HDUWK V LQWH U LVRKHPHIDOW KW K B NHD QW WKXBINSIH U R H
WKDW VHLVPLF SURJQRVLY FDOOV IRUWK YHU\ UHSUHVHQWDBRDWH XS$R QRAHRG D RMH WOHD
QRITXLOLEULXP SURFHVVHV ZKLFK ZH KDY H XQFRRWVHHP V7 WIR EHILWKIHF PDURW G B VRV | K Q\XRIM

H\ZRUBBUWKTXDNHV VHLVPLFLW\ HDUWKTXDNH VRXUFH QRRDE TPHMLEXUHXP VWDWH GLVVLSI

S5HIHUHQFHYV

%DN 3 7DQJ & (DUVZKTRDNHM D&W 6 MORFFDIO VW 5 H V +

%DN 3 7DQJ & :HLHVAMHOIGIOEG &6 KWL FDHOL W\ +

%DOH + ' 6FKPLGW GJOMBPBEDWWHULQJ ,QYHVWLIDWLRQ RI 6XEPLFURMNRSIHY 3RIRWLW\ ZL
%ROWL%FOHDU ([SORVLRQVEDQG D QWK NWWHH P D Q s

%XFKDFKHQNR $/ ODJQHWRSODVWLFLW\ DQG WKH 3K\VLFV3R\VBRSWHKNKIDNHY &DQ D &DWDV\
,Q 5XVVLDQ

%\NRYD 9 9 'HU\DJLQ % 9 B6WDNKRYVN\ ,5 7RSRURY <X ® (PHERURY DD WUEHREF¥K MRDMEIOH Y <
3K\VLFV Rl WKH 6ROLG (DUQEXVVLDQ

JULVFK 8 3DUQXQWLIUDFWDO ORGHOUENX OQMVQHH PR AQHGLFWDELOLW\ LQ *HRSK\VLFDO )OXLC
$PVWHUGDRRORDWK +

*HLOLNPDQ 0 % *ROXEHYD 7 9 3LVDUHQNR 9 ) (DOXO& BOYNQ FW D 0\ 3PN WOIEH YHEMWSHIWLV P L VL W\

*LOPDQ - - 7RQJ + & 4XDQWXP 7XQQHOLQJ DANESOHBKQWDU\ YUDFWXUH 3URFHVYV

*RGDQR & 7RVL 3 'HUXEHLV 9 $XJOLHUD BH PSRUMIMIX SWRIH B W (IHWWRITW B N H6VS HVARO W L 1U D
SOLHG WR D &DOLIRHRER\Y &DWQWR JXH

*ROGLQ 6 9 DOIFURVRVWUXFWXUHV RIK&EMLFPOFOHRAFDRHERDRELFYQ 5XVVLDQ

*ROLWVVRIPWX%UHYV RQ GMLSPARGIRIJAEXUJ 7\SRJUDSK\ Rl ,PSHULDO $FDGHP\ Rl 6FLHQFHV 3XEO|

*UDVVEHUJHU 3 *HQHUDOL]HG 'LPHIXMVROMYRI/BWWD Q3IH $SWWUDFWRUYV

+DOVH\ 7 & -HQVHQ 0+ .DGDQRII /3 3URFDFFLD , 6KUDDPDWL%Y )UK E R D UBH DGAMILE @ Jbi
6HWAK\V 5HY $ +

+HDO\ - + +DPLOWRQ 50 5DOHLJK & % , QMNDHFWKLTR® DG FVGR@R SREN ) DX L G

+LUDED\DVKL 7 ,WR . <RVKLL 7 0XOWQDWDKHPIDW$ED O \&/H VVRIREMRIWKTXDNHV
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+LUDWD 7 )UDFWDO 'LPHQVLRQ RI )DXOW BR¥W H BB VXD DIQR B bl DVABGDEY XD WX RW X BH D QH V
+

+LUDWD 7 6DWRK 7 ,WR . )UDFWDO 6WUXFWXUH RI*GHRBWLD O- ' 15V VBV IVELX V6 REEQ RI OLFURIU

-RXLQL 0 6 9HJD 6% ORNKWIDMFDPOH &KDUDFWHUL]DWLRQ RI 3RUH 6SDFHV 8ULBURMRREL UL
,PDJHV Rl &DUEQQDO@HDU 3URFHVVHV LQ *HRSK\VLFV

.DJDQ < < .QRSRII/ 7KH 6SDWLDO TIKHWAZRDOW. RQ LRI HO D WKERDX OV LRQVU 6RF

XNVHQNR 9 6 'LDJQRVWLFV DQG )RUWFDVAVEBRWAWM RDEROH R BWRWH ,Q 5XVVLDQ

X]QHWVRXH 3QDPLFOKRKWFRY )L]PDWOLW 3XEOLVKHU S ,Q 5XVVLDQ

ILX 6 ;X / 7DBDHDQUWYFEXFHG 6HLVPLFLWY LQ WKH 'DQMLDQJNRKRSHKYWUYRDW D #XDQWLWDW

ODQGHOEURW % OXOWLIUD FRUD OHRSKREIRE WV S HF LD 00\

ODQGHOEURW PWDRDFEWDO *HRPHMWU)URD QAMWEBH: + JUHHPDQ

O\DFKNL@WRFHVVHV RI (DUWKTXPWHRIUHBRNDVBXEQLVKHU S ,Q 5XVVLDQ

2XLOORQ * &DVWDLQJ & B6RUQHWWH ' -RXWQUHRFOGBHVRPHWU\ RI )DXOWLQJ

3ULJRJIVLWORP, %HLQJI W R RMFRRZP HGLWRULDO 8566 3XEOLVKHU S ,Q 5XVVLDQ
3ULJRJIZRM (QG RI &HJBAWDLQ W\ S ,Q 5XVVLDQ

3UXHVVEHRIUYDQLVHG &ULWLFDOLW)\ 7KHR U%DFREGHGV H R® BEDUGFHW SIQILYBUVMIRG. 3UHVV
S5LFKWHWKPHQWDU\ 6BIRVPRIRR/WUDQQD\D OLWHUDW X QD53 XEODQKHU s

5XHOOH ' 7DNHQV ) 2Q WKH&RPWXQ HODIWHK UBNXY HQ F H

6DPPLV & * %LHJHO 5 /*R XU B FOMD® YUEBXNDRQ +

6FKHUW]HU ' /RYHMR\ 6 3K\VLFD6DILRGHQGEGQRORYGVED SQUWRRIURSLF 6FDCHRSIKO6BW LSO |

6HQ ' OD]XPGHU 6 7DUDIGDU 6 3RUH ORUSKRORJ\ DQG 3RUB H6X bl MO/F B RER & B R MWA\LHUL RQ
“-RXUQOMWRIULDOV 6FLHQFH
6LQD\ <D * 6KLOQAWRWYD/QIH 4 @WYUDREZIVRWY 3XEOLVKHU S ,Q 5XVVLDQ

6REROHY * $ .RDWMRXYOHIORGHOLQJ Rl 3UHSDUDWLRQ RQERIUHBRNDRHAE RI (D UWK T X Q NGHKW VI

6WDNKRYVN\ , 5 6FDOH ,QYDULDQFH RI 6KDOORZ 6HL3PNVEEW\SYVSBNKKH SURJQRSAWVMVABRIQV R

7RPLOLQ 1 * .XNVHQNR 96 6WDWLVWLHFD@ HUQH WILHV DRIF E RFRNYV PUIRE WKW WL FAK R2 PWKH 6 R O
,Q 5XVVLDQ

7XUFRWWH '/  6HL\RRLFILOW] PG GINWLEDOWW\30DQHW ,QWH U

9RQ 1HXPDQQ - 7KH *HQHU DRI BRW R R DIV H DR BLRMF RE L QIN'P D WO LW 3XEOL\Q(E|XJVVLDQ

<HDWV 5 6 6LHK 7KHiOORIQR&\5R| (DWAWRTNDRHRUG 8QLYHUVLW\ 3UHVV

=KXUNRY 6 1 .LQHWLF &RQFHSOWR I- 6 WUDHQWUXWKH ROIHEFRKO L G V

=KXUNRY 6 1 .XNVHQNR 96 3HWURY 9$ 6DYHO\HY 9 1 UGKQWHGLRA & BQ \ D B KK HFO/D RVIWHE

(DUWK + ,Q 5XVVLDQ

&LWH 0/$

6WDNKRYVN\ , 5 :KDW 65D FoHi LIV@ GF [7WR'H + ,Q 5XVVLDQ )L[HG QHWJZRUN DC
SURYUBVWB BBB

DE E >/s/E' Es/Zk

&,0$7( &21752/ 9 [ 6<92527.,1$%287 7+( ($7+(5 21 7+($57+

6<1237,8%/ (9(176 2) 7+( ),567 +$/) 2) 3$5%'( 2) 3/$1(76 $1°

7+( 0267 6(9(5( 2=21( /$<(5 '(6758&7,21 ,1 1257+(51 +(0,63+(5( ,1 :,17(5

($5/< )/22'6 ,1 :(67(51 6,%(5,% $1' .$=%$.+67%$1 $%1250$/ &2/' ,1 &(175%/ (85B36,1*

90DGLPLU / 6\YRAFRWAMHRDRJ\ OLQHUDORJ\ DQG *HRHFRORJ\ *HRORJLFDO 'HSMHDNVPHQW F

LQSHWVHDUFKHU DW 3HMDURO R IDRAKBPRWASIDF#NMY LPH FRP KOR]JRQ#PDLO UX

$SEVWUDBHWWLI WKH FDXVHV RI QDWXUDO GLVDVWHUV DQG DQRPDOLH P HGDRRIGIRE ‘$DOEE € H
PRQWKO\ PRQLWRULQJ DQG XVLQJ VIVWHP FRPSDUDWLYH IDL@GVGQ R ERR & VEM B QBG\UDL
DQRPDOLHV LQ FRPSDULVRQ ZLWK A#$RWOWOVR]RQH WPOBX FROXHDQ WHPBRKDO DQG VSDWI
RIRQH DQRPDOLHV ZKHQ ZHDWKHU DQRPDOLHYV DUH FDXWKB EQMWRGMRRRQRH KGR JAK]
VLQJ QHJDWLYH DQRPDOLHV RI WRWDO R]JRQH 72 RU JHRP RJREM [FR QF MQRIKAR DMBARY
HU DQRPDOLHV DQG QDWXUDO ILUHV ZLWKLQ WKH FRQW L\QHFW DVOK VSOFHFL RO WKW V1 B
RORJLFDO &HQWHU RI 5XVVLD GR QRW XVH WKH WKHRU\ RRUH BLRW H QIEADEIEM\MWD R KDV ¢
WKH ZHDWKHU SKHQRPHQD DUH WKH SRH WRFEDOLGILFXIOHF VXWKDDY MR KHXSHHD BV EHE W
ZDV H[SODLQHG E\ WKH IDFW WKDW WKH FROG QRUWK ZL @G LEURW K HWKRITRGLIRQ W KREHAD
RXV VWXSLGLW\ FDXVHG E\RIGRISHD A MWHIRW\R ORJED WWHGRR QRW NQRZ RI DQ\ RWKHU VR
OHDQZKLOH WKH UHDO FDXVH Rl ORFDO FROG LQ *UHHFH IDQW KZH ISFRKVHKIRG/ YERHUF 2D THEFR\PA
D GHFDGH ,Q WBE $WKWIPPRPE UROH LV SOD\HG E\ KHDWLQJ WKH DUFW LFUBIDY ZRBH W
LQJ RI LFH LQ WKH $UFWLF 2FHDQ LV GXH WR WKH VDW}XHG WIQRG HRV DRIFCH D\@WA-IMDISIEU
VR¥WFDERXW ZHDWKHU DQRPDOLHV LQ 5XVVLD DQG DEUR® GLBNUZBO @ KDRDD FORNENG\GKH
5HJLRQ IORRGLQJ LQ 3ULPRU\H PHWKDQH H[SORVLRQ KW WHKHWRKLHLH WQHR JONE R R BACS U IE
VXPPHU VHDVRQ RI LQ WKH 1RUWKHUQ +HPLVSKHUH IX®P®\ FRUUHVSRQG WR WKH R

.H\ZRU®RVRQH OD\HU R]RQH DQRPDOLHV ZHDWKHU DQRPDOLHV FOUP®WHHAMKDQJH GHHS G

S5HIHUHQFHYV

%HFDXVH RI 1DWXUDO )LUHV WKH (PHUJHQF67R5W®BRIREX RQ <OPDO :DHBRXQUGWME VWF

DUFKLYHV,Q 5KVVLDQ
&RQVHTXHQFHV Rl 6QRZ LQ .UDVQ®RIODUZN SSKRWOD\SHYLHBBSY KBWZZ JLVPHWHR UX QHZV N

SRVOHGAMMYRS®GDYQRNRWRRHE]RU |  ,Q 5XVVLDQ

YJRUHVW )LUH LQ 5XVVLBOSUHDS WROOKLQD :HE KWWSV ZZZ JLVMPHNWHR LUB HHFRAWIML KL\ Q)
YURMSHUHNL@XOWD | ,Q 5XVVLDQ

+XUULFDQH LQ ORVIFRISHGLD 7KH )UHH: (RERPHGRBHERODQGDWLRQ ,QF Q G ME]BKWWSYV
\BFhkdB_ ' ,Q 5XVVLDQ

+\GURPHWHRURORJLFDO &H QWHDW RH 5 XD/QVG DF O Z RBIWOLDFL QHD WX UHV LQ W KH | LR UDVK HEBV & WRIL
+\GURPHWHRURORJLF DHOGEMHRPWM WG RU B RYLPDO &HQWHU RI 5XVVLD -XO WDEBE KWWS
FOLPMWO\VLY | ,Q 5XVVLDQ

+\GURPHWHRURORJLFDO &HQWHU RO I5KIVW LB ) H/IKW XODHAQ L@ DMKKH WR UW R H UL B B P:LEVESKLUHH RUIG



¢AVBAAA» AR CTtiAaPETBtTieIT116

GURPHWHRURORJLFDO +t48QR/MHHUW RRUBRURUDFDO &HQWHU RI ZXVVRBWIEBUQIR UX:AREGLPBWW:

WDEO FOLPRWO\VLY ! ,Q 5XVVLDQ

,Q 0D\ 6QRZ )HOO 7UHHV LQ WKH6OUDZQARSDUVNDSHVHUYHME KWWSV ZZZ JLVPHWHR UX QH?
PD\VNQH J RFOYGEHUHWNID VQ R\D|IDSRRPGQLNH |  ,Q 5XVVLDQ

,Q WKH .UDVQR\DUVN 5HJLRQ 'R]JHQV Rl +RXVHV $UH ®XOWLCRIGHEHFDXDNM RI WHKIHE )DOO
KWWSV VDOW ]JRQH QHZV I ,Q 5XVVLDQ

OHWKDQH (PLVVLRQV 2FFXU DH/G6DVY2B/0GH 0LRH LRYKIEELUVNO HE KWWS QRYRVLELUYV|
OLVWQHPRY W BBRR VRWKKHDK W H I ,Q 5XVVLDQ

6HOHFW 2]RQH ODSV 2]RQH DQG 80OWUDYQRDURQ B H@MD & B COROEH/0:BREK VIRWHHEYD /BB H
KWWSHHWVRU HFELR MHEBHIFWODS"!

6RNRORYD ( 1HDU 9ROJRJUDG $ .LORPHWHU :DOO RI58 UK RRRHUHEO PV H/MR 2GXQ\H 9LQBI
KWWS Y UX WH[W QHZV&XMWHDO® 5XVVLDQ

6\YRURWNLQ 9/ 'HJDVVLQJ RI WKH (DWW K WDREBD 23 RIQH 1/ D WHUU HHEROFWIVR. @ Q

6\YRURWNLQ 9/ 2Q WKH (OMPWWHRRLFELOFLHQMWN ILF (GLWLR Q7P PIQD/FK6 SO B B HBQ)@ LYOMHP |

HDSURDV®/H I ,Q 5XVVLDMBDHKHWAPH MRP DFWXDO FHOBWREWBW Y SKS!

,Q 5XVVLDQ

7KH J)HGHUDO +LJKZADN)\UDRD J\R REBFFOMVG RHEUHYURXS ¥ BI@G® 5DGLR &RPSDQ\ RI WKM $UPHG )RL

VLDQ )HGHUDWLRQ =9(='$ 2-6& $XJ ‘HE KWWSV WY]YH]GB UKWFHZV, Y \BWUDIQHB LB P
7KH )RUHVW /RVVEQRMKRZQHHU\ 7UDS(HGSO0L QR EMNWDRQS $JHQB\ HE  KWWSV UHJQXP L
KWPO! ,Q 5XVVLDQ
8QSUHFHGHQWHG )ORRG LQ 3ULPRAOM (23KRWRV $QG 9LGHRE KWWSV AZYWLKPWWHR UX
\DYOHQL\EHVSUHW\QGDOHRGWEBHMRVWWRLGHR | ,Q 5XVVLDQ
&LWH 0/$
6\YRURWNLQ 9 / 2]RQH /D\HU DQG :HDWKHU $QRPDOLHV LQ 1BRSDMKHDQG-HPPMSKHUH LQ 6!
+ JBRXVVLDQ )L[HG QHWZR SN ABYVNE BBB

(19,5210(17$/ =21,1* 2) 7+( 7(55,725< 2) $5.+$1*(/6. 5(*,21 86,1*
LTS8/ (/(9%7,21 02'(/6 $1' *,67(&+12/2*%,(6
$OH[DQGHU / OWBFHHMHRORJI\ DQG OLQHBBVOHRDU F I6H U HIDW IWIKFH ,QVWLWXWH RI *HRG\QDPLFV DQC
5HVHDUFK &HQWHU IRU ,QWHJUDWHG 6WXG\ RI WKH $BE&L'FKBXWSALD R $FDG HRRAJR| 6FLHQFHV ¢
PDLO D OGPIDEHHWSEMFHWLPH FRP PLQHHZDO#JPDLO FRP
<XU\ * XWL@RY *HRORJ\ DQG OLQHUDORJ\ &KLHI 5HVHDUFKHU DW WXY¥H URWW)LH/GHW B QR 15 HIVRIG
&HQWHU IRU ,QWHJINDAMHG 65WVGA\LBRQVWRKBGHP\ Rl 6FLHQFHYV 'LUHFWRU RI WKHYQFWUFWISHDFH C
JHGHUDO 8QLYHUVLW\ $WKNKDRVMHGRWNFLBSRYJ,' WDLRUINXWLQRYHIHWLPH FRP NXWLQRY#IFLDU
=LQDLGD % &KLVWHRNRIDRI\ DQG OLQHUDORJ\ +HDG RI /DERUDWRU\ DW DMWKHJ RYVYHIGHXWB BHYHB
&HQWHU IRU ,QWHJUDWHG 6W X\ R 6/F K H GBRHWV LU NoRKDAQW IBVBNF DREME,L G' RU J WDLO ]LQDLGD
EFKLVWRS$DEMWLPH FRP ]JFKLVWRYD#\DQGH[ UX
(OHQD 9 3ROGBPNRYBIRORJ\ DQG OLQHWHVBRMFKHDGMQWEH ,QVWLWXWH RI *HRG\QDPLFV DQG *
VHDUFK &HQWHU IRU ,QWHJUDWHG 6WXG\ RI WKH $UFWLF XXWWSEBDQ BBBGGEFRURI 6FHHQFHV $L
PDLO WO ORMDNKBDFMWLPH FRP OHQSR #\DQGH[ UX
$EVWWXEWRLO XVH LQ WKH QRUWKHUQ WDLJD DUHDV RI WK HZRWNK DSRIH@QY INQ B KD GFRRQY YMYHO X G L
WLRQ DQG DFWXDHUPRRVQ@GLIIDFHOWLHY GXH WR WKH DOPRVW FRPSOHRG IOENHIQFH RI L
RXV SURFHVVHYV DQG SKHQRPHQD 2EWDLQLQJ VXFIRUBLRUPDUINRIFRHY \RHV WW K HFQUDWHQMA R\
WULRRWDQG WKH LQWHQVLW\ Rl GHYHORSPHQW LV H[WUHPHDO @HFNXWVY MU \RY BYHKIKWXIUJ HF
DUWLFOH ZH SHUIRUPHG D FRPSDUDWLYH DQDO\VLV RIARA DWBELZODEDRL @ L)LIODOHG WHU
*07 (" $&( (7232 DQG $67(5 *'(0 DQG FKRVH WKH $67(5 *'(0 Y KRGORUIWMRMWK®G WRUWL
ULHV 5XVVLDQ )HGHUDWLRQ %DVHG RQ WKLV ZH GHYHQRSRO @ KW KFD/W NOFPCY BEBIQOE KN | R
VLW\ Rl WKH K\GURVHW DV SDUW Rl WKH DOJRULWKP @R1$ Y RH\SZD UG W R Q LFDHRXREDSIK IWFD C
SDUDPHWHUV DQG FUHDWLQJ DRVBWWHUHQ QHU W@ P HERSASIDAVATEING. \WB'Q B | WWKHH MUH-BDXAUDVWL R
DQG ORFDO SDWWHUQV ZH PDSSHG WKH KHLJKWYV DQ@W KH RRRUSEDP PREGMHONWHURUEHO
WLQJIJXLVK WKH KHWHURJHQHRXV VWUXFWXUWHM IVQ @ H G WHK M OQLDHUILR QH\O FDIQEKBIRFIDOL AR F
ILHOGV ZLWK GLIIHUHQW ILOWUDWLRQ ZLQGR2ZV 7 P a Zz Zi 7 DQ® L®GAMHFZHOW G
FOXVWHU DQDO\VLV ZLWK D GLIIHUHQWKGXPEBW LMIOFG DWW HVE X® IDRGQG RWMR(R VDUDPHW |
FHVVLQJ RI WKH PDWHULDO WR HVWLPDWH WKH |UDIFWWL RIR FFIRW & BlIUMQ WW ABIDR MHH® GAO L Q
PDSV DQG JHRPRUSKLF BDWBH.pG®WH BBWO RWWEKX :FHOO T P JHQHUDWHG XVLQJ WRSRJUL
*6 *5$66 *HRJUDSKLF 5HVRXUFHV $&IDOWIW 6KISSRUW BO/WHR UDLQ PRGHOVQXVLQJ GLIII
WLW\ RI WKH VBQ VR DK IGIKMWWU LEXWWR. WR FKHFN RXU '70 ZH FRPSDUHG LGN ZZ MWK WNKKHH JH |
RULJLQDO '70 $67(5 *'(0 Y E\ FDOFXODWLQJ DQJOHV RI $¥0MSHHEAX®MHRR ULKHQDURPRGM &
REWDL®HRGE YODAHUV Rl WKH 6+$3( IRUPDW FRQWDLQLQJ SRLQW RESIRFWNG DR kR R G/LFK
6$*$ *,6 ,Q WRWDO SRLQW REMHFWYV ZHUH H[WUDFWHMWGKH $U NREMGHIF/RR/ORMV BEKLRK ZH
RQ WKH GHYHORSHG '70 DQG FDOFXODWHG JHRPRUSKLF $DRIDP W &V \D @G WEW @WIDIILHIG Z
DFWHUL]HG E\ GLIIHUHQW UDWHV RI HURVLRQ DQG DFFXRKQO DVNEREBERFHA \DH FRMW O K
DERXW WKH HITHFWLYHQHVV RI RXU '70 DQG WKH D BIHYHO MWRYLRPKRQRPIQOM @ W& LIQUYV KH
.H\ZRUGUNKDQJHOVN 5HJLRQ JOREDO GLJLWDO HOHYDWLRQ PRGHE H&RYLRQ@ SGHRBHYVE HM RIPRI
FDO PDSSLQJ
S5HIHUHQFHV
$QWLIDHY - (PSREUHDQIVWRWRVMHI 6%$5 &RPSOHPHQWYV /L'$5 'DAWDOHR & RDEOBJH | HFW LIYWHD ¥ VW UR3
OLWLIDMURMK ,PDJLQUDARXWED O+ 3')ILOH KWWS HLMREWAQW KBMREBGV (PSRZHULQJ
$QWLIDHY - (PSRZYHUIDQLVOMMHEU 6%$5 &RPSOHPHQWYV /L'$5 'DWFD QR &RYDHEWIHI I HHRFMW'IL YD N WU
DQG OLWLIDRWPLIRQLFYV =+ ,Q 5XVVLDQ
$WODV RI WKH $UNRRQBRDVODIKILIRCHFWRUDWH Rl 1DYLJDWLRQ DQG 2FHDQRJUDSIK\ RI WKH 8¢
,Q 5XVVLDQ
%HUO\DQG $ 0 ,PDJH Rl 6SDFH 0DSODNQGC 3RERUNKWURQ ORVFRZ,Q 5XVVLDQ
&OXVWHU $QYDOWI/RAMWY BW6RIW 5XVVLD Q G :HE KWWS Z72ZZ VWDWVRIW UR KRPH WH[WERRN P
(DUWK([SBR&UUHUHRORJLFDO 6X&BH\'HE®*BWPHQW RI WKH ,QWHULRU 8 6 *HRORJLFDO 6XU)
KWWS HDUWKH[SORUHU XVJV JRY !
(YDQV7K®E (IIHFW RI 5BHVROXWLRQ RQ *UDGLHQWYV &DOFXODWHL IURP D QueEvdIWL IWXNHE D DWAKLE U B



"hDD ZzWd,KZ"U rdz o drU o Z

]JDWLRQ RI $OWLWXGH ODWULFHV E\ &RPISKXA HQY OPSEGH Q 8 5P LLWDHOLWR RD U HRIUDSK\ 8QLYH
(YVHHYDRGEHUQ 5HOLHI YRUPDW LR QDIUAR RH WWKHY : HY W WWHESRORMRAQ B O DR BV W SQ 5XVVLDQ
JDEHU 9 &OXVWHULQJ D@0 QWK$08 RRVWERRRRYV BFLHQFH
*RIDURY 0 <X %RORWRY /DIQ G WADISHIR'YRY XOBHRARR SOMDWHDX 7HFWRQLEK\ B RBEVIHIBIWDORY LRRS

<HNDWHULQEXUJ 8UDO %UDQFK RI 536 3XEOLVKHU S ,Q 5XVVLDQ
,VDFKHQNR $ *JHRKUMDSRLFDO &KDUDFWKQY VWR G VP HJ WV & WHEME WDRRE TRUWK 5 H BVR Q¥/HRVIHEX V'
EXUJ 1D XINVKBIXE@ ,Q 5XVVLDQ

.RPDUDVDP\ * DKL $ $ 1HZ $0JRULWNO® OXKWH BHNQ BB V0 RRQ | R H G GHMIYESN PREDQUGIBE NR | 7K
RUHWLFDO $SSOLHG ,QIRUPDWLRQ 7HFKQRORJ\

XWLQRY <X WVWRIROL&KL\GWRGD HVYR1 WKH 1RUWKHUQ 7HUULWRULHV RI WKH (DUWWK IURP
QLWLHV IRU ($DPWRBW 668Q BXOU% UDKEFEXEIOLVKHYROXPHEY 5XVVLDQ

/IDXVDOD 7 9 HGRRROGRPA *HRIJUDSK\ DQG 6WUXFWXUH RI WKH 5XBRIYD@ [7H R LIWAEWIH &R QWY
VLW\ Rl /DSODQG S

/JLNDV $ 90DVVLV 1 9HUEBHMNQV- & ONKHWHOURIBDINMOH RQ LBWMIKR JQ LW ER Q

OLQHHY $/ .XWLQRY <X * &KLVWRNILCGGOLQBRAWNRYWDPO (OHYDWLRQ ORGHO IRWK 6WXG\LC
HUQ 7HUULWRULHV RI6BOPH DQGHGRBDWERQ ,Q 5XVVLDQ

ORULVVHWWH / & KOBDWVHYIOKYVWKHINDJ 7THFKQLTXH *HQHUDO &RQVLGHXMWRURQYDQQ 4XD®
WLYH OHWKRGV IRU 3V\FKRORJ\

21ILFLDO :HEVLWH RI 6&RR/Y RROEG &R SMQEVRMFRQBWMS ,Q 5XVVLDQ

6KDU\ 3 $ 6KDUD\D /6 OLWXVRY $9 )XQGDPHQWDO 4XDGIRGWDWDRYH OHWKRGV RI /IDQG 6

6KDU\ 3 $ 6KDUD\D / 6 OLWXVRY $ 9SHFHLBURE® HEASERG HEPBREARU § RR PHRVUW\D ILD )LV LFD
'"LQDPLFD 4XDWHUQDULD

6KDYULQD (9 ODONRY 91 *XUNDOR (, )HDWXUHV RI .DRWVWKHWY® GBS SIPOHHRWS O S-TEILONK D (
KWWS ZZZ QRUGVSHOHRVBEX FRD5KAD/BDIQQGH[ K

6RIWZDUH 3URGXFW *HRLQIRUPDWLRQ 6\WWHP 3DQRUDPD ; V 9 }F 3RQUR LROUFPEDAVDRNDV XRIBIP B \
WKH 'DWD LQ %LQDU\ IRUP 3$5%IILFLDO :HEBVRWHORI(QILQHH XL RFL SO D(QILQKHULQJI %
UHDX Q IGO3) KWWS JLVWRRONLW UX GRZQORDG GRF V[l ELQ SGI! ,Q 5XVVLDQ

7URHK ) 5 /DQGIRUP 3DUDPHWHUV &RIUQ dBDMQFG W R FARIVO\ 'RIDEMDUHFE 3URFHHGLQJV

9RVNUHVHQ@WRMG\HU® 5HOLHI 3URFHVVHV RQ WK B RSRIEGW RU DRWARAEUQ 53 \V5DOVVLDQ

=KX ' B5HQ 4 ;XDQ < &KHQ < &OXFENLH , ' $Q (IIHFWL¥ED VHSEXYNDLIRQ) PLRYO ¢-RGRBOO RQ L W
RJ\ DQG (DUWK 6\WWHP 6FLHQFHYV

&LWH 0/$

OLQHHY $ / <X * .XWLQRY = % &KU(QWRYRQPHBNDO =RRLQPNRYWKH 7HUULWRU\ RI $U
LWDO (OHYDWLRQVHEGRADRDEBEDEL P H + ,Q 5XVVLDQ )L[HG QHWZRILRY DBGEW BV B

B B

6<1&+521,=$7,21 '(6<1&+521,=$7,21 5(6<1&+521,=$7,21 $1°

75$166<1&+521,=$7,21 2) 352&(66(6 ,1 1$785( $1' 62&,(7<

9DOHULL $ &KBUH¥KRIMYVRU $FDGHPLFLDQ RI 5XVVLDQ $FDGHP\ Rl 6FLHQRNLRQREWRUWDRI

%UDQFK RI WKH 5XVVLDQ $FDGHP\2BRFFKWQFHN RHRD® RUUQEXRDILO FKHUHVKQHY#SUP XUD

6YHWODQD , 6WHSBPUWRWYVRU +HDG R6WDERUBMRHOWIWLE R QWHU RI WKH 5XVVLDQ )HGHUD

5XVVLDQ $FDGHP\ Rl 6 FAGRQFHKWVWSYFRRUFLG RUJ B DLO/HWYUVES B R\RYIDFHW LWPWLERPES UX

$]DUL\ * *DPEXUBEVHXK\VLFV DQG ODWKHPDWLFV &KLHI| 5HVHD UBKHWK D WX &K PIQG $IF DGR L VR X

,3( 586 ORVFRZ X3®WSV RUFLG RUJ WDLO DJDWE\UWVYSIYEMWLPH FRP D]JDPE#PDLO UX

1LQD *DPEXUWBRAYD 3K\VLFV DQG ODWKHPDWLFV ~&KLHI (QJLQHHU DW ® FFLLGHP \ QRV V6 EWHK QVFt

,3( 586 ORVFRZ X53&WSV RUFLG RUJ WDLO JJQD@EXUWVSIYPHEWLPH FRP D]JDPE#PDLO UX

$SEVWUDFMWLF PRGHV RI SURFHVVHV LQ QDWXUH DQG VRFLHWKMJKP ERDO O BDWFW X HGL RQW U
YDULDEOH YDOXHV RI OHYHO DPS®@WIVW X @ BXMDYGE VU HTKHH @EEEIG W FRAVUMK B XRBXRIVK LSV F
FHVVHV LV LPSRUWDQW ERWK IURP WKH FRJQLWLYH SRVQWIRDDPMHYG D@Q LRSS S\EDQ
FDO DQG SUDFWLFDO SUREE&MPRK Q/EHUNVOM IDGYDWHIRFRI GLVDSSHDUDQFH DRQG WKH
WHQ UHPDLQVKXQWQRFEHFW Rl RXU VWXG\ LV WKH LQWHUGHSHQGHQFH, ® IRXK\W KM EQ
FULWLFDOO\ DRDODE®@H WRXUBM GDWD LQFOXGLQJ WKRVH REWDLQHG ERQ RXUZRDQ® S
DV FRQFHSWXDO DQG SUREOHP DQDO\VLY ZH DWWHPSW HGYW B QFD WK HR W QIUKD & & P
VKLSVHEMMWEKHVH UK\WKPVY &RQVLGHULQJ WKH FXUUHQWO\ NQRZR UHWKHSIOHF RRIHVR F |
GHVFULSWLRQ ZH KDYH LQWURGXFHG WZR DGGLWLRQD G KURIPLM D WH R QIHRVERMR \E H L
XVH WKH WHUP pUHV\QFKURQL]DWLRQT IRU UHFXUUHQ®F¥URXRIR\Q D]EWILVRIQP \ ILRHD BI IR €
RXW Rl VIQFKURQLFLW\ ,W LV DOVR SRVVLEOH WR WD O I PELREKRIJDGIRWDISISIH [S K ¥ QRFG-
ZKLOH DSSHDUV DJDLQ EXW QRW LQ WKH SUHYLRXV EXWHIO® W LRR KILFH\GWIRDEWYR @
VIQFKURQL]DWLRQ IRU VXFK D SKHQRPHQRQ DQG FRQWL®WUZWRPHDN[DPSW KN ¥ KMHKU |
ODWLRQV ERWK VRFLRJHQLF DQG FDXVHG E\ QDWXUDO IPIEFLRW V Z H RRW K6 ¥ B HOW HIDR
VWURQJ FKDQJH LQ WKH DPSOLWXGH RI WK H LWKNWKWP RIQRE MPHF WG/HIS H QSR @V HR R QWHK[HV F
FRPSOHWH GLVVROXWLRQ RI WKH UK\WKP LQ WKH p QFRRLF/SI HRV HV K HWE QIR R D WK ROP 1 O
VHTXHQW UHQHZDO ,Q D QXPEHWRU @D ¥ HWK R¥FKHLYHWVISIR G\PHH WIRI QFH RI D QHZ UK\WKF
YDULDEOH SROVUK\WKPLFLW\ LQFOXGLQJ WKH DSSHDUD QFHDN Q/GL G LEXSS W B/ FDHG IR
URU WY\DEKURQL]DMIVRIQURIDWKIHQ G H[WHU QDO UK\WKPV Rl WKH VIVWHP DQG LWV HQY

.H\ZRUBVRVSKHUH G\QDPLFV LPSDFW V\QFKURQL]DWLRQ WLPH VHULHVY HDUWKTXDNHV WL

S5HIHUHQFHYV

$IDQDV\HY 6 / OHJDF\FOLWH *HRFEHR QRRIIRAGFR BWDOH ,Q 5XVVLDQ

$IDQDV\HY 6 / 1DWHW®DIVERFTHPSRUDO 9DULDWLRQV RI 1DWXUDO $QWKURSRRHOLE®QG

1IDWXUH DQGGRIFBHWAYHURY ORVFRZ 1DXFKQ\ PLQ SKXKEVILWDIQHU

$JDWRYD $5 1HSRS 5. %DULQRY 99 1D]JDURY $ 1 0\JODBQH 6D UWKHXLUSWD'D &RIODIR
/RQIHUP 79LIQH & KURQFHRRURHVD QG *HRSK\VLF¥ ,Q 5XQVVLD
$OSDWRY HIQQLWLRQ &FWRERBILRFRJI\ DQG &BWRQRPREBDEIRYH 6 , 5DSRSRINEOQLRKFRZ 7UL
+ ,Q 5XVVLDOQ
$O\DNULQYNLHQWLILF 3ULGHGW 2V JRQ LPWN R QR R F BRI\GRRVQ/DQ QW V3 X EOLV K H U S ,05
%OHNKPO\@FKURQL]DWLRQ LQ 1DWRVFIR D QI® X N B KIXE@R IAK H U S ,Q 5XVVLDQ

&KHUHVKQHY 9 $ *DPEXUWVHY $* B6LIJDFKHY $9 O9HUNKRWXWRIVIDDQ ,ORUEMBPRIOWR ( 9
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ELGLW\ ORVFRZ 1DXND 3XEQ I5XKWHALDQ S

'LDNRQRY % 3 .DUU\HY % 6 .KDYURVKNLQ 2 % 1LNRODHW $.9 7¥\SXOQRWY B4 MIDRVICADY RY (D &
"HIRUPDBWREG VVHYURTXH®F\ 6HLVPLF 1R L3KAVELEN UDIFWKHK (BDWWKYDQG 30DQHMWDU\ ,QWHULRUV

*DPEXUWVGEINLYPLF ORQLWRULQJ BRWARY /IWKRDSIOHOH VK HU S ,Q 5XVVLDQ

*UHHQ - . .ROLGDHPRKDPPDG 6 + %HUU\ - (QWHKNKBBWLQHR®DWBWDLRQMHHON 6WURQJ )HHGE
$SWPRVSKHUH DQG 7HU UBIWWWH D6 RA/LFR HSKEHHU H

/IDYHURY 1$WOH® RI 7THPSRUDO DDU ISMWIKRURSE RJHPMWXDQG 6RFLDO 3URFHVVHV 9R®XPH  &\FO
W\ORVFRZ 1DXFKQ\ PLU 3XEOLVKHU S ,Q 5XVVLDQ

/IDYHURY 1$WOBE@ Rl 7THPSRUDO 9DULDWLRQV RI 1DWXUDO $QWKXRBS® JHRE 6 BOLED 6 REFIHOHOU BIVRI
WKH (QYLURQPHQW DQG D\RYENMRE W\B REYQ MIKHHIQ FHV S ,Q 5XVVLDQ

/IDYHURY 1$%WOH®@ Rl 7HPSRUDO 9DULDWLRQV RI 1DWXUDO $QWKURSRUHGLEXUQURBQELRO BYRIF
ORVFRZ 6YHWRFK 30\XV 3XEOLVKHU S ,Q 5XVVLDQ

/IDYHURY 1$WOH®@ Rl 7HPSRUDO 9DULDWLRQV RI 1DWXUDO $QWKURSRHHQLXUD@ & QMRIFQ.D 6 SKIRF
ORVFRZ <D3X®OLVKHU S ,Q 5XVVLDQ

/JRGIJLQVN\ , +HDW /LJKWQIROLWERURFFEGHQWRUPDWLRQ/LERMWDOQ;S :HE KWWS ZzzZ |
OLEUL UX HOLE VPL KWP! ,Q 5XVVLDQ

/JRGILQVN\ , +HDW /LJKWQBRWENQUR $FFLGHQWRUPDWLRQ/LERUWDO Q G :HE KWWS 27z
OLEUL UX HOLE VPL ,Q 5XVVHLWO!

6KHEDOLGFL 9| 6WURQJ (DUWKTXDNHURMF RZK H. B & 61D 73XEWLWR H U S ,Q 5XVVLDQ

6RENR '\QDPLFV RI 3RSXODWLRQ 1XPESWULRM BDFHPRSRADIP RQUGIWLRQV RI 1DWXUDO $QWK
HV 9ROXPH 1DWXUDO DQG 6RFLDO 6SKHUHV DV 3DUWV(®RI| WX H/ DY WURRRP@ERZQG DV 2E
OLVKHU % ,Q 5XVVLDQ

‘:DOOLVHU 2 + 3DWWHUQV DQ@®RBEROHW RQ WYREQG (YHQW \6W UBWILOWUDRS KH LG HOKEHHH3 K DESHILRY RHLE

&LWH 0/$
&KHUHVKQHY 9 $ 6 ,*BREHCDQRYYD $QG 1 6\OPRERQWWHWIRQ 'HVI\QFKURQL]DWLRQ 5HV
7UDVWFKURQL]DWLRQ RI 3URFHVVEBWDER DRWXURHD QG 6RFIHWXVVLDQ )L[HG QHWZRUN DGG
SURYUBVV B B

%,2/2%,&$/ 2%-(&76 3527(&7,21 )520 7+( 63%$&( :($7+(5 9$5,$7,216 3266,%,/,7< 2) 68%67%$17,$7,21
%RULV 0 90ODGISFLUSKAWLFY DQG ODWKHPDWLFV $VVRFLDWH 3URIHYVVYRUL SSFHHILR W& BB WHHJU F K$HH
LPHQWDO 3K\VLRORJ\ DQG %LRSK\VLFV 9, 9HUQDG\2NE& &UKWKIBEY )HGHUMORUILYHHVLW\ 6LP
PDLO ERODGLPLUYNR#HWLPH FRP EYODG#\DQGH[ UX
[IDVDG\PHPXU\PQ&V %LRORJ\ 3ULQFLS®KD BHDHEDWF&FHIUH QW L\WKS HTXLLSHP O\ VO HIQWIMRIO RJ\ DQG
LFV 9, 9HUQDGVN\ &ULPHD&L. hHGUHRERD §RQWWSUINVLWUFLG RUJ WDLO QMWHPOAD\D QW V#M
VSDFHWLPH FRP WLPXU #JPDLO FRP
.DULQHXPDQ\D@WY %LRORJ\ 'L&KFWRIERHVKEHHQWLILFSHWXLSHPO\YWO&HQWIHRORJ\ 9 G %LRSK\
QDGVN\ &ULPHDQ )HGHILM B URGIRCH KWLWSY RUFLG RUJ WDLO MIMXRDH\DMBWEHWLPH FRP
WXPDQ\DQWVN#JPDLO FRP
(OHQD 1 &KX\PQ %LRDPRINHVVRU +HDBIRIXWRE HBLYQLPDO 3K\VLRORIM DQBCHWNR SK\VRHENQ )HG
8QLYHUBMIPVHURBRO KWWSV RUFLG RUJ PDLO EPKIXQDMBDFHWLPH FRP\DHEHQBEOHU UX
$SEVWUDRWQLVPV RI YDU\LQJ GHJUHHV RI FRPSOH[LW\ DQG SK\¥HBRKKHP EKDQ N\ VWREIFQD HM
DFWLYLW\ VSDFH ZHDWKHU DGYHUVHO\\DI| DM WHPIQ D K XWPOH) VD IQFEK Q RV B K B UGIL VAKILWHP D N
VXFK REMHFWV DEXWHO\ UHOHYDQW ,Q WKLV DUWLFOXE (AH BWHR @@ VR Co@ K AW AW BQ V RS,
LVPV IURP FRVPLF ZHDWKHKVHSWUAWHPE D G RGR/X U ERB HIGXFOMVY M PKHWRW & HMWQ G GHVFULSWL
EULHI SUHVHQWDWLRQ RI PRGHUQ FRQFHSWV Rl WKH PWFKQQ IWRN RIL RRUSH BIBINLERE R\ VIS T
PXCAKDQQHO @R&KHBOK ZH LGHQWLI\ DQG GHVFULEH WKH HOHFWURPDH®MWKILE FKDQQHO RW
XOWHRJ UDBGHR JHQHUDWHG L Q ROV ERHQHWRMSEWHBKH WKH HITHFWV RI DR GBI [CHWHIGY L W\
WKDW VKLHOGLQJ DJDLQVW WKHP LV VKLHOGLQJ E\ | HWH\RPOWE HRELVE BRTME/URD\BIKS HHR DH \
PDJQHWLF VKLHOGLQJ GRHV QRW WDNH LQWR DFFRXQUR | WIRN RMLEWHDMWKHRI PFE KB WO R Q/V
DFFRXQW WKH XQFHUWDLQWLHYV LQ WKH LQWHUSUHW DRMLERIU R F R/ FHOSHMWWREDRD HAERIRP DL |
Rl VXFK SURWHFWLRQ L SDWLHQWVDVRY DVVRFLDRKSY ZVWIKHWUS QB H ZRIW GKGWHDUH SC
GXULQJ LRPRYGHWBNVSKHULF GLVWXUEDQFHV LQ GD\V RI WUDQVLWOGY VERWRYL BE YEHRX
PHQW RI PDJQHWLF VWRUP\ IZL MKHD WK G GNWQDRQVEWORIXH Rl VKLHOGHG URRP KRZHYH
VXFK :LWK WKH KHOS RI +HOPKROW] UHFWDQJXODU FFOLMWHWQB IV HQBRWHMBIVE R ECH WK bl
TXDWWDWLF WHRPDH®HS LWVHOI UHPDLQV XQFKDQJHG &RPSHQVDWWRQDRFHWKWD H RN G URLDN
IUHTXHQF\ WKH LQIOXHQFH DW KLJKHU IUHTXHQFLH® ELIVLKHWXU B AR XRE QWRHE HRVIGI QL I L
LH E\JURXQGHG JULG 6WULFWO\ VSHDNLQJ WKH VRPOMWED RYVIJDHWQBE IRHDADGD\ FDYI
.H\ZRUBRVPLF ZHDWKHU IHUURPDJQHWLF VKLHOGLQJ DPELHQRLOQRQL]LQJ DQG HOHFWURPDJQH
5HIHUHQFHV
$FKNDVRYD <X 1 %U\]JXQRYD 1, .OLPHQNR /, 1RYLRQRGERY 5B G LHWLRRI DD 3 REEGH R IR
,QIOXHQFH RQ WRPQHPRWI| 6SDFH %LRORJ\Q 5XVVLDQ
$OH[DQGURKHBRIORIJLFDO 5ROH RI (W FSHMRDVBKWILVFIRO\WHFKQLF 8QLYHUVLW\ 3XEOLVKHU
%HORYD 1 $ 3DQFKHO\XJD 9$ /HGQHYJVWRESHOVIRWRU\tDQG, Q[SHVNVRBQW
%LQJL PULQFLUS@HEWURPDJIQHVRN BRR SH|PDAWOLW 3XEOLVKHU S ,0 5XVVLDQ
%RJRPRORYD (9 *DYULORY <X 0 'PLWULHY 63 'RYDWRU 1 $ROBDWIQRZWK $QIRADHON HNY 9mF
3URFHHGLQJV Rl WKH &RQBDMVN.HGIG®W BES 5DGLDWLRQWLGHMNROWRIXWDIQG OHSLFLQHY 5XVVL
%UHXV 7 . 5DBBS@RWWLE 6WRUPV %LRPRSK\AOG DR GFEEGBRYHWVNY VSRUW 3XEOLVKHU
&KHUQRXUWULPX® <X * 6RNRO / <X 'HWHFWLQJ ([SHULHQFH RI WKH +HDAHWE 5 R AHH GLSHYGRIQ F
,QWHUQDWLRQDO &RQJUHVV :HDN DQG 6XSHUZHDN )6WO GMWHIGYERXGIDWQR B VML BQRORJI\ D
&KLELVRY 6 0 )URORY 9 $ $JDG]KDQ\DQ 1 $ 6WUHONRY \DP ( ®NUXOBEH WD )SRERMR YD HG .|
RJHRSK\VLFDO )DFWRUV , Q10X HE¥MHF R QV+XP B R 09R IGRHWIQ VI B WK D O, @ BIXWVYE B Q
&KROHULV ( 'HO 6HSSLD & 7KRPDV $: /XVFKL 3 *KLR@HQRWORHDRLQBORE ODXIMRS WEBIE BLKH.GIC

5HGXFHVLEGXHEWE $QDOJBVRE LIQLBIOF H6 F L +
'LPLWURYD 6 &RVPLF 5D\V 9DULDWLRQWRQ GHRPIDKQ 3#K\VLRORJILFDO 6WDWH
JURORY $) 2UO\XN O, =DSRUR]JKVND\D 9, 5RPHQHWYV $ BPH7RBK\YSEOBPLRVEBREAMHRY BRI ,QI

SRUWV RWWREDIO $FDGHP\ RI 6FLHQFHV R, NIHOLNLD Q
*DG]KLHY *' 5DNKPDWXOLQ 5% ,QIOXHQFHV RI 6RODU D QRG ®HRPIDN K H\WU LEFRMEW)RRARRORID + H
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"LVHDVWAH\R SK\VLFV +

*XUILQNHUFOHPLF +HDUW 'LVHDV H P\QFR B RIKEWD ISV MHLY LW\ S ,Q 5XVVLDQ

,VNKDNRY 9 3 7RZDUGY WKH 3UREOHP RI 6ROD 6@ W(LOH MW U Q RYWR Q/F#H BN D Y& ® DV KHUQ H \
,Q 5XVVLDQ

.DWVDYULDV3BRSD®HPMDD3 ORXVVDV ; $SRVWRORX 7 7KHRGRPPIRKORYK $QIGRBDEHPIDQ 7S
&DVHWGYDQFHYV LQ 6SDFH 5HVHDUFK

.D]QDFKHHY 9 3 O0OL%KRLQRRIDPEBWIRRY RI 1DWXUDO (CAHRNMRYRPIDUQMWIIFXNH GBEFOLVKHU

.KRUVHYD 1, 3RVVLELOLW\ RI 8VLQJ WKH 3V\FKRSK\V LR RIFORV RRBLK N PHRIOY [VEHZRSEKOD O X D W
LFDO YVRNFHDQG %LRVSKHUH ,Q 5XVVLDQ

.OH\PHQRYD 1 * 6SDFH :HDWKHKH, QDOXHKQF & R QU UV, 5XVVLDQ

.RQRYDORY $, )RUPDWLRQ RI 1DQRVFDOH OROHFXODU (QHMORE @H % X\Q/ kD QK HR D GOLRW R | $aKI

+ ,Q 5XVVLDQ
.UDYFKHQNR ./ .RURWNLNK $ % <D]JHY 6 $ '\QDPLFV RI 6FMH GHROWHIOU HW\W D VB® BR\VWUR
+ ,Q 5XVVLDQ

X]LQ $1®OWXUDO 5DGLRDFWLYH %DFNJURXQG DQ@® RWFRID QLKW DRIX B/EIH KHWW K V % L RSV S K®H ¢

ODYURPLFKDODNL + 3DSDLOLRX 0 'LPLWURYD 6 9%DED\HYU(,PSR¥MDRQ + S DREGVDENAM R H |
3DUDPHWHUM RWXNWKD]DUGV =

2EULGNR 91 5DJXOVND\D 0 9 .KDEDURYD 2 9 'PLWULHYPD,Q9E RG] @/LRN RDIFW IR G \ZIDW K RFE B \(
HV LQ VRO DWLRBWLWLLAW\ + ,Q 5XVVLDQ

2EULGNR 91 5DJXOVND\D 0 9 .KDEDORYQDWRYLGXBRHQEK,5$1( (fSHULRPAGMWXBILQJI %LRVS
3URFHVVHV 6\QFKURQL]DWLRQ E\ &RVPRJHRSK\VLFD QG)DOF &RLXO WNIDR B URFSV. FR(Z HH.E WYR IDE;
WHUVEXUJ 990 3XEQLVKHQ 5XVVLDQ

3REDFKHQNR 6 9 .ROHVQLN $ * %RURGLQ $6 .DO\X]KLQ 9 (9Q FRAK K DSCRRIW D Q! @ GG F KX B
QDQFH (OHFWURPDBQBWGFL)XL 188 Q ¥ VBRINRLSK\ B MAVG L H ¥

5DSRSRUW 6, OHODWRQLQ LQ WKH 3UHYHQWLRQ RI 0D JQHIMIGF BW BR PR H 353-REHEREARQ J @ VRN
WXWH 3XEOLVKHU * YRDXRWVLDQ

6DPRNKYDORY 9 3 (IIHFWV Rl &RVPRSK\VLFBOREXAWX RW BRYWP LR (FIRQW DY 50D\ H V

BWDGQLN 9 6 ,QIODHRESKNVRFBEODEWRUY RQ WKH (YROXWAR®MD R | ${TARDYCH WFIH RQL BW P R VS
%LRVSKHUH R(GWKH (DUWKY\VKHY DQG $, 20 ORVFRZ 1D®MNXWBXEDQVKHU

BWRXSHO ( * 3HWUDXVNLHQH - .DOHGLHQH 5 6DXOLXQH %P DRE ULDAWIRNE X W R @ FEK D3H B U M
VHUYDWLRQ /I#WKXDRXDQDO RI %DVLF DQG &OLQLFDO 3K\VLRORJ\ DQG 3KDUPDFRORJ\

7HPXU\DQWV 1 $ 90BGRPOBYPN\RA QOHFWURPDJQHWLF 6KLHOGLQJ LQ PbR RDRGM WAERYD R DG D

EUXFNHQ 3DOPDULXP $FDGHPLF 3XEOLVKLQJ S ,Q 5XVVLDQ
7HPXU\DQWV 1 $ &KX\DQ (1 .RVW\XN $6 7XPDQ\DQWVHFWYV'RPW\DX\Q (O F W DRIFPIRIG\N W L1F
WHEUDWH GlLPLPIDE RO3XEOLVKHU S ,Q 5XVVLDQ

7VHLVVOHU <X 9 ODUW\Q\XN 9 6 7XEHUFXORVLV ORUEL 'LW\G5 QO B WH\R QYQWERNERRFIHHG § DR/R
RI WKH &RQIHUHQFH &RVPRV DOXPWKH BKBRSEKMUH + 6H® 5XVVLDQ
<DJRGLQVNY 91 +HOLRJHRSK\VLFDO )DFWRU3URIE C8HLF\H RI F6 S D RIF HA/IMR GHR(E GRYR/H Q O
=DGRQLQD 1 9 $SWLNDHYD 2, (SLGHPLF DRGG(DR/@RROLMD 3HQE REXLUAL RS SLOE @ 1 EGRE0LIDUP BiF V
+ ,Q 5XVVLDQ
“HQFKHQNRHGYHGHYD $ $ .KRUWHYD\QFKUBQHPOWLRQ RI +HDUW 5DWH ,QGLFHV Rl +XPDQ
LQ WKH JUHTXHQE\ 5m«Q3HRREIK\WLFDO 3URFHVVHV DQG%LR®QSKHNM.DQ

&LWH 0/$
90DGLPLUVNY % 0 1 $ 7XPXQ\DQWY DQL ( 1 &KX\DQ %LRORJLFDO 2EMHBWYV 3URW
WLRQV 3RVVLELOLW\6RDF6X D\WVED QMPLHDWLRQ ,Q 5XVVLDQ )L[HG QHWZBURYD® GWHB/ B
B B

,1 0(025,%0

1$7$/<$ $ 7(085<$176 2873, 28&7 1HFURORJXH

'U 1DWDO\D $ 7HPXU\DQWYV ZDV WKH SURPLQHQW 5XVVLORL I QRQ R \( WKHIIPLEOI W SHRDE RNWIHD
RORJ\ DQG %LRSK\VLFVPHDQ JHGADBUNQEYHUVLW\ %HJLQQLQJ KHU ODERU WFWLYLW
RP\ DQG 3K\VLRORJ\ Rl 0DQ DQG $QLPDOV RI WKH &ULPHD QGHWVBWH G KGR J\RWREMHDQ,II W
HITHFW RQWRBYHWWURPDJIJQHWLF ILHOG DQG VSDFH ZHDWKHU RQ O DYL\WR RUGHOLNBPR?
ERWK LQ 5XVVLD DQG DEURDG 'U 1DWDO\D 7HPXU\DQW &N IWKLHD Q XDNKGRIDR RIS IR DNDRW F
QDOV PRQRJUDSKY DQG SDWHQWY VKH ZDV WKH KHDIGHR | GHOHG B U B RHBD QG6GR RWR
3K ' GLVVHUWDWLRQV ZHUH GHIHQGHG 6KH ZDV D PHPERIQ IRQ GV & FIL (DY FHHVR IRERNKIIBE MOR E
WKH MRKUWHDDAOLILF 1RWHV Rl 7DXULGD 1DWLRQDO 9, 9HUDPGEPEHBORIYWHWLVELVERULB
MRXWIOMOROLWLFYV DQG (FRIJHRG\QUDPNB B \R | 75HPI . R\®WQ W VWACH/ (X UR S BDRH P BIBURRH UL FD G
PDJQHWLF 6RFLHW\ ,QWHUQDWLRQDO 6RFLHW\ RI %LRPHW HRRURGCR 8N LDDQ EFEN0D B/RIORS K
3K\VLRORJLFDO 6RFLHW\ /DXUHDWH RI WKH 7D XH D& I6DMDVRIQ BO L9H FOIHW R B GB\XNW REQR P
PHD 'U 7HPXU\DQWYV ZDV QRW RQO\ D GLVWLQJIXLVKHG DFKRODW L\DKEQAEDIVIEHWR GOADL
SHUVRQDO FKDUP ,Q WKH FXEH DQIEQBEYRKW KRH B RWHYWOD UW L AIDHWKRIU'Y  7\H BXEMW K H

.H\ZRUGVN 1DWDO\D $ 7HPXU\DQWV VFLHQWLILEQRROQQMLVEXMWQRBWURRDBQF WHD WIKHIUG ORI P H

&LWH 0/$
9HUQDGVN\)&MGIHUHDD 8QLYHUVLW\ 1DWDO\D $, 7HPWU\DQWVHF 6 SR\ XHQ G 7LPH
,Q 5XVVLDQ )L[HG QHWZRURY DB\GB BB

Z KZ s/d | dz I
21 7+( 3266,%,/,7<12}) '58* $1' 121 9(5%$/ 0$1%<0$1 +($/7+,03529,1* 35$&7,&(
1LNROD\ 3 % LOH@WMRIHVVRU DW WKH &KDLU RI 3HGLDWULFV QR . X E DKQV BAVB D' W HR 10 FIGG ROV

WDLO QSMEIRIDHDQWRIHIVHW LPRIUSKR #NEZPDOHDQLFEN#PDLO UX
1DWDO\D 1 6KFKH3ROHYODHMGDRVWLQH $VVRFLDWH 3URIHVVRU DW WKH &KDLUWRI 3UHIRM.@RVGD. F\
25&,' ,KWWSV RUFLG RUJ I®WDLO QO@WKE® MR O HYDMNWDHW ERRIUSKR#NVPD UX
$SEVWUTDKHNKHDOWK\ LQIOXHQFH RI KHDOWK\ SHUVRRZ QUIRVHI FOHR € J1 MAVP HR Q QV & ® FV. HFONA PAOUGH
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LQ %LEOLFDO -XGHDFHQ®XHMHAMUWHUWKXURSH JHURFRP\ FRPPXQLFDWLRQ EHWZHHQ
KHDOWK\ SHRSOH GXULQJ WKHLU MRLQWGDWD\WEH ITDPR XV HIK WRRSHRERQR | ONZHQ VRIAD Z|
FDUH FREHGGKMI WKEIMHFW Rl RXU VWXG\ LV WKH KHDOLQJ HIIHFW R QU R D BRWILHQW \
FRUHVLGHQW ID®VDQ P WKEHB VR U K WKKRP®R ORJIE ADIOH PHLP SOHVW FD O K Q0 DWAIRGHQ BDWHIR R (
WHUPLQLQJ PRQWKO\ ELRORJLFDO UK\WKPV DQG FRQVWIUXFWRYLIQB LWIFN PW U \G IQCRW [RA W
VH[ RI D KHDOWK\ SHUVRKPEXSK RQID\VRQ FEKURRIKHNIPOMWXK\SBDQ SMWEBDHMW ZKHUH SDWLHQ
FKLOGUHQ DQG WKHLU FRUHVLGHQW IDPLO\ PHPEHUV DU B#5Q iRH WQKIHGU R KB VIBIERR X W
SKDVH V\QFKURQL\QPWEDIQE KKHHQ GWW\LARUHVLGHQW IDPLO\ PHPEHUV RU WKMHVVDQRJIH(
WR WKHLU KHDOWK VXSSRUW &REERDBQQI[MPAMY IV RWY FIHS BV RDEKOBDX W ZIM) FRXOG |
SDLUV DQGDWRODGPHPWHUYV DQG HFEHQHWIRYBDL 6 RSDWKIENQWUDFWLFH FDQ EH XVHG IRU W
PHPEHUV RQO\ DV D UHVXOW RI WKHLU VWD\LQJ E\ WKHK VEXBVRI P KF DG LKOHD O K\F D@
PRQWKO\ FLUFRDQ@MDWN ELRUK\WKPV WKH KHDOLQJ HIIHFW LV HVSHFLDO®RBURQRXQ
WKHVH ELRSM(\WKRWDPH WLPH FRKDELWDWLRQ RI ELRUK\WKP RRPLH 3O WHIE ¥ K UFDQL L
FRPH D ELRUK\WKPRORJLFDO FDWDO\VW Rl WKH SDWKR® RJDPSO0 FHW R FH/KFE KR BDRHY DU W
\HDU SUDFWLFH Rl VWXG\LQJ WKLV EL RUWHK\RY K VKGR JR.IF D W OBXKEGRE KIDGR VR / IRR @FH FHV VD U\
DFFRXQW WKH %6 LQ WKH IDPLO\ ZKHQ QXUVLQJ VLFN UH®PIMUYMMUYKHQ DGRSWLQJ D F

.H\ZRUBRQWKO\ FLUFDOXQBGR D R\ WK RRIHKRWIKFV ANV DKER 8 HVQEGHQ\W IDPLO\ PHPEHUV FREHGG

LPSURYHPHQW UHKDELOLWDWLRQ DGRSWLRQ RI FKLOG

S5HIHUHQFHYV

%D]DURWVP\V RQ 7LEHVBDBBHG (FROHW 3XEOLVKHU S ,Q 5XVVLDQ
%LOHQNR 15B\W%PRORJLFDO 5LIVIKWDESHRUDNWRRJO6DIHW\ &KURQRSSREK\®MEGV7RPHSLU 'LVDVYV
+ ,Q 5XVVLDQ

%LOHQNSRKWRBQRELRORJLFDO )RUHFDVW DQG &RPSOH[ 3URSK\OD[LV RHORSWPNQ RIGOHDVHY DQ
S ,Q 5XVVLDQ
&KLQ 6 '1 +RSH/ &KULVWRV 3 - B5DQGRPL]HG &RQWUR RIMH G 7 UKD G I YRAIRTLEH KN MAKDBIW( L RHP
LQ 3UHWHUP 7ZLQ¥GLYD @/KHIVIL®81HRQDWD@ &DUH
'"HOO3RWWRULVPR ' 2% PWDHEHRRGLQJ RI 7ZLQV LQ WKH 1HRYHDGLDW LQWHIEVVYQRDUH 8QLW
'"HPDLWUH / 7KH OHGLFDO 1RWLRQ RI p:LWKHULQJY IURP *OmIUHIMV RRVWEK H/ RRENENUHI-CR WA R H Q W |
+

)LHOG 7 +BHWQDQGHHLMR / )JUHHGPDQ - 3UHQDWDO 3HULQDWDO XQ HIHFHYR W DXOHKW I R RO D
DQOG 'HYHORSPHQW:
*DUJLQR 6 - 9%LRUK\WK P V¥HDIOGNVKR F&RPLIRUNR W N

+XIHODQGX@HODQG V $UW RI 3GRORWDILQUOVRYD 3KLODGHOSKLD*RRQGHN D®BR%HD®D NQVEV R:® E
KWWSV SOD\ JRRJOH FRP VWRUH ERRNV GHWDLOV 6LUB(UDV-BS¥B8;$HVRQB+XIHODQGBVBS$

+XIHODQG & : .SUW]RDRURORQJILIHWHUVEXUJ /HQLQJIUBY 3RENUAKLDD

XUW]PDQ - *RRORRG 3W.QJ 7KH &RQTXHVW RI $JLQJ DQGRW KHQ JDHNV LR @ RIIDAMEKBIQ /L QF

/IDVFDUDWRY - .DODOWHHODNRMRXOODNRYXLQJ +RPHV IRU WKH 20@& p*$URFRRIQVDRORQ\ %\]DQV

+

OHWFKQLN®HI3URORQJIDWLRQ RI /LIGR \2BRVZL PLI/YNLIF BXEOG IVHH U S ,Q 5XVVLDOQ

1RODQ 0 *HULDWULF 1XUVLQJ $Q ,GHD :KRXMWQGDPHR+3GYRQAHG IROWPQF

INTYLVW /XWHV / BHG&RQJ 7ZLQV $ 'HYHORSPHQW D O-GRXEMESB® RW R E M VWHDW H LEW B\IWIFRORJLF

LQJ +
6LPPRQWVKH &URRN )DEWFRZ\ (.602 3XEOLVKHU S U HDEG L QOVEHY SFIK BXS H 6LPPRQVB
B.RORNROBSRB+HPX KWPO! ,Q 5XVVLDQ

6ZLVV (SKHPHULV IBRUVWURGHBWYRGLHQVW $* Q S :HE KWW S Z2Z DVWUR FRP VZLVVHSK VZ
7RPDVKHN . 0 :DOOPDQ & &R EH®RGIGHU7ZXWD W LBSRDGSY. MIE & GLDMNILE Y +

&LWH 0/$
%LOHQNR 1 3 DQG 1 12@KFKHJIROHNIBYOLIVD RGHUREQ E\PDQ +HDRSWRYLQJ 85DFWLFH
DQG 7LPH + ,Q 5XVVLIQHWYIRHS DGGUWHMN BB/WB B

6(/)+($/,1* )520 &$1&(5 0<7+ 25 5($/,7<"

/\XERY 2 6HYHWUJEQWRFLDWH 3URIHVVRU 3URIHVVRU DW 6WUXNRY $QDWR PG EFDIONK@RIORIY \RLKD\L

25&,' ,)KWWSV RUFLG RUJ IPDLODXERMYHUJVODEMWLPH FRP ORVHYHUJLQD#JPDLO FRP

OLNKDLO 5 .RQGWGMAX® 'HSDUWPHQW WK \HDU VWXGHQW I YorHHRKBMR KWW EW ORYIFIRG BWD W H

DR NKINRDGUDWSPR#HWLPH FRP DGPLUDO #JPDLO FRP OLVKN #PDLO UX

SEVWUSIFFRUGLQJ WR :+2 VWDWEDWERWBWWHY ZHWHD SRQPDU\ UHJLVWHUHG LQ LQ WKH ZRLU
UHDFKHG PLOOLRQ DFFRUGLQJ WR WKHHRUMFDYG ZLWOZ DGO GJ MKH GXLUWV) R QE [WHDVH
FDQFHU PRLWHD QVWARZ DQG WDNHV WKBWHKOPUGSHWMKRDRIWHIRBEE®HRE WKHUH LV
UMXYHQDWLRQYT RI FDQFHU GXULQJ WKH ODVW \HD UV WHWS KIELD OWH TRHHFHBDYELIKRE QH D VW
WDOLW\ SHUFHQWDJH WKH TXHVWLRQ DERXW VSRQWWDQ@HRI W VW HMIUHVIVER®DRIOWRPRWY [
HQRXJK 8VLQJ VRXUFH DQG FRPSDUDWLYH DQDO\VLV LQHMKH H [LCDPPLHOZ-RG) W IRUWG HWVEXIH SV
WLFOH TUHEK WHLUEP RXW XWXXFROOAIXVHG WR GHILQH FDQFHU VSRQWDQHRXV UHJUHVVLRQ L
WLRQ ZLWKRXW DQ\ PHGLFDO WUHDWPHQW LV DGYRVFIW®DW @ BWK RBE UH SWLLGIV W \ © B W\RLPRH
WLPHV IRU KHDOLQJ IURP ERQH WXPRU DQG -HVXV UHFRNWUHCE KG PR QG\RIRW BBOWN LW K H
QDQW WXPRUV LQ PHGLFDO OLWHUDWUHFDROFRHRIYFHH QR XIUGH G RMLEDGW AL W K VDIWFHKU H
RXWT JRQDGDO WXPRU GHVFULSWLRQ ZKHUH DXWKRUV JHWHWD BRBERW REW OF@MMDENK PAHIO
UHJUHVVLRQ 7KHUH DUH IOR WHDIVR\GR \B RIGVPINFKBDRXWPW RI WKLV SURFHVV 7KH VSHFLIL
LPPXQH VIVWHP LV RQH RI WKH NH\ PRPHQWYV LQ WXPRU GHV\DQGFWHROR ¥ RHWDM WL B iV
QRGXOH HSLHMHRUPRRDQJILQIOXHQFH RQFRJHQHV DQG WXPRU VXSBWRMNRIHYHMGIE D
JURZWK IDFWRUV FDQ OHDG WR FDQFHU GHJUDGDWLRQ L QK W NAHW RGN0 RISPGIOHW H3) U
ODVWH IRFL Rl QHFURVLYVY KHPRUUKDJHV DQG DUHDV RI LQ IDD® NVRW R W\ PIHRIDM/H 8 Q. GWRUID
RI FAVWLF VWUXFWXUHV :H VXPPDUL]HG WKDW GHWD LO VORIRKR USK®POHIUFHDQN B QGL R Q O H
FOHDU O0DQ\ FDQFHURJHQLF IDFWRUV FDQ LQGXFH FH®RJLFD QUK DWW Q WVRHKFRER/RRPBW LR Q
WKLV TXHVWLRQ LV YHU\ GLIILFXOW ,Q DQ\ FDVH SDWLHRMOMHWKDHV AXU CHIHWUW R H B Q B
YHDOHG DQG FRPSOH[ PHGLFDO WUHDWPHQW ZLOO EHEWWCLUWHE WKH SRVVLELOLW\ RI L

.H\ZRUGMHIOHDOLQJ IURP FDQFHU EXUQHG RXW WXPRU WXPRU UHJUHVVLRQ 6W 3HUHJULQH V

5HIHUHQF
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$KPDGL ORJKDGGDP 3 &RUQHMR . 0 +XWFKLQVRQ / 7RPDV]&RRPEDPHWHR I8 8RBUWD\QMFRYR B H
OHUNHO &HOO &DUFLQRPD $IWHU %LRSV\ $ &DYKHS5HBRUMFDQ GRYHNQB@RRY VAKIH D MWRISDIW

H +H "2, '$

$0 ODPXQ %KX\DQ $ %LVVLQJHU 5 &DR + /DQJ ) 7ULJJIHU DHRI XA B UGIKOV(LRRYK I\RF QU
LVWU\

%XON 6 &HOLN 2 "7XUN + 6XHORJJHQ 7 ,O0EH\ < 2 ([W U DR RWD G E 8 QRIRHPQRIQO DU KX MRW B
SHWURSHULWRQHDO 0DSWLHW $R&DNGD BHEIREQG UROR J2, ;

'DY\GRYVN\KHI3UREOHP RI &DXVDOLW\0R®Y FORIZG LOAH@H. | (3KLEROAR/KH U ,Q 5XVVLDQ

+RVKLL 7 +DVHJDZD * ,NHGD < 1LVKL\DPD 7 7HVWLFXODHFERFLYRP RNV KBRE XE RD\WH
5HSWBURO &DVH 5HS '2, M HXFU

.LP *- /HH - /HH '+ &OLQLFDO DQG 3URJQRVWLF 6LJQLILFDQFH RI| O&DUQAHEURLIHFAQHHBRO\RP

H "2, 0

0DULD &DVHV Rl OLUDFXORXV 'HOLYHUWBI$H3I2 W(RP BBNFHEFWUH |, Q YHE/ WK WDAWBH GZZZ UD N
IRUXP WR%KE_"h\Zgwkemq@Zw”_kbajZ\e Hht ,Q 5XVVLDQ

OL]XQR 7 8VDPDND ZND.DZDJXFKL . 2NDJDZD 7 <RNRL . &RPSOMHWO G IRIMWD/XEDR X&/D RHFJ
ORZHG E\ $GUHQ@BQ65HBXE QI O + 2, FKHVW

1RH * $ +\EULG )HYHU 7KHUDS\ HRW L@ BN B VSHROWIOHPRHN6 H 02 | M PHK\

SHWURYXLGHOLQHV IRU *HQRVDPRZ2 @FRBORPBXEOLVKHU ,Q 5XVVLDQ

3LHWURERQ 6 %RQRQL , OD]JRQL ( /RWLWR ) UID®IULRELQL 3XR]IFOBWLBYWUR? RJIQFRE W
$QWLERGLHV 5HDFW WR OLPRWRSHV RI %. 3RO\RPDYLUXV D )GURIQOD ABXQERRU 9LUXV |
2, ILPPX ‘HE KWWSV 7732 D PEIWQ 66 HM BOBRY !

3UD\HUV WR 6WX 3 HRIDMIKRQHF SUDMHUVHE KWWS ZZZ RXU F DWRER-OLLHF SO H LWIPROP SUD \H U

5DVKLGL $ )JLVKHU 6, 3ULPDU\ $GUHQDO $QRIKRPR| $ HPDWHRROIRWEF S5HYLHZ

5REVRQ ' &DQFHU 7KH O\WWWHULRXV OLUDFDXMWXEDW&EY ,QUBLULQJ HEFWRWWS ZZZ EEF FR]

WKRHVWR YD Q L \AOLQRH U'!

6HAHDOLQJ IURP &DQFHU $FRRWRQAY ARP HRIF\ERW YV "HE KWWS QHEROH\ FRP XD VLFN
,Q 5XVVLDQ

6X ; &KHQ ' <DQJ . =KDR 4 =KDR ' /Y ; $R < 7KH &LUWDRVD G R HY ViX@ 8 BUEUBRIUDKVSE
ODWK®IWVRFLDWHG *HQHV LQ +XPDQ 2URQFROBPARMSRHWY &DUF2QRPD RU

“+29V OHGLD &HQWHU &DQFHU 1HZYII% KO WHLEN L)\ME URDES 2 'HE KWWS PHZZ BRRQWQWH
IDFWVKHHWYV IV HQ! ,Q 5XVVLDQ

<XFHO 0O .DED\ 6 G6DUDFRJOX 8 <DOFLQND\RYW ZEHWWSRJIJOM RIU BAKDW (0 HB)OWOHG/L]HG 7R
$ &DVH 5HSRb\E &DVH 5HSRUWV '2, ‘HE KWWSV MPHGLFDOFDVHUHSRU
DUWLFOHV

&LWH 0/$
6HYHUJLQD / 2 DQG 06BRHPO@EQDWURNP &DQFHU 68K W 6 HOL@IHW \ "+ N
VLDQ )L[HG QHWZRUNSDRBGWBWWB BBB
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, YD .DODVKQEKRY +LVWRU\ // 0 B6HQLRU 5HVHDUFKHU $VVRFLDWH SWRVKWWRRI 060N 1QWYRW

WRQV 0%*,02 8QLYHUVLW\ RI WKH OLQLVWU\ RIKMWISVJQRM FRIGURURI 5XWDALM OREBAD VKQLNRY #M

VSDFHWLPH FRP LDBNDODVKQLNRY#LQER][ UX

$SEVWUIRFQK PHQWY Rl QRPDGLF SHRSOHTV DUFKLWHFWXUH LQ WKIHFRQDMGIDODE RN S\BEHW HKIT
FXOWXUDO KLVWRULFDO HWKQRJUDSKLF DQG FLYLOLYDIWRRQPE GREQ SNE®R VMKHE L7
WKUHH ODQJXDJHV .DIJDNK 5XVVLDQ DQG (QJOLVK ULFKWHNFE\GOXD ® PRV HE NIDOED ALRY
&DVSLDQ GUDIWHG IRU WKH ILUVW WLPH LV D VLJQLILFD@RWHR® QWL R UD WDKNK VW IDHQ \k
LWV RXWVLGH ,Q P\ SDSHU XVLQJ WH[WXDO DQDO\VLFHRWO QE H B R FRL D P ISYERICH Q
UHDGHUV ,Q FKDSWHUV RI WKLV ERRN LOWVIXW KV R O @&/ HOHE REX.W WALKQHF V@ DYAHX U H J IKR. @ VRR WX
DOO DERXW WKH SHFXOLDULWLHV RI WKH PHPRULDO DQBQRX\W\R|PRRS O[S \P LDOQCH Q@
PRVTXHV PDXVROHXPV VDJDQDWORV DQBYWRWRQWRQHQFAKH ERRIN XQGHU UHYLH?Z
WKH ELEOLRJUDSK\ RI VWXGLHV LQ .D]DNKVWDQ IRON DVWWFKH QW FRV XW KGR &R RSORGHEENGR M\
HW KDQURE K H R O R J\ IDUFK IHWHKERANKH/ WD Q IRU (XUDVLDQ FXOWXUH D FRQWULEXWLRQ VW
JRULIDWLRQ RI UHVHDUFK PDWHULDOV RQ WKHVH WERVIRPLY LHOAKR] R IDIVQW KK HFRW WD |
PHQWYV RI IRON WHFKQWBRWXHWW XVHG IRU WKHLU HUHFWLRQ ZRUNLQYWR&WWEXLOG
PDVWHUV WKHLU VFKRROV WUDGLWLRQV DQG FRPPXQLWVSNFLDER § EDXIGRHE RIS B
NQRBOH Rl WKH KLVWRULFDO DQG FXOWXUDO KHULWDJH RWRDDR L BY IOV WSMUBH/ L MQW

.H\ZRUGXOWXUDO KHULWDJH PRQXPHQW VWXGLHV FXOWXUH RRIVWN SBHSIX®Q WLHI L QD N K

S5HIHUHQFHYV

$]KLIDOEKH (SUFKLWHFWXUH RI 1RPDGY 3KHQRPHQRQ RI WKH +LVWRDYV ®IQIEQ &ROMKRPH R (

*\O\P 3XEOLVKHU ,Q 5XVVLDQ

$]KLIJDOSORQJI WKH 6KRUHV RI VBIOHR BBV S LOXQOEDMRQE &R 3XEOLVKHU ,Q 5XVVLDQ

,Q $OPDW\ WKH %RRN DOEXP ORQXPHQWV RI 0MQNQVRUDX D Q @F8V W\XUWH E D K BAWHS/ H @ IH GQ |
DOPBWH]HQW R YIDERIS D P\D VPQ QN LMWBW X UWDBD I ,Q 5XVVLDQ

.DG\URY % .XSU\DNRYD 1 7XVXSEHNRYD / 7KH 3URJUDP &XKOMW XDDXD W R U BNEDREH FSVEILRBMR
+LVWRULFDO 'DWD RQ@HQRMUHQED . D] DMK V ‘HEZ RMQWBUDVLD UX QHZVS$ SRSEXWVLDQ !

1D]DUED\HY 5HFDOOHG WKH 8PSRUWDQFH RI 3UHVKWYNDJ1&XYVRX U DEDVMHKAMYWIND BHR RW B B UINLL
6HS 'HE KWWSV ZZQDJRUBEHRF@YD]KQRRFMKUDQ KWPO! ,Q 5XVVLDQ

1R ORGHUQL]DWLRQ &DQ %H &DUULHG 2XW :LWKRXW 3US5NWHGLER DIG\WARQ G OWA/MNO W X (SIS UL D]
KWWS ZZZ UDWHO N] ND] QLNDNXMEB R FB/HRUKQ D] Q WYLLMXB Q B\ ML B B DIDRMNHBMKLX O W X U\B V FK
BUHVHQWDWLRQ RI 6 DOEPKR JDA QKPP HRRW RI 0D QN{(WHQIWDISIG 8VIRWUW ‘HE KWWS Z
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HYHQW N] HYHQWQID® FHREN DFILED P\ D WOIONL VYWADW\XUWD!  ,Q 5XVVLDQ
7KH %BAEXP ORQXPHQWYV RI ODQN\VWDX DQG 8VW\XKUNZV:NV 3DWWNQYWHZ V1QS) D.JD]NRHW V@ Q

"HE KW@HANV N] QHZV NQLDDERPBBWQLNLBPDQJLVWDXBLBXVW\X KWPO! ,Q 5XVVI
7KH %RAEXP ORQXPHQWV RI ODQN\VWDX DQG 8VW\)QL$WWDDX\/I\B]UHKHQWE|‘(BLWQ-I MBS D\P\ R |
PLQLVWUDWLRQ 2FW ‘HE KWWSV ,DZEXIMYRBRWDX N] QHZV !
&LWH 0/$
.DODVKQLNRY , $ B3URIHVVRU 6HULN $]KLJDOQLRDEBG HQ W \6\R R QB QN \$ B/@ HFMD\@ WBEKO W 6 (
OLVKHU S ,Q .DIJDNK 5XVVLDQ 6B3Q®GH Q@& VK PH/RERN 5HPLEVVLDQ )L[HG|QHWZRUN |
SURYUBVVB BBB
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1DWDOLD 5 6MEVDQHQIRI 6RFLDO DQG &XOWXUDO $FWLYLWLHV 6HQIRRU RHFOVRXBREZ BDMGH KRJ LG

6WDWH 8QLYHUVLW\ /HDGLQJ 66 LD GIQWW IDW SMHKMW(X FRW LQ@WBO ALVFLSOLQDU\BUREOHPV L

FRZ 3HGDJRJLFDO 62BRWHKSMWSHWUWWFLG RUJ WDLO QNIPDQPSDFMWLPH FRP P\][HLQDWDOL#

$SEVWUTKHVWHUP pODWKHWLFVY WKH VFLHQFH Rl OHDUQLQJ DWNHRRBIS RAHDNF K LIQXG ADN IDGOWRG S L
VFLHQWLILF XVH E\ -RKQ $PRVLQRRHG ERWINE1GPOEWSEXKOLVKHG LQ +HUHE\ &RPHQL
ULJKWIXOO\ FRQVLGHUHG D SLRQHHU RI WKH FRIJQLWLYWY RISEGREB W ILRGABEUREIEN MY E G, Q
WKH GHYHORSPHQW RI WKH LQIRUPDW LARIQWKRIF HIGW F DEWLVR QI R/ \BAWW RHDBRWGL WKH VI\VWHP
YHORSPHQW RI ERWK WKH WKHRU\ Rl WHDFKLQJ DQG OHDUWMXH P Q8% WOIGHRRRIQCHENG FEQR(
RYHUFRPLQJ WKH GHDG HQBEWRIFBBGDRWIYDW\D7R D ODUJH H[WHQW KROGLQJ FRQIHU
HGXFDWLRQ DQG FRJQLWLYH SHGDJRJ\ LQFOXGLQJ PDW K 8 VWRLFA/D VF RROQIAUNVDXPHRE HVFRH BH
SUREOHP DQG GLWFRRQDID \DI) REN GV OFUBBWILADO FRQIHUHQFH 30DWKHWLFV DQG )X
KROGLQJ LQ ORVFRZ 3HGDJRJLFDO: 6WHFWH 8 QTKH WBWRVUD® RIIRKH FRQIHUHQFH ZDV FR
HLIJIKW WKHXYWLR®L WKH VWUXFWXUH DQG FRQWHQW RI ZKLFK FRUUMVYSRIEBHG WR PD
PDQDUXP HPHQGDWLRQH EFRQWXDW BWQR ¥OWEKWKOREDRQ WKH 5AKRBER RD VXPR 01 ISIHR S
HWRRRWEKDW HYHU\RQH FRXOG VHH DOO WKH JRRG DQG EDG VG MNK BB\GH Q. YIBEY JRRG LY
DQG HVFDSH HYLOY &RPHQLXV GHVFULEHG WKHVH WRRONWKH®RDBIVR || RURHEEBDQW YR\ G
WHUMHQHUDO &RQVXOWDVWDRQF FRQFHSWYV DQG DFFRUGLQJO\ VHFWLRQWMQLQIKH FRQI
3DQVRSK\ XQLYHUVDO ZLVGRP 3DQDXJLD XQLYHUVDO HRUDR J R /G SRGHERMDU B D Q RHUGKKR V
WLRQ 3DQJORWWLD D XQLYHUVDO FXOWXUH PDQLIHVWH LR REG® QRUN H\DRBMBEYEW K H \
YHORSPHQW RI WKHVH LGHDV HVWDEOLVKLQJ Rl &RPHQLXYO3MROFRSG KHUFHERFH. W'D BHG L
IRU DQ LQWHJUDFX FWXUBDQGWYWRQOGLVFLSOLQDU\ DSSURDFK LQ SHGDJRJLBY DQG HGX
RORJ\ DV VXFK 6LJQLILFDQWO\ QHZ ZDV WKH D FW WAKFELWSQAGIH LRR QA B O HRFRIP EGEWR IV X
VWDQGLQJ WKH LPSDVVH RI PRQRGLVFLSOLQDULW\ DQGKELS¥HQFS SDIHIOUMNPN DNGX/RDQ
VXFK GLVFLSOLQHV DQG ILHOGV RI DFWD®IGWH FRQ RPQ AKX UDIOQ YXVVGALLFW B B GDFR BIHR GRNIA
WLVWLFV ORJLF DQG PDQDJHPHQW VFLHQFH , FRQFOXGHH®WXFDIWIRULR MDEDRVOWFUISD WG L
WLRQ RI QRYLFH UHVHDUFK MW PLRY W KH FRQLFDQQFBE THSHWRPLVLQJ DFKLHYHPHQW

.H\ZRUSKLORVRSK\ Rl HGXFDWLRQ FRJQLWLYH VFLHQFH PDWIKHMWULBQVGLEPENLIFYD &RPHQL X"

S5HIHUHQFHYV

$UVKLQRY 9, B6YLUVN\ <D, &RPSOH[BWAORVRGKD RG 6WIVHDEWHD Y & UrH,F K MRODRVVLD Q

%D]KDQRY 9 6FKRMAUDNVGIHGVMLSOLQDULW) LQ 3KLORVRSK\ DQG 6 FILRMFRHD BISEIWVRRE KIKE 03 WKE

,Q 5XVVLDQ
%XQLQD 9 * )URP ,QIRUPDWLRQ 6RFL#%HWO OWRW L@R RO MGJH BRESEWVY.HYULHQGVKLS 8QLYHUVLW
,Q 5XVVLDQ
&RPHQLXVH-QHUDO &RQVXDHVRWR RRQ RXQP VGBI VD 7KW HH 6 BDA¥ RS BHGDJRBRVFRE@ :BH @D ORYLND
3XEOLVKHU /LEBDMPHRU 3HGIHIRBD =O\JRVWHYD Q G :HE KWWS SHGDJRJLF UX ERRNV
,Q 5XVVLDQ
OHVNRY 9 6 OHWKRGRORJREBIURM\QLWRYRDIALWQ 5XVVLDQ

6DEDQLQD 1 5 /\DEDWKHPDWGKY DQG )XWXUH RI SHDOMRIDLEG V6 FIHRMHH GE @XVGRIUIFOVLFDO &R
QDWLRQDDWIIDRIWLIFQ SFFDVLRQ RI WKH WK $QQLYHUWDUNRI - $0RRFREQ LORW FREZV FIRGD JRIR
FDO 6WDWH 8QLYHUVLW\ 3XEOLVKHU ,Q 5XVVLDQ

7RZDUGV .QRZOHGJH 6RFLHWLHV3DAIL(VE&BLRILAG3EHORVKMOPI KWWS) ZZZ LIDSFRP UX ILOHV OF
OHDUQLQJBVRFLHWLHV SGI! ,Q 5XVVLDQ

&LWH 0/$

6DEDQLQD 1 5 320DWKHWLFV DQGX)\KW.OWH6EUBEWDBIBOLERQIBOBQFH ZLWK ,QWHUQDWLRQ
3HGDJRJLADEQIGYWDUW LWA 'HERY 6SDFH DQG 7LPH + ,Q 5XVVLDQ )L[HG QHWZRUN DGG

SURYUBVVB BBB




