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.LQJD %RWHNUZLFNL .DPLOD OD]XU ODUFLQ ODMFKU]DN :LWROG

,QVWLWXWH RI 7THFKQRORJ\ DQG /LIH 6FLHQFHV LQ )DOHQW\ %UDQFK LQ
&RQWDFW GHWDLOV XO :PDNRXPBE®MD N ERUHN#LWS HGX SO

$57,8&/( ,1)2 $%675%&7
SUWLFOH KLVWRU\ 7KH DLP RI WKH VWXG\ ZDV WR LGHQWLY\ DQG DVVHVV WKH
5HFHLYHG )HEUXDU\ WLYH PDVVHV REWDLQHG IURP GLIFRQWMAHQPWWRIDQLF VXEVWL
5HFHLYHG LQ WKH UHYLVKE DRUPPHW DDRHLQWKRBLOXWLOL]HG VRLO GHULYHG IURP IHUV
$sSULO HTXLSPHQW 7LPRWK\ JUDVV ZDV XVHG DV D WHVW SODQ
$FFHSWHG $SULO D IHUWLOL]HU RQ WKH DQDO\]HG PDVV ZDV FRPSDUHG ZL)\

UHIHUHQFH ZKLFK ZHUH D FRQWUROLREGHFW ZLWKRXW It
H\ZRUGYV REMHFWV ZLWK WKH XVH RI DPPRQLXP QLWUDWH IUHVK SL
ELRJDV IHUWLOL]HU <DUDOLOD ([SHULPHQW ZDW FRQGXFWHG LQ TX

PHWKDQH IHUPHQWDWLR 0,
GLIHVWLYH IHUWLOL]HU Q_QJVRHW-IRWDO R REMHFWYVY %DVHG RQ WKH VXUYH\ LW ZD

SRW H[SHULPHOW XVH RI GLIJHVWLYMUBRVIHWWY MYVQWLELHG EHFDXVH RI LWV |
KHDY\ PHWDOV FRQWHQWRQ YDULRXV VRLO SDUDPHWHUV DQG LV FRPSDUDEOH WR W
IHUWLOL]HUV VXFK DV PDQXUH DPPRQLXP QLWUDWH DQG
IHUWLOL]HUV 7KH XVH Rl WKH GLJHVWRYH GLG QRW FDXVH
KHDY\ PHWDOV LQ WKH VRLO WKDQ LW LV LQ FDVH Rl WKH >
IHUWLOL]HU RU IUHVK PDQXUH ZKLFK IXUWKHU FRQILUPV W
VDIH DQG FDQ EH DSSOLHG DOWHUQDWLYHO\ ZLWK WUDGLW

 QWURGXFWLRQ

,Q BRODQG DQG RWKHU FRXQWULHYVY D JURZLQJRLQWHUHVW LQ
JDV SODQWV KDV EHHQ UHSRUWHG UHHR® WDE O AKWRMQHAHV\ ESUR(
FRPHVY PRUH DQG PRUH SRSXODU EHFDXVH RI HQYLURQPHQW S|
DORQJ ZLWK WKLV LOWHUHVW D SUREOBEIRNVNMEINWAK, WLV UHODW
D BSURGXFW RI WKH ELRJDV SURG®GSHWIWRRBD \7 KK/ BMR/ W VIHQIGWW IRK FI
LQJ DV D IHUWLOL]JHU 8QIRUWXQDWHO\ LW LV GLIILFXOW WR FR(
ELRIJDV SODQW

:DVWH IURP DQ DJULFXOWXUDO ELRJDV SODQW FDQ EH D JRRG
WKH\ DUH SWDRSIKBUGHNFHEHRUFK FBUWUHMNWKBRZMVWKDWKHWY XVH IRU W
SXUSRVH RI IHUWLOL]DWLRQ LV MXVWLILHG EHFDXVH RI LWV SUR
VRLO DQG LV FRPSDUDEOH WR WKH HIIHFW RI FEPQYHQWLRQDO I+
PRQLXP QLWUDWH DQG PLQHUDO IHUWLOL]JHUV

,Q WKH DEVHQFH RI GDWD LQ OLWHUDWXUH FRQFHUQLQJ SURS
DLP RI WKLV VWXG\ ZzDV WR DVVHVV WKH LPSDFW RI WKH XVH RI
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PDWHULDO RQ KHDIMYVL®HWRDLOV ARQWMNBIBO\BSUWWHQVKHLU LPSDFW F
WKH \LHOG DQG JHQHUDO FURS FKDUDFWHULVWLF

SURSHUWLHYVY RI WKH GLJHVWLYH PDWHULDO

7TKH XQIHUPHQWHG RUJDQLF FRPSRXQGYV DUH PDLQO\ PLQHUDC
UHPDLQHG DIWHU WREL B IGCRBHYVWIRR® QMUY DOVRDNQRZQ DV UHVL
WLRBQJIHWXIOYSH HI1OXHQGA JRY WREIBRN LW LARQ HRPVIANKHHU L D O
GHSHQGV SULPDULO\ RQ VXEVWUDWHY LQYROYHG LQ WKH SURFH)

$IWHU WKH DQDHR®RBLEHWBEWRIWD BILUHFWHG WR WKH GLJHVWLE
WDQNV OLTXLG FEKEXHHRE HODU RNV D WRERBEOKE |IHDPHQW
WLBQRFHVYV DOVR WDEBNHW \BVIBREHD JHAHKIMD (PNDINHY LWL SRVVLEOH DGC
WLRQDOO\ WR REWDLQ XS WR RI HfTWUD ELRJDV ORUHRYHU |
RGRUV WR WKH HQYLURQPHQW

'XH WR ORZ WRWD @ VRORPMBENWYHARIDWDMOH QWWKL Q WKH UDQJH RI - WR
UHQWO\ LW RIWHGG KDY SIDVY & KBOWFLIWKWHSDUDWHIB TURP WKH OLT
WLRQ ZKLFK UHGXFHV WKH WRWDO YROXPH RI WKH IHUPHQWHG
IXUWKHU XVH FDQ EH VWRUHG DQG FRPSRVWHG ZKLOH WKH OLT
UHWXUQHG WR DDGURHHYW HIL OXWH WHBFWDQW )RU VHSDUDWLRC
D EHOW ILOWHU SUHVV RU D FHQWULIXJH LV DSSOLHG 7KH VROL
SUHVV PD\ FRQWDLQ DMDSSUNRLRDWHOPR®WHRU FRQWHQW ,Q WKLV
FDEDES5OLHG IRU FURS ILHOGV RU JUuDVVODQG

7TDEOH VKRZV WKH FRQWHQW RI KHDY\ PHWDOR LQ WKH GLJHYV
ELF GLIJHVWLRQ IURP OLTXLG PDQXUH GLYLGHG LQWR IUDFWLRQ
PHOWYV LQGLFDWH WKDWRPBRKXRE WR B &G KHD/ RERY & UDHV
VWDUWLQJ PDWHULDO KDV SUDFWLFDOO\ WKH VDPH TXDQWLWLH)\

7DEOH
&KHPLFDO SURSHUWLHV RI GLJHVWLYH PDWHULDO REWDLQHG IUFR
LQWR DFFRXQW KRGIWHQMHWDOV

ObVV RI WKH GLJHVWLYH PDWHULDO
6SHFLILFDWLRM GLIJBNVTWLYAHPDQXUHXLG 6ROLG
EHIRUH VHSDUDWIURDFWLRQ IUDFWLRQ
LOWR IUDFWLRQV

7RWDO VROLGV
)H NJG P

&X PNJG P

0Q PJ NBIP

=Q PJ BJP

6RXUFH 6]\PD VND ODUFDWR HW DO

'"HSHQGLQJ RQ WKH W\SH RI UHDFWDQWY LQYROYHG LQ WKH
D FKHPLFDO FRPSRVLWLRQ RI GLIJHVWLYH PDWHULDO ZDV YDULF
SODQWY DV WKH SULPDU\ VXEVWUDWI® URXL & KR @PRRIXFWLRQ RI
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VLODJH 2Q WKH EDVLV RI DQDO\VLV RI WFHOGEVYWHMWMMVVR Y KBKMA RFF XU
LFDO DQG FKHPLFDO SURSHUWLHV RI WKH GLIHVWLYH PDWHULD
SRUWDQW WR HYDOXDWH WKH YDOXH RI WUDFH PLFURHOHPHQWYV

SUHVHQWY WKH UHVXOWYV RI WHKH JIHDFVNDREY ¥ R 8 SRIUWARD W HIHNY
PDWHULDO 7KH UHVXOWY LQGLFDWH WKDW WKH KLIJKHVW FRQW
PDVV RI WKH GLIJHVWLYH3B®DWISUL DML POUCNRG QXX WK DQG SDVWHX
VODXIJKWHUKRXVHDZIGY WHHEBRZHNBWIMWXOH OLTXLG PDQXUH DQG RI
SHHO UHVLGXHV

7TDEOH
+HDY\ PHWDIOQQPRIOWRRQWYHVWLYH PDWHULDO

6\PERO =Q & X
RI WKH GLJHVWLYH PDWHRJLDO PJ O
36(&

36(&

36(&

36%%

36%%

36%%

$YHUDJH

& 6*

& 6*

& 6*

&6%:

&6%:

&6%:

$YHUDJH

6RXUFH 6]\PD VND $OERUTXHUTXH HW DO

ZKHUH
*URXS SLJ OLTXGEQPDQXBEDQWYV
t 36& SLJ OLTXLG PDQXNWWLGIXHSHVHHG
t 36& SLJ OLTXLG PDQXWHVLEXEBIORZHU
t 36& SLJ OLTXLG PDQMKVHGXML]H
*URXS SLJ OLTXLG PDQXUH DQLPDO ZDVWH
38% SLJ OLTXLG PDQXUH SDVWHXUL]HG VODXJKWHUKRXVH ZDVWH
38% SLJ OLTXLG PDQXUH SDVWHXUL]HG VODXJKWHUKRXVH ZDVWH
38% SLJ OLTXLG PDQXUH VOXGJH IURP WKH ZDVWHZDWHU WUHDWPHQW SODQW
LRGLHVHONVEWYVWH Z
*URXS FRZ OLTXLG PDQXUH DGGLWLRQ RI JO\FHURO
&% FRZ OLTXLG PDQXUH DQG JO\FHULQ
&% DQG*&6FRZ OLTXLG PXFN JO\FHURO
*URXS FRZ OLTXLG PDQXUH DGGQWXVWWIHMLGXHY IURP WKH DJUR

M+ + +

+H +H

T &86: FRDLTXLG PDQXUHUHRUG®BHH SHHO
F &8: FRZ OLTXLG PDQXUMHH VRGPV H SHHO
F &8: FRZ OLTXLG PDQXUH FRZ VOXUU\ RDWY DQG FRUQ VLODJH

6RPH RI WKH VXEVWDQFHY LQFOXGHG LQ EWRBQV¥W¥HWYHQ LQ V
KDUPIXO EDFWHULD ZKLFK PD\ VWRS WKH SURFHVV RI DQDHUREL
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WR[LF VXEVWDQFHV ZKLFK FDQ JHW LQWR WKH IHUPHQWDWLRQ
ZHOO DV LQWR WKRVH ZKLFK JR DV DQ IVHWREIGA BW AR PSR WIDW L R
([FHVVLYH DPRXQW RI D VXEVWUDWH FDQ OHDG WR GLVWRUWLR:
WKURXJK DGYHUVH HIIHFWV RQ EDFWHULD 7UDFH HOHPHQWYV PD
LI WKH\ RFFXU LQ KLJK FR®&PH@EWIOD WXROWD QMHMPHE KHDY\ PHW
IHFWDQWY VROYHQWYV KHUELFLGHV VDOWY DQG DQWLELRWLFV
WR WKH SURFHVV RI PHWKDQH IHUPHQWDWLRQ DQG ODWHU WKF
+\GURJHQ VXOILGIH H K® DQYH XRHWBDHOWP B WIDQULRQ SURFHVV WKHU
WKH DPRXQW RI KDUPIXO HOHPHQWY LQ D IHUPHQWDWLRQ FKDPE
WIWLRQ RI K\GURJHQ VXAIL®HFB[FHDXWH LRIKLELWLRQ RI WKH IH
SURFHVV FREUFHHIMHEDWLRQ RI K\GURJHQ VXOILGH LQ ELRJDV DO
RI WKHUPDO HQHUJ\ VA\VWHPV

7KH XVH Rl IHUWLOL]HU IURP GLJHVWLYH PDWIWULDO GHULYHG
QXUH VROLG PDQXUH ELRPDVV DQGLEW®WXWRUD DLQIGXF W WKDVRI
JRRG HIIHFW RQ SK\VLFDO DQG FKHPLFDO SURSHOWLHV RI WKH V
LW\ 7KH PDVV RI WKH GLJHVWLYH PDWHULDOREDRLBOVR EH HQUL
QXWULHQWY FUHDWL®UWUORDHWFVD Q& LFIKQFN@ EH DGDSWHG WR V

RI YDULRXVY SODQWYV 6]\PD VND 3RGNYZND 6]\PD VND
.RZDOFJXNNR %RURZVNL DQG 'RPD VNL 3DOP 0ORQW X\
*3RGHN HW DO G/HGIDPWRHENF] DQ5RPDQLXN

SHVHDUFK PDWHULDO

7TKH VWXG\ ZzDV EDVHG RQ WKH H[SHULPHQW XVLQJ VHW RI SR
JUHHQKRXVH ([SHULPHQWDO 6WDWLRQ RI WKH )DEXOW\ RI $JULFX
W\ RI /LIH 6FLHQFHW LQK&EN VMXGLHZW LOL]HG VXVWDLQDEOH VRL(
PHQWY DQG WLPRWK\ JUDVV ZDV XVHG DV WHVW SODQW 'LIJHVWL
03 03 ZHUH PL[HG ZLWK NJ RI VRLO EHIRUH VRZLQJ WLPRWK!

ZLWK WKH VRAKWHPRHHRWN[SWDE 6RPH YDVHALWKBHW BBUMH ZLWK W
VRZLQJ IHUWLOL]DWLRQ DQG GXULQJ WKH JURZWK PO WR HDF
WR HDFK YDVH WDE

'LIJHVWLYH PDWHULDO VDPSOHYV ZHUH WDNHQVIURRRPXWKH ODERUI
GLIJHVWLYH PDWHULDOV GLIIHULQJ ZLWK VXEVWUDWHYV XVHG IR
WHVWYVY WDE 7KH THUWLOL]HU HIIHFW RI WKH DQDO\JHG GLJH\
UHIHUHQFH REMHFWYV ZKLFK ZHUH
& RQ WU R @V VRIERDEME MDHNULVRRIOQ
6$ 6REMHFWWIZQWK ®PPRQLXP QLWUDWH
* **REMHFWV IHUWLOL]HG ZLWK IUHVK SLJ OLTXLG PDQXUH
<0 <0*xREMHFWV IHUWLOL]HG ZLWK PLQHUDO <DUDOLOD
([SHULPHQW ZDV FRQGXFWHG LQ TXDGUXSOLFDWH ZLWK YDVFE

+ + + 1+
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7TDEOH
([SHULBDW

2EMHFWV 6\PERO RI WKH GLJHVWLYH PDWHHULDO 8QLW

&RQWURO
3UWRZLQJ IHUWLOL]DWLRQ
03 PO YDVH
03 PO YDVH
03 PO YDVH
03 PO YDVH
03 PO YDVH
03 PO YDVH
03 PO YDVH
03 PO YDVH
* PO YDVH
* PO YDVH
6% J YDVH
6% J YDVH
<0 J YDVH
<0 J YDVH
(IWUD IHUWLOL]J]DWLRQ

03 PO YDVH
03 PO YDVH
03 PO YDVH
03 PO YDVH

ZKHUH

&R QW IREEOMHIPAPWK RXW IHUWLOL]DWLRQ

x 03 OLTXLG PDQXUH OHDYHV WKH KHDG

x 03 OLTXLG PDQXUH JO\FHURO

x 03 OLTXLG PDQXUH V X BP\XW W D R/RIP

x 03 OLTXLG PDQXUH

x* DQG HUHVK PDQXUH
x6$ DO®H DPPRQLXP QLWUDWH
x<0 DQG <&DUDOLOD IHUWLOL]JHU

LDEOH
JHUPHQWDWLRQ PDWHULDO »XVDMG UQDW KZD 8 RRE \WM PSHQUHLG® HIQRW W K H
8QLYHUVLW\ RI /LIH 6FLHQFHV LQ D MRLQW UHVHDUFK SURMHFW

6\PERO RI WKH SWLORDMGIULLHDWP HHUWWDWLR@DUWLFLSDWLRQ

GLJHVWLYH PDWHULDORNXEVWUDWHYV LQ WKH EDWEFK
03 OLTXLG PDQXUH
OHDYHV
03 OLTXLG PDQXUH
JO\FHURO
03 OLTXLG PDQXUH

PXVKURRPVWUDWH

03 OLTXLG PDQXUH
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SHVHDRAHAKKRGRORJ\

$IWHU WKH HQG RI WKH YHJHWDWLRQ SHULRG VRLO VDPSOHV .
ZDV VLHYHG WKURXJKHRDLWBPHGELMRHO VDPSOHV KHDY\ PHWDOV Z
PLQHG =Q &X )H 0Q+&Q)E\P{RSG GP

7KH U HZXOH VWD WOV\WOFIDPDIO 6 WRWLVWLFD YDURDWDADUH $ P X(
DQDOABNVNBIRUPHG DQG KRPR&HQHRMXYV JXRMHIYV ZHUH VHSDUDWHG
VLIJQLILFDQFH OHYHO RI

SHVHDUHA\KX OWYV

'KHQ DVVHVVLQJ WKH VXLWDELOLW)\ RD( EURRBXFWNSHY RI ZDV\
FOXGLQJ GLJHVWLYH PDWHULDO IRU XVH DV D IHUWLOL]JHU DQ L
RI WKH XVSURGWEW RQ WKH DFFXPXODWLRQ RI KHDY\ PHWDOV L¢
SUHVHQW VWXG\ ZDV FD URRIQHFG IRRBSEH\UVRLQFD QDAY DWG PDQJIDQ
FRQWHQW 7KH FKRLFH RI KHDY\ PHWDOV ZDV MXWWLILHG E\ WKH
O\ FRQWDLQV VXEVWDQWLDO TXDQWLWLHV Rl WKRVH PHWDOV 7}
DFFXPXODWLR®GQHGVKHDYN PWWDOV 7KH SUHVHQBH RI KHDY\ PHW
WDWLRQ UHVLGXHV LV PDLQO\ GXH WR WKH DGGLWLRQ RI WKH S
DQG WKHUHIRGH] M\REMVWHABWLRD VKRXOG QRW LQFUHDVH WKH FRQW
LQ WK® RRUH WKDQ WKH XVH RI WUDGLWLRQDO OHTXLG PDQXUH
VLV ,QGHHG WKHUH ZDV QR VWDWLVWLFDOO\ VLJQLILFDQW GLII
)H DQG 0Q LQ VRLO ZKHUH WKH WHVWHG GLHUWMNVWYSILPD@/HULDO\
OLTXLG PDQXUH ZDV XVHG ,Q DGGLWLRQ WKHVH UHVXOWYV LQGL
KHDY\ PHWDOV RQ REMHFWYV IHUWLOL]HG ZLWK GLJHVWLYH PDWH
WKH VRLO LQ WKH FRQWURO REH i FHWF RADFEIDNG H G , W KPIWQ WWKKHH UHHU |
GLJHVWLYH PDWHULDO LV VDIH DQG GRHV QRW FDXVH WKH DFFXF

%DVHG RQ WKH UHVXOWV VKRZQ LQ WDEOH LW FDQ EH FRQFO
WURO WKH KLJKHVW RRRLW HIGIW WRL OJIL]GIE ZDWKQGLIJHVWLYH PDWH
OLTXLG PDQXW® PXVNMRRWUDMWHWKH GRVH RI PO DQG VRLO |
OL]HG ZLWK DPPRQLXP QLWUDWH LQ J GRVH

7KH ORZHVW FRSSHU FRQWHQW ZDV LQ FIPHQDMXR VDPSOH I}
WHULDO 03 ZKLFK FRQWDLQHG L@ LWYORRRSROLWLRQGOWFKXL G PI
IHUWLOL]HU DSSOLHG LQ PO GRVH 7KH KLJKHVW FRSSHU FRQ
FDVH RI OLTXLG PDQXUH ZKLFKDZDMWRRVIHE LEW&RW{WUD IHU\

7KH ORZHVW FRQWHQW RI LUWR® KH ARIQNV Y RDOVDP FRIR IDWL VA G L
WKRVH FRQWDLQLQJ DPPRQLXP QLWUDWH LQ ® GRVH DQG VDF
WDLQHG OLEXLGDPBQXWMIHURQ PORGRNWUD IHUWLOL]DWLRQ 71
KLIJIKHVW FRQWHQW RI WKLV HOHPHQW ZDV LQ+03 VDPSOH ZKLF}
DQG OHDYHWY PO GRVH DQG D IUHVK OLTXLG PDQXUH LQ PO

7KH VPDOOHVW PDQJDQHVH FRQWHQWKER \F BGIWBIUPHG HA LQ 03
XLG PDIQXUHQG PXVNMRRWUDWHWK WKH GRVH RI P PO DQG 6$ D
PRQLXP QLWUDWH LQ J GRVH 7KH KLJKHVW PDQJDQHVH FRQ'
SOHV ZKLFK FRQWDLHGDQGT®OH® PHQXUHO GRVH DQG 6%
DPPRQLXP QLWUDWH LQ J GRVH
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7TDEOH
&GRQWHKGWRIPHWDPWIQ VRLOV

THVW

6RLO
RXWSXW

&RQWUROV

2EMHFWV IHUWLOL]JHG ZLWK WUDGLWLRQDO IHUWLOL]JHUV

7KH WHUP3UWRZLQJ 3UWRZLQJ 3UWRZLQJ 3UWRZLQJ
IHUWLOL]IHUWLOL]DWLRQWLOL]DWLREBUWLOL]DWLRIHIUWLOL]DWLRQ
WLRQ
'RV H GRVH GRVHVGRVH GRVHV GRVH GRVHV GRVH GRVHV
ILTXLG
PDQXUH
$P PR
QLXP
QLWUDWH
<DUDOLOD
2 EMH AW W [RO LBHE H \PWD MWHHU L D O
7HUP 3UH ([WUD 3UH ([WUD 3UWRZLQJ([WUDSUWRZLQJWUD
IHUWLOVRZLQIHUWLOARZLQHUWLOIHUW L O L IBIWWR.QHY W L O Il HOUMLIR®D
WLRQ IHUWLOMWLRQIHUWLOWLRQ WLRQ ]JDWLRQ
WLRQ WLRQ
"RVH PO PO
POPO PO POPO PO PO PO PO PO
03
03
03
03

'LVFXVVLRQ DQG FRQFOXVLRQV

2Q WKH EDVLV RI H[SHULPHQWY LW ZDV FRQFOXGHG WKDW WK#
IHUWLOL]HU GRHV QRW KIDXOWHLRQ RQ KUHIDDWKEBOWBMXAL Q Q/ RDO H
RI DPPRQLXP QLWUDWH RU IUHVK OLTXLG PDQXUH

,Q DGGLWLRQ WKH UHVXOWV RI WKH VWXG\ VKRZHG WKDW WK
DQG 0Q )Q LQ VRLO IHUWLOLJHG ZLWK WH H/ ISRN W [ISHUPLHHONFHG P
GLG QRW GLIIHU IURP WKH FRQWHQWY Rl WKH FRQWURO REMHFW

W FDQ EH FRQFOXGHG WKDW IHUWLOL]DWLRQ XVLQJ GLJHVWL)
WKH DFFXPXODWLRQ RI KHDY\ PHWDOV LQ D VRLO
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SHIHUHQFHYV

$OEXUTXHTXH - $HUKMQWB $ &DUUDVFR / &HJDUUD - $EDG 0 %
$VVHVVPHQW RI WKH IHUWLOL]HU SRWHQWLDO RI GLJHVWLYHV IU
%LRPDVV DQG ELRHQHUJ\
%DDGVWRUS %LRJD] Z VHNWRU]H SURIRXREME PMUQREB|EEETNZB HM
&KOHZQDR]QD

%RURZVNL 6 'RPD VNL - 2FHQD SURFHVX NRIHWDPHQWDFML PLHV]
QLF]QHM ELRPDV\ UR OLQQHN @ RIVD Gy Z HRIGDRR PFF K
*3RGHN ( *DUXV 7 -DQHFND / .DOLQRZVNL : .R BLDQRZVNL - :HL

G]JHQLH 3RGVWDZ\ Z IDNUHVLH ZLHG]\ R IHUPHQWDFML PHWDQRZHM &
WHFKQRORJLFFQNRR |\ WDVDHQUD BRRMNKZDO@H L HQHUDHW\F]QH Z\NRU]J\
QLH ELRJD]X UFCDIIA]RWRR ,QVW\WXW O VNL ,6%1

.RZDOFXNNR $ 3R]JRVWD&4R i SR IHUPHQWDFML EH]WOHQRZHM (Uy
$JURHQHUJAWLNDVNR
/JHGDNRZLF] 6 .UJ\WWHN / \NRUJ\WW BQLELI|BBMH QRVGISMLY 2 HW D G

SUJHP\VaX SRODRMURWHFKQRRRYIDL D
ODUFDWR & ( 3LQHOOL ( 3RXHFK 3 :BRUAMUMORK VI3]H *XQ G HRMAMD O
GLVWULEXWLRQV LQ DQDHU®RERBUMNYRX G E HHVWFHK® BQ R MO X U U\

ORQWXVLHZLF] $ (QYLURQPHQWDO IDFWRUYUBKH¥MAL ®1 WKH ELRP
(QYLURQPHQWDO=DERMHI FWLRQ
3DOP 2 7KH TXDOLW\ RI OLTXLG DQG VROLG GLJHVWDWH IURP ELl

DJULFXOWXUH ,Q (&1 25%,77KHH I XRUXNMKRSU $QDHURELF 'LJHVWLRQ RI
‘DVWH LQ (XURSIS S$EREWDIFQHG IURPFRABWSWEAWZRUN LQIR DG
ZRUNVKRS SUHWBHUMBMWRQVVBSBOPBDEVWUDFW SGI UHWULHYHG  )HE

3RGNYyZND = 6XEVWDQFMD SRIHUPHQWDF\MQD >@ 3RGNYZND :
X NR $ %1®RJID] URP®RBILDQH (UMMERRHQBU SUDNW\F]QH ]JDVWRVRZD
3RZV]JHFKQH :\GDZQLFWZR /H QH :DUV]DZD

5RPDQLXN 8W\OL]DFMD JQRMRZIER\RID$RIYINLZ QIRD GQHUIK L Z
‘LH -XWUDUV]DZD

6]\PD VND 0 0DVD SRXHUPOQMDEGSQD F]\ SIOUPHWQ\ QDZy]"

6]\PD VND 0 3UJHWZDU]DQLH RGSDGyZ RUJDQLFPQ\FK SU]\ ]DVWR\

QRZHM RUD] ]DJRVSRGDURZDQLH SRZVWDM FHM PDV\ SRIHUPHQWDF\M
LUJ\Z\ ( H3W]\URGQLF]H Z\NRU]\@WD\QHH KRGISD\GYZ QLFWZR 5ROQLF]H
L /H QH :DUV]DZD ,6%1
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6WUHV]FJHQBBDF\ E\AR RNUH OHQLH L RFHQD ZS4\ZX WWRVRZDQLD F]WHI
PHQWDF\MQ\FK X]\WNDQ\FK ] Uy*Q\FK VXEVWUDWyYyZ RUJDQLF]Q\FK QD ]DZ
'R EDGD Z\NRU]J\WWDQR JOHE SRFKRG] F ] WUZDA4\FRZGR ZLDGF]H QD?Z
E\aD WUDZD W\PRWND (IHNW QDZR]RZ\ DQDOL]JRZDQ\FK PDV SRUYZQ\ZDG
GR NWyU\FK QDOH*D4\ NRQWUROD RELHNW EH] QDZR*HQLD RELHNW\
JQRMRZLF ZL VN RUD] QDZR]HP PLQHUMOQURZDE RO E\d4R ZLPJ®WF]HQ

UHFK SRZWYU]JHQLDFK &4 F]QLH REHMPRZD4R RELHNWyZ 6WRVRZDQH F
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