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JRU , NQRZ WKH WKRXJKWV WKDW , WKLQN WRZDUG \RX VDLWK WKH
RI HYLO WR JLYH \RX DQ H[SHFWHG HQG 7KHQ VKDOO \H FDOO XSR!
XQWR PH DQG , ZLOO KHDUNHQ XQWR \RX $QG \H VKDOO VHHN PH
VHDUFK IRU PH ZLWK DOO \RXU KHDUW $QG , ZLOO EH IRXQG RI \RX
DzD\ \RXU FDSWLYLW\ DQG , ZLOO JDWKHU \RX IURP DOO WKH QDW
ZKLWKHU , KDYH GULYHQ \RX VDLWK WKH /RUG DQG , ZLOO EULQJ \R
FDXVHG \RX WR EH FDUULHG DZD\ FDSWLYH '$.(V -HUHPLDK
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, DP YHU\ JUDWHIXO WR 3URIHVVRU (ULN 5 /DUVHQ ZKR GLG HYHU\
WKURXJKRXW WKLY UHVHDUFK +LV FRPPLWPHQW LV OHJHQGDU\ $C
HIFHSWLRQDO FDUH DQG FRQFHUQ VXVWDLQHG PH 6KH SURRI UHDG



L (QWURGXFWLRQ

,QWURGXFWLRQ

3XUSRVH RI WKLV VHFWLRQ

2YHUYLHZ RI WKH HOHFWULFLW\ LQGXVWU\ VHIPHQWYV DQC
EDODQFLQJ RQ WKH QDWLRQDO WUDQVPLVVLRQ V\VWHP 1
9HUWLFDOO\ LQWHJUDWHG YHUVXV XQEXQGOHG HOHFWUL
6DIHW\ DQG VHFXULW\ Rl WKH WUDQVPLVVLRQ V\VWHP
(IWHUQDOLW\ DQG VHFXULW\ FRVWYV

6XPPDU\

(PSLULFDO LVVXHV ZK\ GHUHJXODWH"
,QHIILFLHQF\ Rl SXEOLF HQWHUSULVHYV

ODFURHFRQRPLFV VROXWLRQ WR UHVRXUFH ZDVWH
5HJLRQDO PDUNHWV D SDWK WR UHGXFWLRQ LQ WKH DJJU
JHQHUDWLRQ DQG WUDQVSRUWDWLRQ

3ROLWLFDO LGHRORJ\

%UHWWRQ :RRGV ,QVWLWXWLRQV EHKLQG WKH VKDGRZV
6XPPDU\

'RHV RZQHUVKLS RI D ILUP GHWHUPLQH PDQDJHUV SURGX
RYHUYLHZ RI HPSLULFDO ILQGLQJV

&RPSHWLWLRQ SROLF\ DQG QHWZRUN XWLOLWLHYV
6WUDWHJ\ SULFH DQG FDSDFLW\ GHWHUPLQDWLRQ LQ HOI
&RPSHWLWLRQ ODZ $SSOLFDWLRQ WR HOHFWULFLW\ PDU
5HVHDUFK TXHVWLRQV

5HVHDUFK IUDPHZRUN

BWUXFWXUH Rl WKH UHVHDUFK SURMHFW

6XPPDU\



5HIXODWRU\ 5HIRUP DQG 5HVWUXFWXULQJ RI DQ (OHFWULFI
,QGXVWQ®\HFRQRPLF UHIJXODWLRQ DQG FRPSHWLWLRQ SHU\

,QWURGXFWLRQ

OHWKRG RI VWXG\
TRZDUGV XQEXQGOLQJ DQG SULYDWLVDWLRQ

,QLWLDO SROLFLHV IRU UHIRUPLQJ %ULWLVK HOHFWULFLW
6XPPDU\

+RZ GLG WKH LQGXVWU\ VHIPHQWY ZRUN SRVW SULYDWLVLE
2UJDQLVDWLRQ RI ZKROHVDOH WUDGLQJ

7KH 3RRO $UUDQJHPHQW

*RYHUQDQFH

'DLO\ RSHUDWLRQV DQG DGPLQLVWUDWLRQ

3K\WLFDO GD\ DKHDG SRRO

(YROXWLRQ RI SULFHV

(PHUJHQFH RI SULFH WUHQG DQG PDQLSXODWLRQYV

7RZDUGV GLYHVWPHQW DQG OLPLW SULFLQJ

7RZDUGV D PDUNHW DEXVH OLFHQFH FRQGLWLRQ 0$/&
&ULWLFLVPV DERXW WKH SRRO SULFHV UXOH DQG FDSDFL
SURFHVYV

5HIRUP RI WKH HOHFWULFLW\ WUDGLQJ DUUDQJHPHQWYV 5
6XPPDU\

%LODWHUDO FRQWUDFWYV PDUNHW
$GYDQWDJHV RI ILQDQFLDO PDUNHWYV

7\SHV RI ILQDQFLDO DJUHHPHQWYV

J)LQDQFLDO PDUNHW LQ WKH SRRO

6XPPDU\

7UDQVPLVVLRQ GLVWULEXWLRQ DQG VXSSO\
7UDQVLWLRQ DUUDQJHPHQWYV

6XPPDU\

,PSOLFDWLRQV IRU VRPH RI WKH HPHUJLQJ PDUNHWYV
'LOOLQJQHVV WR FKDQJH



7UDQVLWRU\ ,3 FRQWUDFWYV
&DSDFLW\

&RPSHWLWLRQ

6XPPDU\

&RQFOXVLRQ

4XDQWLWDWLYH $QDO\VLV RI WKH &RPSRQHQWV Rl 3RRO 6H
363 LQ (QJODQG BDRGXDWHY WR 'HFHPEHU

,QWURGXFWLRQ

2EMHFWLYH RI WKH VHFWLRQ

2YHUYLHZ RI WKH GHYHORSPHQWY WKDW RFFXUUHG LQ WK
GXULQJ WKH Vv

(YROXWLRQ RI FDSDFLW\ PLJ

7KH HPHUJHQFH RI D FRPSHWLWLYH PDUNHW
OHWKRGRORJ\

/JLWHUDWXUH UHYLHZ

9RQ GHU )HKU DQG +DUERUG

*UHHQ

:ROIUDP

:ROIUDP

:RODN DQG 3DWULFN

%RZHU

6KDUHG FULWLFLVPV DERXW WKH DQDO\VLV RI GRPLQDQF#}
6XPPDU\

,PSOLFDWLRQV RI HDUOLHU VWXGLHV DQG H[SHFWDWLRQYV
LQYHVWLIJDWLRQV

7KH GDWD

6XPPDU\

2UJDQLVDWLRQ RI GDWD

IRDG UHJLPHV

4XDUWHUV



7TUDQVIRUPDWLRQ RI YDULDEOHYV

7TUHDWPHQW RI PXOWL FROOLQHDULW\ DQG KHWHURVNHG]|
6RIWZDUH

6 XPPDU\

,QYHVWLIDWLQJ WKH 3ULFH '"HWHUPLQDWLRQ 3URFHVV LQ (Q
:DOHV 3RRO

,QWURGXFWLRQ
JLWHUDWXUH UHYLHZ H[SHFWDWLRQV

OHWKRGRORJ\

2SHUDWLQJ SODQW RXWSXW DQG SULFH VHWWLQJ
2SHUDWLQJ SODQW DYDLODELOLW\

7DEOH $ DQG % LQGLFDWRUYV

3ULFH VHWWLQJ

&RPPHUFLDO VWUDWHJILHY WKDW JHQHUDWRUV PLJKW KD\
PDQLSXODWH SULFHV

6XPPDU\

5HVXOWV

'LVFXVVLRQ

&RQFOXVLRQ

2Q WKH 8QREVHUYHG 3URSHUWLH¥DRALFOHFWULFLW\ 3ULFH)\
6WUXFWXUDO 7LPH 6HULHVY ORGHOOLQJ RI 6\VWHP ODUJLQI
603 DQG &DSDFLW\ 3D\PHQW &3

,QWURGXFWLRQ
JLWHUDWXUH UHYLHZ

7KH GDWD

6RIWZDUH RUJDQLVDWLRQ RI RULJLQDO GDWD
6XPPDU\

3URSRVLWLRQV



6XPPDU\

JRUPXODWLRQ RI WKH PRGHO

7UHQG

6HDVRQDO

,UUHJXODU

7KH PRGHO

6XPPDU\

5HVXOWYV

6XPPDU\ VWDWLVWLFV

3DUDPHWHU HVWLPDWHY FRPSRQHQW WDEOH

&RPSRQHQW JUDSKLFV

$QWL ORJ DQDO\VLV

6XPPDU\

&KDQJHV LQ WKH OHYHO DYHUDJH RI &DSDFLW\ 3D\PHQW
6\WWHP 0DUJLQDO 3ULFH 603 DIWHU

5HVXOWYV

6XPPDU\ VWDWLVWLFV

(VWLPDWHV RI FRPSRQHQWY DQG JUDSKLFV

6XPPDU\

'LVFXVVLRQ Rl WKH LPSOLFDWLRQ Rl WKH LQYHVWLJDWLR(
'K\ GLG &3 LQFUHDVH DIWHU "

(QWU\ PRUH WKHUPDOO\ HIILFLHQW DQG IOH[LEOH SODQW
'K\ GLG 603 IDOO DIWHU "

2SHUDWLRQ ULVNV DVVRFLDWHG ZLWK FKDQJHV LQ JDV WL
DUUDQJHPHQWYV

7KUHDWV Rl RSSRUWXQLVWLF EHKDYLRXU SRVW 1(7$
&RQFHUQV DERXW WKH HPHUJHQFH RI HIILFLHQW FRPSHWL
1(7%

$GGLWLRQDO WUDQVDFWLRQ FRVW SRVW 1HWD
&RQFOXVLRQ



7KH (FRQRPLFV RI WKH 'D\ $KHDG QDX NGIMEULXP 3ULFH
JRUFHV RU ORQRSRO\ 3RZHU"

,QWURGXFWLRQ

3URSRVLWLRQV

OHWKRGRORJLFDO DSSURDFK

'"HILQLWLRQV RI 603 VSLNHV DQG UHVXOWYV

'LVFXVVLRQ

+LJKHVW REVHUYHG 603

&RPSDUDWLYH H[DPLQDWLRQ RI VSLNHV WKDW RFFXUUHG
$SULO

2WKHU GHILQLWLRQV RI VSLNH

&RQFOXVLRQ

(VWLPDWLQJ WKH WLPH RI GD\ 72' 6\WWHP 0DUJLQDO 3ULFF

,QWURGXFWLRQ
OHWKRGRORJ\

JRUPXODWLRQ RI WKH ORGHO
5HVXOWVY DQG GLVFXVVLRQ
&RQFOXVLRQ

7KH 5HODWLRQVKLS %HWZHHQ 30DQW 0ODUJLQ (OHFWULFLW
*URVV '"HPBQMIXDQWLWDWLYH $QDO\VLV

,QWURGXFWLRQ

7KHRU\

3URSRVLWLRQ

JRUPXODWLRQ RI WKH PRGHO
5HVXOWYV

'LVFXVVLRQ

&RQFOXVLRQ



6HFWLRQ

3ROLF\ ,PSOLFDWLRQV

3ULFH 5XOH
&DSDFLW\ SD\PHQW
2ZQHUVKLS RI PDUJLQDO SODQWYV

*RYHUQPHQW SDUWLFLSDWLRQ LQ WKH RZQHUVKLS RI

6XE 6DKDUDQ $IULERDDB6% 5HILRQDO 3RZHU 3RROV

,QWRGXFWLRQ
OHWKRG RI VWXG\ DQG OLWHUDWXUH UHYLHZ

2YHUYLHZ

SOD

7TRZDUGY FRPSHWLWLRQ SROLF\ LQ 6RXWKHUQ $IULFD 'HY

&RPPXQLW\ 6%'&

%DUULHUV WR WKH GHYHORSPHQW RI WKH SRZHU SURMHF\

6 XPPDU\

/ILPLWDWLRQV WR WKH VXFFHVV RI UHIJLRQDO PDUNHWYV

SROLWLFDO VWDELOLW\

&RUUXSWLRQ

7KH SROLWLFV RI HQHUJ\ SROLF\

(FRQRPLFVY DQG GHEW VLWXDWLRQ

$FFHVV WR GHEW ILQDQFH

5HIXODWRU\ UHIRUP UHJLPHVY DQG FRQWUDFWYV
6 XPPDU\

$ SDWK WR UHJLRQDO PDUNHW DUUDQJHPHQWYV
$VVXPSWLRQV

7KH PRGHO

/ILPLWDWLRQV RI WKH PRGHO

&RQFOXVLRQ DQG IXUWKHU UHVHDUFK



6HFWLRQ &RQFOXVLRQ

6XPPDU\ RI &RQWULEXWLRQV

)XWXUH 5HVHDUFK
W EOLRJIUDSK\

$SSHQGLFHYV

*ORVVDU\ RI WHUPV DQGDFURQ\PV

7TDEOHV IRU VHFWLRQ

7TDEOHV IRU VHFWLRQ

/ILVW RI 7TDEOHV

7LPH ZHLJKWHG DQQXDO DYHUDJH SRRO SULFHYV
'HPDQG ZHLIJKWHG DQQXDO DYHUDJH SRRO SULFHV

7TUHQG DQG JURZWK UDWHV RI ZHHNO\ DYHUDJH SRRO SULFF
SHULRG RI HDFK VDPSOH SHULRG

3ULFH FRQWUROV LQ (QJODQG DQG :DOHV

ODUNHW VKDUH LQ *HQHUDWLRQ

/LVWLQJ RI YDULDEOHYV LQ WKH

IXOO GDWD VHW
6XPPDU\ RI YDULDEOHYV

-DQXDU\

$QQXDO 6NHZQHVY DQG .XUWRVLV WHVWYV IRU QRUPDOLW\

$QQXDO DQG 4XDUWHUO\ FRUUHODWLRQ EHWZHHQ /2/3 DQG
$YDLODELOLW\

5DWLR RI WDEOH $ WRUHWDBRI

KRXUV
6XPPDU\ VWDWLVWLFYV

(VWLPDWHG YDULDQFHYVY RI GLVWXUEDQFHYV



$

/ILVW RI

$QWL ORJ DQDO\WVLYV IRU WKH WUHQG DQG DQQXDO JURZWK U
1RUPDOLW\ WHVW IRU WKH ODUJH YDOXHV LQ WKH JHQHUDOI

603 DQG &3

6XPPDU\ VWDWLVWLFV

(VWLPDWHG YDULDQFHV RI GLVWXUEDQFHV

$QWL ORJ DQDO\WVLYV IRU WKH WUHQG DQG DQQXDO JURZWK U
(VWLPDWHG FRHIILFLHQWY RI HISODQDWRU\ YDULDEOHYV
&RUUHODWLRQ PDWUL[ IRU 603 8SOLIW DQG *URVV 'HPDQG
*RRGQHVV RI ILW IRU HTXDWLRQV DQG

6XPPDU\ VWDWLVWLFV RI HTXDWLRQ UHVLGXDOV

&DPHURQ 7ULYLGL V GHFRPSRVLWLRQ RI ,0 WHVW
5HIUHVVLRQ UHVXOWY RI SODQW PDUJLQ DQG 603 &3 XSOl
DYDLODELOLW\

'"HYHORSPHQW RI LQWHUQDO PDUNHWYV RI 6%$'& PHPEHU VWDW
OHPEHUVKLS RI 6$33

6XPPDU\ RI GHEW LQ VXE 6DKDUDQ $IULFD

ILIXUHV

BURGXFWLRQ &RQVXPSWLRQ &KDLQ
$ VLPSOLILHG (OHFWULFLW\ 1HWZRUN

(QHUJ\ %DODQFLQJ

7KH BWUXFWXUH &RQGXFW 3HUIRUPDQFH 3DUDGLJP

$ VLPSOLILHG 6WUXFWXUH RI WKH SK\VLFDO LQIORZV DQG R
FRQWUDFWV LQ WKH SRRO

$YHUDJH SULFH RI JDV DW 8. GHOLYHU\ SRLQWV EHWZHHQ
&KDUW RI DYHUDJH SULFHV RI IXHOV SXUFKDVHG E\ PDMRU ¢
DQG RI JDV DW 8. GHOLYHU\ SRLQWV EHWZHHQ DQG
4XDUWHUO\ WUDQVPLVVLRQ ORVVHV

&DWHJRULVDWLRQ RI UHJLPHV RQ WKH ORDG GXUDWLRQ FXU
‘HHNO\ DYHUDJH WLPH VHULHV RI 603 RULJLQDO VTXDUH U
*UDSKV DQG FRUUHORJUDPV RI ORJDULWKP DQG VTXDUH URIF
603 LQ OHYHOV DQG ILUVW GLIIHUHQFHYV



/IRFDWLRQ Rl JHQHUDWLRQ VWDWLRQV DFURVV (QJODQG DQG
,QFUHPHQWDO ELGVY DQG SULFHV RI RSHUDWLQJ SODQW SHU
'HWHUPLQDWLRQ RI 603 DQG WKH LPSDFW RI FDSDFLW\ ZLWK
5HODWLRQVKLS EHWZHHQ /2/3 DQG 30DQW 0ODUJLQ
4XDUWHUO\ FRHIILFLHQW RI YDULDWLRQ 603 8SOLIW DQG &
+DOIl KRXUO\ 603V LQ

603 6SLNHV 603V 7KUHH DQG +DOIl 7LPHV WKH ORQWKO\ $YHL
4XDUWHUO\ VWDQGDUG GHYLDWLRQV IRU VTXDUH URRW RI 61
&DSDFLW\ 3D\PHQW

*UDSK Rl & RUUHORJUDP RI ORJ Rl 603 DQG ILUVW GLIIHUHQFH
*UDSK Rl & RUUHORJUDP RI ORJ Rl &3 DQG ILUVW GLIIHUHQFH\
$QDO\WLV RI ZHHNO\ DYHUDJH V\VWHP PDUJLQDO SULFH 603
DQG ORJDULWKPV

$QDO\VLV RI ZHHNO\ DYHUDJH FDSDFLW\ SD\PHQW &3 RULJ
ORJDULWKPYV

“HHNO\ DYHUDJH FRHIILFLHQW RI YDULDWLRQ IRU RULJLQDO

603 -DQXDU\ ZHHN WR 'HFHPEHU ZHHN

603 -DQXDU\ ZHHN WR '"HFHPEHU ZHHN

&DSDFLW\ 3D\PHQW -DQXDU\ ZHHN WR '"HFHPEHU ZH
&DSDFLW\ 3D\PHQW -DQXDU\ ZHHN WR 'HFHPEHU ZH
&DSDFLW\ 3D\PHQW -DQXDU\ ZHHN WR 'HFHPEHU ZH
&RPSRQHQW JUDSKLFV RI WKH PRGHO RI WKH ORJ RI 603 $QV
DQDO\WVLV3-DQXDU\ ZHHN WR 'HFHPEHU ZHHN

&RPSRQHQW JUDSKLFV RI WKH PRGHO RI WKH ORJ RI &3 $QW
DQDO\VLV3-DQXDU\ ZHHN WR 'HFHPEHU ZHHN

7LPH VHULHVY DQDO\VLV RI WKH DFWXDO REVHUYDWLRQV DQG
1213

&RPSRQHQW JUDSKLFV IRU WKH PRGHO RI WKH ORJ RI /2/3 $
DQDO\VLV3-DQXDU\ ZHHN WR 'HFHPEHU ZHHN
&RPELQHG F\FOH JDV WXUELQHV &&*7V FRPPLVVLRQHG LQ \
ORQWKO\ 603V JUHDWHU WKDQ RU HTXDO WR .. 0:K
ORQWKO\ GD\ DKHDG H[FHVV VXSSO\ 3UR[\ IRU 5HVHUYH 0DU



$SULO 7KH KLIJIKHVW REVHUYHG 603 LQ WKH IXOO VDPSO
603V HTXDO WR RU JUHDWHU WKDQ ... 0:K

603V WKUHH DQG KDOI WLPHV WKH PRQWKO\ DYHUDJH YDOXH
&DSDFLW\ 3D\PHQW RQ $SULO

/IRVV Rl ORDG SUREDELOLW\ /2/3 RQ $SULO

'D\ $KHDG ([FHVV 6XSSO\ RQ $SULO

&DSDFLW\ 3D\PHQW RQ $SULO

/IRVV Rl ORDG SUREDELOLW\ RQ $SULO

'D\ $KHDG H[FHVV VXSSO\ RQ $SULO

5HODWLRQVKLS EHWZHHQ SODQW PDUJLQ DQG HOHFWULFLW
30DQW PDUJLQ DQG SULFHV

OHPEHU 6WDWHV RI 6RXWKHUQ $IULFDQ 'HYHORSPHQW &RPPX
'"HUHJXODWLRQ PDWUL]
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' ?PDPREI?ZRUN?)LQDO 'RFXPHQW?0DLQ GR XPHQW?VHFWLRQ GRF

L, QWURGXFWLRQ

7KH HOHFWULFLW\ LQGXVWU\ LV WKH PRVW LPSRUWDQW XWLOLW)
SURGXFWLRQ DQG VHUYLFH GHOLYHU\ LQ DOO WKH RWKHU VHFWHF
LQIOXHQFHVY HFRQRPLF JURZWK DQG GHYHORSPHQW 7KDW LV ZK
DWWHQWLRQ 7KH RSHQ TXHVWLRQ WKRXJK LV ZKHWKHU XQEXQ(
DUH WKH EHVW SROLF\ GLPHQVLRQV WKDW FRXQWULHV VKRXOG I
HIILFLHQF\ )RU WKH FRXQWULHVY WKDW FKRRVH WR XQEXQGOH D
JHQHUDWLRQ DQG VXSSO\ VHIPHQWYV WKH UHJXODWRU\ UHIRUP L
XVXDOO\ LQYROYHYVY DOO WKH RWKHU VHFWRUV LQ WKH HFRQRP\
7UHDVXU\ DQG 3DUOLDPHQW 7KH LQWHUDFWLRQ EHWZHHQ WKHYV
UHIRUP LQIOXHQFHYVY WKH FRQWUDFWXDO IUDPHZRUN LPSOHPHQV
SROLFLHVY WKDW ZLOO EH DGRSWHG IRU YHVWLQJ D QHZ UHJLPH
WUDQVLWLRQ WR IXOO FRPSHWLWLRQ LQ UHWDLO VXSSO\

&KLOH SLRQHHUHG XQEXQGOLQJ RI HOHFWULFLW\ VA\VWHPYV DQG
JHQHUDWLRQ DQG VXSSO\ LQ WKH ODWH V )LVKHU *DOHWRY |
GDWD RQ PDUNHWY PHDQW WKDW WKH SXEOLF SROLFLHV ZKLFK
VKRUWO\ DIWHU XVHG ZHUH EDVHG RQ WKH UHVXOWYVY IURP HFRQR
H[SHULPHQWYV 7KLV WKHVLV XVHV D KLVWRULFDO DSSURDFK RI |
LQ WKH SULYDWLVHG (QJODQG bDQG :DOHV HOHFWULFLW\ LQGXV\
UHJLRQDO SRZHU LQWHJUDWLRQ UHJLPH WKDW WKH 6RXWKHUQ $I
6$'& LPSOHPHQWHG LQ DV D EDVLV WR HQKDQFH RXU XQGH
FRQGLWLRQV RI D FRXQWU\ FDQ GHWHUPLQH WKH PHWKRGRORJ\ |

7KLV WKHVLV ILQGY VRPH UHVXOWYV WKDW DOORZ PH WR UDLVH V
JXDUDQWHH WKDW FRPSHWLWLRQ SROLF\ ZLOO OHDG WR VLJQLIL
&DQ SULFH PHFKDQLVP GHOLYHU SURGXFWLRQ DQG DOORFDWLYF
WKHUH RWKHU RSWLRQV ZKLFK VRPH RI WKH HPHUJLQJ DQG GHYH
HIITLFLHQF\ LQ WKHLU HOHFWULFLW\ VHFWRU" 7KLV WKHVLV UHYF
ZLOO FRQWLQXH WR SOD\ DQ DFWLYH UROH LQ GLUHFWLQJ WKH |
V\VWHP DQG WKH SHUIRUPDQFH RI HOHFWULFLW\ PDUNHWYVY 7KH\
WKLV WKHVH DJHQFLHV ZLOO XVH IRUPV RI OLPLW SULFLQJ VHH



' ?PDPREL?ZRUN?)LQDO 'RFXPHQW?0DLQGRFXPHQO?VHFOLRQ O GRF

DFWV WR UHVWUDLQ KLJK SULFHV DQG WR SUHVFULEH FRGHV R
SDUWLFXODU ZLWK UHJDUG WR DJUHHPHQWY WKDW FDQ LQKLELW
,Q DGGLWLRQ WR WKHVH *RYHUQPHQWY VKRXOG H[SHFW WR LQY
VPRRWK WUDQVLWLRQ RI WKH UHJXODWRU\ UHIRUP ZKLFK PHDQ\
FRPSHWLWLRQ UHJLPHV VXFFHHG , ILQG WKDW WKH GHVLJQ SU
PHWKRGRORJLHV WKDW (QJODQG DQG :DOHV DGRSWHG H[DFHUEL
LQHIILFLHQF\ LQ WKH SRRO 7KH UHVXOWY VXJJHVW WKDW WKH \
RI FRPSHWLWLRQ SROLF\ LQ VRPH RI WKH HPHUJLQJ PDUNHWYV

J)LQDOO\ |, ILQG WKDW WKH LQKHUHQW IHDWXUHV RI WKH QDWLRC
DV WKH XQVWDEOH VRFLR SROLWLFV ODFN RI LOQVWLWXWLRQDO
HQGHPLF FRUUXSWLRQ DUH EDUULHUV WR ERWK WKH GHYHORSP
HOWU\ RI IRUHLJQ LQYHVWRUV LQWR WKH HOHFWULFLW\ QHWZRU
XVHG WKH H[SHULHQFH IURP WKH 8. WR GHYHORS D WKHRUHWLF
FDQ IROORZ WR LOQWURGXFH UHJLRQDO SRZHU SRROV 7KH PRGH
HQYLURQPHQW WKDW PLIJKW HQFRXUDJH IRUHLJQHUV DV ZHOO D
HQWUHSUHQHXUV WR LQYHVW LQ LWV HOHFWULFLW\ PDUNHW 1
KDYH KDG GLVFXVVLRQV ZLWK VRPH RI WKH SXEOLF VHUYDQWYV Z
IRUZDUG WKH SULYDWLVDWLRQ LQLWLDWLYHV LQ 1LJHULD , DP
ZKLFK LV TXLWH LQWHQVH LQ WKH VXE UHJLRQ ZLOO FRQWLQXH
FRQILUP WKDW QHZ UHJLRQDO PDUNHWY DUH OLNHO\ WR HPHUJH

3XUSRVH RI WKLV VHFWLRQ

7KLV SURMHFW VA\VWHPDWLFDOO\ LQYHVWLIJDWHYV WKH RXWFRPHYV
HOHFWULFLW\ PDUNHW LQ (QJODQG DQG :DOHV DQG WKH IDFWRU
FRPSHWLWLRQ SROLF\ LQ HOHFWULFLW\ VA\VWHPV LQ VXE 6DKDUD
REMHFWLYH SHUPLWY WKH FRYHUDJH RI LQGXVWULDO RUJDQLVD)
FRPSHWLWLRQ SROLF\ $SDUW IURP WKHVH WKH HPSLULFDO DQ|
UHJLPH SURYLGHV WKH FUXFLDO HYLGHQFH WKDW LV UHTXLUHG
UXOH DQG PDUNHW GHVLIJQ WKH DUHDV LGHQWLILHG IRU IXUWKH

7KLYV SUHVHQW VHFWLRQ LOQWURGXFHV WKH HQWLUH UHVHDUEFK
IRU D EURDG RYHU YLHZ RI LWV FRPPRQ WHUPLQRORJ\ WKHUHIR!



' ?PDPREL?ZRUN?)LQDO 'RFXPHQW90DLQ GRFXPHQW?VHFWLRQ O GRF

YLHZ RI WKH LQGXVWU\ VHIPHQWY WKURXJK ZKLFK LW SURYLGH
XQEXQGOLQJ bQG GHUHJXODWLRQ $Vv ZHOO DV WKDW LW H[SRYV
QDWLRQDO WUDQVRAIZWY IHRQNDWONHPS JORVVDU\ RI VRPH RI WKH F
WKH UHVHDUFK FRQWDLQV LV LQFOXGHG LQ WKH DSSHQGL]

7KLV VHFWLRQ DOVR GLVFXVVHV VRPH RI WKH UHDVRQV ZK\ *RYl
GHUHJXODWH HOHFWULFLW\ VA\VWHPY 7KH GLVFXVVLRQ EULQJV

DVVRFLDWHG GHEDWH RQ ZKHWKHU RZQHUVKLS LV WKH PDLQ FD
E\ WKH SXEOLF XWLOLWLHYV ,W DOVR KHOSV WR KLJKOLJKW DQG
VLIQLILFDQW HIILFLHQF\ JDLQV WKDW FRXQWULHV PLJKW HDUQ I
GHUHJXODWLRQ RI WKHLU HOHFWULFLW\ LQGXVWU\ |, LQFOXGH

*HQHUDWRUYVY DQG WKH DSSOLFDWLRQ RI FRPSHWLWLRQ ODZ LQW
LOQFOXGLQJ WKHVH LQ WKLY VHFWLRQ LV WR KHOS PH LQWURGXF
VRPH RI WKH FRQMHFWXUHY DV ZHOO DV WKH LQIHUHQFHYVY WKD\
SDUWLFXODUO\ LQ WKH HPSLULFDO DQDO\VLYVY LQ VHFWLRQ

7KH UHVW RI WKLV VHFWLRQ LV SUHVHQWHG DV IROORZV FRY
VHIPHQWYV GLVFXVVHV ZK\ VRPH FRXQWULHV FKRVH GHUHJXO
HITLFLHQF\ LQ WKH HOHFWULFLW\ VHFWRU DQG UHYLHZV WKFE
RZQHUVKLS RQ WKH SURGXFWLYLW\ RI PDQDJHUV 7KH FRQGXFW
LV VXPPDULVHG LQ DQG WKH UHVHDUFK TXHVWLRQV DUH VHW
IUDPHZRUN WKH VWUXFWXUH RI WKH WKHVLYV DQG VXPPDL

2YHUYLHZ RI WKH HOHFWULFLW\ LQGXVWU\ VHJRDOAW R @)@ H
WUDQVPLVVLRQ7¥\VWHP

7KLV LV DQ DSSOLHG HFRQRPLFV UHVHDUFK IRU ZKLFK DQ XQGH
LQGXVWU\ ZRUNV LV QHHGHG DW OHDVW IURP WKH SHUVSHFWLY
WKDW D GLVFXVVLRQ RI WKH LQWHUDFWLRQ EHWZHHQ WKH GRZQ
RSHUDWLR @D RQRQKHO WUDQVRLIZBYYV VKR XOBWHP SDUW RI WKLV LQV
VHFWLRQ W ZLOO KHOS D UHDGHU ZKR LV QRW IDPLOLDU ZLWK
LQGXVWU\ WR IROORZ WKH LVVXHV WKDW , GLVFXVV LQ WKH UH\
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(OHFWULFLW\ SURGXFWLRQ LQYROYHV WKH WUDQVIRUPDWLRQ RI
VRODU FRDO ELRPDVV DQG ZDWHU LQWR XVHDEOH HQHUJ\ *H
FRPPRGLW\ DQG FRQVXPHUV FRQVXPH LW DV D VHUYLFH $UPVW
LQ HOHFWULFLW\ SURGXFWLRQ VXSSO\ FKDLQ DV LQSXWV JHQHL!
HQG XVHU VXSSO\ 7KH IXHO VRXUFH IRU JHQHUDWLRQ LQSXW
SURGXFLQJ HOHFWULFLW\ O0DQ\ SHRSOH FRQVLGHU WKDW LQSX\
HW DO FRQVLGHU WKDW LQSXW DQG JHQHUDWLRQ DUH RQH
HPHUJHQFH RI HQHUJ\ WUDGLQJ FUHDWHG DQ DGGLWLRQDO IXQF
LQGXVWU\ VHIPHQWY DV JHQHUDWLRQ WUDQVPLVVLRQ GLVWULLI
DQG ,7 SURGXFWV DQG VHUYLFHV , XVH $UPVWURQJ HW DO
VHIPHQWY EXW DVVXPH WKDW LQSXW LV QRW D GLVWLQFW IXQF\
VKRZ IRXU JHQHUDOLVHG VHJPHQWY LQ WKH LQGXVWU\ ZKLFK D
GLVWULEXWLRQ DQG UHWDLO VDOHYV
Y)LIXUH
3URGXFWLRQ &RQVXPSWLRQ &KDLQ

%HIRUH GHUHJXODWLRQ JDLQHG SURPLQHQFH RYHU WKH SDVW

ILUP XVXDOO\ FDUULHG RXW WKH IXQFWLRQV LQ ILJXUH 7KH
EHIRUH WKH LQGXVWU\ V SULYDWLVDWLRQ LQ WKH %ULWLVK
LOWHIJUDWHG XS XQWLO WKH GLVWULEXWLRQ OHYHO )URP WKDYV
%RDUGY WKDW FDUULHG RXW WKH GLVWULEXWLRQ DQG HQG XVHI
(OHFWULFLW\ FDQQRW EH VWRUHG LQ DSSUHFLDEOH TXDQWLWLH
UHDO WLPH PLQXWH E\ PLQXWH EDVLV WKURXJK WKH KLJK DQG
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GLVWULEXWLRQ OHYHOV DQG WKURXJK WR WKH ILQDO FRQVXPHU
WKRXJK DQ HOHFWULFLW\ VAVWHP LV RQH LQWHJUDWHG YDVW PD

*ULG LQMHFWLRQV PXVW DOZD\V EH HTXDO WR WKH RIITWDNHV W
GLVVLSDWHG LQ WKH IRUP RI KHDW ZKLFK LV WHUPHG WKHUPDO
WUDQVSRUWHG IURP WKH SRLQWYV RI LQMHFWLRQ RQWR WKH *UL(
YROXPH RI WKHUPDO ORVV RQ DQ\ QHWZRUN GHSHQGV RQ WKH G
ORDG PRUH ORVVHV RFFXU LI JHQHUDWLRQ LV ORFDWHG IDU DZ
YROWDJH UHGXFHV WKHUPDO ORVVHV W LV DOVR SRVVLEOH WR
QHWZRUN LQ D ZzD\ WKDW HQVXUHV WKDW JHQHUDWLRQ LV ORFD\
ORUWOREFN FKDSWHUV 9,,, DQG ;9 SDJHYV DQG IRU GL\
ORDG DQDO\VLYV

$Q HOHFWULFLW\ VAIVWHP XVXDOO\ FRQVLVWYV RI QRGHYVY DQG RWI
ZKLFK DUH LQWHUFRQQHFWHG E\ ZLUHV DQG FDEOHV 7KH ODW\
YROWDJH ZLUHV /DUJH LQGXVWULDO VLWHV VRPH RI ZKLFK XV
WKHLU RZQ SRZHU DUH RIWHQ GLUHFWO\ FRQQHFWHG WR WKH 1
WKUHVKROG IRU VXFK FRQVXPHUY DIWHU SULYDWLVDWLRQ LQ
FRQVXPHUV SUHGRPLQDQWO\ KRXVHKROGY DUH RQO\ FRQQHFW
ORFDO GLVWULEXWLRQLOHWYHOV LV D VLPSOLILHG UHSUHVHQWDYV
QHWZRUN LW VKRZV WKH KLJK DQG ORZ YROWDJH ZLUHV RI D OI
FRQQHFWHG RQWR WKH 176 RQ ZKLFK HOHFWULFLW\ LV WUDQVSH
1*& ,W DOVR VKRZV D GLVWULEXWLRQ WUDQVIRUPHU WKDW
IURP WKH 176 RQWR WKH /'= ZKHUH LW LV FDUULHG WKURXJK )
FROQOQHFWHG WR LW
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JLIXUH
$ 6LPSOLILHG (OHFWULFLW\ 1HWZRUN

9HUWLFDOO\ LQWHJUDWHG YHUVXV XQEXQGOHG HOHFWULF

$Q HOHFWULFLW\ VA\VWHP LV YHUWLFDOO\ LQWHJUDWHG LI D VLQ
WKH FKDLQ VKRZQ LQ ILIJXUH 7KH PRQRSRO\ ILUP GHFLGHYV V
LOQSXW VFKHGXOHVY DQG GHVSDWFKHVY DOO WKH SODQWYV ORFDW|
FDSDFLW\ DQG HQHUJ\ EDODQFLQJ RQ WKH 176 DQG PDQDJHV DO
VHUYLFHY ORVW HOHFWULFLW\ VA\VWHPY ZHUH RULJLQDOO\ RUJ
PRQRSROLHYVY W ZDV PRUH HIILFLHQW WR KDYH D VLQJOH ILUP |
WKH SURGXFWLRQ VXSSO\ FKDLQ EHFDXVH WKH LQGXVWU\ LV YHI
LQLWLDO VXQN LQYHVWPHQW ORUHRYHU WKH EHQHILWY RI HFR
WKH XQLW FRVW RI SURGXFWLRQ GHFUHDVHV ZLWK LQFUHDVHYV L
*LYHQ WKH H[LVWHQFH RI D VLQJOH ILUP LW ZLOO UHGXFH LWV
GHQVLW\ 'XULQJ WKH HDUO\ GD\V LW ZDV WKHUHIRUH WKRXJKW
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FDUULHG RXW WKH HQWLUH SURFHVV LQYROYHG LQ WKH SURGXF
LQ D IJHRJUDSKLF DUHD %HFDXVH LW FRXOG GR VR DW D ORZ¢
HQWLWLHY VHUYHG WKH VDPH GLVWULFW VHH /DIIRQW DQG 7LUF

%HIRUH UDSLG SULYDWLVDWLRQ JDLQHG SURPLQHQFH LQ WKH HI
FRQVLGHU XVLQJ WKH SULYDWH VHFWRU WR SURYLGH HOHFWULF
FDSLWDO ZKLFK LW UHTXLUHG W ZDV DOVR WKRXJKW WKDW W]
VFDOH DQG VFRSH PLIJKW PHDQ WKDW LQFXPEHQWY ZRXOG XVH |
HQWU\ 2U WKH SULYDWH ILUPV PLJKW QRW VHUYH XQSURILWDEC
HTXLWDEOH GLVWULEXWLRQ RI SRZHU ZKLFK ZDV LQLWLDOO\ W
PLIKW EH LQKLELWHG

,Q DQ XQEXQGOHG HOHFWULFLW\ VAVWHP WKH JULG IXQFWLRQV
JHQHUDWLRQ DQG VXSSO\ ,Q FRQWUDVW WR D YHUWLFDOO\ LQW
IXQFWLRQV DUH DVVXPHG FRQWHVWDEOH &RQVHTXHQWO\ RQFH
SRVVLEOH WR DOORZ IUHH HQWU\ DQG H[LW WR RFFXU LQ WKH V
ZRXOG FDXVH WKH *HQHUDWRUV WR EHKDYH LQ D VRFLDOO\ GH’
HFRQRPLFV WKHRU\ RI I[UHH PDUNHWY WKH QHW HIIHFW H[SHFWF
OHDG WR PDUJLQDO FRVW 0& SULFLQJ , | WKDW LV DFKLHYHG

SURILWY VHH 7LUROH 9LVFXVL HW DO 7KLV FDXVH

FROQOWHVWDELOKWRKWBWWRURHY SHUIHFWO\ IUHH HQWU\ DQG HJ[LV\V
GHHPH®R QWHVAMB EPRVWOHVY QDWXUH RI HQWU\ DQG H[LW PHD(
LUUHOHYDQW DQG D ILUP FDQ HQWHU LQWR VXFK D FRQWHVWDE
LQWHUHVWLQJ DVSHFW RI WKLV H[SHFWHG HQWU\ LV WKDW LW FIL
PRQRSRO\ FDQ UHVSRQG ,Q DGGLWLRQ FRQWHVWDELOLW\ LV I
HDV\ WR DGDSW WKH RSHUDWLQJ DVVHWY LQ VXFK PDUNHWYV LQW
SURILWDELOLW\ LQGXFHV D ILUP WR H[LW WKH LQGXVWU\ &RQW
DVVXPSWLRQ WKDW WKH LQYLVLEOH KDQG OHDGV WR SURGXFWLTF
PDNH JHUR SURILWY WKHUH ZLOO EH 5DPVH\ RSWLPDO SULFHV LC
RSSRUWXQLW\ WR V\VWHPDWLFDOO\ FURVYVY VXEVLGLVH EHWZHHQ

%DXPRO 6KHSKHUG

%DVHG RQ WKH FRQWHVWDELOLW\ DVVXPSWLRQV WKDW , PHQWLF
LV SULYDWLVHG DQG FRPSHWLWLRQ LV LQWURGXFHG LQWR JHQH
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WR HOQOWHU DQG SDUWLFLSDWH LQ JHQHUDWLQJ HOHFWULFLW\ 3l
TXHVWLRQ LV ZKHWKHU FRPSHWLWLRQ SROLF\ ZRXOG GHOLYHU
JHQHUDWLRQ" 2U SXW DQRWKHU zZzD\ LV HOHFWULFLW\ LQGXVW

7KH HOHFWULFLW\ LQGXVWU\ UHTXLUHV KXJH VXQN FRVWV DQ
VHIPHQWY DUH VSHFLDOLVHG WKXV WKH\ FDQQRW EH SXW WR D
HFRQRPLF WKDW DQ DJHQW OHDYHV WKH PDUNHW ,Q JHQHUDWL
SURGXFWLYH XVHV PRUHRYHU WKH VXQN FRVWY DUH UHODWLY |
6KHSKHUG 7KLV PDNHV VHQVH FRQVLGHULQJ WKDW LW FD
FDVHV WR IXOO\ DPRUWLVH WKH LQYHVWPHQWY PDGH LQ JHQHU
FROQOWHVWDEOH PDUNHW WKHUHIRUH OLNH , ILQG LQ PRVW RI W
DOORFDWLYH LQHIILFLHQF\ RFFXU ZKHQ *HQHUDWRUV FRPSHWH
HQHUJ\ RQ WKH *ULG $OWKRXJIK WKH SULFH UXOHV PD\ EH VHW
ZHOIDUH WKH LQKHUHQW IHDWXUHYV RI HOHFWULFLW\ ZKLFK LQ
TXDQWLWLHY FRPELQHG ZLWK WKH UHDO WLPH EDODQFLQJ RI L
RQ WKH 176 PDNHV SULFLQJ GLIILFXOW 7KHUH DUH XVXDOO\ V|
JHRJUDSKLF PRQRSROLHY WKHLU FDSDFLWLHY DUH OLPLWHG LC
UHSHDWHG LQWHUDFWLRQV ZLWK WKH NQRZOHGJH RI PHHWLQJ

7TKH VWUXFWXUH RI WKH LQGXVWU\ SOXV WKH GHVLJQ RI WKH FR
FROOXVLRQ 7KH UHVXOW LV WKDW DJHQWY DUH DEOH WR NHHS
WKH WLPH DQG FRQVHTXHQWO\ WKH DJJUHJDWH FRVWYVY RI JHQHL
DOzD\V DERYH FRPSHWLWLYH OHYHOV VHH )HKUDQG +DUERUG

KHQ HOHFWULFLW\ VA\VWHPY DUH XQEXQGOHG DQG GHUHJXODWL
WKH ZLUHVY DQG FDEOHYVY PHDQ WKDW WKH WUDQVPLVVLRQ DQG G
PRQRSRO\'V 7KHUHIRUH LW LV HFRQRPLF WR YHVW VWDWXWRU
WUDQVPLVVLRQ LQIUDVWUXFWXUHWUBRQVPALVYLERQ WRHIWUHANHIEO WHD E
HFRQRPLF GHFLVLRQV UHJDUGLQJ WKH LQYHVWPHQWY RQ WKH Q
WUDQVPLVVLRQ VA\VWHP LV WKH UHTXLUHPHQW IRU WKH FR RUGL!
WHUPHG WKH VI\VWHP RSHUDWLRQV 7KH XWLOLW\ ILUP WKDW FD
WKDW LV NQRIZQWIHP WVRISHB2 D WRWVWHP RSHUDWLRQV LQYROYH WKH
UHVLGXDO HQHUJ\ EDODQFLQJ RQ WKH 176 $SDUW IURP VRPH R
FRPPRQ WR ILQG LQ HOHFWULFLW\ PDUNHWY WKDW D VLQJOH X\
VHUYH LQ WKH GXDO FDSDFLW\ DV D 72 DQG 62 ©6XFK D ILUP RS
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HOHFWULFLW\ GHUHJXODWLRQ OLWHUDWQRXRGH DVOI5 PREY FURWMHP R
,62 7KLY ZDV WKH FDVH ZKHQ (QJODQG DQG :DOHV YHVWHG L\
WKIHDWLRQDO *ULG1&RPZEDY\ILYHQ WKH VWDWXWRU\ ,62 ULJKWYV

7KHUH DUH D FRXSOH RI LVVXHV WKDW IROORZ GHUHJXODWLRQ
WKDW WKH UHIRUP FRQIHUV RQ WKH 62 DOORFDWLYH HIILFLHQF
MHRSDUGLVHG WKHUHIRUH WKH ILUPV WDULII LV FRQWUROOHG
5HIJXODWRU\ $JHQF\ WKDW H[LVWW LQJPIRNOWP PORSRO\VEXW. QHO O |
WKH 62 VHW WKH FRQWURO SULFH DQG YHWR LWV FDSDFLW\ FKE
WRROV ZKLFK DUH XVHG LQ HOHFWULFLW\ PDUNHWY WR UHJXO|
GLVWULEXWLRQ EXVLQRRVMVR WKV LBHHXWONLRQ ZKLFK VRPH
VWDWHYV LQ WKH 86% XVH $QG WKH LQFHQWLYH EDVHG ; HIILFI
PLQXV DQ HIILFLHQF\ UDWH ; ZKLFK (QJODQG DQG :DOHV XVt
7KH LQYHVWPHQW GHFLVLRQV RI WKH DJHQWYV LQ WKH &26 UHJX(
EH ELDVHG LQ IDYRXU RI FDSLWDO WKDQ ODERXU DQG PLJKW QR
WKH\ NQRZ WKDW WKH\ ZLOO EH DO GRZHG KV K R K@ WR®D VR QHFEVD H

FRQWUDVW WKH ILUPV XQGHU LQFHQWLYH EDVHG 53, ; ZLOO XVt
FRVWV WKDW WKH\ FDQ FRQWURO EHFDXVH WKH\ ZLOO NHHS WKt
UHYHQXH DQG WKH DFWXDO H[SHQGLWXUH VHH /DIIRQW 7LURO
VHSDUDWUQ® D QEWHKH PRQRSRO\ EXVLQHVV RI WKH ,62 LW DOOR
GLVFULPLQDWRU\ WDULII DQG VHUYLFHV WR DOO LQFXPEHQWYV D
KHOSV WR FXUWDLO DQ\ FRQIOLFW RI LQWHUHVW WKDW WKH ,62

GLYHUVLI\ LQWR WKH FRPSHWLWLYH VHIPHQWYV LQ WKH LQGXVWL
JHQHUDWLRQ EXVLQHVV

J)LOQDOO\ UHJXODWRU\ UHIRUPVY LQ PDQ\ FDVHV SODQ D SKDVHG
WUDQVLWLRQ LV EHVW DFKLHYHG RYHU WLPH WKH GHVLJQ LQHI
DUH LGHQWLILHG DQG WKH PRGLILFDWLRQVY DUH EDVHG RQ WKH ¢
WKHUH DUH QR TXLFN IL[ VROXWLRQV WR WKH FXUUHQW LVVXHV
WKHVH PRGLILFDWLRQV ZKLFK E\ WKHLU QDWXUH FXUWDLO PDU
VXIILFLHQW WLPH LV DOORZHG IRU WKH LQGXVWU\ WR JR WKURX.

7KH JHQHULF SDWWHUQ IRU FUHDWLQJ HOHFWULFLW\ PDUNHWYV L
WKHUHDIWHU WR LQWURGXFH FRPSHWLWLRQ LQWR JHQHUDWLRQ
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wuDGLQJ ,Q VXSSO\ VHUYLFHV LW LV DOVR SRVVLEOH WR LQW!
DQG FXVWRPHU VHUYLFHV $00 WKH UHJXODWRU\ UHIRUP SURFF
WKH RYHUULGLQJ REMHFWLYH EHLQJ DOZD\V WR HQVXUH WKDW \
WUDQVSRUWDWLRQ DUH HFRQRPLF D ORQJ WHUP UHOLODORROLW\
WHUP LQYHVWPHDQWVPDGH 7KHVH ZRXOG HQVXUH WKDW WKH QH
VHFXUH VHH +XQW DQG 6KXWWOHZRUWK 6LGDN 6SXOEHU

6DIHW\ DQG VHFXULW\ RI WKH WUDQVPLVVLRQ V\VWHP

(OHFWULFLW\ IROORZV WKH ODZV RI SK\VLFV:WKH SDWK RI OHDV
3DUW RI LWV HIILFLHQF\ HQKDQFLQJ DWWULEXWHV ZKLFK LQFO)
UHTXLUHVY WKDW WKHUH LV DOZD\V HTXDOLW\ EHWZHHQ JULG LQ
LQFOXGLQJ WKHUPDO ORVVHV $Q\ GHYLDWLR@®VI WIOBNMIRFFXU E
WUDYHO LQVWDQWO\ DFURVV WKH VIVWHP DQG PD\ FDXVH H[SHC
LQIUDVWUXFWXUH DV ZHOO DV WR WKH HQG XVHU DSSOLDQFHV
RI D QHWZRUN DV ZDV WKH FDVH LQ $XJXVW ZKHQ VL[ VWD
ORVW HOHFWULF SRZHU LQ 1RUWK $PHULFD V ZRUVW HYHU EODF
WKRXVDQGV RI EXVLQHVVHV ,Q /RQGRQ LQ WKH VDPH $XJXVW
LQ HTXLSPHQW RSHUDWHG E\ WKH 1DWLRQDO *ULG &RPSDQ\ OHG
DQ DUHD RI 6RXWK /RQGRQ EHWZHHQ :LPEOHGRQ DQG +XUVW LQ
WKH WRWDO HOHFWULFLW\ VXSSO\ WR /RQGRQ DW WKDW WLPH
VXSSOLHV ORVW WR D ODUJH SDUW RI WKH /RQGRQ 8QGHUJURXQ
21ILFH Rl 6FLHQFH 7HFKQRORJ\

,Q FRPSHWLWLYH UHJLPHV GLIITHUHQW DJHQWY PDNH LQGHSHQGI
FROWULEXWH WR WKH UHDO WLPH SURFHVVHV IURP JHQHUDWLRQ
VXSSO\ WR WKH ILQDO FRQVXPHU 7KHUH LV D QRWLRQDO VHFXLU
V\VWHP GHYLDWHYV IURP LWV DFFHSWHG IUHTXHQF\ UHVSRQVHV

,QDFFXUDWH GHPDQG DQG ZHDWKHU IRUHFDVWY DV ZHOO DV LQ
FDQ LQFOXGH XQH[SHFWHG RXWDJHV3FDQ DQG GR3:FDXVH HQHUJ\
FRPPHUFLDO VWUDWHJLHYVY PD\ DOVR OHDG WR VXE RSWLPDO VLW
SRVVLEOH WKDW IORZV RQWR WKH QHMRZRALN) HHERRHDOMH RWBLEF RWM
*HQHUDWRUV SURGXFH IURP WKHLU VLPXOWDQHRXV JHQHUDWLRC
HQHUJ\ LPEDODQFH 6LQFH WKH V\VWHP LV LQWHJUDWHG WKHUL
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SRZHU FRPHV RQWR WKH V\VWHP ZKHQ WKHUH ZRXOG KDYH EHHC
ZKHQ LW LV QRW UHTXLUHG W LV DOVR D PDMRU SUREOHP LI W
XQDEOH WR LQMHFW FRQWUDFWHG SRZHU RQWR WKH JULG )RU
VIVWHP RSHRDWRWULHY RXW EDODQFLQJ DFWLRQV WR UHVWRUH
WROHUDQFHYV ZKHQHYHU LW YHHUV WRZDUGY DQ LPEDODQFH

%DODQFLQJ DFWLRQ LQYROMBQ DFKMVER D HYHUDOBY FDOOLQJ RQ
WKDW RIITHUHG WR LQFUH DM U H GRH BDUAVL REX URMA OMXGEK SHULRGV

KDQG WKH &/HBRBEFHVYV SRZHU E\ DVNLQJ *HQHUDWRUV WKDW E|
JHQHUDWLRGHFDOMH#HGW WR UHGXFH JHQHUDWLRQ ,Q WKH ODWYV
GHFUHDVH FRQVXPSWLRQ IURP WKH QHWZRUN XVXDOO\ KDYH WK
HOHFWULFLW\ UHTXLUHPHQW UKMLGROW MRIE\D R BADW WWHLYV WK
LQYLVREOGHMHTXLOLEUDWLQJ KDQG WKDW UHVWRUHV V\VWHP WRO
YJLIXUH LV D YHU\ VLPSOLILHG LOOXVWUDWLRQ RI HQHUJ\ EDO

YJLIXUH
(QHUJ\ EDODQFLQJ

LW\3 XVHV GHFU
LW\ TURP WKH J

HPHQW ELGYV
UL G

-
m M

([ WHUQDOLW\ DQG VHFXULW\ FRVWYV

*HOHUDWRUYV SXUVXH WKHLU FRPPHUFLDO VWUDWHILHY ZLWKRXY\
SRVLWLRQ 7KH VHFXULW\ DQG VDIHW\ RI WKH VA\VWHP LV WKUHD
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WROHUDQFHV DQG GHSHQGLQJ RQ WKH VHYHULW\ RI WKH HQHUJ
7KLV LV DOVR WKH FDVH LI *"HQHUDWRUYVY LQMHFW PRUH SRZHU R
SK\VLFDO FDSDFLW\ RU LI WUDQVPLVVLRQ FRQVWUDLQWY PHDQ
SRVLWLRQV DERYH WKH QHWZRUN FDSDFLW\ OHYHOV ,Q WKH OI

7KH 62 PDQDJHV WKH H{WHUQDOLWLHV WKDW DULVH IURP FRQJH"
WKH JULG XVHUV LQFOXGLQJ ILQDO FRQVXPHUYV VKDUH WKH EF
EDODQFHG V\VWHP 7KH QHJDWLYH H[WHUQDOLW\ LV WKH LQFUH
VXSSO\ DQG WKH VDIHW\ RI WKH V\VWHP WKLY LQFUHDVHV WKH

IRU EDODQFLQJ WKHHVSR¥FRRO VHAXKMH SULFH LQ D UHVLGXDO SRRC
VI\VWHP VHFEXULW\ WKHQ LW LV WKH ILQDO FRQVXPHUV WKDW XO

,Q WKH RWKHU ROLJRSRO\ PDUNHWYV VXSSOLHUV XVH WKHLU VXt
7LUROH LQ HOHFWULFLW\ WKH *HQHUDWRUV XVH FDSDFLW
%ROOH WR PDQLSXODWH ERWK WKH VSRW GD\ DKHDG DQG :
PDUNHW )RU H[DPSOH WKLV SURMHFW ILQGV LQ VHFWLRQ WKI
WR PDQLSXODWH WKH 8SOLIW FRVWV LQ (QJODQG DQG :DOHV SF
'"HFHPEHU 8SOLIW ZDV WKH SRW WKDW FDSWXUHG DOO WK
EDODQFH WKH V\VWHP ZLWKLQ WKH GD\ ,W FRQVLVWHG RI FRVW
FRQVWUDLQWY VWDUW XS DQG IRU WKH SURFXUHPHQW RI EDODZQ
DQG QRQ VSLQQLQJ UHVHUYHV IUHTXHQF\ UHVSRQVHVY DQG EOD]
5HIJLRQDO (OHFWULFAL(®V &R® SURISHRWURMLWR QWHRRW KKRXW 7KH 5(&
ZHUH DOORZHG WR SDVV RQ RI WKHLU SXUFKDVH FRVWV WR W
DO WKHUHIRUH LQ UHDOLW\ WKH ILQDO FRQVXPHUV LQGL
LQFXUUHG WR PDLQWDLQ WKH V\VWHP ZLWKLQ LWV WROHUDQFH

,W LV UHDVRQDEOH WR H[SHFW WKDW HFRQRPLF HIILFLHQF\ RQ
HQKDQFHG LI WKH *HQHUDWRUY EDODQFH WKHLU LQMHFWLRQV
RSHUDWH ZLWKLQ WKHLO SO\WVRLKPDODGBRWL|LMKKWINRER WKLV LW ZlI
SRVVLEOH EXW VXEMHFW WR WKH OHYHO RI LQWHU V\VWHP WUDC
IRU WKH 62 WR RSHUDWH WKH QHWZRUN FORVHU WR LWV VLPXOD
3XW DQRWKHU zZD\ EHFDXVH RI WKH QHWZRUN H[WHUQDOLW\ WK
PDUJLQDO VRFLDO EHQHILW GHULYHG IURP RSHUDWLQJ D EDODQ
EHQHILWY WKDW WKH *HQHUDWRUV PLJKW HDUQ IURP UXQQLQJ R



' ?PDPREL?ZRUN?)LQLO 'RFXPHQIWODLQGRFXPHQW?VHFWLRQ O GRF

HISHFWDWLRQ DVVXPSWLRQ LV PDGH WKUHH LVVXHV DULVH WKD
SROLFLHV IRU WKH HIILFLHQW EDODQFLQJ RI WKH 176

+RZ LV DFFHVV RQWR WKH JULG DOORFDWHG DQG SULFHG"
WKH GD\ DKHDG DFWXDO FRQVXPSWLRQ DQG VXSSO\ DUH UHDOGO
HI[LVWV WR FDUU\ RXW UHVLGXDO EDODQFLQJ RI WKH JULG KRZ
7TKHVH LVVXHV FDQ HQKDQFH PDUNHW IDLOXUH DV D UHVXOW H
RSWLRQV WR FXUWDL , WKH HIIHFWV Rl WKHLU WKUHDWV WR WKH
PDUNHW GHULYHG SULFHV

,Q LVVXH PHQWLRQHG LQ WKH DERYH SDUDJUDSK ZKDW PRVW
PHFKDQLVP VXFK DV DXFWLRQV WR DOORFDWH WUDQVPLVVLRQ D
ZLOO KDYH D VHFRQGDU\ PDUNHW LQ SODFH LI QHFHVVDU\ E\ ZI
ULJKWV WKDW WKH\ SURFXUH GXULQJ SULPDU\ DXFWLRQ URXQGYV
WHPSRUDU\ RU SHUPDQHQW FRQVWUDLQ¥RBRXQARGIIHYV R WV KGR ZX
PHWKRGRORJ\ +RJDQ E +RJDQ DQG +DUYH\ +RJDQ -RK

WR SULFH WUDQVPLVVLRQ DFFHVV 7KH LPSRUWDQW SRLQW
PHWKRGRORJ\ LV DGRSWHG FDQ HQKDQFH WKH 62V FRQJHVWLRQ
*UHHQ E ,] WKHUH ZHUH D SROLF\ WKDW SUHYHQWV *HQHUTL
FXUWDLO WKH DEXVH RI PRQRSRO\ SRZHU ORVW PDUNHWV SXUV
RQH FRPPRQ ZD\ LV WR DGRSW SROLFLHV WKDW OHJDOLVH DQ D.
XWLOLVHG E\ VD\ D FXW RIl WLPH EHIRUH JDWH FORVXUH $Q H
XVH OW R GIRMWHOMPWR WKH PDUNHW UXOHYV

,VVXHV DQG UHODWH IRUPXODWLRQ RI HFRQRPLF SROLFLH\
RI WKH WUHDWPHQW DQG LQLWLDWLYHV IRU HQHUJ\ EDODQFLQJ
FROOHFWLYH HQHUJ\ EDODQFLQJ GHFLVLRQV HQKDQFH IUHH ULC
IDLOXUH W PLIKW QRW EH VRFLDOO\ EHQHILFLDO WR H[SHFW W
EDODQFH WKHLU LQGLYLGXDO LQMHFWLRQV ZLWK RIITWDNHV 7K
WKH DVVRFLDWHG LPSHUIHFW DWWULEXWHY PHDQV WKDW *HQHUI
HDUQ KLJKHU SULFHV &RQVHTXHQWO\ SROLF\ LQLWLDWLYHV W
PDNLQJ PLJKW QRW EH WKH EHVW ZD\ WR HQKDQFH 176 HIILFLHC
6FKHUHU SRVV ORUHRYHU WKH LGHD RI ILQGLQJ WKH UL
DQG FDSDFLW\ WKURXJK FRPSHWLWLYH PHFKDQLVP PHDQV WKD



' ?PDPREL?ZRUN?)LQDO 'RFXPHQW?0DLQ GRFXPHQWWVHFWLRU

PLQLPLVH IUHH ULGLQJ LQ UHJXODWRU\ UHIRUPV 7KLV VXJJHVW
WD[DWLRQ RQ WKH *ULG XVHUV PD\ EH WKH RQO\ ZzD\ LQ ZKLFK \
LQWHUQDOLVDWLRQ RI QHIJDWLYH H[WHUQDOLW\ ZLOO EH DFKLH

,Q VRPH UHVLGXDO SRROV IRU H[DPSOH LQ (QJODQG DQG :DOHV
H[ SRM®G LW LQFOXNHHFX WAWWWHRY WOOHFWULFLW\ 3RRO 7TKH
ERUH WKLV FRVW LQ SURSRUWLRQ WR WKHLU RIIl WDNH WKURXJ|
ZHUH QRWADYV D UHVXOW WKH *HQHUDWRUV ZHUH QRW GLUHFWO\
WKDW WKH\ FRQWULEXWHG WR WKH QHWZRUN 6LQFH WKH UHJLP
FRVWY *HQHUDWRUV GLG QRW UHDOO\ DSSO\ GXH GLOLJHQFH W

$ FRVW WDUJHWHG DUUDQJHPHQW PD\ LQGXFH WKH *HQHUDWRUV
SRVLWLRQV DW WKH GHVLJQDWHG JDWH FORVXUH RQ DQ\ V\VWE
EHWWHU EDODQFLQJ FRQGXFW IURP WKH *HQHUDWRUV PLJKW EF}
ZLWKLQ WKH GD\ VHFXULW\ FRVWYVY 7R DFKLHYH WKLV OHYHO RI
LQGLYLGXDO UHVSRQVLELOLW\ RQ *HQHUDWRUV WR PDLQWDLQ
VHEXULW\ FRVWYV WKURXJK WKH SULFH PHFKDQLVP 7KH\ GR WKL
RQILUELGY DQG RIIHUV DQG LQ ZKLFK WKH BPRDNKHRRBWAHQHQFOXG]
LPEDODQFHYV ,Q VXFK UHJLPHV RXW R| EDO®FKE UHOHUDWRHV
LQMHFW PRUH SRZHU RQWR WKH JULG WKDQ WKHLU GD\ DKHDG )
GHOLYHU OHVV WKDQ WKHLU GD\ WRISDEISIQORHWLIEHBWULRAU SD\ WKH

6 XPPDU\

7KH VHFEXULW\ FRVWVY WKDW WKH 62 1*& LQFXUUHG WR UHVWRUH WKH V\VWHP

Rl WKH FRVWYV IRU SURFXULQJ WUDQVPLVVLRQ EDODQFLQJ VHUYLFHV EODFN V
VSLQQLQJ DQG IUHTXHQF\ UHVSRQVH ,W DOVR LQFOXGHV FRVWYV IRU UHVROYL
VWDUW XS

, DVWXPH WKDW WKHUH LV D FXW RIl WLPH IRU HDFK WUDGLQJ SHULRG DQG ZK
PDUNHW ZLOO VHW D WLPH DIWHU ZKLFK WUDGHUV FDQQRW FRQWUDFW IRU D SIL
PDUNHWY FDOLEUDWLRQV 7KLV FXW RI&DALIR HR X W FOHOQOCHIBN \J BKVIHU B I RWKXOUWA LV O
*HQHUDWRU IRU LWV HQHUJ\ GHYLDWLRQ EHWZHHQ LWV GD\ DKHDG QRWLILFDWL
FDOFXODWHG DW JDWH FORVXUH 8QGHU WKLV UHJLPH D *HQHUDWRU WKDW R
QRWLILFDWLRQ LV FKDUJHG RU UHEDWHG D V\VWHP PDUJLQDO SULFH DQG D V\V!



' ?PDPREL?ZRUN?)LQGO 'RFXPHQW?0DLQ GRFXPHQWWVHFWLRQ GRF

7KH ODVW VHFWLRQ VXPPDULVHV WKH LQWHUDFWLRQ EHWZHHQ <
HOHFWULFLW\ PDUNHWY W LV D SURFHVV WKDW LV PXFK PRUH
WUDGLQJ LQYROYHV LQ VRPH RI WKH RWKHU PDUNHWY 7KH IHDYV
DSSOLFDWLRQ RI FRPSHWLWLRQ SROLF\ LOWR WKH LQGXVWU\ DU
HITHFW RI WKH LPSHUIHFW QDWXUH RI WKH LQGXVWU\ SOXV PRQR
DUELWUDJH DQG DGG IODYRXU WR WKH WUDGHUV LQJHQXLW\ ZK
UHIOHFWYV 7KH WUDGHUV RSSRUWXQLVWLF EHKDYLRXU DUH SUF
DOORZHG LQ RWKHU FRPPRGLW\ PDUNHWY LQ HOHFWULFLW\ WK
VRPH RI WKH WLPH 7KHUHIRUH WKH\ DUH QRW SDUWLFXODUO\ I
VKRZV WKH 6HFWRU 5HIJXODWRU XVXDOO\ NHHSV FORVH VXUYHL
LOQWHUYHQHYV LI SULFHVY DUH SHUVLVWHQWO\ DERYH FRVW

(PSLULFDO LVVXHV K\ GHUHJXODWH"

K\ GR FRXQWULHV FKRRVH WR GHUHJXODWH WKHLU HOHFWULFLYV

DOzD\V EDVHG RQ D FRPELQDWLRQ RI FLUFXPVWDQFHV &DPSRYV
RI WKHVH DUH OLVWHG EHORZ

»

7TKH LQHIILFLHQF\ RI SXEOLF HQWHUSULVHYV
6 ODFURHFRQRPLF VROXWLRQ WR UHVRXUFH ZDVWH

6 5HIJLRQDO PDUNHWY D SDWK WR D UHGXFWLRQ LQ WKH DJJUH.
WUDQVSRUWDWLRQ

6 3ROLWLFDO LGHRORJ\

6 'LUHFWLYHV IURP WKH %YUHWWRQ :RRGV ,QVWLWXWLRQV

,QHIILFLHQF\ RI SXEOLF HQWHUSULVHV

2Q0H RI WKH PDLQ UHDVRQV WKDW FRXQWULHV FODLP WR RSW IRL
HOHFWULFLW\ VA\VWHPV LV WKDW WKH YHUWLFDOO\ LQWHJUDWHG
SURGXFH HOHFWULFLW\ LQHIILFLHQWO\ 3O0ODQH 7TKHUH LV
WKH SULYDWH ILUPV PDQDJHUV LQ WKH SXEOLF FRUSRUDWLRQV
SURGXFWLRQ ZKLFK WKH\ FDQ FXUWDLO 7KLV EHKDYLRXU FRPI
FRQVWUDLQWY XQGHU ZKLFK WKH PDQDJHUV RI SXEOLF FRUSRUD



' ?PDPREL?ZRUN?)LQDO 'RFXPHQW?0DLQ GRFXPHQW?VHFWLRQ GRF

DOVR VHHQ DV HIWHQVLRQV RI WKH SROLWLFDO SDUW\ LQ SRZHL
ZKLFK WKH *RYHUQPHQW JUDQWYV IDYRXUV WR LWV VXSSRUWHUYV

,Q UHODWLRQ WR WKHLU SULYDWH FRXQWHUSDUWY WKH PDQDJH
LQFHQWLYHVY WR UHGXFH SURGXFWLRQ FRVWY EHFDXVH WKH\ DU
DUH DOVR QRW VXEMHFWHG WR VKDUHKROGHU DFFRXQWDELOLW)
RYHUPDQQHG LQ WKH SXEOLF FRPSDQLHV 7KH PDQDJHUV LQ SX
KXJH DQG RIWHQ RSHQ HQGHG VXEVLGLHV IURP WKH 7UHDVXU\
SXEOLF HQWHUSULVHYVY GR QRW KDYH D FRPSHOOLQJ GULYH WR J
UHTXLUHPHQW VHH 1HZEHUU\ ORUHRYHU WKH\ KDYH ORZ

LQ DQ HFRQRPLF DQG SURILWDEOH PDQQHU LW LV DOVR FRPPRC
HQJDJHPHQW H[FOXGHV DOO IRUPV RI SHQDOW\ IRU SRRU SURGX

6LQFH WKH V ZH ZLWQHVVHG PDQ\ +HDGV RI *RYHUQPHQW DQC
DSSURDFK XQEXQGOLQJ DQG GHUHJXODWLRQ RI HOHFWULFLW\ Q
WKRXJK LW LV D ORQJ WHUP VROXWLRQ WR WKH UHVRXUFH ZDVW
FRUSRUDWLRQV WR SURGXFH DQG GHOLYHU JRRGV DQG VHUYLFH
WR EDG PDQDJHPHQW %HQQHOO 6 XOLPDQ *HEUH\V XYV

*RYHUQPHQWYV FRQFHGH WKDW GHUHJXODWLRQ LV D SDWK WRZD!
FDSDFLW\ DQG FRPPRGLW\ LQ JHQHUDWLRQ LW FDQ DOVR HQKD«
WKH ILUPV LQ WKH SULYDWLVHG PDUNHW WR FXUWDLO WKH SURC

ODFURHFRQRPLFV VROXWLRQ WR UHVRXUFH ZDVWH

ORVW JRYHUQPHQWY RULJLQDOO\ SURYLGHG HOHFWULFLW\ WKU
LQWHJUDWHG HOHFWULFLW\ XWLOLWLHV DQG WKH 7UHDVXU\ VX|
LQ D QXPEHU RI FRXQWULHV :KHUH WKHUH LV QR IRUPDO SHULR
SURYLGH OLIH OLQHV WR WKH FRPSDQLHV LI WKH\ H[SHULHQFH
UHOLDELOLW)\ RI VXSSO\ 7KH 7UHDVXU\ XVXDOO\ XVHV WD[ UHY
RU ERUURZLQJV WR DXJPHQW ZKDWHYHU LQFRPH WKH SXEOLF X
DQG ZKLFK WKH\ XVH WR PHHW WKHLU ZRUNLQJ FDSLWDO UHTXL!
UHIRUPHUV SXW IRUZDUG WKH\ VXJJHVW WKDW LQVWHDG RI VLPS
FRPSDQLHV WKH *RYHUQPHQWY FDQ HDUQ VLJQLILFDQW UHYHQ
WKHVH FRUSRUDWLRQV 7KLV ZDV WKH FDVH LQ (QJODQG DQG :D



' ?PDPREL?ZRUN?)LQDO 'RFXPHQW?0DLQ GRFXPHQW?VHFWLRQ GRF

OLFHQFHV LQ 7KHUH DUH DOVR VLPLODU VXFFHVV VWRULHYV
WHOHFRPPXQLFDWLRQV LQ $IULFD 6KLUOH\ *HEUHDE
GULYH IRU WKH UDSLG PRYHV WR GHUHJXODWH HOHFWULFLW\ LV
*RYHUQPHQWY PDGH IURP VHOOLQJ WHOHFRPPXQLFDWLRQV EDQ
H[SHFW WKH VDPH W\SH RI FRPSHWLWLRQ PRGHOV DSSOLHG WR \
DLUOLQH LQGXVWULHY VHH %RUHLQVWHLQ %XVKQHOO W
SHUFHLYHG WR KDYH ZRUNHG DQG FDQ GHOLYHU FRPSDUDEOH |
HOHFWULFLW\ %XW WKH HYLGHQFH LV WKDW WKH RSSRVLWH KD
6ZHHQH\ JLVKHU *DOHWRYL] .DLVHU

,Q VXPPDU\ D QXPEHU RI *RYHUQPHQWY DFURVV WKH ZRUOG H]
GHUHJXODWLRQ ZLOO EH HFRQRPLFDOO\ EHQHILFLDO EHFDXVH F
HDUQ LQFRPH ZKLFK WKH *RYHUQPHQW FDQ UH GLUHFW WRZDUC

LQ WKH HFRQRP\ %\ UHPRYLQJ WKH IXQGLQJ RI WKH SXEOLF
WKHUH LV DQ DGGHG PDFUR EHQHILW WKDW FRPHV IURP WKH UHC(
30DQH SULYDWLVDWLRQ FDQ DOVR LQGXFH UDSLG HFRC

7KH *URVYV 'RPHVWLF 3URGXFW *'3 DIWHU WKH UHIRUP ZLOO UH
/IDWLQ $PHULFDQ FRXQWULHYVY SULYDWLVDWLRQ ZDV WKH SULPD!
LQ WKH $VLDQ PDUNHW 'ROODU

5HJDUGLQJ SRLQW WZR LQ WKH SDUDJUDSK DERYH DQG LQ SUDF
PLJKW QRW DOZD\V HDUQ DQ\ VLIJQLILFDQW UHYHQXH IURP WKH \
FDVH LQ (QJODQG DQG :DOHV 9LFNHUV DQG <DUURZ QRWH
%ULWDLQ LV D UHVXOW RI WKH DFFRXQWLQJ DQG YDOXDWLRQ P
7KLV VXJIJHVWV WKHUHIRUH WKDW WKH HDUQLQJV LQ (QJODQG DC
RYHUVWDWHG DQG LPSOLHV WKDW VRPH RI WKH HPHUJLQJ PDUN
WUHDW LW ZLWK WKH FDXWLRQ WKDW LW GHVHUYHV VHH DOVR

5HIJLRQDO PDUNHWY D SDWK WR UHGXFWLRQ LQ WKH DJJU
WUDQVSRUWDWLRQ

6LQFH WKH V ZH KDYH ZLWQHVVHG WKH ELUWK RI UHJLRQDO
SRZHU LQWHJUDWGERRQWKHHIUL@HILQFDQ 'HYHORSBHRQW &RPPXQLW)\
6FDQGLQDYLDQ 1RUGHO 1RUG SRRO WKH :HVWHUQ (XURSH V 8
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RI WKH 86 HOHFWULFLW\ PDUNHW LQ WKH OLG &RQWLQHQW
7TKHVH UHJLPHV ZHUH FUHDWHG SDUWO\ EHFDXVH WKH SDUWLFLS
FRXOG HDUQ VLJQLILFDQW UHGXFWLRQV LQ WKH $& RI JHQHUDW!
ZLWKLQ WKH UHJLRQ 7KLV FDQ EH DFKLHYHG E\ LQWHJUDWLQJ
ODUJHU UHJLRQDO QHWZRUN ZLWK WKH VL]H RI WKH PDUNHW VH
"ROI 7KLV LV SRVVLEOH EHFDXVH WKH QDWXUDO UHVF
ZRXOG EH RSWLPLVHG LI JHQHUDWLRQ ZHUH FDUULHG RXW LQ W
UHVRXUFH DGYDQWDJH 6XEMHFW WR WKH DYDLODELOLW\ RI WKI
EH SRVVLEOH WR ZKHHO HOHFWULFLW\ I[URP WKH SODFHV RI H[FI
VXUSOXV GHPDQG DQG KLJKHU FRVW |, PXVW SRLQW RXW WKDW
XQOHVV WKH ULJKW JHQHUDWLRQ DQG WUDQVPLVVLRQ LQIUDVWL
LOWHUFRQQHFWRUYV ZLOO OLPLW HIILFLHQW SRZHU ZKHHOLQJ D
DSSURSULDWH JHQHUDWLRQ DQG WUDQVPLVVLRQ LQIUDVWUXFW X
GHYHORSPHQW RI WKH SRZHU SRROLQJ UHJLPH LQ 6%'&

BROLWLFDO LGHRORJ\

BROLWLFDO LGHRORJ\ DQG QRW QHFHVVDULO\ WKH HFRQRPLFV F
FLWHG DV D IDFWRU WKDW DOVR GULYHV VRPH FRXQWULHV WR S

LQGXVWU\ -RVNRZ SHUFHERLYV "HLQHU HW DO ) F
ZDYH RI SULYDWLVDWLRQ VWDUWHG LQ WKH V XQGHU WKH &R
ODUJDUHW 7KDWFKHU W ZDV LQ WKDW WKH &RQVHUYDWLYH

SULYDWLVH WKH HOHFWULFLW\ LQGXVWU\ LQ LWV PDQLIHVWR %
V DQG V PRVW *RYHUQPHQWV WKRXJKW WKDW HTXLWDEOH
VHUYLFHV ZDV JXDUDQWHHG LI WKH\ RZQHG WKH IDFWRUV RI SUF
VHHPV WKDW WKH &RQVHUYDWLYH *RYHUQPHQW LQ %ULWDLQ IH(
VXIILFLHQWO\ 7KH\ PLJKW DOVR KDYH WKRXJKW WKDW WKH LQV
PDUNHWY ZHUH VRYHUHLJQ DQG PDWXUHG HQRXJK WR VXSSRUW '
WUDQVSDUHQW FRPSHWLWLRQ SROLFH UHJLPHV ,QGHHG LW DS
GLVWULEXWLRQ PLIJKW DOVR EH DFKLHYHG WKURXJK WKH SULYD\
WKLV FDVH *RYHUQPHQW FDQ SXUVXH VRFLDO RULHQWDWHG JRI
IUDQFKLVH OLFHQFHY VHH 6KHOLIHU /IDIIRQW 7LUROH
WKDW SULYDWLVDWLRQ PLJKW DOVR EH D GHPRFUDWLF ZD\ WR J
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WR RZQ IDFWRUV RI SURGXFWLRQ WKHUHE\ JLYLQJ WKHP WKH R
GLIITHUHQW DV ZHOO DV LPSRUWDQW VHFWRUV LQ WKH HFRQRP\

W DSSHDUV WKDW WKH VXFFHVV LQ %ULWDLQ KDV LQIOXHQFHG
ZRUOG ,Q WKH SDVW GHFDGH WKH 8. KDV SURYLGHG D ZRUOG
DGYDQFHG QDWLRQV FDQ WXUQ WKHLU VWDWH RZQHG LQHIILFLH
ILUPV 7KH (FRQRPLVW 2FWREHU

%YUHWWRQ :RRGV ,QVWLWXWLRQV EHKLQG WKH VKDGRZV

*RYHUQPHQWY LQ VRPH RI WKH GHYHORSLQJ FRXQWULHYV FDQQR\
UHTXLUH WR GHYHORS WKHLU HOHFWULFLW\ VHFWRUV WKHUHIR!
Dv D ZzD\ WR RYHUFRPH RUJDQLVDWLRQDO LQHUWLD :LOVRQ
HTXLW\ LQWR HOHFWULFLW\ QHWZRUN FDSDFLW\ EXLOGLQJ

6RPH GHYHORSLQJ FRXQWULHY XQEXQGOH DQG GHUHJXODWH WK
GLUHFWLYHV IURP WKH %UHWWRQ :RRGV ,QVWLWXWLRQV 30ODQH
WKH SHUFHSWLRQ WKDW WKH :RUOG GRQRU DJHQFLHVY KDYH DER.
ODUJDUHW 7KDWFKHU V &RQVHUYDWLYH *RYHUQPHQW PDGH LQ W
LWV IRUHLJQ H[FKDQJH DQG VRPH RI WKH HDUOLHU XWLOLW\ SUL
QDWXUDO JDV LQ WKH V LQIOXHQFHG WKHLU VHFWRUDO OHQ
\HDUV WKHVH EDQNV KDYH ZRUNHG FORVHO\ ZLWK WKH +HDGV F
6DKDUDQ $IULFD 66% WR VWHHU IRUZDUG SURMHFWYVY WR VXEVW
HOHFWULFLW\ QHWZRUNV 7KH\ LQGXFH FRPSHWLWLRQ SROLF\ L
DXVWHULWVWQ&FWXUDO DGMXVWPH®WG&G URIBLMMHFNWVO\EWEKURXJIK (
(LWKHU zD\ WKH LQVWLWXWLRQV IRFXV RQ VHOOLQJ WR WKHVH
WKDW OLEHUDOLVDWLRQ RI PDUNHWY LV WKH EHVW RSWLRQ IRU
DFFUXHG LQWHUQDWLRQDO GHEWY VHH *LEERQ HW DO +D

7TKHHVV "HYHORSHG /&&WK QSVDULWNVFXODUO\ WKRVH WKDW IDOO ZLW
+HDYLO\ ,QGHEWHG 3RREV&RXOQIWUDMMYH LQ 66% DUH WKH ZRUV\
WKHLU FRXQWHUSDUWY LQ /DWLQ $PHULFD DQG $VLD WKH\ GHSE
GRQRU DQG DLG DIJHQFLHV WR VXUYLYH VHH 30DQH % XW
FRQMHFWXUHVY WKDW FRPSHWLWLRQ SROLF\ ZLOO EH D KLJK WULIL
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EHQHILWY WR VRPH RI WKHVH FRXQWULHY LQ 66% 1HYHUWKHOH)\
DSSDUHQWO\ KDYH DEVROXWHO\ QR FKRLFH EXW WR LPSOHPHQW
GHSHQG KLJKO\ RQ WKH LQWHUQDWLRQDO DJHQFLHV WR VXUYLY
ODJD]LQH -XQH UHSRUWYV WKH =DPELDQ H[SHULHQFH ZLWK V
LQVLVWHG WKDW DLG WR =DPELD ZRUWK DURXQG ELOOLRQ D\
FRQGLWLRQDO RQ JRYHUQPHQWY SULYDWLVLQJ WKH PLQHV ZKL|
,Q D GHEW SDFNDJH RI ELOOLRQ ZDV SURPLVHG WR HDVF
WKH ELJJHVW UHFLSLHQW RI RIILFLDO DLG LQ VXE 6DKDUDQ $I1UL

:KDW LV WKH EDVLV IRU WKH :RUOG %DQNV GHUHJXODWLRQ EDVH
UHYHDOV WKDW WKLV DVSHFW RI WKH EDQN SROLF\ LV QRW EDVH
JRHV IXUWKHU WR VD\ WKDW WKH ,0) DQG WKH :RUOG %DQN >KD
LQVWLWXWLRQV WKURXJK ZKLFK LGHDV >DUH@ SXVKHG RQ WKH
>QHHG@ WKHLU ORDQV DQG JUDQWYV SDJH +H DOVR H[SUHVV
WKH :RUOG %DQN KH REVHUYHG WKDW GHFLVLRQV ZHUH PDGH |
FXULRXV EOHQG RI LGHRORJ\ DQG EDG HFRQRPLFV GRJPD WKDW
YHLOLQJ >RQ@ VSHFLDO LQWHUHVW SDJH [LLL W DSSHDUV
SULYDWLVDWLRQ GULYHV E\ WKH :RUOG %DQN LV WKH UHDVRQ Z
WKDW ZHUH FDUULHG RXW LQ 6XE 6DKDUDQ $IULFD VLQFH WKH
HIDPSOH 6XODLPDQ *KHEUH\V XYV %YHQQHOO

6 XPPDU\

7KH QHR FODVVLFDO IUHH PDUNHWY PHFKDQLVP DQG DJHQF\ WKF
ZKLFK VRPH *RYHUQPHQWY XQEXQGOH DQG GHUHJXODWH HOHFW
DFDGHPLF HFRQRPLFVY FLUFOH SROLWLFLDQV H[SHFW WKDW FRP
ZLOO HQKDQFH SURGXFWLRQ DQG DOORFDWLYH HIILFLHQF\ 7KH
UHGXFWLRQ LQ WKH UROH RI WKH 6WDWH ZLOO DGGUHVYV SDUW R
DOORFDWLRQ 7KLV VXJIJHVWYV D TXHVWLRQ DERXW WKH UROH RI
TKRXJKW H[WHQVLYHO\ GRFXPHQWYVY GLVFXVVLRQV DERXW WKH D¢
ORQJ EHIRUH .H\QHV DQG WKH V '"HSUHVVLRQ 6HH IRU H[DPSO

6XQGHUODQG HGV *DOEUDLWK 6RPH RI WKH LV
*RYHUQPHQW RU WKH SULYDWH VHFWRU VKRXOG SURYLGH HVVH



' ?PDPREL?ZRUN?)LQDO 'RFXPHQW?0DLQ GRFXPHQILVHFWLRQ GRF

HOHFWULFLW\ ZDWHU KRXVLQJ UHIXVH FROOHFWLRQ DQG VHZH
WKH VHUYLFH FKDUJH VKRXOG EH ERUQH E\ WKH FLWL]JHQV

'RHVY RZQHUVKLS RI D ILUP GHWHUPLQH PDQDJHUV SURGXFW
HPSLULFDO ILQGLQJV

7KLV UHVHDUFK H[DPLQHVY WKH RXWFRPH LQ DQ HOHFWULFLW\ P|
EDVHG RQ WKH LQHIILFLHQF\ RI SXEOLF HQWHUSULVHYV DQG WKH
EH DFKLHYHG WKURXJK WKH SULYDWH SURYLVLRQ RI HOHFWULFL
ZKDW H[LVWV LQ WKH OLWHUDWXUH RQ WKH FRPSDUDWLYH HIILF

7KH GHEDWH DERXW WKH UHODWLYH HIITHFWLYHQHVYV RI SULYDWH

IDFWRUV RI SURGXFWLRQ GDWHYVY EDFN WR $GDP 6PLWK 6Pl
SURGXFWLYLW\ ZKHQ IDFWRUV RI SURGXFWLRQ DUH WUDQVIHUUH
HGV ,Q WKH SDVW \HDUV DOWKRXJK FRPSDUDWLYH HP

HYLGHQFH LQ VRPH FDVHV WKH WUXWK LV WKDW HFRQRPLVWYVY D
RQ WKH SHUIRUPDQFH RI ILUPYV 6RPH VWXGLHV UHSRUW EHWWH
SXEOLFO\ RZQHG ILUPV GR VHH IRU H[DPSOH &UDLQ =DUGNRRK
WR EH WKH FDVH 7KHUH DUH RWKHUV ZKR UXOH RXW DQ\ UHODYV
SHUIRUPDQFH VHH )UDQN O0D\HUYV 7KH ODWWHU VFKRRO F
VWUXFWXUH LV QRW DQ LVVXH LQVWHDG WKDW LW LV WKH DEVH!
IURP XVLQJ EHVW SUDFWLFHV WR PLQLPLVH FRVWYV VHH IRU H[DF

ORVW FRPSDUDWLYH HIILFLHQF\ VWXGLHVY RQ WKH SHUIRUPDQFH
RZQHUVKLS ILUPV KDYH EHHQ FDUULHG RXW LQ WKH 8QLWHG 6WI

&UDLQ =DUGNRRKL %R\HU UHYLHZHU %RZHQ O
5HODWLYH WR HOHFWULFLW\ WKHUH DUH VXIILFLHQW QXPEHUYV |
VHZHUDJH ILUPV DUH GLYLGHG LQWR SULYDWH RU SXEOLF ILUPV
VWUDLIJKWIRUZDUG FRQFHSWY HDVLHU WR XQGHUVWDQG DQG WHK
GHWHUPLQHG &UDLQ =DUGNRRKL HIDPLQH WKH EHKDYLRX
GLITIHUHQFH EHWZHHQ WKH REVHUYHG DQG RSWLPXP FRVW PLQLF
UHJXODWHG SULYDWHO\ RZQHG ZDWHU XWLOLWLHV 7KH\ IRXQG
HITLFLHQW WKDQ WKHLU SXEOLF FRXQWHUSDUWY ,Q FRQWUDVW
DQ XQREVHUYHG VKDGRZ SULFH UHIOHFWV WKH UHJXODWRU\ HQY
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WHVWHG IRU FRVW PLQLPLVDWLRQ E\ GHULYLQJ VKDGRZ SULFHV
IRXQG WKDW WKH HIILFLHQF\ EHWZHHQ WKH SULYDWH DQG SXEO
EHWZHHQ WKH EHVW DQG WKH ZRUVW SUDFWLFHV EXW RQ DYHUI
DUH PRUH HIILFLHQW WKDQ WKH SULYDWH ZDWHU XWLOLWLHYV
JUHQFK FR RSHUDWLYHY DQG WKHLU $PHULFDQ FRXQWHUSDUWYV
UHODWLRQVKLSY ZHUH LQGHSHQGHQW RI ILUPV RZQHUVKLS VWL
OD\HUV GLG QRW ILQG HYLGHQFH RI RZQHUVKLS FRQWULEXV
ILUPV LQ *HUPDQ\ ,Q VLPLODU UHVHDUFK :KLWOH\ HW DO

LQ WKH PDQDJHPHQW DQG HPSOR\PHQW SROLFLHV EHWZHHQ WKF
LQ +XQJDU\

7KH DERYH VWXGLHYVY FRQVLGHU SHUIRUPDQFH LQ LVRODWLRQ 11U
ZKHWKHU EBHXWAHHLQV V%8Q ULMDVWKH VDPH RUJDQLVDWLRQ RU RQH Z
HQYLURQPHQW LQGXFHV 7KH\ DOVR LIJIQRUH WKH LPSDFW RI LQF
LPSURYH HIILFLHQF\ 7KHUH DUH VWXGLHV WKDW XSKROG WKH S
SURGXFWLYLW\ 5XJJHUV DQG /HVOLH IRXQG PDQDJHUV ZHI
+XQJDULDQ SXEOLF XWLOLWLHYV ZKHQ WKH\ ZHUH VXEMHFWHG W
7TKHUH DUH DOVR UHSRUWY WKDW WKH WKUHDWY RI DQ LPPLQHQV
LPSURYH WKHLU HIILFLHQF\ VHH 3LQWR 9DQ :LMQEHUJHQ

WKDW WKH V\VWHP PDUJLQDO SULFH 603 ZKLFK LV D QHDU SUR]
VWUDWHILHY EHLQJ ORZHVW LQ ZDV WKH UXQ XS WR WKH LP
7UDGLQJ $UUDQJIHPHQWYV 1(7$% 7KLV UHVXOW VXJIHVWYV WKDW V
WKH WUDGLQJ DUUDQJHPHQWY KDG D SRVLWLYH HIITHFW RQ WKH *
2)*(0 5HIHUULQJ WR <DUURZ 3ROOLWW UHSRUW!
LWV ODUJHVW SURGXFWLYLW\ JDLQV WRZDUGV WKH UXQ XS WR W
HITHFWV RI WKH WKUHDWYVY RI D SRWHQWLDO FKDQJH LQ UHJLPH R
EHFDXVH WKH\ H[SHFWHG WKDW WKH JRRG UHSXWDWLRQ RI SURG
FKDQJH ZRXOG JXDUDQWHH WKDW WKH\ ZHUH HPSOR\HG LQ WKH

(VWULQ SHURWLQ IRXQG WKDW RZQHUVKLS GRHV QRW PDW
ZLWKLQ ZKLFK D ILUP RSHUDWHYV WKDW GHWHUPLQHY LQQRYDWL]
XSKROGV WKH VDPH YLHZ KH FRQWHQGV WKDW RZQHUVKLS GRH\
FRQFOXGHV WKDW ILUPVY SHUIRUP EHWWHU LQ FRPSHWLWLYH HQ
WKDW *RYHUQPHQW GRHV QRW QHHG WR RZQ IDFWRUV RI SURGXF
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WKH\ FDQ LQFOXGH HQIRUFHDEOH ZHOIDUH RULHQWDWHG FODXYV
VHH 9LVFXVL HW DO IRU GLVFXVVLRQV RQ IUDQFKLVLQJ

2Q DYHUDJH , ILQG WKDW D QXPEHU RI WKH VWXGLHV WKDW , UH
HITLFLHQF\ HQKDQFLQJ DQG LQQRYDWLYH DWWULEXWHYV RI FRPSHI
OLPLWHG HIIHFWLYHQHVYV LI DSSOLHG LQ VRPH KLJKO\ FRQFHQW
WKDW LW PLJKW QRW \LHOG VLJQLILFDQW HIILFLHQF\ JDLQV LQ F
RU WKH VXE DGGLWLYH QDWXUH RI SURGXFWLRQ PHDQV WKDW LW
PRQRSRO\ UHVSRQVLEOH IRU SURGXFWLRQ DQG GLVWULEXWLRQ

7KLV LV WKH VLWXDWLRQ LQ WKH HOHFWULFLW\ LQGXVWU\
ZKHWKHU WKH SHFXOLDU LQGXVWU\ VWUXFWXUH FDQ LQKLELW W
FDSDFLW\ DQG FRPPRGLW\ UHJLPHV WKDW DUH H[SHFWHG SRVW (
RZQHUVKLS RI HOHFWULFLW\ XWLOLW\ ILUPV D SULPDU\ GULYHU
RQ WR WKH ILQDO FRQVXPHUV LQ WKH IRUP RI UHGXFHG SULFHYV
WR WKH HPSLULFDO HYLGHQFH IURP VRPH HOHFWULFLW\ PDUNHMW

&RPSHWLWLRQ SROLF\ DQG QHWZRUN XWLOLWLHYV

/ILNH WKH RZQHUVKLS SHUIRUPDQFH GLVFRXUVH WKHUH LV DOVR
HFRQRPLVWY DV WR ZKHWKHU FRPSHWLWLRQ SROLF\ LV WKH SUL
LQ DOO W\SHV RI LQGXVWULHY , GR QRW WKLQN WKDW WKLV OD
DIILOLDWLRQ LV DQ LQIOXHQFH RQ WKHLU YLHZV QVWHDG , EH
VHHLQJ WKH ZRUOG IURP WKHLU RZQ SULVP LW ZRXOG EH QRUP|
VSHFLDOLVDWLRQ ZRXOG EH D VWURQJ LQIOXHQFH RQ WKHLU LG
VXUSULVHG WR ILQG WKDW D SXUH PDFURHFRQRPLVW ZRXOG EH

DQG GHUHJXODWLRQ +H VKH LV OLNHO\ WR DUJXH WKDW LW ZR
WKLV FDVH WKH PDFURHFRQRPLVW LV SRVVLEO\ E\ RPLVVLRQ LV
HFRQRP\ DQG FRQVLGHUV WKDW WKH RQO\ UHOHYDQW SUREOHP

VFDUFH UHVRXUFHYV

2Q WKH RWKHU KDQG DQRWKHU H[WUHPH DSSURDFK PD\ EH WKFE
HFRQRPLVW DQG DQ DQWL QHR FODVVLFDO WKHRULVW ZKR PLJKW
FDVH PLIJKW EH PDGH DERXW WKH VXE DGGLWLYH QDWXUH RI WUD
FRQWHVWDELOLW\ LQ JHQHUDWLRQ DQG VXSSO\ DQG WKH IDFW W
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RSSRUWXQLVWLFDOO\ ,W LV OLNHO\ WKDW EDVHG RQ WKHVH LQ
DUJXH OMKIDW HPLDKWHOHDG WR LQHIILFLHQF\ LQ HOHFWULFLW\

PLIKW EH DORQJ WKH OLQHV WKDW PDUJLQDO FRVW 0& SULFLQ.
DFKLHYH DQG VXVWDLQ HYHQ ZLWK D ORW RI UHJXODWRU\ LQWH
RYHU FDSDFLW\ ZKLFK DOWKRXJK PLJKW EH JRRG LQ VRPH FRPP
QHWZRUNV LV VRFLDOO\ LQHIILFLHQW :KRVH YLHZSRLQWYVY PDW
WKH HYLGHQFH IURP VRPH RI WKH HOHFWULFLW\ PDUNHWV" ,Q H\
EHOLHYH" 1H[W , UHYLHZ WKH H[SHULHQFH UHFRUGHG VR IDU L

(QJODQG DQG :DOHV DFKLHYHG PRVW RI WKH REMHFWLYHV ZLWK
HOHFWULFLW\ E\ WKH EHJLQQLQJ RI WKH \HDU LW HDUQHG V
UHODWLYH WR WKH SHULRG EHIRUH SULYDWLVDWLRQ WKH DYHU]
GHFUHDVHG /LWWOHFKLOG 1IRQHWKHOHVV SRRO SULFHV |
LQGXVWU\ VWUXFWXUH FDSDFLW\ PL[ DQG WKH UHGXFHG FRVWV
UHJXODWRU\ LQSXW WKDW ZHQW LQWR WKH UHIRUP FRPELQHG ZL
VXUYHLOODQFH WKH SULFH PHFKDQLVP ZDV LQHIILFLHQW 1HZE
WKDW WKH ODUJH LQGXVWULDO FRQVXPHUV EHQHILWHG PRUH IUF
UHWDLO FRXQWHUSDUWY 1RQHWKHOHVV WKH VXFFHVV RI WKH |
UHPDLQHG RQ LQ (QJODQG DQG :DOHV *UHHQ DQG WKH V\V!
WKURXJKRXW WKH V VXJIJHVWV WKDW FRPSHWLWLRQ SROLF\ F
VDYLQJV LQ FDSDFLW\ FRQVWUDLQHG QHWZRUN XWLOLWLHV

,Q XQSXEOLVKHG UHVHDUFK 5RFKLQR ILQGV WKDW WKH ODI
WR KLIKHU WUDQVSRUWDWLRQ FRVWYV LQ WKH SULYDWLVHG HOHF
DOVR ILQGV WKDW WKH YHUWLFDOO\ LQWHJUDWHG HOHFWULFLW\
FRPSHWLWLRQ EHWZHHQ EXVLQHVV XQLWY 7KLV VXJIJHVWY WKD\
HOHFWULFLW\ VLQFH ERWK WKH SULYDWH DQG WKH SXEOLF HOH
WR ZKDW 1HZEHUU\ E ILQGY ZKHQ KH FRPSDUHG WKH H[SHUL
GHUHJXODWHG UHJLPHV LQ (XURSH 6FDQGLQDYLD $UJHQWLQD C
UHJLPH DQG QRW WKH RZQHUVKLS VWUXFWXUH RI WKH XWLOLWLE
7KLV VXJIHVWY WKDW WKH HQYLURQPHQW ZLWKLQ ZKLFK DQ HOH
PDQDJHUV WR XVH EHVW SUDFWLVHV LQ SURGXFWLRQ , FRQMHF
PD\ QRW PDWWHU LQ HOHFWULFLW\ LQVWHDG WKDW HIILFLHQW ¢
WKH SULYDWH DQG SXEOLF HOHFWULFLW\ XWLOLWLHV WR LPSUR
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E UHFRPPHQGV WKDW ZKHUH IHDVLEOH ZKHQ HFRQRPLHV GH
PRQRSRO\ WUDQVSRUWDWLRQ EXVLQHVV VKRXOG EH OHIW XQGHL
RZQHUVKLS PD\ OHDG WR ORZHU FRVWV RI SURGXFWLRQ SDUWLF
VHUYLFHY KDYH DWWULEXWHY ZKLFK PD\ EH GLIILFXOW WR VSH

ORVW RI WKH FRQVLGHUDWLRQVY DERYH DUH ERWK UHOHYDQW DQ
HFRQRPLHV LQ (XURSH DQG WKH 86% 7KH GLPHQVLRQV FKDQJH

WKH OHVV GHYHORSHG FRXQWULHV [/'&V 7KLYV UHVHDUFK VKRZ
SURYLVLRQ DQG GHUHJXODWLRQ RI HOHFWULFLW\ JHQHUDWLRQ |
HOQGHPLF FRUUXSWLRQ ZKLFK DUH EDUULHUV WR SULYDWH DQG

EXLOGLQJ LQ D QXPEHU RI WKH GHYHORSLQJ FRXQWULHYV LQ SOD
ZLOO QRW PDWWHU 7KLV LV EHFDXVH ERWK WKH SXEOLF DQG S|
6XODLPDQ *KHEUH\V XYV

, WKLQN RI RWKHU FRQVWUDLQWY ZKHQ , FRQVLGHU VRPH RWKHL
WKH VXFFHVV RI WKH UHJXODWRU\ UHIRUP LQ %ULWDLQ 2QH LV
FDSLWDO PDUNHW RQ WKH PDQDJHUV SURGXFWLYLW\ ,W DSSHD
EHWZHHQ WKH FRPPRGLW\ DQG WKH FDSLWDO PDUNHW LV LPSRU)
RI WDNH RYHUV RQ PDQDJHUV HIILFLHQF\ 7KLV FDXVH DQG HIIH
PDWXUH HFRQRPLHV ZKHUH LQIRUPDWLRQ DERXW FRPSDQLHV LV
VKDUH SULFHV RQ WKH 6WRFN ([FKDQJH 2QH RI WKH EHQHILWYV |
PDWXUH HFRQRPLHY DQG ZKHUH WKH LQVWLWXWLRQV WKDW HQK
WKH V\VWHP DUH LQGHSHQGHQW DQG VRYHUHLJQ LV WKDW WKH
LQHIILFLHQF\ FUHDWHG LQ WKH SURGXFW PDUNHW 'RPEHUJHU

O\ H[TSHULHQFH IURP ZRUNLQJ DV D EDQNHU LQ /DJRV 1LJHULD D
WKH RWKHU GHYHORSLQJ FRXQWULHY LQ 66% LV WKDW OHVV WKD
HFRQRP\ ZDV URXWHG WKURXJK WKH EDQNLQJ VHFWRU /HVV WKI
WKDW P\ EDQN VWUXFWXUHG IRU WKH FRQVWUXFWLRQ RI D PDUNI
*RYHUQPHQW /,/* ZDV VXEVFULEHG 7KLV LV EHFDXVH WKH SRS
DPRXQW RI EXVLQHVY WUDQVDFWLRQV WKURXJK WKH ILQDQFH VH
ORQJ WHUP VDYLQJV $SDUW IURP WKH 6WRFN ([FKDQJHV LQ *KD
FRXQWULHV LQ :HVW $IULFD GR QRW KDYH ZHOO GHYHORSHG VW
ZLOO EH D YHU\ OLPLWHG LQWHUDFWLRQ EHWZHHQ WKH FRPPRG
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GHUHJXODWLRQ ,W WKHUHIRUH VKRZV WKDW WKHVH HFRQRPLHV
JDLQ E\ VXEVWLWXWLQJ SXEOLF ZLWK SULYDWH SURYLVLRQ RI H
DVVHWV RI WKH XWLOLWLHY WKDW DUH HDUPDUNHG IRU SULYDWL
REVROHWH VLJQLILFDQW QXPEHUV RI WKH VWDII ZRXOG KDYH HL
UHPDLQ ZRXOG QRW KDYH WKH H[SHUWLVH WR VWHHU IRUZDUG °
SHUVRQDO H[SHULHQFH ZLWK WKH HOHFWULFLW\ VHFWRU LQ 1LJ
PRQRSRO\ DQG SXEOLFO\ RZQHG HOHFWULFLW\ XWLOLW\ WKH 1
1(3$ (QWU\ IRU H[DPSOH LQWR WKH 1LJHULD SRZHU VHFWRU U
KXJH VXQN FRVWY WR UHVXVFLWDWH WKH XWLOLWLHV LQ IDFW L
VRFLR SROLWLFDO ULVNV LQYROYHG FRPELQHG ZLWK WKH OHYF
WKH UHDVRQ ZK\ IRUHLJQ ILUPV DUH QRW YHU\ NHHQ WR HQWH!
1(3$%

7KH DUJXPHQWYVY DERXW WKH HIILFLHQF\ RI SXEOLF HOHFWULFLW
JHQHUDO EDVLV WKH VDPH LVVXHV WKDW FRQFHUQHG &KDGZLFN
RYHU QDWLRQDOLVLQJ FHUWDLQ %ULWLVK ,QGXVWULHY DQG WR
/IHUQHU LQ WKHLU ZHOO NQRZQ H[FKDQJHV DERXW WKH HIILFLHQ
FRQWLQXH WR GRPLQDWH OLWHUDWXUH RQ WKH LQ HIILFLHQF\ [

=DUGNRRKL 2Q WKH RWKHU KDQG PRVW *RYHUQPHQWYV
XQEXQGOLQJ DQG GHUHJXODWLRQ LV WKH RQO\ ZD\ WR LPSURYH
IRQHWKHOHVY ZH KDYH VHHQ WKDW VLQFH WKH V *RYHUQPH

6HFWRU 5HIJXODWRUYV LQ PRQLWRULQJ WKH GDLO\ PDUNHW RSHUI
LV WR SURWHFW WKH LQWHUHVW RI WKH ILQDO FRQVXPHUV ZKLF
WKH\ DUH QRWOHRRRPUWUIHKY IRU WKHLU HOHFWULFLW\ FRQVXPSWLRC(
WKDW WKLV WA\SH RI PRQLWRULQJ ZKLFK LQYROYHV SULFH FDSV
VWURQJO\ ZRUGHG FRPPXQLFDWLRQV ZLWK *HQHUDWRUV RFFXU
DGGLWLRQDO FRQFHUQ LV VHHLQJ WKDW WKH VXSSO\ LV UHOLDE
*uLévy (OHFWULFLW\ PDUNHWY DOVR XVH FRPSHWLWLRQ DQWL
VWLSXODWHG LQ IDLU WUDGLQJ DFWV WR VHW WKH JXLGHOLQHYV |
7KH UHOLDQFH RQ SXEOLF SROLFLHY DQG QRW PDUNHW IRUFHV |
GHWHUPLQH WKH VWUXFWXUH FRQGXFW DQG SHUIRUPDQFH LQ G

*RYHUQPHQW DOVR LQWHUYHQHY LQ HOHFWULFLW\ PDUNHWYV WR
WKDW LQWHUQDOLVHY DOO WKH FRVWY LQFOXGLQJ RYHU UXQV D
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6LQFH WKH ULVH RI HOHFWULFLW\ GHUHJXODWLRQ ZH KDYH VHH
LOQWHUQDOLVH KXJH SURILWYV %XW WKH\ GR QRW EHDU IXOO\ WK
,QVWHDG ZKDW KDSSHQV LV WKDW WKH *RYHUQPHQW DOZD\V VW
WR WKHVH ILUPV WKDW DUH RSHUDWLQJ LQ FRPSHWLWLYH HQYL
WKDW WKUHDWHQ WKH UHOLDELOLW\ RI VXSSO\ 7KH LPSOLFDWL
VRFLDOLVHG WR WKH WD[SD\HU VHH :DPXNRQ\D 7KLV LV Z
%ULWDLQ VHH IRU H[DPSOH (FRQRPLVW 2FWREHU 7KH |
ZDV QRW LQ DQ\ ILQDQFLDO SRVLWLRQ WR PDNH DSSURSULDWH ¢
RSHUDWLRQ zZzDV FOHDUO\ DJDLQVW WKH SXEOLF LQWHUHVW 7KI
FRVW RI QHWZRUN LQYHVWPHQWY EHFDPH TXLWH UHOHYDQW *R
SD\PHQWV WR 5DLO 7UDFN ZKLFK GLG QRW KHOS LWV VLWXDWLF
WKH VKDUHKROGHUV H[SHFWHG WR FRQWLQXH WR HDUQ UHWXUQ
ORRNHG WR WKH *RYHUQPHQW WR VXEVLGLVH ERWK WKH FRPSDC
GLYLGHQGYV

6RPH RI WKH FXUUHQW LVVXHV WKDW GRPLQDWH LQGXVWU\ IRUXI
LQGXVWU\ LQFOXGH VHHNLQJ DQVZHUV WR TXHVWLRQV VXFK DV
FRQVXPHUV RU WD[SD\HUV VKRXOG EHDU WKH FRVWYV RI DFWV RI
FRQWLQXH WR VXEVLGLVH WKH ,62V QHWZRUN LQYHVWPHQWYV LQ
WKH EXUGHQ RI PDNLQR ®B SWHRISPULDWHY VEPHSOMDWVFHG VROHO\ RQ W
WUDQVPLVVLRQ RZQHU"

7KH LVVXHV ZKLFK , PHOQWLRQ LQ WKH SDUDJUDSK DERYH XQGH!
8. V 2IILFH RI *DV DQG (OHFWULFLW\ ODUNHWYV 2)*(0 VWHHUHG
WKH LPSOHPHQWDWLRQ RI WKH 1HZ (OHFWULFLW\ 7UDGLQJ $UUD
ZRUU\LQJ WKLQJ LV WKDW WKH VROXWLRQV WKDW SROLF\ DGYLV
DUH SRWHQWLDO WKUHDWV WR WKH VI\VWHP RSHUDWLRQV NHHS F
GLIILFXOW WR UHO\ RQ H[LVWLQJ PDUNHWY IRU WKH NQRZOHGJH
PLQLPLVH PDUNHW IDLOXUHYV 2Q WKH RWKHU KDQG LQ VHFWLR
LQ KXJH DQG H[SHQVLYH UHJXODWRU\ LQSXW WR DFKLHYH D VPR
DOVR UHYHDOV WKDW WKH LQGHSHQGHQW DQG PDWXUH LQVWLW?
UHJXODWRU\ UHIRUP 1RQHWKHOHVV WKH DGYRFDWHV RI HOHFW
WKDW WKH UHJXODWRU\ UHIRUP UHODWHG FRVWY DV ZHOO DV WHK
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GDLO\ PDUNHW RSHUDWLRQV DUH TXLWH KLJK ORUHRYHU WKHV
WR IDFLOLWDWH SDUW RI WKH REMHFWLYHV RI DQ\ FRPSHWLWLRC(

6WUDWHJI\ SULFH DQG FDSDFLW\ GHWHUPLQDWLRQ LQ HOHFW

7KLV VHFWLRQ SURYLGHVY DQ LQVLJKW LQWR WKH ZD\ WKDW , H[S
HOHFWULFLW\ PDUNHWY 0\ LQWHQWLRQ LV IRU WKLV VXE VHFWL
EDFNJURXQG RQ VRPH RI WKH SRLQWYV RI DUJXPHQW WKDW , PDNF

,QGXVWULDO RUJDQLVDWLRQ ,2 JDPH DQG DXFWLRQ WKHRULHV
FRQGXFW LQ HOHFWULFLW\ PDUNHWY 7KH LQWHUDFWLRQ EHWZI
GHVFULEHGXBWWIZRHFK )ULHGPDQ GHILQHV DV SOD\LQJ RI
RI RUGLQDU\ JDPHV RYHUWLPH SDJH 7UDGHUV HQJDJH LQ U
FDSDFLW\ NQRZLQJ WKDW WKH\ ZLOO PHHW DJDLQ LQ WKH IXWX
DW PD[LPLVLQJ SURILWV VLQFH PDUNHW SULFHV FDQQRW FOHDL
VWUDWHJILFDOO\ GHWHUPLQH SULFH DV ZHOO DV FDSDFLWLHV D.
6FKLHQNPDQ % ROOH %RZHU %XQQ BHFWLRQ
FDSDFLW\ LV WKH PDLQ WRRO ZKLFK *HQHUDWRUV XVHG WR PDC
:DOHV SRRO VHH DOVR %ROOH 7KLV LV FRQVLVWHQW ZL\
LQ ROLJRSRO\ PDUNHWY VHH 7LUROH ,Q WKHRU\ DJHQWV |
ZLOO DOVR XVH WDFLW FROOXVLRQ WR NHHS SULFHV DERYH FRP
&RGLQJ DQG VLJQDOOLQJ DUH VRPH ZHOO NQRZQ SUDFWLFHV Wk
FRQVWUDLQHG LQGXVWULHV ZKHUH DXFWLRQV D PHFKDQLVP WK
EHWZHHQ SDUWLFLSDQWY ZHUH XVHG WR DOORFDWH UHVRXUFH
6FKPDOHQVHH OFOLOODQ &UDPSWRQ 6FKZDUW]

,Q HOHFWULFLW\ *HQHUDWRUV FDQ H[KLELW WDFLW FROOXVLRQ
RITHUV LQWR WKH UHVLGXDO SRRO VHH IRU H[DPSOH :ROIUDP

FDSDFLW\ WR PDQLSXODWH ZLWKLQ WKH GD\ EDODQFLQJ FRVWYV
DQWL FRPSHWLWLYH SUDFWLFHYV DUH HDV\ WR FDUU\ RXW EHFDX'
EXLOG H[SHFWDWLRQV DERXW FRPSHWLWRUV SRWHQWLDO VWUD\V
GRPDLQ DOVR HQDEOHV WKH *HQHUDWRUV WR IRUPXODWH RSSR
WKHP WR PD[LPLVH WKHLU PDUJLQDO SULYDWH EHQHILWYV ©6RPH
*HQHUDWRUV 5HJLVWBEHG/VRRPYS IHFOMPHQWY RI WKH FRVW VWUXFW
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IXHO W\SH DQG SODQW VL]H DV ZHOO DV WKH YDULDEOHYVY WKDW .
GHPDQG ORUHRYHU MRE PRELOLW\ EHWZHHQ ILUPV DOVR HQKD
FRPSHWLWRUV SRWHQWLDO VWUDWHJILHV

3ULFH DQG FDSDFLW\ VHWWLQJ LQ HOHFWULFLW\ PDUNHWYV LV DC

WZR VWDJH FDSDFLW\ FRQVWUDLQHG DQG QRQ FR RSHUDWLY
*HQHUDWRUV EXLOG SODQWV EHIRUH UHJLVWHULQJ WKHLU WUDC
FDSDFLW\ WR EULQJ WR WKH PDUNHW 7KLV KDSSHQV LQ 6WDJH
VHWWLQJ LV VLPLODU WR &RXUQRW FRPSHWLWLRQ

7KH PDUNHW LV 6WDJH RI WKH JDPH DQG ZKHUH WKH UHDOLVDYV
FRPSHWLWLRQ RFFXUV 7KH DOORFDWLRQ RI WKH *ULG FDSDFLW
LV EDVHG RQ WKH *HQHUDWRUV RIIHU SULFHV EXW ZLWK WKH SU
&RXUQRW TXDQWLW\ WKDW LW EULQJVY WR WKH PDUNHW IURP VWD
PDUNHW LV ELQGLQJ DQG SULFH GRHV QRW FOHDU DJJUHJDWH V.
PD[LPLVLQJ UHTXLUHPHQW LV IRU D WUDGHU WR OHDUQ WKH PDU
VNLOOV ZLWK ZKLFK WR PD[LPLVH SURILWYV 7KLV LV DFKLHYHG
LQGXVWU\N V DJJUHIDWH ORDG 2QFH LW LV DFKLHYHG WUDGHUV
ZKLFK KLV KHU ILUP ZLOO VXSSO\ WR WKH 62 ZLWK VRPH DFFXUL
LQIUDPDUJLQDO FDSDFLWLHV DW SULFHV WKDW H[FHHG LWV DYRI

7KH WUDGHUV IDFH FRQIOLFWLQJ REMHFWLYHYV ZKHQ WKH\ DUUL
GHVLUH WR PD[LPLVH SURILWY DQG WR EH LQ PHULW :KLOVW WK
WKHLU PDUJLQDO SULYDWH EHQHILWY LW FRXOG OHDG WR V\VW}
7KH JHQHUDO UXOH WKRXJK LV WKDW SULFHV LQ ROLJRSRO\ PDU
PRQRSRO\ OHYHOV EXW EH KLJKHU WKDQ WKH %HWUDQG HTXLOLE
PLIHG VWUDWHJILHVY WKDW *HQHUDWRUYVY DGRSW ZKHQ WKH\ RIIHU
OHDGV WR WKH DJJUHJDWH FRVWV RI JHQHUDWLRQ EHLQJ DERYH

+DUERUG 7KLV UDLVHV TXHVWLRQV DERXW WKH VRFLDO EH
PHFKDQLVP WR DOORFDWH JHQHUDWLRQ FDSDFLW\ LQ QHWZRUN

8VLQJ FRPSHWLWLRQ PHFKDQLVPV VXFK DV DXFWLRQV WR DOOF
VXFFHVV LQ VRPH RI WKH RWKHU VKRUW UXQ FDSDFLW\ FRQVWUD
WR EXVLQHVV H FRPPHUFH WUDQVSRUW UDLOZD\ FDSDFLW\ IUD(
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WHOHFRPPXQLFDWLRQV QDWXUDO JDV ILQDQFH DQG LQYHVWPH
WKDW KDYH XVHG LW WR DOORFDWH UHVRXUFHV 2QH DUJXPHQW
KHOSV WR UHYHDO LQIRUPDWLRQ DERXW WKH SULYDWH DJHQWYV
HQKDQFLQJ LWV ULJKW YDOXH GLVFRYHU\ +RZHYHU LW LV WKR
WKH LQGXVWU\ LV VXFK WKDW FRQFHQWUDWLRQ DQG UXGLPHQWI
DOORFDWLRQ VHH $URQ

IRQHWKHOHVY XVLQJ DXFWLRQV WR DOORFDWH FRPPRGLW\ DQG
HQHUJ\ PDUNHWY KDV OHG WR LQHIILFLHQW RXWFRPHV 7KLV ZD
GXULQJ WKH VHFRQG VL[ PRQWKO\ DOORFDWLRQ ODUFK
EHDFK WHUPLQDOV LQWR WKH (QJODQG DQG :DOHV QDWXUDO JC
VHFWLRQ Rl WKLV UHVHDUFK , ILQG WKDW WKH V\VWHP PDUJLQ
SRRO IDLOHG WR UHIOHFW GHPDQG DQG VXSSO\ VLWXDWLRQV $
RQ SURGXFWLRQ DQG DOORFDWLYH HIILFLHQF\ LQ WKH SRRO ZK
LQFOXGLQJ WKH 5HIXODWRUY SULFH LQTXLU\ IRU H[DPSOH 2))(

DWWULEXWH VRPH RI WKH VKRUWFRPLQJV LQ WKH UHJLPH WI
DXFWLRQV +RZHYHU , ILQG WKDW D UREXVW GHVLJQ ZKLFK LV
LPSOHPHQWDWLRQ PHWKRGRORJ\ PD\ FXUWDLO LQHIILFLHQW RXYV
DXFWLRQV WR DOORFDWH VFDUFH UHVRXUFHV VHH .OHPSHUHU

&RPSHWLWLRQ /DZ $SSOLFDWLRQ WR HOHFWULFLW\ PDUNH

3XEOLF SROLF\ LV WKH PDLQ GHWHUPLQDQW RI PDUNHW SHUIRUP
UHJLPHV 7KLV VHFWLRQ SURYLGHV D EURDG VXPPDU\ RI WKH IR
FRPSHWLWLRQ DQWL WUXVW ODZ LQWR HOHFWULFLW\ PDUNHWYV

,Q HOHFWULFLW\ PDUNHWY WKH JXLGHOLQHY DQG SURFHGXUH IF
XVXDOO\ VSHOW RXW LQ FRPSHWLWLRQ DQG IDLU WUDGLQJ DFWYV

6W )HUJIJXV 7KHGOHWKRUSH %DFWRQ %DUURZ (DVLQJWRQ 7HHVLGH DUH WHKk
QDWXUDO JDV WUDQVPLVVLRQ VI\VWHP WKDW 7UDQVFR RZQV DQG RSHUDWHYV 6K
WKH 1RUWK 6HD DW WKH WHUPLQDOV DQG GHSHQGLQJ RQ WKHLU FRQWUDFWYV ZL
WUDQVPLVVLRQ OLQHY GRZQ WR WKH ORFDO GLVWULEXWLRQ JRQHV [/'=V
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FRQGXFW EHWZHHQ XWLOLW\ ILUPV :KHUH UHJLRQDO PDUNHWYV
5HIXODWRU\ %RG\ H[LVWV LW ZLOO XVXDOO\ VHW RXW WKH JXLC(
VWDWHYV ZLWKLQ 'LUHFWLYHV 7KH PHPEHU VWDWHYVY ZRXOG RIW
FRPSHWLWLRQ DQG IDLU WUDGLQJ DFW V ZLWK WKRVH VHW RXW

ORVW HOHFWULFLW\ PDUNHWY WKDW HPHUJHG DIWHU DGRSWH
EDVHG UHJXODWRU\ UHIRUP $UWLFOHV 3FROOXVLYH SUDFWLF!

SDEXVH RI GRPLQDQW SRVLWLRQ3JXLGHVY WKH RUJDQLVDWLRQ D
FRPPRQ (XURSHDQ PDUNHW .RUD ,W DOVR LQIOXHQFHV WK
FRPSHWLWLRQ SROLFLHV LQ %ULWDLQ ZKHUH WKH &KDSWHU D
SURYLVLRQV RI DUWLFOHYV DQG WR VSHFLI\ WKH JXLGHOLQH)
ZKHQ HQWHULQJ LQWR DJUHHPHQWY W LV DOVR FRPPRQ WR ILQ
VSHFLI\ FRQFHUWHG SUDFWLFHV WKDW DUH FRQVLGHUHG WR UH\
PDUNHW 6LQFH HDFK XWLOLW\ KDV LWV LQKHUHQW IHDWXUHV |
WDLORUHG WR PHHW WKH WHFKQLFDO DQG VWUXFWXUDO DUUDQJ
VHFWRU 7KH &RPSHWLWLRQ $FW LOQBOKNGHVS WKKBFNRAXIUGHUD
ZKHQ WKH 6HFWRU 5HIXODWRU LQYHVWLIJDWHY DQWL FRPSHWLWI
'"HVSLWH WKH GLVWLQFW IHDWXUHV RI HDFK XWLOLW\ WKH FULW
DVVHVVLQJ GRPLQDQFH DUH FRQVLVWHQW ZLWK WKH &RPPLVVLR

7KH JXLGHOLQHYVY IRU DQG WKH HYDOXDWLRQ RI DQWL FRPSHWLW
WKH UHOHYDQW PDUNHW SOXV DQ DVVHVVPHQW RI WKH GRPLQDQ
PDUNHW '"HILQLWLRQ RI WKH UHOHYDQW JHRJUDSKLF PDUNHW L(
IROORZLQJ WKH IHDWXUHV RI WKH SURGXFW LWV XVH WHPSRUTLC
FRQGLWLRQV RI FRPSHWLWLRQ EHWZHHQ PHPEHU VWDWHY DQG W
WKH ILUP $Q LPSRUWDQW DVSHFW RI WKH DVVHVVPHQW DUH WKI
SRWHQWLDOO\ HIILFLHQW ILUPV IURP HQWHULQJ WKH PDUNHW EF
GHYHORSPHQW RI HIILFLHQW FRPSHWLWLRQ .RUD

3UH HPSWLYH EHKDYLRXU GHVFULEHV DEXVHV E\ GRPLQDQW LQFXPEHQWYV LQ
FRPSHWLWLRQ RU DUH QHZO\ RSHQHG WR FRPSHWLWLRQ ZKLFK DUH GHVLJQHG
FRPSHWLWLRQ 2)7 ODUFK
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,Q 8QLWHG %UDQGV &R DQG 8QLWHG %UDQGYV &RQWLQHQWDO %¢
FRQVLGHUHG 8%&V VWUXFWXUDO QHWZRUN DQG ,WV FRPSHWLWL
PDUNHW ,W GHILQHV GRPLQDQFH DV

D SRVLWLRQ RI HFRQRPLF VWUHQJWK HQMR\HG E\ DQ XQGHUWDNLQJ ZKL!|
FRPSHWLWLRQ EHLQJ PDLQWDLQHG >LQ@ WKH UHOHYDQW PDUNHW E\ JLYL
HIWHQW LQGHSHQGHQWO\ RI LWV FRPSHWLWRUV FXVWRPHUY DQG XOWLPLEL
.DOODXJKHU XQGDWHG

7KH &RPPLVVLRQ XVHV VLPLODU FULWHULD WR GHILQH WKH UHO
+RIIPDQ /D5RFKH DQG &R $& Y &RPPLVVLRQ +XJLQ .DVVDUHJIO!
5HJLVWHUYV /WG Y &RPPLVVLRQ 19 1HGHUODQGVFKH %DQGHQ |,
%ULWLVK %YURDGFDVWLQJ &4RUSRUDWLRQ %%& (QWHUSULVHYV /W
RI -XVWLFH (&- LQ 5DGLR 7THOHIOV 57( DQG ,QGHSHQGHQW WH
&RPPLVVLRQ VHH %HUJHURQ .DOODXJKHU XQGDWHG

,Q 2)*(0 Y %ULWLVK (QHUJ\ DQG $(6 WKH &RPSHWLWLRQ &
ORQRSROLHV DQG OHUJHUV &RPPLVVLRQ 00& 3FRQVLGHUV WKH C
JHQHUDWLRQ ,VVXHV HVSHFLDOO\ IOH[LELOLW\ RI RSHUDWLRQ F
DUUDQJHPHQWYV WR GHILQH WKH UHOHYDQW HOHFWULFLW\ PDUN}
DOWHUQDWLYH WR HOHFWULFLW\ WKDW ,V DYDLODEOH WR WKH I
PDUNHW ,V HOHFWULFLW\ IURP ZKDWHYHU VRXUFH W DFNQRZ
VZLWFKLQJ GHPDQG IURP SHDN WR RII SHDN DQG WKDW WKHUH |
*HQHUDWRUV WR FRPSHWH EHWZHHQ SHDN GHPDQG DQG EDVH OR
WKDW HDFK ORDG UHJLPH ,v D VHSDUDWH PDUNHW 7KLV ZDV D |
,QYHVWLIDWLRQ ZKLFK 00& FDUULHG RXW ,Q ,OQWR WKH3WKH
I1DWLRQDO 3RZHU SLF DQG 6RXWKHUQ (OHFWULF 3LF DQG 3RZHU
00& D 00& E 7KH ,PSOLFDWLRQV RI WKLV ,Q WKLV FXUL
LQ 6HFWLRQ ,V WKDW ZKHUH SRVVLEOH WKH\ VKRXOG WUHDW H
,QGLFDWRUV DV PXWXDOO\ H[FOXVLYH PDUNHWY 7KLV ,V DOVR
FRQGXFWY VWUXFWXUDO HVWLPDWLRQV
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5HVHDUFK 4XHVWLRQV

7KLV VXE VHFWLRQ VWDUWYV ZLWK WKH MXVWLILFDWLRQ RI WKH E
WKH UHVW RI WKLV WKHVLYVY %HIRUH WKH ODWH V DQG HDUO\
DQG KLVWRU\ RQ WKH SHUIRUPDQFH RI VRPH RI WKH GHUHJXODW!
IRUP D ILUP IRXQGDWLRQ IRU HPSLULFDO DQDO\VLVY $V D UHVXC
DQDO\WVWYV VWDUWHG XVLQJ JDPH WKHRU\ DQG VLPXODWLRQ DV D
UHSUHVHQWHG UHDO OLI|HOHDHHRRMBIWERADW P F/OWWH PAHH Q D U\ /DUVH
7TKHVH VLPXODWLRQV DUH XVXDOO\ PLFUR ZRUOGV RI ZKDW UHD(
DSSUR[LPDWH WKH FDSDFLW\ PL[ DQG VWUDWHILF EHKDYLRXU RI

ORVW Rl WKHVH H[SHULPHQWY DUH GLUHFWHG DW L REVHUYLQJ
DJHQWV LQ D VIVWHP LL /HDUQLQJ KRZ VXFK LQWHUDFWLRQV |
JDLQLQJ DQ XQGHUVWDQGLQJ RI WKH LPSDFW RI WUDQVPLVVLRQ
GHULYHG SULFHV 7KH\ WKHUHIRUH SURYLGH RUJDQLVDWLRQV :
H[SHULHQFH /RPL /DUVHQ 7KLV DOVR JLYHV SROLF\ DGY
IRUPXODWH EHVW HFRQRPLF WHFKQLFDO DQG HQJLQHHULQJ SR
UHJXODWLRQ Rl UHDO HOHFWULFLW\ PDUNHWYV

6LPXODWLRQV DUH XVXDOO\ FRQYHQWLRQDOO\ GHVLJQHG ZLWK
DUH IUHH WR HQWHU LQWR ELODWHUDO FRQWUDFWV WR SURFXUF
SRZHU IURP ORFDWLRQV DFURVV D K\SRWKHWLFDO JULG 7KH SC
FRQWUDFW DERYH WKHLU )31 DQG WKHUH ZLOO EH DQ LPEDODQF
GHYLDWLRQV %XQQ HW DO XVH RSWLPLVDWLRQ DQG V\VW
SULYDWLVDWLRQ RQ ORQJ WHUP LQYHVWPHQWYV /7, LQ DQ HOHF
VIVWHP G\QDPLFV PRGHOOLQJ WR H[DPLQH WKH HIIHFW RI WKH G
UHJDUGLQJ LQYHVWPHQW LQ JDV ILUHG SODQWYV LQ WKH HYROXW
(QJODQG DQG :DOHV 7KHVH WZR VWXGLHV SUHGLFW LQ GLIIHUH
,33V WR LQYHVW PDVVLYHO\ LQ JDV ILUHG JHQHUDWLRQ GXULQJ "
FDSDFLW\ RQ D UHODWLYHO\ XQFRQVWUDLQHG *ULG ,Q WKHRU\
FDSDFLW\ WKDW WKH\ DQWLFLSDWH SRRO SULFHV RXJKW WR IRC
IRQHWKHOHVYV WKH\ IRXQG WKDW WKH SULFH UXOH FUHDWHV Wk
FDSDFLW\ VR DV WR HDUQ KLJKHU UHQWY WKHUHIRUH WKH\ FRQI
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SURSRUWLRQ WR WKDW ZKLFK ZRXOG EH FRPSDUDEOH WR WKH F
/IDUVHQ

WRZHU DQG %XQQ HI[DPLQH SURGXFWLRQ DQG DOORFDWLYH
PDUNHW LI *HQHUDWRUYV WUDGH RXWVLGH WKH SRRO DUUDQJHPH
GLVFULPLQDWRU\ SD\ DV ELG 3%$% UXOH WKDW *HQHUDWRUV ZL
UHJLPHVY DQG WKH SHULRGV RI ORZ GHPDQG WKH\ ZRXOG RIIHU
FDSDFLWLHV 7KH\ FRQFOXGH WKDW SULFHV ZRXOG EH PRUH YR
*HQHUDWRUYV HDUQ XQLIRUP V\VWHP PDUJLQDO SULFH 603 ,Q I
ZKLFK LV EDVHG RQ D 3$% UHVLGXDO EDODQFLQJ PHFKDQLVP ¢
ZRUVH WKDQ ZKDW RFFXUUHG XQGHU WKH XQLIRUP 603 SRRO UH

2YHU WZHQW\ \HDUV VLQFH &KLOH SLRQHHUHG ZKROHVDOH WUD
KLVWRU\ IURP D QXPEHU RI PDUNHWY ZKLFK VKRZ WKDW VLPXOTL
SROLF\ DQDO\WWYVY WR PDNH LQIHUHQFHYV DERXW HIILFLHQF\ OHYI
SRVVLEOH WR XVH FDVH VWXGLHV WR IRUPXODWH WKHRULHV DER
PDUNHWY 7KLV UHVHDUFK VHHNVY DQVZHUV WR WKH IROORZLQJ

6 ,V WKHUH D UHODWLRQVKLS EHWZHHQ LQVWLWXWLRQV DQG VX

6 :KDW LV WKH LPSDFW RI PDUNHW VWUXFWXUH GHVLJQ DQG SU
HITLFLHQF\ LQ DQ HOHFWULFLW\ PDUNHW"

6 *LYHQ WKH FRQWH[W RI GHYHORSLQJ FRXQWULHY ZKDW LV W|
LQWURGXFH FRPSHWLWLRQ SROLF\ LOQOWR WKHLU HOHFWULFLW
(XURSH EH XVHG WR SUHVFULEH D SDWK IRU WKH VXFFHVVIXO
GHUHJXODWLRQ RI HOHFWULFLW\ VA\VWHPV"

7KLV SURMHFW XVHV WKH (QJODQG DQG :DOHV HOHFWULFLW\ SL
LOQWHJUDWLRQ UHJLPH LQ WKH 6RXWKHUQ $IULFDQ 'HYHORSPHQYV
$IULFD 66% DV FDVH VWXGLHVY WR DQVZHU WKHVH WKUHH EURD
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5HVHDUFK J)UDPHZRUN

7KH UHVHDUFK IROORZV (GZDUG ODVRQ V V FRQFHSWXDO PRG
UHSUHVHQWHG LQ ILJXUH 6FKHUHU 5RVV 7KH ILIXUH \
WKDW DIIHFW VXSSO\ DQG GHPDQG DUH WKH EDVLF FRQGLWLRQYV
LPSURYHPHQW LQ SURGXFWLRQ WHFKQRORJ\ FDQ FDXVH DQ RXW
PHDQLQJ WKDW PRUH JRRGV ZRXOG EH VXSSOLHG DW D JLYHQ SU
LQQRYDWLRQ $Q H[DPSOH RI WKLV W\SH RI LRRRLYDMA FQF DWH WH'
WXUEIB@EH7 ,Q UHODWLRQ WR WKH ODUJHU VL]HG WKHUPDO SOD
HIILFLHQW VPDOOHU DQG UHTXLUH OHVV FDSLWDO WKH\ DOVR
ORDG SUREDELOLW\ RQ D VIVWHP ZLOO UHGXFH LI LW XVHV PRUF
IOH[LEOH SODQWVY WR PHHW GHPDQG

7KH ILJXUH DOVR VKRZV WKDW WKH FRQVXPHUV DELOLW\ WR UH
LPSRUWDQW EDVLF FRQGLWLRQ LQ D PDUNHW EHFDXVH LW GHWI
VHUYLFHVY WKDW FXVWRPHUV ZLOO FRQWLQXH WR EX\ LI WKHUH |
ILUPV KDYH WR DVVHVV SROLFLHV WR LQFUHDVH SURGXFW FRVW
FRQVXPHU DV ZHOO DV WKH VXEVWLWXWHY WKDW WKH\ KDYH DYI

7KH EDVLF VWUXFWXUH IHHGYV LQWR WKH PDUNHW VWUXFWXUH 7
WKH HDVH RI HQWU\ RU H[LW GHILQH WKH OHYHO RI FRPSHWLWLF
DW WKLV VWDJH WKDW WKH LQIOXHQFH RI FRQFHQWUDWLRQ RQ I
LQGXVWU\ WKH PDUNHW GHULYHG SULFH GRHV QRW FOHDU DJJUI
WKDW *HQHUDWRUY DGRSW ZKHQ WKH\ FRPSHWH WR EH LQ PHUL
ZHOO DV WR PD[LPLVH SURILWY 7KLV PDUNHW VWUXFWXUHV DQ(
SHUIRUPDQFH ZKLFK WKHQ GHWHUPLQHV WKH ZD\ WKDW SULFH .

7KH IHHGEDFN DUURZYV LQ WKH GLDJUDP VKRZ WKDW DOO PDUNH)
FROQGXFW SHUIRUPDQFH VWULFWO\ 2QFH WKH LVVXHV WKDW FUFE
D JRRG EHLQJ D PHULW JRRG DQG WKH LQGXVWU\ VWUXFWXUH |
DVVXPHG SXEOLF SROLF\ ZLOO EHFRPH WKH SULPDU\ GHWHUPLC
SHUIRUPDQFH RI WKH PDUNHW $Q H[DPSOH LQ HOHFWULFLW\ LV
IRUFHG GLYHVWPHQW RI WKH FDSDFLW\ RI D GRPLQDQW *HQHUDV
2QFH WKH QXPEHU RI WKH *HQHUDWRUV WKDW RZQ WKH PDUJLQD
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FRPSHWLWLRQ WR EH LQ PHULW ZLOO LQIOXHQFH WKH FRPPHUFL
UHIOHFWLQJ DYRLGDEOH FRVWY 6LPLODUO\ OLPLW SULFLQJ ZL
WKHLU FDSDFLWLHY DQG WKH IDLU WUDGLQJ DFWV ZLOO LQIOXH(
DV WKH WUDGLQJ FRQGLWLRQV EHWZHHQ XQGHUWDNLQJV VHH .F
FDVH LQ WKH (QJODQG DQG :DOHV SRRO ZKHUH WKH 5HIJXODWRL
RSHUDWLRQV KHOSHG WR FXUWDLO KLJKHU SULFHV WKDQ ZKDW
I1DWLRQDO 3RZHU 13 DQG 3RZHU*HQ 3* PLG PHULW SODQWV O
LQGXVWU\ V UHVLGXDO GHPDQG DQG WKH && JXLGHOLQHV PHDQ
EH DIJDLQVW WKH SXEOLF LOQOWHUHVW DQG ZHUH QRW DOORZHG 'V

7KH DERYH DUJXPHQW VKRZV WKDW WKHUH LV D ZHDN OLQN LQ VW
SDUDGLJP UHSUHVHQWHG LQ ILIJXUH W LV D VWDQGDUG SDUD
QHR FODVVLFDO WKHRU\ RI SHUIHFW FRPSHWLWLRQ 6HH &XO\HU
VHQVH WR H[SHFW WKDW LQ VXFK UHJLPHV SHUIRUPDQFH ZLOO I
LQGXVWU\N DQG WKH FRQGXFW RI WKH DJHQWYVY LQ WKH VA\VWHP )
PHFKDQLVP FDQ LQ WKHRU\ OHDG WR SURGXFWLRQ DQG DOORF
RSWLPDO UHVXOWY DUH DFKLHYHG VHH 7LUROH 7KLV SDS
GHWHUPLQHY PDUNHW RXWFRPHV LQ HOHFWULFLW\ PDUNHWYV Wtk
I1RQHWKHOHVV WKLV UHVHDUFK XVHV WKDW IUDPHZRUN DQG FR
SHUPLWY D FULWLFDO HYDOXDWLRQ RI WKH PDUNHW DQG WKH Gt
PDUNHW RXWFRPHV



BURGXFWLRQ DQG DOORFDWLYH HIILFLHQF\
3URJUHVYV
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Y)LIXUH

7TKH 6WUXFWXUH &RQGXFW 3HUIRUPDQFH 3DUDGLJP

%DVLF &RQGLWLRQV

SHUIRUPDQFH

)X0O HPSOR\PHQW
(TXLW\

6KUFH

6FKHUHU

5RVV

3XEOLF 3ROLF\

7D[HV DQG VXEVLGLHV
,QWHUQDWLRQDO WUDGH
5HIXODWLRQ

3ULFH FRQWUROV
$QWLWUXVW
,QIRUPDWLRQ SURYLVLR
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6WUXFWXUH RI WKH UHVHDUFK SURMHFW

7KLV UHVHDUFK IRFXVHV RQ D JHQHUDWLRQ VHIPHQW LW LQYHYV
SXEOLF SROLF\ DQG WKH LQIOXHQFH RI PDUNHW VWUXFWXUH RQ
HITHFW RQ PDUNHW RXWFRPHV LQ WKH (QJODQG DQG :DOHV SRR
WKH VXFFHVVIXO SULYDWLVDWLRQ DQG GHUHJXODWLRQ RI HOHF\

W LV GLYLGHG LOQWR VHFWLRQV DQG VWUXFWXUHG DV IROORZV
UHIJXODWLRQ RQ WKH HYROXWLRQ RI WKH (QJODQG DQG :DOHV ¢
UHJXODWRU\ LQSXW WKDW ZHQW LQWR WKH GLIITHUHQW VWDJHV L
W ILQGYV WKDW WKH UHJXODWRU\ UHIRUP ZDV QRW SODQQHG LQ
WKDW WKH VRYHUHLJQ LQVWLWXWLRQV WKDW LQIOXHQFHG WKH \
ZHUH PDWXUH EHIRUH WKH V 7KH ILQGLQJV VXJIHVW WKDW L)\
JRYHUQDQFH LQVWLWXWLRQV ZKLFK ZRXOG VXSSRUW WKH HPHU
PDUNHW UHIRUP $V D UHVXOW , FRQFOXGH WKDW LW PLJKW EH
PDUNHWYV WKDW GR QRW KDYH D PDWXUH LQVWLWXWLRQDO IUDPF
RI WKHLU YHUWLFDOO\ LOQWHJUDWHG DQG PRQRSRO\ HOHFWULFL
EHQFKPDUNLQJ WHFKQLTXHV WR VWLPXODWH FRPSHWLWLRQ LQ F

6HFWLRQ HIDPLQHV WKH PDUNHW FRQGXFW LQ WKH SRRO IURP
FRQVLVWYV RI ILYH UHODWHG SDUWV WKDW XVH TXDQWLWDWLYH V
FRPSRQHQWY RI WKH SRRO VHOOLQJ SULFH 363 &ROOHFWLYHC
VHWWLQJ SULFHV WKH LQLWLDO SROLF\ DW YHVWLQJ WKDW OHG
I1DWLRQDO 3RZHU 13 DQG 3RZHU*HQ 3* GRPLQDWHG DQG WKH
RSHUDWLQJ SObDQW DYDLODELOLW\ H[HUFHEDWHG DQWL FRPSHW
ZLWK VRPH RI WKH UHVXOWY IURP HDUOLHU VWXGLHV WKDW )HKL
3DWULFN FDUULHG RXW

6HFWLRQ LOQYHVWLIDWHY KRZ WKH LOWHUDFWLRQ EHWZHHQ PD
DQRG HFRQRPLFV PLJKW LQKLELW WKH VXFFHVV RI FRPSHWLWLRC
ILQGYV WKDW WKH LQKHUHQW IHDWXUHYV RI WKH UHJLRQ ZLOO UHF
SULYDWLVDWLRQ 7KLV LV FRQVLVWHQW ZLWK WKH H[SHULHQFH
LVVXHV LQKLELWHG WKH VXFFHVV RI WKH HOHFWULFLW\ UHIRUP
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6HWLRQ FRQGXHOHV E\ VXPPDULVLQJ WKH FRQWULEXWLRQV WKI|
GHUHJXODWHG HOHFWULFLW\ PDUNHWYV GLVFXVVHV WKH DUHDYV
RSHQHG DQG FRQFOXGHV WKH WKHVLYV

6 XPPDU\

7KLV FKDSWHU KDV SURYLGHG DQ LQWURGXFWRU\ RYHUYLHZ RI \
HOHFWULFLW\ JHQHUDWLRQ DQG LWV LQWHUDFWLRQ ZLWK WKH 1
FRQWHVWDEOH DQG SURYLGHV DQ LQVLIJKW LQWR WKH GLIILFXO
WUDGDEOH SURGXFW 7KLV VHFWLRQ DOVR UHYHDOV WKDW WK
RI RZQHUVKLS RQ WKH SHUIRUPDQFH RI PDQDJHUV |, DOVR WULH
LOQGXVWULDO HFRQRPLVWY DUJXH WKDW WKH QHR FODVVLFDO PR
WKHRU\ ZLOO QRW OHDG WR VLJQLILFDQW HIILFLHQF\ JDLQV ZKH
LOQWURGXFHG WKH zZzD\ WKDW *HQHUDWRUV PLJKW EHKDYH LQ HO}I
VXPPDU\ GLVFXVVLRQ RI WKH QHHG WR XVH SXEOLF SROLF\ WR G
PDUNHWY DQG WKURXJK FRPSHWLWLRQ ODZ WR FRQWURO WKH |
IUDPHZRUN WKDW , XVH LQ WKH UHVHDUFK LV (GZDUG 0DVRQ V

RUJDQLVDWLRQ $OWKRXJIJK LW KDV VRPH LQKHUHQW ZHDNQHVVH
FULWLFDO HYDOXDWLRQ WKDW LW HQDEOHV PH WR FDUU\ RXW W



' ?PDPREL?ZR+W?)LQDO 'RFXPHQO?0DLQ GRFXPHQW?VH OLRQ GRF

6(&7,21

5HJXODWRU\ 5HIRUP DQG 5HVWUXFWXULQJ
(OHFWULFLW\$SQQBRRWRPLF UHJXODWLRQ D
FRPSHWLWLRQ SHUVSHFWLYH

$EVWUDFW

8QEXQGOLQJ DQG GHUHJXODWLRQ RI HOHFWULFLW\ VIVWHPY JDLQHG SURPLQHQI

WKH (QJODQG DQG :DOHV OLFHQVHG EDVHG UHJLPH KDV LQIOXHQFHG WKH U
KDYH LPSOHPHQWHG , UHYLHZ VRPH Rl WKH HFRQRPLF UHJXODWLRQ DQG FRPS
WUDQVLWLRQ WR IXO0 UHWDLO FRPSHWLWLRQ XQGHU WKH SRRO HUD LQ %ULWDI
DSSUR[LPDWHG SULFH PHFKDQLVP WKHUHIRUH LW FKDQJHG DV WKH PDUNHW HY
PDWXUH DQG DSSURSULDWH LQVWLWXWLRQV LQFOXGLQJ FRQWUDFWXDO DUUDQJ
RYHUVLJKW 7KLV VWXG\ KLJKOLJKWY WKH LPSOLFDWLRQ IRU HPHUJLQJ PDUNHW
ULJKW VWUXFWXUHV ZKLFK LQFOXGHV SODQQHG UHJXODWRU\ UHIRUPV DV ZHOO
WKHLU FRPSHWLWLRQ SROLF\ UHJLPHV WR VXFFHHG

.H\ ZRUGV &RPSHWLWLRQ &DSDFLW\ 3D\PHQW &3 'HUHJXODWLRQ (OHFWULFL!
5HIXODWLRQ 3RRO SXUFKDVH SULFH 333 3RRO VHOOLQJ SULFH 363 6\VWHP



2 ?PDPREL?ZRUN?)LQGO 'RFXPHQW;0DLQ GRFXPHQO?VHFWLRQ GRF

,QWURGXFWLRQ

7KLV VHFWLRQ UHYLHZV WKH HFRQRPLF UHJXODWLRQ DQG FRPSHWL
GHYHORSPHQW RI WKH SULYDWLVHG (QJODQG DQG :DOHV SRRO W
RI WKH UHIJXODWRU\ LQSXW WKDW HPHUJLQJ PDUNHWY VKRXOG H[SH
DQG GHUHJXODWH HOHFWULFLW\ VA\VWHPY W FRYHUV WKH IROORZL
WKH VWXG\ 7KH EULHI VXPPDU\ RI WKH EDFNJURXQG WR %ULWLVK F
WRZDUGYV SULYDWLVDWLRQ LV LQ GLVFXVV KRZ WKH PDUNHW
LPSOLFDWLRQV IRU HPHUJLQJ PDUNHWYVY LV LQ DQG FRQFOXGH

OHWKRG RI VWXG\

7KH (QJODQG bQG :DOHV HOHFWULFLW\ SULYDWLVDWLRQ LV FRQVL
SDSHU XVHV D KLVWRULFDO HFRQRPLF UHJXODWLRQ FDVH VWXG\ DS
FRPSHWLWLRQ XQGHU WKH SRRO 7KH DSSURDFK LQYROYHV WKH FU
HFRQRPLFV UHJXODWLRQ DQG FRPSHWLWLRQ SURFHVVHV LQ WKH G
HOHFWULFLW\ PDUNHW 7KHUHIRUH WKLYV SDSHU SURYLGHV D EHWYV
DQRG FRPSHWLWLRQ FKDOOHQJHYVY WKDW GHUHJXODWHG HOHFWULFLW
GHYHORSPHQW

9LFNHUV <DUURZ SURYLGH D FRPSDUDWLYH DQG IRUZDUG OR
HFRQRPLF UHIJXODWLRQ DQG FRPSHWLWLRQ LVVXHV ZKLFK WKH %UI
WUDQVSRUW ZDWHU DQG WKH HQHUJ\ VHFWRUV PD\ IDFH SRVW GHU
VDPH DSSURDFK WR H[DPLQH WKH SUREOHPV WKDW LQKLELW WKH G
FRPSHWLWLRQ LQ WKH SRRO $QG /LWWOHFKLOG HYDOXDWHYV
WUDQVLWLRQ WR FRPSHWLWLRQ LQ VXSSO\ VHUYLFHV LQ WKH %ULW
WR WKH OLWHUDWXUH E\ IRFXVVLQJ RQ WKH PDLQ UHJXODWRU\ LQS.
PDUNHW GXULQJ WKH SRRO UHJLPH DQG KLIJKOLJKWYVY WKH LPSOLFDYV

7TRZDUGV XQEXQGOLQJ DQG SULYDWLVDWLRQ

%HIRUH ODUFK &HQWMWKIMHO (OHFWULFLW\&{H% H B D /I RHG WMRTHU G
HOHFWULFLW\ LQGXVWU\ LQ (QJODQG DQG :DOHV ZKLFK ZDV3WKHQ



' ?PDPREL?ZRULH?)LQDO 'RFXPHQILODLQ GRFXPHQO?VHFWLRQ GRF

LQWHJUDWHG XS WLOO WKH GLVWULEXWLRQ VHIJPHQW 7KH &(*% ZD
PDGH E\ WKH +HUEHUW &RPPLWWHH ZKLFK ZDV FRQVWLWXWHG LQ

RI WKH HOHFWULFLW\ LQGXVWU\ LQ (QJODQG DQG :DOHV 9LFNHUV L
DV D SXEOLF XWLOLW\ WKDW FHQWUDOO\ FR RUGLQDWHG VFKHGXOF}
WR PHHW GHPDQG W RZQHG DQG RSHUDWHG QWRHMLBRDPI®OU VWDWLRQ\
WUDQVPLVVLRIG&V\VDMHP VROG DSSUR[LPDWHO\ Rl LWV SURGXFWLF
DUHD ERDUGV ZKLFK VHUYHG DV WKH GLVWULEXWLRQ XWLOLWLHYV

SURFHVVHV WR PRQLWRU WKH SHUIRUPDQFH EHWZHHQ WKRVH UHJLR
&(*% FDUULHG RXW WZR EURDG UROHYV JHOQHUDWLRQ DQG WUDQYV
PDLQWHQDQFH RI HIITLFLHQF\ VWDQGDUGY ZKLFK LW DFKLHYHG E\ X
VWLPXODWH FRPSHWLWLRQ EHWZHHQ WKH UHJLRQDO DUHD ERDUGYV

,QLWLDO SROLFLHV IRU UHIRUPLQJ WKH %ULWLVK (OHFWULFL)

7KH UHIRUP LQ WKH 8. ZDV GLUHFWHG DW VWLPXODWLQJ FRPSHWLW
WKURXJK WKH HQWU\ RLSGHSMHYBO\QRZORBHIB\S URGXFRIQUWUDVW WR
XVH HIILFLHQW HFRQRPLF SROLFHV WR UHJXODWH WKH PRQRSRO\ E;
GLVWULEXWLRQ 7KBUIKYLOWALSDOHB Y OHPWMLISKIOMWHG WKH LQGXVWU\
UHJXODWRU\ UHIRUP DQG WKH (OHFWULFLW\ $FW SURYLGHG WKH
ZKLFK WKH LQGXVWU\ ZDV SULYDWLVHG *HQHUDWLRQ DQG VXSSO\
IURP WUDQVPLVVLRQ DQG GLVWULEXWLRQ 7KH JRYHUQPHQW UHMHF
JHQHUDWLRQ ILUPV IURP &(*%V QRQ EDVH ORDG FDSDFLW\ *UHHQ
WR EH GLYLGHG LQWR WKUHH S ULY®MWSH DHHIMD W LRY M PD @ € HRIDHV R U
XWLOLWLHY &RPSHWLWLRQ ZDV H[SHFWHG WR HYROYH LQ JHQHUDYV
LQGHSHQGHQW SRZHB\8URGKKFHRWHUQPHQWY UHDOLVHG DIWHU SXE!
3DSHU WKDW WKH VDOHV YDOXDWLRQ RI WKH QXFOHDU SODQWV ZKI
RI WKH VIVWHP FDSDFLW\ ZDV PXFK ORZHU WKDQ WKHLU ZRUWK
1RYHPEHU WR NHHS WKHP XQGHU SXEOLF RZQHUVKLS *UHHQ 1

JLIWN VHYHQ SHUFHQW RI WKH QRQ EDVH ORDG FRDO FDSDFLW\

EHWZHHQ WZR FRPSDQLHV 1DWLRQDO 3RZHU 13 DQG 3RZHU*HQ 3
ZKLOVW D WKLUG FRPSDQ\ 1XFOHDU (OHFWULF LQKHULWHG WKH ED\
ODJQR[ ZKLFK zZzDV ODWHU VROG DV %ULWLVK (QHUJ\ 7KH VKDUHV |



' ?PDPREL?ZRUN?)LQDO 'RFXPHQW?0DLQ GRFXPHQW?VHFWLRQ GRF

WZR WUDQFKHV LQ ODUFK DQG LQ )HEUXDU\ I1XFOHD!
D SXEOLFO\ RZQHG FRPSDQ\ XQWLO -XO\ ZKHQ LW ZDV IORDWHG
ZDV VSOLW WE&MDQEHZA4HJJIDV FRROH GDRMEBEFWRWLVHG ZDWHU UHDFWR
3:5 VWDWLRQV ZKLFK DFFRXQWHG IRU DERXW WZR WKLUGV RI QXF
SULYDWLVHG %ULWLVK (QHUJ\ DQG WKH ROGHU O0DJQR[ VWDWLRQV E
UHPDLQHG LQ JRYHUQPHQW RZQHUVKLS ILWWOHFKL,G 7K
FUHDWHG DV D PHFKDQLVP WR IDFLOLWDWH ZKROHVDOHY FRPPRGLW
WR XVH D FRPSXWHU PHFKDQLVP DQDORJRXV WR &(*%V WR FHQWUL
WKH SODQWV DFURVV WKH JULG 7KHUH ZDV DOVR D SURYLVLRQ IRL
ZKR ZRXOG FR RUGLQDWH DQG SURFHVVHV WKH VHWWOHPHQWY RI W
PHPEHUV

,Q WUDQVPLVVERDLRWOKW (OHFWULFL(&YV &RPFSYBIOMRNVNQW RZQHUV RI Wk
JULG DQG WKH\ ZHUH DOORZHG WR HQWHU WKH JHQHUDWLRQ PDUNI
&RPSDQ\ 1*& ZKLFK zZzDV WKH IRXUWK FRPSDQ\ FUHDWHG DW YHVW
FRQVHTXHQWO\ LW KDG VWDWXWRU\ RZQHUVKLS RI WKH 176 SOXV V
RYHU .9 DQG .9 YROWDJH OLWQMWH RPWR 5 HRDRAHRNKK MV K H
UHVSRQVLELOLW\ WR VFKHGXOH DQG GLVSDWFK SODQWY FHQWUDOC
SULFHVY ,W DOVR GHWHUPLQHG WKH FDSDFLW\ DQG FRPPRGLW\ FKD
WKH YHWR ULIKMAFWRRWKHQHUDO RI (OK6& WL FALKN\G BDKISFRM® R |
(OHFWULFLW\ 2H(3O0ODB®QRBQURP LW EHFDPH WKH UHPLW RI WKH
Rl *DV DQG (OHFWULFLW\ "**( XQGHULWHKHRHGOBYJID QUEH JOGIFWRUF LW
ODUNHR2W)VY (O 1*& ZDV UHTXLUHG WR SXEOLVK LW BWRHRO VIVWHP FK
GLVWULEXWURQY |1FB8O\ VHUYLFHYVY ZDV VHSDUDWHG IURP GLVWULE
SROLFHV LQ GLVWULEXWLRQ ZHUH IRFXVHG RQ HQFRXUDJLQJ DQG G
RZQHG FRPSDQLHV J/LWWOHFKL,G 7KH 5(&V VKDUHV ZHUH IOR
LQ 'HFHPEHU EXW WKH\ RSHUDWHG DV PRQRSRO\ GLVWULEXWLR
/'=V 7KH\ RSHUDWHG VHSDUDWH DFFRXQWY IRU WKHLU PRQRSRO\ C

(DVW 0LGODQGY (OHFWULFLW\ 3/& (DVWHUQ (OHFWULFLW\ 3/& /RQGRQ (OHFWULFLW\ 3/& 0D
1RUWKHUQ (OHFWULF 3/& 1RUZHE 3/& 6HHERDUG 3/& 6RXWK :DOHV HOHFWULFLW\ 3/& 6RXWK
<RUNVKLUH (OHFWULFLW\ *URXS 3/&

2)*(0 ZDV FUHDWHG LQ IURP WKH PHUJHU EHWZHHQ 2))(5 DQG WKH 2IILFH RI *DV 6XSSO\



' ?PDPREL?ZRUN?)LQDO 'RFXPHQW?0DLQ GRFXPHQW?VHFWLRQ GRF

DQG WKH UHJXODWRU XVHG DQ LQFHQ\HWHD ED \BHG 5&H JXG@MWR U\ WRR
DQ HIILFLHQF\ UDWH ; 53, ; WR UHJXODWH WKHLU WDULIIV

,Q 6XSSO\ WKH :KLWH 3DSHU SURYLGHG WKDW WUDQVLWLRQ WR I1XO
SKDVHV LW ZDV VWUXFWXUHG WR EH SKDVHG RYHU \HDUYV
7KH ILUVW SKDVH RFFXUUHG LQ ZKHQ DSSUR[LPDWHO\

FRQVXPHG PRUH WKDQ O0: RI SRZHU ZHUH DOORZHG WR FKRRVH D V
5(&vV 7KHVH W\SHV RI FXVWRPHUV XVXDOO\ KDG PHWHUHG VLWHV Z|
SKDVH EHJDQ LQ LW ZDV WKHQ WKDW WKRVH FRQVXPLQJ DSSUR
JRW WKH ULJKW WR FKRRVH WKHLU VXSSOLHU )XOO FRPSHWLWLRQ
ZKHQ WKH UHPDLQLQJ RYHU PLOOLRQ UHWDLO FRQVXPHUV SUHG
FRQVXPHG OHVV WKDQ .. JRW WKH I UDQFKLVH WR FKRRVH WKHLU

,Q 6FRWODQG WKH 6FRWWLVK HOHFWULFLW\ VXSSO\ LQGXVWU\ (6,
6FRWWLVK 3RZHU 63 DQG 6FRWWLVK +\GUR(OHFWULF ZHUH SULYD
DQG YHUWLFDOO\ LQWHJUDWHG SULYDWHO\ UHIJXODWHG XWLOLW\ E.:
SXEOLFO\ RZQHG XWLOLW\ LW KDG ORQJ WHUP FRQWUDFWYV ZLWK W

6 XPPDU\

7KH :KLWH 3DSHU VHW RXW WKH LQLWLDO SURSRVDOV IRU SULYDWL
SURSRVDOV ZHUH EDVHG QRW RQO\ RQ LOWURGXFLQJ FRPSHWLWLRC
DOVR URQJ IHORIDUHIXODWLQJ WKH PRQRSRO\ EXVLQHVVHV RI WKH
GLVWULEXWLRQ FRPSDQLHVY ,W DOVR SURYLGHG VFKHGXOLQJ DQG
WR PHHW GHPDQG ZDV FHQWUDOLVHG LQ D VLPLODU PDQQHU WR WK

+RZ GLG WKH LQGXVWU\ VHIPHQWY ZRUN SRVW GHUHJXODWLR

7KLV VHFWLRQ GLVFXVVHV WKH NH\ PLOHVWRQHV LQ WKH RSHUDWLF
WKH SRRO UHJLPH ©6XE VHFWLRQ FRYHUV WKH SRRO V ZKROHV|
WKH ELODWHUDO FRQWUDFWY PDUNHW FRPSOHPHQWHG DQG w
VXSSO\



' ?PDPREL?ZRUN?)LQDO 'RFXPHQW?0DLQ GRFXPHQW?VHFWLRQ GRF

2UJDQLVDWLRQV RI ZKROHVDOH WUDGLQJ

KROHVDOH WUDGLQJ LV XVXDOO\ RUJDQLVHG WKURXJK FRPSHWLWL
DQG RU D SRZHU H[FKDQJH ,Q WKHRU\ WKH PDUNHW PDNHU IRU D
HQWLW\ WKDW RUJDQLVHVY DGPLQLVWHUVY DQG FDUULHV RXW DOO W
EHWZHHQ LWV PHPEHUV J/LNH RWKHU FRPPRGLW\ PDUNHWY HOHFW
SULFHV ERWK RI ZKLFK FDQ EH VHW EHIRUH SK\WLFDO GHOLYHU\ RF
UHDO WLPH LMU[VDQBKWAVEH WKH RQH VHW DIWHU SK\VLHBO GHOLYHU
SRVW

,Q RWKHU FRPPRGLW\ PDUNHWY JHRJUDSKLFDO SULFH GLIIHUHQFHYV
WUDQVSRUWDWLRQ FRVWV ZKLOVW WKH GLIIHUHRBUNEHNMWZHHQ WKH

PDNHUQFRPH ,Q HOHFWULFLW\ WKH SRRO PDUNHW PDNHU GRHV QI
WKH GLIIHUHQFH EHWZHHQ FRPPRGLW\ EX\ DQG VOB BUMKH UHSUF
VI\VWHPAH ODWWHU LV DOVR SDUW RI WKH FRVW WKDW WKH 62 LQFXL
QDWLRQDO WUDQVPL6VLR®W VQFOKXBHY FRVWYV VXFK DV WKRVH IRU U
FRQVWUDR@I@OQR IISODQWY DQG IRU SURFXULQJ EDODQFLQJ VHUYLFH)
VSLQQLQJ DQG QRQ VSLQQLQJ EODFN VWDUW DQG UHDFWLYH SRZI
SULFH EHIRUH SK\VWLFDO GHOLYHU\ DQG DGG WKH XVH RI WKH V\VW
SULFH 7KLV ZDV WKH UXOH LQ (QJODQG DQG :DOHV SRRO VHH 7K

7KH 3RRO $UUDQJHPHQW

7TKH (QJODQG DQG :DOHYV SRRO ZzDV FUHDWHG LQ ODUFK W ZLC
DVVRFLDWLRQ RI DOO WKH DJHQWYV OLFHQVHG WR XVH WKH JULG D
, 33V SOXV WKH LPSRUWYV IURP )UDQFH DQG 6FRWODQG %HLQJ D UF
FRPSXWHU PHFKDQLVP WR VFKHGXOH SODQ DQG GLVSDWFK DOO WHK
VHW FRPPRGLW\ SULFHVY W RSHUDWHG D GXDO SULFLQJ V\VWHP ZL
GHWHUPLRDE®™KRIG RQ D GD\ DKHDG EDVLYV ZKLEBVWRWWH VHOO SULFH



' ?PDPREL?ZRUN?)LQDO 'RFXPHQW?0DLQ GRFXPHQW?VHFOLRQ GRF

*RYHUQDQFH

7TKBRROLQJ DQG 6HWWOHBG&HX W BV UHKH BRWXPHQW WKDW JRYHUQHG
VHW RXW WKH HI[DFW SURFHGXUHV IRU WV GDOO\ RSHUDWLRQ ,QWEF
JXLGHOLQHV RQ KRZ SD\PHQWV ZHUH FDOFXODWHG DQG VSHFLILHG
UHTXLUHG RI HDFK SRRO PHPEHU 2)*(0 $XJXVW $SDUW IURP W
WKH *ULG &RGH ZKLFK VHW RXW WKH ,QWHUDFWLRQ DQG FRQWUD
XVHUV DQG WKH 1*& W DOVR SURYLGHG JXLGHOLQHV RQ KRZ 1*& |
FDUU\ RXW ,WV 62 UROHV

'DLO\ RSHUDWLRQVY DQG DGPLQLVWUDWLRQ

7KH GDOO\ RSHUDWLRQV DQG DGPLQLVWUDWLRQ RI WKH SRRO ZDV F
DQ\ RI WKH RWKHU NQRZQ VSRW PDUNHWV W IXQFWLRQHG WKURXJI
GD\ DKHDG SRRO DQG D ELODWHUDO ILQDQFLDO FRQWUDFWY PDUNH
UHSUHVHQWDWLRQ RI WKH  QWHUDFWLRQ EHWZHHQ WKHVH WZR VXE
,QYROYHG JHQHUDWRUV ,QMHFWLQJ SRZHU RQWR WKH JULG KDYLQJ
WUDQVSRUWHG WKH HOHFWULFLW\ WKURXJK WKH KLJK YROWDJH OLC
/I'=V WKH GLVWULEXWLRQV FRPSDQLHV FRPSOHWHG WKH WUDQVSRU
,OQMHFWLRQ RQWR WKH JULG LV UHSUHVHQWHG DV DQ ,QIORZ ,QWR V
JHQHUDWRUV ZKLFK ,QFOXGHG WKH 5(&V WKDW KDYH JHQHUDWLRQ
,PSRUWYV IURP )UDQFH DQG 6FRWODQG 7KH GHPDQG VLGH WKDW SX
ODEHOROHWD WHKWH\ ZHUH PDLQO\ PHWHUHG VLWHYV KDG ORDG SURILO
IRU JHQHUDWLQJ WKHLU RZQ SRZHU DQG WKXV FRXOG HQWHU ,QWR
62 7TKH ILQDO FRQVXPHUV XVXDOO\ HQWHUHG ,QWR FRQWUDFWXDO
VXSSOLHUV ,Q WKH ELODWHUDO ILQDQFLDO FRQWUDFWY JHQHUDW
DJUHHPHQWY WKDW ZHUH OLPLWHG WR RQO\ ILQDQFLDO VHWWOHPH
PRYHPHQWY ,Q WKH SRRO SULFHV

$ GLVFXVVLRQ RI WKH RSHUDWLRQ DQG KRZ SULFHV ZHUH VHW ,QFO
UHIJXODWRU\ RYHUVLJKW LQ WKH SRRO DQG WKH ELODWHUDO FRQWL



' ?PDPREL?ZRUN?)LQDO 'RFXPHQW?0DLQ GRFXPHQIWVHFWLRQ GRF

YJLIXUH

$ VLPSOLILHG VWUXFWXUH RI WKH SK\VLFDO3®LQIORZV DQG RIl WDNHV3DQG ELODWHUDO

2Q 6KRUH

*HQHUDWRUYV

IDWLRQDO

13 3RZHU*HQ
3* 1XFOHDU

(OHFWULF
2WKHU,33V

%LODWHUDO
FRQWUDFWYV

ZLWK (I1$V
DQG &lI'V
3RZHU
1(QHHEWLRQ
7+ (
322/
,QMHFWLRQ P

,QWHU FRQQHFWRU
6XSSOLHUV

,PSRUWYV IURP

YUDQFH

, Q

6FRWODQG

6 XSSO\
(OHFWULFLW FRQWUDFWYV
&RPSDQLHV ZLWKRXW &lI'V
5(&V
)LQDO
J,OQMHFWLRQ 21l WDNH &RQVXPHUV
'RPHVWLF VLWHYV
&RPPHUFLDO DQG
,QGXVWULHYV
2WKH