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*UDYLWDWLRQDO ZDYHV IURP D ELQDU\EODFN KROH IF
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7TKHVDPHWKUHH ERG\LQWHUDFWLRQ FDQ EHIRXQG
RGG QXPEHUHG SDJHYV
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$VWURSK\VLFDO IRUPDWLRQRIELQDU\EODFN
, VRODWHG IRUPDWLRQ
'\QDPLFDO IRUPDWLRQ
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7RZDUGV *UDYLWDWLRQDO :DYH 3DUDPHWHU ,QIHUHC
ZLWK DQ (FFHQWULF &RPSDQLRQ
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6XPPDU\DQG FRQFOXVLRQ
&RQFOXVLRQ

$ 1 ERG\VLPXODWLRQV
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SEVWUDFW

7HQ \HDUV DIWHU WKH ILUVW REVHUYDWLRQ RI JUDYLWI
FROOLVLRQRID SDLURIEODFNKROHV %+V DFHQWUDC
SK\WLFV LV KRZ ELQDU\EODFN KROHV %%+V IRUP 6HY
QLVPVKDYHEHHQ SURSRVHG HDFKZLWKGLVWLQFW FKD
RI %%+V WKH\ SURGXFH 5HFHQWO\ D FRPSOHPHQWDU\
WKURXJK WKH VWXG\ Rl HQYLURQPHQWDO HIIHFWV ((V
QDPLFDO HQYLURQPHQWYV VXFK DV GHQVH VWHOODU FO
URQPHQW PRGXODWLQJWKHLU REVHUYHG *: VLIQDO 3
LPSULQWY ZRXOG DOORZ XV WR GLUHFWO\ LQIHU WKH IR
YLGXDO %%+ PHUJHUV

7KLV WKHVLV H[DPLQHV LQ GHWDLO WKH (( RI *: SKDVt
WLPH GHOD\ FKDUDFWHULVWLFRI ERG\PHUJHUVLQ G\1
((GHVFULEHV WKH GHSKDVLQJ RIDQ REVHUYHG *: VLJIQI
WKH PHUJLQJ %%+ RQ DQ RXWHU RUELW DURXQG D WKL
LQJ PRGHOV , GHYHORS D VHPL DQDO\WLFDO GHVFULS)
PDWLRQV RI5{PHU GHSKDVLQJ IRU VI\VWHPV LQ ZKLFK E|
RUELWV DUHHFFHQWULF ,LGHQWLI\IHDWXUHV RI WKH S
RUELWDOHFFHQWULFLW\DQG HVWDEOLVKWKHUHJLPH\
VWURQJHVW , IXUWKHU GHPRQVWUDWH WKDW WKH SKD
IURP QXPHULFDO ERG\VFDWWHULQJVLPXODWLRQV

,Q DGGLWLRQ , SHUIRUP D FRQWUROOHG VHW RI VLP)
UHSUHVHQWDWLYH RI VWHOODU FOXVWHUV VRPH RI ZK
ILQG WKDWDVXEVHWRIWKHVHSURGXFHV ODUJH SKDVH
FRQVHUYDWLYHDQDO\WLFDO HVWLPDWHY ORWLYDWHOC

YLLL



UDPHWHU VWXG\RIWKHSKDVHVKLIW XVLQJDQ H[WH
HFFHQWULFLW\ LQFOXGHV REVHUYHU SURMHFWLRQ
DQG PRFN LQIHUHQFHV RI FLUFXODU ELQDULHV DV\V
VLWLYLW\ , VKRZ WKDW WKHUH H[LVW UHJLPHV ZKH
LQFOXGLQJWKH PDVV RI WKHWKLUG %+ FDQEH FRQ
GHGXFHWKH %%+ IRUPDWLRQ FKDQQHO (YHQ ZKHQ I
QRW DFKLHYDEOH WKHLQIHUUHG OLPLWY FDQ VWL
VWHOODU PDVV DQG VXSHUPDVVLYH %+ DV WHUWLD!
RXVO\FODLPHG SKDVH VKLIW GHWHFWLRQ LQ *: |

7KLV ZRUN HVWDEOLVKHV *: GHSKDVLQJ IURP 5{PH
HUIXO WRRO WR GLUHFWO\ SUREH WKH DVWURSK\VL
QDPLFDOHQYLURQPHQWY $VDQHZREVHUYDEOH L\
VLPXODWLRQV RIDVWURSK\VLFDO %%+ IRUPLQJ HQ)\
RSHQV XS YDULRXV QHZDYHQXHVLQ XQGHUVWDQGL
GLIIHUHQW DQJOHV DQG VWUHQJWKHQV WKH FEDVH IF
ULHV

LI



SEVWUDFW Sn GDQVN

7LnU HIWHU GHQ I{UVWH REVHUYDWLRQ DI W\QJGHE{OJF}
WR VRUWH KXOOHU HU HW FHQWUDOW NnEHQW VS{UJVPnt
GDQ ELQ UH VI\VWHPHU DI VRUWH KXOOHU GDQQHV )OH
EOHYHW IRUHVONHW KYHU PHG GHUHV HJQH NDUDNWH!
ODWLRQHU DI ELQ UH VRUWH KXOOHU GH SURGXFHUHU
W UPHWKRGHRSVWnNHW JHQQHP VWXGLHW DI PLOM{P V!
KXOOHU GHU GDQQHV L G\QDPLVNH RPJLYHOVHU VnVR
DJHUHU PHG GHUHV RPJLYHOVHU VRP GHUYHG NDQ SURG
REVHUYHUHGH W\QJGHE{jOJHVLIJQDO (QPXOLJGHWHNW
GHW PXOLJW GLUHNWH DW XGOHGH GDQQHOVHVPLOMH
QLQJHUDIGREEHOWH VRUWH KXOOHU
'HQQHDIKDQGOLQJXQGHUV{JHULGHWDOMHU IDVHVN
DI5PHU WLGVIRUVLQNHOVH VRP HUNDUDNWHULVWLVI
QLQJHULG\QDPLVNHPLOM{HU '"HQQHPLOM{P VVLJHHIII
IDVHDIHWREVHUYHUHW W\QJGHE{OJHVLJQDO GHURSYV
GHVDPPHQVPHOWHQGHELQ UHVRUWHKXOOHUV\GUH EI
%\JJHQGH Sn HNVLVWHUHQGH PRGHOOHU XGYLNOHU MF
HOVH VDPW DQDO\WLVNH DSSURNVLPDWLRQHU DI5{jPHU
EnNGH GHQ LQGUH RJ GHQ \GUH EDQH HU H[FHQWULVNH
LVWLVNH WU N YHG IDVHVNLIWHW IRUEXQGHW PHG GHQ
IDVWO JJHU GH UHJLPHU KYRU GLVVH H[FHQWULFLWH\
YLGHUH GHPRQVWUHUHU MHJ DW IDVHVNLIWHW NDQ XG
WUHOHJHPH LQWHUDNWLRQVVLPXOHULQJHU
'HUXGRYHU XGI{UHU MHJ HW NRQWUROOHUHW V W DI

[



LOWHUDNWLRQHU VRP HUUHSU VHQWDWLYH IRU VYV
WHUHU L WUHOHJHPH VDPPHQVPHOWQLQJHU -HJIL
HUHU VWRUH IDVHVNLIW VRP L YLVVH WLOI OGH RY
HVWLPDWHU ORWLYHUHW DI GLVVH UHVXOWDWHU J
ViJHOVH DI IDVHVNLIWHW YHG KM OS DI HQ XGYLGHYV
FHOQWULFLWHW RJVNLQNOXGHUHU SURMHNWLRQVHI
VUHWQLQJ *HQQHP SDUDPHWHUVWXGLHU RJ VLPX(
GREEHOWV\VWHPHU XQGHUDQWDJHOVHDI(LQVWHL
DW GHU HNVLVWHUHU UHJLPHU KYRU GH\GUH RUEL\
IRUPDVVHQDIGHWWUHGMHVRUWHKXO NDQLQGVQ
DOQYHQGHV WLO DW XGOHGH GDQQHOVHVPHNDQLVPI
KYLVIXOGH SDUDPHWHUEHJU QVQLQJHU LNNH HU P
VWDGLIDQYHQGHVWLODWVNHOQHPHOOHP HW VRU
PDVVLYWVRUWKXOVRPWUHGMHREMHNW 7LOVLGYV
GHWHNWLRQDIHWIDVHVNLIW L *: LNNH HU I\VLYV
'"HWWHDUEHMGHHWDEOHUHUW\QJGHE{OJHIDVHV|
HWVW UNWY UNW{iMWLO GLUHNWHDW XQGHUVi{jJHG
VRUWHKXOOHU GHUGDQQHV LG\QDPLVNHRPJLYHO\
UHOVH VNDEHUGHQQHHIITHNWHQ GLUHNWHIRUELQG
INVLVNH GDQQHOVHVPLOM{jHU IRUELQ UH VRUWH KX
NEQHU HQ U NNH Q\HYHMH WLO IRUVWnHOVH DI GDQ(
IOHUHIRUVNHOOLJH SHUVSHNWLYHU RJVW\UNHUDL
DIW\QJGHE{OJHREVHUYDWRULHU

[L



$SFNQRZOHGJHPHQWYV

"5DLQ\GD\SHRSOHDOZD\VVHHP WR NQRZ ZKHQ
5DLQ\GD\ SHRSOH GRQYW WDON WKH\ MXVW OLVWH
*+ *RUGRQ /LIKWIRRW

JLUVWRIDOO ,ZRXOG OLNHWRWKDQNP\VXSHUYLVRL
WURSNPLJRJIRUDOOHGHIDQWDVWLVNHRSOHYHOVHU (
VXUH WKDW WKH VFLHQFH ZH SURGXFHG ZDV WKH EHVW
WLVHG P\LQWHJUDWLRQ LQ WKHILHOG RIJUDYLWDWLR(
PHFRXQWOHVV RSSRUWXQLWLHY WR WUDYHO DQG QHW
DJHPHQW WR GLVFXVV VELHQFH ZLWK YLVLWRUV RI WKH
GXULQJP\VWD\DW IRUWKZHVWHUQ 8QLYHUVLW\KHOSH

$OVR P\FR VXSHUYLVRU ODUWLQ GHVHUYHV SUDLVH
IRUDOZD\V ORRNLQJ RXW IRUPHDQG WKH RWKHUV DQ
DUH GRLQJ 2. <RXU FDWFKSKUDVH , WKLQN LWfV 2. DV
UHVRQDWHVY VWURQJO\ZLWKLQ WKHJURXS ,IHHO OLNH
\RXDUH \HW\RXVWLOODOZD\VPDQDJHGWRPDNHWLPH
JRHV RXW WR RXU IRUPHU JURXS OHDGHU 'DQ WKDQN \R
PDNLQJ RXU JURXS IHHO OLNH KRPH DQG IRU UXQQLQJ L
EHWZHHQ JRRG VFLHQFH DQG JRRG ROY K\JJH

7KH*:$VWURJURXS ZRXOG QRW EHWKH *:$VWUR JURX €
3K' VWXGHQWY RIILFHPDWHV DQG IULHQGV 'DYLG *DLD
ZHKDYH JURZQ WRJHWKHU DV VFLHQWLVWY VR KDYH RX
RQO\OHDUQ WKH WUXH QDWXUHRID SHUVRQ ZKHQ \RX W
LVWUXH DV,KDYHFRPHWRGHHSO\DSSUHFLDWH\RX JX

[LL



I[IULHQGV DIWHU WKH PDQ\ZRUN WULSV ZH KDYH WDN
6NHLNDPSHQ $VSHQ :DUVDZ &DPEULGJH 3ULQFHW
IRUIHWWLQJ -HIWDNNHU MHUIRUDOW GHW YL KD

,DP DOVR H[WUHPHO\ IRUWXQDWH WR KDYH EHHQ
&KULV /RUHQ] -iQRV 3DQNDM &RQQDUDQG $OHMDZC
VRPHRQH WR ORRN XS WR DQG IRUPDNLQJGRLQJ VF
2XU GDLO\ OXQFKHV FRIIHH EUHDNV DQG )ULGD)\ GU
JURZQ PHDQLQJIXO RYHU WKH \HDUV :H FROODERU!
DOVRILQG MR\LQHDFKRWKHUfVVKHQDQLJDQV 7KH
DFDGHPLF OLIHEHFRPHV MXVW WKDW OLWWOH ELW C
DQRWKHU

%HOLHYH LW RUQRW WKH 1ILHOV %RKU ,QVWLWXYV
SHRSOH 7RP\IULHQGYV &RQRU /XND -RVH -DLPH 7k
WKDQN \RX IRUPDNLQJOLIHPRUH WKDQ MXVW GRLQ
VHVVLRQV WULSV WR WKH ,ULVK FRXQWU\VLGH WH
6{KHVWHQ DQG .DUUXVHO RUSOXQJHVLQWKHG&RSH
KDVEHHQD WUXH SOHDVXUH $QG PRVWLPSRUWDQ'
LQJZKHQ QHHGHG 1DWXUDOO\ ZLWK D SLQW RI *XLC

$V WKH ZDUP IHHOLQJ DW WKH 1LHOV %RKU ,QVWL
KRPHLQ9DOE\WRSLD WKLVVHFWLRQZRXOGEHLQFF
P\IRUHYHU KRXVHPDWHVY .ULVWLDQ )LOLS DQG *LD¢
DUULYHGLQ &RSHQKDJHQ ,NQHZ,ZDVLQJRRG KDQC
\RX IRU JLYLQJ PH D KRPHDQG IRULQWURGXFLQJ PF
9DOE\WRSLD ZDV SUREDEO\ WKH RQO\ SODFH LQ WKF
FRQVLVWYV RI WRDVW ZLWK KDJHOVODJ D VKRW RI U
%HOOD &LDR

KHUH WKH FLW\RI &RSHQKDJHQ KDV EHHQ P\ KRPH
RI' P\ FORVHVW IULHQGVKLSY VWUHWEFK IDU EH\RQG
\RXQJ RFFDVLRQDOO\DPELWLRXVEXWPRVWO\HDVL
LQODDVWULFKW /XFDVDQG &DUROLQHKDYHEHHQ D
DQG WURXEOH DFURVV ERUGHUV DQG DFURVYVY WLP}
DQGWKDQN\RXIRUEHLQJWKHNLQGRIIULHQGV IRU 2

[LLL



$FNQRZOHGJHPHQWYV

PDWWHUHG

,Q WKH VDPH ODDVWULFKW FKDSWHU , ZDV IRUWXQDV
E\&KULV DQG *LGHRQ ,ILWKDGQYW EHHQ IRUWKHP , P
SK\WLFLVW LQ WKH ILUVW SODFH &KULV WKDQN \RX IRL
P\ SDVVLRQ DQG IRU JXLGLQJ PHRQ P\ SDWK *LGHRQ W
JUHDW WHDFKHU IRUNLFNVWDUWLQJP\DFDGHPLF FDUI
DERXW OLWHUDOO\DQ\WKLQJ, GR

%H\RQG VFLHQFH WKH FRUH RI LW DOO LV P\ IDPLO\
-DGH LN NDQ JR HHQ KHOH ZDVOLMVW PHW GLQJHQ RSC
YRRU EHQ 2P PDDU ZDW YRRUEHHOGHQ WH EHGHQNHQ
JHQGH HQWKRXVLDVPHRYHU .RSHQKDJHQ HQ KHW 6FDQ
DIUHL]JHQ QDDU KHW 1RRUGHQ YRRUKHW KHOSHQ PHW E
GH)RUPXOH YLGHR FDOOV HQ YRRU GH JHVSUHNNHOQ
"HWWHQ GH1%$92 WRSHQKHWOHYHQYDQ-DGHDOVEHJL
/JLPEXUJ -DPDPDLNZHHWGDWLNYHUZHJZRRQPDDU LN
RP ZDQQHHU KHWHYHQ NDQLQ 1LMPHJHQ ODQJV WH NRP

/IDVWO\ DV SURXG DV ,DPDW P\VFLHQWLILF SURJUHV
SOHWHQHVV WKDW , IHHO LV GXH WR P\ GHDUHVW (PPD (
RQ QLLQ SDOMRQ VDQRWWDYDD OXWWD\ULWIQ WKDQN
PHPRUHPDWXUH IRUEHLQJFUHDWLYH IRUPDNLQJPH)
DQGIRUVKRZLQJPHQHZZD\VRIWKLQNLQJ $QG DERYH
VXSSRUWDQG XQGHUVWDQGLQJ ,FDQfW ZDLW IRURXU
DPVRKDSS\WRVKDUHWKLVDGYHQWXUHZLWK\RX -DJV
RP GDQRP MDJEDUD NXQGH

[LY



ILVW RI SXEOLFDWLRQ\

7KLV WKHVLV FRQWDLQV WKHIROORZLQJILUVW DXW

S(FFHQWULF )HDWXUHV LQ WKH *UDYLWDWLRQDC
JRUPHG %ODFN +ROH %LQDULHV"

DL +HQG/RIUHQ] =ZLFN DQG -RKDQ 6DPVLQJ
SXEOLVKKHGHVQWN URSK\VLFDO -RXUQDO

3/DUJH *UDYLWDWLRQDO :DYH 3KDVH 6KLIWV IUR
WLRQVLQ 'HQVH 6WHOODU &0XVWHUV’
DL+HQGDQV$SWDOODK OLJXHO ODUWLQH] OLFKE
=ZLFN $OHVVDQGUR $ 7UDQL 3DQNDM 6DLQL -i
6DPVLQJ

8QGHU UHK\WZ BPDO 5H Y LHZ; LYWAWSHILLWQ W V

STRZDUGV *UDYLWDWLRQDO :DYH 3DUDPHWHU ,Q
DQ(FFHQWULF &RPSDQLRQ"

DL +HOQG/RIUHQ] =ZLFN 3DQNDM6DLQL -iQRV 7D
6DPVLQJ

6XEPLWWKHGLWRO 5YLHY H SULQWYV

[Y



ILVW RI3XEOLFDWLRQV

7TKHIROORZLQJ ZRUNV ZHUH DOVR FR DXWKRUHG E\' W
3K’

s*UDYLWDWLRQDO :DYH 3KDVH 6KLIWV LQ (FFHQWULF
D3UREHRI'\QDPLFDO )RUPDWLRQ (QYLURQPHQWV"~
-RKDQ 6DPIVILQK Q G/RIUHQ] =ZLFN 'DQLHO - 'f2UD]LR
%LQ /LX

3XEOLVKKMESVQVURSK\VLFDO -RXUQDO

S*UDYLWDWLRQDO :DYHOHPRU\ ,PSULQWYV RQ WKH &0
RIODVVLYH %ODFN +ROHOHUJHUV’

/IRUHQ] =ZLFN 'DYLGL2MHAEGOONOLS .LUNHEHUJ DQG
OLTXHOOLUDYHW 7HQpV

SXEOLVKHEBURQRP\ $VIRURSKHVLFY

SOHDVXULQJWKH 7UDQVYHUVH 9HORFLW\ RI 6WURQJ

‘DYH 6RXUFHV ZLWK *URXQG %DVHG '"HWHFWRUV"

-RKDQ 6DPVLQJ /RUHQ] =ZLFN 3DQNDMG6DLQL 'DQLI

+HQGU-IRWV\H ODUtD (JTXLDJD 5LFR. / /R /XND 9XMHY
5DGHY DQG <DQ <X

6XEPLWIKNGLWRO 5HYLHY H SULQW YV

3@ RQVWUDLQLQJ3URSHUORWLRQRIBWURQJO\/HQVH
HUV XVLQJ'RSSOHU 7ULDQJXODWLRQ ’

-RKDQ 6DPVLQJ /RUHQ] =ZDEN- I3DENBR/6D L QL

IR /IXND 9XMHYD *HRUJL' 5DGHY DQG <DQ <X
6XEPLWIKHNGLWRO 5HYLHY H SULQWYV

3(QYLURQPHQWDO (IIHFWVLQ 6WHOODU ODVV *UDYLV
([SHFWHG )UDFWLRQRI6LIJQDOV ZLWK6LIJQLILFDQW
LFDODQG $*1 &KDQQHOV"’

JRUHQ] =ZLEN -iQRV 7DNiVWWV\+ B [ QNIIK\ND\QD6LDGPL

VLQJ &KULVWRSKHU 7LHGH &RQQDU5RZDQ DQG $0O
3XEOLVKKMHESV\QVURSK\VLFDO -RXUQDO

[YL



37KH &RQVWUXFWLRQ DQG 8VH RI '"HSKDVLQJ 3UH
PHQWDO (IIHFWV LQ *UDYLWDWLRQDO :DYH $VWU
-iQRV 7DNiWV\ /RUHQ]H¥ZCENQNDM 6DLQL *DLD)I
DQG -RKDQ 6DPVLQJ
3XEOLVKKHEAVQNURSK\VLFDO -RXUQDO

S'LVVHFWLQJ (QYLURQPHQWDO (IIHFWV ZLWK (FF
6RXUFHV’

/IRUHQ] =ZDENNHQG'DIYL\G 21HLOO -iQRV 7DNiWV
.LUNHEHUJ &KULVWRSKHU 7LHGH -DNRE 6WHJP
'DQLHO - 'f2UD]LR

SXEOLVXK\NFLEDO 5HYLHZ"

$ PSRUWDQFHRIUHODWLYLVWLF SHULFHQWHU S|
HQFHRID WKLUG ERG\QHDU HFFHQWULF ELQDUL
3DQNDM 6DLQL /RUHQ]=ZLFN -iQRWDIDMNIWV\ &R
GULNDLD )DEM 'DQLHO - 'f2UD]JLR DQG -RKDQ 6D
3XEOLVXKNG LEODO 5HYLHZ "

S3(QYLURQPHQWDO (IIHFWV LQ 6WHOODU 0DVV *U
., -RLQW '"HWHFWLRQV RI (FFHQWULFLW\ DQG 3K
SRSXODWLRQV’

/JRUHQ] =ZLFNHQG3D.QINDM 6DLQL -iQRV 7DNiWV\ &
-RKDQ 6DPVLQJDQG -DNRE 6WHJPDQQ
6XEPLWWHGSWW UR S K\V LD, ¥ RIX S QIDPDW V

s*UDYLWDWLRQDO :DYH3KDVHBKLIWVRI%ODFN +
+LURPLFKL 7DJDZD &RQQDUS5RZDQ -i@RV 7DNiW
+HQGUHQV%LDR +DQ DQG -RKDQ 6DPVLQJ
6XEPLWWHGSW R UR S K\V LI, Q ¥ RIX 8§ QIDPDW V

[YLL



7DEOH JUHTXHQWO\ XVHG VIPEROV DQG DEEUHYLDWLRQV L

6\PERO $FURQ\P 'HVFULSWLRQ

% + %ODFN KROH
60%+ 6XSHUPDVVLYH EODFN KROH
% % + %ODFN KROH ELQDU\
* *UDYLWDWLRQDO ZDYH
/9. [,*2+9LUJR+.$*5$%
* & *OREXODU FOXVWHU
16& 1XFOHDU VWDU FOXVWHU
$*1 $FWLYH JDODFLF QXFOHXV
PN 3RVW 1HZWRQLDQ
&20 &HQWUH RIPDVYV
126$ /LQH RI VLJKW DFFHOHUDWLRQ
(( (QYLURQPHQWDO HIITHFW
M 6RODU PDVV
$8 $VWURQRPLFDO 8QLW
a 6HPL PDMRU D[LV
e (FFHQWULFLW\
f *: JUHTXHQF\
m %+ PDVV
%+ VSLQ

[YLLL



&KDSWHU

TKH2ULJLQRI%LQDUN\C
+ROHYV

"$00 WKLQJVDUH VR YHU\ XQFHUWDLQ
DQG WKDWYV HI[DFWO\ ZKDW PDNHV PH I

+ 7RR WLOFRRRIQQODQG OLGZLQWHU

$VWURSK\VLFV KDVDOORZHG XVWRGLVFRYHU FR >
8QLYHUVHDQG HYHU\WKLQJLW FRQWDLQV HYHU VLQ
VWXG\LQJWKH QLJKW VN\ ZH KDYH OHDUQW DERXW \
RZQ SODQHW HYHQ DERXW WKH RULJLQV RI WKH DW|
UHQW VWDWH KRZHYHU DVWURSK\VLFV PLJKW KDYt
HYHU EHIRUH :KLOH WKLV PD\VRXQG DODUPLQJ WK
QHZ XQNQRZQVDULVH WKHPRUHWKHUHLV WR XQFR
URXQGHG E\D VHDRILIJQRUDQFH" DV -RKQ $UFKLED
"$VRXULVODQG RINQRZOHGJH JURZV VR GRHV WKH

+LVWRULFDOO\ DVWURSK\VLFV KDV XVHG OLJKW I
HGJH (OHFWURPDJQHWLF UDGLDWLRQ KDV DFWHG
YDOXDEOH LQIRUPDWLRQ DERXW FRXQWOHVV DVWU
WR RXU WHOHVFRSHV DQG RXURZQ H\HV 7HQ \HDUV

,Q6FLHQWLILF $PHULFDQ 9RO 1XP SDJH



&KDSWHU 7TKH2ULJLQRI %LQDU\ %ODFN +ROHYV

DQQRXQFHG LWVHOI ,Q RQHKXQGUHG \HDUV DIWHU
WKHLUH[LVWHQJFWD YH\R B WH B QIDIER I DIWKH/ILUVW WLPHHYF
RULJLQDWLQJIURP WKH FROO L VILIREQRRI W Z R/EDAD FN KR O F
7KH DELOLW\ WR GHWHFW *:V SURYLGHG XV ZLWK D FRP¢
WKH 8QLYHUVH *:VFDQ VKRZ XV SKHQRPHQD WKDW OLJK
SUREH ,WPHDQW WKHVWDUWRIDJROGHQHUDLQDVWU
QRZREVHUYHG RYHU ELQDU\ %+V %%+V DV ZHOO DV I
QHXWURQ VWDU ELQDULHV %16V DQG QHXWURQ VWDU
7KH /,*2 6FLHQWLILF &ROOMDENDEW RR2KLFK 2DV ILOOHG
ZLWK LQIRUPDWLRQ LQDFFHVVLEOH EHIRUH

‘HKDYH DOUHDG\ OHDUQW D VXEVWDQWLDO DPRXQW
VHUYDWLRQV )RULQVWDQFH ZH QRZ NQRZ WKDW WKH
FRPPRQ SHUKDSV PRUH FRPHFRQ®W KD QI W[SBFWHG
ERWW HWDKH /,*2 6FLHQWLILF &ROODERNDWLRQ HW DO
KDYHDOVRIRXQG WKDW WKHLURUELWY DUHPRVWO\FLU
HUDO SRVVLEO\ QR Q5 R P FMO0O{UDELIQEBIBGIM LRQD O O\
%+V DUH W\SLFDOO\ PRUH PDVVLYH WKDQ ZH KDG DQWL
PDQ\WHQV RI VRODU PDVVHR BUHIQRWHYQERPPRQ
GHO GHOLQRKH /,*2 6FLHQWLILF &ROOMEMYDWLRQ HW |
DOZD\V QHZO\DFTXLUHG NQRZOHGJH UDLVHV HYHQ PR
PXFK XQFKDUWHG WHUULWRU\ KDV DSSHDUHG WKDW LW
JUDYLWDWLRQDO ZDKHWMWOBSKAMNEYVWR DQVZHU TXHV
DV ZKHUH DUH %%+V SURGXFHG" ,V WKHUH PRUH WKDQ
+DYHWKH\DOZD\VEHHQ WKLV FRPPRQ" +RZPDVVLYH FD
GRWKH\RUELW HDFK RWKHU EHIRUH WKH\ PHUJH"

,Q WKLV WKHVLY ,DGGUHVV RQHRIWKHPRVWEXUQLC
DVWURSK\VLKWRZOQ®RIRPEBUJILQJ EODFN KROKIELQDULHYV IF
TXHVWLRQ LV VR ULFK WKDW LW ZLOO UHTXLUH \HDUV |
ZLWKLQ WKH *: FRPPXQLW\WRJHW FORVHUWRDQDQVZH
FDOOQRWEHDQVZHUHGLQRQHGRFWRUDO WKHVLV +RZF
RIWKHYHLOE\LQYHVWLIJDWLQJVRPHRIWKHPDQ\DVVR
GRLQJVR LQ WKH FXZKIHLHV, SKRIWEHH WKH QHFHVVDU\ EL



LOQOIRUPDWLRQRQ*:V %%+VDQGWKHGLIITHUHQW SUR
RI %%+V $GGLWLRQDOO\ ,LGHQWLI\ WKH JDSV LQ \
SURDFK , WDNH LQ ILOOLQJ WKHVH | 6XUENWH & WQWKAA
GLITHUHQW VWXGLHY WKDW , FDUULHG RXW LQ UHOD
VXOWV RIWKHVHDUH VXPPDULVHG DQG SXWLQWR S|

KHRUHWLFDO EDFNJURXQG RIJUDY

JLIXUH ,OOXVWUDWLRQRI(LQVWHLQYV GHVFULSWLRQRIJUL
SK\VLFDO REMHFWV ZLWKLQFUHDVLQJPDVYV 7KHJUDYLWDWLR
UHDFKLQJ EH YRIQGVWARKDIO| RL O WR HVFDSH WKH JUDYLWDWLRQD
LOOXVWUDWLRQE\$GDP $SROOR

%ODFN KROHV

,Q KLVWKHRU\RI'JHQHUDO UHODWLYLW\ $OEHUW (L
WKRURXJKO\FKDQJLQJRXU XQGHUVWDQGLQJRIJUD
ZLWK PDVV fEHQG TWKIHWW G OB U RXL@EWV M IOH R L V

EHQGLQJ RUFXUYDWXUH LQIRUPVPDWWHU KRZ WR
7TKHPRUHPDVVLYHWKHREMHFW WKHPRUHLWFXUY
WKHVWURQJHU LWV JUDY LW DMWQLRW B IOQSTYVOMDKLIHR ¥V HFHU

,QKLVWKHRU\ VSDFHDQG WLPHDUHQRWVHHQDV VHSDUDW
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WKH H[LVWHQFH RI REMHFWV ZKRVH JUDYLW\ LV VR VW U
OLJKW FDQ HVFDSH R Q@GFH W LIF/W N WBRRAE R GRIEWIHH F W V
%+V DUHQRZ NQRZORMRRVEHHMKMDIOQW +RUL]JRQ 7THOHVFERSI
&ROODERUDWLRQHW DO

'"LITHUHQW W\SHV RI1%+V H[LVW :H GL YMGHONKHP EDV H (
PDVYLWK D PDVVIRIK S WRWH U P H G L DO HLOEVD V V
DQWGXSHUP DML YIEPM ,Q WKLV ZRUN XQOHVV VWDWHG |
,IRFXVRQ WKH VWHOODU PDVV NLQG B6WHOODU PDVV %
PRUH PDVVLYMWHKDDHIHU HW DWKDW KDYH XVHG XS DOO
WKHLUIXHODOORZLQJLWWRVKLQH :KHQVXFKDVWDU C
XVHG WR EDODQFH LWV LQZDUG JUDYLWDWLRQDO SXOO ¢
7KHUHPQDQW RI WKLV LPSORVLRQ LV DQ REMHFW VR GH
LQWRLWHYHU PDQDJHV WRSFEQILPEHE PFNJR X @\ (DH%) +

*UDYLWDWLRQDO ZDYHYV

%+VDUHFRPPRQFRQVWLWXHQWYVY RIWKHB8QLYHUVH &R
VLELOLW\ WKDW RQH PLIKWILQG %+V LQ SDLUV RUELWL
WKH WRS SDUWRH)YSDFHWLPH WKDW VXUURXQGV D %% +
RUELWDO PRWLRQ RI WKHVH WZR HIWUHPH REMHFWYV DC
HUDWHYV ULSSOHV LQ WKLV VSDFHW D WH RVQUKBDKHOLY IHS/S O -
WKURXJK WKH FRVPRVDQG FDQ HYHQWXDOO\DOVR UHD
WKH SULYLOHJH WR GHRRZTAMWWKKIHWPZ RIWRSLFV WKDW , ZL!
LQ WKLV 6HFWLRQ )LUVW ,ZLOO H[SODLQLQ PRUH GHW
LH KRZ*:VDUH S SURGXFHG 7KHQ ,ZLOO VZLWFK WKHL
SDUWDQG GLVFXVV WKH GHW HIFKRAR QOR/IW WXPHRMWF B QE
(DUWK FDQ REVHWIKRANAKHPIDDRBWUDFW XVHIXO LQIRUPEL
DFTXLUHG *: GDWD

URGXFLQJJIJUDYLWDWLRQDO ZDYHV

*VGLVVLSDWHHQHUJ\DQG DQJXODU PRPHQWXP IURP W
VHUYDWLRQRIWKHVHTXDQWLWLHVWKHUHIRUHUHTXLU
RWKHUXQWLO WKH\HYHQWXDOO\PHUJHWRRRBRUHP D VLQJ
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