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2SWLEHDDWHPH@MYDMWQAE@QWHUQDOL]LQJ HIWHUC
$ G\QDPLF JDPH ZLWK IHHGEDFN VWUI

*HRUJH {DONRV *HRUJH - 3DSDJHRUJLRX
IDERUDWRU\ RI 2SHUDWLRQV 5HVHDUEFK
8QLYHUVLW\ RI 7TKHVVDO\ 'HSDUWPHQW RI (FRQF

KDONRV#XWERDI#RWHQHW JU

$EVWUDFW

,Q WKLV SDSHU ZH FRQVLOWKP DDEPWEMWZARQ]MURI SROOXWLC
DXWKRULWLHV $OWKRXJK WKH SURSRVHG JDPH LV QRMWWHKDIHVLO\
OLQHDU TXDGUDPMLE F®HRWID GHIHQHUDWHG FDVH ZH FDOFXOL
HTXLOLEULXP ,Q WKH SURSRVHG JDPH WKH UHJXODWRIWWKDYV WK
HIITRUWY EHWZHHQ DEDWHPHQW DQG WD[MWLR®H R WWIK HU B RXOMX
FULWHULRQ LV WKH PLQLPL]DWLRQ Rl WKH WRWDO GLRAFRXQWHC
WKHLU XWLOLW\ PD[LPL]DWLRQ 1H[W VHQVLWLYLW\ DQDO\VHV
SOD\HUV DUH SERQYEGXWGLRTQKWH DUH WKDW D IDUVLIJKWHG UHJXO
DEDWHPHQW PHDVXUHV LQVWHDG RI WD[DWLRQ PHDVXUHV DV
HITLFLHQF\

H\ZRUGVLIIHUHQWLDO JDPHV )HHGEDFN HTXLOQEWLXP 7D]
-(/| &RGHY & + 4
0 # /! 41 o+ )1& . 0! 2 "
ay " 0o ! #
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,QWURGXFWLRQ

7KH FRQFHQWUDWLRQ RI SROOXWDQWY KDV EHHQ D PI
ZRUOG WKURXJKRXW WKH ODVW GHFDGHV DPRQJ RWKHUV
D UHPDUNDEOH KBHURWPBBULRIPR LQ RUGHU WR ORZHU Wk
GHFLVLRQ WRDSRQOXWKH UHIRUH WKH FXUELQJ RI SROOXWD
RI SROOXWDQWVY VWRFN D PDMRU JRDO QRW RQO\ RI WKH
+DONRV DQG 3DSDIJHRHIJDRWKRULWLHY GHDOLQJ ZLWK W
GHWHUPLQH WKHLU VWUDWHJ\ 2QH VWUDWHJI\ IRU H[DPS
ILUPV IURP RQH RI WKH IROORZLQJ WZR SHUVSHFWLYHV
SHVSHFRNLWHB[DKHWRIRUH WKH ILUVW SUREOHP LV WKH HIIR
DERYH FRPSOLDQFH PHDVXUHV ZKLOH WKH VHFRQ®HUREC
JRYHUPPH QWY® WWKH SROOXWLRQ FRQWURDO

'LWKKH SBHRBRPRGHOGZOO WU\ WR DQDO\]H WIRW RSWL
ERVBIOD\HUV R | WKKH VIFOFPLHDIDQ® ® B QSRHO X WK I® JD QANO®W LV EHFF
HIITHFWLYH ZLWK WKH KM OB VRK WK M ZARGHVAR@MBG HUV W KH
LOQOWHQ RAWALRH WZR DERYH JURXSV RIQHWSKUR ¥ RA\RHFG! RR GIRO® G
LQ WKH FODVV RI G\QDPLF JDPHV ZKLFK DUH FDOOHG GLIII
JDPHV WKHUH H[LVW WZR GLIIHUHQW W\SHV RIRRBXLOLE
HTXLOLEULXP IRU ZKLFK WKH UHVXOWLQJ RSWLPDO VWUD)
SOD\HUV FRPPLW WKHPVHOYHV DW WKH VWDUW RI WKH JD
LQIRUPDWLRQDO VWUXFWXUH XQWLO WHKH WIKQG FORN HEW |
HTXLOLEULXP IRU ZKLFK WKH UHVXOWLQJ RSWLPDO VWUD
YDULDEOH EXW DOVR RQ WKH VWDWH YDULDEOH RI WKH JC
FRPPLWPHQW DPRQJ WKH SOD\MHUY PIQW KW KIDUPHH RLWH | BIRY H LAY
SROLF\ DQG PRUHRYHU WR DGDSW KLV VWUDWHJ\ DFFRUGL

,Q WKH EHVW FDVH RQH RI WKHVH JDPHV LV FRQVL
H[SUHVVLRQV RI WKH URIEWOWQKHG3 VAKBIDWHKHHNVFRQRPLF FR
REWDLQHG 7KH EDG QHZV EHJLQV LQ WKH RSSRVLWH FDVH
HTXLOLEULXP VWUDWHJLHY DUH QRW REWDLQHG DQG WKL
VRPH VSHVHINVORFAODWHY H J WKH OLQHDU TXDGUDWLF RU
VROYDELOLW)\ LV IHDQLEOQMD \& RRWRIFECHIMHIE FORRBHW KH GLIIL
PRUH EHFDXVH WKHPOLQ¥HRRIDP RXY +DPLOWRQ -DFREL !
HTXDWLRQ IRU ZKLFK WKH UHVXOWLQJ HTXDWLRQV IRU \
ZKLFK PD\ RU PD\ QRW EH VROYHG

&RQFHUQLQJ WKH VROYDELOLW)\ GLIILFXOWLHV DQG Wk
RI WKH SDSHU LV WZRIROG/ W,[QJW KHV JDRIF KV B HRSJIHR\SLRFV H D
JHUR VXP GLIIHUHQWLDO JDPH ZKLFK LV QRW DQ\ WULYLDC
JDPH LV VROYHG DSSO\LQJ QRW WKH WULYLDO +-% EXW D
6KLPRPXUD ODAGHE D@ G %DVDU 'LWK WKHVH PDW
DEOH WR DGPLW WKH IHHGEDFN VROXWLRQV RI WKH GLIIHU
RSHQ ORRS VWUDWHJILHYV 5HJDUGLQJ WKH YDOXH IXQFWL
JDPHKHWH IXQFWLRQV ZLOO EH OLQHDU ZLWKRXW QHLWKH
PRWLRQ WR EH OLQHDU

(QYLURQPHQWDO PDQDJHP KM@ WHQ RWW W RHY NOWRIWCHA B G W P H Q @ DAWVKLHR Q
*UHHN LOGXVWWD\QJIJHOLQRY DQG +DONRYV DQG +DONRV DQG (YDQJH
'"&}ELVFXVVIRFQ R | BARGWY L UR GRHROWABHIHL RQONRY DQG -RQHV

.0 # /! " o#1 + )& . 0! 2 "
ay " 0 ! #
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5HJDUGLQJ WKH IHHGEDFN HTXLOLEULXP WKLV ZLOO
LQILQLWHO\ PDQ\ IHHGEDFN HTXLOLEULDXP IRWX\DWRIJWHM B F
REWDLQHG IHHGEDFN HTXLOLEULXP 7KHUHIRUH ZH EHOL
HTXLOLEULXP SRLQWYV RXU FRQFOXVLRQV DUH UREXVW T
IROORZV JLYH PDQ\ LQVLIKWV IRW \BRIG S\KH HODWY WRESW E P Q Of
VHFRQG VPDOO FRQWULEXWLRQ LQ WKH SXEOLF HFRQRPLF\

7KH UHVW RI WKH SDSHU LV VWUXFWXUHG DV IROORZ
GLVFXVVHG DQG LQ VHFWLRQ WKH DQDO\WLF DA G [®EHV
HTXLOLEULXP DQDO\VLV DUH SUHVHQWHG ZLWK WKH DVVR
QXPHULFDO DQG VHQVLWLYLW\ DQDO\WHV RI WKH VWUDWH.
FRQFOXGHV WKH SDSHU

7KH PRGHO
7KH PRGHO EH®RZ VKD BR@IOLFW EHWZHHQ WKH JRYHL
JLYHQ UHJLRQ 7KH ILUVW SOD\HU LQ WKH JDPH LV WKH VH!
JRYHUQPHQW :H DVVXPH DQ XSSHU 'ERX@® R IVIRFOXRDQW

DW WLARHIRU ZKLFK LWV JURZWK LV LQIOXHQFHG E\ WKUHH

QDWXUDO SXULILFDWLRQ DQG E\ WKH JRYHUQPHQW XQGHU
DOZD\V VHHN WR HHE® LYHMZ ZBRVWVR GHSRVLW WKH SROOX
+DONRYV

,Q RQH KDQG WKH JURZWK Rl SROOXWDQWYV YROXPH LV
RQ WKH RWKHU KDQG WKH QHZ SRWHQWLDO DPRXQW RI SR
VWPLQUWRP WKH QHZ SRORMWHIRUHLUWRYH HYROXWLRQ R
DFFXPXODWLRQ ZLOO EH D GLIIXVLRQ SURFHVV DV D OR

IXQFWLRQ ZLQQJ EH )RU D PRPHQW ZH OHW W KHFUILRBW K
DY [ RQO\ ZLWK WKH FKDUDFWHULVWLEV Rl GV IXQULPFR®G B OQ

DQG V\PPHWUT/F DORXQG LW ZH GHQRWH WKH HIIF

SROOXWLRDHLAKIRY LQWHUSUHWHG DV WKH WLPH GXULQJ .
SROOXSWDAZHNMVVXPH WKDW WKH PDUJL IR GIXW FOM/E L WK EL ¥
DQ LQFUHDVLQJ OHYB8QRMKH IR WRKHWPKZHQ WKH V\WVWHP G

ZLWK* [

7R W K DWW M WGER BN YEAHFQW D WHWH ZQBMW X UD O LB H LILF D
DQGDIOWR UHGXB B & LCSRMHIDRIKILRHY WDNHQ E\7 MR M HIRQY PIRIQW H
KDV WZR SRVVLELOLWLIROMRXWBBSY W PN VDR RHN RM B3R VIVQ
DEDW HPW W W[ DMWQRRQ FH P H QWS R OIDLXQWIVOKIN KLHRIENWD W HKFDR/Q B
GLUHFW L P YRFOMASE O\OKHV DWW W@ ERFPARBEQXWHY ZLOO LQF
WKH ULSR ORXDVW@RI BHUPD XSIX\WH P/IQED  V KKIHF KSCDUIBHYH W H U

GHFODUHV ZKLFK IUDFWLRQ RI WKH EXGJHW RI SROOXWLRC
RWKHU IIMG AHQYRWMD[DWLRQ 7TKH HIIHFW RI WKH DEDWHPF

H[SUHYLBQ® ZKHUH %& [ L H LV FRQWLQXRXV RYHU W|

LQWHUYDOLVZWIKMHHWRW DO W[ISH QRN FMBMHRHME LQ RUGHU WR
SUREOHP

‘H DVVXPH WKDW JLYHQ D IL[HG HIIRUW LQ SROOXWLF
WKH DEDWHG SROOXWDQWY LQFUHDVHV ZLWK UHVSHFW W
PDQQHU WKBPW YWRKHXBHG®IWUKH VXFFHVVIXOON BEDWHG SRO

.0 # /! " o#1 + )& . 0! 2 "
ay " 0 ! #
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7KH DUJXPHQW IRU VXFK NLQG RI PRGHO LV VWUDLJKWIRUZ
D JLYHQ UHJRBKY SWREOXPVDQWYV ZLQD KRZEGH UILUR PIREJHW SR E Q
HPLvVvvVLBOEEOWHG WKH UDWH RI VXFFHVV RI D VLQJOH DED\
UHVRXUFHY DV ORQJ DV WKH FRQWURO PHDVXUHV GHYR
LQFUHMMWHWY KRZHYHU SODXVLEOH WKDW WKH UDWH RI VXFF
SROOXWDQWWR XHEHEDHIWHGEXW ZLOCE ®WWH HVHRP MWAKKHH RIDG @ EDWH
SROOXWDQWY DQG KDOI RI WKLV YDOXH $@ WQFIUG®D HHD IRY D
WKH YROXPH RI SROOXWDQWYV ZKLFK ZRXOG PRGHUDWH EX

7KH WZR SHUBVRQVERQDPH LV GHVFULEHG E\ WKH IROOF

d

PD[- "HY8 [ & XG Vo, D
d
PD[- HYe [ &V E
WIRHWKHU ZLWK WKH FRQVWUDLQWV
[ G[GW *[X G[OGV] F
[ [% T G %o G
TE S S H

7KH FRQWURO YDULDEOHY DUH WH®&®BH HR H WRRJIWWKIHWSKRHO O
VWR FRQWURO WKH SROOXWLRBODEOREIOHW KHKY &/ IR NKR | VAR L
7TKH LQWHUSWKMW RW MRIGVRUYH IXQFWLRQDOV LV WKH IR

WKHLU XWLOLW\ IURP WKH HPLVVLRQVZEHPK LGBWKBREDPQ G
SD\RIl ZLOOBMKPRIGRRWRDH LQFUHDVLQJ 2Q WKH RWKHU K|
WKH FRVW RI FRPSO LS Q¥ Hz HW R BNLIEEHQBW PR QH IRU WKH ZKRC
SROOXWLQJ ILUPV FDXVHG E\ WD[DWLRQ DQG H[WU
v G GHHVFULEHV WKH HIIRUW LQYHVWHG LQ FRPSOLDQFH
EHKDOI RI WKH JRYHUQPHQW EXW DOVR ZLWKRXW DQ\ HI

WD[DWLRQ DQG WKHUHIRUH WKHUH LRI GRC®RPSDOQDQEHPHI
LPSOLHV WKDW

& X X
& V ¥
)X UWRHMWMWHHPY SODXVLEOH WKDW WKH FRVWV IRU WKI

ZLOO LQFUHDVH OLQHDUO\ RIQWWKHKHJR @ W QPRHMMK \ / RAH & O RD
WKH SROOXWLQJ ILUPV :H JHW WKHUHIRUH

& XV H>

ZKHUHPHDVXUHYV WKH HIILFLHQF\ RI WKH WD[DWLRQ DFWLRC
7KH VHBRP@EGHU WKH JRYHUQPHQW KDV WR IDFH FRVW
SROOXWDQWYV WKH\ DUH[JLDP®Q@G BAKWKFRMWFWDRQYPHG E\ WK

WKH SROOXWDQWY SUREOHP WKH & HODWIQYH R VER YWKIQ B\W
GLVFRXQW WKHLU IXWXUH XWLOSEW\ E\ WKH GLITHUHQW GLV

.0 # /! " o#1 + )& . 0! 2 "
ay " 0 ! #
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JRUPDOO\ WKBFVFWREFNDWHGPBR EGIXWDQHPRDW LD XR XV O
SURGXFHG UHQHZDEOH YV HEDBHSRGDSVW. Q QGLKBYYHVWHG E!
JRYHUQPHHQW\VWHP G\QDPLFV RI WKH JDPH KD \KVUKHH\HWR QH
PRGHO EXW QRWH WKDW WKH VS H SR MRE BAR 1| URHPS MUK
JRYHUQPHQWVYT FRQW B R O HIL ¥ WXER XOOKHW W K®J JDPHV

,QV KIHQD ENOWH XVH WKH IROORZLQJL @ %R BYHEEDMRIQRQV
/

[ RTL 'L Y[ E[ 8 "I
& XV H» '[ g &V E

DOQB E £ H E

'LWK WKH LQYROYHG IXQFWLRQV LQ WKH DERYH VLPSOH DC
WKH PRGHO DUKH VIDHDMMR QHSI ZKDRYHZ W KGR JQRWWAK RXQFWLR
VWDQGDUG GLIIXVLRQ IRUP LV EHRIDXMAMHK W IDIOD DAY EW MRKID/D
EXIWG GLWWKGDEKCRVHQ IXQFWLRQDO IRUP KDV WKH WOGPH TXI
GLIIXVLRQ GSQNOHPUWLPNVKH DERYH VSHFLILFDWLRQV WKH WZR ¢
DV- LV WKH SROOXWHULV WHKHDIRSY HAKQL®HQW V SD\RII

d

. SW n Vi
PDI- HY [H G X, D
d
PD[- " HY<C][ EVC E
Ve d
VXEMHFW WR WKH FRQVWUDLQWYV
/_
[ Dl [X G[ &V F
[ [% T G %o G
TGS S DE $ H H

(TXLOLEULXP DQDO\VLV
,Q WKLV VHFWLRQ ZH GHULYH D FORVHG ORRS VROXWI

HTXDWDRQW 7KH FORVHG ORRS LQIRUKRDW MWUXWWXBWXBH

SOD\HUV RI WKH JDPH FKRRVH WKHLU FRQWURO VWUDWHJL
RI WKH FXUUHQW YDOXH RI WKH VWDWH YDULDEOH DV ZHO
ORRS VROXWLRQV PN H WXDBWHH IBHU2BVGHU DQG %DVDU
ZKLFK LQ WXUQ PHDQV WKDW WKH FORVHG ORRS VROX'
LQFRQVLVWHQF\ SUREOHP ,Q RXU JDPH VLQFH WKH WLPH
HIFHSW IURP WXHWHVFRXBQQW WKH WLPH LV LQILQLWH ZH
FORVHG ORRS VROXWLRQ
7KH +DPLOWRQLDQV RI ERWK SOD\HUV DUH

FIXVM O OS[H O GX VD[] TX G[ Egv
+ [ XV M @ EV Pl X G[ E[GV
JROORBKQBRPXUD IR D UW KFHO R/WHDGV IORRS VROXWLRQ L

FRQWLQXRXVO\ GLIIHUHQMNI® f DKL PXQFBM RYN WKH IROORZL
-DFREL %HOOPDQ +-% HTXDWLRQV

.0 # /! " o#1 + )& . 0! 2 "
ay " 0 ! #
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ST $[ H GXVareD [ | TX GI[ BV
ST d EVE P [X G[ EGM
X [ DUl Po[H GXVa&Tq;D[[/lX G[ GBA[ D
V[ DUl b g EVR R T | ¥ Gl Egv E
DQG WKH WUDQVYHUVDOLW\ FRQGLWLRQV
wC/gLI-ﬁWT [IdWOSH'PT [ F

DQWKMNDUDRMMAKIH DGPLVVLELOLW)\ IRKU[WKH UHVXOWLQJ VW
BROYLQJ WKH PD[LPL]DWLRQ FRQGLWLRQV

s\&$[ H o GXV g oI LX Gl évfpt

SX
DQG
_ ~
s| ¢ EVRR T X Gl ESM
sV
ZH JHW WKH RSWLPDO FRQWUROV
ED &~
- [
HE G Gr
VI TaEq
6XEVWLWXWLQJ WKH RSWLPDO FRQWURO YDOXHV EDFN LQW
DE @ - -
ST $] L[ gerER
HE G Ga E
DE T G[T G E a
o1 o ERI [ (Gl
E H G @ E
$VVXPLQJ WKDW RQH RI WKH VROXWLRQV RI WKH DERYH LV
T [ U U
T [ X X

XVLQJ WKHR QMWAWNILUH VXEVWLWXWLQJ EDFN DQIGZARPSDUL
JHW WKH IROORZLQJ HTXDWLRQV

S U DE [U
HE G G
SU D DE U GU 6 L
HE G G X
s x DE[U
HE G G
0 # /! -#1 o+ )& 0! 2
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S X c DE U GXEU

HE G G X \
6LQFH WKHUYDOXIIMDBSEHDUY LQVLGH WKH RSWLPD®RBERQWUF
WKH YDOXRBVGERIOYLQJ HTXBWHRQ

sCE X iy
U ;(7 S G X
E "®
HE G
DE

'LUHFW VXEVWLWQWROQOHRXOWY LQ WKH IROORZLQJ HTXDW
YDULREOH

tE X 2 E G.
S X g/i S GX ——
E "® E

S S G . X
C.D

7KH QH[W VWHS LV WR HQVXUH WKH SROMWRONYGE RI1 Wt
V[ JLYHQ EDQC UHVSHFWLYHO\ 7KDW LW XRRIWKH WROWW P
ZH KDYH WRWKRDR MGKDWQVSHFWLWEKH DERYH LQHTXEC

DUH VDWLVILHG LI DQG RQ® HTWBEWURQLYKR PR OXWLRQ

GE X
SX ——— S GX C
E
6LQBSH DQG SGLE® LPSOLHV WKDW WKHUHK HNXMK/ D Ul
WKS W DQ& X % X

$OVR ZH KDYH
SX D DQG s

$VVXPLQJ WKDW BV ICH /L QRTO®O MWNGX H W KPI®O W RD W
WKHUH ¥MpWXWVVXFK WKDW DQSsX WKHUHIRUH DFFRUG

ZH KUYH DQG FRQVHTXHQWO\ ERWK RSWLPDO FRQWUR:
PDWWHU WK BRYD/AKHAX X QFWLRQM. OO0 WKH +-% HTXDWLRQV
RSWLPDO FRQWUROVLYLWH® ENHGEDFN 1DVKSHRYILGHEU MXKH
WUDQVYHUVDOLW)\ DARD ®HWLRTR/ HQVXUH WKHVH FRQGLWLF

YDULDEOH JLYHQ WKH |IDIQGEB®FEVRARGMBIMA@DG UHDUUDQJL
WKH WHUPV WKH VXEVWLWXWLRQ \LHOGYV WKH GLITHUHQWL

LI
X & X

. 0 # /! " -
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'LWK WKH IROORZLQJ XQLTXH HTXLOLEULXP
EQ
EU & X E .G X
DQG VLQFH WKH [FRHJIILFLY Q@H JDIW L YRL EWEHR \H TMAIRED OO\
DV\PSWRWLFEDOO\ VW IFERAOMY HUKIHHWY HIRREEHMWUEEVQ VY HUVD O LW\ FF

ZLOO EH PHW WKH \DRIHXWQEHMG D IHHGEDFN 1DVK HTXLC

JDPH 7KH SUHYLRXV UHVXOWY VXPPDUL]J]HG LQ WKH IROORZ:
SURSRVLWKRQHHGEDFN VROXWLRQV

U
X [ T |
X [
y GE X
[ —E[
HE G
ZKHUH ——Sg X LV WKH ODUJHVW QHJDW IDUGUR RWYRIQ HT
E\ DUH DGPLVVLEOH DQG PRUHRYHU DUH WKH VWDWL

GLIITIHUHQWDDO JDPH

&RPPHQWY RQ WKH VWUDWHJILHV

$FFRUGLQJ WR WKH IHHGED MNKMREIROMDLRVDYVUR | ALRID FMHP
LI WKH SROOXWLRQ VWRFN LV ORZ DQG JHW PRUH FDXWLI
7TKH\ ZDQW WR EXMNMOBRXYUIEOVRRUHODWLYHO\ ODUJH VWRFN
NHHS WKH FRVW RI SROOXWLRQ ORZ 7KLV SROLF\ ZRXOG
JRYHUQPHQW DW WKLV VWDJH LQYHVWY OLWWOH HIIRUW L
LQMHDVH WKHLU H[SHQGLWXUHV ZLWK WKH JURZLQJ VWRFN
VWDWH ZKHUH WKH DGGLWLRQDO YROXPH RI HPLVVLRQV C
HIDFWO\ WKH YROXPH RI UHGXFWLRQV G XH MRWD E KW HRMWRN

RI SROOXWDQWYV WKHUHIRUH DIWHU D UDWBNULQKRUW WUL

7KH SROOXWLQJ DFWLYLWLHYV DUH FRVWO\ IRU WKH JR"®
FRVWYLFHR E\ WKH [XQFWXRQ7KH YXOXHNUH GHSHQGHQW R
SDUDPEMWHU ZKLFK GHFODUHYVY ZKDW IUDFWLRQ RI WKH EX

LOQYHVWHG LQ DEDWHPMGWHW LR BHSW & B XDWFMRXQD PREW UR O L\
WLPH EDVLV LW LV UHDVRQDEOH WR VWLSXODWH WKH D
DGKHUHG WR XQWLO WKH HQG RI WKH JDPH $ORIROGU EHW

EH WR FKRRVH WKH EXGJHWYYV DOORFDWLRWRL.@DyKFK]B®GZD

7TKHUHIRUH ZiK6 GHYKWHEWLPDO YDOXH WKDW PD[LPL]JHV W

LQ WKH I@FVWWRQ ZH UHVRUW LQ QXPHULFDO DQDO\VLV WR
G[ RQ GLIIHUHQW YDOXHV RI
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IXPHULFDORD QIXKGWVRYHUQPHQWDO HIIRUW
,Q WKH QXPHULFDO D QD OBVLVHW KRD W KRHO ®IHREHY PGIMWH WK H

1 S S D
D E G E
$ C H E F

7KHQ FRQGLMW/LRRWLVILHG IRU

G%/ | | N/
7KH ODWWHU PHDQV WKDW IRG HXNHLBHY WEXM RQVEBUDPE V

IHHGEDFN HTXLOLBHO XPKHUHVRKH PARKEH MUEHR YHS FIDVOVXLHEND R |
$GGLWLRQDOO\ LQ RUGHU WR GH&WEHDBD®HWHIH ZRHS WL ¥

FRPSXWH WKH ODUJHVW QHJDWU YMHOORWWHRY CHOXHDW RR QVKH
PRUHRYHU ZH KDYH WR FDOHRXO)DEHX WIKH YDIOODARV LRQNMW LR Q

7KHQ WKH RSWLPDO DOORF DRVWLRKRLEKQR KEH | RRKFODAG Y D O
WDNH WKH PD[LPDO YDOXH 1H[W @ MVRKGIFHN WVOR/H OH LMY ILE,
GY%o 7KHUHIRUH ZH FKHFN WKH DEBXQ ®IG MLWXHYH DVVXF

DOO WKH EXGJHW LV GHYRWBG LQ MWIX DWKLLR/QD \P\WORBIVD IR K

WKH HITRUWYV WKHUH LV QR LQ|OBOHWRIGROR Q P8 BIF V6 R.® ODXQV DQ
WKH FRVWV Rl SROOXWLQJ ILUPV

$V ZH LQVSHFW WKH IHHGEDFN VLPXOWDQHRXV PRYH J
QRW WDNH LQWR FRQVLGHUDWLRQ WKH GHVSR®\RE RLURWKH

WLYLDO VWUDWHJI\ IRU WKH DXRWKWRKHWIWKHZUL OGHH WKH S
VLQFH WKH\ KDYH QR FRVWV WKHLU FRQWURO YDULDEOH Z|

WHQGYV WROIHBUR ldH ZKLOH IRU WKH RSWLP®IP VWRFN RI Sl
DV ZHOO DV IRU WKH YDOXH OX@FWLRQ RV ISR FEXYWHY$RQE!

YDOXH Rl WKH JRYHUQPHQW FRVW ZLOO WHQ® WAHL @D QGLW
WKHUHIRUH ZH BRQFOX¥GOFWKIHVKDYH RQO\ WKH ®SSURJ[LF

VHYHUDO FDOFXODWLRQV ZLWK DRDGEW XR HKHR URRIORZGAH

G [ T [ [
7KH REWDLQHG YDOXHV ZKLFK DUH WDMKHQRIR W @LQV LD W
SROOXWDQWYV VWRFN VKRZV WKDW WKHUH H[LVW JRYHU

VWRFRU H[DPJOH | WRP

D (IILFLHQF\ RI WKH SROOXWLQJ ILUPV
,Q WKLV VXEVHFWLRQ ZH H[DPLQH KRZ WKH PKIHFWHW R
WKH FUXFLDO YDPRIGIHEDOH W HRQ F\W KWIKHVSD QDPMGHHURQ KRZ
SROOXWDQWYV DFFXPXODWHG ZLWK DVIMWKH) AFRURHUW KH 3R

DFFXPXODWLRQ ,Q WKH ILIXUHV E H®RFDW HRIEL OW KWK R\E RAFKI
SROOXWDIQMQY/ WKH YDOXHV [RFRDKH HB\D UQPWWH UL QWHUYDO I

.0 # /! " o#1 + )& . 0! 2 "
ay " 0 ! #
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*LYHQ WKH ILJXUHV EHORZ D FRQWRRWLRDV WKHOHW YDHD
SDUDPH®WHIRRPHY KLJKHU WKH JRYHUQPHQW SROLF\ VKLIW)

HITRUW )RU WKH YDOKX@VYLRBHSWKB BPHMWIBBHILQHG LQWHUYDO
HITRUW LV LQYHVWHG LQ DEDWHPHQW HIIRUWDZLWWRD GHF!
G IRD 7KH GRIEWWRDXWNV O\ PHDQV WKDW ZKHQ WKH HIIL

ILUPV LV KLIJK WKLV WZ IORGHVUHPDGWMRKR ND RKILSRB OXWDQWYV
A

G
C >
JLIXUH 2SWLPDO DOORFD®PWLRRURI| BIQIGEMWZ HH Q DQG
A
[
[ >

JLIXUH /RQJ WHUP VWRFN RI SROWOXWRWRYRWQPHQW DO
HITRUWYV RSWLPDWGOI\WPEQWZBOG WB[DWLRQ



~

(19(&21 > & ;

$V ZH FDQ VHH IURP )LIXUH WKH FRUUHVSRQGLQJ WUDME}
JRYHUQPHQW VSOLWWLQJ WKH HIIRUWY RSWLPDOO\ JLYHV
XQLW RI LQYHVWHG HIIRUWMQW BQ® KWDHFWERRY DEDSWHFPWV
VWUDWHJILHY RQH FDQ VHH RQ WKH SROOXWLQJ ILUPV \
DGGLWLRQDO LQYHVWHG XQLW ZKLFK LV JDLQBG E\ DEDWH

&RQYWHO\ WKH PDUJLQDO XWLOLW\ JDLQHGH E\EXEMDW H P|
GHFUHDVLQJ ZLWK WKHGD ®ORMD WY PG GWURBH®HWERYH D K
LQGH[PHDRQVKLIJKHU DFFXPXODWLRKLRN BQ OMDXWD QWDGYV WR
7KHUHIRUH WKH RSWLPD® KO\ RFD & RQHDPIVBDWRWHHS ERW
HTXDO ORUWRMHYDOKH] )XCHIFWHRYHY IRWOQFK\WDVIERRFDYH
D PRPHQW ZH UHFDOO WKH OLQHDULW\ Rl WKH YDOXH IXQF!

T [ X X
ZKLFK LPSOLHV WKDW WKH DXWKRULW\ FRVWYV DUH WKH VX
SROOXWDQWY DQG FRVWYV Z[KL FK H.UDHIERHIDIVW KIH SYEHDWMHED W2\ WA

JRRHUQPHQWYV FRVW ZKLFK DULVHV IURP WKH FKDQJH LQ R
,Q WKH IROORZLQJ OLQHV ZH GHWHUPLQH KRZ WKH
LQFUHDVHY RQFH WKH HYDOXDWLRQ RI RQH DGGLWLRQDO

LQ WKH SURRI RI WKMK PDIPXWKHKROBPZLWKQ E\,Q RUGHU

VKRZ WKH FKDQJH LQ WKH FRVW ZH DSSO\ LPSOLFLW GLIIHL
sX/ sD g

DQG FDOBXGDWLQS #

$V S X S KDV WR EH 3RVORUNRYBW ZHSNQR ZDW & DBEN

GHILQXWILRQKH ODUJHVW SQHIPDSVMOLYBJURRDEMRIX DQG

W K H U ldXR DH &DUHIXO LQVIHAWLRQKLOK)ULROORZV UHYH

GHULYﬂ'\N[_/YSH[LV QHIJDWLYH DQG WKHUHIBXJ/HSDWHK[B{VS\NBV\EU-DO
QHIJDWLYH DV ZHOO 7KH DERYH GLVFXVVLRQ OHDGV WR WK

3URSRVLWLRQ
7K PRUH HIILFLHQW WKH SROOXWLQJ ILUPV DUH WKH VPD
SROOXWDQWY RQ WKH FRVWYV RI WKH UHJXODWRU
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C
JLIXUH 9DH IXQFWLRQRRWKH UHIJXODWRUWKHJUHJXODWRU

HITRUWYV LQ DQ RSWLPDO ZD\ EHWZHHQ DEDWHPHQV

E (IILFLHQF\ RI SROOXWDQWY DEDWHPHQW
,Q WKLV VXEVHFWLRIQF ZHQF® RO \DHE DMKHPHQW 7KH TXDQ

WKLV HIILFLHQF\ E¥YKWKK SOVUDPHW BV W EK VD FWKRW LWH & X FIH
WKH SROOXWDQWY DFFXPXODWLRQ )RBRWKHGIR®DORKH QUD Q
YDOXHV LQ WKH LQWHUYDO EHWZHHQ DQG ,Q WKH IF
WKH SULRU VXEVHFWLRQ WKIG PRELWEE DA QR RDNULR ¥ VWRR FH

UHVXOWLQJLIRIRP DQOREFWWLRQ $V ZH FDQ VEHD@KHWHVXO
DOPRVW OLQHDU 7KH ODWWHU UHDVRQLQJ UHFRUGHG LQ V

3URSRVLWLRQ

7KH KLJKHU WKH HIILFLHQF\ Rl DEDWHPHQWRRH BV X HRWU WX
LQYHVWHG LQ DEDWHPHQW

$Q LQFUHDVH EQ\® DWKHP AD/XWUH W R D +GUHFQ N DARF N D @/ W R R ¢
DQ LQFUHDVH LQ WKH XRYH¥APHQW TV FARKHNBERIOLIGID D1 XAV L
IURP DEDWHPHQW LV QRW FOHDU EXW E\ VLPSOH LQVSHF\

HIITHFW IURP WKH FKDQJLQJ VWRFN LV GRPLQDQW DQG FD
Y)LIXUH
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E
JLIXUHRSWLPDO DOORG0OWLRY R | DHECRENWZ HH Q DQG

E ;
JLIXUH /RQJ WHUP VWRFN RI SRDIOWWH QRYHIRQPHQW VSOLV
RSWLPDOO\ EHWZHHQ DEDWHPHQW DQG WD[DWLRQ
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‘H QRZ FRQVLGHU WKH HIIHFW RI D GBDPOUHBNR QB UHIILFH
HITHFW Rl D GHFUHDVLQJ HIILFLHQF\ RQ WKH GHFUHPHQW
IROORZLQJ DULWKPHWLF EUHDOCOWEFR RQ@ MHR SBD U D RWHWAHYD O X H

VWRFN MHUNV XS7WHR ODWWHU LPSOLHV D VWURQJ LQFU
JRYHUQPHQW EXW KRZHYHU WKH RSWLRDOHYDEFWYHLRWW RN |

WR WKH FKDQJHY L$@ SHIDADH HUDH B RQO\ D VPDOO HIIHFW W
SROOXWDQWY DQG GHFUHPHQWY WKH VWRFNYJV YDOXH DS
WKH IROORZLQJ UHVXOW EHFRPHV REYLRXV

3URSRVLWLRQ

,Q WKH HQYLURQPHQMAD QVJBRHLPRIGHMEBRYH ZKHQ WKH VWF
OR@IJWHUP EHFRPHV D KLJK YROXPH DQ LQFUHDVH LQ
JRYHUQPHQW ZLOO KDYH D YHU\ ODUJH HIIHFW RQ VWRFN

&RQYHUVHO\ IRU IDOOL[QJ WWRFRDR I ISQRIDAD ¥\WMBEOW\WVR| LQFUH
GLPLQLVKHY UDWKHU UDSLGO\X $WHW K H VYHOIRAOW\H VR K W R R VX DR
IURP RQH DGGLWLRQDO XQLW RGBROFOVHNUDW WH HLW EW BHDBY
TXDQWLW\ UHODWLEHLWR WRUDBRMBWRMHU WK$X/SEDUWLDO
8QIRUWXQDWHO\ WKH VLJQ Rl WKH ODWWHU GHUKYDWLYH
GLITHUHQW VLS$QN QIS SHKMW HIRUH WKHUH LV QR FOHDU VWD\
F (IILFLHQF\ RI 7D[DWLRQ PHDVXUHV

,Q WKLV FDVH ZH FYDUKLS R UPHPHWHWHY WKH HIILFLHQF)
FWLRQV LQ WKH LQWHUYDO EHWZHHQ DQG $JDLQ W
EHWZHHQ WK DR M KRHU RIS|W DRIBIO) VAXRFHN DQG UHVSHEW

$V PD\ EH VHHQ LIMW)DIXUBWVW JODQFH LW VHHPV UDV
LQFUHDVH LQ WKH HIFLEHPGQGN\ SRUD®HMWHWHDVH RQ WKH
SDUDPHWAKH LQWHUSUHWDWLRQ LV HDWHK HUW WVYQUFDHR K W DR D
ZLOO \LHOG D WRIZHPUROB@EDOXWDQWYV VWRFN ZKLFK LQ WX

ILUPYVY 7KHUHIRUH WKH PDUJLQDO XWLOLW\ RI DEDWHPH:
PDUJLQDO XWLOLW\ RI WD[DWLRQ PHDVXUHV LQFUHDVHYV

DOORFDWLRG BEDVUDPRIWBBUHDVH 7KH LPSDFW RI WKH HIILI
FLV QRW VR VRHURDYHORILWKWM HIILFLHQF\ LQ DEDWHPHQW

VLQFH WAKWMHOWRPOQMWRFN RI SROOXWDQWY YDULHV LQ WKH WLELC
SHUFHQW VHH )LJXUH 7TKHUHIRUH ZH FRQFOXGH HDVLO\
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F >

JLIXUH2SWLPDO DOOREGDWIRRIQ RD GIEIRDWNVQJI EHWZHHQ D G
A

F >
JLIXUH /RQJ WHUP VWRFN RI SRQOXWKBIQWRYHRQPHQW VSOL
RSWLPDOO\ EHWZHHQ DEDWHPHQW DQG WD[DWLRQ

3URSRVLWLRQ

7KH HIILFLHQF\ RI WD[DWLRQ PHDVXUHV VKRXOG KDYH VP
HIILFLHQF\ RI WKH DEDWHPHQW SURFHVV
1RZ WDNLQJ WKH YDULDWLRQ RI WKH FRVW IRU JRYHUQPH

ZLWK UHVSHFW WFUW\PN—I—WHULHFLN\Q]%E/@BI]IRQ_W LV HDVLO\ VHF

SX/SH ZKLFK PHDQV WKDW WKH FRVWV FDXVHG E\ RQH
WLPH LQFUHDVHFZLWK LQFUHDVLQJ
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&RQFOXVLRQV

,Q WKLV SDSHU ZH KDYH DQDO\]HG D GLIIHUHQWLDO JI
DQG WKH DXWKRULWLHV :H EHOLHYH WKDW WKH PRGHO L
LPSRUWDQW DVSHFWV RI WZKHO © RID\O %W OR @ WHEDWWH W 1D QYW DR
'LWK WKH DERYH JDPH PRGHO WKH JRYHUQPHQW RQ RQH K
SROOXWLRQ SUREOHP IURP WKH uVXSSO\f VLGH RU IURP W
JRYHUQPHQW KD@HFERVIDE® ZKKHWKHU WR GHFUHDVH WKH G|
DV SRVVLEOH RU WR GHFUHDVH WKH VXSSO\ RI SROOXWDQ
SROOXWLQJ ILUPV

2Q WKH SROOXWHUVY VLGH D PDMRU TXHSARLRYY DJDAN
VLQFH WKH SROOXWLQJ ILUPV DUH IDFHG ZLWK WKH KLJK
7XUQLQJ EDFN LQWR WKH JDPH WKH SURSRVHG PRGHO L\
VROXWLRQ SURFHVV OLNH WKH OLEHEQ DXDGUWDR LUEQ® FH
1DVK HTXLOLEULXP L H WKH VXEJDPH SHUIHFW LVVXH
H[SUHVVLRQV Rl ERWK VWUDWHJLHV LW LV HDV\ WR FRQFO.:

2QH PDMRU UHVXOW WDNHQ IURP WKH VOV B/W B LIQH R XLF\
PRUH WKHLU HIIRUW ZKHQ WKH VWRFN RI SROOXWDQWV LV
XS D KLJK VWRFN $QRWKHU ILQGLQJ LV WKDW WKH VDPH V
IXQFWLRQ UHJDUGLQJ WKHUSRID®K WDIQN YRWW B DIR HDRAH R WX
PRUH LPPLQHQW EHFRPHV WKH SROOXWLRQ SUREOHP DQG
UHVSHFW WR WKH VWRFN RI SROOXWDQWYV

ORUHRYHU ZLWK WKLV EHKDYLRU RQ EHKDOWR®Q®\KH D
WR WKW HIRRQVWHDG\ VWDWH D VWDWH ZKLFK LV LQGHSHQG
VWHDG\ VWDWH WKH SROOXWLQJ ILUPV VWUDLQ WKHLU H
SROOXWDQWY WKDW DUH ORVW 8 KHP $/@®HDW BN PIRQWR ZY Wi
WKDW IRU D IDUVLJKWHG JRYHUQPHQW LW LV PRUH SURILW
LQ DEDWHPHQW DQG WKH ORZHU LQZHDXDWKRQ FQUWHQRMX
UHPDUNDEOH WKLQFHVRWWHKHVIKIQKI LFDQFLHQF\ RI WKH L
XQGHUWDNHQ E\ WKH JRYHUQPHQW &RQYHUVHO\ WKH V
EHFRPHV Rl VHFRQG LPSRUWDQFH

5HJDUGLQJ WKH SHUVSHFWLYHV RQ WKH GHPDQG VLG
FRQFORRX®G EH WKDW LW LV UHFRPPHQGHG IRU D IDUVL
SUREOHP Rl SROOXWDQWYV IURP WKH GHPDQG VLGH DQG SX
ZHOO DV LQ WKH LPSURYHPHQW RI DEDWHPHQW
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SHIHUHQFHV
20VGHU * - 7 %DVDQDPLF ARRSHUDWLYH “F®HHRHRBUHVYV
IRQGRQ (QJODQG

'RFNQHU ( - -RUJHQVHQ 6 9DQ /RQJLLHUH@RWUEO IDPH
HFRQRPLFV DQG PDQRDPEHQW IJWFEERFHUVLW\ 3UHVV &D

(YDQJHOLQRV+DONRV * (,PSOHPHQWDWLRQ RI HQYLURQPH(
VIVWHPV VWDQGDUGYV LQPSRUWRQHW HD BHRXVDPQ@ mRD N |
(QYLURQPHQWDO $VVHVVPHQW 3ROLF\ DQG ODQDJHPHQYV

+DONRV * ( (YDQJHOLQRWHUPLQDQWY Rl HQYLURQPHQV
VIVWHPV VWDQGDUGY LPSOHPHQWDW LY § L GHY\L\G H QUFUHD \\WL
DQG WKH (QYLURQPHQW

+DONRV * ( (FRQRPLF SHUVSHFWLYHV RI WKHBQ@FLBUYDIVQY BL
<RUN

+DONRV * ( 6 XOSKXU DEDWHPHQW SROLF\ LPS@UADWLRQYV
SROLF\

+DONRV * ( 2SWLPDO DEDWHPHQW RI VXQ8KXURPLNYWDQVL
5HVRXUFH (FRQRPLFV

+DONRV * ( -RQHVORGHOLQJ WKH HIIHFW RI VRFLDO 1D
ELRGLYHUVLWFBORWHBWLFERQRPLFYV

+DONRYV 3DSDJHRUJLRERQWUROOLQJ SROOXWLQJ ILUPV 1
VWUDWHIE BDSHU 8QLYHUVLW\ XIOHWBBU ¥ HU PD Q\

6KLPRPXUD . 7KH )HHGEDFN (TXLOLEULD RI D 'LIIHUHQWL
"-RXURDF-RQRRQP P LLFER QW UR O
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(YDOXDWLQJ WHFKQRORJLFDO DGYDQFHYVY DQG W

HFRQRP\ DV WKHVGRLYYGHPDVRMHMBHDOL]DWLRQ
&KULVWRYV 7VLULPRNRYV
'HSDUWPHQW RI (FRQRPLFV 5HJLRQDO 'HYHORSPHQW 5F
(FRQRPLFV 6XVWDLQDEOH 'HYHORSPHQW 3DQWHLRQ 8
6FLHQFHYV $ULVWRW HOROXA\WEWHD VS *UHHFH
FK WVLULPRNRK A#HHMWIBRNRV#SDQWHLRQ JU
$EVWUDFW
8QGHUVWDQGLQJ WKH IDFWRUV WKDW GHWHUPLQH WKH OLQN
SDUDPRXXQMWDPSH IRU HFRQRPLF DQG HQYLURQPHQWDO SROLFLI
D VXEVWDQWLDO GHFRXSOLQJ RI HFRQRPLF JURZWK IURP QDWXL
WKH UHOHYDQW GULYLQJ IRUFHV 7KHLHM LEIL WKW M¥R QR PU NWAR
VHUYLFH VHFWRU HPHUJH DPRQJ WKH PRVW SURPLQHQW IDFWR
WKH HPSLULFDO HYDOXDWLRQ RI WKH LQIOXHQFH RI WKHVH IDF
86% (IILFLHQF\ LWBKXKGRBORJILFDO DGYDQFHV VHHPV WR GULYH W
$W WKH PLG RI WKH p V WKH VKLIW WRZDUGV WKH VHUYLFH Vi
GHFRXSOLQJ :H GLVFXVV WKH LPSOLFDWLRQV RXHVRIGYBXQ AHKG
HFRQRPLHVY DQG IRU WKH SURVSHFW\U QN GHYRRBBSHQJIXFRXIQWRE
JURZWK
.H\ZRUGYV '"HFRXSOLQJ HIIHFW GHPDWHULDOL]DWLRQ HQ
HIILFLHQF\ VHUYLFH VHFWRU

-(/ &RGHV & 4 4 4
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,QWURGXFWLRQ
KH SDVW WZR FHQWXULHV KDYH ZLWQHVVHG YHU\ SU
DQG FIOLFKDMQJH LQFUHDVLQJ FRQFHUQ DERXW ZKHWKHU W
FDSDEOH RI VXVWDLQLQJ VXFK XQSUHFHGHQWHG JURZWK
5HFHQW HPSLULFDO VWXGLHV LQGLFDWH D SOMICR@NLQ
DQG HFRQRPLF JURZWK %HKUHQV HW DO .UDXVPDQ
7KH GHFOLQLQJ DPRXQW RI QDWXUDO UHVRXUFHV XV
GHFRXSOLQJ HIIHFW DQG LV GHILQHG DM WROHU BHW QULHITDQLU
SURGXFH RQH XQLW RI *URVV URCPNHWRWALR UHR/GEKRWK *'® 5HVF
'RPHVWLF ODWHULDO &RQVXPSWLRQ *'3 DQG (QHUJ\ ,QWHE
UDWLR VXSSRUW WKH RSWLPLVWL EHHZP WD \& UR KB HNV VR
GHSHQGHQW RQ HQHUJ\ DQG PDWHULDO IORZV LQGLFDWL
&RUQLOOLH DQG )DQNKDXVHU BWHUQ +RZHYHU
FRQFOXGH WKDW WKH RSWLPLSAWPRRBVW K HVGR PBUWDUA DG | D
%LWKDV DQG .DOLPHULV JLRULWR 5SHFDOGH HW D
9DULRXV IDFWRUV FDQ FRQWULEXWH WR WKH GHPDWH
SDSHU DGYDQFHV LQ WHFKQRORJ\ DQWRERH G\ VWU XIERMHX V|
HPSLULFDOO\ HYDOXDWHG IRU WKH GHPDWHULDOL]DWLRQ
GHFRXSOLQJ 7HFKQRORJLFDO SURJUHVV DORQJ ZLWK WKH
VHFWRU PD\ UDLVH RSWLPRUF BE R¥WR XS WLKHIUDSFONHQQIWLD L
7KH SDSHU LV VWUXFWXUHG DV IROORZV 7KH QH[W VH
WKLV SDSHU DORQJ ZLWK WKH XWLOL]HG GDWD 6HFWLRQ
HPSLULFDO HW WH ALIW®IXHRIFH RI WKH GHPDWHULDOL]DWLRQ
HFRQRPLF JURZWK IURP UHVRXUFHV XVH )LQDOO\ VHFWLR
SUHVHQW VWXG\ DQG WUDFHV LPSOLFDWLRQV IRU WKH S
WHWVRXUFHV XVH IURP JURZWK

OHWKRGRORJ\ DQG 'DWD
,Q WKLV VWXG\ D PXOWLSOH VWUXFWXUDO FKDQJH Ol
HYDOXDWLRQ RI WKH LQIOXHQFH RI WKH WHFKQRORJLFD
HFRQRP\ WRZDUGV WHHKH LlGFHHPD WAHWR D ARQDWLRQ RI1 86 HFRQF
7KH UHJLPH EUHDNSRLQWY KDYH QRW EHHQ VSHF
HVWLPDWHG E\ XVLQJ WKH %DL DQG 3HUURQ WHFKQLT:

El, = a; + a,SERV, + a;EFF, +u, (1)

(w 659wDQEHWUHIHU WR (QHUJ\ ,QWHQVLW\ ([HUJ\ (IILFLHQF
6HFWRU WR FRXQWU\{8L*"3 DIWDH VIS WRWY WHHBR Q V.W.DIWH DQ G
FRHIILFLHQWY WR EH HVWLPDWHG

(QHUJ\ LQWHQVLW\ LV GHILQHG DV WKH 3ULPDU\ (QF
(QHUJ\ *'3 UHSUHVHQWLQHTWKHHGERWROSHRGXBIH RDH XQL
HIILFLHQF\ UHSUHWYVRIDWHWY W B BIGQILWDIO/ SNKH UDWLR RI 8VHIX
WR 3ULPDU\ ([HUJ\ H[SUHVVHG LQ SHUFHQWDJH 3ULPDU\ ([
LQ DQG LW LV HTXLYDOH®ODWH W R RXYDW CRO BFOHHH Q\HW K\D W F
([HUJMIILFLHQF\ PHDVXUH WKH HQHUJ\ TXDOLW\ LQ WHUP\
H[HUJ\ FRQWHQW RI SULPDU\ HQHUJ\ VRXUFHV LV FRQYHU
VLIQLILFDQW QXPEHU RI DXWKRUV KDYH DSSOLHGRB[HUJ\ F
IDFWRU EHVLGH FDSLWDO DQG ODERU LQ RUGHU WR HI[D
$\UHV HW DO :DUU  $\UHV 6HUUHQKR HW DO

.0 # /! "#1 o+ )1& . 0! 2 "
a) " 0 ! #
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7KH FRQWULEXWLRQ RI VHUYLFHV WR FRXNWW\Y D OXR WDGC
VHUYLFHV GLYLGHG E\ *'3 6HUYLFHV *'3 H[SUHVVHG LQ T
WKUHH VHUYLFHV VXEVHFWRUV )LQDQFH LQVXUDQFH UF
DQG UHWDLO WUDGH KRWHOVJIBQ®G QG VW PRXQIQAVDW LARID QV S

'DWD RQ 3ULPDU\ (QHUJ\ 3ULPDU\ DQG 8VHIXO ([HUJ\ D
7- DQG WKH\ KDYH EHHQ GHULYHG IURP ,QWHUQDMWLRQDO
BWHUFNH 'DWD RQ *'3 DQG WKH *URBHU 9DPOKWH BGKE HGSR H
FRQVWDQW 86 LQ PLOOLRQV DQG WKH\ EHHQ FROOH
'HYHORSPHQW &HQWUH DW 8QLYHUVLW)\ RI *URQLQJHQ 7LP

$QDO\WLV DQG (PSLULFDO 5HVXOWYV

(QHUJ\ FRQVXPSWLRQGSRROOPLERIURZWK

7TDEOH VXPPDUL]JHVY DQG FRPSDUHV FKDQJHV LQ SRS
ZLWK WKH WUHQGV LQ *'3 DQG *'3 SHU FDSLWD %HWZHHQ
JURZQ FRQVLVWHQF\ LQFUHDVLQJ E\ D JURDIZW KD UDDMWHH RR |

Q **3 SHU FDSLWD UHDFKHV LWV KLJKHVW SHDI
+RZHYHU IURP XS WR **3 SHU FDSLWD IROORZV I
GHSLFWHG LQ ILJXUH D GHFUHDVXFRG E\ WSKFREDRED O U
FULVLV RI 'XULQJ WKH SHULRG X Q8%H 5RISPOPL W DR/Q RKD \

IROORZLQJ D FRQVWDQW XSzZzDUG WUDMHFWRU\ ILJXUH L

7DEOHKDQJH 5DWHV IRU SRSXODWLRQ WIB3RGWPO® YD HYHUJQ WRQVXWS |
SHULRGV

7LPH &KDQJH 5DWHYV
BHULRG
3RS XOD|W ¥R **3 SHU| 3ULPDU\ (QBUILWPDU\N (QHUQHUJ
FDSLWD &RQVXPSW&RQVXPSWLRQWHQ|VLW\
FDSLWD
'XULQJ + 86$ KDV VLIJQLILFDQWO\ GHFUHDVHG WKH QHH

JURZWK 86 HFRQRP\ DFKLHYHG D VLJQLILF DLWV LI HIGXFFXWLR G
LQ ILJXUH WKRXJK ERWK WRWDO HQHUJ\ FRQVXPSWLRQ D
LQFUHDVHG VWHDGLO\ (QHUJ\ ,QWHQVLW)\ GHKIGMHD \DIG VEK
VDPH WLPH SHULRG WRWDO HQHUJP FROR/XPSHWLRQSDY® H.
PRGHUDWHO\ E\ DQG UHVSHFWLYHO\ ,W LV ZR
XQWLO *'3 SHU FDSLWD KDV EHHQ VHYHUHO\ LQFUHDVH
SHULRG HQHUJ\ FRQVXPSWLRQGLE\SHU FDLSN K BV KHH H PW WD\FL
UHVXOWHG LQ D UHGXFWLRQ 2Q WKH RWKHU KDQG IU
EHHQ PRGHUDWHO\ LQFUHDVHG E\ EXW WKLV LQFUL
VLIQLILFDQW GHFUHDVH BHU FDFEROQFAHSQLPDUNKHOHUJ\ FRQ
HQHUJ\ LQWHQVLW\ IROORZHG DQ LQWHQVH GHFUHPHQW RI
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JLIXUHQGHI[HG 7UHQGV IRU 3ULPDU\ (QHUJ\ &RQVXPSWLRQ SHU |
DQG (QHUJ\ ,QWHQVLW\ IRU

JLIXH $YHUDJH VKDUH RI 3ULPDU\ (QHUJ\ &RQVXPSWLRQ E\ XVHU VHFWHF

JLIXUH VKRZV WKH DYHUDJH VKDUH RI SULPDU\ HQF
GXULQJ HDFK GHFDGH VLQFH XQWLO $00 XVHU VHF
LQMHDVLQJ DYHUDJH VKDUHt VL QX & WLIKOH WEKHRHS G IF BIGHHH S W
IRU LQGXVWU\ VHFWRU ZKLFK LWV DYHUDJH GHFDGH VKDUF
WKH GHFDXGH DQ DYHUDJH VKDUH RI VIHQLILFROYGWO\ O
WKH GHFBRGH

6HFWRULDO FRPSRVLWLRQ RI 86 *'3

6LQFH 86 HFRQRP\ LV IROORZHG DQ H[SRQHQWLI
LOQWHUUXSWHG RQO\ E\ D VKDUSO\ UHFHVVLRQ LQGXFHG E\
*'3 LQFUHDVHG JUDGXDOO\ UHDFKLQJ D SHDN LQ
GHSLFWHG LQ ILJXUH VHUYLFH VHFWRU LV E\ IDU WKH PR
RQH RI WKH PDLQ GULYHUV RI WKH 86 HFRQRPLF JURZWK

.0 # /! " o#1 + )& . 0! 2 "
ay " 0 ! #
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FRRQVWDQWO\ LQFUHDVHG VLQFH DFFRXQWHG IRU PL
WKH YDOXH DGGHG RI LQGXVWU\ VHFWRU KDV PRGHUDWH:!
DFFRXQWLQJ IRU PLOOLRQ 86 LQ 7 K HV VU H WS RRJI K

UHPDLQHG UHODWLYHO\ FRQVWDQW RYHU WKH SHULRG

JLIXUH LOOXVWUDWHY WKH SHUFHQWDJH FRQWULEXYV
WKH WLPH SHULRHUYLFH VHFWRU KDV VXEVWDQWLDOO\ IOF
XQGHWVYWLIDWLRQ ,Q WKH VKDUH RI WKH VHUYLFH VHF
WKH RWKHU KDQG WKH VKDUH RI LQGXVWU\ VHFWRU WR 8¢
VLQFH DFFRXQWLQJ RQO\ IRU RI WKH W R RXOMDN KD G X
VHFWRU UHSUHVHQWHG RQO\ RI WKH 86 *'3 LQ

JLIXUM'3 DQG 9DOXH $GGHG RI 6HUYLFHV ,QGXVWU\ DQG $JULFXOWXUF

JLIXUHBHFWRUV SHUFHQWDJH FRQWULEXWLRQ WR 86 *'3 IRU
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JLIXUH VKRZV WKHH DRIHWDBK NRKRQRPLF VHFWRU WR ¢
GHFDGH VLQFH XQWLO 7KH DYHUDJH FRQWULEXWLTF
LQFUHDVLQJ FRQVWDQWO\ UHDFKLQJ DQ DYHUDBEHJKKDUH F
WKDQ WKH FRUUHMSRQGLIQY WKBIUBHFD@B® WKH FRQWUDU\
DYHUDJH FRQWULEXWLRQ RI LQGXVWU\ VHFWRU WR 86 *'3 |
WKURXJKRXW WKH ZKROH GHFDGHWKXHUD®@B UDKH ®KBDGEHR I
VHFWRU UBRMRUBHG D W(PXFK ORZHU WKDQ WKH UHVSHFWLYF

W LV ZRUWK PHQWLRQLQJ WKH ORZ DYHUDJH FRQ!
'3 WKURXJKRXW WKH \HDUV XU MQIHWDKH GHAD KDUH R |
VHMFRU WR 86 *'3 DFFRXQWLQJ RQO\ IRU ZKLOH WKH F
GHFDGH DPRXQWLQJ IRU

JLIXUMYHUDJH VKDUH RI HFRQRPLF VHFWRUV WR *'3 GXULQ

7HFKQRORJLFDO $GYDQFHV DQGFHERRRIPWSHSNOWY X FW X

JLIXUH LOOXVWUDWHY WKH H[HUJ\ HIILFLHQF\ WKH
HQHUJ\ LQWHQVLW\ LQGH[HG WUHQGYQRKM WKKQWP® SHULC
LOQWHQVLW)\ LQ 86% KDV EHHQ UHFRUG HAG \WKVWKH. ALEDQNW S
DQQXDO DYHUDJH UDWH GXULQJ WKH VDPH WLPH SHULRG

WKH WUHQG Rl HQHUJ\ LQWHQVLW\ ZDV DOPRVW |0O]
DQQXDO GHFUHDVH RI + RKDHYIHHY  WRW\D FRWX VK HIWRH &
ZLWK WKH HQHUJ\ LQWHQVLW\ WUHQG PROWR 2LRH D
H[HUJ\ HIILFLHQF\ DQG WKH VKDUH RI VHUYLFHV WR *'3 |

WKURXJKRXW WKH WLPIBLFHLRGW LO HQHUJ\ LQWHQVL

GHFUHDVHG E\ D UDWH RI DQQXDO GHFUHDVH RI

6LQFH XQWLO WKH PLG RI TV H[HUJ\ HIILFLHQF\ LV F

IDFWRU IRU WKH GHFOLQH RI 86 HQHUJ\ HQMWHQWLM F L HRD I

LQFUHDVHG E\ DQQXDO LQFUHDVH RI ZKLOH C
.0 # /! " #1 o+ )& . 0! 2 "

ay " 0 ! #
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FROQWULEXWLRQ RI VHUYLFHV WR *'3 DFFRXQWLQJ RQO\ IRL
WKH FRQWUDU\ VLQFH WKH PHEBVRWKDWVHXKQWILQHI1LF LN F\H|
DIIHFWHG HQHUJ\ LQWHQVLW\ DQG WKH VKDUH RI VHUYL
FROQWULEXWLRQV WR WKH GHFOLQH RI HQHUW KIH W KIDWH WR\
VHUYLFHVY WR *'3 DPRXQWD@QJDRHUDJIJH UDWNH RI ZKLOH L
SHULRG WKH UDWH RI H[HUJ\ HIILFLHQF\ DFFRXQWLQJ RQO

JLIXUHQGH[HG 7UHQGV IRU (IILFLHQF\ 6KQHHJIRI 6H!
L QWHQVLW\ IRU

7DEOH&KDQJH 5DW HMIHD @@ GBXYMH@O\ $YHUDJH 5DWHV IRU 6H!L
(IILFLHQF\ DQG (QHUJ\ ,QWHQVLW)\ IRU LQGLFDWLYH SHULR

<HDU &KDQJH 5DWHV $QQXDO $YHUDJH &KDQUH 5DWH\
6KDUH RINLFLHQF\(QHUJ\ 6KDUH RIIIL LA (QHU|J\
BHUYLFHV WR L OWHQVLWMUYLFHV LOWHQVLW\
*'3

I+

$ PXOWLSOH VWUXFWXUDO FKDQJH OLQHDRQUR U WH\H LBRWHR
WKDW LQIOXHQFH WKH GHPDWHULDOL]DWLRQ RI 86 HFRQRF
RI WKH HFRQRPLF VWUXFWXUH DQG WKH WHFKQRORJLFDO
GLDJQRVWLF WHVWYV XVHG IRHIVW RH WHHIF NV QL RD WWKGH RIRREH
LQ WDEOH ,Q WKH OLQHDU UHJUHVVLRQ PRGHO WKUHH
EUHDNSRLQWY GDWHV DUH DQG 7KHUHDIWHU L
WLPH VHULHV LY DRFHGURRHIILAMMMOQWY DUH PRVWO\ DOO VYV
SHUFHQW OHYHO 7KH FRHIILFLHQW Rl GHWHUPLQDWLRQ &
GHWHUPLQDWLRQ $GM 5 DFFRXQWHG IRU LOQGLFDWLQ

.0 # /! " o#1 + )& . 0! 2 "
ay " 0 ! #
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YDXH RI WAKMHW)LVWLFV LV JHUR LQ WKH PRGHO ZH UHMHFYV
FRHIILFLHQWY LQ WKH UHJUHVVLRQ DUH ]JHUR )LQDOO\
DXWRFRUUHODWLRQ KHWHURVFHGDVWLFLW\ DQGLWIKXWLQR
WKDW PRGHO SHUIRUP VWDWLVWLFDOO\ ZHOO

TDEOBHIJUHVVLRQ RXWSXW UHVXOWY DQG PRGHOYV GLDJQRVWLF WHVYV

7LPH 3HULRG FROQVWDQW 6(59 0)

5 $GM 5 ) VWDWLVWLF 'XUBLQW& RQ

L, $*1267,& 7(676

/0 > @ $5&+ > @ -% >@

IRWHV 7KH ILJXUHV LQ > @ DUH WKH SUREDELOLW\ YDWOKWHWVUHMHFW
GHQRWHY WKRGUEUHMXMMNKHOLKRRG OD[LPXP WHVW $5&+ WHVW LV X
KHWHURVFHGDVWLFLW\

6WDWLVWLFDO VLIJQLILFDQFH DW

'XULQJ WKH SHULRMKH PDLQ FRQWULEXWLQJ IDFWRU L
HQHUJ\ LQWHQVLW\ ZDV WHFKQRORJLFDO DGYDQFHV LQC
HIILFLHQF\ )RU WKH WLPHKIBHRIEREAFLHQW Rl H[HUJ\ HIILFL
QHUWLYH YDOXHPBD\LQJ WKDW LI H[HUJ\ HIILFLHQF\ LQFU
UHTXLUHG SURGXFLQJ RQH XQLW RI *'3 ZLOO EH GHFUHD\
SHULRG WKH YDOXH RI WKH UDWLR RI VHUYLFHV WR *
LQGLFDWLQJ WKDW HFRQRPLF UHVWUXFWXUH KDV QRW PD(
LOQOWHQVLW\ 'XULQJ WKHHUWHUIHRGLFLHQF\ VWLOO UHPDLQHC
RI WKH GHFOLQLQJ LQ HQHUJ\ LQWHQVEIWH GBXW XOAMKD Q OR
WKH FRUUHVSRQGLQJ YDOXH Rl WKM BKHL\RIBPH WLPH SHUL
RI WKH FRHIILFLHQW RI VHUYLFHV WR *'3 UDWLR 6(59 L
FRUUHVSRQGLQJ YDOXH RI WKH SHULRG

6LPLODKB\SHQLMRG WKH FRHIILFLHQW RI WKH VKDUH R
D QHIJDWLYH HVWLPDRRS$IG LYDIOWKDW LI VHUYLFHV WR *'3 UD
HQHUJ\ UHTXLUHG SURGXFLQJ RQH XQLW RAULDZWKH BHD B
WLPH SHULRG WKH HVWLPDWHG FRHIILFLHQW YDOXH RI |
LQGLFDWLQJ WKDW WHFKQRORJLFDO DGYDQFHV LQGXFHG E
DIITHFWHG WKH HQHUJ\ LQWHQV LUWHVWKIUMERH WKHLRBRQRP\ \
VHUYLFHV VWLOO UHPDLQHG WKH NH\ IDFWRU WR WKH GHI
FRHIILFLHQW YDZOKUORIGXULQJ WKH VDPH WR8H RYHHWPLHERBN V
H[HUJ\ HIILFLHQF\ KDG Q RYWH (HFIWAH G S/IRRK/H VHIQHHI FR HIITLFLH



(19(&21 1\
&RQFOXVLRQV

7KLV SDSHU DWWHPSWV WR HPSLULFDOO\ HVWLPDWF
GHFRXSOLQJ RI WKH 86 HFRQRPLF JURZWK IURP QDWXUL
WHFKQRORJLFD @ HXGE ED QFKIN LRSSXRYHPHQWY LQ H[HUJ\ HII
VHUYLFHV WR *'3 UDWLR DV D SUR[\ RI WKH VKLIW RI WKH
KDYH EHHQ FKRVHQ DV WKH PRVW SURPLQHQW IDFWRUV RI

SHVXOWVWXBRZ IURP XQWLO WKH PLG RI TvV. WKH F
GHPDWHULDOL]DWLRQ RI WKH 86 HFRQRP\ ZDV WHFKQRORJ
PLG RI TV XQWLO QRZ WKH GULYLQJ IRUFH RI WKH GHFR?

UWMRXUFHV XVH ZDV WKH UHVWUXFWXUH Rl WKH 86 HFRQRP\
WKH SRWHQWLDO IRU D PRUH HIILFLHQW XVH RI UHVRXUFF
DUH YHU\ OLPLWHG LQ WKH IXWXUH |RRPW KH) GMKH \R WK IHRIOK
WKHUH LV VXEVWDQWLDO VFRSH IRU D IXUWKHU GHFRXSOL
QDWXUDO UHVRXUFHV WKURXJK WKH HFRQRPLF UHVWUXFW
VHFWRU

7KHVH UHVXOWV DUH YRULQGQYWERXOLWMEHFENX QWULH
SURMHFWLRQV Rl WKH ,QWHUQDWLRQDO (QHUJ\ 2XWORRN
JURZQ DW D KLJKHU UDWH WKDQ WKH GHYHORSHG RQHV Wi
IXWXUH LQ RUGHUHWRUUNHGHMX®E& EHFRPLQJ JOREDOO\ '
FRQVHTXHQWO\ HPLWWLQJ FRXQWULHYV $V D UHVXOW GH
DQG HQYLURQPHQWDO SROLFLHV ZKLFK WKH\ ZLOO FRQW!
7KHVH SROLFLA¥OXIGRX@BSURYHPHQWY LQ HQHUJ\ HIILFLF
VWUXFWXUDO FKDQJHV HPSKDVL]LQJ LQ WKH JURZWK RI VH

SHIHUHQFHYV

$\UHV 58 7XUWRQ + &DVWHQ 7 (QHUJ\ HIILFLHQ
JURZWK (QHUS\ * S

%DL - 3HUURQ 3 (VWLPDWLQJ DQG 7HVWLQJ /LQHI
&KDQJHV (FRQRPHWBMHLFD Ss

%HKUHQV $ HW DO 7KH PDWHULDO EDVLV RI WKH JC

QDWXUDO UHVRXUBPEGHWKHLEWLPSOLFDWLRQV IRU VX
SROLFARIOYRILFDO (FRQRPHFV

%LWKDV . .DOLPHUHVWERPDWLQ3HWKH GHFRXSOLQJ HIIHI
WUDQVLWLRQ WR ZMWGVQD LOYHHV N FHRQHREPSE (QH U J\

&RUQLOOLH - )DQNKDXVHU 6 7KH HQHUJ\ LQWHQ\
(FRQRPLFV + SS

'H 6WHUFNH 6 "\QDPLFV RI (QHUJ\ 6\VWHPV D 8VHIX
SHSRUW 1R ,5,QWHUQDAWMRIQDXWH IRU $SSOLHG 6\WWHP
ID[HQEXUJ $XVWULD

(XURSHDQ (QYLURQPHQW $JHQF\ (($ 7KH (XURSHDQ +
$YDLOKBMOMSDWZHXUREBD® HX VRHWKHVLY UHSRUW
JLRULWR * &DQ ZH XVH WKH HQHUJ\ LOQWHQVLW\ LQGLFE
HFRQRPLHV" -RXUQDO RI &OHEQHU 3URGXFWLRQ SsS
-DFNVRQ BURVSHULW\ ZLWKRXW JUR Z®&D GHREFRPWPWHGRY D ILQL
.DOOLV * ,Q GHIHQFH Rl GHJURZWK (ERORJLFDO (FRC
.UDXVPDQQ ) HW DO *URZWK LQ JOREDO PDWHULDOV
WK FHQWXU\ (FRORJLFDO (FRQRPLFV SS
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SHFDOGH 0 OBDWRY -*RLQJ EH\RQG HQHWR\ XQWHLQMWLIN G
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BHUUHQKR $ & HW DO 'HFRPSRVLWLRQ RI XVHIXO Z
8QLRQFRXQWULHV IURP WR + (QHUJ\ SS
6FKDUW]JLN $ HW DO 7KH JOREDO PHWDEROLF WUDQ\

JOREDO PDWHU+DO FOREWO (QYLURQPHQWDO &KDQJH
6FKQHLGHU ) .DOOLWOIHU ODUWLQEJLVLY RU RSSRUWX
GHRBWK IRU VRFLDO HTXLW\ DQG HFRORJLFDO VXVWDL

LVVXH -RXUQDO RI &OHDQHW 3URGXFWLRQ SS
6WHUQ ' 7KH UROH RI HQHUJ\ LQ HFRQRPLF JURZWEK
RI 6FLHQFHV
7LPPHU 0 3 GH QULHV * - SCEVWOWWHMHYQV.RI 6WUXFWXUI
'"HYHORSLQJ &RXQWULHYV =~ ,Q - :HLVYV 0 7ULEH (G\

,QGXVWU\ DQG '"HYHOR SRXQWD H GIH
8 6 (QHUJ\ ,QIRUPDWLRQ®@,$GPLQLYVQWHHDWIRWLRQDO (QHUJ\
$YDLODE@WMWBW ZZZ HLD JRY IRUHFDVWV LHR SGI

9RXGRXULV 9 HW DO 7KH HFRQRPLF JUWRIZOWH HOKH P
V (QHUJ\ 3ROLFA SS
‘DUU % 6  $\UHV 5 8 (YLGHQFH RI FDXVDOLW\ EHW:

HQHUJ\ FRQVXPSWLRQ DQG HFR@SPLE JURZWK (QHUJ\
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u 1.3 .

$ODQQH . DQG 6DDUL $ 'LVWULEXWHG HQHUJ\ JHQH
5HQHZDE® NXVWDLQDEOH HQHUJ\ UHYLHZV

%HEELQJWRQ - 6XVWDLQDEOH GHYHORSPHQW $ UHY
EXVLQHVV DQG DFFRKERKIQQNLQUWRUBRR X UH

%RVVHO + $VVHVVLQID YQDELOLWADIA G \WEW BB R D FK

GHULYLQJ FRPSUHKHQVLY®KRQWQOLFDWERRR VHFWORJ\
KWWS ZZZ FRQVHFRO RUJ YRO LVV DUW

%UXQGWODQG 2*X¥ &RPPRQ )XWGU&RPRIWVLRQ RQ (QYLURC
'HYHORSPHRWG 8QLYHUVLW\ 3UHVV 2[IRUG

&RUQHVFX 9 DQG $GDP 5 &RQVLGHUDWLRQV UHJDL
WKH DQDO\WLV DQG DVVHVVPHQW RI VXVAWREGBEOH
(FRQRPIFY )LQDQFH

'DOH $ DQG 1HZPDQ [/ 6XVWDLQDEOH GHYHORSP
,QWHUQDWLRQDO -RXUQDO RI 6XVWDLQDELOLW\ LQ +LJK

'"HIHUW 3 /H WDX[ GH IXQFWLRQ W RHK ULSAWKLLTHKUIHV GLXV H
7RXULVP® 6HULH

(NLQV 3 )JRONH & 'H *URRW 5 , G HQARIORUQ F CFQJ L
(FRQRPLFV+

(OOLDVRQ ¢ -RQHV 5 - % 1DEKVEBQJIDHOKR V)H Q7 HQUHIVQ 9H
+  %|WWFKHU . +DDVWUXS 3 DQG /H %DV &
UHGHILQLWLRQ RI ,QWHUPHGLDWH /HVV )DYRXUHG ¢
(QYLURQPHQWDO 3ROLF\ DQG 6FLHQFH

(XURVWDW PRQLWRULQJ UHSRUW ROHWGEGH Y (80 R EFMWPWQ V
BWDWLVWLFDO %RRNV (XURSHDQ &RPPLVVLRQ

JLJJH ) +DKQ 7 B6FKDOWHJJHU 6 DQG :DJQHU 0
VFRUHHADQNE QJ VXVWDLQDELOLW)\ PDQ®XVR QO WY WRN B X W
DQG WKH HQWLURQP

*LEVRQ 5 %H\RQG WKH SLOODUV 6XVWDLQDELOLW\ I
RI VRFLDO HFRQRPLF DQG HFRORJLFDO FRQVLGHUDW
-RXUQDO RI (QYLURQPHQWDO $VVHVVPHQW 3ROLF\ DQG

+DMHU 0 $7KH 3ROLWLFV RI HQYLURQPHQWDO GLVFRXUVH
WKH SROLF&ODER®WGRQ 3UHVV 2[IRUG

+DUWZLFN - 0 DQG 20HZIKOHUYFRQRPLFV Rl 1DWXUDO 5H
$GGLVHRVOH\ 1HZ <RU

ILYHVH\ 6 7KH GLVFRXUVH Rl WKH PLGGOH JURXQG
GHYHORGPODRIHPHQW &RPPXQLFDWLRQ 4XDUWHUO\

OLOQH 0 - 7UHJLGJD + DQGDOQWRQW& PDJLF ODQWHU
=HDOBQELQHVV &RXQFLO IRU 6XVWDLQDEOH 'HYHORSPF
/LQH 5HSBRURMEIHGLQ 3D RISV LRQWHUGLVFLSOLQDU\ 5HVH
&RQIHUHQFH 6 LXIDSRUH

ORJ 6WUXJJOLQJ ZBWIRBSDWDWE@EE LNLVRU (YDOXD
6XVWDLQDEOH '"HYH QR B PIGQW YHIRISUDHPY W

ORZIRUWK 0 DQG OX@®WULVP DQG 6XVWDLQDELOLW\ 1HZ
ZRUBRXWOHGJH /RQGRQ

2K . -HRQJ < /HH ' J/HH : DQGWHKBRLQLQJ GHYHORSP
XVLQJ WKH 8S8UEDQ &DUU\LQJ &DSDFQ@N FHSWHH \DORH QW
SODQQLQJ
.0 # " _#1 + )1& . 0! 2 "

ay " 0 ! #
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3RSH - $QQDQGDOH 6DXQBHWDWXYLVRQ &RQFHSWXDOLVL
DVVHVVY®MDWRQPISQWW BYVHVVPHQW 5HYLHZ
5XEHQ 5 .XLSHU 0+ DQG 3HQGHU - BHDUFKLQJ GF

IDYRXUHGHMWKHDMODQGY -RXUQDO RI $JULFXOWXUDO BFLHQ

6FKXEHUW $ DQG /DQJ DWXUH DIWHIUPDWMHU RI WKH %UXQG
&RPPRQ )XWXUH" $ VFLHQWRPHWULF VWXG\ EDVHG RQ FL
MRXU@IXQYRQPHQWDO '"HYHORSPHQW DQG 6XVWDLQDELOLW

BQHGGRQ & +RZDUWK 5 % DQG MWDIRDEGH5HWYHORSPIBRW
%UXQGWODRRRBORRUPIO (FRQRPLFV

7LHWHQEHUJ (QYLURQPHQWDO DQG 1DW XU DD USHIUR XBRRHO L(C
3XEOLVKHUV 1HZ <RUN

7VLDUDV 6 DQG $QGUHRSRXORX HQW SHEXSWBWQFPH®H @ HDY
DUHD RI *R¥XHWEGHEO RI (QYLURQPHQWDO 3URWHFWLRQ DQG (I

7VLDUDV 6 $VVHVVLQJ WKH HQYLURQPHQWDO LPSDFW RI P
(ODWRFKRUL VNL FH®WUH *VRFFHGLAIV RI WKH WK ,QV
&RQIHUHQFH RQ ,QIRUPDWLRQ DQG &RPPXQLFDWLRQ 7HFI
(QYLURQMH®WD *UHBRBWHPEHU SS

7XUQHU 5 . 6XVWDLQDELOLW\ 3ULQFIC @GNV VWL SEOHF
HQYLURQPHQWDO HFRQRPLFV DQG PDQD3%HOIKDWHGQURQIFY
IRQGRQ

81(&( (XURVWDW 2(&' JUDPHZRUN DQG VXJJHVWHG LQGL
GHYHORSPHQW -RLQW 7DVN )RUFH RBQ@MDVXULQJ VXVWDL

8QLWHG 1DWLRQV &RPPLVVLRQ RQ 6XVO\ELIFQMEROH 'RY HOXR SV
'HYHORSPHQW )UDPHZRUNSDQ® HWEWBRPRGRQRJILHNZ <RUN

8QLWHG 1DWLRQV &RQIHUHQFH RQ TRN LBLRQEXRPUVERA GLRYHOFR
'HFAODMWLRQ 5HSRUW RI WKH 8QLWHG 1DWLRQV &RQIHUHQF

5LR GH -DQHXQR $ &21) 9RO ,
9DQ &DXZHQEHUJK 1 %LDOD . %LHOGHUV & %URXFNDHU
+HUP\ 0 ODWKWMWs ( 5MXKMQGHUV - 6DXYHQLHU ; O9DOF

9DQ GHU YHNHQ 0 :DXWHUV «6$)@®GKEHHWHEKLFEDO IUDPH.
DVVHVVLQJ WKH VXVWDLQDELGESU LFEIXDNXUFXOWRYDON F
(QYLURQPHQW

9LVYDOGLV 9 $LQKRD * DQG 5DOIV 3 BHOHFWLQJ LG
RI VPDOO WRZQV 7KH FDVH BURBIELHE R PIQWFLS BBLLNWQF

9RJW . $ /DUVRQ % & *RUGRQ Q]JRUHYRIW)RUHVWQG
&HUWLILFDWLRQ 5RRWV &KDGOHWYVHWURIGQHWMR & |18V V

YRQ :LAHKQ 6 6XVWDLQ D LM IHW D D@ DDA UR © XROUNSKIQHNY FIGS D
FRQFHSWV WR FORVH WKH JDS BHWKXEWERVKUWERHPVDQG
(QYLURQPHQW
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(QYLUR Q FOHD@\I D9SN \DWHL B\ (V
X Q GW KRHR Q WRH)[MD D Q& UD DL V

1ILNRODRX ( ,RONOM)O\D ORQWEL DYOIQIRY .RQVWDQWLQRYV
%XVLQHVV (FRQRPLFV DQG (QYLURQPHQWDO 7HFKQRORJ\
(QJLQHHULQJ 'HPRFULWXV 8QLYHUVLW\ RI 7KU
'HSDUWPHQW RI (QYLURQPHQWDO 6WXGLHV 8QLYH
LOQLNRO#HQR GEXWME KHQ YNBXWKADBIJHDQ JU
$EVWUDFW
7KLV SDSHU [HWYD/OX\DRWHWHVRPH SULRU NH\ UHVHDUFK TXI
PDQDJHPHQW V\VWHPWDWX&M DLWKLQ WKH SUHVHQW ILQC
VWUXFWXUH IRFXVHV RQ ILYH FRUH LQWHUUHODWHG ERGL}
HQYLURQPHQWDO DVSHFWV HQYLURQPHQWDO SHUIRUPDQF
DVVLMWDI}H ILQGLQJV LQGLFDWH WKDW HYHQ WKRXJK WKH
WKH SUHVHQW ZRUVHQ HFRQRPLF FRQGLWLRQ PLJKW SRV\
DWWLWXGH DERXW (06V DGRSWLRQ QHYHUWKH®@DV FXUU
FRXQWHUEDODQFH UROH LQ PDLQWDLQLQJ D VHQVLEOH OH

.H\ZRUGYV .62 60(VHQYLURQPHQWDO UHJXODWLRQ\
VXVWDGEBBHEORSPHQW
-(/ &R GHYV o * 0
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 QWURGXFWLRQ

6PDOO DQGVPHIGELXPWHUSULVHY 60(V PDNH XS WKH |
FRPPXQLW\ ZRUOGZLGH +LOODU\ REVHUYHG\WRDW RY
WKH ZRUOG FRQVLVWV RI 60(V DQG WKH\ DUH UHVSRQVLEO
SROOXWLRQ 7R IDFH VXFK SUREOHPV PDQ\ JRYHUQPHQW\
SROLFLHV WR HVWDEOLVK D FRQVLVWR @&XW\YAMW/P FRIPB KD
WRZDUGW XD RLWK QDWXUDO HQYLURQPHQW 6RPH UHSUHVH
SROLF\ DUH FRPPDQG DQG FRIDMIGROR®OROLHANVHD Q ® DIRNHW Q
SROLFLHVHWVROH PIH. N RHOD R X

7KLV SDSHU W[IDFPL QWR \RHPH RI NH\ UHVHDUFK IDFHWV D
(06V VWXGLHV XQGHU WKH KDUVK ILQDQFLDO FULVLV 7KUR
DQDO\VLV RI IRUHJRLQJ WRSLFV LV FRQGXFWHGE LTKIP VDP.
UHVW Rl WKH SDSHU LV FODVVLILHG LQWR IRXU VHFWLRQV
DFFRUGLQJ WR WKH SUHVHQW XQGHUOLQH UHVHDUFK WRS
GULYLQJ IRUFHV ZK\ (06V SUDFWLRKYNDIFG DRSWFRRH\KR Z
DQG EDUULHUV FRVWV DQG EHQHILWY VWDNHKROGHUVT
WKLUG VHFWLRQ DQDO\]JHV WKH FDVH VWXG\ PHWKRGRORJ
VIVWHP VDPSOH VHOHFYWHRRS PRHGWS URWMRIFRRXQW\WBK VHFWLRQ
ZKLOH ILQDO VHFWLRQ LQFOXGHV WKH FRQFOXVLRQV DQG

ILWHUDWXUH 5HYLHZ

$ JUHDW ERG\ RI OLWHUDWXUH RI FRUSRUDWH HQYI
HPSKDVL]HG RQ WRSLFV SHESWBM BO (V=REEQ06V (06 LV
FODVVLFDO PDQDJHPHQW WRRO WKDW YROXQWDULO\ DGR
YDULRXV HFRQRPLF DQG HQYLIUIRY MHYWDW LRKD ®QRBIRN W
(06V DUH ,62 DQG (P$®HFHBQWDWLRQ DOVR UHTXLUHYV
VHTXHQWLDO VWHSV VXFK DV WKH SUHSDUDWLRQ RI HQYI
RSHUDWLRQ WKH DXGLWLQJ DQG FRUUHFWLYHHBIFWORQV

7KH ILUVW UHVWJWHQWR P RGLHY ZDV WKH H[SORUDWL
MXVWLI\ WKH HQGHDYRUV RI 60(V WR DGRSW YROXQWDULC
XVXDOO\ GLVFXVVHG FRXOG EH JURXSHGQHQX®EZWR HG @HUD &
UHIJXOBPWEWLLYHYV 7KH IRUPHU3:FBWRDQG\ FR® FIRMIIYGR D~ &
SPDURBWHG  LO¥WUXPHQWY WKDW DUH LQVWLWXWHG E\ Wt
RU LQGLUHFWO\ SUHVVXUH 60(V WR SDUWLFLSDWH LQ IRUP
HW DO 7KH ODWWHU FDWHJRU\ FRQVWUXHV WKH YROXQW|
UHVXOW RI SRWHQWLDO ILQDQFLDO HDUQLQJV RU HWKLF
UHVRXUF HHW OO0 HWD G HYQ B O

5HIJDUG OMWY RWKMHIXODWHG RULJLQ RI GULYHUV WKI
GHFLVLRQ RI 60(V WR DGRSW D UDQJH RI DOWHUQDWLYH F
UHVSRQG RI VXFK LVVXH LQLWLDOO\ SUHVXSSRVHV D FOHLE
HQYRQPHQWDO PDQDJH P H@WD®U D FORIQAVHME B®D OGHMILQHG
HQYLURQPHQWDO PDQPWHPH®MWFEQDFXYH¥HSRIMFLHY DQG S
WKDW DUH VSHFLILFDOO\ DLPHG DW PRQLWBDWQR QWY R F R\Q
QDWXUDO HQWBLURQPHRWH IXUWKHU FDWHJRULHV RI HQYL
SUDFWLFHV FRXOG PDNH PRUH FRPSUHKHOQVtRWHVWEHOFR Q
EDVHG HPISKR®DY ZDWHU PDQDJHPHQW RIDPKWOWLDAHSHEAY A
IRUPDO RU LQIRUPDO IRUP 6KDSHU

.0 # /! " o#1 + )& . 0! 2 "
ay " 0 ! #
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7KH VXFFHVVIXO LPSOHPHQWDWLRQ RI HQYLURQPHQW
WHVWHG WKURXJK SHUIRUPDQFH PHDVXUHPHQWYV IRU D |
VFKRODUV FODVVLIDHMIYAHMNR FRAOWD OZBUWHZDWHU WUHDW
VROLG ZDVWH PDQDJHPHQW FKHPLFDO DXGLWLQJ DLU H
SUHYHQWLRQ DQG VSLOO SUHYHQWLRQ 5RQGLQHOOL DQG

+RZHYHU 60(V LQ WKHLU BUIRUVWOWR ISR WD FR G XHLW K |
FKDOOHQJHV +LOODU\ 5HYHOO DQG 5XWKHUIRRUG
VKRZHG WKDW VRPH FUXFLDO EDUULHUV IRU 60(V WR DGRS
DQG WKH ODFN RR @ XHQMDH®D W HLYQHG KXPDQ UHVRXWFHYV
DO VXSSRUWHG WKDW WKH LPSOHPHQWDWLRQ RI ,62
H[SHFWHG WR RIIHU YDULRXV EHQHILWY WR 60(V VXFK DV
FXWWLQJ WRGFBIFEHSKLQ PDUNHW

)LQDOO\ DQ LPSRUWDQW SDUW Rl OLWHUDWXUH H[DPL
WKH HIIRUWV Rl 60(V WR SURWHFW WKH QDWXUDO HQYLUR
DQG 9HUVWHHJIH IRFXVHG/ F@® & D2V DIRAD G (X WLIQR H DWR |
HQYLURQPHQWDO LPSDFWV 6LPLODUO\ &OHPHQW DQG +DQ
ILQDQFLDO DVVLVWDQFH DUH RIIHUHG E\ (XURSHDQ JRYF
HQYLURQPHQWDO PDQDJHPHQW SUDFWLFHYV

OHWKRGQ® WD
5HVHDUFK TXHVWLRQV

7KH UHVHDUFK VWUXFWXUH LV LOOXVWUDWHG LQ WKH )LJ

\

)LQDQFLDW\P...QH %DUULHUV DI | (QYLURQPHQWDd 3HUIRUPDC

.62
,PSOHPHQWTTLRQ

(QYLURQ 3XEOLF $X
ODQDIJHPHQW JUDFWLFHV $VVLVWDQFH

JLXUH5HVHDUFK VWUXFWXUH

ORUDO FRPPIRWPH

6RPH LPSRUWDQW DQG LQWHUUHODWHG TXHVWLRQV VWEFE
DLPLQJ WR HE DG GWKHWVYVSDSHU DUH DV IROORZV

D:KDW DUH WKH GULYHUV WKDW SOD\ D FULWLFDO UROH RQ 60¢(
FXUUHQW WLJKW FRQWH[W RI ILQDQFLDO FULVLV"

E:KDW DUH WKH SUDFWLFHY DQG HQYLURQPHQW DK B VFSHFRIWH\Q W
WLIKW FRQWH[W RI ILQDQFLDO FULVLV"

F:KDW LV WKH OHYHO RI HQYLURQPHQWDO SHUIRUPDQFH RI 6
ILQDQFLDO FULVLV™"

G:KDW DUH WKH EDUULHUV DQG FKDOOHQJHV RI 60(V IURP PDL
FRQWHIWQDQFLDO FULVLV"
H$UH WKHUH SXEOLF DXWKRULWLHY WRROV HVVHQWLDO IRU HQI
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OHWKRGRORJ\

7KLV UHVHDUFK EDVHG RQ WKH FDVH VWXG\ UHVHD
DSSURSULDWH IRU WHVWLQJ UHWWDLBBI® DVHHWMRQRW VSDQ &
WKHRWLQ (LVHQKDUGW DQG *UDHEQHU

SURWRFRO GHYHORSPHQW

7KH SURWRFRO LQFOXGHVY TXHVWLRQV WKDW DUH FO
H[SORUHV D UDQJH RI NH\ G LFUXFL DVOK DWOFRR RQG6 SO/F\ C
PDLQWDLQLQJ ,62 7KH VHFRQG VHFWLRQ HPEUDFH
PDQDJHPHQW SUDFWLFHV LQ WKH FRQWH[W RI ,62 ,Q V
60(V] HQYLURQPHQWDO SHUIRKPDYPAHKEB UBIHM FDP IRQ HHGQ M ¥ J \
DPRXQW RI UHF\FOH SDSHU WKH DPRXQW Rl ZDVWHZDWHU
ZKLFK KDYH EHHQ KDSSHQ LQ WKH SDVW 7KH IRXUWK VHF
FKDOOHQJHV RI 60(V WR RQGOW DLW URQW HFRQRPLF FULVI
TXHVWLRQV DUH ZKHWKHU WKH LPSURYHPHQW RI VWDII] V

DUH JRRG UHDVRQV WR PDLQWDLQ LW 7KH ILQDO VHFYV
LV QHFHVVDWWIR P BOQWDLQ ,62

&RGLQJ 6\WWHP
'DWD DQDO\VLV ZDV EDVHG RQ WKH FRGLQJ V\VWHP VW
7KLV VI\VWHP LV D ULJRURXV ZD\ WR DVVHVV GDWD DZC
KLJK DPRXQW RI| GDWIDVW®&DWRPVWEB®DVH VWXG\ UHVHDUFI

7TDEOHHVFULSWLRQ RI 6\PEROV

6\PERO ' HVFULSWLRQ
< <HV WKLV IDFWRU DUH LPSRUWDQW
1 1R WKLV IDFWRU DUH QRW LPSRUWDQW
/ /ILPLWHG LPSRUWDQW RI WKLV IDFWRU

'‘DWD FROOHFWLRQ
7KH SURWRFRO 2DV VEGKNWRIERPWQOBIHUVY DQG WKH UHVS
IRU HQYLURQPHQWDO LVVXHVY 7KH VDPSOH FRQWDLQV HLJ
ORFDWHG LQ 1RUWKHUQ *UHHFH DQG RSHUDWH LQ YDULRX\

7TDEOH DOVR VKRZV WIKHHAMSRULIFWHUVUNY.VWLRY WKH VDPSOH
ZRPHQ 7KH DJH RI UHVSRQGHQWY UDQJHV IURP WR \HLC

7DEOBJH Rl UHVSRQGHQWYV
$JH 5HVSRQGHQWYV

7RWDO
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(PSLUIBAD/KXOWYV
TDEOHOOXVWUDWHY WKH VLIJQLILFDQFH IRU YDULRXV GUL

7TDEOHJLYLQJ IRUFHV IRU PDLQWDLQLQJ (06V
4 XHVWLRQV 7KH DQVZHUV RI UHVSRQGHQWYV

RPRRPRPRPPRRT
PR ~AAAPRT
~Fr~rRrPrPr
~Fr ~F AR
~Fr~AAART
PR ~AAAPRT
ARPRPRPRART
~FFRPAAANANT

$SSHQGLYSSHQGL[ %

J)LQGLQJV VKRZ WKDW WKH PDMRULW\ Rl VDPSOHG ILUPV ¥
VWDNHKROGHUV H J FRQVXPHUV DQG JRWHUYQPHDW HIRTK
UHVSRQGHQWY VXSSRUWHG WKDW HQYLURQPHQWDO UHJXO
IRU PDLQWDLQLQJ (06V 6XSSOLHUVY SUHVVXUH FRUSRUD
FRXOG EH DOVR JRRG LQFHQWLY® VLIRRN FRRRHV VO RS BE GO HLM
LQFHQWLYH WKH HPSOR\HHVY DWWUDFWLQJ IRU PDLQWDLQL

7DEOH LQGLFDWHY HQYLURQPHQWDO PDQDJHPHQW SUDI
PDLQWDLQ XQGHU WKH HPHUJLQJ HFRQR®PLE EDVYWIH WKXEXF

UHXVH RI PDWHULDOV ZDWHU XVH VDYLQJVY DLU SROOXW]
HPSOR\HHYV

7TDEOHQYLURQPHQWDO PDQDJHPHQW SUDFWLFHYV LPSOHPHDC

4 XHVWLRQV 7KH DQVZHUV RI UHVSRQGHQWYV
) ) ) ) ) ) ) )
/ < < / / 1 / /
< < < / / 1 < /
< < < / < / < <
1 < < / 1 < 1 /
/ / < / 1 < 1
< < < < < < < <

$SSHQG LYSSHQGL[ %

0DQ\ RI WKH UHVSRQGHQWY WHQG WR PDLQWDLQ HQHUJ
ORZ HQHUJ\ OLJKW ODEV FRXOG EH D JRRG VWUDWHJI\ 2Q
LPSRUWDQW HRHQWWK B\ IKRM\OMHUYDWLRQ ZKLOH WKUHH UHVS
IUDPHV WR NHHS KHDWLQJ DQG FRROL @R QUAKHR @\L PZ WARK
LQYHUWHU WHFKQRORJ\ OHWDOOLF FRQVWUXFWLRQ ILUP
IURPQUADEOH HQHUJ\ VRXUFHV 6RPH VLPSO\ DQG ORZ FRV
IRU FROOHFWLQJ GLITHUHQW W\SHV RI PDWHULDOV VXFK D
DLPV PDLQWDLQ WKH FXUUHQW VWUILVGHDE 8URUMHENGQ W IRQ:
GUDIWV ZKLOH IXUQLWXUH LQGXVWU\ VHHNV IRU ZD\V W
SURGXFLQJ KHDW HQHUJ\ 7KH PDMRULW)\ RI UHVSRQGHQW\

SDUWV UHF\FOLQJ )LQDOO\ SODRWRBWLEBBR KDYHPDYNMHIMDE
QHZ SURGXFWYV
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7TDEOH LOOXVWUDWHY D UDQJH RI HQYLURQPHQWDO SHUIF

7DEOHQYLUR Q8 HQM D ODDFHV

AXHVWLRQV 7KH DQVZHUV RI UHVSRQGHQWYV
) ) ) ) ) ) ) )
1 < < / 1 1
/ / / < / / <
1 1 1 1 < 1 1
1 1 1 1 1 1 1 1

$SSHQG LYSSHQGL[ %

2Q0\ WZR UHVSRQGHQWY KDYH SURYLGHG VSHFLILF LQ
OHWDOOLF ILUP DQG ZLQGRZ IUDPH ILUP DFKLHYHG FRUL
VDLQJYV RQ DQ DQQXDO EDVLV ZKLOH WKH\ SODQ WR LPSUF
IDFW WKDW IXUQLWXUH DQG DEUDVLYH ILUPV UHIHUUHG

FRUUHVSRQGLQJO\ DQG QHYHUWKHOHW\ W KIHO PRV BIV
FULWLFDO UROH LQ PDLQWDLQLQJ FXUUHQW HQHUJ\ FRQ
SUDFWLFHV ZLQGRZ IUDPH ILUP KDV DFKLHYHG UHF\F(

UHF\FOLQJ
7DEOH VKRZV EDUULHUV DQG FKDP@®HI) IWKHRHHRRQWR
HQYLURQPHQW WKDW VKDSHG LQ WKH FRQWH[W RI HFRQRP!

7TDEOBKDOOHQJHY DQG EDUULHUV IURP (06V DGRSWLRQ

4 XHVWLRQV 7KH DQVZHUV RI UHVSRQGHQWYV
) ) ) ) ) ) )
&KDOOHQJHV
< < < < < < < <
/ < < < / / /
< < < < < < 1 1
/ < / / / < 1 1
< < < < < < < <
< < < < < < < <
< < < < < < < <
1 / < / < < < /
1 1 1 1 1 / 1 1
%DUULHUV
< < < < / / < <
1 1 1 1 / 1 1 1
< < < < < 1 1 <
1 / 1 1 1 1 1 1
1 1 / / / 1 1 1
1 1 1 1 1 1 1

$SSHQGLYSSHQGL[ %

5HVSRQGHQWY GHFODUHG LPSURYHPHQWY LQ WKH KHE
7KUHH RlI UHVSRQGHQWY KDYH FRVW VDYLQJV IURP HQHUJ
RWKHUV VXSSRUWHG WKDWH@XIH RGPOHDIW. R Q VKD S DEHWR & W
ILQDQFLDO SHUIRUPDQFH LV QRW FOHDU +RZHYHU VRPH F
RI UHFHQW HQYLURQPHQWDO PDQDJHPHQW SURJUDPV SUDF
VHYHU HFRQRPLF FULRIL WY HMBHRFRQMGVH QDY REVHUYHG D SURJU
WKHLU HPSOR\HHV ZKLOH WZR GLG QRW LGHQWLI\ DQ\ LPS

.0 # /! " o#1 + )& . 0! 2 "
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)LQDOO\ UHVSRQGHQWY FRQVLGHUHG WKH OHYHO RI L

.62 LQ WKH PLGVW IRMLMFRLEIRPIEFH DQ LPSRUWDQW EDL
UHVSRQGHQWY FRQVLGHUHG WKDW EXUHDXFUDF\ ZRXOG D
.62 ,Q FRQWUDU\ IXUQLWXUH ILUP DQG HQYLURQP

EXUHDXFUDF\ DV GR® WQRUERDMRQUWN DODQLQJ ,62
7DEOH VKRZV W\SHV Rl H{(WHUQDO DVVLVWDQW WKDW
PDLQWDLQ H[LVWLQJ HQYLURQPHQWDO SUDFWLFHYV

TDEOBXEONVNNLVWDQW

4XHVWLHQV 7KH DQVZHUV RI UHVSRQGHQWYV
) ) ) ) ) ) ) )
1 < < < < < < <
< < < < < 1 < <
< < / / / < < <
< < < < < < / <

$SSHQG LYSSHQGL[ %

7KH YDVW PDMRULW\ RI UHVSRQGHQWY FRQVLGHUHG W
VXSSRUWLQJ SUHVHQW HQYLURQPHBRIOUBUDFMLFGRZL Q) D
VWDWHG WKDW VXEVLGLHV DUH. QR WWS\O B Q B LEURIQPLHPWDWR &

&RQFOXVLRQV

7KLV SDSHU DLPV WR FRQWULEXWH WR FXUUHQW OLW
UHVHDUFK TXHVWLRQVRRPARWIRUDPWRHDHIEFPHQW OLWHUDW
HFRQRPLF FULVLV ,QGHHG ILQGLQJV VKRZ IRU WKH ILUVW
GULYLQJ IRUFH LV WKH HQYLURQPHQWDO OHJLVODWLRQV \
LQ RUGHWWRLPD(06V 7KLV LV LQ OLQH ZLWK WKH ILQGLQ.
WKDW LQGLFDWH D SRVLWLYH UHODWLRQVKLS EHWZHHQ
GHFLVLRQV WR LPSOHPHQW HQY L URRUPSDQW 3 Q RPVD KQHDW HFRJH. @A
IDFWRU WKDW LQIOXHQFHV 60(V WR PDLQWDLQ HQYLURQP
LPSURYHPHQW RI WKHLU LPDJH DQG WKH SURJUHVV RI W
&RUUHVSRQGLQJ ILEBWRXKERKDAMURP ZRUN W KNWLR@G LF |
LQ WKH FRPPXQLFDWLRQ SURFHVV RI ILUPV ZLWK ORFDO
VWLPXOXV IRU 60(V WR DGRSW HQYLURQPHQWDO PDQDJHPF

SHIHUHQFHYV

%LRQGL 9 )UH\ 0O DQG ,UDUOGR ) (QYLURQPHQWDC
*UHHQHU ODQDJHPHQW ,QWHUQDWLRQDO
&KDQ<. DQG IL ; $ VWXG\ Rl WKH LPSOHPHQWDWLRQ RI ,

PDQDJHPHQW V\WWHPV -RRUORQJ RRQOYLURQPHQWDO :
ODQDJHPHQW

&OHPHQW . DQG +DQVHQLQDQFLDO LQFHQWLYHV WR LP
SHUIRUPDQFH D UHYLHZ RI 1RUGLF SXHEGUR SWHDRNR U
(QYLURQPHQW

(LVHQKDUGW . 0 DQG *UDHEQHU 0 ( 7KHRU\ EXLOGL
FKDOOSIKDGNP\ RI ODQDJHPHQW -RXUQDO

.0 # /! " o#1 + )& . 0! 2 "
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*DGHQQH '/ .HQQHG\ - DQG OF.HLYHU & $Q HPSLU!
DZDUQHVV DQG SUIRPWIGIHY RQWBOYLQHVY (WKLFV

*RPEDXOW 0 DQG 9HUVWHHJH ARQ LQ &0QW D/QHWR X UIR ®X 5 D
ZLWK ORFDO DXWKRULWLHV VXFRIYYVHVO | RR P & @/HBIC
3URGXFWLRQ

+LOODU\ 5 (QYLURQPHQWDO PDQDJHPHQRXVU\WIMHRY D
&OHDQHU 3URGXFWLRQ

+LOODU\ 56PDOO )LUPV DQG WKH (QYLURQPHQW D *UR
*URXQGZRUN %LUPLQJKDP

+RGJVRQ 6 % 60(V DQG HQYLURQPHQWDO RPRDJHPHC
ODQDJHPHQW DQG $XGLWLQJ

IHH # 'K\ PRG WR DGRSW JUHHQ PDQDJHPHQW LQWR
7KH FDVH VWXG\ Rl .RUHDQ 60(V LED ®@D DX B BRWX UHFRLN IL

OLOHV 03 O0XQLOOD /6 DQG OF&OXUJ 7 7KH LPSDF
PDQDJHPKGWUGWDRQ VPDOO DQG PHGUXWPQUDIHI HXODVH
ODQDJHPHQW

ORQWDERQ ) 6URXIH 5 DQG 1DUDVLPKDQ 5 $Q H[DP
HQYLURQPHQWDO PDQDJHPHQW SUDFWLFDY RIQBDHWPHW |
ODQDJHPHQW

1LNRODRX , ( (YDQJHOLQRV . 'DQDVLV ( DQG :DOWHU /
(06 LPSOHPHQWDWLRQ PDQDJHPHIQWL IDBBWLEIRRWLEQ (0
-RXUQDO RI ODQDJHPHQWWILHRMHDUFK DQG ,QQRYD

1ILNRODRX , ( (YDQJHOLQRV ., DQG 9HULJRX ( (Q
PDQXIDFWXULQJ 60(V HYLGHOQFRE YIURRQ PHOWRIVO *OHHEOH
ODQDJHPHQW -RXUQDO

3DJHO 0 DQG :X = % XLOGHRUDRRRWH/ \WRROOHMH WX
PDQDJHPHQW XVLQJ FDVH VRXGQE® RI 6XS[$HP\SOODNMY 0D

3HUBDQFKH] ' %DUWRQ -5 DQG %RZHU ' ,PSOH
PDQDJHPHQW L&HRUSRVDWH 6RFLODLAV\ 5DVSR Q\QLYELUR QP |
ODQDJHPHQW

3HWHUV 0 DQG 7XUQHU . 5 60( HQYLURQPHQWDO DW
VFDOH YROXQWDU\ LQLWLDWLYH\RXVRPI® RU DFEW LIUR®D P
30DQQLQJ DQG ODQDJHPHQW

5HYHOO $ DQG 5XWKHUIRRUG 5 8. HQYLURQPHQW
EURDGHQLQJ WKHIRFXV %XVLQHVV 6WUDWHJ\ DQG WKH

5RQGLQDOO\ ' DQG 9DVWDJ * 3DQDFHD FRPPRQ VH(

.62 HQRQPHQWDO PD Q D(XURBMD Q/ \ODMHDRMPHQW -R X

6FKDSHU 0 6PDOO ILUPV DQG HQYLURQPHQWDO P
SXUFKDVLQJ LQ :HDVWHUQ, XWHNDDAOLDRY B K DEPLDFQ HAX \

7DQ / 3 ,PSOHPHQWLQJ ,62 LV LW EHQHILFLDO I
ODOD\VRPUQDO Rl &OHDQHU 3URGXFWLRQ

7VDOLV 7 $ 1LNRODRX , ( *ULJRURXGLV ( DQG 7VDJDI
GHYHORSPHQWNWHR QINBOGXDRVH0(V LQ RUGHEDWBRQFG RS W
VFRUHRXW®DO Rl ,QWHJUDWLYH (QYLURQPHQWDO 6FLHC
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7VLUHPH $, 1LNRODRX (, *HRUJDQWI]LV 1 DQG 7VDJDUI
HQYLURQPHQWDOFSRQRP\RR) \WB B DGHEOVSWR FRARBY *
7HFKQRORJLHY DQG (QYLURQPHQWDO 3ROLF\

'HEHU 2 6FKRO] 5: DQG OLFKDOLN * ,QFRUSRUDW
FUHGLW ULVN%®OQDMHWHWUDWHI\ DQG WKH (QYLURQPH

- LOOLDPVRQ:RRBQFIQG 5DPVD\ - 'ULYHUV RI HQYLUT
PDQXIDFWXULQJ 60(V DQG W KR X.UPGDQ FRIWA ROV HRW/ & B\BK

<LQ S5REHUW . &DVH VWXG\ UHVHDUFK WBLHRQVQ&3QG
86%

=REHO 7 7KH u3URVY DQG pu&RQVY RI MRLQW (06 DQG
VWXSRUSRUDWH 6RFLDO 5HVSRQVLELOLW\ DQG (QYLURQ

=RSUDV $ (QYLURQPHQWDO P D QDURIFPOID \WVQV WHKNHH P\ CF
IRU WKH 60(V D®GRWUGD(RXUFH

=XWVKL $ DQG 6RKDO $ (QYLURQPHQWDO PDQDJHPH
RUJDQL]DWLRQV SDUW UHDVREBVWKEGRYQBWMRQDQG LPSH



(19(&21 azg;

$SSPGL[ $

YJLUVW 6HFWLRQ 'ULYLQJ IRUFHV
6W DN HHKROBHW H V
(QYLURQPHQWDO OHJLVODWLRQ
&RPSHWLWLYH DGYDQWDJH
IRFBFAQPPXQEWNSWDQFH
*UHHQLQJ VXSSO\ FKDLQ
(PSOR\HHV DWWUDFWLQJ
(QYLURQPBQWIHPRIRPL WP HQ WV

BHFRQG VHPMIURQPHQWDO $VSHFWYV

'R
'R
'R
'R
'R
'R

\RX LPSOHPHQW HQHUJ\ VWUDWHJILHV"

\RX LPSOHPHQW VROLG ZDVWH PDQDJHPHQW™"

\RX LPSOHPHQW UHXVH VWUDWHJILHV"

\RX LPSOHPHQW ZDWHU VDYLQJ VWUDWHJILHV"

\RX LPSOHPHQW DLU SROOXWLRQ FRQWURO VWUDWHJILHV"
RX LPSOHPHQW HQYLURQPHQWDO WUDLQLQJ SURJUDPV"™

7KLUG VHFWLRQ HQYLURQPHQWDO SHUIRUPDQFH
(QHWIDYLQJV
5HF\POWHULDOV
7RQREZDVWHWDWBWPHQW
(QYLURQPHQWDO DFFLGHQWYV

YRXU 6HFWLRQ FKDOOHQJHV DQG EDUULHUYV
0 &KDOOHQJIHYV
,PSURYRGMRQGLWLRQV
&RWWYLQJIV
%HWOBORBRBPSOR\HHV
L, QFUNBURDUNHW
,PSURNGBFD WXRQDW®\
1HHQYLUR QB HQSVERI X FW
%HWWHU HQYLURQPHQWDO DZDUHQHVV RI HPSOR\HHYV
&RP S HWDIGNYIDYHN D J H
,PSURYHG LPDJH
4 %DUULHUYV
+LJRRRRDLQWDLQLQJ
IDFN RI VWDIIf FDSDELOLWLHV
+LJK EXUHDXFUDF\
$GGLWRLEPIDD. WWHYBWRQRQELOLWLHV
IDFN Rl UHFRJQLWLRQ DPRQJ HPSOR\HHYV
5HVLVWDQFH RI HPSOR\HHV WR QHZ LQQRYDWLRQV

YLIWK 6HFWLRQV L3XWEDQF H
6XEVLGLHV
/JHVEVXUHDXFUDF\
7HFK QLFWIOVWD QW
,QIRUPDWVYROWD QW

$SSHQGL[ %

6\PEROVHVFULSWLRQ

JXUQLWXUH ILUP

OHWDOOLF FRQVWUXFWLRQ ILUP
$OXPLQXP ZLQGRZV IUDPHV ILUP
$EUDVLYH ILUP

3DFNDJEBQJ ILU

(QYLURQPHQWDO VHUYLFHV ILUP
RRG ILUP

3ODVWLF ILUP

e N N N N N N
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7KH *HQGHU (QYLURQPHQWDOLVP *DS
LQ *HUPDQ\ DQG WKH 1HWKHUODQGYV

$SWKLHORQRPRX HRUIBONRYV
IDERUDWRU\ RI 2SHUDWLRQV 5HVHDUFK
'HSDUWPHQW RI (FRQRPLFWD@BQLYHUVLW\ RI 7KH
DHFRQRPRX#HKRQ XRM&ZEHBRQ XWK JU

$EVWUDFW

7KLV VWXG\ H[DPLQHG WKH HQYLURQPHQWDO DWWLWXGHV JDS
IHWKHUOD @/GW LDW&XVLRQ RI D ZLGH UDQJH RI IDFWRUV WKDW
KLIKHBWGWIRIRQPHQWDO EHKDYLRXU RI IHPDOHV WKH SDSHU XW
ZKHWKHU WKH JHQGHU JDS LQ HQYLURQPHQHWDQIOLR W BEPMHUR
JUHDWO\ ZLWK UHVSHFW WR WKH LQGLFDWRU Rl HQYLURQPHQ\
WKHRU\ ILQGLQJYV DUH VXSSRUWHG RQO\ LQ WKH FDVEK®WMQY LU
GHWHFW D HKQYKHBIHORVWDQFH RI IHPDOHV LQ FRPSDULVRQ WR
VWXGLHV %XW WKH GHFRPSRVLWLRQ ILQGLQJVY UHYHDO WKDW
JURZWK SROLFLHV DQG VFLHQFH DGYDQFHPHQW WKHNKIXRXOG K
VXSSRUWLQJ OHNMM H@QYQU REWH A QYV

.H\ZRUGYV (QYLURQPHQWDO YDOXHV DQG EHKDYLRX
GLVFULPLQDWLRQ
-(/ &RGHYV - 4
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 QWURGXFWLRQ

,Q WKH SDVW WKUHH GHFDGHV DQ RQJRLQJ UHVHD
GLIIHUHQFHVY EHWZHHQDPBOWYXHD ® QGIHPOXQIKYM FDXVHV RI V
YDOXHV :KLOH WKHUH DUH HYLGHQFH WKDW LQ JHQHUD
FRQFHUQ WKH UHDVRQV EHKLQG WKLV SKHQRPHQRQ DUH
SURPRWHQBIURR QP KGWD OD Q& WDW XHV WR WKH SXEOLF LW
PDNHUV WR XQGHUVWDQG WKH GULYLQJ IRUFHV RI JHQGHU

%ORFNHU DQG (FNEHUJ DUJXH WKDW WKH H[LVV
WKHRULHV PD\ SURRIGHRD QVKFS REgBWYHG JHQGHU JDS LQ
,Q GHWDLO WKH DXWKRUV DUJXH WKDW EDVHG RQ VRFLD
E\ D VWURQJHU FDUHJLYHU UROH GXH WR WKHLU UROH L
PRUHRRWHFWLYH HQYLURQPHQWDO DWWLWXGHV DQG FRQFH!
IRFXVHG WR WKHLU UROH LQ WKH PDUNHW DQG WKH\ DUH P
WKH VWDWH RI WKH HFRQRP\ 2Q WKH VDPHWASH WGLWIHWK 8\
HFRQRPLF DQG HPSOR\PHQW ODERXU PDUNHW UROHV RI PC
IRU WKH LQFUHDVHG HQYLURQPHQWDO FRQFHUQ RI IHPDOH

%DVHG RQ WKH DERYH %ORFNHU DQG (FNEHUJ G
IDFWRUV WH(SWDRIQ KMKH REVHUYHG HQYLURQPHQWDO YDO X
ZKHWKHU PDOHV LQGHHGFREREL®F JJ RAWKR @UH BEGIVQ D W LR K
HQYLURQPHQW 7KH VHFRQG LV UHODW HGKWROMXKHD Q & H® IF
GDQJHUKDW PLJKW LQGXFH LQFUHDVHG HQYLURQPHQWDO
JUHDNVQHRZOHGJH DERXW HQY WKW P QIWKMO KPHDAWEWW BVGLPLQL
H[SODLQHG DERYH WKH GLIIHUHQW JHQGSWUHRWRRA® WK
PLJKW DOVR LQGXFH GLIIHUHQWLDWHG HQYLURQPHQWDO
LQFUHWMKGW OHYHOV WRZDUGV DFG&HWRHVDIQG LN AKYROR
HQYLURQPHQWDO FRQFHUQV ;LDR DQG OF&ULHK3NIIHUHR®G
OH Y HIOQV RVIL W X WSLRROQLINCL. FADUOX I QUS-ROOLY H R M QWA

%ORFNHU DQG (FNEHUJ H[DPLQHG WKH FDXVHV RI
HQYLURQPHQWDO YDOXHV DWWLWXGHY DQG DFWIDR/M LQGL
LQ HQYLURQPHQWDO FRQFHUQ RI IHPDOHV QRQH RI WKH D
GULYH WKHVH GLIIHUHQW IDDONVH G [DPVXIO&/ VIHQHEHU RULHQV
WRZDUGV HQHUJ\ HIILFLHQW SUDFWLFH V[KIE MWK H L8 KH T K
HQYLURQPHQWDO YDOXHV WKDQ PDOHV DQG WKH\ DWWULE
VWDWXV Rl ZRPHQ EDVHG RQ VRFLDOL]DWLRQ WKHRU\ 2Q \
H[DPLQHG ZKHWKHU JHQGHU RURBDOWOWD®LNBONEFHNUHQU
GLIIHUHQW OHYHOV RI LQVWLWXWLRQDO WUXVW WKDW WK
IRXQG WR VXSSRUW WKLV K\SRWKHVLV DOWKRXJK VLJC
GLIIHUHQFHVY DUH GHWHFWHG

$ GHWDLDWRUBILWHYLHZ LV EH\RQG WKH VFRSH RI WK
DYDLODELOLW\ RI LQIRUPDWILRRHZUH HRFMWQ BGIZKQBW K HLQ Y L
DQALZKHWKHU ILYH Rl WKH DERWFR@RBWLRQRBZW K RVUR U
SDUHQWRRRG XWYRV OHYHOV WRZDUGV LGP QW N WIDEGD\WY H R/
UHOLJLRRQWULEXWH WR WKLV JHQGHU JDS LQ WZR DGYDOQ!
*HUPDQ\ DQG WKH 1HWKHUODQGV )XUWKHUPRUH LW LV S
H[LVW IRU GLIITHUHQWL WRRH®PW ®RWBSORV\SHY DQG DFWLRQV |
WKLV HQG ZH H[DPLQH WKH JHQGHU HQYLURQPHQWDO Y
LQGLFDWRHEY RDRO P GVOLY Q UYRDGDPXHHQ/Y GHE WX SFSGERFNICAM D) Q

7KH QH[W 6HFWLRQ SUHVHQWY WKH YDULDEOHV XWLO]
7KHQ 6HFWLRQ ,,, GLVFXVVHYV DQG HPSLULFDO ILQGLQJV DC

.0 # /) " o#1 + )& . 0! 2 "
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OHWKRGRORJ\

7KH SDSHU XWLOLVHV GDWD IURP WKH VLWKD®WDYHBVR |
FRQGXFWHG LQ FRXQWULHVY %DVHG RQ WKH DYDLODELO
PRGHOV WKH ILQDO VDPSOH LV FRPSULVHG IURP WZR F
IHWKHUODQGY 6LQFH WKH IRFXV RI WKH CD/SHUXHV RIS
GHFRPSRVLWLRQ PRGHOV DUH DGRSWHG DV WKH PRVW DSS

7KH % O2Q®RD GHFRPSRVLWLRQ PRGHO LV RQH RI WKI
PRGHO GLVFULPLQDWLRQ DQG LW ZDV UHFHQWO\ HWWHQGH
DO JROORZLQJ WKH GHWRWLBA LRY KM GRERBSRVLWLR:

HQYLURQPHQWDO YD®XBDW LEQHD WRHW Z AWHKH WKH WZR JUR
DQG IHPDOHV FDQ EH GLVSOD\HG DV IROORZV

%_f)blg );)E);DOE);)OE);)OE);))E

'KHUH WKH ILUVW WhHiPE Ly NQRZ® [BYDDIKHG FRRP S/KGIHQV

FKDUDFWHULVWQLFN IHEWIHFWVKH SDUW RI WKH REVHUYHG JD.
DWWULEXWHG WR W KB U®DIHWHHHYMHM VY QRMKHQEG RZPHQWY  E

7KH VHFR(QG’W%—IU)P’) R WEH[SODL A@BRBHS LEWH QWALND FHH I H F
LW LQGLFDWHY WKH SDUW RI WKH REVHUYHG JDS LQ WKH
GLIIHVHIQFWRHIILFLHQWYV :KLOH WKHVH PRGHOV ZHUH RUL
PDUNHW JDSV EHWZHHQ JURXSV RI LQGLYLGXDOV E\ JHQGHF
XWLOLVHG WKHP WR H[DPLQH REVHUYHG JDS L® VDKWHN LW
REVHUYHG SDUWRWRUJMWXHVHBSWR WKH GLIIHUHQW VRFLRF
LQGLYLGXD X\Q REYGE UNEBIKSL SO LW DWW U L E X WHH IGH FRIRMVK IKIY HG L |
FKDUDFWHULVWLFV EHWZHHQ WKH JURXSVDKGEWULQW KGLC
YDOXHV 0D OBHWRIZD O

%ORFNHU DQG (FNEHUJ XQGHUOLQH WKDW SUHY
OLPLWHG LQGLFDWRUV RI HQYLURQPHQWDO DWWLWXGHYV
HIDPLQLQJ WKUHH GHOREBER QW R Q B HRQE@®MYARDXHYW D OV X
DQEQYLURQPHQWBOOFRQEHDEBOHY DUH ELQDU\ WKHUHIR
GHFRPSRVLWLRQ PRGHOV ZRBXVMHWHDAE N H G DHVWLRFFULW D U H
IRU HDFK FRXQRKUG BSIBQIRKWQMD YDULDEOH

7KH LQGHSHQGHQW YDULDEOHV XVHG DUH WKH GHPRJU
DJH PDULWDOHPRDWRNF PMROFURFWHULVWLFV HGXFDWLRQ
VXEMHFWLYH VRFLDO FODVV DQ@GWRRARRPRLEBIWEHKRWKHUQ
GLIIHUHQFHM LIQU BURHQWDO YDOXHV EHWZHHQ WKH WZR
VRFLDOL]DWLRQ DQG VWUXFWXUDO WKHRULHV ZH XWLOLV
DV LQGHSHQGHRW TXMWFFIRRIERWRY FHJUR ZW KL RVUZR Q\§ 0 WAHR\Y R
SDUHQWKRRG DQGLEDPH O\XHROHRQ RI LQGLYLGXDWZRROLW I
LQGLFHV RI LQVWLWXWLRQDO WUXVW QDPHO\ WRZDUG
RUJDQL]DWRREVFRPRRBLEWWRU RI ZKHWKHU WKH UHVSRQC
WHFKQRORJ\ DQG VFLHQFIHW DR YDGERPMWRWVIRIGAHOLIJLRVLW

,Q RUGHU WR FDSWXUH WKH P X06\W GERIPH\D WIMRHIDHR W DIV
DQ LQGH[ DV SDUW |IZKIROF DSRVOXWHRDWKKRUHVSRQGHQW RS
DQG VWDWXV LQ VRFLHWLQIQGEDWRUORI DNHGF QRO A G\H [V X ¢
LQFRUSRUDWLQJ YDULRXV YDOXHV RI UHVSRQGHQWY WR2ZD
WHFKQLTXHV QUGHWWLOLWBR®\FKRULF 3ULQFIi&H OL & RXRHBQH
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EDVHG RQ WKH PHWKRGRORJ\ VXJJHVWHG E\3&POKDYNRKHD C
DGYDQWDJH WKDW LW LV DSSURSULDWH IRU WKH GLPHQVI
FDSWMWKIHQFRPPRQ YDULDQFH RI WKHP DQG LW DOVR LV PR
FDWHJRULFDO DQG GLVFUHWH YDULDEOHV .ROHQLNRY DQ

7KH YDOXHV RI WKH WZR FRPSRVLWH LQGLFIOWHWDU\ E
VXSSRUWLYH YLHZV DQG LQGLFDWLQJ KLIJKHU VXSSRUWL)Y
HIWUDFWHG DQG WKH HLIJHQYDOXH RI WKH ILUVW HLJHQYF
FDVHV 7KH GHWDLOHG QDPHV DQG GWKLYLWWRQV IRU BN EH H¥
7TDEOH 7TDEOH SUHVHQWYV WKH VXPPDU\ VWDWLVWLFV F
DQDO\WVLV E\ FRXQWU\

5HVXOWYV

7DEOHYV DQG SUFRXHWMWU\WRHLAURVWLPDWHY RQ W
HQYLURQPHQWQWOL YRQKHQ WIEQWA SRRUPW QW B BSBROQ RHD |
PDOHV DQG IHPDOHV DQG IRU WKH WZR FRXQWULHV UHVS
PDUJLQDO HIIHFWV DW WKH YDULDEOHV PHDQV 2YHUDOO
FRXIQWWU $OWKRXJK RXU EDVLF VSRBLDEMBD®WHRRNSBYVHWLRE
WKH /RIJLW VSHFLILFDWLRQV UHYHDO VRPH LQWHUHVWLQJ ¢

SHIDUBQ@LURQPHQWID OL QWAKKWIWWR HQYLURQRMQWDO
D VLIJQLILFDQW GHWWKUPLADEODWYRQRRPHIQMDO YDOXHV L
6XSSRUWHARGRPILF JURZWK YHUVXV HEYEURQP HORE HU B WRE
VWDWLRQYSBURQPHQWDO YDOXHV 7KLV ILQGLQJ LV VLJIQL
H[FHSWLRDORN IH® *HUPDQ\ ORUH UHOLJLRXV UHVSRQGHOQ\
VXSSRUWLQJ VWDQFHV VXFK DV ORRNLQJ DIWHU WKH HQY
UHVRXUFHV LQ FRPSDULVRQ WR OHVV UHOLJLRXVVLQGLYL
ZLWK WKH H[FHSWLRQ RI IHPDOH *HUPDQ UHVSRQGHQWYV
DSSHDU WR DIIHFW WKH IRUPDWLRQ RI HQYLURQPHQWDO Y
6LPLODU SDWWHUQV DUH REMUYRGPHQ WK PRESERIBAWOR W
GRQDWLQJ PRQH\ WR HFRORJLFDO RUJDQL]DWLRQV LV DG
HFRQRPLF JURZWK DQG SRVLWLYHO\ DIIHFWHG E\ WUXVW L
GHWHUPLQDQWY DUH DOVR IRXQDEWRRW U6 R EDOHYS A QG\W DRV
PRGHBNQRLURQPHQWDO FRQFHUQ

7DEOHYV DQG SURDHIPD BKARPSRYGWURQ ILQGLQJ
HQYLURQPHQWDO YDOXHV JDS DQG WKH FRQWULEXWLRQ R
WKH VWKHE\HQYLURQPHQWDO JHQGHU JDS IHWQYLURDIRFQ QYW
YDOXRNQYLURQPHQWIR® VXEER QW QAW RRIPHQWIRY RARIQH H U
IHWKHUODQGYV  H®D YALKHR FH/HWRKH YD/OWIHPADWHG GHYLDWLF
UHBDLWJ HQYLURQPHQWDO YDOXHV EHWZHHQ WKH WZR JHQ
WKDW WKH SUREDELOLW)\ Rl HH®QYHVRIQPH §WOXHYV W KDKH D L
WKDQ IRU PDOHV 7KH UHVSHFWLYH GHYLDWLR@ IERWKVSR
FDVHV WKH XQH[SODLQHG SDUW LV VWDWLVWLFDOO\ VLJC
DQG IRU WKH 1IHWKHUODQGV PHDQLQJ WKDW WKH RE
WR WKH GLIIHUHQFHV LQ WKH HIIHRVWR R\ KHLQ G H R B QICRIX
IDFWRUV QRW FRQWUROOHG LQ WKH VWXG\ 7KH ODWWHL
ORZHU SDUW RI 7DEOH

7KIELITHUHQFHWUB RXIHFWWLPLWHG DQG GHWHFWHG R
*HUPDQ\ DQG RQIR U Q\KLHF DXWRRK )RU H[DPSOH LI IHPDOHYV
ZHUH KROGLQJ WKH VDPH YLHZV DERXW WHFKQRORJLFDO D
LQ HQYLURQPHQWDO YDOXHV ZRXOG EH H[SHFWHG WR GHF!
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VWHPV [URPFEW KHKDW *HUPDQ PDOHV DUH PRUH VXSSRUWI
SURJUHVV WKDQ IHPDOHV DV GHSLFWHG E\ WKH PHDQ YDC
IHPDOHV DQG PDOHV LQ *HUPDQ\ ZHUH VXSSRUWHUV RI HF
SURWEBFPWR WKH VDPH H[WHQW WKH REVHUYHG JDS LQ HQY
GHFUHDVH E\ DSSUR[LPDWHO\ ODULWDO VWDWXV DQG |
REVHUYHG JDS LQ *HUPDQ\ ZKLOH IRU WKH 1HWKBUODQG
VFLHQFH DQG IDLWK VHHP WR FRQWULEXWH WR WKH JHQC
'XWFK IHPDOHV KHOG PRUH VXSSRUWLQJ RSLQLRQV RQ WKF
WKH H[SHFWHG HQYLURQPHQWDO YDOXHUQIDW KR XQG [E B DA
SDUW PDLQO\ IRU WKH 1HWKHUODQGY VDPSOHV VHHPV W
FRQWUROOHG LQ WKH DQDO\VLV

5HIJDUGLHQYWKRQPHQWDO VXSSBURWHE GO W DPGH Wi
GHYLDWLRQ LQ UHVBERDVYHYPDRDERWWQORW VLIJQLILFDQW IR
XQH[SODLQHG FRPSRQHQW RI WKLV JDS FRQWULEXWHV WR
BWLOO ORRNLQJ DW WKH ORZHU SDUW RI 7DEOH WKH R
JHQ WHRWHILEDWRU ,Q GHWDLO WKH HVWLPDWHG FRHIILFL}
VWHUHRW\SH YDOXHV DERXW IHPDOH SRVLWLRQ DV PDOH\
DERXW 7KLV LPSOLHV WKDW WKH VRFLDO URL®RH) Rl ZR
WKHRU\ LV QRW VXSSRUWHG LQ WKLV FDVH VLQFH LI IHPD
UROH RI ZRPHQ DQG WKH FDUHJLYLQJ DOWUXLVWLF DFWL
LQVWHDG Rl GHFUHDVLQJ 2QFH D.JDIDF WRHHN/P B | VWK BW WRWM K
JDS LQ *HUPDQ\ WKDW DUH QRW LQFOXGHG LQ WKH VWXG\

5HJDUGLQJ HQYLURQPHQWDO FRQFHUQ WKH RSSRVLW
REVHUYHG JDS LV DERXW LQ WKEWMHRWKHHOPRGYV EX\WGJEF
GRHV QRW VXSSRUW WKH K\SRWKHYYNVURIQHPOWB O WH DI F
WKH HITHFW LV QHJDWLYH LPSO\LQJ WKDW PDOHV DUH PRL
DJDLQ WKH REVHUYHG WIRSW.KHQREW DWWHEL EKWWDFWHULVW
LH WKH H[SODLQHG SDUW EXW WR GLIIHUHQFHV LQ WKH
EHKDYLRUDO IDFWRUV 7KH PDLQ IDFWRU FRQWULEXWLQJ V
EH HPSH@W VWDWXV LQ WKLV FDVH

&RQFOXVLRQV

7KLYWXG\ ILQGV VLJQLILFDQW HQYLURQPHQWDO RSLQLRC
EXW WKH ILQGLQJV GLIIHUHQWLDWH VXEVWDQWLDOO\ EDVHG
ILQGLQJ LV DOVRUWXEBRYVWMGKEQHMN UK SW\WREUQ LV SUHVHQW

,Q VXPPDU\ LQ WHKBA YAD\R RH QWRIBG®! [Y DOXHMLILFDQW JDS
EHWZHHQ WKH WZR JHQGHUV ZHWXLIHPQROHQWDIOL QQ ERWK S HE
1IHWKMENOD7KH PDLQ IDFWRUV FRQWULEXWLQJ WR WKLV JDS L
IHPDOHV UHJDUGLQJ VXSSRUW RI HFRQRPLF JURZWK DQG Wt
WKHRU\ SUHGLFWLRQV 7KLV LV VXSSRUWHSEUWIKHHIBF \MVRKL
JURZWK DQG WHFKQRORJLFDO DGYDQFHPHQW WKH JDS LQ HQ
IHPDOHV ZRXOG KROG PRUH VLPLODU YLHZV ZLWK WKRVH KHO
EH WKH PDLQ GULYLQJ IDFWRUWRKIHWHKHNEBS ORCEQGIW YRIGH UHV
VXEVWDQWLDOO\ ZKHQ ZH WXUQ WR WKH UHVW RI WKH LQGLF
HQYLURQPHQWROWKHS SRWM(HUODQGY DQG W K YJIDSR Q ¥ HQRWD
FRQFHQQHUPHP@MA LQ DOO D PRUH WKRURXJK VWXG\ Rl WKH E
HQYLURQPHQWDO DWWLWXGHV RI WKH WZR JHQGHUV LV QHH
LPSRUWDQW SHUVRQDO DQG EHKDYLRXUDO FRQIRWBAGHURUIRL
H[DPSOH ULVN DWWLWXGHV SV\FKRORJLFDO LQIRUPDWLRQ }
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SHIHUHQFHYV

%ORFNHU 7 - DQG (FNEHUJ ' [/ *HQGHU DQG (QYLUR
*HQHUDO 6RFAMPOLPOUH\HQFH 4XDUWHUO\
.ROHQLNRY JBHOHWQ* 7KH 8VH RI 'LVFUHWH 'DWD LQ

$QDO\WLV 7KHRU\ 6LPXODWLRQV DQG $SSOLFDWLRQV
3DSHU RI 0($685( (YDOXDWLRQ SWEKWMISF\W +IlRO0:31& &D!
3RSXODWLRQ &H QWIHRW WK K DHIR\OLLVD\DR

.ROHQLNRY 6 $QJHOHV * BRFLRHFRQRPLF VWDW X\
YDULDEOHV ,V SULQFLSDO FRPSR GHQYWHEZ QRDIO\YER PBI DI
"HDOWK

/JHH ( 3DUN +DQ - + *HQGHU 'LIIHUHQFH LQ (QYLURQPHC

%HKDYLRUV LQ $GROGMERDQRV (QHWHRXIU QWO+RPIBXVWDL
'HYHORSPHQW

ODOFKRDOHU 1 O0OXQFK - 5 6FKUROO 6 6NDNVHQ - !
FRXQWIUMWHQFHY LQ DWWLWXGHV WR ZORFGD Q P, BIGILUADMWL
5HVHDUFK

ORVHU & JHOWRQ $ 7KH FRQVWUXFWLRQ RI DG
DFFXPXODWLRQ LQ (FXDGRU &KURQLF 3RYHUWRW\ 5HVHD!
‘DVKLQJWRQ 86%

3RZHUV '$ <RVKLRND + <XQ 0 6 PYGFPS O0OXOW|
QRQOLQHDU UHVISIR WD WRGHRXWYQD O
'LDR & OF&ULJKW $ 0 *HQGHU 'LITHUHQFHV LQ

SHYLVLWLQJ WKH ,QVWLWXWLRQD®@YTURQDW HQHRWVKEG \PhM |
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TDEOHHILQLWLRQ RI YDULDEOHYV

9DULDEOH RBIPHYLWLRQ

*URXSLQJ YDULDEOH

JHPDOHV | B5HVSRQGHQW LV IHPDOH _ 5HVSRQGHQW LV
"HSH@GWHYDULDEOHYV
EHVSROGHQWY DUH DVNHG ZKHWKHU ORRNLQJ
(QYLURQPHQRD@DWXUH DQG VDYH OLIH UHVRXUFHWV LV LPS
YDOXHV SEHVSRQGHQW DQVZHULQJ ®YHU\ PXFK JOLNH P
PH’
(QOYLURQPHIQW5HVSRQGHQWY WKDW KDYH JLYHQ PRRH\ WR
VXSSRUW | SDVW WZR \HDUV  2WKHUZLVH
(QYLURQPHQWBHWSRQGHQW FRQVLGHUV \WKDMWWHK®GYR R RW PV
FRQFHUQ | SUREOHP IRU WKH ZRUOG  2WKHUZLVH
QGHSHQGHQW YDULDEOHYV
"HPRJUDSKLF &KDUDFWHULVWLFV
$IH $JH RI WKH UHVSRQ@ENQW
RQGHQW LV PDUULHG OLYLQJ WRJHWK
ODULWDO\“%Q@?&i G VHBDEHGVHG ZLGRZHG
(FROQORPLF &KDUDFWHULVWLFV
fLJK PLGGOH
rLIK PLGC 5EHVSRQGHQW FRPSOHWHG XQLYHUVLW\ VHE
GHOW LV HASGRRIBGRU VHHVISRQGF
(PSORW“QA&&Q@ \HG RXGLHODWWHRKVNILIH UHWLUHG
EHVSRQGHQW EH DRGUMDWRO D ERRFLDO FOD
6XEMHFW LYW KHIREZ D\H
FODVV $YDLODEOH FODVVHV DUH 3XSSHU FODJV XSt
FODVV ZRUNLQJ FODVV ORZHU FODVYV
5H\OSSRHQW EHOR QD YHWERIMSERY KKRXVHKROG |
FODVV  2WKHUZLVH
’QFRPHFODygFRMiVFDOHV UDQJH IURP *ORZHVW| LQERP

LQFRPH JURXS"’

(FRQRPLF *

URZWK 2ULHQWDWLRQ

5HVSRQGHQW EHOLHMHR/ZW KIDN) GHFRIQIRW LB J

I

(FRQRPLF |J WRS SULRULW\ HYHQ LI WKH HRQYLURQ
UHODWHG Y GHQW EHOLHYHV WKDW 3SURWHFWLQJ
uLw\ HYHQ LI LW FDXVHV VORZHU HFRQF
MREV’
SDUKRRG +RPHPDNHU 6WDWXV &KDUDFWHULVWLFV
IXPEHU RéHVSRQGHQW KDV RQH RU PRUH FKLOGUHQ

FKLOGUHQ
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*HQ GUHRIOH V

VWHUHRW\S

$ FRPSRVLWH LQGH[3&H DIOYHIB VILMNR PZRB L

VWDWXV RI ZRPHQ +LJKHU YDOXHV LQG
SOLEHUDO”™ YLHZV DERXW ZRPHQMTVY URC
ORZHU YDOXHV LQGLFDWH PRUH 3WUDG

- F FVD WHK W KIQ GRIDORZLQJ
DHBiﬁ%%ﬁREV DUH VFDUFH PHQ VKRXO
ZRPHQ

FDXVH SUREOHPV
KHQ D PRWKHU ZRUNV IRU

EK LQFI

UHVSRQGHQWVY YLHZV LQWVWYXHQVRWIHIH RV \CSHt

LFDWH
HLQ W
LWLRQE

~

I

KDYH

, I D ZRPDQ HDUQV PRUH PRQH\ WKDQ KHU KX\

SROLWOQNROYHPHQW

,QWHUHVW

I-\|/QW LV 3 YHU\ VRPHZKDW" L
U\ QRW DW DOO" LQWHUHVW

LR SR TR

QWHUH
HG LQ

7TUXVW LQ 6RFLDO ,QVWLWXWLRQV

7TUXVW

JRYHUQPHC(Q

SHVSRQGHQW KDV 3D JUFHRIQWLGHQPH [1Q
) HVSRQGHQW KDV 3QRW YHU\ PXFK
WRYHUQPHOQW

K LIVR M HOU
QRQF

7UXVW
HQYLURQPH
RUJDQL]DW

LRHVSRQGHQW KDV 3D JUHDW GHDO
i@WPIOURQPHQWDO RUJDQL]DWLRQVWKFK 5H
LIRYW OO  FRQILGHQFH LQ HQYLURQPHQW

TXLYV

PQASRH G
DO RUJ

7TUXVW LQ 6FLHQFH DQG 7THFKQRORJ\

7HFKQRORJ
VXSSRUW

'LWK WKH XW$ RRBO\WLV D FRPSRVLW
LQYROYLQJ LQGLYLGXDO DWWLWXGHYV
YDOXIHWKH LQGH[ LQGLFDWH WKDW WK
DGYDQFHPHQWY ZKLOH ORZHU YDOXH
WRZDUGV WHFKQRORJ\ 7KH TXHVWLRQV

ORUH HPSKDVLV RQ WKH GHYHORSPHC(
JRRG WKLQJ

6FLHQFH DQG WHFKQRORJ\ DUH PDNL
PRUH FRPIRUWDEOH

%HFDXVH Rl VFLHQFH DQG WHFKQROR]
IRU WKH QH[W JHQHUDWLRQ

\

H LQGEH
WRZDUC
i UHVS

LQGL!
XVHG \
)W RI1 W

QJ RXU

\ WKH

SHOLJLRXV

EHOLHIV

$WWLWXGH
UHOLJLRQ

V WHRZORIGEZHQWY 3VWURQJO\ DJUHHV [

DIJUHHV
D\V ULJ

$SWWLW K GDH
IDLWK

UHOLJLRQ FRQIOLFW UHOLJLRQ LV DOZI
" % VSRQGHQWY DJUHHV VDLREXHDU I FIR
Py HPHQW 3ZH GHSHQG WRR PXFK RQ
2WKHUZLVH

URIQ D\E R
VFLHQF
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7TDEOMXPPDU\ VWDWLVWLFV

e ol

&RXQW

Uliie b Q)

IHWKHUODQGYV

aniil |

ODOHV

JHPDOH

ODOHV JHPDOH

(QYLURQPH
YD

QWDO

(QYLURQPH
VXSSRUW

QW

(QYLURQPH
FRQFHUQ

QWDO

$JH

ObULWDO V

W D W XV

+LJK PLGGQ(
HGXFDWLR(

H

DDO VWDWXV

(PSOR\PHQW VWDW X|V
6XEMHFWLYH VRFLpDO
FODVYV

,QFRPH FOQVV
(FRQRPLF [JURZWK
UHODWHG YDOXHV
1XPEHU RI FKLOGUHR
*HQ GUHRIOH V
VWHUHRW\$HV LQGH|[
,QWHUHVW |LQ SROLWLFYV
7UXVW LQ
JRYHUQPHQW

7UXVW LQ
HQYLURQPHQWDO
RUJDOL

7HFKQRORJ|\
VXSSRUWHUYV
SWWLWXGH)V WRZDUGV
UHOLJLRQ

SWWLWXGHV UHJDUGLQJ
IDLW K

2EVHUYDWLRQV

1RWHKH GDWD DUH GUDZQ IURP WRHWKHVRZOGHDOXHV 6XU

# /!
a)
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7DEOHKHHUHPLQDQWY RI HQYLURQPHQWDO YDOXHV E\ JHQG

/RIJILW UHJUHVVLRQV PDUJLQDO HII

&RXQWULHYp g\ IHWKHUODQGYV
o ODOHV |)HPDOHYODOHV |)HPDOH
$JH
ODULWDO YWDWXV

+LJK PLGG
HGXFDWLR

OH
QDO VWD

W XV

(PSOR\PHQ
VWDW XV

w

6 XEMHFWL
FODVV

YH VRFL

DO

,QFRPH FO

DVV

(FRQRPLF
UHODWHG

JURZWK
YDOXHV

1XPEHU
FKLOGUHQ

R

*HQ GIHRIO H
VWHUHRW\

SHV LQG

all

L, QWHUHVW,

LQ SROL

WLFV

7TUXVW
JRYHUQPH

LQ
QW

7UXVW
HQYLURQP
RUJDOL

LQ
HQWD

7HFKQROR
VXSSRUWH

J\
uv

SWWLWXGH
UHOLJLRQ

i1V WRZD

GV

$SWWLW XGH
UHJDUGLQ

1V
J IDLWK

3VHXGR 5

:DOG ¥KXD

UH

2EVHUYDW

LRQV

HFWYV

IRWHREXVW VWDQGDUG HUURUYVY DUH FDOFXODWHG
VWDWLVWLFDOO\ VLIQLILFD/QWDWWVWEKHDOSHW EHQIWLE B QM

2 n

VWDW
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7TDEOHKH GHWHUPLQDQWYV RI HQYLURQPHQWDO VXSSRUW E

/RILW UHJUHVVLRQV PDUJLQDO HII
&RXQWULHYNp g\ 1HWKHUODQGYV
N ODOHV | )HPDOHYODOHYV YHPDOH

$JIH
ODULWDO YWDWXV

+LJK PLGG
HGXFDWLR

OH
QDO VWD

W XV

(PSOR\PHQ
VWDW XV

w

6 XEMHFWL
FODVV

YH VRFL

DO

,QFRPH FO

DVV

(FRQRPLF
UHODWHG

JURZWK
YDOXHV

1XPEHU
FKLOGUHQ

R

*HQ GIHRIO H
VWHUHRW\

SHV LQG

all

L, QWHUHVW,

LQ SROL

WLFV

7UXVW
JRHUQPHOQ

LQ
w

7UXVW
HQYLURQP
RUJDOL

LQ
HQWDO

7HFKQROR
VXSSRUWH

J\
uv

SWWLWXGH
UHOLJLRQ

i1V WRZD

GV

$SWWLW XGH
UHJDUGLQ

1V
J IDLWK

3VHXGR 5

:DOG ¥KXD

UH

2EVHUYDW

LRQV

IRWHREXVW VWDQGDUG HUURUYVY DUH FDOFXODWHG

VWDWLVWEBQ@WODW LW®HIL SHU FHQW OHYHO

HFWYV

VWDW
VWDWLVW

2 n
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7DEOHKH GHWHUPLQDQWY Rl HQYLURQPHQWDO FRQFHUQ E!

/RILW UHJUHVVLRQV PDUJLQDO HII
&RXQWULHYNp g\ 1HWKHUODQGYV
N ODOHV | )HPDOHY ODOHV YHPDOH

$JIH
ODULWDO YWDWXV

+LJK PLGG
HGXFDWLR

OH
QDO VWD

W XV

(PSOR\PHQ
VWDW XV

w

6 XEMHFWL
FODVV

YH VRFL

DO

,QFRPHVFO

(FRQRPLF
UHODWHG

JURZWK
YDOXHV

1XPEHU
FKLOGUHQ

R

*HQ GWHRIOH
VWHUHRW )\

SHV LQG

all

L, QWHUHVW,

LQ SROL

WLFV

7TUXVW
JRYHUQPH

LQ
QW

7UXVW
HQYLURQP
RUJDOL

LQ
HQWDO

7HFKQROR
VXSSRUWH

J\
uv

SWWLWXGH
UHOLJLRQ

i1V WRZD

GV

SWWLWXGH
UHJD UGS

3VHXGR 5

:DOG ¥KXD

UH

2EVHUYDW

LRQV

HFWYV

IRWHREXVW VWDQGDUG HUURUYVY DUH FDOFXODWHG

VWOWLFDOO\ VLIQLILFDQW DW WKH

2 "

VWDW

SHU FHQW OHYHO
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ECOI

7TDEORD[DFD GHFRPSRVLWLRQ RI WKH JHQGHU HQYLURQPHC

&RXQWULHN\

O9DULDEOHV

/IRIJILW UHJUHVVLRQV PDUJL

QDO HIIHFW

*HUPDQ

1IHWKHUODQUC

5 V

YHPDPBIOH JDS

(QGRZPHQWYV

H[SODLQHG

(IHIHEWV XQH[SODU

QHG GLIIHUHQ

F H

'XH WR GLIITHUHQFHV LQ HQGRZPHQWYV

$JH

ODULWDO VWDW XV

+LJK PLGGOH HGXH

D YAM. R QDO

(PSOR\PHQW VWDW

XV

6 XEMHFWLYH VRFL

DO FODVYV

,QFRPH FODVYV

(FRQRPLF JURZWK|[UHODWHG YDO|XHV
1XPEHU RI FKLOGUHQ

*HQGUWHRIOHV VWHUHRW\SHV LQGH]
,QWHUHWWWQ SROlLw
7UXVW LQ JRYHUQPHQW

7UXVW LQ HJYLURQPHQWD(
7HFKQRORJ\ VXSSRUWHUYV
$SWWLWXGHV WRZD[UGYV UHOLJLRQ
$SWWLWXGHV UHJDUGLQJ IDLWK

'XH WR GLIITHUBRQFHV LQ HIIHFW

$JIH

ODULWDO VWDWXV

+LJK PLGGOH HGXADWLRQDO vWOWXV
(PSOR\PHQW VWDWXV

6XEMHFWLYH VRFLDPO FODVV

. QFRPH FODVV

(FRQRPLF JURZWK|[UHODWHG YDO|XHV

IXPEHWFRUOGUHQ

*HQGWHRIOHYVY VWHUH

RW\SHV LQGH]

,QWHUHVW LQ SRO

LWLFV

7TUXVW LQ JRYHUQ

PHQW

7UXVW LQ HQ

YLURQPHQWDQ

THFKQRORJ\ VXSSH

P UWHUYV

SWWLWXGHV WRZD

UGV UHOLJLR

SWWLWXGHYVY UHJDI

JGLQJ IDLWK

I1RWHVWDWLVWLFDOO\ VLJQLILFDQW DW WKH

FHQW OHYHO

SHU FHQW C

VWDWLVWLFDOO\ VLIJQLILFDQW DW WKH

1RW$HOO YDULDEOHVHRBRGEHIB WDIR UDWKHH[SUHVVHG LQ

. 0 # /!
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7TDEORD[DFD GHFRPSRVLWLRQ RI WKH JHQGHU HQYLURQPHC

&RXQWULHN\

/IRIJILW UHJUHVVLRQV PDUJL

QDO HIIHFW

5 V

*HUPDQ\ 1IHWKHUODQUC
9DULDEOHYV
YHPD®MOH JDS
(QGRZPHQWYV ODL|oH[G

(IHIHEWV XQH[SODU

QHG GLIIHUHQ

F H

'XH WR GLIITHUHQFHV LQ HQGRZPHQWYV

$JH

ODULWDO VWDW XV

+LJK PLGGOH HGXH

DWLRQDO VWD(D

W XV

(PSOR\PHQW VWDW

XV

6XEMHFWRFLDO FO

DVV

,QFRPH FODVYV

(FRQRPLF JURZWK

UHODWHG YDO

XHV

1XPEHU RI FKLOGU

HQ

*HQGWHRIOHYVY VWHUH

RW\SHV LQGH]

,QWHUHVW LQ SRO

LWLFV

7TUXVW LQ JRYHUQ

PHQW

7UXVW LQ HQ

YLURQPHQWDQ

THFKQRORJ\ VXSSH

P UWHUYV

SWWLWXGHV WRZD

UGV UHOLJLRQ

SWWLWXGHYVY UHJDI

JGLQJ IDLWK

‘XH WR GLITHUHQFHYV LQ HIIHFWYV

$JH

ODULWDO VWDW XYV

+LIJK PRI BEHGXFDWL

RQDO VWDWXV

(PSOR\PHQW VWDW

XV

6 XEMHFWLYH VRFL

DO FODVYV

,QFRPH FODVYV

(FRQRPLF JURZWK

UHODWHG YDO

XHV

1XPEHU RI FKLOGU

HQ

*HQGWHRIOHYVY VWHUH

RW\SHV LQGH]

,QWHUHVW LQ SRO

LWLFV

7TUXVW LQ JRYHUQ

PHQW

7UXVW LQ HQ

YLURQPHQWDQ

THFKQRORJ\ VXSSH

P UWHUYV

SWWLWXGHV WRZD

UGV UHOLJLRQ

SWWLWXGHYVY UHJDI

JGLQJ IDLWK

IRWHVIWDMLFDOO\ VLIQLILFDQW DW WKH
VWDWLVWLFDOO\ VLIJQLILFDQW DW WKH

FHQW OHYHO

SHU

FHQW OHYH

1RW$OO YDULDEOHV H[FHSW IRU WKH JHQGHU JDS DUH HJS
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7DEORD[DFD GHFRPSRMDWHRQHRIY WKRIQPHQWDO FRQFHUQ JI

&RXQWULHN\

/IRIJILW UHJUHVVLRQV PDUJL

O9DULDEOHV

*HUPDOQ\

1IHWKHUODQUC

YHPDPBIOH JDS

(QGRZPHQWYV

H[SODLQHG

(IHIHEWV XQH[SODU

QHG GLIIHUHQ

F H

QDO HIIHFW

5 V

'XH WR GLIITHUHQFHV LQ HQGRZPHQWYV

$JH

ODULWDO VWDW XV

+LJK PLGGOH HGXH

DWLRQDO VWD(D

W XV

(PSOR\PHQW VWDW

XV

6 XEMHFWLYH VRFL

DO FODVYV

,QFRPH FODVYV

(FRQRPLF JURGWID

OXiOD W

1XPEHU RI FKLOGU

HQ

*HQGWHRIOHYVY VWHUH

RW\SHV LQGH]

, QWHUHVW LQ SRO

LWLFV

7TUXVW LQ JRYHUQ

PHQW

7TUXVW LQ HQ

YLURQPHQWDQ

THFKQRORJ\ VXSSH

P UWHUYV

SWWLWXGHV WRZD

UGV UHOLJLRQ

SWWLWXGHYVY UHJDI

JGLQJ IDLWK

‘XH WR GLITHUHQFHYV LQ HIIHFWYV

$JH

ODULWDO VWDW XYV

+LJK PLGGOH HGXH

DWLRQDO VWD[D

W XV

(PSOR\PHQW VWDW

XV

6 XEMHFWQYRHOMRWL

D

,QFRPH FODVYV

(FRQRPLF JURZWK

UHODWHG YDO

XHV

1XPEHU RI FKLOGU

HQ

*HQGWHRIOHYVY VWHUH

RW\SHV LQGH]

, QWHUHVW LQ SRO

LWLFV

7TUXVW LQ JRYHUQ

PHQW

7UXVW LQYLURQ

PHQWDO

THFKQRORJ\ VXSSH

P UWHUYV

SWWLWXGHV WRZD

UGV UHOLJLRQ

SWWLWXGHYVY UHJDI

JGLQJ IDLWK
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XHV

*HUPDQ\

IHWKHUODQGV

&RQWULE

9 ,QFRPH FODVYV
KWRERQRPLF JURZ
9 THFKQRORJ\ VX

9 ODULWDO 6WDW

9 SWWLWXGHV UH

XV

VK FWOXM\KGHY UH
PSRUW

JDUGLQJ IDLWK

JDUGLQJ

*HQGHU JDS LQ HQYLURQPHQWDO VX

SSRUW

&RQWULE

(%%Q%GHWOHWHUH

H[

rY NV HIbs

*HQGHU JDS LQ H

QYLURQPHQWDO FR

QFHUQ

&RQWULE

KQ RUVDS

9 (PSOR\PHQW V\

VDW XYV

ILQGLQJV &RHIILFLHQW HIIHFWV RQ WKH .
*H@GHU JDS LQ HQYLURQPHQWDO YDC

IDL
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$ SHYLHZ RDQBR&BBEHOV DV 9HKLFOHYV IRH %HWWEF

'DNW\OD O,RDICCQLY ( ILNROQDWRPQWLQRV (YDQJHOLQR\
/IDERUDRMRWXVLQHVV (FRQRPLFV DQG (QYLURQPHQWDO 7
(QYLURQPHQWDO (QJLQHHULQJ 'HPRFULWXV 8QLYHUVL
'HSDUWPHQW RI (QYLURQPHQWDO 6FOLMQPH QE8QEYHHFHW)\ R
PGDNW#HQY BMWKISDHIJHDQLNRO#HQY GXWK JU

$EVWUDFW

7KLV SDSHU DLPV WR RXWOLQH VRPH FULWLFDO SRLQWYV
UHODWLRQVKLSOBEWZWHBRHERUDO 5HVSRQVLELOLW)\ &¢
LQWHUQDWLRQDO WUDGH $ QXPEHU RI UHVHDUFK TXHVWL
IRUPDWLRQ RI D VXLWDEOH JURXQG IRU IXWXUH UHVHD
PHWKRGRORJ\ LV HPS ORI KW RRSRHUIWWEWMWUHQGV VXFK
DQG VXSSOODEBOWFMORQJ ZLWK HFRQRPLF DQG HQWUHSL
FRQFOXVLRQODE MKDMD HFRQ DVVXPH WKH UROH RI D NH\ W]
DQG HFRQRPLPANVQUOQWRKHHUARRXOWY RI HFRQRPLF DQG HFROR.

H\ZRUGYV )DLU WHUD\AWUR QP H QAX P @& [SIRDLEOH GHYHOR'S
FRUSRUDWH VXVWDLQDELOLW\
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 QWURGXFWLRQ

7KH DFWLRQV XQGHUWDNHQ E\ FRQVXPHUV DQG SURGX
SUREOHPV KDYH EHHQ WDNHQ IURP YDULRXV SHUVSHFWLY
UHODWLRQVKLS EHWZHHQ Gi FRIQMXPRHHIQYW DHQ B RWR.G P HOQQN D
EHKDYLRU 6WHJ DQG 90HN DV ZHOO DV SURGX¥FHUVT
DO 7VBOWLMO I1LNRHODRY $QRWKHU VWUHDP LQ WKH Ol
QHJDWLYH UHDDHMIR B QKLY EGIPHQWDO SROLF\ DQG FRQVXP]

7KH UHODWLRQVKLS EHWZHHQ FRQVXPSWLRQ DQG SURC
HQYLURQPHQWDO DQG &65 ODEHOV H J EOXHV DQJHO IDL
HQYLURQPHQWDOOLRIQ LHOREFOAV FH R G R DWAM KLY R)EF VR E V
DQG &65 ODEHOV DVVLVW LQWHUHVWHG SDUWLHV LQ REWI
VRFLDO DQG HQYLURQPHQWDO VWDWXV RI SURGXFWV

7KLV SDSHU DLPV WD R MW VIXEHOIOY RHQUEER MPKH SHUVSHFW L
GLIIHUHQW ERGLHV Rl OLWHUDWXUH HFRQRPLFV HQWUHS
HIIRUW ZLOO EH PDGH WR FODULI\ WKH NH\ |DFDAERID\H GV K [
SURGXFWV GHPDQG

7KH UHVWDBHW ISIMRBHHGY DV IROORZV 7KH QH[W VHFWLR
DQDO\]LQJ NH\ FRQWULEXWLRQV SHUWDLQLQJ WR WKH OLV
VHFWLRQ DQDO\[HV FRQVXPHUVY DQGBHERGRE B U \DN EHKDY L
7KH WKLUG VHFWLRQ SUHVHQWY D W\SRORJ\ Rl JUHHQ FRQ
VHFWLRQ RIIHUV WKH FKDSWHUTV FRQFOXGLQJ UHPDUNYV

ILWHUDWXUH 5HYLHZ

$ JRRG VWUDWHJI\ IRU WKH EXVLQHVV FRPPXQLWQJWR DGC
IURP HQYLURQPHQWDO SROLF\ LV WR VXFFHVVIXOO\ LPSOH
ODEHO 1LNRODRX DQG .D]DQW]LGLVODEHOS$HILWRHAD R D B RE
RU YROXQWDU\ EDVLV 7KH PDQDDBM®RUYPYROIBWHG RLWK [
SDUW\ FHUWLILFDWLRQ ZKLFK FDQ OHJLWLPDWH LWV RYHU
,Q FRQWUDVW WKH YROXQWBK® FPKD UDHIWHU URR RIPQIRIBER LU F
DQG FRQVXPHUV WR UHDRWKH JDEQVWKIEWBDXYGEBHW MR SUR
FHUWLILHG ILUPV FDQUBH QZPRHOHURRQ DQG 1HHJUDDUC
QXPEHU RI RWKHU ODEHOV IRFXV RQ VRFLDO FKDUDFWHU
DVSHFWV &DUUHUR DQG 9DORU

/DEOSUHVHQWY VRPH UHSUHVHQWDWLYH MRXUQDOV RI
7KH VHOHFWLRQ RI MRXUQDOV KDV EHHQ EDVHG RQ WZR P
MRXUQDOV DQG E WKH LPSDHW DODFWRU RI MRXUQDOV 3RL
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7TDEOHRXUQDO RI HFRQRPLF DQG VRFLDO OLWHUDWXUH

7LWOH 1XPEHU RHPDQG6XSSO\
SDSHUV 6LGH ©6LGH

"RXUQDO RI (QYLURQPHQWDO (FRQRPLFV DQG ODQDJHPHQW
(FRORJLFDO (FRQRPLFV

(QYLURQPHQW DQG 5HVRXUFH (FRQRPLFV

-RXUQM@Y RURQPHQWDO ODQDJHPHQW

&RUSRUDWH 6RFLDO B5HVSRQVLELOLW\ DQG (QYLURQPHQWDO
ODQDJHPHQW

%XVLQHVV 6WUDWHJI\ DQG WKH (QYLURQPHQW

-RXUQDO RI &0HDQHU 3URGXFWLRQ

%XVLQHVYV DQG 6RFLHW\ 5HYLHZ

% XVLQHRW GWEIURSHDQ S5HYLHZ

&RUSRUDWH *RYHUQDQFH 7KH ,QWHUQDWLRQDO -RXUQDO RI %XVLQHV
WR 6RFLHW\

-RXUQDO RI %XVLQHVV (WKLFV

,QWHUQDWLRQDO -RXUQDO RI &RQVXPHU 6WXGLHV

$JULFXOWXUH DQG +XPDQ 9DOXH

(FRQRPDLGE 6RFLHW\

-RXUQDO RI ,QWHUQDWLRQDO &RQVXPHU ODUNHWLQJ

(QYLURQPHQW 'HYHORSPHQW DQG 6XVWDLQDELOLW\

-RXUQDO RI 5XUDO 6BWXGLHYV

3DSHUV UHO IDYODIEGW W R HFR

$ FODVVLILFDWLRQ D@EGEHMO\SRORJ\ RI HFR
TKHMWFRPSRQHQW LV WKH GHPDQG VLGH ZKLFK FRQILU
SUHIHUHQFH RI FRQVXPHUV WR EX\ D SURGXFW 7KLV FDVL!
PHFKDQLVP WKH RWKHU LQFOXGHV WKH VXSSORVGERJIZKHIL
WR WKHLU FDSDELOLW\ WR SURGXFH ,Q WKLV VHFWLRQ W
RI OLWHUDWXUH UHJDUGLQJ FRQVXPHUVY ZLOOLQJQHVV W
GHPDQG VLGH DQG WKH VXLWDEQ@WHL WRHFKHQW XKV FW RBWLHQU
SURGXFWLRQ SURFHGXUHV LQ RUGHU WR PDNH SURGXFHL
SURGXFWYV

D(FRODEHOV $ GHPDQG VLGH DSSURDFK

(FRODEHO IDFLOLWDWHY FRQVXPHUV ZLOOLQJ WR EX\ HQ
DXWUV FRQ\WBHHOWFRXO0G EH YHED WG RVURFOW ZRD B K HW J
JRRG IRXQGDWLRQ IRU D FRQQHFWLRQ EHWHWHIMOFRQVXPF
ODVRQ /X QIGVTXOLO/W 7DEMMRZV VRPH UHSUHVHQWDWL
FRQVXPHU SUHIHEHQWHM HRBUSKHIRRS X FW W RDW OV W HIL@H Q@G | 8
WKDW WKHUH LV D VWDWLVWLFDOO\ VLIJQLILFDQW GHFOLQ
ZLWK WKH \HOORZ ODEHO H J OLVWHG6ERRD ORHQUFXUI\ VD
LGHQWLILHG WKDW 6ZHGLVK FRQVXPHUV DUH ZLOOLQJ WR
7UDGH ODEHOHG FRIIHH

7HLNW DO FODLPHG WKDW WKH SHUVRQDO QRUPV DQG
VRFLDO QRUPV PRIOFGVEHWBRWLWRYHO\ DVVRFLDWHG ZLWK
HQYLURQPHQWDOO\ IULHG00S URSGDRMLM L 6G&) MAKODUG JUHH Q
SRVLWLYHO\ DVVRFLDWHG ZLWK VXIILFLHQW DPRXQWV RI L
DEXW WKH HQYLURQPHQWDO DWWULEXWHV RI SURGXFW
FRPSHWHQFLHYVY DXWRBRRQRPQE WKBWMRFRR KRXVHKROGV

.0 # /! " o#1 + )& . 0! 2 "
ay " 0 ! #
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ZHOO HGXFDWHG DQG KLJKHU LQFRPH +RZHYHU 6ULQLY]I
WKH DUJXPHQW RI D UHODWLRQVKLS EHWZHHQ HFRQRPLF V
WKH\ FDOFXODWHG WKDW HQYLURQPHQWDOO\ FRQVFLRXVQ
HQYLURQPHQWDOO\ IULHQGO\ SURGXFWV

7DEOHMWXGLHYD REHEBRGEPDQG VLGH DSSURDFK

DD $XWKRUV OHWKRGRORJ\ JLQGLQJV SURGXFW
%UHFADW D RQRPHWULF $PWMKRXILK FRQVXPHUYV DUH ZLOOLQJ WR SIL
1*5HVHDUFK IRU VHDIRRG ODFN RI LQFRPH DQG

PHWKRGRORJ\ HVVHQWLDO LQIRUPDWIHRIIRRGH LPSRUWL
EDUULHUV IRU WKHP
IRXUHLURG6VWIMELVWLFBRO& RMXP\WUYV SUHIHU WR SD\ KLJKHU
IRWDGH B5HVHDUFK PHWXREGRXRI\IRU IDLU WUDGH FRIIHH LQ
UHODWLRQ WR RUJDQLRRRHHH
29 %ULHQ6VDQWLVWLFRO& DQMXP\WUYV DUH ZLOOLQJ WR SD\ D

7THLVO 5HVHDUFK RHWKWRHGRXP IURP WR :RRBU ZRRG
SURGXFWYV SURGXFWYV

$PDFKHHWODWKHPDWLFDOKMRGHPELYLRQ RI D ILUP WR DGRSW DQ HFI

DO ODEHO ZLOO EH DIIHFWHG E\ WKH OHYHO

XQLW FRVW RI LQYHVWHHOOHWDRD RWKHU [LI
IRU OPEEHOOLQJ FHUW L HAFEDEIHRDQ
THLWONV DEONDWLVWLFRO6RFRBAQRRLF IDFWRUV H J DJH
5HVHDUFK PHWHKRGBRORINGXFDWLRQ LQFRPH FRXOG DIIH]
FRQVXPHU SUHIHUH®BHYDO IRU
HOQYLURQPHQWDOO\ IULHEBIEHDURGXFWV
*UDQNYHVYWSOWDWLVWLFRO(QDQDRWMWQWDOO\ DZDUH FRQVXPHUV DU
DO 5HVHDUFK PHWKRGBRORG E\ SRVBMOYH QHBFR
ZKLOH FRQVXPHUV ZLWKHRIHU®®LQJ LQWHU I
LQ HQYLURQPHQWDO H¥®RHWOPLJKW EH
LQIOXHQFHG E\CPHEHOWLYH HFR
THLMVONV DODWKHPDWLFD@HUWRGIHDWLRQ SURJUDPV DIIHFW FRQVXP
DQG VWDWLVWEHRRDYD@RDOMRLEX\ WXQD SURGXFWYV

6HDIRRG
%DOO 7KHRUHWLFDO (FPEDDENOY FRXOG DIIHFW WKH SUHIHUHQFHI
RI FREMUV U H JORIGVL\Q U X F W
HQYLURQPHQWDOO\ IULHREG O\ SURGXFWV
LQGXVWU\
+DPLOWRQ@DWEEPDWLFDOORRGIXIK FRQVXPHUV SD\ D KLJK
=LOEHUPDQ SUHPLXP IRU HQYLURQPHQWDOO\ IULHQGO

SURGXFWYV QHYHUWKHOERWUD®KH\ FDQQT
VLQJOH RXW WKH HEQPEURQYPHQWDO
KDUDFWHULVWLFV RI JRRGYV
&DL DQWDWLVWLFRO(QDXQDROWMAHWQWDO FHUWLILFDWLRQ VFKHPI
$JIJXLODU OHWERDO\WVLY MXVWLI\ SULFH SUHPLXRRGIRU IUHTXHQWC
SXUFKDVHG ZRRG SURGXEFRXFWYV

'"f{6RXHW DO SURYVLEBOGVVLILFDWLRQ Rl FRQVXPHUV IRO
GLSROHV RI FRJQARVIQWLMW IDYQHG SGIRYSHFWLYHY H J JUHDW
HQYLURQPHQWDOO\ IULHQGO\ SURGXFWV DQG SHUFHLYH
FRQVXPSWLRQ RDOMY LURQPEHUWSWRGKFW VULVNY H J Gl
HQYLURQPHQWDOO\ IULHQGO\ SURGXFWYV %DVHG RQ WKH\
DUH (QYLURQPHQWDOO\ JUHHQ FRQVXPHUV ZK@®RDEB O IKQJ K
DQG LWV GSHWRHUIYWY 3ULFH VHQVLWLYH JUHHQ FRQVXP
SHUVSHFWLYH DQG KHVLWDWH IRU SURGXFW FHUWLILFDWL

0 # /! " #1 o+ )& . 0! 2 "
a)y " 0o ! #
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FRIQLWLYH SHUVSHFWLYH EXW SHUFHLYH KLJK SURGXFW E
OHVVQE®R/LYH SHUVSHFWLYH DQG DUH KLJKO\ GRXEWIXO
SURJUDPV

(FRODEHOV $ VXSSO\ VLGH DSSURDEFK

7KH PDMRULW\ RI WRHHBEX OUMW@WDMAPRUH KDV IRFXVHG R
UHODWLYHO\ IHZ VWXGLHVOKDWLHS I& HODROOMO ZY W KHIJWIKH VXSS8EL
SRLQWHG RXW WKDW DOWKRXJK ILUPV KRSH WR EHQHILW
WKH\ HQFRXQWHU WKH SUREOHP RI DV\PPHWULF LQIRUPD
EHQHILWY 6FKXPDFK8UWKDWOEHROGNVWHDVVLVWY LQ HOLPL
LQIRUPDWLRQ EHWZHHQ ILUPV DQG FRQVXPHUV DV ZHOO
GLITHUHQWLDWH WKHLU SURGXFWV 6LPLODUO\ WKHUH DL
DGRSW OQEHPRWKIN\ VY WIGEGLWLRQ WR WKH SRWHQWLDO RI
SXOO DSSURDFK WR LPSURYH WKHLU SURILOH WR JDLQ
HISRUWYVY 7DEOH ,,, VKRZV VRPH D FOIHHPQ 6 LARIUDQSU R & K FWHX

8SKDHW DO GHYHORSHG D JHQHULF IUDPHZRUN IRU VWUD
WR RXWOLQH VRPH VSHFLILF RSSRUWXQLWLHV IRU ILUPV
VXVWDLQDEOH GHYHORSPHQW DQG FUHOWHEH O EH9E XEIBRHF W F
2WKHU VFKRODUV KDYH HPSOR\HG YDULRXV PDWKHPDWLF
EHQHILWY DULWDEHOWRBGHRFRVLRQ IRU ILUPSAHERXVVHI DQ
<RXVVH|I DQG $\HBPDQGLFODLPHG WKDW JRYHUQPHRQW® VKR
HFRHUWLILFDWLRQ VFKHPH EHFDXVH RI WKH KLJK UHVLVW
FRQVXPHUVY VXUSOXV DQG WKH DPELJXLW\ RIOHDEHIOM QP
$OWKRXJK 'RVL DQG ORUHWWR D U HHR D ® G\L MPLLFO®JO RFSR.
HFEBDEHOOLQJ RQ ILUPVY WRWDO FRVWV WRHEMGQL®U R \
SURWHFWLRQ RI WKH QDWXUDO HQYLURQPHQ®D EHQ PH QM KIH
GLUHFWO\ DVVRFLDWHG ZL\RBXWQYHVWHRAR®R ORYLRQZK
HQYLURQPHQWDO SROOXWLRQ

.RQLVKL D U J X HISOW R EDVBEBRY WP BWUDWHJ\ FDQQRW D
VROXWLRQ 7KLV FRXOG RQO\ EH DEKYH®RGH® WHRFHK DRI I
DQG D FRIIMMHP\ SROOXWLRQ WD[ DUH GHVLJQHG $\XVR
HFBDEHOOLQJ EHFDXVH WKH\ VHHN WR JDLQ D FRPSHWLW
WKHLU UHODWLRQVKLS ZLWK VWDNHKROGHUV H J ORFDC
-DPDOSXULD GHWHUPLQHG WKDW JRYHUQPHQWYV ZRXO
WR DGRGWEM®GR DQG KDYLQJ D KLJK YDOXH RI VRFLDO PEL
SROOXWLRQ

IDEHOV $ WUDGH DSSURDEFK

7UDGH LV FRQVLGHUEBRBPWR H HRZW®H @ IPRRFEFHUQ HFRQRPLH
KDYH DWWHPSWHG OMDE HIDW R EWXKWBORERO RU ORFDO WUD
DPELJXRXV ILQGLQJV HLWKHU DV D SRVLWLYH UHODWLRQ
%UH@MMRQO PDLRB®DNIDW WKHUH LVOBPEBPNUBHDERYOWEDFI
WUDGH VL@TOEWROVERRXOG FUHDWH RSSRUWXQLWLHV IRU |
SURFHGXUHV E\ UHGXFLQJ D UDQJH RI RSHUDWLRQDO DQG

LOQOWHQWBIXAWSERR WHFKQLTXHYV

.0 # /) " o#1 + )& . 0! 2 "
ay " 0o ! #
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%DWHWW DO SRLQWHG RXW WKDW VRPHOPEX@WUQHVIRPQAOR
RWKHU FRXQWULHV ZLWK SRVLWLYH UHVXOW\ EHMQAW®PLIKW
LQFUHDVH WKH DV\PPHWULF LQIRQBDIWURYQ E8® AHHX G R QL
RI WKH FRVWV RI LPSRUWLQJ FRXQWULHV *UHDNHU
DQDO\]H WKH SURVSHFW EHWZHHQ WKH HQDFWPHQW RI HQ
ODEHOOLQJ VFKHPH

7TDEOBHFDGHPLFURGONXFH® REHIDOR Q J

DD $XWKRUV OHWKRGRORJ JLQGLQJV SURGXFW
\
7UXIHW DO &RQFHSWXMOILUVW WOBHHRI HFREQSURYLGH
PRGHO DQ DGYDQWDJH WRUN@PSURGWKW VKRUW
.DUONWOQDO &ERQFHSWoORPG! LPRWWULWHULD 6RDIKR® YHVWLQJ
PRGHO DUH VHDVRQ FDWFK DUHD VL]H Rl ILVKLC
YHVVHO
<RXVVHI MWK HPDWRFIDEHO LV QRW QHFHVVWDRDWHUDOFRQWULEXW
IDKP D ®GIG O PRGHOQDWXUDO HQYLURQPHQ VA RBIHEMHHUWDWLRQ
'RVL DQG 0O PDAMWVKWRDWREFDEHOOLQJ LQFUHDVHNOQWMKIB QQYHVWPHQ
O PRGHOFOHDQ WHFKQRORJ\ (FFODEHOV

%D Q VWM D & &DVH VWXGLAURQPHQWDO FHUWHQRDWQRQ FDXVFE

UHVHDUFKKDQJHYV LQ WKH VXSSO{FFRRDEBAM ODWLRQ\
RI VXSSO\ FKDLQ DJHQWYV

.RQLVKL ODWKHPDWRFDEHOOLQJ GRHV QRWHIGNIOWDH WKH RSWI

O PRGHOVROXWLRQ VRPH DGGLWERQEBOHFRQRPLF |
WHFKQRORJLFDO FRQGLWLRQV DUH QHFHVV]

$\XVR 6WDWLVVERPEM W IDIGIYDHQ WD JH  VYWHINAHKCRD GHU V |
DQDO\MLYQIOXHQFH DQG FRQVXFMFBDEIHPDQG DIIHF
SHVHDUFK UPVY GHFLVLR®MD®ROMDEARIW HFR
PHWKRGRORJ\

-DPDOSXULD ODWKHPDWRFDEHO DGRSWLRQ E\ HHQRAVYDEHHGV VRPH
O PRGHOILVFDO LQFHQWLYHYV HFEDEHO

%UXFH DQ® ODWRKMHPDAMKHAIH DUH EDUULHUV IRWQHWEP® WR DGRSYV
O PRGHOHBPEIXEHOV VXFK DV LQFMHDEKI UHWXUQV
VWDWLVWEPD® DQG FRPSOH[LWLHV LQ SURGXFWLRQ
DQDO\VLV

YDQ $PNMW W@ 6WDWLVWXPEMNWLQDWLRQDO FRPSPHQMWYD®VWDEOLVK
DQDO\YLBURGINSHFLILBDEHRFR WR HFREERYM
SHVHDUFWKHLU SURILOHYV
PHWKRRO R J\

(PSLULFDO 5HVXOWYV

JLIXUH LOOXVWUDWHY VRPH W\SHV RI JUHHQ FRQVXPH!
IXQGDPHQWDO SBHRIFQSOAHMRH Q ZKLFK D SHUVRQ LV FDE
EX\' D SURGXFW ZLOOLQJQHVV WR SD\ LW LV SRVVLEOH W
FDWHJRU\ LQFOXGHV UDUZKHQH RREWRXYHH D KR &W QI EEXKG FKBRIR G XF
DovRQJ WR SD\ D SUHPLXP WR DFTXLUH WKHP ,Q DFW
FRQILUPHG WKDW GLITHUHQW JURXSV RIFBHRSOH ® WU G
/IRXUHLYR DQG /RWHW HD O 7THLVO
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JLIXUHS W\SRORJ\ RVXIRMHUHQ OFR® VXSSOLHUYV

7KH VHFRQG RDWOBRMGH& FRQVXPHUV ZKR KDYH WKH H
HQYLURQPHQWDOO\ IULHQGO\ SURGXFWYV KRZHYHU WKH\ |
WKHLU VNHSWHRLWPI IRFIDMAR Q DQG W®HE EH GB\H W BN $WQ RQWOK
WKH SUHVHUYDWLRQ Rl WKH QDWXUDO HQYLURQPHQW DV
IULHQGO\ SURGXFWYV DUH XQMXVWLILDEO\ SULFHG KLJKHU
QH[W FDWHIRIFROXGHY FROUXPHIUYVOZOR \WRESHDH® & WREXFW
DUH QRW DEOH WR EX\ WKHP GXH WR ORZ LQFRPH +RZHY!I
FRQVXPHUV QHHGV IXUWKHU DQDO\VLV Rl FHUWDLQ DWWL\
FRQVXPHUVISRDODMXEVIPO 7KHVH FRQVXPHUV ZRXOG EH L
HQYLURQPHQWDOO\ IULHQGO\ SWDREGHONGY SR GKHN I HGHRD Q\RK
HQYLURQPHQWDO SUHVHUYDWLRQ 7KH ODVWLWYXR RVFRQ"
XQZLNJ DQG FDQQRIVE BDH R B URGRXFW V

6LPLODUO\ WKH VXSSO\ VLGH LV FODECLH IGH EUHEYXRMD @ D
ILUPYL 8RWHQ@MOLBHOHBRLILPY FRQYHQWLR QBRI IILWPW FDWH
LQFOXGHWDWUPWHNZLOOLQJ WR LQFEN®V LQ KXER SMKLHIH H
EXVLQHVVHV DOBEHIDAHE IHBRY WKH\ DUH ORRNLQJ WR JD
RYHU FRQYHQWLRQDO ILUPV 7KH VHFRQG FDWHJRU\ HQFRF
SRGXFWV DIDEK GI¥R

JLIXUHF W\SRORJ\ IRU ODLHHEAOD DQEL HFR

JLIXUH VKRZV IRXU SRWHQWLDO FDVHV DFFRUGLQJ W|
DQDO\VLV ,Q WKLV ZD\ IRXU SRWHQWLDO FD VB EHRR/X D GHE F
SHUFHLYHG DV EDUULHUV WR LQWHUQDWLRQDIO DWUDGH
FRQYHQWLRQDID RPIBRUBLQIJ FRXQWULHV FRXOG EH LGHQW
XQZLOOLQJ WR EXAHIURMSIR UMGH G IHERX F WH/ GLXPH. WWIRWW K & V UD kX
XQFHUWDLQW\ DERXW WKH UHOLDELOLW\ RI IRUHLJQ FHUW
FRXQWULHV ZLOQ LBEWMR UMEORINEEHFW DOG RSHUDWHLXQGHU F
SURGXFWLRQ DQG RSHODBNWVREODOG\\OWRPW WRKRLU DFFHVV
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WKH FDVH DIODHEHWWOWHWMBRIH GHHPHG DV EHQHILWY WR LQWHUQTI
KDYH DGR®WHBOWFRLOO EHDRIBQHIMWKH3E KDY HOQE HIOG RWWLHA
OLNHO\ WKD® VKRSV WKH VFHKHEH) LVQ KW KIHP $RW WUWIDPJ 6FR X Q\
WA\SHV RI FRQVXPHUV PLIJKW EH LGHQWLILHG

&RQFOXVLRQV

7KLV SDSHU WR GHDMWRHOW D OLWHUDWXUH OBEHBOX DK \
UHOHYDQW\OEWBUYDWKXKWE LQ WKUHH FDWHJRULHYV WKH GHF
JURP WKH GHPDQG VLGH WKHODRBKGQYJINREXQ\G IPFODL\VG B \WRKD W |
ZLOOLQJQHVV WR SD\ RI FRQVXPHUV IRU YDULRXVRSURGXF
ILUPV DUH PRUH UHOXFWDQW WR LQYHVW LQ HQYLURQPH{
H[SOLFLW GHPDQG IRU WKHVH W\SHV RI SURGXFWV 0DQDJ
ZRXOG RQO\ LQFUHDVH WKH WRWDO PFRYWVOR| WWFPEHZBEWK |
FRXOG EH KHPISUW LELHERRURGXFWY DQG WKURXJK D UHOLD

$GGLWLRQDOO\ D W\SRORJ\ LV SURSRVHG &RQVXPHUV
FDWHJRULHVY DFFRUGLQJ WRSDE LI®UW F@® Q& RZLLHOGD LSQIRIG-DVRMW
FDWHJRULHVY LQGLFDWH WKDW XQGHU VSHFLILF FLUFXF
FRQYHQWLRQDO KDELWVY WR HQYLURQPHQWDO IULHQGO\ RC

SHIHUHQFHYV

$PDFKHU * 6 .RVNHOD ( DQG QYOLRIDR PHW/D0F RROHW LW LR (
HFEBDEH®DQUQDO RI (QYLURQPHQWDO (FRQRPLFV DQG 0D

$\XVR 6 $GRSWLRQ RI YROXQWDU\ HQYLURQPHQWD
DQDO\][LQJ WKH H[SHULKG@FEISRRBDWESDERMKDO 5HVSRQ'
(QYLURQPHQWDO ODQDJHPHQW

%DOO - &DQ ,62 ODEHXOQELBFRVXUQ WKH F RWQXMOUEXFM LR
DQG (QYLURQPHQW
%DQWHUOH $ &HUHGD ( DQG )LW] O IDEHOOLQJ D

QHWZRERFNSMULVRQ EHWZHHQ WKH *BoWRDQ \DKQ BR RGD -QROOU

%DVX $ . &KDX 1 + DQG *URWH 8 2Q H[SRUW ULYDO!
WKH UROCODE®HMREXOWXUDO (FRQRPLFV

%UHFDUGLPL #0OD/XFDV 6 3HUUDXGHDX < DQG 6DOODGDU
GHPDQG IRU JUHHQ SURGXFVOWEEHQ BSPOQFRDWRRQLRK H
(FRORJLFDO (FRQRPLFV

%UHQWRQ 3 -RQADWGWQG -HQVHQ 0 ) QJ D QE@ERREP®HODEF
FRXQWU\ H[SRUWV D UHYLHZ RHYWHIOR SPHYHD RRRROHFW 5l

%UXFH & DQG /DURL\D $ DIOHE [EDYR. G ROW HROQV RO H FRH V
(FRQRPLFV

&DUUHUR , DQG RPODRMEBOOHG SURGXFWY LQ UHWDLOHUV®
VWXG\ Rl %ULWLVK D QGWHUD@®D WK RUQHVOD LRMHLQYD O RI 5HYV
ODQDJHPHQW

&RQQHOO . < + ,QWHUQDO D ®R Q[FMLIRX Y DEdSLE/M WH BHD M
,QWHUQDWLRQDO -RXUQDO RI &RQVXPHUV 6WXGLHV
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'f{6RX]D & 7DJKLDQ 0 DQG /DPE 3 $Q HPSLULFDO
HQYLURQPHQWDO OD RHROSRRID VR QUKPIAMQLFDWLRQV $
-RXUQDO

'RY & DQG ORUHWWRHGERODEHOOLQJ D UHOLDEOH HQYLUR
(QYLURQPHQWDO DQG 5HVRXUFH (FRQRPLFV

(QJHO 6 $FKLHYLQJ HQYLURQPHQWDO JRDOV LQ D ZRU
RI WUDGH SROLGDEWOR®RBQBGRRI (QYLURQPHQWDO (F
ODQDJHPHQW

*UDQNYLVW * 'DKOVWUDQG/H ROSDHWHRISHQYLURQPHQWI
FRQVXPHU SUHIHUHQFH Q H-JFOXWIQMHO YR/ SR\DLWKXIPYHH G R ¢

+DOVWHLQ ( %RIDOV BSLPODV &DQ KRXVHKROG FRQVXPHUYV
/HVVRQV IURP D VXVWDLQBKOB /&I RIRFS IDERQRRQWD O (
ODQDJHPHQW

+DPLOWRQ 6 ) DQG =LOEHUPDQ ' FHUWHLREDQD PBUNTHX\W\O L |
IUDXRBXUQDO RI (QYLURQPHQWDO (FRQRPLFV DQG 0DQDJ

-DPDOSXULD $ 2 @ Y RHDOXXIQQN) DU G F RN R Q R PLLGF HHQWWALFY bW/

.DUOVHQ .0 +HUPDQVHQ 2 DQ®DEHBIUYBHO®IRRG GRHV LW
WKH KDUYHVWLQJ SDWWHUQOD WRIQHRBRBILEDQ ILVKHUPHQ

.RQLVKL < (IILFLHQF\ SURSHUW I5HHW RRXIU FEH. Q D Y § HHFIR
(FRQRPLFV

/JRXUHLUR 0 / DQG /RWD®HWDGH ORBHEHRUQ FRIIHH ZDNH XS
FRQVFLH®ARILFDO (FRQRPLFV

ODVRQ &) ODEHROOLQJ DQG PDUNHW HTXLOLEULD ZLW
(QYLURQPHQWDO B5HVRXUFH (FRQRPLFV
1LNRODRX , ( (YDQDROVQR ( DQG :TRIOXQWDU\ YHUVXV PD:

(06 LPSOHPHQWDWLRQ PDQDJHPHIQWL IDBBWULEIRRWLEQ (0
-RXUQDO RI ODQDJHPHQWWILHRMHDUFK DQG ,QQRYD

1ILNRODRX , ( (YDQJHOLQRV ., (DQG POPHORWOQ® PDQDJH
PDQXIDFWXULQJ 60(V HYLGHOQFRE YIURRQ PHOWRIVO *QHHEOH
ODQDJHPHQW -RXUQDO

1LNRODRX , ( DQG .D]JDQW]LGLV / $ VXVWDLQDEOH F
LQIRUPDWLRQDBRPIPARQYXPHUV OXQWBUBBKGHWWRG XFV
&RQVXPSWLRQ

1REOHW / & 7HLVO 0) DQG 5XELQ - )DFWRUV DIIHF
ODEHOHG 7YKL\ FORUWWDWLRQ 5HVHDUFK 3DUW

29 %ULHQ . $V® QGO 7HL LOFRUPDWLRQ DQG LWV HIIHFW RQ
HQYLURQPHQWDOO\ FHURXUKQHD® IRIUHRUMBWRERDWRFLFV

3RUWHU $/ .RQJWKRQ $ DBBVHDUFK SURILOLQJ LPSURY
UHYLBFZRPMWWULFV

5RZODQGYV , + 6FRWW ' DQG 3DUNHU 3 &RQVXPHUYV
SRWHQWLD O6SXUBKDMVHUNWUDWHJI\ DQG WKH (QYLURQPHQ'

6FKROOHQEHUJ / (VWLPDWLQJ WKHHKHICR 6% B GWQ VK |F
JRRG -RXUQDO

6KXPDFKHU ODEH®RQJ FRQVXPHUVY SUHFRODHRIEARDOQ
(FRQRPLFV

BULQLYDVDQ $. DQG %ORPOREWWHG&SDSHU(AWRZHOV FRQ
DQG HQS& LW X UHRXYMD\® IRM (QYLURQPHQWDO 0DQDJHPHQ\
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6WHJ / DQG 90HNRXUDJHQY SWRQPHQWDO EHKDYLRXU $0Q
DQG UHVHDURK WDIBI@RD (QYLURQPHQWDH 3V\FKRORJ\

BWHLQ - H OHTPO VWDDEX\ORIDMFR SURGXFW DQG SURFHVYV
7UDGH 2UJDSPIHDWHIR® -RXUQDO RI (FRQRPLFV DQG %XV

7HLVO 0) 5RH % DQG +LFNWBEHOV WXPH) HHAFRDUNHW" ()
GRSKUMIH ODRXWIQDIO Rl (QYLURQPHQWDO (FRQRPLFV DC

7HLVO 0 ) 5XELQ - DQG 1REDWW\ &DQFLQJIRQWHUDFWLR
ODEHOV DQG-RRQY¥BOHIV(FRQRPLF 3V\FKRORJ\

7VDOLV 7RODRKN, ( *ULJRURXGLV ( DQG 7VDJDUDNLV .
GHYHORSPHQW WR HYDOXDWH WKH QHHGV EFDOEDQ¥ H® F
VFRUHRXW®DO Rl ,QWHJUDWLYH (QYLURQPHQWDO 6FLHC

81(3 DQG ,,6' HOOWL WDRQP 7UDGH $ KDQGERRNV *HQHYD

8SKDP 3 'HQGOHU / DQG %OHGD 0 &DUERQ ODEHO
SHUFHSWLRQV DQG SRWHQRXID®D VPRV &DRQD WY GXRG KR

9DQ $PVWHO 0 GH %Q@DXZ DEQG 'WQBVEHUIKH) BHOLDELOLW
SUROG/SH¥LIOPERRY DV DQ DJURELRGLY HU¥LRG LPIHQD/LHP
&RQVHUYDWLRQV

90RVN\ 5 3 2]DQQH /. DQG )RQWHQRW 5 - $ FRQFH
ZLOIMIHWED\ IRU HQYLURQPHQWDOO\ FHUWLILHG ZRRG S
ODUNHWLQJ

<RXVVHI $ % DQS\HBKPDQGLOORHOLQJ FRPSHWLWLRQ DQ
HQGRJHQL]DWLRQ R(IQODRERQP® D WDIONHBI®DXUFH (FRQRP
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$SEVWUDFW

7TKH SUHVHQW SDSHU LV DGGUHVVLQJ WKH LVVXH RI GLYHWUWHWHWRWD QG

VWDUWLQJ IURP WKH 3KUHRRFHDQWQ BRI AFVMKHZHRKDQJHYV ZLWK WKH HPHUJI
HQYLURQPHQWMOX PHBVD@X¥YWH WR GHIRUHVWDWLRQ JOREDO ZDUPLQJ

LQGXVWULDO DFFLGHQWY 7KH *HQHYD &RQYHRQWLRQ ZKLGRHAD ) WG RV
HOQYLURQPHQWDO UHIXJHHY 7KH ,QWHUJRYHUQPHQWDO 3BQOWBHRQ &Ol
81 DQG UHVSRQVLEOH WR VWXG\ WKH FDXVHV DQG UHSHURQWHQRWYIORI
UHIXIXHHVL O 7KH SRRU RI WKH GHYHORSLQJ ZRUOG DUH WKH PRVYV
UHGXFWLRQ RI DJULFXOWXUDO SURGXFWLRQ WKH\ DUHUYWKGEDNSHVHS|
WKH\ UHVHPEOH GUDPDWILBDO®WW R DUKH FROXD WWKEG\PGHDOV ZLWK W
WKH FRQVROLGDWLRQ RI LQGLYLGXDO DQG VRFLDO ULJKMNWZ WE®E PRUI
FDXVHV RI DSSHDUDQFH RIWHQXIHRQ P WE&W D0GH RO UGRAENOHEP ORJIDO SUF
YLFWLPV RI LQWHUQDWLRQDO FKDQJHV WKH ULJKW WR'IOMMHERAL WLYHU
BUDFWLFDO GLPHQVLRQ RI GLVFULPLQDWLRQV LQ WK H FHPCGRIR\PHG W
PLIWRRBDWIRFXVLQJ RQ WKH UHSHUFXVVLRQV RI WKH HFRQRPLEYHULVLV R
SRSXODWLRQ LQ FHOQWHUV \HW XQKDUPHG IURP QDWXU X LWRMK I QRWQGL\
*UHHFH DQG LQ (XURSH IRWUZHAODFWVFDLRERYOBRFHQWDWLRQ RI WKH UL
VXFFHVVIXO SUHFDXWLRQDU\ $FWLRQV RQ QHZ 3ROLFLHV

_H\ZRUGYV (QYLURQPHQWBBI XIHEPBOWRWHQW 0OHMNURBHQW RI
"‘LYHUMIHZ\3ROLFLHV
(/| &RGHYV - - - m
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a 1.3 .

$L]DNLLDNDW DQ&D WR BWDWHG SUHIHXNWRGH 5 HVB K RIBM V V

$NWHU 6 %URXZHU 5 %UDQGHU / [EQW SYRDQWG e NSHUFLHQUWD L
&RQWLQJHQW ODUNHW(FRWOD &CFRERP RFW HW V

$UURZ . BRORZ 5 3RUWQH\ 3 5 /HDPHU ( ( 5DGHSRUW RIQW® K&F
12$$ 3DQHO RQ &RQW L@ GHYW @ B E X DYWWLIRQ

%DOLVWUHUL ( * OF&OHOODQG * 3RH DQG : B6FKXO]H &DC
9DOXHV" $ /DERUDWRU\ &RPSDULVRQ RI (QEHFROWERBMW & KR
9DOXHV ZLWK $XFWLRQ 9DOXHV (QYLURQPHQWDO DQG 5HVRY

%DWHPDQ , DQG 7XUQHU . (YDOXDWLRQ RI WKH (QYLURQP
*(& :RUNLQJ 3DSH&HQWUH IRU 6RFLDO DQG (FRQREDW® 5HV
(QYLURQPHQW &6(5*( 8QLYHUVLW\ RI (DVW $QJOLD 1RUZLF

%LURO ( .DURXVDNLV . DQG .RXQGRXUL 3 8VLQJ HFRQR
ZDWHU UHVRXUFHV PDQDJHPHQW D V>)ODYEHD HDW G FKWDLLW X IV OL
DSSOLFDWLRQ 6FLHQFH RI 7TRWDO (QYLURQPHQW

%LVKRS 5 & DQG +HEHUOHLQ 7 $ OHDVXULQJ YDOXHV |
PHDVXUHV ELDVHG" $PHULFDQ MRXUQDO RI DJULFXOWXUDO |

%URKU 5 %UDQGHU / DQG 9DQ %HXNHULQ 3 $ FRQYHQL
ZLOOLQJHVV WR SD\ WR RIIVHW WKHLU & HPLVVLRQV &OLPI

&DPHURQ 7 $ DQG 4XLJJLQ - (VWLPDWLRQ XVLQJ FRC
'LFKRWRPRXV FKRLFH ZLWK IROORZ XS TXHVWLRQQDLUH -F
ODQDJHPHQW=*

&DUVRQ 5 7 &RQWLQJHQW 9DOXDWLRQ $ 8VHU V *XLGI
(FRQRPLFV 8&6'

'LUHFWXRDRHYRUWY  1$#! 2 "0 " u

'ULFKRXWLV $ /XVN - DQG 3DSSD 9 (OLFLWDWLRQ IRUPD
FOLPDWH QHXWUDO IRRGV $8% :RUNLQJ 3DSHU 6HULHV 1R

'XIILHOG - : DQG 3DWHUVRQ '$ WLPDQQGHWVHOEHRMQOG RSOIDU}
GLFKRWRPRXV FKRLFH FRQWLQJHQW YDOXDWLRQ /DQG (FRQ

)$2 JRUHVWU\FDRIERQ ORWXUH ,QWHJUDWLQJ IRUHVWV DQ
FKDQJH VWUDWHJILHV )$2 )RUHVWU\ 3DSHU 5RPH

*HQLXV +DW]DNL ( .RXURPLFKHODNL (0 .RXYDNLV * 1LNLIRUD
(YDOXDWLQJ FRQVXPHUVY ZLOOLQJQHVV WR SD\ IRU LPSUR"
‘DWHU 5HVRXUFHV ODQDJHPHQW

*RVVOLQJ 6 +DJOXQG+/ 5BOKNO 0 DQG +XOWPDQ - 6ZHG
YROXQWDU\ FDUERQ RIPUHDW LW QZRIUB ¥ YW & R QB QW D ¥ VXD X
7RXULYRO R

*UD\ & ' DQG .LQQHDU 3 5 ,% 0 LS 6 H/ VBIY WAKRNMDLIEM 3 URD/G/H

+DONRIV DQG ODWVLRUL 6 '"HWHUPLQDQWY RI ZLOOLQJQHYV
LPSURYHPHQW 7KH (RXQRMLF Rt 6 RFLR

+DONRV * DQG ODWWVYRHIWPEQLQJ SXEOLF DWWSRDNX GV DUNGL A LFQ
ODNHMFWIIRNY :DWHU UHVRXUFHV DQG (FRQRPLFV

+DQHPDQ 0 /RRPLV - DQG .DQQLQHQ % ERW DS H\GW L F [
GLFKRWRPRXV FKRLFH FRGW LG DKQ VR XMDIXD RLRIJULFXOW X U

+RUWRQ % R &ROBDNWM®DQ , - DQG 3HUHV & ¥ HU ZL O D@XIHNV QY
IRU D OPDWOH FRQVHUYDWLRQ SURJUDP LQ $PD]J]RQLD D 8. ,W
(QYLURQPHQWDO &RQVHUYDWLRQ

-RKDQVVRQ 3 EHQH®RMWLY Rl (QYLURQPHQWDO FKDQJH &DPEL
&DPEULGJH

-RUGDQ - / DQG (OQDJKHHE $ + :LOOLQJQHVV WR SD\ I
TXDOLW\ :DWHU 5HVRXWFHV 5HVHDUFK

0 # /! " _#1 + )1& . 0! 2 "
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-RX 5 & DQG &KHQ 7 < VV WRLGOLQRIQ®LU 3DVVHQVHUW IRU
6XVWDLQDELOLW)\

.RHOOQHU 7 6HOO - DQG 1DYDUUR * 'K\ DQG ZKR PXF
HFRV\WWHP VHUYLFHV IURP WURSLFDO IRUHVW" $IERPSDULVF
(FRORJLFDO (FRQRPLFV

.ROOPXVV $ =LQN + DQG 3RO\FDUS & ODNLQJ VHQVH RI
FRPSDULVRQ RI FDUERQ RIIVHW VWDQGDUGV ::) *HUPDQ\

.RQWRJLDQQL $ 6NRXUWRV 0 /DQJIRWRX , 6 %DWHP DQW H J DDA
BWDNHKROGHU $RIDUNMUWW YIDDO RBRWLRQ RI HQYLURQPHQWDO D\

IDWLQRSRXORV ' ODOOLRV = DQG /DWLQRSRXORV 3 9DOXL
$ FROWLQJH@WWDP®XIDWEZRHVVDORQLNL *UHHFH /DQG 8VH 3F

IDWLQRSRXORYQYLURQPHQWDO YDOXDWLRQ LQ *UHHFH D UHYL
YDOXDWLRQWHRXGUIMVLSOLQDU\ (QYLURQPHQWDO 5HYLHZ

ILP + - DQG <RR 6 +LQ WUD¥WID SDVVHQJHUVY ZLOOLQJQHVV V
HPLVVLRQVS5HQHZUKBXVWDLQ (QHUJ\ 5HY

JRRPLV - .HQW 3 6WUDQJH / )DXVFK . DQG &RYLFK $ 0
RI UHVWRULQJ HFR\D@WRBDAHUHGA FHWH® EDVLQ UHVXOWV U
VXUYH\ (FRORJLFDO f{FRQRPLFV

ODF.HUURQ * - (JHUWRQ & *DVNHOO & 3DUSLD $ DQG ORXU
FDUERQ RIIVHW FHEWQHIEDW LRFRRQRQ&KFERKQJ DGXOWV LQ WKH
3ROLF\

ODOOLRV = /DWLQRSRXORV 3 'LOOLQJQHVV WR IS\D\ IRU LU
,QWHUQDWLRQDO &RQIHUHQFH RQ (QYLUR®P6IWDHOP EoHUW HQ
(UPRXISR®\URV ,VODQG *UHHFH

IDNDWDQL 7 $L]DNL + DQG 6DWR . '& FKRLFH $Q 5 3DF|
&KRLFH &RQWLQJHQW 9DOXDWLRQ 'DWD 5 SDFNDJH YHUVLRQ

CE.LEH#)E # " 1.$ 12" Y& # EEYH + *.1" Ll
0OS$ ! " 03 " . 112/ * @ 02 #! . 2& 00 2 +

l+ E+ 1" .212. 1 2& .. 1& ! & 3#1 " . 20% 2"/

)y "@E!. 2 + # .0 # 0.1 * # 0/! #1Q011.
3DSDVS\URSR¥MRRYPDQ&KULVWRBBRXORXQYLURQPHQWDO UHSRU
*UHHFH 7KH $WKHQV VWRFN H[FKDQJH $IULFDQ -RXUQDO R

B3DSDVS\URSRXORV . * DQ®@LBOSISRUMVIBSDQG WKHLU SHUFHSWLRC
IRUHVW .RXUL RI $OP\URV *UHHFH &RQIHUHQFH SURFHHGL
(FRORJLFDO 5HVWHRIWMWRRHU *KHQW %HOJLXP

3HWHWDQOH\ 0 DQG *RQ]DOH] * 6W B H LYR OXIQNV U W\DB B U E RQ
JRUHVW 7UHQGVY (FRV\WVWHP ODUNHWSODFH :DVKLQJWRC
3RXG\DO 1 & %RZNHU -0 DQG 6LU\ - 3 J)DFWRUV LQIOXH

SULFH SUHPLXPV IRU FDUERQ FUHGLWYV VRXUFHBXUQRBO X!
6 XVWDLQDEOH S§RFLHW\

5 &RUH 7HDP 5 $ ODQJXDJH DQG HQYLURQPHQW IRU VWD
6WDWLVWLFDO &RPSXWLQJ 9LHQQD $XVWULD
5HLVHU % DQG 6KHFKWHU 0 ,QFRUSRUDWORDWHR®A RD

HQYLURQPHQWDO SURJUDP EHQHILWY (QYLURQPHWULFV
5RK 7 .RR - & [DRX&®RX® < & &ROWLQJHQW IHDVLELOLW\ IRU IR
(YLGHQFH IURP 6RXWK .RUHDQ ILUPV -RXUQDO RI (QYLURQPF
BULGKDU . 7KH HPHUJLQJ LVVXH Rl WKH HPLVVLRQV WUD
,QWHUQDWLRQDO -RXUQDO RI®#6XVWDLQDEOH 6RFLHW\
BNRXORXGLV $ -RQHVDQGYDROHYLRWRV&UHQGY DQG GHWHUPLQ
FRWIRNHL@P@FLDO GLVFOR V XRIEOHIBQUREXFAHV LR U QD O

0 # /! " _#1 + )1& . 0! 2 "
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U 1.3 .

%HBD $ HWO ,GHOQWLI\ERDWHROV RQ WKH BHXD SLRLP R ILDQ
WKH 6DYDQQDK 5LYHU B6LWH XVLQJRXNWDMOWLRH SRIDQVSL
+\GURORJ\

%YHUQDO 6 HW DO +\GURORJLFDO H[WUHPHV PRGXOD
FOLRPDMWUHDPYVY DFURVV GIFNGURBVR YSDMWMOILDO VFDOHV
%RLWKLDV / HW DO $QDO\WLV RI WKH XQFHUWDLQW\

VHUYLFHV¥DVH VWXG\ DW WK&FIUHQHK EIDWIKH VRV™DHD (QYL
3DUW $
&URVV ) HW DO (FRV\VWHP HFRORJ\ PHHWYV DGDSW

WR D FRQWUROOHG IORRG RQ WKHF&R®RRUDD®R %3 Y6 UF D*

(VNHZ ( $ 3ULFH 6 - DQG (IRUFW®V RIDRZYFHHUIXODWLRQ
$QXUDQ 2FFXSDQF\ DQG $EXQ GRIPH UYDBW SR Q LB IQRORQ H V

*LGR . % HW DO OXOWLGHFDGDO UHVSRQVHV RI QDW
DOWHUHG IORZ URMHUPRADQL®RMWMDAH\DGM -RXUQDO RI )LVK
$TXDWLF 6FLHQFHYV

“HIl KHUU BHOHFWLQJ WKH PRVW FRVW HIIHFWLYH EPS
VRXUFH SROOXWDQWVY 1(:( DQQXDO FRQIHUHQFH

.HOEOH & 5 HW m®0'36(5 &RKGFHSWXDO ORGHO ,QWHJUD
BHUYLFHV LQWR WKH '36,5 )JUDPHZRUN 3/R6 21(

IDIOHQ - 0 )RVWHU * 5 DQG 2QVWDG &VWRUP VARIPX @R
IRU PRGHOLQJ WKH LPSDFW Rl VRLO6RUBVHRRVRRQFD!
FRQVHUYDWLRQ

IDVFKRX 6 ,GHQWLI\LQJ 5HIHUHQFH &RQGLWLRQV DQG &
IXWULHQW IRU $VVHWBKRWIQVRHALEDWPYMDWH RI WKH *UHH
7KHVLV 8QLYHUY&OS BWEWERMQV

/L < HW DO (IHIHFWV Rl ODQG XVH FKDQJH RQ HFRV\V\
UHVHUYRLUGKP\@BWDKHGHEDR $FWD (FRORJLFD 6LQLFD

OF&RUTXRGDOH - $DWHUGMHRWY DQG SOXPHV&DQDWGLYHUV
“-RXUQDO RI &LYLO (QJLQHHULQJ

7]JRUDNL 2 HW DO IXWULHQW PLWLIRWLBRQP® QW DK
ORQLWRULQJ DQG $VVHVVPHQW

81(30%$3 &KDSWHU (FRV\WWHP DQBWMRMLDQWGHYXPBBV: H
EHLQJ $ JUDPHZRUN IRU $VVHVVPHQW

86 (3% '"HVLJQ ODQXDO 86 (QYLURQPHQW 3URWHFWLF
&LQFLQQDWL 2+

'DQJ ' 6 HW(BRV\WWHP VHUYLFHV VSDWLDO FKDUDFWHL
ZLWKVUGHQWEWLQ@HQA®@ OL\XQ 5HVHWBXRIQU WIDIW HUNVKHR — $
(FRORJLFD 6LQLFD

'HEE - $ HW (PRORJLFDO 5HVSRQVHV WR )ORZ $OWHUL
SHODWLRQVKLSYV ZLMMWMOBRGQEYLGHQFH
KLWH & +DQGERRN Rl &KORULQDWLRQ f9G $OWHA\UQD'

,QWHUVFLHQFH 3XEOLFDWLRQ 1 <
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7KH HQYLURQPHQWDO IRRWSULQW LQ XQLWV RI FD

Rl 3HINRQ 7KHVVDORQLNLY SDUDGLJP
3DSDGRSRXORV 'HPHWULRYV
SQLYMNRVWBWWUDY 'HSDUWPHQW RI (QYLURQPHQWDO DQG
(QYLURQPHQWDO (WKLFV 6WXG\ *URXS
6HIHUL $JULQLR
HQY #XSQHW JU

$EVWUDFW

%HFDXVH RI JOREDO FOLPDWH FKDIQWH. QW KW HER @\RVERGW UR € X
HPLVVLRQV Rl JUHHQKRXVH JDVHV HVSHBLNKH K|RUHVHER Q/ G
HQYLURQPHQWDO IRRWSXIQQW \R ZBFW PHOMO\WBG&DPY D WRWDO SU
HQYLURQPHQW 7KH RREWQLEXWH@R®R®UHDV LQ UHGXFLQJ WKHVI
HVWLPDWHG 7R PDQDJH WKLV SUREOHP D PDS RI WKH VWXG\
VSDFHV DQG EXLOGLQJV ZDV FDOFXODWHG ZKLOH WRH VEWYOGLC
RQO\ RVWRBH\ EXLOGLQJV *LYHQ WKDW HDFK FXELF PHWHU RI
UHOHDVHG WKH EXLOW VSDFH LV H[SHFWH® WR HEQWR DFFRXZC
H[DPSOH RI 3DUQLWKD ZKHUH WIQH G X QFH G DDWHH DQF BX V B B QD GG.IR||
UHODWLRQVKLS ZDV IRXQG WKDW F RIEQHRAVBW MRKH JH M M Q W/ISH FH
WKH JUHHQ VSDFHV Rl WKH VWXG\ DUHDSIHFRUHBYS REEVHVRUH L

\HDRV &RURGXFHG WR FRPH WR JHUR

.H\ZRUGV (QYLURQPHQWDO IRRWSULQW TKH PHR VWX BHQJID UH
-(/ &RGHV 4 4 4 5
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VHD WXUWOH LQ FRDDWDBRORXWG#%6 XOELWDW V

&DPSDQL 7 %DLQL 0 *QDQQHWOWQFXVEDFHFHUHQD )
3UHVHQFH RI SODVWLF GHEULV LQ ORXVHAD®H B & DW WWWi
WKH 3HODJRV 6DQFWXDU\ IRU OHGLW HDUDRQH D3R 0D XWQ
% X OOHW LQ

&DUU $ ,PSDFW Rl QRQGHJUDGDEOH PDULQH GHEUL"
RI VHD WXUWOHV ODULQH B8ROOXWLRQ %XOOHWLQ
(QJOHU 5 ( 7KH FRPSOH[ LQWHUDFWLRQ EHWZHHQ PL

WKH RFHD Q6 F(IQ YIHFRK@ RO  +

*DOJDQL ) %XUJHRW 7 %RFTXHQH * OLQFHQW ) /HI
'LVWXWLRQ DQG DEXQGDQFH RI GHEULV RQ WKH FRQWL
LQ 6HLQH %D\ ODULQH 3R®OXWLRQ %XOOHWLQ

*DOLO % 6 *ROLN $ 7-UND\ 0O IJLWWHU DW WK
VXUYH\ LQ WKH HD\OW D QLEHG 8 R/GIQX\WY BRIQ % XOOHWLQ
+DUGHVW\ % ' ' +ROGVZRUWK $ 7 5HYLOO & :LOFR]

LGHQWLI\LQJ SODVWLFV H[SRVXUH LQ OkYH ZLOGOLIH
.LHVVOLQJ 7 *XWRZ/ 7KHHOLWWHU DUDNKQ@ELWDW DQG
0 %HUJPDQQ / *XWRZ 0 .ODJHV (GV ODU&QH DQW
%HUOLQ 6SULQJHU

XKQ HW DO '"HOHWHULRXV (IIHFWV RI /LWAXM®RRQ O
/  .ODJHV 0 (GV ODULQH $QWKURSRKHHQLE /LW
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a 1.3

$JUHVWL $ &DWHJIJRUHEDR UMD <$QRBQY/ LQFH\ 6RQV

%UDGOH\ 7 (VWVHQWLDO VWDWLVWLFV IRU HFRQRPLF
DQG 6RQV &KLFKHVWHU 8. S

&DUVRQ 5 7 &RQWLQJHQW 9DOXDWLRQ $ 8VHU V *XI

(FRQRPLFV 8&6"

'RFWRUPDQ / 0 % RPDQ3HUFHLYHG KHDOWK VWDWH DQG
RXWGRRU UHFUHDWLRQ DQ DQDO\VLV RI IRUHVW UHF
-RXUQDO RI )RUHVW 5HVHDUFK

(FRV\VWHP ODUNHWSOIBWMWS 2727ZZ HERV\VWHPPDUNHWSOD
HFRV\WWHFLEHY .12 "

)DUOH\ - DQG 5 &RVWDQ]D 3D\PHQWYV IRU HFRV\VW
(FRORJLFDO (FRQRPLFV
)DXO ) ( (UGIHODHIUDQE $ %XFKQHU * 3BRZHU  $ IC

SRZHU DQDO\VLV SURJUDP IRU WKH VRFLDO EHKDYLRU
SHVHDUFK OHWKRGYV

JRZOHU - / &RKHQ DQQ®BFWLFDLY VWDWLYWLFV IRU ILHOCG
BRQV S
)XOWRQ ' & ODQIUHGR 0 - ILSVFRPE - LOG

FRQFHSWXDO DQG PHDVXUHPHQW DSSURDFK +XPDQ GLF
*UD\ & ' DQG 3 5 .LQQHADU6366 6WDWLVWLFV PDGH VLPSO

(DVW 6XVVH[ 8. S

+DFNO ) 3UXFNQHU * - 2Q WKH JDS HQWHIBHQ S
&90DQVZHUV $SSOLHG (FRQRPLFV

+LOEH -0 /RILRW LFFRGHIOWH VRS & 3UHVV

+RUWRQ % &RODUXOOR * %DWHPDQ , - DQ&VBMHUHV

ZLOOLQJQHVV WRVEDOHRERDRVOHUWYIHMWLRQ SURJUDP LQ $F
FRQWLQJHQW YDOXDWLRQ VWXG\ (QYftURQPHQWDO &RQ

+XQWVLQJHU / 2YLHGR - |/ ( FRAR OW BILPF B B UWHLB W IVF
WUDGLWLRQDO SDVWRUDO V\WWHP WKH FDVH RI &DOLIF
DQG 6RFLHW\

,QJUDP - & ' :LONLH 70F&DHEHPHQWHOVR® ( + %DXU HW
(YLGHQFH RI 3D\PHQWV IRU (FRV\WWHP 6HUYLFHV DV
ELRGLYHUVLW\ FRQVHUY DWALRQ \DDHEP UsHIDYQ FHW HOLKR R ¢

.OHLMQ ' 5XQGO|l 0 B6FKHSHU - WORLWK +RHV 7V
FRQVHUYDWLRQ RQ IDUPODQG FRQWULEXWH WR KDOW|
(FRORJ\ (YROXWLRQ

ODUNRV $ OHQH[HV * 3DSDGLPLWULRX |, 7KH &+,
+ /RUDKINH & V:HHGV &ODVVLILFDWLRQ DV D 7§
3URFHHGLQJV RI WKH WK ,)&6 &RQIHUHQFH %HUOLQ 6

OHUFHU ' ( &RROH\ +DPLOWRQ . 7DNLQJ V!
HFRV\WVWHP VHUYLFHV LQ WKH SHOM®OIBFEWDWHY (FRV\V\

OLOOHQQLXP (FRV\WWHP $VVHVVPHQW 0($ OLOOHQ
(FRV\WVWHPV DQG +XPDQ :HOOEHLQJ ,VODQG 3UHVV :DV

3DSDVS\URSRXORV . * B6RNRV & . %LUWVDV 3 .
KXQWGEBPDQG D FDVH VWXG\ RI D OHGEMWRUH R QFICHD FH
DQG )RUHVWU\

.0 # /! " o#1 + )& . 0! 2
ay " 0 ! #
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3DSDVS\URSRXORV . * - _RXILV / 7RXUOLGD DQG $ *HRU.
HFRQRPLF LPSDEWHW®RR BXQRVQRJ EDQ \RQ QO R KDO OF OWLHD
*UHHFH D K\SRWKHWLFDO VFHQDULR $QLPDO ®%LRGLY}

3DSDVS\URSRXORV . * ®%OLRXPLV 9 &KULVWRGRXORX ¢
&KDOOHQJHV LQ LPSOHPHQWHQW HE¥FRXRWFLHI WD
FDVH RI D QRQSURILW IRUHVWU\ RUJDQL]DWLRQ -RXUQI
30LHQLQJHU 7 )HUUDQWR 6 +XQWVLQJHU / .HOO\ 0
DQG PDQDJHPHQW RI ELRGLYHNUFHW\ LDQ &DBE R QWB PV
ODQGVFDPSHM QPHQWDO O0DQDJHPHQW

6RNRV & . ODPRORV $ 3 .DOEXUWMIO)DUPLQJ B RBWAMBIG (
LQ OHGLWHUUDQHDQ DJURHFRV\VWHPV -RXUQDO IRU 1D
6RNRV & . SHWHUVRQ 0 1 %LUWVDV 3,QVLIKWDODWDRWD .

FRQWHPSRUDU\ KXQWLQJ IURP DQFLHQW +HOOHQLF FXC

7 ((% 7KH (FRQRPLFV RI (FRV\WWHPV DQ& WHIRGLY
(FRQRPLFV RI 1DWXUH $ VIQWKHVLV RI WKH DSSURDFK
RI 7((% S

7RJULGRX $ +RYDUGDV 7 'HBHUPLQODQWYV RI YLVLWRUYV
SD\ IRU WKH 1DWLRQDO ODULQH 3DIUNLRD EPRQAW KRW *L

9DQ +HFNHQ * %DVWLDHQVHQ - 3D\PHQWYV IRU HF
$ SROLWLFDO YLHZ (QYLURQPHQWDO 6FLHQFH 3ROLF\

9HQNDWDFKDODP / 7KH FROQWLOZIHQ@YYDRRXPWQRQ ®H
$VVHVVPHQW 5HYLHZ

'XQGHU 6 3D\PHQWV IRU HQYLURQPHQWDO VHUYLI
SUHOLPLQDU\ HYLGHQFH (QYLURQPHQW DQG GHYHORSP

<LDNRXODNL 0' DQG 9 3 30D$MQBMOBNWVYRQ RI VKHHS DQC
FHUHDO VWXEEOH LQSQRBOKHILPG *WHHBEPQPHQQHYV 6pl
OpGLWHUUDQpPHQV
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JLVKHU\ LQ WKH LVODQG RI .DO\PQRV 6( $HJHDQ
/IDQGLQJV SRWHQWINHOPHPWIRHHHUY PD

ANAULDNRXOD 5RGLWL 6WHULDQL ODWVLRUL 'LPLW
2FHDQRJUDSK\ ODERUDWRU\ '"HSDUWPHQW RI ,FKWK\RORJ\
7TKHVVDO\ )\WRNR 6WUHHW 1HD ,RQLD O0DJQLVLD
URGLWLA#FXWRKR WHULDQL#XGWKO IWGLV#XWK JU

$EVWUDFW
7KH DLP RI WKLV VWXG\ ZDV WR LGHQWLI\ SRWHQWLDO PpWLHL
ORQJOLQHV LQ .DO\PQRV LVOPRWEGHDBQERPJV HIND \®R @HULK H\H E |
DQG 0D\ WLPHV SHU PRQWK GXULQJ XQORDGLQJ WR FR
ILVKLQJ ZHUH UHFRUGHG 7KH ODQGLQJIWWSHISRSIWRFHGKUH JWF
LQYROYQBUS®WL &RPSRQHQW $QDO\VLV DQG WKH VHFRQG +LHUD
PoPWLHUV ZHUH LQGHQWLILHG V& LARN \ZHUMS R BRRPIRIWN CHIDROUEIRHLW
HU\WKL@RPPRQ VHBBPUHRY SDIKILDWH VHDEBBRBE XV \BRPPRQ
WZRDQGHG V HDSOR®PV ¥ X DIQ® V. OW K HBS DWHKD/E D ¥ D B&AHD VR QD O
SDWWHUQV ZHUH HYLGHQW IRU WKH PpWLHUV LGHQWLILHG LQ
VSHFLILF PpWLHU YDULHG W H PISGRFRHDGDVOL Y 19 RW R REYRHRLR B PIY IR MEIDHAIK
ILVKHUV RI .DO\PQRV ZDA NWKH PDUNHW SULFH

.H\ZRUGV 6PDOPODOH | IDKMHEMW LIMAK BHGLWHUUDQHD Q
-(/ &RGHV 4 4 4
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O\OLREDWLGDH

O\OLREDWLY DTXLOD

OXUDHQLGDH

OXUDHQD KHOHQD

0XOOLGDH

0XOOXV VXUPXOHWXV

3K\FLGDH

3K\FLV EOHQQRLGDH

3RO\SULRQLGDH

B3RO\SULRQ DPHULFDQXV

6FDULGDH

6SDULVRPD FUHWHQVH

6FLDHQLGDH

6FLDHQD XPEUD

6F\OLRUFKLQLGDH

6F\OLRUFKLQX)V FDQLFXOPD

6FURPEULGDH

.DWVXZRQXW SHODPL

6FRUSDHQLGDH

6FRUSDHQD SRUFXYV

6FRUSDHQD VFURID
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(SLQHSKHOXV DHQHXV

.0 # /! 41 o+ )1& . 0! 2 "
a)y " 0o ! #



(19(&21 ,flﬁl

(SLQHSKHOXV PDJULQDWXYV
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6SDULGDH
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3DJUXV SDJUXY

2EODGD PHODQXUD

6SDUXYV DXUDWD

6SRQG\OLRVRPD FDQWKDUXV

7TUDFKLQLGDH

7TUDFKLQXV GUDFR

7TULDNLGDH

OXVWHOXV PXVWHOXYV

S8UDQRVFRSLGDH

S8UDQRVFRSXV VFDEHU

=HLGDH

=HXV IDEHU

2FWRSRGLQDH

2FWRSXV YXOJDULYV

3DOLQXULGDH

3DOLQXUXYV HOHSKDYV
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$KHWR $VDUH 4XD\QRTHQNRYO QUD& EN\HUH  3URILWDELOLW
Rl VPDRDIOH ILVKHULHV LQ (OPLQD *KDQD 6XVWDLQDELOC

)DUUXJLR + 20LYHU 3$@QRYHUYLHZ RI WKH KLVWRU\ NQR:
IXWXUH UHVHDUFK WUHQ G V6EQHQHGL WHWIW@DPIRHDQ ILVKHU

%DWWDJOLD 3 5RPHR 7 &RQVROL 3 &EPRWRAW HULJQGDRRA
DUWLVDQDO ILVKHEURQRPEFLWVSMRWM LQ WKH FHQWUD
$HROLDQ ,VODQGV ,WDO\ )LVKHULHV 5HVHDUFK

&DVWUR - ODULQ 0O 3LHUFH - * 3XQ]JRQ $ L GHQWLIL
VHWR QJOLQH IOHHW &RSHYIDWKL QX URP HPRDKZHDWLHY 5HVHL
+ SS+t

'HSRUWH 1 8OULFK & ODKHYDV 6 'HPDQHFKH 6 %DVWDUG
FRPSDUDWLYH LQYHVWLJDWLRQ RI VWDVWLVWLFDO P
LOQWHUQDWLRQDO RWWIHRIJWIK HBZHD |L¥KHUR KV QLD WRK HO D L
GRL LFHVMPV IVU

JRUFDGD $ O9DOOM]RVR6DQFAWHBSGIMH - / &RUVL ) 6
DQG VWMBWERUDO G\QDPLFV RI DUWLVDQDO ILVKHULHYV
SURW HHFBMH 6 TRXUQDO RI ODULQH 6FLHQFH

*DUFRIBDPXHQWH / *R@YDOH] -)ORUALD )HEIXMEDGH] $OFD]DU
$OYDUH] - 5HOHYDQFH RI VRFLRHFRQRPLF LQIRUPDWI
PDQDJHPHQW RI DUWLVDQRORBN K 8§ ULKDU D BWERIKWVIXKW L R |
$VWXULDQ DUWLVDQDO2FHDHND QR &R BN WD G SIMEID JHPH.

*DURBIFDGULIJXH] 0 )HUQDQGH] 0 $ &KDWHEDNHS$LVDWLRQ DQ
FDWFK UDW H W RD OMK HRWHAMKMOHNO LFDQWH *XO1 6( 6SDLQ
WLPH VHULHV )LVKHULHV 5HVHDUFK

*X\DGHU 2 %HUWKRX 3 .RXWVLNRSRXORV & $OEDQ ) 'HHP
5 )DK\ ( 7XOO0\ 2 5H\QDO / &XUWLO 2 )UDQNRPOEHYV .
ILVKHULHV LQ (XURSH $ FRPSDUDWLYH DQDO\VLV EDV
JLVKHULHV 5HVHDUFK SsS

.DWVDQHYDNLV 6 ODUDYHOLDV & ' .HOO / 7 /IDQGLQJ
*UHHN VHW ORQJOLQHDVLQ&(®FRXQRHEO RI 0SS

.DWVDQHYDNLVY 6 ODUDYHOLDV& ' 9DVVLORSRXORX 9 +DlI
*UHHFH /DQGLQJV SURILOHV DQG LGHQWLILFDWLRQ R

ODUFK #SS

.DWVDQHYDNL 6 ODDDYHDROIRXORX 9 2WWHU WUDZOV
SURILOHV DQG SR WGIQWH DD MWD QHUDMU LQH 6 FLHQFH

JHOHX . 'RPLQLTXH 3 &KDUERQQHO ( /HWRXUQHXU < S$OEI

OpWLHUV HIIRVR IDI) ® HOMAKMFEDQHDROR DR IVD® |LVK
FDVH Rl WKH &RWH %OXH ODULQH 3DUN )LVKHU\ 5HVHDL

OD\QRX ) 5HFDVHQV / /IRPEDUWH $ JLVKLQJ WDFWL
VPDWORD OH FRDVWDO ILVKHUYFHYXDWLES/SYLQJ 5HVRX
. 0 # /! "-#1 + )& . 0! 2"
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OD\QRX ) ORU@OAMV&DBMHERQOGGBWR 0 3DOPHU O *DUFLD ( O
6PVBDOH ILVKHU\ LQ WKH %DOHDULF ,VODQGYV

HFRQRPLF DSSURDFK )LVKHULHYVY 5HVHDUFK

SDOOHWLHHWUIUDRQIGY - $ PXOWLYDULDWH DSSURDFK IR
FRPPHUFLDO FDWFK DQG HIIRUW GDWD &DQ - )LVK $TXI

SRGLWL . ODWVLRUL 6 9DILGLV ' 9DOXDWLRQ RI GUL
WKH IOHBIOMAPRIRY 'RGHFDQHVH 6( $HIJHDQ2FWWEH|&=(*
,UDNOHLR &UHWH

6WHUJLRX ., ORXWRSRXORV " . (U]JLQL . *LOO QHW D
ZDWHUV $HJHDQ 6HD 6SHFLHVY FRPSRVLWLRQ DQG JH|
S&

7]DQDWRV ( 'LPLWULRX ( .DWVHOLV * *HRUJLDGLV 0 .RXW
WHPSRUDO G\QDPLFV DQG UHJLRRIDAH FIKD ¥ B BWHI\ IL\DWHLF
5HV

7]DQDWRV ( 6RPDUDNLV ®RSRXORMHE * .RXWEHRWLI\LQJ DC
VPD\OFD OH ILVKHULHV PpWLHUV LQ WKH OHGLWHUUDQHD
*UHHFH )LVKHULHV 5HVRXUFHYV

BOULFK & DQG $QGHUVHQ % 6 '"\QDPLFV IRYHNVKAUL]
DFWLYLW\ LQ '"HQPDUN EHWZHHQ DQG ,&(6 -RXU
SS

‘DUG - + +LHUDUFKLFDO JURXSLQJ WR RSWLPL]H DC
$PHULFDQ 6WDWLVWLFDO $¥VRFLDWLRQ SS
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$QSVVHVVPHQW )UDPHZRUN RI (QYLURQPHQWDO 0D

(0$6 &HUWLILHG )LUPV

,RDQQLV ( 1LNRQDWRQWLQRV (YDQJHOLQRYV
IDERUDWRU\ RI %XVLQHVV (FRQRPLFV DQG (QYLURQPHQ"
(QYLURQPHQWDO (QJLQHHUYDRW\ 'RIPREUDWXV; BQWKH *U
'HSDUWPHQW Rl (QYLURQPHQWDO 6FOLMWQPH QE8QEYHHFHW)\
PGDNW#HQWBXWK:DHIJHQDONRD#HQY GXWK JU
$EVWUDFW
(QYLURQPHQWDO 0DQDJHRH Q@M ® Qo/ HRIAW. GAKHG D YHU\
PHDQV IRU ILUPV LQ RUGHU WR DGGUHVV YDULRXV HC
ZDVWHZDWHU WUHDWPHQW VROLG ZDVWH PDQDJHPHQW
FRQWURO 7KLV SDSHU DLPV DIW FIRHOD/GUEE ®WDOQJ] WRI WVKKLH
HQYLURQPHQWDO LVVXHV DGGUHVVHG E\ (086 FHUWLILH
EDVHG RQ WKH VFRULQJ EHQFKPDUNLQJ WHFKQLTXH)
VWDWHPHQWY SXEOLVKHG E\ (0$6 FHUWHIPDGHLU®@VD $Q
VDPSOH RI (036 FHUWLILHG ILUPV

H\ZRUGYQYLURQPHQWDO 0D QD JH FSHI@RW FOAWV\LW H PAW Y OV H J L |
HQYLURQPHQWD & GHWIRQ P B QWY ¥ WROMPHHRH/QIO
DFFRXQMVOWDLQDEOH GHYHORSPHQW
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 QWURGXFWLRQ
(036 KIDWHO\ EHHQ FRQVLGHUHG DQ HIILFLHQW WRRO

WKHLU LPSDFWV RQ WKH QDWXUDO HQYLURQPHQW IRU Z

JRU WKHFIMXQW DFKLHYHPHQW RI FRUSRUDWH HQYLURC

JXLGHOLQHV RIIHU VRPH FHUWDLQ B®® LH\V HQWILDRQWPWM B!

UHYLHZ HQYLURQPHQWDO SURJUDPV HQYLURQPHQWDO

VIVWHP DQG HQYWHMRPW QBWDOD¥WHDY DO  ~RIZIDYORU

WKH DGRSWLRQ RI DQ (0$6 LV DVVRFLDWHG ZLWK YDULF

PLJKW EH WKH ODFN RI VNLOOHG HPSOR\HHV DQG WKH |

WHFKQRORJ\ )UHLPDQQ DQGKG&EPKZWEBRW VLIJQLILFDQW E

HQHUJ\ FRVWY VDYLQJV LPSURYHG FRUSRUDWM LPDJH T

DO
0DQ\ RI FXUUHQW VWXGDHQ QR IFOBBVKIBYRQ LGHQWLI\LQ

DQG LQVWLWXWLRQDO WBRAWRHD/V RRVF R KN [SIOPM WHQG W

(0$6 .ROOQ DQG 3UDNDVK 2 QHWVK B OR Q MK DKYIHQ G % L

LGHQWLILHG D SRVLWLYH UHODWLRQVKLS EHWZHHQ VRP

RI PDQDJHUV WR DGRSW (0$6 VXFKDDW REGYR@BDWUDW

OLDELOLWLHV WKH DYHUDJH ODERXU FRVWVY DQG WKH D

D QXPEHU RI DXWKRUV DUH FRQYLQFHG WKDW WKH GLYF

PHPEHU VWDWHY Rl WKH R8 LV L[AVRXQW)HADIENHF FR QW H[W

6W U HWH DO

JUHLPDQQ DQG 6FKZHGHYV LGHQWLI\ WKDW *HUPDQ
IRFXVHG RQ LVVXHV VXFK DV HQHUJ\ VDYLQJYV ZDVWH Ul
SULHDJR DQG 3DODFLRYV VKRZKRWE®VDLROPR OHVRW

HQYLURQPHQWDO VWDWXV E\ PDNLQJ SURJUHVV LQ YI
'UDZLQJ LQIRUPDWLRQ IURP HY$® @ HIRPWWR (WXDN®RXD W H
OHYHO WIILFARIQF\ RlI D VDPSOH Rl )LQQLVK ILQRYV DQG $
WKURXJK D TXHVWLRQQDLUH VXUYH\ VRPH LPSRUWD
SHUIRUPDQFH H J ZDVWH ZDWHU FOIG& WRIQHG ZDWWN | RU |
BHYHUDO FODVVLFDO PHWKRGRORJLHV DUH HPSOR\HG
PD\ EH FODVWIZIRHEDW®JRULHV EDVHGHY QG FORMHEUWLH Z
VWXGLHVY DV ZHOO DV FRQWHQW DQDO\VLV RI (0$6 HQYL
KDQG WKH TXHVWLRQQDLUH VXUYH\ OQBZLQWRU P DHZL R @
IURP PDQDJHUV RZQHUYIRVHIIBHHQ FULWLFL]HG EHFDXVF
GUDZQ LV WHKMW KH\LOGWYRGXDO SHUFHSWLRQV RI WKH U]
DQVZHUV DUH ZHDN DQG GR QRW ) )UMVUWDRQ MGG 6 IFKR2AMG
S 2Q WKH RWKHUHKP QW K RIKRIQORIJDHY ZKLFK SURYLC
EHQFKPDUNLQJ VIVWHPV WR HYDOXDWH (0$6 HQYLURQPH
DW GHYHORSLQJ D QHZ PHWKRGRORJ\ WR HYDOXDWH (
6SHFLILAD APV WR RYHUFRPH W ISKH FDERWLHD Z HDD § B B VWFHRW
EHQFKPDUNLQJ PHWKRGRORJ\ 7KH PHWKRGRORJ\ SURSR
DQG WKH VHQVH RI FXUUHQW VFRULQJ EHQFKPDUNLQJ V\
LQ D VDPSOH RI (0$6 FHUWLILHG *UHHN ILUPV RI YDULR X\
7KH WHRI WKH SDSHU LV VWUXFWXUHG DV IROORZV
OLWHUDWXUH UHYLHZ RI (086 7KH VHFRQG VHFWLRQ GHV
VFRULQJ PHWKRG LQGLFDWRUV DQG MIFOXHE W QHHRAX DR
DQG GLVRO/ VILR® ®O\ WKH IRUWK VHFWLRQ SUHVHQWYV W
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ILWHUDWXUH 5HYLHZ

7KH EXVLQHVV FRPPXQLW)\ DG GWRH W\KHIVQIDNMWX U B @ SHREDWLLUE
E\ DGRSWLQJ HQYLURQPHQWDO SUDFWLFHV ZKLFK IRF
SURFHVVBNOIRR® O 7KURXJIK (036 DERSWURRXOG FRPSC
ZLWK VWDQGDUG SURFHGXUHV DV IROORZV D LQLW
HQYLURQPHQWDO SROLF\ F HQYLURQPHQWDO PDQDJHI
HQYLURQPHQWDO GHEQ@DDOQ® LRQHH. \WACDW DAQ -LULOOR

7KH FRQFHQWUDWLRQ RI FRUSRUDWH HQYLURQPHQWDO
(XURSH PD\ EH RMKW KWHYX@IV BRGH IURP WKH JRYHUQPH
PDNHUV DQG QDWLRQDO UHRXIDWRBY RDLWIKLBV WKRI W
FRQYHQWLRQDO RSHUDWLRQV WR HQYLHWRQPBQWDO IULF
.DKOHU DQG 5RWKHURH LGHQWLI\ WKDW VRPH LQVYV
VLIQLILFDQW LQ H[SODLQL:UPMEH ¥ KW F R PIRXI VFE HRIW L | |
(036 LQ UHODWLRQ WR WKH OLPLWHG QXPEHU RI 8. ILUP
KLIJKOLJKW WKDW GLYHUVH QDWLRQDO FXOWXUH FKDUDF
WKH GHFLVLRQ RI ILUPV WR SIBWWLBWIR®E LQ DPXIDSR BN
YDULRXV EHKDYLRUV RI ILUPV WR DGRSW (0$6 PD\ EH C
IRUPDOLW\ LQ WKH UHOHYDQW LQVWLWXWLRQV LQ HDFK

%UDFMHDO LGHDWRNLWLYH UHODWLRQVKLS EHWZHHQ
FRQWWRQDEOHY VXFK DV GHFUHDVH RXUAROQW QOF\DED W IL
HOLPLQDWLRQ RI DYHUDJH ODERU FRVWV DQG WKH DEV
ILUPV +RZHYHU LW LV ZRUWK QRWLQJ WKDW WKH SDUW
DFFRPQLHG E\ YDULRXV ILQDQFLDO FRVWV DV WKH LQL!
UDQJH WURP WR ¥ GHSHQGLQJ RQ WKH WIJ8 RI WKF
6FKZHGHYV

7KH ILQGLQJV LQ WKH OLWHUDWXUH QRW RQO\ KLJKOLJ
EHQHILWY DVVRFLDWHG ZLWK VHYHUDO HQYLURQPHQWD
JUHLPDQQ ORUURZ DQG 7RIQ GLLUWQHD CADWHJRU\ IRFX
GUDZLQJ HVVHQWLDO GDWD IURP HQ ¥HWURQRHQE DOU W
3ULHJR DFRQBRBDOD DQDO\]H FHUWDLQ HQYLURQPHQWDO L
FHUWLILHG 6SDQLVK KRWHOV WKURXJK HQYLURQPHQWTE
JUHLPDQQ SURFHVVHYV (0$6 HQYLURQPHQWDO VW
PRVW LPSRUWDQW IW®BHUPID/QVIKRPWHKPDWPLQHG SD\ JUHD\
WR PDQDJLQJ PDWHULDOV FRQVXPSWLRQ DQG SURWHFWI

LGHQWLILHG WKDW VRPH FRPPRQWSUIDHFGV L WH\O LR Q
ZHUH WKH SURWHFWLRQ RI KXPW®HQUIH P S/IXFHW UR G X\W WH
HQYLURQPHQW FRPSOLDQFH ZLWK HQYLURQPHQWDO OF
UHODWLRQVKLS EHWZHHQHWKB® DS OR K IVHKHRI(QIRNR D W
HQYLURQPHQWDO VW DRHPMQIWNGR) LR @G¥HQ WILUPWKWHLU H
HIILFLHQF\ HFRQRPLF DQG HQYLURQPHQWDHONSBIOIRUPD
LGHQWLI\ WKH UHODWLRQVKLS EHWZHHQ WKH FR

VWDWHPHQWY DQG LQQRYDWLRQ 2Q WKLV LVVXH

7KH VHFRQG FDWHJRU\KLEROBRGHY V@QIRGIPHW ZRQ IURF
FHUWLILHG ILUPV WKBERXHKE WXHWWLRQ@DNVBIE RQ WKLV
JUHLPDQ DQG B6FKZHGHYV UHSRUW WKDW *HUPDQ PLC
HQYLURQPHQWDO LQGLFDWRUV DFKLHYHGPBURYWMKH DC
FRPSDQ\ SHUIRUPDQFH QDPHO\ HQYLURQPHQWDO DVSHFV
HPLVVLRQ DQG HQHWILPEARVRP SHMERQQJIJNL.GHQWLI\ D
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ON

SRVLWLYH UHODWLRQVKLS EHWZHHQ (0$6 SDUWLFLSE
HQYLURQPHQWIO® @EMPFPMLRQY ,Q D VDPSOH RI (0$6

FRPSDQLHV 6FKXFHK@®WLILHG WKDW PDQ\ RI WKHP EHOLH"

DQ (0$6 SURMHFW LV VLJQLILFDQW PDLQO\ IRU WKHLU

UHFRJQL]HG D SRSLRHWHAHHOBYYRORERPHQWDO SURMHFW
«

OHWKRGRORJ\

JLIXUH VKRZV WKH UHVHDUFK VWUXFWXUH Rl WKH PR
RQ VHOHFWLQJ VRPH FRUH DQG FRPPRQ HQYLURQPHQW
FRPSDQWXUHJER[ FKH VHFRQG VWHS SUHVHQWYV D VFRU
WHFKQLTXH WR IDFLOLWDWH WKH HYDOXDWLRQ RI WKF
UHVSRQVLELOLW\ WR QDXWNKUDR| QY IZKRQWHQWG MWHS L
FHUWDLQ SURFHGXUHW HRRGMIHLORFWILQG FRBOHFWLQJ WK
SXEOLVKHG HQYLURQPMNQWE®R[VA DWKIPHQ®DO WMWHS LQF
VFRULQJ PHWKRG SURSRVHG LQ RUGHU WR IDFLOLWDWH
VWDWHPXQMWER]LJ

JLIXUBHVHDWRERKFWXUH

(QYLURQPHQWDO DVSHFWV LQGLFDWRUV VHOHFWLRQ

$GGLWLRQDOO\ VRPH UHSUHVHQWDWLYH H[DPSOHV RI
RI HQYLURQPHQWDO LQGLFDWRUV DQG HQYLURQPHQWD
HQYLURQPHQWDO SHUIEVYRDY WHKR RIS DR &RADHFE
7KHVH ZRUNV RIIHU FHUWDLQ IUDPHZRUNV DQG JXLGHOL
LQGLFPRWMRUFRPPRQ FDWHJRULHYV RI HQYLURQPHQWDO LQ
3HURMWWRO D (QYLURQPRHDIQQ¥BIO,GEUFRWRUYV (3, WKD
LQGLFDWRUV UHJDUGLQJ RD@DIHPHQW SURFRIGKLDGNH ,Q
03, DQG 2SHUDWLRQDO 3HUIRUPDQFH ,QGLFDWRUV 2
&RQGLWLRQV ,QGLFDWRUV (&,

-XFK SRLQWV RXRN WEDMJ RVEKMHQRMRISM LQGLFDWRUV
LQ HYDOXDWLQJ WKHLU HQYLURQPHYHVUROL BEQRHEPPQ QRH
DQ RQJRLQIREDNWIVHQIWKHQ WKH UHOLDELOLW\ DQG W
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HQYLURQPHQWDO LQIRUPDWIKR®E RORIREYUNRSVRORVFW MK
LQGLFDWRUV HLWKHU IRU WKH RYHUDOO EXVLQHVV VHI
'DUWRQ $ JUHDW SDUW RI SUHVHQW VWXGLHV KDYH HPSC
SHSRUWLQJ ,QLWLDWLYH *5, [RIUQVWHMLDWHG) DFQRGP SR
VXVWDLQDELOLW\ LQGLFDWRUV .UDMQF DQG *ODYLF
LQGH[ XVLQJ *5, JXLGHOLQHV IRU PHDVXULQJ FRUSRUDWI|

7TDEOHQYLURQPHQWDO ,QGLFDWRUV *5,

*HQHUDO HQWDORMWPHHKWEHU RI (QYLURQPHQWDO ,QGLFDWRUYV
LQGLFDWRUYV

ODWHULDOV (T (1

(QHUJ\ (1 (1 (1 (1 (1

"DWHU (1 (1 (1 (1

%LRGLYHUVLW\ (1 (1 (1 (1 (1 (1
(1 (1 (1

(PLVVLRQV HIIOXHQWYV DQG ZDMWH (1 (1 (1 (1 (1
(1

BURGXFWYV DQG 6HUYLFHV (1 (1

&RPSOLDQFH (1

7TRWDO 1XPEHU

7DEOH , GHVFULEHYV FRGHV RI HQYLURQPHQWDO LQG
HJ ZDWHU HQHUJ\ PDWHULDOV ELGBYY HY \BIDAWW DR/X DIC
WKH\ DUH FODVFNRWHIRUQHVVXKELFK LQFOXGHY LQGLFDW
LQGLFDWRUV IRU HQHUJ\ XVH LQGLFDWRUV IRU ZDWH
SURWHFWLRQ LQGLFDWRUV IRU HPMWH RWOMV KB WYWRI ¢
LQGLFDWRUV IRU SURGXFWV DQG VHUYLFH\D DQ®TVLQGLTF
FRPSOZRDWKHHQYLURQPHQWDO ODZ

6FRULQJ VA\VWHP GHYHORSPHQW

IREHUNV DO KDYH VKRZQ WKDW H[LVWLQJ HQYLURQPH
UHSRUYDULHG DPRQJ VHFWRUV IRU YDULRXV IHDWXUHYV
SUREOHPV RI JHRJUDSKLFDO UHJLRQ DQG WKH OHYHO
OHJLVODWLRQ $V DIRUHPHQWLRQHG DQRWKHU VLIQLILF
LQ HRQAPHQWDO LQIRUPDWLRQ LV WKDW LV WKDW WK
LQIRUPDWLRQ LV D YROXQWDU\ LQLWLDWLYH UDWKHU WK
KDV VKRZQ WKDW QRQ VWDQGDUGL]HG HQYLURQPHQWDC
GLIIHUHQWKWRIKWR WL WKHU HQYLURQPHQWDO VXVWDLQ
HQYLURQPHQWDO VWDWHPHQWY .RON

,Q RUBHUNKLY LQIRUPDWLRQ WR EH FRQYHQLHQW DQG .
RWKHU VWDNHKROGHUV RI ILUPV PDQ\ VPKRQADUWRBYH
FRQWHQW DQDO\WLMW BPKQEDRMVLI%MAMH VWXGLHV WKD)
DQDO\WVLV PHWKRGV LQ W ZW KIR&Z/G L W KR GDYERHEDOME FR WIKHV
GLIIHUHQW W\SHV Rl LQIRUPDWLRQ E\ FRXQWV SHUF
PHEDQLVWLF VWXGLHVY DQG DQG WKRVH WKDW LGHQWL
WKH\ DUH FRPPXQLFDWHG $ PDLQ FULWLTXH IRU XVLQJ
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WKH IDFW WKDW VRPH RI WKH PHDVXUHPHQW WHFKQLTXH
JUDBKIDQG GLIIHUHQW W\SHIDFH VL]HV ZKLFK DUH VRXUTI
HQYLURQPHQWDO LQIRUPDWLRQ HMWHDEDQGHVLJIQ6MNRXO
VFRULQJ PHWKRG EDVHG RQ *5, JXLGHOLQHV XVLQJ D VF
HQYLURQFRHPWWARQILY IXOO0\ GHWFIDAR VARBP SRU B KIDWE W X \
VFDSRLQW VVFR/WHRAY WKURXJK YDULRXV LQGLFDWRUV F
'DOOLQJ %DWWHUPDQ 6XVWDLQS$ELOLW\ 81(3 'HORLW
.62
7KLV SDSHWRQVWHFPKH)ETXHV Rl WKH VHFRQG FDWHJRU\
TXDOLW\ RI HQYLURQPHQWDO LVVXHV IURP (0$6 HQYLURC
VFDOH SURSEBWRHOWWBDOH DV IROORZV ZKHQ QR LQIR!
ZKHQ D JHQHUD®©DWOMDWHRHQW. QFRPSOHWH LQIRUPDWLRC
ZKHQ WKH UHFRUGLQJ DQG GLVFORVLQJ RI LQIRUPDWLR
UHOHYDQW LQIRUPDWLRQ LV UHFRUGHG LQ D V\VWHPDW
WKDW D ILUP FRXOG BRWQWY SHU QBRBOM/R UV

6DPSOH VHOHVFWEIRRPHQWDO VWDWHPHQWY LGHQWLILFC

7KH VDPSOH LQFOXGHV  *UHHN ILUPV IURP GLIIHUHQW
VWD@RQH HQYLYURDWHEWOWY LQ WKHRERORMIWWRI (0$€
UHDVRQV WKH QDPHV RI ILUPV KDYH EHHQ RPLWWHG

(PSLULFDO 5HVXOWYV

JLIXUMKRZV WKH VFRULQJ RI VDPSOHWEKHPRLDOQLQ G X ¥ %/H
DWWDLQHG WKH KLJKHVW VFRUH LQ HQHUJ\ LVVXHV )l
LPSOHPHQWHGBUPRWHLHY LQ HQHUJ\ LVVXHV LQ FRPSDU
H[DPLQHG 7KLV ILQGLQJ LV FRQILUPWGDE\ WEKRDQDO\V
LGHQWLI\ KLJK VFRUHV IRU WKH RLO LQGXVWU\ ZLWK UH
ILQGLQJ LV WKDWDW KHQ KL UIRK)PWM QWRDO VFRUH IRU
E\' 3 WKDW RSHUDWHV LQ WKH HOYLURQPHQWDO VHUYLF!

JLIXUWRWDO HQYLURQPHQWDO LQGLFDWRU VFRULQJ LQ

6LPLODUO\ WKH UHVXOWY RI HQYLURQPHQWDO VFRUL
JUXUHW VHHPV WKDW VRPH RI WKH VDPSOHG ILUPV ZKLF

.0 # /! " _#1 + )1& 0! 2 "
a) " 0 ! #



sl o

(19(821 -
DQG RLO VHFWRU DFKIHYMYHE®R QPKIQWBO WRRNJUHO 6 SHFLILFD
WDNHQ KVFRWHRWEZRLOH - , DQG / IROORZ WKH ILUVW JUF

JLIXUWRWDO HQYLURQPHQWDO LQGLFDWRU VFRULQJ LQ

, Q WKH PDMRULWNBPWKHNBDBSHGHWKH DYHUDJH SR
SRLQWYV ,Q SDUWLFXODU ILUPV IURP WKH WRWDO VD
DYHUDJH VFRUH 7DNLQJ UHOWR HIFFR XMVHFWALRIK) WARHQYL
LQGLFDWRUVY DV SURSRVHG E\ *5, *XLGHOLQHV LW V|
RSHUDWH LQ WKH RLO VHFWRU PHWDO VHFWRU DQG H
VKRZV WKH HQYLURQPHQWDO VFRUH RI VXFK ILUPV IRU

JLIXUWRWDO HQYLURQPHQWDO LQGLFDWRU VFRULQJ LQ

7KH ILQGLQUKDWKRRU WKH ODVW WKUHH \HDUYV
RI ILUPV UHPDLQV FRQVWDQW )RU H[DPSOH ILUP , LV FO
FODVVLILFBWURQ IRDQG DQG LQ VHFRQG SODFH LQ
6LPLODUO\ / 6 $ LV LQ VHFRQG SODFH LQ DQG LQ V
ILUVW SODFH LQ

&RQFOXVLRQV

7KLV SDSHU UHYHDOV DQRWKHU VLJQLUFRFPRHND WRX UF
LQIRUPDWLRQ UHJDUGLQJ WKH SURILOH RI ILUPV LQ HC
FXUUHQW VWXGLHV KDYH PDLQO\ HPSOR\HG VWDWLVWLF
KRZ (0$6 FHUWLILHG ILUPV LPSURYH VLPXOWDQHRXVO\ W
SHUIRUPDQFH 7KLV S[DSOWUPLRWHGU QERPWHY RIRVWXGLHV
VFRULQJ EHQFKPDUNLQJ PHWKRGV WR DQDO\]H VXFK (0
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7KH DQDO\VLV RI HQYLURQPHQWDO LQIRUPDWLRQ WKU
FULWLFLVRUDEAVVPRUKDUGW HW DENRXORXGMHWU VHYHUD
VFKRODUV DUH FRQYLQFHG RI WKH SRVLWLYH HIIHFWV
HYDOXDWLRQ RI HQYLURQPHQWDO UHSRUWY ORUKDUGW
FRQWULEXWH WHRQWKRI IFPSW FRPBUHKHQNWRRODQG 6NRXC
VWDWH WKDW VFRULQJ V\WWHPV HYDOXDWH WKH FRPS
DFFRUGLQJ D FRPPRRUHDXYMWRR@BBMWODRW\ JXLGHOLQH H J

7KLV SDSHU DOVR BRAWRNEQWRHEMUFRPR VRPH DGGLWL
ZHDNQHVVHV RI WKH SUHVHQW WHFKQLTXHV DQG PHW
HQYLURQPHQWDO VWDWHPHQWY 2QEWKHGRQKUKBQ®QW®W
LOQWHEDVMLG SURWRFRO VWXGLHVY SURYLGH UBOXOWV W]
SHUFHSWLRQV RI PDQDJHUV RZQHUV EKXWRHGSDWMMHDSEB W
ZKLFK PD\ OHDG WR ELDVHG LQIRUPDWLRQ )UHLPDQQ DC
KDQG WKH VFRULQJ EHQFKPDUNLQJ WHFKQLTXHV DQG
HQYLURQPHNDWDHPHQWY KDYH QRW FOHDUO\ SUHVHQWHG
HYDOXDWLQJ WKH YD UWQRSX\FDHORW Y RR) P HOD@XIVAV ULHY  (UN
3ULHDJR DQG 3DODFLRV

SHIHUHQFHYV

$EHOLRWLYV . $ UHYLHZ RI I(0B% LK UQHDHOF IR | 18\ H IV QHHI
3URGXFWLRQ
%HFN $ & &DPEHOO ' DQG 6KULYHV 3 - &RQWHQW

UHSRUWLQJ UHVHDUFK HQULFKPHQW D®GUBBRHDUVD
FRQWHKMW%ULWLVK $FFRXQWLQJ 5HYLHZ

%UDFNH 5 O9HUEHNH 7 DQG 'KMRQEFHMWHHBHQHY WKH GHI
LPSOHPHQW (0$6" D (XURSHD@YLURQ®HQKD O/VEKGE R X
(FRQRPLFV

'DYLDOOLQJ 3 DQG %DWWHUPDQ 6 $ (RYWXR®PHQW

ILUPQYLURQPHQWDO ODQDJHPHQW

(UNNR 6 OHODQHQ 0 DQG(PRANZUWMIQE\ LQ WKH )LQQLVK
UHSRDWBX]] ZRXW'QDO RI &OHDQHU 3URGXFWLRQ

(YDQJHOLQRV ., $00DQ 6 XRQHV .(QDIQGRQPNRUDO
PDQDJHPHQW SUDFWLFHV DQG HQJLQHHULQJ VFLHQF
IXWXUH UBWHIUBKVHG HQYLUR @GP BR@MIHPNQYWVVPHQW

+

JUDQNH - 3ROLWLFDO HYROXWLRQ RI (086 SHUVSH
JRYHUQPHQWYV DQG (XYRSHBQLOPXY IURYBHMQW

JUHLPDQQ - DQG 6FKEZMHGHN[SHULHQFHV LQ *HDPDQ FRP:
VXUYH\ RQ HPS L(F EFD@DVWXIEQWVDQG $XGLWLQJ

JUHLPDQQ - (QYLURQPHQWDO VWDWHPHQWY YDOL
HQYLURQPHQWDO PDQDJHPHQWFRXFEEYNPRQW BQES]
$XGLWIRAG

*HUEWMIIQPHY 3 : OROO + & 8LWHUNDPSL3Q- DQG
GHYHORSPHQW RI D PHDVXULQJ PHWKRG IRU HQYLUR
SURGXFWLR®RQRWIHDWO (FRQRPLFV
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*ODFKDQW 0 B6KXFKW 6 %XOWPDQQ $VHG®UMIFRSOW LR
LQ (036 WKH LQIOXHQFH R I 9MXK/H QIHEO bRV WHWXOD \D R
(QYLURQPHQW

+RIIPDQQ ( $QNHOH . 1LOO - DQG 5HQQLQJV . 3L
RI (0$6 UHVXOWV RI FDVH VWXGLHW P G DO VXD W H\G
DFFRUGLQJ WR WKH (8 HQYLURQPHQWEHA PDXQDIBI®HQ\
RI 6XVWDLQDEOH 3URGXFW 'HVLJQ

+RIIPDQQ ( $QNHOH . 1LOO - DQG 5HQQLQJV . 3L
RI (0$6 UHVXOWV RI FDVHHVWXGHKWWP DO GL WPV XYD O L (
DFFRUGLQJ WR WKH (8 HQYLURQPHQWDO7RBQDJHPHC
-RXUQDO RI 6XVWDLQDEOH 3URGXFW 'HVLJQ

-DFK & (QYLURQPHQWDO SHUIRUPDQFH HYDOXDWL
&OHDQHU 3URGXFWLRQ

-LULOOR 5 B5RFFKL $ DQ@®@$BDDQYEFIAMLV2 ORFDO GLIIXVLR(
&RUSRUDWH 6RFLDO 5HVSRQVLELOLW\ DQG (QYLURQPH

-XQJ (- .LP -6 DQG 5KHH 6 . 7KH PHDVXUHP
HQYLURQPHQWDIQSHIUWRUPSPREHFDWLRQ WR WKH DQDC
LQGXVRWUNQDO RI &OHDQHU 3URGXFWLRQ

.DKOHU 0 DQG 5RWKHURH 1 & &RPSDULVRQ RI WKH
WRZDUGV WKH QOURSHPG QWRDQG $XGLWFRFKHPH (0
ODQDJHPHQW DQG $XGLWLQJ

_.RON $ (YDOXDWLQJ FRUSR U DWMXV HQH .\ RQFIHQWHD ©
WKH (QYLURQPHQW
_.RON $ 7UHQGV LQ VXVWDLQDELOLW\%WXAIRWHWVNQI E

6WUDWHJ\ DQREQWKBWQYL
.ROOQ . IUPANDVK $06 EDVHG (QYLURQPHQWDO 5HJLPHV D

([DPLQIMULDWLR QW YQO) ISR SWLRQ RI ,62 DQG (0%
86 DQG *HIRPMIEF\LHQFHYV

.UDMQN ' DQG *ODYLF 3 +RZ WR FRPSDUH FRPSDQL}
VXVWDLQDREARLWDO (FRQRPLFV

IREHU ' - %XQXP '( ODBEWOO\ - 7KH SOXV FR

HQYLURQPHQWDO UHSRUW VWXG\ D VXUYH\ RI DQ HYF
WRRRVLQHVYVY 6WUDWHJ\ DQG WKH (QYLURQPHQW
ORUGKDUGW - ( %DLUG 6 DQG )UHHPDQ . DQG6FRULQJ
VXVWDLQDELOLW\ UHSRUWV XVLQJ *5&RUSRARDWH DC
BRFLDO 5HVSRQVLELOLW\ DQG (QYLURQPHQWDO 0DQD.
ORUKDUGW - ( 6FRULQJ FRUSRUDWH HQYLURQPHQWTI
D FRPSDULVRQVRAHIPKIUHRQPHQWDO 0DQDJHPHQW
ORUURZ ' DQG 5RQGLQHOOL $GRSWLQJ FRUSRUDW
VIVWHPV PRWLYDWLRQ DQG UHVXOWV RI ,62 |
(XURSHDQ ODQDJHPHQW -RXUQDO
ILNRODRX(YDQJHOLQRYV . 'DQDVLV (9RIOXE WDQW HUW UV X\
PDQGDWRU\ (06 LPSOHPHQWDWLRQ PBEDWLRHQW D
ILURBWIDFLILF -RXUQDO Rl ODQDJHPMQWGHVHDUFK D

1ILNRODRX , ( (YDQJHOU®RV(., DQ@YHURQPHQWDO PDQ
PDQXIDFWXULQJ 60(V HYLGHQFH (IQURRRQPHERW D O* L
(QJLQHHULQJ ODQDJHPHQW -RXUQDO
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3HURWWR ( &DQJLDQL 5 ODUFKEYLUR Q@RHXWRW -G RU |
LQGLYDDMRBUPHDVXUHPHQW XQFHUWDLQWRXQQMM®B FRQ\
RI &OHDQHU 3URGXFWLRQ

3ULHJR 0 - % DQG 3DOCHFI®WIBY$RI HQYLURQPHQWDO VW]
E\ (0$FHUWLILHG 6S®ORULYKOKRWRNSLWDOLW\ 4XDUWHU

5HQQLQJV . =LHJOHU $ $QNHOHKHIL@QGOXRHIQFBIQR( GLIIH
FKDUDFWHULVWLFV Rl WKH (8 HQYLURQPHQWDO PDQLI
WHFKQLFDO HQYLURQPHQWDO LQQRYDWLRQV DQG HI
(FRQRPLFV

6FKXFKW 6 7KH LPSOHPHQWDWLRQ RI WK#KGEOWLURQP
6FKHPH (0$6 UHJXODWLRQ LQ )UDRQFH 5HBBHDWFK 3D S

6NRORXGLV $ (YDQJHOLQRV . DQG .RXUPRXVLV )
HYDOXDWLRQ PHWWBGR®HRIERIRWRP OLQH UHSRUWYV
VWDQGDUGV RYYUBIBCREMQWDO ODQDIJHPHQW

6WHJHU 8 G6FKLQGHO & DB HUPBULHQFH RI (0$6 LQ
(XURSHDQ FRXQWULHV D FXOW %XN0O@MMED WRIBS HDWQ IGW L
WKH (QYLURQPHQW

6WUDFKDQ 3 $ PD QWD VWHPH BWRDQG DXGLW VFKHPH (0$6
HIIHFWLYH VWUDWHJILF PDUNHWLQJ LQGXVWULDO W
RUJDQLIDWRRRQDIHPHQW DQG $XGLWLQJ

7KLU $ & DQG 'DUWRQ 5 & 7KH SURFHVV DQDO\\
LQGLFDWRUV Rl VHOHFWLQJ LQGLFDWRUV WR TXDQWL
EXVLQHVV RRERHUPMOLRQ &OHDQHU 3URGXFWLRQ

7vDOLV 7 $ 1LNRODRXLY (( PQWRYDJDUDNLV . 3 $
GHYHORSPHQW WR HYDOXDWH WKH QHHGV RI 60(V L
EDODQFHG VRRUGBDU®I ,QWHJUDWLYH (QYLURQPHQW

S8QHUPDQ - OHWKRGRO®JLRQOT X U QXH.VL BBI\WLHRFV L Q
VRFLDO UHSRUWLQJ $FRRX\HMIMY JD QEXIB VWY Q J $FFR
"RXUQDO
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$ FRPSDUDWLYH DQDO\VLV RI &RUSRUDWH 6RFLLCL
SXEOLVKHG E\ (XURSHDQ %DQNYV

$LNDWHULQL RVMIDQWYPRJIJHQRORWLY 1LNRODRX
$QWRQLV 6NRXORXGLV

6FKRRO Rl (FRQRPLFV %XVLQHVV $GPLQLVWUDWLRQ /HJDO

S8QLYHUWSDUWPHQW RI 8QYYHRYPWY WPWYKHQIHMM DQ G
(QYLURQPHQWDO(FREROGRENRPELWXYV 8QLYHYWMDWHRI 7KUDFH

%XVLQHVV 6FKRRO 8QLYHUVLW\ RI 5HDGLQJ
NDWLD EHJLQDMEFDUI®ODHRIPODQRO#HQY GXWK JU
D VNRXORXGLV#KHQOH\ DF XN

$EVWUDFW

7KH SUHVHQW VWXG\ DQDO\WHV WKH TXDOLW\ RI &65 VXV\
EDQNLQJ VHFWRU 7KH UHVHDQBKVDSSHREDK WG CRMWRE D
SULQFLSOHV VXJIJHVWHG E\ WKH *5, * *X D@HRQ@HQ HW SIRUYGV VR
SXEOLVKHG E\ *UHMNVEWBGQVRYIMWKH ODUJHVW (XURSHDQ E
ILQGLQJY LQGLFDWH WKDW WKBDUGMW NQEDA@YVLQ DB FIDO | G
ZKLFK HQDEOHV VWDNHKROGHUV WR GUDZ D PHDQLQJIX
SHUIRUPDQFH DQG HPSRDMUYQ WKBREHENFIW LR Q

.H\ZRUGYV &RUSRUDWH VRFLDO UHVSRQVLELOLW\ &65 V
QRQIL@D @FAARXQWDELOLW)\ *ERENQQIHSYREBWRQJ
QLWLDD/WYBJ VIVWHP

“(/ &RBHV 0 4 4
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L QWURGXFWLRQ

W LV ZLGHO\ REVHUYHG WKDW WKHUH KDV EHHQ D V
ILQDQFLDO ILJXUHVRWR QWM®GDPBQEOOUWSRUWLQJ DOVF
QRQILQDQFLDO 7HLY®H BRRWAMRR DL@DELOLW\ UHSRUWLC
WUHQG LQ FRUSRUDWH UHSRUWLQJ LV PDLQO\ GXH WR |
HIWHUQDO VWDNHKROGHUV RQ RUJDQL]DWLRQV WR GLVF
DQG VRFLDO SHUIRR MXHFHWDSBUWLRQDOY ILQDQFLDO LQ

6LHZ 5HFHQW GLVFRXUVH RQ &65 LQGLFDWHYV I
65 DV WKH EDVLF WRRO IRU LWMERRRXHWFDWLRQ  JHKUHYI
FXUUHQWO\ WZR VR\SWV BRORBGIGUHSRUWY DQG LQWHJIUDYV
&65 GLVFORVXUHV DQG ILQDQFLDO LQIRUPDWLRQ LQWHJL
DO $ JOREDO VXUYH\ FRQGXFWHG E\ .30* LQ
LQWHUHVWLQJ IDFWV UBIGRS®WIL@D VRK N XRWDGZDEHOLW)\ U
E\ FRPSDQLHV 6XVWDLQDELOLW\ UHSRUWLQJ LV FXUUHQ
FRPSDQLHV VXUYH\HG E\ .30* DQG E\ RI WKH ZRUOGT

.30*

BHYHUDO SXEOLFDW LIRE®D W HKPHGW D S-SHDW HBR FXPHQW LQJ
HQWDLOHG IRU EXMADOINMHY WHSQRWLQJ $FFRUGLQJ WR
UHSRUWLQJ LV KLJKO\ HIIHFWLYH LQ JHQHUDWLQJ FRUS
VXVWDLQDELOLW\ UHSRUWQ FOQ\ DDVRD XRWHPIOHR \H\W D@DV
HQJDJHPHQW WRRO 6HDUF\ DQG %XVORYLFK DQG L
x5 $SDUW IURP WKH FRPSHWLWLYH DGYDQWDJH
DWWUDFWLQJ LQYHVWPHQW VXVWQVSDHHQEW\ RDHB RKHA
PDUNHWV IXQFWLRQ PRUH HIILFLHQWO\ WRZDUGV D KHE
WRZDUGV D VPDUW VXVWDLQDEOH DQG LQFOXVLYH JURZ

1XPHURXV UHSRUWLQJ IUDPHZRUNV DQG VWDQGDUGV K
VDIHIXDWEWNXRI GLVFORVXUH DQG HQVXUH WKDW VXVW
H[SORLWHG E\ WKH EXVLQHVV ZRUOG IRU IPDAHSHMHLADJ S
IUDPHZRUN LV WKH JXLGHOLQHV VHW IRUWK E\ WKH *
LQWHUQDWLRQ@DRUUQGHEHQIRHR WKDW KHOSV EXVLQHVVH
RUJDQL]DWLRQV XQGHUVWDQG DQG FRPPXQLFDWH WKH
VXVWDLQDELOLW\ LVVXHV VXFK DV FOLPDWH FKDQJH K
RWKHUMH SULPDU\ DQG H®&GH® \HDFNPORIO RI *5,1V FRQW
EXVLQHVVHV LV LWV UHSRUWLQJ JXLGHOLQHV D 3JOR
VXVWDLQDELOLW\ UHSRUWLQJ" FXUUHQWO\ XVHG E\ WKR
FRXQWULHV E\ RI FRPSD QIQRV BIKERPUWKLRQG/\EDQG R
ZRUOGYTV ODUJHVW RUJDQL]DWLRQV .30* LWV UL
WKDW FRQVLVWV Rl PHWULFV DQG WKHPHV DLPLQJ WR ID
VXVWDLQBEDWIHG LPSDFWV DQGLHEHUUR@NDQFH*RI RUJD
ODXQFKHG WKH ILUVW YHUVLRQ RI LWV *XLGHOLQHV ZKL]
WKH ODWHVW YHUVLRQ RI WKH *5, * *XLGHOLQHV UHOHD

3UHYLRXV UHVHDUFK KDV FOHDUO\ GHPRQVWUDWHG *5,
WSRUWLQJ VWDQGDUGY $V LQGLFDWHG E\ 6NRXORXGLV
(YDQJHOLQRYV *5 *XLGHOLQHV DUH WKH *JOREDO C
QRIQQDQFLDO UHSRUWLQJ" RIIHULQJ D VWDQGDUGL]HG

KWWSYV Z7ZZ JOREDOUHSRUWIUQJ3®U BV @IRIWXIWL RY SO ERXW

JELG
.0 # /! " _#1 + )1& 0! 2 "
a) " 0 ! #



e Al

(19(a21 A
UHSRBKWIMOH DOVR SURPRWLQJ FRPSDUDELOLW\ RI &65 St
UHSRUWHG LQIRUPDWLRQ B6NRXORXGLV DQG (YDQJHOLQF
RXW WKDW *5, LV DVKMQRROW GIIHZHOIDPHZRUN ZRUOGZLG
YROXQWDQU RHSRQWLURQPHQWDO DQG VRFLDO SHUIRUF
DWWULEXWLQJ LWV LQFUHDVHG OHJLWLPDF\ WR WKH IDF
UDWLRQDOH Rl WKH ILQDQFLDO UHSRUWLQJ VWDQGDUG"
VXSHULRULWG ZWR KUDWHD RI DGRSWLRQ FRPSUHKHQVLY
SUHVWLJH VLQFH LWV LQFHSWLRQ LQ W LV DFWXDO
VXFK DV %UD]JLO )LQODQG B6RXWK $IULFD 6SDLQ DV Z
UHSRUWLQJ UHKHWURPMQ WS HFULWLF UHIHUHQFH WR WKH
H[SOLFLW@HBRFRHQKE WKDW ILUPV HPSOR\ WKH *5, JXL
SXUSRVHV .30*%

7KH REMHFWLYH RI WKLV VWXG\ LV WR DQDO\]H WKH
GLVFORVXUHHN BDIQHN *QJ VHFWRU $ FRQVWLWXHQW SD
FRPSDULVRQ ZLWK WKH TXDOLW\ RI GLVFORVXUH E\ WKH
DYDLODEOH UHSRUWLQJ WRROV ZH KDYH VHOHFWHG V
DQQXDOO\ E\ EDQNM DBVYVEORMWILQV WKHLU VWUDWHJILHV
FRUSRUDWH UHVSRQVLELOLW\ 6XVWDLQDELOLW\ UHSRU'
IDFLOLWDWH FRPSDULVRQ DPRQJ WKH ILQDQFLDO LQVW
FODULI\ WKDW WKMWXGERSEM RWWIKAWO\ OLPLWHG WR HYD
UHSRUW DQG ZKDW WKH\ PHQWLRQ LQ WKHLU UHSRUWYV
LQ WKH ILHOG Rl FRUSRUDWH UHVSRQVLELOLW\

%DFNJURXQOXDWLRQ PHWKRGV RI &65 UHSRUWLQJ
(YDOXDWLR QPDQELEH RAKVXVWDLQDELOLW\ UHSRUWYV S
SURFHVV IRU WKH HYROXWLRQ RI &65 GLVFORVXUHV IRU
DO BWDNHKROGHUV FDQ EH LQIRUPHG RQ WKH UH
GLVFORVXUH ZKLWOFHHERHASDYDLGINDWLRQ RQ WKHLU UHSRU
IDFLOLWDWHG LQ LGHQWLI\LQJ SRVVLEOH VWUHQJWKYV
UHSRUWLQJ SUDFWLFHV ,Q WKH FXUUHQW VHFWLRQ ZH [
PHWKRGRORJLHY GWMHQRWHEQDQ DQWHUDWXUH IRU \
VXVWDLQDELOLW\ UHSRUWYV

$ SLRQHHULQJ UHVHDUFK RQ WKH VXVWDLQDELOLW\ U
FRQGXFWHG E\ ORUKDUGW HW DO EDFN DW D WLPH
VWDUWHG HPORERQIJWUIHRG 7KHVH UHVHDUFKHUV HYDOX
RI WKH ODUJHVW JOREDO LQGXVWULDO FRPSDQLHV X\
$PRQJ WKRVH WZR V\VWHPV ZHUH GHYHORSHG DFFRUGLC
JXLGHOLQHV EDXHG P/ \\WRMHUHG JHQHUDO RUJDQL]DWL
HQYLURQPHQWDO SHUIRUPDQFH PHWULFV HFRQRPLF S
SHUIRUPDQFH PHWULF\EDWKGEGEOM\VWKH ,BRYHUHG JHQHL
PDQDJHPHQW SHUIRUPDQFH LQGLFDWRUWMWRRSYHWIMELRQ
HQYLURQPHQWDO SHUIRUPDQFH LQGLFDWRUYV

+DYLQJ LGHQWLILHG FHUWDLQ PHWKRGRORJLFDO SU
HYDOXDWLRQ VVW@BOVFLIRW WRSRUWV 'DXE DWWHPS
DOWHUQDWLYH PHWKRGRORJLFDIR EDSS USRHSARAU WE.QV H (Q LR/
*XLGHOLQHV WR FRQGXFW D TXDQWLWDWLYH DQG TXDC
6ZLVV ILUPV 7KH UHVHDUFKHU GHYHORSHG D V\VWHP R
&RQWH[W DQG &RYHUDJH 3ROLFLMAD NGHKRIIGHH\D \ HE B W
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'LPHQVLRQV RI 3HUIRUPDQFH DQG 7UDQVSDUHQF\ DQG
FULWHULRQ ZRXOG FRQVLVW RI YDULRXV LQGLFDWRUYV
,Q WKH ZRUN Rl 6FKROWHQV D IUDPHZRUN IRU
LQWHUQDWLRQDOO\ RBHUWDKYLOFKERDYNMQ W VHWVWIWEOLVKHYV
LQGLFDWRUV WR PHDVXUH VRFLDO UHVSRQVLELOLW\ RI |
RI HWKLFV VXVWDLQDELOLW\ UHSRUWLQJ DQG HQYLU

HQYLURQPHQWDO PDQDJH PIHIDN F MDKH SUHRVERFQW\L E @H) G\
FRQGXFW

&65 LQ WKH EDQNLQJ VHFWRU

JLQDQFLDO LQVWLWXWLRQV WKURXJK WKH VHUYLFHV W
WKH DOORFDWLRQ Rl UHVRXUFHV WRZDUGV VXVWDLQDEC
HQYLUR@PHQVVXHY DUH QRW SHUFHLYHG DV DQ RSHUD
RSSRUWXQLW\ WR JDLQ ILQDQFLDO EHQHILWY RU WR IRU
VKRXOG EH DYRLGHG' (YDQJHOLQRV HW DO $V UHS
DWWHRBR FDSLWDOL]H RQ WKH SRWHQWLDO EHQHILWYV
EDQNV GHYHORSHG QHZ ILQDQ@HFIUXYQFWWRROR DRSS BWR G
WHFKQRORJ\ QDPHO\ WKH pJUHHQY OHQGLQJ pJUHHQT
HWJUHHQYT ILQF@FPLDTOKIBURIRUH WKH DIRUHPHQWLRQHG W
PRWLYDWRUV IRU EXVLQHVV HQWLWLHY DVVRFLDWHG ZL\
HQYLURQPHQWDOO\ DQG VRFLDOO\ UHVSRQVLEOH VWUDW

6RPH RI WKH LQVWLWXWLRQV RSHUW KWH EL VKN W DLQN HQ
&65 ZRUOGZLGH ZKLOH DOVR SDUWLFLSDWLQJ LQ VRPH |

VRFLDO LQLWLDWLYHV 3HUH] HW DO 'Q WKLV UH
GHPRQVWUDWHG E\ WKH EDQNIQIXVHPW@®W [RUG VUWWRBY
FRUSRUDWH UHVSRQVLELOLW\ *5, LVVXHG LOQ VSHF

RITHULQJ ILQDQFLDO VHUYLFHV &DUQHYDOH HW DO
'KHQ LW FRPHVY WR GRFXPHQWLQJ WKH HYROXWLRQ RI \
LQWHUQ DWMYRI@D WZR SXEOLFDWLRQV KDYH DSSHDUHG LQ

IURP W R ,Q KLV VWXG\ 6FKROWHQV GHYHOR
HYDOXDWLRQ RI VXVWDLQDELOLW\ UHSRUWV RI LQWHU
GHYEHG LQ WKH SUHYLRXV VHFWLRQ +H WKHQ XVHV WK
DQG LQ RUGHU WR REVHUYH WKH ZD\ GLVFORVXUH KL
VXJJHVWV D JHQHUDO LPSURYHPHQW LQ VRFLDO UHVSRQ
ED@NVLQFH LQ KH SUHVHQWY D QRWLFHDEOH ULVH L

FHUWLILHG HQYLURQPHQWDO PDQDJHPHQW V\VWHP WKtF
KDYH EHFRPH VLJQDWRULHV WKH QXPEHU DQG WKH W\S
ILQDQFLWXW D@V DUH SURYLGLQJ WKH LQWHUQDO DQGC
EDQNV DQG WKH H[WHQW Rl WUDQVSDUHQF\ LQ WHUPV |
YHLQ D UHFHQW SDSHU E\ /DLGURR HW DO DSSHDU\
DV LWHXYXWULRH]VFRULQJ V\WVWHP KH HVWDEOLVKHG LQ
FKDQJHV LQ GLVFORVXUH SDWWHUQV RI LQWHUQDWLRC
UHVXOWY REWDLQHG VXJJHVW WKDW E\ LQWHUQDW |
LQFUHDVHELBYKWWBLEBORVXUH OHYHOV ZKLFK FRXOG EH
WKDW DURVH DIWHU WKH ILQDQFLDO FULVLV HUXSWI
WKDW WKLV LQFUHDVH LV LQ VRPH FDVHV UHODWHG WR
DWW HP SW\D QUDRSKIHRY MG &65 DZDUHQHVV
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$Q LOQWHUHVWLQJ DSSURDFK WR WKH LVVXH Rl &65 UHS
ZRUN RI %UDQFR DQG 5RGULJXHV GHYHORSHG DUF
WKHRU\ $V LOOXVWUDWHG E\ WK L\GMWKHRRWH.\Y I FLDJ0 RSLHADV
RQ VRFLDO UHVSRQVLELOLW\ WR HQKDQFH WKHLU VRF
OHJLWLPL]H WKHLU DFWLRQV WR WKHLU VWDNHKROGHUYV
EHWZHHQ VRFLHW\ DQG ILUPV ZKLF K RFLTHWDGE H I$KFW DV
LQ RUGHU WR FREVWOH® WKHAHYR'H WR RSHUDWH  7KH DER
WKDW ILUPV RSHUDWLQJ LQ 3KLJK YLVLELOLW\" LQGXVWU
LQ EXLOGLQJ WKHLU FRUSRUDWH UGIISGVERLWERRVXKWH BBEW
3RUWXJXHVH EDQNV LQ WR DUULYH DW WKH FRQFC
YLVLELOLW\ DPRQJ FRQVXPHUV SHUIRUP EHWWHU LQ &
LPSURYLQJ FRUSRUDWH LPDJH

,Q D UHFHQW SDSHU E\H6 BMVWKQHMV DQ DWWHRBSW WR DQE
ILUP FKDUDFWHULVWLFV OHJDO WUDGLWLRQ DQG &65 W
TXDOLW\ IRU WKH ODUJHVW ILQDQFLDO LQVWLWXWLRQ)
LQFOXGHG WZR OHYHOW @ WHUPY\ \RU VF RPGDQW VV]H QDW |
&65 HQYLURQPHQW LQ D FRXQWU\ OHJDO WUDGLWLRQ F
H[RJHQRXV IDFWRUV DQG DQDO\VLV LQ WHUPV RI RYH
LQIRUPDWLRQ GLVFORVHG $BRQJVRWKHI WA IQLIDELQWH
FRQFOXVLRQ WKDW ILQDQFLDO LQVWLWXWLRQV DUH PD
SSURRPSDQ\" FRPPXQLFDWLRQ WRRO UDWKHU WKDQ D Y*
FRUSRUDWH YLHZV DQG SHUIRUP®QFH WR VWDNHKROGHU

7KH DIRUHPHQWLRQHG LVVXH KDV DWWUDFWHG JUHDW
\HDUV OXFK UHVHDUFK RQ WKH DSSURDFK RI EDQNV WR
VXVWDLQDELOLW\ UHSRUWLQJ KDV EHHQ GRQH DQG VI
H[DPLIQ&®5 LQ WKH EDQNLQJ VHFWRU IRU VSHFLILF FRXQ

DO +DHEIRABI O G 7XUNH\ .LOLo HW DO 3ROD
SDNLVWDQ 6KDULI DQG 5DVKLG ODOD\VLD DQG

,WDO\ B®ERIRVWD %DQJODGHVK .KDQ HW DO

DO SRUWXJDO %UDQFR DQG 5RGULJIXHYV DQG

VSHFLILF UHJLRQV VXFK DV (XURSH &DUQHYDOH HW DO
, VODPQWWIRKY O0ODDOL HW DO oOboOOLQ HW DO

(DVW $VLD DQG $PHULFD %RXYDLQ HW DO
1IRQLQDQFLDO UHSRUWLQJ PLJKW VWLOO EH D SUDFW
(XURSHDQ FRPSDQLHV KRZHYHU WKH (SURBHDYQ BRQLR
GLPLQLVKLQJ LWV YROXQWDU\ QDWXUH 'LUHFWLYH
DQG Rl WKH &RXQFLO DPHQGLQJ 'LUHFWLYH (8 D\
ILQDQFLDO DQG GLYHUVLW\ LQIRUPDWLRQ E\ FHUWDLQ O
WKDW ODUWIHWISXNHOWF HQWLWLHYV LQFOXGLQJ EDQNV C
HPSOR\HHV *GLVFORVH LQ WKHLU PDQDJHPHQW UHSRUW
WKHLU SROLFLHV PDLQ ULVNV DQG RXWFRPHV UHODWL
VRFLOP® WPSOR\HH DVSHFWV UHVSHFW IRU KXPDQ ULJK\
LVVXHV DQG GLYHUVLW\ LQ WKHLU ERDUG RI GLUHFWRU
PHDQV L BORWBQGEHSRUW RU WKH UHSRUWLQJ IUDPHZRL
WKH 8QREDO &RPSDFW WKH 2(&' *XLGHOLQHV IRU 0XOW
HWF 7KH OHPEHU 6WDWHVY VKRXOGLQQPRUBRUDW
UHSRUWLQJ LQWR QDWLRQDO OHJLVODWLRQ E\ WKH HQ
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SXEOLVK DWLREHRMREHL GHUXLGHOLQHY RQ FHUWDLQ SU!
IRU QR@D QFLDO UHSRUWLQJ
$V KLJKOLJKWHG E\ WKH .30* 6XUYH\ Rl &RUSRUDWH 5H
WKH 'LUHFWLYH LV H[SHFWHG WR VLJQLILFDQWO\ ERR
UHSRUWL@®J FRPSDQLHV UHSRUWLQJ RQ &65 DIWHU OR
3DFLILF DQG WKH $PHULFDYV (XURSHYV SRVLWL

DFWXDOO\ D UHVXOW RI WKH JDS LQ UHSRUWLQJ UDWHYV
(DVWHUQ (XUBQHBWY FRPS

6DPSOH ,GHQWLILFDWLRQ

7KH *UHHN EDQNV WKDW ZHUH VHOHFWHG WR IRUP SDU
DOO VKDUHG D FRPPRQ IHDWXUH D UHFHQWO\ SXEOLVKH
VDPSOH LQFOXGHV 3LUDHXV RFIXQKDY®GE RWKK S X% D QWK HE
UHSRUW IRU DV ZHOO DV WKH 1DWLRQDO %DQN RI *L
UHSRUW FRYHULQJ LWV FRUSRUDWH UHVSRQVLELOLW\ SF
UHFHQWO\ SXEOLVKHG &65 UHSGRUMHGXQREKEN 2P Y AR W

7DEOH/ KH *UHHN EDQNV LQFOXEWDF LLFQ L\Q KRHU P D WH\R\QP

$V SUHVHQWHG LQ 7DEOH DOO WKUHH UHSRUWY KDYt
*5, *XLGHOLQHYV ZKLOH LWWKDQV BQYPR HH REQY/E $OEB&D %L
KDYH XVHG WKH ODWHVW YHUVLRQ RI WKH *XLGHOLQHYV

7TDEOHQIRUPDWLRQ UHJDUGLQJ WKH UHSRUWYVY SXEGQ

JRU WKH DVVHVVPHQW RI VXVWPNIQPE VO EWR G LVWOR Y XU
OHYHO ZH KDYH VHOHFWHG WKH VXVWDLQDELOLW\ UHS
WRWDO DVVHWWHLDPSOH FRQVLVWV RI EDQNV IURP Wi
FRXQWULHV 8. YJUDQFH *HUPHD Q\ $V DLQGWSSDEQ VH
*UHHN EDQNV ZH KDYH DQDO\]HG WKH PRVW UHFHQWO\ S
KDYH HLJKW EDQNV %13 3DULEDV 'HXWVFKH %DQN &UH
RI 6FRWODQG 6RFLHWH *HQHUDO %DQFR DEDNIWPDQGHU
*URXS UHSRUWLQJ RQ WKHLU FRUSRUDWH UHVSRQVLEL
DIRUHPHQWLRQHG UHSRUW\W RQH KOXWHV DM HYBIBL ® WWD\QGH S
LQWHJUDWHG UHSRUW E\ *URXS %3&( VLQFMHORQ&( KDV
UHSRQQWKH FDVH Rl +6%& +ROGLQJV DQG %DUFOD\V %D
VWD@RQH VXVWDLQDELOLW\ UHSRUWYV IRU WKHLU DFWLY

TAYUE (JE E vI][VPW 28 RIM AAXoWo X }ul
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EDQNV KDYH LQWHJUDWHG &65 LQIRUPDWLRQ LQ WKH
QHYHUWKHOBVWELROLWRRHDVRQV ZH FKRVH WR DVVHVV V
VWD@RQH UHSRUWYV 2Q WKH VXEMHFW RI FRPSOLDQFF
LOOXVWUDWHG LQ 7DEOH WKH VDPSOH LQFOXGHV ILY
YHUVLRQ RI WKH *5, *RQEHEDL@MH XVLQJ WKH *5, * DQG R
*5, * YHUVLRQ RQH UHSRUW WKDW LV *5, UHIHUHQFHG
EDVHG RQ WKH *5, *XLGHOLQHYV

7DEOH KH (XURSHDQ EDQNV LQFHOKDWERILP IWKHRRV VH V'

7TDEOHQIRUPDWLRQ UHJDUGLQJ WKH UHSRUWY SXEOL

$VVHVVPHQW OHWKRGRORJ\

7KH HYDOXDWLRQ WRRO LV D VFRULQJ VI\VWHP ODUJH
7KH XVH Rl WKH ODWHVW YHUVVRIF\RKDADKH WK H* X3_FELHXC
GLVWLQJXLVKHV WKH DVVHVVPHQW PHWKRG IURP RWKE
OLWHUDWXUH 7KH WZR PDLQ SLOODUV RI VXVWDLQDELC
*XLGHOLQHY DUH WKH 5HSRUWLQJ 3U IVQ FLK3O BN SIRQGV MQKIH
3ULQFLSOHV DUH GHVFULEHG DV WKH 3IXQGDPHQWDO
VXVWDLQDELOLW\ UHSRUWLQJ DQG VKRXOG EH DSSOLHC
UHSRUWY 7KH 3ULQFLSOHV DUH JURXSHG X@IHU WZR |
SHSRUW &RQWHQW DQG 3ULQFLSOHV IRU 'HILQLQJ 5HSF
SURFHVV WKDW VKRXOG EH IROORZHG E\ WKH UHSRUW
UHSRUWYV FRQWHQW EDVHG RQ WKH RUJDQL]DWLRQTYV
H[SHRWDOWIZKH VHFRQG RIIHU JXLGDQFH WR JXDUDQWHFE
SURSHU SUHVHQWDWLRQ RI UHSRUWHG GDWD *5,
IURP SUHYLRXV YHUVLRQV RI WKH *5, *XLGHOLQHV LV W
WHUPV WKIWKPMDQUJDQL]DWLRQV DUH HQFRXUDJHG DQG
PDWHULDO DVSHFWV QDPHO\ WKH RQHV WKDW DUH FULW
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LV DOVR HVVHQWLDO WKDW WKH LGHQWLILFDWLRQ RI F
LQFOXGWVIDFREEWNLRQ RI WKH DVSHFWIV PDWHULDOLW\ D
WKLV DVSHFW PDWHULDO DQG DQ H[SODQDWLRQ RI WKF
WRSLFV RFFXU *5, 7KH PDWHULDOLW\ IDFWRU GHF
RI WKH BIQWHWWPRO XVHG IRU WKH SUHVHQW VWXG\ 3UH
PHWKRGY EDVHG RQ WKH *5, *XLGHOLQHV ZRXOG HYDOXD
LQGLFDWRUV LQFOXGHG LQ WKH *XLGHOLQHV 1HYHUWKEF
WKURXJKFO/RWXGHVRI PDQDJHPHQW DSSURDFKHV DQG LG
DVSHFWV RI LWV SHUIRUPDQFH WKXV OHDGLQJ WR GL
GLIIHUHQW WRSLFV ,W LV WKHUHIRUH HYLGHQW WKDW
*5 SHUIRUPDR¥FRUM GIRPPRQ IRU DOO UHSRUWLQJ RUJDQ
FRPSOLFDWHG DQG ZRXOG XQGHUPLQH FRPSDUDELOLW\
7KH DERYH OLPLWDWLRQ DFWXDOO\ OHG XV WR D QRYH
RI D VXVWDLQDELOLW\ UHSRUWLQJ D VNIHMW®HDWW WRR O
FRQYHUWHG WKH UHSRUWLQJ SULQFLSOHV LQWR FULWI
6SHFLILFDOO\ ZH XWLOL]JHG VRPH RQOLQH WHVWV SUI
RUJDQL]DWLRQV RIIHULQJ JXLGDQFH IRU WKEBHMWSOHPHC
$IWHU DQDO\]LQJ WKH SRLQWY RXWOLQHG E\ WKH DIRU
QXPEHU RI FULWHULD IRU HDFK RI WKH 5HSRUWLQJ 3U
DVVHVVPHQW FULWHULD
7KH 5HSRUWLQJ 3ULQFLSOHV IRU 'HILQLQJ 5HSRUW &RQW
6WDNHKR@EBHXVLYHQHVY 7KH RUJDQL]JDWLRQ VKRXOG
H[SODLQ KRZ LW KDV UHVSRQGHG WR WKHLU UHDVRQD
6XVWDLQDELOLW\ &RQWH[W 7KH UHSRUW VKRXOG SUH
LQ WKH ZLGHW X \RQIMHIWERO LW \
ODWHULDOLW\ 7KH UHSRUW VKRXOG FRYHU $VSHFWYV
VLIQLILFDQW HFRQRPLF HQYLURQPHQWDO DQG VRFL
LQIOXHQFH WKH DVVHVVPHQWY DQG GHFLVLRQV RI VWI
&RPSOHWHQHWW VKIRK @G SREOXGH FRYHUDJH RI PDWHL
%RXQGDULHV VXIILFLHQW WR UHIOHFW VLJQLILFDQW
LPSDFWV DQG WR HQDEOH VWDNHKROGHUV WR DVVH\
WKH UHSRUWLQJ SHULRG
7KH 5HSRWQWLOSOBVURU 'HILQLQJ 5HSRUW 4XDOLW\ DUH
%DODQ@KH UHSRUW VKRXOG UHIOHFW SRVLWLYH DQC
RUJDQL]DWLRQYVY SHUIRUPDQFH WR HQDEOH D UHD
SHUIRUPDQFH
&RPSDUDEKIDIRMVAIDQL]DWLRQ VKR X Q@G S/RIOM ALV | RFURFPISWY C
FRQVLVWHQWO\ 7KH UHSRUWHG LQIRUPDWLRQ VKRXC
HQDEOHV VWDNHKROGHUV WR DQDO\]H FKDQJHV LQ W
WLPH DQG WKDW FRXOG VXSSRUW DQDO\VLV UHODWLY
$FFXUDKM UHSRUWHG LQIRUPDWLRQ VKRXOG EH VXIILF
IRU VWDNHKROGHUV WR DVVHVV WKH RUJDQL]DWLRQTV
7LPHOLQKIWVRUJDQL]DWLRQ VKRXOG UHSRUW RQ D U
LQIRUPDWLRQ LV DYDLODEO W RIQHWLPIR URH G/ \G B R HKIRROX
&OD WKW\ RUIJDQL]DWLRQ VKRXOG PDNH LQIRUPDWLRQ |
XQGHUVWDQGDEOH DQG DFFHVVLEOH WR VWDNHKROGH
SHOLDEFKBLRMUJDQL]DWLRQ VKRXOG JDWKHU UHFRUG F
IOIRUPDWLRQ DQG SURFHVVHV XVHG LQ WKH SUHSDUD
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FDQ EH VXEMHFW WR H[DPLQDWLRQ DQG WKDW HVWDE
WKH LQIRUPDWLRQ
7KH GHYHORSPHQW RI VSHFLILF FULWHULD QVRI GMKWMH UP L Q
WHQ UHSRUWLQJ SULQFLSOHV KDV OHG WR WKH ILQDO DV)\
FULWHULD )RU HYDOXDWLRQ S>X>RIRWHW FZH 6 WYAHRQR RH G V

DFFRUGLQJ WR ZKLFK HDFK FULWHULRQ UHFHLEHE W LMFR U t
JHUR FRYHUDJH DQG 3 " LQGLFDWLQJ IXOO DQG V\VWHPDWLF

SHVXOWYV
7KH GDWD REWDLQHG IURP WKH DVVHVVPHQW ZHUH DQC
FRPSDUDWLYH HI[DPLQDWLRQ RI EDQOHNWYT DGRSWLRQ RI UHSR

JLIXUHR2YHUD O® UDHMKX.AGWWRI DVVHVVHG UHSRUW)\

7KH UHVXOWY REWDLQHG )LJXUH FRXOG EH GHVFULEHC
VHFWRU VLQFH WKH WKUHH *UHHN EDQNV $BISKIDH%WDQN 1
%DQN UHVSHFWLYHO\ RFFXS\ WKH ILUVW IRXUWK DQG
RXWSHUIRUPLQJ VRPH RI WKH ODUJHVW (XURSHDQ EDQNYV

$V REVHUYHG LQ WKH DERYH JUDSK PRVW RI WKH EDQN
VFRUH WHQ RI WKHP VPRGLQJ EKMWXHRQHY WKDW DFWXDOC
GLIIHUHQWLDWH IURP RWKHUV DUH WKH VXUSULVLQJO\ K
VLIQLILFDQWO\ ORZ VFRUHV RI %13 3DULEDV DQG &UHGLW ¢

W FRPHVY DV QR VXUSULVH WKDW WKUWHHEDWWH Y UH BB UYEQY
&UHGLW $JULFROH *URXS VLQFH WKH DVVHVVPHQW WRRO
WKHLU UHSRUWYV ZH UH 3/KBWRQ OKIMWR FRXOG DOVR EH H[SHF
DFKLHYLQJ WKH KLIKHVW VFRHEKWYHRRKXNWKHER  WKHXRQH®Y VDR
WKH H[FHSWLRQ RI WKH 1DWLRQDO %DQN RI *UHHFH ZKLF|
+RZHYHU RXU DVVHVVPHQW IRXQG WKDW *UHHN EDQNV DO
GLGQTW PDQDJH WR GUDZ D B DROWRIFMHEH S VEW KH HVRH W KRHLXU/
SRVLWLYH DVSHFWV DQG E\SDVVHG GLVFORVLQJ DQ\ QHJDW

'LVEXVVLRQ RI )LQGLQJV

7KH FXUUHQW VWXG\ KDV DWWHPSWHG WR H[DPLQH VXV
EDQNLQJ VHFWRU EDVH®G QRED VK &6 ONBRUWREY BXFALVKHG
LQVWLWXWLRQV Rl WKH *UHHN DQG (XURSHDQ EDQNLQJ LQ
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EDVHG RQ WKH DVVHVVPHQW Rl VXVWDLQDELOLW\ UHSRUW\
RI GLVFORVLQJ W KFHWI RWALDQ¥FHJI RYVFRQSRUDWH UHVSRQVL
SXUSRVHV ZH KDYH GHYHORSHG DQ DVVHVVPHQW WRRO ZL(
VXJIJHVWHG E\ WKH *5, * *XLGHOLQHV 7KH VWXG\ VROHO\ D
GLVFORVXUH OQDWPKHO\ UAERWW  UDWKHU WKDQ LQYHVWL
VXVWDLQDELOLW\ SHUIRUPDQFH 7KH DIRUHPHQWLRQHG WR
HYDOXDWLRQ RI UHSRUWV DFURVV GLIIHUHQW FRXQWULHV
RI WKH VFBVFHMWWHPGWLQJ WR HYDOXDWH VXVWDLQDELOLW
WKH RQO\ VWXG\ ZLWK Dj FR?P S VKBIWALY WBJI HRAX ( XYLR/SHDQ EDQ

7KH ILQGLQJV Rl RXU UHVHDUFK ZHUH TXLWH XQH[SHFWH
IXWXUH RILOCYW DELQMFORVXUH LQ WKH *UHHN EDQNLQJ VHF)
RI TXDOLW\ LQ WHUPV RI WKH LQFRUSRUDWLRQ RI IXQ¢
VXVWDLQDELOLW\ GLVFORVXUH RI *UHHN EDQNV LV FRQVLC
RI WKH EOQWWLILHG DV WKH ODUJHVW (XURSHDQ RQHYV

$Q LQWHUHVWLQJ GHYHORSPHQW LQ VXVWDLQDELOLW)\ |
FRQFHQWUDWH RQ LV WKH HPHUJHQFH Rl LQWHJUDWHG UH
VXVWDLQDELOLW\ GLVFNORYIXYHFMWRW KR OOHREN EDWKH HYHC
LQWHJUDWHG UHSRUWLQJ %HVLGHV WKDW LW ZRXOG EH
VXVWDLQDELOLW\ GLVFORVXUH LQ WKH *UHHN EDNLQJ VHF
EDQNV DIWHU WKH WRFRRUSBHDQR@EQERQ UHSRUWLQJ LQW
OHJLVODWLRQ E\ WKH HQG RI

JURP WKH RXWFRPH RI RXU LQYHVWLJDWLRQ LW LV VDIH V
*UHHFH FRXOG EH &6%HWVSRUW LQJWSHOH K5 R P HVQWL B GBKR/ L Q H V
LQWR FRQVLGHUDWLRQ WKDW WKH *UMHRMS BIG RWR M QLG/ \G-RP
HPSOR\HG LQGLYLGXDOV DPRQJ ZKLFK LPSOHPHQWDWLRQ |

(XURSHDQ &RPPLVVLRQ *UHHN EDQNV EHIRQJ] VXEMHI
HQKDQFHG DFFRXQWDELOLW\ LQ WKH OLJKW RI WKH FLU
6NRXORXGLV HW DO FDQ SRWHQWLDOO\ SDYH WK

QRQILQDQFLDO FRQFHUQV LQWR EXVLQHVV VWURMHJI\ OLPF
LQGXVWU\ Rl ILQDQFLDO VHUYLFHV FRXOG DOVR EH D GUL"
FRPSUHKHQVLYH DFFRXQWDELOLW\ VWUDWHJLHV DQG VKRX
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SHIHUHQFHYV

$WDQ 5 'XOODK 66 =DLQRQ 6 WE RBISRUDW B IV RSF
FRPSDULVRQ EHWZHHQ 0DOD\VLDQ DQG %DKUDLQ ,VO
LQVWLWHRAHR®WV7UHQGY LQ 6RFLDO BOQRFHWHEDYLRXU ¢
WKH QG ,QWHUQDWLRQDO &RQJUHVV RQ ,QWHUGLYV
6FLHQFHW,%6R6 S

%RQVYQ ( %HGQIiURYi 0 &65 UHSRUWLQJ SUDFWL
SHYLVWD GH &BQWDEKBFEREQWLQJIJFSHYLHZ

%UDQFR 0 & S5RGULIJXH&RPPXQOLFDWLRQ RI FRUSRUDYV
UHVSBRELOLW\ E\ 3BRUWXJXHVH EDQNV % FOHIRWRWBF\ W
&RPPXQLFDWLRQV $Q ,QWROQDWLRQDG -RXUQDO

%URZQ + 'H-RQJ 0 [/HY\ '/ %XLOGLQJ LQVWLWX
GLVFORVXUH OHYVROQW WDRP)DELRKWEQ DUH KR ULAIPD Q H
3URGXFWISRQ

%RXYDLQ 3 %DXPDQQ & /XQGPDUN ( &RUSRUD
ILQDQFLDO, Q\MHYDPHWLRQDO -RXUQDACRI| %DAYN 0BSUNH

&DUQHIYRO OD]]XFD 0 O9HQW&RWUSRUBWH 6RFLDO 5HSRL
(XURSHDQ %DQNV 7KH (IIHFWV RRUS )BRFT\6 D SRGIWL E
(QYLURQ 0JPW

'DXE + $VVHVVLQJ WKH TXDOLW\ RI MXQWWLYBELO
PHWKRGRORJLFROUDPOHURDERWHDQHUS3URGXFWLRQ

(XURSHDQ &RPPLVVLRQ 3HHU 5HYLHZ RQ &RUSRUDW
(YHQW 5HSRUW +HOWIRYMPEHQODQG

(YDQJHOLQRYV ., G6NRXORXGUWD® )LOKRODRX $Q $QD
RI &RUSRUDWH 6RFLDO 5HVSRQVLELOLW\ &65 DQ
$VVHVVPHQW LQ WKH *UHHN %DQNLQJ 6HFWRU LQ 3
&RUSRUDWH B6RFLDO 5HVSRQVLELOLW\ ,GREZX 6 2 )
9HUODJ %HUOLQ +HLGHOEHUJ S

)DWPD 0 5DKPDQ = &RQVXPHU UHVSRQVHV WR &6
, QW 5HY 3XEOLF 1R®SURILW ODUN

JHUQDIHIMRR % 5RPHUR 6&RPRLWBHQW WR &RUSRUDW
UHVSRO@LW\ PHDVXUHG WKURXJK JOREDO UHSRUWLQ
DIIHFWLQJ WKH EHKDRKRIQ RO RR RSIDHDLGWUS 3URG XFWLR

*OREDO 5HSRUWLQJ ,QLWLDWLYH 7KH EHQHILWV RI
DW KWAVEZSNMOREDOUHSRUWLQJ REH QHRLRXUFHOLE
VXVWDLQBEROWNQJ SGI

+DGILHO® 6 &65 LQ ,QGLD UHIOHFW&ERRMOURP W
5HVSRQVLELOGRO® -RX,W@DO S

+DKQ 5 .+KQHQ 0 QWWHWHYRVDLQDELOLW\ UHSRUYV

UHVXOWVY WUHQGVY WKHRU\ DQG RSSRUWXQLWLHYV
-RXUQDO RI &0OHDQHW3URGXFWLRQ

+DPLG ) = $ &RUSRUDWH VRFLDO GLVFORVXUH E\ [
ODOMEPLHYLERYSERUDWH 2ZQHUVRRD DQGARRQWURO
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-DLQ $ .HQHOH\ 0 7KRPVRQ 9ROXQWDU\ &65 GL\
I[URP $3VOLALILF EFOFAMW 5HVSRQVIORID LW\ VRXH QD®

-XVRK : 1 +EUDKLP 8 1DSLDK 0 '0 $Q ,VODPLF 3
&RUSRUDWH 6RFLDO 5HVSR @WHLELVDH WV RQ HD Q D-RLFU % D Q N\R
6FLHQFHY

.KDQ 8= ,VODP 0$% $KPH@RUSRUDWH VXVWDLQDELOLW\
PMRU FRPPHUFLDO EDQNV LQ OLQH ZLWKFLIBO %DQJ
5HVSRQVLELOLW\ -RSUQDO

.LOLo 0 .X]JH\ & 8\DU $ 7KH LPSDFW RI RZQHUVKL
&RUSRUDWH 6RFLDO 5HVSRQVLELOLW EDEEN LUHIS RQ &/X D\
&RUSRUDWH *RROUQDYNKH S

.30* ,QWHUQDWLRQDO &XUUHQWYVY RI FKDQJH 7KH .3
5HVSRQVLELOLW\ 5HSRUWLQJ DYDLC
KWWSV ZZZ NSPJ FRP &1 HQ ,VVXHVISROGY QREXRW QWY W L
NS PV X U RHAR U S RIHDAS R Q U HESIRWLAWMEQ J SGI

.UDVRGRPVND - &65 GLVFORVXUHYVY LQ WKH EDQNLQJ
I[URP 3REOFMARA®O 5HVSRQVIORIMLWI\MVYRXH QD®
IDLGURRNRORBRD O ,(QWHUQDWLRQDO EDQNVY &65 GL

FULWDWWLF -RXUQDO RR@DQORHPHW
ObDOL % &DVVRQ 3 6RPISREWBLHSERUWLQJISEDMOROBLF EDQN

VYV S

0DOO0&Q )DUDJ <RQ27Z. &RUSRUDWH VRFLDO UHVSRQVL
SHUIRUPDQFH LQ-RXAUDFPLE EDOANRQRPLF %HKDYLRU 2UJC
S

ORUKDUGW - ( %DLUG 6 )UHHPDQ . 6FRULQJ FRL
VIWDLQDELOLW\ UHSRUWV XVLQJ *5, &RBS B6RFDQG R
5HVSRQVLE (QYLURQ 0JPW

3HVFL & &RVWD ( &RQWHQW $QDO\VLV RI 6RFLDO

,WDOLDQ &RRSHUDWLYH %D QNV¥RBIHVDKQRG RQORUURD® H,Y
$FFRXQWDELQ®RW\ -RXMM)DOS

6FKROWHQV % &RUSRUDWH B6RFLDO 5HVSRQVLELOL!
LOGXVRXUVQDO RI %XVLGEHVV (WKLFV

6HDUF\ & %XVORYLFK HUVSHF#RUWSRURQYMWEH 'HYHORSPH
6XVWDLQDE L O PAXV 5HNSKRLUSY V

BHWKL 6 3 ODUWHOO 7 ) 'HPLU o0 $Q (YDOXDWLRQ
6RFLDO 5HVSRQVLELOLW\ 5HSRUWYV E\ 6RPH RI WKH
L QV W LW YWMKIVR QVK L FV

6KDULI 0 G5DVKLG . &RUSRUDWH JRYHUQDQFH DQG FRUS
UHSRUWLQJ DQ HPSLULFDO HYLGHQFH IURPXBAGPPHUFLLI
A4XDQW S

6LHZ 5 < - $ USRUBDIVRIVPR/WDLQDELOLWXWRBSRUWLQ.
RI (QYLURQPHQWDO O0BQDJHPHQW

BNRXORXGLV $ (YDQJHOLQRV . $ UHVHDUFK GHVLJ
WHUUQWPNMJQDWLRQDO -RXUQDO RI 6XVWDLQDEOH 'HYHO
S

6NRXORXGLV $ -RQHV 1 ODOHVLRWVH@G V( DI®@J 166 MWGHRM L.Q
RI FRUSRUDMWOH RIRIO GLVFORXMQBOA RI*UEBHPKYHU 3URGXF
S
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(QYLURQPHQWDO ODQDJHPHQWFBARWHPY LQ Ol
$ 3LORW 6WXG\ IRU WKH +HOOHQLF $UPHG

/ID]JDURV 5L]RSRROMRMAMD QWLQRV (RDQQHOLQRNVNRODR X
06F 6XVWDLQDEOH 'HYHORSPHQW 6FKRRO RI (FRQRPLFV %X
BWXGLHV ,QWHUQDWLRQDODOHRMLNQLOUHHFAN HUVLW\
'HSDUWPHQW RI (QYLURQPHQWDO 6FLHQFH 8QLYHUVLW\ RI Wt
IDERUDWRU\ RI %XVLQHVV (FRQRPLFV DQG (QYLURQPHQWD(
(QYLURQPHQWDO (QJLQHHULQJ 'HPRFULWXV 8QLYHUVLW\
OUL]JRSRXORM¥XRISIDHIHOMRO#HQY GXWK JU
$EVWUDFW
7KLV SDSHU DLPV DW H[DPLQLQJ LQWHUQDWLRQDO OHJLVOI
ODQDJHPHQW 6\VWHPVHEQRRLOEDNBWAGEX ADOO\ SDRYLGH D UHY
HQYLURQPHQWDO PDQDJHPHQW LVVXHV UHODWHG WR WKH PLC
DQG VWDQGDUGL]DWLRQ SURFHGXUHV LQ LQWHUQDWLRQDO P|
SLBRMRMHFW WR GHYHORS LPSOHPHQW DQG VWXG\ SRWHQWL
(06 LQ D VHOHFWHG *UHHN PLOLWDU\ XQLW )LQDOO\ WKH
DSSURSULDWH UHFRPPHQGDWLRQV ZLOO EH SUHVHQWHG Z
FRRLGHUDWLRQV DV WKH PRVW LPSRUWDQW WRRO IRU HIIHF)
LPSRUWDQWO\ WR HYDOXDWH LWV HIITHFWLYHQHVV DV D VWL
DFWLYLWLHYV

.H\ZRUGYV &RUSRUDWH (QYLURQPHQWDO 6WUDWHJ\ OLOLWE
HQROQWPHQWDO PDQDJHPHQW
-(/ &RGHV .2 4
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 QWURGXFWLRQ

W LV JHQHUDOO\ DFFHSWHG WKDW LQ UHFHQW \HDUYV
WKH HQYLURQPHQWDO PDQDJHPHQW UHUROWLEDDRQOD J
ZKLOH UHOHYDQW IUDPHZRUNV HDWQGD W RROKHDSSEOUF 7
FRQFHUQ IRU HQYLURQPHQWDO PDQDJHPHQW LQ D KROLV
GXH WR YDULRXV GRPDLQV VXFK DV LQFUHDVLQJO\ FRP
VMWXDWLRQV LQWURGXFWLRQ RI UHOHYDQW OHJLVODWL]
UHTXHVW IRU PRUH HIIHFWLYH @BDDEE R HHY RXUWFKN QR C
EXUGHQ 5DR HW. IDN\CR O D R X

(QYLURQPHQWDO PDQDJHPHQWWKBV BREBSDF CRKDHND D
GRPDLQV VXFK DV RSHUDWLRQV WHFKQRORJLHV SU
PDQDJHPHQW WRROV ,W LV FRQVLGHUHG WR EH D IUDP
DFWLYLWLHV RI DQ RUJDQL]DWLRQ LQL® WG KU WS8R QMLEXL
PDQQHU FRQFHUQLQJ WKH HQYLURQPHQW $GGLWLRQDO
PDQDJHPHQW RI UHWRXFRMHW H Q@ D\ DRQMWUHGXFHG HQYLUR
1RZDGD\V (06 DPRQJ RWKHU WRROV OLNH (,$ HQYLURC
&%$ FBN@HILW DQDO\VLV F\BQB DVHOVYPHQW HQVXUH
HQYLURQPHQWDO SHUIRUPDQFH LQIRUPDWLRQ ZKLOH KH
HFRILHQGO\ :DQJ DQ® QX HBWQRY

7KH HQYLURQPHQWDW®WKRD QDBPHBHYRVW FRHIVY DFWLYLWLHV
JURZLQJ FRQFHUQ IRU PLOLWDU\ IRUFHV DQG 'HIHQFH VF
WU\ WR UHYLHZ WKH LPSOHPHQWDWLRQ OHYHOV RI (C
HITHFWLYHQHVYV LQ WKH PLOLW®RY DFW L YLD L MAD US D\PHRRAW
WKH $UPHG )RUFHV DUH DQ HVVHQWLDO DQG VHQVLWLYF
DQG FRPSOH[ FKDUDFWHULVWLFV DQG WKHLU HTXLSPH
FRQVWDQWO\ FRUUHODWHG ZLWXWKKRH IH LYH. ) FD@RH R WH 7 K
UHFRJQL]H QRZDGD\V WKDW WKH HIIHFWLYH HQYLURQPH
RUGHU WR HQVXUH RSHUDWLRQV LQ WKH ORQJ UXQ

7KLV SDSHU IRFXVHV RQ WKH HQYLURQPHQWDO PDQDJI
WKH WRRO RIWKS QURVHUDWXUH UHYLHZ LW LV FOHDU W|
(06 UHVXOWYV DQG SHUIRUPDQFH GXULQJ PLOLWDU\ DFW|
QHHGHG 6XVWDLQDEOH HQYLURQPHQWDO PDQDJHPHQW
'HIHQVH LV QRS PR PIBAMG OHORYV BR WKH LQWHJL
IUDPHZRUNV LQWR PLOLWDU\ DFWLRQV VKRXOG EH D SUL
UHVHDUFK KDV VLJQLILFDQFH IRU FRQWULEXWLQJ WKH F
PLOLWDU\ WUDLQLQIQMQ B |WHIQH LPBQRMBWDO PDQDJHPHQ
$UPHG )RUFHV +RSHIXOO\ LW ZLOO SURGXWBDA\VWHPDW
HQYLURQPHQWDO PDQDJHPHQW WKLV VWXG\ PD\ DOVR K
VLWHV LQ WKH IXWXUH 7RBIQUWXSIDRIFEW WWKHH U HIRQHHQ L F
'HIHQVH OR' WR DFKLHYH LWV *'HIHQVH (QYLURQPHQWDC

ILWHUDWXUH 5HYLHZ

7KH DIRUHPHQWLRQHG 1$72 $OOLDQFHYV JXLGHOLQHV
VHFWRU LPSOHPHQWDWLRQ RI DQ UB6 GANAULESGRS QGDM
VWDJH ZDV DOVR LOOXVWUDWHG ZLWK H[DPSOHV ,W GR
VWDQGDUGY ,QVWHDG LW WDNHV D XQLTXH SHUVSHF
RUJDQL]DWLRQV ZKLFK DUH SULPDULO\ ARI@RHPHDNED @ LW
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LVVXHV ,Q WKH EHJLQQLQJ WKH PLOLWDU\ DXWKRULW
'"HIHQFH DQG HQYLURQPHQW GHPDQGVYV DQG WKH ZD\ WKI
ZLOO VWURQJO\ LQIOXHQFH WKH YLHZ ZKLOH GHYHORS
VXFEHMO LPSOHPHQWDWLRQ RI LW 7KH SULPDU\ UROH R
'"HIHQFH WKXV WKH SULPDU\ FRQV MWsKH B WERQL UM DRGY HO
SHDFH 7KHUHIRUH RWKHU SULRULWLHY OLNH HQYLURQI
DWQWLRQ ORUHRYHU WKH PLOLWDU\ DFWLYLWLHV DUH X
SULPDU\ FRQVLGHUDWLRQ RI WKHP LV VHFXULW\ DQG GH
FRQWLQXDO LQFUHDVLQJO\ KDYH WR FRPSO\ ZLWK UHJXC
DQG SUHVHUYH WKH HQYLURQPHQWDO UHVRXUFHYV

ORUHRYHU WKH 'HIHQFH VHFWRU VKRXOG DFW LQ D
IROORZLQJ D 6XVWDLQDEOH DSSURDFKHV ZLOO HQVX
DFWLYLWLUMVYHEGOARDSSURDFKHYV HLROIOWKS $B FHGV)RH ER D
WKH SXEOLF DQG HQKDQFH WKHLU ERXQGV F B5HGXFHG
HIITHFWLYH UHVRXUFHV PDQDJHPHQW

7KH DIRUHPHQWLRQHG DSSURDFKHVY DQG PDQDJHPHQW
7KH NH\ DXWKRULWLHVWRIDLGGD AV VW WKXYE WRQFHSWYV \
EHIRUH DQG QRW RQO\ DIWHU PIBNRISQVL OU RF®! (U 6R I' HRYLWU
RSHUDWLRQV FDQ LQFOXGH LQWHJUDWHG PHWKRGV LQW
DV FKDQFH WR UHGXFH FEEBWYVQD@® \J D DY NREDREKW V D

%XW WR VKLIW WKH SHUVSHFWLYHV PLOLWDU\ VHFWEF
VDYLQJV -XVW WKHQ HIIHFWLYH SUDFWLFHV ZLOO WDN
DFWLRQV DV ZHOO WKH & RPRPALBAHRIH/QMD KH VDRWBXEMWH QW LD
$UPHG )RUFHVY DFWLYLWLHYVY PD\ KDYH VHULRXV HQYLU
LQVWDQFH RI ZDVWH SROOXWLRQ ZDWHU SROOXWLRQ
LPSDFW WKH HFRV\VWHP DQG RRWW XHWKLHRD QQKGH VW KQ L
FRQGXFWHG UHVXOW LQ WKH FRQVLGHUDEO\ YDULHW\ DQ

$ QXPEHU RI UHVHDUFKHV KDYH EHHQ FRQGXFWHG Ul
FRUUHODWLRQ ZLWK WKH HQYLURQPHQWDO XWHRGV\VWHP
VHYHUDO WHFKQLTXHY DQG PHWKRGV G5DPRV DQG OHOF
PLOLWDU\ RIILFLDOV WR WDNH SURDFWLYH DFWLRQ WR
LPSDFWV Rl WKH PLOLWDU\ DFWLYLWLHV 6R WKH DIRU
HWDEOLVKLQJ VHYHUDO PDQDJHPHQW UD@GWHRUNWH®XF
7UDLQLQJ $UHD ODQDJHPHQW LQ WK&REE&EE QHIBQ GUWRYXH
7TDFWLFDO 7UDLHQOWIHQGDWRBG /DQG ODQDJHPHQW 30DQ
DQG :X

OHWKRGRORJ\

3UHRXV VWXGLHV KDYH EHHQ XVHG YDULHW\ RI PHWKF
LPSOHPHQWDWLRQ RI (06 LQ WKH 'HIHQFH VHFWRU ER!
AXDQWLWDWLYH UHVHDUFK LQYROYHV WKH PHDVXUHPHQ
WKLV LV UHFRJQUL]BWBVEDUFKHUV DV WKH ELJJHVW FKDC
HQYLURQPHQWDO PDQDJHPHQW DVVHVVPHQW DV ZHOO D
+HUWWQDO 4XDOLWDWLYH PHWKRGYV PD\ LQFOXGH VXU
VWXGLHV DQG WKHRUHMOHKDPDQWQBDOWB V 7XWULYDAXH RI
DSSURDFK GHSHQGYV ODUJHO\ RQ WKH TXDOLW\ RI WKH T
WKH FRRSHUDWLRQ RI WKH SDUWLFLSDQWYV
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+RZHYHU DGYDQWDJHV DQG GLVDGYDQWDJHV FDQ EH
PHWKRGVGMWKXWYHQW UHVHDUFK PHWKRGV PLJKW EULQJ
WKHUHIRUH FUXFLDO WR FKRRVH WKH UHVHDUFK LQVWU
UHVSHFW WR LWV IHDWXUHV UHVHDUFK DLPV UHTXLUHG

%RWK BMWOKIRH DSSOLFDEOH WR WKH SUHVHQW VWXG\
WKHUH DUH LQKHUHQW GLIILFXOWLHY LQ GDWD FROOHF
ZKLOH WKHUH DUH QRW VXIILFLHQW TXDQWLWDWLYH H
'"HIHQFH VH MMOPWIRLY 7KLV UHVHDUFK WKHUHIRUH PDLC
ZKLOH FRPELQHV TXDOLWDWLYH DQG TXDQWLWDWLYH PH
7KHVH PHWKRGY KDYH EHHQ XVHG IUHTXHQWO\ LQ RWKH!
PLOLWDU\HHQNVURDMAPRY DQG OHORYV

,Q DGGLWLRQ LQ RUGHU WR LGHQWLI\ WKH VLJQLILFEL
VXFFHVVIXO LPSOHPHQWDWLRQ RI (06 LQ VHYHUDO FRXQ
UHYLHZ RI OLWHUDWXUH KDV EHH®\XWHDO B IGRTHR W LSRHQ
LQWHUYLHZV ZHUH WRRN SODFH WR HYDOXDWH WKH IDF
GLIIHUHQW NH\ DXWKRULWLHY 7KH DIRUHPHQWLRQHG PH
ZHUH DGRSWHG IRU WKH SUHVHQW UWHN X @M G7 MR FRUFELLQ
UHFRPPHQGDWLRQV

'"HVLJQ DQG PHWKRGRORJ\

)LUVW RI DOO DQ LQLWLDO UHYLHZ RI H[LVWLQJ GRFXP
H[LVWLQJ OHJLVODWLRQ DQG UHOHYDQW SROLFLHV SUR
7KH QXPEHIWD @IHGRI FRXQWULHVY DQG SDUWLFXODU SROL
UHYLHZHG ZHUH GHWHUPLQHG RQO\ DIWHU WKH LQLWL
DSSUR[LPDWH QXPEHU DQG W\SHV RI SURJUDPV LQ FRQN
UHYLHZ WKXV HEVNOWQWDWQYMH WDPSOH

$ GHEDVHG UHYLHZ RI OLWHUDWXUHV ZDV HPSOR\HG
VLIQLILFDQW IDFWRUV FRQFHUQHG ZLWK WKH VXFFHVVIX
(06 LQ WKH LQWHUQDWLRQDO PLOLWDU\ VHR®WHG &R X Q)
VXFK VIVWHPV LQ WKHLU 'HIHQFH SROLF\ DQG DFWLYLW
FDVH VWXGLHV LQ RUGHU WR HYDOXDWH WKH HIIHFWLYH

,Q DGGLWLRQ VXUYH\ TXHVWLRQQDLUHY DVNOVR DV \
SODFH WR HYDOXDWH WKH IDFWRUV DQG FROOHFW TXD
DXWKRULWLHV RIILFLDOV LQ WKH UHVSHFWLYH FRXQW!
DQDO\VLV WR DQVZHU DIRUHPHQWLRQHG UHVHDUFK TXH
XVHG SURYLGH HYDOXDWLRQ DQG UHFRPPHQGDWLRQV
IUDPHZRUN XVHG E\ WKH PLOLWDU\ VHFWRU

)LQDOO\ VWUXFWXUHG TXHVWLRQQDLUHV DQG LQWHU
PLOLWDU\ SHUVRQQHO RI WKH *UHHN $HPHGR)RYBBX MMk
WKH SUHVHQW VXVWDLQDELOLW)\ DZDUHQHVV OHYHO HC
OHYHO DQG DVVHVV WKH SRVVLELOLWLHV RI HIIHFWLY}
)XUWKHUPRUH REVHUYDWLRQ DQG GRFXPHQWG UHFRUG
WKH H[LVWLQJ OHYHO EDVHOLQH RI WKH (06fV UHOHYED
UHYLHZ RI WKH H[LVWLQJ HQYLURQPHQWDO LVVXHV LPS
*UHHN VLWH DFWLYLWLHYV
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AXHVWLRQQDLUH 'HVLJQ

7KH SUHVHQW VWXTXAHXWH® QWAR.UHVY WKH ILUVW RQH
DXWKRULWLHV RI GLITHUHQW FRXQWULHV DQG RUJDC
HQYLURQPHQWDO DZDUHQHVV RI WKH *UHHN $UPHG )RUF
TXHVWLRQQDLUH FRQFHUQLQJ WEWD@HROQLGVDRW LW
H[SHULHQFHV LQ WKH OLOLWDU\ 'HQH®IFH DVOHE GRIBG Q L Q F C
TXHVWLRQV DQG TXHVWLRQV ZLWK VFDOHV WR FKRRVH
TXHVWLRQV WKH SDUWLFLSDQWY FRXOG 7{H NRWHKH D'QV Z |
RSWLRQ KDG EHHQ LQFOXGHG DQG VSDFHV IRU WKH SR\
RIIHU WKH QHHGHG IOH[LELOLW\ OHYHO WR WKH UHVSF
LQIRUPDWLRQ UHJDUGLQJ WKH UHVSRQGHQWWWHHQHUD (
VHFRQG SDUW ZDV GHVLJQHG WR JHW JHQHUDO LQIRL
RUJDQL]DWLRQ 3DUWV DQG ZHUH GLYLGHG IRU RUJDQ

7KH VHFRQG TXHVWLRQQDLUH FRQFHUQLQJ WKH OHYF
DQG FRQWHWPRQJ WKH OLOLWDU\ 'HIHQFH HPSOR\HHV KTC
FRQWDLQLQJ WKH VDPH DV DIRUHPHQWLRQHG W\SH RI
LQLWLDWHG ZLWK TXHVWLRQV WR SURYLGH LQIRUPDWL
LVVXHV ZKLFKHPB\URPDYHPSDFWY DQG PD\ DIIHFW DOPRVW
ZLWK TXHVWLRQV WR SURYLGH DQVZHUV UHJDUGLQJ WK
HQYLURQPHQWD®HSUIRBREHBWDUW ZDV DERXW WKH UHVS
LQIRUPDWLRQ

6DPSOLQJ

7KH SUIERXWQGDU\ RI WKH VDPSOLQJ ZDV WKDW WKHUH
ZKLFK FRXOG SURPHGWLWKIE (PBPHG )RUFHV LQ WKH LQW
VHFWRU $ OLVW RI NH\ DXWKRULW\ HPSOR\HHV UHJDUGL
IURP D 1$72 GREKPFMIQWURYHG WR EH ZLWKRXW XSGDWH ¢
6LQFH WKH OLVW GLG QRW SURYLGH WKH UHTXLUHG FRQ\
DQ LQWBHVRMEWHDUFK IRU WKH 'R'fV SURILOHY DQG WKH |
'XULQJ WKH RQMKHQQHW KH OLVW RI DGHTXDWH FRXQWUL}
IRU WKH UHVHDUFK DQG WKH VHOHPWHG WRRV VRIOUF LV
LQIRUPDWLRQ RQ QDPHV DQG FRQWDFW GHWDLOV RI W
HQYLURQPHQWDO PDQDJHPHQW V\VWHP

+RZHYHU LW VKRXOG EH QRWHG WKDW WKLV GRHV QRW
WKDW DUH FHUWLILHG RU XVH DQ (06 $GGLWLRQDOO\
LQIRUPDWLRQ DQG WKH XSGDWH RI VRPH RI WKH LQIRUF
IRXQG WWR\ BH IYHFXOW WR H[WUDFW LQIRUPDWLRQ RI WDL
WKH\ GLG QRW SURYLGH UHSUHVHQWDWLYH DQVZHUV DQ
6SHFLILFDOO\ IRU WKH ILUVW TXHVWLRQQDLUH RQO\ R
WKHAXHVWLRQQDLUHY 7KH UHVSRQVH UDWH ZX$ H[HPSOD
WHOHSKRQH LQWHUYLHZV ZHUH FDUULHG RXW LQ RUGFEH
LQIRUPDWLRQ $V D UHVXOW LW GLG QRW SURYLGH UHE
UDWH UHPRZQEBBQFOXGLQJ WKH ILUVW TXHVWLRQQDLUHI
UHVXOWYV LQ WKH SUHVHQW VWXG\ DQG WKH GHVN EDVH
QH[W FKDSWHU

2Q WKH FRQWUDU\ WKH UHVSRQVH UDWH RI WKH VHFR

PDLQO\ EHFDXVH Rl WKH IROORZ XS SHUVRQDO RU

VHFRQG TXHVWLRQQDLUH RXW RI SDUWLFLSDQWYV
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UHVSRQVH UDWH ZDV H[HPSODU\ JUHDW 7KH UDWLRC
GDWP WKH TXHVWLRQQDLUHY DQDO\|HG XVLQJ VWDWLVW
WKH QH[W FKDSWHU

(PSLULFDO 5HVXOWYV

6RFHPRJUDSKLF FKDUDFWHULVWLFV RI SDUWLFLSDQW)\

,Q 7TDEOH WHRARARIBDISKLF FKDUDFWHULVWLFV RI WKH
SDUWLFLSDQWY DUH SUHVHQWHG WKRURXJKO\ )J)URP WK
DYLDWRUYV DGPLQLVWUDWLYH SHUVRQQHO DQ
ZKLOH GLG UHVSRQG SDUWLDOO\ WKH TXHVWLRQV

TDEOWMWRFLRPRJIUDMHSKHFHQWYV

6RFLRPRJUDSKLF &KDUDFWHQGDWVWWILAFY.SDQWYV Q

OHDQ
$JH \HDUYV
([SHULHQFH \HDUV
Q
6H]J
ODOH
JHPDOH
ODULWDO 6WDWXYV
6LQJOH
ODUULHG
'LYRUFHG
'LGRZHG
1XPEHU RI &KLOGUHQ
1RQH
2QH
7ZR
7TKUHH
JRXU
1R UHVSRQVH
(GXFDWLRQ /HYHO
+LJK 6FKRRO +6
THFKQLFDO ,QVWLWXWLRQ 7,
8QGHUJUDGXDWH 8*
1R UHVSRQVH
ODMRU
$YLDWRUYV
$GPLQLVWUDWLYH SHUVRQQHO
ODLQWHQDQFH SHUVRQQHO
1R UHVSRQVH
,QFRPH
Ya

Ya Ya

Ya Ya
! Ya
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'DWD $QDO\VLV
7KH DYHUDJH UHVXOWV RI WKH VFRUHV LQ WKH ILUV
FRQFHUQLQJ WKH (QYLURQPHQWDO $ZDUHQHVV DQG 6
SDUWLFLSDQWY DUH SUHVHQWHG LQ WKHURGPHQWDRH |
$ZDUHQHVY FDQ EH LQWHUSUHWHG DV IROORZLQ]J

6FRUH RI7TKHUH DUH VA\VWHPV DQG SURFHGXUHV LQ SO
WR EH LQ FRPSOLDQFH LGHQWLI\ RSSRUWXQLWLHV WR
VXVWDLQDELOLW\ 7KHUH LV SRWHQWLDO QHHG IRU QHZ

6FBRH RI 7KHUH DUH VRPH V\VWHPV DQG SURFHGX
LPSURYHPHQWY FRXOG EH PDGH 7KHUH QHHG WR LPSL
DFKLHYH WKH JRDOV

$ VFRUH BD (QYLURQPHQWDO ODQDJHPHQW 6\WWHP LV

,Q DGGLWLRQ FRYMWMHDU@DEOKRZUWH WKH UHOHYDQW LQL
RI WKH UHVXOWY LQFOXGHG WKH IROORZLQJ K\SRWKHVL
ZLWK D ORW RI SRLQWV EHFDXVH \RXU XQLW FDPS |
VXVWDLQDELOLW\ SWRKMHFFWV XEWWDWWHG SRLQWYV EHFD.
LGHQWLILHG UHVSRQVLELOLWLHY JRDOV PHDVXUHV DQ
SODFH WR NHHS WKH 6XVWDLQDELOLW\ ,QLWLDWLYH JRL
KLIJK EXW WKH\ DUHKMRQVW KHNHFYWH. WY HRQQHFWHG ZLWK F
GRFXPHQWHG SURFHGXUHV XVH PHDVXUHVY DQG DUH FKH

7DEOBYHUDJH Rl (QYLURQPHQWDO $ZDUHQHVYV DQG 6XVW

(QYLURQPHQOXNM@W DLQDELOLW\6 QLW DWLELHOL W\ ,QLWLD)\
$ZDUHQHVYV 6WDUWLQJ 3RLQW (QG 3RLQW

7KH UHVXOWV VKRZHG DQ H[HPSODU\ DGHTXDWH OHYHO
SULFH ZDV DERYH
7DEOH SUHVHQWY WKH OHYHOV RDMWXH X\OWDURDPHQL
,QLWLDWLYHV DPRQJ WKH GLIIHUHQW FDWHJRULHV RI Wk
SDUWLFLSDQWVY JHQHUDO (QYLURQPHQWDO FRQFHUQV II

7DEOBYHUDJH Rl (QYLURQPHQWDO $ZDUHQHVYV DQG 6XVW

SHUVRQQ (QYLURQPHQXWWOLQDELOLVEXYQLILICD/EILYDH W\
FDWHJRULH%Z DUHQHVWWDUWLQJ 3RLOQWLWLDWBRHPWQG

$YHUDJH
$YLDWRUV
ODLQWHQDQFH
$GPLQLVWUDWLYH
3 YDOXH
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7DEOMHQHUDO (QYLURQPHQWDO &RQFHUQV

3DUWLFLSDQWV Q

<HV 1R 'R QRW
.QRZ

*HQHUDO (QYLURQPHQWDOQ

&RQFHUQV

'Q \RXU SHUVRQDO YLHZ
KDV DLU SROOXWLRQ
HYHU DIIHFWHG \RXU
KHDOWK"
$SDUWHIURPWY RQ
SHRSOH V KHDOWK

DUH \RX DZDUH RI DQ\
RWKHU HIIHFWV RI DLU
SROOXWLRQ"
+DYH \RX KHDUG RI
SFOLPDWH FKDQJH""

.V WKH LVVXH RI FOLPDWH
FKDQJH
LPSRUWDQW WR \RX
SHUVRQDOO\"

&RQFOXVLRQV

$Q (06 LV D KROLVWLF DSSURDFK ZKLFK DOORZV IRU H
EH LQWHJUDWHG DQG LQFRUSRUDWHG LQWR WKH HYlI
2UJDQL]DWLRQ ,W HVWDEOLVKH®YWHKR QPHRISHROISDRHDR
SURYLGHV WKH GLUHFWLRQV IRU WKH SODQQLQJ GRLQ
FRPPXQLFDWLRQ DQG XSGDWLQJ RI WKH HQYLURQPHQ\
FRPSRQHQW Rl WKH RYHUDOO PDQDJHPHQWSHFWWR QKD
LWV SURFHVVHYV

7KH HQYLURQPHQWDO IRRWSULQW RI WKH PLOLWDU\
KROLVWLFDOO\ 7KLV ZLOO SURYLGH UHOHYDQW IHHGE
LQIRUPDWLRQ WKDW IRUPV WKH EDVLV IR URNHAW RRP H C
PHDVXUHV +RZHYHU WKH PRVW FRPPRQ RIILFLDOVY PLV
WKH QHHGHG HQYLURQPHQWDO PHDVXUHV DUH SDUW RI
LQWHJUDWHG UHVXOW RI WKH LPSOHPHQWDWLRQ RI LW

7DNLQJ H[SHQVLYH EPXWVWQOHS URISNH DRW LOQVWDQFH W
GRHV WR SURWHFW WKH HQYLURQPHQW DQG UHGXFH Wk
EHLQJ SDUW RI WKH RYHUDOO (06 V\WVWHP LV WKH PRV
DSSURSULDWH PHDVXUHVDW WR EBVDHER QWHTXHPFE HIOQ &
WKH HIIHFWLYH LPSOHPHQWDWLRQ RI DQ (06 7KH PDQD
WKHLU QHFHVVLW\ HDUO\ HQRXJK VR WKDW WKH SDUWL
HITHFWLYH DFWLRQ FDQ EH PDVGH LEXVWROH LBMVQHFBIGD R W K
HIWHUQDO LQWHUIHUHQFH DW XQH[SHFWHG WLPH ,Q D
PHDVXUHV PXVW EH NQRZQ WR WKH WRS OHYHO RIILFLDC
VKRXOG SUHVHQW FRPPLWPHQMW BZ@® ROIHYI VDKHZ S ORSHIV |
FRQWURO DQG PHDVXUH PHFKDQLVPV ZKLFK DUH PRUH V
WKH FRUH YDOXH DQG WKH PDLQ JRDO RI WKH HQYLURQP
