FRPSRQHQW RI WKH (& LV WKDW LW PD\LPSO\GLIITHUHQW! 1
WLHV VSHQGLQJEHORZ YHUVXV DERYH WKH WKUHVKROG
JHWDUHREOLIDWHG WR LQFUHDVH VSHQGLQJ +RZHYHU L

KHDOWK VSHQGLQJDV ZHOO DV RWKHU RXWFRPHV PD\ KL
UHPDLQHGIL[HGDIWHU WKHUHIRUP ,IPXQLFLSDOLWLHV DI
WKH UHJRUPRP HTXDWRDRQPKXV UHIOHFW G\QDPLF FKDQJHV LQ
PXQLFLSDOLWLHY EHORZ UHODWLYH WR WKH JURXS DERYH
ZKLOH HVWLPDWHYV INJRH IHIPRWW DRVQYH RI UHODWLYH UHVSIH
WKH\PD\REVFXUH SRWHQWLDO GLITHUHQWLDO UHVSRQVH ¢

,QRXUVHFRQG VSHFLILFDWLRQ ZHWKHUHIRUH WHVW IRU \
E\VWUDWLI\LQENDEBWHRYHUVXVY EHORZ WDUJHW PXQLFLSI
Belown pre = 1f Spendingh pre < Targey D QABoven pre = 1f Spending pre

Targeg 8VLQJ WKLV ELQDU\VSOLW ZHDOORZIRUWKHUHVSR
EHORZ WDUJHW PXQLFLSDOLWLHV E\HVWLPDWLQJ
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7KLV UHSOLFDWHYRZIXOHVULRRU HDVH RI SUHVHQWDWLRQ Z
DEVROXWH YDOXHRI WKHGLVWDQFH WR WKH WDUJHW 7KL"
FOHDUO\YLVXDOL]H GLITHUHQWLDO, PERYXOWYWERSHDDDB E
HWHUVY DUH QRZ HVWLPDWHG VSHFLILFDOO\IURP YDULDWL

JRU H[DPSOH LI PXQLFLSDOLWLHY ZKLFK DUH EHORZ WKH WDUJHW LQ|
ZKLFK DUHDERYH WKH WDUJHW GHFUHDVH VSHQGLQJ FRHIILFLHQWYV Z
SRVLWLY HYDDGGXGHRDWLYH YDOXH IRU



VSHQGLQJ ZLWKLQ HDFK JURXS LUUHVSHFWLYH RI FKDQJH
$00 RWKHU GHWDLROIORE FPRIMWHRGRQGLQJ GHILQLWLRQV
,Q HDFK JURXS RI PXQLFLSDOLWLHY DERBWBQMXEBWRZ WD
OHDGK ®RWW HYHQW ODJV DUH LQFOXGHG ZKHUH ZH FRQVL
RQH\HDU SULRU WR UHIRUP LPSOHPHQWDWLRQDV D EDVHO

,GHQWLILFDWLRQDQG 9DOLGLW\RIWKH 5HVHI

,GHQWLILFDWLRQ UHOLHV RQ WKHDVVXPSWLRQ WKDW RXW
WUHQGV DFURVV PXQLFLSDOLWLHV LQ WKHDEVHQFH RI WK
LGHQWLILFDWLRQ UHIHUV WR SRWHQWLDO QRQ REVHUYDE(
OLQHVSHQGLQJLQKHDOWK DQGZKLFKZRXOGKDYHSHUVL)
:KLOH IL[HG HIITHFWV VKRXOG DEVRUE WKH LQIOXHQFH RI G
DVZHOO DV RIVORZ PRYLQJGHWHUPLQDQWYVY RI KHDOWK R
KHDOWKVSHQGLQJDQG SRSXODWLRQRXWFRPHV PLJKW VW]
DPLQH WKLYV UHNVYHKQWY D VHULHV RISORWYV ZKLFKFRUUHOD
WR WKH (& WDUJHW ZLWK FKDQJHVLQPXQLFLSDOLW\VRFL
WKH LOQWHUFHQVDO SHULRG EHIRUHUHIRUP 7KHVH
FRQVLGHUHG UHOHYDQW VRFLRHFRQRPLF GHWHUPLQDQW\
DQG WKH IDPLO\OHYHO HJ HGXFDWLRQ LQFRPH OHYHO L
‘'HGR QRW REVHUYHDQ\ VA\VWHPDWLF DVVRFLDWLRQV EHWZ
DQG WKHEDVHOLQH GLVWDQFH WR WKH WDUJHW ZKLFK OF
DVVXPSWLRQLISUH UHIRUP WUHQGV DUHLQIRUPDWLYH RI

7KH VHFRQG PDLQ WKUHDW WR LGHQWLILFDWLRQ LV PDGH
HFRQRPHWULF WKHRU\ ZKLFK SRLQW WR GUDZEDFNV LQ WZ
&DOODZD\ HWKROKOLIJKW WKDW GLITHUHQFH LQ GLIITHUHQFH
WLQXRXV WUHDWPHQW UHTXLUH VWURQJHU SDUDOOHO WU



WZHHQ GLITHUHQW LOQWHQVLWLHYVY RI WUHDWPHQW FDQ DO\
8QOLNHVWDQGDUG ELQDU\ PRGHOV WKLVELDVFRPHVIUR
HITHFWV I JURXSV RI XQLWYV KDYHGLITHUHQW UHVSRQVHV
HVWLPDWHVZLOOEHFRQWDPLQDWHG E\WKHGLIITHUHQFHYV |
HQWGRVDJHJURXSY ORUHRYHU WKLVELDV SHUVLVWVHYH
DVVXPSWLRQV )RUWKHHVWLPDWRU WR EH XQELDVHG ZH
WUHQGV DVVXPSWLRQ ZKLFKLQ SUDFWLFH LPSOLHV WKDW
GRVDJH JURXSV ZRXOG EH KRPRJHQHRXV KDG WKH\UHFHLY

:HIRUPDOO\GHILQHWKHVHDVVXPSWLRQV DQG WKHLULPS«
OHQIJWK LQ%SOHYBEWLFH ZHDUJXH WKDW WKH VWURQJ S
WLRQ LV OLNHO\ UHDVRQDEOH KMHQGW KW I( ¥ V DVCELHH@GAL RQ ) L J
UHIRUP ZDV DSSUR[LPDWXNWOLED @ERQFLSDOLW\ ZKLFK ZDV V
WD@PBHED\ I[URP WKH VSHQGL QJ dThUX & MWAH I DD FWRKMD O @ H

VSHQGLQJ WDUJHW LW VHHPV OLNHO\ WKDW WKHLU VSHQ(
WKDW RI PXQLFLSDOHLAKMHMZKDER ZIWRP WKH VSHQGLQJ WD L
VXFK FRXQWHUIDFWXDOVIURP WKHVHPXQLFLSDOLWLHV D
ORJLFRIWKH VWURQJ S D U DEBOHIDDVE D H I\EDESIEM WAKLPRSQA\DLARG)

QRWH WKDW WKH DJJUHJDWLRQ RI XQLW VSHFLILF HIITHFWV
XQGHUZHLIJKWY FHUWDLQ XQLWY DQG RYHUZHLJKWYV RWKH
WUHDWPHQW H[SRVXUHV ,Q UREXVWQHVV FKHFNV ZH FRQV

1RWH KRZHYHU WKDW WKH W\SLFDO FRQFHUQV UHODWHG WR KHWHUR.
GHVLJQV DV GANEBXDUMBEDUWLQ DQG ' PPRQW RRMKHOWHDUH QRW DQ LV
KHUH DV WKH SDVVDJHRI (& ZDVIL[HGLQ WLPH

$FFRUGLQJWR OLQLWpPQRRGAIRPBOEM QFH ZLWK (& FDQ OHDG WR VDQJ
UHWHQWLRQ RI UHVRXUFHV IURP WKH OXQLFLSDOLWLHVY 3DUWLFLSDW
VXVSHQVLRQRIDWHUPRIRIILFH DQGHYHQ )HGHUDO LQWHUYHQWLRQ
$ SDUWLFXODU FRQFHUQ LV WKDW PXQLFLSDOLWLHY PD\KDYH VKLIWH
DVDUHVSRQVH WR WKH VSHQGLQJ UHIRUP *LYHQ WKH UHODWLYHO\ T>
XQOLNHO\ ORUHRYHU WKHDSSURYDORIWKH (& LQYROYHGVHYHUDO
DUJXDEO\ GLIILFXOW WR SUHGLFW ZKHQ WKH SURSRVDOV ZRXOG EHFR
DPHQGPHQW ZRXOG HQWDLO DQG KRZ LW ZRXOG DIIHFW PXQLFLSDOLW]|



GLVFXVHIODY D\ HW P®GLWLRQDO GHWDLOV DUH SURYLGHC

SHVXOWYV

,Q WKLV VHFWLRQ ZH ILUVW VXPPDUL]H RXU UHVXOWYV IRU W
FRPHY VHHNLQJ WR XQGHUVWDQG VKLIWV LQ PXQLFLSDO V
VXOWY RQ ILVFDO UHV SR QV H \&D: b HVKHQVBI OWHH/ L@ $SBEWY G
KHDOWK RXWFRPHV :HZLOO RIWHQ FDVW HIITHFWV LQ WHUP'
SHUFHQWDJH SRLQWYV S S LQVSHQGLQJDVDUHVXOW RIV
DOHQW WR WKH GLVWDQFH WR WKH WDUJHW IRU PXQLFLSD
GLVWULEXWLRQ RI WKH VKDUH RIRZQ UHVRXUFHV VSHQW L

OXQLFLSDOLWLHVYT)LVFDO5HVSRQVH WR WKH

2XUDQDO\VLVLQGLFDWHY WKDW WKH (& OHG WR ODUJH L
QR VXFK HIIHFWV LQ RWKHU FODVVHV (VWLPDWHV IRU RWK
QHJDWLYH SDUWLFXODUO\IRU QRQVRFLDO VHFWRUV DOV
DQG VWDWLVWLFDOO\LQVLJQLILFDQW 7KHVHUHVXOWYV SR
RUGHUWRLQFUHDVHWKHILVFDO VSDFHIRUKHDOWK VPRR!
VXFK WKDW GUDVWLF FXWV DUHDYRLGHG :HDOVRILQG WKI
LSDO UHYHQXHV DUH IODW DURXQG JHUR ZKLOH SRLQW HV\
PDUJLQDOO\SRVLWLYHHIIHFWV DIWHU WKH UHIRUP 7KLV I
EHJLQQLQJ WR VSHQG VOLJKWO\ PRUH RQ DYHUDJH ZKLOH
VWULFWLRQVRQ VSHQGLQJDQG GHEW DFFRUGLQJWR WKH

6,236 GDWD DOORZV XV D ULFKHU EUHDN GRZQ RI LPSDFWYV
ERWKD GHGLFDWHG PHDVXUH RI KHDOWK VSHQGLQJ DQG P
ZLWKLQ KHDOWK VSHFLILFDOO\ $00 W\SHV RI KHDOWK VSH
D UHVXOW RI WKH (& UHIRUP EXW LQFUHDVHV LQ LQYHWV\



J)LIXUH '"\QDPLF (IITHFWV RQ +HDOWK 6SHQGLQJ E\6SH

D +HDOWK 6SHQGE ) #IH/DS3WK 6 SHQGF 66H3BYLFH 2XWVRXUFLQJ

G +XPDQ5HVRXUFHYV,QYHVWPHQWGPLQ ODQDJHPHQW

J +tHDOWK 6SHQGK) ,AMBGWK 6 SHQGL66H3IBYLFH 2XWVRXUFLQJ

M +XPDQ5HVRXUFNV,QYHVWPH@W$GPLQ ODQDJHPHQW

IRWBDQHOV D WR | SUHVHQW H\DMLG ®IMHYA UR RVHRT D SWLIROH QW HV W L P
HTXDWLR@HDFK VSHFLILFDWLRQ ODJVDQG OHDGV WR WKH (& SDVVDJ}
GDWD TXDOLW\ EDVHOLQHVRFLRHFRQRPLEFFRQWUROVIURP WKH &HQV>
FRQWUROV DV GHIL@PQ@HQWHFWELRQ SUHVHQW JOREDO HVWLPDWHV |
ZKHUH SRLQW HVWLPDWHY DUH SUHVHQWHG DV EODFN VTXDUHV DQG

SUHVHQWHG DV GDUNDQG OLJKW JUH\VKDGHG DUHDV UHVSHFWLYHO\ 2
VHSDUDWLQJE\PXQLFLSDOLWLHVY ORFDWHG EHORZDQGDERYHWKHVSF
HVWLPDWHY DUHSUHVHQWHG DVEOXHDQGUHG VTXDUHV ZLWKEOXH Ul
UHG UHIHUV WR WKH DERYH WDUJHW EDVHOLQH JURXS ,Q HDFK FDVH

SUHVHQWHG DV GDUNHU DQG OLJKWHU VKDGHG DUHDV UHVSHFWLYHO\
DQG VWDQGDUG HUURUV DUH FOXVWHUHG E\PXQLFLSDOLW\ 5REXVWQF
PRGHOV ZLWKRXW WLPH YDU\LQJFRQWUROV DUH SUHVHQWHG LQ )LJIXU



HISHQVHV DUH SDUWLFXODUO\ODUJH IROORZHG E\VSHQGI

7KHVH UHVXOWV DUH VXRRBQLWHK® X OK) 6JX3BHLY D PRUH FRPS
VRXUFH RI GDWD RQ KHDOWK VSHQGLQJ WKH VI\VWHP LV RQ
7KHUHIRUH ZHZLOO XVH),1%5$GDWD WRHYDOXDWH WKH S|
VSHQGLQJ :H I IROORMHIXPMARM® | DQG SDREWYRD

O ,QSDQHO D ZHREVHUYH QR VLJQLILFDQW SUH WUHQG
VLIJQLILFDQW SDWWHUQRIVSHQGLQJLQFUHDVH ZLWK HDF
SUHVHQWLQJODUJHUHIIHFWV WKDW VWDELOL]JHDURXQG

QDWXUH RIWKH UHIRUP ZKLFKDOORZV PXQLFLSDOLWLHV D
WDUJHW :HDOVRILQG WKDW VSHQGLQJRQ KXPDQ UHVRXU
FUHDVHY XQWLO DW OHDVW ZKLOH DGPLQLVWUDWLYH F
LQFUHDVH IURP VWDELOL]JLQJLQ DQG UHVSHFWL

,Q SDQHOV J O ZHVHSDUDWHO\FRQVLGHUPXQLFLSDOLW
DWEDVHOLQH DQG WKRVHZKLFKZHUHEHORZ WKH WDUJHW
WKHWDUJHW LQFUHDVH KHDOWK VSHQGLQJ DFURVV DOO V¢
GRFXPHQWHG IRUWKRVHDERYHWKHWDUJHW DOWKRXJK S
DUHVPDOOHULQ PDJQLWXGH 7KHVHPXQLFLSDOLWLHYV PD)
SRLQWDURXQG ZKLFKKHDOWKVSHQGLQJVKRXOGEHVHW S
LQ WRWDO VSHQGLQJWRZDUGYV ESURLYR 6R M S\OKH KXFOHD B § DX
RIPXQLFLSDOLWLHVYILVFDO UHVSRQVHV WR (&  ZLWK IX!
G\QDPLFVDQG PDJQLWXGH RIHIIHFWV

,QIDQW ORUWDOLW\5DWHYV

'HQRZDVVHVV HIIHFWV RQ KHDEOMWK RAWY KRB P LIFIJIXUHF WV
DOO FDXVHLQIDQW PRUWDOLW\ DQGLQIDQW PRUWDOLW\E
ILIXUH SUHVHQWYV HVWLPREBWHMLBRPRAHWXYX DML RVKH SHULRG E



\HDU SRLQW WR QRLV\ EXW VWDWLVWLFDOO\LQVLJQLIL
UHPDLQ VLPLODU ZEKHBSHMAKUWKHU DVVHVV SUH WUHQGYV
TXDOLW\ E\ HIWHQGLQJ WKH SHULRG RI DQDO\VLY EHIRUH \
LPSOHPHQWDWLRQ ZH REVHUYHD GHFOLQHLQ LQIDQW PR
FDXVH LQIDQW PRUWDOLW\RFEXUV JUDGXDOO\ UHVXOWLQ
IURP DURXQG RQZDUG 7KH WLPLQJRIWKLY GHFOLQH OL
VSHQGLQJ ZKLFK DUH VFDOHG XS RYHU WLPH

‘HREVHUYH VLPLODUUHVXOWYV IRUGHDWKY RFFXUULQJLQ
WR WKH ILUVW GD\VRIOLIH 3DQHO E VKRZV UDSLG GHFC

KRXUV RIOLIH ZKLOHLQ SDQHO F ZHILQGD VLPLODU SD\
UHPDLQLQJ QHRQDWDO SHULRG )LQDOO\ LQ SDQHO G WK
GHFOLQHVLQ PRUWDOLW\DIWHU WKH ILUVW PRQWK RIOLIH
ZKHQ HIITHFWV EHFRPH VWDWLVWLFDOO\VLJQLILFDQW IRU V
HVWLPDWH RI IRUWRWDO PRUWDOLW\ IRUGHDWKYV ZlI
IRUWKHUHPDLQLQJQHRQDWDO SHULRG 7DNLQJD S S LQI
UHSUHVHQW UHVSHFWLYHO\ UHGXFWLRQV RI FRUUHV
DYHUDJH RI WKLV PHDVXUH DQG

:KLOH SDQHOV D IRFRN)ROXWWHWHUDJIH HIIHEFWV DFURVYV DOO
LQ SULQFLSOH WKHVH HVWLPDWHY FRXOG RZH WR WKH DJJ!
HIITHFWV ,W FRXOG EH WKDW PXQLFLSDOLWLHV ZKLFK LQFU
GHFOLQHV RULW FRXOG EH WKDW ,05 LQFUHDVHG LQ DUHD
FRXOGEHDFRPELQDWLRQ RI ER VBK H\DHIGHVD ¥ HIV X GWR/ | D) RIXAUF
WR SDQHOV D G EXW QRZ IRDRPRZHQYH FOBWURRUWDOL'
FOLQHV RFFXUULQJLQ EHORZ WDUJHW PXQLFLSDOLWLHYV
SRUWUD\HG LQ SDQHOV D G )RUH[DPSOH LQFRQVLGHUI
SRLQW HVWLPDWHY VXJJHVWWKDWD S S LQFUHDVH LC



JLIXUH (ITHFWV RQ ,QIDQW ORUWDOLW\5DWHYV 7RWDODQG %\ 7LPL

D 7TRWDO E '"HDWKV ZLWKLK) "'HORXKUOWEHWZHHQ 'HD@WBEW GD\VWR \HDU

H 7TRWDO | '"HDWKV ZLWKLQ® "HORWMKIWEHWZHHQ 'HD®WKW GD\VWR \HDU

IRWBWIHU WR 1RWHVGWHRMWIRDA HVWLPDWLRQ SURFHGXUHV DUHIROORZHG LQ DOO FDVHV 5REX\V
FRQWUROV LV GRFXPHQWHG LQ $SSHQGL[)LIJXUH



IHZHU GHDWKYV SHU ELUWKYV D GHFOLQH ZKHQ FRPSI
WDOLW\ 2Q WKHRWKHU KDQG ZH GR QRW REVHUYH DQ\ VYV
LQPRUWDOLW\ZKHUHVSHQGLQJZDV FRQWUDFWHG ZLWK S
PRVWRQHWKLUGRIWKHPDIJQLWXGHRIWKRVHLQPXQLFLSELC
TKHVHWUHQGV DUHLPSRUWDQW LQGLFDWLQJWKDW PXQLF
PHDVXUDEOHDGYHUVH FRQVHTXHQFHV IRUKHDOWK RXWEFR
RXWFRPHV VXFKDVLQIDQW PRUWDOLW\

(INTHFWV E\ &DXVH RIJYHDAWKSUHVHQW HVWLPDWHYV RI LPSDF)
IDQW PRUWDOLW\ E\ FDXVH RI GHDWK :KLOH VXFK H[HUFLV
RI'SRZHU JLYHQ WKH ORZHU FRXQWYV RI FDXVH VSHFLILF GH
LWN\GHFOLQHV DUH SULPDULO\ FRQFHQWUDWHG RQ SHULQI
JHVWLYHHYLGHQFH SRLOQWLQJWR VPDOOHU HIITHFWV RQ ,0'
QXWULWLRQDO FDXVHV 3HULQDWDO PRUWDOLW\ UHIHUV \
HDUO\LQ OLIH ,WLV RIWHQ UHODWHG WR PDWHUQDO FRQ
DEOHZLWKLQWHUYHQWLRQV SURYLGHG WR ZRPHQLQ WKH
$OODQVRQ HW2MOWKH RWKHU KDQG FDXVHV WKDW DUH XQ¢
LQYHVWPHQWY VXFKDV HIWHUQDO AEDXAMWY DUH REVHUYHG
WREHHQWLUHO\GULYHQ E\EHORZ WDUJHW PXQLFLSDOLW|

,PSOLHG (ODVMA.FEMQBMGRFXPHQW HODVWLFLWLHV RI KHD
RQ ,05LPSOLHG E\ (& HITHFWV (ODVWLFLWLHV YDU\ FRQV
KRULIRQVWXGLHG EXWSRLQWWRVPDOOHU HVWLPDWHV W
IL[HG HITHFW PRGHOV UDQJLQJIURP FORVH WR LQ WKHLP
IRUP WR DURXIQ@\HDUV IROORZLQJWKHUHIRUP (YHQ \HD

,Q SDQHO K ZHVHHD WUDQVLWRU\LQFUHDVHLQLOO GHILQHG PRUW|
RZLQJ WKH UHIRUP UHYHUWLQJ WR JHUR RYHU WLPH 7KLV PD\ UHIOF
H
H

WHFWHG VWDUWHG EHLQJUHFRUGHG DOWKRXJKUHFRUGV VWLOO ILC
IRUP



RI FRQILGHQFH LQWHUYDOV FDQ UXOH REKW HH@IDWWY/LLFFLL WYL HH\
GRFXPHQWHG WR WKLY SRLQW UHIHU WR PHDQ UHVSRQVHV"
HURJHQHLW\LQ UHWXUQV VR $DHQGEEQYD DY FREWLB® ULQJ
UHWXUQV GHSHQG XSRQ KHDOWK VSHQGLQJ SDWWHUQV DV

OHFKDQLVPVDQG 2WKHU 3IDWKZD\V

+RZGR VSHQGLQJFKDQJHV PDSLQWR FKDQJHV LQ KHDOWK
VLGHULQJUHIRUP HIIHFWVRQLQWHUPHGLDWHRXWFRPHV L
PHDVXUHV RI KHDOWK LQSXWV DFFHVV WR KHDOWK VHUYLF
JLIXUHUHVHQWY LPSDFWV RQ DQ LQGH[ WKDW PHDVXUHV DF
GXFWLRQRIKHDOWK VHUYLFHY SDQHO D DQGRQDQLQG
,QGH[HV DUH H[SUHVVHG LQ VWDQGDUG GHYLDWLRQV VR D

‘HVHHLPPHGLDWHDQG ODUJHLQFUHDVHVLQDFFHVV WR V|
DVZHOODVLQKHDOWKLQSXWYV ,QWKHFDVHRIDFFHVV DQ(
IODW WUHQGV LQ WKH SUH (& SHULRG DQG WKHQ D VKDU S
UHIRUP LPSOHPHQWDWLRQ ZKLFK LV WKHQ PDLQWDLQHG \
VHUYHD VLQJOH SUH UHIRUP SHULRG EXWHVWLPDWHYV VXJ
VXEVWDQWLDO LQFUHDVHVLQKHDOWKLQSXWYV ,QSDQHOV
LQDFFHVVDQG SURGXFWLRQDV ZHOO DV LQ KHDOWK LQS X\
LWLHV ZKLFK ZHUH EHORZ WKH WDUJHW $ UHSUHVHQWDWL
WDUJHWH[SHULHQFHGD VLPLODULQFUHDVHRIDSSUR[LPD'
E\ JRU WKRVH PXQLFLSDOLWLHYVY DERYH WKH WDUJHW

H[SHULHQFHV D VPDOODQGLPSUHFLVHO\HVWLPDWHG UHG.
RXWSXWLQGH[UHPDLQVUHODWLYHO\VWDEOHDURXQG JHL

$FFHVV WR VHUYLFHV DQG SURGXFWLRQ RXWSXWV UHIHU WR IDFWRUV
FDSLWD E\KHDOWK WHDPV WKHFRYHUDJHRISUHQDWDO FDUH DQG VR |
DVWKHQXPEHURIGRFWRUV SHUFDSLWDDQG WKHQXPEHU RISXEOLFK
RILQGH[FRPSRQHQWYV L DYDLODEOH LQ 7DEOH



JLIXUH (IITHFWV RQ $FFHVV WR 6HUYLFHY 3URGXFWLR

D $FFHVVDQG SURGXNEWLBQ&DIUH BFFRIY BDQRD U\ &DUH $FFHVV
+HDOWKG6HUYLFBWRGXFWLRQ DQG 3URGXFWLRQ

G +HDOWK QSXWW¥XPDQ5HVRXUFHV+RVSLWDOV

K PDU)\&DUH I$ FFRIY 3 DIQRD U\ & DUH $FFHVV
J $FFHVVDQGS§J&%§4@@L&% DQG 3URGXFWLRQ

M +HDOWK ,QSXWV¥XPDQ 5SHVRXUFHY +RVSLWDOV

IRWBWIHUWR 1RWHYGHROMWOIRKDB HVWLPDWLRQ SURFHGXUHV DUHIROOR.
QHVVWR FRQWURO VHWV LQFOXGLQJPRGHOV ZLWKRXW FRQWUROV LV C



$JJUHIDWH LQGH[HVDUHFRQVLGHUHG WR DYRLG H[FHVVLY
FDQIXUWKHU VHSDUDWH WKHVHLQWR VXE LQGLFHV 7KHDI
VHSDUDWHG LQWR HOHPHQWV UHODWHG WR SULPDU\FDUH |
WRU\FDUH KRXVHKROG YLVLWY DQGRXWSDWLHQW SULPD
KLIJIK FRPSOH[LW\ SURFHGXUHYV 7TKH KHDOWK LQSXWYV LQG
LOWRIDFWRUVUHODWHG WR KXPDQUHVRXUFHVY HJ GRFW]
IHVVLRQDOV SHU FDSLWD DQGLQIUDVWUXFWXUH H J KR\

3DQHOV E DQG WKR2MWKDW UHVXOWY DUH GULYHQ E\ LQF!
SULPDU\FDUHDQG UHODWHG SURGXFWLRQ RXWSXWV ZKLF
ULQJDW WKH SRLQW RIHQWU\ WR WKH VIVWHP DQG LQ LQFL
RXWSDWLHQW SURFHGXUHV ,Q SDQHO K ZHREVHUYH WKEC
WR WKHJURXS RIPXQLFLSDOLWLHY EHORZ WKH WDUJHW * W
SHULHQFHG LQFUHDVHV LQ WKLV VXE LQGH[RIJUHDWHU W}
\HDU DIWHU WKH UHIRUP ,Q WKHFDVHRIQRQ SULPDU\FDUF}
JHUR ZLWK OLWWOHHYLGHQFHVXJJHVWLYHRIDVKLIWLQ P
ERWKFDVHY ZHGR QRW REVHUYHHYLGHQFHWR VXJJHVW V|
WKRXJK QRWH WKDW FRQILGHQFH LQWHUYDOV DUH ZLGH

7XUQLQJ WR KHDOWK LQSXWV LQ SDQHO H ZH REVHUYH O
KXPDQ UHVRXUFHV :HDOVRREVHUYHVPDOOHU WKRXJK V'
LQIUDVWUXFWXUH 7KHLPSDFWRQSK\VLFDOLQSXWVLVUH
FKDQJHV LQ VSHQGLQJ GHVSLWH WKHIDFW WKDW WKH LQF|
VXUSDVVHG WKH LQFUHDVH LQ VSHQGLQJ RQ KXPDQ UHVRX
UHVRXUFHVSHQGLQJLVODUJHO\DIORZ DQGVREDVHOLQH
ZKLOHLQIUDVWUXFWXUH LV D VWRFEN UHTXLULQJXSIURQW
VRDQ\LQFUHDVHV LQLQIUDVWUXFWXUHLQSXWYV ZLOO UHT

'HGRQRWREVHUYHDQ\FOHDU YDULDWLRQLQDFFHVV WR VI



IRUPXQLFLSDOLWLHVY DERYH WKH WDUJHW ‘HQHYHUWKHO
EXWODUJHGHFOLQHLQ KXPDQ UHVRXUFHV LQ WKH ILUVW \}
JHURDIWHUZDUGY :HDOVRREVHUYHVPDOOGHFOLQHLQ WE
, QWKHQH[WVHFWLRQZHEUHDNWKHDYDLODHULYXW\RISXE!
VWDWH DQG IHGHUDO IDFLOLWLHY DQG GHWHFW IRU PXQL
UHGXFWLRQ LQ PXQLFLSDO KRVSLWDOV VSHFLILFDOO\ 5H"
PXQLFLSDOLWLHVPDQDIJHG WRUHGXFHVSHQGLQJ DW WKH
ZLWKRXW VXEVWDQWLDOO\DIIHFWLQJDFFHVV WR KHDOWK

2WKHU 3DWKZBSSHRBH[JURXS D VHULHYV RI UHVXOWYV WHVW
UHOHYDQW SDWKZDKR Z%MFRADLVR @ KH H[SDQVLRQ RI PXQLFLS
EHORZ WDUJHW PXQLFLSDOLWLHY ZDV FRPSOHPHQWHG E\ L
GXULQJ WKH LQLWLDO LQFUHDVH RI SXEOLF VSHQGLQJ FR
WUDFWLQJRXW RIVHUYLFHV LQ WKH SURILWDQG QRW IRU !
H[SDQGHG LQ PXQLFLSDOLWLHYV DERYH WKH WDUJHW ZKHU
VXSSO\RI PXQLFLSDO KRVSLWDOV GHFUHDVHG <HW WKDYV
WKH ILUVW \HDUV DIWHU WKH UHIRUP DQG ZH GR QRW REVH
FRYHUDJH $V SURGXFWLRQ RXWSXWV UHPDLQHG VWDEOH
ELOLW\LQ PRUWDOLW\ UDWHV DIWHU VSHQGLQJ FXWV PD\
HIILFLHQF\JDLQV LQ WKH SXEDH FL\HF W R D W, QPSSHIRAVLHRPGH Q W
LQIDQW PRUWDOLW\ DUH QRW DFKLHYHG DW WKH FRVW RI R
XODU ZH GRFXPHQW VXJJHVWLYHHYLGHQFH RI PRUWDOLW\
) VKRZV WKDW VSHQGLQJH[SDQVLRQV DSSHDU QRW WR JH(
DQG FRQJHVWLRQ HITHFWV EXW UDWKHU WR VOLJKWO\ LQ!
IRUKRVSLWDOL]DWLRQLQ RWKHU PXQLFLSDOLWLHV IRU FD
VXJIJHVWLYHRILPSURYHG UHIHUUDO WR KLJKHU FRPSOHI[L\



J)LQDOO\ ZH FRQVLGHU D QXPEHU RI UREXWHWRHFXWFKWFNYV L
FRQVLVW RI H[DPLQLQJ WKH VHQVLWLYLW\ RI HVYWLPDWHYV
WUROV LQFOXGLQJ VSHFLILFDWLRQV ZLWK QR WLPH YDU\
ZHLIKWLQJ PHWKRGV JLYHQ FRQFHUQVY UHODWHG WR WKH
EDVHG RQD GRVHUHVSRQVHGHVLIQ 2YHUDOO UHVXOWVI

+HWHURJHQHLW\LQ 6SHQGLQJ5HWXUC

8S WR WKLV SRLQW ZH KDYH IRFXVHG RQ GRFXPHQWLQJ Wt
VSHQGLQJ DQG WKHLU FRUUHVSRQGLQJ HODVWLFLWLHYV

JHQHLW\LQ VSHQGLQJUHWXUQV 7KLV DQDO\VLV HQDEOHYV
FDUHSURGXFWLRQ IXQFWLRQVDQGLGHQWLI\LQSXW FRPSC
FRQVWUDLQWY 7KLV DQDO\VLVLVDOVRLPSRUWDQW DV LW
RIVSHQGLQJHIIHFWLYHQHVV DQGLWY SRWHQWLDO PHGLD!

OHGLDWRUV DQG &RQVWUDLQWY WR 6SHQGLQ.

‘'HVWDUWE\WHVWLQJIRUGLIITHUHQWLDO UHVSRQVHV WR V¢
WKDW DOORZIRUJUDGLHQWYVY LQLPSDFWV E\VSHFLILF PXQl

 XquG+ G+ f o+ #n

Z KHChAractypre UHIHUV WR PXQLFLSDO FKDUDFWHULVWLFV VXF
WRUDO FRPSHWLWLRQ DQG SROLWLFLDQVY FKDUDFWHULV\
VRFLRHFRQRPLF GHWHUPLQDQWY RI KHDOWK DOO V\VWHP
LQG LFBW®RIJWDNHY LQ\HDUVIROORZLQJ(& fTVSDVVDJH S



FRHIILFLHQW YHUVLRQWK BDDOXDRWM.ROU GHWDLOV LGHQWLFD
'H ZLOO DOVR H[DPLQH JUDGLHQWV LQ VSHQGLQJ WKHPVHO
IMRmt LQ HTXDWIILRMK WKH ORJ RI KHDOWK VSHQGLQJ RQ KXPD
VRXUFHV $Q\JUDGLHQWLQ UHVSRQVHYV WR VISHWHELQJ VKLI
FRHIILFLHQWY DOO UHIHU WR GLIITHUHQWLDO HITHFWV E\ WK
SRVLWLYH YDOXHV PD\ QRW LPSO\LQFUHDVHV LQ LQIDQW P
GHFOLQHV ,QZ&HGEMMMRXY YV PDUJLQDO HIITHFWV WKHPVHOYHV

J)LJXUH *UDGLHQWVYLQ ORUWDOLW\E\OXQLFLSDO &K

D ,05*UDGLHQWY E 6SHQGLQJ*UDGLHQWY 3HUVRQQ!

IRWHVHHQ VTXDUHV UHI#U WR HVWLPDWH
IURPHTXDWQRQJZLWK &,V 7KHFKDU
DFWHULVWLFIRUZKLFKVSHQGLQJ3*JUDGLH
SOD\HGLVLQGLFDWHG RQWKHYHUWLFDOTL
DFWHULVWLFVDUHVFDOHGDV = VERUHV IR
LW\ DQG WKXV JLYHQ WKHLU PHDQ FRH|
FDQEHYLHZHG DVLQGLFDWLQJGLIIHUHQW
EH\RQG PHDQ (& HIIHFW UHSRUWHG LQ SU
VHEWLRQV 3RLQW HVWLPDWHV DUH SUHV
ORZ VITXDUHV ZKLOH DQG &,V EDVHG
FOXVWHU UREXVW VWDQGDUG HUURUV DU
F 6SHQGLQJ *UDGLHQWNUNpPIVWHNMVEFOH QMW HU HUURU EDUV UHV SH|

JLIXUFHRFXPHQWYV HBf WA PQ@ M DI SBWHVHQWY UHVXOWYV IRU L
KHQ FRQVLGHULQJ PXQLFLSDO FKDUDFWHULVWLFV VXFK L

,Q WKHVH PRGHOV ZH FRQVLVWHQWO\FRQWURO IRUWKH VDPH EDVHOL
WUHQGYV DV ZH GLG SUH Y LR X Zl@kack, ¥\ W H Q D lRE28 R | RVH P H
5HVXOWY DUHJHQHUDOO\VWDEOH WR RPLWWLQJFRQWUROV UHVXOW\



LQHTXDOLW\DQG UXUbDOLW\ ZH REVHUYH UHODWLYHO\OLYV
LPSDFWV ‘HGRREVHUYHVRPHZHDNHYLGHQFH VXJJHVWL)
GHFOLQHVLQ PRUHSRSXODWHG DUHDV SRWHQWLDOO\LQC

7KH PRVW UHOHYDQW JUDGLHQWY DUH REVHUYHG LQ PHDYV
LW\ 7KRXJK LPSUHFLVHO\ HVWLPDWHG ZH REVHUYH ODUJ
XFDWLRQ LQFUHDVHYV ZKLOH PXQLFLSDOLWLHV ZLWK JUHEC
HQFH WKH ODUJHVW GHFOLQHV LQ PRUWDOLW\ 7KHVH HIIH
ERWK ODUJHU LQIDQW PRUWDOLW\ GHFOLQHV LQ KLJK FDS
PDQDJHPHQW TXDOLW\ DQG VPDOOHU GHFOLQHV LQ ORZ F
$ PXQLFLSDOLW\ ZKRVH H[SRVXUH WR WKH (0Q®PHQGPHQ
ZKLFK KDG D KLJK PDQDJHPHQW FDSDFLW\ ZRXOG EULQJ DE
PRUH LQIDQW GHDWKV SHU WKDQ LQ DOO RWKHU DUHD\
ORZ FDSDFLW\DUHD ZRXOG HVVHQWLDOO\ HUDVH WKH HQW
PXQLFLSDOLWLHV IRXQG WR KDYH FRPPLWWHG FRUUXSWLI
FOLQHV DUH PRVW HURGHG ZLWKD 6'LQFUHDVHLQ WKLV
,05 GHFOLQHV 7KLV FRKHUHV ZLWK HYLGHQFH WKDW UHG XF
FDO VHUYLFHSQURDPRWBGLRAH ® QG MXVWLILHVY HOHFWRUDO SH(
PD\RUV LQ FRUUXSWHXODFFLSBOL@PLBDVOO\ DUHDV ZLWK W
ODUJHVW PRUWDOLW\ GHFOLQHV ZHUH WKRVH ZKLFK ZHUH \
SHUVRQQHO DW EDVHOLQH LQ OLQH ZLWK ODUJHU LQFUHD
IXUWKHU GLVFXVV WKH UROH WKDW PDQDJHPHQW FDSDFLW!
UHVRXUFHV DQG KHDOWK SURGXFWLRQ IXQFWLRQV LQ WKF

,PSRUWDQWO\ WKHFOHDU JUDGLHQWV LQ PDQDJHPHQW FC
HQWLDO VSHQGLQJ UHVSRQVHV LQ SDQHOV E DQG F :H
HDV IRXQG WR EH FRUUXSW VSHQG LQ VLJQLILFDQWO\ GLIIH
FODVVHV 7KLV LV SHUKDSV QRW VXUSULVLQJJLYHQ WKDW |



FHGXUHV E\ZKLFKVSHQGLQJRFFXUVUDWKHU WKDQ VSHQG!
RXW LUUHJXODU OLNHO\LQHIILFLHQW VSHQGLQJ ,Q JHQH
VSHQGLQJLQ SHUVRQQHO SDQHOE DQGLQYHVWPHQW SD
DFW WR LQYHVW ZKHUH IXQGY DUH ORZHVW DW EDVHOLQH
DFXWH JDS LQ VSHQGLQJ DUHDV2SHUVRQQHO LQYHVWPHQ
DUHDV ZKLFK DW EDVHOLQH KDYH ORZHVW SHUVRQQHO LQ)

SHWXUQV WR +HDOWK ,QSXWV DQG &RPSOHPHC

&RQVLGHU D VWDQGDUG SURGXFWLRQ IXQFWLRQ LQ ZKLFK
EO\ XSRQ LQSXWV KXPDQDQG SK\VLFDO FDSLWDO DQG WK
UHVRXUFHYV DheHItBGHS OR\M)G,Q 6HFWERGRFXPHQWHG WKDW
VSHQGLQJ HIIHFWV VFDOH OLQHDUO\LQ WKHVH IDFWRUV E
PD\ H[LVW )RU H[DPSOH VSHQGLQJ RQ KXPDQ FDSLWDO L
ZLWKRXW FRUUHVSRQGLQJLQYHVWPHQW LQ SK\VLFDO FDS
(& UHIRUP LV WKDW HYHQ DFURVV WKH GLVWULEXWLRQ R
QLFLSDOLWLHVY KDG FRQVLGHUDEO\GLIITHUHQW DPRXQWYV V
VRPHPXQLFLSDOLWLHYV ZKLFKZHUH VSHQGLQJUHODWLYHC
VSHQGLQJ UHODWLYHO\ OLWWOH RQ SHUVRQQHO RUUHOD
7KLY DOORZV XV WR H[SORLW KRZVSHQGLQJLPSDFWYV YDU\

7R XQGHUVWDQG HIIHFW VL]HV FRQVLGHU WZR PXQLFLSDOLWLHV ZKR
LV S S EXWRQHRIZKLFKVSHQGY VWDQGDUG GHYLDWLRQ OHVV RQ
VSHQGLQJPXQLFLSDOLW\ZRXOG LQFUHDVH VSHQGLQJRQ SHUVRQQHO
VSHQGLQJFRXQWHUSDUW 6LPLODUO\ WKHVDPHLVWUXHIRULQYHVWF
GLVWDQFH WR WKH (& VSHQGLQJWKUHVKROG DPXQLFLSDOLW\ VSHQ
LQFUHDVHLQYHVWPHQW VSHQGLQJE\DURXQG PRUHWKDQLWYV KLJK]
JLIX{J RDNHV FOHDU WKDW DFURVV WKH GLVWULEXWLRQRIGLVWDQFH W
DUHPXQLFLSDOLWLHV ZKLFK VSHQG ODUJHDQG VPDOO DPRXQWV RQ SH



LQH ZKHWKHU VSHQGLQJFRPSOHPHQWDULWLHV DQG QRQ C

Ymt = d+ goEC29mt+ 91EC29n¢  INVmpre+ 92EC29n:  Personneh pre

+ g3EC29mt Personne’],pre |an,pre+ thG+ fm + | St+ #m'[

ZKHUH IRU VLP SODifth W\ PHsE@OWDHIC2% 7KLV VSHFLILFD
WLRQ DOORZV XV WR HVWLPDWH JUDGLHQWY RQFH DJDLQ k
LQYHVWPHQY VSHQGBQDBG WKHLU §;QWHUDFWLRQ

JLIXUBN SUHVHQWV PDUJLQDOHIIHFWV RQ ,05 DFURVYV WKH
DQGSHUVRQQHERENABGBYBYXEVWDQWLDO QRQ OLQHDULWL
ZKHQ PXQLFLSDOLWLHY KDG WKH ORZHVW UDWHV RI VSHQG
VRQQHO DW EDVHOLQH )RU H[DPSOH L&®SHUXFHFWSDAELW\ "
RIERWK SHUVRQQHO DQG LQYHVWPHQW VSHQGLQJ D S S
PDWHG WR UHGXFH ,05 E\DURXQG GHDWKV SHU +RZH
VSHQGLQISM WKHHIQWLOH WKLV HIITHFW LV UHGXFHG WR DUR
:HDOVR REVHUYH VXEVWDQWLDO WKRXJK GHFOLQLQJ UHW
QLFLSDOLWLHV VSHQG YHU\OLWWOHRQRQHLQSXW EXWF
:KHUH UHVXOWVY EHFRPH HIIHFWLYHO\ QXOO DUH DUHDV ZKI
GLPHQVLREWHSURYLGHY D WDEXODWLRQ RI WKHVH UHVXO
ERRWVWUDS VWDQGDUG HUURUV DWD QXPEHURISRLQWV |

%HFDXVHHTRDWRREY IRUQRQ OLQHDU HITHFWMYed VER29 W HIRUP PDUJLQ
GHSHQGRQERWKYDOXHVRISHUVRQQHOVSHQGLQJDQGLQYHVWPHQW \

HITHFWV DFURVV SHUFHQWLOHYV RIDEDV H O QEH. Rk b1 WV RVBHIKEVMSSHIEALQQ))
$OO HIIHFWV DUH VFDOHG LQ WHUPVRID S S GLVWDQFHIURP WKH (&

JRUH[DPSOH HYHQ DPRQJ PXQL F LYS$HOU FHLQHW LVCBHH R IGLLGQYIH\QMWPHKIKD WV X E
GHFOLQHV LQ ,05 DUH REVHUYHG LWSKHFBQW VOGH RRLRHUVRWRH O I'F
GHDWKV SHU ZLWK VOLJKWO\VPDOOHU YDOXHV ¥KuU IRU P X(
RISHUVRQQHO R$SWWRFEHQWIKMHH RILQYHVWPHQW

1RWH WKDW EHFDXVH VSHQGLQJ WDUJHWV UHIHU WR SURSRUWLRQDO
DERYH W& HUFHQWLOHLQ ERWK GLPHQVLRQV DQG VWLOO EHEHORZ WK
GHHG DFURVV YLUWXDOO\WKHHQWLUH GLVWULEXWLRQ RIEDVHOLQH
HVWLPDWHY DUHLGHQWLILHG RIIERWKDERYHDQG EHORZWDUJHW PXQ



JLIXUH (& 3ROLF\5HVSRQVHV DQG %DVHOLQH 6S|

DD ,QIDQW ORUWDOLW)\ ED3HUVRQQHO 6SHQGLQJ

1IRWHWUJLQDO HIIHFWV DUH SUHVHQWHG

SS LQFUHDVHLQ KHDOWK VSHQGLQJ DF
EDVHOLQH GLVWULEXWLRQ RI VSHQGLQ]J
PHQWDQG SHUVRQQHO 9DOXHV RQKRUL]R
UHIHU WR EDVHOLQH SHUFHQWLOHV RI V
HDFKGLPHQVLRQ LVORZHVWEDVHOLQH
SHUFHQWLOH LV KLJKHVW DQG YDOXF
YHUWLFDO D[LV UHIHU WR HVWLPDWHG FKI
FRPHVRZLQIJWRH[SRVXUHWR (& IRU P XC
SDOLWLHVDWWKHVHYDOXHV 7RDYRLGO
RQWKH YHUWLFDO D[LVLQ SDQHO F HVW
XHV DUH FDSSHG DW IRU YHU\ KLJK OH Y

FD OYHVWPHQW 6SHOBYYRIQQHODQG LQYHVWPHQW VSHQGLQJ

J)LIXUH VKRZV WKDW PXQLFLSDOLWLHVY PRYHG WRZDUGYV JL
SXWV 7KRVHVSHQGLQJOLWWOHRQ SHUVRQQHO LQFUHDYV
RI WKHLU VSHQGLQJ RQ LQYHVWPHQW ZKLOH WKH LQYHUYV
XUHF ‘HDOVR REVHUYH VKDUS JUDGLHQWYV DV VSHQGLQJ
$W ORZ OHYHOV RI EDVHOLQHLQYHVWPHQW SHUVRQQHO \
VSHQGLQJUDSLGO\IDOOV RIlI 7KLV VXJIJHVWV PXQLFLSDOL



LQSHUVRQQHO ZKHQ WKH\ KDYH VXEVWDQWLDO QHHGV IRU

)LQDOO\ LI ZH FRQVLGHU PDQDJHPHQW DV D VFDOH IDFWR
PDQDJHPHQW OLIWYV XS WKH HIILFLHQF\ZLWK ZKLFK UHVRX
IDF&% RQ WKH SURGXFWLRQ IXQFWLRQ GLVFXVVHG DERYH 7
LGHQWLFDO PRGHOV BRAH)YHTUXMDAOWARLL QJ IRU IDFWRUV RI S
DFW GLITHUHQWLDOO\LQ KLIJIKDQG ORZ PDQDJHPHQW FDSD
HTXDWLRWUDWLI\LQJE\DUHDVDERYHDQGEHORZWKHPHGI

SHVXOWY DUH VXP PD UIDMHG WD BKEG HU HV XGWR/ NLQ\) LI XUH
SDWWHUQV HPHUJH )LUVWO\ DFURVV WKH ERDUG PXQLFL:
HDV ZKHUH QHHG LV VXSSRVHGO\ PRVW DFXWH +RZHYHU V
PDSVLQWR LQIDQW PRUWDOLW\NLVY UHPDUNDEO\GLIIHUHQW
FDSDFLW\ODUJHLQFUHDVHVLQVSHQGLQJDUHREVHUYHG\
PRUWDOLW\ IROORZLQJ WKH SDWWHUHQV REWHK BRHRW [P A DI
PHQWSUDFWLFHYV HYHQ VXEMHFWWRVLPLODUVSHQGLQJ
LVREVHUYHG DOOC-UBNMXQWRORNHDERHHUR 7KHVH UHVXO\
WDQW DV WKH\LQGLFDWH VXEVWDQWLDO UHWXUQV WR LPS
DQGOLQH XS ZLWKDQHPHUIJLQIJOLWHUDWXUHRQPDQDJHP
+ROOLQJVZRUWSOWW®DQG 5RJJHU

J)LQDO 5SHPDUNYV

,Q WKLV SDSHU ZH VWXGLHG WKHUHODWLRQVKLS EHWZHHQ
FDUH SURYLVLRQ DQG SRSXODWLRQ KHDOWK RXWFRPHYV

7KLV QHJDWLYH JUDGLHQW LQ SHUVRQQHO VSHQGLQJLVHYLGHQW QH!
OHYHOVRILQYHVWPHQW VSHQGLQJ ,QWKHVHFDVHV ZHREVHUYH WKD
ODUJHDPRXQWVRQLQYHVWPHQWDQG SHUVRQQHO WKHQ PDUJLQDO V:
QRWH IURP SDQHO D WKDW WKLV VSHQGLQJDSSHDUV WR KDYH QXOO H
‘H GLVFXVV WKLV PHDVXUH DW PR U3ROH QJIWKKDW LSS RGNV QRW VLPSO
LQFRPH PXQLFLSDO UHVRXUFHV QRUGRHV LW FRUUHODWH FRQVLGHU



DOO\GHILQHG KHDOWK VSHQGLQJUHIRUPLQ %UD]LO :H DU.
WZR FRQWULEXWLRQV WR WKH XQGHUVWDQGLQJRIKRZJRY
KHDOWK RXWFRPHV )LUVWO\ ZHLVRODWHG WKHHIIHFWV R
KHDOWK RXWFRPHY DQGH[DPLQHG WKHLPSOLFDWLRQV RI)
KHDOWK SURGXFWLRQ IXQFWLRQ 6HFRQGO\ ZH XQFRYHUH
SOHPHQWDULWLHY LQ WKH SURGXFWLRQ IXQFWLRQ RI SXEC
XVWRPDSPDUJLQVRIVSHQGLQJHIIHFWLYHQHVV LWV SRW
,Q SDUWLFXODU ZH HPSLULFDOO\GRFXPHQWHG VLJQLILED
GXHWRLQVWLWXWLRQDODQG PDQDJHPHQW FDSDFLW\ PHD

‘HILQG WKDW IRUPXQLFLSDOLWLHVVSHQGLQJEHORZWKH W
VKDUSO\LQFUHDVHG UHVXOWLQJLQDQH[SDQVLRQ RILQS
KXPDQ UHVRXUFHV IRU KHDOWK $FFHVV WR KHDOWK FDUH
OHDGLQJ WR LPSURYHPHQWY LQ KHDOWK PHDVXUHG E\ LQ
QLFLSDOLWLHV VSHQGLQJDERYH WKH WDUJHW ZH REVHUY }
FRQWUDFWLRQVLQ RXWSXWV DQG QR PHDVXUDEOH GHFOL

&RPELQLQJRXUDYHUDJH HODVWLFLWLHY ZLWK WKH PRVW
DVWDWLVWLFDO OLIH 96/ LQ %UD]JLO ZKLFK LV FDOFXOD\)\
DGMXVWHGHWWL DQG 6 FKPXWWWYWWY WKDW WKH UHIRUP SD\\
DQGZRXOGVWLOOSD\HYHQLIWKH96/ZHUHFRQVLGHUDEO\
EHORZ WKUHVKROGPXQLFLSDOLWLHY ZKLFKLQFUHDVHG K
PXQLFLSDOLWLHVLQFUHDVHG WKH SURSRUWLRQRIWKHLU
LQUHVSRQVH WR WKH (& UHIRUP ZKLFKLQGXFHG DQ LQF!
IURPDURXQG5 ELOOLRQLQ WR 5 ELOOLRQLQODWHU
WR 86 ELOOQUZRQFDOH HVWLPDWHG LQIDQW PRUWDOLW\ H
ZD\ WKLV VXJIJHVWV GHFOLQHV RIDSSUR[LPDWHO\ LQIDC

‘HXVH\HDU VSHFLILFYDOXHVWRVFDOHHVWLPDWHGHIIHFWY RQ VSHC



XS WR IHZHU GHDWKYV \HDUV SRVW UHIRUP 7KHVH IL.
PRUWDOLW\ EHQHILWY H[FHHG WRWDO FRVWYV E\ DSSURJ[LP
RYHUDOO SRVW UHIRUP\HDUV DQGWKDWWKHUHIRUP ZRXC
JUHDWHU WKDQ 86 *LYHQ WKH KHWHURJHQHLW\ LQ \
PD\H[WHQG IDU EH\RQG FRVWV LQ VHWWLQJV ZKHUH LQFUH
EDODQFHG FRPELQDWLRQV RILQSXWV VWDUWLQJIURP UHO

7TKHVHUHVXOWY PD\EHLQIRUPDWLYHIRUPDQ\RWKHU FRQ\
GHFHQWUDOL]DWLRQRIKHDOWKFDUHWR ORFDOJRYHUQPF
WRLPSURYHDFFHVVDVZHOODVKHDOWKV\VWHPUHVSRQVL
SOHV OH[LFR ,QGLD ,QGRQHVLD DQG &RORPELDKDYHGHF
FDUH SURYLVLRQ RUKHDOWKLQVXUDQFH SURYLVLRQ ORUI
LGHQFH IURP KLIJIKHU LQFRPH VHWWLQJV LQ ZKLFK D GHFR
KHDOWK FDUHVSHQGLQJDQG KHDOWK FDUH RXWFRPHV QH
ORZHULQFRPHVHWWLQJVZLWKORZEDVHOLQHKHDOWK HJS
JHVW WKDW LQFUHDVHV LQ KHDOWK FDUH VSHQGLQJ FDQ Ot
LQKHDOWKRXWFRPHYV VSHFLILFDOO\LQ VHWWLQJV ZKHUH
PHDQ OLIHH[SHFWDQF\LVJHQHUDOO\ORZHUDQG XQPHW V

SHIHUHQFHYV

$O0ODQVRQ ( 7XQoDOS g *DUGRVL - 3DWWLQVRQ 5 )U
- )OHQDG\ 9 )UjHQ - 1HLOVRQ - 4XDFK $ &KRX ' 0
DQG **OPH]RJOX $ 7KH :+2 DSSOLFDWLRQ RI ,&" WR ¢
SHULQDWDO SHUWA-RG ,&' 30 =

$OPRQG ' 'R\OH -RVHSK- - .RZDOVNL $ ( DQG:LOOLD
PDWLQJODUJLQDO 5 HWXUQV WR OHGLFDO &DWUKH (YLGHQFH
AXDUWHUO\-RXUQDO RI (FRQRPLFV

$PpULFR 3 DQG 5RFKD 5 6 XEVLGL]LQJ DFFHVV WR S
KHDOWK RXWFRPHV 7KRXODQYB®RRGEtBEEBWHKYFRQRPLFV



$QGHUVRQ 0 / OXOWLSOH ,QIHUHQFH DQG *HQGHU 'LI
RI (DUO\ ,QWHUYHQWLRQ $5HHYDOXDWLRQ RI WKH $EHFH
(DUO\ 7UDLQLOY¥URMHFW V+

$XVWHU 5 /HYHVRQ , DQG 6DUDFKHN 7TKH 3URG
([SORUDWRTHHBWROMGEIQDO RI +XPDQ5HYRXUFHV

%DLFNHU . DQG &KDQGUD $ OHGLFDUHB6SHQGLQJ 7K
$Q0G %HQHILFLDULHVYHBO WKVS\ DEDREDSICH : +  +: +

%DLFNHU . DQG &KDQGUD $ $VSLULQ $QJLRSODVW\
DS\ 7KH (FRQRPLFV RI 6PDUWHU3URFHWMEKE IFPIWVH §BRQRE DB
BROLF\6\PSRVLXP -S FNH\RQ +ROH

%DLFNHU . &KDQGUD $ DQGG6NLQQHU - 6 6DYLQJ
IJLYHV" ,PSURYLQJWKH3URGXFWLYLWOQRIXHBG BIDVWHK &D U H ¢
(FRQRPLFV +

%DQHUMHH $ 9 'XIOR ( DQG *OHQQHUVWHU 5 3 X\
&RUSVH ,QFHQWLYHVIRU 1XUVHVLQ WKHRGGDDQ RA{EOLF +
WKH (XURSHDQ (FRQRPLF $VWRFLDWLRQ

%DWW\ 0 DQG ,SSROLWR % J)LODQFLDO ,QFHQWLYHYV
2XWFRPHV (YLGHQFH IURP$PHWLFDLF (HRQYBEBYF -RXUQDO (
QRPLF 3ROLFW&

%KDORWUD 6 6SHQGLQJWRVDYH" 6WDWHKHDOWK HJ[:
LQ ,QEHDOWK (FRQRPLRV

%KDORWUD 6 &ODUNH ' *RPHV - ) DQG9HQNDWDUDPDQ

WDOLW\DQG :RPHQVRROQWQ RDP®WRRZKURSHDQ (FRQRPLF $\
+

%ORRP 1 3URSSHU & 6HLOHU 6 DQGO9DQ5HHQHQ -
SHWLWLRQ RQ ODQDJHPHQW 4XDOLW\ TKHGHIQEMHZUWRRP 3XEC
(FRQRPLF BWXGLHV #

%ORRP 1 6DGXQ 5 DQG 9DQ 5HHQHQ - 'RHV 0DQD

+HDOWKFDUH" ,Q &KDQGUD $ &XWOHU ' 0 +XFNPDQ 5

HGLWRYSLWDO 2UJDQL]DWLBQ DHMG 3URSKFOWKLSV\DLUV Y
LVVXH DQG YRO LVVXH OD\DQG -XO\ 1% (5

%RNKDUL ) $ *DL < DQG*RWWUHW 3 *RYHUQPHQW
KHDOWK RXMIFRWKVYFRQRPLRV



%UROOR ) 1DQQLFLQL 7 3HURWWL 5 DQG7DEHOOLQL *
&XUVHKH $PHULFDQ (FRQRPLF5H&LHZ

&DOODZD\ % *RRGPDQ %DFRQ $ DQG 6DQWT$QQD 3 +
GLIIHUHQFHV ZLWK D FROQUWILYR SBHN § WLIQMDDWP;H § W

&DPDFKR $ DQG &RQRYHU ( (IMTHFWV RIVXEVLGL]HG K1

ERUQ KHDOWK LQ D G HFYRADRRSLLFO HFRIORWPRMH QW DQG &XOW XU
+

&DPSRV GH /LPD ( ( DQG 4XHLUR] % [/ (YROXWLRQ |
LVWU\ VIVWHP LQ %YUD]LO DVVRFLDWLRQV ZLWK FKDQJHYV
UHJLVWUDWLRQ RI GHDWK FRXQWYV &DGE UQ R VGEHHLEDH®& HD X
3~EOLFD +

&DUSDQH] / 5 DQG ODOLN $ O 7KH HITHFW RI PXQLF
%UD]LOLDQ KRVSLWDO V\VWHP &WIQH VP D ©®~ G H] & 8 XRW &Y I

t

&DVHOOL ) DQG OLFKDHOV * 'R 2LO :LQGIDOOV ,PSUF
(YLGHQFH IUBPBROWLARQ (FRQRPLF-RXUQDO $SSOLHG (FRQR

&DVWUR O ODWWRV ( DQG 3DWULRWD ) 7TKH HIIHF
WKH SURSDJDWLRQ RI +Q@DHORAMWKLFFRWOQR P\ IF BV H V

&DVWUR 0 & ODVVXGD $ $OPHLGD * OHQH]HV ILOKR 1

DQG6RX]D 0 +HDOWK 3ROLF\%UD]JLOYTV XQLILHG KHI
\HDUV DQG SURVSHFWW /IRQ PHW | X% X UH

&KDQGUD $ DQG 6WDLJHU 6RXUFHV RILQHIILFLHQF
FDWBRBULFDQ (FRQRPLF5H¥®LHZ

&KHQ - DQG5RWK - /IRIV ZLWK =HURV"®KPH 3UREOHTF
AXDUWHUO\-RXUQDO RI (FRQRPLFV

&OD[WRQ . ODUWLQ 6 6RDUHV 0 5LFH 1 6SDFNPDQ (
6PLWK 3 & DQGG6FXOSKHU 0 OHWKRGV IRUWKH (VWL
(HIHFWLYHQHVYHBROWXKRG&QRORJI\ $VEHVVPHQW
&OHPHQV - DQG *RWWOLHE - 'R 3K\WLFLDQVY )LQD

OHGLFDO 7UHDWPHQW B P& WBL0AD IQH@ W G RIBIOANGK"Y  H Z

&UpPLHX[ 3 < 2XHOOHWWH 3 DQG3LORQ & +HDOW
PLQDQWYV RI KH D ORMDKORNKKM FRQHR\P L+ V



&XVWHU : 6 ORVHU - : OXVDFFKLR 5 $ DQG:LOONH 5
GXFWLRQ RI KHDOWK FDUH VHUYLFHV DQG FKDQJLQJ KRVSL
KRVSLWDO+*PHGLFDO RWDQIDUHRIDAM IDROQWKK (FFRFQ R P LF V

&XWOHU ' BNLQQHU - 6 6WHUQ $ ' DQG:HQQEHUJ '
DQG SDWLHQW SUHIHUHQFHY $ QHZ ORRN DW UHJLRQDO Y
$PHULFDQ (FRQRPLF-RXUQDO (FRQRPLF 3ROLF\

&EXWOHU ' O TKHOLIHWLPHFRVWVDQ®EHQBO WV RIPI
RI+HDOWK (FRQRPLEV

GD6D~GH O *HVWmMR ILQDQFHLUD GRVLVWHPD OQLFR
D(GLomR )XQGR 1DFLRQDO GH6D~GH OLQLVWpPULR GD 6D~

GH &KDLVHPDUWLQ & DQG '"1+DXOWIRHXLOOH ; 7

HVWLPDWRUV ZLWK KHWHURJHRBHRXADW W HR Q/MRMLFVS H Y1 IHHFZA
+

'"R\OH - - SHWXUQVWRORFDO DUHD KHDOWK FDUH VSt

VKRFNVWR SDWLH@GWNUDBDQRPRK®RPLF-RXUQDO $SSOLHG
-+

'R\OH - - *UDYHV - $ *UXEHU - DQG.OHLQHU 6 $
WR KRVSLWDO FDUH (YLGHQFH |UR PRXREYOADRIFIR OH MAIURLDA
(FRQRP\ +

(GRND , 3 DQG6WDFH\ 1 . (VWLPDWLQJDFRVW HIIH
KHDOWK FDUH GHFLVLRQ BRBMLQJLQ RXWK $IULFD
JHUUD] & DQG)LQDQ ) (OHFWRUDO DFFRXQWDELOLW

IURP WKH DXGLWV RI ORFDWOLFPVHEFRRPRRWNVS5HY EHZ

J)LOPHU ' DQG 3ULWFKHWW / 7TKHLPSDFW RI SXEOLF
PRQH\ PDONRWHDO 6FLHQFH OHGLFLQH
JyUDQoD ( ,VKLWDQL / + 7HL[HLUD 5 DQGHWDO &

FDXVH RI GHDWK VWDWLVWLFVLQ EUD]LO JDUEDJHFRGHYV
SRSXODWLRQ +HDGWEIBIWULFV

)XQN . ' DQG 2ZHQ ( &RQVHTXHQFHV RI DQ $QWL &I
PHQW IRU/RFDO *RYHUQPHQW R XU CROUP R IQFROLF VS OOV LV |
ODQDJHPHQW +

*UXEHU - +HQGUHQ 1 DQG7RZQVHQG 5 0 7TKH*UHL



&DUH $FFHVV DQG ,QIDQW ORRMUDLGDW\(ER QRP LB BDRXGU QDO
SOLHG (FRQRPLEV

*XSWD 6 'DYRRGL + DQG7LRQJVRQ ( &RUUXSWLR
KHDOWK FDUHDQG HGXFDWLRQ WVHUWYIFFHMW L@ DPOL(E RX R P HRSI
&RUUXSSMURIY =+ S5RXWOHGJH /RQGRQ

*XSWD 6 9HUKRHYHQ 0 DQG7LRQJVRQ ( 5 7KHHIIF
PHQWVSHQGLQJRQHGXFDWLRQDQG KHDOWK FDUHLQ GHY}
(XURSHDQ -RXUQDO RI 3ROLWI# DO (FRQRP\

+ROOLQJVZRUWK $ .DUERZQLN . 7KRPDVVRQ 0 $ DQG
JLIW RI D OLIHWLPH 7KH KRVSLWDO PRGHUG PO GERLQH D
QRPLF5HYLHZ %

IDYHWWL . DQG 6FKPXWWH , O (VWLPDWLQJ &RPSH(
WLDOV ZLWK (QGRJHQRXV -REORELOLW\ :RUNLQJSDSHU

/OHUDV 0XQH\ $ 7TKH5HODWLRQVKLS % HWZHHQ (GXFD
LQWKHS8QLWKB SMDIWHEWI (FRQRPLF6WXGLHV

O0DQQLQJ : * 1HZKRXVH - 3 'XDQ 1 .HHOHU ( % DQG/H
+HDOWK LQVXUDQFH DQG WKH GHPDQG IRU PHGLFDO FDUH
H[SHULPKIQ$PHULFDQ (FRQRPLFSHYLHZ

OLNNHOVHQ / 3KLOOLSV ' $ERX=DKU & 6HWHO 3 GH
DQG /RSH] $ $ JOREDO DVVHVVPHQW RIFLYLO UHJLV\
VIVWHPV PRQLWRULQJGDWHTPDEHWA DQG SSURJUHVV

OLOOHU * 3LQWR ' DQG 9HUD +HUQDQGH] 0 5LVN
8VH DQG +HDOWK2XWFRPHV XQGHU &RORPELDYTV +HDOWK |, C
$PHULFDQ (FRQRPLF-RXUQDO $SSOLHG (FRQRPLFV

OROHU =DSDWD 6 .UHLI 1 2FKDOHN - OLUHOPDQ $ 1DC

(VWLPDWLQJ WKH +HDOWK (ITHFWV RI ([SDQVLRQV LQ
GRQHVLD $'\QDPLF3DQH;E TONB & SHDRODFK (FRQRPLFV DQG
3ROLF\ =

ORQWHLUR - DQG )HUUD] & 'RHV 2LO ODNH /HDGHUYV
GHQFHIURP %UD]JLOTV 2LPKIRUB&®L GLU&RRRP

IDNDPXUD 5 /RPDV - &OD[WRQ . %RNKDUL ) ORUHQR
0 $VVHVVLQI WKH LPSDFW RI KHDOWK FDUH H[SHQGL
FURVV FRXQWOREGEDWBPHD@OWK (FRQRPLFV 6KDSLQJ +HDOW
$QG OLGGOH LQFREBERX@WULHV



1L[RQ - DQG8OPDQQ 3 7TKHUHODWLRQVKLS EHWZHH
DQG KHDOWKI RHWKXBRRENDQ -RXUQDO RI +HD®OOWK (FRQRPLFV

2(&' 6WDW +HDOWK ([SHQGLWXUHDQG )LQDQFLQJ6HUI

2NHNH ( 1 'KHQ D GRFWRUIDOOV IURP WKH VN\ 7KHLF
VXSSO\FRQVWUDLEPHWRPDRRIARDBPWE 5HY¥LHZ

3UHVWRQ 6 + 7KH FKDQJLQJ UHODWLRQ EHWZHHQ P
QRPLF GHYHDRSPMHIMLRQ 6WXGLHV

5DVXO , DQG 5RJJHU ' ODQDIJHPHQW RI %XUHDXFU
YLFH 'HOLYHU\ (YLGHQFHIURP WKKH [(BRQRP Q1R IOQGMHI Y |

*

5RFKD 5 )XUWDGR , DQGG6SLQROD 3 JLODQFLQJ 11
WLRQ DQG WKH )XWXUH RDOMKO(\WRQRPLEB]|LO
6NLQQHU - &KDQGUD $ *RRGPDQ ' DQG)LVKHU ( 6

QHFWLRQ EHWZHHQ KHDOWK FEDBWEKQ®KE YD BBHOW O L W\
Z +Z

9DOOHMR 7RUUHV / *DUFtD /RUHQ]R % DQGG6HUUDQR $J
D&RVW HIITHFWLYHQHVYV 7KUHWKIPO®IKRWWRRBISPWQLVK 1+6

i+ 2 *OREDO H[SHQGLWXUHRQ KHDOWK SXEOLFVSHQG
i+ 2 *OREDO +HDOWK ([SHQRIUWIXCUHH'DOWDIE RVHD QL]DWLF



6XSSOHPHQWDO $SSHQGL]

'RHV ,QFUHDVLQJ3XEOLF6SHQGLQJLQ +HDOWK ,PSU
/IHVVRQV IURP D &4RQVWLWXWLRQDO 5HIRUP LQ %U

'‘DPLDQ &ODUNH SXGL5RFKD OLFKHO 6]NOR



$ 'HVFULSWLYH)LIXUHVDQGG6XPPDU\G6WDMW

JLJIXUHS$ +HDOWKGBSHQGLQJ7UHQGYV

D 7TRWDO +HDOWK 6SHQGLQJ

E +tHDOWKG6SHQGLQJIURP 2Z®@ 5SHHVRKWEKHBBSHQGLQJIURP 7UDQVIF

IRWHVHQGV FDOFXODWHG XVLQJ6,234dRS8IFQCHE@GWHMODND W HHHFWEBQHY YL
DUHLQGH[HG DW



JLIXUH $ *HRIJUDSKLF 9DULDWLRQ LQ ([SRVXUH WR (&

IRWHMAMOVHOLQH KHDOWK VSHQGLQJDV D SURSRUWLRQ RIWRWDO H[SHQGLWX
DQG EHLJH FRORXUVDUH PXQLFLSDOLWLHV VSHQGIQ3%HDBXH EQ ODRXRJW DU,
PXQLFLSDOLWLHVVSHQGLQJDERYHPLQLPXPWDUJHWY (DFKUDQJHLQGLFD
EUDFNHW DQGZLWKLQHTXDOLW\DW WKHXSSHUHQG RIWKHEUDFNHW 0XQL
GLVWLQJXLVKHG EVJUD\ERUGHUYV



7TDEOH $ '"HVFULSWLYHO6WDWLVWLFV DWEDVHC(

OHDQ 6WG 'HY 2EV 6RXUFHRI'DWD

(& O9DULDEOHYV

2ZQ 5SHVRXUFH 6SHQW LQ +HDOWK 'DWDVXV 6,236
'LVWDQFH WR WKH (& 7DUJHW 'DWDVXV 6,236
3XEOLF5HYHQXH

7RWDO 5HYHQXH SHU FDSLWD ),1%5$
3XEOLF6SHQGLQJ

7RWDO 6SHQGLQJ SHU FDSLWD ),1%5$
6SHQGLQJE\&DWHJRU\ + SHU FDSLWD

+HDOWKDQG 6DQLWDWLRQ ),1%5$

1RQ +HDOWK 6SHQGLQJ ),1%5$%

1RQ +HDOWK 6RFLDO 6SHQGLQJ ),1%5$

1RQ BRFLDO 6SHQGLQJ ),1%5$
3XEOLF +HDOWK 6SHQGLQJ

+HDOWK 6SHQGLQJ SHU FDSLWD 'DWDVXV 6,236
+HDOWK 6SHQGLQJE\B6RXUFH S F

2ZQ 5HVRXUFHV 6SHQGLQJ 'DWDVXV 6,236
7UDQVIHUV 6SHQGLQJ 'DWDVXV 6,236
+HDOWK 6SHQGLQJE\7\SH S F

3HUVRQQHO 6SHQGLQJ 'DWDVXV 6,236
,QYHVWPHQW 6SHQGLQJ 'DWDVXV 6,236
USDUWLHY VHUYLFHV 6SHQGLQJ 'DWDVXV 6,236
$GPLQ ODQDJHPHQW 2WKHU 'DWDVXV 6,236

IRWHWXPPDU\ VWDWLVWLFV DUH SUHVHQWHG DW EDVHOLQH ZLWK REVHUYD
VHUYHG GDWD $00O0 PHDVXUHV SUHVHQWHG KHUH FDSWXUH PXQLFLSDO V¢
,%*( $06 GDWD 3),1%5%" DUH PHDVXUHG DW \HDU DQG VWDWLVWLFV IRU
EDVHOLQH\HDU RI &RYHUDJH UHIHUV WR WKH\HDUO\FRYHUDJH RI HDFk



7TDEOH $ '"HVFULSWLYH 6 WODRMQMW WLFV DWEDVHOL

OHDQ 6WG 'HY 2EV G6RXUFHRI'DWD

,QIDQW ORUWDOLW\5DWH SHU

,QIDQW ORUWDOLW\5DWH DOO FDXVH '‘DW
'LWKLQ K '‘DWDVXV 6,0
WR GD\V '‘DWDVXV 6,0
GD\VWR \HDU '‘DWDVXV 6,0
,QIHFWLRXYV '‘DWDVXV 6,0
SHVSLUDWRU\ '‘DWDVXV 6,0
SHULQDWDO '‘DWDVXV 6,0
&RQIJHQLWDO '‘DWDVXV 6,0
(IWHUQDO '‘DWDVXV 6,0
IXWULWLRQDO '‘DWDVXV 6,0
2WKHU '‘DWDVXV 6,0

(o))
o

,O00 "HILQHG 'DWDVXV

IRWHXPPDU\ VWDWLVWLFY DUH SUHVHQWHG DW EDVHOLQH ZLWK REVHUYL
REVHUYHG GDWD $00 PHDVXUHV SUHVHQWHG KHUH UHIHU WR GHDWKYV SHI
&¢RYHUDJH UHIHUV WR WKH\HDUO\ FRYHUDJH RIHDFK VSHFLILF GDWD VF



7TDEOH $ '"HVFULSWLYH 6 WODRMIMWWLFV DWEDVHOL

OHDQ ©6WG 'HY 2EV 6 R X U&RIYRH U DWHD

B3ULPDU\ &DUH &RYHUDJH
(IWHQVLYHODUJLQ VKDUH

3RSXODWLRQFRYHUHG E\ $&6 'DWDVXV 6,%$%
3RSXODWLRQ FRYHUHG E\ 36) 'DWDVXV 6,%$%
,QWHQVLYHODUJLQ SHUFDSLWD

1 RIBHRSOH9LVLWHG E\ 3&$ 'DWDVXV 6,$%

1 RIBHRSOH9LVLWHG E\ $&6 'DWDVXV 6,$%

1 RIBHRSOH9LVLWHG E\ 36) 'DWDVXV 6,$%

1 RI+RXVHKROG 9LVLWV DQG $SSRLQWPHQWY 'DWDVXV 6,$%

1 RI+RXVHKROG 9LVLWV DQG $SSRLQWPHQWV E\ $&6

1 RI+RXVHKROG 9LVLWV DQG $SSRLQWPHQWV E\ 36)

+HDOWK +XPDQ 5HVRXUFHV SHU FDSLWD

1 RI+HDOWK 3URIHVVLRQDOV % *( $06 TR TR
1 RI'RFWRUYV % *( $06 TR TR
1 RI1XUVHV % *( $06 TR TR
1 RI1IXUVLQJS$VVLVWDQWYV % *( $06 TR TR
1 RI$GPLQLVWUDWLYH3URIHVVLRQDOV % *( $06 TR TR

3ULPDU\ &DUH 5 HODWHG ,QIUDVWUXFWXUH +5
1 RI+HDOWK )DFLOLWLHVYLSWU FDSLWD

$PEXODWRU\6HUYLFHDQG $&6 7THDPV '‘DWDVXV 6,%
$PEXODWRU\B6HUYLFHDQG &RPPXQLW\'RFWRUV

$PEXODWRU\6HUYLFHDQG 36) ' RFWRUV 'DWDVXYV 6,%
$PEXODWRU\B6HUYLFHDQG $&6 1XUVHV '‘DWDVXV 6,%
$PEXODWRU\B6HUYLFHDQG 36) 1XUVHV '‘DWDVXYV 6,%

$PEXODWRU\G6HUYLFHDQG 36) 1XUVLQJ $VVLVWDQWYV
$PEXODWRU\3URGXFWLRQ SHUFDSLWD

1 2XWSDWLHQW 3URFHGXUHYV 'DWDVXYV 6,
1 B3ULPDU\ &DUH 2XWSDWLHQW B3URFHGXUHV '‘DWDVXYV 6,
1 /RZ OLG &RPSOH[LW\2XWSDWLHQW 3URFHGXUHYV

1 +LJK&RPSOH[LW\2XWSDWLHQW 3URFHGXUHV 'DWDVXYV 6,%
$FFHVV WR +HDOWK 6HUYLFHYVY VKDUH

@ B

SUHQDWDO 9LVLWYV 8QNQRZQ ‘DWDVXV 6,1%$6&
SUHQDWDO 9LVLWV 1RQH '‘DWDVXV 6,1%$6&
SUHQDWDO 9LVLWYV + ‘DWDVXV 6,1%$6&
SUHQDWDO 9LVLWYV '‘DWDVXV 6,1%$6&
+RVSLWDOL]DWLRQ SHUFDSLWD

ODWHUQDO +RVSLWDOL]DWLRQ 5DWH '‘DWDVXV 6,+
,QIDQW +RVSLWDOL]DWLRQ 5DWH % $3& '‘DWDVXV 6,+
,QIDQW +RVSLWDOL]DWLRQ 5DWH =+ QRQ $3& 'DWDVXV 6,+

IRWBWDWLVWLFVY SUHVHQWHG DW EDVHOLQH ZLWK REVHUYDWLRQV UHIHUULQJ WR W
KHUH DUH FRPSRQHQWV RILQGH[HV PHDVXULQJ KHDOWK FDUHDFFHVV SURGXFWLRQ
WR &RPPXQLW\ +HDOWK $JHQWV 36) UHIHUV WR DJHQWYV LQ WKH 3URJUDPD 6D~GH GI
SHU FDSLWD ILJXUHVDUHUHSRUWHG SHUDOO SRSXODWLRQ ZLWK WKHH[FHSWLRQ R
KRVSLWDOL]DWLRQUDWH SHU \HDU ROGV $3&DQGQRQ $3& UHIHUWRFDXVHVDPH
FODVVLILFDV$DORQE®VHEHREDPYHUDIJH UHIHUV WR WKH\HDUO\FRYHUDJHRIHDFK VSHF|



7TDEOH $ '"HVFULSWLYH 6 WODRMIMWWLFV DWEDVHOL

OHDQ ©6WG 'HY 2EV 6RXUFH RI'DWD

+HDOWK 6\VWHP SHUFDSLWD

1 RIOXQLFLSDO +RVSLWDOV L %*( $06 |
1 RI)HGHUDO DQG 6WDWH +RVSLWDOV L %*( $06 |
1 RIBULYDWH +RVSLWDOV L %*( $06 |
3ULYDWH ,QVXUDQFH &RYHUDJH 'DWDVXV 6,236
$GXOW +RVSLWDOL]DWLRQ SHUFDSLWD

$GXOW +RVSLWDOL]DWLRQ 'DWDVXV 6, +
$GXOW +RVSLWDOL]DWLRQ * $3& 'DWDVXV 6, +
$GXOW +RVSLWDOL]DWLRQ 5DWH + QRQ $3& 'DWDVXV 6,+
$GXOW ORUWDOLW\ SHUFDSLWD

$GXOW ORUWDOLW\ 'DWDVXV 6,0
$GXOWORUWDOLW\ + $3& 'DWDVXV 6,0
$GXOW ORUWDOLW\ + QRQ $3& 'DWDVXV 6,0
+RVSLWDOL]DWLRQ )ORZV SHUFDSLWD

7RWDO +RVSLWDOL]DWLRQ ,QIORZ 'DWDVXV 6, +
,QIORZ $PHQDEOH WR 3ULPDU\ &DUH 'DWDVXV 6,+
,QIORZ 1RW $PHQDEOH WR 3ULPDU\ &DUH 'DWDVXV 6,+
7RWDO +RVSLWDOL]DWLRQ 2XWIORZ 'DWDVXV 6,+
2XWIORZ $PHQDEOH WR 3ULPDU\ &DUH 'DWDVXV 6, +

2XWIORZ 1RW $PHQDEOH WR 3ULPDU\ &DUH

U
U
U

=TT

'DWD

IRWHWXPPDU\ VWDWLVWLFY DUH SUHVHQWHG DW EDVHOLQH ZLWK REVHUYDWLRQV L
$00 PHDVXUHY SUHVHQWHG KHUH DUH FRPSRQHQWV RILQGH[HV PHDVXULQJ KHDOW
YDULDEOHV DUHLQGLFDWHG LQ KHDGLQJV ,Q PRVW FDVHV SHU FDSLWD ILIXUHV D
KRVSLWDOL]DWLRQUDWH SHU \HDU ROGV $3&DQGQRQ $3& UHIHU WR FDXVHV D
UHVSHFWLYHO\ &¢RYHUDJHUHIHUV WR WKH\HDUO\FRYHUDJH RIHDFK VSHFLILF GDW



7TDEOH $ '"HVFULSWLYH 6 WODRMIMWWLFV DWEDVHOL

OHDQ 6WG 'HY 2EV 6RXUFHRI'DWD

&RQWUROV
%DVHOLQHB6RFLRHFRQRPLF &RQWUROYV

JLIH ([SHFWDQF\ % *( &HQV XV

([SHFWHG <HDUV RI 6 WXG\ L% *( &HQV XV
,OLWHUDF\5DWH DERYH \ROG % *( &HQV XV

,QFRPH SHU FDSLWD % *( &HQV XV

6KDUH RI 3RSXODWLRQ %HORZ 3RYHUW\ /LQH %
*LQL &RHIILFLHQW % *( &HQV XV

$FFHVV WR 6HZDJH 1HWZRUN % *( &HQV XV

$FFHVV WR *DUEDJH &ROOHFWLRQ 6 HUYLFH )
$FFHVV WR :DWHU 1HWZRUN L% *( &HQV XV

$FFHVV WR (OHFWULFLW\ % *( &HQV XV
SBUEDQL]DWLRQ 5DWH L% *( &HQV XV

7LPH YDU\LQJ FRQWUROYV

**3 SHU FDSLWD 5 L% * (

%ROVD )DPLOLD WUDQVIHUV SHU FDSLWD O0OLQ ' 6
JLVFDO FRQWUROYV

$YHUDJH 1HLJKERU +HDOWK 6SHQGLQJS F ),
+XPDQ 5HVRXUFHV 6SHQGLQJ 5HYHQXH ), 1%
‘HLIJKWLQJ

3RSXODWLRQ Vv % *( &HQV XV

2WKHU %DVHOLQH OHDVXUHYV

OD\RUJV 9LFWRU\ ODUJLQ 76(

OD\RUYTV (GXFDWLRQ /HYHO \HDUV 081,&

&RXQFLOORUTV (GXFDWLRQ 081,&

*RYHUQPHQW 5HJXODWRU\30DQ 081,&

&RUUXSWLRQ \HV OR &*8

&RUUXSWLRQ \HV QR QRDXGLW &*8

ODQDJHPHQW ,QGH] OLQ 3 %

IRWEXPPDU\VWDWLVWLFVDUH SUHVHQWHG DWEDVHOLQHZLWKREVHUYDWLRQ
$0OO0 PHDVXUHY SUHVHQWHG KHUHDUH FRQWUROV LQFOXGHG LQ FHUWDLQ PRGH
LQ 6HFWWR@ DQG ERWWRP SDQHO %DVHOLQH IRU YDULDEOHY GUDZQ IURP WK
VWDWLVWLFVIURP),1%5$DUHPHDVXUHG DW (OHFWLRQ GDWD LV DW DQG
SULQFLSDOO\LQ &RUUXSWLRQ DXGLWV DOO RFFXU IURP DQG EH\RQG
LQGLFDWHG +XPDQ UHVRXUFH VSHQGLQJ UHIHUV WR WKH SURSRUWLRQ RI WRW
UHIHUVWRWKHOLQLVWU\RIGB6RFLDO 'HYHORSPHQW DQGOLQ 3 % UHIHUV WR WK
\HDUO\ FRYHUDJH RIHDFK VSHFLILF GDWD VRXUFH DFURVYV RXUVWXG\SHULRG

WLPH FRYHUDJHLV LQGLFDWHG DV *






