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$ OHVVDJH IURP WKH 6WHHU

HQ , ORRN DW WKLV LQIRUPDWLRQ LW UHPLQG
RZOHGJH WKDW RXU HOGHUYV DQG DQFHVWRUYV
H WKLV LQIRUPDWLRQ DV RQH PRUH ZD\ WKDW
SURYLGH XV ZLWK LPSRUWDQW OHVVRQV DERXW

DQG KHDOWK\ OLIH
&DUROLQH /LGVWRQF

%DWFKHZDQD )LUVW 1DWLRQ )RXQG
ODPRZ $K\DPRZHQ 6WHHULQJ &

, Q RXU RUJDQL]DWLRQV FDPH WRIJHWKHU WR IRUP WKH HSL(
$K\DPRZHQ HYHU\RQHYV YRLFHV 2XU JRDO LV WR EH D WUXVW
LQIRUPDWLRQ RXU FRPPXQLWLHY QHHG WR DFKLHYH KHDOWK H°
EHFDXVH FRPPXQLWLHYV ZDQW WR EH DEOH WR DFFHVV DQG XVH
&RXQFLORUV +HDOWK 'LUHFWRUVY DQG RWKHU FRPPXQLW\ OHDC
ZLWKRXW HYHQ EDVLF KHDOWK GDWD IRU WKHLU FRPPXQLWLHYV

'LWK WKLV UHSRUW ZH KDYH VWDUWHG WR VKDUH KHDOWK LQI!
H[ISHFW WKDW WKLV UHSRUW ZLOO HQFRXUDJH FRPPXQLW\ PHPE
TXHVWLRQV 7KHVH TXHVWLRQV ZLOO KHOS JXLGH RXU SDUWQH
DEDO\VLV %\ KHOSLQJ WR DQVZHU WKH TXHVWLRQV RXU FRPPX
VXSSRUW RXU FRPPXQLWLHVY WR DFKLHYH KHDOWK HTXLW\

,Q WKH WUXH VSLULW RI SDUWQHUVKLS WKLV ZRUN LV WKH UHV
IXQGLQJ WKDW ,QGLJHQRXV 6HUYLFHV &DQDGD DQG WKH 3URYL
ZRUN 2XU DQDO\VLVY ZDV HQDEOHG E\ WKH IRXQGDWLRQDO ZRU
&KLHIV RI 2QWDULR GLG WR EULQJ D FRS\ RI WKH ,QGLDQ 5HJLYV
JRYHUQDQFH )LQDOO\ ZH FRXOG QRW KDYH FRPSOHWHG WKLV
SURYLGHG E\ RXU IULHQGY DW WKH ,QVWLWXWH IRU &OLQLFDO
WUDQVODWLRQ VXSSRUW SURYLGHG E\ IULHQGYV DW /DXUHQWLD
.DWK\ 6XH /DXUD DQG -HQ

)LQDOO\ ZH ZzDQW WR DFNQRZOHGJH WKH HOGHUV DQFHVWRUV
SDVVHG DzD\ 7KHLU YRLFHVY DUH UHSUHVHQWHG LQ WKH JUDSK
DOzZzD\V YDOXHG WKH WHDFKLQJV RI RXU HOGHUV DQG ZH VHH W
ZH FDQ OLYH JRRG DQG KHDOWK\ OLYHYV

OLLIJZHWEFK

7KH ODPRZ $K\DPRZHQ 6WHHULQJ &RPPLWWHH

a
‘HHQHHED\NR $UHD +HFEBWXDSXWKR



L, OQWURGXFWLRAQ

7KH JRDO RI WKLY UHSRUW LV WR KHOS GHVFULEH WKH PRUWD
2QWDULR ORUWDOLW\ LV LQWHUQDWLRQDOO\ UHFRJQL]JHG DV |
LQGLFDWRUV RI KHDOWK VWDWXV 'XULQJ WKH DQDO\VLV SODQ
SULRULWLHYV LQFOXGLQJ PHQWDO KHDOWK DGGLFWLRQV VXLF
FRQGLWLRQV 7KLV UHSRUW RQ PRUWDOLW\ DQG WKH FKURQLF
WRXFKHV RQ PDQ\ RI WKH WKHPHVY WKDW FRPPXQLWLHYVY LGHQW

6RPH FRPPXQLWLHYV LQ 1IRUWKZHVWHUQ 2QWDULR UHFHLYHG PI
PDQ\ FRPPXQLWLHY WKLV LV WKH ILUVW WLPH WKDW PRUWDOL!
FRPPXQLW\ OHYHO 7KUHH OHYHOV RI UHSRUWYVY KDYH EHHQ SU

e« &RPPXQLW\ OHYHO UHSRUWYV SURYLGH D ORFDO SHUVSHFWLY
WR SDUWLFLSDWH LQ WKLV DQDO\VLV

« (DFK SDUWQHU OHYHO UHSRUW SURYLGHV D FRPSDULVRQ IRU
WKDW PD\ QRW EH FOHDU DW FRPPXQLW\ OHYHO

e« 7KH RYHUDOO SDUWQHUVKLS OHYHO UHSRUW VXPPDUL]HV DO
FRPPXQLWLHVY WR XQGHUVWDQG LPSRUWDQW WUHQGYV DQG P

ODPRZ $K\DPRZHQ HYHU\RQHYV YRLFHV VWULYHV WR ZRUN ZL\
LQ D UHVSHFWIXO zZzD\ 7KDW LQFOXGHY PDNLQJ VXUH WKDW WK
WKLV DQDO\WLY KDYH FRQWURO RYHU ZKR KDV DFFHVV WR WKF
WKDW FRPPXQLWLHYVY GHFLGH ZKR WKH\ VKDUH WKHLU FRPPXQL
VKDUH WKHLU SDUWQHU UHSRUWYV ZLWK 7KH RYHUDOO SDUWQ
DYDLODEOH SXEOLFO\

7KH LQIRUPDWLRQ VKDUHG LQ WKLV UHSRUW FRPHV IURP 3URY
PHPEHUYVY ZHUH GHILQHG DV UHJLVWHUHG PHPEHUV RI WKH )LU\
$UHD +HDOWK $XWKRULW\ :$+$ UHJDUGOHVV RI ZKHUH WKH FF

7KLV UHSRUW FRQWDLQV GDWD RQ DOO FDXVH PRUWDOLW\ SU
FDXVH VSHFLILF PRUWDOLW\ 7KH FDXVH RI GHDWK SURYLGHV I
KHDOWK ZKHQ WKH\ GLH 7R EHWWHU XQGHUVWDQG KHDOWK VYV
FKURQLF FRQGLWLRQV SUHVHQW DW WKH WLPH RI GHDWK OHW
SURYLGHG LQ WKH UHSRUW DSSHQGLFHYV

/KH LQIRUPDWLRQ XVHG WR FUHDWH WKL\
FROOHFWHG EHWZHHOQ DQG

7KLV VWXG\ ZDV VXSSRUWHG E\ ,&(6 ZKLFK LV IXQGHG E\ DQ DQQXDO JL
2QWDULR OLQLVWU\N RI +HDOWK DQG /RQJ 7THUP &DUH 02+/7& 7KH RSLQ
UHVXOWY DQG FRQFOXVLRQV UHSRUWHG LQ WKLY UHSRUW DUH WKRVH I
LQGHSHQGHQW IURP WKH IXQGLQJ VRXUFHYV 1R HQGRUVHPHQW E\ ,&(6 F
02+/7& LV LQWHQGHG RU VKRXOG EH LQIHUUHG
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RI o DWHKRWYI EDQG PHPE
RFFXUBkKEl RUH UHWLUHRHY
RoGc FRPspDUHdRVE 2QWDULR R
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Rl GHDWKY DPRQJ PHQ|LQ RXU RI GHDWKY DPRQJ ZRPHQ
FRPPXQLWLHYVY RFFXUUHG EHIRUH AR IXOQHWRIHV RFFXUUHG EHIRU

FRPSDUHG WRRI GHDWKYV DPRQJ PHEBRPSDUHG WRRI GHDWKYV DPRQ
LQ 2QWDULR RYHUDOO ZRPHQ LQ 2QWDULR RYHUL
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$PHQDEOH PRUWDC
RXW RI HYHU\rRQwWH[W PHDQV D

GHDWK®xu FrRPPXxQLWPHQRDEOH PRUWDC

FRXOG SRWHQWLDOO\ K GHDWKUVHEGH;El
EHHRYRLGHG ZLWK HIIHF %ZQ_‘DYR,_GD
WLPHO\ KHDOWK FDUH R \% URSULDWFE
KHDOWK LQWHUYHQWLRQ 55 RU SXEOLF K.

7KLV PHDQV WKDW WRH AR UER ¥

ZD\V ZH FDQ KHOS RWKWUQJV OLNH GLDE

SHRSOH WR OLYH ORHX}HQH DFFLGHQ!
REVWUXFWLYH SXO

GLVHDVHV DPRQJ
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KLV UD L
7KHUH ZHGHDWXPRQJ :$+$ [ KLJK
FRPPXQLW\ PHPEHUV 7KLV PHDQV WK UH

ZHUHGHDWKY IRU HYHU\ WKDQ 20Q U
FRPPXQLW\ PHPEHUV

OHQ DQG ZRPHQ DPRQJ :$+$ FRP
KDYH GLITHUHQW UDWHYV RI GHD\

&UXGH PRUW
WKH QXPEHU
GHDWKV RXW

GHDWKYV GHDWKYV J7700 ahur
IRU HYHU\ ZRPHOQ IRU HYHU\ PHQ:
FUXGH PRUWDOLW)\ UDWH FUXGH PRUwDOLWWEBWH
7KH DJH

VWDQGDUGL]

PRUWDOLW\ |

WDNHV LQWR

7kLv Lv[ KLJKHU IRU WKDW WKH )L
ZRPHthe | IDWLRQV SRS
KLIJKHU IRWkdxhH Q LV \RXQJHU V
2QWDULR RYHUDOO FRPSDUYVFRIQURVW RI
DJH VWDQGDUGL]HG PRUWDRRGKHOSV X

UDWHV PDNH

FRPSDULVRQ
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/IRRNLQJ DW WKH WKH FDXVH RI GHDWK DORQH GRHV QRW SURYLGFH
SHRSOH DUH ZKHQ WKH\ GLH 7KLV LV ZK\ LQXKREHOIONR G RS\BUW RQ W
FKURQLF GLWKDWHMNUH SUHVHQW DW WKH WLPHKROGHDMWXQGHKUV WD
ZKDW LV PDNLQJ SHRSOH VLFN ZKHQ WKH\ GLH
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RVWHRSRU LV

~ W LV IPSRUWDQW WR QRWH,|

WKDW WKH FKURQLF FRQGLWLRQ PD\ E

RI GHDWK IRU H[DPSOH FDQFHU +RZHYHU WKH FKURQLF FRQGLWI

QRW EH WKH PDLQ FDXVH RI

GHDWK IRU H[DPSOH KLVWRU\ RI PHQ
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'RPHQ ZLWK D KLVWRU\ RI GLDEHV

(ORUBIHRSDCH RIX U

FRPPXQLWLHY W
KDYH GLDEK Vv
WKH\ GLH FRHSD
2QWDULR RYHU

SHUFHQW

$1H

$V ZHZARPHQQ|
OHQ ZLWK D KLVWRU\ RI GLDEHW RXU FRPPXQLWL
PRUH OMNRH QDY H
KLVWRGLDIREHWH

ZKHQ WKH\ [GL]
\ FRPSDUHG WR P

SHUFHQW

$JH

Bl $+5 W 2QWDULR

Ng

:RPHQ DQG PHQ IURP :$+$% FRPPXQLWLHV ZKR KDG
GLHG

SHUFHQW

$JH @ o rRPHOMN OHQ

7KLV GDWD KDV EHHQ H[FOXGHG |IRW®SIHHEDRN R BHAVR QD 0o WKDE KW K R



4 2XU FRPPXQ 'RPHQ ZLWK D KLVWRU\ RI FDQFH

PHPEHUWBVY
OLNM® KDYH
RFDQFHAKHQ WI|K

GLH FRPSDU
2QWDULR RYH|U
PD\ EH SDUWQ\
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SHUFHQW

ORZHU VFUHH(

IRU VRPH FDQ 10

$V ZHROH LQ OHQ ZLWK D KLVWRU\ RI FDQFHU
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K L'V W RAD\QFEIB K H|G
WKH\ GLH FRPF

ZRPHQ

SHUFHQW

- J

$JH
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'RPHQ DQG PHQ IURP :$+% FRPPXQLWLHV ZKR KDG
GLHG

3HUFHQW

$JH W RPHOMN OHQ

7KLY GDWD KDV EHHQ H[FOXGHG IR W ®S&HAEDRN R HWMVR QD 0O WKDS KW K R



/}RPHQ EHWZHﬁb

LQ RXU FRPPXQ| 'RPHQ ZLWK D KLVWRU\ RI GHSUHVVL
PRUH OLMWRI &DY,
KLVWRIHRIHV V|L
DQG DQ[EKWO® WH
GLH FRPSDUHG M

RYHUDOO

3HUFHQW
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OHQLQ RXU FRPH
D UBIH \D\L N AR K D
KLVWRU\ RI GH S
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OHQ ZLWK D KLVWRU\ RI GHSUHVVLR

wnBinlinlial 0 0

= AV <

3HUFHQW

'RPHQ@Q RXU
FRPPXQLWPRWVH
OLNM@R KDYH D K
GHSUHVVLRQ DQ
ZKHQ WKH\ GLH |
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‘RPHQ DQG PHQ IURP :$+$ FRPPXQLWLHV ZK
GHSUHVVLRQ DQ[LHW\ ZKHQ WKH\ GLH

AT

$JH

SHUFHQW

I RPHONM 0OHQ

7KLY GDWD KDV EHHQ H[FOXGHG IR W ®S&HAEDRN R HWMVR QD 0O WKDS KW K R



‘RPHQ ZLWK D KLVWRU\ RI PHQWDO

KORUSIHRSDCBi R}((U
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FRPSDUHG WFj ZF

3HUFHQW
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'RPHQ DQG PHQ IURP :$+$ FRPPXQLWLHV ZKR KDG
LOOQHVYV ZKHQ WKH\ GLHG

SHUFHQW

$JH

W RPHON OHQ

7KLV GDWD KDV EHHQ H[FOXGHG IR SYHHEDRN R PR QM o WKDFRW KR



/DNLQJ D FORVHU ORRN LQWR WKH PHQWDO

‘RPHQ ZLWK D KLVWRU\ RI DGGLFWL
XVH DW GHDWK
4 =
2XU FRPPXQIL| &
PHPEHUWRUH]|| T
OLNM® KDYH D|| 5
RDGGLFWLRQ = I I.l B
VXEVWDXYFHKH @ ©
WKH\ GLH FRP
2QWDULR RY}
Q . $JH
OHQ EHWZHHQ OHQ ZLWK D KLVWRU\ RI DGGLFWLRQ
RXU FRPPXQLW|LHYVY DUH GHDWK
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KLVWRIUWG RIFWLURGE RU
VXEVWDQHH ZK|H
WKH\ GLH FRP$DYHG| WR
g ZRPHQ o
$JH
® B s+ W 2QwDUL

}

"RPHQ DQG PHQ IURP :$+$ FRPPXQLWLHV ZKR KL
DGGLFWLRQ RU VXEVWDQFH XVH ZKHQ W

SHUFHQW

$JH

0 RPHOMN OHQ

7KLV GDWD KDV EHHQ H[FOXGHG IR SYHHEDRN R PR QM o WKDFRW KR



'RPHQLQ RXU FRPPXQQWKHWODWPHRMMB KDYH D KKWWBW\ RI
FRQGLWKRQ WKH\ GLH FRPSDUHG WR PHQ

'RPHQ DQG PHQ IURP :$+$ FRPPXQLWLHV ZLWK D K|
FRQGLWLRQ ZKHQ WKH\ GLHG

3HUFHQW

+HDUW IDLOXUH +L6GIWURNRIRG % O RFHNDH. GV DWWDFN
SUHVVXUH DUWHULHV WR KHDUW E
KHDUW

+HDUW FRQGLWLRQ
B RPHON OHQ
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.H\ OHVVDJHYV

® 2XU FRPPXQLW\ PHPEHPRWB WH PHKEK WR GLH EHIRUH
UHWLUHPHQWHDIHY ROG WKDQ WKH RYHUDOO 2QWDULR SRSXODYV

® ODQ\ RI RXUFRRIREB® LY HIORK EHHWWHU SXEOLF KHDOWK DQG RU
PHGLFDO FDUH

® 7KH PERWPRQ FDXVHV RIPERBDWKU FRPPXQLW\
PHPEHUMOQOMMNULHY FLUFXODWRODWRG GBEQWHKWY :H
KDYARRUH GHDWKYV LQ RXU FRPPXQLWLHYV GXH WR LQMXULHV LQIF
DQG GLDEHWHY WKDQ Z2QWPXaQBWRHUD@® FDQFHU GHDWKYV LQ
RXU FRPPXQLWLHY DUH RFFXUULQJ DW DERXW WKH VDPH UDWH L
RYHUDOO

® 3HRSOH LQ RXU FRBRX@LWIRFN ADUHHU DW DERXW WKH
VDPH UDWH DV 2ZQWBPRERYRMHUDIKHO SURSRUWLRQ RI SHRSOH
ZKR KDYH H[SHULHQFHG FDQFHU ZKHQ WKH\ GLH LV ORZHU DPRQ
FRPPXQLW\ PHPEHUV WKDQ 2QWDULR RYHUDOO

® $OPRVW KDOI RI WKH SHRSOH ZKBYGILEW @ RXUYWRPPXQLW\
IRXU FKURQLF 6L WKHVWVYPH WKH\ GLH

® 2XU FRPPXQLW\ PHPEHUNMXMHRQBEKWR KIOFYELVHDVHYV
ZKHQ WKH\ GLH WKDQ WKH RYHUDOO 2QWDULR SRSXODWLRQ 7Kl
EHFDXVH RXU FRPPXQLW\ PHPEHUV DUH G\LQJ VR PXFK \RXQJHU
7KLV PHDQV WKH\ GR QRW JHW ROG HQRXJK WR KDYH VRPH RI Wl
GLVHDVHV WKDW DUH PRUH FRPPRQ DPRQJ HOGHUYV

® KHQ ZH ORRN DW WKH DJHV RI WKH SHRSOH ZKR GLH ZLWK GLIIH
FRQGLWLRQV DQG FRPSDUHHWWRIMNMOQWRUWMHRHRYHUDOO
LPSRUWDQW S@ WWH IGOWD WKDW FDQ KHOS XV SULRULWL]H RXU
SURJUDPPLQJ )RU HIDPSOH

e 7KH SURSRBWQRQ BNLQJ ZLWK D KLVWRU\ RI PHQWDO LOOQHVYV
DQG DGGLFWLRQ V XIEW WIDIKFHU YWKDQ WKH SURSRUWLRQ RI
ZRPHQ G\LQJ ZLWK WKRVH FKURQLF FRQGLWLRQV

e 7KH SURSRUWIQRIQZRPHQ G\LQJ ZLWK GHSUHVVLRQ
DQ[LHW\ DQG NLGIYHKLDKBDYXUWHKDQ WKH SURSRUWLRQ RI \RXQJ
PHQ G\LQJ ZLWK WKRVH FKURQLF FRQGLWLRQV

® 7KH SURSRERAHR@\IRQJ ZLWK GLDEHWHYV DQG VHYHUDO RI WKH
FDUGLRYDVFXODU KHDOKMIKD/Y XWHWH SURSRUWLRQ RI PHQ
G\LQJ ZLWK WKRVH FKURQLF FRQGLWLRQV

"HHQHHED\NR $UHD



$SSHQGL] ‘DWD 6RXUFHYV

KDW GDWD ZHUH XVHG"
7KH ,QGLDQ 5HJLVWU\ 6\VWHP ,56 ZDV XVHG WR LGHQWLI\ DOO U
FRPPXQLWLHVY WKDW FKRVH WR SDUWLFLSDWH LQ WKLV DQDO\VL\

:KDW \HDUV DUH LQFOXGHG"
'‘DWD IRU GHDWKV RFFXUULQJ EHWZHHQ WR ZHUH LQFOXGH

KR LV LQFOXGHG"

$00 UHJLVWHUHG EDQG PHPEHUV RI WKH FRPPXQLWLHV ZKR EK
DQDO\VLV UHJDUGOHVV Rl ZKHUH WKH\ OLYH LQ 2QWDULR 7KLV P
LQFOXGHG LI WKH\ OLYHG RQ UHVHUYH RU RIl UHVHUYH 7KH 2QW
2QWDULR ZKR DUH 2+,3 HOLJLEOH LQFOXGLQJ UHJLVWHUHG EDQG
LQ WKLV DQDO\VLY $W WKH 2QWDULR OHYHO WKH UHVXOWYV GLG
ZHUH LQFOXGHG RU H[FOXGHG IURP WKH 2QWDULR RYHUDOO UDW
DQG WKH 1RUWKZHVW /RFDO +HDOWK ,QWHJUDWLRQ 1HWZRUN GL
PHPEHUV ZHUH LQFOXGHG RU H[FOXGHG IURP WKH UDWHV 7KLV L
1IDWLRQV SRSXODWLRQ LQ WKHVH WZR JHRJUDSKLFDO DUHDV 5H!
RQ FRPSDULVRQ SRSXODWLRQV HJ 2QWDULR +HDOWK 8QLWV D
SRSXODWLRQ LQ HDFK RI WKRVH JHRJUDSKLHYV

‘KR LV QRW LQFOXGHG"

3HRSOH ZKR DUH QRW UHJLVWHUHG LQ WKH ,56 DUH QRW LQFOXG
DQG HYHQ LI WKH\ VHOI LGHQWLI\ DV EHLQJ SDUW RI D SDUWLFLS
FRPPXQLWLHV ZKR GLG QRW FKRRVH WR SDUWLFLSDWH LQ WKLV |
WKH\ UHVLGH LQ D FRPPXQLW\ WKDW FKRVH WR SDUWLFELSDWH LG

'KHUH GLG WKH GDWD FRPH IURP"
'DWD IRU WKLV DQDO\VLY FDPH IURP VHYHUDO OLQNHG GDWDEDV
JURXSLQJV

e« 3BRSXODWLRQ EDVHGHUHWOEDEY MR LGHQWLI\ ZKR WR LQFOXGH
WKHVH LQGLYLGXDOV UHFRUGY ZLWK WKHLU UHFRUGV LQ RWt
LGHQWLI\ DOO UHJLVWHUHG EDQG PHPEHUV IURP WKH FRPPXC
DQDO\VLVY 7KH 2QWDULR 5HJLVWHUHG 3HUVRQV 'DWD %DVH &
,56 ZLWK WKHLU UHFRUGY LQ RWKHU GDWDEDVHV 7KH 53'% Z
2QWDULR FRPSDULVRQ VWDWLVWLFV SURYLGHG LQ WKLV UHS

e 9LWDO 6 WDWWWODWHFYWXUHY ELUWKY DQG GHDWKYV LQ 2QWDULF
'"HDWK ILOH 25* ' ZDV XVHG WR LGHQWLI\ PRVW RI WKH GHDW
DGGLWLRQDO GHDWKV ZHUH FDSWXUHG RQO\ LQ WKH 53'% RU
FRPSUHKHQVLYH FDXVH RI GHDWK GDWD 'HDWKV WKDW RQO\
WKHUHIRUH FODVVLILHG DV PLVVLQJ FDXVH RI GHDWK LQ WKF
FDXVHV RI GHDWK

e +HDOWK $GPLQLVWHIWLRHDWR GHWHUPLQH WKH FKURQLF G
RI GHDWK +HDOWK DGPLQLVWUDWLYH GDWD FDSWXUHV LQIRL
DQG KRVSLWDO DGPLVVLRQV 7KLV GDWD LV XVHG WR GHWHU
WKH WLPH RI GHDWK

‘HHQHHED\NR $UHD +HDOWXDFXWKR



$SSHQGL] ‘DWD 6RXUFHYV

SRSXODWLRQ )LOHV 9LWDO 6WDWLVWHPWOWK $GPLQLVWUDW

X Z\BWDULR SHILVWUYDU *HOHUDOQ V
,QGLDQ 5HJLVWU\ 6\VWHP 56 +HDOWK FODLPV DQG X\
'"HDWK ILOH 25* LQFOXGHYV
2QWDULR 5HIJLVWHUHG 3HUVROQYV GDWD SK\VLFLDQ YLV
FRPSUHKHQVLYH FDXVH RI
'‘DWDEDVH 53'% GHDWK KRVSLWDO DGPLV|VLRQ

'DWDEDVH RI KHDOWK FODLPV@GE®Q 5HILVWU\ 6\VWHP ,56
XWLOL]DWLRQ GDWD ‘DWDEDVH

LNTOL

® [ ]
6DPH 6DPH
SHUVR SHUVRQ

%\ FRQQHFWLQJ WKH DERYH GDWDEDVHYV ZH
PRUH DERXW WKH PRUWDOLW\ H[SHULHQFH LC
FRPPXQLWLHV

+RZ GLG ZH LGHQWLI\ GHDWK GDWH DQG WKH FDXVH RI GHDWK™
9LWDO VWDWLVWLFVY GDWD DQG SRSXODWLRQ ILOHV ZHUH XVHG V
GLHG DQG ZDV LQFOXGHG LQ WKLY DQDO\VLV

e 3ULPDU\ VRXUFH ZDV WKH 25* "'

e .| PLVVLQJ LQ 25* " WKHQ WKH 53'% ZDV XVHG
e .| PLVVLQJ LQ WKH 25* " DQG 53'% WKHQ WKH ,56 ZDV XVHG

$PRQJ WKH FRPPXQLWLHV ZKR SDUWLFLSDWHG LQ WKLV DQDO\\
DQG

,PDJH 5HIHUHQFH &DQFHU &DUH 2QWDULR $ERULJLQDO &DQFHU &
1IDWLRQV ,QXLW DQG OpWLV SRSXODWLRQYV

‘"HHQHHED\NR $UHD +HDOWXDSKWKR



$SSHQGL] ,QGLFDWRUYV 8VHG LQ SHSRUW

KDW ZHUH WKH LQGLFDWRUV XVHG LQ WKLV UHSRUW"

ORUWDOLW\

I1XPHUDWRUY LQFOXGH DOO LQGLYLGXDOV ZKR PHHW WKH FULWH
IRULQGLFDWRUV WKDW UHSRUW RQ WKH HQWLUH FRKRUW SHULR
PLG SRLQW RI WKH FRKRUW SHULRG 'HQRPLQDWRUV IRU WKH DQ ¢
ZKR ZHUH DOLYH DQG KDG 2+,3 HOLJLELOLW\ DW DQ\ SRLQW LQ W

$00 FDXVH PRQAWDXGAMM DOO GHDWKY UHJDUGOHVV RI DJH RU \
SUHPDWXUH PRMOIXGHWM DOO GHDWKYVY EHIRUH DJH UHJDUGO}

&DXVH VSHFLILF PREAVIEHWDOO GHDWKY JURXSHG DFFRUGLQJ
GHDWK 7KH FDWHJRULHV RI XQGHUO\LQJ FDXVHV RI GHDWK XV
FDUGLRYDVFXODU GLVHDVHVY FDQFHUV H[WHUQDO FDXVHV RI
GLDEHWHV RWKHU FDXVHV RI GHDWK DQG PLVVLQJ FDXVHV RI

$PHQDEOH PRUQ/MMXGEGHY DOO GHDWKV EHIRUH DJH WKDW ZHU
DYRLGDEOH LQ WKH SUHVHQFH RI WLPHO\ DQG DSSURSULDWH F
$PHQDEOH FDXVHV RI GHDWK LQFOXGH GLDEHWHYVY PRWRU YHK
SXOPRQDU\ GLVHDVH DPRQJ RWKHUV

&KURQLF FRQGLWLRQV SUHVHQW DW WKH WLPH RI GHDWK
&KURQLF FRQGLWLRQV SUHVHQW DW WKH WLPH RI GHDWK DUH SU
WKH QXPEHU RI SHRSOH ZKR PHW WKH FKURQLF FRQGLWLRQ HOL]J
GHQRPLQDWRU UHSUHVHQWY DOO WKH SHRSOH ZKR GLHG :KHQ D
WKH DJH DW ZKLFK WKH LQGLYLGXDO GLHG UDWKHU WKDQ WKH D,
SDUWLFXODU FKURQLF FRQGLWLRQ 7LPH WUHQGV IRU FKURQLF F
LQ HDFK \HDU

,QGLYLGXDO FKURQLF FRQGLWLRQV HJ GLDEHWHV DVWKPD VW
(DFK FKURQLF FRQGLWLRQ KDV D VSHFLILF VHW RI HOLJLELOLW\ |
GHDWK (DFK FKURQLF FRQGLWLRQ DW WKH WLPH RI GHDWK LQFO
HOLJLELOLW\ FULWHULD IRU WKH VSHFLILF FKURQLF FRQGLWLRQ
VWDWHG WKH PLQLPXP DJH WR EH HOLJLEOH WR KDYH D FKURQLF
7KH IROORZLQJ FKURQLF FRQGLWLRQV KDYH ROGHU DJH FXWRIIV

'LDEHWHYV \HDUV RU ROGHU

e 8KURQLF 2EVWUXFWLYH 3XOPRQDU\ 'LVHDVH &23° \HDUV R
e +tHDUW )DLOXUH \HDUV RU ROGHU

e %ORFNHG $UWHULHV WR WKH +HDUWK &RURQDU\ $SUWHU\ "LV}
e +tHDUW $WWDFN $FXWH O\RFDUGLDO ,QIDUFWLRQ \HDUV R

‘"HHQHHED\NR $UHD +HDOWXDSKWKR



$SSHQGL] ,QGLFDWRUYVY 8VHG LQ SHSRUW

OXOWLPRUELGLW\ DW WLPH RI GHDWK
OXOWLPRUELGLW\ LV WKH SUHVHQFH RI WZR RU PRUH FKURQLF FF

,Q WKLV UHSRUW PXOWL PRUELGLW\ LV FDOFXODWHG DW WKH WL|
LQFOXGLQJ

WKH SURSRUWLRQ RI SHRSOH ZLWK QR FKURQLF FRQGLWLR
WKH SURSRUWLRQ RI SHRSOH ZLWK RQH FKURQLF FRQGLWL
WKH SURSRUWLRQ RI SHRSOH ZLWK WZR RU WKUHH FKURC
WKH SURSRUWLRQ RI SHRSOH ZLWK IRXU RU PRUH FKURQLF FI

7KH IROORZLQJ FKURQLF FRQGLWLRQV ZHUH DQDO\]HG IRU WKL

DVWKPD e DEQRUPDO KHDUWK UK\WKP FD
FDQFHU e KLJK EORRG SUHVVXUH K\SHUW
KHDUW IDLOXUH FRQJHVWLYH KEDBRWNBGOUMHULHY WR WKH Kt
FKURQLF REVWUXFWLYH SXOPROQDWGCURMRUGHU &23°

GLDEHWHYV e VWURNH
KHDUW DWWDFN DFXWH P\RFD ¥ GRMNWHRGIPWEWLM Q
UKHXPDWRLG DUWKULWL e PRRG GLVRUGHU GHSUHVVLRQ

RVWHR DQG RWKHU DUWKULWLVPHQWDO LOOQHVV
&URKQYV RU FROLWLYV GLVHDVH GHPHQWLD
e« NLGQH\ UHQDO IDLOXUH

7TKH DGGLFWLRQ DQG VXEVWDQFH XVH LQGLFDWRU LV D VXEVHW I
VHSDUDWH FKURQLF FRQGLWLRQ IRU WKH FDOFXODWLRQ RI PXOW

+RZ ZHUH FRPSDULVRQV PDGH"
&RPSDULVRQV DUH PDGH EHWZHHQ :HHQHHED\NR $UHD +HDOWK $
UHVXOWY 7KH :$+%$ SRSXODWLRQ WHQGY WR EH \RXQJHU WKDQ W

7R DFFRXQW IRU WKLY UDWHV ZHUH DJH VWDQGDUGL]HG WR WKH
$00 WKH UDWHYV OLVWHG LQ WKH UHSRUW DUH EDVHG RQ FUXGH

RI UDWHV H J [ WKH UDWH IRU 2QWDULR RYHUDOO DUH FDOFX
IRU WKH NQRZQ GLIIHUHQFHV LQ WKH DJHV RI WKH :$+$ DQG 2QW|
GXULQJ DJH VWDQGDUGL]DWLRQ ZHUH DQG 7KHV

EDODQFH WKH QHHG WR KDYH UHODWLYHO\ ODUJH DJH EDQGV GX
FRPPXQLWLHYVY ZKLOH VWLOO KDYLQJ DJH EDQGV WKDW UHIOHFW
WKH :$+$ DQG 2QWDULR SRSXODWLRQV

BULYDF\ WKURXJK WKLV UHSRUW
'KHUH FRXQWY DUH VPDOO H J OHVV WKDQ HYHQWYVY WKH GDWI

, ] WKH UHPDLQLQJ GDWD FRXOG DOORZ D VPDOO FRXQW WR EH Ul

HIFOXGHG WR SUHYHQW WKH VPDOO FRXQW IURP EHLQJ GHULYHG
RI WKH SULYDF\ RI WKH SHRSOH ZKRVH GDWD LV EHLQJ UHSUHVH (¢

‘"HHQHHED\NR $UHD +HDOWXDSKWKR



$SSHQGL[ /LPLWDWLRQV

$OWKRXJIK WKLV UHSRUW KDV D ORW RI LQIRUPDWLRQ LW LV LPS
GDWD 7KHVH OLPLWDWLRQV LQFOXGH

7KH ,QGLDQ 5HJLVWU\ 6\VWHP ,56 LV DQ LPSHUIHFW UHJLVWU\ U
VHYHUDO OLPLWDWLRQV RI WKH ,56 LQFOXGLQJ

e 7TKHUH DUH PDQ\ SHRSOH ZKR LGHQWLI\ DV )LUVW 1DWLRQV E:
¢ 7KHUH LV RIWHQ D ODJ LQ WKH WLPH EHWZHHQ D FKLOGYV EL
7KLY PHDQV WKDW LI D FKLOG ZDV ERUQ LQ EXW ZDV QRW
EH FRXQWHG LQ WKH QXPHUDWRUV RU GHQRPLQDWRUV RI WK
EXW ZDV QRW UHJLVWHUHG LQ WKH ,56 XQWLO WKHQ W
GHQRPLQDWRU RI WKLV UHSRUW

7KH UHVXOWY SUHVHQWHG KHUH DUH EDVHG RQ EDQG PHPEHUVKI
LOWHUSUHWHG DV WKH WRWDO EDQG SRSXODWLRQ UHJDUGOHVYV
IRU GLITHUHQWLDWLRQ RI WKH KHDOWK H[SHULHQFHV RI EDQG PH
GLITHUHQW UHVHUYH 7RWDO EDQG SRSXODWLRQ ZDV XVHG IRU D

e &RPPXQLW\ PHPEHUV RIWHQ KDYH WR PRYH RIIl UHVHUYH IRU |
SUHIHUHQFHYV 6XFK UHDVRQV LQFOXGH DFFHVV WR PHGLFDO
VFKRRO IRU FKLOGUHQ DFFHVV WR DGHTXDWH KRXVLQJ HWF
SRSXODWLRQ FRPPXQLWLHY DUH DEOH WR JHW D VHQVH RI W]
DEOH WR SURYLGH LQ RUGHU IRU FRPPXQLW\ PHPEHUV WR OL
UDWKHU WKDQ WKH ORFDWLRQ ZKHUH VHUYLFHY DUH DYDLOD

e &RPPXQLW\ SRSXODWLRQ VL]HVY DUH DOUHDG\ YHU\ VPDOO DQ
VKDUHG DW WKH FRPPXQLW\ OHYHO ,I WKH GDWD ZDV EURNH:
JURXSLQJVY WKHQ SRSXODWLRQV ZRXOG EH HYHQ VPDOOHU DC
ZLWK FRPPXQLWLHYV

e $VVLIQLQJ LQGLYLGXDOV WR FDWHJRULHV VXFK DV 3RQ UHVH
PD\ KDYH OLYHG LQ PXOWLSOH ORFDWLRQV EHWZHHQ DQG
WLPH RQ UHVHUYH VXPPHUV DQG SDUW RI WKHLU WLPH RII U
RQH EDQG EXW OLYH RQ WKH UHVHUYH RI D GLIITHUHQW EDQG
UHVHUYH SDUWLFLSDWH LQ DFWLYLWLHYVY RQ UHVHUYH DQG
JHRJUDSKLFDOO\ RQ UHVHUYH

‘"HHQHHED\NR $UHD +HDOWXDSKWKR



$SSHQGL[ /LPLWDWLRQV

6HUYLFH XWLOL]DWLRQ FDQ EH YHU\ GLIITIHUHQW EHWZHHQ ODPRZ
FRPPXQLWLHY 6RPH RI WKH NH\ GLITHUHQFHV LQ VHUYLFH XWLOL

ODQ\ RI WKH FRPPXQLWLHY SDUWLFLSDWLQJ LQ WKLV DQDO\V
ZKHUH WKH RQO\ DFFHVV LV E\ DLU ZLWK VRPH ZLQWHU URDG
PDNHV DFFHVV WR KRVSLWDO VHUYLFHV YHU\ GLITHUHQW WKL
FDQ EH DFFHVVHG E\ GULYLQJ ZDONLQJ RU HYHQ SXEOLF WU
ORVW FRPPXQLWLHY KDYH QXUVLQJ VWDWLRQV RU KHDOWK F#F
HISDQGHG VFRSH RI FDUH SDUWLFXODUO\ LQ UHPRWH DQG LV
QXUVHV SURYLGH VRPH FDUH WKDW PLJKW W\SLFDOO\ EH SUR
6HYHUDO FRPPXQLWLHY UHFHLYH DW OHDVW VRPH RI WKHLU |
SUR[LPLW\ WR WKH ODQLWRED ERUGHU 7KLV PD\ DITHFW WKH
WKHVH FRPPXQLW\ PHPEHUYV

7KH SRSXODWLRQ VL]H LV UHODWLYHO\ VPDOO SDUWLFXODUO\ DV

7KLY OHDGV WR XQVWDEOH GDWD

7KLY PHDQV WKDW VPDOO FKDQJHVY LQ WKH GDWD FDQ OHDG \
W LV LPSRUWDQW WR LQWHUSUHW UHVXOWYV ZLWK FDXWLRQ
,GHDOO\ WKH UHVXOWY DUH LQWHUSUHWHG WRJHWKHU ZLWK
DQG NQRZOHGJH RI FRPPXQLW\ PHPEHUV



$JH VWDQGDUGL]HG UDWH SHU

$00 FDXVHV RI PRUWDOLW\ DJH VWDQGDUGL]HG UDWHV St
LQ 2QWDULR 3XEOLF +HDOWK 8QLWYVY DQG :HHQHHED\NR $UH

QV ZLW
\

WR

2QWDULR $OJRPD IRUWKZHVWHUQ 3RUFXSLQH 6 XGEXU\ 7KX

$JH VWDQGDUGL]HG UDWH SHU

$00 FDXVHV RI PRUWDOLW\ DJH VWDQGDUGL]HG UDWHV S

LQ 2QWDULR

/IRFDO +HDOWK ,QWHJUDWLRQ 1HWZRUNV DQG
$+$ EHWZHHQ WR

2QWDULR

1RUWK (DVW /+,1 I1RUWK :HVW /+,1

‘"HHQHHED\NR $UHD +HDOWXD$XWKR



QV ZLW
W\

SHUFHQW SUHPDWXUH GHDWKYV DJH IRU ERWK PHQ DQG Z
8QLWY DQG :HHQHHED\NR $UHD +HDOWK $XWKRULW\ :$+$%$
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2QWDULR $0JRPD IRUWKZHVWHUQ 3RUFXSLQH 6XGEXU\ 7KX

3HUFHQW SUHPDWXUH GHDWKYV DJH IRU ERWK PHQ DQG 4

, QWHJUDWLRQ 1HWZRUNV /+,1V DQG :HHQHHED\NR $UHD +H

WR

=
o
I
L
-
I
)

2QWDULR 1RUWK (DVW /+,1 1RUWK :HVW /+,1
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QV ZLW
\

SHUFHQW RI GHDWKY DPHQDEOH WR PHGLFDO SXEOLF KHD(
IRU ERWK PHQ DQG ZRPHQ LQ 2QWDULR 3XEOLF +HDOWK 8Q
SXWKRULW\ :$+$ EHWZHHQ WR

=
(o
I
LL
-
T
™
2QWDULR $OJRPD 1RUWKZHVWHUQ B3RUFXSLQH  6XGEXU\ 7KX
3HUFHQW RI GHDWKYVY DPHQDEOH WR PHGLFDO SXEOLF KHD(
IRU ERWK PHQ DQG ZRPHQ LQ 2QWDULR /RFDO +HDOWK ,QV
‘HHQHHED\NR $UHD +HDOWK $XWKRULW\ :$+3% EHWZH}I
=
(o7
I
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2QWDULR 1RUWK (DVW /+,1 1RUWK :HVW /+,1
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$SSHQGL] *ORVVDU\

$EQRUPDO KHDUW UKVUWRPO O\FDQRZOQ M DU UKMKRPEDXU ZKHQ WKH KI
ZLWK DQ XQXVXDO WLPLQJ RU IRUFH

$00 FDXVH PRYAPMDXGHNVM\ DOO GHDWKYV UHJDUGOHVYV RI DJH RU WK

$PHQDEOH PRIVLQFIMXIGMYV DOO GHDWKYV EHIRUH DJH WKDW ZHUH (
WKH SUHVHQFH RI WLPHO\ DQG DSSURSULDWH PHGLFDO FDUH RU
GHDWK LQFOXGH GLDEHWHY PRWRU YHKLFOH DFFLGHQWY FKURC
RWKHUV

$UWKUMVRY LQIODPPDWLRQ RU VZHOOLQ U IRH X\PKOHN R R G DRINNUK-AMARH
ERG\ V LPPXQH VI\VWHP DWWDFNV LWVHOI UHVXOWLQJ LQ MRLQW\
VRPHWLPHV GAWVWHR\BIGG RWK RE FDXWWKIKMQLWKH ERQH RU FDUWL
MRLQWY EHJLQV WR GHJUDGH DQG OHDGV WR SDLQ DQG VWLIIQH)

SVWKRIFFXUV ZKHQ DLUZD\V EHFRPH EORFNHG DQG EUHDWKLQJ E
FRXJKLQJ ZKHH]LQJ DQG D VHQVH RI SUHVVXUH RQ WKH FKHVW
YDULHW\ RI SRWHQWLDO FDXVHV VXFK DV DOOHUJHQV RU UDSLG

%ORFNHG DUWHULHW WRUWRB KFRQRDQ DFRURQDURPRURDMRN DU\
GLVHDWW RFFXUV ZKHQ WKH EORRG YHVVHOV WR WKH KHDUW EHF
UHDFKHV WKH KHDUW DQG WKLV FDQ FDXVH FKHVW SDLQ DQG GDI|
SURSHUO\

&DQFHV DOVR NQREZRSDWSIPQFHUV RFFXU ZKHQ FHOOV LQ WKH ERC
WKHLU JURZWK SURSHUO\ 7KLV OHDGV WR RQJRLQJ JURZWK WKD
VRPHWLPHY VSUHDGVY WR RWKHU SDUWV RI WKH ERG\

&DXVH VSHFLILFLRQFFOWBEVWOO GHDWKY JURXSHG DFFRUGLQJ WR
FLUFXODWRU\ FDUGLRYDVFXODU GLVHDVHV FDQFHUV H[WHUQD
GLVHDVHV DQG GLDEHWHYV

&KURQLF 2EVWUXFWLYH 3XOPRQDWWHRYK\DMWIR D&RB'FKURQLF EURQF
DLUZD\ LV SDUWO\ EORFNHG PDNLQJ LW GLIILFXOW WR EUHDWK R

'‘DWDUH D VHW RI IDFWV 2QH VRXUFH RI LQIRUPDWLRAQ

'"HPHQWLDHFWY ROGHU SHRSOH DQG FDXVHV WKHLU PLQG WR JUD
GHPHQWLD RIWHQ KDYH WURXEOH UHPHPEHULQJ WKLQJV XQGHU\
FRPSOH[ DFWLYLWLHV

'HSUHVVDL@RQ[LHMWAH RIWHQ JURXSHG WRJHWRRRBG @ DVRDWHIRU\ F
'HSUHVVLRQ FDQ FDXVH VDGQHVV LQDFWLYLW\ GLIILEXOW\ WKLQG
WLPH VSHQW VOHHSLQJ IHHOLQJV RI KRSHOHVVQHVVY DQG VRPH\
FRPPLW VXLFLGH $Q[LHW\ LV DQ DEQRUPDO RU RYHUZKHOPLQJ V
XSFRPLQJ HYHQW WKUHDW ,W FDQ LQFOXGH GRXEW RYHU ZKHWK
ZLWK WKH WKUHDW DQG FDQ HYHQ FDXVH VZHDWLQJ WHQVLRQ D
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$SSHQGL] *ORVVDU\

'LDEHWBDWY EH W\SH RU W\SH GLDEHWHV ,Q WKLV ZRUN ZH ORR
ZKHQ WKH ERG\ FDQQRW SURSHUO\ SURFHVYV VXJDU VR WKHUH LV
GLDEHWHYV FDQ GHYHORS LQ DGXOWY DQG RFFXUV PRVW RIWHQ L
DOVR UHIHUUHG WR DV DGXOW RQVHW GLDEHWHYV RU QRQ LQVXOL

(SLGHPLRORIWKH VWXG\ RI WKH GLVWULEXWLRQ DQG GHWHUPLQD
VSHFLILHG SRSXODWLRQV DQG WKH DSSOLFDWLRQ RI WKLV VWXC

+HDUW DWWBARVPHUOOMMWH MRFDUGLDO LQVEKBIFWRER®QU $DKHQ WK
VXSSO\ WR WKH KHDUW PXVFOH LV QRW HQRXJK WR SURYLGH WKF
WR WKH KHDUW PXVFOH

+HDUW IRIVODRWHP HUO\ ANRGRAY WWNVYH KHDUW W LROBRXUV&ZKHQ WKH KI
WR SXPS HQRXJK EORRG WKURXJK WKH ERG\

+LJK %ORRG 3UMVMRKXNPHUO\KNQRUZY D@ WVOLRQW FDQ EH FDXVHG E\ VH
LQFOXGLQJ SUREOHPV ZLWK NLGQH\V RU KRUPRQHV +LJK EORRG
KHDUW DWWDFNV RU VWURNHYV

,QIRUPDWL D@\ VWLPXOXV WKDW UHGXFHV XQFHUWDLQW\ LQ D GH

.LGQH\ IDLOXIRWPDOON®DO OBIGGXQWN IDLOXUH RIWHQ RFFXUV JUDG
FDXVHG E\ GLDEHWHYV RU KLJK EORRG SUHVVXUH :KHQ NLGQH\V I
FOHDQ WKH EORRG 7KLV FDQ PHDQ WKDW SHRSOH ZLWK NLGQH\ |
NLGQH\V XVXDOO\ GR

$PHQWDO LIOOOQHWRWGLWLRQ RI WKH PLQG RU ERG\ WKDW GLVUXS\
RI DQ LQGLYLGXDO WR WKH SRLQW ZKHUH WKH\ FDQ QR ORQJHU F
LOOQHVYVY LQ WKH FRQWH[W RI WKLY UHSRUW UHIHUV WR FRQGLWL
VFKLIRSKUHQLD DGGLFWLRQV DQG VXEVWDQFH XVH GLVRUGHUYV
FDSWXUHG XQGHU WKH VHSDUDWH YDULDEOH FDOOHG ORRG 'LVRL

OXOWLPRUELGIHKH SUHVHQFH RI WZR RU PRUH FKURQLF FRQGLWLR

2VWHRSRXRXDWO\ DIITHFWV ROGHU ZRPHQ DQG FDXVHV WKHLU ER
IUDJLOH

SUHPDWXUH PRPODXWHNM\ DOO GHDWKYV EHIRUH DJH UHJDUGOHV)
6WURRHF XUV ZKHQ D EORRG YHVVHO LQ WKH EUDLQ EUHDNV RU L\

WKDW FDQ LQFOXGH GHFUHDVH RU ORVV RI FRQVFLRXVQHVV DEL
DELOLW\ WR IHHO WKLQJV ZKHQ WRXFKHG

'HILOQLWILRQY DGDSWHG IURP

JRUVHWOXQG /| PKMiSREBQWLDO IRU UHVHDUFK EDVHG LQIRUPDWLRQ LQ SXE(
QH#®WG& 3XEOLF +HDOWK
/IDVW - $ 'LFWLRQDU\ Rl (SLGHPLREBRJIRRUWIK HGR2WIRRJEG 8QLYHUVLW\ 3UHVV
S3HDVH 50HHJJLDP :HEVWHUfV OHGLRBGBU L QEWIHOD WHUQPEDP :HEVWHU
3XEOLF +HDOWK $JHQF\ Rl &DQDGD ZHEVLWH KWWSV ZZZ FDQDGD FD HQ SX
RQOLQH JORVVDU\ WHUPV KWPO
‘"HHQHHED\NR $UHD +HDOWXDSKWKR



$SSHQGL] ILVW RI SDUWQH

JRUW JUDQFHV 7ULEDO $UHD
+HDOWK 6HUYLFHV ))7$+6

.HHZD\WLQRRN 2NLPDNLQDN

.HQRUD &KLHIV $GYLVRU\
&%

ODDPZHV\LQJ 1RUWK 6KRUH
&RPPXQLW\ +HDOWK 6HUYLFH

ODWDZD )LUVW 1DWLRQV
ODQDJHPHQW

$SSHQGL] /I[LVW RI WKH F

Uuv

6KLERJDPD )LUVW 1DWL!
&RXQFLO

6LRX[ /RRNRXW JLUVW 1
+HDOWK $XWKRULW\ 6/)

:DEXQ 7ULEDO &RXQFLO

‘HHQHHED\NR $UHD +HD
$XWKRULW\ :$+$

'LQGLJR )LUVW 1DWLRQ\
&RXQFLO

RPPXQLWLHV WK

SDUWLFLSDWHG LQ WKLV DQDO\VLYV

$QLVKLQDDEHJ RI 1DRQDDWKRNHQJDOOV
$URODQG ODWDFKHZDQ
$VXESHHVFKRVHHZDJRQUDWWDJDPL
SWLNDPHNVKHQJ $QLVKQBREHND O /DNH

2FKLLFKDJZHYT%DELJF
2MLEZD\V RI 2QLJDPL
SHDZDQXN
SLNDQJLNXP

$WWDZDSLVNDW OLVKNHHJRJDPDQJ 5DLQ\ 5LYHU
%DWFKHZDQD OLVKNRVLPLQL]LLELW@IDPRN
%HDUVNLQ /DNH OLVVLVVDXJD 6DQG\ /DNH
&RQVWDQFH /DNH OLWDDQMLJDPLLQJ 6HLQH 5LYHU
&RXFKLFKLQJ OR&UHHEHEF BHUSHQW 5LYHU
(DEDPHWRRQJ ORRVH &UHH 6KRDO /DNH
(DJOH /DNH OXVNUDW 'DP 7KHVVDORQ
JRUW $OEDQ\ IDLFDWFKHZHQLQ :DEDVHHPRRQJ
YRUW 6HYHUQ 1IDRWNDPHJZDQQLQJ:DELJRRQ /DNH
*DUGHQ 5LYHU 1HVNDQWDJD 'DX]KXVKN 2QLJIXP
*LQRRJDPLQJ 1LELQDPLN 'DZDNDSHZLQ
.DVKHFKHZDQ 1LJLJRRQVLPLQLNDDGIDGDPRZ

LWFKHQXKPD\NRRVLE ,QRUQXZ&EILULW /D
IDF /D &URL] 1IRUWKZHVW $QJO
IDF 6HXO 1IRUWKZHVW $QJO

NH:HEHTXLH
H :KLWHVDQG
H :XQQXPLQ /DNH

/IRQJ /IDNH 2EDVKNDDQGDJDDQJ
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$SSHQGL] , &' FRGHV XVHG LQ WKH &DXVF
6SHFLILF ORUWDOLW\ $QDO\VLYV

7TKH QWHUQDWLRQDO &ODVVLILFDWLRQ RI '"LVHDVHYV ,QMXULHV
SURYLGHV D QXPEHUHG LQWHUQDWLRQDO PHGLFDO FODVVLILFDW
XVHG LQ WKLV UHSRUW DUH OLVWHG EHORZ WR KHOS LQWHUSUHYV

EH

O TMmaQg

FRPSOHWHG LQ WKH IXWXUH

GLVHDVHV RI WKH FDUGLRYDVFXODU DQG FLUFXODWRU\ V\VW
FDQFHU ,&'
GLVHDVHV RI WKH UHVSLUDWRU\ VI\VWHP &'
LQWHQWLRQDO DQG XQLQWHQWLRQDO LQMXULHV ,&'

L VXLFLGH ( (

LL RYHUGRVHV ( (

LLL YLROHQFH KRPLFLGH ( (

LY PRWRU YHKLFOH ( (

Y DFFLGHQWDO IDOOV ( (

LQIHFWLRXVY DQG SDUDVLWLF DIJHQWYV &'

GLDEHWHV &'

RWKHU FDXVHV

OLVVLQJ UHSRUW QXPEHU RI PLVVLQJ ZLWK &2' LQIRUPDWLRC

$SSHQGL] 'HILQLWLRQV DQG GDWD VRXUF
IRU GHILQLQJ FKURQLF FRQGLWLRQV DW WLF

'"HILQLWLRQV DQG GDWD VRXUFHV XVHG IRU GHILQLQJ FKURQLF F

&KURQLF &RQG'HWLRIOWLRQ

&KURQLF 2EVWUXFWLYH
3XOPRQDU\ 'LVREGHEHULYHG FRKRUW 2QWDULR &KURQLF 2EVWUXFWL[YH

$VWKPD ,&(6 GHULYHG FRKRUW 2QWDULR $VWKPD 'DWDEDVH $E€
&DQFHU 2QWDULR &DQFHU 5HJLVWU\ 2&5
+HDUW )DLOXUH ,&(6 GHULYHG FRKRUW 2QWDULR &RQJHVWLYH|+HL

&23"
'LDEHWHYV ,&(6 GHULYHG FRKRUW 2QWDULR 'LDEHWHY 'DWDEDVH
+HDUW DWWDFN ,&(6 GHULYHG FRKRUW 2QWDULR O\RFDUGLDO |,QII
5KHXPDWRLG $UWKULWLYV ,&(6 GHULYHG FRKRUW 2QWDULR 5KHXPDWRL
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$SSHQGL] '‘HILOQLWLRQV DQG GDWD VRXUF
IRU GHILOQLQJ FKURQLF FRQGLWLRQV DW WLFE

&KURQLF &RQGUHVLEBRQWLRQ

2VWHR DQG 2W,l&kHU2+,3
SUWKULWLV,&' 0O O

0 0 0 O 0O O 0O O 0O O 0O O

&URKQ V RU &ROLWLYV

,&(6 GHULYHG FRKRUW 2QWDULR &URKQTV DIQG

$EQRUPDO +HDERW 2+,3 ' 2+,3
5K\WKP SUUK\WKPLD , ,

+LIJK %ORRG 3UH&MXGHULYHG FRKRUW 2QWDULR +\SHUWHQVLRQ 'DWDEDVFE

%ORFNHG $SUWHULHV %\%R W K H
+HDUW &RURQDUE suiwmb

$Q\ KRVSLWDO DGPLVVLRQ ZLWK WKH IROORZLQJ GLDJQRVV
BWURNH [ 2+,3 L& H[FO H[FC
*  H[FO * + +

2VWHRSRURVLE'" 2+,3 & 0 0
&' 2+,3
'"HSUHVVLRQ RU )$&Q[L)H)W¥)) H)[FO ) ) 2) ) ) ) ) ) ) ) )

&' 2+,3
& ) ) ) ) ) ) ) ) ) ) ) ) ) )
) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) )

+LVWRU\ RI OHQWDO )OORHWW ) ) ) ) ) ) ) ) ) ) )
) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) )
) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) )
) ) ) ) ) ) ) ) ) ) ) ) ) ) ) )
) ) )

"HPHQWLD ,g:z;s | | f+€ '$
LGQH\)DLOXUE 2% Y _

)XQGLQJ IRU WKLV SURMHFW ZDV SURYLGHG E\
e .QGLJHQRXV BHUYLFHV &DQDGD

e 7TKH 2QWDULR OLQLVWU\ RI +HDOWK DQG /RQJ 7THUP &DUHTYV $SSC
UHTXHVW SURFHVYV

e 7KH 2QWDULR OLQLVWU\ RI 5HVHDUFK ,QQRYDWLRQ DQG 6FLHQ
'U -HQQLIHU :DONHU
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JRU FRQWDFW LQIRUPDWLRQ RU WR OHDUQ PRUH DERF

Z/ZZ PDPRZDK\DPRZHQ FD



