


6FRWODQG (QJODQG *UHHQ /LQN  (DVWHUQ /LQN (QYLURQPHQWDO $SSUDLVDO 5HSRUW
ODULQH 6FKHPH $SSHQGL] ODULQH $UFKDHRORJ\
7HFKQLFDO 5HSRUW

SUHSDUHG IRU

IDWLRQDO *ULG (OHFWULFLW\ 7TUDQVPLVVLRQ DQG
6FRWWLVK 3RZHU 7UDQVPLVVLRQ

BUHSDUHG E\

$(&20 /LPLWHG

$OGJDWH 7RZHU /HPDQ 6WUHHW
/IRQGRQ ( )$

8QLWHG .LQJGRP

;
DHFRP FRP

,Q DVVRFLDWLRQ ZLWK

i RGXV *URXS 6KLSSLQJ DQG 1DYLJDWLRQ

‘HVVH[ $SUFKDHRORJ\ ODULQ@HQ&UFKDHRORJ\

%URZQ DQG 0D\ ODULQH /WG &RPPHUFLDO )LVKHULHYV

< $(&20 /LPLWHG $00 5LJKWV 5HVHUYHG

7KLV GRFXPHQW KDV EHHQ SUHSDUHG E\ $(&20 /LPLWHG 3$(&20° IRU VROH >
LQ DFFRUGDQFH ZLWK JHQHUDOO\ DFFHSWHG FRQVXOWDQF\ SULQFLSOHV
UHIHUHQFH DJUHHG EHWZHHQ $(&20 DQG WKH &OLHQW $Q\ LQIRUPDWLRG
UHIHUUHG WR KHUHLQ KDV QRW EHHQ FKHFNHG RU YHULILHG E\ $(&20 XQC
WKH GRFXPHQW 1R WKLUG SDUW\ PD\ UHO\ XSRQ WKLV GRFXPHQW ZLWK
DJUHHPHQW RI $(&20
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6FRWODQG (QJODQG *UHHQ /LQN (DVWHUQ /LQN (QYLURQPHQWDO $SSUDLVDO 5HSRUW
ODULQH 6FKHPH $SSHQGL] ODULQH $UFKDHRORJ\
7HFKQLFDO 5HSRUW

7DEOH Rl &RQWHQWYV

ODULQH $UFKDHRORJ\

,QWURGXFWLRQ

/JHILVODWLYH &RQWHI[W

OHWKRGRORJ\

%DVHOLQH &RQGLWLRQV

(QYLURQPHQWDO $SSUDLVDO DQG OLWLJDWLRQ

SHIHUHQFHYV

$FURQ\PV DQG $EEUHYLDWLRQV
$SSHQGL[ $ & KURQRORJ\
$SSHQGL[ % 3DODHRJHRJUDSKLF IHDWXUHV RI DUFKDHRORJLFDO SRWHQWL]
$SSHQGL[ & .QRZQ VKLSZUHFNV DQG REVWUXFWLRQV RQ WKH VHDEHG ZLWK
$SSHQGL[ ' BHDEHG IHDWXUHV RI DUFKDHRORJLFDO SRWHQWLDO
$SSHQGL[ ( ODULWLPH 5HFRUGHG /RVVHYV
$SSHQGL[ ) 2$6,6 SGHFRUG )RUP

YLIXUHV

JLIXUH /IRFDWLRQ RI ODULQH ,QVWDOODWLRQ &RUULGRU «««««&««&K KK KK <
JLIXUH 6HD OHYHO FXUYH DQG FKURQRORJ\ RI WKH VRXWKHUQ 1RUWK |
JLIXUH DI 3DODHRJUDSKLF IHDWXUHV RI DUFKDHRORJLFDO SRWHQWLD
JLIXUH S3DODHRJUDSKLF IHDWXUH GDWD H[DPSOH = R R R R R R R R AR R R R
JLIXUH 3DODHJUDSKLF IHDWXUH GDWD H[DPSOH = R R R R R R R R R R IR RO
JLIXUH DN 6HDEHG IHDWXUHV RI DUFKDHRORJLFDO SRWHQWLDO ««««««
JLIXUH 'DWD HI[DPSOHV RI VHDEHG THDWXUHV «««&«& &KL LKL KKK K LK
UHFN 6KHHW , + 8.+2 + BONQRZQ «««&&&K KKK LKL K KK KKK KKK

UHFN 6KHHW ! + 8.+2 + OD\WWRQH SRVVLEO| ««««««&&KKLK KKK KKK
UHFN 6KHHW ! + 8.0RUOMBHIREDEO)| UL KL ««&KKLK

UHFN 6KHHW ) + BONQRZQ ««« &« KK KKK KK K KKK KK KKK KK

UHFN 6KHHW ! T 8. 2HQWE G H « &« & &« &KL LK K LKL KK L KKK

*UHFN 6KHHW ! + 8.+2 + BONQRZQ ««& &« KKK KK KK KKK KKK

*UHFN 6KHHW ! + 8.+2 + BONQRZQ ««& &« KKK KKK KKK KKK

:UHFN 6KHHW ! + 8. 6RJIDSRANVLEO| ««««&KKKK KKK KK KKK K K

UHFN 6KHHW ! + 8.+2 + BONQRZQ «««&&&«KK KKK KKK LK K KK

UHEN 6KHHW ! + BOQONQRZQ «««&&& KKK KKK KKK K KK LK KKK KKK
DEOHYV

7TDEOH 6XPPDU\ RI VXUYH\ HTXLSPHQW

7TDEOH 6RIWZDUH XVHG IRU JHRSK\VLFDO DVVHVVPHQW

7TDEOH &ULWHULD IRU DVVLJIQLQJ GDWD TXDOLW\ UDWLQJ

7TDEOH &ULWHULD GLVFULPLQDWLQJ UHOHYDQFH RI LGHQWLILHG IHDWX
7TDEOH &ULWHULD WR DVVHVV WKH DUFKDHRORJLFDO YDOXH RI PDULQH
7TDEOH 6KDOORZ VWUDWLJUDSK\ RI WKH VWXG\ DUHD

7TDEOH 9DOXH RI VHDEHG SUHKLVWRU\ KHULWDJH DVVHWYV

7TDEOH $QRPDOLHV RI DUFKDHRORJLFDO SRWHQWLDO ZLWKLQ WKH VW X(
7TDEOH 7\SHV Rl DQRPDO\ LGHQWLILHG

7TDEOH 5HFRUGHG /RVVHV = VXPPDU\ E\ GDWH

7TDEOH 6 XPPDU\ RI NH\ DUHDV RI PDULWLPH SRWHQWLDO

7TDEOH 6XPPDU\ RI NH\ DUHDV RI DYLDWLRQ SRWHQWLDO

7TDEOH 6HDVFDSH &¢KDUDFWHULVDWLRQ £+ FRDVWDO DUHD
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ODULQH 6FKHPH $SSHQGL] ODULQH $UFKDHRORJ\
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7TDEOH 6HDVFDSH &€KDUDFWHULVDWLRQ = VHD VXUIDFH
7TDEOH 6HDVFDSH &€KDUDFWHULVDWLRQ = ZDWHU FROXPQ
7TDEOH 6HDVFDSH &KDUDFWHULVDWLRQ = VHD IORRU
7TDEOH 6HDVFDSH &¢KDUDFWHULVDWLRQ = VXE VHD IORRU
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6FRWODQG (QJODQG *UHHQ /LQN (DVWHUQ /LQN (QYLURQPHQWDO $SSUDLVDO 5HSRUW
ODULQH 6FKHPH $SSHQGL] ODULQH $UFKDHRORJ\
7HFKQLFDO 5HSRUW

ODULQH $UFKDHRORJ\
,QWURGXFWLRQ

‘HVVH[ $UFKDHRORJ\ ZDV FRPPLVVLRQHG E\ $(&20 WR SUHSDUH D PDULQF
7HFKQLFDO 5HSRUW LQFOXGLQJ D KLJK OHYHO (QYLURQPHQWDO $SSUDLVD(
BFRWODQG (QJODQG *UHHQ /LQN 6(*/ (DVWHUQ /LQN (I ZKLFK H[W
‘DWHU 6SULQJV 0+:6 DW WKH ODQGIDOO RQ 7TKRUQWRQORFK %HDFK (DVW
WKH (QJOLVK ODQGIDOO DW 6HDKDP (QJODQG 7KLV 7HFKQLFDO 5HSRU
(QYLURQPHQWDO $SSUDLVDO 5HSRUW ($5 IRU WKH SURSRVHG 6(*/ SURMH]

7KLV WHFKQLFDO UHSRUW FRPSULVHV D PDULQH DUFKDHRORJLFDO EDVHOL
RQ DQ DUFKDHRORJLFDO DVVHVVPHQW RI JHRSK\VLFDO DQG JHRWHFKQLFDC
VXUYH\V WRJHWKHU ZLWK D UHYLHZ RI UHFRUGY KHOG E\ QDWLRQDO DQG C
UHODWLQJ WR WKH PDULQH DQG LOWHUWLGDO KLVWRULF HQYLURQPHQW
DVVHVVPHQW RI WKH YDOXH DQG VHQVLWLYLW\ RI DQ\ LGHQWLILHG PDULQH
WKH ODULQH 6FKHPH DQG DGGLWLRQDO NP EXIIHU DUHD NQRZQ DV WKH
DVVHVVPHQW RI WKH VHDVFDSH FKDUDFWHU ZLOO DOVR EH XQGHUWDNHQ

3URSRVHG 'HYHORSPHQW

7KH ODULQH 6FKHPH FRPSULVHY WKH PDULQH FRPSRQHQW RI WKH 6FRWODQ
(DVWHUQ /LQN (/ DQG H[WHQGV IURP OHDQ +LJK :DWHU 6SULQJV 0+:6 L
7KRUQWRQORFK EHDFK WR 0+:6 DW WKH (QJOLVK ODQGIDOO QHDU 6HDKDF
DQG 6FRWWLVK WHUULWRULDO ZDWHUV ZLWKLQ WKH QDXWLFDO PLOH 1
FRPSULVHY DQ LQVWDOODWLRQ FRUULGRU RI DSSUR[LPDWHO\ NP OHQJ\
ZKLFK FDEOHV ZLOO EH LQVWDOOHG KHUHLQDIWHU UHIHUUHG WR DV WKH
LQVWDOODWLRQ FRUULGRU H[WHQGV IURP NLORPHWUH SRLQW .3 DW L
ODQGIDOO LQ (QJODQG 6HH )LIXUH 7KH ODULQH 6FKHPH DFWLYLWLH
LQVWDOODWLRQ RSHUDWLRQ LQFOXGLQJ PDLQWHQDQFH DQG UHSDLU DQ
RI HDFK RI WKH ODULQH 6FKHPH SKDVHV FDQ EH IRXQG LQ 9ROXPH &KDSW

6FRSH RI 'RFEXPHQW

7KH SXUSRVH RI WKLV DVVHVVPHQW LV WR GHWHUPLQH DV IDU DV SRVYV
EHVSRNH VXUYH\ GDWD WKH QDWXUH H[WHQW DQG VLJQLILFDQFH RI \
DUFKDHRORJLFDO UHVRXUFH ZLWKLQ WKH ERXQGDU\ RI WKH ODULQH 6FKHP

$LPV

7KH VSHFLILF DLP RI WKLY PDULQH DUFKDHRORJLFDO 7THFKQLFDO 5HSRUW L)\
DUFKDHRORJLFDO EDVHOLQH ZLWKLQ WKH SURMHFW DUHD WR VXEVHTXHQYV
DSSuDLVDO DUH DV IROORZV

X WR SURYLGH GHWDLOV RI UHOHYDQW OHJLVODWLRQ QDWLRQDO DQG ORI
JXLGDQFH

X WR DVVHVV WKH JHRSK\VLFDO VXUYH\ GDWDVHWY SURYLGHG E\ )XUJR
SDODHRODQGVFDSH IHDWXUHV RI SRVVLEOH DUFKDHRORJLFDO SRWHQWL
SUHYLRXVO\ ORFDWHG PDULQH VLWHY RI DUFKDHRORJLFDO SRWHQWLDO
FKDUDFWHU DQG LGHQWLI\ ORFDWH DQG FKDUDFWHULVH KLWKHUWR XQ
SRWHQWLDO

x WR FRPSDUH WKH JHRSK\WLFDO LOQOWHUSUHWDWLRQ ZLWK GHVN EDVHG D\
DUFKDHRORJLFDO VLWHY DQG SUHYLRXV LQYHVWLIJDWLRQV LQ WKH YLFL(
NQRZQ DQG SRWHQWLDO PDULQH DUFKDHRORJLFDO UHVRXUFH

Xx WR VXPPDULVH WKH +LVWRULF 6HDVFDSH &KDUDFWHU IRU WKH DUHD WKI

x WR DVVHVV WKH VLJQLILFDQFH Rl WKH NQRZQ DQG SRWHQWLDO PDULQH
ZHLJKWHG FRQVLGHUDWLRQ RI WKHLU YDOXHG FRPSRQHQWV DQG
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ODULQH 6FKHPH $SSHQGL] ODULQH $UFKDHRORJ\
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X WR UHFRPPHQG PLWLJDWLRQ PHDVXUHV IRU DQ\ SRWHQWLDO DUFKDHROTF
QHZO\ LGHQWLILHG ZLWKLQ WKH SURMHFW DUHD LQFOXGLQJ WKH DGGLW
=RQHV ZKHUH QHFHVVDU\ ZLWKLQ WKH SURMHFW DUHD

&RS\ULJIKW

7KLV UHSRUW PD\ FRQWDLQ PDWHULDO WKDW LV QRQ :HVVH[ $UFKDHRORJ
%ULWLVK *HRORJLFDO 6XUYH\ %*6 &URZQ &RS\ULJKW RU WKH LQWHOOH
‘HVVH[ $UFKDHRORJ\ DUH DEOH WR SURYLGH IRU OLPLWHG UHSURGXFWLRQ
OLFHQFH EXW IRU ZKLFK FRS\ULJKW LWVHOI LV QRQ WUDQVIHUDEOH E\ :HV
E\ WKH FRQGLWLRQV RI WKH &RS\ULJKW 'HVLJQV DQG 3DWHQWYV $FW ZL
HOHFWURQLF GLVVHPLQDWLRQ RI WKH UHSRUW

/IHILVODWLYH &RQWH[W

7KH ODULQH 6FKHPH IDOOV ZLWKLQ GLITHUHQW QDWLRQDO MXULVGLFWLRQV
JXLGDQFH DQG LV XQGHU WKH UHVSRQVLELOLW\ RI GLITHUHQW FXUDWRU'
VHFWLRQ SURYLGHV D VXPPDU\ RI WKH QDWLRQDO UHJLRQDO DQG ORFDO

JRYHUQV WKH WUHDWPHQW RI WKH PDULQH KLVWRULF HQYLURQPHQW LQ W

6FRWODQG

+LVWRULF (QYLURQPHQW 6FRWODQG +(6 LV UHVSRQVLEOH IRU WKH DUFKI
7JHUULWRULDO :DWHUV XS WR 10 7KH ODULQH 6FRWODQG /LFHQFLQJ :
UHVSRQVLEOH IRU OLFHQFLQJ UHJXODWLQJ DQG SODQQLQJ PDULQH DFWL"
XS WR 10

7KH IROORZLQJ UHOHYDQW OHJLVODWLRQ DSSOLHV ZLWKLQ ODULQH 6FRWO
x ODULQH B6FRWODQG $FW

x 3URWHFWLRQ RI :UHFNV $FW 3:$ 6HFWLRQ 7ZR

X $QFLHQW ORQXPHQWYV DQG $UFKDHRORJLFDO $UHDV $FW $0%$ D\
X 3URWHFWLRQ RI OLOLWDU\ 5HPDLQV $FW 305$% DQG

x OHUFKDQW 6KLSSLQJ $FW 06%

7KH ODULQH 6FRWODQG $FW LV WKH SULPDU\ OHJLVODWLRQ UHOHYDQW
7JHUULWRULDO :DWHUV 7KH ODULQH 6FRWODQG $FW SURYLGHV D IU

GHYHORSPHQW LQ 6FRWWLVK ZDWHUV LPSOHPHQWLQJ PDULQH SODQQ
HQIRUFHPHQW W LV WKH UHVSRQVLELOLW\ RI WKH 6FRWWLVK OLQLVWHUYV
HOKDQFH WKH PDULQH ELRGLYHUVLW\ DQG WKH SUHVHUYDWLRQ RI PDULQH

ODULQH KLVWRULF DVVHWV PD\ DOVR EH GHVLIJQDWHG XQGHU WKH ODULQH

WKH $0%$$% 3DUW ,, OLOLWDU\ ZUHFNV DQG DLUFUDIW UHPDLQV PD\ EH ¢
2ZQHUVKLS RI DQ\ ZUHFN UHPDLQV LV GHWHUPLQHG LQ DFFRUGDQFH ZLWK
(QJODQG

+LVWRULF (QJODQG +( LV UHVSRQVLEOH IRU WKH DUFKDHRORJLFDO UHVRX
XS WR WKH 10 OLPLW 7KH ODULQH ODQDJHPHQW 2UJDQLVDWLRQ 002
UHJXODWLQJ DQG SODQQLQJ PDULQH DFWLYLWLHYV LQ (QJOLVK 7THUULWRUL
D VXVWDLQDEOH ZD\

'LWKLQ (QJOLVK 7THUULWRULDO :DWHUV WKH IROORZLQJ UHOHYDQW OHJLVO

x ODULQH DQG &RDVWDO $FFHVV $FW 0&$$
x 3URWHFWLRQ RI :UHFNV $FW 3:$ BHFWLRQV 2QH DQG 7ZR
X $QFLHQW ORQXPHQWYV DQG $UFKDHRORJLFDO $UHDV $FW $0%$ D\

x 3URWHFWLRQ RI OLOLWDU\ 5HPDLQV $FW 305% DQG
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X OHUFKDQW 6KLSSLQJ $FW 06%

7TKH 0&%$%$ LV WKH SULPDU\ OHJLVODWLRQ UHOHYDQW WR PDULQH GHYF
:DWHUYV

ODULQH KLVWRULF DVVHWYV PD\ DOVR EH GHVLJQDWHG XQGHU WKH 3:% DC
DQG DLUFUDIW UHPDLQV PD\ EH SURWHFWHG XQGHU WKH 305% 2ZQHU
GHWHUPLQHG LQ DFFRUGDQFH ZLWK WKH 06%

 QWHUQDWLRQDO &RQYHQWLRQV

7KH 8QLWHG 1DWLRQV (GXFDWLRQDO 6FLHQWLILF DQG &XOWXUDO 2UJDQL
3URWHFWLRQ Rl WKH 8QGHUZDWHU &XOWXUDO +HULWDJH ZDV FRQFOXGHG |
WR FRGLI\ WKH ODZ LQWHUQDWLRQDOO\ ZLWK UHJDUGY WR XQGHUZDWHU F:
&RQYHQWLRQ EXW KDV VWDWHG WKDW LW KDV DGRSWHG WKH $QQH[ RI WKt
Rl DUFKDHRORJLFDO LQYHVWLJDWLRQV DV EHVW SUDFWLFH IRU DUFKDHR(
WKH &RQYHQWLRQ HQWHUHG LQWR IRUFH RQ -DQXDU\ KDYLQJ EHHQ °
VWDWHV ,W KDV VLQFH EHHQ UDWLILHG RU DFFHSWHG E\ DQ DGGLWLRQDO

SROLF\

7KH 8. ODULQH 3ROLF\ 6WDWHPHQW 036 036 ZDV DGRSWHG LQ E\ L
ODUFK DV SDUW RI D QHZ VI\VWHP RI PDULQH SODQQLQJ EHLQJ LQWURGX
IRU (QYLURQPHQW )RRG DQG 5XUDO $IIDLUV 'HIUD 'HIUD 7TKH VWDW/
DQG VXSSRUW WKH IRUPXODWLRQ RI ODULQH 30DQV HQVXULQJ WKDW PDUL
ZD\ LQ OLQH ZLWK KLJK OHYHO PDULQH REMHFWLYHYV

6FRWODQG

7KH ODULQH 6FRWODQG $FW LV WKH SULPDU\ OHJLVODWLRQ UHOHYDQ\
6FRWWLVK 7HUULWRULDO :DWHUV 8QGHU WKLV OHJLVODWLRQ G6FRWWLVK
ODULQH 6FRWODQG 7KH 1DWLRQDO ODULQH 30DQ VHWV RXW D VL(

GHYHORSPHQW ZLWKLQ 6FRWODQGYV PDULQH DUHD *HQHUDO 3ROLF\ IR
SGHYHORSPHQW DQG XVH RI WKH PDULQH HQYLURQPHQW VKRXOG SURWHF
KHULWDJH DVVHWYV LQ D PDQQHU SURSRNWG FOMDARHQW W HVK WKW \WLHTXLL UFHP G
GHYHORSPHQW SURSRV®®V PDRVERA@YRGWKH VLIQLILFDQFH RI NQRZQ KHUL
SRWHQWLDO IRU QHZ GLYBRSRYDKY WRRXWIG/EHPRQVWUDWH KRZ DQ\ DGYH!
DYRLGHG RU LI QRW SRVVLEOH PLQLPLVHG DQG PLWLJDWHG

7TKH 6FRWWLVK ODULQH 5HJLRQV 2UGHU LGHQWLILHYV 6FRWWLVK ODU|
UHJLRQDO PDULQH SODQQLQJ DQG HVWDEOLVKHVY WKHLU ERXQGDULHV 7KH
WKH )RUWK DQG 7D\ UHJLRQ 1R UHJLRQDO )RUWK DQG 7D\ PDULQH SODQ KL

(QJODQG

7KH SULPDU\ SODQQLQJ IUDPHZRUN UHOHYDQW WR WKH ODULQH 6FKHPH L¢

3ROLF\ )JUDPHZRUN 133) SXEOLVKHG LQ ODUFK DQG UHSODFLQJ SUHYLR
LQ (QJODQG 'HSDUWPHQW IRU &RPPXQLWLHV DQG /RFDO *RYHUQPHQW "¢

UHYLVHG LQ )HEUXDU\ $V ZLWK WKH ODULQH 3ROLF\ FRQWHPHIOW D FRL

KHULWDJH DVVHWY LQ D PDQQHU DSSURSULDWH WR WKHLU VLJQLILFDQFH
FRQWULEXWLRQ WR WKH TXDOLW\ RI OLIH RI WKLV DQG IXWXUH JHQHUDWLF

8QGHU WKH 0&%$$ (QJODQG ZDV GLYLGHG LQWR PDULQH SODQQLQJ UHJLI
UHVSRQVLEOH IRU SUHSDULQJ D ODULQH 30DQ IRU WKDW DUHD 7KH 036 VI
ODULQH 30DQV DQG PDNLQJ GHFLVLRQV DIIHFWLQJ WKH PDULQH HQYLURQP!
30DQV PXVW HQVXUH D VXVWDLQDEOH PDULQH HQYLURQPHQW WKDW ZLOO
PXVW DOVR EH LQ DFFRUGDQFH ZLWK RWKHU 8. QDWLRQDO SROLF\ LQFC
JUDPHZRUN '&/*
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7HFKQLFDO 5HSRUW

7KH 002 KDYH GLYLGHG WKH LQVKRUH DQG RIIVKRUH ZDWHUYV DURXQG (QJC
PDULQH SODQV DUH WR EH SURGXFHG 7KH ODULQH 6FKHPH LV ZLWKLQ WKH
2IIVKRUH ODULQH 30DQ $UHD +0 *RYHUQPHQW

7KH 1RUWK (DVW ,QVKRUH DQG 1RUWK (DVW 2IIVKRUH ODULQH 30DQV ZDV S.
1( +(5

33URSRVDOV WKDW GHPRQVWUDWH WKH\ ZLOO FRQVHUYH DQG HQKDQ
KHULWDJH DVVHWYVY ZLOO EH VXSSRUWHG :KHUH SURSRVDOV PD\ FDX\
VLIQLILFDQFH RI KHULWDJH DVVHWY SURSRQHQWYV PXVW GHPRQVWU]
RI SUHIHUHQFH

D DYRLG

E PLQLPLVH

F PLWLJDWH

DQ\ KDUP WR WKH VLIJQLILFDQFH RI KHULWDJH DVVHWYV

,/ LW LV QRW SRVVLEOH WR PLWLIJDWH WKHQ SXEOLF EHQHILWYV IRU
PXVW RXWZHLJK WKH KDUP WR WKH VLJQLILFDQFH RI KHULWDJH DVVH

*XLGDQFH

7TKHUH LV QR VSHFLILF JXLGDQFH IRU RIIVKRUH FDEOH SURMHFWY WKHUHI
FXUUHQW EHVW SUDFWLFH 7KH DSSUDLVDO KDV EHHQ FRPSOHWHG LQ OLQF
LQGXVWU\ VSHFLILF VWDQGDUGY DQG JXLGDQFH DV UHOHYDQW WR FDEOH

X 6WDQGDUG DQG *XLGDQFH IRU $UFKDHRORJLFDO $GYLFH E\ +LVWRULF (Q
XSGDWHG

X &RGH RI &RQGXFW &,I1$ SHYLVHG

X OLOLWDU\ $LUFUDIW &UDVK 6LWHV + $UFKDHRORJLFDO *XLGDQFH RQ WKH
ODQDJHPHQW (QJOLVK +HULWDJH QRZ +LVWRULF (QJODQG

X 0DQDJLQJ 6LJQLILFDQFH LQ 'HFLVLRQ 7DNLQJ LQ WKH +LVWRULF (QYLURC
+LVWRULF (QJODQG D

x ODQDJHPHQW RI 5HVHDUFK 3URMHFWY LQ WKH +LVWRULF (QYLURQPHQW
*XLGH (QJOLVK +HULWDJH QRZ +LVWRULF (QJODQG E

X 3UHVHUYLQJ $UFKDHRORJLFDO 5HPDLQV 'HFLVLRQ 7DNLQJ IRU 6LWHV XQ
+HULWDJH QRZ +LVWRULF (QJODQG

X '"HSRVLW ORGHOOLQJ DQG $UFKDHRORJ\ *XLGDQFH IRU ODSSLQJ %XULHG
6ZLQGRQ +LVWRULF (QJODQG

x &RGH RI 3BUDFWLFH IRU 6HDEHG '"HYHORSPHQW -RLQW 1DXWLFDO $UFKDH
-1$3&

x $QQH[H WR WKH 3URWRFRO *XLGDQFH RQ WKH 8VH RI WKH 3URWRFRO IRU
, QWHUHVW LQ 5HODWLRQ WR $LUFUDIW &UDVK 6LWHYV DW 6HD :HVVH[ $UF

X 2XU 6HDV $ VKDUHG UHVRXUFH +LJK OHYHO PDULQH REMHFWLYHV '()5¢%

X 2IIVKRUH *HRWHFKQLFDO ,QYHVWLJDWLRQV DQG +LVWRULF (QYLURQPHQV
SHQHZDEOH (QHUJ\ BHFWRU &2:5,(

X &2:5,( +LVWRULF (QYLURQPHQW *XLGDQFH IRU WKH 2IIVKRUH 5HQHZDEOH
$UFKDHRORJ\

X 6KLSV DQG %RDWV 3UHKLVWRU\ WR 3UHVHQW 'HVLJQDWLRQ 6HOHFWLR
+LVWRULF (QJODQG
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ODULQH 6FKHPH $SSHQGL] ODULQH $UFKDHRORJ\
7HFKQLFDO 5HSRUW

X 6WDQGDUG DQG *XLGDQFH IRU +LVWRULF (QYLURQPHQW 'HVN EDVHG $VV
HGLWLRQ

x ODULQH *HRSK\VLFV 'DWD $FTXLVLWLRQ 3URFHVVLQJ DQG ,QWHUSUHWDYV
+HULWDJH QRZ +LVWRULF (QJODQG

X *HRDUFKDHRORJ\ 8VLQJ (DUWK 6FLHQFHV WR 8QGHUVWDQG WKH $UFKDH
+HULWDJH QRZ +LVWRULF (QJODQG F

X $UFKDHRORJLFDO :ULWWHQ 6FKHPHV Rl ,QYHVWLJDWLRQ IRU 2IIVKRUH :L
(VWDWH

x 3URWRFRO IRU $UFKDHRORJLFDO 'LVFRYHULHV 2IIVKRUH 5HQHZDEOHV 31
(VWDWH DQG

X &RPPHUFLDO 5HQHZDEOH (QHUJ\ '"HYHORSPHQW DQG WKH +LVWRULF (QYL

OHWKRGRORJ\

6WXG\ $UHD

7KH DUHD DSSUDLVHG LQ WKLV UHSRUW LV GHILQHG E\ WKH H[WHQW RI W
&OLHQW ZKLFK LV ORFDWHG ZLWKLQ 8. PDULQH DUHD 7KLV FRQVLVWYVY RI D

JRU WKH SXUSRVHV RI WKLY DSSUDLVDO WKH ODULQH 6FKHPH KDV EHHQ VX

X 6FRWWLVK 7THUULWRHJWHDR GDWBUVRP .3 WR .3
X (QJOLVK 7HUULW RUH D/OH:@GULHUVIURP .3 WR .3

7KH JHRSK\VLFDO VWXG\ DUHD LV ORFDWHG ZLWKLQ WKH ERXQGDU\ Rl WK
7KH JHRSK\VLFDO VWXG\ DUHD IRU WKLV UHSRUW LV GHILQHG DV W
666 GDWDVHW UXQQLQJ IURP WKH BFRWWLVK ODQGIDOO DW 7KRUQWRQ
BHDKDP 7KH JHRSK\VLFDO VWXG\ DUHD LV HGSRLRIL PDRV BSOS URI[RPILVEHG
ZLGH LQ VRPH SDUWV RI WKH QHDUVKRUH VHFWLRQ )XJUR D DV LOOX\
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6FRWODQG (QJODQG *UHHQ /LQN  (DVWHUQ /LQN (QYLURQPHQWDO $SSUDLVDO 5HSRUW
ODULQH 6FKHPH $SSHQGL] ODULQH $UFKDHRORJ\
7HFKQLFDO 5HSRUW

6HDUFK $UHD

$Q $UFKDHRORJLFDO 6WXG\ $UHD $6%$ FRQVLVWLQJ RI DQ DGGLWLRQDO
RI WKH PDULQH FDEOH URXWH ZDV XVHG DV WKH VHDUFK DUHD IRU REWD
GDWDEDVHV 7KLV $6$ DOORZV IRU D JUHDWHU XQGHUVWDQGLQJ RI WK
HQYLURQPHQW ZLWK WKH GXDO SXUSRVH RI HQDEOLQJ DQ\ DUFKDHRORJ
UHFRJQLVHG DQG WR DOORZ DQ\ PDULQH DUFKDHRORJ\ DQG FXOWXUDO
UHSUHVHQWHG LQ D EURDGHU DUFKDHRORJLFDO FRQWH[W

$UFKDHRORJLFDO 'HVN %DVHG $SSUDLVDO

.H\ 7TKHPHV

7KH PHWKRGRORJ\ ZLWKLQ WKLV ($5 IROORZV WKH EHVW SUDFWLFH SURI
&KDUWHUHG ,QVWLWXWH IRIWNFEDHB ORIJGVWUYGD®AH IRU +LVWRULF (QYLL
%DVHG $VVHW,PHQW UHYLVHG HGLWLRQ

7KH PDULQH WKHPHVY UHOHYDQW WR PDULQH DUFKDHRORJLFDO EDVHOLQH I

X VHDEHG SUHKLVWRU\ IRU H[DPSOH SDODHRFKDQQHOV DQG RWKHU IHDW
VHGLPHQW DQG GHULYHG 3DODHROLWKLF DUWHIDFWY HJ KDQGD[HV

X VHDEHG IHDWXUHV LQFOXGLQJ PDULWLPH VLWHV VXFK DV VKLSZUHFNYV
FDUJR REVWUXFWLRQV DQG ILVKHUPHQYV IDVWHQHUY DQG DYLDWLRQ V|
DVVRFLDWHG GHEULV

X LQWHUWLGDO KHULWDJH DVVHWY DQG
x KLVWRULF VHDVFDSH FKDUDFWHU

'‘DWD 6RXUFHYV

%DVHOLQH FRQGLWLRQV KDYH EHHQ HVWDEOLVKHG E\ XQGHUWDNLQJ D GH
DQG WKURXJK FRQVXOWDWLRQ ZLWK UHOHYDQW RUJDQLVDWLRQV 7KH GD
GHVFULSWLRQ DQG DSSUDLVDO LQFOXGH

X 8QLWHG .LQJGRP +\GURJUDSKLF 2IILFH 8.+2 GDWD IRU FKDUWHG ZUHFN\

x 1DWLRQDO 5HFRUG RI WKH +LVWRULF (QYLURQPHQW 15+( PDLQWDLQHG
WHUUHVWULDO DQG PDULQH DUFKDHRORJLFDO VLWHV ILQG VSRWYV DQG I

x 1DWLRQDO +HULWDJH /LVW IRU (QJODQG PDLQWDLQHG E\ +( FRPSULVLQJ
DVVHWYV LQFOXGLQJ VLWHYVY SURWHFWHG XQGHU WKH 305% DQG WKH 3:

x &DQPRUH +LVWRULF (QYLURQPHQW 5HFRUGV +(5 PDLQWDLQHG E\ +(6 FF
UHFRUGHG WHUUHVWULDO DQG PDULQH DUFKDHRORJLFDO VLWHV ILQG V

X (DVW /IRWKLDQ DQG 6FRWWLVK %YRUGHUV &RXQW\ &RXQFLO +(5 FRPSULVL
WHUUHVWULDO DQG PDULQH DUFKDHRORJLFDO VLWHV ILQG VSRWYV DQG I
DQG RIIVKRUH

Xx 'XUKDP DQG 7\QH DQG :HDU &RXQW\ &RXQFLO +(5 FRPSULVLQJ D GDWDED
WHUUHVWULDO DQG PDULQH DUFKDHRORJLFDO VLWHV ILQG VSRWV DQG I
DQG RIIVKRUH

X +LVWRULF 6HDVFDSH &KDUDFWHULVDWLRQ +6& IRU WKH 1RUWK (DVW 5D
1(5&=% FDUULHG RXW E\ $UFKDHRORJLFDO 5HVHDUFK 6HUYLFHV LQ L
WKH 8QLYHUVLW\ RI 1HZFDVWOH LQ

X UHOHYDQW PDSSLQJ LQFOXGLQJ $GPLUDOW\ &KDUWV %ULWLVK *HRORJLI
DQG KLVWRULF PDSV DQG

x UHOHYDQW GRFXPHQWDU\ VRXUFHY DQG JUH\ OLWHUDWXUH KHOG E\ :HV\
DYDLODEOH WKURXJK WKH $UFKDHRORJ\ 'DWD 6HUYLFH DQG RWKHU ZHEYV
MSHIHUHQFHVY
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6FRWODQG (QJODQG *UHHQ /LQN  (DVWHUQ /LQN (QYLURQPHQWDO $SSUDLVDO 5HSRUW
ODULQH 6FKHPH $SSHQGL] ODULQH $UFKDHRORJ\
7HFKQLFDO 5HSRUW

'‘DWD 6WUXFWXUH

7KLV UHSRUW LV VXSSRUWHG E\ D *HRJUDSKLF ,QIRUPDWLRQ 6\VWHP *,6 X
WKH SRVLWLRQDO LQIRUPDWLRQ RI WKH YDULRXV GDWD VRXUFHV OLVWHG
DQDO\WHG 7KH GDWD ZHUH VXEVHTXHQWO\ FRPSLOHG LQWR JDJHWWHHUV R
ZLWKLQ WKH VWXG\ DUHD 7KHVH ZHUH XVHG WR LQIRUP WKH DVVHVVPHQW |
LQ 6HFWLRQ

'LWKLQ WKLY bssubLvDO WKH JDJHWWHHU LV FRPSLOHG DQG SUHVHQWHG
=RQH 1RUWK SURMHFWHG IURP D (XURSHDQ 7THUUHVWULDO 5HIHUHQFH 6\\

,QIRUPDWLRQ UHODWLQJ WR WKH PDULQH DUFKDHRORJ\ DQG FXOWXUDO KH
RU SRVLWLRQDO LQIRUPDWLRQ ZDV DOVR XVHG WR LQIRUP WKH PDULQH DI
UHOHYDQW

&KURQRORJ\

$UFKDHRORJLFDO PDWHULDO LV JHQHUDOO\ VWXGLHG ZLWKLQ D IUDPHZRL
DFWLYLWLHY DQG FXOWXUDO FKDQJHV WDNLQJ SODFH RYHU WLPH $00 GDW
(UD %3 %HIRUH 3UHVHQW RU $' $QQR 'RPLQL ZLWKLQ WKH WH[W %&( L
FKURQRORJ\ WKDW FDQ EH FRQVLGHUHG HTXLYDOHQW WR FDOHQGDU \HDU\
ROGHU WKDQ FLUFD \HDUV DJR

$ OLVW RI WKH PDLQ DUFKDHRORJLFDO SHULRGV RI WKH %ULWLVK ,VOHV 1
EURDGO\ GHILQHG GDWHYVY 7KHVH DUH SUHVHQWHG LQ $SSHQGL]J[ $

6HDEHG 3UHKLVWRU\

7KH EDVHOLQH VXPPDU\ IRU VHDEHG SUHKLVWRU\ ZDV EDVHG RQ D UHYLHZ
VHGLPHQWY VROLG JHRORJ\ DQG EDWK\PHWU\ IURP SXEOLVKHG %*6 VRXL
VXSSRUWHG E\ WKH H[DPLQDWLRQ RI PRGHOV RI SDVW VHD OHYHO SDODHR
ODQGVFDSHYV

7KH JHRSK\VLFDO GDWD REWDLQHG ZHUH UHYLHZHG WR LGHQWLI\ GHSRV
LQWHUHVW DQG ZHUH FRPSLOHG WR IRUP D JDJHWWHHU DV SDUW RI WKH VH
ZHUH HDFK JLYHQ D XQLTXH LGHQWLILHU EHJLQQLQJ ZLWK FRQWLQXLQ.
ZHUH DGGHG WR WKH ODULQH 6FKHPH *,6

ODULWLPH DQG $YLDWLRQ $UFKDHRORJ\

7KH VRXUFHV RI GDWD IRU PDULWLPH DQG DYLDWLRQ UHVRXUFH OLVW*F
VXPPDULVHG LQ RUGHU WR GHYHORS D EDVHOLQH RI PDULQH FXOWXUDO
SRWHQWLDO IRU HQFRXQWHULQJ XQNQRZQ VKLSZUHFN DQG DLUFUDIW FUDV
6RXUFHV Rl GDWD UHOHYDQW WR PDULWLPH DQG DYLDWLRQ DUFKDHRORJ\
ORFDO +(5V

7KH GDWD REWDLQHG ZHUH UHYLHZHG DQG WKRVH ORFDWHG ZLWKLQ WKH V
WR IRUP D JDJHWWHHU DV SDUW Rl WKH NQRZQ PDULWLPH DQG DYLDWLRQ E
D XQLTXH LGHQWLILHU EHJLQQLQJ ZLWK FRQWLQXLQJ VHTXHQWLDOO\
ODULQH 6FKHPH *,6

JRU WKH SXUSRVH RI WKLY DSSUDLVDO UHFRUGV ZLWK GXSOLFDWH SRVLWL
DQG WKHLU FR RUGLQDWHYV DUH WDNHQ IURP WKH 8.+2 GDWDVHW DV Wtk
K\GURJUDSKLF VXUYH\ GDWD SUHVHQWHG LQ :RUOG *HRGHWLF 6\VWHP :*6

ZHUH SURMHFWHG IURP :*6 LQWR 870 1 HDVWLQJV DQG QRUWKLQJV XVLQJ
YHUVLRQ )XUWKHUPRUH WKH 15+( DQG +(5 GDWDVHWYV DUH SULPDULO\ WHU
IDWLRQDO *ULG %1* DQG DUH FRQVLGHUHG WR EH OHVV DFFXUDWH RIIVKEF

7KH UHVHDUFK IRU PDULWLPH DQG DYLDWLRQ UHVRXUFH ZDV WKHQ FRPELC
RI JHRSK\VLFDO VXUYH\ GDWD 7KHVH UHFRUGY ZHUH HDFK JLYHQ D XQLT>
FRQWLQXLQJ VHTXHQWLDOO\ $SSHQGL[ ' ZHUH DGGHG WR WKH ODULQH
SUHVHQWHG LQ (756 870 1

0D\



6FRWODQG (QJODQG *UHHQ /LQN  (DVWHUQ /LQN (QYLURQPHQWDO $SSUDLVDO 5HSRUW
ODULQH 6FKHPH $SSHQGL] ODULQH $UFKDHRORJ\
7HFKQLFDO 5HSRUW

'DWD UHODWLQJ WR 5HFRUGHG /RVVHVY ZHUH DOVR H[WUDFWHG IURP WKH 1
5HFRUGHG /RVVHV DUH UHFRUGV IRU VKLSVY RU DLUFUDIW WKDW DUH NQRZC
EXW IRU ZKLFK WKH H[DFW ORFDWLRQV DUH QRW NQRZQ 5HFRUGHG /RVYV
ODULWLPH 1DPHG /RFDWLRQV E\ WKH 15+( DQG WKH SRVLWLRQDO GDWD R
VHUYHV RQO\ WR SURYLGH DQ LQGLFDWLRQ RI WKH W\SHV RI YHVVHOV W
ZUHFNLQJ LOQOFLGHQWY WKDW DUH NQRZQ WR KDYH RFFXUUHG LQ WKH JHQH
YHVVHOV DQG DLUFUDIW DUH H[SHFWHG WR H[LVW VRPHZKHUH RQ WKH VH
VXFK WKH\ VLIJQLI\ WKH SRWHQWLDO PDULWLPH DQG DYLDWLRQ UHVRXUFH

‘"HWDLOV UHJDUGLQJ PDULWLPH 5HFRUGHG /RVVHV ZKRVH 1DPHG /RFDWLRC
ODULQH 6FKHPH DUH SUHVHQWHG LQ D JDJHWWHHU IRUPDW $SSHQGL[ ( 7
RULJLQDO LGHQWLILFDWLRQ DVVLJQHG E\ WKH 8.+2 15+( &DQPRUH RU +(5
:KHUH UHFRUGY DUH GXSOLFDWHG EHWZHHQ GDWDVHWY DOO FRUUHVSRQG
LQFOXGHG EXW DUH UHIHUUHG WR LQ WKH WH[W E\ WKH 15+( ORQXPHQW ,' L
LQFOXGH SRVLWLRQDO GDWD GXH WR WKH LQDFFXUDFLHVY WKHUHLQ

7KH EDVHOLQH DSSUDLVDO RI PDULWLPH DQG DYLDWLRQ DUFKDHRORJ\ ZDV
UHOHYDQW SULPDU\ DQG VHFRQGDU\ VRXUFH PDWHULDO WR SURYLGH DQ L
DYLDWLRQ DFWLYLW\ DFURVV WKH UHJLRQ $V ZHOO DV VXPPDULVLQJ WKI
EDVHOLQH DSSUDLVDO XQGHUOLQHV WKH SRWHQWLDO IRU HQFRXQWHULQJ
ZLWKLQ WKH ODULQH 6FKHPH (QJOLVK +HULWDJH QRZ +LVWRULF (QJODQ

, QWHUWLGDO $UFKDHRORJ\

6LQFH WKH DSSUDLVDO RI WKH RQVKRUH DUFKDHRORJLFDO HOHPHQWYV RI W
RQO\ WKHUH LV QR RYHUODS EHWZHHQ WKH RQVKRUH DVVHVVPHQWY DQG
DUHD

'‘DWD IURP WKH 15+( &DQPRUH DQG +(5 LV SURYLGHG LQ WZR VSDWLDO IR/
SRLQWYV DQG SRO\JURQV EHORZ WKH 0+:6 PDUN WKDW LQWHUVHFW WKH VW XC(
DVVHVVPHQW KRZHYHU LW VKRXOG EH QRWHG WKDW FR RUGLQDWHYV JL)
FHQWURLG JHQHUDWHG XVLQJ $UF*,6 ZKLFK PD\ OLH RXWVLGH WKH VYV

$VVHVVPHQW RI +LVWRULF 6HDVFDSH &KDUDFWHU +6

,Q DFFRUGDQFH ZLWK WKH (XURSHDQ /DQGVFDSH &RQYHRWURQ P®DQGVFD
SHUFHLYHG E\ SHRSOH ZKRVH FKDUDFWHU LV WKH UHVXOW RI WKH DFWLRQ
IDFWRERXQFLO RI (XURSH 7KH WHUP WVHDVFDSHY FDQ EH GHILQHG DV
KDW® DUHD RI VHD FRDVWOLQH DQG ODQG DV SHUFHLYHG E\ SHRSOH Z
DFWLRQV DQG LQWHUDFWLRQV Rl ODQG DQG VHIELB\ QDWXUDO DQG RU KX

6HDVFDSH DVVHVVPHQW UHIOHFWV WKH KROLVWLF DSSURDFK WR ODQG\
&RQYHQWLRQ H[WHQGLQJ LW WR WKH VHD 6HDVFDSH &KDUDFWHU $UHDV
PDULQH HQYLURQPHQWY DQG FRYHU WKH RIIVKRUH HQYLURQPHQW WR V
DVVHVVPHQW LV WKH LGHQWLILFDWLRQ DQG LQWHUSUHWDWLRQ RI WKH KL
DQG PDULQH HQYLURQPHQW 1DWXUDO (QJODQG S 7KLV LV GRQH

KLVWRULF FXOWXUDO LQIOXHQFHV ZKLFK GHILQH SUHVHQW VHDVFDSH SHU
DUHDV DQG FRVWDO ODQG

7KH EDVHOLQH VXPPDU\ IRU FKDUDFWHU RI WKH KLVWRULF VHDVFDSH ZLWK
WKH UHVXOWVY RI WKH 6HDVFDSH &KDUDFWHU $VVHVVPHQW IRU WKH 1RUWK
ODULQH 30DQ DUHDV 002 7KH +6& LQFOXGH $UF*,6 VKDSHILOHV RI WKF
LQFOXGLQJ D UHJLRQDO DQG QDWLRQDO DVVHVVPHQW Rl WKH KLVWRULF V|

1R UDSLG FRDVWDO ]JRQH DSSUDLVDO QRU KLVWRULF VHDVFDSH FKDUDFW&F
6FRWWLVK ODQGIDOO LQ (DVW /RWKLDQ DV QR GDWD LV FXUUHQWO\ DYDL
6FRWODQG +RZHYHU WKH VHDVFDSH FKDUDFWHU ZLWKLQ WKH 6FRWWLVE
FKDUDFWHULVWLFV WR WKDW GHVFULEHG ZLWKLQ (QJOLVK ZDWHUV VHH 6}

0D\



6FRWODQG (QJODQG *UHHQ /LQN  (DVWHUQ /LQN (QYLURQPHQWDO $SSUDLVDO 5HSRUW
ODULQH 6FKHPH $SSHQGL] ODULQH $UFKDHRORJ\
7HFKQLFDO 5HSRUW

*HRSK\VLFDO $SSUDLVDO OHWKRGRORJ\

‘HVVH[ $UFKDHRORJ\ ZDV FRPPLVVLRQHG WR XQGHUWDNH DQ DUFKDHRORJL
FRYHULQJ WKH PDULQH LQVWDOODWLRQ FRUULGRU 7KLV FRQVLVWHG RI [
FRPSULVLQJ VXE ERWWRP SURILOHU 6%3 VLGH VFDQ VRQDU 666 PDJQFL
HFKRVRXQGHU 0%(6 GDWD VHWYVY DFTXLUHG E\ )XJUR *% 1RUWK ODULQH (

'DWD 6RXUFHYV
$ QXPEHU RI GDWD VRXUFHV ZHUH FRQVXOWHG GXULQJ WKLV DSSUDLVDO L

x

*HRSK\VLFDO VXUYH\ GDWDVHWY DFTXLUHG E\ )XJUR FRPSULVLQJ 6%3 66
X SHFRUGHG ZUHFN DQG REVWUXFWLRQ GDWD DFTXLUHG YLD WKH 8QLWHG

8.+2
X 5HOHYDQW EDFNJURXQG PDSSLQJ IURP WKH DUHD %ULWLVK *HRORJLFDO
X &0OLHQW VXSSOLHG VXUYH\ UHSRUWV )XJUR D )XJUR E )XUJR
*HRSK\VLFDO 'DWD = 7THFKQLFDO 6SHFLILFDWLRQV
7KH JHRSK\VLFDO GDWD ZHUH DFTXLUHG EHWZHHQ 2FWREHU DQG -

GDWD ZHUH DFTXLUHG) RQUER B QQMKE&HMKH QHDUVKRUH JHRSK\VLFDO GDWD Z
ROQERDUGKMWKRHIDORNKHLIHRSK\VLFDO GDWD ZHUH DFTXLUHG XVLQJ WRZHG DQ

LQ ZDWHU GHSWKV RI P ,Q ZDWHU GHSWKV ! P GDWD ZHUH DOVR DF
XQGHUZDWHU YHKLFOH $89 )XJUR D )XJUR E )XUWKHU GHWDLOV
7DEOH
7DEOH 6XPPDU\ RI VXUYH\ HTXLSPHQW
6XUYH\6XUYH\ 9HVVHO'DWD 7\SH (TXLSPHQW 'DWD )RUPDW
FRPSD(
)XJUR 69 (FKR 6XUYH\R®®, (GJHWHFK ': | VRIKLUS
$8¢
0% (6 .RQJVEHUJ 6LPU\DG
(0
666 (GJHWHFK GHHSWDWHU IX0O0
VSHFWUXP FKLUS
N+] P UDQJH
3RVLWLRQLQJ +RQH\ZHIO® ,08
+* *36
09)XJUR 9HQWXB%B (GIJHWHFK VX0 O
PRXQWHG &KLUS
0% (6 .RQJVEHUJ (0 | [\]
'XDO 5]
666 (GJHWHFK [WI
N+] P UDQJH
0DJ *HRPHWULFV 7 [OV
3RVLWLRQLQJ 6HDWH[ 6HDSDWK 1$
)XJUR 9DON\ULH %3 ,QQRPDU 6(6 | VJ\
OHGLXP
0% (6 $SSOLHG $FR: | [\]
VXUIDFH WRZHG ERRPHU
666 (GJHWHFK [WI
N+] P P
UDQJH
0DJ *HRPHWULFV 7 [OV

3RVLWLRQLQJ $SSODQL[ 326 |1 $
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6FRWODQG (QJODQG *UHHQ /LQN  (DVWHUQ /LQN (QYLURQPHQWDO $SSUDLVDO 5HSRUW
ODULQH 6FKHPH $SSHQGL] ODULQH $UFKDHRORJ\
7HFKQLFDO 5HSRUW

*HRSK\VLFDO 'DWD = 3URFHVVLQJ

$ QXPEHU RI GDWDVHWY ZHUH DSSUDLVHG ZLWKLQ WKH JHRSK\VLFDO VWX(
GHILQLWDR®R GDWDVHW ZDV SURFHVVHOORIDODWRONZDULIYI WEBH

7TDEOH 6RIWZDUH XVHG IRU JHRSK\VLFDO DVVHVVPHQW

6% 3 &RGD2FWRSXV 6XUYH\ (QJLRWHFYDS

0% (6 436 )OHGHUPDXV Y

666 &RGD2FWRSXV 6XUYH\ (QJLQH Y

0DJ *HRPHWULFV ODJ3LFN Y DQG SURSULHWDU\
VRIWZDUH

7KH 6%3 DQG 0%(6 GbDWD ZHUH WKH SULPDU\ GDWDVHWY IRU WKH SDODHRJ
DQG 0DJ GDWDVHWY ZHUH XVHG IRU WKH VHDEHG IHDWXUHY DSSUDLVDO

6%3 GDWD ZHUH SURFHVVHG XVLQJ &RGD2FWRSXV 6XUYH\ (QJLQH 6HLVPLF

WKH GDWD WR EH YLVXDOLVHG ZLWK XVHU VHOHFWHG ILOWHUV DQG JDLQ V
Rl WKH GDWD IRU LQWHUSUHWDWLRQ 7KH VRIWZDUH WKHQ DOORZV DQ LQ
LGHQWLI\LQJ DQG VHOHFWLQJ VHGLPHQWDU\ ERXQGDULHYVY DQG VKDOORZ

DUFKDHRORJLFDO LQWHUHVW

6%3 GbwWD ZHUH LQWHUSUHWHG ZLWK D WZR ZD\ WUDYHO WLPH 7:77 DORQ
7:77 WR GHSWK WKH YHORFLW\ RI WKH VHLVPLF ZDYHV ZDV HVWLPDWHG W
HYWLPDWH IRU VKDOORZ XQFRQVROLGDWHG VHGLPHQWYV

6%3 GDWD FDQ DOVR EH XVHG WR LGHQWLI\ VPDOO UHIOHFWRUV ZKLFK PE
ZUHFN VLWH FRYHUHG E\ VHGLPHQW 7KH SRVLWLRQ DQG GLPHQVLRQV RI
JDJHWWHHU DQG DQ LPDJH DFTXLUHG RI HDFK DQRPDO\ IRU IXWXUH UHI
DQRPDOLHV RI WKLV W\SH DUH UDUH DV WKH VHQVRUV PXVW SDVV GLUHFW
DQ DQRPDO\

JRU WKH 6%3 DSSUDLVDO Rl WKH OLQHV ZHUH LQLWLDOO\ DSSUDLVHG
LGHQWLILHG DGGLWLRQDO OLQHV ZHUH WKHQ LOQWHUSUHWHG LQ RUGHU W
IHDWXUHYV

0%(6 GDWD ZHUH DQDO\WHG WR LGHQWLI\ DQ\ XQXVXDO VHDEHG VWUXFWXU
DOWKURSRJHQLF GHEULVY 7KH GDWD ZHUH JULGGHG DW P DQG DQDO\VH(
ZKLFK HQDEOHV D " YLVXDOLVDWLRQ RI WKH DFTXLUHG GDWD DQG JHR Sl
GDWD ZHUH DOVR XVHG LQ WKH SDODHRJHRJUDSKLF DSSUDLVDO

$ QXPEHU RI WKH KLJK IUHTXHQF\ [WI| 666 GDWD ILOHV ZHUH SURFHVVHG X\
6LGHVFDQ VRIWZDUH 7KLV DOORZHG WKH GDWD WR EH UHSOD\HG ZLWK YD
WKH TXDOLW\ RI WKH LPDJHVY 7KH GDWD ZHUH LQWHUSUHWHG IRU DQ\ REMN
7KLV LQYROYHY FUHDWLQJ D GDWDEDVH RI DQRPDOLHV ZLWKLQ &RGD E\ W
DUFKDHRORJLFDO SRWHQWLDO UHFRUGLQJ WKHLU SRVLWLRQV DQG GLPH!
DQRPDO\ IRU IXWXUH UHIHUHQFH

7KH IRUP VL]H DQG RU HIWHQW RI DQ DQRPDO\ LV D JXLGH WR LWV SRWH(
DQG WKHUHIRUH RI DUFKDHRORJLFDO LQWHUHVW $ VLQJOH VPDOO EXW SU
PRUH H{WHQVLYH IHDWXUH WKDW LV ODUJHO\ EXULHG 6LPLODUO\ D VFDW!
LQGLYLGXDO IHDWXUHYV GHILQH WKH HGJHV RI D EXULHG EXW LQWDFW IHD\
Rl SDVW LPSDFWV IURP IRU H[DPSOH GUHGJLQJ RU ILVKLQJ $SSUDLVDO L
GXULQJ GDWD LOWHUSUHWDWLRQ WR GHWHUPLQH ZKLFK RI WKHVH DOWHUC

0D\
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