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([ HFXVIYH 6XP P DU

BVRUH 6FRXWWVFRUHV VKRZ HG
LOFUHDVHG WRUH KHDOKLOHW

3RVIQWUYHOMRQ DADWRUHV [P SLRYHG
VIKHLU KHDOKLOHW 6VRRUH 6FRXVWARUHV
E\ DQDYHWDJHRI  SRIQW

% WRZ HG VKH JUHDWAWY
[P SLRYHP HOW LORIHDMQJ WHURYHD©®
6VRUH 6FRXW/FRUH E\ SRIQWV

) UXIW YHJ HVDE®H
DQG FHUHDO
VHAMRQV\DZ VKH
JUHDVIAVWI DLQV

,P SLRYHG XQGHUAMDQGLQJ
Rl VKH + HDOK\ 6VDU

5DVIQJ 6\ WHP

$Z DUHQHWRI WH
+ HDOK 6VIBUS DWQJ Vi VIMP

LQFUHDVHG | LRP VR

P RUH FXWRP HUY FRUHAD
WHRIQWHG | WXIW DQG YHIHVDEGV
DV WIDUIMAP V

7KHHZ DVD LOFUHD\H 1Q
PXVRP HYY FRUHAD XVIQJ WUV VR
FRP SDUH VIKH KHDOKLQHW RI

VP [MUSURGXFW

6 XWDLOQDELOW RI
5 HDFK | RUVKH 6VbW/

7KHSWRIWDP VFRUHG DQ DYHWDIHRI
RXWRI  DFLRW VXWIDLQDELAW GRP DIQV

6VWRQIHVADUHDV Z HH SLRIWDP

HYDOXXDARQ HOYILRQP HQOUXSSRUN
DQG FRP P XQEDARQ

) XQGIQI WRELDV Z DV WH &Z HW

+ HDOK\ 6VIDUS5 DVIQJ 6\ \WHP
LQI XHQFHG VKRSSLQJ EHKDYLRXW

! Rl SDUAALSDOW LIHIXOUD RKHANHG WH
+ HDOM 6VBUS DWQJ RI D SLRGXFW

0 RWMFXWRP HWV | RXQG WH + HDOM 6\Vi3US DWW
VWP HDW VR UHFRIQIVH DQG XVHG WIR FKRRWH
| RRGV VKDWDILH KHDAKIIHWAZ KHQ VWKRSSLQJ

UHSRUMG VK DWWKH + HDOK 6VIDU
5DV LQI OXHQFHG VIKHLUSXUFKDVHV
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$ SSUHFLDVIRQ | RUVKH SWRIWDP V
VIP SQFIW FRP P XQIW UH®IYDQFH
DQG WURQJ SDU/QHUKLSV

SHBLGLY H SURWHG Z LGB QHW VR FROWOXH
SWRP R KHDOM\ FKRIFHVZ IW RQIRIQJ VIXSSRUV
DQG VP SQIHG P SGP HMMRQ \RRY

$ IRFXVRQSURP RWQJ KHDOM\ |RRGV IDWHUWDQ
FUMAMQ) XQKHDAM\ RQHV DRI QHG Z W FXVRP HU
UHFRP P HQGDMRQV DQG P HWCKHDMM FRQPH.QV

EXWRP HWWWURQJO® VXSSRUMG
VXSHWPP DINHW FROVOQXLQJ WUDWAJ LHV
VR SLRP RV KHDQX\ |RRGV

FROAQXH HOFRXWDILQJ KHDOK\ HDWQU
KDYHP RUH \KHD VSDFH | RUKHDOM) | RRGV
RIIHUSUFH GIVFRXQW RQ KHDOK\ |RRGV

RIIHUD @UH WDQIHRI KHDOK\ |RRGV DQG GUQNV
IQFXGIQI P HD VQDAWV  FRQYHQIHQRH I RRGV
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UDFNJI LRXQG

,QWURGXFWLRQ

8QKHDOWK\ GLHWV L H H[FHV
SURFHVVHG IRRG DQG ORZ LQW
YHJHWDEOHY > @ KDYH EHHQ |
VLIJQLILFDQW GULYHU RI WKH L
QRQ FRPPXQLFDEOH GLVHDVHYV
WUHQG LV UHIOHFWHG LQ $XVW
SHRSOH GR QRW PHHW WKH QD
JXLGHOLQHV > @ ,Q UXUDO DQ
UHVLGHQWYV RIWHQ UHSRUW SR
H[SHULHQFH ZRUVH FKURQLF G
WKHLU PHWURSROLWDQ FRXQW
$XVWUDOLDQ SRSXODWLRQ OLY
DUHDV H[SHULHQFH OLPLWHG C
> @ GXH WR GLYHUVH DQG X
ORFDWLRQ FKDOOHQJHV > @ V
WKH SRWHQWLDO RI WKH IRRG
SURPRWLQJ KHDOWKLHU GLHW\
VKRZQ WKDW WKH SODFHV ZKH!
IRRG DQG GULQNV NQRZQ DV '
HQYLURQPHQW FDQ VLJQLILFEL
DQG KHDOWK > @ 7KLV FRPS
FKDQJLQJ HQYLURQPHQW LQFO
WUDGLWLRQDO JURFHU\ VWRUF
RSHUDWLRQV > @

,Q $XVWUDOLD VXSHUPDUNHW)
SXUFKDVLQJ &XUUHQWO\ R
SXUFKDVHG LQ $XVWUDOLD DU}
VXSHUPDUNHWY > @ 3UHYLRX
WKH UHODWLRQVKLS EHWZHHQ
DQG GLHWDU\ EHKDYLRXUV > (
SXUFKDVHV OHDGLQJ WR SRRUI
RXWFRPHV > @ 'HVSLWH $XVW
RITHULQJ D UDQJH RI TUHVK TUX
PHDWV DQG EUHDGVY UHFHQW
VKRZQ WKDW WKH\ RIWHQ H[WH
XQKHDOWK\ IRRGYV DQG GULQN\
GLVFRXQWY DSSOLHG WR WKHYV

$GGLWLRQDOO\ $XVWUDOLDQ
XQKHDOWK\ LWHPV LQ NH\ ORFI
HQG RI DLVOH GLVSOD\V WR IX
> @ 3UHYLRXV VWXGLHV KDYH
FRQVXPHUV XVH LQ VWRUH SUR
PDNH SXUFKDVLQJ GHFLVLRQV
SURGXFW SODFHPHQWY DQG O

@ 7KHVH PDUNHWLQJ VWUDW

LI XHQPH FRQVXP HURKRIFHV RIWIQ WHUQJ
SXUAKDMQI EHKDYIRXU/ VRZ DUG XQKHDOM\
RSWRQV DQG FRQMEXWQJ VR EURDGHUSXEQF
KHDOK FRQPHUQV

" XHVR WHULP SRUBQFH Z IWIQ WH $XVADIDQ
IRRG UNVIBICHQYILRQP HOWP DQ\ [QMUYHMRQV
KDYH EHHQ XQGHYENHQ Z IWIQ VXSHIP DUINHW
DIP 1QJ VR SLRP RW KHDOK\ RSWRQV LQ VWRUH DQG
IOFUHDVH\DBVRI WHHIWP V> @+ RZ HYHU
HOVXUQI Q] WP VXWBLQDELDN RI
LOMUHOMRQV LQ | RRG UHVBIOHWMQIV LV GLLH LEXGVDV
Y FXULHQAD QRWZ HOXQGHUMRRG KRZ VR HQUXUH
DSWRIDP FROWOXHY RQFH WH LOMUYHOURQ
SHURGLVFRP SBMWG> @ HVSIW RIWQ

SWRP IMQJ IQWDOHVX®V UHBIOEDVHG
LOMUYHOWRQV DUH QRAWWXWELOHG | RUYDURXV
UHDVRQV LOFOXGIQJ WH FRP SHAQU FRP P HIADO
SURUMHVRI UMV OFNRI RQIRIQY 1XQGIQJ

@ WG W HQIDIHP HQWDQG FKD@IQIHV 1Q
DGDSWQJ LOMUYHQARQV VR FKDQILQJI P DUINHW
FRQGMRQV> @3 DUAEXDUWD WH G\ QDP IF DQG
FRP SHWAYH QDWUH R WH |RRG UHBLOHRVRURI WAC
VKLUW I RFXVVRZ DUBV SLRI VBELDN DQG FXWRP HU
SUH HHQFHV P DNLQJ IWFKDEBIQILQU VR SURUMIH
DQG P DIQWIQ SXETF KHDOK, | RFXVHG LQMDWYHYV
RYHUMP H> @

5 HDFK | RUVKH 6VIDUY SLRILDP

7KH5HDFK IRUWH 6VBLY SLIRIWDP  5) 76 VD

/ DWREH + HDOK , QQRYDARQ =RQH , QMDWYH Z IWK
IXQGIQJ SURYIGHG E\ WH/ DAREH + HDOK

$WHP EO® /+$ DQGWH 9LFVRUDQ* RYH.QP HQW,\
1V D VXSHUP DUNHWEDVHG LQMDWYH P DQDIHG E\
WKH / DAREH &RP P XQW + HDIM 6HYEH / &+6
DQGWH/ +$ DQG FR GHVLIQHG LQ FRAIDERIDARQ
Z IW. SDUARSDAQJ VXSHUP DUNHW DQG WH ELRDGH
FRP P XQW > @7KH LOMYHQARQ Z DV DGDS\WG
IURP D SUHYIRXV VXSHP DINHWEDVHG LOWIUYHQURC
LQ DORWHUUHILIRQDCO IFVRUDQ FHQWH WH (DWW HC
# *$ YHQGIRSWRIWDP > @7KH5)76 ZDV
SIRWG 1Q JUXWH ) RERZ IQU WH VXFRHW
Rl WLV SIRWIWZ DVH SDQGHG GXUQJ D VHRQG
SKDWH IWRP W R LQFO(GH | LYH ®FDO
LOGHSHQGHQWXSHUP DUNHW

5HDFK )RU 7KH 6WDUV 6WDJH
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7KH 5)76 DLPV WR PDNH LW HD\
VKRS FRRN DQG HDW KHDOWK
E\ LPSURYLQJ WKH KHDOWKLQH
7KH SURJUDP XWLOLVHV WKH +
I[URQW RI SDFN QXWULWLRQ OD
SURPRWH IRRGYV DQG GULQNV V
ILYH VWDUV RXW RI D SRVVLEO
IRRGV ,QWHUYHQWLRQ DFWLY
PHVVDJLQJ L H $00 IUHVK IU;

VWDUV SURPRWLRQDO PDW
5DWLQJ VKHOI WDJV RQ SURGX
DQG KHDOWK\ UHFLSHV D FRP
SODQ VRFLDO PDUNHWLQJ FDP¢
WUDLQLQJ WR EXLOG WKH FDSI
VWDII

$V SDUW RI 3KDVH VXSHUPDU
SDUWQHUY FROODERUDWHG WR
Rl WKH IRRG UHWDLO HQYLURQ
LPSOHPHQW DGGLWLRQDO KHD!

6VIDUMG

/1 &+6 DQG/+$ SDUARSDW]

VXSHUWP DUNHW DQG WH FRP P XQW Z RUINHG
1Q SDUQHUKIS VR FR GHVIQ DQG [P S®P HQW
WH + HDOK\ 6XSHWP DUNHW / DAREH SIBW
SIRMPNVWABIG 5HDFK IRUWH 6Vi2L/

3 LB

2ZWKHU VWUDWHJILHY LQFOXGH(
SODFHPHQW RU SURPRWLRQ W)
3KDVH LQYROYHG DQ HLJKW Z
DQG D I1XGIAKWUIDOGIH WULDO 1
WZR VSHFLILF DFWLYLWLHV VX
RYHU WKH FRXUVH RI VL[ ZHHN
WR LPSOHPHQW 1XGJH DQG Fk
DPSOLI\ DQG LPSOHPHQW 1XGJ

e 1IXGJHKHDOWK\ GULQNV LQY
LPSOHPHQWLQJ VKHO! VSI
KHDOWKLHU GULQNV LQ WKH
VWRUH DQG HQVXULQJ ERWW
GLVSOD\HG LQ D SURPLQHQW
IULGJH LQ WZR VWRUHYV

¢ 1XGIJHKHDOWKLHU VQDFNV .
VDYRXU\ ELVFXLWYV ZHUH GL'
SURPLQHQW ORFDWLRQ H\H
VQDFNV 1 VWDUV ZHUH G
SURPLQHQW KLJK WUDIILF Ol
VDOH DQG UHPRYDO RI NLQ
FKRFRODWHYV

6VIDJH

(LIKWZ HHN P SGP HOAMRQRI WH
5) 76 UDQ EHVE HHQ $SUCDQG -XQH

DWLYH ,* $ VXSHP DINHW 1Q
0 RH 0 RZ HD* GIQIDW 5RVHGDE
DQG 6WDARUG

1 XGIHWIDC

( WKWZ HHN SIGRVRI WH 5) 76 WDQ EHVE HHC
$XIXVWDQG 6HSWP EHU DWIMUHH ,* &
VXSHWP DINHW IQ 0 RWZ HO* GIQIDUY DQG
ORH

6l ZHHNIP SGP HOMMRQRI WH 5HDFK IRL
WH 6V QHZ FR GHWLIQ DRAYMEN LDQ
EHVE HHQ -X® DQG' HFHP EHU DVAKUH-
* $ VXSHP DINHWIQ 0 RLZ HO* BIQIDUWY
DQG 6WDARLG

JLIXUH 5HDFK IRU WKH 6WDUV DFWLYLWLHYVY WLPHOLQH

5HDFK )RU 7KH 6WDUV 6WDJH
&HQWUH Rl 5SHVHDUFK ([FHOOHQFH LQ )RRG 5HWDLO (



( YDOXDVIRQ 3 ®@Q 6VIDI H

2YHUYLHZ
$LP

7R HYDOXDWH WKH +HDOWK\ 6X
SURMHFW S5HDFK IRU WKH 6WL

(YDOXDWLRQ REMHFWLYHYV

e HWHUPLQH WKH OHYHO RI HI
PDUNHWLQJ SUDFWLFHV DW |
KHDOWKLQHVV RI WKH VXSHL
EDVHG ROWWRKH 6FRXRG$SS
HQYLURQPHQW KHDOWKLQHV

e ([SORUH WKH SHUVSHFWLYH\
NH\ VWDNHKROGHUV VXFK D
DQG VWDII DW /&+6 UHJDUGIL
DQG DUHDV IRU LPSURYHPHQ
SURJUDP

e  GHQWLI\ WKH GHWHUPLQDQ\
ORQJ WHUP VXVWDLQDELOLW

S5HVHDUFK DSSURDFK

7R HYDOXDWH WKH 5)6 SURJUD
VXVWDLQDELOLW\ D PXOWL PH
XVHG WR GHWHUPLQH WKH HIIH
DFFHSWDELOLW\ DQG SHUVSHF
LPSOHPHQWDWLRQ DQG PDLQW
JXLGHG E\ WKH HIITHFWLYHQHV\
DFFHSWDELOLW\ SHUVSHFWLY|
DQG PDLQWHQDQFH VXVWDLQD
FROOHFWHG IURP FXVWRPHU H|
VXUYHBWWRUH 6F X I$88 DQG LC
YLIXUH

'‘DWD 6RXUFHYV

7TUDLQHG GLHWLWLDQ SXEOLF |
VXSHUYLVHG E\ /&+6 3URMHFW
ILYH VXSHUPDUNHW IRRG HQYL
HDFK SDUWLFLSDWLQJ VXSHUP
FRQGXFWHG XWL.RUHWEHR X VG I$ B I
VXSSRUW WRRO GHVLIJQHG WR
KHDOWKLQHVYV RI YDULRXV UHYV
VXFK DV VXSHUPDUNGWRUH 6F R
LQFOXGHYV VHYHQ FDWHJRULHYV
GULQNV VQDFN IRRGVY PHDOV

EUHDG DQG FHUHDOV PHDW D
DQG HJJV HDFK DFFRPSDQLHC
GLFKRWRPRXV \HV QR TXHVWI
3V RI PDUNHWLQJ 3URPRWLRC
3ODFHPHQW 7KH 6WRUH 6FRX
LQSXWWHG GDWD DQG JHQHUD
DORQJ ZLWK D VXPPDU\ Rl SHU
EDVHG DFWLRQV WR HQKDQFH
IRRG UHWDLO HQYLURQPHQW |
FRQIHFWLRQHU\ IURP WKH IUR(
HYDOXDWHV WKH VXSHUPDUNH
FDWHJRULHV DVVLJQLQJ VFRU

7KH KLJKHU WKH VFRUH Wk
ZLWK EHVW SUDFWLFHYV

'DWD FROOHFWLRQ

7KHWRUH 6 FRODW $RZQORDGHG
PRELOH GHYLFH DQG DFFHVVH(
SHUPLVVLRQ 7ZR +HDOWK 3UR
VWXGHQWYV WUDL®@W® WR 6FREK W
LQGHSHQGHQWO\ FRQGXFWHG
HQYLURQPHQW DXGLWV LQ GXES
SDUWLFLSDWLQJ VXSH UBRDRINH
$SSEHIRUH DQG DIWHU DQ HLJK
LPSOHPHQWDWLRQ DQG DIWHL
HDFK 1XGJH LPSOHPHQWHG $GC
ZHUH FROOHFWHG IURP ILYH P|
FKDLQV LQ WKH UHJLRQ IRU FR
ZLWK WKRVH FROOHFWHG LQ W
7KH SURFHVV LQYROYHG LGHQ
HDFK FDWHJRU\ RQ D VSHFLILF
GDWD E\ DQVZHULQJ WKH VXUY
SURGXFWV ZHUH GLVSOD\HG D
VXSHUPDUNHW

$QDO\VLV

7KH FROOHFWHG GDWD ZHUH G
6WRUH 6FRXW $SS LQWR DQ ([F
WZR UHDGLQJY ZHUH DYHUDJH!
FRPSDUDWLYH IRUPDW EHIRUF
LPSOHPHQWDWLRQ S5HVXOWYV L
JUDSKLFDO IRUP

/&+6 FRQGXFWHG DQRQ\PRXV F
VXUYH\V DW DOO ILYH SDUWLF|

5HDFK )RU 7KH 6WDUV 6WDJH

&HQWUH Rl 5SHVHDUFK ([FHOOHQFH LQ )RRG 5HWDLO (



' DVID &RAPIPIRQ

$LP $ S5HDFK
7R HYDOXDWH WKH +HDOWK\ 6% SKYMERANHWYXUY HAV

/IDWUREH SURMHFW 5HDFK |RU P4V WwbIBWLQJI VWRIU

2EMHFWLYHYV

e ([SORUH WKH SHUVSHFWLY
H[SHULHQFHYV RI NH\ VWDNHKROIGHHWLYHQHVV
VXFK DV UHWDLO VWRUH RZQHBWRDK G ARXDMIDXGLWYV
DW /&+6 UHJDUGLQJ WKH |VXFEXRVWRPHU VXUYH\V
DQG DUHDV IRU LPSURYHPHQW ZLWKL
WKH 5)76 SURJUDP

e '"HWHUPLQH WKH OHYHO RILHITTHFWLYHQHVV
RI WKH DFWLYLWLHYV EDVHGXROGRRW LRRRRYYG PSO
6ERXW VERUHYV e BWRUH 6FRXW DXGLWV
e ,GHQWLI\ WKH IDFWRUV WkDBw @W A% H\%hH
WKH SURJUDP V ORQJ WHUP
VXVWDLQDELOLW\ l

' ODLQWHQDQFH
7DUJHW SRSXODWLRQ e 2QO0LQH VXUYH\ XVLQJ
* ,Q VWRUH VKRSSHUV DW |VWRURVUAIXR6XVWDLQDE

PD\ ZLVK WR ILQG KHDOWKLH B \EWUHRGKEHRW 7RRO 36

,P SDFW

HV

6XVWDLQDELOLW\ DQG
WUDQVLWLRQ SODQ

PHQWDWLRQ

WKH
DLW\

$7 /

LQ VWRUH
e 3DUWLFLSDWLQJ VXSHUPDUNHWYV RZQlHlJM $QDO\

PDQDJHUV DQG VWDII

3IDUWQHUYV

e /&+6

e /+%

e &RQWURO JURXS /&+6 /+$ DQG
FRPPXQLW\ PHPEHUV

e &XVWRPHUV DW SDUWLFLSDWLQJ
VXSHUPDUNHWYV

e 9LFWRULDQ 'HSDUWPHQW RI +HDOWK

e 3DUWLFLSDWLQJ VXSHUPDUNHWYV

,PSOHPHQWDWLRQ DFWLYLWLHYV

e BWDII WUDLQLQJ Q

e 5)76 PDWHULDOV GLVSOD\HG LQ VWRUH
e 5)76 PHGLD FDPSDLJQ

e« +HDOWK HDWLQJ QXGJH WULDOV

)LIXUH (YDOXDWLRQ RYHUYLHZ

5HDFK )RU 7KH 6WDUV 6WDJH

&HQWUH RI 5HVHDUFK ([FHOOHQFH

LQ )RRG 5HWDLO (



EH RUH WH HIKWZ HHN P SGP HQMRQ DQG

Z HHWVIQR WH IQMUIHMRQ 7KH VXUH VZ HH
DGDSWGILRP WH (DW HO¥ * $

IP SGP HQAMRQ TXHWMRQQDILH>  @7KH VXUH
FROMMGR  TXHMRQVGIYIGHG IOWR | LYH
VHAMRQV L FXWWRP HUGHP RIWDSKIEV L 1 UHTXHQR
DQG XVH Rl WH VU HWXSHUP DINHADQG

FRP SHWRL/ LLL SHUFHSWRQV Rl WH KHDOK WU
DWQI VWP LY DZ DIHQHWRI WH5) 76
SWRIDP DQGY VXSHUP DUINHWSLDPAFHV\R
VXSSRUAKHDOM\ HDWQJ  7KH VXUH V IQFXGHG
P XOAS®! AKRIFH TXHVARQY  SRIQW INHUAVFD®

LWDQNQIV DQG RSHQ HQGHG TXHWMRQV

6DP SAQJ DQG LHFUXIVIP HQW

&XWRP HVDIHG  DQGR@GHUZ KR Z HH WH
SUP DU JUIRAHY SXUKDVHY/ 1Q WMHUKRXVHKRGV
Z HH DSSURDRKHG DVWH H IWAG WH | LYH VWRUHV
VR SDUAHSDWM 1Q DQ DORQ\ P RXV SDSHUEDWHG
VXUH WADAMDMWMG DSSWR[ IP DO P LOXWV
6XUYH VZ HH VHOD DGP LOMMUHG DQG VXSSRUV

Z DV SIRYIGHG DV IHTXILHG 3 DUARSDQW UHAHYHG L
|UHH KHDOM\ |RRG SURGXPADV DVRNHQ RI
DSSUHADWRQ | RUWHUMP H

$QDOWY

YRW SUH DQG GXUQJ [P SOP HQEMRQ VXUH V

Z HH DQDOVHG IQWHVDP HZ D\ 6XUH VGG QRW
LOFOXGH | RUAHG UHVSRQWH TXHWRQV LH
SDUARSDQW FRX@ SURAHHG VR WH QH W XHVARQ
Z MWMRXWHVSRQGIQ]  WHH RUIH TXHWRQV

RP WWG E\ SDUAFRSDQW Z HH QRWP SXWG ' DV
Z DVREWIQHG RQD ILRP UMVSRQGHQW Z KR
DIUHHG \R VXEP IWKHUDQVZ HY 507 GDZ HH
FDSWUHG LQ DQO 6 ( [ FHOVSUHDGVKHHWRU
DQDOMY 5HVSRQMHVILRP FRVHG HQGHG
TXHVRQV Z HH DQDOVHG XMQJ GHVRUSWYH
VWIDMAMEY LH  DEVROMW DQG UHDMYH | UHT XHQR

) RULHSRUAQU SXUSRVHV 6WRQI® $JUHH DQG
$JUH Z HHFRP ELQHG LOWR WH SRUWYH FDWAIRU
Z KIB 6WRQIO® ' IVDIUHH DQG ' IMDIUHH Z HH
FRP ELQHG LR WH QHI DAYH FDMIRU. WLRXJIKRXV
WLV UHSRUV2 SHQ HQGHG DQVZ HWZ HH

VXP P DUVHG DAFRWGEQJ VR NH HP HUILQI FRQFHS\A
XVIQJ D FRQYHQARQDOFROWMQADQDOMY > @Z KIFK
Z HIH JWRXSHG DQG LH LOHG LR FDWI RUHY DQG
WHQVXP P DUVHG XMQJ GHVRUSWYH WWAMEY

6HP LMAKPUHG LOMUYLHZ V Z HH FRQGXPMG Z W
NH WENHKRGHWY IQYROHG Z W 5) 76 LQFOXGIQ]
UHVBIOADI T UHVIIOAMRUH RZ QHYY FRP P XQIW/

P HP EHW DQG + HDIM 3URP RARQ W | Z RUINQJ
IRU/ &+6 DQG/ +$ 7KHIQMIMHZ TXHMRQVZ HH
IRUP XOWG SURUVR FRQGXPWQ] WH LOMUNEZ V/
DQG JXIGHG WH FROYHWDARQ $SSHQG $ $@
SDUARSDQW SWRYIGHG YHUEDOFRQVHQNEH RWH
EHILQQIQ) WH IQMXYHZ DQG Z HH SIRYIGHG Z W
DFRS\ Rl WH SOIQ @QIXDIH WP HOW

H SOIQQI WH LOMUYEZ DQG WH HYDXDURQ
SIRMPASURUVR FRP P HQPHP HOWRI WH
LOMYLHZ V ,QMNHZ VV Z HH FRQGXFWMG UHP RWD
EHVE HHQ' HHP EHU DQG O DUK HWH
RYHUWH SKRQH RUXMQJ WH=RRP \RIVZ DH
SOMRWP

6DP SMQJ DQG LHFUXLVP HQW
3DUARSDOQW Z HUH LGHQWIHG DV WRVH LQYROHG 1Q
DWBDW\RQH SIRIDP WIUH SOQQIQ]

IP SGP HOAQJ DQG RUGDW FROFURQ 7KLY
LOFOXGHG FRP P XQW P HP EHW/ KHDO

SWRP RUWRQ UHSUHVHOWMYHY DQG UV 7KH

5) 6 3LRVPV2 | [ LIFHUGILHAD FRQBAMG
SDUARSDOW DQG LOQYIWG WHP VR SDUASDM LQ
HWHUD RQH RQ RQH RUJURXS IQMYIHZ YID HP D¢
FRUHVSRQGHQAH GHILAR WH UHVHDURK DIP VDX
REMPWYHV | SDUARLSDQW DJUHHG VR SDUASDM L
SOIQ G XDIH WP HOADQG FRQVHQOAIRLP

Z HH SWRYIGHG DQG DQ IQMUYIHZ Z DV FRQGXPAMG
XVQI =RRP > @MWDP XWD® FRQYHAHQMAP H

$QDOMVY

7KH LIOMYLHZ WDQURUSWZ DV FHDWAG E\ WH
=RRP \RIVE DLH SOMRWP DQG FKHANHG P DQXD@®
IRUDAFXWDA  7KH IQWMYHZ WDQVRUSW Z HUH WKHC
FRGHG DQG DQDOVHG WHP DWED@ XMQJ 4 65
19LYRWRIVEDIH>  @7KLY SIRFHW IQYROHG WH
UHVHDURK WDP  UHUHDGIQJ WH WDQVFUSW\R

|DP LIDUVH WHP VHOHV Z IW WH GDVD WHQ
JURXSIQI VP [MUUHVSRQVHY VRIHWHUVR
XQGHUAMIQG WH P DIQWHP HY DQG SHWSHPRYHY
. H TXRWVILRP SDUARSDQW Z HH XVHG \R
LEXNVADM [ LQGIQIV

5HDFK )RU 7KH 6WDUV 6WDJH

&HQWUH Rl 5SHVHDUFK ([FHOOHQFH LQ )RRG 5HWDLO (



$QRQ P RXV RQEOH VXUYH VXMQI WH P RGLLLHG

3WRIDP 6XWRIQDELON $WHWP HQATRRO36$7

> @ HH DSSTHG VR SDUARSDQW VXSHP DUNHW
WBI | DQG RZ QHY/ DQG KHDOK SLRP RWRQ M|

LOYROHG LQ WH SOQQIQI RUIP SGP HOMMRQRI
WH5) 6 SIRIDP  7KH36$7 LV XVHG VR HYDOXDWM

WH VXWRIQDEIDN FDSDAW Rl DSWRIWDP  GHIQHC
DV WKH DELOV VR P DIQUIQ SLRIWDP P 1QJ DQG W
EHOHIWRYHUMP H > @) RUHDV GMMEXURQ
WH VXUH Z DV GHMI QHG DQG GHIYHUHG WILRXJIK
4 XDOMEV>  @7KHVXUH LQFOXGHG VE R VHRARQY
$SSHQGY % L SDUARSDQW JHQHWDO
FKDUDPMUMARY DQG L 36$7 VXUH
DALRW HJ KVWXWWBIQDELDN GRP DIQV
HOYLLRQP HQMBOUXSSRUMI XQGIQ) WRELON
SDURHUKISV RU DQVDWRQDAFDSDAW  SURJWDP
HYDOIDWRQ SLRIWDP DGDSVIMRQ FRP P XQIFDWRC
DQG VWDWILF SOQQIQU  ( DFK GRP DIQ LOFOXGHV
WUHH WP V\R Z KIFK SDUAASDQW Z HH DVNHG VR
LOGIFDW WH H WIQARUWHUDI LHHP HQWKMQJ D
VHYHQ SRIQW INHWAVAD®! Z IMK LHVSRQVH RSMRQV
WQIQ ILRP VARQIO GMIUHH VR VWRQIO
DIUHH  3DUAFSDQW DOR KDG WH RSWRQ VR
DOVZHU1 $ ZKHQWH IHOWKH FRX@ QRW
DQVZ HURUL WH GHAGHG QRWR SLRYIGH DQ

DVZ HU

TXHMRQV

6DP SMQJ DQG LHFUXLVP HQW

7KH VBU HABRSX@ARQ | RUWH VXUH Z DVD
FROYHQHOFH\DP SBIRI  WENHKRGHWY/ LQYROHG
QP SGP HOAM WH5) 6 SIRIDP 7KLV IQYROHG
VXSHUP DUNHWP DQDIHLYY DQG WHII DVZ HODV
KHDOK SLRP RURQW| ILRP / &+6 3DUAERSDQW
Z HUH DOR DVNHG VR VKDUH WH VXUYH Z WK RWHU
SHRS®IZ KR P D\ EH LOWMUHMG LQ SDUARSDWQJ 1Q
WHWXG  7KHVXUH Z DV DPAYH [RUVHYHQ Z HH\
DQXDU VR 0 DUK DQG D UHP 1QGHU

ZDVHP DIBIGRQ 0 DUFK 3DUAASDMRQ Z DV
YROQE DQG SDUARSDOW FRX@ HOMUWH GLDZ
IROER  YRXFKHWY/

$QDOWYV

" D Z HH REVRIOHG RQO IWRP LHVSRQGHQW Z KR
DIWHHG WR VXEP IWKMHUDQVZ HY 507 GDW Z HH

H SRUMGIURP 4 XDOMEVVR DQO 6 ([ FHO
VSUHDGVKHHWZ KHIHWH Z HUH DQDOVHG 7KH
ILHTXHQR Rl UAVSRQWHVZ DVDYHUIDIHG E\ GRP DIC
VR LGHQAN WH HBP HQW LHTXILHG | RUIXVMUH
SOQQIQJ DQG WH DYHIDIH RI DOGRP DIQV\R
GHWLP 1OH WH RYHLID@XWIIQDELDN R WH
SWRILDP $VUHRP P HQGHGE\ WHWRRO 1 $
DQVZ HVZ HHH FOGHG> @

5HDFK )RU 7KH 6WDUV 6WDJH

&HQWUH Rl 5SHVHDUFK ([FHOOHQFH LQ )RRG 5HWDLO (



( YDOXDVIRQ) LOGLQIV _ 6VRUH 6FRXW) RQMRUQJ

3WH DQG SRWUP SGP HQVVIRQ P RQIVRUQJ

$@AMRUHVIP SURYHG WHURYHD@SDRAFH VARUH I XIW DQG YHIHVE®N VHPARQ |RERZ HG E\ WH
DIWUIP SGP HOWQJ 5) 76 DYHWDIH VFRWH EUHDG DQG FHUHDY DIVBI 5) 76 SURP RARQDO
WL IRP R *$  KDGWHJIUDMW P DIMUDY Z HHFRP P RQD SOFHG LQ WHWH

IP SIRYHP HOWQ WH RYHID@/FRWH IRBZHC  VHVRQV )XWV DQG  WKRZ WH UHVX@VIRU
E\ *$ DQG*$ DQG  UHVSHAWHO HDPK VXSHUP DUNHW 3 DUARLS DQWARUHV DFKIHYHC
DQG,*$ KDGWH VP DEMAP SLRYHP HOWQ EHWHMUVFRUAV 1Q WHVH VHPARQV WDQ WH QRQ

VFRWH 7KHP DRUIP SLIRYHP HOWZ HHIQWH  SDUAASDQWXSHP DINHW $SSHOG &

8 O3 @3 @5 O3

) IXIMDQG YHI HE BN

6QDANIRRGV

0 HD& FRQYIHQFH

YU HDGV DQG AHUHDY

0 HDWDQG VHDIRRG

' DY DQGHIJV

2 YHDOVRWH

JLIXUH 6FRXW $SS UHVXOWYV IURP SUH LPSOHPHQWDWLRQ PRQLWRULQJ

5HDFK )RU 7KH 6wWDUV 6WDJH
&HQWUH RI 5HVHDUFK ([FHOOHQFH LQ )RRG 5HWDLO (



¢ O3 O3 @5 O3

) IXIMDQG YHIHBE®N

6QDANIRRGV

0 HD® FRQYLHQFH

%4 HDGV DQG AHUHDY

0 HDWDQG VHDIRRG

" DI DQGHIJV

J)LIXUH 6FRXW $SS UHVXOWV IURP SRVW LPSOHPHQWDWLRQ PRQLWRULQJ

5HDFK )RU 7KH 6wWDUV 6WDJH
&HQWUH RI 5HVHDUFK ([FHOOHQFH LQ )RRG 5HWDLO (



( YDOXXDVIRQ) LOGLQIV 1 XGIHWDO

7KUHH VXSHP DUNHW FRP SGMWG WH 1 XGIH IQMUHQARQ P RQMRUQY : KIBH WLV AR

+ HDOK\ GUONV DQG RQHVXSHWPP DINHWGHAGHGWR [P SLRYHG IQ WKLY VHAMRQ WH RYHID@/FRUH

FRP SGMWWH1 XGIH  +HDOK\ VQDANV * $ HOXFHGILRP VR DOMRXJIK QRVIR WH
FRP SBMWG1XGJH  GHP ROMDAMQI DQ SRIQW  EDVHIDH SWH IP SGP HOWMRQ RYHDOFRUQ] Rl
1P SIRYHP HQWIQ WH GUQN VHPARQ ILRP SRW ) LIXUH

¢ 3WHIXGIH @ 3RWMXGIH

) IXMDQG YHIHE®N

6QDANIRRGV

0 HD& FRQYIHQFH

UHDGV DQG FHHDY

0 HDWDQG VHDIRRG

' DY DQGHIJV

2 YHDOVRWH

J)LIXUH SHVXOWYV IURP WKH 1XGJH LQ WKH ,*$

5HDFK )RU 7KH 6wWDUV 6WDJH
&HQWUH RI 5HVHDUFK ([FHOOHQFH LQ )RRG 5HWDLO (



*$ FRPSOMWGL1XGIH \KRZIQJ QR ZDVVDIKW LHGXFHGILRP VR EXWHP DIOHG
IP SURYHP HQWQ WH GUQNV VHAMRQ ILRP WH DERYH WH EDVHIDH SWH [P SBP HOWMRQ Z IWK
SRVWIQMIHMRQ P RQMRUQI  7KH RYHID@VRUH DQRYHDOFRWHRI ) LIXWH

©® 3HIXEAH @ 3RWM XGIH

) IKMDQG YHIHVRE®N

6QDANIRRGV

0 HD® FRQYIHQFH

%4 HDGV DQG FHUHDY

0 HDWDQG VHDIRRG

" DI DQGHIJV

2 YHDOMRWH

JLIXUH S5HVXOWYV IURP WKH 1XGJH LQ WKH ,*$

5HDFK )RU 7KH 6wWDUV 6WDJH
&HQWUH RI 5HVHDUFK ([FHOOHQFH LQ )RRG 5HWDLO (



*$ FRPSGMWG1XGIH DQG1XGIH VHRARQ WH RYHID@/ARWH UHGXAHG I LRP R

VKRZ 1QJ DQ [P SLIRYHP HWRI  SRIQW 1O WH DQG VWKW [P SIRYHGWR ~ DOKRXJIK QRWIR WH
GUQNWVHPARQ ILRP \WWH SRWMQWMUHMRQ EDVHIDH SWH 1P SBP HOWMRQ RYHD@FRUQ] Rl
P RQMRUQJ DQG QR P SURYHP HQNIQ WH VQDFN ) LIXWUH

IRRGV : KIBIWLY WRUH [P SLRYHG 1Q WH GUONV

® 3HIXEAIH @ 3RWM XGIH @ 3RWM XGIH

J)LIXUH SHVXOWYV IURP WKH 1XGJH DQG 1XGJH LQ WKH ,*$

5HDFK )RU 7KH 6wWDUV 6WDJH
&HQWUH RI 5HVHDUFK ([FHOOHQFH LQ )RRG 5HWDLO (



( YDOXDVIRQ ) LOGLQIV  &XRP HUVXUYH

7KH LQMDOVXUH  FRQGXPWMG SUH * GIQIDW  SUH IQMIHOMRQ Q DQG
IP SGP HOWMRQ Z DVFRP SOGMG E\ GXUQI IP SBP HQAMRQ Q IRQRZ HG E\
PXVRP HY Z W FRP SOGMQJ IMGXUQI WH ORH Q DQGQ DQG 5RVHGD®!
IP SOP HOMMRQSKDVH $SSHQG ' $RARWERW  Q DQGQ ) LIXWH

VXUYH V P RWEDUAASDQW Z HH PXMRP HYV/ [ LRP

3UH LPSOHPHQUDWUR@J LPSOHPHQWDWLRQ

*OHQJDUUWRH 5RVHGDOMHJDIDOJDDWRUZHOGWUDWIRSIIGKUFKLI®ROD QVZ

JLIXUH I1XPEHU RI SDUWLFLSDQWYV IURP HDFK VWRUH

" HP RIWDSKLF LQIRWP DMRQ

0 RW\SDUARLSDQW DRLRW ERW VXUH VZ HH SIRSRUMRQDIHGRYHU  Q Q

IHP DB Q Q $ WQUIFDQW 7KLV Z DVIR@RZ HG E\ \HDWRSG Q
SRUARQ Rl UHVSRQGHQW KHT D SHOMRQ RUD Q DQG \ HDWR®G Q Q
KHDOKFDUH FDLG Q Q $O@ 7KH FKDUIDRAMUMAEY RI FRQUXP HW/Z KR
SDUAASDQWZHHRYHU  \ HDWR® Z IW DKLIK DQVZ HUHG WH VXUYH V DUH VKRZ Q 1Q 7DE®!

7TDEOH &KDUDFWHULVWLFV RI FRQVXPHUV ZKR DQVZHUHG WKH VXUYH\V

3UH LOWAUYHOWRQ ' XUQI LOMUYHOMRQ
Q _ Q Q _ Q

* HQGHL

) HP DO

3HOMRQ RUKHDAOKFDLH FDUG KREBHL

<Hv

$IH VW

5HDFK )RU 7KH 6WDUV 6WDJH
&HQWUH Rl 5SHVHDUFK ([FHOOHQFH LQ )RRG 5HWDLO (



3XUFKDVH SUDPVIFHV
7KHSWH [P SOP HOWMRQ LOMPOVXUH IQFOGHG  YHU P SRUBQWRUSDUARSDOW Z KI®! ELDQG

TXHVRQY LHDMQJ \R [ UMK SLRGXFHFRQWXP SWRC  QDP H Q DQG SUHSDUDWRQ FRQYHQHOR

DQG SXURKDVH SLDPAEHY 0 RWMBDUAAISDQW Q Z HHOW P SRUBQWS @MH KHDDK

IHSRUMGFRQUXP Q) VHUHVRI ILXIW Q HODE@) FROVUGHIDARQV SUHVHOMG LHDWG \R
DQG YHIHEE®N Q © KHQEX\ LQJ SXUKDVH SLDAWAHVZ HH YHY P SRUBQWRU

JURFHUHV VMM Q KHDOMIQHW Q SDUARISDQW ) LIXWH  VKRZ VWH UHVXAOV R WLY
DQG FRWQ Rl WH SUIRGXFW Z HH VHARQ R WH SUH IQMUHQOWRQ VXUYH

) IXIW  YHIHVDE®! FRQVXP SVIRG

QD QD
) UXIW VHUYHV 9 HIHVIDE BV VHUYHV

) DFVRUY Z KHQ EX\ LQJ JLRFHUHV

® 9HY IP SRUBQW P SRUBQW @ 1RWDWD@P SRUBQW @ 1$

oo [ o
s I O
svsnmeomrorcrH [ —
sapcs cop + [ E—

3 XUKDWH SUDRAFHY

@ 9HJ IP SRUBQW ,PSRUBQW @ 1RWDWD@P SRUBQN @ 1$

. QRZ QU Z KIFK KHDOK\ |RRG DX
cuonwirEx -

/ RRN.QU DWKHDOY P HWDILQJ Z KH
AKRRVIQ) SURaxey e I
TRRNQ) D i s D |

FKRRVIQJ SURGXFAY
2 oo srecy T S

IQRWP DARQ Z KHQ FKRRVIQU SLRGXRY

J)LIXUH 3XUFKDVH SUDFWLFHV RI FRQVXPHUV ZKR DQVZHUHG WKH SUH LQWHUY |

5HDFK )RU 7KH 6wWDUV 6WDJH
&HQWUH RI 5HVHDUFK ([FHOOHQFH LQ )RRG 5HWDLO (



8 QGHUADQGLQI DQG NQRZ BIGIH RI VIKH + HDOK
6VIDUS DV 6\ \WiP

3 DUARLSDQW Z HUH DVNHG DERXVWIKHU
XQGHUMZQGIQ) DQG NQRZ BIGIH RI WH + HDOK 6\l
5DWQJ 6\ WP +65 $FURWERW VXUH V
FRQUXP HW/Z HH 1 DP [QDUZ I WH I LRQWRI
SDANDIH UDWQJ VWP Q Q

7KH SUH LOMUYHOMRQ VXUH \KRZ HG WDW
SDUARSDQW FROMGHHG WH P HDQLQJ RI WH + 65
VI VWP UHDWIG VR WH KHDOKIOHW Rl WH SURGXRY
Q ,Q FROADWGXUQI WH

IP SGP HOWMRQ WH P DIQ DQVZ HUZ DV UHDWG \k
WHYIHZ RI D SUIRGXPWKDAL D | DYRXUDE®! FKRIFH

WEX\ JRRGWREX\ Q +RZHYHU 1Q
ERW VXUH V P DQ. SDUARSDQW GIG QRADQVZ HU
WLV TXHRQ Q Q

2 YHID@ SDUAASDQW GIG QRAKDYH D JRRG YIHZ R
SIRGXPWZ W 6\BU ,Q WLV TXHWRQ P DQ\
SDUARSDQW GIG QRWSLRYIGH DQ DQVZ HU Q

Q : KHQFRP SDUQJ WH QXP EHU
Rl WL/ EHVE HHQ SURGXPW LQ WH VDP H FDWMIRU
DQG DRLRW FDWIJRUHV SDUAAISDQW DA D\ V
FROUGHUHG WDWP RUH WL UHSUHVHQWMG D
KHDOMIHURSMRQ ) LOD® P RMASDUARLSDOW
FROVGHHG WDWXIW DQG YHTHBEGNV DUH - LY
Z M WH SURSRUARQ RI UHVSRQGHQW DI UHHQJ \R
WLV FOIP EHQI KLIKHUGXUQU WH
IP SGP HQMIMRQ Q WDQ [Q WH SUH
IP SGP HOMMRQVXUH  Q ) LIXUH
VKRZ VVWH UHVX OV UHDWG VR WHVH TXHRQV

$WH\ RX IDP LaDUZ VK VIKH + HDOK 6VIDUS DMQJ MW WP RQ VIKH | LRQWRI SURGXFW'

SHIQMYHMRQ @ ' XUQ) ,QMUIHQARQ

<HV
1R

1RDQVZHU|

,I DSWIRGXPWKDV  WIDUW/ Z KDWGRHV VKDWP HDQ VR \ RX"

SHIQMIYHMRQ @ ' XUQ) ,QMUYHQMRQ

+ HDOK\  QXWIMRXV
* RRG\R EX\
4 XDONV

1 RWIQU

F
|
ZWHJF

L R DN Z Y s s I

YLIXUH
2SHQ HQGHG TXHVWLRQ

+HDOWK\ 6WDU 5DWLQJ NQRZOHGJH IURP FRQVXPHUV ZKR DQVZHUHG W

5HDFK )RU 7KH 6WDUV 6WDJH

&HQWUH RI 5HVHDUFK ([FHOOHQFH LQ )RRG 5HWDLO (



0 HDQIQI R WU
SWHIOMYHMRQ @ ' XUQI ,QMUIHMRQ

1 RWKHDO)

1 RWIKH EHVWRSVRQ
1 RWIQU

1 RVEX\ RIWQ

| RZ TXDOW

2 WHU

R

$ EIVRXIWZ VK P RUH WIDWY LV D KHDAOKLIHURSMIRQ FRP SDUHG VR DQRVKHUELVFXIWZ VK W WIDLY

SUHIQMYHMRQ @ ' XUQ) ,QMYHMRQ

$JUH #

1 HWHUDU HH QRUGMDI UHH F

1RDQZHU s

$ ELVRIXIVWZ VK P RUH WIDWY LV D KHDOKIHURSVIRQ FRP SDUHG VIR D VRIWGUON Z IVIK GIW WIDUY

SHIQMYHMRQ @ ' XUQ ,QMIHMRQ

$IUH ﬁ ' ' '

1 HWHUDUHH QRUGMDIUHH
—

" MDIUHH
IRDQZH

YLIXUH +HDOWK\ 6WDU 5DWLQJ NQRZOHGJH IURP FRQVXPHUV ZKR DQVZHUHG W
2SHQ HQGHG TXHVWLRQ
$JUHH LQFOXGHG VWURQJO\ DJUHH DJUHH 'LVDJUHH LQFOXGHG VWURQJO\ C

5HDFK )RU 7KH 6wWDUV 6WDJH
&HQWUH RI 5HVHDUFK ([FHOOHQFH LQ )RRG 5HWDLO (



$ @ WXKIMDQG YHIHVDEGIVDLH  WIDWY/

3HIOMIYHMRQ @ ' XUQJ ,QMUIHMRQ

$JUHFIIIIIIIIIFIIIIIIIIIIIIIIIIIIthIIIII

1 HWHUDU HH QRUGMDI UHH F

IREDQVZ A

JLIXUH

,Ql OXHQFH RI VIKH + HDOK\ 6VIDUS DVQJ 6\ \WiHP
RQ VKRSSLQJ EHKDYLRXW/

3DUAFRLSDQW Z HUH DVNHG DERXVWKH LOQI HQFH R
WH+ 65 RQWHUWKRSSLQI EHKDYIRXW $FRW
ERW VXUH V P RUHWDQ KDD Rl WH UHVSRQGHQW
LHSRUMGWH Q Q FKHANHG
WH+65 Rl DSURGXPWR VRP H H WIQWI LRP

VRP HMP HV\R D& D\ V DQG FRQVHTXHOWD KDYH D
SRVWYH 1LRP VRP HWP HV\R DA D\ V' LQIOXHQRH RC
WHUSXUKDWH Q Q 0 RW
SDUARSDOW DI UHHG \R 1 1QG IMHDV VR LHFRIQMWH
Q Q RUFKRRWH Q

+HDOWK\ 6WDU 5DWLQJ NQRZOHGJH IURP FRQVXPHUV ZKR DQVZHUHG W

Q | RRGV WDWDUH WH KHDOMIHVAZ KHQ
VKRSSIQJ : KLBI VRP H SDUAASDQW FRMGHHG
WDWKH Z RX@ XVHWH + 65 1QWH I XWUH DVD
JIXIGH VR KHDOMIHURSWRQV Q Q
RUFRP SDUH EHVE HHQ RSWRQV Q Q

VRP HFRQUGHHG WH\ Z RX@ QRWKVH W
Q Q 7KLV TXHWMRQ KDG P DQ\

EQONDQVZ HY Q Q ) LIXWUH
VKRZ VVWH UHVXEOV LHDWG VR WHVH TXHWRQV

+RZ RIVHQ GR\ RX FKHFN WiKH + HDAK 6VIDUS DVIRQJ RI D SLRGXFW

SHIQMYHMRQ @ ' XUQ) ,QMIHMRQ

$@DVv
p— |

z'm*

6RP HAP Hv

5[”“’—
- |
|

1RDQVZ HU

YLIXUH

&HQWUH RI 5HVHDUFK ([FHOOHQFH LQ )RRG 5HWDLO (

+HDOWK\ 6WDU 5DWLQJ NQRZOHGJH IURP FRQVXPHUV ZKR DQVZHUHG W

5HDFK )RU 7KH 6WDUV 6WDJH



,QIOXHQFH RI VIKH + HDOK 6VIDU5 D) RQ SXUFKDVHV
O SHIOMYHMRQ @ ' XUQ) ,QMIHQARQ
$@DV
21WQ
6RP HWP HV
5DIHO

1HYHU

1 RDQVZ HU

" R\ RX ILQG IWMHDW VR NQRZ Z KLFK | RRGV DUH VIKH KHDOWLHWAZ KHQ WKRSSLQI™
O 3HIQMYHMRQ @ ' XUQ) ,QMUIHQMRQ
$IUH
1 HWHUDI UHH QRUGMDI UHH

" MDIUH

1RDQVZ HU

&KRRVLQJ VIKH KHDOKIHW\SLRGXFW DYDIDE®1 Z KHQ VKRSSLQJ
O SHIOMYHMRQ @ ' XUQJ ,QMIHMRQ
$IJUH
1 HWHUDJIUHH QRUGMDIUHH
' MDIUHH

1RDQVZ HU

J)LIXUH +HDOWK\ 6WDU 5DWLQJ NQRZOHGJH IURP FRQVXPHUV ZKR DQVZHUHG W
$JUHH LQFOXGHG VWURQJO\ DJUHH DJUHH 'LVDJUHH LQFOXGHG VWURQJO\ C

5HDFK )RU 7KH 6wWDUV 6WDJH
&HQWUH RI 5HVHDUFK ([FHOOHQFH LQ )RRG 5HWDLO (



) XVIKUH XVH Rl VIKH + HDOK 6VIDUS DV
© SHIOMYHMRQ @ ' XUQJ ,QOMIYHMRQ
* XIGH VR KHDOKIHURSWRQY
&RP SDUIHRSWRQV

$OHDG XMQJ

© RXGQWK\WH
8 QUXLH

2 WHU

1RDQVZHU

YLIXUH +HDOWK\ 6WDU 5DWLQJ NQRZOHGJH IURP FRQVXPHUV ZKR DQVZHUHG W
2SHQ HQGHG TXHVWLRQ

5HDFK )RU 7KH 6wWDUV 6WDJH
&HQWUH RI 5HVHDUFK ([FHOOHQFH LQ )RRG 5HWDLO (



5HDFK ) RUVKH 6VIDUY FDP SDLIQ LHFD@

7KHVXUH GXUQJ WH P SOP HQEMRQ LOFX(GHG QRWEHG Z DV WH VKHD VIV IRQRZ HGE\ W
TXHMRQV LHDWG \R WH FDP SDLIQ DQG IW [OHWY DQG | XIMDQG YHI HVE®! EDQQHLY DQX
PDMUDY )LUXUH 0 RWIHVSRQGHQW Z HH SRVMLY/ 3 DUAFLSDQW FRQVIGHIHG WDVWKH
XQDZ DUH R WH FDP SDLJQ HWHUEH RUH HOWMUQJ SURP RWRQDCP DWIUDY KHSHG WHP VR WION
WH VXSHUP DINHWQ RUZ KL®I DAMH DERXVEX\ LQJ KHDOKIHURSMRQV Q DQG

VXSHWP DUNHW 7KHP DMUDOMDWZ DV P DIQO LI XHORHG WHUSXUKDVHY Q

1 RWFHG DQ\ VKLQJ VIKDWHQFRXLDIHG + HDUG DERXWWIKH 5 HDFK | RUVIKH 6VIDUV
KHDOKLHUI RRG DQG GUOQNV SXUFKDVHV! FDP SDLIQ EHI RUH YIMMIQJ IKH VXSHWP DINHW
1RW DSSOLFDE:! 1RW DSSOLFD

7KLONLQJ RI EX\ LQJ KHDOKIHURSVIRQV 3LRP RURQDCP DVIHUDQY LQI XXHQFLQJ
GXH VR VKH SLRP RURQDCP DVAUDY' KHDQKIHUSXUFKDVHV!

1RW VXUH _ 1RW DSS 1RW VXUH _ 1RW DSS

0 DVIAUDQY QRVIFHG LQ VIKH VXSHUP DINHW

5HDFK IRU WKH JUXLW  YH +HDOWK 6W +HDOWK\ |
EDQQHUV ¢ VKHOI WI
1RQH
&DP SDLJQ MNHOKRRG RI 3LRP RVIRQDCP DVAUDY Z IMK JUHDWAULP SDFW
LOI OCHQFLQJ SXUFKDMQJ LQ WRWH
0 RHOHO IRFKDQIH @ /HVONHD @ 18 +HDOWY +HDO
5DWLQJ UHEL
I WDJV
1RW DSSOLFDE
JLIXUH 5HDFK IRU WKH 6WDUV FDPSDLJQ UHFDOO GXULQJ LPSOHPHQWDWLRAQ

5HDFK )RU 7KH 6WDUV 6WDJH
&HQWUH Rl 5SHVHDUFK ([FHOOHQFH LQ )RRG 5HWDLO (



5HFRP P HQGDVIRQV |RUVXSHWP DINHW

7KH OWWHPARQ RI WH VXUH GXUQI WH

1P SGP HOWMRQ LOFOXGHG TXHWRQV DERXINMH
VDM IHV WDWXSHUP DINHW FRX@ P SGP HQWE
HQFRXWDIH FXVWRP HWVR EX\ P RUH KHDOM\
IRRGV 7KH P DRUW Rl SDUARSDQW Q

DIUHHG WDWAKH VKRX@ FRQWOXH VR SLRP RWM
KHDOM\ HDWQJ ) LYH WIWP HQW Z HH SRVMG \R
UHVSRQGHW/ VR P HDVXUH WHUBIYHCRI DIUHHP HOW
RQ VSHALLE VADMIIHV $V\KRZ QLQ 7DE®
SDUARSDOQW DJ UHHG WDWARUHY VKRX@ KDYH DW

GDVWRQH FKHANRXWINDWGIG QRVWGLVS D\
XQKHDOM\ IRRGV Q QR FKHANRXWZ LWk
XQKHD®M\ IRRGV Q GVSO\ KHDAOKIH

SURGXPW DWINH HQG Rl WHUDMBN Q

RIHUSUFH GIVFRXQW RQ KHDOK\ IRRGV Q
KDYH P RUH VKHD VSDFH | RUKHDOK) | RRGV

Q DQG RIIHUD @UH WDQIH Rl KHDOK\

IRRGV DQG GUQNV IQFOXGIQ]
P HD® VQDAW FRQYHQHQFH IRRGV Q

7DEOH 5HFRPPHQGDWLRQV IRU VXSHUPDUNHWY IURP FRQVXPHUV ZKR DQVZHUH

6VIDWAP HQW

$QVZ HWVY

<H
6XSHWP DUINHW \KRXG

FRQWXH HOFRXLDULQJ
KHDOM\ HDWOQJ 1$

1R

6XSHUP DUNHW VKRX @ Cw

KDYH DABDWRQH

FKHANRXWZ WRXW 'LVDJU-

XQKHDOM\ |RRGV 1%

1 R FKHANRXWZ W LHXW

XQKHDOK\ IRRGV ‘cvou U
1%

6XSHP DINHW VKRX@ Cxw

GMVS@ KHDOMIHU

SURGXPW DWAKH HQG R LvoJ Uil

WHUDMBNV 1%

$JUHH LQFOXGHG VWURQJO\ DJUHH

DJUHH 'LVDJUHH LQFOXGHG VWURQJO\ G

5HDFK )RU 7KH 6WDUV 6WDJH

&HQWUH RI 5HVHDUFK ([FHOOHQFH LQ )RRG 5HWDLO (



7DEOH 5HFRPPHQGDWLRQV IRU VXSHUPDUNHWY IURP FRQVXPHUV ZKR DQVZHUH

6VIDVIAP HOW

$QVZ HWVV

BXSHUP DINHW \KRX@
RITHUSUFH GMRXQW RQ
KHDOM\ |RRGV

soon

1 HXWDO

" MDIUHH

1%

6XSHWP DUNHW WKRX@® 1HXW

KDYHP RWH WKHOD VSDHH "LVDJUHH

IRUKHDOM\ |RRGV 1%

EStp oG s I

RITHUD @UHWDQIHRI

1 HXWDO
KHDOK\ |RRGVDQG
" MDIUHH
GUQNV IQFOGIQU
P HD VQDANV FRQYHQIH 18
QFHIRRGV
$JUHH LQFOXGHG VWURQJO\ DJUHH DJUHH 'LVDJUHH LQFOXGHG VWURQJO\ G

5HDFK )RU 7KH 6wWDUV 6WDJH
&HQWUH RI 5HVHDUFK ([FHOOHQFH LQ )RRG 5HWDLO (



(YDOXDVIRQ) LQGLQIV _ ,QMIVHZ V

2 YHUWYIHZ RI SDUMFASDOW

7Z RIRFXVJIWRXSV Z I WUHH DQG IRXU
SDUAASDQW HDFK  DQG ILlYH RQH RQ RQH
LOMUYEZ VZ HH FRQGXPAMG 7KH VE R I|RFXV
JURXSVIQFOGHG P HP EHWRI WH FRP P XQIW

Z KR Z HH SDUARI WH SURMPAFRQARQI LRXS DW
/+$ DVZ HODVKHDOK SLRP RURQWH | [LRP / &+ ¢
DQG/+$ 2 QH RQ RQH IOMUYHZ VVZ HH FRQGXPWC
Z W, LHVLOARUH RZ QHWY DQG P DQDIHLY DWIMH
SDUARSDWQI VWRUHV

YLIXUH

/ DAMMQLQI VR VIKH FRP P XQIW DQG UHVIDLGHYY

$ @SDUAASDQW H SUHWHG WH QHHG IRUD
SWRIWDP @\H5) 76 IQWH/ DWREH 9D  7KH,

H SOIOHG WDWIKH FRP P XQIW KDG D @P WG
XQGHUAMZQGIQJ RI Z KDAIRRGV DQG GUONV Z HH
DQG Z HH QRVWKHDOM\  DQG BZ FRP SIDQFH Z W
UHRP P HQGDMRQVILRP WH $XWADIDQ' LHEU
* XIGHIQHV HVSHAD® QWP VRI 1XIMDQG
YHIHEE® FRQUXP SWRQ $GGIMRQDDM WH
UHFRJ QVHG WDVWKH FRP P XQIW KDG &Z HUBIVHA
Rl HGXFDWRQ WDQ RWHUDUHDV LQ 9IRRUD Z KIFK
SUHVHOWIG DGGIMRQDOFK DA HV [RU

FRP P XQIEDWQJ KRZ \R HDWKHDOMI® 7R DGGUHW
WLV QHHG SDUAASDQW H SOIQHG KRZ WH
FRQUXOMG Z I WH FRP P XQIW VR GHWALP IOH

Z KDAZ RX@ KHS WHP VR 1P SURYH WHUGIHW

) WRP WLV FRQVXGARQ DMP S®I \R |RTRZ

DQG WH/ &+ 6 3LRMPAR 11 LEHU 7KH LOMXHZ V
WQHGILRP R P IQXWA Z IW DQ DYHWDIH
GXUDARQRI P IQXWV )LUXWH  SUHHQWD
© RUG &BXG JHOHDWMG 1Q 1 9LYR KLIK@IKWQJ W
P RVAILHT XHQWD RAFXUIQJ Z RUBV DALRW
SDUARSDQWQMUNEZ V / DUHUZ RUGV UHSUHVHQW
WP VWDWDSSHDUHG P RUH RIWAQ 1Q WH GDVIVHW
UH GPWQI NH WHP HV 1Q SDUARSDQW

H SHUHQFHV DQG SHUAHSWRQV

$ :RUG &ORXG RI IUHTXHQWO\ RFFXUULQJ ZRUGYV LQ SDUWLFLSDQW LQV

LOMUHOWRQ Z DV GHMIQHG 3 DUARSDQW
GIVFXWHG KRZ WH FRP P XQIW Z DQWG KHDOM\
HDW VR SUHSDUH UHASHY Z KIEK JXIGHG WHP \R
GHYH®S UHASH FDUGV WDWARX@ EH SOFHG
DERQIMGH RHUSURP RARQDCP DMUDY 1Q
SDUARSDWQI VRUHV ) RGRZ IQJ FRP P XQIW

H SHUHQFHV WH LOMUYHOWRQ Z DV DOR GHMIQHG
VR KLIK@ KWSRVMYHO KHDOK\ |RRGV [QWMDG R
IRFXVIQJ QHIDWYHO RQ XQKHDM\ |RRGV Z KIFK

Z DVD FRQAHWQ IRUFRP P XQIW P HOWCKHDOK

BXSHUP DUNHW DQG UV Z HUH LGHQWLHG DV

SRWQADCFRP P XQIW GDGHWY Z KR FRX@ Z RIN\R
IP SLRYH WH KHDOM Rl WH/ DAWREH 9D@A\  + HDOM
3URP RURQ W | GVPXWHG KRZ WH\ NQHZ WDW
VXSHUP DINHW DQG LHVBBLY FRX@ SO DNH LR®
DQG Z DQMG VR Z RUN VRI HWHUVR DFKLHYH EHWHU

5HDFK )RU 7KH 6WDUV 6WDJH

&HQWUH Rl 5SHVHDUFK ([FHOOHQFH LQ )RRG 5HWDLO (



FRP P XQW GHEU KHDOK DVRQHWAI| P HP EHU
H SOIHG

BXSHUP DUNHW UHD@ DUH LOMUHVMG LQ Z RINQU 1Q
WHHWSHVR SLIRMPV 7KH UHIOMHMG
EHFDXVHWH LHFRP P XQW P HP EHY/

WHP VHYHV
+HDOWK 3URPR

,QRUGHUVR Z RINH [ HAAYHD Z MK UHVBBLY + HDOK,
3URP RURQ WA | H SUHWHG WH P SRUBQFHRI
QMQQ) VR WHUIHHGEDAN 3 DUARSDQW

H SOIQHG KRZ WH Z DOWG BBV VR VENH

RZ QHUKIS RI WH SLRMPADQG | HHAQYROHG LQ W
SIRAHW 7KLY LOFOXGHG KHDOK SLRP RWRQ WA |
HP SRZ HUQJ UMVBLBIUMEI T WURXIK WDIQIQ)

Z KIFK RQH UVBIBUH, SOIQHG KHSHG Wl VR |HHO
P RUH FRQI [GHQWR H SOIQ WH EHOHIWRI 5HDFK
IRUWH 6V VR FXVWRP HYY $GGIMRQDEM  UHVIBLY
H SOIQHG KRZ WHURZ Q H SHUNWH DQG

NQRZ ®IGIH Rl WHUFXWRP HUEDVH KHSHG WHP
VR XQGHUAMZQG KRZ 5) 76 Z RX@ EH IHAHYHG DQG
Z KDWP RGUIFDARQV\WKH P D QHHG VR P DNH R
HQVXUH VXFRHW 5 HVBLGBLY KLI K@ KWG WDWMZ DV
IP SRUBQUWR XQGHUAMQG Z KDAFXVRP HY/
ZDOWMG\VREX\ DQG | RUPXWRP HY/\VR |HHO
VXSSRUMG VR WH FRX@ P DNH D KHDOKLHU
FKRIFH

7KHP SRUBQFHRI VIP STAW Z DVDNH\
VHOWP HQAH SIHWHG E\ ERW + HDOK 3URP RURQ
DQG UAVBIOAMB | P HP EHLY + HDOK SURP RARQ M|
GIVEXWHG WH | HHGEDANWH UHRHLYHG | LRP
UHVLBLY DIWIUWH LOMDCSIBRWSLRIDP Rl 5HDFK
IRUWH 6V 7KH H SOIQHG WDWR@RZ LQJ WKLY
IHHGEDAN FKDQIHVZ HHP DGHVR KRZ WH 1O
VWRUH P DWUDY Z HH SUMVHOWG 5 HVBLBLY KDG
H SUHWHG | IXVWDARQ Z WK VRP H DVSHRWRI WH
SWRIWDP |RUH DP S® WH |HOWMDWP DIQEAQIQ]
VKHO VIV | RUIQGIVIGXDOSLRGXFW Z DVVRR WP H
FRQUXP 1QJ + HDOK 3URP RARQ W | Z HHWHQ
DE®! VR QAMQ VR WLV | HHGEDN DQG DGDSWIR D
VIQI B VKHD VMS GEHOKDWAMHDP @OHG WH
SIRFHW IRUUMVBIOARI | BLP IDUWD UHVBIOAI|

H SOIQHG WDWKH Z HUH XVXD@ YHY EXV Z WK
WHGD VR GD\ LXQQLQJ RI WHUWRUHV DQG GIGQW
KDYHWP H | RUDGGIMRQDOAVNY WDWZ HH RYHLO
FRP SCFDMG 3URP RARQDCP DWAUDY WDWZ HH
VP SGU VXFK DV \WIME SR/ Z HH GHVRUEHG

DVZ HOP DIQWIQHG E\ + HDOK 3LRP RWRQ |
DQG UHVBLBILY SHURHLYHG WDWAKH Z HH HDMHUVR
XVH 6lP STAW QP HADILQJ Z DVDOR [P SRUBQW
IURP WH SHY/SHARYHRI FRP P XQIW P HP EHWY/
7KH H SOIQHG WDWZ KHQ FRQOVGHUQ) WH
XQITXHFRP P XQW QHHGVRI WH/ DAREH 9D@A
WH QHHGHG VR HQVXUH WDWKHUP HWDJLQJ Z DV
FODU DVRQHFRP P XQW P HP EHUH SOIQHG

, MOWWAALON MWD VP S®1 KRSH X@ | RRGURRI
VIWDVRQ VR BDG DQG J XLGH SHRS®H VIR EHMAJ
QAMMRQ

&RP P XQWP HP EH

7KL Z DV IH GG 1Q KHDOK SLRP RWRQ WA |
GVPAWQI KRZ WHUNH P HAWDIH WDWD@IH KW
DQG YHITHWRE®N DUH | LYH WAL Z DVZ HD
XQGHUAMRRG DQG UHFHYHG E\ EXWRP HY GXHWR
WH SXIBRVHO VP SGI P HWADILIQI XVHG

7KH P SRUMDOQFH RI SDUDHUKLSY

$@SDUAASDQW H SUHWHG KRZ WH LHDMRQWKISYV
EHVE HHQ UMVBIBLY / &+ 6 DQG/ +$ ZHHNH R
WH VXFFHWRI 5HDFK |RUWH 6V $@
SDUARSDQW DOR GHVAUEHG WH SRVYH

RXWRP HVRI WHVH SDURHUKLSV DQG KRZ

Z RINQU VRIHWHUDQG XVIQJ WH XQITXH W@ DQG
SHWSHRRYHVRI HDFK JURXS P DGH WH SURJLDP
VWRQIHUDQG P RUIHH IHARYH DV RQH AR |

P HP EHUH SOIQHG

VW EHHQ D | DQWWAE H SHUHQPH I RUXV\R EH
LQYROHGLQ SDUAFX@UD DV D SDUGHIKLS SLRMPW
© H YH D@EURXI KWGL | HIHQWAMMHQI WV VR WLV
S

+HOAM 3URP RARQ W

7KHVXSSRUABLRYIGHG E\ / &+ 6 Wl | VR UHVILOAY
Z DV DOR SHUAHYHG DVD NH HQDEBIUVR VXFFHW
6VBI| P HP EHW/Z HUH DEGIVR EXIQE D WKVAQU
HOMRQWKLS  Z IV UHVBLBIY WURXI K DPARQV VXK
DVSURVIGIQ) WHP Z W WDIQIQ) FRP SBMQJ 6\RU
BFRXVESS DWHWP HOW Rl WHUSWRIUHW DQG
HQFRXUDJLQJ WHP VR FKDQIH GVS@\ VZ KHUH
QHFHWDL 5 VBB SHUPHLYHG + HDOK 3URP RURQ
MBI DV NQRZ BIGIHDE®! KH®I XODQG | DAMIVRLY

5HDFK )RU 7KH 6WDUV 6WDJH

&HQWUH Rl 5SHVHDUFK ([FHOOHQFH LQ )RRG 5HWDLO (



LQ WHUMRUHV HIRUV VR P HAVWKH EHQRKP DUNV
VHAURXI K DWHWP HOWRR® ONH WH 6VRUH 6FRXV
$SS +HDOK 3LRP RURQ Wl I H SOIQHG KRZ WH\
WHG VR KHDUWRVH YRIEHVRI WH VXSHUP DUNHW
1Q WHUZ RN DQG IQYRIH UHVBLBLY 1Q FKDQI HV VR
WHSWRIWDP GHMJIQ 7KH DOR GHVRUEHG KRZ
SIRNGIQU | HHGEDAN VR UHVBLBLY KHSHG EXIES WKW

DQG HRDE®IG | XUMHURKDQI HV

2 QH UHVBLBGIUH, SUIMWHG D GHMLH\VR GR P RIHZ RWN
VR SLRP RW KHDOK\ HDWQ 1Q WHUWRUH DQG \DZ
WH SDURHUKLS EHVE HHQ WHP VHOHV DQG WH
KHDOM SLRP RWRQWDP DV FUMFDOR DFKIHYIQJ
WDWIMRQ 7KLY GHMLH | RUJUHDWURKDQIH Z DV
DOR FRP P HOMG RQE\ KHDOK SURP RARQ I |

Z KR H SOIQHG WDWRQH VXSHUP DINHVKDG
LOGHSHQGHQWD FUHDWG HQG RI DIMBI GVSM\ VIRU
IRXUDQG | LYH WBUMP V' 7KHH Z HH DOR
DGGIMRQDCKHDOK\ RSWRQ QXGJH WD FRQGXPAMG
DWRQH VXSHUP DUNHWDWIKHUUHT XHWVXSSRUMG
E\ WH KHDOM SLIRP RARQ W $V RQH UHVGBU

H SOIQHG UV DOR GHMLHG FKDQIH EHFDX\H
WH FRX@ VHH WH EHQH LW

<RX QHHG VR KDYHVRP H UHVBLBLY/ Z KR VINH DRARQ
ZKRFDQFARP HXS Z I WH SDQ
SHEGI

&KDMIQIHV Z VK VFDAQJ XS DQG VXWIDLQDELOW
$@KHDOM SLRP RURQ W | GVEXWHG WH
GLLILEXGAHV Z I VHRXUQ) BRQJ WP VXWLQDELDN
IRU5) 76 DQG RWHUMP LOUSIRMPW + HDOK

3URP RURQ W | H SUHWHG WHUHQWXMDVWP DQG
SDWIRQIRUS5) 76 DQG WHUSHUFHSWRQ WDVWKH
SWRIWDP Z DVP DNQJ D GlLIHHQFH 1Q WH

FRP P XQW EXVWKH Z HUH FRQFHUQHG DERXW
VHRXUQJ RQIRIQJ IXQGIQ) 7KLV Z DVH SOIQHG E\
ROHWEAI P HP EHU

, GROWIKION L WWHHVDQ. @ANR! LGHDV W/ Z KR\
JRIQJ VR IXQG IWDQG Z KHH IMIRHVIURP KHH
+ HDAO 3URP RWRQ W |

5 HVBLBLY H SURWHG D GHVILH VR FRQWOXH Z WK
5HDFK | RUWH 6V GHVSIW WH SURILDP
NOMWKIQ) H SOIQQI WDWKH [HOWZ DVD JRRG
WIQJ) |RUWH FRP P XQIWVKHDOK, + RZ HYHU

Z KI®1 WLV Z DV UIHHYHG SRUMYHO E\ KHDOM
SWRP RARQ W WH DR DANQRZ BIGIHG WDW

WLV Z RX@ P HDQ J UHDWUI XQGIQJ DQG Wl 1 1QU
WHTXWHP HQW DVRQHWI| P HP EHUFRP P HQOMG

: HREYIRX\M® KDYHVWR SURYIGH D GiYHCRI
UHVRXUHQ) EHKLOQG IMWR KHE FROWOXH VR VXSSRUV
WH RZ QHY/ VR GHRYHUWLY SLIRMPWSVP XFK DVZ H
FDQWDHK WHP  DQG HP SRZ HUWHP  \WHUHV\WOD
GIYHORI UIWMRXUAQ] WADVWMW EHKLQG D@QRI \WWKDW

+HDOK 3URP RARQ |

7RP MIDM WL + HDOM 3URP RARQ AR |
H SOIQHG KRZ WH Z HH DIP 1QJ VR WDQUMRQ \R
D VXSHP DINHWBIG P RGHOZ KHHWH, Z RX@
VXSSRUNDWHUWDQ BDG | XWUH Z RINZ IW WHVH
VRUHV $GGMRQD® WH GVFXWRQ IQFOGHG
XVIQI QRQ WDGIMRQDAHVRXUFHV VIXFK DV
XQLYHIMW VWXGHQW RQ SOFHP HQW |RUGDD
FROPURQ DQG UIMIBIUHQIDIHP HOWDVD Z D\ \R
UHGXPH WH UHT XLLHG W 1QJ UHVRXURHV

+ HDOK 3URP RARQ W | H SOIQHG WDWKH
EHIHYHG DFKIHYIQ) DFKDQIHIQ,* $ SRIR Z RX@
DWIMAZ IV WH VXVLQDELON Rl WH SLRILDP

7KH SHUPHYHG WDWHQGRUHP HQADQG VXSSRUN
IURP KHDG RI1LFH Z RX@ | XUMHUHQFRXUDIH WHU
PXUHQWHVABIY DQG P D' DOR DWIMAIQ UHRUXIQ)
QHZ VRIHV\R RIQ5) 76 5 HVBIBAY KDG H SOIQHG
WDWGXH VR WH * $ FRUSRUDWM VWAXPXUH WH,

Z HIH XQDE®! R P DNH FKDQI HV VR WHUIQGIYIGXDC
VWRWH SRTA VR UH GPAMNHUSDUAASDARQLQ5) 76
LOWMDG DIP 1QJ VIR FKDQIH WH WRUHV SUDPAFHV

+ HDOK 3URP RARQ W | H SOIQHG WDWZ KB WLV
Z DVKD@IQIIQ) WH. LOWQGHG R IQYIW WH ,* $
KHDG RI I LFH VR | XWUH Z RUINVKRSV VR [QYROH WHP
LQWH SIRIWDP  DQG KRSH X DRKIHYH KHDG
RI1LFH ®IYHOSRIR FKDQIH R DI HAAD@* $V Z IWIQ
9IRRUD

0 HWRGV VR VFDBI XS WH SLRILDP  DQG IQWRGXFH
VR QHZ \WRUHV DQG DUHDV Z HUH GVEXWHG E\

+ HDOM 3LRP RARQWEI | 7KH SHUFHLYHG WDVWD
NH HQDEGUWR JUHDWUSIRIWDP UHDFK Z RX@ EH
VR LQYROH P RUH VXSHLP DUNHW LOFOXGIQI 1L
SRWE®! P DRUFKDIQ VXSHUP DINHW VXK DV
&ROVDQG: RR@ RUMV ,QYROLQI P RWH

VXSHWP DINHW Z RX@ D@Z D JUHDMUSURSRUARQ
Rl WH/ DAREH 9D@\ FRP P XQIW VR HQIDIH Z WK
5HDFK |RUWH 6V DVFRP P XQW P HP EHWY/
GIVFXWHG \WWDW

5HDFK )RU 7KH 6WDUV 6WDJH

&HQWUH Rl 5SHVHDUFK ([FHOOHQFH LQ )RRG 5HWDLO (



WH IQYROHG ,* $VZ HH QRWZ KHIHWH @vHG RU
ERXIKW IRFHUHY 6P D@UVXSHWP DINHW ON\H

¥ $VZ HHSHRAHYHGE\ FRP P XQW P HP EHW/ DV
QRWZ KHHFRP P XQW P HP EHYW/ GG P RWRI
WHUJWRFHY WKRSSIQJ Z KIFK UHGXFHG WH
RYHD@H SRVXWHWR 5HDRK | RUWH 6V

SWRP RWRQDAP DWAUDY

) XVIKUH GLLHPRQV

7KH QHHG |RUZ IGH FREDERUDARQ Z IW QHZ
SDUQHY/ Z DVKUIKWKWG E\ P DQ. SDUARSDQW
3DURHUQI Z IW GRFDCRU DQVOMRQV VXK DVIRRG
UHIH JURXSV JUHHQILRFHY VAKRRY DQG
VSRUAMQ) FOXEV Z DV VXJ J VMG R LQFUHDVH WKH
SWRILBIRI 5HDAK |RUWH 6V 5 HLBLY

KLI K@ KWG WHUGHMLH | RUJUHDWIUSXETHEW | RU
WHSWRILDP  WURXIK SRWIE®! | XVWUH HYHQW DW/
WHUWRUHY RUFRMERUMRQ VR RUIDQVH SUJ H
GUDZV &RP P XQW P HP EHY/ DOR WRXJ KVWKHH
Z DV SRWQWDA RUFR@ERWIDARQ EHVE HHQ * $
VWRUHV DQG VAKRR® VR SLRYIGH | IXIWRURKIGUHQ
VR QRWRQD KLIKQIKWB) 76 EXVDOR VR SURYIGH DQ
RSSRUMXQIW | RUFKIGUHQ VR W QHZ. 1 UKW WH

P D\ QRAKDYHKDG EHRUH + HDOM 3LRP RWRQ A |
GHVRUEHG WH LOMUHVK DA HDFK. | RUWH 6VIBLY
KDG JHQHIDWG DP RQJ RWHUDI HQAHV DALRW
9IARUD DQG WHUGHVLH VR FLHDW D &RP P XQIW
Rl 3UDPWEH VR FRRUGLODW HIRUV VR [P SLRYH
KHDOM\ RSWRQVZ IWILQ VXSHIP DINHALHVIBLODQG
VKDUH URVRXURHV LGHDV DQG GIVRXW FKDEBIQI HV

$VRQHWA | P HP EHUH SOIOHG

7TKHHYV D UHDOR®! I RUMRP HRQHWR SO\  Z KHWHU
WDW/ 91 HDOM RUWH" HSDUR HOARI + HDOK

VRP HRQH DD 6ViMA GIYHOR GR VRP H FRRUGLQDVRQ
DRRWWH 6V |, KLON WDWZ RX@ EH LORIHGE®H

+HDAM 3URP RWRQ WU

+ HDOK SURP RARQ W I H SOIOHG WDWKH. KDG
EHHQ DSSURDFKHG E\ P DQ\ RWHU®FDO
JRYHUOP HQW @®RFDOSXETE KHDOK XQW DQG
FRP P XQW KHDOK SURP RURQ | XQGHG DIHQAHV
DVN.QJ |RUDGYIFH RQKRZ VR | DAMAMW DQ
LOMIHAARQ VXK DV5) 76 LOFOXGIQI KRZ R
HQIDIH Z WK VXSHP DINHW\R JHAKHP RQ
ERDUG DQG SURP RW WH EHOH W RI VXFK D
SWRIWDP -+ HDOK 3URP RWRQ W | \KDUHG \WHU
GDLUOIQIV DQG H SHUHQAHV Z IW RWHY/
SHUFHIYIQU WDWINMHUH FRX@ EH I XVMUH SRWQWDOR

IRUP D@ SURYIGH P DWIUD® DQG WDIQIQJ RQ
IP SGP HQAQJ DSWRIWDP @\H5) 76 R RIKHU
JURXSV

&RP P XQW P HP EHW GHVAUEHG P DQ\ IGHDVIRU
| XWWUH GILHARQV DQG H SDOMRQVR! WH5) 76
SWRIWDP 7KHFRP P XQW P HP EHWY/ SHUFHYHG
WDWZ KL® WH FXUHQWSLRIWDP Z DVJIRRG 1L IW
FRX@ JR I XUMHUDQG DK P RUH SHRS®! IMFRX@
KDYH D JUHDWULP SDPW7KH VXJJHMG FRQFHSW
VXK DV JWDE DQGJR NW IRUPXVWRP HY Z KHH
WH Z RX@ KDYH DOMH LQI IHGHQW HT XLLHG |RU
D IDWKHDOM\ P HDOSDFNDJHG DQG UHDG\ [RU
WHP VR SXUKDVH $GGMRQDD WH GVEXWHG
QHZ ZD\VRI DSSHD@Y \R FXWWRP HY/Z KR P D\ EF
XQUXUH DERXWKHDOK\ IRRGV E\ KLIK@QKWQU
RWHUEHQH IWRI KHDOK\ SURGXPW VXK DV WHU
VHDVRQDON WDWIMH Z HH P RUH HFRQRP LEDCRU
EHWMUYDOH DQG WIDWKH. FRX@ SUHSDUH WHP
1QZ D\ VWDWKVHG GW HOPMEAW 6LP [DUD KHDOK
SURP RAWRQ Wl | DOR KDG IGHDVIRUQHZ ZD\V
WH FRX@ H SDQG WH H MAQI 5HDFK | RUWH
6VBLY/ SLRILDP VR FROAQXH W JLRZ W, [LRP
VAHQIW VR VAHQIW  7KH GIVRXWWHG WH

IP SRUBQRH Rl FRAIPWQ) VDB GOV LQ WH | XWWLH
DQGKRZ WLV FRX@ KHS VR SURYH WH

H 1 HPAYHOHW Rl 5HDFK |RUWH 6V ILRP D
EXVIQHW SHY/SHPRYH E\ GHP RQVADAR]) WDWINH
SWRIWDP [P SLRYHG RUGIG QRVDI | HAARYHLD@VDBN

+ HDOK 3URP RARQ W | SHUFHLYHG WDV6) 76 Z DV
RQH SDUARI D JUHDWUDGYRFDR HIIRUAIMH Z HH
GDGIQI IRUMHUFRP P XQW 7KH H SOIQHG KRZ
WHULQYROHP HOWQ WLV SLRIWDP KDG BIG R
RWHUDGYRFDR HIIRUNV VXFK DV FUHDWQU

VXEP DMMRQVVR JRYHUOP HOWFRQUXGMRQV

UHI DUBIQI XQKHDAK\ |RRG P DINHWQJ R FKITGHHQ
DQG KHDOM WBULDWQIV + HDOK 3LRP RARQ M|
SHUFHLYHG WDWKLY Z RINZ DVWH EHIIQQQI R
WHUDGYRFDR HIRUV DQG WDVWKH KDG
IGHQWIHG D QHHG | RUJ UHDWMUVXSSRUNRUWHLU
FRP P XQW DVDWMBI| P HP EHUFRP P HQMG

: H@FRQAQXH VR BRN | RURSSRUMQHV VR
DGYRFDW DQG DOR DGYRFDW | RUP RUH KHDOK)
| RRG UAVILAQWDWYHY @\H 5 HDFK | RUVKH 6VIBLY

+ DO 3URP RWRQ M|

5HDFK )RU 7KH 6WDUV 6WDJH

&HQWUH Rl 5SHVHDUFK ([FHOOHQFH LQ )RRG 5HWDLO (



( YDOXDVIRQ) LOGLQIV _ 6X\MILQDELDN 6XUYH

$ VRDCR  SDUAASDQW WEBUMG WH VXUH
DQG FRP SOMG IW) (RP \WH
SDUAASDOQW Z KR WBUMG WH VHPARQ RQ
SDUARSDQWAKDUDRMUMARY \WH P DRUW Z HH
IHP DB Q 0 RWSDUARSDQW LHSRUMG
WHUUR®! Z DV 1Q KHDOM SLRP RURQ Q R

FRP P XQW P HP EHW Q 3DUARSDQW
SUP DU® VXSSRUMG WH [P SOP HOWMRQ Q
RUIP SOP HOMG \WH5) 76 SIRILDP  Q
Vi Z HIH DOR LQYROHG IQ WH
SOQQQI WIIH 7DE®  \KRZ VWH JHQHDO
FKDUDRMUMAEY R WH VXUYH,

7TDEG!  &KDUIDRAMIMAFY R SDUNASDONV Z KR DQVZ HIHG WH \VXXMBICDELDA ViXUH

&KDWDRAMMUME

* HQGH
)HP DE
0 DE

3RVVIRQ LHBIYDQWR SLRVR
+ HDOK SURP RUARC

&RP P XQW

&RP P XQFDWRQ
SHEIOMI|

,QYROHP HOWQ 5 HDFK IRUWH 6B/ SLRJIWDP  TXHVWLRQ DOORZHG IR

30

P SOP HMY

EXSHIMQI [P SOP HQUEMWRC
EXSSRUMY P SGP HQWARC
( YDXDWRC

2\WH

$@FRUHV I RUWH VXWILQDELON VXUH Z HH RXW
RI DSRMEGIVRBCR  ZIW  UHSUHVHOWQD WKH
P D P XP ®GIYHAQHDFK GRP DIQ 7KH DYHUDIH
VFRIHDARWD@GRP DQVZDV ~ )UIXWH  7KD
LOGIFDWV WDVWKH 5) 76 SURIUDP KDV D VARQJ
FDSDAW | RUVXWRILQDELOW  7KH &Z HAWXEVFDG
VFRUHVZ HH I RUIXQGIQI WRELDV 0

IRQRZ HG E\ RU DQVDWRQDCFDSDAW 0
SDURHUKISV 0 DQG \WDW LF SOQQIQ)

* RP DIQVIRU
VXWIDLQDELOW

) LIXUH

0 7KH KLI KHVADYHUDIH VFRUAV Z HH IRU
FRP P XQFDARQ 0 HOYILRQP HQWOUXSSRUN
0 DQG SLRIWDP  HYDOXDARQ 0

$OMRXJIK WH VXEVFD®! DQG RYHID@DYHWDIH
VFRUHV DUH LHDWYHO KLIK Z IWILQ WH VHYHQ SRIQ
VFD®! VFRUH YDUDEIDAHV | RUIXQGIQJ
SDURHUKISV DQG WDWAILF SOQQIQI DLH
UHOMYHO KUK LQGIFDAQ) RQO P LORUDXHV Z VK
D WDQIH LHVWIFWRQ

SKDUIDRAM MR Rl SDUINASDON Z KR DQVZ HIHG WH VXMBICQDELDA VXU

5HDFK )RU 7KH 6WDUV 6WDJH

&HQWUH RI 5HVHDUFK ([FHOOHQFH LQ )RRG 5HWDLO (



&ROFOXVIRQV

7KH 5HDFK | RUWH 6V SLRIWDP  GHP ROMADMG
WDWELIHWG FRP P XQW IQIRWP HG
LOMUYHQURQV 1Q VXSHP DINHVHQYLLRQP HQW FDQ
®DG VR P HDVXWDE®! P SIRYHP HQW 1Q ERW \WRUH
SWDPAFHV DQG FRQVXP HUEHKDYIRXU 94 GiYHWDILQX
WH + HDOM 6\VBUSDWQ) A VWP FR GHMJQHG
SWRP RARQDCP DMUDY  DQG VADWU LE SUIRGXPW
SORHP HQMKH SLRIWDP  VXFRHW X@ LORHDVHG
FXWRP HUDZ DUHQHW Rl KHDOKIHURSWRQV DQG

IP SURYHG WH KHDOMIOHW Rl SDUARSDAQU WRUHV

IRRG HQYILRQP HOW

7KH HYDXDWRQ WHYHD®IG WDWFXWWRP HY/

UHVSRQGHG SRUMYHO VR WH LOMUIHQARQ Z WK
LOFUHDVHG LHFRI QMRQ DQG XVH Rl WH + 65

VWP DVZ HODVVARQI VXSSRUNRUFRQUOXHG
KHDOM\ |RRG SLRP RURQ 6VRUH 6FRXVDXGIW
FRQILLP HG WDWD@SDUAASDAQ) VXSHIP DUNHW

IP SURYHG WHUKHDOMIOHW VFRUHV SDUAEXDLD 1
NH\ FDWAIRUHV O\H | XIW YHIHBEGN DQG FHUHDD
BVENHKRGHULQMUYLHZ V XQGHUARUHG WH

IP SRUBQFHRI P SCAW UMBIBUHQIDIHP HQW
DQG WRQJ SDUHUKISVIQ GUYIQUJ SLRILDP
VXFRHW

+RZ HYHU WH SLRIWDP  DOR KLIKQIKWG
SHUAMMARK DI HV 1Q VWRAQLQ) KHDDY

SWRP RWQJ LHVBIGQMDWYHY © KIBHWH
VXVVLQDELON DWHWP HQWKRZ HG SURP IMQJ
FDSDAW LQ DUHDV @\H FRP P XQIFDWRQ DQG
HYDOIDWRQ [XQGIQJ WEELDV DQG BQJ \WMLP
LOMI LDARQ QR VWRUH RSHUDWRQV UHP DLQ FUMIDC
EDULHY 5HVBLBLY H SUHWHG Z LA QHW\R
FROWOXH WH LOMDAYH EXWHP SKDVVHG WH QHHC
IRURQIRIQJ VXSSRUMMP SMIHG \RRY DQG
EURDGHUSRIR DDIQP HQW

8 GIP DWO® 5HDFK |RUWH 6V RITHY D VFDDE®!
P RGHORUIP SIRYIQJ SXEQF KHDOM WLRXJK |RRG
UHMBLCHQYILRQP HQW ;W X FRHW XQGHWFRUHV W
YDOHRI FR GHWIQ ®RFDCSDURHUKISY DQG
HYLGHQFH EDVHG \WDWATLHV 7R HQUXUH D OWVAQJ
LP SDPWIXVXUH H I RUM VKRX@ | RFXV RQ
LOMILDWQ) VXFK SLRIDP VIQR UHVIBIOSRIR
VHRXUQJ GLYHUH | XQGIQI VIWHDP V DQG

H SDQGIQI WHUUHDK VR LOFOXGH @UIHU

VXSHUP DUNHWAKDLQV DQG XQGHUHUIYHG

FRP P XQUHV

5HDFK )RU 7KH 6WDUV 6WDJH

&HQWUH Rl 5SHVHDUFK ([FHOOHQFH LQ )RRG 5HWDLO (



5HFRP P HOGDVIRQV

$FWLRH)YHORS D GLYHUVLILHG IXQGLQJ VWUDWHJI\ WKD
DIJHQFLHY DQG SULYDWH VHFWRU SDUWQHUVKLSYV

5DWLRQIKXBIHVXVWDLQDELOLW\ VXUYH\ LGHQWLILHG IXQ
DYHUDJH VFRUH /IRQJ WHUP VXFFHVV GHSHQGV |

$FWLRREHG 5)76 SUDFWLFHY LOQWR VWRUH RSHUDWLRQV W
URXWLQH SURFHGXUHV

5DWLRGHOWDLOHUV H[SUHVVHG ZLOOLQJQHVV WR FRQWLQ
FOHDUHU LQWHJUDWLRQ LQWR GDLO\ ZRUNIORZV

$FWLRROQWLQXH UHILQLQJ SURPRWLRQDO PDWHULDOV H
DQG SURYLGH UHDG\ WR XVH WHPSODWHYV IRU VLIQDJH DC

S5DWLRQR®BOLFLW\ ZDV D NH\ IDFWRU LQ VXFFHVV 5HWDL
PDLQWDLQ DQG LPSOHPHQW

$FWLR@IDIJH DGGLWLRQDO VXSHUPDUNHWY LQFOXGLQJ PI
DQG DGYRFDWH IRU ,*$ KHDG RIILFH SROLF\ VXSSRUW

SDWLR@POWRDGHU SDUWLFLSDWLRQ ZRXOG LQFUHDVH FRPF
UHDFK LV OLPLWHG WR VPDOOHU LQGHSHQGHQW VWRUHYV

$FWLRROODERUDWH ZLWK VFKRROV IRRG UHOLHI RUJDQLV
YLVLELOLW\ DQG LPSDFW

SDWLR@@MWOIHNHKROGHUYV VXJIJHVWHG SDUWQHUVKLSY FRXOG
HDWLQJ PHVVDJHVY EH\RQG WKH VXSHUPDUNHW VXFK DV VF

$FWLRRQGXFW 6WRUH 6FRXW DVVHVVPHQWY HYHU\ PRQ

5DWLRGBMHANODU DVVHVVPHQWY HQDEOH WKH WLPHO\ LGHC(
IDFLOLWDWLQJ SURPSW FRUUHFWLYH DFWLRQV 7KLV LQIR
WR HQVXUH WUDLQLQJ HITRUWY DUH HIIHFWLYH DQG DOLJ(

$PVIRQ &RMERWDM Z IW RFDOWIMA  DQG QDWRQDOBIYHOKHDOM. DXWKRUMHY VR DGYRFDW | RU
SRTA FKDQIHY WDWRWMUKHDOK\ 1RRG UHVILICHQYILROQP HQW

5DVRQD®! 3RIA VXSSRUAFRX@ LOWMMRQDD/MH KHDOK\ UHVIAOSLDPWEHY DQG UHGXFH UHIDQRH RC
VKRUMMLP 1 XQGIQU

5HDFK )RU 7KH 6WDUV 6WDJH
&HQWUH Rl 5SHVHDUFK ([FHOOHQFH LQ )RRG 5HWDLO (



5 HI HLHQFHV

6Z IQEXWQ % (JIJHU* 5D/D) ' IMHPWQ) 2 EHVRIHQIE ( QVILRQP HQW 7KH' HYHBRSP HOWDQG
$SSTDMRQRI D) LDP HZ RN IRU,GHQW 1QJ DQG 3URUW 1QJ ( QVILRQP HQWQQWIUYHQWRQV | RU2 ERVW
3UHYHQWYH 0 HGIAQH

: RUG+HDOM 2 UDQ] DMRQ : +2  * GREDDPWRQ SOQ | RUWH SUHYHOWRQ DQG FROWRCRI
QRQFRP P XQFDE®I GMHDVHV > *HQHYD : +2

+HDOM $,R : HODWH 3RRUGIHW&DQEHUD $,+:

$XVADIDQ , QUMW Rl + HDOM : HIDUH$,+: @ DV VRXUAHVIRUP RQMRUQJ RYHZ HIKWDQG REHMW
IQ$SXWADID ,Q $,+: HGEWRU &DQEHUD $,+:

+HDOM $,R : HODWH 5XUWDCDQG UHP RW KHDAOY. &DQEHUD $,+:

© KHDQ- 0 IaU/ %HOR 5XWHOR * WDIQIHU) $@IQGHU6 HWDO<RX &DQW LQG + HDOK\ ) RRG IQ WH
9%XVK 3RRU$ FFHWEIOW $ YDIDEIDN DQG $GHTXDR Rl ) RRG 1Q 5XWDCE XVADID , QMUODWRQDORXLQDCRI
( QVILRQP HQWXCE HVHDURK DQG 3XETE + HDOM

$OWQ/ 3HWMIRQ./ -DFREV-3 $@IQGHU6 1IFKR®0 4 XDQW\ IQ) WH LR®IRI P RGLIDE®! UWN I DRVRLY
1Q WH Gl HHQFHV 1Q FDLGIRYDVEX@UGIVHDVH P RUBOW DWWV EHVE HHQ P HWRSRMAZQ DQG LXLDO

SRSXOMRQVLQ $XVADID D P DRIRVIP XOMWRQ P RGHMYI WXG\ %0 - 2 SHQ H H
" RUQHBNVS$ ,P SDPVRI P XSG | RRG HOYLLRQP HOWRQERG P DWIQGH 3/ R6 2 QH
H H
" UHZQRZWL$ $JIDZ DG +XUMY 30 0 RQUYDV3 0 RXGRQ$9 2 EHMW DQG VXSHUP DINHWDFFHW
SWR[ [P IW RUSUFH' $P HUFDQ NMXUQDCRI SXETE KHDOK, H H

3XOHU&( 7WDSS* 6% ) RXOHV 7D\ ®RU) 6FRWS SRMIGED  7KH H WIQADQG QDWILH RI VXSHP DUNHW
RZ Q ELDQG |RRGVIQ $XVWDID WXG\ SIRRFRARUGHVRUELQ] WH FROMEXWRQ Rl VHBIAMG SURGXPW \R
WH KHDOMI X@HW R 1RRG HOYILRQP HQW 1 XWIMRQ -RXUDO

1 L0 KXURKX & 9DQGHYIMHLHG6 : DWMUDQGHU:  7KRUDRQ/ ( . HID % &DP HIRQ$- HADOO RQMRUQJ
WH DYDIDELOV RI KHDOM\ DQG XQKHD®M\ | RRGV DQG QRQ DBRKRIF EHYHIDIHVIQ FRP P XQIW DQG
FROUXP HUUHVIBIO RRG HOYLLRQP HQW JBED® 2 EHV5HY

0 IODNHU/ 0 6KXK$ 2 OWMBG' / (QIGUEWQIHUS %DFN-/ 0 DK& SHWIARRG HQYILRQP HOW
UHVHDURK 1Q &DQDGD $ VARSIQU IHYLHZ - &DQ - 3XETF + HDOK

© IONBUO  =HQN6 YDTXHR % 6WHYHV( ) BIVFKKDANHUG * IMMORKQ- HADO$ 0 RGHO HSLPWQJ WH
5HVLO) RRG ( QYILRQP HQADQG &XVIRP HU, QMUDPARQV &RP SROHQW 2 XWRP HV DQG ) XWMUH' LLHPARQV
QW ( QY 5HV3XETF + HDOK

$SSHBDQVYD ) LHOK 6% 7DQIQH && 3RZHW 0 : DQ < 7R Z KDAH WIQWGR |RRG SXURKDVHV
UH GRVWKRSSHY GLHATXDOA DQG QXWHQAIQENH' , QMUODMRQDORXUDDCR! %4-KDYIRUDOL XWMRQ DQG
3K\ VIFDGS PRVIW

$IHMR/0 B6FKUDQHMS5 4 XHAD' ' HBUHWM/ / DUH VFDG! DQG KLIK UHVROMRQ DQDOMYRI IRRG
SXUKDVHV DQG KHDOK RXWRP HV (3-' DV 6FHQAH

SIHVHQEHU ' %DR\KROGU. =RIEDV& 6DAWV* 3D $ 0 DUKD® HWDO3UFH3WRP RARQVE) ) RRG
&DMIRY DQG 3LRGXPW HDOKIOHW 1Q DQ $ XVWDIDQ 6XSHP DINHVEKDIQ

* UJVE\ ' XII\ / 6FKXGNV6 2 IHIDQD/ SREIQVRQ( &DP HIRQ$- 0 DUKD® HADO7KH + HDOMIOHW R
) RRG DQG %HYHIDI HV RQ 3UFH 3LRP RARQ DABLRP RARQDO VSM\ V' $ &LRW 6HPARQDCH XGIVRI $ XVADIDQ
6XSHIP DUINHW , QW ( QYLLRQ 5 HV 3XEQF + HDOK

*@Q . YDGHUO' 0 \HU6 5HVMBCr LRFHY 6VRUHO DINHWQI 6WDWAILHY DQG 2 EHMW $Q , QiMILDAWYH
SHYHZ $P HUFDQ -RXUQDCR! 3UHYHQWYH 0 HGIFQH

YRWMU* * . DS\ Q$ : RVBQRZWL$& ' DYIV( : HW6 YHMQHUE HWDO3OFHP HOADQG
SLRP RWRQ VIADWAI LHV VR LQFUHDVH VDBV Rl KHDOMIHUSURGXPW IQ VXSHIP DINHWIQ BZ. LOFRP H HWQIED®
GLYHUWH QHIKERWKRRGV DUWDQGRP [} HG FROARBIGWIDO  7KH $P HUFDQ -RXUQDCRI &@IFDAL XWIMRQ

&DP HRQ$- YRZQ$ 2 LHDQD/ 0 DUKDD &KDWRQ( 1JDQ: : HADO&KDQIH LQWH + HDOMIOHW
Rl ) RRGV6R@ LQ DQ $ X\VWDIDQ 6XSHP DINHAEKDIQ ) RTIRZ IQJ ,P SGP HQMMRQRI D 6KHD 7DJ
, QMUYHQURQ YDVHG RQ WH + HDOK 6VIUS DAQJ 6\ \VIMP 1 X\WIHQW

5HDFK )RU 7KH 6WDUV 6WDJH
&HQWUH Rl 5SHVHDUFK ([FHOOHQFH LQ )RRG 5HWDLO (



%D@ 0 FLDXIJKWRQ6$ 0 KXUAKX &1 $QGUDORSRX®V1 ,QIQ/9 0 FL H % HADOBXSHP DINHW
+ HDOM\ ( DWQJ IRU/ LLIH 6+ (/1 SURVRFRCRI DUDQGRP LVHG FRQOARMIG WIDCSLRP RWQJ KHDOK\ |RRG DQG
EHYHWDIH FRQVXP SWRQ WURXJK SUFH UHGXPURQ DQG W@EXIGQ) VWDWAILHY 99 & 3XEQE + HDOK

&RGBI' + : X+ ' L7DQQD* / 6KDKIGO 7D ®U) 1HD% HDO7KH (ITHAWRI D 6XSHP DINHWWDVHG
, QMIYHQARQ RQ WH 1 X\WIMRQDO! XDOW RI 3UYDW / DEHO RRGV $ 3LIRVSHRPWYH 6WG 1 XWIHQW

&DP HRQ$- &KDUBRQ( 1JDQ: : 6DAW* $ 6\ \WP DAF5HYIHZ RI WH ( I1HAAYHQHWRI
6XSHUP DUINHW/DVHG , QMUYHOMRQV, QYROIQJ 3LRGXFW3LRP RURQ RU3@FH RQ WH + HDOKIOHWRI
&RQUXP HU3XUFKDVHY &XULHQOAM XWIMRQ 5 HSRUV

* XSW$ $OWVRQ/ 1HHGKDP & SREIQVRQ( 0 DUKDD YRHIHQ 5RELQVRQ7 HADO) DRRWY/
,QOHQAQI ,P SGP HQMMRQ 6XWRLQDELON DQG 6FDMELDN R + HDOK\ ) RRG 5 HVBIQQWMUIHOARQV $
6\ VWP DAWE SHYIHZ RI 5HYLHZ V 1 XWIHQW

0 DUAQH 2 5RGUIXH 1 0 HFXUR$ %4DJJ 0 (@HD% 6XSHP DINAWHBIGLY SHYSHARYHY RQ
KHDOM\ | RRG UHVIBLOMDWAI LHV 1Q GHSW LOMUNEZ V %0 & 3XETF + HDOK

/ DAREH + HDOK $\WHP E® + HDOK\ 6XSHUP DUNHW 5 HDFK | RUWH 6V >$ YDDE®! | LRP
KWBV_ZZZ KHDOKDWHP EQ® RU DX SURMPW KHDOK\ VXSHUP DINHW UHDFK |RUWH WY

%DNHO 5 6DANWV* 0 DUKD® %URZQ$. &DP HRQS$- $ VXAFHWXQOWMUYHMRQ UHVHDUK
FRADERWDARQ EHVE HHQ D VXSHUP DINHWAKDIQ WH &FDOF RYHUQP HQWD 1 RQ JRYHUDP HQECR W DQY} DARQ
DQG DFDGHP IE UMVHDURKHWYY 7KH (DWW H@¥ ,* $ + HDOK\ 6XSHUP DUNHVB DURHUKLS ,Q 3RMQ/ -RXUGEDQ

HGMRWY * REDOF DQGERRNRI + HDOK 3URP RARQ 5HVHDUK 9RO 0 DSSLQJ + HDOK 3LRP RURQ
SHVHDURK 6SUQIHU&KDP s

&RP P RQZ HDOK RI $XVIAWDID + HDOK 6VIUS DWQIV $ XVADIDQ * RYHUP HQW >$ YDIDE®! | LRP
KW 777 KHDOMWBUDWO JRY DX LOWL OHAKHDOKWEBILDWO). SXEQKIQ] OM FROWIQAKRP H

-DHQNH5 YDQ GHQRRIDDUG & 0 FO DKRQ( %UP EGFRP EH- ' HYHRSP HQADQG SIRVRI DVRROR
P HDVXUH WH KHDOKIOHW Rl WH LQ VWRUH | RRG HQYLLRQP HQW3 XEQE + HDOK, 1 XW

%DNHO 5 6DAW* =RIEDV& 0 DUKD® 2 IHDQD/ %URZQ$. HADOZKH (DW HT¥ * $ KHDOM\
VXSHP DUINHWDQGRP IVHG FROARTG \WMIDO SLRFHW HYDOXDWRQ , QW %4-KDY 1 XW3K\ V$PW

. USSHQGRUI . &RQMQEQDOMY $Q, QARGXPURQ R W0 HKRGRBI\  UGHG / RVSQIHBV &$
6%* (

=RRP 9IGHR &RP P XQIEDMRQV,QF 6HPXUW JXIGH =RRP 9IGHR &RP P XQIFDARQV,QF > YDLOE®!
ILRP KWBV G FJZ XYE D K FBRXG IRONOHMME GRF =RRP_6HEXUW :_KIW 3DSHUSG
$FFHWHG -DQXDU

/XP IYHR 19YR 9HMRQ HG

&HQWMUIRU3XEQE + HDOK 6\ WP V6AHQRH 3LRIWDP 6XWRIQDEIDON $WHWP HOWRRO  SAWG

$XJ @S YDIDE®IIWRP KWV ZZZ XWBIQRRCRU. SVDWDWHW _DERXWDWHWP HOW

/XNH' $ &DBRXQ$ SRELFKDX] &% (@RWO % 0 RUHDQG 5XWHTB 3HHULHYIHZ HG WH SLRILDP
VXVLQDELON DAWHWP HQWRROD QHZ. LOWAKP HQWRUSXETE KHDO SLRILDP V' 3UHYHQWQI FKURQIE
GVHDWH

4 XDOMFV 4 XDOMFV 3LRYR 8\EK 86$ BXIXWL RYHP EHU @S YDIDE®! | LRP
KWV ZZZ TXDOMEVFRP

5HDFK )RU 7KH 6WDUV 6WDJH
&HQWUH Rl 5SHVHDUFK ([FHOOHQFH LQ )RRG 5HWDLO (


https://www.healthassembly.org.au/projects/healthy-supermarkets-reach-for-the-stars/
http://www.healthstarrating.gov.au/internet/healthstarrating/publishing.nsf/content/home
https://d24cgw3uvb9a9h.cloudfront.net/static/81625/doc/Zoom-Security-White-Paper.pdf
https://www.sustaintool.org/psat/assess/#about-assessment
https://www.qualtrics.com/

$SSHQG] $ _ ,QMIMHZ IXIGH

2SHQLQJ

6HOlI LQWURGXFWLRQ

30DLQ ODQJXDJH H[SODQDWLRQ RI WKH LQWHUYLHZ |
9HUEDO FRQILUPDWLRQ RI FRQVHQW

&ROOHFWLRQ RI FRQVHQW IRUPV

3DWLFLSDQW LQWURGXFWLRQ

&DQ\ RX WI@P H D EMPERXW RXUWRG®!' b

&DQ\ RX VB! VR P H DERXVWMH 5 HDFK |RUWH 6VBUNV 5) 76 SURIWDP ™
3WRP SW KRZ AG WMDQJHNABUMS' b

" R\RXWIOQND SWRIWDP @\H 5HDAK | RUWH 6Vl Z DV QHHCGHG LQ WH / DWREH
9D "
, QURGXFVIRQ DKM KV WIVDUHD' b

: KDWZ DV WH SURFHW [ RUSUHSDUQJ |RUS HDFK | RUWH 6VLY IQ\ RXUVRUH!
) RU+ HDA 3LRP RARQRIIFHY KRZ GG\ RX KHS VR SUHSDUH UHVBLBLY VR SDUNALSDWALQ
5)76" b

: KDWZ DV\ RXUIIDMIP SUHWRQ Z KHQ 5) 76 Z DV IQWRGXAHG'
) RUUIRBACRZ QHY Z KDWZ HH\ RXUM | VIQWDAP SUIHWMRQ' b

+RZ GG\ RX 11QG SDUMASDWY] 1QWH SWIRIWDP  RYHD@b

© KIFK SDUARI WH SWRILDP  \VKHD @EH@U WH SURP IOHQWGAVSD\ V VWIQDIH HW
GR\ RX WIQNZ DVWH P RWAH [ HAAYH' b
: DVWHHRQHHBP HQWKDW RX WIQNZ RINHG HVSHAD® ZHD : K\" b

' IG\ RX QRWFH DQ\ FKDQIHV1Q FXWRP HUEHKDYIRXURUSXURKDMQU MOQFH 5 HDFK
IRUWH 6VBW/ EHIDQ' b

) RUKHDOKN SLRP RARQ RIILFHY GG\ RX JHAHHGEDANIURP  UHCRZ QHY DERXW
FKDQIHVLQ PXWRP HUSXURKDMQI MQPH5HDFK | RUMH 6V EHIDQ' b

: KDAGIG\ RX 11QG GlLI IEX@Y
SHOFPMRQVDQG | : KDWAG\ RX 11QG KHSIXOR P DNHWH UHTXILHG FKDQIHV' b

SHUFHSVIRQVRI
S5HDFK IRUVKH | 1 \ RX FRX@ FKDQIH RQH WIQJ DERXVWMLY SLIRIWDP  Z KDWZ RX@ IMEH!
6VDL/ K" b
" 1G\ RX UHFHYH DQ\ |HHGEDANIWRP  EXWWRP HY WDWARX@ KHS WH SLRIWDP VR
[P SIRYH' b
: KDAZDVIWDb

+RZ GR\ RX WIQNWLY SLRILDP 1V GLLIHHQWIRP RWHU
SURP RWRQV FDP SDLIQV HR"
' R\ RX WIQNWDWP DNHVIWP RUH GMW/\XFFHWXO b

" 1G 5HDFK |RUWH 6V KDYH DQ\ [P SDRARQ\ RXUIQ WRIHSRTR " : K\ "
) RUKHDO SLRP RARQ R IFHY GR\ RX WION 5 HDRK TRUWH 6V KDG DQ\ P SDRARQ
IQWRHSRIR ZK\" b

5HDFK )RU 7KH 6WDUV 6WDJH
&HQWUH Rl 5SHVHDUFK ([FHOOHQFH LQ )RRG 5HWDLO (



$SSHQG] $ _ ,QMIMHZ IXIGH

6XWIDLQDELOW RI
5HDFK |RUVKH
6VIDL/

+RZ P RWYDWG GR\ RX THHOR FRQWOXHWR SLRP R KHDOMIHUMAP V1Q\ RXU
WRWH HYHQ EH\ RQG WLV SWRIWDP " : K\ IVWDWb

© KHQ5HDFK | RUWH 6VBLY HQGV FDQ\ RX VBOIVR P H DERXWZ KDWZ RX@ KHS \ RX
VR FRQAOXH VR SLRP RWM KHDOMIHUFKRIFHV 1Q'\ RXUMRUH LQGHSHQGHQWD"

) RUKHDOK SLRP RARQ RIILFHY Z KDWKLQG R VXSSRUN GR \ RX WIQN LHBABLY QHHG \R
P DIQBIQKHDIM\ FKDQIHV' b

" R\ RX WION WLV SIRIWDP  FRX@ EH | LQDQAD® VX\WBIQDE®! Z IMRXWRXWIGH
IXQGIQU RUVXSSRUN
J\R KRZ" || QR\VZ KDWZ RX@ EHQHHEHG' b

&DQ\ RX WIONRI DQ\ RIKHUSDWZHUKISY LQWDAYHY RUFRP P XQIW SURIDP V
WDWFRX@ KHS VR VXWILQ WLV LQ WH BQJ WAP " b

" R\ RX WIQNWHUH DUHDQ RWHUSHRS®! Z H VKRX@ LOYROH LQ WLV WSHRI

LQMDWYH
" R\ RX WICNWDWKH. Z RX@ KHS VR VKWILQ WH SLRIDP * b

$UHWHHDQ ZD VZHFRXG P RGI\ WLV SWRIDP VR EHMAUVXIVWSHALLE KHDOK
QHHGVIQWH FRP P XQIW LQWH / DWREH 9 DA " b

&BRMQI b

: KDABMRQV GR\ RX WION FDQ EH GDUHG | LIRP 5 HDRK IRUWH 6\ b

) IRP \ RXUSHU/SHARYH FDQ\ RX VBOIVR P H DERXVWKRZ SLRIWDP VONH WLV P LIKW
KDYH WH SRIMQUWDOR P SDRAKH FRP P XQIW YV KHDOX" b

" R\RXKDYHDQ\ DGYIFH IRUXVDERXVKRZ Z H FRX@ VFD®I XS WLV SLRIWDP R
RWHUFRP P XQMAHV IQ9IRRUD" b

,QUAVHDUK Z HVBOI DERXWFR FLHDAQJ SURJILDP V DQG LQMDWYHVE\ LQYROLQJ
SHRS®I@H\ RX ILRP WH YHU EHIIQQIQI Rl RXUS@QQQJ Rl QHZ IQWDWYHY ' R

\ RX WION WDWKMQJ WY DSSURDAK 1Q WH I XVUWH P LJKWEH KHSI XOP DNH WH
LQWDWYH EHWAU
K\"b

YHRWHZHZ WS XS Z DVWHH DQ WIQJ HOHWDW RX Z RX@ @\HWR DGG' b

&BRVQJ

6XP P DU Rl WHVHWRQ
&RP P VP HQWR VHQGIQJ WH I LQDOGIDIWDP |RUUHYIHZ DQG | HHGEDRN

5 H GIPVIRQ TXHWIRQV | RUVKH LOVIHUYLHZ HU
,QJHQHDOKRZ GIG WHWHWRQJR'
' IGIMSIRAHHG DVH SHAMG' @ K\ "
: KDAYWH P RWP HP RUDE®! SDUARI WH VHWRQ'
© KDAGR\ RX WIQN Z DVWH P RAMLHBIYDQWI XHVARQ | RUWH SDUAAISDQW : K\ ™

5HDFK )RU 7KH 6WDUV 6WDJH
&HQWUH Rl 5SHVHDUFK ([FHOOHQFH LQ )RRG 5HWDLO (



$SSHOGL % 3 URMPAGXWIRLQDELDN 6XUrH

S5HDFK IRU WKH 6WDUV 36%$7 6XUYH\

&RQVHQW 7KLV VWXG\ LV SDUW RI DQ HYDOXDWLRQ RI WKH 5HD
LQ 7KLV UHVHDUFK LV EHLQJ FRQGXFWHG LQ FROODERUDWLRQ
+HDOWK 6HUYLFHY DQG /DWUREH +HDOWK $VVHPEO\ 7KH SXUSR
6XSHUPDUNHWY /DWUREH SURMHFW 5HDFK IRU WKH 6WDUV

7KLV UHVHDUFK LQYROYHG GLYHUVH IRUPV RI GDWD FROOHFWLR
VXVWDLQDELOLW\ RI WKH 5HDFK IRU WKH 6WDUV SURJUDP IRU IX
YROXQWDU\ DQG ZLOO WDNH DSSUR[LPDWHO\ PLOQXWHV RI \R
IRXU VHFWLRQV JHQHUDO LQIRUPDWLRQ HQYLURQPHQWDO VXS
RUJDQLVDWLRQDO FDSDFLW\ SURJUDP HYDOXDWLRQ SURJUDP I
SODQQLQJ <RXU FRQWULEXWLRQ ZLOO EH D YDOXDEOH DGGLWI

30HDVH QRWH WKDW WKHUH LV QR FRPSHQVDWLRQ IRU SDUWLFL
WKH RSWLRQ WR SDUWLFLSDWH LQ D GUDZ IRU RQH RI WZR Y
SURMHFW KHUH %\ FRPSOHWLQJ WKLV VXUYH\ \RX DUH DJUHHL(
VXPPDU\ UHVXOWYV <RX PD\ FKRRVH QRW WR FRQWLQXH WKH VXI
RQ \RXU FRPSXWHU DQG QRW VXEPLWWLQJ \RXU DQVZHUV

e 7R FRPPHQFH WKH VZENHHSWFOLFN
e 7R TXLW WKH VXIRYH 'S FFGISAN

7KH QH[W VHW RI TXHVWLRQV ZLOO KHOS XV WR DQDO\VH RXU U]
DQG \RXU LGHQWLW\ ZLOO DOZD\V UHPDLQ DQRQ\PRXV <RX FDQ

4 :KDW LV \RXU JHQGHU"
e ODOH
e )HPDOH
e 1IRQ ELQDU\ WKLUG JHQGHU
e 3UHIHU QRW WR VD\

4 :KLFK RI WKH IROORZLQJ SRVLWLRQV EHVW GHVFULEHV \RXU
* )RRG VXSSO\ SURGXFHU ZKROHVDOH
e +HDOWK SURPRWLRQ
e SHWDLOHU ODQDJHPHQW
s SHWDLOHU ©o6WDII
e RPPXQLW\ GHYHORSPHQW
* SRPPXQLFDWLRQV
s 2WKHU SOHDVH ZULWH WKH SRVLWLRQ BBEBBBBBBBBBBBBB

4 +RZ PDQ\ \HDUV KDYH \RX EHHQ ZRUNLQJ LQ WKLV SRVLWLRQ

e S3UHIHU QRW WR DQVZHU

5HDFK )RU 7KH 6WDUV 6WDJH
&HQWUH Rl 5SHVHDUFK ([FHOOHQFH LQ )RRG 5HWDLO (



$SSHOGL % 3 URMPAGXWIRLQDELDN 6XUrH

4 :KHQ ZHUH \RX LQYROYHG LQ WKH 5HDFK IRU WKH 6WDUV SUR
30DQQLQJ

,PSOHPHQWLQJ

6XSHUYLVLQJ LPSOHPHQWDWLRQ

6XSSRUWLQJ LPSOHPHQWDWLRQ

2WKHU SOHDVH GHVFULEH BBBBBBBBBBBBBBBBBBBBBBBBB

ODLQ VXUYH\

,Q WKH IROORZLQJ TXHVWLRQV \RX ZLOO UDWH WKH 5HDFK IRU \
IDFWRUV WKDW FRXOG DIIHFW LWV PDLQWHQDQFH 3OHDVH UHVS
\RX DUH QRW DEOH WR DQVZHU DQ LWHP \RX PD\ VHOHFW 1RW {
QXPEHU WKDW EHVW LQGLFDWHY WKH H[WHQW WR ZKLFK \RXU SL
OLWWOH RU QR HIWHQW DQG 7R D YHU\ JUHDW H[WHQW

4 (QYLURQPHQWDO 6XSSRUW +DYLQJ D VXSSRUWLYH LQWHUQD!
SURJUDP

1RW DSSO

&KDPSLRQV H[LVW ZKR \ .
WKH SURJUDP ' '

7KH SURJUDP KDV VWL
ZLWK WKH DELOLW\ WR .

7KH SURJUDP KDV OHD
I[IURP RXWVLGH RI WKH R

4 )XQGIQJ BVDELAW (WDEAMVKLQJ D FRQVMWAQW LODQFLDCEDVH | RU\ RXUSLRILDP

1RW DSSO

7KH SURJUDP LV I1XQ I |
YDULHW\ RI VRXUFHV

7KH SURJUDP KDV D F I |
VWDEOH DQG IOH[LEOH

7KH SURJUDP KDV VXV\ I |

5HDFK )RU 7KH 6WDUV 6WDJH
&HQWUH Rl 5SHVHDUFK ([FHOOHQFH LQ )RRG 5HWDLO (



$SSHOGL % 3 URMPAGXWIRLQDELDN 6XUrH

4 3DUMHUKLSY &XAUYDVIQJ) FRQOHPIRQV EHVE HHQ\ RXUSLRIWDP  DQG LW SDUDHU/

1RW DSSO

7KH SURJUDP FRPPX I l |
FRPPXQLW\ OHDGHUYV

&RPPXQLW\ OHDGHUV D I l I
WKH SURJUDP

7KH FRPPXQLW\ LV H I l I
GHYHORSPHQW RI SUR

4 2 WDQY DMRQDO&DSDHW  + DYLQJ VIKH LOVHURDOVX SSRUADQG LHVRXUFHY QHHGHG VR HI | HRVYHO
P DQDIH\ RXUSWRILDP DQG LW DRIYIVIHYV

1RW DSSO

7KH SURJUDP LV ZHOC
WKH RSHUDWLRQV RI WI : :

2UJDQL]IDWLRQDO V\VWI |
VXSSRUW WKH YDULRXV S I

7KH SURJUDP KDV DGI | |
FRPSOHWH WKH SURJUD

4 3WRIWP (YDXDURQ $WHWQJI \ RXUSLRILWDP VR IQIRWP S@QQLQJI DQG GRFXP HQWHVXAQV

1RW
DSSOLFDI

7KH SURJUDP UHSRUWYV V |
LOQWHUPHGLDWH RXWFRPHV I

(YDOXDWLRQ UHVXOWV L( |
SODQQLQJ DQG LPSOHPHQW

WR GHPRQVWUDWH VXFFHV’ f

SURJUDP HYDOXDWLRQ Ul l
DQG RWKHU LOWHUHVWHG ¢

5HDFK )RU 7KH 6WDUV 6WDJH
&HQWUH Rl 5SHVHDUFK ([FHOOHQFH LQ )RRG 5HWDLO (



$SSHOGL % 3 URMPAGXWIRLQDELDN 6XUrH

4 3WRIWDP $GDSVIMRQ 7DNLQJ DPVIRQVVKDADGDSW RXUSLRIWDP VR HQVXUH LW RQIRLQJ
HI | HPVIYHQHW

1RW DSSO
7KH SURJUDP DGDSW : l |
QHHGHG
7KH SURJUDP DGDSWV \ : l |
7KH SURJUDP SURDFW
FKDQJHV LQ WKH HQYLL ' '

4  &RP P XQIFDVIRQV 6WDWAILF FRP P XQLFDMRQ Z IMK SDU/MHUY DQG WKKH J HOHLDOS X EQF DERXW
\ RXUSLRILDP

1RW DSSO

3URJUDP VWDII FRPPXQ | |
IRU WKH SURJUDP WR WK

7KH SURJUDP LQFUHD I l |
DZDUHQHVV RI WKH LVV

7KH SURJUDP GHPRQVWL f l |
WKH SXEOLF

4  6WDVILF 3@QAQLQJ 8 MQJ SIRFHWHV VKDWI XLGH\ RXUSWRIWDP VGUIHAIRQ JRDY DQG
WUDWAI LHV

1RW DSSO
7KH SURJUDP SODQV IRL I l |
QHHGV
7KH SURJUDP KDV D VXV } l |
7KH SURJUDP FOHDUO\ |
UHVSRQVLELOLWLHV IRU L I |

(QGRI 6XUYH\  7KDQN\ RX IRU\ RXUSDUAAISDARQ | \ RX Z RX@ @\H VR EH FROMGHHG IQ DGLDZ. |RURQH
RIVER  YRXFKHW S®DVH FIEN KHUH VR HOMU\ RXUGHVILY ,| QRW\ RX FDQ FRVHWIVZ LQGRZ  DQG\ RXU
DQVZ HW/ Z LQEH UHFRWGHG

5HDFK )RU 7KH 6WDUV 6WDJH
&HQWUH Rl 5SHVHDUFK ([FHOOHQFH LQ )RRG 5HWDLO (



$SSHOGL &  &XWRP HUVXUYH UHVXOV

7TDE®  &KDWDRAVHUMIEY RI FRQVXP HWY Z KR DQVZ HUHG VIKH VXUYH\ V

,QLWLDO "XULQJ LPSOHPHQW!I
Q Q
Q Q
*HQGHU
YHPDOH
O0DOH

$JH \HDUV

1R UHVSRQVH
S3HQVLRQ RU KHDOWKED
<HV

1R

6WRUH WRZQ
&KXUFKLOO
*OHQJDUU\

ORH

ORUZHOO

7UDIDOJDU

5RVHGDOH
6WUDWIRUG

1R DQVZHU

6KRSSLQJ IUHTXHQF\
(YHU\ GD\

OXOWLSOH WLPHV SHU
2QFH RU WZLFH D ZHHN
2QFH D IRUWQLJKW
20FH D PRQWK

/HVV WKDQ RQFH D PRQ

5HDFK )RU 7KH 6WDUV 6WDJH
&HQWUH Rl 5SHVHDUFK ([FHOOHQFH LQ )RRG 5HWDLO (



$SSHOGL &  &XWRP HUVXUYH UHVXOV

7TDE®  3XUFKDVHDWIWXGHVILWRP FRQVXP HU/Z KR DQVZ HUHG VIKH LOMDOVXUYH

,QLWLDO
Q

Q

JUXLW DQG YHIJHWDEOH FRQVXPSWLI

JUXLW VHUYHV

1R DQVZHU
9HIJHWDEOH VHUYHV

1R DQVZHU
%UDQG QDPH

1RW DW DOO LPSRUWDQW
6OLJKWO\ LPSRUWDQW
ORGHUDWHO\ LPSRUWDQW
9HU\ LPSRUWDQW
(IWUHPHO\ LPSRUWDQW
1R DQVZHU

7DVWH

1RW DW DOO LPSRUWDQW
6OLJKWO\ LPSRUWDQW
ORGHUDWHO\ LPSRUWDQW
9HU\ LPSRUWDQW
(IWUHPHO\ LPSRUWDQW
1R DQVZHU
+HDOWKLQHVV

1RW DW DOO LPSRUWDQW
60LJKWO\ LPSRUWDQW
ORGHUDWHO\ LPSRUWDQW
9HU\ LPSRUWDQW
(IWUHPHO\ LPSRUWDQW
1R DQVZHU

5HDFK )RU 7KH 6WDUV 6WDJH
&HQWUH Rl 5SHVHDUFK ([FHOOHQFH LQ )RRG 5HWDLO (



$SSHOGL &  &XWRP HUVXUYH UHVXOV

,QLWLDO
Q

&RVW

1RW DW DOO LPSRUWDQW
60LJKWO\ LPSRUWDQW
ORGHUDWHO\ LPSRUWDQW

9HU\ LPSRUWDQW

([ WUHPHO\ LPSRUWDQW

1R DQVZHU

BUHSDUDWLRQ FRQYHQLHQFH
1RW DW DOO LPSRUWDQW
60LJKWO\ LPSRUWDQW
ORGHUDWHO\ LPSRUWDQW

9HU\ LPSRUWDQW

([ WUHPHO\ LPSRUWDQW

1R DQVZHU

.QRZLQJ ZKLFK KHDOWK\ IRRG DQG C
6WURQJO\ GLVDJUHH

'LVDJUHH

l1HLWKHU DJUHH QRU GLVDJUHH
$JUHH

6WURQJO\ DJUHH

1R DQVZHU

/IRRNLQJ DW LQJUHGLHQWY ZKHQ FKI
6WURQJO\ GLVDJUHH

'LVDJUHH

I1HLWKHU DJUHH QRU GLVDJUHH
$JUHH

6WURQJO\ DJUHH

1R DQVZHU

/IRRNLQJ DW WKH QXWULWLRQDO LQIRUPDWLRQ ZKHQ
6WURQJO\ GLVDJUHH

'LVDJUHH

I1HLWKHU DJUHH QRU GLVDJUHH
$JUHH

6WURQJO\ DJUHH

1R DQVZHU

/IRRNLQJ DW KHDOWK PHVVDJLQJ ZKHQ FKRRVLQJ SURC
6WURQJO\ GLVDJUHH

'LVDJUHH

I1HLWKHU DJUHH QRU GLVDJUHH
$JUHH

6WURQJO\ DJUHH

1R DQVZHU

5HDFK )RU 7KH 6WDUV 6WDJH
&HQWUH Rl 5SHVHDUFK ([FHOOHQFH LQ )RRG 5HWDLO (



$SSHOGL &  &XWRP HUVXUYH UHVXOV

7TDE® . QRZ GIGIH DQG SWDAFHV IWRP FRQVXP HUY Z KR DQVZ HUHG VIKH VXUYH\ V

,QLWLDO 'XULQJ LPSOHPHQWI
Q Q
Q Q

.QRZOHGJH

J)DPLOLDULW\ ZLWK WKH IURQW SDFNDJH V +HDO
<HV

1R

1R DQVZHU

OHDQLQJ RI VWDUV
+HDOWK\ QXWULWLRXV
*RRG WR EX\

4XDOLW\

1RWKLQJ

2WKHU

1R DQVZHU
OHDQLQJ RI VWDU

1RW KHDOWK\

1RW WKH EHVW RSWLRC
IRWKLQJ

1RW EX\ RIWHQ

/IRZ TXDOLW\

2WKHU

1R DQVZHU

$ ELVFXLW ZLWK PRUH VWDUV LV D KHDOWKLHU RSWLRQ FRPSDUHG WR
6WURQJO\ GLVDJUHH
'LVDJUHH

I1HLWKHU DJUHH QRU G
$IJUHH

6WURQJO\ DJUHH

1R DQVZHU

$ ELVFXLW ZLWK PRUH VWDUV LV D KHDOWKLHU RSWLRQ FRPSDUHG WR
6WURQJO\ GLVDJUHH
'LVDJUHH

l1HLWKHU DJUHH QRU G
$JUHH

6WURQJO\ DJUHH

1R DQVZHU

$00 IUXLW DQG YHJHWD
6WURQJO\ GLVDJUHH
'LVDJUHH

1HLWKHU DJUHH QRU G
$JUHH

6WURQJO\ DJUHH

1R DQVZHU

5HDFK )RU 7KH 6WDUV 6WDJH
&HQWUH Rl 5SHVHDUFK ([FHOOHQFH LQ )RRG 5HWDLO (



$SSHOGL &  &XWRP HUVXUYH UHVXOV

,QLWLDO 'XULQJ LPSOHPHQWI
Q Q
Q Q

JUHTXHQF\ RI FKHFNLQJ WKH +HDOWK 6WDU 5DW

1HYHU

5DUHO\

6RPHWLPHYV

2IWHQ

$0ZD\V

1R DQVZHU

+HDOWK 6WDU 5DWLQJ SXUFKDVH LQ

1HYHU

5DUHO\

6RPHWLPHYV

2IWHQ

$0ZD\V

1R DQVZHU

JXWXUH XVH RI WKH +HDOWK 6WDU 5

*XLGH WR KHDOWKLHU

'RXOGQ W XVH LW

&RPSDUH RSWLRQV

8QVXUH

$OUHDG\ XVLQJ LW

2WKHU

1R DQVZHU

JLQG LW HDV\ WR NQRZ ZKLFK IRRGY DUH WKH KHDOWKLHVW

6WURQJO\ GLVDJUHH

'LVDJUHH

IHLWKHU DJUHH QRU G

$JUHH

6WURQJO\ DJUHH

1R DQVZHU

&KRRVLQJ WKH KHDOWKLHVW SURGXFWYVY DYDLOI

6WURQJO\ GLVDJUHH

'LVDJUHH

IHLWKHU DJUHH QRU G

$JUHH

6WURQJO\ DJUHH

1R DQVZHU

/IRRNLQJ DW WKH +HDOWK 6WDU 5DWLQJ ZKHQ FI

6WURQJO\ GLVDJUHH

'LVDJUHH

IHLWKHU DJUHH QRU G

$JUHH

6WURQJO\ DJUHH

1R DQVZHU

2SHQ HQGHG

5HDFK )RU 7KH 6WDUV 6WDJH
&HQWUH Rl 5SHVHDUFK ([FHOOHQFH LQ )RRG 5HWDLO (



$SSHOGL &  &XWRP HUVXUYH UHVXOV

7DE®  &DP SDLIQ LHFD@DQG DWIWXGHV ILRP  FRQVXP HU/ Z KR DQVZ HUHG VIKH VXUYH GXUQJ
P SGIP HOVIMRQ

'XULQJ LPSOHPHQWDWLRC
Q

Q

5HDFK IRU WKH VWDUV FDPSDLJQ UH

1RWLFHG DQ\WKLQJ WKDW HQFRXUDJHG KHDOWKLHU I
<HV

1R

1RW VXUH

+HDUG DERXW WKH 5HDFK IRU WKH 6WDUV FDPSDLJQ EHIRUH YLVLWLQJ
<HV

1R

1RW VXUH

ODWHULDOV QRWLFHG LQ WKH VXSHL

JUXLW DQG YHIJHWDEOH EDQQHUYV

+HDOWK 6WDU 5DWLQJ VKHOI WDJV

+HDOWK\ UHFLSHYV

5HDFK IRU WKH 6WDUV IO\HU

, GLG QRW QRWLFH DQ\ 5HDFK IRU

7TKLQNLQJ RQ EX\LQJ KHDOWKLHU RSWLRQV GXH WR W
<HV

1R

1RW VXUH

1R DQVZHU

BURPRWLRQDO PDWHULDOV LQIOXHQFLQJ KHDOWKLHU SXUFKDVHYV
<HV

1R

1RW VXUH

1R DQVZHU

&DPSDLJQ OLNHOLKRRG RI LQIOXHQFLQJ SXUFKDVLQJ
ORUH OLNHO\

/HVV OLNHO\

1R FKDQJH

1R DQVZHU

BURPRWLRQDO PDWHULDOV ZLWK JU

+HDOWK 6WDU 5DWLQJ VKHOI WDJV

+HDOWK\ UHFLSHYV

1R DQVZHU

6XSHUPDUNHWY VKRXOG FRQWLQXH HQFRXUDJLQJ KHEL
<HV

1R

1R DQVZHU

6XSHUPDUNHWY VKRXOG KDYH DW OHDVW RQH FKHFNR
6WURQJO\ GLVDJUHH

'LVDJUHH

5HDFK )RU 7KH 6WDUV 6WDJH
&HQWUH Rl 5SHVHDUFK ([FHOOHQFH LQ )RRG 5HWDLO (



$SSHOGL &  &XWRP HUVXUYH UHVXOV

'XULQJ LPSOHPHQWDWLRC
Q

Q

I1HLWKHU DJUHH RU GLVDJUHH
$JUHH

6WURQJO\ DJUHH

1R DQVZHU

1R FKHFENRXW ZLWK XQKHDOWK\ IRRC
6WURQJO\ GLVDJUHH

'LVDJUHH

I1HLWKHU DJUHH RU GLVDJUHH
$JUHH

6WURQJO\ DJUHH

1R DQVZHU

6XSHUPDUNHWY VKRXOG GLVSOD\ KHDOWKLHU SURGXF
6WURQJO\ GLVDJUHH

'LVDJUHH

I1HLWKHU DJUHH RU GLVDJUHH
$JUHH

6WURQJO\ DJUHH

1R DQVZHU

6XSHUPDUNHWY VKRXOG RIIHU SULFH GLVFRXQWYV RQ
6WURQJO\ GLVDJUHH

'LVDJUHH

I1HLWKHU DJUHH RU GLVDJUHH
$JUHH

6WURQJO\ DJUHH

1R DQVZHU

6XSHUPDUNHWY VKRXOG KDYH PRUH VKHOI VSDFH IRU
6WURQJO\ GLVDJUHH

'LVDJUHH

1HLWKHU DJUHH RU GLVDJUHH
$JUHH

6WURQJO\ DJUHH

1R DQVZHU

6XSHUPDUNHWY VKRXOG RIIHU D ODUJH UDQJH RI KHDOWK\ IRRGVY DQG C
PHDOV VQDFNV FRQYHQLHQFH IRRGV

6WURQJO\ GLVDJUHH
'LVDJUHH

I1HLWKHU DJUHH RU GLVDJUHH
$JUHH

6WURQJO\ DJUHH

1R DQVZHU

OXOWLSOH DQVZHL

5HDFK )RU 7KH 6WDUV 6WDJH
&HQWUH Rl 5SHVHDUFK ([FHOOHQFH LQ )RRG 5HWDLO (



$SSHQG] ' _ 6VRUHG6FRXWS HVXAV

7TDEOH 6WRUH 6FRXW $SS UHVXOWYV IRU HDFK VW3RN HF LESD\V

2 YHLD@FRWHE
3RW
3WH

KW 9HIHVDEG
3RW
3WH

' UQ\Vb

3RW
3WH

6QDFN | RRGVD
3RW
3WH

0 HDY FRQYL
3RW
3WH

WHDG  FHUHIX
3RW
3WH

0 HDW VHDIRRC
3RW
3WH

‘DI HIJVb
3RW

5HDFK )RU 7KH 6WDUV 6WDJH
&HQWUH Rl 5SHVHDUFK ([FHOOHQFH LQ )RRG 5HWDLO (



$SSHQGL ' BVRUH 6FRXWE HVXAV

7DEOH 6 6WRUH 6FRXW $SS UHVXOWYV IRU HDFK VW&R k

&ROWRO &RQWRO &RQWRO &RQWRO  &RQWRO $YJ

3WH
2 YHID@WFRUHL
3RW
3WH
XIW  9HIHVDEG
3RW
3WH
' UQ\Vb
3RW
3WH
6QDFN | RRGVD
3RW
3WH
0 HD FRQYL
3RW
3WH
WHDG  FHUHIX
3RW
3WH
0 HDW VHDIRRC
3RW
3WH
‘DI HIJVD
3RW

5HDFK )RU 7KH 6WDUV 6WDJH
&HQWUH Rl 5SHVHDUFK ([FHOOHQFH LQ )RRG 5HWDLO (



JRU PRUH LQIRUPDWLRQ

9LVIAZ Z KHDOWKDVVHPEO\ RUJ DX SURMHFWYV KHDOWK\ VXSH
(PDLRHDOWK SURPRWLRQ#OFKV FRP DX
3KRQH




