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7 KLV UHSRUWSURYLGHV DQ RYHUYLHZ RI

1 &$ &( /' Z RUN DQG DFKLHYHP HQW
GXULQJ RXU VHFRQG \ HDU RI RSHUDWRQ
FDUULHG RXWDJ DLQWWXH EDFNGURS RI
FRQWQXHG SDQGHP LF GLVUXSWRQ DQG
RQJRLQJ FKDGMHQJIHV DFURW + ( VKH DUW
DQG Z LGHU VRFLHW 1 &$ &( DLP V VR
VXSSRUWEHWWHU FRADERUDWRQ DQG
FXQXUDONQRZ QHGJH H[ FKDQJH EHWZ HHQ
XQLYHUVMLWHY DQG VKH DUW DQG FXQXUDO
VHFVRU DQG VR EHWHU XQGHUWDQG
HYLGHQFH DQG FRP P XQLFDW VKH LP SDFW/
Rl VXFK Z RUN 7 KH WWRQJ HQJDJIHP HQW
Z LMK RXU Z RUN LQ DUHDV VXFK DV VKH
&QP DWH ( P HUJHQF\ 3 MFHP DNLQJ DQG
VXSSRUWQJ VKH FDSDFLW DQG UHVLQHQFH
Rl VKRVH GHDGLQJ FXOXXUDONQRZ GHGJIH

H[ FKDQJH EHDW Z LVQHW VR VKLV

2 XU DFVLYLVIHV KDYH FROWQXHG VR HQIDJH D

Z LGH UDQIH RI LQGLYLGXDOY DQG RUJ DQLVDVIRQV
IURP DFLRW VKKH 8 . DQG | XWIKHU DI LHGB

I XWKHU FRQVRQGDWQJ RXU URGH DV D NH\

SM@\ HU Z LVKLQ VKH Z LGHU . ( QGVFDSH LQ VKH
8. DQG P RWH VSHFLLFDA DV D VKRXJKW
GHDGHU LQ VKH | LHGB RI FXOUDONQRZ GHGI H

H FKDQIH

7 KHUH KDYH EHHQ RYHU ERRNLQJV RQVR
RXU HYHQW SURJUDP P H DARQH VKLV \ HDU DV
GHP DQG LQFUHDVHV | RU VSDFHV Z KHUH VKH
FXQXUDONQRZ QHGJH H[ FKDQIH FRP P XQLW FDQ
FRP H VRIHVIKHU : H KDYH SURYLGHG P DQ\
RSSRUXQIVIHV | RU VKRZ FDVLQJ  HYLGHQFLQJ
GLVFXWLRQ DQG GHEDW VKURXJK 1 &$ &( DQG LQ
FRADERUDVIRQ Z LVK RVKHU RUJ DQLVDVIRQV

" XULQJ VWKH \ HDU Z H KDYH SURGXFHG W[ QHZ
UHSRUW RQ D UDQJH RI NH\ DUHDV : H KDYH
DOR EHHQ | XUWKHU GHYHARSLQJ VKH 1 &$ & (

( YLGHQFH 5 HSRVWRU LQVR DQ LP SRWIDQWDQG
XQLTXH UHVRXUFH | RU DQ\ RQH UHVHDUFKLQJ

Z RUNLQJ LQ RU LQVHUHWIG LQ FXQXUDO
FRGDERUDVIRQV DQG VIKHLU Z LGHU FRQWA[ W 7 KH
UHSRWRU LV FROWDQV® JURZ LQJ DQG
HYROLQJ DV VKH | LHGG RI FXQAKUDONQRZ QHGJI H
H FKDQJH LWHO FROWQXHV VR JURZ

2 XU VP DA@DFRUH WWDP KDV RQQY EHHQ DEQH VR
GHQYHU VKLV H SDQVLYH DQG DP ELVIRXV
SURJUDP P H Z LVK VIKH J HQHURXV VXSSRURI
SHRSCH DQG RUJ DQLVDVIRQV VKDULQJ KRSHV
LOWIKW H SHMAMH HOHW\ DQG LQVSLUDVMRQ
7 KHVH LQFOXGH 1 &$ & (_ UHI LRODOSDWOHWY
DQG RXU FRGMHDI XHV DW5 HVHDUFK ( QI@QG RXU
6RXQGLQJ %RDUG & RADERUDWROV &KDP SLRQV
1 HVZ RUN DQG RXU ( YLGHQFH 5 HSRVLVRU\
$ GYLVRU * URXS

3 DUIIFX@U VKDQNV JR VR RXU EULGRDOWHDP
DQG Z LGHU QHVEZ RUN RI DWRFLDVIAV DQG
FRGDERUDVRWY 2 YHU VKLV GWW HDU Z H Z RXQB
QNH LQ SDUMFX@U VR VKDQN ' U. DV + RGP HV
"U(PLO +RSNLQV ' U/DXUD. HPS ' U

5 HEHNND . LD 5 DFKHO/ DVHEINDQ ' U

) HGHULFD 5 RWL ' U 6DUDK 6LIDO ' U 7 KDQDWLV
6S\ UDGLV DQG 1 RVKLQ 6XAMDQ 7 R DRI VIKHP
DQG DAVKRVH P HQWRQHG DERYH RXU VIKDONV
DQG J UDVIVKGH

(YHYQ: LORQDQG 6X] LH/ HIKVRQ
&R LUHVRW 1 &$&(
" HHP EHU
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7 KH 1 DWRQDO&HQWH | RU $ FDGHP LF DQG
&XOXUDO( [ FKDQJH 1 &$&( ZDV
SXEQFQ MXQFKHG LQ ) HEUXDW LW
LV VXSSRUWAG E\ 5 HVHDUFK ( QJ@DQG DQG
QHG E\ 7 KH &XOXUH & DSLVWDO( [ FKDQJH
7&&( ZRUNLQJ Z LVK UHJLRQDO
SDWQHW %DVK 6SD 8 QLYHUMLW

%LUP LQJIKDP &LW 8 QLYHUMLW

0 DQFKHWHU 0 HWRSRQVIDQ 8 QLYHUMW
DQG 1 RWKXP EULD 8 QLYHUMLW

7KHNH\ SXUSRWH RI 1 &$&( LV VR | DFLOVIDVWA
DQG VXSSRUWFDSDFLW IRU . QRZ GHGIH

([ FKDQIH . ( EHVZ HHQ + LIKHU ( GXFDURQ
DQG VIKH DUW DQG FXQXUDOVHFVRU DFURW VKH
8. ZLVK D SDUFX@U | RFXV RQ HYLGHQFLQJ
DQG VKRZ FDVLQJ VKH VRFLDO FXQXUDO
HQYLURQP HQVIDO DV Z HGDDV HFRQRP LF LP SDFW
Rl VXFK DFVYLVIHV

,Q VKH GHQYHU RI RXUP LWLRQ ZH DUH
Z RUNLQJ DFURW VKKH | RAIRZ LQJ NH\ DUHDV

%URNHUDIH & RADERUDMIRQ 6 XSSRUWDQG
1 HVEZ RUNLQJ

6NLAY DQG &DSDFLW ' HYHARSP HQW

( YLGHQFLQJ DQG ,P SDFW HYHGRSP HQW
6KRZ FDVLQJ DQG &RP P XQLFDURQV

( YDOXDVRQ

H DO/R Z RUN DFURW_D UDQJH Rl UHGHYDOW
VKHP HV LQFOXGLQJ 3 @FHP DNLQJ DQG / HYHARQJ
2 XW + HDOK DQG : HAEHLQJ 7 HFKQRARILHV |RU
6RFLDO* RRG DQG ( QYLURQP HQWDQG &QP DWW

( P HUJHQR

2 XU Z RUN DFURW VIKHVH VKHP HV DLP V VR UHDQ\VH
DQG FRP P XQLFDVH VIKH SRVIQWDORI . QRZ GHGIH
([ FKDQIH EHVZ HHQ + ( DQG VKH DUW DQG FXQMXUH
VHAVRU Z KLFK ZH VRP HVIP HV DO/R FDAD& XAKUDO
. QRZ O4GJIH ( [ FKDQIH

1 &$&( DFVIYLVHV DUH RSHQ VR DAD+ ( , V LQ VKH
8. DQG VR VKRVH Z RUNLQJ LQ VKH DUW DQG
FXOXUDOVHFVRU $ VWWKH KHDUWRI RXU YDOXHV LV D
NHHQ FRP P LVP HQUWR VXSSRUIQJ LQFOWLYLW

GLI | HUHQFH DQG GLYHUMLW






$V RXU Z RUN LQ VKLV DUHD FRQWQXHV LWKDV EHHQ FQHDU VKDW& RYLG KDV ERVK FUHDWHG QHZ
RSSRUNXQLWHV DQG DOR GHARYHUHG QHZ FKDAMQJHV VR VKRVH LQ VKH KL KHU HGXFDWRQ DQG DUW
DQG FXOXUDOVHFVRU Z KR Z LVK VR FRAIDERUDW H[ FKDQJH LGHDV DQG H[ SHUWVH DQG FUHDVWH QHZ
DQG LP SDFWXONQRZ HGJH DQG RSSRUKQLWHY , WKDV EHHQ LQVSLULQJ VR VHH VKH UHVLQHQFH
FUHDWYLW DQG SHUMWHQFH VKDWERVK VHFVRUV KDYH EURXJ KWVR VKH VDEQH VIKURXJ KRXWD YHU
FKDAMQJLQJ DQG | DWFKDQJLQJ HQYLURQP HQW EXWXQGRXEWAGQ FDSDFLW RQ ERVK VLGHV LV
WUHVWFKHG

2XU1&$&( 0 LFUR &RP P IWRQV (( YDXDVRQ UHSRUWK DV XQGHUQRQHG VKH QHHG | RU UHVSRQWYH
| GH LEGH DQG QJKWVRXFK P RGHV Rl VXSSRUM RU VIKH GHYHARSP HQWRI QHZ LGHDV DQG SDWQHUWKLSV

DQG VR KHG EXLA5 FDSDFLW GHYHORSLQJ FRADERUDWRQV VR VFDGH DQG VR HP EHG VKHP  Z LVKLQ
LOWIMKVIIRQV VR VKHUHI RUH EHFRP H P RUH UHVLAHOQWDQG LP SDFWXO

1&$&( KDV FRQUQXHG VR DGYRFDWA VR | XQGHUV DQG SRQF\ P DNHW UHJ DUGLQJ VKH QHHG | RU VP DGD

DP RXQW RI . SURRI RI FRQFHSW | XQGLQJ | RU FXOKUDONQRZ GHGJH H FKDQIH 7 KH 0 LFUR

&RP P DWLRQV KDYH | XWKHU SURYLGHG DQ RSSRUKQLW VR XQGHWINH VRP H DGGLURQDOUHVHDUFK Z LVIK
7KH 2 [ IRUG 5 HVHDUFK & HQWH IRU + XP DQMMHV 72 5&+ DQG VKH , QGHSHQGHQW? KHDVWH & RXQFLOVR

I XWKHU SUREH EDUULHUWV VR FRGIDERUDWRQ LQ SDUMIFX@U VKH | LQDQFLDOFK DAMHQIHV Rl LOWWI DVQJ DQG
GHYHARSLQJ SDUWVQHUWKLSV
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7 KURXJ KRXWVKH VHFRQG \ HDU Rl VKH
SURMHFWZ H KDYH FRQWQXHG VR SURGXFH D
VHULHV Rl HYHQW DQG RSSRUWQLWHY
GHVLI QHG VR EULQJ VKH + LJKHU ( GXFDWRQ
DQG $ UW DQG & XOAKUDOVHFVRUY VRJ HVK HU
LQ WWDWAJ LF DQG | XVKUH IDFLQJ ZD\V : H
KDYH DOR FRQWOQXHG VR H[ VHQG ViKH
UHDFK RI VKH SURMHFWQDWRQDAD DQG
LQGHHG LOWHUQDWRQDAD H[ SDQGLQJ VKH
SRRORI SRWHQWDOSDWQHUV DQG
FRGDERUDVRWY RXU WIDNHK RGSHUV KDYH
DFFHW VR VKURXJ K RXU HYHQW DQG
DFVLYLWHY GHWLIQLQJ D UDQJH RI HYHQW
DQG RSSRUMXQLWHY VKDWKDYH SURYLGHG
VSDFH DQG RSSRUMKQLW VR GLVFXW LWXHV
DQG RSSRUMXQLWHV RI P X\ DOLQVHUHW

DQG FRQFHUQ

1&%$&( ,GHDV3RRO &R &UHDWQJ D 1 HZ DQG

" U1 HUHQW) XWKUH | RU $ UW  + LI KHU ( GXFDWRQ

& RUDERUDWRQ 2 BVREHU

7 KLV LQVWUDFLYH DQG DFVIRQ RULHQVIDVIAG , GHDV

3 RROEURXJ KWRJHVKHU DIMMWV DUW DQG FXQXUDO

RWI DQLVDVIRQV  UHVHDUFK HWV DQG NQRZ GHGIH
H FKDQJH SURI HVWLRQDO/ VR LP DILQH QHZ DQG
GL | HUHQWI XWUHV | RU NQRZ GHGJH H[ FKDQUH DQG
FRADERUDWRQ 7 KURXJK D VHULHV Rl HQHUI HF
FUHDWYH DQG GDUH ZH D\ LW HQVHWILQLQJ

Z RUNVKRSV DQG EOXH WNLHV SURYRFDWRQV Z H
DVNHG SDUMIFLSDQW VR HQIDJH SURDFYHQ LQ
VRP H FUHDVIZYH DQG LQYHQWYH SUREGHP  VROYLQJ

&ROWLEXVRW LQFOXGHG 3URI & KULWRSKHU
6P LVK ( [ HFXVIYH &KDLU $ UW DQG + XP DQLWHV

5 HVHDUFK &RXQFLO + LADU\ &DUW 2 9% ([ HFXVIYH
' LULHFVRU &QRUH / HDGHUVKLS 3 URJUDP P H

$ QGUHZ YDUQHWV2 9%( ' LUHFVRU & DARXWH

* XEHQNLDQ ) RXQGDVIRQ 6X] LH / HUKVRQ &R

" LHAVRU 1&$&( 7&&( DQG,VMD: LORQ 5XE\
6\VDU $ WRFLDVIAV

1&$&( * KDWZ H#UH GRLQJ DQG KRZ VR JHW
LQYRO/HG+ 1 RYHP EHU _ 0D

7 KHVH HYHQW SURYLGHG DQ LQI RUP DORSSRUXQLW
VR P HHWVKH VMDP  DQG | LQG RXWP RUH DERXW
1&$&( DQG KRZ VR JHWLQYROYHG Z LK RXU
XSFRP LQJ DFVIYLIHV DV Z HAGDDV GHDUQ D QW®H

P RUH DERXWRXU | RXU LOVHUFRQQHFWG DUHDV R
ZRWN

e %URNHUDJH &RADERUDMRQ 6 XSSRUANDQG
1 HVZ RUNLQJ

e 6NLAY DQG &DSDFLW ' HYHARSP HQW

+ ( YLGHQFLQJ DQG ,P SDFW HYHARSP HQW

« B6KRZFDVLQJ DQG &RP P XQLFDWRQV

7 KH VHFRQG HYHOWLQ VKLV VHULHV $ UW DQG
FXQXUDOVHVRU SHUVSHAVLYHV RQ NQRZ GHGJI H

H FKDQIH SURYLGHG DQ RYHUYLHZ RI UHFHQW
1&$&( UHVHDUFK LQVR DUW DQG FXQXUDOVHFVRU
SHUSHFVIYHV RQ FRADERUDWQJ Z VK KLIKHU
HGXFDWRQ LOWIWKXWRQV FDVH WXGLHV RQ VIKH
EHQHI LW DQG FKDAMQIHV Rl FXGXUDONQRZ GHGIH
H FKDQJH IURP 2 SHUD 1 RWK DQG &DS D 3LH

1&$&( * KDW,I
&LV HQWKLS

5 HGHI LQLQJ 5 HVHDUFK DQG
VK -DQ

KDWU FLY HQV Z HUH QRWVHHQ P HUHQ DV
EHQHI LFLDULHV Rl UHVHDUFK EXWZ HUH LOWWDG
FROW.GHUHG DV GHDGHWV DQG LQIIDVRUV' : KDW
Z RX@B KDSSHQ U FLW] HQV Z HUH UHFRJ QLVHG DV
HTXDOY LQ VIKH UHVHDUFK SURFHW DQG YDOXHG | RU
VIKHLU XQLTXH H SHWMAH DQG LOQWIKW!' ,Q D | DWV
FKDQILQJ ZRUGS KRZ FDQ FLVY HQV [URP D@D
ZDOW Rl QIH EH DWMKH | RUHIURQWRI YLVIDO
UHVHDUFK" 7 KLV HYHQWFRQWLGHUHG LQ SDUIFX@U
VIKH VKHRUHVFDODQG SUDFVIFDOLP SQFDRQV | RU
+( LOWMAXVIRQV DQG RVKHU DJHQFLHV Rl HQJ DI LQJ
FLIMJ HQV DV NH\  S@\ HW LQ SUDFWFH GHG UHVHDUFK
5 HSXVHG SUDFVIMRQHUV Z HUH LQYLVIAG VIR VK DUH

VIKHLU XQGHUWIDQGLQJ DQG H[ SHIMAH RQQQH Z VKK D
P DADJURXS RI DFDGHP LF FRAMDI XHV



% R\H.DJH &RIER DARY
6XSSRUADQG 1 HZ RINLQY

& ROWLEXVRWV LQFOXGHG %DP ER 6R\ LOND %DV 6SD
8 QLYHWMW 75$&( 5REHUW&UHQWKDZ &XQXUDO
/ LVHUDR\ ( YHU\ Z KHUH $ QLVID 6 KHUYLQJVRQ

% $67 ) HW 3LSSD + DO , QGHSHQGHQWS MW -R
5 RELQVRQ 1 HZ FDW®{ 8 QLYHUMLW * UDFH

%UHP QHU 7 KH / RFDO7 UXVWDQG 6X] LH / HLJKVRQ
&R ' LUHAVRU 1 &$ &(

1&$&( 0 LFUR FRP P LWLRQ DZ DUGV

$ UW DQG & XAXUDO2 UJ DQLVDMRQV DQG

5 HVHDUFK HUV VK DWDWHQGHG VIKH , GHDV 3 RROZ HUH
LQYLVHG VR VXEP LWSURSRVDOY | RU D P RGHWV

DP RXQWRI 1 XQGLQJ VR Z RUN XS SDWQHUWKLSV DQG
LGHDV : H Z HUH VSHFL LFDAY GRRNLQJ |RU
SDUWOHUWK LSV VKDWK DG VKH SRWAQWDOVR GHYHARS
P HVKRGV RU LGHDV | RU RYHUFRP LQJ EDUULHWV VR
FRGDERUDVIRQ EHVEZ HHQ VIKH VEZ R VHRVRWY 7 KH
HYDOXDWRQ Rl VKH P LFUR FRP P WMRQV DQG

DGGLVIRQDOZ UMIQJ DQG UHVHDUFK RXVBXW | URP
VIKH | XQGHG SURNHFW FDQ EH | RXQG LQ VKH
1 &% &(_ ( YLGHOFH 5 HSRVWVRU

) URP D YHU\ WURQJ [LHG5 RI DSSQFDOW WWKH
| RARZ LQJ SURNHFW Z HUH VHGHFWIAG

e 7KHGBVWDECHV LQ 0 LORRQ . H\ QHV Z RUNHG
Z VK 7 KH 2 SHQ 8 QLYHUMIW V 0 XWLF
&RP SXWQJ / DE SDWQHUWKLS RQ VKH
3RQI RQLD SURMHIFW DQG GHDI DQG GLVDEQHG
DMV D SURMHFWH] SGRULQJ VIKH XVH Rl
DGDSVLYH VIHFKQRARI\ VIR GHYHARS LQFOXVLYH
P XWLF Z VK SDUIMFLSDWRQ E\ ' HDI DQG
' LVDEGHG SHRSCH 7 KH SURNHFWLQVHUURI DWAG
EDUJLHUWV VR NQRZ HGIH H| FKDQIH DQG + (
FRGDERUDMRQ | UIRP VKH SRLOWRI YLHZ RI D
FXOAUDORWI DQLVDWRQ GHYHARSLQJ LW/
GLVDELQW DQG DFFHW Z RUN DQG KRZ QHDUQLQJ
DQG LQWIKW IURP VKLV Z RUN DUH VKDUHG

,PDJH 'HFRORQLVLQJ WKH 6KDNHVSHDUH %LUWKSODFH 7UXVW+V &ROOHFWLRQV DV

6 KDNHVSHDUH %LUWKSMEH 7 UXWV 6 %7 _ DOG

%LUP LOJKDP &LW 8 QLYHUMW XVHG VIKHLU

DZ DUG VR LOWAUURJ DV VKHLU H[ LWIKQU

VXFFHWI XOSDWQHUVKLS VR KHCS EHWIHU
XQGHUWDQG VIKH FLYLF URGH Rl XQLYHUMMHV DQG
KRZ VKLV S\ V D SDUWZ KHQ GHYHARSLQJ
UHIDVRQVKLSY KRZ XQLYHUIMW UHVRXUFHV FDQ
EH XQARFNHG GHI LQLQJ VKH EHQHI LWWR VKH
SDUVDHUVKLS VR FUHDVA VXWIDLQDEGH QRQJIHU
VAP P HDQLQJ I XOUHAMRQWKLSY $ SDUMFX@DU
WUDQG RI HQTXLLA | RFXVHG RQ KRZ NQRZ GHGJIH
H FKDQIH FDQ KH® GHFRARQLVH FRAMHFVIRQV

DQG GHDUQLQJ UHVRXUFHV

6 DQJLQL DQG 9 DP RV FRADERUDWAG Z LVK
1 RWKXP EUD 8 QLYHUWMW VR XQGHUWDQG KRZ
NQRZ G4GIH H FKDQIH EHVEZ HHQ + ( DQG
JUDWURRW FXQXUDO SUDFVIMIRQHWV
SDUIFXAUQ VP DAD%MFN DQG 0 LORUMMHG
RUJ DQLVDVRQV DQG | IHHDQFHW ERVK
UHJLRQDAD DQG LQ DFDGHP LD FDQ EHFRP H
P RUH UMMLQHQW EHWIHU XQGHUWRRG DQG
YDOXHG 7KH 0 LFUR &RP P LWLRQ VXSSRUKHG
VZ R Z RUNVKRSV VKDWEHJ DQ VR LQYHWI DVIA D
YLIMRQ DQG SUDFVFD@VIHV | RU D NRLQWOKIDFN CGHG
FXQXUDOUHVRXUFH FHOWH DQG QYLQJ DUFKLYH
LQ VKH 1 RWK ( DWV
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6XSSRUADQG 1 HZ RINLQY

e 7 KH , QGHSHQGHQW7 KHDWH &RXQFLO ,7 & 0 LFUR &RP P LWMRQ 5 HSRUW
DQG 7 KH 2 [ | RUG 5 HVHDUFK &HQWH | RU VKH
+ XP DQIWIHV 725 &+ FRADERUDWAG VR
UHVHDUFK VKH NH\ HODEQQJ | DFVRWV VIKDW
VXSSRUWD VKHDWH RW DQLVDMIRQ RU RVKHU
DUW DQG FXQXUDORWI DQLVDMRQ VR XQGHWIDNH
NQRZ GHGJH H FKDQJH RU FRGIDERUDVUYH
UHVHDUFK Z LVK D XQLYHUIMW SDWQHU DQG
GHQYHU J XLGDQFH VR KHG® XQLYHUMHY EXGI HW
DSSURSUDWQ | RU VKLV Z RUN Z VKLQ | XQGLQJ
ELGV DQG VKHLU Z LGHU . ( ZRUN 7 KH UHSRUW

([ SRUQJ YDXH LQ . ( FRADERUDWRQV

EHVY HHO KLIKHU HGXFDWRQ DOG WKHDWHY Z DV
SXEQVWKHG VR VXSSRUWWKHLU | LQGLQIV

JPOIHUR 1 &$&( 6XSSRUN) RXUO LAR &RP P MRV &R FUDWQ) DG DG AL HHDAXMUHI RUS UNEXOMUHDOG+ LIKHJ( GXEDARD FRTIDERUDARD/




7 KH LP SDFWRI VKH SDQGHP LF DQG VKH SHUVRQDODQG SURI HWLRQDOFKDQJHV DQG FKDGIHQJ HV LW
EURXJKWVR ERVK ViKH DUW DQG FXQXUDODQG KLJKHU HGXFDWRQ VHFVRU DQG VKH RQJRLQJ

UDSLG SDFH Rl SRQWFDODQG SRQF\ FKDQJH DQG VKH LP SDFWRI VKLV P HDQV VKDWQRZ P RUH
VKDQ HYHU VKHUH LV D QHHG | RU VIKH VSDFHV DQG SADWRUP V VKDW1 &$ &( RIIHUV | RU SHHU VR
SHHU VXSSRUWDQG UHI HFWRQ

H KDYH LOFUHDVLQIQ  VHHQ VKDWRXU WIDNHK RGBHUV DQG DXGLHQFHV Z DQWMVDI H VSDFHV | RU
GLVFXWIRQ FRDFKLQJ DQG UHI GHFVIRQ Z LVK VIKRVH | DFLQJ VLP LADU FKDGHQIHV DQG VA WHP V/
WUXFVXUHV DQG VIRROY VIKDWFDQ EH GHYHARSHG RU DGDSVHG VR UHI GHPWDQ LQGLYLGXDOV
FLUFXP WDQFHV : H NQRZ VKDWVXFFHWI XO. ( SDWQHUVKLSY QHHG VP H DQG UHVRXUFHV VR EXLGG
DQG EHFRP H UHVLQHQWDQG LP SDFWXO DQG Z H KDYH KHDUG VK URXJ KRXWWKH \ HDU VK DWVKLY LV

LQFUHDVLQIQ  FKDAMQILQJ RQ D SHWRQDODQG SURI HWLRQDOGHYHO

H KDYH FRQVQXHG VR GHYHORS RXU FRADERUDMRQV Z LVK & QRUH / HDGHUVKLS 3 URJUDP P H DQG
* XLABK DAD& RDFKLQJ $ WRFLDWAV DQG EHHQ UHVSRQWLYH VR VIKH DUMFX@VHG QHHGV Rl VKRVH
HQIDILQJ Z VK RXU Z RUN LQ RUGHU VR P HHWMKH LQFUHDVLQJ GHP DQG | RU GHDGHUVKLS VXSSRUADQG
SHHU VR SHHU G4DUQLQJ 6 SHFLDOVKDQNVY JR VR 6LDQ %UWBDLQ RI * XLABKDAD6FKRRORI 0 XVLF DQG
" UDP DDQG' U$WULG %UHHORI %DVK 6SD 8 QLYHUIMMW Z KR KDYH Z RUNHG Z LViK XV VR FRQYHQH VIKH
. ,1 QHVZ RUN VKLV \ HDU




6NL@Y DQG &DSDAW ' HYHRSP HOW

(9(176$1"
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2 XU DFWYLWHV KDYH FRQWQXHG VR EULQJ
SHRSCH VRJI HVKHU VKURXJ K HYHQW/
Z RUNVKRSV QHWZ RUNV DQG CHDUQLQJ VHW
H Z HUH GHQJ KWWG VR RQFH DJDLQ Z RUN
Z LK VKH & GRUH / HDGHUVKLS 3 URJUDP P H
DQG VR UHVSRQG VR VIKH LQFUHDVLQJ QHHG
| RU VXSSRUWLQ VKLV DUHD Z LVK DQ
DGGLWRQDOZ RUNVKRS

2XU. QRZHGIH ,P SDFW 1 HW RUN . ,1
KDV FROQWOQXHG VR SURYLGH D VXSSRUWYH
SHHU VR SHHU VSDFH DQG . ,1 6XSSRUW

6 HW KDYH FROWQXHG VR UXQ VKURXJ KRXW
VKH \ HDU LQ UHVSRQVWH VR GHP DQG

. QRZ G{GJH ,P SDFW 1 HWZ RUN . ,1
VKH 6VRU RI . QRZ QHGJIH ( [ FKDQJH

7 HARQJ
0 DUFK

7KLV VHMRQ Rl VIKH 1 &$ &( . QRZ BiGIH , P SDFW
1 HVEZ RUN DGGUHWHG VKH SDUMIFX@U QHHGV Rl
VKRVH Z KR Z RN Z LVKLQ + LIKHU ( GXFDWIRQ

NQRZ GHGJH H FKDQJH LP SDFWGHYHAGRSP HQWRU
SXEQF HQIDIHP HQW? KH HYHQWZ DV FRQYHQHG E\
DQG GHQAYHUHG Z LMK VKRVH Z KR Z RUN LQ DADW SHV
Rl . ( SURIHWLRQDOURGY DQG . ( HQIDIHG
UHVHDUFKHUWVY DQG RI 1 HUHG DQ RSSRUWQLW VR
FRQQHPWZ LVK RVKHUV VR Z LGHQ SURI HWLRQDO
QHVEZ RUNV DQG VR FUHDWW D VXSSRUWLYH DQG

FRQI LGHQWDOVSDFH VR GLVFXW LWXHV Rl P XVXDO
LOWAUHWW LOFOXGLQJ KRZ VR UHSRUW WDQVADWA

QDUUDVA DQG HQIDIH Z VK . ( $ WWKH HQG RI VKH
VHWMRQ SDUIFLSDQW Z HUH JLYHQ VKH RSSRUMXQLW

VR NRLQ D | DFLAVIMAG DFVIRQ GHDUQLQJ VHVWWR
FROWQXH VR GHYHARS VIKHLU SHHU VR SHHU GHDUQLQJ
DQG QHVEZ RUNV

.,1 +DFN. ( 0 HULFV -XCQH
) DFLOVIDVRWY ' U $ WULG %UHHO %dDVIK 6 SD
8 QLYHWMW 61DQ YUWIDLQ * XLABKDAD6 FKRRORI

0 XVIFDQG' UDP D 6X]LH/ HUKVRQ 1&$&( 7KLV
.,1 VHWWLRQ JRWKDQGV RQ Z LK DQG KDFNHG
LWXHV Z VK P HWLFV DQG UHSRUIQJ VKDWDUH DQG
DUHQWUDLVHG LQ VKH FXUUHQWS HVHDUFK ( QI aDQG

. QRZ ®IGIH ([ FKDQIH ) XQGLQJ 5HYLHZ . ,1 XVHG
NH TXHWIRQV VR SURYLGH D | UDP HZ RUN | RU DQ
LOWAUDAVIYH LQI RUP DODQG FRQI LGHQWDOSHHU VR
SHHU VSDFH | RU VKRVH LQYROYHG LQ FXQXUDO

NQRZ GHGJH H[ FKDQJH DQG LP SDFWGHYHIRSP HQMWR
VKDUH LOVLI KW DQG LWXHV SHIWVDLQLQJ VR . (
UHSRUIQJ DQG P HWILFV ) RARZ LQJ VKH VHWLRQ
SDUMFLSDQW Z HUH LQYLVHG VR FROWLEXH VR D
EQRJ VIKDWLY KRWHG RQ VKH 1 &$ &( Z HEVLW

. ,1 &RQYHUVDWRQV | RU & RGDERUDWRQ
6 HSVWHP EHU

7 KLV VHWLRQ | RFXVHG RQ KRZ VR KDYH JRRG
SRVIMYH DQG SURGXPVIYH FRQYHUVDVIRQV Z LVK
FRAMDIXHV FRADERUDVRUY DQG SRVAQWDO SDWQHUV
DQG GUHZ RQ FRDFKLQJ DSSURDFKHV DQG RVKHU
VHFK QLTXHV VIKDWP LI KWDOR EH KHGSI XOLQ

FRP P XQLFDVIQJ VIKH YDOXH R FXQOUDONQRZ GHGIH
H FKDQIH : H Z HUH NRLQHG E\ UHSUHVHQVIDVILYHV
IURP * XLABKDAD& RDFKLQJ $ WRFLDVIAV VIR VK DUH
VIKHLU LOWW KW RQ XVLQJ FRDFKLQJ DSSURDFKHV LQ
FRQYHUWDVIRQV DQG ' U $ VK %URFNZ HaDZ KR

UH PG RQ KRZ VHFKQLTXHV GHSQR\ HG LQ

9 DOXHV FHQWHG HYDOXDWRQ 9$&( FDQ EH XVHG
LQ FRQYHUWDVRQV DQG GLVFXWLRQV VR HWIDEQVK
VKDUHG YDOXHV DQG KHG® UHYHDOVKH *LQVIDQILEGH+
LP SDFW RI FRADERUDVYH SURMHFW

. ,1 6XSSRUW6 HW

7 KURXIKRXWWIKH \ HDU Z H Z HUH GHQJ KWHG VR
ZRW Z VK * XLGBKDAD&RDFKLQI $ WRFLDWAV VIR UXQ
VKUHH . ,1 VXSSRUMHW VKDWHDFK P HW IP HV

7 Z R VHW FRP SULVHG Rl UHSUHVHQUDVYHV | URP
DFURW KLJKHU HGXFDWRQ DQG VKH DUW VHFVRU

Z VK RQH | RFXWHG RQ LOVIHUQDO+ ( LWXHV 7 KH
VHW RUIDQLVHG DARQJ VIKH * 52 :  FRDFKLQJ



6 NLA@Y DQG & DSDALW
' HYHIRSP HQW

P RGHO HDFK P HWKUHH VIP HV VKURXJ KRXVWKH
\ HDU IRUP LQJ DQ LP SRWIDQWSDUWRI RXU RITHU VR
VXSSRUWWKH FDSDFLW RI VKRVH GHDGLQJ & XQXUDO
. QRZ OHGIH ( [ FKDQIH Z RUN DFURW VIiKH 8 .

$ QQXDO: RUNWKRS

7 KH 3RZ HU Rl & RGDERUDWYH $ FWRQ 3 HRSOH
3@FH DQG 3@MQHW 0 DUFK

,Q RXU DQQXDOZ RUNVKRS GHYRWAG VR VXSSRUQJ
DQG VKRZ FDVLQJ JUHDWH[ DP SGHV RI FRAIDERUDVIRQ
EHVEZ HHQ + LJKHU ( GXFDWRQ DQG VKH DUW DQG
FXQXUDOVHFVRWY VKLV \ HDUA/ HYHQWI RFXVHG RQ
VIKH EURDG VKHP H Rl 3HRSCGH 3 @FH DQG 3 MQHW
DQG FRQWGHUHG KRZ NQRZ GHGIH H] FKDQJH DQG

Z RUNLQJ LQ SDWQHUWKLS | RWHUV FRQQHFIRQV
FUHDVYLW DQG LQQRYDWRQ DFURW D P \ UDG Rl

LP SRWDQWDQG RIVIHQ LOWAUFRQOHFVIQ) VKHP HV
LOFOXGLQJ 3@FH P DNLQJ DQG / HYH@RQJ XS

&QP DM ( P HWHQR DQG + HDOK DQG : HAEHLQJ

2 1THULQJ UHI GFVIRQV [ URP NH\ VKLONHWV
SUDFVIMIRQHWY DQG SRQF\ P DNHW DQG VKRZ FDVLQJ
GLYHWH P RGHOY RI H[ FHGHQWDQG LP SDFWXO
NQRZ GHGIH H[ FKDQIH VKLV HYHQWEURXJKW

VRI HVIKHU DURXQG SHRSCH LQYHWHG LQ VKH
SRVHQWDORI NQRZ GHGIH H[ FKDQJH EHVEZ HHQ VKH
DFDGHP \  DQG VIKH DUW DQG FXQXUDOVHFVRU

& RQWALEXVRRWV LOFOXGHG

3URIHWRU ' DYLG $P LJRQL 3URIHWRU RI
9 LFVRULDQ / LVWUDVWUH . HHGH 8 QLYHWMW ' U
-HQQU HU & URP Z HAD 6 HQLRU / HRVKUHU LQ $ QFLHQW
+ IWRU 0 DQFKHWIU 0 HWWRSRQVIDQ 8 QLYHUMW

$ EDV ( ODQDEL 6KHED $UW  + DQQDK , Z LQ

6 VWDVAILF 3 URMHFW 0 DQDIHU 8 QLYHUMW RI

3QP RXVK 5XE\ -HQQLQIV / LW®4/ RWS RERW

,PDJH 5XE\ -HQQLQJV

5 XSHUW/ RUUDLQH ' HYHAGRSP HQW 3 DWQHUWKLS
0 DQDJHU 8 QLYHWMMW RI 3QP RXVWK & @LUH

0 DFR® 0 % &KLH ([ HFXYH 1 HZ : UMUK
1RWK ' U&DIV@Q 1 XQQ 5HVHDUFK ) HARZ DW
0 DQFKHWIAU & HQWH | RU <RXVK 6\XGLHV

0 DQFKHWHU 0 HWRSRQVDQ 8 QLYHWMMW ' U. DUHQ
3DVHO ' LLHFVRURI &(' ,$ %P LQIKDP &LW

8 QLYHWW 5 DFKHO3RZ QDA , QQRYDVRQ

0 DQDIHU %DVK 6SD 8 QLYHWMW 3 URIHWRU
&KUWRSKHU 6P LVK ([ HFXVIYH &KDLU $+5&
DQG ' DYLG 6Z HHQH\ ([ HFXVIZYH &KDLU 5 HVHDUFK
(QIDQG 1&$&( &KDUWV LQFOXGHG ' U) HGHUFD
5RWL ' U(PLO +RSNLQVDQG ( YHOQ: LORQ

/L WRMHO3IR ZRVUWRS RRERROMDDERUDWLYH $FWLRQ 3
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6NLAY DQG & DSDAW
" HYHIRSP HQW

1&$&(
/ HDGLQJ 7 KURXJK 8 QFHWDLQW

&QRUH / HDGHUWKLS : RUNWKRS
-XQH

2 XUVHFRQG 1 &$ &( / HDGHUWKLS : RUNVKRS KHGB
LQ FRADERUDVRQ Z VK & QRUH / HDGHUVKLS

| RFEXWHG RQ VXSSRUIQJ GHDGHUV DQG DVSLULQJ
GHDGHUV VKURXJK FKDQIH DQG XQFHWIDLOQW : H
VKRXJ KWDERXWGHYHARSLQJ FRADERUDWRQV | RU
RUJ DQLVDWRQDOUHVLAHQFH  DQG SHUVRQDO

QHVEZ RUNV | RU VHO FDUH

7 KH Z RUNVKRS LQYROYHG D FRP ELQDVIRQ RI
UH 4FVZYH DQG LQVAUDFVLYH VHVWLRQV DQG NH\
VDNHDZ D\ V LQFOXGHG WISV | RU EHVWSUDPFH | URP
GHDGHUV LQ VIKH DUW DQG FXGXUDOVHFVRU DQG

KLIKHU HGXFDWRQ GHYHMRSLQJ YDOXH EDVHG
FRADERUDVRQV | LQGLQJ DARHV LQVHUQDAY DQG
H VWUQDAD DQG Q. KVWRXFK WUDVIAJ LHV | RU VHO
FDUH

) DFLAVDVRWV (P P D + DXJKVRQ ' U5HEHNND . LD
6X] LH/ HUKVRQ DQG . DV $ VWLQVRQ

PDIH1&$&( &BUH/ HIBUKS : RNKRS / HDAQ) 7KRIK 8 CRHIBOMV




$ KRXIK VRP H XVHI XOUHVHDUFK KDV EHHQ FDUULHG RXW HVSHFLDA® RYHU VKH WV \ HDW RU VR
VXFK Z RUN KDV VMQGHG VR EH VSRUDGLF Z VMK UH@WYHQ |HZ DWWP SW VR DJJUHIDVWH D FRKHWLYH ERG\
RI' HYLGHQFH RQ VKLV LP SRWIDQWI LH@5 Rl ZRUN Z KLFK Z H RIVIHQ UHIHU VR DV & XGXXUDO. QRZ GHGIH

( [ FKDQIH RU FXOXUDOFRADERUDMRQV DQG SDWDHUWKLSY $ P DNRU | RFXV Rl RXU Z RUN VKLV \ HDU KDV
VIKHUHI RUH EHHQ VKH FRQVIQXHG GHYHARSP HOWRI VKH 1 &$ &( ( YLGHQFH 5 HSRVLVRU  Z KLFK Z H
MXQFKHG MWW HDU

$ VXEWDQWDOSDUWRI RXU Z RUN VKLV \ HDU Z DV | RFEXWHG RQ VIKH GHYHGRSP HQWRI D QXP EHU RI

RULJ LODOUHVHDUFK UHSRUW ) RAIRZ LQJ |URP RXU *& RADERUDVQJ Z LVK + LJKHU ( GXFDWRO+ VXUYH LQ
SDUWQHUWKLS Z LVK $ UW3 URI HWLRQDOP DJD] LOH LQ 6 SULQJ ZH KDYH QRZ SURGXFHG VZ R
UHVHDUFK UHSRUW KLIKQJKWQJ NH\ LQGLQIV IURP VKLV VXEWDQUDOGDVID VHWDV Z HGDDV D QXP EHU R
RVKHU NH\ UHSRUW DADRXV@QHG EHARZ : H KDYH DOR FRP P HQFHG Z RUN RQ D VHULHV RI VRRQ VR EH
SXEQVKHG FDVH WXGLHV RQ VKH VKHP HV Rl S®FH DQG_FQP DV HP HUJ HOF\

2 XU ( YLGHQFH &Di2 EUDQG KDV EHHQ | XWKHU HWIDEQVKHG DQG LQVAUHVWWLQ FRQUAEXWQJ VR RXU QG
DQQXDOSRQF\ Z RUNVKRS RQ VKH FQP DV HP HUWJHQR\ SURYHG VR KLJK VKDWZ H UDQ VIKH Z RUNVKRS
RYHU VIKH FRXUVH RI D IXGDGD\ VKLV \ HDU $ GDRI VKHVH DFVIZYLVWHV DUH GHVLI QHG VR DGGUHW VKH QHHG
IRU P RUH DQG EHWWU HYLGHQFH DQG DQDQA VLV RQ VKH H[ VIHQW QDWUH GULYHW DQG EURDGHU LP SDFW
Rl . ( FRADERUDMRQV 0 RUHRYHU VKH\ FUHDW P XFK QHHGHG VSDFHV DQG RSSRUXKQLHV | RU
FRQYHUWDVMRQ QHVE RUN GHYHARSP HQW DQG NQRZ GHGJH VKDULQJ DFURW VHFVRUV




( '"GHCA.QJ DQG, P SDRW HYHBSP HQV

(9(176$1"
$&7,9,7,(6

1 &$&( ( YLGHQFH &DI2V DUH DQ RQQAQH
VSDFH VR EULQJ VRJHVKHU SHRSOH | URP

+ LJKHU ( GXFDWRQ DQG VKH DUW DQG
FXOXUDOVHFVRUV Z KR DUH LQWAUHWHG LQ
UHVHDUFK DQG HYLGHQFH LWXHV
FRQFHUQLQJ VKH VFDOH H[ VHQW QDWKUH
DQG GULYHW RI NQRZ GHGJ H H[ FKDQJH
FRGIDERUDWRQV EHW HHQ + LJKHU

( GXFDWRQ , QUWIVXWRQV + ( ,V DQG VKH
DUW DQG FXOMXUDOVHFVRU : H DOR XVH
VKH VHWLRQV VR KRWGLVFXWLRQV RQ

1 &$&( NH VKHP DWF DUHDV LQFOXGLQJ
3 FHP DNLQJ DQG / HYHARQJ 8 S + HDOXK
DQG : HAEHLQJ &QP DWW ( P HUJHQF\ DQG
7 HFKQRQRJ\ |RU 6 RFLDO* RRG

( YLGHQFH &DI2  ( YLGHQFH IURP . ()

1 DUUDWYHV 1 &$&( 3UP DU 5 HVHDUFK RQ

+ (, V+ HQIDIHP HQWZ LVK VKH DUW DQG FXOAXUH
VHFVRU 2 FVREHU

,Q VKLV ( YLGHQFH &Di2 ' U ) HGHULFD 5 RWL
1&$&( ( YLGHQFH DQG ,P SDFW &R , QYHWIJ DVRU
DQG 94UNEHFN 8 QLYHUMMW RI / RQGRQ DQG' U

9 DAHQVIQD 51] ] RQ. 8 QLYHUMW RI 5RP H
SUHVHOWAG VIKHLU UHFHQWLQ GHSVK DQDQA VLV Rl VKH
. QRZ HGIH ([ FKDQIH ) UDP HZRWN . ()

VXEP LWIRQV 7KLV &Di2 FRP SGHP HQWHG RXU
UHSRUWRQ VKLV VRRSLF Z KLFK Z DV SXEQVKHG LQ
$XWP Q

7 KH ( YLGHQFH &Di2 ZDV FR KRWHG E\ ( YHO Q
LORQ &R ' LUHAVRU 1 &$&( DQG' U(PLO
+ RSNLQV 6HQLRU O DQDIHU 1 &$&(

( YLGHQFH &DI2  &XQUDO. QRZ GHGJIH
( [ FKDQJH DQG VKH &QP DWA ( P HUJ HQF\
~DOXDU

7 KH IRFXV IRU -DQXDUW +/ &DI? Z DV RQ VKH

&QP DW ( P HWHQR DQG ( QYLURQP HQVIDO
+ XP DQIVIHV EXLGBLQJ RQ XUJ HQWFRQYHUVDVIRQV

,PDIH_. RG&BXG (IGLAH&DI2

HP HWLQJ IURP FQP DW SRQR  VXFK DV VKH
UHFHQW&2 3  FRQIHUHQFH DQG VKH ZD\ V LQ

Z KLFK DQ DUW DQG KXP DQLIHV SHUVSHRVIYH FDQ
KHGS XV VR XQGHUMDQG VIKHVH DWXHV 7 KLV VMMLRQ
DOR UHIMVHG VR DQG J HQHUDVIHG HYLGHQFH DURXQG
RQH RI RXU IRXU FRUH 1 &$ &( VKHP HV

HQYLURQP HQWDQG FQP DWW FKDQIH

2 XU FRQWLEXVRW LQFOXGHG ' U 6 DP DQVKD
DORQ ' U $WULG %UHHODQG ' U3HQQ\ + D\

%DVK 6SD 8 QLYHUWMW 7RP &DKLAD-RQHV

3 DWQHUVKLSY 0 DQDIHU & UHDVYH , QGXLHV

3RQR DQG ( YLGHQFH &HQWH &R KRWHG E\

(YHOQ: LORQ ' U(PLQO +RSNLQV DQG $ Q\D

5 HNHV] XV

( YLGHQFH &DI?2 1 DUUDVIQJ & XOXUDO

. QRZ G{GJH ( [ FKDQIH 6VRULHV DQG
SHUVSHFWLYHV | URP . QRZ QHGJH ( [ FKDQJH
3 URI HWLRQDOY 0 D\

7KH IRFXV IRUO D\ 4/ ( YLGHQFH &Di2 Z DV RQ VKH
VRSLF Rl 1 DUUDWQJ &XAXUDO. QRZ GHGIH

([ FKDQIH 6VRUHV DQG 3 HWSHFVIYHV | URP

. ORZ B4GJIH ( [ FKDQIH 3 URIHWLRQDO/ 7 KH VHWLRQ
SUHVHQWAG DQG UHI PG RQ D VHULHV RI

. () 1 DUDMH 1 &$&( 3UPD) 5 HHDURK RO+ (L, VrHI DIHP HOAZ I WH DUV DQG EXOMUHVHRRY




( '"GHCRQJ DQG, P SDRW
' HYHBSP HONV

LOWHUYLHZ V FDUULHG RXWE\ ' U5 HEHNND . LaDIRU
1&$&( ZLVWK D QXP EHURI . QRZ ®4GJH ( [ FKDQIH
SURIHWLRQDQY | URP  DURXQG VIKH FRXQW\ 7 KH

LOWHUYLHZ V Z HOWRQ VR IRUP D QHZ 1 &$ &(
SXEQFDWRQ VKDWZ DV MXQFKHG LQ 6 XP P HU

+ RWHG E\ ' U5HEHNND . LAGDDQG ( YHQ Q : LORQ
&R ' LHAVRU 1&$&( ZLVK $QGUHZ : LD\

" LUHFVRU RI 5 HVHDUFK , P SDFW 8 QLYHWIMW Rl
Y%ULMWRO DQG ' HERUDK . HRIK . QRZ GHGIH

([ FKDQIH 0 DQDIHU 5 R\ DO& RQVHUYDVRLUH RI

6 FRVIDQG

$ QQXDO3RAF\ : RUNWKRS
&XOXUH DQG & RADERUDWRQV RQ &QP DW
( P HUWJHQF\ 6KLQLQJ D QJKWRQ VKH
FRQWLEXWRQ RI + LJKHU ( GXFDWRQ DQG
FXQMXUH GHG FRADERUDWRQ VR RXU
XQGHUWDQGLQJV Rl FQP DWW HP HUJ HQR\
FQP DWH NKWIYFH DQG QHW] HUR -XQH

&QP D ( P HWHQR LV D.NH\ VKHP H
XQGHUSLQQLQJ 1 &$ &( + Z RUN DQG VIKURXJKRXW
VIKH SURJUDP P H Z H DUH FUHDVIQJ VSDFHV | RU
FRQYHUVDVRQV DURXQG FXQXUDOFRGIDERUDVRQV RQ
FQP DW HP HWWHQR. FQP DI MWIFH DQG UHMVHG

DUMQJ VIKHP HV DQG FRQFHUQV

7KH IRFXV RI VKLV VSHFU LF GD\ GRQJ HYHQWZ DV VR
FUHDW D VSDFH VIR

¢ KLIKQIKWVKH URGH RI FRADERUDVIYH LQLIDVYHV
Z VK D IRFXV RQ FQP DW HP HWHQF\ FQP D
NMOWIFH QHW] HUR DQG UHADVIAG DUHDV VK DWDUH
RFFXULQJ EHVZ HHQ NH\  WIDNHK RGBHUV
LQFOXGLQI  + LIKHU ( GXFDWRQ VKH DUW DQG
FXQXUDOVHFVRU GRFDODXVKRUMHV FRP P XQLW
SDUWQHUVK LSV DQG RVIKHU UHGHYDQWDFVRWY

« VKRZ FDVH D GLYHUVH UDQJH Rl UHVHDUFK
SURMHFW DQG FUHDVIYH FRGIDERUDVRQV | URP

DURXQG VKH FRXQW\ DQG EH RQG

,PDJH OLND %DXPHLVWHU $QQXDO 3ROLF\ :RUNVKRS &XOWXUH DC

e ( QFRXUDJH GLDARIXH GLVFXWWLRQ DQG
LQI RUP DWRQ VKDULQJ EHVE HHQ UHVHDUFK HUV
DQG RVKHW Z RUNLQJ LQ + LIKHU ( GXFDIRQ
DUW DQG FXQXUDOSUDFVIMRQHUY SRQR
P DNHUV DQG | XQGHW RQ VKLV P RWWIP HQ' DQG
LP SRWDQWRI VRSLFV

2 XU VKHP HV | RU VIKH HYHQWLQFOXGHG VIKH
| RGIRZ LQJ

&QP DWA UHVHDUFK FUHDWYH P HVKRGV DQG
FXOXUH VKLU W LQ FRP P XQLW FRQW[ W $ UMM
UHVSRQGLQJ VR FQP DWH HP HUJHQF\ 5 HVHDUFK
3RQF\ DQG 3UDFWFH : RUNLQJ VRJHVKHU | RU
RXU 3 MQHDU\ ) XVKUHV & RADERUDWRQ DQG
QHZ LP DILQDULHV | RU QYLQJ LQ DQG Z LVK

&QP DWA ( P HWHQF\ 6 FLHQFH DQG & XQXUH
&RP P XQLWHV HGXFDWRQ DQG NQRZ QGHGJH

P DNLQJ

H Z HUH GHQJKWAG VR EH NRLOHG E\ VKH
| RARZ LQJ FROQWLEXVRW

) HKLOW. %DARIXQ DFVRRU DQG Z UVHU &DQ , / LYH'
$ QGUHZ %HGIRUG + HDG RI * UHHQVSDFH

/ HWWXWH |, VQQIVRQ &RXQFLO 6 VIHSKHQ 94HQQHW
DUMMADQG &R + HDG 3RQF / DE  5DFKHO



( '"GHCA.QJ DQG, P SDRW HYHBSP HOV

YUVFRH &( 2 G4DG DAV ) DWV) DP LADU  $ QQH

0 DUH &XOXDQH ) HARZ DW* GREDO6\ WP V

LOWIMXW DQG HGXFDVRU DPVLYLWV ' U 5 LD

' XQNGA  6HQLRU/ HRVWUHU 8 QLYHWMW Rl

* MVJRZ 5DFKDHO' XVKLH 3URGXPVIRQ

0 DQDJHU 7KHDWH $QEL ' U $ @D $ EDG

) HUQDQGH] DQG ' U 6DUDK -DQH -XGJH 8 QLYHUMW

Rl ( GLOEXUK DQG ( QIDJH 1 HSDOZ LVK 6 FLHQFH

/ LQGD ) UDQFH 3RHWDQG &Q@P DV : UVWU 1 HZ
UMAQJ 1 RWK DQG 1 HZ FDW@H 8 QLYHUMW

+ HW + RGJVRQ 1 DWRQDO<RXVK 7 KHDWH -DLP H

-DFNVRQ DWIAW -RKDQQD . LHQLHZ LF] + HDG Rl

( GXFDIRQ DQG 5 HVHDUFK & RGDERUDWRQV . LQJ V

&XQOXUH 6RSKLH/ DJJDQ 8 QLYHUMW RI VKH
HWMRI ( QI@DQG %IWRO 3URIHWRU $ QQ / LIKW
8 QLYHMW RI 6XWH 3 URI HWRU %URQ\

0 F RQDIK ' LUHFVRURI / HYHUKX@ H &HQWH | RU
DVIHU & XOXUHV DQG 3, 5LWN\ &LVHV / LYLQU

ZLVK : DWAU LQ DQ 8 QFHWDLQ ) XVXUH & QP DVM

8 QLYHUMMW RI + XGD 3URIHWRU 5 REHWD 0 RFN
([ HFXVYH ' HDQ 6FKRRORI 3HU RUP LQJ DQG

' LJLVDO$ UW 5R\ DO+ RARZ D\ 8 QLYHWW RI

/ RQGRQ 6LDQ 0 R[ RQ 6HQLRU / HFVKUHU

7 HFKQRARJ\ &RRUGLODVRU 6 XWIDLQDELAW 7 KH

6FKRRORI $ UW $ UFKLVWFWKUH ' HVLJQ / RQGRQ

0 HWRSRQVDQ 8 QLYHMW DQG ) RXQGHU 5 HZ LaB

0\ 6WHHW ' U1l HH®P 5DLQD $\WRFLDWA

3URIHWRU ' HVLJQ DQG ' HYHGRSP HQW 0 LGGOHVH]

8 QLYHMW  3DXQQH 5 XWHU $ WMV 5 HVHDUFK HU

3RHWLQ UHVLGHQFH DQG 7 &&( $WRFLDW ' U

' DYLG 6HUJHDQW $ WRFLDVM 3 URI HWRU LQ

7 Z HQWHVK DQG 7 Z HOW ) LLVWE HQUXU\

/ VAUDWUH 8 QLYHUMW RI 3Q P RXVK  -DQH 7 DWJ

$ UW &RXQFLO( QIQG DQG . DW 9DQGHQ &DS
D 3LH 7 KHDWH

7 KLV HYHQWZ DV DLP HG DWMKRVH Z LViK DQ DFVIYH
LOVHUHWMQ FQP DWW HP HUWJHQF\  FQP DVIH NKWIFH
QHW] HUR DQG UHMVHG VIKHP HV DQG VKH URGH VIKDW
FXOUDONQRZ GHGIH H[ FKDQJH FRADERUDRQV
DUH FXUHQWA S\ LQJ RU LQGHHG KDYH VKH

SRHQUDOVR S@\ LQ DGGUHWLQJ VKH FKDAMQI HV
DWRFLDWAG Z LVK VKLV P DNRU J GREDOLWXH Z KLFK
LV QRZ DQG Z LADFRQWQXH VR DI | HFWDADRI RXU
QYHV

H Z HUH NRLQHG E\ RYHU SHRSOH | URP
KLJ KHU HGXFDWRQ DUW DQG FXQXUDO QRFDO
DQG UHJ LRQDOJ RYHUQP HQW SRQF\ P DNHW
| XQGHW DQG RVKHU RUJ DQLVDWRQV | RU D KLJKQ
FRP SHARQJ GD\ RI NH\ QRWAV FULWFDO
UHI HFWRQV FDVH WXGLHV GLVFXWLRQ DQG
GHEDWH

&XUDWG E\ ( YHOQ: LORQ &R ' LUHFVRU
1&$&( ZLVK UHVHDUFK VXSSRUM LRP - XWIQH
. HQ'RQ 408/
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7KH1&$&( ( YLGHQFH 5 HSRUWRW LV DQ
RQQQH UHVRXUFH HYLGHQFLQJ VKH VFDCH
H[ VHQW QDWKUH GULYHW DQG EURDGHU
LP SDFW RI . ( DQG FRGDERUDWRQV
EHW HHQ + ( DQG VKH DUW DQG FXQXUH
VHFVRWY LWLV VKH | LUIMWWXFK FRAMFWRQ
Rl P DWHULDOY VR | RFXV VSHFL LFDA RQ
QWHUDWKUH FRQFHUQLQJ FRQIDERUDWRQV
LQ VKLV DUHD , WLV EHLQJ GHYHQRSHG DV D
YLVDOSDUWRI VKH Z LGHU HYLGHQFH EDVH
IRU1 &$&( DFWQJ DV D VSDFH WR
WVLJQDO KRXVH DQG SURP RW ERVK

1 &$ &( 4+ FRUH UHVHDUFK DFWYLWHV DQG
UHSRUW DV Z HG@DV RVKHU P DLQQ RSHQ
VRXUFH DQG RU SXEQFQ DYDLADEH

P DVWHULDOY UH®WQJ VR RXU FRUH

P LWLRQ

H LOWQG VKH UIHSRVWVRU VR DFWDV D
FRAMAIRQ DQ DUFKLYH DQG D *QYLQJ UHVRXUFH+
VR EH XVHG E\ DWCHDWWKUHH NH\  XVHU JURXSV

5 HVHDUFK HWV DQG DFDGHP LFV
3 URI HWLRQDQY Z RUNLQJ LQ DUHDV VXFK DV
5 HVHDUFK 0 DQDJHP HQWDQG . QRZ QHGJH
( [ FKDQJH

7 KRVH RXWLGH DFDGHP LD LQ SDUWFX@U
$ UW DQG FXQOXUDOVHFVRU

SURI HWLRQDO/ SUDFVVYRQHUWV DQG VKRVH
Z RUNLQJ LQ UH@MDWAG DUHDV

' XULQJ RXU VHFRQG \ HDU Z H KDYH FRQVIQXHG VR
EXLG5 RQ VKLV FRAHFWRQ Rl DFDGHP LF DQG QRQ
DFDGHP LF QVHUDVKUH RQ FXQXUDONQRZ GHGI H

H FKDQIH ZKLFK QRZ DP RXQW VR RYHU
UHVRXUFHV

7KH 5 HSRVLVRW LV RUJ DQLVHG VKHP DWFDGD
LOVR VKH | RGIRZ LQJ FDWHI RULHV

1 &$&( 3XEQFDWRQV

* HQHUDO. QRZ GHGJH ( [ FKDQJH
&XOXUH UHDWAG . QRZ QHGJH ( [ FKDQJH
. QRZ GHGJH ( [ FKDQJH DQG &RYLG

7 RRONLW DQG 6 NLAY |RU . QRZ GHGJH

( [ FKDQJH

3 FHP DNLQJ DQG / HYHARQJ 2 XW

+ HDO/K DQG : HGEHLQJ

7 HFKQRQ@RJ LHV | RU 6 RFLDO* RRG DQG

( QYLURQP HQWDQG &QP DWA ( P HUJ HQF\

( DFK \ HDU Z H FROWQXH VIR XSQRDG FDVH WXGLHV
VKRZ FD\LQJ P RGHOY Rl JRRG SUDFWFH DV Z H@DDV
LOWAUYLHZ V Z LMK NH\ WINHKRGBHWY 7 KH | LW
VHOPVIRQ Rl 1 &$ &( FDVH WXGLHV KDV EHHQ LQ
GHYHAQRSP HQWKLV \ HDU DQG Z LADEH SXEQVKHG LQ
HDUQ DQG VKHVH VKRZ FDVH D UDQIH RI . (
LQIMDWYHV [ URP  DFURW VIKH FRXQW\ | RFEXWWLQJ
RQ GL | HUHQWDUHDV Rl VIKH FXQXUDOVHFVRU DQG
GLI | HUHQWP RGHV RI FRADERUDVIRQ 7 KH | LUMV
VHULHV Rl FDVH WXGLHV | RFXV RQ VKH VKHP HV
DGGUHWHG LQ RXU VEZ R LQIMIDO1 &$ &( $ QQXDO
3RQF\ : RUNVKRSV 3@FHP DNLQJ DQG VKH

&QP DW ( P HWHQR\ 7 KH SHUVSHRLYHV RI

DFDGHP LF UHVHDUFKHWY DUW SUDFIMIRQHWY DQG

. ( SURIHWLRQDO/ DUH UHSUHVHQWAG LQ VIKHVH FDVH
WXGLHV Z KLFK Z LGDEH DFFRP SDQLHG E\ DQ

H HFEXVYH VXP P DU RI 1LQGLQIV

$Q1&$&( ( YLGHQFH 5 HSRUVRU $ GYLVRU

* URXS KDV EHHQ HWDEQVKHG DV D ZD\ VR JDLQ

H SHUMQWLIKWDQG DGYLFH RQ KRZ VR SURP RVH
DQG DXJP HQWKH YDOXH Rl VKH UHVRXUFH | XUVKHU
LOFOXGLQJ LQYLVAQI I XHWVFXUDVRUY DQG
FRQWLEXVRUV DQG LGHQWA\ LQJ JDSV LQ XVHU
JURXSV 0 HP EHW Rl ViKH DGYLVRU' JURXS LQFOXGH
VHQLRU DFDGHP LFV . ( SURI HWWLRQDQY DQG DUW
SUDFVIMIRQHWV



( IGHAQ) DQG, P SDRW HYHERSP HQW
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6LQFH VIKH WDUWRI 1 &$&(  ZH KDYH EHHQ DPVIYH e +(, W ( QIDIHP HQWZ LVK VKH $ UW DQG

LQ GHYHARSLQJ D QXP EHU RI FRUH SXEQFDVRQV & XOXXUDO6HFVRU (| YLGHQFH | URP VKH
7KLV ERG\ Rl SUP DU\ UHVHDUFK LV D FUXFLDODQG . QRZ GHGJH ( [ FKDQJH) UDP HZ RUN
RQIRLQJ SDUWRI RXU ZRUN 2 YHU VKH FRXUWH Rl 1 DUUDWLYHV
VKH @WW HDU Z H KDYH SXEQVKHG VKH | RGIRZ LQJ
UHSRUW DV SDUWRI DQ HYHU JURZ LQJ HYLGHQFH e &RGDERUDWQJ Z LK + LJKHU ( GXFDWRQ
EDWH | RU NQRZ GHGJH H FKDQJH EHVZ HHQ + (,V DQG , QWIVXWRQV ) LQGLQIVIURP 1 &$ &( 6XUYH
VKH DUW DQG FXQXUH VHFVRU Z LVK $ UW 3 URI HWLRQDO
e 1 DUUDWQJ &XQMXUDO. QRZ GHGJH ( [ FKDQJH * 7KHS5RGRI *3 MFH LQ & RADERUDWRQV
6 VRULHV DQG SHUVSHFW.YHV | URP . QRZ QHGJH %HWZ HHQ + (1, V DQG VKH $ UW DQG & XQOXUDO
( [ FKDQJH SURI HWWLRQDO/ Z RUNLQJ LQ + LIJKHU 6 HFVRU

( GXFDWRQ LQ VKH 8 .



/ IDIMLQJ Z LVK SDWQHUWV DQG | XQGHWY DQG RXU Z HE GHYHORSP HQWWHDP  GHYHQRSLQJ

FRP SH@QJ EUDQGV FUHDWQJ P RQWKQ EXGHWQV HQFRXUDJILQJ VKH YRLFHV RI QHZ Z ULWHUV
VKURXJK RXU EGRIV DQG VKH SURP RWRQ RI DARXU HYHQW DQG DFWYLWHYV DUH NKWWD | HZ
HOHP HQW Rl Z KDWVKLY SDUWRI RXU Z RUN DW1 &$ &( HQWDLOY/

7 KURXJK HYHU VIKLQJ ZH GR ZH DLP VR VKRZ FDVH P RGHOY Rl JRRG SUDFWFH LQ NQRZ GHGIH

H FKDQIH VIDNLQJ S@FH EHVEZ HHQ XQLYHUMMIHV DQG VKH DUW DQG FXAXUH VHRVRU 7 KURXJK RXU
YDULRXV FRP P XQLFDVIRQV WUDVIAJ LHV DQG LQLIDVYHV Z H DUH | REXWHG RQ KHGSLQJ VR UDLVH VIKH
SURILOH RI DADDVSHFW RI ViKH SURJUDP P H DQG DFVIYHQ HQFRXUDJLQJ D Z LGHU XQGHUMWDQGLQJ RI

DQG HQJDIHP HQWLQ NQRZ GHGIH VKDULQJ  GLVFXWLRQ DQG LQVSLULQJ | UHVK VIKLONLQJ DQG
SRWLELAVIHV RI' FXQIXUDONQRZ GHGIH H| FKDQIH

1&$&( SURGXFHV D0 RQKQ %XAMIQ VKURXJIK Z KLFK Z H JLYH XSGDVAV RQ RXU GVMVQHZ V
HYHQWDPVYLHY  SXEQFDWRQV EQRIV DQG VIKH ( YLGHQFH 5 HSRWVRU  LQ DGGLVIRQ VR LQGXWU\ QHZ V
7 KH EXGHQ JRHV RXVWR RYHU VXEVFULEHW
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7KH1&$&( %RI SOWRUP FRQWOQXHV VR
JHQHUDWH D SRZ HUI XOFRP P XQLW RI

Z UVIQJ DERXWFRADERUDWRQV EHW HHQ
+(,V DQG VKH DUW DQG FARVHO UHMWHG
VXENHFWDUHDV , WWKRZ FDVHV VLJ QLI LFDQW
DQG GLYHUVH WRULHV H[ SHULHQFHV DQG
UHI O4FWRQV DERXWFRGDERUDWRQ

2 XU EQRIV VKLV \ HDU KDYH LQFOXGHG

« 0 DNLQJ LW&RXQW + RZ FRXQS Z H EH
P HDVXULQJ ViKH UHDOYDOXH Rl RXU & XQ/XUDO
. QRZ OHGJH ([ FKDQIH Z RUN"  6X] LH
/ HIUKVRQ 1&$&( 7&&( ' U$WULG %HHO e 7KH3RZHURI &RPPRQ/ LUH $FWRQ
%DVK 6SD 8 QLYHUMW DQG 6LDQ %ULWDLQ 3HRSO4 3MFH 3@MQHW 3URIHWRU
* XLABKDAD6 FKRRORI 0 XVLF DQG ' UDP D &KUMRSKHU 6P LVK ([ HFXVYH &KDLU $+5&

e 7 KH&QP DWH & ULV DV DQ RSSRUWKQLW | RU e $ QHZ P RGHOIRU FLW] HQ Q4G UHVHDUFK"
KRSH FRQQHFWRQ DQG FUHDWYLW * U/ DXUD %DP ER 6R\ LOND DQG 5 REHUWE. UDZ \KDZ
. HP'S 6HQLRU O DQDIHU 1 &$ &(
¢ 1&$&( $QQXDO5 HSRUW

e *0 DU\ 0 DULDQQH+ $ Q LQWDADWRQ LQ $ FWYLWHV FRGIDERUDWRQV DQG GHWRQV
GHYHRS P HQWDW26LUNEHFN & HQWH | RU QHDUQW 5 DFKHO/ DVHELNDQ &RP P XQLFDWRQV
&RQWAP SRUDU\ 7 KHDWH . DVKDULQD 0 DQDIHU 1 &$ &(

5 HLQVK DAHU DQG 6 DUDK 6LJDO Z UVHU
GLUHFVRU GUDP DVKW DQG UHVHDUFK HU e $Q2YHUYLHZ Rl *7 KH5 R4 Rl *3 @FH+LQ
& RADERUDWRQW 3 MFH EDVHG DQG 3 MFH

+ 3UDFWFH DV 5 HVHDUFK DQG . QRZ QHGJH | REXVHG & XOMXUDO. QRZ GHGJH ( [ FKDQJ H+
([ FKDQIH&DI2+ 3$5. (0 HWKRGRARJLHV (P LO +RSNLQV 6HQLRU O DQDJHU 5 HVHDUFK
VR FRQQHFWEH\ RQG DFDGHP LD ' DYLG ( YLGHQFH DQG 3RQF 1 &$ &(

+ RFNKDP  * KLVMDLQH %RGGLQIVRQ -RUIH / RSHV

5 DP RV DQG &DUMRY ( GXDUGR 3 LUHV e +RZ GRHV DFDGHP LF UHVHDUFK J HQHUDW DUW

8 QLYHUMW RI * UHHQZ LFK DQG FXOXUH UHDWHG LP SDFW ' U) HGHULFD
5RWL &R , QYHWIWJDVRU ( YLGHQFH DQG

« 7 UDQM RUP DWRQV 7 KH 6LJ QU LFDQFH RI ,P SDFW 1 &$&( DQG 5HDGHU LQ , QQRYDWRQ
&RP P XQLW 6SDFHV . DK\ + DP LO/RQ 3RQRA DQG 0 DQDIHP HQWOAUNEHFN 8 QLYHUMW
3URIHWRU RI & RQUXP SIRQ 0 DUNHW DQG Rl / RQGRQ

6RFLHW ' U+ R@ 3RUHRXV 3RWGBRFVRUDO

5 HVHDUFKHU DQG 7 HDFKLQJ $ WRFLDWA DQG ' U &XOMXUDO. QRZ GHGJH ( [ FKDQJH DQG VKH
-XQHWH : LO/RQ 5 HDGHU LQ 0 DUNHQJ &QP DWA ( P HUJHQR\  $ QND 5 HNHV] XV

8 QLYHUMW RI 6 WDVKFQ GH L QAUQ 1 &% &(

,PDIH % _$ UABXDAWQ) *HRXIK+ 5 H GRARQVRO QRO | LODCADOLP SDRNQ FXOMUDOSDURZHIKLS Z RN




6KRZ IDMQ) DQG & RP P XQFDWRY/

1&$&( VXSSRUW I RXU 0 LFUR &RP P LWLRQV
VR FR FUHDWA D QHZ DQG GLI | HUHQWI XWWUH

| RU $ UW & XOXUH DQG + L] KHU ( GXFDWRQ
FRADERUDWRQV 5 DFKHO/ DVHELNDQ

&RP P XQLFDWRQV 0 DQDIHU 1 &$ &(

HOFRP H VR VKH 1 &$ &( ( YLGHQFH
5 HSRUWWRU\  $ Q LQWRGXFWRQ VR RXU DV
UHVRXUFH (P LQ + RSNLQV 6HQLRU 0 DQDJHU
5 HVHDUFK  ( YLGHQFH DQG 3RQFR\ 1 &$ &(

ZD\VWR FRRN SDWD 9 LF 1 HZVRQ
$ WRFLDW / HFVKUHU LQ ' HVLJQ 6FKRRORI
" HMUJQ 1 RWKXP EUD 8 QLYHUMW

7KH. () QDUUDWLYHV DQG Z KDWVKH\
VWAGD XV DERXWH (, V& HQJ DJ HP HOWZ LVK VKKH
DUW DQG FXOXUDOVHFVRU ' U)) HGHULFD
5RWL 1&$&( DQG %UNEHFN 8 QLYHUMW RI
/ RQGRQ

+ HDOXK\ 1 HW RUNV SHUVRQDODQG

SURI HWLRQDOGHYHIRS P HQWVKURXJ K FURW
\VHFVRU FRADERUDWRQ . HW\ : LORQ + HDG
Rl 5 HVHDUFK DWVKH , QUWIAMXWIA RI & XQXUDO
&DSLVDODQG 1 &$ &( &RADERUDWRQ &KDP SLRQ

$ URXQG VKH . LWWKHQ 7 DEQH ' DYLG
7KRP VRQ ( DW&OXE VHWLRQ GHDGHU DQG

LQGHSHQGHQWI RRG GHDUQLQJ SURGXFHU

0 HDQLQJ | XOLP SDFWLQ $ UW DQG + XP DQLWHV

UHVHDUFK : KR GHFLGHV' ' U $WULG %UHHO
,P SDFW5 HVHDUFK ) HAIRZ %DVK 6SD
8 QLYHUMW

1&$&( &RADERUDWRQV LQ 3 MFHP DNLQJ
6KLQLQJ D/ LI KWRQ VKH & RQWILEXWRQ RI
+ LJKHU ( GXFDWRQ DQG & XOXUDO
3DUVDHUMKLSY (P LO + RSNLQV 6HQLRU

0 DQDJHU 5HVHDUFK ( YLGHQFH DQG 3RQF\
1&$&(

(
3
$
2

', 725,%/
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2 XU HGLVRULDO SDWDHUWKLS Z LVWK

$ UW3 URI HWMLRQDOFRQWQXHG LOQVWR RXU
VHFRQG \ HDU Z LVK D VHULHV Rl DUWFQHV
GHWWJI QHG VR SURP RV DZ DUHQHW RI
1&%$&( VR VKH DUW DQG FXOMUH VHFVWRU

7 KLV \ HDU+V DUWFQHV KDYH LQFOXGHG

D\VRI Z RUNLQJ Z LVK XQLYHUMWHV
UHYHDOHG ( YHO Q: LORQ DQG ( P LO + RSNLQV

%XLGELQI EHWWU FRGIDERUDWLLYH | XVWKUHV
6X] LH / HUKVRQ DQG 0 \ UD 6 \VDUW

5 HL QLWQJ P\ 1UD] ] GHG EUDLQ VKH | LJ KW
DJ DLOWVLP SDFWI DWJ XH 5HEHNND . LGD

$ YRLGLQJ VKH SLWDGD/ Rl SDUVQHUWKLS
* 04QGD &RRSHU

$ UW DQG KLI KHU HGXFDWRQ D VXFFHW XO
SDUVWQHUWKLS LQ DFWRQ 3URIHWRU . DW 6KDZ
DQG & MLUH 0 DF-RAP

,PDIH: DVR ZRNQ Z W XQYHMWH/UYHDBEG ) LLH QIKWKRZ DA XQEHIDQG FXAMUDOYHXH 7 KH) LLHEVIMRQ &UHAWS DL * IEVRQ



6KRZ FDMQJ DQG & RP P XQLFDWRQV

3$57,&,3$17
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e . QRZHGIJH ,P SDFW1 HW RUN . ,1

H DUH GHQJ KWAG VWKDWWR P DQ\ LQGLYLGXDO/ 7 HADQJ VKH 6VRU\ Rl . QRZ GHGJH ( [ FKDQJH
KDYH HQJDJHG Z LVK XV RYHU VKH (MWW HDU 0 DUFK
Z VK SDUIFXMUQA KLIK GHYHO/ RI DWWQGDQFH
DWWH IRGRZ LQJ 1 &$ &( HYHQW e 7KH3RZHURI &RGDERUDWYH $ FWRQ

3HRSOH 3 MFH DQG 3 MQHW 0 DUFK
o &XOMUH DQG & RGDERUDWRQV RQ & QP DWA

( P HUJ HQR\ -XQH 2 QHRI RXUNH\ DLP VDWL &$ &( LV VR HQVXUH VIKDW
ZHDP SQI\ RSSRUXQMHV DQG FUHDVA VSDFHV | RU
e ( YLGHQFH &DI 2 1 DUUDWQJ & XOAXUDO VKRZ FDM.QJ | RU ERVK WP D@ VSHFLDAVWWDUW DQG
. QRZ HGJH ( [ FKDQJH 6VWRULHV DQG FXQXUWH + (,V DV ZH@®DV | RU DUW DQG FXGNXUH
SHUVSHFWYHV IURP . QRZ GHGJH ( [ FKDQJH VHFVRU RUJ DQLVDVIRQV DQG Z H DUH SGHDVHG VKDWAVR
3 URI HWLRQDO/ 0 D\ P DQ\ SHRSOH IURP ERVK VHFVRWY KDYH HQJDJHG DV

FROWLEXVRWY VR HYHQW KDYH Z UWIHQ | RU XV RU
RWHUZ LVH EHHQ LQYRO/HG LQ RXU Z RUN



,Q @QOQH Z LVK VKLV SXUSRWH RXU HYDOXXDWRQ SMQ LV XQGHUSLQQHG E\ D YDOXHV EDVHG DSSURDFK
DQG E\ SULQFLSCGHV Rl FR GHVLIQ Z LVK SDUWFX@MU UHIDUG VR LOFOXWLYLW GU I HUHQFH DQG
GLYHUMW 2 XU HYDOXXDWRQ P HWKRGRARJ\ XVHV ERVK | RUP DWYH DQG VXP P DWYH HYDOXDWRQ
VWHFKQLTXHV LQ VHUYLFH RI VWH LVHUDWYH DQG UHVSRQWYH VR XVHU QHHGV H[ SHUWVH DQG LQSXW
QDVKUH RI VKH 1 &$ &( SURJUDP P H

7KHRU Rl &KDQIH 7R& KDV EHHQ XVHG DV D NH VRROI RU UHI GFVIRQ RQ VIKH : 3 UHVXQWV/
RXVERP HV H SGRUDWIRQ RI VKH FDXVDOHI | HFW Rl VIKH UHVSHPVIYH SURJUDP P H DRVIYLW  DQG VIKH
DUFX@VRQ Rl VIKH DWRFLDVIHG DWXP SWIRQV 7 KLV GHG VR VIKH GHYHARSP HOWRI QHZ DQG VKH
UHILOHP HOWRI H LMIQJ RUELG . 3,V VKDWHI I HFVLYHQ P RQLVRU SHU RUP DQFH VIRZ DUGV DFK LHYLQU
1&$&( UHVXQWV

LVK VKLV | RXQGDWRQ HDUQ LQ <HDU  ZH GHYHGRSHG UREXVWUHVHDUFK VRRO/ VK DWLQFOXGHG DQ
LOQMHUYLHZ JXLGH DQG VZ R VXUYH TXHWIRQQDLUHV : H XVHG VKHVH VRROY VR A WP DVFDAD FRGHFW
SHU RUP DQFH GDVD VIKURXJK V[ LOWAUYLHZV Z VK VIKH 1 &$&( WDP DQG VZ R VXUYH\ V Z VK + LIKHU
( GXFDARQ , QMAMXVIRQV + (,V DQG $ UV &XQAXUH 2 W DQLVDMIRQV $ &2V DQG VXSSRUMKH HYDOXDVRQ
Rl 1&$&( DPYLVHY 7 KH DQDQ VLV Rl VKLV GDVD GHG VR VIKH GHYHARSP HQWRI VKUHH NH\ WXGLHV VKH
+(, ) LUMW%DVHQQH , P SDFWBVXG\ VKH $ &2 ) LUMWYDVHQQH , P SDFW6WKG\ DV Z HGDDV VIKH : 3
%DVHQAQH ( YDOXDWRQ 7 KH W QUKHVLY RI VIKH 1 LQGLQIV IURP VIKHVH VIKUHH UHSRUW VR HVIKHU Z LVK NH\
P DQDJHP HQWGDVID VKDWLQIRUP VSHFLILF : 3 . 3,V KDYH EHHQ SUHVHOWAG LQ VKH 1 &$ &( ) LUW
%DVHQQH , P SDFW6WXG\ ) %, 6




( YDOXDAWRQ

7KH) %6 LQ FROMQFIRQ Z LK VKH ( DUQ
%DVHQQH SHU RWP HG GXULQJ VKH GHWLIQ SKDVHV
Rl VKH 1 &$&( LQMDVYH DQG VKH GHYHARSP HOWRI
VKH 1 &$&( IXQGLQJ ELG DQG VKH 3 MQQLQJ
%DVHQQH SHU RUP HG DWVKH RXWHWRI 1 &$ &(

P SGHP HQUDMIRQ  SURYLGHV VKH | RXQGDWIRQ | RU
SURSHUQ DWHWLQJ 1 &$&( UHVXQV RU

RXVFRP HV 0 RUH VSHFLILFDAd VKH ) % 6 VHUYHV DV
D EDWLV | RU FRP SDUVRQ Z WK VKH FRUUHVSRQGLQJ
P LGSRLQW 0 D\ DQG VKH HQGQQH

6 HSWHP EHU LP SDAWMXGLHV VR DWHW
1&$&( SURIUHW DQG UHVXQV RQ P RUH SUHFLWH
LOWHUYHQWRQV DQG H[ SHFWAG EHQHI LFLDUHV LH
+(, DQG $ &2

,QQ@QH Z W WKH 1 &$ &( HYDXDWRQ WUDWAI\ D
VHHFWAG QXP EHURI 1 &$ &( HYHQW RU DRVILYLVHV

KDYH EHHQ HYDOXDWAG Z KLFK LQFOXGHG VKH
. QRZ 4GIH ,P SDFW 1 HVE RUN 6 XSSRUMBHW VKH
1&$&( ,GHDV3RRO ,GHDV/DE &R &UHDVQJ D
1HZ DQG' LITHUHQW) XWKUH IRUS$ UW  + LIKHU

( GXFDRQ & RADERUDMRQ VIKH & XOXUH DQG

& RADERUDVRQV RQ &Q@P DA ( P HWHQR  DQG VKH
&QRUH / HDGHUKLS & RADERUDMRQ , Q DGGLMRQ Z H
KDYH RUI DQLVHG ViKH HYDOXDVRQ RI VIKH 1 &$ &(

P LFUR FRP P LMMLRQ SURMIFW Z VK VKH DLP VR

H SGRUH DQ\ MRQV DUMQJ |URP VKHVH
SDWQHUVKLS SURMHFW LQ VIAUP V RI DGGUHWLQJ
SRVHQWDOEDUULHW VR FRADERUDWRQ DQG
GHQRYHULQJ WHS FKDQIH LQ KRZ + (,V DQG $&2 V
DSSURDFK NQRZ GHGJH H[ FKDQIH DQG FR FUHDVIRQ
LQ VIKH | XVKUH ( YDOXDVRQ XSGDVV KDYH EHHQ
VKDUHG Z VK VKH 1 &$&( VDP DQG NH\
WDNHKRAGBHWY LQFOXGLQI VIKH 6 RXQGLQI %RDUG



1&$&( 7($0

(YHOQ: LORQ &R ' LLHRVRU

6X] LH/ HUKWRQ &R ' LUHAVRU

1 RKLQ 6XOMDQ 3 URMHFWDQG 3 DWQHUKLSY

0 DQDIHU

' U/ DXUD. HP S 6HQLRU O DQDJHU

5 HVHDUFK  ( YLGHQFH DQG 3RQF\  -XQH

VR GDV#

" U(PLQO +RSNLQV 6HQLRUO DQDJHU

5 HVHDUFK  ( YLGHQFH DQG 3RQF\ - DQXDU
0 DUFK

' U) HGHUFD 5 RWL 1 &$&( &RUH &R

, QYHWIJDVRU ( YLGHQFH DQG ,P SDFW DQG

% UNEHFN 8 QLYHUMW RI / RQGRQ

' U7KDQDWV 6S\ UDGLV 1&$&( &RWH

( YDOXDMRQ / HDG  DQG $ WLWIDQW3 URI HWRU

' HSDWP HQWRI ( FRQRP LFV 8 QLYHUMW RI

&UHWM 5HK\ P QR

5 DFKHO/ DVHELINDQ &RP P XQLFDURQV

0 DQDIHU

$ QMWD 5 HNHV] XV, QWALQ

-XWUQH . HQ\RQ 1 &$&( $WRFLDW

' UBDUDK 6LIJDO 1&$&( $WRFLDWM

. DM +R® HV 1&$&( $WRFLDWM

0\ UD 6WKDUW 1 &$&( $WRFLDWA

' USHEHNND . LGD 1 &$&( $WRFLDW

18&$&( 5(*,21$/
3$571(56

1&%$&( 5HILRQDO+ XE SDUVDHUV DUH
WURQJQ QHW RUNHG Z LVK VKH DUW DQG
FXQAXUDO VHFVRWY DFURW VKH FRXQWA

o ' U$WULG %UHHO %DVIK 6SD 8 QLYHUMW

+ 3URIHWRU %DP ER 6R\ LOND %DVK 6SD
8 QLYHUMW

e 'U.D @5RWM %DVK 6SD 8 QLYHIMW

+ ' U$QQD 6LP DQGLUDNL * ULP VKDZ ~ %DVK
6SD 8 QLYHUMLW

+ 6DUD 0 LGGOWVRQ %P LQIKDP &LW
8 QLYHUMW

+ &KDUP DLQH 6\WQW 9%4P LQIKDP &LW
8 QLYHUMW

+ &@\ WRQ 6KDZ
8 QLYHUMW

o ' U&KDURWH & DUH\
8 QLYHUMW

+ 9DQHWD -DFNVRQ 94UP LQIKDP &LW
8 QLYHUMW

¢ -HQQLH 6KRUGH\ 0 DQFKHWHU
0 HWRSRQVDQ 8 QLYHUMW

+ &MLUH 3DWIVRQ 0 DQFKHWIU
0 HWRSRQVDQ 8 QLYHUMW

+ 3URIHWRUO DUWQ ( YDQV 0 DQFKHWIAU
0 HWRSRQVDQ 8 QLYHUMW

e ' U+ HDWHU5REVRQ 1 RWKXP EUD
8 QLYHUIMW

+ 3URIHWRU. DW 6KDZ
8 QLYHUMW

o ' U3DWIFN' XJJDQ 1 RWKXP EUD
8 QLYHUMW

%dUP LQIKDP &LW

%P LQIKDP &LW

1 RUWKXP EUD
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6281" ,1*
%2 $5"

6 RXQGLQJ %RDUG P HP EHUV SURYLGH

LOVLI KWDQG H[ SHUVH DURXQG RXU NH\
WUDQGV DQG VXENHFWP DWWV GUDZ Q
IURP ERVK + LJKHU ( GXFDWRQ DQG VKH
DUW %RDUG P HP EHUV DFWDV SURNHFW

DP EDWDGRUW DQG Z LGDEH DFWYHQ
HQJDJHG Z LK 1 &$&( Z RUN DV Z HA@DDV
RXU Z LGHU SRQF\ VRFLDO HQYLURQP HQWDO
DQG VWFKQRARJLFDOVKLIW 7 KH ERDUG
FRQVLWY RI

e 3URIHWRU * HRITUH\ &URWLFN
" LWIQIXLVKHG 3 URIHWRU Rl + XP DQIVIHV LQ
VKH 6 FKRRORI $ GYDQFHG 6WXG\ 8 QLYHUMW
Rl / RQGRQ

« 3URIHWRUO DUD' HJDGR ' LUHFVRURI
5 HVHDUFK 5 R\ DO&HQWDO6 FKRRORI 6 SHHFK
DQG' UDP D

« 3URIHWRUO DUWQ ( YDQV ) DFXQV 3R
9 LFH &KDQFHARU IRU $ UW  + XP DQLIHV
DQG ' LUHFVRU RI 0 DQFKHWIU 6 FKRRORI $ UW
0 DQFKHWHU 0 HWRSRQVDQ 8 QLYHUMLW

¢ 5RW * UHHQQHHV ) RUP HU ( [ HFXVIYH
' LUHFVRU &UDIW & RXQFLO

e 9LFVRUD + XP H ' LUHFVRU & XQXUH
+HDOK  : HAEHLQJ $ GRDQFH

o &MXGLD/ DWUD ([ HFXVUYH ' LUHFVRU
-RLOW& (2 $ UW &DVIDQ WV

« 3URIHWRU 7 UHYRUO FO LGDQ 9 LFH
&KDQFHARU . HHOY 8 QLYHUMW

e ' U. DUHQ 3DWIO 5 HVHDUFK ) HARZ
%P LQIKDP &HQWH IRU 0 HGLD DQG
&XQXUDO5 HVHDUFK  %4.UP LQIKDP 6FKRRORI
0 HGLD %P LQIKDP &LW 8 QLYHWMW

e ' Ul HH®P 5DLOD $WRFLDWA 3 URIHWRU
' HVLJQ DQG ' HYHARSP HQW 0 LGGGHVH
8 QLYHUMW / RQGRQ

e ' U+HDWHU5REVRQ + HDG Rl VKH 6FKRRO
Rl ' HLIQ ) DFXQV Rl $UW ' HWIQ DQG
6 RFLDO6 FLHQFH 1 RWKXP EULD 8 QLYHUMLW

¢ &M\ VRQ 6KDZ 3URJUDP P HO DQDJHU
67 ($0 KRXVH %P LQIKDP &LW 8 QLYHUMW

e -HQQLH 6KRUGH\  + HDG RI ( QIDIHG
6 FKRADUWKLS ) DFXQV + HDG R
$ FFUHGLVDMIRQV 0 DQFKHWHU 0 HWRSRQVIDQ
8 QLYHUMW

e 3URIHWRU %DP ER 6R\ LOND ' LUHFVRU RI
3DSHU 1 DURQV  3URIHWRU Rl 6VRU\ DW
%DVK 6SD 8 QLYHUIMW

e (QMQ %DP IRUG +HDGRI ' DVID DQG
( YLGHQFH 5HVHDUFK ( QJ@QG REVHUYHW RI
VKH ERDUG

e S5 HEHFFD (P P HW 6HQLRU 3RQF\ $ GYLVRU
5 HVHDUFK ( QJ QG REVHUYHWV Rl VIKH ERDUG

&2/11$925%$7,216
&+$03,2161(7: 25.

7 KH NH\ URQGH Rl RXU & RGIDERUDWRQV
&KDP SLRQV 1 HWZ RUN LV VR Z RUN Z LVK XV
VR GHYHQRS D YLEUDQW YDOXHG FRP P XQLW
RI SUDFWFH LQ VKH | LHGS RI FXQ/XUDO
NQRZ QHGJH H[ FKDQJH 7 KH QHWZ RUN
LQFOXGHV

e ' Ul LFRM® $ EUDKDP  5R\ DO&HQWIDO
6 FKRRORI 6 SHHFK DQG ' UDP D
¢ 3URIHWRU' DYLG $P LJRQL . HHMH

8 QLYHUMW

e ' U9 LFVRULD %DUNHU 8 QLYHUVW Rl
0 DQFKHWIAU

« 3URIHWRU $ QJH® %DUWDP 8 QLYHUMW Rl
' HUE\

o * DYLQ %URRNHV / DQFDWHU 8 QLYHUMW
e ' UBXVDQQH %XUQV  6XVDQQH %XUQV
$ WRFLDWAV
e ' U* GHQGD &RRSHU &LW 8 QLYHWMW Rl
/ RQGRQ
e ' UO DUN * UD\
/ RQGRQ
o ' DYLG + RFNKDP  %DVKZ D\ 7 KHDVWH
8 QLYHMW RI * UHHQZ LFK
e 6DUDK 1 DRP L/ HH 3QGHQW 3 URGXFIRQV
&, & DQG %ULIKVRQ DQG + RYH %MFN + LWRU\
e 5XSHUW/ RUUDLQH 8 QLYHWMW RI 3Q P RXVK
e ' U)UDQWWND / RXZDJLH 8 QLYHUMW RI
$ EHUGHHQ

0 LGGGHVH 8 QLYHUMW
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. DWKQHHQ 0 LVWFKHAD 6XQGHUDQG & XAOXUH
DQG 6 XQGHUDMQG &LW &RXQFLO
' USRUH O RQNV 4 XHHQ 0 DU 8 QLYHWMW Rl
/ RQGRQ
, ULQL 3DSDGLP LWILRX ) XWWUH ( YHU\ VKLQJ
5 DFKHO3 DWYQVRQ 1 HZ FDW@H 8 QLYHUMLW
0 DUN 3UHW 3RUMDIW RI 5 HFRYHU
+ HOHQ 6 DUIHDQW 8 QLYHUWMMW RI

RO'HUKDP SVRQ
5RE 6KHUP DQ %RQILUH' RJ
$ QLD 6KHUYLQIVRQ % $67 ) HW
%HFN\ 6P LVK 2 SHUD 1 RUK
3DXO6P LK ' DQFH &RQVRUID 1 RUWK : HW/
-RKQ 6WHHO 8 QLYHMMW RI ' HUE\
' U0 LFKDHO7\ P NLZ 8 QLYHMW RI ( WH
''U. HUW : LORQ / LYHUSRRO-RKQ 0 RRUHV
8 QLYHUMLW

352*5$0 0 (
&2175,%87256

2

YHU VKH FRXUVH RI RXU VHFRQG \ HDU Z H

KDYH Z RUNHG Z LVK D Z LGH QXP EHU RI
SHRSMH Z KR KDYH FRQWILEXWAG LQ YDULRXV

z
7

D\ V VR RXU DFWYLWHV SURJUDP P H
KHWH LOFOXGH

$ QVGDLU $ GSRXV 8 QLYHUIMMW RI VKH $ UW
/ RQGRQ

3URIHWRU' DYLG $ P LJRQL
8 QLYHUMW

" UBXVDQ $ KO\ 1 RWKXP EUD 8 QLYHWMW
. DW $ WLQVRQ &QRUH / HDGHUWKLS

) HKLOW. %DARIXQ  $ FVRU

( GHQ %DP IRUG 5 HVHDUFK ( QI(DQG

$ QGUHZ %DUQHWV & DARXWH * X@EHQNLDQ

) RXQGDVIRQ

5 DFKDHO%DUQZ HAD ' XUKDP 8 QLYHUMLW

1 LN %DUUHUD 9 DP RV

$ QGUHZ %HGIRUG ,VARQIVRQ &RXQFLO

6 VHSKHQ %HQQHWY $ WIMAVDQG 3RQF\ / DE

* KLVADLQH %RGGLQIVRQ 8 QLYHWMW Rl

* UHHQZ LFK

. DK %RRGKDL 1 RWKXP EUD 8 QLYHUMW

' U$ WULG %UHHO %DVIK 6SD 8 QLYHUMLW

. HHMH

5 DFK HO%ULVFRH
6LDQ %ULWDLQ
DQG' WDP D

' DQ %URZ Q  6KDNHVSHDUH 94IMKS@FH 7 UXW
7RP &DKLAD-RQHV 1(67$

+ LU &DUW  &QRUH / HDGHUVKLS

-DVRQ &DUYDXKR 7 KH 2 SHQ 8 QLYHUMLW

5 REHUW& UDZ VKDZ & XQIXUDO/ LVIHUDR\

( YHU Z KHUH

' U-HQQU HU &URP Z HG®D 0 DQFKHWHU

0 HWRSRQVDQ 8 QLYHUMW

$QQH 0 DUH &XQAKDQH ~ $ WIAMW

" U(QUFR' DID 7KH 2 SHQ 8 QLYHWMW

' U5LD' XQNOHA\ 8 QLYHWMMW RI * ®MVIRZ

5 DFKDHO' XVKLH 7 KHDWH $ QEL

$ EDV ( ODQDEL  $ WMV

5 HEHFFD ( P P HW 5 HVHDUFK ( QIDQG

' U/ LQGD ) UDQFH 8 QLYHUMW RI 1 HZ FDW®H
DQG 1 HZ : UWMKQJ 1 RUK

3URIHWRU . DK\ + DP LOARQ 8 QLYHUMW RI

6 WDVKFQ GH

( P P D + DXJKVRQ

) DW\) DP L@DU
* XLABKDAD6 FKRRORI 0 XWLF

* HOHUDVMA

6DP DQVKD + DUSHU 5 RELQV %DVKK 6SD
8 QLYHUMW
' U3HQQ\ +D\  %DVK 6SD 8 QLYHUMW

' DYLG + RFNKDP ~ %DVKZ D\ 7 KHDVWH

8 QLYHMW RI * UHHQZ LFK

+ HWV + RGJVRQ 1 DWRQDO<RXVK 7 KHDWH

' UBLP RQ + RADQG 7 KH 2 SHQ 8 QLYHUMLW

' U+ HOHQ + RSNLQV  9%4P LQIKDP &LW

8 QLYHUMW

+ DQQDK ,UZ LQ 8 QLYHUMW RI 3Q P RXVK

" U,VMDP ,WD %P LQIKDP &LW 8 QLYHULW
-DLP H -DFNVRQ  $ WMAW

5XE\ -HQQLQJV / RWS RERW

& KDURWH -RQHV 7 KH , QGHSHQGHQW?7 K HDVWH
&RXQFLO

' U 6DUDK
( GLQEXWIK
' HERUDK . HRJIK 5 R\ DO&RQVHUYDVRLUH RI
6 FRVIDQG

' U-RKDQQD . LHQLHZ LF]
/ RQGRQ

' U5 HEHNND . LG , QGHSHQGHQW
6RSKLH / DJJDQ 8 QLYHWMMW RI :

(QU@QG
3URIHWRU $ QQ / LIKW 6XWH 8 QLYHUMW

-DQH -XGJH 8 QLYHWMW Rl

. LQI+V &RAHIH

HVWRI
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¢ 5XSHUW/ RUUDLQH 8 QLYHUMW RI 3Q P RXVK
o« &MLUHO DFRP 0 %( 1HZ : UMQI 1 RWK
e ' U+DPLWK 0 F$ BLOH 5HVHDUFK ( QI@QG
« 3URIHWRU %URQ\ 0 F RQDJK 8 QLYHWMW
Rl + X
« 3URIHWRU 5 REHWD 0 RFN  5R\ DO+ RGIRZ D\
8 R/
e 5XVK 0 RRUH |RUPHU 7KH 2 [ IRUG 5 HVHDUFK
&HQWH LQ VKH + XP DQIHV 72 5 &+
e« ' USRUHO RQNV 4 XHHQ O DU\ 8 QLYHWMW Rl
/ RQGRQ
e 6LDQO0 R[RQ /RQGRQ 0 HWRSRAVDQ
8 QLYHUMW DQG 5HZ LG5 0 \ 6 VWHHW
« ' U3DXO0 XGKRADQG 7 KH 2 SHQ 8 QLYHWMW
e 9LF 1 HZVRQ 1 RWKXP EUD 8 QLYHUMW
e ' U&DIVRQ 1 XQQ 0 DQFKHWIU 0 HWRSRQVDQ
8 QLYHUMW
+ ,ULQL 3DSDGLP LWILRX ) XWWUH ( YHU VKLQJ
e ' U. DUHQ 3DWO 9P LQIKDP &LW
8 QLYHUIMW
« &DUMRV ( GXDUGR 3LUHV 8 QLYHUMW RI
* UHHQZ LFK
e ' U+R@ 3RWHRXV 8 QLYHUWW RI
6 WDVKFQ GH
« 5DFKHO3RZ QDA %DVK 6SD 8 QLYHUIMW
e ' Ul HH®P 5DLOD 0 LGGOMH 8 QLYHUMLW
/ RQGRQ
e 3URIHWRU-RUJH/ RSHV5DP RV 8 QLYHIMW
Rl * UHHQZ LFK
« 3DGP D5DR 6DQILQL
e ' U0 XUHO6Z LMKXLVHQ 5 HLJHUWEHUW 7 KH
2 SHQ 8 QLYHUMLW
« . DVKDULQD 5 HLQWKDAMU  $ WIAW
e $QM 5HNHV XV . LQI4/ &RAMIH / RQGRQ
e ' U9DGHQWQD 5L ]RQA 8 QLYHUMW RI 5RP H
e ' U)HGHUFD5RWL 1&$&( %UNEHFN
8 QLYHUMW RI / RQGRQ
« 3DXQQH 5 XWHU $ WMV 5 HVHDUFKHU 3 RHW
LQ UHVLGHQFH DQG 7 &&( $ WRFLDWA
« + HO4Q 6DUIHDQW 8 QLYHWMW Rl
RO/HUKDP SVRQ

$EVWUDFW ,PDJH E\ %LOO /HVOLH

e ' U' DYLG 6HUJHDQW 8 QLYHUW RI

3Q P RXWK

3URIHWRU . DW 6KDZ 1 RWKXP EUD

8 QLYHUIMW

¢ $QLWD 6KHUYLQIVRQ 9% $67 ) HW

e ' UBDUDK 6LJDO $ UWIMADQG 5 HVHDUFKHU

o 9%HFN\ 6P LMK 2 SHUD 1 RWK

e 3URIHWRU & KUMRSKHU 6P LK $+5&

« 3URIHWRU %DP ER 6R\ LOND %DVK 6SD
8 QLYHUMLW

e * UDHP H 6XUMHV 6VDEGHV

' DYLG 6Z HHQH\ 5 HVHDUFK ( QI QG

« -DQH7DW $UW &RXQFLO( QIDQG

' DYLG 7 KRP VRQ , QGHSHQGHQW

. DW 9DQGHQ &DS D 3LH 7 KHDWH

' U6DP DQWD : DO/RQ % DVK 6SD 8 QLYHUMLW

e ,V@: LORQ 5XE\ 6VDU$ WRFLDWAV

' U-XQHWH : LORQ 8 QLYHMW RI

6 WDVKFQ GH

e . HW : LORQ /LYHUSRRO-RKQ O RRUHV

8 QLYHUMW

" USQGUHZ : UD\ 8 QLYHUMW RI %UMRO

H KDYH KXJHQ HOQNR\ HG VKH P DQ\
FRQYHUWDVRQV Z H KDYH EHHQ KDYLQJ Z LVK
LQGLYLGXDO/ DFURW VKH Z LGHU @MQGVFDSH Rl
+ LJKHU ( GXFDVIRQ DQG $ UW DQG & XOXUH 6 HFVRU
LQ RXU VHFRQG \ HDU RI RXU RSHUDVIRQ 7 KH
LOWIKW FKDAMQJHV DQG NQRZ GHGIH
VKDULQJ VIKDWVKHVH FRQYHUVDVRQV
KDYH EHHQ FDVIDA VLQJ KDYH EHHQ
JUHDV® HQULFKLQJ DQG FRQWIWXWH D
YHU LP SRWDQWSDUWRI RXU Z LGHU
HQYLURQP HOWDQG QHVEZ RUNV

/HDS WKHQ /RRN $Q 1&$&( PLFUR FRPPLVVLRQ



) RARZ XV

m / LONHGLQ FRP FRP SDQ\  QFDFH XN

0 7Z IWWHUFRP  &XQXUH,P SDFW

/ IVWHQ VR RXUHYHQW

Jill  6RXQGF®RXG FRP  XVHU

6LIQ XS
<@ 0 RQIKO XSGDWAV
G 1&$&( DPYIVIHV

N  &RQDFWXY

1 DWURQDO&HQWH | RUS$ FDGHP LF DQG &XAXWDO( [ FKDQJ H
7KH &XQXWH &DSWVDO( [ FKDQJ H
REXUD + RXWH
7DYLWRFN 6 T XDUH
/ RQGRQ
& + +4
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