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$ VVIKH 9 IFH &K DQFHERU MIVP \ KRQRXUVR SUHVHQWIKH $ QQXDCB HSRUWV
P DINIQJ P \ | LUAA HDULQ RITLEH IQFH DWXP 1QJ VKH LRBIRQ - DQXDU

KHQ , VRRN RQ WKLV SRMMRQ , GIG \R Z IViK VIKUHH SUP DU JR I HQKDQFLQJ
JRYHUQDQFH DFKIHYIQJ DFFUHGIMIMRQ DQG VHFXUQJ WDQNIQJ IRU6,1 8 7KHWH
REMIFVIYHV DUH SLYRVIDAQ EXLAEBIQJ 6,1 8 LOVR DJ GRED@ HFR QU HG LOWIKVRQ
Z KRWH T XD LFDVIRQV DUH DFNQRZ ®1GJ HG DQG UHVSHFWAG LOLODVR @@ 7KLV
LHSRUMHI GFW RXUFRGHIFYH MXUOH Rl JURZ VK UHMOHQFH DQG FRP P VP HQW
VR H FH@QFH LQ KLJ KHUHGXFDVMRQ UHVHDUFK DQG FRP P XQIW HQJ DI HP HQW,Q
VKLV [ LA HDU Z H KDYH P DGH WLJ QU LEDQUWAMGHV LQ VWHQI VKHQLQJ RXU
J RYHUQDQFH WAKFWUHY HOVXUQJ VIKDWRXUGHFIMRQ P DNIQJ SURFHWHV DUH
WDQVS DUIHQWDFFRXQUBE ®1 DQG HIIHPVIYH © HKDYH DOR Z R NHG GL@J HQV®
VRZ DUGVJ DIQLQJ DFFLHGIVIMRQ |RURXUSLRI WDP V D@ QIQJ WHP Z VK ER W/
6R®P RQ ,MDQGV 7HWDU ( GXFDVRQ 6VIDQGDUGY$ XVKRUW 6,7( 6$ DQG
LOWALQDVRQDOMPQGDLUGY SDUAFX@UD VKRVH Rl $ X\VADID DQG VKHS . 2 XUHIIR W
VRZ DUGV DFKLHYIQJ D J REDODQNIQJ KDYH EHHQ DIP HG DWHQKDQFLQJ R YU
DFDGHP LF LHSXVIMRQ DQG HQVXUQJ VDW6,1 8 VT XD LFDMRQV DUH LHFR X} HG
DQG YDOXHG Z RUTBZ LGH

7KLV UHS RUAHQFDS VX @VIAV VIKH SURJ LHWZ HKDYH P DGH VRZ DUV VIKHVH J RDOY DR Q@ MIGH R YUEWR [BHUP DMMRQRI
WDQMVRLP 1QJ @QYHVVIKLRXJ K HGXFDARQ DQG IR VMUQJ D FXAOXWH RI LQQRYDVRQ DQG FR PP XQIW HQJ DI HP HQW

$ FDGHP LF DQG 3 RIWDP ' HYH®RSP HQW

7KH\ HDU KDV EHHQ WDQURWP DWYHIRU6,1 8 P DINHG E\ \.J QULFDQWDGYDQFHP HQW LQ RXUDFDGHP LF
RITHUQIV DQG SWRIWDP  GHYHBRSP HQW,Q RXUSXWXIMVR P HHWMKH HYHUHYROLQJ GHP DQGV Rl ERWK ViKH
@RFDODQG HI IRQDOHFRQRP HV Z H IQWR GXFHG VIKIWAMHQ QHZ SR JDP V VKDWDH VLA HG VR DGGUHW ViKH
SUHWMQJ QHHGVRI YDURXVVHRVRY 1 RWZ RUK\ DP RQJ ViKHVH DUH VIKH 0 DWIUR 196XMOQHW $ GP LOMAIDVIR Q
0 9% Z KLFK DIP VVRR HTXLS IXVIXUH GIDGHWY Z MK DGYDQFHG P DQDJ HUDOWNLAY DQG WDVIAJ LE LWL KW VIKH
YDFKHRURI ( QYLLRQP HQVIDOSVXGLHV GHWLI QHG VR IRWHUD QHZ J HQHUDVIR QRI HQYILR @ HQVDOWWAZ DGV
Z KR Z LGOVDFNG! VKH FKDADIQJ HV Rl VXWLQDELIW DQG FAP DV FKDQJH DQG VIKH %DFKHR LR |6 FLHQFH LQ
) R Z KIFK D@ QV Z VK RXUQDMRQDOFRP P V2 HQWVR VXWIDLODE 1 QDWW UDOUHVRXUFH P DQDJ HP HQW
7KHWH DGGIMRQV DIH QRWMMVWDFDGHP IF SIRIWDP V WH  UHSUHVHQWR XU GHGLFDVMR QVR SLR YGIQJ KLIK
TXDOW HGXFDVIRQ VKDWY LHBIYDQWIRW DUG GRR NQJ  DQG FDSDE®! Rl FRQWEXWQJ VR VKH GHYH®R $ HOWR |
D WIGG DQG NQRZ GIGJHDE® Z RINIRUFH 1Q ViKH 6R RP R Q,MDQGY 7KWRXJK VIKHVH SR JDP V Z H DWH
SRMMRQIQJ 6,18 DVD GDGLQJ LOWINKVR QUKDWQRWRQ® HGXFDWAV EXWDAOR HP SRZ HWY LW WXGHQW VR EH
DJ HOWRI FKDQJ H LQ WHLUUHVS HRVIYH | LHGBV

' HVSIWMA VIKHVH DFKLHYHP HQW Z H IDFHG FKDEBIQJ HV Z MK HQUR B HQWSDUWEX@UW D QRVIDE® GHFUHD\H LQ

QHZ WXGHQWMOQVDNHV 1Q 6HP HWIU ~ BDGLQJ VR DQ RYHLD® HGXPVRQ LQ HQWR B HQW 7KLY GHFQOQH

FDQ EH DMIEXWG VR D WDQJH RI IDFVRY/ LOFOXGLQJ HFRQR PLF XQFHWRIQWHY DQG VKH HYR @QJ G\ QDP LFV

Rl KLJKHU HGXFDMRQ 1Q VKH WHILIRQ + RZ HYHU WLV [P SRUBQWVR WHFRI QL H WDWZ KB QHZ \WXGHQW
QXP EHW IH® VIKH LOFUHD\VH 1Q FROWUQXIQ) WXGHQWHQR® HQOW LV D MIDP HOWWVR WKH WWHQI VK DQG

UHM@HQFH RI RXUDFDGHP LF FRP P XQIW 7KLV J R ZVK 1Q FROWQXIQJ WXGHOW XQGHUFR BV ViKH YDOXH DQG

TXDON Rl VIKH HGXFDVMRQ Z H SIRYIGH DV WXGHQW DUH FKR RIQJ VR SHUAMADQG FRP SGMA KHLUMXGLHY DW
6,18 0 RUHRYHU WH VXFFHWIXO JWDGXDURQ RI VWXGHOW 1Q 0D\ GHVSIVA ViKHVH HQLR B HQW
FKD@QJ HV LV D FIDULQGLEDVRURI RXUXQZ DYHUQJ FRP P VP HQWR DFDGHP LF H FHEBIQFH , WUHI GFW ViKH

GHGLFDURQ RI RXUIDFX®V DQG WD VR VXSSRUAQJ RXUMKGHQW LQ DFKIHYLQJ VKHLUDFDGHP LF J RDY HYHQ

LQ WH IDFH Rl DGYHWMW $VZ HP RYHIRWZ DUG Z H Z LG@FRQVOQXH VR DGGUHW VIKHVH HQLR® HQWFK DABIQJ HV

SWIRDFIYHO H S®RUQJ QHZ WDV LHY VR DMDFWDQG UHVDIQ WXGHQW Z KIBi P DIQVDIQIQJ VKH KLIK

WQGDUGVRI HGXFDWRQ VMDW6,1 8 LVNQRZ QIR U
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2 XUUHVHDUFK. LQIMDVIYHV KDYH VHHQ VXEWBQWDOSRI LMW LHIGIFVIQ) RXUFRP P VP HQWVR DGYDQFLQJ NQRZ BIGJ H
DQG DGGUHWQJ FUMFDOMXHV Z IVKIQ RXUFRP P XQMHV DQG VIKH EURDGHUS DFLILE UHI IRQ 2 QHRI VIKH P RWAQRVIDE ®f
DFKLHYHP HQW WKLY\ HDUK DV EHHQ VIKH VXFFHW Rl RXUS UIRMIFWRQ VXWILQDE 1 Z DWAUP DQDJ HP HQWLQ UXUDO3 DFLILF
FRP P XQMHV Z KIFK KDV JDUQHHG LQVAQDMRQDOUHFRI QIMRQ 1RU W LQQRYDVIYH DSSURDFK DQG P SDFW 7KLV
SWIRMIPWH HP SALHV RXUIRFXV RQ UIHVHDUFK. VIKDWORWRQ® FROWIEXWAV VR DFDGHP LF NQRZ B1GJ H EXWDAR GHOYHWY
SWDFWFDOVROMRQV VR SUIMMQJ FKD@IQJ HV IDFHG E\ RXUUHJ IRQ 7KH FRADERUDMRQ Z VK * ULILVKK 8 QLYHUMW D&RQJ
Z MK SDWQHUKISY Z MK RWKHU HWHHP HG LOVLODMRQDOIQWIXVIRQV KDV WJ QUIFDQV® HQKDQFHG RXU UHVHDUFK
FDSDELMMHY 7KHWH FREDERUIMRQV KDYH RSHQHG GRRW VR QHZ RSSRUXQIMHV IRU NRLQW UHVHDUFK  |DFXQV
H FKDQIJHV DQG WH WKDUQJ Rl EHVWSWDFFHY VIKHIHE\ HQUFKLQJ RXUDFDGHP LF HQYILRQP HOWDQG IRWHUQJ D
FXOXWHRI IQTXIY FUHDAMW DQG LQQRYDVRQ DFLRW VIKH X QLYHUAW

7KH DSSRIQW HOWRI ( P HUVXV 3 IRIHWRU&@YH 0 RRUH DV DQ $ GMQFWO IMVQJ 3 URIHWRUK DV | XUWKHUMAHQJI VIKHOHG
RXU IHHDUFK SWRILBI EUQJI QI LQYDXXDE® H SHWMH DQG H] SHUHQFH VR RXU DFDGHP LF FRP P XQIW 3RIHWRU
0 RRUHE/ GLVQJ XIVKHG FDUHHUDQG H WWQWYH ERG\ RI Z RWN LQ 3 DFLILF WXGLHV DQG KIWRU KDYH D@HDG\ EHIXQ VR
LI OXHQFH RXUUHVHDUFK GLLHFVIRQ DQG RXVBXW + LV SUHVHQFH DW6,1 8 QRWRQ® HQKDQFHV RXUDFDGHP LF WIDQGLQJ

EXWDOR SIRYIGHV P HQVRUKLS DQG J XIGDQFH VR RXUHP HUI LQJ VFKROW DQG UIHVHDUFKHLY KHSLQJ VIR HBIYDVA ViKH
TXDOW DQG [P SDFWRI VIKHIWUZ RWIN 7KLV DSSRIQW HQWXQGHWFRUHV RXUXQZ DYHUQJ FRP P VP HOQWAMR \FKRDUD

H FHEDIQFH DQG RXUGHWALP LODURQ VR SRUMRQ 6,18 DV D GIDGHULQ UHVHDUFK VKDWLY ERVIK (RFD@ UHBIYDQWDQG
LOWALQDIRQD® UHVSHAMG $V Z H FROWOXH VR EXILAEE RQ VIKHVH IRXQGDMRQV Z H DIP VR H SDQG RXU UHVHDUFK
LOMDVIVHV IXUKHU Z MK D IRFXV RQ DGGLHWMQJ WH XQITXH FKDEHQJ HV DQG RSSRUXQIVIHV Z IVKIQ ViKH 3 DFLILF
FRQW WVMKHWHE\ FRQWIEXWQJ P HDQIQJ I X@ VR ViKH J REDCERG\ RI NQRZ ®IGIH
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(1IHFVWH JRYHWQDQFH DQG VWDWAJLF P DQDJHP HQWKDYH EHHQ SLYRVDO IQ QDYLIDMQJ VKH FKD@BIQIHV DQG
RSSRUXQMHV RI 7KLV \ HDU RXUFRP P V@ HOWVMR XSKREBIQJ WKH KL KHVAMDQGDUGY RI J RYHUWDQFH Z DV

WAWKG E\ WH XQIRUXQDWA : DNDP DQ ,QF VFDQGDOZ KIFK ®iG VR VIKH VAP LODVIRQ RI NH\ WD P HP EHW/ : KL
VKLY LOFLGHQWK DV FDVAD QHI DVlYH SLFVKUH RI ViKH 8 QLYHUAW LQ VIKH SXEQF H\ H MDAR VHUHV DV D WIDN UHP LQGHURI
RXUXQZ DYHUQJ FRP P VP HQWR LOWAIUW DQG DFFRXQVDELOW 7KH GHFIMYH DFVIRQV VDNHQ LQ UHVSRQWH VR VKLY
VIVXDVRQ UH GIFARXUGHMLH VR VWHQJ VIKHQ J RYHURDQFH DW6,1 8 HQVXUQJ VKDWD@RSHUDMRQV DIH FRQGXFWAG Z IV
WDQVSDUHOF\ DQG HVKLFDOL] RU

7KH DFVYH SDUAFLSDVMRQ Rl RXU&RXQFLODQG 6HQDWA Z VK VE R &RXQFLOP HHMQJ V DQG VKUHH 6HQDWA P HHQJI V
KHE® GXUQJ WH \HDU KDV EHHQ LQWKP HQWDO LQ P DIQUIIQIQ) WREXW GHFIMRQ P DNIQJ DQG RSHUDMRQDO
HILFIHQR\.  7KHWH JRYHUWQDQFH ERGIHV KDYH S@\HG D FUKFLDO IR®I 1Q RYHUWHHIQ) VIKH 8 QLYHUAWR/ \MDWAJ LF
GILHFIRQ HQVXUQJ VKDW RXU SRAFIHV DQG SWFWFHY DWQ Z IM{ RXU FRUH YDOXHV RI WDQVSDIHQR.  DQG
DFFRXQWELDW 7KH HYHQW R KDYH XQGHUFRWHG VIKH LP SRWDQFH Rl VIKHVH SUQFLS®N DQG Z H KDYH
LHVSRQGHG E\ LHQIRWFIQJ RXUJ RYHUDDQFH 1P HZ RNV DQG P DQDI HP HOWMAKFWUHY 2 XU IRFXV RQ WUDVAJ LF
I RUHVLI KWDQG HVKLFDOBIDGHUKLS UHP DIQV LOVAT LDOVR RXUSRI UHW DV Z H FROMQXH VR EXLAS D XQLYHWMW VIKDWQRW
RQO H[ FHY DFDGHP LFDA EXWDOR XSKRGBVWKH KL KHWDQGDUGV RI LOVWAT UW DQG UIHVSRQUVELDN
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7KH 1LODQFIDOMQGVFDSH RI KDV VHHQ QRVBE®! [P SLIRYHP HQW LQ RXU ILQDQFLDOP DQDJIHP HQWSWDFIFHY
GHVSIM WMH RQIRIQJ FKDAHQIHV Z H IDFH : KL®I RXU HIRW 1Q LQIDVKXFXH DQG ,&7 GHYHIRSP HQW DUH
SWRIUHWQJ ViKH SDFH KDV EHHQ RZ HUWKDQ DQWFISDWAG $ W) QULEDQWM DFVIRUFRQWIEXVIQJ) VR VIKLY GHD\ LV iKH
LOFROVMAMQR\ 1Q ViKH GIVEXUHP HQWRI * RYHUQP HOW HYHE&RSP HQWI LDQW Z KLFK DUH RIMQ QRWSDIG RQ WP H DQG
Z KHQ ViKH\ DUH ViKH DP RXQW WHFHLYHG |D@Z HDEH®RZ WMH EXGJ HVAG H SHAVEMRQV 7KHWH 1LODQFLDOFRQVMADIOW
KDYH LQHYWREQ® [P SDFWAG ViKH VSHHG DWZ KLFK Z H FDQ HQKDQFH RXUI DFLOHY DQG DGYDQFH RXU, &7 LQI LDVAKFWH
+RZ HYHU Z IWKIQ WWHVH @P VDMRQV Z H KDYH FROWQXHG VR P DNH SIXGHQWQYHWP HQW VIKDWHQVXUH RXUI DFLOVHV
DIH JWDGXDA P SIRYIQ) DQG RXUWXGHQW DQG Wil DH JDIQIQJ DFFHW VR P RGHWD DEHWMRZ ® HYROLQJ
IHVRXUFHV  7KHWH UHP DIQV VXEWBQWDO VFRSH VR IXUKHU HQKDQFH RXU IDFLOMHV SDUAEX@UW WUWRXJIK VIKH
GHYH®RSP HOWRI D IX@ LOWAI UDVAG DQG GLI IM] HG HBIFWRQLE i VP [RUVIKH 8 QLYHWW 6XFK DV WP Z RX@ QRW
RQ® VWHDP @QH RSHUDMRQV EXWDOR SRMMRQ 6,18 DV D GDGIQJ LOWIMVRQ lQ GLIMPO HGXFDMRQ DQG
DGP [QMADMRQ 1Q WH WHIIRQ 0 RYIQJ IRWZ DUS Z HDWH FRP P MWMG VR H SGRUQJ HYHY RSSRUXQIW VIR DFFHGIDWA
WHVH GHYHBRSP HOW DQG VR VHFEXUQJ ViKH QHFHWDU 1XQGLQJ DQG UHVRXUFHV VR VXS SRUARXUMADVIA LE J RDY
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6,18 VUR®! LQ QDMIRQDODQG LOWALQDMRQDO RUKP VKDV EHHQ LOWAKP HOVIDOLQ | RWAUQI SDWPHUKLSV VKDAQRWRQO
HQOKDQFH RXU HGXFDVRQDORIIHUQJV EXWDAR SRMVIRQ XV DV DQ DFVIYH FRQWEXVRU VR \KH J REDODFDGHP LE

FRP P XQIW 7KUWRXJK RXUVWDVAJLF HQJDIHP HOWLQ WHWH IRXXP V Z H KDYH HWRE@KHG DQG VWHQI WHQHG
HOMRQWKISV Z MK NH\ WINHKRGBHWY SDYIQJ VKH Z D\ | RUFREDE RUDVAYH LOIADVIVHV VK DWE HQHI ME RVIK RXUVIKGHQW
DQG VIKH EURDGHU VRFIHW 1 RVDE®! HYHOW GXUQJ VKH \ HDU VXFK DV ViKH YIMWRI WKH 8. ) RUHIQ 6HFUHVIDY
SWRYIGHG D SOMRIP |RUKLI K BIYHOGIVFXWRQV RQ HGXFDMRQ GHYHBRSP HQWDQG LOWUDMRQDCFRRSHUDMRQ 7KLY
YIMWDP RQJ RWKHUGLS@P DWF HQJ DI HP HQW XQGHUFRUHV RXUJ WRZ 1QJ LQIOXHQFH DQG VKH LHFRJQIMRQ RI 6,1 8
DVDNH\ S@\ HULQ ViKH 3 DFLILF VHGXFDWRQDODMQGVFDSH

7KH @XQFK Rl ViKH 0 DWHURI %XMQHW $ GP IQMADMRQ 0 %$ SWRIWDP VSRQWRUWHG E\ 6REP RQ 3RUV 1V DQRWIKHU
WJ QULFDQWP LBMRQH VIKDWUHIGFW RXU FRP P V@ HQWVR SLRYIGIQJ WHBIYDOQWDQG P SDFWXOHGXFDARQ 7KLV
SDUWQHUKLS QRWRQQ | DFLAVIMAG ViKH GHYHERSP HQWRI WH 0 %$ SIRIWDP  EXWDAR KL K@ KWG iKH P SRWIDQFH RI
SXEQF SUYDWM FRADERWMRQV LQ DGYDQFLQJ KL KHUHGXFDARQ 7KH VXSSRUMURP 6R®P RQ 3RUN LV D VIDP HQW
VR WH FRQILGHQFH WMDWAKH EXVIQHW FRP P XQIW KDVIQ 6,1 8 VDELDW VR GHOYHUSRI DP VK DWS URGXFH GIDGHLY/
HT XLSSHG Z VK VIKH WNLGY DQG NQRZ B1GJ H QHHGHG VR GUYH HFRQRP LF J IRZ VK LQ WMH 6R&RP RQ , DQGV

2XUFRP P VP HQWVR GID®RJXH FRADERUMRQ DQG FRP P XQIW HQIDIHP HOQWLY IXUKHU H HP S@IHG E\ ViKH
YDURXV 7RN 6VRW VMMMRQV Z H KDYH KRWHG WURXJ KRXWMEH \ HDU 7KHVH VHWRQV KDYH SWRYIGHG LQYDOXXDE ®f
RSSRUXQMHV |RU LOWEIFWDOH FKDQIH DARZ 1QJ WXGHQW IDFXAV DQG FRP P XQIW P HP EHW VR HQIDJH LQ
GMVFXWRQV RQ FUMFDOLWXHY DIIHFMQJ VIKH 6RERP RQ ,MDQGV DQG WMH Z IGHU 3DFULF WHIIRQ 7KURXJIK VKHWH
HYHQW 6,1 8 KDVUHIQIRUFHG W UR®I DVD KXE |RUMKRXJ KWBIDGHUKLS DQG D FDVIDX® VW RUSRVMEH FKDQJ H

%H\ RQG DFDGHP L[F DQG LOWAGHFDO SXUXIW 6,18 KDV GHP RQWDWG W GHGLIFDURQ VR HQYILRQP HQVWIDO
VXWILQDELOW  HGXFDWRQDODGYDQFHP HQWDQG VRFIHVIDOLP SDFWMKURXJ K DFVIYH LOQYROHP HQWLQ LQIMDVAYHV VXFK

DVVIKH 6DIH DQG * UHHQ * DP HVFDP SDLJQ 2 XUSDUAFLSDVMRQ LQ VKLY FDP SDLJQ Z KLFK IRFXVHG RQ HQYLLRQP HQVIDO
FRQWHUYDVMRQ DQG XUEDQ EHDXWULFDMRQ KL K@ KW RXUUHVSRQUVELIW DV DQ LOWWXVRQ VR SURP RVIA VXWILQDE B

SWFWFHY DQG FRQWIE XM VR VKH Z HEDEHLQJ Rl RXUFRP P XQIHV

7KH GIMMEXVIRQ Rl VDE®W |RU GIWDQFH GIDWQIQJ  1Q SDUHUKILS Z MK WH * RYHUDP HOW Rl 6R&P RQ ,MDQGV
1HZ =HDDMQG DQG $XWDID LV DQRWKHU WLJ QULFDQW DFKLHYHP HQW VIKDW XQGHWFRUHV RXU FRP P VP HQW VR
HGXFDVRQDO DGYDQFHP HQW 7KLV LOMDVVH KDV EHHQ SDUWFX@MWDY P SDFWXOLQ EUGIIQ) VIKH GLI VDO GLYIGH
SWRYIGLQJ WIDFKHW/ LQ UXUDCDQG WHP RV DUHDV Z IMK VIKH QHFHWDU  VRROY VIR HQK DQFH VKHIUVMDFK QI DQG BGIDUDLQJ
SWIRFHWHV %3 P SWRYIQJ DFFHW VR GLI VBOUHVRXUFHV Z H DIH KHBLQJ VR HQVXUH VKDWT XDOW HGXFDMRQ LV
DYDIIE ®1 VR D UHI DUIGGW R GRFDARQ

$ GGIMRQD® VIKH HWDE@KP HQWRI \LJ QULFDQWUHVHDUFK SURMIFW VXFK DV VIKRVH IRFXVHG RQ VXWILQDE B Z DVIAU
P DQDJHP HQWDQG RWHU SUHWIQJ UHJ IRQDOMWXHY KLIK@ KW 6,18 V (R®! 1Q DGGUIHWQJ VRFLHVIDO FKDABIQI HV
WUWRXJK DFDGHP IF LQTXIY DQG LQQRYDMRQ 7KHWH SIRMFW QRWRQ® FRQWIEXWW YDOXDE®! NQRZ ®IGIH DQG
VROMRQV VR VKH FRP P XQMHV Z H VHUH EXWDAR HQKDQFH RXUUHSXVIMRQ DV D UIHVHDUFK. DFVIlYH XQLYHUMW Z IV D
FRP P VP HQWR P DNLQJ D SRMVIYH Gl HIHQFH LQ VKH Z RUTB

6,18 VDFWYH SDUAFLS DVIRQ LQ QDRQDCDQG LOODMRQDO RIKP V FRXS®IG Z IMK RXUGHGLEDARQ VR VX\WILQDE LOW
HGXFDRQDOHT XIW DQG UHVHDUFK H] FHEBIQFH XQGHUFRUHV RXUKR@ME DSSURDFK VR IXOLEQJ RXUP DMMRQ @ H
DUH QRWRQ® HGXFDVMQJ VIKH QH[ WI HQHUDVIRQ RI BIDGHWY EXWDAR VKDSLQJ D EHWIAUIXWKUH |RUMKH 6 R&RP RQ ,MDQGV
DQG VIKH Z LGHU3 DFLILF UHI IRQ VKIRXJ K RXUFREDERUDVIYH HIIRUVDQG FRP P XQIW |RFXVHG LQIMDVIVHV

)8785( ' ,5(&7,216

$V ZH ®RN VR ViKH IXWXWH 6,18 WHP DIQV WWDGIDWIQ IW P DRQ VR WDQUMRWP  @YHV VKURXJK HGXFDVRQ

LOQRYDMRQ DQG FRP P XQIW HQJ DI HP HQW,Q DQ HYHUFKDQILQJ Z RUTS Z KHUH WH FKDAhQJ HY DQG RSSRUXQMHV
DUH LQFUIHDMQJ ® FRP S®f RXUYIMRQ VR EH D GDGLQI QDARQDOXQLYHWW VIKDWDVHY VIKH WIDQGDUGY Rl HGXFDVIRQ
DQG IHVHDUFK LQ VIKH 6R&P RQ , MDQGV DQG WKH 3 DFLILF UHJ IRQ LV P RUH UHBIYDQWWKDQ HYHU :  H UHFRJ QLVH VIKDWKMKH
IXVXUH Z LOGHP DQG QRWRQ® DFDGHP LF H FH@QFH EXWDOR D LIREXVWFRP P VP HOWVR LOFOXWYIW VX WIDLQDE LOW

DQG DGDSVDEIOW 2 XU VADWAIIF GUHFVRQ Z LG WHHIRWIH IRFXV RQ H SDQGIQJ RXU DFDGHP IF SWRIWDP V

HQKDQFLQJ WHVHDUFK FDSDEIOMHV DQG IRWHAUQJ WARQJ HU FRQQHFVRQV Z MK VKH FRP P XQIW DQG LQVHLODMRQDO
SDWQHWY



H DIH FRP P IWMG VR EXLGBIQ) RQ RXU VXFFHWHV E\  FROMOXRXVO P SWRYIQJ RXU JRYHUQDQFH WKFVXUHV
HQUXUQJ WMDWRXUGHFIMRQ P DNLQJ SURFHWHV DUH WDQVS DIHQWDQG HITHAVIVH 7KLY LOFOXGHY QRWRQD WHILQIQJ RXU
LOWALQDORS HIDARQV EXWDOR VHHNLQJ DFFUHGIVIMIRQ DQG UHFRJ QIMRQ ILRP J (RE DOHGXFDMRQDCERGLHV Z KIFK Z L@
IXWKHUHBIYDWA 6,1 8 VWIDQGLQJ DV D LHSXVRE B! LOMINKVRQ Rl KLI KHUGDUQIQJ % DFKLHYIQJ VIKHVH EHQFKP DNV
Z H Z LGHQVXH VMDWRXUT XD@ LFDARQV DUH UHFRJ QMHG IOWALQDVMRQDAD WMHUHE\ RSHQIQJ XS QHZ RSSRUMXQIHV
IRURXUJ UDGXDVIV LQ WKH J GREDCP DINHVB @FH

$WWH VDP H WP H ZH DWH DFXW® DZ DIH Rl WMH FKD@IQIHV Z H IDFH SDUAFX@W LQ AP V Rl LQDQFLDO
VXWRLQDELOW DQG LQIDVAKFWH GHYHRSP HQW 7KH MBZ SDFH Rl LQIDVWKFWWH DQG ,&7 DGYDQFHP HQW

FRP SRXQGHG E\ VKH LOFROVMMQWDQG GHD\ HG J RYHUDP HQWXQGLQJ SUHVHQW RQJIRIQJ REWDF®N + RZ HYHU Z H
YIHZ VKHWH FKDQ@QJHV DV RSSRUXQMHY VR IQORYDWA DQG H SGRUH DOMWDMYH 1XQGIQ) VRXUFHV LOFOXGLQJ

SDUWQHUKISV Z MK QRQ WDGIIRQDO DAHV DQG ViKH SUYDW VHFVRU : H DUH GHWAWP LOHG VR DFFHOILDWA ViKH
GHYHARSP HOWRI WIVIA Rl ViKH DUN DFLOAHY DQG VR [P SGP HQWD IX@D LOVIA] UDVIAG GLJ MVHG HBIFWRQLE Vi VWAP VIKDW
Z L@HQKDQFH ERWK DFDGHP LF DQG DGP LQMADVYH | XQPVRQY DWIKH XQLYHUAW

0 RUHRYHU Z H DUH GHGLEDWAG VR VHI] LQJ QHZ RSSRUMXQMHVVKDAD® Q Z MK RXUP MWRQ 7KLV IQFOXGHV H SDQGLQJ
RXUUHDFK VIKURXJ K GIIDQFH DQG 1B LE®I BIDULQI SAVRWP V Z KIFK Z LAHQDE®! XV VR SWRYIGH TXD@WV HGXFDMRQ
VR D EWRDGHUDXGLHQFH DFLIRW VIKH 3DFLLF LHJIRQ : HDOR DIP VR WHQJ VIKHQ RXUUHVHDUFK DJ HQGD SDUAFX@LUO
LQ DUHDV VK DWDUH FUMIFDOVR ViKH UHI LIRQ VXFK DVFQP DViA FKDQJ H VXWILODE ®1 GHYHBRSP HQWDQG SXEQF KHDOK 98
GRIQJ VR ZH Z L@QRWRQ® FRQWEXW VR WiKH ERG\ Rl NQRZ ®IGJH EXWDOR RIIHU VDQJ LE®! VROMRQV VR ViKH
FKD@IQJ HVIDFHG E\ RXUFRP P XQMHV

, H WIQG P \ KHDUAMHON DX GH VIR RXUWXGHOW WD I SDUQHY DQG WIINHKRGHW/ | RUVKHLUXQZ DYHUQJ VXSSRUV
DQG FRQWIEXVIRQV 7KH SWRJWHW Z H KDYH P DGH Z RX@ QRWKDYH EHHQ SRWME® Z WMKRXW RXUGHGLFDVRQ DQG
FRP P IM? HOW$VZ HP RYHIRZ DU Z H GR WR Z WK ViKH FRQILGHQFH VKDWVRI HWIKHU Z H Z LAODFRQWQXH VR P DNH
WMGHV VRZ DUGV D EW KVMU IXVXUH IRUVKH 6 RGP RQ ,VDQGV VKWRXJ K HGXFDURQ LQOQRYDMRQ DQG FRM@ERWWYH
HIRWV 2 XUNRXWH LVIDUIWRP RYHU DQG Z IMK \ RXUFRQWMOQXHG VXSSRUNZ H Z LEXL® D XQLYHUAW VIKDWQRWRQO
P HHW EXWH FHHGVVWKH Hl SHFVIMRQV RI RXUVRFLIHW DQG VIKH J GREDCFRP P XQIW
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7KH 6R®P RQ ,MDQGV 1 DURQDOS QLYHUMW 6,18 Z DV HWREQKHG LQ XQGHUVKH
6R®P RQ ,VDQGV 1 DWRQDO 8 QLYHUAW $FW Z KIEK GHIIQHG W RGNV DQG

UHVSROVELOAHY HP SKDM] 1QJ VFKRDUKLS WHVHDUFK DQG DFDGHP LF H FH@BIQFH 7KH
$ FWP DQGDWHG 6,1 8 VR DGKHUH VR LOVALDDMRQDOWDQGDLEV LQ WDFKLQJ DQG UHVHDUFK
6,18 Z DV FUHDWAG E\ WDQVMRQIQJ ILRP VKH IRWP HU 6R®P RQ ,MDQGV &R H R
+ LJKHU( GXFDMRQ 6,&+ (  LOMD® UHBIQQJ 6,&+ ( B/ DGP LOMADWYH DQG DFDGHP LE
VWKFWUHY 8 S WR 6,18 RSHIDWAG Z VK 6FKRRY EDVHG RQ 6,&+ ( B/ GLYIMRQV EXW
KDV MQFH WHWXFWUHG LOWR ILYH ) DFXGIHV $JUFXOXWH ) RV DQG ) MKHUHV
YXMOQHW DQG 7RXUMP  ( GXFDARQ DQG + XP DQMHV 1 XUAQJ 0 HGLFIOH DQG + HDWK
6 FLHOFHV DQG 6 FLHQFH DQG 7HFKQR®J\

6,18 KDV H SDQGHG IW SWRIWDP V VR LQFOXGH D WDQIH RI FHUAMLEDWAV GLS@P DV
EDFKHRUWY DQG SRV WDGXDWW FRXUHV LQ IHGV VXFK DV P DUMP H \WXGLHV VIMDFKHU
WDIOIQJ DQG KHDMOK VFLHOFHV 7KH 8 QLYHUAW KDV DR LOFUHDVHG LW \WXGHQWDQG WD |
QXP EHW 6,1 8 RSHUDVAVDFLIRWVKUHH P DIQ FDP SXVHVIQ + ROIDID@ XNXP 3 DQDVMOD
DQG 5 DQDGL@QG KDV DGGIMRQDOGFDARQV LOFXXGIQJ D ) RUAWM &DP SXV LQ 3 RIVIAA
DQG &HQWHV 1Q YDURXV SWRYIQFHV @\H $XNL %XDD * JR 0 XQGD DQG /DVD 7KH
. XNXP  &DP SXV VHWHV DV WKH P DIQ KXE KRXMQJ HYHWDO IDFXGHY DQG
DGP LQNADVYH VHUEHV
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7KH $ QQXDO5 HSRUASLRYIGHV D FRP SUHKHQWYH RYHWHZ Rl VKH XQLYHUMWE/ DFKLHYHP HQW DQG FKDABIQJ HV
1Q D QP HOWZ VK ViKH 6 WDVIAJ LF 3 @Q 7KLY\ HDUKDV EHHQ RQH RI WJ QULFDQWI LRZ ik DQG DGDSVIMRQ
IRU6,18 DV Z H FROWQXH VR WMYH VRZ DUGV RXU YIMRQ Rl EHFRP LQJ D GIDGIQJ HGXFDVRQDOLQWIXVRQ LQ VIKH
6R®P RQ ,VIQGVDQG VIKH Z LGHU3 DFLILF UH] IRQ

6,18 P DGH ULHP DUNDE®! SIRIHW LQ Z VK DFDGHP [F SLIRIWDP GHYH®RSP HOQWD NH IRFXV DUHD XQGHURXU
VWDVWAI LIF S@Q 2 YHU VIKH SDVWVIKLHH \ HDW Z H KDYH LQWRGXFHG ~ QHZ DFDGHP IF RIIHUQIV HIGFWQI RXU
FRP P VP HQWR H SDQGLQJ HGXFDWRQDORSSRUMXQIHV MDWP HHWHH HYROMQJ QHHGV RI RXUVRFLIHW 7KHVH QHZ

SWRIWDP V IQFOXGH 1LYH %DFKH&RUE/ GHI IHHV VIKUHH 0 DWIAUR SLRJDP V VE R GIS@P D FRXUHV VE R SRWI LDGX DV
TXDULFDMRQV DQG RQH FHWULEDWA SWIRIWDP $P RQJI WHW WKH LOWRGXFVRQ Rl ViKH 0 DWMU Rl 9%6XMOQHW
$GP IQMAUDMRQ 0 % YDFKHRURI ( QYILRQP HQVDOB\XGLHV DQG YDFKHRURI 6FIHQFH LQ ) RUWWA WIDQG RX\WDV
SLYRVDO DGGIMRQV 7KHH SWRIWDP V DIH GHMJIQHG VR HTXIS RXU WXGHQW Z MK ViKH WNLGY DQG NQRZ BIGJH
QHFHWDU VR H] FHOLQ VIKHLUUHVS HFVIVH | LHGBV VKHUHE\ FRQWIEXVIQJ VR VIKH GHYHARSP HQWRI D WNIABIG Z RUINIRUFH 1O
WHBRE&P RQ, VDQGV

' HVSIVM VIKHVH DFDGHP LF DGYDQFHP HQW 6,18 IDFHG \.J QULFDQWFKDAIQI HV 1Q WXGHQWHQUR® HOWILQ
KLB! ViKH XQLYHUAW RITHIHG ~ SWRJWDP V DFLIRW YDURXV GIVFLS@OHV Z H REVHUYHG D QRVDE® GHFQQH LQ QHZ

WXGHQWOQVIDNHV GXUQJ 6HP HWMU  UHVXOWQJ LQ D RYHWD@GHFUHDVH LQ HQLR® HQW I RUVIKH \ HDU 7KLY GHFQOH
KRZ HYHU Z DVP IV DWAG E\ DQ LOQFUHDVH LQ WMH QXP EHURI FROVIQXIQJ WXGHQW UHI GIPIQJ ViKH XQLYHUAW B DE LW
VR UHVDIQ W H MAQI WXGHQWEDWH 7KH J IDGXDMRQ FHHP RQ\ KHG 1Q 0 D\ Z DVD P RP HQVRXV RFFDMRQ Z WK

VIXGHQW UHFHIYIQJ VKKHLU GHI UHHV GIS@P DV DQG FHUAILEDWAV 7KLY HYHQWDOR ELRXJ KWVR @ KWD J HQGHU
P EDDQFH 1Q WKH ) DFXGV Rl 6FIHQFH DQG 7HFKQR®I\ Z KHWH P DB JWDGXDW RXVQXP EHHG IHP DOV
KLJ K@ KVMQJ ELRDGHUWHQGV LQ DFDGHP LF DFKLHYHP HQWDWZ HP X\WDGGUHW P RYIQJ IRWZ DUG

7KH 2 IIIFH Rl 5HVHDUFK DW6,18 KDV S@\ HG D FUMFDOWR®! LQ DGYDQFIQJ VIKH XQLYHUMWE/ UHVHDUFK DJ HQGD
WJ QULFDQV® HQKDQFLQJ RXUUHVHDUFK SURILB ERVIK QDRQD® DQG LQVAQDMRQDA $ NH KLI K@ KWRI ViKH \ HDU
Z DV ViKH \XFFHWIXOP DQDJHP HQWRI D SIRMIFWIRFXVHG RQ VXWBIQDE®! Z DWAU P DQDJ HP HQWLQ WXWDO3 DFLILE
FRP P XQMHV IXQGHG E\ * UIIVIK 8 QLYHIMW 7KLY SIRMFWQRWRQ® XQGHUWFRUHV RXUFRP P VP HQWR DGGUHWMQJ
SUHWQJ  UHJ IRQDOFKDAPIQI HV VKURXJI K UHVHDUFK EXWDOR VKRZ FDVHV 6,18 V JWRZ LQJ FDSDELOW VR FRQGXFW
P SDFVWXOUHVHDUFK 7R IXUWKHU EROMAURXU UHVHDUFK HIIRUWV 6,18 HP SR HG  3K' TXDALHG Wil P HP EHW/
Z KRWH H SHWAMH LV HWHOWDAQ | RWHUQJ D FX®XWH RI DFDGHP LF H| FHEBIQFH DQG LOQRYDVRQ Z LVIKLO ViKH XQLYHUAW

* RYHUQDQFH DQG P DQDIHP HQWZ HUH VHQI VIKHQHG WKILRXJ KRXWMKH \ HDU Z IMK VIKH XQLYHUWEB/ & RXQFLODQG
6HQDW SO\ 1QJ YIVDOLRG 1Q JXIGLQJ 6,1 8 B VADVIAI LIE GLLHFIRQ $ VRVIDORI VHYHQ &RXQFLOP HHVIQJV DQG QLOH
6HQDWA P HHVIRIV Z HUH KHG HQUXUQJ MKDWGHFIMRQ P DNIQJ SURFHWHV Z HUH UIREX\VWWDQVS DUHQWDQG DA QHG
Z VK RXUBRQJ VAP JRDY 7KH + XP DQ 5 HVRXUFHV GHSDWR HOQWIRFXVHG RQ P DIQVDIQIQJ D GLYHUH DQG KLIK®
TXDAMHG WDl Z MK VHYHWDO WJ QULFDQW FKDQIHV 1Q WDl FRP SRUMRQ WHFXIVP HOW DQG  SWRIHWIRQDO
GHYHIRSP HQWLQMDWYHY 7KHVH HIIRUV DUH FUXFLDOLQ HQUXUQJ VIKDW6,18 WHP DIQV D YIEWDQWDQG G\ QDP LF

IQWIWXVRQ FDSDE® Rl DWADFQJ DQG UHVDLOLQJ VRS VDBIQW

, QI IDWAKFWH GHYH®RSP HQWKDV EHHQ DQRWHUSURUW [RU6,18 DVZ H UHFRIQ H WH P SRUBDQFH Rl SIRYIGLQJ
WIVA Rl ViKH DUM DFLOMHV VR VXSSRUAP RGHUQ WDFKIQJ DQG UHVHDUFK |, QYHWI HQW Z HUH P DGH LQ VIKH LHSDIUDQG
XSJWGH Rl H IMAQJ IDFIOAHV LQFOXGIQ] FIMRRP V @ERIDVRUHY DQG WKGHOWKRXMQJ  + RZ HYHU SWRJUHW 1Q
VKLV DUHD KDV EHHQ MBRZ HUWKDQ DQWFLSDWAG GXH VR VXEWDQWDO! LQDQFLDOFRQMWADIQW 7KH XQLYHUW IDFHG D
LI QULFDQUWK RID@LY EXGJI HWAG LHYHQXH Z IViK DFYDOLQFRP H | DAQJ EHBRZ VIKH EXGJ HG ILJXHRI

$ GGIMRQD® FDSIVDOJ IDQW XQGIQJ Z DV VHYHIH® XQGHWDFKIHYHG Z VK RQO UHFHLYHG
RXWRI ViKH H SHFWAG 7KHVH 1 LQDQFLDOGLMFUHS DQFLHYV VWHW ViKH QHHG IRUD FRP SUHKHQWYH LHYLHZ. R
RXUI LQDQFLDOI RUIHFDWQJ  UHYHQXH J HOHUDARQ WADVIAJ LHV DQG EXGJ HWP DQDI HP HQWSIRFHWHY WLV P SHUDVIVH
VKDWZ H DGGUHW VIKHVH JDSV VR HQVXWH VIKH XQLYHWWE/ 1LODQFLDO VXWILQDELMWV DQG W DELDW VR FROUQXH
LQYHWAQJ LQ FUMFDAQI IDVWKFVUH DQG DFDGHP LF LQMDVYHY

$V ZH HHOFWRQ iKH FKD@BIQJHV DQG DFKLHYHP HQW RI WLV FGIDU WDW6,18 KDV P DGH \W.J QULFDQW
SWRIHWHV IQ P DQ\ DUHDV Z KL3I DOR LGHOWI\ LQJ FUMFDODUHDV IRULP SLIRYHP HQWO RYIQJ IR DUG Z H UHP DIQ
FRP P WWG VR RXUP IMRQ RI WDQURWP 1QJ @YHV VIKURXJ K HGXFDVMRQ LQQRYDVMRQ DQG FRP P XQIW HQJDIHP HOW
DQG Z H Z IG@FRQVQXH VR Z RUN GL@ HQWD VR RYHUFRP H ViKH FKD@BIQU HV Z H IDFH DQG VR VH H QHZ RSSRUXQIVHV
IRUJ URZ Vi DQG GHYH®RSP HQW
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