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' HSDUP HQWRI ) LODQFH $ FFRXQWQJ DQG 7D[ 6FLHQFHV

" HSDUP HQWRI 6WDVIAI\ * RYHUQDQFH 0 DINHVIQJ DQG ,QORYDVIRQ

' HSDUP HQWRI ( FRQRP LF DQG ) LQDQFLDO+ LWRU

' HSDUMP HQWRI 3 XEQF 0 DQDJHP HQW

' HSDUMP HQWRI O LFLRILQDQFH &(50L 8/%80216
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5 HVHDUFK 6HP LQDW/ LQ $ SS@HG ( FRQRP LFVDQG 0 DQDJHP HQW

&( 50 L6HP LQDW/LQ 0 LFLRILQDQFH

%RZ Q %DJ 6HP LQDW/

0 DQDJHP HQW&DI «

&RQIHWHQFHV

2 SHQLQJ ' D\ RI VIKH * LDGXDW 6 FKRROLQ 0 DQDJ HP HQW6 FLHQFH
8/%8/J 80216

7KH VK' D\ 21 6FLHQW LF &RADERWDVRQ %HVE HHQ 7KH' RFVRLDO
6FKRRY,Q 0 DQDJHP HQW6 FIHQFH 3DUV 6RUERQQH 8/ %

3K' 7KHVHV' HIHQGHG DWKH &( %5 ,*

3K' 7KHVHV2 QJRLQJ DWWKH &( %6 ,*
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Y%RRNV ( GLWAG %RRNV DQG &KDSVIHUY/ LQ %RRNV

5 HIHUIHHG , QWALRDVIRQDODQG 1 DVIRQDO6 FLHQWM LF - RX QDY
© RWNLQJ 3DSHW/

5 HVHDUFK 5 HSRUN DQG &RQI HUHQFH 3 DSHUY/

5 HVHDUFK 7 DOV

2 W DQL DRQ RI &RQIHWHQFHV
3 LHVHQVDVIRQV DW& RQIHLHQFHV 1 DIRQDODQG , QVHUQDVIRQDO

3 DUIFLS DIRQV LQ &RQIHWHQFHV 1 DURQDODQG , QUALRDVIRQDO
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&RQWIEXVIRQ VR VIKH P HGLD 79 WDGLR QHZ VSDSHU/ P DJ D] LOHV
3UJHV $Z DWBV

( GLYRUDC3 RUMIRQV

0 DQDJHP HQWS R® LQ ( [ VWLRDOL HVEZ RNV

0 HP EHUKLS LQ , QUAUDVIRQDOS HVHDUFK 1 HVZ RUNV

([ VIURDOS GYLVRU ) XQFVIRQV

3+' 683(59,6,21

2 QIRLQJ 7KHHV
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7KH (P LB %HWKHIP  &HQWIU | RU -QWALGLVALS@DU. 5 HVHDUFK 1Q 0 DQDIHP HQW &( 96+
FRQGXFW | XQGDP HQVIDO UHVHDUFK DPVMHVY LQ P DQDIHP HQWDQG DSS@HG HFRQRP LFV
HQFRXWDJHY VWKHW GlUIXVIRQ DQG VRFLHVIDO GHEDW VKLRXJK LOWAUQDO DQG  H[ MUQDO
VHP LODW/ DQG @UWHU HYHQW 7R GR VR \WKH FHQWU WHOHV RQ D YDWQHVE RWN RI
LOVUQDVRQDO FREDERIDWRQY  7KH FHQWAU DOR IXOLQY W P MRQ E\ WDIQIQJ | XWKUH
JHQHWDWRQV Rl UHVHDUFKHWY  “WVXSSRUN GRFVRUDO WXGHQW VKLRXJ KRXWWKHLU VKHMLY
Z UMQJ MXWDH DQG VXSSRUN VKHP  1Q DAVKHLU UHVHDUFK DR IVHV

7KH &( %6+ WHSRUN QXP HIRXV SXEQFDVMRQV DQG SDUAFLSDMRQV Rl LW P HP EHW/ 1Q
QDVRQDODQG LOMUQDVMRQDOFRQI HLHQFHY “WKLMARUFDE@ RUIDQL HV IRXUWSHV Rl LOWUQDO
DQG H[ VLQDODPYIMHY 5 HVHDUFK 6HP LQDUY -Q $SSAHG ( FRQRP LFV DQG 0 DQDIHP HQW
563(0 9%RZQ %DJ 6HP IQDU/ %46 SHVHDUFK SHXQWM 6HP LODW/ 558 DQG VKH
0 DQDIHP HQW&DI«V ZKIFK DIP VR SLRP RW VRFIHVIDOGHEDW DQG HQVXUH NQRZ BIGIH
GUIXVIRQ 1Q %WXWHY RXWIGH Rl UHVHDUFK FLLFBN ) XUMHLWP RUIH  FHQWAU P HP EHU/
UHIX@UD RW DQL H FRQI HUHQFHV RQ VIDUI HWAG VIKHP HV

7+( <($5

Q &( %6+ HP DIQHG DPAYHO® HQIDIHG LQ GHYH®RSIQJ LQQRYDYH UHVHDUFK
SIRMIFW 2 XU WDP V H SRUHG YDURXV WHP HV LQFO(GIQ] VWDWAJLE P DQDIHP HQW
P SDFW ILQDQFH FRUSRUDW VRFLDO UHVSROVIELOW  RUI DQL] DMRQDO LQQRYDWRQ  SUFLQJ
DFLRW Gl I HIHQWGLVFISQOHY DQG WKH WKXG\ Rl KMRUFDO SKHQRP HQD Z MK YDOXDE®H
GMRQV 7KHVH SLRMIFW H[ SDQGHG RXUXQGHUAMDQGLQJ RI FRQWP SRWDU RU DQL DMRQDO
FKDEBIQJ HV

7KH 9%HUWQKHP ) RXQGDVMRQV FRQWIEXWRQ KDV HQDE®IG WKH &HQWU VR SXUWXH LW
FRPP W HOW VR VZR PDIQ JRDY )IUMD RUWDQILQI HYHQW VR VXSSRUN \ RXQJ
UHVHDUFKHWY 1Q FRQGXPWRJ DQG SUHVHOWQI WHIUZ RN Z KB DR P DNLIQJ  IWDFFHVWWIE B
VR EWRDGHU VRAHWDO GMVFXWIRQV 6HFRQGO  VXSSRUAQJ  UHVHDUFKHWY  1Q  VKHLU
LOWIUQDVMRQDO QHVE RUINQJ HITRUN  HVSHFLD® 1Q @KWRI VIKH SDQGHP LEV [P SDFWRQ
P RELOW

$P RQJ WKH &HQWH V HYHQW VKDWSLRP RW LHVHDUFK GIWHP LODMRQ DQG VRALHVIDOGHE DWW
ZHZRX@ ONH VR KLJKQ KW

7KH 0 DQDUHP HOWBDI« LQVSILHG E\ &Di«V SKI®R UHP DIQV D W.J QU LEDQWQIMDWYH | RU
VKH &HQWH




WRITHW D SOMWRLWP |RU GIVFXWIQJ ZRWN DQG EXMIQHW UHDWAG WHP HV FRQWDWALJ
SHU/SHRWYHV [LRP  SWDRAARQHWY DQG WHVHDUFKHWY 3UP DUO® IWVHUYHV DV D VSDFH IRU

DO\ ROH LOWUHWHMG LQ FRUSRWDW @H VR VKDWH LGHDV -Q WUHH 0 DODIHP HQW
&Dl«V Z HWH KHEG DGGUHWIQI VRSLFV GNH HQKDQFLQJ VRFLDOM H LQ %4XWHY DQG DUAILFLDO
LOVMQR) HQFH

7KH 5HVHDUFK 5H8 QW Z DV DOR P DIQWIOHG HQFRXLDILQJ | UKIWXOH[ FKDQJ HV EHVE HHQ
DFDGHP LFV DQG GRAVRWDOWXGHQW 7KLY HII RUNKDV HQKDQFHG FRQQHFIRQV Z LWKIQ VIKH
WHVHDUFK FRP P XQIW RITHUQJ \ RXQJ UHVHDUFKHW D S@WRWP VR VKDWH IGHDV DQG
GLVFXW VIKHLU SLRMIFW

7KH WLJ QU LFDQWFRQI HUHQFH RQ ' LYHUMW 1Q 2 WDQY DMRQV  ELRXJ KWRI HWKHU VRP H
LOVAUQDVRQDO UHVHDUFKHUWY  FUHDMQJ DQ HWHQWDOIRWKP  |RU GID®RIXH RQ WKH YDURXV
DVSHFW RI GLYHUAW Z IMKLQ RUI DQL DMRQDOWUX VX UHY

7KH ( QYLLRQP HQWDQG ) LODQFH P HHWQJ R\ F®! H SGRUHV VIKH QONV EHVE HHQ ) LODQFH DQG
6XWIDLODE®! ' HYH@RSP HQW DGGLHWIQJ FRQWP SRWDU  IWXHV DQG RITHUQJ LQQRYDIH
DSSWRDFKHV VR D Q 1LQDQFH Z WK HFRMRJLFDODQG VRFIDO WDQVIMRQV  5XQQIQJ 1LRP
6HSWP EHU VR 0 DUFK WH P\ F®! KDV EHHQ KLIK® VXFFHWI XO

-Q SDWD@IO QXP HLRXV Z RUWKRSV Z HUIH KH@ VXFK DV RQH IRFXVIQJ RQ WKH SROAFDO
HFRQRP \ Rl GHP RQWUDMRQV DQG SIRWAVWSKHQRP HQD $GGMRQD® DQ LOWAUIDMRQDO
(FRQRP IFV  3ROAFV # YWXWHY ZRUNWKRS FRQGXPWMG LQ FREDERUIDRQ Z MK / LGB
( FRQRP LFV 0 DQDIHP HQW/ (0  DQG ViKH / DERUDVRLLH -QUWAUGLVFLSQQDILH G ( YDOXDMRQ GHV
3ROATXHV 3XEQTXHV /« 33 Rl 6FIHQFHV3R 3DUV RIIHWHG WJ QU LFDQWRSSRUMXQIMAHY |RU

GHVBLBIG GIVFX\WWIRQV RQ YDURXYV VXEMIFW

$ @WKHVH HYHQW S@\ HG D SLYRVDOLR®! LQ IXOLAQ) VKH &HQWH V REMIPWYHY FRQFHUQLQJ
UHVHDUFK DGYDQFHP HOWNQRZ BIGIH GOMHP LODVMRQ DQG HQUIDIHP HQWZ WK VRFALHW

0,66,21 67$7(0 (17

&( %6+ 1V RQH Rl ViKH RGBHWWUHVHDUFK FHQWHY DW6%6 (0 -WZ DV | RXQGHG LQ DV
&HOWH (P LB YHWKHP G(WGH GHV S$IIDILHV WKDONV VR VKH LP SHWV RI (P L
YHUDKHP  DQ LOGXWUDMAMZ VK D ELRDG DQG JHQHLRXY YIVIRQ RI VIKH LR®! RI EXVIQHW 1Q
VRFLHW

b

W [ LUME\ @Z V WIVAG VIKDWW P DIQ DIP Z DV VR VIO KVHAQ ViKH @ONV H[ MAQJ EHVE HHQ WH
8 QLYHUMW RQ VKH RQH KDQG DQG LQGXWMDO FRP P HUFLDO EDQNIQJ DQG RWMHUFRP SDQLHV
DQG VKHLU SLRIHWIRQDQJ LRXSV RQ VIKH RKHUKDQG Z VK VIKH GRXE® REMIFVIYH VR EUQJ VR
WKH EXVIQHW FRP P XQIW VKH VXSSRUARI VFLHQWI LF UHVHDUFK



(P LB YHUQKHIP  @WAU HQWHQFKHG KLV VXSSRUMR &( %6+ DQG VSHFU LHG KLV YIMRQ LQ KLV
Z 1 7KH Z LIDWLIQHG WR &( %6~ D YIMRQDU P IMMRQ 7R VHHN WKH FRQGIMRQV IRU D
OWIQJ VRFIDOSHDFH VXSSRUMG E\ DQ HTXMDE®! GMMEXVRQ Rl SWRIIW DQG E\ WKH
KDUWP RQIRXV FRRSHUMRQ RI VKH HFRQRP IF IRUFHV LQYROHG -WIHDWUHG D @WRI
TXHWIRQV VKDWZ HULH VR EH DGGLHWHG E\ &( %65+ WH WHIRWP RI [PV WUXPXUHV
FRQUXGOIMRQ Z MKIQ FRP SDQIHV VWKH VHFEXUW RI Z RUNHW/ QYHIKRRGYV WH JUHDWAU
VRAOGDUW VR EH HWIDE@KHG EHVE HHQ VIKH YDURXV VHRVRUY Rl VKH HFRQRP \  DQG D@RWHU
VRSLFV VIKDWEXVIQHW @ H FDQ VSDWN QRZ  DQG LQ IKH I XWX

0 RWH JHQHWD® (P LB YHWQKHIP V Z L@WHWHG VIKH IP SRUBQFH RI ZRINQJ EH\ RQG
GMVFAS@ODU  ERXQGDUHV  XQGHUMNLQ) WHVHDUFK DIP Q) DW EHWMU  XQGHUADQGLQJ
FRQIQFW LQ RUGHUVR SLRP RW SHDFH DQG HQFRXWDJILQJ LQGLYIGXDOYRFDMRQV HVSHFLD@®
IRUVKH \ RXVIK

7R WLV GD\  &HQWH (P LB YHUQKHIP GH 5HFKHUFKH -QUAUGLVFLS@QDILH HQ * HVWRQ KDV
DIP HG VR IXOIOVKH P DMMRQ DWLIQHG VR IWE\ (P L1 YHUQKHIP  Z KL UHVSHPIQJ KLV
YIMRQ &( %6~ SHURW V IXQGDP HQWDO DQG DSSAHG WHVHDUFK LQ D@ VKH [HGV RI
P DQDIHP HQW VFLHQFH DQG HQFRXWDIHV P XGAGLIVFLISAQDU  LHVHDUFK 0 XGAGLVFLS@QDU
WHVHDUFK LV NH\ DW&( %6+ Z WK P HP EHUY KDYIQJ GHIWHHV LQ [H@GV DV GLYHUH DV
P DQDIHP HQW EXVIOHW DUNKIMRU  HFRQRP LFV KIMRU  SKIRVRSK\ SV FKR®RJ\  RU
VRFIRGRJ\

© H EHQHYH VWDW UHH LQT X1 DFDGHP LF |UHHGRP  DQG UHVHDUFK H[ FKDQJH DUH iH EHVW
ZD\ VR JHQHUDWA LOVLI KWXOUHVHDLFK RQ VIKH VRRSLFV GHI LOHG LQ ( P L& YHUQKHLP V Z LG DW
VKH LOWAU DFH RI EXVIQHW HFRQRP LFV DQG ViKH VRFLDOVFLHQFHV LQ J HQHLDO

: H FROQWIEXWM VR ViKH 6ROD\ %4XWHO 6FKRRORI ( FRQRP LFV DQG 0 DQDRIHP HQWIQ VHYHLDO
ZD\V ) LUWDV D UHVHDUFK FHQWH Z H FRQGXPWUHVHDUFK DQG DUH VKHUHIRUH LQ @OH Z IV

WH P MRQ Rl VIKH XQLYHUAW DQG KHQFH 6%6 (0 V 2 XU P HP EHU/ DUH HQIDJHG LQ
UHVHDUFK DQG DV D UHVX@VLQFUHDVH NQRZ BIGIH LQ WHLU UHVSHPVH | IHGV EGIQGLQI DD
WSHV Rl P HWRGV WDQILQJ ILRP TXDOVDWYH VR TXDQWIMYH DQG H[ SHUP HQVDO 7KHLU
UHVX®V DUH SXEQWKHG DV DUAFGV LQ VFLHQWI LF NRXUQDY ERRNV UHSRUN RUFDVHV WXGLHV

7KH FHQWH P D[ P ] HV VIKH SXEQFDWRQV YIMELOW E\ GIWHP LQDMQJ D Z RINQJ SDSHU
VHUHV DQG D SRS UQWHUHV

6HFRQG Z H FRQWIEX\WM VR ViKH YIVIELOW RI WH VFKRROLQ iKH JHQHWDOSXEQE : H RWDQY H
UHIX@U DQG RQH RI1 HYHQW VR GIMWHP LQDVWA ViKH LHVXQAV Rl VIKH UHVHDUFK. SHURWP HG E\
RXUP HP EHW/ Z W D I RFXV RQ VRSLFDOVRFIHVDODQG SROA IMWXHV : H JLYH LOWWYLHZ V 1Q
WH SUHW DQG ViKH VRFLDOP HGLD VR P DIQVBLQ DQ LOWAU DFH EHVE HHQ DFDGHP LE UHVHDUFK
DQG VRFIHW DV D Z KR®



7KIWG DQG VKL LV D FRQWMTXHQFH Rl EHIQ] SDUNRI D XQIYHUMW [RGRZ IQJ KH
+XP ERGWDQ P RGHO RXU WHVHDUFK LV GULHA® LOWAIWDWG 1Q WKH HGXFDMRQ RXU
P HP EHW SWRYIGH VR WWXGHQW DWD® GIYHY Rl HGXFDWRQ EDFKH®RU P DWHMU 3K'

H[ HFXVYH HGXFDMRQ DQG LQ FRP SDQ\ WDLQLQJ

2 XULQWALDPRQ Z MK VRFALHW LV VIKH | LUMGLP HQVIRQ Z H Z DOWVR EH NQRZ Q IRU : H Z DQW
VR EH D WHVHDUFK FHQWH WHFRJQU HG IRU SHURLP 1QJ WHBYDQW LQQRYDWYH FUHDIH

WRXJKWSLRYRNQJ DQG RUJILQDO LHVHDUFK DQG P DNIQJ W DFFHFWIE®! VR D Z IGHU
DXGLHQFH 7KH VHFRQG GLP HOVIRQ LV RXU LOWALDPMRQ Z WK EXVIQHW EWRDGO GHILOHG

DQG VRFIHW 7KH VER GIP HOMRQV DWH 1Q @QH ZIWK (P LB 9HWKHP V YIMRQ E\

EUQISQI@WR VIKH EXVIQHW FRP P XQWW WKKH VXSSRUNRI VAHQWILE UHVHDUFK  DQG
VWXG\ LQJ KH P HDQV VR EUQJ D KDLP RQIRXV FRRSHUDWRQ RI ViKH HFRQRP LF | RUFHV

326,7,21,1*

7KH WDIVRQ G-WH Rl &( %6+ LV VR SLRYIGH DQ HQYLLRQP HQWDV DXVSLFLRXV DV SRWIE®! VR
D | UHH DQG LQGHSHQGHQWUHVHDUFK  EHFDXVH Z H YIHZ UHVHDUFK |LHHGRP DV \WWH EHVWAZ D\
VR DFKLHYH ViKH J RDOY WDWKDYH EHHQ EHWRZ HG RQ XV

7KLV HQFRP SDWHV VKUHH NH\ GLP HQVIRQV
b

7R SLRYIGH VKH KXP DQ UHVRXUFHV VR DARZ UHVHDUFKHUY VR IRFXV DV P XFK DV SRWIE®!
RQ WHLUUHVHDUFK 7KLV P HDQV SLRYLGLQJ DGHT XDV DGP LOMADVYH VXSSRUADQG KHE VR
D FDSWUWH [LQDQFIDO RSSRUXQMHY E QHVE RIN VKDUQJ NQRZ ®IGIH NQRZ KRZ DQG
HQFRXWDIH MRIOQWSIRMIFW DQG DSSQFDMRQV F DWUDFWLOWAUQDVMRQDO UHVHDUFKHUY DQG
GRFVRUDOWXGHQW

7R IRWMU WKH P XOMGLVAS@ODUW VKDWFKDWDRVAUMVHY XV E\ HOFRXWDJLQJ  LOVALDRARQV
EHVE HHQ WHVHDUFKHWY LQYROHG LQ YDURXYV GLVHSQOQHV

7R KDYH DQ LP SDFWRQ VRFIHW $V D P XGIGLVALS@ODU FHQWAU LQ P DQDIHP HQW RXU
ILQDOJRDOLY VR SURGXFH UHVHDUFK VIKDWFDQ WK® FRQWIEXWM VR WWH EL] FKDAIQIHV DQG
GHEDWAV RI RXU VRFIHW DGR LQ D P RUH GULHFWZ D\ E\  UHVSRQGLQJ VR GLLHRWUHT XHW
ILRP WKH SXEQF DQG SUYDW VHRVRUY

$V D SUHUHT XIMWM VR VKRVH GLP HOVIRQV Z H YIHZ P DIQVDLOIQJ UHVSHRWXODQG VXSSRUMH
UHDMRQVKLSY EHVE HHQ RXUP HP EHW DQ HWHQWDODVSHPWRI &( 96+ : H GUDZ D \WMFW
@OH EHVE HHQ HP X@MRQ RQ WH RQH KDQG DQG FRP SHWARQ RUUYD® RQ ViKH RWKHU




2 XUNH\ SHU RUWP DQFH LQGLFDVRUY LHI GIFWRXU REMIPYHV LQ WLP V RI FROQWIEXVRQ VR
VFLHQFH DQG VR GMHP LODWRQ RI NQRZ BIGIH

7KH IR@RZ 1QJ @MP D\ EH YIHZ HG DV RXUNH\  LOGLIFDVRUD/

$V D UHVHDUFK FHQWH VKH QXP EHURI VFLHQWI LF SXEQFDMRQV UHSUHVHQW DQ P SRUBQW
LQGLFDVRU

6FLHQWLF DUAF®N DUH QRWQHFHWDUO® ViKH P RWVVXIVIDE®! |RUP DWIRU VIKH UHVHDUFK
FRQGXPWMG E\ RXU P HP EHW/ %RRNV DIH D YDOXXDE® P HDQV VR DFFXP X@W DQG
GMWHP LODW NQRZ BIGIH 7KH QXP EHURI ERRNV SXEQWKHG E\ RXUP HP EHUV LV VKHUHI RUH
DORWHULQGLFDVRURI SHU RWP DQFH

%HFDXVH WDIQIQJ QHZ UHVHDUFKHUW/ LV D ZD\ VR FRQWIEXWA VR | XVWXUH UHVHDUFK  ViKH
QXP EHU RI GHIHQGHG 3K' V DQG VKH QXP EHU Rl FRP SGMAG GRFVRLDO WDIQIQJV DUH
UHGIYDQWQGLFDVRU/

2UDQLQ) RU SIHHOMQI DW VFHQWIF HYHQW ZRUWKRSY DQG  FRQIHUHQFHV
UHSUHVHQWDQRVKHUNH  SHU RUP DQFH LQGLEDVRU

$V SDUMRI RXU P DMRQ VR GMHP LODW UHVHDUFK  Z H FRQVIGHU VKDWAKH QXP EHU RI
HYHQW VLI HAQJ D Z LGHUDXGLHQFH LV D XVHI XO.QGLFDVRU

/INZIVH ZH DIP VR LQFUHDVH RXU YIMELDN RQ VKH P HGLD DQG VRFIDOQHVE RUNV : H
VKHUHI RUH FROVLGHU WDWWH QXP EHURI SUHW DUAF®N DQG LOWAUYLHZ V DV DQ LQGLFDVRRURI
RXUSHURWP DQFH

: H FROMGHU VK\DWMKH EDMEF VHWYLFH VKDWD LHVHDULFK FHOWH FDQ SIRYIGH IW P HP EHWY
LV VR RW DQY H LHVHDUFK VHP LQDUY 7KH QXP EHURI LHVHDUFK VHP LODUWY RW DQL HG GXUQJ
D JLYHQ \ HDULY V{HUHI RUH DR DQ LQGIFDVRURI SHU RWP DQFH

8 GW° DWO VR SHURWPP RXUP MRQ EHWMUDQG LOFUHDVH WWH VFRSH | RUFR@ERWWRQV
ZHDIP VR LOFUHDVH WH V] H RI VMH FHQWH 7KH QXP EHURI IW P HP EHU/ LV DQ LQGLFDVRU
DOKRXJIK RXUFDSDAW WR JWRZ Z IMGHSHQG RQ WKH VXSSRUMKDWZ H LHFHLYH ILRP  \KH
| DFEXQV
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2 XUFRQFUHWA RENHFVIYHV DUH VIKHUHI RUH VIKH | RGIRZ LQJ
b

0 DIQDQ DQ HQYILRQP HQW SLRSIMRXV VR UHVHDUFK DQG HQFRXWDIH LQWADPMRQV
EHVE HHQ WH P HP EHW Rl WH UHVHDUFK FHQWH SD\LQJ SDUAFXM®U DWMQURQ VR ViKH
QXP EHURI VHP LQDUY RUIDQY HG

0 DLQVLQ RULQFUHDVH VKH GIYHORI SXEQFDVRQV

0 DIOMLQ RU GHYH®RS | XUMKHU DQ LOVAURDWROQDORXWRRN DQG | RWMU VKH  LOVMUODWRQDO
QHVE RINRI VKH FHOWH DQG RI IW P HP EHW/

-QFUHDVH LQWALDFMRQV Z MK D EWRDGHU DXGIHQFH WKRXJK UHVSRQGLQI VR GILHFW
WHTXHW ILRP  ViKH SXEQF DQG SUYDW VHRVRUY DQG DOR VKLRXJIK Z IGHUFRP P XQFDVRQ
XVIQJ VRGD\ V P HGID
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%XQH * RIXLIARQ
+ «® QH YHULMX]
$QQH/ IVH5HP \

&((6( &(175()25(&2120,&$1" 62&$/ 678" (621 7+( (19,5210(17

6 FLHQWI LF %RDUG 0 DUHN + XGRQ

b

0 HP EHW/ 6WW SKDQIH %MQFKDUG ) I 0 DNHU5 HVHDUFKHU
3DWIFN &KDYHO 5 HVHDUFKHU

0 DWR &RUGLHU 6FLHQWI LF &RADERWDVRU
$QFID" LSHUL 5HVHDUFKHU

&KUMADQ ) HUGLODQG 6 FLHQW LF &RADERDVRU
$QGW« ) RQQD 3RIHWRU

+«@QH -RDFKDLQ 3 RWBRFVRLDOE HVHDUFKHU
* VA B -XQJ 6HQLRUS HVHDUFKHU

%4XOQR . HWHP RQW 6 FLHQWI LF & RADERWDVRU
5LFFDUGR / RVD 5 HVHDUFKHU

. HY1Q 0 DUHFKDO 6 FLHQW LF & RADERWDVRU
3DE® 0 DQXHAD 5HVHDUFKHU

6DQGUOH 0 H\ HU 5 HVHDUFKHU

0 DUAQ 2 SKRYHQ 5HVHDUFKHU

© HQG\DP 6DZ DGRIR 5HVHDUFKHU

0 DUQH 6SRU 5HVHDUFKHU

' (3$570(172),17(51$7,21$/ 75%" ( $1' ' (9(/230(17

6 FLHQW LF ¥YRDUG 3IHUH * XI@XP HO «RQ DQG . KDAG 6 HNNDVidddddddddddddddddddddo

b

0 HP EHW ) DZ ] L¥DQDR 5 HVHDUFKHU
2 VFDUYHUQDO 9 IMWQJ 3 LRIHWRU
%HQL. RXHYL* DK 6HQLRUS HVHDUFKHU
-HDQ/ DFWRL 6HQIRUS HVHDUFKHU
1 LIFR@V/ DIRV 5HVHDUFKHU
* HRITUA\ 0 L.OOH 6HQIRUS HVHDUFKHU
* L@V 0 RXUH 6HQLRUS HVHDUFKHU
* D-VDQ 1 IFRGR P H 6HQLRUS HVHDUFKHU
0 LBIQD 3LLRAR 5 HVHDUFKHU
' DYIG 5D\ P DHNHWY 5 HVHDUFKHU
3KLIS 9HWZ IP S 3WRIHWRU




' (3$570(172)),1$18&( $&&2817,1* $1' 7$; 6&,(1&(6

6 FLHQW LF %RDUG

b

0 HP EHW

. IP 2 RWHUIQFN + XJXHV 3 LLRWH DQG $ UDQH 6] DI DY

0 DUH %4J2 LH 6FIHQW LF &REDERDVRU
: DYIHU' H 6FKHHP DHNHWH 6HQLRUS HVHDUFKHU
YHQRW HZ DH®I 6HQLRUS HVHDUFKHU

0 LFKHO HWFK 9IMMQJ 3WRIHWRU
%HQRWG 8 GHNHP G$FR]  6HQIRUS HVHDUFKHU
/ DXUHQWF KHHUDHUN 6 HQLRU'S HVHDUFKHU
5RMQG * LA 3 LRIHWRU

$ QDA+ DP HOQ 6HQLRUS HVHDUFKHU

$1WDH + DWRXQL 5 HVHDUFKHU

)DWD. KWRX] 3RIHWRU

0 DUH 3DX® / DXUHQW 9 IMMQJ 3RIHWRU
%HONDP LQ / RUHQW 6HQLRUS HVHDUFKHU

$KP HG / RX@ 6HQLRUS HVHDUFKHU
%HUADQG 0 DUHVFKDO 3 LRIHWRU

( GRXDUG 1 RXYHIRQ 6HQLRUS HVHDUFKHU

0 DUF 3HWAW/ 6HQIRUS HVHDUFKHU

3DVFD®! 3KDQ 7KDQ $\WIWDQW

7DUN5RXNQ\ 2 WD 5HVHDUFKHU

) RUHQFH 5XHWP DQQ $ WIWDQW

0 DVIKLDV 6FKP LW 3 RIHWRU

&KUMRY 7VDWLY 5 HVHDUFKHU

2 @QYIHUGBFDLEBW 9 IMMQJ 3 LRIHWRU

&«@OH 9DHWHQ 9MMQJ 5 HVHDUFKHU

4 XDQ + RDQJ 9XRQJ 6FIHQW LF &RADERDVRU
/ DXUHQW  HL@D 9 IMMQJ 3RIHWRU



' (3$570(172) 675$7(*< *29(51%$1&( 0$5. (7,1* $1' ,1129%$7,21

6FLHQWY LF %RDUG 6DQGLD 5 RWKHQEHW HU 9LLD LQLH %4XQHDX DQG
&DVIKHUOQH -DQWHQ

0 HP EHWV * HRUHV $VIA D 3WRIHWRU

-HDQ 3HUH %DH HQV 3RIHWRU

XGIVK %HKUHQV 3 LRIHWRU

3KIOSSH %4MDX 3 RIHWRU

&KUMADQ %XHP HBXXEHU 9IMWQJ 3 RIHWRU
$QW/R] ND\ D 6HQLRUS HVHDUFKHU

0 DDIND Y4HQIP DQ 5HVHDUFKHU

9LLI LQIH %4XQHDX  3RIHWRU

2@D' H7WR\ HU 5HHDUFKHU

6P RQ' XSRQW5HVHDUFKHU

3 QH -QIDUGL 5HVHDUFKHU

&DVKHUQH -DOQWHQ 3RIHWRU

1 LIFROV -DQWHQ 5HVHDUFKHU

1 DVIDFKD . DKDQ 5 HVHDUFKHU

$\ D 1 DFKVIDRXL 5HVHDUFKHU

5HQQ\ 6KDXOL IP LRG / LQGEHW 5 HVHDUFKHU
&DWP HD 0 LDQR  $WIWBQW

&DUOQH 3HHY/ 9IMMQJ 3LRIHWRU

$WMG 5RP DIQ 6HQLRUS HVHDUFKHU
9HONDWSXELDP DQIDQ 9MMQJ 3LRIHWRU

. RHQ7DFN[ 9LMMQJ 3LRIHWRU

' (3$570(172) (&2120,&$1" ),1$1&,$/ +,6725<

6 FLHQWI LF %RDUG -HDQ / XF' HO HX®P HHWHUDQG . IP 2 RWHUIORN

b

0 HP EHW/ 0 D\@QV$YDR 6FHQW LIF &RCDERWDVRU
. HQQHW %HUADP V' 3RIHWRU
$XWRWH 9XUHY 6 FLHQW LF & RADERWDVRU
6 W SKDQIH &R@W 9 IMWMQJ 3 LRIHWRU
* «D@BLOH' DYIG 6HQIRUS HVHDUFKHU
1 IFR@V' HILYH $WIWMRQW
0 DWKLHX * LORQ $\WWDQW
1 R«P IH* RGP DQ 6FHQWILF &REDERDVRU
-HDQ -DFTXHV + HWZ HIK 3WRIHWRU
5DSKDHO0 HOL 5HVHDUFKHU
$QOH 6RSKIH 5DGHUP HFNHU 6 FLHQW LF & RMYERUDVRU
<XTIQJ 6RQJ 5HVHDUFKHU
/ RUHGDQD 8 LHFKH 5DQIDX 91MMQJ 3LRIHWRU




' (3$57(0(172)38%,&0$1$*(0(17

6 FLHOW LF %RDUG 9 LOFHQWO DELMUG DQG -DQ 0 DWANY

b

0 HP EHW/ -HDQ 3IHUH"' H/ DHW 3 WRIHWRU
-HDQ / XF' HO HX®P HHWWU 3 WRIHWRU
$QQH" WXP DX[ (P HUWKV 3WRIHWRU
$OQ (WO (P HUWXV 3 RIHWRU
* IRYDQQL( VSRMR  $11LADWAG 3 LRIHWRU
&KUWARSKH * RHWDY 9 IMWQJ 5 HVHDUFKHU
0 DUH * RIDQWRQ $11LADWAG 3 LRIHWRU
9LOFHQW IROR $11LADWAG 5 HVHDUFKHU
3DXOR\FH $!1LIDWG 5 HVHDUFKHU
(GRDUWER 2 QIDWIR 9IMMQJ 3WRIHWRU
(P LO7XWF 9IMMQJ 3WRIHWRU
-HDQ -DFTXHV 91ID@ 9IMWQJ 5HVHDUFKHU
5DSKD- O=XP RIHQ $IILIDWG 5HVHDUFKHU

' (3$57(0(172)0,852),1$1&( &(50, 8/%80216

6 FLHQW LF ¥RDUG 0 DUHN + XGRQ 0 DUF/ DELH DQG $ UDQH 6] DIDY

b

0 HP EHW/ A/DEH@ $JIHU 5HVHDUFK $ WRFLDWA
0 DURQ $ @iW 5 HVHDUFK $ WRFLDWM
=LOQHE $RXQL 5HVHDUFK $\WRFLDW
%HDWL] $UP HQGDU]  $WRFLDVM 3 LRI HWRU
$UNOG $VKWD $WRFLDWA 3LRIHWRU
%dUWD $ XIVEXUW $WRFIDVA 6 HOLRUS HVYHDUFKHU
5 DOM@® %DR6Z DIQ $WRFLDWA 3 LRI HWRU
-RKDQ ¥DWIDHQVHQ $ WRFLDWA 3 LRIHWRU
(Z 1Q %XOM $\WRFLDW 3 LRI HWRU
7UMWRQ &DED@ALR 0 ROQWAV 5 HVHDUFKHU
. Dby \ QD &IHVAN 5 HVHDURK $WRFLIDWM
-DP HV &RSHWINH $ WRHDW 3 LRI HWRU
6P RQ &RUH $WRFLDWA 3LRIHWRU
0 DUFH@ &RV $ WRFDWA 3 LRI HWRU
$ QDWIMD &R] DIHQFR  $\WRFLDW 3 LRIHWRU
0 XXQHK + IGHVWR ' DVR 5HVHDUFK $WRFLDWA
YHUN ( VSD@HU $ WRFDW 3 RIHWRU
* LIHJRU' RUGIMPHU $ WRFLDWA 3 LRI HWRU
" DYIGH ) RUFH@D 5 HVHDUFK $ WRFDW



&\ U0) RXL@W $ WRFDWA 3 LRIHWRU

6XSW\ D * DUNISDW $ WRFDW 3 WRIHWRU
3DWDO* &P DIQ $WRFDWA 3 RIHWRU
&«FIM * RGIWRIG $ WIMBQW

ADEH@M * X«UQ $WRFDWA 3 RIHWRU
YHIR3 D* X\M\AHUH] 1 IHWR $WRFIDW 3 RIHWRU
9 DGIQMOD + DUMUMND $ WRHDW 3 RIHWRU

1 IHY + HWP HV $WRFDW 3 RIHWRU

+ «® QH -RDFKDLQ 5HVHDUFK $WRFDW
1]DQI X <LWH. LYDOD 5HVHDUFKHU

&«FL® / DSHQX $WRFIDW 3 WRIHWRU
&DUR@OD / DXUHW. $ WRFLIDW 3 LRIHWRU

) LDQCRLY ; DYIHU/ HGUX 5HVHDUFKHU

5 REHUN HOVION $WRFLDWA 3 LRI HWRU

5R\ 0 H/MDQG $WRFDW 3 RIHWRU

&DP L@ 0 H\ HU 5 HVHDURK $ WRFLIDVMA

0 DVDDRXG 0 RDKIG 3RWWERF 5 HVHDUFKHU
6RO QH 0 RUYDQWSRX[ $WRFIDW 3 LRIHWRU
3DWIFN 0 XIKX®@ 5HVHDUFKHU

/ IRQHOL JHQ] HEXNH 5DP D 5HVHDUFK $ WRFLDVA
' HERWDK 8 P ED 1 JR\ L 5HVHDUFKHU

(SKWP 11 RQIDER 5HVHDUFK $WRFLIDWM
6DP XHOS QRN H 1\ DINR $WRFLDW 3 LRIHWRU
0 DUH/RXIVH1]D\ IVHQIJD 5HVHDUFKHU

$ QDY 3«U@X[ $WRFDWA 3 LRIHWRU

/ DXUWH 5 DGHWP HFNHU 5 HVHDUFKHU

0 DUF 5DI 1 LORW $ WRFLIDWA 3 LRIHWRU
7WRQG5DQG°\  $WRFDWA 3 RIHWRU

3 DWIFN 5 HIFKHUN 5 HVHDUFK. $ WRFIDVMA
$UDQH5H QV 5HVHDUFKHU

. RHQ 5RWHO&DP ELHU 5HVHDUFK $ WRFLIDWM
-RDNIP 6 DQGEHU  $ WRFDWA 3 LRIHWRU
&MXGLD 6 DYDIHVH 5 HVHDUFKHU

-HWIFD 6 FKLFNV 5 HVHDUFK $ WRFLDWA

0 DWKIDV 6FKP LW $WRFIDW 3 LRIHWRU
&RMH 6 HUHV $ WRFLDWA 5 HVHDUFKHU

-HDQ 0 LFKHO6 HUYHW $ WRFLDWM 3 LRIHWRU



0 DONDOSKDQNDUGULDP ~ $\WRFLDVM 3 LRI HWRU
51MKD 6XNDGLO DViD 5HVHDUFK $ WRFLDWA

+ XEHUAT FKDNRXW 7FKXLIRXD $ WRFLDWA 3 LRI HWRU
$QQDEHO9 DQURRVH $WRFLDW 3 LRIHWRU

%DSVIMM 9 HOHW $ WRFLDWA 3 LRI HWRU

' (3$570(172) +80%$1 5(6285&(6 25*$1,6$7,21 $1' /$%25 (&2120 ,&6

6 FLHQW LF ¥RDUG

b

0 HP EHW

$MIQ (DO 3LQDUEHAN ) LDQERLY 5\ F| &MXGID 7RP D DQG
0 LEKHO9 HUMDHWQ

$ELIDIOS OHV 5 HVHDUFKHU

* XIGR &WRQL 9IMWQJI 3RIHWRU
&KDUBV &RIEIRQ 5 HVHDUFKHU

2 ADYH' H%RXZ HU 5HVHDUFKHU
9D@&UH"' H&RFN 5HVHDUFKHU
9DBIQMOH ) D\ V' 5 HVHDUFKHU
6«EDWIHQ ) RQWIQD\ 5 HVHDUFKHU

1 IFR® * DIQDUGL 5HVHDUFKHU
$QGUHD * DUQHLR 6 FLHQWI LF & RADERDVIRU
5RP QD * IXADQR $\WMDQW

0 DUH* RIDQWRQ $!1LIDVMG 3 RIHWRU
(®IQD* UQ] D 5HVHDUFKHU

9 DBIQUOH -DFREV 5 HVHDUFKHU

$QQ/ HQDHUN &RQIHUHQFH 0 DWHU
%HUQKDUG 0 LFKHO 6HQLRUS HVHDUFKHU
“RVHSK 0 XP EDQ]D 5HVHDUFKHU

X@D 2 EHUDQ 5 HVHDUFKHU

. HY1Q 3LOHGD + HUQDQGH| 5 HVHDUFKHU
&«@OQH 3WRQ 5HVHDUFKHU

/ DHVIAD 5 HQIHU $\WIWDQW

0 DRV 5HQQRL 5HVHDUFKHU

7KRP DV 6HQWIUH 5 HVHDUFKHU

$4KD 6HUKIQL-GUML 9IMWQJI 3 RIHWRU
-@Q 7RMILRZ 3 RIHWRU

( YHO QH 9DQSRXFNH 3 LRIHWRU

/ XA 9DQ +RYH 3RIHWRU

* XIADXP H9HWP H ®IQ 3WRIHWRU
6DQGUOH : DUHIQH 5HVHDUFKHU

$® DQGWH : DUWRTXLHU 5HVHDUFKHU



2]e,aH "¢E kb> ",b ,*E

#k -k~ Y ko e, bi#t .D# —D, e, o
— , " H t 2

5(6($5&+ 6(0,1$56,1 $33/,(' (&2120,&6$1' 0$1$*(0(17

&( %6+ RUWDQ] HV WH VHUHV Rl 5HVHDUFK 6HP LQDUY LQ $SSAHG ( FRQRP LFV DQG
0 DQDIHP HQW56$(0  7KH IRARZ LQJ SDSHW Z HUH SUHVHQWMG LQ bbbbbb
bbbbbbbb

- DQXDU

EKUMIDQ % LQWNRY  3WRIMWRU  # $KXV 8 QLYHUAW
' DQHP DN KDV SUHVHQWMG

&RXSV DQG ( FRQRP LF &UMVHV

- DQXDU
AD YDQ YHHW 3WRIHWRU # 7IEXW 8 QLYHUAW
1 HHUDQGY KDV SUHVHOWG
&RDMMRQ VWHQIW 1 HYHU FRXQW\ RXU FKLENHQV EHRUH WH,
DUH KDVKHG
) HEUXDU
6XVDQQH 7! XEHU * XHWV5HVHDUFKHU # 8 Y$ 1 HWHUDQGV
KDV SUHVHQWG
: RPHQ $FDGHP IFV -QWMUHPARQDO ([ SHUHQFHV Rl 3RAA
~QH I HPAYHOHW LQ WKH ( XURSHDQ &RQM] W
0 DUFK

“HDQ / DFLRL BHQIRU / HPWUHU # 8 QLYHULW 3 DUV 6DFD\
) LDQFH KDV SUHVHQWAG

7KH &KXUFK DV $LEWMAU 7KH 7UDOVRWP DARQ Rl WH 5LIKWLOQ
-QM.Z DU) LDQFH



CHYLQ / HYLADLO  $WIMBOQW 3WRIHWRU # 0 LlOHV  3DUV
) LDQFH DQG %MQFKH 6HIUHWIQ 3LRIHWRU# 0 LQHV 3DUV

) LDQFH KDYH SUHVHQWMG

6XWILODE®! JRYHLODQFH D WHHRU Rl WH FUHDWYH HOWMLSUH
DQG LW P SOFDWRQV RQ P DQDIHP HQW @2

2 UDQH / DI XHQWA 6DP SLHWIR 3K' \AXGHQWE 8 QLYHUMW R
/\RQ ) UDQFH DQG # 8 QLYHUAW RI 4 XHEHF 4 XHEHF KDV

SUHVHOWG

&RQYHUME®! GRFDO FXUHQAHY DV D GHYHRSP HQW VRRO IRU
EXVIOHWHV " ) LQGIQIV ILRP  DQ SDQHOHFRQRP HALF DQDOMY RQ
| LHOFK FRP SDQIHV MRLQLQU D &RQYHIAE®! / RFDOSXULHOR

-HDQ 3DVWIFN 9 LAHOHXYH 3WRIHWRU # 8 QlYHWMW GHD
6Yl ] HWD WMX@XDQD 6Z WYHUDQG KDV SUHVHQWAG

7KHP RUH YRIFH WH ERWAU™

6DWNID &UXFNH 3 WRIHWRU # 8 * HQW YHAIXP  Z MK 0 DUH
6HUYDHV 3K' WXGHQWH 8 * HQWYHQJLXP  KDYH SLHVHOQWG

+RZ VR FRP P XQIFDW DERXW&65 VR IRWMU HP SR\ HH &65
HQIDIHP HQW $Q H SHUP HQMOWXG\

) LIDQFHVFR $ QJH@QL 3WRIHWRU # 8 QLYHUMW GL %R®RJIQD
ADO KDV SUHVHQWMG

7KH HARQRP LFVRI DUNRUWH



0 DUF 3DVHUQRW 3LRIHWRU # 8 QLYHUAW $SSQHG 6FLHQFH
) LHVHQIXV * HWP DQ\ KDV SUHVHQWG

- KHQ (LRWAMP  ODNHV /X[XU )DWKIRQ 9%DQGV )@
"QARGXAQ] WH &ROMXPWRI (LRWAMP  3WRYIGIQJ D ) LUMV

0 HDVXUHP HQWDQG 5DQN R / X[ XU ) DWKIRQ %4.DQGV 8\MQJ D
1HZ® ' HYHBRSHG %4.DQG ( LRWF -QGH

$HWR ' L/HR 3WRIHWRU# 6DSLHQ] D 8 QLYHUAW GL5RP D
DO KDV SUIHVHQWAG

$1HZ : D\ R (QWLQJ D* ®WR! : LOH LQ ABDADQ 6DQILRYHWH
$UD WH ' FMJIQ R /X[ XU : LOH +RVSLWDAW 0 [ 1QU ' LIMVBO

DQG 3K\ IFDQ( [ SHUHQFH

' DYLG . 7KRP VRQ 3WRIHWRU # 6DFLHG + HDUAS QLYHUAW
86 KDV SUHVHQWMG

YRQGV Rl : DU +RZ &LYIO: DU ) LQDQADO $JHQW 6REG WH
© RUB RQ WH 8 QIRQ

YHUQG +D\R  3WRIHWRU # 3KLISSV 8 QLYHUAWW 0 DLEXU
* HWP DQ\ KDV SIHVHQWG

7KH (1THAARI P P LJUDWRQ RQ WH * HUP DQ + RXMIQJ 0 DUNHW

" 8/% $
0 DOND * XLARW 3 WRIHAVRU # 8 QLYHUAW GH / 12JH Y%HALXP
KDV SIHVHQWAG

© KR 3DIG WH ) LHOFK 700 RQ 0 L@RQDUHY' (I1HAW RQ
7RS : DJH ( DUQHY DQG 7KHU( P S®R HWV/

' 8/ 9% $ LVWH UHVHDUK FHQWMUI RUDSS@HG HARQRP LFV DVWKH
696 (0 DQG WH 8 QLYHIAW / LELH GH %AX] HIBNV



&(50,6(0,1$56,1 0,&52),1$1 &(

&(50 L RWDQ] HV WH &(50 L 6HP LOQDW LQ 0 LFLRILQDQFH 7KH VHWIRQV EUQJ

VRIHWKHU UHVHDUFKHWY RQ VRSLFV HOMQJ VR HFRQRP IE GHYH®RSP HQW DQG

| LODQFLDOVHUYLEHY 7KH SWRYIGH 3K' WXGHQW Z MK RSSRUMXQMHY VR FRQI LRQW
WHWU YIHZV Z WK WRWH Rl WHFRIQI HG VFKR@W/ 7KH |RARZ LQJ SDSHU Z DV
SUHVHQWAG LQ

([DPLQQJ WH O9ARDGHJ -P SOFDWRQV Rl -QORYDWYH
0 LALRILQDQFH 3URGXFW DQG 6HIYLFHV $ 6\ \WWP DWF / LWALDVLH

SHYIHZ

0 DVDRRG 0 RDKLG +ULRWIP D 8 QLYHUIW -DSDQ
SWIHHOWG RQ : HGOQHVGD\ 6HSWAP EHU WK SP DW
5 8 QLYHUNW / LEWH GH %X[ HIV YHAJ LXP

%62: 1 %b* 6(0,1$56

7KH %RZ Q %DJ 6HP LODW RUDQ]HG RQ D P RQW® EDVV EUQIV VRIHWHU
&( %6+ VHOIRU DQG MQIRU UHVHDUFKHU/ DQG HQDE®N WHP VR GLVFXW WHLU
RQIRIQJ Z RWN LQ DQ LQIRWP DODQG IUHQG® DVP RVSKHWH 7KH VRSLFV SUHVHQWHG
1Q LOFOXGH

/ HOD . DOXNXVD 0 DKLOD 3K' FDQGLGDW # 6ROD\ YXWHY
6FKRRORI ( FRQRP LFV DQG 0 DQDIHP HQW 696 (0 8/ %
KDV SUHVHQWAG

&UFXMUDSSLRDAK Rl WH $1UFDQ DI UFXOXWDOVHARU

7KH 5HVHDUK 5HB QW DUH LQIRUP DOP HHAQIV NQRZ BIGJH DQG UHVHDURK
H FKDQIHV



0 DUQH 6SRU 3K FDQGIGDW # 6DWKD  8/% KDV
SUHVHOWMG

0 DQUHWIMRQV RI HIDIHP HOWE\ W WBI FRP P HUFLDOVSDRHV
HOUREDG LQ WH FLLFX@UHARQRP \ " 7KH FDVH Rl FLLFX@U W] WO

FRQVXP SWRQ LQ WH %4 XWHY &DSIMWC6 HILRQ

5DSKD- O 0 HOIL 9IMMQJ  SWHGRARWDO WIHVHDUFKHU # (16
3DUV6DFM\ ) WDQFH KDV SLHVHQWAG

“QMILDWRQ SROAHY DQG WHU HIHAW RQ @ERXU P DUNHW
RXVWRP HV DQG [P P LJLDQAIQI GRZ V
' IVFEXWDQW 3LHUH * XIADXP H 0 «RQ

5LFFDUGR / RVD 3K' FDQGLGDW # 6ROYD\ %4X\WHM 6FKRRORI
(FRQRP LFV DQG 0 DQDIHP HQW 6%6 (0 8/% KDV
SUHVHOWMG

&LUFX@UHAHSUHOHXUKLS 1Q WH EDWHY P DUNHW

1 DVDFKD . DKDQ 3K' FDQGLGDW # 6ROD\ %XWHY 6FKRRO
RI (FRQRP LFV DQG 0 DQDIHP HQW 6%6 (0 8/% KDV
SUHVHOWMG

7KH (1THPARI 3UHVHOWQD (FR ) UHQGO 3LRGXFW 6HSDUDWD RQ
&ROXP HJ 3HFASWRQ R *UHZDWKIQ $Q 2 QIH
([ SHUP HQWQ WH ) DVKLRQ -QGXVM



$UDQH 5H\QV 3K  FDQGIGDW # @ERWDWRUH /()0 -
G$P HQV KDV SUHVHOWG

P SLIRYHG WULVRUDO UMOHOFH WULRXJIK  FUHGIWGHYHIRSP HQW
DVWKH RUI DQL] DARQDOBIYHO 7KH FDVH Rl WH 6DUGH|
" WVFXWDQW . [P 2 RWHMUIOQFN

* IDGD 3HAFDU. 3K' FDQGIGDWA # -8/0 8 QLYHUIW DO
KDV SUHVHQWG

-P P DWLD@W DQG $UN DIV $ + DMRUFDOS SSURDFK
' LVFXWDQW $QOH 6RSKIH 5 DGHUP HFNHU

5LFFDUGR / RVD 3K' FDQGIGDWM # 6ROD\ YUXWHE 6 FKRRORI
(FRQRP IFV DQG 0 DQDIJHP HQW 6%6 (0 8/% KDV
SWHVHOWAG

6 VIINHKRMGHU HALR® HONLQ ALLFXMUWRBUNXSV

" IVEXWDQW  &RAOOH 6 HULHV

$\]D (WRSD * XIGD 3K' FDQGIGDW # 6ROD\ YXWHY
6FKRRORI ( FRQRP LFV DQG 0 DQDIHP HQW 696 (0 8/ %
KDV SUHVHQOWAG

7KH [LODOADO LOFHOWHY RI UMW VR ZRWN SRTAHV [RU

GIVDELOW LOQVXIDQFH UHALSIHOW DQG WHU [P SDFWRQ @ERU
VXSS® 7KHFDVH R WH %HIDQ $GDSWAG : RN SLRILDP

' LWVFXWDQW $QQD =D\ WHYD



)DZ | L%DQDR 3K' FDQGIGDW # 6ROD\ %XWHY 6FKRRORI
(FRQRP IFV DQG 0 DQDIHP HQW 6%5 (0 8/% KDV
SUHVHOWG

5HP IMBQFHY DQG 7D] DWRQ LQ WP HV Rl FUMV ' RHV SRQAFDO
LOWRELDN FRQGIMRQ WH HIHPARI UHP MWQRHV RQ GRP HVAF i
UHYHOXHV"

0$1$*(0(17&$)c<

Q 2 AREHU &( %6+ MXQFKHG WKH 0 DQDJHP HQW &Dl« D VHUHV Rl
WHP DUF LQIRWP DO P HHMQJV Z KIFK WDQVSRWH VR P DQDJHP HQW VRSLFV \KH
FRQFHSWRI VKH FDI«V SKI®R 7KH LGHD LV VR |RWMU D GHEDW LQ D 1UHQG® DQG
WHD[ HG FDI« DWP RVSKHWH DIRXQG VKH H[ SHUHQFH RI D SUDPWARQHU DQG VIKH
IQWIKWSLWRYIGHG E\ WH UHVHDUFK RI D P HP EHU Rl &( %6~ 7KH VRSLFV DWH
UHGIYDOWVR DQ\RQH Z MK DQ LOWAUHVWIQ EXVIQHW DQG RUIDQL DMRQV $Q\ RQOH
Z MK DQ LOWUHVIQ EXVIQHW DQG HFRQRP LFV LV LOYIVMG VR DWMQG 7KLY LQQRYDWYH
DPVIMIW LV VSRQVRUHG E\ VIKH YHUQKHLP ) RXQGDVIRQ

Q ZH RUDQ HG WUWHH P DODIHP HOWFDI«V WDWGHOYHG LOR SUHWMQJ
VRFLHVDOMXHV

7KH ILUMFDI« VIABIG / DFF2V ¢ @ YIGH SDWH WOSDU 1 SHAMERXWGH @ OXQHWH'

' RHV DFFHW VR WKH FIW FRP H W(RXJK VIKH QDURZ HQG Rl WKH GIQV'  Z WK
/ DXUD &KDXP RQW DQG 7HUHVD -JOMDV /RSH| IWRP * DIDQFH $6% Z KLFK
VSHADA HV LQ VIKH 1 LI KWDJ DIQWVI HQGHU YIRGIQFH VSDUNHG GLVFXWWIRQV RQ VRLBW
DFFHWLELOW DQG LW LP SFDMRQV LQ WKH FIW

7KH VHFRQG FDI« -QWGIHQFHV $UMILFLHEBNV $ PRMk YIPWPH ¢ P RIMk

FRP SQ@FHV FRP P H VRXW® P RQGH -HDQ 3DXO6DUAMH RX ' HHS )DNH'  $UAILFLDO
QMMIHQFHY + DD YIFWP V KD® DFFRP S@FHV @\H HYHU RQH HOH -HDQ 3DXO
6DUAMH RU' HHS )DNH'  H[ DP LOHG VKH LOWIFDVW LHDMRQVKLS EHVE HHQ DUM LFLDO
LOVHAQD) HQFH DQG VRFIHW 2 XUJXHWAZ DV / RXLV GH ' IHVEDFK DXWRURI / INHUVD
VHUYWKGH 3 RXUT XRL DFFHSVRQV QRXV GH QRXV VRXP HWAH DX QXP «UTXH " ) <3

( GIMRQV









































































































































































































































































































