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© KIBIP DQ SHRS®! Z RX@ DU XH \WDWDQ,

@EWDW )/ YDOH LV [P P HDVXUDE®! TXDQM LQJ
XVHULP SDPWFDQ KHS HYHY RQH EHWHU
XQEHYABIQG \WH YDOH R VHYIEHV DQG UHAVRXUFHV
WD \WFHQMY DFDGHP IE GEWDY SIRVIGHV

/ RRVHO P RGHBIG RQ\WH Z RINR! SHHU
LOAMMRQY \KH ( @KX YoXUNW IEWDY 1V SIGM)
D2/ [EWDY ,P SDFW DVKERDUE WDV [@HYH
UHIXOWD \R SXEOK NH P HUEV R GEWDY XVDIH
1Q SHYRQDQG RQILH DQG FRP P XQEDW KRZ
CEWDUDQ GUYHQ VHYIEHV DQG UHVRXUFHV DUH

IP SDRIY &&68 )V VWXGHQN IDFXE@V DQG \AMA|
& DB QRQXFFL 6 KDIRQ&DSS DQGO DUKD . LK\
KDYH EHHQZ RINQ) RQWLY SIBWQG QRZ Z 1@
ABWAKH SURFHW R JDWHUQ) [HHGEDAN IURP
@EWDY AR DQG FDP SXV DGP IQVADRY RQ \WH
SIGVSURWPW:  H Z DQWR \KDQN \WH HQMH GEUDY
\AAI IRUVKDUQ) DOKH GDB\WH. KDYH FRBIPMG
VR WDWIWADQ EH SDWR! \WH GDWKERDUG 7KH
20/6XWIMW LEUDY ,P SDFW DVKERDUS IV D WKH
WY ZICHWDP HIRW

7KLY IDOIRUH DP S®& \WHUH Z HH FBWVH \R
SDIHVHZ V Rl \WWH @EWDY | Z HEVWM DQG

JXIGH SDIHV DFLRW QHDU® XVHY XVQJ
QGO BIQEDUE Z HEVIW DCDOWFY 2 XUJDM
FRXQNHFRUEHG P RUH \WWDQ IQABGFHV R

SHRS®! Z DOLQ) \MURXI K \H TEWDY |V SXETF
HQADQFH DG Z KHQ P DQXDOFRXQV Z HH P DCH
B\ WY B ZH IRXQG WDWFBVH \R
SHRS®! Z HUH SUHVHONQ GEWDY  VSHALLIE SXETF
VSDFHV LH VMG DQG UHVHDURK VSDFHV QRW
IQFOAQ) FOWURRP V' FRQHUIHGFH URRP V
RIFH RUQRQ DY FHQMY IRU) DO

\R

[ NEWDY VHYEHV VXFK DV BHHHHCGRH  LOWKRRQ

DQG FROVXARMRQY DUH DOR EHI QAT VR UHMLD
R SUH SDQGHP IF GHIUHHV / IEWDUDQV DQG A

DQVZHUHG TXHVWLRQV DQG
VWXGHQWY WKLV IDOO 7KLV GD
RI WKH IDOO VHPHVWHU ZKH
TXHVWLRQV DQG LQVWUXFW
VWXGHQWY 7KH UHIHUHQFH
VHUYLFH 2%RRN D /LEUDULDQ 3
DQG WKHUHIRUH KDV QR FRF
SULRU WR WKDW WHUP +RZHYH!L
UHIHUHQFH DSSRLQWPHQWYV FRC
ZHUH D VSDUVH FRPSDUHG
FRQVXOWDWLRQV WKURXJK %RR
RI

:KLOH WKHVH GDWD DUH VKRZLQ
LV LPSRUWDQW WR XQGHUVWDQ
SURJUDP KDV EHHQ HYROYLQJ W
FRPSRQHQW DQ HYLGHQFH EDVHI
OLWHUDF\ DVVHVVPHQW SURJUD
PRGHV DQG UHVRXUFHV WKDW Z
PRUH VWXGHQWYV LQ WKH QHDU |
LQIRUPDWLRQ OLWHUDF\ RXWFR
ZLWKLQ WKH *HQHUDO (GXFDWLF
SURFHVV IRU WKH HQWLUH VFKR
LQVWUXFWLRQDO DQG UHIHUHQF
HYLGHQFH EDVHG SRUWUD\DO R
GHYHORSLQJ WKHLU OHYHOV RI
WKURXJK UHVHDUFK SURMHEWYV
FXUULFXOXP 7KHVH GDWD ZLOO
OLEUDU\pV ,QIRUPDWLRQ /LWHUI
5SHSRUWV RQ WKH OLEUDU\pV KR

7KLV LV MXVW D VDPSOLQJ RI Wi
EH DYDLODEOH WR \RX DW WKH |
'DVKERDUG $ IXOO VXLWH RI GD

DFDGHPLF \HDU LV DOUHDG
WKHUH 3OHDVH WDNH D SHHN D
KWWSYV OLEJXLGHY FEEVX HGX O
DQG OHW XV NQRZ ZKDW \RX WK
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6 HSWAP EHUVR WHVHDUFK 3 RQVK $ P HUFDQ SHURGLFDY DWH
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VSHFLDQ] LQJ LQ VIKH VRSLFV RI P LJ IDWRQ RU3 RQVK KHUVDJ H DQG L .
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WH . R FLXV] NR ) RXQGDMRQ LQ 1 <& 6KH FRQGXFWG UHVHDLFK
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WH ELRDGHU FRQW[ WRI ViKH 3RQVK : RU : DU,, GLDVSRUWD LQ VKH
8 6 6KHVDLG 27KH UFKQHVV RI DUFKLYDOFRGBHFURQV QRWRQQA
HQDE®IG P H VR FRGMFWYDOXDE®! DEXQGDQWDUFKLYDOP DWAUDOI RU
P\ 3K GLVWHUDMRQ EXWDO/R VR LHDFK RXWWR WKKH 3 RQVK
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6 XVSHQVH * RWLF 5 RP DQFH %UDQD GLVFXVVHG KHUZ UMQJ SWRFHVV DQG
KHUSDWK [ LRP | LLWGLDIWR SXEQFDVRQ $ VSLUQJ Z UMALY DQG RVKHU
VWGHQW |IDFXQW DQG WWII | LQ VIKH DXGLHQFH Z HUH FDSVIYDWHAG E\ %UDQD V
KRQHVWDQG Z LW UHFRXQW RI VKH Z UMAUV @I H DQG Z KDWLQVSLLHV KHU
& RQJ IDWMWRQV %UDQD
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FRADERUDWM Z W | DFX@V DQG SURYIGH LQIRWP DMRQ @MUDF\ LOWXFWRQ WILRXJI K FOWURRP  YIVIW DV Z HTGDV
VXSS®P HQECDW QFKURQRXV GDLQLQ) P DMUDY

: KDAD GLLIHHQFH D\ HDUP DNHV ,Q) D@ RYHUWLIV VHPMRQV RI ) <( & Z HH RITHHG DQG QEWDUDQV YIVIWMG
\Z HQNV RQH FOWHV R P HHAWAXGHQW SURYIGH DQ RYHUYLHZ Rl @ELDY UHVRXUFHV' | DFLOMVIWE DRWYH GDUQLQ)
DPYIMEV VXFK DV VFDYHQI HUKXQW DQG P RWH

7R VXSS®P HWFOW YIMW WH) IWM&HDU( [ SHUHQFH* XIGH RITHY SDWILOGHY WEVKHHW  DQG VKRUNXMVRUDY
Z MW DVWHWP HOWMDWDIH XVHG VR 2 105 FOWWRRP  LOVWKFWRQ DQG DWLI QHG E\ | DFXAV VR | DFLOEIMA VAMCHOW
CDWRIQ] 7KLY VHP HWMU WH J XIGH IRXQG DANKWBY  @QEJ XIGHV FFVX HGX [LlUWAWHDUZ DV YIHZ HG WP HV
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8 QGHUWH EWDQG RI 25 HVHDUFK RQWH 5 X CEWDUDQV RITHHG YDURXV DIWUORRQ 2 KQV: LH VKRUWWZ RUINVKRSV
RQWSIFV VXFK DV EDVIF IHVHDUFK VN  FUHDWQJ FMMRQV DQG =RWR D FIMMRQ P DQDI HUMRRO 1 HZ WLV \ HDU
GDWEDVH2 GDVKHV? SIRYIGHG TXIEFN RYHWIHZ V Rl SRSXQUOEWDY GDWEDVHV VXFK DV-6725 6FRSXV DQG

$% ,QRWP 7Z HQW RQH DWMQGHHV ELXVKHG XS RQ WHUWHVHDUFK VNI@Y  HWHULQ SHWRQ RURQIXH  DQG Z HH
HQMUHG IQR D GUDZ IQ) IRUVE R $ P D] RQ J UMFDUGV

$ ERXVKDO Rl WH VWMGHOW Z HH IHHUHG E\ IDFXQV © WH ERVWWHHUDY : KHQ DVNHG Z KDWIKMH IRXQG P RVW
KHGSI XCDERXVWKH Z RUNVKRS WH DMAQGHG RQH WMGHOMHVSRQGHG 2 KRQIQJ 1Q RQ JHMQI WBUMG DQG Z D\ V 1Q
Z KIFK IMFRX@ EH XVH XCQZ IMRXWGLRZ QUQJ 1Q GHVBLY Rl WIFK WP \2 & KHEN RXW

KWBV QEJXIGHV FFVX HGX 5 HVHDUFK2 Q7 KHB XQ IRULHFRWGHG Z RUNVKRSY  YIGHRV RQKRZ R HYDOXDWM VRXUFHV
DQG GDVPEDVH \M\RUDY

1HZ RWH/ IElDY Y%dRFKXWH

7KH SRSX@UDQG FRARUXOMI R ELRFKXUH J HDUHG VRZ DUGV DQ\ RQH QHZ VR QEWDY  VHUYLEHV KDV
EHHQ UHSUQMG P XGAS®IWP HV 8 VHG LQ WK HDUH SHUHQFH FRXWHV QHZ VWXGHQWIRXWY DQG
RUHQEMRQV DQG DV D IHVRXUFH KDQGRXVDWINMH $ FFHW 6 HUYLFHV DQG 5 HHUHQFH GHVIV WH
EURFKXUH SWRYLGHV WH DQVZ HY VR WH P RAWUHT XHQW® DVINHG TXHWMRQY WH CELDY UHFHLYHV

1HZ DQG 7 UDQVIHUG \WGHOW
2 UHOMWMMRQV 3 UIRVSH-WYH
6 \MGHOWR SHQ + RXVHV
o I UIHOQHZ HG HOHWI\ DQGH SHRVMMRQ WH

OQXP EHURI QHZ VWYXGHOARUHQMMMRQV  LOFXXGQ]

RQH DQGVZ R GD\ HYHQW DV Z H@DV SIRVSHAWH

VYGHONRSHQ KRXVHV VXU HG RYHUWH VXP P HU

DQG ID@7KH/ LEWDY Z DV IHSIHVHOMG DAHBIYHQ
Rl W(HVH HYHQW WR@QJ RXW\D QHZ &RRN IRU

WHQEWY ERRW DQGIXQJLYHDZD V \WHW ULHDW

W Z HGRP HQHZ VWXGHQW LQ SHYWRQ RQFH DI DIQ
Z IMWRXWP DV\V  DQG SWRYIGH LlQIRUWP DARQ 6D
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$OQWROXFFL & $ %HQHGXFH )
2 FVREHU 7KH IRW RWMQ VRP E RI
0 RQVLIQRU$ QWKRQ\ %RYH ,Q5
& DEWHWD 6 DNGHU & KDLU 0 DVMUDO
& XAXWH RI VKH ,VibAQADQ ' LDVSRWD >3 DQHO
SWHVHOQWMMRQ@ 7KH W $ QOXDO,$6 %

,NVDADQ $ P HUFDQ 6 VXKGLHV $ VVRFLDVRQ
'U &DUO $QWRQXFFL DQG 'U )HOLF&RQYIHQFH 3IIWVEXWK 3%

DW WKH ,$6% &RQIHUHQFH LQ 3LWWVEXUJK 3%

&MSS 6 - XQ $ GDSVIYH VWD LHV | RUVXFFHVVI XO
QEWDUDQVKLS LQDQ $, GUYHQ ZRUTB ,' ($ ,QVVXWA RQ $ UM LFLDO
,QWAQDI HQFH KWBV  LGHD LQIRVFL X\W HGX DGDSWIYH

VWDVAJ LHV VXFEHVVIXOQELDUDQVKILS LQ DL GUYHQ Z RUTS

&MSS 6 2 FVREHU 3RGFDVW  RQQ@QH SKRVRJ LDSK\
3 KRVRJ LDSKLF LOYHQVRU GDVIDEDVH Z HEVLM LQWAJ LDWRQ > RRJ O
VAGHV@ , QWALQHW LELDUDQ &RQIHUHQFH 0 RQWALH\ & D@ RUQLD

KWBYV GRFV JRRIMH FRP SIHVHOVMRQ G [/ F +&)4 @
A4V YK7I2GR2 EWXI) (B W 71; E D-T$ HGIW XVS VKDUQJ]

+DQVHQ - $V <RX / INH ,W %XLABLQJ ([ HFXWRQJ DQG
$ VWHWLQJ DQ $ GDSVDE® / LELDU. ,QVWUXFWRQ 3 LRJWDP IRU) LLVW
<HDU( [ SHUHQFH &RXUWHV &RP P XQLFDURQV LQ ,QIRLP DURQ
/ LVKALDF\ :
KW8V _ SG[ VFKRM®UQEWDU. SG[ HGX FRP P LQIRAWYRO LWV

+DQVHQ - $XIXVW 5 HVHDUFK SDVWKILQGHW >0 6 SRZ HUSRLQW
SUHVHOVDMRQ@ & RQQHFVIFXW,QIR / W6 KRZ Q 7H@D 0 LGGBMVRZ Q &7
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0 DWNH % 2$ KLGGHQ WFH RI P RQVWRXV EHLQJ V3 5 LFKDUG
W KW WHYLVIRQ Rl + 3/ RYHFWIW HFRORJ LFDOKRURU
$ P HUFDQD 7KH - RXUQDORI $ P HUFDQ 3 RSXMU & XAXLH VR
3 LHVHQW KW8Y DP HUFDQSRSXMUFXMXIH FRP  NRXUWQDO
DUAF®V VSUQJI B P DWNH KW

0 D\ QDUG - 0 DWNH % 1 RYHP EHU 7 KH 9 HWILDQV + LVWRU
3 LRNHFWDWE HQWDOS& RQQHFVIF XW6 VIDVA 8 QLYHWILW >3 LH LHFRUGHG
SUHVHQVDMRQ@ 7 KH $ VVRFLDWRQ IRUVKH 6 WXG\ Rl & RQQHFVIFXW
+IVWRU $6&+ &RQIHWHQFH 9 LUXDO
KWBV P HGLDVSDFH FFVX HGX P HGLD 9 +3 3 LHVHOVDWMRQ
$6&+ &RQIHWHQFH B S V RX

5 XKV 7 6@JID 0 HAWYLHU 6 1RY ,V IMWMIXH" ( YDOXDWRQJ
P LVLQIRWP DMRQ > RWVKRS SUHVHQVDMRQ@ 6 SHDNHW/ ) RU/ UH
6 HUHV &HQWDO& RQOQHFWFXW6 VDV 8 QLYHWILW 1 HZ %UMDLQ
& RQOQHFWFXW

9LFNIH\ 5 & 2 FVREHU
' HWALP LQDOW RI 3 RQVK LGHOWW $
FRP SDWDVWYH VWXG\ RI 3RQVK LP P LJ LDQW
VR VKH 8 QLG 6 VDMV DQG 1 HZ =HDM®QG
,Q3 6HNRZVNL ) : ROI &KDLWV
) LRP 3RMQG LOWR 7KH : RUB & X@XLDO
( QFRXQWALY EHVE HHQ 0 LJ LDQW
5 HIXJ HHV DQG / RFDO3 RSX@MWRQV >3 DQHO
SUHVHOVDMRQ@7 KH VKK , QWALRDVMRQDO
&RQJUHVV RI 3RAVK + LVWRU

5HQDWD 9LFNUH\ DW WKH 7KH WK ,Q

- DJ LH@RQLDQ 8 QLYHWILW . WDNRZ Rl 3ROLVK +LVWRU\ LQ .UDNRZ
3RMOQG KWBY FRSK SOHQ KRP H
9LFNUIH\ 5 & 1 RYHP EHU & ROOHFVIFXW3 RV DQG : RUGs : DU,

>3 LHVHQVDVMIRQ@ 7 KH $ VVRFLDVWRQ IRUVKH 6 WXG\ Rl & RQQHFWFXW
+IVWRU  $6&+ &RQIHUHQFH 9 LULXDO
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