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$ KbOl \HDUO\ QHZVOHWWHU RI '"HSW RI OHFKDWURQLFV O0DQLSD
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7KH QHZ \ HDU EUQIV 1Q LHQHZ HG HQHU\  QHZ LGHDV DQG D
GU I HHQWBIYHORI H FLVAP HQW, Z LK VR GRHV VIKHVH XSFRP LQJ
VHP HAWY EH IRU DRI XV , KHDUAD KRSH VKDW\ RX D@D
FROAQXH Z LK ViKH VDP H YLIRXU DQG YD®RXU DV ViKH SUHYLRXV
\ HDUDQG P DNH WHP HQGRXV SLRIUHW ERVK DWLQGLYLGXDODQG
GHSDU/P HQABIYHO, DAR Z MK VIKH QHZ ® NRLOHG | DFX@V DAVKH
YHU EHWADQG Z MK D SURGXFVIYH\ HDU

: LWKLQJ DEDKDSS\ DQG SLRVSHIRXVQHZ \ HDU

0 DRQ

9 Ilﬁ-RQ ( FWVECVG UWMFGPW RTOHAUUKOQPCNY WQ HCEG UQEKGVCN
EJCNGPI QU D[ RTOXKKI C JCCNI[ NeCTPKPI

GPXKIQPO GPV | TQWPFGF YGW ¥ VG RTPEKRRNGU QH
( ZEGNIGPEG KP 0 GEJ CVTQPKEU ( FWECUQP 0 GEJ CVIQPKEU ( Pl KPGGTKPI TGUGCTEJ ETGCWKK[ CPF
\JTQN J 5GUGCTE] ,PPQXCMQP CPF \VGCO Y QTM
7 GCOY QTM
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$ WVKH HQG Rl VIKH FRXUMH VIKH WXGHQWZ LGDEH

DEQH VR

« $SSO VKHNQRZ BIGIH R VHQVRU/ DRVKDVRUY
FROWRY P HFKDQLFDO GHMJQ DQG P RGHWQ
VRIVEZ DLH VRRY VR LOWAILDWA D i\ WHP  |RU
SHU RWP LQJ VSHFL LHG VIV\V

e $UMFX@W GHMIQ P RGH@MQ DQDOWV DQG
WAL R 0 HFKDWRQLFV SLRGXFW A WP V/
DQG  FRQAUR@Y  XMQJ  DSSLRSUDVA
VHFKQR@RJ\ DQG \VRIVE DUH VRRY
, QWU DFH GHYLFHV DQG HBP HQW/ VR D FHQWDO
i WP KDYLQJ VKH FDSDELOW RI UHDOWP H
GDVD VKDUQJ WRWDIH WHWIHYDO DQDO WV
GHFIMRQ P DNIQJ Z VK JGREDO FRQQHAVIYLW

| HDVKLHV | RUYIMEELOW DQG LQWAUYHOURQ

*5%' 8$7( $775,%87(6

¢ (QLHHUQI . QRZ BGIGIH

. 3WREGP $QDOWYV

e ' HMJQ ' HYH®RSP HQARI 6RONVIRQV

. &RQGXPWQYHWW DARQVRI FRP SO
SUREGP V

« 0 RGHW7RRCB \DIH

«  7KH( QILOHHUDQG 6RFLHW

+  ( QYLLRQP HQADQG 6 XWIDLQDELOW

o (VKLFV

« ,QGLYLGXDODQG7HDP : RW

« &RP P XQIFDARQ

« 3WRWPN0 DQDIHP HOWDQG ) LODQFH

« /UH QRQJ / HDUQLQ
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7KHO HFKDWRQLFV JUDGXDVIAV

3(2  $WH H SHAIG VR DSS® DQDO VIFDOVNLAY DQG
P RGH®Q P HKRGR®RIIHV VR WHFRIQJH DQDO]H
A QVIKHWL] H DQG LP S®P HQARSHUDRQDOVROMRQV VR
HQILOHHUQ] SWREGPV SWRGXFW GHWMIQ DQG
GHYHRSP HQWDQG P DQXI DRVWUQJ

3(2 : L@ EH DE® VR ZRW LQ QDMRQDO DQG

LOVAUODMRQDO FRP SDQIHV DV HQILQHHW Z KR FDQ
FRQWLEXVIA VR UHVHDUFK DQG GHYHE&RSP HQWDQG VROYH

VWFKQLFDO SLREGPV E\ VDNIQJ DQ LOMDMWYH VR
GHYHARS DQG H| HFXVH SURMIFW DQG FRAIDERUDWA Z LVK
RVIKHUY LQ D VHDP

3(2 6KD® EH FDSDE®! Rl SXUXLQ KLIKHU
HGXFDMRQ LQ JGREDA WHSXWAG XQLYHUMHV E\

FRQGXPQ RUJILQDOUHVHDLFK LQ UHIVIG GIVFLSQQHV
RU LQWALGLVFLS@QDU. VIRSLFV XGNP DW® FRQULEXVJ

VR VKH VFLHQW LF FRP P XQW Z VK QRYHO UHVHDLFK
ILQGLQIV

3(2  $WH HQVIMRQHG VR EHFRPH VHFKQR®RI\

GIDGHW E\ WDUAQU FRP SDQIHV EDVHG RQ VRFLHVIDO
GHP DQGV DQG QDMRQDOQHHGV

3(2  6KD® GHYH®RS |Gf LELAW VR XQ@BDUQ DQG
WHODW E\ EHQI LQ SXUXIW Rl WHHDUFK DQG
GHYHRSP HQW HYROYLQJ VFKQRARILHV DQG FKDQILQU

WVRFIHDO QHHGY VKXV NHHSLQY  VIKHP VHOYHV
SLRIHWLRQDA LHBYDQW

' HSDUR HOWB7 $ * / $1 &(

o, QFHSVIRQ
0 2 8VZ VK, QGXW DQG$ FDGHP LD
6VIVARI $ UV DEV
6VKGHQAGVIDUXSY
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e %7HFK 0 HFKDWRQFV ( QILQHHUQU

« 0 7HK ,QGXWUIDO $XVRPDMRQ  DQG
5 RERVIFV

$&&5(' ,7$7,21

7KH 1 DURQDO ¥RDUG Rl $ FFUHGVIDMIRQ KDV
DFFLHAWAG WKH % 7HFK LQ 0 HFKDWRQFV
SWRIWDP IRUDSHURGRI \ HDW

" HSDURP HOMRI 0 HFKDWRQLFY DR DSS@HG IRU
VKKH , QMMXVIRQ RI (| QI LOHHUQJ DQG 7 HFKQRMRI\
(7 $FFIHGVIMRQ 8. [RU W %7HFK DQG
0 7HFK FRXUHV




8* 3WRIWDP 2 XWWRP RV

7KH32 VDUHH HP S@U/RI VIKH DVUEXVAVH SHAWG RI D JUDGXDVA R DQ DFFUHGLVIAG SLRILDP V

32 $SSO VKH NORZ GIGJH Rl P DWHP DWFV VFLHOFH HQILQHHUQI | XQGDP HQDY DQG DQ HQILOHHUQU
VSHFLD@ DMRQ VR VKH VROVIRQRI FRP S®  HQILOHHUQJ SLREGP V

32 ,GHOM\ IRWP XOWA UHVHDLFK QVWUIDVWUH DQG DQDO]H FRP SG{ HQLQHHUQ) SWREGP V UHDFKLQJ
VXEWDOUDVWAG FRQFO(MRQV XMQJ | LUV SUQFLSGN Rl P DVKHP DAFV  QDVKUDO VFLHQFHY  DQG HQI LOHHULQJ
VFLHQFHV

32 ' HVJQVROMRQV IRUFRP SBf HQILOHHUQI SLREGP V DQG GHMIQ i WP  FRP SRQHQW RU SLRFHWHV
VIKDWP HHWMKH VSHFL LHG QHHGV Z LVIK DSSLRSUDVIH FROVGHUDARQ | RUVIKH SXEQF KHDOK DQG VDIHW  DQG VKH
FX@XUDO VRFLHVIDO DQG HQYLLRQP HQVDOFRQULGHLDARQV

32 8\H UHVHDUFK EDVHG NQRZ BGIH DQG UHVHDUFK P VKRGV LOFOXGLQI GHVLIQ RI H SHUP HQW DQDO WLV
DQG LOWAUBUVIMRQ RI GDVID DQG M QUIKHVLY Rl VIKH LI RUP DARQ VR SLRYLGH YDAG FRQFOMRQV

32 &UHDM VHOFWDQG DSSO DSSURSUDVIA VHFKQLTXHY UHVRXUFHV DQG P RGHUQ HQILOHHUQJ) DQG,7 VRRY
LOFOXGLQJ SUHGLPIRQ DQG P RGHAXQJ VR FRP SO HQILQHHUQ) DRVYIMIHV Z VK DQ XQGHUMDQGLQ) RI VIKH
QP LYDMRQV

32  $SSO LHDVRQLQJ LQIRWP HGE\ VKH FRQWH VWDONQRZ BIGJ H VIR DWHW VRFLHVIDO KHDOK VDI HW (1) DO DQG
FXOXUDOLWXHY DQG VIKH FROVHT XHOWUHVSRQVLELOVIHY UHBYDQUWR VIKH SLRI FVMRQDOHQI LOHHUQ) SUDPVIFH

32 8 QGHUMDQG VIKH LP SDFWRI VKH SLRIHVWMRQDOHQILOHHUQI VROMRQV LQ VRFLHVIDODQG HQYLLRQP HQVIDO
FROW[ W DQG GHP RQWUDVIA VIKH NQRZ BIGIH R DQG QHHG | RUVXWIDLQDE®! GHYHARSP HQW

32  $SSO HVKLFDOSUQFLS®N DQG FRP P WR SLRI HFVLRQDOHVKLFY DQG UHVSRQVELOMHY DQG QRLP VR VIKH
HQILOHHUQJ SUDPVIFH

32 ) XOPIRQ HIIHAYHO DV DQ LQGLYLGXDO DQG DV D P HP EHU RU GDGHU LQ GLYHUH WDPV DQG LQ
P XOLGLVFLS@ODU VHWIKQIV

32  &RP P XQIFDW HI | HAIYHO® RQ FRP SGf HQILOHHUQI DPVIYIVIHV Z VK VIKH HQUILOHHUQU FRP P XQIW DQG
Z WK VRFIHWW DW@UH VXFK DV EHLQJ DE®! VR FRP SUHKHQG DQG Z UV HIIHPYH UHSRUN DQG GHMIQ

GRFXP HQEMIRQ P DNH HI | HAVIZYH SUHVHQUMRQV DQG J LYH DQG UHFHLYH FODULQWUXFRQV

32 ' HP RQWUDV NQRZ BIGIH DQG XQGHUAMDQGLQ) Rl VIKH HQILOHHUQI DQG P DQDIHP HQWSUQFLSGNV DQG
DSSO® VKHWH VR RQH/ RZQ ZRW DV D P HP EHU DQG ®DGHU LQ D WDP VR P DQDUH SLRMIFW DQG LQ
P XQUGLVFLS@QDU. HQYLLRQP HQW/

32  5HFRIQ]H VKH QHHG | RU DQG KDYH VIKH SUHSDUDVIRQ DQG DELAW VIR HQU DI H LQ LQGHSHQGHQADQG @ H
®RQI GDUALQI LQVKH ELRDGHVWFRQW WRI VFKQRARI LFDOFKDQIH

3* 3WRILWDP 2 XWWRP HV

7KH32 VDUHH HP SOU/RI VIKH DAVULEXVAVH SHAWG RI D SRWJ LDGXDVW Rl DQ DFFUHGLVG SLRJLDP V

« 32 $QDELAW VR LQGHSHQGHQV® FDU) RXWUHVHDUFK  LOQYHWII DRQ DQG GHYHMRSP HOQWZ RWN VR VROYH
SUDPWFDOSLREGHP V

« 32  $QDELOW VR Z UV DQG SUHVHOWD VXEWDQUDOMFKQLFDOUHSRUNGRFXP HQW

« 32 B6VXGHQW \KRXGE EH DE®! VR GHP RQWUDVA D GHIJUWHH RI P DWHWU RYHU ViKH DUHD DV SHU ViKH
VSHFLD@ DARQ Rl VKH SLRIWDP  7KH P DWIHU VKRX@S EH DWD GIYHOKLI KHU VIKDQ VIKH LHT XLLHP HQW/ LQ VIKH
DSSURSUDW EDFKHRUSLRI LDP

« 32 $EG®I VR DSSO VKH NQRZ ®IGIH Rl HBIFWRQLF FLLFXIW P HFKDQLFDOM WIHP V' FRQWROHQI LOHHUQJ
GUYHV VHQVRW FRP SXWWU YIMRQ DUM LFLDO LQWAGRIHQFH FRP SXVIMRQDO VHFKQLTXHV  HQILOHHUQ)
SUDFVIFH VR DQDO VH DQG GHWLI Q VIKH VROVIRQV | RUDXVRP DIRQ LRERVIF DQG RVKHUDSSQFDVIRQV

« 32 S$EGIVRP RGHODQDOWH GHMIQ YDOGDWA GHYHMRS VIKH DXVRP DURQ LRERVIF DQG RVKHUDSSQFDVIRQV
XVQJ P RGHUQ VRRY




" HSDU/R HQWS PYLVAHV

' HSDU/P HQW) DP LADU] DMRQ 3WRIWDP WV ,,, UG 6HP AU/ DQG
0 7HFK 3LRIWDP V $ XIXW 6HSWHP EHU

) RUVIKH DGP MG %7HFK DQG 0 7HFK WXGHQW Rl VKH ' HSDUR HQWRI 0 HFKDWRQIFV DQ RUHQVIMRQ
SWRIWDP Z DVRUWDQ] HG DV GRQH HYHU. \ HDUMGQFH VIKH GHSDU/P HQW LOFHSVIRQ 7 KH GD\ WIUMG Z LViK DQ
LOWADPVYH SUHVHQUVMRQ RQ VKH GHSDUR HQW RYHUYLHZ  DQG VIKH QXP HLRXV RSSRUXQUAHV RI THUHG 7KH
KHDG RI WH ' HSDUPHQW' U ' 9 . DP D KH@ D VMMMRQ IRU IDP LODU] LQJ WXBNV DQG UHIX@MRQV
DWHWP HQAMADVAT LHV DQG UHVHDUFK DRPVIYIMHV R VIKH GHSDURP HQW 7 KH LOWMUDPRQ Z DV I RARZ HG E\ VKH
GHSDU/P HQAI DFX@V LOARGXPVRQ UHVHDUFK DRVYIHV DQG % 7 HFK

,QGXWU 7DNRQ$, HQDEDIG
&RP SXVWU 9 IMRQ ,P DJH

SIRFHWM.QJ
VML RYHP EHU

" HSW Rl 0 HFKDWRQFV RUIDQY HG D VWRQ RQ
$, HDEGIG FRP SXVWU YIMRQ P DIH SLIRFHWLQJ

DQG W DSSQFDVMRQV LQ LOGXWULHY 7 KH VSHDNHULY
$ VKXVRVK$ JDLZ DO0 ' DQG SDUARI VIKH FRUH VK
WDP DAWWARFXEH HP SKDV] HG VIKH UHTXLLHP HOWRI
EUGILQ) WH JDS EHWZHHQ DFDGHPID DQG
IQGXWM  6WGHOW ZHH PRWDMG R
XQGHUWIDQG VIKH VHFKQRARI LHV VIKH\ ®DUQ DV D SDUN
Rl DFDGHP LFV DW VKH FRQFHSWDO ®IYHO DQG
HOFRXUDUHG VR DSS® WRW IRU SWRGXFW
GHYH®RSP HQW

* XHWWIDQN

2QWH VKRl 2 AVREHU

0 U $WXQ -RWKXD
&KHUDQ WH ) RXQGHU
DQG &( 2 Rl 5LVH %RQFV
GHQYHUHG D VD! VR VIKH 9
DQG  9,, VHP HWIHW/
WXGHQW Rl ViKH

0 HFKDWRQLFV

GHSDUR HQW RQ
&5 | | RUGDE®H DQG
$ FFHWWLE®H YARQLFV
6RONQI EL] SLREGP V LQ
D FROWUDLOHG
HQYLLRQP HQV&

7KH FRP SDQ. GHMJIQV DQG
P DQXIDAXUH  SLIRWKHWIE
GUV SIRWKHWF KDQGV DQG

DAR  VSLH  DQG
RUMRWFV

KHDG



" HSDU/R HQWS PYLVAHV

0 HP RUDQGXP Rl 8 QGHUWIDQGLY ([SHONV7DIN E\ 3WRI $QP HWK
ZIWK -DQ X 7HFKQR®RILHV 3YW/ VB & KDVALWNAH
0 XP EDL

3R $QPHWK  &KDMAMH  3LRIHWRU
' HSDUP HQW R 0 HFKDWRQIFV LONHG 028 Z WK ' HSDUP HQW Rl 0 HFKDQIFDO  ( QILOHHUQ]
-DQ\ X 7HFKQRARILHV 3YW VB Z KIFK LVDP DWHUIQVKH g |\wiyDLDL D 1 DRGDO, QWKW RI 7 HEKQRARI\
IlHBE R WRERVIFV 7KLV XQGHUWDQGLQI DPV WR 91,7 1DISXURQYMMWAGO ,7 RQ WA2 FW
HWDEQWK D & HQWH RI ( [ FHAHQFH RQ VIKH FDP SXV |RU DOG JDYH DQ H SHUN VDN RQ &8&UMFDO
5 HVHDUFK " HYH®RSP HQV 7KLY Z RXG @DUHO ( QILOHHUQY ) DIOXUH LO VKH / DWVEHOWU. & 7KH
EHQH LWD@VKH | DFXQV DQG WKGHQW VR XQGHUMDQG iy 7 D LOIRWP DVYH DOG LOWLIXHG WXGHOW
DQG Z RN 1Q VIKH FXULHQW QGXVWWIDOFK D@HQI HV DFLRW WH VHP HWHY/  7KH VHWRQ ZDV

RWDQ] HGE\ ' U $ QONXU-DL\VZ DO

*5283"' ,6&866,21 75%,1,1+*

7KH ' HSDUP HOWRI 0 HFKDWRQFV ( QILQHHUQ]
RUDQ] HG DQ LQMDAAYH WDIQQI VHWRQ IRU
LOFRP LQJ VK \ HDUWXGHQW RQ ISV DQG WLFNV VR
H FHO GXUQJ * LRXS ' LVFXWIRQV *'  SKDWHV
GXUQJ VIKH XSFRP LQJ FDP SXV S@FHP HQW/ LQ 0 9
6HP LQDU + D@ 7KH VHMWMRQV Z HUH FRQGXFVHG E\
3Rl $SDUDYUKDW7$30 , $ @LQ DM VKH VHWRQV
SLWRYHG YHU |WXIWIXO VR DAD VKH WXGHQW Z KR
HOWKXMDWIFD@  SDUAFLSDWAG 1Q WKH VHWIRQ
JIYLQ) VKHP D RWRI LOWIKW LR ViKH HQWLH
SWIRFHW DQG PDNIQJ VKHP DZDWH Rl VKHU
VWHQIVIKV DQG VKRUFRP LQIV VR VKH\ P D\ EHWHU
SUHSDUH | RUVKH FDP SXV S@FHP HOW' 7 KH VHMMRQ
Z DVRUDQ HGE\ 0 U' $3 3DEKDNDU



' HSDU/R HQWS PYLVIHV

, OWALODVIRQDO &RQIHUHQFH RQ 5RERVEV &RQWRO $ XVRP DURQ DQG

$ UM LFLDO, Q@I HOFH 583 $,

2 WDQJHG E\ ' HSDU® HQW Rl 0 HFKDWRQFV
0 DQISDO ,QMMXW Rl 7HFKQR®RJ\ 0 DQLSDO
$FDGHP\ Rl + LJKHU( GXFDMRQ 0 $+( 0 DQLSDO
,QGD lQ FRADERWDRQ Z WK ' HSDUP HOW Rl
0 HFKDQLFDO ( QILQHHUQJ 1 DIRQDO , QWIWXWA R
7HFKQRARJ\ . DUQDVDND 6XLDVKNDO, QGLD

6321625&6"' (7%$,/6

J12: /(' *( 38%,87<3%571(5

., QUHUODVRQDO 6RFIHW Rl $XVRP DURQ 6%
%DQIDIRWH 6HPIRQ 6VKGHOW&KDSWU 0 ,7
0 DQISDO, QGID

., QWODVRQDO 6RFIHW R $ XVRP DURQ 6%
$ XVRP DVIFV & RONRY DQG 5 RERWRV' LYIMRQ

. OMUODIRODO 6RFIHW RI $ XVRP DARQ ,6$
( GXFDIRQ DQG 5 HVHDLFK ' LYIVIRQ

o + DUYHWHUD/' HW ,QGD

7KH GHOUDWAV Z HUH ILRP  FRXQWLHV VXFK DV VIiKH
SQWG $WDE (PLDMV VKH 8SQWHAG 6VIVAV
6Z HGHQ &DQDGD %RWZ DQD DQG P DQ\ RVKHW/ $
VRO RI P DQXVFUSW Z HIH WHFHLYHG DQG
WHYLHZ HG DQG ~ DUAFGNV Z HUH DFFHSVG EDVHG
RQ WHYLHZV 1Q @H Z VK VKH UHTXLLHP HQW Rl
6SUQIHU $ VRO RI UHVHDUFKHWY ~ VIKH

LOGXWULDO! LDVAUQLW  DQG DFDGHP LD SDUMFLSDVIAG
VR VKH GHOEHDWA H FKDQIH Rl SWREGP V DQG

LGHDV RQ VKH OVAWWWWUHQGY LQ 5 RERVIFV & RQOWRO
$ XVIRP DIRQ DQG$,

$UHDV Rl &RQIHUHOFH WDQIHG IWRP 5 RERVIFV
JQH@MIHQN  6\WHPV  $GYDQFHG  &RQWRO
7HFKQITXHV ,R7 &\ EHU6HFXUW 0 DFKLQH 9 IMRQ

,PDIH 3WRFHWMQJ BHQWRW/  9%RP HGLFDO
B\WHPV  $UMLFIDO , QVIAGRIHQFH W
$ SSOFDIRQVDQG' LILVDAD DOXI DRVXUQJ

2 WDQ] LQJ 6HFUAVIDU

« ' U$QNXU-DIVZ DOO ,7 0 DQISDO, QGD

e ' US$WXQ. XP DUBKHWIODU 1,7. 6XUDNDO
« 'U. $EKIPDQ X. 3DWR 0,7 0 DQISDO

« ' USPHWK. XPDUBDKX 0,7 0 DQISDO

7KH FRQHWHQFH ZDV LODXIXUDWMG RQ WK
1 RYHP EHU DWELUO 9 LWHWYDLD\ D 6HP LQDU
+DARI 0,7 &DP SXV DQG VKH FKLHI JXHVM RUVKH
LODXIXWDOIXQPIRQ ZDV' U * B6DVKHHWK 5HGG\
6FLHQMULF $GYIVHU VR 5DNVKD O DQWL DW VKH
0 LMW RI ' HHQFH * RMRI ,QGID 7KH SDWRQRI
ViKH FRQIHIHQFH &GU' U $QUIO5DQD ' LLHAVRU 0,7
0 DQLSDOSUHVLGHG RYHUVKH LODXJ XUDOWHWLRQ DQG
PRAYDMG WH SDUAFISDOW VKIRXJK KLV
LOVSULDARQDOVDAN 3Rl 6 0 . XQOWDUQL ' HDQ
5 & 1,7. 6XUDMKNDO 'U ' 9 . DPDWK
3 WRIHWRUDQG + HDG ' HSWRI 0 HFKDWRQLFV 0 ,7
0 DQISDODQG ' U 5DYINLLDQ . DGRQ 3 RIHWRU
+HDG 0 HFKDQIFDO( QILQHHUQI 1,7. 6XUDVKNDO
HP SKDV] HG VKH QHHG |RU VXFK FRQIHUHQFHV VR
XSJWDGH VKH NQRZ ®IGIH Rl 0 HFKDWRQFV 1Q
HP HUILQJ DUHDV



) DFXQV & RUQHU

&RP SGMRQRI 3K RWN

&RQVXADOR :
' U ,\WKZ DU %LDGL KDV EHHQ DZ DUGHG
3K' DIVIHUVXFFHWI XGD FRP SGMI KLV
GRFVRLWDOH SHUP HQ/DOZ RN LQ 1 DQR
0 DFKIQ DW ,,7 &KHQQDL : H
FRQJUDW@W KLP RQ VKLY DFKLHYHP HQW

6VDUXS 0 DQLSDOL RYD 7 HFKQRARJ LHV DW
0$+( *R %RIOFXED/RU

"U 9N\ %DEX DQG KLV WMDP KDYH
WFFHWMX@® WHIMHHG WH  FRP SDQ
691 129% 7(&+ DU KDYLQI EHHQ
VHOFWG IRU' 67 1," +, 35$<$6 *5$17
RI 5XSHHV  / DNKV

7KHFRP SDQ\ Z LaEH KRWIG DW0 DQLSDO* RYWRI . DUQDVIDND
%R , QFXEDVIRUXQGHUVKH ) $ &8/ 7< 67$578 3 LQMIDVIYH E\
0 $+( 7KH Z LOEHWBDUAQ VIKH Z RUIN VRRQ | RUSLRVRW SLQJ
XMQI RXU ,QMMXW  &HQWDO IDFLOMHV DQG DW %R
, OFXEDVRU

e 1(: -2,

' U 1UDM' HZDQIDQ FRP SGMAG KLV
3K' DWL,7 5DISXU + HZ RNV LQ VKH
IHBE R 3RZHU (GFPWRQFV DQG
(GIPWIF 9HKLIFGN : H DWH KRSHIXO
VKDW KH SXUXHV KLV UAVHDUFK  KHUH
DQG SLRGXFH LHP DUNDE®1 Z RUN

' U 5DP\D 0 RRUK\ VDNHV D GHHS
IOMHW 1Q WKH ' HWMJQ DQG
GHYHARSP HQWRI LRERVIF VROWVIRQV | RU
GMDELOMHY DQG (G7HFK  6KH
FRP SOMAG KHU 3K' [WRP 6DWD
8 QYHMW DQG DIPV VR KHS 0,7
WXGHOW FRQGXFW UHVHDLFK Z VMK D
VRFLDO/RXFK

+HD®RQJ Z WK ' U 5 DIKXYLWY3 DL/3 IRMWRUG HFKDQLFBO
DQG 0 DQXIDRWUQI ' HSW 0 7 0,6QSPO DV, 3UQFLSO
, QYHWAI DVIRU KDV EHHQ PZ DUGHG FRQUXODQA  Z RAN RQ
1 DQR OXEUFDQW | RU LRV FRP SUMRUVR VIKH 5 RVIDL
&RP SUMWRU ( QILOHHIQI/, 76/$ PAUFDV , QHURM@S DQG
%DQJ DR

5 HVKUQLQJ ) DFXQV

0 V 6SRRUABLQIK KDV UHVWUQHG VR 0 ,7
DIVIHU | FRR SGMKJ  VKH P DNRUW | Rl KHU
GRARIDO Z RUIN DW VH  8\QLYRUAW, 3 XWD
0 DD\ D B6KH DOR FRQYHQHG 'D ROH GD\
Z RINVKRS RQ 5 RERFV $ SSOEDVRQ_aHVIQ

6LP XAMRQ XQGHU\, ( ( (\5$ 6" FKDSWIHU LQ
1RY

7KH VRSLFV Rl VIKH Z RUNWKRS\LDQIHG [tRP SLRVSHRW. RI

$ UM LFLDO LQWAGDIHQFH DQG, VKM, , QMALOHW.RI 7ZKIQIV. 1O

5 RERWFV DQG IWFRQFOXGHG 2\VK B.KDOGY RQ VHWIRQ RQ

6,06&$3( 08/7,92' < 0T $%._4& ~62)7: $5(

7 KHVHWIRQV SLRYHG YHU | UXLVUXOVIR DAVIRHMX GHOWE

1((6

' U 5DIKDYHQGLD 5 DR NRLQHG VIKH ' HSWRI
0 HFKDWRQIFV +H KRGV 3K' IWRP 1,7
6XUDVINDODQG KDV Z RINHG H VIHQUYHO LQ
WH DWHD Rl SRZHU HOFWRQFV LQ
UHQHZ DE®! HQHUI\ ' HSW Z HFRP HV KLP
DQG Z WKHVKLP DAVH YHU. EHW

‘U 3G  3DMD KDY  IWRP
0 DKDUDWKWD DQG KDV FRP SGMAG KLV
3K' DW,,7 . KDLDISXU LQ ' \ QDP LFV
1DYLUDMRQ DQG 0 DOHXYHUQUIRI
8 QGHZ DWIU 5 RERVIEV! BVXGHQW, DLH
SRIVHG VR EH EHQHIWMHG INRP WKLY UFK
JUS RQKLVGRP DIQNQRZ GIGIH

"U  1INKL™ 3 DFKXU-—KDBV—tHFHQ/®

FRP SOWHG KIVSRW RFLQ6RXVIK.. RUHD
DQG KDVANRLQHGVIKH GHSDU/R HOW KH KDV
DQ LP'SIHWIYH QUWVRT SXEQFDMRQV DG
SIRIRXOG _MAVHDUFK.—KEAWRD———+ H
FXUHQW®” Z RUWTQ VKH | LHGE Rl $, DQG
wUR) XKV



6VXGHOWY & RUDHU

/KH: RUGBRI 0 IFLIRFRQWR@HW

7KH : RUB Rl 0 LFLRFRQURAHY LV D VHP LODU
FRQGXFVG E\ ,( 0 HFKDWRQLFV 7KHNH VSHDNHURI
VKLY VHP LQDU Z DV' U $ QWK %4HNDO DQ DXXP QXV Rl
0 DQISDO , QWMWXWH Rl 7HFKQR®RJ\ WKH EDVEK Rl

' U $ QWK %HNDOVKDLHG KLV H SHUHQFH DQG VIDANHG DERXWKLY WIDUNXS EDVHG LQ ,, 6& %4HQI DOXUX FDABIG (

/$*25, ZKIFK LV D SLIRGXFWEDWHG FRPSDQ  VKH GHWMJIQHG DQG SWRGXFH GUIHWHQW WSHV RI
P LFLRFRQWR@H/ GHSHQGLQJ XSRQ VKH QHHGV Rl VKH FXWRPHU VKH  HYHQ SWRGXFHG FXWRP
P LFLRFRQWREH DV VKH FXWRP HU ZDQW +H \KDWHG KLV NQRZ ®iGJH RI P LFLRFRQURAMY DV KH
HWDEQWKHG KLV RZ Q WDUXS LQ VIKH VDP H ILH@G +H JDYH VKH WXGHQW GHHS LOWIKWIQWR HP EHGGHG

W WIHP V

3<7+21 : 25.6+23 %bh 6,
72 ,17(50 (' ,$7(

0$7/$%: 25.6+23 %5 6,&6
72 ,17(50 (" ,$7(

0$7/$% ZRUWKRS ZDV FRQGXPMG IRU % T7HFK
BWGHQW E\ ,(, O HFKDWRQFY 7KLV ZRUNWKRS
HQVXUHG VIKDWIKH WWXGHQW NQHZ KRZ VR XVH VKH EDVIF
VRRY Rl 0 $7/$% $V VKH VSHDNHW Z HLH XVIQJ VKH
SIRMFVRU VKH DOR JDYH VKH WXGHQW SWDPFDO
NQRZ BIGIH E\ XVIQJ YDURXV VRRY LQ [ LRQAVRI VIKHP E\
VKRZ LQJ VIKHP  RQ VIKH SLRMIFVRU DQG VKHQ JLYLQI VIKHP
VIP H VR LP SGP HQWKH VDP H RQ VIKHLU FRP SXWAWY 7 KH
Z RUNWKRS Z DV D VXFFHW DV WP HWKH JRDORI JHWIKY
VKH WXGHQW WDUMG Z WK 0 $7/$% 7KH UHVSRQWH
WHFHLYHG E\ ViKH FLRZ G Z DV JRRG DV ViKH\  JRWVIKHLU
GRXEW FODUHG DQG Z HUH GRRNLQJ | RUI XVKLH Z RUNVKRSV
E\ VKHFOXXE

6SHDNHUY 5 RKLVK 1 DUD\ DQ 6LGKDUA . XGXSXGL 3 XQHHW

&6

7KH ZRUNWKRS ZDV DIPHG DW JHWMKQJ 0 7HFK
WXGHQW WDUMG ZLWK S\VKRQ SWRIWDP P LQJ

@QUXDIH 7KH WXGHQWV Z HH WHTXHWHG VR JHW
VIKHWU @SVRSV DV VKLV Z RINVKRS  SLRP WVHG VIKHP

KDQGV RQ H SHUHQFH LQ LP SOP HOMQJ YDURXV
RSHUDVIRQV RQ GLI | HUIHQWS\ VKRQ GDVID W SHV

7 KH UHVSRQWH Rl VIKH WXGHQW GXUQJ VIKH Z RUNVKRS DQG VIKH | HHGEDFN FRAEBIFWAG DI VIAU WX J HVIAG VIKDW
VIKH Z RUNVKRS KDG VXFFHWI X@ DWIBLOHG LW J RDODQG VIKH WX GHQW GHDUQHG VIR DSSUHFLDVIA VIKH VKH YDOXH
Rl 3\ VKRQ DV D SLWRILDP P LQJ @QIXDIH $WVKH HQG Rl VKH Z RUINVKRS VIKH\  Z HUH DEG VR Z UV EDVIF
SWRILDP V 1Q S\ VKRQ DQG Z HUH DEG! VR LP S®P HQWDQG LP SRUNYDURXV QEWDUHV LQ G I HIHOW3\ VKRQ

FAODWHV 7 KH WXGHQW DAYR GDUQHG DERXVWIKH LP
6SHDNHUWY 9 LOD\ 3 DL , GKLND - DNKHD %KDY\ D'

SRUMOQFHRI 2 EMIFVW2 UHQVIVIAG 3 LRI LDP P LY
RWKL



6VXGHOWV & RUDHU

$ MDUNDG* LUV + LIK 6FKRRO8 GXSL
% ( O0(&+$7521,&6

352-(&708' 5%

7KHP HP EHWRI ,( 0 HFKDWRQLFV LQ FRADERUDVRQ
Z VK 3 RMIFWO XGLD Z HQWIRU D VFKRROYIMWVR D
VFKRROGRFDVWAG LQ 8 GXSL 7KH $ MDUNDG JLUY + LIK
VFKRROZ KLFK LV DQ DADJLUY VFKRRO 7KH P DIQDIP Rl
RXU FRADERUDVRQ Z DV VR HGXFDW VKH \AXGHQOW
DERXWWIKH HYHU JURZ LQJ | 1HGB RI LRERVIFV DQG NRE
RSSRUMXQHY 7KH P HP EHUY | LUMLOWADRWAG Z LYK
VKH 6WKGHQW DWLQI VKHP LI VKH\ NQHZ DERXW
WRERIEY 7KH \WXGHQW WHS@HG HQWXWVDWIEDGD
DERXWKRZ VKH KDG VHHQ LRERW LQ P RYLHV DQG

KRZ VKHL.GHD Rl LRERW | DVFLQDWAV VKHP

7KH VSDUNV LQ VKHWU H\ HV ERWH Z VQHW VR KRZ  VXFFHWI XORXU HYHQWZ DV 7KH WXGHQW Z HUH YHU,
SDVIHQWDQG JRRG @WIHQHUY DQG LOVIALDFWAG DRVYHO Z KHQ VKH\ Z HUH DVNHG TXHWIRQV RU KDG GRXEW
7KH DOR UHTXHWIG XV VR KRGS P RUH Z RUNVKRSV Z KHUH Z H\VWDFK VKHP KRZ VR EXLAB D LRERW
6SHDNHU/$ P H\ D9 DIG\ D 6LGGKDQWSLOKD , NVKD 5 DQL

( 0(&+$7521,86
0 HHQJ

62/, : 25. 6 YDUFVVR, QAP HGLDVA

7KH ZRUWWKRS RQ 6ROGZRUIN ZDV FRQGXFMG E\ \KH
0 HFKDQIFDO 6XEVi WP Rl ,( 0 HFKDWRQIFV 7KLV Z RUNWKRS
JDYH SUWDPIEDO NQRZ GIGJH RQ FDG P RGHQQ $XVRFDG DQG
GHMJIQQI VIKH P DFKLOH LOWALQDODQG H VIMUQDO FRP SRQHQW
7KHFUWRZ G UHFHLYHG E\ XVZ DVH WHP HO HQWXVIDWIE DQG Z DV
NHHQ VR ®DUQ PRWH DQG VDNH SDUN LQ RVIKHU Z RUNVKRSV
RUDQ] HGE\ XV 7 KH DWHQGHHVVDLG VKH\ @DSSLRDFK XV VIKH\

KDYHDQ. GRXEW RULGHDVLQ VKH | XVXUH 2 YHLDE ViKH Z RUNVKRS
Z DVDKXJH VXFFHW

6SHDNHU$ P H D9 DIG\ D ' HYDQWK 6DYDQL

* HOHDO %RG\

7KH JHQHUDOERG! P HHVKJ Z DV FRQGXFWAG VIR EUHI VKH QHZ
NRLOHU/ DERXWRXU FOXE DFVIYIMHV DQG VKH VIDVN GiDUQLQJ
SKDWH 7KH 3UHVIGHQWJIDYH VKH QHZ NRLQHW/ D Z HFRP H
VSHHFK DQG IR@RZ LQJ XS Z DV ViKH IDFXQV DGYLRU ' U
\VKZ DU %KLLDGL Z KR VKDUHG VRP H LOQVSLLDMRQDOZ RUGV VR
PRAYDM RXU QHZ MRIQHW/ 7KH QHZ NRLOHW KDG D 1XQ
LOMDAVIYH VIP H NQRZ LQJ DERXWWKH FOXE P HHVK QHZ
SHRS®! DQG LOQMDAALQ] Z WK VKHP  $ @ VKH FHUM LFDVAV
Z HUH JLYHQ VR VIKH GHVHUYLQJ P HP EHUWY Z KR KDG VIDNHQ SDUN

LQ GU | HHQWHYHQW



6VXGHOWY & RUDHU

6\VXGHQW' $ FKLHYHP HQW

$GWD 9DGGXW 9,, 6HPHWWU D PHPEHU RI
$HWRO ,7 DRQ ZIMWMK KLV SDUMQHW : RQ VKH
$HR7+21 KRWWG DW 6- & ,QMMXWA RI
THFKQR®RI\ 6-&,7 &KINEDADSXURQ 1 RY

3 RGF-DWARQ 3 MFHP HQW
6 SHFLDCE HFRIJQWMIRQ $ Z DUGV
0U 5LKDE ' XJDU 9,,

6HP HWHU DRQJ Z VK KLV
WDP PHPEHW ZRQ
VHYHUDODFFR@GHV RQ VIKH
LRERW YLUXDO
FRP SHVIMRQ

7KH GHWIQ P DQ LQQRYDWYH VAFKQLTXHV | RU VIKH
GHILOHG DSSOFDMRQ IHZ VR P HQMRQ DH

9RXXPH 0 HDVXUQI ,QWUXP HQW 7RXFKG®MW 3DG
6P DD 0 XASXWBRWMH %RW $XVRQRP RXV : DD

3 DLOVIY %RWDQG 6RGHUQ] 6VIMRQ

1 DP DQYKDWO ,, 6HP KDV
Z RQP DQ\ DFFRDGHVLQ
VIKH %R] LQJ

&KDP SIRQWKLS

" DWDWD * DP HV 6VIVIA
&KDP SIRQWKLS 9%.RQ| HO HGDO
6VIDWA/ HYHO/R[ LQJ &KDP SIRQWKLS  6LOYHUP HGDO

/HYHO %R LQU

$FK\ XW6D[ HQD 9,, 6HP LQ DQ HYHQW3 @FHP HQW
' LDUHV KRWHG QYH SRGFDW Z VK \AXXGHQW | LRP

0 HFKDWRQLFV DQG 0 ,7 WHIDUGLQ) VKHLU S@FHP HQW
LQ YDURXV | LHGBV | RUI XWWKUH UHI HUHQFH | RUXSFRP LQJ
HQILQHHUY 6\VGHOW LHFUXIVIAG | LRP FRP SDQLHV @NH
7DD 0 RVRW 6VIMIT ( QTXHLR * GREDO %RWK ,QGLD
DQG * (3 %HIKRX DQG %DQG &R SDUMFLSDWAG

6XFK LQI RUP DOHQIDIHP HQW DUH D JRRG VRXUFH RI

SWRYLGLQI WKXGHQW Z WK D EHWHU SHUSHRYH RQ
S@FHP HQW

6P DUN QGLD + DFNDVRRQ

0 U BLGGKDUK 0 U $GIWD DQG 0 V ,NWKD VKLLG

\ HDUWXGHQW Rl VKH' HSDU/P HQARI 0 HFKDWRQLFV
FRP SHVG LQ VKH * LDQG ) LQD® Rl VKH + DUGZ DLH
(GMRQ Rl VKH 6P DUN,QGD + DFNDWRQ LQ

$ 1VIHU QXP HLRXV HYDOXDVIRQ DQG MGIP HQWMIDI HV

ERVK RQ@OH DQG RI T @QH | RUVKH SLREGP WIVIHP HQW
GHILOHG E\ 9ROYR VKH WDP Z DV FKRVHQ |RU VKH

JUDQG 1 LODY 7HDP 0 HQVRU 0 V - HQQU HU- DFRE
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