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'"HDU 3K\VLFV &RPPXQLW\

$V'DPFRPLQ/RVKHQ®IP\ VHFRMHDDV
'"HSDUW P&KDNV KD YEHHQH HF VRIQWX H
PDQ\FKDQJMADNLSQIDAM)RXUDFDGHPLF
HQY L UR @FHADKMW P$ DE@N K& L Y H DDLGN \
RXWHSDUWPHQWI)FOWBBIHEZKDOOHQJIHV
DQGRSSRUWXGUWRKBR®RXE\ ODFKLQH
JHDUQLMQGSUWLILBDMWDHIEELDHDD SLG O\
FKDQJIH@IYLUR QIRHIXW G LDQGE/ FLHQWLILF
UHVHDUFK RQJRLQJ RSSRUWXQLWLHYV

&RQWLQXHG RQ Q



VFKRODQUEHZRSSRUW XS MQAWEURXBIQURBXOWEUXLWRHOWPN H
WK&D QDEPHOOBERYHD&KRDQ&DQDGISDF5HVHDYKBEBURIJUDPV
FRQW MORHH Q V S WRRBUAL WRKK PR Q G H WWXRORSI D F X D /@ W X G MKW R X J K
WKHFKDOOHQYZHEHYHOURSY DB DIRMR X UHVHDIRRRXHW[SHULPHQWDC
LQIUDVWUXFWXUH DQG IRU RXU WHDFKLQJ PLVVLRQ

"Q-DQXDU\ ZHKHOBWZR GIOD Q QLHMIV RRYY/ KHH SDUW P BE& WHD U F K
6WUDWHWRRRPWLRHRHOHEW RMWMKH LR QND NS Q DIFFURWKXHH Y HU D O
GLVFLSAHKOQNMW KGH S D UQMPW K U L YH. Q 1 V F X W\RHIBW KVHD P W L PRIX U
GLIIHWH@ERWSYFMHYHERPPRRS H U D WHIRIDO®H@R WK 8 H DR/IEK L F K

L QF O XGHD/OZIQARX D JL QD F L @KW FAD W K¥X E MR FOMWH D UU ¥ W WLHDD W
-DQXDU\ 7KHDFX®GWUHVDN®@ U RN LW UH DWXIRW KWL OWR KD W
VHSDUPXNGLVFLSS®GGHW VR X @S H U D WHKRIDOHKMIRK IR W [DP SO H
FRRUGL@DWRGDWRRBY DWUR QMDD W K Z\DR F K L H WIKZIW K L\@ KID W
QH[WDBKHRHILQ LRXD F X 6 MWW UNHDUAZ H VDKR F YRUR X WHDFIRLY Y LR Q
ZH BPHUZHW.IG HD ¥ GQ L VHIMY W R MY BWKHW DIRB R O O D E RIED\D QFEH V
W KFHR P L GHF D GBHWIM X Q HRGX S G D \R BR/X H [ F L WSLADDIB'H U J LR W K H V H
SODQQLQJ VHVVLRQV

"KRSHRXLQWBRPRIWKWSLELMQHEZQDKSD JHRMWKLVVRHQWHUDFWLRQ
L Q F O XKSLLIKIO LOJLKMAKSHU R IR BRIK Q HZD F X PRVO O HBURMKH D Q L VK H
LQWHUGLVZARISBEQDHU L P Al ® V@PVBXOR R U P IV\W L R EH_@/MK®ID WLHRV KVH
VHDURKDURDW W BVWKEX SHU&'@BS H U L P B QW DFEEGRRRR/V W G R F WRUBRD
ODGHORXQR ZDNEN) GDFXPMREHU TLORQ D L@NQ GP SR U WR QMR
GLVFRWHKS&K\VLENWWDFWEGLPHQVRRWEOUD D& X\DM}G S QR RO H
(ULADRHO VL@ NKR S B VZ H VK DRWX DS BIHD VHD U Q ERXWKHHQHUR XV
JUD G XWDRKHR O DWW DE CE\'8 KRHGD O X PIOQGU L H RBWK'H SDUW P'B @ WG
DQ&HD W RHRIBADL@ND R Q J WLKALR/X IQ QFERPP X QXSG DVLR SR U W2 QWG V
DQG UHFRJQLWLRQV DQG KLJKOLJKWY RQ RXU ODWHVW FURS

7KULWVRHEHQWHUDEWQRRPWRRLQZILGHG YD QFRWRMKH :HOVK
IHFW X OBV "HQFPXHWRXWRDUNRXBEDOHQDBQ BNRXYD WKLV

S UH P IVHRUF IDOAB F L H QAWLH DB KGIL RHW K'#H S D U W PHROMD @ H W/ KDV W L F O H
OL@NWR UHDG XS RQ RXU JUHDW /HFWXUHUV ” KRSH WR VHH \

SHIDUGYV

SURIHVVRU &KDLU
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#¢c—axeAad NUI«3A;
&KHQ: DQJ
$WRADWM 3UIRIMRU ( [ SHUP HQWEC! XDQUWP "QIRUP DWRQ 6FHQAH

'U:DQIZLEBMRLQNLKKHSDUWPHQW
LQ -XO\

&RXOG\RX SURYLGB EULHI
LQWURGXPWRRRQ VHOIFOXGLQJ
\RXUDFDGHPEPFNJUR XIEG
DUHD RI UHVHDUFK"

" PDQH[SHULPISRWDRERWWLQJ
TXDQWX®IR U P DWALRIQYA WK

IR F XR/QT X D Q WHKRPP S X WLDR U N
ZLWK/ ROLG VMDD GLHDLGF H V
HVSHFIPDGOR ZBIYUBIF PIVG\R |
VXSHUFR QG ®BWIHUIZIKQ ¥ K
PDQLSXDQ@WRR WIL¥FD Q WWXWPD W H V
IRUILQIRUPDSWREHVVQYRPH

V H Q \ZHD UBIT X D Q WRSPV O MK D W
SODY\N.WHKD Q X I DFW BWHRGWK D W
DUHPLOOLPHW® WL]H XVLQJ
SURJUDPPDEDWHIUYW K H +]

IUHTXHQF\ UDQJH 7KLV W\SH R
XQGHUSWBWVHFKQRORHKH@QEKHH[SHULRKXCGWDRRQEDID QW XP

FRPSXWHUV HJ IURP *RRJOH "%0 HWF WKDW \RX PD\ KDYH

"FRP SO HWXGG H U J U D/GOOGNEHRA V IDRA/H N LSQQIL Y H DDIBMWU FH G K '
DWRUQMHMHWARUNRG/S MPUD Q LSIRD@RPDJGHWLFWYDQVLMWQAWRRHG
TXDQWXRRUPINVWLRQRH IPQ $RVW G R E R/GNADM@%4H URF R P L QYRR | 7
" YH EHHQ D IDFXOW\ PHPEHU DW 80DVV $PKHUVW IRU DERXW

&RXOBXVKDWRPH-FHWDDRBRX\W XU XU UH@WHUBYGDWQ\VSHFLILF
SURMHFWY \RX DUH ZRUNLQJ RQ"

0\ PDLQHVHDREAX U U HQWRX\L PRSUBIR E YORN LTREQRRY LQURPLP SO H
EXWUDJSBEMVLFROLWR\VWHRKFRQHOLPERDEG URFHWXD QW XP
LQIRUPD'WBERQRWKKWR P X O W D8®O0 8MHNYW H ULFL.GI\G PP LOW B & VD QQ
GULYD@GLVVLSGWDFHEYAG XD QWHKPURU FR URARFVWPGIY SHFLDOO\
LQWHUH®X®EWGK HYB\H UWRJHWKHBDKREROGZOHYXIF DODNHUUR U
SURWHFWLRQ PRUH QDWLYH WR WKH GHYLRHAWVSOHG RO OF



5LIKRZWZBLUHFWURBQUMX OB [FAWLRY7KHLUNVMWFDOXKEIRVRQLF
TXDQWXRURU FRUEFRIGFKILGEQ FRIGH R U P I R VA Q OFOROGAHRVD W WK D Q
VLPSWHR OHYMGAVH DS SURDBKKNYUGZDUH IDIQEHBNQRP L \ELXQA
VFDOWEHBHTXLDGEYDQEGPRKHUHPRAWDER® U F KL W HRWXFR Q G
GLUHFIWXRE HUVWDIKELEG URVFRBILFRQVS X ULRXR O MYWHOHIPY
"-RVHSKWRQ@MQFWLRGRWKBHLYORXURMHFRKHUWLFIHUFRQGXFWL
FLUFXLWYV

KDWLMRXWSSURDFRVHD FKIDQU@® UM KHUH
VSHFLWHDFKEPRWKREBUSKLORVRSRKBVYH
SDUWLFXODUO\ SDVVLRQDWH DERXW"

"KLOWHDFKLIQLIJK O ERQQH F\E HRVZWHWSDQU D OO H O
LGHBY\VLEHFRPPRUHQW XDW E¥D X WIKIKQ
VWXGHQWMRZGLIIHWHIMVD W L Q | RIDFRW K H U
DOWRUWR RPPXQLFDMWK LAWK XV RDWK H

V X E MPFWWHHWD DMVRB Y \RX Q JWHOD\B X]]OHG
DQGXULRERXWQODBEQ®GYDQFREUVHV

HQFRXWDNXKG MORWK/LQINNH V H D U FOKHHUMWIRQ J
DVN TXHVWLRQV WURXEOHVKRRW DQG PD?

SUMNWKHDRB\LQWHUGLVFREORQODERUDWWY BMRXDPHWUWQWHUHMWHG
SXUVXLQJ ZLWKLQ WKH GHSDUWPHQW"

"HQ MRS H U DDWY GLEQ W H EIHDW B B Q Q WRSPV D B\ER Q G H GP\D W \DIDWB P
YHW[FLWKEEBQJIJDIJZQWKWKE URDGNDQW )P RUPIFRPRIQDWRI7

6 W U RRRIO O D E REJHDWZ_HRYQQH R LDLYGVNS HU L P H Q W Q ®IEVOVRWX/E | L HIOWG V
HVVHQWLDO LI ZH ZDQW WR WDFNOH WKH ELJ FKDOOHQJHV LQ

-V WKHUH D VSHFLILF DFFRPSOLVKPHQW \RX DUH SDUWLFXODL

2QHDFFRPSOLVKRHYVGWFEDAGRE \R X AR URQD XWRQRPRRQ WHXPUR U
FRUUHFAKILFEGHPRQ VWL DIMWW W D E DALR BLFORMMK UR MIKILQHHUHG
FRQWLQXIRXM SBWYRQ\WPEE G GSQRIW KHU URRIU U H FORIBR BUHFW O\
LQWRKD UG ZID®$DVVPFAQBHRUHBHFH@WOHDFKWKEU HDN B R HE@RW
VXFEDVVIXBQWXPURRUUH ARMRKPL UWWPHK H WHKB R J LTXORIOW Y H V
ORQ MKIDNK¥QGHUGW\YLFRBLWRALRLOHVWWEOHDQLQUWHMSR ZD U G
SUDFWLFDO IDXOW WROHUDQW TXDQWXP FRPSXWLQJ

-~ @ZKDWD\VGRRXKRSWRPDNH QLPSDRWWKW®& B HSD U W FHQBWK H
EURDGHU DEDGHPLF FRPPXQLW\"

&RQWLQXHG RQ Q



"KRSWRHEXLDGEXSSPVYWURRKEKRIWNV X G HQWKHY HU HY RONRUI® J
H[SHULPH@WQWXP RUPDAFLRQMPROR Q B PDWKE R U HVQLEF B DW
PDNHWIQLQFUHGLERYDLOURYQOGHOLPNBQLQSUWRIUHMKXDQW XP
W HF K Q RIHRFX LVEWR IHE R V\ VW HIPRADP S XWH J L R CDIO@DWLRQ QG O\
FRQW U MER\LID GMIQBWR V\VIVEOI@ HQW R VIWXG HE R @R D SHKOIH[W

JHQHUDWLRQ RI WKH ILHOG

'KDW GYLERXO®GXR | HWR W X G HZKRY U HQ W H U H\@WHUBY X DED UH H U
LQ WHDFKLQJ"

7HDFKIL\DR X O W LFSICRDHND R Z O ID®JHR YROQVWR D YIHQ. P S DW WE W H QB
EH\RQRBXRZQHVHDUKHKNBQ RHDJRRW HD FEBINRG HFDGBWHDFKLQJ
WKHD PARQFRSWHGHOL YINRIPG QG L | | H DH)Q BVMH/D U F KRL@K Z D\ W R
SUHVHQWBHHSHRXBZXQGHUVWRERRGWLQXDOQRARXSUHVHQW
FRPSOH[ LGHDV LV RQH Rl WKH EHVW ZD\V WR JURZ DV D WHDF

SUMNWKHDRB\OHVVROFNRRXYRZQDFDGHRMEXU QHKDRXZRXOGL NHR
VKDUH"

2QHOHVVR@HDUQWGEDWD G HWPX FF HNAT X LDLB-DVO D BR W Z FoHHG W & G
EUHD GHDKRO\RXQHHIRFXVQ G HHIS[SHUWQYWSHFDIURMRVWDEOLVK
\RXUVBONVKWDP M LPRDMEUHDNWKRRWHOQ/S S DOQW KHQWHUVRFWLRQ
GLVFLSODQEW D H@RXIEK HD GWR HHF RQQH F WERGM W OJGW H R X
SHUVSHBDWBYOORRXWRVELIIJAXHVWIERQMQ K RFDVY SHIPNKOWLSOH
GLVFLSOLQDU\ ODQJXDJHV DUH UDUH EXW WKH\ RIWHQ KDYH

KDWGUHYRXWRMRIRXWGHSDUWPBQ@WKDWYSHFMRYRXILQBRVW
DSSHDOLQJ RU XQLTXH"

" PG UD Z\QR/KFHR O O B DIEHO FRPOLVPR RV S R WUKEIH S D H QVIRL WKWV U R Q J
UHVHDRRN SIUE RWEK D Q WRSPWVD BB R Q G H P\DHAGW B PH [ F L WMHRGHS D U W
RWK&U"4&ERPPXQRBHLQEQWRR QW UWERXWHI D WD Q RLXQR. W DIBV L Y H
QDWLRQDOO\ OHDGLQJ XQLYHUVLW\ LV ERWK LQWHOOHFWXDO (

%H\RQBRXDFDGHBXUV XIGWRR XKD YHQWKREE LRHY QW H WMWDR/X G
OLNH WR VKDUH ZLWK WKH GHSDUWPHQW"

"URFNMLBESOEDVNH\LDDRMMRZRQYIHRSROILY DEMRHY HFKQRORJLHV
KDYH DOZD\V EHHQ D IDQ RI FRPSHWLWLYH UHDO WLPH VWUDMW
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0 DGHBIOH =XURZ V\L
+LJK ( QHU\ 3DUAE®I 3K\ VIEV

:KDW OHG\RX WRSXUVXE
SRVWGRFSIRMULMNWOA@RBIO\V LB
8 RI 7"

)RUD SDUW 5RO FAR/WN LR)
'DUNODWWRRURQM/M® JUF
ORFDWIKRIQ[SHULPHQW EX
WKBQLYHUMLWYZLGBUUR
H[SHUWLWVWHRP KDUGZD Uk
VL P XO D W IRRMDW DQ\® QMO
SOXWWVORNBRXWR1L2/$ %
PDNBIFFHV® KHHSHUL PW®|
PXFKPRUHSDLQOWWXWDRWI
SODFHAD WF R P E L Q DAL MR
IDFRM IDPLDW UL JL QURORY
DUHPD G HW KSH U | HFK\R LIFR
PH

KHUKLGRXFRPSOHRXBK'" :KDWZDWKWRSRRRX3K" WKH\DLQYG
ZKDW PRWLYDWHG \RXU ZRUN"

"GLB\ SBK' DWKBHQLYHWROLMOERXBRQWHWWUD\OWRHYDWQGHVLJI®PIXQJ
H[SHULPGHRB W RV HWWK\NS RWKWYDWRGXODWUQRIEY HURNHD@Q RWKHU
HISHULPHQ® /"%5RDURKQ \HDZDVURPP URNDWWKXERBWHVWVYHIXO
WBR @GXVWUDW DRPRG X O DRMMLREBEWKWHHDVREEX EGI OLS ZHKGE CCHJ N
ODWWHU PRGXODWLRQ ZRXOG ORRN WKH VDPH

&RXOBXGHVFUWEKHRFXRNRXBXUUHPpWHDDWISRVW GRKPW QVSLUHG
\RX WR SXUVXH WKLV VSHFLILF UHVHDUFK DUHD"

" PV WZFOWDN L QUK B U BID W WLHHB BR/QG L | | H BIHIRNW L PEXGW U & ' 0 K LLVD
FU\RJHEHWHEMWRIKH QVLWRWIMRZQH WGINSRVLWYRBVLIWRBRERQR |

W KPRVWHQVLGHWHFWRBREDVY *H9 FWRDWMQHZZDQWWRBIRLQ
6XSHUG&'DBWR\WBK' EHF D XA K&HW HBW R K Q D@RBHXSX V H BK H DR H
HIITHFWLGHIONM WASWYDURDWWHQVR@VY L Q HJ S H WILGPA/K L FPKH D QY

ZH GR VHH HYHQWV WKDW DUH FRQVLVWHQW ZLWK 'DUN ODWW

&RQWLQXHG RQ QH



L Q W HRURQD\VCL V HHHOFRNLWGHK. | | H WWH © RAW D U THMWEHP R UFH U WDIELRX WD W
LYWWZH WHH H L&R X S\ KZ VWWKKYHH BFR R®X DQ W H QFGJH B J FMQHIXEED Q GW\D §
DPD]LQJ SLHFH RI HTXLSPHQW WR ZRUN RQ

ORVRVIP\ ZRUWR DWB ¥ HHDQV V L VIVOW RIBQ VW D OQEW PR § V L RRIMXH
H[SHULMADNWHIWY YOIXSDQBRGHOW K@D G L R DEFDWFINVIH R RYXE EHV
VHH VR WKDW ZH FDQ SHUIRUP D UREXVW VWDWLVWLFDO DQDC

+DYARXWROODERUDMANRWKKHBVHDUFRKUBIHSDUWPB@WINVORXU
SRVWGRF HQKDQFHG \RXU UHVHDUFK"

7KH) D W RUHH[SH U L P I5QW WK \O/HAFFWD QR XD UB O ZDAR O O D E RAWLDWKL Q J
ODUJHEXKHWDWBURXQGLIIHWOYWLWOWRRIWESHU& ¥GUHDG
D F URWRW WKH U IDRPEX U R $HD FA4L WWKK HRIZWUD U HRIM [ S H BIWH V X LW RIEBN H
HYHU\WHKRLBHUVRQED TR UNWIBEFEORVHOSK 2/$% Q 6/$ &G X U VQKIH
LQVWD GEDWHKRYHHO ZR HNZ L WK FOWEBHRUURWY$XVWUDDWRRQD O
8QLYHUNLSRQKRZX QFHUW D XWFIONY U X FRAL Y KW S DERVZ H@EF D Q
FRQVWUDLQ RXU NQRZOHGJH RI 'DUN ODWWHU

+RZGRRXEHOLMRXWHVHDERQWULBXKWKEURDGQHM®R G GGUHVVHV
FXUUHQW FKDOOHQJHV"

8QGHUVW D\XEIU XU UNDWWNIUREDEQMRIWKPRVWQGDPHQWDO
TXHVWLRENVUWSEROHEFWUHVHEW QR K ISWUWH FLOMRW K H U BIKWH
XQLYHIRMO GKDWHY RO WHK@D\LVBL® QG DOD[ZRXCRRY K HUYHU\
GLIIHUHHDIMEBW RRQMKDWREVHUNWGUHFW\CH Q HHE S RW K IWR D N H
SURJUH@WQ GHUVW NGO ZRQFKDNHVYSDERXW RIWKKMQLYHUVH
6XSHU&'DBUREDQHZHJILRHDUNDW W B Q G L GRNDHMQRP D W & KDW

ZH VHH ZH ZLOO KHOS DQVZHU WKH TXHVWLRQ RI ZKDW 'DUN 0

KDWFKDOOHKQDMNYWYRXHQFRXQWHQREUWHVHDWRKAKRZKDY MR X
ZRUNHG WR RYHUFRPH WKHP"

"DPVRPHRWKO WNEHH\L Q E ORX Q G H U VWWHBHR $L. F WIXQV@H KR D QVOK\HP D O O
PRYLSDUWWRJHWKMKLQKLS D IRWY KBIS S HDISD U WIHK\WH RWB H % X W

RQD CH[SH U L FOH QUM W\K HUBMRP D QW H F K QLFEDIOS D UWKDRR QD Q GW V
LPSRVVWEGHMH[S HUWRON KHPON KB WQ R RIP\ ELJJHW\W OO KQYHV

EHHQHD U Q/IEHR N DAL WKR WQ R Z IHYH U\ WIKQ @& U X V MQWEBH[ S H U \V Q\GH
H[SHULHQFH RI P\ FROODERUDWLRQ ZKHQ PDNLQJ GHFLVLRQV

&RQWLQXHG RQ Q



-QZ KDWZ D\ VKDV\ RXUSRWBRFVRLDOH SHUHQFH FROWLEXWIAG VIR \ RXUSLRI HVIRQDX
GHYH®RSP HQW

” KDYH EHHQ YHU GFN. R KDYH WH RSSRUMQIW VR WDYHOH WIQUYH® GXUQI P\ SRWERF
ERW | RUIQMUQDAWRQDIFRQ HHQRHV DQG DOR JHMQI VR VSHQG KDQGY RQWP HZ W \WH
GHWRRLY/ 9%XWKDQGV GRZ Q WH ELJHWWRQWEXWRQ\R P\ SURIHMRQDAGHYHBSP HOWY1Q
WH GDGHUKLS LRGN KDYH EHHQ DEGI VR VINH RQ Z IWIQ WH FRMERUWRQ " DP RQHRI WH
5XQ &RRUEQDRY IRUWH FRP P MRQQI SKDVH Rl WHH SHUP HOAP HDQIQJ ” DP
UHVSROUE®! IRUWH GD. VR GD\ RSHIDWRQ Rl WH GHMARY/ DVZ HODV BQIHUWMP  SOQQQJ
| RUWMN WDAQHHG VR EH GRQH DQG GOV WDWZ LOEH VENHQ 7KLY KDV JLYHQ P H WIH FKDQRH \K
H HUAMH D GIYHOR| BDGHUKIS VAKHGX@Y DQG FRP P XQIEDWRQ \WDW KDYH QHYHUGRQH
EHRWH DQG” KDYH JURZ QLI QUIEDQW EHFDXVH R IW

KDWDURKMRXUXWXBBUHBUYSLUDWLRQV
DIWHU FRPSOHWLQJ \RXU SRVWGRF'

"ZR X O® WHRR O OANRKEID F X\ W IDFONGH BY

O HF WXR\HLUN RR @ Z K B G H DVOKI\R X O G
EHD SRV L WLKRIO O REW KR QW LRQ X H
LQYROYHPHQW ZLWK 6XSHU&'06 ZKL
W K L Q NDIERIMK HX W XG HU H F R/IL B QN
0DWWHVY H DRFEEK DWKGH[JM QHUDWLRQ
RIH[SHULP R R@® RO\ NSWW KELJJHV W
‘HQRQ EDVHG GHWHFWRUV DSSURDF
|ORRWHHD@H Y L WHEBOH. HDIGY &/ D UW
SXUVXLQJ QHZ DQG LQWHUHVWLQJ 2
'DUBD W WHUE PKRSHPXBI[SHULHQFH
FU\RJHQLFV H[SHULPHQWYV OHQGV L

KDWDGYLERXO®XJLYWRUDGXDWH
ODGHOHLQH SHUIRUPLQJ DOWHKGHIRWM ROHBRIHPANFRQBHHU UHVH
RQH Rl WKH 6XSHU&'06 GHWR®WIRGAHWRZHDVSRVWGREF"

<RX DUH QHYHU JRLQJ WR EH DEOH WR NQRZ HYHU\WKLQJ EX\
NHHS DVNLQJ LOQWHUHVWLQJ TXHVWLRQV )RU PH FRPPXQLFD\
SHRSOH LV D SULRULW\ " PD\ KDYH EOLQG VSRWYV LQ P\ H[SHI
DZDUH RI DQG \RX GRQ W ILQG WKRVH RXW XQWLO \RX WDON V
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(UFD 1 HOHQ 3K' &DQGIGDM
4 XDQMP &RQGHQVHG 0 DIMAU3K\ IEV
:KDW VSDUNHG \RXU LQWHUHVW LQ SK

% RVRKP\ SDUHQWNQJLQHHRIVUHXS
VXUURX@GGHGHQRHE DWKHVSLWKLEV
QHYHWHULRXRM\V LG XWX IMFLHQFH
P\WWHGIHUKES¥DXYBWDJAMWRVWDEOLVK
DQLGHQWHLS\DUDWP\ SDUHQWWW®RRN
*UDGH SK\VLFQWKFWDVW¥RPSOHIHG
SUR MRHMWK/HD U HD GURROOLUG& ZK L FK
VSDUNHG P\ LQWHUHVW LQ H[SHULPHC

$IWHUSUHVRPLOQQWHUGWWM & P\ GDG

HQFRXUDJHG PH WR UHDG 3K\VLFV RI
E\OLFKLBNX7KHERRN[SORVHNVNHQFH LGAMYREOBDVWHOHSRWYBWLRQ

LQYLYVEBIRIHWAP L QW& BiHD V L BALIOURWX®IH RWP R GHBR\V LLFWVHD U FK
$0 W K RMIIKGR DR K R/Q F HGMNWHWMZ SQ UD GR[E K. J BRVR@LIKFKRRO
ZDWVFKDOOHRWRGIL Y BWW G U X@\G H U VW KD @& R[S O DWLKGHW R \
IULHQGYV

7THOO XV PRUH DERXW \RXU DFDGHPLF MRXUQH\

"DWWHQ@BHIB@ WLY H UAKHNAS X UV XHGH J UHGEQ J L QUHLIGBXK \ V LEMADK
PLQRUYXOHFW(UQFIDQHHUERB S O HWZHREX P P HWQ J L Q H HQMDH U QIMK L SV
PDQXIDFWOAULQYRW L\ZDRGWRPP X QL FDDBRIWQ G XV VDB RIPSD Q\
WKBWRGXROVVWIHRYQ ZK\L FKUMDGLR IUHDRSQEIXWHEQ/ DWHOOLW |
FRPPXQLFDWLEFAVYRQHBWYRWH WHFKQLRERQGD VF L QW\® HQIUER X W
HOHFWURQ GHYLFHV DQG WKHLU UHDO ZRUOG DSSOLFDWLRQV

7KHROORYX®PHUZRUNP® DUW L @UBXW R P RRADLYI D F W2KUHHXH
FRQW ULERYHREMRHBPWR X WWONVDQBRQLWRRQBD GHVWWMNFWQQH
VWDPSIWHYVVEWKUROBSSOERGFHIS\WRE2D YSUR S D J D VPIDRVH IDLD® V
VLJQELRFHVW RGOS HQMQG\L F IRWRSURIHW G ®U LKW D P SSIQRF H V V
7KURXWKHYSHULH@GANFRYWHB® UXXDMRGHY LIQIUOBULPBQW®W V
LQWHUSGBWAR@Y ILQUHDRIX QG H U J U DGAKOGWHKY W D O L |0 MEHRVQR
SXUVYXHYVHDNEBGHFLOGHRR QW RIWIR3K 'LM[SHULPIS&WDEYUR |
GH OD %DUUHUD V 4XDQWXP &RQGHQVHG ODWWHU JURXS

&RQWLQXHG RQ Q



&DQ \RX JLYH XV D EULHI VXPPDU\ RI \RXU UHVHDUEFK"

"WWXWYXR GLPHQVLRDW B WIKD.EXURD W H U DDWH VPR F DU BIRQR Q H

DW RPK L)FRNH [DP S QWD S KLDAZHRG D Q J EELIRGUIG @V KRIXW RODQPBLUHFWLRQ
DOORZQGLYIGEBRAOQMHHNWE/H. VRO BEWHNG UFRWIKAIDXNDQHID DOV
IRUFHVY EHWZHHQ JUDSKLWH OD\HUYV

"QVW D F N H® W H UW BFEM VW D O ORO U DG & BV FOHDQ H/WWU RIQFI DX HQ FH V
ERWKQWHUDQEHUN UDIOOMNFW SBRS A UNKLLIDD L J Q PRHDAENHW X Q B G
URWDWQEID\HWWODWBEYMRWREBRXMWKRXW RI SIDEMHDWLLNWHG
VW U X F W RIUGIYH V \WALKI BYAHA W HFOMH VL J Q B G X LEDWE D Q QL@ HIDD O V
PLFURVFRSH 690

7TKBO90OLWPRGLIDMWRPRBPHFURVFRSOH FRQY HQ W )RR RWWAR
PDLERPRPSRQHFWR W LOHBKPW RPLY¥RDW@WIDY) BVDP SOWDWKD WV WHU
VFD @\KWHX U | DHAMWV KW IDSSS U R D WKKMIM P S O @ W H U DAMWWWKK®BIX U | D-IDEK V H
WKHD QW L®KYHH O BEOW R MKYWX U I DFRISRIJUWEKN. PDH G QW K&9 0

UHS O DWAKNHB D W23 DIk XV WIFRDRB WR BMK DS/O D PH'GPDWHR QDFSI"D O VR
DGGIBGRWDWIRBEOWDIJIHNV K PDWH W@ WKKSU R P & K\ WD P S WH LYV
VHWXS HQDEOHVY FRQWUROOHG DQG UHSHDWDEOH IRUPDWLRQ

KDWH[WUDFXUUWUWFXYDYPDWEHRIXLQYROYHG
LQ"

2 X WV RGUHH V H D'UOALKWHB O DR O O H VESIDDAH G
UHSROOH\EKDROWFKRBRQGGHFLGHGLYH

EDFINQW®RKHOQPRY HHBRRUWR® R MR L QG

DGXOW OHDJXH

2WKWKDXROOH\EDYDMD RRWFUHDWREBLHYV

OLNMWLOWLURFKHQ@HZLQDOWR MR\

VQRZERDWGARBL Q WHUZ DW H U VINQMKH
VXPPHU



ZEei U eam g Tase j EANU @A
$ QQDAVD 7HL HULD

3K\ MFV 6SHHDOMB LRIWDP

<HDURI 6\ G W

:KDW LQVSLUHG \RX WR PDMRU LQ

" YBOZDEWHCDVFLQ RUWHKR ZW K H
ZRUDBUNW SK\V IKD/B O O RZH\VER
VWBYSWORDQ@®RVZHWKHXHVWLRQV
" Y\DGERRWNKQLYHUL\DHFKLOGKRRG
"Q WKIUDG'HGHFLGMRE RDQLQ T XL U\
SURMHRRWEODFWROHYV UHPHPEHU
VWXPEDEQBDAY: DY 8 SHQ GHRX U V
DQ&R X W\ MO L HRHR JH WIQHRX J K
NQRZOHWRIJHD W KURXWKH RV W
LOQWURGRPWRIN\SDSHWKD ®HYHU
EHHRRUFR QI X REHRR UH[FLWEG X W
3K\WLPOGE QNKPWPHQWEHFLGHG
ZDQWHG WR VSHQG P\ OLIH WU\LQ

XQGHUWWKEHR G DGR XXQGQP\ | L UNVHBKIH UHE H J DOV W H UKGRISDUWP HQW D
FROORODQBDWHWLWKKIIDPLOHBORBRQIX\VOLRE®Y HEXLOGILRUWHPHQW
DERXWUNM®RZDNGEHU\LWPRIGBERYWKHK\VLEROGGQ MK HQPKHUH V
EHHQ QR ORRNLQJ EDFN

:KDW GR \RX HQMR\ PRVW DERXW WKH SK\VLFV SURJUDP"

"UH DB UHFLKIMP R X RIEZD VV HR @WL Q IDFXPMAE KW W E R ERWWWKK H L U
UHVHDGE® K HLRPP LW PWERW D FKLWRIHVDRBRQ VLV W RAQ\DOLQG

H D J MWUR K D WHK HILHV H DOUGF@ R YRHIS K \ V LAWKV X G HZQKW RKKD ¥ X OW LB D W H G
U H DZHXO F R FDL@EQ V S LHIQ VLU R QWPRHRS\D BRWW6 R WKW H D F BIQ@BH V HD U F K
VWUHIPRIHVSRWRP X F KD UH) WR DI WIQQD JEQ X U WHVRWR RQ AL Y H

VW X G D& WNKX D OH.G\X F D BXVR QN W K HIFH Q X L Bl HKLWWHREK RXSDQGHDUQ
DERXW WKH PDWHULDO

" YBOMRHDEQWMRWIGHQFR X U D JMPKEHE D U WS E QFRIQI R L QN RV K H
GHSDUW PHROORIW XD U GRINR/XW QR ZO HEBHWH B EHH QW W H QIGKI9 J
FR O O RMQMHNHWDQ GWEMHRDIUHDBAW EH I UG W WL SRVW®GLYHUVH
VSUHDG Rl FXUUHQW FXWWLQJ HGJH UHVHDUFK

&RQWLQXHG RQ Q



:KDW RWKHU H[WUD FXUULFXODU DFWLYLWLHY DUH \RX LQYRO

"QP\ VHFRUHDUEHFDRK YR @Y MEKSQ G H U J U DEKINWEW X G HQMR Q
3K\6 D WKHMH36HFUHWBILSDVWD'UK D YWH U YN/ KHUHVLGHEWHPEH U

L Q L WALHDLAR®I\V L WIRE MQ Y R @ Y WEV X GHRYW U Q FO-RRWELIDFIN R X Q BE\H

P R UJHO DAGK DAM F L GHRER WEHH[ H F X WYLHYDEK D YBHH HVOFO X AMRR UNO R Q JV L G H
D VWU RMHDRPILQGLY LBRKREIH SFD UIR W KSK\VLFWXGHR®D Q ® U H
SDVVLRRDBRMIN\ VDR P S URWKXQGH U J U DSIXA D WS HU L L QFEQIZ D \

SRV VLEHOH' R @K\ 68HH F X W/IHYIKD E H HIY U HR $/S R U WW RH AR PIR U H
LQYROLM#KBHSDUWP A GWRQ Q HZEWEKR WMWKKWWXGER®D QGDF XO W\
PHPEHUV b

"RUNL@RZDBEUWLYDZWOGRPHLQYLUR TPHROQNRXW W XGERGD Q G
KHOSW@IURY QGHR S SR UW XIRLVQLGHU J U D G RDMEHHBU WP KQWH H Q
LQFUHGHEZOU G KQWDIHKD Y H H DIRG X VRIGV U\ MQRH FR Q QMM GHQ W V
ZLWIIDFX ®W®DNWHVHDREFERUWXPRWIDFEFHYVVWEORXRUNVKRSV
LQIRUPDWVRQBRQGQFUHRESBUWXQRRQEHEWK RIHVRE&PRUH

SH UV RO}DYCHHOY B O LR V W L BVAXKWAGH/BR USAKR.BUWY R B R/QHE W @ F R P LLQUIV W
\HDVUW X G HQWK SHHDPH) WRAMR X L GHK HW K U R X JWHRXWR X UIQQL U V W
\HDUYLY LWLGBHPHPEKHRIR YHUZKH O PILQNVDID VD Q § HLIDE HR X SSRUW
VWXGHQWY LQ WKHLU WUDQVLWLRQ WR XQLYHUVLW\ KDV EHHC

7KISDMWDUYBOYRUNBWO0$7 DQG$7 7HDFKEOULVIMDQBRQ7 V
'"HSDUW FRHQDW K H P DMHIDAB® B D ¥ H HQX FBI X O | L @ PRLHQUL HDQQFGA D V

EHHOQQLQF U H GRLEIRU W WELIWN VKV X G HEHWR PRRUIF R Q | L GIHRAM H L U
PDWKH P DDVELL FDOQUMR H O SGX QXWQ/G H U VRARRME G S\ P H P /MU X J 2 DW® J
LQ P\ ILUVW \HDU

:KDW DUH \RXU UHVHDUFK LQWHUHVWV"

0\ PDLQH V H D QRMKH I KEMW B MQR BIKR V IDFY® K H R U B WY BIRG KQR WK\H U
ZRUGWRPHW KW¥Q Y ¥ HDWHDROLAR W H DWHOD\DRID O © OR E CEHFHDQ W H U HV W H C
LQWLWKD@ RPSLKAVLFIVP SD U W L FIXQ\VD KON @'V B G WHK@W D Q J OBI@E Q W
TXDQWXPIRUPDWDRQYURSK\IVREYWHUH®WUREOSRY W D IWR.QDF N
KROBQGRPSDREMHFEDRVSHFL I LLKDADHY H QMKE®D DRROH) IRUPDWLRQ
SDUD ®R[EODKR®H UIJHYHQMRWEBURDGKRSWR[SORBRAXQGDPHQWDO
SK\WLFV PDQLIHVWYV LQ H[WUHPH HQYLURQPHQWYV

TKOMWDWDYHHH®RLDBRP S XW D WH R I BIORMHFUR | HVWWERUP HU R/X S
VWXG\LQJ XOWUDFROG FROOLVLRQV EHWZHHQ D K\SHUILQH HJI

&RQWLQXHG RQ Q



D5XELGLXPWR:M DUSIDUW L DQOADHIDHEY QHIKEY W X VDS B & Bl UFHRQQMW U R O
DWPHFKDQLR®XSS U H WHAD[ W RFE® \ZV. MARALIQE R O O LAKLLRRXWK L V
SURMHFW ZH H[SORUHG XVLQJ V\PPHWU\ WR KHOS SUHVHUYH

2YHWKHSFRPIVXPPHPELEBMR L GURIHVYVRX¥WURRSDSURMMROYLQJ
FRVPHFESORVLREXNRQER OO LMLEROM\B K HILQY LURQBPWPWFKDQLVP
IRU H[SORULQJ JHQHUDO UHODWLYLW\ UDGLDWLYH WUDQVIHU

:KDW LV \RXU IDYRXULWH FRXUVH DQG ZK\"

0\ IDYRXBRWUW K XMW DS UREDIE-OHOW D W PHFKPME@FY " YBHDOO\

DS SUHF KR HGYEH HIDE OVR X LOSV RR X Q G D WILIRRW/® H U P R G \ @IPA. F V
UHVXZHWR RRIVUD QW@ 6< IURFHUWPLQL MY XPSWIKHRWPDOL]DWLR
DQGRQWH@WRIHVLBUBOKMFWRDBUXDQWXHPFKDQLBY< DFORVH

VHFRQG

:KDW DUH \RXU IXWXUH SODQV"

"LQWMASSX UVXWBD G XDWXGCGWRMW\ 3K' LQVKHR U IBWLWILFPFXUUHQWO\
ORRNLA@WBRD G XDAMKHR RQXUR &N W K L&QINY HU VRV HIREN J U R RA EEGD
UHDYIQAXRECGRUWXRRRX DG OFRZAV RURBZVERWIS HUVIRQBHVHDUFKHU
2XWVLGH RI DFDGHPLFVY " KRSH WR WUDYHO WKH ZRUOG DQG "
:KHUH GR \RX VHH \RXUVHOI LQ \HDUV"

+RSHIX O OMKGRFWRUZRWMLQIMRWK DWO RAHW K R Q G XUMHW H DDUF &
FRQWIOGNPOHURR QBIERYWWAHR UB EHGED Y IQ RW KHQWKE N \XMDKIDW D XJKW
PHWKWWWRM)HYSHXIDUD QWKHREW KD \HDUWKMEWRREMFNQRZLQJ
WKDW ”» PDGH WKH PRVW RI HYHU\ GD\ " KDG

7HOO PH VRPHWKLQJ LQWHUHVWLQJ DERXW \RXUVHOI

" GLG PDUWLDO DUWYV IRU RYHU \HDUV DQG KDYH P\ ILUVW G



Qjbj <« U= TA a&-° :
3Rl =ITLQJ + RQJ
+ LJK ( QHU\ 3DUAF®I 3K\ MEV

"ZRUNQMH[SHULP ISQW VRIROLHFAMY X G W RIBK Q G D P HE)X\L DT LORIFRN W K H

X QLY HWKHO H P H BV D W\ IDFQDBAKIIR U F\M K B MQRAW H S\W R HPK HE H WWAK H R U \
ZHF X U U HIQDWGMY K WD Q ® R IGERA3 D UWIK\O/HL EW L FRR Q W BIRQN @Y
GLIIHUSDQW IDRDG NV F U KIREW K H\Q W H UHDVFSAL BHHL XL J K\DX F F H VIMQ X O
GHVFU ISDLURIR X X Q LY HIWDFMVKR UG W KBS H EWY ¥ O XTBHHFUHGLFWLQJ
W KD V VR W KQIH X W U BQ R VBN B KAR URIW K&HL 2 H [ S H U L PAKQ \WKHVE R/ K H
1IREMQLYHKDUR\GU $UOW'RQDIOG D Q@ K®ID RN Q F O XS QW MACCHY
FRXEGDWW ULBXWHKHKEDUKRDWWBHWD QH[SHULP H QWRIH W RMAK K H
H[SHULPH@®WDO E R U DW GRIG\L. F DWWEKD V LGRIZ ¢ K HV KR U WR D\ IO

6 W D Q MRWGGRI3 D U WRK\WVH EVWKKHR DROJDLQPRUKQ G H UV W R MVKLHD J
XQLYHUNHVQFOXGHIVUFKRQIDUNDWWHUWKKBEXSHU&' 06#612/$%
H[SHUL PHIGW R E MOKISIU R S H IRIM. KB H X W (S IDQRVZ IE\WKKHL FREFKHW #”//
H[SHULPHQW

&RQWLQXHG RQ Q



' DIN P DWHUVHDUFK Z IMKK 6XSHWE' O 6# 61 2/ $%

(YLGHREWDLQRBVWURQRBRVPRGEDIARY

DP\VW H UWRSRMP D W W'HDW D W W HU Z K L RO V
RQEHHREVHUYHIBDYPWDVXUHRKQMWKDW

'0 DFW XDRRXIGWYV RID O W WEWHQLY HUVH

'X HWRWWY DY LW B\R PR Q DRY FHH J X PDW W MAS

DNHE UL YRIW KHHY R O XRAWROEQ L Y HIJIV H F W/LKQH)

IRUPDWRIBRQOD [OHMHBIL OND\ $0O W K RIXW K

IXQGDPH@WMNO HURZQH[LVW HIHGR QN\W R Z

ZKDWW V' XHWRVKH HED®W H U COFDMLEUH

H[WUHPHO\ VHQVLWLYH GHWHFWRUV DUH QHHGHG 7KXV ZH K
EXLOWHXSHU& BI$SHULPIHQYWHNP XQGHUJURNXQE% QLY HDA
PLOXVRKWVRBNGEXUWKHREHO SUL]H ZREXQULOHIQRWAWD @4 L R/IH
FXWWLQJ HGJH H[SHULPHQWYV

3URIOLULDLMPR@EHNMDQH DQRGFR O MOK®ID U MW N BRPQN KH[SHULPHQW
FR O O D E RALMIKH @ B DWHALKH Q WV Q BVEB W X RUFRV /D WBW X NDHOGB Q G \X E L N
DPRQJIJRWKHWUWVKDYHHFH@PWRLHBDIRGOHV\WRRQELVIOMYHPEDQG)

WX UQRQ@NVKH[SHULPHQUWW X G HD@WB\R VW GRFR/O D \ IOD G H W\RIOL-RY
DOPROVI® SHRWWH{SHULPHQ@RR QVW URXOWE B U DWHIQ D POV K VDRI
FROOHF@@QD O\ELMWIR HD URK L QRS D UPPND W W & U LEEQIE Y H U\ WLKQL Q J
EHWZHHQDURXUUHIDRLQVK URBBKH ULRI® |HZP RQ WRNW Z H D N\\LKQH
PDFKLQRIOORZBWKUHHWWDBOWD WDRLLYBHND XQSDUDOEAYHGLY L\
WR GDUN PDWWHU FDQGLGDWHY WKDW DUH FRPSDUDEOH WR \

IHXWULQR HODVWLF VFDWWHULQJ VHQVLQJ ZLWK S5LFRFKHW #-

SVLGUHRPKDVGCOPOWBHBIQGWYXEIINQ®DUBNHOBSRREWKIHRVMQLIJPDWLF
SDUW ZROWHWN KW D Q COORGGRI3D UWRKOH MM KEH XWWE QR KRMXKEK VH
SDUWIZHOSWHGLEWHKRBR G @ RD Y/HURDVVEBNVWHSKRWRWQVF'RQDOG
DQWKEL2H[SHUL FFHURWIEME RW KHD VAHK H VHO X VA IY BHIY KD YEHH H®X W

X Q G MKWS R W QIRILKWK U R WKKR U RVAEIKX VKIRG\LRQ & D W K P \L I KWHXO/O
VRPH GHHSHU VHFUHWY DERXW WKH XQLYHUVH

7RGLVFRYHMXYWUVYBRVEIWIUBHSORWIKWHQV LEHWHFQW [WRVKHL U
KRPHW RZIX FOHBDFIKRHIPHD QQHXW UDLQERRUQ DUFROODE RZUWBWKL QJ
W K'HQ V WADAKXW D Q J H ¥/LZXK L FRXS H U DDAUHHW H DUHFIXF MCRWH Q RBOBIQ F H
ZLWK D GHWHFWRU DUUD\ SODFHG HLJKW PHWHUV IURP WKH F

&RQWLQXHG RQ Q



SHFHQMWZM R KHUHQERRQD Q VW LRVICW D HDIXE D FWHK\VLFY 3

KLJKO L WKKMANTRIWKWF L HQS\WDMFS5L FRF KHBW XR K §W X G HQWS HW K
&XGPRUMDOMKBHWHREWRW D COOM/WHRQ FWRWHH H[SH UL PH@W
FRQW LR W H DWQR W\KIHDE \W KHQ 8 W KGDBWROOHEMH[SEB®HILQLWLYH
LGHQWL IR FDXYMHHR @/ VE Q R WWH.U Q@I K IF R K H UHF@W @BHRUG H. QVK H V H
VWDWH RI FAUKR JBIBWR/ \GB & HF W RXIW XXSHIUDBIHWKR U B Q E HW W H U

GHWHAWRUGS 0D Q KRBIH I ZOWIQ H ZV H F K Q R\CKRDMY BV X U D OW RHRGX U
RZQ ODE

&RUH WHFKQRORJ\ &U\RJHQLF FU\VWDO GHWHFWRUYV

7KHRPPRI®IDWRUER WKKE D LP\DWWHD USRS H U & 'B6S H U L FCHIDBWK H
QHXW BHQR X UH B HRR\F K HS/M U L RH. @GV KFHU \ R J HFUL\N & 1BW H F\K R U H
VHPLFRQGHKFAW RIGIR R OGIRZ @ BRERXW GHJUHHWRY EVRJMNWR R
EHWAXSS URKKMOW UQ R VWK IDQ IH. W /IHVEK. W WHE U DLQWL R Q 6(MEQ VIR U V
XWLOVXSHUFRQGXWWRHYWURQ 7UDQVPXWBWPRIOQWRSIHELVWRU\
ZKLFRUMKIRRVVWUHFLWIDLQHHVUHBLFRQG XFWRRBUWHLHL{WUHPH
VHQVLWWRLMALSHU P W X WK HW KEH WM H U P R P HYLNWR QD V X UL QH

KH D\ G X FENE K\HO L J KSADHUWML @O H U D A WW RUBRURV K®IH X W URQURR/RV K H
SRWHQWLDO GDUN PDWWHU SDUWLFOHV

7RSXUVK@FUHD VDRQWHILD ZE¥R QW VDR H Y H ORKIMH F K Q RAR X U
EDVHPO@ER U D MR /HQ QB VLEXLOGHQIHFHOQWDXLDEGOXWLRQ
UHIULJHADSWRMHF KLHVYLQJOHPGODLVIMIBR S B U DDADGU W\ IGADKQ
DUUD\ Rl 6XSHUFRQGXFWLQJ 4XDQWXP "QWHUIHUHQFH "HYLFH\

&RQWLQXHG RQ Q



RXW\VWH®BHQH ILMWIRPWKHRURQWR
1DQR)DE ULFHDQWZR BER F D P S X2\H
FDQUDSLGORWRWPSHR YGIBWHFWR U
GHVLDIMVHWW HIPQR X E DV H P FDD\E

Z L WK/ K RWWU Q D URDFHED OKRIDY L O\
UHORQRXUULHQGBODWLIRQRXU
EDVHPHQWLJKERXWVSHFLDORXSV
VKDUYQBRLPOD\RJHQEE OR VG&BR X S V

Z KR D YH{ W H QN [LSYH-U L B @ B AZLLQDIO O
VRUWYFU\WWBRWKQXQGHUVWDQGLQJ
WKHRDERYWK HVRIOL G W\W D/\NMFY G
LOKDQGOLRHVUHD J REM HFHWSHFLDOO\
ZKHQZH IDFFRXUFRPPREKDOOHQJHYV

FDOPLQJ GRZQ WKH WHPSHUDPHQWDO IULGJHV

9DUVLW\ &HQWUH DW 8 RI 7 &UHGLW

'‘DLV\



g < E e A < U o
3K' FDQGLGDVM. \ B 7KRP SVRQ UHFHLYHV VKH - DODGX
$Z DUG | RUDQ 2 X\WADQGLQJ 3XEQFDVIRQ

7KURXHQHURXYS RWRWPD Q D GKK; 1D Q D G X
$ZDUGQRUDQ 2XWVWDQBXNERILFDAMRQ
HVWDEOLQKHGIHSDUWPRQBK\V L FWVR
DFNQRZOIKG YW X G HHEK\RK/D YSIXEO LMK H G

SHHU UHYDRHWH&DED F D G H MIRFX URQDO

W R SIUFH O D WHREXD QW XIPQ IRUPDWRRG
TXDQWRBWLFWUGBHOLJWRBGRXWRHYV
\HDUWMWFLSLNOE@WRPSVRIKRUHFHLWHKG

DZDU® HFRJQRWKILBQSHYRZP XFRVLPH

G R HD/S K R WARSH @GD @ W R ML F L W [EWM LIRQH
EHL@UDQVPUWWRBERRRE®WRPYKLFK

ZDV SXEOLVKHG LQ $3/ 4XDQWXP -RXUQDO LQ

TKID/ZDUW® KKHHVRDER QD WURPD Q D ®MX
7TRURQWR EWNMH®BRRS D RQLWHO RWH MAR
WKHSDUW RHBEW LFYXPERURUPHRVW
GRFWRHOORBRVVWXGH@QBWQGHUJUDGXDWH
VWXGHQWY DUH DIILOLDWHG ZLWK ;DQDGX

D QD GRX Q ®HIE (2& K U L V:WHLHDGE UNRIR\NZ HZ D Q WAHRE F R X U WY XHB LHWY WH
| L HROMGX D Q L QPR U P D WGROW RFS WL G % & MWK HNR) REZK IDV) D ®X BD Q \
RWKHU TXDQWXP VWDUWXSV LQ &DQDGD H[LVW ZKHQ WKH\ JU

KWWSYV SXEV. DLS RUJ DLS

A\OH 7TKRPSVRQ VKDUHG KLV WKRXJKWV RQ KLV DZDUG ZLQQLQ

"QWKBWSHWDQVZBYHWLP SGHVX QG D P HDQXWDOVMRLRRMOLIKW PDWW H
LQW H U DLADB KRV VW KX ROFORR B W R B VW K R M WY F D W WGEHRIHENG/
VSH@®WLMDHD @WRMFLW DWRWEZD\"IVRKRZP XFK'H LQWURI XFH
ZDRIGHILQDL@BHDV X UKW FENP R Q L W RAUKDWR B MWK/ H F RBIED R |
OLJKMWUSULVER YBR ZVKDVK M/L PFHD EHQHJDWENEXVRI TXDQW XP

L QW H U | HAUKHHQUFHHY XSOVMRY DGH B H U V S HR @K IRYABIL JKUAR S D J IV W B R'X QK
DEVRUBHGL X P SIJ R F MAK\DWH Q WWEDVOR FPLREO H F D@ELS W ISFKD D LDFY/G
SOD\V DQ LPSRUWDQW UROH LQ PDQ\ HPHUJLQJ TXDQWXP WHF

&RQWLQXHG RQ Q



KDWNVKHRUHWDPHZ RRIUMW [SHULPHQYQMWWBEERXXVHD QEZKDWDGH
LW SDUWLFXODUO\ HITHFWLYH IRU \RXU VWXG\"

7KLSWR E @ M\PK H R U HRKLDFOD@HD@ BLZBH D V R QWY WZ D Q WWREQ R RMWX V W

W KIHY H U Y LHDIS K R WWRSQH QIB\D @ W R RI[ F L W CEVWK MRAL FEIR Q G L WR GNKHG

S KRWWRXF FH V BIDNOVAMKI RWKRHO R %8 FR QVKIK T®D QWHPV FULBNY LR Q
SKRWRUR SDJIWKIURNE®RRIBWRPYH EFRP S O L EIHW B BWKSK R WHFD®
VFDWWHU LQWR DQ HIIHFWLYHO\ LQILQLWH QXPEHU RI GLUHFW

7TRDGGUWYXWHNVNKIDO O HIHFHRVEL QMEZ R KHR U MR IRCRVMOD WE RRIW MQHG
W R JHWWKKZH DYXID ODRHU P D @WLY/®X D Q WX D M M"WFRAHRRUKNLAR P E L Q D2ZW VR Q
HVSHFHDIGIG \WHY¥B XWO O RZWERYV R O/MDRKNFHQ JTXIB Q WAXXIPD M HEMKR B K
W KSK R WRYQU D Q V P MWWRRKEKKO R XGW KRBWM)PR [ S O L6 HW BWDWLAERMV K H
PDQ\ ZzD\V LW FRXOG KDYH LQVWHDG EHHQ VFDWWHUHG

+RZFRXOBXULQGLQIMOXHIQXAHX GH YHORSPH@WWLRWUHODWHG
WHFKQRORJLHV"

7 K LAR UINW KUHH V R W U FGCU L R V L WU FBWUHLDY BIFKY N BER Q FH SW X P 9 OM

T X HV WLERRQOWJ KW  ALIDWWMALEBDRD & HZ HUHH Q XL @ M OS UEVW IBIQ V Z H U
$OWKRWMBEBDSHMXQGDPHQDEROWAHSH@IXQXQGHUVW RQIGEMVL F
SK\WLSEDRFHAXFEGYDQIF@GWUVSHFI/RYW N KD KR ZU HV H D U AKH QW
DER XJ\W O D0WHRE O BRR I IHUDQH S HUV SHRQALIKW PLOQVMWHRIUIVE MLL\R Q
ZRURD\KHA® VSIXUMNEHYHORSPE QWY WRPW REWVH O DIWMHHRK QRO R J L H \
ORUHURDGIORSWKRBRWLL QG L\HYYWUHPLQWKBYWULRVLWUY KBWHL BRK
FDQ OHDG WR XQH[SHFWHG DQG PHDQLQJIXO LQVLJKWYV
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3URDLULDRDPRQIGW UHFLS LRHIQ\K H
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7KUXQSURYLBHIFKLQJ WHPXDIWS U H

W H Q X U HWHHDQXOHP® SH RIMR UG Q R IW K H
SK\WLRDOOLYHFLHQFRRSXWRAUHQ¥WWWLVWLFDO
VFLHQEWPY WK H P W WRAKID F X RWS\U W V
6FLHQFH

3URIHVWIRWLDPDPR QA QRF XW K MVL PW R
LOQWHGXHORKHH[SHULP 8 QWIXARWURGE D U N
PDW\GHUB FIW H FAM DRIGLKIM W6 X SHW\RIJHQLF
'DUNODWW6GHHD UFBXSHU&'OB[SHULP B QW
612/$%ORQUWKKBYRILDPRQEGESRUVXE
DPELWLRXVSURJUDRUQH[W JHQHGDWNRQ

PDWWHU GHWHFWRUV

0 RUH LQIRWP DIRQ KHUH

KWV ZZZ SK\MEVXVRIRQR FD QHZ V DQG

HYHOW QHZ V SK\ MEV QHZ V FRQIUDW@MRQV \R SWRI P IUDP
GIDP RQG RQ Z 1QQIQ) D GRIRW\ \VKRIFKHWDZ DUG

B3URI 3HNND 6LQHUYR & 0 LV WKH UHFLSLHQW RI WKH

7KHOILYHRHODFX GWWL]HGYZRUBHFRJIQD]HV
IDFXOMWREHAKRKDV HUYWIKKSQ LY HWRYLRWR QWR
ZLWEL VW L Q BXICRIQDSIOE H BB 8 DS IL\VGELHWH U V H
V'S KHUWRAHRID Q\ H D UAK H. Q W H QUGHFG S R HQRAL V

DZDUGDQH[HPSORQLY H UMWY DPH@ VHQLRU
PHPEHU RI WKH IDFXOW\

SURGBLOQHUBKDVPFEEHHQHFRIQLIREKEXQLYHUVLW\ ZLGH
VHUYDMAKBHSDUWPBOQWD/OARQ®OQOVWLWXWLRQDO
OHYHORQJVVAWHEDDMHRHUHYV HDWHB FKDL@QA
PHOQOWRUXKK®P WHUYB®D JUHOFWWLRH @ KH

oLY

8QLYHUVLW\ SURYLGLQJ GLVWLQJXLVKHG VHUYLFH WR WKH 8Q
DWDQOHYBHQB®DQVSKHUHNDVHU YHGG VWL QREKIRRAEDQDGD V
ODUJFHMWL FHSDUWPHBVHD R IWKHDFXQWUWY6FLHYMHUHQJIJWKHQH

GLYHUNQMWF X OMAF U X L WDRHEQ VS U R YWIGHI [SHU L HRIAHU VW HHQDAUU \

XQGHUJUDGXDWH VWXGHQWYV
0 RWHLQIRWP DMRQ KHWH KWV ZZ Z SK\ MEV XVRUIROMR FD OQHZ V DOG HYHOW QHZ V SK\ MEV
QHZV KWBVZ Z Z SK\ MEVVRUIROVWRFDDGP LOSDI HV

&RQWLQXHG RQ Q



UU3 ¢cAb s j@<«UaseU;jb
HZ HOPRP HRQHOQHZ Wl | DQG EIG JRRGE\HW ¥ RWaII P HP EHWY/

$ ULYDY
' IHGD' LFN
0 DQDIHU ) LODQFH DQG + 5 $GP IQVADARQ

" [HGWD KDV EHHQ Z W WH 8 QYHWW RI 7RURQR VQRH DQG
IRIQV XV ILRP 276(  Z KHH VKH VHYHG DV D 9%XMOQHW 2 [IIEHU $
SIRXG 8 R 7 DP QD ' IHAD KRGV D YDFKHBURI &RP P HUFH
ZMW D VSHADDDWRQ 1Q $FRXQWY DQG IV D &KDUMHG
3R HWMRQDCH FFRXQEQW&3S$

2 XWGH Rl ZRWN VKH HQR\ V WDYHOH SHUHQFHY HVSHAD® \R WH
&DUEEHDQ H S®RUQI P XVE DQG FX@H DQG YROQMHUQ) Z W
WH. 1IZ DQV&OE Rl 7RIRQR &DUEEHDQ

" HSDUAKUHV

0 LFKDHOD DQ®A WKDUHV KLY RXUOH DAMH GHSDUR HQW

' XUQI P\ M[ \ FDWIQWH' HSDUR HOAR 3K\ MEV ” Z DV SUMBIHG \R
EH SDWR D ZHBRP IQ) FRP P XQW R IDFXGV MBI DQG WMGHON

BXSSRUMY DQ RXWEQAQ) JIRXS R UAHDUKHY DOYDRQ

[P SRUDQVZRWN 1Q FIP DW \AHJRH SDUNEBI SK\MEV  TXDQMP

P DWUID® DQG RSWA EIRBIIFDCEK\ MEYV DQGKLIK HHI\ SK\MFVZ DV
GHB0 UZDWEQ) ” ZDV DOR WKO |RUMQDW \R Z RN DBQIMGH DQ
DP D] 1 [IQDQRH DQG UAFDUK DGP IQVADARQ WDP  DOR! ZKRP
ZDV SIRXG \R KDYH KDG DQ RSSRUMQW \R ZRWIN ZIW DQG ZKRWH
HIRWV LQ WH GHSDUR HIAZ LOFRQIXHWR KDYHD P HDQQIIXAP SDRW
7KHG-BDUR HOWV WUHI W 1Q ERW UAV-DURK DQG SHEDIRI\ P DGHIMD
WKO® \SHADOSORH R JURZ ' XUQ) WV WP H " JUZ SURHMRQD®

GHYHBSHE Q7 W@ DQG FROMEXWMS \R D G.QDP IE DFDGHP IF
P MIRQ 7KLYH SHIHIFH KDV CQDXYUD® GG P HWR FROMXH VKSSRUINY

WH EURDGHU UM-DUAK HOMSUMH DWB R 7 1Q P\ FXUHQAMUR®! DV
0 DQDUHJ ) IQDQAH 5HHDUK DQG"QQRYDIRQ 2 SHIDWRQVIQ WH2 [1LEH
R WHIIFH 3UGASDO5 HHDUK DQG"QQRYDURQ DV 70
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XQYHMW DV KDG H SHIHIAH SURYIGQ) DGP IQMADWH DQG VHRUHBUDO
XSSRUAIQ \WHO DW ' FBWIRU  \ HDUY DWEXGBIQ 4 DERRV 8 QYHIW 1Q
BXAICDMR 2 P DQ : KIGIFKHNGQ) WHFDWILHGVIQ WH 7RIRQR 6\BU
FDP H DRIRW D FDWILHG $G IRU D 6HRHBUDOSRMRQ ZIW \SHADO
HP SKDWY RQ ®M \AHQME WSIQJ IRU P DQXVAUSW DWKH 3K\ BV
" HSDUF HOADWWH 8 QIYHIMW » \WBUMG 1Q 0 D\ DQG HYHMD®
\KSSRUMS P X@B® JIRXSV @H 7KHRUANDO 4 XDQMP 2 SWRV
SRQGHVHG 0 DU DQG +LIK (QHU\ 3K\ MEV JURXSV ( YHOASDQQQ]
ZDV DOR DQ IQMWOSDWR P\ IRE DV” P DQDIHG P ICDLY @ HXK
/ HAXUY DQG VHYHDORWHJ ZRINKRSV ) LRP » \KSSRUMS \WH
&HOH IRU4 XDQXP "QRUP DWRQ DQG 4 XDQMP  &RQUROKDQEIY D
WQIHR DGP IQMADWH HHWSOQQAQ) DQG IICDQADAG\WMY ” HIR HG
P\ NRE DWKH3K\ MEV' HSDUR HOADQG WRRNXS DQ. FKDEIHWDWADP HP \ ZD\ "WZ DVD SBDWKUH\R Z RINZ WK
|DFX@V DQG Wi DOINHDQG” HIR HG P\ WILW\ FDW/ R VHYEH LQ \WH\DP H GF-SDUR HAZ KIEK |HIMINA D \HRQG
KRP HVR P H
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