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'"HDUDHMWYV DQ&JYDU

7KLV WHUP KDV EHHQ ILOOHG ZLWK H[FHSWLRQDO DFKLHYHPH
VWXGHQWY HDUQLQJ DZDUGV UHFRJQLWLRQV DQG VSHFLDO F
2QH RI RXU VWDQGRXW VXFFHVVHV KDV EHHQ LQ $FFHOHUDW#
FROOHFWLYHO\ UHDG RYHU PLOOLRQ ZRUGV :H DUH GHOLJF
UHDGLQJ PLOOLRQDLUHY LQFOXGLQJ HLIKW KDOI>PLOOLRQDL
PLOOLRQDLUHYV :LOORZ : DQG 8PDU $ ZKR KDYH VHW DQ LQFL

‘H DOVR FRQJUDWXODWH WKH VWXGHQWY ZKR WRRN SDUW LQ
SDUWLFXODUO\ /IDYHQLD 'KUXY (GHQ /DFH\ DQG (PLO\ ZKR C
UHVSRQVHV WR WKLV \HDU¢V VKRUWOLVWHG ERRNYV

$FURVV WKH FXUULFXOXP VWXGHQWY KDYH FRQWLQXHG WR L
SURGXFHG DFURVYV DOO \HDU JURXSV ZLWK VWXGHQWYV H[SHU
WRQDO GUDZLQJ LOOXVWUDWLRQ DQG SULQWPDNLQJ ,Q 'UDF
FROODERUDWLRQ DV WKH\ H{SORUHG &RPPHGLD GHOOG¢$UWH
1IRXJKWY DQG &URVVHV

2XU +XPDQLWLHY VWXGHQWY KDYH VKRZQ FXULRVLW\ DQG PD
*HRJUDSK\ WDFNOLQJ PHGLHYDO PRQDUFKY DQG WKH ,QGXVW
PDMRU HYHQWYV RI ::,,

,Q 0)/ SXSLOV KDYH GLVSOD\HG VWURQJ FRPPLWPHQW WKURYX
FRPSHWLWLRQV ZKLFK FHOHEUDWH YRFDEXODU\ UHFDOO DQC
$ UDQJH Rl FUHDWLYH DQG SUDFWLFDO DZDUGV DOVR VKLQHYV
GHYHORSLQJ LPSUHVVLYH SURGXFWV LQ 5HVLVWDQW ODWHUL
ZRUNZIURP URFN FDNHV WR SDVWU\ GLVKHV HER>VSHDNHUV W
OHYHO RI VNLOO DQG LQGHSHQGHQFH

6FLHQFH :HHN EURXJKW IXUWKHU H[FLWHPHQW DV VWXGHQWYV
IRUHQVLF LQYHVWLIJDWLRQV DSSO\LQJ WKHLU NQRZOHGJH ZL
)LQDOO\ GHVSLWH FKDOOHQJLQJ ZHDWKHU RXU 3( VWXGHQW
GHYHORSLQJ VNLOOV DFURVV UXJE\ QHWEDOO WUDPSROLQL!
LQFUHDVHG FRQILGHQFH WHDPZRUN DQG OHDGHUVKLS

7KLY WHUP KDV VKRZQ MXVW KRZ PXFK RXU VWXGHQWYV FDQ D
SURJUHVV FUHDWLYH H[SUHVVLRQ RU SHUVRQDO DFFRPSOLVI
RI WKHP DQG ORRN IRUZDUG WR FHOHEUDWLQJ HYHQ PRUH VX
+DYH DQ HQMR\DEOH DQG UHVWIXO (DVWHU EUHDN

OLVV 5Q®WHWW
'HSXW\ +HDGWHDFKH



SFFHOHUDWHG 5

,Q $SFFHOHUDWHG 5HDGHU $5 VWKA/HIQIWW BLHH QHDXURK D RRQGHU I
KDYH EHHQ PDNLQJ JUHDW SURDWHIVEO QVRHSYVRRE RRIWKHVH VW
VWXGHQWY KDYH EHHQ WHVWLQJIDR® W& H HIRGRNN[ FALKADHAG WY \Q H [ W
KDYH UHDG $5 WKHQ WUDFNV WKH ZRUG FRXQWYV RI RXU
SXSLOV DV WKH\ VXFFHVVIXOO\ SBIVWVHOBIEK DWAN® :RUOG %RRN 'D\
6LQFH BHSWHPEHU RXU <HDU 3XBUQMVW\DRHHYHHIMG R YRAFXUULQJ
PLOOLRQ ZRUGV FROOHFWLYHO\ WRRN SBIODW L X SROODERUDWL)
PLOOLRQ :H FRQWLQXH WR EH UARDNBKRS$ EDRRISIWWRG LQ D ERRN
WKRVH ZKR DUH KDOI PLOOLRQD MWK TRLDUYKRQDHRISY DG DQG H
PXOWL PLOOLRQDLUHY 6HSDUDWHDED 0 PHYVDW KHDOKRVEKWLQY D QD
DZDUGHG IRU VWXGHQWY UHDGL@KEWRRNMWRID R XU ZFRHDEGHQIXO FHO
3DVVSRUWV ZKLFK LQFOXGH FERRRWQZLWEK WAMDGNJIRIWLQJ DOO R
ERWK .6 DQG .6 SXSLOV WR LQVSLUH RXU VWXGHQWV WR

'H DUH KRSLQJ WR FHOHEUDWH D5 WIKGWRW RXQ $X OIHVWRQV EHLQ
RYHU WKH \HDU WKDW WDNH WKH. QIGH5RQEGEHQWRUEBBRPLUQY W XGH
ZRUG PLOOLRQDLUHV :H FXUUHQWHDGKRMH KDL K W KIDFIK OHVVRQ
PLOOLRQDLUHV DFURVV ERWK \HBUWHK RXHN JHH DORAR KD YBHIQW DV W
QLQH ZRUG PLOOLRQDLUHV :LOORHIXIHHE\8 HDIHYU DWBIFH LQ (QJOL
WRSSLQJ WKH FKDUWYV E\ EHFRP L%QH QRMOP LU ¥ WSRPQWDRK <HDU D
PLOOLRQDLUHYV SURJUHVV ZLWK {%R\V 'RQ¢W &U\

%ODFNPDQ QRYHO DERXW D WHH:
OUV ORUULVE¢ JURXS RI  VWXGHQWQW [ISHIFW MEOWIURQHW RORW KH LV
WKH DQQXDO 5HGKLOO $FDGHP\ 7UXVW %RRN $ZDUGV $
VHOHFWLRQ RI VWXGHQWY KDYH ,FHEDWH D ¥ MWQUGIHURW VWD KDYH D UH
VKRUWOLVW RI ERRNV VLQFH 2 RWKOEM WV HER/L WK MK HQED YHH ZLWK
EHHQ GLVFXVVLQJ HDFK ZHHN LQZWBWLW KHR DN 8§ 2DWXGG\LQJ LQ WK
VHVVLRQV 7KH\ WKHQ VXEPLWW H® LVOKHGW ZRWHK W R BURYMDRQ 5R
YDULHW\ Rl FDWHJRULHV WKH ZVO\QHEHQRIVZKDFEK EHBIK UHDGLQJ
DQQRXQFHG DW WKH ZRQGHUIXO GHRGI QW I MR DKW KDV QW R QW HV W
$FDGHP\ 'XULQJ WKLV HYHQW VWK G B W WRQMXW SVRDRQ\G WRQGOD F W
VHVVLRQ E\ WKH LQFUHGLEOH % HDE RIXY\L \Z K B YW KR UORIY W KOHW LUV W
6RXS ORYHPHQW DV ZHOO DV W PHHVE ®H NWRP L QUKHIBH QW XU\ VKF
VWXGHQWY IURP DFURVV WKH W WBXWRW \ 7IHDZL @R X W& WKDW ORRNV
DQQRXQFHG ZLWK 0\ 'RJ E\ 20LYDD GDWKHRKIO/WRU\ RI ZRPHQ¢V U
WDNLQJ WKH ELJ SUL]H « D ZRQGHRHAX?® ERRMDERIWMVINLOOV EXW
ER\¢V XQLTXH ERQG ZLWK D GRJ ¥IWRGHQWRUMNKLOQOYWRG WR VSHD
ZKLFK RXU JURXS ORYHG 6WXGHRWKHNONVR KDGHW KMR GHYHORS W
RSSRUWXQLW\ WR FUHDWH VRPHWKLQJ EDVHG RQ RQH RI WKH
ERRNV DQG D PDVVLYH FRQJU D WXOHD WR RAGARMHRD D YW KHL I RL @ XV
'KUXY DQG (GHQ DV ZHOO DV /DEHO ®DGKRP PG\ WERX OHDUQ WV KH
DOO WRRN DZD\ DZDUGV IRU WK HS O DLFGHR/UGHGI U R QBHH KW N D W L Y H
WDVNV
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SKRRIWBK\ 7ROD0O U¥ LQJ 3URMFW
<($5 , QWBULHGE . DO/ARWHBN
3RO 3UQWQJ =RRP HX, Q YoX\WMIQHY <HDU KDYH XQGHUWDNHQ D S

GUDZLQJ SURMHFW LQVSLUHG
<HDU KDYH EHHQ GHYHORSLQJ WK*AHWP 5 QL{KRADRILDD SKKNIUO MW O
WKURXJK D SRO\ SULQWLQJ SURMHFRULIQMS KW BIGOE\GWMKD ZAHE RAC
FRQWHPSRUDU\ DUWLVW 'DPLHQ +LSQWQ 8W XIE® \§ B WX DPIOQ HRGJ P V
EXWWHUIO\ VKDSHY DQG SDWWH U Q8%WXQGEHUWHY[\EHBHPA ERRRVXG\LQ
H[SORULQJ VI\PPHWU\ FRORXU DQGERWPQXEBO7KKRWRIUDBKE SL
ORRNLQJ DW WKH VNLOOV RI WRQDG WM IYIWKDYJIIBFQFHG EQ
REVHUYLQJ VKDGLQJ DQG KLJKOLJWRQ@D ZWMXLH) DG RBBHGJ
LQ ZLQJV WKH\ WKHQ PRYHG RQWRIRBRRNLQJ DW
PRQRSULQWLQJ LQVHFWYV ZKLFK ZDV D KXJH VXFFHVV
)XUWKHUPRUH WKH\ WKHQ WUDQVIRKIFPH® KHIQH P B YGHEV RIQWRL DMMERN
SRO\ SULQWYV OHDUQLQJ NH\ WHFKBOKRMNWRY WXFKVDR| QW RV HH KWL
GHVLJQV LQWR SULQWLQJ IRDP O DPHFIRI VAWR\MAXD SBUKRDFKHV WR
H[SHULPHQWLQJ ZLWK UHSHWLWLR @ ID\QWGL ORWIRWLWLHRABRLQW )U
7KLV SURMHFW KHOSHG VWXGHQW VVEWL®HQMRQ GLHGHHIDFRISHG D UH |
PDUN>PDNLQJ DQG SULQW SURFHVVEVDIZL@IV V8 KO M DRI GG D &R XIMQ
DQ LQIOXHQWLDO %ULWLVK DUWLVWDQLSXODWLRQV RI WKHLU SK

WKHLU ILQDO SLHFH EDVHG RC

<($5 7KLV SURMHFW VWUHQJWKHQH

GUDZLQJ WHFKQLTXHV SKRWR
| @XVADARQ 3 IRMPVOQWSILHGE\ 7P %6XURQ WKHLU DELOLW\ WR H[SORUH ¢
) HLO D2 i& RQQRU WUDGLWLRQDO DQG H[SHULPH

<HDU KDYH EHHQ ZRUNLQJ RQ D FKDUDFWHU>EDVHG
LOOXVWUDWLRQ SURMHFW VWXG\LQJ WKH GLVWLQFW YLVXDO VW
7LP % XUWRQ NQRZQ IRU KLV H[SUHVVLYH JRWKLF LQVSLUHG
FKDUDFWHU DUW DQG )HUJDO 2¢&RQQRU FHOHEUDWHG IRU KLV
HQHUJHWLF XVH RI FRORXU DQG ZKLPVLFDO VWRU\WHOOLQJ
WKURXJK HYHU\GD\ KRXVHKROG REMHFWY FRQYHUWLQJ WKHP
LQWR D KRXVH 7KH DLP RI WKH SURMHFW ZDV WR DOORZ VWXGHC(
WR FUHDWH WKHLU RZQ IURQW FRYHU IRU WKHLU RZQ IDLU\ WDOF
6WXGHQWYV H[SORUHG VHOI SRUWUDLW LQVSLUHG FKDUDFWHU
GUDZLQJVY H[DJIJHUDWLRQ DQG SURSRUWLRQ IRU H[SUHVVLYH
HITHFWV FRORXU FKRLFHV WR FRQYH\ PRRG DQG PL[HG>PHGLD
DSSURDFKHV IRU WKHLU ILQDO RXWFRPHV 7KH\ FRQFOXGHG WKH
SURMHFW E\ FUHDWLQJ WKHLU RZQ LOOXVWUDWHG VFHQHV
FRPELQLQJ QDUUDWLYH DWPRVSKHUH DQG LPDJLQDWLYH
FKDUDFWHU GHVLJQ ZKLFK WKH\ FRPSOHWHG RQ D SDJH ZLWK
'"DVSHFWV WR PDNH WKHLU IDLU\ WDOH FRPH WR OLIH
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, QWHWULGWP  XYGHNVKDYHEH LOAMRGKHAS

VR WHLQM QDTG H WLLDOFRP SRCHOWWDV
P DNHXS DFRP SXWJ 7 KH KDHH SRUIHGKRZ

WHH SOV XQRARQ DG AVARYHHG Z KUK

HBP HIWLQ OHPHDFRP SXWWWASHHS DG
SHIRWP DOFH 7 R FRQFOCHWH XQUWAXXGHIW
KDYHEHHQ LQARGXFHG VR ELCDY QXP EHY  WH
IXQAP HQEDDQI XDIHR FRP SXWMY  DQGKDYH
GOONZ K\ ELQDY DKHRQD W WP FRP SX\MY/
FDQ LOM.SUHADQG SURFHY/

/HP

Q7HP  \WNGONZ L.OH SRHWHZ RUGR

IP D HHAWQ) X\MQJ SUR HXRQDDJ WDGH\R\E DH
7 KH (@B00DYDUHV R WRKQTXHAR HKDOAH
IP DJHY/ LQFOXAQ) UHP RYLQI XQZ DQWMG HBP HOW
DQG DEAQ) @ HHG GHRMR FUDM YLXDD

LP STPMY] UHKQV
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Q7HP <HU WMGHOWKDYHEH DQWHU
%7 ( YNMCHW 7 DG ( QMBI XQWIDAQQ]
DIRXQEDARQDOQLI KWQR * & 6(  GYHIEXMQHW
WNAH/ 7 KH KD/HH SERUHE FRIHFRQA-BWAKIK
D/EWDQAQ) SUAQ) WADAM] LHV DG DEYHWIQ)
WRKQTXHY GHYHERSLQ) D XQEHWEDAQ) R KRZ
EXMQHXEYDAMIPADQG UHEQ FXXRP HY/

HP

Q7HP <HU WNGONZ LOEXT
SUPWFIDN@IQ0 [RRRW [ FHOGDOQ
KRZ \SUHIBKHANVDHX\HG\R RU DQNH
DQDO\H DQG SUHRHANDE 7 KH Z LOH SR
HXHQADO XQPARQVKK D/IRP XOV FHD
IRP DM FKOWDQG @B\RWQ) Z W D
|RFXVRQ UHIDZ RUTS CESTFDARQVLO EXMGQHN
DOGHYHY A0 SIREGP \ROLQ
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Q7HP <HU WNGHQNKDMHKOGWHU
\HFRQG% 7 ( 9%XMQHW ,7 DOG( QMBI
XQWEXL@QJ DI RXQEDARCDOXQEH WA Q)
R NH FROFBWIQ* &6( GYHIBEXGHNY
WXAH/ $ P RQ) WH\RSIEVH SBUHG WNGHON
KD/HH CP LQHS UHYHOXH DQG FRWFDBXQWRQY
D/Z HODVGHYHS LOQR WHSUGASGVR P DINHV
\HI P HQBARQ R XQEHWEGKRZ EXMCHXHY
LGHOWN  DQG VLD HAGL T HHQWEXWRP HJ
JURXSV

/HP

Q7HP  \WGQNZ LOEHLQ GDLOIQ) WH
S\ WRQSWRIUP P 1Q) GQIXDIH X\Q) WH
35,0 0 PHNMRGRRI\ 3UHIAPAG XQ
,QYHXMDM 0 RAI 0 DNH 7 KIVARKPMUHS
DESURTK Z LI XIGHWIHP \WWMURXI K WHFRH
SUCASBYR SWRIUP P 1QJ Z KIOWARYHIQ]
DOMHEDIFVR S\WRQ \XFK D/YDULE®Y
@BWSH/ GRSV FROAWRQDYDNG | XQAMRYY
B\MGHINZ LOCHHBRS WHUFRAQ]
FRQILGHOFHWURX] K KDQGY RQBRAV\MDAEXLTS
@I LFDOMONQ) DQGSUREGP \ROLQ) \N@
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,Q<HW ' UP D Z HKDHFRQMXHEH SBRUQ]

,Q<HU ' WP D WGHWVKDHGYHRSHS WHSD 1 RXIKWDQG& URXH/E\ 0 DBRUH
WHUNRZ GEIHR WHDAHKIMWRY 1URP YUDANP DD 7 KURXIK SUIPWFDCH SRDARQ R WKLY
3DQRP [P HOQGGFRRP HA - WIURXIK R SO Z HKD/HZ RONHGRQ EUQILQ) WILVSD VR @H

&RP P HADGHO$ UM & RP P HADGH@ UMLYD LQ RGHUVR HKDQRH DG L QM WHU®RYHR
WSHR GIP D 7 KHZ RG/DH, WIROGP HR  \WHDWH DG XQEHWEG WHGHBW R \WHP HAKD
FRPH3 RUSD R WHSWRHXRQC 7 KURXIK WLVSO KDAR RITHJ 7 KURXI K WIMFKHP HR
WLVKIXRUE DWRP  \WXGHONVGHYHBSHG \WHU Z RN Z HZ LOFROAMXHGHYHBSIQ) RXU

WP Z RIN\NLQYDQG EXLOKSRQ WHU XQEHWEAQ) R WH YDWNRBYZ IWLQ WHWHDAH

FRQLGHAHZ IKLOQ WH\XENMPW: - HDBR IREX\HG DG FRQMXH\R SURP RM\WH\SLLMDO P RID

RQ\AUSWZ RIN VOBWAFN FRP H3. FRXS (H PX@YUDDP HQBCDOG SK\ IFDOGHYHERSP HWR

P DTXH @ ] L FKDIAMMDARQ DG Z RUG SOy WHGHIWDAT KHYRORYHIGFKRRO7 KVDI DQ Z L@
EXL@ XSRQ\N@'Z KIFK DIHUHTXWHS DY WP D
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,Q<HU ' UP D WYGWKDHRQMXHG\R
EXU@ XSRQ WHUGLIP DAF \W@WURXI K \WH
JHQHR 0 HRAIP DDQGWHWYG R 6LO0DW

0 RYLH/ 7 KURXJK WIMKHP HR Z RINZ H

0P HGWR GHYHRS WYGHIMCELOW R X\H9 RADD
DQG 3K\ FOON@LQ DYDUHN R GLIHHWV
FROM W DIRZ 1QJ WYGHIWWR XQGHWEOG WDV
DX@HAH/FQ EHFRP P XQFDMG\R 1Q QLI HHIWV
Z D VWR DFKIHYH QLT HHQAH T HAW
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+HQU\ 9 7KLV KDV EHHQ WKH VW)E?UI-P %Q LU\Z/LWK (gllg\[/)vN[I:L\/PSVH;VLITI-
HISHULHQFH RI VWXG\LQJ 6KDNHV FEISb E\ﬁ;—b K U QGHUVWDQ
VHFRQGDU\ VFKRRO OHYHO 7KH )((; \ﬁ %%(%{8\/%%

D

RYHUYLHZ LQWR 6KDNHVSHDULDQW %%ﬁ % Q DNH FSI\-I/\I;VLEJI-)I(FSVL\j

IRFXVHG ORRN DW VRPH NH\ VFH 4 + %}é N FRPSL
6WXGHQWY KDYH KDG WKH RSSRU )? E{ \R—I \INcg(‘]-l

W
ODQJXDJH RI 6KDNHVSHDUH DV Z\Z/UEW%V(\S//J 4% L\I7 §OOVRRUt(QQ‘|]:UKI-III\D/VLHQ\
FUHDWLYHO\

D FODVVLF ZRUN RI OLWHUDWXU

6WXGHQWY ZLOO WKHQ PRYH WR QQBBbWIYFE{IIQD?K]I-)I(l?IJH

WKH\ VWDUW WR GHYHORS WKHLU XQGHUVWDQGLQJ RI ZKDW
PRWLYDWHYVY D ZULWHU SRHW DQG LQVSLUHV WKHP WR
SXEOLVK PDWHULDO ODQ\ OLQNV FDQ EH PDGH WR

SRHPV ODWHU LQ WKH FXUULFXOXP .H\ WKHPHV FDQ

EH H[SORUHG DQG UHYLVLWHG « QDWXUH SRZHU RI PDQ

HWF 6WXGHQWYVY FRQWLQXH WR GHYHORS LQIHUHQFH VNLOOYV
DQG DELOLW\ WR ZULWH ORQJHU DQDO\VLV DQVZHUV
EXLOGLQJ RQ ZKDW VWXGHQWY KDYH GRQH LQ SULPDU\

7KLV ZLOO EH FRQWLQXHG DIWHU (DVWHU

6WXGHQWY KDYH FRQWLQXHG ZLV_\/XKO\}V LU QW%(%A é
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7KH WH[W RIITHUV WKH ILUVW RSSRUWXQLW\ IRU VWXGHQWV
WR VWXG\ D SOD\ VFULSW RWKHU WKDQ 6KDNHVSHDUH SLHXLE:
VR DOORZV VWXGHQWYV WR ZLGHQ WKHLU XQGHUVWDQGLQJ
RI KRZ WH[WV RSHUDWH 7KH VWXG\ RI SOD\ VFULSWV LV
DOVR LPSRUWDQW IRU ODWHU RQ LQ VWXGHQWV¢ MRXUQH\V
DV WKH\ ZLOO VWXG\ WZR SOD\V DW *&6( 7KH

FKRLFH Rl %ORRG %URWKHUV DOORZV VWXGHQWY WR IX0O\
DFFHVV WKH VWRU\OLQH VR WKDW WKH\ FDQ HQJDJH LQ
GHFLSKHULQJ WKH FRQYHQWLRQV RI VFULSW ZULWLQJ

6WXGHQWY EHJDQ OHDUQLQJ WKH WH[W %YORRG %YURWKHUYV )
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<HU * HRIUSKHYWEWMS R GRNQI DAKH
GFOCDUHDDOG XQGHWMEDAQ) Z K\ \WH
SRSXOMRQ R YRORYHUKD/J URZ Q MQFHWH
V7 KH GR\HGDAKHP 1QQ) KHMIHR
WHWZ QIQGWHQHZ GHYHBRSP HONVANHWH
Q. KR\QJ LQWH DUHD DG | CROAHAXFK D/
0 RUDRQVDQGO F ROV 7 KH WHQ KOG\R
GHAGHZ KHMHJWH\AKRROKRX@ EH
H SOOE-GE EX@Q] 2 WDQIHYBRANGZ LW
WHJIURZ Q) SRSXDIRYQ 7 KH WH BR\HG
DANHWRSLE 1 DARQDDZ KLEK |REXAVRQ \WH
QUIHHFHVERE HHD* UDARO \WHS .
DOG WHYAIMIK , \GV EHRHWXG LQJ \RXUAP
LQENHI QHWDRG/ RQEARQ
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<HU * HRIUBKHYKDHEHD WG LQJ

i DQIHRXVYREHIE |RFXMQI RQP LJWDARQ
7 KH KD/H®RNHG DANHS R{LQI\ DIHXIHV
IURP 0 \ DQP DUZ KRZ HHIRFAHG\R P RYH\R
VDU OEHK . XUANK UHXIHAAHNQI \DHV
IURP WH6\ UDQ ALY DUDQG WH\MWDARQ LQ
8 NIICH 7 KH WHQ P RYHGRQWR \WXG

* @EDOBXSHLSRZ HY¢ DVRSLE Z KHHWH
DXEWL QIHHIADHD/R WHZ R FRX@ EH
FOXHG DAXSH.SRZ HY/Z W J GEDO.Q OHFH
7 KIWVIQFOGHVDGHHB QYHIQR 5 XWID 7 KH
0 LG3BI( DXDQG$ | UFDDQG DR XQEHWEAQ]
R WHURBIR * GEDDDARQ
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\RSIE + O DERXV:  HDMHU 7 KH KDYHEBRNHG
DAYKH |J GREDCDR RSKHIE FLUFX@ARQ W AP ¢
Z KLIFK FDX\VHVZ HDMHJSDAMOVDOG LQ OHAHY
WHIRUP DARQWRSLFDDXRP V 7 KH WHD
GR\HG DA \ SKRRQ+ D\ 0D Z KLAK FDALG \WH
GDMR SHRSBILQ WH 3 KLISSIQHVDG
KRZ P RQWRUQJ BG\R WHHYIFXDARQR
WRX\DQGVP RIH \DQ) WHUQYHY 7 KH WHD
P RYHS RQ R GRN DAMHZ HDMHULQ WHS .
DQG Z KDAFDAMVWH YOUDARQVZ HIHA:  H
KDYHKDG VR HYCEXDMWH \AKRROE LEH WLV
OFDGE-P LE\ HUGHWR H WHP HZ HDKHU



+LVWRU\

<($5
-DOXDY VR ( DM

7KMMP < + [WRUDQVKDHEHD GRNQ)
DAZ KDNFKDEBQIH/0 HAHYDOP RQDUKVICRHG
LIQFOAQ] FDHWYAH/R 0 DMTD + H
DQG-RKQ 0 RIHUHHQW® Z HKDYHFRQWOXHS
WHKLWRUFDORXUCH. R DQOD\HKRZ \WH
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\ROIQ) HIXDARQVIOGH SRUQ) KRZ \R

2YHU WKH VSULQJ WHUP .6 sxsLoOY RYPRPREHEP BXQ IQHTXDDN
GHYHORSLQJ WKHLU FRQILGHQFH 2RAFRYSIKY GKRZ \R\RGHDG
OXPEHU DQG DOJHEUD VNLOOV ,Q UBRMIE SRUGEFHXERNGY \¢ W\RP H
KDYH UHYLVLWHG DQG VWUHQJW K HEPEH Wiy WHUZ RNLIORP RH
XQGHUVWDQGLQJ RI IUDFWLRQV 7 BEENIQHIREGRMS! B BHUR WGV
KRZ WR DGG VXEWUDFW WLPHV DIKDGDIER ENHD WHW KMEMEVIOMR \ROLQ)
ZHOO DV H[SORULQJ HTXLYDOHQW RYBENNAHDIDNAR BIQ) ERK

PDNLQJ OLQNV EHWZHHQ 1UDFW LR Qi bitsPre YormeySDM LHY

SHUFHQWDJHYV

<($5

<($5

ORUH UHFHQWO\ SXSLOV KDYl
QXPEHU VNLOOV LQ UHDO>OLI}
ZLWK SHUFHQWDJHVY UDWLR D
KDYH SUDFWLVHG ILQGLQJ SH
VKDULQJ TXDQWLWLHYV LQ D Jl
SURSRUWLRQDO UHDVRQLQJ W
DV VFDOLQJ UHFLSHV RU ZRUN
YDOXH>IRU>PRQH\ FRPSDULVR

6RPH <HDU VWXGHQWY KDYH

GLUHFW DQG LQYHUVH SURSRI

SUHSDULQJ WKHP ZHOO IRU W
ODWKV QH[W \HDU



0)/ &

<($5
-DQXDU\ WR (DVWHU

< FODVVHV KDYH EHHQ WDXJKYV
DERXW WKH WRSLF RI (QYLURQF

LQFUHDVHG RXU IRFXV RQ VRPF
2XU < FODVVHV KDYH EHHQ OHDU,C(gL%?\;_| WRDW ZH IHHO VKR X

GHVFULEH WKHLU IDPLOLHV DQG §{7{/WBL I%V\Mﬁ\é\é/ﬂ)b\ IlﬁHLHXU VW
RSLQLRQV $IWHU (DVWHU ZH PRYW!KHQ M—I%mh{)(\y\R\ﬁhFKLW WKH J
RI 6FKRRO GHVFULELQJ OHVVRQ\(I—H:)QJG M%F%Iﬁ%){, ZH ZLOO EH G
GLVFEFXVVLQJ RXU XQLIRUP DQG RWR%PH—‘Q—'\D%%)I(-I\%LQMOHEULW\ & X

GHVLIQHG WR UHLQIRUFH ZKDW
GHVFULELQJ SHRSOH DQG IUHH
JLYLQJ XV WKH FKDQFH WR OHD

Q < VWXGHQWYV KDYH EHHQ ZRUNLQIFRQ L yppo VSHDNLQJ FXOV
GHVFULELQJ WKHLU KRPH DQG WF%A;@ \PYyZHOO DV

GHVFULELQJ ZKDW WKH\ GR WR KHOS DW KRPH KRZ

WKH\ HDUQ PRQH\ DQG ZKDW WKH% I-ﬁ'li'l}g 'RWVBIQLV WHUP IRU .6

<($5

<($5

:KHQ ZH UHWXUQ ZH ZLOO EH ZRUNKRIoRQ WK 1 U v DQG % L J =
WRSLF RI +HDOWK GHVFULELQJ ZKDOW 'ESLPHLW% Woo vwxao
DQG GULQN DQG WKH WKLQJIV ZH GREWMR MW AWEYow zLwWK
7KLV ZLOO EULQJ ZLWK LW D JUHRWHY X %q&%@{ 3 UHWH
RI GLIIHUHQW WHQVHV DQG ZH ZLP@;b%&%HB%V'EBdVé%HYHORSLQJ
QXPEHU RI RSSRUWXQLWLHV IRU ¥WXGHQWY WRVSHE® Yy wr EH °

DQG ZULWH FUHDWLYHO\ ZLOO UHVSRQG WR WKHLU ELJ ¢
ZKHWKHU 3HYHULO ZLOO FRQWL
VR IDU

'"HWDLOV DUH RQ &0ODVV FKDUW
LQYROYHG .HHS DQ H\H RXW IR
FRPSHWLWLRQ RQ &ODVV FKDU\
GD\V



OXVW

<($5 <($5
8 QGHMWEQAQI WH2 UFKHYAD 0 XUF WRKQR®RI\

2XU < VWXGHQWYV WKLV WHUP KDJHDEHHKD OH EHHHIQR FRPSRVLQJ P>
DERXW WKH GHYHORSPHQW RI WKGLRHBKIQVWVRBDWKHRG WKLV WHUP
KDYH OHDUQW DERXW KRZ WKH ROARRHQWQD KD WBRZMH WKH 'LJL
WKURXJK WKH OXVLFDO WLPHOLQHRODQGWOMARHGSLWBEOHWRQ 71
FXUUHQW IRUP OHDUQLQJ DERXW IVRHP HE HRHH QV K R PFSHRWM. QJ XV LQJ O,
LPSRUWDQW FRPSRVHUVY DORQJ VOKHDURLQJ WKH WHFKQLTXHV RI |

VRIWZDUH :H KDYH DOVR EHHQ (
<($5 UHFRUGLQJ KDV GHYHORSHG IUR

) LB P XMF

JURP +DQV =LPPHU WR -RKQ :LOOLDPV -DZV WR

+DUU\ SBRWWHU <HDU KDYH EHHQ HPHUVHG LQWR WKH
ZRUOG RI ILOP PXVLF IURP LWV HDUO\ GD\V RI VLOHQW
PRYLHY DQG OLYH PXVLF WR RUFKHVWUDO VFRULQJ DQG
QRZ WKURXJK WR WKH XVH RI PXVLF WHFKQRORJ\

7KLY VFKHPH RI ZRUN KDV D ELJ IRFXV RQ
XQGHUVWDQGLQJ WKH WKHRU\ RI WKH PXVLF RI HDFK
ILOP DQG DOVR ORRNLQJ DW ILOP PXVLF WHFKQLTXHV
VXFK DV OLFNH\ PRXVLQJ DQG OHLWPRWLIV
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-DXDY WR ( DWMU

B\MGHRNKDYH \WELMG WHUI LUXYNARUH UHDI LRQ
WMG  Z LW DD LQ G-BW GRN DA& KUMADQIW
7 KWVEXL@VRQ Z KDAYGHIVKDH GDLONQ
SUP DY \FKRRODQG WIWE. GRNLQ) DAKRZ
R X\HWH Y EGI DQG LOG \SHALLE SDXD) HY
DOGKRZ WVX\HGLQZ RUKLS : HKD/HWHD
P RYHGRQ\R GRN DAP RIHFRP STEDMG

P DMAYR & KUMADD GRANIQH\XFK D/WH
EHIH LQWH7 UQW DG WHE& KUMADD QYHS
H SHIHOAHR 3LOUP DJH

<($5

6\MGHWEH) DQ WH.UI LLAFRUH UHDI LRQ WG
R < Z LW DDIOARGPIRQWRGINKP $V
ROHR WHQHZ BV RUG5 HI LRQAKDAZ H
@RN DNVZ HJ R W KWEDFN R \WWH I RXQEDARQY
R WHUH LIRQVDOG Z KHHIVWDOEHIDD © H
WHD P RYHG RQ\R GRN DAWHEDIVR WH
UHD LRQLQFOAQ) WHKRO EXI@LQ) DG
UHDJ IRAAFUSWUH © HILQ\KHGRI B
GRNQ) DAWHLP STPAR EHQJ D6LNK 1O WH
8. WD

(PLO7 < *&6( ZRWN

<($5

BWMGHIWIQ< DR EH) 0D WHUILLWNQ G-B\M
FRIHUHDI LRQR WH\ HIU GRNLQ) DANDP

7 KIVEXL@VRQ Z KDANXGHINKDH BN
OZ HUGRZ QWHNH WEIH :  HWRWGE)
GRNQJ DMWHNA EHIHVR \@OP D/DWH A5
IRUMMGHON EHRUHP RYLQ) RQ\R GRN DV
Z KHHWH UHDI LRQ R LODMYDQG \WH\SOWV
Z LWNLQ WH UHD LRQ WDABE \R \@J KD
QIIHIQI EHIH W WP V) RTBZ LQJ RQIURP
WLVZ HERNHG DAWHNH - SKIGRRSKLFDD
FRQAFBWILQ , \@OP \XFK D/AWH SURSKHNVDOG
\WH DQI HYDQG FX® LQDAQ) LQ BRNQ) DV
EHIH 1Q @HDWUG-DM



6SUQ] 6SUQ]

7KLV WHUP <HDU KDYH FRQWLQXHDIEX\WKEGEH QWK KDY H H[SORL
VFLHQWLILF NQRZOHGJH DFURVV EALRROWM \E LFKGPL\V WKMHPLVWU\ DC
DQG SK\VLFV ,Q ELRORJ\ WKH\ H[B3GRUWHGE \FHWION\ L@ YHVWLIDWF
PRUH GHWDLO OHDUQLQJ DERXWPWXHRHQMW BRRWHGHEDIRUFHV (
WKH GLITHUHQFHYV EHWZHHQ SODE8YHNQG LVQWRDQ FIHWOWG, @ QG K
FKHPLVWU\ WKH\ LQYHVWLJDWHGPRRLRWLRQ W BIYFBLVWUN WKH\ V
GLVVROYLQJ LQFOXGLQJ ZKDW DDIGINDVO/LKRDHDUQLQJ DERXW WK
VXEVWDQFHV GLVVROYH DQG KRZ YROKODWLRQV FDQ EH XVHG WR |
VHSDUDWHG ,Q SK\VLFV WKH\ VWXGEMND (RAHHY, ® EGRORJ\ WKH\
PRWLRQ DQG ODWHU H[SORUHG $SDRH\OEDRGQALIYJIEDLREXWPLFDO
WKH (DUWK ORRQ SODQHWYV DQG MRKWRMG@MKNRIODDQG UHVSLUI
VI\VWHP

'XULQJ 6FLHQFH :HHN VWXGHQ\
'XULQJ 6FLHQFH :HHN VWXGHQWY DRWHRQWRR N \8DOHN¥ZERGXQQLV
D IXQ IRUHQVLF ¥ZKRGXQQLW! L Q¥\HVEV WIHDFKIQRJ X AKHYXFK DV FK L
XVHG VFLHQWLILF WHFKQLTXHV WXFXDDWWHDLQNM QDG S+ WHVWL
VWULGH OHQJWK DQG H[DPLQLQJKHBDSHGIXWREHP DSSO\ WKHLU VF
PLFURVFRSHVY WR DQDO\VH HY L GWHRIFHHDWIGHL B\W@WHIUN W K H
FXOSULW SXWWLQJ WKHLU REVHUYDWLRQ DQG
LQYHVWLIJDWLRQ VNLOOV LQWR SUDFWLFH



6AHOPH FROMOXHG  =ixx
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6SUQ]

<HDU VWXGHQWY KDYH EHHQ GHYHORSLQJ NH\
SK\VLFV NQRZOHGJH WKLV WHUP VWXG\LQJ KHDWLQJ
DQG FRROLQJ DQG H[SORULQJ HOHFWULFLW\ DQG
FLUFXLWYV LQFOXGLQJ KRZ FXUUHQW IORZV DQG KRZ
FRPSRQHQWY EHKDYH LQ D FLUFXLW $ORQJVLGH WKLV
WKH\ KDYH EHHQ EXLOGLQJ LPSRUWDQW DFDGHPLF
VNLOOV E\ SUDFWLFLQJ VFLHQWLILF UHDGLQJ DQG
FRPSOHWLQJ UHVHDUFK VW\OH SURMHFWY OLQNHG WR
*&6( UHTXLUHG SUDFWLFDO V KHOSLQJ SUHSDUH WKHP
IRU WKH WUDQVLWLRQ WR *&6( VFLHQFH

'XULQJ 6FLHQFH :HHN VWXGHQWY DOVR WRRN SDUW LQ
D IRUHQVLEF VW\OH ¥ZKRGXQQLW! LQYHVWLIJDWLRQ 7KH\
FDUULHG RXW P\WVWHU\ SRZGHU WHVWV WR LGHQWLI\
XQNQRZQ VXEVWDQFHY DQG LQYHVWLIJDWHG +RRNH¢V
/IDZ XVLQJ VWUDZEHUU\ ODFHV H[SORULQJ KRZ
PDWHULDOV VWUHWFK XQGHU IRUFH ZKLOH JDWKHULQJ
HYLGHQFH WR KHOS VROYH WKH FDVH
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<($5

BMGHOWKDYHEHHD X\MQJ DP L[ WUHR NQRZ GGIHIQG
SUPNFDON.@\R FUDMDFREXU FKDQILQ) P RRG @I KW7 KLY
LQFOGH/GOQQ] DERXVWAP EHY SODXWFY FRP SX\WWJ DGHG
QLIQ FRP SXWU DGHS P DQXI CRMUH DQG HBPARQLEY

<($5

BWCHIWKDYHEHHQ XMQJ DP L[ \MUHR NQRZ GG HDQG
SUPWFBONON\R FUDMDQ HR \GHNHU 7 KIVIQFOGH
EXL@Q) RQNQRZ GG)HIERXVWAP EHY SOXAEY FRP SXWJ
DCHSGALIQ FRP SX\WWJ DGHS P DQXI DRMUH DQG HBRARQLEY

<($5

B\MGHINKDYHEHHD EXLTQ) RQ SUHRXVSUIPAFDON.ONR
GP RQUADMNQRZ B HDQG XQEHWEDAQ) R P DMIDY
SURSHWHVDQG P DOXI DRMUQ) SURFHXEY B\MGHINVKDYHX\HGD
YOUHN R KDQG VRROVR CFRXUDMD P HDXUH P DN RAWDQG

P DQXICRXUHDFRP E MIQVKRX\Q] MOADQG @5 QN7 KH
KD/HDBR X\HS DP RUKHUVR FUDMDP RUAYH DOG WQRQ MLQN
DRQJ Z W GDQQ) KRZ \R SHZ WUFDXNQ REMPVS @
\WMGHRVKDYH UHYLNAWG KHDO DOG\DHA Z WLQ WH

Z ROWKRS HQXUQJ) \DHSUPAFHGXUQ) DOR WH\BRV
XQGHMENHD
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,Q) RRG WMGHOWKDYHEHD GOLQQ) CERXWIOH
Z RINQJ SUPAAHVIQYROLQ] IRRG\DHN DG

K\ JIHH 7 KX KDHIRPAHGRQZ DNHIRRG
FKREHVERN.QJ) DANHHDAZ HDI XLGH \WHEHH LW
R HDAQ) DUQIHR 1 KWDQG YHI HEEBY \WELAK\
FOUERK\ GDM/DQG®BZ | DAP HDNFKRIEHY $ VSOUW
R WHUDXEXP HOMKH  KDHFRP SGIMSDWP H
SOQZ KIFK WH KDHX\HG\RZ RIN

LQG-BHIGH® LQ DR DXHXHG SUTRAFDOBMXRQ

7 KH KD/HGHYHBSHS WHIRTRZ 1Q) SUIPAFD
\N@ FKRSSIQ) X\Q) EUGIHOQGFY X\HR DD
SOWR WHFRRNHU P 1] LQJ DQGFRP ELQIQ) HJ
|@SNIFN \KDSLQJ DG IRWP 1QJ Z KHQP INQJ
URFAN FONHVDQG WH\DHKDQGIQ) R P HDAHJ

SOUP HDBQ FKLANHD QXJ JHN

<($5

,Q) RRG WMGHIWKDYH FRQUWOXHE R EXLG RQ
WHUNGRZ GEJHR \DHZ RINQ) SUPARH/
LQVROLQ) IRRG\OHN DQGK\ JIHH 7 KH KDH

|RPXHG RQ QXWIMRQ BRNLQI DAKHIXQRARQ R
QAWHWIQWHERG. DG WH I RRG\RXUAH/AWH

DHIRXQGLQ 7 KX KD/HIRXQG RAWERXZ KDV
LP STPAH FHWADLERK\ GLDMY/DQG | DVKD/HRQ WH
FRG HIARXWDILQ) WHP \RP DNHZ DHIRRG
FKREFH

$VSOWR WHUDXEXP HOMKMH KDHFRP SBIMG
DWP HSDQZ KIFK WH KDHX\HG\RZ RN
LQE-BHICHM® LQ D DXHXHE SUIPAFDOBIRQ

7 KH KDYHGHYHBSHS WHIRTRZ Q) SUIPAFD
\N@Y FKRSSIQ) XMQ) EUGIHDQGFOZ. P If LY
DQGARP ELQQI H  IUUWAXP E®! \KTBLIQ) DG
IRUP LQJ Z KHQP DNQJ \FRQHV SI] ] DSIQZ KHHY
EUDG S]D NP VEUWDQG FONHP INQJ P HNRGY
P DEEGIFONH 7 KHH SUIPAFDOMXIRQVKDYHEHHD
HQRAHGLOWHRY GWROAXG LQJ WH
IXQAARQR! QI HIAHONZ KHQP INQ) EUHDG
SDXN DQGFONHY

<($5

,Q) RRG WYGHIWKDYHH SEUHG %MK DG

, QADR & XIMOH DOG WA WRQDOA\KH/DXRADMS
Z W QUIHHOAHIIRQV 7 KH Z HOARQR
LOYHXA DMZ KHHIRRGFRP HVILRP  IRRG

SURYHIOOFH GRNLQI DAWHP INQJ R SDXB NIP
FKHAHDOG\ RIKXUV7 KH KDYHWMQAHG EDAMUDD
FRQUP LODARQ DG IRRGSRMRQQ] 7 KH KDYH
URHDUAKHG YHT HEDQMP  [RPXMQ) RQ UHDIRQY

Z K\ SHRSBIFKRRMWR EHFRP H YHJ HEMDDV WSH
R YH HEUDQV DOMODAYH SIRMOQ \RXUAH/DQG WH
QAMRQDOP STFDARQY

7 KH KDHGHYHBRSHS WHIR@Z 1Q) SURAHID

\N@ FKRSSIQ) X\QJ EUGIHDQGFDY \OH
KDQGIQY) R P HDAHJ 65D KHAYR®I QHH

FKLANHQ WANDP DD DMWY P [ LQ) FRP ELQLQY]
DOG\KDSLQ) DQGIRWP 1QJ HI - \KRUWWAKWASDX

P LQALTXIEKH/BRGSXII SDXM HJ  AQQXP RQ
Z LY



) RRG7 HKQR®J\
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,Q7 H WOV WWGHIWKD/HEHHQ X\QJ DP L \MUH
R NQRZ B1=) HDOG SUPAFIDN@AR FUDM
FKOIRMUEHDLY 7 KIVIQFOGH/GDLOQ) CERXW
SUQMY WRKQTXHY U-SHDWV
SDMAQV |CEUF SDOMY) SDAMQGDWY FXMQ]
RXWIEUF DG KOG \HZ LQ)

<($5

,Q7 H WOV WWGIWKDHEHHD X\Q) DP L] \MUH
R NQRZ ®1) HOQG SUIPAFDDN. @R FUDMD
\KSHLP DLNHABONK LOWHVVGIR WM BV DY
+ RO / HHD7 KK EHIDD

B\ FRP SBWQ) D) DAXWKNG DOG UHFILAK \BN
DQGWHD GHLI QHGD\HIHVR! P LQL\Z HAAZ (ESSHU
PXKIRQV 6WGHOWFRP SBIMS D\N@\BN
GONQ) CERXWIEUF SOIOMY HP ELRGHY DG
DSSONXHEH RIHXUQ) WHHWOR GHLI QDG
P DNHWHU\ XP P\ SO0K

<($5

,Q7 H WBV \KMGHOWKDYHEHHQ X\MQJ DP L] \MUH
R NQRZ ®G) HOQG SUPAFDOR.ONR GALI Q DQG
P DNHDPXAKLRQ LQBILHG B\ WHUNAKRRCKRA\H
7KH EHIDQE GDQQ) CERAVWNHUKRX\H
KIWRY DQGZ K\ IWZ DVAKRHD

D/SOWR RXUNFKRROF LWRY 7 KM HOUWH KDYH
CHHBSHE WHUH WA HP ELRGHY DG
DSSONXHW@YZ KIGNDER GOLQQ) CERXVAH

G Q) SDAMOGADWY DOG\H LQ) FRP SRQHOW
LQR I CEUF
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