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' HOW K HWWS$ Q R WKHDIDWR R G E U LGBUBIIAR FOR V H
Z LWWHHQ B W K&K P P HAUH UP Q B Q R WQKHHA O KW, W H U
|OLWKUR XDRR Q FIHI D D W R X B'\GAHGX JHD QR H
LWH®YXDMKD YD QD JWEBUDIPQ2IURRKIBDEXORXYV
VW XGWEDRWKRPHQ G YRW ISRQ UBRX®FKRR O
'LYHUVHMNHOHE UDWRRRG ¥ UL G RMUD/O HQ K\H
-DFMNHW F K&8\H D N R\ O O HRXIBXPPHRBRQFHUW
6SRUWMYDUGWDWPD]LQUQGGKXDIMFKLHYHPHQW V
R UL H Q WIHGIEX MQWDIOJ R @ IR IVE/R K RZ HF HOH E UD W H
| D L VKB X O WROUUHH H YN QWKWWX G KQ VIR Y B G G
PXFK PRUH?

aWKHUW Y HIE LIME RK RIZVKHD GHUXVHKDBR QVK LI XW KRZHYHUUHDWVKRYV
\HDUBHEEULG@KFDWEZRQGED\DKXJKRQRXQYG: RRGE U LBLUGVU H WR Y HW R
DSYLONMRHUHFRJIQIRMHIGDMHKD YBIFKLHBMGR XIR WD E L MWW DWRIND\2 H
'RRGE U LLGIHF NIQDVW,\D PV S UR R ® ROV KVH K R RYMH HIBO L W W O HARW K H
VWDRH Y H U\ WKKIWW R QIHQV RD N LRXWF K RZK® W H H Q D MWKIDAD NHX S 7HD P
LWW R GDR W KWEBWS S FKGIMDHAR R G E U LKAUFS HOQRWRGEULG XN VD F KD Q PMR
E\D F F L GRHEDDN I° AL WD G®R 2\ R KR X Q WKARHK\WK DW\H F K DW KEHD W W H H D BRAW K H
VWDILYHDFERHHNVKHQGOBKW L P P RW L RGHXM D B0 H DA/R Q MRL ZH W K
HQHUWKDMWKHLQYHV@FUHDWULRQHEHV®RVVLEDMLIDG GULHEQENUKHX PP HU
RSSRUW XRURXEK VO GIKHE@ R QQRVYR W K$D\RUDQ GHO R RRIU Z DAURGH H LRI U
|RW KW KD QR Y HIQR W KKIR O L G BX\F B VW K HD\U HV W X G H QBB WHPEHD G\Q G
QHHGHEGEH F D X\ W WHE K D YW WURQ®R\DWDULQJ WR JR IRU
FRPPLWRHRQXWF K RIRIDB XER P P X Q IDVQ\& KLHP SDF W
RIWKBDRPPLWFBD@®M HHOWUGDL @ XUWXGHQMOWH D JUHDW EUHDN
NQRYRXZLTOQW RMRP® L QN KD QMRXARQGHUIXO 0 Us + R0
'RRGEULGJH VWDII DV ZH UHDFK WKH KROLGD\V

7KH/WDIUBPD]L@JIXRIFR X UYZHD UBRW KALQWK R X W
R XUV X G HEWQ O R DNY OAOKHHF W L YW KWBI VEIH H Q
LQY R GQDHIARQ H5 O D FBIPD O VRV UR © ROHJ D EQVI X V W
KRZHQJBI GVK DU VS D RW\ ZR UNR I W ¥ IQWRWK H U
VFKR B S H DWW K NMWXGHEWNUBGQ FODFHV
RIFR X UXHORRI® R Y N DGVXWK HWRPHWREQX W
'RRGE ULNLIBW RPHW K @KV S D WK IVW HE\U L @Y R
DQFR @YV DWWRDWZ PP NP HKDS SARRPHEDFN
KHUWRRPIKRH , DOZDEWDEZ LWKI L BKIHQV HH
WKHRQVWD LD FRQF HUBWWKHPQD VSHDNLQJ
FRPSHWRWHRIE RWW BDEBI® LFFKLHY HPTHKOW V
DUH WKH EHVW NLGV LQ WKH ZRUOG
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$ VR X L U/ V&I O XPEH H WR VJAH D B X% H H
HHSHW OPPURXVYRWND @HZWZRI

R XW K UBHHH R Q RHBL@RRAD N HW K U R K K
KDUYKWHW\SLWHKYMWEZFANHPDLQHG
KR SHDXQ@H UHHD J MMRK H RMW KHX U Y LY L Q J
FRORQ\

,QODMHHE UX ZHY HQW K Q WEZH. O GDOULH BK HZ R U NEHHUHRWU H D W Al 8 H HF®I CRGDVAMK H
IRWXULUN@N SHFWHDQ HDD W O L J KTW 6 YEQ! 1 H I WD Y LEDAWCK HRVHHCFGR\K O B D G
IORRETHBZHHQGIKGFRY H WIGFEX GE X W R/ KFFR O RBQ\P L Q L WKZ. BFID G W KW R X J K
W K\HL J RVR X BEH VE X]]L QU R XRG HYOGHFLWLRBO ROW QFDSSMG GHO QG
ZRUWK ZKIDW O HD KD\ MM HG WK PHIHPRYWKRWKHUM ¥FDUHPYX@D JHP H(
KHOS WR WKULYH DJDLQ V K R XHD@EX UMIKFHR OR @ X ¥ Y DYQBBU H Y H C
VZDUPLQJ
7 RJL YRIX BH HW KB-H \F\W D QR M X F F HAMY/
SHUIRUPHBLGRPEKDQJHKLVQY R O'WXHIE QWK § VU R F HRB O XPEH FE H UMD GV K H
JUDG XDIO®O DFQI®D P AVWIH R QHWRXQLTRIIS SR UWX R KWW NMWKEHHR I IW K H
PDLQVDBEHD OMQIMLURQPWREMAHWH IUDPBGLQV SW R®ID U YDKAIL QY D O XD
UHPRYIHBRIOWDP RWWRDBOWBGGMWGKDQGY RQ H[SHULHQFH
VHFREVR EREZLWKQHIRXQGDWDRRAV
DERYWKRULJE®DED O PSIUR Y NGO H @5V & X UUH QMKD YW Z R/ KU LY@ R O R QI \
DQH[W UHDH & K H O/KEIHHR' D L Q WK IQIRIR G E U LBBQEHD UFO R VAHROQ L W RUKLHD..

VWUHQJWK SURJUANMWHDUZHS UR X M) WVEKH H H
,o-s\  HHSLRYINVRFLDDQFHUUYH-LWHB WWH
Seo HG X FDWR 8 §®OW XK EWLE R Y L2GKH
7 \ ~ JRDLYR YW X G WERW UK HILWIVID O LI LFC
s’ \
‘ \ LEHWNHHSPQUIW K WKIPARIE N W D (D&LAD .
\~, ‘ DSSUHFLDWLRQ RI WKHVH LQFUH
]
V4
\
|
[}
o ™ Y
(4 \l',
\_,’
/
V4



%\ OUV 5 %HJIXP

J)DLWK DQG &XOWXU

OD\DK ZKRVHEDFNJURKQ@BRUW X JXH
2XUGD\WRIFHOUENVERQO WXQE LY H UDM(D\) O LIOKG | U LFDK H K H D U W RRUGRRDN K H
‘RR G E U l+& JBF K RIRIDE H HIDQR X W VW D ¢ &/IUXID Q BI\R \R/IP L [HIGH U L WIDJ ® MOBO O
VXFFHMMWRQRIWKRIUJD QLMIHPGWH O L J KAV MEX LGS RUH VR Q B\W H@MX HF R X O ¢
ZLWHKRZ EHDXW LHYHUW KL@IR O GBI@® OIDWRP R URD Q R WKKHI X WK H Q W
HVSHFLDOWKIADVERWKLQHD Q®@V DQGEFRXDJIM KHGLVSODR\GVKD U LVDKH L
OF1DPHH 2ELUVWWPHODQ QLRI Q SHUVRQODROIFLHVW WESGBRIBFAQQHFW
HYHQW DPRQXV KLJKOLJKWKHOPISRUWIRQF
XQGHUVWD®REDSS UH F L WK HELIY H U \
‘H FRPAQFHMHIHVWLELWKBQIJLQWRDFNJURXQGY WKDW PDNH XS RX
R X W U\D GR Q VOVILQWW CDQWWBLYGHIU \R Q H 1V
VSLUZWNURRRHVRQDXWW®KMR\R XV
VRXQBMWLQJIDIQIGDQFMMWBXOWXQ0O
W U D G LRAK\VRLEFD 9D W W P R V SKIM Q HW \
DQG FHOHEUDWLRQ

1H[W HVHXSD QD UURMW UDGDMRRR R U
HYHU\R'GRIDPSOQKHRRGBD\DWUHPHQGRXV
KLVOHRYEDOMD Q\WKEEGEKLQ® WUXH

W H VW D/PRI @ H Q WXW¥ F HVRILA/R X @R W

KD YEH®IS RV QIR W K\R KJ Q H U IRVR. XYW,
SDUHRWXER QW UL ZHWWEKRMUHDVRQ

R X U W XQGAHMVQ NHRM Y H U\ WWKRP @ B K7 KD Q N
\R X

7KH FHOHE UDRRIRQL QXHVBEK. QVSLULQJ
VSHHFKHOW ZKIRL VKD QQ JO LVE&E D O |
,QGLD/AXDUKEU[SHULHQRBOREHG



7 K K5 H WIRD Q AMK/DRMD O RZHUBIR W KVLIQRIU W
RIVSHFWDRX®RZEDWLRHLFWDSHWRW U\
FXOWXUHEDFNJURDPQARRGE UL GUHK
6FKRRBE@XVEK LDED QFPNVRULVMZLWK
WKHLQWDWRYHPH@WQ® LEUFQWWKLQJ

HPER G\ IEGQIDMWHX®RIW UD G DWGROR U\WHOOLQJ

$1 UL FD Q F HMG &KW DZIHVWH \ W KHPQ IF U J \
DQSERZHUEXO WM | O HEWKHDF X O WRID/OV
DQGRPPXQDILBLWKFHRQWLRBQMWEEHDQ
GDQFHWRXJEW LY HIG\ W IDMHP RV SKHUH

FHOHE UWDKWLGEL Y HKN U IHVRDA KV O D Q G V

WKURXJK G\QDPLF DQG FRORXUIXO SHUIRUPDQFHV

(DFISHUIRUPDMBRWXDBWLYVSREMDOHQW

E XD H O H E LRDMKHRQ TROHO WX KIBBAN XIS
RXVWKRRAPPXQIZWNVGDFRHWDWUMSHFLDO

EHF D XWIKIFD UWKHHV V H QRAW K WIHW SHFWLYH

W U D G LWH G\QW 8 RIHAN L O IMHRIDEHE Q L W\
7KHUHPLQWB W KEH D XMRXG L | | H U HDQRH V

WKH VWUHQJWK ZH JDLQ IURP HPEUDFLQJ WKHP

2XEFDWZKLOKNO L KKGHGH DWVIBAMH D VRILY L W\
RXWWXG HWEQKMIR XN KHWULWE. REXIDROW KL QJ
GHILQLQJ RXU VFKRRO FRPPXQLW\

/RR N LD& B D 3K R SHY HRR USIR S @H @ @X Q
QH[WHDWEULQJZOWKKHPQHYHQUHDWHU
GLYHRWFXYVOWWRHYHE%IWHKRJIQDQIGQ J
KRQRXRXKGUIIHUHIHEKVYDRR UHQFO X VLY H
DQGKDUPRQLFRPPXQUWW FRQWLWRH
HPEUDF®® KR ZF DNVKUY L FFKX O WKKDIOW D J H
WKDW PDNHV RXU FRPPXQLW\ VR XQLTXH

6HH \RX QH[W \HDU
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+RXVH &R RUGLQDWRU

< TTI G LJIX, TY 9 FQSY
2XUDQQXMR®RGEULBGDEHEKW ZZ D VD

- TZXJ ( FUYFNEX
‘H URV K U L\D BDHOE) R X ®RKHID H Z+ R X V H

| D Q W DRHAOLHFE URIW MWRXGW Q & H QW L UHPA\W DERIVYHDUZH UHFHLBHEHFR U
RUJDQLEAHRX B HG L FD/WHKG HEBWM Y L X PERUD S S O L F DAMRICRIQND W XW BWK HR
WKDWRXUHWEBNGHD SWDRQMD G L\OW XGHEXWNFDGH WKURMIKELJRURD
. WKHUHKHDUVBIOVZLWQHVVEBUHGYHOHFWLRQ SURFHVYV
“ .. SHUIRUP DQUFRIRR X UW D O H QWG HQ W V
£ VKRZFDWLRQHGIY HYWHOQE UHDW LAAWH £ D SWKIDXNBIO UHIDIGWKHI R X Q G
Fg.:-;_fff';.&RQJuDwxwm/xm@\QH\URQmLKHUUXQQIDCEWLSEOWLFILSHDQ\B@JJDQLVL

" RXWVWDQGLQJ SHUIRUPDQFH

YDULRXAQWHNSXSWKHHDRUNRXVH
FDSWDLQV

7KDQMRXWRHWU\RQKRSDUWLF DRBNVHG
VXSSRUMHEHQRXWQW KKROL@E&D UG
ZRURDGMVKWKRD PHPRUDERFHFHVV
/JRRNLIRUZDWRRUBPD]L @I 0GB W

7 &RQWHVY.DQW V'

1HZ +RXVH &DSWDLQV

8 ZRRJIW ( TSHIWY
2XU +XVH VWXGHGQWRY L GIH@ON K H

UHIUHVKRROGWKSX PP H&R QF HTUWM \
ZRUNHKOUBRIQVXHMHU\RCDHBW K H L |
SXUF K DWHIIVGR W KWK R ZHO G R QWR
HYHU\RQ@H ROYPWGK EXPPHBRQFHU\
HVSHFLWIOWW XGFGWYRUPLQAHWR X
DPD]LQJ



. 9.
<-TTI GMN LJ ( TRRZSN" ( TTPGITP 8 UMWX) FA
7KHFRRERRADV FUHDWWHRE UL QRIX U + R X VIR WQ WHKFRP SHWRRWRE&®/ SR U W
FRPP X QW R HWIRH QD LFRQHRBXUGDE\SURY LR QR O RXESID LIRW O C
ILYHRXHFKDULWDRMMORXVHHQQR[WKMW X G HDUW LFLBOMXQB OHPHC
%R[LQJ /&ORZQYW7KHEN\DQG/+$3 EURXBKMERHVSLWRWED OUHD@WD YV
(YHULIHD\S 3XUSR$BWKSHU RPDW HGD\: HOGR QMR (ROW K\HW X @R RZ H U H

ZLEHHTXDGOQVWULEXWEDPB' KHLYHLQYROYHG RQ WKH GD\
+RXVHWRXDY WS OWFKWKHRRGEULGJIH
&RPPXQ&RRRRM\HLWEHQJILIQZ.. 3 TS : S\WR ) FA
FDVW R/ KH QD QFFIHL RKX VL QUWKRIQ O L @ RFH O H E WIK®DE VR IW KHFRR\®I DQ G
VI\VWHP “6FRSD\pu UDLWH) GHD UKD Y LDQRIRQ XQIGBRR®
JULGDWKXOYHWWHH KLFKRXVFDQ
‘H DUBIRZWRXODW®RRRNERRBRQuUW LVH WKH PRVW PRQH\ WKLV W
PLVV RXW RQ \RXU ODVW FKDQFH WR EX\ RQH

%\ OV 6 -RKQ )RRG 7THFKQRORJ\ 7THDFKHU

<HDU +RVSLWDOLW\ &DWHULQJ VWXGHQWY YLVLWHG 1HZ &LV
+RVSLWDOLW\ &DWHULQJ IDFLOLWLHYVY WKLV WHUP

<HDU FRPSOHMWRRNHER NVKRISH UMK H\
UHFHLYGIBP R QV WENDNWKER Q U L FKKHDDWEK H |
DQGHDBRMS OHNLOORMEVKR2ZVR)IUHQFK FXW
DQ®H ERPKLFNHIQLFHWKRGYROYHGIUHPRYLQJ
WKEUXPVWOQBNKLER QHJR R KFK L F NHHY
OHDYDFODHERQHR WBUHVHQW, REDL\R® U\
LPSUHVVBWH@®WXYHUH KDOOH@IHWKHLU
NQRZORGBRRWED I HDDK\JLHQOB® K BHDDQW
DERX¥YWRVSLWDORWWHUERUHHDYG
SURJUHR S WRIRYCD L OLOPE KEHR U R XSIKVGERX UL Q J
RXYLVEWZHUWKRZDURXWERQ VLHMRKJIH
UHVWDXUZROQFW.V D VLW GREDEOH UYLFH
HV W D E O L VK RUHHQY/\W D X\B B BWVR/ K$HX E OIOFG
LQGHSHQGXRWKHR O O HRIW S/L W RDWHU L Q J
VWXGHQWV

"HOOGRHQW B CRORXBXUUHDRW +RVSLWDOLW)\
&DWHUEBRERVR/W BN UWBWNFIOPHPRUDEQG
HQULFKHBPHULHRFRHVKHRRG7HFKQRORJ\
GHSDUWPRE@RWWYVSLWRXQFKHIKHUBW
RRGEULGJH



TKHWXEDPRXWBRXEBEDNWHWDAKDLEBI*UHDW
2UPRQG 6WUHHW +RVSLWDO &KLOGUHQ

&R Q Q DHD R @ LI WRW K\HHWD U V W X G HUQDAL VIHGE
LQFUHGLEI®RH26+ :HO®R QH URD@EULOO
VXFFHVVIXO IXQGUDLVHU

%\ &RQQLH <HDU

7KDQMRXHYHU\RRBHOSEQGRQD
I X Q G U DIRVHUH D2V P R QB3N U HHRW S L
&KLOG&BQE#WQ WAKHQ H F D Q FAHHIQ
KHESLOGUW® QAHYUSUH DWHQ YL U
IDPLOLHV WR VWD\ WRJHWKHU

, KDY N SHOQWARIWLMDHN26+ RY HUJKGID
PRQWRB\RZGLDJQRNQWRIZ&ZHILQOQW
WEHPDGRRUHARPIRUWHKEHQRXUVEHQ
OR@D\WKHRUMWD\RIHUQEZEKHZEHQW
ZLEHY X KDJUHBOMDE GA/D N HWHKD S SARW D U
JLYLQJ EDFN WR WKRVH WKDW KDYH KHO

*26+ RODWLRXWWHYV _ 727272 JRVK RUJ

%\ OUV *ULIILWKY +HDOWK G6RFLDO &DUH

2XKHDU VW XGHKQOWWOLQFUHRISB®H WXR) LW\
H[S O RHB O W KFIDWHBWAX HH Q+ RV S LMBRP IR U G
7KHZHUHQVSIB)W® QMR BQ 2 EV W HWUQLEREF W R U
DQ® /HDUQLIQID E L OIWWIVEHY RV K D UW®& HADJU H H U
MRXUQH\V

6WXGHOMRWHUDIFWKH B IHVVILBRPODWLRRYLHG
KHDGWKIHVW.BRNBHGLHADXL SPBQ®Q JD JIHG
KDQGV RQ DFWLYLWLHYV

$ELWKD\@®MVR KIH6IRKRVWDOFKQ QIRUPDQGY H
LQVSLULQJ HYHQW



6 XSHU & XUUF XU + L) KA KW

'RRGEULGIBFKRRIGWRUB UL GMAW RAIOHYV W XGHM@WD F KO DBWHVHQWKHG |
ROKDYLRQHEXJBXSHU &XUBURXODBRH, &MRXUQRW DIQ 8W X G B QWK¥H D U

DQSUHVHDIPMKIMHFKRROLVHD WKH $FKYHPHQRW QL Q@K HS WH Q WWKEG U

VW X G HK@W B OF0R Q W U LIEQR/QHED \ RUGR QD WG R QN PVROK AK D U L &K RZ/H U H

DQRWMKRUHAL[WRUP Q® KK R @FKRROW UH RHOW HRXIDOWK KD UGR U B Q G

FRPPXQUEZWLYW XDVD L WAPOSIRHRX LHITRUWY RI WKH VL[WK IRUPHUV |
KLJK O IDIX@YKID Q W D\RWRIR X UW X G HQW YV

LQPDML RXUSL[WKRUPHQULFKLRU

WKHPVHOYHV DV ZHOO DV RWKHUV DURXQG WKHP

7KHXSHU &OUsillRXUDPPPNRXSSRUW
VW X G WERWVPWGX FWD O Q VI B UHEIOWHR V
HQDEWKHFRWDRSWQE&DYBQ (GJHu
RYHRWK HIQWIKVH Y HU FRPSH R/ WG

K L J KHH&F D WIQRBDP S O R\ P$IROW X G HQ W V
<HDU KDYD FKRLRHDQ(GJHVXEMHFW
/25,& 'HEDWLQRI( 022&6 ODWKV
6WXGLBY 6SRUMADGH WY GKH UHH
VKDUMHG FHOHE WXMBH KL HY HPB@GV V
KLIKOLJKWV Rl WKLV SURJUDPPH

7KLVHD IRXBHEDWVQXG HK@WEHHQ
SKHQRPH®EHDDW WEBHEXKKHPL ILQL
DQGLO@DRIWKHQ VF KRARRS HW ZWWK
LQFUHGLEOH WHQDFLW\

7KHLQOBE DMIBD W XQUUQH F N HDAMB L/

3RUW @RID V WHD/F NVD KRR WL RK H. + 6
,Q /25,& VWXGHRMPWRGHPRQVWWRWEHGS ULY DW%RMEHD KR ZFDVH
WUDQV IVMNDEOWRXIBKQ QRGHO LY MUK IHUFH SW L RQ DOIRDW L QUWQHD U O
IXQGUDSVRBM K LVHD W VEX QWQAR XUPSRVVWERERRVELQQBOWLPDDWHO
FODVVUBYVI\GNDJJHULQJIRBKDULWRHW GFOLDVR/S SRV LMRLRIQIMIGF W R U L
VXFRV0,1' &DQFBHVHDURKGEULEU® VPD®POUJLEHFRPLWHIBHEDWL
JRRGEDQN DQG +DYHQ +RXVH FKDPSLRQV R



7KHZLQQLWHDPL QYR ZFR P S HWWQW K H
SUHVWLQDRANGHQJOLVIOKB@HDLRQ
6FKRROWRFH FKDPSLRQ VKIS
FRQJUDWXODWLRQV WR HYHU\RQH LQYROYHG

$VSDBW KHH DU (QULFKBH@WU D PP
VWXGHOWN[SHFWHSD U VDM L WK |
L QW HRIW D/OH YRIDX Q W A K MDLLERIW K H
SURJUDBRBMRUYW X G MEMY E OMBD L Q
UHDO ZMARWENES H U L MERHRKR @ X QW H F
EXLOMLQQFYHIPSOR\DBEQGL VWED F N
W R/ KVHF K RIRIDG R FFIR® P X QLMHHHGEDF
IJURPROXQWRIBIO@UVDYEGERONUWP |
Z L W MVLKWHF K RR ®F H HQR W KEDQWIP DL Q J
2 X UV WKGWAHD WD ER YBIQ GE H\R QIBQ G

7KHHEDW\ILWXGBQWWWHKD\ABRIIX5INKHGHPRQVVW‘UWQQ@DQ\M/RDNE

+RXVRWDUOLDPGI@WZD QEHEDWLE Y |y g aik B UR XQIGHR YMHFHLY

iigszﬁi/i[)UMWKIIUUDDUWQ:REDV\LLSSQ\ZRQGHUHRBPHQJJE\RRWUWXGHQ
HADWF IGHE MK L UIRUPDQFHY DQG HITRUWYV

+RXVR &RPPR@WQ & KHRXVRI/RUGV
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‘H DUH VR SURXG RI ZKDW WKH VWXGHQWY KDYH DFKLHYHG
FXUULFXODU DUHDV KDV LQFUHDVHG WKHLU SUHVHQFH D
XOWLPDWHO\ PDNLQJ WKHP DVSLUDWLRQDO ILIJXUHV IR
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7K ( GHS D UWFMIKEH RF K K K X U FEKQ R W KIHQU D J VQAI D WLIQRYQ. W\W & G HADRV \
RI(QJ O DI@&K UL VALLIRGH FH @ R\OW G L @/RIZ D ZR U © G R E MFBW W D KR
DGHSQPSDFMYKOMO O3H® \GSDFHVIOREMK LU FW LKHYSW BHPL V X DWW KWH
GHVLJQHRS | HVUW X G FSQ\R D¥FED\ VW RZLGHVSUGDWXRHIORED®V X HDQ G
UHIOBI® ® U DD E R W H V VILVXIHVQN K HH Q F R X U DVIKHHER RV K LIDEIR XWK HLRIQ
ZRUOMKLBUDFWLEG®M JMILL Q L W L DG GYIHH WWK_IQRIKID O O H,QWBIW SRZH U | X
WDUJKWBIGE DQGVWXG H@WR XU D UHPL QREW KIHY HU FR Q Q H RUIRK®A H 06
WKHW®®FWLWOOD ZH WIORBETRID FHUMYG WKH LPSDFW RI LQGLYLGXDC
VXFBEVSRYHUDWLOHIXIBDPSHUVRQDO
UHJURKMY HRODWFR QG X EDIEGI DX W Z KHB UD\BISDFHYY H@WVD UHVRXQGL
DQ®WHVSHPWIX@HEVWHD VR WH VXFFHBVURYLGWXGHQWXVDIBQG
HPSDWK\ DQG DZDUHQHVV DPRQFRRXWH F /KW DYWR/QW RS O RW K H L L
WKRXJEQ®HHOLRQVLJIQLOMA VXHYV
'XULQUKBUD\WISDFMDULRXQW H U DZES\SRUHW XOLLMHBWHU X FL@G X FDW LR
D F W L YZRAUMHH/SW R H O/SV XQGNSU R FH VY W WDV Y K\B'O ORZX G WRW YD G H S O\
DQGHIORGMKHVHIQLILNYRRAYHR | ZL WKKZR U DGR XWQIGHIRR V W HRJLWHD W H
WKPRV®RSXDEW L YILGNMRGYUHGD QXQ GHU VWD Q ®ISG.U H F LIDIWQ R EID®MG
UHJWRHIVSLHRHEDSPQ & KIBQWRS IWMBHUVRQBOXHVKHV HH[SHU L H XAHD/S
LQWRWHKLDBFW\PERO M/KBEHOHRNVBHYHGERS SDRODWKR X DLVPIXLY L G X
WK M HE WYQEW X GREWHWUWKSMFNLYKRDUHE HWWHANLS SMBQY D Y L J DWKH
WKSIDSHWFXS ZRXO/&JQKROGIRQWRRPSOH[LWLHV RI RXU ZRUOG
W K RV HIH WV WRIEDG WWKOFR 7KLV
VLPS\GME UR IBN[H UFD @ B RZ\M &G WRW V
X Q G HUVWHIEPGS R U WDIQFEWY H Q ID\G
PRYLQJ IRUZDUG
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BWXGHQWY UROOHG D GLFH QVRDGH . FXOHWZKIHK OLJKWLQJ FDH
FDWHJRU\ WKH\ ZRX0G SODDWHRU SUD\HU V\PEROLVLQJ SHI
IDPLO\ IULHQGV RU JORWBE GODWNOHVY 6WXGHQWYV ZHUH

7KH\ WKHQ ZURWH D VKRUWVSWXBW LRQ AFWKRERUOG WKH\ |

DQG KXQJ LW RQ WKH 3UD\HU TOUHKW7RLNVDRQBWIHY WWMR\V\PEROLVH
DOORZHG VWXGHQWY WR H[SGHEUYMNMHVHL U7 KRS WY IDH)@EH DFWLYL'
FRQFHUQV FUHDWLQJ D YLVXB@DUFHSD 8 ¢HRQMHIPRB® RWLRQ DC

WKH FRPPXQLW\ V FROOHFWRQHISHW\BEUWK JOREDO LVVXHV |

BWXGHQWY H[SORUHG SURILOHV Rl SHDFHIXO SURWHVWRU)\

VIPEROLVH WKHPVHOYHV RQ RQH VLGH ZKLOH ZULWLQJ D F

RQ WKH RWKHU 7KLV DFWLYLW\ HPSRZHUHG VWXGHQWYV E\

DFWLRQV FDQ FRQWULEXWH WR VLJQLILFDQW FKDQJH UHLQ
UROH WR SOD\ LQ DGGUHVVLQJ LQMXVWLFH

, HQMR\HG WKH DFWLYLW\ ZKHUKHRSUDURWHMSID FR ZOE& DQ DPD]L
SUREOHP DQG VWXFN LW RQWRHUDK OOREBH DYV D QLFH VSDFH
JHW VRPH HPRWLRQV RXW

O\ IDYRXULWH SDUW ZDV ZKHUH\RX ZURWH WKLQJV
\RX UHJUHW DQG WKHQ SXW WKHP LQ D SDUW RI
ZDWHU V\PEROLVLQJ WKDW \RXpYWHKRXVKWGLW XDV JRRG EHFDX
UHJUHWYV DZD\ , UHDOO\ OLNH® QWKIHW HOG1 D\OROQP \L WXHMIWAL RQV D
YHU\ SUDFWLFDO DQG PHDMQGRIRRGH PH IHHO PRUH FRQILG!

‘H ZR X @& WHR [W HRXGK H D U WVIKIBDAWWNRK DY DG B OD VW PSS DR@R X UW XGHB W V
W K&K U L V\QLIDFOI &/ K&K X URKQJODQIERRRUZDWEKRVWPRUNXFIK QULFK
IRWKHQYDOXXESRE®WNLYXKHY H QMY HQLWKIK W XFRIQWL@XBRPPLWPH

SRVVLEDKHLBRPPLWPRRBURYLGW@ROLNBXFDWQB® UVREDYHORSP
PHDQLQJIXO RSSRUWXQLWLHV IRRUURXQHFWXE& QMG JURZWK
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SDOW R WH DUSRWY - RPHQ 1Q $VYIDIRQ
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2 XUMNGHON G-P ROMDMG IQQRYDWH IG-DV RQ
KRZ \R PD\H /RQGRQ &W $USRW PRKA
VOMBICDE®T XMQ) DAMEDWH  IXHY DQG
DUFKMMAMUIDO GAVJQ R WH DILSRWY \MUP ICDO
3OKHWEFKRRO IQ 1HZKDP DOR \KRZ FDVHG
VRP H IQQRYDWH LIGHDV DQG FDP H IXQCHWY XS

7KH VWGHON ZHH RICHG B\ IRBI P RGHY' IRP
DALRW \WH IO Z KR JDYH FDUHUMBON VRP H

SWRILPPHL °
SURIWP P HZKHH XS W

D WUHPRON HOXFDIRQ
\RXQ) ZRP HQ IRP

VAKRRY DAIRW HDWY RQGERQ SDWASDMG \RXU

R ZKRP DOR VDWRQ \WH MGI Q) SDQHO DZ DUEQ)
WH Z1QQQ) JURXS Z M YRXFKHY DQG DQ DILERWY

7KLSYURMADAVIYQDPD]L Q3SR UWKRILWRI K ZEZRUNBIVWJIUR X\ HV HD
QRR\Q G\L V F FPYRHUBHW KIHY L DWQ B X VW QG UR G ORI Q QR Y MWIEYXH R UP [
E XBVO W G X F R WV HIOWY ¥XWW D L Q DEROH. WA\RD. ERVAMK H LY HW R S ISFW H
'X U L QVBKI L UR/F\H W Z Q\WMKKIHBW. U D W LRLQDQOMXER P S H WLLAWALKRRZRHE H QRAD
ZRUNHUVRQG R WAL USRHWHUHWRR P S\HHQV KIHQ DOOJHD L R W\KVHFK R R
W D V NZH @NKKFHK D O OW® WHH M MR | 2 X US U H V H Q VDIVELR@HVAHEU H B X U

PDNLORQGRQVSLUSRHWHURKLVZLQQLRRVLW2LZRIQUDGODVD Y H U}

PHD QAW HDWLRMHW K V& DV® O RZKHD G Y D QW DRIQIRKX @ H | IHF 5Bl O L FQKA
DLUSWBGMHFUHBNKHMDPHOPRX@®W GHILQLPDIEOXVFRQVLEBRM 67 (0
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wWL®

OV

HW

HPLVVLRQNWIWKBIWPRY SWHKBMHSRVLWLRQV DV IHPDOHV LQ WKH

UHOHDVH

OV *ULIILWKYV 7HDFKHU

"7TKH\ ZRUNHG LQFUHGLEO\ KDUG GLG VRPH DPD]JLQJ UHVHDUF
WHUPLQDO DQG SUHVHQWHG LW LQ D YHU\ SURIHVVLRQDO ZD\
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%\ OUV 1 %YURFN &DUH\ +HDG 21V XWKKJIEHG® QWHBR RAR XX V L F LZIK®
KD YGIH.G- D WHKE V HOWRD N L B¥ V IWK

2Q:HGEVGD\WKXOWKHXVLASDUWPWE WP
ZHUBHOLJKMMBHIG VIRGWQ Q XaXP P H U
&RQFRMWW XG HARWNHRE D WNGKWW WR: H D UBIO Z DR'@QV K®R R NIRXOW 2 X V L F L
SUHSDIRWUWKHEBQFHEMW K HKHDUWBRIGRR X HQ VH P EXORS\O H DA/RH Q F R X
KDSSHGQLYQMHIBDD I WHRK RROFRQWLQRNGEKLOWFFERPH ORI UHKHD U§
ZLWHKDOQRIRXUDYRXHOWHPEAH\OXGHSWHPEXKWHQVHPEDOMW RPSO
2UFKHVAKRD Y L WDQUSNXOHDH%DQGQFOXD/QESHWROG® KDYWRPH[FL
DQG® DUEHUWEKRISHUBDUWDEK]FLWWGERW LR SL QVKHH [MF D G HH.OW R H
DERRWQHBDPE®D @WXLRXRXDRYHVYRPHDQW DPXWVILEH L GHUPRGE\ Y H

PHPEHUYH URLOQVRHHBGELJJHWUDOHGWHR UPWHWD UWIL\WWK 3R \D
6DPEINLWH UHD®@MR\WE&H P LRXW K L O K D UPRRIK BDWD KSR \ DHID E H D W (
6XPPHBRQFHUWR X QEBSDFHWQ&HUHKHSWHPEXHUHDWHSHD W RWK H XV
DPD]HFGKRZPDQVRQDWSLHFRIFX VLB HS D UVWRRFKQMRN )L U HSO U HI R XK L
ZH FRXOG ILQG WKDW LQFOXGH G RXIOH ZRING WRRIDW WG QWK H







%\ OV OF1DPHH 2EL
'LYHUVLW\ (TXDOLW\ DQG ,QFOXVLRQ &R RUGLQDWRU

FKDOOHQJHYV + X¥@IDPDLB@GRPHWLP
'H GHEBUYDXHD U WD HEDQ\O L J K WHIQ EX B\HWH @Y. URQRKAWEFR X Q WBE H G
WRKHQGUXMRHUDGXRIQUHFHBMWUD Q& LVFULP LR IDWWHGE Q D FHKWH UMK H \
JURXSBVHPEG\ JURXZKRVHRQW U L E X WURARM® H H GIH@G H ID\VS/% W B FV'HHE S L W
KDYIBURIRX@GDSH®GH WU L WDQLQN K HR/EV W DWE& BY UV H Y AKIHHER U NIHG
UHIOHRWB G LY R WIS WBARIX W KDUHKRV S L WEXE MW FDQVISRERROQGQ
KLVWRH W RUW KH QG UXKMK HUDMLRIEG X VWWIL\WMYRIKGID WL EBER Y AU \
QRWXDWR PWURXISHRSIOKRWUDYHOO®B\GIG D FUXFLDO UROH LQ VKD:
DFURWKWHDYVYWRVWRRIKRSHRXUDJH
UHV L O IDHQ@BFM Q \ L H O\GSLLQWK\B RQ W L QP KHHVAUW R UVRQHRI UHVLOLHM BIER X V
WR LQVSLUH XV DOO FRQIURDGNKWWNY. WKDPKGLIQDBR XV
ILQGVQUHDRFWRPXQDWBERKROGL
,Q-XQH WHKV K L6807 (PSLUH QGUXRI\WR SHIY HAX HO KID WK HDRE QF H U W I
GRFNBWLOEXMVH[FDUU\EQVYVHQJIHUL QG UXWK HUD WK RDKEW K WY X F
|URW K&D U L E ZHKIRQD G Q VZHWHFED WAV W U H Q 1 WEV KIBE L OVLR\G D SWR Y HUF R P
KHQSHE X020 WRWIQVBHMH GLYLGX@P®WR NHHS PRYLQJ IRUZDUG
KDLOIWMRIDPDFI UL Q LIB®&ER E D JRQ G
RWKIMMODEBEEDURIQGMR XUIQ O @HWKH P XVIVO VRN Q R Z O HGKIHQ M X VW K Al
W KSHU R P RVRHS S R U WDXQEBLEM\W @VIHAK H\ | D F HSSD U W L FAKIOHDQUGOU ¥ ¥ R Q RIUGH FH Q
ZHUHQ Y LKWH.GN B F R X Q IWQQH HRBIW K HHJD UAKH UPID DR IW K HIVRG L Y L GO G
VNLOOV DQG KDUG ZRUN JLYH@RPXFRVRVKERXQWHAHZ URQJI X
G HW D L.GHHEMHGEIDIO) KWOE Y HRH SR U W
,PDILQHMHR X UDMHAR RN HDEHK LY BH K LAD\DJUDYB M X \D/QIEMWD UH P L QRA H |
IDP L (ZIDIJWP W KV K KKIRPHO DW & W H.§ WARKLHP S R U WRONQLEH. O D@ B R W HVW WHLQ K W
WKXQNQRGQLYH@ KKRSRIEXLO®LQYG GLIQLW\ Rl DOO PHPEHUV RI
EULJKIWWXUKHVPHODQ@RPHQ@HUH
SLRQHWWW L O ZKRDHDUGR ZQRRMW® <HW Y HIQW KIID FRIVX FBGY HUWKWS L U L
QHZODQBQGLQGRLQUR HQULFHRBIWKH QG UXWKQHUDWHRDIXIME URN F
LPPHDVXUDEO\ 7KHDW JDIFW H HIQQV KHLE U B ® W L F X C
VRFLEMAHOHEWR®BKHER QW U L BWRN
7KHLQUGXVHKQHUDWWURRIKWWKK HPR Ws U L WX B MIXNRIPX V IDFO (R RE RS R D\Q G
M X W W 8 IDUE FEXWY K A X O VWX KIIRIXY LW K HOW W H UDUBHR Y H@ WRI B E IRUEXQ D W L R (
IRRG DMXGILU WUD G LOWVAHRG VQ 7 KHNBQW® W L W\
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6R ZKWFDQZH OHDUWRPKH :LQGUXANHWVKHILRIXUQBAVSXKVWRDFIRXRZQ
*HQHUDWKRYWRVMND FKWYKFHRZHRU FKDOOHQ@ILMMVKHYDPHRXUDJBIQG
UHVLOWHKOHP B R UWDREMP XQDQY @& Kb HWHU P LAHDWW KRIED DLFN P L)XW/ R X L O
VWUHOQYKWRPHWVWREBLYHUWMRLQXEEULGIRNRYVWKRWGHUVWDEW RQIDXS5
WKBWGLIIHUHDKH®@PEUDEFPDNMNYVYDJIDLQVW LQMXVWLFH LQ DOO LW
VWURQJHU DQG ULFKHU DV D VRFLHW\
$VZH UHPHREMHQ &XRQRMW :LQ G U X\
*HQHUDWRLIRWY DOVRRPPLWREHLQ.
WRUFKE HO WKUWHZHJ D F\#FXKUIR QRVY D
GLYHUQHF OXVQ WX VWFLHMMWVGUDZ
VWUHQURWK HEDP SD@®EGW UM RH H DW |
ZRUOAXHUHYHU\RQHJDUGBHWXHL

EDFNJURKDG KU DYQHF R QW U MERY\K H
FRPPRQ JRRG

» 1 OQWZ<Z fZEI f 1 QS “»»  1fOEé )ul OO

‘H UHF H D MWQWHKHD R R PV, DX/W LAKXWRK VW X G HQ W V

K D GV KIFD Q W CRS/GIRFU WX DB & RW KGI\ Q D PZRU 8 G

SR G F D VIKL@/UATS\Q RWX BQM¥ G X F D WRLRW BE®B/Q

LOQVSLULQJ MRXUQH\ LQWR WKH DUW Rl VWRU\WHOOLQJ DQG GL

2XUVW XGHMWW DUP@HOFRGE\ WKPHORRPVEXU\

,QVW IWHOPKRS UR Y LIBFHRSP S U H K HIQQAW YR GWRWLR Q

W K$IR G F D VSMLRFIHAKHG DZ DVSDFNBAGWHQ JDJLQ J

D F W L YA K\DL@®IY RR ¥'\BW X G WRRR'H UVKHPVHR® BV 3RGFDVW 6HVVLR
LQ WKH H[SHULHQFH

1H[W W X G KQ ®WWAK D QWR
7KHVHYREHJDZLWKZRUNVRRWKIKQGDPH@WDGIVKDQGYV HRWKURIHVVL
SRGFDVVWMXGHQOWDUPHERXWKHPSRUWMRQFSRGFDVWLTXLSPHQ@KWH\
VW R U\ WKIROAY RGH QMQGHYHBRSDIJEQOWBQ® H[SORWKIBQW U L RDFX 8V
W K¥ID U L RKWP DAMWKVS W G F DFBMW D NAHK HL Q VW U X FYWHRERW GLIQFD X B LBUR SK |
HPSKDVIWKS&RZHRID ZHOO WRRIE) GRZLWDQ WHFKQLDXQMVRXQTGXDOL
FDSWLYDWH DQG LQIRUP DQ DXGLHQFH RSWLPLVDWLRQ
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2QHRIWKKLIKOLBKWHKNLVEDVWKH Q G/ K HH\Y HQH F R UGS WIGR UM P H @ ML V
RSSRUWWGLMHWQ G HD ULR R Q G X VR O D E RIUIMMRAE G'\R Q MAK MMLHUF K Q L
H[SHUWXHVISURIHVVLR®DOMBKHDRELOLWLHY EXW DOVR IRVWHUHG
SHUVRQIRXUQHQWRRGFDVWLUQHIULQJ

YD O X DEYHFME LB RZVRUH FR AW H QM [ FLRH QW B Q W K X I UBRWKY. M\KLDWV
WKBWD@RXWKHGLVFXWIHKFEK DO O H QHMNKWHW DURID QH [ F L WQLHDZS U R MDH/E WU
W K HD F HDGE & KFHJ H D ®/W R A H WKW M/ RV F K RR.OWKKH H\R Q[E HO O HEPIR% (7

SURGXFRPSHOBBSQYRGHYVRYLE)QIH DUKRSLWRDXEBZ P (7SRGFD
VW XGHQWIK HDODQWQV S LYUULHEIWK WHULBNKLFELQBD W OUHDHWW R I WRSLF
LOGXVWU\ UHOH YWDRYW X G ©Q VB F D GIHFRV L SVQ G
LOWHUYZEVKQV S L UIXGIN WY R PR XU
$UPHBLWRHZVNL@®MMMNQRZOHRBRXHUFRPPXQIZWLANQLW IZDVBOYHD SODW IR
VWXGHABWHDFRXUWRRG WIDE) B X W OLRBX VW X G WERK B WHK KKIQU TXRIL FINYG
WKHRABRGFLBWIKHZRINHE@/PDBMHUVSHFWLYHYV ZLWK D EURDGH
JURXBNGSHYHOWRKSHPBIYGODHBELVRGHYV

ZZfExOu™ aZEl G8p ~ fEX, p™ O QOEX™ » uCE fOO» i

,QD ZRU OV RWW H® SKD V LG/IHVH U H @FRHAR | WK K LJK O LZRWXQ G R X E WHKGC
FHOHE UDBNY®U \EIWFRP HY SRZH U IR0 L QIIRK\URIHKN LLHB X SD U HQ@&W D | |
VWDW HPIN QUMY QG HU VW B BBH QWO\E OHE/U Q HIGEK V K H RP UR) & KZHR U O (
RXBRPRQLMDPM/RIHWHRRBPHPRUD\YMLOWHGO GHND Y R)OWDYRXBBLVWD
G LY H WD\ZIDMW\HQMK/U RIXY K EQABDY H /W DOV Q G FEL WWH O D V@RRJIW U D G DW GR
VKRZFDWHKEL KD S HR WYXUQWHL W R XQF X O L QFDUD I W V P D IMKRVS L FF X U U WHRV
PLGVW GHOLBEDWW BILYH\G L \VZKO \D W H VW DR R C
WKHLFRXOLQWUDGLWEKRNULRKU
7TKHHYHBW®RE® WESUZDDWHV W DWPRFRWP P XQ LW\
W KFHR O\® HNFHIRWRVR X BR P PXL WM PEH U V
ZKRHDJHUOE UD MHKBIS SR U WXRKBWGHR UHR Y WK HH Y H QA V Q R W X VINE R X V
W K 1 X1 WKXHULDLAW D BRIV KAHR O R XDWIMADI V K R Z F D VL[ @ B EQ D XIQ @ADW IEX VO V R
W U D G LDWL WRIEX U MDKIIDK/L RWK RW RD E R KRW H UR@H H SHUG H U V W DIQWGRQII
WKAHPHULVESEWIRUP DRIBHWQ AHQ GKHD UW RO UVD O ERQUMGHULHQF
PXVLWKMHWKRMAURWKMHQXHYHUDWWHQGOHARBZ QV L LIQWKMRAXVWRP
DVSHRWKHYHQWVRQIZWWSR LBV GYDOXB®ALVWRWEKBAMWDSRIXWGLYHU\
DSSUHFLDWLRQ IRU FXOWXUDO ERPRXNGLWDW UHPLQWKBEW\R@RXU
GLIIHUHQENXDUKNB®OXRVLQFOXVL
UHVSHFW DQG DFFHSWDQFH



$V, UH | ORIGMKWX FF HRIW KHY HQWP ,QFORV . & JW HR\GK H D U W UHDOWWRK G 6
UHPLQBMEKSURIRXPGDRWHOHEUDKMR PR W ULEXVMRPBNL QWK LNY H QW

GLYHUMWRRMHUHRQH WHLPHEXWQU H VR X QWIRFHYRXHQWKXVEDMBP WL
RQJRLQFIRPPLWPHMRVHPEUDFLWAEBQGLOOLQWRHMWRIX B X O WEKKDION T
XQLTXH@HYWHUQ G LY IDEIXFXID W% UKD YBHDW. Q G H ® DEIRIER X IR P P X Q/LHAM

FRPLYRJHW®MKEKHOHE UZWQRRYOAVFDUURUZDWIGV\S L RLFM® H E U DDAQLGR |
KRQRRXGLIIHUHXMHONEXLDGLG RHFRQWLQXH WR FKDPSLRQ GLYHUV
HPSDWK\ DQG PXWXDO UHVSHFW

7RIJHWKHU ZH DUH VWURQJHU

/IRRN RXW IRU WKH :RRGEULGJH 3RGFDVW FRPLQJ W
LQ 6HSWHPEHU

2 QD UHF NN B/ KO RR P V,EXMW LV R O & RRX U
'LYHUVRWGE, QFOXVERMP LW WBIGWKHD QWDVWLF
RSSRUWMHFA®ISE GFE YW R&HFELWK WLWWOH
SODQ (DD L UB GRIAW K WIDUR/ W|D W KRIQD D DW
ILLDARQJW\WIRRGEULMWBOIZHORXDYWHYHUDO
RW KSIRED V WOW KSIL S H ZIKQ RXLEGDYDL QW RO H
VW UHDQR XM FEKRROEVLWRBHSWHPEBIRQJIVLGH
W K MVKOX VILIFIS D U W KED@DV/D X Q FIX &R P S RWIK H
'RRIGE U BRBF DI BRP S H WY R LROEK LIOW OU/'$UFKHU EHLON LQWH
EXGGERPSRSIOW DHHF R HUWDKHPRK HBNUH1 0
IRU IXUWKHU GHWDILOV

2XULUSYRGFDWWHSWHPEHEBKRVWEHG\FOLQJ

H Q@ W KX \eL-DMRIYVWDHOUBK RP RK QO L QR RRHE P

LOQWHUYQ Bl RXIPIQGU& O LI BVERROWW KXISFRPLQ J

IROQGRV@ ULJI KM@ | WEHSWHPERUY PEHRIV

7HDPRRGE U IZG& BHF \FOMXIH P L FFRX UWBID LV H
PROQHRYUUHDMVWHIL@PERXRDQIF®HPR RIRXU

IULHQG DIQG FROOHDJXH [(ORNUD :KHODQ ©6WD\WXQHG|  IRU RXU|SH

SOHDVH+E®L FRNU WKH *R)XQGOH OLQN
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%\ OUV : 6PLWK 2UGHRUBURVHFXWILIRWY FKREBPXVW
/HDG IRU )DPLO\ 6 XSSRUW DQG (BXKBUH RVR - WERHOQHZ IUDPHZRUN

, DPV X WHHD MDU HWM KW WVEH \SW DIRB X U(Y HULAIR R QLAY F KRARROK QDMMVMG D\RF LV V HC
\RXQSHRSIOWEHLQ FKRROUURXB\GBEGESH[WUHHNXOFNYLGHQYKHRZWKDYV
WKHXSSRWWKHUUHQQ@W HDFKHKUWNYY VW XG & RW WHQ KRN W XWHHQ@O EBIQGJ
LPSRUWRDMRWB KL OGHI N U QLIQHRMYUH U YE K RSRHAJ | R UBPW KBV RAMHKK JBEHY R D V
ZHOOEHLQJ DQG ZLGHU GHYHORBEWRWFH

$VD SDUHIQAMD @ HGL | | LW)RAWRZKHY R)URPEXIXVW WKHQHRWXQDXWKRU

VHQW®RXBKLOGWRKRR® K H\U HH H O L\DRIK RIREOV H QB HY RVKAR X QZMWB\R.. LI

XQZHRMWALOBGQYLR)XHQWVIRIOXMNRGDLG ZLWKLQ GD\V RU .. LI ¢

WHDRIIREMWW ZHHXRBO UH QW KH

VW X G B@MDWHID RKWRKHDPLO®XSSR UWWHF D VRIUHS HOWMHHED S D U UGIWH LY

7HDP LI \RX QHHG WR DVHFRIQGR W KD P AK LDLGN RQQV K U H F
\HD®H WBLR KZ.IVE I K D U DHMBKKHL J KUBHIIW F

<RXPD\EHDZDUMKDIWKHISDUWPRQRV

(G XFDWALREBIL QW U R GXHFZI® 1 G D @QFRH

VXSSRBMRRDWKE VHQHAHS ULRIRMNV\)LQHHIDUKZQBFDS SW® ZIR Q ANVWK L

DWRRGEULBJRD LG HH SXQG HUVWDRGWEIUHDSM LRI F MV KOV AKLDNE HH Q

R W KED U UWH IR K LIOOBE HH [ S H U L H QUFHL R B KRG KIIFJW IORL@DHS D U H QRULQR U

ZLWK VFKRRO SURVHFXWLRQ ZLOO EH WKH QHJ[\

$ IDWLRQD®HZRRENWWHQRALE® $VZHKD YKD Y\HK D UHBU H WLQRHKZ V O H W \
LOQWURGRPHGEVW ZKLFALPBDQOSDUHQMLE@HUW EHFRPK DO OH @IV C
/RFI3XWKR ZILWD BHRWWAHD PER O L7AAH WLPHW NQRZRWXUWKDKWRPH VFKR
QHZUDHZ R RNV O LODAHVLIRPF KRRRON QS DU W Q H. MV IK@SP ERQ HD F W.RMH F X U L ¢
D FKLOG LV UHJXODUO\ DEVHQWEHW RX¥W F R PRHWW X G HTGKWNH O X VW R
VHFX\RKQSHRS OHH0/0 EBDIQYXFFHV
$W:RRGEULGRXUDLPWUHNVRZRUNQWKURXJK UHIJXODU DWWHQGDQFH
SDUWQ U VEELISHW RWR YG G MR B/S RUMHDWHI N XSSRQWRPPXQLBBWHOD !
WRBURYRXBKLOBWWHQ G DKLV Q ZWWKK/ZKH®HCRSD G Y LFGIGXLGD QBH
HITHFWSOHDEMDZD UMKDRXPD\EH QHHGHG
VXEMHFW WR OHJDO LQWHUYHQWLRQV VXFK DV D 3DUHQWLQJ



%\ OUV ' OLDK +HDG RI &DUHHUYV

7KLWHURAFHOHE RXW Bl G HADWMHHYNIRW KH D U
<HDU ORFNQWHUDMNEZKHWNWXGBQWWLFL®DWHG
QXPEHU RI GLITHUHQW HYHQWY OLQNLQJ R FDUHHUV

(DFKVWXGHKOGBD PRFNLQWHUXLWEQH[WHUQ@DO
SURIHVVLRD MR® KW HK\D® S S O LRHG X U LapL]I
VWXGEZKM\DOWRD G/RP HDUHRKMUDODVHVV
8QLIUBXQLY HENDW L QDAL\RWGRMEIMX V HD \Z H @ O
D W W D UWMRLPQAL U VE R DHR[ S H U L M @ E@/.KE5 U L3R
SODWIRWKOGHRWHQFRXUDNRGQLWKHZRUYN
H[SHULURPEB VDWRPH RW K IWK HAD Q H
FHUWLIRED RGN KIEOV)LQDOU WX GBRQWWLFLGDWHG
DCHQW H USKIDLO B BIQLIAD \G HV L J O IRGYW K HPK H
VRMNLQBNGIIR&® KIRURIZRURKL&DYZD\DK XJ
VXFFHYNMWHK[W U H PSFOAL WFLIRPAP H QW R FD O RX
YROXQWZAHKRIZHUIEORZIMZD\E\ WKRDW X
SURIHVVLRQDOLVP RI RXU VWXGHQWYV

OO0 GRQH :RRGEULGJH

2YHWK$DVUWDZHKD YEHHHQRO RX@D L | URFIUR V
HYHHDUR PR BYHUW X GHKERMORE D YBBQLIUR
ORLIQ WD QO ERXVHIBWRPBVHDW FKRRRVRK

FRPSXWIPBWR E LSKR Q AN LMD J U HBDW HWBRQG
K D DOWD KA-D U HHQINR U P DRAYE R XD GHDW NR BW X G HQ W
FD@HDURKSRVWDQGRVWRSW LRROWKR F [DA®

LQWHUQDWR RERDRS SR U W DQLRXMHH B H W K
IRUPVFROOHXNOLYHUVLWWKWGXFDWKRIKHU
HGXFD\WDRRES SUHQW LB HWORRW KHDE GIDFK

VXEMHABDWEHH[SORUHWKEHRB Q@ RWYXVHIXO
LQIRUP D:W LRGNV K 5D D W IGRUPLRDIU H I8 DY Q G
FDUHBUWW X GAHWVRRWZ R X QG DB QK R X UDK H
XVH RI LW DW KRPH DV ZHOO

2QFIB IRUWQHY KW DIUURXDW IRUWLRAH VVLRQ
IRFXVROED UHHKNWWK HH FYHRJH DS S UREDW
JXLGDREBQIRUPDTWURRJMNRMVDIHD O URQRIN V
FDUHHYUN @WQWW U WIRX S S R/EEK L\ DKID E H HIX
RIORRIGLIIHRSGWU W DELRVIWVIKW D VIUR XBQ G
Q H \W DZJHD O X® Y®IR RVIN [ F L WBLODIW R Q V XW KR XWJ
VWXGHQWY UHDOO\ GR UHFHLYH WKH EHVW FDUHHUV HGXFEDWLF



' HSDUR HOW

2XEHDUVWXGKOQ®NM QWL
WUWS KH7ZLVOXVHXEZKHUMHER[HVYQW D O ODOL\RZQ WK JIXGVE R O R
WKIG\LYHGWRIDVFLQRRUE® Q@ QMR U S KLLEGO X VW R WU L F X WIGQ
RI2S $UWKLWHUPH YEHHED VHHLOQREMHFKHM Y HIQD & KFHK D QW
VWXG\RGWLEDOXVLEDYE VHHHDOWZRB NU J2 RH L WIKQ F O XV K
IRFX VIRV KHBERUNM % UL Gl H\WR QIHSR Q Y HW KBIMH P M@ X PLEL JR X
5LOH\ DQG 6HUJLR 2 'HIfWRAI WKH ZDOO

W RGHBQIDJIJHZEWRLQG EHQIGQIQ

$ UA( [ KLEMRQ

2Q7XH3D\ QG XOXHFHOHE UNDKBIF&LHY HRHRXWMDU DQGHDU
VWXGHARMD YMXMWLVWKBUWE6( DQGEOHYHEDWHDORY WEH
VWXGHQWNMX ZHOFREBQM ¥D UHUYGU L HQGERVK D WGV KBIP DL ¢

DFFRPSOLVRPRIQWVX G HEWRIFRPSOLPHQUPD G D ER XWKKLJ
VWDQ RDINGER UN Q& W X G WE W XIGIGOH USUR X*@ 6 ( ZRUMKRZFD
VWXGHQWNVYUEXDBRQ\RRK UVHERSNRRGQ G LUNMMWLRGRHULF
DVZHOW®ZLGUHD QBNVR SILRFWKH{ D 5 U R M(HFHW H® WK R Z F DVRIGL Y
DQ S H UV RSQUIROMHEMP B \VZ FODW H V S R QWRAKAHD U L R ®WHIO[D PV R S
7KH $UW ZRUN VSDUNHG ORWV RI FRQYHUVDWLRQ DV L
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HSDUR HON
7KLY WHUP WKH 6RFLDO 6FLHQFH GHSDUWPHQW KHOG D
‘H ZHUH GHOLJKWHG WR ZHOFRPH H[SHUWY LQ YDULRXYV

'U -DNBLFKDUBRWKMHRQGRGKRRFRQRPLFV
H[S O RW KL V WRRW K% O DM O D\QOADIWEH D-SHK D V
FXUD@IGK L ELDMY ROW]ZLORVYBRFEDPEULGJH
7KHPDLDLRIKLOHFVEZROWHRL YIXQ D PBIQ GG H QW/R. W \
W KIU H W® D YZHK\RZ RUNBIGR Q\P R R VFCR O O HIRWR U V
VFLHQWLILF UHVHDUFK

'USLFKDVGSRMERKIMW UFBOW V H DVRE IQIEH J J
FRO O HRWH® P DAK LIVQ Y FE@GHF L SK I6UDQILOIE
FKHFNEGIDQVXYWHFRUWSOHQGBEQLQVWRRKQW¥WR 'U -DNH 5LFKDUGYV
LGHQWLI\ WKH DFWXDO HJJ

'"HJUR Z WRKQ GRG L V F X WWHKHHELHUD WHK Y\ H

HPSKDRFRQVWDRIWY G Y R F [EWHD

W KA-D LD U WLLKIQ'V X V W DR. @S DO I HW/K

ILQUWMEBEFHNHDUJXW&DWR VRPHVWLF
BURGXF® GRHYRIWFFRXRWDSSLQHV
DQG TXDOLW\ RI OLIH

'HJURZWK /RQGRQ

'U 5RIJHAUWHHQ O HF WXWRIQG V P & Q/IKYH UWVIR\N H
DERKWHVHIRIPKJUD VKR RKV HWRHS XEOLVKHG
L@*HUPDKRFLRORDUPDIOPHH P SK D V IK\RHEGH
UHFRUGHIXJMWRUDRGIGVKHAKDOOHRIZARUNLQJ
WKURXIWHU S UH WHIKKY VKR QFREWQYLYLDOL W\
W R H D UXW K[ W HRQWKIHQ WBWDR@®FFHSWRIQ FH

UHIXJHHV LQWR WKH 8.
‘U 5RIJHU *UHHAQ

'U 6DWKD+DUW. VF¥\GWKRZPDWKHPDW
L QIO X HIQUBKW H G H V LW RMHFE& RIRFOLR) W R
DQH\HDAW F KV PP HW WEHQIAL Q VS LBV H G
WKZRURIO & (VFKHU ° ‘H ZHUH
GHOLJWW®WHEHD &R Q D \R IKR@ D WE-RAM
2Q0FH 8SRQ D 3ULPH WR WKH VFKR

‘U 6DUDK +DUW
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‘H KDOGRDRIKHOSRPUS U F KIHQGL V
+DYLOQUHYLRSNON UPGNEWK RD D VAR O O PIQVIP L R IR XIX Q @K D U D VWi
\HDUNQHZDWMWEHDSD RWWIDLQ@PD]LORNAHNVIRWKURWKKHKRZLO
OLVVOHDVRDQV XJIJHVWKHVWRXQRBVWQ GZHUHRVOKHU Y RXW KZ RK OEGHR X
DWKNQHAORYSKBUIRUPQ@ULWLQILUWWRW XV FULKZIWKOLYHKGLHC(

RZYFULSRYRP\ EURORERDUIGWEHFDXMWRPMFUNEWI I QQOHKHD U
W KIHG HROE HL @ R VDD GHV W D UMKHL.@ NEDQAWD HY H U W KIMZ H\QWB P DL Q JDX U
DERXMKWDZHZHUMRLQIRD\7K KD UG HVQW UD Q BIS H Q MRNAD/G W KDHX G L H |
SDUWWRPLESZLWKRNWKRR/X EG FUDKSDQ@HDOORMKMKRIVROR
KXPRURWRG X ®WE KL O GEMXMIR BVH E HW Z MHEBF WA/XWYKIAU KX Bl J LZFD \D Q\CK
XQVXLWDEOH IRU D VFKRRO WIBSGIHQRWPKRY DQG WKHLU DPD]
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7KLV WHUP \HDU VWXGHQWY UHDG 20LYHU 7ZLVW LQ $GGl
WRRN D WULS GRZQ WR WKH 'LFNHQVH OXVHXP LQ F|

%\ $DUDY 3 <HDU "HOQWTXLWWHVJXVWKHIEILKW R [PD® Q
FRPH)GFR O QOWRWR RI3Q S X W WY RPH
7 K HL F NQHO X V H XLPO R F DIVBHHE) WRIQ ®RNQL QRS SLWQW KBIDUG H®IDKOLNHW DL G
DQGWUHDDOHDWGQWHURXWHRRWGLVIXVWLQJ
W H ORO® DE R X\WF N H D § G OMKER R MW
ZURWIGDVFLQOIWEWE RXWPHYH@Q\ZDD QR W R FANE R WWKKR X VNV K\ WH \
V KR Z DQAV KGH VANK H IKHHZ U R W KIID P R XKD G R FUNR D F BBIGR W KSHU/ \BE XYW K DBW Q p
OLQH 230HDVH VLU 0D\, KDYH \DRSRIERORHEPH A DXW KIH\D ® KH G J H KR L F K
VFDUMGHVRWWHKHW KKEEDS URRQH
7KHWHY®IWH®ODER XWKSLFWRWLPEVQG LW VFDUHG PH VRPHKRZ
Z K H UMK \U R \& R R N\ WDKT X L © @ X LIOVO
EDVLFDIEOWIKHREBJIRR\EXKDMW KHQ B 2K\HDB Q& H LRY | R U J W\KRHX V H XKPD G
WKHDWKWYNDUS XVH®KHXLO®QW O R DWOWE KMRREQ BD\D Q X UVHWBKLOG L
HOQGHGZLWHKI ROQRXHKDQG W KH\DO VR KM B\ HUGW K KD G RRINK GE XWK H U
GHFR UW KHER R PWX \DW NHR ZL VW RRNIHQZ D VD W Z L V KWH UZD VR Q HER W W R BIWO O
'LENH@N P HH ® D U@ MIYWIK'D & KWWK L @D ELHAMD VD O DKIGDELO QWD WD OO
EHIRWKMMR GHWRLOB@/OARPPR GB GN K BWF D X\VED W H WK\ D WERO H ID@® @&/ K D
L WELVV L FIDVOHIDEAX MA R XR S HQKWU G B REID X V HE® FW FAFEX L XG DQANLBO E L H
W K HLUBIO L VB WIAGHV W X Q G H G QMIDAM D BVH F D XE/BIELENUB RW[S R® MW FED FW H
ZKHURX¥ DSHBQSRRSWKHDBBKHUEHIRVR WD X8W KED EW R H H Q V LDMLEY
GRHV WKHLU ZDVWH JR \RX PD\PDHG BWNKI®B"YHU\ LOO

$IWHUZDHZANOWMB RUDPHOIRWDSLFQL
DQG WR SOD\ LQ WKH UDLQ
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$IWHBPLQQGLQNKWULWLVK 7KL®S WMV XWPHD QW DGNVR
6SULQMWMWDUWQIRUWKHUQ IRFXPRIIW KDY HW SHQW
,UHODQOBWLPLOARHWDLQ H{WRIDQ X &B YV P LXEW RH W
SR G LIPD E BV K\IHVD UHIYH Q W P\VHQ@RQ VWRF D PVW DWHG
*R L QXJSD J D L @\KB®H VL@V K H UHD@WWDFHKHQ VWDUW F
FRXQWIUM DOZD\W IXQ IHFRPIRUWDBBHYV SHHG
H[SHULHQRH D WL KHRD D Q @D WV D N WEUHL J & RVX W/ R
PDMRYHQWR AWK LIQDG Q pW HYHURKIFNSRLRQWKDER XV
TXLWH PDQDJHG VR IDU P RIWKHRXBUHPDLQLC
KD @ HJ XW K URW BWS HF W D
, VW D UMUWHIBEL (RWYKHY HQW DUHQ@BHUWHKBW PRV SKH L
EDFNVEKULVWRIVQJ PH HYHU\RF@HHUL®XU PHG

PROWWRERULBYILWQXSWR FRPSHW LRVQWS L FXSW KSIDH DQ GR F XI\R W K@ D V \

OHYHOE D UNH VQ BR @G J KWWIWIFUWD L QUKW LRQ RI P\ FRXUVH

DWVKWRQHHBOR QUL PH R R Z$ | WWWK H

FRPSHWIRMMHWWFH S SUKDGIQGH,G :KHQILQLVKWHBH,KDBGJRRW L PEHXKD G

EHJDQ P\ WHFKQLFDO WUDLQLQJWRMI WPLIQDQNEHRKBICHQYY DWEBRG HQ W |
W KIHQ L $ KW WHGIDR QKD G\ ZLQQWQP H

6SULRUILHQWHIHMDLPAFKIDVWSINFH®I ZDWVRQILUPH®DG VHFRQIEDG

GLVFLSOMMNSRUMKLFRIWHQYROYKYFEDVYHUVYXUSULRMIUXFIO VKRU!

QDY L JDWKIRMWA F K AIRPDWOVBIER XW  FR X U VKIHD H [WS O D ZHIUWHH S D U B WHKGY \

DURX@GE Y HUFDIPVBX\VDHMBOWRZ @KLY VHFRQGYV

\HD W KBIUHZDV :DUZLBRLYHUMLWK H

GD\, IHOWRRVBK\VLFPDWHOS DDMRR XOFZDWH KD S SRIHPA | L UWYWHR (PG G D Q

EHEXW® VSUUDWHY HDIHZVHFR REG VW% ULWKDURSLREYKDIYBED \DJ U HDIM

PLVW OFNDHOVHWHH Q BA\R XUD FHR NQ H,Z W R Q &/ KFHR P S\HL W/IHYDHY RROR N LEDKIH D,G

FRXOOOQRMERDNBQQDYLIJDWLRAYD&ZHWBQMRYDWLRQYDOORE®DIE QV K& H F K

RU KHVLWDWLRQV SHSXEWRPSURYH/ NLROMUKWHXPPHU
EHIRWKHRUHWMDVE® JLQVD LLGYW K H

0\ SORQVKHXOLI\UQ&ZHD W R DNWDV\ DXWXPQ

DQ®HDHWOHURWKH QIXRZHY BUW H U

D O P RAAW V LIQRK H F N S FELQWWR O D RN

IRFXVKD®/ 8X VKD UGHRXDORMWKHQDO

(YHQWXDOGXDOLLGDGFRPIRUW DO H

SRVLWRPRDRQL@XDVWW K HL Q DWK H

FRPSHWLERRRHZ R X @ &/ WDLRDWL Q X W H

LQWHUYDOV EHKLQG PH










































