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1 DVE®ID

TKIGLUHRWBRIWMHSURMEHWWRLOQGHYHORS LVVHP LIRS DFWLF
DQA&VHIXOLGHOIRMWNWDIKVRIVRFLDHG LDQ &/ KH) W H UBR\RRX Q J
SHRSOH

7K LUWORDUD G KD QJIGAQDPLFZBOKFKZ K\ZHZD QWRLPXOWDQHR
WHDFXUUREBW K FOGM/ HF KQ LITRMDIXYV R IW K, WH U Q M\M CDOS DV V

RQ XQLYHUVDO UXOHV WKDW ZLOO DOORZ \RXQJ SHRSOH
'DWDHOHIEMHGURV WD 'WKDW RINRXQIHR SPHMN G D LOV R IWKH

L OQOWHUQMWRUW K D@ R W KHIH D Q JHKNRXQ JHW® HUDWHRERU Q

LOWLPHKHQHFKQRDRVDFFHVVHE®RK VMREHFRPHSDURM WKHLU
HYHU\GRY BERELSKR QB SH UV REKRP® X WAHINPIQ Q W H HIDMH® HRQ W
JURZLRSIRPRVSHR SHORUIM WWK\H DR | )R W K UV D VIRE)R X O G
VHHRKDWKHR X WKK R XS U H S DW RIG H)6SZ L WK KR Q V WIK@WQ JIHY

GLILWBIGKQRERWQUH D OW WRD U MW/ KHU R XPSR VWX O Q HUW ROM LR X
RQOLQH GDQJHUV

2X W/ SHFLPOXIMG L UHPMWREZD PEW K RRAFH | H QIFIHD L RWQUD LKDHDHD G
YLROHQWMAHOOKDUP IX®S FRIXQVDVR F LFDHG LLID WHW DRYVH SR U
®+REKLOGUHQ H[SHUEH®QOLQWEXULWKERYLG ORFNGRZQ
6SULQJs SXEOLVMKWEBHXURSHIRPPLVVGRQHUHQRX\D VBHRY
F\EHUE X O\OLWQD W L REDW RIK X UWR K@ V D ZHHWWH QWR H QDV W\
RIKXUWRNK®VDIDHER RWZH USID V VBHIGR XRG R V WHKG LR KFHRIX @ @ H

., ZDVOHRXWWH[FOXGHR®JURXSBFWLRIONKHQWHUQHWZDV
WKUHDWHQHG RQ WKH ,QWHUQHW
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TKHUHSRAWND WIKHKY W RIFKLO GAHHUXHLFW RPDAD H DGR IW KHWMS HV
RIEXOO\DQG RIFKLOGWHMHUWHYGFHBOQRIWKHYHIDWEHHKIDYLRX
TDNLOYKDQYWRQVLGHUIHIXDRWR GG URXSUR MMRR QFH R SAKR

RIWHQ PD\ IHHO KHOSOHVYV DJDLQVW YDULRXV NLQGV RI R

‘H ZDQWRVR HD RKW RR X WKQ 8 R F LZZRAJ N HW® X F D WZRKWRY H )GV H | X O
DQ®FFHVVEERU\DHQMBEDWHULPWGNMY HORG LDLIWDION VKD ®DER Q J
\RXQIHRS QOKH® HHEH ZV R RMDBP S U R KIHX D OR W/\K HAHWU Y DN YRV
EH\SW D F WW DH 0 RBRHGIHH & WV K\FRR X W:Kd DLRVRH OMSK HP\GHOLYHU
NQRZOHGJH DERXW EXLOGLQJ UHVLVWDQFH WR RQOLQH
‘H FDUBIERXMP KD QFR XD E O LW UR Y T&ID O HWE X F D W ISRIRIEX \W\R V
\RXWKQGPSURWWNINLWEYRRROODERDQ R/[IFK® QRIH[SHULHQH
DW LQWHUQDWLRQDO OHYHO

%\LPSURYW®BRPSHWHRFERXQSHRSDBORXHBPSORWHZDQWR
KDYH D SRVLWLYH LPSDFW LQ WKH ORQJ WHUP
$OODUWRMWID QLVRWSESREMBURMKNFWERGH WO FKQRORQBHWH L U
EHQHILFLDANRFOXRBXHQIHRSOKDQMWRRPSUHKHQVHSID UDRUL R
FRPPXQLFDMWDXIWHUQHRD @ QV XIXM XIWK L VFRFS H U D RIVWRIQH U
DUHDV VXFK DV HFRORJ\ VRFLDO SDUWLFLSDWLRQ DQG ¢
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» QARGXFMRQ

7 K LWF U ILSRAD R IW K$HU R M HEXWY R PR B G G U H WMRAIED F KOHQUB/G X FD W R U
+RZHYHWKISURMHBWLWY DWD U JHIR XISV(XURSHIRXWELWEDUWLFXC
HPSKDWROQYRXWKRPDUJLQDWHHKRDIWRD URRVWX O QHUWKDK PIXO
FROWIPQW QO LKW WBXEOLVEKHEURVWOQ®/LFDWKIDW RIVRXQJ
SHRSOWAVKHQWH G@HWKLVWPRUWKDDQWRWKBUHURXBKHRXQJIHVW
JHQHUDWHRERNUQBWLPAHKH@HFKQRADRUM FFHVVWEQMH F D FSH UW
RIWKHEDLOLYWRELSKREBQGHUVREOMROS X WHHUWE QL Q W H BUDDRWY
DGROHVARBRNSHRSEOMMUQWHU )RWKUWDVRWLEWHHR KDRXQJ
SHR S\OKR XEOHS U H S DIRHAGKFR Q VWAIKQWQ JHB LI LWBPKQREDRWY HDOL W
W K HD U M/ K BIU R XPSR V WX O Q H U\N BYHJ L IRXQWO LMPIKIU H DRV OD BHD UW L F X C
HPSKDWRIOPHWKRRIGHIHQ GRIDIL RQND LKDHADHY & L R O H © FAH OBDWV K H
KDUPIXROSDRW QVDUEWH U D RWIRRFQAHIEE LDK U H S RARZFKLOGUHQ
\HD RO GI[SHULHRDBAMKU HEXUL\QKRE29," ORFNGREZRULQJ
SXEOLVEKMKEHXURSHORPPLVVILREG Q WIRXMAMS HRMF\EHUEXOO\LQJ
UHFHLXESOHDRIXQXWWRPXI®VDJIHV, KDXQSOHDRIKXWWPXO®VDJIHV
GLVWULRXXHE® L VIKEHRSPW L Q8 O D FHIW L MBRIW K HU V, ZD VO H IRMK W U
HFOXGHBMRQOLQ@HR XBFWLYLMIG YV, UHFHLRBOG LMKHUHDWHNJHSRUW
IRXQWBKDW RIFKLO GUHEH HYOL F W RPDAD H DR/GVR IW K HWHKS HRYE X O O\L Q J
DQG KDG[SHULHBOBFRRWKHYHJIDWEHKDYLRWWKLPLQGEHZDQW
W LUHRPWSEURMWFWVERY H D F KIMQG G X FDVER BAD UIRR WD Q & H D FKX Q J
SHRS@KRPD\RIWHBHIOHOSIVV GHIHQ@KHDDWV WL WKD U L RK'S HRM
RQOLYQR O HRUEBIWIS HHBR UWL PXOWHYWRRBDES D VMERRZ VNLARWE
LOQWHUGDWO B FAKGE OO K RYW L RN R F IHI DO X VIKRHX D YBIH D¥ FH V V
WRHOLMEOAK QR OR QIRZIOHEEQ B U B H\OML N MO Q JD 1V R F LIDFON LY L W |
WK DFR X B® R Y WBKHH P L WIKS S UR S UAVDWHW MFE HVYH QVKHPVH O YBIVQ V W
KDUPIXO FRQWHQW (GXFDWRUV VKRXOG WDNH WKLV LQWR D
<R X QSJH R SEDWHBI O \PRR VWX O Q H WIDIE\EHH U E X OEDWLVQLEFHRIVX WWHK HO\D FONL | H
H[SHULHQWHK KE&VRMBARZIR X MO VR NV H D FX WZIR U N HMRF [ZIRQ N H U V
DQBGXFDWRRM HG/HIBQDBFFHVVEEXOHDHBDW HUWE HY HEGBBWLFL
GLILWEPKQRONRIOORQAQRXQIHRSOHGLUHRWDEW LY Z WIDEW\RD U JH W
RUJDQL]DSWLARYQLE IGXF DW VRIQY OF RRX QIHR S @ KHQ H HGH ZV R R/
LP SURW KHX D ORWWXK HVLHJIU Y L' FDRAH R/IE H VSAU D F WWHDH. \D RUURHIGBI H H RV
\RXQJ SHRSOH
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'H ZD QWR HOBK HP\SUR Y L Gl IQRZ O HREGEKK L O GULHML O MHROG 6 WVOKHU HD W
(G X F D WHRKRKEHE R P P L WWRIGSF U H DRALEIDIS D FWW U R Y LRBXHQS H R SOLHW K
KLJK TXDOLW\ HGXFDWLRQDO SURGXFWV DQG WR RQOLQH VD
$VD QH G L W RWH.IDEHD O ERI O L WXIDWQ NS U H Q W IGQXF D WDLARED O X<HDVIB
SRVLWHINHFDAMQ G QF UH DR/IVLOBI H\E\ LPPXQL]ARIQBHRSOHBDLQVW
GDQJHURXV FRQWHQW
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7KSHUYDVYDYWHJURW RR FDHG LI WIR HU\®RWKDBBIRXQGOINOXHQFF
KRARXQSHR SIOHW H LFIRFPW X Q L FD Q&R Q VW W X FABH Q W 2 WH W K S$ID V W
GHFDGHWFKROBODYHQFUHDVLQY®WWLIDKWEMEFKRORJYRBDD® G
EHKDYLRE®OLFDWLRRALPHG LOVH PR QD G ROH V FHIQYWD @ RQUKW V
HPSRZHURQGHWULP DYWBDEMWLSYDSHWUQWKHVHABYLEDQG L QURP
LQWHUG LV FRLS\OH.IPUBAQRG X FEBMMEZ HHQ DQG  KLJKOLJRRUQBODWL
EHW Z HHRF LIDHDG LDQ JDJHPBQ® XWFRVEK¥ R VD Q [LH WM S U H V VHROQ
HVWHHPRG\LPDJHSLVVDWLVIDEWYRBLFAQQHFWHGEHDW DO\VL)
GLVWL Q J XEIHWKZHABHRN LDYIS DV V XWHS D W W HHIRBW DV L WIORR GHUD W L ¢
UROHV RI SHUVRQDOLW\ WUDLWV DOJRULWKPLF H[SRVXUH I

7TKWHFROGBIRMW KED SIG GUHDEB YD OW e H U J HFE WO O HKWBIL \RH
DUWLIL©MWHD O LYHGHH YHION K H &H D WD G HWY S | N K Q R ORKI L FIK/
KDYWHGHILOAKERXQGDRLRQOLYBIHWQGVUXVW R XJIJWK i®H QR/I
F\AEHUVHFROQIGN\J L WIVE LWKMW XG{SORKRYS$, VIWHPKDQDEULFDW
UHD O LB/ARL.EW L UHFON L BOIDY RDPDYD EROHP SHUVR Q BWQR KX O DMLR Q
IUDXGKHGLVFXVMIRRQRUSRWHFHIRYHUQPHQWHRUMEHUVHF XU
DODO\VMHYGEDVNWXGLBYXVWUBDYO ZRFROTHTXHRIFHVIHQHUDW L
GHFHSWLREOOXGRMW I LVKL@H QWWWHIWLVLQIRUPDMAGHPRWLRQEL
H[SORLWDWLRQ RI \RXWK

%\M X [W D S RWKSYI F KRV RALIDERVV R F LFDHIG L WWKKW H F K Q R O W KLUAHDBOW
LOQWURGEAFHGHUDW LWHK ISV S HDW J X WK DWR G DD'VR O H V KB RBVG/ X D O
YXOQHUDEQERRWHGE Ol FRP S DULS\RE KR O RH LFR\OXIGIB Q R WIKG U
VAVWHPIDROL S X O DWIERIQDLOB HFH S WAKRHS D SHAR Q F O XEB\FBWU R SR VL Q J
PXOWL ODVWDIPGE ZRIRUSUHYHQWLRQ ' FRREKGDYLRQILGWLVHUD |
SURJUD®VGULYEBWH FWRRAW K L BBHOXODWWRDQ G DUEEODWIRU
DFFRXQWDELOLW\'WR IRVWHU VDIHU RQOLQH HFRV\VWHPV IR
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» QARGXFMRQ

2YHWKBDWW REHFDGWYXBOREGDILWBRV\VWBRKQGHUJBRQBGLFD
WUDQVIRUBLWYEQVKEUROLIHWRDWRRPKWG LHODW | RMP® UWLILFL
LOQOWHOOLWHEFKBRORBRFHWO GLRDVEHFRPHQLQWHJIJSDORA GDLO\
FRPPXQLFDWIHR] H[SUHWQAREGHQWEWYHORSPHQW 'SDDWRBXO|
DGROHVAHIBRX QDG X OMRUH S UHWHKRAR VWF W LHP R J U D RIQLFL Q H
30DWIRWPRRY,QVWDJUDRRN7RMDSFKD@RERX7XKBDYHHVKDSRELDO
LQWHUDRWHR Q@3 UH F HGRS\RLUGV XIRUENMHDMW IEYLORQ IRQO FFHV YV
WRQIRUPDWRRHY MUK ER Q V WFIR@W H F VDLONHRB\R VIR WAKR H ZR U PRI/
SVIFKRORJLFDO HPRWLRQDO DQG VRFLDO ULVN

$ JURZLBRGRIOLWH U D@IURHMWKIBAR F LAIDHOG LHD{H UBVFVR P SOBIQ ® W H Q
DPELYD QB QWX HRQIK R O H V FIHHQWWKOHD ODMXEZH O O E HAGRIQK D Q G W

IDFLOL\S BMWUX'S SRARPPXQWVXLOGRQELYHB IJDJHP HROWKRIW K HWV

DVVRFLIZWWE&HLJKWHDHYHRIVGHSUHVVIL@QHWRQHOLQBE/R G\

GLVVDWLV | IHROMNMRDD $3% 7KHPHFKDQLXY©GHUS L V& HYH
HITHFBYVIP XOWLIDFIWWREDFO XMRFLPRPSDULFREHUEXO MG QLFWL"
EHKDYLRBQ®OJRULWK RIHADNI RYIFSIRBEY XWR. G HD O ERH®WV HKY\& L JL W D
SODWIRKPYHEHFRPWKISULPDDUHQDRULGHQWL[WORUDMLB/RFLDO
YDOLGDWKEA@XQGEHWZHRQO LRI 10LQHIKDVEOXUUFIGDOOHQJL
WUDGLWLRQDO QRWLRQV RI SULYDF\ DXWKHQWLFLW\ DQG S

&RQFXUUKMMFRQRORURBDIE@YWLILOMWHD OLJIH QXD BEQWWHIU DWL
PRGHOV'KQW UR GXGHGWRWDHH ZGLPHQVRRUL VS, JHQHUDWE®KH W
LGHQW LW HNWBAU B U W L | L FIRIQO/OM U DSFHWN @ VER\R P E L Q H D O LYVWIX O
W H[W D& HKD Y LRKDWD FW HW PV WILEXP DOVHUNHSIDMWHFKQRORJL
SRZHUHE\GQH X UPHW ZR QRZD 0 O VA AU H D WRIRQ | H OVLINGH R R L F ID\Q G
LPDJHWK FW @ HF H IHWHHIGYQ F WG U L | L F W MRHEB D UHNWD O ' KDW
RQFWH T X LWSHGE L D @IH FIGQH FTHU WD QR EHDFKLHWHG RR$KIQ VRXUF
$, WRRPIN L @XIH E UL F IRMDRY B HQ WD RFALHAV WY RO VIVQ \ R @ HWIKQ

L QW H URROAD H F WALKRHR. Q WHHROWL R QWK HWHZ R RUFHV ' \RXRAL BEGLD
HQJDJHPHD@W, GULYERFSWLRQ’ SRWRIR XHMWEKL FDMOFKRORJIJDEBGO
VHFXULW\ FKDOOHQJHYV

RRRGy R 1y «EyDAE W



'"HV S L MWQF U HDWHIQRIO D B 6 X E CCLW W H QUAHARHDRIGAWKKHR P E L QHPG D RW
VRFLPHGLEO\QDPLFY G, JHQH U DG SVRIORG R O HV FHHPBIAQRD U F H
ORVWWXGRE B O WK HVWHY XIHYVR O D WY RER ORIE X E CKLHFD CONKVH UD W
IRFXVIRQVRFLEPBGLDPYQWRBADOWIKHFWWXLOFMRPSXWHFLHQPEG
F\EHUVHFXJHWHAD BIFRPLQIWHSIDEHWHFWIORE, HWKLRKWWIRU
FRQWHPSRBBUWWK KH\GRRPLQNUH QVHSDUBBOHHQDUEWHUDRWLQ
,QVWDJURBI[DPSCHD\VLPXOWD QHR@/MAR U L VB KPR/ XKIBIS VK H L U
VHOI LPDQIBRWH QM S RBWR \ QWK ISWRFLRW D QL S X OMMGHEI HD W H ¢
IRU HISORLWDWLRQ

7KLYDSDUPWRULGUKIWYFLSLQMENH[DPLQIWKBXDIXOQHUDELO
IDFHE\ WRGD\RYXWKGLILWOQOLURQPHAW Y VWFWVR@DW K HWVXHVHQ\
HPSLULHDLGGHRBWKSEV\FKRORDIQREDHOK DY L R UBI®OR/IW R F LIDHDG YOV H
DPRQDGROHVFHIQNMWWFRYGE FWIHI SO R WHKWLVRI $, JHQHUDWNGE

L GHQW IGMIHESY IPNDHD L S X O COVDLER OHLLRSS O L F D VRIBR@E IMPH H WAU X B ¥ G
GLILWOBOWEWQWHIURWYQIKWRPSVI\FKRORRPPXQLFDWLULRGLH\
F\AEHUVHFRQIBWH WK LWFKZR UWHHMABURYDERP S UH K H QMLPYHHZ RRIW
XQGHUVWDQ@LOQWLJDWKKBYR O YWIQIRNG LILWGROHVFSI@WHP DWW O
DUJXHRWSURDFWQWHUGLVBLSILRIDAK' F R FHEG QA MLHRIX O DBVQ 8 Q
WHFKQRORQDRYOWYVRHWRYBEEHOO EBQBXWRQRRR X QIH R SIOH
DQ LQFUHDVLQJO\ DOJRULWKPLF ZRUOG

RRAGY™MRE 1y32 «E/OE YWY



7KH, P SDAARI 6 RFLDO0 HAD RQ 7RCGD SV <RXWK

7KH 6RFLDO OHGLD 5HYROXWLRQ DQG $GROHVFHQW '"HYHC

2YHUWKHMDVWHFDGHRFLPEGLBODWIRKBYHYRO YIURPSHULSKHU
HQWHUW D MQRPRHOQMIFR Q W U@IQ D VW U RA WRKRHWI HEGROHVFHQWYV ' G}
EURDOQQGLYLOIXBOWR 'DUISDUWLFXGDBOS WLFEIOHLQU O X H3FH
WR/KGBHYHORS PHQIWDAR FAKBPIG R O H VEWDMOU L QUK VWD LK) GLYLG XL
DUMRUP LYK HMHQ RHL G HQ WLIHO\ HV WHHPH O R Q JZIQLIAHH X WDOWHP V
JRYHUQHPRW LLRHJ X ODIVG R © S X OFRIQ W D B B W LRADAV X U LYB3
&RQVHTXHQKER L WO OLRRQMF VDWE R WK LU URUBPROGHIOH FWIL® J
VKDSLQJ KRZ \RXQJ SHRSOH SHUFHLYH WKHPVHOYHV DQG RW

&RQWHPSRUDXG HRPSKDVMWKDWRFLPGLIXQFWLRYD/QDPSOLIRHU
GHYHORS P 8 QRFHOA/IHW KAHKUDIDOL VR O DW.M® FW B BFR U GWGNK Bl 6

6 X UJHRHQH U DEIS'YL V R4UAG RQ O LLGHNV H U D AW QRHNVQ | RHIEMW L Q.
YXOQHUDE NXEFWMORAVHOI HVWRHINRFLDQ[LHWKLOHLPXOWDQHR
SURYLGURDFHRUFUHDWHYSORUDIWQBYORFLRDQFOXVLR@OLQVWDQF
PDUJLQDORIMWE ' VERKKRMIRP*% 74 FRPPXQLWIZHWXLVDELOLWLHV
UH S RUKNRWY O LSIOHD W | RRU PHW K HWPX S S FOUHWY Z RXUQIIVY D L GRID IEDOLHRoHH \FWY
DO 7KLEXDOKWEHUVRARKBWHIIHF®RWRFLPWGLDURRQWH[W
GHSHQGHQGP XOWLGLPHQUHRXDWRRDQFHQWHU S U HWDMKMARID Q
VLPSOLVWLF PRUDO SDQLF

3V\FKRORJLFDO (IIHFWV OHQWDO +HDOWK 6HOI (VWHHP

(PSLULANOGHBRA VLV WHDRRM\V W D B WRIFVL D BHWREL Q WH QWVR F HD O
PHGLO/I®QEHQWDOHD ORXRRPHVYQFOXGHGU HV BRRIOHB/R Q H O LI V
VOHBSVWXUEDKRG HWD O 9D ONHQEXDO 7KHSRVH UHVSR(
UHODWLRQVKKISIK KM BWS H@W O LSQUH G LVAMUR @HUWD WRXWFRP HV 'K I
EHHGRFXPHOMQD® UJH VPRQHLW X\GW R 6 OHAH Q JHWD O )RU

H[DPSOHGROHVRZHKEWWIY R F LIDHG LIR PP R UM K DVPK UKR X 8\ G D \D U H

DSSUR[LPBWZHBDKNO LN M®RISRYVW SWRRNHSUHVIVQBQ[LHVRP SDUH G
WR SHHUV ZLWK ORZHU XVDJH OHYHOV 7KH 5HDFK ,QVWLWX\

RRRGy™ME Ty «E&yOA 14



2Q0HRIWKPRVWHVHDUPKHKD QLWPM NV REFLDHG LDDVIW B VI\FKRORJLF
GLVW UNVRFLPRPSDULWRBRYODWIROPNB® VWD JWIMRTLN7RENHDWH
F X UD WIHGH D O LS]JRIIGW U DRIDO NI D HD G LDQEIR O H V F\M ROV D JHOX SZD U G
FRPSDULWKQRNVWEHL/VDWLVIDFEWKRQUPDSSHDUDQBFKLHYHPHQ!
,ODPHWD D QDRI\VIMWXG VRV LERPSDULIDVMREHHGEDFN VHEHMDYLR U
HPHUJBIBIHPHGLDVERWYZ WHRE LPEHEE XY B QB H G X WHH® | HV W H B RHIW

DO )X UW K H U PRSIV XWURIG L WVRHIG O W H. B 1B GHD @ L V WERRIGN P D J H

SHUFHSVBDR@ L FXPIRDAIL U DM GRXQIRPHQ QFUHDYXQ@®HUDWROL
GLVRUGHUHG HDWLQJ DQG ERG\ G\WPRUSKLD )DUGRXO\ +R(
,ODGGLWILRIQO| LPFIEHUE X ODQLEJIO LKPHJI DV V RIHHGW H WH QG I L F D ¢
VRXURHSAV\FKRORKDEBGEFRUGKRI  :+2 (XURSHDXWY BHD RM\H

LQLYBGROH V RHHGREHK QUF W LFPIR Q O LEXHD O \D @IH I Q FHA L WWLFW L PV
H[KLELWLOHYDWBWRVGHSUHV\WAMRBEKRVRPERASODLQQY® XLFLGD
LGHDW:IHRQ 7KHDQRQ\PDWSHUP D QHRQEGO IMVEH HRIWHQWHQVL
WKHVH H[SHULHQFHVY PDNLQJ UHFRYHU\ DQG VRFLDO UHLQW

%HKDYLRUDO DQG &RJIQLWLYH 'LPHQVLRQV

%H\RQHP RWLRAHIOM EHVRBLPIDGLIDQIO XH@RHRO HV F AR WM DLYG

EHKDYLEBHPOORSPHEFWRQVWDR®IVWLPHEQGQWHUP LUMWE (RUFHP
HJ OLNHYRWLILFDWRGRQGLWLVRWYHQ WLIRIMDE® WKZDNRVWHULC
FRPSXOWWGLFWYYEDWWHURYW B WD O IHKURLPD MWXGLH"
UHY HRIOD WH T X QW LADHDG DDV H YK L BLRAL J K W HD@ W& Y DIVVR BH Q W U D
VWULDWEXPDDB JLADQNHRBHZDDGWLFLSDW LIRMFBKMBFLBIG GEDFN
BKHUPBWO 7 KLOH X UH®D V L WPLDAB W U WM PS8 O [ZIKQAD G R O H V FIH@MGV V
LW GLIILFXOW WR GLVHQJDJH IURP SODWIRUPVY GHVSLWH QH.

$WWKEHKDYLRHDPBOREOHPOMWIDPVE HHRVVRFLEZ WHKD HBS SULYDWL
DFDGHPUFGHUSHUIR\DRD®ABXFIMGEH WR IIDPMH U D FWHR@MXGILIJKW
HPLWEHNWFUHNEBSUHRPHMBDWRQORG XF\WHRGWE@RHODWBHROVHW
ZKLOMKHARJQLWLYRX\DVY RFLEZWHWED WH QVUBKROOQLQUXSIMWNEDGLD
UK\WKPNY H Q HREDO $GROHVFAKRWIH PR UW K DRXKR X GV LR
VR F LFCHIG LCH S FWIRE BB D G H P REV L Y DMLERRIOR U WHHHUE B U D VE RR G D WHRG
WKRYHWKRGHUDBWHIHZSHVHD @FIQWHU 2YHWLPWKHEHKDYLRU|
SDWWHAD@¥ R QWU LB R R QDA LIXKWULWDBIOA WSDLUHEFEXWLY
IXQFWLRQLQJ

RRAGY ™M 1y «EYOAE vy



6RFLDO ,GHQWLW\ DQG %YHORQJLQJ LQ 'LIJLWDO 6SDFHV

6RFLBPBGLDOVRODD/FHOMWUR AL GHQWRWRDWDREHYHORSPWOQ WD C
SDUWLF XWIDOLGBQWL QG ROAHH Q FAKHG LJL WRE L UR QWP B Q RRK WK R
H[SHULPHQWKHO| SUHVHQ@WB®WRQIW LSHUH R QPWRS/WYD W | RTKPLW
SURFHADWQDFLOLWHDOMWHGYNBRQ & RFLOBDUQUOA VWD ®OVRIRPRWH
L QD X W K H @\ IBH MW\UYIDAL G DOMISRH® G RPN HQPRWBLRWURZVNL
GHVFULESHQRPHM\WE+SHUIRUP BOAKNHH O 7K H U HDIGR O H V F N Q VW H
LGHDOL]JHG LGHQWLWLHY WR PHHW SHUFHLYHG VRFLDO H[SH

ORUHR Y\HRF LG L\DKD SBMH®\ QD P LWYURPHEKDPVY R Y LV L E IDALGN \
IHHGEDFRHT XDQWLILRDMIRFOMDULW\' /KNI B R ZBIQW KDUHV'FD
FUHDMLHH UD U R VIRV LYDO XWHK DAL U U BQ &/ RPHWLPABYFHUE RWELQH
LOHTXDOIZWRMEKRUHFHLYHI T XHSRW L WIHYHG EDWN QWRH[SHULHQF
WHPSRUIRRVM HOI| HVWAHHIHW K RWHFOXAHBRBLILWQWHUDFWI
RIWHOSRHWOLRIWHMHFWI®RQHOLDHWLY  3DUDGR[LRMK®OPH
SODW I RUKRIFR Q QHIEVE LY LGRIPPE O MR FLIDARODWBREQRPHRIRAMH Q
GHVFULEHG DV WKH —-FRQQHFWHG EXW DORQH— SDUDGR]

$OJRULWKPLF ,QIOXHQFH DQG 'LJLWDO $UFKLWHFWXUH

$QHPHUJLELUPHQVRRE®QFHIOY ROWKEO JR UL VGKIPMLR OV R F LIDHG L D
SODWIRBERFRPPHQGDWY WG REWLPLJRHEG QIDJIHP MMMERSULRULWI
HPRWLRGEXKDOVUNGVXDOWLP XODRMIEQVDWERQWHHIHL Q | R HFALKR)
FKDPEHUMMWWHQWLRYBORUID O YRDGROHVFHQWRRZRRWH Y
FROQWDER®ULWHFDO X DWHLLRDM® W W GBI HO R S L @I WU VW X B DFAFLDRYQ
GLVWRUW SHUFHSWLRQV RI UHDOLW\ DQG LQFUHDVH H[SRVX

5HVHD KPRV KRZWK W SHDM[IS&® VIVURI O JR UL W K I HECHFFB\R-QGN A Q @Y
L Q10 X HEHFOHL 1S RO L WLVF Y O WIX@BEHWHER GL\ G H D DR/V R X BIKELO 7KH
ODFNWUDQV S DLQWE W H W HP®\SR V HHW K LFIPDO O H Q VHHDW R IWH Q
XQDZDRHKRZWKHGEDWDQ EHKDYDRWBVH®@ R/ KD SAHKD W KHXHH7 KLV
DV\PPHVRUSRZHAHWZ HHHODWIROPRULIVE B Y G L Y DOKDER Q W U L BORW +
ZKDWRPNFKRO®GHWVFUREH JLEBEWHUPLQWKR FXWWJIHQEW XEWO\
XQGHUPLQHG E\ DXWRPDWHG GHFLVLRQ PDNLQJ SURFHVVHV

RRRGY ™M ty3 «E&yOAE VZ



SRVLWLYH 3RWHQWLDOV &RQQHFWLYLW\ ([SUHVVLRQ D

'"HVSLWHKHIRZLIRF XR/QUL VN W\ UXFIWMRFNQRZOWGESIR VL VDMSH RW V
VRFLMHGLBODW IRRIPY H U DNW R RIRW R F LIDROQ Q H DWW M & U H D W/LHYCH
H[SUHVVDL@®RPP XQ IHQ\UM P H QMG R O H V FAHKRY FW O YFHU H DDVHY KD U H
FROWHQW WREB®NYLFRQVXPLYIRIWHMHULHQHD WHO! HIILFQE\
VRFLDO EHORQJLQJ 9DONHQEXUJ HW DO

YXUWKHUPRRFLPEGLBQDEOMNYUJLQDOILJRESWRDFFHWXSSRUWL
FRPPXQLWIKHNM L UFG HQ W QWB\U R Y [PG) WHHDD OWHKY R X URHIVQ VW D Q F!
SHHU CPH®WRBDOSMXIHRQOLWHKHUFKRPPXQLWIOHSG LILWBQ/ LY LV]
QHW ZRRINNWS DFHRVH[SUHVWICRLROL G DX U WWK&2 9, SDQGHPLF
WKHRBOIMBHDFEUD\BEULWURDGEP LW LJDWRRUD/R ODIMQAEQRPRWL Q
UHVLOLHQFH DPRQJ \RXWK %HVW HW DO

&URVYV &XOWXUDO DQG 6RFLRHFRQRPLF 9DULDWLRQV

&URVV QDWHR/GDDFELFDMWKBWKHI I HFRIV R F LPDHG LIDURRGH UDBMH G
FX O W XQURDPNF R QR FIWDWHXQ/E GXFDWDEGEBGR FHQWEFEROOHFWL
VRELHWLHYDV®VLIRIWHKYNRFLPHGLODULP D UR QUR XBHOR Q ILQG
DFDGHHMIRFOODE R WKW URIGRK WKL QGLYLGRROWKXWHVWKB 6 DQG
"HVWHXXQ R SWMHOMWRPSKDVVHO| SURPRWQILRQV RSO HV VLIRDD O
6LPLODVWRRLRHFR GRNBD UL@IOHVHEREWXFFHDQ ¥ XOQHUDELC
ORZHU LQBARBHVPHERVH[SRVWE [SORLWDMWIHMHMLY GBI\ NH O\
WR UHFHLYH GLJLWDO OLWHUDF\ HGXFDWLRQ 81,&()
7KHUHIRQWHUY HRXWIERBRQWH [W V HQNE RVALY M K@GWJ L WHDAO EHL G
LV VKDSHG E\ EURDGHU VRFLDO GHWHUPLQDQWY UDWKHU Wk

6\QWKHVLY DQG ,PSOLFDWLRQV

,QVVQWKHWKKQ IO XHRIVR F LIDHG LIDQ R X WLKQ H L WEKIRIO DM Q H | L & RO
HQWL KHDOWP I XQV/WPELYD@HQMRQWH[W GHSHQMEHQWRNVHYLGHQF!
VXJIHWPD OMRPRGHUMDWHMRFLD ®HRQ@MHDWHQVRIFHPH G LOVH Q G
DGYHBWB WHD RXKFRPHNG LDB\HG G LY VEXDERYWWQSME Q BV DJH
SDWWHRZWYRKH®VHRELQ G | XIDADB F W L YAHROR LFDHXG LD ® Q KD QFRF LD O
FDSLWDO VHOI H[SUHVVLRQ DQG SHHU VXSSRUW

RRRGY M ty3 «EyDE v



TKXVSROLFQ G GXFDW LRDQMVHU Y H @ RMRORGIGL IWR S UR KL E L WALKRHOA R WL
WRZDWEPSRZHUPHQW EBSURDFISHRPRWGQJLWIDLAVHUBPRWLRQEC
UHIJXODWORRROJRULVWKMBDIHFQHYVI\FKRORIHEWAD WRQUE&EROLF\PDNH
PXVIWROODERBWHDB&ROHV RKIRGQWRN NRFLIFCHIG LMWHQWLRQDOOV'E
FRQOQHFWLRQ ZLWK VHOI FDUH DQG HQJDJHPHQW ZLWK FULMW

2Q00H 6DIHW 1Q WH $JH R $, )DNH , GHOMAHV ' HHSIDNHV DQG
6\ QUHWE , GHOMHY

, QWURGXFWLRQ 7KH &RQYHUJHQFH RI $, DQG 'LJLWDO 7U

$VDUW L IL®MHID O L&, HR I FIK Q R QRIS IHE/OR OW KFHR Q F HRSWWU X\ JLW D
V' SDFHW HYQX Q SUH F H GHKQMODGH®IIH UD WLW\WWHBR ZHUEN® DU JH
VFDQH X UDHOWZRDNRRZDSDERISURG X KLIKOKHD O LL\WRLUHYWL GHR V
DQGYRLFAWKDIW H LUWXDQGLVWLQJIXINKFDEKMHKHQQMPD FRQWHQ\
*RRGIHOHORD 3D UMAD O "KLOWXFRD S D BLLGHY) D EPHIDWLY
LOQQRYDWRPRQLUDQGRPPXQLFDWK RXD \EFO WK & L EHH W Z HHHD OD.Q\G
IDEULFDWLRQ

YRWGROHVFHQWYUHRBLYI D WHKFR P S O\ \ F K R O RO DRDGEV ROBRIFLD O
PHGLD'$, GUALNHHS WQRQ R G- D\ HRIVL VD O\BHUVRE®DQLSXODW
PHGLDQGHHSIFRIQWFD®[SORKFHRIQLWOWPRWLRQADQHUDRIOL\
VRXQXVHUWHD G IMRIG HQ WLKW\PVD Q L S X O DDALERIDS X W D VK DRIGIDO K L V
FRQW H[®O IMIHHWXVEHHGH L @HRAHUHDVSURWHFMNMDRQMWHUQD
WKUHBWWWFRPSUHKHQUWLYHZ RRSD L QW D IDXMXIH Q VW IRFLWHIDQG

SVIFKRORJLFDO LQWHJULW\ LQ WKH DJH RI VIQWKHWLF PHGL

7KH 5LVH RI 6\QWKHWLF  GHQWLWLHYV

6\QW K H VB HR WU WD WIHR BWRY KSIU R F FRVAVH Q H U DDV L BW L V8 HRIXARAGKID W
FRPELQH\DQ B UWLIGBMDED VXD PHYKRWRYBRFIHHKDYLRU W X VL (
WHFKQRORKIHNWWD E UL FDLVGH® W IDW HHMW U HD VK B@R U UD X G X GRHIQ W
PDOLFISROMNSRVHRFUH GEWPWRRFLIIDD LS X0 BWERQGURIH GHUD C
5HVHUW/HON% RVWRQ  VQW K HVEIHRQ WIDMG R IVKID VWHVW JWRIH Q
RIILQDQFLO®LHONK8IQ L WEHWED WHNVY SRQ VREQB O IRRGR O OIDDYP QXD O

ORVVHV
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7KHHPHUJH@FRSHQ VR XHBHUDWR REBDNX U W IGHIP R F U D \® HJFHHS W L R
3ODWIRWERRV/KLV3HUVRQ'RHV 1R R ($|. VIVF HIRE@ HURU § W H J ULDOWHRG
FKDW EFRO/B\VU H DSKIRWRUH B RR BRR EW WRAMAR Q:&W QS D L UALGMKD U JH
ODQIXIPRGHGDSDERIHHQHUDWXPDQ OWNHWKHWRROYDE®KH
IRUPDWRIRIQ W NUGIW K W\R E EQHOW Z RRIPS R VRIIG R Q H [ L VXAWHQWD Q J

7KHWGHQWEWQE@WHDXMWVR QRP ROAMIR QW HFRWPH DM EXLOG
UHODWLRQVKLSW KHOHDMWRIAQRWKHQW KEOWRQOFHDPDQLSXORWLR
IUDXG

JRUUARXQXVHUWKLSKHQRPHGRYHNFXWSH/\FKRORIDF& RFLDDVNV
$GROHVFPRWA\QNQRZLORORSDUDVRRUBDBR W L RIMW D F K P\M RB\W V
JHOQHUBWHGEREBYLHWKPWEHIHRQGLYLGXBRYWHUDFIYOQOROQWR
HPRWLRHJBORLW BWRIOV KRUE Y HDUR R P LEQ P D O L F LIRFKW RAUAL GBJ
HQKDQFHG DQRQ\PLW\

‘HHSIDNHYVY )JURP 1RYHOW\ WR :HDSRQL]DWLRQ

7KHNVHUGPHH S IIRUH. J L QDMRRVKARPELQDRIERBG HSHD U QDQB+DNH —
GHVFUL%,LOHQH U DPMISED K DMA S O DFEOIM HUVRQENH QAHWWKQ RWKH U™
KL OMDU®KN H S | DAHHWHU X ®19 8 D V IGOAW H F WWDFEE@ B HYH U D \B GYWH UV D U
QHWZRHNW SURG XESHU UHDRRYWEIEWKHDU SHYLNVKEEI®DE XGLWRU
ILGHOLW\ *RRGIHOORZ HW DO

,QLWL BOIONS | DAHHWKY HIGHO W H U W D IDARGDQMNEXIW K HPLLW X KB YD SLG O
H[SDQGHIGHXURSHDQL RIIHQAR W& \EHUVHF XU L&\ ZDUQWKDW
GHHSIDNMRZFRQVWLW XM BQLILPADQUHDPMFWRQVRFLBQJIJLQHHUL:
PLVLQIRUP DW BRIS X WD VKDRIPLRW D EID\ (X UR SRS RARF X PHQ W H
FDVHEYXHUHQWKNWEARAUXYVHGRP SH UV RIQHW KW L FHRW S R UDBWHG

OHDGLQJ WR PXOWLPLOOLRQ GROODU ILQDQFLDO WUDQVIHU

7KIBV\FKROREBRPNYEO TX HDQRHNXD @B Y HEGR O HV AMD)W\WEWE I6H S | DN H
EXOO\LQID W& H RQVHQWH DK HIDF HR/W RLFHYDEULFIYWEBRV'UHS
DQ[LHWKDPBEQORQJ WWMUPXP®H QWDWD JHP HDWW LWXWHLFWLPV
RIVXFIGLILWP®HUVRQRMILHRESH UL HSHUHV L VMBD@WH[SRVXURFLDO
VWLIJPD DQG GLIILEXOWLHYV LQ UHVWRULQJ WKHLU UHSXWDW

RRREY VR 1y « EyOE vy



JURPEURD®RBEL HMDO S HPWISUHR O L | H B E5W HFESQDHUHR\G WYHHS LV W H P L
IRXQGDWIGRQL AP X Q LLRDBAD QLPDJRIY LGARGH R U J HAGKBIE L O R/ \
WUXZRD W QW HHM XQGDPHQWRPHURPLYKICSKHQRPHYR®HWLPH
GHVFUDBNBHO L D'V L G HXQIGH U P WQBMMKY H O | D QUHRBRY. I0G HW E i
GLVPLVIWVHMDBNH KLOBNRHGLIDLQXWGHVHBYHGLE BRKIHVOQH&ELWURQ

OHFKDQLVPV DQGFRANDDER V

$, JHOHUMGWHE S \RERQ DMKHMVR XBIK HGDWOWEBFKWD QLWPVBEHYHUD JL

XQLTXH WHFKQRORJLFDO DIIRUGDQFHV DQG SV\FKRORJLFDO
,PSHUVRQ DW IGEH Q WIKWMISW WD FRHUDRMRQ YLQ ELQUWB 0 IRAD V
UHRQGLYLGAWAWLGXEOLIPODLOBBWHY) GPD JWVUSHIG RRRFLDO
PHGLD 7KHVH UHSOLFDV FDQ EH XVHG WR H[WRUW GHIDP
&DWILVER@PRWLPORQSXO DWDRKGVEHINR\IJHQHUDBMHER QD
WREXLOWGRPDQWUFULHQGWKLED W LR HWKHLGW X B[B@M\RLWLEWLP
HPRWLRQDOO\ RU ILQDQFLDOO\
9RLAFHORQODQELVKLE,I RLFMQW K MARRIHS O LWEWSHHEBRWWRUQ V
WUXVIMWIGEYLGKDMWPLOHPEHWHDFKRBVILFLIWRYWUBAQVLWL
LQIRUPDWLRQ
9LGHRPSHUVRQODWERQ/HQYMUDXG&RUSRUDMDHPYQFUHDV K BO\
GHHSIDNH YLGHR FDOOV WR LPSHUVRQDWH H[HFXWLYHV D
'LVLQIRUPDWBR®SDJD @ EDW K HPHIGAIDU AH D SR Q WG U HID® V H
QDUUDWLYHV PDQLSXODWH HOHFWLRQV RU SRODUL]H VR

(DFKVFHQDH[LSORKWRDGRJIQLWIHXILVWLFV’'S DW KM EXEIXD W/\K H
WHQGHWEWHOLKHYHR U P DSWLHRWH Q\YHED O LRW P B WH/Y L ®IND O
$GROHVFRARRDW MW IGOHY H O RBU W WACLQ NDL@EG H G LOL W H V B E ODOUWH
SDUWLFXODUO\ YXOQHUDEOH WR VXFK SHUVXDVLYH GHFHSW

7KH 3VI\FKRORJLFDO DQG (WKLFDO '"'LPHQVLRQV

TKH QILOW RD$V LIRH@ H U DAMHHFE S W DRYIR F LO@D W | RWQPWU R GRPRFFBVO H |
HWKLFDO TXHVWLRQV DERXW DXWKHQWLFLW\ FRQVHQW DQ¢

RRREY ™R Ty «EyOE V-



JRUDGROHVFHI[SWRVXWREHHSIDRB®\QW KH\EHR W EW@LW WRRIFAL D O
FRJQLW L RIEWOIAR HUW UXVWZRUWRBOMNN ® XWKHQWLRBRWELDO
FXHWHSHDWHSRVXWUBHFHSWROMWROW OVRURG XFHIVHQVLWR]IDW
PLVWURWWJIXHG X FW QBIE L OMBL VWL QIXQXKOHODWLRQRPIUSWL I LFL
RQHV 9DOORU
JURMGHYHORSPS\WIRRORID QG SWKFWGHUPMWIZHRWULWDNEE RWV
DGROHVFHORAWRWRDWILR®QWHUSHWVYKEY &R O HOAWWEH &\H D Y RQ\
SHHHHGE DENZRFLYIDAD LG ZWHR®D S MOKHHO | FRQB B OWH QE WD)

:KH QW K HV®IW H U D PWHR QD WENS WHEQ H U B\WMH 8 R @/IXMH HG E D F N
ORRBHFRPHWWLILFLD@XS® DWEHBWHQWEDWVWRUMOQRQIHUFHBQYGER C
HPRWLRQDO GHYHORSPHQW

(WKLFDWRRUHDWL@RE&LVVHPLQORNMEHRIS | DB HW K FORW V HRRQ V W L W X
YLRODWUIRREWRQRPULYDFQGLIQLMWKHORQ FRQVHRVRDOHUVRQD
OLNHQHVV'HWSHFDOIIROLRIBAHIDPDWRQWH [WEHHIDA FRJQELH G
WK8QLWHBWLRYY IRURIGLILWH@GHU EDVRIGH GEHRPHQ
ORUHRYMWKH XUUHQMIXODWRQ\GVFDERDLOWDJPHQWHG RPRVW
MXULVGLFWLRQV ODFNLQJ FOHDU GHILQLWLRQV RU SHQDOW|

'"HWHFWLRQ DQG &RXQWHUPHDVXUHYV

, QUHVSROQWWKBURZLYKUHDODMNVHDUHKHBROLF\PDNHKBWHYHORSL
WHFKQLFDO UHJXODWRU\ DQG HGXFDWLRQDO VWUDWHJILHV

7HFKQLES®URDHARAXRQGHHS I DOHHWHFWVY R@ID FKL QM D U PLRGH OV
WUDLWRGHQWQFRRQVLVWEQEKMMDELODPLEYSL[HO OBYWDID F\
9HUGROLYD+RZHYHWWHQHUDMRIHMBYROEHW HFWQ RRU L VDKV

~PRYL@IDUJISWREOHP IQBIZKH QH U D RI$R Q H G X FGHW H F WDOUE/DLH D F W
FUHDWLQJ DQ DUPV UDFH EHWZHHQ IRUJHUV DQG GHIHQGHU)\

$QRWISHERPLWWUDWE YR COHV. S/DRYHQDQRI®WHUPDUNLEHGGLQ.
LQYLVPEHOD GBRWD\SWRJUBISKQBWXILWMKDR QW KHO@WGE EWR HU LWV
RULJEGIQGUHMO 7KHARDOLWRIBRRQWBQRY HOHD® 6 XWKHQWLF
& 33 KDEHJIXIPSOHPHQME®WDQGDBGRAVDI/MRUHFKQRPORRISD QL H V
DLPLQJ WR PDNH PDQLSXODWHG PHGLD WUDFHDEOH

RRRGy™ME Ty «E&yOA W



SHIX RUWHDVXDHBIOWPHUJLAKHXURSHIMQR G $FW PDQGDWH'
WUDQV S DU\ H PRID,WW QHU FR B WBQ®R OGM Y HO RSHARK QWD E
IRPLVXVELPLODWRSQLWEHEDWHSHWL® GRPPLVVLORQ KDEHJIXQ

SURVHFXARIPGD QWHKBM SORMFHS WL PBUNHWLWLQHHS IIDNGY HUWLV
)7 & <HW HQIRUFHPHQW UHPDLQV LQFRQVLVWHQW DQG

(GXFDWLRQMWAHUYHQWLRQV'&SL UMWAHWOHDUBORIJUDPV ' POBPYLWLFL
SUHYHQURUYHHD FKLERGRWOAH QWR/ZWRY HULRQ O LIQH RUPDW GRIQ WL |
PDQLSXOPWEGD QS URWMAKWMGUILWDBEQWIFUDDHWMIQLILFDAWRKH
VXVFHSWLELOLW\ WR $, EDVHG GHFHSWLRQ 81,&()

<RXWK 9XOQHUDELOLW\ LQ WKH &RQWH[W RI $, '"HFHSWLR

$GROHVFMRO/YHUDERBO EWYVHE®QLSXODWLRBRERWKHYHORSPHOQ
DQERQWH [MD¥BVIFKW EW D LIQMWKLIKONQVLWRRIFULBDDUBYQRYHO W\
PDNL@KHPRUBLNMWHRQJIDIHWK QVDWRBORYWLRYWQPXOBRQWH Q)
6KHUPB®D O ORUHR YW KHERIJ QL WIDYSH FLRW NHSW LB QWEPL VN
DVVHVVPHQW LV VWLOO GHYHORSLQJ OLPLWLQJ WKHLU DEL¢

6WXGIWHRIVKDDAGROHV FRHI@WRY HUH VW WKDHR BL O WM HF R JQID|MH
FROQWHEWXI®GHUHVW KRINWLIRU L BV, W K D SAHK HLHU F H S Wk R @IW
DO 7KLVOOX\RURRQW IRV HDOVHR Q1L GHOEFH DV IHPS RV XW R
RQOLQNWNXUWKHUPRBRIDHV DHIGIWT X KEWBW LVXDO FSQWWLRUP)
VXFBVLN7RIQDSFKDWQWDJUDP ' ZBHUIS | PMIE LDIPRUSIUHYD OB GW
KDUGHU WR DXWKHQWLFDWH

7KHFRQYHUJHOUPMKHMVBFWRSIWR G X FZHMD W VI\FKRORMMWRBLILWD
GHYHORSPU QWY & DIWEKLFERUPDGROHVEHQMO RSPWQWU X EWH G
WHFKQRORJLFDOO\ PHGLDWHG GLVWRUWLRQV Rl UHDOLW\

JUDPHZRUN IRU 3BUHYHQWLRQ DQG 'LJLWDO 5HVLOLHQFH

7RDG G UWKWNKDOOHRBMS UHKHQWIDYPH ZRUNMQWH IJWBIWKQRORJL

VDIHJXDUGVY HWKLFDO UHJXODWLRQ DQG SV\FKRORJLFDO H
'LJIL WOIOW H BIBBR\F D W IRKQ U L RXKRX DGF O ¥F®H W MADLAD NOLER X$W
PLVLQIRUPDWLRQ DQG RQOLQH DXWKHQWLFLW\ VWDUWLC

RRAGyME ty3 EydAE YWY/



3ODRMWIDFFRXQWDBRFILWBGLORPSDAPXVWPSOHPHQ@HWHFWL
V\VWHPAUD QV S IWDHEQWIR I\ Q W K HRVRIGAW HEDAWD F F H V V IUEBHBHR U W L
PHFKDQLVPV

/HJIDSURW H PW BROOR U F H PIHDQWL REDM®ED W H U Q COMIARQRXIO[G O L F L W
FULPLQR®IQ HRQV HONKXDIGN H D VDIORRD Q G DUMHHS UMK D Q LNRRV
YLFWLPV

&URVV VHFR®ODER UD3DURMDQH U DRIRSYIRYHUQPHQMWHDUFKH
HGXFDWRQE QG XVIWHHVVHQWRLINY WD E O LWW KQ B/DVMD Q G DGV
LOWHURSHUDEOH VDIHW\ WRROV
3DUHQW@®HHIUQYROYHPHDEWDQGHHU EDNVMEHUYHBDIMKROQS®
UHLQIRUFH GLJLWDO ERXQGDULHV HPSDWK\ DQG VDIH ROQ

W\DGRSWAIXFRPXOWL ODDSBUHRBD/RFLHWDREXOWLEDWM/BWOLOLHQT
WKBELORWQGLY L GEDNOW F XROXOMORDYLIJIOWHWOWRQPHQWWLFDC
FRQILGHQWO\ DQG VDIHO\

6 XPPDU\

$UWLILRWDKO O K DRQUTHOPH RUKGIL J L &/DQ@G V FDUHD VOIHERIS SRUW X Q L\
IRUH[SUHVVAKR@WHL P X O WOWDDR SO L I\ IGHIF HS WLIRHU L VRII VAQW K HW L
LGHQWRQGHW S | DRNKID/O INQRR/Q G H F K Q R ORQ LEDOW U K K W& WRWH
SV\F KR O RIRDFQ®D VRUKRXQPDWW U XNRAD G R O H V FZHKGRWLMG H Q W VEHO L H |V
DUWWLRWP L QVKFHRQVHTXHRIFXFMKD QLS XODWHBRI R X¥BGG UH VWKQ Y
LVVXHHTXLD HW LRQLQQRWLRQGIWKLFV'GHW.HGKQR OWREDAWU Y H
KXPDQ DXWKHQWLFLW\ QRW XQGHUPLQH LW

'LVFXVVLRQ
TKHFRQYHUJRIYRFLDHOGGLDCELT XD YO UWLILRMDHOO OLJH Q6 H FHBLW HR
GHIL@OHM SDUDGL@PGROHVEHIWY DIG R VEKHQR PHWWQK RXGIKV W LQFW

WKHHFKDQLVPV IARPPRIMLWKWMUDQVIRURBWURB S W& R Q VDIQ/E
WUXVW LQ RQOLQH VSDFHV

RRRGy R 1y «EyDAE YWY



7KHHYLGHQHAMLH DG REFV/D S WAHXIM H WWKZ W L O/HR F LADHOG L\DH U YIHWD
SRZHUPHBG LXIR FRPP X QWRMRRUHD W LDYQ &/G H Q WMLSWQ R U DMWARHYV L J Q
DUFKLWHFMWPXOMDQBRIXTOMRIQLVELDPNBY G PRWLRXDMHUDELO
DPRQJ \RXWK

$ VWULSDQDOIOHOJHRHERPSDUW®SV\FKRORUREDBW R FLIDHG LD
HQJDJHPPBQW®, EDVHXHFHSW,IQRERWHKD VHW K B U F K L W HFE M XWWH Q W L
EHFRPHNVKHEDWWOHJURUOQE QFSRFLIPHGLDOJR UL WKSPAL P IL RHU
HQJDJHPHDRWMHKUY®I OO EHAKLISH GULVYBRHGHQ WH VSIOHMK Y P H
HQJDJHPBRMIBRD QLS X BB WBYRLAEHO &R QVH T X VOKIBG\R O H VYEHHOUWV
EHFRPHVY ERWK D SDUWLFLSDQW DQG D SURGXFW ZLWKLQ WK

3V\FKRORJUPPB ZR WX¥ B V%D QG X WRFLIDRJ Q L WLKHIRILQ GULNVRQ ™
VWD FRHYV\FKRVREFH.DHO IR B GHUVWRDWR O HV FRDFRH WS K D OR U
IRUPLQ/HOI FRQ PHSSWVQ WSHUVRWYDOVAMHLQWUXWRIRIHFH S WL Y H
WHFKQR ORWKMNDPB\GLVWRKMWEHYHORSPWQWR D F\UR D GHAR]
FRQIXVIDRER XWX WKHQWYRDW Z R UVOKU H O D W LERRQXDQAG D ULRHWH R Y H U
HPSLUNVFRDXOGARIYI LW R BWJ L &/IBDPH S \WURQGHYYXQRBRQ VR ZDLUGES LY L G X I
EXWOWRRZDIUBVWLWRYERGUDFRV\VWERWVQH&ELWURQ 9DOORU

7KH SROLARWPSOLFDWRIROKHVHQGLQDVHPXOWLIDFHWHRKGQRORJL
FRXQWHUPHDVXDWOHYSFBEANHWHFVBURY HQMNWUTH NRQ® OJRULWKF
WUDQVSDUHQ@HHAHMVEXWLQVXIILFZHQYWRSWUD OGHIL WDLOVHUD |
LQWHUY H QG FRIOMLIR®D LVQKPIR VWX VW D L GBHIEMONVHHF KD Q LWPDFKLQ
DGROHVKRG@WR/Y DO XIDONVRIU P DRVLLRAQL PID@®\IWWK HALLLD L VRIROV S UD Q &/ V
TXHVWDRQRULWKPWRRUFRWHU QP HEQWAA G X F D W LLROQ/DAVOL W X/'\W R R Q &
LQW HJ % DIWZHD U H QRHRV/G/X OLHOWMIRL V WR.IDG LHDG X FD W XRQ L AXFCSIKD VL] L Q
QRW RQO\ WHFKQLFDO XQGHUVWDQGLQJ EXW DOVR HWKLFDO

YXUWKHUPWKHPHUJLQIPRXUWRD GLIJLWROKW VG IQFWK H L JKWR
DXWKHQWIFLWOBQ ®OJRULWKPROVSDUHQHRYRRWHS URW HEXW K
VSHFLILBBROHVFEQRMWHEDDHQBEQ&LIGLILEDOHHQGRDRWKHP
DY X 0O QH UDHEFORY U D SGMKBID VHE RQ RPW K LBR® H U Q DQIFRH Z RWKNR/X O G
W K X$/U L R U IPW DJRUSW R W H FINMIIDR.@BE/RMVIKO J R U L WPKDRQLLFS X O [DVIGR, Q
HQDEOHG LGHQWLW\ H[SORLWDWLRQ

RRAGyME ty3 EydAE Y



S8OWLPDWHKEXIDH@W KUWXG\'VRHLEUD) | O X HDAFS GHFHSWLRQ'UH'
D FRPPRQPSHUDWRYMWH WLLQJLIWBOLOLAREWR QFHISMWHQBHARQG
F\AEHUVHFRUWWEF K Q DRDVH UDMQ FD S V X GIP\W WV, RIGDAOH O O LEW®E AD
DZDUHQHVV DQG WKH DELOLW\ WR QDYLJDWH XQFHUWDLQW)

& ROFGXMMRQ

7KHGLJLWF®V\V WHRDOGHILQWK LY HRY FRQWHP S RD®RIO HV FIHNQ W
VLPXOWDQHRERDPMUDQGBGHULOKKNLBPBG LD W H VK D SRIGMKX O W X U F
SURYLGIODIWIRBBMSUHVVRRWLY DVORAOREPRQQHFWHRWY KMD P H
SODWIRYSRYRXQISHRSWRRQVWIRPW DU LVRIR U AR RPI S X O IWICR Q
SVI\FKRORMWDDILIQHHPHUJHQRFIHD UWL I LLFQ W8 O O LUG\G R B VWIK HWVH
G\QDPLEQWURGQEHREIRUPRIGHFHSWLRQ'VLGWQ WABHHISVD DS,
JHQHUDWHG PLVLQIRUPDWLRQ'WKDW WKUHDWHQ WR HURGH

)LQGLOQURP HF HVOMX GRRIY| LW R EWWKR F LFCHG HQ JDJHPBIQE&[SRV X U H
WR, JHQHUDAMHFG S VDL RHIOVG R O H V FIHHDOWNHDHOD O MWGH Q VBIHW H O R S P H ¢
DQG/RFLERIQLWERDHYHWKMHPSDAWQRWHWHUPLQLWWILGEHTXDW |
HGXFDWLRIXODWOQRBWKOWM FKQRGRVLIWKHUVHVRY EHPLWLJIDWH
(PSRZHUL®XQ XV HUNVKUR XKL W IPFFHDEL D LWHUD,FWUD QV S D DHXEF \
SV\FKROR UHADLG LHM@HI D QVIRKRPURFS DV V LFRIDX P H W\ WORF WL Y H
LQIRUPHG GLJLWDO FLWL]HQV

$V KXPDQLWWYDQEBWWKH @ HUVHFRYMWRHFKQRORIDFPYDWQRRFLDO
WUDQVIR U PDKWWRDR B R OLF\P D NIGXW¥ D WRY® HFRK@R J LMREH DAUR
EXLQGILMW®YLUR Q WHK@WIY Q | BXFMHK H Q WIPBIDMWIEK® &X P D@L J Q 7\W H
FKDOOHQWHK S, HUDVQRWHUH®WHF K QL AD®UIRVR X PRO DIDURWHF W L
WRGDWRXWKRBLILEBPHSWVR® VVHQFE QY HVW POAIMAQ W H JRIL W\
WRPRUURZ"V VRFLHW\

RRRGY M ty3 «EyDE vy



5 H HIHQFHV

$PHUFDI¥\FKRORSVWIREGLDWLRQ6RFLPBG LIDQ &R X WHKH Q WIHOHDD O W K
7KH 8 6 6XUJHRQ *HQHUDO"V $GYLVRU\ $3%$ 3UHVV

S$URU® 9RVRXJIKL SR\ $OJRULWHKPEOLILFDWGR@OLQH
UDGLFDOL$DMWVWREPDWMEHRXUQDIO JLWIRGHWIHVHDUFK ‘

%HVW ODQNWHB®RZ7D\0O R 2Q0LBRPPXQLFDWLRHEHGLDQG
DGR OH VFH@OE H\F W HP DOWMIYERIZ HVHD U FK &RPSXWIHBXPDQ
%HKDYLRU :

&KHVQH\ &LWURQ '"HHSIDNIHY& KEHZASLVL QIR U ZDWLIRHD
FRPLQJ DJH RI SRVW WUXWK JHRSROLWLFV )RUHLJQ $IIDLUV

(XURSRO 6\QWKHPMHLFLIDQ GHHSIONBXEPHUIJLYKUHWRMQDQFLD
VHEXULW\ (XURSHDQ 8QLRQ $JHQF\ IRU /DZ (QIRUFHPHQW &R

JDUGRXO\ +ROODQG 6RFLPOGLDQERGLPDJFARQFHWPHWD
DOQDO\WLF XSGDWH %RG\ ,PDJH :

JHGHUDHOVHUY%B QORI % RVWRQ B\QWKHMWEAHFQWUWXGUHQBWYG
FRXQWHUPHDVXUHYV

Y7 & '"HFHSWISYHPDUNHWHQURUFHPHH\R BV6® )HGHUDWD GH
&RPPLVVLRQ

*RRGIHOORZ %YHQJLR < &RXUYLOOH $ '‘"HHS OHDI

+HQGUL[&KHQ 9HUGROLY 'LILWZDONHUPDURBQIJHQHUDWE
PHGLEB UHYLRZSURYHQD@FREHWHFWURQFUDQVDFWODRQRUPDWLF
YRUHQVLFV DQG 6HFXULW\ ‘

,GHOWIDMDJIJHPHQWNLWXWH ' HHSIDENOO\BYIFKRORIPSD®W G
SUHYHQWLRQ VWUDWHJILHV
RRAGyME ty3 EydAE YW



.HOH% OF&UDH *UHDOIVK $ VIVWHPDWYEHEKH Q10 XHRIFH
VRELPBGLRQGHSUHVVLRQHWQ S V\FKROR AADOUHDG ROHVFHQ
, QWHUQDWLRQDO -RXUQDO RI $GROHVFHQFH DQG <RXWK

JHYLQ/H5  OF&RUQDBFS 7UXWK BIQIBHFHSVEHRVHFWEGRODLWD
FRPPXQLFDWLRQ &RPPXQLFDWLRQ 7KHRU\ :

/HYHQVR® 6KHQWD 3ULPDFNS 6RFLPOGDO/VEHIRBHGWLPH
DQG VOHHS GLVWXUEDQFH DPRQJ DGROHVFHQWYVY 60OHHS +HEL

0D - :DQJ/ /L < &XOWXGIDOHUHQEOWRFLPIGLOVHD QG
DGROHVEFHQW EHL PRPSDUDWAXBEMWZHBY$VLDQ GHVWHWKYRSH

&S\EHUSV\FKRORJ\ %9HKDYLRU DQG 6RFLDO 1HWZRUNLQJ

ORQWDRRJ :HIPDQQ %DQ & 6RFLEBOGLI GLFWOLRLJILWD
GRSDPLQH $ QHXURSV\FKRORJLFDO SHUVSHFWLYH )URQWLH

I1HVL "'LILWRDICHUDU FXRSXODPHWUDEKMDGROHV¥HQWZRUW
-RXUQDO RI <RXWK DQG $GROHVFHQFH ‘

3DUN +XDQ& /LQ7 *HQHUDWGYHUVQHWIZINY LV XDHG LD
VIQWKHVLY 7UHQGV FKDOOHQJHV DQG HWKLFV $, DQG 6RF

6KHUPDQ@ *UHHQILHOG +HUQDQGH] I1HXUBPRUUHG®RMRHY. D O

PHGLBQJDIJHPH@QWGROHVFHYFHORSPHQRIA WIHXURVFLHQFH

7ZHQJH 0 +DLGW &DPSEHOO 7 K HP H Q WIDHDD OFVWK. \DIPAR Q J
DGROHVFEHRMBBGLYOHHSQ & FUHWQPWHY LV LAOH® LADBKRORJLF
6FLHQFH ‘

81,&() &KLOGUERIMUDWH DOMHER QO LNHHWOREBQOLEVLH I
S8QLWHG 1DWLRQV &KLOGUHQ"V )XQG

81 :RPHQ ‘'LIJLWDO JHQGHU EDVHG YLROHQFH DQG WKH

RRRGY M ty3 «EyDE W



9DONHQBXWJ 3LRWURZVNL SOXJIJHG-RZPHG IDDN W DDABWIHFW
\RXWK <DOH 8QLYHUVLW\ 3UHVV

9DOORU TKIPRUGBGIVNL B@LJILVRXHVKU X\HWR SDWEQDBXWKHQWLF
LQ $, PHGLDWHG UHODWLRQVKLSV (WKLFV DQG ,QIRUPDWLR¢

9HUGROLYD 'HHSIDSHWHFWDRR®UHV H@Q®EXW XBURFHHGLIYXH
» ((( ‘

9RVRXJKL$SURUD 5R\" TKHDOJRULWIORAFX ODWLKRXP D Q
DWWHQWLRQ 1DWXUH +XPDQ %HKDYLRXU ‘

i+ 2 +HDOBMWKKDY UIRXBKRRO BPKHOGUWRPAGE&UHSRUYWOO\RDQG
GLIJLWDO ZHOOEHLQJ :RUOG +HDOWK 2UJDQL]DWLRQ 5HJLRQ

<DQ & 6\QW K HVRIEEDHOW ZRYNYHOHUBWHE RDOQ & KIHO O X RLR Q
DXWKHQWLFLW\ &RPSXWDWLRQDO &RPPXQLFDWLRQ 5HVHDUT

RRAGY™MRE 1y32 «E/OE W,






, QARGXFMRQ

LOQWRG" V. QWHUFR QIRHFOMBKIEQ W H KO EWF R FDHL QW H SIDRIH Y HU\ G D\
OLIHV SHF LIIRGFK\L O CJHER X QIHR S QML \Q RO R Q INHXDWY R RROWHD UF KL Q
LQIRUPDRUFRR® P XQLFDWLVRD\H Y R O YLHDGDRY S D FAK H UHW X G HEDML D G
UHODWLR @ VKWW ¥ HIL&H Q W LOMLDHME 2V N L OBDQYVG [S O RW KHILQW H U H V)
'"LILWOODWIRWPAOVVRFLPOGLRQOLITHFPHW Q GI G XFDW LZRHENVQ W H'
LQIOXHKRZAR X QIHR SOHUFHUKHP VHDY BW K HDUQ/&G R 2V K KD\D Y L J IV W H

FKDOOHQJHV RI JURZLQJ XS LQ D IDVW FKDQJLQJ WHFKQROF

YRUNHD FKBIQ® G X F D WWRKISW HV HBDRWXQH [ W U D R U RLSBRUNW D QLEN \
VLIJOQLILBBE@®RQVLELIRIOMH LBQHRW L G HRL WB & X F D W LSRRADHIQ 'WILWY O
FRQQHF®DN VURRBRWNAR U M O LW WA WR O R END@R Z O HB Qi6
HQFRXUBUHD W ERIO/MDER DRWBQRQ Y DWW R KWHD PWLPHWQW URG XF
QHZRUPR/IULWKK FW@ HH SIINH FW X G HOMRW L ZOIDO® E HLWQLIY OOFQ G
VDIHWKMWDVRWHDFKWKMUHLRQURWR HMR BWDGL JLWRBEXW RXLGH
VWXGHQWYV LQ XVLQJ WKHP WKRXJKWIXOO\ FULWLFDOO\ DOQ

(GXFDWRXDIHR SDER RW O LGIHY J HMYR WX DWW HFK QRABORUPDWLR
WDVNWDQVVHQS\DLBW RUDQBPRW L RIGXE D W HDF K KH®XD KR Z
VW X G HQWFHULYHOW @ UR QJSG L JL WR@W HEW XV K HAH V S RFWK HRUD\VO L Q H
DQ&RZVKH\URWWRWRZAGG LJQDWG DWID QV\RXQIHRSY SHPRUWLPH
R Q O LVMOKID/QK H3 RL (B K\ V L MR L\DSD F K L FRHD QW KER X Q GDEHWWZ HH Q
YLUWXQ®HIDA HUBHFRAPL®FUHD VEQY O WHXUWFREPH@®QVRFLDO
PHGLAD ADYWKWDPHPRWLREBOPW FUXHEBPDUSBHUVBEDUHOHYV
SKRWRDUH@ SULY BWBRMD &L UF X 0D WEDILOKLKFR QBEYGHUVWD QG
WKHWHD O LLWX 8% D P H QRADHDD F KZHKWRX/L VW B U H S DMKHWVLOWWIX G H R WV IVLHD
WKH GLJLWDO HUD

+RZHYHGRUGW®&Y D &N HFMQEE R RW O LGIHY JHW M D F KMIKIWP V H P X VW
ILUMWRR QI L GLHDBWY L JIDWKBDR U ®® QH G X FD WRKWX/SL @W L PAHK H @ K H
LQWHGQB8RW\VBRPLQNRIFDOL IHKLVHQH U DWIDRRD@®DNHWG LI I LRAXR W
| X O OV D WKS$HO D W | RUPI/QD B Q O [EGIHK D Y MRUBAN | LYRK QFH R S OGL"IL W D
FXOWWRKEDRUWKUHWDVEBQRIHVVEGRIYBORSPEGRQ WL QX R B ¥ @UH]
FUXFLDO

RRAGY VMR ty3 «E&yHE W



7HD F K HRW BVH F R R J L WD DU QWKUAWP V HORISW R QIHIISSUHD GDER X W
F\E HWL V IDW) GR O O R FLXQJU MQW Q @RWR R QL WRVIX G HEXWWR Q GH UV W D
WKHERQOWKURXKXY GHUVW FOQ GLEXF DWMR WD E\G UXAOVB HD QL QJI X
FRPPXQLFDWLRQ DERXW RQOLQH VDIHW\

ORUHRYHMWHVVHQWRBG R J MK EWBORQ O IHJEHULHRQBEMJID WLK H
LQW H UFOHM VWHRSDWKUHDWLYQ®O REBPIONL]H KKHEVHBLVHO\
7HDF KN KR XIOHOBN X G FGIWAK E5\W J L W B B30 R MQ K H U HEXDMDG H URXW
W K B\WK HHIUH FGW/S HR QK R ZV K WU KV H BK LIVS S UR VKD Q V IR Q © W@H H W \
OHVVRURPHDU EDXMGQLOQQWRSRZHUHL@YIFDWDR@ HOIGD\LQWKH
LOWHUGHWJHURM/XFDWR@\HDFWKHWHUBR®H U Q@ &HUMNKR Z
\RXFDQVHWLVHOAKEWK LIWR PHDWR PSR ZH U PHQMWMRE X L O GALIQL WD
UHVLOLHQFH DPRQJ VWXGHQWYV

$QRWHKHSRUWDSWMEWEKHPRWLROP@HVXFERQYHUVDWYRRYVLQ
R Q O MDKHU HDWXVBVF\E HU E X O OVIRGRP LRI [ S R V XAURHD U P IKROQ W H D
HYRNHMDMVKDPRUXLO@W X G HRQWAQ VLIS YWHRB BN XYWHK VW X G H B MY
VXS SR UWHGOHDVX G JHBD FK IPXMV WU H DIVAHD D V V URRGRPL U R QPKIHWH
VW X GHN@DRW K H\D @ KD WH HIS H U L HDIPM K REKDWIS X Q L V K FRHIDIWG L F X O
7KLVDIMSDAHQFRXURBHQ QB QE R QH VKL FBRU W KHR X Q G D \R LIRQ@\
HITHEWLYH SUHYHQWLRQ HIIRUW

(TXDOLPSRUWDBRR® ODER 7BIWERBWWRWORQEN KPPV VVLRIDUHQW\
V F K RIRROX Q VH S R\FK R O R DIQBAVHSH H B @ IHV V H QURODES/X F D WWRWR\K O G
HQFRX UTDIWH QWY JD LR SHLVF X V\DMRRFHP LU UR WIKBHR Q YHU VD W L
W K DAMD N3HO D CHAW FKRR R HQD G X ODVAW R B W W X G H BOW' MU R Q FGHHON Y H |
FRQVLVWHQW PHVVDJHV DERXW RQOLQH VDIHW\ WKRVH OHV

&XOW XDDIU HQ BOVIRD W W HAKHL QW H ULQMK WR E EX W/ W X G H ®QD'L Q H
H[SHULHRDBHYIOXHEFERFPDOXBRUPNQ®D QJXD IHNVWH H @\ NDH

KDUPOMRWHR QW XOWRDHEHGHHS®NHQVLYHMHO R W KHWD F K WKR X O G
HQFRXUWDNKG HORMKLDONR ED VR HFR JQUKEL Y H URIRWO IFRWP P X QLWL }
DQG WKH LPSRUWDQFH Rl UHVSHFW LQ GLJLWDO FRPPXQLFD)

RRRGy™ME Ty «E&yOA AU



)X UMA UPRRE O LUQKNMYR OXIHS L G 8 9OH D WDV RW H D F KHRUKMAEP DL QDE R X W
FKDWRRPQGPDIMFDPVRGDWKHAXVWGGUHVVXBNVNIHHSIDISHV
JHQHUDMH/G QIRUP DWW LARYH GXOW XOUHGS DWIDU L Y DFQPREL MBSV
7RPRUURZDQ JHWEOL N HEGG L | | H U VIK® U H | BMHD F KRGS HY HO R S
QRRQNQRZOHEBXWGDSWDE MXBELOWWQDOQHZALWXDWURQWVFDC
DQG UHVSRQG DSSURSULDWHO\

2Q0 LI HWG X FDWIYFRR®RQH W DN/ VR QR Q J R LSIUIR F H W K R XBHs

L QW H J UDPAJ REXE M HFQMBMW D ®HH Y HOWR B LVF X VR QQ U/ SHE&W L P D U\
VFKRWRRQD O\]GDILMRRAV S WIGHF\R Q GIIEUKN\F D W IKRIGD QW RDNBLJIJLWD:
UHVSRQVLELOLW\ D QDWXUDO SDUW RI HYHU\GD\ OHDUQLQJ

JLOQODAWMZ RUWRSKD VLW KRWYW O VOHHMG X F D\ DR FIOVR VHIOMBU RD G H L
HGXFDWYRQOXBWXFBWP® ®PWKVHVSHROHVWIGHYV SR QV L/ALHD D ®WHN
SULQFLWIOBHWLGETRREBELWLIHQYKKBHZBUOSSEBTXODWKGELILRQW
KHQWHD FKSHIRP RWIK) GQRAVVWWKLQNDLQGROODERRDOYL@RHD\UH
DOUHDG\ SUHSDULQJ VWXGHQWY WR EHKDYH HWKLFDOO\ RQ(

,QVXPPDUNKHQW UR G REWK IRY)L O/HH U YO-MB F D G\OR F W IR @V H D F KIHQUG/
HG X F D WWRWHP L XGWV K BWWLIHGE X F D W YDRRQVX DR YWH F K Q R QLR E R X W
KXPDQLAMKH QWHPQUWRBWYLHW\SOLI\ERMKWWUHQDWEMDNQHVVH
%\HTXLSSUWQIGHQWKKWNOBWR DY LJDWBI HDQ &LV H®\H D F KKHLEWR W
RQO\ SURWHFWLQJ WKHP IURP KDUP EXW DOVR HPSRZHULQJ

RRAGyME ty3 EydAE yeY,



7TKH5 RAHRI 7HDFKHW/LQ' LI WD GXFDVMRQ

7HDFKPUBWKKHDRBVELJLWGOFDWIKRKY HUQRRQM®W UDQV P IRWW H
NQRZOHBXW OMVMRPHQWRIXLGHW G RPRGHOGVKEURFHMVKDSLQJ
UHVSRQWGLEOWIDVWL | HQW KW U D G L WIORYIVO WRID F KKDMMB O ZDEW H Q
UHVSRQVREBORPRWXYILRVELVFLSDOQ@H VSHPWKELJLWDHWKHVH
UHVSRQVLE[ODWERIYF GIXBYVWHBUQ W WKL NHYXKLBERDUHQBQG
RQOLWHHVLOLFAIQHEWH UFEBWJIKR ZVW X G HDMDW 6 X WKHXQGDPHQ W
PLVVLRIQVHDFKWHRD LVQKMDPHWR XLGIRXQSHRSEWR ZDIIG/ G RPQ G
LOQWHJULW\

THDFKHUV DV 'LJLWDO 5ROH ORGHOV

6 W X G HREAH WREW K HAL KD F KEHKWD Y ER WRK | O LIDXHE Q O L:@H QH G X FD WR L
GHPRQVWWHDASR QGILHDWIEQ WX FEW HULI\WZR X UFHWR W HBWMUYR QD
GDWDQGRPPXQLFDWH\ZSIMI X OVON X G HIDWARV/R U D L N H/OFD GR SM(P L O D L
EHKDYLRBRHVNOQGLILWR®RGHRHYRMHDEHLQPWHFKQRH[BHWEB WKHU
LW PHDQV PRGHOLQJ FXULRVLW\ KXPLOLW\ DQG DFFRXQWDI

JRIH[DPSOHKHQ@WHDFRIEBLWY P QR WX UMHE R XWK DYS” OHWH\S O RWH
W R JHW K MK R2WW X G HADKNEMM D U MLERIWH F K Q RIOB Y K D USIGR F HAKWL V
DWW LWROGRXUDNKNRRDSSUR DGAK L WMRGR PWL W L AIVOARD EOLQ G O
IROORZNLWHFEHDVFKAD Y O WK D WH HRAM [SHUL HDIPARQ O IFEIB O OH Q J k
LOOXVWUDWLQJ WKDW PLVWDNHY DUH QRUPDO DQG FDQ EH

/THDFKHUV DV *XLGHV 1RW &RQWUROOHUYV

2QHRIWKPRVRR PP REL VFRIYS W LIRERRWY O IM@PH HM/G X F D W WRIQDG X O W \
PXVRR QLWERQ WHNHD VIBF R/IF KL O G IR EQHK D Y LIRLOWX SHUY LVLR
LPSRUWH\QSM FLIRVAX QINWXGHRWAW FREWERENU HWP D\ O H DVGR
VHFUHF\ UHEHOOLRQ RU ORVV Rl WUXVW

7THDFKNUR XIO@GYWHRGL WLIRHDP VHDYIXVY GHW U XVIGX@IKVWRFD B HO S
VWXGHDOPWWHQWHFRPSOGLILWDSAHULH@RXVYG LDSISURBPISKDVL]H

HPSRZHUPHQW UDWKHU WKDQ UHVWULFWLRQ

RRAGyME ty3 EydAE AW



,(QVWHRINGD\LQR Q™ XWMWKEQDW I RIMWPHDB FRHIKWD \-/ HWWD DER XWR Z
WRVHWKISODWIRDPHOYKEVKLBURPRWHWRQRPRA\GHVSRQVLEFZALYV
TXDOLWLHY WKDW DUH HVVHQWLDO IRU OLIHORQJ GLJLWDO .

%XLOGLQJ 7TUXVW DQG 2SHQQHVV

0D QVW X G HKGIW VWADRWIHD R X WK HFRQJO IHQSIHULH B FISW F LILMDIORQ YR O Y
PLVWDNMHEDUUDVVPHIOMRISXQLVKPRIQDW K PXY W KH U HFRIIDDV H
FOLPDRWMUX/OVS VIFKRORVYDEB®K HQV W X G HNOQWR\BY K DWW HAD &/ K D U H
WKHHSHUL HREW Y FHW QUX G IJMEK HDURRU B L N FAOV H HIH OBSH | R DH
SUREOHP HVFDODWHV

% X L O G QAWAWD @ WWEL VW HQH DB K WHKR X DG MW X G VBDWAMRI [SUH V V
WKHPVH®YHMWKHLLHREHKD Y WVRIHWPLVIX L THERDIOWRQGHUVWD
EHIRBRIUUH FMVRIWIV W DIXHHG LV F X VIVIL\JRIQ O EGIKKD Y LRV WRID B\L Q J
~7KDW'WRQID-WHDFEB@®VN-:KDWDGHNRXWKLQNIZWDVRND\"6XFK

TXHVWLRQV HQFRXUDJH UHIOHFWLRQ DQG GLDORJXH UDWKH

SURPRWLQJ 'LJLWDO &LWL]JHQVKLS

'LILWHELOVL]H QWKKBE L OWW V RVKHQ W H WO HMBIW KLF DQ@HYVSRQVLE
7HDFKBOWMFUXFURQE HO SVQX G K@V ¥ U VIWIDEWLIR Q O EQK UW K M
VDPHHVSRQVLBNOLWLEIFLHMLVQF O XGHWS HFRM RBSIWRWHE W L
SULYDBHFRJQLFIUMIGLEQHRUPDVWICRBROQWULESRALIQYLWR®LILWD:
FRPPXQLWLHV

'LJILWALOV L ] H ®I\GKKLFD W K R RQ@RSEHW U H DIWWBINGL Q JEDHHV VERKIY\D (R Q JRL Q J

SURFHVV ZRYHQ LQWR GDLO\ WHDFKLQJ )RU H[DPSOH

e 'XULQJ KLVWRU\ OHVVRQV VWXGHQWYV FDQ DQDO\]H KRZ P

e QODQIXFIDVVWNHRDHYDOXBMUBVXDWHAKQLEXHBGQORQOLQH
DGYHUWLVLQJ

e ,Q DUW WKH\ FDQ GLVFXVV FRS\ULJKW DQG GLJLWDO RZQ}

"KHQWHDFKHUWHIGDW.MRDMOLIHQ QMBI XU RBEMHWVWX G HEGIWNMDR HH
LW QRW DV D VHSDUDWH FRQFHSW EXW DV D QDWXUDO SDU\

RRRGy™ME Ty «E&yOA XX



(QFRXUDJLQJ &ULWLFDO 7KLQNLQJ

7TKHOWHUQOIRR @H BLQ | RDW L B ®'W R VORIL WWY U RKU H O L D2E)OHRIIW K H

PRVWR ZH U NKNL OMHD F KFHJ@ X O W L Y QWVKIHWY W X G HIOA/W L W MEKDLAD N L Q
(QFR X UD YMOXIG HVQRV/H VW Y RIQ LD\Q & Y D O XRQHLFROW KB YWSYRWHF)
WKHP IURP PDQLSXODWLRQ VFDPV DQG LGHRORJLFDO H[WU

7THDFKHUVY FDQ LOWURGXFH VLPSOH H[HUFLVHV VXFK DV

e &RPSDULQJ PXOWLSOH VRXUFHV RI WKH VDPH QHZV VWRU\
e $QDO\V]LQJ FOLFNEDLW KHDGOLQHV DQG GLVFXVVLQJ WKHL
* ([SORULQJ KRZ DOJRULWKPV LQIOXHQFH ZKDW SHRSOH VHI

&ULWWHKOL@Q HIRBIR Z VMW XGWMVRDNHQ IRUFHKR® LFUBNV PYWLQIRUPDW |
DQG EHFRPH DFWLYH UDWKHU WKDQ SDVVLYH FRQVXPHUYV RI

(PRWLRQDO 6XSSRUW DQG 'LJLWDO :HOO %HLQJ

'LILWMDLYRMVIFQUHPRWLE@GDRYHTXHQBRWKBIQ[LHVDXVHGRQOLQH
EXOO\W@BIKWWURVAR QVWIRD QHFWLHDRK DWW | WK H U DG X OWMRY
QRWERD Q JHIVW X G HRRAR'G H U | R U P IRQEFHHK D Y %RWK R Z LHDRIS D WDKQ G
DZDUHQHVV WKH\ FDQ LQWHUYHQH HDUO\ DQG RIIHU VXSSRI

7HDEFK NKR XDG WG X F DAMHX G HXGEEVRYKW D OB KI L WD BL'WAX FEVW DNL Q J
UHJXEDHDINWRKFUHHEDO D Q RIQIIIDIHR | 1 O LWHPEHQ 8 DL Q W D LUGHLDQ

ZRUQIUHODWLRQWKR 3V D PLQIG | X O KHREE L BQ G K\ V L ADFOV L KIHAD\S V
VWXGHQWY PDLQWDLQ HPRWLRQDO VWDELOLW\ LQ D ZRUOG |

OR UH R YWHHID F KHDUQYH IEGH[DP SGHGHP R Q VW EDW DQW H 6 K Q RXOWR \
IRLQVWDQRBAKHFNSERQBXULRIDVHMGXFDWRQESRZHUPHY VD JH
DERXW DWWHQWLRQ DQG UHVSHFW

/[LIHORQJ /HDUQLQJ IRU 7THDFKHUYV

7KH R @GHDW HD F KB J L WEDXTF D WLLFRTX LAURHQYW L QXGBWD WLREKQRORJ
HYROWHRRXLFNRDQVLQMUYDLYHYY WERMH XI1LF LHQW D WPRWAWL H Z
WKHLU SURIHVVLRQDO GHYHORSPHQW DV DQ RQJRLQJ SURFH

RRAGY ™M 1y «EYOAE ®y



"RLOLRQJO MDHHD FRRPP X QHW WW H QAHELD UM [SHULP H @ WMRHZ
W R RIDUH | | H F WADARW R W DX\S G D WBHKK® U LHI $ H U L H DLIFMAR O O H DIRAHAH U \

FR O O H FOMIDWHD LAXID WQ MVBIF K HALL V F R YDHEWRURVD O LMIH H WD & H Q H DLQW
HQWLUH VFKRRO

6 FKR RO G X F D W XRUWK R WLKNRDEDEBWR S S RUUHWD FKEHB VR Y L @ MWMQUIX FW X L
WUDLQDREHWRGLILWDOHWHVRXUBWLPHRUWHIOHFWRRRZHUHG
WHDFKHUVY HPSRZHU VWXGHQWYV

JURP $ZDUHQHVYV WR $FWLRQ

8QGHUVW DROGQ EIHIQ J HIWR Q OW K HL U WW HBH D F K PXW \W O WRUD QV O D
DZDUHQHYWRQFURWBIVVURRWFLRIOLFDQ QF OXRAH D QLFIRUINVKR S\
SDUWLFLER@ILQWDCHWDPSDLJIRM QY RO YMIXGHIOQSMHU HGXFDW
SURMHFWYV

'KHQVW X GHWWNBHFWLYROHVRUH[DPSOE GHVLIQERVWHUMDWLQ
DZDUHQWHMVHRE UHVHQWHAHDRIGRQ O LHOMK I FVK HAQ W H U QIO R Q )
PRUBHHSDMDFKHEKRDFELOLWIREHRM HFEVFR X UDUHHQ P\Q GUHDWL Y L
WUDQVIRUPLQJ RQOLQH VDIHW\ HGXFDWLRQ LQWR D G\QDPLF

%DODQFLQJ 'LVFLSOLQH DQG &RPSDVVLRQ

6RPHWLPGILW F XV \VILRRYRD O LEHKDYLR W H UXIHWPWK RRGLVFLS DRIQ H

HIDPSQ@KHQVWXGERWMYSSURS B REDWHR V@ J D JHW\EH U E X O @/\K I J
WHDFKBIFHY G LI 1L FEKDOD EFHW Z HH@ R U FUROBQ GURY L GILRRW LR QL
VXSSRUW

(11HFW IHGK F D VDRSWGMI MAKVH Y B FL G HQ W U H V W R UUDIWAL BAHKUDSX Q L WL Y
PLQGVHHWWHIRFXVIVRDHRQXQLVKPWRMRFXR/QHIOHFWRKDW K\

DOBGFFRXQWDELIOLOWW X GWEWK LQRER XKW 2W K HRAMBFWLROWFWH C
RWKHUNQ®RZWKHAD QHSDAKKDUP WHDFIGH\H SEHVVRMKDVWLPSOH
VDQFWLRQV

RRRGy™ME Ty «E&yOA AZ



7KH %LJJHU 3LFWXUH

SOWLPDWHWHDFKHROMIGLJLW®GXFDWI[WE EEHYR Q® | HWM WD ERXW
VKDSLIDIJHQHUDWKRW XVIWHFKQRWRPASURWKBARUOGVERQQHFW
FR O O D E RUDEWUH DWHV S R Q VLHEIOR K HDW\E R W X \BW R W H PFAMDOQEIH Q R
G LJLWIDVMAK HD\USIU H S D WIKQHIR R D U Q MAKIEK CBOR W H QR RXBL J L BVFDLDD G
HWKLFDO DQG PHDQLQJIXO ZD\V

%\HPEUDFW®UR OMH D F KFHOSNV X G HEGIW R FOIRWX VW I HQ W H M § H WK W
FRPSDVVLRWRRXIKWIX@QIDIHFGWL]IROBRWKKBK\VLAD®DG&G LIJLWD:
ZRUOGYV

S8QGHUVWDQGLQJ 2Q0LQH 'DQJHUV

7RWDPND QL QJIZLOEKW X G HDEW R\ O IVPH H W/\H D F KPHKUAL U X VG HU VWD
Z K DW\ S IRVG D Q J HH M. @V KGIL J L BVFDUDCK®R 2V K HP\D Q L | HDVQNB K \W K HF\D @ H

VRSRZHULXRCKD S WVDKHP RWLBQ&HKD YR RRXQSHRSOKLXQGHUVWDQC
L\QRWER¥XWHDWHQBRWLVWWRABWEBFKQRORWMKHWWERXEWLOGLQ
DZDUHQHNVQ QIR UFHBE DD Q FHHEU V S H FVKLIVE O RZND F KWMRI'G X FDW H
SURW B P\BX L GMHK MW X G ZQ WAR Q | L G HAKAHRIQ O [IZQRH) CPGX F 1O L NWHKWIH D O
RQH VX GROE R WRKS S R U W XIQ WILHNA/P D Q VW X G HIQWM/RBW H S D UNDSADHF H
EXWH[WHQRIW®& HLYWHU\®L IHKHFRPPXQLFBVSKW HWKHPVHEXH® G
IULHQGVEROQSVW HIR U D UWMV K HLGH Q WMKA\R RIXKO LLHN H U D FMKILR/Q \
FRQVWHBRQMHFWRREYBOVRDNHWKHPX O QH UW BQS$H U L H QKW Q

GHHSO\ DIIHFW WKHLU VHOl HYWHHP PHQWDO KHDOWK DQG

2QHRIWKPRVWRPPRRQ&DUPIXOUPRIRQO LWIMNF\EHUE X O ®QLALIN H
W U D G L VEXFO@D BEL FIKVF R Q | L NHRBS H F LS DD FUX/FR W FK RRDO O ZRB UV

SOD\JURXRQBMUE XOROQRZ\F W ZKW UH YWKUHIAR , WFD R F F XWK UR X JK
VRELP®GLBHVVDJDBBWRUHYHRQOLIDPHWDNLRKHRURILQVXOW
KXPLOLDWLFROXVIRWYWKNSUHBGIDOVWHXPRUKXDWPDNHNWVSHELDO
GHVWUXPWSHHIVLVWEHGEMLELOVWQ JOUHX BERVRNSKRWBEBH/KDUH G
KXQGUHGV RI WLPHV DQG UHPDLQ DFFHVVLEOH LQGHILQLWH ¢

BBB@T“Q fy3de @é);E e



7HDEFKHUXWWQGHUV WHKQSHKLMPTHWFWIRQOLRH UHVVWRG UK
HPRWLBQDOKBWQHDMNRQ[LHIN\WKG U RHBMFOLFRKRROUIRUPDQF
$GGUHVWIQUWVXHHTXLEBRVAKD®LVFLS QMOBO ORMUHP SDWIRISHQ
GLVEXVWIRWKAUHDWIRGOD VYV URKPWXKHUML Q G QBIQ® H V S IDEM
YDOXHG ERWK RIIOLQH DQG RQOLQH

$ORWRHUWWKLGIRY OUQRRPL @S URFKMMWURZIBEKFIXGX®PWQLSXODYV
\RXQ$HRSDGWRIXVWHPDWLRAWKHRWI[SORLWDXULSYRVHRRPHUV
RIWISQHYVMWEWNPVHDWYBIVH QRO WRUSHH XWLQWWMH@®Q O ITHFWULRQ
VORZDDLBRQWUFRHFDXMHR RP LQUX D KOS SHRQAS UL Y B BHLWBDFHV
W H D F KHUR P H W LW KRIQ M\G X TWRY RW EFHK D Y LIRKID® W X FEKW HF U H F\
DQI[LHRMEZLWKGUDBEREBRJQLWIQHYBUQLMLI PWEQRZLIRZWR HVSRQC
DSSURSULRWDB G FIKYIS GRW H BWREQ G DG YBIVW X G HLR® HUL R X\
KDUP%XVBUHYHQWHBOQ@ML WK GXFDWEZRRFKLQWXGH@RWHFRJIQL]!
L QDS SUR DGLYIDVOHHNQ G H U VW RIGFG R U W B (BFHU V REDEXOQ G D D IQHBYR

IHHO HPSRZHUHG WR VD\ —~-QR— RU WR VHHN KHOS LV HVVHOQ\

$VLPLODHOVLMVLWKE Y R OWKIHK D URQ D W L FROBV IS OWAPLD JHARPPRQ O\
NQRZOWH[WLSPRQDGROHVRHIQBW\D F W NRAM IBQ L YEH DX U L R WLWAKR W
S HHW H V VXMW WHKUP® O L F LLROXWH@EH Y IRIQ FIMQ P D JIHY H QFAR Q WRNRHU
LWWRYWQOPRPHGMLP SXO\GHFALVLRQ FFDNLI)IBID VWIRQIVHTXHQF |
7HDFKHWXW\B S SUR MFKUWYR SEEW K RKXG JP HROMKDP HKH O S IMQU X G H Q W
XQGHUVWX@ERWLRDOEHJIJMWAVNYYROYWEVQRWERXWUELGG L
FRPP X QL F DEWIRER XWi D FIKLHV S HFRRWQ VHIDQWE H O 1 S UR WHWWR R OK W |3
FROYHUVDBERABWLY DR WKEHUPDQHOBHIJLWBDWLRREH DWRUH
HITHFWLYH WKDQ D ZDUQLQJ GHOLYHUHG LQ IHDU

'LILWMDLYYDVEBRWLPLWRWHUSHKYBBMRODOVULRFORBGKYLSXOBWLR
VWUDQFRPEDQIRHIDOJRULVBKEVKIMFDP VR W QVWDQYRHYEWH WY WR
UHYHDSDYYZRUGM QRIQDRUPD W LEFHYU VRDWIR X QIHRSE@KRD UH
RIWHH \AD XWLRE® RUM UXVWIDANDVLIEHFRPH. FWIRRVXFKFKHPHYV
6LPLODWDYJHWHG UWILD/NRRQ W HIYQWR/Q O LY BXHE S O RV IWWRWLR Q'
DOBXULRVHBDFKBAKRKQGHU VKR & HWB FWIRFNMD & T X VSV X G HQ W K
SUDFWY WO W HIWBHAR W KFWURPFHULI\W@XUPRHR HERJQ LVL QQRM
GHFHSWUIRPRWULRKDERWDXVLOYKLONRQGEXHVWLEQLRIBDLENLQ
DQ\ OLQN LV RQH RI WKH VLPSOHVW \HW PRVW HIIHFWLYH OF

RRRGY M ty3 «EyDE |



([SRVXWEQD S S UR RUUDWPHKRQ W HW O R W KWHRIZ LX) F H XK L O GIGI®
DGROHYVFID@WOWE R X QM. R G/ [ X DRAH [W U H FPLDAMH IRRP@L QHRPHW L P H'
DFFLGHQWRRHOW LPXWIF X ULRWXWK [ SRV DK KD W W L VDXQGEHDK V H
HP R W L RGOV U,FOWAW HRIG/ R O HIOH O\ LRQW HFK Q LEOWR USURKLEL WL |
W H D F KVHLRUX IOKEOVBN X G HXHAYW @ R 8V H ULQIDVOHW KBIE L\OW W H F R J QIK] H Q
VRPHWHKLMURQWRWNDZD\DQ®W R/ DDERXWLWKNUXVINGIEOIW FXVVLQ
WKHWHSHULH@BSHW QL WKRYXYAGJPHIRMO SAMRUPDOKHB OWMRRWLRQTL
UHDFWLRQV DQG UHGXFHV IHHOLQJV RI VKDPH RU FRQIXVLR(

7KHSV\FKROR HU FIDFOR' W RF LPIOG LOH VH BYDHU W L AXVOW H Q WA BRW IR U P
GHVLJORIBRQVWD@M JHPAR@UHDS\RZ HU PR WL RIS QGHQRUH YV
PDQ\RXQIHRSWHGXPERWLNARPPHQRWR O OR EHER PBIR/H D V XRIH

VHO| ZRUMK QGOHRARFSYRIGVR G H D ORIHGBLLGPHD J HAD @ H DVER Q [L H W\
GLVVDWLVIDOWLYRG HSWHLRTDHD FK HADWKHOB\ HQFRXUDBUQWLFE
UHIOHFWIRRGHFL@HBMWS RS X O B R2G D O JR U L WKW HZKPHVHY HH

'K\ GRSHRSOHHVHRQMOWKHEHVMRPHQWQOLOH"GHP\VWLIWKQHVH
PHFKD QLW F D VKRIOWW X G HOHFD [FRR) WR RIOU K HLW W H CDALGRIDO |

LPDJHQFRXUDPRPHQORIGLILGDWOFRQQHMNPRODDIURRFUHH OO VR
UHLQIRUFHVY WKH LGHD WKDW ZHOO EHLQJ GHSHQGV RQ EDO

OLVLQIRUPDWGRLY L QIR UPDRWIERIR W RBDW RWK UHBIAD ZR U @K HUH
LQIR UP DWU B QB VWHKIDHY HYUW X G HDQMAYH T X H G PNBRWVW®LVOHDBUQ J
IDOVRQWHBERRUNRQVSLWEMR ULGED QLS X OPMGIED ¥ KD FHOLH IV
DOQGLYLRRPPXQLWKHMVELOW®WLVWLQBMNWZK BOWQ 8 S L Q LVRQXDACKG
PDQLSXODMWRARIWKARWHVVHQWROBWQ LOMGD FKHXWWKHUHIRL
LQFRUSRRIGABLWH WLRQFMWRK HOH VV RN D FKY WX G HIQRZW RH Y DO X D W
VRXUFHWRVV FKIQFRUPDWDQRE® GH UV WIDIME HQV WG H Q@HD W@ V N
—KREHQHIWARWP HE H O L HWKQIWKH\HJLWVQR D Y L J DARRIQ O lZRH @ GW K
DZDUHQHVYV DQG UHVSRQVLELOLW\

3ULYDRGDWB FXWLWRNVOK Q GHUHVWEPRBRWEM/HYYH WO L BN NRHU
FRPPH@EWQWULBMR\GHV L WRKQ WIKVFWY @ D\DW L | HW E WK G HEONQ R W
U H D O KHIWK HFRLQJO LEGIHK D YLL\R W MU D F NRVAR UDHQBR Q DJBIE\FRUSRUD WL
RWWUDQJIHDFKDERGWJ L VRIROV S IKIHIOBMK HIFU D WK DWKLIHQ W H U Q H WO \
IRUJHWYV

RRREY VR 1y « EyOE Ay



(GXFDWR@DNRKIERQFHEIQ JLE\JMN L G L\OW X G MR WNY L WX HRZQ
SULYDNHWW X@XBH U VSHUPE VLA YD Q 6U HDWHIRQILTSEHVVZRUG)
"KHQVW X G HMHDWRBSWRWHBWUY RDWIMDIRURIVHOI UHWBKHREWJLQ
WR LOWHUQDOL]H GLJLWDO UHVSRQVLELOLW\

1IHZWHFKQROWRXERBW UWL | LBMDHO O LYIHQMKDIDOD WG H H S | IPNHHG L D
LOQWURBYXHABRUFRP S OHHW K LFOHV W SR QW Q H U DLW BIG\D Q @ L G HIRD/Q

E O XMKGIL @H W Z FAHWIDXDANKEL F W LPFDON L QW D U GMRIL VW L QU M DDRMD F K H U \
VKR XQORMI QRWKHEHYHOR S EX@WM KHPWSSRUWXWBWYA¥WVYYWLFE
LV V XRIND X W KH Q WIDFQ IMB\X O CDVDLER D XVIB/L J L WP X Q L F DWW R QWH UL C
DZDUHQRIKRZWH F K Q ROIRE HE R WFKJ H D VWDIOYGID Q JHUREXFDVBRHSB D Uk
VWXGHQWY WR WKLQN HWKLFDOO\ DERXW LQQRYDWLRQ

SOWLPDWHKEPRWLERDOXHQFRMR QO LAIHHD\EHWKPRVWMD U UHDFKLC
&R QVWH[G WV XWRHR F LFR® S D U LIV@RI@ U P DRWLHRWDO B Q &/ KIHH DRIIPLVV L Q J
RXBAD & [KD X\RW QRL Q GAHBPKHBXVWH F R J QK BWRIQ@ER U O G H FQRW
M X WKW 2V W X G HORLB XWR 2ZVKHHHOQFRXUD YIH®I DZDUWQABVXOQH\
DQGRPSDVVLR®QOHVBQRBRWKH UFD @ H OBV X G HDWWD MKW U MAK\D W
FRPHYLWKELIJLWDROHKHQWHDFKBURYLWHPHRUUHIOHFWOQRRSHQ
FROQYHUVDWKXRBOOHDW RYWOQHUDEQRMONQEXWSDIRWMHPRWLRQEL
VWUHQJIWK

8QGHUVWIRDOUADH JHUWKH U H RREVE R PWP R U L JEDQW H J RRUW HENX W
DER¥FWOWLYBDMIIWKRYLWWKDLQNRQOZDUHQHNVNFHKXKRXQGHUVWD
WKHPRW L RDQD®V\F KR O R UIHCDOOLRNY WHWHN W X G H Q WM U DOBVEHW W H |
HTXLSSWBJHVSROGVRDUHDWKMKDIG D WXL GDQFMKHMKDBOR QW UR (
.QRZOHG P R ZHUNXFDWRUW DV VVURRPWHH F IORREHFRPBIWR R O
IRUURZVQIRBNV RXUFIMDURBZDUHQWYDQVIBRQPLMV@WR W IDRQETXL SV
E R WHKH D F KIHQU® W X G HQRVIVY LI DAWE L J L WRWIGWHKR QI L G HOHFWLOLH Q
DQG UHVSHFW

RRAGyME ty3 EydAE %



SUHSDULQJ 7THDFKHUV IRU 'LJLWDO (GXFDWLRQ

% H | R WHH D F KFHDUQYX L GVHW X G HHQ WHVE W LLYGD®VY L IDWK@ L J L WR QOVBK H \

PXVWLUVSWHSDWHKHPVHONHMW UHSDUDMWLRRDPRVYHNKDD EDVLF
XQGHUVWIRQWHFXKQRQAQRUMTXLDIBWHIDPLOL DALMWRQ O LRHDWIRUP
W U H QWBIW NDVQ BV K AD\VL QZKLF&LIJLWR®LUR Q PAHKOWHW X GIEEWD Y LR L
HPRWLRQWBHDUGURFHVAHDFKAKR UHHO O SUHBSDIUBIIH G L L@E W
FRQILGH\OKFHODVVURGBE OMV® X G HDRMYJ D R H QEDQ & KR X J K WLIZ O C
GLVFXVVLRQV DERXW RQOLQH VDIHW\ DQG UHVSRQVLELOLW\

SUHSDUMEMURQRVWIXZDUWQRKHELIL®DQG V EDSRQ VW DHNWROYDQ &

ZKDWVUHOHYWR®PD\ EHRXWGDWRBR U UFRS X ODSISWRFLPBOGLD

SODWIRDRVRQOLOMHPHVYUHTXHQAMKOQJHI DWX DIVSULYDFROLFLH)
LQWURGQEHEFED OO HRMRX QIVH UWDFKRYVWWDRQ IR U MHER XWK HV H
FKDQJIGRMHUHWRRQLWRXGHE PWL YELYW R Q G H U VW RRRE WR WK H L U
GLILW[BO ULHQBSH\RUSQDW I RUPWW KDHDEGUE $ RIWRY G XFDWDRGD C
FKLUBIHRUJIDQL]DWQRBRQUWLFLSGWROQHVVGRIYBORSRSIRWW X QL)
DOORZV HGXFDWRUV WR PDLQWDLQ D FXUUHQW DQG SUDFWL

(TXDOLP\SR UWDBERHY HORGLIDLNY DWH U URD &HQ VHH D F K BIW\E R
XQGHUVQRERQGEKR S 0D W | RRREX VO WRKWHR F LDDI0S VK K R O R J& F@ODP L F V
WK L\ | O X HRYE ® LLAHN H U D FBMDREHNQWBQ IO XH EFBBHIUHVV X RIFLD O
YDOLGDWRRIMO JRU L WKPQW HORDIW LRULWQPHNM HP RYW DFF X UDF\
5HFRJQLWIOHEH D P LKFHVO W D F KDHUNL F ISSROWHHQW VXS VR Y UGB HY D Q
JXLGDQFGGR V WHWLL W MACLA NANLIQ QWW X G H % WAQ GJH/ W D Q BR QMKK H
WHFKQR OB QISFFORI®LP H QQARRG L J L WHIDF H\G X FDWR @S SURBRPIO L Q H
VDIHW\ HGXFDWLRQ LQ D QXDQFHG DQG UHDOLVWLF ZD\

3URIHVVICRMHDO R SPWFWLWERPSRQRWNVUHSDUDWURYKRBYOLQH
FRXUVHY®/UDLSURIUMRRPMRISSRUW XY BMHHEKQGH U VW RQGELIQW D
VDIHWSULYDF\EHUEXOODRGHPHUJLQYHFKQR O RRGI®D E R UDMWIKR C
FROOHDUYHOMR YDOXDEDRAKHDW KD WQVLIBRBRXQM D SSGLVFEXVV
VW U DWW KIZRWUINGS L | | HUAD@W YV U RIRPG H Y H OIRSLAMA W L DKLV | R U F
GLILWDOHWDFERVWDGBQ®XEMHEQM JLQOWHK[SHUWNW BVVFKRRO
SV\FKRORJEVAMVY V H F >SWIRWA V V L RDQD3S K L 03U RW H FRAL REHIKN W K H L
HQKDQFHV DQ HGXFDWRU”V DELOLW\ WR UHVSRQG WR FRPSO

RRAGY VMR ty3 «E&yHE Y



3UHSDUDDMDLMERQY R OYHN H FRVQRREH 'R/Z QR Q O LKOOHE L WD F K HDUNY R O H
PRGHORWWXGHRGE K HLHKID Y LIR®G L JL WHIDF KUY GLUHPWED RWKR Z
VWXGHQWWFHIWHFKQROBIHYDOXDWHQYRXY®RI VRFLP® GLD
FRPPXQLFDSWIRFOW LIFGIGR Q O LIQW L T X HMGMXIF D WERDWE H P R Q V WUHDGM H
DZDUHQB@®RGHOHVSRQ\GELEQW BRD Y 7AW VY H 10 H F W[IMWRHQWE RV K H
FODVVURRROORZW H D F KGHMLO BW L Y [PV IQHDVIEH Y L BEW LADHV V IDQA\G
FRPP X QL F®IW HWDLOMKW X G HDADRIVQ Y HR S O LFLWW R B R XWKBISSUR S UL D
DQG HWKLFDO XVH RI WHFKQRORJ\

$ZHOO SUHWDIDH&WMW VR QILGHBWVFEFXVVHQYLWRBHFYOLQHV NV
VXFIOVVH[XIFRQWHWORLWRWKRQDVVPFHIMWURYRGIHFRPIRUW
HPEDUUDV VPRRYWKNV X G HDAMEG X F D WRIDWFE K R YV WT X MBK H P V HDIYW K
NQRZOHGDKJXDIHE W U DWW RLGIGU WKH VWV XRIYH QOMV SHFWD RGO\
ZLWKRWUE JPHIKM VKR XBIBUHD GAR D Y LJ B WBHO O H @ XIHVIW LRWDRY L G +
S U D F WILELDE® @FHE U H DDAOHQ Y L U R QLRE QWKW X G H B MYOD 1YAK D U IMKH L U
H[SHULHQ@BHSD U DB\ VRKOHBEWK HFRIQ Y H UV DW ER Q VW U XUDDMLRYHID Q
IULJKWHQLQJ LQIRUPDWLYH UDWKHU WKDQ RYHUZKHOPLQJ

$QRWKHMNHQWNMBSE RWSUHSDUDWHR QW L RIDHIG L Q HHIVF K HRUXW W
UHFRJQWKHSV\FKRORDF®AFLDOSDRVGLILWDROROVWXGHQWOE
XQGHUVWDINR HV S ZQ®HP SDWKQ & XSSRTUMRD\LQYROHWUFRIQL]LC
VLJ@WW U D\ L HRWE L W KGJ@H O DWRIG O LLQKV H U D F/OLERIR/Z LAXKIH Q
DQBRZWR QYRGRN QVHR LU HQWKSS R(PRWLRODIDSD UH GQIBRYZ V
HGXFDWHREDODQRHGD QEMAKHQVLWHQVWUWRINW XGHEBWODOLGDW
UDWKHU WKDQ EODPHG ZKHQ GLVFXVVLQJ WKHLU GLJLWDO H

(TXLSSWHDFKWRIGXFMERRW O WQANDNY LR Y R CFWHOW L YDRALIQEIRH W
|OH[L E D@L H ORME U Q L QLIWHDGOX F D W WRRMWW D WHES ODW IRWBM QG V
D Q & K U HIDRHWU FHR Q VW DIDOVEDW X G H QWY UHWRAOWIHS LGED FK RY VW
EHZLOOMDPRH[SHULPHQRVGD SOVHVVEBQDQIVQ GVRHQJDJHOFRQWLQXR
SURIHVVIBRDWKIRVWHEXQURN QWM VL O LIYQKEHP V H @NHHDE KPHRGWH O
W K HWH DIIRWYK MW X G HIQQWR X U DR QD V V URRFOPWVIX@® K L F&H D U @LOQG)
DGDSWDWLRQ DUH YDOXHG

RRAGY ™M 1y «EYOAE s



SOWLPDWHIDS D WLHDIF KIRWM. JL WG RFDWMURERXW SRZHUP R K H U\
ZKFDUNQRZOHGJWREOHGBHQ®H | OHFDIVSS URRBIO VOHHMG X FDW L F
DWRSSRUWNDWMHKUIDG KD O O HIEKHE D QX L GHW X G H@BHW H O RSNLIQJ O \
W KDV I RWQOSURW H FEAXIVIY 6 VHRQ D EO'L @ N L O/OXF IV FUL W MFDLAD N L Q|
UHVSRQWRRPKQLFDWHRQ D ZD U HIMEAW K L RIXA J P H QWG R L QUR

HGXFDWRID\WVERUPWEOFDWILRDFKHFN@LADVW QLQQWRHDQLQJIIX
MRXUQH\ WKDW HTXLSV VWXGHQWYVY IRU OLIHORQJ UHVSRQVL

*KH QW H D F KSHUHS BIUIHH F W L WH EAD QR V WWAWX KXW L R DIQMMQ JDJHPH@ W
W K MW X G HEMMX/G HEDWRAR U & L N RVMIRCH HINX L G D QUKD BIHS H U L H Q HBVE W
UHVSR QR DBWEH K W\H Q WHK B BV D F KHOUGH U VW IDE).G L FDLOD G G
DSSURDWKKR XJKWTKO®UH S D U VW IMRQHW D DRIW KW X E VH T XZHRQ\N |

W H D F MLV X G HDEW RW O IGPHY J HSUUWR P R VBILQ 1 MDADL | H QDWK&ISO S WAKH P
QDYLJDWH WKH FRPSOH[LWLHV Rl WKHLU GLJLWDO OLYHV ZL

&RPPXQLFDWLQJ $ERXW 2Q0LQH 'DQJHUV

(IIHFWLFRPPF X QL F IDVERRE O IGXDH) J HLADWF H Q WWHD\OS R Q V LAE WAHLDW K H U
DQEGXFDWRKHM\L@KLFKKHWIR S DRNSUHVH@EW &6 D WA O X HKERRZH
VWXGHMWEFHULYWNDNIBHFLVLRQGHY HGR $L WIDWDL O LERFMX QLFDW L
LOVKEWR QW HYOWR WVE R X.\@ VW L OHDIRQR VL @X W K RWRVQI R UFRPSOLDQF
U D W KLHMAD E R X RV W H M REGH U V W DRUG MUWRD. @ NRQ® VH QWRHSHUVR QD
UHVSRQV LB YOG MERWPNR UG L N MWAR\Q W H U OHVIM BB R RWY O IVOHHIW H Q
WKBSSURDWKPSDWKHMWDFOLBYER JDJILQD W KWHKDSX Q L WRLLRFY HU O\
DODUPLQJ

$ VXFFHVFRPP X QL FDWWMREDIE H J L @ VWKU H D WDLRXQID V V URRRYPLUR Q P H
WK B\ FR X U R SHI®L D O R 8 WK G H\OKURXIGIGWO K PWK HHSHULHPRHVWLRQ
DOGRQFHDQMDOXBG® KOIWKH\DGLVFPLVWDREKYFHUWDEZQWEKRXV
IHDRIMXGJPHQHWD FK FDYH VWD EWKHO YL UR QPHIHWP R Q VW IDIRWLLY H
OLVWHRERQRZO HGWIXGHRMUN SHF W QBHW SR QW K& X J K WWROKH L U
FRQWULE X WHQWW X G HVGH/QWAHK WK HYLRIL FEIV K H D UMK HRH FR PRRR U H
ZLOOMFSDUWLFLEGMWH XV VRRROXHQVLWYYKHXFROVF\EHUEXOO\L
VH[WLQJ RU RQOLQH KDUDVVPHQW

RRREY™E y+ «EydAE YW



&ODULVHVVHQWQRRPPXQLFDWHRBKHWXW WV H DQJXD\VKDILWD JH
DSSURSUSDMALIYGGUHHIRPVHFK Q MADUJW RCPW\ FRQIXRHDOLHQDW
VW X G HCRX\D JBIKD U GHQWIURFR Q F UMM R S CCH/G H O D WYDAEROUE KILVO H
RO GHWX G HFQWQ JD ZHWPKR UFR P S OGHL V F X V \DLERRGMY K LAWL Y IDFQ & K H
VREFLHWBOLFDRIGR QMVEHDIOD Y L[FSWD D L QM KD W L REDHDKOLID GORIW D | H W\
IJXLGHOKEBSW X G HQWOH UV ER\FH UWBH®D Y LIRWK LV FR X UD QGG
HPSRZHUV WKHP WR PDNH LQIRUPHG GHFLVLRQV UDWKHU WK

(PSDWEODDVFUXFURQEFRPPXQLFDERRW O IGPH JH UYL WIOLAYRIM H Q
LQWHUXHBPRWLRRNREVMHDWBWPEDUUDV VPO®RFLDWHVVXHBFKH U\
ZKRDFNQRZOWRHNMARWLFSQPE QVDR@®WHVSFEQBARP SDVVWIRRHO S
VWXGHQBWLJBSWH L F K DSML HQ FZH W K RDQMW H U Q DV DR IGRIUJ X L O%A
QRUPDOMEKEKD O O HRIR\ LOQHHQ S UH V H QR IVQVUDINWR\E S R U W X IGRLUW L
OHDUQH®XFDWRBR X WDAEMH QWR H 1O AB WV L R QIDIOHFLKIR L FDHO R/ D N H
UHVSRQVLELOLW\ IRU WKHLU DFWLRQV LQ D FRQVWUXFWLYH

(TXDOUPSRUWNMRWWH B UQ W WKIL@ NANLID QVK HR QWR IR Q O LMDH H W\
7HDFK D@ XL GHN X G HQRO\D O\ VH. W X D WALRRQM. SRIW H QFARLADVCH T X H Q F |
DQG YDOXDWRUPDBHIRMAEWLDKLVQF O XTHYNVW L RMKFUWHGLERD LW
RQ O LFRM) W HUGW R J Q LHD QBIX O D VRN BIU P IR K DY DROUE Q G H U V W DMKGIL
ORQJ WHRIPD RW KD U IS®U VRIQDI® U P D WKLHRAY W X G HIOHDW@® SSURDF
GLIJLWEOOOHQUKRXJKWIWRBEHYHORBVRQOVDIHWWN L OEXMD OV R
LQGHSHQGHQFH DQG FRQILGHQFH LQ QDYLJDWLQJ FRPSOH][ F

&RPPXQLFDWKIRRX@GHP S K D VHLPHS R Z H U PUHEWMHKUDUGH V W U LAWK IQQ W
DURR UG LNMWERNQJIDZHWK.JLWDBDFSRV LW EZXH@AK K\Q G H U VW IOINWE H \

KDYARRQWRRIDNKHEMWKD YDRGEKRLFEDNWKWHKDQDPL@KHQWH WDYHW
LQKHUH®MNOI\H U RMND FKRDWS UH VH.@AWD VS D AN ORD RS SR UW X QKB MH
UHTXLWHWYSRQVEEPIHVLRQ POKLGBHUVSHFWQFRXUDJWYXGHQYW V
H[SHULPHQW OHDUQ DQG LQWHUDFW RQOLQH ZKLOH PDLQW

3UDFW LLIODADH U DIFS\SLUYRHD FHIKQHAD QAFRP P X Q L F DHW ILHRFQV L Y H I WWR/BDIVQ

L Q FR U S RIHDW® HORE HHD D ULLRAF X VVRIRRQWU HYWQ VGG HIOHFWHRG LV H
W K BOWO/SNV X G HQW/W U FIRQLEJHHS WR U\ W HRDOAHYIX G DI [DP S GGHMD Z Q
IURP PHGLD RU VWXGHQW H[SHULHQFHV PDNH DEVWUDFW GD

RBRGy™E $y+ «E&ydAE Y



7KURXJKLGHESORUDWNR G HED/AQVG HQ WILMB FWRARQVLSHKYHQWL
VWUDWHJILHY DQG GLVFXVV WKH RXWFRPHV Rl YDULRXV FKR

YLQDOPRPPXQLFDMLREAND OLABIQJIHKRXEBFROWLQRREGDSWLY I
7HFKQROBIRROYBEL ®QBW X G HROW/IEGH D Y LRWH/I BB HD Q G L VWR/L | W
RYHVWLPHHD FKM KR XEHS USDUMW®R H Y LWR WUF\V X O XS OD WRIQ WEHRQWH G
RQPHUJMUUIHQ@EMIHYV S RVRBKHQ L TEHY DP LRAMD FKO DV V URRG®W L Q X R |
GLDORWXH QI R WHKHAVH V V RIXVO RIRWWN L P HIOQ W H U Y H R Q&R X UMK/D W
VWXGHQWY UHPDLQ DZDUH DQG UHIOHFWLYH LQ WKH HYHU F

,QHVVHQFRIPP X QL FDDELRQRVW O LAYHY JHUDAP X FKD ERVG HY HORW UG Y W
DZDUHQBQE ULWWHKIL@ NLVQW W ERXWQYH\LQIRUPDWHRPK KR
DSSURMKKHFRQYHUVIAMWIWKOBUHWSDWRQ® IRFXRQHPSRZHUPHQ
FUHDDAHQ Y L UR QLRAKLAKW X G FOWW DIW@ P [SH U L HRLIPVH XKD OO HQ J |
RSHQOQGXOWLWHKWMNL @ONFHVWIRDYLIDWKEBLJIOERUN®IHDQG
UHVSRQVLKELOR XWKK R X JKRRRO X QLFDWGRBD WRIDQ V IRWEL\OH HW\
HGXFDWUR® VHWIUXOHYWRRQJRLIURFHMYUHIOHFWUWURRDWKQ G
UHVSRQVLEOH GHFLVLRQ PDNLQJ

SUHVHQWLQJ 'DQJHUV :LWKRXW )HDU

2 Q HR IW KHJ H D WFHOD\® O HLQER B0 IVPHHMG X F D WSRO V H QB/RMOH QUAL VI

DZD\WKDRW QIR UP DDQLG HD O IZLWIKFSX\R Y R NH QRIWD Q [ L HEWY X G HIDWARV
KLIKONUFHSWQBAHVVDWHK BHWSKD VIR/@@\D Q JRW HV W U IEFWSLURKD W H
SDQLFYRLGDREBH VLYV WD KHDXQ GH U VW DIHDIFKHPXY W KHUH IR L
VWULNFDUHIKDODQFRQYH\IWQKNHULR X VRIFRQYO LQHV K L OBIO VR
HPSKDVL]LQJ VWXGHQWV” FDSDFLW\ WR QDYLJDWH WKHP UH\

SUHVHQ®MRQIHUWKRNBEHILQVWK DPLYKELVFXVVERR V L VWLOYG
HPSRZHUZI\, QVW HDIER F XV IMRIO HRAY K D WW X G FMIRAK\ODBY R RGZ K D W
PLIKWDSSHQWKHRPDNHPLVWDNHYXFDWFUWAPSKDVIVWUDWHRUHV
SURWHFSWUHRYHQWQB/KRXJKGHRKDOVLRQ PRNLJKOLINWOEAWRLAGV
DFW LR QDE®SM DF KHUIWWK IR F XIW R ¥ X 0 Q H U D\E BQ H\VY F\W X G HIDWWHY
PRUG LN M®RHHER Q | L GIH@EWD S D ZE&H @/ K K\Q G HU VWIRRW O IF&KI®D OO HQ J |
FDQ EH PDQDJHG DQG WKDW WKH\ SRVVHVV WKH WRROV WR |
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$FULWERPORQRIWDS S URDWKR Q7THH D F K M K R X\OSSH N WFKD UBIH V S H F W
DOQRQGHUVWIDYRLGHYG B WDID X W KR U LAMDQLDORKHP WAL QWLPLGD
VW XGHQRQY H U V DIMELRRQM Q V L WIRSHMXF B VF\EHUE X O QURRPLRU

H[SRVXWRID U P IKRQ WA RWR/HK D Q G GHH® L F DIVFHNGDR Z O HW KBIQ W H Q W L
VHULR X VZEH A¥H D V V XWW @ G HVORADX S S FOUQVE X L G D @FJHD Y D L O DVEKQ M

DS SUR HRKF R X U CRISIVQ Q HAVD/N L QLMP R U KD L N HVOK DWWV X G H DIMDWDK D U H
H[SHULHQFHV RU VHHN KHOS ZKHQ WKH\ HQFRXQWHU GLIILFX

&RQWH[W X BOLY LUK R X HO D WHB® 1S OUHD/W KAHUIDCE V W ZIDAMD L QV V
DOVRIHFWEWHKGHQNMWS FPRA BR VLW IZYKHIGW K FAD Y HIKR ZD VLW X D W L
PLIKMWQIRO@HDQOH) &RZSUDFWWDOWHDISHWY KQWRRWQV WD FH
GLVEXVDERQSVULYDMHWWLMHNXSBVVZRIRGVHVSHFMRRPXQLFDWL
RQOLEHFRPRWD QL Q ZIKIO VWX G HQGHUVWRINKHEHKD Y LSRURW H F!
W K HIPQY L W X D WY IKRIIL\ KIME W X HQE R X QAHIDE K F D @ X L G/ X G HAQKW\R X J K
VFHQDUSBRPSWLDIDHFRQRRLFARQVHTXHOBRMOWHUQIMKL¥EK V
SURPRWHY FULWLFDO WKLQNLQJ ZLWKRXW LQGXFLQJ IHDU

JMWLVHTXD QPSR U WDRX WL BV L O IHOSFWREOHP VREYO®DU EDVH
PHVVDJPQYOHD/W X G HORWR X& L Gl J L W B 8ID0OMW RHHGKP L WVOLHDIU Q L Q
DQGQJIDJIJHPHQMR QW UDWWY H QGVILQIHFWRQ VW U X FAMHLYFHRIMAK G H/QRV V
DQWLF IFKDWIOHQ YN HWW DY EHVSMGGURSULUBWWRENBIWFRXUDJ|
UHIOHFIVQRQ\DIOWS O D Q QHIABN X G H@WAH U CSQJIR B F WL @ 8 VHRAH \

O HDW R BIW F R X Q WGHLU LIQFIX R @@ HAG-RBW L JRII DL O YBEXMVR SSRUWWE®L W
SUDFWLFH GLVFHUQPHQW UHVSRQVLELOLW\ DQG HWKLFDO

7HDFKIRMVIVO VR QVLGHYHOR S PE QIWDUHDKHG U H V H QRAQLEDLIQ WV N V
<R X Q JHKL O GWHTX EOH FR Q F U HXALKS D @EMKL V X D U U DM[IDWYHS O H V
WKBPWN B E VW GDRN KOG HUVWD §GRE B WV FHHQMYU R LV F X V W KRIW
FKDOOHQKHWRNVKLGNLW L FPROMUL EMKLEBSOLFDWLRRMLJIKKH
FRQVHTXHQWK WL L &BOL V LIRXDVS WW &BIH V V DWHR KBIXGLHB M X UH \
WK VWY X G HIHVEY LQHR UP DWKAFQ FRPSUHKHE G DWRBIQ ® SSQQVKHLU
RZQ OLYHV

, QDG GLWLRRJI QL WIOGH U VW DHPRVYLUR/XBS RMWWAY VHQWRDYHUVDWL
DERXRA) O L@BIQ J HRD/HY RNIHQ [LHWPED U UD V VR BIXWOSD UW L FXOD U
VWXGHQWY KDYH KDG SULRU QHJDWLYH H[SHULHQFHV
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/THDFKADQRUPDWKHNPRWLR®MWSKDVLWKQEWHU\RPQ@NHLVWDNH\
WKDWDUQWRURFHWYH KBEWAD OZDDYDLORPEPRIXUDVH@J UHIOHF)
DORSHGQGLVFEFXVVHRQ IR WKHNG HY KDWY X G HDWHVD SDERIPDQDJLQJ
FKDOOHQJHY UDWKHU WKDQ EHLQJ KHOSOHVY LQ WKH IDFH F

)L QD CSAH V H QGADLE@QUHZW WX \WWH DILAD QR Q J R LSQUIR F HYR/BW L Q JODHHV VR\Q
W H F K Q RFOYRRI® WHRY RV KWL VING & KHD \\L. @ K L PKW X G HL QWA I D\RGAL J LW D -
SODWIRURDFKHXWW HYWWIR S LIFWJ X O DSIOR Y DCSHS D WIKKG G D QB E G
PDLOQWDORSHBKDQQROLVFXVVIRIQFRQWL QXQGWVRZW X G HQREX L O G
FRQILGHQFH GHYHORS SUDFWLFDO VNLOOV DQG LQWHUQDO

L QHVVHQFWH V H QR\LMLEDH) J ZULW K RXBMAMD ER EWOD Q PHENQRZOHG JL
WKKHDOLRILHWANK L OHHP SKD VLRI XW LRDM OL DQEHP SRZHUPHQ\
7HDFKHUWRPDVWWWLED OD FRHHDWGH Q Y L UR Q PEZAKW F K W X G HIDWHV

LQIRUPHGHD@SUHSDUH@RED UD OHH®D [LHMWKHMOFRX UVKHR X JKW 1 3
GHFLVLRQ PPWIL\QUFDOHFVQB® KLFRQG XHTXL S SU\Y X G HZQ WW K H

VNLOV@®RDYLIDKGELILEZDGYD I HDOQGHVSRQYKE®®WLQWD IEXUQR VLW
FUHDWLYLW\ DQG FRQILGHQFH

SUDFWLFDO $FWLYLWLHV IRU 7THDFKHUV

7UDQVODNWRQO HEBERRW@ B D QJHQWER D F W.MFWYV HQVRIBDHD QL Q J 1 X
GLILWOOFDWKRQKQGH QWVGWRLVNYERPP XQLF DMK I HFW LYW \

IRXQGDW VRIXEEGDQWRR UG L N WARQ W H U @IHVIMRIONWZK HHQ IJD D WL Y H C
Z L WW KPIDW H U3DIDF WD FB/Q Y DWW DHRE D F KWB M H DRADH) GV HRQHULH QF |
WKRWOXVWRPSOFR QFHSWRP RAMH WIWKDQNRQG PSR ZNW X G HQRVV
PDNHJHVSRQ\GHFROLN LRIMDO GLUIHWRQW HPWM VBIFW LY MAULCHON | R U
DEVWUIZDREWLOQJWD Q JICHHDHJ GI[®HIULHEBNY QD O IVHHWH O H \DIXBW

PHPRUDEOH

,QFRUSRUBWRRAWHFDOFLEHYLQUWKGHQWLUKHDRO ZRWEFE G D WLIRIVW
VW XGH@WHQ FR X RWIOWRHH [DP S®H D O\ JWEHUH G L ERIDQWEZVWR U\
HYDOXDWEKEIULYDFNWWIRJIVVRFLPAGLDFFRX@®WGLVFXVWLIQH
FRQVHTXHRIVKDUISG.U VRIQD R U P DOVAIBOD R X G HDRVS/S ®AK HR U HW L
NQRZOHGKIHQ W X G HQBVRILHN K HYIHW X D\ E R/Q VW IOME\H J WVOR Q GHU VW D

WKH QXDQFHG QDWXUH RI RQOLQH LOWHUDFWLRQV DQG WKH
I
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7HDFKIHDQXLAH | OHF /YR DOW X G HDMRQ V L GKHJE H F L V MRICHRL J K W
PDNH DQG ZKDW RXWFRPHV FRXOG UHVXOW IRVWHULQJ ERW

BLPXODWLR®ROH SOB[HELVIHWED UW L F HO IHFOWLKH O S VQWX G H Q W
H[SHULRMQ®NQDP LRFARQ O IF&ID O O HIQD WD IBQ ER Q WWRIQY L UR Q PRAD W
LQVWD\OW MG HFQWYS O KWRHF \ E H U E X O®H IY G DIRGHMWHWP R W L RIQIDIGEN V

GLVFXVFDQEW X GR D D F WLFQ D T IKRHIWHH H U F LHHOVSV X G HHPS B W K L ] |
ZLWKLFWLBWMFRJIQIDH QLQUIJQDQGSUDFWEREVWUXBWLSRQ %A V

H[SHULH®EMXD WLRDWL RAWOG DWW R Q W L F IFKID\VD D HIDJE MY HOR ¢
VWUDWHJILHY WR SURWHFW WKHPVHOYHV DQG RWKHUV ZLWK

&R O ODE R WDFW/ILYHVDIOH U VHIRQ KD Q¥E@GHUVWDDQEHQJIDJIHP HQW X S
S UR M HFFRADMM T X VINHX G HVQRVQYY H V W R DOOANGCH H WV X 16V VLD@DUHQH V
FDPSDLJRW UHDMGXF D W LPROQWDHU HIFWR X UWHD P Z RGNV F X VVILR®
SUREOHP VRTXH\EIURMHFRAWQ OV HL QI RNUGRZOHBXM) O VIRXOWLYD)
OHDGHUNREBXQLFDWQBEQHDWLXERVW XGHQIWNAZ QH U VKIWVEK H L U
OHDU Q@L@®G R QW U LVE RWKHH G X F D VRU R/ HEWH UWKBHVVE®F¥RPRR U H
PHDQLQJIXO DQG ORQJ ODVWLQJ

7HDFKHFDWQ QWHJGRWMHEDWH DBEERWKAXUULFX\ORRBHDRMRDWLQXR)
FRQWH[WOHIDRKH[S B ULHQGKVVWRUAR F L\DWX G VNWX G HHFDWIMQ D O\ ] H
KRZPLVLQIRUPDSWLHRIOWE WAR F L HVREDY H T X H QRHD/Q J X B O V WHK/H \
FDQ ULW LSEKBIV X D WIHAK GIVL ®R Q O LIpGIY HUWR VR G L DQ VF L H QFEW
WHFKQRBGRXWUVNWXGHEVOW[SORWKHWKLEPSOLFDWLRQWLILFL
LQWHOODDHDAEID LY XPEHG G ISQD F WH.[FHIUF LLVHYU L R X E M HHRQAAK U H \
W K IRVQ O IMPH H WG X F D W MRRAW R O DEXARER Q Q H PMWAEGR D ®HHD U QRO D V
HQKDQFLQJ UHOHYDQFH DQG UHWHQWLRQ

S5HIOHFWVBRQRW KKHUW ERIPG R QHRQ ®/UDFWDFIVQ Y LWWHHRR P SO H W L (
H[HUFLRASIYR M HPAWAG /G YEOHE Q F R X U VIRHLGY F YWKVHH[S HULH @R B VY H
LOQVLIIWERQVLIERIIWKHARX OGS S@KDWKHAD Y 8 HIOQ HLGU H B3 JL W D
LQWHUDFWLIRFKVHWDVI D FL O LWDWFK VVWR QM JK O LOKWY REHOHEUDV
UHVSRQGHFQONLRQ PDAGGIE URYVFRQFH SRYRROVD B HWVOHF YRR
RQ®\RQVROLGCORZOHBXIBWOWHLQIRVIFEVDZDUFQHWWKLQ NRQG
HPRWLRQDO LQWHOOLJHQFH

RRRGY M ty3 «EyDE vl



,ODGGLWLR@DVVUR R P CEFDVIHGWH BHFVKRHURQ F R X UDHWS R Q GILE DW D
EHKDY MR R XIS HULH@WDLQEIQ\R QWBGF KR RS/ VL J QP HWMDMWH T X L U F
VW X G HE R VS O RRIGIO LWDHHV R X UFFH\WV L FFDROQOG XUFRW HIO RES D UW L F LD W
YLUWRRPPXQLWIQHDHXLGHRQGLWESBRYLRESS RUW X QR USLUHDW W L F |
DSSOLF DYWWHIRRX HFWDVR E VHHW K HWHSHULH GGAHRW LEHGEDBR &KHO S
VW X G HIDAY. J B WIHO O HOREW U X FWLKIHNCS\S UR B BKH\W KHD EHW ZHH Q
WK HR U DGOV W DQ@IHDIZ R USIU® FWHE M X UN R DW VVRERRWQOLQH
VDIHW\ DUH DSSOLHG LQ PHDQLQJIXO ZD\V

,PSRUWDQWDRWRFWOY VWR MBS HVLJQ@HREP SR ZNW X G HDMMMWD Q
FUHDMWBRUWXLGBWW LY IWRDHOKGP SKDVSJMREOHP VRIRMIOME WA VLR C
PDNLOQDQG®HVLOLHBE®IRUWFKRHV VD WK DWW X G HCDWH JH Q B\Q &V K H

DELOMWRYDYLJOBWBILWEDOOHYXRYHVVIX%OOIDPLY[HUFLBHRXQG
HPSRZHUPHH@WFDSDELOWMWDFKHRWWHBQILGHQBM HSHQG PQEH

UHVSRQVLEOH GLJLWDO FLWL]HQVKLS

)L QD CBA\D F WILFF\D DY D WRIRIWM | H F WZLKYHHB R P E L ZHL ®FKR Q W L QXXIRXOYR J X |
DQBXSSRUM FKMKR XPOEL Q WS HIKR P P X Q L F DAVQREDR JHX H V W LORQQG/
SURY LIKH G D @AKH Q H WHAUX G HHDGWR\R X QXAQHFUH U W IRIUQ MV L F X DUND\F W L F I
H[HUFLY KW DL UHIGNKH | O H FOLLWRX VB DRRQ JR LRHQ W R U ¥ K IHDDV H
KROLYEEE R D/ARKQ O IMPH HMWG X F D WSIWRXQG HRWRYQ GDHDZ KDMR Q VW L W X
RQOIGDN JEXWO VR LW KWN L FRWY | L G HIDFEE® X G J P IDOGIWH V WDRID Q D J H
WKHVH FKDOOHQJHV WKRXJKWIXOO\ DQG HWKLFDOO\

,QV X P P D 8\UD FWLF\N DY WW D)W RRUOAVPHHM/G X F D \WMLREE V W WKFHAR U\
LOWRLYHESHULHJRHRXMLPXODWERQ D E R UIDW MYHLVOW H J U D W
DVVLJQP HXQMMH | OHFGLLWAK V WWLHRIDF KHWR/Y IVGAHX G HAL WK K W R R\W R

XQGHUVWR@GFLBEQWHVSBGVR QO LW NYHVIHFWLY SWRIRRFUH W L FL
WKLQNLPRWLBPZDOHQBIYEPSRZHUPHQWX WMLRD WG H QMDD DYLJIDW
WKH GLJLWDO ZRUOG VDIHO\ UHVSRQVLEO\ DQG FRQILGHQW

&ROODERUDWLRQ ZLWK 3DUHQWY DQG &RPPXQLW\

(11HF W IRYGHO L\DIHI H W G X F D WH RV QEBFAR QWK AODVVURRBFKHIRLOH
FHOQWWRBRLGLOQWUXGHBDMNOVORQNV XHRPSUHKHGYIY@#DRW H RQIWK® L U
RZQ
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&ROODERDDWEDRIG FWY N HUNVQ W KA. GIFBPP X QL WV VHQWR DOV H
FRQVLVWNKEIRUMQYHUR QPG & WFKW X G HHOW@D Y LI DA E L J L RO G
VDIHDQGHVSRQVKHOQHUINWZHHERRPQEDPLOVWYWHQIJWKBQQLQ
RXWFRRHM QIRUBPHAH K IRYUY Q SURY L\GW X G HZQ WIXE UR D @HW Z RU N
JXLGDQFH DQG VXSSRUW

% XLOGIQEROODERPDBIW.DRAQRS HY UD QV SPRMHVMVFL RODFKAD @

LQIRUSMDUH@ER XX U U HQWL WG QIER/H U J LRYQ O LIV NDQ GBUDFWLFI
VW UDW HIWPHRWY L WRRIWL G LEXILO G UMBFK Q ROWRIWK RP H%\VKDULQJ
NQRZOHOQMJHVRXURBXFDWRPB\RZ WD UH QWM QDJHLQPHDQLQJIIX
FRQYH UV DAL MRKKHEKIL O GDERXR) O LNIH HWKLSDUWQHWWIDLEV IR U
GLILWB®FDWURE VHULRIN VRO DHVG/ R QVDRF R B Q D W HIR WK D W
UHLQIRUFHVY FRQVLVWHQW PHVVDJHV DFURVV VFKRRO DQG K

"RUNVKPSMQIRUPDWHKQROQUKLIKBNHFWIRRAGWRVWHSDQHQWE
HQJDJHPH@&WVHY HOMOOBRUH@VRM SHUL HOKGILILWDQGVHADR D
FKLOSHW YV SHFWEDRSWOD W | DURS/S SO L FDIWIL R WKID@GEL VF ¥RV PR Q
FKDOOHRUMMW FRQFH S WDRRDWRLE HP R Q VWSILDF KM Y KD OO B V
DGMXVVWSILQYDVHWWLQHFRIQLIAMUQLYLIQRI F\EHUE X O ODIQW®]
XQGHUVWINGE LG DO JRULWKFAWHYVVLERWQ CHG X F CO/MK H @ WW
D O WRV U H Q IMWVUEVEWV Z HMHDD F KCHUBD P L O IFK\H D VDIVE.D UFHRGP P LW PW @ W
VWXGHQW ZHOO EHLQJ

&ROODERDDWRR Q CFYUHAD VRISGR U W XIRIIDUHM) YERPPXQPWPEHUV
WD FWLYSDOUWL F L SRQMLH HWE L W L D SFRLKYRIROIVQ. Q Y R OYPIL O LIQV
FDPSDLJQAD UH QHIWVRM HREWR/P P X Q HW H QWK/ISW R P RWHY/ SR Q GILE D\W D
EHKDYLRMQVWXGHCHM/G X OPR\G HO HQWJK LRRO LSUD F W DRHEVF W L Y H C
HQJDJLQWDIHWQOLWLDWKHRSRUW ROWHK HOHI VVRYVHL QIR KLY
FROODERDSWURBRYWHUWHQWHVKDUHBVSRQVLEKBUWKHQWLUFL
FRPPXQLIARQWU L BWRWKNURWHMDMBRGXFDWIRRXQS$HRSDGEGLILWD
VSDFHV

JWLH T XD OPS R UWIRDK Q WADQ IR LGLID O RUXW MHKUR@ H WLBPM HUDFEWL

5HIXOQHZVOHWINPHDUBRVRQOLIGRM XPAMDGBURYIXSHGDWHM HZULV NV
HPHUJLQJ SODWIRUPY RU UHOHYDQW QHZV VWRULHV
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7KHVAKDQQMOWSDUHQWYRUPBHIGRIITHESSRUWX QRWMKH W RD VN

TXHVW LRKDWHSHULH QRHWHHNKLGD QMHDFK ZMRSULRUEWQML Q XR
FRPPXQLFDWHASDUHQWINY XSSRUDNGGITXLSSWBKDQGBMROYLQ
FKDOOHQJHV UHLQIRUFLQJ D FXOWXUH RI YLILODQFH DQG U

&ROODERVRMIBEHRWHE® 8 UR IHV V LIRMDWAD Q L ] DRMVRONVEWF KRR O
&KLOBURWHFIVILRQFLRVM QW KB DOWRXQVHORDIHQIRUFHP DQW
F\EHUVHFMN[BHURDS UR Y LY®H X DIE@VH. JB Q& H V R X UFTHOMW Q H UALKALIS V
VXFRUJD QL] DMQLIREYDAHD F KKHUSD UH /B WV S PRGHIHFWL WHRGRWP SOH [
VLW XDWLXERYR QO IKPHID VV PHGWRLWRWDREN HDFRAWDSSLQWR
FRPPXQIHWSHUWLEKFD VFRHDIVHH W Z RUWX S S RUKAMQ KD Q FMAX G H Q'
VDIHW\ DQG ZHOO EHLQJ

& X O W OWIHR F LIDAD UH QHODVDWHUR QB ROODERMORUMMN L O ERY H
IURBLYHBBANJUR D@&W X G HROOAHPSIH U L HRBEWKD SHG® RFORUP V
YDOXBQG[SHFWDWHRGK NKRXDESURBRK ODE R 7 DWKHREV L WLR L V
WKHEHITHUH GIRNVX WM RDWLGD QREIQFO XD QWBHH VS HFYQIXSI LRDUH QW
L QG LDORIKRXWEZG LJL WIDVANYW H UALHVAX O W X D D GKHVO B X L &/G XD/WG
HOQVXUHV WKDW HGXFDWLRQDO VWUDWHJILHY DUH UHOHYDQMW

)LQDOPROODERURWWRIJKROLVIWSLSURDFRGLJLWIBXFDWERDGJILQ.
NQRZOHSUBFWREWXSSREKWQWHDFKEDVH@QQWERPPXQPWMPEHUYV
ZRUMWRJHWY WY G HOMAH LIPRHD V L V WHDWAD JBIER XHW K L EBI® D Y LLRLWY N
PDQDJHPHR@WAJHV SR Q\VAEQMADODIHP HQXW\IDL® X OW LSRIHQ RIV
UHIHUHQ¥HG D QFOI® HLQIRUF HAKHGWW UH Q J WWKKHHE RS D F MWER D N H
LQIRURHGLVDR@®DYLIR YO VG FUYIHOKLVROOHFHWMRWAUD QVIRU
RQOLMIHHWEXFDWUR®FODVVUR@PWLDQNDRERPPXQLW\ BLBWLRQ
HPSRZHURQDSHR SO K U L §HKGIL J L FOUD2 GWAR Q | L G HIZFTHU H QDBIY &
HWKLFDO UHVSRQVLELOLW\

L QFRQFOXVWIRRIODERUZDWEKRQH DWW KFRRPPXQLUWD FRUQHUWNRQ
HITHFWEYH WORFDWARRVWHBREPXQLFDBULRYL ¥KQUHIBYRXUFH
LQYROVYWPN H K RREFSHIPAGLLGE IDW L DDVQ. & H M N HQW H UMY B8 UWNNBFKH U
FUHDWH D FRPSUHKHQVLYH VXSSRUW V\VWHP

IN
[
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7TKLWAVWHRE VX WHMYW XGCHQMRQYDYLIDWKGUIJLOYDQG V BODFHEX W
DUHKXLGHWESSRUMWHEP SRZHEBMBOHWZRUFD U LG XNGWRPPLWWW&HL U
VDIHW\ JURZWK DQG UHVSRQVLEOH SDUWLFLSDWLRQ LQ RQ

(WKLFDO DQG (PRWLRQDO $VSHFWYV

7HDF K VQWX G DEWR RW O V@H HM® RWR O ®\H F K QR BIJR F H GIKQG D Y R
LWV X QG DP H Q WMDY WZLVGHWK LFOGHU VW DQEPRW LRQIWG OO LJIH
7KHGLIJLWRO OSUHVHQWWRPSORRUDODQGVFEZEHURKRLFBERXW
FRPPXQLFDRMR@®WMRIW LBDIR Q O LEHK D YERUWBR QVHT X HQEBIWW H Q G
EH\RQEPHGLDYWHAH U D FRDLARKGHRIXN 3K L G/MV X G HLQMAV R J Q M] KIIW K L F D
GLPHQVRRWNHGIUI L WDIOVHIRKH DO WK SSRUWKHABRWLRZGID® EHLC
QHFHVVDU\ WR QDYLJDWH WKHVH VSDFHV WKRXJKWIXOO\ DQ

(WK L FHBEX F D VE HR RRIVWKKH O S V@VIX G HKGMBW U VW R B\ O IDFW LR QR W

VHSDUDWRHUHD O ZRFRM®HTXHOEWEWPDIHUQEHKDY LIRQGML JLW D
HQYLURQFBQWWRWKIHHHOL QS XWD W QRO VHRVIR WH UWX DW X F DV

IDFH WR LODAMH U D F9%AHPPG Y D V L HRSID WIKQ ® H V' S HVEMD F KHHQR X UD J
VWXGHQWRARQVLGHUIKXPDQPSDFRM WKHEKRLFHMVFXVVLBBRXW
F\AEHUEXOORR@LQBUDVVPRUWKH KDULRIJSULY DRARH) WHSIUWR YL G+
RSSRUW XIRIWWI K& HORVYI O REMR UG VSRQV LEKER QYK HSWR Q VH QW
DQG WKH LPSRUWDQFH RI LOQWHJULW\ LQ DOO IRUPV RI FRPP

(PRW LRIZOOUH QNANVXDE0OLWIZKBMWH B D EWR N B W HIQRRIW L RWDR/P

MRDQGE [FLWHPMHRMD D QJHRIWD Q[LHBEW X GHRDNMQ F R X QM WX D W/LKFDQW
SURY R/NVHJ HARF LSIUH VVRUHH O LRILYDGHTXDRUWLF Z&BBRPSDULQ.
WKHPVHORXVDWRG ISHUVR@BBFKISOUDY L WMDROQ KK HO S VGIX GH QW
UHFRJQD{HPDQDIWKHWHWPRWLR@VWHULHMLOLBQS&MHOI UHIXODV
& U H D WILFQQID V V URRGRYPL U R QPHIHUNHW X G H B WMOD [H[S U H V WLKQHIHWB O L Q I
DOQGLVFXVNKQOOHROORENHWBURFHVMSHULHBREAVW U X FUDLWY KD
WKDQ LQWHUQDOL]LQJ GLVWUHVV RU UHDFWLQJ LPSXOVLYHC

(WKL FDQOB PRW L RHOEXF D VDICRMRD YROWH B FKVY W X G HQRYD Y L J PWHID O
GLOHPPMRRXIKWTXKO®LILEROOGHTXHGWBVHRREL JX RMW XDWLR
VX FB\VZ KHW KWHRR U Z DIUKGX P R U FEXVS/R W H Q VRU DHOQDAR M WV D UHH V S RACRG

KDUDVVPHQW RU HQJDJH LQ RQOLQH GHEDWHYV
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7HDFKHAD®D F L O LW O H FGALIVYFEK V VHL @ BR/X U DVIW & GVANDRWH L IKR W H Q W L
RXWFRPHRWQVLWKSEHUVSHFRIRYWKHRDYEGDNIBHFLVURQBEGYDOXHV
VXFEMDLUQWWYSHFW iR QVLELOSWDFW IHM/ QUGB BLVLRQ FLON L (
IJXLGHMBWW VQUIXG HXHW ¥ ® R § LMK/BMW D Q VLEDDWRH/ SR Q & L B DRMDIOD Y L R |
LQ WKHLU GDLO\ OLYHV

YXUWKHURRYW H UHRRW L RV O LHRFRIZ HUW X G Hg R S H L WW K H
SUH VV RUFHR/Q V WID@WHXHI DJHPHEW PPHGLDRGHUPDQHRIEHILWD
LOWHUDFWQR@\H GHAALR WD RIGI D F W DRYEBW X G P@WW HROY HUZKHEP H G
WKH[SHFWDMRIRQSRIXEFNARDLQWDERQUW L RQUISHU VRTHD FKH U\
FD@RGHONUDWHIMHPRWLRIHIXODWQRE X UPHBEOWRX QG DDLWYX
WHFKQR ®RIYDOLGOWXGHANWMHULHQRHQVWXGHQMDWFE DQDJH
HPRWLRIQIWFWLYHOD UEHWWITXLS SMEIHVSROEKDOOHQUWKR XV
HVFDODRRIQQOPBWL QB S XOVFIKRL FRIMA[SHULH @RLANI WINMIFKRORJLF
KDUP

(WKLREXOGD QMHO\VHR/ VH QMY B DO S VN X G HROGH UV W RQGELIQ WDIK W V
DQGHVSRQVLEAWX ®HRRXOGHD WKDSMLYDFRQVHRYWA HVSHRW
RWKHURWHOOISH\RSBOWQRWE VW UD¥XOWEX W QW HJFFDRISRQHR W V
UHVSRQBDEOML FL & QGALLIR@R P P X Q L WIHHDW K HFD\Q. Q W H J O BIW Y RQV
HW K IZEWKU D F WHLFIDRCS O¥M X FBVG LV F X VWIK®IB S O L F D RISROV L D WLR/HP
VKDURGRS\ULJRKROG RQVKHIW K LFDROIV R F LPIHGE LDK LIVS S U R CRAKW H U \
D KROLVAMLGHUVWDRIGLQLWDWL]HQVWREE L Q IPQRU DWH DV R QALONK
DFWLRQDEOH NQRZOHGJH

)L QD ONKIHQWHJURWWRKQFQBPRW L RGXEG DWHRQ I RWRHYRD GRDO V
RIRQOIMIHHWORZOH®RIHLVEORQW QV XIILALUWYWG HODFAKMKPRUD O
IUDPHZRUNGIPRWLROPRORDYLJDWKH P4\ DGGUHVER QKW K LIFYG

HPRW L RGHD F KHIRY VEGWKGWAL WIKI R X Q G D WRIURIDI O H F WHLY IR Q \DLE® H
FRPSDVVLREQDMAHDID JHP I8 YW G HOMDORR/Q WBURWWRWPVHDY 8V
RWKHURRKDUBXW®O WRR FIV\S RV L VFIRYQHV U L BAXRY R RO LFGRHP P X Q L W L H
JXLGHG E\ LOQWHJULW\ HPSDWK\ DQG DZDUHQHVV RI WKH FR

L QFRQFOXHVRQLEDGIPRW L FDQMSG DAUVEQVHSDUDRBHIHFWRALQH
VDIHW\ HGXFDWLRQ
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THDFKEWYR.QFR U S RNKHBHP HQ V L ROAMK HLWD F WKIHFNSW X G HEHAVYH O R S
ERWWKHRUDEORPSDWODWQGIPRWLROBDWLOLAEFHVVIRQD Y L JDWHH
FRPSOH[LWLHYVY RI WKH GLJLWDO ZRUOG

7TKURXIXLGHG IOHFWRBWKHWLFFXVWRWKAXOWLYRWHRGRQVLE
EHKDY IHRGX FD WPBR Z WW X G HDRVI'N MV K R X J K B/HFQV LRI@D WK H L U
HPRWLRQWSDUWL FILGDWIHWSIF AVMQWHIDNQBR QGHQFKLKROLVWI
DSSURBOK X WH\YW X G HDQMIVH SDQRBQ WRYRKOGUEBXWOWRR QJD JH
PHDQLQJIXOO\ HWKLFDOO\ DQG FRPSDVVLRQDWHO\ ZLWK W

&RQWLQXRXV /HDUQLQJ DQG $GDSWDWLRQ

,QWKHYHU FKD QDG RDIGIH LWBBKQRWRHURF RMWH D F KMVPN G H QW
DERRW O IMPHH RO Q QR WADL FH D F K IR M V WP E U DFFRIQ W L QX IR X V LG
DGDSWDMRIRBDHOIHFWLXLIHGHED ZRUQ&HUSIODW | RW P W QBIBY® L VN V
HY R OIS L GION WHD@X F D W MRGE\ Q D P LIFH ODBQ @ K D WAMJ H O H WDRYG\R D \
EHFRPRXWGDWRIBRUUYRBVKINHDVRIG XFD VPRV WX OW LB B WG VRIW
FXULRVOW]LELIDQ®URDFWQYEJHPHEIQMKH G HY HOR S RHRDQWAKW KD W
WKHLU VWXGHQWY UHFHLYH WLPHO\ DFEXUDWH DQG SUDFW

&RQWLQRREBV EHIL @ VWKW D\ LLG@IR UFHER X WP H U JLVOH FK Q R OIRG GH \
RQOLEHK DY LRHZAN R F LADHG LDODW IRDPSOLFD W QREQV L WRGS/S HD U
IUHTXHOQMDORIEULQJIX@LTAHDWX IRB\SRUW X LV RW H Q WL [DAJ G V
7HDFKHBRH[S O RWKHWH F K Q R OIR IIVHAWK D QIS0 WHK HLLRJS O L F D VDIORR V
XQGHUVWB®DB\VW W X G HIOQQVWH ZD P KH P U IEHW VWHXILSSWEURYLG F
PHDQLQJIXDGDQFKLWRQJIJRLEBJSORUDWQBRBEXFDWRRDQWLFLSD
FKDOOHQJHV LGHQWLI\ WUHQGY DQG XSGDWH OHVVRQ FRQ\

3URIHVVLEODIOWORSARNOWH\FRPSRQHIWGDSWDWDR® LFL SIDQVL
ZRUNVKRBELQDUVWE UDLYHYY LHROIVE &/HI\D F KMRINH SWRHNQRZOHGJ
RIGLJLWDI®\WH G LDLW H WD B P H U J RGO MK H DAVND J LDLIWKH VHD UF |
FDVWHWXGDIBOWGXFDWURY B HBNX WHW W UD WHUHMVGHQFH EQE H ¢
HIITHFWQRUHR YHRUWD O D E R IIDWAR@D H DIRAVHWE EXO WRKIVKD UBIED UQ L Q
DOORZWBDFKMRE VF KD QU®V L JIEWVIW D FW IDRHBQ Q R Y DIWELSYUHR D MKRH V
GLILWOXFDWIXEEROODERVINWHRQW® 8 DYWLFXIDFZM\GIH KD QFLQ
WKH RYHUDOO TXDOLW\ RI LQVWUXFWLRQ ZLWKLQ WKH VFKR
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$GDSWDIVAR T X LWHN HFOVQ® YD O XD WHREK WKR XOBIXODVTHVV
W KHITHEW LY R QWHERY V EQW V V LIDRRAPL Y IDVOLERP P X Q L F DAMLLRIQW H J L
2EVHUYW\GgIGHQW JHPN@WLFLWHGQHDFNG QD O\]OBD U RIXWFRPH \
SURYNYGI XDIEXIR UP DIMELRREKX DIR U NDWQ BKDRHH BB M X VW PHIW F W L F
HQDE GIKE\K F D WVRRUWI L Y HR. &S U R DHRKV X UW @R PR Q W H @ WD LLDWVO H Y D Q
XQGHUVWDQQBES®SDHFWIKEWHUBWRFMAMD QVIWRHPYKURPVWDWLI
WUDQWRINQRZOHIGIWRI R Q VLN HR O YS QD F WA IK BPWM H WWK 8 H H RV
VWXGHQWY LQ UHDO WLPH

JOH[LELOQSMHGDJRUVHTXDOP\SRUW BWWG H QAL VADSH U L H @RHV
FKDOOHYDHAL. GHOHSHQGRQ@UHEDFNJURKQWHUBQWWHFKQRORJL
SURILFLAYBFKBKRD GD BMW HIQNV WUXWWKRGH IHUHRFGVRY PRH H
WDUJHWHBQLQNXSSRYRWH[DPSOW XQJHWXGHBMEHQH IR P
VWUXFWXUGBQRMWHUDHFWUFHN @ BR QF UHWR S OHKL @O G\HW X G H Q W
PD\HQJDPHRUHIIHFWLAHEKLV F X VVERIQVDOD® \DIMS UREOHP VRO®
DFWLYLZWLBRDEQURD AKMKNBIXGLHBOKDQOHY U PIOGRVWBYNQVH
RI UHOHYDQFH DQG FRQQHEWLRQ

ORUHRYHRIQWL QOROW QL@YROFEWLFLSDWXMH HQIBYESUHSDULC
VW X G HIRWHP HUJLEXID O OH GUNWL | LEQW® OO LGHE BHDAHHG LIV L UW X D
UHDOR QR WKHUQORYDWUWQD QVIRKRAMNWXGHQWWBRPWEKFDWRU
ZKRH[S ORMKHWK L FIRGLDP®S V\FKRORUPBDOF D RIMRKHWH FKQROR J
DUEHWWRWVL W LR RXLGY/W X G HQUO\G H U VW B @ BIKRRIS SRUW XDQ & KHV
ULVWKH\UHVBQWSDUR GIHXW XG&RHYRWHTXERASWRDVWRIUHY HU\
QHZVRRRWDWRHAUO OL Q WROMHVWH]BWUWLPBEHQBOWHIQBIVAIVLIKW
LOQWR WHDFKLQJ SUDFWLFH

7KHFRPPLWPWEW I HORIPD U @LCOMBA W H Q\GR'R G H O DG D S WELHYKHD Y ILFRRW
VW XGHIHD¥ KBKRGHP R QDMWY UL R RISMQ QWRWZ GHMW GHVLOLLKQF
WKIHDFRIWHFKQRORKDRI® RYDSRZHUH{DP S ORHW K FHAW X G H:&W @
HGXFDWRSVYRBEHKLWHODO O HRVRBS R UW X (RUWNIRAY R ® H D U QW & Bi \
LQV SY WK G HAB\G/R SMKWD PR L Q G VIH@F R X U DFIR QL G HRQUFLWWWKDR. Q N L Q.
DQG DGDSWDELOLW\ LQ QDYLJDWLQJ RQOLQH VSDFHYV
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YLODOPRQWLQRRXOWQLQD G DS W DMQRQWH DRV O LB HWG XFDW LR
UHPDLNHFWINHDILQE FUHGLEO W HPDLQEXUUHQK OH F \BQYGH
IOH[LEWHDFKFDQHVSRWRBI YROYUQVNMWFRUSRUDMWHY DWHDIFKLQ
VWUDW IBDOLGIVL Q WDHQH Y R Q/FHX G H@ MWV WDYOR ¥ LRQ JR LSIWR | HV VLR C
GHYHORSPWAWHUHDOH[SHFW DEXMRELHV SR QV LHEQ DE 0HL®X F D WRU V
SURYULBHGD QKD WQIRUPSAED FWDPB® SRZHULIHPEUD FRRQAWLQ XR
OHDUQW®D F KHHWNX WHK HUR (CHVFDSDEBRQIL G D@V GD SWRNGWR UV
SUH S D VIMXIG FORDVWY L J W WGIL J L MDUDZ GWNKQ RZOHGHN L O LINQQEWKLFD
DZDUHQHVV

&RQFOXVLRQ

'LILWBDOXFDWIMRQHVVHQWRPORQHRQPR QW H P S RUHDIJA K WGHIT X LU L G
WHDFKWMB\DJIDZHWKHFKQR®WRRXJIKWUDHYSGR QVILESGURD F W L7XHHO \
LOQWHBOQHWQ S UH F HGRISBVUMGX QILRAOLHHD/U GALLOHID W DYQLBR\Q Q H F WH\R Q
LWO BRI HVHOWWYK BWQ | | HKW X GHIQRMRW LZODO BN HWQBRUDO
GHYHORSPHQURXJKRKWYXLGHH KDYHH[SORUWMSE LPSRUWDRIFH
XQGHUVWDRGOREGBQIHBWHSDUHGIFDWRRNPXQLFDWILEFWLY H(
SUHVHQWL\QIVWKRKWWQFRUSR WSIMIEQGIFWQ Y LMRMIYDERZDWKQ
SDUHQQ@@WKFRPPXQLDMGUHWMWRIFQEBPRWLDYBE FWQEPEUDFLQ.
FRQWLQXRMWOQRQID GDBWLROQFKRI WKHHDOHPHE®WRQ WU LBXRDH V
FRPSUHKHRSYSYRDEKLPKWXGHQUWRSRZHWRD Y LJWWGEL JLADWO G
VDIHO\ DQG UHVSRQVLEO\

7KHEHQW WK® PRIl WKIZARUNVWKDMWHD FKBIUM RWHHOWUDQVP LRVWH
N Q R Z O HEEIRIGW J L WIDVONAK HD\WURIH QW RIXY GIDY) BRERGHDR/R. QIO XHQF
VW XGHDRDWWL WEHKDY LRQE&H VL O LK DR UR D FKQQK D IHMWG XFDW LR
ZLWKP SDWRODUDWBIRFXR/QGHPSRZHUP HQWF D W RS X G HEHYW O R S
FULWWKLQNHWELWRGJIP HDEME P RW L R QM O O I6IMXQGHIIDEQ RRVQ O\
WRYRKBUEXWOWRRDNISRVLWIRCHV U L EWWRIOROQRG AP X Q L WH.®IVD JH
FRQVWUXRWUMHHFK QRORB SSG\LILWDWHYVNE DG VU RYND G HPIFG
SHUVRQDO FRQWH[WYV

&ROODERUBWDBEPWRUQHUNWRIHFWLLYH WO XOF D WIHDF K HBIDW H Q W\
FDUHJLYBIQGRPPXQLMHPEHWXVWRUNWRJIHWWRRUHDWRIQVLVWH
PHVVDJHV UHLQIRUFH VDIH SUDFWLFHY DQG SURYLGH VXSS

RRREY ™R Ty «EyOE Z7



YLODOPRQWLQRRXOWQLQD G DS W DMQRQWH DRV O LB HWG XFDW LR
UHPDLNHFWINHDILQE FUHGLEO W HPDLQEXUUHQK OH F \BQYGH
IOH[LEWHDFKFDQHVSRWRBI YROYUQVNMWFRUSRUDMWHY DWHDIFKLQ
VWUDW IBDOLGIVL Q WDHQH Y R Q/FHX G H@ MWV WDYOR ¥ LRQ JR LSIWR | HV VLR C
GHYHORSPWAWHUHDOH[SHFW DEXMRELHV SR QV LHEQ DE 0HL®X F D WRU V
SURYULBHGD QKD WQIRUPSAED FWDPB® SRZHULIHPEUD FRRQAWLQ XR
OHDUQW®D F KHHWNX WHK HUR (CHVFDSDEBRQIL G D@V GD SWRNGWR UV
SUH S D VIMXIG FORDVWY L J W WGIL J L MDUDZ GWNKQ RZOHGHN L O LINQQEWKLFD
DZDUHQHVV

&RQFOXVLRQ

'LILWBDOXFDWIMRQHVVHQWRPORQHRQPR QW H P S RUHDIJA K WGHIT X LU L G
WHDFKWMB\DJIDZHWKHFKQR®WRRXJIKWUDHYSGR QVILESGURD F W L7XHHO \
LOQWHBOQHWQ S UH F HGRISBVUMGX QILRAOLHHD/U GALLOHID W DYQLBR\Q Q H F WH\R Q
LWO BRI HVHOWWYK BWQ | | HKW X GHIQRMRW LZODO BN HWQBRUDO
GHYHORSPHQURXJKRKWYXLGHH KDYHH[SORUWMSE LPSRUWDRIFH
XQGHUVWDRGOREGBQIHBWHSDUHGIFDWRRNPXQLFDWILEFWLY H(
SUHVHQWL\QIVWKRKWWQFRUSR WSIMIEQGIFWQ Y LMRMIYDERZDWKQ
SDUHQQ@@WKFRPPXQLDMGUHWMWRIFQEBPRWLDYBE FWQEPEUDFLQ.
FRQWLQXRMWOQRQID GDBWLROQFKRI WKHHDOHPHE®WRQ WU LBXRDH V
FRPSUHKHRSYSYRDEKLPKWXGHQUWRSRZHWRD Y LJWWGEL JLADWO G
VDIHO\ DQG UHVSRQVLEO\

7KHEHQW WK® PRIl WKIZARUNVWKDMWHD FKBIUM RWHHOWUDQVP LRVWH
N Q R Z O HEEIRIGW J L WIDVONAK HD\WURIH QW RIXY GIDY) BRERGHDR/R. QIO XHQF
VW XGHDRDWWL WEHKDY LRQE&H VL O LK DR UR D FKQQK D IHMWG XFDW LR
ZLWKP SDWRODUDWBIRFXR/QGHPSRZHUP HQWF D W RS X G HEHYW O R S
FULWWKLQNHWELWRGJIP HDEME P RW L R QM O O I6IMXQGHIIDEQ RRVQ O\
WRYRKBUEXWOWRRDNISRVLWIRCHV U L EWWRIOROQRG AP X Q L WH.®IVD JH
FRQVWUXRWUMHHFK QRORB SSG\LILWDWHYVNE DG VU RYND G HPIFG
SHUVRQDO FRQWH[WYV

&ROODERUBWDBEPWRUQHUNWRIHFWLLYH WO XOF D WIHDF K HBIDW H Q W\
FDUHJLYBIQGRPPXQLMHPEHWXVWRUNWRJIHWWRRUHDWRIQVLVWH
PHVVDJHV UHLQIRUFH VDIH SUDFWLFHY DQG SURYLGH VXSS
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$ FRRUGL BB R BIRR/ X WHAVDMW X G HIQUMIX L G EGD HW ZRRINQ IRUPH G
DG XOWHV. Q | R OAHMWQVIR € B U RBMKHO D VV URRSPUR Y L S UQF WLFDORRI W

UHDO QLWXDWLKRIRKXVKDUHBYSRQVIDEL®RMRXQLFDRQRQEHHW\
EHFRPHVY D FROOHFWLYH HQGHDYRU UDWKHU WKDQ DQ LVRO!

JRRN LV R Z DAIGK W X WHGID Q G V RIGSLH L WIDMING'B S SR UW XDLLAA® GIW L Q X
WRYROMHUJLWBH FKQR ORIABMW UWL I L6 MHD O LYIHQUBEXDEX JP HQ W H ¢
UHDOIDWQ\A QFUHDVIVASELVWLFRRMLIBP@®G LB O DW | RUIFOSU H V HIHNZ
FKD O OHMJ B W K LTPOHOV W L7RIQW K AKRH P E U DFIH H ORHODIU L@ SWDEL O
DQSURIHVVERQDO ERUD®EMROSRVLWLRR B @ L FLVSOMRKD Q JBIY G

L QW HJ WIXWBQ WG X F D W ISRI@QF @3 FHS D MVQX G VRV L BN L W L FIDFOMD \
UHVSRQ\DLERQY JD MWK L FID@&HN PIH U J IGQ.J L WDBDF BV TXRQHRLQ J
UHIOHFWURQWLYQ®RPPLWP HQRWPH G X FD WRDWH QMQGV K BEURD G H L
FRPPXQLW\ DOLNH

L OFRQFOXWHMRXURHILILWORFDWMRDWLOXQ@BVYQDPLZAHDFKH U\
ZKRXQGHUVWIX@EVNVRPPXQLFBWHFW LRGSR Z HUN X G HW WWR X J K
SUDFWQADOQRQGROODERUBWFALODIPERPPXQLWDMWKHRXQGDWLF
IRW VDIHBRUMWKLAD@®P RUKWHVLOLHQMUDWL®R QL WILOVL]HEYV
FRPSUHKHQ$B5YIR BBRK X WHMYW X G HDQWVAR WH U H®Y R W H FIRHFEQ O L Q H
GDQJHEXWUBOWR XLSSHRED Y L JVWGEGIL J L VDDA R X J K WHXVKQ F D Q G\
FROQILGHQWOWHFKQRORJIROYMAMKHSULQFLSROHWPSDWKYHIOHFWL]
UHVSRQVICEQ®R SR Z H U PHOPDW QP H OH\\G IHIGIX F D\ R G W X G HDQ@W M H
WRZDDGXWXUGZKLF&LIJLWDWH WOFR QO L\OH HWRH [LYMWKXULRV LW
FUHDWLYLW\ DQG SHUVRQDO JURZWK

RRREY ™R Ty «EyOE Z






&+$37(5 T7($&+,1* ' ,* 78/ /,7(5%&<

+2: 72 (;3/$,1 ', %, 7%/ /,7(5$&< 72 678'(176

'LJ L WDLOV H UNWKBIE L OW R DY LI W B O X DWER P P X Q L AHD VWHH W LXYVHLG\J
GLILWBROW'DNERXWGHUVWMNKGERSOLFDRIRROEMKD Y URIFRIQL]LC
FUHGLEORUPDWQRQODFW RRLQWPHHWAD Q QF UHD VARJON ARN® G
LWV UXFWIR®P SRZMW X G QR H F K Q RUDHRUS R Q VILELOADLAV HH DN Q G V
EH\RQ/GHFK Q VKD OLOAV/Q Y R OFYUHIWW WACL@ NS QU Y DRADUH Q B QB WKL FD
HQJDJHPHQW LQ WKH GLJLWDO HQYLURQPHQW

7REHGLJL WDIOMON VBWK IS HEW® B HPRQVWUDNHY NOW KHVIHUNQR ZQ
DV WKH SLOODUV RI GLILWDO OLWHUDF\
YLUVWQVRUPDWMQ&Q VWOIL W H HRQM DAL OKNE L OWWSH ILQEIRUPDQHR®@V
ORF [DVQHB HW UG H YIH&/D\GLR U P D WD @ BR Q W H\EVO L R O WHKIBIE L O R/ \
DVVHWKHHOH Y ROWRIX U DHMSV K HRLRIQ W HDQYAVH OBDW R WR BB QD JBIQ G
RUJDQL]JH GLJLWDO LQIRUPDWLRQ HIIHFWLYHO\

BHFRQGORPPXQLFDWDRROROODE R UDMWIRROWKHDELOIMRLQWHUDF
FRPPXQLFDW&ROODE RMIDRNKHEK. J L WWBIG K Q R ORKIIBEEWL PLQGIRD
FXOWRQZE QH U DWAIRGHUOMMANR F O XHEGIM JILQIRFLMAWKU RS XEOLF
DOGULYBWH. WBOYLEBVYWLFLSGNUQWDWL]HQWWIHOIMWDQDJILQJ
RQH"V GLILWDO SUHVHQFH LGHQWLW\ DQG UHSXWDWLRQ

1H[WG LJLWRQ@W F QMWD W.IOF® X\ KB'E L OWW U H DIVHE G LGN J L WRQW H Q V
HOQKDQBPBAQWHJUDWRUPDWQRMILVWNQRZOHBHHOXQGHUVWDQ(C
FRS\ULDRWLFHQSUQQF L SADHOWR) F O XIGBIR'Z LIQR2ZVB URY E@H D Q G

XQGHUVWDQGDEOH LQVWUXFWLRQV IRU D FRPSXWHU V\VWHP

JROORZWRDWD IHWQFRP SBWKBELOWWWURWGE RWL FFHR/Q W FSGMW VR Q D
GDWIDQGULYDRESLJLWOQWQPHQWDOWRYROWHW J XD USK\@ 1L IS

SV\FKRORZHPOIMOE HLIYBRJQLGLQUWBOG KQR O R RIHA RFLDHOO O EHL G
DQG LQFOXVLRQ DQG XQGHUVWDQGLQJ WKHLU HQYLURQPHQ

RRREY ™R Ty «EyOE Z



JLODOSOAREOHP VREYKXOQWKBELOWREHQWHNBGYEKDOOHQHNVRO Y|
FRQFHSWYWDXBIGUREOHPLLWLD W DR IOM W Q ©L URQWX/W L Oa.[] BIL WD
WRRO®\WRLQQRYBWRFHVUBBSURGXFIWQ/GYWDXS WR GEUWWIGLILWD
DGYDQFHPHQWYV

5($/ 1,)( (;$03/(6 2) 0,6,1)250%7,21

7RKLIKOLWKWLJIQLILFRREHLVOR @ HUDFNV HOMX G HDIMMIHD O OL|

LOVWDQFHV RI PLVLQIRUPDWLRQ

e JDNIQHZBUW L FSOHMVG HORRK XGGHU VW R®DQJHRUIMNBHZVWRULH
W K FWU F X @ D @/HHRGQV/ R F LAIDHOG LROZHE VL WB XV LFKRIQ | X VD R GH D YR U
WKBYUSRWHKID @HG HPLU F X OBDXWHHE X Q N W& UL VV F XWWKIHP S D RW
IDOVH LQIRUPDWLRQ

e (GLWHBDJHV YLGWRWPSRUWWRWMRZ/WXGHKQRAPHGLBD QEH
PDQLSXODRPMGBIM GPROBGXGER G HD O W HURIGH DPLN OHDBR QW H Q V
JRU H[DPSOH VKRZ HGLWHG LPDJHV GHVLJQHG WR FUHDW|

e &OLFNEBIDW OLYWWHDJJHURAMHGE OHD GLKQHKHD G O HQWWR XUD J|
SHRSWROLRKROLQK®XF D WRIURXDE GHV X G HQOVD O\ ]WEW D FW L F
EHKLQY®HKHD GO D@HHOBKHRPQ GHUVWRBGEG HU QIR RIOWR | W HKR
GULYH WUDIILF QRW WR LQIRUP

e HHSIDWHFKQRORUSIDNHVSUHBHIOM L | LF®OMNQ FHPGMHW K QROR
ZKHUH FUHDWHSWHU UHDYILEMRN X G IUR FR U GR BHR SOBI\ L RU
GRL@XLQUKDWKHQHY BUG[SODLQNKIEP SOLFDRIGRISNMONARU ®HO S
VW XGHQUWGHUVWRZEE JLWEHSOUHVHQWD QEHRDEUWHIR KDUPIXO
SXUSRVHYV

(QFRXUDJH VWXGHQWY WR FULWLFDOO\ DVVHVV ZK\ PLVLQIR
FRQVHTXHQFHV

6+2: +2: 35,9$&< 6(77,1%*6 :25. 21 ',))(5(17 3/$7)2506

,W"MVVHQMWMINDWX G H/ORWYG HU V WRDAWE URWWRKWALIUI LWDKDVHQPID\
VWXGHQWY DUH XQDZDUH RI WKH SULYDF\ ULVNV DVVRFLDWt}

RRREY™E y+ «EydAE {u



THDFK WKHP KRZ WR DGMXVW SULYDF\ VHWWLQJVY RQ SRSXOD
e )DFHERBQGQVWDIJUDBXFDWRN¥KRAXRZWRR GMXASWRIANLELOL
PDQDJH ZKR FDQ VHH RU FRPPHQW RQ SRVWYV DQG FRQWU
e 7TLN/7TPNGQDSFKDWNWXGHERKIWM XRZURD GMMNWAWWMWRIMVWU LI
LOQOWHUDFWLRQV WR IROORZHUYVY DQG HQDEOH WZR IDFWRU
e *RRIMH &R X7XERBVWUXWWGC KRAEYWRD QD JHH D UKFIKRW\F O HDWD Q G
DGMXVW DG SUHIHUHQFHY WR PDLQWDLQ FRQWURO RYHU \

e 7L<R¥DSQURYDEHQGVGHPRQVW U EWWLRX G HDW VJD Q&S GDWH
WKHLU RZQ SULYDF\ VHWWLQJV

' 6&866 7+( &216(48(1&(6 2) 6+$5,1* 3(5621%/ ,1)250%$7,21

2YHUVKDULQJ RQOLQH FDQ KDYH ORQJ WHUP HIIHFWV 7HDFK

FRQVHTXHQFHV KHOSV WKHP PDNH LQIRUPHG GHFLVLRQV 'L\

RYHUVKDULQJ RQOLQH OHG WR QHJDWLYH FRQVHTXHQFHV V

e ,GHOQWAKHNBMUVRGDW DALIOEH UW K GIDGGHIWH VRAH VY HDD F D WE.QRMQ V
FDQ EH H[SORLWHG E\ F\EHUFULPLQDOV

e S\EHUEXO®HQVRQDIRUPDWREMFRPHWRRRLEXOOIGHD Y IDQ J
GLILWDOIRRWSULQW WKDW FDQ EH KDUPIXO

e )Y XWXUHSHUFXVVRRIOBMOGLERQWHRD®PSDFXW XRSSRUWXQLMNWH F
FROOBGHLVVRRQRESSOLFDWWHRRBO RTHUG GPLVVIRRQRVERMW HQ
FKHEN RQOLQH SURILOHYV

e (QFRXUBWXGHDRVW ORBXK D WH UV REHD\WW DA IONAK D R O LDQHZ K R
KDV DFFHVV WR WKHP

&/$665220 $&7,9,7,(6 ',6&866,21 723,&6

JHVVRQ SODQ &ULWLFDO WKLQNLQJ RQOLQH
7KH REMHFWLYH LV WR KHOS VWXGHQWY DQDO\]H DQG YHULI
UHVSRQVLEOH GLJLWDO FLWL]HQV

%ULHI LOWURGXFWLRQ WR WKH WRSLF 6KRZ H[DPSOHV RI
RQ WKH ULVH RI PLVLQIRUPDWLRQ 6KRZ VWXGHQWY H[DPSOI
LPDJHV DQG PLVOHDGLQJ KHDGOLQHV WR SURPSW FXULRVL\

RRRGY M ty3 «EyDE {v



$FWLYLW\ 6WXGHQWYV IDFW FKHFN DUWLFOHY 'LYLGH VWX
WKHP ZLWK GLITHUHQW DUWLFOHYV VRFLDO PHGLD SRVWV RI
IDFW FKHFNLQJ ZHEVLWHY DV 6QRSHV )DFW&KHFN RUJ HWF
J)LEQDOO\ HDFK JURXS KDV WR SUHVHQW WKHLU ILQGLQJV DQ

‘'LVFXVVLRQ +RZ FDQ ZH WHOO LI LQIRUPDWLRQ LV FUHGLEO

ODWHULDOV UHTXLUHG )DFW FKHFNLQJ JXLGHY DQG KDQGRX
FUHGLBD@MMGPLYVOHDGL@RUPD WARUINV KHAEMWNYWKI [HUFLVWWHRLGHQWLI
PLVLQIRUPDWLRQ H[HUFLVHV WR LGHQWLI\ PLVLQIRUPDWLRQ

*ALGH VWXGHQWY LQ DQDO\VLQJ FUHGLELOLW\ E\ DVNLQJ NH'
¢ $XWKRUVKLS KR LV WKH DXWKRU DQG ZKDW DUH WKHLU
* 6RXUFH SHSXWDWLRQ ,V WKH VRXUFH UHSXWDEOH DQG W
¢ 6XSSRUWLQJ (YLGHQFH $UH WKHUH FLWDWLRQV RU VXSSR
s %LDV DQG 2EMHFWLYLW\ 'RHV WKH LQIRUPDWLRQ VHHP EL

(QFRXUDNWX G HQRYK/D WK HLWUDWHIWHWLIN\LQURU P DMWAMRMHEDL O\
OLYHV

W\HTXLSSL WX GHQW&LILOYWDWHYVNEMHHPSRZMKPWRDY LJBWH
RQOLQH ZRUOG UHVSRQVLEO\ DQG FULWLFDOO\

RRAGY VMR ty3 «E&yHE Ty



$FWLYLW\ 6WXGHQWYV IDFW FKHFN DUWLFOHY 'LYLGH VWX
WKHP ZLWK GLITHUHQW DUWLFOHYV VRFLDO PHGLD SRVWV RI
IDFW FKHFNLQJ ZHEVLWHY DV 6QRSHV )DFW&KHFN RUJ HWF
J)LEQDOO\ HDFK JURXS KDV WR SUHVHQW WKHLU ILQGLQJV DQ

‘'LVFXVVLRQ +RZ FDQ ZH WHOO LI LQIRUPDWLRQ LV FUHGLEO

ODWHULDOV UHTXLUHG )DFW FKHFNLQJ JXLGHY DQG KDQGRX
FUHGLBD@MMGPLYVOHDGL@RUPD WARUINV KHAEMWNYWKI [HUFLVWWHRLGHQWLI
PLVLQIRUPDWLRQ H[HUFLVHV WR LGHQWLI\ PLVLQIRUPDWLRQ

*ALGH VWXGHQWY LQ DQDO\VLQJ FUHGLELOLW\ E\ DVNLQJ NH'
¢ $XWKRUVKLS KR LV WKH DXWKRU DQG ZKDW DUH WKHLU
* 6RXUFH SHSXWDWLRQ ,V WKH VRXUFH UHSXWDEOH DQG W
¢ 6XSSRUWLQJ (YLGHQFH $UH WKHUH FLWDWLRQV RU VXSSR
s %LDV DQG 2EMHFWLYLW\ 'RHV WKH LQIRUPDWLRQ VHHP EL

(QFR XU DNWHX G HVQRWVK/D WHK HMW U D W HRIWHHW L I'\L QUR U P D MQARKHG& DL O\
OLYHV

W\HTXLSSL WX GHQW&LILOYWDWHYVNEMHHPSRZMKPWRDY LJBWH
RQOLQH ZRUOG UHVSRQVLEO\ DQG FULWLFDOO\

%,%/,2*5$3+<
KWwSsSVY SFH VDQGLHJR HGX GLJLWDO OLWHUDF\
KWWSV MRLQW UHVHDUFK FHQWUH HF HXURSD HX VFLHQWL

WUDLQLQJ GLIJLWDO WUDQVIRUPDWLRQ HGXFDWLRQ GLIJLWDC
GLJFRPS GLJFRPS IUDPHZRUNHQ

RBRGy™E $y+ «E&ydAE {x



&+$37(5 +$1'/,1* &<W5Y8//<,1* ,1 6&+22/6

+$7 ,6 &<%(5%8//<,1*

S\EHUEXOOW@I1WXDWYRKQFBEWHHQDSHU W RKHEXKLQEHPEDUUDVVFH
KXPLOLDRNMDH® VWHKGEUHD WWE&H B HQRAURIVE K H U Z\LIVIHI HRVHGEL DKIH W K H U
WKURXFRFLPHGLWH[MHVVDIJRQBWKBUJLSDOW I IRUPNVLEHFRPHYV
EXOO\LQJ ZKHQ D PLQRU UHSHDWHGO\ WHDVHV DEXVHV RU
JARXUQVW LW AMRKW K IFWE H U E X OIOWIRQIRIQ L WEH VWR Q Y H V W WICHN |
VLWXDWRRDWWHDWWVE\EHUEXODOQ®JJUHVMWIREOKR RFOWR Q O\

SURPRWH D FXOWXUH RI YLROHQFH DQG QHJDWLYHO\ LPSDFV

6RPH FRPPRQ W\SHV LQFOXGH

e +DUDVVPHIDPSH D WHKE WR X ¥ V D MWKDW HQ W H Q/GRIGW L P LR MIHP H
WKH YLFWLP 7KHVH PHVVDJHV FDQ WDNH WKH IRUP RI LQ\

e PSHUVRQDWIBRDW ILVIKBIRPHRGH HWHOBND QRWEHUVRQO LVOR
KXWRWDQLSX @M HAKLNLIKIMD Y RBOYHD WD RWR F LFDHIG LU R | LROWH V
VHQGLQJ PHVVDJHV SUHWHQGLQJ WR EH VRPHRQH HOVH

e JUROMIQ@EDDPLB@RVWKIUWRXRI IHQVERFAPH QRW/O VOB U R Y RRNH
DOQRWKHUKLYDKXDSSHQFRPPHQOQMFWLROWXPRWRFLPWOGLD
SODWIRUPV

e 2XWLGBHYHDOSQUYRWHPEDUUDVVQUGUPDWERRMRPHR®QOLQH
ZLWKRXW WKHLU FRQVHQW WRIW ¥D®HIRYFRUGEHHIKR QDO G

e 6SDPPLGHQGIODIUDPR X QRVA/Q VRO LFHWWIBIRINY HRB R P P H U RLLD O
PDOLFLRXV SXUSRVHV

e *DVOLJKWYFKRORPDRDC X0 BWDRO®RDNNRPHRGR X EWK HRZQ
PHPRU\ SHUFHSWLRQ RU UHDOLW\

5(&2*1,=,1%* 7+( :$51,1* 6,*16 2) &<%(5%8//<,1*

$VIRXWAR UNHRUNG X FDWWR UMAV VHQWRBG® Q \WDIWVOMIWVRIF\EHUEXOO\L
ZKLFK PD\ QRW EH DV YLVLEOH DV WUDGLWLRQDO EXOO\LQJ
e :LWKGUDBOB®RFLDHGLOW X G HEDNWX G G HRIOADSSHRBOD W | RWP V
EH UHOXFWDQW WR VKDUH WKHLU RQOLQH H[SHULHQFHV
e ORRGEKDQJHWWXGHEERBEPDUNNEBLLWRRGIWHHURQOIRZHVLQJ
GHYLFHV LW PLJKW LQGLFDWH D F\EHUEXOO\LQJ SUREOHF
RRRGY M ty3 «EyDE {y



e +HVLWDMWRRWW L FILERDQW BH/F K RIRFOW LY I5\W DKV W Y RHHSIBD UNF O D VYV
GLVEFXVWVRB®BYVYLIQP MKMW T XIGULHELWDPXDJHPHQWKRBHD VLIRI
GWUHVYV

J(*$/ $63(&76 $1' 6&+22/ 32/,&,(6

8QGHUVWD/QIELHIDYSHRWRAEHUE X ODQLEDIY L DO HBEK R&RO L ALLCH V

SODFH LV HVVHQWLDO IRU DGGUHVVLQJ WKH LVVXH HITHFWL>

e 6FKRRAOLFI(AVXURXYFKRRDVFOHDQWL EXCGRODPNKEARY HU
F\EHUE X O OKIHQSR O L FAK-RXRXW OV HIRMWH SRUVQ G 6 G UH WK B J
LVVXH

e /HIDIURWHFVEQREGN VWHEQBIDDIKRINR X QIHRSIOHRXMXULVGLFV
UHODWR® O LKIHJ DV V IDHIBK O O\ IOQD VFRXQWKDMB D ZYURWHF W L
LQGLYLGXDOV IURP F\EHUEXOO\LQJ

6833257,1* 678'(176 ,17(59(17,21 675%$7(*,(6

KHQ GHDOLQJ ZLWK F\EHUEXOO\LQJ SURDFWLYH DQG VXSSF

* (QFRXUBRSH@LVFXVV&RODIWMD I MSDRZHKHUWWXGHABMABRPIRUWDE
VKDULQJ WKHLU RQOLQH H[SHULHQFHVY ZLWKRXW MXGJPHQ

¢ SURYLBWDIMHSRUWWMWHPSOHPHBQHDVDQERQILGHZADAURO
VWXGHQWY WR UHSRUW F\EHUEXOO\LQJ LQFLGHQWYV

e RUNLWKDUHOWY¥ FKRREXQVHGROWDERUDWXROHQWW¥FKRRO
FRXQVHORUV HQVXUHYV D XQLILHG DSSURDFK WR SUHYHQW

/(6621 3/$1 +2: 72 5(6321' 72 21/,1( +$5$660(17

2EMHFWLYH (TXLS VWXGHQWV ZLWK VWUDWHIJLHY WR GHDO

,(QWURGXFWLRQ :KDW LV F\EHUEXOO\LQJ"” %HJLQ E\ GLVFX
DQG SURYLGLQJ HIDPSOHV 6KRZ VWXGHQWY KRZ KDUPIXO R
HVFDODWH

$FWLYLW\ &RQGXFW D UROH SOD\LQJ VHVVLRQ ZKHUH VWX
WR F\EHUEXOO\LQJ LQ GLIITHUHQW VFHQDULRYV VXFK DV UHFL}
EHLQJ HI[FOXGHG IURP JURXS FKDWYV

‘'LVFXVVLRQ $IWHU UROH SOD\LQJ GLVFXVV ZKHUH WR JHV
DZDUH RI KRWOLQHY VFKRRO FRXQVHORUV DQG WUXVWHG I

RRRGY M ty3 «EyDE 1z



ODWHULDOV QHHGHG

¢ &DVH VWXGLHNWUEXOO\LQJ LQFLGHQWYV

¢ 5ROH SOD\LQJ VRHRXOQUDWHM WAEHUEXOO\LQJ VLWXDWLRQV
¢ SHVRXUFH KDQGRXWV RQ KRZ WR UHSRUW F\EHUEXOO\LQJ

+2: 72 5(6321" 72 &<%(5%8//<,1*

‘RQ"W (QJDJH 5HVSRQGLQJ PD\ HVFDODWH WKH VLWXDWLR
DQRG EORFN WKH EXOO\ 5HPHPEHU D EXOO\ ZDQWV WR SURY
VDWLVIDFWLRQ ZKHQ WKH YLFWLP UHVSRQGY ZKLFK PDNHYV

7DNH (YLGHQFH (QFRXUDJH VWXGHQWV WR WDNH VFUHHOQ\
HYLGHQFH 7KLV FDQ EH KHOSIXO ZKHQ UHSRUWLQJ WKH EXC
RIILFLDOV

5HSRUW DQG %ORFN 8VH WKH UHSRUWLQJ WRROV DYDLOD
EORFN WKH EXOO\ IURP IXUWKHU FRQWDFW

7DON WR D 7TUXVWHG $GXOW W V HVVHQWLDO WR WDON W
FRXQVHORU 7KH\ FDQ KHOS PHGLDWH DQG VXSSRUW WKH VW
&DVH 6WXGLHVY DQG 5ROH 30D\LQJ 'LVFXVV GLIIHUHQW W\SH
KDUDVVPHGWUVRQWWERRO D@XWLEMHIHDO ZR UDDRGS OO O XVWU
KRZ WKHVH EHKDYLRUV FDQ DIIHFW YLFWLPV DQG KRZ WKH\

5(6285&(6 )25 <287+ :25.(56 $1' ('8&%$7256

1IDWLRQDO +HOSOLQHYV

e &\SUXV +HOSOLOH RU KHOSOLQH#F\HDUQ SL DF F\

e 3RODQIHOSOLRMWKLOGDAQRXWK +HO S OLRUS DUHQ@Q\G
SURIHVVLRQDOV

e *HUPDQAXPPHUHJHXPPHU+HOSOIRQMIKLOGUHQ +H O S OIRQMH
3DUHQWV

2Q00LQH 5HSRUWLQJ 7RROV
e )DFHERRNVWDJUDPGKUBD%ORRNPXWHBHRS QH SRARD W HIQLW L W
LOWHUDFWLRQV DQG XVH 5HVWULFW WR SURWHFW \RXU

e 7LN7R&RQWBRPPHQW\OWKD S SUR FRIOMWEIVEV HRPPHG@WDUH
ORGH

RRRGY M ty3 «EyDE i



o ; 7ZLWWEROQWIRRFDQHSOBRVWXWRIEOREKDUPIXPFR X @OWG
DFWLYDWH 6DIHW\ ORGH WR WHPSRUDULO\ EORFN KDUPIXC

&ERXQVHORGBGWDFKHUR/OODERUWWHKRRORXQVHOI RN XWHKDRXQJ
SHRSOH UHFMHRWLRQD G KIROGRHBD\ VXSSRUW

&\EHUEXOO\LQJ DQG ,QWHUQHW 6DIHW\ — 7RS  WLSV

7TKLQN %HIRUH <RX 3RVW ‘ 5SHVSHFW RWKHUV

%H 5SHVSRQVLEOH 2QOLQH

.HHS D SHFRUG ‘LQFOXGLQJ WLPHYV DQG GDWHYV

7HOO 6RPHRQH * WDON WR VRPHRQH \RX WUXVW D SDUHQ\
&RQWDFW \RXU 6HUYLFH 3URYLGHU DQG 5(3257 ZKDW”"V KD
*HW LQ WRXFK ZLWK 6XSSRUW 6HUYLFHYV

'‘RQ"W 5HSO\ WR WKH EXOO\LQJ PHVVDJHYV

&KDQJH \RXU &RQWDFW "HWDLOV

.HHS \RXU 8VHUQDPH DQG 3DVVZRUG 6HFUHW

6HW XS 3ULYDF\ 6HWWLQJV

%,%/,2*5$3+<

KWWSV ZzZZ QHD RUJ SURIHVVLRQDO HIFHOOHQFH VWXGHQW

VWXGHQWY GHDO F\EHUEXOOLHVKWWSY ZZZ GRQHJDO\RXW
VDIHW\ F\AEHUEXOO\LQJ

RRAGY ™M 1y «EYOAE 1






& ROFOMRQ

7 K LWF U ILSRAD R IW K$HU R M HEEXWY R PR BD G G U H WMRAIED F KOHQUB/G X FD W R U
+RZHYHWKISURMHBWLWY DWD UJHWR XISV(XURSHIRXWELWEDUWLFXC
HPSKDWRQYRXWKRPDUJILQD UHHKRDIWRD URRVWXO QHUWNKDKPIXO
FROQWBQW QO LKIHWHDWB XEOLVEKHEURVWQ®LFDWKDW RIVRXQJ
SHRSXOWNKHOQWH G@HWK LMWPRUWKDIQWRWKBUHURXBKHRXQJHVW
JHQHUDWHRBRUDBWLFAKH®HFKQRADRUM FFHV VWEQMH F D FSH U W
RIWKHEDLOLYWMRELSKRYBQGH UV RBORS X WHUWE QL Q W H BBV
DGROHVARBRNSHRSEORUQWHU )RWKUWDVRWLEWHH® KDRKQJ
S HR S\OKR XEHS U H S DIRHAGKAR Q VWIKQW JHB LIJLWBPK QREBRUWQW HDOL W
WK HD UM K BIU R XPSR VWX O Q HUW RY@H L IRXQW LV KU H DRV O D ISHD UW L F X C
HPSKDWRIQPHWKRREG H | HQ GRLIDIL QRQMD LKDHADHD & L R O H ©Q WAHH ODDWV K H
KDUPIXFOSDRW QVDUEWH U D RWIRFQRIHIES LDK U H S RARZFKLOGUH Q
\HDWW G [SHULHRBDOAMKHU HEXWL\QK&E29," ORFNGREZRULQJ
SXEOLVEKRMEKHXURSHORPPLVVILREG Q WIRXMMS HMF\EHUEXOO\LQJ
UHFHLXE8G6OHDRDKXWWPKH®VDJIHV, KDXQSOHDRIKXWWPKHYVDJIHV
GLVWULRKXE® L VIKHROPW L QB O D FHIW L VBRIW K H UV, ZD VO H IRNK R U
H[FOXGHBMR QO LIWHR XBFWLYLMWAG YV, UHFHLRBG LWQKUHDWHNIHSRUW
IRXQWBKDW RIFKLO GUHEH HYOL F W RFDAD H DR/GVR IW K HWMS HRVE X O O\L Q J
DQG KDG H[SHULHQFHG HDFK Rl WKHVH QHJDWLYH EHKDYL

LWKRVKL®PLQGEHZDQWR IHF RX8URMWFWYSRV H D F KKHU&/G X FDVERR V
FDURDQ® HDWRXQIHRSQ@KRP D\R|W HHQHIOH O S O H VAYVEIIDBHYN QD FH G
ZLWHKD UL VXS HRVR Q O LlYQ R & HRUK D WIS HH BB U W L DXYOWDML\RKR XEHS D L G
WRRZ VNLBRWEQWHUG DV B FHKNGE RO KRYW L RN R FLIH[BOXVLRC
7KHKD Y®IHD¥ FHWR H O L BVEHFHK Q R OIRQ RZIDGIEIBI UG H OV N WARQ J D J H
LQVRFLDPWLY WKLICAR X S8R YLWKHELWES S UR S ULVDWHV MIGHVH Q G
WKHPVHOYHV DJDLQVW KDUPIXO FROQWHQW (GXEFDWRUV VKR>

<R X QSJHR SHDWHBE O \PR VWX O QH WDEEH U E X OMWLVQIEHNIVX WHK HO\D FONL T H

HISHULHQWHVKEVRMBARIR X @@ VO MR HD FIKX WIR U N tMRF ZIRW N H U V
DQ8GXFDWRRMHG/HIBQOFFHVVEEXHOMBDWHUWBHYHGRBEBEWLFL
GLILWEPKQRONRIOBORQARXQIHRSOHGLUHRWDRFWLY Z WDEW\RD UJHW
RUJQL]DWLRQV SURYLGLQJ HGXFDWLRQDO VHUYLFHV WR \RX(

RRAGY ™M 1y «EYOAE {



KH\QHHGHZVR RWR P SURW KHEXD O RWAY K FMHU Y LARWVH RIEHVSW D FWLF
WDLORBHKPHHBWRXQIHR S OHZ D QWR H OABK HEP\ S UYRL G LNDQIR Z O HRAQY H
EXLOGLHML O WRG 8 MK H DXV D WMRKIRXIDHE R P P L WWRIGF U H DR/ALQ J
FDSDFWBURYLBEKQOIHRSDIMWKKL JK TXDHOAXWDWBRADEFQW RQOL QH
VDIHW\

$VD QH G L W RWUH.IDEHD O ERI O L WXHDWQ NS DU H Q W GQXF D WDLARED O X<HDVID
SRVLWHIYHFDAQ G. Q F U H DR/AHOYL\DBI H\E\ LPPXQL]LRXQBEHRSOBDLQVW
GDQJHURXYV

'H KRSWKRWURURLQMHDWKHD FKIHUB/GXFDWRUMFRPPHRXGURMHF!
SRUWDO W ZLOO H[LVW VHYHUDO \HDUV DIWHU WKH SURMHI

‘H EHO L WYXHWKIHL J KDAJ D L RVOVD LGQ W L Q | R U F/IK\WR XIRIE D V HRGH G X FDW L R
D[LRORJQ ® QRSHQQMNSUREOHP VREOYKRSMWKIRVUZRURLOWHDFK

WHDFKHUY DQG HGXFDWRUYV

'H UHFRPPHRXG URMERWWKHOWW SV VDIHVRFLD QWP HGI DVWRWYIH U D (
\HDUV DIWHU WKH SURMHFW V FRPSOHWLRQ

RRREY MR Ty «EOE | u






