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. QARGXPRQ

7 K LWF U ILSRAD R IW K$HU R M HEEXWYE R P RYG\D G G U H WMRAIBD F KOHQUB/G X FDW R U
+RZHYHWKISURMHBWLWY DWD UJHIWR XISV(XURSHIRXWERLWEDUWLFXC
HPSKDWRQRXWKRPDUJLQD OHHKRDIWRDURRVWXO QHUWNKDKPIXO
FRQWIPQWQO LKW H W XEOLVEKHEURVWQ®/LFDWKHDW RIVRXQJ
SHRSXOWNKHQWH G@HWKLVWR UMW KDIRQWRWKBUHURXBKHRXQJIHVW
JHQHUDWHREBRURBW LPAHKH@HFKQRADRMMFFHVVWE®MH F D FSHD UW
RIWKHEDLOLYWRELGKREBQGH UV ROMRS X WHHUWE QL Q W H BUDDLRY
DGROHVARBRNSHRSERUNWHU )RWKUWDVRBWLEW HHWKDRWXQ J
S H R S\OKR XEOHS U H S DIRHAGKFR Q V WFIKQW JHB LIJLWBPKQRBDRUWY HDO LW
W K HD U M/ K BIU R XFSR V WX O Q H U\ EFHJ L RXQVO LVPIKIU H DAV S O D BHD UW L F X C
HPSKDWRIQPHWKRREE H I HQ GRLIDIL QD LKDHAMCHY & L R O H Q WZAH OBDW K H
KDUPIXFOS DRW Q V DUEW H U D RWIRRFQNHIEG LDK W H S RYRZFKLOGUHQ
\HDWRW GI[SHULHRBOBAMKU HEXWL\QK&29," ORFNGREZRULQJ
SXEOLVEKMEHXURSHORPPLVVILREG QWIRXMMS HMF\EHUEXOO\LQJ
UHFHLXE6OHDRIKXWWRPX®VDJIHV, KDXQSOHDRKXWMWPX®VDJIHV
GLVWULRXNXHE® L VIKEHRSPW L Q8 O D FHIW L MORMW K HU V, Z D VO H IRMK \R U
H[FOXGHRBMRQOLWHRXBFWLYLMWLG YV, UHFHLRB G LWKUHDBWN HSRUW
IRXQWBKDW RIFKLO GUHEH HYL FW RFDAD H DR/GVR IW K HWMS HRVYE X OO\L Q J
DQG KDG[SHULHBBFRWKHYHJIJDWEHKDYLRWW KLPLQEHZDQW
W RS L U HRPWB U R MAFWVS AV H D F KIHQ®I G X F D VE R BR/D UIRR D Q &V H D FXX Q J
SHRS@KRPD\RIWHBHIOHOSI VV GHIHQ@KHIDWVWGL WKD U L RVK'S HRM
RQOIYQR O HRUFBIWIS HHBR U W L DPYVOWH YW RREHES D VMERRZ VNLARWE
LQWHUGDWO B FAGE R K RYW L RNW R FLHI OO X VIKRHX D YBIH DV FH V V
WRHOLMEORK QRO R QIRFZIOHIEQ ® UB H\OWL N FVOR Q J D 1/ R F LIDFON LY L W |
W K PR X B® R Y IWBKHH P L WIKS S UR S DVAVDWHW MIFEHVH QWK HPVH O YBIVQ V WA
KDUPIXO FRQWHQW (GXFDWRUV VKRXOG WDNH WKLV LQWR D
<R X QSJH R SIDUHBI O \PAR VWX O Q H WIDIE \(EHH U E X OMWLVQIEHRNIVX WHK H\D FONL | H
H[SHULHQWH KSWYRMBRIR X G DR NVHR H D FAIKX WZIR U N FMIRVF [IZIRQ N H U V
DQBGXFDWRRM HOG/HIBQOBFFHV VEEOWD\BDW HUWEB HYHGBBWLFL
GLILWBPKQRONRIDORQRXQISHRSOMGLUHRWDRFWL Y Z WMEWARD U JH
RUJDQL]DSWLRYQ\EIGXF DW VRIQ D OF RR/X QS HR S @KIHQ H HGH ZV R RO/
LP S URW KHXDORWKHVLHIU Y L' FPRAH R/IE H VSAU D F WWHDH.\D RARHIGB H H RV
\RXQJ SHRSOH
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'H ZD QWR HOBK HP\SUR Y L G IQRZ O HREGEK L O QLKL O MHRO@ € IVDKHU H D W
(G X F D WRKURKEHE R P P L WWRIGSF U H DRALEIDIS D FW\W U R Y LRBHQS H R STOLHW K
KLJK TXDOLW\ HGXFDWLRQDO SURGXFWV DQG WR RQOLQH VD
$VD QH G L W RWH.IDEHD O \ERI O L WXIDWQ NS DU H Q WM GXJF D WILQRED O X<KHWD
SRVLWHINHFDMQ G.Q F U H DR/H/LOBI H\E\ LPPXQL]JLRIXQBHRSOBDLQVW
GDQJHURXV FRQWHQW
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$ EVADFW

7KEBSHUYDVYQWHJURWRRQTHG LI WMR HU\®RKDBBIRXQGQANOXHQFH
KRZARXQSHR SIOHW H IFIRFPW X Q L FD @/&IR Q VW W X FAEH Q W R W W X SD V W
GHFDGHWFKROBDYHQFUHDVLQY®W W LWK¥MNEFKRORJYRBDID® G
EHKDYLRPHOLFDWLRGALPDHG LOVHD PRQD GROH V FHIQYWD & RQIKW V
HPSRZHURQGHWULP DY ®BDEMKLSD SHWYQWKHWABVLAEDQG L QURP
LQWH UG LV RLS\OH.IPUBAGG X FEMMEZ HHQ DQ G KLIKOLJERUQBODWL
EHW ZHHRF LIHG LHDQ JDJHPBQ®XWFRK¥RVD Q[LH®MN S U H V VHROQ
HVWHHPRG\LPDJHSLVVDWLVIDEWYROLFAQQHFWHGEHDWDO\V L'
GLVWL Q J XEHWKZHNMHRQN LDYIG D V V IXWHS D W W HHRBWK DV L WIQRR GHU D W L ¢
UROHV RI SHUVRQDOLW\ WUDLWV DOJRULWKPLF H[SRVXUH I

7TKWHFROGWRMWKBED SIHGGUHDEBY D OMW P H U JHF@EWO O HPKWBIL \RH
DUWL IL®MHD O L$J,HGRH Y HOV K H&HBD WRQYGHW S | WHF K Q R ORKI L FHK/
KDYMWHGHILOKERXQGDRLRQOLDBIHWQGVUXVWRXJIWK I H QR/I
F\EHUVHFRQIEG\\ L WIVELWKMWXGE{SORKRYS$, VIWHPNDQDEULFDW
UHD O LB EW L UHFOV L BOIDY RPDYD EROHP SHUVR Q BPWWQ R{X O DMLR Q
IUDXG@KHGLVFXVVIGRFRRUSRWMHMFHQRYHUQPHQWHRUMEHUVHFXU
DQDO\VHYGEDVNWXGLBYXVWUBWYO@FRQY HTXHRIFHVIHQHUDW
GHFHSWLRBGOXGRDWILVKLE@H QWNWHIWLVLQIRUPDMWQAEGIPRWLRQEL
H[SORLWDWLRQ RI \RXWK

% \M X [W D S RWKSYJ F KRV RHALBDERMV R F LFDHIG L. WWKKW H F K Q R O W KLURHDDOW
LQWURGEAEHGHUDS LWHK ISW S W J X WK DWR G DD'&/R O H V FF Bl DIV X D O
YXOQHUDEQERRWBG Ol FRPSIDULS\RE K R O RH LFM\OXUPIB Q R WIKG U
VA\VWHPIDFRQLSXO DWIERIQDA HFH S WALKRHS D SHR Q FO XEB\FBW R SR VL Q J
PXOWL ODVWDIREZRIRUSUHYHQWLRQ ' FRIREXEDYLBQILOCCLAVH U D F
SURJUD®VGULYEBWHFWILRR@®W KLBUMNIXODWRDQ G DU@BBODWIRUI
DFFRXQWDELOLW\'WR IRVWHU VDIHU RQOLQH HFRV\VWHPV IR
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. QARGXPRQ

2YHWKBDWWZRHFDGWYBOREGDILWBRV\VWIBRKQGHUJBQBGLFD
WUDQVIRUBLWYEQVKEUROLIHWRDWRRIPKWGLHPODW | RRJP® UWLILFL
LQWHOOLWHERBRORBRFH WO GLRDVEHFRPEHQLQWH JSDWORI GDLO\
FRPPXQLFDWIHROY H[SUHWDQREHQWEWYHORSPHQW ' SDDWRBXO |
DGROHYVAHIBRX QDG XOMKRUH S UH WHFWR VWF W LOHHP R J U D RIQLCFL Q H
30DWIRWPRRYV,QVWDJURR7RM)DSFKD@RERX7XKBDYHHVKDSRELDO
LQWHUDRWHR Q@3B UH F HGR IR XIRUFENLHDMW IEHMRQ JRQG FFH V V
WRQIRUP DWRRHY MUK ER Q VWR@VW H F VDLONHRB\R VIR WAKR H ZR U PRV
SV\IFKRORJLFDO HPRWLRQDO DQG VRFLDO ULVN

$ JURZLBRGRIOLW H U D@IURHWK IBAR F LIDHOG LHD{H UBVFVR P S OBIQ ® | W H Q
DPELYDQ@BQWKHRIKE R O H V FIHH)QWYKDHOD ODMKZHO O E HAQ@RIQ KD Q GW

IDFLOL\S BMWUX'S SRARPPXQEXLOGRQELYHR JDJHP HR@WKRIW K HWYV

DVVRFLIDXWWGGH LJKW HIDHNHRNG HS UH VVILRQ HWR QHO L Q BEVR G\

GLVVDW LV | HROMMRDD $3% 7KHPHFKDQLX©GHUS L V& HYH
HITHFWVW® XOWLIDFIVREQFO XRFLPRPSDULYFREHUEXOMEGQLFWL"
EHKDYLBQ®OJRULW K RIHAD RHFSIRBY XWRL G HD O ERH®V HIQ/\& L J L W D
SODWIRKPYEHFRPWKISULPDDUHQDRULGHQWL[WORUDIMAB/RFLDO
YDOLGDWKER@XQGEWW ZHRIQO LEGIR I 10O LQHIKDVEO X UUFIGD OOHQJL
WUDGLWLRQDO QRWLRQV RI SULYDF\ DXWKHQWLFLW\ DQG S

&RQFXUUMMFRQOROKRURBDIEWYWLILEMWHD OLJHQXFH BQIBIWHU D WL
PRGHOV'KQW UR GXGHGWRDHH ZGLPHQVRRUL VS, JHQHUDWE®KHW L
LGHQW L7W HNBU B UW L | L FFIRIQO/OM U SFHW N @ VKPR P E L Q H D O LYAWIXP O
W H[W PmE& HK D Y LRKDWD FW HW PV WILEXP DOVHUNHSIDMWHFKQRORJL
SRZHUH\GHXUPHW ZR QRVZD O 0 RZK AUH D WRLIRQ | H OVINGHH R R L F ID\D G
LPDJHWK FW @ H F H IHWHHIGYQ F WG U L | L F W MRHIB D UHNWD O :KDW
RQ FUWH T X LWSHEF L D @/IH FIGQH FOHOU WD QR £ HDFKLHWHGE RR$KIQ VRXUF
$, WRRPIVN L @XIHD E UL FORM DR B HQ WD RALHHWV/\Y RO VIVQ \ R @ HWIKQ

L QW H UFCRHD H F WILKRHR. Q WHHROW L R QW K HWHZ RRUFHV ' \RXRAKL BB G LD
HQJDJHP HD@W, GULYBEBHFSWLR Q' SRWRIR XK L FD\QFKRORJLB B O
VHFXULW\ FKDOOHQJHYV
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'"HV 'S L MQF UH DWHIQRIO D Q 8 X E CCLW W H QUAHA\RHDRIGNKK R P E L QHPG D RW
VRFLPHG L®\QDPLFYS, JHQH UDGHFGS SVRIORG R O H V FHHPWIAQGAD U F H
ORVWWXGRE O WK HVWY XIHYV R O D&Y RFK R O0RFE X E CKLHFD OOALKV H U D W
IRFXVIRQVRFLEPBGLDPHQWRBDOWIKHFWWXLOMRPSXWHULHQBFAG
F\EHUVHFXJHWHD BFEPLQKWHHSIDEHWHFWIQREY, HWKLRWWIRU
FROQOWHPSRBBUKWKHWGRPLQDUH QVHSDUBEOHHQDUEWHUDRWLQ
,QVWDJURBI[DPSPH\VLPXOW D QHRXVMDAR U L V& KM/ XIS LVQK H L U
VHOI LPDQIBRWH QW SR TR \QW K ISWRFLROWR D QL S X OMKGHLEU HD W H ¢
IRU H[SORLWDWLRQ

7KLYDSBUPWRULGWHK WY FLSCALQMDENH[DPLQWXBXDXOQHUDELO
IDFHE\WRGD\RXWHKGLIJLWOQYLUR QPHMW Y VWFWVREDW K HWHYHQ\
HPSLULHFYDIGGHRBWKSV\FKRORDIQRDMK DY L R UBGOR/IW R F LIDHDG OV H
DPRQDGROHVFAKMVWFRYG FWIHE SO R WHMWI LVRI $, JHQHUDMWNGE
LG H QW IGWIHFS\Y DPNDHD L S X O CDV/QLER QHLLRS O L F D WRLIR@E LMDH H WU X B G
GLILWBBQWAEW\QWHIUDRWY QIKWRPSVIFKRORRPPXQLFDWUIRGLH\
F\EHUVHFRQBWNWKLFKNEZRUWHHMABURY DERP S UH K H QUMLPYHHZ RRIW
XQGHUVWDQ®LWLIDWKRBYRO YWIQURN LILWGROHVFS@WHP DWW O
DUJXHVDSURDFWQWWH UG LV LSSILRYDAK’ F R AHER QA MWLHRIYX O DIVQ 8 Q
WHFKQRORQIORYO WY R HWRNEBEHOO EBPQBXWRQRRR X QIH R SIOH
DQ LQFUHDVLQJO\ DOJRULWKPLF ZRUOG

RRREY ™R ty2 «E/OA& WY
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7KH, P SDAARI 6 RFIDO0 HED RQ 7 RGD\ SV <RXWK

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

2YHUVKIDVWHFDGHWRFLPEGLBODWIRKPYHYROYIHURPSHULSKHU
HQWH U W D MQRPRHOIQMFRY Q W UQIQ D VW U RA WRKEHOWI SGROHVFHQW V' G}
EURDOQRQGLYLOIPOWR 'DUISDUWLFXED BOS WLFEIOHHLQU O X H3FH
WR/KGHYHORSPSQDWDANR FAKMBPIG R O H VEWIMOU L QUK VWD LK) GLY LG XL
DUMRUP LW K HMMHIQ RHL G H Q WO\ H V WDHHEPH O R Q JZIQLIGH X WDOW H P V
JRYHUQHPRW LRI X ODIVG R © S X OFVRIQ W D B B W LRIDAOW X U L$B3
&RQVHTXHQKGDL L WQOLRRQ@WF VDWE R WH LU URPBPROGH | O HFWIL® J
VKDSLQJ KRZ \RXQJ SHRSOH SHUFHLYH WKHPVHOYHV DQG RW

&RQWHPSRUDXG HRSKDVMWKDWRFLPBOGLIXQFWLRYD/QDPSOLIRHU
GHYHORS P 8 QRFHW/IHW KAHKUDBOL V R O DUALMI® FW B BF R U GW®VK 8l 6

6 X UJHRMQH U DB YL V RUAG R Q O LLQQHV H U D AW QRHOLVQ | RAIEMW L Q
YXOQHUDE NVXEWMONR2AHOI HVWRHNRFLDQ[LHWKLOHLPXOWDQHR:
SURYLGY®DFHRUFUHDWHYSORUDIWQBWRFLDQFOXV)LRQLQVWDQF!
PDUJLQDORIME VEWKKRMIRP*% 74 FRPPXQLWWEHWXLVDELOLWLHYV
UH S RUKNRWY O LSIDHD W | RRU PHW K HWPX S S RIUHW Z RXUQIIVY D L GRID IEDCLHG6HH \FWV
DO 7KLEXDOKWEHUVRARKBWHIIHFRWRFLPWGLDURRQWH[W
GHSHQGHQGB XOWLGLPHQUHRRXD@RRDQFHGQWH U S U HIWDDMKARKD Q
VLPSOLVWLF PRUDO SDQLF

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

(PSLULANOGHBRA VLV WGHRRMV W DB WRIFNL. D BHWRE. QW H QVR FHD O
PHGLOVIBDQBHQWKDHD CRXRRPHYQFOXGHSUH VB DRIQHWR Q H O LI V
VOHBSEVWXUEDKRG HWD O 9DONHQ EXDO 7KHGRVH UHVSRC
UHODWLRQVKKISIK KM BWS H@W O LISUH G LVAMWUWR @HUIWD WRXWFRP H V' K I
EHHGRFXPHQMWQO® UJH VPRQHLW X\BW R 6 OHAH Q JHWD O )RU

H[DPSOHEROHV ZHK@WWH R F LIDHDG LIIR PP R U M/ K DVQK UK R X I8\ G D\D U H

DSSUR[LPOWEZHDNOLNMIHSRYWSWRRNHSUHVIVQRQ[LHARPSDUHG
WR SHHUV ZLWK ORZHU XVDJH OHYHOV 7KH 5HDFK ,QVWLW X\

RRREY ™R ty2 «E/OA& WA
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2QHRIWKRARVWHVHDUPKHK®D QLWPMVQ NV R FLPDHG LDVIW B VI\FKRORJLF
GLVWUNVYRFLPROPSDULWRBREODWIROPNK®VWDJWMRTLN7RENHDWH
FXUDWIHGH D O IS]RIGW U DRIDO VI D H D G IDQ@EIR O H V F\WM RH/Q\M D JIHQX SZD U G
FRPSDULWKQRVWGHLW VDWLVIDAWK RO SSHDUDQBHFKLHYHPHQ!
,QDPHWD DQDRI\VMWXG VRV LDRPSDUIDUREHHGEDFEN V HEHMNIDYLR U
HPHUJBIGIHPHGLDERWZHWHRE LPIHEG XY BQGOH G X WHH® | HV W H B RHW

DO )X UWKHU PRIV XWRIG L WRHIE O W HIPIBGH\D @ L VWERRUIGNP D J H

SHUFHSVEDR@ L FXPROILUDWYGEGRXQIRPHQAQFUHDYXQQHUDW®RO L
GLVRUGHUHG HDWLQJ DQG ERG\ G\WPRUSKLD )DUGRXO\ +R(
,QDGGLWLRIQO| LPEFIEHUE X ODQIEXIO LKDHI DV V RHGW H WVH Q@ I LF D
VRXURHSV\FKRORKDEBEFRUGKRJI :+2 (XURSHDXYY BHD WRMH

LQLYBGROH YV FRHG\RHWE QUF W LFPIR Q O LEXHD O \D @IH DR'Q FEA L WAL FW L P \
H[KLELWILOHYDWBGRVGHSUHVVOMREKRVRPPRAFOD LM XLFLGD
LGHDW:4+RQ 7KIDQRQ\PDWSHUP D Q HRQEGO VEH HRIWHQWHQ VL
WKHVH H[SHULHQFHV PDNLQJ UHFRYHU\ DQG VRFLDO UHLQW

%HKDYLRUDO DQG &RJQLWLYH 'LPHQVLRQV

YH\RHP RWLRAHIO®D EHVRBLPEGLIDQIOXH@RHROHYVFRRWM WLYG
EHKDYLEBHDPBORSFREIFWQVWDR®RIVWLPEOQGQWHUPLWMHWEAIRWFHP

HJ OLNHYRWLILFD®DRARQGLWLVRYHQWLRIIMDEB® WKZDANRVWHULC
FRPSXOW.UDK GLFWVY¥EDWW HURYW B ID O IHKURLPD MW@AGLH
UHY HRIOD WH T X /@\W LADHDG LDV H YK L BKLRL J K W HD@ MG Y DLV R BH Q W U D
VWULDWEXPDDBJLARQNHRBHZDDGWLFLSDW LIRHFBK MBFLBI® GEDFN
BKHUPBW O 7KLOH X U/OH® V L WPLDAB W U W DS O ZIKQD G R O H V FIH@GV V
LW GLIILFXOW WR GLVHQJDJH IURP SODWIRUPV GHVSLWH QH.

$WWKEHKDYLEBHPBOREOHPODMWICFEHHRQVVRFLRWHKDHBS SULYDWL
DFDGHPUFGHUSHUIRWDRD®HAB XFIMGEH WR IIDFWMH U D FWHRMXGILJKW
HPLWEHWEUHNQXBSUHPHMBDWBQRG X F\WHRGWEIHODWBHROVHW
ZKLOMKHARJQLWLYRX DIV RFLZWW&DWH QVBKWROGLQUXSMN DG LD
UK\WKPNY H Q \HREO $GROHVFZKGRWSH PR UW K DRXKR X G LR®
VR F LPOHIG LWCH S FORE BB D G H P RAV L Y DIVQLRIQR U WOHHUE % U D V¥ RS D WHRG
WKRYZHWKRGHUDXWHSHZSHVHD &FIQWHU 2YHWLPWKHEHKDYLRU|
SDWW HAD@QFR QW U LWRMWKHJ R DAV LIXKHWULWD B WSDLUHEFXWLY
IXQFWLRQLQJ

RRRE MR y2 «EyO& vy
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6RFLDO ,GHQWLW\ DQG %YHORQJLQJ LQ 'LIJLWDO 6SDFHV

6RFLPBGLIDOVIRODD/FHQMWURAQAK.GHQWRWRDWDRBMYHORSPWOQWI® C
SDUWLF X\ IDDOLGBQWL R G ROAH Q FAK HGLJLWRGE L URQYP B Q RRK W\ R
H[SHULPHQWKHOI| SUHVH®WERSWRQIW LSSHOIH R Q PWRS/A/D W | RTUKPLW
SURFHADQDFLOLWHWHGYMBRQG RFLOBD UQUHML VWD @ OVRURPRWH
L QDX W K H @\@ IBH MWH\UYQIDADL G DBMISRI® G PPN HQ PRWBLRWURZVNL
GHVFULESKHQRPHIMVWRE+SHUIRUP RMWAMNHH O K H U HDIGR O HV F M Q VW H
LGHDOL]HG LGHQWLWLHY WR PHHW SHUFHLYHG VRFLDO H[SH

ORUHR Y\HRJF LIDHDG L\DK D SBM HG\QDP LWKX URRPHEK DRV R Y LV L E IDAYLGN \
IHHGEDFRHT XDQWLILRDSRRWDULW\' WKNHRRXIBRRZBIQWKDUHV'FD
FUHDMLHH UD U RK VIRV LDDO XK DPLUURQ & RPHWLPHYFHUERWELQH
LQHTXDOIZWRMEKRUHFHLYH T XHSQRW L WILHHHS EDWN QWRH[SHULHQF
WHPSRUIRRVMWN¥MHO| HVWAKHU HOKRWHFOXAHBRLILWQWHUDFW L
RIWHMGOSRHWOLRIWHMHFMWQB@RQHOLDHWLY  3DUDGR[LRIKHO P H
SODWIRVUKRIFRQQHRMELYLGRMP\E O VIRFLIDV\RODWBREQRPHRIRMH Q
GHVFULEHG DV WKH —-FRQQHFWHG EXW DORQH— SDUDGR]

$OJRULWKPLF ,QIOXHQFH DQG 'LJLWDO $UFKLWHFWXUH

$QHPHUJLGLPHQVRF® QF HLUQY ROWKHE O JR UL VWGKPULLR QV R F LIDHDG L D
SODWIRBRFNRPPHQGDWYRG RSWLPLJRG QJDJIHPMQMMERS ULR UL W |
HPRWLRGEXDOV NGV XDWOWLP XODRMIE®VDWERQWGUH Q | R UFALKR
FKDPEHMMMWBWWHQWLRYBORUIDO JRIDGROHVFHQWRRZRRWH Y
FRQWL@®U L WHFDO X DWWLLRD®D W W GBI HO R S L @D WU MK K B DRFIDRY
GLVWRUW SHUFHSWLRQV Rl UHDOLW\ DQG LQFUHDVH H[SRVX

SHVHD KPRV KRZWK MW SHDM[ISE V) IWEBIOJRULW K N HRCHFORQGN A D @/
LQ IO XHHOH 19 RO L WLV Y O WIX@GEYWHER G\ G H D®@R/V R X BIKEL.O 7KH
ODANWUDQYV S DILQA/KHVH WHPYVVSRVHWKLFEODO OHQYHWDVRIWHQ
XQDZDRHKRZWKHEDWDQ ETHKDYDRBKVH®B R/KD SZKD W KHXHH7 KLV
DV\PPHWUSRZHEHWZHHODPWIBOPRULWEEBY GLY LGXDHEHR QW U LBIRW I
ZKDWRPNFKROGHNVFULYH JLWBOYHUPLOWKRFXHWWIHQEWXEWO\
XQGHUPLQHG E\ DXWRPDWHG GHFLVLRQ PDNLQJ SURFHVVHYV

RRREY ™R ty2 «E/OA& VZ
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SRVLWLYH 3RWHQWLDOV &RQQHFWLYLW\ ([SUHVVLRQ DC(

'"HVSLWKHIR ZLIRF XR/QUL VN W\F UX FIWMIRCFN Q RZOWGSIR V L VDINSHH RW V
VRFLMHG LBODW I RRUPY H U DWW R RIRW R F LIPFOQ Q H WM M B U H D VWLHYOHI
H[SUHVVL@®RPP X Q IHVQ\UIH P H QMG R O H V FAHKRY F'W O YAHU H DIMHY K D U H
FROQWHQW'WRB@MYLFRQVXPLYIRIWHMULHQHDWHO! HIILFQG\
VRFLDO EHORQJLQJ 9DONHQEXUJ HW DO

)XUWKHUPRRFM.PEGLBQDEORMYUJLQDOLJRESWRDFFHWXSSRUWL
FRPPXQLWIKHDM L UFG HQ \BQWB\U R Y PGI) WKHDD OWHKY R X U)IRHIVQ VW D Q F |
SHHU (PH®WRBDOSMKIHRQOLWKHUFRPPXQLWIQHSG LILWB W LYLV
QHW ZRRINNMWS D FHRVH[SUHVWICRROL GDXUWQVKE2 9, SDQGHPLF
WKHRBOIMBHDFSUD\BEULWURDEP LW LJDWRRLID/RODIMLEQRPRWLQ
UHVLOLHQFH DPRQJ \RXWK %HVW HW DO

&URVV &XOWXUDO DQG 6RFLRHFRQRPLF 9DULDWLRQV

&URVV QDWHRGDOFELFDWKBWKHIIHFRIV R FLADHG LIDUAR G H U DBXH G
F X O W QURPNF R Q R F/IWD WXMEl G X FDW DFEG B ®\G R FHWQ WEFROOHFWL"
VRFLHWLHYDVSVLIRIWHKY W RFLDHG LPULP D UR QYR XBHOR Q ILQG
DFDGH FFIRFO O D E R WKW URIGRK WIKQL QGLYLG RROWNKW HVW KB 6 DQG
"HVWHX@ RSMHQERPSKDVLHO | SURPRQERQV RSO HV VLIRH® O
6LPLODWRRLRHFRGRFSMB ULQIOHKHERFWXFFHDPQ T XOQHUDELC
ORZHU LQBPBRBHVPHEWRVH[SRVW® [SO R L WIDGAWHUHMLY GBIV NH O\
WR UHFHLYH GLJLWDO OLWHUDF\ HGXFDWLRQ 81,&()
7KHUHIRQWHUY HOXWIERBRQWH[W VHOQNE RILQY M K@WJ L WHD@O EHL G
LV VKDSHG E\ EURDGHU VRFLDO GHWHUPLQDQWY UDWKHU Wk

6\QWKHVLY DQG ,PSOLFDWLRQV

,QV\QWKHWKKQ |0 X HR) ¥ R F LAFDHOG LRDQ\ R X WLKQ H L WXKHRIO BN Q H | L & RJO
HQW L WKHOWPIXQNDPELYD@HOIRQWH[W GHSHQZHQWRVHYLGHQF!
VXJJIHWPWDOMRPRGHUDWMRFLDWHRQ@WMHIWHQVRIFHPH G LOVH QG
DGYHBWB WHD RXKFRPHNG LDBE\HG G LY VEXDERYWWQINE Q &V D JH
SDWWHRZWY K H®VHRELQ G | XIDAO F W L YNHFOR LFDHIG LD ® Q KD QARRF LD O
FDSLWDO VHOI H[SUHVVLRQ DQG SHHU VXSSRUW

RRRE MR y2 «EyO& v
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TKXVSROLFQBEHGXFDW ILROVCHU Y HQ MRORGFL ITWR FS U RK L E L WULKRHOAL. R WL
WRZDWHEPSRZHUPHQW EBSURDFISHNRPRWGQIJLWIOLAVHUBPRWLRQEL
UHIJXODWORRPOJIJRULWKBDIHQHYV\FKRORIJHGWRAD WIRQJ@ROLF\PDNH
PXVAMROODERBRHDB&ROHYV RKIRAWRN N RFIFCHIG LMWHQWLRQDOO\'E
FRQQHFWLRQ ZLWK VHOI FDUH DQG HQJDJHPHQW ZLWK FULW

2Q00H 6DIHW 1Q WH $JH R $, )DNH , GHOWMAHV ' HHSIDNHV DQG
6\ QUHAE , GHOWAHY

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

$VDUW L IL® MHD O L$J,HR I FIK Q R QRIS IHE/OR OW KFHR Q F HRSWVU X\GW. J L W D
V' SDFHW HYQX Q S U H F H GHKQMOHGH®.IHH U D W,LW\WWHBR ZHUEN® D U J H

VFDQH X UDPHOWZRONRBRZDSDERISURG X KUQGKOKHD O LLWWBUFHYWLGHRYV
DQGYRLFHNWKDIW H LUWXDQGLVWLQJIXINIFDEWNKHQEQMXED FRQWHQ)
*RRGI|HOHWRD 3DUMNAD O 'KLOWXFRDSDBLGIY) DEPHHDWLY

LQQRYDWRRQLDQEGRPPXQLFDWEK R \EFO YWK @ L GH W Z HHHD OD.Q\VG
IDEULFDWLRQ

YRWGROHVFHQWVUHKFBLYI D WHKHR P S O$\ \ F K R O RO DRDE RDBRIF L D O
PHGLD'S$, G ULIFHHS WQRQ@ R GXFBID\HRIVLVD OBHUVR®DQLSXODW
PHGLDQGHHSIFRIQWFADR@[SORIKFHRIQLWOEPRWLRQYADQHUDRIOL\
\RXQXVHUWWHD G IWRIG HQ WLKHPD Q L S X O DDMLERIPS X W D VK DRIGDAV K L V
FRQWH[@O NIHHW®XVWHHGH I L @R®HUHDVSURW H N DRQ@MWHUQD
WKUHBWWWFRPSUHKHQWLYHZ RRE DL QW D DXMXIH Q W IRFILWHIQG

SV\FKRORJLFDO LQWHJULW\ LQ WKH DJH RI VIQWKHWLF PHGL

7KH 5LVH RI 6\QWKHWLF ,GHQWLWLHYV

6\ QW K H\B HR WU WD WIHR BW RV K$IU R F IRVAVH Q H U DOV L W L VB HRIXARMGKID W
FRPEL QH\DQ G UW L IGBMDID VDNRD PHYKRWRYEBRFLEHXDYLRUVE X VL
WHFKQRORKHWWDEULF D\VGH® W DWHHMW UHD VKFB@R U UD X G X GRHIQ W
PDOLFISROWSRVUBIRFUH®EFWPNVRRFLIADDLSXOBWERQGURKXH GHUD O
5HVHWYHORN% RVWRQ  V\QW K HVBIHR WUDMG) R VKID VWHVW JWRSH Q
RIILQD Q FLOLGLHV K 81Q L WEMED WY SR Q VR EEQ B O IRRG@R O OLDID\Q Q X D O

ORVVHV
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7KHHPHUJH@®FRSHQ VR XHBH UDWR REDNX UW IGHH®P R F U D \@ HFHHS W L R
30DWIRWERRVI KLV3HUVRQ'RHV1RW ($L VIV BFIRG@ HUBU Y W H J UDOMHRG
F KD W EFRDMBVU H DSKIRW R UH R R P B HR.EW WD AMAR Q:& W QS D L UAH.GVXD U J H
ODQIXIPRGHGDSDERIHHQHUDWXPDQ OWNHWKHWRROYDE WK H
IRUPDWRIRQ W NVUGIW K W\R E EQHOW Z RFURIFVS R VRHIG R Q H [ L VXAMHQUWD Q J

7KHWGHQWEWQEWHDXPVR Q RP RRAMIR QW HFRWPH DM EXLOG
UHODWLRQVKLSW KHOHDWRIARWKHQW KECMRQFHDO®DQLS X0 RWLR
IUDXG

JRURXQXVHUWKISKHQRPHGRYHYFXWSH/\FKRORIL.FB/RFLDDVNYV
$GROHVFPRW\QNQRZLQRORSDUDVRRUBDP®RW L RIMW D F K PW RBBW V
JHQHUBWHEGREBYLHWKOMWEHIHRQGLYLGXPRYWH UD FVORQWYR
HPRWLRHJBORLW BIWWRIQV KRUE Y HQUR R P LEQ P D O L F LIREKW RXUAL GBJ
HQKDQFHG DQRQ\PLW\

'"HHSIDNHV )J)URP 1RYHOW\ WR :HDSRQL]J]DWLRQ

7KHVHUPHHS I IRNUH. J L QDVRRWK AFRPEL Q DR/IERB® HBHD U Q DQB+DNH —
GHVFULE,L®OHQH UDPMHE\D K DMA S O DEGIM HUVRQENH QHWWKQ RWKHU”
KL OMD U®NH S | DAHHWFHU X ®I) 8 D V IGIHAW H F WDE®@BAKYH U D \B GYWHH UV D U |
QHWZRUNW SURGXRKSHU UH DRRQYWHIGWKH DU SH Y LWFEB®DD X G LW R U
ILGHOLW\ *RRGIHOORZ HW DO

,QLWLBOIOS | DAHHWKY HIGHQ W H U W D LDAPGDQMNEXIW K HPLLW X KB YD SLG O
H[SDQGHIGH X URSHIQQL REIHQ AR W& \EH UV H F XU L&\ ZDUQWKDW
GHHSIDNMRZFRQVWLW XWBQLILPADQUWHDPMFWRQVRFLBIQJLQHHUL
PLVLQIRUP DW BRE X W D VKDRIPLRW D ED\ (X UR SRS RARF X P HQ W H
FDVEKHUH QWK NWEARMVIXVHGRPSH UV RIQHW KW L FHRW S R UDDXG

OHDGLQJ WR PXOWLPLOOLRQ GROODU ILQDQFLDO WUDQVIHU

7KSV\FKRORBRPNO TXHYAHNXKD®ABY HYER O HV AMDWIVENGIGH S ID N F
EXOO\LQXWEH RQV HQWH DMK HIDF HR/W RLFHWDEULFYWGEBRV'UHS
DQ[LHWKDPBQGRQJ WWMUPBXP®H QVWIDW\DJHP HOWW LW XWHLFWLPV
RIVXFIGLILWP®HUVRQRMWLHR@S HULHSHUHV LVMB@WH[SRVXURFLDO
VWLIJPD DQG GLIILFXOWLHV LQ UHVWRULQJ WKHLU UHSXWDW

RRRGy MR ty3 EOE vy
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JURPEURDGRBPLHWMDO S HRWISIUR O L | H B B5\W HRS QDHUHR\G WYHHS LV W H P L
IRXQGDWIGRQL WP X Q LLAROQAD QLPDJRIY LGHR @ H R U J HAGKBIE L OW R/ \
WUXXZRDW QW HHMMXQGDPHQWRP®URPLYVKICBKHQRPHWYR@®HWLPH
GHVF U DB BHO L D&V L G HQWGH U P WQHMWKY H O |’ D QUOHRBEY. I0G H\WY E i
GLVPLVIVWBNHE KLOBNAHGLDLQWGHVHEYHGLE BKHVQH&ELWURQ

OHFKDQLVPV DQGRYQDNER YV

$, JHQHUMWHEB S W ERQ DMKHIMR XBIK HGDWWPBFWD QLWP¥BEHYHUDJL

XQLTXH WHFKQRORJLFDO DIIRUGDQFHY DQG SV\FKRORJLFDO
,PSHUVRQ DWIGEH Q WIKWMISW WD FRHHDAMRQ Y LQ ELQUWB SO0 IRAD V
UHRQGLYLGAWAWLGXEOLDPROCDLOBBWHY GPDJWVUSHI® RRRFLDO
PHGLD 7KHVH UHSOLFDV FDQ EH XVHG WR H[WRUW GHIDP
&DWILVER@PRWLPODQS X O DWDKGVEHINR\IJHQHUDBMHER QD
WREXLOWRPDQWUFULHQGWKLSD W L R HWKLEW X B [B@\RLWLEWLP\
HPRWLRQDOO\ RU ILQDQFLDOO\
IRLFHORQDQELVKLRJI RLFMQW K MARRIOHS O LWBWSHHSBEWWRUQV
WUXVIWHEAE YL GKDIMWLOHPEHWHDFKRBYILFLI®RYWUBAWV LWL
LQIRUPDWLRQ
9LGHRPSHUVRQDWERQ/HQPMUDXG&RUSRUDMDHP Y QFUHDV K BO\
GHHSIDNH YLGHR FDOOV WR LPSHUVRQDWH H[HFXWLYHV D
'LVLQIRUPDWSR®SDJD @AW K HWHIGALIDU BH D SR Q WG U HID® V H
QDUUDWLYHV PDQLSXODWH HOHFWLRQV RU SRODUL]H VR

(DFKVFHQDMLFRORKWRDGRJQLWIHXH LVWLFV’S DW KM EXEIKD O\K H
WHQGHWEWHOLHYHR U P DSWLHR\OH Q\@UHED O L'RW B B WH/Y L GIMD O
$GROHVFEBERQRDW MW IGHY H O RISW QW WAOL@ NOL@® H G LAL W H V B E ODOUWH
SDUWLFXODUO\ YXOQHUDEOH WR VXFK SHUVXDVLYH GHFHSW

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

7KH QILOW RDSV LIRIQ@ H U DGHHFG! S W DRVIR F LD@D W | RQPVU R GHRAFHBVO H |
HWKLFDO TXHVWLRQV DERXW DXWKHQWLFLW\ FRQVHQW DQ¢

RRREY ™R ty2 «E/OA& V=
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JRUDGROHVFH@WRVXWREHHSIDBB®\QW K H\E HR W EW @HL\W WRRIFL D O
FRJQLW L RODE WOWAR QGHUV UX VW ZRUWRBQMARN ® XWKHQWLREARFLD O
FXHWBWHSHDWHSRVXWBHFHSWROQMW ROW OVERUR G XFHVHQVLWR]IDW
PLVWURWWJIXHG X FW QBE L OX®LVWLQIKQXKOHODWLRQRBIUSVLILFL
RQHV 9DOORU
JURMGHYHORSPSHOWORORID QG S\WWKEFWGHUPWZHRWULWDFBE RW V
DGROHVFH@RAWRWADWLER®QW HU S HWUREY®R O HOAFWMH &\H D Y RO\
SHHHHGE DRNZRFLYID®D LG ZWHR®D S MWOKIHIHO | FRQ BB OWH QEWDJ

'KHQW K HV@IWH U D PWHR QD WEASWHHEQ H U BW H 8 R @/IXMH H G ED F N
ORRBHFRPHWWLILFLDOX®DWBERBWHQWGEDWOWR UMQRIHUFHBQGR (
HPRWLRQDO GHYHORSPHQW

(WKLFDWRRUHDWL@RGLVVHPLQRNBIHRHE I DRHW K FHRQ VHRRQ VW L W X
YLRODWURRWRQRPULYDFQGLIQLMWKHQRQ FRQVHRVIRD®HUVR QD
OLNHQHVV’'HWSHIFDOIERO L RIGH IDPDVWRQWH [WEHHIDA FRJIQEJH G
WK8QLWHBWLRYP IRURIGLILWH@GHU EDPVRIGH @EHRPHQ
ORUHRYMXH XUUHQNIXODWRQ\GVFDERDLQWDJPHQWHGY R RVW
MXULVGLFWLRQV ODFNLQJ FOHDU GHILQLWLRQV RU SHQDOWI

"HWHFWLRQ DQG &RXQWHUPHDVXUHYV

, QUHVSRW\WRNKBURZLYKXUHOMVHDUHAKHBROLF\PDNHKWHYHORSL
WHFKQLFDO UHJXODWRU\ DQG HGXFDWLRQDO VWUDWHJILHV

7HFKQLBFS®URDARAXRQGHHS I DAHHW H F WY R@ID FK L QM D U QPLRIGIH O V
WUDLWRGHQWQRRQVLVWEQBEKMMDELEMDPLEYSL[HO OMYWDID F\
9HUGROLYD+RZHYMWWIHQHUDRMRYHBOYROGHW H FIVQ RRU L WKV

~PRYL@IDUJISWREOHP' @BIEKHQH UD ISR Q H G X F3-HMW H F WDOUB/OLH D F V
FUHDWLQJ DQ DUPV UDFH EHWZHHQ IRUJHUV DQG GHIHQGHU\

$QRWISHRPLW\VUDWE ¥R O/HV. H/DRY HQDQRDWHUP D UNPLEHGGLQ.
LQYLVPEGHD GRWN\SWRJUDSXQBWXIM KD ROWKH QWG EW R H U LLIW V
RULJEGQGUHMDO 7KHRDOLVWRIBRQWIBQRY HOHD@® G X WKHQWLF
& 33 KDEHJIXIPSOHPHQAME®WDQGDBGRAVI/MRUWHFKQRORISD QLHV
DLPLQJ WR PDNH PDQLSXODWHG PHGLD WUDFHDEOH

RRREY ™R ty2 «E/OA& N
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SHIX RWHDVX DHBO WP HUJLIKHXURSHBDQR G, \$FW PDQGDWH
WUDQV S DUHIXA\U H PRIWWQHUTFR BB QBROGMY HO RBAHARK QWD E
IRWPLVXVEHPLODWRSQLWEHNMEDWHEHWL® @RPPLVVLORQ KDEHJIXQ

SURVHFXARIPGD Q WHK\GW SORMFHS VL P UNHWLLG B HSICONGHY HUW L V|
)7 & <HW HQIRUFHPHQW UHPDLQV LQFRQVLVWHQW DQG

(GXFDWLRQWAHUYHQWLRQV'SDUMNERMO-DUDOR JUDP V' DOBY LW L FL
SUHYHQWR®HAHHD F K LIGROAHH Q WR/ZW R/ HU LRQ O LIQHI RU P D W GRIQ WL |
PDQLSXOPWEGDQGGURWMKMHGUILWBEQWIFWRHMIQLILFDOWRKH
VXVFHSWLELOLW\ WR $, EDVHG GHFHSWLRQ 81,&()

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

$GROHVFMRWYHUDERBO EWVHPE®QLSXODWLRBRERWKHYHORSPHQ
DQERQWH [MD¥IVMIWKW EW D LDQWMKL JKON QVLWRRIFLUBDDUBZGRYHO W\
PDNL@XHPRUGLNMWRQJIDIHWKIQVDWRBOGBRYWLRYWQPXOPRQWH Q)
6KHUPBI®DO ORUHR YW KHERJQLWIDYSH FLRW/ NH S W LB QWEPL V N
DVVHVVPHQW LV VWLOO GHYHORSLQJ OLPLWLQJ WKHLU DEL(

6W X G IVHK\R ZVK DDA RO H V FRI@MWRYY H U H V W WRKOHR B L O WM H F R J QIID]IMH
FRQWHE®&WXI®GHUH VW KRIWLIRU L VES,W K D K HSLHU F H S Wb R @W
DO 7KLVOOX\RURRQ W ILRR/QV HVOVFHR Q | L G HQ@FH D V IHPS R V XW R
RQOLWQNNXYUWKHUPRRID HV DRIGIWT X KWRBW LVXDO FISQWWLRUP)
VXFBWVLN7RDSFKDAWQWDJIJUDP'ZKHBIS | PMIGLDIPRUSIUHYDOBGW
KDUGHU WR DXWKHQWLFDWH

7TKHFRQYHUIJHRQAMKHVBFWRIVRGXFAKDW VI\FKRORMMMWEBLILWD:
GHYHORSPHIQWED &/ DWHKLFBERUPDGROHVGEHYMORSPWQWUX EWHG
WHFKQRORJLFDOO\ PHGLDWHG GLVWRUWLRQV RI UHDOLW\

JUDPHZRUN IRU 3UHYHQWLRQ DQG 'LJLWDO 5HVLOLHQFH

7RDG G UWKWNKDOOHQRBERSUHKHQIWIDYPH Z RUNMQWH JWBIWKQRORJL

VDIHIJXDUGY HWKLFDO UHJXODWLRQ DQG SV\FKRORJLFDO H
'LILWOIOW H BIBE\F D W IR Q U L RXKORX D@ F O ¥®H W MAKDLAD NOLERI XSV
PLVLQIRUPDWLRQ DQG RQOLQH DXWKHQWLFLW\ VWDUWLC

RRREy ™ 1y2 «EO&E W
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3ODRNUIMFFRXQWDBRFILWOGLARPSDBPXVWPSOHPHEQ@HWHFWL
V\VW HPWUD QV S DDWDHEG\IR. IQV\ Q W K HVRIGAW HEIDAVD F F H V V IUBHSSHR U W L
PHFKDQLVPYV

/HJDSURW H BV BRQR U F H PIHDQW\L ROIDDGED W H U Q DOMDIZRIQRXIO[G O L F L W
FULPLQR®IQ HFRQVHRNKXDIGN H D VDIQRED Q G DUMHE UMK D Q LNRRV

YLFWLPV

&URVV VHFR®ODER UDIDILRMDQ HU DRIRYIRYHUQPHQMWHDUFKH
HGXFDWRQ® QG XVIWH VVHQ\WRUHY W D E O LWW KQ B/DMD Q G DGV

LQWHURSHUDEOH VDIHW\ WRROYV

3DUHQW@®HHIUQ YROYHPHPWDQGHHU EDVMMBHUYHBDIMKRQS

UHLQIRUFH GLJLWDO ERXQGDULHV HPSDWK\ DQG VDIH RQ

%\DGRSWIXFEPXOWL ODDBBHBD/RELHWLEXOWLEDWMWIBOLOLHQ]
W KE L ORIWQ G L Y L GSYDAWL F XRXDOWMOR D Y L J 0 WIH. W@ R Q P HFQUWW L F D O
FRQILGHQWO\ DQG VDIHO\

6 XPPDU\

$UWLILBMDKO O K DIMQITHPH RUKGIL J L /D@G V FDUSHD VOIHERIS SRUW X Q L\
IRUH[SUHVVAKR@WHL P X O WOWDDR SO L I\ IGHF HS WLIRKU L VRII VAQW K HW L
LGHQWR@GHMW S | DINKID/O GIN@RRQ WX H FK Q R ORQ LFDVW U E R W ® WRKWH
SV\FKR O RIROFQ®D VRUKRXPDW U X\RAUD G R O H V FZHK@RWLMG H Q WD @V H® L H |
DUWW LRWP L Q/KFHRQVHTX HRIFXFMRKD QLS XODWEHBRI R X$BGS U H VWKQ ¥
LVVXIHTXLD HW LRQLQQRWLRQGIWKLFV'GHWLHGKQR OWR KDAWU Y H
KXPDQ DXWKHQWLFLW\ QRW XQGHUPLQH LW

" VMFXWIRQDQG ) XWXUH' LLHPRQV

'LVFXVVLROQ
7KHFRQYHUJRQ/RF LG DCEL TXDW B UWLILBMDHOO O L J H Q 6 H FAHBLW HR
GHILOQ-QHZBDUDGL@G R O HVEHQ W DI® R VEHK H Q R PE\V@ K R XGIKV W L Q F W

WKHHFKDQLVPVDARRAPRDLWKWUDQVIRURBWURRBS W& R Q VDIQ/G\
WUXVW LQ RQOLQH VSDFHYV

RRREy ™R ty32 -EOA WY
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7KHHYLGHQRAMLH DG RFVD S WAHUIN H WWK\ZW L O/HR F LAIDHOG L\DH U YIHVD
SRZHUPHB LXIR FRPP X QWARMRKUHD W LDYQ &/G H Q MLS\Q R U DMNRH L J Q
DUFKLWHFWXOMDQBREVOMRIQLVELPNBQGPRWLRDMHUDELO
DPRQJ \RXWK

$ VWULSDQDOGI®GHOJHWHBGRP SDUW®SIV\FKRORUREDBW R F LIDHOG L D
HQJDJHPPQW®, EDVHXHFHSW,IQRER WD VHW K B U F K L W HREEMD YWWHH Q W L
EHFRPHVKHEDWWOHJURUOYJE QFBRFLIPAHGLD OJR ULWRKSPAWL P IL RHU
HQJDJHPHRWKHUY® OO0 EHAIKLIZH GULYBRHGH QWH VSIOHMKY Y P H
HQJDJHPBRMBRDQLSXEBHWHYRA@EHO L8R QVH T X HPKIBHG\R O H VYRHHQUV
EHFRPHV ERWK D SDUWLFLSDQW DQG D SURGXFW ZLWKLQ WK

3V\FKRORJUPP® ZR WX¥ R V%D QG X WRFLDRI Q L WLKHHRIQ GULNVRQ "
VWD FRIYV\FKR YV REH.DHO RSB GHUVWR DWW R OHV ANDFRH WS KD ®OR U
IRUPLQ/HOI FRQ PHS3WQ WSIHUVRWQ DOV HL QWU X\RURIHFHS WL Y H
WHFKQR ORWLKMND PB\GLVWRKMWEHYHORSPWQWRB F\®R D GHRJ
FRQIXVIDRER XWX W KH QWY ADW Z R UDVPKGU H O D W LERRQXOQAG D UALRHWH R Y H U
HPSLUNVFDXOGARIYI LW R BWJ L &/IDPH S \W URQMHWYXQRBRQ QWR ZDLUGS LY L G X I
EX\WOWRRZDIUGVWLWRQYEBRGUDFRV\VWEBRWVQH&ELWURQ 9DOORU

7KH SROLAWPSOLFDWRIRWYHVIHQGLQDYHPXOWLIDFHWHRKGQRORJL!
FRXQWHUPHDVXDYOHWSFBANHVHFVBURY HQDWQUAH NRQ® OJRULWKF
WUDQVSDUHQFAHMYEXWLQVXIILFZHQYWREDWUDOGHIL WDLONVHUD |
LQWHUY H QOX RIQMLIR®D VKPR VWX VW D L GHIEOPVHHF KD QLWP DFKLQ
DGROHVKR@WR/Y DO XIDQNRIU P DRVLLRAQL PID@M®\WHK HLLL L VRIROV S UR Q &/ V
TXHVWDRQRULWKPALRRUFRWHU QP HIWAA G X F D W LLRQQ/DAOL W X'\W RR Q &
LQW HJ# DMWZHD U H QR-R/G/X OLHOWMRL V WR.IQG LHDG X FD W XKRIQ L FHFOSIK DV L] L Q
QRW RQO\ WHFKQLFDO XQGHUVWDQGLQJ EXW DOVR HWKLFDO

)XUWKHUPWKHPHUJLQIPRXU\RD GLILWROKW V'GIQFW K H L J KWR
DXWKHQWIFLWIBQ ®OJRULWKPREVSDUHQRYRRWHS UR W HEXW K
VSHFLILBBROHYVFEQRMMWHGDDOHQBQ&LIGLILEDOHHQGRONWKHP
DY X O QH UDHERORY U D SEGUKBID VMEFR QRPW KLEBR®H U Q DQIFRIH Z RWKIR/X O G
W K XS/U L R U IPW QJRUSW R W H FIMIDR.@BE/RMWIXO J R U L WPKDRQLLFS X O IVQIGR, Q
HQDEOHG LGHQWLW\ H[SORLWDWLRQ

RRREY ™R ty2 «E/OA& e
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8OWLPDWHK®XDIDH@W KYWXG\'V RHLEUM) | O X HDIFB GHFHSWLRQ'UH
D FRPPRQPSHUDWRYMWH WLQJLWBHOLOLAREWRQFHISWHQEHARQG
F\EHUVHFRUWWE KQ DRI UDMQ FD SV X GIP\R WV RIGDAOH O O LEW®E AD
DZDUHQHVV DQG WKH DELOLW\ WR QDYLJDWH XQFHUWDLQW)

& RQFOMVIRQ

7KHGLIJLWF®V\VWHRDGH ILQWKHLYHRY FRQWHP S RRUBRIO HV FIHWQ W
VLPXOWDQHRERDHURQGHULOKRKNLPBG LKD W H VK D SRIGWKX O W X U
SURYLGIODWIRBBA[SUHVVRRWLY D\VQRAOREPRQ QHF W HRWY KMD P H
SODWIRIYSRVYRXQSHRSWRRQVWIRPW D ULVRIR U IFWRPIL S X O MWICR Q
SV\IFKRORMWDDLZIQHHPHUJHQFHDUWL I LIFQ\W & O O LU AR VWIK HVH
G\QDPLEQWURGQHREIRUPRIGHFHSWLRQ'VLGW Q W\BWHISVD DG,
JHQHUDWHG PLVLQIRUPDWLRQ'WKDW WKUHDWHQ WR HURGH '

)LQGLQURP HF HQWX GRRIYI LW R EW WK F LFCHG HDQ JDJH PEIQ@&[S RV X U H
WE, JHQH UDAMHFG S VDI RHFDVE R O H V FIHHQWVHOHOD O MGKH Q VBIHWH O R S P H ¢
DQG/RFLEBRIJQLWERDHYHWKHPSDAWQRWHWHUPLQLWWRLEGHTXDW
HGXFDWLIRIXODWQRBWKOWHFKQRORVLIWKHVHVRYEHPLWLJIDWH
(PSRZHUL®XQ XV HUWKUR XIKLW LPAHDGL D LW H UD,FWUD QV S D UDHOQGF \
SV\FKROR UIHADLAD LAHIM@H D QVIRKRPURPS DV V LFRIDX P H W\ WDRF W L Y H
LQIRUPHG GLJLWDO FLWL]JHQV

$V KXPDQLWWYDQBWNKH @ HUVHFRYMWRHFKQRORIDFPODWQRRFLDO
WUDQV IR UPDKWW.RDR B ROLF\P D NIBX¥ D WRU HFKQR J LMREH DAUR
EXLOGJLMW®YLUR Q RHK@WIY Q | BXMHK H Q W IPFSLDAME® & X P D@L J Q L7\ H
FKDOOHQWHK S, HUDVQRWHUHW®WHFK QL AD®UIRVR X PRO DDURWHF W L
WRGD\RXWKRBLILEBPHSWVR@ VVHQFEG. QY HVWPGAQIMAQ W H JRJIL W\
WRPRUURZ”V VRFLHW\

RRRE MR y2 «EyO& Wy



5 H HHQFHV

$PHUFDEN\FKRORSVNWRGLDWLRQ6RFLPBG LDQ GR X WAH Q WHOHDD O W K
7KH 8 6 6XUJHRQ *HQHUDO"V $GYLVRU\ $3% 3UHVV

SURU® 9RVRXJKL 5R\ ' $OJRULWEKPEOLILFDWGER@OLQH
UDGLFDOL$DWVWE@ P DWMEHRXUQDIALJLWIRGHWIHVHDUFK ‘

%HVIWODQNWHBRZ7D\O R 2Q0LRAHP P XQLFDWRRREHIGLDQG
DGR OHVAHOQWE HOOMWHP DMWIYRERIZHVHDUFK &RPSXWIHBXPDQ
%HKDYLRU ‘

&KHVQB\ &LWURQ '"HHSIDNIH& KEH A LVL QIR U ZDWILKRKY
FRPLQJ DJH RI SRVW WUXWK JHRSROLWLFV )RUHLJQ $IIDLUV

(XURSRO 6\QWKHPMHLFLDQGHHSIONBXE®PHUJLYXUHWWMDQFLD
VHFXULW\ (XURSHDQ 8QLRQ $JHQF\ IRU /DZ (QIRUFHPHQW &F

J)DUGRXO\ +ROODQG 6RFLPOGLUIDQEGRGLPDIJHRQFHWPWHWD
DQDO\WLF XSGDWH %RG\ ,PDJH ‘

JHGHUDHOVHUY%B QRI % RVWRQ G\QWKHMAHQWUWXGUHQ®WYG
FRXQWHUPHDVXUHYV

)7 & '"HFHSWI$YHPDUNHWHQUR UF HPBIQIR 8V )HGH UDWD G H
&RPPLVVLRQ

*RRGIHOORZ , %HQJLR < &RXUYLOOH % '"HHS OHDI

+HQGUL[&KHQ 9HUGRAOLY 'LILWZDON HUPDURIBQJIJHQHUDW t
PHGLEB UHYLRZSURYHQD@FEHWHFWURQJUDQVDFWOQRQRUPDWLF
YRUHQVLFV DQG 6HFXULW\ ‘

,/GHQWIDM\DIHP HQWLWXWH ' HHSIDEHOO\BYIJFKRORIPED®W G
SUHYHQWLRQ VWUDWHJILHYV
BRREy ™Aty -EOA VW



Us b +7= +

HOH% OF&UDH *UHDOISVK $ VIVWHPDWYEHEH QIO XHRIFH
VRFLPBGLRQGHSUHVWILGRQHWQ G V\FKROR IAIADOUHDGROHVFHQ
,QWHUQDWLRQDO -RXUQDO RI $GROHVFHQFH DQG <RXWK

JHYLQ@H5 OF&RUQIBFS 7UXWK BIQIBHFH S \&HRVH FMER DLW D
FRPPXQLFDWLRQ &RPPXQLFDWLRQ 7KHRU\ ‘

/IHYHQVR® 6KHQWD 3ULPD PN 6RFLPOGDOVHEHIRBHGWLPH
DQG VOHHS GLVWXUEDQFH DPRQJ DGROHVFHQWY 60OHHS +HL

0D - :DQJ/ /L < EXOWXAIIDOHUHQBRHRFLPEGLOVH QG
DGROHVEFHQW EHLRRPSDUDWUILXEHWZHBDY¥WLDQGHVWHWWRSH
&\VEHUSV\FKRORJ\ %HKDYLRU DQG 6RFLDO 1HWZRUNLQJ

ORQWDR :HJPDQQ %DQ & 6RFLPAGLOIEGLFWLR&LJILWD
GRSDPLQH $ QHXURSV\FKRORJLFDO SHUVSHFWLYH )URQWLH

1HVL 'LILWIOICHUD UFXRSIXODRPHWU DRMD GROHVZHQWZRUW
-RXUQDO RI <RXWK DQG $GROHVFHQFH :

SDUN +XDQg /LQ7 *HQHUDWGYHUVQHWION\Y LV XPHOG LD
VIQWKHVLVY 7UHQGVY FKDOOHQJHV DQG HWKLFV $, DQG 6RF

BKHUPDQ *UHHQILHOG +HUQDQ/GH ] 1H X UPRU U H GRIMRHFY. D O
PHGLEQJDJHPHQ@QWGROHVFHQFHORSPHQRIA WLNHURVFLHQFH

7ZHQJH O +DLGW &DPSEHOO 7 K HP H Q WKDHDOD ORWK. \DLP\R Q J
DGROHVFEHRMWBAGLYVOHHS ® FUHWQPBHYLVLIAOHQ LADOKRORJILF
6FLHQFH ‘

81,8&() &KLOGUGRIMUDYHDMFR QO LMHHWOREBBOLEVLHI

8QLWHG 1DWLRQV &KLOGUHQ"V )XQG

81 :RPHQ ‘'LIJLWDO JHQGHU EDVHG YLROHQFH DQG WKH

RRAGY MR Ty2 & OE i



Us b +7= +

ODONHQBXWJ 3LRWURZVNL 3OXJJHG+RZP H G IDDN W DQEBYVIHF W
\RXWK <DOH 8QLYHUVLW\ 3UHVV

9DOOR U 7KHPRUBGOIVNL@GLGLVRX@KU X VP SDWEQ BXWKHQWLF
LQ $, PHGLDWHG UHODWLRQVKLSY (WKLFV DQG ,QIRUPDWLR

9HUGROLYD '"HHSIDBSHWHFWDR®UHYV H@QEXW XBUHRFHHGLIYXKWH
» ((( ‘

9RVRXJ&KL$SURUD 5R\ " TKHDOJRULWIWRISFXODWRLKXP DQ
DWWHQWLRQ 1DWXUH +XPDQ %HKDYLRXU ‘

i+ 2 +HDOBWKKDY URXBKRRO BPKHOGUPHKG&UHSRBWOO\DQG
GLJLWDO ZHOOEHLQJ :RUOG +HDOWK 2UJDQL]DWLRQ 5HJLRQ

<DQXR 6\QW K HARIEER@HOW ZRBNVHQH U BBWMH G RDO® KHO O X RLR Q
DXWKHQWLFLW\ &RPSXWDWLRQDO &RPPXQLFDWLRQ 5HVHDUT

RRREY ™R ty2 «E/OA& iy
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, QARGXPVIRQ

,QWRG" VY. QWHUF R QQRAFOIAKIEQ WH K Q EWF R FDHL Q W H SIDRIH Y HU\ G D\
OLIHV SH F LIIRG&\L O GJHER X QIHR S OWL \Q RO R Q JMHXDWW R RROW HD U FK L Q
LQIRUPDRUFRR@ P X QLFDWLVAD\H Y R O YL)GDRY S D FAK H UHW X G HEDWL O G
UHODWLR @ VKWIISW K HLG&H Q W LOMICHME 2V N L OIDQY/G [ S O RW KIHLL@QW H U H V)
'"LILWSODWIRWPROVVRFLPOGLRQOLIDP HW QGG XFDW LAHENVQ W H
LQIOXHKERRZR X QFHR SSHHUFHUKHPVHDY B W K HOUQ/BR ZV K HD\D Y L J W W H

FKDOOHQJHV RI JURZLQJ XS LQ D IDVW FKDQJLQJ WHFKQROF

)RUNHD FKBPIQ® G X F D WRKISW HV HBDRWXQH [ W U D R U RISSRUW\W D QLEV \
VLIQLILBBE@®RQV LEKIRIQMIH LSQHRW L G HRL WBE X F D W LSRRODHIQ 'WILWY O
FRQQHF®DN VURRBRWKZAR UG O RDOW WIDFRHWR O R ENDQ@R Z O H B Q&
HQFRXUBUHD W ERIOMDER DRWBQRA Y DWH R KD PW L PHWQW URG X F
QHZRUPR/IULWKK FW@ HH SIDIVH FW X G HOMRW L EOIDO E HLWLY DIFQ G
VDIHWKMWDVRWHDFKWKMUH LRQURWR HM R BWDGL J LW RBOXW RXLGH
VWXGHQWYV LQ XVLQJ WKHP WKRXJKWIXOO\ FULWLFDOO\ DQ

(GXFDWRXDSHR SDERRW O LGIHY JHMYR WX VW HFKQRBEIORUPDWLR
WDYVNWWQMVVHQILBRW RUDQBPRWLRGXE DWHDF K KH K D KR Z
VWX G HGHW ¥ HULYHOW G UR QJIBG LJL WR@W HEW XV K HAH V S R BWK HRWQ\O L Q H
DQ&RZNVKH\WURWWRWRAG LJQDWGDWID QVRXQIHRSY SHPRUWLPH
R Q O LVQKID/DK HA RL @B K\ V L ARG L\DSID F HK L FRHD QW KER X Q G DEM WY HH Q
YLUWXQ@®HDDQIHUEBEHFRAL@FUHD VEQY OMSHKX UWFROPH@®WRFLDO
PHGLED ADYWKWDPHPRWLR®SOPW FUXHEBPDUBHUVRBEDUHOHYV
SKRWRDUH@ SULY BWBRD & L UF X QD WEDZLOK\LKF R QBEYGHU VWD Q C
WKHWYHD O LLWX 8 & D P H QRWDHDD F KZHKURR/L VW B U H S BMKHWVIWX G H R W IVLHD
WKH GLIJLWDO HUD

+RZHYHIQRUGW® D @ N HFMQLYE R )RW O LGDHY J HW M D F KWMKINP V H DX W
ILUMMRR QI L GLHRBW L IDWKRDRU ®@® QH G X FD WRHX/SL @W L PAHK H @ K H
LQWHGQEBRWVWRPLQDRIFDOL I'HK LVHQH U D WIIDRSI@®D N H\G L | 1 L AXR W
| X O OV D WSK$HO D W | RUPIVQD B Q O [EGIHK D Y MRUBAN | LYRK QFH R S OGHL"IL W D
FXOWWRIB DRUWKUWDVBQRIHVVGRIYBIOR SPE 6 RQ W L QX R B ¥ @LUH]
FUXFLDO

RRREY ™R ty2 «E/OA& W~



Us b +7= +

7HD F K HRXW BVH F R B J L ID DU QUWKUAP V HOR[ISO R QIHID SSUHD GDE@R X W
F\E HWL V IO\ GR O O R FLXQIU WQW Q QRWR R QL WRIAX G HEXWWR Q GHU VWD
WKHPRQOWKURXIKXYD GHUVW FOQ GLEXF DWMR WD E\ B UXAOVB HDQLQJIX:
FRPPXQLFDWLRQ DERXW RQOLQH VDIHW\

ORUHRYLAMHVVHQWRBIG R JQLKEWRBORQ O IHJSHULHRQBEMJID WLK H
LQWH UFQKMWR VWHRISDWRKUHDWLYQ@DOREPBIOWL]H @KHE VHBLVHO\
7HD F K N K R XIOHEO/SN X G H/GIWAK W J L W B BI0UE R MQ K H U HEDDADA H U RX W
W K DWK HHIUH FGW/S HR QK R 2V K HD\WU KV H BK LIVS SURWRIKD Q V IR Q © W@H H W \
OHVVRORPHDU EDXMEQLQQWRSRZHUHL@XYFDWDRR@ HOGD\LQWKH
LOQWHUGHW JHURMXFD WBR@NMHDFWKHWHUBRYH U1 PQ & H UPKR Z
\RXFDQVHWLVHOAKLEWK LIWR PHDWR PSR ZHUPHOMWIRE XL O GLIQLWD
UHVLOLHQFH DPRQJ VWXGHQWYV

$QRWKHPSRUWDMESWMEWKHPRW LROP@HVXFERQYHUVDWYRRWVLQ
R Q O MOKHU HDWKWB(\F\E H U E X O OUIRGRP LRI [ S R V XAURHD U P IKROQ W HODQ
HYRNHDVKDPRUXLO@W X G HRQWHQ VLIV YR B OK XWHK VW X G H B M/
VXSS R UDMGMHKIIMIX G JH B D F K IRMV WU HDIMAD D V V URRGRPL U R QP HIHUH
VW X G HNGWRW K HF\D @ K D WHK HH[1$ H U L HDLPM K REKBWIS X Q L V K FRHIDMG L F X O
7KLVDIMSDRAHQFRXURBHQ Q BQE R Q H VAK\L FBU W K HR X Q G D \R LIR@)\
HIITHFWLYH SUHYHQWLRQ HIIRUW

(TXDOPSRUWDRRO ODERUIBWERBWWRWORQENKPYVVLREDUHQW\
V F K RIRFOX Q VH S RUFAK R O R DIQEAVHSH HB 8 DHV V H QUR.DESB/X F D WWRKWR\K O G
HQFR X UTDIWH QWY JD LR SHRLVF XV \DIMRRRH LUURB WIKBHRQYHU VD W L
W K DIWD NSHO D AHW FKRRR HQD G X OMAU RB W W X G H BQW' VU R Q FG-HON Y H|
FRQVLVWHQW PHVVDJHV DERXW RQOLQH VDIHW\ WKRVH OHV

&XOW XIDDImUHQBO®VRD W W HAKHL QW H ULQK WR E LEXW W X G H @W 'L Q H
H[SHULHRBHYIOXHEFEBFPDOXARUPNYQ® D QJ XD JKIVWH H @\ NDH

KDUPOMRWHRQHXOWRDHEHGHHSRNHQVLEHQ RW KHWD FK WIKWR X O G
HQFR X UDANKG HORWKLIDONR ED VR HF R J QUKEL Y H URIRWO IFRIP P X QLWL |
DQG WKH LPSRUWDQFH RI UHVSHFW LQ GLJLWDO FRPPXQLFD!

BRREy ™Aty -EOA AU



Us b +7= +

)X KM UP RRIE O LWQNMYR OXIHS L G &6 ®H D DM RW H D F KZHRUKAEP D L QDE R X W
FKDWRRPMVQG PDIMFDPVRGDWKHAXVWGGUHVVXBNVNFHHSIDISHV
JHQHUDMHNGE QIRUPDWLARH EXIDW XOUHEE DWDU LY DEQPREL MBSV
7RPRUURZDQJHWIOD N HEGIG LI | HUHEQMIK® U H | RAHD F KHHUMB R HY HOR €
QRRQONQRZOHEXEGDSWDE MKBEL OWWQDOQHZA LWXDWURQYFDC
DQG UHVSRQG DSSURSULDWHO\

2Q O LM HWG X FDWIRRBRQH W ORHH/ VAR QR Q J R LSUIR F H WV K R XBOH5

L QW H J UIDRA HREXVE M HDFQMBW D ®HH Y HOWR B LV F X VR QQIUGHY SHEW LP D U\
VFKRWRRQD O\]GRIL VRIRAV S WIHF\R Q GIIEK\F D W IKRIGD QW RDNBLJIJLWD:
UHVSRQVLELOLW\ D QDWXUDO SDUW Rl HYHU\GD\ OHDUQLQJ

)LQDOA@ANZ RUWRSK DV LIWIQREW O VPHHMG X F D \B DR IOV VHEIOMU RD G H
HGXFDWIYRQXGWXFEWHP ®WKUVHVSHKRQHVWGHVSRQV LKLY D WH
SULQFLVBIOBIWLGRRBLWL]HQAKKBHZBUDSSET XODQVKGILJILRQID
'KHQWHDF KHIRP RW.I) GQRVNVWWKDLQNRQGEROODERRBDWL®R H\UH
DOUHDG\ SUHSDULQJ VWXGHQWY WR EHKDYH HWKLFDOO\ RQ(

,QVXPPDUNKIHQWUR G REWHK RYQL G/HH U YO-MD F D VIR F W LR @V H D F KIHQUG/
HG X F D WWRWH/P L XGW K BWWLIHGS X F D \W YDRGVX DR XWH F K Q R A.RWB E R X W
KXPDQLMHQWHPQUWRBWYLHWP\SOLI\ERMLKWMWUHQDWEMDNQHVVH
%\HTXLSSUWQAGHQWKKWNO®RDY LJDWDHIHDO GLVH®\HD F KCHLEWR W
RQO\ SURWHFWLQJ WKHP IURP KDUP EXW DOVR HPSRZHULQJ

RRREY ™R ty2 «E/OA& AV



7TKH5 RHRI 7HDFKHWY Q' LI WD GXFDMRQ

7HDFKBWUWEW KKHDBVE LJLW®GXOFDWIKRY HUDRRQMWUDQV P IRWW H
NQRZOHEXWOMVRPHQWRIXLGHW ®RPHRGHOGVNKEURFHMVKDSLQJ
UHVSRQWGILEOWDWL ] HQW KW U D G L WIORDYIVO WRIP F KKHDMBI O Z DEWH H Q
UHVSRQVREBORPRWLXQUILRVALVFLSDQ@HIVSHPWKELJLWDHWKHVH
UHVSRQVLELSDWERIEF GIXBVWHBUQW WAL NHWKLBERDUHQB QG
RQOLWHVLOLAKQHEWHUFEBDWJIKRZVW X G HMDW @ X W KHXQGDPHQW |
PLVVLRIQVHDF KWHRD L\QKMDPHWR XLGRXQSHRSWR ZDIIG/ G RIPQ G
LQWHJULW\

THDFKHUV DV "LJLWDO 5ROH ORGHOV

6 WXGHRBENWHBKREANV KHALHD FKBEHKW YEBHRWHK IO IDAHB QO LEAH QHG XFDWRL
GHPRQVWUDASRQGILE OWIEQ WXFBRWHULI\WWRIUFHYRWHRBWMUQYRQD
GDWDQGRPPXQLFDWH\WISMI X OVON X G HMWHR/R UKW LNHOR GRSMIPLOD L
EHKDYLRHVQGLILWP®RGHKRHYRMHDEHLQ@PWHFKQRKBHWDWKHU
LW PHDQV PRGHOLQJ FXULRVLW\ KXPLOLW\ DQG DFFRXQWD|

JRIH[DPSOHKHOQWHDFRIBE LWV P QR WX UME R XWK DF¥S' O H WN\S O RWH
W R JHW KAMK RZWW X G HADKAEM D U MLERINWH F K Q RIOB Y K D USIER F HAKWL V
DWWLWQGERXUDNKNRWRDSSUR DGAK L WIRR DYWL W L AIVWGHRD EOL QG O
IROORZNLWH FEHVFKAD® O WK D WHK HRLA [SH U L HDLPARQ O IFEIB OO HQ J +
LOOXVWUDWLQJ WKDW PLVWDNHV DUH QRUPDO DQG FDQ EH

THDFKHUV DV *XLGHV 1RW &RQWUROOHUYV

2Q R IW KPR VMR PP RBL VFRIDS W LIREGR/RWY O IMDH H WG X F D W WRKQD\G X O W \
PXVRRQLWERQWHNHD VISFR/IFK L O G IR IEQIHK D Y LIRLWOWX SHU Y LVLR
LPSRUWHWSM FLIRVAX QIMWXGHRWWFRGWERENUHWP D\ O H D/ER
VHFUHF\ UHEHOOLRQ RU ORVV RI WUXVW

THDFKNUWRXIO@GYWSESRGLWLRKPVHDYIXKYGHWUXVMEXK@XIWWRFD ®BHOS
VWXGHOPWWHQWHFRPSOGILJLWDSMHULH@FPXVYGLOSISURBPIKKDVL]H!

HPSRZHUPHQW UDWKHU WKDQ UHVWULFWLRQ

RRREy ™R ty32 -EOA AW



Us b +7= +

L QVWHDINGED\LQRQXWMWKEDDW I RVMPHDB FRHIKWD \-/HWWD DER XW Z
WRVHVKISODWIRDPHOYKEVKLBURPRWHKWRQPRPR\GEHVSRQVLWEEZABALYV
TXDOLWLHYVY WKDW DUH HVVHQWLDO IRU OLIHORQJ GLJLWDO .

%XLOGLQJ 7UXVW DQG 2SHQQHVYV

ODQVWXG KW VWDMWMDIIDR XWKHRQO IHPSHULHEGNVIBWY F LIDWIOHQ YR O Y |
PLVWDMHEDUUDV VRPUHIPMRISXQLVKP AKYIM KXY WKHUHFRUWDDVH
FOLPORWWUXD/YAOMSV\FKRORVDFB®WKHQVWXGHQQWRE KDWVKH\D YKDUH
WKHHWBHULHRQEWK XMW QUXGIAXKHIURRUB LN MOV HHKNHOBSH IR DH
SUREOHP HVFDODWHYV

% X L O G QAWWD @ WWELVWHQHRB K WKR X DLGY MW X G HVEBDVWHRI [SUH V V
WKHPVH®YHMWKHLLHREHKD Y WVRIHPLVIXLGKERDIOWRQGHUVWD
EHIRERIUUH FMRILGIV W DIXHHG LV F X VIVIL\)RIQ O EGIHKD Y LRV WRID B\L Q J
~7KDWZ/WRQJID-WHDFKB@®VN--KDWDGHKRXWKLNIZ\D VRND\"6XFK

TXHVWLRQV HQFRXUDJH UHIOHFWLRQ DQG GLDORJXH UDWKH

SURPRWLQJ 'LJLWDO &LWL]JHQVKLS

"LILWHLOVL]H QWKKBE L OWW V AV KHQW H WQ HWBIW K L F DQ@\HVSRQVLE
7HDFKEOWMFUXFUBQE HOSVRXG HK@VEW U VIWIDRWLIR Q O EQK UW K W
VDPMHVSRQVLBLNOLWLE@IR FLHVKLVQ F O XGHWS HFRM RHBSJIWRW HF W L
SULYDBHFRJQLFIWQHGLEQHRUPDWLRBRQWULESRALIQVLWR®LILW D
FRPPXQLWLHYV

'LJILWALOV L | H GI\GKKLFD W K R RQRSEVHW U H DIMPIGL Q JADHHV VERKAYWD R Q JRL Q J

SURFHVV ZRYHQ LQWR GDLO\ WHDFKLQJ )RU H[DPSOH

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

e QODQIXIFIDVVWKHRD QHYDOXB MWV XD WIHFAKQLEKXHBGQRQOLQH
DGYHUWLVLQJ

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

*KHQWH D F KLHQUAWH J G DW.FVIDADL |H Q QKMRSJ X ® R BM HFW X G HEGIW VOR H H
LW QRW DV D VHSDUDWH FRQFHSW EXW DV D QDWXUDO SDU\

RRREY ™R ty2 «E/OA& AL



Us b +7= +

(QFRXUDJLQJ &ULWLFDO 7KLQNLQJ

7KHQWHUQOIRR ZH BLQ | RDW L E® W R VOROL WW U RKU H O L D2EXHRIIW K H

PRV\WR ZH U NNL OMHAD F K@ X OW L ¥ QWVHIH W X G HIQA/WL W MFKOLAGQ N L Q
(QFR XU D YMXIG HORVH VW Y RIQ LD\Q & Y D O XRQAHILRRO W KE WSV R W H F
WKHP IURP PDQLSXODWLRQ VFDPV DQG LGHRORJLFDO H[WU

7HDFKHUV FDQ LQWURGXFH VLPSOH H[HUFLVHV VXFK DV

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

&ULWWHKOLQ) HIRBIR ZHMUIW XGWMVRDNHQIRUAFHK® LFBINV IPYWLQIRUPDW |
DQG EHFRPH DFWLYH UDWKHU WKDQ SDVVLYH FRQVXPHUV RI

(PRWLRQDO 6XSSRUW DQG 'LJLWDO :HOO %HLQJ

'LILWMDIO/RMVIFQUHPRWL FRROHTXHQBRW KBIQ [LHVDXVEHGRQOLQH
EXOO\W@EJIKWW U RVARR QVWHRD QHF WD AK DWW | W VK H. U D'W X OMRY
QRWERID Q JHDV W X G HRR\R'G H U | R U P IRQEFHHK D Y %RWK R Z LHDRIS D WDKQ G
DZDUHQHVV WKH\ FDQ LQWHUYHQH HDUO\ DQG RIIHU VXSSRL

7HDFKNKR XDGVHRG X F DAMHX G HOGEVRYKW D O B KJ L WD BL'WAX FEVW DNLQ J
UHJX@DHDINWR R FUHHEDO D Q RIQUIIDIHR | 10 LWPHP BQ & D L Q W D IUGHLDQD)

ZRUQJGHODWLR QKR SV D PLANG I X O KHREE LB QG K\V L ADFOV L XIHAD\S V
VWXGHQWY PDLQWDLQ HPRWLRQDO VWDELOLW\ LQ D ZRUOG

ORUHR YWWHHID F KHHDUQYH IEGH[DP SGHGHP R Q VW EDW DQWH 6 K Q RXOVR \
IRLQVWDQRAKHFEFNSBRQBXULRIDVMGXFDWRQEESRZHUPYHO/ VDJH
DERXW DWWHQWLRQ DQG UHVSHFW

/ILIHORQJ /HDUQLQJ IRU 7THDFKHUV

TKHJR®HDWHDFKE3L JLWAEIXEF D WLHRTX LRIRHQ/W L QXBBW D WLREK QR ORJ
HYROWHRXLFNRDQVLQMUBUDLPHY Y WRNH XIILFLHXW D WRXWWL H Z
WKHLU SURIHVVLRQDO GHYHORSPHQW DV DQ RQJRLQJ SURFH

RRAGY MR Ty2 & OE 2y



Us b +7= +

"RLQLRJOLVOHD FRRPP X Q HWD W W H QZHELIQ IDUME [SHULP H @ UWWERHIZ
W R RODUM | | H F WADARW R W DX\S G D WBHK® U LHJ $ H U L H DIFMAR O O H DIRAHAH U \

FR O O H FOMIDYHD LZXID WQ MVBIF K KL V F R YDHELRVRWQ O LMIDH H WD @& H Q H DLQW
HQWLUH VFKRRO

6 FKRRDOQWE G X F D W XRWX R WMKNRIXEIDABWR S S RUHD FKEHBV R Y L G MWMUIX FW X L
WUDLQDREHWHGLIJLWDOHWHVRXUPQ@WLPHRWHIOHFWRERZHUHG
WHDFKHUV HPSRZHU VWXGHQWYV

JURP $ZDUHQHVYV WR $FWLRQ

8QGH UV W DROGQ GERIMQ J HWR Q OW K HL U WW HBH D F K HPIXW \W O WRU D Q V O D
DZDUHQHYWRQFUR®BVVURRFPLRIOLFDQ QFOXRAHDQLIIRWNVKR S\
SDUWLFLERQR@ILQWDOHWDPSDLJIRM QY RO WMIXGHIQQSMHU HGXFDW
SURMHFWYV

"KHQVW X G HWIWNHFWLYROHMVRUH[DPSOE GHVLJIQERVWHUMDWLQ
DZDUHQWMIHRYB UHVHQWHAQHDRIGRQ O LHMMK ' FVK HAQ W H U QIDHOL R Q \
PRUBHHSONDFKHRKRDFLOLWIPEHR M HHFRVFER X UDUHHQ P\Q G UHD WL Y L
WUDQVIRUPLQJ RQOLQH VDIHW\ HGXFDWLRQ LQWR D G\QDPLF

%DODQFLQJ 'LVFLSOLQH DQG &RPSDVVLRQ

6RPHWLPGHIW F XV VLIRRMRD O LEHKDYLR W H UXIHWWK RR®LVFLS QR IQ H

HIDPSQ@HKHQVWXGEHRWVMYSSURS BRMWHI \@ JD JHF\EHUE X O \KI) J
WHDFKBIRHYGLIILFXKDOD EHW Z HHHQ@IRUFULROBQ GURY L GILRRW LR QL
VXSSRUW

(11HF W HYGK F D VDREUGBW MAMKVH VB F L G ZQ WK U H V W R UUDIWAL FHKUDSX Q LW L Y
PLQGV,HQW W HRIIR F XV VRD RQS X QLVK PWR MR F XR/QUH | O H F WR.RW K\

DQGFFRXQWDELIDLGWW X G WEWK LRER X8 2V K HLA@BFWLRQWFWH C
RWKHUNQ ®RZWKHAD QHSDULKKDUP WHDFIGHHSEHVVRQKDWQL P SOH
VDQFWLRQV

RRREY ™R ty2 «E/OA& A7
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7TKH %LJJHU 3LFWXUH

SOWLPDWHKWHDFKHBOMIGLILWGOFDWI[WE& EGHYR Q/® | HWWL\D ERXW
VKDSLMIHQHUDWKRW XVIWHFKQR®WRPSURWKBARUOGVERQQHFW
FR O O D E ROUDEWUH DWWV S R Q VZLHEDDR K HDW\D R W X \BW R W H PAMDQGIH Q W 'Y
G LJLWIDVOMAK HD\USIU H S D WIKGHI® R D U Q MAKIEX CBAR W H QR RXBL J L IVRDLDD G
HWKLFDO DQG PHDQLQJIXO ZD\V

%\HPEUDFW®UYR OMH D F KKFHO/SN X G HEGIW R FO-RWX VIV THQ W H M § H WK W
FRPSDVVLRUGRRIKWIX@EQIJDIHGWL]ROBRWWKBK\VLHAD@G LJLWD
ZRUOGYV

8QGHUVWDQGLQJ 2QOLQH 'DQJHUV

7RWDPND QL QJ XKW X G HDEWR RGP O IV@H H W/\H D F KPHKUAKL U X @G H U VW D
ZK DW\ S IRVG D Q J HHP I @V KGIL J L IVFDUDK@® 2N K HP\D Q L | HD/QWB K \W K HF\D @ H

VRSRZHULRCKD S WOKPRWLRQEHKD YR RRIXQIHR S OKLXYQGHUVWDQC
L\QRWERXWHDWHOQRWLVWWRZABWBFKQROBRWMKHWWERXWLOGLQ
DZDUHQHYO QIR UMHBE DD Q FHKEU V S H RVKLIWE O RZN D F KW ®RI'G X F D W H
SURW B B®X L GMHK WX G ZQ WAR Q | L G HAKAHRIQ O IZQRH CPCX F 1O L N\MHKWBIH D O
RQH VX CROE R WRKS S R U W XIQ @/IL\HNR/P D Q VW X G HIQWMD/R BW H S D U\DSADHF H
EXWH[WHQWRIR®@HLYWHU\®DR IHKHFRPPXQLFBVSHWHVKNHPVHEXH®D G
IULHQG VR QSW HIR U D UWMV K HIL&H Q WMKN\R RIXO LLAHA H U D FMKLLR/Q \
FRQVWBRQMHFWRRE Y BUVRDNHWKHPXO QHUW RQSH UL HQYKIBW Q

GHHSO\ DIIHFW WKHLU VHOI HVYWHHP PHQWDO KHDOWK DQG

2QHRIWKPRVWRPPRRQ&®DUPIXOUPRIRQO LWMNF\EHUE X O ®QLALIN H
W U D G L VELXFO@D BEL FIKVF R Q | L Q\HRBS H F LS DD FHXFRW FK RRDO O ZR LWV

SOD\JURXRQBMUEXOIRQQRZA\E W ZKW UH YWKUHI\R , WFD QR F F XWK UR X JK
VRELP®WGLPHVVDJIDBBWUHYHRQOLIDPHWDNLPKHRUMRILQVXOW)
KXPLOLDW[LFROXVIRRQYKNSUHBGIDOVWHKXPRUXDWPDNHNWVSHFLDO
GHVWUXPWSHHIVLYVWEOGEMLELOVWQ JOHXBERVNSKRWBEH/ KDUHG
KXQGUHGYV RI WLPHVY DQG UHPDLQ DFFHVVLEOH LQGHILQLWH

RRAGY MR Ty2 & OE A
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7HDFKHXWWQGH UV WKOQBHKLGEHWFWIRQOLDH UHVVWK® UM
HPRWLESQDQKBWQHMR Q[LHILWKG U BRIIEM FOLYARKRROUIRUPDQF
$GGUHVWIQUWVXHHTXLBRYMVKD®LVFLS QMOBO ORUMHPSDW RS HQ
GLVFXV\DLRWKHUHDWRIRGO DV V URKPWXKHUML Q G QBIY® H V S DM
YDOXHG ERWK RIIOLQH DQG RQOLQH

$QRWRHUWWK® RV O UQRRPLQ®SURFMMWRXBEKFIKGX®PWQLSXODV
\RXQ3HRSDPWRUXVWHQPDWLRAWIEHRWM[SORLWENLSRVHRRPHUV
RIWISQHYVMWEWNPVHDWBHIVH QRAHMVQ W RRUSH H KXW L QW WH@®Q B | |HF WLR Q
VORZDDLBGRQW WRHF D XMHR RP LXQWUXD KOS SHRASULY W BHLWBDFH V
W H D F KOHUWAR P H W LW KRIQ M\G X QW R RW EFFHK D Y LIRKID@ W X FIEKW HF U H F\
DQ[LHRAZLWKGUBHEPAJQLWIQH¥BUQLQI PW EQRZLIQRZWR HVSRQC
DSSURSULRWBAFKQLIS GRW HPBWREG G ¥D\VD YBIVW X G HIRW HU LR X \
KDUP%XWUHYHQWHBQ@MLWKGXFDWEZRRFKLOQWXGHQ@RWHFRJIQL]!
LQDS S UR DGLYIDIQHHR/Q G H U VW RIGFGS R U W B (SFHHU V REDEDXOQ G D D QHVR

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

$VLPLODHQVLMVLWKE Y R OWVKINK D URQD W L FROBV[IS OWPLD JHARRPPRQ O\
NQR ZIQV H[WLSPRQDGROHVRAHIKBW\D F VL FRAM IBOQ L YEH DX U L R WLWAKR W
S HHW H V VXMW WHKUP® O L F LLROXWH@WE H Y IRIQ FIHQ P D JIHY H QFAR Q WRNRHOU
LWWVORYIWQOPRPH@ALPSXO\GHA VLRQ FFIDNLI)IBD VWLIRQIVHTXHQF |
7HDFKHWXW WSS UR MFKIWR SZEW K RKXNG JP HRUMKDP HKHO S MQUX G H Q W
XQGHUVWIX@G®PRWLRDP@ HIJDAVNYYROYWEVQRWERXWUELGGLC
FRPPXQLFDEWIRER YW D FIKLHDV S HFRWQ V HIDWG H O 1 SUR WHWWR R QK W |3
FRQYHUVDER®WLY DR WKEHUPDQHOEBH JLWBDWLRQEHI DWPRUH
HITHFWLYH WKDQ D ZDUQLQJ GHOLYHUHG LQ IHDU

"LILWDLO/ NVABRWLPLWHR®WHUSHKYB®BRBD OLRFORBGMLSXOBWLR
VWUDQFRPEDQIRHIDOJRULVEKRPVKLFDPVR W QVWDQEHKFWH WQWR
UHYHDODYYZRUGHMD QRIQDRUPDW UFRHU VR@DWOR X QIHRSA@KRD UH
RIW HDI\AD X W LR ® R UM UXVWIDIYDVLIEHFRPH. FWIRRVXFKFKHPHYV
6LPLODWDYJHWGHG UWLD/NRRIQ W HVGVR/Q O L Q B YHG S O R VW LW RW LR Q
DQBEXULRVHWFKHBKRKQGH U VKFAY & HW B F VZIRRNND @& T X VSV X G ZQ W K
SUDFWY WR® W HIWBHANR W K)FW URPYHULI\WAX UPRHRI HFRJIQ L L Q@M
GHFHSWLURRPRWILRKDERWSDXVLYKLQNRQGXHVWLEGLRBBLFNLQ
DQ\ OLQN LV RQH RI WKH VLPSOHVW \HW PRVW HIIHFWLYH OH

RRAGY MR Ty2 & OE A
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([SRVXWEQDSS UR KUDWPHKROQ W HD &R W KWHRIZ LFR) F H LB L O CUGI®
DGROHV FHD@F R X QM R BW/@! [ X DRAH [W U H PPLDAMWH LIRQD@L QMR PHW L P H'
DFFLGHQWRRHW LRPXRIF X ULRWBXWK [SRVFD KD DHV W L VDXQWBHDX V H
HP R W L RE&LDVAV U,KQWAW HRIG/ R O HOH O\ LRIQW HFK Q LEOW RUSJURKLE LWL
W H D F KHKLRUX IOHEOVSV X G HEHAY W @ R 8V H ULQCDVOHW K'BIE L\OW W H F R J LK H Q
VRPHW KMUIRQWRWHZ D\D Q@& R/DOER XWLWKWVUXVINGDEIW FXVVLQ
WKHWHSHULH@SHIW @\LWKRWX\G JP HIQMO SQORUPDCKHB O VHIR\RW LR QL
UHDFWLRQV DQG UHGXFHV IHHOLQJV RI VKDPH RU FRQIXVLRC

7KHSV\FKROR Hl FFDFORMW R F LPIDG LGH V H LSYDHU W L IXWOW H Q QA RW IR U P
GHVLJQRIBRQVWHD@M JHP AR®U HDS\RZ HUHPR W L RRHBM Q GHQRUH V
PDQ\RXQSHRSOHMGXPERWLNARPPHQRMWR OO R EHER PBIR/HD V XRIH

VHOI ZROUMHIQGORRFSMVRIWR GH D ORIHIBLLPH J H\D @ H DG Q [L H W\
GLVVDWLVIDBBHYRQG HSWHLRHD FK HHDWK HOB\ HQFRXUDBUQW L FL
UHIOHFWIRREHFLGEKDMS RS X O B-R-2G R O JR U L MWXIPWK HZKDHVWHY HH "

'K\ GRSHRSOHHVHRQOWKHEHVMRPHQWQOLQH"GHP\VWLIWIKHVH
PHFKD QLR F D VKRIOWW X G HEHFD FRR) WR RIOV K HR.W W H QD/MLGRIDO |

LPDJHQFRXUDPRPHQRIGLJILWDWOFRQQHMNPRODIURRFUHHQWOVR
UHLQIRUFHV WKH LGHD WKDW ZHOO EHLQJ GHSHQGV RQ EDO

OLVLQIRUPDWGRL/LQIRUPDRWERIR W RIDW RWK UH DA ZRU Z&H UH
LQIRUP DWW R QB ® WHKIIHY HUW X G HDQMAYH T X H 8 WeGRWVW® LVOHDRBUQJ
IDOVRQWHBEWRUNVRQVSLWHEFRULGPED QLS X OPMGLED ¥ KD FHOLH IV
DQGLYLRRPPXQLWKHMVELOWWLVWLQEMNIWZKH BBOWQ 8 S L Q LR QXDNXKG
PDQLSXODIWREGHBRIWKARWHVVHQWROGBWQ L OTOND FK HPXW W KHUH IR L
LQFRUSRRUIDGABLWH ULRQFMWRK HOH VV R@ND F KV WX G HKQRZW RH YD O XD W
VRXUFHYRVV FKIQFRUPD\WQR® G H UV WIDIME H QV WG H Q@D W@ V N
—KREHQHIILUWRW HEH O L HWIKQJWKH\H J VDR D Y L J DAKRIQ O LZGRHJ @ GW K
DZDUHQHVY DQG UHVSRQVLELOLW\

3ULYDMRGDWBI FXWLWRIVOX QGHUHVWERBWOMY HYYHUWO L PN NRU
FRPPHGEWQW UL BMRGHV L WOKQ WIKIF\Y @ D\DW L | HW 6 WK G HRINQ R W
U H D O KHIWK HRLQUO LEGHHK D YLL\R W MVQJ D F NAVGR UDHQBDR Q D]JBIE\FRUSRUD W L
RWWUDQIHDVFKDER GWJ LVRIROV S KLHIOBAK HIFU D WSK DWKIHQ W H U Q H WO \
IRUJHWYV

RRAGY MR Ty2 & OE A5
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(GXFDWRL@DNRKMKIERQF HEBWQ JLE\IM L G L\QW X G HR WN Y L WK HR DQ
SULYMFW W X@B/MH U VSHUPRGE VL@ YD Q 6 UHDWHI RQUL TESBVVZRUG)
"KHQVW X G FOOHWDW RSWR W H B\M UQ ROMWIIRURIVHOI UHWSBKHEWJLQ
WR LQWHUQDOL]H GLJLWDO UHVSRQVLELOLW\

1HZWHFKQROWRXYERW UWL I LBMDHO O LYIHQWKHDIDOD WG H H S | IPNHKG L D
LQWURBXHABRUFRP S OH\W K LFXKV W LR W Q HU DLW BIG\D Q § L G HFRD/Q

E O XMK®IL @ H W Z RVHUXDANKE. F W LPROQN L QW D U GMRJL VW L QU M DDRMD F K H U \
VKR XQRMI QRWKHEHYHORS EXQGWM KHPWSSRUWXWBWYRA¥VUYWLFE
LV V XRIND X W K HQ WPLDFQIMB\X O CDVLER @ X\VQB/L J L WP X Q L F DWW R QW H U L C
DZDUHQRIKR2ZWH F K Q RIOIREHE R WFKU H D VWDLQYGID Q JHURE X FDVERH S D Uk
VWXGHQWY WR WKLQN HWKLFDOO\ DERXW LQQRYDWLRQ

SOWLPDWHKEBPRWLAERDOHQFRMW QO LOIHHD \EHW KPRVMWU UHDFKLC
&R QVWH[G RV XMRHR F LR S D U LIV@RI® U P DRWLHRWQO R Q & KIH DRIPLVVLQJ
RXBAD @ [KD X\RW QRL Q GAMHBPKH B X VWH F R J QW{ BWKRIQ@ ER U O G H FQ\RRAW
M X WKW 2V W X G HDRLBXIWR 2V KHHHOQFRXUD YIH®@I DZDUWQRBGVXOQH\
DQGRPSDVVLR@QHVBQRWKH FWD®HOBN X G HDWWD MIKWW U MAKD W
FRPHYLWKLJLVWROHKHQWHDFKBURYLWHPHRUUHIOHFWQRRSH Q
FRQYHUVDWXRBEOHWDW RYWO QHUDEQRIMDNQEXWSD RMHPRWLRQT
VWUHQJIWK

8QGHUVW RM®EUGDH J VW K H U H CRRBVE R WP R U L JERQW H J RRUU HENX W
DER¥WOWL Y®REIWKRY LWWKRQNLQOG ZDUHQHWNFHKXKRXQGHUVWD
WKHPRW L ROQD®V \ FK R O R WIHFDO0LRN WHOHNLW X G H Q WM A\ DOBEV EHW W H |
HTXLSSWRBJHVSROIGVRDUHDW KMKIDIG D W XL G D QFMK HUWK DIOR Q W U R ¢
.QRZOHG PSR ZHJB/XFDWRUW DA VV URRIPWHH F IORREHFRPBIW R R O
IRUURZVQIRBN RXUFIKDUBZDUHQWVYYQVIRQPLMVVQWRW IDRQE TXL SV
E R W/HKH D F KIHQWW X G HQRVIVY L J DAME L J L WRWIGWAR Q I L G HQHFWL O L H Q
DQG UHVSHFW

RRREY ™R ty2 «E/OA& A~
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BUHSDULQJ 7THDFKHUV IRU "'LJLWDO (GXFDWLRQ

% H | R WHH D F KFHDUQVX L GHW X G HHQ WH\F W LLYGD®\Y LI D WK@ L J L WR QOEK H \

PXVWLUVSWHSDWHKHPVHOWKHWS UHSDUDWLYRRD PRUHVKDDR EDVLF
XQGHUVWIRQWHFXQRQRIMTXLDBWHIDPLO L DALWRQ OLRDWIRUP
W U H QLW NDWQ VK AD\VL QZKLF&LJLWR®LUR Q PHK@\BWW X G EEWD Y LR L
HPRWLRQWBHDUGURFHVAHDFKBEKR UHHOO SUHBDIUMNIEHGLEL.@E W
FRQILGHMRHKFHODVVURGBE OML\@X G HDRMYJ D R H QDO & K R X J K WLIQ O C
GLVFXVVLRQV DERXW RQOLQH VDIHW\ DQG UHVSRQVLELOLW\

3UHSDUMEMURQVWIKZD UNQHKHLIJLWDQG VAENRQ VW IHNWROYDQE

ZKDWVUHOHYWR®PD\ EHRXWGDWRBR U UFRS X ODISWRFLPBG LD

SODWIRDPVRQOLDMPHVUHTXHQAKOQ JHHDW X DKVSULYDFROLFLH'
LQWURGQHREFED OO HRMRX QYVHUIWDFKRYVWWRQ IR UMHERXWKHV H
FKDQJQIRMHUHWRRQLW RX G B BRWL YEYW R Q G H U VW RRRE W R WK H L U
GLJLM[3® ULHQBI\RUSQDW | RIVLPWW KDHDG UE $ RIWMRY G X FDWDRGD C
FKLUBIHRUJDQL]DWQEBQUWLFLS@GWROQHIVVGRIGBOR SRR W X Q L\
DOORZV HGXFDWRUV WR PDLQWDLQ D FXUUHQW DQG SUDFWL

(TXDOLPS R UW.DGHAY HO RGLILIYDWHU@AEURD ®HQ VA D F K QBIW\E R
XQGHUVQHRRINGKR S 0D W | RRREX /O WR\HR F D06 VE K R O R J& FDIP L F V
W K V@ | O X HRYF G LLGOHV H U D FEMLRENDWHQ IO XH EFBBHIUHVV XRIFLD O
YDOLGDWQRIMO JR UL WKPQW HRDSW LR ULWQPHNM HP HRYW DFF X UDF\
5HFRJQ LWIQHGE W D P LKFHVO & D F KOHUNL F ISRDMHHILW VX BVR Y UGB HY D Q
JXLGDQFGGRV WHULL W MWAOLE NMNLIQ QWW X G H % WA\Q GJH/ W D Q BR QAMKK H
WHFKQR OB QISFFORL®LP H QQAMRRG L J L WHIF H\G X FDWR MBS SURBRRPIO L Q H
VDIHW\ HGXFDWLRQ LQ D QXDQFHG DQG UHDOLVWLF ZD\

3URIHVVIRDMHDRSPWEFWLWERPSRQRQSVWHSDUDWURPKRESYOLQH
FRXUVHY® UDLGURJI U MRRPMRISSRUW XWBMHSKQG H U VW RQGELLIQ W D
VDIHWSULYDF\EHUEXOODQ@HPHUJLYWHFKQR O RR®GI®D E R UDLWILKR C
FROOHDUYHHOMR YDOXDHDORKHDWKD W VLIBBERXQHZDSSGLVFXVV
VW U DWW KIZHRWUING L | | H URO@W V U RIRPG H Y H ®IRSLAM W L DWKLDWALVQ | R U F
GLILWDWHWDFERVWDGBQ & XEMHEQMD JLQIWHK[SHUWWFBVVFKRRO
SV\FKRORJEMWW VH F)SWLIRWA V V L ROQIDAB K L 033U R W H FRVIL RFHIXW W K H L
HQKDQFHY DQ HGXFDWRU”V DELOLW\ WR UHVSRQG WR FRPSO

RRREY ™R ty2 «E/OA& Ju
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3UHS D UDMOLMERQY R OYHINO H FRVQRRIH 'R/Z QR Q O LKQOHE L WD F K DWW R O H
PRGHIRWWXGHR@® K HEHID Y LIRG LJL WHDFKY WD GLUHPSD RWKR Z
VWXGHQWWYWFHIWHFKQROBIUHYDOXDWHQYRXVYBRI VRFLPOGIGLD
FRPPXQLFDSWRRV LFGIGR Q O LIPW L T X HWGAXH D WFDWE H P R Q V WNUHDAM H
DZDUHQB@®RGHOHVSRQ\GLEQ W BRD Y 7AW WV H | O H F W[IWRHYQWS RV K H
FODVVURRROORZWH D F KGHHMLD BW L Y IPVDIQHDVEH Y L IBEW LADHV V DQ\G
FRPP XQ L F®LW HWDLOMKW X G HDARIVQ Y HR S O LFLW R B R XWKBISSUR S UL D
DQG HWKLFDO XVH RI WHFKQRORJ\

$ ZHOO SUH®DBIDHE&WW VFRQILGIHGWYFXVVHQYLWRBHEYOLQHV NV
VXFVVH[XIFRQWHHWORLWIRWKRQDVVPHIRMWURYRGIHVFRPIRUW
HPEDUUD V VBEHRQMKN X G HDAVE\G X F D WRIDWE K IR XV WT X MBK H P V H DLYW K
NQRZOHQG DI J X DIGE W U DWW RLGE U WKW VY XRIYHQOHVSHFWD RGO\
ZLWKRMXVG JPHIKM VKR XBIBUHD GAR DY LJ B WBHO O H @ XIHYIW LRWDR/Y L G +
S U D F WILXADE®D @FRHE U H DDAOHQ Y L U R QLREIQWAKW X G H B M¥OD [YAK D U WKH L U
H[SHULH®BHSD U Y VRKOHBW HFRIQ Y HU V DWER Q VW U XUDMLRHEWD Q
IULJKWHQLQJ LQIRUPDWLYH UDWKHU WKDQ RYHUZKHOPLQJ

$QRWKHNNVHQWYVBE RWSUHSDUDWHR @ W L RQHIG L Q HVIVF K HRUXW W
UHFRJQWKHSV\FKRORDF®BFLDOSDRVGLILWDROROVWXGHQWE
XQGHUVWRIMR HVSRZQBHKP SDWKQ ® XSSRUWRD\LQYROWUFRIQL]LC
VLI@W WU DV L HRWX L W K GJ@H O DWRIG O LLQMNV H U D ID/QLUSRIR/Z LAKIH Q
DQBRZWRQYRGRHNQVHR LU H QWSS R(PRWLRODIOSD UH GQBRYZ V
HGXFDWRED/ODQRHGD QEMAKHQVLWHOVWUWR VW XGHEWEODOLGDW
UDWKHU WKDQ EODPHG ZKHQ GLVFXVVLQJ WKHLU GLJLWDO H

(TXLSSWHDFKHRIGXFDERRWY O IUQNDNO\LR Y R CFXHOW L YDRALIQEGIRH W
|OH[LE D@L H ORI U Q L QLIWHDEDX F D W WRRMWW D WHES ODW IRWEBMQ G V
D Q & K U HIDRVHW FIR Q VW DIDGVEDW X G H IQQWAVE UHHWRADWIHS L GEID FK RM V W
EHZLOOMORH[SHULPMQRVG D SO VVEBQD QIVQ GVRHQJIJD JIHQFRQWLQ X R
SURIHVVIBRDWIKIRVWHBXQURN QWM VL O ILIQYQKEHP V H @/HHD\F KPHRUGVH O
W K HWH DIIRWVK MW X G HIDQWR X U DDIEQD V V UFRFOPWIXQ® K L F&H D U PLQG]
DGDSWDWLRQ DUH YDOXHG

RRREy ™ 1y2 «EO&E VAl
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SOWLPDWHIOS D WLHDIF KRBV J L WG OF D W MRER XW SRZHUPRBBVF K H U\
ZKFDUNQRZOHGJWBBOMHGBEHQ®HIOHFDIQYSSURRBK VPHHMG X FDW L R
DW@RSSRUWNXDRWMKUIDE KD O O H/KHED QX L G/H X G H@BAHW H O RSNLIQII O \
WK DDV ) R\WQOSURW H FEAXIVIF 6 VHRQDEO'L Q N L O/XVF RV FULW MFKOLAD N L Q.
UHVSRQWRRPKQLFDWHR® D ZD U HIRMEAW K L RXA J P H@WG R L QUR

HGXFDWRIWDWQVERUPWOGROFDWULRDFKHFNGLADNW QLQQWRHDQLQJIIX
MRXUQH\ WKDW HTXLSV VWXGHQWYV IRU OLIHORQJ UHVSRQVL

K H QW H D F KSHUUHVS BIUIHH F W L WK @D QR V WHWX KXW L R \DIQME\Q JD JH PH@ W
W K MW X G HRMX/G HIDWPWR U & L N AR H HINK L G D QUAD BIFIS H U L H @ DBV W
UHVSR QR DBWEH Q¥ K W\H Q WHK WK NN D F KHQUGVH U VW IDBILG L IVRDLOD G G
DSSURDWKKRXJKWTXO®UH S D U VW IMRIQHW D URIW KWX E V H T XZHRQ\N |

W H D F KAVQX G HDER R\Y O IGDHY J HSUMWR P R VBILQ 1 PADAOL ] H DVKE IS O S WQKH P
QDYLIJDWH WKH FRPSOH[LWLHV Rl WKHLU GLJLWDO OLYHV ZL

&RPPXQLFDWLQJ $ERXW 2QOLQH 'DQJHUV

(I IHFWLFRPP X QL F[D/ERRW O IGDH J HADF H Q WWHD\CS R Q V LEE WHLDFK H U
DQEGXFDWRWUAMD\L@KLFKKHWIR S DRNSUHVH@EW @6 DWAI O X HKQRRZH
VWXGHMPWEHULYWNDNBHFLVLR@QGHYHGR SL WBDWDL O LERFMX QLFDW L
LQNVKER QW HYWWR WE RX\Y VW L OHDIRQK VL @X W K RW R\ R UFRP SOLDQF
UD W KIHMAD E R X RV W H M RE@GH U V W DRUG MAAFKD. @ NRQ® VHQWRHSHUVR QD
UHV SR QV 6BV OG MEPWPNR UG L N MAR\Q W H U GDIHO/IM BB RRWY O V@HH W H Q
WKBSSURDWKPSDWKHMIDFO LB YER JDJLQD W KMHKDSX Q L WRLLRKY HU O\
DODUPLQJ

$ VXFFHVFREP X QL FDWWMREE H J L @ VWKU H D WDLFQQID V V URRGRYPL UR Q P H
W K BIV@ F R X U R SH@L D O R 8 WK G HORWKIGIGVD K DWK HH[SHULHQPRHVWLR Q
DQERQFHDQMDOXBOG®WKDIWKH\DGLVFPYVWDRBKYFHUWDEZQWEKRXV
IHDRIMXGJP HIQHVD FK HFDH VW D EW KHQ Y L UR QPHEHWP R Q V W WDIFWLLQY H
OLVWHRERQR ZOHBGWIXGBHRMUN S HF W QBHHW SR QW K& X J K WWRODKCH L U
FRQWULE X WH QW X G \GH/QWAHK DWVK HYLRIL FBIM K H D UK HRH FR PRRR U H
ZLOOMIBDUWLFLEGMWH XV VRLRRXNWQVLWVYYKMXFOVF\EHUEXOO\L
VH[WLQJ RU RQOLQH KDUDVVPHQW

RRRE MR y2 «EyO& yw
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&ODULVHVVHQWQBRPPXQLFDWHRBKHXW WV H DQJXDVKDWD JH

DSSURSUSDMAHYBIGUHHIRPVHFKQ MEDIJWRIPD\ FRQIXRHDOLHQDW
VW X G HCRX\D JBIMD U G HQWIUR/FRQF UMW R S CCH)/G H O D VWIMERDWE KILVO H
RO G\HWX G FQW ' JD ZHWPR UFR P S OGHL[V F X V \DLERRQAMY K LWL Y IDFQ @& K H

VRFLHWBOLFDRIGR QLVEHIOD Y (L[S D L QM KWD W L REJHDKOLID SORIWY D | H W \
JXLGHOK® SN X G HQWOH UV WR\QRAH UWBH®D Y LIRWK LV F R X UD QI6G
HPSRZHUV WKHP WR PDNH LQIRUPHG GHFLVLRQV UDWKHU WK

(PSDWEODD¥FUXFUBQ&RPPXQLFDERRW O IGDH JH UYL WLLA/RINV H Q
LQWH UXHAPRWLRRFVRVHD BHIPEDUUD V VIPOI®RF LDWHVVXHBFKHU\
ZKRDOFNQRZOWERHMPRWLRQPE QV DR@HYVSZQBAR P S DV VAIRWHO S
VWXGHQBWLJDBWH LFMPSWLHQ RZHW K RDQW H U Q DB DR IgRIUJ X L O%A
QRUPDOMKEKD O OHRIR\O LOLHHQ S UH V H QRALIVAQWDINWR\E S R U W X IGRLUN L
OHDUQH®XFDWRBR X WDNEMH QW R H | O A B WV L R QMDKOHFLKLR L FDHQWS RV D N H
UHVSRQVLELOLW\ IRU WKHLU DFWLRQV LQ D FRQVWUXFWLYH

(TXDOLPSRUWDERWW H B UQ W WKL NANLIR QVK FR QMR IR Q O LMDH H W \
7HDFKIFDQ X L GHN X G HVQRO\D O \ VH. W X D WFALRRIQM. SRIW H QFARLDVH T X H Q F |
DQG® YDOXDWRUPDBHIRMAFWLDKLVQF O XTHYVW L ROKFUWHGLERD LW
RQO LFRMY W UMW R J Q LF D QBIX O D VRUWK BIU P IRIOK D Y DROUE Q G H U V W DMKGIL G
ORQJ WHRSD RW K D U IS®IU V RIQDI® U P D WKLHRAY W X G HIQHDW @ S SUR D F k
GLIJLWEDOOOHQUIKRXJKWIWRBEHYHORBVRQOVD I HWWN L OEXMD OV R
LQGHSHQGHQFH DQG FRQILGHQFH LQ QDYLJDWLQJ FRPSOH][ F

&RPPXQLFDWKIRRX@GHP S K D VI PHS R Z H U PUHEWMAHKUIGH V W U LAWK IQQ W
DURRUGLNMWERNQJIDZIHWXLJILWDIDFSIRYV LW ZXH@AK K\Q G H U VWY O EVE H \

KDYARQWRRINKHEMWKDYDRGEKRLFEDNWKWHKDQDPL@KHQWHWYHW
LQKHUH®DI\H U RXN\D F KFDWDS UH VH @D VSDHAKOR RS SR UW X QKW MWH
UHTXLWHYSRQVGEEPIHVLRQ POKLGHUVSHFWQFRXUDJWXGHQYW V
H[SHULPHQW OHDUQ DQG LQWHUDFW RQOLQH ZKLOH PDLQW

3U D F W LLFDADH U DIFSA\SLUYRHD FHKQHK\D QFFRP P X Q L F DHW LHRRQV L Y H D WWR/BIVQ

LQFR U S RIHDW HORE HH) D UELIRAMF X V\RIRRQWU HE WQ V@G HIOHFM HRI@ L V H
W K BWO/SV X G HQWW U FIRQLEJHS W R U \ W HRDOAHYX G DIOWE [D P S OCHMD Z Q
IURP PHGLD RU VWXGHQW H[SHULHQFHV PDNH DEVWUDFW GD

RRREY ™R ty2 «E/OA& I/
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TKURXJKLGHGSORUDWNRQHEDMMMVGHQWILMBP FWRRRQVLSEHHYHQWL
VWUDWHIJLHVY DQG GLVFXVV WKH RXWFRPHV RI YDULRXV FKR

)LOQDOPRPPXQLFDIELARGN OLOBIQJHVIKRXEBFRQWLQRRE/GDSWLY |
7THFKQROGIRROYVBEL ®QBW X G HRQO/IEH D Y LRWHI BB HD Q G L VWR/L | W
RYHNWLPHHDF KM K R XEH USD UMW® H Y LIWR WUF\M X O X§ G D WRIQ WEDRWH G
RMHPHUJMQIHQ@GEMIHV S RVRBKHQ L TEHQ D P LRAND FKO DV V URR®W L Q X R |
GLDORUXH QIR WKHIVH V V RIDXVO RIRWA L P HIOQW H U Y H Q @/GRY X UMK/D W
VWXGHQWY UHPDLQ DZDUH DQG UHIOHFWLYH LQ WKH HYHU F

L QHVVHQFRIPP X QL F DDELRQRW O LGXHQ JHUDAP X FKDERW HY HO RS UG Y W
DZDUHQBQE ULWWAKILQ NLQWWERXWQYH\LQIRUPDWHRPKHEKR
DSSURDWKKHVZRQYHUVIPNIWMKQDUHWSDWRQ® IRFXRQHPSRZHUPHQ
FUHDDAHQ Y L UR QIRAEKWAKW X G HFQWWW DIW@ P [SH U L HRLPVH RFXD OO HQ J |
RSHQOQGXOWLWHKWMNL@NFHVWIRDYLJOWKELJIOERUY®IHDQG
UHVSRQVALKEWOR XWKK RXJKWRRO X QLFDWGRBD WRILDQ V IRY®L\QOH HW\
HGXFDWUR® VHWIUXOHYWRRQJRLYURFHMYUHIOHFWUWURRDWXQ G
UHVSRQVLEOH GHFLVLRQ PDNLQJ

SUHVHQWLQJ 'DQJHUV :LWKRXW )HDU

2 Q HR IW KHJ H D WFH\D\® O HLAMR B '@ VPHHMG X F D WBR® V H QS/RIMDH QUAL VINY

DZD\WKDRW QIR U P DIQLE HD O LALWIKASX\R Y R NI QRIWD Q [ L HEWY X G HIDWAHV
KLIKOMUFHSWQ®BAHVVDWHK BIWS KD V IR/@\D Q JRIW H VW U IFFWBIUR® W H
SDQLIFYRLGDRBH VLV WDINFKHUDXD G H UV W DIHDLFXKHPXY W K HUH IR L
VWULNADUHIEDODQFRQYH\LWDKIN HULR X VRIFRQ/O LQHY XK L OBIO VR
HPSKDVL]LQJ VWXGHQWV” FDSDFLW\ WR QDYLJDWH WKHP UH\

3UHVHQ®MRQJIJHUWKRNBMIHILQVWKDPLWKELVFXVVESR V L WLGH
HPSRZHUZM\J, QVW HDICR F XV IMRIO HRAY K D WW X G FVQRAK\ODBY R RGZ K D W
PLIKWDSSHQWKHRPDNHPLVW D NHGS/XFDWFOUMPSKDVIVWUDWHRBUHV
SURWHFSWUWHRYH QIWQB/KRXJKGHRKDVLRQ PHNLIFGKOLIKNWOEWRAGV
DFW LR QDE®SM D F KHULIWK R F XU R ¥ X O Q H U D\E BQ H\G F\W X G HIDWHY
PRUG LN M®RHHR QI L GIH@EWD S D Z&MH @ K EK\Q GH U VWIPRW O IFEKI®D OO HQ J |
FDQ EH PDQDJHG DQG WKDW WKH\ SRVVHVV WKH WRROV WR |

RRAGY MR Ty2 & OE vy
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$FULWERPORQRPM DS SURDWKR QFHH D F K M K R X\0S3H ZNWAD UBIH V S H F W
DQRQGHUVWIDYRLEGH RG B WD X W K R U LODYLORKHPW\L QW LPLGD
VWXGH&QRQY H UV DIELRRQM Q V L WRSHMX¥F B VF\AEHUE XO O URRPLRU

H[S RV X\WRID U P IKRQ W A RWEHK D Q G GHH® L F DIVAHNG\R Z O HW KBIR W H Q W L
VHULR X VZEKH A¥H D V V XWW @ G HVQR\DXY S S FOUQ/B X L G D @FJHB Y D L O DVEKQ M

DS S URDHRXFR X UDRI$INVQ Q HAVD/N L QLMP R U KD L N HVDK DWW X G H DWVDOWDK D U H
H[SHULHQFHV RU VHHN KHOS ZKHQ WKH\ HQFRXQWHU GLIILFX

&RQWH[W X BOIYLIWUKU R X HO D WH{B® IS OUHD/W KHILDE V W (ZIDAMD L QI V

DOVHR IHFW 6 WK G HQNMS FPRRE& BR V L W IZYKHHQW K HAD W HIKR ZD VLW X D W L
PLIKXWQ IRO@HDQDH &RZSUDFWLWDO WHDGHW Y KQWRR W Q VW DI F H
GLVFXVDERQSVLYDMHWWLNHIXSBVVZR RGVHVSHFRMRRPXQLFDWL
RQOLEHFRPRWD QL Q ZIKIQ VW X G HQONWH UV WRINK HEHK D Y LRIRMW H F)
W K HIPQY L W X D WY IKRIRIL\ KINF W X DIQE R X QAHIDE K A D @ X L G/HV X G FAORW\R X J K
VFHQDUSBRRPSWLIQIDHFRQRCRLFARQVHTXHQPMOWHUQIMKLEK YV
SURPRWHV FULWLFDO WKLQNLQJ ZLWKRXW LQGXFLQJ IHDU

,WLVHTXDQ@P SR U WD WL BV LOILHUQEFWREOHP VREYO@DU EDVH
PHVVDJPQYOHD/GV X G HOBWR XG& L @GL J L W B B300/W RHHOLKP L VOIHDIU Q L Q
DQGQJIJDJIHPHQRR QW UDWHW H QGVIL@QIHRQ V W U X FAMHLLY FHROMAKX G H/QRV V
DQWLF IFKDWI® HQ YN WIWW DY GEHVSPMSGSURSULUBWWRENBIWFRXUDJ
UHIOHFIVQRQ\DIO\WS O D Q QLLH)ABN X G H@WWH U (DCSQIR B F WL @ B VHRAH \

O HDW R BIW F R X Q WGLU LIQFIX R /@ HAGRBW L JRII D L O XEXN@R SSRUWWEL W
SUDFWLFH GLVFHUQPHQW UHVSRQVLELOLW\ DQG HWKLFDO

7HDFKRYVIVOWR QVLGHYHOR S PG IQIWDUH DKEHE U H V H QRAQLELIQ NV N V
<RXQJFKL O GWHTX EQM FR Q F U HX\LKE D @EMKL V X D U U DM[DWH O HV
WKPWN B E VW GDRA KKWO\G HUVWD @GR E B Y FEHHQMYU R/ LV F X V WLRMW
FKDOOHQKHWRNKLGNLW L FIOFO@OUL GMWWKLEPSOLFDWLR@MLJIK KH
FRQVHTXHQWKWLLIL L &BOLV LIRIDS WW &BIH V V DWHRY KBIXGLHBGM X UH \
W K YW X G HUHVEY LQHR U P DWK FFQ@ GRPSUHKHE G DWRBIQ ®SSQQVKHL U
RZQ OLYHV

,QODGGLWLRRJI QL WOGH UV W DHPRVOLUR/XBS RMWYVHQWRRQFHUVD WL
DERXRM) O L@BIQ JHRD/HYRNMQ[LHWPEDUUDV VR HIXWOMNW UWLFXODU
VWXGHQWY KDYH KDG SULRU QHJDWLYH H[SHULHQFHV

RRREY ™R ty2 «E/OA& JZ
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7HDFKADQRUPD @IKHNPRWLR\GW SKDVLMQBEWH U\ RPQMHWVWDNH \
WKDWDUQWSURFHW/GE KBEWAD OZDDYDLODEPRXUDVH@I UHIOHF)
DQARSHGLVEXVVHRQ IR WHKHG HW K DWW X G HIDWHD SDERIPDQDJLQJ
FKDOOHQJHV UDWKHU WKDQ EHLQJ KHOSOHVV LQ WKH IDFH F

)L Q D CSAAH V H QGADL@QIHZ W WX \WH DILD QR Q J R LSQUIR F HYR/BW L Q JOHHV VR\Q
W H F K Q RHDYRRI® WHRY RV KWL VINQ @& KZHD \ \L. @ K L PKW X G HLQW/W @ D\WWL J L W D
SODWIRURDFKHXW W HYWWIR S LUFFWJ X O DSAOR Y DGSHG D WIKKE G D QB E G
PDLQWDQRSHBKDQQROLVFXVVIRIQFR QW L QXQVRZW X G HQREX L O G
FRQILGHQFH GHYHORS SUDFWLFDO VNLOOV DQG LQWHUQDO

L QHVVHQFWHH V H QRAQL@MLEITH) J U W K RXKIMAMD ER E\WW O D Q PHENQRZOHG J1
W KK HDOLRILLHWANK L OHP SKDVLN.RO X W LROM O L DQEHP SRZHUPHQ)\
7HDFKHWRPDVWWWKLED OD FRHHDWGH Q Y L U R Q PEZAKW F K W X G HIDWHV

LQIRUPMGHDYSUHSDUHW@RSD UD O HHIR [L HMKHMQ FRX UWVKHR X JK W |3
GHFLVLRQ PPWILL\QUFDOHF QB KLFRQG XHTX LS SL\Y X G HZQ WK K H

VNL@V@®DYLIDKGELILWDBYDIHDQGHVSRQYKE®®WLQWD EQUQR VLW
FUHDWLYLW\ DQG FRQILGHQFH

SUDFWLFDO $FWLYLWLHV IRU 7THDFKHUYV

7UDQVODNWRQOHBERRWL@ B D QJHQWER D FW.MFWV HQMRIBDHOD QL Q J I X'
GLILWOGROFDWKRQKQGH DWW DLVNYERPP XQLF DML I HFW LDYBIHD \

IRXQGDW VRUXISGDQUWR UG L N WAR\Q W H U @IHYIMVRIQW @ HH Q JD DIFW LY H O
Z LWW KPIDW H U3 DIDF WD FBV/Q Y DWW DHRE D F KWIB M H DRADH) GV HRQHULHQF |
WKRWO XV WRPS\OFHR Q FH SWR P RAWH WWKD. @ NRQG PSR Z M W X G HDRV V
PDNH/HVSRQ\GIHFRAN LLRIYMDO GLUH\WRQW H F\WM VBIF W LY MMLIHQV | R U
DEVWUDR\WLRQQYWR QJICEHIH GIL®HULHOBNY Q@ H O VQHHWH O H \DIEW

PHPRUDEOH

,QFRUSRUBWRRWHFDOFLEHYLQUWKGHQWLUKHRO ZREFG G D WKW
VW X G H@WHQ FR X RWIOWRHH[DP S®H D O\ ]WEHUH G L ERIDQWEZVWR U\
HYDOXDWKGEIULYDFANWWIRJIVVRFLBBGLDFFRX@®@WGLVFXVWIKQH
FRQVHTXHRQI¥KD UISEIU VRIQY R U P DIVMABBOPD RW X G HIDRNVS/S WAK HR U HW L
NQR ZOHGKHQVW X G HHQ BVRLHW K HVIHW X D \B E R/Q VW IORE\H J MDR Q GH UV W D

WKH QXDQFHG QDWXUH RI RQOLQH LQWHUDFWLRQV DQG WKH

RRAGY MR Ty2 & OE il
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THDFKHD@QXLGAQHHIOHFD/VROQW X G HORRQ V LGKHDJAH F L V MRKHAL J KW
PDNH DQG ZKDW RXWFRPHV FRXOG UHVXOW IRVWHULQJ ERW

6LPXODWLR®ROH SOB[HELVIMHYED UW L F X0 DHFOWLKH O S VWX G H Q W
H[SHULMQBNQDP LRFFIR Q O IFEID O O HIQD WD IBIQ ER Q WW®RQY L UR Q PRHO W
LQV W D\OW K G HFQW VS O RKWRHF \ E H U E X O®H IY ® DIRGGMWHP R W L RIQIDIGEN V

GLVFXVVLQHEW X GR.BI'D D F WLFQHIQ D T IKRIWHH H U F LWHHOVSV X G HHP\S B W K L] |
ZLWKLFWLBWFRJIQZIDHW QLQUJQB QG UDFWREREVWUXBWLSRQ YN V

H[SHULH @ E MWXD W LRDWL RANWOG HOGWDW R Q W L F IFKID\VWD I® HIDJEM Y HOR ¢
VWUDWHJLHY WR SURWHFW WKHPVHOYHV DQG RWKHUV ZLWK

&R O ODE R WIFWILYHVDIQH ¥ VHIRQ KD Q¥X@ G HU VW DDQBHQJIDJIJHP HQW X S
S UR M HAFRADMM T X VWWHX G HVIQRVQYY H V W R [DOANEGDH H WAV X 1BV V LD@DUHQH V
FDPSDLJRW UHDMWGIXF D W LPROQWDHOU HEFWR X UWHD P Z RGNV F X V VILR®
SUREOHP VRTKMH\GBIURMHFRAMWQOVHLQIRNFERZOHBEXMD O VRRXOWLY D'
OHDGHUFREBXQLFDWQEQHDW LK@V W X G HQBWNRZ Q H U VKIWVEK H L U
OHDUQ@L@® R QW U LVE RWKHH G X F D WRU RV HEWH UWK B HVV E® ¥R PR U H
PHDQLQJIXO DQG ORQJ ODVWLQJ

7HDFKHDWQ QWHJGRWMHIDWH DB BRWYKAXUULF XORBHDMRDWLQXR)
FRQWH[WOBIDRKH[S B ULH QG KNV WRUAR F L\DWX G VAWX G HFWVQ D O\ ] H
KRZPLVLQIRUPDSVLRIREWEWAR F L HVRIY H T X H @FHD/Q J X B O V WHK/H \
FDQ@ ULWLIEKBIV X D WIHAK GIVEL ®R Q O LGIY HUWRVR G L DQ V F L H QFEW
WHFKQRBRXWUVMWXGHEVOWH[SORWKHWKLEPSOLFDWLBRQWLILFL
LQWHOODQH@AEID LY IPEHG G ISQD F WH.[FHUF LLMHIVU L R X E M HHRQAWNK U H \
W K IRV O IMPH H WG X F D W MRRAW R O DEXARR Q Q H PMAEGR D ®HD U J RPD V
HQKDQFLQJ UHOHYDQFH DQG UHWHQWLRQ

S5HIOHFWINVBQRW KHUW ERPGRQHQBUDFWDFIVQ Y LWWHHRR P SOH W L (
H[HUF LRSIV R M HAMX/G /R XEOHE Q F R X U BVIBHLGY F YWKVH[S HULH@RBV H
LQVLIOWERQVLIGRIIWKHARX OIBS S @K DW K HAD Y & HIOQ HIGQU H B3 J L W D
LQWHUD FWLIRFKVHWD\VI DF L O L@&DWFK VVWR QM JKOLOKWV REHOHEUD
UHVSRQGHFQAMLRQ PDAGGLURVVFRQFHSRNRROVD §HVOHF\§RRQ
RQO\RQVROLGCORMZDHEXIBOWRLQIRVFEVDZDURQHWWKLQ NRQG
HPRWLRQDO LQWHOOLJHQFH

RRAGY MR Ty2 & OE vl
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,QD GG LWLR@D VV UR R P CEFDVIHGAWH BIFVKAHDURQ F R X UDHWS R Q GILE DW D
EHKDY MRUJR XS HULH @WDLQE IR QBGF KR RBW VL JIQP HWYMDIWH T X L U
VW X G H® R IS O RRIGIO LDHHV R X UFFUH.WV L FFDROQ0B XUFRW HIKD RIS D UW L F LD W
YLUWRRPPXQLWIQOHXLGHRQGLWSEBRYLRESHS R UW X QR USIUHDV W L F |
DSSOLFDWHIRRK HWD\WR E VW K H WHSHULH GGAUHRW UBHGEDBR G HOS
VW X G HIDDAY\. J B WHO O HOREW U X F WK IHXCB\S UR B BKHB\MW KHD SEHW ZH H Q
W K H R U LGV W DQ@HDIZ R USIU® FWHEMX UN QW VVRERRW O L Q H
VDIHW\ DUH DSSOLHG LQ PHDQLQJIXO ZD\V

,PSRUWDQWDRWRFWOY VWRNBHEHVLJ@HRP SR ZNWXG HDWMMMWD Q
FUHDIWBRWXLGBWW LY LWROHOKGP SKDVSHREOHP VRRRMLIQMEHAL VLR G
PDNLQDQG®HVLOLHBE®IRWKBHV VD WK DAW X G HCDWYE JH Q IP\Q GV K H

DELOMWRYDYLJOBUBLWEDOOH@XH¥HVVIXOOIDPLA[HUFLDHRXQG
HPSRZHUPHH@WFDSDELOLWDFKHRWWIRBQILGHQRIGEHSHQG PQBH

UHVSRQVLEOH GLJLWDO FLWL]HQVKLS

)L QD CGQ\D F WILFF\D DY D WRIRIWM | H F WZLKYHHB R P E L @ZHL @R Q W L QXXIRXOYR J X |
DQ®XSSRUM FKNMKR XPIEL Q WOIKIOR P P X Q L F DRVQLREDR JTHX H V W LCRIQG/
SURY LIKH G D @KH Q H WHAUX G HIDAW\R X QXAQHFUWH U W IRIUG MV L F X®UAD\F W L F I
H[HUFLYKW G DL UHAIGNKH | O H FGWLWHAX V B DREQ JR LAHQ W R U ¥ KHDDV H
KROLWSSHE R DARKQ O IMPH HMWG X F D WSIWRXQG H@QRWRYIQ GDVHIDZ KDMR Q VW LW X
RQO IGDH JEXWO VR LW KWN L FRD | L G HIYFE® X G J P IQGIWH V \WDRID Q D J H
WKHVH FKDOOHQJHV WKRXJKWIXOO\ DQG HWKLFDOO\

,QVXPP D S\UD FWLF\W DY WW D)W RROUOAV@HHMG X F D \MLREDE V W WKFHR U \
LOQWBLYHESHULHQRMWRXMLPXODWERQW D E R UDW MHUHFMOW HJI U D W
DVVLJQP HQQEWH | O H FGLLWRHX V WAL IRIDF KSHWR/Y VGAHX G HAL WK K W R R\® R

XQGHUVWR@GEFLEBRWHVSEBVR QO LUQHW NYHVIHFWLY SWRRRAMUH W L F L
WKLQNLRRWLPIDOHQBYEPSRZHUPHQWX WLRYWGHQADQDYLJIDW
WKH GLILWDO ZRUOG VDIHO\ UHVSRQVLEO\ DQG FRQILGHQW

&ROODERUDWLRQ ZLWK 3DUHQWY DQG &RPPXQLW\

(11HF W LRYQHO L\DIHI H W G X F D WHL[ V4 QEFBHFAR QB K FODVVURRB FK HUKL O H
FHQWWERLGLQNXGHEMNOQRON XERPSUHKHGY 1Y ®DRW HRQWKG! L U
RZQ

RRRGy MR ty3 EOE Yy
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&ROODERPDDWBDRIG WV N HUNVQ & KH.GIHBPPXQLWVVHQWRD®IDN H
FRQVLVWKEIRUMQYHUR QPG & WFKW X G HHFDWRD Y LI DA EL J L WRDO G
VDIHDQGHVSRQWVKHOQHUINWZHHERRPQEDPLOYWWHQJIJWKBQRQLQ
RXWFRPHM QIRUPHM KRNV QS URY LVBWX G HZQWXE UR D @HW Z RU N
JXLGDQFH DQG VXSSRUW

% X L O GALKQEJR O O D ERE/ID W ERQRS H Y U D Q V S PRIMRXNDVFL REOD FK AD §

LQIR UMD UH @ER XAX U U HQ WL WG QIER/H U J LRYQ O LIV NDQQ G UDFW L F
VW UDW HIWPHRWY L WRR WL G LEKIL O G UMBFK Q ROWRHDWK RP H%\VKDULQJ
NQRZOHDBQMJHVRXURBXFDWRLB\R ZHWD UHQWRA QDJHLQPHDQLQJIX!
FRQYHU YV DALMRKKHEKL O GDERXRN) O L\OH HWKLSDUW QH WWLEV IR U |
GLILWBDEFDWURE VHULRIN VR O DO/ R QWVDRF R RBUL Q D W HIG WK D W
UHLQIRUFHV FRQVLVWHQW PHVVDJHV DFURVV VFKRRO DQG K

"RUNVKPSMQIRUPDWHAQROVKLIKBNHFWIRRAGWRVWHBDQHQWE
HQJDJHPH®WVHY HQMOOBRRUH QMR SHU L HKEILILWDQGVHADRB M
FKLOSHW YV SHFWS DRSO W | DWQRB/S SO L F DIWU R @ KID@GEL VF ¥RV PR Q
FKDOOHRUMWFRQFH S WO RRDWRL® HP R Q V WSULDFEM Y R D OVOXMWF B V
DGMXVWLWAYDFHWWLQHFRIQLAMUQLYLIQRI F\EHUE XO ODIQJ]
XQGHUVW V@G LRHG LDOJRULWKAWHVVLE@RWQ GHG X F DO/MK H @ WW
D O WRV U H Q IWVUKXEREWV Z HMHDD F KDHQUBD P L O IFRU\H D VDIVE.D UFHRGP P LW PW @ W
VWXGHQW ZHOO EHLQJ

&ROODERDDWRR & GUHAD VRISG.R U W XIRIIDIHM) YERPP X QPWPEH UV
W R FW L YSDOUW L F L SRQUAIL\IH H W® L W L D BFLKYRIRFOD/Q Q Y R OYPIL O L)V
FDPSDLJD UHQHMM HEWR/P P X Q HW H QMKW R P RWHY/ S R Q @ ILE DM D
EHKDYLRHQVWXG HCHM/G X OAVRG HO HQWK LRRO LSUHD FW DRMEVFW LY H C
HQJDJLIQWDIHWQLWLDWKHRSRUW RQWHKHDH VVREYHL QIR WKH.&
FROODERDBWURBRYWHUWHQWAHVKDUHBVSRQVLEKBUWKHQWLUFL
FRPPXQLPRQWULBXWKSURWHMDMOBRGXFDWIRRXQS$HRSDEELJILWD
VSDFHV

WL T XD OPS R U WIRDW Q WDQ LR LGLID O RUXW WHKUR@M H WLPMWHUDFWL

SHIXOQHZVOHWWPHURWURQOLIRHW XPAD BURY XBHG DWHM HZULV NV
HPHUJLQJ SODWIRUPV RU UHOHYDQW QHZV VWRULHYV

RRAGY MR Ty2 & OE Y=
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7KHVFAKDQQMOWSDUHQWYRUPBIGRIIHESSRUWX QRUWMKH W RO VN

TXHVWLRKDWHSHULH @RHVH HNXLGD QFHD FKZMRSULR U EWQMAL Q XR
FRPPXQLFDWHASDUHQWINWXSSRUDGGITXLSSWBKDQGBMROYLQ
FKDOOHQJHV UHLQIRUFLQJ D FXOWXUH RI YLILODQFH DQG U

&R O ODER VR RXIBEHRW HW 8 UR | HV V LIRGEDDAD Q L ] DRXLVR\DIVEWF K R R O
&KLOSURWHFILIRQFLRU QW KXB®I DOWRXQVHOBRDEHQIRUFHP BDQG
F\EHUVHFMN[EHUAVDS UR Y IY®H X DIEQVH JBRQ/® H V R X UFTHIW Q H UALRALIS V
VXFRUJD QL] DFQ.OREYDMID F KOHIUSD UH VB ¥ VS PRGHIHF W L WHRGRR\P SO H |
VLW XD WLXF@VYR QO IKPHUD VV PHHGWR LW R WIDRED HD FRHWDSSLQWR
FRPPXQIHYSHUWLGXF D VFR b DDVHH W Z RUWX S S RUKAMVY KD Q FMAX G H Q)
VDIHW\ DQG ZHOO EHLQJ

& X O W DR F LIDAD UH QSHO/DDWHUR QBFROODERH D RUNMMN L O ERW H
IURBLYHBDANJURYDQ®W X GHRQO/EQSH U L HRQEWKRD SE® RFORUP V
YDOXBQG [SHFWDWHRGK NKRXDSSURBRIK ODER 7 DWKHR@V L WLR LV
WKHGHITHUHOBRNX M RDWLGD QREIQFO XD RWBHVSHFYQIXDILRDUH QW'
L QG LDORIKRXWE ZG L J L WIDVANYW H UAMHNRK O W X D DGKH/O B X L /& XOVQNG
HQVXUHV WKDW HGXFDWLRQDO VWUDWHJLHY DUH UHOHYDQMW

J)LODOPROODERURWWRIKROLVMSEL.SU RDFRG LJLWIBXFDWEBRGJILQ.
NQRZOHSUBFWREEXSSREWQWHDFKEDYVH@QWERPPXQPWPEHUV
ZRUMWRJHWYWX G HONMAH PR V L V WH\DWD JBIFR XHWW K L EBI& D Y LR N
PDQDJHPHRDAWAHVSRQ\VAIEIQMIRODJHPHW\IDL® X O W LSBHQ RIV
UHIHUHQ¥HGD QFOIGHL QIR UF HAAKH.GWW UH Q J WWKHHE WS D F WWHR D N H
LQIRURHHG LV DRY@®D YLIR WO VG FUYIHOKLVROOHHWMRWAW DQVIRU |
RQOWMIDHHWEXFDWUR® FODVVURBPWLDQMWDARPPXQLW\ BLBWLRQ
HPSRZHURQDIHR SWR K UL @WHKGIL J L ZVFOUDA GWAR Q | L G HOIRZAHHU H QDI Y @
HWKLFDO UHVSRQVLELOLW\

,QFRQFOXVWVIRRIODERZDWERQH @WE KARPPXQLWD FRUQHUWNRQ
HITHFWEYH WORFDWARRVWHBREP XQLFDBURVYL ¥KQUHIBVRXUFH
LQ YR OVYW®N H K REEHLFAGLLE DW L DOVQ& H A N HQW H UK B 8 UWNNBIF K H U
FUHDWH D FRPSUHKHQVLYH VXSSRUW V\VWHP

RRAGY MR Ty2 & OE
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7KLY\ VW BV X WHMYW X G HDQMAR QDY LIDWKEGUIJIL WD QG V PIDFRHEK W
DUHXLGWXSSRUMWHEP SRZHEMIE) HW Z RUFND U LIDG XVFWR P P L WWW/R & H L U
VDIHW\ JURZWK DQG UHVSRQVLEOH SDUWLFLSDWLRQ LQ RQ

(WKLFDO DQG (PRWLRQDO $VSHFWYV

7HD F K VWX G HDEWR R\ O IVPH HMW® RWR O ID®AH F K QR BIJR F H GKKQI® D Y R L
LWV X QG D P HQ WDWIOY WZLVHWEK LXQGH U VW DQGIPRIWLRQWMHOOLJIH
7KHGLIJLWRO OSSUHVHQOWWRPSORRUDODQGVFEZ8HUAKRLFBERXW
FRPPXQLFDMRG®WMRBW LIQJR Q O LEHK D YERUBR QV H T X VQKEBIWW H Q G
EH\RQBPHGLDYWHH U D FWDLARKQHRIXN IWK L G/MV X G HLQMAV R J Q W KIBIW K L F D
GLPHQVRRWNHGEIUIL WDIOVHQRH DO WRKSSRUWKHBBRWLRGID® EHLQ
QHFHVVDU\ WR QDYLJDWH WKHVH VSDFHV WKRXJKWIX0OO\ DQ

(WK L FHIBX F D E HR DR VWKKH O S V@VIX G HK@MVEWH U VW B IR\ O IDFWV L BRQE R W

VHSDUDUWRHUHDO ZAFR@Q®HTXHOEWEW PDIJHPQE&HKD Y LIRQGVL.JLWD
HQYLURQFBQWMWRWKIHHHOL Q8\8 X WD W QRQ VHRVIR WH UWX DWP X F 1D V

IDFH WR LODAMH U D FM%AIHPG WK D V L HRSID WIXQ ® H V' S HWEMD F KHHQR/R X U D J |
VWXGHQWRARQVLGWHUKXPDQPSDFRM WKHEKWRLFHMVFXVVLBBRXW
F\EHUEXOORRQ@LABUDVVPHRYWKH KDULRIUSULY DRRHY W HSJUR Y L Gk
RSSRUW XIRUWWIKE HORVIVIO REMR UG VSR QV LW KER QK HSWR Q VH Q W
DQG WKH LPSRUWDQFH RI LQWHJULW\ LQ DOO IRUPV RI FRPP

(PRW L RIZDOUHQHA/VXDBOLW ZKHMMWH B Q @WR N B W HIQRRIW L RWR/P

MRD Q& [FLWHPMHRMD D QJHRIW Q[LHEW X G HRDNM Q F R X QAN WX D WLKRDQW
SURY R/NVHJ HARF LSOUHV VR UHH O LRILYDGH T XSMAUUWLFX&BBRPSDULQ.
WKHPVHORXWDWIBGLSHUVR @BV FKISOYDY L MDROQ K HO S V@WIX G HQ W
UHFRJQRHPDQDJIJWKHWPRWLRE®VYWHULHMLOLBQBH Ol UHIXODYV
& U H D WOLFQQID V V URRRWPL U R QPHIHOUWHW X G H B WABD TH [S U H V WLKQHIHUWH O L Q J\
DQGLVFXVFKQOOHROPREZNHWRBURFHNMSHULHBREAVW U X VDLW KU
WKDQ LQWHUQDOL]LQJ GLVWUHVV RU UHDFWLQJ LPSXOVLYHC

(WK L DB P RW L RHIEXF D WDICRMIR Y ROW HB F KL W X G HVORYD Y LI PWHID O
GLOHPPDRRXIJKWTXO®LILEROOGHTXHGWBVHDRMEL JXRXW XDWLR
VX FB\VZ KHW KWHRR U Z DIDKGX P R U REXXWWR W H Q VRRLL DHOQOWR M WV D WUHH V S RAGRG

KDUDVVPHQW RU HQJDJH LQ RQOLQH GHEDWHYV

RRREY ™R ty2 «E/OA& ZY
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THDFKHD®WD FL O LW @&/ HFAALIVYEX V VH R R/ X U DUIW @ GVWHWRMAH L IKRWHQ W L
RXWFRPAFROQVLWKEHUVSHFRIRWHWDYEDNIBHFLVURQBEGYDOXHV
VXFBMDLUQMHWY SHFWE HWRQVLEKEWD FWIHV/RUEBBLVLRQ AN L (
JXLGHBWW VOWIXNG HEHW WY B R & LIWMKWIBWU D Q VM@QDWRH/ SRQ B LEOEHDIOD Y L R |
LQ WKHLU GDLO\ OLYHV

)XUWKHURRVYW H WHPRW L RV O LIMRFRZ HUW X G HV§ R S H L WW K H
SUHVV RUFHR/Q V WRD@QWHH DIJHPHEW PPHGLDRGHUPDQHRJIEHILWD
LQWHUDF®QR®\H GMLR WD R D F W DRY@W X G POWW HROY HUZKHEBPH G
WKH[SHFWDMRIRQSRIXGFNARPDLQWDSRQUW L RQEISHU VRTGHD FK H U\
FD@RGHONUDWHRIWMHPRW L RIHIX ODWOQRE X UDHBO W RX Q G DDLWYX
WHFKQR MRJIY DO LGOWXGHEBWWULHQRHQVWXGHQMDMWFP DQDJH
HPRWLRQWFWLYWHMHD UEHWWAXLS SME&HVSRQEKDOOHQUWKR XV
HVFDODPRIQQORBWL QB S X O IKYRL FRIM[SHUL H @RIQUI WSMI\FKRORJLF
KDUP

(WKLRBXOGDQMH \VHR/VH QMY B O S LVQN X G HRQGG/H UV W ROGELLIQ WIDIXX W V
DQGWHVSRQVLEAWX GHRBRXOGHD WEDSWLYDFRQVHRY® HVSHRW
RWKHUSWHOOISFH\RSBOWQRWE VW UD¥FOWEX W QW H JFFDRSRQ HR W V
UHVSRQBDEOHL FL & QAALLIR@/R P P X Q L W IHHDW K HFD\Q. Q W H J OBIW ¥ IRQV
HW K IZFEWKU D F WHLFDDRCS O¥M X FEIVG LV F X VWIK®IB S O L F D RISR@V L D WLR/HP
VKDURGRS\ULJRKREE RQVKHIW K LFDROIV R F LPIHG5 LDK LIVS S U R CRAKW H U \
D KROLVMGHUVWDRIGLQLWD®L]HQWREELQIPRU DWH D VR QALQNK
DFWLRQDEOH NQRZOHGJH

)L QD ONKIHQW HIJURWWRKQFQ 8P RW L RIGX®E DWHR Q | RWREHYR D GRIDO V
RIRQOLMMIHHWQRZOH®RIHLVEORQW QV XIILALUWW WG HIDWAMK PR U D O
IUDPHZRIUNGIPRW L RIOPR® K DY L J DWKH P6\ DG G UH VER QKW K LIFYG

HPRW L RMH\D F KHLRY VEGHK@GWEAL WIKI R X Q G D WRLRIDI O H F WHLY IR Q \DLE® H
FRPSDVVLRQDMWAHDID JHP I8 YW G HQMDQRRQ AN B URWWRWPVHDY 8V
RWKHURRDUBXWO WRR FIWW\S RV L VEFRQHV U L BAXRYV IR RO LFQRHP P X Q L W L H
JXLGHG E\ LQWHJULW\ HPSDWK\ DQG DZDUHQHVV RI WKH FR

L QFRQFOXWHVRQLBRGI PRW L ROQSM DVWHQVHSDUDR@HIHFWR@BLQH
VDIHW\ HGXEFDWLRQ

RRREY ™R ty2 «E/OA& a
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7HDFKHKR QFRU S RUKCHBHI P H Q V L R QAR HIWD F WKLHFONSW X G HBQHAYWH O R S
ERWWKHRUDORPSDWODWQGHPRWLRQI®DWLOLABBFHVVWYEY DY LJDMWH
FRPSOH[LWLHV Rl WKH GLJLWDO ZRUOG

7KURXJXLGHG IOHFWRPBWKHWLFFXV\DIRIWKAXOWLYRWHRGRQVLE
EHKDY IHRAX F D VHRISR Z WW X G HQRYD'N WV K R X J K @/H¥QV LRDYD WK H L U
HPRWLPQWSDUW L FIL QGO WIHWSIF AMWMQWH IDNQBR QGHQFKLKROLVWI
DSSURBBK X WH\W X G HDQMIVH S DORBQ OWRYRKGUPX WO WRR QJD JH
PHDQLQJIXOO\ HWKLFDOO\ DQG FRPSDVVLRQDWHO\ ZLWK W/

&RQWLQXRXV /HDUQLQJ DQG $GDSWDWLRQ

,QWKHMYHU FKD QDG RIGIH LW B BKQRWRSU R F RMVH D F KLY G H QW
DERRW O IMPH HRD Q QIR W\DL FH D FK IR M V WP E U DFRIQ W L QXX IR X V @LQQG)
DGDSWDMWRIRBDHQ HFWLXYH H®D ZRUQ&HUSHO D W | RW P Y QIBQY/® L V N V
HY R OWYDIS L GION\L WHD@®X F D W MRE\ Q D P LIFH OB3Q G K D WMJ H O H WDRYG\B D \
EHFRPRXWGDWRIFERUUYRBNVKILNH DV RIG XFDVPRYWXOW LB B WG VRIW
FXULRVOW|LELDDQ®UWRDFWQYBJHPHIQMKH G HY HOR S RAHRDQOWAXW K D W
WKHLU VWXGHQWY UHFHLYH WLPHO\ DFFXUDWH DQG SUDFW

&RQWLQRRBV EHYL @VWKWD\LL@IR UFHER WP HUJLWQHFK QR ORI GH
RQOLEHKDY LRHZAN R F LIDHOG LDODW I RSSO LFD W QREQV L WRAmS/S HD U
IUHTXHQMBORE ULQJIX@LTXHDW X LRB\SRUW X QLG IRW H Q W [DQJ G V
7HDFKHEBRH[SORWKHWH FK Q R OIR UIVHWKD Q0 WHK HLLRJS O L F D VDIQRR V
XQGHUVWEB®B\VWW X G HQQVWWWH ZD P K HP U lE HW VWHXL S SWESURYLGH
PHDQLQJIXDGDQFKL\WRQJRLEBJSORUDWQRBRHAGXFDWRRDQWLFLSD
FKDOOHQJHV LGHQWLI\ WUHQGY DQG XSGDWH OHVVRQ FRQ\

3URIHVVLEBRDPWORSRNQWH\FRPSRQHQJWGDSWDWDR® LFL SIDQVL
ZRUNVKRSELQDW® UDLPHY Y LIRQIVE W/HI\D F KHRINH SWRHNQRZOHG J
RIGLJLWDI®GI\WH G LDLW H WO &Y P H U J IRGIO MK H DQVD J LDLIWKH VH D UF
FDVWHWXGDBWBGXFDWURE B R HBDNX WHE W UDWHUHMVGHQFH EQS H (
HIITHFWQRBHR YHRUW O D E R I IDWMAR@.D H DIRVHWE BX0 WKIVK D UBIKBD UQ L Q
DOORZWBDF KMR VF KD QU®V L J IEW VSV D F W IDRHB/Q Q R Y DIMSLSYUHR D RKRH V
GLILWOGXFDWLXFEROODERVIVWHRQW® 8 RYLFRIXIDFZM M KD QFLQ
WKH RYHUDOO TXDOLW\ Rl LQVWUXFWLRQ ZLWKLQ WKH VFKR

RRREY ™R ty2 «E/OA& Z/
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$GDSWDWARII T X LWHNO HFIVQE YD O X D WHROK WNKR X OB XODVUHV V
W KHIITHFWLY R QWWHLHV V EQWD V V UDRRWPL Y IDIDLERWP P X Q L F DAMLLREQW H J L
2EVHUYLWSGHQW JHP WRWLFLWHGQHEDFQ® QDO\]OBD U RXWFRP H\
SURYY®B XDLEX R U P DMELRREK DAR U NDWQ BKDQHH GB M X VW BHIGDW F W L F
HQ D E GI6\K F D WWRRUIVI L I HR.®JS U R CHRKV X UW® PR Q W H @ WD LLOR/O H Y D Q
XQGHUVWDQQBESDFWIK®EWHUBWRFHAMM QVIRHP¥KUGRPVWDWLI
WUDQRINQRZO HIGIWRJ FB\R Q VLI ¥R O YS @D F WA K BPW H WWK 8 H H RY
VWXGHQWY LQ UHDO WLPH

YOH[LELOQSHGDJRUVHTXDOLP\SRUW BWWG H QN L VHDSH U L H @RV
FKDOOHQDHALGHOHSHQGREUHEDFNJURKQWHUBQWAWM FKQRORJL
SURILFLAMBFKBKRD GD BW HIQVWUXHWKRGEH IHUHRFGVRYPGH H
WDUJHWHBQLQNXOSRYRWH[DP SOWRXQJHW XGHBIMVEHQH IR P
VWUXFWXUGBQRMWHUDHFAWUFHYEBR QF UMM A S OHK/L RO GVHWX G HQ W
PD\HQJDPHRUHIIHFW LAHMKL VF XV VERIQVDRD® \DIMSUREOHP VRO\
DFWLYL7WLBRDBEQURD AKMKBIXGLHBOKD QBHY U ®IQIER VW BUMQ V H
RI UHOHYDQFH DQG FRQQHFWLRQ

ORUHRYFRQWLQORXWQLMYROFAWLFLSDMWLXMWH HQIBQ/BSUHSDULC
VW X G HIRWHP HU JLIXID O O H GUHWL | LEQW® OO LGHE BHDAHHG L IY LU W X D
UHDOR @& WKIHQQRYDWURQD QVIRKRAMWX G HQWW BRPW@HK FDWR U
ZKRH[SORVWKHWK L FRELDDESV\FKRORUPBEDQF D RIMRKHWH FKQRORJ
DUEBHWWRWLW LR B¥LG/MW X G HQYQ\G HU VW B Q BKRRES SR UW XDQ & KHV
ULVWKH\UHVBQWSDUR BIHXW XG&RHYRWHTXEBRASWRDVW RIHY HU\
QHZVRERR®WDWREBEUOOL Q WROMHVWHIBWHWHLPBEQBQWHIQBIGVLIKW
LQWR WHDFKLQJ SUDFWLFH

7KHFRPPLWPWEW I HO®RIQD U PLAMH W H Q\GRR G H O DG D S WELHYKD Y ILFRRW
VWX GHTHDV¥KBAKRG HP R QDM UL RRISMQ QWRWZ GHMQ GHVLOILKQF
WKHFRIWHFKQRORKDRI®RYDSRZHUH{DP S ORW K MW X G H:&W ©
HGXFDWRBSVRBEKLWHIO O HRVRBS R UW X (RUINJLIRAY R @ H D U QW & Bi \
LQV SY WK G HADBVG/R SMWD PR L Q G VIH@F R X U DFIR QL G HRUFLWWWKR. Q N L Q.
DQG DGDSWDELOLW\ LQ QDYLJDWLQJ RQOLQH VSDFHV

RRREY ™R ty2 «E/OA& Zy
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J)LQDOPRQWLQORPWQRQ.DGDSW DMQRQWH DRAD O L\DHI H\M'G X FDW L F
UHPDLONHFWIHYQHDJILQ®D FUHGLEOWHPDLQEXRUUHQ@K OH F\B QGH
IOH[LEWHDFKHNQ HVSRWRIYROYUQVNW FRUSRUDMRY DWHDIFKLQ
VWUDW BOLGVL Q WDHQH Y D Q/FHX G HQ MWV WDYOR K LRQ JRLSJUR IHV VLR C
GHYHORSPWAWHUHDQH[SHFW DEXMREHV SR QV LHEQDE OH@X F D WRU V
SURY 1%HG D QMK WQIRUPSLED FWDPB® SRZHULQHPEUD FRRQW L Q XR
OHDUQW®D FKWHWKMX WHK HUROOHVFDSDEBRQILG DQVW® GD SWRNBWR UV
SUH S D V IMXJG FAQR\DVY L J WWGIL J L VFDWDZ GWNKQ RZOHGH M L O LIDIQEW KL F D
DZDUHQHVYV

&RQFOXVLRQ

'"LILWBOXFDWIRQHVVHQWRPORQHQRAR QW H P S RWHDIJR K WUGHIT X L U L C
WHDFKWBI\DJDIZHWWHFKQRW®RRXJKWUWHVGR QVILEG UR D F W L7XHHO \
LOQWHBOQHW® S UHF H GRISBVUMGX QILRAGLHHD/U QALLGHID W DYQLBR\Q Q H F WH\R Q
LWO BRI HVHOWWYBWQ | | HFW X G HQRMRW LREIDO BMMIJHWQBRUDO
GHYHORSPHQIWRXJKRKWYXLGHH KDYHH[SORUWMSE LPSRUW DRIFH
XQGHUVWDRGQOEBQIJHBWHSDUHGIFDWRRRPXQLFDWILEFWLYH
SUHVHQWIL\QIVWKRKWW QFRUSR USDMEQWD FVQ Y LMRGYD ER ZDWK Q
SDUHQWWKFHRPPXQLWAGUHWMRUFQEPRWLPYBSE FMQME PEUDFLQ.
FRQWL QXORIOW QR QA G DISWLR@QFKRI WKHWMWOHPHERQW ULBXRDH V
FRPSUHKHRSYSYRDEKLPKW X G HDQWR SR ZHUWHRD Y L JWWGIL J L VD00 G
VDIHO\ DQG UHVSRQVLEO\

7KHFHQW WK® PRIl WKIZR UNVWKDMWHDFKBIUM RWHHOWUDQVPLRUWH
N Q R Z O HIEEJRDGW J L WIDVONAK D\URIH Q W RXY. G B GRB®R G HDR/RLQIOXHQF
VW X G HDWW L WEXHGK-DWY LIRQE H V L O LH (DFSS U R D FIKQ@HKY D I HWG X FD W L R
ZLWKP SDWRODUDWBIRFXR/GHPSRZHUPHQWF D W RS X G HSHNYW OR ¢
FULWWKRQNHLWELVMRGJIP HOQME P RW LR QWG O O L6IWQGHIMIMDE@ RR/Q O \
WRYRKGUEBXWOWRRDNISRVLWIRQHV U L EWWRIQROQRR AP X Q L WH.GIID J H
FRQVWUXRWIUWWHEFKQRORBSSG\LILWDWHVYVNE DGV RYAD G HPIFG
SHUVRQDO FRQWH[WYV

&ROODERUBWDBEPRUQHUYMNRWRIHFWLLYH WG XFD WIHDF KHDWHQ W\
FDUHIJLYDBIQGFRPPXQLRHPEHWXVWRUNWRJIJHWWRRUHDWRIQVLVWH
PHVVDJHV UHLQIRUFH VDIH SUDFWLFHVY DQG SURYLGH VXSS

IN
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J)LQDOPRQWLQORPWQRQ.DGDSW DMQRQWH DRAD O L\DHI H\M'G X FDW L F
UHPDLONHFWIHYQHDJILQ®D FUHGLEOWHPDLQEXRUUHQ@K OH F\B QGH
IOH[LEWHDFKHNQ HVSRWRIYROYUQVNW FRUSRUDMRY DWHDIFKLQ
VWUDW BOLGVL Q WDHQH Y D Q/FHX G HQ MWV WDYOR K LRQ JRLSJUR IHV VLR C
GHYHORSPWAWHUHDQH[SHFW DEXMREHV SR QV LHEQDE OH@X F D WRU V
SURY 1%HG D QMK WQIRUPSLED FWDPB® SRZHULQHPEUD FRRQW L Q XR
OHDUQW®D FKWHWKMX WHK HUROOHVFDSDEBRQILG DQVW® GD SWRNBWR UV
SUH S D V IMXJG FAQR\DVY L J WWGIL J L VFDWDZ GWNKQ RZOHGH M L O LIDIQEW KL F D
DZDUHQHVYV

&RQFOXVLRQ

'"LILWBOXFDWIRQHVVHQWRPORQHQRAR QW H P S RWHDIJR K WUGHIT X L U L C
WHDFKWBI\DJDIZHWWHFKQRW®RRXJKWUWHVGR QVILEG UR D F W L7XHHO \
LOQWHBOQHW® S UHF H GRISBVUMGX QILRAGLHHD/U QALLGHID W DYQLBR\Q Q H F WH\R Q
LWO BRI HVHOWWYBWQ | | HFW X G HQRMRW LREIDO BMMIJHWQBRUDO
GHYHORSPHQIWRXJKRKWYXLGHH KDYHH[SORUWMSE LPSRUW DRIFH
XQGHUVWDRGQOEBQIJHBWHSDUHGIFDWRRRPXQLFDWILEFWLYH
SUHVHQWIL\QIVWKRKWW QFRUSR USDMEQWD FVQ Y LMRGYD ER ZDWK Q
SDUHQWWKFHRPPXQLWAGUHWMRUFQEPRWLPYBSE FMQME PEUDFLQ.
FRQWL QXORIOW QR QA G DISWLR@QFKRI WKHWMWOHPHERQW ULBXRDH V
FRPSUHKHRSYSYRDEKLPKW X G HDQWR SR ZHUWHRD Y L JWWGIL J L VD00 G
VDIHO\ DQG UHVSRQVLEO\

7KHFHQW WK® PRIl WKIZR UNVWKDMWHDFKBIUM RWHHOWUDQVPLRUWH
N Q R Z O HIEEJRDGW J L WIDVONAK D\URIH Q W RXY. G B GRB®R G HDR/RLQIOXHQF
VW X G HDWW L WEXHGK-DWY LIRQE H V L O LH (DFSS U R D FIKQ@HKY D I HWG X FD W L R
ZLWKP SDWRODUDWBIRFXR/GHPSRZHUPHQWF D W RS X G HSHNYW OR ¢
FULWWKRQNHLWELVMRGJIP HOQME P RW LR QWG O O L6IWQGHIMIMDE@ RR/Q O \
WRYRKGUEBXWOWRRDNISRVLWIRQHV U L EWWRIQROQRR AP X Q L WH.GIID J H
FRQVWUXRWIUWWHEFKQRORBSSG\LILWDWHVYVNE DGV RYAD G HPIFG
SHUVRQDO FRQWH[WYV

&ROODERUBWDBEPRUQHUYMNRWRIHFWLLYH WG XFD WIHDF KHDWHQ W\
FDUHIJLYDBIQGFRPPXQLRHPEHWXVWRUNWRJIJHWWRRUHDWRIQVLVWH
PHVVDJHV UHLQIRUFH VDIH SUDFWLFHVY DQG SURYLGH VXSS

RRAGY MR Ty2 & OE z{
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$ FRRUG L (88 & BIRK/ X WHVD/W X G HIQUMIX L G IEGD QH W ZRRIN QIRUP H G
DGXOWHM Q| R OFH\VQ/IR 8B UDRBVEKFHODVV URRPUR Y L G UDF WX DDRRI W

UHDO QLWHX D WILKRURXV KD UHBV SR QV IDEL®RMWR X QL FDRQ R QHH W\
EHFRPHVY D FROOHFWLYH HQGHDYRU UDWKHU WKDQ DQ LVRO|

/RRN LW R Z DWIBK W X WHK®ID Q G V RDGLH L WIDMNY R S SR UW XLLAABLGIW L Q X
WRYROYPH UJLW B FKQR O/RABMW UW L | L6 MHID O LYLHQEXDE®X JP HQ W H ¢
UHDOIDWP@ QFUHDVVASELVWLFRRMLIB&G LB O DW | RUIPOSU H V HIHZ
FKDOOHmMJBEW K LTPDHOV W L7RIQ¥ K KR P E U DFIHI H ORHDIU @D SWDEL O
DQSURIHVVERQDO ERPD®BMRSRYVLWLRR B ® L F VSONMFHKD Q JHY G
LQW HJWIXWEQ WRs X FDW ISRQFWIEHS D UVDX G HVORV Y L BB L W L FIDFOND \
UHVSRQ\DLEEQ JD HAV K L FID@®HN PIH U J IGQ.J L WDIDF VAN TXRQHRLQJ
UHIOHFWURQWLYQ®RPPLW P H@ORWH G X FD WRIJWH QIMQGV K EURD G H L
FRPPXQLW\ DOLNH

,QFRQFOXWHKMRXURHLILWORFDWMROWLQX@BVYQDPLZTHDFKHU\
ZKRXQGHUVWIX®G VNAVRPPXQLFBWHFEWLYHG\R Z HMUN X G HY WIVR X J K
SUDFWQFADOQRQBROODERUMWPLODPERPPXQLWDMKHRXQGDWLTF
IRW VDIHPRUMWKLAD®P RUWHVLOLHQMUDWLRQL WILOVL]HEY V
FRPSUHKHQEBYIRBBK X WKW X G HDQVAR WH U H®Y R W H FIWRHRGQ O L Q H
GDQJHXWUBOWR XLSSHRED Y L JWWWEL J L VDDV R X J K WHXWKQF D Q G \
FRQILGHQMWOWHFKQRORJIROYMMHSULQFLFROHWP SDWKVHIOHFWLI
UHVSRQVICEQ®R SR Z H U PHOPADW QP H OHV\G IHIBIX F D \I R 8 W X G HD@W M H
WRZDDGXWXUGZKLF&LJILWDW H DIDRR Q O L\OH HWR H [ LYMVKX ULRV LW
FUHDWLYLW\ DQG SHUVRQDO JURZWK

BRREy ™Aty -EOA z
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Us b +7= +

&+$37(5  T($&+,1* ' ,*, 7%/, 7(5%&<

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

'"LJ L WDLOV H UNWAABIE LOW WD YLJ W B O X DWER P P X Q L A WHHF W LINVHLAE\J
GLILWRROWDNERXWGHUVW WKGP SO LFDRIRRQEMKD Y URIFERJIQL]LC
FUHGLEORUPDWQBQDFW RRLQWPHHWID QL QFUHDVRJIQHARN® G
LWW UXFWIR® SRZMW X G MRV H F K Q RUWDHRWJS R Q VILELOMDLAV HH D¥N Q G V
EH\RQMBH FK Q VND OLOA/Q Y R OFYUHIW WRACL@ NS QUY IDRADUH Q B QB WK L F D ¢
HQJDJHPHQW LQ WKH GLJLWDO HQYLURQPHQW

7REHG L JL WDIOMN VWK IS HEW® B HP R Q VW UDNHY NQ@ KHVCHUNQR ZQ
DV WKH SLOODUV RI GLILWDO OLWHUDF\
J)LUVWQVRUPDWQ® QWD W H H QM DL KOKNE L OWW\H I LQEIRUPDQHRGQV
ORF IDVQHB HW UG H YIH&/D\GLIR UP DWR @ BR Q W H\EVD L.’ R O WHKIDIE L O R/ \
DVVHWKHHOHY RQWFRIX U FHOWBY K HALRJQ W HDQVEVH ODDW R WR BB QD JBQ G
RUJDQL]H GLJLWDO LQIRUPDWLRQ HIIHFWLYHO\

BHFRQGBRPPXQLFDWRROROODE R UDMWIROWKHELOMRLQWHUDF
FRPPXQLFDW&ROOD E RMWRNKHEK. J L WHE K Q R ORKIIHEEW L PL QG IRD
FXOWRQIFE QH U D WAIRGHUOMDM\\LR F O XHEGIM J ILQIRFLMAWKUR B XEOLF
DQGULYDBWH.WBOYLEPVYWLFLSQNUIQWDWL]HQIVWIHOMVWPDQDJILQJ
RQH"V GLIJILWDO SUHVHQFH LGHQWLW\ DQG UHSXWDWLRQ

1H[WGLJLWRQ@W HQ MWD W.IQF® X\8 KBE L OWW U H DIVHBI G IO J L WRQW H Q V
HQKDQPFAAQWHJUDWRUPDWQRMHLVWNQRZOHBHHOXQGHUVWDQC
FRS\ULDRWLFHQSUQQ FL SADHOWLR) F O XIEGIR'Z LIQRZWV B URY EGOH D Q G

XQGHUVWDQGDEOH LQVWUXFWLRQV IRU D FRPSXWHU V\VWHP

YROORZWRDWD IHWQFRP SBWKBELOWWWURWG RWL FFHR/QW FSGW VR Q D
GDWDQGULYDRESLJLWOQW®RQPHQWDOWR) Y ROWHW J XD USX\Y 1 s

SV\FKRORZHPIMOE HLIPBRJIQLGLQUWBG KQR O RRIHA RFLDHO O EHL G
DQG LQFOXVLRQ DQG XQGHUVWDQGLQJ WKHLU HQYLURQPHQ

RRREY ™R ty2 «E/OA& Z~
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J)LQDOSMAREOHP VREYXQWKHNELOWRGEHQWHNBGYEKDOOHQHVROY |
FRQFHSWYXWDXBI®GURE OHPLWLD W QR IQM W Q ® L URQWXW L & BIL WD
WRR®\WRLQQRYMBWRFHVUBBSURGXFMQ/GVWDXS WR GZWWIGLILWD
DGYDQFHPHQWYV

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

7RKLIJKOLWKWLJIQLILFRREH]LVOR® HUDFHNV HQWK GHDIWMIHDO OL |

LQVWDQFHV RI PLVLQIRUPDWLRQ

e JDNIQHZBUW L FEOHAG HORRKX OGG HUVWR®BQ JHRUMNBHZVWRULH
W K FWU F X @ D @/HHRQV R F LIDHOG LDZ HE VLW B X V LKRIQ | X VR R @H D YR U
W KBX U S RWHKID ZHG HPLU F X OBXMBHE X Q N WR ULB VV F X\WKIHP S D RW
IDOVH LQIRUPDWLRQ

e (GLWHEBDJHV YLGWRWPSRUWWRWMKR2Z/WXGHRQRAPHGLBDQEH
PDQLSXODWMGMLGBPROGXGERGHD OWHURIGHDPLN OHDERQWHQV
)RU H[DPSOH VKRZ HGLWHG LPDJHV GHVLJQHG WR FUHDW|

e &OLFNEBDW OLXWWHIDJJHURAMG OHD GLIQHKHD G O H@QHWR XUD J|
SHRSWROLRRKOLQ KX F D WRURXDG GHN X G H@PWQYD O\ | WEWDFW L F
EHKLQY&HNKHDG O DQH\H OBK HRQ G H U VW RRGG H U QAR RIOR | W AR
GULYH WUDIILF QRW WR LQIRUP

e HHSIDWHFKQRORUSIDNHHVS UHBWIQMW) L | LF®YMMQ FHPBWHW K QROR
ZKHUH FUHDWHSWHU UHDWDILGMRN X G IURY F R U GR BHR SOBI\ L RU
GRL@XLQUKDWKHQHY BUG[SODLQULIIEP SOLFDRIGRISNMONAU®HO S
VW XGHQUWGHUVWRZELJLWBESUHVHQW D EHRIDEUWHIR KDUP I X0
SXUSRVHYV

(QFRXUDJH VWXGHQWV WR FULWLFDOO\ DVVHVV ZK\ PLVLQIR
FRQVHTXHQFHV

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

,W’"MVVHQWINDWX G H/QRWYG HU V WRDAWE U R WW KWAILI L YDOVHQBID\
VWXGHQWY DUH XQDZDUH RI WKH SULYDF\ ULVNV DVVRFLDW'}

=
-

RRAGY MR Ty2 & OE



Us b +7= +

7HDFK WKHP KRZ WR DGMXVW SULYDF\ VHWWLQJV RQ SRSXOD
e )DFHERBQGQVWD JUISKFDWRLWKRZRZWR GMXSUWRILYANLELOL
PDQDJH ZKR FDQ VHH RU FRPPHQW RQ SRVWV DQG FRQWU
e 7LN7PN) GQDSFKIDWN W X G HQKUWR XRZURD G M XAHW W MRIMVW UL |
LOQWHUDFWLRQV WR IROORZHUV DQG HQDEOH WZR IDFWRU
e *RRIMH) &R X7XEBVWUKXFWG HKEEWR D Q D JH D UKFLKR W\F O HDW Q G
DGMXVW DG SUHIHUHQFHV WR PDLQWDLQ FRQWURO RYHU \

e 7LS<XR¥DSQURYD&GBHQGVGHPRQVW UZEBWWR\QX G H)PW \JD Q&S G D W H
WKHLU RZQ SULYDF\ VHWWLQJV

' 6&866 7T+( &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 ,GHQVWAKHABMUVRGBD® DOLIOEH UW K GIDGGIWH VRAH Y HDD F D WA.QRMQ V
FDQ EH H[SORLWHG E\ F\EHUFULPLQDOV

e 8\EHUEXO®BHQVRQQCRUPDWLEMFRPHWRRRLEXOOIGHD Y IDQJ
GLIJLWDOIRRWSULQW WKDW FDQ EH KDUPIXO

e ) XWXUHSHUFXVVRRIOBOGLERQWHQ@PSDFXW XRESRUWXQLMNH F
FROOBGHLVVIRRIQRESSOLFDWYHRRBWO RMHUBG GPLVVIRRQVRWHQ
FKHFN RQOLQH SURILOHYV

* (QFRXUNWKXG H®QRW/ OREXK D ®H UV RDWDALIOWK D BRI O IDIHZK 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 LQWURGXFWLRQ WR WKH WRSLF 6KRZ H[DPSOHV RI
RQ WKH ULVH RI PLVLQIRUPDWLRQ 6KRZ VWXGHQWY H[DPSO|
LPDJHV DQG PLVOHDGLQJ KHDGOLQHV WR SURPSW FXULRVL\

RRAGY MR Ty2 & OE {v
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$FWLYLW\ 6WXGHQWYV IDFW FKHEN DUWLFOHV 'LYLGH VWX
WKHP ZLWK GLIIHUHQW DUWLFOHV VRFLDO PHGLD SRVWV RI
IDEW FKHFNLQJ ZHEVLWHVY DV 6QRSHV )DFW&KHEN RUJ HWF
)LQDOO\ HDFK JURXS KDV WR SUHVHQW WKHLU ILQGLQJV DQ

'LVFXVVLRQ +RZ FDQ ZH WHOO LI LQIRUPDWLRQ LV FUHGLEO

ODWHULDOV UHTXLUHG )DFW FKHFNLQJ JXLGHV DQG KDQGRX
FUHGLB@QHPLVOHDGL@QRUPDWARUINYVKHAWWK [HUFLWHRLGHQWLI
PLVLQIRUPDWLRQ H[HUFLVHV WR LGHQWLI\ PLVLQIRUPDWLRQ

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

(QFRXUDNWXG HQMWK/D WK HLW UD W HRIWHW L I\LQUR U P D MQAMRKHGE DL O\
OLYHV

%\HTXLSSUWXGHQW&LIJLWDWHYVNEWMHHPSRZMKPWRDY LJDWH
RQOLQH ZRUOG UHVSRQVLEO\ DQG FULWLFDOO\

RRREy ™R ty32 -EOA Tw



Us b +7= +

$FWLYLW\ 6WXGHQWYV IDFW FKHEN DUWLFOHV 'LYLGH VWX
WKHP ZLWK GLIIHUHQW DUWLFOHV VRFLDO PHGLD SRVWV RI
IDEW FKHFNLQJ ZHEVLWHY DV 6QRSHV )DFW&KHFN RUJ HWE
)LQDOO\ HDFK JURXS KDV WR SUHVHQW WKHLU ILQGLQJV DQ

'LVFXVVLRQ +RZ FDQ ZH WHOO LI LQIRUPDWLRQ LV FUHGLEO

ODWHULDOV UHTXLUHG )DFW FKHFNLQJ JXLGHV DQG KDQGRX
FUHGLB@QHPLVOHDGL@QRUPDWARUINYVKHAWWK [HUFLWHRLGHQWLI
PLVLQIRUPDWLRQ H[HUFLVHV WR LGHQWLI\ PLVLQIRUPDWLRQ

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

(QFRXUDNWXG HQMWK/D WK HLW UD W HRIWHW L I\LQUR U P D MQAMRKHGE DL O\
OLYHV

%\HTXLSSUWXGHQW&LIJLWDWHYVNEWMHHPSRZMKPWRDY LJDWH
RQOLQH ZRUOG UHVSRQVLEO\ DQG FULWLFDOO\

%,%/,2*58$3+<
KWWSV SFH VDQGLHJR HGX GLJLWDO OLWHUDF\
Kwwsvy MRLQW UHVHDUFK FHQWUH HF HXURSD HX VFLHQWL

WUDLQLQJ GLJLWDO WUDQVIRUPDWLRQ HGXFDWLRQ GLJLWDC
GLJFRPS GLIJFRPS IUDPHZRUNHQ

RRREY ™R ty2 «E/OA& 1/
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&+$37(5 +$1'/,1* &< 59YB//<,1* ,1 6&+22/6
+$7 ,6 &<%(5%8//<,1*

&\EHUEXOOW @IWXDWEZRKQFEWHHQDSHHWRKMEKLQSHPEDUUDVVE
KXPLO L DR\DHI® V \WHKGU H D WW & H 8 H QRAURIVG K H U ZALIY I HRVQHGEL D KIH W K H U
WKURXRFELPG LW H[MHVVDJRQRWKBUJLWDODW IRUPNVLEHFRPHV
EXOO\LQJ ZKHQ D PLQRU UHSHDWHGO\ WHDVHV DEXVHV RU k
JAVRXUQVW LW AMRKW K FWE H U E X OIOWIRQLIRIQL W EVH VWR Q Y H V W WICHN
VLWXDWIRRQWWHW WWVE&\EHUEXODOQ®JJUHV VIR BOKRRFDWR QO\

SURPRWH D FXOWXUH Rl YLROHQFH DQG QHJDWLYHO\ LPSDF\

6RPH FRPPRQ W\SHV LQFOXGH

e +DUDVVPHIQS\H D WKEKE WR K ® V D IHK/DW HQ W H Q/GRIGEW L P LRSWD KVIHP H
WKH YLFWLP 7KHVH PHVVDJHV FDQ WDNH WKH IRUP RI LQ\

e PSHUVRQDWIBDW ILVKKIRPHRGHHW HQREND QRWEHUVRQO LVOR
KXURM DQLSXEBIMHUKFLIKM)YRBYHDWRRWR F LAOHIG LSIU R | LROW V
VHQGLQJ PHVVDJHV SUHWHQGLQJ WR EH VRPHRQH HOVH

e 7JUROMIQEDDPLGRVWKQYUWRXRI IHQVER PP HQRWQ/O LVORBSIU R Y RRNUH
DQQRRWKHURKL¥DKDSSHQFRPPHQMFWLRRWXPRURFLPIOGLD
SODWIRUPV

e 2XWLBHYHDOSQUYIRWHPEDUUDMVW\QUGUPDWERRWRPHRR®®QOLQH
ZLWKRXW WKHLU FRQVHQW WRIW ¥D®HIRYF GRNGSHSKRQDO G

e 6SDPPL@BHQG LODIUD PR X QRVW/Q VR O LFHWWIBJRINV HRQBR PP H U FRUD O
PDOLFLRXV SXUSRVHYV

e *DVOLJKWYFKRORPDRILG X0 RWORDMDNMRPHRGR X EWK HRLZQ
PHPRU\ SHUFHSWLRQ RU UHDOLW\

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

$VIRXWZAR UN HRUNG X FDWR UMA/ VHQWRDB® Q W DIWVOMIVRIF\EHUEXOO\L
ZKLFK PD\ QRW EH DV YLVLEOH DV WUDGLWLRQDO EXOO\LQJ
e :LWKGUDHBR®RFLDHG LOW X G HRDNWX G G HRIOAD SSHRBOD W | RWP V
EH UHOXFWDQW WR VKDUH WKHLU RQOLQH H[SHULHQFHYV
e ORRGEKDQJHWWXGHEREPDUNMBLLWRROIWEHU®QO IRQKVLQJ
GHYLFHV LW PLJKW LQGLFDWH D F\EHUEXOO\LQJ SUREOHF
RRAGY MR Ty2 & OE ty



Us b +7= +

e +HVLWDWRRWYW L FILERDQW H/F K RIRFOV LY I5\W DXV WY @HHSIBD WNF OD VYV
GLVFEFXVWVRB®WYVYLIQPMXMM TXIGUHLWDIDJIHPHQWKEBHD VLIRI
GWUHVYV

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

8QGHUVW D/QIGELKID B S HRWMEHUE X ODQIEDY L DO HBBK RERO L ALLCH V

SODFH LV HVVHQWLDO IRU DGGUHVVLQJ WKH LVVXH HITHFWL"

e 6FKRRBBOLFILAVXURXYFKRRDWVOHDQWL EXCRQQPNKIFRY HU
F\EHUE X O OKIHQER O L FMLKHRXRXCW OLV@ HIRW HSRUQ G & G UH WK B J
LVVXH

e /HIDDURWH F V8 QREGNU VWEQBJ D DJKRINR X QI HR SIOHR XM X ULV GLF YV
UHODWR® O LKDHJ DV V IDHIQBNK O O\ IOPR\VFRXQWKDMB D ZSYURWHF 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

e (QFRXUBSHG@LVFXVV&RQODMIWMD IMSDRZHKHUWINXGHBMWARPIRUWD E
VKDULQJ WKHLU RQOLQH H[SHULHQFHV ZLWKRXW MXGJPHQ

e 3URYLBWDIMWHSRUWWQNHPSOHPHDAUDVDPQGERQILGH@DAURO
VWXGHQWY WR UHSRUW F\EHUEXOO\LQJ LQFLGHQWYV

e '-RUNZLWKDUHQW®FKRRRXQVHGROWDERZDWKROHQW®FKRRO
FRXQVHORUV HQVXUHV D XQLILHG DSSURDFK WR SUHYHQW

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

2EMHFWLYH (TXLS VWXGHQWYV ZLWK VWUDWHJLHY WR GHDO

,QWURGXFWLRQ :KDW LV F\AEHUEXOO\LQJ" %HJLQ E\ GLVFX
DQRG SURYLGLQJ HI[DPSOHV 6KRZ VWXGHQWY KRZ KDUPIXO R(
HVFDODWH

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

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

RRRE R y3 <@y OE {z
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ODWHULDOV QHHGHG

e &DVH VWXGLEHWURKXOO\LQJ LQFLGHQWYV

e 5ROH SOD\LQJ VRHEDOQUDWHM WA\EHUEXOO\LQJ VLWXDWLRQV
e SGHVRXUFH KDQGRXWV RQ KRZ WR UHSRUW F\EHUEXOO\LQJ

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

'RQ”W (QJDJH 5HVSRQGLQJ PD\ HVFDODWH WKH VLWXDWLR
DQG EORFN WKH EXOO\ 5HPHPEHU D EXOO\ ZDQWV WR SURY
VDWLVIDEFWLRQ ZKHQ WKH YLEFWLP UHVSRQGV ZKLFK PDNHYV

7DNH (YLGHQFH (QFRXUDJH VWXGHQWY WR WDNH VFUHHQ\
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 7UXVWHG $GXOW ,W V HVVHQWLDO WR WDON W
FRXQVHORU 7KH\ FDQ KHOS PHGLDWH DQG VXSSRUW WKH VV
&DVH 6WXGLHV DQG 5ROH 30D\LQJ 'LVFXVV GLIIHUHQW W\SH
KDUDVVPHGWMUVRQIWRRO® Q@X W LEMHHDO Z R [JIDRGS OMRO O X VW U
KRZ WKHVH EHKDYLRUV FDQ DIIHFW YLEFWLPV DQG KRZ WKH\

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

IDWLRQDO +HOSOLQHV
e &\SUXV +HOSOLQH RU KHOSOLQH#F\HDUQ SL DF F\

¢ SRODQUHFAHAOSOLRUWKLOGDRQRXWK +HOS O LRUS DUH @G
SURIHVVLRQDOV

e *HUPDQAXPPHUHJHXPPHU+HOSOIRQMIKLOGUHQ +H O S OIIRQH
3DUHQWYV

2QO0LQH 5HSRUWLQJ 7RROV
e )DFHERRQNVWDJUDPGKUBY %ORRNPXWSHEHRS @ S RARQ W HIQLW L W
LQWHUDFWLRQV DQG XVH 5HVWULFW WR SURWHEW \RXU

e 7LN7RQARQWBRPPHQW\OWBDSSUR FRIDMWEIVE VH.RPPH @D UH
ORGH

RRRE MR ty2 «EO& {1
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o ; T7ZLWWEROQWIRRFDQHSOWBRVWXWRIEOREKDUPIBXPFR X @G
DFWLYDWH 6DIHW\ ORGH WR WHPSRUDULO\ EORFN KDUPIXC

&RXQVHOROBGWDFKHUR/OODERUWWHKRRRXQVHORIN XWHKDRXQJ
SHRSOH HHFMHRWLRQD G KIROIR BV VXSSRUW

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

7KLQN %HIRUH <RX 3RVW * 5HVSHFW RWKHUV
%H 5SHVSRQVLEOH 2QOLQH

.HHS D 5HFRUG 'LQFOXGLQJ WLPHV DQG GDWHV

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

'RQ”W 5HSO\ WR WKH EXOO\LQJ PHVVDJHV

&KDQJH \RXU &RQWDFW 'HWDLOV

.HHS \RXU 8VHUQDPH DQG 3DVVZRUG 6HFUHW

6HW XS 3ULYDF\ 6HWWLQJV

%,%/,2*5$3+<
KWWSV ZZZ QHD RUJ SURIHVVLRQDO H[FHOOHQFH VWXGHQW

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

RRAGY MR Ty2 & OE {
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7 K LWF U ILSRAD R IW K$HU R M HEEXWY R P RYB\D G G U H WMRAIED F KDHQUB/G X FD W R U
+RZHYHWKISURMHBWLWYDWD U JHIWR XISV(XURSHIRXWERLWEDUWLFXC
HPSKDWRQRXWKRPDUJLQD OHHKRDIWRDURRV WX O QHUWNKDKWPIXO
FRQWIPQWQO LKW H WIS XEOLVEKHEURVWQ®/LFDWKHDW RIVRXQJ
SHRSXOWANKHQWH G@HWKLVWR UMW KDIQWRWKBUHURXBKHRXQJIHVW
JHQHUDWHRERUQBW LPAHKH@HFKQRADRM FFHV VWE®MH F D FSH U W
RIWKHEDLOLYWRELGKREBQGH UV ROMRS X WHUWE QL Q W H SRRV
DGROHVARB®RNSHRSEORUNWHU )RWKUWDVRBLEWHH®KDRXQJ
S H R S\OKR XEOHS U H S DIRHAGKFR Q V WFIKQW JHB LIJLWBPKQRBDRUWW HD O LW
W K HD U M K BIU R XFSR V WX O Q H U\N BFDHJ L IRXQVO LVPIKIU H DAV O D BHD UW L F X C
HPSKDWRIQPHWKRRIE H I HQ GLIDIL QD LKDHAMHY & L R O H Q WZH OBDW K H
KDUPIXFOS DRW Q V DUEW H U D RWIRRFQNHIG LDK W H S RYRZFKLOGUHQ
\HDWW GI[SHULHRBOAMKU HEXWL\QK&29," ORFNGREZRULQJ
SXEOLVEKMEHXURSHORPPLVVILREG QWIRXMMS HMF\EHUEXOO\LQJ
UHFHLXEG6OHDRIKXWWPX®VDJIHV, KDXQSOHDRIKXWMWPX®VDJIHV
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