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7 KH SHUICDWCSHURG LV RH R WPR\AN/X@-[E@I\IPI—NDIDDI@FDQI-[SI-W 7 KLY SUHVHQBMRQ Z [OCH ICH 3 HICDBO
0 RRGDQGSJ IHW' MREHY 1GHQM UWVNIDRRWY IRUZ RP HQZ KR GHYH®ES 3 HICDBAD RRGDQG$J IHW' MREHY
QAVFEXW DQG H SBUH GLIHHQAFUHHQQ) \WRY [RU30 $' V DQGIGHQM DQG AVFXW Z D\ V\R VXSSRWWDP LEHV DIHAMG E\
3HICDWA RRGDQGSQ W' IVRGHY  * HOHUDGR(
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5 RXJK® R \WH 8 6 SRSXOMRQ P HHW \WH FUMMUD IRUS RFIDGE W' VREHU . HWBIUHWDO 0 RUH UHFHQW
VIXGHV VX J HWAY RQWH UVH HVSHAD® DP RQJ \ RXQJ SHRS®! - HIUKY 8 QIDU ,QAYIGXDY DOR JR DQ
DYHDIHR \ HDWY EHRUH UHFHYIQ) \WHDWW HQWS$ P HUFDQ 3 VA FKIDWEE $ WRADIRQ Z KIFK UVXQOV 1Q D BWR
P M/HG RSSRIWQUAY IRUKRVH Z KR VXITHUIURP W6\ P S\IRP VR 6 RADGS  IHW' IVREHUP D\ EH P MENHQE\ WH JHQHIDO
SXEGF DQGHYHQWRVH Z KR VXITHUIURP WDV VK\ QHW RUD WSH Rl FKDUDRMUGDZ - %HPHU HADO - KW KWK

SUHYDBIGFH UDW DQG WH GILIEXGV R IX@® XQGHWABQAQ) MW 1P SRUBQAKDWARXQUHBY NQRZ KRZ R UHFRIQl] H DQG
DEGUHW VRADDJ IHWV DQG SURYIGH FOHQW Z MK \WH \RRY \R P DQDI H W7 KLY SUMVHQIEMRQ SURYIGHY SDWFISDQN Z W D

FODUHUXQEHWABQAQ) R VRADADJ IHW DQG W QHI DYH P SDPWRQ FBHQWXQRIRQQ)  $ WHQGHHV Z [@BDWD) D YDUHW R
FRIQUWH EHKDYIRIDODQG P LQEXQHW IOMYHQIRQY XVHG \R KHS P DQDIH VRADMD HW  * HQHUDO(
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7KHVXIHGH R D FBHQAFDQ KDYH SHYDMYH SURIHVWIRQDADQG SHYRQDAP SDRNRQ D VXSHYIVHH 7 KLYV SURVHQEMRQ RITHY
DQ RSSRUW¥QW |RUVXSHYIVRY W Z IGHQ WHUXQEHWARQAQ] R \KHVH SRWIEE! 1P SDRW DQG KRZ \WHUVXSHYIVRY

UHDMRQUKLS Z W D VXSHWYIVHH FDQ SURMPKH VXSHYIVHH [URP WWH P RAMEMIHWWIQU 1P SDFW 6 XSHIYIVRY Z I@BDUD Z KDW
\WH SRWE®I lP SDPWR D FOHQAWXIFIGH P D\ EH RQD VXSHYIVHH KRZ \WHVH [P SDRW P D\ GlLIHUEHE HHQ D J UIDGXD\W
VAMGHQNDQG D TFHQVHG VXSHYIVHH  HQJ DI H LQ UH GIRYH DYV \R EHIUXQEHYABIQG \WH FXGMUH DQG FOP DM R \WHU
VM DQG BDUQ DAGMRGDOVXJ I HIRQY \R HKDQFH \WHUVXSHYIMIRQ R ERW SUHSDUH IRUDQG DSSURSUDWO UHVSRQG \R \KH
VXIFIGHR DFTHQV 6 XSHYIMRQ &(
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7KN\A—WRQSLH—M—QNLII—I\/I—[1.FKIIQ§Q]VI—[DDIQQJ \WH @/HG H| SHUIHQFHV R| EUHDGZ LQQHUP RIHWY Z KR FREXUHQ®
Z RUHG UHP RMO DQG | DFLOWG UHP RM VAKRRI |RUWHUFKIGUHQGXUQ) \WH&2 9, SDQGHP IF , QMSUABMYH
SKHQRP HQRBJ IFDADQDOWY ,3$  IQMYHRARCDON DQG J HOGHUWHRUHY IQRUP HG \WH UHVHDUFK GHVLI Q DQG DQDOVHY
3 WDRFDAP STFDMRQY | RUFRXQUHIRY SUDFWFH DQG DGYRFDR \R HIHAYHO VXSSRWKH P HQBCKHDGK QHHGV R
EUDGZ IQQHUP RWHY Z LOEH KUUKOKWG  * HQHUDC(
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7WDXP D ,QRWP HG & DUH IV YDW® GHIGHG DQG XQTXHO [P SBP HQMG 1Q P RAKHIDSHXWIF HQVLRGP HOW 7KLY OFNR
DJUHHG XSRQ GHIQURQ DV Z HODV D SIRRFRQ HGZ D\ \R H \WDSROW \WH 2KRZ 3 IV DVIFNQJ SRONRUP DQ RU DQ DIRQY
DVWH. DIWP SV [QAMI UDW WDXP D LQIRUP HG FDUH SUGAISGN 0 RAMDXP D LQIRWP HG RU DQJ DARGDCSUR] WDP V\BINH D
EDFN VHDVWIR RXHURSHUIDIRCDCSURUMIAY | RUFRXQUHEY DQG FDQAGY  DUH GlLIEXOWR [P SBP HONQ UDOWP H UHDODH
\KHUDSHXWE FILFXP ABIGRHY 7KLY Z RUWKRS KRQRW WH IRXQEDIRQR 6$0 + 6$ 1V FROMEXWRQY \R WDXP D IQIRWP HG FDUA
EXVWINHY DAHQGHHY EH RQG \WH Z KDWDQG Z KHQWR WWH Z K\ DQGKRZ 2 XUHYIGHQFH EDVHG DSSURDFK R WDXP D IQRWP HG
FXGMUHV Rl FDUH 1 DEDSWWE®! DQG DERSWE®! DFURW DODVSHAW R \WH FDUHIIYIQU IQGAN DQG EH RQG $ WHQGHHY Z 1O

H SHUHQFH Z KDWD WDXP D IQRUP HG FXGMUH Rl FDUH IHHY @\H LQ UHDOWP H Z LOGHYHEBS D GHHSHUXQGHIABQEQ) R \WDXP D
DV D FUMFDOVRADOGUYHUR KHDOK DQG Z I@DFTXIUH SUDFWFDO DG \R XVH WDXP D IQRUP HG VNG IRUKHUSLIDRIFHY DQG
WHURZ Q SHYRQDORXWH V  * HOHUDGR(
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7KH IRDCR! \WIY SUMHOEBARO LY \R UMEZ. FRP P RQ HKIEDCE®P P DV \WDWERXQWHBLY P D, 110G \WHP VHIHY DECUHAWCQ)
ZKHQZ RINQJ Z W FOHQN Z KR KDYH D VXEMBIGRH XVH GVRGHU 7 KLY Z RIWKRS Z LOFRYHUIRXQEDMRQDCHMEFDCSUQRS®V
1Q REHUVR HQVXUH \WDWDGSDMFSDON XQGHABQG \WHUHKIEDOHVSROVIELMIAY 7KLY Z I@EH DFFRP SOKHG E)
5 HYIHZ IQJ) \WH $&$ HWIFDOFRGHV
( QUXUQY \KDVWEDWIFSDQW XQGHIABIQG \WH HKIEDOFRQEHSW Rl FRQIIGHQIDDY SUYDR  LQIRWP HG FRQVHQMKH VFRSH
R SUWDPWH DQG HP SILED® EDVHG LOMYHQIRQY
( [ DP 1QQ) \WH URBI Rl SURHVWMIRQDADQG SHYRQDOYDOHV 1QWWH FRXQUHII SURFHW
" HIQQ) \WH FRUH HKIEDCSUGQASBIV R DXRQRP\  EHCHIFHQFH 1IGHDV MWFH QRQ P DBILFHQFH  DQG YHUDFAW
2 QFH KLY KDV EHHQ DFFRP SIVKHG  SDWIFLSDQN Z LOEH LOYIWG VR FROVGHUFDVH H, DP SBIV 1Q REHUWR UHVROH HWIFDO
QAGP P DV XVQJ DQ HABEQ/KHG HMIEDOGHAMRQ P DNQJ P RGHO 3 DIMFSDQW VKRX@ GDYH WH SUHVHQRMRQ Z W DQ
HQKDQPHG XQGHWABQAQ) R KRZ R DSSO® WHUHKIFDCSUGASGN DQG IXO@KMHUHMEDOMHSROMEIM  ( \MIEV &(
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6 XSHYMRQ Z MIQ VXEVBIQRH XVH GMRGHU 68" WHDWW HQAVHWIIV FRP HV Z W XQTXH FKDTBIQI HV DQG FROGHIMRQY
6 XSHYIVHHV P D\ SUMVHQAZ K OB WDIQQ) VSHALIE\R 68"V EHIHYH 68" WHDW HOAY RAMGH WHUVFRSH R SUDPUIFH
RUKRG \WJ P DWIQJ YIHZ VR FRHON 0 DGVRQHADO , QM HOHIDIRCDOADIQQ) GLIHUHQRHV P Dv FDXVH D P VP DIRK
LQH SHABMRQY DQG YDOH IRUHYIGHGFH EDVHG NQRZ BIGI H RYHUH] SHUIHQIDONQRZ BIGIH $\VKIRG  9%4RZ Q $\KIRG
HWDO 6 XSHYIVRURUVXSHIYIVHH UHFRYHY VDYV P D UHVXONQ GLLIHUHQWH] SHABMRQY R WHDWR HOADQG VXSHYIMRQ
&XBUHN &XEUHN  &RRSHU 1 HYHWHBMW HIHAYH FAEDO/XSHYMRQDFFRXQVIRU R \WH YDUDQRH
LQ FOHQABHFRYHY RXRRP HV & DADKDQ HWDO 7KXV VXSHYIMRQ UP DIQV D N\ IQMYHQIRQ IO \WH WDIQQ) R 68°
SIRHMRQDO DQG \WH HIHARYH WHDW HOAR FOHQN DH 7KLY VAWIRQ Z IOGHBICFRP P RQWWDIQV 1Q WH VXSHYIVRY
DADGFH DV UVXOR XQTXH FKDBIQIHVIQ68" VWD HONHWILIV DQG Z D\ VR UHSDIUMIDIQV \R [P SURYH VXSHYIVRY
RXWRP HV' HGKDQFH VXSHYVHHVIIDGERMRQ FRXQUHI FRP SHIMGFLHY DQG XA DIMO VXSSRUWFIHONRXFRP HV $ FDVH
H{ DP S® Z LGEH SURYIGHG DQG GVFXWHG R GHP ROMDM D UHSDIUILDP HZ RINZ MIQ68 " V VXSHYIMRQ

6 XSHYIMRQA&(
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7KH2 &% %-KDYIRIDO HDGK. 3 (RVIGHY IRU,QUXIDQFH S GYREDR. 2 %+ 3, SUVHON VHYHUDOP SRUDQAQVXUDGEH BXHY
DQG HWHQUDOMP IQRBJ\ \R KHS SUDPMRQHLY CDYLI DM IQUXUDQRH FOIP V GHADY  UHP EXWHP HOWVHFRBY DQG
FUHGHQID@Y ,QD VXUH B\ WH %4-KDYIRIDO HDAK 3 URYIGHY IRU, QUXUDGFH $ GYRFDR. UMVSRQGHQW UHSRWMG D
JUHDMUQHHG | RUJ XIGDQRH DQG WDQUSDUHQR. Z KHQ FRP P XQIEDM Z MY IQVXUDQRH FRP SDQHY RQ FAHQMIEHKDD DQG

H SUHWHG [ IX\WMIDIRQ Z W \KH @FN RN FOUMY DQG HIFIHQR UHIDWEQ) \WWH FOIP V SURFHW $QG QHZ. SIDRIMRGHY RIMQ
H SUHW WH QHHG IRUP RUH WDIQIQ) RQ\MP IQRBI\ ICFOAQ) &$4 + &37 &RGV 5 HP EXWHP HQVDQG 1 HI RUTMY
SDWV  * HOHUDGR(

ABC.BBC
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( [ SHUHQIDDYREDQFH ($  GHICHG DV D WIG SDWAD R VHHNQ) \R DYRG RUHVFDSH XQZ DQWG IQMEDCH SHUHQRHV
VXFK DV @QVAHMQ) WRXIKW HP RIRQV RUSK\ VIEDOVHQUDMRQY + D\ HV HADO IV D XQTXH SV FKRBJ IEDOFRQAMKFW
Z 1\ D YDWERG. Rl UAVHDUFK \KDVW/XSSRWW WH SURSRVMRQ WDW $ 1V WH P RAFUMFDO XGRURQDCBURFHW UHBIYDQAR

P HQEBICDQG HP RURQDOGAVREHY DFIRWWH' 60 75 $NEDULHWDO 6 HYHUIDCDFFHS\BGFH DQG P IQAXQHW EDVHG
WDQVGIDI QRAIF WHUDSIHY BHFRIQ H ( $ DV D FHOADOMQHVZ IWIQ \WH HIRBJ\ DQG P DIQMCDQAH R SV FKRSDIWR®I\
YRXOQ HUHVDO © W \WH UWH R WDQVEDI QRWIE WHDWF HQW R DAGUHW IXQRIRQDCEWA FKR®J IFDCEDVHG
SURFHWHV RYHUGIDI QRWIE A QAURP HV WH FEDUEHQHIVWR! IQRWP 1Q) WHDW HQAR DAGUHW ( $ FRQFHUV IV R FUMFDO

[P SRUBQFH IRUFRXQUHBY 7KLY H SHIHQIDCSUAVHQRMRQ Z LOGHICH ( $ DQG \WDQVGDI QRAWE WHDW HQW \R VXSSRWY
FRXQUHEWY \R DCGUHW P HQBCDQG HP RIRQDOGVRGHY [RUIP SURYIQ) FARIEDCRXRRP HV  * HQHUDGR(

&440] 7>
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&OLQLFDO VXSHUYLVLRQ LV FRQVLGHUHG DQ LQWHJUDO FRPSRQHQW LQ WKH FRXQVH
VXSHUYLVHH JURZWK ZKLOH SURWHFWLQJ FOLHQWY ZHOO EHLQJ DQG SURYLGLQJ FR
FOLQLFDO VXSHUYLVLRQ 6LQFH WKH &RXQFLO IRU $FFUHGLWDWLRQ RI &RXQVHO|
VXSSRUW WULDGLF VXSHUYLVLRQ DV RQH RI WKH DFFHSWDEOH IRUPV Rl VXSHUYLVLR
DFFUHGLWHG FRXQVHOLQJ SURJUDPV &$&5(3 +RZHYHU VHYHUDO VWXGLHV KDY
IUDPHZRUNV DQG OLWHUDWXUH RQ WULDGLF VXSHUYLVLRQ 7KLV SUHVHQWDWLRQ Dl
ORGHO RI 7ULDGLF 6XSHUYLVLRQ DQG WKH OXOWLFXOWXUDO 2ULHQWDWLRQ )UDPHZR
LQWHUFRQQHFWHGQHVV EHWZHHQ WKH 5HIOHFWLYH ORGHO RI 7ULDGLF 6XSHUYLVLRQG
VXSHUYLVLRQ LV LPSRUWDQW EHFDXVH LW DOORZV IRU D PRUH FRPSUHKHQVLYH DQG
DQG FRQVLGHUDWLRQV WKDW DULVH LQ PXOWLFXOWXUDO VXSHUYLVLRQ FRQWH[WYV
GHYHORSPHQW RI UHIOHFWLYH SUDFWLFH DQG WKH IRVWHULQJ RI D FROODERUDWLY}
2ULHQWDWLRQ JUDPHZRUN KLJKOLJKWY WKH LPSRUWDQFH RI FXOWXUDO KXPLOLW\ F
RI GLYHUVLW\ DQG VRFLDO MXVWLFH %\ FRPELQLQJ WKHVH WZR IUDPHZRUNV VXSHU
WKDW DGGUHVVHV WKH VSHFLILF QHHGY DQG FRQFHUQV RI VXGHIHULYIHH\WRQRP GLYHL

?A
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0 HQECKHDAK FEQFIDQV DUHQWWDE D\ V YIHZ HGE\ \WWH SXETGF QRUE\ WHP VHOHV DV VXIFIGH VXWLYRWY + RZ HYHU Z WK DQ
HAPDMG R WRVHWDWAH B\ VXIFIGH EHQJ DRYHD HQJDIHG IQ P HQEIKHDEK FDUH DAKH WP H R \WHUGHDK

P HQICKHDAN FEIFIDQV P D\ EH XQTXH VXIFIGH VXLYRY GXH \R WHUUHDMRQUKLS Z W \KH GHFHDVHG 7 KLY FRP STFDWG
UHDMRQUKLS FDQ KDYH GALHPWP SDPW RQKRZ \WH P HQIBCKHDGK FERIFIDQ P DQDI HV WHUUHVSRQUH VR \KH VXIEIGH GHDIN
7KHVH [P SDFW FDQWKRZ XS 1Q ERW \WHUSHWRQDIDQG SURHVWIRCDOIYHY 6\ P D DERXWW/XIFIGH DQG FRQFHWQV DERXW
EHQ) MGIHGE\ SHHY DUH W QUEDQANQ GHQFHV |RUP HQBCKHDAN FERFIDQY Y4RN SUAVHQMY DUH VXIYLYRWY Rl VXIFIGH 1Q
P XSG ICHQMAV R \WHUQYHY 7KH Z OEVFXWW \WHUGL HHQAW SHIHQRHV DV SHRS®! DQG DV P HQBCKHDAN FERIFIDQY
5 HVHDURK RQWH LP SDPWRI FOHQAVXIFIGH RQ P HQIICKHDAN FEIFIDQV Z LOGDOR EH SUVHOMG 7 KH SUAVHQMY Z LGDOR
JXIGH DWHQGHHV WWURXJ K FDUQ) DQG DGYRFDUY |RUKHP VHOHY DV Z HODV RWHY DWKHURU DQ} DIRQY DQG DI HQFHV
DIMUD FOHQNFRP SOAMV VXIFIGH  * HQHUDGR(

&440/ 2@
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7KHZ RGV2JRRG DQG2J UH2 DUH QRAWD QDWUDCSDILIY)  XQBIM/ XWHUHG B\ & KDUH %RZ Q ,QGHHG JUHYIQ) \WH G-DW R D
®YHG RQH FDQ EH IQFWHAED GLIEXGVRUFKIGUHQ HVSHAD® Z KHQ WHUSDUHQN DUH DOR JUHYIQ) * URXS FRXQUHI
UHSUHVHQW D SRZ HUXCRSSRUNQUV VR KHS WHVH FKIGUHQ 7 KLY VMWMRQ Z IQIQARGXFH \ RX \R GHYHBSP HQBO FX@MUDODQG
SUDPWDCFRGHDIRYY IRUGHVI QQJ D JUH JURXS IRUFKIGUHQ SURYIGH \ RX Z M GHBA® DERXVKH HI KWAMSY Rl IXQQQ
JUH JURXSV DQG RIHU\ RX GHBIGIG VHWIRQ GHVFUSURQY IRUDQ VHWIRQJWRXS  * HQHUDGE(
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,Q\WH IIHG R FRXQUHIY  Z H \BO! DERXVWKH [P SRUBGFH R \BNQJ FDUH R RAWHOHV |, Q IDPWAKH \RSIE Rl 2VHD FDUH KDV
UVHQ LQ SRSXOUM 1Q\WH OMWHZ \ HDLY DQG KDV EHFRP H D EX] ] Z R \R GHVIFUEH \WH DQIERW R EXUQRXWA RZ HYHU P DQ\
FKDEIQI HV \WDWBUR HWIRQD® | DFH DUH FRP SB[ DQG DOWRR RI\MQ\WH DGYIEH J LYHQ VR VBNH FDUH R RQHVHO | DOV VKRWAR

Z KDWMRK® P HDQV \R SUDRUFEH VHO FDUH 7 KH SUAVHQMY \WHUHRUH SURSRVH JRIQI EH RQG WDGMRQDO/HD FDUH E\
QVEXWIQJ IWURP D VHD FRP SDWIRQ SHYSHAYH : H Z LAIQRRGXFH WWRKQTXHV \KDWFDQ EH VKDUHG Z W FRXQUHERY
VAXGHON SIRHWIRQDY' DQG HGXFDRWY R P DQDI H EXURXWIGQFUHDVH UMMOHQRH DQG [P SURYH \WH HILEDR. R HDFK
IQAYIGXDEV SUDRIFH 7 KLY SUAVHQIBMRQ DIP V \R VSDUN D AVFXWIRQ RQKRZ \R FDUH IRURGHVHDIQ D GHHSHUDQG P RUA
PHDQQIIXZZD\  * HQHUDCR(
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7 KLV SDCHCBUHVHQUBMRQ Z LODGGEUHAW D YDUHW R FUHDYH VDWW LHY |RUMDXP D IQIRP HG FRXQUHIRY  IQFGAQ) EWDIQ
VSRWIY DQG( 0' 5 DVZHADV QHHGV VSHALE \R D YDUHW Rl SRSXOMRQY IQFOIAQ) / * %74 ,$  FKIGUHQ DEXVH VXULYRY
DQG VXWIYRW R YIRBIQWFUP HY  * HQHUDCE(
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7KV Z ROWKRS Z (OUHYIHZ KRZ \KH EUDIQ GHYHBSV IURP \WH ERWRP XS 3 DWFLSDQN Z LOBDLQ VAADWI IHY | RUHGLHAILY

\ RXQJ EUDIQV DQG HUDP 1Q) KRZ SDUHQN DQG J XDUEIDQY VXSSRWDQG FRUMPWKHUNGY 3 DIMFSDON Z IQ7 DONDZ D\ Z MW
DQXQEHWABQAQ) R EWDIQ GHYHBSP HQMQHXUDOQHE R P SDFW R WDXP D RQ EUDIQ GHYHESP HOMAMDWI IHV IRU
HQIDILQI FKIGUHQ DQG WWMRKQTXHV R KHS SDUHQN DQG J XDUEIDQY UH UDP H \WHUIQMDRIRQY Z M DQG FRUHAIRQY R \WHU
FKIBUHQ 5 HVRXUAHV LOFGEQ) UHBIYDQAHVHDURK DWFGN DQG ERR\V Z IOFEH SURYIGHG 3 DWMFSDQW Z [OKDYH \WH
RSSRUNQUV R SUDPUFH DSSTFDMRQ R Z RIWKRS FROMQAKNURXI K FDVH VWXGEHY DV Z HODV EDDIQARP Z D\ VR [P SBP HQW
FROMONQ WHUXQTXH FRXQUHEY VHMIV — * HQHUDCE(
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6 FKRROFRXQUHBWY DGYRFDWM Z WIQ DFDGHP IE DIHQDV $ P HUEDQ 6 FKRRGE RXQUHBUS WRADIRQ D 6WRQH ' DKWU
5 HHVH 7KH DUHDZDHR A WP IF RSSUMWWIRQ DQG WH IQMYHRAIRQ R P X@B®! VRADAGHQMEA Z KHQ

RSHUIMY Z MIQW VWPV 5D * UHHQBDI 6 XH DO 6 FKRROFRXQUHBLY DUH DOR 1Q D XQTXH SRVMRQ W

VXSSRWAKRVH P RAMP DUILCDD HG 7 KH JRDCR! WY SURVHQEMRQ Z IQEH R IQRRGXFH GDW UHI DUEQ) VFKRROFRXQUHBUAL
SHUFHYHG VRAIDOMMIFH M/XHV [Q WHUEXICIQIV 7 KH SUAVHQMY Z L@BURYIGH VSHALLLE ADMI LHV \KDW/HHN VR DEGUHW WH
DMXHV IDVHG HJ  \KH DFKIHYHP HQAJDS VXSSRMQJ / * %74 \RAKDQGWDAVP  * HQHUDCE(
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0 VFRGFHSWRQV DERXQG Z KHQ IWARP HV \R WH JUH SURFHW 2 QH P IVFRGAHSWIRQ LV WWDWP HQ DQG Z RP HQ J UHYH
QUHHO® ,QEHHG FXGMUDCP HWDJ HV DERXW HQGHUIP SDRVKRZ ZH JUHYH + RZ HYHU WY WDIQIQ) VHHNY \R GVSHCP \ KV
DERXW HQGHUDQG JUH B\ IQNRGXAQ) SDWMFSDON \R \WH FRGFHSWR JUHYIQ) WWBN ' U. HQ' R\D GHYHBSHG \WH
SDUDAJP R JUHYIQ) VAIMBN \R H SOIQ DQG H SEUH WH XQTXH UHOMRQUKLS EHEHHQ JUH DQG JHQGHU 7KLY SDIDAIP
SURYIGHG OQI XDIH RQJUH DQG J HQGHUWDWIDQVFHQG VWMUHRWSHV DERXW HQGHUWR FRQIRUP \IH UHDOW \KDW UH
UHVSRQUHV DUH [P SDRMGE\ P DQ. \WMIQIV IQFGAQ) EXWIRWIP WG R FXGMUDCP DI HY DERXWIHQGHU  * HQHUDCR(

&440/ F
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7 KLV SUMVHQBMRQ SURYIGHV SV FKRHGXFDMRQ RQ KRZ DERBVFHQWXEVABIGRH XVH 1V D P DRUUMN | DPRUIRUFR RFFXUIQY

P HQICKHDEK GVREHY FUP IQDCEHKDYIRU DQG VXEWBIGRH GHSHQGHQRFH OWUIQ @H - $ YDIDE®! HYIGHQRH EDVHG

WHDW HQW DQG IQMYHQIRQY LH 0 XEMA WMP IE 7KHIDS\ ) XQRPURQDO) DP 1® 7KHDS\ 0 XAEP HOURQDO) DP 1O 7KHIS\
&XTD® ,QRWP HG) ®f [EGI) DP 1® 7 UHDW HQWZ LOEH GVFXWHG ) XUWWHP R RSURQY IRUKRZ. \R GEN FIHON Z W \KMHVH
SRIWDP VZIOEH SIRYIGHG  * HQHUDCE(
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" HDW LY RCH R \KH XQYHWDO/RAIDAWXHY \WDWADQ [P SDRWHDFK XGHQNQ VFKRROMHNDIV ([ M UHVHDUK VKRZ HG
KD UHYIQ) \AMGHQN IHIW QRUHG IVRDWG HP EDUDWHG XQRHUBIQ DQG GlLIHHQWVDQG \WH \WRXJ KWKDWKHUVFKRRO
SHYRQUHAGFOAQ) VRKRROFRXQUHEY J DYH WHP @B VXSSRWWRUXQEHWABQAQ) 4 XIQQ/ HH 7KHHRWH VFKRRO
FRXQUBWY QHHG D Z RINQJ NQRZ BIGIH RN JUH Z RINKDWARX@ KHS \KRHUMMNGHQN \R P DQDIH WH JUH  SURFHW 1Q
DEGEMRQ R FUHDWY D VDIH DQG VXSSRUYH HOYILRQP HONRUKHP \R FRSH Z W WHUBW 7 KLY SUHVHQEMRQ RIIHLY
VXJ I HIRQY DQG FUHDIYH FRXQUHERJ DSSURDFKHV | RUMIHQI \WHQIQ) VFKRROEDVHG JUH VXSSRIWRUMNMGHON

* HQHUDQR,(

8440/ @
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7KH PLVXVH RI DOFRKRO DQG RWKHU GUXJV KDV D VLIJQLILFDQW QHJDWLYH LPSDFW Z
YXOQHUDEOH \RXQJ DGXOWYV 8QGHUJUDGXDWH FROOHJH VWXGHQWYV IDFH DGGLWLRQ
RFFXUULQJ LQ WKHLU SHUVRQDO VRFLDO DQG HQYLURQPHQWDO OLYHV 7KH FRQVHT
SRSXODWLRQ DQG UHOHYDQW VWDNHKROGHUVY DUH ZHOO GRFXPHQWHG 7R SUHYHQW
XQGHUVWDQG IDFWRUV WKDW SUHGLFW WKRVH EHKDYLRUV ORUH VSHFLILFDOO\ LW |
XVH WKDW UHVXOWYV LQ QHIJDWLYH FRQVHTXHQFHV RU SUREOHPDWLF XVH 3V\FKROR
SUHGLFWRUV RI RWKHU KLJK ULVN EHKDYLRUV DPRQJ FROOHJH VWXGHQWYV EXW WKH
XQGHUJUDGXDWH FROOHJH VWXGHQW SRSXODWLRQ LV XQFOHDU 7KLV SUHVHQWDWLF
LQYHVWLIJDWHG ZKHWKHU SV\FKRORJLFDO GLVWUHVV L H GHSUHVVLRQ DQ[LHW\ D
VWXGHQWY EHWZHHQ WKH DJHV RI DQG FRXOG SUHGLFW SUREOHPDWLF DOFRKRO
GHWHUPLQH ZKHWKHU WKHUH ZDV D UHODWLRQVKLS EHWZHHQ SUREOHPDWLF DOFRKF
SUHVHQWDWLRQ SDUWLFLSDQWY ZLOO OHDUQ WKH GHVLJQ DQG ILQGLQJV RI WKLV V
DGGUHVV SUREOHPDWLF DOFRKRO RU GUXJ XVH DPRQJ XQGHUJUDGXDWH FROOHJH VW
VXJIJHVWLRQV IRU I XWHUQ3HUBOHDU FK D
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&QIFDOVXSHYIMRQ LY DQ [P SRMIQARRARUP HQBCKHDEN SIRHWIRQDY |, WY GHVL GHG W [P SURYH \WH WN@Y R \WRVH
EHQJ VXSHYIVHG Z KIBI DOR SIRMAIY FOHQW WKW 9 HX] HWDO &$&5(3 RXVIHY \WH UHTXIWHP HQW

IRUVXSHYIMRQ Z KIFK IQFGGH SURYIGQ) DABDWIRGH KRXUR! IQAYIGKDADQG KRXW R JURXS VXSHYIMRQ SHUZ HHN
GXUQ) SIDRIFXP  DQG IQMAWKIS ,Q DAGMRQ GRARIDCSURI UDP V P DQEDW [ XUKRHUVXSHYIMRQ R VXSHYIMIRQ %4-ADUG DQG
* RRG HDU KDYH IGHQIMHG \WUHH FRUH SUGQRISGN |RUFGIFDOVXSHYIMIRQ WDV DQ LOMYHQIRQ 1Q WHD \KDW
P HQBCKHDEN SUR HWIRQD® VKDUH VP LOUVXSHYIMRQ WNA@Y  DQG \KDWWRMY VXSHYIVHH FRP SHMQFH * RRG\ HDU
5 RXVP DQHMH ' LLIHHQAP RGHY VXK DV SV FKRWHIDS\  GHYHBSP HQBODQG SURFHW JURXSV SURYIGH D EDVV IRU

VXSHYIVRY \R RITHUFXGMUD® DSSURSUDM VXSHYIMIRQ W IQMIDMRQDAFRXQUHI VWWGHQN YHIDWG  * RRG HDU
7 KLY SURSRVDOHHN\Y \R HYDOIDW WH YDURXV P RGHY R FEIEDOVXSHYIMRQ DQG P DNH DQ DU XP HQAVRUD P RGHOKDVWY

HIHAYH IQ SUIRGQ) FXGMUD® DSSURSUDW VXSHYIMERQ R IOMIDMRCDOFRXQVHER] WHGHQNV 6 XSHIVIMRQ &(

8440/ @
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5 HVHDUFK KDV UHYHDBIG WDWAH HURBJ\ R VXEVABIGRH XVH HQFRP SDWHV D FRP SB[ QHZRINR! LOMIDRYH VRADO
EIR®JIFDODQG JHQHME IDRRY Z KIEK H, KIEIW GLIHHQABIVHY R H| SUMWWIRQ DRURW GHYHBISP HQA/7 KH HBP HQN IRU
VXEWWBIQFH XVH J HQHUD® [DQIQR \WUHH P DIRUGRP DIQV \WH IQAYIGXDOWH IDP I© DQG \WH VRADCHQYILRQP HQA7 KLY
SUAVHQBMRQ Z LGH] DP IQH \WH \WHDWF HOAR VXEABIGRH XVH GVREHY \WURXJ K \KH 2IDP 1® BIQ# YIHZ R\ WMP V\RHRY DQG
SWDRWFH 7 KH SUVHQEMRQ Z [ODGGHW  \WH FUMFDORBIR! IDP IV SUGQAS®IV R HIHAYH IDP 1O IRFXVHG

LOMYHQIRQ VDM LHV R KHS \WH FOHQW Z KR DUH UHORBQAR UHFHYH DAGAFMRQWHDW HQW  * HQHUDGS(

AA> BA>

8440/ @
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7KH\RSIE RN VXIFLGH IV VHQUMYH DQG FRP SB[ 7KLY SUAVHQBMRQ Z LOGHP ROAMDW KRZ. QM) UDIG) FUHDWYH DSSURDFKHY R
VXIFIGH WDIQQ) P D\ HQKDQFH \WH H SHUHQIDOBDWIQ) SURFHW DQG DGKHUH \R GlLIHHQWAMBY R GDWIQ) : W VXIFIGH
EHQI RQHR \WH GDAQ) FDXVHV Rl GHDW! 1O \WH 8 QUMG 6 \BAMY FRXQVHERWY DUH P RUH WDQ @HD \R HIFRXQIMUD FOHQAZ WK
VXIFICDOMIONGQ)  %4QNBA  / HEHW 5 HVHDURK VXJ J HVIW WDWARXQUHBLY LQWDIQIQ) FDQ IHHAQVHEXUH DERXVKRZ \R
SURFHW IXQEDP HQONGY R DWHWQI VXIFIGH UMN %4QNB  / HEHW DQG FDQ FDXVH KHVVBAIRQ LQ FRXQUHBU
HGXFDWRWY R \WDFK WH \RSIE Rl VXIFIGH © DIMQV HWDO QMUY FUDWYH DSSURDFKHY Z W H MIQJ P HKRGV R
WDIQQ) P D\ SURYIGH GHHSHUIQWI KWDQG VHO HILEDR IQR WH IXQGDP HQEBICR DWHWIQ) VXIFIGH UMN

* HCHUDCK (
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" HYHBSIQJ D SURHVMRQDAGHQMY DV D UAVHDURKHULY P RUH \KDQ GHYHBSIQ) UMVHDUK VN \ FWP RAMERARUDCSUR] UDP
IRFXV WHUUHVHDURK FRXUWHV DB RAWH FOMYHD RQ WIAMYAFEY DQG UHVHDUFK GHVLI Q Z W \WH KRSH WDVWKHVH Z I@QIQUMDIQ
AMGHQN \WH OHBQ) SDWIRQ DQG FRP P W HQAR EHFRP H UAVHDUFKHLY ) DFDBVRY Z [@VKDUH DQ LQQRYDYH GRARUDO
FRXWH FD®IG? HYHBSIQ) D5 HVHDUK , GHQI 1Q & RXQVHBRU( GXFDURG \WDVWKVHY P HB FRIQUYH DIIHAMWH DQG

H SHUHQIDCDSSURDFKHY \WDVIKVH LOMQIRGDCDQG VHD UH GPRYH VAADWI IHY 3 HEDU R IFDCDSSURDFKHY KHS VWGHQW
HOVIMIRQ \WHP VHOHV DV UAVHDUFKHY DA@RZ 1Q) WHP \R DFTXILH QHZ. UR®! EHKDYIRY DQG QHZ. VIHZ VR WH VHOD 2 CHR! \WH
FHQRDOMGQHW 1Y WWDWHDFK VMGHQM RQ D GLLIHHOABHYHBSP HQEORXWH DQG \WHUH LV QR W KVWSDW + DYIQ) P XIS
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