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/ H1 DCB HYSHAYHV DQG & RQUGHIMRQY
Q& @ DM $PURQ




/HIDO 3HUVSHFWLY
&RQVLGHUDWLRQYV
&OLPDWH $FWLRQ

7KHLQWHUVHRWERQPDWHWLRQGOHJDO
I[UDPHZRWNRU XF LM D F N GFLOQLP DRVKID Q J H
JHIDSHUVSHFVRILNMMWUXFW XQHBUFHDEO
FRPPLWPHQ@WWBDFFRXQWD PHFIWD\QLVPV
JXLGLSRIGFUHVSREFURVYRFRQROWLRD QG
LQWHUQD®H R BXRNQ V X UFFOL P CDVE M/ LLRIQ
HITHFWUPHW QGO LJIJQHEGWEURDGWRFLR
HFRQRPLF DQG HQYLURQPHQWDO JRDO

7KH5R®IRI / HIDO) WP HZ RIWVIQ
&P DM $PUARQ

/HIDQUDPHZRURWPNWKHRXQGDWLRQLPDWH
DFWIERBV W D E O HQKR Q B HFDRER(PH. WOPMD/Q G
DFFRXQWDEHGKWQLVPKH\ IDFLOLWHW H
DGRSWRIEE VSV DFWHRBRHR X UBKWS H DRSI

QR U PI/Q B O ORO L BIQHBD ZVR Y R EYDH/ IR®
QHZ QVLIBK@® HH GMW KE&DW L ROGY@ B8 JD O
IUDPHZREBNKWDMRPPLWPHRMUWLVLEOH
DQGUHGLEHQMXUWQDQVSDD®GRPHVWLF
VFUXWLQ\

—QWH U Q DMLIRDIDPER Q Y H Q WWLDRFEMW K H
8QLWHBWLRQUPHZRIRQYHQWQRQLPDWH
&KDQJBI1)&&&D QG KBID UBYUHH P HSOAD

VLJQLI IR OEMK D S UQR EFIDQ P D WL H V H
DJUHHPHQWRYLOHUDPHZRLRURQJIRLQJ

QHJRWLDWLRQV DQG HYROYLQJ FOLPDWHKRESWMIEBN LRV

.H\ SULQFL ROHYW@DWLRQPOURQPERXWDO)UDPHZFOHN LYV CIDWKRDW L RODFEPEULGJIH
LOQFOXGUMNY HQWURGD X WIKREROOXWHU SNHFW REUD®HS URPWEB DWXDULDG IRVWHU
SULQFLSD®G FRPPRQ EXW GLIIHUHQWLDWRH@ODERUDWLRQ DFURVYV YDULRXV VWDN
UHVSRQVLER@ILWIKNGEHIDG VSRQWIRY
FOLPFWBQJIMHKHVFHULQF LIS@OHMWK YW DWHYV1DWLRQBIODMHVSRQWHYHUHBJHY W IO@Z V
W D NSH R D F WPLHYCHY X UMFB U H Y HHIDW QPRIQW DO UHODWRH® Y L U R Q P S QRWDHDFKAXLAROQD L J K W V
GDPDJH DQG DOORFDWH UHVSRQVLEL O LKHD-OPNHRWKHWHDYR GY D GOH P DRIHTG K L V
DSSURPRELOLJHIYGBUURIOHJIW® RWR

1 DARQDAO HIMDMRQ DQG 3RTHRHV VXSS RADMDRVBIF W LZRQ GHJ R Y L BLYQXG! R U

FLWL]BIQ®*2V W R R OWW D \B A FR X Q W)REJO H

1D W L RFQEDDONDIF W ILRFDP E H G GH.AV KELWQR D G HU HI[DPSOHOWHIU MWW ERWHU (QHUJ\ HRRG
OHJLVORQWHEWYOXGHOWRU VEBBIQGE  QHIXVQVOD WL BRDE FLOWX WHIIW VSR QV HV
SROLFILKHI D SDGRW LR @D WL RODBGDzy DUH KROLVWLF DQG DGGUHVV LQWHUFRQ
SRVW 3DWBUVHHPHQWKRZV WKH PXWXDO

UHLQIR U F HERMEMHQ W H U Q DRMRIFFPQ.DVGP H Q W V

DQG QDWLRQDO LPSOHPHQWDWLRQ
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&KD@IQI HV DQG 2 SSRUMQWHY

*DS$HUVENW ZHIQQ H U Q DY IGFOOD® S S U R D RKIOW P D WM L(RIGI F WAL MO P H Z RWHNTVX L U
VWURRRSUDWLR®QIRUFHPHEOMD QLNVERWXKHY HEW UL Q F IRIDGIW MUL@RIB QR ®LUR QP H

ODZP SKDVLMKHPRUWDRIFHJHYHQWQQUURQPE QMDIBIQ G UR W H RVXIPQJIX H D ODVXKG
HFRV\VWHPV

$GGUHVWEK®) QH[XAL W KLOL P DWW ISRIQ! V QLW K KD O O H/GIIMND D P H Z RRINWAWH FRJQ L
DQEBDQDIHKIHQWHUGH S H Q@ BQU. G NERIMAZ HMHIQH N YV H QUAHLDROX UPAKHLWH T X LW H J U D
O HJD@S R O UV S R QWKE/D/U P R QHLIJIHR LDV ¥ RAMHVE WIRQW F D OHHQV X WDQUW D LRQ @ DKL W D
UHVRXUFH PDQDJHPHQW

—QWHUQDARXROMQAV ULEXRODMWMH URQKFOLPDWH WD BIXH 8 U AL\ DRVED L J D \I RRSQ
SURWHRKWPQ@OLIJK$GYLVRELQLRRFERGLENVNHKHQ W H U Q DRVRIXRRIWDXO/ WD DIV K+HQ W H
$PHULRBR® RN+ XPDBLIKBWRY IYGXD EOKLGDQPKEH QF K P DR NWWV DDWFAV L RI@ Y Q | R WHKLHD
OHJDO IRXQGDWLRQV RI FOLPDWH FRPPLWPHQWYV

—QWHJUOMISEU VS HFWILWR VP DWW LLREQV V H QI\R LFUCGH D VAIQQ B U F HADREROLHV P H QRAWWY H U L
DFFRXQW DBRIGXLVE\FRR U G L QIHWE RHDAD Q1 Y KOO H Y H U R DVOH U Q WU R 8 P BIDWWL R Q
OHJLVOD@WEGERO®SUHKHGRDYBDPHZRWNEHID\WYWIFP @LJQLILFIRQW\NVERIMMLJID W
FOLPDWH FKDQJH DQG SURPRWLQJ VXVWDLQDEOH GHYHORSPHQW

6RXUAH 6KXWHIARAN
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S XWRUURV

&OMWH2 +DH

'U&ODVUHWDUMNM QQWHUQDMWIAIRMMHE W QGLVLWY QR F B HH VDVGREH O OIRW K&Q LY H IRV L W\
1RWUBIPH /RQGRQZ3URJUDPBKHKDWYHU \HDUR/IH[SH U L HARAH LLIWKO L HQ MWUR V V
JRYHUQPHQWWRQIRMUD QL V D\ BRCEW L Y B WHVEZR WSKD UW L A XSHDUMDHAH U J PQIU N H W V
+HWHVHDWFWHOHM@K QG HUVWKRGERQUNHVWPHUDD GHYHORSW KAED\M. @ KLFEHJIDO
VAVWHPV FUHDWH LQVWLWXWLRQDO IUDPHZRUNV WR UHGXFH ULVN DQG LQFUHDV

" IHIR-DWD

'LHJR -DUD LV D /HJDO 2IILFHU DW WKH -8&1 6LQFH KH KDV EHHQ LQYROYHG
LQVWLWXWLRQDO SURFHVVHV IRU WKH SURPRWLRQ Rl WUDQVERXQGDU\ ZDWHU F
$IULPRGRXWEBVSWLBLWHVHDUPKH UR FYRQL QW H U Q DAVOLYR Q@ R Q PCHINENCPM® Q L J KDA\G
ZDWBUSORPRAJRROBAM ZGHJUKIRPVKEDWKRBQLF¥H URM(AX\DGRW HMADSRVWJIUDGXDWH
GHJUHH LQ (QYLURQPHQWDO *RYHUQDQFH IURP WKH 8QLYHUVLW\ RI JUHLEXUJ *}

3DYIWKLD 5 DMIQGLDQ

3DYLVWHMIBQGIND'RFWRUXULGAFIDHQFBE FDQGLOGMRW WDHPH/ DZ6FKRRQOG GWWRUQH\
DW /DZBULDQNBULRWKHGRFWRWXEBBYLWAIM OHFW KQHKH S DUWP H@WB X E ODLG G
~QWHUQDWAIRM REQ L Y H LRU& RO R PEER U/ID Q N®K HK R O G X [P VW HBUH YU HHHMS UL]H ZLQQLQJ
WKHRQWQGHU VW H UHFOMSB L BDBRARGWKIH U BaX F K D @G X B WIHID Y L WDKONRI U YOHW

D 5HSRUWHU DW 2[IRUG 8QLYHUVLW\ 3UHVV DQG FROODERUDWHY RQ UHVHDUFK ¢

-

THWV5DR

7HMBYR D 3K' &D QG L GDMVKIHH S D U W PRIODM) GFRQRP\& ((15*8QLYHURMRWPE UL B QK
5SHVHDERRUGLQ@DWRKEKDLBXVWDLQDEDIHRSHFBYMQ GR O LFNL\D ORI Q LROQ D JB W
WKE&EHQWRHBQWHUQ BW KR@D QDR SPB QWL W H V H DH[PK L QRIVU UD W QWHRER OLWLFD O
HFRQRRINL QWH U Q I ZREMDNAIQADY S H F LRIFFR/QF R P P X Q L RIS F W QREAKSL R U H D WHEH V
KDBUHYLRXNOIKG2 $68QLYHRMRMG RIQ & KIHDW LR QPEFKRRIOQ GEAQLYHUN¥DWIDORUH
DQG@RUNHEGWHKHP EH RVW K$/Q L WHIBNLRQWHU QD WZ&KRRMRLVVERRROBGQ/0 [URRVKH
8QLYHUVLW\ Rl &DPEULGJH DV -1 7DWD 6FKRODU DQG D % $ // % +RQV IURP
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/ HIDO) LDP HZ RUNV | RU&QP DWW
$PVIRQ
%\ &ODUH 2 +DUH

$VDPXOWL |DFKBDVHEBHEIR Q W KRWSDFWV —WW O VR SR UWRRMWHK R WIVGO® URMD KD U G
GLIIHUHIDWE®BREKQDW L RIQIVOHUQDWQ B Q DODEZQ VW U X2 HQUMHVEL Q G RED L J D WIKR(QW
J O R ECHY®IDID@GSR O LLFN V' S R @WUKENH FHV VD U LIOW P 8 U W V@ H DUHIDOESM U RVID O H I\ B MR
GLIIHUHMYOVH JIN® P HZ RJWHWP SRUWDMY WH\ LGHQWKHWKBEDUWLRAM-FWLRMELQGLQJ
FDSURY H®HR UF HORPPPHL W P DQWWVSRQVHWRPPLWPRQWPRUHDV S L UD WLRID\Y B RH Q W
DWYDULRWHYHRYWKHURRBBFGRSWRIRQ LQWHQW
UHV SR QWHK®IR FODW L P@EBQ W H U Q MW YRIQD O
GROQORR'SHUD@WMRMIRADFKD ®DYBRLPSDFW 7KBQLWIHGNLROPHZR &R QY H QRWERQ P D W H
RQAXUW KWW BNLAVD QHV XORW KGILIIXVRRQ &KDQJ811)&& & WQH[DPS®HWKPL[HBDUG
QRUPVQGGRSWILRQRVEHWBWDFWWRHIDN DQG/RIWDDSSURDFKHIUDPHZRMSNSURDFK
W K¥H WD H D \VFW U U 8| QDVF WOLFFBHRARX QMDD G~ SURYLGRIMDQRQ JRLYURFHRINQHIJRWLDWLRQ
ZLWKARX QWO KHWND O\DRSURFHRMOHDUQLQEHWZHW® D WHMNGI RUWKHFR QWL @GRBWLRQ
WK BWP HNJRRVKBIGR S WRIRQ W L RGDVCO DW L RIPHQ G P HDAOMR EMH FWHW MRUBOLP W B DWH G
DQGSRONFZKLFIKDQVHUYWRLPSURDHWHUREOLJDVDIQRIDRD OMK LY VG R QM KXRKW K H
LW HUDRIMRAD W HHBVYODYERQLALYW OO\ &R QI HUHRIBHD UW L&2AB SURFHYKLFRRVW
EXBAQRPHD QRMOHYRSRUWDGBBROPHZRUNVIDPRXVOMV X OMQVGK B D ULNM UHHP HQR\L V
FDG@URY LDGGLVWDBFRXQW PEIEKDWQWEXP SURFH\DWD O \VORO ORRAW KHQ YR O Y HPIR@/\W H U
JLYLQDWGILG XD JURXSAMWKHRKRVMR VWDNHKROGHWY*2VWRQSPW G QIR WK H
DFFRXQWRRDGERGLHYFOXGREWWDREG IUDPHZRUN
LQWH U Q DARIXRI@BO FRD\KDYWKBRZHWR
RUGHU FRUUHFWLYH DFWLRQ % H\R Q\GK 811 ) & & &W K HUVD QH [W H Q DILVUHR |
L QW H U Q DIMOLR/DUDXOPIHIAE R' G L A W H D WWHK® W
"HVSLWHKPARUMHFH@®XFQVSHFLFAFLPDWHWRXKEBRQVSHRW\OLP DWW LRGHMVHFOXGH
UH O DOWHIBH V S R QIMHAO X GAQ@W L REIIDL® DW HWKRVIHQWHU QD WQRW D RPWR MW WDEOLVKHG
$FWLBQDQWKHBRZLQXQGHUVWDRIGLIQd RUJDQL]DWXKRKROWWKHRUO®BHWHRORJLFDO
LQWHUF R QIIHFRUAG L P B WHQWHRLQLILFD QWU JD QL] DWHKHIDQ OR MAK®H J (FAQ\GEQLP DWH
FKDO O HKERW QBD FLRUJIK O LKKRIMAKGIHIDO LQVWUXPMRMWY &RQYHQWRRRQJ 5DQJH
I[UDPHZR URWF O L P CDVF M/ LFRDQE HI R X Q GQD 7UDQVERX @EGEDIROOX WLKRHQLWHBWLRQV
PXOWLVRX @M [WSG LQVWUXPHQMWWKWKLY &RQYHQWOQR@HDZ RI7KH6HDDQ@® OWRKH
XQGHUVW KXKQELQURH & B HHSHQKWNVQWR HVWDEOLVKIPHIQMQWHUJRY H U DP®IGUQD O
KRZ LQWIPWLRQ@BIHODPHZRUNNYQ EH &OLPBWBIJH-33&KLHAKSDURWVKSHL V\VWHP
LPSOHPHQWHG RU XVHG DW D QDWLRQDO@WMK B Q VOMLY¥RAKQ WXU R Y URHDRED S VR U
DFWLRFOWEBH 8QLWHWLRKRQIMWLR®
- QWHUQDWLRQDO $JUHHPHQW,Y:BRGed AP LRV o wmuvovERX0G DU

7KHDWHQHUJ\ )RRGXVDQGOLPDWWLRQ KDUPQ®OMVMRAHTKHNVNYUWD WHVHY HQRSVNLRQDO

PRUEUR D @WGI\T X LRIHYD JHPROWV R X WAiDw SODQV UHODWHG WR ELRORJLFDO GLYHUYV
DUHQW H U MLGQBIHGF R J Q RWALIRBIL Y HDUH D V

W K DFYD OF R QW U LWRI/ W HVSROV@SWWKH 7KHUBDUHDOVRIHJILRGIRP SRQH QWRW K H
LQW H U O MW YR@BMUEU R D WAW\S RO HID0o LQWHUQDWDRERRIINVEHILRRQ@OWUXPHQWV

LQVW U X PKRWEQ BR IMDZQVW UXPHD@@pz SURYLGIFHFKDQUREEHYHORSHQIRHWR
LOVW U X POMOH UDR@Y L GW EHERY W KDw VS HFILUIKEL R O H-QIWW U Q I/DIERQ P O W H
F U H DA KIOVG X W RHV W DVEK W U HoReD 7z |UDPHZRODVRUDR QW UD G L KXPQ®A JKW V

LQVW U X FCHQ@MRW H J DBLAY G LELOWR gDz~ LQVWUXFRRMLP BWHIQEBDGLUKP®DR Y
LQVW U X PGIRQNRMN DY HRUFRII ODZWKHDUH ~ UHFRJIQKKNPD QL JKIVQE QW KBIF KL AN & R

LPSRUWRQW UHDW D@IG VHWW IDBBHSWH G W KEXVWDL QERGIR S PHRGYP D QWD VHV
LOQWHUQD\GRRI@YDY WKHRIWHOBUHVHQWWKEHG LY L AXDEN L GHE QW H U Q KX PRQD O

VW DW H PRH Q@AW IRQFK U U IRG WO LRIQL FRD \ ULJKWWYHDRWRHEHXVH@RURXF®DLBYG
ODWEHL QW H J UDQWERE D UGDZQVWUXRHQWCEHPDQGWDFWLRIERPHVWQE QWBWLRQDO

DGRSWHG E\ QDWLRQ VWDWHV LQ GRPHWHYVYHILVODWLRQ > @
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6RXUAH 6KXWHIARAN
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