


$58&726 FRPELQHV WKH H[SHUWLVH Rl QRUWK 1RUZHJLDQ DQG L
DFKLHYH DQ LQWHJUDWHG YLHZ Rl $UFWLF HFRV\VWHPV ERWK
$UFWLF ,QYHVWLJDWLRQV RI ELRORJLFDO SK\VLFDO DQG FKF
WR PDULQH HFRV\VWHPV DQG DFURVV WKH IRRG FKDLQ ,Q WKL
DQG PDQDJHPHQW TXHVWLRQV UHODWHG WR ELRGLYHUVLW\ H
FKDQJH KXPDQ LQGXFHG DQG QDWXUDO YDULDELOLW\ V\VWHF
WKH DUW UHVHDUFK WRROV PRGHOOLQJ SODWIRUPV VFDOHG \
PRGHUQ LQIUDVWUXFWXUH SURYLGH D VWURQJ IRXQGDWLRQ IF
$5&726 KDV JURZQ FRQVLGHUDEO\ VLQFH LWV IRXQGDWLRQ ,W
LQWHUQDWLRQDOO\ LQ WKH VFLHQFH FRPPXQLW\ DV ZHOO DV
TXDOLW\ EDVLF DQG DSSOLHG UHVHDUFK LQ $UFWLF PDULQH H
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7K HUGRI KDVHH$5&72DGMXVWRGLI IHUHQGFLDDPHZRBUN
GHFLGHRBRORGI B [WHWRE UHKWGLAB5&72%W KRG XSSRURBIEDPSOH
WKIBUFWUR QW DHW\RFLBWHBRUNVKRGG5&7265D\V7KHVL[PHPEHU
LQVWLW X WIGHBWKS$5&726R QW UDLIPWBW O L 1LKQW¥ U HDOWHK EDVHKQG L QJ
DOORZR@.D VIEKG JHWIQQEG M X VWPIHQMU H VD& BV VW S S U R D MIGY
$5872%RDBBHWLZELIED VHX S S DDV R ZRHE KWH J X DR O O RW R R W LEQCVH
FDXVABMRXUG WHRR QW LRHHHW LDQ$5& 726 D\ KHUH | RE&7 2 60 HEB
SROUDGLQDBBOLRIB®UFWHWZBRUNQW)5 ZKLFADWHOHARRBX®R GLQJ
7KURXWKIVDQIFLOLRUEFR7 26 D\DVZHM®ONRPRHHW VXS S RFIRX B @
ILQDQFHG DOORZLQJ IRU $5&726 GD\V WR FRQWLQXH XQWLO D

7KH$5&76 QHWZRD®PRGHUQW®HFUHDWH URWHPEHUVKRBRXW
1HZDQALQLVKIRVIW GRGW W X G HERMW UL BEAXRR RGW RFKD Q JHG@W K H
PHPEHUVRKKBRODUR GWRMEHAWHO RSHR KFIK72ZDWHOHRFRBX® GLQJ
EV1)5DQGHYHUBOHDHBKE LW LRFAX UUGIMRKHDUHOMD/Q DQG
$GGLW DEEQHMLDVQIHR PUDRHQVEWHRMEEWYE D Q& &EWRRFDRQGHG
06F SURMHEYWW DWIOS58&Z6 QHWZREHDQ HILWHRGWV K HQ R I WKI&29,'
UHVWULBOOR®NQLRY VVHQPHIHDDLQLUNEE 726 D\WGGLORPHQWXO G
QHZ LGHDV FRQFHSWV DQG SHRSOH WR WKH QHWZRUN




,Q $5&72BPOVRFHE GLVFXVVHGHEODQ IHWHDGH WM WLIAD Q\HD UV
RIH[FHO ONQWROMG&726HFUHVBDW\I*NIRWHRYHGE® SHUPD QH@W WLF
SRVLWRREL7 WXVHMDNIMOULNKH$5&726VHFUHWBRDGHDD QJHYPW K H
UHSUHVHQR DQWW HWDX@ELRFW. U HHUW H Q WE ¥ WABWR. P S O H P H Q SVOHIEQ
UHJDU®LQJ FKDQIBNKSRVLWRIRVKS$5& 7260 HDGH DWKRSUDGLQDEA G
3DXO 5HQDXG KDYH GHFLGHG WR VWHS GRZQ 7KLV KDV EHHQ

L OFRFOXVEFRY 2BR X QOES DRZ DW R G M AR D Q JLIHW KIX Q G LIQD P H Z B QNG
GHPRQVWWXMEB[LE IHQIMADQGPSRUWRQOWHKBOHWZREN OPHPEHU
LOVWLWXWLRQV :H ORRN IRUZDUG WR QHZ HQHUJ\ DQG OHDG

7TKHM[ $5&726 P HP EHUIQWIMWRQV DUH $NYDS@Q QYD $31  WH ,QWIMW Rl 0 DUQH 5HMDUK 05 125
SQYHMW 125 WH 1RZHIIDQ 3ROU,QMMWM 13, 817 7KH $UPAE 8QYHUAW RI 1RZD 817 DQG WH
8 QLYHUAW &HOWH LQ 6 YDEDUG 81,6




$5&72 6 / HDGHUKLS

7TKK¥5&726/HDKBU V KFRQ V IRMWKSDE & 726HD GHWR X $5&726 6 HF U H WIDQU®/ Bl W
$5&726 %RDUG

TKEB5&726HDGHURXSWHVSRQMILWEE®EHD\ WR ZRM\N XFBEMSUHSDUDRN LR Q
PHHWLQJIJMQOQWGDQGRFXPHIRWWKGHFUHWDQUHGBWUWRWDOVRVSRQWVREOH
WKH HI[HFXWLRQ RI SODQV DQG GHFLVLRQV PDGH E\ WKH 6HFUF

$5&726 /HDGH®ROI *UDGLQJHU 8L7
$5&726 FR /HBOX® 5HQDXG $NYDSODQ QLYD
6HFUHWDU\ B8OULNH *URWH 8L7

7TKH5&726HFUMWIDWIHVSRQVREVOKHEDLRS DW LRIV K& HW Z WONSV K H
VW X GYRIE R VFER Q V IRAWK®GHD ®HER O HDWKWHFUHWDUMSUHVHQWDYV
IURPHDFRHPEHUQVWLWWWR/RVWX G HDQWBNVZRBRVW GRIBSUHVHQWBRWLY
6 HFUHWPHMDE\S UR [LP BWRMVOKLAD DQG® YHUNZPRQWKY DQGVKH
PLQXWHYV DUH DYDLODEOH RQ WKH $5&726 ZHEVLWH

7KH$5&7268RDUGHVSRQVREBXBISSURNIE®GJHM QD QB HS® WWW D W H J
DQ®FVOLSPOD QYW HJUDWWEBRI@ E HILUQ VW L V8 XO\W DRYGBULRULMQEBWFLVLRQ
UHJDUGUKIHR VW LW R WR RIQDVIKBS& 72§ KHRDBBQV\R W K®HDGHQ S
YLFH OHRI@KWIM5&72BHPE HWQ VW L WXQWA REH/D GHB XBK 9 RDBBWQ
1IRYHPEHU LQ DQG LQ -XQH LQ
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JURP  WKD RYHUH D URD U HHUW H Q WIRBWUWR XWEHR UGB UWLFLSD
L VK% 5$7 +)LH G BK RREOR DWRAD. URQ S UHDDW R/X S SR UW/WLL QURQ QW L D W L
RIWKHHVHD@RKQRLDRUZDWE ($7+(%RWWRRRAEHDSLUD VQRXWULHQ
([FKDQJISMVHVVRIG+($SUFWLEGL'5L)BHDFHHIRUPDWLER®QR YR W Q
$UFWIQFUDQVLWURKQHRX®RIWKHQVWUXFR®RIZIWRIWKSEDUW L F LZSDUHW V
$5&726 PHPEHUV

%HIRWHKWKLSHWD HO UO\ FIVEHHQ \R LW

ILHWGKRBRQGURPNKBRFDWRPVWRPPXQ
FDPHNVRIJHWRHDQ$5&728XQGHBHWZR U
HYHQW DWW GRSSRUW XQORMHRQB QRWERE

OHDUQERXWURIW K H.LQW H U Q C5W HRIWD
KLNLYD\LQDPHVYQEQMR\RXRIUZHJIEPQV
FRRN ROQWMURPVGDDKLMLFN RYIHQ@WVWD Q
LP SR UWD/QMRWN KH.HY&RRDQGDFLOL
QHWZRUN EXLOGLQJ RI HYHU\RQH LQYROYHG

K L ODHW H W KWWK L\GH U YIMVMB K R P 1D Q GO R D V@ IDE.R U DAK RIW\R YO8Q F K R WHR®)
LFHORMR UR/IEY D O EIRWG GD\PQ ® W X GWKSBK\VLED®H UWRHRNURELRORJ
FRPPXQLWQIBY UERKH P L \ZW WL H Q H DWKYH DF 8D U W L F LKSHDOQUBR P
8L7UHVHDUMKH®Y& 7260 HPEHURQUHODWRSLFRUR XOK FW XKUIHYGV RQ
WUDLQQIDER UDARRBAD UPD UHWRV H D U F KO UWKWKGL H @G K R RIOVIX
FRPSUHKHRQGMHVWIRQEKBERPSOH)GDSLBODQJVOMW KL BB Y LI J
IRXQGDWLRQ LQ WKH VNLOOV WKDW DUH UHTXLUHG WR VWXG\




3K\ VRS@ONVRQ DQG LFH DADH EGRRP G\ QDP LFV 1Q VKH 6RXVKHWD 2 FHDQ
RXWILGH 4 XHHQ 0 DXG/ DQG

3K\WRSODDG@WFEP JEBRRP QD P LLRW KGR X W K HFHDR X W VA GHH@D X G
/IDQGRQ#ENRIY #+D YZHUWNG L IGX U LOXIV WWKIP® H U V DQG
DERDO®ODOSNFWLED DQG 96LO$HBWLEF DQG D\WDWRW
D FRODERUEBWWREAHE 6HEDVWILRAUHDRQGSL7 .DUOKBRDPSEHGRH
FRQWDLQWWILEMEWHIXUBEGBVRHUIRRPHD QR JUDG&HBFHHVHDUAK J
FRQWDLQHUQAFKBEHSCPRRRULQO\W& 7' URVHWW B PR GMNVRIWKHKLS V
FUDQMYEDVNWBHSORRR LQDY ®FFHWYXWHDFHKHODERUMRREDV
PDGH LQ QHZO\ EXLOW FRQWDLQHUL]HG ODERUDWRULHYV

7KHLUVDRIWKQWZGHVLIQUBQVHNRWFWRNVBIEQ XDU\ DFURDIM SL GO\
UHF H GULHYDF H G JBK L FIXO O R WHRGV X\ KBIU HDWD V Q D S V K@W FRHW KBIR ® M
VHDFHHW (RO/WGIH Y HO RBPIM U LSKI\W R S O DEXONRARIPQV KE R R UUD\P SO H G
D U HRDW K&-R X W K2HAHD DK HJ H V XIO W RV K. W XN UZU L WEIMWBNQF L H QIVULWLEFF O H
OHJDHQ VDV WHWMX GBIWMWK QG MKWHX SHUY RVELHRED VWRH & DXQ GD UOH\
&DPSEPQ®HPEHRI$5&72& KHS D SHIF X U U HIQW 0L QA KM R X U@DMI® HQ W D
6FLHQFH Rl WKH $QWKURSRFHQH















































































