3RZ HUQJ VKH ) XVXUH
OXLABLQJ D WNLABIG DQG
GLYHUH UHQHZ DE®Y HOHLD\

Z RUNIRUFH LQ &HQWDOS VID




SUHDPEOH

7KL WG\ Z DV FRP P MWRQHG B\ WH 2 WDQ] DARQ |RU 6HFXUW DQG &R RSHUDMRQ 1Q ( XURSH
2 6&( 1O WH FROM Rl WH LQMDWYH VR FABEQAK D 5HIIRQDO7DWN ) RUAH RQ ( GXFDARQ |RUD -X\WW
DQG ,QFOMYH ( QHU\ 7LDOMMRQ 57((7 VR EXIC WH FDSDAMHV R &HOWDO$MDQ FRXQMHY \R
GHYH®S D WG DQG GlYHUH Z RINRUFH VR VXSSRUMKH HOHU\ WDQUMRQ 1Q WH WHIIRQ 7KH
LOMDWYH EUQIV VRIHWHU UHSUHVHQEMYHY Rl HGXFDMRQDOLOWIAMRQY P LQMMHY RI HOHU\ DQG
HGXFDMRQ DQG HQHU\  FRP SDQHV 1Q &HQADO$MD VR GHYHRS DQG VWHQIWHQ HGXFDMRQDO
SWRILDP V IQ WH I1HG Rl IHQHZ DE®! HQHU\ VRXUAHV 5(6 DWWFKQEEDOXQLYHUMMEY DDIQHG Z WK
JRYHUQP HOAWDQG LQGXVM QHHGV 7KH P SGP HQEMRQ Rl WH LOMDWYH DWWH UHILRQDOGIYHOLQ
&HQADCHMD LV VXSSRUMG E\ WH 5 HIIRQDY QYLLRQP HQUBCEHOWUI RUEHOWDCGBMD &$5( &

7KH LQMDWYH LV I XQGHG WKURXIK WKH 2 6&( SUIRMFW3LRP RWQJ Z RP HQV HARQRP [FHP SRZ HIP HQW
1Q WH HOHU\ VHRARU 1Q &HQAMDO$MD |RU HQHU\ VHRXUW DQG VXVWBIQDEIOW  LXQQLQJ WKLRXJIK

$FNQRZOHGJHPHQWYV

7KH SXEGDWRQ KDV EHHQ SUIHSDUHG E\ WH 2 111IFH Rl WH &R RWGIQDWRURI 2 6&( ( FRQRP LF DQG

( QYLRQP HQWO$PAYMEY 2 &(($ XQGHU WH GDG R * IXID 0 DQFRQL 6HQIRU (QHU\  6HFXUW
$GYMHU (P RP DQ O I RHY $WIMEBQW3RMPW2 [IIFHU ( QHU\ 6HFXUW DQG / XGP 1D . INMONR
&$5(& 3WRIDP 0 DQDIHU

7KH IWVHDUFK GDV FRPARQ  LOMYHZ V' DQG DQDOMY Z HH FRQGXPAMG E\ FRQUXGEQW $Gf H
.REJHY . DID\K * HP DQ 8 QYHMW ' . 8 $E\ MINKDQ 6RODQD HY $® DW 8 QYHUAW Rl 3RZ HU
(QIQHHUQ) DQG 7HBFRP P XQEDARQV $83(7 7XUKNP HQ =KDEXGDHY IRWP HO . \U\] 6VIDM
7HAKQIFDOS QYHUAW . 678 DQG 1DUID ' D® XWDGRYD 7DVKNHQWEVIWA 7HAKQUIFDOS QLYHUMW
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7KH DXWRW/ Z RX@ @\H VR WDON WH LOMXHZ HHV 57((7 P HP EHY HVSHAD® @QH DIHQAHV
HOHU\  HOMBUMVHY WIFKQIEDOXQYHUMEY DQG UHVHDURK LOVAAMWRQY DALIRW &HQOADO$MD Z KR
FROMEXWG WHUIQYDXDE® IQMIKW LQ WH SUHSDUDARQ RI WLV LHSRUN

' FMIQHGE\ %RVIR] 6P DIX®RYD
6XP P DU Rl WXUH UHVX®V -DQIXQ URQ YDXUBQ

&RYHUSKRWR k \ DXQISKRWR L6VRAN

'LVFODLPHU

7KH FROWQW Rl WLV SXEGFDWRQ UH BPWKH RSIQIRQ 11QGIQIV IQMBUHVIMRQY DQG FROFOMRQVRI
WH DXWRWY DQG FRQMEXVRY DQG GR QRAQHFHWOU® UH GRWIAH YIHZ VRUDQ RIIIEDOSRVMRQ R
WH 2 6&( GHAMRQ P DNQUI ERGIHV DQG IW SDUARSDAR] 6VEMA

7KH GHMJQDMRQV HP S®\ HG DQG WH FKRIFH DQG SUAVHQWMRQ RI P DWUDOQ WLV SXETFDARQ GR
QRWFRQWYXW RULP SO WH H SUIHWWIRQ Rl DQ\ RSIQIRQ RQ WH SDUARI WH 2 6&( FRQFHUIQIQI WH
GUDOWIVY Rl DQ FRXQM WUMRY AW RUDUHD RI DQ\ DXWRUW WHHQ RUFRQAHQIQ) WH

GHIDHDMRQRI DQ 1LIRQWHWY DQG RUERXQGDUHY

7KH 2 6&( GRHV QRWDFFHSWDQ\ DELOW IRUDQ\ GDP DIH RU®W ZKIFK P D\ DUMH RXWRI \WH
UHIDQRH RQ LQI RIP DARQ FRQIOHG 1Q WKLY SXETFDMRQ

k 26&(

2 6&( SXETDWRQ LQ SDWPHUKLS Z WK
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5HQHZ DE® ( QHU\ WIFKQR®JIHVIQ XVH DQG 1Q GHP DQG 1Q &HQWDCBMD

. H : RINRUFH DQG 6N@ &KDIIQIHV 1Q 5HQHZ DE®H ( QHU\ ' HYHBSP HQAIQ
&HQWDCHMD

4 XDULFDWRQVIQ GHP DQG
6KRUBIH Rl VNLOBIG MERU
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,PSRUWDQW IDFWRUV IRU WKH GHYHORSPHQW RI
$VLD

SHUFHQWDJH RI VKRUWDJH RI VSHFLDOLVWY LQ W
YDOXH FKDLQ

:KHUH DUH 5(6 VHFWRU VSHFLDOLVWY WUDLQHG L

$UH WKHUH HQRXJK VSHFLDOLVWYV IRU WKH UHQH]
HGXFDWLRQDO LQVWLWXWLRQV LQ &HQWUDO $VLI

‘'LDJUDP SHUFHQWDJH RI ZRPHQ ZRUNLQJ LQ 5(6 VSHFLDOW

3HUFHQWDJH RI JLUOV VWXG\LQJ UHQHZDEOH HQH
'LDJUDP ] LQVWLWXWLRQV LQ &HQWUDO $VLD

7$9% (6
7DUJHWYV IRU UHQHZDEOH HQHUJ\ DQG JUHHQKR X\
6XPPDU\ RI VNLOOV VKRUWDJHV LQ NH\ 5( SURIHV
6KRUWDJH RI 6SHFLDOLVWY E\ 7DVN DQG 6SHFLDC

$33(1" ,&(6

$SSHQGL /LVW RI NH\ VWDNHKROGHUYV DQG UHVSRQGHQWV
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$VLDQ 'HYHORSPHQW %DQN

$OPDW\ 8QLYHUVLW\ RI 3RZHU (QJLQHHULQJ DQG
5HQHZDEOH (QHUJ\ 6RXUFHV

+LJKHU (GXFDWLRQ ,QVWLWXWLRQV

\UJ\] 6BWDWH 7HFKQLFDO 8QLYHUVLW\

.D]DNK *HUPDQ 8QLYHUVLW\

2UJDQL]DWLRQ IRU BHFXULW\ DQG &R RSHUDWLR
8QLWHG 1DWLRQV 'HYHORSPHQW 3URJUDPPH
8QLWHG 1DWLRQV )UDPHZRUN &RQYHQWLRQ RQ ¢
5HJLRQDO (QYLURQPHQWDO &HQWHU IRU &HQWU
BRODU SRZHU SODQW

7DVKNHQW 6WDWH 7HFKQLFDO 8QLYHUVLW\
9RFDWLRQDO (GXFDWLRQ DQG 7UDLQLQJ ,QVWLW
*HUPDQ $JHQF\ IRU ,QWHUQDWLRQDO &RRSHUDW
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$VXVWDLROGXM®HUWI UD Q VE WS RQGEW KBY D L O DREIT ® D W L DICHS
GLYHVSHFLDRLYMROGIHVLJQLREIOH P HQRABIHQUID WIQGRIDLQWDLQLQJ
PRGHWMHFKQR QRWLKH/H®GUHQHZDHE@HIU B( 7RLGHQWIKMNLOOV
QHHGH@KHPHUJI5Q DDERDUNB@®VVHWNBHDGLRHVIXFDWLRQDC
LQVWLWWB URYWKHP QDVVHVVPRIGMFX U U KEWD QH VR X IDRHD/
HGXFDWLRQDO LQIUDVWUXFWXUH LQ &HQWUDO $VLD ZDV FRC
JDSPQ&XW OLVPHHIRWY K246 & (W R X S S RAUKMS G DRWB HY HO R SRIDA W
5(WUDLEOR®U\LIGYD UW Q HUMMKISHR Y HU Q P R QWKW Y &H Q WEML® Q
26&(SDUWLFLG6WWWHIIHOH YPIMWL ROQDA HJLRROQ DY H U VLKAH. H V
DVVHVVPPIQWKRGROBBFO X GHE D QDO\WIHPL VWU X EWWHRE LHZV
TXHVWLRQQIDY LRHR/S HOR X U PM\E[SHD WV HV VP B8 Q W D O \NRIFX V
JURXEUDLQVW FOUPEW D N H K RHHGHEUYKND VV HV V ZB @R Q G X FIVDH G
.D]JDNKVWDQ .\UJ\]JVWDQ 7DMLNLVWDQ 7XUNPHQLVWDQ DQC

7KHDVVHVVPAHRQWLUMHK®OW'HVSLWKBHYHORSRHOQKHHQHZDEOH
HQHUVM FWRUSBYV D U JHAWK LIVH FR X Q WK LSHW L HDQAKR UWRDIVIILOOH G
SHUVRQ@MBIOMHYHO MG XFDW LRIRIQ DLRY¥LIKH G XFDW,IQR/QVLWXWLR G
+(,VDQ GHFK Q IDRDER F D W L(BEXEF O WILR®U D L Q,IQ/IV L W X\ [RGB R
QRWOPMHWKEBHH®RIWKSE( VHFW&RU UHQIWULRXWBD@®PRGHUQ
WHFKQR DRIGH YD F WILFHFORWWS HF IWLEHRVMU H Q H Z DHE@HHUM R X U F H V
5(6 LQFOX®R@IZUQG QHUELRHQHKMWMD VZH OIDVFR X U VRQSA (6
LQWHJUDYWMARH QHUV\WWHFPLILWD O DD HRQBIHNGLSOX DRV
HQHURDQDJHPBQW QHURMNLFLHQERXQWDUBWRIWKOR®WL O MWHQJ
WUDQV IR UPRWH GRAZARRH Q Q R X WKK LIVS S OWHRWU D L QUHQHZDEOH
HQHUJ\ SURIHVVLRQV DQG WKH VWDIILQJ Rl HQHUJYFRPSDQL




7RVWUH Q JKXKPHDA H V R X IDRHBY G X F D W L R QUDDOV W UWWGAMW MH B HZDEOH
HQHUVHFWRWKR6&(&HQWS\DIDSDUWLFLEW WRBRPSUHKHQVLYH
DSSURDMUHFRPPHQGHGHYHORGH@IQXSGDWHRNVWERQUULFXOD
VWUHQJIJWSHDREWILFH RULBIQINEGH Y HO RSQ\WPH UG LV BURIUQP W\

'"HYHORSVLIQRUW WBIGPRGXOPRXUVHEHQFOXBR@LORHH[LVWLQJ
SURIHVVLRQDOMIQHWF R DV WHUIV HF K Q R OREMMOD®VYKREMULR G
RIWLAHGQUHPRMHHDYTXLSSOQERUDWREBUHD S UQF WLEDIOQ L Q J
JURX @GR/QLYHURIBVIRGX F\BERQL WQ RV H DIXIQIEIL Q@ W H V H COUF®
GHYHORSPGVXM HBGHZBEMDHUIQFOXGURQWWFLHQWQBWV
UHVHD UFKHWW Q H LEVHKA BRYHTOL Y H U \DIQMBLGIW H U SIRILM R MOWW H D U F K
DQGQQRYDW LRED QG LEFID G H PIRFE L 0% WR J U DAWEBH D G LRUH L JQ
XQLYHUVBWEHNQQHQHZAMHQ H U J\$ W W U DFWIOLRW L WDLGRED[IS B/
IURRVKH(6VHFW®R MIQEQWHUQDWR/RIQEFR Q G PBW WHHD V DID\G
SDUW L ALGWB®HIY H O R SFPIHEXF D W ISRIRD ODPMQ YROXQQYHUDUQWLH V
UHV HDRHFXWIHU @ W H U Q (W RRIGE® KGIHY HO R SRPIB@GW ,GHQWLI\LQJ
DQGGGUHWILWQUMHRRP HQHT X B0 UW L F LLISOYWAHHRFIMAMRUG G HQW L I\LQJ
SRWH @RMOLY D WD RW FBVQ F U HDWHHULDID/MOH UB ¥ WX BRPR Q&HQW U D O
$VLDRXWKWWHFRPPHQBRIGW URGXWH R G XRWB WM OHF WL HV
5(6 LQWR WKH VFKRRO FXUULFXOXP




. H 3URUMAHVLQ VIKH | LHGS R
5 HQHZ DE®1 ( QHLD\

&HQWSHWIOD UHJLRO® W X UDICFIKQK \G UR F D UBHRMR X UFM) FUHDVLQJO
UHFRJQLWK®W UD VOHHHF RS HY H QRIS H Z DHE@HHU 7 K LMV\G U L YEAD
QXPEHRI IDFWRIQ/FOXGOREPOLP DARIPPLWP HOVFWW VWKIBD ULV
$JUHHPHQWD Q@ K&Q L WIHDGV L RQD/P H Z RRND Y H QRVERQ P B WBIQ J H
81)&& & DW L RQBIOWK F X RIEW\H F W/ IKNXUHRUS LI H U V L | R RMRX URBBD\G
UHG X F WIHROH FWE H FLLARE WV M @OH F R Q R PIGFY D Q WIDVW\HR/F L DIWHKE H
FRVW HIIHFWRINGHFH\OWY UB Q HJHIR O X WLRRWQ W P R W H H I\Q GV K H
SRWHQI\R LD®HFWH [FR WSV YARXQWUQMNHHILRQ.D]DNKVWDQ
AUJV]VWDIQVM LN LAXWD®@ H Q IDVOMBDEH N LV WIRDYHR UP X O MWHEGW LR XV
QD W L RIQ\DUD WBI Q IEHG/R S WHKG S R U &I YIHV OIDAWIKRHQH REUHQHZDE O H
HQHUGHYHORSHRQHIYDPSOB]DNKVWD® QVKULIYN®D QYW K H
&RQFHBWEKHUDQVLWMRRMDGEVYHH@ERQRPDQG.D]DNKVEWDOD W H J\

DLPLYRFKLHYH VKDBRHWVRWRO UIRQVXPSWIRRRHQHZDEOH
HQHUWQ®OOWHUGRWWEMY >@8]EHNLWDDG RS WHE@ W BDWR U
WKFAUDQV LWRRH(F R QR FB\ DQGKH]EHNLVBMOIUDWH J\
SODQ QURQF UHDKAHK D B HQH Z HECHHUW R E\ >@.\UJ\]VWDQ V
1DWLR®YEORSPEHQWD W H J\ DLPVRWHQHZD EM[IFD X GLIMUJIH
K\GUR RRQVW DWOXVDW WR IW KFHR X Q WUR W RO UMX S SO@7DMLNLVWDC
KDVHRBAWWDUJIRWRQ K\GWRURYLGHRIJHQHUDMDSDIFEW\ > @
7XUNPHQ LDWD@QMVRS S U R YAHKGEHD W L REMDIOD WRIUWK HFHY HOR S PRIIQ W
5HQHZDEOH (QHUJ\ 6RXUFHV XQWLO




7DE®I

7D HW | RUUHQHZ DE®! HQHU\ DQG JUHHQKRXVHJIDV * +*  HP DMMRQV LHGXPURQ

:7{‘ f
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&XLU—|Q\/\M<DU—| RI 5 HOHZ DEG! ( OHU)\
5(6 LQ HBPWLAW ZDUHW

JHOHDVIRQ \ HDU

1'& - _ > @ VKDUH RI UHQHZDEOH
8QFRQGLWLR@MGXFWLRQ HQHUJ\ LQ HOHFWULFLW\
E\ UHODWLYH WR SURGXFWLRQ E\
&RQGLWLRQDHGXFWLRQbE\ VKDUH Rl UHQHZDEOH
UHODWLYH WR HQHUJ\ LQ HOHFWULFLW\
_DDNKWRQ ~ &PUERQ QHXWUDS@W\ E\ SURGXFWLR Q> @\
1'& ! PDLQO\ ,QFUHDVH WKH VKDUH RI
8QFRQGLWLRQBEGXFWLRQDUJH K\GURGRZWWBOHZDEOH HQHUJ\ VRXUFI
YV %$8 H[FOXGLQJ ODUJH K\GURSHF
&RQGLWLRQDHGXFWLRQ E\ WR E\ > _ @
YV % >
AU\ ] WDQ 2@
‘ 8QFRQGLWLRQDUHGXFWLRQ PDLQO\ OPWREXFWLRQ RI DW OHDVW

0: R UHQHZDEOH HQHUJ\

v K\G UR S RZ H@
&RQGLWLRQD@HGXFWLRQ YV VRODU ZLQG E\
' > @ 'LYHUVLI\ HOHFWULFLW\ PL
1 ZLWK QRQ K\GU® 5(6
7DNNIDQ
BQFRQGLWLRQ@DIGXFWLRQ E\ @ '"HYHORSPHQW RI UHQHZDE(
IURP OHXY H®@ V HQHUJ\ ZLWK LQWHUQDWLR
VXSSRUW 4XDQWLILHG WD
KDYH QRW \HW_EBHQ VHW >
7XWNP HQIWDQ
m 1'& >@ ,QFUHDVH WKH VKDUH WR
SHGXFWLRQ RI VSHFLILF *+* E\ > @
HPLVVLRQV SHU XQLW RI *'3 E\
' E\ IURP

81 EHNLIWIDQ

&DUERQ QHXWUD®L@&\ E\

'"HVSLWKKXQDQLPEBRYLELOBOJIUHMQU D Q VR &/K@W D \WRIBEAWK H
DFW XBO RHUH Q H Z DHEQDHHULIQW KHQ H UEID O D @ F&HH Q WSMWMLOFR X QWU L H V
YDULHV VLJQLILEDQWO\




5 HQHZ DE®I ( QHUI\ 7HFKQR®RILHV LQ 8 VH DQG LQ
' HP DQG LQ &HQWDCS LD

&HQWSMLO®D VL JQL I LEROMIH Y HQW L OU HHXGH Z DEQHUSIR W H QB EB O
FRXQ W@N\KUWHH J LIRIDVWRZ X Q L TR IKID U D F W NWKLGMWWL A U RVIKGIRPLQD QW

WHFKQRORJLHY DQG GLUHFWLRQV IRU 5(6 GHYHORSPHQW
5HQHZDEOH HQHUJ\ WHFKQRORJLHV XVHG DQG GRPLQDQW LGC

GHPRQVWDDWUWRERP P LW PWRMW UDQ VWWAWUR BH®H U J\

Q W KWK D RHHOHF WIHGHWE WRIBH Q H Z DHEIDHMR\X U FBIND FK H G
RIWRVBDBGXFWRRG®KDERXEWKH ILIJX®RH 7KHUWHIH

UHQH Z DHEDHUIDF L O L QMKHFR X Q W IUWCKW RW Q @ W FOG B &RIW Y H U

*: 7KHGRPLQWOSWRWHQBEMOQHUJVUELQG 0: DQ®RODU

0: ZLWK K\GURSRZHU 0: DOVR PDNLQJ D ¥L@QLILFDQW F

LSRVLWLRQHOHHQHUBRX QWM OPRVWRILWANOHFWULFLW
JHQHUDRPRMRHM RFODUKHGURSRIAD QW@ KHFRX QWKNGWRSRZHU
SRWHQWMIVMNAPDWHGLOMLRBIZKLAKQ®ERXW LYWL O% J@®TKH
WRW RO W DFDSHERMSHUDWRQABVIOD (MWRHHGV*: L QF O X B/IKJ
7RNWR3BBO 0: 7KHRXQWOXRVLJIQLINVARIDIDWHWBRWHQWLDO
*: DQGLQBQHUWRWHQWLPDOONRAKSHWDUQ X0\ WKHRXQWU\
UHDFKHEGQYHVWPHMHHPWEMYHORS *: VRODIABODQIW VIN NXO
UHJLRQ SRLVHG WR EH RQH Rl WKH ODUJHVW LQ WKH UHJLR

L\D ZRU @G D G H U R VW KWK D BRHU H Q H Z DHE@HHULIQ. WWR W D O
HQH UEID O D GHHW RWAQRUPRX®URSRIRWHQWLDOPRUWKDQ

RID CH®D H F WIUQ\FKIRR\X Q WDIVS UR G X EMIG\G UR SRZB D @W@&7 KWW R W D O
LQVWFOSBELUSRZHIODQWERXW 0: WKWHD\PW M R RUIK\L FIXU H
K\GURSRZBD QWM O X BIKEXUHMGURSR3ODQW 0: DQGVKH
SRIXOGURSRZODGWDQPBIEDFLW\0: FXUUHQWEREQVWUXFWLR:
BRODQGELQBQHUGHYHORSIPGQMLN LYWPQWHBGRQODIHZVPDOO
VFDOH VRODU VWDWLRQV DQG QR ODUJH VFDOH VRODU RU Z|

KDWHBAN W U D W R DROE Q F UHDWKWK D BRHJ H Q H Z DHEIDHHULIQ
WRWD® FWIHEHWDWR R @ \ Q W K HUHHUSIODWRRPPLVVLRQ
DGGLWIRRBOQSDAIWY: LQFOXGIMRIODYEL QSR ZHID D @WWX
FDSDFRIW\*: D\ H®OHQHWWRUD\WNHAMDKED SDFRIW\*: > @
6ROBIQHUUWKPARVWLGHVSUMBE | UHQH ZDHE@HULIQW KAR X QW U\
DORQJVLGH ZLQG DQG VPDOO DQG ODUJH K\GURSRZHU SODQ

LWWKAR U OIGR XU W/IXU JEIN W XIWDH VHUYHV KDWUDGLWLRQDC(
UHOLHG RQ K\GURFDUERQV +RZHYHU WKH FRXQWU\ KDV VLJ




HQHUSRWHQMEBS W L[SSRQDHQ RWROBQHUJ\ *: DQGZLQBQHUJ\
DURXQG: +RZHYMXKHXUHPRQWULERIWHR B ZDHEQ@HHUW\RVR W D O
HOHFWSURIGWFUWPRQLPEYWLP DWMHGWKDQ 7KHRXQWURPWR
UHGXFH JUHHQKRXVH JDV HPLVVLRQV E\ E\ IURP o)
g7KHLDHJHLJQLII_G:LDQWFLQWVHK‘GRPLQWWKQROQBGIDQRVWVH

: GHYHOR SPIH@ @ H Z HECHHULIOW K FIR X Q WRIMHRME H J L R Q M L N ID\QI

P \UJ\]VVDIVGI W U R Q BOFD@ WG UR S R.2H DN K VIMD®)] E H N L VRADDY]

: K\GUR'S R¥H®D UWH UULWBBRHBFWLEHON U VILQWEI DQ G L G

: HQHUXUNP HQ KDW @I $IR W H QRWADAIDQEL QHQ H UK P D K@D
5GHSHQBQ@WURFDUER\/QWRWRIQLWW[B{EWHMRMWVSO

{ VRODU HQHUJ\ VROXWLRQV -

..............................................................................................................................................................

1HZ WHFKQRORUWHWKIPRVVBURPLVISQRVSHIFRUWSEHYHORSFAHQW
&HQWUDO $VLD

7KHS HY HOR SPRIK QBN VGV WHPNHWRPSUR YW RH
VW DER GIQMUIXSSBVSHF ZR OKE\IEH Q HW UPIWH @ B Z DVEROXH K I ¥ K
DWRODQGLQGQWHJIJURMWIWRID GLWRRKQBWMVIDW XUELRUHQHUJ\
VWR UDBHY L AKHVO ¥\VP R RWE X FW X DMDURIQW Z DEQHUSURG X FWQR Q
.D]DNKVWOW[DPSGWMPUXN (QH5&I\D]DNKVWIDQY VH B WF $/RIZIFU
KROGERBSDQWFWLFRQVLGPQIEPBEOHPHGCWRYMANKLQEULG
SRZHIODD QWWR IW KNHS UR M HBWKHR Q VW U RAMKLE Q 5& Z H3O DIQQW
WKHKDPEWHJILR®LFELGFRPELQEWXUELQRUBDQHOQ&ZLQG
WXUELQHILRIVXFEURM HFWRYQ V XW KWW D E ROW WBIR Z HVAV W H P
UHGXHPLVVLRQ®DNIRD[LPXKVHIDYDLOQB®XWHOR X URHW H
VW D W IPADQ \D O VIRQ F O XHEHH U ¥\WW R U IV M W H PE/D W W HIRLUDNG GLW LR QD C
VWDELOL]DWLRQ

UHHQGURJINEU R G X E HWBKHHOHFW LRRO\V LV
ZDWMNVYLMOHFWRE MDAMFO XV LYRB\HQHZ DEROHYFK\GURRODU
ZLQGWW¥RQVLGBNHIEOHPHRWKGHFDUER Q R]IE WD RE F WRIWK H
HFRQRPAXFRVLQGXVWUDQVORWMQHUJID]DNKVWQ B]EHNLVWDQ
D O U HIDGEY\AHL J Q L | ISFRDAQHAD RALLIDKDHK®G U R JHIR G X F WKLIRGE X 1§ RRVQ O\

W R/ K BIRODQG L QB Q H UJK V R X UERHRO WRR/ K HLWW L BQD@R FKLH Y H
FDUE@BXW UBD\OLW)Q.D]DKIVW RQN K&D V S IFIR@ \DVP P E L W ISRIRW H F W
LXQGHUBRXLDGDUJH FRPOERMWKFHUR G X FRULIRHDK®QG U R J HKQH
S UR MHFPYR QWKBHY R 1J L D @ MQBQ & R ODRIZ HID D @ WD D S D FRIMSW R

*: WRHQHUB@HUWK ZWEGXVHIRZDWHO HF W URIOH\RP/S OLH
H[SHFWHSURG XFW R PLOOWR@VJUHHKQAGURJMHY PLOOWRQRY
JUHHOPPRQSBIUHD P RVWIZKLFXLE®H[SRUWHREURHD Q GV L DI
VXFFHVWIKEO/®ONHD]DNKVRO@BRIWKHR U OGDW JHUXS\S O RHWWHH Q
K\GURJHQ




ODQWHPRWE®XUDOHDY
&HQWVDGRQ RMD YBIFFHWERHQW U BRI HI® L BMEHSHRGH[SHQVLYH
DQG HQYLURQPHQWDOO\ KDUPIXO GLHVHO IXHO RU FRDO IRU

211 JUDQEPDOO $FDBEBVWAGWHFRCIRZ WU VWHPYGELQWXUELQHV
Z L WEKD W WHAVR U DIHY PD ®0G URSRE 6 D QRV VHIVV X VW D L Q Q ERW W
HI1HFWLR/GX W, QRI)] DN K VWDQ\]VWDIML N LVQ®]EHN LV S DROMH FW V
VXSSRUBNHGWH U Q RVULIRIZD/OL RIQM 1'3 *,= 26&(:RUOBD QN U H
EHLQP SOHPHQVRHIH F WHIPIR WHW W O HPWHLQBIXW R Q R PRROD Q G
ZLQSR Z IV W H,RW KPR X Q W D LIQHRMX\RQ W J\ ]V WI@ED M L N L2KW D @
ZDWHWB VR X DAHYE X QG DPW OQ @ LFUR K\GUR $S@H ARQD EON\H
ZLGHOWHW B UR Y IOGRFBROP P X QL WILWHQ HUJQUHJL ZQWKKL JK RO D U
LQVRODM URQVKWRXWKMHUQRRMD]DNKVIVQ®]EHNLVWQGLYLGXDO
VRODU SDQHOV DUH EHLQJ LQVWDOOHG IRU OLJKWLQJ DQG S

2XWGDWBGUDVW U XEWKQBMNY Z RORVVIBY GLQHIILFHBIWJ\
FRQVXPSIUWRIQULER WV U L &N Q WSU/L@ K HINBIJUR ZLXQIGHUVWD QG L Q
RIWKBHHIRUVPDUWMHWZRWKBFW®DQDHOHFWULEPWUHOH[LEO\
LQW H J®& IBDMHD W WDRXXL ABYF O X33 B RISWLFRBVXPSWOBQQLPL]H
ORVVHILLVQF O X\& KNQ VW D ORIBWGR QMU D Q V | R IDAXFLR/P DRARKOGV U R O
VI\VWHPQGVPDURHWH QD GGLWALRPRGHUQL]RWRREOLQBIYG

V X EV W DMWRRDNR LRW KHHO H F W\UHLIFWARKW U PFDRIGH U QL ]RWW X RQG L Q J V
L QV X O DUMISFOP F HRIZQ @G R Z\VQ VW D ORIBIWY HRIQ\ H | | DR K QEMDG
UHJXO DRVK RRQW Y QIW HRDYY HU H BRW H Q REIHY HOR S PHRDQ G VL GH
PDQDJHPMWRWKQR MRIB.MMORSTIQIVIHUBUR JU MRWP HIBWKD QJL Q J
HOHFWULFLW\ FRQVXPSWLRQ SDWWHUQV WR UHGXFH SHDN O
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FRQG X EWWRKAHX SSRWKI6& P Q&$5(E@EHQWWYDRBRXQWIQL H\
: DWRWDOVWDNHKR B GHUWH U Y 1KHZG@E N BE R X'\WJ Q L | IHRIDEI
: IDFWRRWD UDSD® &/ X FFHVO/HX® O R SFPMEWH Q H Z HEOHMN F \

..............................................................................................................................................................




* RYHUQP HOWSRIR \R GHYHRS
WH UHQHZ DE®I HOHU\ VHRRU

) DYRXWE®!I FRQGUWRQVIRU
LQYHWRL/

( FRQRP [F [QFHQWYHV IRUGFDO
EXVIOHWHV

( FRQRP IF LOFHQWYHV I RUIRUHIQ
FRP SDQIHV P DQXI DRXUQJ
HTXISP HQW

, QMLODWRODCH | ROV VR GHYHBRS
WH UHQHZ DE®I HQHU\ VHRRU

$ YDIDELON Rl GRFDOMPKQIEDO
VSHADDAN LQ UHQHZ DE®! HQHU\

$ YDIOEIOV Rl HGXFDWRQDO
SWRIWDP P HV FRXUMHV DW

FROUHV DQG XQLYHIAWHY

* IDILDP
,P SRUBQWDRRL/ | RUWH GHYHRSP HOWRI UHQHZ DEGI HOHU\ 1Q &HOWDCGEMD 3HIFHQUH R
UAVSRQGHOWHBPARQY  LHVXAVRI |RFXV IQWUMEZ V FRQGXPWG DV SDUARI D QHHGY DAWVHWP HOWADULHG

RXWIQ &HQADCH VD 1Q Z IV WH VXSSRUARI WH 2 6&( DQG &$5( & DJJUHIDWG VR D LHIIRQDO
HWP DWW




. H : RWIRUFH DQG 6NLAY &KDMHQI HV LQ 5 HOHZ DE®!
(QHU\ ' HYHRSP HQWOQ &HQWDCOS VD

7KHURZWRVKWBHQH Z DHEQHUMN F W REH Q WIMLO\G L U H BWQ MHRG K H
GHYHOR SRHIGW FDWQRSQUD LS URJI U DLW KH H G®FR X Q WIUQAHKH
UHJLBBFRJQULEKMKRUWDYM L OSHB/ R QIPHBE® HG X ERWSORIUDPV
OLPLWHGHDNG® DERUDWRUO IZKLAKXUHYHQ /G XDWRMFTXLULQJ
V X 11L F LSHIDW WALIF DAAMG. Q V X | 1 L FPLGHRQVD L V WRRDRALGYLHD BV \RHLQRVWQX U H
L QW H U DEFFWAL RHBH.@ L V WXUQ IHYWH U VLQVEL &8 M UBR P SD Q LMXS SOR A BV
FRQVXPHUV RI 5(6 VSHFLDOLVWYV

+\GURSRYISHFLDDUBSVLRURWD]DNKVWDQ\]VWDQGDMLNLVWDQ
+RZHYMHFKQRIMDRYSHFLDDURWNGEBRQOWRSHUKWEHURSRZHU
SO D @EXWO WR D Q D WHKUHL VINWV R F LDMFGL P B WIHQ J 19 D FR.H OMR Z
UDLQLIMGO\VHDUPQG/ HDVRORDHVK R UW DBISHF L D O UNHH G MAR
IRUHFDVW DQG PRGHO UHODWHG SURFHVVHYV

$OPRXQWDUHYSHULH@RMKRIUWRIVIS HF L DIOQVRWDQGELQBQHUJ\
+\GURJHQHUSURGXFWDRIHZDQGURPLVRQHW KW TXLUNNOOH G
SHUVRQQHO LQ DOO ILHOGYV

$ FRPPRBKDOOH@VUDLQQYKEHVLRQ HQH ZDHE@HHUMWDWDRGV
VI\VWHPWKHQWHJURWURQHZDEQHULQWRKH QHU Y\ VWHWKH
GHYHORSRHDMFW VWRUWDDIFL O D\Q EHYW Z PRNG H UDIV L BQ GV K H
SUHSDUBWHBQLEL\®X AAGIEQ Y HV WPHRNMH MW 0 X IRUDIWHU QD W LR Q
IXQGMDZ\HWKRXQGHUVWEB®SHF L RIFNHQH Z DHEQ@HHUV\V W H PAK H
UHQH Z DHEXHUPID UN B VU W L F LCSD® WK Q R ORIELH/GW B P S U RW KIH
OHJLVODDRNEHR QNS UHSDWYHER QG ¥RWOHFY/GYE LY IDGXBIGIPHQW V
EHWZHHQ HOHFWULFLW\ VXSSOLHUV

$ VKRUWDIJHHH®DHUJINLODMHGHQGHU GIZRHUWYREF®& LIJQLILFDQWC
D |1 HRWBIE L GRUW K&dH Q WEWD.OF® X Q WW BHFK L WWKHLQH UK F X UDLQAG\
UHQH Z DHEQOHHMW D U J HAWDAD O VR PALMIHR FLR HF RDIR® H IR IW XHIQ H U J\
WUDQVLWLRQ DV UHOLDQFH RQ H[WHUQDO H[SHUWLVH UHG X




4 XD LFDURQVLQ' HP DQG

, Q& HQ WEML® KWK RUWDS 6V SHFLDIOERWKKD QWLWQWXPBLWDWLY |
7KHUHUM RRHZVSHFLD O QVBDWQ\ODFANKBHFHVVOHSVWRKVNLO Q@
WUDLQLQJ

$QDVVHVVFR@WDUWEEHPDQRWHQH Z DHE@HHUM § H F L DDLLWWMKWH
HGXFDWRR@DOLRLUAU@EH QWHINDLAF@ X QWER 86 X LV@H G Z L WAKK H

VXSSHRUMKIBE & (D Q&S5 (&UH Y H DVDKIEBNSHU D F WLGFRDZOD HOBIBI HFK QLFED O
VNLOOV RI \RXQJ JUDGXDWHVY GR QRW IXOO\ PHHW WKH QHHC

7TKLFHDQWKDMWPSOQFUHDWK®XPEHRJIJUDG XDIWRRW QR X JK
IXQGDPHRWHDIDKDIXRDWQ ®R2VSHFLDMDUW WXIKOWHHGWEUHSDUH
WKHRZRUNQNKHHQHZDHEQHUVHFWRAUHSUREOIHM® RWRQALOOLQJ
YDFDQFLHV EXW ILOOLQJ WKHP ZLWK FRPSHWHQW VSHFLDOI




7KHQHH®W VH VYV DHOQME H Q WWIKSHHEU F H Q R/IY NH. OEDSA QN K&H QW U D O
$VLDERRXQWUEBWRNBR®ZE\ YDO¥XHKDL®VDVVHV\ENGQWHUYLHZHG
VWDNHKROIGHUM PQ

/ DZ\ HY " MIQDQG SRQMKPURQ S&RQWMKXPURQ DQG
HFRQRP MV DQG P RGH@ RI 5( (OWBMRQ DQG WIFKQIFDO

P DQDIHWY/ SLRVFW FRQOHPARQRI 5( P DIQWQDQRHRI 5(
SLRVPW SIRMPV

' IDJWDP

SHIAHMIH R WKRUMIH Rl VSHADDAV IQWH 5( 6 VHRRULQ &HQADGSMD E\ YDXXH FKDIQ DYHWDIHRI
SHUFRHQWI HY LHSRUMG E\ VXUYH HG WENHKR@HWY DV SDUARI WKH QHHGY DWHWR HOWFDUUIHG RXWIQ
&HMDBMDIQ Z I WH VXSSRUARI WH 2 6&( DQGWH &$5( & DIJUHIDWG VR D UHILRQDCHWP DM




6KRUDIH RI 6NLIG / DERU

$VSD IRMW KBIHH®Y VHVYV FRQW XFWDH G Z L WWKKWX S S RRUWK26 & (
DOQG&$I5(WKIHROORUHYFBF R QHHWHFHLYHR® HV SR Q GHIQW V GLKH)
VKRUWDJH RI VNLOOHG SHUVRQQHO LQ WKH UHQHZDEOH HQF

7KHE WAV KR UWIVMNL OSHUG/ R Q@HIDH Y HEM U R Z WKV K H
5(6VHFWRHDDFHM WAHB®DFFHOHKRMHED S LGWDYESP H QW & K H
IRUPDWRRQHZ VSHFLDGFIRPASHWH QFHENVFRQILUPHHO/WUDWHJLF
GRFXPHRQOWKEHYHOR SRHMWKHDQ G QHURBRP SOH [ @ K H UHND
GHPDQRU QJLQHBIWE Y IVCB\H F L DLAY. D WIMV/X & IRWU H Q H Z DHEQCHU J )\
HQHURID QD JHUYH UIN LFLINGHF L DIRUWHFD DWIBRIG HOV®HFLDOLV W\
SR ZHHIQ J L Q HHH@ N F WHIQ FLDODHKIHUDAQ J L Q HIQ® S H F L DIGRILE MWAS D W F K
VHUYLFHV

7K HUHVD QD F X WH R UWRNHX D O L ISHHIEY R QAANMEUD FWLFDO
H[SHULHWQRAKQNGRDOHBQ® QXQGHUVW ROGK@HIDQG FRQRPLF
VSHFLRUBMQH ZDHE@HHUSU RM HPW® R \ FOURWWHK DWKWN LRIOM D G XDWH V
GRHYRWHHWKHLHT XL UHPHQWW GHPDQRW QJLQHIWKEHVLJIQ
DQGQWHJUBWLHR@HZDIEQHUYRXUFHYVWDOBRWRIRQ/LRDQGJ
RSHUDWINROW HPSH F L DLGY. W\R V\D\WMW HIR @ H URID Q D JHDUMB X GLWR U V
VSHFLDAOIKY R Z O HRAGHJ LWRRO&$ ' $J H Q H U DRR.GRHYO INJJRZOH G J H
RI LQWHUQDWLRQDO VWDQGDUGY DQG UHJXODWLRQV DQG S

7KH/ KR UWD YIS HF L DIOD WIWAU L BORWUHDEL Q MWQQIL Y H U WLKDLWH V
G R H/RMX OPN HMQ G X \QMW\G K I K R U WROLIGIG X VW HFVYBOAR Q ILUP H G
E\DQDQDO\WHNREZWKS$ % > @$VV XP LIMQD Y H U MIHQ XIDDF U HDIV H
DURXQGO: LQHQHZDOEDHFDSDPUKMWUYRXIK WKHHFWRIYSHFWHG
WRHQHUDQBX®WPDQBWSSUR[LPDWHGQA\OHFWHIQFID@PHH UV
GHVLBQJLQHHUV SURMPB@WDJHUV RSHUDWRAEG®WLQWHQDQFH
HQJLQHHUV DQG PLG OHYHO WHFKQLFDO VSHFLDOLVWYV

YTKHUND JURZLIDEHW Z HHIQB HH RYW KB H Q H Z DHEQDHHU J\
VHF VDROWY KDY DL O DREIT ®D WAVISHIG L D DHKN WDV KRUWRIHBJLQHHULQJ
DQ G URG X FSH.ROR QOQVE I®@MOT X D O LW_HHIEF KOHM@LY H U DIQBLBIVL QL Q J
FHQW HXUHMW RVKIHP SOHP H QR DOWDLLRI@ | UD VW IBXUFRWMHILBAYEH N LV W D Q
WKHIMNBJURZLQHHIR W QJILQHHEMNVLRGH UK DL QWDHQHZDEOH
HQHUOVWDO VBWERQWHQWWWRUDQK\EUNVEG/WHPSHFLDIOLVWV
W KWD HQ W H J URIWH R € Z DHEIDHHULIQ WRKHU LIB[ S H ULV@M G U R JHH@H U J )\
VSHFLDOQG WM WROXWLARIVS ,R7$, VSHFLDOQVWNQGDUGL]DWL
FHUWLILBQWQRQIX G LWL\DH @OV H D F KH WSKJ D F WAL B Bl O L H QWFKIH
LQGXVIWWKUWWHYLGH@ERH®ERDUNHWYLHDAQGEQYHVWESE Q@GN KH
HQHUJ\ VHFWRU




7K H)H HIR D V N L OZRHUN | RKFEH HIQGH QWR VD FIGD OOHQ JH
IRUNVKARXQWWWUD QVIWRLIR@H Z DHEQMUI@$PELWLWRW JHRUNV K H
GHYHORSPIHABQYHZ HEXOHHLIY XUNPHQLWPWOQJ QLI LK VI®HHP D Q G
DQGI[LVWLSHFLDORYRWD YWKEHFHVWIQRZOHBJIE NLSO @7 KH
IROORYISGIFLDOLPMWMGE RQWEBVQHFHVVEVLJIQJL Q HHIHF L DIGL VWV
WHFKQAIFDIR W HQH ZD-EPHUIDF L O IQMWHAR QMW H J U R '%/H B R VDIQREQ
PDLQWHQRQ@FH/ SHF L DZLIWSWD F WANFLDOIDNG D SWERHAJHQHZDEOH
HQHUJ\ WHFKQRORJLHY DQG RYHUFRPLQJ WKH GRPLQDQFH R
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7KIHRUHFFUU/N\S\]_LGRZM@KHPDQ:{BWVSHFL[D.(DLCB?@V)Q/QV\ILL(DLG—L\FWM
{ W KX U U R QW RAMG X F D WILRDW DWXOREWKU D L BH@XKR G R D!
P LQV X1 LFFRHK QNG DWRH GIK W ) H H G K LPVH D QWK DV\WIHD EHW Z M M 8¢
EDQ(G:HPDQGQOGHZJ(LFIKIQRWGGUH\Z\KIEEFRFDH/H[XNREVWIWE:
! DFKLHYLQJ QDWLRQDO 5(6 WDUJHWV DQG HQVXULQJ :

..............................................................................................................................................................

' IDJWDP

: KHUH DUH 5( 6 VHRRUVSHADDAV WDIQHG LQ &HQWDCE IDQ FRXQWIHY' DYHUDIH Rl SHUFHQUR HY ULHSRUMG
E\ VXUYH HG WENHKRGHW/ DV SDUARI WH QHHGY DWHWP HQWADULIHG RXWIQ &HQWDCH D 1Q Z W WH
VXSSRUARI WH 2 6&( DQGWH &$5( & DJJUHIDMG VR D UHI LIRQDCHVAP DM




" IDJWDP

$UH WHUH HORXIK VSHADOAV | RUWH UHQHZ DE®I HOHLI\ VHRVRUSURGXFHG B\ HGXFDWRQDAQVWMARQV 1Q
&HOADGEMD' DYHUDIH Rl SHIRHQURI HY LHSRUMG E\ VXUYH HG WRINHKR@HU/ DV SDUARI WH QHHGV
DWHWP HOWFADUJHG RXWQ &HOWDGEMD 1Q Z W WH VXSSRUARI WH 2 6&( DQGWH &$5( &

DJJUHIDWG VR D WHI IRQDCHWP DM

7KK URMHG WREEQ @ RMWX MR R UWMS H F L DEXWONRY S H F L DZQ VWKK M
ULINWLO@WUIRKPIKOVSHFLDOROIHGM PHUJIDQUHUXFEVW\GURJHQ
HQHUDGYDQRHXHUYWRUNIYWHMPQ G LILWE® ZRAINQDIJHPHQW
$GGLWLRQOHLGAFULWQHEGWRQFUHWNSDUWLFLEZWPRQQVKH
UHQHZDHEXOHZIRUNIRWRIQVXDGL Y HD @ IBQ F O XW D OBIRRRD S D RO H
GULYLQJ LOQQRYDWLRQ LQ WKHVH UDSLGO\ HYROYLQJ VHFWR

...........................................................................................................................................................
. .

: 7KLR/H D QWK BB X F D WILQ QW DWHOQIGRRDMR WGE HU H D F WALKZHR\X Vi
: SURDFWGR HIOG R 8 U L AKADY W L F LS W WIHHG X VWHHEV L QW H J ¢
' FXWWLQWHEKBRORIAGWHUGLYVFVNECHYBOLP PW B H O (6]
: SURMPHFQ\D JHP HEWYH T X MUHQ L | LR D 8 WDIXE® H [ L ELLQ IGW F D}
{ SO D Q G KILW KIHR CROW K2H6 & ( MQ L W L HRMILLYRHMD)GR U IRKY G X F D §
:IRU D -XVW DQG ,QFOXVLYH (QHUJ\ 7UDQVLWLRQ LQ &

..............................................................................................................................................................




7DE®
6XP P DU Rl W@ VKRUBIHVIQNH 5( SLRIHWMRQVLQ &HODGBMD 2 6&( &$5( & VXUH

QQ

. H\ VSHADOHVLQ -

VKRWIDJH 6SHFL LF WL DSV

(o
©

DFXWH VKRUWDJH RI VSHFLDOLVWYV LQ VSHFRIGHHWQOSHYV RI
SHUVRQQHO EHOUHNIHZDEOH HQHUJ\ VR/GIPKQRORJLHYV

RI H{[SHUWYV FRQILU®RIDBQHHUYV DOO OHYH®BWDFWLFH RULHQWHG WUI

WKDW WKH OHYHO RIZBUXFWLFDO LOWHUGLVFLSOLQDU\

NQRZOHGJH DPRQJ \RXLQy HQHUJ\ PDQDJHUVNH@QR®WIHQHUJ\ PDQDJHP
. DIDNKWDQ SURIHVVLRQDOV LV LBMKFILHQAQWSHFLDOLVMQHUJ\ HIILFLHQF\
VNLOOV SURMHFW PDQDJ

RI H[SHUWV FRQILU®IDQHHUYV ,QWHUQDWLRQDO VWDQGLI
DFXWH VKRUWDJH GHVLJQ RSHUDWLRQ SURMHFW HFRQRPLFV SU
PLVPDWFK EHWZHHQ LQWHJUDWLRQ HQHURPDWOYRUPHOW GLILWDO W
JUDGXDWHV VNLOO VVSHE LFDDOUNVAWY 6&$'$ PRGHOLQJ

UHTXLUHPHQWYV WHFKQLFLDQV LQVWD O3UHIFAW LHHQHDOU J\
AU WIQ

PDQDJHUV DXGLWRUV LQVWDOODWLRQ RSHUDWI

VXVWDLQDEOH GHYHORMYBHQMWHQFH OHJLVODWLI

VSHFLDOLVWYV

‘ RI H[SHUWV FRQILUHVDIQ HQIJLQHHUV 39, ZIGHEWK NQRZOHGJH RI
VKRUWDJH DQG LQVXHQHEM®MWFDO HQJLQHHING WBEBEWQRORILHV H[FH!
OHYHO RI SUDFWLFDOQMRDOMQIWDWLRQ DRGBRQVBW®OEWLFDO
WPV  0PRQJ \RXQJ SURIHVSURYHGEW PDQDIHUV REHBUOLWDRQRQ ZRUNLQJ :
DQG PDLQWHQDQFH 2 PRGHUQ HTXLSPHQW
VSHFLDOLVWV PLG OHNGWHNHBPKQIRRKD Rl UHVHDU

VWDII WUDLQLQJ

RI HISHUWYV FRQILUPVDIQ HQIJLQHHUV W HBRKFWIDRDO VNLOOV DGD
DFXWH VKRUWDJH RIGHVLJQ VSHFLDOLVWV WRHQMWZRWNMHFKQRORJILHV
SHUVRQQHO LQWHIJUDWLRQ RSHUDRYRQFPRAL®J WKH GRPLQD

DFNQRZOHGJH WKH PDLQWHQDQFH 20 RI WKH K\GURFDUERQ VHF

7XUNP HOMDQ LQVXIILFLHQW OHYHO/&HFLDOLVWYV
NQRZOHGJH DPRQJ \RXQJ
VSHFLDOLVWYV

m $00 VWDNHKROGHUV (RRQAUHHUN $FFHVV WR PRGHUQ
VKRUWDJH RI SHUVRORHOUDH/ERQ GHVLIQ HVXHSPBQMWWWQYWHUQVKLS

LQVXIILFLHQW SUDFWIFNWRUDJH VIVWHPV KOBWHGBELVFLSOLQDU\ VNL
' NQRZOHGJH DPRQJ \RXHWZRUN LQWHJIJUDWL RBQ J KWDWRWHRROV FOLPDW

VSHFLDOLVWV HQHUJ\ GLJLWDO VROPWGRIQVQJ (6*
6&%$'$ ,R7 $, VDIHW\
VWDQGDUGL]DWLRQ FHUWLILFDWLRQ
WHDFKHUYV

8] EHNLIWIDQ

LQGXVWUL




VKRAVKHXD QW L WO B/ 6L WDNS H RMWAK\AN LOIORUWIDABRZLQJ
UHJLRQDO SDWWHUQV WR EH LGHQWLILHG

6XPPDULJW®BERYH IRUPDWH R WINLAFR X Q WK BIWD VK R U WRDIJ H
VSHFLDOLVWY LQ WKH IROORZLQJ WVSHVRI WDVNV DQG VSHF

7DE®A
6KRURIHRI 6SHADOAV E\ 7DWN DQG 6 SHADWY 1Q &HQWDGEMD

6SHFLDOLVWYV 7TDVNV DQG VSHFLDOWLHYV

e (QHU\ SRIA DQG GUIMIMRQ @Z \ HY
e &RQWDPADZ \ HW/ 1Q WH UHQHZ DEGI HQHU\ VHRRU
e (FRQRP MVVSHADQ QU 1Q JUHHQ HOHU\ DQG LHQHZ DE®! HOHU\
WIRKQR®JILHV Z I HOHU\ HIIIFHOR FDBXOMRQ W@
/ DZ\ HW HFRQRP MWW e 3URWMPP DQDIHWY 1QWH UHQHZ DE®I HQHU\ VHRARU
P DQDIJHW e (QHU\ P DQDIHY

o BVIMRQGHMIQHUILOHHY VROU Z IQG WP DADQGP IAR K\ GR

K\ GLRIHQ

(QHU\ VWP SOQQHY WP DUNJUGY

VDML (QHU\ VRIDIHV VMP 9% 66 HQILQHHWY/

5HQHZ DE®I HQHU\ P RGHIQ VSHADDAV 39\ WV:  1QG3LR

' HVLJQ DQG P RGHIQJ ' LJVDT) DMRQ DQG 6&$' $ VW VWP \SHADDAW

Rl UHQHZ DE®! HQHU\ $URKIWIPW Z IV NQRZ BIGIH RI JUHHQ EXLEQI SUQAS®N DQG
SURMIFW UHQHZ DEGI HQHU\

-
SWi

A
‘& -
gy

0 DOXIDRAXUQJ DQG

DWHP E® RI UHQHZ DE®
HOHW\ VIHFKQR®RILHV

5HQHZ DE®I HQHUI\ HTXLSP HQWP DQXI DRMUQI HQILOHHW
( TXISP HOADWHP E® DQG IQWIXDMRQ VSHADDW
(TXISP HQWARP P MRQIQJ VSHADDAV

e QWEXMRQ JUGFRQOHPARQ DQG FRP P MRQIQI HQILQHHWY/
o ( GRPWFDCHQILOHHY P HAKDQUEEDCHQIIQHHWY
o ( GRMFDAQWEMLY
&ROWUXPIRQ
LOQWDADMRQ DQG JUG
FRQQHPIRQ




6SHFLDOLVWYV 7TDVNV DQG VSHFLDOWLHYV

|

[} e 5HQHZ DEGIHQHU\ SCOWRSHIMRQ DQG P DIQMQDQRH HQIIQHHLY
rm“m.. * 0 DIQWQDQFH WIRKQIRDQV DQG HBPWFADQY

Il e 2 SHDWRY/ IMMAY DQG LHSDILHWY/RI UHQHZ DEGIHOHUI\ Vi MP V
2 SHUIDVRQ DQG DQG QHVE RUWV

WWFKQLFDO

P DLQVHQDQFH 2 0

0 HWRURBJ MV HQYILRQP HQBQAV

' DV DQDOWW DQG UHVHDURKHYY EIRWIFKQREI\

(6* DQDOW HQYLLRQP HQWOVRADODQG JRYHUDQRH
6SHADDAV 1Q WBQGDLG] DARQ FHUAMLFDARQ DQG HQHU\ DXGIWQJ

&UFXOUHRQRP \ VSHADDAV FRP SROHQWHR FO
6SHADDAV 1Q FDURIWDSK\ DQG JHRIQIRLP DWEV * |6

5 HDWAG SLRIHWIRQV




('8&%7,21 $1°
75%,1,1* ,1 7+(
5(1(:$%/( (1(5*<
6(&725

6VUXFVXXUH DQG 6FRSH Rl ( GXFDVIRQDCB LRI LDP 'V

7KHHGXFDWLRQHE HQWUDRO® X QWIND AW L P B0 S WILRY EQIHH RV
W KHHQH Z DHE@HHUM M F WIRXUW K LMK DS SHQDRMBL | |HUHSHM B Y G L WK
YDU\LQJ GHJUHHV RI FKDQJH LQ GLIIHUHQW FRXQWULHV

L Q.D]DNKVVWKHKPDUEHNKNHB®PDI\LYHUWRMARAHQJILQHHLQG J
7HOHFRPPXQLFHSB(ROVD OHDGIX@LYHUNEWL YGHORHOR S (&) J
SURJUDLRMW O XBLBKHORIN W HUQGRFW BUID O H W KALIQI® VW LRV X W H
(QHUDQGUHBI 7THFKQRORJL@GYKH.D]DNKDWLR®H\WHD UFHEKQLFDO
S8QLYHUQDWNOBIWHU 6DWSD\BIYWEDSBYYHUWMHED]DNK *HUPDQ
SQLYHUV.BWWKH]DNK % ULHFIKWKSELY HUVHWAD GWKEHKUDVLDQ
1DWLR@LYHUWMOLRMHGI WHU *XPLO\BY\RRI HUQ H WS H F L & QKD W
LQFOXPRG XORQUHQHZDEQHUYRXUFBWWKNHFRQGDPREDWLRQDO
HG X F D \® HRGIROO O i XHFR W K$1O P D 8W D&ARD ORIMBHUD\Q GOHFWURQLF
7HFKQRORJLHV RIIHU TXDOLILFDWLRQV LQ HOHFWULFDO HQJ

JQ7DMLNLWKMKKLIKHGXFDWQR QY L WXUWLKIHQ WILH\F K Q BRPL ¥ HW V
778 QDPHG DIWHU $FDGHPLFLDQ 0 6 2VLPL ZKLFK KDV DQ
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DVSHFLDOL@MWOQRWUDGDOWERQBDDEXHUBRXUFH V@7 KHE UD QFK
RIWKMHRVFRZRZHW JLQHH,WQMVQNL W XWIHQX VKD Q BMKHD MLINWLR QD O
8QLYHUWKWD MENJDU8QDRY HUYDRRHISI W BIKL ULKR NKKRNKP XURGRY
D Q @& KHD MIQNH U JO V W LIVBX RINHK YO WBR Q W U MERK KAHU D LRISGIUVRQQH O
6HFRQGWSHFLD D QI® 8 FK QLE®OHIHRB W KHH F K Q I&FRIDAD RV H 8
WUDLQ VSHFLDOLVWYV LQ SRZHU VXSSO\

JQ8]EHNLVWRUMKDQ XQLY HU\RUWIEHF KHORYED VW HIHYUH H
SURJUDRBVHQGNO DMB{6 L QF O X GIOWH U QQOMUERXUFHWQHZDEOH
(QHUBRXUFAHYGK\VLRND6XVWDLQDEIOHR QP HQBW R JHXH UD\Q G
+\GURJHFKQRORJQ &V G RHOHFRZBEB D QWFUR SREQILQHHULQJ
ORUMKDQXQLYHURLWIRWJUDGHXIRNHDPR '6F LQ(QHU3DDQWYV
%DVIRGDULRXYHRISHQHZDEIDHIBR XU F 18R P HF R OI®WWIX FBW K H
7DKLDWDRKHVV&RQDRIJBIHUDUEHJLQ QLRJIW U RIGX I P HRIS\( @
WUDLQIRRQMWKIWHDGISXEOXBOLYHUVILWLBVKN QWD WHFKQLFDO
8QLYHUY&M8)H U JDIRO \ WHFRBV W L WHKWBE Q 8 U JH QG W DSDH. Y HU V L W\
8U'S8 DPRQJ RWKHUYV

JQ7XUNPHOQLWWKBNY DM UJOVWLRMKXWUNP HQ LVMWDDQWHFRJIQL]HG
DWDWNHLQVWLWEWKIHRHR 15 (6HG X FD W LRI SHF L DB®(BFHY HDD 6K
3URGXFOHA®H@7 KH DJVKLJHN®\HYW H U Q DSDLLRGIRMI2 MD Q G
*DVLWKRZLDURZLIQGWH UGIV\W HD HUDQ G\VGHYHORISEL @G URJHQ
(QHUJ&HQWHAKH7XUNP HQVDWHFKLWH PVQ)GRRQV W U X FWLVRION X W H
SDUWLFLDQHHM\ HIIER DNVOM SSFVRIVHFAWS KHI X]. KD @QLYHUV LW\
RI(QJLQHHDIQ@WIHFKQRCGRINMUASHF LD O L DM IRW REF R O RIQ G
UHQHZDE@HUIKHUHHEFKRBORJUDPWHJWDXWWWLQGEEBBRSPHQW
SULQFLSOHV LQWR FXUULFXOD IURP SUHVFKRRO WR KLJKHU

JQ.\UJ\]VWD/GHF L DOQMNH Z DHEQHUDUM UDL QWGEK HU J\]6 WD W H
7HFKQBBRD®H UMLRAHEG W,HBD]]DNR&78 WKH K HFKQROBQLNBI@ VL W\
QDPHIWHO $G\VKHRWK78VKNUJI\] 5XV\6IODE QE Y H UMLRHIE W H U

% 1<HOWVAEB DQGWKHUJ\IDWLRQJDOUBRQYHUYRMWHNEGIWH U
6NU\DELIGS8 7KHILVKNHRKQ I8FRDODO RIWKHD]]DNRVYJI\[THFKQLFDO
8QLYHUVLW\ DOVR FRQWULEXWHV WR VHFRQGDU\ YRFDWLRQ|

$OWKRXRNWRXQWKDMEHOO HVW DHE@H WBHE GO WOMHKHEHFKQLFDO
X QLY H U WALKHIUNBA U HY B DS W KHU H D VRLRRFOU M S H F OGS UR J U IRRYV
5(6RUWGHGLFEFWE G HUM KK VW LRUKSB KL QD]DNKV WBRE? 8& HQWH U
L’ DML N LI/OVWY R5H V H D B & WHIVB W D QHH U JQ VW LME XWHNPHQLVWD Q
&RXQWUHARJWHKEBHHEGRHYHOWRSHFHGKFDWS B R DWODR W K 6
VHFWWRDRE H\R Q@ Q H bl DFAIV U DFDBOQ H UHIG X F D WHRRZ®! Y MKGIH S W K
DQEUHDQRWMKKHVEHFLDOLMDVUDR@VR P W W ROIGIRQONUDIJPHQWHG
PRGXOHV RQ 5(6
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$QD Q D O RMWKAHR Q WRIE YW U LIEG 6 R WA R X Q WUWH. i NDROWEKI UW D L Q
VW U H QLIQV KIMQ VW LW X W L R @ DEWRS VR QJ Q L | IOFLIPQ W DIV IORDRAR] G
WKH UHOHYDQFH DQG SUDFWLFDO RULHQWDWLRQ RI WUDLQL

JQ.D]DNKVVLIWDRWW&BQHG X FD WS BRDWDRNRX W G ID/QHEARD RV
LQFORBBHWHFKQR ®RIGHD FWL\FRHFAKW UND OINRIVSHFLDOL]HG
SURJULRQVSHFIWLSHV5(6 VRODIWQELRHQHDYIH@MORQUHODWHG
GLVFLSOXEBINQHUIDQDIJHPEQ@QHUINLFLHARIARPPHQ GMFS
XSGDWKGPRGHUQENU WFXQFOXSUHDFWLFH RWLHQWOGEY HORS
LQWHUGLVFLSOLQDU\ SURJUDPV DQG LQYROYH SUDFWLWLRC

JQ7DMLNLWVWKBDMIMFKQISFOOYHUVEZ@RIIHDWSHFLDO LLJ@WRQRQ
WUDGLVWIRRDQHZDEQHUBRXUF WD &K DVH[WHQVALYHWBOFKLQJ
PDWHURQ/@W L R/XSIRVS (6> @ RZHY MK®DRNGHWDLQHGPDRQRQ
W KWW UXFRIXSHFLSIUB FWLUFRIJ RAUW KELRW TXLSP HRWUDFWLFEDO
WUDLQDQWEWYVW DEGWWKGHSWKVUDLBHORIKGGURSREZNMUULFXOD
DUBLNWEHKHDYROLHQMRZDW GD G L \W DRIQWROX U FZHWLKQ VX T ILFLHQW
IRFXV RQ HPHUJLQJ 5(6 WHFKQRORJLHYV

JQ8]EHNLV\WQ@® O DEADH® H GBRIR YU DFFRVX U WHHD DWVBHIBQ H Z DHEQOHHU J \
PDNKS RIWRWBDGHORM®GWDVWHMKWHYNXSWR ZLWKWURQJ
IRFXRQVROBUQ®\GURQE&LRPDNEHUDWVZHM@OWHQHUJWR UD Qi
VXVWDLGBEIGH@D VW W RJIUDRPY¥ O KGH R IMIQF KRIRBWY GLILWDO
PDQDJHPHORZHYHOLPLWDWQRQXGHP LWHRGHUQDERUDNRE \
H[SHULPHQ WLDOOHW ISHHV L R B{OG U R JH@H UDQ G Q H LMW R UND\MAN H P V
OLPLSMHEGW L F LESIDQVGE RBW B\ H V V [LRYD KADH/D F ISIURIF HVQ/B/ KBID RN
VA\VWHPPMWRKD QLMPWQGXV\WUDB ®IFEHQWHUQVYKILSM/HOHRDQFH
FRXUVH FRQWHQW LV DOVR PHQWLRQHG DV D SUREOHP

JQ7XUNPHQLWWKBEFLHQWIRQ®BRRGXFWHRWIRUEHQHZDEQHU J\
6 R X U FOHW K&HV D@ H U JQ V W LRADOWHN P H Q EVRW BSKRWRY REWDPHB VLR Q
W H F K Q R OFRRIQ FIIV Q WMUFDOMIPUEU 7\L QIBQ HUDQ G LR P DSAYR F H VYV L@ J
7KHQW H U Q DSMLLRYGIDRA2 MD Q GD VK DY +\G U R JHIH U &\H Q WAHKH W
DQHPSKDWQMGHYHORSUQRFWLRDODQ® SS O MWAED L QLRZH Y HUK H
FRQW L QXUWHEY D O RQWHI D G L WH@RKDWDIY IRFXMRGUDPMWVKHQLVWLQJ
LQVWLWXWLRQV OLPLWYV WKH GHYHORSPHQW DQG GHSWK RI

QO ANUJ\]VWBOBWRSDRNHHSUHVH@\WH® L WA GU D J P H QRDHR MU
FXUULFXGDHND ODARNVSHFLD GRPHBVRHW ROZUQ®QELRHQHUJ\
3UDFWWRIDQ QIVQQV X I 1LFHWVHMF LID@VH URM ZRUNLDUWRRGHUQ
HTXLSPHQW DQG GLJLWDO FRQWURO V\VWHPV
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$ ZLGH VS WDHDBE L WA EPION D @ ICRIX Q WILMMKHD EHW Z HHIQH RUH W L F D
DFDGHRLD LQD@IKSU D FWILHFDXL UH RRH\Y KBIH Q H Z DHEQDHHUMM FW R U

7KLRDQLIHMMWHDUQV XILEUIBDGWLE D DQIOQ.P L WRIGH WP ERUDWR U\
DQG H[SHULPHQWDO IDFLOLWLHY DQG RXWGDWHG FXUULFX

TKLRHD QK BIWHZXKHQHQBEGHHQHUIWRSDRNHQFO XWKEHGDJRJILFDO
DSSURDRIGQIUDVW DXURRMRYWKHLFLHODWWEB ZDSGBMSDVBSQFLDOLVW
ZKRDUMHDWRRUNQNKHHQHZDHEQHUUDGXVBAWMUBGWHFKQRORJILFL
HYROXMAMRQHZDHEOHRND QVKV W DMKUWRU LFXIOMEEBFRMRXWGDWHG

FUHDWLQJ D FRQVWDQW VNLOOV PLVPDWEFK

7KISURE CGRHRXW G CAXMH G LB R GD RNS U D F WALEF D ORROQW H @ R W. G
V K R UWRDWHH D F RAVDIZIL WKH O H Y RGW VY SN UL H G W K RKREWLQ XL Q J
HG X F D VBIURG UDHP[V VWK HRD\ QRWHV X ILFL HD@GW SO WIHREY KHD SL G O\
FKDQJN®R Z O HEDWHQN KB H Q H Z DHE@HHUM M F WRKWIMH [DFHUEBWH G
OLPLRRRS HU EW WZGLHE X VDWW FDGHPRBD Q LR QLY HUBIRWLHV
QRWHFHU¥HXOR®XIILFLQORW PDMWARBKD QJH®E ORIHH BV G
DUH QRW LQWHJUDWHG ZLWK WKHP
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0 DLQ &KD@BQIHVLQ ( GXFDVIRQ

7KHHQH Z DHEOHMN F W RUQ W $D OOD VY Q RU P R ¥R Z BRAW H Q B B\® V
GHYHOR SIPHQRZE\®Q X P E HRUR EVW D 5 D HW L FXDIMPOG X F D\ RREQ
W KWN VRIOB Y R Y LBW® L Y H U Y QWKIHHI L R B H VAHK D O O H3LIHWVBW B F W
WKH WUDLQLQJ RI VSHFLDOLVWY QHHGHG IRU WKH VXVWDLQ|

OLVPDWFK EHWZHHQ FXUULFXOD DQG ODERU PDUNHW QHHC
e 2XWGDWHGULFEROBYHBEDOHM LY H SWLIRN U D.RRH Q WSML®D Y H
EHHQORZWHB GD SWR HFHOMFKQRORH Y DR SR IQYMIHQHZDEOH
HQH UJIN FWRW U LR XD IRF XRQN UD G L WOQ R QURX U RMBU R Y R@HD \
EDVLF LQWURGXFWRU\ NQRZOHGJH Rl UHQHZDEOH WHFKQ
e /LPLWWSHFLDOLTHKWWRGHZKLIKWVSHFLDSOURU® RPWHQHZDEOH
HQHUMH JVROBDRIZHHWQ JLQHHAULGIQHUIJHRWKHHBBIOBQHUJ\
VW R UD\WHVHEKLFRXLPRW SR UW XIRUW DIEX DWRHFT X MU G HS WK
NQRZOHGJH DQG VNLOOV UHTXLUHG IRU PRUH VSHFLDOL]H
e 7ZKHRUHWRFRYGXFDWRRQHMHPDLQDUJWEHRUHMLIW®IOPLWHG
SUDFWABDD@UIOERUDRRMVLPRGHWBTXLSPHRUWMQWHUQIVWLSV
UHQH Z DHE@HUIDF L O ISWD HHW X QWD G X CPVDMINQ W\M K® E RRID UN H W
ZLWK OLPLWHG KDQGV RQ H[SHULHQFH DQG SUDFWLFDO D

JLPLWHG PDWHULDO DQG WHFKQLFDO UHVRXUFHV DW XQLY
e *DSVQFFHWRPRGHUBQPXLSPHEWWQLYHUKDWEHMLYHIEW R

PRGHOQERUDBVWRUS P QRO D WRQUA/HNVF L OUWT XMRHB& DFWLFDO

W UD L Q@R HZHEXOHUTK LAD Q@ H G XFESIS R U W XIRIWWL XS FCRD V. Q

KDQGV RQ H[SHULHQFH ZLWK WHFKQRORJLHV FXUUHQWO\
e /LPLWDBNGDLOD R LIDGY\D Q WHHE K Q R OKRRIQ M W ULDQLOQOAGVL. QB F HW R

DG Y D QMG K Q R ORQ EBHMD P MDN D 1 L QALMMKQ G X VRDUD | | H FWK H

UHOHYDQFH RI WKH PDWHULDO WDXJKW

AXDOLILFDWLRQV RI WHDFKLQJ VWDI|

e /LPLWDHYGD LODE I5Q6GH S H UTK\W H O D W/LPYDHQOR\P E HRUW HEB H @ 1/ W K
SUD F WH.[FSDHQU L HLGQWK HL H (RGUH Q H Z DEQHUVR X U AWD VHULR XV
FKDO O HKQLIGHD QW H D F KHDYWWW U RG D G HR G F D VL[ R RV XAURM K H
ODWHVW WUHQGY DQG UHTXLUHPHQWYV RI WKH UHQHZDEOF

e *DSYGURIHVVGRIYBO R SPHRM DFHVI X SR IHVVGREBEORSPHQW
SURJUDWVDL @LOQEIQW H UMW K Z®R X CDC0 OWE DF KWK SGDWKH LU
NQRZOHBIGENLO@Y THWKKBID S LBOR O B VHF WRIWE RO ZD\V
DYDLODEOH

e :HDNDLQALVMIQGXVMVX I IL EIQHQRW Y HRAHGM\EW D F W L W QR IQHH U V
HGXFDWSBRPHMWHBWEW XWKKHWKSHUY IPHPBEWHBWH[DPLQDWLRQ
ERDUGMN GXPHWXGHIM RV XW RS UD F WHL[FDHQ L HIDF&KS WR G DWH
LQVLIJKWY LQWR ODERU PDUNHW UHTXLUHPHQWYV




*DSV LQ SUDFWLFH RULHQWHG WUDLQLQJ DQG LQWHUDFWL
JLPLWHGWHUQDIQIERUNMODFHPHBDMNS\RUW X QRWLW X G HWY R V
XQGHUWDRQMNH UQVEGERWEODFHP IDPAY&FRPSDQDHW[WUHPHO\
OLPLWHKIGB/HGXRISSRUWXWRWERPRZOHGEIUVDFWDRFMHEZRUN
H[SHULHQFH DQG EHFRPH IDPLOLDU ZLWK RSHUDWLRQDO
“HDNLQWHJUBRWILHRVHDDEEHYHORSBOQWHUVILWARWFWLYHO\
LQYROAYBHGUHVHDUF&HYHORSPKIQAMKHDW ® L P L WQIGR Y DIMMDL R Q
W KHIG X FD WS B R BPHD\D\E H D ® L QAN WWKKGIH H R W KWH BIG R Q R PK H
LQVXIILFLHYHD RS RHDEW H QRN SHFLD GHOWB QB QFXEDWRUV
W H F K Q RRORINRF X VRIGW HQH Z MEXOHHMR X U RHQ G WB@HYHORSPHQW

RIHQWUHSUHQNMXDRRQYW X G HIQOMW KARPPHUFLDOR]|WWHRQ
LGHDV

JLPLWBB[LELOLW\ DQG DGDSWDELOLW\ Rl WKH HGXFDWLRQ
6OREHVSRQ@\NR-D UN WD QJKE&XFDWLR QY HRZHQWWRLMUWOR Z
WRIHVSRWRBIDSLERDQJIODERDUNMWTXLUHPHHSVRF HVV
DSSURYLQJ QHZ FXUULFXOD DQG GLVFLSOLQHV FDQ EH OH
,QVXIILFIGHYWORSMRHQM IWNLO QB GG L WLR/® F K Q\L ¥ D@O\H
PRGHO®ERDUNHW K5 6V HFWRIT X LEMYH O RSRIGNIN L ® ® PRV
FULWWRDQNIWQRE OHPO Y MQHID P Z RARWP P X Q L F DDVG.IRW D BIQAE. W \
SURMPIBQDJHP H@W Y H UL RAUDRPIW HKEGRQ RWL YW K H VN L /& W
DWWHQWLRQ WKH\ GHVHUYH
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RP HQ LQ VKH 5 HOHZ DE®! ( QHU\ 6HFVRU

7KHUHSUHVHQORVRRRIRQQONKHQH UVM FW.R®H Q WENDLAD V S H F LLODO O \
WHFKQRG BPO®QDJHURD®M WP D LYW U H PHROD OW K RXKKDHUMRP H
HQFRXUDJLQJ WUHQGYV LQ WKH UHQHZDEOH HQHUJ\ VHFWRU

,Q.D]DNKVWIRPHOFFRXQWERXW RIWKHRUNHWUXLDQGD\D QG
HQHUJMFWRRBRYHYHQVUDGLWOQRQUWNERVWRIPFAQLOD R LMQ G
JDVZRPHQSWUWLFLISODWDRG@ UHVSHFWL@HKOWHQH ZHEXOHU J\
VHFWR(RZRRUKBRVIYWE\QDPLEVWKRPH@FFRXQWIQJ RIWKH
HOHFWWHFWRUNIRUPHFDXI6 :LWKWE D WD ZHRPHODLQRRF XS\
ORZHU VISROVOWGERQVDQGVKHUHMSUHVHQWPQRQHULDOD QG
WHFKQLFDO SRVLWLRQV LV@LJQLILFDQWO\ ORZHU >

,Q7DMLNLVWORGIAMWRMWKHQHUVHFWRHKRZNORDHYRIGRPHQ V
UHSUHVHQWDWILWRWRW)XCPEHRIHPSOR\HHV__ @,QK\GURSRZHU
ZRPHPRVWIWHFFXOGPLQLVWDO® XBI RURO ZKLOMHFKQLFDO
SRVLWLRQV DUH DOPRVW HQWLUHO\ KHOG E\ PHQ :RPHQ V S
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HQHUUMFWRRLQLPBIOSRIEWWKR6&($'% WKHRUOBDQNQ®WKHU
RUJDQL]DRVIRQEHUXDODWVR QILWRGRDHYHDRPHQQWHFKQLFDO
SURIHVVLRQV DQG WKH ®QHUJ\ VHFWRU >

L Q8]EHNLVWORMJDQL]DWHSRRIMUL JQROQBUHGRPLQODIPAEDPRQJ
WHFKQLGBIQJLQHHHHILQIRQRQMMR ZKLWKDBRHZRPHQM QHUJ\
VHFWRIHSRUMWBHER XQG > _ @7KHUDWMNRRUBDODQIFEBQDJHULDO
DQG DFDGHPLF UROHV EXW VWLOO VNHZHG WRZDUGV PHQ

L Q7XUNPHQL\DW D QOIDEIRK P DWWKLIR € WWKZ R'P H QSO UW L F LIS®W HR Q
HQHUYHFWRMS ULPD FRFHQWUQWRHGPDQDJHROBY WRBLPLWHG
UHSUHVHQWDWLRQ LQ WHFKQLFDO_DQ®@RSHUDWLRQDO IXQF\

,QAVUINJVWDQ@OQDORIWKEGLVWULRIPWMIRQEZRPHQPRQUSHFLDOLVW
HPSOR\HEDULRNFXVPHQRWWKH(6VHFWIRHY HDONQGHREDOD QFH

DOPROVBWO RIHVVERW B ORUDWANFK QLEF®ORGXFIWLR@WPDQDJHULDO
SURILOHV WKH VKDUH RI ZRPHQ LV_ORZGHU WKDQ WKDW RI Pt

/ DZ\HY/ ' MJQDQG &ROMXPURQ &RQWMXPIRQ DQG
HFRQRP MV DQG P RGH@Y RI 5( IQWEDMRQ DQG WIFKQIFDO

P DQDIHWY/ SIRMPV FRQOHPARQRI 5( P DIQMQDQRHRI 5(
SIRMPW SIRVFW

' IDILDP
3HIFHQWIHRI Z RP HQ Z RINQJ 1Q5( 6 VSHADGMHV 1Q &HQADCEMD  SHUFHQUERI HV UH GIRRQD SHUFHSWRQV
Rl UIHVSRQGHQW IQ | RFXV LOMUYIHZ V DI.J UHI DWAG VR D UHJLIRQDCHWAP DM

" VFDLP HU

Q@HZ W WHFRQHXXDO 2 6&( $PMRQ3MQ IRUWH 3URP RURQRI * HQGHU( TXDDW WH 2 6&(
Z RUNVR SLRP RW HTXDOW EHVE HHQ P HQ DQG Z RP HQ ER\ VDQG JILY




RP HQ LQ 5HQHZ DE®! ( QHU\ ( GXFDVMRQ 3LRIWDP V

TKHIHQGHBEDODRKBU DAWWLWKHQHUYHFWRWD O VRRY L G H@W
HGXFDWSRKQDODNWPRIMY b(QVSHFLDDKNVMKD VHU L REY W D\FRY K H
GHYHORSPHQW RI DQ LQFOXVLYH KXPDQ UHVRXUFH EDVH

,Q.D]DNKVWQQ OHWKDQ RIVWXG NOMWGHQHWHNUHRPHS_

_ @ KNWXUYWKRZIDELIQLILPRIWOYUFHQRMMDRPHBORP SD UWHRH Q

L@ GBQ6VSHFLD OMHKHYK QWP EHRUZRPHQ DUMWXG\W®KHFLDOWLH
UHODWRMKHARPPHURALFCBMD HPHQ VRDW BER® GV KB RZHYXP E HUWUH
VWXG\LQJ VSHFLDOWLHY UHODWHG WR WKH WHFKQLFDO PDL

 Q7TDMLNLYRPHRFFRARW RIKLJKHGXFDWUWRGXD>W®E/XW KH
JHQGHBDS.WHYHPRUIBURQRXQEHTGOILHOGRMW[DPSQAMFRPSXWHU
VFLHQFKHKD BHHPD U W XBWWDW\EHD\WORRY > @7 KMHUFHQRIDJH
PHQDQ®&RPHQQ5(6 VSHPIWDLHMH G X FDW LLRYIVQ W B W \RKRZ B
SUHGRPLQDQFH RI PHQ

JQ8]EHNLV\D @Y VHVVRHGWGENOD QEHDLYURIUDRYSHFLDOLVW
LQVKHHB G (6UHYHDISHAIVWBQWLJIQL | LPEQWDDEMHQ FFRXQW
IRRQMERXW  RIVWXGHQWHM KGLBDG MAWVORUPYQOHYHE&M
PRVRULWLEGIOF DW R BR UBWXPD VW HH VHEIOMQ O\ RIZRPHQ
LQGLFDWKQGHHFOL@RPHQSYUWLF LIBWWKWRE YD QBHEHWUDLQLQJ
$W WKH 3K' DQG ' 6F OHYHOV ZRPHQ V SDUWLFLSDWLRQ LV

,Q 7XUNPHQLVWKMWXGH@WLURQVNKRI® PRUHEDODQBHGGHU
VWUXFWXB8HFLDWEEBUHRY5(6 GHYHORSPA@®WLQWHQRRIFHH
ZRPHQFFRXRWSWR RIVWXGHRQ@RZHYHZBPHQUED UJHEMHQW
IURP ILHOGV UHODWHG WR WKH FRPPHUFLDO LPSOHPHQWDW|

,Q.\UJ\]VW D@D QD ORIMMKHH QG E UV W U L R REHDVUR Q GH 6

UH O DWSHF L DOK\RAWMK RWY MERXW RIVWXGHXWVXWHFKQREB O
DSSOVSBHBFLDOLIEWERQVH F ILO@AL Q H HL\QN D ODQGULR@XFWLR Q
UROHV DUH_ZRRHQ >




I BZ\HY " FMIQDQG SRQMKPURQ SRQMKXPARQ DQG

HFRQRP MV DQG P RGH@J RI 5( IOWB@AWRQ DQG WIFKQIFDO
P DQDIHWY/ SIRMPV FRQOHPARQRI 5( P DIQWMQDQFHRI 5(
SIRVFW SIRVFW
' IDIWDP

SHFHQWIH R JLLY VWXG\ [Q) UHQHZ DEGI HQHU\ VSHADOAHV 1Q HEXFDWRQDAQMAMRQV 1Q &HQADCE D
SHUFHQVRU HV H BPARQD SHUFHSRQV RI UHVSRQGHQW LQ | RFXV LOMUYLHZ V' DJ.J UHI DIMG VR D UHILRQDO
HWP DM




6XP P DU Rl . H\ &KD@QIHV

7KHDQDO\WGENMQWDIQNE E HRJI VW U X F WDXRMD RUKMZWR X0 GQ H H & FE H
DGGUHVVGIREUGHWVRVXSSREMQWBBDOR QVXFFH VYV DGEYMDQ FWE H
GHYHOR SPIH@W Q H Z HECHHMA F WZRKW MLV V XTHWHQ W H U MLQUBARK® G
EHQHILW IURP D FRPSUHKHQVLYH DQG FRRUGLQDWHG DSSUR

$YDLODRUONWODGG LY HBSWH VR QDHY FHR X Q WIDLFHHV
VLJQL I LFFKCDQOW HOHGI MW RVE BIY D L O DFEIVGSIHVWE L D OULR/RV V
DUFKLWHMKXQRZOHRIB{6 VIVHPVSODQQGHAYLDQG
RSHUDWQRIQQ MHRIIVZ \ HWVR Q R P MVFF\K QLSHDRL DBDQ.& W V

W H D F KZH. WSKU D F WNLGFRDZ00 HTGKILEMD S \E R WIKK D Q W L VBIXW L Y H
WRQVXIILBXPEWMEWUDGXDWMHFXDOLWDMWIOHIDVLQJ
PLVPDWFK EHWZHHQ JUDGXDWHV VNLOOV DQG HYR

*DSEHW Z HHIQH FDWR G UD FW.IQF & X F D VAR L BXYBDW H Q

QRM OO L J @ HVEKH F HDMFK QR CCRHIY.FDORSPIOGWR Y LG H
OLPLWREBERUWXQRWSHDFW WADIL QL@ D G G LW MRMH

O D E R U DRADRVH D IQDBDH F K QGELIFVRDH G X F D WL Q QW DWW LR Q V

LQ PDQ\ FDVHV LQVXIILFLHQW OLPLWLQJ WKH GHYHORSPHQ\

/LPLWW\G/WHP DMWUIDAL QIQ8 P H U JLBQUH DX LOHQWH U BV W
K\GURJMMFKQRO RDHYIAWRUDNANWHPAPDUWLGYV
GLIJLWDOLWQW®IBRQFRPSHWHQPVLIHYFUHDVAHGLFDWHG
GLVFLSOLQHV LQ WKHVH DUHDV UHPDLQ XQGHUGH)




/LPLWHHRER S H U CEW MRAHHGEX F D WIORER G X VOWHRAKDQLVPYV
IRFRRUG L QDWW G X VW VP D WLIGFW H U G VRU 8§ DIPYG
WKHQYROYHRHOQWG XVW[S\HUWMWHDFKDQBOLPLWHG
FRQW U L ENR\PLLQ/P D VEFKV Z HMIKQUN LR IO M D G X [DVQHBYK H
UHDO GHPDQGV Rl WKH PDUNHW

*HQGHPEDODR®FUWWLFLBZWPRQQVHFKQLEBOSOLHG
UH QH Z DHEQHHUIL\H OUEHWP D LABLVW HS® UW L F K@U OQHHULQJ
DQBDQXIDFWHROBLAYLP MKIHQ FO X V L RIVOKIAXV W H P
DQG WKH SRWHQWLDO RI WKH VHFWRU DV D ZKROH

 PSDFRVUHVRXGHABHQ G H@FHFRQRPDFWRIRXQWULHYV
ZLWKGRPLQBQMWRFDHWERQRRWH[WUHRHRBOHFWULFLW\
W D UK DO VWH HWQO RZH Y H O R SRIBQ WH U \B(IL HKALK/D Y0 O V R
DIIHFWBHH® D QAW SHFLD YN HERYOWULBEXRFRQWLQXHG
RXWZDUG PLJUDWLRQ RI TXDOLILHG SURIHVVLRQDOV

5HFRP P HQGDVIRQVVR ,P SLRYH 7WDLQIQ] VM WIHP

7RHQVXWHKWXVWDLGBEEB R SRH\QWE(6VHFWRURYHUF RKPH D Q
UH V R XAKEHO O HW BKHRO O R UIHFRPPHQ G MW BRGW H WBRRSY HUQPHQW
DJHQFLHV LHR&DFDWQVWDWEWIORMHUQDWLRQDO SDUWQHUYV

,QVWLWXWLRQDO FRQVROLGDWLRQ DQG IRUHVL
//N e (QVXWHVWLWERERQRRODEBDMKIMXPDQHVRXUFHV
FRP SR QHIQQWW UD WHRIFLFP M ®W5 (6 GHYHORSPHQW
LQFOXGRBBKDQLVIRW UHIJXODWUVHVVPDQ\G
IRUHFDVWLQJ RI PHGLXP DQG ORQJ WHUP QH
e QLWLWWHEHYHORSHRH@WQDWLRTOIOLILFDWLR
IUDPHZRR MW KHHQH Z DHEQ@HHUV M F WARRJY H UW® ¥

HOQOWYBHFWRIKRPSHWHOQURMNFRQGRFDWLRQDO
HGXFDWLRQ WR UHVHDUFK DQG PDQDJHPHQW

ORGHUQL]DWLRQ DQG XSGDWLQJ RI HGXFDWLRQ

e SHYLIPDESGDRXHULEXK®DD Y H U DIQWERDO MIRI V
UH 1O MFKV® D W WWWK QR OLRQW.KN. H@RGEUHQHZDEOH
HQHUJ\QFOXGURDIUW LG®LJLW D O LEDGWLRIM Q
WHFKQRORJLHV DQG HQHUJ\ VWRUDJH V\VWH

e HYHORSHFLDCARXGVBIQGPRGXORQVSHFLILF
WHFKQRORRBDIDWQ ®\GURLRHQHMCGIH Y ROV
HGXFDWAIRGK IRFXRQVDW\VWDQGDUGD|@®& LRQ
LQWHJUDWLRQ LQWR H[LVWLQJ QHWZRUNYV




6WUHQJWKHQ SUDFWLFDO WUDDLRLIAQWDLEGE® ODER

6LIQLILFRLQWODVHVKHVKDURI SUDFWLFH RULHQ
FRPSRQHEWWUDLQLQROR®E DERUDMRGXOHV

L QG X VW QLVDIDU Q VKULSM HDFW L Y LIVQ.GPVR G X O H V
GHYHORSHG MRLQWO\ ZLWK LQGXVWULDO SDL
(QVXWH UJH\QRBEEVWD®QYGEDQW KFHJU H D D IQREQ
HTXLSSLRIJ PRGHUQDERWRLLEBQYGZRUNVKRSYV
VSHFLILGH\OLIQRIGD UL B KWV HF K Q R OLRUAGIXNG L Q J
WUDLQHUV DQG VLPXODWRUYV
'"HYHO®SHEG X FD\EL\RY W H P D W RNROYWREH QW V
LQ SUDFWLFDO ZRUN DW HQWHUSULVHV DQG

THDFKHU GHYHORSPHQW 7R7

'"HYHOR/SHFLDOERMGVLQXREGOWSIGRIHVVLRQDC
GHYHORSPURWIRWHDFKREXVRGWKEBDWHVW
WHFKQR @RIEHWKR G R QRWKHHBGIHQHZDEOH
HQHUTKH\SH R J U VKR XIOQF O X G BIF WZIRAUDNOY KR S V
RQ WKHWIRELQRQGRS S UM WIWHRSDUWLFLSDWH
UHVHDUFK SURMHFWYV
(QJDJMUDFWLWDRGHQEXVWHSUHVHQWIWLYH'
WHDFKLQJ PDVWHU FODVVHVY DQG MRLQW FX

$WWUDFWLQJ DQG UHWDLQLQJ WDOHQW

'"HYHOBRSGPSOHPHOWHUQMH) GQGXVMW@BHQWLYH
SURJUDVRQ K D Q\FKEHW W U D F VRLY Ui RO IHHW\KLLOR R M
HQHUYHFWRQFOXGRPBHWLYBOD WM™ RFLDO
SDFNDJHYV

BWUHQJWRHABXLGD CFARRQIRXQBHRS DG
ZRPHQDQGURPRWHUHHQWKMHHQHZDIEQHU J\
VHFWWRKURXJXIRUPDWRR®DLIYVGHGXFDWLRQDC
HYHQWYV

& U H DAVOHHDWU HSDUWE 8 SSR U W XIRUINMIRH WMV VLR QD C
JURZ W@ KWH Q H Z DHEXOHHMIN F WORIH ®OFRQGLWLRQV
IRU UHWDLQLQJ WDOHQW LQFOXGLQJ DGGUH

SURPRWLQJ JHQGHU HTXDOLW\

'"HYHO RV U JHSWHRS) U DW D W W WZIRFPW QN R6 7 (0
HGXFDWRRSQ R I HV VIL@QEWYH Q H Z DHEQDHHUMM F W R U
LOQFOXGLQJ VFKRODUVKLSYVY JUDQWV DQG PH
&RQGXE@QWIRUPDWDRSDLIJDM HEWRYHUFRPLQJ
VWHUHR\BGEEH) VX BIA X DRSS R UW X QR WEIDHMN H U
JURZWK DQG GHYHORSPHQW IRU ZRPHQ LQ Wi




8WLOL]HQUQDWORHISHULHQFH DQG FRRSHUDWLR

e $FWLYSDOAW L FIQSIDOMHH U Q DRAGLRFDMOSRI@D OD P V
DQGSURMHWRHMFKDQHHSHULHQFWMUDL B J
VSHFLDOLVWYV

e $WDVWUNR UH LH[B H UDQY/GV HF K Q R ORALIPHS\WU R WK H
TXDOLW\ RI WUDLQLQJ DQG LQWURGXFH EHVW

e 3URPRWIQRZOHB®IHEWHFK QR WRD Q WHW R X JK
LQWHUQD\SDRQIDMH UWKH B X Q LIFWD\OL V W DIF G
DFDGHRLFKDQBDWWLFX@XBOHRW XVWDLQDEO
XUEDGODQQLRUILWRGHOLQOGFOLPDWIHVN
DVVHVVPHQW

" HYHRRSP HOWRI ( GXFDVIRQDOB LRI LDP V DQG &RXUHV

7TRSURY WVGKHI(6 VHFWRWIKXD O LMISHF LD OWYWHFHYVWDRR FXRQ

F
D

UHDWRGPSURH@IERWYWHWRIU N RY BB WKKRHUHWNGRDOHGJIH
QG SUDFWLFDO VNLOOV

3URJUDPV RQ WKH LOQWHJUDWLRQ RI UHQHZDEOH HQHUJ\ VR
%DFKHORU V ODVOWHMDRILEQ LQWR KHHQHUJV\VWHP

&R QW HRRADW D FW HRUU M QY H B BHEHHUIN Q H U D W HF & QI IHFODADXRIIH V
VRODQ@LQGEQHUUQWHJUDLWQMRHU P L WRUHEG VMW HJ X H Q B\G

Y RO WHRIGIW URS®DR W H Q H Z IHEXOHHRIQN K\HW D E D Q IBW 'O L DR MCKLHV \
SRZHU VIVWHP PRGHOLQJ DQG VLPXODWLRQ RI UHQHZDEO
%DFKHORU V 0BWWBIMHYJLWIMUIDQGPDURRZHB\VWHPV
&RQWHGQGWFDQG VALIEGID JHP HGHU VW R U VIMWHPLFURJULGV
F\EH UV HFIXQMKMQ H UMM FWRKH W H IR AL Q JNR 7L QVKHQ H U J\
VHFWRIUIGDWDQ @ UWLIL@UHDIO L JRIGAHH G L FWH QK ZDEQHU J\
JHQHUDWLRQ

6SHFLDOL]HG HQJLQHHULQJ SURJUDPV LQ UHQHZDEOH HQH!
% D F KHO®RHJI M HH H D VRIRSH F LD CLIH BMX¥DV 6 R OCQHUB\VWHPV
(QJLQHHAUL WD) GHSWKR®ISKRWRYRGWQERQWUVRW/BIEGH U J\
VWRUDWWHPMQGQHUJQILQHKEWHVLBERQVWUXFMULR& QDPLFV
JULISQWHJUDWLRBQKBWWHPYILQHHWRJIDO®D QEALR | X ZOV W H
XWLOL]DWLRQ




ODVWHU V 'RBWRUDDPRFXRQUHVHDDER QQRYDWIGR@ QFHG
ODWHURQONFKQRORBHYHZDBGIWIJWORGHODLQGSWLPL]RWLRQ
5HQHZDE®HIUB\VWHPYQYLUR QP BXQWWDIDL Q D BLIGOLL ¥R\ F ORI
5HQHZDEOH (QHUJ\ 3URMHFWYV

SURJUDPV LQ UHQHZDEOH HERQRNPDQGIJBBAQW HF

ODVWHU V 0348QHZDEPDPHI BURMBBFYDIJHP D@QWBUHHQ QDQFH
&RQWHEGRQRBPVNHVV RHOQAND HZ HEODHISIV RM HAWPY Q DJHPHQW
LQYHVWPW®W DREWERG@®E*QD FWRIWRMHEM Q FERVLQBEYD Q
GHYHORSPHQWWOS SRRWH Q H Z DHEDHHUSIV R M H.FRMAM U Q MWQIHRIG D O
oDz

+\GURJHQ WHFKQRORJ\ SURJUDPYV

%DFKHORU V OGNWHHVWGURIHHUDQG\GURIAYFKQRORJLHV
LQFOXGLQJ VDIHW\ VWRUDJH WUDQVSRUWDWLRQ DQG DS

., SORFDWLRQDO HGXFDWLRQ SURJUDPV FROOHJHYV

6SHFLDOL]HG SURJUDPV IRU WHFKQLFLDQV DQG LQVWDOOH

6 R OTREZ H3.D D @W W IDABBWU Q W H QTIHEKID L F,IQD G H SWUIKD L QRVWKH

LQV W D OROD @A R BRVV R ODMIQ HOR/Q Q H FRVL @ ©H U WRIQ/NL J X URIW LR Q
PRQLWRULQJ VI\VWHPV PDLQWHQDQFH DQG WURXEOHVKRF
'LQG3RZHBODQWHUDWLR@HSDIZHFKQLFBDQFWWRHDQ QIQQJ
PHFKDQHPW FWHQLFADYH HALLQOM X U EK\ISHJ D X ORPWMUIR @/ HP § G
ZRUNLQJ DW KHLJKWV

% LRHQBIODDWFKQLFLIMLIQ W H QOBLIFRIJ DN D F WER.BRWY DARRO OHFW LR
DQG XWLOL]DWLRQ V\VWHPV

6PDO®@WURSRZEG D@V W D OD@GDLLRIN H QIIHFEKI) L FLIDUD MLNLV W D G
DQG .\UJ\]VWDQ

(QHUJ\ DXGLW DQG HQHUJ\ HIILFLHQF\ VSHFLDOLVW SUDFW

&RQGXFWKOAUPPDJILQYUY HAD O F X ORDOGRN VHVO H FRVQ DU J )\
HIILFLAMHIMH UDRQ GV XL S P HXQV® H D U QULKED V LEEN. Q W H J U\DR\Q_ MU
FROOHFWRUV RU KHDW SXPSV

,,, 6KRUW WHUP FRXUVHY DQG DGYDQFHG WUDLQLQJ
ZRUNLQJ SURIHVVLRQDOV DQG JUDGXDWHYV

&HUWLILFRWUREBW HORSPRIBWRJUDIRUWREWDLQRAQWHUQDWLRQ
FHUWLILEDSWHAMWHFKQROR W7 L@RODQVWDBQERHEDP HV D
RSHUDWRU




6RIWZDDBGRGHOLQY GH SFARK UVRIQVRIWZDRUGHVLJIQRQG
PRGHOUBQH ZDHEDHUMR X UF319%6\V:WQG6LPRPHIUR QHUJ\30XV
0$7/$% 6LPXORDMU)DFWFRUA(LB\WKROIQEGRORQJ WSHODRQ QL QJ
RI WKH HQHUJ\ VAIVWHP DV D ZKROH /($3 7,0(6 0(66$*( 3\:
2SHUDWDRQ@DLQWHQD®MH 3UDFWWRDQQRGIQJILQHMQE
WHFKQLRQD QNI ILFLRISHU D WOBQ HY H ADILYDW H ROQR DY G
ZLQG SRZHU SODQWYV
2FFXSDWLARIQE®SHFLD GRPHBRRFFX S DWHHR Q@ & D | HPW
UHQH Z DHE@HHUID FL O LLVQ EMD\R & R U N LOQVK H L J KMVOVHLFVIID | H W Q G
ZRUNLQJ ZLWHORKHRIUFEDWWHULHYV
(QHUJRDQDJHPH@WXUVIRRVE X VL QWD GBQ® D QD JHRIGW K H
LPSOHPHQWOIWOQRIQ@ PDQIHPHQW WHRVLQUHQ HZMHH Q H U J\
VRXUFHV
*UHH@XLOGNVN@ID QG D&RXU VIHRWD UF KL WHFWYLBQJLQHRQ V
LQW HJUDMQIDZDEDHUDY G QHUJ\ HIIVRIOKGW@ERWER L O G LHD IV

I((" %5(($0
(FRQRPILRNQHUBWXBIWKHEDVLRFIMFRQRP DM O\WQANO XIBQE I J\
FRVFD OF X O D®A(RIQ GX OO VWHRVRVHOHFWURRLWQYHVWPHQW
DS S U D MVIDWLH I X O DMAARMR PR.IFNH Q H Z DHEHHUSIU R M HFQWAW H H Q

ILQDQFLQJ




57((7 1 H WSSV

7KHHHGW VHVVFHROWL WAKRBWHIQ H WIUD Q VIL@/H R @8UDRIDPRYLQJ
DW IDVBDFKBDSLBGHQHZDEBSOR\PEHRPWRWKHHJILREW SDFHING
UHDGL QBW@AKBIY DL O DREV. Bl EWD OW H& QLED D@KQWLI QDWW UDWHJILF
QHHG IRU KXPDQ FDSLWDO LQYHVWPHQW DQG HGXFDWLRQDO

7RD G G U WAKWWKXS FRP LSKIDHR IW K26 & GHJLR QDR UFRHY GXFDWLRQ
IRD-XVDM) QQFOXVQANHIUDQVLIWALRELOGYD QF®GHPRPODERUDWL]
ZLWKQGXVINQUGS ROLF\PDWKURXUKIBHYHORSRHDWHZUHJLRQDO
XQLYHUWPRDW\RB ,QWH JU BWLIRUL DEEHDQH Z DHE@HHU M5 (L Q VERR Z H U

V\V W HIPQZE H Q WEML@$ VHO HBWXSIS L ORGWL Y H U Z L \EGIH QN KB H [RG
FRXUVH GHYHORSPHQW DQG LWV LQWHJUDWLRQ LQ WKHLU Z|I

7KLY6&(LQLW LDV WR Q WXHQ JD JIOHD GDODGHPLFUR@®FURV YV
&HQWWDWRPEHGLYHSNUYVSHFWILFHXNYHYHSDWKZD\YWEHQGH U
UHVSRQRLYUILE®RONBKUIH Q H Z DHEQHHUZR U N | RD FHHQ &35 (& Q GV K H
26&ZLSORYVGH D\§RODMOLJQ FM-EMW KR GR FRMHFDIIPFWX UL QJ
W K BI\VE X F D W LR HP® L2 QWMKQ G X VGAHP\D @R GRYHUQPHQWULQLHV
SDUD ONKRB & (ZLAROUW KA HQ JW KRS D F LRV EHD WRANDLAD @ X W K
ZRPHQDQGIQHUJ\ VHFAWRIH K RWBHWY\D Q¥R KHQH UWUD QVDWBGR Q
UHLQIRUFH ROQVUVHFXUWKWHUNESSRUWHQWSHNDI QE XL O GD QJ
VXVWDLQDEOH VHFXUH DQG UHVLOLHQW HQHUJ\ [XWXUH




6285&(6

> @ OLQLVWU\ RI (QHUJ\ RI WKH 5HSERXEROHFIWRIRD VKK VINWD@ VL
WKH SHSXEOLF RI .D]IDNKVR@RPWR GO PINKH/QVDED 6 WUDWHJ\
> @ OLQLVWU\ RI (QHUJ\ RI WKH 5HSXEOLF RI 8]EHNLVWDQ 6

*UHHQ (QHUJ\ E\ DQG 6WUDWHJ\ IRU 8]EHNLVWDQ
KWWSV Z7ZZ JDJHWD X] UX . JUHHQ HQHUJ\

> @ ,($ .\UJI\]JVWDQ &RXQWU\ 2YHUYLHZ

KWWSV 7277 LHD RUJ_UHSRUWYV N\UJ\]JVWDQ HIHFXWLYH V

> @ 81(&( (QHUJ\ BROLF\ “KWWWEV/ IDMOQNMEWWODW)I VLWHY GHID X
/DMLNLVWDQ 3ROLF\ %ULHI SGI
>@1)&& .D]DNKVWDQ V_KWWGCGMGIHQIFFF LOQW VLWHYV GHIDXOW
1'48B.D]DNKVWDQ . HQJ SGI
>@ .D]DNKVWDQ V 5HQHZDEOH (QHUJ\ 5HVRXUFH *XLGH E\ WK
KWWSYV 7277 WUDGH JRY HQHUJ\ UHVRXUFH JXLGH ND]DNKVW

HQHUJ\ a WH[W .Q D VXEPLVVLRQ WR RI UHQHZDEC
E\

> @ 81)&& NUJV]YWDIPOHGCGKKIWWSY XQIFFF LQW VLWHYV GHIDXC
1'& B.\UJ\]JVWDQB(QJOLVKB SGI

> @ 86 7UDGH $GPLQLVWUDWLRQ .\UJ\] 5SHSXEOLF V 5HQHZI
KWWSV 777 WUDGH JRY FRXQWU\ FRPPHUFLDO JXLGHV N\UJ
> @ &$5(& (QHUJ\ 2XWORRN

KWWSV 777 DGE RUJ VLWHY GHIDXOW ILOHY SXEOLFDWLRQ

SGI
> @ 81)&& 7DMLNLVWDQ V 1'& 30HGJH
KWWSV XQIFFF LOQW VLWHY GHIDXOW ILOHYV 1'& 1'&B7%

> @ 7TDMLNLVWDQ V 5HQHZDEOH (QHUJ\ 5HVRXUFH *XLGH E\ \

KWWSV 777 WUDGH JRY FRXQWU\ FRPPHUFLDO JXLGHV WDM

VAVWHPV

> @ 81)&& 7XUNPHQLVWDQ V 1'& 30HGJH

KWWSV XQIFFF LQW VLWHYV GHIDXOW ILOHV 1'& 1'&B7X
BDSSURY _ E\ 'HFUHHB(QJ SGI

> @ ,($ :KDW LV WKH UROH Rl UHQHZDEOHV LQ HOHFWULFLW

KWWSV 777 LHD RUJ FRXQWULHY WXUNPHQLVWDQ UHQHZDE

UHQHZDEOHV LQ HOHFWULFW\ JHQHUDWLRQ LQ WXUNPHQLVW

> @ ,QWHUQDWLRQDO %DU $VVRFLDWLRQ 7KH HQHUJ\ WUDQ

SROLF\ DQG RSSRUWXQLWLHV

KWWSV 777 |EDQHW RUJ HQHUJ\ WUDQVLWLRQ FHQWUDO D\

> @ 81)&& 8]JEHNLVWDQ V 1'& 3OHGJH KWWSV XQIFFF LQ
8JEHNLVWDQ 7KLUG 1'& SGI
> @ 4D]DT*UHHQ %\ 8]JEHNLVWDQ SODQV WR LQFUHDVH \

HQHUJ\ WR
KWWSV TID]JDTJUHHQ FRP HQ QHZV FHQWUDO DVLD




\%

@ 4D]DT*UHHQ 5HQHZDEOH HQHUJ\ JHQHUDWLRQ LQ .D]DN
N:K LQ KWWSV TD]DTJUHHQ FRP HQ QHZV ND]JDNKVWDQ
@ ,($ .\UJ\]JVWDQ HEXMUNSBURIZDHHD RUJ UHSRUWYV N\UJ\]
SURILOH

@ &,6 7DMLNLVWDQ SURGXFHV SHUFHQW RI HOHFWULFL
KWWSV H FLV LQIR QHZV

@ OLQLVWU\ RI )RUHLJQ $IIDLUV RI 7ZXUNPHQLVWDQ &OLPEL
1IDWLRQDO 3RVLWKR® PW &RRFV XQ RUJ HQ $

@ OLQLVWU\ RI (QHUJ\ RI WKH 5HSXEOLF RI .D]JDNKVWDQ &
RI WKH )XHO DQG (QHUJ\ &RPSOH[ IRU $VWDQD
KWWSV DGLOHW ]DQ N] UXV GRFV 3

> @ 26&( &RQVXOWDQWY 1DWLRQDO 5HSRUWV XQSXEOLVKH
UHJLRQDO OHYHO DQG SURYLGHG LQ WKLV FRQVROLGDWHG L
> @ ,($ :RUOG (QHUJ\ 2XWORRWWRMNPHAEDILWWDRUJ UHSRUW\
HQHUJ\ RXWORRN

> @ $OPDW)\ 8QLYHUVLW)\ RI (QHUJ\ DQG &RPPXQLEFDWLRQV
7HFKQRORWMWSYY _HQHUJR XQLYHUVLW\ UX LQVWLWXWH

> @ 7DMLN 7HFKQLFDO 8QLYHUVLW\ QDPHG DIWHU $FDGHPLF
(QHUKXWWSYV ZHE WWX WM UX IDFXOWLHYV

> @ 6WDWH (QHUJ\ ,QVWLWXWH Rl 7XUNPHQLVWDQ 6FLHQWL
5HQHZDEOH (QHUJXVWRSVFHWYHEFD HX ZS FRQWHQW XSORDGYV
ZXUNPHQLVWDQ + K@6NSGI ZZZ WGHL HGX WP NDIZHEROIURQ
> @ 81'3 .D]JDNKVWDQ *HQGHU EDODQFH LQ WKH UHQHZDEOF
.D]DNKVWW@®SY 777 XQGS RUJ UX ND]JDNKVWDQ SXEOLFDWLF
VHNWRUH YRJREQRYOQ\DHPR\ HQHUJHWLNL Y ND]JDNKVWDQH V'
> @ $'% 7DMLNLVWDQ &RXQWU\ *HQGHU $VVHVVPHQW
KWWSV 777 DGE RUJ UX GREFXPHQWY WDMLNLVWDQ FRXQWU
> @ 26&( $GYDQFLQJ D -XVW (QHUJ\ 7UDQVLWLRQ LQ &HQWU
WKH (QHUJ\ WRWERU RFHHD RVFH RUJ RFHHD

> @ :RUOG %DQN 7DMLNLVWDQ &RXQWU\ *HQGHU $VVHVVPH
KWWSYV GREXPHQWVY ZRUOGEDQN RUJ FXUDWHG _HQ
&RXQWU\ *HQGHU $VVHVVPHQW SGI

> @ $'% 8SGDWHG *HQGHU $VVHVVPHQW IRU 8]EHNLVWDQ
KWWSV 777 DGE RUJ VLWHY GHIDXOW ILOHV LQVWLWXWLRQ
FRXQWU\ JHQGHU DVVHVVPHQW XSGDWH UX SGI

> @ 81 :RPHQ 7KH *RYHUQPHQW RI 7XUNPHQLVWDQ DQG 81 :|
UHJLRQDO FRQVXOWDWLRQV RQ JHQGHU HTXDOLW\ LQ WKH F
KWWSV HED XQZRPHQ RUJ UX VWRULHY SUHVV UHOL] <
L VWUXNWXUD RRQ ]JKHQVFKLQ\ SURYHOL VXEUHJLRQDOQ\H N
JHQGHUQRJR UDYHQVWYD Y NRQWHNVWH L]JPHQHQL\D NOLPD)
> @ 81 :RPHQ )DFWV DQG ILIXUHV DERXW XV :RPHQ DQG PH(
KWWSYV _ N\UJ\]JVWDQ XQ RUJ VLWHYV GHIDXOW ILOHV

81: SUHVV UHOHDVH _58B)9 SGI

\Y

\%

\Y

V




> @ OLQLVWU\ RI 6FLHQFH DQG +LJKHU (GXFDWLRQ RI WKH 5
6WDWLVWLFDO GDWD RQ WKH JHQGHU FRPSRVLWLRQ RI VWX
KWWSV _VWDW JRY N] UX LQGXVWULHY VRFLDO VWDWLVWLE\
LOQOR SXEOLFDWLRQV

> @ :RUOG %DQN 7DMLNLVWDQ &RXQWU\ *HQGHU $VVHVVPH
KWWSV GRFXPHQWVY ZRUOGEDQN RUJ FXUDWHG HQ
&RXQWU\ *HQGHU $VVHVVPHQW SGI

> @ 8&% &RPPXQLFDWLRQ SODWIRUP RI XQLYHUVLWLHV LQ
SURVSHFWLYH VWXGHQWY LQ WHFKQLFDO VSHFLDOWLHV 67(
JHQGHU VHQMUWSYLWIR]D NJ SUHVV FHQWHU QHZV




$33(1',;

$ SSHQGL

/ DMARI NH\ WIDNHK RGSHUY DQG UHVSRQGHQW LQ &HQWDO$ VID

. D] DNKWIDQ

4 D] DT * UHHQ $WRADWRQ

0 QMM R (QHU\ RI WHSHSXETER! . D] DNKWEQ
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