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7TKHSQQXBAEBSREKWIKOLNKWD/FKLH
SURJUDPWYGSURIHVVIRHNOBSPH,
FRPPXQHWUDJHPDQW HMLFRLOHYV
LPSDFW RI DGYDQFHG SUDFWLF

&RYHU 3DJH $33 3URIHVVLRQDO 'HYHORSF
7DEOH RI &RQWHQWV DQG 7UDLQLQJ ,,,
&$3 :HOFRPH /HWWHU $33 3URIHVVLRQDO 'HYHORSH

&HQWHU IRU $GYDQFHG 3UDFWLFBQGDRDLQLQJ ,9
&HQWHU IRU $GYDQFHG 3UDFWLFH B3BP3URIHVVLRQDO 'HYHORSF
&HQWHU IRU $GYDQFHG 3UDFWLFPQ@®G QDDHQVY.QJ 9

&HQWHU IRU $GYDQFHG 3UDFWLFH 0P3BDIVIRNHYVLRQDO 'HYHORSI|
$33 3URIHVVLRQDO 3UDFWLFH +LJIKQG&JKIMVY.QLQJ 9,

$33 SHFRJQLWLRQ DQG $ZDUGYV $33 3URIHVVLRQDO 'HYHORSIH
$33 3URIHVVLRQDO 3UDFWLFH +.D®GLIKBMWQLQJ 9,,

$33 3URIHVVLRQDO 3UDFWLFH +LJK®IIKBWRIHVVLRQDO 'HYHORSI
1HZ DQG ([SDQGHG $33 OHG 3URDUI®PVUDLQLQJ 9,,,

1HZ DQG ([SDQGHG $33 OHG 3URJUDBBS 3URIHVVLRQDO 'HYHORSI
1HZ DQG ([SDQGHG $33 OHG 3URDWQIPVYUDLQLQJ ,;

1HZ DQG ([SDQGHG $33 OHG 3URJUDRB® 3WRIHVVLRQDO 'HYHORSI|
1HZ DQG ([SDQGHG $33 OHG 3URDWQIPVWDLQLQJ ;

1HZ DQG ([SDQGHG $33 OHG 3URJUSRY 8RXQFLO DQG 6KDUHG *F
1HZ DQG ([SDQGHG $33 OHG 3URJUDPIN XRXQFLO DQG 6KDUHG *F
1HZ DQG ([SDQGHG $33 OHG 3URJUDBBE @RXQFLO DQG 6KDUHG *F
1HZ DQG ([SDQGHG $33 OHG 3URJUDBS &RXQFLO DQG 6KDUHG *F
1HZ DQG ([SDQGHG $33 OHG 3URJUDBBYS ARXQFLO DQG 6KDUHG *R
1HZ DQG ([SDQGHG $33 OHG 3URJUDBBB &RXQFLO DQG 6KDUHG *F
1HZ DQG ([SDQGHG $33 OHG 3URJUDBBB &RXQFLO DQG 6KDUHG *F
1HZ DQG ([SDQGHG $33 OHG 3URJUDRBYE &RXQFLO DQG 6KDUHG *F
$33 3URIHVVLRQDO 'HYHORSPHQW $G3FMHWHRQFK DQG 6FKRODU

DQG 7UDLQLQJ $33 SHVHDUFK DQG 6FKRODU
$33 3URIHVVLRQDO 'HYHORSPHQW $G3FMHWHRQFK DQG 6FKRODU
DQG 7UDLQLQJ ,, )LQDO 3DJH
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. HORP H/ HMA

'HDU &ROOHDJXHV

7 K LS/D X WDRID U NFREQ W L QX B\ R W K H
&HQWRWBGYDQRMGFWLVBBS$ +HDOWK

2XU $33V DGYDQFMW®HPLVVLRR
«7UDQVIRUPHROWKURXJIJKHDQLQJIXO
&RQQHFWLR QLGS E B MRWYMHD UMHQ G

WK UR BUR JUDWPRD WS URRHW F R PMA

WKH SRSXODWLRQ OHYHO
7KH\GHPRQVW WOMEHL® ORUNOLQLFDO

SUDFWLFH UHVHDUFK HGXFDWLRQ DQG OHDGHUVKLS

, QWK UW SRWRWZ L 0I0OQIE[DP S RHKR Z
$33VH[SDQGBEFHVNPSURYFHGLQLFDO
RXWFRPBGDXQAKHIRYBWRYUWMRY 7KH$33 &RXQRIODVEHFRPMH PR G HRI
DGGUSDWLEBOMGNKHDUMKDS LVQK H SURIHVVURQYBO QDIFE WVPSDHRW
QH[W QHUDRMORYD QFHWBF\WURN LGHUWYLGHQW DFURVV WKH KHDOWK
ZKLOBXUVXLQYKHLRZQ SURIHVVLRQDOHWFFRPSOLYVIGHMDKE HUBH | OW KW
GHYHORSPHHMBIKRODDYIBIHD GHUVKLFSROOHFARIPPH WP IRQWXUWHDP 8V
DURZUHSUHVHHDWW/REGDGIJLRORG KHDOW KHDQW L QWRHW R O WHK & HQ W I
QDWLRQDO OHYHOV UHPDL®WHSD WRB GD SDA) GOH DL W K
LQQRYDMR®R@DERDD®WDRVQ HQW FH
7TKH&HQWRRQWLQXRYWUHQJWWNQ FDUH
LQIUDVW WXFXNSARBE3BAD Q@& BRDUWQHU
HITHFWLXHWOKOLQLEBSDUWPHEHQ®Y 6LQFHUHO\

RSHUDWLRQDO OHDGHUYV
%LOO /RPEDUGL '13 51 $*$&13

$GPLQLVWUDWRU ¥ &8HQWHU IRU
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51 061 $* $&13
$CP LAWWDRU

&$3 &0LQLFDO

'13 51 $&16 %& 38&1 51 061 313
&0651 )&16 " WHARUR $33
' WHARUR! $33 &OQFDALXUH  &KIGBHYE : RP
6 SHADDAN * HOHAE &RXQUMHBRY/ DQG 3\t FKIDA
&HOMUR! 1 XOAQJ ( [ FHBIORH

'13 )13 $*$&13 $* $&13
" ILHARUR $33 +HDUW ' WHARUR! $33 0 HAFDO
DQG 9 DVFX@U&HOMU 6 SHADOAHV

096 06 $&13 %& 061 &1$

&&16 Y& ' WHARUR! &51$V

' WHARUR! $33 6XWLEDO
6 SHFLDOAV
3% 3K’
' LHARUR! $33 ' WHARUR $XAR®I\

1 HXURVAHQFHY DQG

2 FR®J\
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/HDP

'13 51 $*$&13 &&51

6"

&$3 3URJUDP 'L

$*$&13 %& 51

&6& &0 & " WHARUR $33 ( GXFDMRQ
' LHARUR $33 DQG) HBRZ \KISV
3UR HWWIRQDCB UDPWFH DQG
" HYHBRSP HOW
$GPLQLVWUDW
$ GYDQFHG 3WDPWFH $GP IQMADWYH 6 SHADDM
3WIRIP V

" WHARUR $
SWAWFH3WRIWP V

GYDQFHG

&+%$0 &+%$$
$GP LQVADWYH $\WMMBQW
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0 DQDIHV

SHSRUWLQJ WR &KL

&\ / DP SXJQD® -HVVLFD . 6XVLH +HI $O\FLD <RZH *DYLQ ODF.
OF$0OO0L\
3% $* 3813 )13 3$
0DQBIU ,QS '13 $* $&13 0 DQDUHU 2 GFR®J\ 0 DQDU HU 2 GFREV\ | HDG$33 2 XVEDAHQ
IHXURVFELH oo%mng@fa]\ 6HYEH/ 1QH 6HXEH/ ICH 1 HXURVXUW HY

SHSRUWLQJ WR 6

&DURAOOH YRR\ -HQ %D -R\ OLOC .HOO\ 6FKR 6DUDK [/}

&10 $& 313 313 1 &6: 51 061 113

ODQBIU 2% 0 DQDIHU 3,&8 0 DQDIHU 3HADMA 0 DQDIHU / IFHQWHG &@QIED 0DQDIHU 1,&8
6RADO RUNHY/

SHSRUWLQJ WR &K

0 DKHWK 0 XUKJ HVIX (LOHHQ 'H (PLO\ 6FKQHI &UDLJ 7Kl
$&13 3+' 51 3% $* $813 061 $&13 &+)1
0DQDJHU ,Q¢ 0 DQDIHU 7&9 6XUHY 0 DQCDIHU 789 ,&8 0 DQDIHU 2 XVBDWHQ

&DUGLROR &DUERRI\
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0 DQDIHY/,

SHSRUWLQJ WR +HDWK

&DOHE % 0 DWMKHZ 5 REHUMRC I1LFKROH %! 6DUD 5\Q(
3$ $&13 3% 3%

0 DU HJ 5DGR®IN ODQDJHU 67,& 0 DQDUHJ (17 DQG 3OWE 0 DQDIHU 2 UMRSHGF
DQG LQSDWLH 6XWHY 6XWHY

5HSRUWLQJ WR
-XOLH &R\ .LP %HGQ /HDK: D QHU 0 D@ - RKQVRC
)13 )13 061 51 $&13 061 E $* $&13
0 DRI HY ( QGRAUCR®IN 0 DQDIHU 3UP DY &DU ODQDJHU 1H! 0DQDJHU ¢

SHSRUWLQJ WR

ODUWKD 71 6XVDQ .HWFK
*& 061 $351 $*&16 9%& &3$1
0 DU HU * HQHWF 0 DQOJ HU &@QIFDAL XUH
&RXQHRY/ 6 SHADDAV



63)(77,32" 0
6' &8,&( *+0Q*+87 N
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1HZ 3DWHQV 6HHQR $33)\

08RRG& UK & 1o 7ASE
TWASE Y A% & Y

)<7' -XO t 0D

t &XUHND RQA
t 3URU)<
IQUDVH W) <

2 XVEDWHQNG33V VIZ P RUH YIMIW
SHU$33 Q)< W)<

DYHIUH YIMW SHU$33 ) <7'

)<7 -XO toD

t &XUWHAND RQA
t 3URU)<

$33 9LVLWYV 7RWDO 1HZ
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&HBEWDAQ ([ FHBIQFH $P EXDWRY $33V$FKIHYH7RS 1 DARQDO
3 DAHQG D DPARQ 6 FRUHV

89$+HD O W R EEVO DH¥GRWD\Q BHGF \8 URK L GB8B WK D YRIQ AHI D GBI P R Q V \WWAJ KK BHIGH \
VWDQGPISBWLHQW FHQIMHMME HD W LVDOWL VI FRURYPLV RBOX 0O\ 1

“XQH VKRERQVLVWHHSOAURIYXO MIND H R BQ3IVHES HU VFRWPHS D VVILR®
DEL OALEVY L OB U R\QU X V WH®DR Q VZKLIVWBKK FSIDUV LHB WNHV SHF SNRAR HFR J QL]
GLVWLQJXURKHAS33VZKRDFKLHYFHRBUHWKHW K HUGW IQDHV LRRPR@IURY LG
VXUYH\HGTDWWUDRUBGEBRRRS O L WKIRBIWNK O LW K WAHIG- D WW R Q L QH FFoHDD OBIQE
WKSDW LHHSWULH®HFABHUIRUPQRWGIOH\WVWD Q GDAL®9 $+H D GEW RO BR VLWL
RXU $33V DPRQJ WKH PRVW WUXVWHG DQG UHVSHFWHG SURYLGHU\

$GDPV 'HERUDK O ¢ +LUVW $PHOLD . e 6LPV 7HUUDQ : e« ODWWKHZV &DUROL
$OWL]HU .DLWO\Q & +RZHOO 'DZQ 6 e 6LWHV $QLWD 1 e OXUXJHVDQ ODKHVZ
%UDGHQ .DUHQ / = .DVVD\ OF$OOLVWHU -H\6\BIUADJI/ 6DUDK 0 e .DQJ OLQ KHH
%URRNV 1LFKROH 9 /DP (OOHQ 8 e« BSURXO -RKQ 0 e /HIHYUH .D\FH
%URZQ -HQHD 5 e /LOO\ .ULVWLQ / e BWULFNOHU $QJHODe- %XUQV 'LDQH
&DODEUHVH 1LFKRGDAMYHU\ &DURO\Q $ e BWURQJ S$LPHH / e 6KDUS (ORLVH $
&ODUNH 'DYLG ) e /IXWH /RUL 3 e 6ZHHW &DVVDQGUD # )DPXODUR /DXUD (
&ROOLQV $QJHOD .» ODUVKDOO 3DXO 0 e 7D\ORU &KULVWLQD s %RZOHV 1LFKRO 5
&URVV B6KHOE\ 7 e OLJXHOLQR 7D\ORU Oe 7HGVHQ 7DPP\ 0 e =LPFRVN\ OXUUD\ 0
&XEHUR -KHQ\IHLU { 0XUUD\ $QQ & e 7KRPDV ODWWKHZ - « OLWFKQHU 7LD
'HDUWK (LOHHQ & e+ OXUUD\ &KULVWLQH /e 7KRPSVRQ 5HDJDQ +¢ %LUG &KULVWHQ
'LOOPDQ -HQQLIHU® 0\HUV /DUD - e 7XUQHU &DVVDQGUDe0O.LQVHOOD /LVVHWMW
'ULVFROO &DURO\Qe- 1IRHOO %URRNH ( e 7\JHU 5RVHPDULH / ¢ %XVKQDT $ORXO +C
'XEURII &KULVWLQH 02DNOH\ :KLWLQJ 3DPHOD\®HU 'DQLHOOH 1 ¢ %ORVVHU -HQQLIHL
(FFOHV -HQQLIHU 0s 20GV 6DPXHO & e« :LOVRQ &KDG % e« OHDGRZV ODWWKHZ
(YDQV 6HOHQH 0O e+ 3DUHQWH .HOVH\ 0O « :LOVRQ .DULH $ e %RQILJOLR 6DUDK

)DQJ &KULVWLQD Oe 3DULVK *LEVRQ (ULQ & :UHJH .DLWO\Q & e %DUWOHVNL ODULD
JHLQHU (PLO\ % e 3DUNHU &RUULH 3 e <RZHOO 0DQ\ $O\FLD $%DUQHV &DLWOLQ

YRIHOJUHQ 5XWK (e 3DUULVK ODUN : e %RKDQDQ .DWHO\Q % 5RPDQ $P\ /
YRVWHU /LVD : e 3DVVHULQL +HDWKHU0 &KRIIHO -HQQLIHU O¢ 1DKPRG 1LFROH *
JUL[LRQH 1DWDOLHe- 3BDWUL]JLR $OOLVRQ O¢ 7LOOHUVRQ &RUDK /¢ 0DOSDVV -HVVLFD .
)X]\ /LVD $ e 3LOORZ .HLWK $ e :LQHJDUG -XOLD ) s O0XOOLV ;LDR\D
*DOXSSR -DQD 0O =+ 30RZPDQ 1LFROH 9 e :XOIl 7UDF\ " e -RQHV $QGUHD /
*HRUJH .DWLH / « 3UDFKDU 7DQ\D / e« 'XQNHUOH\ ODULVVDe7 *RRG 6WHSKDQLH 1
*RUVNL -DQHOOH %e 3XJK *DU\ O e )DLQWHU 'DUOD . e BKDQQRQ .ULVWLQ!
*RWW .ULVWL . e 5KHD &DUULHO\Q $ + OD\U\ .DWKHULQH - ¢ 6KHSKHUG $QGUHD
*ULVKDP 7RU\ / e« SREHUWV 6DUDK ( e 1HZEHUU\ <YRQQH *e +HUQGRQ 6XVDQ &
+DGHQ .DWKOHHQ 5 5R\ 7LD ( e 3DUQDURXVNLV +DQ@DK.OGHEUDQG 'HEUL

+HUGPDQ -HQQLIHUs-5XVK (YDQV 6KHOO\ /e 7HQQ\VRQ (ULQ /

7KLVHDU 89$ +HDOYBKBVWODFKLHYWKGAGSWHVWLPLRXWWRQHRPS ODMWDU"
GHPRQVWVYDWULQ UDRRQAWEV KRIXPERUSURYLGHOVWY D UBMN KKILJKHOMHY RO \
SDWLHQW VDWLVIDFWLRQ
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)< &IOFDO 2 SHIDARQDOH LI K@ KW e

89% +HDOWK $33 $ZDU( $33 5SHFRIJQLWLRQV D

&DWKHULQH +LWIHUWKD 7KRPDV

13 * &
, QMELRIHWMRDO ([ AH®IOFH, Q/ HDGHUIKIS
&RMERIDARQ $Z DG $ZD6G

%ULWWDQ\ +DBWIHVFKD®P QLH OF1HUQH\

13 13
([ FHBIOFH, Q6 FKRDUKLS &$5(6
$ZDG $ZDG

$LPHH 6WURQJ7KHUHVD *X\WRQ

13 13
([ FHSWRCDOB GYDOFHG 2XWBQEQ] ( GXFDWRU
SWPWAH 3LRNGHUS$ Z DUG $ZDG
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)< &OQEDO 2 SHIDARQDOF LK@ KW, |

« :RPDQ RI WKH ORQWK IRU 1RYHPEHU &2:,06 f .DUHQ 'XII\ 13
« 3URJUDP (GXFDWRU ([FHOOHQFH $ZDUG $ BWHSKDQLH *RRG 3
e $33 2QFRORJ\ 6XPPLW 093 $ZDUG t -HVV .DVVD\ OF$OOLVWHU 13
e 2XWVWDQGLQJ $351 6BWXGHQW 3UHFHSWRU $ZDUG f 'LQD +RRG &
« ([FHOOHQFH LQ $GYDQFHG 3UDFWLFH 1XUVLQJ $ZDUG £ 6WHSKDQ
e« JHOORZ RI WKH $PHULFDQ $FDGHP\ RI 1XUVLQJ t .LP (OJLQ &16

« OHVVDJH WR *DUFLD $ZDUG $ BKHOO\ 5XVK (YDQV 13

e« 3UHVLGHQWLDO &LWDWLRQ 1IHXURFULWLFDO &DUH 6RFLHW\ %
e« JHOORZVKLS &0DVV E\ =HUR WR 7KUHH OHPEHU $ BWHSKDQ
« SRELQVRQ )DFXOW\ $ZDUG + ODOLQGD :KLWORZ '13

« 9&13E6 13 $GYRFDWH $ZDUG f $VKOH\ $SSOH '13

e« (OHFWHIBYL RHWNK¥P HULBY YR F L IRWIHFDQM. O X KUVH&UDEZERP DO 1 51
$&13 %& &+)1

'‘DLV\ $ZDUG 1RH

« (OL]JDEHWK $PRUXVR 313

.DUHQ 'XII\ $* $&13

e /LVD *ROGVWHLQ &10 e« 5KRGD 6KXODZ 061 $&13

e LPEHUO\ +LJJLQERWKDP 3% e 6WDF\ +RVHQIHOG $*$&13 %&

e 6DP %HLVKOLQH 3% e $QJHOD 6WLFNOHU $* $&13

e $QLWD 6LWHV $* $&13 e %DUEDUD %D[WHU 061 $* $&13

« (OL]JDEHWK /HVWHU $* $&13 « 7LPRWK\ (YDQV $* $&13
« /IDXUD 'XERVH 51 061 $* $&13
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7KH.DUGGERBJLFQIMEYDQFIHBXSSR
&HQWHD VSHFLDOHMG/FLWDRMW RBRA.JORIBGRVW FDVEUDH
SDWLHQWYV H[SHULHQFLQJ FDUGLDF DUUHVW ZLWKLQ W V RI

8QOIWVNHD QG RISBE68 $/DGGCGUHXPHWKKIDOOHQJIHYV
OLNHD JVRW OWGCHQGHYHUNDROHYFIKNFDUGLDF
WDPSRQRGK\NSRYROHPUIDR ULWD]SIO G/ D I H

UHVW R RIKWIPRG \ Q IV IMIFE 7 ® EW\R J U D/RMENH Q JW K
OLH@WMQWHUGLVFROODDERSD WK REEPRQD \
UHJLVWRUHGSV DQ®GYDQBHOBFWIURIY LGHUYV
$33VZKROHID GRR UG LMW L 6 RE I \DHQ/G
IUHTXPARMRR GWHH V V L RIQNU L WALIFOWEH DPK L F K

DO WR) F O X¥BIBVH O O FDZYH VW KRV MIEEBDIBIOOR ZV
LQWHQ VLY BWW VGIHIW WNR UD PIF&DUGLRYDVEXODU
&8 7&9,8&8HQVXVHD P OHIHE X VRIW RSIURWRFR O & V
VLGLVWUGPWWYR R K\W R/ VHVVRHDMHUJIHQF\
UHVWHUQRWRP\ ZLWKLQ ILYH PLQXWHYV
51VDQ&33\WD UFHQWWUR KSR JUDPXERFHFWLYLQJ
FRPSUHKHWYDYB D@ JRISWHSDUHBRHRXJK
UHIJX OBIDOPRWRRG MK BEQKD QWHIFRRUGLQDWLRQ
DFURBAWFLSDKIQHVRURNUDLIOQQ EW KM 9, &8
WHDWR HV S RMZGE I WQ\L W LOMILEU L OFOB WE RQV
ZLWKRQHPLQXWIROORZHG&35 DQGWDUJHWHG
LQWHUYHQWLRQV IRU UHYHUVLEOH FDXVHV LI QHHGHG

7KK URJUDRPXEWF RBHMOEMWHWILFDF\ VXUY MRV SIGNYOK DALMAK RIWKRV
VXUYLPRUQ@WDQAKQ RO RLU QMIDFOF WHRIMH Y H U DVKEID G H RVSKLVB Q 33\ Q
WUDL@QE@RVWHWUREXNVOWHUG LV FLRSIDA.MPRIEDIVEREB $/6SURIJUDFPKLHY |
H[FHSWURYBIHRV W F DUALIMH\V X V F L MDEDLRUR YIHOH D G BB 8 $/6URJUD]
GHYHORSPHQW DQG VXVWDLQDELOLW\ DFURVV WKH FRXQWU\
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"KDWWDUMWB®KUHH PRLGIREK O\
VROXWLRQ IRU FDUGLDF VXUJHU\ SDWLHQWY DW 89% +HDOWK 6SHI
061$&13 %WKHD&DUIDGIOQRQYDERUQRP
DFOHQHHEDUGEDWLHEMWMFLGHOD\HG
GLVFKDNQBRRR OO R EDXEHX M/ R/ KBID RN
UHOLDEOH :DUIDULQ PDQDJHPHQW

5KR GDR RNKIHQ L W LVD BV X Y@ G FHO L QU RV K H
JURXQXGS QDYLJDWRQLEDUULHUMHUUDO
SURFH\BVHO\WG R®E O H[WHEKY) FBRRDOHQJIHYV
DQEWDIIQBHB GO R QIKED\ VKK HF X LKHHE
DXWRQRPRX\DFW LFIHFH QWK D QW LIQH U
LQGHSHGEDGWIXAHK RW R\ B KFHO L Q QRS
GLUHFWO\ PDQDJH SDWLHQW FDUH

+HUWH I 1R UOWE/ RU H G X FKHRGV S LVWWIDED\E/H W W H U
SDWLH@XWF DWPSQRFROWL@XAMWIBQG
HYHOKBELOABUHVFWRPHI15PHW HRWY
VDIHBRUHFFHVVPRQHW R 3 D@L HDRARV
UHFHLNMOG R ZVX S R XWKHD U | D WSLADL (KIDFG
VLIQLILFORIHWGD\UHDGWVLEQWHEQG
VKR UWHHUD OB Q JWRIVVWDSRVW VXUJHU\
FRPSDUMKR WKRVHLWKRRWLQLFOORZ XS S KRGED 6KX@Z
KLJKOLJWWHQUQERW.WPSBRMRXWFRPHV
DQG FDUH HIILFLHQF\
%\WDLORDUBKURXUEMRY IGLV IS W LARW VHDQ BQ G LY LG D QE KHSXD DHNK H
FOLRDR®RRQ YW UHDPIRDMHGRBURYLEXIP/S URRKE FRIRAMRPRIS9$ @RV W
Y X O QHUITEVOIHHR WY H \ HDOQD O \WNQR ZX Q GHU ZAIRP SDUERU G VXA JHSD W L H G
GLVFKDUJHG RQ :DUIDULQ"ZLWK DQG ZLWKRXW IROORZ XS IURP WK
7RG DWKFHO LQWMD @GP RGIRM X UVHLQDR Y MY IBRVH VW DWBIQDWD & D S SEIQH Q
GHWHUPLQDWLRQ FROODERUDWLRQ DQG SDWLHQW FHQWHUHG FD
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&OL
LOQOWHWMGYDQFBGQEBEDE W
89% +HDOBWWKLGJHQSH GWU HDW
ZLWKVWHPV OHYGBWKRSUR Y H
SDWLRXQWFRPRVYRNRPSOKHDOWK
VI\VWHPV
$V$SGYDQRHG FWIHIH VW HUWGHM 51V& 16V
SRV VIDGW D QFRIFES HW HIQB YN WV V BHQWQ R V
DQGWUHDWPHQW S USIKWFWREER ®R IR Q
SKDUPDFRWR HIUD $IQMVH U S GH W 1QR VINQ.G \
PDQDJEQURGHILYISEFLOPOSWKO D WK RIQE/O H
V'S D @\OVOK UWSK H IRHIVP S D BB W L B & WV LDQQIG
RUJDQL]DWXREGBBHIDEOWRHWFRG UL KHJIK
YDORBIUWAK UR K RKKKD Q G VSRI® F VB IQRFHW U D W H
VI\VWHP LPSURYHPHQWYV

QDOLJQFPHGEO$ +HDOWRERLWPMRARS RI
OLFHGWIWFWRREOHI3V&16VDUHQFUHDVL
H[SDQGWREIOL QVFRSHS UD F D MKXIFQ S D F LV
" LD +RRG 7KLHYROXWYRRXQGDWWRYDO QV IR BPUG.
GHOLYRSWLPLPERHVYG VXSSRUWDQQOLF
H[FHOOHQFH DFURVV WKH FRQWLQXXP

7KRRHQWRBGYDQBHGF WRRKHV L O RH\E S RWWRD J R MR X U K U R X WU D W IR DLH
GHYHOR SIPMOAMWU S UR IFR/O/YQ B DRIO &/ B W Q HALWRKES § U D WILRK\@ L FR BRG H L
7KHIY RO XRV& RES U D F WD MO+ HD AWKRRQH VL]H |HWRKDEDS S OWKWLGY D QF
FOLQMFDHU WE@DH\K Q L T XVDOWWHRE KGIH H & WV K F/LSLH F L & R S\ O DRDLLRHE W WOLQ@G
LQWHUSURIHVVLRQDO WHDP
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20M[HPSADBIYSDQ GHG F WVIFGBRR G
VSHFLBR®XODWIPRQ JH@F\GLF L Q®
+HD OMRX OOMDOLKHOLQVYFRGH IRUGHEL6V,QKHUROHK W WD |
DORQJSKOH F\D\QLVWRQWYSHDFWLWQOROMWYIHQGFSDUWPHQW E V
5DSLG OHGLFDO (YDOXDWLRQ 50( XQLW

, QW KV MW WLKQEBIU R Y LEFOOHMWHR D W L HQW® XSH. QIR U R L QW WL V L FROEH DIQWE)
LQWHUS UHWIQRWMYRBVHVFULEUEBDWPEBWRUPIQUYLOSURGH G XDGI
GRFXPHQM VQREL O OHHIUR O H | O MA®AY6 B L LBV O LHY{1S H U W L F IEHDQIMK L J K
DEFXLW\ HQYLURQPHQWY ZKLOH DOVR FRQWULEXWLQJ WR UHVHDUF|

'L Q DZFRWINQV KFD ( XQ HWHP SOKIRBY 6 \D UHH G H | LAKDDNG Y D QF WITGF \W D HR FONL N H
ZLWKDQW HUG L VW HDGMHEUDF \YRRBD 6\Q KD QW HRBB6F HW R P H U J HRDFUEHX /O V R
GHPRQ VWM HTXRIQ W IRLERKIVE ¥V D NIHR SWLP ER@GHO L $N3A$+HD FRRO WL Q)
WRQY H@WKSUR IHV VERQIDOR DHRHEDW QL E ¥ D Q F HPIHV@EW 6W H DPR G HOUINLK) D E
OD\ WKH JURXQGZRUN IRU EURDGHU LQWHJUDWLRQ RI IXOO VFRSH
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7DP P\ 7HGHQ $* $&13 /HDGV, QQRYDAYH$33 ' UYHQ

, IRQ" HIFIHQR $QHP ID &@YF 1Q2 QFRBRIN

7DPP\THGVHI® $&13KDVSHDUKHDIGBHGY HOR FABQG\G Y D Q BH O F V@ URHYW 534H (
JURBILFLHQ@MPLDS &OLDILWKMLKIDS$S+HD QQIKVDRGSHFLRDWHQWHBEDQGL/
XSRIR X Q G D WARUNDQ W LED W¥\GLHH U Q GRRZL @ WWH FRHD W KFOL@DR D JB V
JURZLSDIW LUHROMR DS SUR[LP D WIHIDG L Y LGLYBIR F'S MHIH PEDVHW F O XSD W1 H G
ZLWK GLYHUVH KHDOWK EDFNJURXQGYV UDQJLQJ IURP DXWRLPPXQH

7DP P\ 7THGW

2SHUDWRGHSHQGBOGWWBK'LYLVIRROHPDWRORJ\ ¥ THRBVRIBO\DIGG U H DV H
FULWDLEBONNQGHUGLDFQRGHWKRB®VSURSR U W LIREDEAKBDW W L FXPRQ.D
SHR SROFHR O RIWE Q H PILADS D F W K Q ORIV L DHD & H D RW WPA-RW KRHO L QLICBONL WD & Q

FDUH E\ SURYLGLQJ VSHFLDOL]HG HYDOXDWLRQ DQG WUHDWPHQW

7KURXIKZRURHG VKIEHYHORSE G D E RIUHIWD MYLHR @ U RASH/F L DIOQNGIDHAH F R P H
DUHFRJQOHISEH Y T X HRRVQOAX (W WaW H QR 8§ W H N MGV W D EVOK NKAQ ' $
FOLQ@@®HFW DURRQ | H U HQF B VY D U H @HE\RWMWKHL LOL FD P SWDR WU RSQH I L F L H ¢
DQHPLD RQ SDWLHQW KHDOWK
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$O{ DQGHU. 1QJ $* 3&13 /HDGV, QQRYDWYH$33 / HG

3DINOQVRQE' (VHDVH $ FFHW &QOIF DW8 9% 1 HXURERJ\

JURP$SULWR-XQH 89% 1HXURORJ\
VXFFHV\S XORMEDE N L Q LR/GIESAF H V V
&OLGRFOENG X U\BH D F W L $Q IR[@IQUEEIU
DORQJVRRHHPHGQWWRUBEMFLDOWVWYV
“XHPHIXDQDQGU %L QAKRDIKBHUYLQJ
SDWLBIWMIKWMKUHH PROMWREHOLQLF
VLJQLILFUDKGXIFHOIEL WL P HEX Q H D UDD \

PROQWK RYLWLEBBFHWRSHF L DODLJUHG

DQG FXWWLQJ HGJH UHVHDUFK RSSRUWXQLWLHYV

TKHFOLQWHBW EDD/SSIJRBPBRRELQWHIGH3I3ZVAERQJILWXGURIPSHUVLWHKRY HP H ¢
GLVRUWGSHFLDGLYDWYRER/NOLGW VRR | HU DQ/W U X F WIGKHFG WH RSHIUOQ. HRBEHO O R
SDWLNQWLVIDAWRR® VIMDPIZGWKY HU UHSRUWRQUW[SHULHDRBAMW UR
ZLOOLQJQHVV WR UHFRPPHQG WKH FOLQLF 3URYLGHUV XQLYHUVD!

% XLO R EKYXFFH3A8$S OBRVHF RKIGORKLD/O O
DLPHGNM QKD QRISGIUDWLRGFD®QBAUD L QK Q\
LOQQRYFWLYHBSUHVIHNHVW HSB9$1HXURORJI\EV
e 1H X Y RU VDL W LODKLQAKGAIXVW GHVLIQHG
W R/ W U H D PSMWDLHE BFH VARQ H X U R WRILY LF@ 8

H[SDQEDWKZD\YWWRXEVSHFEDOWQG OLQLFDC
UHVHDUFK
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7KHEGY D QRBMW® FVBIURHY L GHIBWLQVKH3DW L IDGWV RMHUGKSHU R J UDLRXQ G H DJ R
%DULDMMUUFIYRIUDPH[SDQGWHHLY ZHHNSUHRSHUDWBDM LFHHGNA FD(
UHDFWR&XOSHSHQFUHD\DIRFHVWR PRQLWRZUMEHU RRDOWX WU QIWKHDVW
VSHFLDRE HVE VWHW KWHHJILBRQSDWRW SDWLHQWNFORVHOADOXDILMEGDLO
W K HRIQU R IEQRP P L W RAHBQGAY D Q WLUQHID W PE R EWR UD W R MW LQQXOW UL WR @ GBI\ V L F I
IRUBSDWLHQWWHYHREHVIDWQ\GRPSOH[XQFWRRQHV VP REQWKHD OMFIKHHQ L
PHWDERROQGE L WLIRMPIKD B OVRVWLWRYEGWH UG LVFR U XQUUDINLRRIDOW R
DQRY HQSDWLIHOMU IMYMEQRWRFBR®SWLPLYNUJLFPMQGLGDRG UHGXF
VHOHFW KLJK ULVN VXUJLFDO FD GGIUGRWHWUDWIKUHR ¥RQ W URE &/HE R
LOQWHUYHQWLRQ

7KLMYLGHQFH LQURIWRIRERIDV H URWG

DG X SBW L ZQ WH W U HRPEH V L%/ ,U JLOD/XUJLSODQNKFRVVLQJIRW WDJH
NJ Pt DQG/LJQLILFMRRN E L GLAFLOHRG BORFH G YB$HWR B <*% ZL EGIGHWHUPL
HOHY DDWHELQV XGLDVWROIIM OB QIS WKURRFIROODERMHAMNVYRQ BDREAY
KRVSLWD®LMMREBEHVKVWRYHQWLEBWIZROQ WKH EDULDWULF VXUJH
VIQGURRBRBQGLGBWWWOVRHPRQVW 7RW LW LLOHWQ MAK#EBAW H VO®E D G H U@ K
VWUR@FMXSGS POWRHHWSHFLIQFOXVDRBQY DQPXQWLGLVFBWLOOW\ FHDQ\N
DQGI[FOXVAERIQNBOLD QH@/&DUGLROMRIWKRYHWWKARVWHYHDB&LIK UL
VWDQGDUGYV SUHVHQWDWLRQV RI REHVLW\

$GPLVVLRQ :DWHU RQO\ YDVU®\ ORQLWRHMO@WXDO +HDOWK 6 XWIDHFDC
t ZHHNV &RQVXOWV 30DQQLQ.
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89$ +HDO ([ SDQGV$33 : RINRUIFHWR , QFOXGH/ LFHQVHG &QQIFDCS RFLDO

RUINHLY/ 6\WHQIWHQLQJ 0 HQUBO HDOK 6 HYLEHV $ FLRW 9L LQID

L QUHVSRWRHKHIRZL&HP D QRSP H Q VKIHD® O/\M K Y LEFFHH H D ALWSKU R X\AR Q Q R XW R Hi
IRUPDQW H J UPNLIFRI@ \&0E Q ERB DR NHU&6:V LQWRKS$IGYD QBHG FVBURY L G
$33ZRUN | RZUWMHAKEHH Q WRISG Y D Q BB F WELFH7 K LVAD W HU QE W LXCQVGLHYUHY B &%) H
+HDOWRERLWPHRBWOLY RFBPSUHKHQVFEMMVDBEG LG H Q F H EB-LKDH/GKRHUDMV
FDUH WR FRPPXQLWLHV DFURVV WKH &RPPRQZHDOWK

5HF R JQ LWLKWHL WIRADE&6 : VSO R\D G G U H VOALYGHIP N & WKDID® CW K @\ 3K DB UL R U L W
H[SDQ GN KR U N | RRUFUKSD W M/D Ul | R URDWIIR F X VRHEB QW L DUGIRNUH D W B Y Q/L |

QHHGE QKD QFRLHAU X L VD DWW H QUWWLIRIW B DLEHYY HV WQSQUR IHVVGRIGBEORSP
RSSRUWXQLWLHVY WR VXSSRUW ORQJ WHUP FDUHHU JURZWK

/&6 :VEULPQLTXNLDQB[SHUWIRX¥B XOWLGLYVRMISDRABLS\D Q GW KBELUHV HQ
ZLWRX@3IZRUNIRVHFEHNG@D QFRXDELOWBW RYWERH®WLHQW HFHQWR KR G|
ZKR QHHG LW PRVW

7KLW[SDQVRIRWWNDW L J QL | IVAADHISA) Z DLUEO $+ HD O W KNER'QY R Q F U HDRFHHW R H Q W D

KHD WK Y IDRRHEW U H Q LWHEHHIKQD Y LKRH.LDIDQ KU D V W WR$BIVLERH) W WRUREZW ¥ 6 :
WHDP WR HQVXUH PRUH SDWLHQWYVY UHFHLYH WKH ULJKW FDUH DW
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89$ + HDOM %41QJ1V &DUHVR WH &RP P XQW

ZIW1HZ 0 REI®I&DUHS8 QW

7RLPSURDYAFHNY G H G XKEHHD GBW K SD UL WNVHYQRGO H [L ER QG /R O X U R E QOMU H
DFURMY/QWIULIDOL I+ HD DK DX Q FK M B U YSIVW L HDQOWMXON D JRIND HH G “ZKHW
DOREL@HBUSBIQLWINOBVTXESGEOLRIQF WKHODANUHIXGDRY L GHBW LP HRQ
ZKHHOV "EULKQVY B QWHDOW KFHDWYL FHRHUJHGBWU MR USUH | MK Bl Q LBW W K H L
GLUHPFWRARPPXQLWKBWFHEDUULMRWBULPDEDUWRXUF$LQD GDWD GUI
WUDGLWLRQDO FDUH DS S UR MFKW H DLPG H Q WDLWIHHAW WXQ P H W
6XSSRUBMHG LQHGHUD®GLWKHQHHGIVQGZRUNWRLPSURRMNWFRFEHV
PRELOXHQLWY VWDIIHEG D GHGLFDWHGXFERUULHWHIDQV SR UIFRD WQ R
PXOWLGLVALISDR@BYS$+HD ODNXW KHWLPH

89% 6FKRRR 1XUVLQARFOXGRRQUVHYRZ PDNLQUHJXOWLWY LWR)LIHY LDQG
SDUDPH GRS\ O DKHIDRBM R Y L GGHDWWL H @WK W K ZB R GIJ K E R UK@&KGW O R W WVHKWA®
DFFHV@HFLD QRQWWW S UIDHWSIKIVUP D PXQ DWFH ER VWDIS SRL Q WPGIBMON | \@ & !
WHDPHPEHBWFHQ®RO\% R LW RIRBWWYV DNH\SDURNS9$+HDOVEKED PHYV LRR
EHH@QDPHBGVFR PHGLGDOHFRIRWK LW XOW LKIDBVOHWR P P X Q L W L HWX QZRW K L
LQQR Y DRVOLLYQAREIH W KMKUHR [ THWHU Y LFHO®LQLF ZDOOV EXW ZKHUHYHU FI
VXFKOVJIHQHUIDKMHFN XBSKURQAIFVHDVH
PDQDJHPISGI\G LD WYERPHQEDUB®DE

WHVWLQJ DQG PRUH



&51$VIQ$PURQ $GYDQFIQ) +HDON |
* REDQD MMRQV DOG/ RFDOB HUY

,QDOLJQRZH QB8R $+HD O W KE&VR®
FXOW KHDWRREPP X Q LWK&HVUWL I L
5HJLVWHURSOHV WK &B/LSMWH D P
UH P D IGHH FR\P P L WWWRHHEU Y EQ W K
ORFADPEQWHUQBRSRQDWKRRXJ
VXVWDLQHG RXWUHDFK DQG Y

7KURXJK GHGLFDWIHREDKHDOW
L QLWLDBWSE YN SSRVW&51$\WHDFK
\HDUWRSDUWLF LRRQMZHHNR |

LQWHUQDRMMQEQUN7KLVSLOR!
SURJUDPRWQ BI\WH®RGYK TXBDUW
W R OREBRP P X Q L WQHHHEX W O VR
IRVWWHYFRKHVRREWIZHOO EHI
"HQDEO&RIU$SWEULEDFNHQHZH
SXUSRVH DQG LQVLJKW WR Wi

/RFD ONKE&5 1 SV HOLRD FW LM B OD J H (
L@SLSH®IRKRP P XQHYWH @MW LIQF
W B U R P RVHD OMGKX F D VDIQRBF FH V V
9ROXQWHHMMIHIXOBDOWLFLGD
LOQLWLDWABASIVRYLBEQQBGHV VX!
VFUHHQRIPQW RKILIKF K RRMDX G H Q
H[S O R UKLHYD O W KFLDUHHWUXS S R U W
ORFIRREDQNOWQ BRUHKHWHIRUW
UHIOIBBW +HDOWKIRWYGHWLRQ

VHUYDBEWARPP LW PR WY HORS
ZHOO URKBDEW KERUHY V IZK®D
HIWHQG WKHLU LPSDFW EH\RC
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89% +HDW * HOHWF &RXQWHRVY/ ([ SDQG, P SDRW KIRXJI K / HDGHUKIS

* IRZW DQG, QQRYDARQ

$VJIHQH VEHFR PIHYF U H D V¥ HQNVOWDRG HPBG L FBO$HHD O WHK@EHRR QV HOH Q P
FRQW L Q/RWVDGKED\ "V XS SR USDLVQLIHRON @ L F.Q &K KH D OMNKW MK UR KJ & H U\
JXLGDQFH LQ PHGLFDO JHQHWLFV DQG SHUVRQDOL]HG FDUH
*HQHWR K Q V HIDURELG/Y D QF BIBF W L WWURBLHIENSWPKH G L B Bl Q H VDIQFE/R X Q V H DHLIQ\J
KHESHPWLNQ®NUVARPGSGHQHWHE WV XLAWKAR Q WRHIS\W U V ROQOED P LIOL V WIRQG
JXLAKIRUBHGEGLVLRQ PQ/MNIHFL DVXWFIBNR QFRORHG LD VWQLEFI/U G L RO IS
+H D OWKKHS/WR | H V V SR@YOMDROQ RRWQ @ & O L QR.IF DX VO V. B H V H DRUG X F D\l QRSQ
KHDOWK V\VWHP VWUDWHJ\"ZRUNLQJ ERWK LQ SHUVRQ DQG YLD WF

WUDWHJILF *URZW
H

K D 5LVLQJ 'HPDQG DQG &OLQ
UVKLS '"HYHORSP RJ\ DQG &DUG

LQ 2QFRORJ\

Q)< WKHHQHWIRXQVHWHPPDGH ,Q0LQ@HWXXOWLRUB@OY+HDKDKNHHQ
VLIQLILFWQMGPSWR IHVVGRIGBORSPB @ WU JHQGHPDQRWHQHWRKQVHOL
DQEWUDWMIWBPLIQPHHDPHPEHUWVSHFLDOO\ LQ RQFRORJ\ DQG FD
SDUWLF LEOW KA P SSIHDAG H SVIRIS D P V

WRX UW K KW H Q FOK QWHD®Y S DWLHAGW QFRORIQHWRRQVHAMMK[SDQGH
FDUH HOYLURQPHOWYV W HV WIXQ G H O WXHPVSW R | L (DLAY® K H

ULVRI SHUVRQDW®WK]HED SRGINROR.

e« ODFNHQ]ZHDSPQG&DLWOOAMUQHY UHIHUKDONMURZQUDPDWLBDO O\
FRPSOHWHKGBHGLDWHDBHUVKQS 89%$+HD O WK ERQRIQHRR¥Q V HIOLRU
$FDGHRHGLFERNUWDKE YDQRIQILU RSHUDWWRYHU VORWLOL DA |
VNLQGQPR Q| QLHFWR O XMWHIKBAQDPLFV PDQDJMIZILWHODWLR@BOSDHVL H
DQG VWUDWHJILF JRDO VHWWLQJ YROXPIH6*&366 "D UHIOHFRNLF
E R WK V QB & KWMH D PFIEVUDR U G L

e BKHODRIZQBUDGXDWRIEND$EHWD OWK SURGXEWLYLW\

/JHDGHUVEY S LVE&RW R UWZKH UEH U
FDSVWRQRIMREGSW R Y LGHWQO (DWW « &DUGLRORDHWERXQVHOBDRWLH (
VHOHFRGIGH VHQ WIRVKHROWERKRUW YROXRBWLQFUHEYHG WVLQURP

"XQGHUVFRWK&UHDPEWGLFDWRRQ LQ< WR LQ< 7KLWRZWI
EXLOGLQAVWDLODBXISSRUMDLYH KLJKOLWKWN D Q GURMHIH Q HW.IQF \
HQYLURQPHQW FDUGLR Y DBARX{EIAR D J H PHQSY $

+HDOWHKRIPWYLWPWRWHHW LRDIW L H
QHHGV LQ WKLV UDSLGO\ HYRO
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89% +HDOM * HOHME &RXQUHBRWY ( [ SDQOG, P SDFW

7KUWRXIK / HDGHUKIS * UIRZW DQG, QQRYDWRQ

2SHUDWLRQDO ,QQRYDWLRQ

7JRHQV XWKBRQJ WIRSPD Qg X VW DLIOQFEWNEH Q H WHLB Y L\W K\M H [DFO \8® U W QZHLUNBKG
FRQVXOMRDXEERBWOHPHQRIDWHEQO CIREIH"RSWLRBH QD WHLIRIQD. @ QW K H
VHUYLFH OLQH JURZV

&DLWOLQ 6KHOOH\ 7

* & * &
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6VIDWZ LGH $ 33 / HDGHLY &RQYHOH VR $ GYDOFH

3 UDPWEH DQG & RAIDERUDARQ

,Q-DQXD&9$+HD OAMVDKKR QR WRIGR VH/& YD QBH OB FVBURY LGBYOHD GIRBP FUR V!
9LUJLU@IDNR X QG WD EBXVIRIERYRE K D URISES R U W XOQQLBKIDHO/O H@IG YD Q BB ® J
SUDFWHBIB HUU\S UH V O W WERH R WAQIF K E XODIUND VKL Q JIVR® SMR L Q BG U VR
ZKLOH FROOHDJXHV IURP 5LYHUVLGH DQG ,129%$ ZHUH XQDEOH WR |

"XULQXKRHHWISQURL S DHW U JIHBGR E >XGAW O FRXYHH UL RSV RV XM 33RUJIJDQL]IDW
VWUXFWXBIKBWHQ WILDSOUIYIIL OHBHIFOX LW RBQW RD UGW QD WWHR DY RSy HUQD Q
VIVWIEBRYLIJDWQBQUHIDWKZZHY HOR S:KH QWWKHU R XC5F N Q R Z O M\VGKIBNEM/Y H U \
FKDOOHRY¥EBEBVROVNYHEBOQNHVVLMRIKQELVFXVVIURQPKIEFRP P RK)[SH U L HFFUWHR/V'
LOQVWLWXWLRQV DQG JHQHUDWHG DFWLRQDEOH LGHDV WR VWUHQJ

7KHVHR O O D E RRUNFDQWLHUWHV D' URMRAR P S R U VOXQWR WHR/HKLI KO WIKMHPDUND |
SURJUBNKLHY@®GA HODWKRHOA PHKURWKEHGLFORVEFBGURIHVV LRQ® B W\
XQGHUVFRUH WKH FRQWLQXHG ZRUN DKHDG WR DGYDQFH SUDFWLF

7KHURXSD DWRR QW PNV T ®D U WZH.WWIKR W D MRV WWHRR V WIQEF O X/Q YIIHP H
DQGKDUMGD U@BSGDWHEB URY LIBWE&ER O O D E RUCRWYROY GIBR QW LW RH Y Y
SRVLWLYH FKDQJH IRU $33V DFURVYV 9LUJLQLD
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