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'U 7 OXWOORKD@URIHVWID UW PRIQOWH F W DIFEOFW UR QQ FVQHH UL Q
VXFFHVVPRPGOHWKBKRUMUP? DLQLAURDBPHRQ 1H[W *H@HUJ\
B\WWHPYJLWDOL]BWRRIB 6XVWDLQDRIDIIDPLEHEKEHQWREOHDQ
(QHUDQGLUFX@FRWR QG KH SDUW PRIQOHFW QB DQHHUDWLR QD
,QVWLRIKIWFIK QRO R,JA&D O L FX O DU R PW KV RW K D\ 7KISURDBPH
SURYL ®B GXDLEOMH JIKQWWR H U J WDUH Q GMQ HUGL JL W D O IH Q WUMRRIH
WHFKQROWRIVWY L IREHOHM\VWHBQ &VK HLR Q IV KD S L@ KK W X R FW K H

SRZHU VHFWRU
'‘U70XDADRKDQURIHVYRWLFLEIQWHHEGY H \RQOLYDH XOMNMXHORSPHC

3URDBPHRQ5HVHD BB HWLWLGRIUJIDQLEHGKH SDUWP RQWMVD QG
0%$ 6ZDUQD QIRRDORIWBILQHHDR@IFKQRORRP WKVR W K D\
7KMMURDBPH QKDQRHMQR ZOHRIUH V HDRHWK R G ROXEIO L F HIWIKRSG V
WRROV IRU UHVHDUFK DQG VFLHQWLILF SDSHU ZULWLQJ

'U & 1DJD.RWBHGGSVVLVWIRW VVRU
SUHVHQDMHG/HDEBEHMLW GMBO XDWRIR Q
7+ LQ,QWHUOHBXIHEFKHG %&RRRMR Q
*URXQ®XOWLOHQNOIUWHDWWKHS, &7 (
BSRQVRUHGS ,QWHUQDW&R QDHU H GFNH
$GYDQFHXQ G*ORED@JILQHHURKRDOOHQJ
L &%(& RUJDQLJ GWHK '"HSDUWP RRQW
(OHFWUDRIBIOHFWURQLAWQHHUBGLW\D
SQLYHUWQV\WK DQG WK 0D

6UIO 6 1 .&KDLWDHVVLVWBDEWVVERWXFFHVVPRPGSOHWKIE ZHHN
137 (/FRXUR/®2SHDWLRQGODQQRG@RZHWVW ULE XWLRIQPR/| | HUE G

., 7*X Z D K DIWR D\ 7KHFRXUNGKDQRKHB®QRZOHRISHR ZHELVWULE XV
QHWZRUOD QQRGIDW LPQDO\DIOVPRGH WA VWULBXWYR® QDIHPHQ
SDFWLFHYV

6Ul 6DIJDHMBPVVLVWDRIW V¥RIQ G

'U 9 6KDQPXNKDJD5DMXVVLVV
3URIHVVRED&WLFLERQWHEUHH '
+DQGV 2RUNVKRG,QGXVWIRD®
&RQWURVWHPWWHSSHU, QGXFW
ORWRUVRUJDQLEHGPDD 5DMBNL
'HYHORSPHMQWUH'LIXYDPDJK
& K L W WIRJARRWP W KW R W KO D\ 7KH
ZRUNVKBBRYLGHIEFWLRDDQL@RD
VWHS SHRW RER QW WDR)XABD SSOLFD
LQGXFWRRRBQWIXRGDPHQWMD®
DXWRPDWLRQHRBYE LQWBIWW R ¢
VWDU GHOWD UWHWLWY HQKDQF
SDUWLFLSQRMVHIBQHK D Q GV VRQ ¢
LOLQGXVVWRMWHERQWDE® XWRPD
WHFKQRORJLHV
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JOMOWKLS P ROWYV DIWU "\ HDUDWE HSXWG FRP SDQLHV

0 7HFK +9(

1 DP HRI VKHFRP SDQ\ 1 XP EHURI WXGHOW

63%5. ,/

0 7HFK $(36

1DP HRI VMHFRP SDQ\ 1 XP EHURI WXGHQW

., 7 7,583%7,
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$1' &216758&7,21
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8348& 8QLILHG 3RZ HU 4 XDAW
& RQGLW.RQHU

7TKHPRGHB®R ZHUWVWHNMDFLYDULRXY ,PSURYHSHOLDELOMLWSURYWKH
SRZHOUXDOLSMAREOHPIFKOVYROWDJHUHOLDERQGWILFLHRIFWKIBRZHU
VDJ VZHRDUPRQLKWEDODQPHR®G V\VWHP
YROWDOHHFMDQGLQWHUUXSTWHVH¢ 3URWHHNW LW RDIEW QV X FBW D G
SUREOHFRARQODIITHFWKBHUIRUPDQFBQG VWDEOH SRZHU VXSSO\ W
DQGOLIRI VHQVLWIXHSPHEXMD OVR
LQFUHORW\DHQW® H G XWIKHH O L D ERIO L \RUNLQJ SULQFLSTH
WKHW\A\VWHPKHSQLILHSRZHWXDOLWKH834&FRQVLRMWZR ROWBRKUFF
&RQGLWLEFBFIEUDFXVWESRFPZHBHYLFHRQYHUWGE&W RQIFRQQHAVQHHEU L H
WK VW O YPHAO W LSSRZHHTUX D OBWR EOH B &/ KRIW KIHQ KX QW KD UIDFRP PR Q
VLPXOWDQHRXNVROMRPELQDWRIMRAR'& OLQ/NKH HU IFFRRWQ Y H UL\ M EDFWRWD W D .
FXVW8RZHWHYLFHYE '"\QDPLIROWDIBVHULAMVMN KIOLQWKURXIK HULH
SHVWRD@®G® 7$7&20 'LVWULEXKB/LRFQDQVIRUPWBFRPSHQVDRMHYROWD.
&203HQVDWREQ HRWRHIG WKKHLR DIJKE LVW X UE D RRAHKVX PR Q YHU\VQ M HIF W

FRPPRQ '& OLQN FXUUHQ®Y@/ SDWOORZOWKWKHOLQMR
FRPSHQVIRWHAXUUHWMODWHRBEOHP
+$7 ,6834&" VXFKDVKDUPRQLFNDFWERHAHWD QG

834& 8QLILHRZHUXDOKWRQGLWLRQHYEDODQFHG ORDG
DFRPELQDWISRIQ L$FW LYRIZHUL OWH[U
DQ6KXGWW LYRZ HWL O WRQHFWH G
FRPPR@ OLQMFD@RP SHIDMR ERWK
YROWDQ® X U U HIGI\® D SWHRGE O HRW K H
SRZHWVWHKH HULIFRQYHUFRBWUR|OV
W K¥R O WIDQ M H F\@HHGU [ZH. WW KB L Q\HR
FRPSHQVIRWMROWOGIMWXUEZ®EGM
WKMKXQRVRQY H ULVQHIH F XMWVU HADRW K H
V\VWHWRHOLPLQE)WUHPRQLU}HDFWIES
[ ]

SS@QFDWRQVRI 834 &

,QGXVWULDO SODQWYV VHQVLYV
SURWHFWLRAQ

, /7 SDUNV DQG GDWD FHQWHUV
+RVSLWDOV DQG FRPPHUFLDO
5HQHZDEOH HQHUJ\ VA\VWHPYV
S3RZHU GLVWULEXWLRQ V\VWHF
5DLOZDQG PHWUR V\VWHPV

SRZHU DQG XQEDODQFH

N T FDWURY L QFRQF O X WL®R4 & DSRZHUPXY WRF

e 6LPXGMRXFERPSHOVDWIREDQ SRZHEHYLWKDWGUHDYHEED QIR

ZHUOXDOISWREOHRPRGHUWRZHU
FRPSHQWVDRMOHND Qi X U U HIQHWWD D W
SRZHU TXDOLW\ LVVXHYV \'VWHPVW SURYLGHWRPSUHKHQV

P'S H Q V DIV LIRROMKR O WD Q16 X U U H Q
e 9RO W DUHHI X O D WWRIQW L J DWRIOW D LiF
VDJ VZHOO DQG LQWHUUXSW LROAW XU E DIF¥PUY LRIIH DXOW D EDGIC

« +DUPROLFXSSUHVVILWRBOLPLQD LBREHUX S SWRHQV LRI EW K

LGHPDQBWBRZHDUXDODWG
KDUPRQLFV IURP WKH ORDG F @/ W%R@HQQHZDFE@HHU\JRX\L‘J@FH‘
e SHDFWLBYRZHUFRPSHQVDWLWQ

SURYLGHYV UHDFWLYH SRZHU \ﬁé@%@f}ﬁgugL'—I}’\(‘E'ﬁ)ﬂ-FQVTIQSVRXZUHDL?{/
e /RDEDODQF/ WPLWLJIDXWEDODOQ Q Q

ORDGYV &+ AD 6XU\D
e )DVB\QDPIWHVSRQWH YHBVIQ G 0 HEK

DFFRWH FRPSHQVDWLRQ

9ROXPH ,VVXH 0D\
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&\ EHUVHRXUW DQG GLI \MOVDI HW

7KH DSIG
\P DUBKRQHV DQG GLILVIO WIFKQR®RILHV KDV
WDOMRWP HG P RGHIQ @H : KLB WIKQR®I\
RITHWY FRQYHQIHORH DQG FRQOHPWYLW IWDOR
H SRV XVHWV VR R EHU WUDW VXK DV
KDANLQJ SKIVKLQ) P D DUH LGHOWN WHW
DQG GDW EUDRKHY & EHU  HRXUW
DZ DUHQHW S@\ V D FUXALDOLR®Y LQ SLRWPAQJ
SHURQDOLQIRLP DWRQ | LODQADODWHW  DQG
RWDQL DARQDOGDW | LRP R\ EHUFUP LODY

- +$7 ,6 &<% 5 6(&85,7<$: $5(1(66"
& EHU WXUW DZDHHW WHHV R
XQGHUAMIQGLQJ R EHJ WU-DW DQG DGRSWQJ
DIH RQ@OH SWDAWAHY VR SLRWFW GLILVEO
GHYIFHV ~ OQHEZRUW  DQG  VHOVMNYH
LOIRLP DARQ , WKHBV LQGLYLGXDY UHFRIQL H
SRMOWDO UMV DQG  VBNH  SUHYHOWYH
P HDVXUHV DI DLOWR EHUDWEFNV

& EHJ VHRXUW DZ DUHQHW LV HWHMDO |RU
VIXGHOW EXVIOHWHY DOG LOWLDHWXVHY \R
HOQWXUH D VDI H GLIVBOHQYLLRQP HQW

(< )($785(6 2)
© $5(1(66

&<%(56(&85,7<

JIRZW R WH LOWMIOHV 0$-25 &<% (5 7+5(6

3KLVKL®WWDFNYDK HPDLQRW
PHVVDJHV GHVLJQHG WR VWH!
ODOZDUHDUPIXCRIW Z DAXH ID V
YLUXVHV ZRUPYQVR®ZDWH
,GHQWILKHIW 8QDXWK R UL HS
HUVRQDO LQIRUPDWLRQ

DV V Z RBWGN D FINWVW H PV8 BX\H VR/U
DFN XVHU SDVVZRUGV
RFLD@JLQHHULQODQLSXODW
HRSOHQWRIHYHDOERDILGHQYV
QIRUPDWLRQ

DW B UHDFK$YD XW KR DIEJHGV R
VHQVLWLYH GDWD
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' QFUHDVLEXHRW WD RNEHUW LPLQD
FROWLQXRBWOHOREBHZ DWWDF
WHFKQLTXHV

IDFNRI $ZDUHQHVY OOWHUNUH

XQDZDBHRPPRB\EHWK UHDQ

V HF X U LDMAWSLLF H V

+XPDQ (UURUNDN SDVVZRUG
DFFLGHGCWDOKDULQOGFDUHOH

3DVVZRUBHFXULW)\ 8WH R @I G
XQLTXS$IDVVZRUFRQW D L @HWW HU
QXPEHWW & SHFERMFW HIYR LG
VKDULQJ SDVVZRUGV ZLWK RW

URZVLQJ LQFUHDVH VHFXULV
DSLG 7THFKQRORJLEFWIDQJIHV 1H
HFKQROFRU]PHEM/CHGLWL\RI—QH)(OJLV

OHQJHV
BKLVKL@UHYHQWLRFQ® XL RV 3U|_YD|-'&\ISQFHUQV 3 U R SWHHIPWRLX
VXVSLFHRRUPNVVD FHOLOMNDW o ] LOCP\D M R U
DWWHPSW WR VWHDO SHUVRQD &Qﬂﬁ%%b\ﬁ@é}‘m@

6DIH QWHUQHMRZVLQJ 9\LU/X\N\NH
ZHEVL\/DIED‘@DYRLCGSRZQORDGLLGDHI&Zl&/SG,21

IURP XQNQRZQ VRXUFHYV S\EHWVHFXUDWDUHQHVNWVVHQWQD
6RIWZDUGSGDWHYV 5HJX08EIOMRG\DY GLILWRQOG XQGHUVWDQ
RSHDWLQAVWHPD/SSOLFDWILRGMEHWKUHDWBROORZYQIRQOLQ
DOQWLYLYURMVZDWHRIL[ VHFXULMOFWLEGEGLYL®QBOUIDQL]DMO® Q
YXOQPHEUOLWLHYV SURWMKMAMWSIY LY DFRQAG L JLBADVCH W
'‘DWD 3URWHFWLRQ 3VURQMHPAVE. F\HEHU D Z\DRJAH. HW/\KIFR X@D W IRRED

LQIRUPDWKR® XIXFU\SWHFRXUWDIHU GLJLWDO IXWXUH
VWIRIH DQG UHJXODU EDFNXSV

e OXOWILFWRU $XWKHQWLFDWLROQ i '(537'9}2“
0)$ (QDEOBGGLWLRQQILFDWLRQ R
PHWKRGV WR LPSURYH DFFRXQW VHFXULW\

9ROXPH
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