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( QMBSUVH 6HRXUW &KD@®IQJIHY

. A 3UCAS®N IRUSFFHW &RQARO

6HRXUW 9DURV E\ -QGXVW

7KH 7RS 6H-XUW &KRIFHV
2 Q SUHP MH RU&®BXG EDVHG'
D WHGYW 1 WLHBW/ RANV'
/ HIDA S5HDGHWY RUGP DA HDGHWY!
3K\ MFDGRHGHWDY RUO RGHWQO0 REIBI  %4RP HWIF &UHGHQWDY"
6VBQG $BQH 91IGHR RU-QMI DG 9IGHR 6 XUHMOQRH'
6WIQG $ BQH RU-QMI DG $ FFHW &UHGHUWDY"
/HIDA RUO RGHWR' LIMICSIMWRUO DQDIHP HQAB\ WP
/ HIDA RUO RGHWQ $FAHW &RQWRGE\ WP V'

V$FHW ERQAMRD RGHLUDL DWRQ 5LIKWRU<RXU( QMBI
6HH+RZ 9%4IYR &DQ + HS

%IYR E\ WH 1 XP EHY/
SERXWAIYR
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( QMSUWMHVVRGD: | DFHVWHS VHEXUW FKDBIQIHY 7KH P XVARHHS WHUI DAOAV VD H DQG SIRMPWMHU

HP S® HHV 6DIHIXDUGIQ) DWHW LY FAWHQADADQG P XWEH GRQH QD Z Dy WD FROUMMOWZ W FRUSRUDM
SRIAHV DQG UM SWRILB! $QG WHHV QR QI GBI VROMRQ R WL FRP SB[ HTXDWRQ 0 RAMHMUSUVHY KDLOHW
DWQIHRI V\ WP V GHYIEHV DQG DSSTDWRQY WDNKH. P XWAKHQ LOWI UDW Z IW RIMHUDSSTFOMRQY DQG
SIRAHWHY ' HVJQQI DM VIMP WDWHP ELDFHV D VRSKMAFDWG P XG@\ HIHG VHRXUW DSSURDFK 1V

SDUDP RXQW:  KHIHWKRX@\ RX EHJLQ'

j 082X ! Xm0z 1,2 110221 yA m

6P DUAMAKQR®I\ DQG LOH SHOVYH FRP SRQHQW KDYH \MUERFKDLI HG DFFHW FRQWROA VWP V 960D
VXFRHW XCDFFHW FRQAROROMRQ LY P RIHWDQWH VXP RI W SDUNV &RQUGHUWHVH N SUQAS®V Z KHQ
FAKRRVIQI DQG GHMIQUQI DAFHW FRQWRO

BHFXUW ' LLIHIHQAWDUHDV P D KDYH GLIHHQADFRHW FRQWROHT XILHP HOW

%) -QIHILDURQ _ &RQQHAWQ) Vi WP V[P SIRYHVZ RINBZ DQG LQYHIA DWRQY

@ 6FDMELAW _ 7KH SOARP \ RX VHBIFWKRX@ VFDBI VR P HHWI URZ W DQG FKDQIHV

@ SHTXLLHP HQW _ 6\ VIMP V\VKRX@ DGKHH VR WM &FDOI HGHIDODQG [QMUODARQDO
HIXOMRQY HJ * HOHDO DI 3URWIPRQ 5 HIXOMRQ

2 SVFV _ (11HARYH DAFHW FROAROHQGY D VWARQJ P HWAVDIH GW WA FOHOW DQG YMMVRY/

NQRZ \ RX FDUH DERXVWMHUMVDI HW DQG GW DGYHWDUHY NQRZ WIDWKMH VKRXG
BGRNHOYHZ KHH

20! CaXeR 202 @&y ( C2A &

" U T HIHQWOQGXWULHY DQG e 1DXWHR I o QO UHIXOWRQY
VHRVIRUY QHHG Gl | HUHQW e 7\SHRI FOHQW o UXITIQI FRGHV
VHRXUW M WHP V ;K\ " o SHVRXURH WKDUQJ DILHP HQNVe  &RQADRW

+HH VD SDUIDODMRI VKH o $WHW\WDAWOHHG SIRMARRQ o ( QYILRQP HQWICFRQGMRQY
GLP HQVIRQV VR FRQUGHU o YDQGZ IGM DYDIDEIOW e 3K\ VIFDOBFDARQ

) RUH DP S®! P IQQJ RSHIMRQV QHHG Vi MP VWWDWZ RUNIQ KDUAK HOYILRQP HOW Z IW BZ EDQGZ IO

" HHQVWH FRQADRRLY [RFXV RQ W MP VWDWR@Z QDWRQDAQGXVMDOHRXUW LHIXOMRQY $ GFDCP HGLFDO
SUDPWAH QHHGVVE R VR WUHH GRRYY VHEXUHG HBPARQED® $ GUIH P HGIFDAFHQWUZ W KLIK WD IE QHHGV\R
SIRWPWARIT SDAHQNV DQG | DRMAHV Z W DFFHW FRQWROMDWIQFGGHY P RELB! FUHGHQWDY DQG VIGHR

P RQWRUQJ 6XIMIE®! DFFHW FRQAROA VMP VV FRYHUD Z IGH LDQIH "Q VRP H FDVHV DMQI®! N SDG Z L@VXI 1 IFH
"Q RWHUFDVHY DQ HOMSUMH P LIKWOHHG D P XGU@\ HHG QHE RINVSDQQIQI FDP SXVHV DQG WKQRBILHY



7+( 723 2 Q SUHP IVH RUBXG EDVHG'
. WHGRU: LHBMW/ RANV'

&+2,&(6<28 / HIDA 5HDGHW/RUGP DUNS HDGHW"

1((' 720$%. ( 3K\ VEDORUHGHQWDY RUO RGHUQ0 REIBI  %4RP HAF &UHGHQWDY"

6VBQG $ BQH 9IGHR RU-QWMU LDMG 9IGHR 6XUYHDQRH'
,1 <285 $&&( 66 BVIQG $ BQH RU-QWMI LDWMG $ FFHW &LHGHUWDY!

/HIDA RUO RGHY' LIMICOIMYRUO DQDIHP HQWE\ WP
&21752/ 6<67(0 / HIDA RUO RGHQ $FFHW &RQARC\ WP '

a , U 2uy Ppu 2! 6 PRL S: p®

YXMOQHWHV [ DFH VI R FKRIFHV | RUKRVQ) DFFHW FRQAROA VWP V RQ SUHP IWH RUGHS® LQJ FBXG EDVHG

VROMRQV 2 Q SUHP IVH A P V UHD RQ VHIYHLY KRVMG DVIKH RUI DQL} DARQV SK\ MEDOUW "Q FROADMFBXG
EDVHG i VWP VUHO RQ UHP RM VHUHWY P DIQWIQHG E\ H SHINBLURYIGHLY &@XG EDVHG VWP VGR XVHVRP HRQ
VW KDUGZ DUH @\H FDUG UHDGHWY DQG DFFHW SDQHY' $VWH QDP HVXJIJHV FEBXG EDVHG A VIMP V KDQGB!I HWHQWDO

IXQPARQV @\H SIRFHWMQI DQGMRIDJHRII VM 1Q WH FRXG

: KHQ FROMGHUQ) DQ DFFHW FROWRORGMRQ HWHURQ SUHP IMH RUFBIXG EDVHG VHRXUW SURIHWIRQDO P XWW
H, DP 1QH XSILRQADQG RQIRIQI FRW 7KHVH FRX@ FRYHUKDUEZ DUH VRIVE.DUH P DIQMQDQAH SRZ HUFRQUXP SWRQ
GHGIFDMG | GRUVSDRH DQG WHIQ) 1RURQ SUHP IVH VROMRQY 30QQIQU HIRUV P XVIAP XSO WIHVH FRWE\ \WH
QXP EHURI EXVIGHW GFDWRQV  ( DFK GFDWRQ QHHGV D GFDOHYHUZ IW @FHQVHG VRIVE DUH DQG Wl VR VXSSRUAMW
7KH RWHUG QCP [E VR SOQ IRULY GV DFFHW 2 Q SUHP IVHV VA MP V GR QRWHQDE®! LHP R QHVE RUN DFFHW

$XWRU] HG SHWRQQHIFDQ RQD DFFHW GDWD Z KHQWH. DUH SUHVHQOWRQ VWM

&BXG EDVHG i VWP VRITHUI B[ [ELOV 1Q FRVADQG DFFHW &BXG SLRYIGHY RITHUP ROW® RUDQQXDOXEVFUSWRQY
VR P DQDIH A VMP VRQ\ RXUEHKDD VDYIQJ \ RX XSIURQUWARVV DQG GD VR GD\ WRIIIQU P DQDIHP HQW/ RZ HU

P RQM® SD\ P HOW UHSOFH XSI URQUIQYHMR HQW IQ KDUGEZ DUH 7KLY P RGHIDOR &Z HY P DIOWIQDQRH FRW "W
HIP IQDWV WH QHHG |RUVHUYHLY DWHDRK GFDWRQ DBQJ Z W VXSSRUNAE T VR P DQDIHWHP - $XWRUL HG Il FDQ
EH FHOWD® @FDWG DQG FDQ DFFHW WH VL MP UHP RMO

21 35(0-6( _3526 T\ 2135(0-6(_&216
e 6\VWHP LV IXOO\ FXVWRPL]DEQEI WR 6lHW WHFEWHW IFIDB QRW EH DFFHVVHG RU PDQDJ
UHTXLUHPHQWYV DFFHVV FKDQJHV PXVW RFFXU RQ VLWH

e 6RPH JRYHUQPHQW FRQWUDFWYV PDOBIDWKHLUHY SK\VLFDO DFFHVV WR \RXU VHUY
WKLV OHYHO RI VI\VWHP FRQWURO UHTXLULQJ "7 VWDII DVVLVWDQFH
¢ SHTXLUHV GHGLFDWHG VSDFH FRROLQJ D
VHUYHUV
e SHTXLUHV FRQVWDQW PDQXDO GDWD EDFN
XSGDWHYV
/LPLWHG LQ VFDODELOLW\ DQG IOH[LELOLYV
OXOWLSOH VLWHY UHTXLUH PXOWLSOH VHL
ORUH VXVFHSWLEOH WR GDWD ORVV GXULC
8S IURQW RQ VLWH OLFHQVHYVY FDQ EH PXF
WKDQ FORXG OLFHQVHYV
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e /IRZHU XS IURQW FRVWV Z3/. 6HUYLFH SROLFLHV PD\ OLPLW ZKDW FXV
e 8QOLPLWHG VFDODELOLW\ FRPSRQHQWMMKQ KMHUGHIOR\PHQW YV

EH DGGHG RU UHYRNHG DW DQ\ WLPM OLJUDWLQJ VHUYLFHV IURP RQH YHQGRU
e« 8RQQHFW DQG FRQWURO IURP DQ\ZKHUPHDDBGHD@H KDVVOHYV

GHYLFH e« ORQWKO\ SD\ DV \RX JR VXEVFULSWLRQV
e« 'DWD VRIWZDUH DQG EDFNXSV XSG DWH DXWRPBMLWEDOQ\HQWHUSULVHV WR FK
e 8SJUDGHV YLUXV DQG PDOZDUH SURWDISSULRIMFKDWE& EXGIHWLQJ

RWKHU XSGDWHV RFFXUVDKRWR\P VW UKD DD\

GRZQWLPH
e (OLPLQDWHY ULVN RI ORVW RU VWROHQ NH\V NH\FDUGV
e /HYHUDJHV H[SHUWLVH RI YHQGRU V VHFXULW\ UHVRXUFHYV

$ ' T21%/ ) XVKUH SLRRI +RZ HDW LV MR DGG FDSDELDAHY Z IMRXWFRVAD LI LDVAXFXH
8216- (587216 FKDQUHVWDWILRZ Z W FKDQILQJ QHHGV'

7IP HWDYIQJ +RZ IDWFDQ\ RX GHS®\ DQG VDB WH VROMWRQ'

7RVDOFRWARI RZ QHUKILS %4\ RQG WH KDUG FRWV Rl GHS®\ P HOWZ KDWRQJIRIQJ
DQG WUADU FRWV Z L@EH LOPXUHG

a Pu®h:.a BRuq:: m 8o0:/

YXVOQHWHY KDYH VI R FKRIFHV Z KHQ FRQQHAWQ) DFFHW FRQWROBRANQJ KDUGZ DUIH 7WDGIMRQDE® VHRXUW

VL VMP V/ KDYH UHIHG RQ FDEGN VR GHYHUGDV DQG RUSRZ HUMR KDUGZ DUH "Q @UIH | DAY FDE®I Z LHG

VL VPV QHHG VSHADDAN R WUHDG FRQGXIMRYHUH SDQUYH DUHDV : LUKQJ P XVAMEH KIGGHQ | RUVHRXUW DQG
VDIHW LH SRVQJ DWISSIQI WUDWSQG WL FDQ JHWARP STFDWG ) RUH, DP S® IWFRX@ HOBIQIRIQ) WURXIK
Z D FHOIV RURWHUVSDRHY O\ Q) FDE®! DQG WHQ P DNQJ FRVP HWE LHSDILY

+ ILHBMY FRQQHPARQV VR DFFHW FRQWRAGHYEHV DUH WH DOMUCDAYH = KIBIWH KDYH D\VKRUMUUHDG WDQUH
WDQZ ILHG Vi MP V WH. GR QRWHTXILH H SHOWYH LQYDVYH FDE@R "Q JHQHDOP RGHUQ Z LLHBM/\A AP V DLH
RQ SDUZ IW WHUZ ILHG FRXQWLSDUW :  ILHBMW IQABEMWRQV DUH DZ D\ V TXIENHUDQG HMHU ;- KHQ FDE®! LV FRW
SWRKIEMYH RUP LIKWEDP DIH D KIMRUE VIWKPMUH Z LUHBM 1V D JUHDADGMULODAYH

© 5(" 3526 N B( _s216
e SHOLDEOH XQLQWHUUXSWHG | JHFWRRW RI UXQQLQJ FDEOHV DQG LQVWDOO
e 2IIHUV PRUH FRQWURO RYHU ZKrJ FRGQRBAWVQU SRZHU VXSSOLHV

GHYLFHV WR WKH QHWZRUN e 1RW IHDVLEOH IRU FHUWDLQ EXLOGLQJ P

e )DVWHU VLJQDO VSHHG DQG OHVV LQWHWIEHWHQERRUYV RU FLQGHU EORFN ZDOO"
e ORUH FRVW HIIHFWLYH RU ZRUNDEOM MURKNEH®RWKRRWLQJ SUREOHPV FDQ EH GL
DSSOLFDWLRQV WLPH FRQVXPLQJ
e 8SJUDGLQJ H[LVWLQJ VWUXFWXUHV FDQ E
EXUGHQVRPH DQG H[SHQVLYH

$ 7218/ / DERUVDYLQIV  KDUGZ LUQJ VBNHV RQIHUWDQ Z ILHBMW/ IHTXLLHV P RUH SOQQIQJ
&216- (5$7216 DQG VHYHWDOYMW \R [OWD@D

&RQOHAIYIW  Z LHBW WD | L LV VXVFHSME @1 VR LOWAU HLHOFH DQG SRZ HUI DIXUHV
VR HQVXUQJ EDAN XS DQG GRFDOAMRUDI H DLH DYDIME®! VR WIA  RSHUIDWRQDO




e mubS8o 2 pSeu2 22y S2H2 pSeu2 /

$FFHW FRQUROHDGHY DLH FRP P RQ VWKW DAGRRY \MUQVBN DQG JDWV / HIDR UHDGHLY DUH XVXDD®

SWR] [P IW EDVHG ®Z ILHTXHQR . += UHDGHWWDWARP P XQIEDW Z WY SK\ MEDCSUR] P IW VRNHQV VXK
DVDFDWGRUIRE 7KH IXUQMK RQH Z D\ FRP P XQEDWRQWR JDIQHW : KIBIGUDR UHDGHWY DUH UHDWHD
LOH SHOVYH WH SRVHVHRXUW FKDBIQUHY ) RUDVEBZ DV RQ$P D) RQ DQ RQHFDQEX\ DSWR[\ FDUG
UHDGHUDQG GXSTDWRUXVHG VR FUHDM | LDXGXBIQARHGHQUWD® DQG J DIQ DFFHW 7KHVH UHDGHLY GRQWIXSSRUV

HQRY SWG FUHGHQAD® RUP RELB! FUHGHWD® XMQJ WH OWMAZEXHRRM DQG 1 ) & WIFKQREBU\

6P DUALHDGHWY DUH P RUH VHEXUH YHWDWB! DQG VWHDP @QHG 7KH DFFRP P RGDW D WDQUIH R DFFHW P HKRGV
OH KWK IHTXHQR HORY SWG VP DUNFDUEV DQG | RE FLHGHQWDY DV'Z HODV EIRP HWIE DQG P RELGI FHGHOWDY
7KH DOR RIIHUGDW HQRY SWRQ DQG P XWDIDXWHQWFDARQ 6P DUAUHDGHLY FDQ FRP P XQEEDM RYHUWH

26' 3 SIRIRFARORUD P RUH VHRXUH FRQOHPWRQ R \WWH DFFHW FRQWROA VWP

/(*$&<5($' (56_3526 =) 1(*$8&<5($' (56_8&216

e $OUHDG\ EH LQ SODFH LQ VRPH\ ULOL&VRLPI-P\X(D)IQ?DW[B{QRYHU D OHVV VHFXUH SUR
ZRUN ZLWK DFFHVV FRQWURO V\VWHPVYRFXVHG RQ SUR[LPLW\ EDVHG ORZ IUHT X

e 0D\ FRVW OHVV WKDQ 6PDUW 5HDGHUVFUHGHQWLDOV ZKLFK DUH HDVLO\ GXSO|
e 1RW FRPSDWLEOH ZLWK QHZ PRELOH FUH

WHFKQRORJ\ VXFK DV %OXHWRRWK RU 1)

60 $57 5($' (56 _3526 60 $575($' (56_&216

e 6XSSRUWYV KLJKHU VHFEXULW\ OH/ ="\ R4 BRMGHQWLIDDOD\ FRVW PRUH WKDQ OHJDF
WHFKQRORJLHYV D

e (QFU\SWHG GDWD VWRUDJH DQG “~—W+~PXQLFDWLRQ PHHW

WKH KLIKHVW VHEXULW\ UHTXLUHPHQWYV

6FDODEOH IRU VPDOO RU ODUJH GHSOR\PHQWYV

6XSSRUWYV ORFNGRZQV

JOH[LEOH LQWHJUDWLRQ

$FWLYLW\ PRQLWRULQJ ZLWK UHD® WLPH XSGDWHV

) XVKLH SLRRI QHZ VP DUAUHDGHLY FRP SDME®! Z MK P RGHUQ FUHGHQADOMFKQRERJ\

$ ' 7218%/
&216- (537216

7RVDOFRWARI RZ QHUKLS ) RUDFFHW FRQARCP RGHUQ DARQ \RX P D\ Z MK \R
UHSXUBRWH H MAQJ LHDGHY HYHQ UL BZ HUTXDON DV VR QRWKDYH P DNRUXSI LRQUWFRW
<RX QHHG DQ $&6 WDWDQ Z RINZ W P XGAS®! LHDGHUWSHV YV SURSUHVL Z DOBIG
JDUWEHQ M WP V
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/HIDA SK\ MEDARHGHOWDY VMWOGRP 1[QDMW DRAHW FRQARO7KH P RWAFRP P RQDIHSWR] [P IW FOLGV IREV
DQGVRP HGUDR P DIQHWE VWMSH FDUGY 7KHUH DUH QXDORHY | RUHDRK WSH EXWQ JHOHDOXVHY P XMWV

VINH SK\ MEDADRWRQ VR JDIQ DFFHW 8 VHWVZ ISH WIS IQVHIWRUMEIQG Z IWKIQ D VSHALIHG SK\ MFEDAODQIH
Rl D UIHDGHUWR JDIQ DAFHW 7KHWH DUH JUHDWGELTHIHQAHV 1Q WH VHRXUW RI HDFK WSH RI RLHGHQWDO

0 RGHWQIRWP VRI RHGHOWIY DIH JURZ LQJ DAD | DAMUSDRH WDQ BUDR SK\ MEDCRUHGHWDY 7KHVH QHZ
FUHGHQWD® DIH P REIBIDQGEIRP HME &2 9~ DFFHBIDMG GHP DQG IRUP REL®I EDVHG DQG FRQEFW
IUHH EIRP HWIE DSSTFDMRQV 7KH DUH SRSXOUIRUNHUFRQYHQHQRH BIYHORI FROWRODQG DGYDQRHG
FDSDEIOAV -Q P RELBIV VWP V WP DWBKRQH DSSV DRWMH VDP H DV SK\ MEDONH FDUGV DQG IREV 7KH
DSS JHW \SHALE SHIP MRQV | RUWDWGHYEH DQG XVHU %ARP HWIFV XVH YDUHVE\ WIRKQR®J\ ) RU

H DP S®! | DADALHARIQMRQ LHTXILHV XVHY VR SRUMRQ WHUI DRHV IRUFDP HID FDSWWH : KHUHDV UHWODO
VFDQQIQ) XVXDE LHTXILHY BRNQI WURXJIK DQ H HSIHFH Z W BZ HQHU\ 1QIUDUHG KW

0 REL®I FUHGHQAD® DOR KDYH WH EHQHIMRI FRQQHAW) VR GHYIEH EIRP HWIEV VXFK DV) DRH: - RU7RXFK-
VR DXWHQWEDM WH XVHU 7KLY P HDQV WDWAKHUH LV BM/ RSSRUMQIW | RUDQ XQDXWRUL HG SHIRQ Z WK
VRP HRQH HOHV P REI®! SKRQH VR JDIQ DAFHW %4RP HWIE FUHGHQWD® LHD RQ [QIHLSUQW 1DRHV (LI
VFDQV HW IR DXWHQWFDW DQG YDIEDW WH XVHU 7KH. DUH IQQDM VR WH XVHUDQG VR P XK KDUGHUVR
VSRRI : W P RGHUQ FLHGHQWD®' R DQY} DARQV KDYH FKRIFH DQG FRQYHQIHQAH RSWRQV WDWKH. FDQ

VHRXUHO SURYIGH VR WHUXVHY/

3+<6-&$/ 3526 3+<6-&$/ _&216

e (QWHUSULVHV KDYH ZLGHO\ DGK|!4=| )6 WKHHGHQWLDOV DUH QRW LQKHUHQW WR
WHFKQRORJ\ IRU DXWKHQWLFDWLRQ

¢ 7KHUH LV DQ DPSOH VXSSO\ RI DIFRUSDED®™UEQUGKYRVLQJ VWHDOLQJ RU GXSOL
DQG IREV FUHGHQWLDO FRPSURPLVHYV VHFXULW\

e (DVLO\ SURYLVLRQHG IRU DFFHVV:SR+Q#E\GHG FRVW DQG PDQDJHULDO KDVVOH
UHJDUGOHVV Rl WKH QXPEHU QHHGHG FROOHFWLQJ DQG UHSODFLQJ SK\VLFDC
e &DQ FRQILJXUH DQG UHFRQILJXUH DFFHFWHGEGMR@I DOV
WKH VDPH FDUG

02%;7( _3526 . 02%4( _&216
e 3ULYDF\ LVVXHV PD\ DULVH ZLWK GHYL
e 6DYHV WLPH DQG PRQH\ QRWRKDY=JJ WRDUHSSBBMRQDO LQIRUPDWLRQ
FROOHFW FDUG RU IREV
e ORUH VDQLWDU\ GXH WR ODFN RI WRXFKLQJ SK\VLFDO
GHYLFHV
e &RQYHQLHQFH PRVW SHRSOH FDUU\ D PRELOH RU
VPDUWSKRQH
e ORUH VHFXUH XVHUV DUH OHVV OLNHO\ WR OHQG WKHLU SKRQH
DV DQ DFFHVV FUHGHQWLDO
e $GPLQLVWUDWRUV FDQ FUHDWH UHYRNH DQG FKDQJH
DFFHVV RQ D UHPRWH EDVLV
e 2IIHUV PXOWL IDFWRU DXWKHQWLFDWLRQ ORFDWLRQ
DZDUHQHVV DQG PDVV QRWLILFDWLRQ



%20 (75-&_3526 %20 (75-&_&216

e &UHGHQWLDO LV LQKHUHQW WR™wKHeXUHBUHEHBRYRW[SHQVLYH WKDQ SK\VLFDO
VKDUHDEOH FUHGHQWLDOV

e (DV\ WR XVH e 3ULYDF\ FRQFHUQV LQYROYLQJ WKH VWF

e 3ULFHV KDYH EHFRPH DIIRUGDEOH HV SHRMRIDO GDWD

ILQIHUSULQW DQG IDFH UHFRJQLWLRQS$FFXUDF\ LVVXHV IDOVH SRVLWLYHV DQ

'"LIILFXOW WR VSRRI e 6RPH WHFKQRORJLHV PD\ VHHP LQYDVLY

UHWLQDO VFDQV

$ 7219/ ) UPIRQBWW  HIP LQDWAV XQQHRHWOU KLIK VRXFK VXU DFHV FUHDWAV D | UPARQBWY
8&216- (5$7216 XVHUH SHUHORH

7KXW FLHGHQWDY FDQ EH VKDUHG FRQIGHQWD DQG DUH QRWHDM® GIVFRYHWDE®!
3UYDR P DWKHVZ IW RU DQL DARQDCFXOXUH VRZ DUG ELIRP HWIF GDVD

6HFXUW  VHRXUW GIYHY VR SLIRWPARLHGHOMWDY | LIRP - EHIQJ VKDUHG WRGKQ RU
KDANHG




2 S ® 6 UR®U  2X HIPSHI® R®u 2 Phpls §p/

WY VXLBUMQI WDAP DQ HOMUSUVH RUI DQL) DAWRQV DUH VMDY, IMRXVWDGHT XDW YIGHR VXUHEIQAH DV SDUAR)
WHUI DAV P DQDIHP HWDQG VHRXUW SLRIUDP

+RZ GRHV DQ DAFHW FRQARCEMARLP Z W YIGHR VXUHMQRH\ IHT P RUH HILFHQWHRXUW! ) LAMMH
DGGMRQR! YIGHR VXUHMQRH HQDEGN EXVIQHWHY VR WDRN FUMFDAQIRUP DARQ 6HARQG YIGHR WD

LW UDMG Z W DFFHW FRQARTADQ SLRYIGH D YIVXDOHARUG RI HYHY DAFHW HYHQW7KILG WIHVH VL WP
GHIHUMDQUSDUHQR DQG DAFXUDR 1Q P RQMRUQJ IQGYIGXDE DVWH. P RYH WIURXIKRXWD | DAMN DARZ 1QJ
VHRXUW WEP VR P RQUMRUDQG DRAQ WH HYHQAR! IQDSSURSUDW DFFHW RUEHKDYRU : KDWP RWH

LOWI UDMG YIGHR VXUHEBQRH DARZ V| DAMV DQG VHRXUW P DQDIHP HQAMEA T VR Z RUNZ IWKLQ D QI B QMU DFH
Z WRXVKDYIQJ VR QDYLIDM EHVE HHQ GLLIHIHQAA VWP V/

1 RWDOYGHR VXUHMOQAH i MMP \/ DUH FUHDWMG HTXD® ) RURLIDQ] DARQV BRNQJ VR P RGHUQ] H FBXG
EDVHG YIGHR VXUH@QRH SURYIGHV DQ LQI QWO VFDDE®! VROMRQ | RUYIHZ 1QJ @H DQG UHARUGHG YIGHR DQG D
YDUHW Rl WRUDJH RSWRQV\R P HHWFRP STDQRH LHTXILHP HQW $GGIMRQD® \WH DGYDQFHG FDSDEIMMAV 1O
YIG-R IURP $—EDVHG VHDURK. 1 DFH RUREMPAWHARI QMRQ DQG P RUH FDQ HQKDQRH WH RYHUD@VHRXUW SRAMUH
Z KI®I DOR VP S@\ 1QJ VHRXUW DQG | DAON P DQDIHP HQW

4 7(*5$7(" 92 (2 6859(+/$1&( _3526 4 7(*5$7(" 9= (2 6859(+4/$1&( _&216

e 6WUHQJIJWKHQV VHFXULW\ SODWIV\RYP ¥DOXHEH OLPLWHG E\ ZKLFK YLGHR PDQDJ
e 6LPSOLILHV IDFLOLW\ DQG VHFXULW\ PDYODVIUWRPQWUH LQWHJUDWHG ZLWK WKH I
e (DDEOHVY DGYDQFHG YLGHR IHDWXUHV VXRRXWLRFLDO RU

OLFHQVH SODWH UHFRJQLWLRQ
e &RQQHFWV D YLVXDO WR HYHU\ DEFHVV HYHQW IRU UHDO

WLPH YDOLGDWLRQ
e 6XSSRUWV TXLFNHU LQYHVWLIJDWLRQV

$' ' T219%/ (IFIHOR  5HGXFHWP HDQG HIRUWAR P DQDIH IDAMAHV E\ YIHZ 1QJ 1O DMQI®I i WP
2AES (BT 210 6DIHW  5HVSRQG W LOAGHQW DQG UM\V 1O LHDOWP H

$FRXWDR 3K\ FDCDRFHW FRQWRCDECQH FDQORWSLRYIGH DFFRXQURELDN WDWYIGHR GRHV
&HOWD@ DMRQ  6WHDP @HG GOV FRGIFMRQ VR VHH HYHU WIQJ DARQRH
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© KHQ GAMIQQI HOMSUMVH VHRXUW KRZ VR FUHGHQWDOXVHLY IV D Z HIKW FKRIEH ( QMUSUVH RUIDQL) DWRQY

P XVAHQUXUH WDWHP SE\ HHYV FRQADARYY DQG FXWRP HY KDYH WH FRUHPWDFRHW R GLIMIOLHVRXUPHV DQG
GD®\R P DQDIH DQG JURZ WHUEXMOQHWHY 7KLY IV SDIRD VR HOVXUH WH EXVIGHW FDQ RSHIDWM VP RRIK® EXW
DOR VR SIRWPAMH GLIMICDWHW ILRP WH OLIHWQI G A EHUDMIAN YHARU  \WRGIQ RUFRP SLRP MHG

FUHGHOWDY

+RZ HYHU P RAMHQMUSUVHY AP DQDIH WH LGHOWAAV | RUSK\ MEDCDFFRHW VR | DROAHY DQG VSDRHV IQ D BHG
P DQQHUQRWARQOHPAMG VR WH GLI MEAGHQW DQG DFFHW P DQDIHP HQUWRGMRQY

7KHVH IGHQM DQG DAFHW P DQDIHP HQAL$0 i MP \V FDQ EH SDILHG Z IW \WWH SK\ MEDOHRXUW SOMRUP

' RIQJ VR EDDQRHV DFRHWELDV DQG VHRXUW 1Q D SRZ HUXCZ D,

) WWAWVVWHQUXURY WDWKVHUDARHW WKW DUH XS VR GDM $V VRRQ DV DQHP S®\ HH IV RQERDUGHG WH. UHHYH
WH DSSURSUDM SK\ IFDCDRRHW FUHGHOWD® DQG HQW®BP HQW : KHQ DQHP S@& HH ®DYHVDFRP SDQ. WH
VIVMP  DXVRP DAWFD@ UHYRNHV WRVH HOW®P HQA DQG GIVDEBN FUHGHQWD® SUHYHQWD) XQDXWRU] HG DFFHW
R SK\ IFDO/SDFHV

6HARQG LOWIUDAQI SK\ MEDDFFHW Z IW GLUIMIOS0  VROMRQY i QRKURQL] HY DFFHW SUMBI HV VR IQGIMGXDY
DQG GHYIEHV VR WDWHUH 1V DA D\ V DQ DXGWIE®! YIHZ. RI DADFRHW WURXI KRXVWIKH RU DQLJ DARQ IRU

FRP S@COAH WHSRUAYJ DQG UHDOWP H IOYHMAI DWRQV

7KILG LW DY GLIMICDQG SK\ MEDAGHQMAY DARZ V VHRXUW SHIRQQHOR |RFXV RQ HWHQUWDO
UHVSRQUELMMAV DQG QRWSHQG WP H GRIQI GRXEGI HQWM IRURQERDUGIQU DQG RIIERDUGIQI XVHY/
“OMILDW SK\ MFDOHRXUW DQG LGHOWA P DQDIHP HQAP SURYHY RYHUID@R EHUDQG SK\ EDOHRXUW

67$1" $/21( &5(' (17-$/6_3526 67$1' $/21( &5(' (17-$/6_&216

e /RZHU SODWIRUP H[SHQVH e /HVV FXUUHQW WKDQ LQWHJUDWHG FUH
WKHUHIRUH OHVV VHEXUH

e ORUH WLPH FRQVXPLQJ IRU VHEXULW\ S|

YDOLGDWH FUHGHQWKLBORWW DWINFWLRQTL

Be

WHDPV
47(*5$7(" &(' (17-$/6_3526 o\ 17(*5%$7(" &(' (17-$/6_&216
e +LJKO\ DFFXUDWH FUHGHQWLDO\ e +LJKHU H[SHQVH
e $XWRPDWHG SURFHVVHV e 8SIURQW FRQILJXUDWLRQ
e 1R PDQXDO LQWHUYHQWLRQ e 7UDLQLQJ DQG FKDQJH PDQDJHPHQW UH

$ 7218/ * UHDVWWUFRQWRO 0 M DM LOMUQDOH] WILDDOGDVE UMNY Z IV XVHURYHUAJ KWDQG YIMELOV
LGS (T2 LE 3LRIIFIHOR  5HGXPH WH H I RUAMHT XILHG VR P DQXD@ P DQDJH DFFHW FRQARO

6HFXUW  ( DVHRI HQRUAQJ SRIAHV | RUXVHUDXWHQAWFDMRQ YDIGDMRQ DQG SUYIGBU HY
&RP SADQFH ' HP ROWADW RQ GHP DQG DXGIMQJ |RULHIX@WRU FRP STDORH
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IMRY FROADRRLY VXSSTHY DQG EXVIQHW DWRADMY QHHG DFRHW VR HOMUSUMH | DAOAHY $VIMH VOP HWP H
WH VDI HW DQG VHEXUW Rl HP S@\ HHV IV SDUDP RXQWH RZ HYHU P DQ HOMUSUVHY DUH VWOXMQUI BUDR HYHQ
SDSHUEDHG  YMVRUMIQ LQ SURFHWHY Z KIFK GRQWSURYIGH DQ DXGIVWADICR! YIMVRWY 1Q WWH IDAOW 7KHVH RG
VAKRRCZ D\ VRI P DQDIIQ) YMVRWY FDQ FUHDM J DSV 1Q VHRXUW SLRRFRY HVSHAD® GXUQJ DQ HP HUHQR

© KHQ DQ HOMSUVH GHS® VD P RGHUD YIMVRUP DQDIHP HQMA VWP FRQQHPMG Z W IW VHEXUW SOWRLP
IXHWV DQG VHEXUW V| ERW JDIQ D EMWHUH SHUHQFH $ P RGHUQ YIMVRUP DQDIHP HQWA VMP P DNHV YIMW
FROYHQHQWH I LEHQADQG SLRGXPAYH “ADOR @ W DFFHW VR VSHALLE VSDRHV DQG FROAR® YIMVRULRX\MV
DX\VRP DWED®

9IMRLY FDQ SUH UHIIMMUE) VKDUQJ QHHGHG GRFXP HQW1Q DGYDQFH 2 QFHWH DULYH RQ VWM WH FDQ®J 1Q
WHP VHOHV DQG UHRHYH D FUHGHQWDO 7KH HQMUSUVH FDQ P DIQWIQ VHRXUW | RUWH GXUDARQ Rl WHUYIMW
EHFDXVH YIMVRUURXWV DQG VSDRH DFFHW DUH IQMQWRQDO&UHGHQWDY FDQ H, SILH DAD VHIP H 1Q DQ DXVRP DIMG
ZD\ 7KLV IXDIDQMHY WDWZ KHQ YIMVRLY BDYH WH SURSHIV WH GVH IXVMUH DFFHW

/(*$&<9-6-7250 $1$* (0 (17_3526 o) /(*$8&<9-672508$18$*(0(17_8216

e *HQHUDWHY D ORJ RI YLVLWRUV__ HYHQIRWDX@LWDEEHDGSHHRYHU ORQJ WHUP
EDVHG V\VWHP e 7LPH FRQVXPLQJ DQG PDQXDO

e (DV\ WR GHSOR\ e 1RW FRQQHFWHG WR DFFHVV FRQWURO

e /DERU UHVRXUFHV DUH WKH RQO\ GLUHRWVERWWVUDFN PRYHPHQW LQ FDVH RI |
e /LNHO\ UHTXLUHY DQ HVFRUW
e SHTXLUHV D KXPDQ WR PDQDJH IURQW G
YLVLWRU HQWU\ SRLQWYV

02' (51 9-67250$1%$*(0(17_3526 02' (51 967250%$1%$*(0(17_8&216

|
e &UHDWHYV D ZHOFRPLQJ SURIH {QDOHTLMIWMWMARUDGGLWLRQDO H[SHQVH

H[SHULHQFH e GHTXLUHVY DGGLWLRQDO WUDLQLQJ
e 6DYHV YDOXDEOH VWDII WLPH VLJQL&QJ DX HMWX LLUHDFP® RXBW RU RWKHU GHYLF
RI EXLOGLQJV IXOO\ DXWRPDWH

e (QVXUHV WKDW YLVLWRU ORJV DUH DYDLODEOH WR VHFXULW\
SHUVRQQHO

e &RQQHFWV ZLWK DFFHVV FRQWURO IRU DXWRPDWHG
FUHGHQWLDO SURYLVLRQLQJ

e 8WLOL]HG PRGHUQ FUHGHQWLDO:WHFKQRORJLHV VXFK DV
PRELOH SDVVHV RU 45 EDVHG FUHGHQWLDOV

e« $XWRPDWHG IRU DQ HQWU\ SRLQW ZLWKRXW VWDII

e &RQQHFWV ZLWK LQWHJUDWHG ZRUNSODFH PDQDJHPHQW
DQG VSDFH ERRNLQJ DSSOLFDWLRQV

$' ' T21%/ ) WMIP SLHWMRQ FRP SDQIHV QHYHUJ HD VHFRQG FKDQFH VR P DNH D [ LDAIP SUHWRQ
&2 16— (5$7216

6DIHW FHOWALHG 1O WH HYHQWRI D RUP H RUIQOAGHQW YIMMRU®RJV DLH P RUH GHSHQGDE®!
DQG DFFHWE®!

" HVHULHQW  YIMVRUP DQDIHP HOWEROMALHG E\ YIGHR VXWYH@ORH LV D SRZ HUXOWI QDOR
SRWIQUWDOARXE®P DNHW/

([ SHUHQFHP DWHW/ P RGHUQ YIMVRUP DQDIHP HOWY FRQOHAMG VR LOWAT LDWG
Z RINSOFH DSSTFDARQV VXFK DV VSDFH ERRNIQU DFFHW FLHGHOADY RRP LHVHUYDMRQV HW




e mubS8o 2w ®u2 88u::! K2 &2o Hiy :/

" XUQI VHRXUW SOQQIQI EXVIQHWHY P XVWGHAGH Z KHWHUVR P DIQEIQ BUDR A VIMP VRUVR XSJUDGH WHP
VR P RGHQRQHV / HIDR A MMP V HQGXUH EHFDXVH WH. FRQWOXH VR I XQPARQ DADQ DFFHSWE®! BIYHO

$GP LOMADRLY/ DQG XVHY DUH FRP |RUEE®I XMQI WHP  7KH HOWMUSUVH XQGHUAMIQGY WHUFRVW DQG
EHQHIW . HHSIQ) BUDR Vi VIMP VV DOR SRWBRQHVWH H SHOHRI P LIUMRQ UHSOAHP HOWRUIQMI LDARQ

$VWP HIRHVE\ ERW KDUGZ DUH DQG VRIVE DIH JURZ. KDUGHUVR P DIQEIQ XSJWDGH DQG WHS@FH ) RUH DP S®
WH P D\ GHSHQG RQ SURSUHMI RUREVRBM RSHIDW) i VWP VRUKDUEZ DLIH 6RP H RUIDQ] DARQVZ RINWR
UHSOFH HBP HOW R GUDR 1QI IDVAXPMUH RYHUWP H 6RP HWP HV WIYVDYHVP RQH -Q RWHUFDVHY WLV
DSSURDFK VDODIHY DQ RGG DUD. Rl KDUG R P DQDIH KDUEZ DUH DQG VRIVE DUH

0 RGHUD DSSTOWRQY DQG Vi WP V SURVIGH |G LELOV 7KH FDQ P HIH VIGHG Vi VWP VR FUHDWA DQ [QMI LDMG
VRIVEDIH SOMRWP 7K1 1V RXADCEHFDXVH MHP RYHV WH MJJ @ R GVSDUDM GDWEDVHY DQG SRUBY 7KHH
DUH P DRUEHQH IW Z KHQ QHVE RINHBP HQW Z RINVRIHWHU 7KLY HIP LQDMV WH QHHG VR US DQG LHSOFH
: W P RGHQ WP V EXVIQHWHY FDQ P DK VHYMEH GHIYHY ZIW GHP DQG - \R P HHVEXVIQHW QHHGV

/(*$&< 3526 - /(*$8< 8216

« 0D\ EH QHFHVVDU\ IRU PLVVLRQ\FUR Wb FDIOVMQ/ WEPRORMWH DQG RXWGDWHG LQ F
WR IXOILOO VSHFLILF EXVLQHVV RSHUDWWRP@GDUG YV
e &RQWDLQ YDOXDEOH KLVWRULFDO: GDW R DQ & HLO[KS WOIWXYSHNWR PDLQWDLQ
e 6WDII DQG DGPLQLVWUDWRUYV DUH FRPIRDFADEDHWXSSRKWW SDWFKHV RU XSGDWH
WKHLU XVH YXOQHUDELOLWLHYV
e 6FDUFLW\ Rl GHYHORSHUV IDPLOLDU ZL)\
DQG SURJUDPPLQJ
e /LNHOLKRRG RI LQFRPSDWLELOLW\ ZLWk
DQG FRPSRQHQWYV
e OD\ EH H[FOXVLYH WR D YHQGRU DQG LV
e &XVWRPL]DWLRQ FDQ EH FRPSOH[ H[SH
OLPLWHG

02' (51 3526 775\ 02 (51_&216

« (DV\ WR LPSOHPHQW ZLWK FRQVLVWH®W EXVA GHRYLGHU PD\ QRW RIIHU DOO WK
SURFHVVHV DQG ORZHU WHFKQLFDO EDUMDWXWHY RU FXVWRPL]DWLRQV
e (QVXUHV GDWD LV DOZD\V DYDLODEOH LWSWHRTIQUHYV UHOLDEOH FRQQHFWLYLW

SURGXFWLYLW\ DQG HIILFLHQF\ FRQQHFWLRQ
e 3URYLGHYVY VFDODELOLW\ VR \RX FDQ DGG&XRW YXEWDDRFGLVUXSW DFFHVVLELOLW\
UHVRXUFHV e 3URSULHWDU\ VIVWHPV RU YHQGRU QHW

e (DV\ DFFHVV DQG UHVWRUH IURP EDFN X®LPLW \RXU RSWLRQV
e 3URYLGH EXVLQHVY YDOXH LQ WKH IRUP RI XVHIXO
GDWD

$' ' T219%/ 6FDMELOW DSSTMRQV QHHG VR VFDB! VR XVHUGHP DQG DRIRW P XGAS® BRFDWRQV
LS (SPr2 16 ) G LELOW DSSTFDWRQV QHHG WR I XQPMRQ DRIRW P XGAS®! HQYLLRQP HOW

5 HVOHQFH  HQVXUH GDVD DQG XVHUH, SHUHQRH DUH SLRWIPMG LQ WH HYHQWRI GIMKSWRQV
$ YDLDELOW HQUXWHP D[ [P XP XSWP HZ I VHYHIDCBRIQW RI | DIOXUH
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$ P RGHUQ DFFHW FROWRCS@MWRLP LV D VXSHURUFKRIEH | RU
\ RXUHQWALBUMH LI \ RX QHHG

o  GROUWMMQADFFHW FRQWRCRYHUP XGAS®! | DAMAHY RU
JHRIWDSKIHV
e 5HP RW DGP IQMADWYH DFFHWILRP DQ\ Z KHIH DWDQ WP H
o $XVRP DMGVI\WP P DIQMQDQPH XSGDMV DQG XSJIWDGHV
e 0 RGHUD DQG P RUH VHRXUH FUHGHQWDE DQG IGHOWY
P DQDUHP HQW
e ) ®[ ELON R UAWVWMPARUDGMVKVHUDFRHW [ RUH | LELHQR
DG HP HIHQA P DQDIHP HQW
o -QMIUDWRQ IQR DABFHMNA MP VVXFK DV YMWRU
P DQDIHP HQWZ RUINS@FH DSSV @\H GHWN ERRNQI DQG
UHVRXUPAH VAKHGX@Y $0 DQGP RWH

6HH+ RZ %1YR &DQ + HS
-1 DQ DFFHVV FRQWURO PRGHUGMIQWWURB Q LMMH UEZ HKXW IRHU\RXKXWR HYDOXD

EHHQ WKH OHDGHU LQ FORXG EDVHG DFFHVV FRQWURO IRU WKH SDVW
FRPPLWWHG WR VHUYLFH H[FHOOHQFH
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%R -OF IVWH JEEDIBDGHUIQP REI®! FBXG EDVHG DFFHW P DQDIHP HQADQG
W DUASDAHY SOARWP VVHMQ FRP P HRHDOHDOHWEMM P XGNDP 1© UIHMGHWDO 5 HT XHW\D
DQG OUIH GMMEXWG HOMSUMAY %4IYRY EXICIQ) DAFHW SOMRP IV \WH GUIMIO &RQUXODVRQ

IRXQGDAWRQ | RUWH OLI HWIFRPARQ RI FXWRP HUI DAV IQ WH Z RUG RAFXS) IQJ
RYHU P IGRQVIXDHIHHMDRRW — FRXQWIHY / HDUWQP RIHDWZ ZZ 941YR FRP VFKHGX®1 LW

GRS\WKW  94IYR 6\ \WP V/ / & RUIW DLWV $@LIKW UHVHIHG %4IYR DQG
WH %4IYR IRV DUH UHI MMUHG WDGHP DUNV RUMDGHP DUNVR! 941YR 6\ \WWP V// / & RU
W DI LIDWMV 1Q WH 8 QMG 6VEAMY DQG RWHUFRXQALHY $QRWHUWDGHP DNV DUH
WH SURSHUV Rl WHUUHVSHARYH RZ QHY/

YIMWEUYR FRP

FRQWDFW XV WR JHW V
VDOHV#EULYR FR

&RS\ULJKW %ULYR 6\VWHPV //& RU LWV DIILOLDWHYV $00 ULJKWV UHVHUYHG %ULYR DQG WKH %ULYR ORJRV DUH UHJLVWHUHG WUDGHPDUNV RU W
DIILOLDWHV LQ WKH 8QLWHG 6WDWHV DQG RWKHU FRXQWULHYV $00 RWKHU WUDGHPDUNV DUH WKH SURSHUW\ RI WKHLU UHVSHFWLYH RZQHUV 7KLV L
SXUSRVHV RQO\ DQG LV QRW ZDUUDQWHG WR EH HUURU IUHH QRU LV LW VXEMHFW WR DQ\ RWKHU ZDUUDQWLHV 7KLV LQIRUPDWLRQ LV VXEMHFW WR




