Satellite-based Services for Disaster Risk Management

25 May 2022
10:00 - 15:00 EEST
Ministry for Climate Crisis and Civil Protection
Athens
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0 DQ\ HIIRUVKDYH DQHDG\ EHHQ P DGHVR P DNH

\RFIHW P RIH UIHMAHQW DQG VR GHFUHDWH W

H SRVXUH VR VIKH FRQVHT XHQFHV RI ERVK QDVXUDO
DQG P DQ P DGH GIVDWIAWY 7KLY BIG QRWRQO VR

DQ LQFUHDVHG XQGHUABQGLQI RI GIVMDWIHLY EXW
DOR VR EHWHUSUHS DUIHGQHW DQG SRWVGLVDWHAU
UHVSRQWH DQG LHFRYHU

7KH QXP EHU Rl Z HDVKHUUHODWAG GVDWIALY LV
SRMHG VR LOFUHDVH 1Q ViKH IXWXWH GUYHQ E\
FQP DWW FKDQIH DQG RWHU IDFVRWY/ QNH
LQGXWMDOVOMRQ DQG LQFIHDVHG XUEDQIVDVRQ
$FFRWGIQJ VR VKH : RUB 0 HVARURGRILFDO
2UDQYDMRQ : 02 $V@V Rl 0 RUDAW DQG
( FRQRP IF/ RWHVILRP : HDVWKHU &@QP DWW DQG
DVIAU ( [ WHP HV ? P RWH VIKDQ
GLVDWIHWY Z HUH LHSRUMG EHVE HHQ
DQG DWUEXVIG VR Z HDVKHU FOP DVI DQG
Z DVUUHDVAG KD] DUWGV Z WK RYHU P LARQ
GHDVKV DQG P RIH VKDQ  WIGIRQ DXWR LQ
HFRQRP LF GRWHV 7KH QXP EHU Rl GLVDWILY
KDV LQFUHDVHG E\ D IDFVRURI  RYHU VKLV
\ HDU SHURG $ WHFHQWWXG\ SHURWP HG E\
&KUWIDQ $ G VKRZ HG VKDWLQ DARQH
HWHP H HYHQW IQIXHQFHG E\ FQP DW
FKDQJH FDXVHG HDFK  ELGIRQ ( XLR GDP DJH
RUP RWH

(XWRSH IV QRW H HP SW $FFRWGIQJ VR VKH
( XURSHDQ &LYLO3 LRVHFVIRQ DQG + XP DQLIDUDQ
$1G 2 SHIDWRQV (&+2 LQVKH (8 IWRP

VR QDVXDOKD] DUGV DI I HFVIHG QHDLD

P LGRQ SHRS® DQG FRWVO HP EHU 6 VIMAV DQ
DYHDIHRI  ELARQ HXWRV SHU\ HDU

7KH WDSIG JWIRZW 1Q VIKH XVH Rl \VDWAGM
DSSQEDAWRQV RYHU UHFHQW GHFDGHV KDV \KH
SRWMIQUDO VR KHS P IMODW VKH LP SDFW RI
FQP D FKDQJH DQG WHDWMG KD| DGV ( DUK
REVHUDVMRQV * GREDO 1 DYLJDMRQ 6 DVICDM
6\\WP V DQG \DW@M FRP P XQIFDURQV D®
VXSSRUV FIXFIDO SKDVHV Rl ' DMDWWU 50N

0 DODUHP HOW  IWRP SIHYHOMRQ  DQG
SUHSDUDMRQ VR LHVSRQVH DQG UHFRYHU

Northern Evia
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https://www.christianaid.org.uk/sites/default/files/2021-12/Counting%20the%20cost%202021%20-%20A%20year%20of%20climate%20breakdown.pdf
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7KH Z RINKRS 6 DVWW@MA EDVHG 6 HUYLFHV IRU' LVDWIAU 5 VN 0 DQDIJHP HQW KH@® RQ 0 D\ WK 1O
$VKHQV DIP HG DWFUHDVQJ DFRP P RQ XQGHUAMDQGLQI DP RQJ * UHHN DQG ( XURSHDQ WINHKRGHW/RI
Z KDIMWDW@WM EDVHG VHYIFHV FDQ EUQJ GXUQJ VIKH GIVMDWMU P DQDJ HP HOQWR\ F® DQG Rl KRZ R
| DFLAVIVIA VKH DFFHW DQG XVH RI VXFK VROAWIRQV DAWQDVMRQDCDQG UHJ LIRQDOBIYHY

7KHZ RUNWKRS Z DVRUW DQIVHG E\ WH (8 $JHQF\ IRUMKH6SDFH3WRIWDP P H (863$ DQG ( XUM 1O
FRRSHUDVRQ Z WK VIKH * UHHN 0 LODM 1RU&QP DVIA &UMY DQG &LYLO3 LRVAFVIRQ DQG VIKH 0 LOMM Rl

' LJIVDO * RYHWQDQFH 7KH Z RINKRS JDWHWHG QDVIRQDO WINHKRGHY VR SUHVHOW QDVIRQDO
FDSDELOMHV \KDWH H SHUHQFHV H FKDQJH EHVWSWDFFHY DQG GMVFXW WKH EHQHIIW Rl VDVIACIMA
EDVHG VHUYLFHV | RUGVDWAUP DQDJ HP HQWDQG VKH FKDABIQJ HV IHDWHAG VR VIKHLURS HUDURQDOX\H

7KH Z RIKRS Z DV KRWIHG DWVKH SUHP MHV Rl WKH * UHHN 0 QMM 1RU &QP DWW &UMY DQG &LYIO
3 IRWIPIRQ
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7TKH * UHHN VXP P HU KDV EHHQ FKDWFWUVHG E\ LQWQVH GUWRXJIKW DQG

Z L@ LWHY Z IWK VHYHWUH FRQVHT XHQFHV RQ VKH MQG DQG QIH RI FLW] HQV ,Q VWKHVH
FRQGIWRQV D/DVWHGMWH VHFKQRORJ LHV KDYH SURYHQ WR EH LQYDXDEMH LQ DGGUHVWVLQJ

HP HW HQFLHV Z IVK DQ HQRUWP RXV SRWHOWDO WR | XWKHU FROWLEXWA WR HI I HFW.YH
UHVSRQVH DQG DGHT XDWH UHFRYHW DV WDWAG E\ &KUWRV 6 WQADQLGHV 0 LQLVWAU
IRU&Q@P DWH &UVLV DQG &LYLO3 IRWHFWRQ ,QIRWP DWRQ WHWIHYHG [URP VDWWV DWH

SRLVHG WR EHFRP H DQ LQWAJ UDWVHG H@HP HQWRI VWKH P RGHUQ GLVDWWU P DQDJ HP HQW
F\ FOH HVSHFLD@ Z KHQ LWFRP HV W FQP DWH FKDQJH WH®WAG HYHQW

&RQVIGHUQJ FQP DW FKDQJH DV D
QDWKWDO GLVWDWHU LV DQ DSSWRDFK

P HDQW WR SWRYLGH D KRQVWF

|UDP HZ RWN P HWKRGR@RJ\

LQFRUS RUDWQJ FXWNQJ HGJH

LQQRYDWRQ DQG WHFKQR@RJ\ WR EHWWU

DQRQG P RW HIITHFWYHQ  VDFNOGH LW

KD] DUGRXV HIITHFW 5HP RWH VHQVLQJ

P DJHU KDV EHHQ VXFFHWIX@ XVHG | VE@I @ NiR 2° @ VEED @ NiE 3° @I Pox 4@N808! @ N | GO °
lQ ERVWK GLVDWWWB/ SWHYHQWRQ DQG e
SWHSDWHGQHW SKDVHV 6 DWH@VWH GDVWD

KDV EHHQ H[ SRMWHG WR JHQHWDWA

W WHP DWF LQIRWP DWRQ WR VXSSRUWV

RQJ WHWP WHP SRUWDOVHUHV RI FQP DWH

SKHQRP HQD Z KLOMW LP SWRYLQJ HDWQ

Z DWLQJ RI H[ WHP H HYHQW DQG VKH

DFFXWDF\ Rl GL/DWHWB/ FRQVHT XHQFHV

| RUHFDVWWY/

KHQ LW FRP HV WR * WHHFH \KH
FRXQW) B/ QHHG WR EUGJI H WKH H[ LVWQJ
WHFKQRQRJ\  JDS  EHW HHQ  VKH i R

Ond o @t @ &8 J®°-°K VOVA@IONY Bl BIPAY® & «O° Ye @°° «-7V&3 «u
WDGLWRQDO HP HW HQF\ P DQDJHP HQW | 5°8 AV@° NCUDEN N @
DSSWRDFK DQG Z KDWVWFKQRQRJI\ FDQ
RITHUVWR SXEQF DXWKRUWHV VR SURWFW
VK HLU FLW] HQV
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(QWW WIH FRP P XQIFDMRQ VR VKH
HP HW HQF\ VHWLFH HVSHFLDAD Z KL® RUDIVIAU
D GLVDWHU RFFXUHG LV FUMFDOVR VXSSRUNV
HP HW HQF\ RSHWDVRQV

* LHHFH LV QRZ RQH RI VKH V] FRXQWIHV
LQ ( XWRSH Z VK D QDVIRQDORS HLIDVIRQDO
VHFXWH FRP P XQIFDURQ VI WP $ OR
VDVGIMA FRP P XQLFDVIRQ S@\ V1Q FDVH D
GLVDWHURFFX W/
$ VKDQDVIRV 6 VDYHUYV 3 RO ND@DV
6 HFUHVDU. * HQHLDORI
7H®IFRP P XQLFDVRQV DQG 3RWZ LVKLQ
VKHO LQIWW RI ' LJ IMDO* RYHUQDQFH

,6%67(5 5,6.

0$1$*(0(17 , 0$,1 0(66%*(6

7KH GUWMDA DWRQ R VKH HP HU HOQR\
UHVSRQWH VR JXDWDQWAH VKH VDIHW RI VKH
*HHN FMJHQV LV D SURUW Rl \KH
JRYHWP HQVB/DFVIRQ * WHHFH LV FXUHQV® RQ
VKH  IRIHILRQW Rl VKH  VDVWHEWWA
FRP P XQLFDRQ LQQRYDVRQ HVSHFLD@® LQ
VKH [IH@ RI  VHFXWHG JRYHWP HQWDO
FRP P XQLFDMRQ 7KH @XQFK RI + HADV 6 DW
DQG 1Q DARZ HG * WLHHFH VR
P SGP HOW LW QDWRQDO *296$7&20
W\ WHP  FRQQHFVIQJ SDULDP HQW P LQLULHY
DQG FLYLO SIRWHFVIRQ DXVKRUWHV HQDEQQJ
VHFXUHG FRP P XQLFDURQ HVSHFID@®  LQ
FUVFDOFRQGLMRQV

RO @ +NNe 3 OF @2 ANQAY-0 @ & & 35+-°

+HADV6DW DQG  KDYH EHHQ
VSHFLLFD@® GHW QHG LQ FRRSHDWRQ
Z VKK VIKH * UHHN * RYHUQP HQWEDFN LQ

VR | DFLOVDVIA VKLRXJ K * UHHFRP

LOWALQDOVHFXH FRP P XQLEDVIRQV

EHVZ HHQ QDVIRQDODX VK RUVIHV DQG

HP EDWIHV HVSHFLD@® GXUQJ
HP HW HQFLHV
7KRP DV. D@P DUV 7HFKQLFDO
' LLHFVRURI + H@DV 6 DW

GLVDWHUY DUH QRWDI | HFVIHG E\ ERUSHW/ P XQU
WIDNHK RGEHU FRRSHLDVIRQ DWDQ\  BiYHO | LRP
LOVALQDVIRQDOVR GRFDO LV FUXFLDOVR HQVXUH
VIKH UHMOHQFH RI DQ\ FRXQWI  $ WD QDVIRQDO
GIYHO WKH *WHHN 0 QIWW Rl ' LJLWVDO
7WDQVIRLP DIRQ DQG VKH 1 DVRQDO &LYLO
3 LIRVHFVIRQ DUH NRLOV® GHYHARSLQJ DQ HDUD
ZDWIQJ VWHP  SLWRYIGIQJ Q@H VDYLQJ
IQIRLP DIRQ VR VKH SXEQ@F VKWRXJIK
P XQUS®I FRP P XQLFDVIRQ SDVKZ D\ V LHQO LQJ
RQ VHYHWDO LOWAJIDWAG VHFKQRAQRILHV DV

GHWUEHG E\ *HRUH 0 . DWJLDQQL
" HSXW  6HFWHWDWU  * HOHWDO IRU  &LYLO
3 IRWHFVIRQ
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$ WKH ( XUIRSHDQ BIYHOVIKH
LOVHLRS HLDELOW RI VKH VDVIAGIMA
QDYLI DVIRQ i\ WHP * DAXMR DQG VKH
( DUK 2 EVHUYDVRQ SWRIWDP P H
&RSHWLFXV LOFUHDVH VKH VDIHW R
FIV] HQV DURXQG VIKH J GREH
7P R3HVRQHQ ' LLHFVRU* HQHWDOI RU
' HIHQFH ,QGXWW DQG 6 SDFH DWKH
( XUIRSHDQ &RP P LWIRQ

0E @+-° «-Nnd® @/ 3°8

* DQBR GDVID LV VRGD\ Z LGH® XVHG IRU
VHDUFK DQG LHVFXH 6$5 RSHUDVIRQV
LOFUHDMQJ VKH DFFXWDF\ RI VKH
WLJ QD@HG GRFDVIRQ Z KL LHGXFLQJ
RSHWDVRY/ VIP H VR LHVSRQG LQ D
VIWXDVIRQ Rl GLWUHW
5RGUIR' D&RWD ( [ HEXVIYH
' LHFVRURI ( 863$

°V «@iitP &2 ANGOE:"

* DOBR 6$5 LV VKH RQO W WHP  GHQYHUQJ
VIKH 5HWUW / LON 6HWLFH 5/6 * DQ®R LV
GHWIQLQJ QHZ IHDWWHV VR DQVZ HU VKH
RSHUWDVIRQDOQHHGV RI 6$5 XQLW DV FARVHQ
DV SRWIE®! VR VDYH HYHQ P RWH QYHV 7KH
5HP RWA %HDFRQ $ FVLYDVIRQ 6 HUYLFH HJ LQ
VKH FDVH Rl VKH GLVDSSHDWDQFH Rl D S@QH
RU D YHWHO DQG WKH 7ZR: D

FRP P XQLFDVIRQ | XQFIRQDAW VKDWDARZ V
WHVFXH FRRWGLODRW VR  VHQG  SUWH

SWRIWDP P HG TXHWIRQV DQG LOWUXFVIRQV
VR VKH SHUVRQ LQ GIWUHW LV GXH VR HQWAU
LOVR SUHQP LQDU VAWWIQJ VKRU/D
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7KH LR RI ( DUK 2 EVHUYDVIRQ LQ GLVDWHU
P DQDJHP HQWLV FHQWDOZ KHQ LWFRP HV VR
GLVDWHU UWN WHGXFVIRQ FQ@P DWW FKDQJH
DGDSVDVIRQ FQP DWW UHVLOHQFH
HQYLLRQP HQVDODQG UHVRXUFHV SIRVHFVIRQ
IRRG VHFXUW DQG P XFK P RWH +DuUV
. ROMRHV  %H\ RQG 5HVHDWFK ' LLHFVRU

LOXWUDWG W R LQGLI HQRXV RSHUDVRQDO
VHWIFHV GHYH@RSHG E\ %H\ RQG (2 &HQWH
RI ( [ FH@HQFH

,6$67(5 5,6. 0$1$*(0 (17 ,

0$,1 0(66%*(6

) LLH+ 8 %LV DQ H[ DP S RI KRZ D( 2 EDVHG
VROMRQ FDQ EH XWHG VR WHVSRQG R
ZIGILHY 51N DQDOVV $, YDQGDWAG
SWHGLFVIRQV VRJ HVKHUZ VK | LLH DQG VP RNH
GLVSHUMMRQ P DSV DW P DGH SXEQFQ

DYDLODE®H |RU RSHQ FRQVXQDWRQ ) LLH+ 8 %
SIRGXFW FDQ EH XVHG ILRP VKH HDUWD

Z DUWRLQJ SKDVH VR VKH SRVWGLVDWHU RQH

VXSSRUMQJ SWHSDUHGQHW DQG P LV DURQ
FDSDFLW Rl UHGIYDQWHQUMHY 2 QO LQ

) WHKXE KDV EHHQ DFVIYDWG WP HV LQ
VKH $WIFD WHILIRQ  RQH RI VKH P RW/
DI | HFVHG GXUQJ VIKH @WM LLH VHDVRQ

3 5@ N O°u *T@&®RV« #ND8 P &®3aN@ °u 20..!1° \® OOt-°iip —°

7KH VHFRQG VHUYLFH VIKH ) GRRG+ XE W\ WHP

ZDV FRGHWQHG Z VK GRFDO XVHW/ VR
EHWHU WHVSRQG VR WHDO QHHGV 7KH
SMWRWP GHQYHW [LQDO DQG DFVWRQDE O
LQIRWP DVIRQ DARZ LQJ VKHP VR IDP LODUVH
VKHP VHYHV Z MK D VWFKQRGRJ\ EDVHG
VRXVIRQV LP SIRYHG VKWRXJK FDSDFLW
EXLGBLQJ P HFKDQLVWP V DW ERVK QDVIRQDO
DQG UHJLRQDO BIYHYY %RVK VKH ) LLH DQG
) GRRG + XEV LOWAJ LDVH &RS HUQLFXV GDVID

3 5@ NO°u 2*T@i 3RV« #4ND8 P @3a@ °u 2 0..!1° N O
ot-oi@ -°
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&RSHUWQLEXV RITHY/ D VHWRI VHUYLFHV KHGLQJ

DXVKRUMAHV VR VDNH LQIRWP HG GHFIMRQV LQ
GUIHWHQW IH@GV DP RQJ ZKIFK DWH
HP HW HQF\ DQG GLVDWHU P DQDJ HP HQW $V
SUHVHQWAG E\ / DX %HWIKD. 6 HQLRU( [ SHUADW
VIKH &RSHWLFXV ( P HWHQF\ 0 DQDJHP HQW
6HUFH &(06 LWFRP SIHKHQGY D WDSLG

P DSSIQ)] VHUWIFH DQG VKH 5IW DQG
5HFRYHU) 0 DSSLQ) ERWK DFFHWEQ® E\

DXVKRUVHG QDVIRQDODX VK RUVIHV

,6867(5 5,6.

0$18$*(0(17 , 0$,1 0(66%* (6

7KH &RSHWLFXV WDSLG P DSSLQJ VHUYLFH LV
DFVIYH DWDGDWP HV ,\WFDQ SLRYLGH ( 2 GDVD
lQ D WP H DYHWDJH VSDQQLQJ EHW HHQ D
PLOIPXP R KRXWVRDP D[P XP RI
GD\V 2 YHUVKH @W  \ HDW/ IWKDV EHHQ
DFVYDWIG P RW® LQ FROMQFVIRQ Z WK
IRRGIQIV ~ Z @GILHY  Z IQGWRWP V  DQG
KXP DQLDUDQ FUMV

Ox 3 «*58& x «558 0 -NneMNi @8 JFO-°PX +0° N®RN°3 «uneVS ©NNGFD

58@ NN

D WHHFH FRXQW  DFVIYDVRQV
P DNLQJ IWWKH VKLLG FRXQW LQ
( XURSH LQ VP VRl DFVIYDVRQV
LHT XHWHG DIVIHU6 SDLQ DQG , VDO E
/ DXUWD %HWID. 6 HQLRU( [ SHUADWKH
&RSHUWQLFXV ( P HUW HQF\
0 DQDJHP HQWSHUYLFH &( 0 6

¢« 3N°! 5°8 &ZvV@ °8° -uxes O ° NEogE°

&RSHWLFXV KHQFH VDWW EDVHG GDVD
DQG LQIRWP DVRQ KDV EHHQ Z LGH® XVHG IRU
GLVDWWU P DQDIJHP HQW  E\ * LHHN
DXVKRUVHV HVSHFLD@ VKH QDVIRQDO &LYLO
3RWFVIRQ 2 YHU VKH SDVWWHQ \ HDW/ VKH
* HQHUDO 6 HFUHVDUDW | RU &LYLO 3 LRVHFVIRQ

*6&3 DFVIYDWAG WKH WSLG P DSSLQJ
VHUYLFH VIP HV IRU IGRRGLQJ VP HV
DQG IRWHWV [LLHV VP HV P DLQO

FRQFHWQLQJ VKH $WIND DQG 3 HARSRQQHVH
WHIIRQV 7KH OQXP EHU Rl  DFVLYDWRQV
LQFUIHDVHG RYHUAP H WHDFKLQJ D SHDN LQ

3% (
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I 5°8 &V@ °8F -ul°HEe @ J&°-°PX «O° @NBN «u 2@ N g @
58@ NN

7KH GHQYHU RI &( 0 6 SWRGXFW GHSHQGV RQ D VHUHV RI IDFVRY/ LQFXGLQJ VKH WP H VSDQ
EHVEZ HHQ VIKH GLVDWIU DQG VIKH UHT XHWRI DFVIYDVIRQ RI ViKH VHULFH VKH DYDLOELAW RI P DI HV
IRUVKH DI HFVIHG DUHD DWMKH QHHGHG WP H DV Z H@DV P RUH VIHFK QLFDOLHOWAG DVSHFW DV FGRXG
RUWP RNH FRYHUWDJ HV

| 598 &V@ °8F -ul°HEC @ J&°-°PX «O° @NBNP «u 2®.@ N g @
58@ NN

7KH 51N DQG 5HFRYHU 0 DSSLQJ VXSSRUNV
SIHYHOIRQ SUHSDWHGQHW P M DMIRQ DQG
WHFRYHU  DFVIYIHV  DQG W LV VKXV
RSHWDVRQDORQQA GXUQJ Z RWINLQJ KRXW W
SWRYIGHV P DSV EXLAVQWA] LDVIQJ  VHYHWDO( 2
GDWD ZWK LQIRLP DARQ RQ H SRVXWH
YX@HWELMW DQG WIHVAHQFH |RUDMWSHV RI
KD] DUV DQG LQ SRWGLDWHU SKDVHV VIKH\
FDQ DGG LP SDFWDWHWP HQW DQDOWY 2 Q
Ot+ 58@ 0 0x® «+58 x+55a0 -Nn+Ni & J&°—°P 0D\ L WL WYIFH KDV EHHQ
X O BNEMS VD NETEE N - 2 DFVIYDWG |IRU 0 XQUUW DQDOWYV Rl VKH
' HGKL DQG $QFIHQW 2 OP SID
DUFKDHR@®RJ LFDO VWAV VR SWRGXFH KD] DUG
H SRVXWIH YX@HWELIW DQG JHR GDVID UWN
DQG P DSV VR SHSDWH HYDFXDVIRQ SMQV

38 * (
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&RSHWLFXVSIRIWDP P H VHOWWIYHO
FROWIEXVIV VR VKH RYHUDGDHFRQRP \
WIP X@VIH HOQWHS LHQHXUKLS
LQFUHDVH UHYHQXHV DQG FUHDVA
VSHFLD@] HG NREV
6 @RV %RADQRV &R |RXQGHU
' LLHFVRURI 3 @QHVIAN + HGDV

I 5o8 av@ede O Ne-Na@d °3 v NP Bl 5°8! V Nua T PX <P @NRN°? «u
SNE@ i+ @59@ NN+ * N° 0V8 5% | aam

$V LHSRUMG LQ VKH @MWV( $568& ,QGXWW  6XUYH\ EHVZ HHQ DQG * UHHFH
P DQDJHG VR ERRWWKH GRFDOVSDFH HFRW WHP P DINLQJ D WHDG\ LQFUHDVH LQ WHYHQXHV DQG
(2 HP SR\ HHV ,Q VKH FRXQWI VKH VSDFH GRZ QWUHDP VHJP HQWLV WDSLGO |GRXUVKLQJ DV
LAXVWUDWAG E\ VKH FDSDFLW VR J DLQ DERXW Rl ViKH RYHUDAD& RS HUQLEXVBVHUYLFH FRP SRQHQW

FRQWDFW 7KH GHYH®RSP HQWRI VKLV SDUARI VKH VSDFH YDOXXH FKDLQ WVIJ KV@ QONHG Z VK RVKHU
GLI WVDOMAFK QRARJ LHV LV FUIXFIDOVR P XAWS O LQJ HFROQRP LF JWRZ WK

AV «NbO-V@ ON° @+-° ne V0 -Y+d 8 J®O-OPX «O° ®NBN°3 «UNE@ (i@ @58@ NM
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KDW FDQ VSDFH GDW FRQWIEXWH VR
SUHYHQWRQ SWHSDWHGQHW WHVSRQWH DQG
WHFRYHU " 7KH DQVZ HU VR VKLV TXHWIRQ
FRPHV IWRP VKH P XQIS®! QDVRQDO
H[ DP SGV VKDW KDV EHHQ GHYH@RSHG E\
* LHHN 60 ( V UHVHDUFK FHQWHV DQG SXEQF
LOWIVKVIRQV

7KH 1DWRQDO 2 EVHWDVRU Rl $VKHQV
12$ LV GHYHWRSLQJ VDVWHEWW EDVHG

VROMMRQV |RU GLVDWHU UWVN P DQDJ HP HQW
LOVHI LDVIQJ  RVKHU VHWFKQRARJI LHV VXFK DV
$ UM LFIDO ,QMAGDI HQFH $, VR WKG\ VKH
FRUHDWRQ EHW HHQ VKH UWH R

WP SHDWUWHY DQG VKH IWHTXHQR\ Rl

HWHP H Z HDVKHU HYHQW ,RDQQLV
3DSRXWLV 5 HVHDUFKHU DWVKH , QWMWK RI

$ WURQRP \ $ WURSK\ VIFV 6 SDFH
$ SSQFDVIRQV DQG 5HP RW 6HQOMQJ RI VKH
1 DIRQDCO2 EVHUYDVRU Rl $ VKHQV

MNGHR UX NP © o 3«08V ..«@eNi 3N O8° Vo —03
3H@@8E@ o 0P ©° NX +O° PNBNO3 «uXe @ 5 VNGT
58 @ NN « 3 (°°5!1V«® "8 8&-N

(56 3(563(&7,9(

2Q0H RI VKH P RWVYME® HIHFW Rl VKH
FRUHOVMRQ EHW HHQ WHP SHWDVKWHV DQG
HWHPH ZHDWHU LV WHSWHVHOWAG E\
Z L@l LHV

$W12$ (2 DQG $, DWH FRP EIQHG W
GHYH®RS D P DFKIQH O®DWIQJ P RGHO
SUHGLFVIQJ VIKH @NH@KRRG RI DFVKDOILLHV VR
VDNH S@FH ' DVD FDQ EH P DGH DYDIME® VR
I LUWWUHVSRQGHW DQG SMQQHWY Z VK D RQH
GD\ GH®\ 7KLV VHUFH GHYHIRSHG DV SDUARI
VIKH LOVHUQDVIRQDOFRRS HLDVIYH SURMIFW  HHS
&XEH LQFOXXGHV KDMARUFDOILLHY VIP H VHUHV
GDVD RYHUVKH @W/ \ HDU/ FRYHUQJ VKKH
0 HGLVIHUDQHDQ UHJ LRQ LOFOXGLQJ
P HWRWIRRILFDO FRQW[ W EXUWQW DUHDV
YHIHVDMRQ DQG  @MQG XWH  7KWRXJK
P DFKIQH  G{DWQLQJ VKH  HP HULQJ
FRUHMWRQV DUH EHWHUXQGHUARRG DQG E\
XVIQJ $, VHP DQWFV MLV SRWLE G VR DWHW
Z KLIFK JHRJWSKLF DUHDV DWH P RUH DWUWN
VIKDQ RVKHUY

%UQI QI $, DQG &RSHURLFXV VRI HVIKHU
LHS LHVHOW DQ RSSRUXQLW VR GHYH®RS D
QHZ JHQHUDVIRQ Rl SLIRGXFW 7KH
( XUIRSHDQ &RP P MMRQ DV Z H@DV QDVIRQDO
SWRIWDP P HVDWH FD@QJ RQ WHVHDUFKHWY/
DQG LQGXWU VR LQYHWII DV VKLY VRS LF
9 DQIHQ@V . DINDBWLY ' LLHFVRURI VIKH

,QWIMXVH RI ,QIRLP DVIFV
7H®IFRP P XQLFDMRQV ,,0 DWL &65
' HP RNUVRV

6\ QHU LHV EHVZ HHQ $, DQG ( DUK 2 EVHUYDVIRQ DUH FXUHQW® WXGLHG DWMKH ( XLRSHDQ

®IYHO
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$, &RSHWIFXV IV DQ  LQQRYDWYH
+RU] RQ IXQGHG SWRMIFW 7KH P DIQ
SWRMIFWI RDQY DUH

,QWHI LDWH H[ IWIQJ  LHVRXUFHV DQG ( 2
GDWD VR SWRYIGH DFFHW VR WUDLOLQJ
P DWHUDO DQG H[ SHUMWH HQUFKLQJ VKH
$, (8 WHVRXUFHV FDVIDARJ XH

)RWHU VKH $, (8 DQG &RSHWLFXV
FRP P XQMHV VR VROYH WHDO SLREGHP V R
EXVIQHW DQG VRFLHWDO YDOXXH VKIRXJK
2 SHQ &DAY

" UYH VKH HYRXWRQ XSVDNH DQG
P SDFW Rl VKH $, (8 DQG VKH ' ,$6
SMWRLP V

( I THFWYH SUHYHQWRQ DQG VXWDLQDE GH
WHFRYHU IWRP Z LGBILHV DWH NH\  IRU
0 HGLWHUDQHDQ  FRXQWILHV KLIKQ
Hl SRVHG WR Z L@GILHVY 7KH 35()(5
SIRMIFW  6SDFH EDVHG  ,QIRWP DVWRQ
6XSSRUMRU 3 LHYHOWRQ DQG 5 ( FRYHU RI
JRIHWW )LUHV (P HUHQR\ 1Q VKH
0 HGLWH5 LDQHDQ $ LHD DLP HG DWGHWLI QLQJ
DQG GHYH®RSIQ) D SWH RSHWDVRQDO
GHP RQWUDWIRQ RI VSDFH EDVHG HQG VR
HQG LQIRWP DVIRQ VHUYLFH VXSSRUMQJ VKH
SWIHYHOURQ SWHSDWHGQHW DQG HFRYHU,
Rl GRFDOFRP P XQHV [LRP | RUHVW LLHV LQ
VKH 0 HGLYWUDQHDQ DUHD

,6$67(5 5,6. 0$1$*(0 (17 ,

0$,1 0(66%* (6

$, &RSHUDLFXV SWRMIFWRITHW/ VR H VIHLQDO
SDUAHW/ D VHUHV RI RSSRUXQMHYV  ViKH
RSHQ FD@ RQ $, (2 IRU LQGXWJDO
GRP DIQV \VRFLHVDO FKDABIQIHV  VFLHQWLF
H SHUP HQW  DQG  FIMJHQ  VRFIDO
FKD@IQJHV 7KH DIP DW VXSSRUAQJ VKH
FLHDARQ Rl DQ RSHQ LQFOXMlYH DQG
VWDIOQDE®!  $, (2 LQQRYDURQ F\ FO!
EUGILQJ VKH JDS EHVEZ HHQ $, DQG GDVD
GUYHQ IQQRYDURQ ZKL®  SWRYIGLQJ
HFRQRP IF  VRFLDO HQYLLRQP HQVDO
EHQHI LW/

X0 5°8 &V@E + VNGCIPX O ®NRnC3 «uae O @
ke 8z ®NGEEP @ NN+ 3 >0 5°8 &V@58 &-N

7KH ,QIRWP DWRQ 6 HUYLFH FRQVLIVWWHG RI D
FHQWDQ@ HG W WWP  IRU DUFKLYLQJ
YLVXDQ@] DWRQ DQG GHQYHU VR HQG XVHW/
Rl VSDWDO SWRGXFW VXFK DV VHDVRQDO
IXHO P DSV VHDVRQDO KD]DUG P DSV
YX@HWELAW P DSV VHDVRQDOUWN P DSV
GDLO KD]DWGV P DSV DQG SUHVFUEHG
EXWLQJ P DSV

OtN 393 AVii°B «aiNIX *5PX «O° @M\ n°3 «uJ° 8P 0DU-Y& 3@86P @ NN« 3
" «0l1 0« "8 &-N
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$ GlIHHQWSHU/SHFVIYH RQ VDWAMMA EDVHG
VROXMIRQV LQ VKH GLVDWIAUP DQDJ HP HQW LHGB
IV RIIHHG E\ HQG XVHW/ 6SDQQIQJ VKDW
VKDWH VKHIU EHW SWDFFHY DQG  GMRQV
GIDUQHG WP P 1QJ ILRP  VIKH XVH Rl VDVIAGIMA
DSS@FDARQV LQ VKHLUGDLO RSHUDVRQV

7KH VA WHP  J DVKHUY GDVID ILRP FIVi] HQV [ LLH
SDWRY P XQLFISDAMHV QDY\ FRDW\ XDUG DV
Z H@DV Z HEFDP V DQG LQIWD WHG [P DIHVILRP

UHJ LRQDO S UHIHFVKUHY VFDWILHG RYHU VIKH
QDVRQDO VAULVRY 7R FRP SGIP HQW VIKH
VW WHP  VIKH + HEBIQLF ) LLH &RUBV GHYH®RSHG D
VXIWA Rl P REL®I DQG Z HE DSSV VR VXSSRUV
P DLQ DFVRW DQG J HQHWDOS XE@F VR LHSRUARQ
LQFLGHQW DQG HP HW HQFLHV

86(56 3(563(&7,9(

7KH + HOBQLF ) LLH &RUBV LHSUHVHQW RQH
RI VKH * ULHHN SXEQ@F DXVIKRUMHV XV.QJ
VDWWV GDVID GDLO  7KH &RUBV GHYHIRSHG
D IHDOWP H RSHUDVRQDOV WHP R
| DFLOVIDVA VIKH FRGMIFVIRQ RI LHFRUGLQJ VRQ
KD] DUGRXV HYHQW
=LVRX@ 1 VDVIRX ?) LLH / LHXVIHQDQW
&RARQHOLQ VIKH + HABIQLF ) LLH &RUBV

%HMGHV LQIWD LHG  &RSHWIFXV  6HQWOQHO
P DJHV DIH XVHG IRU P DS SWRGXFVIRQ IRU
JHRVSDWDO [QW@IHQFH DQG  GHFIMRQ
P DNIQJ VXSSRUN 6LQFH VKH + HEBIQLF
) LLH &RUBV FRADERWDAV Z WK VKH 1 DURQDO
2 EVHUYDVRU Rl $VKHQV VR H[ FKDQJH GDVID
NQRZ KRZ DQG VHUYIFHV GHYH®RSHG DQG
SWRYIGHG Z WKIQ VKH UHVSROVELOMHV DQG
DFVIYLHV RI ERVIK SDUAHV

XON 80BN - i#-N3 «UNC° RO & 18! SH@X O PNRNC? «ufd@Vit zN@ V58 @ NN
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20H Rl WH R@GHW DSSQFDVRQV RI
JHRVSDVDOGDWD LV VR LQIRWP  $ WP HG ) RUFHV
VR WDSLGO WHDFWLQ VWKH FDVH Rl GLVDWWHW/
6 XFK D VHWYIFH LV GHQYHWHG MQFH E\ VKH
+ H@IQWF * HRIWSKIFDO $WP\ 6 HUYLFH
+$*6 VKH RGHWAI UIHHN WHIHIHQFHG VHWYLFH
Rl VKH FRXQW

7KH +H@IQF $ WP\ * HRJWSKLFDO &RWBV
IGXWUDWG VKH VKWHH P DIQ SKDVHV RI
GLVDWHUUWN P DQDJ HP HQWF\ FO1 VXS SRUMG
E\ VKHLUVHUYLFHV

e 5LVNO DQDJHP HOWE MQQLQJ

¢ &UWYV5HVSRQW

e 3RWHYHQWDWHWP HQWDQG LHWIMKVIRQ

0 DSV DWH SWRYIGHG WWRRXIJK D WSIG
GHS@QR\ P HQW Rl RYHUD\HG (2 P DIJHV
EHIRUH GXUQJ DQG DIVHUDQ HYHQWRFFXUW/

“PK VE O T @on° Ne5°-ai Ve @ .8 +5@08( @@ 8
Xeo o0 ©° NX P @NRP: «u” e +OANG SO GP@ NM

J° @WNL @083 @@8 + <O ©° NX «O° @NRnC: «u” e +0aN@
1800 @@ NN

7KH FKD@HQIHV Rl VKH +$* 6 1Q SIRYIGLQJ
XS VR GDVH P DSV DQG LQIRWPP DVRQ DWH VKH
DYDIDELOW RI VDWAGMA P DIHU ERK LQ
WALP V RI VIP H DQG TXDAW GHUYIQJ IWRP
Z HDVKHU XQFHUMIQW VXFK DV FARXGV DQG
WRWPPV  REMO WHORW  HWIFMRQV
HDWG VR VKH REVHUYDVIRQV LQFOXXGLQJ
MUVGIFVIRQ SUYDF\ DQG WHVROMRQ DQG
VKH QHHG IRUP RWH SLIRFHWIQJ DXVRP DVIRQ
VKDW FXUHQW® WHTXWHY FXP EHURP H

P HWKRGV DQG ®RQJ SWRFHGXWHV

3% (
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' HYHRS  VROXWRQV  VKDW  SHU HFV®
WHVSRQG VR VKH QHHGV RI VKH XVHW/ LV
NH\ VR IDYRXU VKHW Z LGH DGRSWRQ
,QUWHDG RI P S®P HQWQJ D WRS GRZ Q
VWHFKQRMJI\ SXVK DSSLRDFK H[ HEXWHG
IRU WHVHDUFK SXWSRVHV VKH 9%H\ RQG
&HQWH LV WHYROYLQJ VKLV P HVKRGRGRJ\
FHQWDQ] LQJ VKH XVHW DQG GHYHMRSLQJ
VROXWRQV DGGLHWIQJ DFWXDO QHHGV VR

HQVXH P DUNHW VXWDLQDE LW
P D[P IMQJ VKH VHUYLFH DGRSWRQ LQ
RS HIDWRQDOS WDFWFHV

, 0%,1 0(66%* (6

7KH WHWIFH  HIIHFVlYHQ  FRP ELQHV
FQP DVRGRJ LFDO HDUK REVHUYDVIRQDO LQ
VWX DQG WDW Rl VKH DUN QXP HUFDO
Z HDWKHU SWHGLIFWRQ GDW LQ KLIK
WHVROXVIRQ VRZ DGV D P RUH
VRSKIWIFDWG P RQWRUQJ RI SWHFIVIRQ
DJUFXAXWO QHHGY 7KLV XVHU FHQWLF
DSSIRDFK KDV EHHQ WWHG LQ GLIIHUHQW
VHFVRW/ DP RQJ Z KLFK $J LR LQVXUDQFH
2QH H[DP S®! HQWLY VKH QHHG
H SLIHWWHG E\ VKH LQVXWDQFH I[P
QW P HUFDQ VR GHYHWRS GLYHULHG

DJ UFXAQXLWDO SDUFHAB SUP HV LOWHDG RI
RITHUQJ D 1MW LQVXWDQFH WWA RYHU D

HJ LRQ
) RRGV LQWAQVH WDLQ RU XQH[ SHFWHG FRGES

DP RQJ RVKHU H[ WHP H HYHQW GDP DJH
FLIRSV DQG QHJDWYHQ DIIHFW DUHDV
GHGLFDWG VR IDWP LQJ GHFWHDVIQJ VRLO
I[HUNQW  ,Q *WHHFH ,QWAU$ P HUFDQ
VXSSRUV ERVK IDWP HW DQG DJU IRRG
FRP SDQLHV VR UHFRYHU ILRP VXFK HYHQW
VKLRXJ K GHGLFDWHG LQVXDQFH VFKHP HV

«C@I«XaVi o8 «dllie 3 Reee® X o5PX «O° NRN°3 «Uz B @
-NONGE@ NM

7KH 5HV$* 5, VROXWRQ KHGBV LQ RSWP LVLQJ WKH GHYHRSP HQWRI WUI HWHG
SUP HV %H\ RQG DQDQ VHG DQG P HUJHG \ HDUWWBRI VDWHGAWH GDW Z LWK WKH
GDP DJH UHFRUG KRG E\ (QDU WH SXEQF LQVXUDQFH DXWKRUMW WKDW
IDUP HUV DUH P DQGDWAHG WR XVH LQ * UHHFH

7KIRXJK VKH REVDLQHG GDVDEDVH LWZ DV
SRWIEG! VR LGHQW\ DWHDV LQ GIWUHW
DIU DQ LQFLGHQW DYRIGIQJ WP H DQG
WHVRXWFH FRQVXP 1QJ HYDOXDWIRQV E\ DQ
DJWRQRP IW ,W ZDV DOR SRWE®M R
GHYH@RS D VDVH@VWH EDVHG HDUD Z DURLQJ
| RIHFDWVRQ D UHJ LRQDOVFD® DQG D |WDXG
SIRFIRQ VW WHP  Z KHWH IDWP HW FDQ
DYRIG GHFHSWYH FQHQW DSSQFDVIRQV LQ
VKH YLFLQIW RI H[ WHP H Z HDVKHUHYHQW

«O@J«Xa °°W°8((@9( <P NN «UzZ D @ ~-NON@SP@ MM
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58@ MM

) DLP HW QHHG GLJ VDOVROXVIRQV | RUD
P RWH HII LFLHQWDQG VXWDLQDE O
SWRGXFVIYIW GUYHQ E\ LQQRYDVIRQ VR
RYHUFRP H IDWP HU/BFK DAMQJ HV DV

RSWP 1] DURQ RI SMQWP LQJ
* HRW LRV =DQDNLY 0 DINHWQJ DQG
' HYHGRSP HQWO DQDJ HUDW&.RUMYD

352,21 KDV EHHQ GHYH®RSHG VR P RQL/RU
FUWFDO  LQILDWUXFWWH  LQ  FQRWH
FRRSHIDWRQ Z MK HQG XVHW . H\
VDNHDZ D\V ILRP  VKH DSSQHG SWRFHW
WHOW VR VKH QHHG IRU WDLQLQJ DQG
FRQVXODQF\ VHUYLFH VR IX@ H[ SGRLIWVKH
GDVD

,6$67(5 5,6.

0$1$*(0(17 , 0$,1 0(66%*(6

7KH *WQXMU +XE LV D IDWP
P DQDJ HP HQWVRIVZ DWH KHGSLQJ J LIRZ HW/
SWRIHWIRQDY VR EXLGE DQG VXWDLQ VK HLU
EXVIQHW 6XFK VRIVZ DUH SIRYLGHV VKH
IDLP HW/ Z VK GDVD GUYHQ FLRS P RGHY
DQG QWKW VKWRXJK VD@ KLIK
ILHTXHQF\ GDW LQFXGLQJ  Z HDVKHU
IRIHFDWY \RLO P RIWXWH LQIRWP DVIRQ
DQG QVALDWKIH RQ VHHG JHLP LQDVIRQ VR

ERRWWKH SWIRGXFWYIW RI VKH \ LHGV

6 D@V EDVHG @MQG P RQLRUQJ LV DQ

DWHW  |IRU P DQ\ LQGXWALLHV DV
GHP RQWUDVWHG E\ 352,21 VKDW
LOVHI LDVHV 6$5 FDQE WDWRQ

P HDVXUHP HQW [LRP 6HQWQHO &RVP R
6N\ 0 HG DQG 7HUD6$5 ; VR GHWAFWVRLO
GHIRWPP DWRQ LQ VKH WFVRQLFD@ DQG
VHLVP LFD@ DFWYH DWHD RI VKH VR FDAMG
* LHHN DB XSHUMMAE Z LVKLQ VKH $ FKDHD
WHJ LRQ

T« Xz ONGEY e @3 & 3
«u! Y8 @k

NgEO@@ PX +O° ®NEns
N5 Vi @&®@ NN + 3 "«..X.z 58 8&-N

7KH 352,21 SWIRNHFWGHP RQWAUDWAV VKH LP SRUMDQFH VWR GLWHP LQDWA VDWA@MWA EDVHG
NQRZ HGIJH GHUWYHG IWRP SWRMFW SWRP RWQJ VKH GHYH@®RSP HQWRI |WHH DFFHW WR

RSHQ GDVWD SMWRWP V VKDW FRX@ KHCG LOQFUHDVIQJ VWKH XVH R

SWIRGXFW

VDWH@MWA GHULYHG

38 (
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7R JXIGH VKH GLVEXWIRQ D VXUH\ KDV EHHQ
GMMEXWIG VR P DQ\  *WHHN  XVHW
SDUAFISDQ] VR VKH HYHQW 7KH P DIQ
SXWBRWH Z DV VR FRGFW IQW KW RQ VKH
ILWMWKDQG H SHUHQFH Rl XVHW RQ VKH
YDAOGDVIRQ LOVAJ LDURQ DQG XVH Rl VDVWATIVHA
EDVHG GDVD DQG VHWIFHV [RU GLVDWIHU UWN
P DQDJHP HQW,WZ DV FRP SRVHG Rl D VHWRI
TXHWMRQV GHWIQHG VR LQYHWIODWA VKH
P RUVDARQV VIKDWBIG RUFRX@ BIDG XVHUY/ VR
DGRSVWDVH@MA EDVHG VROXVIRQV VKH LHDVIAG
EHOQHI LW DQG FKDABIQJ HV

IDXQFKHG 1Q 0IGOD  VKH VXUH\ Z DV
FRP SOMAG E\ UHVSRQGHQW  KRZ HYHU
RQD  FRX@ EH FRQWUGHWHG DV FRP SO
DQG YDAG WHSAHV DQG VKXV XVHG IRU VKH
IRQRZ 1QJ DQDAOWY

;2o ON° OE @ 2° N@Y( *N °it« &N3 «u0VE@

' HVSIW VKH QDVIRQDO VFRSH RI VIKH HYHQW
DQG ViKH VDL HVAG GMMEXVIRQ RI VIKH VXUYH\
WLV LQVAHWMIQ) VR QRWA VKDWHYHQWXDAD LW
IHDFKHG RXW EH\RQG VKH * LHHN DQG
( XLRSHDQ ERWEHW/ 5 HS@HV KDYH EHHQ | LGBIG
E\ XVHW ILRP 8. $@&DQID 7XWNH BRXVK
$1UFD ,QGLD DQG * KDQD FRQUGHUHG DV ViKH
IHWRI VKH Z RUB 5 R:

Jo 035Y&35@BxVNL P @ 3° NB( N °i« &N3 «u0VE@

(8 UHVSRQGHQW HSUHVHQWHAG VKH P DNRUW
Rl VKH VDP SO DUH IWRP  * LHHFH Z KL®
VIKH UHVWLY VFDWIHLHG LQ RVKHU (8 P HP EHU/B
FRXQWIHV ) WRP QRZ RQZ DUV VKH UHVXQV
SUHVHQWAG VDNH LQVR DFFRXQWRQO® VKH ( 8

VDP SO

XON 8 0aBeN - i#-N3 «UN° RO &8B! H@X O @NEN°3 «ufdDVir zN@ V58 @ NN
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7KHWH LV D FROWHQWGIMMEXVIRQ Rl LHS@HV
EHVEZ HHQ SUYDW HQWMHY FRXQWQJ IRU
DERXW ViKH FROVMGHUQJ ERWK 60 (V
DQG / DUH FRP SDQLHV DQG SXEQF HQWMHV
P DINIQJ XS Rl VKH VRVDO LQFOXGLQJ D@
VKH GIYHYY ILRP QDVIRQDOGRZ Q VR HJ LIRQDO
DQG GRFDODXVKRUMHY

lp@a-N OV° 8 N @O @@

$ FFRWGLQJ VR VKH GDVWD FRAHFWAG VKH
ZRWNIQJ 1Q VKH IIHG RI
$P RQJ VKH RVKHU FDVHJ RUHV

,6$67(5 5,6. 0$1$* (0 (17

L, 0$,1 0(66%* (6

WVKIQ VKH SUYDW UHVSRQGHQW P DQ\
FRP HVIWRP 60 (V YHU QONHO LQWALP HGLDWA
XVHW RIVHQ WHIHUHG VR DV GRZ QWUHDP
VHUIFH SWRYIGHWY/ Z KRWH EXVQHW LV VR
GU I HIHQWH] WQW LHOLQJ RQ WKH SWRFHWIQJ
RI WDZ RUWHP LDZ VDVW@MA GDVID VR Z KLFK
VKH DGG YDXXH VR GHQYHU DFFHWIE®! DQG
H SQRWDE® LQIRWP DURQ VR HQG XVHW/

30 NG N O« SN2 «u0VER

RI VKH VXUrH\ HVSRQGHQW GHFMWHG VR EH
GLVDWHU UW P DQDJHP HQW DQG HQYLLRQP HQVDO SIRHFVIRQ
Rl VKH SDUMFLS DQW DFNQRZ IGJ HG DQ LP SDFWRI VKHLU

Z RN RQ VKH [LH@V RI FQP DV DQG HQHW\ Z KL® RVKHW LQFXXGLQJ P RWA VRXUVP DQG
GLVXH DV Z H@DV LQVXDQFH DQG | LQDQFLDOVHUYLFHV

123 @ O-NnAU OWV° 8@ 32° NG *N ik« & N3 «u0VE
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7KH WXUH\  UHVSRQGHQW KDYH EHHQ DWNHG
DE RXVWIKHLU DZ DUHQHW LOVAUHVW DQG DFVXDO
XWH Rl VDW@MWAV GDVID DQG VROMRQV 7KH
LHVX@V VKRZ D YHU KLIK LQWAUHVWRU DFVXDO
XVH Rl VDVH@MA GDVID DQG VHWFHV UHDFKLQJ

VKH RI VKH VRVDOVDP S®H

XNE@E @NIEAE N+ * @QWN @O 8@ 3° N& N i« SN2 «u
ove@

7KH KLJK SHUFHQVDI H Rl LQVALHWDQG SWHYLRXV XVH RI VDVHEVH GDVD VRXVIRQV FRX@ EH
ELDVHG E\ VKH EDFNJ LRXQG DQG | IH@ RI RSHWDVIRQV Rl VKH LHVSRQGHQW ,WLV LP SRUDQW/R
FRQWL.GHU VKDWVKH VXUYH\ KDV EHHQ P RW® |LAMG E\ XVHU/BSDUNRI VKH ( XUM QHW RWN
P HDQLQJ VKDWDWH LQGLYLIGXDY H[ SRVHG VR LQQRYDVWRQ VHFKQRARJHV 7KH WHVSRQGHQW
SHUMLOLQI VR VKH SUYDWH VHFVRU GHF@HG VR KDYH XVHG DWHDWRQFH RU VKRXJ KWDE RXW
XVIQJ VDAV GDVD RU VROXMMIRQV 7KH VIWDWRQ LV V@I KV® GUIHWHQW U VDNHQ LQVR
FRQVGHIDVIRQ SXEQF HQUMHV Z KHLH Rl VKHP DWH GR QRWNQRZ DERXWIWDQG VKH
QHYHUXVHG RUHYHQ VKRXJ K DERXWXVIQJ LW

RS M-V GOUV@? «uUNP 8@ 30 NB( -N b« & N2 «u0VER

7KH VDP S® RI UIHVSRQGHQW GRRNV DZ DUH Rl VIKH EHQHI LW RITHUHG E\  VDVIH@MA VRXNMRQV | RUVKHLU
VHFVRURI UHI HUHQFH Rl VIKH LHVSRQGHQW GHF@UHG VR KDYH DFVIYHO XVHG (2 GDVID DQG RU
VROXIRQV
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(DUK REVHUYDVIRQ VDVWHA@MA FRP P XQLFDMRQ DQG QDYLIDMRQ DWH YIVDOVRRY LQ VIKH GLVDWIAU

P DQDJHP HQWF\ F®

6DW@MMA WP RW  VHOMQJ
SWRYIGHV GHFIMIRQ P DNHU/ DQG

FLYIO SWIRVFVIRQ DXVKRUMHV
RENHFVIYH DQG WP HO

IQIRWPP DMRQ 7KLV LV VKH FDWH
IRUHDUD Z DUQIQJ VA WHP V EXW
DOR IRU LQIRWP DMRQ RQ VKH
H VIHQWRI D GLVDWIAU

6 DVIAGDMA FRP P XQLFDVIRQV

KHGV RUW DQMQJ DQG
FRRUGLODVIQ)J VXSSRUMA WHP V

DQG WHDWFK DQG  WHVFXH
RSHIDARQV SWRYIQJ  UHAIDE®H
DQG VHFXUH FRYHWDJ H

DQ\Z KHWH 7KH DWH FUXFLDO
EHRW GXUQJ DQG DIWU D
GLVDWHURFFXU/

*166 DSS@FDVMRQV SLRYIGH
UHVFXH WWDP V Z MK DFFXUDWA
SRVMRQLQJ RQ  FUWFDO
LQIWDWUXFUHY DQG DI HRVKAG

SRSXOMRQV  7KH  VHOWRW/
FROWEEXWW VR GLDWHU UW
P DQDIHP HQW IRU LQWDQFH

JHR GRFDVIQJ FUVIFDOUHVRXUFHV
DQG | DFLOMHV

7KH UHVSRQGHQW KDYH EHHQ DWNHG R
(HSRUVRQ VKHLU GIYHORI DZ DUIHQHW RI ViKH

&RSHWIFXV (P HUHQR 0 DQDJHP HQW
BHUMFH &0 (6 &RQUGHUQJ VKDW* LHHFH LV
RQH Rl VKH (8 FRXQWIHV Z MK VKH KL KHW
QXP EHU Rl DFVWYDVIRQV RI VKH VHUYLFH VKLV
VKRX@ ®IDG VR DWXP H VKDWVKH KL KHW
®IYHO Rl DZ DIHQHW RI VKH VHUYIFHV QHV
Z WKIQ VKH SXEQF DXVKRUMIHV LQ FKDU H Rl

VKH [ LDAMIHVSRQVH DQG VIKH GHYHIRSP HQWRI

P V0 DVURQ DQG DGDSVIMRQ WUDVIAJ HV

7KH P DNRUW RI VKH UHVSRQGHQW GHF@®UQJ
H[ FHEGHQWNQRZ ®IGJ H DUH HIVKHUIWRP 60 ( V
RU LHWVHDUFK  LOWIWXVIAV XQGHUDQJ VIKH QHHG
IRUP RWH DZ DUHQHW LQ VKH SXEQ@F VHFVRURQ
VKH SRWQWDOIRU VKH &RSHUWLFXYV 6 HUYLFHV
VR VXSSRUN GHFIMRQ P DNIQJ DQG SRQF\
GHYH®RSP HQW

I 5°8 &V@ Ox 3 «0® °@H N °h« N3 «uOVED

38 * (

(85,6<



6$7(//,7( %$6(' 6(59,&(6 )25 '

WLV IQWHHWMQI VR XQGHUMDQG LQ Z KIFK
FROWA WVKH UHVSRQGHQW KDYH EHHQ XMQJ
VDW@M GDVD DQG RU VROXVIRQV 7KH P DIQ
LHDVRQ Rl VKH UHVSRQGHQW GHFLGHG VR
XVH D@ GDVD GHUYHV IWRP  VKH
SDUFLSDVRQ 1Q LQVHUDVRQDO FRRSHWDVIVH
SWRMIFW DARZ 1QJ VKHP VR

e $WHW VKH

DSSOFDVMRQV

VDVIAQ@MA
IRU VSHFULF FKD@HQJIHV
ZIMK D @P IWIG P SDFW RQ VKH XwHU

EHQHILW R

EXGJHW

e &ROVGHU LQQRYDMRQ DV D JIRZ LQJ
RSSRUXQIW [RU VKH RU DQIVDVIRQV DQG
VKH VHRVRWY 1Q Z KLFK VIKH\ RSHUDVMA

«eNL ®

,6$67(5 5,6. 0$1$* (0 (17

L, 0$,1 0(66%* (6

RI VIKH LHVSRQGHQW VX DHG VIR VDVAGIMA
EDVHG VROXVIRQ VR VDYH VIP H RU HFRQRP LF
DQG RU KXP DQ WHVRXWFHV LQGLFDVQJ VIKDW
VKHWH LV D QXP EHURI XVHW/ Z MK D FHUDLQ
NQRZ ®iGJH DERXW VKH EHQHIIW RI VKH
LOVIAJ LDVIRQ Rl VDVH@MA GHUYHG LQIRWP DVIRQ
1Q VKHLUZ RINIGRZ

2Q0 Rl VKHVDP SO LQGLFDVIAV DV IDGGHG
YDOXHE VR VKHIU Z RINIQ)  SWIRFHWHV KH
IHDVRQ VKDW P DGH VKHP  XMQJ VDVH@MA
EDVHG GDVD DQG LQIRWPP DURQ 7KLV P HDQV
VKDWDP RQJ ViKH SDUFISDQW D YHU QP VMG
QXPEHU Rl SHRS® KDV D \RAG
XQGHUMDQGIQJ Rl VKH EHQHIIW GHUYLQJ
IlRP  VKH LOWAJIDURQ RI VDVH@MA EDVHG
LQIRWP DURQ

Nye V@ O@N’Liﬂ\?m-@3 @WN @ *N°l« N3 «uOVED

7KH SDUMFLS DMRQ DWGHGLFDWAG Z RINVKRSV DQG QIR VHWIRQV RQ VKH DFVIXDOXVH DQG EHQHI LW RI
VDVIA@MIA DSSOFDVIRQV VHHP V VR EH DQ HITHFVIYH VRROVR SLRP RV VKH XVH DQG LOWAJ IDVIRQ RI

VKRVH VROXVIRQV
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$P RQJ VKH UHVSRQGHQW FXUHQV® XVQJ
VDW@MA  VROVRQ VKHWH IV DQ  HYHQ
GIMMEXVRQ EHVE HHQ VKRWH LOVI DWQJ D
FXWRP P DGH VROXMVIRQ YHU QNHO VIKLRXJK
D FRGHWQ SWRFHW 7KHW NQG Rl
VROMIRQV DUH FHWDLO® EHWHUUHVSRQGLQJ VR
VKH DFVXDOQHHGY Rl VIKH XVHU QRQHVKH®W
WKH P LUKWWHTXUH D GRQIHU IP H VR EH
GHYH®RSHG DQG D P RUH DFVIYH SDUAFLSDVIRQ
1Q VKH VHBIFVIRQ DQG YDAGDMRQ Rl VKH GDVID
ILRP VIKH XVHO/ VKHP VHOYHV

Ause C@NA? @WNI 3 5N <N i« &N3 «uOVED

Rl VKH VDP S®1 GHF@UHG VR XWH RII VIKH VKHD VROXIRQV LQGLFDVIQJ VKDWZ LWKLQ VIKH VHFVRRU
VIKHUH LV DQ LQFIHDMQJ QXP EHURI FRP P HUFLDOVROXVIRQV VIKDWP HHW VIKH LHT XLLHP HQW RI VIKH
XVHW/ DQG VKDWFDQ EH VHDP GO LOWAI LDWAG

$FFRUGLQJ VR VKH RXVERP H Rl VKH VXUYH\

VKH XVHW VKDW DGRSVHG \VDVW@MA EDVHG
VROMRQV IGHQW IHG D VHWRI EHQHIIW 7KH
XWH Rl VSDFH WFKQR®J\ KH®HG VR VIDNH
EHWHU LQIRWP HG GHFIMRQV 1Q P RWRI VKH
FDWHV FROVGHUQJ VKDW P RW Rl VKH
UHVSRQGHQW DWH DFVIYH LQ IH@GV Rl FQP DWW
DQG HQHW\ Z KHWH VKH GHFIMRQ P DNLQJ
SWIRFHWHV QHHGV VR SIRYIGH DFFXWDWA DQG
TXLEN GHFIMRQV VR S UHVHUYH QDVXUDODUHDY RU

o OGNG ©8n°3 o V@ O@NiM e @3 @WN @ —-— &#aON Ne°

@ 3° NB( N i« N3 «u0VE@ VR WHGXFH VKH HITHFW Rl F@QP DA FKDQJ H RQ
LOILDWAK FVKLHYV
7KH Rl VKH UHVS RQGHQW WHS RUMG VKDWWKH VSDFH EDVHG VRGXMIRQV KDG D IHBIYDQWLP SDFW

RQ VKH VHUWYLFHV RITHUHG E\ VKH WHVSRQGLQJ HOQWW 7KLV FDQ EH WHDG LQ SDID@OZ MK WKRWH
WHS @HV VKDWDWHW DQ IP SLIRYHP HOWRQ VIKH Z RINIARZ DQG D EHWIHUWVIP H P DQDJ HP HQW
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( YHQ WKRXJK Rl ViKH LHVS RQGHQW H[ SHRVWR WA DFH FKDABIQJ HV/ VIR XVH VDVATIMA VHOYLEHV 1Q VKH
IXVXUH Rl WH UHVSRQGHQW DIH SO@QQIQJ VR XVH VDVAMA EDVHG VROMRQV 1Q VKH IXWKUH
7WDIQIQJ  VHWWRQV DQG P RIH H WAWQDO IXQGIQJ FRX@ P MODW WKH FKD@QIHV HSRUMG E\
HVSRQGHQW

$ VHUHV Rl EDUIHY WKDH] MWDQG  LQ VKH
P HGIXP @RQJ VAP  FDQ DIIHFWVKH XSVIDNH
Rl VIKHVH VROXVIRQV LI DFVIRQV DIH QRWVDNHQ
E\ VHWIFH SWRYIGHY/ DQG QDVIRQDO VSDFH
HOVMHV

7KH ELJ J HWFKDQhIQJ H I DFHG E\ RI VKH
XVHWY/ 1Q VKH DGRSVIRQ Rl VDW@MA EDVHG
VROXVIRQV LV VWFK QLFDOS DUMFX@UD  UHI HULIQJ
VR VKH GLILEXQV VR WDQVDW VIKHLU QHHGV
LOQVR VIAFK QLFDOVS HFLILFDVIRQV DQG  RUMFN RI
DSSIRSUDVA  IQIIDWUXFWKH ~ GLILEXQV VR
XQGHUMDQG VKH WAFKQLFDO XVH RI VKH
|G @0 N OO Yol P@ -3 «UN® @@ °° NB( N e &N3 «u VHUYLFH
ovaa
( FRQRP LF FKDAEPIQJ HV'Z IV UHIHUHQFH VIR VKH FRVW RI ViKH GDVID VRO(IRQ UHS UHVHQWRI VAQ D EDULHUVR
LOWAT IDARQ 7KLY FDQ DAR SDUAD H SMLQ ViKH KL K SHUFHQVIRJ H RI UHVSRQGHQW LQGLFDRJ DV ViKH
P DIQ GUYHUIRUVKH XVH LOVAUQDVRQDOS IRMFW DARZ L1QJ VIKHP  Z VK DQ HDVIHU DFFHW VR IXQGLQJ
DQG VR H SHWMH VR IDP LADUMH Z MK VSDFH EDVHG MFKQRARJ LHV Rl ViKH UHVSRQGHQW
H SHUHQFHG RU DQIVDVRQ LOWQGHG DV LOVAURDOFK DABIQJ HV LHIMAG VIR VIKH @FN RI H[ SHUAMH Z IVKLQ
VKH WIDI | DVZ H@DVDGP [QIMADVYH EDULHWYY GONHG VR LHG VIDSH

7KHVH FKD@QJ HV DIIHFWVKH SRMELDV VR WIDEQ® LQVAJ LDWA VKRWH VROMRQV $ ERXW Rl ViKH
UHVSRQGHQW Z KHQ DWHG Ul VKH P DIQWQDQFH RI WH VHWIFH Z RX@ EH D FKD@WQIH HSAHG
DILP DAWVHO 7KH UHDVRQV DUH DJ DIQ UHSUAVHQWAG E\ ViKH FRWV DWIDFKHG VR ViKH VHUYLEHV DV Z HDDV
@FN Rl WG SHWRQQHO
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7R RYHUFFRP H VKRWH EDUWIHY/ KHQFH VXSSRUWAQJ D P RWH Z IGHVSWHDG XSVIINH Rl VKH VROMRQV VIKH
VXWH VoM HG IKH H SHRVIMIRQ Rl VIKH XVHW/ TWRP H VIAURDCHQWIHY

RINVKRSY GNH ViKH RQH RUW DQLVHG E\ ( XUM DQG ( 863$ FRX@ EH SRZ HUXOVRRY |RUSHRS O
RSHDVIQJ LQ VKH I1HGS RI GLVDWHUUMWN P DQDJ HP HQWZ KR DUH WIGDWNHSVIEDORQ ViKH DGRSVIRQ Rl
VDVIAGIMA EDVHG VROXNVIRQV RUZ KR Z DQWR NQRZ P RUH DERXVWIKHP

i @3N ONG°@ P8 «i@55 SNOBNC «3 5N O@N iR n«e @3
@WNE @ *N %« BN3 «uOVED

&ROMGHUQJ VKH LHT XHMWMRUP RUH EXMOQHW FDVHV DQG VXFFHW WRUHV Z KDWMKRX@ EH [P SURYHG
DVWMKH GRFDOGHYHODUH VIKH LOVIAUDFVIRQV DP RQJ WIDNHKRGHW/ DQG VHWYIFH SURYIGHW VIKLRXJ K HYHQW
[Q* WHHN ) IRP D ( XURSHDQ SHU/SHFWWYH IWFRX@ EH KLJKO P SDFWXOVR SWRYIGH P RWH I XQGLQJ

RSSRUXQMHV DQG FDQ@ |RU DFVIRQV RU LQQRYDWRQ FD@ LHOWAG VR VIKH XWVH RI VDVM@ GDVID |IRU
F@P DviA UHMIHOQFH DQG GMDWHMUP DQDIHP HOQW$ Q LOFUHDVHG QXP EHURI FD@Y Z RX@ P HDQ P RWH
RSSRUMXQMHV IRUQRQ VSDFH DFVRY/ DFVIYH 1Q ERWK | LH@GV VR DWHW IKH SRVAQWDORI VDVI@WM EDVHG
VROMRQV DQG VR VXSSRUMIKH GHYH®&RSP HOWRI VHUEFHV VDL HAQJ UHDOZ RUG QHHGY
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6SDFH VWFKQRAQRJLHV DWH SDUV Rl VKH
P RGHW GD\ GLDWHU UW P DQDJHP HQW
F\ FO! DOKRXJK VKH\ DUH QRWDQ D\ V XVHG
VR VKHLU XA SRWQUDO ) RU VKH | XUKHU
LOWAJ LDWRQ RI VDVHAMH DSSQFDVIRQV LQ
GLVDWHU UW P DQDJHP HQW SXEQF
LOYHWP HQW DQG LQFHQWYHV DWH NH\ ,Q
( XLRSH VKLV LV GHP RQWUDWHG Z LVK VKH ( 8

VSDFH SWRIWDP P H %UQJLQJ VKH GL I HLHQW
LQWDVYHV XQGHU RQH XP EWHAD RSHQV
QHZ MQHUIHV LQ VKH XWH RI (DUK
REVHUYDVRQ \DVHAWH FRP P XQLFDVRQV

DQG SRVIMRQLQJ VHUYLFHV ,QYROYHP HQWRI

VKH SUYDW VHFVRU DOR LQFUHDVHV VKH
XSVDNH Rl VDW@W DSSQFDRQV [RU
GLVDWHUUWN P DQDJHP HQW

$ EDUIHU LQ VKH DGRSWIRQ RI VDWW
DSSQFDVRQV HP DIQV \WFKQLFDO QIR
VHWIRQV ~ WDIQIQIV  DQG  Z RINVKRSV
IDFLOVDVWY VKH LOWAJWDWRQ RI  VSDFH
WFKQR®RILHV  LQ  QDWRQDO  GLVDWHU
P DQDJHP HQW GHFIVMIRQ P DNLQJ
SWRFHWHV 2 YHUFRP 1QJ D MFN RI WDLQHG
WDII  FDQ EH DFKIHYHG ZLK D
JRYHWQP HQWO DSSWRDFK VRZ DUGV VKH

GL) WMDQVDWRQ Rl VHUYLFHV DQG D GUIHWHQW

P LQGVHW

7KH GLIWHP LQDVIRQ RI FDVHV DQG VXFFHW
WRUHV FDQ EH D YDXDEGI VRRO R
RYHUFRP H QP IVWG DZ DIHQHW RI KRZ

VDWH@WH EDVHG VHWIFHV FDQ LQFUHDWH
GLVDWHU UWN  HVIQHQFH WVKLQ  VKH
GLVDWHU UWN P DQDJHP HQWF\ FG{ VD@
DSSQ@FDVRQV DWH QRWDQ@ D\ V FRQUGHWHG
E\ VKH HQG XVHW/ ,Q SDUMEXMUGXUQJ VKH
SKDWHV Rl SWHYHOURQ DQG WHFRYHU

VDVH@VH DS S @FDVIRQV KDYH QRWE HHQ | X
H[ SQRLVHG

7KH  SDUAFISDMIRQ lQ  LQWAUQDVIRQDO
FRRSHWDVWYH SWRMIFW RIITHW SRWHQWDO
XVHW/ D VDIH VAWWEHG VR FRQWL.GHU VSDFH

EDVHG VHFKQRQRILHV Z KL QP IMRQJ VKH
UWNV DQG LP SDFWLQ FDVH VKH VROVRQ
Z RX@ QRW SIRSHWY WHVSRQG VR VKHLU
QHHGV

3 URSHUWDLQLQJ DQG LQFUHDVLQJ WKH DZ DUHQHVV RI WKH FDSDFLW RI
VDWHAAWH EDVHG VHUYLFHV DUH | XQGDP HQWOOWR ERRVWXVHU XSWNH
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( XUM VD QRQ SWRILW
DWRFLDWRQ RI VSDFH
DJ HQFLHV DQG J RYHWP HQW
RI 1 LFHV GHDQQJ Z VK \SDFH
DI I DLWV LQ ( XURSH

VP DOGDWAG DQG | LODQFHG
E\ IWP HP EHW\R LOFUHDH
WKH DFFHWRI VRFLHW VR
VKKH EHQHI W RI LOQRYDVH
VDVHQDAM LQIRWP DRQ DQG
VHUNEHV

5 XH - DFTXHV + LADUUHW
3DUV ) WDQFH

HXUM # HXUM HX
ZZZ HXUM HX
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