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7KH &2' (&6 0 HNRGRRIIFDO+DQEERRN IV RQGH R WH H SBURQ
RXWRP HV R \WWH SURWFW O O IP MQJ WH &2 EHCHIW R DJUEX@UDO
" LI MBQYDMRQ WURXI K FRQGXAIYH AJ W &R6\WMPV &2 ( &6

( GVRY . DRIQH6RP D DQG* IDQOFD %XCRUL
6\MFKMD © DIHQQIHQ 5 HVHDUK : DIHQQIHQ 6 RADODQG ( FRQRP IF
5 HVHDUFK

8 QYHWAW R 31VD ' HSDUWY HOWR $JUEXGMUH ) RRG DQG ( QVILRQP HQW

&RQUEXWRQY KDYH EHHQ UHFHLYHG DFIRW D@ RUN 3 DFNDIHV DQG 7 DV
I0&2' (&6 ZKR KDYH DOFROQUEXWG 7KH FR DXWRY IQFOGH ( P %
U %6& & QMD* IDJQRFDYR 8$/ 5RVD 0 DUD +HWHAD + RWI RHD
8$/ &RQAMQIH @RSRX® (/*2' $*5(5, &KIDID 0 DQYDUL
&15 94DM +HUMD +2+ -X® 0HDA $&7$ 1ICRQ 9IRBDX
$&7% $O[ID * REBFKW,15$( 9HRQATXH %H@Q0 DXUWHO ,15%(

$O[DQAD 6IQRL (/*2 ' $/*5(5, ' DIH® 9HUDPIQL 81,3,

) DEIR %DURE)L 81,3, O DUR 3HWRYWNL $*)8785$% 0 HKGL+DWDQ
ORKDPPDA 81,3, $GMR)HUDW &15 0 DU GHOO DU' HODGR
6HUDQR 8&2 3IHWH/DEDWH ,15$( $QOUHD. QHIP +2+ /LYID
2URDQ 81,3, JHPNHOHX®DQ : 5 /HDQUH 7TRZQHG +XWRQ
1IDPK 0 DKRQ +XWRQ 7IP 3MEZD +XWRQ ODXR) ®H ,15%(

TKRPDV * IRW (/*2 ' $*5(5, ,UQL 7KHRGRIDNRSRX®X (/* 2

' $*5(5,

7KV KDQEERRN Z RX@ QRWKDYH EHHQ SRWIEGI Z MWRXWWH IQYDODE®!
FROMEXIRQY R RXU  &2' (&6 /IMQJ /DEV ZKIFK ZHH FRQGXPWNG
DFLRW ( XURSH 1Q \WH IRGBZ IQ) FRXQMHV \BO® 7XVFDQ 3XIM 6HED
3RDQG 6FRGWG ,HDQG YHOXP 6SDIQ 6@YHQAD 6®YDND ) UDQFH
* IDQG 2 XHWWER 1Q2 FFMIQXP  / DWID * UHHFH &] HAK 5 HS * HUP DQ
( VWRQD 1 RW 0 DFHGRQD DQG + XQIDW

S5HVHZ  G-MJQ O DWW, JBMDV $(,' / 0 HYH 1 WEXKDWKH $(,' /

" DM - XO

' MFOIP HU 7KLY GRAXP HQVFRQBIQV IQRWP DIRQ FRBIFWG DFLRW \WH
/ IIQJ / DE \MD® \R SURGXFH \WH SIRWFWIQAQIV Z RIN DQG SIRGXFW W
XVH IV WIEV® UHIXOWG B\ WH &2' ( &6 &RQRIXP $JUHHP HQADQG B\
&ROADPWCR 1 HWHUWH &2 ( &6 &RQVRIXP QRUDQ R W
RIEFHY HP SB HHV RUDJHQN VKDOEH UVSROVEG! @E®! 1Q QHIQHQFH
RURKHZ IVH KRZ VRHYHUIQ UAVSHAAR! DQ. IQDFFXWDR RURP MRQ KHHQ
7KH FROMQN R KLY GRAXP HQADUH \WH VRO! ULHVSROVELDV R \WH &2 ' ( &6
FRORUXP DQG FDQ IQ QR ZD\ EH \BNHQ \R WHEPWWH YHZV R \KH
( XURSHDQ&RP P MMRQDQGWH 5 ( $



+RZ WXMH WH &' (&6 0 HVKRMRGLFDO +DQGERRN

7KH&2' (&6 0 HKRGR®JIFDO+ DQGERRN IRUVXABICDE®! QLI MIQ/DURQ [Q
WH ( XURSHDQ DIWVHRARU VXSSRW SOQQQ)  DWHWP HQW GHAMRQ
PDNQI  EXVICHW GHYHEBSP HQNVDQG SRIF\ P DNQJ , WSURYIGHV DQDOVHY
VXIWMG \R GlLIHHQAGL] MIQ/DUMRQ GIYHY DQG KLI KW KW \KH P SRMUCGFH R
XQEHYARQAQ) Vi WP FRP SO W 1Q \WH WDQUMRQ \RZ DU VXVABACDELDW
6RPH UMVHDUFK DSSURDFKHV DUH DYDIDEGI DV RQEH \RRY RQ \WH
&2' (&6 ZHEVIM Z KIG! RKHY UHO RQ UHVHDUFKHY H SHUYH \R DWHW

VRADO HOYLRGP HQBO DQG HARGRP [E [P SDFW 7 KH KDQGEERRN LOM] UDWA
UHSTFDIRQ P HVRGRBJIHY DQG \WRY ZIMQ WH &2' ( &6 FRQFHSWDO
IDP HZ RN GNQI ABNHKRTHU HQI DI HP HQWIP SDPADWHWP HQN' DQG
VRAR HFR®J [FDOV VWP V DCDOMY \R VXSSRWWA VWP LE \WDQVIRUP DURQ R
\WH ( XURSHDQ DIWVHRARU 7KH &2 ( &6 0 HWRGR®JIFDO+ DQGERRN IV
VAIKPUMUHG R J XIGH UHDGHLY WURXIK D Vi VIMP [E DSSURDFK \R VXMBICDE®!
QI MIO/DIRQ [Q DIUEXAMUH H DP LQQ) FRW DQG EHCH W DRIRW P XTI
GIYHY R DQDOWVY \WURXIK WH IRGRZ IQ) & KDSWMY

&KDS\WU KOWRGAIRQ $ VVWMP  DSSURDFK \R  VXWABICDE®
QI MIO/DIRY SURVIGHY WH FRQFHSWDOIRXQEDIRQ R \WH KDQEERRN W
IQWRGXFHY WH RYHD@ SXWBRWH DQG VWRSH RAMIEHY WH &2 ( &6

FRQFHSWDOIWDP HZ RN DQG SUMVHQOW \WH URBI R GHP ROMIDIRQ [DWP V
DFIRW___ 1QJ OEV

7KH FKDSWUDOR GVEXWHY KRZ FRW DQG EHQHIW FRX@ EH YIHZ HG
IRP P RUH VSHALLIE DQG EURDGHU SHYSHAYHY  IQARGXFHY \WH YIMIRQQJ

SURFHW IRU VXWBICDE®! QJLMBOOWRY DQG IGHQMHY DRRY ZMWIQ
$JUEXGMUDO. QRZ BIGTH DQG ,QQRYDURQ 6\ VWPV $. ,6 DV NH \BUHW
JURXSV

&KDSWU  KAMGHW SIRFHW BIYHY IRFXVHY RQ HYDODWY G MIQ/DVRQ
DVWKH GIYHCR! IDUP DQG RU DQYDMRDOSIRFHWHY |, WQARGXFHV P KRG
IRU DMAWMQ] BXMGHW  SIRFHWHY 10 WDQUWRQ DQG  H DP IQHV
VRADOKXP DQ FHOWHG  HQYILRQP HQWBO DQG HFRQRP LE FRV DQG EHCHIW
7KH FKDS\MU DOR SUMVHQN D 7HFKQRBI\ $WHWP HOAVTRRO 7$7 \R
VXSSRW WKPWMUHG HYDODWRQ ZKIEK IV DYDIDE®I RQEH
ZZZ KRU RFRGFV HX

&KDSWMU K UMIO HHRAMMP GIYHY H SRV WH ZIGHU QIMIO
HOYILRGP HQVIQ  ZKIFK DIJUEXGMWDO DRRY RSHIDM W GHVFUEHV D
P HWRGR®J IFDDSSURDFK \R DQDOMQ) QLI MICHFR WP FRQGXFLYHQHW
H DP .QHV ABNHKRGHU SHIFHSUIRQY \MURXIK WHP DI DQDOMY R IRFXV
JURXS QVFXWIRQY GQVRXWHY \WH IRBIR $. .6 DQG IQRRGXFHV 9$5, D
ERWRP XS DSSURDFK \R XQEHYABQAQ) HFRV MP G QDP LEV


https://www.horizoncodecs.eu/
https://www.horizoncodecs.eu/living-labs/
http://www.horizoncodecs.eu/

+RZ WXMH WH &' (&6 0 HVKRMRGLFDO +DQGERRN

&KDSWU k6 RAR HQYILRQP HQIIOBIYHY H SDQGV \WH DQDOMY R EURDGHU
VRAHBODQG HQVILRQP HQEOM WPV, WIQARGXFHV \WH 6 RAR ( FRBJIFDO
6\MWMPV ) DPHZRW 6(6) DQG SUWVHON D 0 XGFUMID $CQDOMY
0&$ \RRAORUHYDODI VXMBICDEIDW 1P SDAV

&KDSWU K LYIQJ / DE IGHQMEDIRQ R FRW DQG EHCHIWY H SOIQV KRZ
HYIGHQFH LV J DWHUHG WURXJK / LYIQ) / DEV IQFOIGQ) DQOXDOZ RIWKRSV
QHERINGQ) DRIYIMAV  YILWDOGHP ROMIMRQ IDWP V' DQG WP GVFXWIRQY
Z M \ABNHKRGHY

&KDSWU  H DP IQHV WH SRTIF\ HQVILRGP HQADQG DUHDV R IQMYHQIRQ
ZKIBI &KDSWU  FRQFGGHV Z W D URDGP DS VXP P DUMQ) \WH N FRAWW
DQG EHQHIW R VXVBIQDEG! GJLBQ/DIRQ IGHQMHG WURXI KRXW \KH
KDQEERRN
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 QWRGXPIRQ

$ W WHP DSSIWRDFK VR VXWIDLQDE 1 GLJ VID@VDVIRQ

7KH VRFIMDOEHQHIW DQG FRW R IDWP GLJ MIOVDMRQ UHP DIQ XQFGDU
© KLB! GLI MIORRY SWRP LWVH KLI KHUSIRGXPWYIW HILFIHQR  EHAMUZ RINQU
FRQGMRQV DQG IHGXFHG HQYLLRQP HQWOSIHWXWH WH P D\ DOR FUHDWM
IQHTXDDAHY H FOGQI YX@HDE®! IDP HY WHIIRQV RU FRP P XQWHV
7KHH LV QP WG FREPFWYH FDSDFIW DFLRW ( XURSH VR DWHW WDGH RIIV
DOWFISDM RQ WP P SDFW  DQG HQUXUH GULMIOVDARQ VXSSRUV

VXVBLQDE®! VRFIR HFRQRP LE DQG HFRERJ LEDOADQVIMRQY

7KHP DIQDIP RI WLV &2' ( &6 0 HMRGR®JLFDO+ DQERRN LV VR SUHVHQWMH
P XV@XGH Rl P HWRGR®J LFDO DSSUIRDFKHV DSS@HG 1Q &2' (&6 1Q \WH
SHURG ILRP 2 FREHU R 6 HSWP EHU 7KH DSSURDFKHV VKDUH WDW
WH LOMQG VR P RWDM XSVFDIQJ Rl VXWEIQDE®! GLI MBOVDMRQ VB HWIG
W UHVHDUFKHY DQG $JUFXOXWDO . QRZ BIGJH DQG ,QORYDARQ 6\ WP V
$.,6 DRRW 7KL/ 0 HWRGR®J LFDO+ DQGERRN 1V DYDIME®! LQ \E R Gl HIHQW

YHWIRQV DV D UHSRUADQG DV DQ RQIH LQWMUDPWYH YHWIRQ S\ ERRN

$SSWIRDFK  &2' (&6 KDV GHYHBSHG D KDUG YMRQ R VXBICDE®I
QIMODIRY IRU DIUEXGMWH  IQMIUDIY  SK\MEDO VRADO DQG  \MFKQEDO
WDQVRP DIRQ % P HDQV R IQMDAIRQYY EHEHHQ UMVHDURK DQG / QY / DE
RSHIMRQY &2' (&6 FR FUHDMG FRQFHSWDODQG P HWRGREJ IFDOIUDP HZ RIW
\WRY DQG HYIGHQAH WWRXIK D WDQVAVASEDY FRQRWXP ZIGH DSSURDFK
7KH SURMPWKDV RYHUWH \ HDWY/ VIHQIWHQHG NQRZ BIGIH DFFHW
SHU GDQQ)  IQQRYDIRY CHERMY XUWDOXUEDQ DQG  SURGXFHUFRQUXP HU
FRQGHAIRQY ZKIBI DIP L) \R UHGXFH EXUDXFDR  7KWRXIK ___ AYHWH / IMQJ

JDEV &2' (&6 VXSSRW FR FUDMRQ WMWY  DQG YDOEDMRQ RI DSSURDFKHV

WEXI@V FROPWYH FDSDAW \R HYDODW GJMIVODMRQ [P SDFW DQG GHYHBS
QI MIOHFRV VWP V \KDWP D P IVH QHWVRAMBOEHCHIW 2 X\WRRP HV IQFGGH D
YDIEDWG FRP P RQ UHVHDUFK DSSURDFK DQG SRIR\  JXIGDQRH IRU ( XURSHDQ
DJ UEX@MUDGEL] MIOADQVIRUP DURQ

7 KLY UHSRWADQDOVHY \WH FRAW DQG EHCHIW R1 QLI MBQVDMRQ [Q DI UEXE@MUH XVQJ
D VWPV DSSIRDFK GHYHBSHG 1Q WH &2' (&6 3URWFW \WEHIIQV E\
SUMVHQIDY WH FRGFHSWDOIWDP HZ RIN DQG WH FRQM \MDOIDRRY REVHYHG
DFRW  /IMQJ / DEV 7KH UHSRWWKHQ H DP IQHV GJMIDDIRQ [URP P XSO
SHYSHAYHY  IQFOAQ) HFRGRPIE  HOYLRGP HQBO DQG  VRFIDO FRW DQG
EHQHIW 6 HYHIDODQDOWFDOBIVHY DUH H SBRUHG $VWKH EXVIGHW SURFHW BIYHO
\WH UBHSRIWDWHWHY KRZ GJMIOWRRY DIIHAWDWP RSHIDIRQY ZRINGZV DQG
IDPP P DQDIHP HONGHAMRYY  $WAWH GIMIOHFRA VWP BIYHO IWIQYHMI DWWV
WWINHKRGHU SHIFHSWRQY  FRERIDIRY DQG  IQCRYDUIRQ G (DP IV DP RQYJ
IDUP HY DGYIVHY DQG \MFKCRBI\ SURYIGHY $\WKH VRAR HQYLURGP HQOBIYHO
EURDGHUIP SDRW RQ VXWBICDEIDV VRAHW DQG HFRV VWP \/ DUH HYDOBDWG XMQJ
VRRY VXFK DV \MFKCRBJ\ DWHWP HOADQG P XGFUMAID DQDOMY 6 HH ) LIXUH

) XWMUH UHBYDQFH 7KH&2' ( &6 3 URVIPW HWRGR®J LEDOH DQEERRN SIRYIGHV D
VWKPMUHG VHWR! 1LUDP HZ RUW DQG \RRY \R DWHW VXVBICDE®! G MIVDIRQ 1Q
DIUEX@MUH ,Q WH IXWUH IMFDQ VXSSRWWUHVHDURKHY SRIF\ P DNHY DQG $. ,6
DRRY 1Q HYDODWY GJMIOWRKQREIIHY IRAMIQ) IQORYDIRQ QHERMW DQG
IXAQ) HMGHFHEDWHG SRTIFHV WHUHE\  IDAOMY) UAVSROMEGN QJMIO
WDQVIRWP DIRQ DQG P D) [P IMQJ VRAHBO HQYILRQP HQWIO DQG HARGRP IE EHQHIW


https://www.horizoncodecs.eu/living-labs/
https://www.horizoncodecs.eu/living-labs/
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 QWRGXPIRQ

' LJMIOWFKQR®RI LHV 1Q DJUFXOXWH DIH RIWQ DWHWHG DVWH GIYHORI
LQGLYLGXDO IDP V' RU WFKQR®IIHV  ZKIB WHU HFRQRP LIF VRFIDO DQG
HOQYLLRQP HQWO FRQVHTXHQFHV XQIRG DFLRW EWRDGHU WWMPV 7KLY
FUDMV D P VP DFK EHVE HHQ Z KHH GLJ MIQVDARQ LV 1P SGP HOMG DQG
ZKHH P SDFW RFFXU REVFXUQJ WDGH RIIV GMMEXWRQDOHIHFW DQG
R WP VXWBLQDELDN RXWWRP HV

ODQDP ' HYHRS DV WMP EDVHG FRQFHSWMDOILDP HZ RUN WDWFDSVXUHV
KRZ DJUFXOXWDO GLJMIIVDARQ JHQHDWY FRW DQG EHQHIW DFLRW
IOMFRQQHAWMG BIYHY DQG FROM W \WH SRUHV KRZ GLI MIOWFKQR®RJ LHV
WDQVIRLP IDPP SIRFHWHV KRZ HFRWWMP  FRQGIMRQV VKDSH WHVH
WDQVIRWPP DARQV DQG KRZ VRFLIHVICDQG HFR®RJ LFDCRXWRP HV HP HU H

$SSIRDFK ' LJMBO \MAKQRBILHY DH WDQURWP IQ)  ( XURSHDQ  DJ UEX@MUH

IQOHAQ) KRZ IDPV PDQDIH SIRGKFAIRQ UMWRXUFHV DQG VXVABICDELOW
FKD®IQIHV + RZ HYHU QI MIQVDIRQ GRHV CRARFFXUIQ VROMRQ DWHH IDP - BIYHO
W HIHFW HPHUH WRJK IQMDAIRY/ EHEHHQ IDPHY \MAKQREJIHV

LOAMMRQY DQG HOMURGP HQEOA WP V' 7 R EMAHUXQGHIABIQG WHVH G QDP LEV

WH &2' (&6 FRQFHSWDO WP HZRW DGRSW D A VAMPV SHWSHRIYH \KDW
VIWDWY G MIVDURQ Z WIQ D EURDGHU VRAIDO WRKQRBJIFDO HFRQRP IE DQG
HQYILRCP HQRGFRQM W

7KH IWDP HZ RN UHFRJ QVHV \KDWDJ UEX@MDO G MIQ/DMRQ LV VKDSHG B\ ERW
HWDO DG IQMIDO GIYHY  ([WUDO GIYHY IQFOCH WRKCRBILIFDO
GHYHBSP HOV  HQVILRQP HQEO SUHWXUH P DUHW G (DPIEV  DQG SRR
IDP HZ ROV Z KI®! IQMEDOGUYHY UHDW \R IDUP HY FDSDEIDY P RIYDURQY
DQG RSSRUMQUA iR DGRSWEL MIORRY

+HH \RRY VXK DV VHQRRY DX\RPDIRQ DQG GJLNO DGYMRY  VHYIEHV
LQOHQFH IDWP P DQDI HP HQWDQG JHQHDM HARQRP E- VRADO DQG HQYILRGP HQBO
FRVW DQG EHCHIW

7KH QMO HFRAVWWP GYHO HDPIQHWV WH ZIGHU QERW R DPRY
IQUDKPYUHY DQG CDI VA MP V' WDWVXSSRWGAIMIO IDP 1Q) 3 OMRWP V
DOMRY VHYIFHV WRKQRBJ\ SWRYIGHY DQG $JUEX@MUDO . GRZ BIGIH DQG
QORYDIRQ 6\ WMV $. ,6 VKDSH KRZ \MFKQRBJIHV DUH DFFHMWHG XVHG DQG
LOMI IDMG

7KH VRAR HOMURGP HQEBOGYHOFRQUGHY WH EURDGHU VRFHMBODQG HFR®JLIEDO
FROM W $WWLY GYHO QIMIODIRQ IOMDFW Z MW JRYHUDQFH ARKPMUAY
HOVILRP HQEO W WVMPV  DQG  VRAHEO JRDY'  IQOHQAQ) IWXHY VXK DV
UVRXUFH PDQDIHPHON GDI JRHUDFH  IFOMRQ DQG  BQ WP
VXMBICDEIOY 6 HH ) LIXUA



 QWRGXPIRQ

) XWUWH WHBYDQFH 7KH &2' (&6 FRQFHSWDO 1P HZRIN KUKTKW \KDW
DJ UEX@UDOG] MIVDURQ LV D M VWP IE \WDQUMRQ Z W FURW VFD®! P STFDWRQY
WDKHUWDQ D SXUHD \MFKQEDAQCRYDIRQ 98 @NQJ IDWP SURFHWHY HFRW AMP

G PV DQG EURDGHU VRAHMEO DQG HFRBJIFDO RXARRP Y \WH 1P HZ RUN
FDSWUHV FRP SB[ W IHHGEDANW DQG AVMEXWRQDOH IHRW RIWWQ RYHLBRNHG 1Q
VIQJ B BYHIDQDOVHY ,\WBURYIGHV D FRKHUHQAEDMY [RUBHVHDURK. HYDODWRQ DQG
SRI\ GMMJQ VXSSRMI PRUW UHVSROMEG WDQUSDUHQW DQG VXBIQDE®!
QIMOODIRQ SDAZDV 1Q DIUFXGMH DQG KHSIQ) IN-KRGHY EHWWU
XQEHYABQG \WH BQ) WP 1P STFDIRQY R GJ MIOADQVIRUP DIRQ

6 FLHOME DWF® 6 XWIICDE®I GLIMIOVDIRD D\ WP \KIONQ) DSSURDFK_

@ &2' (&6 &ROFHSMDO ) P HZRW  GDIW_ &2' (&6
&RCFHSWDO ) P HZRW_ IICDO &2 (&6 3RTF %AH &ROFHSMDO
) P HZRW 3RTF\ EUH * HQCHU' 1P HOMRQ

.DMH 6RPD : 85 NDWIQHVRPD# ZXUQD DQG * IDQOFD %AXQRUL
81,3, JIDQOFD ELXQRUXQSLIW


https://www.sciencedirect.com/science/article/pii/S0308521X25002690
https://www.horizoncodecs.eu/wp-content/uploads/2025/10/D6-2_Report-on-Policy-Environments-for-Digitalisation-in-Europe_30092024-1.pdf
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 OWRGXPURQ

" HP ROWVADWRQ IDWP VDRIRW /YL / DEV

) DUP HY RIWQ KHVIVAM VR DGRSWGL] VORI UFXOXUDOMFKQRER] LHV EHFDXVH
WH ©FN SWDPWFDOHYIGHQFH Rl WHU XVHX@HW FRW DQG EHOHIW 1Q
UHDOIDWP 1QJ FRQGIMRQV ,QIRWP DARQ LV RIWQ WHRUMWEDORU |LDJ P HQMG
@ MU WKWDQG XQGHUAMEQGQ) $V D UHVX®V NQRZ BIGIH H FKDQIH
EHEZHHQ IDPHY DGYWHY UHMVHDUFKHY DQG WFKQR®RI\  SURYIGHWY
UHP DLQV LQVXI | LELHQWRULQI RUP HG DGRSWRQ GHFIMRQV

0DQDP 7KHPDQDP LV \R VKRZ FDVH GL] MIODI UFXGXUDOWFKQRER] LHV
1Q UHDOIDWP LQJ FROQM W | DFIOAM SHHUVR SHHU GDLQIQI DP RQJ 1DWP HWYY
DQG LOORYDWRQ DARY/  DQG J DIKHUMBINHKREHUI HHGEDFN RQ WH FRWV DQG
EHQHIW R GUMO/DWRQ ' HP ROWDMRQY DOR VXSSRUW NQRZ BIGIH

H FKDQUH WFKQR®J\ DWHWP HQV DQG P SLIRYHG XQGHUMIQAQU Rl
GLI MICHFRV VWP V 1Q DJ UFXOXH

$SSURDFK $ GHP RQAMIDIRQ IDUP 1 D UHDCDI UEX@MUDOHMT] Z KHUH LQQRYDIYH
WRKQRBJIHV  SIDAIFHY  RU VA MMP V' DU SUVHOMG DQG \MAMG VR | DFLOBAM
GDRQ) DG NRZOGIH HFKDQUH DPRY WINKRGHY %  REVHYIQ
WRKQRBJIHV RSHIDWY 1Q UDO IDPIQ) FRQAMRQY IDPHY FDQ EHWMU
XQGHWADQG WHU SWDRWDO DSSTFDMRYY  DGYDQMIHY  DQG @ MMRQY
' HP RQADMRQ HYHQN WSIFD® HQFRXUDIH SHHUWR SHHU GDWQQ)  DMBZ IQJ
IDP HY W IQMDFWAHA® ZM RWHU IDP HY DOYWHY UMDUKHY DQG
WFKQRBJ\  SIRYIGHY 7KLY DSSURDFK SURP RV H SHIHQIDOBDWIQ) ¢ RVHHQ)
IV EHHVIQly q DQG VXSSRW WH GWHP ICDIRQ R EHVWSIDRWEHY  SUDPWFDO
NQRZ BIGIH  DQG IQQRYDMRQ DFURW \WH DI UEX@MUDOVHRRU



 QWRGXPIRQ

Q WH FROMWR \WH &2' (&6 SIRMFW  GHP ROMDIRQ IDWPV KDYH EHHQ
HAWDEQKHG Z MMIQD GHERINR  / IMIQJ / DEV Z KHUH SDWEHY VKRZ FDVH G MIO
WRKQRBIIHV XVHG 1Q DIUEX@MH $FRW WHH IDPV D \REO R
GP ROADMRQ HYHQN KDYH EHHQ RUDQVHG IQFOAQ)  SK\ VIFDORQ IDWP
GPROMDIRY/ DG YWWDOHYHQN ) DWPICDY DQG 9ILWDO7RXWY
7 KHVH DRV EUQ) \RI HKHUGLYHWH WINHKRTHY \R REVHIYH WRKQRBJ IHV [Q
SWDAWFH H FKDQIH H SHUHQRHV DQG FRBPYHO DWHW WHUHFRQRP IE VRFIDO
DQG HOYLRQP HQWO FRANV DQG EHQHIW ) HHGEDFN FRBPMG GXUQ)  \WHVH
GHP ROAMDMRQY FRONEX\MV \R UMVHDUFK RQ IDWP HY  UHDAGHW \R DERSWA MO
\WFKQRBJ IHV DQG KHSV HYDODWM \WH EURDGHUGL MICHFRV VWP 1Q DI UEX@MUH

) XWWH HBIYDQFH ' HP ROMDIRQ IDPPV FDQ SO\ DQ P SRUEQN RB! 1Q
DFFHOWDIY \WH IXWUH DGRSIRQ R QIO WRKQRBILHV 1Q DIUEX@MH %
WHQWHQQ) FRMERIMRQ EHEHHQ IDPHY UMVHDUKHY DGYWHY DQG
WRKQRBJ\  SIRYIGHY WH  KHG EXIG WKWAWQ IQQRYDIRQY DQG P DNH GJ MO
VROMRQY P RUH \BIQJ EG! IRUHQG XVHY ,Q\KWH BQJ \MP  \KLY DSSURDFK VXSSRUWW
PR IQRP HG GHAMRQP DNQJ  VXBICDE®! IDWP 1Q) SUDAWFHY DQG D P RWA
HIHAYH QI MIOADQVIRUP DURQ R WH DI UEX@UDO/HRARU

&2' (&6 /IMIQ) /DEV. &2' (&6 GHP ROMDIRQIDPYV &2' (&6 GPR

IDWP_YIWWDOWXWY, &2 (&6 ) DUPICDLY 3DW\DQG XSFRPIQ) &2 (&6
@ GP ROMDIRQ HYHON &2' (&6 ' +DQEERRN R GHP ROMDIRO R

_GIMIOMKQRBIIY &2 (&6 /IYIQ) / DE 6\RY YRR\

-X®H 0O HODAL $&7$ M@HP HDG# DA DWRIU DQG 11QRQ 9IRBDX
@ $&7$ _QCRQYIRBDX# DR DWR U
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$ WHWP HQW Rl GLJ MIOVDARQ LQ DJ UFX@YUH RIWQ IRFXV P DIQ® RQ IDWP
®IVHOI LODQFLDOFRVW DQG EHQHIIW EHFDXVH WHVH DUH HDVIHUVR P HDVXUH
+RZ HYHU WLV QDURZ SHWSHAWYH UVNV RYHURRNIQI ELRDGHUM WMP BIYHO
IP SDFW LQFOXGLQJ VRFLDO HQYLLRQP HQWEIO DQG LOWMWRQDCH IHFW DV Z HD
DV GUIHHQFHV DFLIRW WHIIRQV DRRY/ DQG WP H KRU] RQV \WWDWVKDSH WH
UHDOYDOH Rl GLI MIOVDARQ

0DIQDIP 7KHDIP RI WL VHRARQ LY \R H S@IQ D ELRDGHUXQGHUIABQGIQ) R

WH FRW DQG EHQH W DWRFIDWMG Z W GLJ MEOVDARQ 1Q DIUFXOXH 7KLY
SHWSHAWYH FRQVIGHY QRWRQD HDVI® TXDQAMIDE®! IDPP GIYHOH IHFW EXW
DOR ZIGHU VM WWP GYHO P SIFDMRQV  LOFOGIQ)  DGYDQURI HV

GIVDGYDQRIHY UVNV DQG WDGHRIIV DFLRW HFRQRP IF  VRFIDO DQG
HQYLLRQP HQOGIP HQVIRQV RYHUERW VKRUVDQG GRQJ WP WP HILDP HV

$ SSURDFK $WDP ®IYHO QLI MIOWFKQREJ LHV IQYRIH FRAW VXFK DV KDUEZ DUA
VR\EDWH FRQOHAWW WDIQQ) DQG P DIQMQDGFH EXWP D DOR EUQ) EHQHIW
IQFOQQ) [P SUIRYHG HIFIHGR  EHWHUGHAMRQ P DNQJ UHGXFHG LOBXWKVH  DQG
IQFUHDVHG SURGXAIYW  7KHVH IDARY VRQI® [QOHQRH (DWP HY  Z LG GHW
DQG FDSDAW \R DGRSWQHZ WRKQRBIIHV &2' ( &6 DGYDQFHV EH RQG \WH
FXUHQNABMY R \KH DWADSSURDFKHY \R FDBXOMJ \WH FRAV DQG EHQHIW R IDUP
QIMDDIRQ B\ FRMGHIQ WHDWMG WDQUDRIRYY FRW 7 IDQVDRIRQ FRW 1Q
IDPP QIMIODIRQ DUH \WH FRRECQDIRQ DQG P RIYDMRQ FRW IQYROHG 1Q
QURIDIY RUDQMQ) P RQRUQ) DQG HIRWAQ H FKDQIHV UHDWG \R GJ MO
\WFKQRBJ HV DQG GDWU XVH RQ WH IDP ,Q SUDPWFH \KLY IQFGGHV \WH FRW R
VHDURKIQ) 1RUVXMUE®! \RRY' FRP SDUQJ) SURYIGHY DIUHHQI RQ FRWDFW DQG
AU WPV QMWW IQRPDIRQ DARW DRRY P RQURIQI
SHURWP DQFH  DQG HQUXUQ) \KDWIDWP HY ZRUNHY DGYWHY DQG WIRKQRBI\
VXSSTHY IRBZ \WURXIK RQFRP P MY HON

+ RZ HYHU GJ MIOY/DIRQ DOR SURGXFHV Z IGHUH THFW DVWKH GIYHCR! YDOH FKDIQV
KWOFRP P XQWAY DQG \WH HQYWRGP HQW 7KHVH VA MMP BIYHOLP SDFW FDQ
RSHUDW Z IWILQ DQG DFURW \KUHH QI MIOBIYHY

EXVIQHW SURFHW BIYHO
GL] MECHFRW WMP - BIYHODQG

VRFIR HQYLLRQP HQWOBIYHO

6\WWP QP HMRQY/ PD IQFOGH FKDQIHV 1Q @ERXU GHPDQG NQRZ BIGIH
HFKDQH DGMRY VHYIEHV PDUWHW DFFHW W JRYHUDQFH DQG
UHDMRQVKISV DP RQJ DI UEXGMUDCDRRY DV Z HGDV HOYMURGP HQEICH IHAN NHG
\R UAVRXUFH P DQDJ HP HOWDQG HP MRQY

7R FDSWUH \WHVH G QDP IFV \WH DSSURDFK IQYHMDIMG [Q &2 ( &6 DQDOVHV
QJ MIQ/DIRQ WURXJ K \MUHH EHKDYIRXUDOEP HMRQY IQFOAQ)  SHUFHSURQY DQG
WKV P RIYDURQV RSSRWMQUYAVG FDSDELDIAY DQG UHVXE@Q) DERSWRQ EHKDYIRXU
. MQ WH &2 ( &6 SIRWFWUVHDUK DFRIRW  / IYIQ) / DEV FRP EIQHV IRFXV
JIRXSV  GHP ROQAMDMRYY DQG ABNHKRTGHU HQIDIHP HOW\R DQDOWH  \WHVH
GPIEV DG DAWHW GQIMODIRY DARW BXMGHW SIRFHWHY - AJLBO
HFRV WP V' DQG VRFR HQYILRGP HQBOA AP

) XWUH UHBIYDQFH 7KLY DSSURDFK KHSV SRIF P DNHY EHWHU XQGHYADIQG \WH
FRP SB[ IQMDPIRQYY \KDSIQ) GIMIVDIRY 1Q DIUEXGMMH %  FROUGHUQ
EHKDYIRXUDOGUYHY WKVWDQG  AMP I 1P SDFW  SRIFIHV FDQ EH GMIQHG R
DGRUHW EDUHY  UHGXFH LQHTXDOMAY DQG WIHQIWHQ QL MIOHFRV WPV 7KLY
VXSSRW P R HIHAYH VWDWMI LHY 1RUVABICDE®! DI UEX@UDOIQQRYDIRQ DQG

UHVSROVE®! GJ MUOADOVIRUP DIRQ



 QWRGXPIRQ

6 XVWHIQDE®! GLIMIOVDARQ RSHIDWMV DV D JXIGQ) VBUHW ZKIFK Z 1@
HP ELDFH VRFIHVEO EHQHIW ZKI® DOAFISDAQ) DQG P MIDWQJ  UVAV
DWRFIDMG  ZIW DIUFXGMXWDO GUIMIO WDQVIRWP DARQ 6 XVWBLQDE®!
G LMIO/DWRQ IV D SIRFHW RI VRFIDO WDQVIRWP DARQ E\  ZKIFK GLJLMIO
WFKQR®RJIHV DIH HP ERGHG LQR VRFIR HFRQRP IF @H VR SWRP RWM LOWD

JHOHDARQDO  IOMUJHOHIDARQDO  IQMUVSHFLHV ~ ZH@BHQJ  WHGXFH
LQHTXDDAHV DQG P SURYH WH KHDIOK RI HFRV WP

0DQ DP Rl &2' (&6 LV VR DFKIHYH VXWELQDE®! GLJMIOVDMRQ 1Q WH
( XURSHDQ DJ WLVHAVRUE\ LOWJ LIDWQJ VRFLDO HFRQRP IF DQG HQYLLRQP HQWIO
GPHQVIRQV ,\WDPV W HQXWH WDW GLJIMIO WFKQR®RILHV  HOKDQFH
SIRGXFWIW DQG HILFIHQR  ZKIB SWRP RWQ HTXMIEG®! &RQ WP

VXMBLOQDEION RXWRP HY  IDIWHUWDQ UIHQIRUFLQJ XQVXWVWRLQDE®T J URZ W RU
WFKQR®RJ LEFDALQHT XDDW

$SSWIRDFK ,Q &2' (&6 VXWBICDEGI GIMIVDIRY IV GUYHQ WWRXIK / IMQJ
/ DEV Z KHWH QEKH GIYHOH SHUP HQBMRQ H SBUHV LQGRYDWYH SUDRIFHY ) LIXUH

,QURYDIRQ QMU HADUHY HFRXUDIH BNHKRTGHY R DGRSWUHVSRQUEG
QJ MI/DURQ EHKDYIRY Z KIB! HYDODWRY P RQURUVABICDELON RARRP HV 7KH
IQWMYH HP SKDWWHV FRFUDIRQ  WIN-KRTHU HQIDIHP HQV DQG - ®FDO
DEDSVMRQ R WKCQRBIIHY |, WIQMI DMV VRAIDO HQVILRGP HQWO DQG HARQRP [E
REMPIYHY  HQUXUQ) \WDWGL MIORRY VXSSRWEURDGHU VXBICDELDN \WDQUMRQY
UDKHU \KDQ SXUHO HIIFHGR JDIQV &2' ( &6 H STAMY DFFRXQN IRUM AMP
LQMGHSHQGHQAHY HHGEDAN GRSV DQG HMEDOFRQUGHIDIRYY % FRP EIQQ)
H SHUP HOBMRQ HYDODURQ DQG P RIYDIRQ &2 (&6 FUDMV SDKZD\V IRU
DJUEX@MUDODPRY R WDQUMRQ 1URP  FXUHQWSUDRWEHY \RZ DG SUDRIFHY \WDW

HP EHG VXMBICDELDN 1Q \WMFKCQREJ LFDO IQAMMRCDO DQG HFRBJ IFDAQMIDRRQY

6

) XVWUH LHBIYDQFH 7KH Vi P DSSURDFK DOR DI QV Z W D QHHG IRUD VKIWIQ
KRZ SRIAPDNHY WIQN DERXW DIJUEXGMUDO GILMUODIRQ : RN GRQH 1Q
&2' (&6 VXIIHW WDWWH SUREGP IV QRACHFHWDUD D OFN R NQRZ BIGIH
DERXWZ KDWR GR EXVRMQ D SHYMAMQAIDIGUH \R WDQUDWM \WDWRCRZ BIGIH IQR
VMBIQHG FRRUBCDIMG DAIRQ $ FUHAE®! SRTA  YIMRQ IRU VXARICDE®H QI MIO
MDQVIRUP DURQ P XVWIKHUH RUH BIWAE\ WHDMZY KLY DV D VA VAP DU DQG P XQlY

GIYHAP SGP HQIMRQ FKDMIQIH 7KDWP HDQV P RYIQJ DZD\ ILRP RQH RII IXQAQJ
FO DQG VKRWMP SIRWPW®JIE DQG IQAMDG FRP PN R P X@A HDU
URDGP DSV Z W DEDSWH JRYHDGQRH P HFKDQWP V WDWFDQ UHVSRQG \R IDW
PRIQ) \MFKQRRIIFDO FKDQIH DQG YDW® KHMRIHQHRXY RQWH JIRXQG
UHDDMHV

&UMFD® VXFK D YIMRQ P XVWUHVIMKH \MP SAIRQ \R WHDWEL MIQ/DMRQ DV
IKHHQ® SIRIWMYH RU EHQHIFIDO 3RIF VKRXG IQAMDG GHIQH ZKDW
VYMBICDE®! QI MIQVDIRQ P HDQV 1Q DIUEXGMUDOMP V \RRY DQG A VP VV \WDW
GHP RQMDE® UHGXFH HQYILRQP HQBCEXWEHQY  VXSSRWUDWHUWDQ P RQRUDQG
VXUYHO IDWP HY DQG GMMEX\M YDOH IQFGAQ) GDW 1DIL® DFIRW \WH YDGH
FKDIQ 7KH ( 8jV H MY IWDP HZRUW WH * WHQ ' HDO \WH ) DIP \R ) RN
6MDMI\ DQG\WH &$3  SURVIGH XVHXCDQRKRY EXVWKHUH IV QR UIREXVWEDVHIH
DI DIQMZ KIEK \R P HDVXUH SURTUHW ( WBEQVKIQ) FUHGE®! G MICEDVHIHY DQG
WQ  IQDQADO VXSSRW H STV R VXWBICDEIDW RX\WRP HV ZRX@  JLYH
FRHHQFH \R ZKDW IV FXUHQ® D 1P HOMG OQOWDSH . QRZBGIH
LQMP HADUHV DQG $. ,6 DRRY P R JHQHD® KDYH D AXFIDOURG! \R SO\ 1Q
KLY

&2' (&6 '  &ROFHSWDO WP HZRWN GDIW &2' ( &6
SRIF\ HOYILRGP HON

/ HDQH 7TRZQMHQG +XWRQ _BDQCH \RZ QVHOGH KXWRQDE XN . DWNCH
6RPD : 85 NDWOHVRP D# ZXUQD  (PW  f@&  %6&
HP 10 NO# EVEUV-DUK
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S ? 3UDPWFH DQG LOMIDPARQY Z KIFK DA
5HIIP HY 3WPWEH DQG LOMIPMRQY EDHG . ( FRCRP LEDI \X\WACDE®
RQ DYDDEGI  RSSRUMQUHV . 6RADD \XWRACDE®
P RAWYDWRQY DQG FOSCEIOARY . ( QVLRGP HOMITD \XWIACDE®

( [ SHIP HORARQY 6 XWIRICDELOWV

1 [FKHV HYDODARQY
JQORYDARQ LOMUP HGIDUHY ( YOODRWY

$. .6
0 RWYDWM RWHY R [ HHOUWHVSRQUE®! $ WHWHY IQWDWYHY FRQGXPAMG
IRUVMEICDE®! GJ MEQDWRQ IRUMMEICDE®! G MEQ/DWRQ

YLIXUH 7 WDQUMRQ SDIKZ D V\KRURXIK / IYIQU / DE H SHUHQFHV DQG VXBICDEIOW HYDODMRQY 1Q&2 ' ( &6



 OWRGXPURQ

7KH$ J UFXGXIWDO QRZ BIGJ H DQG ,QQRYDARQG\ VWP V $. ,6  DRVRWY DV HWI LRXS

$ JUFX@YLDO GLJ MIOVDMRQ GHSHQGV RQ HIHPWYH NQRZ ®IGIH H FKDQIH
DP RQJ GLYHWH DRVRWY/ \ HWWH VWKFMUH DQG IXQFURQQU RI $.J UFXGXDO
. QRZBIGJH DQG ,QQRYDMRQ 6\WWPV $. .6 UPDQV LQUXIILFIHO®
XQGHUARRG ) LDJP HOMG IQMDFWRQY  XQFGDU LRGNV Rl LOMUP HGIDUHV
DQG JDSV EHEHHQ SRIFA\ UHVHDUFK DQG SWDFWFH KLQGHU FRRUGIQDMG
NQRZ BIGIH IRZV @P IMQJ WH DGRSWRQ VFDOQJ DQG P SDFWRI GLI MO
LQQRYDMRQV LQ DJ UFXOXH

0DQ DP 7KH PDQ DP LV \R DQDOVH DFRU FROAMMIMRQV DQG
JRYHUQDQFH P HFKDQWP V ZIWIQ $. ,6 VXURXQGEQI WH &2' (&6 / LYLQ
/ DEV 1RU DJ UFXOXWDOGL] MIVDMRQ  7KH UHVHDUFK VHH\V R IGHQAN  NH,
DARY IQOHYFLQ) LOORYDMRQ SWRFHWHY DQG VR H DPIQH ZKIFK
JRYHUQDQFH P HFKDQWVP V VXSSRUAMRU FROMWDIQ FRADERIDARQ NQRZ BIGI H
H FKDQIH DQG WH LP SGP HQEMRQ Rl GL] MBOVROMRQV LQ DI UFXOXH

&RP P XQFDWRQ VHEHV  $ FFRXQIDQNV
$ JUFXOWWDOSIHW 1 * 2 V

,BXVWXSSTHY ) DPP HY ) RRG SIRAHWRY/ 5 HVIIBIY/

&RQUXP HWY/ ///"

([ WIMRQ

( GXFDARQ

S HVHDUK

YUXH  $PRYIQWHS$JUEXGMDQ QRZ BIGIH DQG, QQRYDIRQ6\ WP $. .6 R QUHPWHBIVDQRH
IRUDJ UEX@MUDAQCRYDURQ IQ WH IRRG FKDIQ $GRSWGILRP 6&$5 $. ,6

$ SSWIRDFK  7KH DSSURDFK DCDOVHV $. ,6 1Q UHDMRQ \R QLI MIQVDURQ [QUDMYHY
IP SBP HOMG WURXIK &2 (&6 /IMQ) /DEV )UXWH  7KH DQDOWY IREXVHV
RQ DARUFRQAMEIMRYY IQMDPRYY DQG JRYHLDGFH P HFKDQVP V \WDWWKDSH
NQRZ BIGIH JHQHIMRQ WKDUQ)  DQG DSSTFDMRQ $  VRAR HARBJ IFDOM VWP V/
SHWSHAYH LV XVHG \R H SBUH KRZ DRRY IOAMAMRQY DQG UHVRXUFHV LQMDFW

Z \MIQ VSHALLIF LQQRYDVRQ FROM W

( P SIFDOUHVHDURK Z DV FRQGXAMG DFIRW  / IMIQ) / DEV ) UXWH  ,Q HDFK
FDVH VABNHKRGHY SDWMFASDWG LQ D VWKPWUHG P DSSIQI H HUAVH \R IGHQM WH
DRARY IQYROHG 1Q WH IRFDODRIRQ VIWDIRQ UHDWG \R GJMIODIRY 7KH
P DSSIQ) \RROYVXD® UHSUHVHQAG UHDMRQUKISV DP R DRRY DQG HQDEGIG
SDMFSDONV \R UHGRWRQ WHU URBNV  IOMDRAIRYY DQG IQOHQRH Z WIQ \WH
IQORYDURQ SURFHW ' DB} ZHWH FRIPWG WURXIK IDAOBMMG Z ROWKRSV DQG
AVPXWRQY/ ZMW IDPHY UHVHDUKHY DGYMRY FRPSDQHV DQG RKHU
ADNHKRTHLY HQIDIHG IQWH / IYIQJ / DEV

7KH DQDOWY IRBZHG R A FBV R TXDOWWYH FRAQ) ,Q WH IIWAVA F®!
UHBIYDQADRRY DQG JRYHEDQRH HBP HQN Z HUH IGHQMHG DQG FDWMIRIWVHG ,Q
\WH VHFRQG P\ F®! \WHVH FDWMI RUHV Z HUH UHILCHG DQG FRP SDUHG XMQJ DQ'$. ,6
DQDOWFDAIUDP HZ RUN VR LOMSUWSDWALY DFIRW FDVHV 7 KLY DSSURDFK HQDE®IG
\WH IGHQMEDIRQ R NH DRRUWSHY WH URBI R IQIMIP HADW RUDQVDIRYY DQG

\WH JRYHCDGQRH P HRKDQWP V VKDSIQI. FRIERIMRQ DQG NQRZ BIGIH IGZV 7KH
UHVXOV SURYICH D FRP SDUDWH RYHYIHZ R KRZ GLIHHQADRRY FRQOMEX\M \R
QI MIAQQRYDIRQ SURFHWHV Z IWIQ DI UEXGMUDOA AP V



 QWRGXPIRQ

) XWMUH UHBYDQFH 8 QGHWABQAQ] $. ,6 VKPMUHV 1V HWHQIDO
IRUVXSSRUMG) VXVIBIQDE®! GJ MIOWDQVIRIP DURQ 1Q DI UEX@MUH
7KH DQDOMY KUIKD KW \WH [P SRUBQFH R IQMP HADY  DRRY
Z KR FRQQHAWABNHKRTHY | DAOEW NQRZ BIGIH H FKDQIH DQG
HDE® FRREQDIRQ DFRW RUDQVDIRYY DQG JRYHUDGQRH
GYHY 6WHWHQQ) \WHVH LRGN FDQ [P SIRYH FRMERDIRQ
HXDGFH GDWIQ) SWRFHWHY  DQG  DFFHBADW  IQQRYDIRQ
DGRSVRQ ) XWMUH UAVHDUFK DQG SRIF\  GHYHBSP HQV FDQ XWH
$. ,6 DQDOVY \R GMJIQ P RUH IGFOMYH DQG HIHAIYH LQORYDIRQ
VWPV HOUXUQ)  \WWDW QIO \MRKQRBILHY  FROMEXWM \R
HFRGRP |E YIDEIMV HQYRQP HQBOXWABICDELDY DQG UHVIGHQFH 1Q

DJ UEXAXUDOA VAP V
&2' (&6 5 HSRWRQ ' LJMBO( FRMWMPV_&2"' (&6 5 HSRW
RO ' UMW ( FRAWMPYV _ IICDO &2' (&6 ' UHSRW RQ SRR
HOYIURCQP HONV GDIW 3RMA EUH $. .6 ) JXWH ) BHTXHQR R UAVSRQUHV IQ Z KIFK D WSH R DRRUZ DV P HQIRCHG GXUQ)

WH P DSSIQ H HFFVH

uDWf +HUWHD +2+ %+ HUIHDF XQ KRKHKHP GH DQG $QGUD
CQHIP +2+ DOQGHD NQHUP # XCQLKRKHCKHP GH
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YXMOQHW SIRFHW BHYHO

$ WEXVIQHW SURFHW GIYHO UMNV RI RYHURRNIQ) KRZ  GLJ MBOWFKQR®RJ LHV
DIHFWIDWPP RSHIDWRQV FDQ GDG \R &Z VXWBIQDELOW 1Q GLJ WBOVDWRQ
RXWRP HV : IMWRXWDQDOVIQ) FKDQIHV 1Q VBWVNV DRRY/ WHVRXUFHV DQG
GHFIMRQP DNQ) GUJMIXIVDAWRQ P D IQARGXFH IQHIFIHQFIHY  LQFUHDVH
FRW RU FUDW RU DQIVDWRQDO FKDEQIHY GDGIQ) VR SRRU DGRSWRQ
RXWRP HV DQG LQH [HPWYH SRIF\  DGYIVRY  RULQYHWR HOWGHFLVIRQV

7KH DP R WL/ FKDSWU IV \R DQDOVH KRZ GLJMIOVDARQ DIIHFW
DJ UEX@UDOEXVIQHW SIRFHWHV E\ H DP LQLQJ WH FKDQJ HV IMIQWRGXFHV
1Q DARY VBVNV UHVRXUFHV DQG GHFIMIRQ SRIQW 7KLY SHWSHAWYH KHSV
IGHOAM\ WH VSHFULIF FRWY DQG EHQHIW RI GLJIMIO WFKQR®RIIHV DQG
P SIRYHV XQGHOMIQGQ) Rl KRZ GULMIO \RRY WDQVIRWP  IDWP BIYHO
RSHUIDWRQV

7KH EXMQHW SUIRFHW P HWWRCGRB®IIFDO DSSUIRDFKHY @ WIQ \WH &2 ( &6
SURHAFW IlYH FRP SEP HQBY DWHWP HONDSSURDFKHV ZHWH CGHYHBSHG W

DCDOVH G MBQY/DMRQ DWKH EXMCHW SURFHW GIYHO

. $ VRAR\WFKQFDO SIRFHW P RGHT@Y DSSIRDFK HDPIQHV KRZ QJMIO
WRKQRBJLHV BMKDSH IDP SIRFHWHY % FRP EIQQ) 9%XMQHW 3 URFHW
0 RGH®B DQG 5 HTXWHP HQW ( QIICHHUQ) WH P HWRG UHSUMVHON DRRY
UHVRXUFHV JRDY DQG ZRINBZV EHRUH DQG DIWU QI MIVDIRQ  HQDET
\A VWP DU FRP SDUVRQR! KDV 1My DQG KR EHy SURFHWHV

. $ VRADODQG KXP DQ FHQWHG DWHWP HOMQYHNDWY KRZ  GJ MIVDIRQ

DIHFW IDP HY ZRWHY DQG IDP IO P HP EHY 8VIQ) TXDOBMYH P HKRGY
VXFK DV ZRUIWKRSV DQG IQMYLLZV DRIRW / IYIQ) / DEV \WH DSSURDFK
DQDOVHV [P SDPWRQ Z HOEHQ) W@ TXDOV R ZRW P H P DQDIHP HQW
DQG VRADAHDMRQY Z WIQ IDWP 1Q) VA P V

. $QHMRP HQECDWHWP HQADSSTHV FRP SDUDYH / LIH &\ F®I $ WHWP HQW

R TXDQM KRZ QI MIOMPKQRBJ IHV LQGHQFH BVRXUFH X\VH HP MRQY DQG
HOQYILRGP HQEOIP SDFW R DJ UEXGMUDOSURFHWHY B\ FRP SDUQ) QI MIIVHG

DQG QRQ GJMROVHG VFHCDURY DQG IGHQMA 1Q) HOVILRQP HQNOKRWSRW DQG
WDCGH RIIV

. $Q HREPIF DWHAWP HQV HYDODWMY \WH IIQDGADO 1P STFDWRYY R

QI MO/DIRY \WIRXIK VXUYH V EXGIHWDQDOMY  DQG 1 HW3 UHVHQWO DBH
FDBXOMRQY P HDVXUQ) LQYHR HONFRAV. RSHIDMRQDOFKDQIHV - SURGXPIW
JDIQV DQG SR MJELDN GNHG R QLI MIOMAKQREBJ\  DERSURQ

. $ 7THKQRBI\ $WHWP HOWRRO7$7  VXSSRUIW VWIKPMUHG GHAMRQ P DNQYJ

B\ FRP SDUQ) GJMIOMAKQREJ HV WURXIK D P XGVFUMMUD [UDP HZ RN DFIRW
WFKQIFDO HFRQRP IE. HQYILRQP HQBO DQG XVDELOW QP HVRQY  J HGHUDY
DQ\HG VXV \R KHS IDP HY DQG DGYIVRY VHBPWWKH P RAWVVXMDE®]
VROMRQ/



YXMOQHW SIRFHW BHYHO

) XWWH HBVDQFH  $WHWIQI GIMIVDIRQ DVWH BEXVIGHW SURFHW GIYHO
SURVIGHV YDODEG! IQUI KW [RUIP SURYIQ) \WH GHMIQ DQG P SBP HQIMRQ R G MIO
WFKQREBJ HV 1Q DIUEXGMUH %8 DQDOVIQ). RSHUDWRQDO VRADO HYILRQP HQIO DQG
HFRGRP IE [P SDFW ABNHKRGHWY FDQ EHWHU IGHQMA  EDWIHLY \R DCRSUIRQ DQG
RSSRUMQUAV [RURSWP VDMRQ 6 XFK IQIMI UDMG DWHWP HON VXSSRWHYIGHAH

EDVHG SRIF\ P DNQJ)  \BUJHWMG DGYVRY VHYIEHV DQG WRKQRBJ\  GHYHBSP HQW
DO CHG Z W IDWP WDV ,Q \KH IXVMUH WIHVH DSSURDFKHV Z LODWIMAI XIGIQ) RQ
QI MIOQ/DMRQ ADWMI LHY WDVWANHQ) \WHQ SURGXRIYIW VXXWBICDEIDW DQG UMMHQRH
DFURW ( XURSHDQ IDWP 1QJ VA VWP V/

,Q SDWFXOU WY FKDS\WU DEGHWHY DWHWP HON' DSSURDFKHY  DWEXVIGHW
SURFHW BIYHORPMQ) RQ

@ 3 RFHW P RGHOIY

@ 6 REIDKXP DQ FHOMUHG DWHWP HQW
@ (QurRe HaBDWHWPR HW

@) (FRERP E DA KW

@ $ 7THFKQRB®I\ $ WHWP HOWRRO7$7



YXMOQHW SIRFHW BHYHO

3 lIRHFHWHV P RGH@QJ

' LI MIOWFKQRERI LV DIH RIWQ LOARGXFHG LOR IDP QU Z WRXWD FGDU ~ 0DIQ DIP 7KH PDIQ DIP IV WR GHYHRS DQG DSS® D P HMRGR®I\ R

XQGHWABQGQU R KRZ WH FRX@G WDOQVIRPP GD VR GD EXVIOAW A VWP DWFD@® FDSWIH DQG DQDOVH KRZ  GLIIMEO WFKQRM®RILHV P D\

SIRFHWHV &KDQIHV 1Q VDNV LRGNV GHFIVIRQ P DNQJ  DQG FRRIGIQDWRQ ~ WDQVIRWP  IDP BIYHO EXVIQHW SWIRFHWHV . H UHVHDFK  TXHVWRQV

UHP DIQ P SAFIWP DNQJ MG LEXAWR DWHW FRYW EHQHIW DQG WDGH DGGLHW KRZ \R UHSUHVHQWFKDQIHV 1Q DFVRY UHVRXUFHV DPRYIMHY  DQG

RI1V RUWR FRP SDUH GLJ MIOVDAWRQ H | HFW DFLRW FRQWM W IQRWP DARQ IRZV DIWU GUMIOVDMRQ DQG KRZ R DFWYHO LQYROH
VVINHKREEHWY 1Q FUHDAQD WH UHSUHVHQUMRQVY
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YXMOQHW SIRFHW BHYHO

$SSWIRDFK ~ 7KH VRAR \MFKQFDO SURFHW P RGH@® DSSWRDFK  FRP EICHV
WIQEDG QRIMRYY IRP SHTXIWHP HON ( QIQHHUQ) 5( DQG 9%XMQHW
3URFHW ORCHBY %30 < I6\BU 80/ DQG %30 1< \R UHSUAMVHQN GILBO
MDQVIRWP DIRQ WURXIK \WWUHH FRP SBP HQBUY  UHSUAVHQBMRQY J RDO VMKPMUA

DQG DANMW GDIWPV )UXH  LOWDW DQ HDPS®! R DQ DRMW
WDQVIRWP DIRQ ADIWDP VKRZ 1Q) \WWH RYHUDSSIQ) YIHZV R D YHMUCDUDQV |DUP

YMWDRPYMA EHRMH DQG DIWU WH IQURGXAIRQ R D ) DWP 0 DQDIHP HQW
QRP DIRQ6\VWP ) 0,6 7KHGDIWDP KLIKD KW WH SURFHW WDQVRIP DIRQ
WURXIK D FREXUFRGHG VA WP EGH IQEFDWA \BVNY LOARGXFHG Z W \KH G MBO
VROMRQ UHG IQAFDMY \BVNY UHP RYHG DIWU QI MIO/DIRQ DQG J UHHQ LQAFDMY
XQFKDQIHG W\ ) RU HDPS®I DRWMAV WXFK DV GR XQ@DVRXQG DU
XQFKDQIHG Z KI®i GHZ \BMNV IQFOGH JHQHIDW UHSRWE\ \KH ) 0,6 &RQYHWHD

P DQXDCDRMYMAV VXFK DV DQQREM RQ SDSHUDWH WP RYHG

7KH DSSURDFK KDV EHHQ DSSIHG 1Q&2 ' ( &6 / IYIQJ / DEV IRTRZ Q) \WH \AMS E)
MS SURFHGXUH SUMVHOMG 1Q )XW  7KH CDB QHHGHG W GHUYH \WH
UHSUMVHOIMRQY KDYH EHHQ FROPMG DW\WH GYHOR /IMQ) /DEV ZLK
LQIRUP DIRQ VWIKPWUHG [Q SUH GAMI GHG WP SOV 3 URFHW P RGHY KDYH EHHQ
WHQ IRP DOHG  UHSUAVHQIQ) \WH SURFHW EHIRWH KDV Iy DQG DIMU KR EHy
QIMI/DIRQ 6\BN-KRGHY KDYH EHHQ LQYROHG 1Q YDIEDWY DQG HIQQ) \WH
PREGHY 7KH PDIQ RARRPHV DU WH YIWVXDO UHSUNVHQIMRQY R SUIRFHW
WDQVRP DIRQ  KUKOKIY DEGHG DQG WP RYHG DRANMEN DRRY DQG
UVRXUFHV  7KHVH RX\SXW HXDQFH WH WKDUHG XQGHWARQAQ) DP RQ
UHVHDURKHY DQG SUIDRMRGHY  VXSSRWWTXDOBMYH FURW FDVH FRP SDUVRQ DQG
SURVIGH LOSXW | RUFRYEHQH MDQDOMY

&KIDWD 0 DQRDW &15 _FKIDWD P DOCDUE DNAMFQUIWDQG 0 DQIR YDFFR
&15 0 DQIR YOFFRY IMMEQUIW

) XWWH UHBYDQFH 6 RAR \MFKQIFDO SURFHW P RGH@) FDSWUHV KRZ  GLILBO
\RRY UAMKDSH SIDRWFHYV UHVSRQUEIDMY DQG GHAMRQPDNQJ RQ IDPV W
VXSSRW MADIYH BQIMNACDODDOMY DBZIQ) P RGHY \R EH XSEDMG DV
WFKQRBJ HV HYROH 8 VIQJ D VKDUHG P RGH@ OQIXDIH HCDE®N FRP SDUVRQ
DFRW [DWP V DQG WFKQRBIIHV Z KIBI SUVHIQ) FRQIM W7 KH DSSURDFK. TGNV
TXDOEMYH QUL KW Z M HFRGRP IE VRALDO DQG HQVILRQP HQBCHYDODUMRQ DQG W
YIVXDOP RGHY | DAQBMM WINHKRGHUGD®IXH YDEEDIRQ DQG GDQQ) P DNQJ

FRP SB[ SURFHW FKDQJ HV DFFHVMIE®! DQG XQGHWARIQEDE®! |RUERK UHVHDUFKHLY
DQG SUDRMRQHY

&2' (&6 5 HSRWRQ ' JMIO( FRAWMP V. _&2' (&6
RO ' UMO (FRAWMPY IICDO  &2' (&6
HOYILRQP HOV _GDIW

S HSRW
UHSRW RQ  SRIR
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YXMOQHW SIRFHW BHYHO

6RFLDOKXP DQ FHQWHG FRVW DQG EHOQHI W DWHWP HQWRI IDUP GLI VDXOVDWRQ

+XPDQ DQG VRFIDO IP SDFW Rl IDWP - GLIMXIVDWRQ  WFKQR®&RJ IRV DQG 2YHUWP H SRRWD DQJQHG GLJWMIOWRRY FRX@ Z HDNHQ Z HOEHQJ  WHGXFH
SRAFLHY UVN RYHBRNQJ 1DWP HY LHDOQHHGY DQG FDSDFMHY 7KLV P D WKWIQ WFKQR®RI\  DQG XQGHWP LQH WH VRFLDO VXWEIQDELON Rl XWDO
IHVXQV 1[Q WFKQRWAHW  VN@ P VP DIFKHV  XQHTXDO DGRSMRQ DQG FRP P XQMHV
UHVMBQFH R LQORYDMRQ
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YXMOQHW SIRFHW BHYHO

0DIQ DP 7KH PDIQ DP LV \R XQGHUAEQG KRZ GLJ VIO WFKQR®RJ LHV
LQIOXHQFH IDWP HY HYHY GD\ SWDFWFHY Z HOEHQJ  DQG VRFLDOG\ QDP LFV DW
WH IDlP ®GIYHO%. |IRFXVIQI RQ IDWP HY HP SR HHV DQG IDP L® P HP EHW/
WHWXG H SRUHV KRZ GLI MIQVDMRQ UHVKDSHY Z RUIN RU DQVDARQ VNG
SIRIHWIRQDO IGHQMV DQG IHDMRQVKISV ZIWIQ GLYHWH DJUFX@YDO
W\ WHP V

$ SSURDFK 7KLY DWHWP HQADGRSW D TXDOBMYH KXP DQ FHQUHG DSSURDFK \R
LQYHVIM DWW KRZ QLI MIQVDURQ DI HAW IQAYIGKDY Z MKIQ IDP EXVIGHWHY 5 DIWHU
\WDQ IRPMQI RQD RQ HFRGRP [E HILFHQR RUUDWY R \MFKQR®J IFDODGRSUIRQ
\WH DSSURDFK H DP ICHV WH OHG H SHUHQFHV R IDPHY HP SR\HHV DQG
IDP 1O P HP EHY ,\WH SBUHV KRZ GLJMIORRY LQIGHQPH HYHY GD\ Z RUN LRXUCHY
GHFMRQ P DNQJ SIRFHWHY BDWIQ) GHHGY DQG VRADOQMIDANRYY DV Z HODV
KRZ \WMHVH FKDQIHV \KDSH ZHOEHQ) DQG SIRHWIRQDO IGHQW Z LKIQ
DJ UEX@MUDOFRQM W

C MMQ WH &2' (&6 3WRWFW WH WXG IRBZHG D WKPXUHG \ER AMS
P HWRGRBJ\ GHMLIQHG \R FDSWMUH WH FRP SB[ W R KXP DQ P SDFW DMDUWP
GIYHO 7KH IIIMMMS IQYROHG D P X@AVASEDY Z RIWKRS EUQIIQ) \RIHKHU
UHVHDURKHLY Z W H SHMYH LQ DI UEXGMUDOA VWP V' G MBAQQRYDIRQ DQG VRADO
VAHQFHY ' XUQ) WV ZRIWKRS NA GPHOMRQV R KXPDQ [P SDRWZ HH
IGHQIMHG DQG VWKPUUHG DURXQG \MUHH FRUH FRP SRQHQIWV LQAYIGXDY ZRIN DQG
IDUP RUDQVDMRQ 7 KHVH FRP SRQHQN Z HUH IXUKHUMDQVDWG IQR [LYH \KHP DIF
DUDV XVHG DV DQDOWDOIQAFDRY +HDW  : HOEHQ) 6N@ . GRZBIGIH
4XDOWR : RN 7IPH DQG&RP P XQUWEN 1 HERUW 7KLY ILDP HZ RN HQUXUHG
\KDWERW \BIQJ LE®! DQG IQIIQILEG! HIHAW R AL MIQ/DMRQ FRX@ EH A AP DUFD®

H DP ICHG ) LIXWH

7KH VHFRQG WMS FROMIMG R VHP LMIKPWUHG LOMYIZ V Z W 1DUP HY DFIRW

IDUP V SDMASDIQY) 1Q  ( XURSHDQ/ LYIQJ / DEV 7KH VDP SBI IGFOGHG ERK
KUK® GQIMIDMHG IDPV DQG IDPV FXWHO® XQGHURQ GJMIO WDQUMRQ
FRYHUQ) D YDUHW R FRS DQG QHWRFN W VWPV ,QMYIHZV FDSWUHG ERW
UHDOVHG H SHUHQFHY DQG DQIFSDIMG FKDQI HV UHDWG R \WH XVH Rl QLI MJORRY
7 KH FRIBPWNG CDWJ Z HUH DQDOVHG XMQJ 19LYRDQG0 $; 4' $ WURXIK D K\ EUG
\WHP DIF DQDOMY FRPEIQQ) GHOXAIWH FRAQ) EDVHG RQ WH ZRUWKRS
ILDP HZ RIN Z W LQGXPIYH FRAQ) W IGHOM HP HUILQ) \WHP HV 7KLY DSSURDFK
HQDE®IG D FRP SUHKHQUYH XQGHWABQAQ) R WH EHQHIW DQG KXP DQ FHORHG
FRW DWRFADWG Z I\ IDUP G MIO/DURQ

) XWUH HBIYDQFH  7KH DWHWP HQVSIRYIGHV D IRXQEDIRY 1RU LQMI UDIY
KXP DQ FHQUHG IQAFDRY QR IXWMUH GIMIQ/DIRQ VADWILHY 1Q DI UEXEMUH
YXOIQ) RQ WLV ILDP HZ RN IXUMUH UNVHDUFK FDQ FRP EIQH TXDDIAYH IQUIKW
Z W TXDQIMIAYH VXLYH, VV R FRP SDUH [P SDRW DFURW FRXQUHV IDWP WSHY DQG
GIYHY R QJMICDGRSMRQ 6 XK HYIGHQFH FDQ KHS SRIF\ P DNHY DGYWRY DQG
WRKQRBJ\  GHYHBSHY GHMJIQ WRRY DG VXSSRWV P HDVXUHV \KDW UHGKFH
WRKQRAMHW  DEAHW WO JDSV DQG WHQIWHQ IDPHY  Z HOEHQ)
DXWQRP\  DQG VRADOFRKHVIRQ ZKIBI SURP RUQY IQFOMYH DQG VXARICDE®!
QI MIORDQVIRUP DURQ 1Q DI UEX @MU

82' (&6 6\ OKHVY UHSRWRQ ( OVILRCP HOWO ( FRCRP IE DQG
@ 6RADOS % R IDP_GIMIOVOMRO GDW, &2' (&6 ' 6\ \AKHWY
UHSRW RO ( OVILRCP HOBO ( FRORPIE. DOG 6RADO & % R IDWP

GIMOOMRO GDIW, 3RO\ EUH * HOGHUAP HOMRO

$O[ID * REWFKW,15%( _DB{ 1D JREHEKW IQUDH 1UDQG 0 DXWR ) BUH
15$( P DXRIGH # 1QDHIU
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YXMOQHW SIRFHW BHYHO

7HFKQR®JILHV P D\ EH DGRSWG Z IMRXWXQGHUABQGIQ! WHUIX@AH F\ FOI
FRQUHTXHQFHV 7KLV FDQ ®DG R KIGGHQ WDGH RIIV VXFK DV LQFUHDVHG
HOHU\ XVH P DMUDOGHP DQG RU HP IWIRQV ILRP  GLJ MIOLQ LDVWAKFMUH

3RCIAPDNHY DQG IDPHY PD WHHRWH SWRPRWM VROMRQY WDW

XQOWMRQD® XQGHP LOH HQYLLRQP HQBOVXBAQDELDN

0DQDIP 7KHP DQDIP LV \R HYDXDM KRZ GLI MIOWFKQR®RJ LHV 1QI OXHQFH
WH HOYILRQP HQWO IRRBUQWRI DI UFXOXWO SIRFHWHY 9% FRP SDUQJ
GUMOVHG DQG QRQGULMIVHG IDWP LY SWRAFHY  WH DWHWP HQW
LGHQWIHV FKDQIHV 1Q HQHU\ XVH HP IWIRQV DQG UIHVRXUFH FRQVXP SURQ
DQG GHWLP LOHV Z KIFK VR HV Rl WH SURGXFUWRQ VA WP FRQWEX\WM P RVW/

R HQYLLRQP HQWAP SDFW

$ SSURDFK 7KLY DWHWP HQADSSTHV \WH SUQFIS®NV R / LIH &\ F&I $\WHWP HQW
/&$ \R DQDOVH WH HQYILRQP HQEOIP STFDVMRQY R QI MIQVDMRQ DWKH [DUP
SURFHW BIYHO/ &$ 1V D Z IGHD XVHG P HWRGRBJ\ IRUHYDODUWY HQYILRQP HQBO
IP SDFW DFURW \WH HQIH @H R\ FBI R D SURGXPWRUDRIYW [URP UDZ P DWAUDO
H WDRIRQ DQG SURGXAIRQ \R XVH DQG HQG R @H ,Q WH FRQM WR' DI UEX@MUH
\KIV DSSURDFK D@BZV UHVHDUFKHWY R TXDQM KRZ WH IQARGXAIRQ R GLJMIO
WRKQRBJIHV P RALHY UHVRXUFH XVH HP MMRQV  DQG HQYILRQP HQBIOSUHWXUHY
Z \IQ IDWP 1Q) RSHIDIRQY

. MIQWH &2 ( &6 3URMPWKH P HWRGRBJ\ IRTZV D FRP SDUIDIWH GHMIQIQ
Z KIEK HDFK DI UEX@MUDOSURFHW 1V DQDOVHG XQGHUWER VFHQDURY D UHIHWHGFH
VFHDUR UHSUAVHOIDY WH  FRQYHQIRDO QRQ AJMIOHG SIRFHW DQG D
QA MIO/HG VFHODUR LQFRUSRUMQY \KH UHBIYDQAGRL MIOMAKQRE\

7KV FRP SDUVRQ DBZV \WH IGHQMEDIRQ R HQVMURGP HQBOFKDQIHY AUHA®
DWIEX\DEG! \R QI MIQ/DMRQ ) LIXUH

' DWW FROAIRQ FRP EIQHV VHYHDOVRXUFHY  IQFGAQ) IQRP DIRQ IRP / INQ)
/DEV  IDPHU IQMYLZV \MKQEDO GREXPHQIMRQ DQG  HABEQKHG
HOVILRGP HQIOEDWWEDVHY 7 KHVH LOSXW DUH XVHG R EXIG D / IH &\ F®! , QYHQRY
WDWUHFRGY DO BBIYDQAP DMIDODQG HHU\  1GZV DWRADMG Z 1K HDFK
SURFHW



YXMOQHW SIRFHW BHYHO
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YXMOQHW SIRFHW BHYHO

( QVILRGP HQWOIP SDRW DUH \KHQ FDBXOWG XMQJ P IGSRIQAIQAFDRY VXFK DV
F@P DM FKDQIH SRMQIDO HXWRSKIFDIRQ Z DIMU FRQVXP SURQ DQG UMVRXUFH
GHSEMRQ  7KHVH UAVXQ@V DUH IXUWHU DIJUHIDWG IQR EURDGHU HQGSRQW
FOWMIRUHY IQFOGQ) +XP DQ +HDWN ( FRAMMP V' DQG 5 HVRXUFHV 1Q REHU\R
SURYIGH DQ IQMI DG YIHZ. R HQVILRGP HQBCSHURWP DQFH

% DSSOLQI \KLY FUDGBI \R JUDYH SHYSHAH \KH DWHWP HQANFDSWUHV P SDRV
IRP WH SURGXAIRQ RSHUMRQ DQG GVSRVDOR ERW DJUEXG@MUDOLQBXW DQG
QI MIOWFKCRBILHV  &RP SDUDIYH DQDOMY KL KO KW HQYILRQP HQBOKRWSRW
DQG UHYHDY Z KHUH QLI MIORRY UHGXFH [P SDRW VXK DV \KURXJK P SURYHG LQSXW
HIEHQR DV ZHODV ZKHH WDGHRIV PD RFFXU IRU H DP SBI \WUIRXIK

ICFUDVHG HHJ\ GPDQG DQG PDMIDO UMVRXUFHV  IURP DGYDQFHG
\WFKQRBJ 11V

) XWUH HBYDQFH 7KLY DSSUIRDFK SURYIGHV D IRXQEDMRQ 1RU A AP DIFD®
HYDODWY WH HQYILRQP HQEO VXVBICDEIONV R GJMBO DIUEXGMUH ) XWMUH
UAVHDUFK FDQ H SDQG \WH IWDP HZ RINE\ IOMIUDIGY / &$ UHVXEOV Z W IDP BIVHO
RSHUMRQDOGDWY DQG TXDRBAMYH QUKW [URP IDWP HY ,QFOAQ) IXOKDUEZ DA
OH AFBV DSSOIQ) P XWBG IXQAMRQDO XQW DQG FRQGXAIDY  VHOUMYIW
DQDOVHV Z LOIP SURYH DFFXWDR. 6 XFK ABIQEDUEVHG DWHWP HQV FDQ VXSSRW
SRIAPD\HY DGMRY DQG \MFKCRBI\  GHYHBSHY 1Q SURPRIQY GJLBO
VROMRQY WDWP D) 1P IVH HQVILRQP HQOEHQHIW Z KIB! P IQP MQ) XQOMQGHG
HFR®J IFDOADGH RIV

6

o

&2' (&6 ' 6\ QKHMY UHSRWRQ (( QVILRCP HOWNO ( FRCRPIE DOG
6RADO& % R IDP GIJMUOOMRO GDIW, _ &2' (&6 ' 6\ QNHVYV
UHSRW RQ (QVMIRCPHOWNO (FRORPIFE DQG 6RADO & % R IDP
QIR GDIWY,

&R EHCHIW FRW R GQIJMIOOMRO 1O DIUEX@MUH HYIGHOFH IURP
(XRSH &2' (&6 . QRZGIGIH $ FFHBIDRY:  HEICDU

-RXWDO DWFGH  (( QYILRCP HONO DWHWP HOV R GIJMBDVOMRD 10
DIUEXQIUH $ A WWP DUF UHVIHZ

&2' (&6 ((QVMURQP HONCFDBXOWU

9T RQTXH %H®QO DXUWHO ,15$(  YHRQTXH EH®RQ P DXUH@ IQUDH IU
DQG$®f ID* REVFKW,15$(  DO[ LD JREVHFKW LQUDH U



YXMOQHW SIRFHW BHYHO

)DP HY P D\ LQYHWMQ WFKQR®RI LHV Z IWRXWEGDU HYIGHQFH RI 1LQDQFLDO
YIDEION 7KLY FDQ GDG VR XQH SHAWG FRW SRRU UHMUD RQ LOYHWR HOQW
DQG LQFUDVHG 1LQDQFIDO UVN 3RAF\ P DNHYW DQG DGYVRW P D DOR
SWRP RWM VROMRQV WDWDUH HFRQRP LFD@ XQVXWELIQDE®! |RU GLYHWH |DUP

WSHV

0DQDP 7KHPDQDP R WH HFRQRP IF DWHWP HQMY R IGHOM\ DQG
TXDOW\ WH HFRQRP IF FRW DQG EHQHIW DWRFIDWMG Z W DGRSWQJ
GO WFKQR®RIIHV 1Q DIUFXOXH 9% FRPSDUQ) SWH DQG SRW
GL] MZOY/DWRQ VFHQDURY  WH DWHWP HQWHYDOXDMV 1 LQDQFLDOSHURWP DQFH
LQYHWR HQWHTXILHP HQW  DQG SWRIMIELON KHSLQ) GHWMWP LIOH Z KHWHU
GL] MEOVROMRQV SWRYLGH VXWBIQDE®I HFRQRP LF YDOXH DWIKH IDUP BIYHO

$SSWIRDFK 7KLY DWHWP HOAMDGRSW D P I HG P HWRGY HFRQRP IF HYDODWRQ
WP HZRWN \R DCDOVH KRZ  AJMUO WHRKCQRBJIHYV DIIHFWIDUWP ®IYHO [IQDCHDO

SHURWP DQFH ) LIXWAH 5DKNHU WDQ IRPMQ) VRBID RQ WRKQRBJLEDO
FDSDEIOMN \KH DSSURDFK H DP LGHV \WWH HFRQRP IE FRQVUHTXHQFHV Rl DGRSUIRQ
ICFAGAQ)  IQYHWR HQNV UHTXIWHP HOWV  RSHIDWRQDO FKDQIHV  DQG SRWQIDO
SURGXAIYW JDIQV 7KH REMPAIYH 1V \R FDSUMUH ERW QUHAWICDQRIDORX\FRP HV
DQG EURDGHU HFRQRP IE [P STFDIRQY DWRADMG Z W QLI MIOWDQVIRWP DIRQ [1Q
DJ UEX@UDOA AP V/

: DMQ \WH &2 (&6 SURVIPW\KH P HKRGREJ\ IRTRZV D VWKFMUHG P XGWMS
SURFHW FRP EIQIQ) TXDOBMYH DQG TXDQMAYH DQDOVHY 7 KH IANAMS IQYRIHV
D EDVE HFRQRPIF DWHWP HQVEDVHG RQ RQEH VXUWH YV DQG TXDOBAMYH
TXHWRQGDIUHY FRP SBMIG E\ 1DUP HY SDWFSDUY 1Q/ IMIQJ / DEV

6VRAKDWAE DQDOMY VFHQDUR
DQDOMY VHQMYIW DDOMY

1 HABUHVHQAYDOH

) OXGIHWR)  SDWDCEXGI HWY

YOME DQDOMY - TXDOMWYH GDWD

/



YXMOQHW SIRFHW BHYHO

7KHVH GD\B KHS 1IGHOM NH FDWIRUHY R FRAW DQG EHQHIW DWRADWMG Z W
QIMIO WRKQRBJ IV IQFOAQ)  LOYHWR HOVFRAV  IQABAMRQ P DIQMQDGFH
WDIQQI UHTXIUHP HQNV WDQUDRIRQ FRW DQG SRIMQIDOI DIQV VXFK DV UHGXFHG
LOBXVKVH [P SURYHG SURGXPIYIW  DQG [QRUIHDVHG UHYHQXHV

7KH VHFRQG WMS FROWW R D EXGIHWDQDOMY FRP SDUQ) SKH DQG SRW
QAIMOORQ VFHQDURY 7KV DQDOMY H DP ICHV FKDQIHV 1Q IQBXW FRW
RSHIDWRQDO H SHQAWUHY DQG WHYHQXH WWHDPV \R HYDODW KRZ GQJMIO
WRKQRRJ IHV IQGHQFH IDWP SUIRIMBEIQY DWKH EXVIGHW SURFHW GIYHO : KHUH
VX! IIEIHQATXDQMIMYH GDVB DUH DYDIOE®! D 1 VB UHWVHQMO DGH 139 DQDOWY IV
FRQGXPWMG \R FDEXOW GQVFRXQMG FDWK IGZV RYHUWP H DAZIQ) &Q) \MP
HFRQRP IE IP SDRW \R EH DWHWHG

7R DFFRXQWIRU XQFHUBIQIY WSIFDOLQ DI UEX@DOM WPV VHOUMYW DQG
WRFKDWE DQDOVHY DUH DSSTHG 0 [[HG P HKRG DSSURDFK IRU HFRQRP IE
HYDODURQY YDUDE®N VXFK DV P DUNHWSUEHV \ IHBV RUMWRKCRBJ\ SHURWP DQFH
P D\ DIHPWICDGAIDORXWWRP HV 7KH IUDP HZ RUN 1V DGDSWG R HDFK / IIQJ / DE
GHSHQAQ) RQ IDWP FKDIDPMMIFY \MFKQRBJ\ WSH DQG GDW  DYDIDELONV
HQUXUQ) FRQM W/SHFLLE DQG UHDOAE HFRGRP [E DWHWP HQV

) XWUH WHBIYDQFH 7KLY IWDP HZRW RIHY D EDVV IRUP RIH FRP SUHKHQUYH
HFRQRP IE HYDODWRQY R QIMIODIUEX@MUH ) XWMUH UMVHDURK. FDQ LOMI UDW
BQIWACDOGDW DRRW IDWP V UHIIRQY DQG WIRKQRBJ\ WSHY \R EHWHUFDSWMUH
YDUDEIOV 1Q HFRQRPIE RXWRPHV &RPEIQQI HRQRPIE DCQDOWY Z LK
HQVILRGP HQO DQG VRADO DWHWP HQN' Z 1@ VXSSRW KRDAF - VXVIBACDELOW
HYDODURQY 7KH P HKMRGRBJ\ FDQ DOR [HHG LOR G MIOGHAMRQ VXSSRWIRRY
KHSIQJ 1DUP HY HVWIP DM LQYHR HQAUMNY DQG H| SHAMG UMWDY Z KIB! HCDETR
SRIF\ P DNHY \R GHMIQ \BU HMG LOFHQIYHY \WDWWVXSSRWHFRQRP IFD®  YIDE®

QJ MQYDMRQ SDWZ D\ V

&2' (&6 6\ QNHVYV UWHSRWRQ ( QVILRCP HONO ( FRORPIE DOG

@ 6RADO& % R IDP_GIMU0) DWRQ GADW, _ &2' (&6 ' 6\ QKHVYV
WSRW RQ (QMIRPHOMO (FRCRPIF DQG 6RADO & % R IDP
QIO DIRQ GADIW, &2 ( &6 ( FRORP IE FRWFDBXDWRU

$O[DAD 6IORL (/*2',0,75$ $*5(5, MORE HORJU
&ROABQIZH @RSRX®Y (/* 2 ' ,0,75% $*5(5, IIRSRXBMG HORJU
DQG7KRPDV* IRV (/*2 ' ,0,75$ $*5(5, WRPJIRWA# HORJU



YXMOQHW SIRFHW BHYHO

) DUP HY DQG DGYLVRWY P D\ VWK J B R IGHQAN  GLI MBOVROMRQV \MDWIAK®
P DWK WHU QHHGV 7KLV FDQ GDG R LOH | IFLHQMOQYHWWR HOW  XQGHXVHG
WFKQRRIIHV  IOQMRSHDEION SWREGPV DQG @P MG EHQHIW IWRP

G MIDVDARQ $V D IHVXAVWMFKQRE®RI\ DGRSWRQ P D\ UHP DIQ 1UDI P HOMG
FRAWD DQG GMW HIHPWYH LQ LP SLRYLQJ IDP SHURWP DQFH

0DQDP 7KHPDQDP Rl WH7HFKQR®RI\ $WHWP HOWTRRO 7$7 LV \R
VXSSRUN WDQVSDUHQW DQG VWKFWUHG GHFIVIRQ P DNQI ZKHQ  VHBFWQ)
GL] MIODJ UFXOXIDOMFKQRERI LHY %8 W\ VWP DAFDA@ FRP SDUQJ DOMUQDWYH
VROMRQV DFLRW P XGAS® FUMUD WH VRROKHSV IDP HY DGYLVRWY DQG
RUDQVDMRQV LGHOW\ WFKQR®JILHV WDW EHVW P DIFK  WHU SURUMEV
RSHUDWRQDOQHHGY DQG IDWP LQJ FRQM W

$ SSURDFK 7KH 7$7 DSS@HV D WKPUMUHG P XAVFUMAID HYDODWRQ [DP HZ RIN\R
VXSSRW \WH FRP SDIMRQ DQG VHBRIRY R QMO WRKQRBIHV XVHG 1Q
DIUEX@MUH 7KH DSSURDFK UHFRIQVHY \WDW\MFKQRBJ\  DERSWRQ GHAMRQY
GHSHQG RQ P X@B® AP HMRQYY IQFOAQ) \WRKQEFDO IXQRPURQDDW  XVDELDNV
HRQRP IF  YIDEIDW  HQYWRGP HQWO SHURPDQFH DQG GDW P DQDUHP HQW
FDSDEIMMHY % HYDODWY WRKQRBJIHV DFLRW \WHVH GP HOMRQY WH \RRO
HQDE®N D FRP SUHKHQUYH DQG WDQVSDUHQWFRP SDUVRQ RN DEMCDIYH VROMRQY

. DMQWH &2 ( &6 3URMPWWH 7$7 Z DV GHYHBSHG \R HYDODM QI MIORRY
\WMMG RUIP SBP HQMG 1Q/ IYIQJ / DEV DQG WK VXSSRWWIQRWP HG GHRAMRQ P DNQJ
DWWH IDP GYHO 7KH \RROLV \WKPMUHG DURXQG IR FRUH FRP SRQHON
HYDODURQ FUMUD DQG \MRKQRE\  DAMIDWYHY

1HD®  FUMID DU IQFOIGHG 1Q WH DWHWP HOWV FRYHUQ) NH \KHP DUFF
AP HOVRQV VXFK DV XVHUH, SHUHQFH DQG DFFHVWIELOV HQDE@ QI UDKPMUH
IQMRSHDELMY GO JRYHDQRH DQG VHRXUW HFRQRP IF 1P SDFW  NQRZ BIGIH
H FKDQIH SRMQIDO DQG  HOYLRQP HQEO VYMBICQDEIDW  ( DK FUMBMIRQ LV
HYDODWMG XVIQJ D / INAWWFDBI VFRUQ) VWP HQUXUQ) FROUMMQR.  DQG
FRP SDUDELO DFURW GlLI HIHQAMAKCRE IHV

7R DQDOWH \WHVH GDB ZHJIKW R FUMMID DUH FDEXOWMG XVIQJ WH ( QRS\
© HIKWO HNRG Z KIFK REMPIYHD GHWUP IQHV \WH [P SRUBQFH R HDFK FUMAURQ
B\ \WH XVHY R \WH RQIQH \RROEDVHG RQ YDUDELDV DRIRW \MFKQRBIIHY 7 KH
IICDOWDQNQ) IV \WHQ JHQHIDWG XMQ) WH 72 36,6 PHKRG 7KLY DSSURDFK
IGHQMHY \MFKQRBJ IHV \WDWDUH FEVHWR \WH LGHDOSHURWP DQFH DRLRW DO
FUMAUD DQG | DUWWHVWURP \WH GDVWEHVILDE®! SHURWP DQFH ) LIXUWH



YXMOQHW SIRFHW BHYHO

7KH \RROFDQ EH XVHG 1Q R FRP SBP HQBY ZD\V ([ SHW RUWFKQRBI\
SWRVIGHY FDQ HYDODWM VSHALE GJMIO VROMRYY EDVHG RQ WHU \MFKQEDO
FKDUIDPMUIMIFY  ZKI®! IDPPHY DQG DGYMRY FDQ GHIGH WHU SUHHUIHG
WFKQRBJ\ SWRIGIE\ DWIQQI SURIMAV \R \IH HYDODMRQ FUMMUID 7 KH \RROKHQ
FRP SDUAV WHH SUHHWHQAHV ZIW DYDIOE®! \WRKCRBJIHV DQG SURGXFHV D
WDQNHG QAR \KH P RAWXMDE®! RSIRQY

) XWWH HBIVDQFH 7KH 7$7 SURVIGHV D VFDDE®! 1P HZ RN [RUJXIAQ) WH
QJMIOWDQVIRWP DURQ R DI UEXGMUH $V QHZ QI MIOVROMRQY HP HUH WH \RRO
FDQ EH H SDQGHG Z 1\ DEGMRCDOMAKQREI IHV DQG FUMID  HQUXUQ) FRQIXHG
UHBIYDGFH IRUHYROIQ) IDWP IQ) VA VWPV % HQDE@Y VAKPMUHG FRP SDUVRQY
DFURW \MFKQEDOHFRQRP IE DQG VXWABICDELDY GP HOURQY \WH \RRCFDQ VXSSRWY
DGMRY VHYIFHV SRIF G-MJQ DQG IDP GYHO GHAMRQP DNQI  KHSIQJ
VAINHKRGHY IGHOM \MPKQREJ HV WDWP SURYH SURGXAIMW VXMBIQDEION DQG
BQ WP UMIHGH 1Q ( XURSHDQ DJ UEX@MUH

@ &2' (&6 7THKQRB®I\ $WHWP HOW7RRO 7$7 ' LJMNO WFKCQRBJ\
1OYHORY

ODUR 3HWRYWL $*)8785% P DURSHWMRYW# DIIXMDFRP DG
0 HK&+DWDQO RKDP PDA. 81,3, P HKAP RKDP P DA# DIUXQSLIW
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' LJ MIDOHFRW WP (HYHO

JORUQI FRW DQG EHQHIW DWWH GLMIO HFRA VWP BIYHO UV
RYHBRNQ) KRZ IQUDWKPMH  [QMIMARQY DQG QHERUW  VKDSH
GLIMIOVDARQ RXWRP HV : LWRXWWLY SHWSHAWYH SRAFLHV P D IDOW
DGGUHW EDUWIHY VXFK DV SRRU FRQQHFWYIW Z HDN GDW JRYHUQDQFH RU
@FN Rl FRIERUDMRQ @P MQJ LQORYDARQ UHGXFIQJ) DGRSMRQ DQG
UHQ RUFLQI LOHTXDOAHV DFLRW UHI LRQV DQG DRVRWY/

7KHDIP RI WLV FKDSWULY R IQWRGXFH DSSURDFKHV DGGUHWIQI FRWV DQG
EHQHIW Rl GLJMPOVDARQ |URP D GLJ IMIOHFRV WP SHWSHPWYH WRFXVHV
RQ WH ELRDGHUVHWRI DRRY/ LQI IDWKFMUHY  LOMIMWRQY DQG NQRZ BIGJ H
QHE RV WDWVXSSRUMRU FRQWADIQ GLI MEOWDQVIRLP DARQ 1Q DJ UFXOXUH
DQG LQI OXHQFH WH DGRSWRQ DQG H I HFWYH XVH Rl GLI MIOMFKQRE®RJ LHV

$SSWRDFK : IKIQ&2' (&6 D' LIMI FRAVMP 1V XQGHYARRG DV \WH EURDGHU
HOVILRGP HOMQ Z KIFK DJUEX@UDOG] MIVDWRQ \BNHV SOFH ,\WIRHV EH RQG
\WFKQREBJ HV DBCH DQG IQFOGHY \WH G QP IF IQMDRIRQ EHE HHQ G MIORRY
VRFAR HFRRP IE FRQGAMRQY  RUDQVDIRQDO WIKFMU  NQRZBIGIH  1BZV
JRYHDQRH DUWDQI HP HQW DQG SK\ VIEDOIQUDKPWUAY $ ' LIWBO( FRA VWP IV
GHIQHG DV D G QOP IF W WP ZKHUWH GJLBO VRAR HFRQRP IE RUIDQVDMRQDO
NCRZ ®iGJH DQG SK\ IFDOFRP SRHQW FRQYHUH R VXSSRWWH SURGXPURQ
WRIUH FRP P XQEDUWRQ DQG XUDVDIRQ R QIMIO WRKQRBILHV DQG CDW
' 1J WBO/DMRQ LQ DI UFX@MUH WHUH RUH GRHV QRARFFXULQ VROMRQ W/ VKDSHG E\
WH DRRY IQYROHG WH IQAMAMRQY JRYHOIQ) WHP  WH UVRXURHV DYDIOE®!
DQGWH Vi VIMP V \WURXI K Z KIEK LQIRUP DMRQ DQG IQQRYDURQ FLLFXOWM

© DKMQ WL IUDP HZ RIN G MIOHFRV WP FRQGXFLYHQHW UBHIHWY \R \WH H \MQWIR
Z KIFK \KLY HQYLLRGP HQAVXSSRW \WH JURZ W VXFFHW DQG DGRSURQ R GLJMIO
DRMMV VXFK DV \WH GHYHBSP HOAR QHZ \WRKQRBJIHV \WH FUDIRQ R QHZ
BEMQHAWHY DQG \WH DGRSVWRQ R GJMIO VROMRQYY $ FRQGXFIYH QJMIO
HFRA WP 1V RQH WDWFUHDWAY I DYRXUDE®! FRQAMRQY |RUWH DGRSMRQ DQG XVH
R QJMIOVROMRYY VXSSRW FRIDERIMRQ EHE HHQ UHBIYDQADRRY DQG KHSV
WD QI MIORSSRINQUWEAY IQR SIDAIFDOEHCHIW ,Q DIUEXGMUH \KLY IQFOGHV
IDPRWY VXFK DV DFFHW \R IQUDWKPXUH 1IXQAQ) NQRZ BIGTH DGYIVRY VXSSRWY
JRYHELDQRH DUDQIHP HQNV DQG FRQUHAIRQY EHEHHQ IDP HY  WRKQRBUI\
SURVIGHY UHVHDUFKHLY DQG RWHUMBENHKRTGHY



' LJ MIDOHFRW WP (HYHO

) DP HUUWDAGHW B\ FROADWY IRFXVHV RQ \KH DEIOW R 1DWP HY RU IDWP 1QJ
RUDQVDURYY \WHP VHOHV \R HQIDIH ZLKW QIMIODMRQ ,\WUHHY W WHU
FDSDAW \R DCDSWR. XVH DQG EHQHIWURP QLI MUORRY 1Q Z D\ V \KDW/XSSRWKHLU
RZ Q REMPAIYHV ' LJMIOUWHDAGHW Rl 1DUP HY IV XQGHYARRG DV \WH LQAYIGXDORU
RU DQVDMRGV DEIOW \R DEDSWDQG HIHAYHD XWDVH QI MIOWFKCRBIIHV DQG
\RRY' [Q REHU\R DFKIHYH \WHU JRDY DQG REMPIYHY 7KLY LQFOGHY QRWRQD
\WFKQFDOW®@ EXVWDOR FRQIGHQFH NQRZBIGIH P RIVDURQ DFFHW \R VXSSRW
DQG \WH DELOV \R QM) DM GLI MIOVROMRQY IQR HYHY GD\ GHAMRQ P DNQJ DQG
IDUP P DQDIHP HQW

) XWWUH UHBIYDQFH $WHWIQI FRAW DQG EHCH W DWKH G MICHFRV VWP BIYHO
IV HWHQIDOIRU GAMIQQ) SRIFHV DQG VDA IHV WDWVXSSRWWGFOMYH DQG
VXVBICDEG! GIMIOWDQVIRWP DIRQ 1Q DIUEXGMUH 98 DQDOMQ) \WH EURDGHU
CHEZRUY IQUDKPXUAY DQG IOAMAMRCDOFRQGEMRQY WDWAKDSH G MIVDIRQ

ABNHKRGHLY FDQ IGHQMA ARKPMYUDCEDUIHY DQG RSSRUMQUAV [RULP SURYHP HQW
7KV SHYSHAYH KHSV JXIGH IQHWRHON 1Q FROQHAYW  NQRZ BIGIH
H FKDQIH JRYHWDGQRH 1P HZRW DQG FRMERIDIRQ DP RQYJ DRRY ,Q \KH
IXMUH  VXFK DWHWP HQW ZI@EH FUXFDO IRU VWHQIWHQQ)  UMOIHQVGEI MO
HFRA VWP V \KDWHCDE®! IQQRYDIRQ HTXMUE®! SDMFSDUIRQ DQG BQ) WP

DJ UEX@MUDOX\VABICDELDW

QWKLY FKDS\WU \WH IRTBZ 1Q) DWHWP HQADSSURDFKHV DUH SUAVHQMG

@ " IMICHERA VWP FROGXALYHCHW P HKRG
@ 6 \DNHKRGHUSHIFHSVIRQ DCDOMY
@ $ VBIIQDEION ERWRP XS DSSURDFK 9$5,,



" LJ MIDOHFRWM WP BHYHO

$ J UFXOXWDOGL MIDVDARQ RIWQ | DY VR GHOYHUH SHAMG EHQH LW EHFDXVH JRYHUODOFH IWVRXUFHV NQRZ BIGIH I®RZV  DQG  LQIUIDWAXFMUH DFLRW
WFKQR®RIIHV DIH LQARGXFHG Z IMRXW IX@® XQGHUIMIQGQ) WH VRFIR UHJ IRQV FUHDW EDUIHY VR DGRSWRQ P DNIQJ WG LEX@WR LGHQW\  Z KLFK
HFR®J LFDCFRQW] WQ Z KLFK IDUP V RSHIDM ' LLTHIHQFHV LQ DRVRWY/ FRQGMRQV HQDE®! RUKIQGHUVXFFHWWI XOGL] MBOADQVI RUP DARQ



' LJ MIDOHFRW WP (HYHO

ODQ DP 7KH DP R WH ' LUMO (FRAWP  &RQGXFLYHQHW
P HWRGR®J LFDODSSWRDFK 1V VR DQDOVH KRZ VRFIR HFR®J LEDOFRQGIMRQV
LI OXHQFH DJ UFXOXWDOGL] MIOVDARQ ,\WWHH\V VR XQGHUAMBQG KRZ DRVRW/
JRYHUODOFH VWAKFWUHY  UIHVRXUFHV  DQG NQRZ BIGIH I®RZV VKDSH WH
DYDI@ELON DQG P RELOVDARQ RI 5 HVRXUFHV & DSDELOAHV & RADERUIDMRQV
DQG ,QQRYDMRQV 5&&,V Z IWKIQ' LIIMIQ FRW VWP V

$SSURDFK  7KH ' LIMIO( FRA VWP & RQGXFLYHQHW P HWRGR®J LFDODSSURDFK
SWRYIGHV D IUDP HZ RIN \R DQDOVH KRZ VRAR HFRE IFDCFRQAMRQY LI OHQRH \WH
DGRSVWRQ R GJMIO \WRKCRBIIHY [Q DIUEX@MH \WFRPEIQHV D A \AWPV
SHWSHRIYH Z W D SDMFSDRY P DSSIQI SIRFHW GDZIQ) RQ 2 WIRP V 6 RAR
( FRBIIFDO 6\\WWPV ) DPHZRW 6(6) DQG \WH FRQFHSWR 5 HVRXUFHV

&DSDELOMV & RMERIDIRYY DQG,QQRYDIRQY 5&&,V ) LIXUA

7KH DSSURDFK H DP IQHV KRZ IRXU6( 6) VXEV VMPV DRRY UHVRXUFH XQW
UVRXUH MMMPV DQG JRYHUDGFH WWMPYV  WKDSH WH IXQRIRQQ) R
DIUEX@MDO ' LIMIO ( FRAMMPY  7KH PHNRGRBJ\ IRBZV D IRXUMMS
SDMFSDRY SURFHW DSSOHG ZIWIQ &2 ' ( &6 / IMQJ / DEV ) WAVVBNHKRGHY
GHICH WHU ) RDO$PIRY 6IWDMIRY ) $6 WH N FKDOQIH HDWG \R
QIMIO/DIRQ 1Q WHUFRQM W,Q 6\MS  SDWFSDQN IGHOM \WH 5&&,V \lH
FXUHQ® SRWHW DQG\WRVH WH. UHTXILH R DGGUHW \WH SUIREGP  ,Q6\MS  \KH
6(6) WEMVMPYV D DQDOVHG R GHMPICH KRZ WH  IQOHFH \KH
DYDIDELONV DQG P REMMVDIRQR WHVH 5 &&,V 6\WSV  DQG  IRFXV RQIGHQM [QJ
DQG YDIEDWQ A VMMP - BIYHORKDUDPWUMIFY DQG IQAFDRY

&2' (&6
@ RO UM ARAWMP V 1ICDO 3RTA EUH ' LJMUY FR WP

' D\ DUH FRIDIPMG WURXIK Z ROWKRSV IQYROIQ) / IMQJ / DE WINHKRTGHY DQG
DQDOVHG TXDOIMYHD XMQ) FRAQ) VR\EDW 7KLY SURFHW DAZ V' UVHDUFKHWY
\R P DS UHDMRQUKLSY EHE HHQ DRRY UAVRXUFHV JRYHCDGFH P HRKDQWP V' DQG
NCRZ BIGIH IBZV 7KH UAVXA) DQDOMY SURYIGH D GHBIBIG FKDUDPMUVMRQ R
HDFK HFRA VWP IGHQM L) P MMQ) UMVRXUFHY  FDSDELDV JDSV LQIUDVKFUMUDO
FROMDIOV DQG FRMERIDIRQ RSSRUWNQUAV \WDW IQOHPFH G MIOVDIRQ
SDKZD\V

) XWUH WHBIYDQFH ,Q WH IXWMUH \WH ' LJMIO ( FRAVMP & RQGXFLYHQHW
DSSURDFK FDQ VXSSRWP RUH \BUHMG DQG FROM WHQAYH G MIIVDIRQ
WIDM IV 1Q DIUEXGMUH % IGHQMA Q) JDSV 1Q UMVRXUFHV FDSDEIOMAV
JRHEDGFH DQG NRZBGIH IGZV IWKHSV SRIFPDNHY DGYMRY  DQG
WRKQRBJ\  GHYHBSHY GAMIQ IQMYHQIRQY \WDWP DWK &FDO QHHGV  7KH
IUDP HZ R FDQ DOR VXSSRWEQI WAEQDOP RQWRUQ) R QI IMIO HFRA VWP V
HODE@Y UVHDUKHY \R WDFN KRZ FKDQIHV 1Q IQUDAKFXWMH W@ DQG
(QAMMMRQDO DUDQIHP HQV  IQGHQAH DARSWRQ RYHU W H DQG VWHQIWHQ
UHMOHQPH DQG DEDSWYH FDSDFW Z WIQ DI UEX@MUDOA \AMP V/

5 HSRWRQ ' LJTWMUO( FRAWMP Y &2' (&6 ' 5 HSRW

5RWD 0 DUD +HWHAD +RMIRHD 8%/ WKK _# XDCHV DQG &\ QKID

* IDJQRFDYR 8%/ _RIIDIQRADYR# XDCHV




" LJ MIDOHFRWM WP BHYHO

) DP GLJMPOVDMRQ SWRP IVHV HILFIHQR.  SLIRGXFWYIW DQG VXVVBLQDELDN
JDQV EXWDGRSWRQ DOR SRVHV FKD@QIHV &RW UVNV DQG EHQHIW
YDU DFLRW WHIIRQV IDP V] HV DQG WENHKR@HU | DP LCDUW Z W GLI MBO
WFKQR®RJI IHV 0 VDD QP HQAEHVE HHQ DYDIDE®! VRREY DQG XVHUQHHGV DV
ZHD DV WKW DFFHW DQG NQRZ®BIGIH JDSV FDQ KIQGHU HIHPWYH
LOMI UDMRQ R GLI VBOLQQRYDMRQY

0DQ DP 7KLV WXG DIPHG \R HDPIQH KRZ IDPPHY DGYWRWY DQG
SRQF\ P DNHWY SHUFHYH WH HFRQRP LIF VRFLDO DQG HQYLLRQP HOWO FRVW
DQG EHQHIW RI IDWP GLIMEOVDARQ ,WDOR VRXJ KW LGHQAN  FXUHQADQG
IXWH FKD@IQIHY DV GLJIMIO \RRY EHFRP H LQFUHDVIQI®  SUHYDBIQWILQ
DIUFXOXWH R IQRWP  HYLGHQFH EDVHG SRIFIHV DQG VXSSRUMWX\EIQDE®
WFKQR®J\ DGRSWRQ

$ SSURDFK 7 KH UMVHDUFRK DGRSWIG D TXDOBMYH DSSURDFK EDVHG RQ IRFXV JURXS
QAVEXWIRQY FRQGXPMG DFRIRW VHYHUDO( XURSHDQ FRXQMHY EHEHHQ 2 FREHU

DQG - DQXDY 7TKHWYG ZDVOGE $*5(5, (/*2 ' ,0,75% DG
DIP HG \R FDSWUH GYHWH VABNHKRGHUSHY/SHRAHY RQ \WH [P STFDURQY Rl 1DUP
QIMIDDIRY ( DFK IRFXV JURXS FROMMG R V[ \R \WMQ SDWFLSDQNV DQG Z DV
P RGHDWG B\ DQ H SHUHQRHG IDFMIVRU 7KH RSWP DOVHWIRQ GIQ\K IDQIHG
IRP R PIOAM D@BZIQI VXIEHQMP H IRU SDMFSDQN R H FKDQIH
YIHZ V DQG UH BPWRQ \WH \RSIE

7KH IRFXV JURXSV IRTZ HG D VHP L\WKPXNUHG QVFXWIRQ J XIGH FROWAY R DQ
HQI DIHP HOATXHWIRQ HI KWH SBRUMRQ TXHWIRQY DQG DQ H IWTXHIRQ 7 DE®!

JREXV *URXS VHPL VWUXFWXUHG TXHVWLRQV

(QJDJHPHQW TXHV

:KDW FRPHVY WR PLQG ZKHQ \RX K
GLILWDOLVDWLRQ "

([SORUDWLRQ TXH\

%HDULQJ LQ PLQG WKH SURSRVHG
WKLQN LW PLIJKW ZRUN" :K\" 8QGHU
+RZ GR \RX WKLQN WKH LQQRYDWL
IDUPLQJ DFWLYLWLHV RSHUDWLRQ
LQ WKH VXSSO\ FKDLQ UHODWLRQ
ZLWK VXSSOLHUV "

+RZ ZRXOG WKH LQQRYDWLRQ FRQV
HQYLURQPHQWDO VXVWDLQDELOLW
+RZ ZRXOG LW FRQWULEXWH WR ID
ZHOIDUH TXDOLW\ Rl ZRUN DQG J}
ZKDW FRQGLWLRQV"
:KDW GR \RX WKLQN DUH WKH HFRQ
HQYLURQPHQWDO FRVWV DVVRFLDV
Rl WKH SURSRVHG GLJLWDOLVDWLH
LQFXU HDFK W\SH RI FRVW"

‘RXOG \RX EH ZLOOLQJ WR SD\ WKH
WR ZKLFK OHYHO ZRXOG \RX EH ZL
:KDW NLQG RI SUREOHPV GR \RX HJ
DQG PRUH IDUPV ZLOO EHFRPH GLJ
:KDW NLQG RI EHQHILWVY HFRQRPL
HQYLURQPHQWDO GR \RX H[SHFW I
30HDVH SURYLGH VRPH H[DPSOHYV

([LW TXHVWLRQ

-V WKHUH DQ\WKLQJ HOVH \RX ZRX
UHJDUGLQJ IDUP GLIJLWDOLVDWLR(
VKDUHG VR IDU"




' LJ MIDOHFRW WP (HYHO

3 DWFASDQN Z HH DVNHG DERXWIKHU SHUFHSMRQY R QL MUIOWFKQRBI IHY  \KHU
SRMQIDO [P SDFW RQ IDWP P DQDIHP HONV VXVBIQDEION  IQFRPH  DQG ZRWN
RUDQVDMRQ DV ZHODV WH HFRQRPIE VRADO DQG HQYWRGP HQIO FRWW
DARADMG ZLW DGRSURQ ' WFXWIRQY DOR H SBUHG H SHAMG  IXWMUH
FKDBIQJHV DQG EHCHIW DV AJMVODIRQ EHFRPHY PR ZIGHVSUDG 1Q
DIUEXGMUH 7 KH FROIFNG CDWD Z HIH DQDOVHG \MHP DWFDO® R IGHQI  UHRXU)

FROFHQV RSSRUMQWAY DQG WINHKRGHUSURIMAY UHI DUEQD 1D G MIVDIRQ

) XWWUH UHBIYDQFH 8 QGHWABQAQ) AYHWH BN-KRTHUSHUFHSURQY LV FUMFDARU
GMJIQQ) SRIFHV \WDAWXSSRWHIHAYH IDP QIMIODIRY ,QUIKW ILRP KLY
UHVHDUK KHS SRTR P DNHY DQIFLSDW FKD®IQIHY EDDQRH FRAV DQG EHCQHIW

DQG GHYHBS ADWI HV 1RUDGRSMRQ DQG HEGXFDMRQ ) XWMUH DI UFX@UDOSRIA

P XVWFRQVIGHU VWINHKRTHU FDSDRMAY - Z 1GB) GHW \R DERSWIWFKQRBIIHV  DQG
HYROIQ) GIMIOGHP DQGV 6\ WP DIF SOQQQ) DQG 1RUMIKWADQ HQUXUH WDW
QI MIORRY HKDQFH VVMBICDEIOW HIEHQR  DQG UMOHQRH Z KI®! P W DUQ)

UMV IRWMIQ) HTXWBE®! DFFHW DQG DDQQ) \MFKCREBJ IFDOIQORYDIRQ Z W
EURDGHUVRAIDOHFRQRP [E- DQG HQYILRQP HQIBQ) RDYY

&2' (&6 ' 6\ QKNHMY UHSRWRQ (( OMURQP HQNO ( FRORP IE DQG
6RADO& % R IDWP GJMU) DWRQ GDW, _&2' (&6 ' 6\ QNHMY
UHSRW RO (OMURQPHOWNO ((FRORPIF  DQG 6RADO & % R IDP
QIO DWRQ  ADIW,, _ - RACDODWFBI  SHIFHSWRQY R WH &RWV DQG
YHHIW R ) DP ' LJMQOIRY 1O (XURSH 3RO\ EUH ) DWP HY
P RIYDUIROQ

SROAMUQMH @RSRX® (/*2 ' ,0,75% $*5(5,
IRSRX®V HORJU UL 7KHRGRIDNRSRX®X  (/* 2
' 0,75$% $*5(5, WHRCRIDNRSRX®# HORJU 7KRP DV
*IRW (/*2"',0,75% $*5(5, \WRP JIRWH# HORJU




' LJ MIDOHFRW WP (HYHO

' L MIOVDARQ 1Q DJUFXAMUH JHQHDMY GLYHWH HFRQRP IE VRFLDO DQG
HQYILRQP HQUBOLP SDFW EXWMHVH HIHFW YDU J UHDWD DFLRW HI IRQV DQG
IDP LQJ VA VWPV &XUHOWDWHWP HOW RIWQ RYHURRN (RFDOFRQGIMRQV
DQG WENHKRGHUSHWSHARYHY :© IWRXVWWAKPMUHG SDUAFISDWRU P HKRGV
VR FDSWUH FRQM WDOSURUMAY Z IWIQ GLIMBOHFRV WP V' SRAFIHV DQG

LQORYDARQV UVN P VDD QIQJ Z IV GRFDOVXWBLQDELDN QHHGV

0DQDP 7KHDP LV W IGHOAM\ DQG SURUMYH VXWBLQDELDN RXWRP HV Rl
DJ UFXOXUDO GLI MPOVDMRQ Z IWLQ G HUIHQWUHI LRQDO GLI MO HFRV WP V
7KHWYG H S®RUHV Z KLIFK HFRQRP LF VRFLDO DQG HQYLLRQP HQWCORXWWRP HV
WENHKRGHY FRQVIGHU P RAWWUHBIYDOADQG KRZ WHU UHDWYH LP SRUBQFH

YDUHV DFLRW / LYLQ) / DEV VXSSRUAQJ FROW WHOVIMYH DQG LOFOMYH
VDWW LHV | RUVXVELQDE® GLI VBOADQVI RUP DARQ LQ DI UFXOXH

$SSWIRDFK  7KH WXG DSSIHG D ERWMRP XS SDWFSDRY P HKRGRBI\
FRP EIQQJ 9 DOH 7 UWHH $ QDO Z W \KH 9 DOH $ CDOMY R 5 HDWYH ,P SRWDIQFH
9$5, DAIRW  &2' (&6 /IMQJ /DEV IQ ( XURSH 7KH DSSURDFK H SBUHV
VXVARICDELDNV SURIMAV DWIKH GIYHOR! @FDOGLI MIOHFR WP V- FROUGHUIQ) \KH
IQMIDPRQY EHE HHQ IDWP HY \MFKQREJ\ SURYIGHY DGYIVRY UHVHDURKHY DQG
SRIF\ P D\HY

7KH SURFHW EHIDQ Z M \WH GHYHBSP HQAR D SUHIP IQDY YDGH WHH EDVHG RQ
QMDA RQ VXVBICDEIW DQG GJMIO DIUEXGMUH ) LIXUA 7KV QWO
VWKPMUH RUDQVHG SRIMQIDORX\FRP HV KIHDUFKIED® 1QR HARGRP I VRAIDO

DQG HQYWLRQP HQBO GP HMRYY ,Q WH QHWWMS \WH YDOH WHHV ZHH
QVFEXWHG DQG UHIGHG \WURXI K VWINHKRTHUZ RIWKRSV Z WIQ HDFK / IYIQJ / DE

) DP HY DGYMRY UHVHDUKHY DQG SRIF\ DRRY FRIDERIDWHO DEDSWG \KH
RX\WWRP HV \R UH GPAEFDOU-DOAY  SURIMAV DQG FRQM, \WDOIDRRY [Q GHGALQ)
QI MIO/DIRQ LQ WHUUHI IRQDOGL] MICHFRV VWP V

) RIBZ1Q) \KLY FR FUDIRQ SURFHW \KH UHIQHG YDOH WHHV Z HUH IQAMI UDWG LOR
D 9$5, VXUH 3DMASDQN SHURPHG SDWZIH FRP SDIMRQY EHEHHQ
RXWRP HV IQAFDIY Z KIFK RXARRP HV WH  FROVGHUHG P RUH P SRUBQADQG R
ZKDWGHIUWH 7 KHVH FRP SDUVRQY JHQHIDMG TXDQMAMYH Z HIKWQV [RUHDFK
RXWRP H Z W \WH \VREOVXP P 1) R 7KH UHVXOV SURYIGHG ERWK / IMQY
/ DE VSHALLE DQG FURW UHJ IRQDOIQUIKW  UHYHDE KRZ VXVABICDELDV SURUMHY
QLHUGHSHQAQ! RQ FROM WDCFRQAMRQY J RYHUDQFH \WMKPMUHY  DQG BIYHY R
QJ MIOCHYHBSP HQAZ WIQ DI UEXGMUDCHRRV VWP V ) LI XUH



' LJ MIDOHFRW WP (HYHO

|

S5HGXFH FRW ,(GFUHDVH 1P SUIRYH EIRGLYHMW ‘ ,P SURYH KXP DQKHDOM ~ @ERXUFRQGMRQV

,QRUHDVH UHYHQXHV P SURYH \RIOT XDOW ‘\

,GFUDWH 1P SURYH GLJ MZOWN.QY DQG QMDA

,P SURYH DFFHWWR P DUNHW 1ICDORH  LOVXUDORH ,P SURYH Z DIMUT XDIW ‘

,QFUDH P SIRYH H WLDOXSSRWIR EXVGHW
P DI HP HQW

,QFUDVH DJ UFX@MUDCBLRGXPURQ \ IHG " HRUHDWH HQHU\ X\WH ‘\

— . — — —_—

)
)
QRIDH [P SURYH FRP P XQW IQMIFURQ j
|
)

" HHHBS QHZ RSWP MHH MM EXMCHW P RGHY ,P SURYH IXUDOHYVBDOWRQ

S5HGXFH* +* HP WRQV ‘
,P SURYH @ERXUSURGXPWYIW

~

5HGXFH Z DM |
SHGXFH 1ICDQFHDO UMWY

,P SURYH FIP DM FKDQJ H DGDSVIDMARQ U-M(II-Q:H‘

L
[
[
(
L | FRUDHZDMH )
(
(
[
[

,P SURYH RS DQIP DCKHDOK, \



' LJ MIDOHFRW WP (HYHO

) XWWWH WHBIYDQFH  7KH 9$5, EDVHG YDOHWH DSSWIRDFK SIRYIGHV D Q IXWWH UIHVHDUK WH P HWRG FDQ EH XVHG WR P RQWRU HYRGIQJ  SURIMYV

WDQVSDUHQWERWRP XS IUDP HZ RUN IRUIGHQM 1Q) VXMBIQDEIQW SURUIMAV Z WIQ DWHW WH [P SDRWV R GJMIOWRKQRBJIHY DQG FRP SDUH QI MIOHFRV WP

DU UEX@MUDOA] MICHFRV WP V 94 FDSWUQ) FRQM WD DRRY DQG VWINHKRGHU G Q@P EV DARW WIRY ,QMIUDIQ) 9$5, ZIK RKHU SDUFASDRY  IRHVIKW

SHYSHAYHY IWVXSSRW WH GHMJIQ R SRIFIHV  IQQRYDMRQY  DQG IQYHR HQW BQG HYDADMRQ WRY' FDQ I XWKHUVXSSRWDEDSWYH JRYHIDQRH DQG VWICDE®I

VDWW [HY \KDWDDI Q Z W GRFDOHHGV QI MIOADQVIRUP DURQ 1Q DJ UEX@MUH

@ 82" (86" & ROFHSMDAUDP HZ RN @ YHPNH OHX®DQ : 5 IHPNHP HX® DQ¥ ZXUQO DQG . DWMH VRP D
5 _NDWICH VRP D#_ZXUQO







6RFLR HQYLLRQP HQVIDOBIYHO

' L MIOVDARQ 1Q DI UFXAMUH IV DGYDQFIQ) WDSIGO \ HWMW EURDGHU VRFIR

HQYLLRQP HQWEOLP SCFDARQV DH RIWQ SRRUWD XQGHUMRRG  7HFKQR®J LFDO
FKDQIH FDQ LQMDFWZIW JRYHUQDQFH VRFIDO LHDMRQV DQG QDWILDO
UHVRXUFHV 1Q FRP SB[ ZD\V : IMRXWW VWP IE DQDOWFDOVRRY  GLI MO
WDQVIMRQV UVN FUHDWQJ 1UDI P HOWG SROFIHV  XQLOWMQGHG HOQYLLRQP HQWO
P SDFW DQG XQHYHQ EHQHIW DFLRW DJUFX@XWDO FRP P XQMHV DQG

UHJ IRQV

7KHDIP RI WL VHPARQ LV R LQARGXFH DQDO® WFDODSSIRDFKHY WDWXSSRUN
VA VWP GIYHODWHWP HOWR! DI UEXOXWDOGLI MIOVDARQ 6 SHFLILFDED  \WH
6RFIR ( FRRILFDO 6\WMPV )WPHZRW 6(6) DQG 0 XQN&UMID
$WHWP HOW 0 &$ DWH SUHVHOMG DV FRP SGP HQEUY \RRY VR DQDOVH
IQMDPARQY ZIWIQ GLIMIO HFRA VWPV DQG  HYDODW  VXWWELQDELDW
RXWRP HV DFLIRW HFRQRP LE HQYLLRQP HQWBO DQG VRFLDOGLP HQVIRQV

$SSWRDFK  7ZR FRP SBP HQBY DSSURDFKHV DUH DSSTHG 1Q &2' (&6 R
DQOOVH GIMIOVDIRQ DWWH VRAR HQYILRGP HOBO WV VMP  BIYHO \WH 6 RAR
( FRBILFDOS\ WP V) IDP HZRWN 6( 6) DQG 0 XE& UAMID $WHWP HONO &$
YRK SIRYICH WKFWUHG  IQMEVASEDY \RRY R XQGHUADQG KRZ QJMIO
WDQVIRUP DIRQ IQMDRW Z W DI UEX@UDOA AMP \ DQG VXBICDELDN RX\FRP HV

7KH 6(6) RIHY D FRQFHSWDO IWDP HZRW IRU DQDOMQ) \WH FRP SB[
IOMDARQY EHEHHQ DRRY JRYHUDGFH VL WPV WKQRBIJLHY  DQG QDVWUDO
UWVRXUHY  2WICD® GHYHBSHG B (@RU 2WRP  WH [P HZRW
FRQFHSWDQ/HV DI UEX@MDOM AMP V DV LOMIFRQOHPWG VXE VWPV ICFOGQ)
UHVRXUFH A VWP V' UMVRXUFH XQW J RYHCDQRH DUDQIHP HQW DQG DRRWY



6RFLR HQYLLRQP HQVIDOBIYHO

: DMQ &2' (&6 /IMIQ) /DEV WHVH HBP HQV IQMDPWKURXIK IRFDODRIRQ
VIMDIRQY ZKHH VAINHKRTHY H SHUP HQVZ W GJ MO VROMRQY DQG P DN\H
GHFIMRQV DERX\W\WFKQREJ\  DGRSMRQ ' LIMBOHFRV VWPV DU DQDOVHG DV
HP EHGGHG Z IWILQ WHVH EURDGHUVRAR HFRBJIFDOA WP V' IQFRIBRIDIQ QI IO
IQUDAKPYUHY GO UAVRXUFHY  JRYHUDQFH DUDQIHP HON  DQG QHERUW R
DRRY 7R IXWKHUH SGUH \WHVH G QDP [EV WH IWDP HZ RUN LV FRP SBP HQMG E\

WH SHWRXUHY &DSDEIOMV &RMERDMRY/ DG ,QRDIRY 5&4&,

SHYSHAH ZKIEFK KHSV IGHQM KRZ DRRY PREMH DWHN GHYHBS

FDSDFMAV DQG FUHDW LQCRYDURQV Z WILQ GFDCFRQM W

7KH 0 &$ FRP SOP HON WLV i WP [E SHYSHPYH B\ SURYIGQJ D SDWFSDRY
HYDODMRQ \WRO 8 Q) VFHCDUR EDVHG DQDOMY  BNHKRTHY DWHW GLIHHQW
GYHY R QJMIQ/DIRQ DI DIQMHARGRP [E HQVILRQP HQWBO DQG VRADOFUMUD
7KRXIK VKPNUHG MGIHP HQVDQG GVFXWIRQ WH DSSURDFK  KLIKD KW
SRMQIDOWDGH RIV Vi GHJLHY DQG XQFHWBIQMAY DWRADWG Z M DEMEODWH
QI MIOVDIRQ SDKZ D\ V

) XWH HBIYDQFH 7RIHWHU 6( 6) DQG 0&$ SURYIGH SRZHUXOWRY IRU
DQOOMQ) DQG JXIGQ) UHVSROUE®! QJMIOWDQURIP DIRQ 1Q DIUEXGMUH 94
FRPEIQQ) VWP IE XQEHWABQAQ) ZUN SDWFASDRY  HYDODWRQ \WHVH
DSSURDFKHV KHS IGHQM  VXVBICDEG!I GJMIQ/DIRQ SDKZ D\ V \KDWEDDQFH
HFRGRP IE. SHURWP DQFH - HQYLRGP HQBOMMZ DIBWKIS  DQG VRADOIQFOMRQ ,Q
IXMUH UMHDUFK DQG SR\ GAMJQ \WH  FDQ VXSSRWIRP SDUIDWH BDUIQ)
DFRW WIIRQY [P SIRYH BINHKRCGHU HQIDUHP HQWV DQG IQRWP  DEDS\WH
JRYHEDGFH WIDMIIHY $V QI MIOWFKQREIHY HYROH \WHVH 1P HZ RBWV Z L@
UPDQ YDODE® |IRU DQWASDAY [PSDFW PDQUIQY) WDGHRIV DQG
VAUHQI WHQIQ) UHVIDHQADT UFXGMUDOGL) MUCHFR VAP

+HQFH 1Q WV FKDSWU WH R DQDOWFDODSSUIRDFKHY IQFGAQ) WH VRAR
HFRBJIFDO V\VAMPV 1P HZRWN DQG \WH P X@/FUMID DWHWP HQV DA

LONRGXHHG

@ 6 RAR ( FRRJIEDCS\ WP ) LDP HZ RN 6( 6)

@ 0 XQFUMID $ QDOVHV 7RRO0 &%



6RFLR HQYLLRQP HQVIDOBIYHO

' LUMO WDQUMRQY 1Q DIUFXAMUH UWN RYHURRNQI WH FRP SOf
LQMUDPARQY EHVE HHQ DRRY  JRYHUODOFH VWKPMUHY \WMFKQR®I LV DQG
QDWIWDOUHVRXUFHY 7KLY P D' ®DG R 1D P HQMG XQGHUAMIQGQ)  SRRWD
GHVLJQHG SRAFLHV DQG XQIOWIQGHG VRFIR HQYLLRQP HQWOFRQVHT XHQFHV
IQFOGQ)  LOFUHDVHG IQHTXDOAHY  Z HDN' JRYHUQDQFH DUDQIHP HQW  DQG
XQUXVBLQDE®! XVH Rl QDWDOUHVRXUFHV

ODQDP 7KHDPP RI DSS®OLQI WH VRFIR HFR®J LFDOV\ WMP V [LDP HZ RN
6(6) O &2' (&6 LV \R SWRYIGH D WAKFMUHG DQG LOMUGLVFLS@ODY
DSSWIRDFK |IRU DQDOVIQ) KRZ GLIMIDVDARQ LOMDFW ZIW  VRFLDO
LOVWIXWRQDO DQG HQYLLRQP HQEOM WMP V' WHQDE®N FRP SDUVRQ DFLRW

/ LYLQJ / DEV DQG VXSSRUN D VKDUHG DQDO WFDODQI XD H | RUXQGHUABIQGLQY
GL] MIOADQVIRUP DARQ Z WLQ DI UFXEXUDOA WWMP V

$SSIRDFK  7KH 6(6) DSSURDFK 7KH 6(6) SURMIGHV D FRP SUHKHQUYH
DQDOMFDOWKPMUH IRUXQEHIABQAQ) KRZ QLI MIQVDURQ LOMDFW Z W EURDGHU
VRAHIODQG HYILRQP HQBOM WPV ,Q &2 (&6 WH IDP HZ RN LIV XVHG \R
DQDOVH KRZ QI MIOMKQREJ IHV [QUIDW \WDQUMRQY DQG LQ GHQAH DRURQY Z MWKIQ
FRP SBf DJUEXGMUDOFRQM W $WIW FRUH \WH 6( 6) FRQFHSWDOVHY A VWP V
WURXIK  VHYHUIDOIQMUHDWG VXEM VWP V- UHVRXUFH W VMP V- UHVRXUFH XQW
JRYHDOFH MWWMPV DQG DRRY  7KHWH VXEMWVMP YV  IQMDFW \KURXIK
SURFHWHV DQG GHAMRQ P DNQI FROM W NQRZQ DV IRFDO DRIRQ VIWDMRQY
)$6 : MKIQ&2' (&6 /IMQI / DEV WH) $6 UHSUHVHQN WH VSHFLLIE FRQM WQ
ZKIFK VAINHKRGHY  1QMDAW H SHUIP HOVZ W QI MIO VRGMRQY DQG P DN\H
GHAMRQV DERXWMFKQRBI\  DGRSWRQ DQG P DCDI HP HONBUDRWFHV

7KH DSSWRDFK 7KH 6( 6) DSSUIRDFK 7KH 6( 6) SURYIGHV D FRP SUHKHQUYH
DQDOWFDOWKRWUH |RUXQGHIABQAQ) KRZ QI MIQVDMRQ LQMUDFW Z WY EURDGHU
VRAHWODQG HQYLRQP HQEOM WPV ,Q &2 (&6 WWH ILDP HZ RIN IV XVHG \R
DQDOVH KRZ Q] MIOMKQRBJ LHV IQUIDW \WDQUMRQY DQG LQI GHQAH DRMRQV Z MKIQ
FRP SB[ DJUFXGMUDAFRQM W ) LIXUH



6RFLR HQYLLRQP HQVIDOBIYHO

7R EHWHU XQGHWABQG WHVH IQMDRIRQY &2 ( &6 FRP SBP HQN \WH 6( 6)
Z\W \WH 5HVRXUFHV &DSDEMMY &RMERIDMRYY DG ,QCRYDIRYY 5 &&,
DSSURDFK

) XWMUH UHBIYDQFH 7KH 6( 6) ZIOUP DIQ P SRUQMRU IXIAQ) UHVSRQUEG
QI MIOWDQVIRWP DIRQ [Q DIUEX@MH % SWRYIGQ) D KROAF SHYSHAYH WDW
LQMI DAV VRADO LOAMAMRDO WFKQRBJ LFDO DQG HQYILRQP HQOAP HMRQY W
VXSSRUWW EHWHUXQGHIADIQEQ) R FRP SB[ W VWP G QDP IEV ,Q IXUMUH UHVHDUK
DQG SR\ GMJQ 6( 6 FDQ KHS LGHQM FRQAMRQY \WDWHDE®!H VXADICDE®!
IQORYDIRQ  \WHQIWHQ QLI MIOHFR WMP V' DQG P SURYH 1DWP HU BDACHW W
DOR IDAQBMY FRP SDUVRQ DFIRW WHIIRYY DQG FROM W D@ZI1Q) GMRQYY
GDHG IRP OMQ) MEV W IQRP  EWRDGHU WDWIIHY IRU VXVBIQDE®! DQG
LQFOMYH QI MIQVDMRQ LQ DI UEXEGMUA

@ &2"' (&6 5 HSRWRQ ' LJMBO( FRAWMP YV &2' (&6 5 HSRW
RQ" MG FRAWMP V IICDO 3RTA EUH * LJ UG FRA WHP

5RVD 0 DUD +HHAD +RWIRHD 8%/ KK # XDAHV DQG &\ QKD
* IDIQRFDYR 8%/ _FJIDIQRFDYR# XDAHV




6RFLR HQYLLRQP HQVIDOBHYHO

0 X@EUWMUD DQDO VHVVRRO0 &$

$JUFXAXWDO WWWPV IDFH IQFUHDVIQ) SWIHWXWH R DGRSW GLJMIO
WFKQR®J HV \ HWIMHUEURDGHULP SDFW RQ HFRQRP LF - HQYLLRQP HQWBO DQG
VRFLDOGIP HOVIRQV UHP DIQ XQFHUMLQ 6 VBNHKRGHY RIWQ @FN D VWXFMUHG
ZD R HYDODW KRZ GUIHHQNGYHY Rl GLJMBOVDARQ DIIHPWWH HQWH
VWWMP P DNQU IWGLILEX@®WR DOWFLSDW WDGH RITV UVNV  DQG RQJ \MUP

VXVVBLQDELDN RXVWRP HV

7KHDIP Rl WH 0 XQOV&UWUD $ WHWP HOWO &$ LV VR SURYLGH D VWKPMUHG
WP HZRIN R HYDOXDM KRZ GUIHHOWGYHY RI GLIMIOVDARQ LQIOXHQFH
DIUFXOXWDO WPV % DWHWQ P SDFW DFIRW HFRQRP IF
HQYLLRQP HQBO DQG VRFIDO FUMUD WH 0&$ KHBV WEINHKRGHY
W\ WMP DWFD® FRP SDIH DOMQDAYH VFHQDURV DQG EHWMU XQGHUABQG
SRWQUWDOA VWP BIYHOFRQVHTXHQFHV Rl GLI MBOADQVIRUP DARQ

$SSWIRDFK 7KH 0 &$ VXSSRWW D WDQVSDUHOADQG Vi VP DIF UH BIPIRQ RQ KRZ

QIMQDIRQ PD IQCHFH DIUEXGMDO W VMPY 7KH 0 &$ DSSIRDFK LV
SDMEXDD® VXMWG B \VXBICDEION DWHWP HQV EHFDXVH W DE@BZV \KH
VP XGBQHRXV FRVGHIMRQ R GlLIHHQADQG RWMQ ICFRP P HQVXUDE®! HYDODMRQ
FUMID ( FRQRP IE SHURWP DQFH  HQYILRGP HQIOIP SDRW  DQG VRAIDORXWWRP HV
FDQQRWDEZD\V EH UHGXFHG \R D MQI®! XQWR P HDVXUHP HQN 0 XG/FUAMUD
DSSUIRDFKHV WHHRWH SWIRYIGH D VWKPMUWHG ZD R IQMIWDM  GLIHHQW
KDQIXDIHV R YDOOMRQ DQG P DNH WDGH RIV EHEHHQ FRP SHIQJ REMIPIYHV
H STAWO0 DMCH $ @HU 0 XQ@®D 5 DWHUWDQ IRPXMQI RQ IQAYIGXDO
WRKQRBILHV \KH 0 &$ DWHWHY KRZ GLIHHQABIYHY Ri GLI MICIQMI UDMRQ P D\

IQOHQH WH EWRDGHU VRAR HFRRJIEDO M VWP IQFOAQ) IDPV  DGYMRY

VHYIEHV VXSSO FKDIQV DQG XUDCFRP P XQUHV

7KH 0 &$ IV EDVHG RQ WH XVH Rl VFHQDURY  Z KIFK. UHSUAVHQAGLL HUHQAGHD UHHV
R QIMODIRQ 7KHVH VFHQDURY DUH P SOIHG UHSUAVHQIMRQY R SRME®!
VA VAP FRQILI XUDIRQY \WDWDWMAAINHKRTHY HBPWRQ KRZ \KH A VIMP P LIKW
IXQAMRQ XQGHU QUHHON FRQGMRYY 7\ SIFD® DIMDWHY DQG H WHP H
VFHQDURY DUH FROVIGHUWHG D EDVHIRH VFHQDUR Z W P IQP DORUCR G MBQVDIRQ
D PHAXP VFHDUR ZIW SDWIDO DGRSVRQ R GJLBORRY DQG D WRQ
QIMODIRY VFHDUR 1Q ZKEFK WKQRBIILV DM IX® IQMIUDWG DG
IQMRSHIDE®I DFIRWV \WH VAP 7KH VFHQDURY DUH QRWSUHARURQY EXW
VWKPWUHG HHUHGFH SRIQNV \RDWVXSSRIWFRQUMMQVFRP SDUVRQ DFLRW \KH
QLHHOAMQ) DEV




6RFLR HQYLLRQP HQVIDOBIYHO

7KH SDWFASDWRY DWHWP HQVHYDODWMY HDFK VFHQDUR DIDIQAWD VHWRI
HARQRP I HQYLRQP HQIO DQG VRADOFWMID 7DE®I  ( FRQRPIE FUMMUD
H DP IQH DVSHFW VXFK DV SURGXRIRQ FRWV  UHYHQXHV P DUNHWDFFHW @ERXU
SIRGXAIYW  DQG EXVIGHW UVIIHQFH  ( QYLURGP HQOFUMMUD IRFXV RQ IWXHV
IQFOAQ] VRODQG Z DWU TXDDW EIRGYHWW UHVRXUFH HIFHQR  HP MMRQY
UHGXPIRQ DQG FTP DM UMMHQRH 6 RADCFUAMUD FROVGHUIDRRY VXFK DV @ERXU
FROGMRQY NQRZ BIGIH H FKDQIH  IGFOMYHCHW  WKVW QI MIOWNGY  DQG LKUDO
GHYHBSP HQW) RUHDFK FUMMURQ VABNHKRGHY DWHW \WH H SHRMG GLHRIRQ
DQG P DIQWCH R [P SDRWKQEHUWKH JLYHQ VFHDUR WSIED® WDQILQJ IURP YHW
QHIDIYH \R YHY SRAMYH 7KH DOR IQAFDM WHUGIYHCR FHUBIQW DQG SURYICH
D VKRWH SOCDIRQ R WH UDVRQQ) EHKIQG \WHU MG HP HQW 7KLY VAKPXUHG
HYDODMRQ DAZ VV AYHYH SHYSHAMHY DQG NQRZ BIGIH R EH IFRSRIDWG QR

\KH DQDOWY

) XWUH UHBIYDQFH ,Q \WH IXMUH WH 0 &$ FDQ VXSSRWDWMIIE SDQQQ) IRU
QIO WDQVIRWP DURQ [Q DIUEXGMUH DQG WXUDO GHYHBSP HOV 98 HQDE@
VINHKRTHY R UHOPWRQ L WP BIYHOLP SDFW WH 0 &$ FDQ KHS IGHQM
EDDQFHG SDWZD\V \WDWP D [P MH HFRQRP IE EHQHIW Z KB VDIHIXDUEQ)
HOQYILRQP HQBOVXBICDELMY DQG VRADOIGFOMRQ  RUSRMQIDOFRQITW DFUIRW
WINKRGHY GH W QYHUHQRH RQ WH [PSRMIGFH R GLIHHON 0 &$
QPHMRQ/ WFDQ DOR IQRP SR GMIQ UHMWVHDUK SURIMHV DQG
LOYHAR HAGHIMRQYY $V G MIOWFKQREJ HV HYROH \WH 0 &$ 1UDP HZ RIN FDQ
EH DEDS\WMG \R IQFOIGH QHZ FUMMUD  KHGIQ) VAINHKRGHLY FRQIQXRXVED HYDODWM
HP HJ1Q) RSSRUWQUAV DQG UVNY DWRFADMG Z W QI MIQVDIRQ

@ &2' (&6 0 XAHAMAID $WHVP HONVRROO0 $7_

@ ' DQHBI 9HJDPIQ. 81,3, _CGDQH®BIYHJDP IQ# XQSLIW DQG ) DEIR
YDWRI)L 81,3, EWNEDH XQUHIW
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/ LYLQJ ME LGHQW LFDVIRQ RI FRW DQG EHQHI LW/

" UMIOVDARQ 1Q DIUFXAMWH IV RIWQ H DPIOHG WWRXJK  LQGLYIGXDO
WFKQR®J LV RU LVROWMG FDVH VWYGHY P DNQJ IWGLILEXAWR XQGHUABQG
ELRDGHU WDQVIRWLP DARQ  SWRFHWHV  © LWRXW LOMIWDWQ)  SWDFWEDO
H SHUHQFHV  WENHKRGHU [QMDPWRQY DQG  FRQFHSWDO SHW/SHRWYHY
NQRZ ®1GJH DERXWKRZ GLI MBOWRRY LQIOHQFH IDP SIDFWFHY  LQQRYDARQ
OHEZRWW DQG VXWEIQDELON WDQIMRQV UHP DIV LI P HOMG DFLRW
G HHQABYHY

ODIQ DIP 7KH DIP R WL/ FKDSWU LV VR SWRYIGH DQ LQMIDMG
XQGHUMIQGIQ) Rl VXWWELQDE®! GLI MIOVDMRQ 1Q DI UFXAMUH E\  DQDOVIQ)
/ LYLQ) / DE SUIDFWFHV FRADERWDARQ SLIRFHWHY GHP RQMIDAWRQ DYWL
DQG FRQFHSWDOSHYW/SHPWYHY DFLRW P XGOISE®I W VWP BGIYHY  7KH FKDSWU
H SRUHV KRZ GLI MBOWFKQR®RJ LHV LQOHQFH IDP RSHIMRQV  LQQRYDUARQ
HFRV\ VWP V' DQG EURDGHUVRFIR HQYLLRQP HQBOADQVIRWP DARQV

$SSWIRDFK 7KV FKDSWU FRP EIQHV HP SILEDO IQAJKW 1URP  / IMQJ / DEV
DRYMAV Z MY DQDOWFDODQG FRQFHSWDOSHWSHRRYHY \R H SBUH QI MIVDIRQ
DFLRW P XQUB6! GIYHY R DIUEX@UDOM VWP V ) I/ IMQJ / DEV DUH P DSSHG
DFFREQ]) \R WH GIYHCDWZ KIFK 1DUP GIYHOGRL MIOMAKQREJ IHY J HQHUDW EURDGHU
WDQWMMRQY IDP SURFHW QIMIOHFRA MP - RUVRFIR HQYILRQP HQOW VAP V/
7KV PDSSIQ) KHSV FOW\ KRZ FRW DQG EHQHIW R QILMUQ/DMRQ DU
SHUFHLYHG DQG H, SHUHQPHG DFURW GLLIHHQWFRQM W

6HFRQG FRRUBCDWG WINHKRTHU HQI DIHP HQWXSSRW CDB FRBIIRQ DQG
NCQRZ BIGIH H FKDQIH DFURW WH / IYIQJ / DEV DUH H, DP IGHG $ QQXDOZ RUWKRSV
DQG VWKFMUHG FRDERIDIRQ EHEHHQ UMVHDURKHY / IMQJ / DE FRRECDRY
DQG WINHKRTHY SURYIGH RSSRUNQUAV \R JDWHU FRP SDUDE®! IOUIKW RQ
QU MIOY/DURQ [P SDRW Z KI®! LOMI UMY GFDCSHYSHAMHY

7KWG / IMQ) / DEV DUH DQDOVHG DV IQQRYDURQ FRP P XQUAV \KDWAMHQI\KHQ
FRDERDIRQ QHERUY DIRXQG GJMIODIUEXGMUH ' HP RQMDIRQ IDWPV DQG
SDWFISDRY  DRYMEAN FUDM HQYILRQP HON ZKHMH 1D HY  UHVHDUFKHWY
DOYVHY DQG WRKQRBJ\ SIRYIGHY FDQ RIQ® H SBUH GJMIO\RRY DQG

H FKDQIH SUDRWFDCH SHUHQRHV

) RXUK YILDOGHP RQMIDIRQ [DUP VV DUH SUHAVHQNMG DV DQ DEGMRQDOP HINRG \R
H SDQG NQRZ ®IGIH H FKDQIH ,QMIDRYH YILWDOWRXY DBZ \AWINHKRTGHY R
H SR QI MIOWFKQREJI LHV 1Q UHDOIDWP 1Q) HQYILRQP HQNV UHP RMO P SURYLQY
DFFHVWIELON DQG WDQUSDUHGR

) LW \KH FKDS\MUGHYHBSV D FRQFHSWDCDCDOMY R VXVBICDE®! QLI MIQ/DMRQ DV
BXMGHW SURFHW  QIMIO HFRAMMP  DQG VRAR HQYILRGP HQBO BIYHY
IGHOM Q) N  FROFHSW WDWH SDIQ KRZ QIMIO \WFKQRBJLHY  UHVKDSH

DJ UEX@UDOA VMP V DQG VXVBICDELDN \WDOMRQY

) XWUH HBIYDQFH 984 FRPEIQQ) HP SWEDO/ IMQJ / DE H SHIHFHV Z W
FRQFHSWDO DQDOMY WY FKDS\WMU FRQUEXWMY \R D P RUH FRP SUHKHQUYH
XQGHWABQAQ) R VYMBICDE®! QJMIODIRY 1Q DIUEXGMUH 7KH DSSURDFKHV
SUHMHOMG GPROMDM KRZ SWDAWDO H SHIP HOOMRQ  \ABNHKRGHU
FROERDIRQ DQG FROFHSWDOUHGRIRQ FDQ RRQ® IQRP QI MIOIQORYDIRY
WIDM IV ,Q IXMWH UMDUK DQG SRIF  GHYHBSP HQWV VXFK  LOMIUDMG
SHYSHRAYHV FDQ VXSSRWP RUH HIHAIYH GLJ MIIVDMRQ SDWZ D\ V WDWAHQ) \WHQ
IDPP UMOHGFH  IRAMU IQFOMYH IQQRYDIRQ HFRAVMP Y DQG HQUXUWH WDW
\WFKQRBJIEFDOSIRIUAW FROUEXMY R BQ) WP HOYILRGP HQBODQG VRAHAEO
VXVABICDELDW



/ LYLQJ ME LGHQW LFDVIRQ RI FRW DQG EHQHI LW/

' LJIMIO WFKQR®RILHV D LOFUDVIQI®  LQARGXFHG RQ IDWP V' \ HWWHU
P SDFW H WQG EH RQG IDLP RSHIDARQV : LWRXW GMQI XIVKIQI WH
VWP GIYHY DWZKIFK GLJMIOVDMRQ GUYHV FKDQIH IDWP  SLRFHWHV

GLJ MIOHFRV VWP V' RUVRFIR HQYLLRQP HQWOW WMP V' IMEHFRP HV GLLILEXQV
W IOMSUHWVFRW DQG EHQHIW FRP SDWH / IYIQU / DE H SHUHQFHV  DQG
XQGHUAMIQG ELRDGHUVXVBIQDELDN [P SCFDARQV Rl GLI MIOADQVIRUP DARQ

7KHDIP Rl WL VHPARQ LV VR FDMIRUVH &2 ( &6 / LYIQJ / DEV DFFRUGLQJ

VR WH W\ WP BIYHODAWZ KLFK 1DUP - BIYHOGLY MBOWFKQR®RI LHV FRQWIEXWM \R

ZIGHU WDQVMRQV IDPP SWIRFHW GUMIO HFRAWWMP  RU VRFIR

HQYLLRQP HQEOM WMP V' 7KLV KHBV FOUI\ KRZ FRW DQG EHQHIW R

GLI MIOVDARQ DUH XQGHIARRG DQG H SHUHQFHG GUIHHOW® DFLIRW WHVH

IOMUFRQOHAWMG GIYHY 6 HH H DP SBV R FRW DQG EHQHIW DFURW GLIHHQW
QI MIO/DIRQ BIYHY 1Q) LIXUH

$ SSURDFK  9DVHG RQ 1Q GHS\W LOMYIHZ V Z W HDFK / IMIQJ / DE WH DSSURDFK
PDSV WH &2' (&6 /IMQ /DEV DFFREQ) R \WH GIYHODWZKIFK QJMIO
WRKQRBJ HV LOARGXFHG RQ 1DWPV WIJHU EIRDGHU M VWP WDQUMRYY : KIBH
P RWIMFKQR®J IHV DUH DSSOHG Z IWIQ IDWP RSHIMRQY \KHULP SDFW H \MQG R
ZIGHU QRO DQG JRYHCDGRH KPXWUAY / IIQJ / DEV SDWFESDIQY 1Q WH
DQDOWY Z HH H] DP ICHG XVIQJ TXDOBMYH QI RWP DIRQ RQ \WRKCR®BJ IHV DSSTHG
VWINHKRCGHU IQMDAIRYY  JRYHCDQRH DUDQIHP HQV  DQG UHSRWAMG FRW DQG
EHQHIW

$VKH IDP SURFHW GIYHO QLI MIQVDUIRQ P DIQD DIIHAW SURGXRIRQ DRYMA DQG
UAVRXURH P DQDUHP HQW

/MQI /DEV WFK DV 6@YDND +XQID¥ 6@®MHID 6HED 6SDQ DG
( W\RQD/ DMD GHP ROMDWG KRZ VHQRY GURGHV  DUMFIDOIQMMHQFH DQG
SUHAMRQ (LI DUIRQ 1P SURYH 1L DMIRQ P DQDI HP HOMOSXWHIFIHGR.  EIRGYHWAW
PRQRUQ) DQG IDP GHAMRQP DNQJ  7KHVH IQUDYHY R\MQ JHQHDM FODU
HRQRP IE DQG  HQVILRGP HQWO EHCHIW \MURXIK  IQFUHDVHG  HIIFHQR  DQG
UHGXFHG UHVRXUFH XVH + RZ HYHU WH. DOR LQYROH FRAN UHDWIG \R WFKQRBI\
LQYHWR HOV \WDIQQ) P DIQMDQFH  DQG WH QHHG R IQMBUHWRP SBf CDW

$VIKH QI MIOHFRV VP BIVHO WH P SDFW H WIQG EH\ RQG IQAYIGXDOIDP V R
WH QHERUW R DGYVRY \MFKQRBJ\ SURYIGHY P DUHW  DQG IQAMMRQY \KDW
VXSSRWAGLI MIODIUEXGMUH / IYIQ) / DEV 1Q ) DQFH %HOXP  DQG O 3 XJ@M
DQG 7XVFDQ.  KLIK@ KWG \WDWKH DGRSIRQ RI FRA® QI MIOWRY GHSHQGV RQ
DGYVRY VHYIEHV IQMRSHUDEIONW EHE HHQ \MFKQRBJLHV WDIQQ) A VWPV DQG
JRYHEDGFH WKPYUHY ,Q WHVH FROM W EHQHIW DQG FRAV Z HH VARQI®
IQOHQFHG B\ FRMERDIRQ  IQAMMRDO FRRECDIRQ DQG DFFHW \R
NCRZ BIGIH



/ LYLQ) @E LGHOW LFDMRQ RI FRWV DG EHQHI LW/

$VIKH VRAR HQYURGP HQOGIYHO QLI MIIVDUMRQ FROUEX\MV \R EURDGHUVRALHMIO
FRP P XQW DQG JRYHUDQFH RXRRPHY /IMQJ /DEV IQ 6FR®G 3RDG
,UHDQG DQG/ DWID GHP ROMDM KRZ QI MICSOMRIP V DQG FRP P XQEDIRQ \RRY
VXSSRWWKRWWXSS® FKDIQV ®FDCP DINHW FRP P XQUW HQI DI HP HQWVDQG XUDO
UMOHQFH ,Q *HPDQ DQG 1RW O0DFHGRQD QIMIOVDWRQ SUP DUD
WUHQI WHQV HOXFDIRQ  GHAMIRQ VXSSRWKA VAP V' DQG J RYHUDGQRH VAKPMUAY
EXI@IQ) FDSDAW IRUGQ) WP VXEBICDE®! G MIOADQVIRIP DIRQ

) XVMUH UHBYDQRH ' QI XIVKIQ) WH A VAP BIYHCDVZ KIEK QLI MIQVDURQ GUYHV
FKDQIH KHSV SRTIA P DNHWY DQG UHAVHDURKHY EHWHUXQGHUIARQG KRZ. IDP BIYHO
WFKQRBJ HV VKDSH EURDGHU DI UEXGMUDOWDQUMRQY 7KLY SHYWSHRRYH HCDE®V
P RUH \BU HWG LOMYHQIRQY HQUXUQ) \KDWQYHR HQWV DAGLHW QRARQD 1DUP
HIFEHQ EXW DOR HRAVWWP FRREQDIRQ DG VRAR HOVILRGP HQNO
VXVBICDEIDW ,Q IXWMUH UAVHDUFK DQG SRIA GHMJQ DCDOMQ GLI WMBQVDMRQ
DFIRW VP BIYHY FDQ VXSSRW IQMIUDWG \MDWILHY  \WDW \AHQI \WHQ
NQRZ BIGIH H FKDQIH JRYHCDQRH DUDQIHP HQWV  DQG FRP P XQW HQJ DI HP HQW
Z KB SURP R UMMHQNDQG VXVABAQDE®! DI UEXGMUDOA AP V/

6 AHQME DMFGI 6 XMBICDE®! A MUQ/DMRO D MWMP_\KICNQJ

@ DSSURDFKH &2 (&6 ' &ROFHSWIDO) WDP HZRIN ADIW &2 ' (&6
' &ROFHSWDO) WP HZRWN 1ICQDO &2 ' (&6 3RIA %M &RCFHSWDO
) UDP HZ RUN

@ .DMCH 6RPD : 85 _NDWCHWRP D# ZXUQD DQG * IDQAFD YXCRUWL

81,3, JIDQAFD EXCRUE XQSLIW



/ LYLQJ ME LGHQW LFDVIRQ RI FRW DQG EHQHI LW/

&R FRQVIMMOWDQG KLIK TXDON GDW DFLIRW P XGAS®! / LYIQU / DEV
DQG UHVHDUFK VBNV LV FKDE@BIQILQJ ' LYHWH WENHKRGHY P HWRGR®J LFDO
HTXWHP HQN'  DQG  ®FDO FROMW FDQ ®DG R P VDD QP HQW
FRP P XQIFDARQ JDSV DQG XQHYHQ GDW TXDOW : IWRXW VWKPMUHG
FRRUBQDWRQ DQG HQJI DI HP HQWP HFKDQWP V' IQVLIKW RQ GLI MIOVDURQ
FRYW EHQHIW DQG VXWELQDELOW P SDFW UVN EHFRP LQU 1LUDJ P HOWG RU
XQUHIDE®

7KHDIP Z DV \R HWEEQVK DQ H I HAWYH FRRUGLQDAWRQ VWKFUH WDWHQUXUHV
UHIDE®! FRQVIMMQW DQG FROM WHOMWYH GDW FRFWRQ NQRZ BIGIH
H FKDQIH DQG FR FUHDARQ DFLRW WH &2' (&6 /LYIQU /DEV 7KWRXJK
VAKFWHG WDIQIQ) FRADERUIMRQ DQG WENHKRGHU HQUI DI HP HQW WH
DSSURDFK VXSSRUN FRRSHIDARQ EHVE HHQ UHVHDUFKHY VN GDGHY DQG

/IYIQ) / DE FRRUWGEQDRY ZKI® JHOHDWQ FRP SDIDE® QWKW RQ
GL] MIOVDARQ P SDFW

$SSWIRDFK  7KH FRRUECDWRQ DSSURDFK. FRP EICHG VAKPMUHG WDIQQ)  WWUDIYH
GDIQ DG FRQIXRXV FRP P XQEDIRQ R P DU H G FRBIPWRQ DFRW
/IMQ) / DEVDQGPRHWDQ  UHVHDURK \BMWV  7KH FRRUECDIRQ \WDP  BIG E\
\WH 8 QYHWW R 3D 81,3, DQG: DIHQQIHQ8 QYHWW 5HWDUK : 85
IDAODWG FROERDIRY EHEHHQ \BWN GDGHY DQG / IMQJ / DE FRREDRY
WURXJK UHI XOUWDIQQIV P RQURIQ) DAYV DQG IHHGEDAN P HFKDQVWP V

" DV FRBARQ IRBZHG D VHTXHQNDO SURFHW  ICFAGEQ) WDIQQ)  1THGZ RN
UHSRUIZY P RQMRUQ)  DQG DDOMY

/(DFK QHZ SKDWH EHIDQ ZIW RQEH WDIQQ) VHWIRQY IOARGXAQ) \WH
REMAYHV P HWRGY DQG \RRY' UHTXIUHG IRUVSHALLIE UAVHDUFK \BMNV  VXFK DV
$JUEXQMDO . (RZBGIH DQG ,QQRYDIRQ 6\VIMPV $. .6 PDSSIQ)  SURFHW
PREHIY \RARHRBIIFDO DAWVHWPHON DQG HYDODIRY/ R QIO
WRKQRBJIHV  &RREDRY WHQ P SBP HOMG WHH DRMYMHV @FD® Z LK
VIN-KRCHY FROPWY TXDOBMYH DQG TXDQMAMYH GOV WWURXIK Z RIWKRSV
VXWYH V' DQG I1HG REVHYDIRQY/



/ LYLQ) @E LGHOW LFDMRQ RI FRWV DG EHQHI LW/

$QQXDO/ IMQJ / DE ZRIWKRSV IRWP HG D FHQADOFRP SRGHOAR KLY SURFHW
2 YHUWUH \HDY  ZRUWKRSV ZHH RUDQVHG DQXD® DFRW WH / LYIQJ
/DEV FUDIY D \REOR  ZRUWKRSV 7KHVH HYHQN IDADIWG NQRZ BIGTH
H FKDQIH  WBNHKRCHU HQIDIHP HQV DQG BHORIRY RQ P HWRGRBJIFDO
FKDBIQIHY ,QMDAYH WWRY VXFK DV RQIH FRIERDIRQ ERDUBY  VXSSRUMG
ADBIXH DQG IHHEDAN &RQIDXRXY PRQAWRUIQ) DQG IQAYIGXDO P HAQIV
EHEHHQ UHVHDUKHY DQG FRREQDRY KHSHG DEAHW GHD\V  FOUL
P HWRGRBJIFDO TXHWIRQY  DQG  DEDSW SURFHGXUAV \R &FDO FROM W Z KL
P DIQEIQQ) FRP SDUDELOY DFURW VWMV

)XWWH WHBVDQFH 7KH FRREQDIRY PRGHO GHYHBSHG 1Q &2' ( &6
GPROMDMW KRZ VKPMUG WDIQQ) ODMDWH GDWIQ) DG UHIXOU
ABNHKRGHU HQJI DU HP HQAVFDQ  VXSSRWOUH VFDB! P XGVDRRU UMHDUK. RQ
DIUFX@MDO QIMIDDMRQ $QUXDO /IMQ) /DE  ZRUIWKRSV  \WHQ\WHQ
FROERIDIRQ QM UDW GFDONGRZ BIGIH DQG P SURYH WH TXDONV DQG UHBIYDGFH
R FROPMG GO ,Q IXMUH IQUDIYHY VP IOU FRRECDIRQ 1P HZ ROW FDQ
VXSSRUWMGQFOMYH LQCRYDUMRQ SURFHWHY  HQKDQRH FLRW UHJIRQDOBDWIQ)  DQG
JHQHDWM WREXWHYIGHQRH IRU SRIP\ DQG SUDPWFH 6 XFK DSSURDFKHV DUA
HWHQIDOIRU JIXIAQ) VXVBICDEG! QI MIOWDQURWP DURQ 1Q ( XURSHV GYHWH

DJUEXGMUDOA VWP V

@ &2' (&6 ' 5 HSRWDERXU / IYIQ] / DEV VHWS DQG UHWVXAV _ADIW
&2' (&6 5 HSRWDERXVWKH / IYIQ) / DEV VHWS DQG 5 HVXAV 1ICDO

@ /IMD 2 WROQ. 81,3, Q1D RIRDQH DJUXQASLIWDQG ) HP NH 0 HX® DQ
: 5 _1HP NHP HX® DQ# _ZXUQD




/ LYLQJ ME LGHQW LFDVIRQ RI FRW DQG EHQHI LW/

$JUEXQMIDO GLIMIOVDARQ IDFHV FKD@BQIHY HDWG R [LDJP HOMG
NQRZ BIGJH H FKDQUH @ WG IDWP HU HQIDUHP HOW DQG  LQUXI I LELHQW
FRAIDERUDMRQ DP RQJI DRRY/ 1Q WH DI UFXGXWDO LQQRYDMRQ HFRW VWP

) DUP HY RIWQ @FN RSSRUMQMHY VR REVHIYH WIFKQR®J LHV 1Q UHDOFRQM W
RUGLVFXW P SDFW Z I SHHY 6 WHQI WHQLQJ GRFDOQHE RUNV DQG VKDUHG
GDUOIQ) HQYLLRQP HOW LV WHUH RUH HWHQWDOWR VXSSRUMQIRWP HG GLI MO
DGRSWRQ

0DQ $IP $JUFXEXDO GLMIOVDARQ IDFHV FKDGIQIHY HDWG R
ILDIP HOMG NQRZBIGJH H FKDQIH QP MG IDWP HU HQIDUHP HQW DQG
LQVXI I LFLHQWFREDERWDARQ DP RQJ DRVRWY/ 1Q WH DI UFXOXDO LOORYDURQ
HFR VWP ) DLP HY RIWQ @FN RSSRUMQMHV VR REVHUYH WIFKQRERJ LHV 1Q
UHDO FRQM W RU GIVFXW P SDFW ZIW SHHY 6WHQIWHQQ) ®&FDO
OHVEZ RV DQG VKDUHG GDUQIQI  HQYLLRQP HOW LV WHHRWH HWHMDO R
VXSSRUWAIQIRUP HG GLJ MECDGRSMRQ

$ SSURDFK ' HP RQMIDMRQ DRYMA RUDQVHG Z MMQ\WH &2 ' ( &6 / IMQJ / DEV
Z HUH GHMLI QHG R VHQ) \WHQ BFDOQHE RUNY DURXQG DJ UFXEMUDOGL] MIQYDURQ E\

EUQIQ) \RIHWHU IDPHY UMDUKHY DGYWVHY WWWGHON DQG  RKHU
VIN-KRCHY  7KWRXJK D CHERWN R GHP RQMDIRY (DWPV DQG SDMFASDRY

H FKDQIHV \WHVH DRYMA FUHDMG RSSRUMQUEAV 1RU SHHUWR SHHU BDLQIQ)

QDRI XH DG FRBPYH UHBPURQ RQ WH DERSURQ R GLJ MIOMAKQRBJ LV [Q WHDO
IDUP IQ) FROM W

/ IIQ) / DEV IXQPURQ DV P XGVDRRUIQQRYDMRQ FRP P XQUIAV RU DQVHG DUIRXQG
VSHALE FKDBIQIHV ZKHMH IDPHY NQRZOGIH IQMP HADUHY DQG RKHU
VINHKRCHY FRMERDW R H SBUH RSSRWQUH DQG FROMDIQNV UHDWMG \R
QI MORRY

© MIQ \WH &2' (&6 SURWFWD QHERIN R GHP RQMDIRY IDP V IRPMQ) RQ
DJUEX@UDO QI MIVDUWRQ ZDV HABEQKHG DRRW WH  /IYIQ) / DEV DQG
SIRIMMYHD H SDQGHG GXUQ) WH SIRWFW $V GHP ROADIRQ DRIYMAV
GHYHBSHG DEEMRCDOIDWP V MRIGHG WH IQUDIYH IQFBHDMQ) \WH GYHWAW R \WH
QHE RUN DFURW UHJ IRQV DQG DI UEXGMUDOVHARY DQG WDFKIQ). — GHP RQAMDIRQ
IDUP VE\ WH HQG R \WH SURVIFW



/ LYLQ) @E LGHOW LFDMRQ RI FRWV DG EHQHI LW/

' HP RQAMDMRQ HYHQNV P REMHG D ZICH WDQIH R WINKRTHY  IQFOAQ)
UHVHDUFKHY VAXGHOWV 1D HY WFKQRBJ\  SURVIGHY DGYVHY SRIR DRRWY
DQG UHSUMVHQBMYHV R! IDWP HY RUDQVDMRQY 7 R VXSSRUNAKFUMUHG UH BRIRQ
/ IYIQJ / DEV DSSTHG WH &2 ' ( &6 DWHWP HOMIUG Z KIFK FRIFW SDWFSDQN
REVHUYDIRYY RQ HARAVWP UWDAQHW SHFHYHG FRW DQG EHQHIW R
WFKQRBJHV  DQG \WWH GHP RQMIDIRQ SURFHW IWHD ) LIXUH 7KH IQAIKW
JDWHIHG FROMEXW \R XQGHWADQAQ) IDWPHY UWDACHW \R DGRSWGAJMIO
\WFKQREBJ HV DQG \WH IXQRIRQQ) R DI UEXGMUDOGL] MICHFRV VWP V

) XWMUH UHBIYDQFH  7KH QHERUW DQG FRMERIDIRQY GHYHBSHG WURXIK \KH
/ IYIQJ / DEV KDYH \WH SRMQUIDOR FRQIXH EH RQG \WH SURMIPADQG VXSSRIWEQ)

WP IQQRYDIRQ FRP P XQUIHV DURXQG QI IMIODI UEX@MUH * HP ROMDIRQ IDP V
FDQ UHP DIQ IRFDCBRIQW IRUSHHUVR SHHUBDWQIQ)  H SHUP HQBMRQ DQG GDBJI XH
DP RQ DJUEX@MDO WIN-KRGHY ,Q DAGAMRQ \WH P HWRGY DQG JXIGHIHV
GHYHBSHG IQWH &2 ( &6 SIRWFWIQFOAQ) WH GHP ROMDMRQ KDQGERRN DQG
DWHWP HOMRRY RIHUD UHSTFDE®! IWDP HZ RN WDWFDQ EH DGRSWG B\ RKHU
WHIRQDO DURDO RU ( XIRSHDQ  RUDQVODMRYY  VHHNQI W RUDQWH
GHP ROADVRQ HYHQW DQG WHQIWHQ NQRZ BIGIH H FKDQIH RQ DI UEXGMUDO
QI MID/DIRQ

&2' (&6 /MY /DEV._&2' (&6 GHP ROMDIRO IDPYV 3 DWVDQG
@ XSFRP1Q) &2' (&6 GP ROMDMRQ HYHOWV &2' (&6 + DQCEERRN
R GP ROMDRO R G MUOMKCORBRI IRV

-X@H O HQDAL $&7$ MM P HPA# DAL DWRIU DQG 1 ICRQ 9 IRBDX
$&7$ QCROYIRBDX# DR DWRIU




/ LYLQJ ME LGHQW LFDVIRQ RI FRW DQG EHQHI LW/

) DP HY RIWQ KHVIMPM VR DGRSWHP HULQ) GLJ MIOWFKQR®RI LHV GXH \R
@P WG HYLGHQFH Rl WHLUSWDPWEDOEHQH IW DQG FRQFHUQV DERXWFRVW DQG
WFKQIEEDOUHIDELON ([ DMQJ LQIRWP DARQ LV [LHTXHOW GLILEXOWR DFFHW
RUSRRW FRP P XQIFDMG @P IMQJ WK\WWDQG XQGHUABQGIQI $V D LHVXQV
NQRZ ®IGJIH H FKDQIH EHEHHQ IDPPHY UHVHDIFKHY DGYIVHY DQG
WFKQR®RI\ SLRYIGHY UHP DIQV LQVXI I LELHQW

7KHDP LV \R GHYH®RS DFFHVWIE®! DQG HQIDILQJ VRRY \WKDWGHP RQVADWM
GLJMIO DIUFXOXWDO WFKQR®RILHV YIUMD® EDVHG RQ UHDO IDWP LY
FRQGIMRQV 9 LLXDOWRXLY Z HH GHVLI QHG WR LP SLRYH NQRZ ®1GJ H H FKDQIH
DQG D@RZ IDPPHY WXGHON DGYWHY DQG RWHU WENHKRGHY R
UHP RMO H S&WH IDP V DQG WFKQR®RI LHV VXSSRUAMQ) LQIRWP HG GHFIMIRQ
P DNLQJ UHJ DUGIQJ WH DGRSWRQ RI GLI MBOVROMRQV

$SSWRDFK  7KH DSSURDFK IQYROHG GHYHBSIQ) D VHUHV R IQMDRAYH YILWDO
\RXY \WDW VKRZFDVH  GJMBO DIUEXE@MUDO WKQRBIIHY 1Q  UHDO 1DWP QY
HOVILRQP HQNV © WMIQ WH &2' ( &6 SURWFW ILlYH YWWDORXWY ZHMH FUDMG
DFIRW IIYH ( XURSHDQ /IYIQ) /DEV WP RM WXUWDO IDP IQ) FRP P XQWAV 1Q
6 FR®QG DJUWLIRRG WRKQRBI\ 1Q %HOIXP  DX\VRP DWMG RUFKDLE P DQDU HP HOAIQ
&] HKID DIULGAIMICHEXFDURQ IQ * HP DQ DQG JUDWDIQG P DI HP HQAKMQ)
GRH WKQRBJ\ 1Q (WRQD (DFK \RXU SIRYIGHV DQ PP HWYH QGJLEO
HSHIHQAH XMQJ ¢ IPDIHV YIGR DXGR DQG IQMDRIYH HBP HON \KDW
DEZ XVHY \R H S&UH IDWP V DQG WFKQRBI LHV WP RMO ) LIXUA

7KH GHYHBSP HONVSURFHW IRBZHG D FRIERIDWH DQG MADWYH DSSURDFK
/IMIQ) / DE FRRECDRY ZRUIHG FRVHD ZLK UMHDURKHY ILRP \WH - DP HV
+XWRQ ,QAMAM \R G-MIQ WH \RXW (DFK /IMQJ /DE IWWGHYHBSHG D
VRV ERDIG RAMIQ) WH CDUDIYH VKPMUH DQG NH  \MFKQRBIIHV \R EH
IHDWMUHG 6\RY ERDUBV KHSHG RUDQVH YIVXDOIGHDV DQG HQVXUH WDWIKH 1.GDO
YILWDORXUFGDD FRP P XQEDWMG WH LOMOGHG RY DQG GDUQQ) REMPRYHV

/ IYIQJ / DE \MDP VV FRIIFWG WH UHTXWWHG P DMUDY IQFOGAQ) ¢ SKRRIUDSKY
YIGRV FDSWUHG XVIQJ IVKH H®IQV FDP HIDV - FRQYHQIRQDO [P DIHV  \M W
GHVAUSWIRYY DQG DXAR UFREQIV 7KHVH P DWUDE Z HIH \WHQ DWHP EBIG IQR
PP HWYH HQVILRQP HON WURXIK GJLNO SIRFHWIQ)  ZKHWH 1P DIHV Z HU
AMIKHG \RI HWHU DQG LOQMDRYH KRVSRW Z HH DEGHG 5 HI XOU FRQUXGEMRQY
HQUXUHG \WH \RXY DFFXUDWO UHSUHVHQIMG (DUP 1Q) SUDRWFHV  Z KIBH [HHGEDAN
IURP 1DUP HY DQG/ IYIQJ / DE SDWFLSDQN VXSSRUMG FRQIDXRXY UHIQHP HOW



/ LYLQ) @E LGHOW LFDMRQ RI FRWV DG EHQHI LW/

) XWMUH UIHBIYDQFH 9 IDOGHP RQMIDIRQ [DUP V RIIHUD VFDDE®! DQG DFFHVMEG
ZD\ R VXSSRWBDWQIQ) DG NGRZ BIGI H H FKDQIH DERX\WAEL MICDU UEXGMUH 94
HDEQY UHPRWM H SBRUMRQ R UDO IDP Q) HQYILRQP HON  YILWDO \RXWY/
FRP SBP HQV SK\ IFDO GHP RQMDIRYY DQG EULRDGHQ DFFHW IRU IDWP HY
VAMGHON DGYIVHY DQG SRIF\ P DNHWY ,Q \WWH IXUMUH VXFK RRY FDQ AHQIWHQ
FIRW UHJIRQDOBDUIQ) 1P SURYH WDQVSDUHGR.  DURXQG G MIOMPKQRBIIHY DQG
VXSSRWP R IQRP HG DERSIRQ GHAMRQY $V QLI MBOHGXFDURQ DQG DGYIVRY
VHYIEHV H SDQG YIWMDOGHP ROADMRQY P D EHFRP H DQ P SRUMBQAFRP SRQHQW
R LQQRYDURQ HFRVL VAP V/ 1Q DI UEXGMUA

@ &2' (&6 GHP ROADMRQ IDUP V IWXDORXLY/

/HDQH 7RZQMHQG  +XWRQ _BDQCH \RZ QUHOGH KXWRQDFE XN 1 IDP K
0 DKRQ +XWRQ _QDP K P DKRQY KXWRQDEXN 7P 3MEZD  +XWRQ
MP SIWIZ Dy # _KXWRQ DF XN




/ LYLQJ ME LGHQW LFDVIRQ RI FRW DQG EHQHI LW/

" UMWODARQ 1Q DIUFXOXWH LV RWQ DODOVHG PDQO WUWRXIK
WFKOQR®J LFDO DGRSMRQ RU HFRORP IF SHURWP DOFH RYHUBRRNQ) KRZ  IW
WHWKDSHY  IDP LY SWIRFHWHY  DRWRU - UHOMRQWKLSY  J RYHUWDOFH

DUDQIHP HQV DQG HQYLLRQP HQWO LOMDFWRQY : IWRXWD P XGN®IYHO
FRQFHSWDO SHWSHAFWYH  IWLY GULIIFXOWR XQGHIAMBQG KRZ  GLJ VIO \RRY

IQOMHQFH  EWRDGHU  VRFIR WFKQFDO WDQVIMRQY DQG  VXWBLQDELDN/
RXWWRP HV LQ DJ UEXEMUDOA WWWP V

7KHDIP Rl WL VHPRQ LV R LGHQAN DQG DQDOVH NH FRQFHSW LHBIYDQVWR
VXWELQDE®! GL) MIXIVDMRQ DFLIRW WUHH DQDOWFDOGBIVHY 1Q WH &2 ( &6

FRQFHSWDOIWDP HZ RIN EXVIQHW SURFHW  GL] MBOHFRV WMP  DQG VRFIR
HQYLLRQP HQEBO WWWP V7KLV P XGUGYHO FRQFHSWDO DQDOVIY  KHSV
HSODQ KRZ GUMODMRQ IQOXHFHY DIUFXOXWDO SWDFWFHY  DFVRU

LOMDFWRQY J RYHLQDQFH DUDQUI HP HQW DQG VXWERLQDELDN RXWRP HV

$SSURDFK  7KH DSSURDFK FROMMV R D FRQFHSWDODCDOMY R VXVABICDE®!
QIMIODIRQ DFIRW \KUHH DQDOWDO GIYHY 1Q WH &2' (&6 FRQFHSWDO
IDP HZRIN BEXMQHW SIRFHW  GJMIO HFRAVMP  DQG VRAR HOYLRGP HQEO
A VWP V7 KH DQDOMY IGHQMHY DQG IQMSBUHW NH WRKQR VRADOFRQFHSW \WDW
H SOIQ KRZ GJMIOWFKCRBIIHY UHVKDSH DIUEX@MUDOM WP V' EH RQG \KHU
\WMFKQEDOXQRIRQY/

$VWWH EXVICHW SURFHW GIYHO WH IRFXV IV RQ KRZ G MIO\RRY \WDQUIRWP
HYHY GD\ 1D SUDRWHV DQG RU DQVDMRDORXICHY & RQFHSW VXFK DV VRAR
WFKQFDOSURFHWHV KL K@ KWAKDWMDUP 1Q) RSHIDIRQY FRP EIGH \MPKQRBJ IHV
DRRY DQG KBV

" HAMRQ P DNQJ SURFHWHV VKIWIURP  LQAYIGKDOH] SHUHQFH EDVHG MG HP HQW
R FROFIYH GDWIQRPHG GHAMRQVY VXSSRUMG B\ VHQORY P RQRUQY
A VAP V. RUGHAMIRQ VXSSRWRRY

5 RBI UHFRQLIXUDMRQ UHOFW KRZ 1D HY IQFUDMQI® DRADV GDWY P DQDIHY
Z KB DGYIVRY DQG \WFKQRBJI\  SURYIGHWY EHFRP H LQMJ UDCRSHUMRQDCSDWGHLY
2 \WHU UHBIYDQN FROFHSW IQFOGH BDWIQ) GRSV DQG DEDSVMRQ  Z KHUH
H SHUP HQEMRQ DQG [HHGEDAN [P SURYH SUDRWEHV RYHUMP H DV Z HODV SURFHW

WDQVSDUHGR  IQFOMRQ DQG H FOMRQ G QDP IEV DQG GHSHQGHR DQG FRQWRO
RYHUGL] MICSOMRWP V DQG H SHWWH

$WKH QJMIOHFR WP BIYHO WH DCDOMY H DP IQHV FRQFHSW \WDWH SDIQ
IQMDAIRY/ DPRQY DRRY DG IQUDMKFMUAV VXURXQAQ) IDPV 6RAR
HFRBJIEDO Vi MP V' FDSWUH  UHDMRQUKISV EHEHHQ DRRY UAVRXUFHV DQG
JRYHUDQFH WKPMUHV ' LIMIO HFRA VWPV GHVFUEH CHERUW R QJMIO
IQUDAMKPMAHY COW SOWRPY DQG VHYIEH SWRYIGHY &RGFHSW VXFK DV
UHVRXUHW WMV $. 6 NQRZ BIGTH QHERUY DQG LOMRSHIDELDNV KHS H SOIQ
KRZ NQRZBIGIH IGZV FRMERIDIRQ DQG CDW IQMI UDMRQ HQDE®! RUFRQAMDIQ
QI MID/DURQ



/ LYLQ) @E LGHOW LFDMRQ RI FRWV DG EHQHI LW/

$VWKH VRAR HQYILRQP HQBIOBIYHO FRGFHSW VXFK DV VRAR HAR®J IFDOUHVIAHQAH
HOMLRQP HQBO WWZDWBKIS  FXGMDO OQAWDSH  SUHVHYDWRQ — VRAIDO
HP EHGGHAHW  JRYHUDQFH DQG  DFFRXQEEIMY  \WUMRIDO FRKHVIRQ  DQG
FROPWYH O6GDWQQ HSOIQ KRZ GQIMODIRY FROMEXWMY R EURDGHU
VXMBIQDELO WDQUMRQY DRIRW FRP P XQWAV DQG @QGVFDSHV

) XWUH UHBYDQFH 7KLY FRQFHSWDODCDOMY KHSV FOU\ KRZ GJLMBQ/DIRQ
DIIHAW DJ UEX@MUDOV VAP V DWP XQIB®! BIVHY 1URP (DWP SUDFUFHY R EURDGHU
VRADO DQG HFRBJIFDO G (OPIEV % IGHQM Q) N FRQFHSW  \VKDSIQJ
VMBICDE®! QIMUOODMRQ WH IDPHZRIN VXSSRW PRWM AP DIF
IQMSUAIMRQ R / IYIQ) / DE H SHUHQFHV DQG GJMIOIQQRYDIRQ SDRZD\V ,Q
IXMUH UMHDUFK DQG SRIF\ GHMIQ  VXFK FRFHSWDO FOUW FDQ JXIGH \WH
GHYHBSP HOAR G MIOMDMI LHY WDWFRQUGHUQRWRQD \WMRKQREJ LEDCH 1 LFHQR
EXWDOR JRYHELDGFH VRADOIQFOMRQ NQRZGBIGIH WPV DG BQ WP
HOYILRGP HQEOXMBICDEIDW 1Q DI UEX@MDODQGVFDSHY

6 FIHOME DUW¥F® 6 XWUICDEG!  G.J MIQ/DMRO D VMWMP WICNQYJ
DSSURDFKH &2 (&6 &ROFHSWIDO) WP HZRIN GDIW &2"' (&6

&RCOAHSWIDO) WP HZRWN [P0 &2' (&6 3RIA %K & ROFHSWDO
) DP HZ RN

. DMOH 6RPD : 85 _NDWOHVRP D¢ ZXUQD DQG * IDQBFD %XCRU
81,3, JIDQAFD EXQRUE XQSLIW



81' (567%1' ,1*
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8 QGHUAMDQGLQJ VIKH SRQF\ HQYLLRQP HOWDQG DUHDV RI LOVIAUY HOWRQ

" HVSWM H WIOQVYH SRIF\  IQWDAYHV DQG WHSHDWMG UHFRP P HQGDMRQV
DJ UFXOXDO GLJ MIOVIMRQ DFLIRW ( XURSH UHP DIV XQHYHQ DQG  V@BZ

6 WKPWUWDOEDUWHY VXFK DV 1UDJ P HQMG J RYHUQDQFH @P WG FRQQHPWW
LQVXI I LFLHQW GLJ MO VN@Y ZHDN GD® DYDIDEION DQG P LVDQ QP HQW
EHE HHQ SRIF\ GHVLJQ DQG RQ WH JRXQG UHDIMHY FRQOWOXH R KIQGHU
HIHPAYH [P SOP HQAMRQ DQG WH GHYHEBRSP HOQWRI  FRKHHQW [DWP HU

FHOWHG GLJ MOADQVIRWP DARQ VWADWMI LHYV

0DQ DP 7KH RYHID@REMPWH Rl SRIF\ HDWG UHVHDUFK DRRYMHY 1Q
&2' (&6 ZDV VR GHYHRS DQ HYIGHQFHEDVHG SRIF\ VMDWJ\ IRU
VXWEIQDE®! GLI MIDVDARQ FRQVIGHU DOMUQDWYH IXWWH VFHQDURV DQG
GHQYHUSRIE\ WHFRP P HQGDWRQV 7KLY Z DV GRQHE\ DQDOMQI WH H MQJ
SRAF\ HQYILRQP HOWDQG SROF\ LQMDWYHV 1Q WH IHG Rl GL MIOVDARQ
H S®RUQI WH R®I Rl LOORYDARQ LOMP HGDUHY DQG GIVFXWIQI I XVWKUH
VFHQDURV ZIW DUHQWN Rl FKDQIH 7KLV KDV @G WH JURXQGZ RWN IRU
SWIRSRVIQJ SRAF\ VRREY DQG SRIF\  LOMYHMRQV WDWZ L@DIG SRAF\ P DNHWY/

QP DNQJ GHFIMRQV FRQGXFLYH iR VXWRLODE®! GLI MXDVDWRQ

$ P XGNP HMRG DSSWIRDFK $ P XG/P HKRG DSSURDFK $ \MUH SIRQIHG
DSSURDFK ZDV XVHG \R DWHW \WH (8 SRIF  HQVILRGP HOWIRU DJUEX@MDO
QJMI/DIRQ ) WD Vi WP DIF BVEZ R DIRXQG (8 IXQGHG SURWFW YID
WH &25' ,6 CDWEDVH HWIEQKHG D WRQ) HYIGHQRFH EDVH 6 HFRQG (8 DQG
DIRQDO SRIFAHV ZHWH PDSSHG FDBGIXIQ) GUMIMRQ VWDWMIHY DQG
SIRIWPPHY DQG GNQ) WHP \R &2' (&6 /IMQI /DEV 7KUG VP L
WKPMUHG [QMYLEZ V ZIW SRIFPDN\HY H SHW DQG 1QOMY
UHSUMVHOBMYHY DFIRWV (8 DQG WUHH QRQ( 8 FRXQUV SURYIGHG 1Q GHSW
QLI KW

7 KHVH TXDOBMYH [1QAQIV Z HH FRP EIQHG Z M IRXUTXDQMAMYH SIaBY 7 KHVH
TXDOOWYH IIQAQIV ZHH FRP EIGHG ZIW IRXU TXDQMMYH S QJLNO
UDACHW ' ( 6, IDPP WKPMW  IDPP HUGP RIWDSKFY DQG~ SRIR
PRPHOMP \R SURGXFH D FRP SRVIWW G MBQY/DMRQ VFRUH IRUHDFK FRXQW 7KLY
GHVJQ FDSWUHV ERK SRTR\ 1P HZ RUW DQG RQ \WH JURXQG UHDOIAV VKDSIQJ

QJ MIOADQVIRUP DURQ

0 RURYHU \R DQDOVH IQQRYDIRQ LQMP HADUHY Z MKIQ $JUEXE@MUDO. QRZ BIGIH
DQG,QQRYDIRQ 6\ WPV $. ,6 D GHAFDWG \WUHH \AMS DSSURDFK Z DV DSSTHG
) WWSRIR GRFXP HQV DQG (8 SIRWFW $JUW ION L FRQQHAW/ ,$,621 352
$.,6 ZHH UMHZHG \R HDPICH KRZ IQMP HADUHY DU SRAMRQHG Z WIQ
QI MIO/DIRQ SIRFHWHY 6 HFRQG IIQAQIV ILRP &2 ( &6 / IMQJ / DEV P DSSHG
WH $. ,6 DRARY ZIW ZKRP WINHKRTHY IQMDPW7KLG D VXWH R DRRY 1Q
*HPDQ \UO /DMD DQG ) DQFH H SBUHG SHIFHSUWRQY R $. ,6 SRIFHV
/MQ /DEV DQG WH WRBV UARXUFHV DQG VHYEHV R IQMP HADWY
RUDQVDIRY 5 HVXWV KIIKOKW\WWH JURZIQ) IP SRUBGFH R LOMIP HADUHY
HVSHAD® SUYDWM 1PV 1Q FRQGHANY IDPHY DGYMRY DQG WKQRBUJ\
SWRYIGHY WRXJ K \WHUURBN UHP DIQ XQHYHQD UHFRI QVHG DQG VXSSRUIMG

0 DIQ IQAQIV DQG RXFRP HV $JUEXGMUDOGL] MIQ/DURQ GUHD P ILIRY RYHD®
QI MIOGHYHBSP HQW IQOHFHG B\ FRQQHAIYIW  KXP DQ FDSMIO JRYHWDGQRH
DQG HRQRP IE FRQAMRYY 6 L QUIFDQNVYDUDIRQ H MV ZIWIQ DQG EHEHHQ
FRXQUHY ®DAQ) R IRXU GMIGPWFOMMY Z W GLIHHQABVHY R IDWP QIO
PDMUW 7KHH IV QR MQI®! SDKZD.  RX\WRP HV GHSHQG RQ KRZ \WKFUMUDO

IDARY IQMDFW 6\WRQ) HQDE@Y FRQAMRQY VXFK DV HIHAYH IQAMMRQY
IQUDAKFMH W@ DQG DFFHW R [IQDQFH  FDQ VXSSRWWP RUH VXFFHWIXO

MDQUMRQY



8 QGHUAMDQGLQJ VIKH SRQF\ HQYLLRQP HOWDQG DUHDV RI LOVIAUY HOWRQ

" HVSIW  FROMMOV IRV RQ IQUDAMKPMH CDW WNO' DQG UHIXOMRQ
UHFRP P HQEDMIRQY KDYH FKDQIHG OB RYHUMP H SRIQIDY \R DQ 1P SBP HOBMRQ
JDS ,QMP HADUHV SO\ D FXFIDOURG! 1Q EUGIIQ) \KLY JDS B\ WDQVOMQY SRIR
QR SWDAWH DQG IDAMIMGY NQRZBIGIH H FKDQIH +RZHYHU ILDIP HOMG
JRHEDGFH  XGHVHQ W@ DQG @ IMG FRREMIRY FROMDQ WHU
HIHAYHQHW 3 HVMMOAGDVD J DSV DAYDURXY GIYHOV DOR @ MP RQRUQ) DQG
HYDODWRQ

2 YHD@ WHH IV QR QI G WDVIPRY \RZ DU DU UEXGMUDOG MIQVDMRQ * MILFW
SDKZ D\ V DUVH IURP \WH IQMDRIRQ EHE HHQ VHYHDOIDRRY 6 XFFHWIXODQG
VYVBICDEGT QIMIOVDIRQ 1Q DIUEXGMUH IV PR UWDA® DRKIHYHG ZKHU
|RXQEDWRCDOFRQAMRYY DUH VWRQ)  7KHWH LQFGGH HIHAWYH JRYHEDQRH DQG
IOAMMRYY FROQHAYW WNEBIG @ERXUIRIFH FRP SHMYH P DUHW  DFFHW \R
IIQDQFH EXWDOR \WH DEVRS\YH FDSDRIW DWDUP  UHJ LRQDCDQG CDMRQDOBIYHY \R

IGHQMA  DFTXIUH DQG IQMI DM QHZ. NQRZ BIGI H DQG WIFKQRBJ IHV ) LIXUH

" HVSMM  FROMMOV IREXYV RQ IQUDAKPXH DWW W@ DQG  UHIXOMRQ
UHFRP P HQEDMIRQY KDYH FKDQIHG @B RYHUMP H SRIQIQ] R DQ [P SBP HQBMRQ
JDS ,QMP HADUHV SO\ D FXFAIDOURG! 1Q EUGIIQ) WLV JDS B\ WDQUDMY SRIA
IOR SUDAWH DQG IDAMIMY NQRZBIGIH H FKDQIH +RZHYHU IUDIP HOMG
JRHUDFH  XGHYHQ W@ DG MG FRREWRQ FROMDO \WHU
HIHPAYHQHW 3 HVMMQA/GD JDSV DWYDURXV GIYHOIDP GYHODOR @ W
P RQWRUQJ DQG HYDODIRQ

2 YHUWH OVWGHDGH SRIP\ UHFRP P HQEDMRQY KDYH \WQGHG \R IRFXV RQ VP LOU
DMXH  7KHVH UHFRP P HQEDURQY JHQHD® FRQYHUH RQ [ \WHP DU DUDV
L UDVIRKPXUH DQG FRQQHAYW GDW DQG JRYHUDQFH $. 6 WN.@' DQG FDSDFW
EXIOIQ)  SRIMFDO IIQDQADO DQG G DAWDP HZ RIW \RRY DQG \WRKQRBIIHY DQG
VRFDODVSHAN

&UXAD® \WH FRUH UHFRP P HQEDIRQY UHP DIQ OUHO XQFKDQIHG LQAFDI DQ
IP SBP HQIMRQ JDS WDKHU \WDQ D NQRZBIGIH JDSH OMWGHDGH SRR
UHFRP P HQEDMIRQY KDYH \MQGHG \R IRFXV RQ VP LMUMXHV

) DFMBMRQ R VXBICDE®!H GLJMIOMDQURIP DURQ WHTXILHY JRRG JRYHDQAH
WIRQ  IQAMMRDO FDSDAW DQG D Vi VMP DIF DSSURDFK $ SURDAIYH  SRTR
YIMRQ DQG FRRUECDIRQ R HIRW DFURW DOSRIF. @ HY R HQVXUH DO QP HQW
DQG FROIXIW R QI MIQVDMRQ HIRW IV HWHQIDO



8 QGHUAMDQGLQJ VIKH SRQF\ HQYLLRQP HOWDQG DUHDV RI LOVIAUY HOWRQ

KV QHHGV \R EH VXSSRWG B\ UREXW( 8 BIYHO HIXOMRQ RQ CDW DQG
A EHYVHRXUWY ) XOKHP RH  IQRP HG GHAMRQ PDNQJ IV IXQGDP HQEO \R
HQUXUH \KDWSRTR, LOMYHQUIRQY DUH [IWRUSXBRVH &XWHO® D OFNR JUDQXOU
DY RQ QI MI/DURQ DWINH IDP BIYHODQG QI MIYDURQ UHDWG H SHOVHV IV D
SHYMAMQNP DRUEDUIHUIRUWH GHVL Q DQG HYDODURQ RE GLI MIOYVDUMRQ SRTFIHV 10
DIUEXGMWH ([ MY IQAFDRY RQ GILMBODIRY 1Q DIUEXGMUH R\MQ GDYH
GHAMRQP DNHY Z W DQIGFRP S®MY SIEWUH R QLI MIOHDAGHW DQG XVH

5 HBIYDQRH IRUSRIF\ P DNHY &2' (&6 FRP EIQHG D A\ VWP DI UHYLLZ R (8
IXQEHG UAVHDUK D FRP SUHKHQUYH P DSSIQJ R (8 DQG QDMRQDOGIYHOGL MIO
DI UEXEMUH SRIFHY  DQG VHP LMIRKPYUAG LOMYIHZ V Z MY SRTR P DNHY H SHW
DQG QGO UHSUVHQBMYHY W ZDV FRQFOGHG \WDW HIHAYH QIO
WDQVRWP DIRQ  WHTXILHY  FRKHUHQW JRYHUDQFH  IQAMAMRCDO FDSDAW  DQG
FRRECDWG DRIRQ DFLRW (8 QDMRCDO DQG UHIIRQDOBIYHY 1 R IQI®I SRTR
LOAKP HQNV IV VXILFHQW IQMIUDWMG DSSURDFKHY DU QHHGHG \R  DGGUHW
AKPMUDOEDUWIHY 3 RIFIHV P XVWEHWU BHFRI QVH DQG VXSSRWMQIMUIP HADUHY
DV FRUH DRRY HQVXUQ) FRRUEICDVRQ EHE HHQ SXETF DQG SUYDWM VHYIEHV

&BVQ) WH GAIMIOWD JDS UHP DIQV FUMFDO UWHTXIWLQ) \ARQIHU DGYIVRY
VA VWP V' HGXFDIRQ DQG @HBQ) GDQIQ) $ 1D HUFHQIHG GHVIQ WWURXIK FR
GMIQ GHP ROMDIRQ IDWPV DQG SHHUGDWIQ) FDQ HQUXUH UHBIYDQRH DQG
XS\BNH : KIBIWH &RP P RQ$JUEXGMDCBRIE. &$3 1V DQ P SRUBQAGUYHU W
CRWXIIFHQARQ W RZQ GXH \R @ MMRYY [Q IQAFDWRY DQG EXUHDXFUDR
+HOFH D PRH FRREMG CDWIQRPHG DQG IDWP HUIRFX\VHG SRIR
DSSURDFK  FRP EICHG Z MW \AIRQJ HU VXSSRWWRU IQMUP HADUHY 1V HWHQIDOWR
DFKIHYH VXVBIQDE®! GLI MIQ/DMRQ LQ WH ( XURSHDQ DJ UEX@MUH

) XWUH IHBYDQFH : RINGRHIQ&2" ( &6 VKRZV \KDWKH SRIF\ HOVILRQP HQW
IV KHMRIHQHRXY DQG DJUEXGMUDO GIMIVDIRQ IV D JWDGXDO P XGAABIH
SURFHW WKDSHG B\ WFKQFDO HFRQRP IF VRAIDO DQG LQAMAMRCDOIDRRY \KDW
YD WIQUFDQ® DRRW IDPV DQG P HP EHU WMV 7KLY FKD@IQIHY \WH
DWXP SIRQ WDWSRIF. DSSTHG XQURP © Z 1@ SURGXFH EURDGD HTXLYDBIQN
UHVXOV DFIRW DIUEXGMUH 1Q WH (8 $ PR FROM WD® OMDM SRR
DSSURDFK Z RX@ BWURP \KH RSSRVMM SUHP MH WH VDP H IQMYHQIRQ DQG
QI MIORRO GHS®\ HG 1Q WR GLIHHOAFRQM W P D\ WXFFHHG 1Q RQH DQG IDIOIQ
\WH RKHUQRAEHFDXVH R WH \WMFKQRBJ\ IWHD EXWEHFDXVH R \WH VXUWRXQAQ)
FRQGMRQV DQG DEVRBWYH FDSDAW  FRQQHAYIW DGYMRY FDSDAW  VRAIDO
WKVWIDUP VARKPWUH  DQG IQAMAMRQDOTXDDW

@ 82' (&6 ' WSRWROSRIF. HOVILROP HON

0 DD GH® DU HODGR 6 HUDCR 8&2 _HV GHVHP # XFRHV DQG
31HWH/ DEDWKH ,15$(  SIHWH OEDWKHY 1QUDH U
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$ WIRDGP DORI FRWV DQG EHQHI LW RI VXWIDLQDE (H GLJ VIDAVDVIRQ

7KH EDHIH R WH &2' (&6 0 HKRGRBJIFDO +DQEERRN IV \R VXSSRW ,QMIDMG ZLMQ WH &2' (&6 &RQFHSWDO) WP HZRIN \WHVH P XQVGIYHO
SDKZD\V \WZDBV VXVBICDEG! GIMIDOMRQ 1Q WH ( XURSHDQ DUUVHRARU  DCDOVHV VXSSRWIQRP HG GHAMRQP DNQI  ABNHKRGHU HQI DIHP HQW DQG
EDDQAQ) IQQRYDIRQ Z MW HQVLRGP HQBO HFRQRP IE DQG VRAHMUOREMPAIYHY ~ HYIGHQFH EDVHG SRTR\ P DNQJ ) LIXUH

QUKW IRP / IYIQJ / DE GHP RQADMRYY IQRP DQDOVHV R IDP SIRFHWHY

QI MICHRV WP V' DQG ELRDGHUVRFIR HQYILRGP HQBOA AP V/

e 0$0&6D/. & 4-393& '2. &702 |

o 54$2482" | "-938&3
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. 4,8 09821828140/ 3
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