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$V ZH WS QR WH YLELDQW WLLG
TXDUMU R AXDQWP  9LEHV
FROAXHY VR H SGRUH WH | DVALODAWQJ
LOMIMPARQV R LQORYDARQ  LOWTBRW
DQG LP DILQDARQ WDWDLH VKDSLQJ WH
TXDQWP IXWUH 7KLV HEMRQ EUQIV
VRIHWHU WRXIKW ®DGHV
EU-DNWLRXJK UHVHDURK  DQG JGREDO
GHYH®RSP HQW  WDW XQGHMRUH  WH
WDSIG HYROMRQ R WH TXDQWP

HFRVL IMP

,Q RXU ([ SHW, QWKW VHPWRQ ZH
GHYH LQR 6HMQI 0 DIQHAF ) LHBV
ZIW $WPV E\ 0 U 5DIKDY 6DK DQG
'U * SDMONWKPLIWRP 7,)5 ZKR
LGXP LODM KRZ DWP IF SUHAMRQ LV
UHGH LQLQJ WH [LRQAHW R TXDQWP
VHMQJ

,OVLGH VKH 0 LGV VHPWRQ SUHVHQW DQ
HQIDILQJ GIDBRIXHZ W

ou 6\ DP DVXQGDU * RSDVDQD
$SFFHOWWH 'U ODUR 0 DMAV
AXDQWP ,Q\SULH DQG ' U 9LYHN
BLOKD 4 XDQWP ,Q\SLLH D
FROYHADARQ WDW QDYLIDMV  WH
KXP DQ DQG WFKQRMRILFDOGLP HOMRQV
R VDO TXDOWP LQORYDARQ 1O
LOGXVIM DQG UHVHDURK

&DWK D JOP S\H Rl WH JEREDOTXDQWP
WRIH WURXIK RXUFRYHLDUHR! 74 &

((( 4AXDQWP : HIN  WH 7KWG
, QMUODMWRQDO 4 XDQWP  &RP P XQLFDWRQ
&ROFDYH DQG  4XDQWP  ,QGD
YHQIDXUX  HDFK  HYHQW RIIHUQJ D
ZIQGRZ QR KRZ WH ZRUGB LV
FROYHULQJ DIRXQG TXDQWP WRXJIKW
DQG FRADERUDWRQ

8 QGHU 4 XDQWP  &XUHQW Z H KLIKQIKW
WDQVRWP DWYH P LOMRQHV ILRP
. DUQDWNDV DP EMRXV % 4 XDQWP
(FRQRP\ 3@Q \R,,7 0 DGLDVV QFHMQJ
R D MOFRQ SKRRQIFVEDWG 451* \WH
90 $0' SDURHUKLIS IRU 4 XDQWP
GHOMF  6XSHIRP SXWQJ 251/ V
4 XDQWP +3& VRIVE DUH LOWMILDWRQ DQG
&DOMAK V XQYH@QJ Rl D UHFRUG EUHDNLQJ
TXEW DWRPLF DUD ( DFK
EUDNWULRXIK  MJQULHV DQRWHU ODS
WZDUWG  UDQLQ) VDDE® — DQG
DSSOFDWRQ GLLYHQ TXDQWP i VWP V

$GGIQI DWRXFK Rl 1XQ VR RXU LOWIBRMXDO
MXUQH  ZH LOWRGXFH WH 4 XDQWP
4ARMZRG DOQHZ IHDMUH GAMIQHG \R
FKD@QIH HQDIH DQG UHZDUWG RXU
UHDGHWY Z KR @YH DQG EUHDWH TXDQUXP
FXURMW

$V WH TXDQWP ZRUB DFFHBLDM
WZ DG UDD DWRQ 4 XDQWP  9LEHV
UHP DLQV \ RXU FRP SDQLRQ LQ QDYLIDWQJ
W ZDYHV  FRQOHAWQJ SHRS® LGHDV
DQG SRWELOMHV WDW DUH \KDSLQJ
VRP RURZ VTXDQWP HQODE®G Z RUTS
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6HOVLOQJ P DJ QHWF
| LHGBV Z LViK DVRP V

58*+%9 6%+ _

,1752" 8&7,21

0 DIQHWF [ LHGBV DUH XELT XLVRXV LQ RXU HQYLLRQP HQW 7 KHVH FDQ UDQJH I LRP  VKRVH SURGXFHG E\ WKH ( DU
WDWLY LQ VKH P LFLR 7 HVD WDQJH VR ELR P DIQHWF | LHABV KDWDUH LQ VKH | HP VR 7 HV@D WDQJIH
0 HDVXU.QJ ViKH VWUHQIVIK DQG WP H YDUDMRQV LQ KHVH | LHGBV JLYHV XV LOWIKWLQWR VIKH P HFKDQLWP V \KDW
SURGXFH WHVH | LHGEV 0 DJQHWE VHQVLQJ FDQ EH EHQHI LFLDOLQ D UDQJH RI DSS@FDMRQV ILRP  JHR QDYLIDWRQ
VR ELRP HGLFDOGLDJQRWFV $ FFXUDVW P HDVXUHP HQW RI VIKH ( DU V P DI QHWF | LHAB JUDGLHQW FDQ EH XVHG
IRU* 36 |UHH QDYLIDWRQ >  @Z KLG®1 P DIQHVR HQFHSKDARIWDSK\ 0 (* >  @DQG P DIQHVR FDUGLRILDSK\
0& > @WXG WH P DIQHWF ILHGBV ILRP WH ERG\ VR XQGHUMDQG EWDLQ DQG KHDUW I XQPURQV

' HMPMRQ RI P DIJQHWF DQRP DQHV LQ WKKH HQYLLRQP HQWFDQ DLG JHRARILFDO VXUYH V @QNH XQGHUZ DVIAU
VXUYH.GIDQFH

7R VXSSRUNWHWH DSSQFDMRQV D Z LGH WQJH RI
P DJQHVRP HWAW DUH DYDLADEGH FDSDE®H Rl GHWAPQJ
PDIQHF ILHGV Z MK YDU LQJ VHOMMYLMMHV DV
VXP PDU]HG LQ ILJXWH  7KH FKRLFH Rl VHQWRU
GHSHQGY RQ WKH RSHUDMQJ HQYLLRQP HQW DQG
DSS@FDMRQ WHTXLLHP HQW 648,' V. DQG DWRP LF
P DIQHRP HWWV DUH WH LOWMXP HQW Rl FKRLFH
Z KHQ VHOMMYLMHV Rl ViKH RUGHU R DUH UHT XLUHG
+RZHYHU LQ FROWDW R 648,V DWRPLF
P DJQHVRP HWW DUH SRUME®G! DQG GR QRWUHTXLLH
FU RIHQLF RSHUDWRQ  $ QRWHU LOWAUHVRJ SLRSHUN
Rl DVRP LF P DIQHRP HAW LV KDWVKH DUH VHO
FDQEUDWQJ  VKH P HDVXUHG WLJQDO GHSHQGV RQQO
RQ WH P DIQHWF P RP HQWRI ViKH DVRP  IKDWLV EHLQJ
XVHG

,Q WLV DUAF®! Z HIRFXV RQ DVRP LF P DIQHVRP HWAUV DQG SUMVHOWDQ RYHUYLHZ Rl ViKH Z RUINLQJ SUQFLS®H R
DVRP LF P DJQHVRP HWU EDVHG RQ P DIQHVR RSVIF LRVDVMRQ Rl @JKW : H SDUAFX@MUY DGGUHW ViKH | DFVRWY
VKDWDI | HFWVKHLU VHOUMYLW VR P DIQHWE |LHGBV DQG VKH EDQGZ LGWK RI RSHUDMRQ 7KH SUQFLSGV DWH
GHP RQWUDWAG XMLQJ VRP H H SHUP HQVIDOUHVXQV [ LRP  RXU ME
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HWDUAE\ LQWRGXFLQJ VKH H SHULP HQVDOVHVWXS | RUVIKH DVRP LF P DJQHVRP HWAU DQG H S@LQ VIKH Z RUNLQJ
SUQFLS® : HWKHQ H SMLQ KH VHBFWRQ FKRLFH RI @KW RU DQ DVRRP LF P DIQHVRP HWAU DQG MWU GLVFXW
WH HIHFWRI VXFK D QJKWRQ WKH DVRP V XQGHU DP ELHQWFRQGMMRQV 7KH FUHDWRQ RI DVRP LF \SLQ
SRMU] DWRQ DQG P HFKDQLWP VKDWADG VR VSLQ UHMD] DMRQ DUH H SMLOHG / DWAU Z H GLVEXW VKH DI | HPWR
P DJQHWIF | LHGB RQ VKH VSLQ SRMU] DWRQ RI DVRP V DQG KRZ QJKWFDQ EH XVHG VR GHVWPWMCH P DJ QHWF | LHGS
WUHQIWK :© H VKHQ GLVFXW KRZ  YDULRXV SDUDP HVAWV DI I HFW VIKH G\ QDP LF LDQJH DQG WH VHOVMYLW RI VKH
DVRP LF P DJQHVRP HWU ) LODAD Z H GHP ROWUDW KRZ P RGX@WRQ Rl QJKWFDQ EH XVHG |RU VHQVMYH
P DIQHWE | LHGBV P HDVXUHP HQW HYHQ LQ VIKH SUHVHQFH RI D KLJKHU EDFNJURXQG | LHGB

+$7 ,6%1 $720 ,&
0$*1(720(7(5" DQJQHG VXFK VIKDW LQ WWH DEVHQFH RI D P DJQHWF
ILHGS WKLV GUIHUWHQFH LV JHR : KHQ D P DIQHWF
ILHGS LV SUHVHQW DARQJ WKH GLUHPMRQ Rl @VHU
SURSDIDWRQ VKH SRU] DWRQ Rl VKH @I K\WLRVIVAV
GDGLQJ VR D GL I HIHQFH LQ LOWIQUW EHVE HHQ WKH
VEZ R RUMRIRQDOSRMU] DWRQV 7KLV GLI I HUHQFH LQ
LOWIQUW LV P HDVXUHG DQG XVHG VR GHGXFH VKH
WUHQIWK RI ViKH P DIQHWF ILHGE 9% WQLQJ ViKH
IUHTXHQR DQG LOWIQUW Rl VKH @VHU DQG VKH
DVRP LF QXP EHU GHOMW \KH UAVSROWH Rl VKH
DWRP LF M\ WP VR VKH P DIQHWF [LHGS FDQ EH
RSWP JHG VR DFKLHYH GUIHWHQW VHOVMYLW
EDQGZ LG DQG G\ QDP LF UDQJH RI RSHUDWRQ ,Q
WLV DUAF! ZH Z L@ FROQFHOQWDW RQ DVRP LF
P DIQHRP HM\  WAFKQLTXHV VKDW DARZ  [RU
RSHUDWRQ LQ DP ELHQW DU | LH@B FRQGLWRQV

$VRP LF P DIJQHVRP WV DV VKH QDP H
VXIJHW  XVH DWRPV DV VKH VHQWQJ
HOP HQW 7\ SLFDODVRP LF P DIQHVRP HWALY
XVH DODQ DWRPV QNH UXELGLXP
SRDWLXP DQG FHVMXP EHFDXWH Rl ViKHLU
WP SG1 HHPWRQLF WUXFXUH $ ONDQ. DVRRP V
ZIMK RQH YD®IQFH HOFWRQ KDYH
HOFWRQLF  HOHW\  OGIYHY  FRWHO
UHVHP E@QJ WKRWH Rl K\ GLRIHQ D\RP
7KH  KDYH WDQUMRQ HQHW LHV VKDWFDQ
EH FRQYHQLHQWY H FLWG E\ XML.QJ RSWFDO
WXUFHV ~ 1RQ@QOHDU P DIQHR RSWF
URVDVIRQ 1025 EDVHG DWRP LF
P DJQHVRP HWAWV RSHUDW RQ iKH SULQFLS O
Rl VKH UHVRQDQW) DUDGD\ HITHFW ,Q VKLV
SUIRFHW QQHDUY SRMU] HG @IKW WQHG
VR DQ DVRP LF WDQUMRQ H SHUHQFHV D
LRVDMRQ RI LW SRMU] DARQ DV LWSDWHV
WURXJIK ViKH DVRP LF P HGLXP VXENHFG VR
D P DJQHWF | LHGB

HHP SGR\ D UXELGLXP YDSRU FH®
DQG D QP MWHU WXQHG VR VIKH DVRP LF
WDQVMRQ Rl UXELGLXP VR FROWAXFWRXU
PDIQHRP MU 7KH WU EHDP LV
QQHDU® SRMU] HG XMQJ D * MQ 7D\ (RU
SUMWP EH RUH SDWMLQJ WURXJIK WKH
YDSRU FH® 7KH SRIMUJ] DWRQ WIWA Rl ViKH . 25.
WDQWP LWMG EHDP LV VIKHQ DQDQ | HG Z LW

1* 35,1&,3/(

D SRMUP HWU FRQWAQJ RI D : RADWRQ
SUWP WDWVHSDUDVAV VIKH VE R RUMRIRQDO
SRMU] DURQV RI @IKWDQG D GL | HIHQWDO
SKRVR GHWFVRU VHWS VIKDWP HDVXUHV ViKH
GL I HUHQFH LQ LOWAQMW EHVE HHQ WH VE R
VHSDUDWG EHDP V 7 KH VHVXS LV

$ P DIQHWF ILH® FDQ EH GHWIPMG WURXJK LW
LQIXHQFH RQ DVRP LF P DIQHWF P RP HQW : KHQ
DQ DVRP DEVRLEV UHVRQDQW QJIKW LW TXDQWP
WDW LV PRGULHG ZKLFK XQGHU DSSURSUDW
H FMDMRQ VFKHP HV FDQ FUHDW D QHWP DJQHWE
P RP HOW, Q WH SUHVHQFH RI DQ H VWUQDOP DJ QHWF

48%$1780 9,%(6 4 ]



ILH@ WKLV P DIQHWE P RP HQWXQGHWRHV / DUP RU SUIHFHWIRQ 7KLV SUHFHWLRQ LV LP SUQWG RQWR WWH QIKW
EHDP DV P HDVXUDE® FKDQJHV LQ LW HADSWFLW DQG SRMU] DWRQ 7KHDLP RI VKLV VHPARQ LV VR | DP L@DU] H
VKKH UHDGHU Z LMK HDFK Rl WHVH SURFHWHV DQG JLYH DQ RYHUD@MXQGHUBQGLQJ RI VKH Z RUNLQJ SULQFLSOH R
XVLQJ DVRP V VR GHVAPWP DI QHWE | LHGBV

$720 /,*+7 ,17(5%&7,21 $1°
$720,&5(621%1 &(

7R XQGHUMIDQG iKH LOWIUDPMRQ EHVE HHQ @JKWDQG
DVRP V LMWLV XVH XOVR LHYLHZ WKH FRQYHQWRQ XVHG
LQ TXDQWP P HFKDQLFV DQG DVRRP LF SK\ MLV 7KH
GLVFUHW DVRRP LF HQHW\ GHYHOY DUH GHQRWG E\ VKH
VSHAARVFRSLF  QRVIVRQ Z KHH
DQG  FRUHVSRQG VR VIKH SULQFLSDO VSLQ
RUELVDO D] LP XVKDO DQG VRVIDO HHFWRQLF DQJX@U
P RP HQWP TXDQWP QXP EHW UHVSHAWYH® 7KH
QXF®IXV FDUULHV DQ LOWLQWLF DQIXMUP RP HOWKP
ZKLFK FRXSOV Z MK VKH HOFPWRQLF DQIX@U
P RP HQWP $V D UHWXQV HDFK VSHPWRVFRSLF
GIYHOVSQW LQVR K\ SHU LQH GIYHY FKDUDFWAUL] HG E\
VKH VRVIDPODQIX@UP RP HOWP TXDQWP QXP EHU
VK DWVDNHV LQWIAI HU YDOXHV UDQILQJ | LRP
W 7KHWH K\ SHU LOH GHYH DUH DWRFL
DWG Z LVK D VSLQ TDXQWP QXP EHU VK DVWIDNHV
YDOXHV UDQILQJ |URP VR ,Q VKH DEVHQFH RI
P DIQHWF ILH@ Gl I HUHQW WIDVWAV FRUHVSR
QGLQJ VR D SDUAFXMU  WIDWA DUH GHJHQHUDWM
$SSOLQJ D P DIQHWF |LHE® @ W WKLY GHIHQHUDR
SURGXFLQJ WH =HHP DQ VSAWKQJ RI VIKH WIVAV 7 KH
FKDQJH LQ HQHW\ | RUHDFK WDV LV JLYHQ E\
ZKHH  LVVIKHJ\ URP DJQHWF UDUR
GHQRWG LQ > @

H FROMGHU D VHP L FODWLFDO GHVFULSWRQ R iKH
DVRP @ KWLQWAUDPMRQ LQ Z KLFK QKWL WHDWAG DV
DQ HMFWRP DIQHWF ZDYH /LQHDU® SRMU] HG
QIKWFDQ EH H SUHWHG DV D VXSHUSRUMRQ Rl Gl W

DQG WIKW FLUFX@MU SRAU] DARQV IKDW
FDUJ DQ DQIXMU P RP HQWP Rl DOG +
UVSHAIYHO > @ &ROWHUYDMRQ R DQIX@MU

PRP HQXXP ODGV R WH VHOFURQ UXGN IRU
DARZ HG DVRP LF WDQVMRQV s DQG
I RUGH W LI KW FLUFX@U SROU] DARQ Z LV
EHLQJ D | RUELGGHQ WDQMMRQ > @

,Q WKLV WHDWP HQW LW LV FRQYHQLHQW VR XWH D
FRP S®{ UHIUDPAYH LQGH VR GHVFUEH VKH HI I HFW
RQ QJKWDIMU LW WDQWW VKURXJK WH DVRP LF
HOVHP EG1 $ EVRUSWRQ LV TXDQW LHG E\ VKH

LP DILQDU SDUARI WKLV FRP SG{ LQGH Rl
UHI UDPURQ Z KL®Y WH UHDOSDUANGHVFULEHV
WH SKDW @J H SHUHQFHG E\ \KH
SURSDIDMRQ] QIKW ) RU QJKW UHVRQDQW
Z W DQ DVRP LF WDQMMRQ DEVRUSMRQ
RFFXW RYHU D ILQWM [UHTXHQR UWDQJIH
GHWLP LOHG E\  ViKH QDWWUDOQQHZ LGVIK
7KH LP DILQDU SDUNRI WKH UH UDPWYH
LOQGH DEVRUSMRQ H KLELW D/ RUHQWLDQ
GHSHQGHQFH RQ WKH IUHTXHQR  Z KHUHDV
WH UHDO SDUW FRUHVSRQGLQJ VR SKDWH
@) H SHUHQFHG E\ Q@KW KDV WiKH

FKDUDPMIUMAE ~ GLVSHUMYH  SURILOM
FHOWMUHG  DERXW WH  UHVRQDQFH
| UHT XHQR\

1RZ VKDWZ H KDYH VKH QHFHWDU, VRROY
GMXV FROWGHU D VIP S®H H DP SG{ Rl QJKW
UHVRQDQWZ LVK ViKH WDQWL
WRQ LQ VKH SUHVHQFH RI D P DIQHWF | LHGB
&KRRVULQJ WKH SURSRIDMRQ GLLHPMRQ RI
QJKWDQG WKH P DIQHWF |LHGS D[ LV VR EH
DIRQJ ] D[ LV DQG VIKH @QHDU SRAU] DWRQ
DARQJ VIKH[ D[ LV WKH UHVXQMQ ViKH DVRP LF
TXQDW] DMRQ VR EH DARQJ WH] D[ LV Z LW

DV VKH HLIHQ WM RI VKH A WP 7KH
HIHPWRI P DIQHWF | LHGB FDQ EH FDSWXUHG
E\" GRRNLQJ DWWH FRP S®{ LQGH R
UH UDPRQ |RU WH DQG FRP SR
QHQW DV JLYHQ E\ WH HTXDUWRQ > @
EHIRZ

Z KHWH
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7KH WHDO DQG LP DILQDU. SDUN R WKH
WHUWAAYH  LQGH  FRUHVSRQG W
GLVSHWRQ DQG DEVRUSVIRQ  UHVSHRYHO

,Q lKH DEVHQFH RI P DIQHWF | LHG@5 VKH VE R
FLUFX@U FRP SROHOW KDYH WH VDP H
UHIUDPAYH LQGH  GXH VR VIKH GHJ HQHUDR\

Rl VIKH WIVIAV Z LVIK GLI | HUHQW 0 DIQHW
LF | LHGB @ W VKH GHIHQHUDR EHVE HHQ W(H
WAV Z VK GLITHUHQW  YDOXHV DQG VKH
P D[ LP XP DEVRUSWRQ Rl VIKH VZ R FLLFX@U
SRDMU] DWRQV Rl QKW RFFXU DW \E R
GL HUHQW [ UHTXHQFLHV DQG KHQFH WiIKH
FRUHVSRQGLQ] GLVSHWMRQ LV DOR
FHOWALHG DERXW WKHWH | UHTXHQFLHV DV
VKRZ QLQILJXWH D

7KH WHWXQV R WLV GUIHHQFH LQ
GLVSHWMRQ LV WDW WH VZR FLFX@U
SRMU] DURQV H LW WH YDSRU FH® DW
VARIKV® GL I HHQWMP HV 7KLV GDGV VR D
UH@DWYH SKDVWH GU I HUHQFH EHVE HHQ VKH
VEZ R FLUFX@U FRP SRQHQW RI @KW Z KLFK
WDQVDWAY VR LIRIMRQ Q  Q@QHDU
SRMU] DURQ DVVKRZ Q LQ ILJIXWH E

5220 7(03(5$785(
6<67(0 ' 233/ (5
%2%" (1,1*

7KH H S@QDWRQ RI SRDMU] DURQ LRVDMRQ
GHVFUEHG DERYH LV WAV YDQG Z KHQ
DVRP V DUH SUREHG DWUHVRQDQFH Z LVKLQ
VKHLU QDVXUDOQ@QHZ LGVK + RZ HYHU
lQ SUDFWFH WH DEVRUSMRQ SLRILH R

DVRP V LV P XFK EURDGHU WDQ  GXH \R
WHLU VKHUP DOP RUIRQ $VRP V SRWHW D
VKHUP DO YHRRFIW GLMWMLEXWRQ JRYHUQHG
E\ WH 0 D[ ZH®YRAYP DQQ ®Z )RU
H DP S®{ VKH LRRWP HDQ VT XDUH YHGRFLW
RI DVRP V DWURRP WP SHUDWUH LV
DSSUR] LP DWAQ PV ZKIFK LV
VXI | LFLHQWVR FDXVH D' RSSGHU VKLIWRI VIKH
UHVRQDQW LHTXHQR  $V D UHVXQ@VDQ DVRRP

Z MK D FHUWDLQ YH®RFIW P D\ H SHUHQFH
LOFLGHQWQJ KWVIKDWLY RI 1 UHVRQDQWLQ WKH
M@ERWDWRU 1UDP H DV UHVRQDOWLQ LW RZ Q
UAMMWIWDP H 7KH SUREDELAW RI [LQGLQJ
DWRP V DW VXFK YHRFIMHV IRARZV D
* DXWLDQ GLMMLEXWRQ &RQVHTXHOW® \KH

RYHUDGD DEVRUSMRQ SWRILH DV D IXQFURQ RI
ILHTXHQR LV JLYHQ E\ WKH FRQYROXMMRQ Rl VKLV
* DXWIDQ Z LMK VIKH LOWLQWF / RUHQWLDQ QDVWXLDO
QOHZ LGWK \ LHEBLQJ WKH 9RLJWSLRILGY > @ 7KLV
ELRDGHQLQJ P HFKDQIMP NQRZQ DV ' RSSOU
EURDGHQLQJ DP RXQW VR DERXW 0+] IRU
DWLRRP WP SHUDWUWH Z KLY VKH QDVXLDO
QOHZ LGW LVDERXW 0 +] $V D UHVXQVHYHQ Z KHQ
WH SUREH @JKWLY GHWQHG |URP  VIKH H DFWDVRP LF
UHVRQDQFH FHUBLQ YH®RFIW FOWHY Rl DVRP V
UHP DLQ UHVRQDQWDQG FRQWLEXWM VR SRIUJ] DURQ
RVDMRQ Rl QIKWLQ VKH SUMHQFH RI D P DIQHWF
ILHGB 7KXV Z KLY VKH P DIQIWGH Rl VKH LRVDMIRQ
LV LHGXFHG Z KHQ FRP SDUHG VR VIKDWLQ VIKH DEVHQFH
Rl ' RSSO EURDGHQLQJ LWH WQGY RYHU D P XFK
EURDGHU | LHTXHQR\ UDQJH DV LAXVWIDWAG LQ [ LIXUH
FRQVHUYLQJ ViKH DUHD XQGHU WH VEZ R FXUYHV

48%$1780 9,%(6 4 ]



7DNLQJ DA WLV LOWR DFFRXQW LRIMRQ LQ
SRDMU]DUWRQ RFFXW WKWRXJK WH ' RSSO

EURDGHQHG VSHAWXP LOQWMDG Rl ViKH QDW.UDO
QQHZ LG Rl VKH WDQUMRQ DQG LWLV FGDU
ILRP ILUXUH  WDWWH PD[LP XP URVIMRQ RI

SRDU]DUWRQ RFFXW QHDU WH PD[LP XP

DEVRUSVRQ RI @JKW RU DEVRUSWRQ Rl @KW RU ViKH
FKRMHQ' WDQMMRQ Rl 5% 1RZ WKDWZ HNQRZ

Z KDWWSH Rl QIKWVR XVH VR GHWPWMKH P DJ QHWF
ILHGE GMV VHH KRZ VIKH P DIQHWF | LHGB DI | HFW VIKH
QIKW

17(5$&7,21 2) $720 : ,7+
/|, *+7 ,1 7+( 35(6(1&( 2)

0$*1(7,&),(/' 6(16,1*

0$*1(7,&),(/"

7KH @VHU I UHTXHQR LV XVXDA® |1 HG VXFK WDWIKH
IRDMRQ LQ SRMU]DWRQ Rl @KW LV P D[ LP XP
WHHUWR 1L $ YDUDWRQ LQ WH P DIQHWF | LHGB
DARQJ VKH GLUHPMRQ RI SURSDIDVRQ Rl QJKWRDGY
VR LRDMRQ LQ VIKH SRDU] DWRQ Rl QIKW DV
JLYHQ E\ HTXDWRQ > @DQG SCRWHG LQ I LIXUH

ZKHH LV WH \VSLQ UH®D DUIRQ WDW LV WKH
SK\ MFDO®QIWK Rl WiKH YDSRU FHAD DQG LV WKH
VSHFLILF DEVRUSMRQ GHQIVK : H Z LG GLVFXW VKH
VSLOQ UH@[ DMRQ UDWA LQ VIKH QH WWHPARQ

7KH P DIQHVRP HWU H KLEIW D QQHDU UHVSRQWH
ZIMLQ D WQIH ZKLFK LQ RXU FDW ZDV
DSSUR LP DO 7KLV LOWAUYDOGHI L
QHV WKH HIHAAYH G\QDPLF WQIH R WKH
P DIQHVRP HWU DQG LV GHWAP LQHG E\ WKH VSLQ
UHD] DWRQ UDW  7KH VRSH Rl lH SRIU] DWRQ
URVDMRQ FXUYH Z LWKLQ VKLV UHJLRQ GHWALP LQHV iKH
DP SAWGH Rl ViKH VLJQDOI RU VP DADP DJQHWE | LHGBV
$ WWHSHU V@RSH FRUIHVSRQGV VR D @UIHU FKDQJH LQ
SRDMU] DURQ LRVDMRQ SHU XQLWDSSQHG P D

JOHWF ILHGE VKHUHE\ HQKDQFLQJ WKH P DIQHW
RP HVWAU'V \LJ QDOVRRZ DUGV D VP DABU P DIQHWF | LHGB

+ DYLQJ GLVFXWHG WH VLJQDO Z H QRZ WXLQ VR VKH
QRIWH VRXUFHV VKDW | XQGDP HQD@ QP LW VKH
VHOVMYLW RI DVRRP LF P DI QHVRP HWALV

7KH GRP LQDQWQRLVH FRQWLEXWRQV DLH

3KRVRQ VKRWQRLVH / HW \D\ \KDW LQ D
SRMUP HW P HDVXUHP HQW WKKH QXP EHU
Rl SKRVRQV | DAQJ RQ HDFK GHVWAFVRRU LV
DQG  7KHDQJ® Rl SRMU] DWRQ FDQ EH
REVDLOHG E\ WKH
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IRUP X ,Q VH EDIDQFHG

FRQGIMRQ Z KHQ VKH QXP EHU RI SKRVRQV | D@QJ RQ

HDFK GHWWFVRRU LV HTXDO GW \D\

7KH | OXFWDWRQ LQ VIKH QXP EHURI SKRVRQV VFDGHV DV
DQG WLV UHSUHVHQW ViKH SKRVRQ VKRWQRLVH

+ HQFH WH XQFHWILOW LQ WKH P HDVXUH Rl DQIGH

LV ILYHQ E\

« 6SLQ SURNHFIRQ QRLVH $FFRUGLQJ W WKH
XQFHWILOW SUQFLS®H VE R QRQ FRP P XWQJ DQIX@U
P RP HQWP FRP SRQHQW HJ FDQQRWEH
VP XGDQHRXV® P HDWXUHG  Z LW WKH XW RW
SWHFIMRQ ,Q WMHW WP Z HGHVFUEHG DERYH  DQG

DUH P DSSHG VR WH SRMU] DURQ LRVDMRQ DQG
HESWFLW Rl WH WDQWP LIWMG EHDP  + HQFH ERWK
VSLQ FRP SRQHQW DWH P HDVXWHG WP XQBQHRX\VO
XSRQ P HDVXUQJ 7KH XQFHUD LOW SUQFLSOH
LP SRVHV D | XQGDP HQWIDO @P LWVR VIKH SUHFLMRQ R
P HDVXUHP HOWRI  NQRZ Q DV VSLQ SURMIFWRQ QRLVH

« 4 XDQWP EDFN DFVIRQ QRLVH / LQHDU® SRMU] HG QJKWH KLELW | XFWKDMRQV LQ VKH QXP EHUWRI
GIWDQG WKW FLLFXMUY® SRMU] HG SKRWRQV 7KH DVRP V SHUFHLYH WKHVH DV D | OXPUXDVIQJ
HIIHAAYH P DIQHWE | LHGB YLD VIKH $ & 6VBUN HI | HPWS @DQG VKLV LV UH GG DV QRIVH LQ ViKH
WLJQDOILRP \KH EDDQFHG SKRVR GHVFVIRU

7KH WP DAMAMWP DI QHWE | LHGB VKDWFDQ EH P HDVXUHG E\ VKH W WP GHSHQGV RQ ViKH RSWFDOLRVIMRQ
WIQDO  JHQHUDWAG E\ WKH P DIQHWF | LH@ WDWLY IL[ HG E\ VKH A WP SDUDP HVWV 7KLV WA WHP
UHVSRQWH LV FDQEWDWAG E\ DSSQ LQJ D NQRZ Q P DIQHWF | LHG $Q XQNQRZ Q P DIQHWF | LHGB FDQ EH
P HDVXUHG DV GRQJ DV VKH VLJQDOGXH VR WKH | LHGS LV U HU VIKDQ VIKH QRLVH 6L QDOMWHQJIVIK FDQ DOR
EH HQKDQFHG E\ RSWP L] LQJ ViKH SDUDP HWAW RI VKH P DIQHVIRP HWAU 6RP H P HVKRGV VR LP SURYH VKH
\LJ QDODWH

« SHGXFLQJ VKH VSLQ UHMD[ DRQ UDVH $ UHGXPURQ LQ WH UHD] DAWRQ UDW  GDGV \R D
WHHSHU VARSH LQ WKH Q@QQHDU UHVSRQWH UHILRQ RI WKH P DIQHVRP HWAU VKXV LQFUHDMQJ KH
P DIQLWGH Rl WMH VLJQDOREVIDLQHG GXH VR D VP DADP DIQHWE ILHGS + RZ HYHU UHGXFLQJ WH \VSLQ
UH@] DWRQ UDW DOR UHGXFHV WWMH QQHDU UHVSRQWH LHILRQ UHGXFLQJ WKH G\ QDP LF UDQJH RI VIKH
P DIQHVRP HWAU : H Z LADGLVEXW VKLV LQ ViKH QH WHPRQ

« , QFUHDVH LQ VKH DVRP LF GHOVW 93 VQJKW® KHDWQJ VIKH FHAD lKH DVRP LF YDSRU SUHWXUH LQ VKH
FHGFDQ EH LQFUHDVHG GHDGLQJ VR D MW HU QXP EHURI DVRP V LOWALDFWRJ Z VK @KW DQG KHQFH
VR D @UW HU IRVDMRQ LQ SRMU] DURQ Rl QKW $ AKRXJIK LOQFUHDM.QJ ViKH DVRP LF GHQVIW LQFUHDVHV
WH VJIQDO WHWH LV DOR DQ LQFUHDVH LQ VKH VSLQ UHM[ DURQ WDW GXH VR VSLQ H FKDQJH
FRGMLRQV

« ,QFUHDWH LQ LAXP LQDWAG YROXP H Rl VKH FHAD <HWDQRWHU Z D\ VR LQFUHDVH ViKH VLJQDOLY \R
LQFUHDVH ViKH GHQIVK Rl WWH FHA 8 \LQJ D GRQIHU FHAD Z LA ULHVXAVLQ D SLRSRUMRQD@ MU HU
URVDVIRQ Rl SRAU] DURQ Rl QKW $ OKRXJIK D WP DABU FHADUHVX AV LQ GRZ HU DQJG RI LRVDMRQ Rl
SRMU] DWRQ LWKDV D EHWHU VSDWDOUHVROXWRQ 6P LA  LQFUHDVLQJ WKH GLDP WU Rl VIKH EHDP
Z LGDOR SWRYLGH D MWWHUWIQDO EXVWKLY DOR UHGXFHV WWH VSLQ UHM] DWRQ LDW  BDGLQJ R
D VWP DAMU G\ QDP LF LDQJH DQG WH EDQGZ LGW Rl RSHUDWRQ 7 KH VLJQDOLQ VKLV FDVH Z LADDOR EH
DI IHFWAG E\ LOQKRP RJHQHMHV LQ VKH P DI QHWF | LHGB DFURW WH GHQIVIK Rl ViKH FHAD
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$OKRXJK WH WJQDO IWRP DQ DWRPLF
P DIQHRP HWMU FDQ EH LP SLRYHG E\ YDURXV
WAFKQLTXHV ~ WKHVH  SDUDP HAV  DUH  QRW
LQGHSHQGHQW DV H SMLQHG DERYH 7KHUH RUH
XQGHWIQGLQJ DQG FRQWR@MQJ VSLQ UHD[ DMRQ
SIRFHWHY EHFRP HV  HWHQWDO LQ RSWP L] LQJ
P DIQHVRP HVWU SHURUP DQFH , Q ViKH QH WVHPVRQ
ZH GLVFXW WH YDURXV P HFKDQLWP V Rl \SLQ
UHD DWRQ DQG LW LP SDFW RQ VHOMWYIW R
P DJQHWE | LHEGBV

237,&%/ 3803,1* $1' 63,1
5(/%;%$7,21

,Q RUWGHU WR XQGHUDQG WH DWPLF \SLQ
UH@ DURQ Z H WHYLHZ KRZ VSLQ SRMU] DWRQ LV
FUODWG YLD RSWFDO SXP SIQJ &RQMGHU D
WDOQMMRQ $Q  SRMU] HG QKW
SLRSDIDWQJ DARQJ WKH  GLUHPMRQ WQHG H DFV@
RQ UHVRQDQFH H FLVMV WKH DVRP V VR WKH KLIKHU
HOHW\ WDWAGUYHQE\ WH  DQG FRP SRQH
QW DV WKRZQ LQ ILUXUH  $VRPV GHFD\ VR VKH
JURXQG WIDWA DIU H FMDMRQ 2 YHU P DQ\ R\ FOV
Rl H FVDMRQ DQG GHFD\ D SRSX@MWRQ Gl | HUHQFH
IV FUHDWG DP RQJ WH =HHP DQ GIYHV LQ WKH
JURXQG HQHW\ WD 7KLV LV FDGHG DVRP LF \SLQ
SRDMU] DURQ ,Q WKLV FRQILIXUDWRQ VKH HQVHP EQH
LVL1Q DQ HLIHQ WIMA Rl WH  RSHUDVRU DQG KHQFH
WH SRSX@MWRQ Rl DVRP V LV LQ D VXSHUSRUMRQ Rl
VKH VWIHWKHG WV ViKH DQG WAV

,Q WH SUAVHQFH RI D P DJQHWF | LHGB

VSLQ SRMU]HG DWRP V XQGHWR
SUHFHWIRQ LQ VKH[ \ SQH Z LK / DUP RU
| UHT XHQR $ WWH VDP H
WP H VSLQ UH®] DURQ SURFHWHV UHGLWAL
EXW WH VSLQ SRSXAMRQV VRZ DUG
WHUP DOHTXLOEUXP UHVXOAQJ LQ HTXDO
SRSXAMRQ LQ VKH =HHP DQ VXE GiYHM/
7KLV WHGXFHV VKH P DIQUXGH Rl \SLQ
SRDU] DURQ ' XH VR D FRQUQXRXV GULYH
E\ WH @VWHU FUHDWRJ \VSLQ SRMU] DMRQ
VSLQ SUHFHWIRQ GXH VR WKH H WHUQDO
P DIQHWF [LHGS DQG \SLQ UHM] DURQ VKH
DVRP LF VSLQ RUHQVIMRQ UHDFKHV D WMDG\
WD RYHU WP H 7KH WWDG\ WIWA \SLQ
DQIXMU PRPHOWP Rl WH DWRPLF
HQWP E® LV DW DQ DQJ®H ILRP VKH
SRMU] DARQ GLLHPMRQ RI QKW Z KLFK LV
DOR WH LQIMDO \SLQ SRMU] DURQ
GLLHPMRQ 7KH YDURXV VSLQ WH@D[ DURQ
P HFKDQLVP V DUH VXP P DU] HG LQ VIDEGH

| VIKH VSLQ UHM DWRQ LV VARZ  WKH VSLQ
SRDU]HG DWRPV UHDLQ WHLU DQIX@U
P RP HOWP VDWW IRU D GRQIHU
GXUDMRQ DQG ViKH WHDG\ WV LV UHDFKHG
DWD @UWHUDQI® | LRP ViIKH WA SUHSDUHG
OWH GUHPRQ 7KLV DGV VR D U HU
IRDMRQ LQ WH SRMU]DMRQ Rl QIKW
+RZHYHU LQ WLV FDWH VKH DWRP LF
P DIQHRP HWU VDWUDWA DW D GRZ HU
PDIQHMF ILHG KHQFH WHGXFLQJ WKH
G\QDP LF WIDQJH $ FRP SDUMRQ Rl VKH
P DIQHVRP HMU UHVSRQWH IRU  VER
GL | HUHQW UH@] DWRQ UDWAV LV WKRZ Q LQ
ILXWH  7KH WUQLQJ SRLOWRI VKH FXUYH
LQILIXWH RFFXW DW
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6SLQ 5 HD[ DURQ

3KHORP HORO HVFULSVRQ &RQWRCD HKRG
8MQJ D @UHJ FHD LOFUHDVHV
WH WP H EHRUH DWRP V FRAOIGH
$VDWRP V KIWKH FROWIQHU Z DOV WHU\VSLQ | Z W WH Z DAY $OR FRDAQJ
SROMU] DARQ LV GRWWR P DIQHWF P SXUMHV | WH LQOHU VXUDFH Rl WH FH®
© DADFRAMRQV lQ WH Z D> @7KXV WH WHP DOYHRAW | ZDmZ W SDWDIILQ DQG RWHU
DQG WH FHDJHRP HM  GHMP LOH WH \SLQ | VSHADO FKHP LFDY UHVXQV 1Q
UHD[ DWRQ LDWA GXH VR Z DAFRAMRQV P XOMS®I ERXQFHV R DWRPV
EH RUH WHU \SLQ SRDU] DARQ
LV ERW
$\RP V ODYLQ) WH LOXP LODWG UHILRQ DUH
FROVGHUHG WDV WH XVXDE UHXUQ RQO
WH OWJ EHDP
7 UDOVMWWKULRXIK | DU KMMQJ WH Z DBDQG GRVQI WHU \SLQ ( QUL

ViKH LAXP LODWAG
YROXP H

SROMU] DWRQ + HQFH WH WHP DOYHIRAW R
DRPV 1Q WH FH® DQG WH LOXP LODWG
YRXP H R WH FHD GHMP LOH WH WDQUW

UHD[ DARQ LDWM

GDP HMJU DIRZV DRPV R
HPDQ @®UHJ QO WH
LAXP LODWG UHILRQ

6SLQ H FKDQIH

&RAMRQV EHVE HHQ DWRP V Z IW Gl HHQW
\SLQV  UHGMMEXW  SRSX@MRQV DP RQY

JLRXQG Wi =HHP DQ GIYHY KHOFH UHGXH.QJ

WH\SLQ SRDMU] DARQ

$GGLQJ QRE® JIDVHV Z LW ] HR
DQIX@U PRP HOMP 1Q WH
JIRXQG WIW HJ  $URQ
UHGXFHY DD DDA DQG Z DA
FROMRQV  SUHYHMQJ  \SLO
UHGLMMEXWRQ

$ QRWHU HIITHFWRI ViKH VSLQ UH@D[ DWRQ LDWA LV RQ
WH EDQGZ LGW Rl RSHUDWRQ Rl WKH DWRP LF
P DIQHVRP MU +LIKHU VSLQ UHM[ DURQ UDWAV
DARZ VKH P DIQHVRP HWU VR UHVSRQG VR D | DWIHU
FKDQILQJ P DIQHWE ILHG )LIXWH  WKRZV VKH
H SHUP HOWO FRP SDUVRQ Rl VKH | UHTXHQR
UHVSRQWH Rl ViKH P DIQHVIRP HWAU Z VKK VE R GLI | HUHQW
VSLQ WHMD[ DWRQ UDWAV DFKLHYHG E\ FKDQJLQJ VKH
GLDP HWU Rl ViKH @VHU EHDP  DQG KHQFH ViKH WDQWLW
WP H Rl DVRP V KLRXJK WKH EHDP  UHI HU VDEQH
8MQJ D @MU EHDP ZIWK D WP DAMU GLDP HWAU
UHGXFHV VIKH WP H VKDWDVRP V VBNH VR SDW VKURXJK
WH LGXP LODWIG YRXP H RI WKH FHG DQG KHQFH
LOFUHDVHV VKH UH@D[ DWRQ DWW Z KLFK UHVXQV LQ D
@WHU EDQGZ LGW IRU VKH GHWIFWRQ RI  \KH
P DIQHWF ILHGE % RSWP L] LQJ VKH SDUDP HAW RI
WH WWWP ZH ZHWH DE® VR DMILQ D JRRG
EDQGZ LGW R N+] Z LM FQRVH \R RI
VHOVLMYLW VR VIKH P DI QHWF | LHGB
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8QWO QRZ ZH KDG GLFXWHG ViKH \WHMDG\ \WIDW
UHVSRQWH Rl VIKH Vi WP XQGHU FRQWQXRXV RSWFDO
SXP SIQJ LQ WH SWHWHQFH Rl D P DIQHWF |LHGB

KHQ WH IUHTXHQR RU VKH DP S@WGH Rl ViKH
@MU LV P RGXMWG WH VWWWP H KLEIWW D
UHVRQDQFH  FRQGIMRQ ZKHQ WH /DWP RU
SUHFHWLRQ UDWMA P DWKHV WH P RGXMWRQ
| UHT XHQR\ Rl ViKH @VHU DQG WKLV SLRYLGHV D
Z D\ VR P HDVXUH VP DA@FKDQJHV LQ P DIQHWF | LHGB
LQ ViKH SUHVHQFH RI D QU HU ELDV | LHGB

KHQ QQHDUO SRDMU] HG QIKWLV XVHG WR
RSWFD@ SXP S DVRP VLQWR WH HLIHQ WDWA Rl VIKH
RSHUDVRU WKH DVRRP LF DQIX@U P RP HQWP LV
W P P HWLF DERXWW(H D[ LV ,Q WH SUHVHQFH RI D
P DIQHWF ILHGS VKH DVRRP LF DQIX@U P RP HQWXP
SUHFHW E\ DQG FRP H EDFN VR WH LOLADAD
SUHSDUHG WV JLYHQ WMDWWKH VSLQ SRMU] DURQ LV
VWD P DIQVDLQHG  + HQFH XSRQ P RGXMWQJ VKH
@VHU DWD | UHTXHQR\ P XFK @WHU VKDQ ViKH
VSLQ UH@[ DURQ DA WHH LV D UHVRQDQFH
FRQGLWRQ DWHYHU, ZKHHQ
LV DQ LOWAIHU 7KH I DRFVRU RI DSSHDW EHFDXVH
VKH DQIXMUP RP HOWP RI VKH DVRP V QHHG RQO R
URVDWA E\ EHI RUH VKH WIVA DIDLQ EHFRP HV DQ
HLIHQ WDV RI Z KLFK ®DGV VR D UHVRQDQFH
7KLV LV SDUDP HWLF UHVRQDQFH DV H P RGXMWRQ
Rl VWH @WU DIIHFW WKH WWHQIW Rl RSWFDO
SXP SLQJ DQG KHQFH WH H WIQWRI DVRP LF VSLQ

SRMU] DARQ

7KLV VFKHP H LV GHP RQWUDWG XMLQJ ViKH \DP H
VHXS DV VKRZ Q LQ ILJXUH DQG DGGLQJ D @MWHU
IULHTXHQF\ P RGX@MWRQ DRQJ ZLWK D GRFNLQ
GHWPMRQ R VKH RSWFDO LRVDVRQ WLIQDO DW VKH
P RGXMWRQ WHTXHOR  7KH @VHU IWHTXHQR LV
NHSWDW 0 +] DERYH W(H

WDOVMRQ DQG LQXVRLGDA P RGX@MWAG E\ DQ

DP SAWGHRI 0 +] DW
GDGLQJ VR VIKH @VHU | LHTXHQR EHLQJ P RGX@MWG
DV 0 RGX@MWQJ WKH

[UHTXHQR RI VIKH @VHU GDGV VR WH P RGX@WRQ RI
RSWFDOSXP SLQJ HIILFLHQR.  7KH IUHTXHQR RI ViKH
@WHU LV P RGXMWG DERXWD ELDV [UHTXHQR  VXFK
VKDW P RGX@WMRQ KDSSHQV DW WH MGH Rl VKH
DEVRUSMRQ SLRILH DQG KHQFH WKH DEVRUSWRQ
FKDQJH LV D® RWQQHDU DFLRW WKH P RGXMWRQ
UHJLRQ

7KH WJQDO ILRP  WH SRMUP HWU LV
GHP RGXMWAG DW  DQG WKH LQ SKDWH ;
DOG RXWRI SKDWH < FRP SRQHQW DUH
P HDVXUHG DQG SGRWMG LQ ILIXUH  Z KLOH
VKH P DIQHWF | LHGS Z DV VZ HSWDFLRW VIKH
UHVRQDQFH  $ W UHVRQDQFH VIKH LQ SKDWH
FRP SRQHQWKDV WH VDP H VARSH DWD ELDV
P DJQHWF | LHGB DV
WH VARSH DURXQG VKH | HUR P DJ QHWF | LHGB
WILP H 7KLV VRSH FDQ EH XWQ HG WR
P HDVXUH P DIQHVR RSWF RMMRQ Rl
SRMU] DWRQ DWD @MU HU ELDV | LHGE Z KHQ
WKH / DUP RU SUHFHWLRQ UDWM H FHHGV ViKH
VSLQ UH@ DURQ UDWA ,Q WKLV Z D\ VKH
KUK WHOMWYIW Rl VWKH DWRPLF
P DIQHVRP HWAU FDQ EH VIDNHQ DGYDQVBJH
Rl HYHQ DW@UHU ELDV P DIQHWF |LHGBV
ODGLQJ VR WH ZRINLQJ RI WH DVRP LF
P DIQHVRP HWU VR DFKLHYH SLFR 7HV@D
GIYHORI VHQVMYLW RYHU ViKH EDFNJURXQG
P DJQHWF | LHGB Rl VIKH ( DU
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H WRZ WKH ZRWIQJ SUQFIS® R DWRPLF  $XWRW DUH WDQNIXOIRU WH VXSSRUMRI VKH
P DIQHRP HW DQG KRZ KH P DJQHVRP HWU FDQ EH ' HSDUP HQWRI $VRP LF ( QHW\ ,QGLD XQGHU
RSWP L] HG VR P HDVXUH P DIQHWF I LHGBV Z LMK D UDQJH ~ 3URNHFW, GHQW LFDWRQ 1R 57, $ XVKRW
Rl VHOUMYIW $OR ZH UHP DN RQ WH IDPRW  WKDOQN 7,) 5 + Z RUNVKRS |DFLOW DQG 5 DNHVK
DI I HAQJ WKH EDQGZ LGVK Rl VKH P DIQHVRP HWAU DQG 0 RRGIND IRUWH ' GHWJIQ DQG P RGHRQJ RI
H SMLQ D P HIKRG VR P HDVXUH WMH P DIQHWE ILHG LQ  WKKH FRP SDFWYHUMRQ Rl WKH P DIQHVRP HVIAU

WH SUHVHQFH RI UWIH ELDV | LHEG XVQJ P RGXMWRQ : H DOR H WIQG RXU WADQNV VR ' U * HRWH
WIFKQLTXH  7KHWH  WFKQLTXHV ~ HQDE®!  VKH . . . IRUKH®I XOGLVFXWLRQV

GHYH@RSP HQWRI D |LHGS GHSGR\ DEGH P DIQHVRP HWAU

ZLMK D VHOUMYIW RI D IHZ DQG D MWH

EDQGZ LGW VKDW FDQ ZRWN LQ WH EDFNJURXQG
P DIQHWF | LHGB RI ViKH ( DUWK

5()(5(1&(6

-XNWVF 0 HWDO 4 XDQWP VHOMQJ IRU P DIJQHWF DLGHG QDYLIDWRQ LQ * 36 GHQLHG HQYLURQP HQW LQ
4 XDQWP 7HFKQRARILHVIRU' H HQFH DQG 6HFXUW
0 XUDGRIXX 0 HWDO 4 XDQWP DWXUHG P DIQHWF QDYLIDWRQ DFKLHYHV SRMMRQLQJ DFFXUDF\ EHWMAU

WKDQ D VWDWAILF JUDGH ,1 6 LQ DLLERUQH DQG JURXQG EDVHG | LHGB WIDY DU LY STXDQWSK@
$SuU

'ID + 9%HQ$PDUUDDQID $ +RIPDQ ' SRPDQV 0 9 0 DIQHRHQFHSKDRRIWDSK\ Z LViK DQ
DVRRP LF P DIQHVRP HWAU $ SS@HG 3K\ VLFV/ HWHLV DAQ 1RY

6DQGHU 7 + HWDO 0 DIQHVRHQFHSKDARIUDSK\ Z LViK D FKLS VFD®H DVRRP LF P DIQHVRP HWU %RP HG 2 SW
([ SBHW 0 D\

.DPDGD . ,WR < .REDIDWKL 7 +XPDQ 0 & P HDVXUHP HQW Z L D KLIK VHOUMYLW SRVDWLXP

DVRP LF P DJQHVRP HWU HQ 3K\ VLRO 0 HDV -XQH

6XQ < HWDO $ 6LQIGH$[ LV $VRP LF 0 DIQHVRP HVWIAU %DVHG 0 RXVH 0 DJ QHVRFDUGLRIUDSK\ 0 HDVXUHP HQW
6\ WP, ((( 7UDQVDPRQV RQ , QWUXP HOWIMRQ DQG 0 HDVXUHP HQW

$HRVSDFH + +0 & 0 DIQHWF 6HQVRW $QLVRWRSLF 0 DJQHRUAMMAYH
P DIQHVRP HWMU KWBV  DHURVSDFH KRQH\ Z HODFRP FRQWIQWGDP DHUREW HQ GRFXP HQW  GDUQ
SWRGXFW VHQVRW GDVIVKHHW 1 B0 DJQHWF6HQVRWBF 0 & GV SGl

; LDQ + XDVKXQ 0 HDVXUQJ ( TXLSP HQW&R / +6) + $$%) X[ JDW 0 DIQHVRP HWAU ) OX[ JDWA

P DIQHVRP HWAU

.XPDU + 'DMND 6 ODQIDW 0 7DAXU 6 6DKD . +LIK G\ QDP LF WDQJH DQG SRUMEGH

P DIQHRP HMU XMQJ HQWHP E®! QUWRIHQ YDFDQR  FHQWAWN LQ GIDP RQG 5HYLHZ Rl 6FLHQWLF

, QWUXP HQW DAQ -XQO

6KDQIKDL $1GX ,QMAIHOW' HWIFMRQ 7HFKQR®RI\ &R / $&= 3WRWRQ 3UHFHWLRQ 0 DIQHVRP HWAU

3LRVRQ P DIQHVRP WU KW8V Z Z Z DLGXQ\ FRP GHVBLOFROWQW.G

B\WMPV * *60 7 3LRVRQ 0 DIQHVRP HWU 3URVRQ P DIQHVRP HWU KWBY ZZZ JHPWV FD ZS

FRQWIQW WHP HV JHP W\ WWP V SGI * (0 B3URVRQB* 60 B 71LQ SGI

* HRP HWLFV |, * 0 DIQHVRP HWU $VRP LF P DIQHVRP U KWBY  ZZZ XQLTXHILRXS FRP ZS

FRQWIQWX SARDGV * B 6SHFBSKHHWSGI

. XUDQ . * B6DKRR 6 6 ODGKX 3  SDNDIDNWKP L * 6LQIGHY%DP S5RRP 7HP SHUDWUH $VRP LF

0 DIQHVRP HWAU Z LMK / DUJH %DQGZ LGWK DQG ' \ QDP LF 5DQJH 3K\ V 5HY $SSO 0 D\

4XVSLQ 4=)0 *HQ O DIQHVRP HWU 6(5) P DIQHVRP HWU KWBY  TXVSLQ FRP SURGXFW T]IP

6FKPH) 0 HWDO ) LHGE WDE®H 648, P DIQHRP HWU Z LK VXE |7 +] UHVROXMIRQ EDVHG RQ VXE

P LFLRP HWMU FURW WSH -RVHSKVRQ WQQHO MQPURQV 6XSHUFRQGXFVRU 6FLHQFH DQG 7 HFKQRARJ\
$SuU
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6DNXWDL - - 0 RGHUQ 4 XDQWP 0 HFKDQLFV 5HYLVHG ( GIMRQ &DP EUGIH 8 QLYHUMW 3WHW

$X]LOWK 0 9%XGNHU '

, QWALDPIRQV 283 2[ IRUG
Y%XGNHU ' . LP ED@®'
BROMRQV LVEQ

5RFKHWHU 6 2 SWFDA@ 3RMU] HG $VRP V 8 QGHUMBQGLQJ / LIKWDVRP

"HO LAH ' $WRP LF 3K\ MFV $Q ([ SGRUDMRQ 7 KURXJIK 3LREGHP VDQG
2 [ IRUG 8 QLYHWMW 3UHW

) RRW& - $WRP LF SK\MFV WY G 2[IRUG 8 QLYHWMW 3UHW 8.

6WIFN ' $ S5XELGLXP

Q@QQH GDVD KWBY  WHFN XV DONDQGDWD UXELGLXP  QXP EHW SGI $ XJ

Y%XGNHU ' HADO 5 HVRQDQWQRQAQHDU P DJQHVR RSWFDOH! I HFW LQ DVRP V 5HY 0 RG 3K\ V

1RY

6HAYHU 6 - ' HYH@IRSP HQW LQ DANDQ P HVPODVRP LF P DIQHVRP W 3K' WHWY 3UQFHVRQ

8 QLYHMW 1HZ -HWH -DQ
%X GNHU '

$%2 87

\

|

N

55*+%9 6%+

5DIKDY 6DK LV D 6HQLRU 5 HVHDUFK ) HARZ DWAVKH
7DD , QWX RI ) XQGDP HQVDO5 HVHDUFK  7,) 5
LQ +\ GHUDEDG VSHFLDQ@] LQJ LQ TXDQWP VHOWLQJ
DQG P DIQHWF | LHGB GHVIPURQ + H KDV DFKLHYHG

R VHOWYLW VRZ DUGV GHWAPAQJ RVFL
ADMQJ P DIQHWF [LHGBV DQG LV ZRWIQJ RQ
WFKQLTXHV VR H WIQG VKLV VHOWMYLW VR \AWDWE
DQG VARZ @ YDU\ LQJ P DIQHWF | LHABV

3WHYLRXMO  5DIKDY Z RUINHG DW WH ' HHQFH
SHVMDUFK  DQG ' HYHORSP HQW 2 WIDQLVDWRQ
'5'2 RQ TXDQWP P DIQHRP HAA  Z LK
UXELGLXP DWRPV DQG QRQAQHDU RSWFDO
SURFHWHV

+H KRGSV D 0 DWHAW Rl 6FLHQFH 0 6F LQ 3K\ FV
ILRP WH 8 QLYHWMW RI 0 DGUDV DQG D %DFKHAIRU
GHIUHH LQ $ SS@HG 6FLHQFH ILRP 36* &R@MIH RI
7 HFKQRARI\

5RP DQV 0 2 SWFDOP DIQHVRP HW ( QJI@WK 86 1 DWUH 3K\ VIRV ,661

'S5 * 5%$-$/%.6+0,

"U * SDNDANVKP L LV D 6FLHQUMNDWVKH 7 DVD
,QWMUXW Rl ) XQGDP HQDO SHWDUFK  7,) 5
VSHFLDQ] LQJ LQ JWDYLMVMRQDO DQG VSLQ SK\ MFV
+HU UWVHDUFK IRFXVHV RQ @VHU FRROIG DVRP V
JUDYLWVDMRQDO Z DYH GHWIFWRQ Z LW /,* 2 DQG
QXF®DU P DIQHWF UHVRQDQFH WXGLHV RQ VSLQ
HQYLLRQP HQW.QWAUDFARQV

6KH KRGV D 3K' LQ ([ SHUP HOWO * LDYLVDVMRQ
ILRP VKH , QGLDQ , QWIMXW Rl $ \WMURSK\ IFV ,,$
%DQIJDARUH DQG ZDV D PHP EHU Rl WKKH / ,* 2
,QGID FRQWUAXP +HU ZRW DOR LQFOXGHV
VRUMRQ ED®@QFH H SHUP HQW DQG H S®RUQJ
P RGL LFDURQV VR JUDYLW DWWKRUALDQJHV

"U S5DNDDNVKPL  WUYHV VR GHYH®RS

H SHUP HQWO  WAFKQLTXHV ~ WKDW  FRQQHFW
WHRUMMFDO P RGHY  Z LW REVHUYDE G
SKHQRP HQD DGYDQFLQJ RXU XQGHUMDQGLQJ RI

I XQGDP HQVDOI RUFHV
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AXDQWP FRP SLOWRQ  WDQVSLOWMRQ UHHW VR WH SWRFHW Rl FRQYHUARJ KLIK GIYHO TXDQWP
DARUWKP V RU FLLEXLW LQVR GRZ GHYHOLQWAXPARQV VIKDWADMM\  VKH FRQWDLOW RI D SDUAEX@U TXDQWP
KDUGZ DUH ,Q SUDPWFH WKLV LQYROYHV WDQMI RWP LQJ DQ DEMWDPWFLLFXLW  Z KLFK P LIKWEH GHVFUEHG LQ D
@QIXDIH @NH 2 SHQ4 $60 RUD IUDP HZ RUN @NH 4 LWIWELUT  LOVR D IRWP H HFXVDEGH RQ D VSHFLI LF GHYLFH
7 UDQVSLOVRQ WSLFDA LQFOXGHV P DSSLQJ GRILFDOTXELW VR SK\ LFDOTXELW GHFRP SRVLQJ JDVAV LOVR ViKH
GHYLFH V QDVIYH JDW VHW DQG RSWP 1] LQJ VIKH UHVXOAQJ FLUFXLWR P LV DWA QRLVH DQG P LQLP 1] H UHVRXUFH
XVDIH > @) RUH DP S ,%0 V 4 LWLWGH LQHV WDQVSLAMRQ DV VKH SURFHW Rl UHZ UMKQJ D JLYHQ LQSXW
FLUFXL\WR P DWK ViKH VRSRARI\ RI D VSHFLILF TXDQWP GHYLFH DQG RUVR RSP L] H WH FLUFXLW RU H HFXWRQ
RQ SUHVHOWGD\ QRIM TXDOWP VWP V > @ 7KLV SURFHW LV HWHQWDOIRU EUGILQJ WKH JDS EHVE HHQ
KLJK GIYHODQRUMKP GHVLIQ DQG WKH SK\ VLFDOUHD@WHV Rl TXDQWP KDUGZ DUH VLQFH TXDQWP DJRUWKP V
DUH RIWIQ H SUHWHG Z LWKRXWUH HUHQFH VR DQ\ - SDUWFX U GHYLFH V FRQQHFWYLW RU JDVW VHW @

$ WSLFDOWDQVSLOMRQ |GRZ DSSQ@HV D VHTXHQFH RI SDWHV VR DQ LQWAP HGLDW UHSUHVHQVMRQ Rl VIKH
FLUFXIW ,Q ,%0 V 4 INLW IRU LOQWDQFH D ' $* &UUFXIWJIWDSK LV XVHG DV DQ LQWALP HGLDW IRWLP  DQG D
3DWO DQDJHU RUFKHWUDWA D SLSHRQH Rl DQDO VLV DQG WDQW RUP DURQ SDWHV VXFK DV @\ RXWWHBRHFWRQ

LRXMQJ Z WK 6: $3 JDWAV JDWI i QUKHWLY DQG RSP L] DURQ > @2 VIKHU | LDP HZ RUNV XVH VP LODU FRQFHSW

IRU H DP S®{ * RRIGIV &LUT SURYLGHV WDQVRWP HU I XQPURQV VR UHZ UV FLUFXIW VR XVH D VSHFL LHG

KDUGZ DUH QDMIYH JDWA VHW > @ (|IHPAYH WDQVSLOVMRQ P XW UHVSHFW KDUGZ DUH FROWUDLQW  TXELW
FRQQHFWYLW QDWYH RSHUDVMRQV Z KL®{ DOR DSSQOLQJ RSWP L] DAWRQV JDW FDQFHADMRQ T XELWUHX\H

VFKHGXQ@QJ GH®\ V HF VR LP SURYH | LGHOW RQ QRIM GHYLFHV

niverse



6HYHUDOVRIVE DLH | UDP HZ RUNV SURYLGH TXDQWP WDQVSLAMWRQ FDSDELOVMHY 7KH P RWZ LGHO XVHG LQFOXGH
%0 V4 LWNLW* RRIGIV &LUT &DP EUGIH 4 XDOWP 4 XDOWQXXP V WNHW S\ WHW DQG 5LIHWLV 4 XL YLD
3\ 4 XLO DP RQJ RWHW ( DFK KDVLW RZ Q GHVLIQ DQG WUHQIVKY

4IMW IV DQ RSHQ
VRXUFH TXDQWP 6' .

ILRP %0 W

. WDQWSI I XQPUARQ
DXVRP DAFD@® UXQV D

AvEaG P XOMMIH SDW
SLSHDQH @ RXW  LRXWQJ

WDQUIMRQ  RSWP L] DARQ \WFKHG
XQQ VR VBUHW\SHAILF GHYLFHV
> @4 LMNIWXVHY KHXUMAF LRXWOHV
VXFK DV WH 6DEWH DORUWP [RU
TXEMSOAHP HOWDQG LRXWQJ  DQG
DARZ VV FRQILIXWDE®! RSWP 1] DWRQ
GIYHY R WDGH FRP SLOMRQ
WPH YV SHURPDQFH >@ ,W
QDWYHO XSSRUNM )
VXSHUFRQGXPWQJ KDUGZ DLH  HJ
KDY\ KH WA DQG FDQ EH
H WIQGHG VR RIKHU GHYLFHV YLD LW
SURYLGHU LOWUDFH 4 LN WDQV
SIBULVKLIKO® P RGXMUDQG Z LGHO
WMMG 1Q RQH FRP SUHKHOWYH
EHORKPDIN W \XFFHWX@®
WDQVSLAHG DADWMNALLFX LW R
MW  HH IRU  UMMPWMG
FROQHPAYLMHY DOMRXJIK LW\RP H
WP HV SLRGXFHV KLIKHU VE R TXELW
JDWM FRXQW FRP SDUHG VR WH

RMHY > @ ,W Z IGHVSUHDG XWH

DQG LOMIUDMRQ Z WK ,%0 V FRXG
PDNH IWD GH IDAR UHHHQMH

WDQ\SLBULQ P DQ\ VHMQIV

&GUr IV D 3\WRQ
EDWHG WP HZRWN
GHYHRRSHG E\ * RRI®
&LUT HP SKDM] HV 1 B
LELON  IRU  FXWRP
TAA  KDUEZ DIH HSHADD
©AA% L @+ RRIGIVRZ Q SLRAHW
RW DQG SLRYIGW D QEWDU R
WDQVRWP V IRU FLLRXIW
RSWP 1] DWRQ ) RUH DP S®1 &L V
WDQURLP HJ UHZ UMWV D ALFXIWR
XVH RQO JDMV 1Q D \SHAILHG
&RP SIDWMRQY DU HA DWAHN
GHRP SRUQJ KLIKHU BIYHO
RSHDWRQV DV QHHGHG > @ 2 \WHU
EXIONQ RSWP JHW FDQ P HUH
QI TXEMRIMRQV DWIQ JDWV
LOWR SDLD@BO P RP HQW  DQG HYHQ
LQWHUN HKR SXGHY W P LMIDW
QRMH> @8 QONH 4 LNWW WRIHG
SDW P DQDIHU &L RWQ XVHV
XVHULQYRNHG WDQMRLP | XQPARQV
VR DRKLHYH P LDUJRDY

WNHW LV D KLIK SHUR

N P DQFH FRP SLBAU GHY
HRSHG RUWILQDD® E\

&DP EUGIH 4 XDQWP

e QRZ 4XDMOXXP W
V. @QIXDIH DIQRWMF
VXSSRUMQ) 2 SHM $60 3\ 4XLO
HF DQG HP SKDV] HV UHVBUI HEBELD
W DRLRW P DQ\  DUKIWRXUHY > @
7KH WNHW FRP SIOU  LOFOXGHV
RSKIMAFDWG ~ S@FHP HOW  DQG
LRXWQJ DORUWKP V ALLFXMUHZ UW
Q] SDWHV DQG QRIMHDZ DUH RSW
P 1] DARQV , W GHVLI QHUV UHSRUNMDW
LW RXVBHURWP V P RWFRP SHAYRUY
IQ WPV R FALFXIWRSWP 1] DARQ
DQG TXEWMMRXWQI  RIWQ \ LHTBLQJ
ALFXIW Z W | HZ HUVE R TXELI DWAV
RU WKD@RZ HU GHSW IRU KLIK®
FRQOHAWG WRSRRILHV >  @,Q ROH
HQGWRHQG FRP SDUMVRQ \BUIHWOQJ
U-DDMAF GHYLFH VRSRBILHY WNHW
SWIRGXFHG WH P RW HILFHOW
ALFXIW ~ HSHAD® RQ GHOW
FRQOHAWYIW  |RERZ HG B\ 5LIHWLY
AXIG ZIW 4LNW LOFXULQI D
VXEWBQWD@® KLIKHUVE R TXELWI DM

RYHKHDG > @
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+ RZ HYHU WLV KLJIKHURSWP ] DWRQ
FRW FDQ DOR ODG R @RQIHU
FRP SIDMRQ WP H DQG WNHW V
LRXWQJ  LRXMOHV DLH NQRZ Q W
\FD®! G [ DYRWDE® |RUYH) @UIH
ALFXIW WNHW LV Z IGHD XVHG LQ
LQGXW.  EHQFKP DIN\V DQG LV
DFFHWE® YLD LW 3\ WRQ SDFNDJH
S\ WHW

4 X105 LVDQ RSWP 1] LQU
FRP SO |RU 5LIHMV

@ “XooWKDH Wi
IQMILDWMG  LQWR  WH

3\4XI0  ILDP HZ RN

ﬁﬁéal/g{@/f* DQG WDQUIMA DEVAD
sAl AEYe PV XLCSWRIWDP VIOWR

QDAYH 4XIO LOVAXPARQY WDW

UHVSHPAD KDUGZ DUHV JDW VHWDQG
FRQQHPAYLW > @7 KH FRP SLBIU FDQ
SHURWP UHZ LUQJ
P DSSLQJ  LOVHUAQJ

TXEIW

6: $3V DQG GHRP SRUQJ JIDMV R
WDWIMKH RXVBXWLY H HEXVRE® RQ D
5LJHM/438 )RUH DP S® S\4XLO

SURYLGHV P HMRGV
TXLBRBQDWYHBTXLO DQG
QDWYHBTXLBREH HRXVIDED

P DNLQJ WH FRP SLADARQ

WDQVSDUHQWWR WH XVHU > @ ,Q
EHORKP DNV 4XI  JHQH.D@®
SHIRPV ZHD RQ S5LIHMV
DUFKIWRXLHY R'WQ VHRQG RQO
R WNHW LQ JDWM FRXQW
RSWP [] DARQ> @

2WHU QREE®I \RRY
LOFOXGH $: 6 Y4DNHW
6 . Z KK GYHDIHV
ADNW DQG  RWHU
FRP SLOWV IRU
KDUGZ DLH EDFNHQGV
0 LRRRIW4' . 4,5

| RUVBBLD WG KDUGZ DUH YLD WH 4

@QIXDIH DQG DFDGHP LF
FRP SLGUV GNH %4 6. LWDQG 6\DT
( DFK KDV \SHADA] HG | HDWUHY HJ
SXOH GIYHOFRP SLOMRQ LQ %4DNHW
RU =; FDBXXV RSWP JHW EXW
AW &IUT WNHW DQG 4 XIF
FRYHU WH FXUHQW SUP DU
O@QAGVDSH ,Q JHOHDO QR MQI®!
WDQ\SIOU LV XQLYHUD® EHW
WDGHRIIV HMV  EHEHQ
RSWP 1] DARQ TXDMW FRP SLOMRQ
WPH DQG GHYLFH \XSSRUN
%HOFKP DIN WXGHV \WKRZ  IRU
LOWDQFH WDW WNHW ! WSLFDAD
\IHBV YHJ RZ VE R TXELWGHSW
RQ DR DDFRQQHAMG WWW > @
ZKI® 4IMIW KDV WH P RW
FRP SOM | HDMUH VHWDQG HDVHWW
LOWI LDARQ Z LW FARXG GHYLFHV

$ AKRXJIK VKH FROQWGHUHG EHQFKP DN P D\ YDU'  EDVHG RQ XSGDWV E\ VWWH UHVSHFYH SWRLP V

41,9(56( 6 75$163,/$7,21 $1°
&203,/$7,21 67$8&.
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4 QLYHUWH LV D XQU LHG TXDQWP FRP SXWQJ SMWRWP GHYHIRSHG E\ 4 XDOWP 7HFKQRMRI\ * LRXS &k $&
%HQJIDOXUX VR | DFLOVIVA FLUFXIWGHMLIQ VP XAMRQ DQG H HFXWRQ DFLRW KHWIURI HQHRXY UHVRXUFHV > @, W
WDQVSLAWMRQ FRP SLAMRQ | UDP HZ RWN LV GHVLIQHG VR FRGH RQFH H HFXW RQ P XGAS®{ SMWRWP V > @. H
DVSHRW Rl 4 QLYHUWH V WIDFN LQFCXGH

« 0 XOU@MQIXDIH VXSSRUW 7KH 4 QLYHWH FRGH HGLVRU DQG 6' .
VXSSRUN VHYHUDO FLUFXLW GHVFULSMRQ |RUP DWW SURYLGHV UHDO
WP H FRGH JHQHUDWRQ LQ 2 SHQ4 $60 DQG KLIK GIYHOIUDP HZ RUNV
VXFK DV 4 LMNLW &LUT 4 XAFV &XGD4 DQG 4 X( WW> @ 8 VHW FDQ
YLVXDAd EXL@ FLUFXLW YLD D GUDJ DQG GLRS LOWAUDFH DQG ViKH
VWP DXVRP DWFDA SURGXFHV WKH FRUHVSRQGLQJ 4 $60
&LUT RU4 LMNLIWHW  VXSSRUMG FRGH / INHZ LVH H LVARJ 4 $ 60
FRGH FDQ EH LP SRUMG DQG Z LGD EH LOWDQWD UH GFWMG LQ VKH
YLVXDO FRP SRWHU 7KLV LOQWARSHUIDELAW P HDQV VKH 4 QLYHUWH
WDQVSLAHU P XWW DFFHSW FLUFXLW LQ 4 $60 DQG FRQYHUW
EHVE HHQ UHSUHVHQVVRQV LOWAUQDA > @

« ,QWJUDWAG 7UWDQVSLOWU 4QLYHWH LQFXGHV DQ DXVRP DWG
WDQVSLAWRQ SLSHRQH WDWDGDSW FLUEXLW VR GLI | HUHQWH HEXWRQ
EDFNHQGV> @ 4 QLYHWHV WDQVSLOU  HILFLHQW@®  FRQYHUW
TXDQWP FLLFXLW LOVR | RUP DW VXSSRUMG E\ YDURXV VIP XMWRQ
IUDP HZ RNV 4 LMNLW&LUT &XGD4 HWF  DQG WDQVRWP VWKHP LOWR
RSWP L] HG LQWMXPURQ WHTXHQFHV FRP SDMEG! Z LK  GLI I HUHQW
TXDQWP KDUGZ DUH DUFKIWPXUHY %0 V  VXSHUFRQGXPQJ
4XDQWP ,QVSLLHV 6VLP RQ DQG 7XQD > @ 4 QLYHUWH DOR
LOWAIUDWAV 6XSHUMBT ,QIITMRQ KDUGZ DLH Z KLFK  DFW DV DQ
DGYDQFHG FRP SLOHU WDW EUGIHV VKH JDS EHE HHQ KLIK GHYHO
TXDQWP DQRUVKP V DQG WH XQLTXH FKDUDPWILLVAFY Rl GLI | HUHQW
KDUGZ DUH E\ DSSQLQJ GHYLFH DZ DUH RSWP L] DURQV > @ 7KXV
4QLYHWH FDQ OYHWDIH WDWA Rl VKHDUWNV  KDUGZ DUH VSHFLILF
RSWP L] DURQ

« +DUGZ DUH , QWAJUDVIRQ 4 QLYHUWH FRQQHFW VR P XQLS® TXDQWP
EDFNHQGV ,W FXUHQWD VXSSRUNM 90 4XDQWP GHYLFHV HJ
LEP BEUVEDQH LEP BRUQR LEP BNIQIWRQ HW  DQG 5LIHWLV
DONDD > @YLD 6XSHUABT DQG FDQ VDU HWRWKHU 4 38 V Z LK WKHLU
QDWYH JDWAV > @4 QLYHUWH DOR SURYLGHV DFFHW \R 6VDLP RQ  DQG
7XQD 438V YLD 4 XDOWP ,QVSLLHV $3, R LW SUHP LXP  XVHW/
4 QLYHWH KDQGON WKH [LQDO WDQVIMRQ LR GHYLFH VSHFL LF
LOWUXPARQV DQG TXHXHV WKH NREV 7KH S@MWRWP  SURYLGHV
VHDP G\ KDUGZ DUH FRQQHPWYLW DQG + 3& DFFHAHLDMRQ RQ &38 V
*38V )3* $V DQG YHFVRU XQLW > @, QUWAUQDAD 4 QLYHUH XVHV VIKH
SXEQWKHG FRXSQ@QJ P DSV DQG JDWA VHW Rl HDFK GHYLFH VR SHU RUP
TXELWP DSSLQJ DQG VR GHFRP SRVH JDVV LOVR WH GHYLFH V EDWLV
) RU LOWDQFH 6VDLP RQ  DQG 7XQD  GHYLFHV UHTXLLH LQVHUAQJ
6: $3 JDWV IRUQRQ QHLIKERU VE R TXELMLQWAUDPMRQV 4 QLYHUWH V
EXLOVLQ XQULHG WDQVSL®HU DXVRP DWFDA@ VDNHV FDUH Rl VKLV
LRXVIQJ Z LVKRXWQHHGLQJ DQ\ XVHU LOWAUYHQWRQ
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« 2SWP UDWRQ DQG * DW ' HFRP SRUMRQ 4 QLYHUHV
FRP SLOU SDWHV LQFOXGHV DGYDQFHG FLUFXLWRSWP 1] DURQ
QEWDUHY HJ P HULQJ LRVDMRQV JDWW FDQFHADWRQV DQG
RITHW P RGX@U QEWDULHV | RU EXLABLQJ FXWRP FLUFXLW 7KH
SOMWRWP SHURWP V RSWP L] HG LQWUXPMRQ VHTXHQFHV > @
DQG 4 XDQWP ,QVSLUHV GHYLFH LQIRWP HG FRP SLOMRQ > @
LP S@HV VKDW 4 QLYHUWH YV WDQVSLGU SHURWP V DJJUAMAYH
®Z GIYHO RSWP LJDMRQV ~ 7KHW  ZRX@  LQFOXGH
GHFRP SRVQJ DLEIMDU JDWAV ILRP 4$60 RU KLIK GIYHO
FLUFXLW LOWR WH P LQLP DO VHTXHQFH Rl KDUGZ DUH QDVIlYH
ROH TXELW DQG VEZ R TXELW JDWAV DQG UH W QWHMW] LQJ
IDIJPHOW VR WHGXFH GHSW  MPLDU VR WH
2 SWP L] H T* DWV RU P XQU TXELWXQLVDU. i QUKHWLY SDWHV
LQ 4 INLW 7KH VA WP DOR VXSSRUN FXWRP  JDWAV GHI LQHG
E\ XVHW Z KLFK P XWEH GHFRP SRVHG LOWR iKH KDUGZ DUH
VHW

« 4XELWO DSSLQJ DQG 5RXWUQJ 4 XELWP DSSLQJ DWLIQLQJ
@RILFDOT XELW VR SK\ VLFDODGGUHWHV LV D FUMFDOFK DAHQIH
4 QLYHWH VROYHV WKLV IRU HDFK EDFNHQG ) RU H DP SO
4NV 9)  RU 6DEUH DORUMKP V LVUDWYH® S@FH TXELW
DQG LOVHUWG: $3V VR UHVSHRWWKH GHYLFH JUDSK > @ Z KL
WNHW XVHV RSWP DOSDVIK URXVIQJ Z LW |LGHAW KHXUMAFV
>@ 9% OYHIDILQI KHWH VRRYY 4 QLYHUWH RIITHW UHGXFHG
VE R TXELGHSWKY DQG GHYLFH DZ DUH VFKHGXQQJ

o $UFKLVFWUH $Z DUH &RP SLOVMRQ 4 QLYHWHV WDFN LV
DUFKLWMPUH DZ DUH E\ GHVLIQ  LWWXSSRUW P XQS® GHYLFH
WSHV DQG EDVHV LW WDQVIRWPP DWRQV RQ HDFK GHYLFHV
VSHFLLFV > @ , WDOR HQDEGHV XVHWY VR UXQ MIP XAWRQV RQ
LGHDO QRLVH IUHH EDFNHQGY WIWA YHAVRU VP X@WVRW RU
GHOMW P DW] WP X@WRW RQ &38V DQG * 38V > @ IRU
GHEXJJLQJ EHIRUHH HFXMRQ RQ 4 38V

,Q VXP P DU 4 QLYHUH RIIHW D FRP SUHKHQWLYH WDQVSLAVRQ
|UDP HZ RUN VIKDW XQU LHV P XOWS®H 1URQWHQG MQIXDIHV DQG
EDFN HQG GHYLFHV ,W |HDWUHV LQFOXGH FLRW S@MWRWP FRGH
JHQHUDMRQ > @ GUDJ DQG GLRS FLUFXLW EXLABLQJ  UHDOWP H
GHEXJJLQJ DQG DQ LOWAIUDWAG FRP SLBHU SLSHAQH Z LW P XQU
KDUGZ DUH VXSSRUN ,WDOR SURYLGHV -XS\ WU DE LQWAI UDWRQ
DQG XVHV + 3& UHVRXUFHV &38 * 38 |RUIDWWP XOWRQ > @

&+$//(1*(6,1 48%$1780
75$163,/$7,21

' HVSLW DGYDQFHV P DQ\ FKDGBQJIHV UHP DLQ LQ TXDQWP WDQVSLAMRQ HVSHFLDAD RQ 1,64 GHYLFHV . H
RSHQ SUREGP V LQFXXGH

+DUGZ DUH + HWURIHQHW ' LI THUIHQWTXDQWP DUFKLWRWUHY  VXSHUFRQGXFMQJ LRQ WDS  SKRVRQLF
HW KDYH Z LGBQ GLI I HIHQWJ DWW VHW DQG FRQQHPAYLW $ FRP SLBHU P XVWWDGDSWWR HDFK VRSRARJ\  DQG
QDWYH RSHUDMRQ VHW :  KLGH 4 QLYHUWH VXSSRUN P XGS®! SMWRWP V > @ WH WDSLG HP HWHQFH RI QHZ
GHYLFHV HJ ' LRQ WDSV QHXWDODVRP DUD\V P HDQV WDQVSLBAN P XVWFRQUQXD@ XSGDVM JDVM
QEWDUHV DQG P DSSLQJ DARUMKP V ( QUXUQJ SRUMELOW RI RSWP L] HG FLUFXLW DFURW VXFK GLYHUWH
KDUGZ DUH UHP DLQV GL | LEXQW
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« 4 XELWO DSSLQJ DQG 5RXWQJ &RP SO LW ) LQGLQJ DQ RSWP DOP DSSLQJ Rl RILFDOTXELW VR SK\ VLFDO
TXELW P LQLP L] LQJ DGGHG 6: $3V LV 13 KDUG +HXUMAF P H'KRGV 6DELH WNHW DARUMVKP V Z RWN
Z HODLQ SWDPWFH EXVWIKHUH LV QR JXDUDQWH RI P LQLP DORYHWKHDG 7KLV P DSSLQJ P XVWDQOR FRQVGHU
VRSRARJ\ DZ DUH RSWP 1] DURQV DQG P D\ LQWAUDPAZ LViK J DV i QUKHWLY

« 1RIVH$GDSWYH &RP SLOMWMRQ 5HDOGHYLFHV VX1 1 HU IURP  GHFRKHUHQFH DQG J DVid HULRW VKDWYDU\  DFLRW
TXELW DQG WP H $Q LGHDOWDQVSLBU Z RX@ XVH FDAEUDWRQ GDVD HULRU LDWAV FLRW VDN VR S@MFH
FUMFDOT XELW LQ KH EHVWSK\ VLFDOGRFDWRQV DQG VFKHGX @1 QRLVH FDQFHARQJ VHT XHQFHV

« '"\QDPLF DQG $GDSWYH &UFXLIW 5HFHQW GHYH®RSP HQW QNH 2SHQ4$60  DQG P LG FLUFXLW
P HDVXUHP HQW HQDEGH G\ QDP LF FLUFXLW Z LK FAWLFDOI HHGEDFN 7 LDQVSLAQJ VXFK FLLFXLW Z VK GRRSV
RU FRQGIMIRQDOY LV P RUH FRP SO 4 QLYHUH V FXUHQW 8, DQG 6' . IRFXV RQ WIME FLUFXLW XS WR
TXELW LQ WH YLVXDO FRP SRHU > @ 6XSSRUAQJ G\ QDP LF FLUFXLW Z RX@B UHTXLUH WLJQU LFDQW
HQKDQFHP HQW VR VIKH FRP SLBHU DQG H HFXVIRQ HQILQH [RUH DP SO LOMIPAQJ FADWLFDOFRQWRO Z KLFK
LV DQ RSHQ FKDAMQJIH

«  6VDQGDUGL] DURQ DQG , QUAURSHUDELAW 7KH TXDQWP VRIVE DUH HFRW WP VMGDAFNV D VLQJ 1 WIBQGDUG
5 1 KIH2SHQM$60 LVFRPPRQ 4$60 DQG4,5 DUHHP HWLQJ DQG YDURXYV [ UDP HZ RUNV XVH WHLU
RZ Q IRUP DW 4 QLYHUWH P LMDV VKLV E\  VXSSRUARQJ P XGOS | LRQWHQGY > @ EXW XVXUH XSGDWAV P D\
QHHG VR HP EUDFH QHZ \AWDQGDUGV | XQD

« 6FDMELAW DQG 3HURW DQFH $V FLUFXIW JURZ @WHU FRP SLAMMRQ WP H DQG P HP R X\H EHFRP H
WLJ QU LFDQW 9%4HQFKP DUN WXGLHV \KRZ WWMDWAMVRP H FRP SLIWV HJ %4 6. LW FDQ EH H WHP HO VORZ |RU
@UWH LQSXW > @ %DMQFLQJ FRP SLARQ HI I RUMYV FLLEXLIWTXDAW DV LQ 4 LNV RSWP 1] DWRQ GHYHY
LV FUXFLDO 4 QLYHUVH V LOWAJLDMRQ Z LMK &' $& V + 3& UHVRXUFHV SURYLGHV VXSSRUM RU IP X@WQJ
TXELW ( QUXUQJ IDWP HP RU HI I LFLHQWWDQVSLAMRQ | RU VXFK U H VFDGH TXDQWP  FLUFXLW UHP DLQV
DQ RQIRLQJ JRDO

4 QLYHWH DGGUHWHV VHYHUDO R VIKHVH FKDABIQJHV E\ GHWLIQ ,W XQULHG S@MWRUWP DEWWDFW DZ D\ \KH
KHWMURIHOQHW Rl VRROYY XVHW FRP SRWH FLUFXLW RQFH LQ VKH LQWAUDFH DQG VKH LQVAI DG WDQVSLOHU
VDU HW GLI | HUHQWI LUDP HZ RUNV DQG KDUGZ DUH XQGHU WH KRRG > @7 KH DYDLOELAW RI SRZ HU XOF@WLFDO
DFFHBADWRWY &38V * 38V ) 3* $V IRUMWP XAWRQ DQG FRP SXVDMRQ> @KH®V H SGRUH W HU RU P RWH
FRP SO FLUFXLW GXUQJ GHYHIRSP HQW ) LODAD VKH S@WRUP V XQU LHG WDQVSLGU DARZ V GHYHRSHW R
LP SGP HOWWHLU TXDQWP DARUWP V Z IMKRXWZ RUJ LQJ DERXWWKH FROWUDLOW RI VDU HWKDUGZ DUH
+ RZ HYHU VRP H FKD@QJHV UHP DLQ XQDGGUHWHG DQG DUH XQGHU DPVYH UHVHDUFK ) RU LOWBQFH 4 QLYHUVH
GRHV QRWFXUHQW® VXSSRUADQ\ QRLVH P RGHOEDVHG URXWQJ RU FDQEUDWRQ DZ DUH S@FHP HQW / LNHZ L\VH
G\ QDP LF FLUFXLW DUH QRW HDVXUHG LQ VIKH * 8, VR DGDSWYH FRP SLOWRQ LV @NHO @P WG ,Q I XWWUH Z RUN
4 QLYHUWH Z LADLQFRUSRUDVM UHDOWP H FDQEUWDVRQ GDVID RU VXSSRUA2 SHQ4 $60  FROWAXFW VR VIDFNGH VIKHVH
LWXHV ,Q VXP P DU Z KLGH 4 QLYHUWH SURYLGHV D FRP SUHKHQWYH DQG | HDVWUH ULFK WDQVSLAMWMRQ WIFN > @
WH EURDGHU FKDAMQJHV Rl 1,64 FRP SLAMRQ QRLVH VFDB! KHWLRIHQHW FROWQXH VR P RUYDWA | XU HU
GHYHRSP HQWLQ ViKH | LHAB






7/ KHWIXHSRZ HURI TXDQWP FRP SXWQJ @HVLOQ
‘ 6 WDOVDMOJ FRP SGH EXMOQHW SUREGHP VLOWR
VRCMRQV VKDWFUHDVIA P HDVXUDE(H
WDV RUP DWWYH RXWRP HV



. QLG H WKH PLQG V.

© Q" E fgA AV'aAE<)BAIA"'A

KHUH GRHV $ FFHOWUH VHH VKH [ LVWWVDQILE®! EXMLQHW YDOXH
HP HUILQJ | RU HOWAUSUVHY XMQJ TXDQOWP WFKQRIRILHV' + RZ GR
\ RX EDD@QFH WH K\ SH YV UHDAW LQ TXDOWP Z KHQ DGYLMQJ
FQHQW DQG FRADERUDVRLV'

$FFHQWXUH VHHVY WKH ILUVW WDQJLEOH EXVLQHVYVY YDOXH IRU
WKUHH DUHDV

AXDQWXP &RPSXWLQJ

'H UNHHLHQDUWUDFWQRG X VVOU NP D QB HMFLHQABWUDH UR V SDFG
DXWRPRWKNUFO DV VY RRDHY W U X JIIOMKRP SOSUREOHPIVY HSHOLYHU
VXFFHVM[SEBULPH@ERUWIRGMR PL]DMLHIRGLAMRULBRQBHGJIL GU X J

GLVFRYBQGULRBSWLPL]D&XWROH QAMOVAHR UN LDUWKO L HQW ¥ D @/H HV H
VROXWDRE ®YSORWHZXVIFDVH\REDOD ®KSIHZ LWKHD OZMXVID 4XDQWXP
%XVLQHYNULPHQMWPHZRWKDWLGHOLHIQWRREGHDWLRR QG FDODELO
‘H YDOLGDWDH)WRB YD GHXD/L QUHD O Z FBDOWMEDQ @ SSONXDQWXP LQVS
DOJRULWKPV IRU QHDU WHUP LPSDFW ZKLOH SUHSDULQJ IRU I.

AXDQWXP 6HQVLQJ 4XDQWXP 6HFXULW\
&ERPPXQLFDWLRQV

7TKHUHUHDULQVQKHDOWKIFOE HQWHUSWERBEWINRQUHRQGHU ZAMm\

DHURYV SDKHUSUHF L\DLQR@WDELOUV)\D Q FLIDOY LERBVHOH RS X VW UL
RI' UHVXOWWYH NH\ 4XDQWXPGULYHQVKKMUJHQWBUHSDOBKSRVW
PDJQHWRPHWHHWQDEOLQRQ TXDQWWRUHHVYHKHOSEQL HRIWAK
LQYDVLF¥FBUGLDGELDIJQRVWRLEGE FU\SWR.ODWMHYVVPAHREPBOHPHQWI
JUDYLPHWHHWSURYLJDYLIDWLIRK®@ QW XP WWHHAKQLTWHRAKDYV SRV W
DQ@HRSK\VNVKDY H\W UZRUNLQIXDQWXFU\SWRJUDSK& TXDQWXP
ZLWK VHQVRWPDQXIDFWXURQV UDQGRPXPEHIHQHUDWRBUWW DQG

PLOQLDWXULDQWGER@WHIUDDMABQA XDQWXP NH\ GLVWULEXWLRQ 4
DSSO\LQY, WR HQKDQFKEDWD

LQWHUSUHWDWLRQ
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$ FFHQWXUH V DSSURDFK LV JURXQGHG LQ GHRYHULQJ UHDOFQHQWY DOXH IKLRXJ K
SUWDAWFDOLP SGP HOVIDMRQ HFRV WP FRADERUDVWRQ DQG WUDVAI LF | RUAMIKW
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. QULGH WKH PLQG V

© Q" E tgA AIV'aAE<)BAIA'A

o0

2 XU1H W HOHUDWRQ &RP SXWQJ WDP  Z RUNV DFURW
LOGXVWLHV VR HQVXUH TXDQWP  VROXMIRQV DUH VFDMDEH
VHFEXUH DQG VIDLARUHG VIR UHDOZ RUGE QHHGV

+RZ LV $FFHQWUWH DFFHOADWQJ VKH
WDQVMRQ Rl TXDQWP WMFKQR®RI\ ILRP D
SLIRVRWSH WRJH VR | XGVFDB! SURGXPARQ
| RU LW HOWAUSULVH FQHQW'!

$FFHQWXUH WDNHVY DQ HQG WR HQG DSSURDFK WR PRYH TXDQ\
IURP H[SHULPHQWDWLRQ WR HQWHUSULVH VFDOH LPSDFW ,W I

e« 6BWUDWHJILF DGMOWRQU FOLHQWY GHILQH TXDQWXP UHDGLQH
ZLWK WKHLU EXVLQHVV VWUDWHJ\

e 8VH FDVH HQJLQBHOQMWAI\LQJ KLIJK LPSDFW SUREOHPV ZKHUH
RXWSHUIRUP FODVVLFDO PHWKRGYV

e THFKQLH®EOHP RXWOGLTRDQWXRIWZD/WDRNKOWWHIUZDWHK
FODVVLFDO LQIUDVWUXFWXUH XVLQJ FORXG EDVHG SODWIRL

e 7DOH®@KMY HOR S PTHUPW QT RD Q WXRIW Z B QHL Q HOHUG/R P D HQS H UMRY
EULGJH WKH JDS EHWZHHQ WKHRU\ DQG HQWHUSULVH DSSOL

2XULH[WHQHUDVERPSG X W IWHDPR UNNFURNYG XV WURIKDW X TKD QW X P
VROXWDRGAM DODEEHAXWH GVDLORVRIG DO ZRIHHIZAKLOHX0OO VFDO
SURGXFWLRQ LPSOHPHQWDWLRQV UHPDLQ OLPLWHG H J XVLC
ZH UH VHHLQJ SURJUHVYV LQ TXDQWXP KDUGZDUH DOJRULWKP\
WKDW ZLOO GULYH IXWXUH DGRSWLRQ :H UH HQVXULQJ FOLHQ
WKHVH DGYDQFHPHQWV

48$1780 S



QVLG H WKH P LQG V.

© Q' E tgA AIV'aAE<)BAIA'A

gVEOA | AkAgl Q &' IVE
QAQQAQ@U ") )uqlag & Qa
WVI "&ll "&8aa" ) QQ4a) QaE
kAgAB V' &

K DVNH\
GLI | HUHOWDVRWY GR \ RX
SUH HUVR VHH LOQ

TXDOWP WFKQRGRI\
YHQGRW IURP DQ

HYDOXDWRQ WIDQGSRLOW
DQGZ K\ "

$FFHOQWXVHRFXVHR® GHOLYHUL
FOLK@W XKHQHY DO X DIVXID@MW X P
W HFKQRDHRQG RRXS UL R ULWR
E UL QUKEH V WW R RIOQ/AY R OR@A R
VROYRXUFOLHQWRVWSUHVVLQ.
SUREOHHAW VVHWQ G EDW HR®
W K HLEJL OWWQ W H JUQWR WH U S UL
HQYLURQPHWE@WGH | HFW L YDHGB
FRQWULEKWMHLQJIWROHDO ZRUC
RXW FR KWW R DIOD O ZDWR QV X UH
W K BWKW H F K Q RO-FRUYWI KEIX V L Q H V \
QHHG QRW WKH RWKHU ZD\ DL

48%$1780 9,%(6 4



. QVLG H WKH

© Q" EtfgA AV

&RXOG \RX WHOO XV DERXW \RXU
SURMHFWY XQGHU WKH ,QGLD
1DWLRQDO OHYHO &KDOOHQJH WR EH
4XDQWXP 5HDG\ FRQWHVYW DQG
WKHLU LPSDFWVROXEBAUR
HFRV\VWHP"

(ITLFLHQW 6LPXODWLRQ RI 4XDQWXP %ROW]PDQQ ODFKLQHV 4%

6FDODEOH &UHGLW &DUG )UDXG 'HWHFWLRQ 8VLQJ 4XDQWXP ,Q

48$1780 9,%(6 4



. QLG H WKH PLQGV
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.1 \ RX KDG VR S@FH D EHWZ KLFK GRP DLQ

| LODQFH @l HVFLHQFHV VXSSO FKDLQ RURVIKHWY
Z LaVHH VIKH | LVADUI H VFDGH TXDOWP

DGYDOQVJIH LQ VKH QH W LYH\ HDUV"

, EHO L HLY®ID Q RLHDWDY LFIHOEHW KH. U WV HI®@ DU JH VTRXDAHN X P
DGYDQWIXKHMHFWRMOUHMERZLPHDVXUDLPGHEWROYLQJ
KLJKBRPSORBVLPL]DWILRFODWQRHD WIQDO\FKBOOHQJIHV
,QVW LW OWNB@R/U JD&X D V4D SLIUH@AD Q NQ W HADDQ SORD Q G
6DQWDKDHWUB HPRQVWUIRDOWXP HQKPRFHGVYROXWLRQV
2WKHUMNBE% ® Q@ D QBRED GMHIBG RSWKU@A51* DQG.' WR
IXWXUH SURRI WKHLU V\VWHPV

+DYLQ@RUNHRRTXDQWRBWLPL]DWURD®SDQHMH QVXUDQFH
FOLH,QAVD @WWWRWKWHFW RIS SHW)LLWY B Q FILDEDMUBFWLYHO\

LQYHVWI@QID QWHKEXF D W QRSDD O N QW) D GKIIW R S WLMNRHO O
XQGHUZD\

7 K DWAD LT5X D Q WIX®PQ R Y DI IRFH O H LDDFW RQYUWH L HQWH OHF R P
ORJLVAKHRLFEQWUDXWRPRWQW®GH UR V SDKHWH F WIRWI
QRWDUEHKLQGUHDNWKURXQIREHGRPDL@IWHBDWDO\VH
WUDQVIRURDRWREGHWT XD QW WMFKQR OPFRIWMNZH H[SHFW
FURVV L QGMWW\WRREQORENRDGWW W H P/LDFO XHK HUH D O
DGYDQWDOBLGR WX VW KROHDGW VEWWQXKRZTXLFNONKHUV
DGDSW DQG VFDOH



, QIGHWHPIQSY

0 DUFRO DWWV LVVIKH3URIWDP ' LUHFVRUDWA XDQWP ,QVSLLH + H
KRABVDQO 6F DQG3K' LQ$ SSAHG 3K\ MFVIURP ' HOWS QLYHMW Rl
7HFKQR®RI\  Z KHUH KH FRQGXPWAG UAVHDUFK LQ VIKH 4 XDQWP

7 UIDQVSRUAI URXS XQGHUWKH JXLGDQFHRI 3 URI HWRU+ DOQVO RRLM

4 XDQWP , QVSLLH
GHP RFUDW HV TXDQWXP
FRP SXWIQJ  JLYLQJ
UHVHDUFKHW HGXFDVRW DQG
LOORYDVRWV | UHH DFFHW ViR UHDO
TXDQWP KDUGZ DUH

$ SLRQHHU LQ EULGILQJ VFLHQFH DQG WUDWA\
0 DUFR FR | RXQGHG VHYHUDO3 KLQSV LQWAUQDO
WDUWX SV

0 DUFR 0 DWWV EULQJV VRI HVKHU VKH
SUHFLVLRQ RI D SK\ VLFLMAWDQG VIKH YLVLRQ RI D
VWFKQRQRI\ CGHDGHU



AXDOQWXPVSUUHFORXG EDNBIGW X P
FRPSXWEQDWIRBRBHRHORBS HHE HF K
LOWKHHWKHUODMQUGRY L &HH/UM W K
IUHHDFFHWWR XDQW3P RFHYV DRWGV
VLPXODWRUMXDR LOWXLWORYOH QH
LOQWHUIDFH

. R THDWURV

N

SHDO TXDQWXP KDUGZDUH DRBRHRIVUDPPLQJ WRROV

SBVHUIFD U X XDQWBOIRULWRPBYXSSROBWRJIUDPPL@B 4%$60 FRPPRQ
DFWXOADQWXPKLSEDVH®RQ 4XDQWXVVHPEODQJXDJIJHVZHOOV
GLITHUMEWIVXSHUFRQGKFRMM2PODOWHIUDWLRQ ZLWK 4LVNLW DQG
WHFKQRORJLHY GHYHORSHG LQ (XURSH

&ODVVLFDO VLPXODWRUV XSWERXFDWERQYNMO UHVRXUFHV

,QFOXGEBDVVLEDQWXPPXODW RUN UNV[W H Q\GLR/FX P HQ W BWX MRRQOLD® \
XSWR TXELWRUWHVWDQ® H[DPSORDNLQUWFFHVVLEWNW XGHQ
GHYHORSPHWKRROWHGLQHDOHGXFDWRUV DQG UHVHDUFKHUYV
KDUGZDUH DQG D 5\GEHUJ HPXODWRU

) IRP IP X@WRQ VR VXSHUFRQGXPWRJ  ( XURSHV
TXDQWP SRZ HUDW RXUILQIHUASY



. QLG H WKH PLQG V.

© Q #E AR) ° A@H

6LJQLILFDQFH LQ DGYDQFLQJ TXDQWXP FRPSXWLQJ

2 SHQDFFHW  ( GXFDWRQDO,P SDFW

,MWEHPRFUDWXDHWHKRP SKQVE\SURYLAQUGABFFHNVRXDQWXP
WHFKQRORJ\ IRU UHVHDUFKHUV HGXFDWRUV DQG GHYHORSHU

6HU YDINDY D O X DIEFOWR XIRRMH D F KOLQD@W U D L QUKQH [WHQHUDWLR Q
RI TXDQWXP VFLHQWLVWY DQG HQJLQHHUYV

6XSSRUNRUS HFMDUFK ' HYHARSP HQW

)DELOLWH]WHHWL P H Q WALW/IKRHOD DX D QW XGRFH YLFB¥FHOHUDWLQJ
DOJRULWKP GHYHORSPHQW DQG LQQRYDWLRQ

4XDQWXP ,QVSLUH LV D VLIJQLILFDQW VWHS WRZ

FRPSXWLQJ PRUH DFFHVVLEOH IRVWHULQJ L«

VXSSRUWLQJ (XURSH V VWUDWHIJLF SUHVHQFH L
WHFKQRORJ\ UDFH

48%$1780 9,%(6 4 ]



, QVLGH WKH P LQG V

© Q #E AR) ° A@H

JQ\ RXUYLHZ Z KDWDWULEX VAV
RI VKH' HOWHFRW WP UHQGHU
DAGLWIEQFWLQ VKH | LHGS RI
TXDOWP VHFKQRARI\ Z KHQ
FRP SDUHG VR RVKHU LQLVIDVY HV
Z RUGBZ LGH"

7KH 'HOIWTXDQWXPFRV\VWHP V
XQLTXHGERPHWRRWIHFEDGHY ORQJ
GHYHORSPAXGW¥NK SDURM 'HOIW
8QLYHUVRWTHFKQRORDEDGHPLE
H[FHO O M@FARPPLWP KA HDWH
YDOXBQGVSLQRILWWQJILQHHULQJ
FXOWXYQHD FROODBWRUYIKOO VWDFN
GHYHORSPHBWR MAKIHWSKDVL]HV
DQRSHQ DUFKLWHNRNMPUGR VW H UV
DVSHFLD ¥X|$SPKDURUI XDQW XP
FRPSRQH@W\KWKDIROHREXVLQJ
RQ EXLOGLDJFRPSOHWHD QW XP
FRPSXWHU LQ KRXVH

+HUH DURHWKHEWRUV FROWULEXHES s wr

LWV XQLTXHQHVV 7KHPLVVLRQ GILQWW QWK WD W K H
KHD BWV K H¥ R V\V WRIPPX V IRGT XD Q W X P

QW HDMIHLE RV \V VDH)RGS HED GRIV. FRP S X W D@IGW K A X D Q W X B W H UIHEV

GHYHORSPHQW SXVKLQJ

'"HOIWKDV FXOWLYDOWHGKULYLQ@JIIJILQHHULQJ FXOWXUH IDFLOLW

FRPPXQLRMNUHVHDUFKBUNQHHUYV
DQG HQWUHSUHG@HOHUGHFEDGHY ~H DUHD VWURQRJL QHH UL QIW XU
EHFRPLQJOHDGLXDREBGE IRy ~ RPELQHGMRS WLHLD OWMHWR XV H
TXDQWXP WHFKQRORJ\ RI 4XDQWXPWWWBQGVXSSR UWKH

QHFHVVDU\ WDOBRQWUXF® X QHU

48%$1780 9,%(6 4 ]



. QLG H WKH PLQG V.

© Q #E AR) ° A@H

2SHQ DUFKLWHFWXUH IXOO VWDFN

S5DWKMXKDGHYHORIXQPDW¥RPSXWHU
HQWLUE QIR XAKHHFID Q GWS\D UW QREXV
RQ EXLOGLRQWHWRSHY\VWHPNYQG
GHYHORSL@GLYLGXRP®SRQHQ®WMN
VSHFLDHQHEWURREPVMQY GG HWHFWR
VWUHQJIJWKHQLQJ WKH 'XWFK TXDQV

/IDUJH WDOHQW SRRO

'"HOIVEHQHILWRPD GHHSUHVHUYRILU
LQQRYDWDYQI PXOWLGLVFLSWDQBH Q!
LQFOXCGDL@WHDWBXSS®I KLIKMDLQHG
VFLHQWQ®\WYLQHHRRHOIBQLYHURILW!
7THFKQRORJ\

6WURQJ LQGXVWU\ DFDGHPLD SDUMW

7KHHFRV\VWHKP LRGVKHORNVROODBR B C
EHWZHHFEDGHPUHVHDUFEGLQGXVW !
S D UW Q HOUF\F HEDW UQW K HWDUQ VL W LB RP
IXQGDPHQWNGI DWREDFWLRMDO ZRU
DSSOLFDWLRQV

WX LA5LQI VIKH | XVIKUH Rl TXDQWP VKURXJK FRADERUDWRQ

SRZ HULQJ VIKH' XVEK TXDQWP VXSSQ FKDLQ



n










, QIGHWHPI(I5V

" U 9LYHN 6LQKD

7(&+ 1,88/ 352-(&7 " ULYLQJ 4 XDQVXP
0$1$* (5 $ GYDQFHP HQWDWA X7 HFK
1Q 4 XDQWP &RP SXWQJ DM X7HK 78

" HOW

7+(48%$1780 9,6,21%$5<98,/"' ,1*
%6, *(6%$&5266"' ,6&,3/,1(6

5 HVHDUFK EUGIHVTXDQUWP FKHP LM,
FODQ HOHU\  DQG DGYDQFHG FRP SXWQJ

: KDW H FLMWV P H P RW/ LV
KRZ 4 XDQWP ,QVSLUH QRZ
EUWGJHV KDUGZ DUH VFDQH XS
Z LMK DGYDQFHG VRIVZ DUH VR
XQGQRFN UHDOZ RUGE T XDQWXP
DSSQFDVIRQV




&DQ \ RX VWXV DERXW RXU URGH DWA X7 HFK"
KDWNLQG RI SURNMHFW GR\ RX GIDG!

$WAXHFK ZRUBDW SURMPIB@D JHQVKHXD QWRKRPSXWGRYLVLERUN
FORVEIONKKH &DUORB\ PDLQHVSRQVLEQADWWEXPDQDJIHP PQE
VWWHJ\ Rl WKH +HFWR4XELW +4 FRQVRUWLXP

60

HIRG@RZ DQ DP ELMRXVURDGP DS VR VFDOA
VXSHUFRQGXPWRJ TXDQWP FRP SXVIAV XMLQJ DQ
RSHQ DUFKLVWFUH DSSURDFK : HP DNH ViKH
TXDQWP FRP SXVAW Z LGH® DFFHWLEGH YLD ViKH
4 XDQWP , QVSLLH SMWRUP | RUUAVHDUFK DQG
HGXFDWRQ

48%$1780 9,%(6 4



. QVLGH WKH P LQG V.

© Q#E~" ja t" A

7KH 4 FRQVRUWQROXOGHVFKFRRUGLQDMIPWGR XWHOIW EDXBQWXP
FRPSXWYWDUWARORMHOISAL UFX2WQJHXDQWRRWHMWQ @XDQWUH
7KH4 FRQVR UWX{LQG BDEW KD W L ROV IOU R XWHKED WQRIRQJ RZWXQ ¥ LD
AXDQWXFOWD 4'1/ UXQMFORVWHUZILWKKEKURSHD®JVEUKDBP
2SHQ6XSHU430XV 264

, DPD O \DORH O HFMWHE HRIW K$HU R MRHDF-QWDW JH P WRIDRPIW K2H64 FRQV RUWL X
ZKHUH , FRQWULEXVDAV WRQW KWWRBHWLQJ DQG URDG PDSSLQJ DF

,QDGGLWLRMUGZIVEBOH, REWLZRORWLWEK 0 0DW WHMKED WR\GD
PDQDJHPHQW VWHHURWIRRY RREHH 4XDQWXP ,QVSLUH SODW|

4 XDQWP , QVSLLH LV QRWMKWAD SMWRUP  EXV\DAR D GHDUQLQJ

HFRV WP+ RZ GR\ RX VHH LALQVSLULQJ DQG WDLOLQJI ViKH QH W
JHQHUDWRQ R TXDOWP VFLHQMV HQILOHHWY DQG
HOWHSUHQHXW DQG Z KDWH FLVAV\ RX P RWDERXWA XDQWP

, QVSLLH'

,Q ZKH @ KHX D Q WHKFPP S X WHLIORIV \ V W@EHPU R 1D W WD @@H D UDW D2 H
ZHUMWKH UWB ODPHXDQWKRP S X VRHWD L D¥HH W KSIDVIWY FHD UAH KD Y H
SULRUWHARG\VWEHPWHOR SR MBWH UW MWAHDRX Q RIOURRIZ WAKK D Q W X®V S L U H
VHUYDBI® QL QF X EDWIRL) LDXD Q WXPL HQ VWIQUW § HBIQ® QW U H S U HDQGHX U
KHOSHG VHHG D VWURQJ TXDQWXP VXSSO\ FKDLQ

LWKXDQWX®PVSLUHZHKDY K RWQCARP S O HIWRDGV RRY H U K B KEIR WWKK H
VRIWZDQBDUGZINWD ENKXMVOVRLIRKEWWHI\QRAHUYCHAOWHVWRHG
GHYHORBXDQOQWRKRPSRQHQWWWH[FLWHAVP RVWWKRZKDUGZDUADOH XS
FRPELQAGWRGYDQRAMRAWZDUHODFFHDODWMWKIBHYIBCGCRQRIUHDO ZRUC(
TXDQWXP DSSOLFDWLRQV YLD 4XDQWXP ,QVSLUH



C QULGH WKH PLQGV—

© Q#E " ja t" A

L QWKH4 FRQVRUWDERSDUW GERQ W U L EDXNMM @\IH U
AXDQWUHEXLOGXDQWXKLSUMEORIGHYHORERWWURO
HOHFWURDQBMESURYLGXWRPDWHI G DIDMERIXQH XS
VRIWZDDGOIGWKH XD QW RS HDW L YIVWHMO IWLUFXLWYV
GHYHORSIVLEOWRJIHQ2F12ZRUNMI XDQWHKPPSLOHUV
DQGVKHUXDQWXOVSLWHDBHYHORSW'. DQEORXG
FRQQHFWKRDR&DUOREF VDWW \V W HPQWBIW®Q ® HD G V
TXDOQWNXPURBUUHFMWILRQWDGLQXHHFWR4XELW
FRQVRUWARRIK®W LPSRUWDGWYRIMERXRADQDJILQJ

FROODWRBQ EHWZHHQ VWDUWXSV DQG UHVHDUFK SDUWQHUYV
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. QLG H WKH PLQG V.

7KHLUQWVVR@GK BPRPPLWPW®WKDUWIGV LROULWLFDO

2 X W K D U HREDIOW R W U H Q JWVKCHK @Y FRX D Q WX PR V\VWH P
JOREDBDGHUYKLGRWKLEV VFDOWX@®IFORXG FRQQHFWHG
VXSHUFRQG XKW DWIFRPSXWHQDQRSHQ DUFKLWHFWXUH
IWDWPHZRUNO S D U W QWHSUHVAL] BIDWV K HWD V ROK W K H. Q D O

L Q WBIWWGY W DM H ®AME HP R U M/ K DMDX DW X PR IS D U W ¥

Q H HF3D HIDQW H UG BIFIHQ L \I DRRQW K Q YW RR U R X W VR B i
DUHOVSHFLDOLAREPRW PWQWK D UMLG/ LIRFOW LY XW H V
WRRRMH\RQGDVN EBRE® ULE DWW GRYWQN KELJJHU
SLFWXUH

7KH VHFRQG OHVVR® WY YHE RXRW WWGEHWLYHQ DSSURDFK
LOQWBIWWRQ UHTXLUHG VLJQLILFDQW FKDQJHPU QO JW
VWDFN +DYLQJ ULJRURXV VXE FRPSRQHQW WHVW
LQWHUIDFHV 5HSHDWHG F\FOHV Rl WHVWLQJ IHHG]
EXLOG WUXVW ZKLOH R®SRWU YV IMHP RTYV



$ IRXUWK OHVVRQ LV DERXW SURDFWLYH FRPPXQLFD
DOLJQPHQW 7KH +4 SURMHFW UHJXODUO\ SUHVHQW\
VFLHQWLILF FKDOOHQJHV ,W LV LPSRUWDQW WR JHV
DQG DVVLPLODWHG LQ RXU ZRUNIORZ ZLWK FRPPHUF
VKDUH WKH VDPH JRDOV ZH VHH GLIIHUHQW RSSRUW
3URJUHVV LQ VXFK D GLYHUVH VFHQDULR UHTXLUHYV
VWHHULQJ DQG FRQWH[WXDO DOLJQPHQW



7KH WK 7KHRU\ Rl 4XDQWXP &RPSXWDWLRQ &RPFXBEFDWLRQ
FRQIHUHQFH WRRN SODFH RQ BHSWHPEHU DW ,,6F %HQJ
WXWRULDOV RQ 6HSWRIPE® & KMG & DVERKERGU,,6F DOG 3U
&KDLU WLIGI®PADQ 8QLYHUVLW\ Rl &KLFIH® L WAKH K HDQ@W LPYCHUNY T
EULQJLQJ WRJHWKHU JOREDO UHVHDUFKHUV LQGXVWU\WHDGH
JURZLQJ UROH LQ TXDQWXP UHVHDUFK DQG LQQRYDWLRQ

. H\ QRVM 7 DONV DQG , QYLVMG 6 SHDNHWV

+DDWDRDVDNL 6WDFH\ -HIIHU\$QGU« &KDLOORYMHR&EW®PDU

6RXUFH $DGLW\D 9LWDQNDU & '$& 48%$1780 9,%(6 4 ’



7KH WK HGLWLRQ ZDV KRVWHG LQ ,QGLD IRU WKH
ILUVW WLPH ,W ZDV KRVWHG LQ ,QGLD LQ WKH VDPH
\HDU GHVLJQDWHG DV WHKH UQRMMHUQDWLRQDO <
AXDQWXP 6FLHQFAK QR G RWMKH

8QLWHG 1DWLRQV $URXQW WKH WLPH ,QGLD
IDWLRQDO 4XDQWXP OLVVLRQ LV ODXQFKHG LW LV
YHU\ H[EFLWLQJ

7KH HYHQW KLJKONMJEWRIZE QQGLD
OHDGHUVKLS LQ TXDQWXP VFLHQFH VKRZFDVLQJ
DGYDQFHV LQ VFDODEOH HUURU FRUUHFWLRQ VWURQJHU
TXDQWXP FUIDSWRIDG GHHSHU OLQNV

EHWZHHQ WKHRU\ DQG DSSOLFDWLRQV +RVWHG E

,,6F ZLWK QDWLRQDO VXSSRUW WKH FRQIHUHQFH

PDUHNG D PLOHVWRQH IRU JOREDO TXDQWXP

GLDORJXH EOHQGLQJ ULJRURXV UHVHDUFK

LQGXVWULDO UHOHY DQ FUL FIKQ® \FX O W X U

3UH FRQIHUHQFH WXWRULDBGBWSHD®&WLFLSDQWY DWWU
DERXW VWXGHQWY UHVHDUFKHUV

6RXUFH $DGLW\D 9LWDQNDU & '$&
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7XIW8 QLYHMW %RWRQ

7KH74 & FRQIHHQFHZ DVDBWR! IXQ , BDUHG D
GVR WLQIV DIWQGHG \RP HJIU-DWEON JRWR

VHHVRP HIUHQGVDQG P HAQHZ SHRS®H 7KH

H FXUMRQVZ HHD ®RWR! IXQ DQG, KDGQWHHQ
P RQNH VEH RUH VR WDWZ DVFRRO 99

66 suxucs 1 svRWDDWG
8 QLYHMW Rl &RSHOKDIHO

, YHJ P XFK HOVR HG WH FRQIHIHQFH / RWRI
LQWLHAQJ VBN DQG QLFH SHRS®1 DQG JRRG IRRG
DQG RYHD@WAD YH). SGDVDQWH SHUHOFH

66

éé 6LP RO $ SHW
8 QLYHMW 3DULV &LW

, YHU P XFK HOVR HG WH FRQI HHOFHWLVZ HHN W
Z DVTXIWIDP D] LQJ , GRYH, QGLD DQG %DQIDRH
DQG, BRYHWH LOVANXW 6R WDQNV D GRWRU

HYHU WILQJ

7

éé 7RVKLVKLLR <DGD
8 QLYHMMW RI 7RN\ R

0\ H SHUHQFHLQ 74 & Z DVJIUDW, FRX@ DIMAQG
\BOW RQ YDURXVWRSLFV |RUZ KLFK X\XD@ , GGQW
JHAMHRSSRUXQIW RIKHEZ \MH $QR, Z DVDEGIWR

P HHP DQ\ SHRS® LQ WH SRWMUVAWIRQ Z KHUH,
SUAVHQWGP \ Z RN , P DGHWRQJ LHDMRQ\KLSV
Z W DIMAQGHHV ,\WZ DVD JRRGH SI—U.I—QFHRYHIW’

74 & LV SXUHQ DQ DFDGHP LF DFWYLW VR GLVFXW DQG H[ FKDQJH VK HRUHWFDO
NQRZ QHGJH LQ VKH I LHGBV RI TXDQWP FRP SXWQJ &RP P XQLFDWRQ DQG
FU SVRIJUDSK\ HQGHG RQ D KLJIKQ DSSUHFLDVLYH QRWH | URP DQD
SDUWFLSDQW

3=

A'aEAl a4 AmaHtU
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7KRXJIQRWVKHRIILFLW®&HPH XDQW XPUUR U
FRUUHFW(SRKP HU JB® F H QDADR F X M\QW R\G\D
1,64HDRIQRLG\HYLHH{& LW ULWDRDISOHVVLRC
KLJK O L JWMDHOEOVEXQH DFGIG 3& FRGHWSURY H
GHFRGMIQGURRHDEWLBQGRLWHRGHOOLC
'LVFXVVHRGKDVLARGODBERBBQWRUDRIGS
V K D UHH[G H U WIB/UHL B H R J UW RY DOURSJ LTFOBL W\
DQG ODUJH VFDOHQW SOWRFWRORUV

&RYHUQJ

$QRUWP V
$ SSQFDARQV
' DMAMEXWG
FRP SXWQJ

( ULRUFRUHPARQ
+38&

40 /

3KRRQLFV

1 HE RUINLQJ

6\ WP \RI\Z DUH

6RXUFH 0 U $QXEKDY $QDQG &' $&



7KH SRVWHU VHVVLRQ VKRZFDVHG F
LQFOXGLQY 0Q®GLDOHWUR $UHD 4KBB
1IHWZRUN B& DQG ,,7 DBGSUHVHQWLQJ
ILUVW ILEUH EDVHG PXOWH\SDUWUULERR
4. QHWZRUN IRU VHFXUH FRPPXQLFDW

.H\QRWHV IHDWXUHG 1REHO /DXUHDWHV
:LOOLDP 3KLOOLSY RQ DWRPLF FRPSXWL
TXDQWXPVBRY )URP LQGXVWMDPEHWWD

RXWOLQHG VRIWZDUH IRU TXDQWXP DGYD
FRUUHPWWRQH ZKLOH 3VIXWKWKBGEROW
WKH FRPSDQ VLRQ IRU DDI@W OTVX DAGRIDXRU F R P
2WKHU QRWDEOM VSHOXG HE X\DEKOPL (OH
AXDQWXP 3ULQHKD 8&/$ 14&3 &KWWDQ 1
8&6% OLFURVRIW $]XUH 4XDQWXP DQG 6D
19,',%

(IKLELWV IURP RBUWR KISIXKDLIJKWHG WKH JU
HFRV\VWHP 4 &75/ TXELW SHUIRUPDQFH

GHVLJQ 4XDQWXP ODFKLQHV FRQWURO

GHYLFHV 4XDQWLQXXDRWDXUWHPROHRQ4
WIS SHG LRQ KDUGZDUH ,40 VXSHUFRQ
5LYHU /DQH RSWLPL]DWLRQ VRIWZDUH
SUHFLVLRQ FREWOROIXMQWXP VFDODE
=HUR 3RLQW &U\RJHQLFV FU\RJHQLF V\
,QVWUXPHQWY UHVHDUFK WRROV

7KH FRQIHUHQFH UHDIIL U FHIG W R&WKH F
IXWXUH KLJKOLJKWWQR@RPIOQERU VK
LQQRYDWLRQ DV GULDNHWVFURZONG) B
TXDQWXP FRPSXWLQJ

6RXUFH 0 U $ QXEKDY $









7KH FRQFYH EWRXJKW RIHWHU JQREDO H SHUW RQ
TXDQWP NH GIMMEXWRQ 4.'  TXDQWP  \VDWMM
FRP P XQIFDARQ DQG  HQWQIGP HOWEDWHG  VHFXWH
FKDQQHY 7 HFKQLFDO VMMRQV HP SKDM] HG WKH WDQWMRQ
ILRP MERWDRU WWEHGY VR FDME®! QHVE RNV LOFXXGLQJ
WUHMALDO 4 . [LEHU EDFNERQHV DQG VDWGDWM VR JURXQG
TXDOWP QONV

,QGLDV 1 DWRQDO4 XDQWP 0 LVWMRQ RXV@QHG LW LRDGP DS
IRU EXLGBLQJ P HWRSROQ 4.' OHERUNV DWW
SDGRDGV  DQG  LQGLIHQRXV MQI® SKRIRQ  GHWIRRW
,QWMLRSHDELOW ~ WDQGDUGVY  DQG  SRWWTXDQWP

FU SRIWDSK\ 34 & LOWAILDMRQ Z HH DOR KLIKQIKWG DV
NH  UHVHDUFK FKDGEBQIHV

5 HVHDUFK HUV DQDO WFD@ VKRZ HG VKDWDP SAW.GH GDP SLQJ
QRUMH FDQ JHQHDW LQWDSDUAF®! HQVDQJ P HQWEHVE HHQ
GHIUHHV Rl IUHHGRP VXFK DV SDWK DQG SRMU] DURQ
&RQFXULHQFH Z DV GHULYHG DV D FRRWG IRLP  IXQPVMRQ R
GDP SLQJ VIWHQI WK UHYHDQQJ QRQ P RQRVRQLF
HQVDQJ BP HOWG\ QDP LFV

7KH FRQFDYH EWRXIKW RIHWHU JAREDO
H SHOWW RQ TXDQWP NH GIMMEXWRQ
4.' TXDQWP VDWM FRP P XQLFDARQ
DQG HQVBQI®P HOWEDVHG VHFXUH FKDQQHY
7HFKQIFDO  VHWRQV ~ HP SKDM]HG  WKH
WDQUMRQ [LRP MERWDWRU  WMEHGY R
VFDDE®! QHVE RNV  LOFXGLQJ  WWULHVALDO
4.' ILEHU EDFNERQHV DQG \DWAGDM \R
JURXQG TXDQWP QONV

,QGLDV 1 DWRQDO4 XDQWP 0 LMMRQ RXV@QHG
IW WRDGP DS IRU EXLGELQJ P HWRSROVEQ

4.' QHVE RUNV VDWGDWA SD\ GRDGV DQG WH

LOGLIHQRXV MLQIMH SKRVRQ GHWIPRWYY , QUWALRSHLDELAW WIDQGDUGY DQG SRVWIXDQWP FU SVRIUDSK\
34 & LOWILDMRQ Z HUH DOR KLIK@IKWAG DVNH  UHVHDUFK FKDGBQIHV

48%$1780 9,%(6 4



7KH 5' 616 P HWRG P HDVXUHV P DIQHAWF [LHGBV
E\ GHWPAQJ \SLQ QRMH LQ UXELGLIXP DWRP V
XMQJ 5DP DQ WWDWMUQJ VR XSFRQYHUN QRLH
VSHAWD LOWR DQ DFFHWLE®! LDQIH 7KLV UHP RYHV
WH QHHG IRU DFWYH SXP SIQJ RU \KLHGBLQJ
WDGLMRQD@ WHTXLLHG LQ 6( 5) P DIQHVRP HWALY

7KH SLIRRWSH DFKLHYHG a  S7 ,+] VHOMMYLW
DW  +] ZIW WREXVWQHW DIDLQWMMD, | LHGBV
DQG YLELDMRQV ) XWWUH LP SLRYHP HOW LQFOXGH
VIXHH HG QKW LOMPWRQ IRU  WXE VKRWQRL\H
SHURBPDQFH DQG 0(06 LOWMILDWRQ IRU
FRP SDPAGHS@R\ P HQW

7KH Z KIWMSDSHU SLRYLGHV D WDOQMMRQ S@Q
ILRP 56$ ( && EDVHG HQFU SWRQ R MMFH EDVHG
DQG FRGHEDWG 34& DJRUWPV  Z KLO
SDIDAH® GHSAR LQJ 4.' ZKHH IHDUE® W
GIVFXWHY  K\EUG  FU SVRIWDSKLF  SUIRWRFRY
FRP ELQLQJ 34 & Z IMK A P P FMF NH SUP LWYHV
IRUQHDUWMLP VHFXUW

W  DOR  UHFRP P HQGV
LOGLIHQRXV GHYHRSP HQWRI
4.' KDUSZDWH WRXUFHV
GHWRVRW/ DQGRP QXP EHU
JHOHDVRW DQG LOWAI LDWRQ
LOR FUWDO VHARW QNH
EDONIQ) DQG  GHHQW
QHVEZ RUNV 3LARWWEHGV LQ
' HKL DQG %HQIDXUX Z HH
KRZ FDVHG

7KHJIRYHWQP HOWRXVOQHG VWKHP HV VXFK DV
Z HIKWAG 5" v GHGXPARQV
FRADERWDWYH JWDQW  ZIWK  DFDGHP LF
LOWMIMXWAY DQG VXSSRUMKURXIK P IWLRQV
@NH 140 IRU GHHS WIFK DUHDV LOFXGLQJ

TXDQWP  FRP SXWQJ  WHOMQJ  DQG
FRP P XQLFDARQ

(P SKDW ZDV RQ FUDWQJ WFKQRARI\
WDQV HU SLSHRQHV [LRP  UHVHDUFK MEV \R
WRDUXSY ,QGXW BiG FRQWRUAD Z LAD EH
HRWLEM IRU FRIXQGQJ LQ DUHDV QNH
TXDQWP KDUGZ DUIH SKRWRQLFV DQG 34 &
VRIVE DUH WIDFNV

2 YHU GHOUDWA SDUAFLSDWG LQ
WIFKQLFDO VHWLRQV FRYHUQJ
VXSHUFRQGXPWQJ  TXELW  WDSSHG LRQV
SKRVRQLF SLIRFHWRW DQG TXDOWPP HURU
FRUHAMRQ FRGHV  ,QGXWJA  GHP RV
KLIKQIKWG 451*V TXDOWP WP X@WRW
DQG 34 & VRIVE DUH WIDFNV

7KH HYHQWDOR MXQFKHG LQMDWYHV |RU
WDLQLQJ TXDQWP SURIHWLRQDY E\
, QYHWRW DQG JRYHUQP HOWDJ HQFLHV
GLVFXWHG WWFDAQJ WIBUMXSV ILRP SURRWSH
VR GHSQR DE®! SLRGXFW LQ TXDQWP
VHQWRUY DQG VHFXUH FRP P XQLFDWRQ



7KH WDWA DIPV VR HWREQWK GHGLFDWG
TXDQWP SDUNV Z WK FU RIHQLF | DFLOVHV

SKRWQLFVY IDEV  DQG  +3& TXDOWP

LOWAILDWRQ MEV 94HQIDOXUX V FOXWU Z LD
IRFXV  RQ  VXSHUFRQGXPWQJ  TXELW

SKRVRQLFV DQG 34 & \RIVE DLH

$ Z RINIRUFH GHYHIRSP HOWSM@Q LOFOXXGHV

VHMQJ XS TXDOWP  HQILQHHUQJ
SWRILDP V 1Q XQLYHMWHV 7KH WV DOR
DQQRXQFHG  LQFHQWYHV IRU  TXDQWP
WDUXSY ZRWINIQ) RQ TXDQWP FARXG
VHUYLFHV DQG DGYDQFHG VHQVRWY

,&( 460 VHWRQV LQFOXGHG TXDQWP
DORUWKP VIRURSWP ] DARQ P DWAUDY | RU
VRSRARILFDOTXELW DQG SKRVRQLF TXDQWP
VP X@VRW . H QRW VSHDNHW HP SKDM] HG
WH FROYHWHQFH Rl TXDQWP VFLHQFH Z LW
FRQGHQWHG P DWMU UHVHDUFK

© RONWKRSV ~ GHP RQWDWG  \RIVE DWH
ILDP HZRUINV [RU WP XOMQJ ERVRQLF
VWPV DQG K\EUG TXDQWP FOWLFDO
RSWP 1] DMRQ 7KH FRQIHUHQFH SRVMMRQHG
. RONDV DV D UMQJ KXE | RUWHRUAWFDODQG
H SHUP HQWDOTXDQWKP  UHVHDUFK

,Q D EUDNWUWRXIK LQ ,QGIDQ TXDQWP
VFLHQFH  UHVHDUFKHWY KDYH GLVERYHUHG IKDW
Z KHQ DWRP V DUH HQHWL HG VR H WHP HO
KLIK WMV IKH FHDVH DPWQJ LQGLYLGXDAD
DQG EHILQ LOWADPARQJ LOWQWHD FDXWQJ
WHU UHVSROWH VR QKW VR EHFRP H
GIMRUMG 7KLV P DNV WH LW JAGREDO
GHP RQOMDMRQ Rl LOWADPWRQ LQGXFHG
GLWRUARQV LQ 5\ GEHW DVRP LF VLJQDY DW
VXFK KLIK HQHW\ ®IYHY DQG FRXG@ EH
SLYRWO LQ GHYHRSLQJ IXWUH TXDQWP
FRP SXWV VHQVRW DQG FRP P XQLFDWRQ
i VWP V

,,7 0 DGLDV @QFHOWHG D OFRQ SKRVRQLFV EDVHG
TXDOWP WDQGRP QXP EHU JHQHDWRU 451 *
Z KIFK H SGRIW SKRVRQ SDWK VXSHUSRUMRQ DQG
EFHDP  \SQWMU WQGRP QHW [RU  HOWRS\
JHOHDWRQ ,QWULDWRQ RQ D MQ@FRQ FKLS
HQVXUHV VFDIELAW DQG &0 2 6 FRP SDWELDW

7KH QFHOWHG GHVLIQ SURYLGHV WXH WDQGRP QHW
YDQGDWG E\ 1,67 WAMW DQG FDQ RSHUDW DW
P XQU* ESV VSHHGV 6XFK 451 * V DUH HWHQWDO
IRU 34& 4. MWWV DQG WHXWH ,R7
DSSQFDWRQV

& $& DQG 5LIHW/ DQQRXQFH WKDW\KH  KDYH
WJQHG 0 28 |RU DFFHRADMQJ VXSHUFRQGXPAQJ
TXEIW UMMHDUFK  Z KHUH 5LHW Z L@ SURYLGH
VXSHUFRQGXFWQJ TXDOWP KDUGZ DUH Z KLO1 &
' $& FRQWIEXWAV +3& VFKHGXQQJ FRP SLBAV
DQG FOMWLFDOTXDQWP LOWUDFH @ HWV 7KH
IRFXV LV RQ K\ EUG Z RINIGRZ VV Z KHLH TXDQWP
NHIQHY DWH HP EHGGHG LQ FOWIFDO +3&
VP X@WRQV

7KH SURMIFW Z LG HYDXXDW FR MIP X@MRQ |RU
P DWMUDY P RGHDQJ DQG P DFKIQH GDUQLQJ
EHQFKP DNV ,W DOR H S®RUHV GHYHRSLQJ D
P LGG®Z DUH @\ HU | RU VFKHGXQ@QJ TXDQWP DQG
FAODWLFDONREV Z LWKLQ , QGLDV + 3& FHQWW

48$1780 9,% (6 4



%0 DQG $0' Z LM FRGHWQ KHMURIHQHRXV
Vi WP V FRP ELQLQJ 438V Z WK &38V DQG * 38V
lQ WIKV® FRXS®IG QRGHV 7KH HIRUN VDU HW
Z RINGRDGV @QNH TXDQWP FKHP IMAA P DFKLOQH

GDUQLQI  DQG FRP ELODVRUDORSWP L] DWRQ

SHWHDUFK  LQFXGHV ~ GHYH®RSIQJ) P HP RU
KLHUDUFKLHV RSWP LJHG |RU TXDQWP FAWLFDO
GDVD H FKDQJH DQG QHZ VFKHGX@QJ DARUWP V
IRU K\ EUG H HFXWRQ 7KLV SRUMRQV TXDQWP
QRWDV D SHUSKHWDO EXWDV D FRUH HBP HQWRI
| XVWUH H DVFDGH A VWP V/

2DN 5LGJH 1 DWRQDO / DERIDWRU.  LQIWDWG D
WG VR GHILQH D VRIVE DUH WIDFN LOWAILDWQJ
TXDOWP DFFHHLDRW LOWR +3& WPV W
LQFOXGHV FRP SLBU @\ HWV UHVRXUFH VFKHGX AWV

DQG SWRIWDP P LQJ DEVWDRFWRQV

7KH JRDOLV VR P DNH K\ EUG Z RUNGRDGV Z KHH
TXDQWP VXELRXWOHV DUH LQYRNHG Z LLQ + 3&
VP X@WRQV VHDP G | RUXVHW 7 DU HWGRP DLQV
LOFOXGH P DWIULDY GLVFRYHU.  FUL SVRILDSK\  DQG
$, DFFHBLDWRQ

,Q D SIRQHHUQJ FRADERIDWRQ + 6%8& DQG , %0
KDYH UHYHDGHG WH | LVMAHP SLLLFDOHYLGHQFH WDW
TXDOWP FRP SXWQJ FDQ HQKDQFH DQRUMKP LF
ERQG WDGIQ] 9% FRPELQIQJ  TXDQWP
SIRFHWRW Z MK FOWLFDO FRP SXVIMRQ  WHU
K\EUG P RGHO DFKLIHYHG XS WR D

LP SUIRYHP HOWLQ SUHGLFWQJ WDGH FRP SGMRQV
FRP SDUHG VR WDGLVRQDOFIWLFDOP HIKRGY

5HP DINDE® WKHWH JDLQV Z HH REVLQHG XMLQJ
VRGD\ V DFFHWLE®! TXDQWP KDUGZ DLH ,9%0 V
+ HIRQ SWIRFHWRW  VXJJHWRI WKDW TXDQWP
DGYDQWIH LQ |LQDQFLDO VHUYLFHV LV QRW MWW
WHRUMFDOEXWP D\ EH Z IMKLQ UHDFK IRU UHDO
SURGXFWRQ VFDH A WP V/

8MQJ ,9%0 4XDQWP SWRFHWRW 86&
UHVHDUFKHWY VROYHG  YDUDQW Rl 6LP RQ\
SWIREGP DFKLHYLQJ H SROHQWDO VSHHGXS
UHDWYH VR FOWLFDO DORUMKP V  &LUFXLY
RSWP 1] DWRQV DQG HURU P MIDWRQ Z HU-
NH VR LP SGP HQVIMRQ

7KH H SHUP HQW YDQGDWG TXDQW(P
DGYDQVJH 1Q D VHMQJ Z KHH FOWLFIX
DORUWKP V SLRYDE® VFD®! H SRQHQWDM
PDWNIQ] SWRILHW VRZDUG UHDOZ RUGE
GHP RQOWMDMRQV Rl \XSHUBRO QRP LIX
VSHHGXSV

SHVDUFKHWV ~ WKRZHG ~ WDW  SLIRWLQ
WUIXPXUHY FDQ KRW TXDOWP WMV
HIHPAYHO IXQPURQLQ) DV TXEW 7KLV
WIJHW  ELRRILFDO P RBFX®N FRXGB
HQDE®! TXDQWP LQIRWP DMRQ SURFHWLQJ
DWLRRP WP SHUDW(LH

3RWIQUWDO DSSQFDMRQV LQFXGH TXDQWP
EIRHOMQJ DQG K\ EUG ELRSKRWRQLF
TXDQWP GHYLFHV 7KH Z RUIN DOR LDLVHV
TXHMRQV DERXW Z KHWHU ELRGRILFDO
VPV QDXLDA H SRIW TXDQWP

H I HFW

5 HVHDUFKHWV DW&DOMFK KDYH  HQJLQHHUHC
WH @WHMW HYHU TXDQWP DUD E\
WDSSLQJ QHXWDODVRP V XMLQJ RSWFDX
VE HHHW D P LOMRQH WKDW SXVKHV VKK
ERXQGDU R \WFD@E®  TXDQWP
FRP SXWQJ

' HVSLW VFDAQJ XS VR GLDP DWFDAD WKk
WDP  SUHVHUYHG H FHSWRQDO FRKHUHQFF
P DIOWLQLQJ] VXSHUSRMMRQ IRU DURXQC

VHFRQGV DQG RSHUDWG LQGLYLGXDX
TXELW Z I\ a DFFXWDR  \KRZ LQJ
WDWKLIK |LGHOW DQG KLIK VFD® QHHG QR\
EHP XWDAa H FO\MYH

48%$1780 9,%(6 4 ]



,%0 KDV LODXJIXUDWG LW QHZ , QGLD &@HQW
([ SHUHQFH &HQWH LQ 0 XP EDL SRUMRQLQJ
WKH | DFLOW DV D FREDERUDWYH KXE Z KHH
90 HSHUV HOWMWBUWH FOHQW DQG
SDUQHV FDQ FRFUDWM  WFKQR®RI\
VROMRQV DFLRW $, K\ EUG FRXG GDVID
DXVRP DARQ R\ EHMHFXUW DQG TXDQWP
FRP SXWQJ ,Q SDWDAO WH FRP SDQ\
WJIQHG D / HWU Rl ,QWIQW / R, Z LW WKH
0 DKDUDVKWD JRYHUQP HQWVR VXSSRUNVIKH
WDV TXDQWP HFRW WP YLD
Z RUINVKRSV WNLAY GHYHIRSP HQW DQG NRLQW
LOQRYDMRQ SWIRMFW 7KH P RYH WJQDV
90 V LOMOW VR WDPS XS TXDQWP
WFKQR®RJ\ DGRSMRQ LQ ,QGLD DV SDUWRI
EURDGHU QDWRQDOWIFKQRARI\  JRDY

&L\VFR 6\ WP V KDV DQQRXQFHG WKH MXQFK
Rl LW 4 XDQWP / DEV UHVHDUFK | DFLOW DQG
D SWRRWSH TXDOWP HQWQIGP HOW
FKLS GHWIQHG VR QHVE RN TXDQWP
SUIRFHWRW VRIHWHU HQDE@QJ GLWMEXWG
TXDQWP FRP SXWQJ DUFKLIMPAXUHY 7 KHWU
WIDWG DIP LV VR DFFHOADW WH DULYDORI
SWDPWFDO  TXDQWP QHE RINLQJ  DQG
TXDOWP GDVID FHQWH LQI LDVAX P LH

PRYLQ) ZKDW ZDV RQFH FROWGHWHG
GHFDGHV DZ D\ LQR D QHDUHU VR \ HDU
WP HWDP H 7KH \RIVE DUIH WIDFN LQFOXGHV
GHYHIRSP HOW NLW |RU TXDQWP QHE RWN

VP XMWRQ DQG FRQWRO

$QFH  YRE D TXDQWP FRP SXWQJ WBUXS
VSHALDAMQJ LQ FDWTXELW KDV DQQRXQFHG D
PDWU P LOMRQH WHU OWWW GHMIQ WKH
* DOYDQLF &DW TXELWDFKLHYHG ELW @S WP HV R
EHVE HHQ DQG P LOXVIAV / P LOXWAV
DYHDIH XQGHU D FRQI LGHQFH LQWAUYDO
GXUQJ LGH RSHIDWRQ 7KLV VKDWHMLY WHLU RZ Q
SUHYLRXV UHVXQV Rl DERXW VWFRQGV  a
P LOXWV DFKLHYHG LQ DQG HYHQ H FHHGV
WHU VDUWHW R P LOXWV IRU EIW Q@S
WRELOW

$ FFRUGLQJ VR WH FRP SDQ\  WH H SHUP HOWZ DV
FRQGXPWG DWD P HDQ SKRRQ QXP EHURI  LQ
WH UHVRQDVRU DQG DOR LOFOXGHG GHP RQWUDMRQ
Rl D = JDW RQ WH VDP H TXELWZ LW a
ILGHAW LQ QV 7KH WIQULFDQFH ELM@S
HUWRW @RILFDO @SV DWH D IRXQGDWRQDO
HULRU PRGH LQ TXDQWP KDUGZDWH DQG
UHGXFIQJ) WHP VR \XEWDQWD@ P HDQV GW
RYHKHDG |RU HURUFRUHPARQ FRGHV $ QFH
Y%RE FODLP WDWE\ YLUXDGAD HOP LQDWQJ ELW @SV
WHU DUFKIWIRXWH FRX@ WHGXFH KDUGZ DLH
WUHTXLUHP HQW E\ XS VR a ™ FRP SDUHG Z LW
FRQYHQWRQDOT X ELMDSSURDFKHV

4 X( WD VRIHKHUZ LW, UHVHDUFKHWV I LRP + DUYDUG
8 QLYHMW DQG <D®f 8 QLYHMW DQQRXQFHG D
QHZ IDXOWRGADQFH |WDP HZ RIN WG / RZ
2 YHKHDG  7WDQWHMDO ) DXQV 7RGADQFH |RU
8 QLYHUWDO4 XDQWP &RP SXVBMRQ SXEQWKHG LQ
1DWXWH 7KLV LOQWRGXFHV WH FRQFHSW R
$ ORUMKP LF ) DXGV7ROADQFH  $)7 Z KLFK FXW
WH UXQWP H RYHKHDG R HULRU FRUHPMRQ LQ
TXDQWP DJRUWP V E\ IDFRW RI ™0
VP XOMRQV 7KH UHVHDUFK GiYHWDIHVY QHXWDO
DVRP TXDQWP DUFKIWIPUHY Z KLFK RSHUDW DW
(RRP WP SHIDWWH DQG RIHU  |1O®{ LEG
FROQOHAWYIW DQG \KRZV WDW E\  XVQJ
WDQWHUDO RSHIDWRQV  DQG  FRUHDWG
GHFRGLQJ RQH FDQ WHGXFH WKH WP H VSHQWRQ
W QGLRP HH WDFWRQ  LRXQGV QRUP DAd
SUIRSRUARQDO VR FRGH GIMBQFH G VR MVWRQH
LURXQG SHU GRILFDO@\ HU 7KLV SLRP LVHV D | DVMU
SDW VR \FDDEG®! |DXQWRGALDQW TXDQWP
P DFKLOQHV
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