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‘U 6HPVHL ,PUH

'"HEUHFHQL (J\HWHP (JpV]VpJeJ\L .DU
*HURQWROYJLDL 7XGRPiQ\RV .RRUGLQIiFLyV

$SEVWUDPWLQJ 6RFLHWLHY $FWLYH $QHUDWERQNVGDULW\ Et
+XQJDU\ DPRQJ RWKHU (XURSHDQV®&BWL\RQFK DV IDF WUHDAL J3H
WKH VIPSWRPV DQG FRQVHTXHQFH\RBH \DXFE RREFEHHDNHIEVS |
DQG HYHQ WKH UDWLR RI WK H HO% HBEIXVH FEIRQY KW DEHWROU |
WKH VWUXFWXUH RI WKH VRFLBQY& WRBFWLWHRSHRW®W@H Hk
GHFUHDVLQJ %HVLGHV WKHUHMOHHGQRV KN BQ@GHEGWURQ QWK
RI ZRPHQ LQFUHDVLQJ EHWZHHQ HQKR XHONGHLU ®\R UK HDWQHG F
VHULRXV SUREOHPV DQG WHQVLRQWH LRI RRUNVRFRE M\ H\Q
VRFLHW\ PRUHRYHU FRQFHUQLGDWBHOQVLRHVO KHDOWK DQ
,Q RUGHU WR VROYH WKHVH SUREXH EWHOK B HXHBBBEDQJ W
DQG SURJUDPV HJ WKH :KLWH % RBW URDUN HQ \ +XIQ$ DLUD JWOKDHW
7KH (XURSHDQ <HDU ZLWK WKH PRIVWRV\ pSHWEMH QS
*HQHUDWLRQVY ZRXOG OLNH WR KHOW KH DHFKXUDRI pDJH7KH
SUREOHPV DUH SUHVVLQJ QHYKN VDK BIOW \VDW MK FHDIQIGD R G ¢
IHYHUWKHOHVV VROXWLRQWR KEIOMR 7 MKH B H WIRFOOHNV L R @\E |

.H\ ZRUBM-QJ VRFLHWLHYVY DFWLYH BUDWLR@®@OLGDULW\ EH
'2, DPV
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A$ OHMW Q OHIHOp PHQHW OHJDO
PLQW D IHOIHOp NDSDV
EiU QHP PLQGLJ RO\DQ pO)

6,

$ YLOIJRQ VRN PLQGHQ |UHJV]LN DKRJUX®LDLPEH L
LG QNpQW DNiU HJ\ WiUVDGDORP 1JVHR & HUH.J HGHIHVS p X
MHOOHP] LW GH NHYHVHQ WXG NIOR P L UHJ\D|L NP HIOR L
WXGMXN KRJ\ D] HPEHU PLXWiQ PHJIQWIPIPLQNG LIUHJ
NHOOHPHV YiOWR]iVRNNDO V]HPEHORP H®&EKHJIKDGYR B (
QHJDWtY WHQGHQFLINDW YHWtWWHX®QN& PD PiU QHP IL

V]eO WIUVDGDOPDN
$ WIiUVDGDORP HO|UHJHGpVpU O

(J\ WiUVDGDORP DNNRU IHQQWDUW KIS\ YyO LD S\LJUHIIMIL
VIHUNH]HWKH] iIEUD (NNRU WYEBEHQ/MDBOWWW WNJ\I
NHN DNLN W|EEHQ YDQQDN PL@WHQO WD\Y QDD IR DQW

IHOQ WWHN DNLN W|EEHQ YDQ QDN QPLUYRE DV 1i® BIH
WDOIOKDWYN D] DJIJRNQiO PHOOHWIHPDIHIUKHIDD V|

Q NpYHO PLQGHQ NRURV]WIiO\EDRP IR \PE PIDWRR/NY W K DI\
GpVH ITHQQWDUWKDWyYViJD
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OLW OiWXQN D]JRQEDQ D] XWYEEL QpKiQN KPWOQNMGEHQ
EDQ LV"

(J\UH QDJ\REE V]iPEDQ YDQQDN H]JHNEHQ D WiUVDGD
$] LG V]iPtWiVWyO HJpV]HQ D MO BB NR DD HMEHDKHR
pY N|UsO PR]JRWW $] HOP~OW PYED @ID]RIQEDQ

PY N|U-O YDQ D] HXUySDL RUV]JiJRNEDQ 1INP|W«N
FVRGD WHKiW KD D]W pV]OHOM W]i KIRJKIQV WY BIP\UG
WRYIiEE pOQHN D] HPEHUHN V tJ\ PHQpQH® BYRE V
V]iPVIHU& Q|YHNHGpPV WDSDV]WDORDWY KDQHP DUiQ

1 D] LG V HPEHUHN DUIQ\D LV HJ\ WiUVDGDOPRQ EHC
1HP YROQD WHKiW VHPPL SUREOpPPGpPDp LIGOV HAD \Q PR
NtVpUQp H]W D WiUVDGDORP V]HUWNHMHPHWPYHN WIRPI]XL
YLVV]DHVpVH PLDWW $]RQEDQ P ODQWMBXKR D DNH DG AW
PpJ LGHIiOLV VIHUNH]HW D V]i]DG DNMIpQHMURI WAWR

3 3 5 3 5 s 3 3 3

iEUD $ WiUVDGDOPL V]HUNH|HVE ¥DQWR]iVD D] HO
$ :; V]i]IDGHO % & '
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,WW PHJILI\HOKHWM+N D] HOV YL®iDKiERU-D RN RIWIRiA
PiU OIWMXN KRJ\ D A5DWNy NRRW DD DL F\OL W WYH. VPV
V]*OHWiV V]iP YLVV]DHVpVW $CP\PHWRDA \ |1 YOWR X WIDG\OM
Vy ' iEUDUpV] DKRO LV OiWMMXNQ KR O\ DPDDMRNAD QRULA
D V] OHWpVV]iP V D PDL PDJ\DKD MRS R\U R B NV DY RIGBH
(] PiU HJ\ HOJUHJHG V W HO |U N B HGMMW P X\W/DWDNED O R

(J\UH NHYHVHEE HOWDUWyYUD HJ\UH W|EE HOWDUWRW
$PLQW D iEUIQ LV OiIWKDWy DpVEYWONSDWKS YRV E
ILDWDORN DUiQ\iQDN FV|NNHQpVpWEE/DJREMNPEJI\
DNLN DNWtYDN pV NHUHVQHN V HBAUH) BP JNRBE\D NN
SHVHN pV AHOWDUWiVUD" VIJRUXOQDN
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(J\UH W|EH G WWHHRIEHU YDQ

6 KD PLQGH] QHP YROQD HOpJ WRYIiEEL PRGRRN LV L
SR]LWtY YiOWR]iVRN N|YHWNH]PpQ\G NH@HIW p@ JD DP HIG;
J\REE V]iPEDQ D] HPEHUHN IHUW | EWE\DHY \KpDE@WQ Np
PHJ DGGLJ PD D PDJ\DU ODNRVW UMY EE]RUQVEDNDH
KDO PHJ $ KDODQGyViJ DODSLUIQQDW iR DMNR QPD WD pD
KRJ\ PtJ D P~OW pYV]i]DG HOHMpQ D EHWHIKBD O/DJ\ |
WDN PDQDSViJ D NDUGLRYDV]NXOLVLPOEHWBBHHMN DNil
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$] LG V HPEHUHN G|QW WI|EEVpJH D Q L QHPKH] WDU\
+D PHJILJ\HOM*N D QHPHN N|]|[WWL N-RRJEDPIHNHW
iWODJpOHWNRUD PLQWHJ\ pYYHO RIDIGXQEEHO UdUL
NRUEDQ HJ\UH QDJ\REE DUIQ\EDQ O&M QB N plJ IK|IDN pk
FVINNHQ (] D]JW MHOHQWL KRJ\ D pfv DOQGIRIM Y HOILGW
HJ\HG+O PpJ WRYIEE pO

$ N[YHWNH]PpQ\HN

$PLQW D]W VHMWHQL OHKHW PLN)J&HWHHMWPMESNBD
MiUQDN 'H PHO\HN LV H]HN"

(J\UH QDJ\REE WiUVDGDOPL IHV]*OWVpJHN NHOHWNH
6DMQRYV D] HOP~OW LG V]DN ASLUDMUWH QuHiRV MRH VLt
OHKHW Yp KRJ\ D NHYHVHEE NHUHV iO@ADJOUW]HUPHZC
]iN D] HJ\UH Q|YHNY V]iP~ HOWD UWWP\WBWO RP HWH O/Ip\}
QHP JRQG KLV]HQ HJ\UH W|EEHQ OYHA8EE BONMHMHWF
PLQGHQ JRQG QpON+O HO LV WDUVOMDNR @EPHJ YFi\ODANF
DNNRU P&N|GQH D UHQGV]HU KD PL@GIHQNH YROIQOD @
PHJ HO ] OHJ 6 PLQW MyO WXGMXNO BNK FF VA[ND HKOA HH
WXG OpSpVW WDUWDQL D Q|YHNY LJpQ\BNRVHE EJ\ G
NHQQHN D Q\XJGtMDN HO V]|U FWDWiDJ\KyEDQLWPD M ¢
PiU FVINNHQWpPVU O NHOOHWW G|QWFRQLN D] ®I\XDGGEM.
UHQGV]HU .LYiOWNPpPSS KD PHJMHESHQVNWD 5DWMByDNR
MyO PHIJpUGHPHOW Q\XJGtMipUW

*RQGRN MHOHQWNH]QHN D Q\XJGtMHOOiIWIiVEDQ

OLYHO HJ\UH W|EE D EHWHJ LG V HP BOHWIiVHWMBUWG QR
JRQGRN MHOHQWNH]QHN +D ILJ\HOHPEHNYBIVL®N RC
VHN J\yJ\V]JHULJpQ\H V]HU QDJ\RE¥ BRUN ONY WKW] LN R
HOOiIWiVXN J\DNRULViJD PHJKD O IDA\NR WD NHD®\ QN E N ¢
KDWMXN KRJ\ D PDL PDJ\DU HJpV]VpJpJ¥JWXDHDAMGR Q!
FVRGD WHKiW KRJ\ RPODGR]LN D] HHBRW WREER QDS
*RQGRN MHOHQWNH]QHN D] HIpV]VpJ+J\L HOOiWiVEDQ

$ WiUVDGDORP JRQGMDLQDN Q|YHNHGp®WYW OO D RX
PpJ HJ\ ODSIWWDO UiWpYH D] iOOD PAN JWHO MREEW Q|
JHL” DOyO (] PHJQ\LOYiQXO D V]R/FEDDQ \L\H OI0R MD VERIMF
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W|EE PLQW iW OiWMD HO D] iGN RPGHY]BER QVRIUG QI
PDQDSViJ PiU H] LV W~0O QDJ\ WBKHIR ®\ MADWRGE D QRMF\
NHQ D] HJ\pE V]RFLIOLV HOOiWi\pUDLVH® &HROMLHD]Q Y\ LPH
Q\tOWDQ GHNODUIiOW HOOiWy IXQNFQy D HD PHHU IMNRDEL
IHOp WHQGiIiO D]D] D] iOODP KHO\HMHWIRQGRN § R GQH
|IQPDJiUyO /HKHW ANLFVHOH]QBOD DN|WG & MRHWY]p O
HIHQW~O W|UYpQ\LOHJ N|WHOHV HOOQW®LI RIDRHNF
PHJROGYGQL FVDN D] iOODP Ui]]D NL Q\DNiEyO D WH
*RQGRN MHOHQWNH]QHN D V]JRFLiOLV HOOiIWiVRN WH.L

$] (XUySDL 8QLy OiWYiQ D NLD O DONXIDRL OK\HH@\ JIFRW A W
EDQ HOOHQH KDWQL D WHQGHQFLiNQRNVV8UNDPVpHEi N
N[]*O D] LG VHEE QHP]HGpN IRJODONRQULDADWIi\@CSUYE
VRN UpYpQ (KKH] WDUWR]LN D] L\PDKWRRINDD® HBHAQV
NHOO D] pY IHOHWWLHN |RJODO NR]WODGX VL XUOWi M i
PDJDV pV HPHONHG D PXQNDQpONNHPVH R plIVL O
JIWHQHN $] (8 G|QWpVKR]yLQDN Y DMK LK N MYHIV/R DRIIDLA
ViuyO D]D] DUUyO KRJ\ LJHQFVDN PDY RIVHWRQOERN |
PRNDW KD PiU FVDN D J\RUVDQ KDOOGPRRINDD AN HK
VRQOtWMXN |VV]H V H]]JHO SiUKX]ND RRVID@WD UPHBROIG
QHN $ ILDWDORN YV LG VHN IR JOIDOMN R RDBEAD @ DH N pWJ
QHN D] ADJHL]PXV  KDQJMDL D]D]

*RQGRN MHOHQWNH]QHN D PXQNDPHJRV]WiV WHUpQ

1pKiQ\ GH QHP D] [VV]HV N|YHWNHJPMWQUWD GBIOR P
HO|UHJHGpPVE O IDNDGy SUREOpPPIDWQLLN QPG &/HMWH
QL HVHWOHJHVHQ NLVHEE KRUGHWWNOPHRQGDV® R
PHJOHKHW VHQ QHKp] IHODGDWGBOPD®O W MO] D} N O|
J\DUW LV

O9DQ H PHIJROGIV"

+D D] HPEHU OiWMD KRJ\ JRQG YDQ HQRI®LW RHUIRO
EJ\ YDQ H] D] HPEHU |[UHJHGpPVpYHB N®M BV VDI LVD GDHD
VeUJHW OHQQH D JRQGMDLQN PEJRDIGIGPV KA HR Y
NH]G G|WW My pYWL]JHGHNNHO HO EEXQW WKGRIAGi P
VRNDW DQQiO NHYpVEp VIHQYHGM+N PHJ @HR|YHWN
WHV] QN VHPPLW D WiUVDGDORP HOUYRYGYMWIE & RE
PiV WpQ\H] K|] KDVRQOYDQ SO KiEHR®YM]HW K MNW R
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JHWURPOIV VW HOIRJ\iIV Yt]LYMiKRPP+® X DVDVQR ¥ DQOH
NXVDQ D QXOOD WDLJHWRV]L WHUJRIDGD Q RPp SV plO @ W.
LG VHN PDJiUD PDUDG QDN AKDGG KX\GIOINRQ D(]IpU
XJ\DQ PHJOHKHW VHQ FLQLNXV P i DROISU VY DEHy Wiy@ W

$] (XUySDL 8QLy W|EEL RUV]iJD PilD]MyYBPpB)}HE HW
+DWKDWyYVDQ QHP WHWW XJ\DQ HOKIH NG E\YHMQ VH
KpU N|Q\Y  + SURJUDPRW ,+ RWW RWWU H/]
KRJ\DQ NHOOHQH PHJROGDQL D JRQGRNMNW pYRIQO O H
W|EEHW LV WHKHWWHN D JRQGRN RURGRERWMWUID P HL
WHOMHYV PpUWpPNEHQ D] iOODPRN JR®G MDV W QDKIRIJ\
QiOXQN OpWH]JLN HJ\ ,G VeJ\L 1HP M LG6 Wl DLWHD QDF V,
LV pV HJ\pE WHUYHN pV SURJUDP R NE HGH GPH. PGIK © DIDQ C
VXO $QpON<O KRJ\ WXGRPiQ\RV LJpQ\HVR/NJIFWHO DQI
VIHUYH]HWHN PXQNiMiW WHOMHWKRI\XPDQR H PN ANV
tURWW PDODV]WRN PDUDGW PNV HLID @HVP Y MHIGI@HOOR W
FLYLNQDN 1HP FVRGD H] KD OiW MMXOH NKRJIAL DS W RI YD
MXN D]D] D WHUYHNHW QHP N|YHW DNV DR OHHFI & MV W ¥
WeN KRJ\ HIHQ AVWUDWDPJILIN~ HQ\KRY W KD KD W HFR W
WiN PHJ D SUREOpPPiIN pV PHJROG VIR N. ORQQNRAY iR p IVD
NUYQLNXV SpQ]KLiQ\UD VHP OHKHWQH KLYDWNR]QL«

9DQ H WHKiwW PHIJROGIiIV V KRJ\DQ NHOOHQH KR]]ilRJ(

OL LV D OHJIRQWRVDEE DKKR] KRJINHHWMH] FE MWW WILJM
GDORP HO WXGMD OiWQL D IXQWELYHWp VY pieiw G-
JV\HQ (UU O VRNV]RU KDMODPRVDN YHDWH\W D PHIiIGIOL
SRWQDN YHVV]eN OLQGH] FVDN DN IDR W XiDJMp J REDOV R
H] D] DPL D PDL LG V NRURV]WRODAQ WHO@HHPGIQ HIN] DN]« (
] NUYQLNXV EHWHJIVpPJEHQ 6]pNimVWW PWVDQRP V]
PiUD QHP OHV]QHN KDV]QRVDN SXON MHUpQWHY VYW EV
VDMiW MyO PHJpUGHPHOW Q\XJiOO R/Mi QDXXNDOW p/AHPH I
+D D MHOHQVpJHW D]JRQRVIWRWWXN N|QQ\HEE D PHJ

$] HOV GOHJHV PHJROGiIV WHKiW D] HP\EH UHMOMHWNY
EHWHJVpJeN HVHWpPQ HJpV]VpJ*N YLVV]DiOOtWiVD

OLO\HQ PHJROGiIVRN YHJHWKHWQHN LGH"
$ NRUPiQ\]DWL N|]JJRQGRONRGIVEDQ W VN pOW NV H

MDYtWiVD W&QLN PHJROGiIVQDN QRKDWPN Q&RD\ FDJL
HJpV]VpJsJ\ D] LG VHN HJpV]VpJeJ\H DIASIOWXEN Pp
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«J\EH YDJ\ URVV]DEE LG N HVHWpPQ $OQ BiSSRWKRIN DD C
OiWMiN KRJ\ H] QHP PHJ\ 1HP KRJ\ @HPH® X\GWHNO H
IHQQWDUWDQL GH IRNR]JDWRVD @ QR®QLIN ¥ DJ\RIDI HW
W|EE SpQ] HVHWpPQ LV  (J\HQHV N|YHWHEH]PHQHI H] |
LG V HPEHU YDQ DNLW HO NHOO HQH OiwQL
,O\HQNRU + QpKD * IHOPHU+O KRJ\ DDKNPW]H®LWR'Y
MDYXOiViW D PHJHO ]pVVHO OHKHWNIFVVHVI\WWYDL ¢
(]W XJ\DQ + HOYLOHJ + PLQGHQNL VWYEMO GH
PHJ 9DQQDN XJ\DQ V]&U SURJUDP MD LRHO 0O HGB YSLO/ V
OHKHWHWW V]RUtWDQL D 7%&MW 0P HDWRM \D]i P ~HOOK tW]
YDJ\ D PHOOUiINV]&UpVW PHO\ UpWp<® ®]DH XIS\ D H W
PiV YRQDWNR]IVEDQ PHJOpPY QpKiQ\ V$RWWN yIDOH B RAp |
HQ 1LQFVHQHN D]JRQEDQ V]&U SURJPDPQYW LYNYDDPWVC
PUUHQGV]HUL SUREOPpPPiIN V]&UpVpUHD TG EH WD JVpI\
PLQW KDMGDQ YROW D 7%& (J\ My t BAKHHY\HQHF LDy \VE B M F
RUYRVOIVIEDQ +RJ\ QHP PRVW KDWQDYWIIMG HOWNH G
YHO MHOHQWNH]QpQHN D] HUHGPpQ@DHRI'U, FV® NDHS BIH
WHQNpPQW LO\HQ 1HP OHKHW VDMQRWDBRQEDQ\ p°
AORERJWDWQL " KRJ\ PLO\HQ VLNHU B NWWNHEWH N HD
FVLQIiOMiN« 3HGLJ N|]JD]GDViJLODJFLY PpJRRORWR\E B/
LV PLQW D PiU MHOHQWNH] EHWHJQpPHEHVH)O WP DH
HJ\pE MiUXOpNRV KDWiVRNUYyO PLQW D PXQNiEyO YD
.HOOHQH WHKiW HJ\ MyO P&N|G SURJUDPNIRWHWD pV |
UH SUHYHQFLYMiUD

6 KD WRYIEEL AHUHWQHNVpJHNHW  DNDJWQINV HPO't
KRJ\ PpJ D SUHYHQFLYQiO LV OHQQH HJVIRRWRVDEE
LVPHUHWHN WHUMHV]WpVH 6HPVWL PHJHPIDKADL HER J
KD D JHURQWROYJLD HUHGPpQ\HLW ORQiNUYQ"V]yD D
DNNRU D JHURQWROyYJLD PLU O LV"\W NiUEHQEpN DP
NRUODWED iWeOWHWQL DNNRUHWNMRWW D&MW D Qpw W
GHO LV PHJ OHKHWQH KRVV]DE E t WI®L H D\PM R\EHEU I? p W\
VpJL iOODSRWWDO LV 6 H] PpNR QUMNEE QFHIKHWV@D HV |
$ OHJIRQWRVDEE DJRQEDQ D JHURQWROyYJLIYDO pV t
LQIRUPiFLYN WHUMHV]WpVH OHQQH

+D PHJQp]]*N WHKiW H UHQGHONH]pVBQNWH VIVPY O
PHJ U]pVpUH LOOHWYH YLVV]DiOROUWHQGBHQNRRN Y H
NH] NHW NDSQiQN
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,VPHUHWWHUMHV]WpV RNWDWiV
BUHYHQFLYy

*\yJ\tWiV iSROIV

SHKDELOLWIiFLYy

OLUH JRQGROXQN PLNRU D] LVPHUHWHN WHUMHV]W
HJpV]VpJ PHJ U]pVPQHN LOOHWYH YLVV]DiOOtWiViQD

$QpON+O KRJ\ WHOMHVVpJI LIpQ\pYHBUMHGHO®LNNRU
OiIWRNUD WHNLQWHWWHO QpKiGRWHRQDWNR]iViw PH.

0pJ D JJHUPHNHN V]iPiUD LV IRQWRYNOHQQHWBPLP &
QHN KLV]JHQ N DJRN DNLN D OHJWJ EEHWUWH KHWAQ |
YiQYDOYDQ PLQGHQ NRURV]WiO\ WHXWW VG & ND ONRHLN [
OHKHW VpJHN 6 D]JW LV PHJ NHOPMYAD QX®@JQ L KINL VKRB
JUHJHGQHN  SOIVBIRPUDHUPHNQHYHOpPVY +D PiV HUHG
LV GH D]]DO MiUQD KRJ\ D] DIJWHPXN FMRISR WVRWDC
DWWLW&GMHL pV H]JHN PHJQ\LOY RpX®ipNQL ®Q H GW B NJ
QHUIFLYN N|]J|[WWL V]JROLGDULWIiV ©BJY HUHXFP@DQ i
WHNLQWKHWQpPQN D J\HUPHNNRUL JHBRQINROWHIDL |
PHN QHP WHV] HIpV]VpJpQHN IHQQWYD U\ iV NpQW B-HIX
EHWHJ OHV]

$ IHOQ WWHN LVPHU HMHLQMN \OMDIMIS tRVQWOR Y KLV
PLQGLJ YDQQDN OHKHW VpJHLN HJpb P\DpA RN FPHHI WiMg V |
OiViUD HVHWHQNpPQW YLVV]DIRUG(KKWI]UBR LMW HKH\E|
QpQN D] HIpV] pOHWHQ iW WD QXOQ\L QR QWRI\DYiQiMP FIM
D] LVPHUHWV]HU]pV IRQW RV ViJHDIQ WQN NRYIIQ XX PN Y
LVPHUHWHLQHN ELUWRNOIiViUD LD HP® N I CPHW WEDHIQV W
VIJHOOHPL IXQNFLYLW LV N|QQ\HEEHQ]RHUPWHWHVHYH
HPEHU + NHYHVHEE N|OWVpJ W|EE KWW]RQKRHJIPNHO
D ILDWDORN HVHWPpPEHQ D] iOODP JRHEGHRN DR LNV D GO
ORPED D PXQNDPHJRV]WIiVED OiVGNRNMDWOH Q DHGS
PLNRU PiU QLQFV Ui V]*NVpJH ADN ByD P #HUWPHHW WM «N |
JRQWRYV OHQQH D]JRQEDQ IHONpV]tWR Q\L PO N X\J |G PMWH ¢
VRQ Q\XJGtMED YRQXOiVDNRU V D MHORI@GNMRNDSW
WDOiOKDW (]JJHO LV LJHQ QDJ\P@EUWHIN E HIp DM i BIW ¢
VIRFLiOLV KHO\]JHWpQ MDYtWDQL

(PHOOHWW D KDUPDGLN NRUR® YWD D\ LDP H Y HIRY [ MU ¥
GpN~ -iV]JEHUpQ\L 'RERV pV ®]DRUNBD HI\HVOBU B¥X
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FLyV IRUPIN D] HOV GOHJHV pV PHY H/RKHQ@NY & YR\ WD \ER
V~DN OHKHWQHN GH KD D] LG V KRIE H J FpADpND 1B WP [AD\
NpQW KRJ\DQ WXGQi D OHKHW OHJ® NV HEFQ HAiFM N N K
KRJI\DQ PHQHG]VHOKHWHP PDJDPDW KRHWQH YHR UKIOW
MDN YDJ\ PLQpO NHYpVEp V]R URK®BLDN [PiRHRNLUD | p(PH
PLQGLJ LJHQ QDJ\ MHOHQW VpJ& @GiK@WI)HD G- W DY ] UK
OHQQH KRJ\ HJ\ DGRWW NRNEIHO H¥WWQW R KO\ 8 D HBHQ
EDQiOLV FVRQWW|UpVEH 6 D SlpDGiWNRJL QW th EY LYV Pl
VIHU]pVH LV MHOHQW V KLVHBXQODNIV N piSPp®i WHU HWD)
LVPHUHWHN HOVDMiWtWiVD LyQUipV|HQQYIWBUWHMiED & W
EDQ SO KD D] LG V HPEHU LV]@HIQIDQXO V]iPtWyJpStH

6 KRJ\DQ LV iOOXQN PD D JHURQWROYJYBORNWDWIiViY

$ KHO\]JHW EL]JRQ\ WiYROUYO VHP PRQGEBDWY®) RIRANJOG |
V]XO 6HPVHL 6SRUDGLNXVDQ JHO HRIOWLHQ N QHA
RNWDWiV D KD]DL LQWp]PpQ\HNEHQ]iIPR@QWH KRO N p$
OHJHO UHKDODGRWWDEE HJ\HG<OL NWR B OM [IHE W/ D (
FHQL (J\HWHPHQ DQQDN (JpV]VpJeJ\L .DUIQ

™)HOV IRN~ VIDNNpS]pV HO NpV]*OHWEHQ
™ 0 6 F
% 6]RFLIOLVY PXQND QDSSDOL OHYHOH]
% (JpV]VpJeJ\L NpS]pV Q O
% *\yJ\WRUQiV] PDJ\DUXO pV DQJROXO 1p:
.DU
™(06F
% 6]RFLIOLV PXQND Q O
% (JpV]VpJeJ\L NpS]pV Q O
% *HURQWROYJLD 06F V]IDN HO NpV]-OHWE!
™3RV]WJIJUDGXiOLV RNWDWiV 3K
% EOWDOiIQRYV 2UYRVNDU +* RNWDWiV
% (JpV]VpJeJ\L .DU *= 3K' IRNR]DW

™M3RVIWIJUDGXiOLV NpS]pV 6]DNLUIQ\~ WRYIEE
¥%» $SONDOPD]RWW V]RFLIiOLVY JHURQWROVYJLELC
¥%» $SONDOPD]RWW SUHYHQWtY JHURQWROVYJI

1\LOYiQYDOy D V]DNHPEHUHN V]EV pVDDW DBEY®DID®R
Gy SUREOpPPIN MHOHQW VpJH XJ\DQDNNRUOWIQHW O
NRPSOH[LWiV~ JHURQWROYJLDL NpS]pVINW O/ LQEHPODBWR
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WLWNiUViJQiO QHP WDOIiOQL HJ\ HPENRW I HMIQ RH B
HO WXGQD DGQL D WpPiEDQ GH «J\iOWDOiQ WXGQi

6 DNNRU PpJ QHP HPQEVHWRWHUWH VW H U MPHVOWH NIRK) P i |
VILQWpPQ LJHQ QDJ\ V]*NVpJ OHQQH LY NP@PDGLN .RL
YDJ\ D 1\XJGtMDVRN iEXGDL $NDGpPLiMDHU+OHWIEOW
KLVIHQ DOLJ WDOIONR]XQN LO\BQ KD PIQWED QY H & VIHK
V]iJEDQ SpOGiXO PLQGHQ HJ\HWHP @HRRU B WXYDi U Y DI
+DUPDGLN .RU (J\HWHPH V]JHUYH]HWH

6 KD PiU PiV RUV]iIJRNQiO WDUWXQMW CHJ{§ XW]HSDYLH BIQW
$*( 30DWIRUP (XURSH ,+ 0DJ\DU * AMHIQWARIOIHIW D
Q\~-MW D] XQLy WDJMDLQDN D WiU\EIDGP OLRYD N CP|H HRI® (
GiViKR] EiU KDWIiVN|UH FVXSiQ D ¥ ifQOHWH/QW PQW KR T
HJpV]HQ D] 81(&( WDJRUV]iJRN PLQLYHNVHMHWH N, +G H
$] (XUySDL 8QLYy PLQLV]WPpPULXPDL O'LPDHPWR WD EEH LAH
IRJODONR]JLN YDODPLO\HQ IRUPIE DI} ®iV$ELO WINDGE
SUREOpPPiIN PHJROGiIViYDO QRKD QLRDRVDH D HG}OyMEIH
KRJ\ D] ASNWtY LG V|GpV + QHP]HGpNHN XNP]MWW L7 /AR
(8 &RQWULEXWLRQ UD HJ\ LG]YBDWIiWMKXXDySi
PRVDQ ODJ\DURUV]iIJQDN LV UHQJHWHIW MVAW QRSN WHD
HJpV]VpJeJ\L YDJ\ DNiU V]RFLIOKpWHU*OHWHNHQ LV

$ FLNNEHQ HPOtWHWW MH O HQ M\ B G DFOOPN HIOp|W]HEHHEG p
IDNDGy JRQGRNDW DKRJ\DQ D MDYDSGROQW \IHRHHIG N
ROGiIVRNQDN 1HP EHV]pOW+.QN D WDLWYGDOHPR DDBX§
NDPHJRV]WiV JRQGMDL QHP]JHGpNHN @ | MWRV Y [HODIDG
HPOtWpV V]iPRV PiV PHIJROGIVLHNKHRI QPNUHPHOQ V|
Q\XJGtM NRUKDWiU HPHOpVH LGP XGN EBgRRWD PHH
PXQND FpOMD D] YROW KRJ\ IHOKtYM M B OIH QNI R HIW
PHO\ LJHQ HU VHQ EHIRO\iVROMD DWX®D/GWOFXQNUKE
D ILJZHOPHW D] HJ\HV PHJROGIVL OHKHW VpJHNUH

gVV]HIRJODOIiV

O0DJ\DURUV]iJ PLQW D W|EEL HXWHSHDE& RWVJNDGD/QF
DQQDN |VV]HV LVPpUYpYHO pV N|YHW NHE]R)PELRFHO |
YDQQDN LG V HPEHUHN D] RUV]IJED® §|WHNUJONXN L
WiUVDGDORP VJHUNH]JHWpPQHN W RNHXGIW DN M BV NOW
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WRWWDN DUIQ\D LV HJ\UH URPOLNS YPHPBHW WDJ\V |
LG VHN N|]J|[WW Q|YHNVI]LN D Q N DUiIQ\D DULRBE]HN N
WiUVDGDOPL JRQGRN pV IHV]+OWVpJHND @ HDHMWNMPQ F
GDOPL V]JHUHSYiOODOIiVEDQ GH DVQR¥FLGOMD NH OBJi W i\
WHU<OHWpPQ LV

$ IHQWLHN PHJROGIiViUD D] HXUySmU DWillV DNeIDVO Pd
SURJUDPRNDW GROJR]QDN NL PLQW SpOBINORD )HK|
D] ,G V+J\L 1HP]JHWL 6WUDWpJLD $] GNWSDLBYLGpV
+ QHP]JHGPNHN N|]|[WWL V]ROLGDULWKRJIPRA\YBWDIYD

UD ALG VEDUIW (XUySiYi” YIiOMRQ PHIJWBIQYRND Oy

IpQ\HL YLV]RQW PpJ PLQGLJ QHP OiW® HDWXWPNQ BN PED J
ROGiVRN (UU O V]yO H] D N[JOHPpQ\ LV

JURGDORPMHJI\]pN

'RERV / 6]DONDL , $] HJIpV]VPUHVR p\O DW IV tIY]
,G VeJ\L 1HP]JHWL 6WUDWPpPJLIEDQ O0ODJ\DU *HURQWR
&VHUQIWKQp .( $] ,G VeJ\L 1HPJHVRQBWNRWp.

VDLUYO 6]RFLIOLV V]ROJiOWDW iWRMN LpD/L D7JHIIRK H]D N
J\DU *HURQWROYJLD

JHKpU N|Q\Y $ PHJIHOHO EL]JWRQVIQZWRV QW DMNQQV
PHQHWUHQGMH (XUySDL %L]RWWViJ %U-VV]H
,G VeJ\L 1HP]JHWL 6WUDWPJILD $] 2UV]iKDWOPHR
]DWD

SiVIJEHUpPQ\L - *HUR QW R iN GKKHNOK LYW B pLVG SYHRUNW
YiL LWWKRQ pV D QDJ\YLOIJEBXGBEHQW; %X®EDYiU .l

O0DJ\DU *HURQWROyYJLD pYIRO\DP V]iP ,66¢€

BHPVHL |, $ JHURQWROYJLD RNWDWiVD 0DJ\D

BHPVHL |, +DQJV~O\RN D] ,G VRVHOHMNRPIM L

SURJUDPMIiEDQ 0DJ\DU *HURQWROVYJLD

BHPVHL , $ JHURQWROYJLD RNWOQWED@DN P

0DJ\DU *HURQWROYJLD

6]pNiFV % .LVV , S5HJLXV 2 %DNyK0.iQ\D D],GWRUY

«J\L 1HP]JHWL 6WUDWPJLIEDQ O0ODJ\DU *HURQWROYyJL

7KH (8 &RQWULEXWLRQ WR $FWLYH $QHU®IWDR G V6 R
IX[HPERXUJ 3XEOLFDWLRQV 21ILERWIRI WKH

GRL
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=|OOHL 0 %DNy *\ 6HPVHL , G 2NWDWHAR]MpPpUG
WL 6WUDWpPJLD NHUHWpPpEHQ O0DJ\DU *HURQWROVYJL|

, QWHUQHWHY KLYDWNR]iVRN

$*( SODWIRUP (XURSH KWWS zZZZ DJH SODWIRUP |
JHKpU N|Q\YHN KWWS HXURSD HX GRFXPHQWDWL!
SDSHUV LQGH[BKX KWP

+DUPDGLN .RU (J\HWHP OLVNROF

KWWS 7Z7ZZ KDUPDGLNNRUHJ\HWHPH KX DODSLWYD
/ILVV]DERQL 6WUDWpPJLD

KWWS ZZZ HXYRQDO KX LQGH[WHKE "RISUNGHYVBH DYDY
G

I\ XJGtMDVRN TEXGDL $NDGpPLiMD KRWWS ZZZ ]VNI
9LHQQD OLQLVWHULDO "HFODUDWLRQ

KWWS ZZZ QJRFRD Q\ RUJ HYHQWYV UMBURQDO FRC
FRQIHUHQF KWPO

'U 6HPVHLO7Z7BUGBIRNWRUD
'"HEUHFHQL (J\HWHP (JpV]VpJeJ\L .DU 1\tUHJ\Ki]D
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7KH LOQIOXHQFH RI GLITHUHQ\
EDVHG WUHDWPHQW VFKH|
HQGRWKHOLXP G\VIXQFWLR
SDWLHQWY ZLWK OLYHU

SXVLQ 9 , 6LUFKDN ( 6 , YDFKHYVN
SHWULFKNR 2 ,

8]KKRURG 1DWLRQDO 8QLYHUVLW)\ 80KIIGRBRG 'HSDU

$EVWUDFW 7KH LQIOXHQFH RI GLIIHUHW®W SONMPKHR/I IRQ L WIKE
HQGRWKHOLXP G\VIXQFWLRQ LQAHJKRWVLY SDWLHQWYV ZLWk
7KH GDWD DERXW WKH FRPSOH[ H[SPDLVQDHDLVRY LDWQ GL WHI
HIILFLHQF\ RI SUHVFULELQJ DQJLRWSODRNIG , F RMFBISWR Z
DQJLRWHQVLQ FRQYHUWLQJ HQ]\FR PLELQUEW WRQ Z LDIDIG S UBHC
SURELRWLFV DQG / DUJLQLQH PHGLED®W SWKHSIHJ MW IHR @ W
PDQLIHVWHG SRVLWLYH FKDQJHV LKQWRW KHGELH[P V. @ ISGW
IURP JURXS XVDJH RI YDOVDUWDQ@GL®HU GHWPHDWRBHF U F

QJ PO IURP : QJ PO HQGRWKHOIP®D IORFHO WR
IPRO PO WKH OHYHO RI 3J) . WR “H ®9HFPBOIWIRRP3J , W
SJ PO IURP “ SJ PO S W LR/l VOKGH. SR 8 R WH

WUHDWPHQW VFKHPH RQ WKH G\VIXQBWILRWQ VRK CH) @R W W HX
WKH EDVLV RI WKH WUHDWPHDR W ODERHAB CALRDMWIRR/QVSURJU

.H\ ZRUGIVYHU FLUUKRVLVY HQGRWKHOL®PWRGNEGRFMWHRY
/| DUJLQLQH SURELRWLFYV

‘2, DPV
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gVV]HIRJODOIiV .+O|QE|] SDWRJHQHWLNYGVPHUPKDMNADE R
D] HQGRWKHO GLV]IXQNFLY V~O\RVViJL@XWDWyLUD PiMFLI
$ NXWDWiV VRUIQ PiMFLUUY]LVRYHEHYWHB H]H® 3 MpDW N HW
]JpVPUH NHU-OW VRU (UHGPpPQ\HLQRNNRD@NLRDWQNR@\V,i.
ELIRQ\tWRWWiN D UHFHSWRU EORUWMAONKKNIPO Ep\D t V@ BIINI
VIHPEHQ SURELRWLNXP pV / DUJLQLRIiMB VWA pQ \HWMNWEON
NXWDWiVL FVRSRUW EHWHJHLQpOELYBRQ VMW RW WD Q@ ONDO A
SR]LWtY pUWpPNHNHW WDSDV]WD®WYQ QLN 6 QCRRLKNHIDI BL @

D'GLPHU V]LQW “ QJ PO UH FVONDMDH QMW GRWHOL®I PY

“ IPRO PO UH FV|INNHQW “ IPRO" POSUy®O D3J) D
FVINNHQW “ SJPOUO D 3J , V]LOW “ SJ PO
SJ POUO S $ NXWDWiV VRUIKQ INMIRAVDW RIDGAD W R NH O O\

DQJLRWHQ]LQ ,, UHFHSWRU EORNNRDWPpOURELRWHBRPR
Q\HVVpJpW D] HQGRWKHO GLV]IXQ MFLYP\~DODSXOi ¥ PROB VD
V]|Y GPpQ\HN SURJUHVV]LYMiQDN PHUVHOHNW@PEHQ PiMFLUU

. XOFVV]PYMRLUUY]LV HQGRWKHO GLVFIWRNFE®RNRRORW
/ DUJLQLQ SURELRWLNXPRN

6\PSWRPDWLF WUHDWPHQW R DS.IPW LBIW WE\H Z U WEVQ QY H
Rl GHYHORSLQJ FRPSOLFDWLRQDVRK ISRRWDKD KNS KW\
HQFHSKDORSDWK\ KHSDWRUHQIQIV\JEDRPW\ RQ® KR
SDWLHQWV > @ $Q LPSHRUW RQ\S RUMIDIG! KB MUKW
WKH DSSOLFDWLRQ RI QRQ VHOHFWALYMHQJtRWHRYRY
FRQYHUWLQJ HQJ\PH LQKLELWRWD JIRY RV KD WIURFOWHP ¥
RI WKH HVRSKDJXV DQG VWRPDEBKHWLOHG KMHPRNGHBD
HIITHFW RQO\ DPRQJ RI WK HRS 3\U WH.QG\@ W VZWIKGIN I
GHFOLQDWLRQ Rl OLYHU IXQFWQRQUDOGEBRRRE WIKWHFX
FDSDFLW\ RI WKH RUJDQ ,QKHEMLRUYVHRI\PIJGR W
JUDGLHQW RI SKOHERLG OLYHU FRWDMY VHIFHI HDX\W 8 X
VIVWHPLF DUWHULDO SUHVVXWHRWKRIN WBKVK\SKUW K
EORRG FLUFXODWLRQ 'XH WK R\GM W RVE HFWHHDWFHK W R
RI WKH SRUWDO V\VWHP ZLWKRQXKH \K IF 8 8 VRIL PXHEG. F-D O¢

W LV NQRZQ WKDW / DUJLQLQ KDRDEHHNBDWYXF FRIW \
WUHDWLQJ OLYHU GLVHDVHQLQ @D VWGL Y HGLRFDHQ SWK
GHFUHDVH WKH FRQFHQWUDW L R{P RO W AR RXQU D DGW\HD W
E\ DQG WKH HQKDQFHPHQW RI MUQWDWIKPH V
PDQLIHVWDWLRQ RI KHSDWLF HFUHBKHD\O RYBIW KW KH |
\HDUV KDYH DOVR SURYHQ WK H ODKIE DEQFHVHIRFRI R L
HQGRWKHOLXP ZKLFK LV ZRUWK F RIQW.REHQUW QRII GOWNLLG
ZLWK FKURQLF GLIIXVLYH OLWWUY B LWHEB D W PWRF HR IW
IRUPV RI OLYHU FLUUKRVLV OFWIHRQ 6 H SHIDGRW RIQ
G\WWIXQFWLRQ
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$LP RI WKH UHVHDUEFK

$ FRPSDUDWLYH DVVHVVPHQW R$DWKKR HH QIFFHOQO®\ RI
VFKHPHVY RI SRUWDO V\WWHP SUH\OXHIH H RRIQ HF KWH
HQGRWKHOLDO G\VIXQFWLRQ LRGUFORVRYVYV LQ SDWLH

ODWHULDOV DQG PHWKRGV RI W

‘H WRRN SDWLHQWYV XQGHU REVHW YXIDVGL R  PRIVWWIK @
RI' YDULFRVH YHLQV RI HVRSKDJXVZEQBKVAHRIAD WKJ HLX
LQ WKH JDVWURHQWHURORJ\ VXUJLEWY BQGNKIQW
7TUDQVFDUSDWKLDQ 5HIJLRQDO &OIRQAFWMKHRMBPWQKD(
SDWLHQWYV WKH QXPEHU RI PHQ SUHYDUYHIBQG WKDV

Rl ZRPHQ DIJHG “ \HDUV 7WHGERQWURO
SUDFWLFDOO\ KHDOWK\ SHUVRQV DDHGZDWR “\HDU\
\HDUV $PRQJ WKHP WKHUH ZHUH PHQ DQG

7KH GLDJQRVLV RI OLYHU FLUUKRVRY SZD/L DWEH PHGE E
KLVWRU\ ODERUDWRU\ EORRG FKMHRMLWRW W H SIOGMIQM
YLUXVHV % & DQG LQVWUXPHQWDO XOWUDYV
HVRSKDJRIJDVWURGXRGHQRVFRS\ UDGEKRIGWVRVRRS H
UHVHDUFK 7KH GHJUHHV RI OLYHU & I HFWLKRDF HM ILC
EUHDWK WHVW DQG VSHFLDOO\ GHRUDWRYU \WEYRR/G
LQGLFDWRUV ZHUH DOVR DSSOLHKG HRUTQY OI$EURLQ
*8&, )3, 3*$ DQG 3*$$

,Q RUGHU WR LGHQWLI\ FKDQJHV ®RO \8 R W LFHDQMBV. R
OLYHU FLUUKRVLV KDG HOHFW U FOF DV GLRROW B 8 KR R Q&L*W
DQG HFKRFDUGLRJUDSK\ 8OWUDVRQULF GHQFALROQ WL
DXWRPDWLF GLDJQRVWLF GHYLFH 3$&8621'Q  :3
DFFRUGDQFH ZLWK D JHQHUDOO\ DFFHBMMG PRIGH]R (
%L ZDV DOVR PHDVXUHG DD W HM® VLR E&H UDHWLRE
DQG WKH KHDUW LQGH[ +L

'‘DLO\ PRQLWRULQJ RI DUWHULDO SUBVVXUMW $3 Z
SOHGLWHFK~ +XQJDU\ $UWHULPBWUSUGRQKUHYPHDYV
PLOXWHV EHWZHHQ + DQG HYHU\ PLOXWH\
IROORZLQJ LQGH[HV ZHUH DQDO\|RGLF\¥WWR®IF $3
DYHUDJH GD\ $3 6$3G '$3G DYHUDJHYRUILIR\EL®HI WE
LQGH[ 9L DW GD\ DQG QLJKW WLPHS$B$39L9L$863G 9L
9L '$3Q GDLO\ LQGH[ 'L 6$3 'L '$3
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7KH LQGH[ RI YDVRDFWLYH VXEVWDYFHVWKQOEYRRB(
FLUUKRVLYVY ZDV PHDVXUHG XVLQJ WKHR QP ROPRIKQ]\P
HQGRWKHOLQ (7 XVLQJ WHVW VA\VWNRMWMIRD %LRF
NHWRSURVWDJODQGLQ ). SURVWDFLUNGMBORBLEQRRG

37J) . XVLQJ (QJR /LIH 6FLHQFHVDNRBRWWILNW HPR/PB D
86% 7KH IROORZLQJ LQGH[HV ZHU HDDRQAOWRN K DIRPLEQ I
$7 ,,, ' GLPHU YRQ :LOOHQEDUWHDRWRUWKH OHSR

LQVXOLQ XVLQJ FKURPRJHQLF H[DPLQDWLRQ RQ 6\\V
XVLQJ 6LHPHQV FRPSDQ\ UHDJHQWYV
B8OWUDVRQLF GXSOH[ VFDQQLQJ Rl EUDFKWLHW DUW
86% ZLWK WKH XVH RI SXOVH ZDYHGD@®&SOHU* GHW F
+] + 3=RQDUDH" 86$% (QGRWKHOLXP GHSHRQIGDQW )
EUDFKLDO DUWHU\ ZDV H[DPLQHG Z&MKHWKHMMHW R R
H[DPLQDWLRQ ZDV GRQH XVLQJ WZR GIQRHQMI*RQDO
WUDFH WKH GLDPHWHU RI WKH DWW H URKDIM H HRD WX
EORRG IORZ VSHHG EHIRUH D QGKDISWHNPWE H 3V R B
'RSSOHU PRGH 7KH VLPXODWLRQ SXOMHHPILDOWERDW
LV FDXVHG E\ WKH IHUUXOH SODF&R QRQ HWIXML § B WIIDFF
7KH GLDPHWHU RI WKH EUDFKLD@® QWWHWD VZB V DA WD\
PLQXWHV RI UHVW PP+J SUHWAKWHO EDIN\RFUH
PLQXWHV DIWHU WKDW WKH SUHDQGUW KZD V SHH®R RH
EORRG IORZ ZHUH PHDVXUHG GXULQWK HP LIQXWXHO/H UZ L)\
VHFRQG LQWHUYDOV 7KH LQFDHABWH WRIEWKH OE WA
VHFRQGV ZLWK UHDFWLYH K\SHUHPG B UHG WK H
QRUPDO UHDFWLRQ
$IWHU WKH UHVWRUDWLRQ RI W KK B LB AML\H@MD VR
PJ RI QLWURJO\FHULQH VXEOLQJXDOODV X@HEKDV P
HQGRWKHOLXP LQGHSHQGHQW (,9' WMILCPXO M RRQRE
WKH SHULSKHU\ YHVVHOV OHDVXDBBHQWM X WWHN DH\
WDNLQJ QLWURJO\FHULQH 7KH BHWKMLRQRWRKO DORHE G
HYDOXDWHG DV WKH GLIIHUHQFH RW M/ KoH WGLD PWMNH.
QLWURJO\FHULQH DQG WKDW RI| WKRH SUDRIBUR GHD FRH
WKH EUDFKLDO DUWHU\ RQ WKH EIDVF FROQRMN GG (RH GJ MT
QRUPDO $ ORZHU OHYHO RI YDVRGLFRROQVDWHR @ RW K
SDWKRORJLFDO UHDFWLRQ '\VIXQFWDRAQ RJ LH IQFRIMKC
ORZHU UDWH GXULQJ WKH GLVWIQ VLR B WHNVY H® V
$00 SDWLHQWV ZLWK OLYHU BRUQIGRVIHFHRY HEKHE
WUHDWPHQW ZLWK KHSDWRSWDRWRRWRQE Y&MXURL\QL F
ODFWXORVH DQG HQWHURVRUZBEMQVD\G L FID MWHGH S /W Q B
SUHVFULEHG DQWLEDFWHULD®JPHWLPHW IGRDQ OR LKRWR | (
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'LWK WKH SXUSRVH RI DLGLQJ WKH GUVZIXQKWQRQHBRI
FLUUKRVLV UHFHLYHG / DUJLQLQ EGWNIHGE\PHLLMIO ¢
GLVVROYHG LQ PJ RI  JOXFRVH VROXWALRNDK LW U
IXUWKHU FKDQJH WR RUDO FRQVXPEIWERQORIVPHELFB
D GD\ GXULQJ ZHHNV RU 7LYRUWLQBKH |IROD®RZLQLI
GRVDJH IRU WKH ILUVW GD\V P W MHQ FGIX D L@D\ L
GD\V PJ D GD\ B6LPXOWDQHRXVO\ SIDW RH@WDO\W R
$GGLWLRQDOO\ PXOWLSURELRW L FVADHDRW P @&QAD ¥ R T
ZKLFK FRPSULVHV %LILGREDFWHUQRPWLIM LG XPV WOLLI
(QWHURFRFFXV IDHFLXP /DFWREDFLOIDPXVR PEFEGRGSX
SDUDFDVHL /DFWREDFLOOXV SODQWDBWRE DB EQ®E
VDOLYDULXV FDSVXOH WZLFH D GD\ IRU WZR ZHHNV
3DWLHQWYV ZLWK OLYHU FLUUKRYV I\ FARVRH KDHE O\H ARF
HVRSKDJXV DQG VWRPDFK LQ DQRR®W\ANSHHWIH E IF
WKH PRGH RI SUHVVXUH FRQWURO LQ WKH SRUWDO V
*URXS Q RI SDWLHQWV ZLWK OLGHED®LUUK
SUHSDUDWLRQ IURP DQJLRWHQVLQ FRQSWB®WUDRD HQ
PJ WZLFH D GD\

*URXS Q RI SDWLHQWYV ZLWKEBGYQIRQFYH O KR WL
DGUHQR EORFNLQJ DJHQW SURSUDQROURBB]RE LQC
KHDUWEHDW UDWH

*URXS Q RI SDWLHQWV ZLWK OLGHED®LUUK
SUHSDUDWLRQ IURP DQJLRWHQVLQ ,DWWBBSWRQ E
LQGLYLGXDO GRVDJH E\  RU PJ GDLO\
$QDO\WVLQJ DQG SURFHVVLQJ WKH UZHMXO WD URILSG
RXW XVLQJ 6WDWLVWLFD RIVOLFWRVW LW (PHORIW Z

SHVXOWY DQG GLVFXVVLRQ

$IWHU FOLQLFDO DQG ODERUDWRW VHFZDL MK D WY IR \F LF
ZH GLYLGHG WKHP LQWR FODVVHV RJDWH QR ULQW R DV
FRXQW WKH OHYHO RI ELOLUXELQ BKEBPXEHQHGQGRH WK
DEVHQFH RI DVFLWHY DQG KHSDWUG IHRIF WRK& IOIRG® &
LOQFOXGHG SDWLHQWY FODVV % & SL
SDWLHQWYV
%HVLGHVY WKH DVVHVVPHQW RI WKH RGLQIKFHD BRWQ\\W § R
UHVHDUFK RI JHQHUDO ODERUDVDRWH D QNEK H QFVRAQUGOFF
FRPSOH[ WUHDWPHQW SDWLHOQRWFZVIWRKQO DYHANLEFKWU
WKH IXQFWLRQDO KHSDWRF\WHV XVLQHQHUPEBW K
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FDUGLRJHPRG\QDPLF H[DPLQDWLRQ SDUDPHWHUV
HQGRWKHOLXP LGHQWLILFDWLRQ

$IWHU WKH FRQGXFWHG FRPSOH[L®HIIG\WDHDPWED R M
WKH FOLQLFDO DQG ODERUDWRU\ V\P\SW RZP B RMLRYIN L
FLUUKRVLV $IWHU D UHSHDWHEQFOHQROQLIQF XWMER® R
SDWLHQWYV ZLWK OLYHU FLUUKRMWQG AR W LE®IR UFD D
DIWHU WKH FRQGXFWHG WUHDWRHQ®W @HYHURENHWK
DIWHU D UHSHDWHG LGHQWLILFBWWRF \RIHY BV VQRIL
RQO\ E\ = IURP “ W R “ S!

"KLOH FKDUDFWHUL]LQJ WKH FKDQWHY H G\SHRER LO
DPRQJ WKH H[DPLQHG SDWLHQW\D W EWEKWXDWH UV R HU X'
LQIOXHQFH RQ WKH DSSHDUDQFH RI B\ P XOQFDVQRRX R
XVDJH Rl SURELRWLFV / DUJLQLQH IPMKG LFDL SWHOD |
,, UHFHSWRU EORFNHUV WKDW Z0VWXH ERPIS® HR W 8
LQ JURXS +RZHYHU LW VKRXOGEMLHBNKD WK H G/ W
G\WIXQFWLRQ RI HQGRWKHOLXP PR QLWHKHNBDHANRIY RX
RI VLIQLILFDQW GLVRUGHUV P @ WM HIUH SXUQFAM IQRAQD VDL
FODVV DFFRUGLQJ WR &KLOG 3XJK

I .
(,9°

JURXS JURXS JURXS

&KDUW 7KH UDWH RI LQGH[HV R3\GDWXRW\WERRURILIQQ C
WKH UHVXOWYV RI WKH SUR E HWILRKWLYHDLAMKL YOH KN § HFJLHURJLKDF
LQIOXHQFH RI FRPSOH[ WUHDWPHQW

7KH LQGH[HV RI ('9' LQ SDWLHQW JHW\RIR®D G LFRPSHDII\HH
ZLWK WKH LQGH[HV EHIRUH WKH FRQGXFWRHPG WUH

“ DFFRUGLQJO\ S &KDUW MQSDWRHQW\
QHDUO\ VLPLODU ('9' DQG (,9' LQGH[ G\QWDWPKRAV ZH
FRQGXFWHG FRPSOH[ WUHDWPHQW L7BHHA HPIIRG HF DROX
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SUHSDUDWLRQV IRU SDWLHQW\ WM W P YW FALUNK R
RI SURELRWLFV / DUJLQLQH PHGLEFDRFSUGMS DUBQYWRC
WKH ELJJHVW LQIOXHQFH RQ WKH LXYRWLXRPGI QRN D C
HQGRWKHOLXP $QJLRWHQVLQ FRQYHUWEWJLYHIQ]\PH
DGUHQR EORFNLQJ DJHQWV VKRZ DNX D GFRRRO/GN WILRQ C
YHVVHO HQGRWKHOLXP
'KLOH FKDUDFWHUL]JLQJ WKH ODERUDRVRURI LQGF
HQGRWKHOLXP LQ SDWLHQWV ZLWEX6GWYHHU FRRSUKH
WUHDWPHQW LW KDV EHHQ | RXR\GL WLKYDHV GNEBIPR R VIW
REVHUYHG LQ SDWLHQWYV IURP JURKXSEV PD @HWVWH G
WKH FRPSOH[ WUHDWPHQW WKDW XY D\D\QG QWIGH WOR
VLIJQLILFDQW LQIOXHQFH ZDV IR®POG W IMH $ DMKLH G\R
JURXS &KDUW ,Q SDWLHQWYV IUWRRHIULRX S D QAVGK M R
'LOOHQEDUG IDFWRU OHYHOV ZH XH QREYV HIDYHHED \Z MWK
OHYHO RI HQGRWKHOLQ GHFUHDVHG IURP PO*" IF
WKH OHYHO RI YRQ :LOOHQEDUG IDFWRU GHFUH
“ 7KH OHYHO RI DQWLWKURPEQWY,,L DG UWHIDMH
IURP “ W R “ YRU SDWLHQWYV [LLEP QWRXS
G\QDPLF ZDV REVHUYHG ZKLOH H[DPLQG®W WH®LQH Y |
7KH OHYHO RI ' GLPHU GHFUHDVHG WR PO“ DQGJ PO

WKH OHYHO RI HQGRWKHOLQ + WR “ 7KIPRO PO
OHDVW SRVLWLYH G\QDPLF LQ SDWAHQWVYKIH RMHYH G ¥
DOQWLWKURPELQ ,,, RQO\ E\ WLPHV
[ - ,
W«
TUf JUT U3 At
R i mcoA
' fun Ju E
A ) . Er]u
(UR ,uua 'UHUPUTiUT

&KDUW 7KH UDWH RI ODERUDWR G R WKGIH[IHVP RG\Q D/R KB
SDWLHQWY ZLWK OLYHU FLUUKRVUNDWFIHHUWWKH LQIC
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,Q SDWLHQWYV ZLWK OLYHU FLUUKRVHG IRPSQOBRXS
WUHDWPHQW KHOSHG WKH PDQLQHYVOWRNMR @/ RH §FRVPH
DV WKDW RI WKH LQGH[HV RI SURVWDJODQGLQV FKD

m3J)D
I 37,
JURXS JURXS JURXS

&KDUW 7KH UDWH RI LQGH[ G\QDPULXF RQ SDRMWDWNOD D
OLYHU FLUUKRVLY XQGHU WKHH@Q@QWXHQFH RI WKH

7KH OHYHO RI 3J , DV ZHOO DV AMXWVOIRNRPOJIERSS
GHFUHDVHG DIWHU WKH WUHDWW®HB®WEBA |URW LIPHR/X SZ
WLPHV DFFRUGLQJO\ S QK HVP RVWH V L WL

WUHDWPHQW ZHUH UHJLVWHUHG L\Q WSKOHW IOHHQAWMYD  IRJI|
SURVWDJODQGLQ ) . GHFUHDVHG WR DQGSWRE U
OHYHO RI SURVWDF\FOLQ WR “ SJ P@ WKRP
JLYHQ LQGH[HV EHIRUH DQG DIWHBPWXHRX\SUHDWPI
VWDWLFDOO\ DFFXUDWH GLIITHUHQFH LV IRXQG * S

'KLOH VWXG\LQJ WKH G\QDPLFV RI DKUHWLHQ ODX® BRJHH \
Rl FRPSOH[ WUHDWPHQW GXULQJ GDQW\ XFRZOLOMRLG.
FKDQJHV RQ WKH EDFNJURXQG RI WKMH®R P &OII WWLUHK
ZLWK OLYHU FLUUKRVLV IURP JURSBWLH®W VD MWK L
FLUUKRVLVY GHFUHDVHG WKH PRVWWHQWIKY ERPEWHU R/
HQJ\PH LQKLELWRUV + WKDW LYURQGSXQEZSQWHB QWM F
WKH VSHFLILFV RI K\SHUG\QDPLF BUWRRBOSODW L6BAG , Q
GHFUHDVHG IURP “«  PP+J WR “  PP¢H '$3G (
EDFNJURXQG RI WDNLQJ FDSWRSULO IURP “ P
3DWLHQWYV IURP JURXS ZHUH UMNYIDMWHYHZHWIZMK QV'
LQGH[HV Rl DUWHULDO SUHVVXDBIV 'L 6$3 DZWIHUHWIK H
'$3 zDV = *
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'KLOH WUHDWLQJ SDWLHQWYV ZEWHK YOH Y DG & HQ B KRWVR |
DJHQWV LQ GRVDJH WKDW QRUPD/M@MWUWY WKB KE&BUW
GRVDJH QR VLJQLILFDQW GHFUHD\EYRUWHGY VRQ ERI
EDFNJURXQG RI WDNLQJ SURSUDQROR LD@G | ¥ BHDYW L
VXUJHV ZHUH REVHUYHG LQ WKHWLMQWF DURWPHUU R X!
ZKLOH QRUPDOL]JLQJ WKH KHDUWEHDN WB3®E DWQR
'$3G GHFUHDVHG RQO\ E\ “ PP+J UHCHV®H 693 G DV

“ PP+J ZKLOH WKH 9L '$3G zDV * PP+J

,Q SDWLHQWY IURP JURXS  WKH K H DEH\DEN\D \§ HWD V
PLQXWH 6$3G DIWHU WKH WUHDW P MW RIOM DW P H QR
ZDV “ PP+J '$3G DIWHU WKH WUHDWRHRWHZDYV
WKH WUHDWPHQW LW ZDV “« PP+

'KLOH GRLQJ DQ HFKRFDUGLRJUDSKLF HQWPLQDW
VLIJQLILFDQW FKDQJHV LQ WKH KHDUW \KERRIE\QDPL
PDQLIHVWHG E\ WKH SDUDPHWHUWR G\YRDWL P UED R/SE
FLUFXODWLRQ HVSHFLDOO\ LQISPRVIHAWS ZL& Kk ol
DFFRUGLQJ WR &KLOG 3XJK 7KH EHDVE HIR&H[ WKWH S
WUHDWPHQW GHFUHDVHG WR “  RIODRI W ZLLQ\GH P Rz

“ OPLQ P DQG DOVR OWIDFWHR® WREXODU F
7DEOH

_,QGLJDWRUV 3DWLHQWYV ZLWK OLYHU FLUURVLV

JURXS Q JURX[S Q JURXS Q
EHIRUHDIWHUEHIRUHDIWH[U EHIRUH DIWHU
W U H D VWP I DWW WH DWW H € IV W RAHUGHAD W PAHLOHAD WP H Q W

% P F
+ PL
+P

19 (.

7TDEOH 7KH UDWH RI FDUGLR KHMRRGCHFEREFD UGQGGRJHD I

GDWD LQ SDWLHQWYV ZLWK OLYHRBRRPISWH{ RVWU M DXVQRSHHQUWW
1RWH S + D VWDWLFDOO\ WM BEWWN ZGIIH QH WK @ FIHQ BGBHHYHRE
EHIRUH DQG DIWHU WKH WUHDWPHQW

:KLOH XVLQJ DGUHQR EORFNLQJ DIJHWRQMAMN WY FURRB (
JURXS D GHFUHDVH RI GLDVWROL®LGHWU XFLRW IKRY LR/
REVHUYHG DQG DOVR DQ LQFUHDVHWRID/UHVEOW RI
WKH EHDW LQGH[ LQFUHDVHG E\ “ G BBVWW L7 KH
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FKDQJHV ZHUH REVHUYHG ZKLOHMKDQY HWD VD UMV
JURXS ,Q WKLV JURXS RI SDWLHQWS/ /9 ()EHDRW HD \
LQGH[ DOVR LQFUHDVHG DIWHU WKRPWUHDWPHQW
PO P

7KHUHIRUH ZKLOH FKDUDFWHUL]EQLEWRKHPHGLFDH
SUHSDUDWLRQ FRPSOH[HV LQ SDWRRQW VP ZQWIHK \OA M
SRVLWLYH LQIOXHQFH RQ WKH HQGRRZKHELDWKE\VI
WUHDWPHQW VFKHPH RI SDWLHQWVRURB RELRSLFW L
DUJLQLQH PHGLFDO SUHSDUDWLRQYQLQ, FRIAFEHLSQDRA
EORFNHUV + YDOVDUWDQ 8QGHU RWKIDWQHIDWHQ A H R
JURXS WKH ('9' DQG (,9' LQGH[HV LGNUFRPRSIZUBG
ZLWK WKH FRUUHVSRQGLQJ LQGH[HY EMR WK RXISH W
DQG DQ LQFUHDVH RI (‘9" DQG (,9' E\D®BUHO\
FRUUHVSRQGLQJO\ WLPHV ZDV REVHUYHG
'KLOH DVVHVVLQJ WKH HIILFLHQF\ RIHBMPHSWR RRV
ODERUDWRU\ LQGH[HV RI G\VIXQFWLWRA 8L HE R IMKBHK
LW ZDV GHWHUPLQHG WKDW DQJLRWMQNQG FRRXY HL
VHOHFWLYH DGUHQR EORFNLQJ D1iQQ®XHOP B LRIQVW
OHYHO RI HQGRWKHOLQ YRQ :LOOBGE DI HUF VERW
OHVV VLJQLILFDQW RQH WKD Q DK HRWHIQIVW ® H,Q W HA
EORFNHUV :KLOH LGHQWLI\LQJ S ZR W DI IODHILG E QULUKC
WKH VDPH WHQGHQF\ ZDV UHDOLVBGRLY} WKBMWL QG
ODERUDWRU\ PDUNHUV RI WKH G\VIXQP¥SILRHP HRO\ H(
PDQLIHVWHG SRVLWLYH FKDQJHV ZBW HHRBWH UYRIRS 1L

,Q OLQH ZLWK WKLV WKH XVIDPIBORIUHT® WD B WHDQ R
VIVWHP YHVVHO SUHVVXUH DQGU®IOR/ R HHRR/G VQIDYPH.E
LQGH[HV LQ SDWLHQWV ZLWK OLYHU FLUUKRVLYV

&RQVLGHULQJ WKH UHVXOWYV RI RXUDWWPIGGH VDW K F
FRPSOH[ SDWKRJHQLFDOO\ EDVHG WUWUHDRWRN QKD . QW
LQFOXGH WKH SUHVFULSWLRQ RI SSHHESRW DML P@\G
FRPELQDWLRQ ZLWK SURELRWLBGLVOHQVQEDH LDP DQL
LW LV D EURDG FHOO UHJXODWRH RRU JDIQQ\V PL W W O0S B
KHSDWRSURWHFWRU HIITHFW ZLW ERJIKH IK}® $ HRR EIUDVQ
VWDELOL]LQJ DFWLYLW\ SOXV SRN IHQHNUHO\VHESGE W
KHSDWLF FHOOV $UJLQLQH LV DOVRDDR WREWPMUWD WD
FDWDO\]HV WKH 12 VIQWKHVLV LQPHQEBRWMWHNONED URK
UHJXODWLQJ YHVVHO WRQXV LBEXSDVW LZHQWKVWK KV & DGR
YHVVHO ZDOOV > @ $W WKH VIDWHQNRB B H W K\HR X/ DF
WKH PDQLIHVWDWLRQ RI LQWHV\WOQDH WK AUREIL®R L
UHVHUYHV RI EORRG VHUXP ZKLFKVLRBUHQGEHW 8RR
G\WIXQFWLRQ Rl HQGRWKHOLXP 7QNMUHIBUWNR LW H. V
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DUJLQLQH PHGLFDO SUHSDUDWLR@W SQRESRWYRQW
WUHDWPHQW RI WKH GHYHORSPHQW HRIWSYR Z MWDK XL
FLUUKRVLV

$OVR LQ RUGHU WR QRUPDOL]WWWHPH RS US-DW XHIGIWAG
OLYHU FLUUKRVLV DQJLRWHQVLMG, WKIFHUSWRKHEEBR
XVDJH RI DGUHQR EORFNLQJ DJHIMGWHQR BUHRANULQ
DJHQWV YDOVDUWDQ OHDGV WR PUQHROD® G I$HHNV DN X
[HV WKLV LV YHU\ LPSRUWD Q\& LMK WKLY BUU A DUWUPKHRQA
VDPH WLPH DQJLRWHQVLQ ,, UHRNSWSRRVEWRF¥N HUVH
WKH ODERUDWRU\ DQG LQVWUXPHQWWRHDQEP[HQ F
FRPELQDWLRQ ZLWK / DUJLQLQH PHGBYF DKW HS\D UK
QHFHVVDU\ WR LQFOXGH GXULQJ WKHEWVFSOH[ WUHD

,Q SDWLHQWYV IURP JURXS D VWRIEGW ISSRMAMMLR/Q! R
HQGRWKHOLXP ZDV JDLQHG WKURXPLROW WEXHAN WOHM
VLIQLILFDQW WHQGHQF\ RI HQGRWKRHDEZD @ G M\ ILMVWFAW
LQ WKH WUHDWPHQW XVLQJ EORFNEUM TXDWKWD (
LQKDODWLRQ FRUUHFWLRQ GHFUHDVH LQ DVFLWH T

6\WWHP HQGRWKHOLDO G\VIXQFWRRQVLIQV STOD/MLLH )W
LQ D UDSLG SURJUHVVLRQ RI ODHRUDWRKH B QG XLAPN
RI HQGRWKHOLXP WKDW LV HV SHFLOD\OX &DRQ L& KV B/E C
7KH UHVXOWV FRQILUP WKH GDMWDDWKUWIFK DLE/RPW DL
SURJUHVVLRQ RI ODERUDWRU\ P D UMNHIL\K MR IL QY KN VG M
FLUFXODWLRQ LQ GHFRPSUHVVHG® RRWRYVRP RPHGW
SUREOHP RI HQGRWKHOLDO G\VIXQFWXRDRY B QL YAV
GLVHDVHV KDV EHHQ KDUGO\ VWXYGLHZ HQXGWR W KWHXGEL
G\WIXQFWLRQ DQG WKH FKDQJH RI LWV GBBRUDW
'LOOHQEDUG IDFWRU DQG SURVW XD QS RWWINQ B/O
LQ SDWKRJHQHVLV RI SRUWDO K\SHBKWSHUKLRQ DRLE V
EORRG FLUFXODWLRQ W\SH

'XULQJ WKH SURJUHVVLRQ RI WKH SDWKIRJIMQLF SL
OLYHU VLQXVRLG FHOOV RFFXUWW HWUWKR @R IQXUMDKHDU O
WKDW OHDGV WR DQ LQFUHDVHLEQ GNWRNA @ R QR
UHVXOW RI WKLV D FKDQJH RI VD@X\RRL & | HQ/NHMWUIX
DQG DQ LQFUHDVH RI WKH LQQBH DOAW MR YGDAVAHIQ B H \
OLYHU EORRG GHSOR\PHQW WKURXJKZKQLFK X DIDR GR L
ZLWK LQQHU OLYHU DQG SRUWRHBLYDDVWKRKIQWKH IR
OLYHU EORRG VXSSO\ > @ 7KLV OHDIGAHW RV LV¥XH PZ
IXUWKHU ILEURVLY DQG GHIHFWLRQ RI WKH OLYHU D!

3RUWDO K\SHUWHQVLRQ ZKLFK HDGG D WFRWYDW LIEN
VHYHUH FRPSOLFDWLRQ RI OLYHU FGHDWKYV LD VDN
,PSURYHPHQW RI WKH WUHDWPHQW VRRHFWKWG'G R L \VOK
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SUREOHPV RI HDUO\ PDQLIHVWDWLRBPRG\RB@WRND O
GHIHFWLRQ DQG WKHLU SURPSW FRQU HRNEIRRVQK HOD K
VWUXFWXUH DQG IXQFWLRQV V\VW HR FD 8 Q GRIW KKOE C
G\WWIXQFWLRQ ZLWK GHIHFWLRQ RI ODERWDRRWI P
HQGRWKHOLXP FRQFHQWUDWLR Q SIHU \® HQWW RRY UFDKJR\
XQLYHUVDO FKDUDFWHU $ WUHBWRKQBE B EWHKUNVQD QR
EORFNHUV LV SDWKRJHQLFDOO\ RSWALIRQOLRQ IIRY SDW
ZLWK OLYHU FLUUKRVLV RQ WKH EPFRWELROWAE RRQ ED
SUHELRWLFV SURELRWLFV DQG / DUJLVQKB®GLDPMGL
G\WIXQFWLRQ DQG LQWUDFDUGLF KHRRGF®&DPEFXULQ C
RQ WKH EDFNJURXQG RI FRPSOH[ WUHQW PRIQWKISRL
HODVWLF DELOLWLHV RI YHVVHO YZD QQVORBGQFBLRE
WUHDWPHQW VFKHPH RQ WKH SURFHVV RI YHVVHO Ut

&RQFOXVLRQV

&RPSOH[ WUHDWPHQW LQ SDWMHQW\KH DWIK JGIL Y
YDOVDUWDQ LQ FRPELQDWLRQ ZLULVWKITOQHBDHRWHBV F |
SUHSDUDWLRQV LV ZHOO WROHUWDWRGI ER DARNHOS DLW L®
WKH LQGH[HV RI VIVWHP DUWHULDO SUHVVXUH

&RPSOH[ WUHDWPHQW ZLWK WKH XVOOUH RUQFUH
PHGLFDO SUHSDUDWLRQV DQG DQBMRWHEWYY Z]1 W K FC
FLUUKRVLY DQG SRUWDO K\SHUWBDQ@WOLARSU RY HD PHWH
IRU WKH G\WVIXQFWLRQ RI HQGRWKHOLXPLFVYQGH[H
FRUUHFWLRQ

OHGLFDO SUHSDUDWLRQV YDPGRPBWBQWDHHEWRH |
SDWLHQWYV ZLWK OLYHU FLUUKRVLY GRVIXQQRAWIDROQ ]|
FRPELQDWLRQ ZLWK SUHELRWLFV DOUREHR WU B W IDRYL.
WKH SUHYHQWLYH WUHDWPHQW RRIKHYRSEKKDXIWHW R(
VWRPDFK
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SHIHUHQFHV

%DL 9 6XQ / 9DQJ 6 HW DO LQJYDVRXRLHD)
HQGRWKHOLDO IXQFWLRQ DIWHU VWRUW BKHIP R
EDVHOLQH IORZ PHGLDWHG GLODWLR®RPVY]WRZ L
FRQWUROOHG WULDOV $P - &OLQ 1XWU

%RVFK - %HU]JLJRWWL $ *DUFLDK}DPD®D-JB H
PHQW Rl SRUWDO K\SHUWHQVLRQHQWWLR® DRWST
RSWLRQV - +HSDWRO +

&KDWWHUMHH $ &DWD\DV - R[LGH {(QGBWE& HOW
SDWKRSK\VLRORJLF UHJXODWLRQ O9DVFXO 3KDUP
JLHUELQWHDQX %UDWLFHYLFL BW MW®JRPLU 7XH 7
UROH RI 9DOVDUWDQ DQ $QJLRWHQWL® DQGHFH:
VIVWHPLF KHPRG\QDPLFV DQG RQ UHQDO IXQFW
*DVWURLQWHVW /LYHU 'LV

+HQQHQEHUJ 0 7UHELFND - .RKLOWDEXODSU =
K\SRUHVSRQVLYHQHVV WR DQJLRWHQVOQYHULQ U
FLUUKRVLV (XU - &OLQ ,QYHVW

IXJR %DUXTXL $ OXQR] 9DOOH -HW ®UHYDOR *D
5ROH Rl DQJLRWHQVLQ ,, LQ OLYHU ILEQBVLVLQ!
WKHUDSHXWLF LPSOLFDWLRQV +HSDWRO G5HV
OHMLDV 0 *DUFLD 3UDV ( 7EZRBLVRPDMVRVIND W
DQDORJXH RFUHRWLGH LQKLELWV DQJURVHQHVL

DGYDQFHG VWDJHV RI SRUWDO KOHMBUWHQVLRQ LC
+

‘Z[mrdbgz : < / Zjlbgbg k Ihgdbesghgby ~hd

f_ ~“bpbgu : < ;Z[mrdbgZ MdjzZz€gkvdbk f_~bggbc qZ
+

=jxgljZcnn D EZf[_jlI ;ZmfZgghb Womedlib\ghklv

hjgblbg / ZkizZjlZ1Z ijb e_q_gbb ojhgbqg_kdpbaogmZ[he _\.
KmqgzZkgZ ]Zkljh_gl_jheh]ey

?jfheh\z L < Rz[jh\ : < ?jfheh\ K< X< He_cg
Bamg_gb_ wnn_dlb\ghklb / hjgblbigzzf/ jpkizjlzlz

\ ijhnbezdlbd_ ihke_hi_jZpbhgguo hkeh'g_gbc m

ojhgbq_kdbfb azZ[he_\Zgbyfb i_q_gb Hklju_ b g

khklhygby \ ijzdlbd_ \jZqZz *

Jmkbg < 1 Kejgzd [/ K | _Ijbygdihc HF E 1\Zqg_\k

Dhj_dpey _g”hl_e<Zevgh€ ~“bknmgdpe+€ m o\hjbo gZ
MdjZ€gkvdbc "mjgZe o¢jmj]e€
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Kdjbigbd 1 F =Zidh H N Djgbhl_qge a
jharbj_gbo \_g kljzZ\hoh"m 7"eZ]ghklbdze2ddlbm\Zggy |7
A~hjh\fy MdjZ€ghb +

Kl_iZzgh\ X F Dhghgh\ B G Hkgh\gu _
djh\hl_qg_gbc ijb aZ[he_\Zgbyo i_q_gb A”hjh\fy MdjZz

Q_dfzg 1 K OZjg_gdh G < ghoegfyedh
nZjfZdheh]eqg-e \eZklb\hkle |z hkh[eb\hkle azZk
dhf[egh\Zgh]h J_iZlhijhl_dlhjghlh ij_iZjZIm ©=_izZ"k
k_j_"gbdz 1|_jZi*€ kmijh\h*m ijb ijbchfe klZIbge\
]1Zkljh_gl_jheh]ey +

5XVLQ 9, 6LUFKDN (6 ,YDFKHYVNLM 00 3HWULEFK
8]KKRURG 1DWLRQDO 8QLYHUVLW)\ 80KIIRBERG 'HSDUW
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&RQWHQW RI QLWURJHQ RJ[L

WKH PXFRVD Rl WKH VWRF

GXRGHQXP RI SDWLHQWV Z
JDVWURSDWK\

<X 0 6WHSDQRY <X 6 %UHVODYHYV
,QVWLWXWH RI *DVWURHQWHURORJ\ 8NUDLQH

SEVWWOHFAWWVHQW RI QLWURJHQ R[LGH V\\W@KMKDWHRP DG K WIKEIC
GXRGHQXP RI SDWLHQWYV ZLWK 16%,' JDVWURSDWK\

7KH DUWLFOH SUHVHQWYV UHYVXAOWYDRN LLFP® RQ WV K HV OHRYHKGI P LF
HOQOGRWKHOLDO QLWULF R[LGHQV\QWSIDWIHHQ WY 2BL W& GJ Bt AWE
LQIODPPDWRU\ DQG HURVLYH OHWH RQ \Q RQ D WHURM WG DVK B QO/RL
GUXJV 16%,'V DQG LQ VXEMHKFWUYLZL WK R R WWHIRE RWWFHR\EW E
ZKR FRPSULVHG FRQWURO JURXSHQWM RHDRKR 1626 VOIHDNHOWRI

ZDV “ DQG “ KHQI LSDMWM BQWW RFRQ G JURXSYV
JURXS + “ FX H126 =* ‘o FXQ®HVSHFWLYHO\
FRQWURO JURXS “ 7TKHG LHWMAWWEBPRYVKHG DEMHWRAH KO\

L126 H126 DQG OHVLRQV RI JDYWURGWEBSRWRLMHXYFRVD DW
ILJIXUHV LQGLFDWH WKH GLWHAWLQ ROKHRFKDLWQUR F S WKH O/f
WKDW GHYHORS LQ WKH VWRPIDFK DE}HG' \G X RGN Q®XR &D & B WH. WA

.H\ ZRUG\," JIDVWURSDWK\ QLWURJHQ RYHGH HDOWKRDYWVDI
SURGXFLQJ IXQFWLRQ RI WKH VWRPDFK + S\ORUL FXOWXUH

'2, DPV
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gVV]HIRJODMURIPpQ R[LG VILQWi] pUWpPN D J\RPRU pV D Q\F
EDQ 16$,' JDVWURSDWKLiV EHWHJHNQpPO

$ FLNNEHQ LPPXQKLV]WRNpPLDL YLYWAi©\DWQGRUNG OND S RW
JpQ R[LG V]LQWi] L126 pV H126 HUHGPWRNHNHON [BNXMNIQPY
J\XOODGiVRV LOOHWYH HUyY]IWR]INRRNBRW p'® DR PVERD WO
PRV QHP V]WHURLG J\XOODGIiIVFV|NNHQWH]WPHEHN p¥6$,"
VIHPpO\QpO DNLNQpPO HQGRV]NYGWX QN [Ny URNVWH B R LO @/ R H
FVDWRUQIEDQ D WRYIiEELDNEDQ N $OINFODWiN1 D6 NRQWHIF
16%$," JDVWURSDWKLiIV EHWHJHNQpPO “D] HOpW pV D*
PIVRGLN PHJILJ\HOpVL FVRSRUWEDQ D NRQWUROODFVRS
H126 pUWpN “ pVv “ | H DLOBBWYROO FVYF
SRUWQiIiO .[]JYHWOHQ |VV]HI*JJpVW iBODEStWROWXEW PH
JDVIWURGXRGHQIOLY UHQGV]HU Q\i@N D K|y WAWM i QBIN' Ny L
JDVWURSDWKLD HVHWpPQ S (UHRN pO) B [E BVWR N QU P XY
YHWOHQ V]JHUHSpUH DPD NyURV @VQEF WHRBR E p {E DQQ i CONPLK DU
EDQ DODNXO NL 16%,' JDVWURSDWKLiV EHWHJHNQpPO

XOFVVIREHNIDVWURSDWKLD QLWURJIpQ RIDE]VRQIWI]D L
PRU VDYWHUPHO IXQNFLyMD + S\ORUL NXOW-~UD

$PRQJ WKH IDFWRUV ZKLFK XQGHQLDEOWD P PIHW®RUW K
DQG GHVWUXFWLYH OHVLRQV RI JDVWIUH@XR\GHQD
+HOLFREDFWHU S\ORUL +3 (YHU\ BORJLED OL @KHU
SK\WLFRFKHPLFDO SURSHUWLHV Z®DMK RIQUHRIHER W
GHVLUDEOH DV ZHOO DV XQGHVLUKEORWLQHWLRNXD
RULHQWHG WRZDUGV WKH LPSURY HPHQ W KRIRW KK WKS
UHPRYDO Rl WKHLU XQGHVLUDEOH HRNMWFWRPPRSOV |
SUHVFULEHG FODVVHV RI GUXJV VDIOWR X JW RMXWD QWK
LQIODPPDWRU\ GUXJV KDG WHKHLUWVEFRYHD RY RHUHWY
SODQWYV DQG WKHLU H[WUDFWV EHQQJ HXY$SIO IDHGS |
LQIODPPDWLRQ > @

$VSLULQ DQG 16%$,'V KDYH D VW RIUQW GR K IS\DW R UD Q.(
UKHXPDWLF GLVHDVHV ,Q WKH WELPHGWWKH % \&H
SRZGHU PDGH IURP WKH EDUN DQG OHRDSYHV IRU WK
KHDGDFKH SDLQ DQG IHYHU $Q FLGI\DRV X\ HS3V D DZL\O ©
H[WUDFW WR UHOLHYH WKH SDLQ D®G HU\RKDIMPO R
%XFKQHU DW WKH 8QLYHUVLW\ Rl OX©LOK WRW ZDLP\WR
DQG WKUHH GHFDGHYV ODWHU &\ KBV I* € I KOD UEGW H/
IRUP RI VDOLF\ODWH WR UHGXMHF LG VIKSVLD\QWHKHH
FRPSRXQG FRQWDLQLQJ QR ZLOORZH®HY LRD VP DYQHY
RI WKH %D\HU &RPSDQ\ LQ DV DVSLULQ > @



$FWD OHGLFLQD HW 6RFLRORJLFD * 9RO

7KH LPSRUWDQFH DQG QHFHVVLWVZRW K 65, P\D ¥NB GHSE
VIQGURPH HVSHFLDOO\ LQ SDWKRORJ\VRVUDRFHR® FEW F
D VHULHV RI LQYHVWLJDWLRQV ODWWIBQJ&SEE WR
7$5%(7 > @ 7ZR ODUJH VFDOH VWMXGLHV FI
JDVWURLQWHVWLQDO HIITHFWV RIWKRYVHV &H PN ILFG L q
QRQVHOHFWLYH 16$,'V FRQILUPHG RWKLH HURQDWLY F
LQKLELWRUV 7KH 9LR[[ *DVWURIZQWBOWILODD 2 X\
LQYROYHG D UDQGRPL]HG GRXEOH EOLQG FRPSDU
UKHXPDWRLG DUWKULWLY 3DUWURLISPRWE RU FHPY HR
QDSUR[HQ WZLFH D GD\ IRU QL QRX PR QWKKOW KK H QUHIVI
IHZHU DGYHUVH JDVWURLQWHVMWARIDRE WYHOQWWP HRFW X
)XUWKHUPRUH ERWK PHGLFDWLRQWWKREHGP N WRLA
DUWKULWLY $ VHFRQG VWXG\ SXEIOLRHG GVKE WK DW
JDVWURLQWHVWLQDO VDIHW\ RHWHIOQMF\WHOM F&RILE L
&HOHFR[LE /RQJ 7THUP $UWKULWLV GDMHRQOYEHEBXG\ 7L
SDWLHQWYV ZLWK RVWHR D UWKUDWILWRR 8 HFRHXYR-D WIRDLG
GRXEOH EOLQG FRPSDULVRQ RI WKUHM R URKFSHL Y 3D
HLWKHU PJ Rl FHOHFR[LE WZLFHHHGWDLPHYV BJGD LR
PJ Rl GLFORIHQDF WZLFH D GD\ ®WORFRPMHED Y LN\
IHZHU XSSHU JDVWURLQWHVWLQDQFXGRHUVHBYGE X.a
FRPSOLFDWLRQV > @
7KH WHUP 16$," JDVWURSDWK\ ZDV HYWWDEOLVK
GLIIHUHQWLDWH FODVVLF XOFHUBWLNAHL QY HRIV 3D V
PXFRVD /DUJH VKDUH RI SDWLHQWDLWYDM HS KHV
1RQVWHURLGDO DQWLLQIODPPDWRULVGDXJY SBIVY RFL
VIQGURPH DVVRFLDWHG ZLWK XVH R)SUGYWHG7 ELV
PXFRVDO OHVLRQV LQ JDVWULFQ DWKH XGPX PRIEQ R P V V
VSHFWUXP Rl 16%," LQGXFHG JDV\8D R KRORIN W.LQGFEDX
VKDOORZ PXFRVDO FKDQJHV HURWDMH JDWOWBUKXWE M
FRPSOLFDWLRQV VXFK DV XSSHU * UDBQRIGLDQG :
REVWUXFWLRQ '\WSHSVLD RFFXUV 6®,'V EXWRDOBR/L
RFFXUV IUHTXHQWO\ ZLWK QRQ HSWDPDQROKHYL MW G/
QRW SUHGLFWLYH RI XOFHU GHYHORIRMHQWR I6E P MWD
WDNLQJ 16%$,'V KDYH VXSHUILFLDG®I PEGRRNVR®\ OMKHR A"
QRW SUHGLFWLYH RI DGYHUVH RXWFRRHFK SHFRI\LM
RI SDWLHQWYV ZLWK G\VSHSVIRH L\Q FIOGIQQF B OR
KRVSLWDOL]DWLRQ IRU 16%$,' UHODWHG XSEBU D QG
FRQIHUV PRUWDOLW\ DOWKRXJKUDWH RR/UH U DO C
EOHHGLQJ LQ WKLV FRQWH[W LV H B®DBHY HRJ\ SORWZL H
ZLWK FKURQLF 16%$," H[SRVXUH UHVXIOMGV PIRUWRBVYW
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8QIRUWXQDWHO\ PDQ\ SDWLHQWM \D\WH DBRARFQ D WX
WKLV FODVV RI PHGLFDWLRQV > @

7KH PRVW RIWHQ 16%$,'V DUH XVHG L QVSDMKRORJ\
HVSHFLDOO\ LQ FDVH RI RVWHRWDRPVKURWLM O2YHU
RVWHRDUWKURVLY LQFLGHQFH LQRSNYMWIQHIV B R ¥E OM
GDWD RI WKH ; UD\V H[DPLQDWLRDWVHRNNGIRG UMK U F
SHUVRQV \RXQJHU WKDQ \HDUV DQG DYHERMW LQ
'KDW LV PRUH RVWHRDUWKURYV ID\Q 6 DLXW K\H \OSRRQQIV W
DERXW Rl SULPDU\ GLVDEOHPHQW RIVERBXODWL
FRPSOLFDWLRQV IURP WKH VL®&H S®IWLHOWYR RQW BY
PHGLFDWLRQ LQFUHDVHV 7KH OLHVIWRK@VIRU B DR VHWRG
LV UHYHDOHG LQ RI SDWLHQVWH XNVQ®WJISDHWKROR
FKDQJHV DUH UHYHDOHG LQ WK H B QPRWHOUDRIHD L RQ
EXOE RI WKH GXRGHQXP 16$,'V FDXV B WKIHW K HRIDISO ¢
LQ (QJODQG LQ WKH 86% DQG RYHU DWB 8NUD
JDVWURGXRGHQDO FRPSOLFDWLRQWHK&RREQHCHVUL®J
SDWKRORJLF SURFHVV LQ 16%$," JDVWHRSDWIQLHYV
DSSUR[LPDWHO\ RI WKH SDWLHARMSO LWB UM RQW UL
IRUP RI JDVWUR LQWHVWLQDO EOHHGLQJV > @

$FFRUGLQJ WR PRGHUQ PHGLFDO GIDQUDI DWWRUN DQ
WKH GHYHORSPHQW RI 16%,' JDVWURYDWKQWZRXAK
VWXG\LQJ LWV SDWKRJHQHVLV DQE FRERWIGLIEQXFHL @ I\
SDWKRJHQHVLV RI 16$," JDVWURSDIWKQ R VG LLIV HWYHSER
FRPSOLFDWLRQ ULVNV GHSHQGLQJ R/ WIKRQU BXW HRA
RU SHU UHFWXP 7KHUH DUH H MWK DQ VIND FRWV RSUH\S WYIK
GLVHDVH DJH! \HDUV SDVW PHGILVBDVKLW/XRK \GRIVS
16$,'V RU WZR 16$," GUXJ FRPELQDWIDRMRH@WG R
UHJLPHQV FR WUHDWPHQW ZLWGKH BR WWREPREFWR HURA G
+HOLFREDFWHU S\ORUL LQIHFQVLB®,' TN HGHOWHILHFIDDH X
WKH FRPSURPLVH EHWZHHQ LWV WKHODRSHO®VLEVHIIL
HIITHFWLYH EXW D SDWLHQW PADIQH®R W K\HR 064U D WAH R.IV
XVH WR WKH SDWLHQW 6DIHW\RLY LRYIWAHKQH DF ISRILLFPHD U
SDUWLFXODU 16%$," *LYHQ WKH D $SIB$HQW W TLVL QIROV
VXUSULVLQJ WKDW WKH SURPRWBIGQ? @Bl MAMU P RQ IDARW1
VDOHV VXFFHVV 16%$," WR[LFLW\ RX® [EHH YMHS K © HKGL EX
SDWLHQWYV KRZHYHU WKLV LV Q@RW \DXFZD S\D WU B WV
UHTXLUH 16%$,'V IRU GDLO\ IXQFWLRQLQJ > @

16%$," JDVWURSDWK\ SDWKRJHQHVH S LEXQYRMN FIRP SO
WKDW WKHVH PHGLFDWLRQV Y 8DDHEUOLWWWXR B ARG
VWRPDFK WKH\ GDPDJH ELFDUERQDLVRID RD KIGHRIFQ:
LQWR WKH JDVWULF OXPHQ DQB8 GRFPDIHK VOKW KL OHBD



$FWD OHGLFLQD HW 6RFLRORJLFD * 9RO

WKH XS WR GD\ YLHZV WKHU H MW [LIRQNVRV FPRXHF PX\F HI® E\
RI WKH JDVWURGXRGHQDO JRQH ZXMHD RIVWEH 5 U X I XR
WKH EORFNDGH RI F\FORR[\JHQDVH*\QWEHVLW RG ¢
JDVWURSURWHFWLYH SURVWDJOPQIEQ® VOLIINH® INKH
“-RKQ 5 9DQH GHPRQVWUDWHG\QWKKHV LDV L U C
SURLQIODPDWRU\ F\AWRNLQH RHRADWDJODQ®@WHE (WHKRL
3UL]JH LQ 3URVWDJODQGLQ VIQQKKEVWHG&2E\ DAKSH
ZKLFK FRQYHUWYV DUDFKLGRQL G IDFARSY MRH S URY WD JQ
ZDV IRXQG WR KDYH WZR LVRIRUPY; &M Q]\PAGL&?2;
FRQVWLWXWLYHO\ H[SUHVVHG GQL®RW WH FIHIO/OWU R G XN\
PXFRVD WKH SURVWDJODQGLQWIKW 8SXRBXBBVOYAUY!
LQMXU\ E\ OXPLQDO DFLG SHSVLQS@2WHQWVD @R ULR
PHGLDWHG E\ WKURPER[DQH $ D @G RRD L,@QWAHRXD/QFBI\
&2; &2; H[SUHVVLRQ LV LQGXFLW@NLB\HSURIQE OW
SURGXFWV RI LWV UHDFWLR® IDWKHLPS DOFPMDAGRIUQ B
ZHOO DV WKH PDLQWHQDQFHLRH UWKB®PDD NQFWDR D VIS
WKHUHIRUH UHGXFH LQIODPPDWCH GI[BHD\&2; R LKL &
LQKLELWLRQ DQG *,7 WR[LFLW\ [URHPOEW LYBKILEGKWHE
WKHQ UHGXFH LQIODPPDWLRQ ZG&YWKIRXHW * STO B W HPW W
UHQDO SHUIXVLRQ LV DIIHFWHG LEAHE RQWL HIQY\RPWY P2
LPSDUW UHQDO WR[LFLW\ > @
7KH ILUVW &2; VHOHFWLYH LQKLESBRRY HGH @M FARK
)'$ LQ EDVHG XSRQ WKH UHVXOWV FRRUHYW KA QL
SDWLHQWYV ZLWK GHJHQHUDWLYH FRRP IXHXPOM R
DQDOJHVLD DQG HIILFDF\ WR QRQYHWKHAWEZMH EOL QL
DQG HQGRVFRSLF JDVWURGXRGHQDFW KOH HWDK LEZ R/ K
YDOGHFR[LE DQG URIHFR[LE ZHUH VREW K HXZDQNWMOR ID
FRQFHUQV RI DQ LQFUHDVHG ULV RIWKKYRPE R FHREE
DGGLWLRQDO ULVN RI BWHYHQV+-RKRQYRQ RP QG P F
86 PDUNHW LQ &HOHFR[LE UHPWP8YW YD LODLEC
DVVRFLDWHG ZLWK GHJHQHUDWLYHUMWRILYW EXM/ HDA |
$SULO FDUULHV D 2EODFN ER[  ZDWKQL Q O FDUCHDUAM!
FDUGLRYDVFXODU ULVN DVVRFLDWHG ZLWK WKLV PH
7KH UHODWLRQ EHWZHHQ WKH RQULHFQG XY H [RW K 6+$H !
LQ WKH SDWKRJHQHVLV RI SHSWLEG XBHFHX\GH VVH X €
H[DPLQLQJ WKHVH WZR ULVN IDF® FRQ II0Q FVKLYJ GLAAR
FRQYHQWLRQDO DVSHFW LV WRIHNZW®E ISVUWDHQEWKH
IDFWRUV IRU SHSWLF XOFHU GLVBDWHWZARX QGVEHRH[
GLVHDVH +RZHYHU WKLV ZD\E\QHRWY DWKLIR @D 8 HV IMX G/
SDWLHQWYV WDNLQJ 16%$,'V LQ ZEDFKOSINSWILFHX®FAB
GLDJQRVHG ZKHQ +3 LQIHFWLR® \Z XV VEKIRIX\M QMK M K R
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&RQIOLFWLQJ UHVXOWYV KDYH DIOVR ERQQ URIGCAH B/ H(
WULDOV RQ ZKHWKHU HUDGLKDWHRQKRD ©3 QI RHF W HR
ULVN Rl GHYHORSLQJ SHSWLF XO B WULVHON HO R Ud
&RQVHQVXV &RQIHUHQFH HISHUWWLNRPRPDUWRRQ
HI[DPLQHG NH\ FOLQLFDO DVSHFWYV ILQGULKDWH RQME ®
FROWUDLQGLFDWLRQV IRU QLPDIIRRVEW SIPEV WD HRRWP N
DQWL LQIODPPDWRU\ GUXJV RUHDWS IUHIQ XX VGIL VHDMWY
HIWUDLQWHVWLQDO PDQLIHWWD WQRQVVRY WKRZIHGE HK
WKDW HUDGLFDWLRQ VHHPV GHWWK H DHRMWDYLHY) MWRKID &)
SUHYHQWLQJ 16%," DVVRFLDWHG XOFHUV > @
$W SUHVHQW WKHUH H[LVW D ORWHG WHRL MXW L ULHV
LQWR WKH UROH RI WKLV IHUPHQW LIV®IDVKIN SDOBKR .
JDVWURSDWKLHYV LQ SDUWLFXZBRUNVYRZUBKN HOH Y\RW § Gl |
UROH RI QLWURJHQ R[LGH 12 LQ SDRWXRK FIL\FHURID
JDVWURGXRGHQDO ]RQH OHVLRQNQ YWWHRUFR DGV I8 G XZ1WV
,Q WKH TV UHVHDUFKHYV OLQNHG LIHYRW2H GRW RVK
FDUGLR YDVFXODU V\VWHP KRZHYHWKR MRHW L RIQYLC
VI\VWHPVY JDVWURHQWHURORJ\ LQ $W USWIHAXKHDDW EW F
NQRZQ WKDW 12 LPSDFWV WKH VWDMKWWLRIQ VRIR RWKW
MXLFH PXFXV SURGXFWLRQ DQG DONDOLQH PHWDER
7KUHH EDVLF W\SHV RI LVRHQ]\PH RRXVZ YNQW ¥ DDAHH
GLVWLQJIJXLVKHG E\ SUHVHQW GD\ VFLIHR@EWLVWYV
HQGRWKHOLDO DUH UHODWHG WWRD VFHR\WQ VW KW KXW LDYH
GLUHFWO\ DQG SURSRUWLRQDOO\ 885KH0O06GVY RDOWKHX
126 PDFURSKDJHDO LV DQ LQGXFLEOMHGI RUW KSR N
LW LV DFWLYDWHG XQGHU WKH LPSPBWRRI\ MVPIXEOXRI I
DQRG SURGXFHG E\ WLPHYV PRUH OQWWEW XWLW H |
IRUPV 8QGHU SK\WLRORJLF FRQGLWLRQV 1.2 DSSHD
KHDOLQJ UHVWRUDWLRQ WLNVVWSURWHRWHIDHW URQ@HL |
LQYHVWLIDWLRQV FDUULHG RXWLDB\ GHRRDQWY MWWDMWWRIIKC
LQFUHDVH RI 12 VIQWKDVHV LRWIKHSBREAV VD IRH AW &
LVRIRUP LQ SDUWLFXODU LQ WKH FKDVRIQRI E§DWXR®OG H.
ORQJ WHUP XVDJH RI QRQ VWHURLGH®WXJIVT XHRVAMLYRI(
OLNH WKH XQLTXHQHVV RI SRVLWLFSHDAFVS RAW 1RI6 H1Q2 |
EHLQJ GLVFXVVHG ,Q D VHULHVRRI WHWEKMWLFKHVREBEDP!
HVWDEOLVKHG WR VWLPXODWH FDVFBGERGANFHGWLKR (
DFWLYDWLRQ RI L126 H[HFXWHWDRAMWRIPIHW LLYOHWK €
ZLWK FODVVLF LGHDV QLWURJHQ RVYLGB WSKRROGRXIEIH (
FKDQJHV W\SLFDO IRU XOFHURXV SURFHVV >
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%XW GHVSLWH D JUHDW LQWHUHVWKDRK IFYNHVWHL ¥ D\
LPSDFW WKH\ GHILQH RSWLPDO PAMWMKRREBYVJIBRDW W\ (
WLVVXHV LQ YDULRXV SDWKRORJBIHOW ILEX OEH)'+ IJD VW L

$LP RI WKH UHVHDUFK

7R VWXG\ WKH FRQWHQW Rl QLWU2E RI[Q GHK M\ B XVFKFOWL
RI WKH JDVWURGXRGHQDO ]JRQH E\ LPPRRQRRKLRWRFFE
16$%$," JDVWURSDWKLHY WR FRPSDUHJDRME WIKWMKRMNW
HQGRVFRSLFDOO\ YHULILHG SDW KFOMRUIR QR IE HW Z MHRQ |
OHYHO RI FRQWHQW RI QLWULF Ri$GH QEQW ISDYRWVL
SUHVHQFH DQG WKH OHYHO RI DFLKE SURGXFLQJ IXQ

ODWHULDOV DQG PHWKRGV RI WI

SDWLHQWYV RI WKHP SDWLHQWYHZDW K LRQI\O RA
JDVWURGXRGHQDO ]JRQH IHPDOHV DQGV PQ OMRMH L
PDLQ JURXS DQG SHUVRQV ZLWKR $WWKR®RIERSL
IHPDOHV DQG PDOHV DJHG IURP URXB ZHHB W\Q A
REVHUYDWLRQ ,Q SDWLHQWYVYV DQBVRRMGSEBBMWHR® IR
SURORQJHG SHULRG Rl WLPH IURP PRQWKHVNR |\
UHVHDUFK ,Q SDWLHQWVY RI WKHD®GLQ JU
RVWHRDUWKURVLYV ZLWK WKH PDUNHG GD R® N \DIGWUKR
GLVRUGHU RI IXQFWLRQDO GHJUHH L)X SDMWIHGWZ
%HFKWHUHZYV GLVHDVH LQ BOWREGWY USKBIWRH
SRVW LQIDUFWLRQ FDUGLRVFOHURVQDNLQW S DIW RIPQWVK
VLGH RI *,7 XQGHUZHQW SODQQHG ILEURKBYWUR G)>

SDWLHQWY ZLWKRXW FRPSODLQWWXSQRMH®KH
SHULRGLFDO FRPSODLQWV LQ WKH DWBPQRIQYMW ZRL
16$," PHGLFDWLRQ 7KHVH SDWLHQWWJIJX®BHQZHQW
GLDJQRVLVY SUHVHQFH RI FRPSODLQWVL6$Q' DQDPQ
PHGLFDWLRQ 'HSHQGLQJ RQ VHOHRWLYHWH REILYGE H
LQWR JURXSV SDWLHQWV RI WKH WAYMWRXES,'V SW
DVSLULQ GLFORSKHQDF SDWLHQWNYRG WKIOHBGL.
LQKLELWRUV Rl &2; QLPHVXOIR3 WRH EQOMLF B\ LFF
JURXSV ZHUH RI WKH VDPH JHQGHU S! DQG DJH
BWDWH RI WKH PXFRVD ZDV HY D OXW WHICD D | W & G RRERN
LQYHVWLIJDWLRQ ZDV FDUULHG RXW:EW ILESY RSWLF
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PHWU\ ZDV SHUIRUPHG DFFRUGLQJ WR RWKPIUQREU
PRUSKRORJLF LQYHVWLIJDWLRQ ELIRGNVG RQW H'6 LDIDV R |
ILIHG LQ VROXWLRQ RI QHXWUDO BEXUVHDIHWGKI RUKAD
DLP WR SUHVHUYH LQWHJUL®WDWH FHD® VZ D\WQ & WA NG XU
ILQ LQ DFFRUGDQFH ZLWK VWDQGIUEYV VBRWWRIGYV 3|
RI WKLFNQHVY ZHUH VWDLQHG ZLWIKQKBRGBWW HPK QLI
DQRQG ZHUH VXEMHFWHG WR WKRURKJIKE WIDAHUR VHR WA
PLFURWRPH ZLWK WKH VWDWLRQ Rl UHAD\ YXMHGV HF!
ILIKW PLFURVFRSLF H[DPLQDWLRQ LIABW SFHEFIRRMARS |
/IHLFD '0/6 XVLQJ REMHFWLYHV [ [ [ PQG/DWHL
L126 FRQWHQW ZDV FDUULHG RXWVERGP EXQWHKKL VWD
I[URP WR DFFRUGLQJ WR UHFRPPEBQGDWLRRNQRI /
OD\HUHG SDUDIILQ VHFWLRQV ZHD HGD® BEXEODMNPHEG LE \D
WHPSHUDWXUH & GXULQJ PLQXWIHAK EQHPWGMB
H126 PDUNHUV HQGRWKHOLDO V\Q@KB&$H RU1QGEWUL
LQGXFLEOH VI\QWKDVH RI QLWULF RILOWY S/WESRVLR
DQWLERGLHYVY &RQWURO LQYHVWL DOIOWIHRRV EZWW KHWLE
IDOVH QHJDWLYH UHVXOWV ZHUH XMHDBQWRIUE RHG/LHHM -
VSHFLILFDOO\ VHOHFWLYHO\ WURSLFHRRQHYO MVHRG SRQ
VHFWLRQV DQG LQFXEDWHG LQWR GIDNPIK FIKDKRIEHU R XG
EHWZHHQ HDFK VWDJH GXULQJ PLOQXWKHMR LQ 75,
KLVWRFKHPLFDO ,+& LQYHVWLJIJDWVYRDOADN WIDRIY VNV
RI WKH ODVW JHQHUDWLRQ S8OWUDQWILREGDWLRDER
UHDFWLRQ ZDV FDUULHG RXW E\ DSSORIMHOHKSLDPL
'$% RYHU WKH SHULRG IURP VHFRQGROWR PLC
PLFURVFRSH ZLWK F\WRSODVPDRWPOROV GPLQLEHR\R f
FRORULQJ 7R GLIITHUHQWLDWHGWWVYRRB O/ UZHWHX WR
ZLWK OD\HU KHPDWRI[\OLQ IRU PL&LQ XYW HNV WLLIDNV ISH
FRQWURO VHFWLRQV ZLWK WLVVXHNHUQZEZNKLEKYWEBID H
LQ DOO FDVHV DQG LQ IXOO0O PHOIVXIUW\ ZHYUG \KS/HHFL IW F
UHDFWLRQV %HVLGHV DV D TXDQEMDQBRGWIURWD F
HSLWKHOLXP ZHUH DVVHVVHG QOGELQUWDRVLWHKHDQBYT
PDUNHUV FRQWHQW ZHUH VWXGLHG MWWQDIPHQUGRXRI
YLVLRQ RI PLFURVFRSH RI KLVWRPRJIDOEG HFWLRQV D'

$VVHVVPHQW RI H126 DQG L126 FRQYWDBQMW IDRWP S HUH

LQ DFFRUGDQFH ZLWK /$=$5%., ¥ ZBW GBILQHG R\
FULWHULD IURP WR IRU QWIDWILXHWHUHBRG RU RQJ
PRGHUDWH JUDQXODU FRORULQJUHDRY EQWHOQNVHYWI
RI FRORUHG FHOOV WR WKH ZKROH DUHD RARWKH Wl
DJJUHJDWH ILQGLQJ LQWHQWIGNFHODVHRU LQWF

XS WR RI FRORUHG FHOOV VLW\ LIQWKARUB QI
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RI FRORUHG FHOOV WR LQWRQ VIR®RUHA WK OMmHN
DJJUHJDWH ILQGLQJ LQWHQVERDRDKG PROG VW
REWDLQHG

6WDWLVWLFDO SURFHVVLQJ RH QG RXMD X ¥ KOQRIDWHKIH) SO
SDFNDJH 6 WDWLVWLFDS Y TRHONNYW P XKW & HYDNDL
FULWHULRQ 6WXGHQW DQG 0DQQ :OWKWY H\ ZDMVXIWH &
FRUUHVSRQGHQFH ;L # VTXDUH [ VHV¥RUUHFWULBRKYOR
EHWZHHQ VHSDUDWH VLJQV *# 6SLUPHQPWUR @ RAHI YL Kl
"LITHUHQFHY ZHUH FRQVLGHUHGODY VWDWLVWLFDOO\

SHVXOWY DQG GLVFXVVLRAQ

7KH UHVXOWYV RI WKH HQGRVFRSILEROSVQRHS /W LBIW W\
WKH IROORZLQJ SHSWLF XOFHU RISWWWHHWRPDFK ZLC
RI WKH VW JURXS DQG LQ SDWLHR®HQDO XQARHWK

RI WKH VW JURXS DQG LQ DVWULOMLVJIYI
LQ SDWLHQWYV RI WKH VW JURRXSD@® LQ
HURVLYH PXFRVDO FKDQJHV ZDV UWXHDOMG LQPRXS [r
LQ Rl SDWLHQWY LQ WKH QG JURXS )LJ
it
9 8i
0i
0i
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fii
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)LJ 6WUXFWXUH RI FKDUDFWHLWWQ RBIHEHNGHRGHG HLQDIKO 1) 6REK
VHOHFWLYLW\
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ORUSKRORJLF SLFWXUH LQ WKH EDVUFVIURKISV RQVED
+\SHUSODVWLF DWURSKLHG JDWWULWLAD¥LWHKYBPBWHY

SDWLHQWYV RI WKH VW JURXS DRQBKHQ QG
JURXS S! DFWLYH K\SHUSOD VSDW LIHDQYWN\ IL\VQ LW Kt
JURXS DQG LQ + QG JURXS

7DNLQJ LQWR DFFRXQW WKH LPISRUWRKPHO RHURIW
SURFHVVHV ZKLOH SHUIRUPLQJ TXLFN XWDNEGWW H
KHOLFREDFWHULRVLY GHJUHH ZDV WRODMDURHOG JIUQR XS
,QIHFWLYLW\ ZLWK + S\ORUL E\ WKHQ@WHVXQWWKRI WW
JURXS LQ WKH QG % Q LQ WKH H\RIJIWWHRO J
WKH DEVHQFH RI PRUSKRORJLFDOO\ YIHUQWWH R | SW WH
FRQWURO JURXS E\ WKH LQFLGHQFH RHOH &S\IORQIRWH
GLIITHU IURP RWKHU JURXSV RI LQYHVWLIJDWLRQ S!

%\ WKH UHVXOWYV RI S+ PHWU\ LYHBUHDE/HGQ@ S+ OHY

RI SDWLHQWY LQ WKH VW JURXSVERBGQ® JUFRXEL

S S+ + LQ SDWLHQWYV DQG LQ
DFFRUGLQJO\ WR WKH JURXSV S Q+WHKHL@W SI
JURXS DQG LQ SDWLHQWV LQ WKHQ QWK HIUR X

FRQWURO JURXS S+ OHYHO FRPSOLHG ZW\WR KWK KH \Q/R L
DQG QG JURXS %\ WKH LQFLGHQFHMGRS+UBHNDBIOL
SDWLHQWYV Rl WKH FRQWURO JURXRBIZWKH D/S\8 URWDFEX
S| )LJ
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)LJ 7KH UHVXOWYVY RI S+ PHWU\ LRFBMHYHYWGEHQFH ZL\
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6WXG\ RI QLWULF R[LGH FRQWHOQW W DR QG L VIKIRIHQGV W
IROORZLQJ VLJIQLILFDQW S LOQFWPXBPRNDRRIL12E
JDVWURGXRGHQDO |JRQH LQ FDVH RIVLRQYDMRRPDWF
JDVWURGXRGHQDO ]RQH DVVRFLDWHS®,'ZVLWW DVORC
LPSRUWDQW WKDW HQ]J\PH DFWH G DA/IWWHR @8/OR GLHXQ IV
PXFRVD WKLV WHVWLILHV WRQD MUIK VWEBFLILFLW\ RI

$YHUDJH OHYHO RI L126 O0“P LQ SDGNIHRMWS/ A0 VW I

“ DQG “ RI FRQYHQWLRQDO WRLW\Y VK X
PRUH WKDQ WLPHV H[FHHGHG D QRDIORR@WW FOHYH@
“ RIF X )LJ 3UREDEOH GHMHO HRQ FIHYG K I WE

IRUP RI 12 FRQWHQW GHSHQGLQJ RQ WHHWOHFWDYLW!'
ORQJ WLPH SHULRG ZHUH QRW UHYHDOHG

)LJ %LRSWDWH RI W )L %LRSWDWH RI VWRI

VWRPDFK SDWLHQW 3 VWRPDFK SDWLHQW 1 \HDUV
16%," IDVWURSDWK\ ,PP FROWURO JURXS ,PPXQR KLVWEF
PHWKRG ZLWK DQWL PHWKRG ZLWK DQWLERGLHYV L1
HQGRWKHOLDO V\QWl HOQGRWKHOLDO VIQWKDVH RI Ql
IDE9LVLRQ 86% IDE9LVLR!

$V IRU H126 SURGXFWLRQ LWV OHYR®SADWH & LWL VLF
FRQWURO RQH LQ SDWLHQWYV RI WKH VYW XRIRXS =

k X S WKLV OHYHO KDV D WRHWGHD FQGVRIUBRZ
: RI k X
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)LJ OHDQ OHYHOV RI LQWHQV WX LRV KL 2 NQ VAKFCDAM R UL QD 8 B
OHVLRQV Rl WKH JDVWURGXRGHR® ZLREH RQ®W URO LIQ FX

S 5HDFWLRQ ZDV JRLQJ RQ LQ WKKRODRVVHOV
SURFHVV WKH ODWWHU WHVWWIKH\DBRY B P § WH RIQ
NHU LQ SDWKRORJLF SURFHVVHV URGSNXRGHMHODOLR @
)LJ

)L %LRSWDWH RI WKH )LJ %LRSWDWH R
VWRPDFK SDWLHQW 3 RI\WEKBVVRMRPIHFK SDWLHQW 1
16%," IDVWURSDWK\ ,PPXQRFRDVWAURFKBPBPRKBO ,PPXQR KLVWI
PHWKRG ZLWK DQWLERGLAMWHKREGE ZLWK DQWLERGLHV H:
HOQGRWKHOLDO VIQWKDVHHRIGRMWKHCCA B FHOWKDVH RI QI
IDE9LVLRQ IDE9LVLRQ 86%
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6R WKH XVDJH RI QRQ VWHURLG BQRQ@RLQIID® BSHW R (
WLPH FDXVHV D FDVFDGH RI SDWKRWKHWLY HDIF®UWI
LQIODPPDWRU\ HQ]J\PHV ZKLFK LQ HWXBQRWIHFWLIF
SURSHUWLHV RI WKH JDVWURGXRGHQDO J]RQH PXFRV

&RQFOXVLRQV

7KH LQFUHDVHG OHYHO RI L126WD/QBLWX2@ 6/R'QW
JDVWURSDWKLHYV LQ FRPSDULVRQ ELWRKHBZGW VRIQV
HQGRVFRSLF PHWKRG SDWKRORJ\ RI *PISDEW RI WH
16$,'V XVDJH RQ GHYHORSPHQW RI| FDWHKHG A XFEIRYDW K
RI JDVWURGXRGHQDO ]JRQH

7KH LQFUHDVH RI LPPXQRUHDFWRMHWWHRG EL26
SDWKRORJLF SURFHVV WHVWLILHY GWRDVUSHELILBLYV
LQIODPPDWRU\ DQG GHVWUXFWLYH OHWHL EQ ¥ NRU RX\DV
RI 16$'V PHGLFDWLRQ

,Q SDWLHQWV UHFHLYLQJ QRQ VHOQGHRQEY WRR
LQFUHDVH WKH ILQGLQJV RI DFLG SUR®XFRY H GX Q\FRAL
LV LQ LQYHUVH SURSRUWLRQ DV RRPEGHRMIGY BLW6IS , S\C
S

&RQWDPLQDWLRQ ZLWK + S\ORHEWIQY S DMIG @R
VHOHFWLYH 16$,'V VLJQLILFD QW\CH OG LRED Q RAM VGALL I H W
DEVHQFH RI D GLUHFW OLQN EHW®W ZMOI\QLWVHOEDWR I M
GUXJV DQG OHYHO RI + S\ORUL UHYHDOLQJ

SHIHUHQFHV

$EQHW & & JUHHGPDQ 1 . DIFFDCR ¥YIMH )J RHLW® DOOO D
LQIODPPDWRU\ GUXJV DQG ULVNDEBHQBVWWHRIFQR® B
UHVXOWY IURP D FRKRUW VWXGFBWYWG D PHWDR DQD

$SSHOERRP 7 $UWKURSDWIS\DLQ PDWDDEG )
PHQW WKURXJK WKH FHQWXULHV WR WKH F
S5KHXPDWRORJ\ VXSSO +

%RPEDUGLHU & /IDLQH / SHLFLQRQ® RHWXP®DHU
JDVWURLQWHVWLQDO WR[LFLW\ RI QWMFRJWHK D (
UKHXPDWRLG DUWKULWLYVY 9,*25 6WXG\ *URXS (QJ¢
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%BXWWIHUHLW ) %XUPHVWHU * WGEOQMRQ WR[LF VL’
HIITHFWV Rl 16$%$,' DQG F\FORR[\JHQDVH OSGIFLILF
2
&KDQ ) . &HOHFR[LE YHUVXV R® HSOUDIR QW \D
ZLWK RVWHRDUWKULWLY DQG UPBHXPQ®RRIGY B GWKU
$QQ ,QWHUQ OHG 9RO +
+DOO $ - *DVWULF PXFRVD@ JFKH® O DMRGH
JDVWURLQWHVWLQDO WRI[LFLWWRIU®Q RBQY XIWH U RIIGT
3KDUPDFRO
+LQ] % &KHUHPLQD 2 %UXQH . FHWDS®RIOWDY LD
VHOHFWLYH F\FORR[\JHQDVH LQKIGOLG RUILBLBDQ
SXEOLFDWLRQ RI WKH )HGHUDWLRQHRBLP$RHUROD ¢
%LRORJ\ +
+XDQJ - GB6ULGKDU 6 +XQW 5 + FWHU SRORURI
LQIHFWLRQ DQG QRQ VWHURLGD OF XD¥H W Q@ DDHPD
D PHWD DQDO\VLV /DQFHW +
XEHV 3 ,QGXFLEOH QLWULF R[LGH V\QWKDYV
XPXG 0 3URGUXJV 0 ODQLVKLND4XKVW6HREPD -
$OWHUQDWLYH WR 16$,'V *DVW U RRSID %KY H DQW K ULQX
3KDUPDFHXWLFDO DQG %LRPHGLFDO 6FLHQFHYV
IDLQH / HW ZO $VVHVVPHR® \RDIKWSHRI .
HWRULFR[LE DQG GLFORIHQDF L\Q CE®GV IUKG\N ¥ DR
DUWKULWLY LQ WKH 0XOWLQD®W R QXU L(WIRW LRRLE
0('$/ SURJUDPPH D UDQGRPL]JHG FRPSDULVRQ /D

IDSRUWH - ,EDQH] / 9LGDO ; VWLQDBGSBEBHHGL
DVVRFLDWHG ZLWK WKH XVH RI 16%,'V 'UXJ 6DI
/ID]JDUDNL * DW DO +HO L F XKESJAHW K O D S \FO\R

HQGRWKHOLDO QLWULF R[LGH V\QWKDWH LYSUHV\
JDVWULF PXFRVD RI G\WSHSWLF SIDWWHRWYW HURG
KHSDWRORJ\ +

ODOIHUWKHLQHU 3 OHJUDXG ) (RYRSUDRQFRK QFWS
LQ WKHPDQDJHPHQW RI KHOLFREDAWKWYW §RORUHQNG
UHSRUW 7KH (XURSHDQ KHOLFREDFWHMUS\ORUL
*DVWURHQWHURO +HSDWRO

ODOIHUWKHLQHU 3 OHJUDXG ) 2 QRUBRIS®ID&R $

+HOLFREDFWHU 6WXG\ *URXS 0D Q DLIMIMHFQMW RR) WHE
ODDVWULFKW ,9 JORUHQFH &RQVHQVXV 5HSRUW *
2UO0DQGR $ HW DO * DV WALML 8 @ HYMNIQ D
VSRQGLORDUWKURSDWKLHV :RUOG *DVWURHQWH!
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6KDQ 9 *RUHV * 1LWU LB RQL IGHDIOW KD @/G FEL
*DVWURHQWHURORJ\

6FKODQVN\ % +ZDQJ - 3 U HOWHLQ WQ IRDQ DRPID QVRRG
GUXJ LQGXFHG JDVWURSDWK\ - *DVWURHQWHURO
6FKPLGW + + + : *DJQH * 1DFDOSLQJHRN QBXUDC
QLWULF R[LGH V\QWKDVH LQ WKHVDWWR @ XZILMAKW
1$'3+ GLDSKRUDVH EXW QRW ZLWK VROXEOH JXI
SDUDQHXUDO IXQFWLRQ IRU QLWWYLQWREBEKFHPVLJ
&\WRFKHP +

BFKQLW]HU 7 - %XUPHVWHU * 5 &RPSOHUW VR QH I
OXPLUDFR[LE ZLWK QDSUR[HQ DQG KEXSWURIBEAVIH
DUFK DQG *DVWURLQWHVWLQDO (RHQWQ7XOF®IU
FRPSOLFDWLRQV UDQGRPLVHG FRQWUROOHG WUL
BLOYHUVWHLQ ) ( )DLFK * HMQIDA® WR[LFLWIVIM
FHOHFR[LE YV QRQVWHURLGDO DMHRLD UM IOWLPVIP DW
UKHXPDWRLG DUWKULWLY WKH &/$66GVWNXGDO D
&HOHFR[LE /RQJ WHUP $UWKULWLYV 6WXG\ -$0$
9DQH - 5 ,QKLELWLRQ RI SWPR\FXDQOBP ARIQ
DFWLRQ IRU DVSLULQ OLNH GUXJV 1DW 1HZ %LRO
9DQH - 5 %RWWLQJ 5 %RWWLQ@LVPV RI RNWURC
RI DQWLLQIODPPDWRU\ GUXJV , FDSRFFOWHREUQ BQ X/IW I
&2; HQ]\PH LQKLELWRUV .OXZHU $FDGHPLF 3XEOI
9HUJDUD 0 &DWDODQ 0 *LWBEWID W QD3 \MIW DORC
+HOLFREDFWHU S\ORUL HUDGLFDX\QRKU LIQQWIEH,'SU
XVHUV $OLPHQW 3KDUPDFRO 7KHUDSL

<DQJ : ' $QGR - .RUHQDJD 5 HW DBPOR[LGH ([R
LQKLELWY SUROLIHUDWLRQ RI FXOWX%YHBFMDBM WX/
LPPXQLFDWLRQV +

B\Zrdbg < L >jZidbgZz H F HdkbgbkZahlz \
nmgdpbhgZevghc Zdlb\ghklb nbabheh]bg@kdjg& ekbkl _f
]Zkljhwgl_jheh]lbb J_iZlheh]bb dhehijhdlheh]bb *
Bl]gzZlh\z X > Dmd_kzZ < = FZamjh\Zq<kBZy

nZjfZdheh]by g_kl_jhb”rguo ijhlib\h\hkiZebl dd¥guo kj_~"
=WHL:JBF_"bzZ K

Dhaeh\Z B < EbizZzlh\z L ? ‘nhgb®ZFG = D\_lIghc
=ZkljhiZzlby bg"mpbjh\ZggZy GI<K m [hewgewo hkl_Z]j
g_dhlhjuo nzZdlhjh\ “bnnmaghc wg”*hdjbgg@ht kbkl_fu

\hagbdgh\_gbb Jhkbckdbc "mjgzZe ]Zkljheigllbhheh]bb
dhehijhdlheh]bb *
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FZeur_\ B X <\_~ gb_ \ [bhobfbxJhekbrZ Za
hdkb”Z ZahlZ \ j_]meypbb hkgh\guo kbRmjf hj]jZgbe
]Zkljhwg!l_jheh]bb ]_iZlheh]bb dhehijhdiheh]bb +
GzZkhgh\ ? E libf_g_gb_ g_kl_jhb
ijhib\h\hkiZebl_evguo ij_iZjzlh\ debgbq_kdb_ j_dh
Fhkd\Z BF: 1J?KK

<X 0 6WHSDQRY <X 6 %YUHVODYHWYV
, QVWLWXWH RI * DVWURHQWHURORIJ\

SNUDLQH 'QHSURSHWURYVN 3UDYGD DYHQXH



/KH QXUVH DQG FRQFHSW)>
LQ SUDFWLFH

3DYHO 6FKRO] 9DOpULH 7yWKRYi )UL

8QLYHUVLW\ RI 6RXWK %RKHPLD LGHDBOWK BRORG MRFL
6WXGLHYVY 'HSDUWPHQW RI 1XUVLQJ DQG OLC

6XPPDUKH DXWKRUV RI WKH DUWLFQW SW HYH QWM \WHOR FIKH VI
RQ WKH QXUVHVY RSLQLRQV RQ FHE@ONSW XDXW RRGHGD UW
UHVXOWV RI WKH *$-8 JUDQWI SWKR-MARQFEBQWRPIOQ P!
DQG FODVVLILFDWLRQ V\WWHPV LQHQWH\GL @IV GF6H X P8H QAKI
QXUVLQJ GRFXPHQWDWLRQ LQFOXGHV FR@EH®WXUDODPR
GHYHORSLQJ DQG FKDQJLQJ DUUDQJHPHQN HEWW® 1 QK B J
DWWLWXGHYV PHWKRGYV DQG JRD OV \RLFOH YV QW R 7KL OR\D B
NQRZOHGJH RI QXUVHV IURP KRRV SERDRH SMVFLDQ WIRGHOY V
SDUWLDO JRDO FRQVLVWYV RI LODWFHWMAMA QRH 8 @&X R D W IKRIQQL
FRQFHSWXDO PRGHOV 7KH VWUDWWWLRD W XRQ VEZLW B WK i
TXHVWLRQQDLUH WHFKQRORJ\ ZD VKK VHIEY WRU § K RIFHWHN W
ZDV LPSOHPHQWHG LQ KRVSLWD GHDFR® L WLHH \L FRS O6HRPXHNKV
WRRN SODFH LQ VHOHFWHG VW DI)GEODW G 12K 6 W B DR Q Q Wi
ZRUNLQJ DW VXFK ZDUGV DFWHG DWVZDWWSRO@EAQWE 7KW
SDUWV LGHQWLILFDWLRQ GDWRI \QHKAWILRQ G RBPXRIQQ WD W
VHFWLRQ IRFXVHG RQ FODVVIRQFB®WR® O/ \WRGHWV DIQFBNR R
LVVXHV 7KLV DUWLFOH IRFXVHNVVRRI WHKH RRNW H\QMWRISILHOL
FRQFHSWXDO PRGHOV LQFOXGLQRHWRN ERQGBOD D SE®m MFHDHW
LQWHUHVW LQ HGXFDWLRQ LQ WKH WVWILIRKI DTKH W R WHD® 1@
ZDV $OPRVW RI WKH QXU YV HW R WHGXLG W KIDR\P VR B\F »
PRGHOV LQ SUDFWLFH 7KH IDRRHZKHWYHW QXODYWHEVW RA
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RI WKHLU ZRUN H[SHULHQFH 1XUVXVY R MKKHF KFRRIMAHIW E RXH
ZKLOH QXUVHV ZLWK WKH ORQJR¥VWGZRJHY WY EHUQHDRQVW XU
7TKH UHVXOWY DOVR VKRZ WKHQQBGNXHOWLIRID X FREXVIV H@ W
FRQFHSWXDO PRGHOV

.H\ ZRU@XUVH FRQFHSWXDO PRGHOV NQRZOHGJH PRGHO

QWUXGXFWLRQ

7KH GHYHORSPHQW RI QXUVLQJ LVOFRQVNEHRIHEXE Q|
QXUVLQJ E\ D ORW RI QXUVHYV

1XUVLQJ DW LWV EHJLQQLQJV ZDV EDVHRXBDOQO
VFLHQFHYV
7KH WK FHQWXU\ VKRZV WKH XVH RI EWR/P H/&IF DO
SDWLHQW ZDV H[SHFWHG WR D GUDH ERW R HUK/H % X &/H\H
RI WKH WK FHQWXU\ D QHZ QXUVLQW ISH LKOXPDRXS K :
KHDOWK DQG LQ GLVHDVH XQGHUVWRRG QXU LAKR
1XUVLQJ LV D FRQWLQXRXVO\ GHYHORSGHHSORIHV
IRFXVHG RQ LWV RZQ XQLTXH NQRZOHGJH EDVH
GHYHORSPHQW RI QXUVLQJ WKH -RK@RQIIBEHHQW
YLHZV RQ QXUVLQJ H[SOLFLWO\ DV FR QFWHSEWKXDO
GHYHORSPHQW RI FRQFHSWXDO PRGHOWHSD®W REZD B B §
WKH HVWDEOLVKPHQW RI DQ LQG&MHYHQ G HEHAG ® ARG W
.DOiWRY] 7KH LGHQWLILFDWLRQ HGNG EBYHOR:
FRQVLVWY LQ WKH FRJQLWLRQ DQG X¥WHDRIGFRQFH
UHVHDUFK 7KH LQWHJUDWLRQ RIVHR® FHGXPCODLRQ d
WKHLU DSSOLFDWLRQ LQ SUDFWLHH FRGLLQUX W R V'
LQFUHDVH RI QXUVLQJ FDUH :DOVEWXDO PRI HQ\H DV
WKHLU WHUPLQJ DV VXFK ZDV DKM H@X U\PLSRIU & IDVQP SS
7KH QXUVLQJ FRQFHSWXDO PRGHO LW @RV [EXMWK HR
GHYHORSLQJ DQG FKDQJLQJ ZD\ RI DUUDWUMPWQW R
UHIOHFWLQJ WKH DWWLWXGHV PHWIOREYRYQ® GR&D
BOH]INRYi ,Q FXUUHQW QXUVLQJIRWLH \X\VXP® O\
PRGHOV FUHDWHG E\ $PHULFDQ QXWWH{V REXHUF IV 8 VAl LT
PRGHOV 6HGOiINRYi D .DOiWRYi LW\ (YW LREIOHLD B @/ K
ODZ WR NHHS KHDOWK FDUH GRFXPHRLQDWQRQV RQ.
GRFXPHQWDWLRQ 7KXV WKH QXUVHWIWRQIE PRIGHL
FRQWUROODEOH OHYHO 7KH UHTX IADHERHD &N F DXYRIV
PXVW EH DV HDV\ WR FRPSOHWH \WVPSRDNEEOBIW B @
FRPSUHKHQVLYH 7KH QXUVLQJ GRFXPHQWDWLRQ ¢
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PRGHOV FDQ KHOS WR FROOHFW WKHQWX DWYH W B
SDWLHQW(TV IDPLO\ WR LGHQWLKHWIOH I XRYV LV\QK HS B R
DQRG RI FRXUVH WR LPSOHPHQW LW 3DYOtNRYI

*RDO

20H RI WKH JRDOV RI WKLV DUWLERHOIHG WR R RQLQWW F
KRVSLWDO IDFLOLWLHV LQ WKH DUHMNDR RI RALRQOWF HRXW/X Y
QXUVHVY LOWHUHVW LQ HGXFDWORQ LQ WKH DUHD R

OHWKRGRORJ\

7KH VWUDWHJI\ RI TXDQWLWDWLYRVURY®DUFK TIHFK Q
ZDV XVHG WR SURFHVV WKHVH LRQXZDN TR B OHPHDWH
FRRSHUDWLRQ ZLWK KRVSLWDO IHDALRQI WLRVSRWBA X
YyHVNp %XG MRYLFH DV +RVSRWDEBRRJ BtVHN D V  +F

+RVSLWDO RI -LQG LFK$Y +UDGHFUXPURY+RY YLWI
+RVSLWDO RI 6WUDNRQLFH D ¥H D& +R\HS LUMNV® DF
LQYHVWLIJDWLRQ ZDV SHUIRUPHG® @& LHOHHEWHG \F
ZDUGV WKH QXUVHV ZRUNLQJ DW WHKRVRAKHDUGYV
TXHVWLRQQDLUH ZDV DQRQ\PRXV DQW® LRFQXIGHE ZD Y
VHIPHQWHG LQWR SDUWV LGHQWLWRKDWKRQX\GDWR
QXUVLQJ GRFXPHQWDWLRQ DQG VHFWLREDWERWQHG
VIVWHPVY VHFWLRQ RI FRQFHSWXDX® VP RTGHO \Q XOUQYGI \F
RSLQLRQV RQ WKH FRQFHSWXDO PRGH® \8 UDFRMODEGIL Q
DV ZHOO DV WKH QXUVHVY LQWHRHHMW VBHH & 0RD\M G
WRWDO QXPEHU RI GLVWULEXWHG YLXQHD\O/ML R Q QIDXIOUH\
VXEPLWWHG TXHVWLRQQDLUHV ZHWHK XPKH € RIRWW\L XVEX

UHWXUQ 7KH GDWD ZHUH SURFHVWHGE WED & XJIKY
VRFLDO GDWD VRIWZDUH YHUVLRQ
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6HOHFWHG UHVXOWYV

$V ZH VKRZ LQ 'LDJUDP 1R PRUWAKW KDXUBHIDDQV ZH
3\HV" RU B3UDWKHU \HV" WR WKH TXHNVRMQLRRHS W KRIIW K
SFRQFHSWXDO PRGHOV LQ QXUVLQJ" EMJDWLYH VW

QXUVHV WKH UHPDLQLQJ FKRVH WKH DQVZHU ,
TTUR9
'|'TUO§A§GE}VPOQ PCE
mPE
ohv ]
(U6
o] PE
ifU69 isusg D" "SE}VPOC ]+ PE

'LDJUDP 1R
.QRZOHGJH RI WKH FRQFHSW RI 3SFRQFHASWXDO PRGHOV

7KH DQDO\VWHYVY EDVHG RQ WKH VIBHRPRQ® VGMHU D WH G IWHKC
NQRZOHGJH RI WKH FRQFHSW RI 3FRQFHSQWOWO PRG
LQIOXHQFHG E\ D QXPEHU RI IDMWKBRUW Q XKN HM ¥ KOV W \X
ZRUN H[SHULHQFH XS WR \HDUV KEXHORR QMW UMHR/Z
ZLWK ORQJHU ZRUN H[SHULHQFH KDYKHHQHWVRNQRZ
HGXFDWLRQ LV VWDWLVWLFDOOV WUWH®RUVWFBQ@ W\ 41X
ZLWK DGYDQFHG YRFDWLRQDO HGXFDWOR®HW2AW \D (
HGXFDWLRQ 9a ORZHU NQRZOHGJRPLVHERRDWHG
VFKRROV RI QXUVLQJ 6=ad DQG EXRXWVRY ZA1RHU B RA
DOVR D GLVWLQFWLYH WHQGHQF\ VKRZHQW WKDW \
SFRQFHSWXDO PRGHOV LQ QXUVLQJ HV YKISRHW\WOHE VI
E\ ROGHU RQHYV
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||U09 U9 m*3SE}vPoC PE
m PE
@hv ]
iOUI
o] PE
OU'9 O”r§E}vPo - PE
|0U69 ’ ¢ |

'LDJUDP 1R
(QFRXQWHU ZLWK D VSHFLILF FRQFGE)SRMDADIRQRGAO LIQ WK

$QRWKHU DUHD RQ ZKLFK WKW DDVWIRGWLRG FIRW Y HV
WKH IDFW ZKHWKHU WKH QXUVHRQKBS WHIFR RS HOHI
FRXUVH RI WKHLU HGXFDWLRQOR\KH HQG M@ LTR \Z\W V R
VWDQGDUGL]HG ILYH GHJUHH RFEBOHRRI D QWRZHYNU \H
VXP Rl 3\HV’ DQG *UDWKHU \HMG D/R\PZH B R Q K B SWHDRR
LQ WKH FRXUVH RI WKHLU HGXHADWGRQ®HJTKML Y XDV VEL
RI WKH QXUVHV ZKLOH WKH UHPDLQLGRQ W N®&RYH
PHDQV WKDW D JUHDWHU S DUDW RH W RUVEN | VQLDMNHO W
VRPH FRQFHSWXDO PRGHO LQ WM FIRX LBUHH RH QWK HWUK
ZKR VWDWH WKDW KDYH QRW H®RRER VOHRWH & IR ¥ THFR
VOLJKWO\ SUHYDLO 1XUVHV |UWREG WIRK LERY SLtW B VI
BWUDNRQLFH VLIJQLILFDQWO\ PRSJHF LULHT X R Q WIDS WWXQIF(
LQ WKH FRXUVH RI WKHLU HG XK KRY S ZWBDONDRI Q K
+UDGHF DQG 3UDFKDWLFH HQFRXOQMINUHLGN KW IORIWW H
H[SHULHQFH XS WR \HDUV VIHQ@ERXKD/QIMUMGP R UHS |
FRPSUHKHQVLYH PRGHO LQ WKH FRXUVHVREMWKHIOR ®
ZRUN H[SHULHQFH UHSRUW RQ B\ V(GXQEDWIDRXQNV KD \HE
FRQVLGHUDEO\ LQIOXHQFHG W KA VHDHD WILRKQ NV JDULWL
PRUH IUHTXHQWO\ HQFRXQWHUH® DV K/I$ HFRX UM HF RRQ FWM
HGXFDWLRQ ZKLOH QXUVHV ZLWIGC%ERWLR®R HQAR SW
OHVV I[UHTXHQWO\ ,Q DGGLWLRQHWKBNQGHBR\FRRR.
D VSHFLILF FRQFHSWXDO PRGHIORQQPWKH RRXIUXWHR R/IO!
ROGHU QXUVHV FDQ DOVR EH UHFRJQL]HG 'LDJUDP 1
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$V ZH VKRZ LQ 'LDJUDP 1R PRUWKWKQXQUNB®IDQV?z
UDWKHU \HV RU \HV WR WKH F)XQHRXQR\H @ K I&\WOKDHIM |
GRQYV FRQFHSWXDO PRGHO /HWH VKDY HRQ B QWK IHW®
TXHVWLRQ QHJDWLYHO\ ZKLOH WKHDQWREBUQEQERQ !
NQRZ 7KXV WKH FRQFOXVLRQ ZKLMAK GOQVEM DWDW
KRVSLWDOV RI 6RXWK %RKHPLD QUSIEIDRQ MPUIH* B OG R
FRQFHSWXDO PRGHO 7KH ORZ QXP EHW VRU LREEXWLLRYD \!
LQGLYLGXDO ILHOGV Rl WKH RR @8 S@JHQF \WAHKDNWW R | C
VLIJQLILFDQFH ZLWKRXW FRUUHFWLRQ

m*"SE}vPoC PE

TAUI9
ﬁ o
oTURA9 hv ]

ouUiI9

]* PE
ituno A OMSE}vPOC ] PCE

ioui9

'LDJUDP 1R
(QFRXQWHU ZLWK ODUMRU\ *RUGRQYV FRQFHSWXDO

IHYHUWKHOHVY VWURQJ WHQGHQIRMRN WR IKRVSE WH
YHVNp %XG MRYLFH DQG 6WUDNRQLFH INGIFRKQWBU H
ZKLOH WKH QXUVHV IURP WKH KRVSLQVEBODFKID WLJG
HQFRXQWHUHG LW WKH OHDVWKDWA TQOHOWHY\ Z WV KD O Y
ZRUN H[SHULHQFH \RXQJHU QXUVHV DQRR®& QAUVHV
HQFRXQWHUHG WKH PRGHO PRUH IUHTXHQWO\

$OPRVW RI WKH QXUVHVXWK WRK KRIMVSBQ VEBIO|
VWDWHG WKDW WKH\ UDWKHU BHVGHIR® LWHKID\FRQHFE
PRGHOV LQ WKHLU SUDFWLFH | ORKH QXD\HD DX B UNRY
DVVHVV WKH IDFW DQG FKRRV MW KK H HOPOVULZHD F , ROV
RQH WKLUG VWDWHYV WK®RVQRMHXYBWKHK 8URGH
WKHLU SUDFWLFH 7KXV LW FDRGPHW WIXW HGV MV KD Wk
SURFHGXUHV IURP WKH FRQFHSMWXDOLBPRW BO B WY BV IKC
QXUVHV IURP WKH KRVSLWDOV RI 6RXWK %RKHPLDQ 5
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18U19 iijusg WB"SE}vPoC PE&E
] S
ohv ]
()U(&:; PV
<>' ioUI9, - PE

N & o
16U009 Or"SE}vPOoC 1 PE
'LDJUDP 1R
8VH RI SURFHGXUHV IURP FRQFHSWXDO PRGHOV LQ S

BWDWLVWLFDOO\ VLIQLILFD®@W @IKLNUHQGPHVLRQ KU
DPRQJ WKH QXUVHV IURP LQGLYLGXDRPKWR KB LMRIQT\H S&
PRGHOV DUH XVHG LQ SUDFWLFHP S\W KW LER\DODLINDD OFA
BWUDNRQLFH DQG YyHVNp %XG MRANSLAMD @ KRIOFH R K KIVW
WKHP VLIJQLILFDQWO\ OHVV KKHSIDAEMHGXKHWKHY QO
WR WKH GXUDWLRQ RI WKHLU \ZKRRINVH[S H R IUHNQ H 5 HIUKLL
WKHP PRUH IUHTXHQWO\ QXU YV HVQEHWKY W KNHK 8 RRQUIRIAH
OHVV IUHTXHQWO\ ,W ZDV DRDWR Q@NIL\DHW HDW IC 9P R @
HGXFDWLRQ XVH WKH SURFHGXUHRKLWH @XUNBEWQWR
DQVZHU 2GR QRW NQRZ~ PRUH |UDBIQ®H QWD HW KDIQN
SRVWJUDGXDWH HGXFDWLRQ XWH MWKBPSURFHGXUHV C

7KH QXUVHV ZKR VWDWHG WKH XVH 8WXR PHP & GRIPOHGL
WKHLU SUDFWLFH DQVZHUV 3\HVU DYG HG DARPHU F\HR/
HQGHG DQG ILOWHUHG TXHVWLRQV W R/)IDISF ZHKOIW K
LQIRUPDWLRQ RQ WKH FRQFHSWXDO PRBM®V1IRQ QXU
RQO\ DERXW RI WKH QXUVHV FRRIVWGRQ R RD
WKH FRQFHSWXDO PRGHOV LQ QXUVLQJ V8®RWR |
KDYLQJ VXIILFLHQW LQIRUPDWLRQ DEXEH WWRH DOWHADLQ
TXHVWLRQ DQG FKRRVHV WKH DQVZNW BWGRSQ W\ DNAQ R
SUHYDLOLQJ PDMRULW\ RI QXUVHVW KUWRRDWK5HBERRG |
FRQVLGHUV QRW KDYLQJ VXIILFLHQW LIQQRQPDWLICRIQ |
7HVWV RI VWDWLVWLFDO VLJQLWKAD/QFBIVFHRER®B @ RWA
QXPEHU RI REVHUYDWLRQV ILOWHWREG RIXHNAD DR Y
IUHTXHQFLHV VXJJHVWV WKDW WKH BOVW WLEXOMLURQ
LWV LQGLYLGXDO SDUWV VHIJPHQWHG E\ VRFLR GHPR
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dUO9 m"SE}vPoC PE
61V 1iUd9
@hv ]
ol PE

N & .
U9 orsSE}vPoC ] PE

'LDJUDP 1R
6XIILFLHQW LQIRUPDWLRQ RQ FRQBHB®YXDD PRGHOV L(

$V ZH VKRZ LQ 'LDJUDP 1R WKHNWHYXOQNV VXJJHRVY)\
WKH QXUVHYVY DUH QRW DEOH WRDDWVHYLNFXMKHW&HLUQ
ZDUGV LV VXLWDEOH IRU QXUVLQJ GRWRPMQWIDWL
FRQFHSWXDO PRGHO $ERXW R/\N VW\KHHP QYU V H
VXLWDEOH WKH UHPDLQLQJ WK MO FMRKCDA/O MWL |
ZKLFK FDQ EH UHDFKHG LV WKDWHRW LFRRY WVRQ RWK HF @
WKDW WKH\ FDQQRW DVVHVV WKH VXRWDEXOVMQJIRI
GRFXPHQWDWLRQ LQ WKHLU ZDUGWFRIQH OHD O HWH R
FODVVLILFDWLRQ GHPRQVWUDWLOWMNDWLEWILRKEOQ
RSLQLRQV RQ WKLV LVVXH LQ KRVSLXMDWHV RU R R XWWKKH
KRVSLWDO RI 6WUDNRQLFH DUH DEVRWXWHONKARQY
FRQFHSWXDO PRGHO IRU QXUVLQJ GRFXRUR WW KH R Q
QXUVHV IURP WKH KRVSLWDOV RI yHVWH WKIEG MRDNV
FRQYLQFHG SDUWLFXODUO\ WKH RXWWYHY GHRPDWHK H
DEOH WR WDNH DQ XQDPELJXRXV VWDQG

W VKRZV WKDW WKH RSLQLRQV QRQOW BIP\R @ X MWKAHL R &
DW WKH REVHUYHG KRVSLWDOVDUBMUDHW PRUMKLQUND
XVH WKH FRQFHSWXDO PRGHO ZKLOHQQWWVWWD N H RP
QHJDWLYH VWDQG PRUH IUHTXHQWOW R7 K\NKK/L W K MV }
FRQGLWLRQHG E\ WKH W\SH RI ZIRUGWKHN\ AR LY
FRQGLWLRQHG E\ WKH GXUDWLRQ Rl XBVUMNVH [BRUWN H
H[SHULHQFH WKH PRUH XQFHUW IPLRU H VI UMKTEKIHO W W
DQVZHU 3%, GRQTW NQRZ LV ,W ZH RBQ2\DR RGH RRQ W\
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SRVVLELOLW\ RI XVLQJ WKH FRQFHSWX®D® LPRGHO
FRQGLWLRQHG E\ HGXFDWLRQ

ifUi9 fiuT9 m 8E}VPoC PE
Ui ﬂ' 8 PE
fTui9
oDhv ]
o] PE
d30Ud9 I:I"éGE}VPO(; ]' PE

'LDJUDP 1R
6\VWHP RI FDUH RI WKH UHVSRQGEBDWAVIRARQXSODFEH |
GRFXPHQWDWLRQ SUHSDUHG DFFRUGQLQJ WR WKH FRQ!

ODLQO\ QXUVHV ZLWK XQLYHUVLWLWGZXKDOH RX SWUHHVY
6=4 DQG SRVWJIJUDGXDWH HGXFDWRR@W RUWHR 2 U H7TEXN\C
FDQ EH VWDWHG WKDW WKH VWDQ&SRWRMW WA HVRL
IDFLOLW\ DQG WKH W\SH RI ZDQ ® W K H VKKH GEX ZIRW N K «
ZRUN H[SHULHQFH DQG E\ WKH GHJUHH RI WKH HGXFI

6U09 i8UB9 m"SE}vPoC PCE
ouUi B PE
@’ oDhv ]
o]e PE

OrSE}vPOC ] PE
TTUi9

iouo
V

'LDJUDP 1R

1XUVHVY RSLQLRQ RQ WKH XVH RI RIQMJ FGRRA-PIHQXDIOWR. R Q@
1
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$V ZH FDQ LQ 'LDJUDP 1R RIWKKHK®X S YWD @R
BRXWK %RKHPLDQ 5HJLRQ ZRXOG ZHOFR®HZWKKLXYV H
WKH QXUVLQJ GRFXPHQWDWLRQ WDINDMQ EN VW DIDEGW
WKH UHPDLQLQJ GR QRW KDYH D FIORNDH VRISH QL
DQVZHU , GRQ W NQRZ 7KXV PRVAR QKHS\MX DS R RH3U
ZLWKLQ WKH QXUVLQJ GRFXPHQWDXH RAQL | I HKN/ \EW D\
KHDOWK FDUH IDFLOLW\ WKH QXUGH & RWN 8 UHDH L2
SDUWLFXODUO\ E\ WKH QXUVHV DWPRWHDGE R BILFHY B
RSLQLRQ RQ WKLV LVVXH WKDQ WKHI @XOUNM M UD R/Q\M KF
IUHTXHQWO\ VWDWH 3, GRQIW NILRZIV RD W/ KPLH/D DX H\
GLIIHU VLJQLILFDQWO\ DPRQJ WKH §XUMHWW HMR B LW K
VKRUWHU ZRUN H[SHULHQFH SUHIHU W@EHQXVWLRD R
GRFXPHQWDWLRQ ZKLOH QXUVHV ZLWHKTRRQWHU &R
QRW KDYH D FOHDU RSLQLRQ RQKDMWLWKH \VH RW R
FRQFHSWXDO PRGHO ZLWKLQ WKH QXUVHIQUHIREXPH
QXUVHV ZLWK XQLYHUVLW\ HGXFDWLB® VIKILUIHS XDW
HGXFDWLRQ GR QRW KDYH D FOHDU, RERQIWNQRE F
PRUH IUHTXHQWO\

ouUi9 B "SE}vPoC PE
TTUR9 iAuT9 m PE
QV’ Dhv ]
o] PE

ODr"SE}vPOC ] PE

'LDJUDP 1R
1XUVHVY RSLQLRQ RQ WKH XVH RIKRRQOWWS\OLH F FERAFEX W ) B\
LQ 1

$V ZH VKRZ LQ 'LDJUDP 1R WKH MOQWIODW.V RI RMKH
WKH UHVSRQGHQWY H[SUHVVHG WKHH UFRFQRNSHQMD @
PRGHOV ZLWKLQ QXUVLQJ GRFXPHQWBWLIHQ QKWOWHX F
SURFHGXUH DQG WKH UHPDLQLQJ KER DWRWK KD&R
LW ZDV FRQILUPHG WKDW WKRVH 2RO SRRHGHOD 8 RHQX
DJUHH ZLWK WKH XVH RI PXOWLSOHB FRQFHSWXDO PR
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m"SE}vPoC PCE

17U79
1Tu19
oDhv ]
ol-PE
D OASEIVPOC ]+ PE
18U

'LDJUDP 1R
5HVSRQGHQWVY LOWHUHVW LQ HERGBWIWRXIDO FREUONV
1

7KH ODVW SDUW RI WKH UHVHDUWFKZDWK HR BXWIDGRR @ R
LVVXH Rl HGXFDWLRQ

W ZDV DVFHUWDLQHG ZKHWKHU \BR XWX U\RHK\H PUR P
5HIJLRQ ZHUH LQWHUHVWHG LQ HIGKRQRPHRWBPDOFRRKQG}
7KH DQDO\VLV VKRZV WKDW D@ [3WBRVMVQEO K TFRX RV F
DUHD Rl FRQFHSWXDO PRGHOV SUHY®SLWD CD/P R Q6 RXK
%RKHPLDQ 5HJLRQ $OPRVW RQH KDOINKFK OB RNKRYVH
LQWHUHVW $ERXW RI WKH HW ZKY GH SIRK WY
UHPDLQLQJ WKH TXHVWLRQDZDWZ BR W, FORHD W
NQRZ 7KH VLPSOH FRPSDULVRQ RIDUWH@XWVWN IURF
WKH KRVSLWDO RI 6WUDNRQLFHGXKRIH® QKA FKRX K M W
WHVWV RI VLIQLILFDQFH FDQQRW RH RE\SOW WBWERI \
H[WUHPH VFDOH YDOXHV 1XUVHVNZHWSK PIHEQLKHP \GKR
PRUH LQWHUHVW ZKLOH QXUVHVVRLER UM KHH[ S/HKURLUHADHF
WKHLU EUDQFK DUH OHVV LQWRBUHVEB® RREWMH[WW,
LGHQWLDUKOGP 1R
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'LVFEXVVLRQ

2QH RI WKH JRDOV RI WKH UHVHDU¥KHFRBVHOWRI
LQIRUPDWLRQ RI WKH QXUVHV RQ WKH BRQFRBWXD
NQRZOHGJH VKRZV LQWHUHVWLQJ ILQGLBX®DWIODW
ZLWK 94 UHSRUW KLJKHU NQRZOHGJH RDQVRRGH®FF
ZKLOH WKH JUDGXDWHV RI 6=a DQ&FOXWLRH WH S\RU ¢
ORZHU NQRZOHGJH 7KLV UHVXOWWOH EW XG\ODWRIG [
UDQJLQJ IURP DGYDQFHG YRFDWLRQWDW 'WBKRRYVDWF
XQLYHUVLWLHV LQFOXGH VXEMHFW VHGHD® EQYN B LRWXU
VWDWHPHQW RQ WKH UHVXOWYV SY\H¥RQWHISWLIX®D OL P R
LV TXLWH ZHOO NQRZQ DPRQJ WKHRQXUWK®JEDWDFI
FRQFHSWXDO PRGHOV 3DUNHU HQZ B R Q/QIEF W RR
DVFHUWDLQ ZKHWKHU WKH UHVS R QWGHQ RIVWNKHH B HAVKKL
FRQILUPV RXU DVVXPSWLRQ WKDW 0 *RWRRQYKH FRC
QXUVHV 7KH UHVXOWV VKRZ WKDW W P LLQOR ERIMOL
SDVVHG LQ UHFHQW \HDUV DW WKH O®YHIQ®| DG
XQLYHUVLWLHV 7KH SUDFWLFDO XVUHWRHUNRB RR QFK
VSUHDGLQJ LQ WKH QXUVLQJ SUDFRKIFPLDQ WHH K®
7KHUHIRUH WKH UHVHDUFK DVFHUAMDPHQSIGREKIEW KH VY
WKH FRQFHSWXDO PRGHOV LQ WEKBLWDSU D FEVOIPFRY Vi V
RI WKH QXUVHV VWDWHG WKH\ XVH W KLHQ SSIRIFAME XFUH-
7KH UHVXOWYV DOVR VKRZ WKDW W R FAHSWHX R D WIRHE 150
SUDFWLFH GHSHQGV RQ WKH OHQJ®WXUR/IHW K HH G R &DWH
1XUVHV ZLWK VKRUWHU SUDFWLKH >QXU WHVH Z LRVRU M
ORQJHVW SUDFWLFH XVH WKH SURFY@KRHVWDHVNGI ¥
XVH VRPH SURFHGXUHV IURP WKH FRQ@FH$WXD® PRG
DVNHG ZKHWKHU WKH\ FRQVLGHU KKIHQ FR/XFHFW MK C
PRGHOV LQ QXUVLQJ $V ZH VKRZ LQ GILQXWI/M\UR
FRQVLGHU QRW KDYLQJ VXIILFLHQW L QM UPHWFKR Q
VHHPV WR EH DQ DODUPLQJ UHVRQW L WK F RHREW i URY
SURFHGXUHV RI WKH FRQFHSWXDO PR &RBORU PDDILROP
RQ WKH FRQFHSWXDO PRGHOV LQ QKHUVHQW R7K@RUHHD
WKH RITHU Rl FRXUVHV RI OLIHORQJ HGXFDWLRQ IRU
7KH UHVXOWV SUHVHQWHG LQ 'LDJUUDPRW KR MW DE
WKH TXHVWLRQ ZKHWKHU WKHLUDWFWWNPVRLVFDEGHL
QXUVLQJ GRFXPHQWDWLRQ DFFRUGLQJ DAWMRHWK MW KIR Q|
QXUVHV VKRXOG EH DEOH WR DWYRVUW S\OOF M \V QG RVR
D VXLWDEOH FRQFHSWXDO PRGHO ZKH\NX ©IWULQ JQWW!
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OLQH ZLWK WKH SURIHVVLRQDO GQ@ W HUDWWX Y HW )& \\a
DQG :KDOO VWDWH D ORW RUHYX NN B EEHO WHRY K DAY IKIDR
FRQFHSWXDO PRGHO WKDQ WR XVH PX®WLSOH PRGI
7KH UHVXOWV Rl WKLV UHVHDVHAK ZBHNL®J D@H VLD
ZDUGV SUHIHU WKH SRVVLELOLW)\ OMR QXWUH/ MAK HU R QA
LQWHQVLYH FDUH XQLWYV WDNH QNJDRVSYUH WHWQDD G WP |
DJUDP 7KLV UHVXOW FDQ EIHZBH & DDWMH & K\RR/ W B B UFE&\
WKH ZRUNLQJ KDELWV WKH QXUVHV LRIVKH WY HDOV R
FRQGLWLRQHG E\ WKH GXUDWLRQ RFD/QKBHQXWDKAH C
EDVHG RQ WKH UHVXOWYV W KDMR Q/&IHW\\R Q 8 G SER L\ KVH\
IDFLOLW\ DQG WKH W\SH RI ZDQBUWHKM SMHMHV VERH N
RQH FRQFHSWXDO PRGHO ZLWKLQ WK HVKQXURDW HER
ZRUN H[SHULHQFH SUHIHU WKH XVH Rl QRIQH FRQ
GRFXPHQWDWLRQ PRUH ZKLOH QXU \RHWH ZIWHAR XHRQQN €
GR QRW KDYH FOHDU RSLQLRQ RQWHKGVWRKNWHWKW X
RQH FRQFHSWXDO PRGHO ZLWKLQ WK I XW VE RO DARF
E\ QXUVHV ZLWK XQLYHUVLW\ HGKBPWWYLRI VKXY GLS/R |
WKH XVH Rl RQH FRQFHSWXDO PRGHO ZLRXLQKBXUV
GXUDWLRQ Rl ZRUN H[SHULHQFH D Q\GHB G KR DHDICR Q R/
IRUPXODWHG WKH WKHVLV UHODWHD® W R GMION X\ M K
QXUVLQJ GRFXPHQWDWLRQ 1XUVENOWRPN ZWDKRZ \
LQ 'LDJUDP 7KH TXHVWLRQ ZD\DWVHIWQ MDY VDD WKRWW
QXUVHV ZKR SUHIHU WKH XVH RI RQWN RRG W® H RXGIGR
PXOWLSOH PRGHOV DQG YLFH Y H UMD WKKHNUBNWKORSW
$V ZH VKRZ LW LQ 'LDJUDP  WKR ZYQW RDWL \D RR XWK H
WKH QXUVHV H[SUHVVHV WKHLU G LL\SIDIJHJ HFHRRQHFI\E WXL
PRGHOV ZLWKLQ QXUVLQJ GRFXPHQWDKR\RD ZER BW HZ
WKH XVH RI RQH FRQFHSWXDO PRGHOLSAHRRQDB B$MB
PRGHOV DQG YLFH YHUVD 7KXV\W\W RBQVEKH K\R D SVLHAGC
BRXWK %RKHPLDQ 5HJLRQ SUHIHU WKH XQXUWRLQIQH F
GRFXPHQWDWLRQ 2QO\ D PLQRULKH RV M RH RXONS RS
PRGHOV EXW WKH UDWH RI QXUVHV ZVUMWHKRXW D
FRQVLGHUDEOH

‘H FRQVLGHU WKH UHVXOW LQW HIHSRUMYQ JR QD OW KF
LQIRUPDWLRQ RQ WKH FRQFHSWXDQKRRGHIDAN WIKHQ\®
D SRVVLEOH FRXUVH RQ WKHVDIWHDBR) ERQFHHIBQVKQ OLP
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&RQFOXVLRQ

7KH UHVXOWV Rl WKH UHVHDUF®& WHKRIZNQRZW HEKH &
FRQFHSW RI FRQFHSWXDO PRGHO LQ IQXUXH GH SHYG
RQ WKHLU DJH ZRUN H[SHULHQFHIDREDODLRW EX W gF
SDUW RI QXUVHV VWDWH WKDW WHKG \VIRFPW KFHRIQ RH S®/
PRGHO LQ WKH FRXUVH RI WKHLUI H\GKH D\@ DRQV LD \L A
DOVR EH VWDWHG WKDW ODUMRUACRWGRIQGY FHRMF HNS
DPRQJ WKH QXUVHV IURP WKH KRVSLWRB®W Rl ®RXWK
WKH QXUVHV RI WKH KRVSLWDOV RIDB\R XWKHKI \%URIX\W R H
GHILQLWHO\ XVHG VRPH SURFHGXUHVUI SRD MNKLH I R Q
FDQ EH DOVR VWDWHG EDVHG IR®PNVWHK HI KR X 6 MWVD OW
XWK %RKHPLDQ 5HJLRQ SUHIHU WKH XVHVRIQRQH FR
GRFXPHQWDWLRQ 2QO\ D PLQRULKH RV M RH RXONS RS
PRGHOV EXW WKH UDWH RI WKH QXKNHW\ALXMK RXW
FRQVLGHUDEOH 7KH UHVXOWYV [XURMKH®QWHURR WY KOG
SRVVLEOH FRXUVH RQ WKH DUHD RI WK®FGSUWAKD\O I BR
WKH KRVSLWDOV RI 6RXWK %RKHPLD QVERDLRQ ZRX WV |
H[SHULHQFH VKRZ PRUH LQWHUHWW ZIXQGHVR KUV R J
ZRUN H[SHULHQFH LQ WKHLU EUDQFK DUH OHVV LQW!|

SHIHUHQFHV

$5&+%$/28629E $ 6/(=E.29E = $SOLNDFH Y\E

RaAHW RYDWHOVNéFK PRGHO$ GR NOLQLFNp

D NRPXQLWQt SUD[H O Y\G +. 1XNOHXV , 6% 1

)$5.$429E ' D NRO 2aHW RYDWHONUWELEQG WWRHWB
6% 1

),7=3$75,&. - - +$// $/ &RQFHSWXD®QMROGWIOW RI

DQG DSSOLFDWLRQ HG 6WDPIRUG $SSOHWRQ

3$5.(5 0 ( 1XUVLQJ 7KHRULHV DQ @G KXQNVE 8 O SKIOF
) $ 'DYLV &RPSDQ\

,6%1

3$9/E.29E 6 ORGHO\ R&AZHW RYDWHOXWYtWDGERBVWI
,6%1

5,(+/ 6,6&%$ - 52< & &RQFHSWXDO WREHOVH®U C

1RUZDON &7 $SSOHWRQ /DQJH ,6%1
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6('/E.29E * .$/E729E ' 9\EUDQp RAHW RYDWHO\
WeéuDQp Gtw Y\G 3UDKD 7ULWRQ ,6%1

:$/6+ 0 ORGHOV DQG FULWLFDO SDWKZDAV LQ F
%DLOOLHUH 7LQGDOO ,6%1

7KLY DUWLFOH ZDV GHYHORSHGKRQ@®W&H EDVLV RI
SURMHFW GHQRPLQDWHG p8VH RI WWH RFR QYFHEWRXWD Q
QXUVLQJ GRFXPHQWDWLRQ LPSOHPHQWHG DW =6) -8

3DYHO 6FKRO] 9DOpULH 7yWKRYi )UDQWL&HN '"ROIN
8QLYHUVLW\ RI 6RXWK %RKHPLD LQ HBIOWK DRG MRFL
6WXGLHVY 'HSDUWPHQW RI 1XUVLQJ DQG OLGZLIHU\






$ J\HUPHNJRQGR]iVL V]IDEDG\
LG WDUWDPD

5 HGRU $QLWD 7DNiFV 3pWHU
'"HEUHFHQL (J\HWHP (JpV]VpJeJ\L .DU

EHQ LQGXOW NXWDWiVXQNEDQ D]W XN Fp QML VW & W
J\HUPHNHY Q N PXQNDHU SLDFL LQWBIOWELYWWVW@Rd
(PSLULNXV YL]VJIODWXQN DGDWJ\&WHA pVBhRQ 6YD ERJO F \
WeN DKRO | PYHV NRU~ J\HUPHNHW\WQHYHO C
NHU-OW VRU $ NpUG tYHN OHNpUGH]pWAH UDN BVHW * GBH \
PLQWIiQNEDQ V]JHUHSO Q N PXQNDHWi\&BiMD RLp W QMCHM
WRQ NHUHV]W+O WiUWXN IHO D PHJNQUGH|pWW ® SR
J\HUPHNYiOODOiVW N|YHW HQ PiU ~MEyO PXIQNIiED i
OHKHW Yp YiOW D NpW YL]VJiOWVFH RSOUHEY [WVYHIQDNE
IHQW HPOtWHWW NXWDWiVL HUHGRp & LRHO BN @ oW
NHUHVWeN D YiODV]W KRJ\ D NLVJ\HUPHNHW QHYH{
J\HUPHNJRQGR]iVL VIDEDGViJ RSWLPiOLV LG WDUWDF

'2, DPV
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(O |PpPQ\HN

$] HV pYHNW O D NpWNHUHV V F@ DNOIG]MHRGHDWD PIXX
NiED W|UWpQ EHNDSFVROyYGiViYDO HHMDBI QR D REE+ D)
LQWpP]PpQ\HV NLVJVHUPHNJRQGR]iV QHYHOPY $] DQ
LOQWpP]PpQ\HV NHUHWHN N|]|[WW W|UWpQ]tOR|ORY BilL
NpSSHQ KDW D J\HUPHN pU]JHOPL BELWH@MHPLL W P il Q)
(]JW DODSXO YpYH D] 2(&' D J\HU P H3\ HHORH NoJRQGRY] pV. J
PHOOHWW pUYHO %HQHGHN $ JRQGRVNRGY RW
J\HUHNHN D NpV EELHNEHQ MREED® W B E Wi QtWH Q M/NI
DNLNNHO NHYHVHEEHW IRJODONR]WDNJNVQMW HIOWP p$ N
Q\HN KRVV]~ WiYRQ KDWQDN D J\HUHNHNH YH\O® \G pIAU E
J\HUPHN D FVDOIiG pV D] HIJpV] WiWVWBSBRPRP V]HPSRG

6]iPRV D] (J\HV+OW EOODPRNEDQ N pV}HMWP HNKHWD !
DQ\iN iOWDO U|YLG LG WDUWDPUD LJpiQ\KBDYWHWWD O\H
YDQ D J\HUPHN IHMO GpVpUH NRJQLWMEF plX\GINVIpylpU D
UH *UHJJ HW DO (EE O NLLQGX QYD WUMJIKRIW D
HJHN D PHJIiOODStWiVRN 1DJ\ %ULWHQQ NHW Q (U\H ®Ry
Q\HLN V]JHULQW D] DQ\D U|YLGLG H ME& YRWWX-HRIDRDLY DG
WiVD D J\HUPHN NRJQLWtY IHM GpVNURiV KDD Dp]Y R WaV b
NHYHVHEE LG WDUWDPUD V]yO OLQBH®BOEMH®WD PH
DQ\D D J\HUPHN KyQDSRV NRUIQIiO KDPDW REP YL\
QDSL yUIiEDQ WHV]L ~J\ D I H-QM NHROO t Vp-UMIMS NBH JE) Wt
YpJJHWWVpJ PHQWpPQ YL]VJIiOYD D MHYGMEW DYWRODR
V]*O N J\HUPHNHL iOWDOIEDQ YpYH QHRINIHRXYGIGQHI
NiED iOOiVD PLDWW NHGYH] WOHQ KDMW HONULHXNG BB D
] V]*O N J\HUPHNHLQpPO WDSDV]WDD® DNKLF BN GJLLNV W
KRJ\ D] DQ\D NHUHVHWH MyWpNR@ KDWDYWIOpEtLRD |
UiVEyO V]iUPD]y EHYpWHO DODFVRQ\ i ®I\V B O\ EB FWH®J
KiWWpU HJ\LN |[VV]HWHY MHNpQW H RVOH Q/NH MY WS @] el
J\DNRUROW MyWpNRQ\ KDWiViYDO VI¥O G EKIDQ DD K i DVQAIL
JRQGRVNRGIV PLQ VpJH QHP KDODGMD PHJiW] LIpQ\E
PLQ VpJpW *UHJJ HW DO

$ QHXURSV]LFKROYJLDL NXWDWiVRN VW HUMHNMDNW I HR
JRQGR]YKR] HOV VRUEDQ DQ\iKR] DSiKIRIQW&]WAN HND
D V] OHWpPVW N|YHW HOV pOHWHYPHQ W/REIW VY VK PY
JHOPL IHMO GpVpUH 6FKRUH (EE ©JDLQYHYW NH]
WiO D J\HUHNEH KRJ\ H] DODWW D]LIQGV DX DIVGWWQD]I G
Ui 1HLGHOO H]JHO |VV]HI«JJKREN @ HDJ Mp WNEHWH
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LG LQYHV]WiFLy KDWiViWw DEEDMHY HN WR OGIPEHQp\D |
NRJQLWtY IHMO GpVpUH YRQDWNR]y QHXWRSV]LFKR
OXQNiMiEDQ D] HO ] NXWDWiVRNWUYQGt\WOMWS$HURD QB Q
KDWiViW YL]VJiOWD D J\HU P I®NGWMEHQO LPH @VHMNU | R Q R
VIHWHY L D] HPEHUL W NpQHN V N|]YHWGHORD WiUVD ¢
HUHGPpPQ\HL V]JHULQW D] DQ\iN J\HUPHN{~NHBAPY HV
QpON+OL RWWKRQPDUDGiVD SR]DWG ¥ VHWD\N i VARLD CD ER IV
GLN RWWKRQ W|OW|WW LG V]DNQD N]RQ W H\HIW Bl W EU
NLIHMHJHWWHQ MyWpNRQ\ KDWiV~ DjVBIQ\®] RN ByOL
DQ\iIN DNLN My PXQNDKHO\L OpJN|UEHQX®RDO®R]QD N
VDMiW J\HUPHN*N HPEHUL W NpMpW ULV MRENEDQ/NLD
ON NHYHVHEE LG W W|OWHQHN J\HUPHNHEENHO D]
APXQNiIW YpJH]QHN  H U|YLG LG DORIRVU WA M) BDE VL] QQE
PiFLYYDO pV LVPHUHWWHO UHQ G HI@NBI ] W DK HWHAUPIH D ¢
pV DJW N|YHW HQ YDJ\ SRWHQFLiOLVDQD&BKRJREE W
KRJ\ PLQGH]W iWDGMiN JJHUPHNHLNQHN " 1HLGHOO

$ I\ HUPHNJRQGR]iVL VIDEDGViJ RSW
NLVJ\HUPHNHW QHYHO Q N DVSHNW.

.pUGPVNPQW YHW GLN IHO KRJ\ PLO\HQ WKW WDVVDO
FVDOiG NRKp]LyMiUD M|YHGHOPL KHOQQHWP UMD DC
PiVNpSS IRJDOPD]YD PHQQ\L D] D] RSWpB@HNpLG D
EHQ pUGHPHV RWWKRQ W|OWHQL" $ V]DNPRENUHN |
iOOIVSRQW H WHNLQWHWEHQ G I HXJi ® ONDFSW AEKEDLWN/X W |
D KDUPDGLN pV QHJ\HGLN RWWKRQ W|OWNRW RYWH N
SR]LWtY KDWiVD NLVHEE PLQW D JWHU PHMUPBDPRIW pC

(] D YPOHNHGpPV YLVV]DW+NU|] GUD LYA,j® JLOD W L
OHQQ\L OHQQH D] LGHIOLVNRWGGHIVRQ NWMN WKW P L\G +
VIHULQW RV]WiO\R]J]WiN D YiODV]DGPNi\WAH\P IBDNF M D i
HJpV]H VIHPSRQWMIEyO V]iP~ iEUD

$ PHINPUGH]HWWHN D JRQGROWMGNL KRIO B pVYFPel
D] D OHINHGYH] EE KD OHJDOIEE KNBRPEEYLJ RW\WMKR
ULQW HOHJHQG NpW pYHW RW RKRROW| @YV HWMQLY VP AL
$ FVDOIG HJpV]H VIHPSRQWMiEyONDQORQHEDW HP DU KiVRR
LG WDUWDPRW LGHIiOLVQDN V WJBEQ\PL@MLN HDVG X
OHJIHOMHEE NpW RWWKRQ WO W§WW QY HAB I\ B QWD @R
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Wy HJ\ pYHV LG WDUWDPUD V]yOy O\RUPGENIR PGRENL
URP HVHWEHQ HOHQ\pV]

| .

*\HUPHNH VIHPSRQWMiEyYyO 6DMiW VIHPSROPBREWMIEYS@ FVDO

| D/HJIHOMHEE Ky DSRNyQDSR\® KyQDSR)V

V]iP~ iEUD $ J\HUPHNJRQGR]iV RSWLPIOLV LG WI
WHOMHY PLQWD 1

$ NpW DOPLQWD YiODV]DLW N¥&NL QWKW YIDO W piOi/@!
WDOWXQN $ GROJR]y DQ\iNQiO LN HJIRPU \D HOWEWM (& EPH
iOWDO SUHIHUIOW RWWKRQ WS$EW KSIMW LY GXW]DNQQpC
DOPLQWiQiO LV NLUDM]ROYGILN) W] D PN OOPHSRGW PJHID
OLVDEE KD D] DQ\D KiURP pYRB NROVYWRRQ WDUWY]NRG!
$ J)JHUPHN V]JHPSRQWMDLW HO WpUUWERHWKHH GI\H HWH DR @
D V N|JHO HJ\QHJ\HG+N JRQGRONRGR® W | K/DWRLO
LG VIDNUYyO ,WW LV PHJILJ\HOKRWi QiR N\RD i E\EIU F HW V¥
UpV PHOOHWW QDJ\RQ NHYHVHQ pKYQDIRIW FHYPDOP
OHKHW VpJ PHOOHWW
(OOHQWPWEHQ D J\HGHQ J\HVHQ O YO DD/QDiNEW30O D P
WeNU|] GLN KRJ\ D] HJ\pQL V]HP SR QRS R/N PN®IOHIDMN WH
RWWKRQ W|OWKHW LG V]DNRW Kp)EDSRVNDHUEYEXNVHE
JDGiVD WI|EE PLQW NDO Q D Np -KyOJHDBVNY]|[MOPR L
OiV OiWKDWy D OHJU|YLGHEE OHQ\HBMHE D SD Ky DBH
KRVV]DEE LG WDUWDPRW RSWLFIDGY R DN HPSR QW VNHI
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D] iOOIVSRQWRN HJ\IDMWD Nyj]JWHAW NJBIRQ GO H W piVW SR
V]iP~ iEUD

.- -

*\HUPHNH V]JHPSRQWMIiEyO 6DMiW V]HRPYR®WMIEyO
VIHPSRQWMIEyO

| O/HJIHOMHEE HlyQDSKyQDSO KyQD§g|

V]iP~ iEUD $ J\HUPHNJRQGR]iV RSWLPIOLV LG WI
GROJR]y DQ\iIN 1

$ MHOHQOHJ J\HUPHN+NNHO RWWKRQ @Y NPRYiLN/ H OH ¢
QHN OLQGKiURP VIHPSRQWRW PpUOAIJILUHOWpYB QD K i
ViJ LQWPpP]PPpQ\pQHN" HOV EEVpJpW KDERYWH®\R]]IN 0
IHOHWW YDQ D MHOHQOHJ pUYpPQ\EHQ QPRiOLMUPHL
LG WDUWDPiUD V]yOy RWWKRQPD U LGN VL JENEGW RW H
WDWODQ J\HUPHN FHQWULNXV VilyRJPO®MGLINHR MIQ
VIHPSRQWRN VHP PyGRVtWDQDN M HRIDBIVV PIRU Vi NLH
N*O|QE|] $ JV\HUPHN V]HPSRQW M DDV |DIGHN HOURWQW
J\HGH YpOL ~J\ KRJ\ D] D OHJMREE KD D]HI8® J\HU
EHO+O LV D KDUPDGLN EHW|OW |W % \pIDMIiW/p ¥ ¥ ED G WDO
HJpV]H VIHPSRQWMIEyO YL]VJiOYD D Np@QGRPVW D KDV
pV $ JJHUPHN VIJHPSRQWMIEyO DO RMINGBWNV CHUIWL|y
GXV D KyQDS DJRQEDQ D] HPHQIOHW® YR
GHNNHO DODFVRQ\DEE D] HO EELQpO $ W LGKyQDSR
OLVQDN WDUWyYN DUiQ\D W|EE P DQW \NpW E HQU HADp DH F
PiOLV LG SRQWRW PDJiUD D] Di@WUWD YRMIMHNRY WD WHI
HQ\pV] JRQGROMD KRJ\ D] D My D JHOMW HAYQHN |
PDUDG RWWKRQ OLNRU D VDMiWQHW B & WpQiEHYV |HiRIS
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PLQGLJ NHYHVHQ GH D] HO EELKH] Np\SBVOH QWM ]H
GHEE SHULYGXVW

N D B

*\HUPHNH 6DMiW VJHPSRQWMIiEyO $ FVDOIG
VIHPSRQWMIEyO VIHPSRQWMIEyO

O/HJIHOMHEED Ky@P@DS Ky@SKyQDS®HBAWXGMD

V]iP~ iEUD $ J\HUPHNJRQGR]iV RSWLPIiOLV LG WI
J\HGHQ J\HVHQ OpY DOQ\iN 1

$ KiIURP pYHQ W~OPXWDWy J\HUPHNJRQGRJWMiE@OV]D
PtJ D VDMiW pV D FVDOIG V]HPSRQWMIEMD PGH ifo
QDN V]iP~ iEUD
$ NpW YL]VJiOW DOPLQWD RSWLPi @LONRW RWK R/Q YW
Q\pEHQ KiURP MHOHQW V N+O|QE VD DHED Qi WV Y@\ P( @ X
MD" YiODV] OHKHW VpJHN PDJ\DUHPMW iRONG B DW WiRND
PRVW DJRQEDQ HWW O HOWpU HIQ JMRGHIQ LJINHM HDOMG Y
DQ\iN HVHWpPEHQ W|EE t]JEHQ WDSDV]WDAOQWPNWKRJI\ I
GRP’ YiODV]RN DUIQ\D DNiU D NLUWHD® RQHB W X GRV
YiODV]OHKHW VpJ HOIRJDGiV OHKHWPE |EVRIQMM D @ DLQ.
$]RQEDQ D] RSWLPiOLV J\HUPHNJRQGRAQHR]WEDGVi
GRP’ YiODV] OHKHW VpJQHN D] DODBVRIU @pVi DI B W
ODV]ROiVD IRQWRV D] pULQWHWWHWQHND BPRGBEPRIQV Y
OHPpQ\eN YDQ D WpPiYDO NDSFVRODWRVDQ
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$]AgQ V]JHULQW PHQQ\L OHQQH D] LGN p@IGH RPWDKR C
J\HGHQ J\HVHQ OpY DQ\iN DOPLQWIiMiE®DIN QM WH Oi
QDJ\RQ DODFVRQ\ YROW D AQHP WXGR® GR@MIRJYRN D
DQ\iINQiO H] (EE O pV D YiODM]RNWNWHJWNW-Q N
KRJ\ D] DQ\INQDN KDWiUR]JRWW Yp@®HBGQ V-\NH OV NI FiV
ODWED PHO\ HJ\UpV]W pSSHQ D NDWXN¥OIRQ BARVO YGilP X K
PiVUPV]W D NpUG tYHN OHNpUGH]pVpOQH D NMGRVID NFEWD
PiQ\ D *<(6 MRJRVXOWViJL LG WDUWDPVQBNHIQW RWp [
tJ\ D YIiODV]RN D] ~MtWiVUD NOPK]KHWMNNWiIiOiVNpQW

$ PiVLN V]JHPPHO OiWKDWy N<O|QEVpJ QKRPY D MHC
DQ\iN PLQGKiURP V]HPSRQW ILJ\HOHPEM YIWRPHNRU
PYHV NRUiLJ WDUWy RWWKRQ PHW\DREQDWD\WY HYNILAHANHHVE
GROJR]y DQ\iN LV D]JRQEDQ D] HOIRIOWRW MR/JLINP poit )
D J)JHGHQ J\HVHQ OpY DQ\iN D WPYUMM DGR UP |
WDPUD V]yOy RWWKRQPDUDGiIVW D J\HUPHMNiM]HPSRC

NDO DODFVRQ\DEE DUIQ\EDQ R Vi)W NWi]& F-5 R/Q BV R/ ¢
ILJNZHOHPEHYpWHOpPQpPO HQQHN D] L\AJDQWXW B/MDX P
OHJQDJ\REE N+O|QEVpJHW D NpW DOPLQWDVYpPOHPD
WDSDV]WDOKDWY $ YPOHPpPQ\HNLD HiODQiGGVSRESAR @ W
OpVPEHQ N|JHOHGQHN D OHJLQNIiEE HJURIWKR] UDVW L
DSDG $ KDUPDGLN ILJ\HOHPUH PpOW ypW [DQ G-R O DRJyH
DQ\iN FVRSRUWMiQ EHO+<0O D N+O|QELN VFHBSRQWRRY
YPOHPPQ\pQHN HJ\PiVKR] YDOyY YLV]ROQR\E V@ B IOHW
DQ\iN PHJHQJHG DWWLW&GMH PLQGKi WRIPURWMNWE H
VIHPSRQWMD V]JHULQWL YpOHNHGPW R POL & BiS0 W]Q\LIND \
KiURP pYQHN D] HOIRJDGIiViW D P p\CLHNNN @BW W PHOALSI RIQ-V
E|JLN HJ\PiVWyO $ V]iP~ iEUIiEyO @ iR R ONODOVKItW K DV
MXN KRJ\ D VDMiW pV FVDOiIG HJpV]E VHpOHOP NONH®It
VWUXNW~UiMD HJ\EHHVLN 6]HPOBBDWWXN [KKDVRIQIC
NpW YpOHPpQ\W WDUWDOPD]y RV]ORISRWH HW M\ NP Sy
HJ\PiIVQDN (EE O D]JW D N|YHWNH]JWHWpVW pPYRQM X N
DQ\iINQiO QHP YiOLN NHWWp D \DOIQMDWp b\G HDN AV D ©S & LWL
FVDOiIiG pUGHNPW pV IRUGtWYD PH®NHWM \DQID N UNPBIBIWLA
KDWiUR] PHJ 3HUV]H QHP NtYiQMXWtDY poai NDOW HQ)
DNLN VDMiW PXQNDHU SLDFL pUGHNHNYNHIRE DO iDHQE
OHKHW V]y KRJ\ MHOHQOHJL KHGOA\PISWOVERIN) D PE N
PXQND pV FVDOIGL WHHQG N |[VV]HKDRQR®iV|® DN SHW
D YpPOHPpQ\DONRWIVEDQ

$ GROJR]y DQ\iN N+O|QE|] V]HPSRQWWNOWKKHWQWG
VIDNUyO DONRWRWW HONPS]HO pWie N(\PHW {ME HHJ * 1¥p P H
KDWiUR]y D KiURP pYHV LG WDUW D PEDGV]yORHDE H WA
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iOOiVW IRJODOYN DUIQ\D pV H] LIDEHPYQW® KIQHRNRW p
WHNLQWHWEHQ D OHJPDUNIQVDEE NpOEMH NplHW pY pv
QpO WDSDV]WDOWXQN DKRO N D OQMW NON HHOW RH Q (
JDGRWWViJD V MHOHQW VHQ Q WOV HRI@EDD YNYD G H
$ FVDOIGL VIHPSRQWRN V]JHULQWL Y E® MW®p BXKAD W DD
D] HOV NpW HVHWEHQ WDSDV]WNOMQMHOB QWD iW Y piDg
+D HQQpPO D FVRSRUWQIiO LV V]WHFIOH-HROMD MRNHWN YWD Q M)
RV]JORSRN HJ\PiVKR] YDOy YLV]RQ\iW DNRIUQKD PR
D] HOV pV D PiVRGLN RV]JORS HU NFOR B NHDMG RIXQ DKM
YDJ\LV D J\HUPHN pV D VDMiW VPHPBRRW HJ & HIVQ LY
iWODJiW OiWQiQN YLVIRQW D PWHP®I® HNEPHR GWAHRDO ¥
DQ\iN FVRSRUWMiQiO D] JRQGROMXN RRQ\DID MRUGDp)\
WiVEDQ PiU VIHUHSHW MiWV]DQR®i DRNX @& DU ESH. INF-
WHN D PXQNDHU SLDFL V]HUHS H\D DHWRNV Q HI B WHYQ B |
WDODWRN PHO\ D VDMiW V]HPSRQWWN R Ly \HOHEGE p Y
Q\HNEHQ NJ|V]|Q YLVV]D $]RQEDQ DVFNDBSGIN gV VR X
KDQJMiQDN PHIJWHUHPWpPVH LUiQWLNRIU\PRY WD Q/HMR]L
FVDN D J\HUPHN QHP FVDN D Q [P LROM (PGQNDpW DO I
ILJ\HOHP IyNXV]iED NHU<OW (]JHO PDWBW W] PN 0 PVW
VXQNDW PHO\ VIHULQW D FVD OiGDJ D H\WR MRS RGIM
KHW LG VIDNUyO YDOORWMW Y pOHPP®\MNV\ WRISENYNR
VIHULQW DONRWRWW YpOHPpQ\HNXQ@KOD/JBNLQW LR PK
NDHU SLDFL N|UsOPpQ\HNKH] YDOy DOMPOPBNR GiV
7HKiW HEEHQ D] HVHWEHQ PiU QHP DJHDN QN &KDWQ HER .
KRJ\ PL D My D FVDOiGQDN

$] RSWLPIiOLVQDN WDUWRWW J\HUP
LG WDUWDPD pV D YpJOHJHV LOOH
SLDFL YLVV]DWpUpV

$ NJ[YHWNH] EHQ D]JW KDVRQOtWMXN |VMVIHGRRUR]P J\}
DQ\IN WHUYH]HWW pV PHJYDOyYVXBWNVY LY \JDWKDM Y HD
V]iP~ iEUIQ (OV OiWiVUD PHIJKDWOKRWYN:O|QEWpDOR
~MEyOL PXQNIiED iOOiViQDN LG JtWpV DEHHNON $ MHDHQ C
ED iOOiVL WHUYHLNHW NpUGH]YH D]®&X N ISPV RO W .
GRONRGRWW PpJ DJRQ KRJ\ PLNRU W pD MDH\QDYIWIiW]D
| OHJ D]JRNUD YROW MHOOHP] DNLN YHRIOMHYV @WONK IR
(JHN D] pGHVDQ\iN YDOYV]tQ&OHJ D]+ ® GN\{F HWWWHNOHE QB



$FWD OHGLFLQD HW 6RFLRORJLFD * 9RO

PHJ ~MUD D PXQNDHU SLDFRQ $ GROURD M BONQROWR
J\HUPHN*NNHO RWWKRQ OpY DQ\iN NJMUFPHRNLHJI\ VI
PYHV NRUiIQiO NRUIEEDQ YLVV]DPHJ\ GROURKQU\ V PL
KD J)JHUPHNH EHW|OWL D] HJ\ pYHW DIOMRW |EEHD
J\HUPHN+*N KiURP pYHV NRUIUD LG JHWHRXQNiEB @D ® iV
DQ\iN DUIQ\D LV MHOHQW V YLV]BAWJIR]YHDQ\iNQDO W
SDVJWDOWDNW pUWpNHNW O (WW OQHDOPW N-RQWD @R
KRJ\ D JJHUPHN HJ\pYHV NRUiILJ PDUDGWWRWIKRQ J\
PDGLN pYYpJpLJ YLVV]DWpU N FVRFRQRWR Q8\EHDE D LN
LQWHUYDOOXPRW |VV]HKDVRQOtWYD/]D NiMB & Q Qli\MK B
Wy KRJ\ D GROJR]y DQ\iN YLVV]DW pUpFVRSRIQVE DQ

NDO PDJDVDEE D KyQDSRV NRUFVRGRUWEDC
FVRQ\DEE V]iP~ iEUD

e I

'ROJR]y DQ\iN *\HGHQ J\HVHQ OpY DOQ\iN

D/HJIHOMHEE Ky@DS KyQDS O KyQDs |

V]iP~ iEUD
$ PHJYDOYVXOW pV D WHUYH]JHWW YLVV]DWpUpV
0DQQ :KLWQH\ S

9pJH]JHW+O DUUD IyNXV]iOWXQN KRJD ®RWYW V) BPS R/
VIHULQW LGHiOLVQDN WDUWRW WORSWQ M OpW O @ iW] PN
YDOYyVXOW pV WHUYH]HWW YL\VYpDWKU plVPXS/MDWIDD R L
pV  V]iP~ iEUD

OLQG D MHOHQOHJ J\HUPHNJRQGRDi\GIR U JREY GV R Q
Qi0O D VDMiW pV D FVDOIG V]HPS®WY WM DH@MIBIEG H]WQY.p Q'
PHJYDOYVXOW pV D] HO UH ND OQpPACU & W RPQRQW N R Uy DS)LL
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$ V]iP~ iEUD HJ\pUWHOP&HQ V]KDIP\®p @GN WPL LD PNHpW DOOL
VXOW YLVV]DWpUpVH N|]|WWL D0 UpW WQ H\H $ilDyEDS
NDOPD]iViYDO HU VIWHWWeN PHJ PBIOWHUHNG PHI XHRW
VILJQLILNiQV N<O|QEVpJU O iUXONRGWDN

$ PHIJYDOyVXOW pV D WHUYH]JHWW PXQNDHU [SLDFL YLVV]D
5DQN iWODJRN

0DQQ :KLWQH\ WIRVOJWR]y DQ\IN
s *\HGHQ J\HVHQ Opl¥ DQ\IN

V]iP~ WIiEOi]DW

$ UDQN iWODJ D J\HGHQ J\HVHQ OpY N]NWPpEMH] RO
FVRSRUW VWDWLV]WLNDLODJ DOiWLRDYDW KD pAyDVQ N
GROJR]y DQ\IiN 7HKiW D QXOOKLDRWRLY WG AN WH H
PXQNDHU SLDFL DNWLYLWiV N|]|WWWQQFW R[\WV DH PJ.
1¢JJ |[VV]H HO NHOO YHWOQL $] i WHIDOJRRN JDKHE B QX VEB Ok
OpY N NpV EEUH LG JtWLN YiUKDWy @ LNV \PJil)WRpHUJWD N H \
OyVXOW YLVV]DWpUpVH HWW O NRURE\EW LG ODRIQW RN b
D NpW FVRSRUW W|EE PLQW IpOpXBWiEDPO |EE pJDHQ
NJYHWNH]JWHWKHW+QN KRJ\ D J\HGHQ J\HWQINOpY |
WDUWRWW YLVV]DWpUpPVEHQ PpJ QHMHMWRRWR GIRN I
PHO\ D PiVRGLN pYHW N|YHW HQ D GR QD R]yUD ® pifNH®i U
WHWWHQ pUKHW

$ YIOWR]yN N|]|[WWL NDSFVRODWI HOiW¥Vyp\J ph\J \BWW BI
VHItWVpJpYHO YLIVJIiOWXN $] iOW B DOQ NH QWY HPID' W
PyGV]HU D] DQ\iN iOWDO RSWLPiOVV QDDNEW BV W RO
]y PDJ\DUi]y HUHMpW PXWDWWD DD®MJ U IVFHE F QWW] D1
SpVW D J\HUPHNNHO RWWKRQ W|OW]R®A K® WLiGR]DL
PHJ OHJLQNIiEE .RUUHOIFLYV HOHP]pWNBI\HQYVPIpYH
V]HI+JJpV WDSDV]WDOKDWY D 1JJHWD HQ Y OIHR ON O
YiOWR]yN NRUUHOIFLYMiW LV YHPSRQWXW]HWLPWU Bp
Q\HN J\HUPHN VDMiW FVDOiG HIHOMWXEHPNM & W] WI
YHW HQ D PXQNDHU SLDFL YLVV]D\®ASpW Yy COMRR KR |
YDOy YLV]RQ\IW WiUWXN IHO 0 LIQIGN pMN DQO/P & Q@ WDV tW H
UHOiIFLY PXWDWNR]JRWW D KiURP V pORHPRQWH N FHHQL Q3
RSWLPiOLV RWWKRQ W|OWKNWOIIGG HYRQB WD RIiW i & DH
PXWDWNR]JWDN D OHJHU VHEEQHN GWHNSMMDHJI\eWW
PHN FVDIHBSRQWMiQDN ILI\HOHPEHYpPWHOPQpPO V HC
W D Oi O WHYN HN W]HWSRQWRN NDSFVRODWIEDQ $ MH:
DQ\INQiO D] RSWLPiOLY RWWKRQ \WYD®\U KGWBDIEGNV]DN
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SRQWRN pUYpQ\HVtWpVH U S HONi QW IH OH J!
1«JJpV D]W D PHJIiOODStWiVXQNRW W] PROWWKWRD DD WP
VIDNEDQ D PXQNDHU SLDFL VIHUHSHN PHOKDW pBIRI@
D FVDOIGGDO J\HUPHNNHO HJ\«WW W|OW|WW LG pUW

$ J\HUH
VIHPSRQ
PLNRU O
LGHIiOLV
WpUQL D
NiED K

6DMiW V
SRQWMi
PLNRU O
LGHIiOLV
WpUQL D
NiED Ky

&VDOiG H
VIHPSRQV
PLNRU O
LGHIiOLV
WpUQL D

ED Ky

*\HUPH |
PHQQ\L
OHV] Y
DPLNRU
PXQNIE
io0 W

NH
LG V
ROW
aQ
D
Ky

$ J\HUHN
VIHPSRQ
PLNRU O

3HDUVRQ
NRUUHOI

LGHiOLV

6]LIQLILN

WpUQL D
NiED Ky

1

6DMIW V]
SRQWMIE
PLNRU O

3HDUVRQ
NRUUHOI

LGHiOLV

6]LIQLILN

WpUQL D
NiED Ky

1

&VDOiG H
VIHPSRQ
PLNRU O

3HDUVRQ
NRUUHOI

LGHiOLV

6]LIQLILN

WpUQL D
NiED Ky

*\HUPHNH
PHQQ\L L
OHV] YR

3HDUVRQ
NRUUHOI

DPLNRU {

6]LIQLILN

PXQNIiED

Ky

1

.RUUHOIiFLY V]LJQLILNIQV

RV VILQWHQ

.RUUHOIiFLY V]JLJQLILNIQV

RV VILQWHQ

V]iP~ WIiEOi]DW

$] RSWLPIiOLV J\HUPHNJRQGR]iVL WLDEDGA DWpU P VP RQYNIDIH I
J\HGHQ J\HVHQ OpY N

$ GROJR]y DQ\iNQiO PpUW NDSFVRDE®HIQUIVHINpH BNOR Y
DQ\iINQiO WDSDV]WDOWDNKR] NS HWRYYN OWIRB UDIEW
HJ\eWWPR]JiVH WP DN VIHPISRQWRN |[VV]HI«JJpVPpEHQ IL.
U S (]W WDWHW VFNEIDS& QWMDLQDN HO WpUE
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DFVDOIG J\HWPISRQWMDL YiOWR]yN HJ\eWWPR]JiVD EL
QHN 9pOKHW HQ H] DQQDN N|V]|QKHW]DERGVDIUYBUE
PXQND YLOIJIiED PiU YLVV]DW pWHYHDWE i® QLN HDU F® D O\ild

NeN MyOOpWH D PHJIHOHO

J\ HOUHPH R QH\OR Y\OHEOEHW E LW

$ J\HUH
VIHPSRQ
PLNRU O
LGHIiOLV
WpuUQL D
NiED K

6DMiW V
SRQWMi
PLNRU O
LGHIiOLV
WpUQL D
NiED Ky

&VDOiG H
VIHPSRQV
PLNRU O
LGHIiOLV
WpUQL D
ED Ky

*\HUPH |
PHQQ\L
OHV] Y
DPLNRU
PXQNIE
io0 W

NH
LG V
ROW
aQ
D
Ky

$ J\HUHN
VIHPSRQ
PLNRU O

3HDUVRQ
NRUUHOI

LGHiOLV
WpUQL D

6]LIQLILN

NiED Ky

6DMIW V]
SRQWMIE
PLNRU O

3HDUVRQ
NRUUHOI

LGHiOLV
WpUQL D

6]LIQLILN

NiED Ky

&VDOiG H
VIHPSRQ
PLNRU O

3HDUVRQ
NRUUHOI

LGHiOLV

6]LIQLILN

WpUQL D
NiED Ky

*\HUPHNH
PHQQ\L L
OHV] YR

3HDUVRQ
NRUUHOI

DPLNRU {

6]LIQLILN

PXQNIiED

Ky

1

.RUUHOIiFLY V]LJQLILNIQV

RV VILQWHQ

.RUUHOIiFLY V]JLJQLILNIQV

RV VILQWHQ

V]iP~ WIiEOi]DW

$] RSWLPIiOLV J\HUPHNJRQGR]iVL VIDEDGViJ pV D F
YLVV]DWpUpV |[VV]HI+JIJpVHL GROJR]y DQ\iN

JYHWNH] OpSpVNpQW iWWpUW+QN D IWL NRW LK OH W
FLy YL]VJiODWiUD RO\ PyGRQ KRJ\ D YDWWED|@N NC
EHYRQWXN D PXQND YLOIJIED YLVV\W plUG\8 RGIWWD Y
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PLQW 1+JJHWOHQ YiOWR]YyW pV PHJIYL]DOOWXWN RD |
Q\iw $] HOV YL]VJiOyGiVL DVSHNWXRGQDMNREBQ D]
WDSDV]WDOWXN KRJ\ D YLVV]DWpUYNEHD \D| HPIS R DM
RN FVDOiG HJpV]pQHN V]HPSRQW B INpWHDO®WQWU R
KDVRQOyY SULRULWiIVRN NLDODNXOIViWiELQJ\DGW +I$ P
J\HGHQ J\HVHQ OpY pV D GROJR]y DQ\iNQM@NBLNRU
D]W PXWDWMiN KRJ\ D PXQNIiED WD WHB®EHRQ H] HWHAU
PHN V]JHPSRQWMDLYDO NRUUHOIO PDMIG VAW HN|Y H
FVINNHQ D VDMiW V]JHPSRQWRN p@DN AYBDXVGEEB INM]
UsOpVHNRU

OHJIOODStWKDWyY KRJ\ PLQG D J\HGHQ J\HVHQ Op
DQ\iNQDN D YLVV]DOpSpV LG ]tWp\0iUDO MyOMN RIMHRUN W
PHNQHIR'QGRODW DODNtWMD D OHJLQNIiB\EMXdW V]HV
KRJ\ D NpW YL]VJiOW DOFVRSRUW DORGERWVHQ D
VIDEDGViJ LQWpP]PpQ\pW SUHIHUIiOWW R SIVHBRHNN
LG WDUWDPUD YRQDWNR]y YPOHPPQ\HN HHWLR®HD W
KiURP pYLJ WDUWy RWWKRQL JRQGRVNRIGHM X R]D P D
VPEHQ D My DQ\D J\HUPHN NDSFVRODWRNR®ODNXC
KDWiVIiEDQ IHMH]JKHW NL (JHQ W~O DRKM RB®IRYUH
JDGiVD HJ\ HU WHOMHY WUDGLFLRRI[OHW NH]PWYWDGH O
NXOWXUiOLY PLQWiMiQDN OHQ\RPDWDW PG\ DEH B ODY iV
YLVHONHGpPVVHO YDOy DJRQRVXOMNNN KR PO ¥ LG/R/PD R C
]y DQ\iN N|]JHO KiURPQHJ\HGH D J\HGHQH\HVHQ O
JV\HUPHN KiURPpYHV NRUiIQiO NRUIHEW® WKRUW YLLW]V ]
VIDWpU D PXQND YLOIJIED (] DUUDVWWD®HWRPXD) J!
NDHU SLDFL YLVV]DWpUpVUH YRQIDWRRDNHONpPS]HO

JURGDORPMHJI\]pN

%HQHGHN 'yUD $ V]eOpV XWiQL HPN QHIMEED @ P O'i \
VPUH ,Q )D]JHNDV .iURO\ &VHUHMHOH*HURW®D\ ¥NRPEF
OXQNDHU SLDFL 7«N|U 07$ .|]JD]GDViJRXGRPiQ\L ,
ODONRJWDWiVL .|]JDODStWYiQ\ %XGDSHVW %
&ROHPDQ -DPHV 6 $ WiUVDGDOPB]WOWK ,Q
=ROWiQ V]HUN $ JD]GDViJL pRHVWR VJREFDR Q@YJBiRI
iOSROLWLNDL 7DQV]pN %XGDSHVW

*UHJJ 3 :DVKEURRN ( 3URSSHIKH(I1HENN HRY YV
D ORWKHU V 5HWXUQ WR :RUN 'HFLQLR@HR®. &KLO
(FRQRPLF -RXUQDO
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+HUF]RJ 0iULD $ NRUD J\HUPHNNR VD] HAM® Gp
.iURO\ .]|OO -iQRV 9DUJD -~OLDJMHUN]RNWDGY N
PHI~MtWiVipUW 2NWDWiV pV *\HUPHRHWV]E O \+ ROUHNS
(FRVWDW %XGDSHVW

1HLGHOO - 0 (DUO\ 3DUHG@WDOGUHPG! \ Q-XHPDY
&DSLWDO 'HYHORSPHQW (IITHFW\R@ I&RLIMH W QY W KO
1RQ FRIJQLWLYH 2XWFRPHV 'HSDUWPHQW RI (FI
&DOLIRUQLD /RV $QJHOHV

6FKRUH $ 1 7KH H[SHULHQFH WGHXOQGHRYW |
VIVWHP LQ WKH RUELWDO SUHIURGWORSPRQWBP
SVI\IFKRSDWKRORJ\ 'HYHORSPHQW DQG 3V\FKRSDW|
6SRFN % &VHFVHP JRQGR]iV J\HUPHNQHYHC
DGy %XGDSHVW

5XVLQQp )HGRU $QLWD 7DNiFV 3pWHU
'"HEUHFHQL (J\HWHP (JpV]VpJeJ\L .DU 1\tUHJ\Ki]D



.pW PYyGV]HU HJ\ PLQW|
$] HIRFHQWULNXY NDSFVRODW!
QpYJHQHUIWRUUDO pV QHWZRUN

+XV]WL eYD

'"HEUHFHQL (J\HWHP (JpV]VpJeJ\L .DU

T(PSLULFDO FROOHFWLRQ RI FROQW\FW GDW
3RRO DQG .RFKHQ

$SEVWUDBDFMDYH NQRZQ PDQ\ PHWKRGV WR PHDY XOEH GIURGF F
PHWKRGY KDYH DGYDQWDJHY DQG GIWWD G, YD Q@ WID\W AW XVGN U |
ZLWK RQH RI WKH PRVW RIWHQ DS®R®LP® BDHOWHKIRIE D@D K H
FROOHFWLQJ PHWKRG WKDW LV\X¥FRGQGWIRYWH@G\LBEYHQ, Q@ GW
5yEHUW $QJHOXV] DQG PH GHYHORSHSDB3®GE WHMWPHG HEGK WY
QHWZRUN VL]H DQG FRPSRVLWLRQ ZKQHWKD WHRWH DRHD \FRDH
GLDU\ LQ WKH VDPH VDPSOH

.H\ZRUGWUVRQDO QHWZRUN QDPH JHQWHUWRMR UQ H\R DRWDN-
FRPSRVLWLRQ

‘2, DPV
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%HYH]HWpV

$] HJ\pQL NDSFVRODWKiOy]DWRN |H®DRMH U MeiIQ D OIL @/ GEHE,
DONDOPD]RWW PyGV]HUQHN YD QQ DN HIJ 8 B LR XXG\I O iX
7DQXOPIQ\RPEDQ D] HJ\LN OHJJ\D N U DEEHD KDiW] Q LD W
UDO LOOHWYH D] HI\LN QHP]JHWNILL W p U HHQ \ NCHAY P @
QHP DONDOPD]RWW PyGV]HUUHO D NDSRQRHEELE®D
PXWDWiVUD NHU<O NDSFVRODWLi @D\ OW HW]DADONt Wi
LIpQ\H $QJHOXV] 5YyEHUW QHYpW GLB\HFUHODD] i\W WX
QHWZRUN QDSOYQDN QHYH]HWW P0G QUG URNRDC
pV D QHWZRUN QDSOyYDO PpUW HHRPMQ P LWKXN\H \N P\S
YL]VJIOMD $ NpW PyGV]HU |VV]HKROQRQ®ID WiKR] B DI
QHONXWDWiVKR] KDV]QiOW PLQWWEYO N ] COMIDNSRAR W V
DGDWIHOYpWHOUH EHQ pV EHQ NHU-OW VRU

$ONDOPD]RWW DGDWJ\&MWpVL P

$] HOP~OW QpJ\ pYWL]HGEHQ D N+O|QEN DWOSXNVRQQp®
WRVDEE PpUpVL PYyGV]HUHN PHO\HN N JJRIFOHEE UY N V
NDSFVRODWL KiOy PHIJLVPHUpVpKH]i O] | HDPHHIQ WRIQ N
NpW OHJIJ\DNUDEEDQ DONDOPD]RWW OQHJQWSKHMWU&E
%XUW ODUVGHQ QHYHLKH] XDPWBRWQ WY pY]J HOM W RREL
'XPLQ QHYpYHO IpPMHO]JHWIWQSR]JEWL P YIGMNJHUIWRY GO
KRJ\ D] HJ\pQL NDSFVRODWUHQ G \§HWUR®DUIWPN i\U WP R OL
KHW HU IRUUIVRNDW SUYEiOMD IM®W ED@L | REQNpRW FPyH
GROyJLD pV WHRUHWLNXV N+O|QEVpJHN YDRQDN &
QpYJHQHUIWRU pV D SR]tFLYJHQHUWRRW RAHGDMH WpN B}

1\tUHJ\Ki]D OHJ\HL -RJ~ 9iURV 3ROWUi0PWY\2W HAIIO WL YWD TH B JRH F H
WHP (JpV]VpJ+J\L .DU $ONDOPD]RW W NHUNDGID® R P WEIER R.i@G It WD\
WiVVRUR]DW FpOMD D YiURVEDQ p®LNVpGHDMPL Q$V 6 Dp@HNN SW O M,
DONDOPD]RWW PLQWIED D p O H\IAKY PIN HOVD NERHWR|ND \W HAUWO MO IDID EG
NLYiODV]WiViWw D .[]JLIJD]IJDWiVL PW (ORIN W PSRRQW X \+ LY B VRIDA DO Wp J
OHQV]HU&HQ EJ\ HOV N|UEHQ HJ\UH PHOOHWOHJPLQWLV NP
HIpVItWHWW NL $] tJ\ [VV]HiOOH\W R\W® WPH 8WHD] HQ WK MD (W Rilly RR/
VDMiW NXWDWiVRP VRUIQ KDV]QiOM yrL Q0N ¥W R\ WiV HEE]8 [H] DG
YPWHOL NHUHW

WRYIEEi SO /DXPDQQ ‘HOOPDQ OFELYERHVYW HU DWRGU W \

&DPSEHOO DQG /HH ODUVGHQ
WRYIEEi SO /LQ DQG 'XPLQ ILQ (ULFNVRQ
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HPOtWHQL PLQW D NDSFVRODWHHKVOYW YYD/QJiGKHWP YO
DQG 6QLMGHUYV 1HJ\HGLN ~WNpB®LD RHIBOWRP Yy (
UiQ D NXWDWy DUUD NpUL D YiQmWH® GyWH\K RDSFRRR
QDSL VILQWHQ HJ\ EL]JRQ\RV LG Li@®WHUNEDDD B PREKY NH
QHUIWRUUDO YDODPLQW D QDSOWHRHEEMQUHO IRJOI

$ QpYJHQHUiIWRU

$] HJ\pQL NDSFVRODWUHQGV]HUU @]R]Q CyODG B @& J KRL
IHOYi]JROMXN D] HJ\pQHN HJR ND S\FHARIOND W Dy GW PH U W
QLODJ D] DGDWJ\&MWpV HOV O pSHHVHE LRVR D P V) W H U
D] HI\pQHNW O KRJ\ NLNNHO {00 QDWRNRDF DROGCHA EID
WHNLQWLN D] DGRWW HJR WiUVDV NDBEFPWREGIWL) M BN
WiVRN HJHNU O D] DOWHUHNU O :H@OMHRHN LQIRDP|

E )LVFKHU D E +RJDQ &DUUDVRHRRHDQG :HC
QHUIWRU DODSHVHWEHQ D]W NpULVDNMVODMBGy® O N
FVRODWDLUYO DNLN HOHJHW WHWpQHNPRINRQNRVSHO
NDSFVRODWRN EDUiWRN VWE SO )LVEREQDN D
NXWDWiVRN PHO\HNEHQ HJ\W]JHU&HRW W KRUGA]W P
gQ OHJMREE EDUIWMD" /DXPDQQ YORLQD]W KI
WLP° N|JHOL NDSFVRODWEDQ YDQ D PHIN YW HYIKHW W
WpN D PHINPpUGH]HWW O KRJ\ QHYH]]pW IRHUUDJRND W
NDW WXGQDN FVHUpOQL SO DNIEHQ NJO R O REEG| W
VIHIJHW YDJ\ DNLW O WDQiFVRW NpblQPX)QNFKHU NC

D $ WDSDV]WDODWRN V]HULQW HJV XONWEE L PRI |
HOV WtSXV~ YLV]JRQW NLPDUDGQBNDIVMRODDOQ NN WSE \
WiPRIJDWiVW &KXD ODGHM :HOOPDR PyG R N(]JB{NHD} pIRAN
QHWZRUNQHN D] ~Q PDJ NDSFVRRBDRWO LQHDWZ FRNW UH
UiViUD NRQFHQWUIOQDN NLYpYQi G\ QP Y UHD@HRY iRWRW
WDUWDOPD]JRWW HJ\ RO\DQ NpUGpVWEEP X@MNDRBD\R\H
NDSFVRODWRNDW LV IHOWiUWD *U D@iE DQWDAOHND O P D
JRWW QpYJHQHUIWRURN DIHOp W WQNS|M®@WDHN KHRG W AJ L
W|UHNV]HQHN &KXD ODGHM :HOOPDQ

$ QpYJHQHUIWRU NpUGpPVHNHW iOWDONFDHWER Qp
PHO\HN DUUD LUIQ\XOQDN KRJ\ N*QUQMEN DS CHUMRPipOMH
PHIQHYH]HWW HJ\HV DOWHUHNHW IDQ GHWHAH D R RH UN-
NDSFVRODWiUyO ODUVGHQ $ QYEDQI\W HUBD O & DV
RO\DQ NpUGpVHNHW PLQW D  V]HPOJ\BDWHU\BNRW
NRUD LVNRODL YpJ]HWWVpJH V]RFINRQNRQYPUD LVKRY
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Jioy NpUGpPVHN + HJR DOWHU N|]|WMWLQND SHVROBRV R
J\ADNRULViJD D] LQWLPLWIiV V]LBWHGHWH NRKXD POk
'HOOPDQ

$ QpYJHQHUIWRU YLV]RQ\ODJ UpV]®B SMHAR OQ VRUHPOR
V]IHUpPU O D NLW|OWpVpYHO NDSFRRIODADEPEHR /MR FED
KRJ\ D NLW|OWpV QDJ\RQ LG LIJpQ\HV OHKHW]9X
OHWHWW SpOGiXO D fSDUWLFLS DQW ULRRHG: MRFRRC

PLQW HJ\ LQQRYDWtY PyGV]HU (] IGXJHUDFVRC

SDStU FHUX]D SRVW LW DUUD NRQAMDNPHIN pBGM EH
NRQFHQWULNXV N|U|NE O iOOy iEUApO®\KNQMHN]PNQH®H
LW DNLNNHO NDSFVRODWEDQ iOOQDN G QERDPFHQW
LQWLPLWIiVL VILQWHW NpSYLVB® §|PEHOQU &/HNHMW WW
D VJRURV NDSFVRODWDL YHV]LN P\DMEDD D)W QQ (D B HWY )
VHN N|YHWNH]QHN

.DSFVRODWL QDSOy

$ NDSFVRODWL QDSOy PyGV]JHUW VEHQ *XQBHSRWFK
NHUHV]W+O  V]HPpO\ YHIHWWH D QRNDyW D] BGW IED
NHW NHOOHWW PHJMHO|OQLH pV VQRORHARHG R RJ WD NLD/L
D] HJ\HV QDSRNRQ WDOIONR]JWDN [ PMGN pH GG HOWWLI
NDSFVRODWUHQGV]HUpKH] WDUWR]YAR R UPAD VRFWIH &

DJW NpUWpN D YiODVIDGYNWyYO KRD PUD ®HQ\]H
NLW DNLNNHO WDOIONRJWDN &WD NH D MHNDM] @] LD/NPLE
D] DGRWW LG LQWHUYDOOXPRQ EBODORDMDNOIERLNQ
WXGWiN D QHYpW pV DNLNHW OHJIDOIEE]*GY|P\OWHN
PYHN YpJpQ WHWWHN NtVpUHOWHMI BW hQ@PIMUEW|AV O O\
$ V]HU] SiURV VJHULQW D QDS CRjiV FONGLDDN OHHOXHPAW M@ CEH:
DGQL DNLN D PHIJNpUGH]HWW HNJMDMO MG W JIDWFEHDD VILN
NDSFVRODWRW PXWDWWDN )UHHPDQ 7KRPIMRQ
EDQ pV J)LQQRUV]IiJEDQ N|]pSLVNRO WL YW P\WiilOR\ND N D S E
QHN QDSLJ NHOOHWW IHOMHJ\H]QLNDW A/® B PMDEW
EDQ D WDLZDQ L <DQJ FKLK )X |RN G/BVIDN R] LHNJI bS] ONHD\
FVRODWKiOy QDSOy PyGV]HUUHQ QWUW|EE RNFWI QDL
ODJ LV QHKp] SRQWRVDQ PHJKDWiUR]QIQ ®BY]JHINWQW
(J\UpV]W QLQFVHQHN WLV]WD KBWiWRE DFi WU RV HD WS
GLJ PLQGHQ HJ\pQL QHWZRUNQHN YDG@ HRODMMD BLC
QHWZRUN WDJRN FVHUpPO G KHW QHN )X pW PyBX
VIHUW YHWHWW |VV]H
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VLQJOH LWHR MUYHW OHIJHVHQ KiQ\ HPEHUUHO
WD"" $ NpUGpPVW ]iUW IRUPIEDQ WWW] LN\ OHDE | W HK DD \
OHKHW VpJHN N|]*O YiODVIWKDWWSO | $ PYBM]S0O
ROFVy XJ\DQ GH PHJOHKHW VHQ NHY p/J \\p@ RUFQFLY
OHJHV NDSFVRODWUHQGV]HUpPW LOOHW HQ

QDSOy PyGV]HW ®WNOiERQ® NHYpV V]iP~ YiODV
PHJ DUUD KRJ\ HJ\ ELJIRQ\RV LG V]DNBQ NBSHWRW DO
WDLUYyO PDMG UpV]OHWHYV OHW iW]\M Plp®MHRNU DO Qu/S D y)
YDOy NDSFVRODWIiUyO (] D PyGV]NJRBPMJI HIQKMI MY
W|EE LQIRUPIFLYW DG PLQW D PiVLN WtSXV~ DGDWIH

)X PHJOiIWiVD VJHULQW D IHQWL NpN XP)0 Q] HU\Bip/Q\H.
WyO GH RO\DQ DGDWRNDW JHQHUROWMD N(]RE D HAR @I
ORQ KDODGYD H]W WRYIEEJRQGROYRW\WVOHR JNYHU I
WRU pV QDSOy PyGV]HU HUHGPpQ\HDW W I @pRIGVD RV
WRUUDO YDOyY |[VVIHYHWpPVW YiOOWUNR® MD/WPHN] WKR/J\
VRUIQ WDOiOW HUHGPpPQ\HN D]W P XWDUNW M| WHR K\HY F
VRUROW NDSFVRODWRW WiU IHO DR®DBQ yEHWMHGH HN
DOWHUHN DNLN QHP VRUROKDWYy IS HG@LE UM HOWHIDQQRI
HOIRJDGRWW WLSROyYJLD PiVLN YpJOHWpPKH] WDUWR]

$ QDSOy PyGV]HU HO Q\HL D NRUIEEL WDSDV]WDODWF
$QQDN HOOHQpPUH KRJ\ D QDSOy QDJ\RY DROGQMMDN Jp
VIHULQW D PyGV]HUUHO D NDSFWXR®D WFON mplQ\Lp B H \H
N|WpVHNW O D N|JHSHVHQ HU V ND S PpWRIOID W RAHRGD) HN |
VHP D QpYJHQHUiIWRU VHP SHGLJ D KIRYtNLWYHIQHU I
&KXD ODGHM :HOOPDQ

$ N°O|QE|] WtSXV~ JHQHUIWRU PyGV]HOMN\H\MIV
QDSL NDSFVRODWRN SRQWRVDEEDQ VA-XNHIW MO DHIRIN
IRUPIOMiN pV IHQQWDUWMIiN D SN DOBOROPWEL KH O yt MW
UHNW pV iWIRJy HOHPH OHKHW POHMINRFHQWULNXV QH

0tJ D QpYJHQHUiIWRU IHOWiUMD Dy]J HQ HW iNADRSLF \PR'G D
VIHU D J\HQJH N|WpVHNHW DGGLJFDy®WDS O B|QE]HU
WtSXV~ NDSFVRODWRNUYyO $ QDSOY QMQPVik YD G N |
V]iUPD]y DGDWRN IHO|OHOLN PLQ@&NHW U$VQ PEQ\G DG D
LEyO OiIWKDWMXN KRJ\ PLO\HQ J\HQHQ Ny ¥ ¥R ODVQ!
YDQ LGHJHQHNNHO YDODPLQW DHWMNINO KR yDY L §FWL
KRJ\DQ IRUPiOyGLN .LOOZRUWK HW DO
(J\ MyO VWUXNWXUiOW pV LUIQ\tW RW W QQHD ZHRRIMNp R B |
pV IHOLGp]pV SUREOpPPiIMiW PHO\ DIONDSW QW WHZR Q N KSH
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WRV YL]VJIiODWiW )X PXWDW Ui DHQDI DWRQ @WEH JIHA
N+O|QE|] EHFVOpVHNHW DGQDN D NRPSHO/HWMW JRBW Z
PD]DLUD D NDSFVRODWL QDSOy DJURIp®Mi W HW 2 RMM
$ QDSOy D] DNWXiOLV pV NRPSOHW\W]QWWZRG N QW HPY
OXPEDQ )X $] HGGLJL DONDOPD]iWRONVELJRQ\tW
PD]y LQIRUPiFLY QDJ\RQ JD]GDJO M |Np@¥PIHRYHW pNEF
WRPStWMiN DJW KRJ\ N|JOWVpJHV L® \@DpS/OHIQWUSLiW
HJ\pQL NDSFVRODWKiOy GLQDPLNXVR UDNNDS F0/RDOQ GO
IRUPIOYGLN D] LQWHUDNFLYN pV F VRIGDW R NV H & INY| DEH
VXOy LQWHUDNFLYN FVHOHNYpVE NDMI)H D @DWiL DD §
VHN WDQXOPiQ\R]JiVIQDN KLV]HQ H{HN 8 LO NIDVSFFHARKOHDA
UHQGV]HU IHOpStWpVpW DODGEKOSVIDWNW QXKD EE]\PYiC
QDSOy )X OLQGH]HN PHOOHWW DX@DS\ON @K H
DNWXiOLV HOV Np]E O V]iUPDRNDPW VAKGIMHAp W ESIFY R
NDSFVRODWKiOyW LOOHW HQ WD XNDSIQDM DKRXWIDWRY |
J\DQ pU]pNHOL pV pUWpPNHOL D)POWHUHNNHO YDOYy N

$ QDSOy PyGV]HU NULWLNiL
$ QDSOy PyGV]HU SLRQHHU DOND®PD]iKRL\ \DR QIS B
NLW|OWPpPVH LG LIpQ\HV pV QDJ\ NPEIPO B PSR VB Uyt
EiIOWiN NLNeV]|E|JOQL SO QHP L G DWDHPND PR WK RDWS

NDSFVRODWRW MHJ\H]JHQHN IHO DXJ|YLG SHMHQQP N
GXV LGH WDUWRIJLN PpJ D] HJ\ KpWJILpQ NDDRWRDD W
KiOyMiUyO pV D KRVV]DEE SHULYGXV PLQGKGNpPSSH:
6XLWRU +RHJK

OLYHO D NDSFVRODWL QDSOy PWD)ND DPRNINW HX D W
D PHIJKDWiUR]JRWW LG LQWHUYDO @X®E DY yWJDXR DilDR M.
KRVV]DEE WiYUD LV YRQDWNR]yXNDBFVROD W RKQIBYQ +
D NDSFVRODWRN PHO\HN QHP MHQHQ®RNLY HJ]iP}W5
QDN D] HJR DNWtY NDSFVRODWDL DNOPD]RWW QD SQyE
D] HJ\ KHWHV QDSOy XWiQ OHKHW Vid B MR O VNP N NW IO
DGRWW KpWHQ QHP WDOIONR]JRWW]iRJRD GOIi W® ®PpBL
/IRQNLOD

7RYIEEL KLiWXV KRJ\ D YiODV]DGYN QDJDRREDM Oy\
D NDSFVRODWRNDW PHO\HN LG E HQWHRY M YDHEEDHW Y |
DJW PRQGMD KRJ\ D QDSOy SRQWRV LVQNWYUK]iO/iN D D
VHJtWpVH H]W D SUREOPpPPiW PLQLPiOLYUMHWXGMN F\
7KRPSVRQ VIHULQW D QDSOy PyNs|\D\W VY pWHD WY&V
V]HU DKKR] KRJ\ HPSLULNXV NXWD®@DVR NV D KBV H)H®D
WDWtY PLQWiQ DONDOPD]QL pVRQMP DJ WKBIWL 6 REQDURNV
DPHGGLJ YHJHWQL NHOO D QDSOyYW S®yWBJOpKRYNJS& |
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IHOHOHWL DUIQ\W FV|NNHQWL )XHPFRH®OH@M Ll RO
PDWtY QDSOyYN YLV]JRQW PLQGHQNPSSHODMNUBMGRHY H
Q\RV V]HPpO\HV NDSFVRODWL KiOyNU DRE@IWN® YyD
WHOHN VRUIQ D] DOWHUHNU O VE&NQH\HONEH}H® W | PE Q
PHINPUGH]JHWWU O (] IHOYHWKHW HWLNDL MHOOHJ&

9pOHPpPQ\HP V]HULQW D] HJRFHQWULD X\ONDS P D RRM
PyGV]J]HUHN D] HJ\pQW N|U-OYHY NDSPAMROBW pWQRX ]
WDWMiN EH H]pUW V]*NVpJHV HJ}\ ROLDDHWHER YEXV]pE
VHEE N|UpW OHKHW YL]VJiOQL (O Q\p®RM 0 HMWSROYNF
QDJ\REE UpV]pW OHKHW PHJLVPHUQIO PGIQW P HIRLYJIH
PHUW DOWHUHN PpJVHP OHV]QHN DNPRYW R\HND PE QWD S
FVRODWL KiOyW LV EHIRJQL NpSH\& B R]KHLVY J HDAEDUN\F
OHJOIWiIVRP VIHULQW D QpYJHQHUIWR & FPIAGW]HN DN O
PyGV]JHUHN DODSYHW HQYP QY B\FM R DWW B PWOWHNMiN 1t
VILWXiFLYN HVHWpPQ PHJQHYH]HWW D QWK-OUWH NIRIQOV N B
WXVRNDW NHOO IHOMHJ\H]QL K D)W R HID]WH VKRKE Q YD 1A |
NpUGH]JHWW V]XEMHNWtY PHJtW pO BV GHpQLEHD NLHK
OHKHWVpJHV KRJ\ NHJHOKHW EE OLVWiWWNHSXQN D
VIHUU O D N*O|QE|] V]HPSRQW R NRDOMySIWi|p{ DH.IR LONG ® |
PD]iViYDO GH H]JHO YpOHPpPQ\HRKHWHFONV d\Q IQRHUFP ilF
WpWOHQ+O D YDOyV pV DNWX+SLRHNDSFVRODWUHQGYV

$GDWIHOYpWHO PLQWD

$] iOWDODP IHMOHV]WHWW pV WWM VI]WUHHDIWK J B WOZHR UHNL
RJ~ 9iURV ODNRVDL N|UpPEHQ YROW PyGIR\P\E DG B W] V.
IHOYpPWHO D PiU HPOtWHWW Q\tURDI\KW W SLQ@KO Y D]\ S
$ NpUGH]pVL LG SRQW NLYiODV]Wi\GiRWON | LI H/QIVNHPD D
HVVHQ VHPPLO\HQ *QQHS QH OHJ\HQ EHDQWWRQND)
JRV KpW YL]VJiODWIiUD W |UHN LW HPL Q%3 N ®/D WG HIORY(Q\
KDVRQOYDQ W|UWpQW D]D] D] VRVERM | N DRFLM [ IWH \R XV
KDOOJDWyYyN D PHJDGRWW FtPHN DG DSMiNH W ODI K IUNHN
HOV DONDORPPDO N|][VHQ W|OW |WWHE NLHWJI\P@IWG |
QDSOy PyGV]HU LVPHUWHWPpPVH XWNQN ¥ )0 @F\QDNDNQ]D
D] DGRWW QDSUD YRQDWNR]yDQ $DPWGMPEHUWN|NM|P
NLW|OWpVW 6]DODL DODSMiQ AQHVYQON HYWWUNEHD N
D] YROW D FpOMD KRJ\ Q|YHOMH MOPYGV]HU $HUEVWI
UXNFLYN DODSMiQ D QDSOyYH]HW MVOHII\D IO HEEH HII O\D] W
IHONHUHVWH D PHJNpUGH]HWW HW®O FiLY D\ODWQu RO/
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HONpPV]tWHWW QDSOyW SRQW R VW\WR/GRWW YOO DNVQRWN
PLQWIiED NHU+*OW YiODV]DGYN PLQGH\LP®MHDp XpH ]«
QHUIWRU WtSXV~ NpUG tY OF&DOOLVW HWD $IOWK HH
O\HW HJ\ KpWLJ NHOOHWW YH]HWQL*N D PHINpUGH]H

$] DGDWIHOYpWHO NpW V]DNDV]E DNDW [RWGHQ WU W LI
NDOPD]JWXQN D KpW V]JLWXiFLyV 9pNQHQ HMRW RKPW pw]
iFLYyW WDUWDOPD]RWW PHO\HN JRWXQVLWY N X PH R OR. G
VHJtW NDSFVRODWRNDW OW[QW K VY R U pw] yiE I
W NDSFVRODWRNDW PpUWQpN VILWXiFLy

$] DGDWIHO IpYJHQ! 1D S
W D

\

gVVIF

V]iP~ WIiEOi]DW
$GDWIHOYpWHO pV PyGV]HU

$ PHINPUGHJHWWHN HJRN 5 HPRR Ny iU GHHL HMHADHON M]| W
PLNpSS IHO*OUHSUH]HQW iSO WHDN® UNG A VHRBWHW MW OD J
pY ,VNRODL YpJJHWWVpJeNHW WHN LW WpIH HH M |EE H
NH]QHN OLQG D NRURV]WiO\RNDW PNRGDLSMEILHN VPW
JpW WHNLQWYH HOPRQGKDWyY KRJ\ PLQDSI@yWDNLAI|\C
W N N|J[WW WHKiW D PpUpVL Ei]LV PHIJOHKHW VHQ Wi

$ QpYJHQHUIWRUEDQ V]HUHSO PHJQHYH]HWWHN DC
HJ\pQHN iOWDO PHJMHO|OW DOWHUHNOW HU HNJ iWOD.

pPOHWNRUD pY PHGLDOQ PRGH V \R BJ NGHHOY| O W
D OHJLG VHEE SHGLJ pYHV YROW $YODDODWPHUHN
OVHQ WtSXV~ JLPQi]JLXP V]DNN|]pS V]DNMKNNRRODDL V]
YpJJHWWVpJIJIJHO UHQGHONH]LN KDUPI@GXMWWYVpEHE
XN PD[LPXP iOWDOiQRV LVNRODL RV]WiO\W YplJ]

$ QpYJHQHUIWRUEDQ DONDOPD]JRWW V]LWXiFLYNDW OiVG )*JJHO
I\tUHJ\Ki]iQ HV QpSV]iPOiOiV VIHUMI®iV O0HJ NMQ® ] RPHEIBRQ
LV MHJ\H]QL KRJ\ D QDSOyV DG DW LHO ¥ pRLIQO PR B L@ W HP SDRUH S ©
VRUIQ PLNRU LV D PHINpUGH]pV XQHBHN DUiQWDDPRG®WXBDAD Dt J\
O\R]QL NHOOHWW D] DGDWRNDW
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(J $0!
l1pYJHOQ! 1DS
1 1 1
QF
X IpUIL
x Q
1
N F
x ! pYHV
X pYHV
X pYHV
X pYHV
X pYHV
X pYHV
X pVv
1
LVNRODL
x PD[ iOWDOIQRV UVNRQD
Xx NJ|]pSLVNRODL
Xx I LVNROD HI\HWHP
1

$] HJ\HV MHOOHP] N N[J[WWL 1 N-ODQ@EGRNI D YiODV]KLIQ
V]iP~ WIiEOi]DW
$] (*2 N LOOHWYH D] (JR N iOWD OUIHIODMRMROWHF Y (5 HN

$ QDSOYEDQ VIHUHSO PHIJQHYH]HWWHD MRHIWpWHN
GHJHWWHN iOWDO PHIJMHO|OW DO@WHIUOHYNEDQ PPHHMHO

DOWHUHN iWODJpOHWNRUD pY PHGRDOHJILPRGH
WDODEE DOWHU pYHV D OHJLG VHEEHSHBWW D@
HUHN W|EE PLQW IHOpPQHN N|]pSNWQWDRODL YpJ]H

YDODPLO\HQ IHOV IRN~ YpJIJHWWVpJH PIRXEPHQ WL]F
IOWDOiIQRV LVNRODL YpJIHWWVpPJIJHO EtU

$ PHINpUGH]HWWHN iWODJpOHWNRUWI NLW D OKHNODMNDU I
QpYJHQHUIWRUEDQ pY DNiU D QDBYOYBERQCE HMIMH
PHINpUGH]IHWWHN PLQG D] iOWDOXNQPNIMHQ)OWS$IN
PHINPpUGH]HWWHN OHJQDJ\REE DUIQ\D N pV HpYHV
HOPRQGKDWY D] DOWHUHNU O LVLV$D LK/RIFRFROIHLQ I W WH
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OHP] PLQGNpPW PyGV]HUUHO P pWHDR W HiWH D] HOVOHMWH 8
]JIPPEHQ YDODPLO\HQ N|]pSLVNRODL YpJ]JHWWVpJJIHO

$ NpW PyGV]HU WHKiW D] DOWH U H NWHH RAR]| Q DWRNNFD] WD
PXWDW D IHQWL YiOWR]yN PHQWpQ

$ NXWDWIVEDQ DONDOPD]RWW Q

$ QDSOy QDSL UHQGV]HUHVVpJJHOi W LHV Y i DHIK DW HIR
JRWW LG LQWHUYDOOXPEDQ )RUGDVXWi@DN Y pNNUWDE
NtWiVD D PLQpO KDWpNRQ\DEE IHOKR® VD i G pPUWY V| EF
NJU|]V WHV]WHOpPV HO JWH PHJ @yYRI/PiMIEPRIQVD (QNS O
~J\QHYH]HWW VLPD $ PpUHW& |+]HWHYR QW LBHIOQ® W
UXNFLYy VIJHUHSHOW PHO\EHQ DKRD NHJIWH PH DO & DS
KRJ\ NLNNHO WDOiONR]JRWW D] iOWD ODPHOOQHP RPE OD
V]iIQGPNRPEDQ HO UH VWUXNW X UQ OH)E YIH QDRDMNV K RH)
NLW|OW PDJD WDOiOMD NL D QDWORYHYRW YWD P yIGINDi W
NDV]JUD SO KpWI UHJJHO GpoONH\O DANWD G p@HEWM DR G @
HJ\ KpWLJ NHOOHWW YH]HWQL*N DNBMMED®D NVHN$ P
QHWZRUN QDSOy YpJV IRUPIMD HJWHI&RWGD OD® HW W
YpJV YiOWR]DW NLDODNtWiVD VRO MDJKIDAWM H GAN H © KA
QiOYEDUiIW’~ YHU]JLYW V]JHUNHV]WHQR Q HKH N XKW DHADI M R
LOOHWYH )X WDSDV]WDODWDLW DNROBW WHW L\ G$P H.
OHJJ\DNUDEEDQ PHJIRJDOPD]RWW SURERYPIDViIDRNP
DGDWNLHVpVHN YROWDN H]pUW S WyEHPWP R HA HQ/HON |
$ QDSOy EHOV ERUtWyMD HJ\ U|YKRBJE Y O\H\W W pW¥ DI
IRJ WDOIiONR]QL D QDSOyW NLW|OW]HUWHD VPLYHG HQ
V]iPiUD YLOIJRVDQ N|QQ\HQ pUWHOPH]KRWDHQQPHJIF
OiVW LV PHOOpPNHOWHP PHO\ FRHIO DHN SLWIPNW HN pDRQ
Q\HEEHQ OHKHW NLW|OWHQL D QDSOyW U HQ QRIGWPDHN | F
D WHV]WHOpPV VRUIQ D QDSOyW NLW |\D]W UNH $SOGI\® R & NI H
DMiQOiVRN SO KRJ\ PHO\LN QDSV]DREOHQUBH\IHD
JHWpPVHNHW NHOO OHMHJI\H]QL KRJ\®Q N\DHGO VHNHAK
$] OWPXWDWy OpSpVEHQ IRJODOMD |WY{NVDJWV KR.
YHJHWQL D QDSOyW $ WHV]WHOpMW pPPQNpBB S DLW MDDt
WDQL D YiODV]DGYy JRQGRONRGIViWD N QP &/|H J tNpWp J
GpVHNHW IRJDOPD]XQN PHJ PHO\HN RVDG NWQ VDX BMI
JRQGROQL D QDSMiW $ EHYH]JHW D] DAMHQMHiNRW Vv
NpUGH] ELJWRV VHJtWVpJpYHO LVPHNWHM| PHW NW-RERL
D QDSOy QDSL ERQWiVD PHO\ QD®OYED MROQWBHD @I
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QDSKR] NpW ROGDO WDUWR]LN PQRFFRHD BIWELLNQP H I
LQWHUSUHWiIiOy NpUGpVW NHOOHWW NLW|OWHQL D Yi

(UHGPPQ\HN N|YHWNH]WHWpPVHN

$] HIRFHQWULNXY NDSFVRODWKiOy PpUHWH

$ KiOy]DW PpUHWH QHWZRUNOWIGIN IR NVW \PXGVDOPN DL
HJ\pQ N|U<OL LQWHUSHUV]RQIOLV QIDASF RSB WROIDW R
NLWHUMHGWVpJpW JD]GDJViJiW OHJHJ\V]HWSEHEN Q D
IVVIHVHQ KiQ\ V]HPpO\U O$QJRARWDMN EGR YV
QpYJHQHUIWRUEDQ D PHIJNpUGH]HWWHN il ODDIROPET
SHGLJ D] HJ\ KpW DODWW iWODJR\SDQpY JH QNHDLSiFWARD L
VILWXiFLYMiED |[VV]HVHQ W|EE PLQW XDSRORNEDJ SSHOL
HJ\ KpW DODWW PDMGQHP |W pV | OHHJMUH R HHD D yR/KX.
NpUGHJHWWHN $] HJ\pQL NDSFVRODWHEDRi &¥jROMNV B EQ
VIHOHWpPU O NDSWXQN NpSHW

IpYJHQ 1D¢
1 1
OHJMHO|OW DOWH
PH
VWG Gl
PL
PC

YHMHIJ\|[HWW NDSFVROL

V]iP~ WIiEOi]DW
$] HIRFHQWULNXV NDSFVRODWL KiOy PpUHWH * Qp

$] iIWODJRN N|]|[WWL N<O|QFNpD QRSQYIPNCOQNHUUHO V
VDQ QDJ\REE KiOyPpUHWHW OHKHWHWW HOpUQL

$ NDSFVRODWL KiOy |[VV]HWpWHOH

$ KiOy]DW |VV]JHWpWHOH QHW ZRWHOPRIBSRWLASXROQ \L
tUMD OH KRJ\ D] HIRFHQWULNXV SEFS ROPORMIE KO OpyS
IHO LQNIiEE N|JHOL FVDOIGWDJRN ViHUKSPOGRN EH
YDJ\ LQNiEE D QHP URNRQL NDSFVRODWRN EDUi

S OHDQ UDQN QpYJHQHUIWRU LOO QDSO
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VDN LVNRODWIiIiUVDN V]RPV]pGRN GRBIQQIH@QON $0
7TDUGRYV

iMUTsyeoUs

a{foNﬁUﬁ“UOau

v AP v E §}E ~mAi%dre ~EATROT.

iEUD
$ NDSFVRODW WtSXVD D NpW PyGV]HU DGDWDL I

$ QpYJHQHUIWRU pV D QDSOy PlyBYRKR]i D& D3O N-DBW WF
ODW WtSXVD VIHULQW V]LJQLILNiQVDQ N<O|QE|]JQHN

$ QpYJHQHUIWRU KpW V]LWXiFLyMBW MHONOQV B N IMH
PDMG D] HJ\pE URNRQ NDWHJyULD N|YHWNNPDEW (]
EDQ RO\DQRN NHU-OWHN PLQW D QDI04 Py G\]BH Wk
PHIMHO|OW DOWHUHNHW D PHJNpU GHJHW WEDN VARHRIOL
WiN (EEH D NDWHJyULIiED VRUROWWD BV iNRN Qp|$ Y U VD!
LW PLQW D SRVWiV EROWRV] RUYRVYpJISROYWIR G U DA
RO\DQ NDSFVRODWL WtSXVRNDW PHOKHMW N PRLIQWU C
D] +J\IpO NOLHQV YiOODONR]y QD FB\W HO&D\@HAL VP
YDOYEDQ HJ\pE VHKRYi QHP VRUROKD\E P DVIDWKAR N
DOWHUHN DUIQ\D D] HIRFHQW ULNXYDQHROZRW NEH\QZ R
PPUHWWHO PLQpPO QDJ\REE KHWL JQBNZRURE | RigW
EDQ D] HJ\pE NDWHJyULiE®OHWDRUWRPWKNDBUKRD\ D ND
WtSXVD V]JHULQW NLN D]JRN DNLN P&RI DD QEpSYQ yHEXHQ

S $ NpW DOWHU PLQWIiW SiURQ B plQQW BAVY B DKW P R NN
YL]VJiOYD RV YDOyYV]tQ&VpJJH®W PUHEVEIO D\EIW RD W W i ®RD'
3HDUVRQ &RUU S
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VIJHUHSHOQHN $ NpW YiOWR]y NILNWOV NDBSWREDQWHLY
$ N|JHOL FVDOIGWDJRN QDJ\ UpV]H WJHYU HS H 0i \W LID]GING
YHW HQ D] HU V N|WpVHNKH] VR U RRKDPWYHO] WP O HSH
QHN PLQGNpW HVHWEHQ (] DJRQEDQ QHWORHVAHED
D] HU V NJ[WpVHNHW PpUL D QD SIOMEHD NSHIGLOIQMHIN RO R |
DOWHUHN DNLNNHO D] HJ\pQ N|]JHOL FVDOIGL NDSFV]
$ QDSOy D] HU V N|[WpVHN PHOOHWW G\bROWN HVHI@J B L
NJ[WpVHNHW LV $ QDSOyV PyGV]HUWHUIKOLD HM W HPO MDDW
DQQDN KRJ\ PLO\HQ WtSXV~ NDSFWRGNWMRNEYD WiU
QpYJHQHUIWRUEDQ D PHIJNPUGH]HWWRNRQWiEE HQ B
DONDOPD]RWW V]JLWXiFLYNKR] DO NDN RD\WRGNDS BV QL
ODWRNDW LV PHO\HN HJ\ PiV PLQVRPIBWHRIR D OHYWA

$] iIWODJRV QHWZRUN PpUHWPpPQHN pV |[VV]HWpPWHOPQH!
$ NDSFVRODWL KiOy PpUHWpPW p@\HY\N HWW pWIHOD W i KR
PRGHOOHNHW pStWHWWHP N<O|Q D QpVJH@BY§yWRUE
DGDWRNNDO $ PRGHOO pUYpQ\HV ViNIpWORD Hi U £/J KW
UHVV]LY HOHP]pVVHO WHV]W HQOMWNHPW ©iVBJ)1BYNVQLN

%HIRO\iIVRO

l1pYJHOQL 1DE
QHWZRL LVNRODL
FVDOiIiGL iOODPSRW
URNRQViIJL FVDOiIGI N |

LVNRODL YpJ]HWWVPNRODL YpJJHWWVpJ
FVDOiIiGL iOODSRW

EDUIWRI FVDOIGL FVDOIGL
LVNRODL YpJJHWWVpJ

PXQNDWIiU\ QF JD]GDViJL
JD]GDViJL DNWLYLWiV

VIRPV]pCQ" IR IR

V]iP~ WIiEOi]DW
1HWZRUN PpUHW pV QHWZRUN |[VV]HWpWHO

$ QHWZRUN PpUHWH

$ QDSOYYDO PpUW HJRFHQWULNXYLINDSEVRQ DAL KD O
UR]]D D] HJ\pQ LVNRODL YpJ]JHWVDMPMDEE EVRRO®DLL iY
JHWWVpJ&HN pV D Q WOHQHN KD MD GRI@FENH ONH] QB EE

&KL VTXDUH Gl &UDPHUTV 9 S
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QpYJHQHUIWRUUDO PpUW NDSFVROBWR EHOROQDIRDIW
VILIJQLILNIiQVDQ

$ QHWZRUN |[VV]IHWpWHOH

$ NpW PyGV]JHUUHO PpUW NDSENMRE)D WLOKWRYY N PIHWD &
JiN VJLJQLILNiQVDQ $ URNRQWISD yKii® D\ RVQ HNLHWP\Q
PXWDW D] HIR NRUD PLQpO LG VHEWyHDR HDRK Gy B\D B
PtJ H] D QpYJHQHUIWRUQiIiO QHPpRRIMGRDRQ\HOL & ii\DI
PDJ\DUi]DWIiEDQ D PHJNpUGH]HVQ\W SFOAMOOG D G TEDVSWR W\
POHWWiUVL NDSFVRODWEDQ p@pMQAREDA) P PItlK D Vi p\R]]ly
UIWRU D Q WOHQHN pV KDMD GRQRRQNYHWKIEH QR GRRMWD
EDUIWRN DUiQ\iW PLQGNpPW PyGALHQUH® i®pADQ EG DRACF
MD D] HJ\pQ FVDOIGL iOODSRWB JNUL{® DGO \I OHQY KDQH
D] HJ\pQ LVNRODL YpJ]HWW YV pJRAXWDW]LD D UNWRN NDUS
OLQpO PDJDVDEEDQ NYDOLILNQMHD DM PBHIQ QD OQ WY EH QR
EDQ $ QDSOYyQiO QHP YROW PpUH DG EHMRJIJHMRND ED
DUIiQ\D WHNLQWHWPEHQ $ PXIDNPpNi DVDHNAD ByG\J HHY B
N|]IWW KRJ\ D JD]GDViJL DNWYYH@HWV i MRIKDI\G i DRRY EI
QHPH LV V]JLJQLILNiQVDQ KDW iD)\iHPOWEMWZRNQHEBQ
MHOHQ V]RPV]pGRN DUiQ\iW PLQGNRWDP K6 W]iHR JH HPW
VILJQLILNIQVDQ OLQpPpO LG VHEE MHR|DM @HI W(EE PL
GHQQDSRV V]JROLGDULWIiV VIRO(MQ MHOHQWKHW IRQWR

$] HIRKiOy VIHOHNWLYLWiVD
$ VIHOHNWLYLWiV PXWDWy D N+O|QE[QpWiQN N AIMIERIN
WRAUDW IHMH]L NL KRJ\ PLO\HQ WiUVDGDW@PNEGK®PRJI
pUYPQ\HV*OQHN D UHOHYIQV NDSRBVRORWRNDUGRN
$ NDSFVRODWKiOYN V]HOHNWQRLWRWiN i HR P
YL]VJIOWDP PLQW D QHP NRU BVRAHRIO KR Y\p DJHMIWHAD
YiODV]DGYN KRJ\DQ YiODV]WRWWDWN VMPGE OMWHKN N DD |
MiQ $ YL]VJiOW YiOWR]yN |VV]HYVI Jpoms N H N WH B UKD N
WDP PHJ $ NRUUHOIFLyV HJ\+WW K DNHIN \DRODSH/Q G H B,
OHKHW IHOiOOtWDQL D QDSOYEDQ FHYMilDO OWH @ DHFPJ
DODSMiQ OHJHU VHEE D NRUW \bJWHW h 9 MH OV ] H GQHNPW\L ]
WL YiODV]WiV HV pUWPNNHO HVDJUW PNNROHDQ ¥p PH
NpUGH]HWWHN WHKiW LQNIiEE DDKNED RBOR U DIWRONY Mg E
$ NRUUHOiIFLYV pUWpPNHN PLQGHQ LHWH MEHNWY MLMDILM
QpYJHQHUIWRUEDQ PHIJMHO|OW DOWWLUBRNHO NRSF\
VIHULQWL VIHOHNWLYLWiV DM p U WIpW NoHUAV p N NLH/QX F
QHP DV pUWPNNHO $] LVNRODL YWM BWWNW]HIOKNW
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YLWiVW PLQW D QDSOy D QHP @pNUHQWU | WiROWDBEMDW iV
JPEEQHN W&QLN $ NRUUHOIFLYV pUOWPWHN PLQGHQ H

$ QpYIJHQHUIWRUEDQ pV D QDSOYEDQ PHIJHPOtWHWW
$ NI]YHWNH] NEHQ DUUD NHUHVHP D YHODRHWQWRH Y
PXWDWMD XJ\DQD]RNDW D NDSFVROBDOWHRMNDNVNW HIOO OMH|\V@
JtWMD HJ\LN PyGV]HU D PiVLNDW

$OWHUHN DNLN PLQG D QpYJHQHUIWRUEDQ PLQG D
$ PHINPpUGH]JHWWHN N|UPEHQ D QD®OREDQ PHIMHO]
VWG GHY VIHUHSHOW D QpY JHQHWiWR U DHEG p V
WHKiW HJI\KDUPDGRV D NpW PyGV]bHN HQ] FH PLORGHIX
KDUPDGLN MHOHQLN PHJ PLQGNpW DGDWD\&WWpVL P
JHQHUIWRUEDQ pV D QDSOYEDQ IWHWHQ pNELO D D GWDH (T
MiQ FVRSRUWUD RVIWRWWDP  HQDN{R@ WHY pVpOW!
iWIHGpV LQNIiEE iWIHGpPpVHN QDJ\RQ VRN iWIHGp'

$ PHINPUGH]JHWWHN QDJ\REE UpV]H HWHMIIDQ E® V]p
OHWYH D QDSOyYDO J\&MW |WW D G DWW RSN NRB\[ LR}V ] H C
EHQ PHIJMHO|OW DOWHUHN WHKiVD QBRSO CWpWOHRH
WDUWDOPD] D QpYJHQHUIWRUKR] NpSHVW

$ QHWZRUN PpUHWH pV D NpW P W8W]H DAIHIG @Y &M X \
YiOWR]y N|][|[WW QHJDWtY LUIQ\~ VPLI@LOL N DIYVYRVE |Bi]
HIRFHQWULNXV KiOy PpUHWH D QDS{EE iDVG B &/RNV DWW
WDOPD] D NpW PyGV]HU

$OWHUHN DNLN FVDN D QDSOYEDQ VIHUHSHOWHN

$ QDSOYEDQ PHIJHPOtWHWWHN N|]*O iPURSHQWK B U\RDBC

DIRQ HIJIR iOWDO NLW|OW|WW Qp YHPQHWHW R/UHEND Q DLIX L
D QpYJHQHUIWRU NpUGpVHLEHQNBBG WRIDW W RO W

QDJ\RQ NHYpV iWIHGpV D] DORMHY RN JINH®/|\W@WDDOWHH B
NHYHVHEE PLQW QHJ\HGH VJHUHSHOW D]BWSWOKEB pEHQG
| YDQ PD[LPXP RV iWIHGpV D VQRSEDNE P! pN HED [@Dpv
DOWHUHN N|]|WW IpOLJ iWIHG PV B (WGIMIN QWH B EWPRLDEND Q
pV PD[LPXP IHOH V][HUHSHOW D QDISOy EID QH \DH RN PUESHHN! Hi\
JHWW DOWHUHN PD[LPXP IHOH HJQH]LN ®NIED iNbI\W CPOAGHA HU
QpYJHQHUIWRUEDQ PHJMHO|OW DP W HURFND WJEHEGRL @ MA UHG |
D QDSOYEDQ D PHJNpPUGH]JHWWHN [LPXP HVRWpWIHHJILV
GpV QDJ\RQ VRN iWIHGpV + D QbYNHQHOI WRUE B Q N\] W JHH!
SHOW D QDSOYEDQ D PHJNpPUGH]HW®NMMNQHWNGV]HUUHO VNI
XJ\DQD]RNDW D] DOWHUHNHW LWW D] iWIHGpV W|EE PLQW
3HDUVRQ &RUU S
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OHQW OJ\ W&QLN WHKiW KRJ\ Dy BUQD S\QWHLN® NPHHJ M
O|OW ~M DOWHUHN DUIQ\D

$OWHUHN DNLN FVDN D QpYJHQHUIWRUEDQ V]JHUHSH
7HUPpV]HWHVHQ D QpYJHQHUIWRDEBQ\HX PDQDDOy R
QHP MHOHQQHN PHJ $ QpYJHQHUIWRUEBDTHBHSMBO|C
XJ\DQD]RQ V]HPpO\ iOWDO NLW|OW|WW BRIS\DPERDS Q\
PyGV]JHUUHO LV OHKHW PpUQL $ @pYNBSHYRORWLDII
KR] WDUWR]y HI\pPQHNNHO D PHJN pUIGGWHW IVGIiND PR]IN
LV D QDSOy PYyGV]HUUHO YL]VJiOKiVKpHNDHQ H (F HW HIY ]IQD
HU V N|[WpVHN D]JRQ NtYiQDOPDLQDNDQYVX®JRHI\DKR
PLQWIiED NHU+OW IpUILDNUD D N|PpHSAWRH ONDODFVR
LVNRODL YpJ]JHWWVpJIJHO UHQGHONH] NGpVMHOQWP]
PyGV]JHUUHO PHJMHO|OW DOWHU HINR ODHN ¥ @ 3] HW WE/H Q
UHQGHONH] N NJUPEHQ D]JRQEDQ V]LJQLIDRVYNDIPND C
V]iPD D]D] NLVHEE D QHWZRUN PpUHW=N

gVV]HIRJODOIV

$ NXWDWiV VRUIQ EHEL]RQ\RVRGWR]W ¥ M¢RHV POQW IOG/ T
KRJ\ D] HIRFHQWULNXV NDSFVR|®OVYHWKI\@W YDWMWRONPD
UpV]pW LVPHUMeN PHJ $ NpW WyWGEWPHU HDG FVHR®D W\W
]IPPEHQ RO\DQ V]HPpO\HN WDUWR)]QDNLDDPHUNPUGW ] k
PpO\HN WiPRJDWYy GH HJ\EHQ DNWtYDp& DD NMWKXIIOLY B!
NpUGH]JHWWHNNHO NDSFVRODW E D QD BOIMHROMWG K BWHA W HVR
HUHNQHN YDODPLYHO W|EE PLQWDKDUPDIGIHO D WRO
iV QHP UHQGV]HUHV KLV]HQ D] @BIOYR N O/ MY Q0 W)
PHJYDOYyVXOy NRQWDNWXV (JHNHM BJR Di®FWRD EW]RN)
KHO\]JHWHNEHQ YpOW WiPRJDWyRODSRARE B WBDW DN N
D] HJ\pQ QpYJHQHUIWRUUDO PpUWLYWRFVK®RDWH] KN
NDSFVRODWRNUD D] HJ\pQ YDOYENEWHREMRODW LV D |

$ QDSOYED EHMHJ\]JHWW D OW HUHNRK HIDH QWi MD K EQNI
FVRODWL KiOyKR] WDUWR]y ND ®F&RDDUMHRN HPHQ HPN B
LOVHQ UpV]OHWHVHQ PHJLVPHUQID SFVRDP QW KiQy OND
Q\R]iVD N|JHOHEE YLKHW D J\HQJH INDPSHYWRQPBEWRN. 0@}
D QHWZRUN DODNXOiViQDN G LNDPMP [Py M HIUNE NG WO pWi 3
UIWRU LOO QDSOy PHIJMHQ\GINWQEDWHUHE QBBOKGWY
NHW WDUWDOPD] D QpYJHQHU i WRUKMRHWWSNVN]+® @D
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KDUPDGLN DOWHU V]HUHSHOWQYX\DHIIH B QV R URE D Q WLIVC
QDSOYEDQ HPOtWHWWHN QDJ\ KV Np DHE BV FHIQ N D SW R
MHOHQW O0LQpO QDJ\REE D] HERFRHQWGRLWRY RO SApil
NHYHVHEE iWIHGpVW WDUWD O PD|SMiQp i \F K6 Wy UK RS\
NDSFVRODWRN PDUDGKDWQDN NG DHANHQ Y IWHHH WiRVR G
PHIJWDOIOKDWYN D] HJ\pQ N|U«®iUB HH DR LONH IV i DNV p W
V]iPtW 9LV]JRQW KD H]HN D N ILYPHRIKHWRYp DY @Dy
QPYLQWHUSUHWiOy NpUGpPVHN iPHEWIKRJID ]l R @ WOR ON'DG
WRN HJR V]iPiUD DNNRU D] HIRFMQWE M K® HKWPY\Q D W
MeN PHJ (UUH OHKHW My D QDSOy PyGV]HU

. RQNO-~]LYy

$ QDSOy DONDOPDV D KiOy]DWL WIHORUNP QRN YH O VREU
VPpUH $ QpYJHQHUIWRUEYO V]iURDYK PQURU®IR UPNDND@
NpSHW NDSKDWXQN D] HIRFHQMPULNXV NDSFVRODWL |

$ QDSOy PyGV]HU DONDOPD]iVHYDp® OHDLSK\DRAOYDW IY i (O]
QDN VWUXNW~UiMD PHOOHWW i D@@DINN @LIQIF b QW DN |LLv
NDSFVRODWRN PpUHWH |VV]HDMWWRNGH WVWJIPORHI & pa
LV GHWHNWiOKDWy LOOHW YHQDV U-LWI X\\D & FO/YRETD W RN
OpVH LV Q\RPRQ N|YHWKHW (KKHp IR DROSW Q WQYL]E
PYHNHQ NHUHV]W+O PyGXQNEDQ iOO0 BHYIRODHDKIO XD I
WiQDN YiOWR]iVDLW EL]JRQ\RV NRGOPpQ\HN PHJYiOWR

JHOKDV]QiOW LURGDORP

$OEHUW ) 'iYLG % O0DJ\DURUVNRRQNWI B BRXRY DNV Rl
]JDWL MHOOHP] L ,Q 6]RFLROYJLDL 6]HPOH
$QJHOXV] 5yEHUW 7DUGRV 5yEHDSWVRODWKADJ|D
WRN QpKiQ\ VDMiWRVViJD 6]RFLROyJLD V]
%HUQDUG + 5 HW DO &RPSIORGQJIBEXU
OHDVXULQJ 3HUVRQDO 6RFLDO 18WZRUNV 6RFLDO
%XUW 5 6 1IHWZRUN ,WHP\6 XQJQG \W ERFLIDOQH
1HWZRUNYV S KWWS G[ GRL RUJ

&DPSEHOO .DUHQ ( /IHH % $ 6XUDRY *RIQHU
3HUVRQDO 1HWZRUNV 6RFLDO 1HWZRUNYV S
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&KXD 9 ODGHM - * :HOOPDQ % V 7KBHINRQ®O
DFFRUGLQJ W R PF
KWWS KRPHV FKDVV XWRURQWR FERQEBDRREQ SX
FRPPXQLW)\ SGI

(ULFNVRQ % 7KH 'LVWULEXMDL.® Q R & DI GHDU
)ODS + DQG 9RONHU % HGIRW VRF RDG F\UBR QY DM ¢
UHVHDUFK SURJUDP /RQGRQ 5RXWOHGJH S

YJHOG 6 |/ BXLWRU - / % +RHIK &KPQJIHV LGV
3HUVRQDO 1HWZRUNV RYHU 7LPH )LHOG OHWKRGYV
JLVFKHU & D 7R 'ZHOO $PRQJ YWILAQGRI %}k
&DOLIRUQLD 3UHVV

JLVFKHU & E :KDW 'R :H OHDQ E\WXGLHQGT"
BRFLDO 1HWZRUN s

JUHHPDQ & / 7KRPSVRQ & 5 Q F(FWWAKLLPSD W L (
9ROXPH ,Q .RFKHQ 0 HGLW 7KH 6PP®H] :RYOG

)8 <DQJ FKLK OHDVXULQJ SHUNRQW D F\WAW DR
VLQJOH LWHP VXUYH\ TXHVWLRQ DDRUMAKH FRQWD
)X <DQJ FKLK &RQWDFW 'LDU IFMWX DX DQGL Q
&RPSUHKHQVLYH 3HUVRQDO 1HWZRUNV )LHOG OHW
)X <DQJ FKLK 7KH ,PPHGLDWH WHVQX'DQ D \R Q

&RQWDFWYV ([SORULQJ WKH 1HWZRUNYYHWDODLBESLC
,Q +VXQJ 50 * /LQ 1 * %UHLIJHBBRFED W &IDMSLWRI
6RFLDO 1HWZRUNV LQ ODUNHWVS5RRWPKQUWLRAD\DE
DQG )UDQFDLYV *URXS 1HZ <RUN /RQGRQ

*UDQRYHWWHU 0 6 7KH 6 WULHFQDNKR RU QIDINF
6RFLRORJ\ 9ROXPH ,VVXH S

*UDQRYHWWHU 0 6 *HWWLQD @G -RBE U WX\
&DPEULGJH +DUYDUG 8QLYHUVLW\ 3UHVV
*UDQRYHWWHU 0 6 $ J\HQJH O\ f\OpW NI HHQ 1D

YL]VJIiODWD ,Q $QJHOXV] 5 7DDGRY PD NV PHHUNN F
KiOy]DWD %XGDSHVW 0DJ\DU .|]YpOHPpPQ\NXWDWy
*XUHYLFK 0 7KH VRFLDO V® UXHFWZRIHN R |
ODVVDFKXVHWWY ,QVWLWXWH RI 7THFKQRORJ\
+RIJDQ % &DUUDVFR - $ + :HDOJQRD@BHWVRQDO
1IHWZRUNV :RUNLQJ ZLWK 3DUW HFELG DOW HORGWHG 6
S

.LOOZRUWK 3 ' HW DO VR QP DWW ARKIHN V L |
1HWZRUNYV S

IDXPDQQ ( %RQGV RI 30XUDOLVP 1HZ <RUN
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/ILQ 1 'XPLQ O $FFHVV WR RJF FKISHDW L6ARE . DA
1HWZRUNYV S

/ILQ 1 6RFLDO &DSLWDO &DPWUBGHYV&DPEU
/IRQNLOD 0 BRFLDO 1HW ZR &NRX Q@ LSRYVIW & BY
&KDQJH LQ WKH (YHU\GD\ /LIH RI 6 @NIHWHUVEXU.
6% 1 3') YHUVLRQ +HOVLQJLQ \OLRSLVW
ODUVGHQ 3 9 $] DPHULNDK DOV ]IIRW IR V, E HVQ|
JHOXV] 5 7DUGRV 5 71U \DD @RXOPDNH U WM \0 Bi
J\DU .|]YpPOHPpPQ\NXWDWy ,QWp]HW S

ODUVGHQ 3 9 SHFHQW 'HY HED\WRWSUPHHRHADWY L QQ1
&DUULQJWRQ 3 - 6FRWW - :DVVHUWRRGS HG I6\WRF LQ

IHWZRUN $QDO\WVLV &DPEULGJH 8QLYHUVLW\ 3UHV
OFFDOOLVWHU [/ & 6 )LVFKHU YH\LQJX¥ SRHIRFRIGDX(
QHWZRUNV 6RFLRORJLFDO OHWKRGV 5HVHDUEFK

OFFDUW\ & OHDVXULQJ VWUWXFWRXUIDLQ@ BIH

6RFLDO 6WUXFWXUH

3RRO , 'H6 .RFKHQ O & FF@W DIF W/ I HD/\QZR U @ A
S

6QLMGHUV 7 $ % SURORIJXHLWEA WKFH.WBDVX

5HYXH 7TRFTXHYLOOH S

6]DODL 6iQGRU V]HUN , G QGRWDOW JHQ\YHK C

DGy

YDQ GHU *DDJ 0 + 6QLMGHUV 7 + JOWRWPHDVXG3R
DQG WKHLU UHODWLRQVKLS WR RWKHU WRFLDO F
(5,&.621 % + HGLW 6RFLDO &DSHWHDQ FEKQS,WRNHD
1HZ <RUN 2[IRUG 8QLYHUVLW\ 3UHVV S

(//0%1 % 7TKH FRPPXQLW\ TXHVDMLRQ $PH
6RFLRORJ\ S
(/10%1 % D S3K\VLFDO SODFH DWQLGEHF\EHU S

SHUVRQDOL]HG QHWZRUNLQJ ,QWHUQRQR® GBI HR
DUFK S

(/10%$1 % E 7KH SHUVLVWHQFH RRREX YIWM\QV IF
JURP QHLJKERXUKRRG JURXSV WR VRBEDO QHWZRU
&RPPLVVLRQ RI &DQDGD 2WWDZD

KWWS KRPHV FKDVV XWRURQWR FDODZHFRP®PDQ S X
3")



$FWD OHGLFLQD HW 6RFLRORJLFD * 9RO

) JJHOPpPN
)eJJHOpPN $ NXWDWiVEDQ DONDOPD]JRWW QpYJHQHU

,G QNpQW D] HPEHUHN |VV]HM|QQHN MWMPMNW®O P
GpJHNHW KtYQDN HOPHQQHN HJ\eWW]@PWiO/QLE NLI
.LN DJRN D] HPEHUHN DNLNNHO i@@WMDOIEDQ tJ\ |VV]
7pWHOH]]*N IHO KRJ\ gQ KLUWHONDQ G QN]D ¥ B E
HEEHQ D] HVHWEHQ" 6]HPpO\W O QQMP]SHB W & D Q N
,G QNpQW D] HPEHUHN NLVHEEIDMWG®GiX® MWt HW
VpJHW NpUQHN D Ki] NJUsOL NLVHEE PXQNipQDWRN!|
QHN H]W D]JW YDJ\ NLVJ\HUPHN I|HO+JOMD-OVPEE ]
LO\HQ NLVHEE MHOOHJ& VHJItWVpJHWHGQHQ&"VID J\
JtWVpJpUW"

.pUHP PRVW NpS]HOMH HO KRJ\ BiJODNWDIW Ky MAUHQ
PDUDGQD 6RNDQ LOVHQNRU PHIJNpUQHNVYPODNLW
30 |QW]|]]JH PHJ D YLUIJRNDW +W{RMRVNW B Q5 RR/WNDX
QL DPLNRU LO\HQ WtSXV~ VHJItWVpJXD@DQ OJHNQV |
MHOOHJ& VHItWVpJpUW"

,G QNpQW D] HPEHUHN EHV]pOJHWQLMXNNDODN L
PXQNDKHO\+NNHO |VV]HI+JJ GROJRNUYyOJ&LNNHO \
NpUGPVHNHW PHJEHV]pOQL"

$PLNRU XWROMiUD RO\DQ MHWHRD &i GCPQi\T OV i G
WiV YDJ\ NJOW|]pV YDJ\ ODNiVYiVOyOiNLKH]JIRRIV
GXOW WDQiFVpUW LQIRUPIFLYpMWO ®@BJ& NHJIHW VRU
$ FVDOIGWDJMDLQ NtY«O V]RNRW®\HYVgE LG MAP\Q
GROJRNUYyO SUREOPpPPiINUYyO PiVRNND®GREHVDRDJHW C
KRJ\ NLFVRGD"

$ QpYJHQHUIWRUEDQ KDV]QiOW @ pPBIFYWE D 3/UW WPy N
DOWHU QHPH NRUD LVNRODL Y pill] HAMQ\LH HEWD]ph\a
VIRURVQDN D] DOWHUUHO D NREFY®RWEB W iMIRRLYOOHQ F

$] iOWDODP DONDOPD]RWW QpY JHQPHIIMERIEDYQ DHWF
HUHN V]iPD LOOHWYH D PHJMHO |O W ECDOQN N pUH\WN HPL Q
DGRWW QpYLQWHUSUHWIOyY NpUGHWENBW HW HK &AW tQWpF

)JJHOpPN $ QDSOYEDQ KDV]QiOW QpYLQWHUSUHWIO
GHPRJUIILDL DGDWRN D] DOWHUHHRHONAGNR]i VD
ODNYKHO\H



$FWD OHGLFLQD HW 6RFLRORJLFD * 9RO

D] HIR DOWHU NDSFVRODWUD YRQIRNN@&YHN pW G}
NDSFVRODW WHUPpPV]IHWH MilWypBJHWpIR $\®WRU L
iOWDOIEDQ PHQQ\LUH pOYH]L HJRI\D] FOHQJ M HHOI| R @MW\
GROJRNDW (JR D PHIMHO|OW V]HPpOO\HO

D] DGRWW WDOIONR]iVUD YRQDMWWMRYHN DU BV HND JI
WpV IRUPIMD NL NH]GHPpQ\H]W HDID EBI® Pp DD BWHHN O
OpY N V]iPD

)eJJHOPN $ UHJUHVV]LYy HOHP]pV VWDWLV]WLNiL

$ $ QHWZRUN PpUHWUH KDWy WpQRH LW W LNXMODHNA |
UHVV]LY VWDWLV]WLNiL

)eJJ QHWZRUN PpUHWH]| QDSOy
)eJJHWOHQ YiOWR]yN dJLJOLILNDQFLD % KDV
_VNRODL YpJJHWWVpJ
&VDOIGL iOODSRW K|[i|DV H
OHJPDJ\DUI]JRWW KiQ\DG

ORGHOO VJLJQLILNDQFLiMD

% $ QHWZRUN |VVIHWpWHOUH KDW yOWpQRIL W] W L NX
UHJUHVV]LY VWDWLV]JWLNiL

)eJJ QHWZRUN |[VV]HWpWHOH
URNRQVIJL KiQ\DGRYV

QpYJHQHUIWR|U QD[SOy
)eJJHWOHQ Yi|OWR]yN 6%L J|Q LK D WPRIALUMmLILND QR LD 6 KDWiV
(JR NRUD
,VNRODL YpJ]HWWVpJH
&VDOiIGL iOODS[RWD KilQV H
OHJPDJ\DUI]JRWW KiQ\DG
ORGHOO V]LJQLILNDQFLiMD

)eJJ QHWZRUN |[VV]HWpWHOH
EDWiIURN DUiIQ\D

QpYJHQHUIWRU QD[SOy
)eJJHWOHQ Y|{OWR]yN 6%L J|Q LK DMDGFLLIB) L I LN DY@ F L KD WV
,VNRODL YpJ]HWWVpJH

&VDOiIGL iOODSRWD KilDV H

OHJPDJ\DUI]JRWW KiQ\DG

ORGHOO V]LJQLILNDQFLiMD
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)eJJ QHWZRUN
PXQNDWiUVDN

[VVIHWpWHOH
DUIQ\D

QpYJHQHUIWR

U

QD

SOy

)*JJHWOHQ Y

OWRI]yN

6%L J|Q LK DMVID'@ ALLIG L | L{N D9%Q H

LKDW

iV

(JR QHPH

*D]GDViJL DNWLYLWIiVD

GROJR]LN H

OHJPDJ\DUI]RWW KiQ\DG

ORGHOO V]LJQLILNDQFLiMD

)eJJ QHWZRUN
VIRPV]pGRN D

[VVIHWpWHO H
UiQ\D

QpYJHQHUIWR

u

QD

SOy

)eJJHWOHQ Y|{OWR]yN

6%L JIQ LKDMP@HLIM L I LN D% H

LKDW

iV

(JR NRUD

OHJPDJ\DUI]JRWW KiQ\DG

ORGHOO V]LJQLILNDQFLiMD

+XV]WL eYD
'"HEUHFHQL (J\HWHP (JpV]VpJeJ\L .DUX

1\tUHJ\Ki]D

6yvVW



$ VSHFLIOLV V]*NVpJOHW OHHk
Q\H] L HJ\ HV YL]VJiODW

1DJ\ /RUIQG
+DMG~ %LKDU OHJ\HL 7THU*OHWL *\HUPHNYpGF

%HYH]HWpV

$ PDL J\HUPHNYpGHOHP HJ\LN NULWLEXKMVBR QW Mi) D
NpUGpVH 1DSMDLQN JD]GDViJL KROAJBIEVPEH Q| UQRM \
JHWEHQ D J\HUPHNHN VSHFLiOQDJ\H®OKWY W @D N HOLH!
J\HUPHNYpGHOPL VIDNHPEHUHN V]iPiUDQGHJI\HRIP HN \
OVHQ V]tQYRQD OAWHIDG QW DV W] RIODS OWDWIiVRN KLiQ\RV"
NULWLNXVDEE SRQWMD D VSHF{DOIGK@®POiWiV EL]WR\
OJ\ JRQGRORP KRJ\ NLHPHOW MHOHQWLWRPHW NHC
UpVpUH KRJ\ PLO\HQ ~W YH]HW DS M&iNFKRYL\SQQDNW
WeNUPEHQ KRJ\ SRQWRV LVPHUHWH SMIFQi OE\Q G HON -
VPpJOHW P|J|[WW PLO\HQ KiWWpUPHFKpPQ|IRWXW R NR B X @
WDWiVRN VHIJtWVpJpYHO WXGMXN W pNRQPHQ EISJMFRVO
(EEHQ D WDQXOPIiQ\EDQ DUUD W HW ]W]N NN/t[V.JoQHDVM @/HH!
HJ\ pUWHOPH]pVL NHUHWHW D ® W5 ~U i ¥4aLl0§ DiwW ¥ B B\ (DELF
PYEHQ D V]*NVpJOHW NLDODNXOWQBDNQVPH O HEP W

(J\ NeO|Q WDQXOPiQ\ WpPiMD OHKHWZWRYHYKY |WQED pWE
YL]VJiOQiQN HJHNHW D KiWWpUWpQ\H]i @HWU BGEPpOHP
Q\HLQHN LVPHUHWPpPEHQ WDOiQ PDMG PWRRJD®PD]yG
O\HN D NpV EELHNEHQ HO VHJtW LROD i RBAD pN R GH MO HH

'2, DPV
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$ VSHFLIOLV V] NVpJOHW pUWHO

$ N HUPHNYpGHOHP PLQW D VSHHUFOALM V]*NVpJOHYV

$ VSHFLIOLV V]*NVpJOHW GHILQLIiO Y GHN WWD PW®E
KRJ\ HJ\ pUWHOPH]pVL NHUHWEH KHIO\H]Y M MOV INALPL
D JJHUPHNYpGHOPL V]IDNHOOIWiN®B QKD P iU L QIMH ¥
PHJ\HL | YiURVL J\HUPHNYpGHOPL V]DNRYW*LHEL]RW\
PHNYpGHOPL 6]DNpUW L %L]RWWViJ NDD8WBWpMRH R\HX
NLPRQGMiN PHJIiOODStWViN $ EL]RMON® YIRMJIYQDM N
NDSFVRODWRY WHHQG NHW LV
$ VSHFLIiOLV V]*NVpJOHW WHKiW D U\MEHP Ny YUMGHHID-H
KHW D]JRQ EHO+O D J\HUPHNY pGH® BL W PIN\H-0000 YWV AEH
HOW|OW|WW LG VRUIQ MHOHQ RIDWDRHMD OHJRIRNO M|
PLQG D J\HUPHNMyOpWL DOD S H OW]MN M O/R Wiy BOHD R B
OHQ WpQ\H]

$ JJHUPHNYpGHOHP RO\DQ WHYpNHQ\VpJHN HV]N|]
VH DPHO\ D J\HUPHNL MRJRN YpGHOPpW UBVHKHCHLP H N
pPUJHOPL pV HUN|OFVL IHMO GpV@PW DFY B OJ BE\BQVWH W M
PHJHO ]pVpW LOOHWYH PHJV]s@WE WY pMLHPHOMP LJQ
PHNQHN D VDMiW FVDOIGED W|UW HQH N Li'\0W D R HEOL M R\
D JJHUPHNHN V]iPiUD D]W D N+O|Q @MJIVM & PG IR O W W
JeN KLiQ\D LQGRNRO 6]pOHVHEE pUWHOPPEM®H GHW
NHW QHYHO FVDOIGRN IHOp LUIQ\@DYyWSPR]IEWOL MO
VIROJiIiOWDWiV DPHO\ VHJtWL D V]+O ONH¥W HDE ED\DV phyF
pV QH DODNXOMRQ NL D J\HUPHN HVD @ HY ]P\®I\UHR WK\
GHOPL VIROJiIiOWDWIiVRN LIJpQ\EHY p WHH@HH ]|iQ/N/pHON @ M K
VpJHV ( V]IROJIOWDWIiVRN D J\HUPBNMPO pW D NDHIODCS W
VRNUD WDJROYGQDN 6]LNXODL

$ JJHUPHNYpGHOPL VIDNHOOiIWiV D FWDIQDBWIX®E NO
JRQGR]iIVD QHYHOpPVH RWWKRQW Q\-$MW K UHFHNiVWGV |
GHOPL VIDNHOOi{WiV IHODGDWDLW DDQMMHCOWWQ B\ HI
PHNYpGHOPL V]DNV]ROJiOWDWiVENOGWN- MAWR/RIJ DWW i DD pAC
VIWL $ J\HUPHNYpGHOPL V]DNHOG®AN® N 6 K6 K bHPH W
iWPHQHWL QHYHOpPVEH YHWW pV POWWIXR\G YW @H ¥MGpN
ViQDN D ILDWDO IHOQ WW WRYiEELQXWBDJRDNR@ O i M/
PiV RNEyO LJpQ\O J\HUPHN WHOMBIV5NFY & 640 0XWIDVLC
VIHUN
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(EEHQ D] pUWHOPH]pVL NHUHWE HQ@ PH X HVE EOOH | BW-DAGH
NUtJLVHLQHN QDJ\ MHOHQW VpJH BDQLQFRH & DOHMN RX
PHIJROGIV HJ\HQHV ~W YH]JHWKHW D J\HKHPJHNXY pGHO
VSHFLIiOLV HOOiWiVL LIpQ\ PHIMHOHQpPVpKH]

$ YHV]pO\H]WHWHWWVpJ pUWHOPH]pVL NDWHJyUL
$ N[YHWNH] V]JHPSRQWRNDW WDUWRP IRQWRVQDN

f $ YHV]pO\HIWHWHWWVpJ NLIHMBOMNW RREDQONKHT H
WH] WXODMGRQViJDLQiO IRJYD iUWDOPDVDN D J\

f $ SUREOpPPiIiNQDN D J\HUPHNYpGHOHPRELWRNRIO
IRO\DPDW VRUIQ G O HO

f $ YHV]pO\HIJWHWHWWVpJJp PLQ PEWD VJI\GIQRMHN RQ
D V]*O N pV D] iOODP N|]|WWL YLVQRIDN 05 ]RHAY Pp KH
OVH]WHWHWWVpJKH] PHO\HNHW D WDWWDRGRORP -~
D QRUPIOLV SUREOPpPPiIN N|]p pV UHOBHHY *NHK|] iC
GLJ D FVDOiG DXWRQYPLiIiMiQDN NRUOiIWR]iVD V]*N

f $] D J\HUPHN£V]+O #iOODP YLV]RQ\ NRKRNUpPW NR
VRU NHU<O H N|]|VVpJL FVHOHNY pVUHVH@ONHW Y H
YpVW DONDOPD]QDN +D D WiUVD@DORFUBMMNYpW
SUREOpPiMiW DNNRU D SUREOpPPiW NENHO PHJR
FVDOIGL EXUNRQ pV N|[JYHWOHQ+0O DDJANLIWWHH L
OHV' SUREOpPPiIW |[VV]HI*JIJpVEH KR]UWINiVYD@® I}
GHYLDQFLiIMiYDO YDJ\ HJI\WWJHU&HQ #MH OMHNL QI\W DN
O JDUDQFLiW D NRFNi]JDW NH]HOpVpUH

f $ KHO\]JHWHN AJ\HUPHNYpGHOHPUW W INL\D R YN ti Wi

WiUVDGDOPL NRQVWUXNFLy D Y BWMWO G DHBV H$V \
YHV]pO\HJWHWHWWVpJ NRQVWUXKARELY Y\DpIN P W®RWU |
SUREOpPPDKHO\]JHW NH]JHOpVH QHP EpKDWY D V]
RO\DQ N|JFVHOHNYpVUH DPHO\ DYMRVDHG YHIWRQ
SUREOpPD PHJROGIViIW 6]]00 VL

$ JVJHUPHNYpGHOPL VIDNHOOiIWIVED NHU«OpV OHKI
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$ JJHUPHNYpGHOPL V]IDNHOOiIWiVVDO DDPRWED JONURHN
QHN YHV]pO\H]WHWHWWVpJpW D] PBOD\SHQOWHWQLHYH
OHKHWHWW 9HV]pO\H]WHWHWWNPY pI\HV NS Wi Ve @
NeO PDUDG D J\HUPHN $ V]DNHOQJiWDWVED WitYU OO N F
DUUD PLO\HQ REMHNWtY WpQ\HHN WHW M]O\GDW HAVHY i

1HPpQ\L 0iULD pV OHVVLQJ 9HUD E QY] HWBEHD iV
J\HUPHNYpGHOPL JRQGRVNRGIVED NHU+<OW J\HUPHNH
RUV]iJRV KiURP NLYiODV]WRWW NRNEYEDR O WS N F \WH
PDV]RN *+ HVHWpPEHQ WHOMHV N|U& HFULQKMOQ SRIQYWR QD
EDQ D] iOWDOXQN [VV]HiOOtWRWW H)W BIW J\\W WK D Y RA
YL]VJIODWRW .tYiQFVLDN YROWDN DJUHUDP HN.XODG BOIP |
JRQGRVNRGIVED KHO\H]pV P|J|WW $ EHXWWKiVL RNF
JIWVpJpYH ERQFROJDWWIiN DPHQ®'sNPHWH K RIWEW RO\ K
RNRN MHOOHP] HQ HJ\*WW MiUQDN HW\HWiW Ny VRNQDI
PLQWi]DWD

f $ OHJQPSHVHEE FVRSRUW RO\DQ WHI\G&RRRRS R

N[]IWW HJ\IRUPiQ V]JHUHSHW MiWV]RIVW VID GAG UP
URVV] V]RFLIOLV N[U<OPpQ\HL D VPDPLQMWQNYHG
J\HUPHN HOKDJ\iVD

f $ PIVRGLN OHJQDJ\REE FVRSRUWKRDNLURNE B J\HL
NHU-OpVL LQGRNiXO DODSYHW HQ D*UBVWEV]RFLI
E O NJYHWNH] £V]+O L HOKDQ\DJROi WM REH H]W p N
UHN

f $ NJ[YHWNH] D] D] RNFVRSRUW DPLNBWW JRQG
DODSYHW HQ D V]eO N EHWHJVpJH YDJ\ KDOiOD iO

T $ QHJ\HGLN FVRSRUWED RO\DQ J\HUPH®PBN NHU-®
VH HI\pUWHOP&HQ VDMiW GHYLIQV YLVHONHGpPVpI

tf 9pJ-O D OHINLVHEE FVRSRUWRUWBYR N |B QYHGH OF

EHWHJ DONRKROLVWD NiEtWyV]HWOHJI WHOHQ LE
VDQ LV ]DNODWWDN 1HPpQ\L OHVV]LQJ

$ JV\HUPHNHW pU OHKHWVpJHVY WUDXPDWL]iOy KD\
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$ IHQWL YHV]pO\H]WHW WpQ\H] W DAVWUMIX® D MWL JH PH NK D \
VRN W|EEQ\LUH D QHYHOpPVEH YpWHIONV REPHDFKHLG V
0iUWD VIHULQW D MHOOHP] KOQNHWVORNR QG X\OFVRE R
ED RV]WKDWyYN

f $ QHYHOPVEH YpWHOW PHJHO ] plUG OfDMIE y G O/ DU
Q\DJROiV EiQWDOPD]iV

f $ QHYHOPVEH YpWHO WUDXPiMD YHV]WHVpJ
f $ QHYHO RWWKRQL pOHWE O LFNDGy SUREOpPIN
f $ QHYHO V]O L HOKHO\H]pV MHOGMPHGIREDPB/NVIH

JHOPHU+*OKHW D NpUGpV KRJ\ HJ\ JRQGRHYHNKHMO\ DC
D WUDXPiNDW OL W|UWpQLN RO\DQWRHY]VKID BHOQBI YWHIX
O\DPRW pV WDSDV]WDODWODQ YDJOPJIJXWUPHMNR\GW R
QHP EL]WRVtWKDWy D WHUiSLD"

$ J\HUPHNYpGHOHP ROGDOiUyO LO\HMWHRUNH P MOV L
QHP PiV PLQW D J\HUPHN ~J\QHYH]HWW] D8R®®DJR
VILWXiFLYEDQ D] HOOiWiVL GLV]IXQWFLL RFOABDQHNWRH
V]*NVpJHV EHDYDWNR]iV KLiQ\iW YD QWpSB pi@\ LD KWK Q G
Q\RVViJRW AHOOiIWiVL &U"~ MHO HQWHWAH OO @y JpH G P
HOOHQWpPWHY pV HIJI\W]JHUVPLQG MRJDLW LV VpUWL ¢

/iWKDWy KRJ\ D V]DNHOOiIWiVEDHNHLL CPdV|W WV M ORR
WUDXPDWL]iOy WpQ\H] iOOKDW )& CCP HWaD ] B WWHHN B @
J\HUPHNHN PLO\HQ PHJN+]GpVL VWU DNRBLDNDLW ALQ QL
NHUHV]W+OL U|J]*OpVH PHQQ\LUH KPMWIHRIDGPHWY D KI

6] WVQp .DUNXV =VX]VDQQD pV V]HW RPHUNDGpV pVNX
VIRURQJiV WHNLQWHWPpPEHQ D]W D] KM G A\pAW pN BI SV
WHUpPQ MHOHQW V HOPDUDGIVW JRISTRMWR®IW EDNQD p.

PYHV ILDWDORN HVHWpPEHQ D FVD®i®@EDHOPO V
NRQWUROO KLiQ\D PLDWW MHOOHP] Wi WXMNQD)L@HIDW
WiV pV D GHSUHVV]LyUD YD OyDKDIMOBIR V YtIY OFDHPILGD WO
OiVRN PHO\HN LUIQ\XOKDWQDN PiVBWY]R QI L\Q RHISHL

WRiIUMXN IHMOHWOHQVpPJH Q\LO Yp® MINOWD® [/HR HN pXSIk
VHN VIHUHWHWHQ DODSXOy MyO P&N|G NDSFVRODW
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$ J\HUPHNYpGHOPL JRQGRVNRGIVEDQ pO J\HUPHN
VIHPSRQWMIEyO HOPDUDGQDN D FVBBYGEDDRP HOO AW
PHIJKDWiUR]QDN D]JRN D WUDXPDW L]JH®y WANYQp B H] WHIP
WHWWVpJL KHO\]JHWpW PHJDODNSR]]M]i PR D NRECMOH WV Y
VIpO\H]WHWHWWVpJL WpQ\H] D]R QRN UW KD W] HG HWHDR:
PHIJpOW WUDXPiLQDN NH]JHOpPVH DQ QDN HJHMHD SBHRE
OpPiN QH KDOPR]JyGMDQDN QH LQGXOMRQWHQ HWMpS)
] GpV ~WMiQ

$ VSHFLIOLV V]*NVpJOHW IRJDOPD

$] HO ] HNEHQ D VSHFLIiOLV V]*NVpJBHND@HN RDQK HID \
J\HUPHNYpGHOHPL NXOFVIRJDOPDN NRQWH{WXVIiEDQ
VpJOHW PLO\HQ NDSFVRODWEDQ iODBPHL PDDHBPEW)
YHV]pO\HJWHWHWWVpJ V]DNHOOiIWJIVE B W HRUY O pWD LY D
J\HUPHN WUDXPDWL]iOW KHO\]JHW pW RHPEDHQ WD Y VAR R
$ N[YHWNH] NEHQ D VSHFLiOLV V]+QyNJGOWHWH NUQ\N PPN

$ J\HUPHNYpPGHOPL VIDNHOOiIWiV HJ\LNOOW W]l NADPA R W
OHWE& J\HUPHNHN N|UpQHN FVRSR@QWMDIL Q\DHWP H QK0!
LQWpP]PpQ\HN LQWPpP]PpQ\UHQGV]HU NLDODNtWiVD

$ KRVV]DV VIDNPDL YLWD XWiQ NI QJDHWWN RWNV FWSR-EF
MD L
f D V~O\RV SV]LFKpV
f LOOHWYH D V~-O\RV GLVV]RFLIiOLVY WeQHWHNHW
f YDODPLQW D SVJLFKRDNWtY VJHUHNNHO pULQW!

(JHN FVDN J\&MW IRJDORPQDN KD V]RLUMKPQ EN OK OVYHi
PRV DOFVRSRUW SUREOpPPDWtSX\GRVQINQItWKHW PpJ

$ ) YIiURVL OyGV]HUWDQL *\HUPHN Y p GCHIDLP W 18 YIDNH]@®\O .
VpJH NHUHWPEHQ VIHSWHPEHUY KO iDVO D NWWER WHAL
WDQL OXQNDFVRSRUWMiIW $ V]DNH PEMK® NQCPHHPY D\
O\R]iV SUREOpPPD SURILOMDLQDN WNRMIEEDQGIDMNMHPHQF
NpEHQ KRJ\ D] HOWpU V]+NVpJO® MWH WYLNIRHUPH Nt W p\DH
VHQHN

6SHFLIOLV V]*NVpPJOHW&QHN W H MINGW K MW WML D VWDHOKRI MVD
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SV]LFKRDNWtY VIJHUW KDV]QiOQDN

NODVV]LNXV SV]JLFKLiWULDL NyUNpS J\HUPHN

VIHQYHGQHN HVHWHQNpPQW SV]LFKRWLNXV i0OO

PDJDWDUWIiVL pV EHLOOHV]NIG YLV HDXBIGRM NS

PiNNDO N+]GHQHN

pPUJHOPL pOHW pV LPSXO]XV NRQWUROO ]DYDUH
6SHFLiOLV (OOiWiV 0yGV]HUWDQL OXQNDFVRS

$ VSHFLIOLV V]*NVpJOHW pUWHORPRAW D GDGSHLD RAE|V A
DJRQEDQ V]iPRV V]XEMHNWtY WpQHB]NRWV SOHK P WQU\R]
WpVL IRO\DPDW HUHGPpPQ\HNpQWNQDIDWDLS M MHPH B
HJ\ KRJ\ PHQQ\LEHQ pV KRJ\DQ pU]JpNHOQ@yN D\HUP
SUREOpPPD V~0\iW )RQWRYV KRJ\ FLMiMQ W] DNWMLNND S,
FLWiVXN KDWiUDLW )LJ\HOHPEH NHPW WHQRHGHKR P\
VIDNPDL LOOHWPNHVVpJIJHW W X NV ®R @)WWD € DJW RVY\W
Wp]PpQ\QHN )RQWRV WXGQL KRJ\ HJk ®OWDSDHG LOPMVH
HOOiIWiV pV PHQQ\LUH HU VHN D SUREO®PNDSEVRON!

ODWL N|W GpVL V]iODN -y]VD D V]+ BV RIOOHWM p\B]SKHEC
MHNWtY WpQ\H] LKH] D VSHFLiO3® HH GPQIQV W WM HIGRR
PDW HUHGPpQ\H -y]VD E

$ YHV]pO\HIWHWHWWVpJ D V]HMYMPHOHW $YHW HQOCF
KDWiUR]]D D JJHUPHNNHO W|UWpQ GHIOWP IRHQBK DAV
UpEHQ D] DODS pV V]DNHOOiI WiV LR G GD]OXQNF LPyH 1 M H\
PpPUWPNEHQ KR]]JiMiUXOKDW D PiVRG B ORVWIMZ P O\HH
OpV D J\HUPHNQpPO PLQGLJ V~O\RV DNWLGMEYL® LAH N
QRKD D SUREOPpPPIN KDOPR]yGiViW+D] NDHODSHQ@D i MVO W H
(] PLQG YHJHWKHW RGD KRJ\ D V]DXMDWLN DY IR p Q\HH
] N QIRPiQ NLDODNXOW W+QHWHNNHO]LDRHONH N FPIH\U \
DJW PiU VSHFLIOLV V]*NVpJOHWNpPQW NHOO pUWpNHO
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$ VSHFLIOLV V]*NVpJOHW OHKHW
QHN YL]VJiODWD EHQ

OyGV]HUWDQL KiwWwpU

pPY VRUIQ D +DMGX %LKDU OHJ\HL 1LHRWPMWi¥pG H
WRYIEELDNEDQ 6]DNpUW L %L]RW@WNPDQI\BIWD @ H/QiN
PD]JQDN D N|YHWNH] DGDWRN

$ NXWDWiVRP FpOMD D] YROW KRMEWI@iDVEINVBY WL |
PHJ\HL VSHFLIiOLV V]*NVpJOHW & YLD \QHQOW p@t\M | VAR NV KA
QDN V]JHUHSHW PLO\HQ KDWiVPHFKPDXQLHBX \IRMUPHNA
HVHWPEHQ PHJiOODStWiVUD NHRDQW WPSHCRHIKD LWR O W B
OHP] HQ DJRN D WtSXVRV WeQHWHNN \DFPIKDB\WMNW HJ KD W

JHOWpPWHOH]HP KRJ\ D WeQHWHN VREWIQ@NDHINBEA

VIHUHSHW MiWV]DQLD $ J\HU PMHO Qi®H WE DM Bl ONVD |
DODWW N+O|QE|] KDWiVRNQDN WHDY SIOMIHN pNH B HAF
ODJRV V]RFLDOLJiFLYQ $]W KRJ\ H]HNHWO D DK B VRiFRN
OL]iFLY iOWDO HOVDMiWtWRRJWN PHOV (YpUWHWW JRLQX
ORP KRJ\ D FVDOiIGL GLV]KDUPyQ LMY IMH O H\DIAH F/L A
V]*NVpJOHW NLDODNXOiViEDQ

XWDWiVL PyGV]JHUNPQW D GRNXPHKQWXBHD HR PINPA W
%L]RWWViJ VIDNYpOHPpPQ\H D] D NXDSWERN X RHQWMP
J\HUPHN VSHFLIiOLV V]*NVpJOHW pW ]K$WH OD] FIp B UHPNHEN
POHW~WMD D UpV]YL]VJiODWRNEyOWSWGILPE N QGRIUG G-
KDWiVPHFKDQL]PXVRN GROJR]QDN HIpOW / YNVPWV §J
MDYDVODW UpV]EHQ SHGLJ QHY HW{WNWp JIORW & HI\ YD
VHP LOOHWYH D NRQNUpPW VHJItWNWYIN W BQIOUXRUB |
WiVL PyGV]HU HJHQ IRUPiMD W H®YWMW HID MHMW RHN& 1O
VIHQ D UpV]YL]VJIODWRNDW YpJ] NNDWHPENRHWNQYWOI
NR]QDN D J\HUPHNNHO DQQDN KR]D®BWROR] WED® i @
VIDNHPEHUHNNHO LV
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$ PLQWIiED D PYEHQ D +DMGX %LKDODNPHRIIVHIL *\F
%L]RWWViJ iOWDO VSHFLiOLV V]HNN\HN O/H V.Y pO & PLIGY
NHU*OWHN EH
gVV]HVHQ | QpO NHU-OW VRU V®HFLIEIHQ VENVp.
ELIRWWViJ HVHWEHQ iOODStWMRW@\W P HIEB ¥ DHY L
D VSHFLIOLV V]*NVpJOHW NRQWUWHR DD ¥VS}WIMRNVIDV VER
YDQQDN
HVHWEHQ W|UWpPQW ~MRQQDQ VBHMHELW B]NRYp
UROOYL]VJiODWRN QLQFVHQHN EHQQH QHYHGHYE®GIF
YpPWHOL HOMiUiVVDO pULQWHWWW pEH@ H¥ HQ QWE B DY M
H] D KDUPLQF | NHU+OW EH DNLN@HN|QHWNN]V]HUL
IL~ pV  0iQ\
$ HVHW YH]HW We:QHW V]HULQWL PBINRU]OiVD
'LVV]RFLiOLV |  SV]LFKpV QiOSV]LFKRDNWtY V]H
OHIJMHJ\]JHQG KRJ\ HJHN YH]JHW W+sQHWWHNWIiQV D]
QHP MHOHQQHN PHJ $ YH]HW W+QHRHRDPOWKREIW ~D
O\RVDEE YDJ\ D J\HUPHN LO\HQ LUINYEW QV N HWYPJIH
Q\~-MWiVW pV D J\HUPHN HOKHO\HFRLV@UW KOWNVRION
J\HUPHNHN ILDWDORN SUREODpPiLPRDNDOPO \['DW] HIV DM
UDQ YiOWR]QDN H]pUW D WHUIBLY¥W]BWRISOREONPD\WL
PHJKDWiUR]yQDN WHNLQWHQL ®%® N DiFOLR/SEILONWiV 0

$ YL]VIIODWRW D N|YHWNH] NpSSHQ YpJH]JWHP HO

$ VIDNYPOHPPQ\HN IHOGROJR]iVD VRU M QIH WA NKWYW
YDODPLQW D UpV]YL]VJiODWRN WBR PQ Ri®D RRIQY KiWRNJ
WpQ\H] NHW DPHO\HN D] DGRWW J\HN P$i NV p@HHW/H M/ M)
KiWWpUWpPQ\H] N pUWpPNHOpPVpPQp@ BPROWHE® RO B X 00
QL DQQDN HOOHQpUH KRJ\ | V PLHWILQD WRtOY RJMD |
KDWXQN DUUYO NpSHW KRJ\ PHO\H Ni VDWW USAKP/RA JVRe
VIHUHSpPUH LV tJ\ OHKHW N|YHWRHJWHWBQ @D/ N SH API®
MiEyO D] DGRWW pYEHQ +DMG~ %LKDU PHJ\pEHQ

$ WeQHWHNHW pV D KiWWpUWpQRHW]t\WRW WDW]HVtWHWW
7-QHWRSiV LVNRODL WHOMHVtWPpQ\]DYDU LVNROD
WiYROOpW DXWR KHWHUR DJUHVV]LYy \GBYXJOLV W
URQJiOiV J\yJ\WW]JHU HOXWDVtWiVD NiEtWIMIHUU J\yJ\
WiV LPSXOJLYLWiV VRGRUKDWYyYViJ |[QW|UYpQ\&VpJ
PDJDWDUWIV J\~-MWRJDWiV MiWpNV]H@QY HETEAiVSUR
iOODWNtQ]iV
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+iWWpUWPQ\H] N

$ KiIWWpUWPQ\H] NHW KiURP UpV]UKiWWXEUYMPQ RYV]]W L
J\HUPHN FVDOIGMIiEDQ N|]YHWOH QVNQ\WHUHM pEHIX D
WiUR]y W|UWpPQpVHN $ SV]LFKROyM]BP pki W W pUI\W MO\ +
GpVpW PHJKDWiUR]y WpQ\H] N 5HQGV]HWRDIGLN] NQ|
NDWHJyULiW XWDOYD D J\HUPHNHMD N K JHWH W OR-R HD/WW
IXQNFLYMD D VHJtW WiPRJIJDWy | XQNFL RV JNRMEWMDHPO H
NDWHJyULiW $] HOV NDWHJyULD DHW\HUHPN N i DRV RPWII
ViUD iOODQGyViJiQDN ILJ\HOPHQ RiYe® KD W H/JiyWDL Dyl
LG EHQ PHJ QHP NDSRWW VHJtWV pNQMHOMIYW @ HLU
KtYMD 1|O D ILJN\HOPHW

&VDOiIGL KiWVépLDNp QNitDiWD N+O|QpOpVH ~M pOHWWil
V]*O ORMDOLWIiVD D] ~M pOHWWiUVQ H®pHM®HOPOW NP
V]*O QHP WDUW NDSFVRODWRW V]+O L HPKRQ\DJRO|
WD FVDOIGEDQ HOV]HQYHGHWW IL]LNDL GY®IWDOPD
GpO\EHWHJIVpJH V]+O SV]JLFKLIiWULDL ERWMVHUD/ pJH
V]*O L VXLFLGXP WDQ~MD WHOMHVtWPpPpQ\RULHQW O\

3V]LFKROyYJLDL KB\ pWUMO QNBIQWN DPELYDOHQV NDSFV
N|W GpV VpU«OpVH IHOGROJR]DWODQ Q\RW]Vi¥RM]WH\
EHLOOHV]NHGpVL DONDOPD]NRGiVL ]DYDU

5HQGV]HUWPQ\H] N

$9iOWR]JiIVRN D J\HUPHN BEKHOHJIRQERIQVL KHO\ YiC
W|EEV]|U|V FVDOIGRQ EHO+OL HOKHO\H]pV W]|EEV]
F$GHNYIW VHJItWVple\P- MMM HR/EGQVDDGHNYiW VHJItW
FVDOIGWHUISLD PHJKL~VXOiVD SNHQBKRMUHE SOV

$ VSHFLIOLV V] NVpJOHW& J\HUPHNHN WeQHWHLQHN

$ WeQHWHNHW D PYEHQ VSHFLiO I NNHIN PIONW &
YPOHPPQ\HLEHQ HO IRUGXOyY J\DNRULVQPXW HPOPISMiC
KRJ\ D KDUPLQF VIDNYpPOHPpPQ\E O D] HIGKOWLQHWF
J\DNRULViJD -HO]pV pUWpN&Q HN WADNLi QWCH WOV HPU &KX
DGRWW WeQHW
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$ OHJQDJ\REE J\DNRULViJIJDO HO IRUGXOW WRQMW D]

HVHWE O V]HU IRUGXOW H] HOpWS$ D B Q WG pNO\O@p
FVDYDUJIVW V]*O L HQJHGpO\ KLIiDRILEDQ DV PR B®R | W
KHO\U O W|UWpPQ HQJHGpPO\ QpO NWOMXHMO K RIR ]DV WH VD
WHN G|QW W|EEVpJpEHQ HO IRUGXO KRJ\® J\HUPH
VDQ D JRQGR]IVL KHO\pQ $PHQQ\LEHQ PpDRWWKRQ
KRJ\ KX]DPRVDEE LGHLJ D V]*O W|UYpQ\HMPNpSYLVH
FLYYDO DUUD YRQDWNR]yDQ KRJ\ KRO WNDWY]NRG
J\HUPHN )RQWRVQDN WDUWRP NLHPH®®IN KRID H] D
JXNEDQ QHP NL]JiUyODJRV SUHGLNWWUWILL LOp ®V AWD |
iOODStWiViQDN $] HQJHGpPO\ Q pi®R\O W WQ YHR]O 0P WK Bl
DPHO\HW FpO]JRWW VHJtWVpJQ\~MWiVVDO NH]JHOKHW:

$ PiVLN NLUtYy J\DNRULViJIDO HO IRUBXWO}LYW+QH
YROW HVHWE O YROW D] HO IRK®XOINVN O\HDW R b
YROQD D E&Q+J\L LUIQ\ED HOPR]GXOy W @NWHN E
J\~MWRJDWiV UDEOiV iOODWNtQJiVFKMD ODELQWWI Y
MiQ HO IRUGXOy D YL]VJiODWRP i ®I\WQ\Q G QN Dt W R M \
NiEtWyV]HU IRJ\DV]WiV DONRKRODRRTEOWY iH]HNHW L
WeQHWHNHW pQ PpJLV N+O|Q NH]HOWHEp\JHQ AN RND
E*QWHW MRJL NDWHJyULD pV NH]HOWRNUHVPM|JHDQC
PiVLN UpV]H SHGLJ VILQWpPQ FpOJRWWHpOHBPRQVIHBEQ\~
VIHULQW H]HN J\DNRULViJD QDJ\ HGXMARI O W HIHO B g
UHVV]Ly DODWW HOV VRUEDQ IDPHQL NDIL UlpIA] WV ] L yHA
NJUQ\H]HWH PiVUpV]W |QPDJD HOOH®QNLUK®UXOD *\D
JV\HUPHN D JRQGR]IVL KHO\pQ PHJY HBIW B H LND\WW O/D I &
ILILNDL NJUQ\H]JHWpPEHQ EHUHQGH]pWIN MO UV)BREH QO
WDQ~VtWRWW IL]JLNDL DJUHVV]Ly LNVR @PHN SN G-I Y I B M
VDO YDODPLQW D JRQGRIJ]iIVL KHO\ QUANH\O| tM piYHHD V]
Q\LOYiQXOiV 5LWNIiEE YROW D V]-OPEH®@ IWI|HEPQ SHW
(O IRUGXOW LVNROIEDQ D WiUVDNNDOD YJHREH RNJ
gQPDJIEDQ YDOy NiURNR]iV D OHJW |EE GIVGIW EBDQQ D
Q\LOYiQXOW PHJ D]RQEDQ HO IRUGXOWDRIAD QWHD H'
IDOED YHUWH $] NLW&QLN KRJ\ DU LIDIYHVYRO}tVWPKD\
HJ\pE iOWDODP QHYHVtWHWW NDWHJIyORINNRBRI\ eUC
DJRNEDQ D] HYHWHNEHQ DPLNRU HO IRMG\KQYyLVINRO
D] LVNRODL WHOMHVtWPpQ\]D Y UIDNR @ B W Wi @\ ][iVV
PDJDV J\DNRULViJJDO HO IRUGXOyRQ\QNW NHPSWH QW |
EyO URNRQtWKDWy D] HQJHGpPO\ QpONJIQULBEAWOYRI]'
NHJHOWHP (QQHN RND KRJ\ P|[J|WWH XJ\D&Q PXQNiO
QRV KiWWpUWPQ\H] N GH PpJLV PLYHO LIWNRODL
LVNRODVSHFLILNXV KiWWpUPHFKD QLKEPXW RNHKiBVQV H U jp
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EHQ LVNRODL WHOMHVtWPpQ\]DYDW MWED QHP i WHD W
KRJ\ HVHWE O HVHWEHQ IRUGXOW HOLJDRRODL
ODWODQ KLiQ\]iVRNEDQ Q\LOYiQXOW RpNp\GH HW IR
OHIJMHJ\]JHQG KRJ\ D NpW HVHW PLQGHQYBVHNEHQ |
NpVpVHN QHP MHOHQWHN PHJ $] LV PHIJMHJ\]HQG
H]JHO D] HUHGPpQQ\HO KLV]HQ H EB Bii QWNDDOXIDIALU MiFE.
YLVIRQ\EDQ iOOy IHONpV]tWpVW pVIRNVY\® HMNR Ny HMHWI
LV (QQHN D] D] RND KRJ\ DQDPQp]LV-BMVEH® BH HV
QHP PLQGHQ HVHWEHQ LVNRODL KLiQA]QWWiNNNVHW
KR]
$ ORSHWO IRUGXOiViQDN J\DNRULViJD LV EH®QQ PDJD
IRUGXOW HO /RSiV DODWW YDODPLMNBIQ DNWHV \HQY
PHQWHV HOWXODMGRQtWiViW pUW HPNNHFRU PDPWH 9+ OR !
NDWHJYyULDNpQW NH]JHOWHP )RQWRV PHIJMBIQ\H]QL
E&Q+J\HNNHO NDSFVRODWRY YHW e ONHDWH J ¢J\UD V PV H
UpV]W LQGXOKDW KDWyViJL HOMiUiVHQYQ@® SHVN DW\HE
JyULiQiO LV KRJ\ D ORSiV |QPDJiED Q OQNPHIODWMIRE]
LJpQ\W XJ\DQDNNRU H] D PDJDV V]iP PpHQY HOJRC
KRJ\ PLO\HQ KiWWpUWPpQ\H] N KDWiURQIMWP HDIK R DWH
QHN D WeQHWQHN D J\DNRULViJD LIJHQ PDJDV
*\DNUDQ IRUGXOW HO RIS SR-@iDW HPNDLNJ J¥ D bDY MV E O
HVHWEHQ MHOHQW PHJ H] (] DROpIDW W OYMHOPLP HQ\HHX
OHQVpPJHW pUWHN (QQHN PHJQ\LOYiQXGD/ Mip QBIMP |F
WIUYpQ\HV NpSYLVHO MpQHN QHYHOHMP@® HWNHPHUEI
O\HN IHOp J\DNRUL D SURYRNiFLYy $PHQBVIVEHQH] V
DJW N.O|Q NDWHJyULDNpQW NH]JHOWRPDW\PJ\BBORE]
VILYy WeQHWWHO $] RSSRQiOiV PHIMHOMH@KHMEHGNRC
HOV VRUEDQ tJ\ |VV]HI*JJKHW DNiU HJ\ LFANRRODH J KV
LVNRODL WHOMHVtWPpQ\][DYDUUDO QEHQWAKKWWHN N
GEtWYV]HU J\yJ\W]HU VIHUYHW]RQWp\QHU HRHVDEH\W
GXOW HO (] LJHQ PDJDV J\DNRULViIJ DQQGDN D WeN
SV]LFKRDNWtY VJHUKDV]QiODW YHJHWN pUW@ HWHH RWQ
ViJ HJ\ | W VHP VSHFLIiOLV V]*NVpYOIHVK&KDMN WIQQWN U
KDV]QiODW PDJDV J\DNRULViJIJDO (OIH MW D HQ RN«
KRJ\ D ELJIRWWViJ PiV WeQHWHN M H®PH\E O pPWHEREO P i’
PDSURILO IHOiOOtWiVDNRU HOV YR QENMIQVOG\R HDW\H\M W/
W VpJH $ VJHUKDV]QiODW KiWWHO pEHHBKDIGAK PX WR
NDW IHOWpWHOH]QHN H]pUW DD\ BGIBWW $HFRHWO Sl
PD WHNLQWKHW PHJKDWiUR]yQDN
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iIEUD 7 QHWHN HJ\PiVKR] YLV]IRQ\tWRWW J\DNF
$] iIEUIQ OIWKDWy KRJ\' D OHJJ\DNUDR®WHIEE HURPRRUW®

WHWW W+QHWHN YROWDN $] HQJH ®PRDJPGINAG L yH\D
WHN KDQJV~O\RVViJD YLWDWKDWDW &Di@ \]XV\ WO NWR
PHIMHOHQpPVH LV LJHQ J\DNRUL $HtWS$SR{UARPAD VDPW
J\ADNRULViJiWyO QHP VRNEDQ PD UD GL OMH DM HWY\WUPYDRQG
]JDYDU D VRGRUKDWYyYViJ D] DO KNRKRDHWRMBR WiV pV

$]IQW|UYpQ\BMVHWEHQ IRUGXOW HO D  V]DNYpOF
LUIQ\tWKDWyViJ D VDMiW ~W MQiDI]MDQIRWRINJpW
NtY+O KDJ\iVD D] DPHO\ PHJKDWiURP®Q\& YW DH\G N
OHJW|EEV]|U D KiJLUHQG EH QHRVWPHIWIMIYDP B RQRI KONV
D] HQJHGpPO\ QpON-OL HOWIiYR]iVRNNGO VD URES BEH
E&Q+J\L LUIQ\ED H]HNHW D] HVHWHNHWKRJIOMWBEH]H
WLV]JWLNDLODJ VILQWH MHO HQ@W pRDA D O/HDQ D' i W <0 QO V
YpQ\& YLVHONHGPV W+sQHWH N|]|[WWQ DIREWp\WHNH]H J)
YDOyV]tQ&VIWKHW KDVRQOyY KiWWRPRHMWHHOHIQN W EHHI® §
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$] LVNRODL WHO MHAMWEPQ\IRYBXOW HO $]W JRQ
J\DNRULViJ H] LV KDWKDW D] LWDNR®DI$ RIDi{ QW DHX O
Q\LOYiQtWiVRN KiWWHUpPEHQ H] DDHiIiVRWM WHQOHW\D] |
YDOyYV]tQ&VIWKHW KRJ\ HJHQ We.@HKN@ N] PX¥|RWNV PV
NiONRGKDWQDN $] LVNRODL WHOMPAVUWRy®A]DNDNY N
tJ\ NpUGpPVHV H] D IHV]*OWVpJ PLO\HQ JARGRRORHA]HW
IVV]HI+JJpVEH KR]KDWy D] DJUHVMNHURISBR®@IOK PDJC

$ VRGRUKDMAWNWWEHQ MHOHQW PHJ PLQW W+sQHW 3§
UHLUH W|UWpQ V]JHOHNWiIiODWODQJ\pW]RDNMW pD N iy
GLVV]RFLIOLV DNiU SV]LFKpV D/NiWPWIRNKIBN®iQyp U
NDSFVRODWED KR]KDWy D E&QHON|WHWA Q@ LEHQXQW
UDEOiV SURVWLW~FLy DNiHIDNiBtVYWRDIKBVYQiOL
PHIMHOHQpPVPYHO LV VXLFLGWRE @Y QINM HUH NUM GWE
KHW HN

$] DONRKROIRMDVHWVIWWEHQ IRUGXOW HO $ONRKF
DJRNDW D] HVHWHNHW J\&MW |WWHP DVVHQGVKROUP ]
VIHQYHGpPOO\p YiOW $PL PLDWW RFKRDNWYQ VY HUXKD]
QiODWWyO D] D] DONRKROIRJ\PNVG® HN OMH N IQW HR W/
D NiEtWyV]HU IRJ\DV]WiV J\DNUDQ WiJAYW® NQPD D E D
LV PHIMHOHQW XJ\DQ GH HOKD Q\DEIR@ KDW R Q COyNRH |
FKDQL]PXVRN PXQNiONRGKDWQDN

$ VXLFLG NtVHWIOWMEYO V]DNYpOHPPQ\EHQ IRUGXO!
HJ\eWWMiUiVD D] DJUHVV]Ly W «@WHW WWHW « ®H @ NENHHDG O
HJ\pE iOWDODP QHYHVtWHWW DXW R NJBHWYA]}MUP HI\Q
DONRKRO IRJ\DV]WiVVDO H]pUW HiWMOH KERQHAD VR Q

$] LPSXO]JLHMHWEHQ MHOHQW PHJ PLQGHQ HVHWE
UIEEDQ LQGXODWNH]HOpPVL QHKp]VNJIBIXD$ RLEHU N LKD
HVHWEHQ VJHUHSHOW D J\HUPHNGR FLEFIXQ p\N B QDV.i D QD
GXODWRVViJ pV D K\SHUNLQP]LW D]WP@H\®HWH JED W M
D] DJUHVV]LYYDO |QW|UYpQ\&VpJJIHO |H®Wp \E & Q +I\KHI
W

*DUiI]GDViJ UREBYIIWEHQ IRUGXOW HO $CIHWHURDJ
WRWWDP N«O|Q H]W D WeQHWHW REMW iN]HNEHEG DD N
PHNNHO V]HPEHQ 8J\DQDNNRU HIDJUWWOIRE W3I\Q W\
8J\DQH] D KHO\]HW D EHW|UpViOGDMAMQ]DVUDEHOHW
JDWiV =~ HVHW W+sQHWHNNHO YRGRMKOWQYW MpDN DWHK

$ SURVWLW~FLYy HVHWEHQ IRU @XDW yOJJD 6 OWDO
HJ\*WW MiUiV KLV]HQ D VWDELO N|W]|GDRHOYEEP H i
NpQ\V]JHUtWL W D SURVWLW~FLYED



$FWD OHGLFLQD HW 6RFLRORJLFD * 9RO

$ VIH[XiOLV W-pU IR )\WMVYpHOXWBVHWEBQ IRUGXOW H
D] HO EEL LQNIiEE D] LPSXO]JLYLWiVIKIRYVMR&RY KIDWK M
W D] XWyEEL LQNIiEE D] DXWRDJUKHY Wi CilONRILNY i Q
-iWpNVIHQYH@GH®WEHQ IRUGXOW HO +iWRKRPERIQ D
J\DV]WiVKR] KDVRQOY PHFKDQL]PXVRN PXQNiONRGKD

+iWWpUWPpPQ\H] N YL]VJiODWD

+DVRQOYNPSSHQ D W+QHWHN pUWWNEBQVIpK D] IDOKIi R
OiVL J\ADNRULViIJRNDW YL]VJiO®R®JREYiVIDNRUDG PNDLQWE
WHP D]JRNDW D WpQ\H] NHW DPI®RUWM B ] DGR\ i WikF
JHWKHW EJ\ NDSWDP D KiWW pUW p\QDM]HN EUQ i N E\D OLN§
UHJWHP $KRJ\ NRUIEEDQ PiU HP @Q/ti\8 KWW I/ VD IS WRWV!
WHQL FVDOIGL KiWWpUWPpQ\H]NN USH/Q GFK R O WIL@\IH K NA/ \

9L]VJIiOWDP D KiWWpUWPpPQ\H] N FVREWUWWMDNRU H J
ViJiW pV D] HI\HV KiWWpUWPpPQ\H] N HMiIAPVVIKR] (YHM]R G
E O D] HUHGPpPQ\HNE O YpOHPpQ\HP V]KRUQW]DUUD
DGRWW pYEHQ D VSHFLiOLV VMKV KW WWURHPF&D QX [H.
MiWV]KDWQDN V]HUHSHW

$ FVDOIGL KiWVDpUWN@HIN FVDOIGMIiEDQ N|]YHWOH
VIRFLDOLJIFLYV V]tQWHUHN PEIMDM NI RJRIW | KM NQP V
WpUWPpPQ\H] N URNRQtWKDWyDN D J\HYPRNFpBBOPD \
QHYHOpPVEH NHU+O J\HUPHNHN NUtJLVIDLNB® HYy ULH JI
iN D HV HVHWHNHW WeNU]|]JLN NilE BV pEYE YKi]W M @UDWY/E
] HO IRUGXOiIVD LV YDOYV]tQ&YXHWK BWiUOB ¥ HL FiK\R €}
D UHQGV]HUWPQ\H] NUH LV (]pUW BQQKMN pYWHG® p M
PUWPNHOKHW HN
$ FVDOIGL KiWWpUWRHQH] NOXK|PDVIQODVQBNPDJIDVDE
J\ADNRULViJD $ VIDNYpOHPpPQ\E 06]H Y H/DKD® | RURG
OiV DODWW D J\HUPHN JRQGR]iViQPWW QM Y HEEH/ EQIDN
WDUWRI]JLN D ILJLNDL pU]JHORH UPHKD §)DNRDIiGHWE 0@
J\HOPHQ NtY+.O KDJ\iVvD RNWDWiV HDMW MWPpPR+QHPHOC
PHJOHS KLV]HQ D V]DNHOOIWiVEW NHW+OpHVS R WD N DN
HOKDQ\DJROiV $] LGHLJOHQHV KDWY®WHIOQ KHOMHPp V
PULQWHWW HVHWHNEHQ HQQHN D NBOWJyRILQWD® ©L
QHYHOPVEH YHWW J\HUPHNHN HVHWY EHRM i K i\W NHU B W
EHQ OHWW NLHPHOYH D FVDOIGEYQ L% W|BEU DCH VRO
PHJ D] HOKDQ\DJROIV $ V]+O L ROKW QB NR @ H/J WHDDHD
J\DNUDQ NRPELQiOyGYD SV]LFKROyJLDL pWNRODEL Ki
KLiQ\]liV DONRKRO NiEtWyV]HU IRJ\DV]WiV VRGRUKD\
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$ QHJDWtY FVDOIGL MNRH]INWID PMQWIHQ PDJDV YRC
MHOHQW H] PHJ 1HJDWtY PLQWBHDOBPWVOiBWMH RJ RN
NDSFVRODWDL YDJ\ NRUWiUV NDS¥MRD DQHPL VI I3 WAL
YDJ\ RO\DQ LUIQ\ED WHUHOLN DPH DD NDOPBHNRE|U
ViW QHP VHJtWLN HO (O IRU G XDa\Q HORI\Y Bl W \ HUWDR-HWP
IRMWDWRWW YDODPHO\LN F\\B OV ®\MD MDD\ EY B\ RQUEK [
NJ]YHWNH]WpPEHQ D JRQGR]iVL KHO\HQ WAHNMYYNNRG Yy V
O|QE|] E&QFVHOHNPPQ\HN HON|YHWpVpBHH]$H NHW P H1
D QHJDWtY PLQWiNDW EHOV Yp WHKMNMHLW FPHIK D WsiU |
UR]JKDWMD $ QHJDWtY PLQWD WDODR®DNXSKGMI
DXWR KHWHURDJUHVV]Ly N+O|QE|] ERIEHIONM|YHW Il Y
GDViJ GH D ORSiV HJ\LN KiWWHUH LV OHKHW H]
HVHWEHQ IRUGXOW+D] NPUWHRIVHUPHNH FVDOIG|
HPHOPWYWMN SV]LFKROYJLDL KDWiVD ~J\ JRQWGRORP Y
WpUWPpPQ\H] QHN H]W D V]HJPHQVpPW WN PU®\HR FFRIW D
YiFLy iOOW D V]+O L G|QWpV KiWWHApPEHROWLD G\BU P
YDODPLO\HQ SV]JLFKpV YH]HWpVpUH DPHMiWLDWW -
KiWWpUWpQ\H] KDWiVD PHOOHWWQDI R/Q-D P B WIRWNiQW- L}
KDW HO D J\HUPHNEHQ DPHO\ IQNPWEELBNEWQHD Vi
JHOPHU+O D] LV KRJ\ HJHN D KiW WD W$ QVHQ HIWKIN
QHP OHKHW HJ\ KiWWpUWpQ\H] glUHV ¥ Q VIV]] INY H PHMWVQAL M
KDWiUR]JKDW PHJ HJ\ DGRWW W HYHMAO HQP WM H ( Mg U\
JRQGRORP KRJ\ PLQGHQNPSSHQ NDSEW POW E DN NKHROK [
+DVRQOyYy OHKHW D] HDHW] *DN MRIP WD DW LWIRSIF VRO |
PHNNHBNEHQ D] HVHWHNEHQ LV WDSD\WWWDRBKPWY Y
YHJHWpVUH V]RUXOW .pW HVHWPBISBVRIODW HH JR POENKE
XWiQ D J)\HUPHN URVV]DEE iOODSRWEW NMUDOWHJIV
NHOOHWW NH]GHQL eUGHNHV OHKBDWNHURDpY KHP &K DI
VRQOYDQ HVHWEHQ IRUGXOWWH®D O \N D(SRVHRN B VWY
EHQ Q\LOYiQ V]iPRV WpQ\H] i0OKD®HQWWRWYW B) Q
IRUGXOW HO H] D] DQDPQp]LVHNEH QN NHJLKMERD YHD D
DPELYDOHQV NDSFVRODW YDOy NDSFVRODWD YLWDYV
$ QHYHOPpPVL HV]N|]WilHKHWERY ViJDVHWEHQ IRUGXO'
WpUWpPQ\H] URNRQtWKDWy D V]N®ULHD KVQ\Di HREG I/ WD
NLHPHOpPVVHO GH DNiU D WHIM HWt WP KD\QRV + & QW iH
NDWHJyULiQiO DUUD IHNWHWQ pBYDPHBOR W I8 MY\ JWILL
WiQ HVIN|JWHOHQ D J\HUPHN QHYQGIN BEHIBQJ $ HWWR]
QpO V]iPRV N|YHWNH]PpQ\H OHKH®Wp @NNROWLYRIO Q p]\iW
«J\L MHOOHJ& W*QHWHN (] SHGLNpRG D YH/B®IIGHEWO K\R
NLHPHOpPVW DPHO\QHN HVHWOHMW HR YRH W NHHP]P /D | 1M
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iEUD &VDOiIiGL KiWWpUWpQ\H] N HiIAPiVKR] YLV]R

$ iEUIQ OIWKDWy KRJ\ OHJJ\DNUDWEQ\MHH® DRVIG® Oy
HOKDQ\DJROiV D V]«O NpUL D FVD@i GEHO WPUMpQDS
ODWRW D J\HUPHNNHO D QHJDWtYQRYB OpIL N VIQ\HW
KLiQ\RVViJD (JHNQHN D KiWWpUWpQ\HH QN ¥ BB yD/|] tHU& P
VIWKHW $ V]+O L HOKDQ\DJROIV MV iDDQNYH®IpYLpMW
PXWDWKDW XJ\DQDNNRU HOPRQGKDWW H]FUDNDSEY®
W|UWpQ NLHPHOpPVUH LV

$V]*O N YiOiVD Ne®IMHWEMHIRUGXOW HO 3V]LFK
Q\H] NNHO YDOy NDSFVRODWD HU VBIW OCDD W\H VY QE W iy
pOPpPQ\ D V]+O YHO YDOy DPELY DIGIVQN|\M DESpRN R PDYO |
SIUKX]DPED iOOtWKDWy H]JHO D KiWDEWRGD WIDY Hi@® \
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]JDWRV WeQHWHN PHIMHOHQPVpWVLK[XiIIOHW LWHO | & O/R\S
VRGRUKDWYyYViIJ NIiEtWyV]HU IRJ\DV]WiV VXLFLG NtVpl
HVHWEHQ |RUYIKB XpdOM VWG i UD/]V D @ J YeDVONY MN RIY IBD VN WRE
W&Q D V]*O N YiOiVD N<O|QpOpVH KW S\UWWKHROK D LYIH
WpQ\H] NNHO KDVRQOYNpPSSHQ D V]-OOWKWYWIiViKRDR H
EHO«O D V]*O YHO YDOy DPELYDOHQW NO S\FIVRFEOMR/O M
KR]JKDWy PpJ D V] O NpUpVpUH DJHVPOIGBA©OW| WD 6
ODWWDUWIiV KLiQ\iUD LV
$ V]J*OONRKROL]iIOiVD V]HQNWBGE OSEHMFHKIVWIH. DL E
VpJH HVHWEHQ IFVORXOMEBQ HO®VIHQYHGHMMEUL]LNDL
HVHWEHQ (JHQ KiWWpUWpQ\H] N \8ilBKX]Od E DH K W
Q\DJROiIVVDO LV PXWDWKDW ND SR\ RRONDNDRON Q6 R W1
FVDOIGL NJUQ\H]JHWL PLQWIiYDO LOWHAOIMH NHNJNKE 8 )] L
O YHO DPELYDOHQV NDSFVRODWYV NHHUIgM]Y OW HQ H® NJg
GpVW
$V]eO ORMDOLWIVD\DLQW p®@ H\WMWHUWE HHOPRUG X OW
WpQ\H] HJIJ\«WW MiU D V]«O YiOiVbBM NhCaHQYMO pWpNDHO
NRQIOLNWXVVDO $ V]*O YHO YDG@YROPE]IDWOBQVY NY]
VpIJpOPPpQQ\HO NLHJpV]*OYH V]iPRV pBMD®D ODEPKQ MY HV t'
$ V]eO L VX\UBIQGHAN W@ MHVIWPpQ\RUIHVMHWBDMQ QRYE
GXOW HO $] HO EEL WUDXPDWLNXV LHRHEPYHAQGO NNp V
HI\pUWHOP& SV]LFKROyJLDL KiWWpUWpQ\H]JHQ YRQ]LC
KiWWpUWPpQ\H] N HO IRUGXOiVL J\DNRULViIJD DODFVR

$ SVILFKROyYJLDL KibVBAMHUWVPBQ\N]HPpO\LVpJIHMO GpVp
WpQ\H] N $PLNRU |[VV]HVIWHWW HPNR]JWDRR K RVNRMNDY
NHYHVHEE SV]LFKROYJLDL KiWWpUW p®A\HF WD OWXIGW T
XJ\DQDNNRU LWW PDJDVDEE J\DNRULWRIRN MMDE @I
QHYHONHGpPV NDSFViQ V]iPRV WpQ\RU GKIDWVD J\BINRH
ViJD HU VHQ PHJRV]OLN D FVRSRKR/R QN EWBOYG E K] LW
OyJLDL WpQ\H] KDW D J\HUPHNUD WHK \BI JFN PLRIDW B B
J\DNRULViJIJDO YDQQDN MHOHQ $]LHUMGHRPBMHN HOIOM
YHQQHP

$ {iEUIUyO OHROYDVKDWy KRJ\ HHNMHOGR 0JR]BWOD
J\iV] YHV]WHP/YJODV]WRWWDP N+O|Q NDWMBWJLIED D
WHVpJHW $ PDJDV HO IRUGXOiVQQ@HNNR ULW W D W p\DA
QHN D VIJHUHSH D VSHFLiOLV V]ONYD 0@ M WONIVI OB NXO i
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iEUD 3V]LFKROYJLDL KiWW pUWpRWH] B\ BINRUVKRIDY L)

(J\HV FVDOIGL KiWWpUWDpQ\H] NNHOUY WO W H/iHK X]|P® A
V]*O N YiOiVD V]+O NpUL D FVD OiGE y @ MP UNMDPON NNIDH
ODWRW V]+O L VXLFLGXP WDQ-MIRYV QG GR KINRNHWY
iOOKDW LVNRODL WHOMHVtW P p\Q EDADA H WD X R DK\H] WY
DONRKRO IRJ\DV]WiV VXLFLG NtVpUO BWNV -QHWMNN Q H\
D PHIMHOHQpPVPW QHP OHKHW FVXBY®]HWWQH DV KPRW
PHFKDQL]PXV GROJR]LN D KiWWpPUEHQ

$]HOV GOHJHV N|W GipMWEH@IRHGXOW HO (] D P
MHO]L KRJ\ D] HVHWHN QDJ\ UpV]pEBQ B|WiW prlU BH
%L]RQ\RV IRNLJ URNRQtWKDWYyY D YHV]VPHEY ¥ DOOFPWD Q\
NDSFVRODWWDO LV $ N|W GpV VpUUYBHWISWLPRLVI\8Y L
SUREOpPPiIW KDWiUR] PHJ pV KDWNR/®IULYRESHB IV HUF
VIRFLDOLJiFLYMiUD D WiUVDGDOPY] GIRVPGNXDKRH V DN\J
GpV VpU«OpVH VIHUHSHW MiWV]LNDDQ N D/RSVX HH QWM
QpON+OL WiYROOPW V]H[XiOLV WG W PN W R ES RQRG:
PDJDWDUWIiV E&Q+J\L MHOOHJ& WeQHWHN
$V]+O YHO YDOy DPELFDEMBWHND SHORPH® IRUGXOW |
OHQV NDSFVRODW HJ\«WW MiUKDB/R®JR|DWEPIQV ) H VW
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VpJIJHO LV $ FVDOIGL KiWWpUWpQ\H] KD Wy E BN A pLY H ¢
HOKDQ\DJROiV D V]*O QHP WDUW ND-B/FM R CCDODB\WM«Q
VIDNHPEHU PHJIiOODStWMD KRJ\ D WiWOpUEHEBHQPBE]
HVHWEHQ FVDOIGWHUISLD LJpQ\EHYDpIWEHDP LN UAEL W
OHQFLD KLV]HQ KD D J\HUPHN V ¥ISHIEIC DV W JH DD pWOW
KRJ\ NDSMRQ (]JW VSHFLiOLV J\HUPHNRWWIKRYEDQ
FVRSRUWMIEDQ NDSMD PHJ WHKiW JRESRBEVVEHO\F
OiIGWHUiISLD OHIRMWDWiVD WHMWW P HUWVQ N PDRMWK E
NHGLN D J\HUPHN (] HO UH YHW tWl plV WDH @ &W\HILIW pi
NLDODNXOiVD VIHPSRQWMIiEyO
HVHWEHQ IRUIBIQRN]WQ]iOW EHLOOHV]NHGpVL D

*\DQtWKDWy D]JRQEDQ KRJ\ H] D V]iV]DQiD GDDDYREE
WL]iOW HVHWNPQW YDOy HO |RV]GK GIiE/E\H @ HDY VAN P i K E
LJHQ PDJDV $ EHLOOHVINHGpPVL SGRE O/pRivD pWp W] SH
KX]DPED OHKHW iOOtWDQL +R]]iMXMNDKDVRQOY W+QHW

'LDJQRV]WL]iOW V]RFLDOHVIFWEHRLIRUBKAW HO +
SHQ D EHLOOHV]NHGpPVL ]DYDUKRy KL\JHQi® IOLPDQP
EDQ V]JHUHSO V]RFLDOL]JiFLYV KLiQ\RVViJRW YHWWHTF

$ J\DNRULViIJRNEyO DUUD WXGRN N|YHWNMWNHWQL
Q\H] N HJ\PiVVDO V]RURV NDSFVRODWEDQDi Q0 QDW $
PXWDWMD KRJ\ HU VHEE SiUKX]DP YDPQGHVHD KVW Qi
KiWWpUWpPQ\H] N N|]|[WW 5pV]EHHWHDHEEWS OHKKWR Oy
KiWWpUWpPQ\H] W VLNHU-OW D]RQKWRQWIQDL RVY Q pN] W
LJHQ QHKp] HOYiODV]WDQL HJ\PiVWDA\O JWOINRQ D Wi HINF
PLDWW MHOHQW V V]JHUHS*N OHK W HID]\RIQ W p@ HEEH B
VSHFLiOLV V]*NVpJOHW PHJiOODStWiViwW PHIJKDWiUR]]

5HQGV]HUWPQMHYW D J\HUPHNHW VHJtW WiPRJDWYy
VHJtW WiPRJDWy IXQNFLy ]DYD U LWDHKQHRDHPAMPI X0Q KE
iO0 IHQQ D] KR]]iMiUXOKDW D NpV] EELQWSIHE LKOW W p
WpQ\H] QHN NpW |[VV]JHWHY MpW D]RQRRIIMDRMANDE $
NJUQ\H]JHWpQHN YiOWR]JWDWiViUD ilODDQ/GYBilyQNXN |
V]iO $ PiVLN D] LG EHQ PHJ QHP ND\s RMURDVBIZIW VD
MHOHQW VpJpUH KtYMD 1|0 D ILJ\MWOPHRY V{HWOHN B QY HY
VIWYH OHWWHN D] HI\HV KiWWpUWpQ\H] N

$ UHQGV]HUWPQ\H] N HOV FVRSRUWMEHR YiOWBD VF
+iURP KiIWWpUWpPpQ\H] W VLNHU-OWGBGIEEHQ D NDWHJyU
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iIEUD 5HQGV]HUWPQ\H] N YiOWRMWRNIHIRRIMKRD YLV

$ W/ EEV]|U|V FVDOIGRQ EH\OHWE H® KROGK]QW HO $ J
IRQWRVDEE WHUPpPV]HWHYV HU IROULWI]WO BRIDWY] P
PUWHOPH]YH D FVDOIG URNRQVIiHMEM]XEYH GEPHQW i
Q\LEHQ D V]*O L Ki]WDUWiV QHP W X:gWDDVHJIQWF Ll X\® |
WiJDEE FVDOIG LV iWYHKHWL (]JHNEYGXD]y H/HKAHHON B
VHNHW J\&MW|WWHP |[VV]H (O IRUGZEBW VRRIQ WHEPW
PiVKR] KHO\H]WpN HO D J\HUPHNHW BINUNEEPQ DQIL
FVDOIGED IRJDGiIV iOWDO J\iPKR] PW MG RQWDIJ MIOK
O\H]pV (JHNHW D] HOKHO\H]pV HW H\® PWy ND R FILIG HIQ WHilC
D SiUKX]DP D FVDOIGL KiWWpUWpQ\H]JONHWNEHE VA Up Y H
PDJD LV NUtJLV D W|EEV]|U|V HOKKO\HHKMO B pMpUR H
Q\RPMD D EpO\HJpW $ J\HUPHN YHVGWHN pDHW| +fDO Yilt\C
DPELYDOHQV pU]JpVHL WiPD G QD WHQUW BN\ LFK®D
FVRODWD YLWDWKDWDWODQ

$ W|EEV]|U|V JRQGR]iVL KWE)EEN]WRYWDWKRODYiOW
HVHWEHQ IRUGXOW HO $ JRQGEIRJIIMIL Vi HION LY | O W RHW
YROQD D VHJtWVpJQ\~MWiV HOPD WDKQVD GNHNWV K y V1D E
PDL VHJtWVpJ KLiQ\D YH]HW D OHJW|KH G\V¥\®BHRQWD .
WiViKR] OpJLV LQNIiEE D YiOWR]iVRN HED JYRURION PP H
PHUW HOV VRUEDQ D] iOOD QG yD/ND B W]MPR B t Wi JAIHYADAH ¥
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KtYQL )RQWRVQDN WDUWRP D]WeNX pNLOHPW PRI | BKRD 'S
VD D OHJW|EE HVHWEHQ JRQGR]i\QL JRHB\RYi'OIW R HDDW
NHU<O D J\HUPHN DKRO H]JHQ V]« NI W p\T \ NLW\E K C
QHP HJHNUH D] HVHWHNUH JRQGRORM i Kl Q HEH | WH X
NH] JRQGR]iVL KHO\ YiOWR]WDW iV RWUNU p@E WQD L3I\ DPNDF
JDVQDN pUWpPNHOHP KRJ\  HVHWEWy DD JRHG RIIKH K
WHWW LGHLJOHQHV KDWiO\~ HOXMi®\iNMNY HO Lo/ WAV
PHNHN PHUW D J\HUPHN pSSHQ DNNRUNEG BW W pMOIMN

QHYHOpPVEH YHWW J\HUPHN HVHWpEVQ KRAOGXYQW® H(
WRIJWDWiV $ J\HUPHN W+QHW H L SKiM RKRIQEH Q LL @AB@\!
iOOQDN DPHO\HN NLHJpV]*OKHWQHN YD O H @ GV|EHE W p
V]|U|V LVNRODYiOWiV OHKHW DRVHNBRQDLKKW\G HUHR BQ\D
WHOMHVtWPpPpQ\]DYDURNQDN DPHO\KH]YDRRAV R pC QI
NDSFVRODWED KR]JKDWy D SV]LFKROyJLDL KiWWpUWp

$ UI—@QGV]HUWpQ\H] N PiVLN FVRSRDWIWD D VIHELDVVpJ G
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iEUD S5HQGVIHUWPQ\H] N VHJItW Y pRIQ@WKRIWIMRIR G\OW B WY
J\DNRULViJD

$ JJHUPHN LUDWDQ\DJiEyO Q\RPRQ JN HUPMIKHMO HIW p KIR

PLNRU MHOHQWNH]HWW D SUREGRRDNH]MWODV SN RE[OLp\P

UsOKHW KRJ\ D SUREOpPPIW XJIDMiQOYB]WEN N &HVQHF



$FWD OHGLFLQD HW 6RFLRORJLFD * 9RO

Q\~MWiV YDJ\ QHYHVtWYH OHWWXD W HPHW VPH U &HQDIP
J\HUPHN FVDOiIG UpV]pU O HJ\«W W MEON|GHNW YDIQ RHUHV
VIROJIOWDWiV $ JV\HUPHN S UPRWWYHIUR Q HONV HV N 1 ¥WHW!
VpJeJ\ RNWDWiV WHKHWVpJIJRQER]PW VWE PHXBDQD k
D VSHFLIOLV V]*NVpJOHW NLDODNXOi\DH VY PHAS 8§ W HK
YHJHWpVpW WDUWRP IRQWRV QDN V(JIHNKR\WHWIBLD pHVL
OiIGWHUISLD HVHWpPEHQ IRUGXOXOBO KRJ\ QHP WXGF
$] iEUIUYyO OHROQBF KDPWYH\KROW DGHNYiW VHJItW
KiWWpUWDpQ\H] HVHWEHQ IRUGXOW PHI V HP HIHWVR W
DMiQOYD pV IHOWpPWHOH]KHW KR S\URIE DI pRCH O H VHHD K
OHWW YROQD $ SUREOpPPD WRYIEE JUPGEDQpYDNpV |
MHOHQ WHKiW HJ\UH QDJ\REE NLKIRI@®RMMD HKG\W\H Q
HO IRUGXOy KDVRQOY HVHWHNHW HEEHEOH D DN YWUHIQ G Vi
DE~]XVQDN QHYH]WHP HO $ W+QHWHR\K]WWHU KR Q
][iMiUXOKDWQDN D VSHFLiOLV V]*NVpJOHW PHIJMHOHQ
5HQGV]HUDEVHWEHQ IRUGXOW HO 5HQGW]HUDE-~]:
JRQGR]iVL KHO\ QHP EL]JWRVtWMD D] PRiMN ¥V\VOWBLtW
GH QHP NpU DGHNYiW VHJtWVpJHW YDJJB]DNBHWKD Wi
%L]RWWViJ iOWDO VHJIJtWVpJQ\-OMWiV\K NGIER E L KRRV th
J\DNRULViJ PLQpO DODFVRQ\DEE OHJ\H® URHWMNR H]
GHOPL UHQGV]HU iOWDOL PiVRGO®DURFVHQHY ] p R QHT R/JH\
KHO\ VIHPpO\L WiUJ\L IHOWpWHOHLQHN KLiQ\D iOOW
$ SV]LFKRW HWi I8 WEEHIO i B W HHN SIQDER Y DOYV $0OW PHJ
J\HUPHN YDJ\ D V]*O QHP P&N|G|WW HJ\¢(MW DHYgUW
JIWVpJQ\~MWiVL IRUPIN D] iOWD OW RV fLHAY pHQ/\tRN] HW WH 8
]JpVpUH LUIQ\XOQDN H]iOWDO NH]JHOYH D J\HUPHN W-
$ UHQGV]HUWPQ\H] N KDWiViwW QHP V]DBEDBHILJ\HOTF
IRO\ViVROKDWMIiN D JVHUPHN WeQHWHHN QHHN WPHHO M H O Hi]
PHJQ\LOYiQXOiViw D]iOWDO KRJ\ MU NUWLNpW J(H KBk
FVDOiIGL pV SV]LFKROYJLDL KiW WoQHWNHP HNIMH CPHDQV
VHIJtWKHWL HO
(GGLJ D] HI\HV KiWWpUWpQ\H] NHWJipW LDV R NUMMCH WR
WHP (JHNHW D KiWWpUWpQ\H] NSIRW WPR.\DtWw FP\MIV B P Opt W
YL]VJIOWDP HJ\PiVKR] YLV]RQ\tWRWW J\DNRULViJXND
$] HJ\HV NDWHJIYULINRQ EHO+O |VV]HINGMDNPW] td0O |
NDSWDP PHJ D] DGRWW NDWHJyULW PW\EHE JOBDNRUHW
iEUD VIHPOpWHW

$] HUHGPpPQ\HN pUWpPNHOpPVpPQpO D]W D]RFED@ilEU\HC
KiWWpUWpQ\H] NE O OHKHWHWW D QD BJWHBBNWH D YRR
] NHW HJ\«WW NH]JHOHP DNNRU H] D KiPWDOJ@&pW\H] N
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iEUD +iWWpUWPpPQ\H] N JA(DNRULViJiQDN PHJRV

$ OHINHYHVHEE KiWWpUWpQ\H] D DWYyF KROY LIVDWEPQ
JDVDEE J\DNRULViJRN MHOHQWNH]WMNP3JBVDODGL W
NRULViJRN D]JRQEDQ D] HJ\HV FVDOIiGDKRUWYUWpQ
HU VHQ PHJRV]JORWW D FVRSRUW RXQ Hf MO <0 R 8 R\DIQV RV
WDP PLQW SV]LFKROYJLDLW GH D] HWHM MOHQANHE J
PLQGDPHOOHWW KRJ\ HIHNHW D JWH®RWHPiJRNDWD p
HUHGPpPQ\HN D HV pYEHQ W |U W paO D/SStM/F VD HW KW
EHQ pUWPNHOHQG N
$ FVDOIGL KiWWpUWPpPQ\H] N |VV]HV 1\DNRUULMQ®

VIHUWpPQ\H] Np SHGLJ $ KiWWpUWPRUHY iN JD\OR SHROQN
O VHN DJRQ W+QHWHN NLDODNXOINigSWFRIO LVHW] p\E
OHW PHJiOODStWiViKR] YHJHWQHN V§iWBHWMNRY PHYRY
PLQWiP QHP pUWH HO D V]IDNY p O H PfQQV W W $ \F WD \Djild
UHSH YDQ PHUW D V]RFLDOQYiFlpy WOHMMO SHUGREDDD ifADt
PLQWiN D FVDOIGL QHYHONHGpPV NYISBLi QV p@\BHN XD
SHGLJ DEEDQ OHKHW MHOHQW VpJH LRORHD D/ BHPRD \H
VWUXNW~UiQ NHUHV]W+0 IRJ PHJW|UWpPWQYHB] W+Ql
GLVV]RFLIOLV SV]LFKpV (QQHNQKDWIMHIQWGPEHQ SHGLJ
FLYMD LV $ SV]LFKROYJLDL KiWWypMWHHOHE i RO\ L\IRIQ
D WeQHWHN NLDODNXOiViW )HOPIGWU+@K DWW RN RNR] D I
KiWWpUWpPQ\H] N N|J|[WW $ GLV]IXQNFISRQLPKRORDDL
WpQ\H] KiWWHUPEHQ YDJ\ IRUGKWMDHWpEYRGIGR KA
OyJLDL 9L]VJIODWRP VRUIQ D]W Q@ ]MLHP H R RK MWW UHY
Q\H] N OHKHWQHN H]JHQ WpQ\H] N R NH]MW @O\DPA B ROUHi R
DJRQEDQ D] NLGHU+OW KRJ\ H]HNRWRDD WV W HAINRHOWO\
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EDQ NHOO pUWHOPH]QL KDQHP WHQGW\M UKRJNRHIHAF
KiWWpUWpQ\H] N IRO\DPDWRVDQ KD@GEM N UMIpDIAY DN
MHOHQW VpJpW PHJHPOtWHQL +D QHP MNDSVDpJHW PH
SV]LFKROyJLDL KiWWpUWpQ\H] N V]HMKBW [HE VDWW pE
WpQ\H] NUH pV YpJV VRURQ D] DGRWWH WB©HNRIH O
JV\HUPHN J\iV]D QLQFV IHOGROJR]YD $REUDPDARWP
NeOV VHJtWVpJHW QHP NDS $] HQQHNVWP.GD MRS PH
HQJHGPO\ QpON+OL WiYROOpWUVKPQH]VIDDHY B @ P OFHAL
YDOy NRQIOLNWXVRV YLV]IRQ\ QHYHODPW] p®]NM]WIU
YHO W|UWpQ DPELYDOHQV pU]HD PHQY\LL MR WWMHND Nt
VPW ~MDN PHIJMHOHQpPVpPW LGp]KHOWIL HRQGRIERW yD ]
UHQGV]HU V]HPOpPOHW& PHJN|]HSRW YV H O MWDRD @ UMKp N

$ UHQGV]HUWPQ\H] N NJ|]JHO DV HORQURBDXIDIVL J\
V]iPQDN WDUWRP H]JHQ EHO+.O DWLH W R/YIEEL ~NViWK\O |
SUREOpPPiIN KDOPR]yGiVD NRPRO\ DJJRGDORPUD DG R

gVV]HI]pV

9L]VJIODWRP VRUIQ NLGHU-OW KRJDSFWRQBWE NI HQ
VIHUV]HPOpPOHWE& PHJIN|JHOtWpVPyGRW\H\ p\@*B e W VWD
W+sQHWFVRSRUWRW QHP OHKHW NLJ oV yO WIRMD/Qp B IM K
FVRSRUWMiUD YLVVIDYHJHWQL $K&BHWL K i VW LMD U
HJHNUH D WpQ\H] NUH pV H] PLQG WRWIEES WHE KGN
N[JIWW LV OHKHWHWW HJ\«WW i Pi&N\ G HADWY g} HDO KIi\@'
WpQ\H] NQpO LV $ KHO\JHWHW PpJ DY plQA HJRIQ \ RIO MWHR
JyULiQ EHO+O LV KDWRWWDN HJ\PWMI DV i GitV RNDUADH 11 U
WHWW N|[YHWNH]WHWQL

(] D UHQGV]HUV]HPOpPOHWE& P HJNKRDIDJ WP B NVWNH Y H
UiSLIMIEDQ QH D WeQHW NH]HOpVHDEHRHD\K]N\\WMpD PYL
FKDQL]PXVRN PpO\pUH Qp]YH NHOOHQM DL WHRYPW B QL
$] LV YLOIJRVVi YiOW KRJ\ DtY]UNHQ®®iWiVEBFNHULD p
KiWWpUWPQ\H] L N[J|WW LV V]PWRY]pWW]HIYI IPN UWD G ]\
VPpJOHWHW V]DNHOOIWiVVD&W POy i @WOSYW D@L pJ ND S

$ FVDOIGL KiWWpUWpQ\H] N NLHRRGER W MH QM A C
VRUIQ PLQGDPHOOHWW KRJ\ DQSH]] NRKRD IOy i V\ W\
YLV]RQ\XOiV UHQGV]HUPEHQ O H RHWMANDHND p U fWH O HF\
KiWWpUWpPQ\H] N MHOHQW VpJpQBIN WRUYWEEQI P L BUIG®!
OHQQH PHJYL]VJIiOQL W|EE pYU MW WIpWW P@H] N Q \ DN R\
JiIW 9DOYV]tQ&VtIWKHW KRJ\ DW HEIE H& W\ WHW p QL HY R D
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MHOHQQH H] WHUPpPV]JHWHVHQ @®\HHWUFKROyIID] QN
(JHNQHN D] HUHGPPQ\HNQHN D 1+JJY p@\WHHPDH O K H WK
OHYRQQL H]HN KLiQ\iEDQ FVD N DD H K HAWH pWW HH ¥R @ B Y\

$QQ\L D]RQEDQKRLJRQ\RYDNHOOiIWIiVED NHU<OpV R
IVV]HI*JJQHN D VSHFLIiOLV V]*NVpJ@W®W\RH 1iO0 BEDWiV
GL pV D SV]JLFKROYJLDL KiWWpVyMW@QW MK OHLO « ORIH SNUR
O\DQ RGD NHOO ILJ\HOQL HJHNQHN POHWIHNH NQ HNP Ip!
PiU V]*NVpJHVY D OHJDGHNYiWDEE BHRHYL G DR\ ~ R \
POQHN VDMiW N|UQ\H]JHW+NEHQ EB]WRVWHVDpDHWVCHUWU
KRJ\ LUIQ\XOMRQ KRJ\ D FVD @i KIHWP Y WYN\N H Y VHH Ol R
VD D KDWpNRQ\ SUREOpPPDPHJROGiWWK i$VJDHIUPKNPGINM
OpWL DODSHOOiIWiV NHUHWHL N pJJ MW VBIOKO BDW D/EL
D J\HUPHN D] PiU YDODPHO\HMW Vi J'Q D-NMWD VAW & PR
$] DODSHOOiIWiV PHJHU VtWpV H D)JDH IR@Q WRREBMNRE p N-HHONDH:
NHOOHQH WDUWDORPPDO W |GWHQLGDRQI®RFD RHEDE
KDWiULG NHW V]DEQDN PHJ DVRWD BVGRWNE MQ PQUDR F VY HY]
IRUUIVDLN HVIN|JHLN D FpO RHHERD OY W VRiFL QDN \K XA
AKtG VIHUHSpW  NHOO KRJ\ ENWN {0 ®R/NKD \I]D ] PNV H\
VpJQ\~MWiVL IRUPiYDO -HO]pV HWGiWRQ DQDJFR/@® ORI\
Q\RNDW PHJIHOHO HQ pUW H&PRHE®LXDV ROANYR/QRL BOHD [p
WeQHWHLQHN pUWHOPH]pVpPQ LV QDQHPQtIRW | BWHION N
PiU LWW PHJNH]G GLN D J\HU P HNRYQGHIRAL YHM) B HW
DPHO\ YH]HWKHW D J\HUPHNYpGHO®SHQDNHOW WA
KDQJV~O\ YDQ D SUtPHU SUHYHQPLGQ R § GR §WP|iEJE DHWN
NHU+O NDSFVRODWED D FVDOIG]J&NO $ DAPLINGRIG JRUOREER]
VRUIQ IRQWRV D QDSL NDSFVRERWDID) HLHUPH NG \GURKI
ODQFLiYDO D VIHQYHGpPO\EHWHJWXpPV B8 iMKiViiw D DD
YH D SV]LFKRWHUISLIW FVDOiG W WilsUi®LDA~SWRY U/D) P
OHKHWQH pStWHQL D N*O|QE|] WBUMBNWHR B\ROJIRYD
UHQGV]JHUHV WDOIONR]iViWE BIKR® DNWOIWIiS\L i \D SWIRS D(
PHJ OHKHWQH EHV]pOQL (JHNQH N IDQIVBIDW i YA \NGHHOND D K
N|]JpSSRQWMIEDQ iOOMRQ

7HUPPpV]HWHVHQ LWW LV IHOPHWIDORWW RBIDWVHUR
WiV QLQFV IHOW|OWYH WDUWDORPPD@V $ HI\HHQPHNNE
J\ADNUDQ FVDN J\yJ\V]HUHV WHUIS LiW D QILRU © H/OR)] |y B®IL
IHOHO SV]LFKpV YH]HWpVW VHP DGQBNPHNQHEIE WHP
S+OpVHNHQ HO IRUGXO KRJ\ QHPDERYWRMIWKDVEL D F
D JJHUPHN V]iPiUD SV]LFKRWHUIiSL]RP®.L®DWM®iPV SV ]
FKROYJXV QLQFV D N|JHOEHQ SHGPJWDOLOGR N D DWHRD.
V]|U URVV] DQ\DJL N|UsOPpPQ\HN N|[]|WVD KHWHLNHNpSYV
NpW DONDOPDV WDOiIONRJiVRN P LDRYW iBV NP HV X
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$ FVDOIGL KIWWpUWPpPQ\H] N LVPHWpH@AH] DN SHWOLVFKIR C
VD pV D UHQGV]HUWPpPQ\H] N PHJIWMHORIQWRYVQHEE H-ONDGE
FVDOIGGDO IRJODONRS$P WQMNHPHE® LHHMN HOOHQpPUH
YiOWR]iV D J\HUPHN VSHFLiOQW YHH@®® MHi VHLO NHUD\O K H
YiOLN D J\HUPHNYpGHOPL V]DNHIMOVWHVEBE HNWFRF L
WDQiFVDGiV WRYIiEEi KRJ\ NRRWGDQ+®MWDV BN HE MY
SV]LFKLiWULDL MHOOHJ& W« QRIQ\EHDND NOH.]®I WO \DpGJHHN MO
PHNYpGHOPL LQWp]PpQ\ DPHO\ D UHWE W]iMp\®i PR GOD
OyVtWMD pV]W D]pUW PHUW QHP OWWIHIQNHWLYDpN pW C
VSHFLiOLV J\HUPHNRWWKRQ PHBURHRWRSRUWMIED KF

eUGHPHV OHQQH IHOWiIiUQL D]JW KRJ\ D VSH
UHV]RFLDOL]iFLYY QHYHOpVH N|YHWNHMVYEBQ@NRNMJIR
NUtJLVHL (J\UpV]W N|YHWNH]WHWKHW @pQ N SHRID KF
OLV J\HUPHNRWWKRQRNEDQ ]DM O yNMHKIHNDW R OH PVYW
O\H]JWHW WpQ\H] NUH V]DNHOOiIWiVED NHU+OpV RND|

$ WeQHWHN KiWWHUpPEHQ GROJR]y P HDKDDWPXY R]
WRYIiEEL YL]VJiOyGiVRNDW IHOWpW M® piQ@H D DA R Q6 DX,
KiWWpUWpQ\H] N WXGDWRY DODNt\W@iH/@ O DWNRQ WRRV.
J\HUPHN VSHFLIiOLV V]*NVpJOHW& YDJ\ VHP

JHOKDV]QiOW LURGDORP

%iOLQW OLNOyV +LiQ\RVViJRN CPiWDGIGIDOiWi
JRV YHV]pO\H]WHWpPVH .DSRFV

-y]VD 9LNWRU D *RQGRODWRN OpVPHFQiGBMD V]
0iG *\HUPHN ,IM~ViJ

-y]VD 9LNWRU E 6]HPSRQWRMPH]N®HEH]O RV HC
0OiG *\HUPHN ,IM~ViJ

+DMGXQO .iOPiQ ODUJLW 1pKilDO @ WYWNHW pBEAL VD F
VtWy VJROJIOWDWiVRNUyO &VDOiG *\HUPHN ,IM~V
+HUF]RJ 0iULD 6SHFLIiOLV V]*NVp\VDH-NMH® J\HUF
EHUHN LQWDp]PpQ\HN &VDOiG *\HUPHN ,IM~VilJ
LiOPiQFKH\ 0iUWD 1HYHO V]+O QpO QHYHONHG
GXOy SV]LFKpV SUREOpPPiIN &VDOiIiG *\HUPHN ,IM~\
OROQiU /iV]Oy 'U 5DGRV]iY OLNOyV FLIPUNG pN
«J\EHQ &VDOiIG *\HUPHN ,IM~Vil

1HPpQ\L 0iULD OHVVLQJ 9HUD *\HUPHNYpGH

VpJ .DSRFV
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5iF] $QGUHD 6]LNXODL ,VWYiQ J\HUPGHMKRYNGHGCP I
UHQGV]HU KHO\|JHWH M|Y EHOL MIRFWIiOSR O L WRNDA
Wp]J]HW &' NLDGYiQ\D %XGDSHVW

6SHFLIiOLV (OOiWiV 6]DNPDL 0&KHO\RWDgXXNORPUQ\D
PiQ\]DWiQDN OyGV]HUWDQL *\HUPHNYpGHOPL 6
KWWS Z7ZZZ WHJ\HV] KX ILOH ORGV]J]HUVWBGQEBW® J\H'
LVBHOODWDVBV]DNPDLBPXKHO\H WDQXOP®Q\BVSHI
OGDODYV SGlI

6]LNXODL ,VWYiQ $ PDJ\DU J\HUPWNNMpGBH OHP
VHL HJ\ OHKHWVpJHV VIDNPDL VWUDWPpPJLD OpSpV*H
6]]00 VL *iERU $ JJHUPHNYpGHDOGPLSNRBUWPD

UXNFLy (VpO\

6] WVQp .DUNXV =VX]VDQQD 3DS eRYDEID 'RUQpPC
OLUQLFV =VX]VDQQD *\HUPHNYpGHO®L JRQGF
QHYHONHG VHUG+O NRU~DN pU]JHOPIWp@QWMD QlVI H (
VIRURQJiIVD &VDOiIiG *\HUPHN ,IM~Vil

1DJ\ /RUIQG
+DMG~ %LKDU OHJ\HL 7HU<OHWL *\HUPHNYpGHOPL 6]C
'"HEUHFHQ 9iUPHJ\HKIi]D X



$Q RYHUYLHZ RI UHFHQW VRFL
VHUYLFHYV LQ +XQJDU\ WKRXJ
FRPSLODWLRQ RI VWXGLF

*\|UJ\ 6]DEDGRYV

JHUHQF %yGL *HUJHO\ )IiELIQ 7KRPDV 5 /Dz
/IRFDO 2UJDQL]DWLRQ RI 6RFLDO 6HUYLFH?

‘2, DPV

7KUHH \HDUV DIWHU WKH H[FKDQJH RI WKHH Q® PW QW
HOHFWLRQV LQ +XQJDU\ DQ DOPRVWQRY KX @GWHG B
UDLVHG P\ LQWHUHVW 5HJDUGLQYGWKRFGRLYFEROL B\
RIWHQ PDQDJH WR ILQG ERRNV RQ VSHFILVH RYMXH
ZKLFK ZRXOG JLYH DQ RYHUDOO 6 LFX\QXIWDH \RL @ KADKM KC
WHQ \HDUV $OWKRXJK , KDYH *LGGHGQ®V RIWKH HIH G
SURIHVVLRQ DQG $QGRUND WKH GRRHWXQMD\WEDV VY
IRUPHUYV UHVHDUFK VWRSSHG® HE HMWKH W K HD PU QWIG/ |
WKH ODWWHU WLWOH RQO\ LQFHOXGHWH LFQIRO IFQ QLR
UDUHO\ PDQDJH WR ILQG FXUUHQW NRORZO HE YN HRQ ¥V
ILQGLQJ RQH ZKLFK SURYLGHYV DQ RYHBERO®W YLHZ RI

$FFRUGLQJ WR WKH HGLWRUVDW PIOP RR WS WZ RWAHRK
Rl DQWHFHGHQWY LQ WKH |UD PRZIR® N WRID W K] V8 URRG
BRFLDO 6HUYLFHWR ZEWKOMKE BUPGJH DPRQJ GLIIHU}
DQG VRFLDO SROLWLFV ZKLFK H[LVW LIQW KMK$HQVL R/ H
FDOOHG WUDQVLWLRQ FRXQWULH VLRV K& WE W FIR® O
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RI UHJLPHV LQ WKLV SDUW RI (XURGH W\KIH QWU DRDVQW
LQWR GHPRFUDF\ WKH LQWURGXFWDR\QLRQ D QFR®D WWH
LQWHQWLRQ WR PDNH WKLV SURFHVEOH YPWRRRX\®
FDXVLQJ HQRUPRXV GLVWXUEDQFHYV HVW\ W I? DRSRH D
FKDQJH LQ WKH ODVW \HDUV KD SPHQHBL QA& ULRO LS\L
J)LGHV] JDLQHG D WZR WKLUGRQPD BB ULWRXLIG W KHJIG
FKDQJHV LQ QXPHURXV ILHOGV V WMK DIWL RMXK IV \ QW EI
OHJLVODWLRQ SXEOLF DGPLQLVVDWLWORQ RU WKH IL
'XULQJ WKH PRUH WKDQ WZHQW\ WU NQHWIHRD \|
VLIQLILFDQW VXFFHVVHV WRJHW KHWU ¥ HW K U\LIQIQ D M. B/
WR IRVWHU WKH SURFHVV RI DFFHUIKRQ D/OR RWEH
H[SHULHQFHG XS WR ZKHQ +XQJDBR M JRHBWW K H
LRQ WKLV DV D QHZ WLPH LQ WKH KGHNRULWRIOW k
H[SHULHQFH VLJQV RI WKLV LRQUGEMHWKEFPMUWDR W RH FC
WKH HGXFDWLRQ V\WVWHP DQG ZH RDF ID® WRPBWRPHV
VXFK DV WKH DSSHDUDQFH RI SRYHUW R IUWM KIHR DR/XQ Dy
U\ RU WKH RSHQQHVYV DQG H[SR\DXUNHWI AWK WR'X QW U
7KLV ERRN ZDV PHDQW WR EH DQ BWHPH QM \RH DU R
ZLWKLQ D ODUJHU QHWZRUN L QI WKWMK(EW R \$WXOHD/Q ML
H[SHFWHG LQ WKH IXWXUH RQ WHKHHV@DRAN RXR RH R
HV LW LV UHDOO\ DERXW ZKDWP RWWOLCPSRD S\SCHDM G/
ILHOGV DQG ZKDW LV ZRUWK W RWWKIR Y RAKUHD@® AH. WHUD \
WKH FRXQWU\ LWVHOI
7KLV FRPSLODWLRQ LQFOXGHV  GBLLY HHIUMHQ B/U RIHH (
RI VRFLDO LVVXHV LQ +XQJDU\ RKH HIEQ W Ry LR | 3W K
VHQLRU UHVHDUFK IHOORZ RI +XQRD UIHNQ HGD & HPAQR |
3K' GHDQ RI 8QLYHUVLW\ RI 'HEURBHHRQ )DFRKRDV\ RI|
IDZVRQ 3K' )8%$6 SURIHVVRU DQ® G ISUHRFWRPB VR H®
6FKRRO RI 6RFLDO :RUN 8QLYHUYDWA RK LRXERR NOLO/
UHVXOW RI D VROLG LQWHUQIKKERQDO VFKRODU UHV
7KH HGLWRUV KDYH VSOLW X SRWKHKUHWV®LVI HRU HADKA.
7KH VXEMHFW RI ORFDO RUJDSULIPWWUR®Q\ RRPXRALD R
KLVWRULF EDFNJURXQG DQG D WPRIJAFK JRIQWM KB & PRL® @ |
DQG WKHUHE\ IRUPV D SUHTXHO WBHFKH RQHWW XRRU |
VXEMHFW Rl LQHTXDOLWLHYV LR HQ @ VGGIL WKBHHSRXQFWH
VIVWHP ZLWK PRVW RI WKH H[\DWPH QIDIVLRQ V7 B \O-DG/ W ¢
LQFOXGHV RQO\ RQH DUWLFOWVXKIMFK LV RQ UHJLRQD
., ZRXOG DOVR GLYLGH WKH LOF @PRPGE G BIWWDRWU LW |
ZKLFK IHOO LQWR WKH FDWHIRWKRV N HKRG & DKD YHQ D
UHVHDUFK EDFNJURXQG 0D QWRKIHWHKKHE NbRW. FFO HR/L GR |
+XQJDU\ WKH GLIIHUHQFH LQ OHYRQJ WRI) GLRQIRQNC
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DWWLWXGH RI WKH PDMRULWW IRH VRFXH\WYF D JO LKW
ZLOO DWWHPSW WR VXPPDUL]RIVHIOHF K RVWKRBRUWD Q

7KH VWDUWLQJ DUWLFOH LEQWRGAGW MR D/PGV /BZ VIR ©
HYROXWLRQ RI WKH ZHOIDUH VWDWRSPHQWILQK&IU
SULYDWH PRGHO HTXDOO\ LQFRUSRHDWAE WKHURIE
KHOSV WR D F FRRESMD HRIULWWW RH FURVYV DG VR QO DI LFQH)
FKDQJHV RQ WKH ZD\ WR EHFRPIUQJ [DQRBOV BV HG Y WD
KLVWRULF VWDJHV DQG UHODWLRQVIKLSVKBRUH®/L FH
PRGHO LV D FRQFHSWXDOL]DWLR) ZRH OO DKURHO ¥ WMDMFH L
VRFLR FXOWXUDO DSSURDFK LOORVWQWWUHDFIML® H [F
LQWHUQDO DQG WKH H[WHU QDX HJ UGWH R U KK B G0V IU
WKH VSHFLDO QDWXUH RI WKH ZHQHZ R VWXWHPY VLR
+XQJDULDQ JRYHUQPHQWY ,W PLJKWWRERRX @G FRQF
SRWHQWLDOO\ EH XWLOL]HG WR GHYDIQGEWK® QW LW
IRU D PRUH FRPSUHKHQVLYH DQG DFFXUIWWW FURVYV (

%yGL LQ KLV RZBDDVWALFWK WKH GHYHORSPHQW
ZHOIDUH V\VWHP 6WDUWLQJ RXWXFKRIPPW R b WDDEW ELXW
ZHUH GLVFXVVHG DV ZRUNHU SURWH MDMR SRS HQWLRJ
HI DQG DIWHU PDMRU W\SLFDO &RMHDUWP LLGDIQWH HQ@
FHQWUDOL]DWLRQ WKH HIITHFW RI WKH RIRWHKHQLQJ
HFRQRP\ ZHUH FRQVLGHUHG 5HJD WG K WW KHVSWRWG
ZLWK HIIHFWV RI WKH OHJDF\ DQG VXFKDYRWKB SKI
FKDQJLQJ VWUXFWXUH RI VRFLHMWXUWK HHPIS DRL P WM
XQHPSOR\PHQW WKH FKDQJLQJ HGXFDWWRQFBUMVH
VIVWHP OLIHVW\OH DQG VRFLDO BWWLBQHRHLVVRFIE
LQWURGXFWLRQ DQG D FRPSUHKHQVL YHG HVVDQGNR
LQIRUPDWLRQ RI WKH FRQWULEXWLRQV IROORZLQJ L

W LV QR ZRQGHU WKDW +XQJDILR Q DFALHOH WK HH M\l W HC
ZHVWHUQ VRFLHWIRRXVHEGW RHYIGL DWWHQWLRQ RQ R
LVVXHV RI PRGHUQ VRFLHW\ GHPRJWKBS KOLFS WRIBIRKG W
LVVXH IURP WKH FKDQJHV IRODORDL XK HR URSR UDMD Q WO
DQG SROLWLFDO LQWHUYHQW 2RV RR | WKRHF LPIDQ.IQV \& UR
DIWHU WKH PLOOHQQLXP WKH\WUHSHQW B UNVWEDN W\ P/
EH DIIRUGHG DQG WRR OLWW®RYWWVXUSHQW RQVWHKW DX
WR HGXFDWLRQ LWV ILQDQFLQJ BRIE QHKHIG QIRRE PR

(ULF 5 6RHOWHU 7TKRPDV 5 /MRVIRQ BRI $NKRF HR HEOOOWYLXRIQ
ZHOIDUH VWDWH

JHUHQF %yGL *+ 7TKH GHYHORSPH@®IRUWKH ZHOIDUH V\VW
JHUHQF %yGL O0iW\iV %yGL = 7KH GIHHAWRXIVHL R F S R SRXIOIRN
DQG GHYHORSPHQW PRGHO
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ZRUNSODFHV WKH ODERU PDUEXKW WG LEDMWEOD QLW
QRW XQHTXLYRFDO WKH GLYDVIGRQ R D WK F ERQ\G UV
HFRQRPLF SRWHQWLDO 7KH OHRMHMH YWHK®RIS [5G FM D MR
SFUHDWLYH FDSLWDO' WR FRQWQREXR H/ XW R/ DLLVQW EY
8QIRUWXQDWHO\ WKH QRUWK HDHMQWQ DS\DHJ W W VR IV
SUREOHPY DQG FDQQRW ILJKW HIILHFWSK HOQR RHGQD X S\F
KLJK UDWLR RI DFWLYH DJHG SHRASIOH RDLWLIQWUH RQH V F
XQGHUHGXFDWHG ZLWK WKH DFFRPSMQ\ERD EQWPB QY
DQG WKH VRFLDO DQG WHUQRWRWYL & H/ BXIUKRW VRQHF
HURVLRQ LQ WKHVH SHULSKH U DR RXHJ LFRQW OZHK HRU HG LF
HYHQWV OLIH LWVHOI EHFRPHVYRGHGHDIGGIRS BHRYW LEQ
WKH LQFUHDVH LQ WKH OHYHO RHHAGREDIME QV RN XM
HPSKDVLV RQ UXUDO DUHDV LQ SROLF\

%yGL DQG %yGL LQ WKHEUVFXEVHTXH@LYHUAMH GL
WKH YRWHUV DQG WKH HOHFWLR QWD B\ WHQO W KHIZ W I
UHVHDUFKHUV KDYH GHDOW ZLW& @KRNQWXRMH OO VDI
WKLV LV RQH Rl WKH PRVW SUD MHF B R OR @/G FHDFCS DU
VFLHQFHV 7KLV:XQWRFEH WIKMVWRRLDO EDFNJURXQG
RI YRWLQJ LQ HVVHQFH ZKIXWMLRDRAW 8B RSRIHHYRGHY
WXUQRXW KDV D VSDWLDO IHDWXUH WKDWWRDQ EH
VSDWLDO UHIKBDBRWKRUV KDYH LGHQWLILHG WKF
FRQQHFWLRQV DQG WKH UHJLRQDO IHDWXUHV GXUL
+XQJDULDQ VRFLHW\ LV FKDUD FWUXUPHGXE\E D@ VGG X D
PD\ EH H[SHULHQFHG 7KH DXWKRUNQ ®W LRIG YRRV H G
DWWLWXGHV VXFK DV ORFDO GHIHNEWO HD® ® FIDW E R
UHODWHG IHDWXUH RI WKH +XQJDULDQ YRWHU

)YQDL LQ KLUQBWYHV WZR PDMRU SKHQRPHQD |
PXQLFLSDOLW\ VIVWHP DQG ORFD & ERRFPX RLW\S M E HE
FRPPXQLWLHV WKH 5RPD SHRSOH HYWHIDAMNRRI LR X/
VXUYHWKRQ@SRWHQWLDO LPSDFWV RI FRPPXQLW\ SUF
RQ ORFDO SROKMWKPWIKWHG WKH PRVW LPSRUWDQW
SUREOHPV DQG WKHLU HYDOXDWLRIQQWHP RXAW HW K
GLIIHUHQFH EHWZHHQ WKH 5RPD DQ®IQRQRBRBR KBRS
SRSXODWLRQ KDV D UDWKHU GLIIHKH QX WKRWL PO
DQVZHUV IRU KLV ILYH K\SRWKHVHV R@DWVK IRQ @ X BN k
FRPSDUDWLYH HPSLULFDO UHVKBURK XDXHEHHQ FDU L

JHUHQF %yGL O0iW\iV %yGL + :KHUH DUH WKH YRWHUV"
OLKiO\ )yQDL + SRWHQWLDO LPSDRNYVHNILERIBAMXLDLAVD BH & §
ORFDO SROLWLFV
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%yGL DQG *LF]JH\ LQ WKH IUDRHZPRQNM Pl SWKHMWUL @ W)
LVVXH WKURXJKRXW WKH KLVWRWRRI WKH BBWQ WK
WKH UHDGHU WKURXJK DOO RI WHKHJPROWGLFNSRYW
PLJUDWLRQ ZDYHV HPLJUDWLRQ VRR G8H DURD D Q/& HV |
VLWXDWLRQ WRGD\ $ VSHFLILF LIVD/QX HH FRUJW B 8 VWD\R XV B
‘HVW LV DOVR QHJRWLDWHG D QGKW I DXRER DW DWRV
+XQJDULDQV DUH PXFK OHVV DFWLYR WEHRBOLYK |
SRPDQLDQ 60RYDNLDQ WULR 7KHKUVIKL S HQ\ +XLQU DO
DQG WKHUH LV D OHYHO RI FRPSXOVIRW\ WKHVPHS B\
FHUWDLQ JWKDHFHDWWKRUV FRQGXFWHG D SULYDWH
DWWLWXGHV DQG RSLQLRQV RI §RNLDIOQ® RWHVDQFEW
UHODWLYHO\ KLJK OHYHO Rl LQWE QHVUKH BER FAD 'S BHR SH
$V D ZKROH WKH DXWRKWKWY KRXBWRXQGHWEDWH LWV
EHFRPH PRUH FORVHG GXULQJ WKH SDVW WZR GHFDC
%yGLQ KLV HVVD\ GHDOV ZLWK W KH RARP FRK[Q MMIAX
3@ULVLV LV D PDOIXQFWLRQLQJ RI WKHUXRBRLDHMWA RQ
ILQDQFLDO V\VWHP SROLWLFDO OHJEWH FODFN KRQ GK B
WULHG WR ILQG UHDVRQV IRU WROHI K XNKIHH ®W HQLWAX B!
SDVW ILIW\ \HDUV *FRROQWW\ IRM WKH EHQHILWHG KR.
GHSHQGLQJ RQ SHQVLRQV DQG SHQVLRQ OLNH EHQH
IRXU WHQWK LQ WKH FRXQWU\YV SRSXODWLRQ VDLG
WKHLU KRXWHKRR®KRU H[DPLQHG GLIIHUHQW IHDW;
SHQVLRQV DQG DOVR UDLVHG XUUKQWOSDBEDOWPV PO
%yGL DQG +RUYiWK IRDXW KBLRQDW WH FMOHR PRVW LP
RI FXUUHQW WLEPHYHGKHUH WMOWRSH UHJDUGLQJ DFFF
KHDOWK FDUH KDV EHFDPH HYHQ VWHHSHWQDV SHQ
XUEDQ DUHDV EXW GHWHULKRHDW H\G D ¥ UXHQW D86 DV
U\ DQG LQ WKHLU ILUVW FKD $WHVYVE HWKZHAHI® FPXAQ RIL
W\SHV LQ EDVLF SXEOLF KHDOW K H/ WU WXHWV L RI® HR\| [
EHQHILW HPSOR\HHV DQG WKH QDWXUHWRRH WKUWD @ H
DUHDV DUH VHULRXVO\ HQGD QJHSRRU ABLIQIHDIWQF R P H
QRW DEOH RU ZLOOLQWRKWRUEH \HAS @®RIKGUDWH RI
XQHGXFDWHG DQG ORQJ WHUP XQHPSKRNHRBIISHRSO!
QXPHURXV GLPHQVLRQV IURP WKH PRUH GHYHORSHG

JHUHQF %yGL 3pWHU *LF]JH\ + @HIWODYWQRID SUBKIKBVWRG D\
JHUHQF %yGL *+ 7KH HOHPHQWVWV WXKID XRE® BEBW [REUN \KLH/ U
VRFLHWLHY WKH KLVWRULFDO EDWNXDWROKRIG RI WKH GLVDG
JHUHQF %yGL =VX]VDQQD +RUYIWKZH®@KDIGRYWW/GIE JKRV
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2EiGRYLFV GIMWD @ ZLWK WKH WHUULWRULDO LQHTXD
ZHOIDUH VLWXDWLRQ LQ UXUD Q@ HXI@®IDHJ \D Q7GH UHFLRIDMR
LQHTXDOLWLHYV VHHP WR KDYH HQFUWDN®B ILRF XWHF
GLIITHUHQW LVVXHV RI WKLV LQHTXQWLW\Q G GIFFSAHHFL D
SRYHUW\ 7KH\ KD¥HLUGHQWDQWG DVRFLDWLRQ EHW:
DQG LQFRPH JDS LQGLFDWRUV ORZ LQFRPH GLVFUHS
RI SRRU PLFURDQBJURQWUGLQJ WKH PDMRUHW\ RI UL
ZHUH KLJK LQFRPH LQHTXDOLWLHV

)IELIQ DQG AMWHEWRGXFH DQ HPSLULFDO VWXG\ ILQG
WULHG WR UHYHDO WKH UHODWLRRQNKRS VE HWZFHH Q@
HPSOR\PHQW DQG VRFLDO VXSSRUW VRRHD O GHR) BIQ D
7KH\ KDYH UHYHDOBEBFWKRWIMX}XHQFLDO FULVLV RQ W
KDV EHHQ UDWKHBRR@MDIDYRUDIERMHLQ PDQ\ ILHOGV P
DQG DOVR t@YROLYMMOD VWDQGDUG RI OLYLQJ IRU WK

)YQDL DQGHYJDWLQHG WKH VLWXDWLRQ RI WKH 5RPEL
FLW\ LQ D FULVLV UHJLRQ LQ +X®ERPN\SRKHUHWWR &
DERXW 6HJUHJDWLRQ LV SUHVID@W)\ DLW KQWK
VHSDUDWHG IURP WKH QRQ 5RPD WKHVOWKBDW RI F
HPSOR\PHQW 7KH UHVHDUFKHUV H [ DRLEAVGHW KWL
WKHVH KRXVHKROGV IRFXVLQJ VS HMRSIHNDIRW\ RKD g Gt
UHJDUGLQJ WKH 5RPD DQG HGXF D\WGRDX SRELDNY DHF
PDMRU VRXUFHV Rl LQFRPH IRU 5RPDLXRXVHKGW G\
GLIIHUHQFH EHWZHHQ 5RPD DQG QRQ 5RPD RRXWHKR
LPSRUWDQW RQH LV HPSOR\HH LQFRRHRI7RHNHDOV
LQGLFDWRUV WKH MXGJPHQW RJHDKWP N Q\D QGRIHV R F
PHQWDO VWDWXV DQG WKH\ PDRQO JHIE DAVR U B EQM HIN |

JIELIQ HWIDIO/HG WKH UHYHDOLQJ LVVXHDRIGWKH S
RSHUDWLRQ RI XVXU\ 7KHDDNXWXKRWR EHOWRYUMGH & b
FDQ EH UHFRJQL]HG UHJDUGLQJDML\R @8 HRU DLW MR Y, IQ
LQKDELWDQWY Rl 5RPD VOXPV WK H\DWHF RIWRHPGWEKITH
OLYLQJ FRQGLWLRQV WR WKH ZRESOBURM YRUMHPVEE G
IDPLO\ 7KH LQWHUYLHZ ILQGLQJV SRYU WIKGIF BRRD WK
QHLJKERUKRRG WKH DFTXDLQWD @AH3L QD BARKIHILRIZ LL

&VLOOD 2EIiGRYLFV (PHVH %UXBUIUDO/IM)B Y XROEWIUHY RH
HFRQRPLF DQG ZHOIDUH VLW XDWLH\W D@GUEUID®OUHQFIHW\ V
*HUJHO\ )iELIQ 3pWHU 7DNiFV ¥ SHRADAO/LIRQGDQGVLQHT X|
OLKiO\ )yQDL $WWLOD 9LWIQG WKH YR BICD/MOK W-W/DX\WY WV RRQ
+XQJDULDQ DQG 90DFK J\SV\ SRSXODWLRQ LQ 7LV]DYDVYi
*HUJHO\ )IiELIQ .DWDOLQ 6]RERWI\OZLIWK/D®WY U-HWM + 740H
LQVWLWXWLRQ RI WKH XVXU\ DRRGIWKRYH OLYLQJ LQ VO
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PRQH\ 7KH UHVHDUFK UHLQIRURHG WHDDWH® GCGREORKA
RQ WKLV ILHFOQ QRWXEH VWRSSHG PHUHO\ ZLWK WKH
DQG WKHUH LV QRW D SHUIHFW PHXWWRIKB "WKDW OHDG

%yGL DQG GHDHWHALWK VXSSO\ DQG GHPDQG LQ H
EHWZHHQ 7KH\ HIDPLQHG WKH GHPRVWUDSKLF
RI WKH VXSSO\ VLGHVKW XWHOGV]DWKBW RI NLQGHUJ
LUUHVSHFWLYH RI WKH FKDQJHV LQ WKH RIPEHU LQ
7KH\ UHYHDOHG WKDW WKHUH ZHR® ERLQGKED VRILRQK
WRZQV RZLQJ WR WKHLU DELOLWX WLRJ PDAKRAHERQMDPDW K
LOQVWLWXWLRQV DQG SRWHQWILWX ORWNUW KEZRLB KWZ
LQKDELWDQWY ZKR KDG WR FRPPXKWH7WR DX®WHWRW )\
DGPLWWHG WKDW 33VHULRXV GHIUFIHGEXAMHWLR R WKWV
KDYH QRW FHDVHG GXULQJ WKH SDVW WZHQW\ \HDUYV

7KH ZRUN Rl %DOIi|MIDB@HM®y GKDUDFWHULVWLFV I
PDQFH RI VFKRROV FORVHG EHWZHHQ WBRRRO YW @& WH
FORVHG LQ +XQJDU\ DQG DQRWKHU JWHKGRHRWO V7 KH U
UHVHDUFKHUYVY UHYHDOHG W KKH GO RMHE) WF KRR DL FOW
WKDW WKORHUHKODWDWLRQ EHWZHHQ VFKRRO UHRUJDQ
FRQGLWIZRQV LGHQWLILHG RQH GLIITHUHQ®ERVBBWZHF
VFKRRQVWKH FDVH RI WKH IRUPHU LW ZDV RBRUH IUH]
WR RWKHU QHLJKERUKRRGYVY UDWKHU WKDQ WR FKRRY

JHNHWBOVR WULHV WR XQGHUVWDQGDWKW IHHWVREB WW |
YLOODJHVY WR VDYH WKHLU VFKRROFI IFEWHNXYWHKRVY
GHVFULEHG D FRPSOH[ DQG FRPSGUFDWRG DSQE WXL K
FRPELQHG ZLWK FHQWUDO SRWKWMLORPEHM WL VWHKRR(
WKH YLOODJH PRYHPHQWYV HVWDEOGR KH®&®R OQRP SR RWYW
UHVW VFKRROV ZHUH DOVR H[DPH QHG VRIQH DI® DHP RWKL
YLOODJH ZRXOG GLVDSSHDU ZLWK WKHWORVXHW WK
SFKDQJHV KDSSHQHG ZLWKRXW DQ\ SURIHVVLRQDO
HFRQRPLF FRQVWUDLQWV’

IDNL DQG 6JQEWKHLU ZRUN WULHG WR KKLHKOLJKW
\RXWK RI WKHLU PRVW SUHVVLQJ SUREORNKQYJ WKUF
SHRSOH LQ GLIITHUHQW ILQDQFLDO VLWXDWLRQV Ol
GLIITIHUHQW YLHZV RI WKH FLUFOH RI WKHDRBVW VF
<RXWK VXUYH\ WULHG WR LGHQWENKHWHW BRVIW

JHUHQF %yGL $WWLOD )HNHWH + &MOHPHRQWDYU VHKEXEG D b/

,OGLNy %DOi]VL )HUHQF %yGLQ@ BARRERDQIHDWRIRRDQFH
$WWLOD )HNHWH + 6FKRROV DW WKH ERUGHUfV HGJH
/iV]Oy /IDNL $QGUHD 6]DEy + 7KGLOXQUR NI \RXWDAG DFF
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UDWKHU ZRUU\LQJ LPDJH RI VRFLHW\ EHKLQG ZKHUH
DQG XQUHOLDEOH IXWXUH WKH IHDU IURP XQHPSC
SRYHUW\ DUH VKDSLQJ WKH VSLULW @D®\RRIOWKHQJ
\RXQJVWHUV IHHO WKH\ DUH GU LARQ XN BIGW R R X W RXQQ
GLG QRW PRYH WRZDUGV WKH GHY HIOHRSH H@WD RR @J F
\RXWK D VKDUHG ZLGHVSUHDG D-ELOLQ\ BIQGQ WH DX\
KDYH QR UHDO DLPV LQ OLIH WR IROORZ

&VREBHDOV PRVWO\ ZLWK WKH HYHQWWKR I OMDER U
PDUNHW 6KH FRPSDUHV WKH PRV HP SRUWPKW [BIDI
PDUNHW WHQGHQFLHV UHJXODWLRQVXNGIE WIKGF AKL
WKHQ 7KHUH LV D VSHFLILF |RRRXW LRYQ WLKDHW Hi IG HEE WWF
JRYHUQPHQW 6KH FODMPRHWHKOWDWW BHFHWRQVW OD\V
UROH LQ LQFUHDVLQJ WKH OHYHO RI H®SOKRDFHQN
HITHFW RQ WKH UHSUHVHQWDWLYHV YRG HWK W KSDM. Y2 DWK |
FXUUHQW LQVWUXPHQWY RI HPSOR\PHQ®W SEDY.BWIHQ
VHFWRU DUH LQ HYLGHQFH RQO\ WR VPDOO GHJU
H[SHFWDWLRQV DQG RSSRUWXQLWLBYH\MXMWYBHF\

%yGL DQG )HNMVWH ODVW DUWLFOH RI WKH FRPSLC
ZLWK UHJLRQDO SROLF\ LVVXHV @ KHV YWUNH\GE W W DH;
SROLWLFDO DFWLYLW\ LQ UHODWRRQNXHB OHGV IG LO R+
VWDWXV JURXSV 7KH\ H[DPLQHGYW®EHVYURRSV K CBHR
DFWLYLW\ 7KH UXUDO PXQLFLSD®HWHLGIRS RHQIWU G HF.
GHSHQGHQW RQ DSSOLFDWLRQ IXQG\VEWKAFRUBDQHW
UHVSRQVLELOLW\ LQ WKH GHYHORSPH@WHRPDNRH P X
7KH SRSXODWLRQ RI SHUPDQHQWO\ XQGHUGHYHORSH
FORVHG HQYBLWRRBEBO®J WKH NH\ TXHVWLRQ RI WKHL
HYDOXDWLRQ RI ORFDO SROLWLFV ORSPS RO 5P WK I F
WKH PXQLFLSDOLWLHV RU WKH \0W BWXNFIW RRQS\Z H UV K
E\ WKH DXWKRUV

,Q FRQFOXVLRQ , IRXQG WKLV FHRPHLWYDYIL RRZRQ D WV
GLYHUVLW\ RI WKH ILHOGYV LQ WHRHLDBLIDWLIR QU RS &KX
HYHQWY DQG WUHQGYV 7KH FRPSRVIWKILR/QSKIE @&/ KRHD /i
JRHV EH\RQG ZKDW LV XVXDOO\ RIIBURGHHG DQWKR O XA
SXEOLFDWLRQ DSSHDUV WR EH D KNRKRDRWIWJINQ®/HN M
\HDUV RI VRFLDO DIIDLUV ZKIQOH \D/OIV\R HU R | OCH FOMLLLQWL

-XGLW &VRED + ODERXU PDUNHW FRDBYHVQ G RISV S\ \DHW
+XQJDU\
JHUHQF %yGL S$WWLOD )HNHWHQRWRKMMNW KRXVHONYDOQW LI
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KDYH EHHQ H[DFHUEDWHG E\ WKH JOREDRP HERQWRLY
UHVHDUFK WR DOO WKRVH LOQWHDRVWMIGRDQ PHFR X &\
RU VWXGHQWY ZKR DUH QHZ WR WKH DXUHENWFW RI +X

2ULJLQDO VRXUFH
JHUHQF %yGL *HUJHO\ )iELIQ /RFRPDXUSD QRINVWQROC
BRFLDO 6HUYLFHV LQ +XQJDU\

%UHPHQ *HUPDQ\ BWXGLHV LQ &R/PHDIED VDWW U QRN L
BRFLDO :RUN DQG B6RFLDO 3R OHLF\+ PR/ EK X O(X RS DLV
&R .*

*\|UJ\ 6]DEDGRV



