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7 K LV � SDS HU � ZDV� UHDG� D W� WK H � -XE LOHH � & RQJUHVV� R I � D
6R X WK � $ IU LF D Q � 6 R F LH W\ � R I � 3 K \VLR WK HUDS \ � LQ� -RKDQ
QHVEXUJ �� - X O\ � �����

7 K H � % X UQ V� UHJ LP H � D W � % D UDJZ DQ D WK � LV� Q R W� X Q LIR UP � DQG �
VR� WK H UH � LV � D Q � R S S R U WX Q LW\ � WR � H Y D OX D WH � Y D U LR X V � W\SHV� R I �
WUH D WP HQ W�

&/$66,),&$7,21�� 7 K LV � LV� E DVHG � RQ � WK H � G HS WK � R I � VN LQ �
E X UQ LQJ �� YL]�

��� 6XSHUILFLDO� EX UQ V � D UH � J UR XS HG � LQ WR � WZ R � VHF WLRQV�� 7 KH �
ILUV W� EH LQJ � ILUVW� GHJUHH� EX UQ V � Z K LFK � P DQ LIH V W� DV� DQ�
H U\ WK HP D � GXH � WR � Y D VR �G LOD WD WLR Q � R I � WK H � VXEHS LG H UP D O�
Y D VFX OD U � S OH[XV
7 K H � VHFRQG � EHLQJ � D � Y HV LFX OD U� R U � VHFRQG� GHJUHH� EX UQ �
Z K LFK � LV� P DQ LIH VWHG � E\ � WK H � S UHVHQFH � R I � OD UJ H � YHVLFOHV�
LQ� FR Q VHTXHQFH � R I � F H OOX OD U � Q HFUR VLV � D Q G � WK H � DJ J UHJ D �
WLR Q � R I � LQ WH UV WL W LD O � IOXLGV� WR � S UR G X FH � E OLVWH UV�

��� 'HHS� EX UQ V � D UH � WKR VH � Z KHUH � WK H UH � LV� D Q � HS LG H UP D O�
G HV WUX F WLR Q � DQ G � WK LV � LV� VXEG LY LG HG � LQ WR �
D�� 'HHS� GHUPDO� EX UQ V � LQG LFD WLQJ � WK D W � HS LGHUP DO��

D S S HQG DJ H � UHP Q DQ WV � VXFK � DV� K D LU � IR OOLF OHV �� VZ HDW�
DQG � VHEDFHRXV� J ODQGV� SH UV LV W� DQ G � D UH � WK H UH IR UH �
DE OH � WR � UHJ HQH UD WH � DQ � H S LWK H OLD O� FR Y H ULQ J � D OEH LW��
R I WH Q � R I � S R R U � TXD OLW\ �

E�� )XOO� WKLFNQHVV� EX UQ V �� ,Q � WKHVH � WK H UH � D UH � QR � HS L�
G H UP D O� UHP Q DQ WV � VR� WK D W � RQ O\ � S H U LS K H UD O� U H �
J HQ H UD WLR Q � LV� SRVVLE OH �� 7 K H � IX U WK H U � LP S OLF D WLR Q � LV�
WK D W � I D W � LV� S D U WLD OO\ � R U � FRP S OH WH O\ � G HV WUR \ HG � DQG �
G HHSH U� V WUX F WX UH V � VXFK � DV� WHQGRQ V �� P XVF OHV��
Q HX UR Y D VF X OD U � H OHP HQ WV � DQG � E RQ H � P D\ � D OVR � EH�
LP S OLFD WHG � LQ� WKH � LQ MX U\ �

7 K H � FDXVDWLYH� IDFWRUV� P D\ � EH � P R LVW� K H D W � VXFK � DV�
V WHDP �� G U\ � K H D W� VXFK � DV� IODP H� DQG � F R Q WD F W� Z LWK � K R W �
P HWD OV�� FKHP LFD O� DQG � H OHF WULFD O� DJHQ WV �� ( D FK � R I� WKHVH�
ID F WR UV � P D\ � K LQ W� D W � WK H � G HS WK � R I � WK H � E X UQ � E X W � X OWLP D WH O\ �
WK H � GHIOLQ LWLYH� ID F WR U � LV� WK H � G X UD WLR Q � R I � F R Q WD F W� Z LWK �
WK H � E X UQ LQ J � DJHQ W�

W�

3$ 7+ 2 /2 * ,& $ //< � WK H � VHTXH ODH � R I � E XP V � DP RXQ WV � WR �
D�� & H OOX OD U � LQ MX U\ � S UR GX F LQ J � D � UHYH UV LE OH � F ORXG\ � VZ HOO�

LQJ�
E�� & H OOX OD U � Q HFUR VLV � P DQ LIHVWLQJ � LWV� S UHVHQFH � E\ � WKH �

V OR XJK � R U � HVFK D U�
F�� ,P S D LUP HQ W� R I � F H OOX OD U � P HP E UDQ H � IX Q F WLR Q � OHDG LQJ �

WR � WK H � H[ WUDY D VD WLR Q � R I � VH ULRX V� IOX LG � WR � WK H � LQ WH UV WLWLD O�
FRP S D UWP HQ W�� Z K LFK � LQ � WX UQ � S UR GX FH V � DQ � R HGHP D� DQG �
WK LV� OHDGV� WR � D� S URJ UHVVLYH � F LUFX OD WR U\ � I OX LG �YR OXP H�
GHS OH WLR Q � Z K LFK � LQ� WX UQ � P DQ LIH V WV � LWVH OI � LQ� D � V WD WH � R I �
F LUF X OD WR U\ � VKRFN�

) R U � WK H � S X US R VH V � R I � UH VX VF LWD WLR Q � ZH� LQYR OYH � WK H � 5 XOH �
R I� � ¶V� WR � DVVHVV� WK H � E R G \ � VX UID FH � D UH D � LQYR OYHG �

2 Q� WKH � EDVLV� R I � WK LV � DVVHVVP HQ W� R I � WK H � VX UIDFH � D UHD �
Z KLFK � K DV� EHHQ � E X UQ W � Z H � H Q G HDYRX U � WR � UH V WR UH � WK H � F LUFX �
OD WLQJ � E OR RG � YR OXP H � XVLQJ � WK H � IR UP X ODH �

��P O�� [� �� D UH D � E X UQ W � �E X W� Q HY H U� H[FHHG LQJ � ��� ��
[� P DVV� LQ� NJP V�� IR U � WK H � ILUVW� ��� KRX UV� DQ G � DGP LQ LVWH U �
WK LFN � R U� WK LQ � IOX LGV� G HSHQG LQJ � RQ � K D HP D WR F U LW � HY D OX �
D WLRQ V�

,Q � WK H � ILUV W� � � K R X UV � D � WK LUG � R I � WK H � YR OXP H � LV� J LYHQ� DV�
S OD VP D � R U � 5 LQ J H U ¶V� ODF WD WH �� WK H UH D I WH U � WK H � �QG� WK LUG � R I�
WK H � YR OXP H � LV� X VX D OO\ � DGP LQ LV WH UHG � DV� S OD VP D � LQ� WK H

HQVX LQJ � ��� KRX UV �� DQ G � WK H � ILQDO� WK LUG � R I � WK H � YROXP H� LV�
J LYHQ� RYH U� ��� KRX UV � H LWK H U � DV� S OD VP D � R U � E ORRG �

2 YHU� DQ G � DERYH � WK LV� LQ WUD Y HQRX V � UHS ODFHP HQ W�� QRUPDO�
GD LO\ � R UD O � IOXLG� UHT X LUHP HQ WV � D UH � JLYHQ� DQ G � DP RXQ W� WQ�
�� ������ ����P O���� � KRXUV�

5 HVX VF LWD WLR Q � S URJ UHVV � LV� G HHP HG � DG HT X D WH � LI� D� X U LQ D UY �
R X WS X W� R I � ������P O��K R X U � LV� P DLQ WD LQ HG �

: LWK LQ � ��� KRX UV � D� G LX UHVLV� X VX D OO\ � IR OORZ V� DQG � WI µ�
R HGHP D� VXEVLGHV� ID LUO\ � UDS LG O\ �

7 K H � FRP P RQ O\ � D VVRF LD WHG � K D HP RJ OR E LQ X U LD � LV� GXH � WR�
KDHP R O\ VLV � IR OORZ LQJ � WK H � H[SR VX UH � R I � WK H � UHG � FHOOV� WR�
KHDW�� + DHP RJ OR E LQ X U LD � P D\ � UH VX OW � LQ� D � SK\VLF D O� EORFN�
DJH� R I � WK H � UHQ D O� WX E X OH V � DQG � LQ� WX UQ � WK LV� P D\ � OHDG� WR�
UHQ D O� ID LOX UH �� ) R U � WK LV� UHDVRQ � L W � LV� HVVHQ WLD O� WR � PDLQWDLQ�
H D U O\ � D G HT X D WH � UHQ D O� S H UIX V LR Q � LQ� R UG H U� WR � JDLQ� D�
³IOX VK LQJ´� R I � WK H � UH Q D O� WXEX OHV�

,Q � FRQVHTXHQFH � R I � WK H � H Q R UP LW\ � R I � WK H � LQ MX U\ � LQYROYLQJ�
E UHDNGRZ Q � DQG � UHS D LU�� LW � LV� H VVHQ WLD O� WR � HQGHDYRX U� WR�
N HHS � WK H � S D WLH Q W� LQ� SR VLWLY H � Q LWUR J HQ � E D ODQ FH � DQ G � VR� D�
KLJK � S UR WH LQ �� K LJK � FD OR ULH � LQ WDN H � P XVW� EH � DFK LHYHG �� 7KH�
QHHG� LV� X QGH UOLQ HG � Z KHQ � RQH � DS S UHF LD WH V � WK D W� DQ � LQGL�
Y LGXD O� Z LWK � ��� � EX UQ V � UHT X LUH V � ������ FD OV ��G D\ � DQG� WR�
S UR Y LG H � D G HT X D WH � FD OR ULH V � DQ G � S UR WH LQ V � R Q H � Z RX OG � QHHG�
WR� FRQ VXP H � ������ HJJV� S H U � GD\ �� 7 K H � VWR LFD O� ,VUDH OLV � DUH�
VXE MH F WHG � WR � VX FK � D � G LH WD U\ � LQ WDNH �

%XPV� GUHVVLQJV� DUH � OD UJ H O\ � G H WH UP LQ HG � E\� WK H � KRV�
S LWD OLVD WLR Q � IDF LOLWLH V� DQ G � ID OO � LQ� WK UH H � FD WHJR ULHV�

D�� 2SHQ� PHWKRG�� 1 R � GUHVVLQJV� R U � P HG LFDP HQ WV � DUH�
DS S OLHG² KRZ HYHU�� F OHDQ � D LU�FR QG LWLR Q HG � FXELFDOLVD��
W LR Q � LV� HVVHQ WLD O�

7 K H � DG Y DQ WDJ HV � D UH � WUHP HQGRX V� LQ � DV� P XFK� DV�
QX UV LQ J � F D UH � LV� P LQ LP D O� DQ G � H D UO\ � UH OD WLY H O\ � IUHH � DQG�
IX OO� P RE LOLVD WLRQ � LV� SRVVLE OH �� + RZ HYHU�� Z LWK � W K L O �
G U\ � H VFKDUV � I OH[X UD O� P RYHP HQ W� P D\ � EH � UHVWULF WHG �

E�� 6HPL�RSHQ� PHWKRG�� + HUH � D � OD\ H U � R I � 7 X OOHJ UDV� LV�
FRYHUHG � Z LWK � DQ � DQ WL�E D F WH ULD O� DJ HQ W� VXFK � DV�
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7 K H � S UHVHQFH � R I � P R LV WX UH � S H UP LWV � D � J UHD WH U � PRYH�
P HQ W� UDQ J H � DQG � WK H � P LQ LP DO� G UHVVLQJV� IDF LOLWD WH � QXUV�
LQJ� S UR FHGX UHV�

F�� &ORVHG� 0HWKRGV�
��� $ � OD\ H U � R I � 7 X OOHJ UD V � LV� FRYHUHG � Z LWK � DQ � DE�

VR UE HQ W� P D WH ULD O� Z LWK � R U � Z LWK RX W� D Q � LQWHUYHQLQJ�
DQ WLE D F WH U LD O� DJHQ W�� 7 KHVH � GUHVVLQJV� P XVW� EH�
FK DQJHG � G D LO\ � LQ � R UG H U � WR � S UHY HQ W� E DF WH ULD O� SUR��
O LIH UD WLR Q � LQ � WK H � Z DUP �� P R LVW� D WP RVSKH UH �� 7KH�
QX UVLQJ � FKR UHV � D UH � HQ R UP RX V�� DQ G � WLP H�FRQ�
VXP LQJ �� 7 K H � VKHHU� EX ON � R I � G UHVVLQJV� SUHFOXGHV�
DG HT X D WH � SK\ VLR WK H UDS\ �



6LQFH� WK H � WD VN � R I � FKDQJ LQJ � WKH � G UHVVLQJV� LV� VR�
JUHD W�� VRP H � GHHP � LW� Z R UWKZ K LOH � WR � GR � WK HVH �
GUHVVLQJV� X Q G H U � JHQH UD O� DQ DHV WK HV LD � DQ G � DOVR �
ILQG� LW� D � JRRG � WLP H � WR � VS OLQ W� S D WLHQ WV � R S WLP DOO\ ��
+ RZ HYHU�� WK H � SR VV LE LOLWLH V � R I � P RE LOLVD WLRQ � R I �
SD WLHQ WV � Z LWK � P LQ LP DO� G UHVVLQJV� DQ G � WK H � HDVH� R I �
S ODF LQJ � S D WLHQ WV � Z LWK � P LQ LP DO� G UHVVLQJV� LQ � Z D WH U �
ED WK V� P DNHV� P H � LQF OLQ HG � WR � G LVFD UG � WK LV� S D U �
WLFX OD U� F OR VHG � P HWKRG �

�� $ � FORVHG� P H WKRG � Z K LFK � KDV� DQ � HQ R UP RX V � DSSHD O�
WR� P H� LV� WK H � XVH� R I � G LVSR VDE OH � S OD V WLF � EDJV� R U�
JORYHV�� Z K LFK � FDQ � EH � UH DG LO\ � FK DQJHG � D I WH U �
ODYDJ LQJ � WK H � LQ G LY LGX D O� WZ LFH � GD LO\ �� 7 K H � EDJV�
D UH � H VSHF LD OO\ � X VH IX O� RQ � WK H � K DQGV� DQ G � IHH W��
Z KHUHDV� DGKHVLYH � 2 S �VLWH � LV� X VH IX O� IR U � Z UDSS LQJ �
D UR X Q G � WK H � OLP EV� D Q G � WK H � WUXQN �� % \ � WK LV� P HWKRG �
WK H � E X UQ W � D UHDV � D UH � N HS W� P R LVW� D Q G � Y LU WX D OO\ �
S D LQ IUHH �� WK X V � HQ DE OLQ J � XQ OLP LWHG � P RYHP HQ W�
IURP � WK H � RQVH W�

$ OVR � S URJ UHVVLY H � WK URP ER V LV � R I� D UHDV � X Q G H U �
O\LQJ� E X UQ V � LV� N HS W� WR � D � P LQ LP XP � DQG � VR � S UR �
JUHVVLYH� WLVVXH � ORVV� DQ G � XQGH UO\ LQJ � GHHS � V WUX F �
WX UHV� VXFK � DV� WHQ GRQ V � DQ G � P XVF OH � P D\ � EH� VS D UHG �
I URP � E HFRP LQJ � LP S OLFD WHG � LQ� WK H � P D OLJQ DQ W�
Q HF UR WLF � S URFHVV �� 6 HUXP � ORVVHV�� K RZ HYHU�� D UH �
Q R W� S UHY HQ WHG �

��� + RP RJ UD I W � DQ G � S R UF LQ H � K H WH UR J UD IW � GUHVVLQJV�
P D\ � EH � XVHG � V LP LOD UO\ � WR� WK H � S ODV WLF � FRYHUV� DQG �
WKHVH� UH T X LUH � RQ O\ � �� �KRX UO\ � UHS ODFHP HQ W� DQG �
WKH\ � K D Y H � WK H � DG GHG � DGY DQ WDJ H � R I � G HFUHDVLQJ �
S OD VP D � OR VVHV� WR � DQ � DE VR OX WH � P LQ LP XP �� & RVWV �
D UH � YHU\ � K LJ K � DQ G � K\SHUS\ UH[ LD V � K DYH � P DGH � XV�
VRP HZ KD W� OHVV� HQ WK X V LD V WLF � WR � XVH � WK LV � P HWKRG �

5HJDUGOHVV� R I � WK H � W\SH � R I � G UHVVLQJ �� S R V WX U LQ J � R I � WK H �
SDWLHQW� LV� Y LWD O� WR � WK H � S UHY HQ WLR Q � R I � FR Q WUD F WX UH V �� 6 S OLQ W�
LQJ� LV� WKX V� D � Q HFHVVD U\ � HYLO� LQ � YLHZ � R I � WK H � ID F W � WK D W � IHZ �
SDWLHQWV� D UH � S UHS D UHG � WR � SH UV LV W� Z LWK � SK\ VLR WK H UDS\ �� Z KHQ �
QRW� EHLQJ� S H UVR Q D OO\ � HQ FRX UDJ HG � R U� JRDGHG �
7KH� KHDOLQJ� R I � EX UQ V� WHQ G V � WR � IR OORZ � WKH � HQVX LQJ �

SDWWHUQ�²
$W� WKH � MX Q F WLR Q � R I � WK H � H VFK D U� D Q G � WK H � Y LVLE OH � WLVVXHV�

JUDQXODWLRQ� WLVVXH � GHYHORSV�
,QLWLDOO\� ILEULQ � LV� G HSR V LWHG � DQ G � I LE URE OD V WV � DF WLYH O\ � OD\ �

GRZQ� S URFR OODJHQ � Z K LFK � P D WX UH V � WR � FR OODJHQ �� 6 LP X O�
WDQHRXVO\� FDS LOOD U\ � E XGG LQJ � DQG � FDQ D OLVD WLR Q � RFFXUV�
$ORQJ� Z LWK � WKHVH � S URFHVVHV� HQ ]\P DWLF � G HE ULG HP HQ W�

VHSDUDWHV� WKH � H VFK D U � DQ G � P DF URSKDJH � D F WLY LW\ � UHP RYHV

ƚXFK� QHFUR WLF � P D WH ULD O�
,Q� WKLV� ³ VR X S ´� E DF WH ULD O� S UR OLIH UD WLR Q � P D\ � R FFX U� DQ G �

WKXV� H[SRVHV� WK H � S D WLH Q W � WR � SR VV LE OH � G HY H OR SP HQ W� R I�
VHSWLFDHPLD�
6KRXOG� LW � EH � WK D W � VRP H� HS LG H UP D O� UHP Q DQ WV � S HUVLV W� LQ�

WKH� GHUP DO� OD\HUV �� VS R Q WD Q HR X V � HS LWK H OLD OLVD WLR Q � Z LOO�
RFFXU�� + RZ HYHU�� LW � LV� V LJQ LILFDQ W� WK D W � LQ� D � K LJK � S H UFHQ WDJ H �
RI� WKHVH� FDVHV� K \S H U WUR S K LF � VF D UU LQJ � DQG � SRVV LE O\ � . H OR LG �
IRUPDWLRQ� WDNHV� S ODFH �� 2 QH � FRQVLGHUV� WK D W � DQ � D X WR �
LPPXQH� UH D F WLR Q � LV � UH VS RQ V LE OH � IR U � WK LV � G HY LD WLRQ � IURP �
WKH� QR UP DO� K HD OLQJ � S URFHVV�
+ \SHUWURSK LF � VFD UV � G HY H ORS � Z LWK LQ � WK H � OLP LWV � R I � WKH �

WUDXPDWLVHG� D UH D � D Q G � X VX D OO\ � UHJUHVV� Z LWK LQ � ������
PRQWKV�� OHDY LQJ � Z LGHQHG � D WUR S K LF � VFDUV�

ũΔ��Zd� ϭϵϳϲ ϯ

. HOR LG V � D UH � X VXD OO\ � Q R W � UH IH UUH G � WR� X Q WLO � D W � OH D V W� ���
P RQ WK V � K DY H � H ODS VHG � D Q G � LW� LV� X VX D O� WK D W � WKH � OHVLRQV�
H[FHHG� WK H � ERXQG V � R I � WK H � WUDXP D WL] HG � ]RQH�� 2 IWHQ � N H OR LG V�
Z LOO� R X WJ URZ � WK H LU � E OR RG � VXSS O\ � D Q G � EHFRP H� Q HFUR WLF � DQG �
X OFH UD WHG �

6XUJLFDOO\� EX UQ V � D UH � P D LQ O\ � W UH D WH G �� D I WH U � VS RQ WDQ HRX V �
R U � VX UJ LFD O� HVFK D UHF WRP LVD WLRQ �� E\ � VS OLW� VN LQ � J UD IWLQJ �
X VLQJ � H LWK H U � Z KR OH � VKHHWV� R U � VN LQ � R U � P HVKHG � VNLQ�

6S OLW� VN LQ � J UD IWV � D UH � NQRZ Q � D OVR � DV� 7 K LH UVFK � J UD IWV �
DQG � P D\ � EH � WK LQ �� P HG LXP � R U� WK LFN �� 7 K H � WK LQ Q H U� WK H �
J UD IW � WK H � J UH D WH U � WKH � FKDQFH � R I � D � JRRG � WD N H � DQG � WK H �
VSHHG LHU� LV� WK H � KHD OLQJ � R I � WK H � G R Q R U � VLWH �� ' R Q R U � VLWH�
K HD OLQJ � LV� VS R Q WD Q HR X V � VLQFH� WK H � EDVHP HQ W� F H OOX OD U � OD\HU�
R I � WK H � HS LGHUP LV� UHP D LQ V � LQWDFW�

7 DQ J HQ WLD O� H[FLVLRQ � Z KHUHE\ � D W � D � YHUY � H D U O\ � VWDJH� WK H �
G HY LWD OLVHG � VN LQ � LV� S ODQ HG � GRZQ� WR � D � E OHHG LQJ � VX UIDFH � DQG �
WK HQ � VNLQ � J UD IWHG � VSHHGV� XS � P RE LOLVD WLR Q � D Q G � G LVFKDUJH �
Z LWK � P LQ LP DO� LP P RE LOLVD WLRQ �

5 D WK H U � LQ I UHT X HQ WO\ � IX OO� WK LFNQHVV� R I � : ROIIH � J UD IWV � DUH�
HP S OR\HG � WR � JLYH� JRRG � TX D OLW\ � VXSS OH � J UD IWV � � KRZ HYHU��
WKH � ³ WDN H´� R I � VXFK � D � J UD IW� LV� S UH FD ULR X V � D Q G � WK H � G R Q R U �
VLWH � UHTX LUH V � H LWK H U � WR � EH � VS OLW�VN LQ � J UD IWHG � R U� UHS D LUH G �
XQG H U� WHQ VLRQ � VLQFH� HS LG H UP D O� UHJ HQ H UD WLR Q � F DQ Q R W� R FFX U�
H[FHS W� I URP � WKH � S H ULSK H U\ �

: KHUH � Y LWD O� V WUX F WX UH V � D UH � LP S OLFD WHG � LQ � WK H � LQ MX U\ �
DQG � D � VX E V WD Q WLD O � S UR WHF WLY H � FRYHUDJH � LV� Q HFHVVD U\ � D�
S HG LF OH � IODS �� Z K LFK � UH WD LQ V � R U � LV� X OWLP D WH O\ � VH S D UD WH G �
I URP � LWV� SHG LF OH �� LV� X WLOLVHG �

7 K H � G\QDP LF � S URFHVV� R I � J UD I W � K HD OLQ J � JLYHV� VRP H�
LQG LFD WLR Q � DV� WR � Z KHQ � DQ G � KRZ � Y LJR URX VO\ � P RE LOLVD WLRQ �
P D\ � EH � HIIHFWHG�

) R U � WK H � ILUVW� ������ KRX UV � Q X WU LH Q WV � DQ G � JDVHV� Q RX ULVK �
WKH � J UD I W � E\ � P HDQV� R I � G LIIXVLRQ� WK UR X J K � WK H � S ODVP D WLF �
OD\HU�� & RPP HQFLQJ � LP P HG LD WH O\ � D I WH U � WKH � DS S OLF D WLR Q � R I�
WKH � J UD IW�� I LE ULQ � WHQ XRX V O\ � D Q FK R UV � P R UH � ILUP O\ � DQ G � DV�
WK LV� S UR �FR OODJ HQ � P D WX UH V � Z LWK LQ � � �� � � GD\ V� WR � FR OODJHQ ��
WK H � DQ FK R UDJ H � LV� LP S URYHG �� 8 Q WLO � WK LV� P D WX UD W LR Q � LV� ID U�
DGYDQFHG �� Z LWK � LQ F UHDVHG � K \G UR VWD WLF � S UH VVX UH �� H�J�� E\ �
G HS HQG HQ W� S R V WX U LQ J � Y HV LFX OD WLR Q � UHDG LO\ � R FFX UV� DQG �
HYHU\ � HIIR UW� VKRX OG � EH � P DGH � WR � S UHY HQ W� WK LV� E\ � P HDQV� R I�
E DQGDJHV � DQG � H ODVWLF � VX SSR UW�� 5 X S WX U LQ J � R I � WK H � E OLVWH UV�
P D\ � OHDG � WR � X OF H UD WLR Q �� * HQ WOH � J UDGHG � P RYHP HQ W� P D\ �
EH � FRPP HQFHG � I URP � WKH � � WK � G D\ � DQ G � I URP � WK H � ��WK�
GD\ � Y LJ R UR X V � P RE LOLVD WLR Q � VK R X OG � E H � ID LU O\ � VDIH �

) URP � ����� KRX UV � Y DVFX OD U� E XGG LQJ � D Q G � FDQD OLVD WLR Q �
RFFX UV� DQ G � S UR FHHGV� Y LJR URXVO\ � IR U � ������ GD\V�

6 LQFH� WK H � QHZ � FDS LOOD ULHV � D UH � YHU\ � IUDJ LOH �� UHG � FHOO�
H[ WUDY DVD WLR Q � HDVLO\ � R FFX UV� Z LWK � P RGHVW� LQFUHDVHV� LQ�
K \G UR V WD WLF � S UHVVX UH �� / R FD O� K DHP RVLG H UR V LV �� Z LWK � WKH �
F R Q VHTX HQ W� S UX ULWLV �� P D\ � EH� Y H U\ � WUR X E OH VRP H � WR � WKH�
S D WLHQ W�� ,Q � R UG H U � WR � S UHY HQ W� WK LV �� H ODVWLF � E DQGDJ LQJ � LV�
VXJJHVWHG �

& R OODJ HQ � DV� LW� P D WX UH V � WHQGV� WR � F R Q WUD F W� DQG � LQ � VR�
GR LQJ � V WUDQ J OH V � WK H � FDS LOOD U LH V �� S UR GX F LQ J � D I WH U � � �� � � Z HHNV�
F R Q WUD F WHG � S D OH � VFDUV �� DQG � Z KHUH 
� WK LV� R FFX UV � RYHU� X Q �
UH V WUD LQ HG � D UH D V � VXFK � DV� MR LQ WV �� FR Q WUD F WX UH V � Z LWK � WHQGRQ ��
P XVFOH � D Q G � MR LQ W� FDS VX OH � VK R UWHQ LQ J � P D\ � UHVX OW�

, W� LV� WKHVH � F R Q WUD F WX UH � S R WHQ WLD OV � Z K LFK � GHP DQG � S H U �
V LV WHQ W� Y LJR URXV�� DF WLY H � S K\ VLR WK H UDS\ �� DQ G � VS OLQ WDJH �� IR U�
WK H � WLP H � Z KHQ � WK H � S K\ V LR WK H UDS LV W � WX UQ V � K H U � EDFN � WR � WK H �
XQ LQ VS LUHG �� X QP R WLY D WHG �� R IWHQ � KH OS OHVV� DQ G � KRSHOHVV�
S D WLHQ W�

& / ^ / K d � Z � W / �


