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N OPQ RSTUV WS UX VPYWSZYUXX [SY\UV QS [SZR]Q^Y_ WU` ^[UXa bY QO^X
PVQ^[cU d TU \S []X SY QO^X e]UXQ^SY ^Y TOPQ ^X R UVOPRX ^QX X^ZR cUXQ \SVZ d
YPZUcf TOUY QOU [SZR]Q^Y_ WU`^[U ^X P gY^QU XQPQU P]QSZPQSY h

iSZU S\ QOU ScWUXQ XQ]W^UX S\ RVSjPj ^c^XQ^[ [SZR]QPQ^SYX d WPQ^Y_ PX
\PV jP[k PX QOU lm nX d ^ZR c^[^Qcf [SY[UVY RVSjPj^c^XQ^[ gY^QU XQPQU WU` ^[UX h
o jUP]Q^\] c QOUSVf S\ RVSjPj^c^XQ^[ gY^QU XQPQU P]QSZPQP TPX WU`UcSR UW
XQPVQ^Y_ ^Y QOU UPVcf pm nX qrPj^Y d stpu d vPw d stxsy h zO^X TSVk RV^ZPV^cf
[SY[UVYUW P]QSZ PQP T ^QO s{TPf OUPWX SY QOU ^YR]Q QPR U d TOUVU PY ^YR]Q
| ^X [SYX^WUVUW QS j U P[[URQUW ^\ QOU RVSjPj^c^Qf S\ VUP[O ^Y_ QOU P[[URQ
XQPQU \VSZ QOU ^Y^Q^Pc [SYg_]VPQ^SY ^X _VUPQUV QOPY XSZU QOVUXOScW d XPf
s}~ h zOU [cPXX S\ cPY_]P_UX QO]X P[[URQUW ^X kYSTY PX QOU XQS [OPXQ^[
cPY_]P_UX h

o R\P \SV P XQS [OPXQ^[ cPY_]P_U Z Pf UVV jf VU� U[Q^Y_ ^YR]QX ^Y QOU
cPY_]P_U T ^QO RVSjPj^c^Qf QOPQ PRRVSP[OUX s�~ PX QOU ^YR]Q X^wU ^Y[VUPXUX h
bQ ^X YPQ]VPc QS [SYX^WUV QOU cPY_]P_U{VU[S_Y^Q^SY R STUV S\ R\P nX TOSXU
RVSjPj^c^Qf S\ UVVSV ^X j S]YWUW PTPf \VSZ s�~ h zOU QOUSVf S\ XS{[PccUW
������� ����� �SV ^XS cPQUW QOVUXOScW � R\P nX TPX ^Y ^Q^PQUW jf rPj^Y qrPj^Y d
stpuy d j]Q Z][O RVS_VUXX ^Y ]YWUVXQPYW^Y_ QOUXU R\P nX OPX j UUY ZPWU
ZSVU VU[UYQcfd PYW XS TU \S []X SY jS]YWUW UVVSV R\P nX ^Y QO^X X]V`Ufh
zOU XQ]Wf S\ j S]YWUW UVVSV R\P nX ^X Z SQ^`PQUW jf e]UXQ^SYX X][O PX QOU
\S ccST ^Y_ � ^\ SYU TPYQX QS VU[S_Y^wU RPQQUVYX T ^QO XZPcc WU_VUU S\ UVVSV d
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[PY ^Q j U WSYU T ^QO \UTUV XQPQUX QOUY TOUY VU[S_Y^w^Y_ P RPQQUVY U�P[Qcf a
N OPQ k^YWX S\ RPQQUVYX [PY j U VU[S_Y^wUW TOUY P XZ Pcc RVSjPj ^c^Qf S\
UVVSV ^X PccSTUW d j]Q QOPQ [PYYSQ j U VU[S_Y^wUW U�P[Qcf a

zOU R]VR SXU S\ QO^X X]V`Uf ^X QS WUX[V^j U P [SOUVUYQ XUQ S\ VUX]cQX SY
jS]YWUW UVVSV R\P nX h bY iU[Q^SY ~ h TU WUX[V^j U R\P nX PYW WUgYU PXXS [^PQUW
cPY_]P_U [cPXXUX h bY iU[Q^SY u h TU RVUXUYQ P VUX]cQ S\ �VU^`PcWX QOPQ R\P nX
T ^QO P ~{TPf ^YR]Q OUPW [PY P[[URQ YSYVU_]cPV cPY_]P_UX h bY RPVQ^[]cPV d
QOU cPY_]P_U ��� �� � � 	 m
 ^X P[[URQUW T ^QO j S]YWUW UVVSV jf P ~R\P d
PcQOS]_O QOU ~R\P OPX TSVXQ [PXU U�R U[QUW V]YY^Y_ Q^ZU QOPQ ^X U�RS{
YUYQ^Pc ^Y QOU cUY_QO S\ ^QX ^YR]Q h NU PcXS WUX[V^j U TSVk jf rP`^k]ZPV
qrP`^k]ZPV d stt~y QOPQ j]^cWX SY �VU^`PcWX TSVk QS XOST QTS [cPXXUX S\
cPY_]P_UX QOPQ PVU VU[S_Y ^wUW T ^QO jS]YWUW UVVSV jf ~R\P nX h

�VU^`PcW nX TSVk VP^XUX QOU e]UXQ^SY � ^\ QOU U�R U[QUW V]YY^Y_ Q^Z U S\
P R\P ^X c^Z ^QUW QS RScfYSZ ^Pc Q^Z U d [PY YSYVU_]cPV cPY_]P_UX XQ^cc j U
VU[S_Y^wUWa bY iU[Q^SY l h TU XOST QOPQ QOU PYXTUV ^X YS h rPj^Y qrPj^Y d
stpuy XOSTUW R\P nX T ^QO P s{TPf ^YR]Q OUPW P[[URQ U�P[Qcf QOU VU_]{
cPV cPY_]P_UX h �TSVk PYW iQS [kZUfUV q�TSVk PYW iQS [kZUfUV d stt~y
PYW ^YWUR UYWUYQcf � PYURX PYW �VU^`PcWX q� PYURX PYW �VU^`PcWX d sttmy
XOSTUW QOPQ ~R\P nX QOPQ V]Y ^Y X]jU�RSYUYQ^Pc U�RU[QUW Q^Z U SYcf P[{
[URQ QOU VU_]cPV cPY_]P_UX h zOU QU[OY^e]UX ]XUW QS RVS`U QO^X VUX]cQ
^Y[c]WU \]YWPZUYQPc VUX] cQX SY  PVkS` [OP^YX QOPQ PVU ^YQUVUXQ^Y_ ^Y
QOU^V STY V^_OQ q�TSVk PYW iQS [kZUfUV d sttm d � VUUYj UV_ PYW NU^XX d
st�p d �U^_OQSY PYW r ^`UXQ d st�uy h NU [SY[c]WU QO^X XU[Q^SY T ^QO P jV^U\
X]ZZPVf S\ VUX]cQX SY X][[^Y[QYUXX S\ ~R\P nX ^Y QUVZ X S\ Y]ZjUV S\ XQPQUX
YUUWUW QS VU[S_Y^wU cPY_]P_UX [SZRPVUW T ^QO WUQUVZ ^Y^XQ^[ SV YSYWUQUV{
Z ^Y^XQ^[ gY^QU P]QSZPQP h

iU[Q^SY � h [SY[UVYX ]YWU[^WPj^c^Qf VUX]cQX \SV R\P nX h �VU^`PcWX XOSTUW
QOPQ QOU RVSj cUZ S\ WUQUVZ ^Y^Y_ TOUQOUV P jS]YWUW UVVSV ~R\P T ^QO
kYSTY P[[URQPY[U QOVUXOScW P[[URQX QOU UZRQf cPY_]P_U ^X ]YWU[^WPj cU h
�VU^`PcWX n TSVk TPX _UYUVPc^wUW QS RVS`U P VUcPQUW ]YWU[^WPj^c^Qf VU{
X]cQ \SV sR\P nX q�SYWSY PYW � ^RQSY d st�ty h oQ QOU UYW S\ QO^X XU[Q^SY d
TU WUX[V^j U OST QOUXU ]YWU[^WPj^c^Qf VUX]cQX TUVU PRRc^UW QS XOST QOPQ
RVSj cUZ X ^Y RVSjPj ^c^XQ^[ R cPYY^Y_ PYW  PVkS` WU[^X^SY RVS [UXXUX PVU
]YWU[^WPjcU q PWPY^ UQ Pc hd sttty h

� E ��� � JK��

NU PXX]ZU QOPQ QOU VUPWUV ^X \PZ ^c^PV T ^QO QOU WUgY^Q^SYX S\ WUQUVZ ^Y{
^XQ^[ PYW YSYWUQUVZ ^Y ^XQ^[ gY^QU XQPQU P]QSZPQP �W\P nX PYW Y\P nX� h NU
WUYSQU QOU [cPXX S\ cPY_]P_UX P[[URQUW jf X][O P]QSZPQP d T ^QO U^QOUV
s{TPf SV ~{TPf ^YR]Q OUPWX d PX ������ h
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o ~{TPf OUPW RVSjPj^c^XQ^[ gY ^QU XQPQU P]QSZPQSY �R\P SV ~R\P� d c^kU
P ~{TPf W\P SV Y\P d OPX P gY^QU XUQ S\ XQPQUX ^Y[c]W^Y_ PY ^Y^Q^Pc XQPQU
PYW wUVS SV ZSVU P[[URQ XQPQUX d P gY^QU ^YR]Q PcROPj UQ d PYW P QVPYX^{
Q^SY \]Y[Q^SY h o cXS PXXS [^PQUW T ^QO P R\P PVU P cU\Q UYWZPVkUV d � d PYW
P V^_OQ UYWZPVkUV d � d TO^[O PVU ]XUW QS ZPVk QOU cU\Q PYW V^_OQ UYWX d
VUXR U[Q^`Ucfd S\ QOU ^YR]Q PYW PVU YSQ ^Y QOU ^YR]Q PcROPj UQ h zOU QVPY{
X^Q^SY \]Y[Q^SY ZPRX �XQPQU d XfZjSc� RP^VX QS P �VUPc{`Pc]UW� RVSjPj^c^Qf
W^XQV^j]Q^SY S`UV �XQPQU d OUPW W^VU[Q^SY � RP^VX d TOUVU QOU XfZjSc ZPf j U
\VSZ QOU ^YR]Q PcROPj UQ SV PY UYWZPVkUV PYW QOU OUPW W^VU[Q^SY WUQUV{
Z ^YUX TOUQOUV QOU OUPW ZS`UX SYU R SX^Q^SY cU\Q �� � SY QOU ^YR]Q QPR U d
SYU RSX^Q^SY V^_OQ �r �d SV VUZP^YX ^Y QOU XPZU RSX^Q^SY �� � h zVPYX^Q^SYX
PVU WUgYUW XS QOPQ QOU OUPW YU`UV ZS`UX cU\Q \VSZ QOU cU\Q UYWZPVkUV
SV V^_OQ \VSZ QOU V^_OQ UYWZPVkUV h �SV U�PZRcU d QOU R\P S\ � ^_]VU s OPX
^YR]Q PcROPj UQ ��
 d cU\Q UYWZPVkUV � d PYW V^_OQ UYWZPVkUV � h �Y ^YR]Q
XfZjSc � d XQPQU ~ \VSZ XQPQU s ^X VUP[OUW T ^QO RVSjPj^c^Qf s�� PYW XQPQU
s ^X VUP[OUW T ^QO RVSjPj^c^Qf l�� � ^Y j SQO [PXUX QOU OUPW ZS`UX V^_OQ h
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zOVS]_OS]Q d TU T ^cc ]XU QOU \S ccST ^Y_ [SY`UYQ^SYX h NU PXX]ZU QOPQ P
R\P OPX P ]Y^e]U P[[URQ^Y_ XQPQU TO^[O ^X OPcQ^Y_ d QOPQ ^X d Pcc QVPYX^Q^SYX
\VSZ QOU P[[URQ XQPQU cUPW jP[k QS QO^X XQPQU T ^QOS]Q ZS`^Y_ QOU OUPW h
i^Z ^cPVcfd QOUVU ^X P ]Y^e]U OPcQ^Y_ VU� U[Q^Y_ XQPQU h o sR\P ^X P R\P T ^QO
YS QVPYX^Q^SYX QOPQ [P]XU QOU QPR U OUPW QS ZS`U cU\Q h N OUYU`UV TU VU\UV
QS PY ^YR]Q | S\ P R\P d TU ZUPY QOPQ QOU R\P OPX �| � SY ^QX QPR U h

NU XPf QOPQ ^YR]Q | ^X 455�6 7�� jf QOU R\P ^\ QOU RVSjPj^c^Qf QOPQ QOU
P[[URQ XQPQU S\ QOU R\P ^X U`UYQ]Pccf VUP[OUW d XQPVQ^Y_ T ^QO QOU OUPW ^Y
QOU ^Y^Q^Pc XQPQU SY QOU cU\Q UYWZPVkUV d ^X _VUPQUV QOPY s�~ h zOU cPY{
_]P_U P[[URQUW jf R\P 8 ^X WUYSQUW jf 9 �8 � h bQ ^X YSQ OPVW QS XUU
QOPQ QOU R\P S\ � ^_]VU s P[[URQX QOU cPY_]P_U ��: � ; 	 l 
 h zOU [cPXX
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S\ cPY_]P_UX P[[URQUW jf R\P nX ^X kYSTY PX QOU XQS [OPXQ^[ cPY_]P_UX d
PYW TU WUYSQU ^Q jf ���������� h rUR cP[^Y_ QOU P[[URQPY[U QOVUXO{
ScW jf PYf VUPc Y]ZjUV ^Y QOU VPY_U �m � s� ^Y QOU WUgY^Q^SY S\ XQV^Y_
P[[URQPY[U WSUX YSQ [OPY_U QOU [cPXX ���������� qvPw d stxsy h rPj^Y
qrPj^Y d stpuy XOSTUW QOPQ ���������� [SYQP^YX YSYVU_]cPV cPY_]P_UX h
�SV U�PZRcUX S\ SQOUV YSYVU_]cPV XQS [OPXQ^[ cPY_]P_UX d ^Y[c]W ^Y_ ]YPVf
cPY_]P_UX d XUU q�TSVk PYW iQS [kZUfUV d sttm d vPw d stxsd iPcSZPP PYW
iS^QQS cP d stx�y h zOU [cPXX iQS [OPXQ^[ TPX ^Y^Q^Pccf WUgYUW \SV sR\P nX SYcfd
j]Q � PYURX q� PYURX d st�ty d j]^cW ^Y_ SY TSVk S\ z]VPkP^YUY qz]VPkP^YUY d
stpty d XOSTUW QOPQ ~R\P nX P[[URQ U�P[Qcf QOSXU cPY_]P_UX P[[URQUW jf
sR\P nX h  P[PV^U q P[PV^U d stt�y XOSTUW QOPQ QOU e]UXQ^SY S\ TOUQOUV
P _^`UY XQV^Y_ 	 ^X P[[URQUW T ^QO RVSjPj^c^Qf 
 s}~ jf P _^`UY sR\P �
TO^[O OPX VPQ^SYPc QVPYX^Q^SY RVSjPj ^c^Q^UX [PY j U WU[^WUW ^Y WUQUVZ ^Y{
^XQ^[ cS_PV^QOZ ^[ XRP[U h

�SYX^WUV P R\P 8 T ^QO QOU RVSR UVQf QOPQ \SV Pcc ^YR]QX ^Y 9 �8 � d QOU
RVSjPj^c^Qf S\ VUP[O^Y_ QOU P[[URQ XQPQU ^X ^Y \P[Q _VUPQUV QOPY s}~ � 
\SV XSZU [SYXQPYQ  
 m �^YWURUYWUYQ S\ QOU ^YR]Q cUY_QO� d TO^cU QOU
RVSjPj^c^Qf QOPQ QOU P[[URQ XQPQU ^X VUP[OUW SY ^YR]QX YSQ ^Y 9 �8 � VUZP^YX
PQ ZSXQ s�~ h NU XPf QOPQ X][O P R\P P[[URQX ^QX cPY_]P_U T ^QO j S]YWUW
UVVSV d PYW TU VU\UV QS s}~ �  PX QOU 455�6 74� 5� 7������ �� S\ QOU R\P h NU
WUYSQU QOU cPY_]P_UX P[[URQUW jf jS]YWUW UVVSV sR\P nX jf sv�o PYW
QOU cPY_]P_UX P[[URQUW jf jS]YWUW UVVSV ~R\P nX jf ~v�o h zOU [cPXX S\
cPY_]P_UX P[[URQUW jf R\P nX TO^[O PVU VUXQV^[QUW QS V]Y ^Y RScfYSZ ^Pc
U�R U[QUW Q^ZU ^X WUYSQUW jf ~v�o{RScfQ^ZU h

� ^YPccfd TU XPf QOPQ P R\P ^X 5��� �� �66 ��� ^\ Pcc QVPYX^Q^SY RVSjPj^c^Q^UX
PVU ^Y QOU XUQ �m � s}~ � s
 h NU YSQU QOPQ \SV PYf R\P T ^QO VPQ^SYPc QVPY{
X^Q^SY RVSjPj^c^Q^UX QOUVU ^X PY Ue]^`PcUYQ [S^Y{� ^RR ^Y_ R\P d ^Y QOU XUYXU
QOPQ P[[URQPY[U RVSjPj^c^Q^UX SY Pcc XQV^Y_X PVU QOU XPZU h � ^_]VU ~ XOST X
P [S^Y{� ^RR ^Y_ R\P QOPQ ^X Ue] ^`PcUYQ QS QOPQ S\ � ^_]VU sh o cc S\ QOU ~R\P
[SYXQV][Q^SYX WUX[V^j UW ^Y iU[Q^SYX u h PYW � h PVU [S^Y{� ^RR ^Y_ h
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� U\SVU WUX[V^j ^Y_ VUX] cQX SY QOU c^Z ^QPQ^SYX S\ R\P nX d ^Q ^X ]XU\]c QS

gVXQ XUU P R\P QOPQ WSUX XSZUQO^Y_ X]VRV^X^Y_ h NU WUX[V^j U OUVU P [S^Y{
� ^RR ^Y_ ~R\P S\ �VU^`PcWX q�VU^`PcWX d st� sy QOPQ P[[URQX QOU cPY_]P_U
��� �� � � 
 m
 T ^QO jS]YWUW UVVSV h

�VU^`PcWX n ~R\P WSUX QOU \S ccST ^Y_ h � ^VXQ d �WUQUVZ ^Y ^XQ^[Pccf � [OU[k
QOPQ QOU ^YR]Q ^X S\ QOU \SVZ �� �� \SV XSZU � 
 m �� 
 m PYW QOPQ
� � � ZSW �; � s� \SV XSZU [SYXQPYQ ; PYW ^\ YSQ d VU� U[Q h 	 UVU d ;
[SYQVScX QOU UVVSV RVSjPj ^c^Qf S\ QOU ~R\P d PX TU W^X[]XX cPQUV h

zOUY d TO^cU X[PYY^Y_ QOU ^YR]Q VUR UPQUWcfd WS QOU \S ccST ^Y_ h �Y UP[O
X[PY d � ^R P \P^V [S^Y \SV UP[O � PYW � � [Pcc QOUXU �{� ^RX PYW �{� ^RX d VU{
XR U[Q^`Ucfh o X[PY ^X XP^W QS j U P X][[UXX \SV QOU � nX ^\ Pcc �{� ^RX PVU
OUPWX j]Q PQ cUPXQ SYU �{� ^R ^X P QP^c d PYW ^X P X][[UXX \SV QOU � nX ^\ Pcc
�{� ^RX PVU OUPWX j]Q PQ cUPXQ SYU �{� ^R ^X P QP^c h b\ QOUVU PVU 9 X][[UXXUX
\SV QOU � nX j U\SVU PYf X][[UXX \SV QOU � nX SV ` ^[U `UVXP d QOUY VU� U[Q d UcXU
P[[URQ h 	 UVU P_P^Y 9 ^X P [SYXQPYQ QOPQ [SYQVScX QOU UVVSV RVSjPj^c^Qfd
PX W^X[]XXUW cPQUV h

b\ � � � QOUY SY UP[O X[PY QOU RVSjPj ^c^Qf S\ X][[UXX \SV QOU � nX ^X QOU
XPZU PX QOU RVSjPj^c^Qf S\ X][[UXX \SV QOU � nX h 	STU`UV d ^\ � 
 � � ; d QOUY
QOU RVSjPj^c^Qf S\ X][[UXX \SV QOU � nX ^X PQ cUPXQ ~: Q^Z UX QOU RVSjPj^c^Qf
S\ X][[UXX \SV QOU � nX h o X^Z ^cPV XQPQUZUYQ OScWX ^\ � 
 � � ; h

zO]X d ^\ � � � d QOU [OPY[U S\ 9 X][[UXXUX \SV QOU � nX j U\SVU PYf
X][[UXX \SV QOU � nX ^X PQ ZSXQ �s}~�
 �PYW `^[U `UVXP� d PYW XS QOU ~R\P
P[[URQX P XQV^Y_ ^Y QOU cPY_]P_U T ^QO RVSjPj^c^Qf PQ cUPXQ s � �s}~�
� h
�SV U�PZRcU d QS SjQP^Y P ZP[O^YU T ^QO P[[URQPY[U QOVUXOScW u�l d ^Q ^X
X]� [^UYQ QS [OSSXU 9 � u h
�]Q ^\ � 
 � � ; d QOUY ^Y P X^Y_cU QV^Pc d

vVSj qX][[UXX \SV QOU � nXy
vVSj qX][[UXX \SV QOU � nX SV � nXy �

s
~: � s �

zOUVU\SVU d QOU RVSjPj^c^Qf QOPQ QOU gVXQ 9 X][[UXX\]c QV^PcX PVU Pcc
X][[UXXUX \SV QOU � nX d PYW QO]X QOPQ QOU ~R\P VU� U[QX d ^X PQ cUPXQ �s �
s} �~: � s��
 h �f [OSSX^Y_ ; X]� [^UYQcf cPV_U �WUR UYW^Y_ SY 9 � d QO^X
[SYXQPYQ [PY jU ZPWU PX [cSXU QS s PX WUX^VUW h �SV U�PZRcU d ^\ 9 � u
PYW ; � ~ QOUY �s � s} �~: � s��
 � �� s~ PYW XS 8 VU� U[QX ^YR]QX YSQ ^Y
9 T ^QO RVSjPj^c^Qf PQ cUPXQ s�~ h
� h r P` ^k]ZPV qrP`^k]Z PV d stt~y U� QUYWUW �VU^`PcW nX [SYXQV][Q^SY QS

XOST QOPQ Pcc j S]YWUW XUZ ^c^YUPV cPY_]P_UX PYW Pcc cPY_]P_UX VU[S_{
Y^wPj cU jf WUQUVZ ^Y^XQ^[ j c^YW [S]YQUV ZP[O^YUX PVU [SYQP^YUW ^Y ~v�o h
zOUXU cPY_]P_U ^Y[c]WU YSY{[SYQU� Q \VUU cPY_]P_UX X][O PX ��� �� �� � � 	
m
 h
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zOU U�RU[QUW V]YY^Y_ Q^ZU S\ �VU^`PcWX n ~R\P ^X U�RSYUYQ^Pc ^Y QOU
^YR]Q X^wU d X^Y[U QOU RVSjPj ^c^Qf QOPQ P X^Y_cU X[PY ^X P X][[UXX \SV QOU
� nX SV � nX ^X U�RSYUYQ^Pccf XZPcc ^Y QOU cUY_QO S\ QOU ^YR]Q h b\ SYU ^X
^YQUVUXQUW ^Y U� [^UYQ gY^QU XQPQU RPQQUVY VU[S_Y^wUVX d ^Q ^X YU[UXXPVf QS
VUXQV^[Q PQQUYQ^SY QS R\P nX QOPQ V]Y ^Y RScfYSZ ^Pc U�R U[QUW Q^ZU h oX ^Q
Q]VYX S]Q d X][O R\P nX P[[URQ SYcf QOU VU_]cPV cPY_]P_UX h zOU UPVc^UXQ
VUX]cQ PcSY_ QOUXU c^YUX ^X W]U QS rPj ^Y qrPj^Y d stpuy PYW ^X \SV sR\P nX h
NU WUX[V^j U QO^X gVXQ d PYW QOUY VUQ]VY QS QOU [cPXX ~v�o{RScfQ^Z U h

� ED D��� � I��L��I
rPj^Y nX RVSS\ ]XUX QOU \S ccST ^Y_ \]YWPZUYQPc RVSR UVQf S\ QOU VU_]cPV

cPY_]P_UX h � UgYU QTS XQV^Y_X 	 PYW 	 � QS j U  fO^cc{� UVSWU{Ue]^`PcUYQ
T ^QO VUXR U[Q QS P _^`UY cPY_]P_U 9 ^\ \SV Pcc XQV^Y_X � d 	� ^X ^Y 9 ^\ PYW
SYcf ^\ 	 �� ^X ^Y 9 h zOUY 9 ^X VU_]cPV ^\ PYW SYcf ^\ QOU Y]ZjUV S\ fO^cc{
�UVS WU Ue]^`PcUY[U [cPXXUX T ^QO VUXR U[Q QS 9 ^X gY^QU �XUU QOU QU� Q jf
	SR [VS\Q PYW � ccZ PY q	SR [VS\Q PYW � ccZ PY d stxty� h zOU RVSS\ S\ SYU
W^VU[Q^SY S\ QOU  fO^cc{� UVS WU QOUSVUZ ^X UPXf � ^\ 8 ^X P W\P \SV 9 d WUgYU
	 PYW 	 � QS j U 8 {Ue]^`PcUYQ ^\ 	 PYW 	 � cUPW QS QOU XPZU XQPQU S\ 8 \VSZ
QOU ^Y^Q^Pc XQPQU h 8 {Ue]^`PcUY[U ^ZRc^UX fO^cc{�UVSWU Ue]^`PcUY[U d PYW
OUY[U QOU Y]ZjUV S\  fO^cc{� UVS WU Ue]^`PcUY[U [cPXXUX ^X PQ ZSXQ QOU
Y]ZjUV S\ XQPQUX S\ 8 h

NU nW c^kU QS ]XU QOU j UOP`^SV S\ P sR\P � SY QTS XQV^Y_X 	 PYW 	 �
QS WUgYU XSZU YSQ^SY S\ � {Ue]^`PcUY[U j UQTUUY 	 PYW 	 � d X][O QOPQ ^\
	 PYW 	 � PVU � {Ue]^`PcUYQ d QOUY QOUf PVU fO^cc{�UVS WU{Ue]^`PcUYQ h o
YPQ]VPc PRRVSP[O ^X QS jPXU P YSQ^SY S\ � {Ue]^`PcUY[U SY QOU RVSjPj^c^Qf
W^XQV^j]Q^SY S\ XQPQUX VUP[OUW TOUY QOU OUPW ZS`UX QS QOU V^_OQ S	 	
SV 	 � d TOUY XQPVQ^Y_ ^Y QOU ^Y^Q^Pc [SYg_]VPQ^SY h �SV X^ZRc^[^Qfd PXX]ZU
T ^QOS]Q cSXX S\ _UYUVPc^Qf QOPQ QOU sR\P � WSUX YSQ UYQUV QOU P[[URQ
SV VU� U[Q XQPQU ]YcUXX QOU OUPW VUP[OUX QOU V^_OQ UYW{ZPVkUV h 	STU`UV
� ZPf cSSR \SVU`UV T ^QOS]Q VUP[O ^Y_ U^QOUV QOU P[[URQ SV VU� U[Q XQPQU d
R UVOPRX jf [f[c^Y_ PZSY_ XU`UVPc XQPQUX T ^QOS]Q U`UV ZS`^Y_ ^QX OUPW h
�UQ QOU YSY{OPcQ^Y_ XQPQUX S\ sR\P � j U Y]ZjUVUW s � � � � � � PYW cUQ 
 �	 �
j U P �{`U[QSV TOSXU �QO UYQVf ^X QOU RVSjPj^c^Qf S\ j U^Y_ ^Y XQPQU � TOUY
QOU QPR U OUPW ZS`UX S	 	 h bYQ]^Q^`Ucfd ^\ QOU `U[QSVX 
 �	 � PYW 
 �	 � � PVU
[cSXU QOUY \SV PYf XQV^Y_ � d QOU RVSjPj ^c^Qf QOPQ 	� ^X P[[URQUW ^X [cSXU
QS QOU RVSjPj^c^Qf QOPQ 	 � � ^X P[[URQUW h

 SVU RVU[^XUcfd X]RRSXU QOPQ ��
 �	 � � 
 �	 � � �� � �
d TOUVU

�

 m PYW ��	 ��

WUYSQUX QOU ZP� S\ QOU PjXSc]QU `Pc]UX S\ QOU UYQV^UX S\ QOU `U[QSV 	 h �UQ
 �� � j U QOU [Sc]ZY �{`U[QSV T ^QO �QO UYQVf Ue]Pc QS QOU RVSjPj^c^Qf QOPQ
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QOU P[[URQ XQPQU S\ � ^X VUP[OUW \VSZ P XQPVQ^Y_ [SYg_]VPQ^SY ^Y TO^[O
� ^X ^Y XQPQU � PYW QOU OUPW S\ � ^X SY QOU gVXQ �cU\QZSXQ� XfZjSc S\
� � h zOUY d QOU ^YYUV RVSW][Q 
 �	 � �� � ^X QOU RVSjPj ^c^Qf QOPQ � P[[URQX
XQV^Y_ 	� PYW 
 �	 � � �� � ^X QOU RVSjPj ^c^Qf QOPQ � P[[URQX 	 � � h zOUVU\SVU d

�vVSj q� P[[URQX 	� y � vVSj q� P[[URQX 	 � � y �
� ��
 �	 � � 
 �	 � � �� � �� � �

� � �shs�
�UQ

�

 m j U X]� [^UYQcf XZPcc XS QOPQ QOU P[[URQPY[U QOVUXOScW S\ � ^X 


s}~ � �
�
h zOUY ^\ � P[[URQX 	� d v VSj q� P[[URQX 	� y 
 s}~ � �

�
h �SZj^Y{

^Y_ QO ^X T ^QO ^YUe]Pc^Qf �shs� d TU OP`U QOPQ vVSj q� P[[URQX 	 �� y 
 s}~ h
	UY[U d � Z]XQ PcXS P[[URQ 	 �� h

�ST d RPVQ^Q^SY QOU XRP[U S\ Pcc `U[QSVX ^Y qm � sy� ^YQS P [SYXQPYQ Y]ZjUV
S\ [UccX S\ W^ZUYX^SY PQ ZSXQ

�
d XS QOPQ \SV PYf RP^V S\ `U[QSVX � �| ^Y QOU

XPZU [Ucc d ��� � | �� � �
h � UgYU 	 PYW 	 � QS j U � {Ue]^`PcUYQ ^\ 
 �	 � PYW


 �	 � � PVU j SQO ^Y QOU XPZU [Ucc h zOU PV_]ZUYQ S\ QOU RVU`^S]X RPVP_VPRO
XOST X QOPQ ^\ 	 PYW 	 � PVU � {Ue] ^`PcUYQ �T ^QO

�
[OSXUY PRRVSRV^PQUcf

WUR UYW^Y_ SY QOU P[[URQPY[U QOVUXOScW S\ � � d QOUY \SV PYf XQV^Y_ � d 	�
^X ^Y 9 ^\ PYW SYcf ^\ 	 �� ^X ^Y 9 h zO]X d QOU Y]ZjUV S\ Ue]^`PcUY[U [cPXXUX
S\ QOU cPY_]P_U P[[URQUW jf � ^X j S]YWUW jf QOU Y]ZjUV S\ [UccX ^Y QOU
RPVQ^Q^SY S\ qm � sy� d PYW QO]X ^X gY ^QU h �f QOU fO^cc{�UVSWU QOUSVUZ d
QOU cPY_]P_U P[[URQUW jf � ^X QOUVU\SVU VU_]cPV h

� E� ���� �� J��HF� � � I��L��I
�TSVk PYW iQS [kZUfUV q�TSVk PYW iQS [kZUfUV d stt~y PYW ^YWUR UY{

WUYQcf � PYURX PYW �VU^`PcWX q� PYURX PYW �VU^`PcWX d sttmy _UYUVPc^wUW
rPj^Y nX VUX]cQ QS XOST QOPQ SY cf QOU VU_]cPV cPY_]P_UX PVU VU[S_Y ^wUW jf
~R\P nX QOPQ PVU VUXQV^[QUW QS OP`U U�R U[QUW V]YY^Y_ Q^ZU QOPQ ^X X]j U� {
R SYUYQ^Pc h bY RPVQ^[] cPV d ~v�o{RScfQ^ZU � rU_]cPV h NU WUX[V^j U QOU^V
QU[OY^e]UX ^Y QO^X XU[Q^SY h zOUXU j]^cW SY UPVc^UV TSVk S\ � VUUYj UV_ PYW
NU^XX q� VUUYj UV_ PYW NU^XX d st�py d TOS XOSTUW QOPQ U�RSYUYQ^Pc Q^Z U
^X YUUWUW QS VU[S_Y^wU ��� �� 
 h

�UQ � j U P ~R\P QOPQ OPcQX ^Y R ScfYSZ ^Pc U�R U[QUW Q^ZU � ^Y RPVQ^[]cPV
� OPcQX T ^QO RVSjPj ^c^Qf sd PYW PXX]ZU P_P^Y \SV X^ZRc^[^Qf QOPQ QOU
P[[URQ SV VU� U[Q XQPQUX PVU SY cf UYQUVUW TOUY QOU OUPW ^X SY QOU V^_OQ
UYWZPVkUV h o X ^Y rPj^Y nX RVSS\ d P kUf ^WUP ^X QS ZSWUc QOU j UOP`^SV S\
� SY 	 ^Y X][O P TPf QOPQ ^\ QOU ZSWUcX \SV 	 d 	 � PVU [cSXU �P[[SVW^Y_
QS XSZU ZUPX]VU� d QOUY 	� ^X P[[URQUW ^\ PYW SYcf ^\ 	 �� ^X h bY QOU [PXU
S\ P sR\P d QOU j UOP` ^SV SY 	 ^X Z SWUcUW jf QOU `U[QSV 
 �	 � d j]Q QO^X ^X
^YPWUe]PQU \SV ~R\P nX d X^Y[U d W]V^Y_ P [SZR]QPQ^SY S\ P ~R\P SY ^YR]Q
	� d QOU QPR U OUPW ZPf VUR UPQUWcf [VSXX cU\Q \VSZ � jP[k SYQS 	 h zO]X d
QS \] ccf [PRQ]VU QOU j UOP` ^SV S\ � SY 	 d ^Y PWW^Q^SY QS ^Y[c]W^Y_ QOU
RVSjPj^c^Q^UX ^Y 
 �	 � d TU YUUW QS ^Y[c]WU d \SV UP[O RP^V S\ YSYOPcQ^Y_
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XQPQUX  PYW  � d QOU RVSjPj ^c^Qf QOPQ d XQPVQ^Y_ \VSZ  T ^QO QOU OUPW SY
QOU V^_OQ UYW S\ �	 d � ^X ^Y XQPQU  � TOUY ^QX OUPW ZS`UX S	 QOU V^_OQ UYW
S\ �	 \SV QOU gVXQ Q^ZU h �SQU QOPQ QOUXU RVSjPj^c^Q^UX PVU ^YWUR UYWUYQ
S\ TOPQU`UV XQV^Y_ ^X QS QOU V^_OQ S\ 	 h

bQ ^X [SY`UY^UYQ QS VURVUXUYQ QOUXU RVSjPj ^c^Q^UX PX TU^_OQX SY UW_UX S\
P _VPRO d TO^[O TU WUYSQU jf � q	 y h � q	 y OPX ~� � s YSWUX PYW W^VU[QUW
TU^_OQUW UW_UX h � \ QOUXU YSWUX d � PVU S\ QOU \SVZ � � s� � s �  � � d
VURVUXUYQ^Y_ QOU [SYg_]VPQ^SY ^Y TO^[O � nX OUPW ^X SY QOU V^_OQ UYW S\ 	
^Y XQPQU  h o cXS d � PVU S\ QOU \SVZ � � � ~� d VURVUXUYQ^Y_ QOU [SYg_]VPQ^SY
^Y TO^[O QOU XQPQU S\ � ^X  � PYW QOU OUPW ^X SY QOU gVXQ XfZjSc S\
QOU XQV^Y_ QOPQ ^X QS QOU V^_OQ S\ �	 h zOU TU^_OQ S\ QOU UW_U � � s� �
� � � ~� ^X QOU RVSjPj^c^Qf QOPQ d XQPVQ^Y_ \VSZ [SYg_]VPQ^SY � � s� d QOU gVXQ
[SYg_]VPQ^SY VUP[OUW d PZSY_ QOSXU [SYg_]VPQ^SYX QOPQ PVU VURVUXUYQUW
PX YSWUX S\ � q	 y S\ QOU \SVZ �� � ~� d ^X � � � ~� h zOU VUZP^Y^Y_ YSWU ^Y
QOU _VPRO ^X bY^Q^Pc d WUYSQ^Y_ QOU ^Y^Q^Pc [SYg_]VPQ^SY S\ � SY �	 h zOU
TU^_OQ S\ QOU UW_U bY^Q^Pc � � � � ~� WUYSQUX QOU RVSjPj^c^Qf QOPQ QOU gVXQ
[SYg_]VPQ^SY VUP[OUW \VSZ bY^Q^Pc d PZSY_ QOSXU [SYg_]VPQ^SYX QOPQ PVU
VURVUXUYQUW PX YSWUX S\ � q	 y S\ QOU \SVZ �� � ~� d ^X � � � ~� h i^Z ^cPVcfd TU
[PY ZSWUc QOU j UOP` ^SV S\ � SY � � PX P _VPRO � q� y T ^QO ~� � ~ YSWUX h
� \ QOUXU YSWUX d � PVU S\ QOU \SVZ � � s� d VURVUXUYQ^Y_ QOU [SYg_]VPQ^SY
^Y TO^[O QOU OUPW ^X SY QOU XfZjSc � ]XQ QS QOU cU\Q S\ � � d � PVU S\ QOU
\SVZ � � ~� d VURVUXUYQ^Y_ QOU [SYg_]VPQ^SY ^Y TO^[O QOU OUPW ^X SY QOU
cU\QZ SXQ XfZjSc S\ � � d PYW QOU TU^_OQ S\ UW_U � � � ~� � � � s� ^X QOU
RVSjPj^c^Qf QOPQ d XQPVQ^Y_ \VSZ � � � ~� d QOU gVXQ [SYg_]VPQ^SY VUP[OUW d
PZSY_ QOSXU VURVUXUYQUW PX YSWUX S\ � q� y QOPQ PVU YSQ S\ QOU \SVZ �� � ~� d
^X � � s� h zOU QTS PWW^Q^SYPc YSWUX PVU o[[URQ PYW rU� U[Q d TOUVU UW_U
� � � ~� � o[[URQ �rU� U[Q� OPX TU^_OQ Ue]Pc QS QOU RVSjPj^c^Qf S\ VUP[O^Y_
QOU P[[URQ �VU� U[Q� XQPQU \VSZ [SYg_]VPQ^SY � � � ~� j U\SVU VUP[O^Y_ PYf
[SYg_]VPQ^SY S\ QfR U �� � s� h o cXS d QOUVU ^X PY UW_U S\ TU^_OQ s \VSZ
o[[URQ QS ^QXUc\ PYW \VSZ rU� U[Q QS ^QXUc\ h

�UQ � q	 � � y WUYSQU QOU _VPRO T ^QO ~� � u YSWUX SjQP^YUW \VSZ QOU
�]Y^SY� S\ QOU _VPROX � q	 y PYW � q� y h zOPQ ^X d QOU XUQ S\ YSWUX �VUXR h
UW_UX� S\ � q	 � � y ^X QOU ]Y^SY S\ QOU XUQ S\ YSWUX �VUXR h UW_UX� S\ � q	 y
PYW � q� y h �SQU QOPQ QOU X]Z S\ QOU TU^_OQX S\ UW_UX \VSZ PYf YSWU
S\ � q	 � � y ^X s X^Y[U � OPcQX T ^QO RVSjPj^c^Qf sh zOU RVSjPj^c^Qf S\
U`UYQ]Pccf VUP[O ^Y_ o[[URQ \VSZ bY^Q^Pc ^Y � q	 � � y d T O^cU QVPYX^Q^SY^Y_
jUQTUUY XQPQUX P[[SVW^Y_ QS QOU UW_U RVSjPj^c^Q^UX d Ue]PcX QOU RVSjPj^c^Qf
QOPQ QOU P[[URQ XQPQU S\ � ^X VUP[OUW \VSZ QOU ^Y ^Q^Pc [SYg_]VPQ^SY SY
^YR]Q 	� h

�ST d [SYX^WUV P XUe]UY[U S\ VPYWSZ `PV^Pj cUX �� ��  � � � � S`UV QOU
YSWUX S\ � q	 � � y d TOUVU �� � bY^Q^Pc PYW \SV � 	 sd vVSj q� � � 	 � � �� �
	 � y ^X QOU TU^_OQ S\ UW_U 	 � 	 � h zO^X XUe]UY[U ^X P �W^X[VUQU d Q^Z U{
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^YOSZS_UYUS]X�  PVkS` [OP^Y � TU PcXS ]XU � q	 � � y QS VU\UV QS QO^X  PVkS`
[OP^Y h oXXS [^PQUW T ^QO P  PVkS` [OP^Y � ^X P Xe]PVU QVPYX^Q^SY RVSj{
Pj ^c^Qf ZPQV^� q
 �� y T ^QO W^ZUYX^SY Ue]Pc QS QOU Y]ZjUV S\ XQPQUX S\ � h
�YQVf 
 �� ^X QOU RVSjPj^c^Qf S\ VUP[O^Y_ XQPQU � \VSZ XQPQU � ^Y SYU XQUR h
zS WUgYU Ue]^`PcUY[U j UQTUUY XQV^Y_X 	 PYW 	 � d TU YUUW QS kYST OST
XZPcc R UVQ]VjPQ^SYX ^Y QOU QVPYX^Q^SY RVSjPj^c^Q^UX S\ P  PVkS` [OP^Y
P	U[Q QOU RVSjPj ^c^Qf S\ U`UYQ]Pccf VUP[O^Y_ o[[URQ \VSZ bY^Q^Pc h

�UQ nX cS Sk PQ QTS U�PZRcUX d QS _UQ XSZU ^YQ]^Q^SY SY QO^X h bY S]V gVXQ
U�PZRcU d cUQ � OP`U XQPQUX sd ~ d PYW u d T ^QO s j U^Y_ QOU ^Y^Q^Pc XQPQU PYW
XQPQUX ~ PYW u j U^Y_ PjXSVj ^Y_ d QOPQ ^X d QOU RVSjPj^c^Qf S\ VUP[O^Y_ ~ \VSZ
~ ^X s PYW X^Z ^cPVcf \SV u h �UQ � �� � PYW � �� � � WUYSQU QOU RVSjPj^c^Qf
QOPQ XQPQU ~ ^X U`UYQ]Pccf VUP[OUW d XQPVQ^Y_ \VSZ XQPQU sh �UQ 
 � �
 � j U QOU
RVSjPj^c^Q^UX S\ _S^Y_ \VSZ XQPQU s QS XQPQU ~ PYW \VSZ XQPQU s QS XQPQU
u d VUXR U[Q^`Ucfh zOU RVSjPj ^c^Qf S\ cSSR ^Y_ PQ XQPQU s ^X QO]X s � 
 � � 
 �
PYW � �� � ^X 
 � } �
 � � 
 � � h �UQ � � j U QOU XPZU PX � d U�[URQ QOPQ 
 � ^X
VUR cP[UW jf 
 �� U`UVfTOUVU h i]RRSXU QOPQ 
 � � 
 � d 
 �� � ~
 � d PYW 
 �� � 
 � h
zOUY � �� � � s}~ PYW � �� � � � ~}u h �f [OSSX^Y_ 
 � XZ Pcc UYS]_O d QOU
e]PYQ^Qf �
 �� � 
 � � � ~
 � � 
 � � 
 � [PY jU ZPWU PVj ^QVPV^cf XZPcc d fUQ QOU
W^	UVUY[U � �� � � � �� � � VUZP^YX Ue]Pc QS u}~ � s}~ h

zO^X U�PZRcU X]__UXQX QOPQ QOU �47��d VPQOUV QOPY QOU W ^	UVUY[U d S\
[SVVUXR SYW^Y_ QVPYX^Q^SY RVSjPj^c^Q^UX YUUWX QS j U [cSXU QS s ^Y SVWUV \SV
QTS  PVkS` [OP^YX � PYW � � QS OP`U X^Z ^cPV PjXSVjQ^SY RVSjPj^c^Q^UX
PQ QOU^V �[SZZSY� PjXSVj ^Y_ XQPQUX h

�UQ � 	 sh NU XPf QOPQ QTS VUPc Y]ZjUVX 
 PYW 
 � PVU � {[cSXU ^\ U^QOUV
�^� 
 � 
 � � m d SV �^^� 
 
 m �
 � 
 m d PYW � � � 
 }
 � � � h �UQ � PYW � �
jU QTS  PVkS` [OP^YX T ^QO PXXS [^PQUW QVPYX^Q^SY RVSjPj^c^Qf ZPQV^[UX
q
 �� y PYW q
 ��� y h NU XPf QOPQ � PYW � � PVU � {[cSXU ^\ \SV Pcc � � � d 
 �� PYW

 ��� PVU � {[cSXU h

�UQ � PYW � � j U � {[cSXU  PVkS` [OP^YX S`UV QOU XPZU XQPQU XRP[U
PYW X]RRSXU QOPQ � �� � PYW � �� � � PVU QOU RVSjPj^c^Q^UX S\ VUP[O^Y_ P
�[SZZSY� PjXSVj ^Y_ XQPQU h NU TS]cW c^kU PY ]RR UV j S]YW SY QOU VPQ^S
� �� �}� �� � � d PX P \]Y[Q^SY S\ � PYW � d TOUVU � ^X QOU Y]ZjUV S\ XQPQUX
S\ � PYW � � h zOU \S ccST ^Y_ RVSR SX^Q^SY RVS`^WUX X][O P jS]YW h bQ TPX
gVXQ RVS`UW jf � VUUYjUV_ PYW NU^XX q� VUUYj UV_ PYW NU^XX d st�py PYW
\SccST X \VSZ QOU  PVkS` �OP^Y zVUU zOUSVUZ S\ �U^_OQSY PYW r ^`UXQ
q�U^_OQSY PYW r ^`UXQ d st�uy h
�  ������ ��	 
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�SV U�PZRcU d X]RRSXU QOPQ � OPX � XQPQUX d S\ TO^[O � � s PYW �
PVU PjXSVj ^Y_ d PYW s ^X QOU ^Y^Q^Pc XQPQU h �UQ � �� � j U QOU RVSjPj^c^Qf
S\ U`UYQ]Pccf VUP[O^Y_ � � s \VSZ sh �UQ QOU RVSjPj^c^Qf S\ _S^Y_ \VSZ
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XQPQU � QS � � s � s � � � � � ~ d j U 
 d TOUVU m � 
 � s}~ h �UQ QOU
RVSjPj^c^Qf S\ _S^Y_ \VSZ XQPQU � QS XQPQU � d s � � � � � ~ d j U s � 
 h
zO]X d � �� � � 
��� h b\ � � ^X QOU XPZ U PX � U�[URQ QOPQ 
 ^X VUR cP[UW
U`UVfTOUVU jf ~
 d QOUY � �� � � ^X �~
 �� �� h bY QO^X U�PZRcU d � PYW � �
OP`U � XQPQUX PYW PVU � {[cSXU \SV � � ~ d PYW QOU VPQ^S � �� �}� �� � � ^X
�� h

vVSR SX^Q^SY s WS UX YSQ XUUZ QSS RVSZ ^X^Y_ � \SV � PYW � � QS j U [cSXU d
QOU W^	UVUY[U j UQTUUY cS_X S\ �YSY{wUVS � QVPYX^Q^SY RVSjPj^c^Q^UX YUUWX
QS j U XZ Pcc h �]Q X^Y[U YSY{wUVS QVPYX^Q^SY RVSjPj^c^Q^UX c^U ^Y QOU VPY_U
�m dsy d QOU cS_X S\ QOUXU RVSjPj^c^Q^UX c^U ^Y QOU VPY_U ��� � sy h zO]X d ^Q ^X
YSQ R SXX^j cU QS RPVQ^Q^SY QOU XRP[U S\  PVkS` [OP^YX ^YQS P gY^QU Y]ZjUV
S\ [cPXXUX X][O QOPQ Pcc S\ QOSXU ^Y QOU XPZU [cPXX PVU � {[cSXU d TOUVU � ^X
P XZPcc [SYXQPYQ h

�YU VPf S\ OSR U ^X QOPQ ^\ 	 OPX cUY_QO PQ ZSXQ � d QOUY QOU YSY{wUVS
QVPYX^Q^SY RVSjPj^c^Q^UX S\ � q	 y [PYYSQ j U cUXX QOPY ~���� h �rU[Pcc QOPQ
� q	 y ^X QOPQ RPVQ S\ QOU _VPRO � q	 � � y T ^QO ~� � s XQPQUX WUQUVZ ^YUW jf
	 h� zS XUU QO ^X d YSQU QOPQ d \SV U�PZRcU d ^\ [SYg_]VPQ^SY � � � s� ^X VUP[OPjcU
\VSZ [SYg_]VPQ^SY � � ~� SY XSZ U U�U[]Q^SY S\ QOU R\P � SY ^YR]Q �	 d
QOUY QOUVU ^X PY U�U[]Q^SY \SV TO^[O � � � s� ^X VUP[OPjcU \VSZ � � ~� ^Y PQ
ZSXQ �� � s XQURX h i^Y[U � ^X P [S^Y{� ^RR ^Y_ R\P d QOU RVSjPj^c^Qf S\ QO^X
U�U[]Q^SY ^X PQ cUPXQ ~���� h

b\ �	 � � � d QOUY QOU YSY{wUVS QVPYX^Q^SY RVSjPj^c^Q^UX S\ � q	 y c^U ^Y QOU
VPY_U q~���� � sy PYW XS QOU cS_X �QS jPXU ~� S\ QOUXU RVSjPj^c^Q^UX c^U ^Y
QOU VPY_U q��� � s � my h o X zOUSVUZ s j UcST ZPkUX RVU[^XU d ^Q ^X R SXX^j cU
QS RPVQ^Q^SY QOU _VPROX � q	 y d PYW QO]X QOU XQV^Y_X 	 S\ cUY_QO � � d
^YQS P Y]ZjUV S\ Ue]^`PcUY[U [cPXXUX QOPQ ^X j S]YWUW jf P RScfYSZ ^Pc
\]Y[Q^SY S\ � d X][O QOPQ ^\ 	 PYW 	 � PVU ^Y QOU XPZU Ue]^`PcUY[U [cPXX QOUY
	� ^X P[[URQUW jf � ^\ PYW SYcf ^\ 	 �� ^X P[[URQUW jf � h zOUVU ^X XSZU
OSR U QOPQ QO^X Z ^_OQ j U P ]XU\]c XQUR QSTPVWX QOU _SPc S\ XOST ^Y_ QOPQ �
P[[URQX SYcf VU_]cPV cPY_]P_UX d ^\ ^Q [PY j U [SZj^YUW T ^QO P e]PYQ^QPQ^`U
`UVX^SY S\ QOU fO^cc{�UVSWU QOUSVUZ h rS]_Ocfd QOU cPQQUV TS]cW RVS`^WU
P cSTUV jS]YW SY QOU Y]ZjUV S\ TSVWX TO^[O Z]XQ j U W^XQ^Y_]^XOUW jf
PYf VU[S_Y^wUV S\ QOU XQV^Y_X S\ cUY_QO PQ ZSXQ � ^Y P VU_] cPV cPY_]P_U h
���� �� 
 ��7 � �� 4 �6� 4 7�47 455�6 7� �7� �4���4� � � �7� �������
����� � � ��� �� 4 6 4�7�7��� �� 7� � � 7����� �� ���� 7� 47 � �� 7 � �� 7� 4
��� ��� �� 5�4���� 7�47 �� ������� �	 4 6� �	��� �4 � �� � 
 ��5� 7�47 �� 	
4�� 	 � 4�� �� 7� � �4� � 5�4�� 7� �� � �� 4 � � � 
 	� �� 455�6 7�� �	 � �� 4��
�� �	 �� 	 �� �� �

i^Y[U � q	 � � y ZSWUcX P ~R\P QOPQ PcTPfX OPcQ T ^QO RVSjPj^c^Qf sd QOU
\S ccST ^Y_ XkUQ[O S\ QOU RVSS\ S\ zOUSVUZ s PRRc^UX SYcf QS X][O ~R\P nX d
j]Q QOU QU[OY^e]UX [PY UPX^cf j U U� QUYWUW QS PRRcf QS ~R\P nX QOPQ WS YSQ
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YU[UXXPV^cf OPcQ T ^QO RVSjPj^c^Qf sh vPVQ^Q^SY QOU ^YQUV`Pc q��� � s � sy
^YQS X]j^YQUV`PcX S\ cUY_QO PQ ZSXQ

�
d \SV XSZU [SYXQPYQ

�
� m h �UgYU 	

PYW 	 � QS j U
�
{[cSXU ^\ \SV UP[O RP^V S\ [SVVUXRSYW^Y_ UW_U TU^_OQX 
 PYW


 � ^Y � q	 y PYW � q	 � y d U ^QOUV 
 � 
 � � m SV cS_ � 
 PYW cS_ � 
 � PVU j SQO ^Y
QOU XPZU X]j^YQUV`Pc h �SQU QOPQ

�
{[cSXUYUXX ^X PY Ue]^`PcUY[U VUcPQ^SY d

PYW QOU Y]ZjUV S\ Ue]^`PcUY[U [cPXXUX ^X PQ ZSXQ � ���� � s�}
��� s� ���� �� h

�UQ � �	� � PYW � � �	� � j U QOU RVSjPj ^c^Qf S\ VUP[O^Y_ XQPQU o[[URQ \VSZ
bY^Q^Pc ^Y � q	 � � y PYW � q	 � � � y d VUXR U[Q^`Ucfh �VSZ QOU \P[Q QOPQ 	 PYW 	 �
PVU

�
{[cSXU d ^Q \S ccST X QOPQ � q	 � � y PYW � q	 � � � y PVU ~�{[cSXU h �f vVSRS{

X^Q^SY sd ^Q \S ccST X QOPQ � �	� � PYW � �	 �� � PVU ~� �������{[cSXU h zOUVU\SVU d
� �	� �
� �	 �� � 	 ~�� ������� �

b\ 	 � � ^X P[[URQUW QOUY � �	 � � � 
 s}~ � � d \SV XSZU [SYXQPYQ � h 	 UY[U d

� �	� � 	 �s}~ � � �~�� ������� �
�f [OSSX^Y_

�
X]� [^UYQcf XZPcc �WUR UYW^Y_ SY QOU Y]ZjUV � S\ XQPQUX S\

� PYW SY � � d QOU V^_OQ OPYW X^WU S\ QOU Pj S`U ^YUe]Pc^Qf [PY j U ZPWU
_VUPQUV QOPY s�~ d PYW XS 	� Z]XQ j U P[[URQUW jf � h

�� � ��� 	 
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� 
 �� ��7 �� ��� �

zS XUU QO^X d X]RRSXU QOPQ � ^X P ~R\P QOPQ P[[URQX QO^X cPY_]P_U T ^QO
jS]YWUW UVVSV h �UQ 
 �� � j U QOU R ScfYSZ ^Pc S\ zOUSVUZ sh �UQ � j U
X][O QOPQ ~� 
 
 �� � h �SYX^WUV QOU ~� W^XQ^Y[Q XQV^Y_X S\ cUY_QO � h o cc S\
QOUXU Z]XQ j U ^Y W ^	UVUYQ [cPXXUX �XUU XQPQUZUYQ S\ zOUSVUZ s�d TO^[O
^X ^ZRSXX^j cU d [SYQVPW^[Q^SY h
	STU`UV d TU [PYYSQ OSR U QS XQVUY_QOUY ^Q QS XOST QOPQ �� YSYVU_]cPV

cPY_]P_U ^X ^Y ~v�o d X^Y[U �VU^`PcWX OPX XOSTY QOPQ ��� �� � � 	 m
 ^X
^Y ~v�o h bY SVWUV QS RVS`U XSZUQO^Y_ Pj S]Q ~v�o{RScfQ^ZU d TU YUUW QS
XQVUY_QOUY zOUSVUZ s ^Y QOU [PXU QOPQ � OPcQX ^Y R ScfYSZ ^Pc U�R U[QUW
Q^ZU h zOU \SccST ^Y_ VUX]cQ WS UX QO^X h
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rS]_Ocfd QOU RVSS\ S\ zOUSVUZ ~ ^X PX \S ccST X h �UQ �� � � � � j U P QVPY{
X^Q^SY ^Y � q	 � � y T ^QO RVSjPj^c^Qf 
 TOUVU 
 � � �� ��� h i^Y[U � OPcQX ^Y
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U�R U[QUW Q^Z U � �� � d ^Q ^X ]Yc^kUcf QOPQ � q	 � � y U`UV QVPYX^Q^SYX \VSZ � QS
� � j U\SVU OPcQ^Y_ h �UQ � � q	 y j U QOU _VPRO SjQP^YUW jf [OPY_^Y_ QVPYX^{
Q^SY RVSjPj^c^Q^UX S\ � q	 y QOPQ PVU � � �� ��� QS m h i^Y[U QOU UW_U TU^_OQX
S\ � � q	 y PVU ^Y QOU VPY_U q� �� ��� � sy d ^Q ^X RSXX^j cU QS RPVQ^Q^SY QOU XQV^Y_X
	 S\ cUY_QO PQ ZSXQ � ^YQS P Y]ZjUV S\ [cPXXUX QOPQ ^X RScfcS_PV^QOZ ^[ ^Y
� d X][O QOPQ ^\ 	 PYW 	 � PVU ^Y QOU XPZU [cPXX QOUY \SV Pcc f T ^QO �	� � � �
PYW �	 �� � � � d 	� ^X P[[URQUW jf � ^\ PYW SYcf ^\ 	 � � ^X h

NU [PY ]XU zOUSVUZ ~ QS XOST QOPQ ~v�o{RScfQ^Z U P[[URQX SYcf VU_{
]cPV cPY_]P_UX ^\ TU [PY XOST QOPQ \SV XSZ U \]Y[Q^SY � �� � QOPQ _VST X
\PXQUV QOPY PYf RScf cS_PV^QOZ ^[ \]Y[Q^SY S\ � d \SV Pcc YSYVU_]cPV cPY{
_]P_UX 9 d \SV ^YgY^QUcf ZPYf � d QOUVU ^X P XUQ S\ XQV^Y_X S\ X^wU PQ cUPXQ
� �� � d UP[O S\ cUY_QO PQ ZSXQ � d X][O QOPQ UP[O RP^V S\ XQV^Y_X 	 � 	 � ^Y QOU
XUQ ^X � ������� ��4� T ^QO VUXR U[Q QS 9 h �f QO^X d TU ZUPY QOUVU ^X XSZU �
\SV TO^[O �	� � � � � �	� � � � � d PYW 	� ^X ^Y 9 ^\ PYW SYcf ^\ 	 �� ^X YSQ ^Y
9 h

zSTPVWX QO^X UYW d TU WUgYU P ZSVU e]PYQ^QPQ^`U ZUPX]VU S\ QOU �YSY{
VU_]cPV^Qf� S\ P cPY_]P_U 9 QOPY QOU YSQ^SY S\ ^YUe]^`PcUY[U WUgYUW jf
fO^cc PYW �UVSWU h �UQ 	
 �� � j U QOU ZP� ^Z]Z ; X][O QOPQ QOUVU U� ^XQ
; W^XQ^Y[Q TSVWX TO^[O PVU RP^VT ^XU � {W ^XX^Z ^cPV T ^QO VUXR U[Q QS 9 h bQ ^X
YSQ OPVW QS XOST QOPQ 	 
 �� � � � �s� ^\ PYW SYcf ^\ 9 ^X VU_]cPV h zOU
\SccST ^Y_ QOUSVUZ XQPQUX QOPQ ^\ 9 ^X YSY{VU_]cPV d QOUY 	
 �� � ^X j S]YWUW
jUcST jf P c^YUPV \]Y[Q^SY S\ � \SV ^YgY^QUcf ZPYf � h �SV VUcPQUW VUX]cQX d
XUU QOU TSVk S\ iOPcc^Q UQ Pc h q� cP^XQUV PYW iOPcc^Q d stt� d vSZUVPY[U
UQ Pc hd sttx d iOPcc^Q PYW � VU^QjPVQ d sttpy h
���� �� � �� 9 �� ��� ����� �4� 7� �� � �� ��� � �7��	 � 4�	 � 
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zOU RVSS\ S\ zOUSVUZ u ^X jPXUW SY PY ScW VUX] cQ S\  SSVU q SSVU d
st�py h NU XPf QOPQ P W\P � VU[S_Y^wUX QOU ^Y^Q^Pc � {\VP_ZUYQ S\ 9 ^\
9 �� � � ��� � 9 � ��� h �UQ 	
 �� � j U QOU X^wU S\ P Z ^Y^ZPc sW\P QOPQ
VU[S_Y^wUX QOU ^Y^Q^Pc � {\VP_ZUYQ S\ 9 h � PYURX PYW �VU^`PcWX q� PYURX
PYW �VU^`PcWX d sttmy XOSTUW QOPQ 	 
 �� � � 	
 �� � h

� PVR q� PVR d stpxy XOSTUW QOPQ ^\ 9 ^X YSY{VU_] cPV d QOUY \SV ^YgY^QUcf
ZPYf � d 	
 �� � 
 � }~ � sh zS XUU QO^X d ^Q ^X X]� [^UYQ QS XOST QOPQ d \SV
PYf RSX^Q^`U ^YQU_UV 
 d QOUVU ^X � 
 
 X][O QOPQ 	
 �� � 
 � }~� sh � ^`UY 
 d
cUQ � �� 
 
 � j U QOU ]Y^e]U ^YQU_UV X][O QOPQ 	
 �
 � � 	
 �� � s� � 	
 �� � h

i][O PY � U� ^XQX d X^Y[U 	
 �� ^X ZSYSQSYU PYW ]YjS]YWUW h �UQ Z ^Y^ZPc
gY^QU{XQPQU ZP[O^YUX � PYW 	 jU [OSXUY XS QOPQ � VU[S_Y^wUX QOU ^Y^Q^Pc
�� � s�{\VP_ZUYQ S\ 9 PYW 	 VU[S_Y^wUX QOU ^Y^Q^Pc � {\VP_ZUYQ S\ 9 h �SQU
QOPQ � PYW 	 [PYYSQ j U ^WUYQ^[Pc d X^Y[U � WSUX YSQ OP`U UYS]_O XQPQUX
YUUWUW QS VU[S_Y^wU QOU ^Y^Q^Pc � {\VP_ZUYQ S\ 9 d PYW XS QOUf W^XP_VUU SY
P XQV^Y_ � S\ cUY_QO � h  SSVU q SSVU d st�py RVS`UW QOU \S ccST ^Y_ VUX]cQ d
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TO^[O RVS` ^WUX PY ]RR UV j S]YW SY QOU cUY_QO S\ P XQV^Y_ SY TO^[O �
PYW 	 W^XP_VUU PX P \]Y[Q^SY S\ QOU Y]ZjUV S\ QOU^V XQPQUX h
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bQ \S ccST X QOPQ QOUVU ^X P XQV^Y_ � cUY_QO PQ ZSXQ 	
 �� � s� � 	
 �� � � ~
X][O QOPQ � ^X ^Y 9 �� � ^\ PYW SYcf ^\ � ^X YSQ ^Y 9 �	 � h 	UY[U d 	
 �� �
s� � 	
 �� � � ~ 	 � h i^Y[U TU PcXS OP`U QOPQ 	
 �� � s� � 	
 �� � � sd TU
SjQP^Y

�	
 �� � � s� � 	
 �� � 
 � � s � SV 	
 �� � 
 � }~ � s �
PX VUe]^VUW h

zOU \P[Q QOPQ ~v�o{RScfQ^ZU � rU_]cPV \S ccST X ^ZZUW^PQUcf \VSZ
zOUSVUZ X ~ PYW u h

� E� I���H�K I� �L�H �
�UQ ~v�o �VPQ� j U QOU [cPXX S\ cPY_]P_UX VU[S_Y^wUW T ^QO j S]YWUW

UVVSV jf ~R\P nX QOPQ OP`U VPQ^SYPc QVPYX^Q^SY RVSjPj^c^Q^UX �SV Ue]^`PcUYQcfd
PVU [S^Y{� ^RR ^Y_ ~R\P nX� h NPY_ qNPY_ d stt~y XOSTUW QOPQ ~v�o �VPQ� ^X
[SYQP^YUW ^Y QOU [cPXX S\ WUQUVZ ^Y^XQ^[ d [SYQU� Q{XUYX^Q^`U cPY_]P_UX � TU
WSY nQ ^Y[c]WU WUQP^cX S\ O ^X RVSS\ OUVU j]Q ^Q ^X jPXUW SY QOU QU[OY^e]UX
S\ QOU  PVkS` �OP^Y zVUU zOUSVUZ h

� ^YPccfd P YSQU SY X][[^Y[QYUXX S\ R ScfYSZ ^Pc Q^Z U jS]YWUW ~R\P nX h
�TSVk PYW iQS [kZUfUV q�TSVk PYW iQS [kZUfUV d sttmy U�QUYWUW QOU
PjS`U QU[OY^e]UX QS PWWVUXX QOU e]UXQ^SY S\ TOUQOUV j S]YWUW UVVSV ~R\P nX
QOPQ V]Y ^Y R ScfYSZ ^Pc U�R U[QUW Q^ZU [PY VU[S_Y^wU cPY_]P_UX T ^QO \UTUV
XQPQUX QOPY W\P nX SV Y\P nX h rS]_Ocfd QOUf XOSTUW QOPQ ^\ � ^X P j S]YWUW
UVVSV ~R\P T ^QO � XQPQUX QOPQ V]YX ^Y R ScfYSZ ^Pc U�R U[QUW Q^ZU d QOUY
QOUVU ^X P sW\P \SV 9 �� � QOPQ OPX �� ��� � XQPQUX d T OUVU QOU [SYXQPYQ O^W{
WUY ^Y QOU j ^_{� YSQPQ^SY WUR UYWX SY QOU P[[URQPY[U QOVUXOScW S\ � PYW
QOU WU_VUU S\ QOU RScfYSZ ^Pc jS]YW SY � nX V]YY^Y_ Q^ZU h zOUf PcXS
XOSTUW QOPQ QOU �� ^Y QOU U�RSYUYQ [PYYSQ j U VUR cP[UW jf P \]Y[Q^SY S\
� TO^[O _VST X ZSVU XcST cf QOPY ��} cS_ � d U`UY ^\ sW\P ^X VUR cP[UW jf
~Y\P h

� E L G K� MFK�� F�FH� I� �L�H � �JI
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NU YST Q]VY QS QOU \S ccST ^Y_ e]UXQ^SY � _ ^`UY P R\P � d WS UX ^Q P[[URQ
P VU_]cPV cPY_]P_Ua bY RPVQ^[]cPV d WSUX � P[[URQ QOU UZRQf cPY_]P_Ua
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bY QO ^X XU[Q^SY d TU WUX[V^j U XSZU VUX]cQX SY QO ^X e]UXQ^SY d kYSTY PX QOU
UZRQ^YUXX RVSj cUZ \SV gY^QU XQPQU P]QSZPQP h �PQUV ^Y QO^X XU[Q^SY d TU WU{
X[V^j U PRRc^[PQ^SYX S\ QOUXU VUX]cQX QS XOST ]YWU[^WPj^c^Qf S\ RVSjPjc^XQ^[
R cPYY^Y_ RVSj cUZ X PYW RVSjcUZ X SY RPVQ^Pccf SjXUV`PjcU PYW ]YSjXUV`{
Pj cU  PVkS` WU[^X^SY RVS [UXXUX h

�SV W\P nX SV Y\P nX QOUVU ^X PY U� [^UYQ Pc_SV^QOZ \SV QOU UZRQ^YUXX
RVSj cUZ d X^Y[U P W\P SV Y\P P[[URQX QOU UZRQf cPY_]P_U ^\ PYW SYcf ^\
QOUVU ^X YS RPQO \VSZ QOU ^Y^Q^Pc XQPQU QS PY P[[URQ XQPQU ^Y QOU QVPYX^Q^SY
_VPRO \SV QOU P]QSZ PQSY h

bY QOU [PXU S\ P sR\P � QOPQ P[[URQX ^QX cPY_]P_U T ^QO jS]YWUW UVVSV
PYW QOU P[[URQPY[U QOVUXOScW ^X kYSTY d QOUY QOU e]UXQ^SY ^X WU[^WPj cU �
�VSZ iU[Q^SY l hsd TU kYST QOPQ QOUVU ^X P sY\P � QOPQ P[[URQX QOU XPZU
cPY_]P_U PX � PYW OPX P Y]ZjUV S\ XQPQUX PQ ZSXQ U�RSYUYQ^Pc ^Y QOU
X^wU S\ � d TOUVU QOU U�RSYUYQ^Pc j S]YW [PY j U [Pc[]cPQUW U�Rc^[^Qcf \VSZ
QOU P[[URQPY[U QOVUXOScW  PYW QOU Y]ZjUV S\ XQPQUX � S\ � h � UYSQU
QO^X jS]YW jf � � � �� h zO]X d P YP^`U RVS [UW]VU QS XSc`U QOU UZRQ^YUXX
RVSj cUZ ^Y QO^X [PXU ^X QS UY]ZUVPQU Pcc Y\P nX � S\ X^wU PQ ZSXQ � � � �� �
\SV UP[O d WUQUVZ ^YU TOUQOUV 9 �� � � 9 �� � PYW d ^\ XS d TOUQOUV � P[[URQX
QOU UZRQf cPY_]P_U h �SQU QOPQ ^\ 9 �� � �� 9 �� � QOUY  SSVU nX VUX]cQ
�vVSR SX^Q^SY ~ Pj S`U� RVS`^WUX P j S]YW SY QOU cUY_QO S\ P T ^QYUXX QS
QO^X \P[Q h zO]X d jf UY]ZUVPQ^Y_ Pcc R SQUYQ^Pc T ^QYUXXUX PYW [OU[k ^Y_
TOUQOUV UP[O ^X P[[URQUW jf � PYW jf � d ^Q ^X R SXX^j cU QS WUQUVZ ^YU
TOUQOUV 9 �� � � 9 �� � h

� ED L G K� MFK�� F�FH� J� H��
�� �HFG��� �I J���� �JI ���� ��

i^Y[U ~R\P nX P[[URQ YSYVU_] cPV cPY_]P_UX d ^Q ^X R UVOPRX YSQ X]VRV^X^Y_
QOPQ QOU UZRQ^YUXX RVSj cUZ \SV ~R\P nX ^X ]YWU[^WPjcU h zO^X VUX]cQ TPX
RVS`UW jf �VU^`PcWX q�VU^`PcWX d st� sy h

���� �� � � � � � � ��� ��� 6 ������ �� ����5��4���� ����� 4 �47��4 �
��� ��� ; 	 ~ 4�� 4 �6� 4 � ��5��� �� ��� 4 �4���4� � 9 � �7� 455�6 74�5�
7������ �� s}~ � s}; 
 ��7��� ��� �� �7� �� 7� � �4���4� � 9 �� ��6 7	 �

zOU RVSS\ S\ zOUSVUZ l ^X ` ^P P VUW][Q^SY \VSZ QOU OPcQ^Y_ RVSj cUZ
\SV z]V^Y_ ZP[O^YUX SY UZRQf ^YR]Q h o gVXQ QVf PQ P VUW][Q^SY TS]cW
jU QS ]XU QOU WUX[V^RQ^SY S\ P z]V^Y_ ZP[O^YU � QS RVSW][U P ~R\P
8 � 8 �� � QOPQ [PY VU[S_Y^wU �SY ^QX ^YR]Q QPR U� OPcQ^Y_ [SZR]QPQ^SYX
S\ � SY QOU UZRQf XQV^Y_ h zO^X ~R\P ZPf UVV d PX cSY_ PX QOU UVVSV ^X
jS]YWUW PTPf \VSZ s�~ h o XX]Z ^Y_ QOPQ � OPX P X^Y_cU d s{TPf ^YgY^QU
QPR U d P XQPYWPVW VURVUXUYQPQ^SY S\ P [SZR]QPQ^SY S\ � ^X P XQV^Y_ S\ QOU
\SVZ � �
� 
 � � �
�� d T OUVU UP[O � � WUX[V^j UX P [SYg_]VPQ^SY S\ � h b\



��
PQ QOU �QO ZS`U S\ � SY UZRQf ^YR]Q QOU [SYQUYQX S\ � nX QPR U ^X �� d
QOU OUPW ^X R cP[UW SY QOU V^_OQZSXQ XfZjSc S\ � d PYW QOU XQPQU S\ � ^X
� d QOUY � � ^X QOU XQV^Y_ ��� h

�SQU QOPQ � ��  W^	UVX \VSZ � � ^Y P [SYXQPYQ Y]ZjUV S\ R cP[UX PVS]YW
QOU QPR U OUPW d PYW P W\P [PY [OU[k QOPQ QOUXU W^	UVUY[UX j UQTUUY � �� PYW � � [SVVUXR SYW QS P `Pc^W QVPYX^Q^SY S\ � h o W\P [PY PcXS [OU[k
QOPQ � � VURVUXUYQX QOU ^Y^Q^Pc [SYg_]VPQ^SY S\ � SY QOU UZRQf XQV^Y_
PYW QOPQ �� ^X P OPcQ^Y_ [SYg_]VPQ^SY h zOU VUZ P^Y^Y_ QPXk S\ QOU ~R\P
^X UPX^cf VUW][^j cU QS VUR UPQUWcf VU[S_Y^w^Y_ XQV^Y_X S\ QOU \SVZ |
| h
�Y\SVQ]YPQUcfd \VSZ �SVSccPVf sd P ~R\P [PYYSQ VU[S_Y^wU XQV^Y_X S\ QOU
\SVZ |
| h �YcUXX d S\ [S]VXU d | ^X P XQV^Y_ S`UV P ]YPVf PcROPj UQ h

o VU z]V^Y_ ZP[O^YUX T ^QO P ]YPVf TSVkQPR U PcROPj UQ Ue]^`PcUYQ ^Y
RSTUV QS _UYUVPc z]V^Y_ ZP[O^YUXa bQ Q]VYX S]Q QOPQ ^\ QOU z]V^Y_ ZP{
[O^YU OPX QTS TSVkQPR UX d QOU PYXTUV ^X fUX q	SR [VS\Q PYW � ccZ PY d stxty h
iR U[^g[Pccfd QOU UZRQ^YUXX RVSj cUZ \SV QOU \S ccST ^Y_ ZSWUc d [PccUW QOU
~{[S]YQUV ZP[O^YU d ^X ]YWU[^WPjcU h o ~{[S]YQUV ZP[O^YU ^X P z]V^Y_ ZP{
[O^YU T ^QO QTS SYU{TPf ^YgY^QU VUPW{SYcf TSVkQPR UX �^Y PWW^Q^SY QS P
VUPW{SYcf ^YR]Q QPR U� h zOU cU\QZSXQ XfZjSc SY jSQO TSVkQPRUX ^X � PYW
Pcc VUZP^Y^Y_ XfZjScX PVU j cPYk h bY U	U[Q d QOU ~{[S]YQUV ZP[O^YU [PY
]XU QOU TSVkQPR UX PX [S]YQUVX d X^Z]cPQ^Y_ PY ^Y[VUZUYQ SV WU[VUZ UYQ
jf ZS`^Y_ QOU OUPW V^_OQ SV cU\Q d VUXR U[Q^`Ucfd PYW QUXQ^Y_ \SV wUVS jf
[OU[k^Y_ ^\ � ^X ]YWUV QOU QPR U OUPW h

� ^`UY P WUX[V^RQ^SY S\ P ~{[S]YQUV Z P[O^YU � d TO^[O ^X PY ^YXQPY[U S\
QOU OPcQ^Y_ RVSj cUZ \SV ~{[S]YQUV ZP[O^YUX d QOU VUW][Q^SY [SYXQV][QX P
~R\P � � � �� � T ^QO QOU \S ccST ^Y_ RVSR UVQfh � P[[URQX T ^QO RVSjPj^c^Qf
	 s �

�
PYf XQV^Y_ QOPQ VURVUXUYQX P OPcQ^Y_ [SZR]QPQ^SY S\ � SY QOU

UZRQf ^YR]Q d PYW VU� U[QX T ^QO RVSjPj^c^Qf s�
�

PYf XQV^Y_ QOPQ VURVUXUYQX
P YSY{OPcQ^Y_ [SZR]QPQ^SY S\ � SY QOU UZRQf ^YR]Q d TOUVU

�
ZPf j U

PYf [SYXQPYQ ^Y QOU VPY_U �m � s� h o [SZR]QPQ^SY S\ � ^X VURVUXUYQUW PX
P XQV^Y_ S\ QOU \SVZ

� �: � �� �
� ��:� �� � 
 � � �
� � �:� �� � �

TOUVU UP[O � � VURVUXUYQX QOU XQPQU S\ � d PYW ;� �� � WUYSQU QOU `Pc]UX
S\ QOU ~ [S]YQUVX S\ � PQ QOU �QO XQUR S\ QOU [SZR]QPQ^SY h o W\P [PY
[OU[k QOPQ QOU XQPQUX � � PVU ^Y P[[SVWPY[U T ^QO QOU QVPYX^Q^SYX S\ QOU ~{
[S]YQUV ZP[O^YU d QOPQ � �: � �� � ^X QOU ^Y^Q^Pc [SYg_]VPQ^SY d PYW QOPQ � �
^X P OPcQ^Y_ XQPQU h zOU VUZP^Y^Y_ QPXk ^X QS [OU[k QOPQ QOU [S]YQUVX PVU
]R WPQUW [SVVU[Qcfh i^Y[U P [S]YQUV nX `Pc]U [OPY_UX jf PQ ZSXQ s SY UP[O
QVPYX^Q^SY d QO^X QPXk ^X UPX^cf VUW][UW QS QOPQ S\ VU[S_Y ^w^Y_ QOU \S ccST ^Y_
cPY_]P_U �

8 � � �m� � s� �m� � s� � � � � m� � s� � � � ; 	 m PYW UP[O � � ^X P R SX^Q^`U ^YQU_UV
 �



��

zOU RVSS\ QOPQ QO^X cPY_]P_U [PY j U VU[S_Y^wUW jf P ~R\P T ^QO j S]YWUW
UVVSV ^X P YPQ]VPc U�QUYX^SY S\ �VU^`PcW nX Pc_SV^QOZ \SV ��� �� 
 PYW [PY
jU \S]YW ^Y q�VU^`PcWX d st� sy h

� E� L G K� MFK�� F�FH� J� H��
�� �HFG��� �I J���� �JI D��� ��

zOU UZRQ^YUXX RVSj cUZ \SV sR\P nX ^X PX \S ccST X � _ ^`UY P sR\P o PYW P
[SYXQPYQ

�
� m �

�
� s}~ d ^X QOUVU XSZU ^YR]Q QOPQ QOU Z P[O^YU P[[URQX

T ^QO RVSjPj^c^Qf PQ cUPXQ s �
�
a

���� �� � � � ��6 7����� 6 ������ � �� �� ������� ����� �6� 4 �� �� �� �
��5��4����

zO^X TPX RVS`UW jf vPw qvPw d stxsy h zOU RVSS\ RVUXUYQUW OUVU ^X
W^	UVUYQ QOPY QOPQ S\ vPw d PYW ^X W]U QS � ^RQSY q�SYWSY PYW � ^RQSY d
st�t d � ^RQSY d st�ty d PYW P[Q]Pccf XOST X QOU \S ccST ^Y_ XQVSY_UV VUX]cQ h

���� �� � � � � � � ��� ��� 6 ��� ��� 6 ������ �� ����5��4���� ����� 4
5��� 74� 7 �

� m �
�
� s 4�� 4 �6� 4 � 7�47 ��7� �� 455�6 7� ��� � � 7����

� �7� 6 ���4����7	 47 ��4� 7 s �
�

�� 455�6 7� 4 � � � 7����� � �7� 6 ���4����7	 47
� �� 7 � 
 ��5��� ���5� �� 7� � 54���

rU[Pcc QOPQ QOU kUf QS �VU^`PcWX n RVSS\ TPX P j S]YWUW UVVSV ~R\P \SV
QOU cPY_]P_U

8 � � �m� � s� �m� � s� � � � � m� � s� � � � ; 	 m PYW � � ^X P R SX^Q^`U ^YQU_UV
 �
oQ QOU OUPVQ S\ QOU RVSS\ ^X P X^ZR cU _PZU QOPQ ^X R cPfUW SY P XQV^Y_ S\
QOU \SVZ m � s� PYW ^X ^YXR ^VUW jf �VU^`PcW nX TSVk h zOU _PZU TSVkX PX
\S ccST X h b\ � �� � ZSW ; TOUVU ; ^X XSZU [SYXQPYQ d QOUY QOU S]Q[SZU ^X
�jPW� h � QOUVT ^XU d \S]V QUXQX PVU R UV\SVZUW � �^� � ^R P [S^Y \SV UP[O m
PYW s � �^^� � ^R P [S^Y \SV UP[O m PYW s � �^^^� � ^R QTS [S^YX \SV UP[O m � PYW
�^` � � ^R QTS [S^YX \SV UP[O sh iPf QOPQ X]Z X T ^Y ^\ Pcc [S ^YX ^Y U^QOUV
�^� SV �^^� PVU OUPWX PYW XPf QOPQ WS]jcUX T ^Y ^\ Pcc [S ^YX ^Y U^QOUV �^^^�
SV �^` � PVU OUPWX h b\ X]Z X T ^Y d j]Q YSQ WS]jcUX d QOU S]Q[SZU ^X _SSW d
PYW ^\ WS]jcUX T ^Y j]Q YSQ X]Z X d QOU S]Q[SZU ^X jPW h � QOUVT ^XU QOU
S]Q[SZU ^X ^Y[SY[c]X^`U h o kUf RVSRUVQf S\ QO^X _PZU ^X QOPQ ^\ � � � d
QOUY QOU S]Q[SZUX _SSW PYW jPW PVU Ue]Pccf c^kUcfd j]Q ^\ � ^X YSQ Ue]Pc
QS � QOUY QOU S]Q[SZU jPW ^X � �; � Q^Z UX ZSVU c^kUcf QOPY QOU S]Q[SZU
_SSW d TOUVU � �; � _SUX QS ^YgY^Qf PX ; _S UX QS ^YgY^Qfh

� ^RQSY WU`^XUW P sR\P d [Pcc ^Q � d QOPQ R cPfX QOU PjS`U _PZU ^YWUR UY{
WUYQcf SY X][[UXX^`U XQV^Y_X S\ QOU \SVZ m � s� PYW OPX QOU \S ccST ^Y_ RVSR{
UVQfh � OPX PY PXXS [^PQUW [SYXQPYQ RPVPZUQUV � 
 m TO^[O [PY j U [OSXUY



��

QS j U PVj ^QVPV^cf cPV_U h � OPX QOVUU S]Q[SZUX � P[[URQ d VU� U[Q d SV ^Y[SY{
[c]X^`U h o cXS d ^\ 	 ^X ^Y 8 � d QOUY vVSj q� P[[URQX 	 y � vVSj q� VU� U[QX 	 y
PYW ^\ 	 ^X YSQ ^Y 8 � d QOUY vVSj q� VU� U[QX 	 y 
 � vVSj q� P[[URQX 	 y h

NU [PY YST WUX[V^j U QOU VUW][Q^SY \VSZ QOU OPcQ^Y_ RVSj cUZ \SV ~{
[S]YQUV ZP[O^YUX QS QOU UZRQ^YUXX RVSj cUZ \SV sR\P nX h �UQ � j U P ~{
[S]YQUV ZP[O^YU h zOU VUW][Q^SY RVSW][UX P sR\P � � � �� � TO^[O TSVkX
PX \S ccST X h b\ QOU ^YR]Q QS � ^X S\ QOU \SVZ � 
� �
� �
 � � �� � d QOUY d
TSVk ^Y_ \VSZ cU\Q QS V^_OQ d � WSUX P RVSjPj^c^XQ^[ [OU[k QOPQ X][[UXX^`U
� � nX VURVUXUYQ OPcQ^Y_ [SZR]QPQ^SYX S\ � SY QOU UZRQf ^YR]Q h zO^X
[OU[k OPX QOVUU S]Q[SZUX � _SSW d jPW d SV ^Y[SY[c]X^`U h b\ � � ^X ^YWUUW
P OPcQ^Y_ [SZR]QPQ^SY S\ � d QOUY QOU RVSjPj ^c^Qf QOPQ QOU S]Q[SZ U S\
� SY � � ^X _S SW Ue]PcX QOU RVSjPj^c^Qf QOPQ QOU S]Q[SZU S\ � SY � �
^X jPW h �]Q ^\ � � ^X YSQ P `Pc^W OPcQ^Y_ [SZR]QPQ^SY S\ � d QOUY QOU
RVSjPj^c^Qf QOPQ QOU S]Q[SZU S\ � SY � � ^X jPW ^X � Q^Z UX PX _VUPQ
PX QOU RVSjPj^c^Qf QOPQ QOU S]Q[SZU S\ � SY � � ^X _SSW h zO^X [OU[k
[PY UPX^cf j U ^ZRcUZUYQUW ]X^Y_ QOU sR\P � WUX[V^j UW Pj S`U d X^Z ^cPV QS
�VU^`PcWX n RVSS\ h b\ ; jPW S]Q[SZUX S [[]V j U\SVU PYf _SSW S]Q[SZU d QOUY
� VU� U[QX QOU ^YR]Q � SQOUVT ^XU � P[[URQX QOU ^YR]Q h

�UQ m �
�
� sh b\ � PYW ; PVU [OSXUY PRRVSRV^PQUcfd QOUY QOU sR\P

� OPX QOU \S ccST ^Y_ RVSR UVQ^UX � b\ � OPcQX SY QOU UZRQf ^YR]Q d QOUY �
P[[URQX XSZ U ^YR]Q T ^QO RVSjPj^c^Qf PQ cUPXQ s�

�
d YPZ Ucf QOU ^YR]Q QOPQ

^X QOU [SY[PQUYPQ^SY S\ X]� [^UYQcf ZPYf OPcQ^Y_ [SZR]QPQ^SYX S\ � SY
QOU UZRQf ^YR]Q h 	STU`UV d ^\ � WSUX YSQ OPcQ SY QOU UZRQf ^YR]Q d QOUY
� P[[URQX PYf ^YR]Q T ^QO RVSjPj ^c^Qf PQ ZSXQ

�
h

� E� � �I�J� K� MF�FJG �I J M�����
bY QO^X XU[Q^SY TU XOST OST ]YWU[^WPj^c^Qf VUX]cQX \SV sR\P nX cUPW QS

]YWU[^WPj^c^Qf VUX] cQX \SV [UYQVPc RVSj cUZ X SY ]YSjXUV`Pj cU  PVkS` WU{
[^X^SY RVS [UXXUX ��v nX� h i][O RVSjcUZ X PVU PVU PjXQVP[Q^SYX S\ _UYUVPc
R cPYY^Y_ RVSj cUZ X � gYW^Y_ _SSW OU]V^XQ^[X \SV XSc` ^Y_ R cPYY^Y_ RVSj{
cUZ X ^X PY P[Q^`U VUXUPV[O PVUP ^Y oVQ^g[^Pc bYQUcc^_UY[U q�S]Q^c^UV UQ Pc hd
sttt d � ^QQZ PY d sttx d vPRPW^Z ^QV^S] PYW zX^QX^k c^X d st�xy h

zOU \SccST ^Y_ WUX[V^RQ^SY S\ P  PVkS` WU[^X^SY RVS [UXX ^X cPV_Ucf \VSZ
� UVZPY q� UVZ PY d stxmy h �SYX^WUV P gY^QU XQPQU XfXQUZ T ^QO XQPQU XRP[U
� QOPQ ^X SjXUV`UW PQ Q^ZUX sd~ d � � �h �UQ � � � �  � � � � � � � j U QOU XUe]UY[U S\
SjXUV`UW XQPQUX h o \QUV UP[O SjXUV`PQ^SY S\ QOU XfXQUZ d SYU S\ P R SXX^j cU
Y]ZjUV S\ P[Q^SYX PVU QPkUY h �UQ 8 � �8  � � � � �8 � � � � � WUYSQU PY ^YgY^QU
XUe]UY[U S\ P[Q^SYX h o V]cU d SV R Sc^[fd SV XQVPQU_fd ^X P RVUX[V^RQ^SY \SV
QPk^Y_ P[Q^SYX PQ UP[O RS^YQ ^Y Q^ZU h zOU ZSXQ _UYUVPc QfR U S\ XQVPQU_f
\SV QPk ^Y_ PY P[Q^SY PQ Q^ZU � ZPf j U P \]Y[Q^SY S\ QOU UYQ^VU �O^XQSVf�
S\ QOU XfXQUZ ]R QS Q^ZU � PYW ZPf PcXS ^Y`Sc`U VPYWSZ ^wPQ^SY h zO]X d



��

P XQVPQU_f ^X P XUQ S\ \]Y[Q^SYX
� � �� �� � � � � �

TOUVU � � WUYSQUX QOU O ^XQSVf ]R QS Q^ZU � � sd QOPQ ^X d QOU XUe]UY[U
�� �8 � � �  �8  � � � � � � �8 � d � ^X P R SXX^j cU P[Q^SY TOUY QOU XfXQUZ ^X ^Y XQPQU
� � � � � m � s � � � � � m � � � � sd PYW QOU X]Z S\ QOU � � ^X sh zOU ^YQUVRVUQP{
Q^SY ^X � ^\ � �� WUYSQUX QOU O^XQSVf ]R QS Q^ZU � � s PYW � � WUYSQUX QOU
SjXUV`UW XQPQU PQ Q^ZU � d QOUY QOU RVSjPj^c^Qf S\ QPk^Y_ P[Q^SY � PQ Q^Z U
� ^X � � �� �� � � � � hzOU XfXQUZ OPX PY PXXS [^PQUW QVPYX^Q^SY \]Y[Q^SY QOPQ ZPRX �XQPQU d
P[Q^SY � RP^VX QS P RVSjPj^c^Qf W^XQV^j]Q^SY S`UV �XQPQU d OUPW W^VU[Q^SY �
RP^VX h b\ � �� � � PYW P[Q^SY 8 � � � d QOUY QOU RVSjPj^c^Qf QOPQ � � � �
^X WUQUVZ ^YUW jf QOU QVPYX^Q^SY \]Y[Q^SY h � ^`UY P W^XQV^j]Q^SY S`UV QOU
^Y^Q^Pc SjXUV`UW XQPQUX S\ QOU XfXQUZ PYW P XQVPQU_f � d QOU XUe]UY[U
�� � �8 � � � � m � s � � � �
 ^X P XQS [OPXQ^[ RVS [UXX [PccUW P  PVkS` WU[^X^SY
RVS [UXX h

o [UVQP^Y VUTPVW XQV][Q]VU ^X ^ZRSXUW SY P  PVkS` WU[^X^SY RVS [UXX �
TOUYU`UV QOU XfXQUZ ^X ^Y XQPQU � PYW P[Q^SY � ^X QPkUY d TU PXX]ZU QOPQ
P kYSTY VUTPVW | �� ^X ^Y[]VVUW h bY SVWUV QS [SYX^WUV QOU P[[]Z]cPQUW
VUTPVWX S\ P RVS [UXX S`UV Q^Z U d TU YUUW QOU \S ccST ^Y_ YSQPQ^SY h �UQ � �
jU QOU VPYWSZ `PV^Pj cU TO^[O ^X Ue]Pc QS | �� ^\ � � � � d 8 � � � h �UQ
�� q� � y j U QOU U�R U[QUW VUTPVW S\ � � TOUY QOU XQVPQU_f ^X � h zOPQ ^X d

�� q� � y � �
� �� vVSj q� � � � �8 � � � � XQVPQU_f ^X� y| ��

zOU \SccST ^Y_ e]PYQ^Q^UX PVU PZSY_ QOSXU ZSXQ [SZZSYcf XQ]W^UW \SV
 PVkS` WU[^X^SY RVS [UXXUX h

 �� �7� � ������ � �� 4�� � �UQ � j U P �vh �UQ

rUTPVW �� � � � � ZP�� � 	�
�
� �� q� � y


WUYSQU QOU ZP� ^Z]Z QSQPc U�R U[QUW VUTPVW S\ � QOPQ [PY j U P[{
[]Z]cPQUW S`UV QOU gVXQ � XQURX d TOUVU QOU ZP� ^Z]Z ^X QPkUY S`UV
Pcc XQVPQU_^UX � h
�74 � ���� � �7� � ������� � �� 4�� � zOU e]PYQ^Qf

zSQPc{rUTPVW �� � � � � c^Z
	 �

rUTPVW �� � � � �

^\ ^Q U� ^XQX d ^X [PccUW QOU QSQPc VUTPVW S\ QOU �v � h �SQU QOPQ
QOU c^Z ^Q ZPf j U ^YgY^Qfh
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� ��5��� 7�� � �� 4��� �UQ m � � � s � � ^X VU\UVVUW QS PX QOU W^X[S]YQ
\P[QSV h �UQ

� �� �� � � � � ��
�
� �

�
�� q� � y

j U QOU U�RU[QUW W^X[S]YQUW VUTPVW S\ � T ^QO XQVPQU_f � h �UQ
� ^X[S]YQUW{rUTPVW �� � � � � X]R� � �� �� � � �

WUYSQU QOU X]RVUZ]Z d S`UV Pcc XQVPQU_^UX � d S\ QOU U�RU[QUW W^X{
[S]YQUW VUTPVW S\ � T ^QO XQVPQU_f � h

o `PV^PYQ S\ QOU �v ZSWUc ^X QOU ]YSjXUV`Pj cU �vd SV ��vd
ZSWUc h bY QO^X ZSWUc d QOU XQVPQU_f ^X VUXQV^[QUW XS QOPQ QOU [OS^[U S\
P[Q^SY Z Pf WUR UYW SY � PYW PcXS SY QOU O^XQSVf S\ P[Q^SYX ]R QS Q^ZU
� � sd j]Q ZPf YSQ WURUYW SY QOU O ^XQSVf S\ XQPQUX h zO]X d P XQVPQU_f \SV P
��v ^X PY ^YgY^QU XUe]UY[U S\ P[Q^SYX h �SQO ��v nX PYW �v nX PVU
P XR U[^Pc [PXU S\ v��v nX SV vPVQ^Pccf �jXUV`Pj cU  PVkS` � U[^X^SY
vVS [UXXUX d ^Y TO^[O QOU XQVPQU_f Z Pf WUR UYW SY RPVQ^Pc ^Y\SVZPQ^SY
PjS]Q QOU O^XQSVf S\ XQPQUX d ^Y PWW^Q^SY QS QOU O^XQSVf S\ P[Q^SYX h

zOU zSQPc rUTPVW vVSjcUZ \SV ��v nX ^X � _ ^`UY P ��v � d WU{
[^WU TOUQOUV zSQPc{rUTPVW �� � 	 s}~ �TOUVU ^Y QOU WUgY^Q^SY S\ zS{
QPc rUTPVW d rUTPVW �� � � � ^X Z P� ^Z ^wUW S`UV Pcc XQVPQU_^UX QOPQ PVU VU{
XQV^[QUW PX \SV ��v nX� h i^Z ^cPVcfd QOU � ^X[S]YQUW rUTPVW vVSjcUZ \SV
��v nX ^X � _ ^`UY P ��v � PYW P W^X[S]YQ \P[QSV � d WU[^WU TOUQOUV
� ^X[S]YQUW{rUTPVW �� � 	 s}~ h

��v nX PYW sR\P nX PVU [cSXUcf VUcPQUW d PX TU YST U�RcP^Y h �UQ � jU P
sR\P PYW T ^QOS]Q cSXX S\ _UYUVPc^Qf PXX]ZU QOPQ � PcTPfX ZS`UX ^QX OUPW
QS QOU V^_OQ PQ U`UVf XQUR h �]VQOUVZSVU d PXX]ZU QOPQ � PcTPfX VU� U[QX
^\ QOU ^Y^Q^Pc XfZjSc ]YWUV QOU ^YR]Q OUPW ^X YSQ � SV ^\ � ^X VUPW TOUY
QOU OUPW S\ � OPX ZS`UW V^_OQ S	 QOU cU\QZSXQ � d PYW QOPQ � UYQUVX
PY PjXSVj ^Y_ XQPQU �P[[URQ SV VU� U[Q� TOUY � ^X VUP[OUW h �UQ � j U QOU
PcROPj UQ S\ � h �ST cUQ � jU P ��v T ^QO QOU XPZU XQPQU XRP[U PX �
T ^QO QOU \S ccST ^Y_ RVSRUVQ^UX h zOU Y]ZjUV S\ P[Q^SYX S\ � PXXS [^PQUW
T ^QO UP[O XQPQU ^X �� � � ~ �QOU ��~� ^Y[c]WUX QOU UYWZPVkUVX� d PYW QOU
QVPYX^Q^SY \]Y[Q^SY S\ � ^X ^WUYQ^[Pc QS QOPQ S\ � h oYf QVPYX^Q^SY QOPQ
[P]XUX � QS UYQUV QOU P[[URQ XQPQU \VSZ P XQPQU SQOUV QOPY QOU P[[URQ
XQPQU ^QXUc\ OPX P VUTPVW S\ s PYW Pcc SQOUV QVPYX^Q^SYX OP`U P VUTPVW S\
m h zO^Yk S\ QOU P[[URQ XQPQU PX P _SPc XQPQU � QOUY QOU QSQPc VUTPVW S\
� SY P _^`UY XQVPQU_f ^X QOU RVSjPj ^c^Qf S\ U`UYQ]Pccf VUP[O ^Y_ QOU _SPc
XQPQU SY QOPQ XQVPQU_fh �SQU QOPQ QOUVU ^X P s{ s [SVVUXR SYWUY[U j UQTUUY
^YR]QX �	 � S\ � PYW XQVPQU_^UX S\ � QOPQ XQPVQ T ^QO �	� h �UQ � � j U
PYf XQVPQU_f [SVVUXR SYW^Y_ QS ^YR]Q XQV^Y_ 	 h zOUY QOU RVSjPj^c^Qf QOPQ
� P[[URQX 	 Ue]PcX QOU QSQPc VUTPVW S\ � SY XQVPQU_f � � h
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zOUSVUZ x \SccST X ^ZZUW^PQUcf \VSZ QOU \S ccST ^Y_ XQVSY_UV VUX]cQ h
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zO^X VUX]cQ \S ccST X W^VU[Qcf \VSZ QOU VUcPQ^SYXO^R j UQTUUY sR\P nX PYW
��v nX WUX[V^j UW Pj S`U d QS_UQOUV T ^QO zOUSVUZ p h �UQ

�
� m �

�
� s j U

_^`UY PYW cUQ � j U P sR\P QOPQ U^QOUV P[[URQX XSZU XQV^Y_ T ^QO RVSjPj^c^Qf
PQ cUPXQ s �

�
SV P[[URQX Pcc XQV^Y_X T ^QO RVSjPj^c^Qf PQ ZSXQ

�
h �UQ � j U

QOU [SVVUXR SYW^Y_  PVkS` WU[^X^SY RVS [UXX PX WUX[V^j UW Pj S`U h zOUY d
� P[[URQX XSZU XQV^Y_ T ^QO RVSjPj^c^Qf PQ cUPXQ s �

�
^\ PYW SYcf ^\ QOU

]YSjXUV`PjcU QSQPc VUTPVW S\ � ^X PQ cUPXQ s�
�
d PYW � P[[URQX Pcc XQV^Y_X

T ^QO RVSjPj^c^Qf PQ ZSXQ
�

^\ PYW SYcf ^\ QOU ]YSjXUV`PjcU QSQPc VUTPVW
S\ � ^X PQ ZSXQ

�
h

���� �� � � � � ��5��� 7�� � �� 4�� � ������ � �� ���� �� �� ����5���
4����

zOU RVSS\ ^X P X^ZRcU ZSW^g[PQ^SY S\ QOU PV_]ZUYQ \SV QOU zSQPc rU{
TPVW RVSjcUZ h �UQ s}~ � � � sd PYW [SYX^WUV QOU W^X[S]YQUW VUTPVW S\
P ��v SjQP^YUW ^Y QOU RVU` ^S]X VUW][Q^SY h �	U[Q^`Ucfd QOU W^X[S]YQ
� P[QX PX P R UYPcQf PQ U`UVf XQUR d PYPcS_S]X QS UYQUV^Y_ QOU VU� U[Q XQPQU
T ^QO RVSjPj^c^Qf s � � PQ UP[O XQUR h o YPQ]VPc ^WUP d QOUY d ^X QS QVf QS �4 ��
4�5� �� 7 7��� 6 ��4 �7	 �	 4����� 4 ����� PQ UP[O QVPYX^Q^SY S\ QOU ��vh
iR U[^g[Pccfd cUQ � � j U SjQP^YUW \VSZ � jf WU[VUPX^Y_ QOU RVSjPj^c^Qf
S\ UP[O QVPYX^Q^SY S\ � \VSZ Pcc XQPQUX jf P \P[QSV S\ �s � � � PYW QOUY
^Y[VUPX^Y_ QOU RVSjPj^c^Qf S\ UYQUV^Y_ QOU P[[URQ �_SPc� XQPQU jf � h

�SVQ]^QS]Xcfd QO^X ZSW^g[PQ^SY OPX QOU WUX^VUW U	U[Q � ^\ QOU ��v
� OPX P XQVPQU_f TOUVUjf QOU _SPc XQPQU ^X VUP[OUW T ^QO RVSjPj^c^Qf
_VUPQUV QOPY s}~ d QOUY QOU W^X[S]YQUW VUTPVW S\ � � ^X _VUPQUV QOPY s}~ h
�]VQOUVZSVU d ^\ SY Pcc XQVPQU_^UX QOU QSQPc VUTPVW S\ � ^X cUXX QOPY s}~ d
QOUY X^Z ^cPVcf SY Pcc XQVPQU_^UX QOU W^X[S]YQUW VUTPVW S\ � � ^X cUXX QOPY
s}~ h o kUf RVSR UVQf S\ � QOPQ UYX]VUX QO^X ^X QOPQ d SY PY ^YR]Q | d
� ZPf SYcf UYQUV QOU P[[URQ XQPQU ]RSY VUP[O^Y_ QOU V^_OQ UYWZPVkUV
XfZjSc d � d \SV QOU gVXQ Q^ZU h

� ����	 
�������
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q�S]Q^c^UV UQ Pc hd sttty �S]Q^c^UV d � hd �UPY d z hd PYW 	 PYkX d i h �sttt� h � U{
[^X^SY QOUSVUQ^[ R cPYY^Y_ � iQV][Q]VPc PXX]ZRQ^SYX PYW [SZR]QPQ^SYPc
cU`UVP_U h �����4 � �� � � 7�� 5�4 � �� 7�� ��� ��5� � ���4�5� d ss�s�tl h

q�SYWSY PYW � ^RQSY d st�ty �SYWSY d o h PYW � ^RQSY d r h �st�t� h �Y QOU
[SZRcU� ^Qf S\ XRP[U jS]YWUW ^YQUVP[Q^`U RVSS\X h bY � ��5������ � ��
7� � ��7� ����4 � ���� �	�6 ����� �� 7� � ����47���� �� ���6 � 7��
�5��� 5�d RP_UX lp~�lpx h

q� UVZPY d stxmy � UVZPY d � h �stxm� h  �� �7� � 747� � 4�	���4� � �5�����
� ��5����� d `Sc]ZU px S\ � 47� �� 47�5� �� �5���5� 4�� ��� ��������
�� ��7�� �	 
 �� �� 4�� h o [PWUZ ^[ vVUXX h

q�TSVk PYW iQS [kZUfUV d sttmy �TSVk d � h PYW iQS [kZUfUV d � h �sttm� h o
Q^ZU{[SZRcU� ^Qf _PR \SV QTS{TPf RVSjPj^c^XQ^[ gY^QU XQPQU P]QSZPQP h
���� � � ���6 � 7�d st �sm ss� sm~u h

q�TSVk PYW iQS [kZUfUV d stt~y �TSVk d � h PYW iQS [kZUfUV d � h �stt~� h
� ^Y ^QU XQPQU `UV^gUVX ^ � QOU R STUV S\ ^YQUVP[Q^SY h � � � �� d ut �l � ��mm�
�~� h

q�VU^`PcWX d st� sy �VU^`PcWX d r h �st� s� h vVSjPj^c^XQ^[ QTS{TPf ZP[O^YUX h
bY � ��5� �� 7� � �� 7���47���4 � �	�6����� �� � 47� �� 47�54 � ����4�
7���� �� ���6 � 7�� �5��� 5� �6 ���� ��� ��� �4� ��57��� � �7�� �� ���6 � 7��
�5��� 5�
 � d RP_UX uu�l� h

q� cP^XQUV PYW iOPcc^Q d stt�y � cP^XQUV d b h PYW iOPcc^Q d � h �stt�� h o]{
QSZPQ^[^Qf ^^^ � vScfYSZ ^Pc P]QSZPQ^[^Qf PYW [SYQU� Q{\VUU cPY_]P_UX h
���6 � 7� 5��6 ��� �d x �ux s�u�x h

q� VUUYjUV_ PYW NU^XX d st�py � VUUYj UV_ d o h � h PYW NU^XX d o h �st�p� h o
cSTUV jS]YW \SV RVSjPj^c^XQ^[ Pc_SV^QOZ X \SV gY^QU XQPQU ZP[O^YUX h � �
���6 � 7� �	� 7� �5��d uu ���� sm� h

q	SR [VS\Q PYW � ccZ PY d stxty 	SR [VS\Q d � h � h PYW � ccZ PY d � h � h �stxt� h
�� 7����57��� 7� �� 7�� 474 � ���	
 �4���4� ��
 4�� ���6 � 747���h oW{
W^XSY NUXcUfh

q� PYURX d st�ty � PYURX d � h �st�t� h iQS [OPXQ^[^Qf S\ QOU cPY_]P_UX P[[URQ{
Pj cU jf QTS{TPf gY^QU RVSjPj^c^XQ^[ P]QSZ PQP h � ��	��7�4	4 � 47�� �
47�	4d s�pu� xx h

q� PYURX PYW �VU^`PcWX d sttmy � PYURX d � h PYW �VU^`PcWX d r h �sttm� h  ^Y{
^Z Pc YSYQV^` ^Pc XRP[U [SZRcU� ^Qf S\ RVSjPj^c^XQ^[ SYU{TPf Q]V^Y_ ZP{
[O^YUX h bY � ��5 � �� 7� � ���� ����5� �� � 47� �� 47�54 � ����47���� ��
���6 � 7�� �5��� 5�
 �6 ���� �� ��� �4� ��57��� � �7�� �� ���6 � 7�� �5��
��5�
 � �� d RP_UX u���up sh



��

q� PVR d stpxy � PVR d r h  h �stpx� h iSZU jS]YWX SY QOU XQSVP_U VU{
e] ^VUZUYQX S\ XUe]UYQ^Pc Z P[O^YUX PYW Q]V^Y_ ZP[O^YUX h � � � �� d
sl �u� �lx��l�t h

q�U^_OQSY PYW r ^`UXQ d st�uy �U^_OQSY d � h z h PYW r ^`UXQ d r h � h �st�u� h
zOU ZPVkS` [OP^Y QVUU QOUSVUZ h zU[OY^[Pc rUR SVQ  bz ���i�z {~lt d
�Pj SVPQSVf \SV �SZR]QUV i[^UY[U d  PXXP[O]XUQQX bYXQ^Q]QU S\ zU[O{
YScS_fd �PZjV^W_U d o �o cXS ^Y b��� zVPYXP[Q^SYX SY bY\SVZPQ^SY
zOUSVfd bz{ux �p� d �st�p� xuu{xl~� h

q� ^RQSY d st�ty � ^RQSY d r h � h �st�t� h rU[]VX^`Ucf UY]ZUVPjcU cPY_]P_UX
OP`U gY^QU XQPQU ^YQUVP[Q^`U RVSS\X h zU[OY^[Pc rURSVQ �i{zr{~ su{�t d
� URPVQZUYQ S\ �SZR]QUV i[^UY[U d vV^Y[UQSY �Y^`UVX^Qfd vV^Y[UQSY d
� h� h

q� ^QQZ PY d sttxy � ^QQZ PY d  h � h �sttx� h vVSjPj^c^XQ^[ RVSR SX^Q^SYPc R cPY{
Y^Y_ � rURVUXUYQPQ^SYX PYW [SZRcU� ^Qfh bY � ��5 � ���7��� 7� � 47���4 �
���� ����5� �� � � 
 ��� � � ���� d RP_UX xl�� x�l h

q P[PV^U d stt�y  P[PV^U d b h �stt�� h iRP[U{U� [^UYQ WUQUVZ ^Y ^XQ^[ X^Z]cP{
Q^SY S\ RVSjPj ^c^XQ^[ P]QSZPQP h ���� � � ���6 � 7�d ~x �~� �ll��lp� h

q PWPY^ UQ Pc hd sttty  PWPY^ d � hd �SYWSY d o hd PYW 	PYkX d i h �sttt� h �Y
QOU ]YWU[^WPj^c^Qf S\ RVSjPj^c^XQ^[ R cPYY^Y_ PYW ^YgY^QU{OSV^wSY RPV{
Q^Pccf SjXUV`PjcU ZPVkS` WU[^X^SY RVS [UXX RVSj cUZ X h bY � ��5 � � �� 7��� 7�����4 � ���� ����5� �� � �7�� 5�4 � �� 7�� ��� ��5�h

q SSVU d st�py  SSVU d � h � h �st�p� h ���4�	�� ���6 ���� �� 7� �� ������ 7�4 �
� 45����� d RP_UX s~t� s�u h oYYPcX S\  PQO h iQ]W^UX �S h ul h vV^Y[UQSY
�Y^`UVX^Qf vVUXX d vV^Y[UQSY d � h � h

qvPRPW^Z ^QV^S] PYW zX^QX^k c^X d st�xy vPRPW^Z ^QV^S] d � h 	 h PYW zX^QX^k{
c^X d � h � h �st�x� h zOU [SZRcU� ^Qf S\ ZPVkS` WU[^X^SY RVS [UXXUX h � 47��
�� 47�5� �� �6 ��47���� � ���4�5� d s~ �u� �ll s�l�m h

qvPw d stxsy vPw d o h �stxs� h �� 7����57��� 7� � ���4����� 7�5 � � 7�� 474h o [P{
WUZ ^[ vVUXX h

qvSZUVPY[U UQ Pc hd sttxy vSZUVPY[U d � hd rSjXSY d � h  hd PYW iOPcc^Q d � h
�sttx� h o]QSZPQ^[^Qf ^^ � �UX[V^RQ^SYPc [SZRcU� ^Qf ^Y QOU ]YPVf [PXU h
� ����7�54 � ���6 � 7�� �5���5�d s�m �s{~� �s� s�~m sh

qrPj^Y d stpuy rPj ^Y d  h � h �stpu� h vVSjPj ^c^XQ^[ P]QSZPQP h ��� ��� 47���
4�� ��� 7�� �d p �~um�~l� h

qrP` ^k]ZPV d stt~y rP`^k]Z PV d � h �stt~� h iSZU SjXUV`PQ^SYX SY ~{TPf
RVSjPj ^c^XQ^[ gY^QU P]QSZPQP h bY ��57��� � �7�� �� ���6 � 7�� �5��� 5�d
`Sc]ZU p�~ d RP_UX ut~�lmu h iRV^Y_UV{�UVcP_ h

qiPcSZPP PYW iS^QQS cP d stx�y iPcSZ PP d o h PYW iS^QQS cP d  h �stx�� h
�� 7�� 474�7� ����7�5 4�6 �57� �� � ��� 4 � 6 �� �� ������ h zU� QX PYW  SYS{
_VPROX ^Y �SZR]QUV i[^UY[U h iRV^Y_UV{�UVcP_ d �UT �SVk h



��

qiOPcc^Q PYW � VU^QjPVQ d sttpy iOPcc^Q d � h PYW � VU^QjPVQ d � h �sttp� h o]{
QSZPQ^[^Qf ^ � vVSR UVQ^UX S\ P ZUPX]VU S\ WUX[V^RQ^SYPc [SZRcU� ^Qfh � �
���6 � 7� �	� 7�� � �5��d �u �sm�~� h

qz]VPkP^YUY d stpty z]VPkP^YUY d vh �stpt� h �UYUVPc^XUW P]QSZPQP PYW
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