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	]^POWOaaVR� POaXmOa]^ZUVR� X]W]mPVSQR
'��)*� R^[RRZh� ]\aQW� QT� ]Za]^ade� aV_PV^[O,
aQc� QaXP]ZU]_QQ*� _]T^][ROX� QTilVXh� _P],
ZXPVaZX^Oaaij�ZXPiUXiPi�]brOUX]^*�_P]TPVl,
ade� \[R� POaXmOa]^ZU]m]� QT[ilOaQR� _]� Z]^],
Ui_a]ZXQ�_[]ZUQe�ZOlOaQc�'ZUVa]^*�X]W]mPVWW)
ZPO\ZX^VWQ� Qe� \OaZQX]WOXPQlOZU]m]� VaV[QTV
Z�[QaOcadW�PVTPOgOaQOW����WW���VU�QT^OZX,
a]*� \OaZQX]WOXPQlOZUQc� VaV[QT� ]Za]^Va� aV
]_PO\O[OaQQ�PVZ_PO\O[OaQR�^� ]b[VZXQ� ZUVaV
U]pSSQ`QOaXV� ]Z[Vb[OaQR� POaXmOa]^ZU]m]
QT[ilOaQR�^�O\QaQ`Ve��ViaZSQ[\V*�U]X]PdO
\V[OO�bi\iX�]b]TaVlVXhZR�UVU�X]W]mPVSQlOZ,
UVR�_[]Xa]ZXh���]ZU][hUi�U]pSSQ`QOaX�]Z[Vb,
[OaQR� POaXmOa]^ZU]m]� QT[ilOaQR� ]\a]TaVla]
TV^QZQX�]X�p[OWOaXa]m]�Z]ZXV^V�]bPVT`V�Q�Om]
_[]Xa]ZXQ*�X]�pX]�Q�_]T^][ROX�_][ilVXh�Z^O,
\OaQR� ]� Om]� Z]ZXV^O�Q� ZXPiUXiPO� s�t�

�][QlOZX^Oaadc�\OaZQX]WOXPQlOZUQc�VaV,
[QT�X]W]mPVWW�aV�_PVUXQUO�_PQWOaROXZR�\],
ZXVX]la]�PO\U]*� m[V^adW�]bPVT]W*� \[R� ]`Oa,
UQ�ZXO_OaQ�aO]\a]P]\a]ZXQ�ZXPiUXiPd�]brOU,
XV� QZZ[O\]^VaQR*� U]m\V� XPi\a]� Z\O[VXh� XV,
U]O�TVU[jlOaQO�aV�]Za]^O�UVlOZX^Oaa]m]�^Q,
TiV[ha]m]� VaV[QTV� X]W]mPVWW�

��PVb]XO�_PO\[]qOa�WOX]\����QZZ[O\]^V,
aQc�bQ]WQaOPV[]^�_]�eVPVUXOPQZXQUVW�QTWO,
POaade�PVZ_PO\O[OaQc�X]W]mPVSQlOZU]c�_[]X,
a]ZXQ� _]� Qe� ]brOWi*� Z� `O[hj� \V[haOcgOc
U[VZZQSQUV`QQ� Q� Q\OaXQSQUV`QQ� Z]ZXV^V� Q
ZXPiUXiPd� bQ]WQaOPV[]^�

�brOUX]W� QZZ[O\]^VaQR� \Vaa]c� PVb]Xd
R^Q[QZh� bQ]WQaOPV[d� _]lOlade� UVWaOc*� U],
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�VTPVb]XVa�WOX]\�Q\OaXQSQUV`QQ�Z]ZXV^V�Q�ZXPiUXiPd�bQ]WQaOPV[]^�ZPO\ZX^VWQ�POa,
XmOa]^ZU]c�U]W_hjXOPa]c�X]W]mPVSQQ���]UVTVaV�^]TW]qa]ZXh�U[VZZQSQUV`QQ�bQ]WQaOPV,
[]^�_]�X]W]mPVSQlOZUQW�_PQTaVUVW*�U]X]PVR�Z]]X^OXZX^iOX�U[VZZQSQUV`QQ�aV�]Za]^O�_PR,
Wde�WOX]\]^�QZZ[O\]^VaQR�Z]ZXV^V�Q�ZXPiUXiPd���dR^[Oa�]_XQWV[hadc�aVb]P�Q\OaXQSQ,
`QPijkQe�_PQTaVU]^�Q�]_XQWV[haVR�U[VZXOPQTV`QR�

X]PdO� ]bPVTijXZR� _PQ� _VXV[]mQlOZUQe� _P],
`OZZVe�^�]PmVaQTWO�lO[]^OUV�
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�bPVT`d�bQ]WQaOPV[]^�_P]e]\Q[Q�\OXV[h,
a]O� ��,QZZ[O\]^VaQO� aV� X]W]mPVSVe� XQ_V
%? D#G�10 �Q�?=D=-%#9�%G�H���bPVT`d
_]WOkV[QZh�̂ �̀ Q[Qa\PQlOZUij�_][]ZXh�UV[Qb,
P]^]la]m]�SVaX]WV*�^dbPVaa]m]�\[R�pXQe�QZ,
Z[O\]^VaQc�aV�]Za]^O�POTi[hXVX]^�W]\O[QP],
^VaQR� Q� ]_XQWQTV`QQ� _P]`OZZV� QTWOPOaQc�
�VaX]W� ^d_][aOa� QT� ]PmVaQlOZU]m]� ZXOU[V
\QVWOXP]W�����WW*�X][kQa]c�0 �WW�Z�`Q[Qa\,
PQlOZU]c� U]VUZQV[ha]c� _][]ZXhj� \QVWOXP]W
�1��WW���]W]mPVSQlOZU]O� ZUVaQP]^VaQO�_P],
QT^]\Q[]Zh�Z�gVm]W��*���Q[Q�� �WW*�U]X]Pdc
TV^QZO[� ]X� PVTWOP]^� ]bPVT`V� 	UVaQP]^VaQO
]ZikOZX^[R[]Zh� _PQ� \^ie� ]PQOaXV`QRe� UVW,
aOc� ^�SVaX]WOn� ^� aV_PV^[OaQQ� aVQb][hgOm]
PVTWOPV� UVWaR� Q� _OP_Oa\QUi[RPa]� OWi�� �V,
XOW�_]�i^O[QlOaadW�QT]bPVqOaQRW�_][ilOa,
ade� ZUVa]^� _P]^]\Q[QZh� QTWOPOaQR� PVZ_PO,
\O[OaQc� TaVlOaQc� X]W]mPVSQlOZU]c� _[]Xa],
ZXQ�_]�_[]kV\Q�ZUVa]^�

�VU� UVU� QaS]PWVXQ^a]ZXh� _PO\[VmVOW]c
WOX]\QUQ� QZZ[O\]^VaQR� bQ]WQaOPV[]^� ]_PO,
\O[ROXZR�XOW*�aVZU][hU]�Qe�X]W]mPVSQlOZUQO
eVPVUXOPQZXQUQ�TV^QZRX�]X�]PQOaXV`QQ�_[]Z,
U]ZXQ�ZUVaQP]^VaQR*�X]�\[R�^dR^[OaQR�XVU]c
TV^QZQW]ZXQ�bd[V�QZZ[O\]^VaV�mPi__V�]bPVT,
`]^*� PVZ_PO\O[OaQO� X]W]mPVSQlOZUQe� eVPVU,
XOPQZXQU� U]X]Pde� ]_PO\O[R[QZh� _PQ� ^]ZhWQ
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PVT[Qlade�PV^a]^OP]RXade�_][]qOaQRe�_[]Z,
U]ZXQ�ZUVaQP]^VaQR����POTi[hXVXO�bd[]�iZXV,
a]^[Oa]*� lX]�SiaU`QQ�PVZ_PO\O[OaQR� X]W]m,
PVSQlOZU]c�_[]Xa]ZXQ��]\a]m]�Q�X]m]�qO�]b,
PVT`V�_PQ�PVTade�]PQOaXV`QRe�^]�^POWR�ZUV,
aQP]^VaQR�Z]m[VZijXZR�WOq\i�Z]b]c�aV�iP]^,
aO�TaVlQW]ZXQ���|�_]�UPQXOPQRW��][W]m]P],
^Vy	WQPa]^V*� �Q[U]UZ]aV*��QgOPV� Q�	Xhj,
\OaXV�

�]Z[O�_P]^O\OaQR�X]W]mPVSQlOZUQe�QZZ[O,
\]^VaQc� ]bPVT`d� PVZ_Q[Q^V[QZh� aV� X]aUQO
_[VZXQad,g[QSd�_PQb[QTQXO[ha]�_VPV[[O[h,
a]�_[]ZU]ZXRW�X]W]mVSQlOZUQe�ZUVa]^*�U]X],
PdO�_]\^OPmV[QZh�Z[O\ijkQW�^Q\VW�p[OWOa,
Xa]m]�Q� ZXPiUXiPa]m]� VaV[QTV� s�t�

�OaXmOa]Z_OUXPV[hadc�WQUP]VaV[QT�'�	��)
bQ]WQaOPV[]^�_P]^]\Q[ZR�Z�_]W]khj�_PQb],
PV�%���-����-0*�]b]Pi\]^Vaa]m]�_PQZXV^U]c
\[R� paOPm]\QZ_OPZQ]aa]m]� �	���� �� QZ_][h,
TiOW]W�_PQb]PO*�UP]WO�_P]^O\OaQR�WQUP]VaV,
[QTV*� POmQZXPQPiOXZR� QT]bPVqOaQO� ^]� ^X],
PQlade�p[OUXP]aVe�QZZ[O\iOW]m]�ilVZXUV�_],
^OPea]ZXQ� ]bPVT`V� 'POqQW� PVZXP]^]c� p[OUX,
P]aa]c�WQUP]ZU]_QQ)���XQ�WOX]\d�_PO\]ZXV^,
[R[Q�QaS]PWV`Qj�]�[]UV[ha]c�U]a`OaXPV`QQ
eQWQlOZUQe�p[OWOaX]^�^�ilVZXUO�QZZ[O\iOW],
m]�]bPVT`V�� *��WW��Q�_]T^][R[Q�Zi\QXh�]�PVZ,
_PO\O[OaQQ�eQWQlOZUQe�p[OWOaX]^�^�PVZZWVX,
PQ^VOW]W�]brOWO�

�_PO\O[OaQO� p[OWOaXa]m]� Z]ZXV^V*� iZPO\,
aOaa]m]�_]�^ZOWi�]brOWi�]bPVT`]^*�_P]^]\Q,
[]Zh� WOX]\]W� POaXmOa]S[i]POZ`OaXa]m]� VaV,
[QTV�'���)�aV�_PQb]PO�F/#,� �

�VlOZX^OaaVR�]`OaUV�_PQZiXZX^QR�̂ �QZZ[O,
\iOW]W� ]bPVT`O� X]c� Q[Q� Qa]c�SVTd� ]ZikO,
ZX^[R[VZh� WOX]\]W� POaXmOa]SVT]^]m]� VaV[Q,
TV�aV�\QSPVUX]WOXPO�XQ_V������0, 5�

��XVb[Q`O���_PQ^O\Oad�POTi[hXVXd�_][i,
lOaadO� \[R�gOZXQ� XQ_Qlade� ]bPVT`]^�� �Va,
adO� pX]c� XVb[Q`d� Z]]X^OXZX^ijX� aVQb][OO
lVZX]� ^ZXPOlVjkQWZR� ^� aVgOW� POmQ]aO� '�],
P]aOqZUVR�]b[VZXh)�XQ_VW�UVWaOc�_]lOU�s�t�

�VPVUXOPa]c� ]Z]bOaa]ZXhj� ^ZOe� QZZ[O\],
^Vaade�]bPVT`]^�R^[ROXZR�Qe�_PQaV\[Oqa]ZXh
U�ZWOgVaa]Wi�XQ_i*�X]�OZXh�UVq\dc�QT�aQe
Z]ZX]QX�QT�aOZU][hUQe�bQ]WQaOPV[hade�U]W,
_]aOaX� Q� ]PmVaQlOZU]c� Z]ZXV^[RjkOc�� �VU*
aV_PQWOP*� ^O^O[[QX� '^O\\O[[QX)� ^ZXPOlVOXZR
^� � |� UVWaOc*� ZXPi^QX�u� ^� 8 |z� ^]� ^ZOe
UVWaRe� _PQZiXZX^ijX� Z]O\QaOaQR�S]ZS]PV
'^QX[]UQX*� e[]PV_VXQX*� mQ\P]UZQ[V_VXQX� Q[Q
V_VXQX)���]pX]Wi�i_P]kOaaVR�U[VZZQSQUV`QR

_]�QT^OZXa]c�ZeOWO�\O[OaQR�UVWaOc�aV�]UZV,
[VXd*� S]ZSVXd*� iPVXd� Q� UVWaQ� ]PmVaQlOZ,
U]c�_PQP]\d�s�*��t�aO�pSSOUXQ^aV���P]WO�X]m]*
QWOjXZR� TaVlQXO[hadO� []UV[hadO� aO]\a],
P]\a]ZXQ�ZXP]OaQR�^ZOe�QTilOaade�]bPVT`]^�

	]m[VZa]� \VaadW��	��*� p[OWOaXadc� Z],
ZXV^� ^� UVq\]c� X]lUO� '��� WW�*� lX]� Z]]X^OX,
ZX^iOX�_[]kV\Q�_V\OaQR�p[OUXP]aa]m]�T]a\V
^� \Vaa]W� WOX]\O)� QZZ[O\iOW]c� _]^OPea]ZXQ
Z_Q[V�UVWaR�ZikOZX^Oaa]�PVT[QlVOXZR�X][h,
U]� U]a`OaXPV`QOc� p[OWOaX]^�� �VlOZX^Oaadc
qO�Z]ZXV^�p[OWOaX]^�_]^X]PROXZR�̂ �UVq\]c�X]l,
UO���X]X�SVUX�Z^Q\OXO[hZX^iOX�]�_PQZiXZX^QQ�^
UVq\]c�X]lUO�]bPVT`V�'���WW�)�_PVUXQlOZUQ�̂ ZOe
QT� ]bPVTijkQe� \Vaadc� UVWOah� Z]O\QaOaQc*
^U[jlVR�Q�]PmVaQlOZUij�Z]ZXV^[Rjkij*�U]X],
PVR�^�XVb[Q`O���]b]TaVlVOXZR�UVU�D��L�

	]lOXVaQO� iUVTVaade� ZXVa\VPXade�WOX],
\QU� VaV[QTV� _]T^][Q[]� _]� ZXOeQ]WOXPQlOZ,
UQW� Z]]Xa]gOaQRW�SVT*� ^e]\RkQe� ^� Z]ZXV^
]bPVT`]^*� Q� \VaadW� ]� U]a`OaXPV`QQ� ]X\O[h,
ade� p[OWOaX]^� PVZZlQXVXh� U][QlOZX^]� UVq,
\]c�SVTd�^]�^ZOe�]bPVT`Ve�
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�V�Z[O\ijkOW�pXV_O�QZZ[O\]^VaQc�]ZikO,
ZX^[R[VZh�U[VZZQSQUV`QR�]bPVT`]^�_]�POTi[h,
XVXVW�X]W]mPVSQlOZUQe�Q�POaXmOa]ZXPiUXiP,
ade�QZZ[O\]^VaQc�aV�]Za]^O�WOX]\]^�Q�ZPO\ZX^
U[VZXOPa]m]� VaV[QTV�

�Vq\dc�QZZ[O\iOWdc�]bPVTO`�eVPVUXOPQ,
TiOXZR� ^O[QlQa]c� �� � X]W]mPVSQlOZUQe� _PQ,
TaVU]^�Q�^O[QlQa]c� �� �POaXmOa]ZXPiUXiPade
_PQTaVU]^*� X]m\V� \[R� � � U[VZZQSQ`QPiOWde
]bPVT`]^�W]qa]�_]ZXP]QXh�\^O�WVXPQ`d�PVT,
WOPVWQ� �� �× � \[R� X]W]mPVSQlOZUQe� _PQTaV,
U]^�Q� �� �× �\[R�ZXPiUXiPade�_PQTaVU]^���VX,
PQ`V�X]W]mPVSQlOZUQe�_PQTaVU]^�\[R�XQ_Ql,
ade� ]bPVT`]^� QZZ[O\]^Vaade� bQ]WQaOPV[]^
_PO\ZXV^[OaV� ^� XVb[Q`O� ����� aOc�_PQ^O\Oad
Z[O\ijkQO� X]W]mPVSQlOZUQO� eVPVUXOPQZXQ,
UQ� W]lO^de� UVWaOc*� ^dPVqOaadO� ^� _P]`Oa,
XVen�ZPO\aRR�_[]Xa]ZXh�_]�UVWaj�' �� )*�^dZ],
UVR�_[]Xa]ZXh�_]�UVWaj�' �� )*�ZPO\aRR�_[]X,
a]ZXh�aV�_OPQSOPQQ�' �

�� )*�^dZ]UVR�_[]Xa]ZXh
aV�_OPQSOPQQ�' �

�� )*�ZPO\aRR�_[]Xa]ZXh�^�`Oa,
XPO� ' �

�� )*� ^dZ]UVR� _[]Xa]ZXh� ^� `OaXPO� ' �

�� )*
ZXO_Oah�aO]\a]P]\a]ZXQ�'δ )*�]_PO\O[OaadO�^
\^ie�aV_PV^[OaQRe�_]�QZZ[O\iOWdW�]bPVT`VW�

��XVb[Q`O���_PO\ZXV^[Oad�TaVlOaQR�ZXPiU,
XiPade� _PQTaVU]^� \[R�gOZXQ� Z]]X^OXZX^ij,
kQe� XVb[Q`O� �� ]bPVT`]^*� aV� ]Za]^O� U]X]Pde
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_P]^]\Q[VZh� U[VZZQSQUV`QR�� �� aOc� iUVTVa]
U][QlOZX^Oaa]O� Z]\OPqVaQO� XVUQe� ]Za]^ade
SVT*� UVU� ^O^O[[QX*� ^QX[]UQX*� ZXPi^QX*� e[],
PV_VXQX*� mQ\P]UZQ[V_VXQX�Q� V_VXQX� ^� ]bPVT,
`Ve*�]_PO\O[Oaa]O�aV�]Za]^O�\Vaade�POaXmO,
a]S[i]POZ`OaXa]m]� Q� WQUP]VaV[QTV�� �P]WO
X]m]*�̂ �XVb[Q`O���_PQ^O\Oa]��Z]\OPqVaQO�]PmV,
aQlOZU]c�Z]ZXV^[RjkOc�^�ZXPiUXiPO�

�dlQZ[RR� O^U[Q\]^d� PVZZX]RaQR� WOq\i
^OUX]PVWQ� _PQTaVU]^� ]bPVT`]^*� W]qa]� _]ZX,
P]QXh�WVXPQ`d�ZXO_OaQ� Ze]\ZX^V�_]�iUVTVa,
adW�_PQTaVUVW�

�[R�U[VZZQSQUV`QQ�]bPVT`]^�QZ_][hT]^V,
[QZh�Z[O\ijkQO�QOPVPeQlOZUQO�Vm[]WOPVXQ^,
adO�WOX]\d*� U]X]PdO� PVT[QlVjXZR*� m[V^adW
]bPVT]W*�_]�_PV^Q[VW�_]ZXP]OaQR�U[VZXOP]^n
WOX]\�]\Qa]la]c�Z^RTQ*�WOX]\�_][a]c�Z^RTQ*
WOX]\�ZPO\aOc�Z^RTQ�Q�WOX]\��]P\V�s0u1t���V,
U]c� ^db]P� ]biZ[]^[Oa� XOW*� lX]� pXQ� WOX]\d
mPi__QP]^UQ�R^[RjXZR�^TVQW]\]_][aRjkQWQ�
�VU*�WOX]\��]P\V�Q�_][ade�Z^RTOc�R^[RjXZR
WOX]\VWQ*�PVZgQPRjkQWQ�_P]ZXPVaZX^]�_PQ,
TaVU]^*� WOX]\� ]\Qa]la]c� Z^RTQ� ZiqVOX� _P],
ZXPVaZX^]� Q*� aVU]aO`*� WOX]\� ZPO\aOc� Z^RTQ

]ZXV^[ROX� bOT�QTWOaOaQR� Z^]cZX^V�QZe]\a]m]
_P]ZXPVaZX^V� s�*� �t�

�OTi[hXVXd� U[VZXOPa]m]� VaV[QTV� _]UVTV,
[Q�Z]]X^OXZX^QO�U[VZZQSQUV`QQ�_]�ZXPiUXiP,
adW�Q�X]W]mPVSQlOZUQW�_PQTaVUVW���X]�\]ZXV,
X]la]� _][a]� ]XPVqVjX� \Oa\P]mPVWWd� U[VZ,
XOPQTV`QQ� _]�WOX]\i��]P\V� aV� ]Za]^O� Z]]X,
^OXZX^Oaa]� ZXPiUXiPade� Q� X]W]mPVSQlOZUQe
_PQTaVU]^�'PQZ���)�

�PQ� ZPV^aOaQQ� \Oa\P]mPVWW� PQZ�� �� aO]b,
e]\QW]� ]XWOXQXh*� lX]� ]bPVT`d�Y� �� Q�Y� 6
^d\O[RjXZR� ^� ]X\O[hadc� U[VZXOP� _]� X]W]m,
PVSQlOZUQW� _PQTaVUVW�� �X]� ]biZ[]^[Oa]� Qe
b][hgOc� aO]\a]P]\a]ZXhj� _]� ZPV^aOaQj� Z
]bPVT`VWQ�Y�5*���*��8���bPVTO`�Y���eVPVU,
XOPQTiOXZR� OkO� Q� Z]\OPqVaQOW�qO[OTV� aV
iP]^aO� * �|�^�`OaXPV[ha]c�lVZXQ*�lX]�_PQ,
^]\QX� U� i^O[QlOaQj� Om]� X]W]mPVSQlOZU]c
_[]Xa]ZXQ�

?E&"%"#�Z"N�$
���"!"$�Z""

�]ZU][hUi�V_PQ]PQ�aO[hTR�TV\VXh�Z]^]Ui_,
a]ZXh�_PQTaVU]^*�_PQ^]\RkQe�U�]_XQWV[ha]c
U[VZZQSQUV`QQ*�X]�bd[Q�_P]^O\Oad�QZZ[O\],

�Vb[Q`V��
�]W]mPVSQlOZUQO�_PQTaVUQ�^�_P]`OaXa]c�gUV[O

Y �V_PV^[OaQO A
*
* �| A

�
* �| A

*
E* �| A

�
E* �| A

*
3* �| A

�
3* �| δ* �|

1 ^\][h
_]_OPOU

�
�

66
66

�
�

66
68

�
 

68
�  

��
1�

�� ^\][h
_]_OPOU

1�
11

�6
�0

�1
16

00
��

16
�6

��
0�

18
56

�� ^\][h
_]_OPOU

85
6�

��
5

6 
61

� 
0

58
80

��
�1

�1
10

�0 ^\][h
_]_OPOU

60
88

�
��

6�
6 

0
� 

6�
6�

8
8

51
56

�1 ^\][h
_]_OPOU

1
�

60
68

5
�

6�
68

�
 

68
�  

58
1�

�8 ^\][h
_]_OPOU

50
5�

�1
�6

5�
5�

�6
�5

56
10

��
�1

5 
5 

�Vb[Q`V��
	XPiUXiPadO� _PQTaVUQ

Y
]bPVT`V �O^O[[QX 	XPi^QX �QX[]UQX �[]P,

V_VXQX
�Q\P]UZQ[,

V_VXQX �_VXQX �PmVaQlOZUVR
Z]ZXV^[RjkVR

1 5� � �� u u u 8

�� �� �0 u u u 0 ��

�� u 1 u u 0 u u

�0 � 1� u u � u �

�1 18 � u u �1 u ��

�8 �0 � u u u 01 � 

$��$���"��#��!�����������"%&��������'�(�")"!*+�,��������	(�&-"!+���
�����	(�&-"!+���$��
��$�����!�



�5

��	��
�����*�	OPQR�SQTQUV*�WVXOWVXQUV*� �  �*�Y��

^VaQR*�_]T^][Q^gQO�]b]Za]^VXh�]_XQWV[hadc
aVb]P� ZXPiUXiPade�Q� X]W]mPVSQlOZUQe�_PQ,
TaVU]^*�]_PO\O[RjkQe�_][ilOaa]O�PVTbQOaQO
]bPVT`]^�aV�U[VZZd���P]WO�X]m]*�XVU�UVU�\O,
XV[hadO�X]W]mPVSQlOZUQO�QZZ[O\]^VaQR�bQ],
WQaOPV[]^� PVaOO� _PVUXQlOZUQ� aO� _P]^]\Q,
[QZh*�_]pX]Wi�ZXPiUXiPadO�X]W]mPVSQlOZUQO
_PQTaVUQ�\[R�aQe�aO�QT^OZXad���PQWOaROWVR
qO� lVZX]� aV� _PVUXQUO� U[VZZQSQUV`QR� bQ],
WQaOPV[]^�_]�]Za]^a]c�ZXPiUXiPa]c�U]W_]aOa,
XO�R^[ROXZR�aOpSSOUXQ^a]c�^�Z^RTQ�Z�XOW*�lX]
^�]Za]^a]W�QZZ[O\iOWdO�]bPVT`d�QWOjX�b][h,
gOc�lVZXhj�Wa]m]U]W_]aOaXaij�ZXPiUXiPi�

�Za]^a]c� aVb]P� ZXPiUXiPade� Q� X]W]mPV,
SQlOZUQe�_PQTaVU]^*�]_PO\O[RjkQe�_][ilOa,
aij�U[VZXOPQTV`Qj*�ZS]PWQP]^Va�Z�_]W]khj
WOX]\V�R,ZPO\aQe�s0t���V�PQZ����_PQ^O\Oad�PVZ,
_PO\O[OaQR� ZPO\aQe� TaVlOaQc� ZXPiUXiPade

_PQTaVU]^�\[R�UVq\]m]�QT�XPOe�^dR^[Oaade
U[VZXOP]^�


T�PQZ�� �� Z[O\iOX*�lX]�\[R�_OP^]m]�U[VZ,
XOPV�]Za]^adWQ�R^[RjXZR�XVUQO�_PQTaVUQ*�UVU
^O^O[[QX*�]PmVaQlOZUVR�Z]ZXV^[RjkVR�Q�^QX,
[]UQXz�\[R�^X]P]m]�u�V_VXQX*�^O^O[[QX*�]PmV,
aQlOZUVR� Z]ZXV^[RjkVR�Q� ZXPi^QXz� \[R�XPO,
XhOm]�u�ZXPi^QX*�mQ\P]UZQ[V_VXQX*�^QX[]UQX
Q�]PmVaQlOZUVR�Z]ZXV^[RjkVR*�V�aVQWOahgOO
^[QRaQO� aV� S]PWQP]^VaQO� U[VZXOP]^� _]
ZXPiUXiPadW�_PQTaVUVW�]UVTd^VOX�e[]PV_V,
XQX� 'PQZ�� �)�� �m]� QZU[jlOaQO� QT� _PQTaVU]^
_PQ^]\QX�U� X]Wi*� lX]� O^U[Q\]^d�PVZZX]RaQR
WOq\i�`OaXPVWQ�U[VZXOP]^�i^O[QlQ^VjXZR�aV
8 |*�PV\QiZ�_OP^]m]�U[VZXOPV�i^O[QlQ^VOXZR
aV� � |*� V� ^X]P]m]� Q� XPOXhOm]�u� aV� 8 |�� �V
PQZ� ��_PQ^O\OaV�\Oa\P]mPVWWV�U[VZXOPQTV`QQ
WOX]\]W��]P\V� _]� ZXPiUXiPadW� _PQTaVUVW*

��*��i���Oa\P]mPVWWd�U[VZXOPQTV`QQ�WOX]\]W��]P\V�aV�]Za]^On�V�u�ZXPiUXiPade��Q��b u��X]W]mPV,
SQlOZUQe��_PQTaVU]^

��*������VZ_PO\O[OaQO�ZPO\aQe�TaVlOaQc�ZXPiU,
XiPade�_PQTaVU]^�\[R�U[VZXOP]^

��*��g���Oa\P]mPVWWV�U[VZXOPQTV`QQ�WOX]\]W
�]P\V�_]�ZXPiUXiPadW�_PQTaVUVW*�QZU[jlVR�e[],
PV_VXQX
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QZU[jlVR�e[]PV_VXQX��	PV^aOaQO�\Oa\P]mPVWW
PQZ� ��Q�PQZ���V�_]UVTd^VOX*�lX]�]aQ�Q\OaXQl,
ad*� X]� OZXh� QZU[jlOaQO� e[]PV_VXQXV� QT� aV,
b]PV� ZXPiUXiPade� _PQTaVU]^� aO� WOaROX� _],
[ilOaaij� U[VZXOPQTV`Qj�

�VZ_PO\O[OaQO�ZPO\aQe�TaVlOaQc�X]W]mPV,
SQlOZUQe� _PQTaVU]^� \[R� UVq\]m]� QT� XPOe
^dR^[Oaade�U[VZXOP]^�_PO\ZXV^[Oa�aV�PQZ��0�
�QaQWV[ha]O�^[QRaQO�aV�S]PWQP]^VaQO�U[V,
ZXOP]^� _]� X]W]mPVSQlOZUQW� _PQTaVUVW� ]UV,
Td^VjX�_PQTaVUQ*�ilQXd^VjkQO�Z]\OPqVaQO
aQTU]c� _[]Xa]ZXQ� _]� ^ZOWi� ]bPVT`i*� aV� _O,
PQSOPQQ�Q�^�`OaXPO�\[R�\^ie�PVZZWVXPQ^VO,
Wde� aV_PV^[OaQc�� 
ZU[jlOaQO� pXQe�gOZXQ
_PQTaVU]^� aO� QTWOaROX� TaVlQW]� _][ilOaa]O
PVTbQOaQO�bQ]WQaOPV[]^�aV�U[VZZd*�lX]�]X],
bPVqVOX� \Oa\P]mPVWWV� U[VZXOPQTV`QQ�WOX],
\]W��]P\V�_]�X]W]mPVSQlOZUQW�_PQTaVUVW�bOT
ilOXV� gOZXQ� _PQTaVU]^� aQTU]c� _[]Xa]ZXQ
'PQZ� �)���QZ����_]UVTd^VOX*�lX]�]bPVT`d�Y �u6
'PQZ�� �b)� aO� ^d\O[RjXZR� ^� ]X\O[hadc� U[VZ,
XOP*� V� PVZ_PO\O[RjXZR� _]� iqO� QWOjkQWZR
U[VZZVW���PQ� pX]W�]bPVTO`�Y���^U[jlVOXZR
^]� ^X]P]c� U[VZXOP*� lX]� Z]]X^OXZX^iOX� U[VZ,
ZQSQUV`QQ� _]� ZXPiUXiPadW� _PQTaVUVW*� V
]bPVTO`�Y�6�_PQZ]O\QaROXZR�U�_OP^]Wi�U[VZ,
XOPi*� lX]� _P]XQ^]POlQX� U[VZZQSQUV`QQ� _]
ZXPiUXiPadW�_PQTaVUVW���VUQW�]bPVT]W*�ZXO,
_Oah�Ze]\ZX^V�Z�POTi[hXVXVWQ�U[VZXOPQTV`QQ
_]� ZXPiUXiPadW� _PQTaVUVW� iZQ[Q[VZh*� QZ,
U[jlOaQO���Z]ZXV^[ROX���X][hU]���]bPVTO`�Y 6*
_PQZ]O\QaQ^gQcZR��U��_OP^]Wi���U[VZXOPi�

�VPVWOXPd� Z[]qQ^gQeZR� U[VZXOP]^� _PQ
pX]W�WOaRjXZR�Z[O\ijkQW�]bPVT]W���^U[Q\],
^d� PVZZX]RaQR� WOq\i� `OaXPVWQ� U[VZXOP]^
i^O[QlQ^VjXZR�aV��6�|*�PV\QiZ�_OP^]m]�U[V,

ZXOPV�XVU�qO�i^O[QlQ^VOXZR�aV��6�|*�PV\QiZ
^X]P]m]�u�aV����|*�V�PV\QiZ�XPOXhOm]�U[VZ,
XOPV�aO�QTWOaROXZR�

�VUQW�]bPVT]W*�WOX]\�R,ZPO\aQe�_]T^][Q[
ZaQTQXh�PVTWOPa]ZXh� �WVXPQ`d�ZXPiUXiPade
_PQTaVU]^�aV�O\QaQ`i�QZU[jlOaQOW�XVU]m]�_PQ,
TaVUV*� UVU�e[]PV_VXQX*� V� PVTWOPa]ZXh�WVXPQ,
`d� X]W]mPVSQlOZUQe� _PQTaVU]^�u�aV�gOZXh
QZU[jlOaQOW� _PQTaVU]^� Z]\OPqVaQR� aQTU]c
_[]Xa]ZXQ�_]�]bPVT`i�^�`O[]W*�aV�_OPQSOPQQ�Q
^�`OaXPO�\[R�aV_PV^[OaQc�^\][h�Q�_]_OPOU�

�]aQqOaQO� PVTWOPa]ZXOc� WVXPQ`� QZe]\,
ade�ZXPiUXiPade�Q�X]W]mPVSQlOZUQe�_PQTaV,
U]^*�UP]WO�QZU[jlOaQR�WOaOO�TaVlQWde�_PQ,
TaVU]^*� ]ZikOZX^[R[]Zh� \V[OO� _iXOW� _PO]b,
PVT]^VaQR� QZe]\ade� _PQTaVU]^� ^� b][OO� pS,
SOUXQ^adO���X]�_]T^][ROX�_][ilQXh��pSSOU,
XQ^aij� U[VZZQSQUV`Qj� ^Z[O\ZX^QO� [ilgOc
PVT\O[ROW]ZXQ� PVZ_PO\O[OaQc� ]bPVT`]^� _]
U[VZXOPVW�Q�]_XQWQTV`QQ�ZXPiUXiPd�UVq\],
m]� U[VZXOPV�

�PO]bPVT]^VaQO� QZe]\ade� _PQTaVU]^� ^d,
_][aOa]�PVT[]qOaQOW�_]�ZQZXOWO�]PX]m]aV[h,
ade�SiaU`Qc�'\QZUPOXa]O�PVT[]qOaQO��VPi,
aOaVy�]p^V)�s0*�5t*�U]X]P]O�\V[]�^]TW]qa]ZXh
ZaQTQXh� PVTWOPa]ZXh� WVXPQ`d� ZXPiUXiPade
_PQTaVU]^� aV� �*� V� PVTWOPa]ZXh�WVXPQ`d� X],
W]mPVSQlOZUQe�_PQTaVU]^�u�aV��1���PQ�pX]W
Z]ZXV^�_][ilVOWde�U[VZXOP]^�'PQZ� 1)�_][a]Z,
Xhj�Z]]X^OXZX^iOX�Z]ZXV^i*�_][ilOaa]Wi�_PQ
QZ_][hT]^VaQQ� \[R� U[VZXOPQTV`QQ� QZe]\ade
_PQTaVU]^� 'PQZ�� �)�� �P]WO� X]m]*� U[VZXOP� QT
]bPVT`]^�Y� �u6� _PQZ]O\QaROXZR� XO_OPh� U]
^X]P]Wi�U[VZXOPi� 'PQZ��1)*�lX]�Z]]X^OXZX^iOX
POTi[hXVXVW� U[VZXOPQTV`QQ�_]� ZXPiUXiPadW
_PQTaVUVW�'PQZ��)�

��*�� w�� �VZ_PO\O[OaQO� ZPO\aQe� TaVlOaQc� X],
W]mPVSQlOZUQe�_PQTaVU]^��_]�U[VZXOPVW

��*��f���Oa\P]mPVWWV�U[VZXOPQTV`QQ�WOX]\]W
�]P\V�_]�X]W]mPVSQlOZUQW�_PQTaVUVW*�QZU[jlVR
_PQTaVUQ�aQTU]c�_[]Xa]ZXQ
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�QZUPOXa]O� PVT[]qOaQO��VPiaOaVy�]p^V
_]T^][Q[]� ZikOZX^Oaa]� ZaQTQXh� PVTWOPa]Z,
XQ� WVXPQ`� ZXPiUXiPade� Q� X]W]mPVSQlOZUQe
_PQTaVU]^�Q�_PQ^O[]�U�S]PWQP]^VaQj�b][OO
U]W_VUXade� U[VZXOP]^�

�VU�UVU�_PQ�X]W]mPVSQlOZUQe�QZZ[O\]^V,
aQRe� bQ]WQaOPV[]^� X]W]mPVSQlOZUVR� _[]X,
a]ZXh�W]qOX�QZUVqVXhZR�PVT[QladWQ�SVUX],
PVWQ*� V� U][QlOZX^Oaa]O� Z]\OPqVaQO� ]X\O[h,
ade�SVT� XVU�qO�W]qOX� ZikOZX^Oaa]� ^VPhQ,
P]^VXhZR*� X]�bd[�_P]^O\Oa�VaV[QT�aV�iZX]c,
lQ^]ZXh�U[VZXOP]^�Z�_]W]khj�WOX]\V�ZXVXQZ,
XQlOZUQe�QZ_dXVaQc��]aXO,�VP[]���[R�UVq,
\]m]�QT�_][ilOaade�U[VZXOP]^�mOaOPQP]^V[]Zh
_]� ��� W]\O[Oc� PVZ_PO\O[OaQc� ]bPVT`]^*� _V,
PVWOXPd�U]X]Pde�aV_PV^[Oaa]�QTWOaR[QZh�\]
XOe�_]P*� _]UV�U[VZXOP�aO�PVZ_V\V[ZR� ^� � |
QZ_dXVaQc���P]^O\Oaa]O� W]\O[QP]^VaQO� _],
UVTV[]�iZX]clQ^]ZXh�ZS]PWQP]^V^gQeZR�U[V,
ZXOP]^�U�^VPQV`QRW�UVU�ZXPiUXiPade*�XVU�Q
X]W]mPVSQlOZUQe�_PQTaVU]^*�XVU�UVU�^�ZPO\,
aOW� � � X][hU]�i^O[QlOaQO�aV� � �|� ]\a]m]�QT
_PQTaVU]^� Q� Z]]X^OXZX^ijkOO� iWOahgOaQO
]ZXV[hade�_PQ^]\QX� U� X]Wi*� lX]� ^� _][]^QaO
QZ_dXVaQc� Z]]X^OXZX^ijkQc� U[VZXOP� PVTPi,
gVOXZR�

#�$
O�'�"'

�� \Vaa]c� PVb]XO� _][ilOad� Z[O\ijkQO
]Za]^adO� POTi[hXVXdn

y� Z]T\Va� WOX]\� POaXmOa]X]W]mPVSQlOZU],
m]� QZZ[O\]^VaQR� ZXPiUXiPd� aO]\a]P]\ade
bQ]WQaOPV[]^z

y�iZXVa]^[Oa]*�lX]�X]W]mPVSQlOZUQO�eVPVU,
XOPQZXQUQ�bQ]WQaOPV[]^�aO�TV^QZRX�ZikOZX^Oa,
a]�]X�Qe�]PQOaXV`QQ�_PQ���,ZUVaQP]^VaQQz

y� ^dR^[Oad� ]_XQWV[hadO� Z]^]Ui_a]ZXQ
QaS]PWVXQ^a]TaVlQWde�_PQTaVU]^�\[R�U[VZ,
ZQSQUV`QQ�]bPVT`]^�bQ]WQaOPV[]^�_]�ZXPiU,
XiPadW�Q�X]W]mPVSQlOZUQW�eVPVUXOPQZXQUVWz

y�_P]^O\OaV�U[VZZQSQUV`QR�bQ]WQaOPV[]^
_]� X]W]mPVSQlOZUQW�_PQTaVUVW*� U]X]PVR� Z],
]X^OXZX^iOX�U[VZZQSQUV`QQ�aV�]Za]^O�\Vaade
_PRWde�WOX]\]^� QZZ[O\]^VaQR� Qe� Z]ZXV^V� Q
ZXPiUXiPdz

y�_]UVTVaV�iZX]clQ^]ZXh�^dR^[Oaade�U[V,
ZXOP]^�U�^VPQV`QRW�_PQTaVU]^�

�^X]Pd�^dPVqVjX�b[Vm]\VPa]ZXh�TV�_]\,
\OPqUi� � ^�_P]^O\OaQQ�POaXmOa]ZXPiUXiPade
QZZ[O\]^VaQc�_P]SOZZ]Pi��� �� �]WVgO^ZU]c*
_P]SOZZ]Pi� �� �� �OPOe]^i*� ZXVPgOWi� aVil,
a]Wi�Z]XPi\aQUi��� �� �iWRa`O^]c�

	�
	����
��������
�� ����^�[OlOaQQ�aOSP][QXQVTV������^�QZZ[O,

\]^VaQQ� Z]ZXV^V� Q� ZXPiUXiPd� UVWaOc� _]lOU���
�iThWOaU]��� ��*��iThWOaU]��� ��*�OTPR\Qa��� ��
Q�\P��u���n��[hSV,�OZX*��  ���u��0��Z�

�� 	������
�
���^O\OaQO�^�bQ]WQaOPV[]mQj��u
	�b�n��O\PV*��66���u��8 �Z�

���2�!*�",%�	��� �&/����'�� �PQZXV[[]mPVSQ,
lOZUQO� QZZ[O\]^VaQR� _]lOlade� Q�qO[lade� UVW,
aOc������PQZXV[[]mPVSQR*��65�*�����1*��d_��1��u
	����� u���6�

0��(�'k���0�!*�%"*�����PQa`Q_d�PVZ_]TaV^V,
aQR�]bPVT]^��u���n��QP*��658��u�0���Z�

����VUX]Padc*�\QZUPQWQaVaXadc�Q�U[VZXOPadc
VaV[QT������]\�PO\��
��	���ajU]^V�u����n��QaVaZd
Q�ZXVXQZXQUV*��686��u�����Z�

1� 	"!��%%�������&/����
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