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�OZb^]VZY^YV\S^� R]^RSePbPOZ^� d_TPOZYP]OXg
OP_\� R]^eRSMPdP^Y� ]PVR]SVY]PO^OZ^� O^� _f\SdS[� P
aZ]S\SdS� fOPOZN���SfTS`OS[� QYS� b� RSbV^eO^bOSc
`ZfOZ� bXR_V\OZ\PTZ� W_e^Y� bSVY]^WSbPOP� MZah
^dS�O^WSMhaPN�QPVYh[� OS� fOPOZ^�T^YSeP�Z�aZ]SYP
\]_dSfS]P� _b^MZQPY� Zg� OP_QOXc� � Z� Q^MSb^Q^V\Zc
RSY^OmZPM[� \SYS]Xc� b� VSb]^T^OOST�TZ]^� VYPOS+
bZYVN� bV^� WSM^^� bSVY]^WSbPOOXT�� �dS� OPMZQZ^
fOPQZY^MhOS� RSbXaP^Y� \SO\_]^OYSVRSVSWOSVYh
VR^mZPMZVYP� OP� ]XO\^� Y]_eP�

�]^eT^YST�OPVYSNl^dS�POPMZfP�NbMN^YVN� VR^+
mZkZ\P�d_TPOZYP]OSdS�SW]PfSbPOZN�\P\�O^SYn^TM^+
TSdS�VSe^]`PY^MhOSdS� \STRSO^OYP�MUWSdS� YZRP� �Z
_]SbON� bXVa^dS� SW]PfSbPOZN� Z� \P\� bP`O^ca^c
VSVYPbMNUl^c� VSSYb^YVYb_Ul^c�^T_� R]Sk^VVZS+
OPMhOS+SW]PfSbPY^MhOSc�R]Sd]PTTX���SmZPMhOPN[
e_gSbOPN�Z� RSMZYZQ^V\PN� Y]POVkS]TPmZN�]SVVZc+
V\SdS�SWl^VYbP[� _VZM^OZ^�VSmZPMhOSc�TSWZMhOSV+
YZ[� RSMZm^OY]ZfT� e_gSbOSc� `ZfOZ[� ]PVaZ]^OZ^
VR^\Y]P� e_gSbOXg� m^OOSVY^c� MUe^c� SW_VMSbZMZ
RSY]^WOSVYh� \S]^OOSdS�ZfT^O^OZN� \SOm^RmZZ� d_TP+
OZYP]OSdS�SW]PfSbPOZN�Z� VSSYb^YVYb^OOS�RSVY]S^+
OZN�R]Sk^VVZSOPMhOS+SW]PfSbPY^MhOXg�R]Sd]PTT�
�Sb]^T^OOPN� Y^Oe^OmZN� SW]PfSbPOZN[� bX]P`P+
UlPNVN� b� R]ZONYZZ� � MZQOSVYOS+S]Z^OYZ]SbPOOSc
RP]PeZdTX[� R]ZeP^Y�SVSW_U�fOPQZTSVYh�Zf_Q^OZU
d_TPOZYP]OXg�eZVmZRMZO�

�V^� WSM^^� P\Y_PMhOSc� fPePQ^c� R]Sm^VVP� SW_+
Q^OZN� VYPOSbZYVN� O^� YSMh\S� RSbXa^OZ^� _]SbON
ZOY^MM^\Y_PMhOSdS� ]PfbZYZN� bXR_V\OZ\Sb[� OS� Z
kS]TZ]SbPOZ^� ZOeZbZe_PMhOXg� m^OOSVYOXg� VZV+
Y^T� u� O]PbVYb^OOSc� RSfZmZZ[� e_gSbOSc� S]Z^OYP+
mZZ���SWVYb^OOS� fOPOZN� m^OOSVYOS� O^cY]PMhOX�
SOZ�TSd_Y� WXYh� SW]Pl^OX� \P\� bS� WMPdS[� YP\� Z� bS
b]^e� Q^MSb^Q^VYb_���^`e_� Y^T� SYOSa^OZ^� ZOeZ+
bZeP� \� fOPOZNT�O^�NbMN^YVN�m^OOSVYOS�O^cY]PMh+
OXT[� YP\� \P\� fOPOZ^� ZT^^Y� ZOeZbZe_PMhOS+PePR+
YZbOXc� gP]P\Y^]�� �SoYST_� b� \SO^QOST� VQ^Y^
ZT^OOS�e_gSbOX^�m^OOSVYZ� SR]^e^MNUY� gP]P\Y^]
ZVRSMhfSbPOZN�fOPOZc[�b^\YS]�SWl^VYb^OOSdS�]Pf+
bZYZN�� � ,�SVM^� VSWXYZc� &&� V^OYNW]N� ���&� d�� VYP+
MS� SQ^bZeOS�� OZ� bXVaZc� _]Sb^Oh� Y^gOSMSdZQ^V+
\Sc� SVOPl^OOSVYZ[� OZ� o\SOSTZQ^V\S^� WMPdSRSM_+
QZ^� O^� dP]POYZ]_UY� V^dSeON� b�TZ]^�MZQOSc� Z� dS+
V_eP]VYb^OOSc� W^fSRPVOSVYZ�� �MN� RSee^]`POZN
TZ]SRS]Ne\P� SeOSc� ]PmZSOPMhOSc� MSdZ\Z� S\PfX+

bP^YVN�NbOS�O^eSVYPYSQOS���]SWM^TP�mZbZMZfPmZ+
SOOSc�VSbT^VYZTSVYZ[� \SOkMZ\Y�T^`e_�R]Sm^VVST
dMSWPMZfPmZZ� Z� ]SVYST� oYOZQ^V\SdS� VPTSVSfOP+
OZN[� OP]PVYPOZ^�k_OePT^OYPMZVYV\Zg� OPVY]S^OZc
b�TZ]^� u� bV^� oYS� d]SfOX^� bSR]SVX[� ]^a^OZ^� \S+
YS]Xg� VM^e_^Y� ZV\PYh� R]^ZT_l^VYb^OOS� b� e_gSb+
OSc� Vk^]^v��VMZ� O^Y� VZVY^TX� m^OOSVY^c[� N� O^
_b^]^O[� QYS� OPV� VRPV^Y� YSMh\S�TP]\^YZOd[� gSMeZOd
Z� R]^eR]ZZTQZbSVYh-� i'j�

�P\ZT�SW]PfST[�m^MhU�SW]PfSbPOZN�VYPOSbZYVN
kS]TZ]SbPOZ^� MZQOSVYZ� � V� ]PfbZYXT�O]PbVYb^O+
OXT�Z�ZOY^MM^\Y_PMhOXT�RSY^OmZPMST[�VRSVSWOSc
SV_l^VYbMNYh� VbSWSeOXc� Z� VSmZPMhOS� SYb^Y+
VYb^OOXc�bXWS]�

�_TPOZYP]OS^� SW]PfSbPOZ^� eP^Y� bSfTS`OSVYh
RSMOSm^OOSdS� b\MUQ^OZN� SW_QPUl^dSVN� b� VSmZ+
PMhO_U�`ZfOh�SWl^VYbP[� SW]PfSbPY^MhOXc�RSY^O+
mZPM� VSe^]`POZN� d_TPOZYP]OSdS� SW]PfSbPOZN� VS+
VYSZY� b� bSfTS`OSVYZ� ]PVaZ]ZYh� dS]ZfSOYX�ZOeZ+
bZe_PMhOSdS� VPTSVSfOPOZN�� �ZVmZRMZOX� d_TPOZ+
YP]OSdS� R]SkZMN� � SW]PlPUYVN� \� O]PbVYb^OOXT[
d]P`ePOV\ZT[� VSmZPMhOXT�Z� oVY^YZQ^V\ZT�m^OOS+
VYNT�Q^MSb^\P[� \� ^dS� d_TPOZYP]OSc�Z� d]P`ePOV\Sc
\_MhY_]^[� kS]TZ]_N� m^OOSVYOX^� S]Z^OYPmZZ� Z
SR]^e^MNN� VSmZPMhO_U�TSYZbPmZU�e^NY^MhOSVYZ
W_e_l^dS� VR^mZPMZVYP�

�� VZVY^T^� R^ePdSdZQ^V\SdS� SW]PfSbPOZN� fOP+
Q^OZ^� d_TPOZYP]OSc�RSedSYSb\Z� R]ZSW]^YP^Y� SVS+
WS^� fOPQ^OZ^[� RSV\SMh\_� _QZY^Mh� SYb^YVYb^O� O^
YSMh\S� fP� Y]POVMNmZU�ZOkS]TPmZZ� Z� R]ZSW]^Y^+
OZ^� _QPlZTZVN� fOPOZc[� OS� Z� fP�e_gSbOS^� VYPOSb+
M^OZ^� _Q^OZ\P[� ^dS� TS]PMhOXc[� RSMZYZQ^V\Zc� Z
VSmZPMhOXc� SWMZ\[� fP� Pe^\bPYOS^[� VSSYb^YVYb_+
Ul^^� Ze^PMPT� SWl^VYbP[� b\MUQ^OZ^� b� VSmZ+
PMhO_U�`ZfOh���^ePdSdZQ^V\S^�SW]PfSbPOZ^[� VM^+
eSbPY^MhOS[� O^V^Y� OP� V^W^� VSmZPMhO_U� SYb^Y+
VYb^OOSVYh� R^]^e� SWl^VYbST[� NbMNNVh�kS]TSc
e_gSbOSdS� R]SZfbSeVYbP[� VRSVSWST�]PfbZYZN�MZQ+
OSVYZ[�kS]TSc�^dS� VSmZPMZfPmZZ�

�_TPOZYP]OS^�VSe^]`POZ^�SW]PfSbPOZN�b� VYPO+
eP]YPg� bYS]SdS� RS\SM^OZN� R]^eVYPbM^OS� WMS\ST
SWlZg� d_TPOZYP]OXg� Z� VSmZPMhOS+o\SOSTZQ^V\Zg
eZVmZRMZO��kZMSVSkZ^c[�MSdZ\Sc[� \_MhY_]SMSdZ^c[
VSmZSMSdZ^c[� RSMZYSMSdZ^c[� R]PbSb^e^OZ^T[� SY^+
Q^VYb^OOSc� ZVYS]Z^c[� ZOSVY]POOXTZ� NfX\PTZ[
]_VV\ZT� NfX\ST� Z� \_MhY_]Sc� ]^QZ[� o\SOSTZ\Sc�
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�^]^QZVM^OOX^� � eZVmZRMZOX� b� VbS^T� ^eZOVYb^
R]ZfbPOX�kS]TZ]SbPYh� � m^MSVYO_U� \P]YZO_� VSmZ+
PMhOSdS�TZ]P���TZ]P� Q^MSb^\P� Z� VZVY^T_� VSmZ+
PMhOXg�m^OOSVY^c��	OZ�ZT^UY� \P\� SW]PfSbPY^Mh+
O_U[� R]^eT^YOS+VSe^]`PY^MhO_U[� YP\� Z� bSVRZYP+
Y^MhO_U�k_O\mZU�� �MN� ]SVVZcV\Sc� VZVY^TX� R^+
ePdSdZQ^V\SdS� SW]PfSbPOZN� gP]P\Y^]OS� SW_Q^OZ^
d_TPOZYP]OXT�eZVmZRMZOPT�OP� R]SYN`^OZZ� R]P\+
YZQ^V\Z� bV^dS� R^]ZSeP� SW_Q^OZN�� �\MUQZbaZ^VN
b�SW_Q^OZ^� VY_e^OYX�OPQZOPUY�Zf_Q^OZ^�ZVYS]ZZ
	Y^Q^VYbP[� ZOSVY]POOXg� NfX\Sb[� ]_VV\SdS� NfX\P
Z�\_MhY_]X�]^QZ[�kZMSVSkZZ[�o\SOSTZ\Z[�RSfbSMN+
UlZg� SVSfOPYh� VSb]^T^OOX^� R]Z^TX� Z�kS]TX
kZMSVSkV\SdS�TXaM^OZN[� VRSVSWX� SWSWl^OOSdS
SVTXVM^OZN� R]Z]SeOSdS� Z� VSmZPMhOSdS� TZ]P� Z
R]Z]SeX� VPTSdS� Q^MSb^\P�� �_MhY_]SMSdZN[� \SYS+
]PN� VbNfXbP^Y� VbS^� OPfOPQ^OZ^� V� POPMZfST� ]Pf+
MZQOXg� YZRSb� \_MhY_]X[� ]PfWS]P� MSdZ\Z� Zg� ZVYS+
]ZQ^V\SdS� ]PfbZYZN� Z� VSb]^T^OOXg�kS]T[� _e^MN+
^Y� SVSWS^� bOZTPOZ^�ZVYS]ZQ^V\ZT� YZRPT� g_eS`^+
VYb^OOSc� \_MhY_]X���]PbS�Z�RSMZYSMSdZN�RSfbSMN+
UY� ]PV\]XYh� V_Yh� YP\Zg� VSmZPMhOXg�k^OST^OSb[
RSOZTPOZ^� \SYS]Xg� b� eSM`OSc� T^]^� bSfTS`OS
MZah�OP�WPf^�]PO^^�SVbS^OOSdS�TPY^]ZPMP�� �_TP+
OZYP]OPN� RSedSYSb\P� b� ]SVVZcV\ST� b_f^� RSVY]S^+
OP� RS� R]^eT^YOST_� R]ZOmZR_[� O^� R]^e_VTPY]ZbPN
]^PMhOSdS� R]SOZ\OSb^OZN� fOPOZ^bXg� SWMPVY^c
SeOSc� eZVmZRMZOX� b� e]_d_U�

��R]Sm^VV^�]Pf]PWSY\Z�Z�SWV_`e^OZN� VYPOeP]+
YSb�bXVa^dS�R^ePdSdZQ^V\SdS�SW]PfSbPOZN�Y]^Yh^+
dS� � RS\SM^OZN[� OP� OPa� bfdMNe[� fPVM_`ZbP^Y� bOZ+
TPOZN� S]dPOZfPmZN� R]^RSePbPOZN� d_TPOZYP]OXg
OP_\� b� VZVY^T^� SW]PfSbPOZN� ���[� Zfb^VYOSdS
VbS^c� R]Z\MPeOSc� OPR]PbM^OOSVYhU[� R]PdTPYZf+
TST[� _f\Sc� VR^mZPMZfPmZ^c�

�� VZVY^T^�bXVa^dS�SW]PfSbPOZN����� dMPbOSc
m^OOSVYhU� NbMN^YVN� � Q^MSb^\� \P\� ZVYSQOZ\� bV^g
VSmZPMhOXg� Y]POVkS]TPmZc[� QYS� VSdMPV_^YVN� V
\]^eS� PT^]Z\POV\Sc� MZW^]PMhOSc� Ze^SMSdZZ[� \S+
YS]PN� RSMS`^OP� b� SVOSb_� dSV_eP]VYb^OOSdS
_OZb^]VZY^YP�����Z�T^OYPMZY^YP� RSePbMNUl^dS
WSMhaZOVYbP�PT^]Z\POm^b���SY�RSQ^T_� Y^Oe^OmZN
\� d_TPOZfPmZZ� SW]PfSbPOZN[� Sl_lP^TPN� b� _Q^W+
OXg�RMPOPg�PT^]Z\POV\Zg� \SMM^e`^c[� O^� bXfXbP+
^Y� O^eS_T^OZN� Z� V^]h^fOSc� \]ZYZ\Z� pOZ� bO^aO^c
��VS� VYS]SOX�SWl^VYbP� Z� RSY]^WZY^M^c� SW]PfS+
bPY^MhOXg� _VM_d[� OZ� bO_Y]^OO^c��� VS� VYS]SOX
_OZb^]VZY^YV\Zg� \STZY^YSb[� SYb^YVYb^OOXg� fP� VS+
e^]`POZ^� _Q^WOSdS� RMPOP��� wxyyzwx{x|q� i&j�

�_TPOZYP]OPN� S]Z^OYPmZN� bXVa^dS� SW]PfSbP+
OZN� b� ���� NbMN^YVN� eSVYPYSQOS� _\S]^O^OOSc�
�PZWSM^^�VYP]X^�_OZb^]VZY^YX[�YP\Z^�\P\��P]bP]e+
V\Zc[� #^MhV\Zc[� �]ZOVYSOV\Zc[� �SM_TWZcV\Zc[
_OZb^]VZY^Y��^OVZMhbPOZZ[� WXMZ� SWn^eZO^OX� b
�T^]Z\POV\_U� MZd_� _OZb^]VZY^YSb� b� 232� b�� �l^
]PO^^� oYZ� _OZb^]VZY^YX� OPQPMZ� ]PfbZbPYhVN� \P\

]^MZdZSfOX^� a\SMX[� dSYSbZbaZ^� eZRMS+
TZ]SbPOOXg� VbNl^OOZ\Sb[� QYS� SR]^e^MNMS� Zg
_Q^WOXc�RMPO�V�S]Z^OYPmZ^c�OP�Zf_Q^OZ^� d_TPOZ+
YP]OXg�R]^eT^YSb��1YZ� \SMM^e`Z� p_OZb^]VZY^YXq[
RSVY^R^OOS� R]ZSW]^YN� Vb^YV\Zc� gP]P\Y^][� RSM_+
QZMZ� OPfbPOZ^� MZW^]PMhOXg� \SMM^e`^c� p{z}~y�{
w�{{~�~�q[� b� \SYS]Xg� Y]PeZmZSOOS� VSg]POZMSVh
eSTZOZ]SbPOZ^� SWl^dS� d_TPOZYP]OSdS� pVSmZSd_+
TPOZYP]OSdSq� Z� SWl^dS� ^VY^VYb^OOSdS� SW]PfSbP+
OZN���Se^Mh�SW]PfSbPOZN�b�OPfbPOOXg�bXa^� \SM+
M^e`Pg� VYPMP� SR]^e^M^OOXT� S]Z^OYZ]ST� eMN
e]_dZg� _Q]^`e^OZc� bXVa^dS� SW]PfSbPOZN�

�� VSb]^T^OOST� PT^]Z\POV\ST� SWl^VYb^[� O^+
VTSY]N�OP� RSM_QZbaZc�aZ]S\S^�]PVR]SVY]PO^OZ^
R]PdTPYZfT[� R]SeSM`PUY� VQZYPYh[� QYS� \SOm^RmZN
MZW^]PMhOSdS�SW]PfSbPOZN� pSY�POdM�� {z}~y�{���VbS+
WSeOXcq[� OP� \SYS]Sc�SVOSbXbP^YVN�SW]PfSbPY^Mh+
OPN� TSe^Mh� TOSdZg� PT^]Z\POV\Zg� \SMM^e`^c� Z
_OZb^]VZY^YSb[�NbMN^YVN�m^OOSVYhU�Z�eMN�223�VYS+
M^YZN�� �QZYP^YVN[� QYS� fOPQ^OZ^� ,MZW^]PMhOS^-
R]ZV_l^� YP\ST_� SW]PfSbPOZU[� \SYS]S^� e^MP^Y
_T[�ZOY^MM^\Y�VbSWSeOXTZ[�dSYSbZY�VY_e^OYSb�WXYh
\]^PYZbOXTZ�� �ZW^]PMhOS^� SW]PfSbPOZ^[� QYSWX
WXYh�e^cVYbZY^MhOS� VYZT_MST�eMN� ]PfbZYZN� VbS+
WSeX� _TP[� S]Z^OYZ]_^Y� OP� Zf_Q^OZ^� aZ]S\SdS
VR^\Y]P�R]^eT^YSb[� b\MUQPN� d_TPOZYP]OX^[� VSmZ+
PMhOX^�Z�^VY^VYb^OOX^�OP_\Z[� \SYS]X^�O^RSV]^e+
VYb^OOS� O^� VbNfPOX� V� W_e_l^c� ]PWSYSc�� �]Z
oYST� �MZW^]PMhOS^�SW]PfSbPOZ^�OPm^M^OS�OP�]Pf+
bZYZ^�POPMZYZQ^V\Zg[� \STT_OZ\PYZbOXg� VRSVSWOS+
VY^c[� SOS�kS]TZ]_^Y� d]P`ePOV\_U� SYb^YVYb^O+
OSVYh[� Y�^�� VbScVYbP�MZQOSVYZ[� \SYS]X^�W_e_Y� bSV+
Y]^WSbPOX�b�R]Sm^VV^�^^�bfPZTSe^cVYbZN�V� VSmZ+
PMhOSc� V]^eSc�

�� QZVM_� m^M^c� MZW^]PMhOSdS� SW]PfSbPOZN� SY+
OSVNY�kS]TZ]SbPOZ^�_�VY_e^OYSb�SYb^YVYb^OOSVYZ
fP� VSWVYb^OOX^�e^cVYbZN�Z� fP� VSg]PO^OZ^�Z� RSe+
e^]`POZ^� d]P`ePOV\Zg�m^OOSVY^c���QZYP^YVN[� QYS
d]P`ePOV\Z^� \PQ^VYbP[� Q_bVYbP� d]P`ePOV\Sc� SY+
b^YVYb^OOSVYZ� M^`PY� b� SVOSbPOZZ� PT^]Z\POV\Sc
e^TS\]PYZZ[� VPTS�V_l^VYbSbPOZ^� \SYS]Sc� fPbZVZY
SY� ]PmZSOPMhOSdS� RSb^e^OZN� d]P`ePO�Z� SVOSbPOS
OP�ZOY^MM^\Y^�Zg�o\SOSTZQ^V\Sc�e^NY^MhOSVYZ� i*j�
�PQ^VYb^OOS^�MZW^]PMhOS^�SW]PfSbPOZ^�RSfbSMN+
^Y� RSedSYSbZYh� VY_e^OYSb� \� P\YZbOST_� _QPVYZU� b
QPVYOXg� Z� R_WMZQOXg� V^\YS]Pg�`ZfOZ� PT^]Z\PO+
V\SdS� SWl^VYbP�� �� _VMSbZNg� ]PfbZbPUl^dSVN
T_MhYZ\_MhY_]OSdS� SWl^VYbP� b�����MZW^]PMhOS^
SW]PfSbPOZ^� bXVY_RP^Y� kP\YS]ST� ]PfbZYZN
YSM^]POYOSVYZ[� R]ZfOPOZN� ]PfOSSW]PfZN[� V_l^+
VYb_Ul^dS� b� SWl^VYb^[� VM_`ZY� VYZT_MST� e^c+
VYbZc[� VRSVSWVYb_UlZg� SW^VR^Q^OZU� WPMPOVP
OPmZSOPMhOXg[� oYOZQ^V\Zg[� ]^MZdZSfOXg[� RSMZ+
YZQ^V\Zg[� SW]PfSbPY^MhOXg� Z� e_gSbOXg� ZOY^]^+
VSb� ^dS� d]P`ePO�

�P\�VQZYPUY�R]^eVYPbZY^MZ��VVSmZPmZZ�PT^]Z+
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\POV\Zg� \SMM^e`^c�Z� _OZb^]VZY^YSb[�MZW^]PMhOS^
SW]PfSbPOZ^�kS]TZ]_^Y� SW]PfSbPOOS^� d]P`ePO+
VYbS� VY]POX� p~�xw��~�� wz�z�~�y�q[� VRSVSWOS^� bVY_+
RPYh� b� R]Se_\YZbO_U� \STT_OZ\PmZU�V� ]PfOSSW]P+
fZ^T� VSVYPbMNUlZg� QPVY^c� dMSWPMhOSdS� VSSWl^+
VYbP� i*j�� 	OS� ]PVaZ]N^Y� ZOY^MM^\Y_PMhOXc� Z
\_MhY_]OXc� dS]ZfSOYX� VY_e^OYSb[� e^MPN�Zg� dZW\Z+
TZ� Z� Q_bVYbZY^MhOXTZ� \S� bV^T_� OSbST_[� R]ZOZ+
TPUlZTZ� kP\Y� eZb^]VZkZ\PmZZ� SWl^VYbP[� P
VM^eSbPY^MhOS[� dSYSbXTZ� \P\� \� YST_[� QYSWX�WXYh
eSVYScOXTZ� d]P`ePOPTZ� VbS^c� VY]POX[� YP\� Z� \
bXRSMO^OZU� fOPQZTSc� ]PWSYX[� \� _VR^aOST_� RS+
VY]S^OZU� VbS^c� \P]h^]X�� �� ^VMZ� ]POha^� MZW^+
]PMhOS^�SW]PfSbPOZ^�RSM_QPMP� YSMh\S�RSMZYZQ^V+
\PN�Z� o\SOSTZQ^V\PN� oMZYP� VY]POX[� YS� V^cQPV�MZ+
W^]PMhOS^� SW]PfSbPOZ^� SY\]XYS� \P`eST_
bVY_RPUl^T_� b�`ZfOh� PT^]Z\POm_[� VY]^TNl^T_+
VN� VM_`ZYh� VbS^c� VY]PO^�

�OPQZTSVYh� SWl^dS� d_TPOZYP]OSdS� SW]PfSbP+
OZN� b� VSe^]`POZZ� _OZb^]VZY^YV\SdS� SW]PfSbPOZN
b� R]Sd]PTTPg� WP\PMPb]ZPYP[� R]^eRSMPdPUl^dS
Q^YX]^gM^YO^^� SW_Q^OZ^� b� \SMM^e`^[� V^cQPV
SVSfOP^YVN� R]P\YZQ^V\Z� bV^TZ� _OZb^]VZY^YPTZ� Z
\SMM^e`PTZ� �T^]Z\Z�� �]Z� oYST� VM^e_^Y� fPT^+
YZYh[� QYS� b� VZVY^T^�SW]PfSbPOZN����� d_TPOZYP]+
OX^�OP_\Z[�b�SYMZQZ^�SY�kZfZ\S+TPY^TPYZQ^V\Zg�Z
^VY^VYb^OOXg[� SYOSVNYVN� \� \PY^dS]ZZ� ZV\_VVYbP
p��~� 8y��q[� Q^T� RSeQ^]\ZbP^YVN� Zg� bSVRZYPY^Mh+
OS^[� e_gSbOS^� R]^eOPfOPQ^OZ^�

�f_Q^OZ^� eZVmZRMZO� SWl^SW]PfSbPY^MhOSc
RSedSYSb\Z[� \� \SYS]XT�SYOSVNYVN� Z� d_TPOZYP]OX^
OP_\Z[� b� PT^]Z\POV\Sc�bXVa^c�a\SM^�R]ZgSeZYVN
OP� R^]bX^� ebP� dSeP� SW_Q^OZN� b� YP\� OPfXbP^TST
\SMM^e`^� VbSWSeOXg� ZV\_VVYb� p9z}~y�{� 8y��
7�{{~�~q�� �e^Vh� VM^e_^Y� fPT^YZYh[� QYS� b� R]P\YZ\^
PT^]Z\POV\Sc� VZVY^TX�SW]PfSbPOZN�SVbS^OZ^�SW+
l^SW]PfSbPY^MhOSc�R]Sd]PTTX� Y]PeZmZSOOS�SV_+
l^VYbMN^YVN� MZWS� SYe^MhOS[� VPTSVYSNY^MhOS� RS
SYOSa^OZU� \� R]Sk^VVZSOPMhOSc�R]Sd]PTT^[�MZWS
R]^ea^VYb_^Y[� bXVY_RP^Y�WPfSc�eMN�^^�SbMPe^OZN�
�P\S^�RSVY]S^OZ^�VZVY^TX�SW]PfSbPOZN�SW^VR^QZ+
bP^Y[� RS�TO^OZU� PT^]Z\POV\Zg� _Q^OXg[� eSVYZ`^+
OZ^�WSM^^�bXVS\SdS�_]SbON�SWl^\_MhY_]OSc�RSedS+
YSb\Z�Z� VSfeP^Y� _VMSbZN�eMN�WSM^^�aZ]S\SdS� bX+
WS]P�W_e_l^c�R]Sk^VVZZ[� R]ZQ^T�oYSY� bXWS]� VS+
b^]aP^YVN�b�WSM^^� f]^MST�bSf]PVY^�

�� ]^f_MhYPY^� VMS`Zba^cVN� b�����e^m^OY]P+
MZfSbPOOSc�VZVY^TX�SW]PfSbPOZN� \P`eXc�_OZb^]+
VZY^Y� ZMZ� \SMM^e`� ]Pf]PWPYXbP^Y� VbSZ� _Q^WOX^
RMPOX[� V^Y\Z� QPVSb� Z� R]Sd]PTTX� RS� SYe^MhOXT
eZVmZRMZOPT[� ]^d_MZ]_^TX^� YSMh\S� SWlZTZ� OP+
R]PbM^OZNTZ�]PfbZYZN� YSdS� ZMZ�ZOSdS� fPb^e^OZN�


SMhaZOVYbS� _OZb^]VZY^YSb� ]Pf]PWPYXbPUY
YP\� OPfXbP^TXc�VY^]`O^bSc� _Q^WOXc�RMPO� p,w�y~
wxyyzwx{x|-q[� Zf_Q^OZ^� \SYS]SdS� SWNfPY^MhOS� eMN
bV^g� VY_e^OYSb[� SW_QPUlZgVN� OP� ]PfMZQOXg�kP+

\_MhY^YPg� _OZb^]VZY^YP[� eMN� RSM_Q^OZN� VY^R^OZ
WP\PMPb]P� px��~y�y��x��~� �w���{�q�� �Y^]`O^bSc
_Q^WOXc� RMPO� b\MUQP^Y� Zf_Q^OZ^� RNYZ� R]^eT^Y+
OXg� Vk^]� fOPOZN[� \� QZVM_� \SYS]Xg� � SYOSVNYVN�
TPY^TPYZ\P�Z�^VY^VYb^OOX^�OP_\Zs� ZVYS]ZN[� VSmZ+
PMhOX^�Z�RSb^e^OQ^V\Z^� pWZg^bZS]PMhOX^q�OP_\Zs
kZMSVSkZN�Z�]^MZdZSfOX^�ZVVM^eSbPOZNs� POdMZc+
V\Zc� NfX\� Z� ZV\_VVYbSs� VSb]^T^OOX^� Z� \MPVVZ+
Q^V\Z^�NfX\Z���SVM^�SVbS^OZN�R]Sd]PTTX�\SMM^e+
`P� VbSWSeOXg� ZV\_VVYb� Ze^Y� YP\� OPfXbP^TPN
R]ZS]ZY^YOPN[�Y�^��R]SkZMZ]_UlPN[�SWMPVYh�Zf_Q^+
OZN� p|���yq[� fPY^T���oM^\YZbOX^� \_]VX�Z�SYe^Mh+
OX^� \_]VX�bSfTS`OSc�bYS]Sc�R]ZS]ZY^YOSc�SWMP+
VYZ� Zf_Q^OZN[� ePM^^��� O^R]SkZMZ]_UlPN� SW+
MPVYh�Zf_Q^OZN� p|z��yq[� OP\SO^m[�eZVmZRMZOX�VR^+
mZPMhOSdS� Zf_Q^OZN� pw��w~��y��z��q���SSYOSa^OZ^
T^`e_� WMS\PTZ� _Q^WOSdS� RMPOP� YP\SbS[� QYS� eZV+
mZRMZOX� VY^]`O^bSdS� RMPOP� p^dS� V^]em^bZOOX^
\_]VXq[� VSVYPbMNUY� R]ZT^]OS� SeO_� Y]^Yh[� Y�^�
S\SMS�'�� \]^eZYOXg� QPVSb[� VYSMh\S�`^� RPeP^Y� OP
R]SkZMZ]_UlZ^� eZVmZRMZOX[� P� SVYPMhOX^� \]^+
eZYOX^� QPVX�e^MNYVN�T^`e_� e]_dZTZ�WMS\PTZ���
V]^eO^T�PT^]Z\POV\Zc� VY_e^OY� Zf_QP^Y� RNYh� \_]+
VSb� b� V^T^VY][� QYS� o\bZbPM^OYOS� &'�&$� \]^eZY+
OXT� QPVPT�� �]SebZdPNVh� RS� SW]PfSbPY^MhOST_
TP]a]_Y_[� VY_e^OY� ^`^dSeOS� OPWZ]P^Y� RS� *�� \]^+
eZYOXg� QPVSb[� Zf_QPN[� OPQZOPN� V� *+dS� \_]VP[� eZV+
mZRMZOX� bV^g� WMS\Sb[� VSe^]`PlZgVN� b� _Q^WOST
RMPO^���^]bX^� ebP� dSeP� SW_Q^OZN� RSVbNlPUYVN
b� SVOSbOST� SWl^SW]PfSbPY^MhOXT� R]^eT^YPT[
\SYS]X^�VY_e^OY�bXWZ]P^Y�Zf�!�R]^eT^YOXg�SWMP+
VY^c[� Zf_QPN� SY� �� eS� !� \_]VSb� p&���!�R]^eT^YSb
fP� b^Vh� V]S\� SW_Q^OZNq� Zf� \P`eSc� bXa^SWSfOP+
Q^OOSc�SWMPVYZ�

�_TPOZYP]OX^�OP_\Z�R]^eVYPbM^OX�YP\ZTZ�eZV+
mZRMZOPTZ[� \P\� ,"^MSb^\� Z� d]P`ePOZO-[� ,(ZMS+
VSkV\Z^� R^]VR^\YZbX� b� d_TPOZYP]OXg� OP_\Pg-[
,�VYS]ZN�ZV\_VVYb-[�,�OSVY]POOX^�NfX\Z-�pO^\SYS+
]X^�b_fX�R]^eMPdPUY�eS��0�NfX\Sbq[� ,�ZY^]PY_]P[
ZV\_VVYbS� Z� \ZOS-[� ,�b^e^OZ^� b� oYZ\_-[� ,�^MZdZN
Z� \_MhY_]P-[� ,�SMZYSMSdZN-� Z� Y�� e�� i![�[/j�

�f_Q^OZ^�SWNfPY^MhOXg�SWl^SW]PfSbPY^MhOXg
eZVmZRMZO[� b� VSVYPb� \SYS]Xg� bgSeNY� d_TPOZYP]+
OX^� \_]VX[� eSRSMONUYVN� \_]VPTZ� RS� bXWS]_� VY_+
e^OYSb�� �P`eXc� _OZb^]VZY^Y� R]^eMPdP^Y� d]_RRX
\_]VSb� RS� bXWS]_[� SWn^eZO^OOXg� SR]^e^M^OOSc
Y^TPYZ\Sc[� OPR]ZT^][� \_]VX�RS�R]SWM^TPT�]PfOS+
SW]PfZN�Z� RMU]PMZfTP�b�PT^]Z\POV\ST�SWl^VYb^
p,�P\SO[�`^OlZOP[� ]PWSYP-[� ,(^TZOZfT�b��T^]Z+
\^-[� ,�k]Z\POV\S+PT^]Z\POV\PN� ZVYS]ZN�� &�&$�
&0�!-[� ,�k]Z\POV\S+PT^]Z\POV\PN� ZVYS]ZN�� &0�!
�� OSbS^� b]^TN-[� ,�TTZd]PmZN[� oYOZQOSVYh� Z
]PVX� b� PT^]Z\POV\Sc� ZVYS]ZZ-[� ,�SMZYZQ^V\Z^
RP]YZZ[� fPZOY^]^VSbPOOX^� d]_RRX� Z� SWl^VYb^O+
OS^� TO^OZ^-[� ,�MPVVSbPN� VY]_\Y_]P� �T^]Z\Z-[
,�_fX\P� Q^]OXg� PT^]Z\POm^b-� Z� Y�� e�q[� \_]VX� RS

��
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Zf_Q^OZU� ]PfOSSW]PfZN� b� TZ]^� p,
]P\� b� \]SV+
V\_MhY_]OSc� R^]VR^\YZb^-[� ,�S]SdP� �SVVZZ� \
]^bSMUmZZ�� &�0$�&$&/� dd�-[� ,�PO\Y+�^Y^]W_]d� b
]SVVZcV\Sc�ZVYS]ZZ-[�,�SVVZN�22�b^\P-[�,�SMZYZ+
\P� VY]PO��]^Yh^dS�TZ]P-[� ,�PV^M^OZ^�� ]S`e^OZ^[
VT^]Yh� Z� TZd]PmZN-[� ,�SmZPMhOX^� ZfT^O^OZN� b
]PfbZbPUlZgVN� OPmZNg-� Z� Y�� e�q� i![�[/j�

�f_Q^OZ^� eb_g� bXW]POOXg� \_]VSb� pRS� SeOST_
Zf� \P`eSc� d]_RRXq� SWNfPY^MhOS� Z� O^SWgSeZTS� b
\PQ^VYb^� bXRSMO^OZN� _Q^WOXg� SWNfPY^MhVYb� VY_+
e^OYSb�RS�Zf_Q^OZU�SWl^SW]PfSbPY^MhOXg�eZVmZ+
RMZO�� �XWS]� \_]VSb[� fPRZVh� OP� OZg[� _NVO^OZ^� Zg
]SMZ� b� ZOeZbZe_PMhOST� _Q^WOST� RMPO^[� \SYS]Xc
ZT^^Y� \P`eXc� PT^]Z\POV\Zc� VY_e^OY[� SV_l^VYb+
MNUYVN� RSe� ]_\SbSeVYbST� oebPcf^]P� pVSb^YOZ\Pq�
 ^OOXT� NbMN^YVN� YSY�kP\Y[� QYS� VY_e^OY_� R]^eS+
VYPbMN^YVN�R]PbS�bXWS]P�ZOY^]^V_Ul^dS�^dS� \_]+
VP[� P� fOPQZY[� R]SNbZYh� VbSc�ZOeZbZe_PMhOXc�RSe+
gSe� \� R]^eMPdP^TXT� \_]VPT�

�� SYMZQZ^� SY� ]SVVZcV\Sc� VZVY^TX�R]^eT^YOS+
dS� R]^RSePbPOZN�eZVmZRMZO[� b� PT^]Z\POV\Zg� _OZ+
b^]VZY^YPg� R]ZONYP� S]Z^OYPmZN� OP� _VYPOSbM^OZ^
T^`eZVmZRMZOP]OXg� VbNf^c�T^`e_� ^VY^VYb^OOX+
TZ[� VSmZPMhOXTZ� Z� d_TPOZYP]OXTZ� OP_\PTZ� Z
ZV\_VVYbST��1YSc� fPePQ^� VM_`PY� ]Pf]PWSYPOOX^
T^`eZVmZRMZOP]OX^� SWn^eZO^OZN� pR_Q\Z
,w{x��~y�-q[� \SYS]X^� V\SSR^]Z]SbPOX� OP� SVOSb^
eb_g+Y]^g� V^]em^bZOOXg� \_]VSb[� SWn^eZO^OOXg
SWl^c� Y^TSc� ZMZ� kS\_VST� ZVVM^eSbPOZN�� �S
TO^OZU� PT^]Z\POV\Zg� _Q^OXg[� RSeSWOX^
T^`eZVmZRMZOP]OX^�\_]VX�kS]TZ]_UY� �VRSVSWOS+
VYZ� \� d^O^]PMZfPmZZ[� VZVY^TOST_� TXaM^OZU� Z
bXVY_RPUY�ZOY^MM^\Y_PMhOSc�SVOSbSc�eMN� R]ZON+
YZN� ]^PMhOSdS� RMU]PMZfTP[� \SYS]XT� SYMZQP^YVN
PT^]Z\POV\S^� SWl^VYbS�� �P\Zg�T^`eZVmZRMZOP]+
OXg� \_]VSb�_OZb^]VZY^YX�R]^eMPdPUY�SY�&!�eS *��
�]^eZ� OZg�� ,�^ThN-[� ,�ScOP� Z� TZ]-[� ,�PVP� Z
oYOZQOSVYh� b��T^]Z\^-[� , ^OP� R]Sd]^VVP-[� ,�T+
R^]ZN� Z� o\SOSTZQ^V\PN� RSMZYZ\P-[� ,�^VYZe^VN+
YX^-[� ,�MPVYh-� Z� e]�� �^]^QZVM^OOX^� \_]VX� O^+
V_Y� \P\� SW]PfSbPY^MhO_U[� R]^eT^YOS+VSe^]`P+
Y^MhO_U[� YP\� Z� bSVRZYPY^MhO_U�k_O\mZU[� dSYSbN
VY_e^OYSb� \� `ZfOZ� b� VSb]^T^OOST�TOSdS\_MhY_]+
OST� SWl^VYb^� i![�[/j�

�^T� O^� T^O^^� TOSdZ^� PVR^\YX� VSb]^T^OOSdS
SW]PfSbPOZN�bXfXbPUY�WSMha_U�SfPWSQ^OOSVYh�b
PT^]Z\POV\ST� SWl^VYb^���]ZONYPN� WSM^^� !�� M^Y
OPfPe� VY]_\Y_]P� SW]PfSbPY^MhOSc� R]Sd]PTTX� b
\SMM^e`^� p_OZb^]VZY^Y^q� pSWl^SW]PfSbPY^MhOX^
eZVmZRMZOX� p�~�~y�{� ~�xw��z��q[� eZVmZRMZOX�R]S+
kZMZ]_Ul^c�SWMPVYZ� p|���yq� Z� oM^\YZbOX^� \_]VX
p~{~w�z�~�qq� ]PVVQZYPOP�OP� YS[� QYSWX�VY_e^OY�RSM_+
QPM�aZ]S\S^� SWl^^� SW]PfSbPOZ^� b� Y^Q^OZ^� R^]+
bXg� eb_g� M^Y[� fPY^T� RSd]_`PMVN� b� VR^mZPMZ+
fZ]SbPOOS^� SW_Q^OZ^� p|���yq� b� YSc� ZMZ� ZOSc
R]^eT^YOSc�SWMPVYZ�fOPOZN[�P�YP\`^�_eSbM^YbS]NM

VbSc�eSRSMOZY^MhOXc�SW]PfSbPY^MhOXc�ZOY^]^V�fP
VQ^Y� \P\Zg+MZWS�e]_dZg� \_]VSb� RS� bXWS]_���^cQPV
`^[� b� VZM_� VMS`Zba^cVN�WSMhaSc� bP]ZPYZbOSVYZ
b� bXWS]^� VbS^dS� SW]PfSbPY^MhOSdS� TP]a]_YP� Z
fOPQZY^MhOSdS� _b^MZQ^OZN� QZVMP� SW_QPUlZgVN[
SW]PfSbPY^MhOPN�R]Sd]PTTP�YSdS�ZMZ�ZOSdS�R]SkZ+
MN� Y^]N^Y� VbSU�m^MSVYOSVYh[� VYPOSbNVh�gPSYZQOSc
Z� O^� bV^deP� m^M^VSSW]PfOSc[� QYS� VbNfPOS� V� Y^T[
QYS� VY_e^OYX� QPVYS� bXWZ]PUY� Y^� \_]VX[� \SYS]X^
R]^eVYPbMNUYVN�OPZT^O^^�VMS`OXTZ[�OS�RSfbSMN+
UY� RSM_QZYh� O^SWgSeZTS^� \SMZQ^VYbS� \]^eZYSb�
	fPWSQ^OOSVYh� _Q^OXg� Z� R^ePdSdSb� bXfXbP^Y� Z
e]_dPN� OPT^YZbaPNVN� Y^Oe^OmZN��� VY_e^OYX� b
WSMha^c�VY^R^OZ�bXWZ]PUY� \_]VX[�S]Z^OYZ]SbPO+
OX^� OP� W_e_l_U�]PWSY_[� VM^e_N� VbSZT� R]PdTPYZ+
Q^V\ZT�S]Z^OYPmZNT�i�j��1YSY�VZTRYST�VPT�RS�V^W^
Z�O^�NbMN^YVN�O^dPYZbOXT[�SeOP\S� fPVYPbMN^Y�ZV+
VM^eSbPY^M^c�bOSbh�SW]PlPYhVN�\�R]SWM^T^�VYPY_+
VP�MZW^]PMhOSdS�SW]PfSbPOZN�

�YP\[�R]SWM^TP�VSe^]`POZN�Z�VY]_\Y_]X�d_TPOZ+
YP]OSdS�SW]PfSbPOZN�OPgSeZYVN�b�m^OY]^�bOZTPOZN
\P\�]SVVZcV\SdS[� YP\�Z�PT^]Z\POV\SdS�SW]PfSbPOZN�
��oYST�VTXVM^�Zf_Q^OZ^�fP]_W^`OSdS�SRXYP�fPVM_+
`ZbP^Y�bOZTPOZN����_VMSbZNg�VSb]^T^OOSc�TSe^]+
OZfPmZZ�SW]PfSbPOZN[�SR]^e^MZba^c�RSZV\�]PfMZQ+
OXg�RSegSeSb[� b� YST�QZVM^�Z� \� d_TPOZYP]OSc�RSe+
dSYSb\^[� fPZTVYbSbPOOX^�Ze^Z[� PePRYZ]SbPOOX^� \
m^MNT�]SVVZcV\SdS�SW]PfSbPOZN[�TSd_Y�WXYh�RSM^f+
OXTZ�eMN�^dS�ePMhO^ca^dS�]PfbZYZN�

�� SVOSb_� RSVY]S^OZ^� OSbXg� SW]PfSbPY^MhOXg
R]Sd]PTT�R]^eVYPbMN^YVN�m^M^VSSW]PfOXT�bb^VYZ
R]ZOmZR� � ZOY^d]PYZbOSVYZ� SW]PfSbPOZN[� \SYS]Xc
R]SNbMN^YVN� \P\� b� VSe^]`PY^MhOST� bfPZTSe^c+
VYbZZ� WMS\Sb� _Q^WOXg�eZVmZRMZO[� YP\� Z� b� VSe^]+
`POZZ� \P`eSdS�Zf�WMS\Sb���P\[� d_TPOZYP]OX^�eZV+
mZRMZOX[� bb^e^OOX^� b� WMS\� ,	Wl^d_TPOZYP]OX^
Z�VSmZPMhOS+o\SOSTZQ^V\Z^�eZVmZRMZOX-[�eSM`OX
b\MUQPYh� VM^e_UlZ^� bfPZTSVbNfPOOX^� Z� eSRSM+
ONUlZ^�e]_d� e]_dP� R]^eT^YX��kZMSVSkZN[� ZVYS+
]ZN�kZMSVSkZZ[�ZVYS]ZN�	Y^Q^VYbP[�MSdZ\P[� \_Mh+
Y_]SMSdZN[� ]_VV\Zc� NfX\� Z� \_MhY_]P� ]^QZ[� � R]PbS[
RSMZYSMSdZN[� ZOSVY]POOXc� NfX\���POOX^�eZVmZR+
MZOX�R]^eMPdPUYVN�eMN�Zf_Q^OZN� VY_e^OYPT�O^� b
SY]Xb^�e]_d� SY� e]_dP[� P� bS� bfPZTSVbNfZ[� b� O^\ST
\_MhY_]SMSdZQ^V\ST�eZPMSd^�

�PZWSM^^� VMS`OSc� R]^eVYPbMN^YVN� fPePQP
bXe^M^OZN� SR]^e^M^OOSc� fOPOZ^bSc� SWMPVYZ� b
\P`eSc�eZVmZRMZO^[� \SYS]PN�^VY^VYb^OOS�ZOY^d]Z+
]_^YVN� V� e]_dZTZ� \_]VPTZ� pR]^eT^YPTZq[� VSfeP+
bPN�m^MSVYOS^�R]^eVYPbM^OZ^�S� \P\ST+MZWS�R]^e+
T^Y^�ZMZ�NbM^OZZ�

�^NY^MhOSVYh� R]^RSePbPY^MN� RS� ]Pf]PWSY\^
ZOY^d]PYZbOSdS� \_]VP�TS`OS� R]^eVYPbZYh� b� bZe^
VM^e_Ul^dS� PMdS]ZYTP�

•� bXNbZYh� RSM^�SWlZg�R]SWM^T�eMN�ZVVM^e_^+
TXg� eZVmZRMZOs
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•� R]Sb^VYZ� V]PbOZY^MhOXc� POPMZf� VR^mZkZ\Z
RSegSeSb� ]PfOXg� eZVmZRMZO� \� RSMU� SWlZg� R]S+
WM^Ts

•� RS� \P`eSc� eZVmZRMZO^� SYSW]PYh� WMS\Z� ZO+
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