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7[HPb�� STLPHQgHPbH� GOg� VRKGBQLg�� STHRDTBKREBQLg�� SHTHGB^L� L� RDTBDRWNL

VLFQBORE�� EHVcPB� TBKQRRDTBKQb� SR� STLQ]LSBP� SRVWTRHQLg�� PHWRGBP� L[

PBWHPBWL^HVNRFR�RSLVBQLg�L�EQH_QLP�[BTBNWHTLVWLNBP�

5BGLRdOHNWTRQQRH� XVWTRMVWER� QHKBELVLPR� RW� VERHFR� QBKQB^HQLg� L� XTREQg

STHGVWBEOgHW� VRDRM� VRERNXSQRVWc� ZLKL^HVNL[� RDaHNWRE�� PHJGX� NRWRTbPL

VX`HVWEXfW� RSTHGHOHQQbH� EKBLPRGHMVWELg�� $� VWTXNWXTH� XVWTRMVWEB� PRJQR

EbGHOLWc�E[RG��QB�NRWRTbM�SRGBHWVg�LV[RGQbM�VLFQBO��L�Eb[RG��RWNXGB�VQLPBHWVg

STHRDTBKREBQQbM�VLFQBO��'VOL�LQWHTHVXfWVg�OL_c�VEgKcf�PHJGX�VLFQBOBPL�L�QH

RSLVbEBfW� EQXWTHQQLH� STR]HVVb�� WR� FRERTgW�� ^WR� VLVWHPB� STHGVWBEOgHW� VRDRM

k^HTQbM�g`LNl�

)BNRQ� VEgKL� PHJGX� VLFQBOBPL ���
�

L � ��
�

KBGBfW

VLVWHPQbP�RSHTBWRTRP ���W�H�

����� ���
��

	 � ���
�

?WRDb�SROQRVWcf�RSTHGHOLWc�KBGB^X�VOHGXHW�XNBKBWc�RDOBVWc ��� QHNRWRTRFR

ZXQN]LRQBOcQRFR� STRVWTBQVWEB h RDOBVWc� GRSXVWLPb[� E[RGQb[� ERKGHMVWELM� L

�� � h RDOBVWc�GRSXVWLPb[�Eb[RGQb[�VLFQBORE�

-BWHPBWL^HVNRM� PRGHOcf� VLVWHPb� QBKbEBfW� VRERNXSQRVWL� VLVWHPQRFR

RSHTBWRTB ����B�WBNJH�GEX[�RDOBVWHM�GRSXVWLPb[�VLFQBORE ��� L �� ��

������ �((�-���0�6�0�%��


� 3R�KBELVLPRVWL�THBN]LL�RW�ETHPHQL�SRVWXSOHQLg�VLFQBOB�

7LVWHPB�VWB]LRQBTQB� HVOL�HH�Eb[RGQBg�THBN]Lg�QH�KBELVLW�RW�WRFR��E�NBNRM

PRPHQW�ETHPHQL�SRVWXSBHW�E[RGQRM�VLFQBO��W�H��LK����
��VOHGXHW�

� � � �		 ������� ��� � �	�
��

STL�OfDRP �	�

7WB]LRQBTQbH� VLVWHPb� QBKbEBfW� WBNJH� VLVWHPBPL� V� SRVWRgQQbPL� ER

ETHPHQL�SBTBPHWTBPL�

�� 3R�EbSROQHQLf�STLQ]LSB�VXSHTSRKL]LL�

'VOL�RSHTBWRT�VLVWHPb�WBNRM��^WR�VSTBEHGOLEb�TBEHQVWEB
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FGH 
 � STRLKEROcQRH�^LVOR��WR�VLVWHPB�OLQHMQBg�

�� 3R�VRRWQR_HQLf�[BTBNWHTQRFR�TBKPHTB � L�GOLQb�EROQb ��
'VOL ���� � VLVWHPB�VRVTHGRWR^HQQBg��HVOL ��� � VLVWHPB�TBVSTHGHOHQQBg�
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,LQHMQBg� TBGLRdOHNWTRQQBg� ]HSc� STHGVWBEOgHW� VLVWHPX� VRHGLQHQQb[� E

TBKQb[�NRQZLFXTB]Lg[�OLQHMQb[� dOHPHQWRE� �	� �� ���� GOg� NRWRTb[�EbSROQgHWVg

STLQ]LS�VXSHTSRKL]LL�

�������� �!�"*2�4 ��*&�1�(��.�0�%��

B��&EX[SROfVQLNL

7ORJQBg�]HSc� �LOL�RWGHOcQbM�HH�X^BVWRN���LPHf`Bg�GEB�RWGHOcQb[�KBJLPB

�SROfVB��� N� NRWRTbP� PRJHW� DbWc� SRGNOf^HQ� LVWR^QLN� SLWBQLg� LOL� GTXFLH

dOHNWTL^HVNLH�]HSL��QBKbEBHWVg�GEX[SROfVQLNRP�

&EX[SROfVQLN��LOL�PQRFRSROfVQLN��QBKbEBHWVg�SBVVLEQbP��HVOL�E�QHP�QHW

LVWR^QLNRE�dQHTFLL��'VOL�JH�RQ�VRGHTJLW�E�VHDH�LVWR^QLN�dQHTFLL��HFR�QBKbEBfW

BNWLEQbP�

$[RGQbP�LPSHGBQVRP�SBVVLEQRFR�GEX[SROfVQLNB�QBKbEBHWVg�VRSTRWLEOHQLH

PHJGX�HFR�SROfVBPL�
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3TRERGLPRVWc
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$VSRPQLP� LK� NXTVB� RD`HM� ZLKLNL�� @&7�� LQGXNWLTXHPBg� QB� KBJLPB[

LQGXNWLEQRVWL�
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W�H��LQGXNWLEQRVWc�KBSBVBHW�dQHTFLf�E�PBFQLWQRP�SROH�

?HTHK�HPNRVWc � STR[RGLW�WRN�VPH`HQLg�
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W�H��HPNRVWc�KBSBVBHW�dQHTFLf�E�dOHNWTL^HVNRP�SROH�

)BNRQ� 1PB� GOg� X^BVWNB� ]HSL� V� BNWLEQbP� VRSTRWLEOHQLHP�� TBVVHLEBf`LP

dQHTFLf
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D��?HWbTH[SROfVQLNL

?HWbTH[SROfVQLNRP�QBKbEBHWVg�VORJQBg�]HSc��LPHf`Bg�^HWbTH�KBJLPB��N

NRWRTbP�PRFXW�SRGNOf^BWcVg�LVWR^QLNL�SLWBQLg�LOL�GTXFLH�dOHNWTL^HVNLH�]HSL�

5LV����
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� 	 h NRPSOHNVQbM�NRdZZL]LHQW SHTHGB^L�QBSTgJHQLg�




�

�

�
�� �

�
� 	 h NRPSOHNVQbM�NRdZZL]LHQW�SHTHGB^L�WRNB�







�

�

�� �

�
� 	 h E[RGQRM�LPSHGBQV�

�

�

�

�

� � �

�
� 	 h Eb[RGQRM�LPSHGBQV�

E��*VWR^QLNL�dQHTFLL

*VWR^QLN�QBSTgJHQLg � WBNRM�LVWR^QLN��X�NRWRTRFR�QBSTgJHQLH�QB�Eb[RGQb[

KBJLPB[� QH� KBELVLW� RW� VERMVWEB� ]HSL�� gEOgf`HMVg� EQH_QHM� SR� RWQR_HQLf� N

LVWR^QLNX��	���	���5HBOcQbM�LVWR^QLN�QBSTgJHQLg�LPHHW�NBNRH�WR�VRSTRWLEOHQLH�

SRdWRPX�THBOcQbH�LVWR^QLNL�QBSTgJHQLg�LKRDTBJBfWVg�E�ELGH�SRVOHGREBWHOcQRM

V[HPb�

*VWR^QLN� WRNB h LVWR^QLN�� X� NRWRTRFR� VLOB� WRNB�� STR[RGg`HFR� ^HTHK� HFR

EQH_QLH� KBJLPb�� QH� KBELVLW� RW� VERMVWEB� ]HSL�� EQH_QHM� SR� RWQR_HQLf� N

LVWR^QLNX��	������ 5HBOcQbH�LVWR^QLNL�WRNB�LKRDTBJBfWVg�E�ELGH�SBTBOOHOcQRM
V[HPb�

���������*#���#"*+&"2.�*#�#�

7ORJQBg�dOHNWTL^HVNBg�]HSc�VRVWRLW�LK�XKORE�L�EHWEHM�

5BVVPRWTLP�GOg�STLPHTB�VOHGXf`Xf�V[HPX�
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;KOb h dWR� WBNLH� WR^NL� V[HPb�� E� NRWRTb[� VRHGLQgfWVg� QH� PHQHH� WTH[

GEX[SROfVQLNRE��VRGHTJB`L[�WROcNR�SRVOHGREBWHOcQR�VRHGLQHQQbH�dOHPHQWb�

$HWEgPL QBKbEBfWVg�SBVVLEQbH�LOL�BNWLEQbH�GEX[SROfVQLNL��ENOf^HQQbH

PHJGX�GEXPg�XKOBPL�L�VRVWBEOHQQbH�LK�SRVOHGREBWHOcQR�VRHGLQHQQb[�SBVVLEQb[

dOHPHQWRE�L��HVOL�RQL�HVWc��LK�LVWR^QLNRE�dQHTFLL�

*VSROcKXg � L �� KBNRQb� +LT[FRZB�� PRJQR� VRVWBELWc� GLZZHTHQ]LBOcQbH

XTBEQHQLg��SROQRVWcf�RSLVbEBf`LH�dWX�]HSc�

3R � KBNRQX�+LT[FRZB h BOFHDTBL^HVNBg�VXPPB � WRNRE��V[RGg`L[Vg�E�XKOH�
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3HTERQB^BOcQR�QBSTBEOHQLH�WRNRE�PRJQR�STLQgWc�STRLKEROcQR��9BN��PRJQR

V^LWBWc��^WR�WRNL��QBSTBEOHQQbH�N�XKOBP�h SRORJLWHOcQbH��WRNL��EbWHNBf`LH�LK

XKORE� h RWTL]BWHOcQbH�

'VOL� E� THKXOcWBWH� TBV^HWB� GOg� NBNL[�OLDR� WRNRE� SROX^BWVg� RWTL]BWHOcQbH

KQB^HQLg�� dWR� DXGHW� RKQB^BWc�� ^WR� L[� GHMVWELWHOcQRH� QBSTBEOHQLH

STRWLERSRORJQR�KBGBQQRPX�

3TL� VRVWBEOHQLL� VLVWHPb� XTBEQHQLM� QBGR� SRPQLWc�� ^WR� GOg� WRFR�� ^WRDb

XTBEQHQLg�DbOL�OLQHMQR�QHKBELVLPbPL��GRVWBWR^QR��^WRDb�NBJGRH�SRVOHGXf`HH

XTBEQHQLH� VRGHTJBOR�� SR� NTBMQHM� PHTH�� QB� RGQR� QHLKEHVWQRH� DROc_H�� ^HP

STHG_HVWEXf`HH�

$WRTRM� KBNRQ� +LT[FRZB� RWQRVLWVg� N� KBPNQXWbP� NRQWXTBP�� 7RFOBVQR� dWRPX

KBNRQX�
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FGH � h ^LVOR�LPSHGBQVRE��E[RGg`L[�E�NRQWXT� � h ^LVOR�@&7��GHMVWEXf`L[

E�NRQWXTH�

/BSTBEOHQLH� RD[RGB� NRQWXTB� PRJQR� EbDTBWc� STRLKEROcQR�� $� WH[� VOX^Bg[�

NRFGB� QBSTBEOHQLH� WRNB� �SBGHQLH� QBSTgJHQLg�� LOL� @&7 VRESBGBfW� V

QBSTBEOHQLHP� RD[RGB�� VRRWEHWVWEXf`HH� VOBFBHPRH� DHTHWVg� V� RGQLP� �QBSTLPHT�

SRORJLWHOcQbP�KQBNRP���HVOL�QH�VRESBGBHW h V�RDTBWQbP�KQBNRP�

/BGR� LPHWc� E� ELGX�� SBGHQLH� QBSTgJHQLg� QBSTBEOHQR� WBN� JH�� NBN� L� WRN�� RW

DROHH�EbVRNRFR�SRWHQ]LBOB��SOfVB��N�DROHH�QLKNRPX��PLQXVX��

?WR�NBVBHWVg�@&7��WR�HH��QBRDRTRW��QBGR�V^LWBWc�QBSTBEOHQQRM�RW�PLQXVB�N

SOfVX��$�WRP�VOX^BH��NRFGB�QBSTBEOHQLH�@&7�L�WRNB�^HTHK�FHQHTBWRT�VRESBGBfW�

SRVOHGQLM� RWGBHW� dQHTFLf�� HVOL�JH� RQL� STRWLERSRORJQb�� WR� GBQQbM� FHQHTBWRT

SRWTHDOgHW�dQHTFLf��W�H��TBDRWBHW�E kGELFBWHOcQRP�THJLPHl��
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3TL� EbDRTH� KBPNQXWRFR� NRQWXTB� VOHGXHW� TXNRERGVWEREBWcVg� WHP�� ^WRDb

NBJGbM�SRVOHGXf`LM�NRQWXT� RWOL^BOVg� RW�STHGbGX`L[�[RWg�Db�RGQRM� EHWEcf�

9RFGB� DXGHW� VRDOfGHQR� STBELOR� R� QHKBELVLPRVWL� XTBEQHQLM�� VRVWBEOgf`L[

VLVWHPX�

3TLPHT��7RVWBELP�VLVWHPX�XTBEQHQLM�GOg�QB_HM�]HSL �TLV������

$EHGHP�VOHGXf`HH�SRQgWLH�

+RQWXTQbH�WRNL��dWR�WH�WRNL��NRWRTbH�STR[RGLOL�Db�E�NBJGRP�LK�NRQWXTRE�

HVOL�Db�dWL�NRQWXTb�QH�LPHOL�RD`L[�EHWEHM��W�H��DbOL�Db�LKROLTREBQb�GTXF�RW

GTXFB�

$� VRRWEHWVWELL� V� dWLP� NRQWXTQbM� WRN �
 RDWHNBHW� ]HSc �� 	
� �
� ���

NRQWXTQbM� WRN �� � ��� �� 	��� 3TLPHP� RGLQBNRERH� QBSTBEOHQLH� NRQWXTQb[� WRNRE

�QBSTLPHT��SR�^BVRERM�VWTHONH��

3TL�RD[RGH�EVH[�NRQWXTRE�E�RGQRP�QBSTBEOHQLL��VRESBGBf`HP�V�EbDTBQQbP

SRORJLWHOcQbP� QBSTBEOHQLHP� NRQWXTQRFR� WRNB�� E� OHERM� ^BVWL� XTBEQHQLg� GOg

GBQQRFR� NRQWXTB� VXPPLTXfWVg� V� SRORJLWHOcQbP� KQBNRP�� $� STBERM� ^BVWL

XTBEQHQLg� KBSLVbEBHWVg� BOFHDTBL^HVNBg� VXPPB� GHMVWEXf`L[� E� NRQWXTH� @&7�

STL^HP�@&7��QBSTBEOHQLH�NRWRTb[� VRESBGBHW� V�QBSTBEOHQLHP RD[RGB�� V^LWBHWVg

SRORJLWHOcQbP� QBSTBEOHQLHP�� ?LVOR� QHRD[RGLPb[� GOg� TH_HQLg� KBGB^L

XTBEQHQLM�E�GBQQRP�PHWRGH�TBEQR�^LVOX�QHKBELVLPb[�NRQWXTRE

� �
�
 ��	 ��� � �����

FGH �
 h ^LVOR�EHWEHM� �� h NROL^HVWER�XKORE�

$� QB_HP� STLPHTH ����� �
���� VOHGREBWHOcQR�� ^LVOR� QHKBELVLPb[� NRQWXTRE

�������
�����@WR�JH�^LVOR�PRJQR�RSTHGHOLWc�SR�^LVOX�TBKTbERE��NRWRTbH�PRJQR

STREHVWL�E�]HSL��^WRDb�E�QHM�QH�RVWBORVc�KBPNQXWb[�NRQWXTRE�

3TREHTNB�� 3RTgGRN� GLZZHTHQ]LBOcQRFR� XTBEQHQLg� RSTHGHOgHWVg� ^LVORP

QHKBELVLPb[� dOHPHQWRE�� KBSBVBf`L[� dQHTFLf�� 3TL^HP�� HPNRVWL�� ENOf^HQQbH

SBTBOOHOcQR��V^LWBfWVg�KB�RGLQ�QBNRSLWHOc��LQGXNWLEQRVWL��^HTHK�NRWRTbH�WH^HW

RGLQ�L�WRW�JH�WRN � RGLQ�QBNRSLWHOc�

3R�� KBNRQX +LT[FRZB� ����
���� �������
�

3R��� KBNRQX�+LT[FRZB�
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*K EWRTRFR�XTBEQHQLg�VLVWHPb�LPHHP
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��� ���	 �� SRGVWBELE �
 E� SHTERH� XTBEQHQLH� VLVWHPb

SROX^LOL�RWQRVLWHOcQR �� XTBEQHQLH� WTHWcHFR�SRTgGNB� �W�H�� LPHHP� WTL� dOHPHQWB�

QBNBSOLEBf`L[�dQHTFLf��

�������	&�!�""#��!�*#���"� ���� �"��"2.�(*�0�#"�&"2.�0�%��

&Og� LVVOHGREBQLg� STR[RJGHQLg� VLFQBORE� ^HTHK� dOHNWTL^HVNLH� ]HSL

]HOHVRRDTBKQR� ERVSROcKREBWcVg� KBPH^BWHOcQbP� VERMVWERP� OLQHMQb[� ]HSHM h

STLQ]LSRP�VXSHTSRKL]LL�

B��*PSXOcVQBg�[BTBNWHTLVWLNB�]HSL

3XVWc� QHNRWRTBg� VWB]LRQBTQBg� VLVWHPB� RSLVbEBHWVg� RSHTBWRTRP ��

*PSXOcVQRM� [BTBNWHTLVWLNRM ������ NRWRTBg� LVSROcKXHWVg� GOg� RSLVBQLg� ]HSL� ER

ETHPHQQRM� RDOBVWL�� QBKbEBHWVg� ZXQN]Lg�� gEOgf`BgVg� RWNOLNRP� QB � LPSXOcV �

������������9�N��VLVWHPB�VWB]LRQBTQB��WR�BQBORFL^QR �����	��������	��
)QBg�LPSXOcVQXf�[BTBNWHTLVWLNX�OLQHMQRM�VWB]LRQBTQRM�VLVWHPb��PRJQR��E

STLQ]LSH�� TH_LWc� OfDXf� KBGB^X� R� STR[RJGHQLL� GHWHTPLQLTREBQQRFR� VLFQBOB

^HTHK�WBNXf�VLVWHPX�

*KEHVWQR��^WR�VLFQBO�PRJQR�STHGVWBELWc�E�ELGH

� � � � � �&
�

��

�����	 ����� ���� �� W�H�� KBGBQQRH� NROHDBQLH� PRJQR� TBVVPBWTLEBWc� NBN

DHVNRQH^QXf� SRVOHGREBWHOcQRVWc� VPH`HQQb[ � LPSXOcVRE�� XPQRJHQQb[� QB

KQB^HQLH�KBGBQQRFR�VLFQBOB�E�PRPHQWb��VRRWEHWVWEXf`LH�VPH`HQLgP�

9RFGB�� RWEH^Bf`Bg� VLFQBOX ������� Eb[RGQBg� THBN]Lg

� � � � � � � �&
�

��

�����		 ��������� ����� � �� ;^LWbEBg�� ^WR� LQWHFTBO� HVWc� STHGHOcQRH

KQB^HQLH� VXPPb� L�� LVSROcKXg� STLQ]LS� VXSHTSRKL]LL�� PRJQR� EQHVWL� KQBN

RSHTBWRTB � SRG�KQBN�LQWHFTBOB�

� � � � � �&
�

��

�	 ���� ������ ����� ��QR � � � ���� �	� �
�� �

9�H��� WBN� NBN� E� OLQHMQRM� VLVWHPH� TBDRWBHW� STLQ]LS� VXSHTSRKL]LL�� WR�

RSTHGHOLE� THBN]Lf� QB� RGLQ � LPSXOcV�� PRJQR� XVWBQRELWc� THBN]Lf� L� QB

ERKGHMVWELH ������� NBN� VXPPX� THBN]LM� RW� NBJGRFR� E[RGQRFR� ERKGHMVWELg� E

RWGHOcQRVWL��7OHGREBWHOcQR�
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3RGVWBQRENRM �� �	�� PRJQR SROX^LWc� SRVOH� LKPHQHQLg� SRTgGNB

LQWHFTLTREBQLg�GTXFXf�ZRTPX�
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����	 ������ ��� � � ����j�

*WBN��^WRDb�SROX^LWc�VLFQBO�QB�Eb[RGH��QBP�QBGR�STREHVWL�VEHTWNX�ZXQN]LM

�������L �����

/B� RVQREBQLL� VRRWQR_HQLg� ������ LPSXOcVQRM� [BTBNWHTLVWLNH ����� PRJQR
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2GQRM� LK� KCGC^� TCGLRcOHNWTRQLNL� fEOfHWVf� FHQHTC]Lf� NROHDCQLM�

;VWTRMVWER�� FHQHTLTXe`HH� NROHDCQLH� DHK� EQH_QHFR� ERKGHMVWELf� QCKaECHWVf

CEWRFHQHTCWRTRP�� 6CVVPRWTLP� STLQ]LSa� TCDRWa� CEWRFHQHTCWRTC� FCTPRQL^HVNL[

NROHDCQLM�
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?OHNWTL^HVNCf� ]HSb�� E� NRWRTRM� VR[TCQfeWVf� QHKCWX[Ce`LH� cOHNWTL^HVNLH

NROHDCQLf� DHK� EVfNRFR� SHTLRGL^HVNRFR� ERKGHMVWELf� LKEQH�� RDTCKXHW

CEWRNROHDCWHObQXe�VLVWHPX�

1CPL� XJH� TCVVPRWTHQa� RVQREQaH� DORNL�� WTHDXe`LHVf� GOf

ZXQN]LRQLTRECQLf�CEWRFHQHTCWRTRE�

1HKCELVLPR� RW� V[HPa� L� QCKQC^HQLf� CEWRFHQHTCWRT� GROJHQ� LPHWb� LVWR^QLN

SLWCQLf�� XVLOLWHOb� L� ]HSb� RDTCWQRM� VEfKL�� ,K� TCVVPRWTHQQa[ E� TCKGHOC[� �


PCWHTLCORE�� ELGQR�� ^WR� GOf� FHQHTC]LL� RDTCWQCf� VEfKb� GROJQC� DaWb

SRORJLWHObQRM�
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,K�RD`L[�VRRDTCJHQLM�fVQR��^WR

C��QHRD[RGLP�THKRQCQVQaM�XVLOLWHOb� W�N��Pa�[RWLP��^WRDa�FHQHTLTRECORVb

VLQXVRLGCObQRH� NROHDCQLH�� VOHGRECWHObQR�� QCFTXKNRM XVLOLWHOf GROJHQ� DaWb

^CVWRWQR�LKDLTCWHObQaM�^HWaTH[SROeVQLN�

D�� RDTCWQCf� VEfKb� GROJQC� DaWb� SRORJLWHObQRM�� V� WHP�� ^WRDa� EaSROQfORVb

XVORELH�VCPRERKDXJGHQLf�

E��XVLOLWHOb�GROJHQ�DaWb�QH�WRObNR�THKRQCQVQaP��QR�L�QHOLQHMQaP��LQC^H

STL�EaSROQHQLL�XVORELM�VCPRERKDXJGHQLf�CPSOLWXGC�NROHDCQLM DXGHW�QCTCVWCWb

DHKFTCQL^QR�STL�SRORJLWHObQRM�28�

,WCN�� OeDRM CEWRFHQHTCWRT� PRJQR� STHGVWCELWb� E� ELGH� RDRD`HQQRM� V[HPa
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L� ]HSL� RDTCWQRM� VEfKL�� 6CVVPRWTLP� XVORELH� VWC]LRQCTQRFR� THJLPC� TCDRWa

CEWRFHQHTCWRTC�PHWRGRP�NRPSOHNVQa[�CPSOLWXG�
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RW� ^CVWRWa �
 �LK�KC� LKDLTCWHObQRVWL� QCFTXKNL��� WCN� L� RW� CPSOLWXGa� E[RGQRFR

ERKGHMVWELf ��� �LK�KC� QHOLQHMQRVWL� XVLOLWHObQRFR� cOHPHQWC��� L� RW� SRORJHQLf

QC^CObQRM�TCDR^HM�WR^NL��NTXWLKQC �
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THJLPH�SROQRH�XVLOHQLH�QC�FHQHTLTXHPRM�^CVWRWH �
 STL�RD[RGH�NROb]C�RDTCWQRM
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KCELVLW� RW� CPSOLWXGa� NROHDCQLM�� WR� EaTCJHQLH� ������� PRJQR� LVSRObKRECWb� GOf
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4THGSRORJHQLH�� DXGHP� V^LWCWb� XSTCEOfe`HH� QCSTfJHQLH QC� KCWERTH� VWROb
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RWTL]CWHObQaM� KQCN�L�� VOHGRECWHObQR�� fEOfHWVf�RWTL]CWHObQaP�VRSTRWLEOHQLHP�

EQRVLPaP� SROHEaP� WTCQKLVWRTRP� E� NROHDCWHObQaM� NRQWXT� L� NRPSHQVLTXe`LP

SRWHTL�E�NRQWXTH�
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'� STHGaGX`HP� TCKGHOH� ZCNWL^HVNL� DaOC� TCVVPRWTHQC� OLQHMQCf� WHRTLf

CEWRFHQHTCWRTC�� E� RVQREH NRWRTRM� OHJLW� KCPHQC� LV[RGQRFR� QHOLQHMQRFR

GLZZHTHQ]LCObQRFR� XTCEQHQLf� VRRWEHWVWEXe`LP� OLQHMQaP� XTCEQHQLHP�� ?WC

WHRTLf�SRKEROLOC�XVWCQRELWb�XVORELH�VCPRERKDXJGHQLf CEWRFHQHTCWRTC� 2GQCNR�

TH_HQLH� OLQHMQRFR� GLZZHTHQ]LCObQRFR� XTCEQHQLf� QH� RWTCJCHW� E� GRVWCWR^QRM

VWHSHQL� VX`QRVWb� STR]HVVRE�� STRWHNCe`L[� E CEWRFHQHTCWRTH�� .LQHMQCf� WHRTLf�

QCSTLPHT� QH� SRKEROfHW� RSTHGHOLWb� CPSOLWXGX� NROHDCQLM� E� VWC]LRQCTQRP

VRVWRfQLL�

8WC]LRQCTQaH�CPSOLWXGa�QCSTfJHQLM�L�WRNRE��R^HELGQR��PRJQR�QCMWL�OL_b

STL� XVORELL� X^HWC� QHOLQHMQRVWL� [CTCNWHTLVWLNL CNWLEQRFR cOHPHQWC�� LDR� cWC

QHOLQHMQRVWb�� NCN� XJH� FRERTLORVb�� L� fEOfHWVf� E� NRQH^QRP� V^HWH� STL^LQRM

XVWCQREOHQLf� CEWRNROHDCQLM� E� FHQHTCWRTH�� '� VCPRP� GHOH�� STL� XEHOL^HQLL
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STLDOLJHQQR� RSLVaECe`HH� STR]HVVa� E CEWRFHQHTCWRTH� V� EaVRNRGRDTRWQaP

NROHDCWHObQaP�NRQWXTRP�
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NCN�Da�OLQHMQC��

'EHGf� VTHGQee� NTXWLKQX ����� E� XTCEQHQLH� �����
��� KCSL_HP cWR XNRTR^HQQRH

XTCEQHQLH E�ELGH�
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$PSOLWXGC� VWC]LRQCTQC� W�H� ��
��

��
���� �!"�� E� WRP� VOX^CH�� NRFGC

� �
�� ��

�

���
� ��,WCN� � �

�

��
�� �� i XVORELH�VWC]LRQCTQRVWL�CPSOLWXGa�

���
� � �7��&��.���% 8���-&��%�)�-&)�

'�KCELVLPRVWL�RW�SRORJHQLf�QC^CObQRM�TCDR^HM�WR^NL�TCKOL^CeW�THJLP

PfFNRFR�L�JHVWNRFR�ERKDXJGHQLf�CEWRNROHDCQLM�

� /fFNRH�ERKDXJGHQLH

4RNCJHP�cWRW�STR]HVV�QC�STLPHTH�WTCQKLVWRTQRFR�NCVNCGC�V�LVSRObKRECQLHP

STfPRM�STR[RGQRM�[CTCNWHTLVWLNL ������#.��

+GHVb� QC^CObQCf� TCDR^Cf� WR^NC� �Q�T�W��� EaDTCQC� E� RDOCVWL� QCLDROb_HM

NTXWLKQa �
 STR[RGQRM� [CTCNWHTLVWLNL� -CN� ELGQR� LK� TLV�� ����� L� TLV�� ������ V

XEHOL^HQLHP�CPSOLWXGa �#. VTHGQff�NTXWLKQC �� PRQRWRQQR�XPHQb_CHWVf�
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(J� DaSAIGPKf� ���	���� DKFPQ�� ]VQ� USGFPee� MSWVKJPW� OQIPQ� QRSGFGNKVb� KJ

JADKUKOQUVK� AORNKVWFa� RGSDQL� EASOQPKMK� VQMA� QV� AORNKVWFa� DZQFPQEQ

DQJFGLUVDKf� D� MQNGCAVGNbPQO� MQPVWSG � �	�� �	 g cVQ� MQNGCAVGNbPAf

ZASAMVGSKUVKMA ADVQEGPGSAVQSA	

!KF� cVQL� YWPM\KK� UW_GUVDGPPQ� JADKUKV� QV� RQNQIGPKf� PA]ANbPQL� SACQ]GL

VQ]MK	� -A� SKU	� ��	�� RSKDGFGPA� MQNGCAVGNbPAf� ZASAMVGSKUVKMA� RSK� WUNQDKK�� ]VQ

-37� PAZQFKVUf� PA� UGSGFKPG� NKPGLPQEQ� W]AUVMA� RSfOQL� RSQZQFPQL

ZASAMVGSKUVKMK	�=VQ�OfEMKL�SGIKO�DQJCWIFGPKf	�-A ZASAMVGSKUVKMG � ��$��� �	

SKU	� ��	� FDA� UQUVQfPKf� SADPQDGUKf� �VQ]MK� �� K� ���� � g PGWUVQL]KDQG�� � g

WUVQL]KDQG	

1SK�OfEMQO�SGIKOG�DQJCWIFGPKf�NKPKf�QCSAVPQL�UDfJK ��
�

&	
� QRWUMAGVUf�DPKJ

U� WDGNK]GPKGO� UVGRGPK� QCSAVPQL� UDfJK� �JFGUb� DJAKOQKPFWM\Kf� 0 �SKU	� ��	��	

1QMA� NKPKf
�

&	
PG� RGSGUGMAGV� YWPM\Ke � ������ �� � KOGGV� OGUVQ� WUVQL]KDQG

UQUVQfPKG�RQMQf�U�PWNGDQL�AORNKVWFQL�MQNGCAPKL	�$UNK�MQcYYK\KGPV 0

WDGNK]KDAGVUf�� VQ� RSK
� � 
� 
 �

&	

�

&	
� >D �� ADVQEGPGSAVQS

DQJCWIFAGVUf� RSK� UMQNb� WEQFPQ� OANQL� AORNKVWFG�� V	M	

�
 CQNb^G� NeCQEQ� JPA]GPKf ��	� #ANbPGL^KL� SQUV 0

RSKDGFGV� M� RNADPQOW� WDGNK]GPKe� AORNKVWFa

EGPGSKSWGOaZ� ADVQMQNGCAPKL� �UO	� SKU	� ��	��	� 1SK]GO

FNf� FAPPQEQ 0 KOGGV� OGUVQ� GFKPUVDGPPAf� AORNKVWFA

UVA\KQPASPaZ�MQNGCAPKL	

� &GUVMQG�DQJCWIFGPKG

$UNK�IG�PA]ANbPAf�SACQ]Af�VQ]MA�UOG_GPA�DNGDQ �SKU	���	�� PA�PGNKPGLPaL

W]AUVQM� !�:�� VQ� USGFPff� MSWVKJPA� KOGGV� cMUVSGOWO� �-37� D� QCNAUVK� OANQL

MSWVKJPa� � IGUVMKL�SGIKO�UAOQDQJCWIFGPKf	

��>D


�FG4L

3KU	��	�

��

�
 ?<A<R�B5D��F6R;<

�5P

�FG

FG4L�4@C?�

���#�
�

��
��

���

��

3KU	��	�




?<A<R�B5D��F6R;<


����FG4L�5P

/B?954G9?OA4R�J4D�>4��-64�FBFGBRA<R�D46AB69F<R

�5P
�

��
���
	

�FG


�����5P

/�
�

A9HFG�

HFG�




�

3KU	��	�

�



�



)QNGCAVGNbPaG� ZASAMVGSKUVKMK� D� cVQO� UNW]AG� KOGeV� VQ]MW� RGSGEKCA� �SKU	

��	�
��K�VSK�VQ]MK�SADPQDGUKf����
 �WUVQL]KDQG��� � PGWUVQL]KDQG	

(� D� cVQO� SGIKOG� RQMAIGO� RSQ\GUU� UAOQDQJCWIFGPKf� K� QRSGFGNGPKG

UVA\KQPASPQL�AORNKVWFa�U�KURQNbJQDAPKGO�RQPfVKf�USGFPGL�MSWVKJPa	

1SK 0�0� MQNGCAPKG� CWFGV� QVUWVUVDQDAVb�� V	M	� NKPKf� QCSAVPQL� UDfJK� PG

RGSGUGMAGV�ESAYKMA�USGFPGL�MSWVKJPa��UO	�SKU	���	���A�	
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1SK 0�0� NKPKf� QCSAVPQL� UDfJK� MAUAGVUf� ESAYKMA� USGFPGL� MSWVKJPa�� PQ

MQNGCAPKG�PG�DQJPKMAGV�V	M	�D�cVQL�VQ]MG�USGFPff�MSWVKJPA �� CQNb^G�]GO�MSWVKJPA

�
 D� PA]ANbPQL� SACQ]GL� VQ]MG ��
����	 5W_GUVDWe_KO� OANaO� YNWMVWA\KfO

UQQVDGVUVDWGV� MSWVKJPA �
 D� SACQ]GL� VQ]MG� ZASAMVGSKUVKMK�� A� GG� JPA]GPKG

PGFQUVAVQ]PQ�FNf�QCGURG]GPKf�CANAPUA�AORNKVWF	

)QNGCAPKf� DQJPKMPWV� NK^b� RSK 0�0��� V	G	� D� VQV� OQOGPV�� MQEFA� QCSAVPAf

UDfJb�UVAPQDKVUf�FQUVAVQ]PQL�FNf�QCGURG]GPKf�CANAPUA�AORNKVWF�FAIG�RSK�OANQL

MSWVKJPG �
	� 1SK 0�0� OANaG�YNWMVWA\KQPPaG� MQNGCAPKf� PA]KPAeV� SAUVK� �UO	

SKU	���	���C�	�!PA]ANG�SQUV� AORNKVWFa�MQNGCAPKL�DaJaDAGV� WDGNK]GPKG� USGFPGL

MSWVKJPa �� ZASAMVGSKUVKMK�� ]VQ� RSKDQFKV� M WDGNK]GPKe� WUKNGPKf	� 5

WDGNK]GPKGO� WUKNGPKf� DQJSAUVAGV� AORNKVWFA� MQNGCAPKL�� A� UNGFQDAVGNbPQ�� K

USGFPff� MSWVKJPA	� 1SK� FANbPGL^GO� SQUVG� AORNKVWFa� USGFPff� MSWVKJPA

WOGPb^AGVUf�K�AORNKVWFA�D�UQQVDGVUVDKG�U�WSADPGPKGO�UVA\KQPASPQUVK

FG�

&	
�

�

� �

RSKPKOAGV�JPA]GPKG �FG�	

1QUNGFWe_KG� WDGNK]GPKG� MQcYYK\KGPVA� DJAKOPQL� KPFWM\KK 0 �QV �� FQ

����DaJaDAGV�RNADPQG�WDGNK]GPKG�AORNKVWFa�MQNGCAPKL��QV �FG� FQ �FG� K�FANGG�	

1SK� WOGPb^GPKK 0�� PA]KPAf� QV� CQNb^KZ 0 �0������ MQNGCAPKf� CWFWV

UW_GUVDQDAVb�FQ�VGZ�RQS��RQMA 0 PG�UVAPGV�SADPQL ��	�=VQ�UDfJAPQ�U�VGO��]VQ�RSK

CQNb^KZ� AORNKVWFAZ ����
 K� D� RSQOGIWVMG� OGIFW �� K �� UW_GUVDWe_KG

MQNGCAPKf� QCGURG]KDAeV� PGQCZQFKOWe� USGFPee� MSWVKJPW� ZASAMVGSKUVKMK� K

WUNQDKf�UVA\KQPASPQUVK�DaRQNPfeVUf��JFGUb ��
�	

��
�	

1SK 0��� MQNGCAPKf� D� UKUVGOG� KU]GJPWV�� V	M	� D� cVQV� OQOGPV� PASW^KVUf

CANAPU� AORNKVWF	� 9OGPb^GPKG� AORNKVWFa� UVKOWNKSWGV� WOGPb^GPKG� USGFPGL

MSWVKJPa�K��PAQCQSQV��JFGUb ��
�	

��
�	

7AMKO� QCSAJQO�� RSK� IGUVMQO� SGIKOG� DQJCWIFGPKf� JADKUKOQUVb �FG�0�

PGQFPQJPA]PA� K� PQUKV� RGVNGQCSAJPaL� ZASAMVGS�� V	G	� KOGGV� OGUVQ� MQNGCAVGNbPaL

EKUVGSGJKU	

1SK]GO� RGSGUG]GPKG� NKPKK� QCSAVPQL� UDfJK� U� MSKDQL� USGFPGL� MSWVKJPa� D

RSADQL�]AUVK��EFG ��
�	

��
��FAGV�WUVQL]KDQG�JPA]GPKG�UVA\KQPASPQL�AORNKVWFa	

#SWEKOK�UNQDAOK��RSK�JARWUMG�ADVQEGPGSAVQSA�PARSfIGPKG�PA�WRSADNfe_GO

cNGMVSQFG�FQNIPQ�MAM�Ca��RGSGUMQ]KVb��]GSGJ�KPVGSDAN��
��FG ����]VQ��Q]GDKFPQ�

DQJOQIPQ�� GUNK� PAZQFKVUf� RQF� DQJFGLUVDKGO� DPG^PGEQ� DQJCWIFAe_GEQ

PARSfIGPKf	

������������+$��#�'�+$'����$&+�"���0�3�'���"����&,) �

/\GPKO� ESAYK]GUMK� FKPAOKMW�YQSOa� MQNNGMVQSPQEQ� VQMA� ADVQEGPGSAVQSA� D

JADKUKOQUVK�QV�RQNQIGPKf�GEQ�PA]ANbPQL�SACQ]GL�VQ]MK	
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/VOGVKO��]VQ�VQM�MQNNGMVQSA�OQIGV�RSK�CQNb^KZ�DZQFPaZ�DQJFGLUVDKfZ�PG

VQNbMQ�WOGPb^AVbUf�FQ�PWNf��PQ�K�OGPfVb�UDQL�JPAM��SKU	���	���K���	�
�	

)AM�DKFPQ�KJ�cVQEQ�ESAYK]GUMQEQ�RQUVSQGPKf��YQSOA�MQNNGMVQSPQEQ�VQMA�MAM�RSK

OfEMQO��VAM�K�RSK�IGUVMQO�SGIKOAZ DQJCWIFGPKf�OQIGV�UW_GUVDGPPQ�QVNK]AVbUf

QV�UKPWUQKFANbPQL��KJ�JA�PGNKPGLPQUVK�AMVKDPQEQ�cNGOGPVA	�/FPAMQ��PA�PAESWJMG

D� DKFG� RASANNGNbPQEQ� MQNGCAVGNbPQEQ� MQPVWSA�� DUNGFUVDKG� GEQ� DaUQMQL

KJCKSAVGNbPQUVK� DaFGNfGVUf� UKPWUQKFANbPQG� PARSfIGPKG�� RSQRQS\KQPANbPQG

RGSDQL�EASOQPKMG�VQMA 
��
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1Q� QRSGFGNGPKe�� )1# ����
�

� ���
�

�
�� EFG �� g OQ_PQUVb� RQNGJPAf� �
 g

RQVSGCNfGOAf OQ_PQUVb	� )AM� DKFPQ� KJ� RQUVSQGPKf�� V	M	� RSK� OfEMQO� SGIKOG

DQJCWIFGPKf�-37�DaCKSAGVUf�PA�W]AUVMG�OAMUKOANbPQL�MSWVKJPa��A�RSK�IGUVMQO

� DCNKJK �5P�
��VQ 
� @R7�� 
� :� 
��@R7�
� @R7� 
��:�
� :	�/VUeFA�UNGFWGV��]VQ �:�D���@�D�	

7AMKO�QCSAJQO��FQUVQKPUVDQ�IGUVMQEQ�SGIKOA�DQJCWIFGPKf � DaUQMKL�)1#	

!� VQ� IG� DSGOf� WUNQDKf� UAOQDQJCWIFGPKf� D� cVQO� SGIKOG� Q]GPb� VfIGNaG

�UMA]MQQCSAJPQG�DQJCWIFGPKG�K USaD��K�PGDQJOQIPQ�RQNW]KVb�OANaG�MQNGCAPKf	

#QUVQKPUVDQ�OfEMQEQ�SGIKOA�DQJCWIFGPKf � RNADPQG�KJOGPGPKG�AORNKVWFa � RSK

KJOGPGPKK�MQcYYK\KGPVA 0	

#QUVQKPUVDA� OfEMQEQ� K� IGUVMQEQ� SGIKOQD� UAOQDQJCWIFGPKf� OQIPQ

QC`GFKPKVb� D� UZGOG� ADVQEGPGSAVQSA�� UQFGSIA_GL� cNGOGPV� ADVQOAVK]GUMQEQ

UOG_GPKf	

3KU	���	��

!�VSAPJKUVQSPQO�ADVQEGPGSAVQSG�U� QC_KO�cOKVVGSQO� �SKU	� ��	��g4��-37�PA

!�:��SKU	���	��g5��D�OQOGPV�JARWUMA�SAURQNQIGPA�RSK�RQNQIKVGNbPQO�JPA]GPKK

�5P
 PA� UGSGFKPG� NKPGLPQEQ� W]AUVMA� ZASAMVGSKUVKMK� �]VQCa� CaN� OfEMKL� SGIKO

DQJCWIFGPKf�	� 1QcVQOW� PA� PA]ANbPQO� cVARG� JARWUMA� PASAUVAPKG� AORNKVWFa

MQNGCAPKL� PG� UQRSQDQIFAGVUf� WDGNK]GPKGO� QVSK\AVGNbPQEQ� PARSfIGPKf

UOG_GPKf��W]AUVQM 4�5 PA�SKU	���	��g5�	

3ACQ]KG� VQMK� UFDKEAeVUf� DNGDQ� NK^b� RSK� JAZQFG� AORNKVWFa� MQNGCAPKf� PA

PKIPKL� UEKC� ZASAMVGSKUVKMK �5����5��� MQEFA� RSQfDNfGVUf� cYYGMV DaRSfONGPKf

PARSfIGPKf ��(� D�RGSGZQFG�CAJA�cOKVVGS	
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'FGUb� RSK� RQUVQfPPQL� DSGOGPK �	���
 �RSGDa^Ae_GL� RGSKQF !<

MQNGCAPKf�� DaRSfONGPPQG� PARSfIGPKG �6NCD �SKU	� ��	��g6� SAUVGV

RSQRQS\KQPANbPQ�AORNKVWFG�PARSfIGPKf�/5	

7AMKO�QCSAJQO��\GRb �	 ADVQOAVK]GUMK�QCGURG]KDAGV�KJOGPGPKG�PARSfIGPKf

UOG_GPKf�� CNAEQFASf� ]GOW� UQJFAGVUf� SGIKO� OfEMQEQ� JARWUMA� K� DaEQFPaL� U

cPGSEGVK]GUMQL�VQ]MK�JSGPKf��QVUG]MA�MQNNGMVQSPQEQ�VQMA��UVA\KQPASPaL�SGIKO	

�����'�#0�&2�&$!,1�#�3�"$�,!�'$��##2.� $!���#��

(JW]Af� D� SAJFGNAZ� � K �� SAJNK]PaG� DKFa� SAFKQUKEPANQD�� KZ� UDQLUVDA� K�� D

]AUVPQUVK��KZ�URGMVSANbPaL�UQUVAD��Oa�PG�KPVGSGUQDANKUb��MAMKOK�VGZPK]GUMKOK

USGFUVDAOK�OQIGV�CaVb�FQUVKEPWVQ�KJOGPGPKG��OQFWNf\Kf��RASAOGVSQD�MQNGCAPKL

D�UQQVDGVUVDKK�U�RGSGFADAGOQL�KPYQSOA\KGL	

7GRGSb� SAUUOQVSKO� QUPQDPaG� RSKP\KRa� QUW_GUVDNGPKf� OQFWNf\KK�� V	G	

KJOGPGPKG�SAFKQ]AUVQVPQEQ�MQNGCAPKf�RQ�JAMQPW�WRSADNfe_GEQ�UKEPANA	

1SK�PGKUMAIGPPQL AORNKVWFPQL OQFWNf\KK�DKF�URGMVSANbPQL YWPM\KK �����
�A�� FQNIGP� CaVb� VAMKO�IG�� MAM� K� URGMVSANbPAf� YWPM\Kf� WRSADNfe_GEQ� UKEPANA

���
�	
)AM� DKFPQ�� DaZQFPQG� PARSfIGPKG� FQNIPQ� UQFGSIAVb� VG� ]AUVQVa �A�#
�

MQVQSaZ� PGV� D� UQUVADG� RQFDGFGPPQEQ� PARSfIGPKf�� V	G	� D� UKUVGOG� FQNIPQ

QUW_GUVDNfVbUf�QSEAPK]GUMQG RSGQCSAJQDAPKG�]AUVQVPaZ�URGMVSQD��]VQ�PG�OQIGV

CaVb�DaRQNPGPQ�D�NKPGLPaZ�\GRfZ�U�RQUVQfPPaOK�RASAOGVSAOK	

$UNK� RQNbJQDAVbUf� fJaMQO� DSGOGPPQEQ�� A� PG� URGMVSANbPQEQ� OGVQFA�� JAFA]W

AORNKVWFPQL�OQFWNf\KK�OQIPQ�UYQSOWNKSQDAVb�PGUMQNbMQ�KPA]G	

1GSGOGPPQG� PARSfIGPKG �	�(� OQIPQ� SAUUOAVSKDAVb� MAM� KJOGPGPKG

PARSfIGPKf�UOG_GPKf��RQFDGFGPPQEQ�M�WRSADNfe_GOW�DZQFW��V	G	 �HCD�(����
�(�	

#Nf� PGKUMAIGPPQL� OQFWNf\KK� PGQCZQFKOQ�� ]VQCa� KJOGPGPKG� AORNKVWFa

DaZQFPQEQ� PARSfIGPKf�� KOGe_GEQ� ]AUVQVW �A�� CaNQ� RSQRQS\KQPANbPaO

PARSfIGPKe�UKEPANA ��6NJ�(��!��
�(��! �HCD	

!PQDb� RSKZQFKO� M� DaDQFW�� ]VQ� DaRQNPGPKG� cVQEQ� VSGCQDAPKf D� NKPGLPQL

UKUVGOG� U� RQUVQfPPaOK� RASAOGVSAOK� PGDQJOQIPQ	� #GLUVDKVGNbPQ�� M� NKPGLPQL

\GRK� RSKOGPKO� RSKP\KR� UWRGSRQJK\KK	� 1QcVQOW� QVMNKM� PA� MAIFQG� KJ� FDWZ

DQJFGLUVDKL���
 K �P����� �A(��PGJADKUKOa�FSWE�QV�FSWEA��K�KJOGPGPKG�DGNK]KPa

�
 PG� OQIGV� UMAJAVbUf� PA� DGNK]KPG� DaZQFPQEQ� PARSfIGPKf� FSWEQEQ� UKEPANA�

KOGe_GEQ�]AUVQVW �A	

(VAM�� AORNKVWFPQG OQFWNKSQDAPKG� OQIGV� CaVb� RQNW]GPQ� D� \GRfZ�

QUW_GUVDNfe_KZ�QSEAPK]GUMQG�RSGQCSAJQDAPKG�URGMVSA � PGNKPGLPaZ�K�NKPGLPaZ

RASAOGVSK]GUMKZ�\GRfZ	

�������$!,1�#����"&!�+,�#$��"$�,!30��������)�&'�"�#�#��"

#�!�#��#2.� �) ��$�

5ZGOA�� FGOQPUVSKSWe_Af� RSQ\GUU� �+� U� KURQNbJQDAPKGO� PGNKPGLPQEQ

cNGOGPVA��KJQCSAIGPA�PA�SKU	���	�	
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!QJFGLUVDWe_KG� PA� \GRb� PARSfIGPKf� QV� JAFAe_GEQ� EGPGSAVQSA �A�(��� QV
EGPGSAVQSA OQFWNKSWe_GEQ� UKEPANA �HCD�(�� K� PARSfIGPKG� UOG_GPKf� -37 �
�

DMNe]GPa� RQUNGFQDAVGNbPQ� U� PGNKPGLPaO� cNGOGPVQO	� 7QM ��(��� RSQVGMAe_KL� D

\GRK� UQFGSIKV�OPQIGUVDQ�EASOQPK]GUMKZ�UQUVADNfe_KZ��U�]AUVQVAOK �A K 
�� A
VAMIG� MSAVPaG� K� MQOCKPA\KQPPaG� ]AUVQVa	� )QNGCAVGNbPaL� MQPVWS� PAUVSQGP� PA

]AUVQVW �A��UNGFQDAVGNbPQ��PA�MQPVWSG�DaFGNKVUf �6NJ�(��
� �P>6�

EFG 
� � AORNKVWFA�VQMA RGSDQL�EASOQPKMK�]AUVQVa �A�

�P>6 � SGJQPAPUPQG�UQRSQVKDNGPKG�MQPVWSA	

(J�JA� PANK]Kf� PGNKPGLPQEQ� cNGOGPVA� VQM� RGSDQL� EASOQPKMK 
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