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1 U�� �� � � � � � � � ����������� � �VLHUSQLD�� � � � �
�
�

35 $ : 2 �,�32 / ,7<. $ �
�
3UDFH�QDG�UR] SRU] G] HQLHP �V\ VWHP RZ \ P �
�
7UZDM�SUDFH� QDG� 5 R] SRU] G] HQLHP � 0 LQLVWUD� * RVSRGDUNL�Z � VSUDZLH� V] F] HJyáRZ\ FK�
ZDUXQNyZ� IXQNFMRQRZDQLD� V\ VWHP X� HOHNWURHQHUJHW\ F] QHJR�� NWyUH� UHJXOXMH� P �LQ��
] DVDG\ �ELODQVRZDQLD�HQHUJLL�HOHNWU\ F] QHM�Z \ WZDU] DQHM�SU] H] �HOHNWURZQLH�ZLDWURZH���
�
2 UJDQL] DFMH� VNXSLDMFH� SU] HGVWDZLFLHOL� HQHUJHW\ NL� ZLDWURZHM� �36( : � L� 3,* ( 2 ��
] DELHJDM�R�SUHIHUHQF\ MQH� ] DVDG\ �ELODQVRZDQLD�GOD� UyGHá�ZLDWURZ\ FK��GOD�NWyU\ FK� ��
] H� Z ] JOGX� QD� XZDUXQNRZDQLD� DWP RVIHU\ F] QH� �� QLH� MHVW� P R OLZH� SURJQR] RZ DQLH�
SURGXNFML�HQHUJLL�] �� � �JRG] LQQ\ P �Z \ SU] HG] HQLHP ��
�
3URSR] \ FMH� 6WRZDU] \ V] HQLD� GRW\ F] � P R OLZR FL� NRU\ JRZDQLD� ] JáRV] RQHM� SURJQR] \ �
SURGXNFML� HQHUJLL� QD� � � JRG] LQ\ � SU] HG� SODQRZDQ � JRG] LQ � SURGXNFML� RUD] ��
ZSURZDG] HQLD� �SURJX�QLHF] XáR FL� �� ] ZDOQLDMFHJR�Z \ WZyUF � ] �NRV] WyZ�ELODQVRZDQLD�
Z � Z \ SDGNX�� JG\ � U] HF] \ ZLVWD� SURGXNFMD� RGELHJDü� E G] LH� RG� ] JáRV] RQHM� NRUHNW\ �� Z �
VWRSQLX�QLH�ZL NV] \ P �QL �� � � ��
�
3U] HGVWDZLFLHOH�6WRZDU] \ V] HQLD�XF] HVWQLF] \ OL�Z �VSRWNDQLDFK�URERF] \ FK��NWyUH�RGE\ á\ �
VL �Z �0 LQLVWHUVWZLH�* RVSRGDUNL�Z �F] HUZFX�L�VLHUSQLX�EU��
�
�
%H] SLHF] H VWZ R�( QHUJHW\ F] QH�3ROVNL�
�
' \ VNXVMD�� NWyUD� UR] SRF] áD� VL � ] � SRF] WNLHP � URNX� � � � � �� QD� WHP DW� EH] SLHF] H VWZD�
HQHUJHW\ F] QHJR� SRV] F] HJyOQ\ FK� NUDMyZ � HXURSHMVNLFK�� Z � W\ P � UyZQLH � 3ROVNL��
] DRZRFRZDáD� SRZVWDQLHP � UDSRUWX� �%H] SLHF] H VWZR� ( QHUJHW\ F] QH� 3ROVNL� �� 5 DSRUW�
WHQ�� SU] \ JRWRZDQ\ � SU] H] � %LXUR� %H] SLHF] H VWZD� 1 DURGRZHJR�� RUJDQ� GRUDGF] \ �
3UH] \ GHQWD� 5 3�� MDNR� JáyZQH� GHWHUP LQDQW\ � EH] SLHF] H VWZD� HQHUJHW\ F] QHJR� NUDMX�
Z \ P LHQLD�G\ Z HUV\ ILNDFM� UyGHá�GRVWDZ�HQHUJLL��MDN�UyZQLH �UR] EXGRZ �LQIUDVWUXNWXU\ �
SU] HV\ áRZHM�L�Z \ WZyUF] HM��
�
1 RZD� VWUDWHJLD� EH] SLHF] H VWZD� HQHUJHW\ F] QHJR� SD VWZD� SU] \ � ] QDF] Q\ P � Z ] UR FLH�
] DSRWU] HERZDQLD� QD� JD] � L� URS �� ] DNáDGD� P DOHMF\ � XG] LDá� Z JOD� RUD] � XP LDUNRZDQ\ �
Z ] URVW� Z \ NRU] \ VWDQLD� HQHUJLL� RGQDZLDOQHM�� : HGáXJ� UDSRUWX� QDMNRU] \ VWQLHMV] \ P �
UR] ZL ] DQLHP ��] DUyZQR�] �SXQNWX�ZLG] HQLD�RFKURQ\ � URGRZLVND��MDN�L�EH] SLHF] H VWZD�
HQHUJHW\ F] QHJR��MHVW�HQHUJHW\ ND�MGURZD���
=GDQLHP � DXWRUyZ�� RGQDZ LDOQH� UyGáD� HQHUJLL� �XVWSXM� WHFKQRORJLF] QLH� QDZHW�
WUDG\ F\ MQHM� HQHUJHW\ FH� �� ' ODWHJR� WH � XG] LDá� HQHUJLL� ] � RGQDZLDOQ\ FK� UyGHá� �VáR FH��
ZRGD��ZLDWU��Z �SURGXNFML�HQHUJLL�RJyáHP �SRZLQLHQ�SR] RVWDü�QD�REHFQ\ P �SR] LRP LH���
�
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3URJUDP �2 SHUDF\ MQ\ �� ,QIUDVWUXNWXUD�L� URGRZ LVNR� �
�
' QLD� � � �� � �� � � � � 5 DGD� 0 LQLVWUyZ � SU] \ MáD� NLHUXQNRZR� SU] HGáR RQ\ � SU] H] � 0 LQLVWUD�
5 R] ZRMX� 5 HJLRQDOQHJR� 3URJUDP � 2 SHUDF\ MQ\ � Ä,QIUDVWUXNWXUD� L� URGRZLVNŔ ��
RSUDFRZ\ ZDQ\ �Z �UDP DFK�1 DURGRZHM�6WUDWHJLL�6SyMQR FL�� � � � � � � � � ��
�
: �UDP DFK� 3ULRU\ WHWX� ; � Ä,QIUDVWUXNWXUD� HQHUJHW\ F] QD� SU] \ MD] QD� URGRZLVNX́ � P R OLZH�
E G] LH� X] \ VNDQLH� GRILQDQVRZDQLD� GOD� SURMHNWyZ� ] � ] DNUHVX� HQHUJHW\ NL� ZLDWURZHM�� Z�
UDP DFK�' ] LDáDQLD�� � �� ��
�
3URJUDP � SU] HZLGXMH� ZVSDUFLH� ] � ) XQGXV] X� 6SyMQR FL� QD� UHDOL] DFM� 3ULRU\ WHWX� ; � QD�
SR] LRP LH� � � � �� �P OQ� ( XUR�� ] �NWyU\ FK�SODQRZR�Z �ODWDFK� � � � � � � � � � �QD� G] LDáDQLH� � � �� �
Ä=ZL NV] HQLH� Z \ WZDU] DQLD� HQHUJLL� ] H� UyGHá� RGQDZLDOQ\ FK�� Z � W\ P � ELRSDOLZ´�
SU] H] QDF] RQH� P D� ] RVWDü� � � � �� � P OQ� ( XUR�� 6 ] DFXQNRZR� ] � NZRW\ � WHM� QD� ZVSDUFLH�
UHDOL] DFML� SURMHNWyZ� ZLDWURZ\ FK� Z � ODWDFK� � � � � � � � � � � SU] H] QDF] RQH� ] RVWDQLH� RN�� � � � �
P OQ�( XUR��
�

������� �	��6�7 78�9� : : 


;
<� =�����>(� ���4�9� ��� : ?�?�@BA	@�C4@4@&C�� 6�7�>

�
�
�
3URJUDP �GOD�HOHNWURHQHUJHW\ NL�
�
: � UDP DFK� =HVSRáX� 6WHUXMFHJR� GR� 6SUDZ� 5 HDOL] DFML� Ä3URJUDP X� GOD�
HOHNWURHQHUJHW\ NĹ� ] RVWDáD�SRZRáDQD�* UXSD�5 RERF] D�GR�RSUDFRZDQLD�SURMHNWX�QRZHM�
XVWDZ\ � 3UDZR� HQHUJHW\ F] QH�� : � MHM� VNáDG� ZFKRG] � SU] HGVWDZLFLHOH� 0 LQLVWUD�
* RVSRGDUNL�� 3UH] HVD� 8 U] GX� 5 HJXODFML� ( QHUJHW\ NL� RUD] � HNVSHUFL� VHNWRUD�
HQHUJHW\ F] QHJR���
�
+DUP RQRJUDP � UHDOL] DFML� SURJUDP X� ] DNáDGD�� H� ZL NV] R ü� G] LDáD � �Z � W\ P �
SU] \ JRWRZDQLH�QRZHJR�3UDZD�HQHUJHW\ F] QHJR��] RVWDQLH�] DNR F] RQD�GR�NR FD�� � � � �
U�� =� QLHRILFMDOQ\ FK� LQIRUP DFML� X] \ VNDQ\ FK� SU] H] � 36( : � RG� XU] GQLNyZ� 0 LQLVWHUVWZD�
* RVSRGDUNL�Z \ QLND�� H�SUDFH�QDG�8 VWDZ �QLH�] RVWDá\ �MHV] F] H�UR] SRF] WH��

������� �	��6�7 78�9� : : 


;
<� ><D���� ���4�9� �9� :FE ����G&H�A1>�D��9� �96���I���J�E K�� L�M�N�O/E �9L�@�C4P&Q

�
�
5 R] SRU] G] HQLH�0 LQLVWUD�5 R] Z RMX�5 HJLRQDOQHJR�GRW\ F] FH�XG] LHODQLD�SRP RF\ �
QD�Z VSLHUDQLH�LQZ HVW\ FML�] Z L ] DQ\ FK�] �RGQDZ LDOQ\ P L� UyGáDP L�HQHUJLL�
�
' R� NR FD� URNX� � � � � � P D� ZHMü� Z � \ FLH� 5 R] SRU] G] HQLH� 0 LQLVWUD� 5 R] ZRMX�
5 HJLRQDOQHJR� ] P LHQLDMFH� UR] SRU] G] HQLH� 0 LQLVWUD� * RVSRGDUNL� L� 3UDF\ � ] � GQLD� � � �
SD G] LHUQLND� � � � � � U�� Z � VSUDZLH� XG] LHODQLD� SRP RF\ � QD� ZVSLHUDQLH� LQZHVW\ FML�
] ZL ] DQ\ FK�] �RGQDZLDOQ\ P L� UyGáDP L�HQHUJLL��,VWRWD�UR] ZL ] D �] DZDUW\ FK�Z �SURMHNFLH�
] ZL ] DQD�MHVW�] �Z \ GáX HQLHP �WHUP LQX�RERZL ] \ ZDQLD�UR] SRU] G] HQLD��
�

������� �	� 6�7 78�9� : : 
;
;
<� >(�R�R� ���4�9� ��� :FSUT	:V�����9��� W��FG�D�:FX�Y1C4Z[@�\]M�\_^FY�?4Q4P4^ ?�P�`4a�^ b]b[Q�`�^

C�P�Z]M�b/`4cUa�?�\_P&?&:VM�`�P�a4ad:F�������9�VK�>+A1�9�FK4e$A1� G4�1E D�A1f<TUT�A1`�adA1@�M�`�a4� ����g
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. RQVXOWDFMH�VSRáHF] QH�=LHORQHM�. VL JL�
�
: � P DUFX� � � � � � URNX� . RP LVMD� ( XURSHMVND� SU] \ MáD� =LHORQ � . VL J �� � ( XURSHMVND�
VWUDWHJLD� QD� U] HF] � ] UyZQRZD RQHM�� NRQNXUHQF\ MQHM� L� EH] SLHF] QHM� HQHUJLĹ��
L� VNLHURZDáD� M� GR� V] HURNLFK� NRQVXOWDFML�� ' RNXP HQW� WHQ� SU] HGVWDZLD� NRP SOHNVRZH�
SRGHMFLH� GR� ] DJDGQLH � QRZHM�� HXURSHMVNLHM� SROLW\ NL� HQHUJHW\ F] QHM� L� SUHF\ ] XMH�
SRGVWDZRZH�FHOH��SULRU\ WHW\ ��QDU] G] LD�RUD] �G] LDáDQLD�QLH] E GQH�GOD�ZSURZDG] HQLD�
QRZHM� SROLW\ NL� ] � G] LHG] LQ\ � EH] SLHF] H VWZD� HQHUJHW\ F] QHJR�� 1 D� SR] LRP LH�
HXURSHMVNLP � NRQVXOWDFMH� =LHORQHM� . VL JL� ] DNR F] � VL � � � � ZU] H QLD� � � � � � U�� 1 D�
SRGVWDZLH� X] \ VNDQ\ FK� NRQVXOWDFML�� . RP LVMD� RSUDFXMH� NRQNUHWQH� UR] ZL ] DQLD� ZLHOX�
NZHVWLL�] Z L ] DQ\ FK�] �HQHUJHW\ N ���
�

������� �	��6�7 78�9� : : 


;
<� G4e4� G�h9�i�1�4K�� G�h�: G��4G�����W&: �1�iG�G���^F��K��4G���^ G��4G��i�4W�:FE ����G&H�A�G���� 6�7�>

�
�
� �3URJUDP �5 DP RZ \ �
��
' QLD� � � �� � �� � � � � 5 DGD� 8 QLL� ( XURSHMVNLHM� RVL JQ áD� SROLW\ F] QH� SRUR] XP LHQLH� Z�
VSUDZLH� � � 3URJUDP X� 5 DP RZHJR� GRW\ F] FHJR� ( XURSHMVNLHM� : VSyOQRW\ � GOD� EDGD �
L�UR] ZRMX�WHFKQRORJLF] QHJR�QD�ODWD� � � � � � � � � � � � � L�SURJUDP X� ( XUDWRP �QD�ODWD� � � � � � � �
� � � � ��1 D�SRGVWDZLH�SRUR] XP LHQLD��5 DGD�XVWDOL�ZVSyOQH�VWDQRZLVNR�L�SU] HND H�MH�GR�
3DUODP HQWX� ( XURSHMVNLHJR� GR� GUXJLHJR� F] \ WDQLD�� 3UDZGRSRGREQLH�� ] DUyZQR� GUXJLH�
F] \ WDQLH��MDN�L�SU] \ MFLH�SURJUDP X�SU] H] �. RP LVM�QDVWSL�MHVLHQL ���
��
� � 3URJUDP � 5 DP RZ\ � E G] LH� ZSURZDG] DQ\ � SRSU] H] � NRQNUHWQH� SURJUDP \ �� NWyUH�
RGSRZLDGDM� JáyZQ\ P � ] DáR HQLRP � ( XURSHMVNLHM� VWUDWHJLL� GRW\ F] FHM� EDGD ��
�: VSyáSUDFD� ���3RP \ Vá\ � ��� / XG] LH� �L��0 R OLZR FL� ��: �UDP DFK�SURJUDP X�� : VSyáSUDFD� �
] � FDáR FLRZHJR� EXG HWX� Z \ QRV] FHJR� � � � � � � P OQ� ( XUR�� QD� HQHUJL � ] RVWDQLH�
SU] H] QDF] RQH�� � � � �P OQ�( XUR��
�

������� �	�

6�7V7R�1� : : 


;
<� e��	��D�E � E h�>j� G�h����9��K�� G�h�:Fh4G�\k�9e&D�: e4>�D�A	\kK&7iK�: ����e�D�:F���iG&D�D�\]K&7iK�: G���:FE �47�>�: N�`�a�Q�?�� ����g
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5 <1 . ,�
�
�
5 R] Z yM�U\ QNX�HQHUJHW\ NL�Z LDWURZ HM�Z �3ROVFH�±�SU] \ E\ áR�QDP �RN��� � �0 : �
�
0 RF� ] DLQVWDORZDQD� Z� HQHUJHW\ FH� ZLDWURZHM� Z � SLHUZV] \ P � SyáURF] X� � � � � � URNX�
RVL JQ áD�� ] JRGQLH� ] � GDQ\ P L� 8 U] GX� 5 HJXODFML� ( QHUJHW\ NL�� � � � � 0 : �� à F] QLH� Z�
3ROVFH� SRVDGRZLRQ\ FK� MHVW� � � �� NRQFHVMRQRZDQ\ FK� L� SU] \ á F] RQ\ FK� GR� VLHFL�
HOHNWURHQHUJHW\ F] QHM��HOHNWURZQL�ZLDWURZ\ FK��2 ] QDF] D�WR��L �VWDW\ VW\ F] QD�P RF�WXUELQ\ �
ZLDWURZHM� Z� 3ROVFH� Z \ QRVL� RN�� � �� � 0 : �� ' R� QDMZL NV] \ FK� ] UHDOL] RZDQ\ FK� Z � NUDMX�
LQZHVW\ FML�QDOH �SDUNL�ZLDWURZH��7\ P LH ��� � 0 : � ��=DJyU] H�� � � 0 : � ��&LVRZR��� � 0 : ��
RUD] � %DU] RZLFH� �� �� 0 : � �� : � RSDUFLX� R� Z \ GDQH� GR� � � �� � �� � � � � ZLDGHFWZD�
SRFKRG] HQLD�� V] DFXMH� VL �� H� Z � SLHUZV] \ P � SyáURF] X� � � � � � HOHNWURZQLH� ZLDWURZH�
Z \ SURGXNRZDá\ � � � �� � � �� � � � 0 : K�HQHUJLL�HOHNWU\ F] QHM�� / LF] ED�WD�P R H�XOHF�NRUHNFLH�
Z � JyU �� ] � XZDJL� QD� EUDN� XVWDZRZHJR� WHUP LQX� XELHJDQLD� VL � SU] H] � LQZHVWRUyZ��
R�Z \ GDQLH� ZLDGHFWZ�] D�Z \ JHQHURZDQ �HQHUJL ��
�
�
�
� � � �0 : �] DLQVWDORZ DQH�Z �HQHUJHW\ FH�Z LDWURZ HM�Z �1 LHP F] HFK�Z �,�SyáURF] X�� � � � �
URNX�
�
%XQGHVYHUEDQG� : LQG( QHUJLH� SRLQIRUP RZDáR�� H� Z � ,� SyáURF] X� � � � � � Z � HQHUJHW\ FH�
ZLDWURZHM�Z�1 LHP F] HFK�] DLQVWDORZDQR�NROHMQ\ FK�� � � �0 : �P RF\ ��7\ P �VDP \ P �á F] QD�
P RF� ] DLQVWDORZDQD�X�QDV] \ FK� ] DFKRGQLFK�V VLDGyZ�RVL JQ áD� � � � � � � �0 : ��D�OLF] ED�
] DLQVWDORZDQ\ FK� WXUELQ� ZLDWURZ \ FK� ±� � � � � � � �� 6 ] DFXMH� VL �� H� Z � � � � � � URNX� Z �
HQHUJHW\ FH� ZLDWURZHM� Z� 1 LHP F] HFK� ] DLQVWDORZDQH� ] RVWDQLH� á F] QLH� RN�� � � � � � � � � � �
0 : ��
�

������� �	� 6�7 78�9� : : 
;
;
<� h9�4G����1� E e�6�^ ��E G�� ^ G��4G��i�1E G�� ��G

��
�
. ROHMQ\ �EUDQ RZ \ �UHNRUG�Z �8 6$ �
�
=JRGQLH�] �GRQLHVLHQLDP L�ÄQHXH�HQHUJLH���GDV�P DJD] LQ�I• U�HUQHXHUEDUH�HQHUJLH́ �Z �
� � � � � URNX� Z � 8 6$� ] DLQVWDORZDQ\ FK� ] RVWDQLH� � � � � � 0 : � Z � HQHUJHW\ FH� ZLDWURZHM��
=JRGQLH� ] � SURJQR] DP L�� P RF� ] DLQVWDORZDQD� Z� HQHUJHW\ FH� ZLDWURZHM� QD� U\ QNX�
DP HU\ ND VNLP � SRZLQQD� SU] HNURF] \ ü� GR� NR FD� � � � � � URNX� SR] LRP � � � �� � � � 0 : ���
3UH] \ GHQW�* �� : ��%XVK� ] DNáDGD�� H� HQHUJHW\ ND�ZLDWURZD�Z \ WZDU] Dü�P R H�QDZHW�GR�
� � � �NUDMRZHJR�] X \ FLD�HQHUJLL�Z �6WDQDFK�=MHGQRF] RQ\ FK��
�

������� �	��6�7 78�9� : : 


;
<� �4G�h4G�G���G��i�1E G�� ��G&7V:VE ����G�H9� �96���I9E ��L9@�@&M�@
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: <' $ 5 =( 1 ,$ �
�
/ DUJH�6FDOH�,QWHJUDWLRQ�RI�: LQG�( QHUJ\ �
�

�

,QIRUP XMHP \ �� L � Z � GQLDFK� � � � � OLVWRSDG� � � � � �� Z � %UXNVHOL� RGE G] LH� VL � NRQIHUHQFMD�
Ä/ DUJH� 6FDOH� ,QWHJUDWLRQ� RI� : LQG� ( QHUJ\ ´� RUJDQL] RZDQD� SU] H] � ( XURSHMVNLH�
6WRZDU] \ V] HQLH�( QHUJHW\ NL�: LDWURZHM�ZUD] �] �( 762 �L�. RP LVM�( XURSHMVN ���
�
7HP DWHP �SU] HZRGQLP �NRQIHUHQFML�E G] LH�NZHVWLD�LQWHJUDFML�GX \ FK� IDUP �ZLDWURZ\ FK�
] � VLHFL � HOHNWURHQHUJHW\ F] Q � Z � ( XURSLH�� 3RGF] DV� NRQIHUHQFML� SRUXV] RQH� ] RVWDQ �
WHP DW\ �] Z L ] DQH�P �LQ��] �P LHMVFHP �HQHUJHW\ NL�ZLDWURZHM�Z�SROLW\ FH�HQHUJHW\ F] QHM�8 QLL�
( XURSHMVNLHM� L� 6WUDWHJLL� / L] ER VNLHM�� NZHVWL � ILQDQVRZDQLD� UR] ZRMX� LQIUDVWUXNWXU\ �
SU] HV\ áRZHM� F] \ � EXGRZ � P L G] \ QDURGRZ \ FK� VLHFL� QD� SRWU] HE\ � � SU] \ á F] DQLD�
HOHNWURZQL�ZLDWURZ\ FK�] ORNDOL] RZDQ\ FK�QD�REV] DUDFK�P RUVNLFK���
�
: � VSRWNDQLX� XG] LDá� ZH] P �� . RP LVDU] � 8 QLL� ( XURSHMVNLHM� GV�� ( QHUJLL�� 3UH] HV�
( XURSHMVNLHJR� 6WRZDU] \ V] HQLD� 2 SHUDWRUyZ � 6\ VWHP yZ � 3U] HV\ áRZ\ FK� �( 762 ���
SU] HGVWDZLFLHOH� . RP LVML� ( XURSHMVNLFK� GV�� 7UDQVSRUWX� L� ( QHUJLL� L� LQQL� SU] HGVWDZLFLHOH�
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