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t^d%W ϭϭ

/͘ ^BKtK��hdKZ� ϭϭ

//͘ ��>�͕ WZK�>�Dz�����t���͕ ,/WKd��z�/�D�dK�z<������F ϭϮ

///͘ ��<Z�^�d�D�dz��Ez ϭϲ

/s͘ WK��/%<Kt�E/� ϭϴ

ZK���/�B�ϭ��D��/��^WKB���EK_�/Kt��t�WZ���^/%�/KZ^dt/���Ͳ tWZKt����E/� Ϯϭ

ϭ͘ϭD��/��^WKB���EK_�/Kt� ʹ /^dKd�͕ ZK���:��/����,z�WZ��z^WKEh:����:���K�tz<KZ�z^d�E/��t�

��/�B�>EK_�/�WZ���^/%�/KZ^dt Ϯϭ

ϭ͘Ϯ ^K�/�>�D��/��D�Z<�d/E' dK�D�Z<�d/E'�t�D��/��,�^WKB���EK_�/Ktz�,͍ Ϯϲ

ϭ͘ϯ ��<Z�^�DK�>/tK_�/�tz<KZ�z^d�E/��D��/Mt�^WKB���EK_�/Ktz�,�t ��Z�����E/h�WZ���^/%�/KZ^dt�D͘

<KE��W�:��&/ZDz�Ϯ͘Ϭ ϯϭ

ZK���/�B�Ϯ �KEd�Ed�D�Z<�d/E' t�D��/��,�^WKB���EK_�/Ktz�, ϯϱ

Ϯ͘ϭ <KE��W�:���KEd�Ed�D�Z<�d/E'h ϯϱ

Ϯ͘Ϯ ��^��z�/��K�Z��WZ�<dz</���K�^��Zh��KEd�Ed�D�Z<�d/E'h ϰϭ

Ϯ͘ϯ E�Z�%��/���KEd�Ed�D�Z<�d/E'ht�D��/��,�^WKB���EK_�/Ktz�, ϰϳ

ZK���/�B�ϯ���Z�<>�D�t�D��/��,�^WKB���EK_�/Ktz�,͘��WKD/�Z��&�<dztEK_�/�/�

^<hd���EK_�/���/�B�F t�dz�,�D��/��, ϱϳ

ϯ͘ϭ �,�Z�<d�Zz^dz<��ZzE<h Z�<>�Dz�t�D��/��,�^WKB���EK_�/Ktz�, ϱϳ

ϯ͘Ϯ &KZD�dz�Z�<>�D�/�E�Z�%��/���K�/�,�dtKZ��E/��t�D��/��,�^WKB���EK_�/Ktz�,�E��WZ�z<B���/��^�Zt/^h�

&����KK< ϲϱ

ϯ͘ϯ WKD/�Z��&�<dztEK_�/�/ ^<hd���EK_�/���/�B�FD�Z<�d/E'Ktz�,�WZ���^/%�/KZ^dt��t D��/��,�

^WKB���EK_�/Ktz�,͘ W�Z&KZD�E���D�Z<�d/E' ϳϭ

ZK���/�B�ϰ��WZKDK�:� ^WZ�����z�/�Wh�>/��Z�>�d/KE^t�D��/��,�^WKB���EK_�/Ktz�, ϵϭ

ϰ͘ϭ &KZDz�WZKDK�:/�^WZ�����z�t�D��/��,�^WKB���EK_�/Ktz�, ϵϭ
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ϰ͘Ϯ /E^dZhD�Edz�/���/�B�E/��WZt�D��/��,�^WKB���EK_�/Ktz�, ϵϴ

ϰ͘ϯ ��^dK^Kt�E/��<KE��W�:/��^Zt�D��/��,�^WKB���EK_�/Ktz�,�:�<K�/E^dZhD�Edh�WZ ϭϬϴ

ZK���/�B�ϱ��D�Z<�d/E'�^��Wd�Ez��t�D��/��,�^WKB���EK_�/Ktz�, ϭϭϯ

ϱ͘ϭtKZ�ͲK&ͲDKhd,D�Z<�d/E'͘ ��tK<��/�D�Z</ ϭϭϯ

ϱ͘Ϯ �h���D�Z<�d/E'͘ >/��Z�z�KW/E// ϭϮϬ

ϱ͘ϯD�Z<�d/E'�t/Zh^Ktz͗ D�Z<�d/E'�W�Zdz��E�</�/�WZ�E<�D�Z<�d/E' ϭϮϯ

ϱ͘ϰ Z��>Ͳd/D�D�Z<�d/E' ϭϮϵ

ZK���/�B�ϲ����Z�����E/��Z�>��:�D/���<>/�Ed�D��t�D��/��,�^WKB���EK_�/Ktz�, ϭϯϱ

ϲ͘ϭ �h�Kt�E/��Z�>��:/���<>/�Ed�D/�t�D��/��,�^WKB���EK_�/Ktz�, ϭϯϱ

ϲ͘Ϯ :�<K_��K�^Bh'/�<>/�Ed��t�D��/��,�^WKB���EK_�/Ktz�, ϭϰϬ

ϲ͘ϯ ��Z�����E/��<Zz�z^�D�t�D��/��,�^WKB���EK_�/Ktz�, ϭϰϳ

ZK���/�B�ϳ��D��/��^WKB���EK_�/Kt��:�<K��ZM�BK���Ez�,͕�/E&KZD��:/�/ t/���z�K�

KdK���E/h�WZ���^/%�/KZ^dt� ϭϱϱ

ϳ͘ϭ dtKZ��E/��W�Z^KE͘ WK�z^<�E/����Ez�,�/�/E&KZD��:/�K�<>/�Ed��, ϭϱϱ

ϳ͘Ϯ WK�z^<�E/����Ez�,�/�/E&KZD��:/�K�/EEz�,�WK�D/Kd��,��E�:�h:��z�,�^/%�t�KdK���E/h���tE%dZ�EzD

WZ���^/%�/KZ^dt� ϭϲϯ

ϳ͘ϯD��/��^WKB���EK_�/Kt� :�<K��ZM�BK���Ez�,�/ /E&KZD��:/��K�KdK���E/ht�tE%dZ�EzD�

WZ���^/%�/KZ^dt�͘ z�DD�Z ϭϲϲ

ϳ͘ϰ ��^dK^Kt�E/��<KE��W�:/��ZKt�^KhZ�/E'h�t�D��/��,�^WKB���EK_�/Ktz�, ϭϳϭ

ZK���/�B�ϴ��D��/��^WKB���EK_�/Kt��t��DW>Kz�Z��Z�E�/E'h�KZ���Z�<Zhd��:/�/�^�>�<�:/�

WZ��KtE/<Mt ϭϳϱ

ϴ͘ϭ ZK>��D��/Mt�^WKB���EK_�/Ktz�,�t��DW>Kz�Z��Z�E�/E'h ϭϳϱ

ϴ͘Ϯ Z�<Zhd��:��WZ��KtE/<Mt�t�D��/��,�^WKB���EK_�/Ktz�, ϭϳϵ

ϴ͘ϯ ^�>�<�:��<�E�z��dMt��K�WZ��z���tz<KZ�z^d�E/�D�D��/Mt�^WKB���EK_�/Ktz�, ϭϴϮ

ZK���/�B�ϵ��D��/��^WKB���EK_�/Kt�������E'��Kt�E/��WZ��KtE/<Mt ϭϴϳ
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ϵ͘ϭ �E����E/�����E'��Kt�E/��WZ��KtE/<Mt�t�D��/��,�^WKB���EK_�/Ktz�,��>��WZ���^/%�/KZ^dt�͘

�DW>Kz�����sK���z ϭϴϳ

ϵ͘Ϯ �h�Kt�E/�����E'��Kt�E/��WZ��KtE/<Mt�t�D��/��,�^WKB���EK_�/Ktz�, ϭϵϬ

ϵ͘ϯD��/��^WKB���EK_�/Kt� :�<K�E�Z�%��/���h�Kt�E/�����E'��Kt�E/��WZ��KtE/<Mt�t�

WZ���^/%�/KZ^dt/� ϭϵϲ

��<KF���E/� ϮϬϭ

�/�>/K'Z�&/� ϮϬϱ

�E�<^ ϮϮϭ
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,��6áRZR�DXWRUD

'\QDPLF]Q\� UR]ZyM�PHGLyZ� VSRáHF]QRĞFLRZ\FK� VSUDZLD�� LĪ� SU]HGVLĊELRUVWZD�

Z� EDUG]R� V]\ENLP� WHPSLH� PXV]ą� VLĊ� GRVWRVRZ\ZDü� GR� ZFLąĪ� ]PLHQLDMąF\FK� VLĊ�

ZDUXQNyZ� RWRF]HQLD�� :\PXV]D� WR� NRQLHF]QRĞü� PRQLWRULQJX� W\FK� PHGLyZ��

QLHXVWDQQHJR� GRNV]WDáFDQLD� VLĊ� L� E\FLD� QD� ELHĪąFR� ]� ZV]HONLPL� ]PLDQDPL� Z� W\P�

REV]DU]H��:\GDMH�VLĊ� MHGQDN�� LĪ�Z�FDá\P� W\P�SRĞFLJX�ZFLąĪ�DNWXDOQH�Vą�NODV\F]QH�

WHRULH� ]� REV]DUX� PDUNHWLQJX� L� ]DU]ąG]DQLD�� 1LH]PLHQQ\� RG� ODW� SR]RVWDMH� IDNW�

LĪ� QDOHĪ\� GRVWDUF]\ü� SURGXNW ]JRGQLH� ]� SRWU]HEDPL� RGELRUFyZ�

7DNLP� SURGXNWHP� Vą� WUHĞFL� SXEOLNRZDQH� Z� PHGLDFK� VSRáHF]QRĞFLRZ\FK��

$E\� PyF� MH� ÄVSU]HGDü´�� QDOHĪ\� MH� GRVWRVRZDü� GR� RF]HNLZDĔ� RGELRUFyZ��

7UHĞFL� PRĪQD� XDWUDNF\MQLü� G]LĊNL� UyĪQ\P� WHFKQLNRP� �QS� Z\NRU]\VWXMąF� NRQFHSFMĊ�

5HDO�7LPH�0DUNHWLQJX�� F]\�PDUNHWLQJX�ZLUXVRZHJR��� NWyUH� ]RVWDá\� RPyZLRQH�Z� WHM�

NVLąĪFH�� ĝOHG]HQLH� WUHQGyZ� MHVW� ZDĪQH�� E\� PyF� ]ZLĊNV]\ü� DWUDNF\MQRĞü�

SU]HND]\ZDQ\FK� WUHĞFL�� SROHSV]\ü� LFK� SURPRFMĊ� L� G\VWU\EXFMĊ�� :� FDáHM� MHGQDN� WHM�

SRJRQL�]D�SRMDZLDMąF\PL�VLĊ�ZFLąĪ�QRZ\PL�PRĪOLZRĞFLDPL��QDOHĪ\�SDPLĊWDü�SU]HGH�

ZV]\VWNLP� R� VZ\FK� RGELRUFDFK�� :DUWR� Z\SUDFRZDü� VZRMH� ZáDVQH� WHFKQLNL��

NWyUH�± VWRVRZDQH�NRQVHNZHQWQLH�± PRJą�SU]\QLHĞü�EDUG]R�GXĪR�NRU]\ĞFL�]DUyZQR�

SU]HGVLĊELRUVWZX��MDN�L�MHJR�PDUFH��

:� NVLąĪFH� ]ZUyFRQR� XZDJĊ� QD� PRĪOLZRĞFL� Z\NRU]\VWDQLD� PHGLyZ�

VSRáHF]QRĞFLRZ\FK� Z� ]DU]ąG]DQLX�� V]F]HJyOQLH� ]DU]ąG]DQLX� SUDFRZQLNDPL��

2QL� WDNĪH Vą� REHFQL� Z� PHGLDFK� VSRáHF]QRĞFLRZ\FK L� PRĪQD� WR� Z\NRU]\VWDü� GR�

UHDOL]DFML� FHOyZ� SU]HGVLĊELRUVWZD�� :\GDMH� VLĊ�� ĪH� SRWHQFMDá� ]DVWRVRZDQLD� W\FK�

PHGLyZ� Z� ]DU]ąG]DQLX MHVW� ZFLąĪ� RGNU\ZDQ\�� FKRü� NRQFHSFMD� )LUP\� ����� NWyUHM�

G]LDáDOQRĞü� RSLHUD� VLĊ� QD� PHGLDFK� VSRáHF]QRĞFLRZ\FK�� MHVW� MXĪ� UHDOL]RZDQD�

Z�QLHNWyU\FK�SU]HGVLĊELRUVWZDFK� JáyZQLH Z�6WDQDFK�=MHGQRF]RQ\FK��

.VLąĪND� WD� SU]H]QDF]RQD� MHVW� ]DUyZQR� GOD� WHRUHW\NyZ�� MDN� L SUDNW\NyZ�

=GDQLHP� DXWRUNL�� SUDNW\ND� PRĪH� L� SRZLQQD� LĞü� Z� SDU]H� ]� WHRULą Z� W\P� REV]DU]H��

V]F]HJyOQLH�� LĪ� WR� ZáDĞQLH� SUDNW\F\� SU]HFLHUDMą� V]ODNL� MHĞOL� FKRG]L� R� Z\NRU]\VWDQLH�

PHGLyZ� VSRáHF]QRĞFLRZ\FK� Z SU]HGVLĊELRUVWZLH��:� W\P� ]DNUHVLH� MHGQDN� SR]RVWDMH�
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EDUG]R�V]HURNLH�SROH�GR�SUDF\�GOD�EDGDF]\��0RJą�RQL�WZRU]\ü�UyĪQH�NRQFHSFMH��NWyUH�

EĊGą� ZHU\ILNRZDQH� Z� SUDNW\FH� 'RNRQXMąF� DQDOL]\� SROVNLHM� OLWHUDWXU\� DXWRUND

]DXZDĪ\áD�� LĪ�PHGLD�VSRáHF]QRĞFLRZH�ZFLąĪ�QLH ]DMPXMą Z�QLHM QDOHĪ\WHJR PLHMVFD��

:� ZLHOX� RSUDFRZDQLDFK� DNFHQWXMH� VLĊ� ]QDF]HQLH� PHGLyZ� VSRáHF]QRĞFLRZ\FK�

Z� SU]HGVLĊELRUVWZLH�� MHGQDN� QDGDO Vą� WR� UR]ZDĪDQLD� EDUG]R� SRELHĪQH L� RJyOQH��

:\GDMH� VLĊ�� ĪH�QD�REHFQ\P�HWDSLH� UR]ZRMX�PHGLyZ�VSRáHF]QRĞFLRZ\FK� ]DGDZDQLH�

S\WDQLD� R� WR�� F]\� Vą� RQH� SU]HMĞFLRZą�PRGą�� QLH� MHVW� MXĪ� DGHNZDWQH��:� WHM� NVLąĪFH�

SU]HGVWDZLRQR UyĪQH� DVSHNW\� Z\NRU]\VWDQLD� PHGLyZ� VSRáHF]QRĞFLRZ\FK�

QD�NRQNUHWQ\FK�SU]\NáDGDFK�SU]HGVLĊELRUVWZ��NWyUH�± MDN�Z\QLND�]�UDQNLQJyZ�± UDG]ą�

VRELH� Z� W\P� REV]DU]H� QDMOHSLHM�� =GDQLHP� DXWRUD EHQFKPDUNLQJ�� F]\OL� XF]HQLH�

VLĊ�RG�QDMOHSV]\FK�� MHVW� MHGQą�]�QDMZDĪQLHMV]\FK�PHWRG SR]\VNLZDQLD�ZLHG]\��

-HM� ]DGDQLHP� MHVW� LQVSLURZDQLH�� XND]\ZDQLH� PRĪOLZRĞFL�� D� LQQ\PL� VáRZ\�

± XND]\ZDQLH��ÄĪH�VLĊ�GD�L�ĪH�VLĊ�RSáDFD´�

1LQLHMV]D� NVLąĪND DGUHVRZDQD� MHVW� WDNĪH� GR� VWXGHQWyZ�� NWyU]\� SRV]XNXMą�

XV\VWHPDW\]RZDQHM� ZLHG]\� RGQRĞQLH�PHGLyZ� VSRáHF]QRĞFLRZ\FK� L� LFK� UDFMRQDOQ\P�

Z\NRU]\VWDQLX� Z� SU]HGVLĊELRUVWZLH�� 3HZQHJR� UD]X Z MHGQHM� ]� JUXS� G\VNXV\MQ\FK

Z�VHUZLVLH )DFHERRN SRMDZLáR�VLĊ S\WDQLH�VWXGHQWNL�R�WR��F]\�PHGLD�VSRáHF]QRĞFLRZH�

Vą�UHNODPą��F]\�35� $XWRUND�Z\UDĪD�JáĊERNą�QDG]LHMĊ�� LĪ�SR� OHNWXU]H� WHM�NVLąĪNL�QLH�

EĊG]LH�WHJR�URG]DMX�ZąWSOLZRĞFL��:DUWR�GRGDü��LĪ�QD�SU]HVWU]HQL�RVWDWQLFK�ODW�]DUyZQR�

Z� WHRULL�� MDN� L� SUDNW\FH�� SRZVWDáR� ZLHOH� UyĪQ\FK� VSU]HF]Q\FK� L�OXE QLHZáDĞFLZLH�

XĪ\ZDQ\FK� RNUHĞOHĔ� Z� WHPDFLH� PHGLyZ� VSRáHF]QRĞFLRZ\FK� Z� PDUNHWLQJX�

L� ]DU]ąG]DQLX�� 3U]\NáDGRZR� 6RFLDO� 0HGLD� 0DUNHWLQJ� MHVW� EáĊGQLH� RNUHĞODQ\�

PDUNHWLQJLHP� VLHFLRZ\P� OXE� PDUNHWLQJLHP� VSRáHF]QRĞFLRZ\P�� =DPLDUHP� DXWRUNL�

E\áR�XV\VWHPDW\]RZDQLH�SRGVWDZRZHM�ZLHG]\�]�WHJR�REV]DUX�

,,� &HOH��SUREOHP\�EDGDZF]H��KLSRWH]\�L�PHWRG\ND�EDGDĔ

&HOHP� EDGDĔ E\áR� SU]HGVWDZLHQLH� Z\EUDQ\FK� DVSHNWyZ� ]ZLą]DQ\FK�

]�Z\NRU]\VWDQLHP�PHGLyZ�VSRáHF]QRĞFLRZ\FK�Z�REV]DU]H�PDUNHWLQJX�L�]DU]ąG]DQLD�

3RVWDZLRQR�QDVWĊSXMąFH�SUREOHP\�EDGDZF]H�

�� :� MDNL� VSRVyE� VWRVRZDQLH� ]DVDG�� IRUP� L� QDU]ĊG]L FRQWHQW� PDUNHWLQJX�

Z PHGLDFK� VSRáHF]QRĞFLRZ\FK�SU]H]� SU]HGVLĊELRUVWZR�ZSá\ZD�QD� ]DVLĊJ�

L ]DDQJDĪRZDQLH�RGELRUFyZ Z�W\FK�PHGLDFK"
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�� :� MDNLP� VWRSQLX� VWRVRZDQLH� ]UyĪQLFRZDQ\FK� IRUP� SURPRFML� Z� PHGLDFK�

VSRáHF]QRĞFLRZ\FK� PRĪH� ZSá\ZDü� QD� UHODFMH� SU]HGVLĊELRUVWZD�

] RWRF]HQLHP"�

�� :� MDNL� VSRVyE� SU]HGVLĊELRUVWZR� PRĪH� RSW\PDOL]RZDü� VZRMH� G]LDáDQLD�

Z PHGLDFK�VSRáHF]QRĞFLRZ\FK"�

�� :� MDNLP� ]DNUHVLH� SU]HGVLĊELRUVWZD� PRJą� Z\NRU]\VWDü� PHGLD�

VSRáHF]QRĞFLRZH�GR�]DU]ąG]DQLD�UHODFMDPL�]�NOLHQWDPL"�

�� :� MDNL� VSRVyE� SU]HGVLĊELRUVWZR� PRĪH� SR]\VNDü� ZLHG]Ċ� ]� PHGLyZ�

VSRáHF]QRĞFLRZ\FK�R�RWRF]HQLX"

�� :� MDNLP� ]DNUHVLH� SU]HGVLĊELRUVWZR� PRĪH� Z\NRU]\VWDü� PHGLD�

VSRáHF]QRĞFLRZH�Z�REV]DU]H�]DU]ąG]DQLD�]DVREDPL�OXG]NLPL"�

'OD� NDĪGHJR ] SRZ\ĪHM� SU]HGVWDZLRQ\FK� S\WDĔ� EDGDZF]\FK� VIRUPXáRZDQR�

KLSRWH]Ċ��

+��� 6WRVRZDQLH� ]DVDG�� IRUP� L� QDU]ĊG]L� FRQWHQW� PDUNHWLQJX� Z� PHGLDFK�

VSRáHF]QRĞFLRZ\FK�ZSá\ZD�SR]\W\ZQLH�QD�]DVLĊJ�L�]DDQJDĪRZDQLH�RGELRUFyZ�Z�W\FK�

PHGLDFK�� ']LĊNL� QLP� WUHĞFL� SXEOLNRZDQH� SU]H]� SU]HGVLĊELRUVWZR� Z� PHGLDFK�

VSRáHF]QRĞFLRZ\FK�WUDILDMą�GR�ZLĊNV]HM�OLF]E\�XĪ\WNRZQLNyZ��NWyU]\�FKĊWQLHM�ZFKRG]ą�
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