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6WUHV]F]HQLH�� :� DUW\NXOH� SU]HGVWDZLRQR� Z]RURZDQ\� QD� QDWXU]H� PRGHO� V\PXODFML
V]WXF]Q\FK� VWZRU]H �� 0RGHO� REHMPXMH� PHFKDQLF]Q � V\PXODFM � RUJDQL]PyZ�� LFK
LQWHUDNFM � ]H� URGRZLVNLHP�� VWHURZDQLH� VLHFL � QHXURQRZ � RUD]� XNLHUXQNRZDQ � L
VZRERGQ � �RSHQ�HQGHG�� NRHZROXFM �� 3U]HGVWDZLRQR� ]áR RQ\�� WUyMZ\PLDURZ\� V\VWHP
V\PXODFML�� Z� NWyU\P� PR OLZH� MHVW� Z\EUDQLH� Uy Q\FK� NU\WHULyZ� RFHQ\� Z� FHOX
HZROXRZDQLD� RNUH ORQ\FK� JDWXQNyZ�� D� WDN H� V\PXODFMD� HZROXFML� VZRERGQHM�� :� W\P
RVWDWQLP�SU]\SDGNX�]DNáDGD�VL �� H�]GROQR FL�UHSURGXNF\MQH�VWZRU]H �V �SURSRUFMRQDOQH
GR� LFK� GáXJR FL� \FLD�� FR� SURZDG]L� GR� SRZVWDQLD� ZVSyá]DZRGQLFWZD� R� RJUDQLF]RQH
]DVRE\� SRWU]HEQH� GR� HJ]\VWHQFML�� $UW\NXá� SU]HGVWDZLD� RSLV� PRGHOX�� UH]XOWDW\� SURVW\FK
HNVSHU\PHQWyZ� SU]HSURZDG]RQ\FK� GRW\FKF]DV� L� ZQLRVNL� ]� QLFK� Sá\Q FH�� 3URMHNW� MHVW
QDGDO�UR]ZLMDQ\�L�PDP\�QDG]LHM �� H�VWDQLH�VL �UHDOLVW\F]Q\P�PRGHOHP�XPR OLZLDM F\P
SRZVWDZDQLH�]MDZLVN�SRGREQ\FK�GR�QDWXUDOQ\FK�G]L NL�HZROXFML�VZRERGQHM�Z�]EOL RQ\P
GR�U]HF]\ZLVWHJR��WUyMZ\PLDURZ\P� ZLHFLH�VWZRU]H �SDW\F]DNyZ�
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%DGDQLD�SURZDG]RQH�Z�G]LHG]LQLH� V]WXF]QHJR� \FLD�GRW\F] � DQDOL]RZDQLD� U]HF]\ZLVW\FK�
ELRORJLF]Q\FK� RUJDQL]PyZ� QD� GURG]H� WZRU]HQLD� L� VWXGLRZDQLD� VWZRU]H � ZLUWXDOQ\FK� >��@�
>��@��6]WXF]QH� RUJDQL]P\� QLH�PXV] � GRNáDGQLH� RGSRZLDGDü� IRUPRP� LVWQLHM F\P� QDSUDZG �
DF]NROZLHN�LVWRWQH�MHVW��E\�SRGF]DV�WZRU]HQLD�PRGHOX�SDPL WDü�R�]DZDUFLX�Z�QLP�ZV]\VWNLFK
LVWRWQ\FK� FHFK�� -HVW� WR� ZD QH� V]F]HJyOQLH� ZyZF]DV�� JG\� IRUP\� V]WXF]QHJR� \FLD� V
DQDOL]RZDQH�� RSLV\ZDQH� L� SRUyZQ\ZDQH� ]� U]HF]\ZLVWR FL �� ,VWQLHM FH� HNVSHU\PHQW\
V]WXF]QHJR� \FLD� WZRU] � GZLH� JUXS\�� SLHUZV]D� ]� QLFK� WR� HOHJDQFNLH�� PDWHPDW\F]QH� �FKRü
F] VWR� SURVWH��PRGHOH�� 6 � RQH� F] VWR�Z\NRU]\VW\ZDQH� GR� UR]ZD D � WHRUHW\F]Q\FK� DOER� GR
ZDOLGDFML�KLSRWH]�ELRORJLF]Q\FK�±�QD�SU]\NáDG�GRW\F] F\FK�NRHZROXFML�Z�JU]H�SXUVXHU�HYDGHU
>�@�� >�@�� F]\� WH � HZROXFML� VLHFL� SDM F]\FK� L� RF]X� >�@�� 'UXJ � JUXS � VWDQRZL � VWRVXQNRZR
VNRPSOLNRZDQH� PRGHOH�� Z� NWyU\FK� PHFKDQL]P\� HZROXF\MQH� QLH� PDM � WDN� VLOQHJR� SRGáR D
QDXNRZHJR�L�ELRORJLF]QHJR��D�NWyUH�VNXSLDM �VL �QD�UHDOLVW\F]QHM�V\PXODFML��JUDILFH�>��@��>��@�
>��@� OXE� ]DVWRVRZDQLDFK�Z� UR]U\ZFH� >��@�� >��@�� ,VWQLHMH� SHZQD� OXND� SRPL G]\� LVWRWQ\PL� ]
SXQNWX� ZLG]HQLD� QDXNL� PRGHODPL� V]WXF]QHJR� \FLD� RUD]� ]DDZDQVRZDQ\PL� QDU] G]LDPL
V\PXODFML�L�LFK�UHDOL]PHP��:�RSLV\ZDQ\P�SURMHNFLH�VWDUDQR�VL �Z\SHáQLü�ZVSRPQLDQ �OXN
G]L NL�]HEUDQLX�]DOHW�REX�Z\PLHQLRQ\FK�JUXS��PRGHO�V\PXODFML�ZH�)UDPVWLFNV�MHVW�PR OLZLH
UHDOLVW\F]Q\�ELRORJLF]QLH�>�@��SRGF]DV�JG\�PRGHO�HZROXFML�GDMH�V]HURNLH�PR OLZR FL�GOD�ZLHOX
]Uy QLFRZDQ\FK�HNVSHU\PHQWyZ�
������������������������������������������������
*0DWHULDá\�NRQIHUHQF\MQH�,,,�.UDMRZHM�.RQIHUHQFML�$OJRU\WP\�(ZROXF\MQH�L�2SW\PDOL]DFMD�*OREDOQD�.$(L2*��3RWRN�=áRW\�
������0DM���������������



:� SU]HGVWDZLDQ\P� SURMHNFLH� V]WXF]QHJR� \FLD� PR QD� Z\Uy QLü� GZD� DVSHNW\�� DOJRU\WP
HZROXF\MQ\� RUD]� V\PXODFM � VDP\FK� VWZRU]H �� 7D� RVWDWQLD� SROHJD� QD� V\PXORZDQLX
ZLUWXDOQHJR�� WUyMZ\PLDURZHJR� ZLDWD� L� RUJDQL]PyZ� �LFK� ÄFLDá´� ±� VWUXNWXU� L� ÄPy]JyZ´� ±
VWHURZDQLD��� NWyUH� V � ]GROQH� GR� LQWHUDNFML� ]� LQQ\PL� RUJDQL]PDPL� �GR� LFK� ORNDOL]DFML�
RGS\FKDQLD�� XV]NDG]DQLD�� ]DELMDQLD�� ]MDGDQLD� LWS��� L� ]H� URGRZLVNLHP� �FKRG]HQLH�� Sá\ZDQLH
LWS����6]WXF]Q\� ZLDW�QLH�PXVL�GRNáDGQLH�RG]ZLHUFLHGODü� ZLDWD�U]HF]\ZLVWHJR��]DNáDGD�VL �� H
V\PXODFMD� R� UR]V GQHM� ]áR RQR FL� E G]LH� Z\VWDUF]DM FD�� E\� XPR OLZLü� SRZVWDQLH
UHDOLVW\F]Q\FK� ]DFKRZD � L� ]MDZLVN�� 6WZRU]HQLD� VNáDGDM FH� VL � ]� VHJPHQWyZ� �ÄSDW\NyZ´� ±
VWLFNV��� Z� SRUyZQDQLX� ]� SHáQ\PL� EU\áDPL�� V � SURVWV]H� Z� V\PXODFML�� D� PDM � Z\VWDUF]DM F\
SRWHQFMDá� GR� Z\NV]WDáFHQLD� ]áR RQ\FK� ]DFKRZD �� ,FK� URGRZLVNR� PR H� E\ü� ]áR RQH� ]
GRZROQHM� NRPELQDFML� SáDVNLHM� ]LHPL�� Z]JyU]� L� ZRG\�� (ZROXFMD� PR H� E\ü� XNLHUXQNRZDQD
ZHGáXJ� ]GHILQLRZDQ\FK� Z� V\PXODWRU]H� NU\WHULyZ� RFHQ\�� 8NLHUXQNRZDQLH� HZROXFML� QD
GáXJR ü� \FLD� RGSRZLDGD� HZROXFML� VZRERGQHM� �VSRQWDQLF]QHM��� GáX V]H� \FLH� ]DSHZQLD
ZL NV]H�]GROQR FL� UHSURGXNF\MQH��D�GR�SU]HGáX HQLD� \FLD�QLH]E GQH� MHVW�]GRE\FLH�]DVREyZ
�HQHUJLL��]H� URGRZLVND�
&KRü�SU]HSURZDG]RQR�GRW\FKF]DV�ZLHOH�Uy Q\FK�HNVSHU\PHQWyZ�>��@��>�@��>��@��>��@��>�@�

QLH�SU]HGVWDZLRQR�MHV]F]H�GR ZLDGF]H �]�HZROXFM �VSRQWDQLF]Q �WDN�]áR RQ\FK�RUJDQL]PyZ
Z� WDN� VNRPSOLNRZDQ\P� URGRZLVNX�� MDN� WX� SU]HGVWDZLDQH�� 1DOH \� ]DXZD \ü�� H� QLH� W\ONR
VDPD� VLHü� QHXURQRZD� >�@�� >�@�� OHF]� UyZQLH � VWUXNWXUD� IL]\F]QD� ÄLQVHNWyZ´� SRGOHJD
UyZQRF]HVQHM� HZROXFML�� 0DP\� QDG]LHM �� H� PRGHO� MHVW� Z\VWDUF]DM FR� UR]EXGRZDQ\�� E\
XPR OLZLü� SRZVWDQLH� Uy QRURGQ\FK�� UHDOLVW\F]Q\FK� ]DOH QR FL� L� ]DFKRZD �� D� ]DUD]HP
Z\VWDUF]DM FR�SURVW\��E\�PyJá�E\ü�V\PXORZDQ\�QD�LVWQLHM F\FK�NRPSXWHUDFK�
:�UR]G]LDOH�,,�RSLVDQR�DUFKLWHNWXU �V\VWHPX�)UDPVWLFNV�RUD]�PRGHOH�HZROXFML�L�V\PXODFML�

:�UR]G]LDOH�,,,�VNXSLDP\�VL �QD�ZáDVQR FLDFK�HZROXF\MQ\FK�V\VWHPX��RSLVXM F�UHSUH]HQWDFM
JHQRW\SX�RUD]�RSHUDWRU\�JHQHW\F]QH��NU]\ RZDQLH�L�PXWDFM ���:�UR]G]LDOH�,9�SU]HGVWDZLRQR
UH]XOWDW\� GRW\FKF]DVRZ\FK� HNVSHU\PHQWyZ�� D� UR]G]LDá� 9� SRGVXPRZXMH� SUDF � L� SUH]HQWXMH
NLHUXQNL�GDOV]\FK�EDGD �

,,����02'(/�6<08/$&-,

$����$UFKLWHNWXUD�V\VWHPX
&HOHP�E\áR�]DSURMHNWRZDQLH�V\PXODWRUD�)UDPVWLFNV� WDN��E\�XPR OLZLDá�HZROXFM �VZRERGQ
�ZUD]� ]� GRERUHP� QDWXUDOQ\P�� VWZRU]H �SDW\F]DNyZ� VWHURZDQ\FK� VLHFLDPL� QHXURQRZ\PL�Z
WUyMZ\PLDURZ\P� ZLHFLH� >��@�� -HGQDN H� PRGHO� WHQ� Uy QL� VL � RG� SUDZG]LZHM� HZROXFML
VSRQWDQLF]QHM�� ]DVDG\� VHOHNFML� L� UHSURGXNFML� V � WX� QLHFR� LQQH�� :� U]HF]\ZLVW\P� ZLHFLH� L
SHZQ\FK� V\PXODWRUDFK� V]WXF]QHJR� \FLD� �7LHUUD� >��@�� $YLGD� >�@��� ]DVDG\� WH� Z\QLNDM � ]
ZDUXQNyZ� \FLD� V\PXORZDQ\FK� RUJDQL]PyZ�� ,QWHUDNFMH� SRPL G]\� VWZRU]HQLDPL� L
URGRZLVNLHP�SRZRGXM �� H�MHGQH�JDWXQNL�SU]H \ZDM ��SRGF]DV�JG\�LQQH�Z\PLHUDM �
:�V\PXODWRU]H�)UDPVWLFNV�]DVDG\�HZROXFML�V �]�JyU\�]GHILQLRZDQH�±�SRGREQLH��MDN�WR�MHVW

Z� LQQ\FK� PRGHODFK� HZROXF\MQ\FK� SU]H]QDF]RQ\FK� GR� RSW\PDOL]DFML�� QS�� Z� DOJRU\WPDFK
JHQHW\F]Q\FK� >�@�� >��@� L�ZL NV]R FL� V\PXODWRUyZ� V]WXF]QHJR� \FLD� >�@�� >�@�� >��@�� >��@��7DN
ZL F� VWZRU]HQLD� V � HZROXF\MQLH� RSW\PDOL]RZDQH� ZHGáXJ� SHZQ\FK� SUHGHILQLRZDQ\FK
NU\WHULyZ�� -HGQDN H� PR OLZH� MHVW� QD ODGRZDQLH� HZROXFML� VZRERGQHM� SU]\� X \FLX� PRGHOX
XNLHUXQNRZDQHJR�� 0D� WR� PLHMVFH� ZWHG\�� JG\� Z\EUDQH� NU\WHULXP� RFHQ\� RG]ZLHUFLHGOD
]GROQR FL�SU]H \FLD�L�UHSURGXNFML�RVREQLNyZ�
7DND� ZáD QLH� LGHD� ]RVWDáD� Z\NRU]\VWDQD� Z� V\PXODWRU]H� )UDPVWLFNV�� 0R OLZD� MHVW

V\PXODFMD� HZROXFML� VZRERGQHM�� NLHG\� NU\WHULXP� RFHQ\� MHVW� GáXJR ü� \FLD�� 8NLHUXQNXMH� WR



HZROXFM �WDN��E\�RVREQLNL�QD�HWDSLH�VHOHNFML�Z\ELHUDQH�E\á\�SURSRUFMRQDOQLH�GR�LFK�GáXJR FL
\FLD�±�D�]DWHP��LP�GáX HM� \MH�VWZRU]HQLH�Z� URGRZLVNX��W\P�OHSLHM�MHJR�JHQRW\S�UR]PQD D
VL �Z�SRSXODFML��7DND� LPLWDFMD� HZROXFML� VSRQWDQLF]QHM� MHVW� UDFMRQDOQD�� FR�SUDZGD�PR QD� E\
V\PXORZDü�URG]HQLH�G]LHFL�OXE�VNáDGDQLH�MDM��NWyU\FK�LOR ü�E\áDE\�SURSRUFMRQDOQD�GR�GáXJR FL
\FLD�URG]LFyZ�L�]DOH DáDE\�RG�LFK�HQHUJLL��OHF]�WDNLH�VSHF\ILF]QH�PHFKDQL]P\�QLH�PXV] �E\ü
NRQLHF]QLH� V\PXORZDQH� ±� R� LOH� MX � GáXJR ü� \FLD� ]DOH \� RG� ]GRE\W\FK� ]DVREyZ� L
EH]SR UHGQLR�ZSá\ZD�QD�VXNFHV�UR]URGF]\�
*áyZQ\P� PRGXáHP� V\VWHPX� MHVW� V\PXODWRU� HZROXFML�� -HVW� RQ� RGSRZLHG]LDOQ\� ]D

XWU]\P\ZDQLH� ]ELRUX� LVWQLHM F\FK� DNWXDOQLH� Z� SRSXODFML� RVREQLNyZ� L� LFK� GDQ\FK�
SU]HSURZDG]DQLH� VHOHNFML� L� VWRVRZDQLH� RSHUDWRUyZ� JHQHW\F]Q\FK�� 'R� VHOHNFML� RVREQLNyZ
SRWU]HEQH� V � LFK� RFHQ\� ±� RFHQLDQLHP� RUJDQL]PyZ� ]DMPXMH� VL � PRGXá� V\PXODF\MQ\�� 1LH
ZV]\VWNLH�RVREQLNL�PXV] �E\ü�V\PXORZDQH�MHGQRF]H QLH��MHG\QLH�F] ü�]�QLFK�MHVW�Z�GDQ\P
PRPHQFLH� RFHQLDQD� Z� ZLUWXDOQ\P� ZLHFLH�� 7DNL� VSRVyE� GHNRPSR]\FML� SURFHVX� RFHQLDQLD
SRGREQ\� MHVW� GR� WHFKQLNL� ZLQGRZLQJ� ]QDQHM� ]� XF]HQLD� PDV]\QRZHJR� �JG]LH� W\ONR� F] ü
SU]\NáDGyZ� XF] F\FK� MHVW� GRVW SQD� GOD� XF]HQLD� Z� GDQ\P� PRPHQFLH��� DOER� GR� NRQFHSFML
SDPL FL�ZLUWXDOQHM� �MHG\QLH�PDá\� IUDJPHQW� FDáHM� SU]HVWU]HQL� SDPL FL� ]QDMGXMH� VL �Z�5$0��
7DN�ZL F� ZLDW�ZLUWXDOQ\�QLH�]DZLHUD�FDáHM�SRSXODFML�RVREQLNyZ��D�W\ONR�MHM�RNUH ORQ �F] ü�
6]WXF]Q\� ZLDW� MHVW� ]UHGXNRZDQ\P� PRGHOHP� FDáHJR� HNRV\VWHPX�� 2� LOH� DUFKLWHNWXUD� MHVW
ZáD FLZLH�]GHILQLRZDQD��D�SDUDPHWU\� UDFMRQDOQLH�GREUDQH�� WDNLH�SRGHM FLH�QLHZLHOH�VL � Uy QL
RG� V\WXDFML�� Z� NWyUHM� ZV]\VWNLH� RVREQLNL� V � V\PXORZDQH� QDUD]�� 2SLV\ZDQD� WHFKQLND� PD
SRQDGWR�QDVW SXM FH�]DOHW\�
�� NLOND�RVREQLNyZ�MHVW�V\PXORZDQ\FK�GX R�V]\EFLHM�QL �NLOND�W\VL F\��]DWHP�PR QD�RJO GDü
V\PXODFM �Z�F]DVLH�U]HF]\ZLVW\P��VWXGLRZDü�]DFKRZDQLH�VWZRU]H �L�ZSá\ZDü�QD�QLH�

�� SRGF]DV� ]DSDPL W\ZDQLD� VWDQX� HZROXFML� Z\VWDUF]\� MHG\QLH� ]DSLVDü� RVL JL� �SHUIRUPDQFH�
ND GHJR�RVREQLND��]DQLHGEXM F�ELH F\�VWDQ�V\PXORZDQHJR� ZLDWD��-HVW�WR�QLHZLHOH�GDQ\FK
L�PR H� E\ü� áDWZR� ]DSLVDQH� L� RGF]\WDQH�Z� FHOX� NRQW\QXRZDQLD� HZROXFML� GDQHM� SRSXODFML�
6\PXODFMD� ZV]\VWNLFK� RVREQLNyZ� QDUD]� Z\PDJDáDE\� ]DSLVDQLD� ]QDF]QLH� ZL NV]HM� LOR FL
LQIRUPDFML�R�ND G\P�RVREQLNX�L�ZV]\VWNLFK�MHJR�F] FLDFK�Z�ZLUWXDOQ\P� ZLHFLH�
:� RSLVDQHM� DUFKLWHNWXU]H� PRGHOX� Z\VW SXM � GZD� SDUDPHWU\�� PDNV\PDOQD� OLF]ED

RVREQLNyZ�� 1�� L� PDNV\PDOQD� OLF]ED� RVREQLNyZ� MHGQRF]H QLH� V\PXORZDQ\FK�� Q�� 0RGXá
V\PXODF\MQ\�Z\ELHUD�RVREQLNL�GR�V\PXODFML�L�RFHQ\��NLHG\�Z�ZLUWXDOQ\P� ZLHFLH�MHVW�ZROQH
PLHMVFH��JG\�OLF]ED�DNWXDOQLH�V\PXORZDQ\FK�RVREQLNyZ�MHVW�PQLHMV]D�QL �Q���.LHG\�RUJDQL]P
XPLHUD��Z\]QDF]DQH�V �MHJR�RVL JL�L�ED]XM FD�QD�QLFK�ZDUWR ü�GRSDVRZDQLD��ILWQHVV���-HVW�RQD
SRWU]HEQD�Z�ID]LH�VHOHNFML��ERZLHP�RG�QLHM�]DOH \�SUDZGRSRGRELH VWZR�Z\EUDQLD�RVREQLND�
SRGGDQLD�G]LDáDQLX�RSHUDWRUyZ�JHQHW\F]Q\FK�L�RFHQLHQLX��V\PXODFML��
=Z\NOH� Q� MHVW� ]QDF]QLH� PQLHMV]H� QL � 1�� .LHG\� LQWHUDNFMH� PL G]\� V\PXORZDQ\PL

VWZRU]HQLDPL�QLH�V �LVWRWQH��Q�PR H�E\ü�MHG\QN ��V\PXORZDQ\�MHGHQ�RVREQLN�QDUD]���:L NV]H
ZDUWR FL�Q�R]QDF]DM �� H�V\PXORZDQD�MHVW�ZL NV]D�F] ü�FDáHM�SRSXODFML�RVREQLNyZ��D�]DWHP
PR H�Z\VW SLü� ZL FHM� LQWHUDNFML� SRPL G]\� VWZRU]HQLDPL�� 7DN� ZL F� XVWDZLDM F� SDUDPHWU� Q�
QDOH \�Z]L ü�SRG�XZDJ �UyZQLH �ZLHONR ü�ZLUWXDOQHJR� ZLDWD�

%����6\PXODFMD�IL]\F]QD
0RGXá�X \ZDQ\�GR�RFHQ\�RVREQLNyZ��JHQRW\SyZ��V\PXOXMH�VWZRU]HQLD�L�LFK� URGRZLVNR��:H
)UDPVWLFNV�Z\NRU]\VWDQR�WUyMZ\PLDURZ\�V\PXODWRU�]DNáDGDM F�� H�V]HURNL�Z\EyU�]áR RQ\FK
L� ]Uy QLFRZDQ\FK� ERG FyZ� ZSá\ZDM F\FK� QD� RUJDQL]P\� XPR OLZL� ZV]HFKVWURQQ\� UR]ZyM
]DFKRZD ��3LHUZV]\PL�EDGDQ\PL�]DFKRZDQLDPL�E\á\�PHFKDQL]P\�SRUXV]DQLD�VL �L�RULHQWDFML
Z� URGRZLVNX�� WDN� ZL F� ]DSHZQLRQR� ZV]HONLH� URG]DMH� LQWHUDNFML� SRPL G]\� RELHNWDPL



IL]\F]Q\PL�� WDUFLH�VWDW\F]QH� L�G\QDPLF]QH�� WáXPLHQLH�� VLá\�DNFML� L� UHDNFML�� VWUDW\� HQHUJLL�SU]\
RGNV]WDáFHQLDFK��JUDZLWDFM �L�VLá �Z\SRUX��Z� URGRZLVNX�ZRGQ\P��
&HOHP� V\PXODFML� QLH� E\áR� RGZ]RURZDQLH� ZV]\VWNLFK� V]F]HJyáyZ� REHFQ\FK� Z� ZLHFLH

U]HF]\ZLVW\P�� 1LH� V\PXOXMH� VL � NROL]ML� SRPL G]\� F] FLDPL� MHGQHJR� RUJDQL]PX� DQL� UXFKX
R URGND�ZRGQHJR��&R�SUDZGD�Zá F]HQLH� W\FK�DVSHNWyZ�GR�V\PXODFML�XF]\QLáRE\� M �EDUG]LHM
UHDOLVW\F]Q �� OHF]� QLH� ZSURZDG]LáRE\� DGQ\FK� MDNR FLRZR� QRZ\FK� �LVWRWQ\FK� ]� SXQNWX
ZLG]HQLD�V\PXORZDQ\FK�VWZRU]H ��]MDZLVN��7DNLH�GHWDOH�]RVWDá\�ZL F�SRPLQL WH�]H�Z]JO GX
QD�LFK�GRGDWNRZ �]áR RQR ü�REOLF]HQLRZ �
=DVWRVRZDQ\�PRGHO�QDU]XFD�SHZQH�UHJXá\�GRW\F] FH�VWUXNWXU\�RUJDQL]PyZ��3RGVWDZRZ\P

HOHPHQWHP�MHVW�VHJPHQW��ÄVWLFN´��VNáDGDM F\�VL �]�GZyFK�SXQNWyZ�PDWHULDOQ\FK�SRá F]RQ\FK
HODVW\F]QLH� �GR� V\PXODFML� X \WR� PHWRG\� HOHPHQWyZ� VNR F]RQ\FK��� 6HJPHQW\� PRJ
VSHFMDOL]RZDü� VL � Z� SHZQ\FK� IXQNFMDFK�� WDNLFK� MDN� Z\WU]\PDáR ü�� ]GROQR ü� ZFKáDQLDQLD�
IRWRV\QWH]\� L� VLáD�PL QL�� SU]\� F]\P� VSHFMDOL]DFMD�Z� SHZQ\P� NLHUXQNX� SRJDUV]D� SR]RVWDáH
ZáD FLZR FL�VHJPHQWX�
.D GHPX� V\PXORZDQHPX� HOHPHQWRZL� SU]\SLVDQR� ]ELyU� FKZLORZ\FK� SDUDPHWUyZ

IL]\F]Q\FK��SRáR HQLH�3��ZHNWRU�WUyMZ\PLDURZ\���RULHQWDFM �Z�SU]HVWU]HQL��SU GNR ü��ZHNWRU
WUyMZ\PLDURZ\��RUD]�PRPHQW\�S GX�ZHGáXJ�RVL�;��<��=��:�SRMHG\QF]\P�NURNX� V\PXODFML
Z\]QDF]D� VL � ZDUWR FL� W\FK� SDUDPHWUyZ� SR� XSá\ZLH� NZDQWX� F]DVX� DW�� ]JRGQLH� ]� ]DVDGDPL
G\QDPLNL��SUDZHP�VSU \VWR FL��WáXPLHQLD��LWG��2EOLF]HQLD�WDNLH�V �SU]\EOL RQH�Z�VWRVXQNX�GR
U]HF]\ZLVWR FL� ]H� Z]JO GX� QD� G\VNUHWQ\� FKDUDNWHU� XSá\ZX� F]DVX�� VW G� SRWU]HEQ\� MHVW
NRPSURPLV� SRPL G]\� GRNáDGQR FL � L� SU GNR FL � REOLF]H �� 3RWHQFMDOQLH� ND G\� V\PXORZDQ\
HOHPHQW�PyJáE\�ZSá\ZDü�QD�ZV]\VWNLH�SR]RVWDáH��]áR RQR ü�NZDGUDWRZD���MHGQDN�Z�SUDNW\FH
RGG]LDáXMH�RQ�SU]H]�SRá F]HQLD�VWUXNWXU\�RUJDQL]PX�MHG\QLH�QD�HOHPHQW\�]�QLP�SRá F]RQH�
1D� VHJPHQWDFK� PRJ � E\ü� XPLHV]F]DQH� QHXURQ\� �WZRU] F� GRZROQH� WRSRORJLH� VLHFL�� L

UHFHSWRU\��0L QLH� XPLHV]F]DQH� V � QD� SRá F]HQLDFK� VHJPHQWyZ��2EHFQR ü�PL QLD� ]PLHQLD
ZáD FLZR FL� SRá F]HQLD� ±� V\JQDá� NRQWUROXM F\� PL VLH � ]PLHQLD� Z]JO GQH� SRáR HQLH
SU]\OHJDM F\FK� VHJPHQWyZ��:\VW SXM � GZD� URG]DMH� PL QL�� ]JLQDM FH� L� REUDFDM FH�� 6\JQDá
]HURZ\� F]\QL� PL VLH � QHXWUDOQ\P� �WDN�� MDNE\� RQ� QLH� LVWQLDá��� 'RGDWQLH� L� XMHPQH� ]PLDQ\
V\JQDáX� SRZRGXM � UXFK� VHJPHQWX� Z� REX� NLHUXQNDFK� ±� MHVW� WR� DQDORJLF]QH� GR� QDWXUDOQ\FK
V\VWHPyZ� PL QL�� ]H� ]JLQDF]DPL� L� SURVWRZQLNDPL�� 2NUH OD� VL � UyZQLH � PDNV\PDOQ � VLá
PL QLD��SDUDPHWU�WHQ�MHVW�SRG�NRQWURO �HZROXFML���3UDFD�PL QLD�SRZRGXMH�]X \FLH�HQHUJLL�
:� SLHUZV]\FK� HNVSHU\PHQWDFK� UXFK� PL QL� ]DOH Dá� MHG\QLH� RG� V\JQDáyZ� QHXURQyZ

VWHUXM F\FK��PRGHO�PLDá�E\ü�PR OLZLH�SURVW\��DOH�QLH�]E\W�UHVWU\NF\MQ\���3RZVWDáH�QD�GURG]H
HZROXFML� VWZRU]HQLD� Z\NRU]\VWDá\� ZyZF]DV� QLHQDWXUDOQ\� VSRVyE� SRUXV]DQLD� VL � ]D� SRPRF
V]\ENLFK��PDá\FK�UXFKyZ�PL QL�L�UH]RQDQVX�NR F]\Q��0RGHO�PXVLDá�ZL F�]RVWDü�]PLHQLRQ\
WDN�� E\� PL QLH� QLH� G\VSRQRZDá\� SHáQ � PRF � Z� GRZROQ\P� PRPHQFLH�� OHF]� SRWU]HERZDá\
F]DVX� DE\� SU]HVWDZLü� VL � QD� RGG]LDá\ZDQLH� LQQ � VLá � OXE� QD� RGZUyFHQLH� NLHUXQNX� G]LDáDQLD
�MDNR�� H� SRMHG\QF]\� PL VLH � Z� V\PXODWRU]H� PR H� ]DVW SLü� GZD� DQWDJRQLVW\F]QH� PL QLH
ELRORJLF]QH��

&����6LHü�QHXURQRZD
1HXURQ\� X \WH� ZH�)UDPVWLFNV� V � SRGREQH� GR� W\FK� X \ZDQ\FK� Z� VLHFLDFK� QHXURQRZ\FK� L
XF]HQLX� PDV]\QRZ\P�� :SURZDG]RQR� SHZQH� GRGDWNRZH� SDUDPHWU\�� NWyUH� PRJ � ]PLHQLDü
]DFKRZDQLH� ND GHJR� QHXURQX� QLH]DOH QLH�� 1LH� ]DVWRVRZDQR� VNRPSOLNRZDQ\FK� L
QLHQDWXUDOQ\FK�MHGQRVWHN�SU]HWZDU]DM F\FK�V\JQDá\��MDN�Z�>��@���Z�WUDNFLH�ZVW SQ\FK�WHVWyZ
XGRZRGQLRQR�� H�PR OLZH�MHVW�VWZRU]HQLH�]�SURVW\FK�QHXURQyZ�FDáNLHP�]áR RQ\FK�PRGXáyZ
�FDáNXM F\FK��Uy QLF]NXM F\FK��VXPXM F\FK��RGHMPXM F\FK�L�JHQHUDWRUyZ�R�Uy Q\P�NV]WDáFLH
SU]HELHJyZ��� -DNR� H� SRá F]HQLD� SRPL G]\� QHXURQDPL� V � Z� JHQRW\SLH� RSLVDQH� UHODW\ZQLH�



SRGF]DV� NU]\ RZDQLD� FDáH� PRGXá\� IXQNFMRQDOQH� PRJ � ]RVWDü� Z\PLHQLRQH� SRPL G]\
RVREQLNDPL�
1HXURQ\�VWRVXM �SURVW �]DVDG �VXP\�ZD RQHM�V\JQDáyZ�ZHM FLRZ\FK��3REXG]HQLH�ZSá\ZD

QD� VWDQ� QHXURQX� �NWyU\� SRVLDGD� SHZQ � EH]ZáDGQR ü��� 6LOQH� V\JQDá\� SRZRGXM � V]\EV] �� QL
V\JQDá\�VáDEH��]PLDQ �VWDQX��:\M FLH�QHXURQX�QRUPDOL]RZDQH�MHVW�GR�SU]HG]LDáX�������!�]D
SRPRF �IXQNFML�VLJPRLGDOQHM������.UyWNLH�L�VLOQH�LPSXOV\�GDM �SRGREQH�UH]XOWDW\��MDN�GáXJLH�L
VáDEH��6LOQH�V\JQDá\�PRJ �SURZDG]Lü�GR�QDV\FHQLD�QHXURQX�
:áD FLZR FL� QHXURQyZ�PRJ � E\ü� GRGDWNRZR� ]PLHQLDQH� SU]H]� SHZQH� SDUDPHWU\� �E G FH

SRG�NRQWURO � HZROXFML� L� RSLVDQH�Z� JHQRW\SLH���2ZH� WU]\� SDUDPHWU\� QD]ZLMP\� RGSRZLHGQLR
IRUFH��LQHUWLD�L�VLJPRLG��)RUFH�L�LQHUWLD��QD]ZDQH�WDN�SU]H]�DQDORJL �GR�ZLHONR FL�IL]\F]Q\FK
Z� UXFKX� SXQNWX� PDWHULDOQHJR� ]� WáXPLHQLHP�� ZSá\ZDM � QD� ]PLDQ\� ZHZQ WU]QHJR� VWDQX
QHXURQX�� :� ND G\P� NURNX� V\PXODFML� VWDQ� QHXURQX� MHVW� ]PLHQLDQ\� Z� NLHUXQNX� ZDUWR FL
REOLF]RQHM�]�ZHM FLRZ\FK�SREXG]H ��3DUDPHWU�)RUFH�RNUH OD��MDN�V]\ENR�VWDQ�MHVW�]PLHQLDQ\
�GX H�ZDUWR FL�GDM �QDW\FKPLDVWRZ � UHDNFM ��QLVNLH�ZDUWR FL�SRZRGXM � áDJRGQH� áDGRZDQLH� L
UR]áDGRZ\ZDQLH���,QHUWLD�RNUH OD�EH]ZáDGQR ü��XWU]\PDQLH�WHQGHQFML�]PLDQ���1LVNLH�ZDUWR FL
SRZRGXM �QLHZLHONL�ZSá\Z�QD�VWDQ�QHXURQX��QDWRPLDVW�ZDUWR FL�Z\VRNLH�PRJ �SURZDG]Lü�GR
MHJR� RVF\ODFML�� 3DUDPHWU� 6LJPRLG� ]PLHQLD� NV]WDáW� IXQNFML� VLJPRLGDOQHM�� 'OD� ZDUWR FL
SDUDPHWUyZ�)RUFH �� L� ,QHUWLD ��X]\VNXMH� VL �PRGHO�QHXURQX� VWRVRZDQ\�]Z\NOH�Z� VLHFLDFK
QHXURQRZ\FK� L� XF]HQLX� PDV]\QRZ\P��:]RU\� ����� ���� L� ���� RSLVXM � SUDF � QHXURQX�� GDOV]H
V]F]HJyá\�L�SU]\NáDGRZH�SU]HELHJL�]DPLHV]F]RQR�Z�>��@�

�� �� -- -¢+¢= WWWW VLIRUFHLQHUWLDYY ���
WWW YVV += -� ���

��
� -

+
= ¢- 6LJPRLGVW �HR ���

JG]LH�
L�±�VXPDU\F]QD�ZDUWR ü�QD�ZHM FLX�QHXURQX��VXPD�ZD RQD�ZV]\VWNLFK�ZHM ü�QHXURQX�
Y�±�DQDORJ�SU GNR FL�Z�UXFKX�SXQNWX�PDWHULDOQHJR�
V�±�VWDQ�ZHZQ WU]Q\�QHXURQX��DQDORJ�SRáR HQLD�SXQNWX�PDWHULDOQHJR��
R�±�ZDUWR ü�Z\M FLD�QHXURQX�
D�LQGHNV\�GROQH�RNUH ODM �PRPHQW�F]DVX�

,VWRWQ\P� DVSHNWHP� SUDF\� VLHFL� QHXURQRZHM� MHVW� MHM� LQWHUDNFMD� ]� ZLUWXDOQ\P� ZLDWHP�
à F]QLNDPL� SRPL G]\� VLHFL � L� URGRZLVNLHP� V � UHFHSWRU\� L� HIHNWRU\� �PL QLH��� 2EHFQLH
Z\NRU]\VW\ZDQH�V � WU]\�URG]DMH� UHFHSWRUyZ��GR�RULHQWDFML�Z�SU]HVWU]HQL� �]P\Vá� UyZQRZDJL�
\URVNRS��� Z\NU\ZDQLD� HQHUJLL�SR \ZLHQLD� �Z FK�� L� Z\NU\ZDQLD� NRQWDNWX� IL]\F]QHJR
�GRW\N��� 5HFHSWRU� SRGá F]RQ\� MDNR�ZHM FLH� QHXURQX� MHVW� UyGáHP� V\JQDáX� SRFKRG] FHJR� ]H
URGRZLVND�� SRGREQLH� MDN� PL VLH � SRGá F]RQ\� GR� Z\M FLD� QHXURQX� VáX \� ZSá\ZDQLX� QD
URGRZLVNR�L�ZáD FLFLHOD��0L QLH�RSLVDQR�Z�SRSU]HGQLP�SRGUR]G]LDOH�
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$����5HSUH]HQWDFMD�JHQRW\SX
:H� )UDPVWLFNV� X \WR� FDáNRZLFLH� WHNVWRZHM� UHSUH]HQWDFML� JHQRW\SX�� ]DWHP� PR H� E\ü� RQD
áDWZR� RGF]\W\ZDQD� L�PRG\ILNRZDQD� SU]H]� F]áRZLHND�� )HQRW\SRZH�ZáD FLZR FL� VHJPHQWyZ
PDM � FKDUDNWHU� ORNDOQ\�� OHF]� SRGOHJDM � SURSDJDFML�Z]GáX � VWUXNWXU\� IL]\F]QHM� �]�PDOHM F\P
QDW HQLHP��� 2]QDF]D� WR�� H� NLHG\� F] ü� JHQRW\SX� SU]HQRV]RQD� MHVW� Z� LQQH� PLHMVFH� ±
ZL NV]R ü�ZáD FLZR FL� �L� SRá F]H � VLHFL� QHXURQRZHM�� SR]RVWDMH� QLHQDUXV]RQ\FK��:\VW SXMH
RGZ]RURZDQLH�����±�JHQRW\S�RSLVXMH�GRNáDGQLH�ZV]\VWNLH�F] FL�RGSRZLDGDM FHJR�IHQRW\SX�
0DáH� ]PLDQ\� Z� JHQRW\SLH� RGSRZLDGDM � QLHZLHONLP� ]PLDQRP� Z� SRZVWDá\P� VWZRU]HQLX�
(OHPHQW\�VWHUXM FH��QHXURQ\��UHFHSWRU\��V �VNRMDU]RQH�]�HOHPHQWDPL�VWHURZDQ\PL��PL QLDPL�
VHJPHQWDPL��� -HG\QLH� VWUXNWXU\� GU]HZLDVWH� PRJ � E\ü� REHFQLH� RSLV\ZDQH� �D� ZL F� F\NOH� Z
EXGRZLH�IL]\F]QHM�QLH�V �GR]ZRORQH��
=DUyZQR�VWUXNWXUD� IL]\F]QD��ÄFLDáR´��� MDN� L�VLHü�QHXURQRZD��ÄPy]J´��V �RSLVDQH� UD]HP�Z

JHQRW\SLH�� &LDáR� VNáDGD� VL � ]� VHJPHQWyZ� �ND G\� R]QDF]RQ\� MDNR� Ä;´� Z� JHQRW\SLH��� NWyUH
PRJ �VL � UR]JDá ]LDü��FR�MHVW�R]QDF]RQH�QDZLDVDPL���3U]HG�]QDNDPL�Ä;´�PRJ �Z\VW SRZDü
PRG\ILNDWRU\�� ]ZL NV]DM FH� OXE� ]PQLHMV]DM FH� ZáD FLZR FL� VHJPHQWX�� WDNLH� MDN� REUyW�
VNU FHQLH��GáXJR ü��ZDJD��HQHUJLD��]DNU]\ZLHQLH��WDUFLH��VLáD�PL QL��Z\WU]\PDáR ü�L�]GROQR FL
GR�ZFKáDQLDQLD�HQHUJLL��]�SR \ZLHQLD��L�MHM�IRWRV\QWH]\�
0y]J�VNáDGD�VL �]�QHXURQyZ��Z�JHQRW\SLH�RSLVDQ\FK�Z�QDZLDVDFK�NZDGUDWRZ\FK���.D G\

QHXURQ�PR H� NRQWURORZDü�PL VLH � REUDFDM F\� OXE� ]JLQDM F\��1HXURQ\�PRJ �PLHü� GRZROQ
OLF]E � ZHM ü� L� ]ZL ]DQ\FK� ]� QLPL� ZDJ�� :HM FLD� PRJ � E\ü� SRGá F]RQH� GR� Z\M ü� LQQ\FK
QHXURQyZ�� GR� UHFHSWRUyZ� OXE� GR� VWDá\FK� ZDUWR FL�� 'RGDWNRZR� PR QD� Z� JHQRW\SLH� RSLVDü
VSHFMDOQH� SDUDPHWU\� VWHUXM FH� FKDUDNWHU\VW\N � GDQHJR� QHXURQX� �SDWU]� SRGUR]G]LDá� ,,�&��
,VWRWQ � FHFK � QHXURQyZ� MHVW� WR�� H� LFK� SRá F]HQLD� UHSUH]HQWRZDQH� V � UHODW\ZQLH� �QS�
ÄSRá F]HQLH� GDQHJR� ZHM FLD� ]� Z\M FLHP� QHXURQX� SRSU]HGQLHJR�� D� ZHM FLD� NROHMQHJR� ]
Z\M FLHP� SL WHJR� QHXURQX� ]D� QLQLHMV]\P´��� 7DNL� VSRVyE� RSLVX� SRá F]H � SR]ZDOD� QD
SU]HWUZDQLH�RSHUDFML�NU]\ RZDQLD�SU]H]�IUDJPHQW\�VLHFL�QHXURQRZHM��FDá\�]ELyU�SRá F]RQ\FK
QHXURQyZ�PR H� E\ü� SU]HVXQL W\� Z� LQQH� PLHMVFH� Z� JHQRW\SLH� �L� Z� VWZRU]HQLX��� E\ü� PR H
QDZHW�]�NR F]\QDPL��L�QDGDO�]DFKRZDü�VZRM �IXQNFMRQDOQR ü�
:SURZDG]RQR�GZD�RSHUDWRU\�JHQHW\F]QH��NU]\ RZDQLH� L�PXWDFM ��0XWDFMD�GRW\F]\�ZLHOX

DVSHNWyZ� ]PLDQ� Z� JHQRW\SLH�� SU]\� F]\P� Z]JO GQH� SUDZGRSRGRELH VWZR� ]PLDQ\� ND GHJR
W\SX� PR H� E\ü� LQG\ZLGXDOQLH� XVWDORQH�� D� SHZQH� W\S\� PXWDFML� PRJ � ]RVWDü� Z\á F]RQH�
0XWDFMH� SRZRGXM � GRGDQLH� OXE� XVXQL FLH� VHJPHQWX�� ]PLDQ � MHJR� ZáD FLZR FL�� GRGDQLH� OXE
XVXQL FLH�UR]JDá ]LHQLD��GRGDQLH�OXE�XVXQL FLH�QHXURQX�OXE�ZHM FLD��SRá F]H ���]PLDQ �ZDJ�Z
VLHFL�QHXURQRZHM��GRGDQLH�OXE�XVXQL FLH�UHFHSWRUyZ�LWS�
2SHUDFMD�NU]\ RZDQLD�MHVW�GZXSXQNWRZD��3RVLDGD�GZD�DUJXPHQW\�±�JHQRW\S\�SU]RGNyZ�L

GDMH�Z�UH]XOWDFLH�GZD�JHQRW\S\�SRWRPNyZ��*HQRW\S\�RVREQLNyZ�V �]Z\NOH�Uy QHM�GáXJR FL�
:\EyU�Z\PLHQLDQ\FK�IUDJPHQWyZ�JHQRW\SyZ�PR H�SU]HELHJDü�QD�GZD�VSRVRE\��3LHUZV]\�]
QLFK�WR�SRGHM FLH�W\SRZH��NLHG\�ZV]\VWNLH�F]WHU\�PLHMVFD�FL FLD�XVWDOD�VL �ORVRZR��:�GUXJLHM
PHWRG]LH� �NU]\ RZDQLX� SURSRUFMRQDOQ\P�� MHG\QLH� Z� GáX V]\P� JHQRW\SLH� Z\ELHUD� VL � GZD
SXQNW\�FL FLD�ORVRZR��Z�NUyWV]\P�]�QLFK�SXQNW\�WH�Z\]QDF]D�VL �SURSRUFMRQDOQLH�GR�GáXJR FL
JHQRW\SX� NUyWV]HJR� QD� SRGVWDZLH� Z\ORVRZDQ\FK� SXQNWyZ� ]� JHQRW\SX� GáX V]HJR�� -HVW� WR
LVWRWQH�ZWHG\�� JG\� NU]\ RZDQH� V � W\ONR� RVREQLNL� SRGREQH� �]� MHGQHJR� JDWXQNX�� ±�ZyZF]DV
WDNLH� NU]\ RZDQLH� VSU]\MD� ]DFKRZDQLX� LVWQLHM F\FK� JDWXQNyZ�� JG\ � G]LHFL� V � SRGREQH� GR
URG]LFyZ�
3R]D� RSLVDQ\PL� PHWRGDPL� NU]\ RZDQLD� GZyFK� RVREQLNyZ� ZSURZDG]RQR� GRGDWNRZR

NU]\ RZDQLH�Ä]H�VRE ´� L�Ä]�SXVW\P´��3LHUZV]D�PR OLZR ü�R]QDF]D�� H�GZDM�SRWRPNRZLH�V



LGHQW\F]QL� �Z� SUDNW\FH� Z\ELHUD� VL � MHGHQ� JHQRW\S� L� NORQXMH� VL � JR��� 'UXJD� RGSRZLDGD
XVXQL FLX�ORVRZHJR�IUDJPHQWX�JHQRW\SX��3DUDPHWU\�V\VWHPX�RNUH ODM ��MDND�F] ü�RVREQLNyZ
SRGGDZDQ\FK� SRGF]DV� HZROXFML� RSHUDFMRP� JHQHW\F]Q\P� SRZLQQD� E\ü� QLH� ]PLHQLDQD�� MDND
F] ü�PXWRZDQD��MDND�NU]\ RZDQD�SDUDPL��D�MDND�NU]\ RZDQD�Ä]H�VRE ´�L�Ä]�SXVW\P´�
&] VWR� ]GDU]D� VL �� H� SR� NU]\ RZDQLX� L� PXWDFMDFK� JHQRW\S\� QLH� V � SRSUDZQH� ]� SRZRGX

QLHZLHONLFK� Eá GyZ�� 'ODWHJR� ZSURZDG]RQR� SURVW � SURFHGXU � QDSUDZ\�� 0HFKDQL]P� WDNL�
SRGREQLH�MDN�Z�QDWXU]H��SRWUDIL�QDSUDZLDü�PDáH�Eá G\�Z�JHQRW\SLH�

%����6HOHNFMD�L�VSHFMDFMD
.LHG\�PD�SRZVWDü�QRZ\�RVREQLN��V\PXODWRU�Z\ELHUD�]�SRSXODFML�LVWQLHM F\�JHQRW\S��OXE�GZD
GR� NU]\ RZDQLD�� X \ZDM F� VWDQGDUGRZHM� UHJXá\� UXOHWNL� >�@�� 3UDZGRSRGRELH VWZR�Z\EUDQLD
JHQRW\SX� �RVREQLND�� MHVW� SURSRUFMRQDOQH� GR� MHJR� GRSDVRZDQLD�� 3y QLHM� VWRVRZDQH� V
RSHUDWRU\�JHQHW\F]QH�
:� ZDUXQNDFK� QDWXUDOQ\FK� JUXS\� SRGREQ\FK� RVREQLNyZ� G]LHO � ]H� VRE � WH� VDPH� QLV]H

HNRORJLF]QH� L� WZRU] � JDWXQNL��:H�)UDPVWLFNV� SRGRELH VWZR� RVREQLNyZ� GR� LQQ\FK� REQL D
MHJR� GRSDVRZDQLH� >�@�� 7DNL� PHFKDQL]P� ZSURZDG]D� SUHVM �� E\� G\ZHUV\ILNRZDü� SRSXODFM
RVREQLNyZ� L� G \ü� GR� XWU]\PDQLD� JDWXQNyZ��'UXJL�PHFKDQL]P� XPR OLZLDM F\� VSHFMDFM � WR
VSHF\ILF]QD� �SURSRUFMRQDOQD�� RSLVDQD� Z� ,,,�$�� RSHUDFMD� NU]\ RZDQLD�� NWyUHM� SRGGDZDQH� V
MHG\QLH� RVREQLNL� SRGREQH�� L� NWyUD� Z\PLHQLD� RGSRZLDGDM FH� VRELH� IUDJPHQW\� JHQRW\SyZ
URG]LFyZ�
:VSRPQLDQH� PHFKDQL]P\� Z\PDJDM � ]GHILQLRZDQLD� IXQNFML� SRGRELH VWZD� �RGOHJáR FL�

SRPL G]\� UR]ZL ]DQLDPL� �RVREQLNDPL��� -HGQDN H� NLHG\� IHQRW\S\� V � EDUG]R� ]áR RQH�
XWZRU]HQLH� GREUHM� PLDU\� SRGRELH VWZD� PR H� E\ü� ]DGDQLHP� WUXGQ\P�� 2EHFQLH� IXQNFMD
SRGRELH VWZD� MHVW� VXP � ZD RQ � NLONX� SURVW\FK� NU\WHULyZ�� WDNLFK� MDN� ]áR RQR ü� VWUXNWXU\�
]áR RQR ü�VLHFL�QHXURQRZHM��F]\�SRGRELH VWZR�VWUXNWXUDOQH�

&����2FHQD�RVREQLNyZ
&HOHP�)UDPVWLFNV� MHVW� V\PXORZDQLH�HZROXFML��Z�NWyUHM� MHG\Q\P�NU\WHULXP�RFHQ\� \M F\FK
RUJDQL]PyZ�E G]LH�LFK�]GROQR ü�GR�UHSURGXNFML��SU]HND]\ZDQLD�JHQyZ���0R OLZH�MHVW�MHGQDN
XNLHUXQNRZDQLH�HZROXFML�SRSU]H]�]GHILQLRZDQLH�ZLHOX�NU\WHULyZ�RFHQ\�RVREQLNyZ��3RGF]DV
\FLD�RUJDQL]PyZ�PLHU]RQH�V �LFK�RVL JL��PL G]\�LQQ\PL�RGOHJáR ü��SU]HPLHV]F]HQLH� URGND
PDV\��� ZLHN� �F]DV� \FLD�� L� UHGQLD� SU GNR ü� �UyZQD� RGOHJáR FL� G]LHORQHM� SU]H]� ZLHN��
=GHILQLRZDQLH� RVWDWHF]QHM� IXQNFML� RFHQ\� VSURZDG]D� VL � GR� XVWDZLHQLD�ZDJ� SRV]F]HJyOQ\FK
NU\WHULyZ� �ZDJL� PRJ � E\ü� GRGDWQLH�� XMHPQH� OXE� ]HURZH��� :� WHQ� VSRVyE� ZLHORNU\WHULDOQD
RFHQD�RVREQLND�MHVW�VXP �ZD RQ �ZDUWR FL�SRV]F]HJyOQ\FK�NU\WHULyZ��3U]HG�HWDSHP�VHOHNFML
RFHQ\� RVREQLNyZ� PRJ � MHV]F]H� ]RVWDü� SRGGDQH� VNDORZDQLX� OLQLRZHPX� OXE
VLJPD�REFLQDM FHPX�>�@�
*áyZQ\P� FHOHP� GRW\FKF]DVRZ\FK� HNVSHU\PHQWyZ� E\á\� HZROXFMH� XNLHUXQNRZDQH� QD

SU GNR ü��:�SUDNW\FH�SR�XWZRU]HQLX�RUJDQL]PX�PDM �PLHMVFH�RVF\ODFMH��NWyUH�SRZRGXM �UXFK
URGND� PDV\�� 'ODWHJR� WH � UXFK\� VWZRU]H � QLH� V � PLHU]RQH� RG� PRPHQWX� XURG]HQLD�� DOH� RG
PRPHQWX��NLHG\�RUJDQL]P�VWDMH�VL �VWDELOQ\��QLHUXFKRP\���=DOLF]DQLH�SRF] WNRZ\FK�RVF\ODFML
MDNR�]GROQR FL�GR�SRUXV]DQLD�VL �GDQHJR�VWZRU]HQLD�E\áRE\�QLHVSUDZLHGOLZH��ERZLHP�QLH�V
RQH�MHJR�]DVáXJ �



,9����5(=8/7$7<�(.63(5<0(17Ï:

'RW\FKF]DVRZH�HNVSHU\PHQW\�HZROXF\MQH�GRW\F]\á\�JáyZQLH�HZROXFML�XNLHUXQNRZDQ\FK��Z
NWyU\FK� GRSDVRZDQLH� RGSRZLDGDáR� SU GNR FL� �QD� O G]LH� L� Z� ZRG]LH��� 3RZVWDáR� ZLHOH
FKRG] F\FK�L�Sá\ZDM F\FK�VWZRU]H �>��@��=Z\NOH�SLHUZV]\P�SRP\VáHP�QD�SRUXV]DQLH�VL �MHVW
SRMHG\QF]\� QHXURQ� SRGá F]RQ\� UHNXUHQF\MQLH� GR� VLHELH� L� NRQWUROXM F\� PL VLH � ]JLQDM F\�
3RQLHZD � WDNLH� VWZRU]HQLD� QLH� ZLHG] � QLF� R� URGRZLVNX�� Z� NWyU\P� \M �� LFK� UXFK� ]DOH \
MHG\QLH�RG�SRF] WNRZHJR��ORVRZHJR�VWDQX�QHXURQX��7DNLH�WHFKQLNL�SRUXV]DQLD�VL �V �REHFQH�Z
JHQRW\SDFK�UyZQLH �Z�Sy QLHMV]\FK�ID]DFK�HZROXFML�±�QDZHW�ZWHG\��JG\�HZROXFMD�RGNU\áD�MX
HIHNW\ZQLHMV]H�PHWRG\�SRUXV]DQLD� VL � ±� MDNR� UHOLNW\� SU]HV]áR FL�� /HSV]H�PHWRG\�SRUXV]DQLD
VL � QD� ]LHPL� WR� FKDRW\F]QH� RGS\FKDQLH� VL � �NLHG\� ]PLHQQ\� V\JQDá� SRFKRG]L� RG� ]P\VáX
UyZQRZDJL�OXE�GRW\NX���UXFK�SVHXGRRNUHVRZ\��NWyU\�GDOHM�VWDMH�VL �FRUD]�EDUG]LHM�FHORZ\�±
SRGF]DV� JG\� ]E GQH� HOHPHQW\� ]RVWDM � XVXQL WH� ]� JHQRW\SX� �U\V�� ���� :� MHGQ\P� ]
HNVSHU\PHQWyZ� RGQy H� ]RVWDáR� SRGZRMRQH� SRGF]DV� NU]\ RZDQLD�� D� SR� GDOV]HM� HZROXFML
VWZRU]HQLH�XPLDáR�NRU]\VWDü�]�REX�RGQy \��FKRü�Z�Uy Q\�VSRVyE�±�MHGQR�RGS\FKDáR��D�GUXJLH
FL JQ áR�>��@��=DREVHUZRZDQR�UyZQLH �SU]\SDGHN��NLHG\�RGQy H�MHVW�UyZQRF]H QLH�]JLQDQH�L
REUDFDQH�� FR� MHVW� HIHNW\ZQLHMV] � PHWRG � RGS\FKDQLD� VL � RG� ]LHPL�� 8� SHZQHJR� VWZRU]HQLD
QHXURQ�Z\NRU]\VW\ZDá�VWDQ�QDV\FHQLD��E\�SURGXNRZDü�RSy QLRQH�V\JQDá\��FR�VWDQRZL�SURVW\
SU]\SDGHN�SDPL FL�NUyWNRWHUPLQRZHM��%DUG]LHM�]áR RQH�RUJDQL]P\��NWyUH�Z\HZROXRZDá\��QLH
SRGGDZDá\�VL �MX �WDN�áDWZR�DQDOL]LH�]H�Z]JO GX�QD�LFK�]QDF]Q\�VWRSLH �VNRPSOLNRZDQLD�

5\V�����.LOND�ID]�UXFKX�SURVWHJR�VWZRU]HQLD�]�MHGQ �NR F]\Q �RGS\FKDM F ��6LHü�QHXURQRZD�VNáDGD�VL �]�MHGQHJR�QHXURQX�
.RQWDNW�UHFHSWRUD�GRW\NX�]�SRGáR HP�SRZRGXMH�]JL FLH�NR F]\Q\�SRG�VLHELH��EUDN�NRQWDNWX�±�MHM�Z\SURVWRZDQLH�

.LHG\�QLH� LVWQLHMH�Z UyG�RVREQLNyZ�GREU\�VSRVyE�QD�SRUXV]DQLH�VL ��Z\VW SXMH� WHQGHQFMD
GR�Z\SUyERZ\ZDQLD�ZLHOX�]Uy QLFRZDQ\FK�SRP\VáyZ��6WZRU]HQLD�]�VLOQLHMV]\PL�PL QLDPL�
OHSV]\P�VWHURZDQLHP�L�ZLHORPD�RGQy DPL��NWyUH�SRPDJDM �]DFKRZDü�VWDELOQR ü��SU]H \ZDM �
(ZROXFMD� SURPXMH� VLá � PL QL� RUD]� SRZRGXMH�� H� NR F]\Q\� RGS\FKDM FH�FL JQ FH� VWDM � VL
GáX V]H� L� EDUG]LHM� V]RUVWNLH�� 1DMZL NV]H� LQQRZDFMH� V � ]Z\NOH� RGNU\ZDQH� SRMHG\QF]R� L
]DFKRZ\ZDQH� Z� WUDNFLH� HZROXFML� WDN� GáXJR�� D � QLH� ]RVWDQ � ]DVW SLRQH� OHSV]\PL
UR]ZL ]DQLDPL�
3RGF]DV� HNVSHU\PHQWyZ� HZROXF\MQ\FK� ZLHORNURWQLH� ]PXV]HQL� E\OL P\� GR� PRG\ILNDFML

UHJXá� V\PXODFML� L� SRSUDZLDQLD� Eá GyZ�� (ZROXFMD� RND]DáD� VL � GREU �PHWRG � SU]HV]XNLZDQLD
SU]HVWU]HQL� UR]ZL ]D � �RUJDQL]PyZ��� E G F� ]GROQ � GR� ]QDMG\ZDQLD� GREU\FK� RVREQLNyZ
QLH]DOH QLH� RG� LFK� UDFMRQDOQR FL� L� SRSUDZQR FL�� .LOND� XSURV]F]H �� NWyUH� ]DVWRVRZDOL P\�
GRSURZDG]LáR�GR�QLHUHDOLVW\F]Q\FK�]DFKRZD ��SU]HGH�ZV]\VWNLP�FKDUDNWHU\VW\NL�PL QL�E\á\
]E\W�Z\LGHDOL]RZDQH� ±�PL QLH� UHDJRZDá\� QDW\FKPLDVWRZR� QD� V\JQDá� QHXURQX� VWHUXM FHJR�



2SW\PDOQ �PHWRG �SRUXV]DQLD�VL �E\á\�ZL F�RVF\ODFMH�FLDáD�X]\VNLZDQH�]D�SRPRF �PDá\FK�
EDUG]R�V]\ENLFK�UXFKyZ�NR F]\Q�]�PL QLDPL��GODWHJR�QDOH DáR�RJUDQLF]\ü�JZDáWRZQH�UXFK\
PL QL�� ,QQ\P� Eá GHP� RGNU\W\P� L� EH]Z]JO GQLH� Z\NRU]\VWDQ\P� SU]H]� HZROXFM � E\áD
V\WXDFMD��Z� NWyUHM� Sá\ZDM FH� VWZRU]HQLD�PRJá\� X]\VNDü� GRGDWNRZ � SU GNR ü� G]L NL� EDUG]R
V]\ENLP�REURWRP�VHJPHQWyZ�Z�ZRG]LH�
:\VW SLáR� NLOND� LQQ\FK� Eá GyZ� SURMHNWRZ\FK�� NWyUH� SRZRGRZDá\�� H� QRWRZDQH� VWUDW\

HQHUJLL� E\á\�PQLHMV]H� RG� IDNW\F]Q\FK��7H� Eá G\�Z� V\PXODWRU]H� ]RVWDá\� SU G]HM� F]\� Sy QLHM
RGNU\WH� SU]H]� HZROXFM �� X \WH� Z� V\PXORZDQ\FK� RUJDQL]PDFK�� D� QDVW SQLH� XGRVNRQDORQH� L
Z\NRU]\VWDQH�Z�QDMZ\ V]\P�PR OLZ\P�VWRSQLX�
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:L NV]R ü� GRW\FKF]DVRZ\FK� HNVSHU\PHQWyZ� GRW\F]\áD� HZROXRZDQLD� ZLUWXDOQ\FK� VWZRU]H
SRUXV]DM F\FK�VL �MDN�QDMV]\EFLHM��5H]XOWDW\�ZVND]XM �� H�LVWRWQH�Z\QDOD]NL�PHWRG�SRUXV]DQLD
VL � GRPLQXM � SRSXODFMH� SRGOHJDM FH� HZROXFML�� OHF]� NLHG\� SRSXODFMD� VNáDGD� VL � ]� SRGREQ\FK
RVREQLNyZ� �L� WUXGQR� ]QDOH ü� áDWZH� XVSUDZQLHQLD��� SURFHV� HZROXF\MQ\� SRZRGXMH� GX H
]Uy QLFRZDQLH� RUJDQL]PyZ�Z� SRV]XNLZDQLX� QRZ\FK� WHFKQLN� UXFKX�� =DREVHUZRZDQR�� H�Z
SU]\M W\P�PRGHOX�WUXGQR�MHVW�Z\HZROXRZDü�JHQHUDWRU�ZROQR]PLHQQ\��E\ü�PR H�GODWHJR�� H
QLH�PR H�RQ�SRZVWDü�QD�GURG]H�QLHZLHONLFK�XOHSV]H ��1DV]H�HNVSHU\PHQW\�SRWZLHUG]DM �IDNW�
H�DOJRU\WP�HZROXF\MQ\�MHVW�Z�VWDQLH�SU]HV]XNLZDü�SU]HVWU]H �UR]ZL ]D �Z�VSRVyE�JOREDOQ\�±
E\á�RQ�GREU\P�QDU] G]LHP�Z\QDMGXM F\P�Eá G\�PRGHOX�L�Z\NRU]\VWXM F\P�MH��VWDQRZLá�ZL F
SRPRF�GOD�WZyUFyZ�UHJXá�V\PXODFML�L�HZROXFML�
2EHFQLH� PR OLZH� MHVW� XUXFKRPLHQLH� HZROXFML� VZRERGQHM�� MHGQDN H� LVWQLHMH� NLOND

RJUDQLF]H �� ]� NWyU\FK� JáyZQ\P� MHVW� UHSUH]HQWDFMD� JHQRW\SX�� 1LH� SR]ZDOD� RQD� QD� áDWZ
HZROXFM � ]áR RQ\FK� VWUXNWXU� RUJDQL]PyZ�� ZL NV]R ü� ]� QLFK� PD� QLHZLHOH� UR]JDá ]LH �� FR
XQLHPR OLZLD� Z\NRU]\VWDQLH� Z� SHáQL� PR OLZR FL� V\PXODWRUD� L� WZRU]HQLH� ]áR RQ\FK
NRQVWUXNFML��3U]\V]áH�SUDFH�E G �]DWHP�GRW\F]\á\�SU]HGH�ZV]\VWNLP�XOHSV]RQHM�UHSUH]HQWDFML
JHQRW\SX�
:� QRZHM� UHSUH]HQWDFML�� ]DPLDVW� NRGRZDü� VWUXNWXU � IL]\F]Q � L� VLHü� QHXURQRZ � OLQLRZR�

RSLV\ZDQ\� E G]LH� ]ELyU� HOHPHQWyZ� VNáDGRZ\FK� RUJDQL]PX� �VHJPHQWyZ�� QHXURQyZ��� 7H
HOHPHQW\� E G � GDOHM� á F]RQH� ZHGáXJ� LFK� SRGRELH VWZD� L� Z]DMHPQHJR� GRSDVRZDQLD�� 7DNLH
SRGHM FLH� MHVW� DQDORJLF]QH� GR� SURFHVX� EXGRZDQLD� ELDáHN�� NLHG\� FL J� DPLQRNZDVyZ� WZRU]\
ZL ]DQLD� Z� ]DOH QR FL� RG� LFK� RULHQWDFML� SU]HVWU]HQQHM�� GDM F� Z� UH]XOWDFLH� WDNLH� VDPH
F] VWHF]NL�� ']LHMH� VL � WDN� SRPLPR� IDNWX�� H� QLH� LVWQLHMH� Z� JHQRW\SLH� ]DSLVDQD� ZSURVW
LQIRUPDFMD�R�W\P��NWyUH�DWRP\�SRZLQQ\�E\ü�SRá F]RQH��2SLVDQD�QRZD�UHSUH]HQWDFMD�JHQRW\SX
PR H� SR]ZROLü� QD� RPLQL FLH� REHFQ\FK� RJUDQLF]H �� PDP\� WH � QDG]LHM �� H� SU]HV]XNLZDQLH
SU]HVWU]HQL� RUJDQL]PyZ� VWDQLH� VL � MHV]F]H� EDUG]LHM� HIHNW\ZQH�� :VW SQH� HNVSHU\PHQW\
SRND]XM �� H�GRSURZDG]L�WR�GR�WZRU]HQLD�VL �EDUG]LHM�]Uy QLFRZDQ\FK�NRQVWUXNFML� L�SR]ZROL
QD�LFK�SURVWV] �PRG\ILNDFM �SU]H]�RSHUDWRU\�JHQHW\F]QH�
3U]\V]áH� EDGDQLD� E G � GRW\F]\á\� UyZQLH � ]GHILQLRZDQLD� OHSV]HM� PLDU\� SRGRELH VWZD�

XOHSV]DQLD� UHJXá� V\PXODFML� L� LFK� SDUDPHWUyZ�� D� WDN H� V\PXODFML� VZRERGQ\FK�� %\ü� PR H
]RVWDQ � ZSURZDG]RQH� GRGDWNRZH� UHFHSWRU\� L� EDUG]LHM� ]áR RQH� NU\WHULD� GOD� HZROXFML
XNLHUXQNRZDQ\FK��0DP\�QDG]LHM �� H�SU]\V]á\� UR]ZyM� L� GDOV]H� HNVSHU\PHQW\� ]� HZROXFMDPL
VSRQWDQLF]Q\PL� Z� WUyMZ\PLDURZ\P� PRGHOX� V\PXODF\MQ\P� SR]ZRO � QD� WZRU]HQLH� VL
RUJDQL]PyZ�R�Z\VRFH�]áR RQ\FK��UHDOLVW\F]Q\FK�]DFKRZDQLDFK�
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3UDFD�WD�MHVW�ILQDQVRZDQD�]�SURMHNWX�EDGDZF]HJR�.%1�QU��7��&��������
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��� $GDPL��&���%URZQ��&��7���(YROXWLRQDU\�OHDUQLQJ�LQ�WKH��'�DUWLILFLDO�OLIH�V\VWHP�³$YLGD´��:�
5RGQH\� $�� %URRNV� DQG� 3DWWLH� 0DHV� �HGV���� $UWLILFLDO� /LIH�,9�� 0,7� 3UHVV�%UDGIRUG� %RRNV�
�����

��� %DONHQLXV��&K���1DWXUDO�,QWHOOLJHQFH�LQ�$UWLILFLDO�&UHDWXUHV��3K��'��7KHVLV��/XQG�8QLYHUVLW\
&RJQLWLYH�6WXGLHV�������

��� %DONHQLXV��&K���%(55<�,,,��$Q�,QWHUDFWLYH�6LPXODWRU�IRU�$UWLILFLDO�&UHDWXUHV�������
��� &UXVH�� +��� .LQGHUPDQQ�� 7��� 6FKXPP��0��� 'HDQ�� -��� 6FKPLW]�� -���:DONQHW� ±� D� ELRORJLFDOO\

LQVSLUHG�QHWZRUN�WR�FRQWURO�VL[�OHJJHG�ZDONLQJ��:��1HXUDO�1HWZRUNV���� �����������������
(OVHYLHU�6FLHQFH�/WG�

��� &\PEDO\XN�� *�� 6��� %RULV\XN�� 5�� 0��� 0XHOOHU�:LOP� 8��� &UXVH�� +��� 2VFLOODWRU\� QHWZRUN
FRQWUROOLQJ�VL[�OHJJHG� ORFRPRWLRQ��2SWLPL]DWLRQ�RI�PRGHO�SDUDPHWHUV��:��1HXUDO�1HWZRUNV
���������������������(OVHYLHU�6FLHQFH�/WG�

��� 'DZNLQV��5���:VSLQDF]ND�QD�V]F]\W�QLHSUDZGRSRGRELH VWZD��3UyV]\ VNL� L�6�ND��:DUV]DZD�
�����

��� )LFLFL��6��*���3ROODFN��-��%���&RHYROYLQJ�FRPPXQLFDWLYH�EHKDYLRU� LQ�D� OLQHDU�SXUVXHU�HYDGHU
JDPH��:��3URF��)LIWK�,QWHUQDWLRQDO�&RQIHUHQFH�RI�WKH�6RFLHW\�IRU�$GDSWLYH�%HKDYLRU��3IHLIHU�
%OXPEHUJ��.RED\DVKL��HGV����&DPEULGJH��0,7�3UHVV�������

��� )LFLFL�� 6�� *��� 3ROODFN�� -�� %��� &KDOOHQJHV� LQ� FRHYROXWLRQDU\� OHDUQLQJ�� DUPV�UDFH� G\QDPLFV�
RSHQ�HQGHGQHVV�� DQG� PHGLRFUH� VWDEOH� VWDWHV�� :�� 3URF�� 6L[WK� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ
$UWLILFLDO�/LIH��$GDPL��%HOHZ��.LWDQR��7DORU��HGV����&DPEULGJH��0,7�3UHVV�������

��� *ROGEHUJ��'��(���$OJRU\WP\�JHQHW\F]QH�L�LFK�]DVWRVRZDQLD��:17��:DUV]DZD�������
���� .RPRVL VNL��0���8ODWRZVNL��6]���)UDPVWLFNV�±�$UWLILFLDO�/LIH��:��&��1pGHOOHF��&��5RXYHLURO

�HGV���� (&0/� µ��� 'HPRQVWUDWLRQ� DQG� 3RVWHU� 3DSHUV�� &KHPQLW]HU� ,QIRUPDWLN�%HULFKWH�
&KHPQLW]������������

���� .RPRVL VNL�� 0��� 8ODWRZVNL�� 6]��� :LWU\QD� LQWHUQHWRZD� SURMHNWX� )UDPVWLFNV�
KWWS���ZZZ�IUDPV�SR]QDQ�SO�

���� /DQJWRQ��&K���-RXUQDO�RI�$UWLILFLDO�/LIH��9ROXPH����1XPEHU������0,7�3UHVV��)DOO������:LQWHU
�����

���� 0DHV��3���'DUUHO��7���%OXPEHUJ��%���3HQWODQG��$���7KH�$/,9(�V\VWHP�� IXOO�ERG\� LQWHUDFWLRQ
ZLWK� DXWRQRPRXV� DJHQWV�� :�� 3URF�� RI� WKH� &RPSXWHU� $QLPDWLRQ� µ��� &RQIHUHQFH�� *HQHYD�
6ZLW]HUODQG��,(((�3UHVV�������

���� 0DHV��3���$UWLILFLDO�/LIH�PHHWV�(QWHUWDLQPHQW��,QWHUDFWLQJ�ZLWK�/LIHOLNH�$XWRQRPRXV�$JHQWV�
:��6SHFLDO�,VVXH�RQ�1HZ�+RUL]RQV�RI�&RPPHUFLDO�DQG�,QGXVWULDO�$,�����������������������
&RPPXQLFDWLRQV�RI�WKH�$&0��$&0�3UHVV�

���� 0LFKDOHZLF]��=���$OJRU\WP\�JHQHW\F]QH���VWUXNWXU\�GDQ\FK� �SURJUDP\�HZROXF\MQH��:17�
:DUV]DZD�������

���� 5D\��7��6���$Q�DSSURDFK�WR�WKH�V\QWKHVLV�RI�OLIH��$UWLILFLDO�/LIH�,,��/DQJWRQ�&��*��HW�DO���HGV���
$GGLVRQ�:HVOH\����������������

���� 5D\��7��6���$Q�HYROXWLRQDU\�DSSURDFK�WR�V\QWKHWLF�ELRORJ\��=HQ�DQG�WKH�DUW�RI�FUHDWLQJ�OLIH��:�
$UWLILFLDO�/LIH������������������

���� 5H\QROGV�� &��� )ORFNV�� KHUGV� DQG� VFKRROV�� D� GLVWULEXWHG� EHKDYLRUDO� PRGHO�� :�� &RPSXWHU
*UDSKLFV��3URFHHGLQJV�RI�6,**5$3+�µ������������$&0�3UHVV�������

���� 6LPV��.���(YROYLQJ��'�0RUSKRORJ\�DQG�%HKDYLRU�E\�&RPSHWLWLRQ��:��5��%URRNV��3��0DHV
�HGV����$UWLILFLDO�/LIH�,9�3URFHHGLQJV��0,7�3UHVV��������������

��� 7HU]RSRXORV��'�� HW� DO���$UWLILFLDO� ILVKHV�ZLWK� DXWRQRPRXV� ORFRPRWLRQ�� SHUFHSWLRQ�� EHKDYLRU
DQG�OHDUQLQJ�� LQ�D�SK\VLFDO�ZRUOG��:��3URF��RI� WKH�$UWLILFLDO�/LIH�,9�:RUNVKRS��3DWWLH�0DHV
DQG�5RG�%URRNV��HGV����0,7�3UHVV�������


