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RUD]� ZLĊFHM� SROVNLFK� SU]HGVLĊELRUVWZ� SRV]XNXMH� VNXWHF]Q\FK� VSRVREyZ�
NRQNXURZDQLD� Z� VNDOL� PLĊG]\QDURGRZHM� ± Z� W\P� SU]HGH� ZV]\VWNLP� QD�

RWZDUW\P� U\QNX� HXURSHMVNLP�� 5\QHN� WHQ� VWZDU]D� GXĪH� V]DQVH� HNVSDQVML�� MHVW�
MHGQDN�Z\PDJDMąF\�SRG�Z]JOĊGHP�VWRVRZDQLD�LQQRZDFML�WHFKQRORJLF]Q\FK��,Q�
QRZDF\MQ\P�UR]ZLą]DQLHP��PRJąF\P�]ZLĊNV]\ü�V]DQVH�URG]LP\FK�SRGPLRWyZ�
U\QNRZ\FK�QD�RGQLHVLHQLH�VXNFHVX�� MHVW�DXWRQRPLF]Q\�SyáSDV\ZQ\� LGHQW\ILND�
WRU 5),' �QLHZ\PDJDMąF\� NODV\F]QHJR� ]DVLODQLD� EDWHU\MQHJR�� ]JRGQ\� ]H� VWDQ�
GDUGHP�(3&���0RGHO�ODERUDWRU\MQ\�RUD]�SURWRW\S�WDNLHJR�UR]ZLą]DQLD��NWyUH�PD�
ZNUyWFH� ]RVWDü� ]DRIHURZDQH� SU]HGVLĊELRUFRP� Vą� RSUDFRZ\ZDQH� SU]H]� ]HVSyá�
QDXNRZFyZ� ]� 3ROLWHFKQLNL� 5]HV]RZVNLHM� Z� UDPDFK� JUDQWX� 1DURGRZHJR� &HQ�
WUXP�%DGDĔ�L�5R]ZRMX�

3HUVSHNW\ZD� SRGGDQLD� DXWRQRPLF]QHJR� SyáSDV\ZQHJR� LGHQW\ILNDWRUD
5),' SURFHVRZL�NRPHUFMDOL]DFML�GHWHUPLQXMH�JáyZQ\�FHO�QLQLHMV]HJR�RSUDFRZD�
QLD��7\P�FHOHP�MHVW�RNUHĞODQLH��MDN�SRVWU]HJDQD�MHVW�SU]H]�SROVNLFK�PHQHGĪHUyZ�
PRĪOLZRĞü ]ZLĊNV]HQLD� NRQNXUHQF\MQRĞFL� SROVNLFK� SU]HGVLĊELRUVWZ� SRSU]H]�
Z\NRU]\VWDQLH�LQQRZDF\MQHJR�UR]ZLą]DQLD�]�REV]DUX�DXWRPDW\F]QHM�LGHQW\ILND�
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FML�UDGLRZHM��'RNRQDQR�WHJR�Z�RSDUFLX�R�Z\QLNL�EDGDQLD�]UHDOL]RZDQHJR�ZĞUyG�
SU]HGVWDZLFLHOL�SRQDG�����SRGPLRWyZ�U\QNRZ\FK�

6\VWHP\�5),'�VNáDGDMą�VLĊ�]�WU]HFK�SRGVWDZRZ\FK�HOHPHQWyZ��LGHQW\ILND�
WRUD��QD]\ZDQHJR�UyZQLHĪ��WDJLHP��WUDQVSRQGHUHP��]QDF]QLNLHP��HW\NLHWą��ZUD]�
]�PLNURSURFHVRUHP�L�SDPLĊFLą��F]\WQLND��GHNRGHUD���RSURJUDPRZDQLD�V\VWHPR�
ZHJR��]�ED]ą�GDQ\FK���,GHQW\ILNDWRU�MHVW�PDá\P�HOHPHQWHP��]�UHJXá\�QDNOHMNą���
SU]HFKRZXMąF\P�GDQH��NWyU\�PRĪQD�XPLHV]F]Dü�QD�OXE�ZHZQąWU]�]QDNRZDQ\FK�
RELHNWyZ��8NáDG�LGHQW\ILNDFML�UDGLRZHM�SRVLDGD�]LQWHJURZDQą�DQWHQĊ��SR]ZDOD�
MąFą�QD�RGELyU�L�RGSRZLDGDQLH�QD�]DS\WDQLD�Z\V\áDQH�]D�SRPRFą�IDO�UDGLRZ\FK�
]� F]\WQLND�5),'��2GF]\W\ZDQH�]� LGHQW\ILNDWRUyZ�GDQH� F]\WQLN�SU]HND]XMH�GR�
V\VWHPX� LQIRUPDW\F]QHJR�� NWyU\� ]DMPXMH� VLĊ� LFK� SU]HWZDU]DQLHP�� D� QDVWĊSQLH�
SUH]HQWDFMą�SRĪąGDQ\FK�LQIRUPDFML�XĪ\WNRZQLNRP �SRU��*RGQLDN ������V��������
3RMHG\QF]\�F]\WQLN�PRĪH�MHGQRF]HĞQLH�NRPXQLNRZDü�VLĊ�]�ZLHORPD�LGHQW\ILND�
WRUDPL��:�DQDOL]RZDQ\FK�V\VWHPDFK�LVWQLHMH�PRĪOLZRĞü� LGHQW\ILNRZDQLD�SRMH�
G\QF]\FK�RELHNWyZ��D�QLH�FDáHJR�]ELRUX�SU]HGPLRWyZ��7R�PLĊG]\�LQQ\PL�]�WHJR�
Z]JOĊGX� WHFKQLND�5),'� MHVW� SRVWU]HJDQD� MDNR� QDVWĊSFD� NRGX�NUHVNRZHJR �-X�
EDQ��:\OG ������V�������

=DVLĊJ� SUDF\� V\VWHPX� ]DOHĪ\� RG� WUDQVSRQGHUD� L� F]ĊVWRWOLZRĞFL� URERF]HM��
5R]ZLą]DQLD�ED]XMąFH�QD�QLVNLHM�F]ĊVWRWOLZRĞFL�XPRĪOLZLDMą�RGF]\W\ZDQLH�GD�
Q\FK�QD�NUyWV]\FK�G\VWDQVDFK�L�JHQHUXMą�QLĪV]H�NRV]W\�HNVSORDWDFML��=�NROHL�V\V�
WHP\� R� Z\VRNLHM� F]ĊVWRWOLZRĞFL� PRJą� RVLąJDü� ZLĊNV]H� SUĊGNRĞFL� VNDQRZDQLD�
L G]LDáDü�QD�GáXĪV]\FK�RGOHJáRĞFLDFK��MHGQDN�RGE\ZD�VLĊ�WR�SU]\�Z\ĪV]\FK�NRV]�
WDFK��,GHQW\ILNDWRU\�Z\VWĊSXMą�Z�SRVWDFL�DNW\ZQHM��]�ZáDVQ\P�ĨUyGáHP�]DVLOD�
QLD�Z�SRVWDFL�EDWHULL��OXE�SDV\ZQHM��]�NRQGHQVDWRUHP���,VWQLHMą�UyZQLHĪ�UR]ZLą�
]DQLD�SyáSDV\ZQH��NWyUH� ]DZLHUDMą� ĨUyGáR� ]DVLODQLD�� -HGQDN�QLH� MHVW� RQR�Z� LFK�
SU]\SDGNX� Z\NRU]\VW\ZDQH� GR� Z\V\áDQLD� V\JQDáX�� D� ]DVLOD� MHG\QLH� REZRG\�
ZHZQĊWU]QH� ]QDF]QLND� RUD]� XU]ąG]HQLD� SHU\IHU\MQH �%DQNV�� 3DFKDQR�� 7KRPS�
VRQ��+DQQ\ ������V�������$NW\ZQH�WDJL�5),'��Z SU]HFLZLHĔVWZLH�GR�UR]ZLą]DĔ�
SDV\ZQ\FK��PDMą�PRĪOLZRĞFL�RGF]\WX�L�]DSLVX�GDQ\FK��ZLĊNV]ą�SRMHPQRĞü�SD�
PLĊFL�RUD]�EDUG]LHM�UR]OHJá\�]DVLĊJ�G]LDáDQLD��= GUXJLHM�VWURQ\�DNW\ZQH�]QDF]QL�
NL�Vą�ZLĊNV]H�L�EDUG]LHM�NRV]WRZQH�QLĪ�SDV\ZQH��D�GáXJRĞü�LFK�IXQNFMRQRZDQLD�
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MHVW� RJUDQLF]RQD�� =QDF]QLNL� SDV\ZQH� Vą� SRGREQH� GR� NRGyZ� NUHVNRZ\FK�� SR�
QLHZDĪ�]D]Z\F]DM�XPRĪOLZLDMą�W\ONR�RGF]\W�GDQ\FK��0LPR�Z\VWĊSXMąF\FK�UyĪ�
QLF�WHFKQLF]Q\FK��L�RGPLHQQHJR�]DDQJDĪRZDQLD�NRV]WRZHJR� RED�V\VWHP\�PRJą�
E\ü�VWRVRZDQH�Z�QLHRJUDQLF]RQHM�OLF]ELH�NRQILJXUDFML �3RU��5XQGK ������V����±
±�����

*HQH]D�V\VWHPyZ�5),'��DQJ��5DGLR�)UHTXHQF\�,GHQWLILFDWLRQ��VLĊJD�F]D�
VyZ�,,�ZRMQ\�ĞZLDWRZHM��JG\�LGHQW\ILNDFMĊ�UDGLRZą�Z\NRU]\VWDQR�SR�UD]�SLHUZ�
V]\�GR�RGUyĪQLDQLD�VDPRORWyZ�DOLDQFNLFK�RG�VDPRORWyZ�ZURJD�Z�UDPDFK�UR]�
ZLą]DĔ�RNUHĞODQ\FK�MDNR�,))��DQJ��,GHQWLILFDWLRQ )ULHQG�RU�)RH� �0LOHV��,QWUR�
GXFWLRQ«�������V������2G�WHJR�PRPHQWX�DQDOL]RZDQD� WHFKQLND�]QDOD]áD�]DVWR�
VRZDQLH�Z�ZLHOX�REV]DUDFK�DNW\ZQRĞFL�JRVSRGDUF]HM� �WDE������:DUWR�SU]\� W\P�
]DXZDĪ\ü�� LĪ�Z�RVWDWQLP�RNUHVLH� UR]ZLą]DQLD�5),'� ]\VNDá\� ]QDF]QH� ]DLQWHUH�
VRZDQLH�EL]QHVPHQyZ�]H�Z]JOĊGX�QD�SRWHQFMDá�Z�]DNUHVLH�]PLHQLDQLD�VSRVREX�
SURZDG]HQLD� DNW\ZQRĞFL� U\QNRZHM�� 3U]\MPXMH� VLĊ� REHFQLH�� ĪH� V\VWHP\� 5),'�
PRJą� ]RVWDü� Z\NRU]\VWDQH� GR� SU]HNV]WDáFDQLD� QLHPDO� ZV]\VWNLFK� REV]DUyZ�
G]LDáDOQRĞFL�� SURGXNFML�� WUDQVSRUWX�� VNáDGRZDQLD� ]DSDVyZ�� VSU]HGDĪ\��SURPRFML�
L REVáXJL�NOLHQWD �3RU��3DUN��.RK��1DP ������V�������

7DEHOD��
:\EUDQH�REV]DU\�]DVWRVRZDQLD�5),'

2EV]DU =DVWRVRZDQLH
3URGXNFMD ĝOHG]HQLH�SDUWLL�SURGXNF\MQ\FK��X]\VNLZDQLH� LQIRUPDFML�R� URERWDFK�Z� WRNX��

NRQWUROD�]DSDVyZ�Z�WRNX�L�VWDQX�UHDOL]DFML�]OHFHĔ�SURGXNF\MQ\FK
0DJD]\QRZDQLH $XWRPDW\F]QH� ĞOHG]HQLH� VWDQyZ� PDJD]\QRZ\FK�� GRNáDGQLHMV]H� LQIRUPDFMH�

R VWDQDFK�PDJD]\QRZ\FK�DNWXDOL]RZDQH�QD�ELHĪąFR�� V]\EV]\�GRVWĊS�GR� ]D�
SDVyZ�PDJD]\QRZ\FK

:\V\áNL $XWRPDW\F]QD� LGHQW\ILNDFMD�SRĪąGDQ\FK�WRZDUyZ��PQLHM�EáĊGyZ�Z�NRQIHN�
FMRQRZDQLX��NUyWV]\�F]DV�SU]\JRWRZDQLD�Z\V\áNL��NUyWV]\�F]DV�GRVWDUF]HQLD�
GR�NOLHQWD

7UDQVSRUW ĝOHG]HQLH�áDGXQNyZ��GRNáDGQLHMV]H�LQIRUPDFMH�R�ORNDOL]DFML�WUDQVSRUWX��NRQ�
WUROD� VWDQX� UHDOL]DFML� ]OHFHQLD�� ]DEH]SLHF]HQLH� SU]HG� NUDG]LHĪą�� LQWHJUDFMD�
*60�*36

3R]RVWDáH 1D�SU]\NáDG��VSU]HGDĪ��JRVSRGDUND�RGSDGDPL��V]SLWDOH��OHNL�L�SDFMHQFL���ĞURG�
NL�WUZDáH��EDQNL��SDUNLQJL��ORWQLVND��ELEOLRWHNL�L�LQQH

ħUyGáR�� .�� 6DQWDUHN�� %�� *áDG\V]��2FHQD� VWUDWHJLF]QD� HIHNWyZ� ZGURĪHQLD� 5),'�� Z�� ,QQRZDFMH�
Z ]DU]ąG]DQLX� L� LQĪ\QLHULL� SURGXNFML�� UHG�� 5��.QRVDOD� 2ILF\QD�:\GDZQLF]D� 3ROVNLHJR�
7RZDU]\VWZD�=DU]ąG]DQLD�3URGXNFMą��2SROH�������V������
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8Z]JOĊGQLDMąF� ]UyĪQLFRZDQH� REV]DU\� ]DVWRVRZDĔ�� DSOLNDFMD UR]ZLą]DĔ�
5),' PRĪH E\ü� Z� RJyOQ\P� XMĊFLX� UR]SDWU\ZDQD� Z QDVWĊSXMąF\FK� DVSHNWDFK
�/HNDNRV ������V��������
� DXWRPDW\]DFMD� LVWQLHMąF\FK SURFHVyZ�� FR� SURZDG]L GR� RV]F]ĊGQRĞFL F]D�

VX�NRV]WyZ�L UHDOL]RZDQLD�EDUG]LHM�HIHNW\ZQ\FK G]LDáDĔ�
� ZSURZDG]DQLH QRZ\FK�OXE SU]HNV]WDáFDQLH MXĪ�LVWQLHMąF\FK�SURFHVyZ�EL]QH�

VRZ\FK� Z� FHOX� GRVWDUF]DQLD� LQQRZDF\MQ\FK XVáXJ� NRQVXPHQWRP�� MDN� QS��
PRQLWRURZDQLH GRVWĊSQRĞFL SURGXNWyZ�QD�SyáFH�

� SRSUDZD� X]\VNLZDQD Z� UyĪQ\FK Z\PLDUDFK MDNRĞFL� LQIRUPDFML�� WDNLFK� MDN�
DGHNZDWQRĞü��DNWXDOQRĞü��LWS��

� SRZVWDZDQLH�QRZHJR W\SX� LQIRUPDFML��FR�SURZDG]L�GR�EDUG]LHM GRNáDGQHJR
SU]HGVWDZLDQLD RWRF]HQLH�IL]\F]QHJR� QS� KLVWRULL�VSU]HGDĪ\�
3U]\ZRáDQH�REV]DU\�RUD]�DVSHNW\ ]DVWRVRZDQLD�V\VWHPyZ�5),'�SRND]XMą��

ĪH� PRJą� RQH� SU]\QLHĞü� ZLHOH� NRU]\ĞFL� SU]HGVLĊELRUVWZRP�� -HGQDN� V]\ENRĞü�
ZGUDĪDQLD� UR]ZLą]DĔ� RSDUW\FK� QD� LGHQW\ILNDFML� UDGLRZHM� GHWHUPLQRZDQD� MHVW�
ZLHORPD� F]\QQLNDPL�� Z� W\P� GRVWU]HJDQLHP� SU]H]� PHQHGĪHUyZ� PRĪOLZRĞFL�
SRGQLHVLHQLD�NRQNXUHQF\MQRĞFL�SU]HGVLĊELRUVWZ�]D�VSUDZą�Z\NRU]\VWDQLD�5),'�

:� QLHNWyU\FK� SXEOLNDFMDFK� ]ZUDFDQR� MXĪ� XZDJĊ� QD� WR�� ĪH� ]DVWRVRZDQLH�
UR]ZLą]DĔ� 5),'� PRĪH� VWDQRZLü� LVWRWQ\� F]\QQLN� SR]ZDODMąF\� QD� ]ZLĊNV]HQLH�
NRQNXUHQF\MQRĞFL� ILUP�QD�U\QNX �SRU��0LODQRZLF] ������ V�������-HGQDN� UR]SR�
]QDQLH�WHJR�]DJDGQLHQLD�Z\PDJD�SU]HSURZDG]HQLD�V]F]HJyáRZ\FK�EDGDĔ�ZĞUyG�
RVyE�SRGHMPXMąF\FK�GHF\]MH�LQZHVW\F\MQH�Z�SU]HGVLĊELRUVWZDFK�

=DPLHU]HQLHP�SURFHVX�EDGDZF]HJR�]UHDOL]RZDQHJR�SU]H]�]HVSyá�QDXNRZ�
FyZ�]�:\G]LDáX�=DU]ąG]DQLD�3ROLWHFKQLNL�5]HV]RZVNLHM�E\áD�LGHQW\ILNDFMD�XZD�
UXQNRZDĔ� GHF\]\MQ\FK� Z� SURFHVLH� ZGUDĪDQLD� Z� SROVNLFK� SU]HGVLĊELRUVWZDFK�
V\VWHPX�]�DXWRQRPLF]Q\P�SyáSDV\ZQ\P�LGHQW\ILNDWRUHP�5),'���&HOHP�EDGD�
QLD�E\áR�UyZQLHĪ�GRNRQDQLH�RFHQ\�SRWHQFMDáX�U\QNRZHJR�RUD]�PRĪOLZRĞFL�NR�
PHUFMDOL]DFML�WDNLHJR�LGHQW\ILNDWRUD�

� :�UDPDFK�]UHDOL]RZDQHJR�SURMHNWX�EDGDZF]HJR�XZDUXQNRZDQLD�GHF\]\MQH�]RVWDá\�UR]SR�
]QDQH�SU]H]�JUXSĊ�SUDFRZQLNyZ�:\G]LDáX�=DU]ąG]DQLD�3ROLWHFKQLNL�5]HV]RZVNLHM��]DĞ�UR]ZLą]D�
QLD� WHFKQLF]QH� �WZRU]ąFH� DXWRQRPLF]Q\� SyáSDV\ZQ\� LGHQW\ILNDWRU�5),'�� RSUDFRZDOL� QDXNRZF\�
]:\G]LDáX�(OHNWURWHFKQLNL�L�,QIRUPDW\NL�WHM�XF]HOQL�
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0DWHULDá�HPSLU\F]Q\�]HEUDQ\�]RVWDá�Z�UDPDFK�EDGDQLD�SU]HSURZDG]RQHJR�
ZĞUyG� SROVNLFK� SU]HGVLĊELRUFyZ�� :\NRU]\VWDQą� PHWRGą� JURPDG]HQLD� GDQ\FK�
E\á� VRQGDĪ� VSRáHF]Q\� �DQNLHWD� EH]SRĞUHGQLD��� .ZHVWLRQDULXV]H� DQNLHW\� UR]GD�
ZDQR�SRGF]DV� WDUJyZ�� NRQIHUHQFML� QDXNRZ\FK� L� EH]SRĞUHGQLR�Z�SU]HGVLĊELRU�
VWZDFK��1DU]ĊG]LH�SRPLDURZH�]DZLHUDáR�NLONDG]LHVLąW�S\WDĔ�GRW\F]ąF\FK�]UyĪ�
QLFRZDQ\FK� DVSHNWyZ�� LVWRWQ\FK� Z� SURFHVLH� NRPHUFMDOL]DFML� QRZHJR� V\VWHPX�
5),'��0LĊG]\�LQQ\PL�RGQLHVLRQR�VLĊ�GR�WDNLFK�REV]DUyZ��MDN�PDNURRWRF]HQLH��
ĞURGRZLVNR� NRQNXUHQF\MQH� RUD]� ZHZQĊWU]QH� XZDUXQNRZDQLD� SU]HGVLĊELRUVWZ��
6XSOHPHQW�NZHVWLRQDULXV]D� VWDQRZLáD�NDUWD� LQIRUPDF\MQD��SUH]HQWXMąFD�XF]HVW�
QLNRP�EDGDQLD� HZROXFMĊ� VSRVREyZ�DXWRPDW\F]QHM� LGHQW\ILNDFML� RELHNWyZ�RUD]�
W\SRZH�]DVWRVRZDQLD�5),'��'R�Z\SHáQLHQLD�QDU]ĊG]L�SRPLDURZ\FK�]DSURV]HQL�
]RVWDOL� PHQHGĪHURZLH� QDMZ\ĪV]HJR� L� ĞUHGQLHJR� V]F]HEOD� ]DU]ąG]DQLD�� DQJDĪR�
ZDQL�Z�VZRLFK�SU]HGVLĊELRUVWZDFK�Z�SURFHV�SRGHMPRZDQLD�GHF\]ML�LQZHVW\F\M�
Q\FK��

'DQH�JURPDG]RQR�SU]H]�F]WHU\�PLHVLąFH�± RG�OLVWRSDGD������U��GR�OXWHJR�
�����U��$QDOL]LH�SRGGDQR�PDWHULDá�HPSLU\F]Q\�SR]\VNDQ\�Z�����NZHVWLRQDULX�
V]DFK��1DMZLĊFHM��ER���������]EDGDQ\FK�SRGPLRWyZ�U\QNRZ\FK�UHSUH]HQWRZD�
áR�SURILO SURGXNF\MQ\���������± ]DMPRZDáR�VLĊ�KDQGOHP���������± ĞZLDGF]\áR�
XVáXJL�� D� ������� ± SURZDG]LáR� G]LDáDOQRĞü�PLHV]DQą��&R� GUXJLH� SU]HGVLĊELRU�
VWZR� ���������PLDáR� IRUPĊ�SUDZQą� VSyáNL� ]�RJUDQLF]RQą�RGSRZLHG]LDOQRĞFLą��
]DĞ��������E\áR�VSyáNą�DNF\MQą��������± VSyáNą�F\ZLOQą��������± VSyáNą�MDZ�
Qą���������± LQQą�IRUPą�ZáDVQRĞFL��8F]HVWQLF\�EDGDQLD�UHSUH]HQWRZDOL�]UyĪQL�
FRZDQH�REV]DU\�DNW\ZQRĞFL�JRVSRGDUF]HM��Z�W\P�QDMOLF]QLHM��EUDQĪĊ�VSRĪ\ZF]ą�
± ��������EXGRZQLFWZR��EUDQĪĊ�PRWRU\]DF\MQą��EUDQĪĊ� ORWQLF]ą�± SR��������
ORJLVW\NĊ�± �������

:�WRNX�UHDOL]DFML�SURFHVX�EDGDZF]HJR�SR]\VNDQR�REV]HUQ\�PDWHULDá�HPSL�
U\F]Q\� GRW\F]ąF\FK� XZDUXQNRZDĔ LPSOHPHQWDFML V\VWHPX� ]� DXWRQRPLF]Q\P�
SyáSDV\ZQ\P� LGHQW\ILNDWRUHP�5),'��: QLQLHMV]\P� RSUDFRZDQLX�� ]H�Z]JOĊGX�
QD�SU]\MĊW\ SU]H]�DXWRUD�WHPDW�L�FHO��]DSUH]HQWRZDQR�MHG\QLH�IUDJPHQW�X]\VND�
Q\FK�Z\QLNyZ�

:�UDPDFK�EDGDQLD�SRVWDQRZLRQR�VSUDZG]Lü��MDN�SROVF\�SU]HGVLĊELRUF\�SR�
VWU]HJDMą�SRZV]HFKQRĞFL�Z\NRU]\VW\ZDQLD� V\VWHPyZ�RSDUW\FK�QD� WHFKQLFH DX�
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WRPDW\F]QHM�LGHQW\ILNDFML�UDGLRZHM �WDE������:�]ZLą]NX�]�W\P�]DS\WDQR�LFK�R�WR��
F]\� QDMZLĊNVL�� OLF]ąF\� VLĊ� QD� U\QNX� NRQNXUHQFL�� SRVLDGDMą� GRZROQ\� V\VWHP
5),'��1LHFR�SRQDG��������������UHVSRQGHQWyZ�RGSRZLHG]LDáD��ĪH�LFK�]GDQLHP�
U\ZDOH� U\QNRZL� VWRVXMą� WDNLH� UR]ZLą]DQLD�� =GHF\GRZDQLH� PQLHM�� ER� �������
XF]HVWQLNyZ� EDGDQLD��Z\UD]LáD� RGPLHQQH� ]GDQLH�� -HGQDN� DĪ� SRáRZD� ���������
S\WDQ\FK� RVyE�RGSRZLHG]LDáD�� ĪH� QLH�ZLH�� F]\� NRQNXUHQF\MQH� ILUP\�Z\NRU]\�
VWXMą�UR]ZLą]DQLD�5),'��3RGREQH�S\WDQLD�VNLHURZDQR�Z�RGQLHVLHQLX�GR�GRVWDZ�
FyZ�L�RGELRUFyZ��:�W\FK�SU]\SDGNDFK�UyZQLHĪ�FR�GUXJL�XF]HVWQLN�EDGDQLD�QLH�
E\á�Z�VWDQLH�RNUHĞOLü��F]\�SRGPLRW\�WH�NRU]\VWDMą�]�WHFKQLNL�DXWRPDW\F]QHM�LGHQ�
W\ILNDFML�UDGLRZHM�

7DEHOD��
2FHQD�Z\NRU]\VW\ZDQLD�SU]H]�NRQNXUHQWyZ�GRVWDZFyZ�RGELRUFyZ�

GRZROQHJR�V\VWHPX�5),' ���
6WUXNWXUD�RGSRZLHG]L�QD�S\WDQLH�Ä&]\�NRQNXUHQ�
FL��GRVWDZF\�RGELRUF\�3DQL�3DQD�SU]HGVLĊELRU�
VWZD�Z\NRU]\VWXMą�GRZROQ\�V\VWHP�5),'"´

.RQNXUHQFL 'RVWDZF\ 2GELRUF\
7DN ����� ����� �����
1LH ����� ����� �����

1LH�ZLHP ����� ����� �����
ħUyGáR�� RSUDFRZDQLH�ZáDVQH�QD�SRGVWDZLH�Z\QLNyZ�EDGDQLD�

:�NZHVWLRQDULXV]X�]DPLHV]F]RQR�S\WDQLH��Z�NWyU\P�PHQHGĪHUyZ�SRSUR�
V]RQR�R�ZVND]DQLH�NRU]\ĞFL��MDNLFK�VSRG]LHZDMą�VLĊ�SR�ZGURĪHQLD�V\VWHPX RSDU�
WHJR�QD�DXWRQRPLF]Q\P�SyáSDV\ZQ\P�LGHQW\ILNDWRU]H�5),'��WDE�����

7DEHOD��
2F]HNLZDQH�NRU]\ĞFL�Z\QLNDMąFH�]�ZGURĪHQLD�LQQRZDFML�Z�SRVWDFL�V\VWHPX�

] DXWRPDW\F]Q\P�SyáSDV\ZQ\P�LGHQW\ILNDWRUHP�5),' ���

2F]HNLZDQD�NRU]\Ğü
6WUXNWXUD�RGSRZLHG]L�QD�S\WDQLH�Ä&]\�RF]HNXMH�
3DQL�3DQ�NRU]\ĞFL�QD�VNXWHN�ZGURĪHQLD�LQQRZDFML�
Z�SRVWDFL�DXWRQRPLF]QHJR�SyáSDV\ZQHJR�LGHQW\IL�

NDWRUD�5),'"´
ĝUHG�
QLD

RFHQD�
QLH UDF]HM�QLH UDF]HM�WDN WDN

2V]F]ĊGQRĞü�F]DVX ���� ���� ����� ����� ����
:]URVW�VSUDZQRĞFL�NRQWUROL�
LORĞFLRZR�MDNRĞFLRZHM�

���� ���� ����� ����� ����
0RĪOLZRĞü�ZLHORNURWQHJR�]DSLV\�
ZDQLD�GXĪHM�LORĞFL�GDQ\FK

���� ����� ����� ����� ����
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2F]HNLZDQD�NRU]\Ğü
6WUXNWXUD�RGSRZLHG]L�QD�S\WDQLH�Ä&]\�RF]HNXMH�
3DQL�3DQ�NRU]\ĞFL�QD�VNXWHN�ZGURĪHQLD�LQQRZDFML�
Z�SRVWDFL�DXWRQRPLF]QHJR�SyáSDV\ZQHJR�LGHQW\IL�

NDWRUD�5),'"´
ĝUHG�
QLD

RFHQD�
QLH UDF]HM�QLH UDF]HM�WDN WDN

8VSUDZQLHQLH�SU]HSá\ZX�RELHNWyZ�
�SU]HV\áHN��SURGXNWyZ�

���� ����� ����� ����� ����
8VSUDZQLHQLH�LQZHQWDU\]DFML ���� ����� ����� ����� ����
(OLPLQDFMD�PDUQRWUDZVWZD ���� ����� ����� ����� ����
:]URVW�VDW\VIDNFML�NOLHQWyZ ���� ����� ����� ����� ����
8VSUDZQLHQLH�SURFHVX�VSU]HGDĪ\ ���� ����� ����� ����� ����
2JUDQLF]HQLH�RV]XVWZ�]H�VWURQ\�
SUDFRZQLNyZ

���� ����� ����� ����� ����
3RGZ\ĪV]HQLH�EH]SLHF]HĔVWZD�
áDGXQNyZ�Z�áDĔFXFKX�GRVWDZ

���� ����� ����� ����� ����
8áDWZLHQLD�Z�UR]OLF]HQLDFK�
]�GRVWDZFDPL�L�RGELRUFDPL

���� ����� ����� ����� ����
:]URVW�NRQNXUHQF\MQRĞFL�SU]HG�
VLĊELRUVWZD

���� ����� ����� ����� ����
0RĪOLZRĞü�RGF]\WX�LQIRUPDFML�
] LGHQW\ILNDWRUD�Z�WUXGQ\FK�
ZDUXQNDFK

���� ����� ����� ����� ����

5HGXNFMD�NRV]WyZ�PDJD]\QRZDQLD ���� ����� ����� ����� ����
3RGZ\ĪV]HQLH�EH]SLHF]HĔVWZD�
áDGXQNyZ�Z�áDĔFXFKX�GRVWDZ

���� ����� ����� ����� ����
8VSUDZQLHQLH�UHNODPDFML ���� ����� ����� ����� ����
3RSUDZD�MDNRĞFL�SURGXNWyZ ���� ����� ����� ����� ����
8áDWZLHQLH�SODQRZDQLD�]DNXSyZ ���� ����� ����� ����� ����
2EQLĪHQLH�NRV]WyZ�SUDF\��HOLPLQD�
FMD�HWDWyZ�

����� ����� ����� ����� ����
3RSUDZD�NRQG\FML�ILQDQVRZHM ����� ����� ����� ����� ����
2JUDQLF]HQLH�NUDG]LHĪ\�]H�VWURQ\�
NOLHQWyZ

����� ����� ����� ����� ����
3RSUDZD�UHODFML�SDUWQHUVNLFK�
] NOLHQWDPL

����� ����� ����� ����� ����
3RSUDZD�UHODFML�SDUWQHUVNLFK�
]�GRVWDZFDPL

����� ����� ����� ����� ����
:]URVW�VNXWHF]QRĞFL�PHUFKDQGL�
VLQJX

����� ����� ����� ����� ����
3RSUDZD�UHODFML�SDUWQHUVNLFK�
]�SUDFRZQLNDPL

���� ����� ����� ���� ����
6SUDZQH�]DU]ąG]DQLH�SURFHVHP�
]DPyZLHĔ�L�GRVWDZ�GOD�Z\EUDQHJR�
DVRUW\PHQWX

����� ����� ����� ����� ����

3RSUDZD�UHODFML�SDUWQHUVNLFK�
] NRQNXUHQWDPL

����� ����� ����� ���� ����
3RSUDZD�UHODFML�SDUWQHUVNLFK�
]�LQQ\PL�LQWHUHVDULXV]DPL

����� ����� ����� ���� ����
ħUyGáR�� RSUDFRZDQLH�ZáDVQH�QD�SRGVWDZLH�Z\QLNyZ�EDGDQLD�
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=GDQLHP� PHQDGĪHUyZ� QDMEDUG]LHM� SR]\W\ZQ\P� HIHNWHP�� MDNL� SU]\QLHVLH�
LPSOHPHQWDFMD�V\WHPX�RSDUWHJR�QD�DXWRQRPLF]Q\P�SyáSDV\ZQ\P�LGHQW\ILNDWR�
U]H� 5),'� EĊG]LH� RV]F]ĊGQRĞü� F]DVX� Z� SU]HGVLĊELRUVWZDFK� SU]\� UHDOL]RZDQLX�
ZLHOX�SURFHVyZ��ĞUHGQLD�RFHQD�QD�SR]LRPH��������=GDQLHP�UHVSRQGHQWyZ�LVWRW�
Q\P�NRU]\ĞFLDPL�EĊGą�WDNĪH��Z]URVW�VSUDZQRĞFL�NRQWUROL�LORĞFLRZR�MDNRĞFLRZHM�
�������� PRĪOLZRĞü� ZLHORNURWQHJR� ]DSLV\ZDQLD� Z� LGHQW\ILNDWRU]H� 5),'� ZLHOX
GDQ\FK� �������� XVSUDZQLHQLH�SU]HSá\ZX� ]UyĪQLFRZDQ\FK�RELHNWyZ �������� XáD�
WZLHQLH� LQZHQWDU\]DFML �������� HOLPLQDFMD� PDUQRWUDZVWZD� �������� SRGQLHVLHQLH�
VDW\VIDNFML�NOLHQWyZ���������XVSUDZQLHQLH�SURFHVX�VSU]HGDĪ\ ��������RJUDQLF]H�
QLH RV]XVWZ� ]H� VWURQ\� SUDFRZQLNyZ� �������� SRGZ\ĪV]HQLH� EH]SLHF]HĔVWZD� áD�
GXQNyZ�Z�áDĔFXFKDFK�GRVWDZ���������XáDWZLHQLD�Z�UR]OLF]HQLDFK�]�GRVWDZFDPL�
L RGELRUFDPL� �������� Z]URVW� NRQNXUHQF\MQRĞFL� SU]HGVLĊELRUVWZD� �������� PRĪOL�
ZRĞü� RGF]\WX� LQIRUPDFML� ]� LGHQW\ILNDWRUD�Z� WUXGQ\FK�ZDUXQNDFK� ��������1DM�
PQLHM� LVWRWQH�RND]Dá\ VLĊ�QDWRPLDVW�� VSUDZQH�]DU]ąG]DQLH�SURFHVHP�]DPyZLHĔ�
RUD] GRVWDZ� GOD� Z\EUDQHJR� DVRUW\PHQWX� �������� SRSUDZD� UHODFML� SDUWQHUVNLFK�
] NRQNXUHQWDPL� �������� SRSUDZD� UHODFML� SDUWQHUVNLFK� ]� LQQ\PL� LQWHUHVDULXV]DPL
�������

:� NRQWHNĞFLH� SU]\MĊWHJR� WHPDWX� QDOHĪ\� ]DXZDĪ\ü� LĪ MHGQ\P� ]� F]ĊVWR�
ZVND]\ZDQ\FK� SR]\W\ZQ\FK� DVSHNWyZ� ZGURĪHQLD� V\VWHPX� ]� DXWRPDW\F]Q\P�
SyáSDV\ZQ\P� LGHQW\ILNDWRUHP� 5),'� EĊG]LH ]ZLĊNV]HQLH� NRQNXUHQF\MQRĞFL�
SU]HGVLĊELRUVWZ� %OLVNR� ���� ��������� SU]HGVLĊELRUFyZ� VSRG]LHZD� VLĊ� WDNLHJR�
HIHNWX�LPSOHPHQWDFML�WZRU]RQHJR�UR]ZLą]DQLD��

:�OLWHUDWXU]H�GRW\F]ąFHM�DXWRPDW\F]QHM�LGHQW\ILNDFML�UDGLRZHM�PRĪQD�]QD�
OHĨü�SRJOąG�ZVND]XMąF\�QD�WR��LĪ�SRPLPR�SU]HZLG\ZDQHJR�Z�QDMEOLĪV]HM�SU]\�
V]áRĞFL�ZSá\ZX�WHFKQRORJLL�5),'�QD�ZLHOH�EUDQĪ��DVSHNW�MHM�ZGUDĪDQLD�]�SXQNWX�
ZLG]HQLD�GHF\]ML�SRGHMPRZDQ\FK�SU]H]�PHQHGĪHUyZ�]\VNDá�QLHZLHONLH�]DLQWH�
UHVRZDQLH�EDGDF]\ �5XQGK ������V��������:�]ZLą]NX�]�W\P�LVWQLHMH�SRWU]HED�UH�
DOL]RZDQLD� EDGDĔ� RGQRV]ąF\FK� VLĊ� GR� XZDUXQNRZDĔ� GHF\]\MQ\FK� SURFHVX�
ZSURZDG]DQLD� LQQRZDF\MQ\FK� ZDULDQWyZ� V\VWHPyZ�5),'�Z� SUDNW\FH� JRVSR�
GDUF]HM�� :DĪQ\� REV]DU� WDNLFK� EDGDĔ� VWDQRZL� RNUHĞOHQLH�� MDNLH� PRĪOLZRĞFL�
]ZLĊNV]HQLD�NRQNXUHQF\MQRĞFL�SU]HGVLĊELRUVWZ�GRVWU]HJDMą�PHQHGĪHURZLH��NWy�
U]\� PRJą� XF]HVWQLF]\ü� Z� SRGHMPRZDQLX� GHF\]ML� R� ]DNXSLH� L� LPSOHPHQWDFML�
UR]ZLą]DĔ�5),'��
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=�DQDOL]\�GDQ\FK�]JURPDG]RQ\FK�SU]H]�]HVSyá�QDXNRZFyZ�]�3ROLWHFKQLNL�
5]HV]RZVNLHM�Z\áDQLD�VLĊ�NRQNOX]MD�ZVND]XMąFD�QD�WR��LĪ�ZLHOX�SROVNLFK�SU]HG�
VLĊELRUFyZ�QLH�RULHQWXMH�VLĊ��QD�LOH SRZV]HFKQH�MHVW�Z�LFK�EUDQĪDFK�Z\NRU]\VWD�
QLH� V\VWHPyZ� DXWRPDW\F]QHM� LGHQW\ILNDFML� UDGLRZHM�� 0HQHGĪHURZLH� ZVND]XMą�
MHGQDN�ZLHOH�NRU]\ĞFL��MDNLH�PRĪH�SU]\QLHĞü�ZGURĪHQLH�V\VWHPX�]�DXWRQRPLF]�
Q\P�SyáSDV\ZQ\P�LGHQW\ILNDWRUHP�5),'��'RVWU]HJDQLH�W\FK�SR]\W\ZQ\FK QD�
VWĊSVWZ�VSUDZLD��ĪH�ZLĊNV]RĞü�S\WDQ\FK�SU]HGVWDZLFLHOL�NDGU\�]DU]ąGF]HM�XZD�
ĪD��ĪH�LPSOHPHQWDFMD�WDNLHJR�V\VWHPX�SU]\F]\QL�VLĊ�GR�Z]URVWX�NRQNXUHQF\MQR�
ĞFL�LFK�SU]HGVLĊELRUVWZ��,VWQLHMH�]DWHP�V]DQVD�QD�WR��ĪH�RSUDFRZ\ZDQH�SU]H]�QD�
XNRZFyZ� UR]ZLą]DQLH� VWDQLH� VLĊ� NOXF]RZą� WHFKQRORJLą�� GHWHUPLQXMąFą� ]GRE\�
ZDQLH�SU]HZDJL�U\QNRZHM�Z�ZLHOX�REV]DUDFK�JRVSRGDUNL�RUD]�Z�VNDOL�PLĊG]\�
QDURGRZHM�

&]ĊĞü� SU]HGPLRWRZ\FK� SUDF� ]RVWDáD� ]UHDOL]RZDQD�Z� UDPDFK�SURMHNWX� SQ��
Ä6\QWH]D�DXWRQRPLF]QHJR�LGHQW\ILNDWRUD�SyáSDV\ZQHJR��GHG\NRZDQHJR�GR�SUD�
F\�Z�ZLHORNURWQ\FK��G\QDPLF]Q\FK�V\VWHPDFK�5),'´��JUDQW�1DURGRZHJR�&HQ�
WUXP�%DGDĔ�L�5R]ZRMX��QU�3%6��$�������� �8������*�3%6��

%DQNV� -���3DFKDQR� 0���7KRPSVRQ� /���+DQQ\�'����������5),'�$SSOLHG��-RKQ�:LOH\�	�
6RQV��+RERNHQ�

*RGQLDN� 0�.����������7HFKQRORJLD�5DGLR�)UHTXHQF\�,GHQWLILFDWLRQ�Z�]DVWRVRZDQLDFK�
NRPHUF\MQ\FK� :��0HWRG\� LQIRUPDW\NL� VWRVRZDQHM� Z� ]DU]ąG]DQLX� 5RF]QLNL� ,Q�
IRUPDW\NL�6WRVRZDQHM�:\G]LDáX�,QIRUPDW\NL�3ROLWHFKQLNL�6]F]HFLĔVNLHM�����6]F]H�
FLQ�

-XEDQ� 5�/���:\OG� '�&�� ��������:RXOG�\RX� OLNH� FKLSV�ZLWK� WKDW"�� FRQVXPHU�SHUVSHF�
WLYHV�RI�5),'� 0DQDJHPHQW�5HVHDUFK�1HZV��9RO����� ��±���

/HNDNRV� *� ��������([SORLWLQJ�5),'�GLJLWDO�LQIRUPDWLRQ�LQ�HQWHUSULVH�FROODERUDWLRQ� ,Q�
GXVWULDO�0DQDJHPHQW�	�'DWD�6\VWHPV��9RO������ ��

0LODQRZLF]� 0� ������� 6]DQVH� L� ]DJURĪHQLD� VSRáHF]QH� VWRVRZDQLD� WHFKQRORJLL� 5),'�
:�� *RVSRGDUND� L� VSRáHF]HĔVWZR� ± ZVSyáF]HVQH� Z\]ZDQLD� =HV]� 1DXN� 86
���������3UREOHP\�=DU]ąG]DQLD��)LQDQVyZ�L�0DUNHWLQJX´��6]F]HFLQ�
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0LOHV� 6�%�� �������� ,QWURGXFWLRQ� WR� 5),'� KLVWRU\� DQG� PDUNHWV� :�� 6�%�� 0LOHV�� 6�(��
6DUPD�� -�5�� :LOOLDPV� �UHG���� 5),'� 7HFKQRORJ\� DQG� $SSOLFDWLRQV�� &DPEULGJH�
&DPEULGJH�8QLYHUVLW\�3UHVV�

3DUN� .�6���.RK� &K�(���1DP� .�7� �������� 3HUFHSWLRQV� RI�5),'� WHFKQRORJ\�� D� FURVV�
QDWLRQDO�VWXG\� ,QGXVWULDO�0DQDJHPHQW�	 'DWD�6\VWHPV��9RO������ ��

5XQGK� %� �������� 5DGLR� IUHTXHQF\� LGHQWLILFDWLRQ� �5),'��� ,QYDOXDEOH� WHFKQRORJ\� RU�
D QHZ�REVWDFOH�LQ�WKH�PDUNHWLQJ�SURFHVV"� 0DUNHWLQJ�,QWHOOLJHQFH�	�3ODQQLQJ��9RO��
��� ��

6DQWDUHN� .��� *áDG\V]� %� �������� 2FHQD� VWUDWHJLF]QD� HIHNWyZ� ZGURĪHQLD� 5),'� :��
5� .QRVDOD��UHG����,QQRZDFMH�Z ]DU]ąG]DQLX�L�LQĪ\QLHULL�SURGXNFML� 2SROH� 2ILF\QD�
:\GDZQLF]D�3ROVNLHJR�7RZDU]\VWZD�=DU]ąG]DQLD�3URGXNFMą�

7KH�DLP�RI�WKLV�GLVVHUWDWLRQ�LV�WR�LQGLFDWH�WKH�SRVVLELOLW\�RI�LQFUHDVLQJ�WKH�FRPSHWL�
WLYHQHVV�RI�3ROLVK�HQWHUSULVHV� WKURXJK�XWLOLVLQJ�D�WHFKQRORJLFDO�LQQRYDWLRQ��ZKLFK�LV�DQ�
DXWRQRPRXV�VHPL�SDVVLYH�5),'�LGHQWLILHU��$�ODERUDWRU\�PRGHO�DQG�D�SURWRW\SH�RI�VXFK�
XQGHUWDNLQJ�DUH�EHLQJ�GHYHORSHG�E\�D�WHDP�RI�VFLHQWLVWV�IURP�WKH�5]HV]RZ�8QLYHUVLW\�RI�
7HFKQRORJ\��DQG�WKH�SURMHFW�LV�IXQGHG�E\�D�JUDQW�IURP�WKH�1DWLRQDO�&HQWUH�IRU�5HVHDUFK�
DQG�'HYHORSPHQW��7KH�RXWFRPH�RI�WKH�VFLHQWLVWV¶�HIIRUWV�ZLOO�XQGHUJR�WKH�FRPPHUFLDOL�
VDWLRQ�SURFHVV�VRRQ��7KH�SRVVLELOLWLHV�RI�LQFUHDVLQJ�WKH�FRPSHWLWLYHQHVV�RI�HQWHUSULVHV E\�
LQWURGXFLQJ�DQ�DXWRQRPRXV�VHPL�SDVVLYH�5),'�LGHQWLILHU�KDYH�EHHQ�GHWHUPLQHG�RQ�WKH�
EDVLV�RI� WKH� UHVXOWV�RI� WKH� UHVHDUFK�ZKLFK�HQFRPSDVVHG�D� VDPSOH�RI�DERYH�����3ROLVK�
PDQDJHUV��7KH�UHVXOWV�UHYHDOHG�WKDW�DOPRVW�KDOI�RI�WKH�UHVSRQGHQWV�GLG�QRW�NQRZ�ZKHWKHU�
EXVLQHVV� HQWLWLHV� LQ� WKHLU� HQYLURQPHQW� �FRPSHWLWRUV�� VXSSOLHUV�� UHFLSLHQWV� RI� SURGXFWV��
XVH�DQ\�5),'�V\VWHP��$FFRUGLQJ� WR�PDQDJHUV�� WKH�PRVW�SRVLWLYH�HIIHFW�RI� LQWURGXFLQJ�
WKH�DXWRQRPRXV�VHPL�SDVVLYH�5),'� LGHQWLILHU�EDVHG�V\VWHP�IRU�HQWHUSULVHV�ZRXOG�EH�D�
WLPH�VDYLQJ� DSSURDFK� ZKLOH� GHDOLQJ� ZLWK� PDQ\� SURFHVVHV�� 2WKHU� VXEVWDQWLDO� EHQHILWV
ZRXOG� EH�� LQFUHDVLQJ� WKH� HIILFLHQF\� RI� TXDQWLW\� DQG� TXDOLW\� FRQWURO�� VDYLQJ� PDVVLYH�
DPRXQWV�RI�GDWD�RQ�DQ�5),'� LGHQWLILHU�PDQ\� WLPHV�� LPSURYLQJ� WKH� IORZ�RI�GLYHUVLILHG�
JRRGV��PDNLQJ� WKH� VWRFNWDNLQJ�SURFHVV� VLPSOHU�� DYRLGLQJ� WKH�ZDVWH�RI� RZQ� UHVRXUFHV��
HQKDQFLQJ� FXVWRPHU� VDWLVIDFWLRQ�� LPSURYLQJ� WKH� SURFHVV� RI� VDOHV�� UHGXFLQJ� IUDXGXOHQW�
SUDFWLFHV�E\�HPSOR\HHV��LQFUHDVLQJ�WKH�VDIHW\�RI�JRRGV�LQ�VXSSO\�FKDLQV��IDFLOLWDWLQJ�WKH�


