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g=(7 '�Q\D¶GD�GHOPH�SDWODWPDOÕ�ND]Õ�\DSÕODQ� W�QHO�SURMHOHULQGH�YH\D�PDGHQ�JDOHULOHULQGH�
GHOPH�SDWODWPD� \|QWHPL� RODUDN�JHQHOGH�3DUDOHO�.HVPH�PHWRGX�NXOODQÕOÕUNHQ� �ONHPL]GH� oRN�
E�\�N�RUDQGD�9�.HVPH�\|QWHPL�WHUFLK�HGLOPHNWHGLU��%X�GXUXPXQ�DQD�QHGHQOHUL�RODUDN�GHOLFL�
RSHUDW|UOHULQLQ� YH� DWHúOH\LFLOHULQ� DOÕúNDQOÕNODUÕ� YH� 3DUDOHO� .HVPH� \|QWHPLQLQ� X\JXODPDVÕ�
VÕUDVÕQGDNL�]RUOXNODU�VD\ÕODELOLU�

%X�ELOGLULGH�KHU� LNL�\|QWHPLQ�NXOODQÕOGÕ÷Õ�6KXDNKHYL�+(6�SURMHVLQGHNL�HQHUML� W�QHOOHULQGH�
\DSÕODQ�SDWODWPD�X\JXODPDODUÕ�DQODWÕODUDN�VRQXoODUÕ�\RUXPODQPÕúWÕU��%X�oDOÕúPD�� HOGH�HGLOHQ�
WHFU�EHOHUL�SD\ODúDUDN�EHQ]HU�úDUWODUGD�oDOÕúDQ�P�KHQGLVOHUH�ILNLU�YHUPH\L�DPDoODPDNWDGÕU�

$%675$&7 ,Q�VSLWH�RI�WKH�IDFW�WKDW�9�&XW�LV�WKH�PRVW�SUHIHUUHG�PHWKRG�LQ�7XUNH\�LQ�WXQQHO�
SURMHFWV�ZKLFK�DUH�H[FDYDWHG�E\�GULOOLQJ�DQG�EODVWLQJ��3DUDOOHO�&XW�LV�WKH�PRVW�SUHIHUUHG�PHWKRG�
LQ�WKH�:RUOG��7KH�UHDVRQV�FRXOG�EH�WKH�KDELWV�RI�WKH�GULOOLQJ�RSHUDWRUV�DQG�VKRWILUHUV�DQG�WKH�
RSHUDWLRQDO�GLIILFXOWLHV�RI�3DUDOOHO�&XW�PHWKRG�
7KH�H[SHULHQFHV�RI�GULOOLQJ�DQG�EODVWLQJ�DSSOLFDWLRQV� LQ�6KXDNKHZL�+(33�HQHUJ\� WXQQHOV�

ZKHUH�ERWK�PHWKRGV�DUH�DSSOLHG�DUH�PHQWLRQHG�DQG�WKH�UHVXOWV�DUH�HYDOXDWHG�LQ�WKLV�SDSHU��7KLV�
VWXG\�DLPV� WR�VKDUH� WKH H[SHULHQFHV�DQG�WR�KHOS�WKH�HQJLQHHUV�ZKR�DUH�ZRUNLQJ�LQ� WKH�VDPH�
FRQGLWLRQV��

� *ø5øù �
'�Q\D¶GD�GHOPH�SDWODWPDOÕ�ND]Õ�\DSÕODQ� W�QHO�SURMHOHULQGH�YH\D�PDGHQ�JDOHULOHULQGH�GHOPH�
SDWODWPD� \|QWHPL�RODUDN�JHQHOGH�3DUDOHO�.HVPH�PHWRGX�NXOODQÕOÕUNHQ��ONHPL]GH�oRN�E�\�N�
RUDQGD� 9�.HVPH� \|QWHPL� WHUFLK� HGLOPHNWHGLU�� %X� GXUXPXQ� DQD� QHGHQOHUL� RODUDN� GHOLFL�
RSHUDW|UOHULQLQ� YH� DWHúOH\LFLOHULQ� DOÕúNDQOÕNODUÕ� YH� 3DUDOHO� .HVPH� \|QWHPLQLQ� X\JXODPDVÕ�
VÕUDVÕQGDNL�]RUOXNODU�VD\ÕODELOLU�
3DUDOHO�NHVPH� LOH�2UWD�NHVPH�\|QWHPOHULQLQ�ELUELUOHULQH�J|UH� DYDQWDMODUÕ�YH�GH]DYDQWDMODUÕ�

PHYFXW� ROXS� \|QWHP� VHoLPL�JHQHOOLNOH� DOÕúNDQOÕNODUD� J|UH� \DSÕOPDNWDGÕU��hONHPL]GH� GHOPH�
SDWODWPD� LúLQGH� oDOÕúDQ� SHUVRQHOOHU� �GHOLFL� PDNLQH� RSHUDW|UOHUL� YH� DWHúOH\LFLOHU�� XVWD� oÕUDN�
LOLúNLVL�LOH�\HWLúWL÷LQGHQ�ELU�\|QWHPL�|÷UHQHQ�SHUVRQHO�GL÷HULQL�ELOHPHPHNWHGLU��ùDQWL\HGH�LVH�EX�
NRQX� JHQHOOLNOH� DWHúOH\LFLOHULQ� YH� GHOLFL� RSHUDW|UOHULQLQ� LQLVL\DWLILQH EÕUDNÕOPDNWDGÕU� %X�
QHGHQOHUGHQ�|W�U����ONHPL]GH�EX���\|QWHP�DUDVÕQGD�VHoLP�\DSÕOÕUNHQ��GHQHPHOHU�VRQXFX�HOGH�
HGLOHQ� YHULOHUH� J|UH� ELU� DQDOL]� \DSÕOPDVÕ� JLEL� ELOLPVHO� ELU� \DNODúÕPGDQ� EDKVHWPHN�P�PN�Q�
GH÷LOGLU�� 6HoLP�� WDPDPHQ� DOD\OÕ� SHUVRQHOLQ� DOÕúNDQOÕNODUÕQD� YH� ELOJL� VHYL\HVLQH� ED÷OÕ� ROXS�

6KXDNKHYL� +LGUR� (OHNWULN� 6DQWUDO� 3URMHVL� (QHUML� 7�QHOOHULQGHNL�
3DWODWPDODUGD�8\JXODQDQ�3DUDOHO�.HVPH�<|QWHPL�YH�2UWD�dHNPH�
�9�.HVPH��<|QWHPOHULQLQ�.DUúÕODúWÕUÕOPDVÕ
&RPSDULVRQ�RI�3DUDOOHO�&XW�DQG�9�&XW�0HWKRGV�:KLFK�DUH�$SSOLHG�
GXULQJ�([FDYDWLRQ�LQ�(QHUJ\�7XQQHO�LQ�6KXDNKHYL�+(33

h� .ÕOÕo��9��$ODEDú��0��'HU\D
0DGVHU�3DWOD\ÕFÕ�0DGGHOHU�/WG��ùWL�

0��+� (UoHOLN
$*(�%DWXPL�
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úDQWL\HGH� NRQX\D� ÕVUDUOÕ� ELU� X÷UDú� ROPDGÕNoD� EX� SHUVRQHOLQ� \|QOHQGLUPHVL� GR÷UXOWXVXQGD�
JHUoHNOHúPHNWHGLU��
%X�ELOGLULGH�KHU� LNL�\|QWHPLQ�NXOODQÕOGÕ÷Õ�6KXDNKHZL�+(6�SURMHVLQGHNL�HQHUML�W�QHOOHULQGH�

\DSÕODQ�SDWODWPD�X\JXODPDODUÕ�DQODWÕODUDN�VRQXoODUÕ�\RUXPODQPÕúWÕU��%X�oDOÕúPD�� HOGH�HGLOHQ�
WHFU�EHOHUL�SD\ODúDUDN�EHQ]HU�úDUWODUGD�oDOÕúDQ�P�KHQGLVOHUH�ILNLU�YHUPH\L�DPDoODPDNWDGÕU�

� 352-(�+$..,1'$�.,6$�%ø/*ø
6KXDNKHYL�+(6�SURMHVL��*�UFLVWDQ��$FDUD�g]HUN�&XPKXUL\HWL úHKLUOHULQGHQ�%DWXP�LO�PHUNH]LQH�
\DNODúÕN����NP�X]DNOÕNWD�EXOXQDQ�GD÷OÕN�6KXDNKHYL�E|OJHVLQGH�ELU�1RUYHo�ILUPDVÕ�RODQ�³�&OHDQ�
(QHUJ\´� LOH�+LQGLVWDQ� ILUPDVÕ� ³7DWD� 3RZHU´� WDUDIÕQGDQ� \DWÕUÕPÕ� GHYDP� HGHQ ELU� SURMH� ROXS�
LQúDDWÕ $*(�%$780, úLUNHWL� WDUDIÕQGDQ� \DSÕOPDNWDGÕU�� &OHDQ� (QHUJ\� LOH�+LQGLVWDQ� ILUPDVÕ�
WDUDIÕQGDQ� NXUXODQ� $GMDULVWVJDOL� *HRUJLD� //&� ILUPDVÕ� LúYHUHQ� ILUPD� ROXS�� +(6� SURMHVL
WDPDPODQGÕ÷ÕQGD�HQHUML��UHWLP�NDSDVLWHVL�����0: RODFDNWÕU��3URMH NDSVDPÕQGD�ELU�DGHW�DQD�
W�QHO�KDWWÕ�YH�LNL�DGHW�WUDQVIHU�W�QHO�KDWODUÕ�\HU�DOPDNWDGÕU��6KXDNKHYL�$QD�7�QHO�+DWWÕ�WRSODPGD�
\HGL�DGHW�\DNODúÕP�W�QHOL�\DUGÕPÕ�LOH�'LGDFKDUD�± 6KXDNKHYL�6DQWUDO�%LQDVÕ�DUDVÕQGDNL�\DNODúÕN�
���NP¶OLN� �����P�oDSÕQGD�ELU�W�QHOL�NDSVDPDNWDGÕU��6NKDOWD�± 'LGDFKDUD�ED÷ODQWÕVÕQÕ�\DSDFDN�
RODQ�WUDQVIHU�W�QHO�KDWWÕQGD�6NKDOWD�PHYNLQGHQ�WHN�ELU�\DNODúÕP�W�QHOL�\DUGÕPÕ\OD�YH�'LGDFKDUD�
PHYNLQGHQ�\DNODúÕPVÕ]�RODUDN�DoÕODFDN�RODQ�W�QHO�����NP¶OLN������P�oDSÕQGD�WUDQVIHU�W�QHOL�
ROXúWXUXOPDNWDGÕU� &KLUXNKLVWVTDOL�± 6NKDOWD�WUDQVIHU�W�QHOL�LVH�WRSODPGD�LNL�XoWDQ�LNL�\DNODúÕP�
W�QHOLQH� VDKLS� YH� \DNODúÕN� ���� NP¶OLN�� ����� P� oDSÕQGD� X]XQOX÷D� VDKLSWLU�� � %XQXQ� GÕúÕQGD�
WRSODPGD� ����P� X]XQOX÷XQGD� GHULYDV\RQ� W�QHOOHUL� \HU� DOPDNWDGÕU�� %X� �o� W�QHO� KDWWÕQÕQ� YH�
GHULYDV\RQ� W�QHOOHULQLQ� X]XQOXNODUÕ� YH� ORNDV\RQ� LVLPOHUL� dL]HOJH�� YH�(N��¶GH� EHOLUWLOPLúWLU��
�dHOLN��(��(UoHOLN��0� YH�.XUGR÷OX��d� ������6KXDNKHYL����0:�+LGURHOHNWULN�6DQWUDO�3URMHVL�'HOPH�3DWODWPD�
9HULOHULQH�$LW�5DSRU� 6D\ID�����
<�NOHQLFL�ILUPD�WDUDIÕQGDQ�KD]ÕUODQDQ�UDSRUGD +D]LUDQ������D\Õ�LWLEDUL�LOH�SURMHGH�EXOXQDQ�

W�QHOOHULQ���¶L�WDPDPODQPÕú�ROXS�JHUL�NDODQ����¶OXN�E|O�P�Q�LVH����� \ÕOÕQÕQ�VRQXQD�NDGDU�
ELWLULOPHVL�SODQODQPDNWDGÕU �ùHN����

ùHNLO����+D]LUDQ������øWLEDUL�øOH�7�QHOOHULQ�7DPDPODQPD�<�]GHOHUL �dHOLN��(��(UoHOLN��0��YH�
.XUGR÷OX��d�������
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dL]HOJH ���/RNDV\RQODUD *|UH�7�QHO�8]XQOXNODUÕ

/RNDV\RQ 7RSODP�7�QHO�8]XQOX÷X��P�
6KXDNKHYL�$QD�7�QHO�+DWWÕ ���������
+HDGUDFH�,QOHW �����
'LDNRQLG]H�$GLW ������
'LDNRQLG]H�5LJKW�6LGH �������
'LDNRQLG]H�/HIW�6LGH �������
9DVKORYDQL�$GLW ������
9DVKORYDQL�5LJKW�6LGH �������
9DVKORYDQL�/HIW�6LGH �������
&KDQFNDOR�$GLW ������
&KDQFNDOR�5LJKW�6LGH �������
&KDQFNDOR�/HIW�6LGH �������
$NKDOGDED�$GLW ������
$NKDOGDED�5LJKW�6LGH ������
$NKDOGDED�/HIW�6LGH �������
3UHVVXUH�6KDIW ������
+LJK�3UHVVXUH�+HDGUDFH�$GLW ������
+HDGUDFH�5LJKW�6LGH ������
+HDGUDFH�/HIW�6LGH ������
%LIXUFDWLRQ�$GLW ������
6WHHO�/LQHG�+LJK�3UHVVXUH�+HDGUDFH�56 ������
6WHHO�/LQHG�+LJK�3UHVVXUH�+HDGUDFH�/6 �����
6NKDOWD� 'LGDFKDUD�7UDQVIHU�7�QHO�+DWWWÕ� �������
6NKDOWD�,QWDNH�$GLW ������
6NKDOWD�,QWDNH�5LJKW�6LGH ������
/RNDV\RQ 7RSODP�7�QHO�8]XQOX÷X��P�
6NKDOWD�,QWDNH�/HIW�6LGH �������
6NKDOWD�2XWOHW �������
&KLUXNKLVWJDOL�± 6NKDOWD�7DUQVIHU�7�QHO�+DWWÕ �������
&KLUXNKLVWJDOL�,QWDNH�$GLW �����
&KLUXNKLVWJDOL�,QWDNH�5LJKW�6LGH �����
&KLUXNKLVWJDOL�,QWDNH�/HIW�6LGH �������
5RFN�7UDS�$GLW ������
5RFN�7UDS�5LJKW�6LGH �������
5RFN�7UDS�/HIW�6LGH ������
'HULYDV\RQ�7�QHOOHUL ������
'LGDFKDUD�'HULYDV\RQ ������
6NKDOWD�6SLOOZD\�1RUWK�6LGH ������
6NKDOWD�6SLOOZD\�6RXWK�6LGH ������

� 6$+$1,1�-(2/2-ø6ø
3URMH� DODQÕ� LoLQGHNL� ND\DODU� YRONDQLN� YH� YRONDQLNDOVWLN� WRUWXODUGÕU�� 7LSLN� RODUDN� $QGH]LW� �
%D]DOW�± /DY�$NÕúODUÕ��/DY�± %UHúOHUL�YH�YRONDQLN�N�O�o|NHOWLOHULGLU��W�I���6DKD�DODQÕQGD�ND\D�
W�UOHULQH�EDNÕOGÕ÷ÕQGD�&KLGLOD��HQ�\DúOÕ���$GLJHQL�YH�*RUMRPL��HQ�JHQo��ROPDN��]HUH��o�JUXED�
D\UÕOPDNWDGÕU��7�QHO�\DSÕPÕ�VÕUDVÕQGD�$QGH]LW��%D]DOW��7�I�YH�%UHú�.RQJORPHUD�G|UW�DQD�ND\D�
W�UOHUL�LOH�oDOÕúÕOPDVÕ�EHNOHQPHNWHGLU�
6DKDQÕQ�NDUPDúÕN�MHRORMLN�RUWDPÕ�QHGHQL�LOH�W�QHO�\DSÕP�VÕUDVÕQGD�EDúND�ND\D�WLSOHUL�LOH�GH�

NDUúÕODúÕOPDVÕ�EHNOHQPHNWHGLU��3URMH�DODQÕ�ER\XQFD��DUDGD�ELU�DUD\D�JLUHQ�S�VN�U�N�GDPDUODU�LOH�
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GH� NDUúÕODúÕOPÕúWÕU�� 7�QHOOHULQ� \DSÕPÕ� VÕUDVÕQGD� NDUúÕODúÕODQ� ND\DODUÕQ� ���¶LQLQ \XNDUÕGD�
EHOLUWLOHQ�G|UW�DQD�ND\D�W�UOHULQGHQ�ELUL�ROPDVÕ�EHNOHQPHNWHGLU�
3URMHGHNL�ND\D�VÕQÕIODUÕQD�J|UH�W�QHOOHUGH�\DSÕODQ�LOHUOHPHOHU�YH�\�]GHOHUL�dL]HOJH��¶GH YH�

ùHNLO��¶GH YHULOPLúWLU��*|U�OG�÷��JLEL�W�QHOGHNL�LOHUOHPHOHULQ ���¶VÕ oR÷XQOXNOD�VHUW�]HPLQGH�
\DSÕOPÕú�ROXS��&ODVV�,�]HPLQLQGH���� ���������P���&ODVV�,,�]HPLQLQGH���� ���������P� YH�
&ODVV�,,,�]HPLQLQGH�LVH���� ���������P� RUWDODPD�LOHUOHPH�\DSÕOPÕúWÕU� �dHOLN��(��(UoHOLN��0��YH�
.XUGR÷OX��d��������6KXDNKHYL����0:�+LGURHOHNWULN�6DQWUDO�3URMHVL�'HOPH�3DWODWPD�9HULOHULQH�$LW�5DSRU�

ùHNLO����øOHUOHPH\H�*|UH�.D\D�.ODVODUÕ �dHOLN��(��(UoHOLN��0��YH�.XUGR÷OX��d��������

dL]HOJH ���7�QHOOHUGH�.D\D�.ODVODUÕQD�*|UH�øOHUOHPHOHU


&ODVV9��&ODVV�9E��&ODVV�9,�KHUKDQJL�ND]Õ�\DSÕOPDPÕúWÕU�

� .,6$�7(25ø.�%ø/*ø
����7�QHO�3DWODWPD�<|QWHPOHUL
%DVDPDN� SDWODWPDODUÕQGDQ� IDUNOÕ� RODUDN� WHN� ELU� VHUEHVW� \�]H\H� GR÷UX� \DSÕODQ� W�QHO�
SDWODWPDODUÕQGD����VHUEHVW�\�]H\�NHVPH�E|OJHVL�LOH�ROXúWXUXOXU��7�QHO�SDWODWPD�\|QWHPOHUL�GH�
NHVPH�E|OJHVLQLQ�úHNOLQH�J|UH�DGODQGÕUÕOÕU��(Q�\D\JÕQ�RODUDN�X\JXODQDQ�\|QWHPOHU�9�.HVPH�
�2UWD�dHNPH��YH�3DUDOHO�.HVPH�\|QWHPOHULGLU��+HU�LNL�\|QWHPLQ ELUELULQH�J|UH�DYDQWDMODUÕ�YH�
GH]DYDQWDMODUÕ�YDUGÕU��%X E|O�PGH�KHU LNL�\|QWHP�KDNNÕQGD�NÕVD�ELOJL�YHULOPLúWLU�
����� 2UWD�.HVPH��9�FXW��<|QWHPL
%X�\|QWHPGH�W�QHO�D\QDVÕQÕQ NHVPH�E|OJHVLQH 9�úHNOLQGH�GHOLNOHU�GHOLQLU�YH�EX�GHOLNOHU�D\QÕ�
DQGD� DWHúOHQHUHN� LON� |QFH� EX� E|OJHQLQ� ERúDOWÕOPDVÕ� VD÷ODQÕU�� ùHNLO� �¶GH� WLSLN� GHOLN� G�]HQL�
J|U�OHQ�3DUDOHO�.HVPH�X\JXODPDVÕQGD�W�P�GHOLNOHU�ELUELULQH�SDUDOHO�RODUDN�D\QD\D�GLN�úHNLOGH�
GHOLQLUNHQ�2UWD�dHNPH��9�&XW��\|QWHPLQGH�NHVPH�GHOLNOHUL�9�úHNOLQGH�ELU�JHRPHWUL�LOH�GHOLQLU�
�ùHN������6LVWHPL�VÕQÕUOD\DQ�HQ�|QHPOL�KXVXV�9�GHOLNOHULQLQ�DoÕVÕQÕQ�HQ�D]����GHUHFH ROPDVÕQÕQ�
LVWHQPHVLGLU o�QN��GDKD�G�ú�N�DoÕODUGD�EDúDUÕOÕ�VRQXoODU�DOPDN�]RUODúPDNWDGÕU��,6((��������
$NVL� WDNGLUGH� GDU� DoÕGDQ� GROD\Õ� 9¶QLQ� GLS� NÕVPÕQGD� NÕUÕOPD� \HWHUVL]� ROPDNWD� YH� EX� NULWLN�

/RNDV\RQ
.D\D�6ÕQÕIÕQD�*|UH�7�QHO�øOHUOHPHOHUL��P� 7RSODP�

&ODVV�, &ODVV�,, &ODVV�,,, &ODVV�,9 &ODVV�9D
øOHUOHPH
�P�

$QD�+DW�7�QHOL ������� ������� ������� ������ ������ �������
6NKDOWD�� 'LGDFKDUD�7UDQVIHU�7�QHOL ������ ������� ������ ������ ����� �������
&KLUXNKLVWVTDOL�� 6NKDOWD�7UDQVIHU�
7�QHOL ������ ������� ������ ������ ����� �������
'HULYDV\RQ�7�QHOOHUL ������ ����� ���� ����� ���� ������
723/$0 ������� ������� ������� ������ ������ ��������
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E|OJHGH�NDPDUD �VRNHW� NDODELOPHNWHGLU��9HULPOL�úHNLOGH�ERúDOWÕODPD\DQ�NHVPH�E|OJHVL�\HWHUVL]�
VHUEHVW� DODQGDQ�GROD\Õ� VÕNÕúPD\D�QHGHQ�ROXU� YH� DWÕPÕQ� W�P�Q�� HWNLOH\HUHN WRSODPGD DWÕPÕQ�
SHUIRUPDQVÕQÕ�G�ú�UPHNWHGLU��%X�ROXPVX]�GXUXPX�WHODIL�HGHELOPHN�LoLQ�úDUM�PLNWDUÕ� DUWWÕUÕOÕU�
DPD�EX�GD�NHVLQ�o|]�P�GH÷LOGLU�
2ORIVVRQ¶D YH�,6((¶\H J|UH�EX \|QWHPGH�W�QHO�JHQLúOL÷LQLQ�������¶VLQGHQ�ID]OD�LOHUOHPH�

KHGHIOHQPHPHOLGLU �2ORIVVRQ�� ������ 6D\ID� ��� YH� ,6((� ������ ��WK� HG�� ����V��� 2\VD�
X\JXODPDGD�]HPLQ�WLSL��HOGHNL�PDNLQH�YE��úDUWODU�X\JXQ�ROGX÷XQGD�GDKD�X]XQ�GHOLN�ER\ODUÕ�LOH�
oDOÕúÕOPDNWDGÕU� 'DU�NHVLWOL�W�QHOOHUGH�X]XQ�GHOLN�ER\ODUÕ�LOH�\DSÕODQ�SDWODWPDODUGD��EDúDUÕOÕ�DWÕP�
VRQXoODUÕ�DQFDN�|]J�O�úDUMÕQ�DUWWÕUÕOPDVÕ�LOH�JHUoHNOHúPHNWHGLU��.ÕOÕo��h��9H�'HPLU�(����������
'HOLN�GLSOHULQLQ�ELUELUOHULQH���FP¶GHQ�ID]OD�\DNODúPDPDVÕ�|QHULOLU�
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IRUPDV\RQXQGD�\DSÕOPÕúWÕU �ùHN� ���dL]� ���'H÷LúLN�W�QHO�oDSODUÕQGD�X\JXODQDQ�GHOPH� SDWODWPD�
\|QWHPOHULQH� DLW� JHQHO� SDUDPHWUHOHU� YH� RUWDODPD� J�QO�N�D\OÕN� LOHUOHPHOHU� dL]HOJH �¶GD�
YHULOPLúWLU��%X�WDEORGDNL�YHULOHU�LQFHOHQGL÷LQGH�DúD÷ÕGDNL�VRQXoODU�J|U�OPHNWHGLU�

� 'HOLN�%R\X� 3DUDOHO�.HVPH�\|QWHPLQGH�GDKD�X]XQ�GHOLN�ER\X�LOH�oDOÕúÕOPÕúWÕU�
� 'HOLN�6D\ÕVÕ� $WÕP�EDúÕQD�GHOLN�VD\ÕVÕ�3DUDOHO�.HVPH�\|QWHPLQGH�GDKD�ID]ODGÕU� %XQXQ�DQD�
QHGHQL�|]HOOLNOH�NHVPH�E|OJHVLQGH�ELUELULQH�\DNÕQ�GHOLNOHULQ�ID]OD�ROPDVÕ�YH�GDKD�X]XQ�GHOLN�
ER\ODUÕ�LOH�oDOÕúÕOPDVÕGÕU��%XQXQOD�ELUOLNWH�NHVLW�DODQÕQ�JHQLúOHGL÷L�����P�oDSÕQGDNL�W�QHOOHUGH�
GHOLN�VD\ÕODUÕ�ELUELULQH�\DNODúPDNWDGÕU�

� 3DWOD\ÕFÕ�0DGGH�0LNWDUÕ� $WÕP�EDúÕQD�NXOODQÕODQ�SDWOD\ÕFÕ�PDGGH�PLNWDUÕ�3DUDOHO�.HVPH�
\|QWHPLQGH�GDKD�ID]ODGÕU�

� %LULP�3DWOD\ÕFÕ�7�NHWLPOHUL�.DSV�OH�GX\DUOÕ�SDWOD\ÕFÕ�PDGGH�|]J�O�W�NHWLPL�SDUDOHO�NHVPH
X\JXODPDODUÕQGD�GDKD�ID]ODGÕU��dL]� ���� %XQXQ�QHGHQLQLQ�3DUDOHO�.HVPH�PHWRGXQGD�GDKD�
X]XQ�GHOLN�ER\ODUÕQÕQ�NXOODQÕOPDVÕGÕU� 8\JXODPDGD�D\QÕ�NHVLWH�VDKLS�W�QHOOHUGH GHOLN�ER\X�
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X]XQ� GHOLN� ER\ODUÕ� NXOODQÕOPDVÕQD� UD÷PHQ� GHOLN� VD\ÕVÕQÕQ� ID]OD� ROPDVÕ� WRSODPGD� |]J�O�
W�NHWLP�PXND\HVHVL�DoÕVÕQGDQ�ELU�DYDQWDM�VD÷ODPDPDNWDGÕU��dL]� ����
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\|QWHPLQGH�GDKD�ID]ODGÕU�

� .D]Õ�øOHUOHPH�+Õ]Õ� +D]LUDQ������D\Õ�VRQX�LWLEDUÕ\OD�\DSÕODQ�WRSODP�W�QHO�ND]ÕODUÕ VRQXFX�
KHU� LNL� \|QWHP� LoLQ J�QO�N�D\OÕN� RUWDODPD� LOHUOHPH� KÕ]ODUÕ� ELUELULQH� \DNÕQGÕU�� +DWWD� DWÕP�
EDúÕQD� GHOLN� ER\ODUÕ� GDKD� NÕVD� ROPDVÕQD� UD÷PHQ� 9�.HVPH� �2UWD� dHNPH�� \|QWHPLQGH�
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<HUDOWÕ�YH�7�QHO�SDWODWPD�\|QWHPOHULQGHQ�3DUDOHO�.HVPH�<|QWHPL�YH�2UWD�dHNPH��9� .HVPH��
\|QWHPLQLQ� KHU� LNLVLQLQ� GH� NXOODQÕOGÕ÷Õ� 6KXDNKHYL� +(6� SURMHVLQGH� EDúDUÕOÕ� GHOPH�SDWODWPD�
X\JXODPDODUÕ�JHUoHNOHúWLULOPLúWLU��8\JXODQDQ�GHOPH�SDWODWPD�WDVDUÕPODUÕ�YH�ND\ÕW�DOWÕQD�DOÕQDQ�
VRQXoODU� P�WHDKKLW� ILUPD� $*(� %DWXPL� WDUDIÕQGDQ� \D]DUODUOD� SD\ODúÕOPÕúWÕU�� %X� oDOÕúPDQÕQ�
|QHPOL�VRQXoODUÕ�DúD÷ÕGD�YHULOPLúWLU�
� *HQHOOLNOH� DWÕP� VRQXFXQXQ� EDúDUÕVÕ]� RODFD÷Õ� HQGLúHVL�� GROXPGDNL� ]RUOXNODU�� |]J�O� úDUMÕQ�
DUWDFD÷Õ� JHUoH÷L� YH� GDKD� ID]OD� NRQWUROV�]�ERúOXNODU� ROXúDFD÷Õ� G�ú�QFHOHUL� QHGHQL\OH� X]XQ�
GHOLNOL� W�QHO� SDWODWPD� X\JXODPDODUÕQGDQ� NDoÕQÕOÕU� 2\VD� EX� SURMHGHNL� GHOPH�SDWODWPD�
X\JXODPDODUÕQGD�X]XQ�GHOLN�ER\ODUÕ�FHVDUHWOH�NXOODQÕOPÕúWÕU�

� øON� SDWODWPDODUGD� W�QHO� SDWODWPD� \|QWHPL� RODUDN� DOÕúÕODJHOHQ�2UWD�dHNPH� \|QWHPL� \HULQH�
úDQWL\HGH�WHNQLN�SHUVRQHOLQ�ÕVUDUÕ�LOH�3DUDOHO�.HVPH�\|QWHPL�NXOODQÕOPÕúWÕU��7HNQLN�SHUVRQHOLQ�
\R÷XQ�oDEDVÕ LOH�EX�\|QWHP� DWHúOH\LFLOHUH YH�GHOLFL�PDNLQH�RSHUDW|UOHULQH�EHQLPVHWLOPLú�YH�
LON�����D\�ER\XQFD�\DSÕODQ�\DNODúÕN���NP¶OLN�W�QHO�ND]ÕODUÕQGD�EDúDUÕ\OD�X\JXODQPÕúWÕU��'DKD�
VRQUD�|]HOOLNOH�SHUVRQHO�VLUN�ODV\RQX YH�oDOÕúÕODQ�D\QD�VD\ÕVÕQÕQ�DUWPDVÕQD�ED÷OÕ�RODUDN�\HQL�
SHUVRQHO�LKWL\DFÕ VRQXFX�7�UNL\H¶GHQ�JLGHQ�GHOLFL�PDNLQH RSHUDW|UOHULQLQ DOÕúÕN�ROGX÷X�2UWD�
dHNPH� �9� .HVPH�� \|QWHPL� NXOODQÕOPD\D� EDúODQPÕúWÕU�� d�QN�� oRN� ID]OD� VD\ÕGD� D\QDGD
\R÷XQ�ELU�úHNLOGH GHOPH�SDWODWPD�RSHUDV\RQX�\DSÕOÕUNHQ�\HQL�JHOHQ�SHUVRQHOLQ�3DUDOHO�.HVPH�
H÷LWLP�V�UHFL�]DPDQ�DOÕFÕ�ROPDNWD\GÕ�

� 2UWD� dHNPH� \|QWHPL� NXOODQÕOPD\D� EDúODQGÕNWDQ� VRQUD� DWÕP� EDúÕQD� GHOLN� ER\X� GDKD� NÕVD�
ROPDVÕQD�UD÷PHQ�EX�\|QWHPLQ�LOHUOHPH�KÕ]ÕQÕ G�ú�UPHGL÷L�UDSRU�HGLOPLúWLU��%X�GXUXP�DWÕP�
VRQXoODUÕQD�DLW�ND\ÕWODUGD�DoÕNoD�J|U�OPHNWHGLU��%X�NRQX�KDNNÕQGDNL ELU�J|U�úH�J|UH�³3DUDOHO�
.HVPH� \|QWHPLQLQ� NXOODQÕOGÕ÷Õ� ND]Õ� oDOÕúPDODUÕQÕQ� LON� EDúODUÕQGD� \DúDQDQ� DNVDNOÕNODU� EX
\|QWHPLQLQ�NXOODQÕOGÕ÷Õ�G|QHPGH�D\OÕN�LOHUOHPH�KÕ]Õ��]HULQH�ROXPVX]�\DQVÕPÕúWÕU´��'L÷HU�ELU�
J|U�ú� LVH� ³3DUDOHO� .HVPH� \|QWHPLQGH� X]XQ� GHOLN� ER\ODUÕQGDQ� GROD\Õ� \DSÕODQ� SDWODWPDODU�
VRQXFX�WDUDPD��NHVLW�G�]HOWPH��LúLQH GDKD�ID]OD�]DPDQ�D\ÕUPDN�JHUH÷L�RUWD\D�oÕNPDNWDGÕU��
%X�GXUXP�LOHUOHPH�KÕ]ÕQÕ ROXPVX]�HWNLOHPHNWHGLU�´�$\UÕFD�3DUDOHO�.HVPH�<|QWHPLQGH GHOLFL�
RSHUDW|UOHULQLQ�YH�DWHúOH\LFLOHULQ�\HWHUOL�GHQH\LPH�VDKLS�ROPDPDODUÕ�QHGHQL\OH GHOJL�V�UHVLQLQ�
YH�GROXP�V�UHVLQLQ�GDKD�ID]OD�ROPDVÕ�GD�LOHUOHPH�KÕ]ÕQÕ�HWNLOH\HQ�GL÷HU�XQVXUODUGÕU��

� <HUDOWÕ�0DGHQFLOL÷LQGH�JDOHUL�V�UPH�YH\D�W�QHO�ND]ÕVÕ�LúOHULQGH X\JXQ�\|QWHP�VHoLOLUNHQ� KHU�
LNL� \|QWHP GHQHQHUHN� VRQXoODUÕ ND\ÕW� DOWÕQD� DOPDOÕ� YH� EX� VRQXoODUÕQ� ÕúÕ÷ÕQGD� oDOÕúPD�
NRúXOODUÕQD�X\JXQ�RODQ \|QWHPLQ�VHoLOPHVL�GR÷UX�\DNODúÕP�RODFDNWÕU�
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