
*HQL �ELU�OLWHUDW¾U��HNRQRPLQLQ�DNLWWHQ�GR DQ�LKWL\D©ODUòQò�NDU òODPDN�
L©LQ�HWNLQ�ELU� HNLOGH�DGDSWH�RODQ�\DVDO�NXUXPODUòQ�ILQDQVDO�VHNW¸U¾Q�JH�
OL PHVLQL�GHVWHNOHGL LQL�¸QH�V¾UPHNWHGLU��0DNDOH�� VODP�KXNXNXQXQ�WL�
FDUL�L OHPOHUOH�� VODP�WLFDUHW�KXNXNX��LOJLOL�©D GD �ILQDQVDO�VLVWHP�ò ò òQGD�
X\XP�\HWHQHNOHULQL�NRQX�HGLQPHNWHGLU��0DNDOHGH�¸UI�¤GHW�KXNXNX�YH�
PHGHQL�KXNXN�JHOHQHNOHULQLQ�HYULPL�YH�GR DVò�HOH�DOòQGòNWDQ�VRQUD�� VODP�
KXNXNXQXQ�WDULKL�YH�X\XPOXOXN�¸]HOOLNOHUL�WDUWò òODFDNWòU�� VODP֢òQ�LE¤KD�
LONHVL�J¸]�¸Q¾QH�DOòQGò òQGD�� VODP�WLFDUHW�KXNXNX�DQFDN� HULDW֢òQ�JHWLU�
GL L�VòQòUODU�L©LQGH�JHOL HELOLU�� VODP�KXNXNXQXQ�\HQL�K¾N¾POHULQH�GD\DOò
VO¤P°�ILQDQV�VHNW¸U¾Q¾Q�\DNòQ�JHOL PH�WDULKL� VODP�KXNXNXQXQ�GH L HQ�
GXUXPODUD�DGDSWH�RODELOLUOL LQLQ�ELU�J¸VWHUJHVLGLU�� VODP�KXNXNX�JHOL LU�
NHQ��NDQXQ�YH� W¾]¾N�JLEL�\DVDO� DOW\DSòQòQ�GL HU�XQVXUODUòQòQ�YH�DQOD �
PD]OòNODUò�©¸]¾PH�NDYX WXUPD�NXUXPODUòQòQ�GD�J¾©OHQGLULOPHVL�JHUHNLU��
VODP�KXNXNXQXQ�X\XPOXOXN�¸]HOOLNOHUL��\DVDO�DOW\DSòQòQ�J¾©OHQGLULOPHVL�
LOH�ELUOLNWH� VO¤P°�ILQDQV�VHNW¸U¾Q¾Q�JHOL LPLQLQ�KD\DWL�ELOH HQOHULGLU��
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URO¾Q¾�WDUWò Pò WòU��)LQDQVDO�JHOL PHQLQ�¸QHPOL�EHOLUOH\LFLOHULQGHQ�ELUL�

�� (FRQRPLVW�� ,57,�,VODPLF�'HYHORSPHQW�%DQN��%X� ©DOò PDGD� LIDGH� HGLOHQ� J¸U¾ � YH�
ILNLUOHU�\D]DUòQ� DKVòQD�DLWWLU�� VO¤P°�.DONòQPD�%DQNDVò VO¤P°�$UD WòUPD�YH�( LWLP�
(QVWLW¾V¾Q¾�WHPVLO�HWPH]�



KXNXNXQ�GH L HQ� DUWODUD�X\DUODQPDVòGòU��8\DUODQDELOLUOLN��KXNXNXQ�EL�
©LPVHOOL LQLQ�YH�\DVDO�JHOHQHNOHULQ�JHOL PH�NDELOL\HWLQLQ�¸QHPLQL�EHOLU�
WLU��(NRQRPLQLQ�HWNLQ�EL©LPGH�DNLWWHQ�GR DQ�LKWL\D©ODUòQD�DGDSWH�RODQ�
\DVDO� VLVWHPOHU�� ¸]HO� RODUDN�� ௕QDQVDO� VLVWHPLQ� JHOL PHVLQL� WH YLN� HGHU��
$PSLULN�©DOò PDODU��PHGHQL�KXNXN�LOH�¸UI�YH�¤GHW�KXNXNXQD�GD\DOò�¾O�
NHOHULQ�X\XPOXOXN�¸]HOOLNOHULQL�PXND\HVH�HWPL ��GDKD�HVQHN�KXNXN�VLV�
WHPOHULQLQ�௕QDQVDO�VLVWHPLQ�GXUXPXQX�YH�JHOL PHVLQL�D©òNOD\DELOGL LQL�
RUWD\D�NR\PX WXU���<DVDO�VLVWHPLQ�௕QDQVDO�NDONòQPD�¾]HULQGHNL�HWNLVLQH�
GDLU�\DSòODQ�©DOò PDODUòQ�©R X��PHGHQL�KXNXN�YH�¸UI�YH�¤GHWH�GD\DOò�KX�
NXN�VLVWHPOHULQLQ�DOWHUQDWL௖HUL�LOH�LOJLOL�ROVD�GD�� VODP�KXNXNXQXQ�PDO°�
VWDW¾V¾Q¾�WDUWò PD\D�\¸QHOLN�KHUKDQJL�ELU�JLUL LPGH�EXOXQPDPDNWDGòU��
(OLQL]GHNL�EX�PDNDOH�� EHOLUWLOHQ�ER OX X�GROGXUPDN� DPDFò\OD�NDOHPH�
DOòQPò WòU��0DNDOH�LON�̧ QFH�� VODP�KXNXNXQXQ�WHPHO�̧ ]HOOLNOHUL�YH�X\XP�
¸]HOOLNOHULQL� EHOLUOH\HFHN� GDKD� VRQUD� LVH�௕QDQVDO� VHNW¸U¾Q�JHOL LPL� LOH�
LOJLOL�VD ODP�ELU�\DVDO�DOW\DSò�JHOL WLUPH�NDSVDPòQò�WDUWò DFDNWòU��%LU�KX�
NXN�VLVWHPL�\DVDO�G¾]HQ�YH�\DVDO�VLVWHPL�LKWLYD�HGHU��.RUQKDXVHU��������
+XNXN�G¾]HQL��DQD\DVD��W¾]¾N��LGDUL�G¾]HQOHPHOHU�YH�KXNXNL�NDUDUODUGD�
LIDGH�HGLOGL L�JLEL�VLVWHPLQ�\DVDO�QRUPODUòQGDQ�ROX XUNHQ��KXNXN�VLVWH�
PL��PDKNHPHOHU��\DVDPD�YH�LGDUL�P¾HVVHVHOHU�JLEL�PHYFXW�\DVDO�NXUXP�
ODUò�WHPVLO�HGHU��+XNXN�VLVWHPLQLQ�GR UX�L OH\L LQL�GHVWHNOH\HQ�XQVXUODU�
DOW\DSò�NXUXPODUò�RODUDN�DGODQGòUòODELOLU��%XQODU�\DVDODUòQ�X\JXODQPDVò
L©LQ�NXUXODQ�PDKNHPHOHU�YH�NDQXQOD�©òNDUòODQ��YE��X\JXQ�\DVDODUò�L©H�
ULU��0RGHUQ�ELU�HNRQRPLQLQ�PDOL�\DSòVòQò��௕QDQVDO�SL\DVDODU�YH�DUDFòODU�
ROX WXUXU��6DQWRPHUR�DQG�%DEEHO��������)LQDQVDO�JHOL PH�EX�EDNòPGDQ�
HNRQRPLQLQ�௕QDQVDO�LKWL\D©ODUòQòQ�NDU òODQPDVòQGD�SL\DVDODUòQ�YH�DUD�
FòODUòQ�HWNLQ�L OH\L LQL�LIDGH�HGHU��

+XNXNXQ�GH L HQ�NR XOODUD�X\XP� VD ODPD� VRUXQX�� VO¤P°�௕QDQVDO�
VLVWHPLQ�JHOL LPL�L©LQ�KD\DWL�¸QHP�WD ò\RU��<DVDO�EL©LPFLOLN��GLQDPL]P�
YH�GH L HQ�NR XOODUD�NDQXQODUòQ�X\XP�VD ODPD�YHULPOLOL L�EX�VHNW¸U¾Q�
JHOHFHNWH�QDVòO�E¾\¾\HFH LQL�E¾\¾N�¸O©¾GH�EHOLUOHU��$QFDN�EX�PDNDOH�
KXNXNXQ�E¾W¾Q�NXUDOODUò�YH\D�KXNXN�VLVWHPL\OH�LOJLOL�GH LOGLU���DOò PD�
QòQ�DVòO�RGDN�QRNWDVò�KXNXNXQ�X\DUODQDELOLUOL L�ROPDNOD�ELUOLNWH��PDOL�
VHNW¸U¾Q�JHOL LPL�LOH�LOJLOL�\DVDO�DOW�\DSòQòQ�ED]ò�\¸QOHUL�GH�WDUWò òOPò WòU��

�� �UQH LQ�EN��%HFN�DQG�/HYLQH��������DQG�%HFN�HW�DO���������



VODP�KXNXNX��LEDGHW��DLOH��PLUDV��FH]D��DQD\DVD��PDOL�YE��©H LWOL�KXNXN�
GDOODUòQGDQ�ROX XUNHQ�EX�PDNDOHQLQ�DQD�NRQXVX�VDGHFH�WLFDUL�L OHPOHUOH�
� VODP�WLFDUHW�KXNXNX��LOJLOL�K¾N¾POHUGLU���¾QN¾�EX�KXNXN�GDOò�� VO¤P�
WLFDUHW�KXNXNX���PDOL�E¾\¾PH\OH�LOJLOLGLU�

%X�PDNDOH�D D òGDNL� HNLOGH�G¾]HQOHQPL WLU��
NLQFL� E¸O¾P�� GR DQòQ�� PHGHQL� YH� NDPX� KXNXNX� JHOHQHNOHULQLQ�

X\DUODQDELOLUOLN�¸]HOOLNOHULQL�WDUWò PDNWD��¾©¾QF¾�E¸O¾P�LVH�� VODP�KX�
NXNXQXQ�ND\QDNODUòQò�YH�JHOL LPLQL�¸]HWOHPHNWHGLU��'¸UG¾QF¾�E¸O¾P�
GH�� VODP�KXNXNXQXQ�X\DUODQDELOLUOLN�¸]HOOLNOHUL�DQDOL]�HGLOLUNHQ�EH LQFL�
E¸O¾PGH�� VO¤P°�௕QDQV�VHNW¸U¾Q¾Q�E¾\¾PHVLQL�NROD\OD WòUDFDN�KXNXN�
VDO�DOW\DSò�NXUXPODUò\OD�LOJLOL�ED]ò�WDYVL\HOHUH�\HU�YHULOPHNWHGLU��6D\òODQ�
E¸O¾POHULQ�DNDELQGH�LVH�VRQX©�E¸O¾P¾�\HU�DOPDNWDGòU�
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+XNXN��K¤NLPOHULQ�YH\D�KXNXN©XODUòQ�NDUDUODUò�� W¾]¾N��NDUDUQDPH�

YH�IòNUDODU�JLEL�©H LWOL� HNLOOHUGH�ROX WXUXODELOHQ�ELU�NXUDOODU�WRSOXOX XQX�
LKWLYD� HGHU�� %XQODUòQ� \DQò� VòUD� ©H LWOL� \DVDO� G¾]HQOHPHOHU�PHYFXWNHQ��
¸]HO�YH�NDPX�KXNXN�VLVWHPOHUL�GXUXPD�KDNLPGLU���%DWò֢QòQ�EX�KXNXN�
VLVWHPOHUL�L JDO��LVWLOD���V¸P¾UJHOH WLUPH�YH�WDNOLW�\ROX\OD�G¾Q\D\D�\D\òO�
Pò WòU��%HFN�DQG�/HYLQH��������%LUND©�LVWLVQD�Gò òQGD�©R X�0¾VO¾PDQ�
¾ONH��¸]HOOLNOH�WLFDUHW�KXNXNX�V¸]�NRQXVX�ROGX XQGD��%DWò֢QòQ�EX�KX�
NXN�PRGHOOHULQL�EHQLPVHPL �EXOXQPDNWDGòU��

%DWò�KXNXNX�DLOHVLQGHQ�RODQ�EX�KXNXN�\DSòVò�� ELUH\FLOL LQ�� OLEHUD�
OL]PLQ�YH�NL LVHO�KDNODUòQ�EHQ]HU�WRSOXPVDO�KHGH௖HULQL�SD\OD PDNWDGòU�
�7HWOH\� ������ %DWò� KXNXN� VLVWHPOHULQLQ� ¸]HOOLNOHULQGHQ� ELULVL� $YUX�
SD�D\GòQODQPDVòQGDQ�ND\QDNODQDQ� ODLN�©òNò ODUGòU� �0DOODW������� V�������
VO¤P°�VLVWHPLQ��¸]HO�YH�NDPX�KXNXNX�VLVWHPOHUL� LOH�NDU òOD WòUPDOò�ELU�
EDNò �D©òVòQò�RUWD\D�NR\PDN�L©LQ�EX�E¸O¾PGH� VO¤P�+XNXNX�VLVWHPLQLQ�
D\UòQWòODUòQò�YHULS�WDNLS�HGHQ�E¸O¾POHUGH�LVH�%DWò�KXNXNX�VLVWHPOHULQLQ�

�� �UQH LQ� '¾Q\D� %DQNDVò� �������� GLQH� GD\DOò� KXNXN� VLVWHPOHULQL� Gò OD\DUDN�
VNDQGLQDY�KXNXNX��6RV\DOLVW�KXNXN��$OPDQ�0HGHQL�+XNXNX��0HGHQL�+XNXN��YH�
.DPX�KXNXNXQX�G¾Q\DGD�\D\JòQ�KXNXNODU�RODUDN�WDQòPODU�

� VODP� ¾ONHOHUL� GDKLO� IDUNOò� ¾ONHOHU� WDUDIòQGDQ� NDEXO� HGLOHQ� \DVDO� UHMLPOHU� L©LQ� EN��
'¾Q\D�%DQNDVò���������



EL©LP�WDU]òQò�� X\XPOXOXN� ¸]HOOLNOHULQL�� ND\QDNODUòQò� YH� NDYUDPODUòQò
YXUJXOD\DFD ò]��

VO¤P°� VLVWHPLQ�� ¸]HO� YH� NDPX�KXNXNX� VLVWHPOHUL� LOH� NDU òOD WòUPDOò
ELU�EDNò �D©òVòQò�RUWD\D�NR\PDN�L©LQ��%DWò�KXNXN�VLVWHPOHULQLQ�NDYUDP�
ODUòQò��ND\QDNODUòQò�YH�¾VOXSODUòQò�YH�EX�E¸O¾PGHNL�X\XP�\HWHQHNOHUL�
QL�YXUJXOD\DUDN� VODP�KXNXN�VLVWHPLQLQ�D\UòQWòODUòQò�E¸O¾POHU�KDOLQGH�
YHUHFH L]��

�����0HGHQL�+XNXN
0HGHQL�KXNXN�VLVWHPL��-XVWLQLDQ֢òQ�W¾P�\DVD�\DSPD�YH�KXNXNL�\R�

UXPODU�J¾F¾Q¾�¾VWOHQGL L�5RPD�KXNXNXQGD�N¸N�VDOPò WòU��'DKD�VRQUD�
RQ�����\¾]\òOGD�$YUXSD�NòWDVòQGD�JHOL PL WLU��)UDQVò]�GHYULPLQGHQ�¸QFH�
¾ONHGHNL�\DUJò�VLVWHPL�SDU©DODQPò �KDOGH�\ROVX]�YH�HOLWOHULQ�©òNDUODUòQD�
KL]PHW�HGL\RUGX��'HYULPGHQ�VRQUD�GHYOHW��PDKNHPHOHULQ�¾]HULQGH�WXW�
WX X�J¾©O¾�ELU�KXNXN�VLVWHPL�PHUNH]L�LQ D�HGHUHN�EX�GXUXPX�G¾]HOWWL��
%X�GXUXP�KDNLPOHULQ�PHGHQL�NDQXQX�\RUXPODPD�URO¾Q¾�VòQòUODQGòUGò��
0HGHQL� KXNXN� JHOHQH L� D\Qò� ]DPDQGD��$OPDQ\D�� WDO\D�� 3RORQ\D� YH�
VNDQGLQDY\D֢GD�NRGODQPò �\DVDODU�EL©LPLQGH�YH�GHYOHWLQ�J¾F¾Q¾�VDYX�
QDUDN�HYULPOH PL WLU��%HQ]HU�ELU�\DVDO�VLVWHP�GDKD�VRQUD�<DNòQ�'R X��
.X]H\�YH�$ D ò�6DKUD�$IULNDVò֢QGD�L JDOOHU�YH�V¸P¾UJH�NXUPD�\ROX\OD�
NDEXO�HGLOPL WLU�

0HGHQL�KXNXN��FLYLO� ODZ��JHOHQH LQGH�JHQHO�SUHQVLSOHU�LONHOHU��ND�
QXQODU�YH�W¾]¾NOHUGH�VRPXWOD WòUòOPò WòU��0HGHQL�KXNXN��FLYLO�ODZV���N¾�
©¾N�ER OXNODU�EòUDNDUDN�WDP�YH�WXWDUOò�K¾N¾POHUOH�NRGODQPò �YH�\D]òO�
Pò WòU��0HGHQL�KXNXN��FLYLO� ODZV��NXUDOODUò�YH�K¾N¾POHUL�KHUKDQJL�ELU�
WDQòPODPD� YH� UHVPL� NDQXQODUòQò� JHQL � YH� JHQHO� LONHOHU� KDOLQGH� GH LO��
DQFDN�¸]O¾�K¾N¾POHU� HNOLQGH�LIDGH�HGHU��0HGHQL�KXNXN��JHQHO�LONHOHUL�
VLVWHPDWLN� YH� NDSVDPOò� ELU� HNLOGH� RUWD\D� NR\DQ� \DVDODUòQ� ©HNLUGH LQL�
ROX WXUXU��<D]òOò� KXNXN��KHP�PHGHQL�KHP�GH�¸UI� YH� ¤GHW�KXNXN� VLV�
WHPOHULQGH�¸QHP�WD òUNHQ��L OHYOHUL�IDUNOòGòU��<D]òOò�KXNXNXQ�URO¾��HVNL�
VLVWHPGHNL�EX�NRGODUò�WDPDPODPDN�YH�X\JXODPDNWòU��

+¤NLPOHU��JHQHO�NXUDOODU�YH�W¾]¾NOHUL�\RUXPODPDN�L©LQ�\RO�J¸VWHUL�

�� 0HGHQL� YH� .DPX� +XNXN� VLVWHPOHUL� NRQXVXQGDNL� ELOJL� 7HWOH\� ������� YH�
2ZVLD֢GDQ��������DOòQPò WòU�



FL�GRNWULQ�WHPHOLQH�GD\DOò�ELU�NDQXQX�X\JXODUODU��'RNWULQ�VWLOL�� WDULKH�
RGDNODQòU��L OHYOHUL�WDQòPODU�YH�\DVDO�LONHOHULQ�ED YXUXODUòQòQ�DODQòQò�EH�
OLUOHU��<DVDO�LONHOHULQ�KDN�YH�\¾N¾PO¾O¾NOHU�D©òVòQGDQ�HWNLOHUL�D©òNODQòU�
NHQ��JHQHO�YH�LVWLVQDL�HWNLOHUL�GH�©òNDUòOPDNWDGòU��+XNXNL�LONHOHULQ�KDN�
YH�\¾N¾PO¾O¾NOHU�D©òVòQGDQ�HWNLOHUL�D©òNODQPDNOD�ELUOLNWH��JHQHO�YH�LV�
WLVQDL�HWNLOHULQL�VRQXFX�GD�©òNDUòOPDNWDGòU��+DNLPOHU��EX�JHQHO�NXUDOODUò
YH�K¾N¾POHUL�EHOLUOL�GXUXPODUD�X\JXQ�\RUXPODPDN�L©LQ�DNòO�\¾U¾WPH�
\HWNLVLQH�VDKLSWLU��0HGHQL�KXNXN�K¾N¾POHUL��¸QFH�LOJLOL�\DVDO�SUHQVLSOH�
UL�EHOLUOHU�YH�VRQUD�GXUXPXQ�EX�ROJXODUD�X\JXODQDELOHFH LQL�GH HUOHQ�
GLULU��.XUDOODU�YH�LONHOHU�GH��EHOLUOL�GDYDODUòQ�KHP�X\JXODPDGD�KHP�GH�
PDKNHPHOHUGH�©¸]¾POHUL�L©LQ�UHKEHUOLN�HGHU��<DVDO�LONHOHULQ�X\JXODPD�
DODQòQòQ�EHOLUOHQPHVL��ED]ò�\DVDO�DQDOL]OHUL�YH�PHYFXW�LFWLKDG�KXNXNXQ�
GDQ��FDVH�ODZ��©òNDUòPODUò�JHUHNWLULU��%X�NDSVDPGD�ELU�PDKNHPHQLQ�ND�
UDUODUòQòQ�GL HU�PDKNHPHOHU�¾]HULQGH�KHUKDQJL�ELU�HWNLVL�\RNWXU�

�����.DPX�+XNXNX
.DPX�KXNXNX������\¾]\òOGD� QJLOWHUH֢GH�P¾ONL\HW�KDNODUò� YH�GHY�

OHW� �NUDO��KDNNòQGDNL�NDQXQ� LGGLDVò�¾]HULQGH�GXUXODUDN�JHOL WLULOPL WLU��
QJLOL]�.DPX�KXNXNX��PHGHQL�KXNXN�NDGDU�NDWò�YH�EL©LPVHO�GH LOGLU��
©¾QN¾�GHOLO�YH�WDQòN�YE��D©òODUGDQ�PDQHYUD�\DSPDN�L©LQ�KDNLPH�GDKD�
ID]OD�\HWNL�WDQòU��.DPX�KXNXN�VLVWHPLQGH��KXNXNXQ�WHPHO�ND\QD ò�ND�
QXQGXU�� FWLKDG�KXNXNX��FDVH�ODZ��D©òVòQGDQ�KXNXN�LOPL��¸]HO�JHU©HNOHU�
L©LQ�JH©HUOL�RODQ�EHOLUOL�NXUDOODU�\ROX\OD�LIDGH�HGLOHQ�KXNXNXQ�©HNLUGH�
LQL�ROX WXUPDNWDGòU��.DUDUODU�NDQXQ�KDOLQH�JHOGL LQGH�EXQODU��ROD\ODUò

NDSVDPOò� ELU� HNLOGH�RUWD\D�NR\DU�� ¸QFHNL�ROD\ODUòQ�JHU©HNOHUL� DUDVòQ�
GD�D\UòP�\DSDU�YH�DUGòQGDQ�V¸]�NRQXVX�ROD\D�X\JXODQDELOLU�EHOLUOL�KX�
NXN�NXUDOòQD�NDUDU�YHULU��YH\D�\DUDWòU���%HQ]HU�ROPDPDNOD�ELUOLNWH�D\Qò
ROJXODUD�VDKLS�YDNDODU�VSHVL௕N�NXUDOODU�HOGH�HWPHN�L©LQ�DQDOL]�HGLOLU�YH�
GDKD�VRQUD�VSHVL௕N�YDNDODU�L©LQ�KHU�NXUDOòQ�GDU�NDSVDPò�©òNDUòP�\ROX\OD�
EHOLUOHQLU��%D]HQ�KHQ¾]�PH\GDQD�JHOPH\HQ�JHU©HNOHUL�NDSVD\DFDN�\HQL�
NXUDOODU�¸QHULOHELOLU��+DNLPOHU��E¸\OHFH� DUWODU�GH L WLN©H�YH�WDOHS�HGLO�
GLN©H�NDQXQODUò�\RUXPOD\DELOLU�YH�\HQL�NDQXQ�\DSDELOLUOHU��GROD\òVò\OD�
KXNXN�LOPL�KDNLPOHULQ�WHFU¾EH�YH�NDUDUODUò\OD�HYULPOH HELOLU�

.DPX� KXNXN� VLVWHPLQGH� DOW� PDKNHPHOHULQ� \¾NVHN�PDKNHPHOHULQ�



NDUDUODUòQD��GLNNDW�©HNPH�GRNWULQL��VWDUH�GHFLVLV��RODUDN�DGODQGòUòOòU��ED �
Oò�NDOPDODUòQòQ�QHGHQL�D©òNWòU�

.DPX�KXNXNX�NXUDOODUò�EHOLUOL�X\JXODPDODUòQ�YH\D�LVWLVQDODUòQ�D\UòQ�
WòOò�WDQòPODUòQò�YH�D©òNODPDODUòQò�VD ODPDGD�NHVLQGLU��7¾]¾NOHU�UHIRUPD�
LKWL\D©�GX\DQ�KXNXNXQ�EHOLUOL�ELU�E¸O¾P¾Q¾�J¸VWHULU��%¸\OHFH�PDKNH�
PHOHU�EX�NXUDOODUò��\DVDQòQ�NDSVDGò ò�EHOLUOL�ROJXODU�L©LQ�NXOODQDELOLU��%X�
KXNXN�JHOHQH LQGH��W¾]¾NOHU�LFWLKDG�KXNXNXQX��WKH�FDVH�ODZ��WDPDP�
ODU�

�������.DQXQODUòQ�8\DUODQPDVò�YH�)LQDQVDO�*HOL PH
6RQ�OLWHUDW¾U��KXNXNL�ND\QDN�LOH�௕QDQVDO�JHOL PH�DUDVòQGDNL�ED ODQ�

Wò\ò�WDUWò Pò WòU��)LQDQVDO�NDONòQPD�VHNW¸U¾Q¾�EHOLUOH\HQ�¸QHPOL�IDNW¸U�
OHUGHQ�ELUL�KXNXN�VLVWHPL�YH�KXNXNXQ�X\DUODQDELOLUOL LGLU���8\XPOXOXN��
֡NDQXQ�\DSPD�V¾UHFL֢�¾]HULQH�RGDNODQòU�YH�\DVDODUòQ�GH L HQ�VRV\RHNR�
QRPLN� DUWODUD�WHSNL�RODUDN�JHOL PH�NDELOL\HWLQH�DWòIWD�EXOXQXU��%HFN�HW�
DO��������V�����'H L LP�L©LQ�\DYD �YH�PDOL\HWOL�RODQ�NDQXQODU��ELU�HNRQR�
PLQLQ�PDOL�LKWL\D©ODUò�DUDVòQGD�ER OXNODU�EòUDNòU�YH�HWNLQ�௕QDQVPDQ�YH�
௕QDQVDO�JHOL PH\L�HQJHOOHU��8\XPOXOX XQ�̧ O©¾OHQ�©H LWOL�\ROODUò�ROPDNOD�
ELUOLNWH�EXQODUGDQ�LNLVLQH�RGDNODQò\RUX]�� ON�RODUDN��KXNXNL�K¾N¾POHU�
YH�\DVDO�KXNXN�D©òVòQGDQ�KXNXNXQ�ND\QDNODUò�� NLQFLVL��KXNXNL�K¾N¾P�
OHULQ�H LWOL H�YH\D�\D]òOò�KXNXND��VWDWXWRU\�ODZ��GD\DOò�ROXS�ROPDGò ò�NR�
QXVXQGD�\DVDO�JHUHN©HOHQGLUPH��%HFN�HW�DO��������

+XNXNXQ�JHOL PH�\HWHQH L��KXNXNL�K¾N¾POHULQ�YH\D�LFWLKDG�KXNX�
NXQXQ��FDVH�ODZ��KDQJL�KXNXNL�ND\QDNODU�VHYL\HVLQGH�ROGX XQD�ED OòGòU��
FWLKDG�KXNXNX��YHULPOL�ROPD\DQ�\DVDODUòQ��GDYD�YH�KXNXN�\ROX\OD�HWNLOL�
NDQXQODUOD�GH L WLULOPHVLQL�VD ODU��.DPX�KXNXNX�K¾N¾POHUL��EDNò �D©ò�
ODUò��GRNWULQL�X\DUòQFD�]DPDQ�]DPDQ�GH L HELOLU�� FWLKDG�KXNXNX�YH�KX�
NXNL�WDNGLU��MXGLFLDO�GLVFUHWLRQ��KDNNòQD�GD\DQDQ�KXNXN�VLVWHPOHUL�GDKD�
HVQHNWLU�YH�GH L PHNWH�RODQ�௕QDQVDO� DUWODUD�FHYDS�YHUHELOLU��+XNXNXQ�
\DVDPD�RUJDQò� WDUDIòQGDQ�\DSòODQ� W¾]¾N�YH� \¸QHWPHOLNOHUH� GD\DQGò ò
GXUXPODUGD�EX�GH L LNOLN�NROD\FD�JHU©HNOH HPH]��%¸\OHFH�\DVDODUò� YH�
W¾]¾NOHUL�\DVDPD�RUJDQò�WDUDIòQGDQ�GH L WLULOHELOHQ�YH�PDKNHPHOHU�¾]H�

�� %N�� %HFN� DQG� /HYLQH� �������� %HFN� HW� DO�� �������� 3LVWRU� HW� DO�� �������� %DLOH\� DQG�
5XELQ

������



ULQGH� HWNLOL� RODQ�PHGHQL� KXNXN� VLVWHPL� \DUJòODPD� \¸QWHPLQH� DLW� H�
NLOFLOL L�JHWLULU��+XNXN� LOPLQLQ�ROPDPDVò� YH� HNOL�KXNXNXQ� �VWDWXWRU\�
ODZ��PHGHQL�KXNXN�VLVWHPOHULQGHNL�GH L LPLQLQ�\DYD �YH�SDKDOò\D�PDO�
ROPDVò�QHGHQL\OH�NDQXQODUòQ�X\DUODQDELOPH�YHULPOLOL L�ROXPVX]�HWNLOH�
QLU�� LUNHWOHU�X\XPOXOXN�NDQDOò�X\DUòQFD�KXNXNL�K¾N¾POHULQ�NDQXQODUD�
GD\DQGò ò�¾ONHOHUGH�WDUDIVò]OòN�LONHOHUL�\HULQH��௕QDQVPDQ�HQJHOL�LOH�NDU ò
NDU ò\D�NDOPDNWDGòU�

'HQH\VHO��DPSLULN��©DOò PDODUGD�� FWLKDG�KXNXNX��FDVH�ODZ��YH�\DVDO�
JHUHN©HOHU�X\DUODQDELOLUOLN�L©LQ�YHNDOHWHQ�NXOODQòOòU��'HQH\VHO��DPSLULN��
©DOò PDODU��ELU�KXNXN�ND\QD ò�RODQ�LFWLKDG�KXNXNXQXQ�ERUVD�YH�EDQND�
JHOL LPL�LOH�ROXPOX�LOL NLVLQLQ�ROGX XQX�WH\LW�HWPHNWHGLU���%HFN�YH�DO��
�������X\DUODQDELOLUOL LQ�௕UPDODUòQ�Gò ௕QDQVPDQ�HOGH�HWPHN�L©LQ�NDU�
òOD WòNODUò�HQJHOOHU�¾]HULQGH�¸QHPOL�ELU�HWNLVLQLQ�ROGX X�NH IHGLOPL WLU��
�]HOOLNOH�� HNOL�KXNXNXQ��VWDWXWRU\�ODZ��KXNXNXQ�ND\QD òQò�ROX WXUGX�
X�� \DUJòODPDODUòQ�H LWOLNWHQ� ]L\DGH�\DVDO� NDQXQODUD�GD\DQGò ò�PHGH�

QL�KXNXN�VLVWHPLQH�VDKLS�¾ONHOHUGHNL� LUNHWOHU�� HNOL�KXNXNXQ�ND\QD ò
VD\òOGò ò��\DUJòODPDODUòQ� HNOL�KXNXNWDQ�©RN�H LWOL H�GD\DQGò ò�PHGH�
QL�KXNXN�VLVWHPLQH�VDKLS�¾ONHOHUGHQ�GDKD�ID]OD�௕QDQVPDQ�HQJHOOHUL\OH�
NDU ò�NDU ò\D�JHOPHNWHGLU�

��� 6/$0�+8.8.8��.$<1$./$5�9(�*(/ 0
VODP�KXNXNX� VODP֢òQ�JHOL L\OH�ED ODPò WòU�� VODP�KXNXNXQXQ�JHQHO�

PDNVDGò�LQVDQOò òQ�UHIDKòQò��PHV¤OLK��\¾NVHOWPHNWLU��%X�KHGHI�JHQHO�WH�
ULPOHUOH�DUòQPD��WH]NL\H��YH�DGDOHWLQ��NòVW��VD ODQPDVò�DQODPòQD�JHOLU�YH�
¸]HO�DQODPGD�GLQL�LQDQ©��\D DP��DNòO��QHVLO�YH�P¾ONL\HWLQ�NRUXQPDVòQò
LPD�HGHQ�PDNDVòGXյ � HU°յD֢�LOH�LOJLOLGLU��%X�QHGHQOH�� VODP�WLFDUHW�KXNX�
NXQXQ�DPDFò��EX�KHGH௖HULQ�ELU�YH\D�ELUND©òQò� VD ODPDNWòU���UQH LQ��
IDL]LQ��ULE¤��\DVDNODQPDVòQòQ�DPDFò��DGDOHWL�YH�H LWOL L�VD ODPDNWòU��

VODP֢GDNL�ELOJL�ND\QDNODUò�JHQHO�RODUDN�YDKL\�\ROX\OD�HOGH�HGLOHQ�YH�
NL LQLQ�NHQGL�ND]DQòPò�LOH�HOGH�HWWL L�ELOJL�RODUDN�LNL\H�D\UòODELOLU��9DKL\�
\ROX\OD�HOGH�HGLOHQ�ELOJL�� HU°յDW���LVO¤P°�LONHOHULQ�YH�K¾N¾POHULQ�WHPHO�
ND\QD òQò� ROX WXUPDNWDGòU�� HULDW�� YDK\�ò� PHWOXY� �.XUյ¤Q�� YH� YDK\L�

� HULDWòQ�PDNVDWODUò�NRQXVXQGDNL�WDUWò PD�L©LQ�NN]��6LGGLTL������D�YH�����E��
� HULDW� NHOLPHVL�� ED]HQ�� VODP� KXNXNXQXQ� E¾W¾Q¾Q¾� LIDGH� HWPHN� L©LQ� NXOODQò�
OòU��%X�\D]òGD��$UDS©D�NXOODQòPGD�ROGX X�JLEL�GDKD�GDU�RODUDN�WDQòPODQPDNWDGòU�



JD\U�ò� PHWOXY� �6¾QQHW�� RODUDN� D\UòODELOLU�� �$OYDQ°�� ������� NLQFL� ELOJL�
ND\QD ò�� LFWLKDG�\ROX\OD� LQVDQ�DNOò� VD\HVLQGH�HOGH�HGLOHQGLU� �©òNDUòP���
FWLKDG�P¾FWHKLGOHULQ�QDVODUGDQ�KXNXNL�K¾N¾POHU�HOGH�HWPHN�L©LQ�Nò\DV�
YH� W¾PH�YDUòPD�ED YXUGX X�ED òPVò]� DNòO� V¾UHFLGLU�� FWLKDGD�� VDGHFH�
QDVVòQ�K¾NP¾Q¾Q�D©òN�ROPDGò ò�GXUXPODUGD�ED YXUXOGX X�XQXWXOPD�
PDOòGòU�� FWLKDG�\ROX\OD� HOGH� HGLOHQ�ELOJL\H� IòNòK�GHQLU� �+DVDQ��������
)XNDKD���KXNXN©XODU�� VODP�KXNXNXQXQ�DODQòQò�JHQL OHWPHN�L©LQ� HU֢°�
LONHOHU�YH�¸QFHNL�KXNXN©XODUòQ�IHWYDODUò�GR UXOWXVXQGD�K¾N¾POHU�HOGH�
HWPL OHUGLU��

VODP�KXNXNXQXQ� LFWLKDGODUGDQ�PH\GDQD�JHOGL L� J¸]� ¸Q¾QH� DOòQ�
Gò òQGD�� EX� KXNXNX� JHOL WLUHQOHULQ� IXNDK¤� VòQòIò� ROGX X� J¸U¾O¾U��
)XNDK¤QòQ�+XNXN©XODUòQ�\DQò�VòUD��JH©PL WH�KXNXNX�HWNLOH\HQ�¸QHP�
OL� ELU� NXUXP� GD� NDGòOòNWòU� �\DUJò©OòN��� .DGòQòQ� �\DUJò©�� URO¾�� NDQXQX�
\RUXPODPDN�YH�X\JXODPDNWòU��%D]ò� GXUXPODUGD��NDGòQòQ�NDUDUODUò V�
ODP�KXNXNXQD�NDWNòGD�EXOXQPX WXU��%XQXQ�¸UQH L��E¸\OH�ELU�KXNXN�
G¾]HQLQLQ� DVLPLOH� HGLOGL L� (PHYLOHU� G¸QHPLQGH�J¸U¾OP¾ W¾U� �0DVXG�
������

2ZVLD� �������� VODP� KXNXNXQXQ� WDULKL� JHOL LP� VHU¾YHQLQL� ¸]HWOH�
PHNWHGLU��)òNKòQ�RUWD\D�©òNò ò��6¾QQL�JHOHQHNWH�G¸UW�E¾\¾N�IòNòK�PH]�
KHELQGH�EHOLUJLQOH HQ�KXNXNL�J¸U¾ OHULQ�IDUNOòOò òQD�\RO�D©Pò WòU���

%X�PH]KHSOHULQ�LKWLODI�QHGHQOHULQGHQ�ELUL��EX�PH]KHSOHUL�ELUELULQ�
GHQ� IDUNOò�NòODQ� IDNW¸UOHUGHQ�ELUL���KXNXNL�ND\QDNODUOD� LOJLOL�JHOHQHN©L�
�QDVV��YH�DNòOFò��UHյ\��H LOLPOHULQL�EHQLPVHPL �ROPDODUòGòU��6DI�JHOHQHN©L�
OHU�.XU֢¤Q֢ò�YH�6¾QQHW֢L�KXNXNXQ�DVOL�GHOLOOHUL�RODUDN�J¸U¾UNHQ��UDV\RQD�
OLVWOHU�NXUDOODUò�YH�K¾N¾POHUL�JHOL WLUPHN�L©LQ�EX�ELULQFLO�DVOL�ND\QDNODUò
UDV\RQHO�DNOL� LONHOHUOH� WDPDPODUODU��� D௕°�� KXNXNXQ�JHOL PHVLQGH� DNòO�

�� %LULQFLO� ND\QDNODUGDNL� K¾N¾P� YH� NXUDOODUòQ� ¸]¾QH� GD\DQPDNWDQ� ED ND�� LFWL�
KDG�D D òGDNL�LFPD��Nò\DV��LVWLKVDQ��PHVDOLKL�P¾UVHOH��VHGG¾յ]�]HU°D��¸UI�� HUյ¾�PHQ�NDEOHQH��
VDKDEL�NDYOL�YH�LVWLVKDE�JLEL�IHUL�GHOLOOHUL�L©HUHQ�GL HU�ND\QDNODUò�YH�\¸QWHPOHUL�NXOODQD�
UDN�ELOJL�¾UHWLU��'L HU�ELOJL�ND\QDNODUò�¾]HULQH�ELU�WDUWò PD�L©LQ�EN��.KDURXID������D���
5D\QHU��������EX�ELOJL�ND\QDNODUòQò�LNLQFLO�YH�¾©¾QF¾�ELOJL�ND\QDNODUò HNOLQGH�Vò�
QòIODQGòUòU��2QD�J¸UH�LMPD�>YH�TL\DV@�LNLQFLO�YH�JHUL�NDODQò�¾©¾QF¾�ELOJL�ND\QDNODUòQò
ROX WXUXU�

���'L HU� ¸QHPOL� E¸O¾P� LD� JHOHQH LGLU�� )òNòK� PH]KHSOHULQLQ� JHOL LPL� ¾]HULQH� ELU�
WDUWò PD�L©LQ�EN��2ZVLD��������YH�3KLOOLSV��������

���'¸UW� 6¾QQL� PH]KHSWHQ� +DQDIL� PH]KHEL� UDV\RQDOLVW� �UD֢\�� ELU� \DNOD òP� EHQLP�
VHPL �YH�+DQEHOL�YH�0DOLNL�PH]KHSOHUL�GDKD�JHOHQHNVHO�QDVVD�GD\DQDQ�ELU�\DNOD òP�
EHQLPVHPL OHUGLU�� DIL�PH]KHEL� KHU� LNLVLQLQ� XQVXUODUòQò� UDV\RQDOLVW� \DNOD òPD�GDKD�



\¾U¾WPH�LONHOHULQL��XVXO¾յO�DNOL\\H��G¾]HQOHPL WLU��%X�LONHOHU�GDKD�VRQUD�
VODP�KXNXNX�WHRULVLQH�YH\D�IòNòK�XVXO¾�GLVLSOLQLQH��2ZVLD�������VD\ID�
����G¸Q¾ P¾ W¾U�

0�6�� ��� \¾]\òOòQ� VRQXQD� GR UX�PH]KHSOHULQ� WH HNN¾O¾QGHQ� VRQUD��
NDGòODUòQ�URO¾�LOJLOL�PH]KHELQ�J¸U¾ OHULQLQ�NDWò�X\JXODPDODUòQD�KDVUH�
GLOPL WLU�LQGLUJHQPL WLU��06�����\¾]\òOGDQ�LWLEDUHQ��LOJLOL�PH]KHS�J¸�
U¾ OHULQLQ�¸ UHWLOHULQLQ�VòNò�VòNò\D�WDNLS�HGLOGL L�\DNOD òN�ELQ�\òO�V¾UHQ�
X]XQ�ELU�WDNOLW�G¸QHPL�GHYDP�HWPL WLU��%X�X]XQ�V¾UHGH�LFWLKDG�NDSòVò
NDSDWòOPò �YH�EX�GXUXP� VODP�KXNXNXQXQ�JHOL LPLQH�HQJHO�ROPX WXU��
+XNXN°�PDQWòN�PHNDQLN�KDOH�JHOPL �� VODP�KXNXNX�GD�NDWò�NXUDOODU�YH�
LONHOHU�WRSOXOX XQD�G¸Q¾ P¾ W¾U��

ON�G¸QHPGHQ� LWLEDUHQ��GHYOHW�RUJDQODUò VODP�KXNXNXQXQ�\DVDPD�
NRQXVXQD�GLUHQ©�J¸VWHUPL WLU��%XQXQOD�ELUOLNWH�\DVDPDQòQ�\RNOX X�� V�
ODP�KXNXNXQXQ� WHN�G¾]HOLOL LQLQ�ROPDPDVòQD�\RO� D©Pò WòU���UQH LQ��
$EEDVLOHU�G¸QHPLQGH�� VODP�KXNXNX�©HU©HYHVLQGH�DGDOHWLQ�X\JXODQPDVò
ELUOH LN�\DUJò�GRNWULQOHULQLQ�HNVLNOL L�QHGHQL\OH�ELU�NDUJD D\D�VHEHS�RO�
PX WXU��+XNXNXQ�GHYOHW�WDUDIòQGDQ�\DVDOD WòUòOPD�NDQXQOD WòUòOPD�JLUL�
LPOHUL��KXNXNXQ�GHYOHWWHQ�GDKD�¾VW¾Q�ROGX X�NRQXVXQGD�IXNDK¤QòQ���
KXNXN©XODUòQ�òVUDUòQGDQ�GROD\ò�HQJHOOHQPL WLU��%X�H LOLP�GHYDP�HWPL
YH� VODP�KXNXNX�©R XQOXNOD�GHYOHW�NRQWURO¾QGHQ�ED òPVò]�NDOPò WòU��
%X�QHGHQOH� VODP�KXNXNXQGD�KXNXN�GHYOHWWHQ�¸QFH�JHOLU�YH�GHYOHWLQ�
URO¾�KXNXNX�X\JXODPDN�YH�V¾UG¾UPHNWLU��0DVXG�������V����������'DKD�
VRQUDNL�G¸QHPOHUGH�%DWò�KXNXN�VLVWHPLQLQ�PHGHQL�NDQXQODUòQòQ�HWNL�
VL� DOWòQD�JLUHQ�2VPDQOò�+LODIHWL������������\òOODUò� DUDVòQGD�NXOODQòODQ�
0HFHOOH� DGOò� ELU� KXNXN� NRGXQX� EHQLPVHPL WLU��� 0HFHOOH�� ©R XQOXNOD�
ERU©ODU� KXNXNX� LOH� LOJLOL�+DQH௕�PH]KHELQH� GD\DQDQ� K¾N¾POHULQ� ELU�
NROHNVL\RQXQGDQ�LEDUHWWLU��+DNLPOHU�\DUJò©ODU��0HFHOOH֢\L�NDUDUODUòQGD�
UHKEHU�RODUDN�NXOODQPò ODU�DQFDN�NDUDUODUòQGD�NHVLQOLNOH�WDNLS�HWPHN�]R�
UXQGD�NDOPDPò ODUGòU��%DNDU�������

����\¾]\òOòQ�RUWDODUòQGDQ�LWLEDUHQ��QHUHGH\VH�W¾P�0¾VO¾PDQ�¾ONHOHU�
V¸P¾UJHFLOLN�QHGHQL\OH�¸]HOOLNOH�WLFDU°�DODQGD�%DWò�KXNXNXQX�YH�KXNXN�
VLVWHPOHULQL�EHQLPVHPL OHUGLU��0¾VO¾PDQ�¾ONHOHU�����\¾]\òOòQ�RUWDVòQ�

ID]OD�H LOLPOL�RODUDN�ELUOH WLUPL WLU��2ZVLD�������
���+XNXN� NRGXQXQ� WDP� DGò 0HFHOOH�L� $KN¤P�ò� $GOL\\HGLU� �$GDOHW� K¾N¾POHUL� .L�
WDEò��



GD� ED òPVò]Oò òQò� ND]DQGòNWDQ� VRQUD�� HVNL� V¸P¾UJH�J¾©OHULQLQ� KXNXN�
YH�\DVDO�VLVWHPOHULQL�GHYDP�HWWLUGLOHU��%XQXQOD�ELUOLNWH��0¾VO¾PDQ�KX�
NXN©XODU�YH�G¾ ¾Q¾UOHU�NHQGLOHULQL�V¸P¾UJH�G¾]HQLQGHQ�NXUWDUPD�YH�
VODP֢GDQ�JHOHQ�©H LWOL�\D DP�EL©LPOHUL�L©LQ�©¸]¾POHU�¾UHWPH�DU]XVXQD�
VDKLS� ROGXODU��%X�� JHQHO� RODUDN� VODP�G¾ ¾QFHVLQLQ� YH� ¸]HOOLNOH� VODP�
HNRQRPLVLQLQ�\HQLGHQ�RUWD\D�©òNPDVòQD�QHGHQ�ROPX WXU��%X�V¾UHFLQ�ELU�
J¸VWHUJHVL������֢OHUGH� VODP°�EDQNDODUòQ�NXUXOPDVò\Gò�� VODP°�EDQNDFòOòN�
YH�௕QDQVPDQòQ�\D\JòQOD PDVò\OD�ED]ò�¾ONHOHU� VODP°�EDQNDFòOòN�LOH�LOJLOL�
NDQXQODU���W¾]¾NOHU��VWDWXWHV��©òNDUGòODU��$\Qò�]DPDQGD��©H LWOL�G¾]H\OHU�
GH�ELOLP�DGDPODUòQòQ���KXNXN©XODUòQ�ROX WXUGX X� HU֢°�GDQò PD�NXUXOODUò
ROX WXUXOPX ��HNRQRPL�YH�௕QDQV�LOH�LOJLOL�©H LWOL�IHWYDODU��K¾N¾POHU�YH\D�
NXUDOODU��GLOOHQGLULOPH\H�ED ODQPò WòU��%X�K¾N¾POHU�J¾Q¾P¾]GH� VODP�
WLFDUHW�KXNXNXQXQ�¸]¾Q¾�ROX WXUX\RU��%X�PDNDOHGH��௕QDQVDO�L OHPOHU�
OH�LOJLOL� VODP�WLFDUHW�KXNXNXQXQ�X\DUODQDELOPH�NDELOL\HWLQL�EHOLUOHPHN�
L©LQ�EX�NXUDOODUò�YH�©¸]¾POHUL�LQFHOH\HFH L]�

��� 6/$0�7 &$5(7�+8.8.8181�8<$5/$1$% / 5/
VODP�KXNXNXQXQ�X\XPOXOXN�\¸Q¾��ELUND©�\ROOD�HOH�DOòQPDNWDGòU��
%LULQFLVL�� VODP�KXNXNXQXQ�X\XP�VD ODPD�LONHOHUL�JHQHO�RODUDN�WDU�

Wò òOPDNWD�YH�GDKD� VRQUD�©D GD �HNRQRPLOHULQ�௕QDQVPDQ� LKWL\D©ODUòQò
NDU òODPDN�L©LQ�\DNòQ�JH©PL WH� VODP�WLFDUHW�KXNXNXQXQ�QDVòO�JHOL WL LQL�
J¸VWHUPHN�L©LQ�¸]HO�¸UQHNOHU�VXQXOPX WXU��%X�E¸O¾P�GDKD�VRQUD� VODP�
KXNXNXQXQ�X\XPOXOXN�¸]HOOLNOHULQL�HOH WLUHO�RODUDN�GH HUOHQGLULU��

���� VODP�+XNXNXQXQ�8\XPOXOX X��7HPHO� ONHOHU�
VODP�KXNXNX��\¾]\òOODU�ER\XQFD�PRGHUQ�G¾Q\DQòQ�KXNXN�RODUDN�

J¸UG¾NOHUL�DODQòQ�WDPDPòQò�NDSVD\DQ�VRQ�GHUHFH�JHOL PL �ELU�NXUDOODU�
VLVWHPL� ROX WXUPX WXU�� ֥�0DOODW� ������ V�� ��� QVDQòQ� WDVDUUX௖DUò��௕LOOHUL�
LOH� LOJLOL� VODP�KXNXNX�YH�K¾N¾POHUL� JHQHO� RODUDN� LNL� NòVPD� D\UòODEL�
OLU�� LE¤GHWOHU�YH�PX¤PHO¤W� �.DPDOL�������E¸O¾P������%X� LNL� WDVDUUX௖D�
LOJLOL� K¾N¾POHUGH� ELUELUL\OH� LOL NLOL� IDUNOòOòNODU� YDUGòU�� EDGHW� LOH� LOJLOL�
K¾N¾POHUGH�J¸]HWLOHQ� HU֢°�LONH� XGXU�� ¤UL֢�WDUDIòQGDQ�P¾EDK�ROPD\DQ�

���+DVVDQ� �������� IòNKXյO�FLQD\¤W� �FH]D� KXNXNX� LOH� LOJLOL�� YH� IòNKXյO�K¾NP� �LGDUL� YH�
DQD\DVDO�NRQXODUOD�LOJLOHQPHNWHGLU�



ELU� H\�KDUDP�NòOòQPò WòU�֦�<DQL�� LEDGHWOHUOH� LOJLOL�P¾EDK�RODQ�KHU� H\�
HULDWWD�D©òN©D�EHOLUWLOPL �ROXS�EXQODUGD�LODYH�\D�GD�GH L LNOLN�\DSPD\D�
L]LQ�YHULOPHPL WLU��%X�LONH�PXDPHODWOD�LOJLOL�GXUXPODUGD�WDPDPHQ�DNVL�
LVWLNDPHWWHGLU�� ¸\OH�NL��LODKL�HPLUOH�D©òN©D�\DVDNODQDQODUòQ�Gò òQGDNLOHU�
P¾EDK�NòOòQPò WòU��%XQD� E¤KD�LONHVL�GH�GHQLU����<DVDNODUòQ�KDUDPODUòQ�
HULDWWD�D©òN©D�EHOLUWLOGL L�XQXWXOPDPDOò�YH�\DVDNODU�OLVWHVLQLQ�JHQL OHWLO�
PHPHVLQH�¸]HQ�J¸VWHULOPHOLGLU��7LFDUL�L OHPOHUGH�¸]HOOLNOH�ULE¤�YH� DUDU�
�EHOLUVL]OLN� \DVDNWòU��%¸\OHFH�� VODP�WLFDUHW�KXNXNX�ULE¤�YH� DUDU�L©HUPH�
\HQ�W¾P�DNLWOHUH�L]LQ�YHUPL WLU���

NL� WDVDUUXI� W¾U¾QGH� LIDGH�HGLOHQ�GL HU�ELU� IDUN�� LEDGHWOHULQ� �LEDG¤W��
DUWODUòQò�YH�U¾N¾QOHULQL�GH L WLUPH�LPN¤Qò�EXOXQPD]NHQ�PXDPHO¤W�LOH�
LOJLOL�K¾N¾POHU�LFWLKDG�V¾UHFLQH�DGDSWH�HGLOHELOLU��X\DUODQDELOLU��.DPDOL�
������

VODP�KXNXNXQGD�� HU°յDW��PXDPHO¤WòQ�WHPHO�LONHOHUL�\D�GD�¸ UHWLOHUL�
YHULOLUNHQ��EX� LONHOHULQ� IDUNOò� ]DPDQODUGD�YH�\HUOHUGH�NR XOODUD�X\JXQ�
RODUDN�\RUXPODQPDVò�PXDPHODW� IòNKòQò� �IòNK�ò�PX¤PHO¤W�WHVLV�HWPL WLU��
$VòO�K¾NP¾Q�HWNLOL�QHGHQLQL��LOOHW��YH�PDQWò òQò��KLNPHW���GH L HQ�KDO�YH�
NR XOODU�DOWòQGD�PDVODKDWòQòQ��ID\GD��¸QHPLQL�DQOD\DUDN�\HQL�K¾N¾POHUH�
XOD òODELOLU��.DPDOL�������V�������0DVODKDW�YH� VODP�KXNXNXQXQ�� HU°յDW��
KHGH௖HUL��PDN¤VLGXյ HU°յD��\HQL� VO¤P°�K¾N¾POHU�YH�NXUDOODU�©HU©HYHVLQGH�
WHPHO�XQVXUODUò�YH�DPD©ODUò�ROX WXUXU���

FWLKDGD�� IDUNOò� \HU� YH� ]DPDQODUGD� LQVDQODUòQ� LKWL\D©ODUòQò� NDU òOD�
PDN�� HU°յDW֢òQ�WHPHO�LONHOHULQGHQ�K¾N¾POHU�©òNDUPDN�L©LQ�ED YXUXOXU��
%X�\HQL�K¾N¾POHULQ�¸QHPOL�\¸Q¾��X\JXODPD�ED ODPòQD�ED Oò� RODUDN�
]DPDQ� ]DPDQ� GH L HELOLU� ROPDVòGòU�� 0HVHOD�� +]�� 3H\JDPEHU� �V�D�Y���
¸PU¾�ER\XQFD�௕\DW�NRQWURO¾Q¾� �WDVյ°U�� NDEXO� HWPHPL �UHGGHWPL �ROVD�
GD��0¤OLN°�YH�+DQHI°�PH]KHELQH�DLW�ED]ò�KXNXN©XODU�LOH� EQ�7H\PL\H�
¸]HO� DUWODU�P¾YDFHKHVLQGH�௕\DW�NRQWURO¾QH�L]LQ�YHUPL OHUGLU����%HQ]HU�

���$OEDUDND�VHPLQHULQLQ���1XPDUDOò�)HWYDVò��'DOODK�$OEDUDND�������V���������
���5LE¤� LOH� LOJLOL� ELU� WDUWò PD� L©LQ� 6LGGLTL� �����D�� YH� &KDSUD� ������� YH� DUDU� L©LQ�
EN��$O�'KDUHHU��������YH�.DPDOL��������

���$OZDQ°�� �PDU� EQ� HO�� +DWW¤E֢òQ� LFWLKDGòQòQ� KDONòQ� LOJLVLQL� ©HNWL LQH� YH� PDP�
0DOLN֢LQ�PDVDOLKXյO�P¾UVHOH֢\H�YXUJX�\DSWò òQD� L DUHW� HGHU� �$OZDQ°������� V�� ��������
%HQ]HU� HNLOGH��PDNDVLGXյ � HU°յD� YH�PDVODKDW� DWLEL֢QLQ� ���� \¾]\òOGDNL� HVHULQLQ� DQD�
XQVXUODUò\Gò� �0DVXG������� V�������� VODP�KXNXNXQXQ�JHOL PHVLQGH�PDVODKDWòQ�URO¾�
NRQXVXQGD�ELU�WDUWò PD�L©LQ�EN��6LGGLTL������E��

���7DUWò PD�L©LQ�EN��,VODKL��������%¸O¾P���



HNLOGH��(E½�+DQ°IH��0¤OLN�YH� ¤௕°�JLEL�PH KXU�PH]KHS�LPDPODUò��IDUNOò
WRSOXPVDO�RUWDPODUGD�\D\JòQ�RODQ�JHOHQHNOHUH�ED Oò� RODUDN� IHWYDODUòQò
GH L WLUPL OHUGLU���UQH LQ� PDP� ¤௕°��%D GDW֢WDQ�0òVòU֢D�\HUOH WLNWHQ�
VRQUD�LNLQFL�NH]�JLWWL L�0òVòUGD�IDUNOò�JHOHQHNOHUL��¸UI��L]OHGLNWHQ�VRQUD�
¸QFHNL�YHUGL L�IHWYDODUòQòQ�K¾N¾POHULQLQ�ELU�NòVPòQò�GH L WLUPL WLU�

7LFDUL�IDDOL\HWOHU�PX¤PHO¤W�IòNKò�NDSVDPòQGD�LQFHOHQPL ��WLFDUHW�KX�
NXNX\OD� LOJLOL� WHPHO� LONH� E¤KD�NXUDOò�ROPX WXU�� ���.XU֢¤Q�YH�6¾QQHW֢H�
J¸UH�VDKLK�JH©HUOL�L OHPOHU�D\UòQWòOò�GH LOGLU�� HU֢°�LONHOHUH�D\NòUò�ROPD�
Gò ò�V¾UHFH�\HQL�L OHPOHU�RUWD\D�NRQDELOLU��.DPDOL�������V����������+¾�
N¾POHU�YH�LONHOHU�GDKD�̧ QFHNL�KXNXN©XODUòQ�IòNòK�̧ UHWLOHUL�LOH� HU֢°�LONH�
OHUGH�D©òNODQDQ�KXNXN�GRNWULQLQGHQ�HOGH�HGLOLUNHQ��LVWLQEDW��EX�NRQX\D�
ELU� VòQòUODPD�JHWLULOPL WLU��<XNDUòGD� EHOLUWLOGL L� JLEL� HULDW� LODKL� NDEXO�
HGLOLS� VODP�KXNXNXQXQ�GH L PH]�YH� V¾UHNOL�ND\QD òQò�ROX WXUXUNHQ��
IòNòK�LQVDQ�DNOòQòQ�¾U¾Q¾��EH HUL��ROXS�]DPDQD�YH�PHNDQD�J¸UH�GH L H�
ELOPHNWHGLU��+DVDQ�������9RJHO�YH�+D\HV�������0DOODW��������%¸\OHFH�
LVWLQEDW�HGLOHQ�\HQL�K¾N¾POHU� HULDWòQ�LONHOHUL�LOH�©HOL HPH]�� VODP�WLFDUHW�
KXNXNX�X\DUODQDELOLU� YH�GH L HELOLUNHQ�� VòQòUODUò� ROPD\DQ�%DWò� KXNXN�
VLVWHPOHUL�NDGDU�GD�¸]J¾U�GH LOGLU��0¾VO¾PDQODU�EXQXQOD�ELUOLNWH�<¾FH�
<DUDWòFò֢QòQ� HU֢°�K¾N¾POHUL�LQVDQODUòQ�PDVODKDWò�L©LQ�WHVLV�HWWL LQH�LQDQ�
GòNODUò�JLEL�EX� HU֢°�VòQòUODUòQ�WRSOXPVDO�UHIDKò�DUWWòUGò òQD�GD�LQDQòUODU�
�0DVXG�������V�������� HU֢°�LONHOHU�DGDOHWL�VD ODPD\ò�YH�L\L�ELU�¸O©¾�JH�
WLUPH\L�DPD©ODGò òQGDQ��EX�LONHOHUH�V¸]OH PH�̧ ]J¾UO¾ ¾QGHQ�GDKD�ID]OD�
¸QHP�YHULOLU��6DOHK�������V�������

������D GD VODP�7LFDUHW�+XNXNXQXQ� DUWODUD�YH��HYUH\H�
8\PD�<HWHQH L�8\DUODQDELOLUOL L
VODP�WLFDUHW�KXNXNXQXQ�X\DUODQDELOLUOL LQL�LQFHOHPHN�L©LQ��HNRQR�

PLN� L OHPOHUGH� NXOODQòODQ� DNLWOHUH� LOL NLQ�JHOHQHNVHO� IòNòK�NXUDOODUòQòQ�
ELU�NòVPòQò�J¾Q¾P¾]GHNL�IòNòK�NXUDOODUò\OD�NDU òOD WòUò\RUX]��(NRQRPLN�
L OHPOHUOH�LOJLOL� VODP�KXNXNXQGD�LVLPOL�DNLWOHU��QRPLQDWH�FRQWUDFWV��RODUDN�
ELOLQHQ��NLUD��DUL\HW��WD òPD��NDU]�YV��DNLWOHU�¾©�DQD�NDWHJRULGH�HOH�DOòQòU�
դ�D��PDO�GH L LP��WDNDV��DNGL��E��NHIDOHW�� UHKLQ�� LSRWHN�JLEL�DNLWOHU��F�

���.DPDOL� ������� V�� ���� RQXQ� +DQEHOLOHULQ� J¸U¾ ¾� ROGX XQD� L DUHW� HWPHVLQH� NDU�
òQ��EX�GXUXP�©D GD �ELOJLQOHU�DUDVòQGD�\D\JòQ�RODUDN�NDEXO�J¸UPHNWHGLU��EN�������
\òOò�$OEDUDND�6HPLQHULQLQ���QROX�IHWYDVò��'DOODK�$OEDUDND�������V���������



LYD]Vò]�NDU òOòNVò]�DNLWOHU��%LULQFL�W¾U�V¸]OH PHOHU�PDO�GH L LPL�V¸]OH PH�
OHUL��SH LQ�VDWò ��ED\֢��YH�ERU©�GR XUDQ�VDWò �EH\յX�PXյDFFHO��VHOHP��LVWLVQDյ���
NLUDODPD� DNGL� �LF¤UH�� YH� ¸G¾O� NR\PD� �FX¤OH�� JLEL� DNLWOHUGLU�� NLQFL� W¾U�
V¸]OH PHOHU��UHKLQ��LSRWHN�JLEL�DNLWOHU�LVH�ELU�WDUDIòQ�GL HU�WDUDID�L ���VHU�
PD\H���\¾N¾PO¾O¾N�WD\LQ�HWWL L�V¸]OH PHOHUGLU��%X�V¸]OH PHOHUH�YHN¤OHW��
P¾G¤UHEH��P¾ DUHNH�KDY¤OH��UHKLQ�YH\D�LSRWHN� HNOLQGHNL�DNLWOHU�GDKLOGLU��
�©¾QF¾�W¾U�DNLWOHU�LVH�LYD]Vò]�NDU òOòNVò]�DNLWOHUGLU��%X�W¾U�DNLWOHUGH�NDU�
òOòNVò]�P¾ON�HGLQPH�YH\D�NXOODQòP�KDNNò�JLEL�ELU�¸GHPH�YH\D�WD]PLQ�
ROPDGDQ�NDU ò�WDUDID�JH©HU��.DU òOòNVò]�P¾ON�HGLQPH�DUL\H��YHG°D��GDPDQ�
YH\D�NHI¤OH�DNLWOHULQGHQ�LEDUHWWLU����%X�JHOHQHNVHO�DNLWOHUGHQ�ED]òODUò��¸U�
QH LQ�VHOHP��LVWLVQDյ��PXG¤UHEH�YH�P¾ ¤UHNH ௕QDQVPDQ�L©LQ�NXOODQòODELOLU��
DQFDN�EX�DNLWOHU�GR UXGDQ�WDUD௖DU�DUDVòQGD�JHU©HNOH LU�

VODP�KXNXNXQGD�LVLPOL�DNLWOHU�RODUDN�ELOLQHQ�NLUD��DUL\HW��WD òPD��NDU]
YV��DNLWOHULQGH�௕QDQVPDQ��\D�SD]DUODU�\D�GD�DUDFòODU�YDVòWDVò\OD�ROX XU��
VLPOL�DNLWOHU��QRPLQDWH�FRQWUDFWV��VDI�EL©LPOHULQGH��©D GD ௕QDQVDO�SL\D�
VDODUòQ�YH�NXUXPODUòQ�LKWL\D©ODUòQò�NDU òOD\DFDN�¸]HOOLNOHUH�VDKLS�GH LO�
GLU��%X�QHGHQOH�� VODP�KXNXNXQD�\¸QHOLN�PH\GDQ�RNXPD��EX�\HQL�PDOL�
\DSò\D�SL\DVDODU� YH� DUDFòODU� VD\HVLQGH�௕QDQVPDQ� VD ODPDN� L©LQ�X\XP�
VD ODPDNWòU�� VODP�KXNXNX�J¾QFHO�௕QDQVDO�\DSòQòQ�ED �HGHELOHFHN�\HQL�
ELU�௕QDQVDO�V¸]OH PH�VHWL�ROX WXUPDN�]RUXQGD\Gò��%D ND�ELU�GH\L OH� VODP�
KXNXNX� ©D GD ௕QDQVDO� \DSòQòQ� L OH\L L� YH� LOL NLOHUL\OH� ED � HGHELOHFHN�
\HQL�ELU�GL]L�௕QDQVDO�V¸]OH PH�\DUDWPDN�]RUXQGD\Gò��%X�\HQL�V¸]OH PH�
OHU� VODP�KXNXNXQXQ�� HU°յDW�� LONHOHULQL� LKODO�HWPHGHQ�WRSOXPXQ�©H LWOL�
NHVLPOHULQLQ� LKWL\D©ODUòQò� NDU òODPDOòGòU�� VODP�KXNXNXQXQ� HNRQRPLN�
NRQXODUGDNL� PHYFXW� \DSòVòQòQ� X\XP� YH� JHQL OHPHVL� ©H LWOL� HNLOOHUGH�
JHU©HNOH PL WLU��%X�V¾UH©WH�D D òGDNL�H LOLPOHU�J¸]OHPOHQHELOLU�

�������*HOHQHNVHO�6¸]OH PHOHUL��D GD �.DYUDPODUD� OHPOHUH�
$GDSWH�(WPH�8\DUODPD
+XVXVL� LVPL�RODQ� �NLUD�� ¤UL\HW�� WD òPD�YH� NDU]�� DNLWOHULQ�NXUDOODUò� YH�

LONHOHUL�\HQL�௕NLU�YH�VRUXQODUD�X\JXODQDUDN�Nò\DV�\ROX\OD�X\JXODQDELOLU�
©¸]¾POHUH�XOD òODELOLU���UQH LQ�WHOLI�YH�SDWHQW�KDNNò�NDYUDPò�EXOX ODUD�

�� VODP°� DGD\� V¸]OH PHOHUL� W¾UOHUL� KDNNòQGDNL� WDUWò PD� 9RJHO� YH� +D\HV� �������
%¸O¾P����YH�5D\QHU��������֡GD�EXOXQDELOLU�



YH�\HQLOLNOHUH�WH YLN�HWWL L�PHFEXU�NòOGò ò�L©LQ�\HQL�YH�¸QHPOLGLU�� VODP�
)òNòK�$NDGHPLVL�EX�\HQL�௕NUL�G¾ ¾QFH\L�WDQòPò �YH�SL\DVDGD�DOòP�VDWòP�
\DSDELOHFHN�ELU�VWDW¾�YHUPL WLU��%XQD�J¸UH�)òNòK�$NDGHPLVL��©D GD �WHOLI�
KDNODUò�LOH�SDWHQW�KDNODUòQò�NRUXPD�DOWòQD�DOPò WòU���

�D GD �RUWDPODU�L©LQ�JHOHQHNVHO�ELU�NDYUDP�NXOODQPDQòQ�ED ND�ELU�
¸UQH L��XUE½Q�VDWò òQò��DYDQV�¸GHPHVL�SH\�DN©HVL��WHUFLK�KDNNò��FDOO�RSWL�
RQ��RODUDN�NXOODQPDNWòU��� 8UE½Q֢XQ� VDWò òQGD��ELU� DOòFò�PDOòQ�௕\DWòQòQ�
ELU� NòVPòQò�� VDWòFòQòQ� VDWPD� ]RUXQOXOX XQX� \HULQH� JHWLUHFH L� ELU� ]D�
PDQGD�VDWòQ�DODFD ò�DQOD\ò ò\OD�¸GHU��$OòFò�PDOòQ�WDPDPòQò�VDWòQ�DOPD]�
VD��¸GHQHQ�DYDQV�VDWòFòQòQ�KHVDEòQD�PDKVXS�HGLOLU��(OJDUL���������XUE½Q�
VDWò òQòQ� ERUVDODUGD� QDVòO� ELU� ֥WHUFLK� KDNNò֦� RODUDN� NXOODQòODELOHFH LQL�
J¸VWHUPHNWHGLU��6H©PH�PXKD\\HUOL L�RODQ�DOòFò��RSVL\RQ��WHUFLK��௕\D�
WòQò�¸GH\HUHN�EHOLUOL�ELU�G¸QHPGHNL�EHOLUOL�ELU� LUNHWLQ�EHOLUOL�ELU�PLNWDU�
KLVVHVLQL�VDELW�௕\DWOD�VDWòQ�DOPD�KDNNòQò�HOGH�HGHU��$OòFò�KLVVH�VHQHWOHULQL�
DOPD\D�NDUDU�YHUGL LQGH�WHUFLK�KDNNò�RODQ�VDWòFò�EX�KLVVH�VHQHWOHULQL�H LW�
GHUHFHGH�VDWPDNOD�\¾N¾PO¾G¾U�

�������<HQL�)LQDQVDO�6¸]OH PHOHU�2OX WXUPDN� ©LQ�%LUGHQ��RN�
*HOHQHNVHO�6¸]OH PH\L�.XOODQPD
)LQDQVDO� V¸]OH PHOHU�ROX WXUPDN� L©LQ�HQ�\D\JòQ�\¸QWHP��JHOHQHN�

VHO� V¸]OH PHOHUOH� \HQL� V¸]OH PHOHU� ROX WXUPDNWòU���� %XQODUòQ� ¸UQHNOHUL�
DUDVòQGD�� VO¤P°�௕QDQV� NXUXPODUò� WDUDIòQGDQ� \D\JòQ� RODUDN� NXOODQòODQ�
ELU�HQVWU¾PDQ�RODQ�©D GD �PDOL�PXUDEDKD��YH\D�VDWòQ�DODQòQ�VLSDUL LQ�
GHNL�PXUDEDKD��\HU�DOPDNWDGòU��2ULMLQDO�VDWò �V¸]OH PHVL��PXUDEDKD��ELU�
௕QDQVPDQ�DUDFò�¾UHWPHN�L©LQ�GL HU�ED]ò�NDYUDPODUOD��YDDW��JDUDQWL��ELU�
OLNWH�NXOODQòOòU��%HQ]HU� HNLOGH��JHOHQHNVHO�LF¤UH�DNGL��LF¤UH YH�LNWLQD֢�\D�GD�
LF¤UH�P¾QWDKLD�ELWWDPO°N�DGòQGD�ELU�௕QDQVPDQ�DUDFò�ROX WXUPDN�L©LQ�ELU�
VDWò �DNGL�\D�GD�KLEH�DNGL\OH�ELUOLNWH�NXOODQòOòU��0X ¤UHNH֢QLQ�D]DOWòOPDVò��

���%N���¸]¾Q¾UO¾N�1R������������,57,�YH�,)$�������V������
���8UE½Q� VDWò òQòQ� P¾EDKOò ò� LOH� LOJLOL� ELU� WDUWò PD� L©LQ�� D D òGDNL� %¸O¾P� ���֢WH�
WDUWò PD\D�EDNòQò]�

���<HQL� V¸]OH PHOHU� ROX WXUPDN� L©LQ� V¸]OH PHOHUL� ELUOH WLUPHN� NRQXVXQGD� ELU�
WDUWò PD� L©LQ� EN�� $UERXQD� �������� �D GD � ILQDQVDO� V¸]OH PHOHUOH� LOJLOL� ELU� WDUWò PD�
L©LQ�EN��$$2,),���������$KPDG��������.DKI�YH�+DQ��������YH�.KDQ���������7DUòT�
��������8VPDQL�������



PX ¤UHNH�DNGLQL�௕QDQVPDQ�DPD©Oò�ELU�VDWò OD�LOL NLOHQGLULU��%HQ]HU� HNLO�
GH��©D GD VXN½N�GD ELUGHQ�©RN�L OHP�V¸]OH PHQLQ�ELU�ELOH LPLGLU�

�������$NLWWHQ�'R DQ��.RQYHQVL\RQHO��)LQDQVDO��U¾QOHUL�
8\DUODPD
VODP°�௕QDQV�VHNW¸U¾QGH�\HQL�V¸]OH PHOHU�¾UHWPHQLQ�GL HU�ELU�\¸Q�

WHPL�� HU֢°�NULWHUOHUL�NDU òOD\DQ�DNLWWHQ�GR DQ�¾U¾QOHUL��V¸]OH PHOHUL�EH�
QLPVHPHN�YH�X\DUODPDNWòU�����.RQYDQVL\RQHO�DNLWOHUL�YH\D�¾U¾QOHUL� HU֢°�
SUHQVLSOHUOH�X\DUODPDN� L©LQ� HU֢°�\DVDN�XQVXUODUòQ�NDOGòUòODUDN�GH L WL�
ULOPHVL�JHUHNLU���UQH LQ��VHUPD\H\H�GD\DOò�\DWòUòP�IRQODUò��EX�IRQODUD�
GDKLO�HGLOHELOHFHN�KLVVH�VHQHWOHULQL�X\DUOD\DUDN� VO¤P°�௕QDQV�NXUXOX OD�
Uò� WDUDIòQGDQ�EHQLPVHQPL WLU��+LVVH� VHQHGL�\DWòUòPODUò HULDW� YH� IòNKòQ�
¸Q�J¸UG¾ ¾�EHOLUOL�WLFDUL�YH�௕QDQVDO�¸O©¾WOHUL�\HULQH�JHWLULUOHUVH�FDL]GLU��
%XQD�J¸UH��DONRO��W¾W¾Q��NXPDU��SRUQRJUD௕��IDL]H�GD\DOò ௕QDQVPDQ�NX�
UXPODUò� YE�� KDUDP�PDO�KL]PHWOHUOH� L WLJDO� HGHQ� LUNHWOHUH� \DSòODQ� \D�
WòUòPODU� FDL]� GH LOGLU�� )LQDQVDO�௕OWUH�� IDL]H� GD\DOò� L OHPOHUOH� \HUVL]� ELU�
HNLOGH�LOL NLVL�RODQ�௕UPDODUò�D\òNODPDN�L©LQ�NXOODQòOòU���

����� VODP�+XNXNXQXQ�8\DUODQDELOLUOL L��'H HUOHQGLUPH�YH�
6HQWH]�
<XNDUòGD� WDUWò òOGò ò�¾]HUH��KXNXN� VLVWHPLQLQ�X\DUODQDELOLUOL L��KX�

NXNXQ�ROX PD�V¾UHFL\OH�LOJLOL�ROXS�KXNXNXQ�ND\QD òQò�YH�\DVDO�JHUHN�
©HOHQGLUPH\L�J¸]OH\HUHN�¸O©¾O¾U��

+XNXNXQ�ND\QD ò�� LFWLKDG� KXNXNXQXQ�\D� GD� \DVDO� KXNXNXQ�\HQL�
NDQXQXQ�WHPHOL�ROXS�ROPDGò òQò�WHVSLW�HWPH\L�DPD©ODPDNWDGòU��+XNX�
NL�JHUHN©HOHQGLUPH�LVH�DGDOHW�LONHVLQLQ�\DVDO�NDQXQGDQ�]L\DGH�NDUDUODU�
GD�NXOODQòOòS�NXOODQòOPDGò ò�LOH�LOL NLQGLU��<XNDUòGDNL�WDUWò PDODU� VODP�
KXNXNXQXQ�X\DUODQDELOLU�ROGX XQX�J¸VWHULUNHQ��LNL�NULWHU� ò ò òQGD�EX�

���=DUND� ������� V�� ������ JD\U�L� P¾VOLP� WRSOXPODUòQ� V¸]OH PHOHULQ� YH� VRV\DO� NX�
UXPODUòQ� HU֢°�NULWHUOHUL�\HULQH�JHWLUPHVL�KDOLQGH�©RN�D]�GH L LNOLN�YH\D�KL©�GH L LNOLN�
\DSòOPDNVò]òQ�NDEXO�HGLOHELOLU�ROGX XQX�VDYXQX\RU�

�� HU֢°� 'RZ� -RQHV� VODP� (QGHNVL� .XUXOX֢QD� J¸UH�� ELU� LUNHW� ¾©� ¸]HO� PDOL� NòVòW�
ODPD\ò�NDU òODPDOòGòU��%LULQFLVL��ERU©�RUDQò��\¾]GH���֢¾�JH©PHPHOLGLU��LNLQFLVL��QDNLW�
YH�IDL]�HVDVOò�PHQNXO�Nò\PHWOHU�VHUPD\HVLQLQ�\¾]GHOLN�RUDQò�\¾]GH����WHQ�D]òQò�WHPVLO�
HWPHOL�YH�VRQ�RODUDN�WRSODP�YDUOòNODUòQ�DODFDNODUò�\¾]GH���֢LQ�DOWòQGD�NDOPDOòGòU��'RZ�
-RQHV�,QGH[HV�������



¸]HOOL L�HOH WLUHO�RODUDN�DQDOL]�HGHFH L]��'LQL�WHPHOOL� VODP�KXNXNXQXQ�
%DWòOò� KXNXN�JHOHQHNOHULQH� Nò\DVOD� X\DUODQDELOLUOL LQLQ� IDUNOò� V¾UH©� YH�
WHPHOOHUL� YDUGòU��%X� V¾UHFL�� \XNDUòGD�YHULOHQ�X\DUODQDELOLUOLN�NULWHUOHUL�
ò ò òQGD�DQODPDN�L©LQ��¸QFHOLNOH�%DWò�KXNXNX�VLVWHPOHUL�LOH� VODP�KXNX�
NX�NDSVDPòQGD�NXOODQòODQ�WHULPOHUL�D©òNOò D�NDYX WXUDFD ò]��

.DQXQODUD� YH� W¾]¾NOHUH� GD\DQDQ� PHGHQL� KXNXN�� KXNXN©XODU� YH�
K¤NLPOHULQ�KXNXNX�RODUDN�DGODQGòUòODQ�KXNXN�LOPLQL��MXULVSUXGHQFH��WH�
PHO�DODQ�JHQHO�KXNXN�GL\H�DGODQGòUòODELOLU�� VODP�KXNXNX�GD�KXNXN©XODU�
YH\D�KXNXN©XODUòQ�KXNXNX�RODUDN�QLWHOHQGLULOHELOLU�� VODP�KXNXN©XODUò
EHOLUOL� ROD\ODU� L©LQ�NXUDOODU� ¾UHWLUNHQ�KHP�GH L PH]�NXWVDO� ND\QDNODUò
� HU°յDW��KHP�GH�EXQODUòQ�LQVDQ�WDUDIòQGDQ�\RUXPODQPDVòQò� �IòNòK��GLN�
NDWH� DOòU�� VODP� KXNXNXQXQ� \HQL� JHOL LPL� GXUXPD� J¸UH�� ¸UI� YH� ¤GHWH�
GD\DOò�KXNXN�JHOHQH LQL� DQGòUPDNWDGòU��%XQXQOD�ELUOLNWH� DUDODUòQGDNL�
IDUN��LNLQFL�VLVWHPGH�PDKNHPH�NDUDUODUòQòQ�HPVDO�WH NLO�HWPH�LONHVL�ROD�
UDN�NXOODQòOPDVòGòU��7DNOLW�PHWRGX�GD�KXNXNL�ELU�K¾NPH�XOD PDN�L©LQ�
HUNHQ�G¸QHP�KXNXNL�K¾N¾POHULQ�NDYUDPODUòQòQ�NXOODQòOPDVòGòU���)DGHO�
������%HOLUWLOGL L�JLEL��WDULKVHO�RODUDN� VODP�KXNXNXQXQ�\DVDPD�NDQXQ�
\DSPD�JHOHQH L�\RNWXU��$QFDN� HULDW��KXNXN©XODUòQ�LKODO�HGHPH\HFH L�
GH L PH]�LONHOHUL�RUWD\D�NR\DU��%X� HU֢°�LONHOHU��K¤NLPOHULQ�NDUDU�YHULU�
NHQ�X\PDODUò�JHUHNHQ�PHGHQL�KXNXN�JHOHQH LQGHNL�KXNXN°�K¾N¾P�YH�
SUHQVLSOHU�JLEL�GH HUOHQGLULOHELOLU��%XQXQOD�ELUOLNWH��LNLVLQLQ�DUDVòQGDNL�
IDUN��KXNXNL�K¾N¾POHU�\DVDPD�LOH�GH L WLULOHELOLUNHQ�� HU֢°�LONHOHU�LO¤K°�YH�
GH L PH]�RODUDN�NDEXO�HGLOLU��

8\DUODQDELOLUOL LQ� LNLQFL� NULWHUL� LVH� \HQL� NXUDOODU� ©HU©HYHVLQGH� KX�
NXNL�JHUHN©HOHQGLUPHGLU��%X�ED ODPGD��%DWò�KXNXN�VLVWHPLQGHNL�KDN�
NDQL\HW�H LWOLN�NDYUDPò�� VODP°�©HU©HYHGH�PDN¤VòGXյ � HU°յD� YH�PDVODKDW�
RODUDN LNDPH�HGLOPL WLU�� VODP�KXNXNXQGDNL�PDVODKDW�NDYUDPò�%DWò�KX�
NXNXQGDNL� H LWOLN� NDYUDPòQGDQ� ©RN� GDKD� JHQL WLU�� VODP� KXNXNXQXQ�
X\DUODQDELOLUOLN�¸]HOOLNOHULQL�DQODPDN�L©LQ��NDQXQ�\DSòP�V¾UHFLQL�� WDN�
OLGLQ�KXNXNXQ�ND\QD òQGDNL�URO¾Q¾�YH�PDVODKDWòQ�\DVDO�JHUHN©HOHQGLU�
PHGHNL�¸QHPLQL�WDUWò DFD ò]�

�������+XNXNXQ�.D\QD ò�YH�7DNOLG�
E¤KD� LONHVL�J¸]�¸Q¾QH�DOòQGò òQGD�� VODP�WLFDUHW�KXNXNX� HULDW� WD�



UDIòQGDQ�EHOLUOHQHQ� VòQòUODU� L©LQGH�JHOL HELOLU��'H L HQ� DUWODUD�NDU òOòN�
VODP�KXNXNXQXQ�JHOL LPL� LNL� HNLOGH�JHU©HNOH HELOLU� �0DVXG������� V��
�������� %LULQFLVL�� KDOL� KD]òUGD�PHYFXW� RODQ� KXNXN� G¾]HQLQL� Nò\DV� YH�
LFWLKDG�\ROX\OD�JHOL WLUPHNWLU�� NLQFL�VH©HQHN�LVH��GH L HQ�NR XOODUD�J¸UH�
G¸Q¾ ¾P�\DSPDN�¾]HUH�KXNXNXQ�NHQGLVLQL�\HQLOHPHNWLU��

�QFHNL� IòNKD� �WDNOLG�� GD\DOò� LFWLKDGò� NXOODQDUDN� ELULQFL� DOWHUQDWLIH�
ED Oò�©¸]¾POHUH�XOD PDN�ELU�VRUXQ�GH LOGLU�YH�\D\JòQ�RODUDN�X\JXODQ�
PDNWDGòU��%X�GDKD�]RUOD\òFò�RODQ�LNLQFL�VH©HQHN�W¾U¾G¾U��'H L HQ� DUWODU�
LOH�EX�NXUDOODUòQ�K¾N¾POHULQ�J¾Q¾P¾]� DUWODUò�PXYDFHKHVLQGHNL�HWNL�
OHUL�KDNNòQGD�YHULOHQ�\HQL�ELOJLOHU�EX�LNLQFL�VH©HQHN�NDSVDPòQGDNL�IòNKL�
NXUDOODUòQ�ELU�NòVPòQòQ�GH L WLULOHELOLU�ROGX XQX�J¸VWHUPHNWHGLU��6RQX©�
RODUDN��JH©PL OH�LOJLOL�IòNòK�OLWHUDW¾U¾QGH�\DSWòUòP�X\JXODQPD\DQ�\HQL�
K¾N¾POHU�ROX WXUXODELOLU��%X�GXUXP��WDNOLG֢H�NHVLQOLNOH�ED Oò�NDOPDGDQ�
LNL� HNLOGH�JHU©HNOH HELOLU��

ON� L]OHQHFHN�\RO��¸]J¾U�G¾ ¾QFH�RNXOX\OD� LOJLOL� WDNOLW�JHOHQH LQLQ�
¾VWHVLQGHQ�JHOPHN�VXUHWL\OH�\HQL�K¾N¾POHULQ�ROX WXUXOGX X�GDKD�]D\òI�
PRGHO��EL©LPGLU��%X�PRGHO�\HQL� DUWODUò�NHQGL�PHQIDDWOHUL�GR UXOWXVXQ�
GD�DQDOL]�HGHUHN�JH©PL �KXNXN°�NXUDOODUGDQ�NRSDUPD\D�\RO�D©DU���H LWOL�
G¾ ¾QFH�RNXOODUòQGDQ�ELOLP�DGDPODUòQòQ�ELU�DUD\D�JHOGL L�YH�©¸]¾POHUH�
XOD PDN�L©LQ�NRQXODUò� WDUWò Wò ò VODP�)òNòK�$NDGHPLVL�JLEL�©H LWOL�NX�
UXOX ODU�DUDFòOò ò\OD�©D GD � LFWLKDG�X\JXODPDVòQòQ�WDNOLG�X\JXODPDVòQò
©¸]G¾ ¾�J¸U¾O¾\RU���UQH LQ�� EQ�+DQEHO֢LQ�Gò òQGD��GL HU�E¾\¾N�PH]�
KHSOHU�XUE½Q�VDWò òQò�FDL]�J¸UPHPL WLU��(OJDUL�������V������� VODP�)òNòK�
$NDGHPLVL�D]òQOò òQ�J¸U¾ ¾Q¾�WHUFLK�HGHUHN�XUE½Q�VDWò òQòQ�FDL]�ROGX�
XQX�NDEXO�HWPL WLU����%LU�ED ND�¸UQHN�GH� ¸\OHGLU��%LU�DNLWWH�ED OD\òFò
DUWODUòQ� NR XOPDPDVò� JHUHNLU�� PDP�(E½�+DQ°IH�� PDP� D௕°�� PDP�
$KPHG�YH�ED]ò�0DOLNL�KXNXN©XODU�JLEL�JHOHQHNVHO�IòNòK�¤OLPOHULQH�J¸UH�
YDDWWH�EXOXQPD�V¸]�YHUPH�PDKNHPH�\ROX\OD�QH�]RUXQOX�RODELOLU�QH�GH�
X\JXODQDELOLU��8VPDQL�������V�����������

D\HW�YD֢DWWH�EXOXQXODQ�NL L�YD֢GH�GD\DQDQ�NDU�]DUDU�RUWDNOò òQD�]D�
WHQ�NDWòOPò VD�2,&�)òNòK�$NDGHPLVL��YD֢DGLQ�YH�\¾N¾PO¾O¾ ¾Q�\HULQH�
JHWLULOPHVLQGH� DUW�NR XODQ�PXUDEDKD�V¸]OH PHVLQLQ�ED OD\òFò�ROGX XQD�

�� VODP�)òNòK�$NDGHPLVL�.DUDUò�1R����������,57,�YH�,)$�������VD\ID������



NDUDU�YHUPL WLU����7DNOLW֢WHQ�X]DNOD òUNHQ��NDUDUODUòQ�KDOD�JH©PL �KXNXN�
WD�ED]ò�GD\DQDNODUòQòQ�ROGX X�GLNNDWH�DOòQPDOòGòU�

NLQFL�LWLUD]�NODVLN�IòNòKWD�KHUKDQJL�ELU�GD\DQD ò�EXOXQPD\DQ�©D GD
SUREOHPOHUL� ©¸]HUNHQ�\HQL�K¾N¾POHUH�XOD PDNWòU��%XQX�\DSPDN� L©LQ�
IòNKD�P¾UDFDDW�HGLOVH�GH��LQVDQ�ELOJLVL�YH�WHNQRORMLQLQ�©D GD �JHU©HNOL L�
J¸]� DUGò� HGLOHPH]� �6LGGLTL�����E���%LU©RN�PRGHUQ�NRQXODU�PHVHOHOHU�
JH©PL �IòNòK�OLWHUDW¾U¾QGH�EXOXQPD\DELOLU��©¾QN¾�PHYFXW�GXUXPODU�YH�
DUWODU�JH©PL WHQ�©RN� IDUNOòGòU���¸]¾OPHPL �EXJ¾QN¾�PHVHOHOHULQ�ELU�
NòVPò�WDNOLGH�VòNòFD�ED Oò�NDODUDN�©D GD �VRUXQODUD�©¸]¾P�DUD\ò òQò�J¸V�
WHUL\RU���QFHOLNOH�� DUDUGDQ�GROD\ò�KHP�¸GHPH�EHGHOL��VHPHQ��KHP�GH�
PDOòQ��PHE°յ��NDE]òQòQ�HUWHOHQGL L�©D GD �YDGHOL�VDWò ODU� VODP�KXNXNXQ�
GD�\DVDNODQPò WòU��.DPDOL���������\HQL�WHNQRORMLQLQ�V¸]OH PHGHNL� DUDUò
RUWDGDQ�NDOGòUDELOHFH LQL�G¾ ¾QVH�GH�YDGHOL�VDWò �DNGLQLQ�WHNUDU�J¸]GHQ�
JH©LULOHELOHFH LQL�LIDGH�HGHU��� 0RGHUQ� YDGHOL� V¸]OH PHOHULQ�X\JXODQ�
PDVò� EX� V¸]OH PHOHUL� \DVDNODPDQòQ� WHPHOLQL� ROX WXUDQ� DUDUò� RUWDGDQ�
NDOGòUGò òQò�YH�EX�QHGHQOH�L]LQ�YHULOHELOHFH LQL�VDYXQXU�

%HQ]HU�ELU�WDUWò PD�� VODP°�௕QDQVDO�NXUXPODUò�WDUDIòQGDQ�RUWD\D�NR�
QDQ� YDGHOL� ERUFXQ� VDWò ò� LOH� LOJLOL� RODUDN� \DSòOPDNWDGòU�� VODP� KXNXN�
©XODUòQ�©R XQOX X��NODVLN�\DSWòUòPODUD�GD\DQDQ�LWLEDUL�Nò\PHW�QRPLQDO�
Nò\PHW�Gò òQGDNL�ERU©ODUòQ�VDWò òQò�\DVDNODU�����&KDSUD�YH�.KDQ��������
V���������� VODP°�௕QDQVDO�NXUXPODUòQòQ�L OHPOHULQGHQ�ND\QDNODQDQ�ERU©�
LOH�ERU©�DOòQDQ�SDUDGDQ�ROX DQ�ERU©ODUò�ELUELULQGHQ�D\òUòUODU�� VODP°�௕�
QDQVDO�NXUXPODUòQ�PXUDEDKD�JLEL�L OHPOHULQGHQ�ND\QDNODQDQ�ERU©��VDWò
WHPHOOL�௕QDQVPDQ�\¸QWHPOHUL\OH�PDO�YH�KL]PHW�VDWDUDN�\DUDWòOòU��%X�W¾U�
L OHPOHUGH�EHGHOLQ�IDL]�GH LO�N¤U�ROPDVò��D\UòFD� DUDUò�RUWDGDQ�NDOGòUPD\ò
KHGH௖H\HQ�YH�NXUXPD�ELOJL�YHUHQ�NUHGL�GHUHFHOHQGLUPHOHULQLQ�P¾VD�
LW�ROPDVò��ERU©�VDWò òQGD�RULMLQDO�NXUDOODUòQ�X\JXODQGò ò�GXUXPOD�NDU ò�
OD WòUòOGò òQGD�IDUNOò�HVDVODU�ROX WXUDELOLU��2QODU��GH L HQ� DUWODU�GLNNDWH�
DOòQGò òQGD�� ©D GD VODP°�௕QDQVDO� SL\DVDODUGD� VDWò D�GD\DOò ௕QDQVPDQ�
\¸QWHPOHULQGHQ�ND\QDNODQDQ�ERU©ODUòQ�VDWò ò�NRQXVXQGDNL�NDUDUòQ�\H�
QLGHQ�J¸]GHQ�JH©LULOPHVLQL�VDYXQXUODU��

���%N��.DUDU�1R�������������YH�������,57,�YH�,)$�������VD\ID�����
�� VWLVQD�� SD]DUODQDELOLU� IL\DWODUOD� ERU©� VDWò ò� \DSòOPDVòQD� L]LQ� YHULOHQ�
0DOH]\D֢GòU�



�������<DVDO�+DNOòOòN�YH�0DVODKDW
8\DUODQDELOLUOL LQ� GL HU� ELU� J¸VWHUJHVL� GH� \D]òOò� KXNXN� �VWDWXWRU\�

ODZ��\HULQH��KXNXNL�NDUDUODU�DOPDN�L©LQ�DGDOHW�LONHVLQLQ�NXOODQòOGò ò�\D�
VDO�JHUHN©HOHQGLUPHGLU��<XNDUòGD� L DUHW� HGLOGL L�JLEL�� VODP֢òQ�KXNXNL�
©HU©HYHVL�V¸]�NRQXVX�ROGX XQGD�� HU°յDW�LONHOHUL�\DVDO�PHY]XDWòQ�\HULQL�
DOòU��0DN¤VòGXյ HU°յD�� HULDWòQ�PDNVDWODUò��YH�PDVODKDW� �ID\GD��NDYUDPOD�
Uò�� KXNXNL� K¾N¾POHUH� XOD PDGD� H LWOLN�WDUDIVò]OòN� \HULQH� JH©PHNWHGLU��
0¾VO¾PDQODU��&HQDE�ò�+DNN֢òQ�\DNòQ�YH�JHOHFHNWH�LQVDQODUòQ�PDVODKDWò
�ID\GD��J¾]HOOLN��L©LQ� HUյ°�K¾N¾POHU�NR\GX XQD�LQDQòUODU����+XNXNL�JH�
UHN©HOHU�L©LQ�PDVODKDWòQ�¸QFHOLN�LIDGH�HWPHVL�ELUND©�¸QHPOL�VHEHEH�GD�
\DQòU�� ON�RODUDN�0¾VO¾PDQODU� HU°յDW֢òQ GH L PH]�LONHOHULQLQ�LQVDQODUòQ�
PDVODKDWòQò JHOL WLUPH\H�\¸QHOLN�ROGX XQD�LQDQòUODU�� ¾SKHVL]�� HULDWòQ�
GH L PH]�LONHOHULQH�\¸QHOLN�RODQ�PDVODKDW��EX�QHGHQOH��PHGHQL�KXNXN�
VLVWHPLQGHNL�\DVDO�KXNXN��VWDWXWRU\�ODZ��GXUXPXQGD�ROGX X�JLEL��KXNX�
NL�JHUHN©HQLQ�H LWOLN�WDUDIòQò�VòQòUODQGòUPD]�� HUյ°�SUHQVLSOHU�HVDVHQ�PDV�
ODKDWò� J¾©OHQGLULU� YH� W¾P� LQVDQODUòQ� LKWL\D©ODUòQò� GHQJHOH\HUHN� JHQHO�
\DUDUò�DUWWòUòU�� NLQFL�RODUDN��PDN¤VòGXյ � HU°յD�GRNWULQL��PDVODKDWò�KXNXNL�
GHOLOOHULQ�VRQ�WHPHO�XQVXUX�RODUDN�WHVLV�HGHU��2QXQ�L©LQ�PDVODKDW�LFWLKDG
DUDFòOò ò\OD�\HQL�K¾N¾POHU�NXUDOODU�LVWLQEDW�HWPHN�L©LQ�WHPHO�JD\H�ROXU�
�0DVXG�������V��������%¸\OHFH�KHP� HU°յDW�WDUDIòQGDQ�RUWD\D�NRQDQ�K¾�
N¾POHU�KHP�GH�\HQL�NXUDOODU�©HU©HYHVLQGH� LFWLKDGյòQ�NXOODQGò ò� LONHOHU�
WHPHO�YH�KHGHI�RODUDN�LQVDQODUòQ�PDVODKDWòQò�YH\D�\DUDUòQò�J¸]HWPH\H�
PDWXIWXU�

0RGHUQ�]DPDQODUGD�\HQL�NXUDOODU�NR\PDGD�PDN¤VòGXյ � HU°յD֢\D�JH�
UHNHQ ¸QHP�YHULOPHGL L�JHU©H LQL�GLOH�JHWLUHUHN��6LGGLNL������E���HNR�
QRPLN�JHOL PH�L©LQ�DQODPOò�J¾QGHP�VD ODPDN�¾]HUH�PDN¤VòG�\DNOD òPò�
Qò ࣾNKL�\DNOD òP�LOH�E¾W¾QOH WLUPHQLQ�JHUHNOL�ROGX XQX�LOHUL�V¾UHU��V������
%X�GXUXP������\¾]\òOGDQ�EHUL�GXUJXQ�RODQ�XVXO¾�IòNKյò�\HQLGHQ�J¸]GHQ�
JH©LUPH�LKWL\DFòQò�GR XUDELOLU��$OZDQL��������%X�ED ODPGD��PDN¤VòGòQ�
NDSVDPòQòQ�©D GD �G¸QHPOHUH�\D\òOPDVò�JHUHNHELOLU��6LGGLNL֢\H������E��
J¸UH��PDN¤VòGXյ � HU°յD�PRGHUQ�HNRQRPL�YH�௕QDQV�DODQòQD� X�\DUDUODUò
VD ODU��֥+HUNHV�L©LQ�KX]XU��VD\JòQOòN��J¾YHQOLN��DGDOHW�YH�H LWOLN��VH©LP�

����UQH LQ�� EX� J¸U¾ � 0DVXG֢GD� ������� V�� ����� DNWDUòOGò ò� JLEL� ¤WLE°� WDUDIòQGDQ�
EHQLPVHQPL WLU�



¸]J¾UO¾ ¾��òOòPOòOòN�YH�GHQJH��EDUò �YH�LOHUOHPH��H LWVL]OL LQ�D]DOWòOPDVò��
JHOLU�GD òOòPò�YH�]HQJLQOLN֦֯�

��� 6/$0 �<$6$/�$/7�<$3,� /(� /* / �.218/$5
%HOLUWLOGL L�JLEL��©R X�0¾VO¾PDQ�¾ONHOHU�%DWò�KXNXN�VLVWHPOHULQGHQ�

ELULQL�NDEXO�HWPL WLU��8]XQ�ELU�V¾UH�NDSVDPOò�ELU�KXNXN�VLVWHPLQLQ�EX�
OXQPD\ò ò�PRGHUQ�G¸QHPOHUGH� VODP�WLFDUHW�KXNXNXQXQ�X\JXODQPDVòQò
GHVWHNOH\HELOHQ�\DVDO�DOW\DSò�NXUXPODUòQòQ�HNVLNOL L�LOH�QHWLFHOHQPL WLU��
VO¤P°�௕QDQVPDQòQ�JHOL L\OH�ELUOLNWH� VO¤P°�௕QDQVDO� V¸]OH PHOHU�NXOOD�
QòOPD\D�ED ODQPò WòU��$QFDN�EX�\DEDQFò�ELU�\DVDO�RUWDPGD�\DSòOPDNWD�
GòU��%LUH\OHU� VO¤P°�V¸]OH PHOHUL�X\JXODPD\ò�NDEXO�HWVHOHU�ELOH��EX�V¸]�
OH PHOHULQ�EL©LPLQL�\RUXPODPDN�YH�X\JXODPDN�L©LQ�JHUHNOL�\DVDODU�YH�
PDKNHPHOHU�EXOXQPD\DELOLU���D GD �PDOL�L OHPOHUGH� VO¤P�KXNXNXQXQ�
ED DUòOò�ELU� HNLOGH�X\JXODQPDVò��©H LWOL�GHVWHNOH\LFL�\DVDO�DOW\DSò�NXUXP�
ODUòQò�JHUHNWLUPHNWHGLU�� VODP�KXNXNXQXQ�YH�\DVDO�DOW\DSò�NXUXPODUòQòQ�
௕QDQV�VHNW¸U¾�D©òVòQGDQ�JHOL LPL�LOH�LOJLOL�ED]ò�NRQXODU�D D òGD�WDUWò òO�
PDNWDGòU�

����� VODP�+XNXNXQXQ�8\XPX�YH� HUթ°�+¾N¾POHULQ�6WDQGDUW�
+DOH�*HWLULOPHVL
6¸]OH PHOHULQ�L\L�ELU� HNLOGH�EHOJHOHQPHVL�YH�௕QDQVDO�¾U¾QOHULQ�SD�

]DUODUòQòQ� E¾\¾PHVL� OLNLGLWHQLQ� ¸QHPOL� EHOLUOH\LFLVLGLU�� &DUVD� ��������
PDOL�V¸]OH PHOHULQ�VWDQGDUW�EHOJHOHQPHVLQLQ�IDUNOò�DYDQWDMODUòQò�RUWD\D�
NR\PDNWDGòU�� 6WDQGDUWOD WòUòOPò � EHOJHOHU��௕QDQVDO� V¸]OH PHOHULQ� ¸]HO�
OLNOHUL�KDNNòQGD�GDKD�ID]OD�WDKPLQ�HGLOHELOLUOLN�YH�NHVLQOLN�VD ODU�� OJLOL�
DUDFòODU��V¸]OH PH�NDSVDPòQGDNL�KDN�YH�\¾N¾PO¾O¾NOHULQL�GDKD�L\L�DQOD�
\DELOPHNWH��SL\DVD\D�JLUPH�YH�L OHP�\DSPD�J¾YHQLQL�JHOL WLUPHNWHGLU��
6WDQGDUWOD WòUòOPò �V¸]OH PHOHU�GH�ELUH\VHO�VHYL\HGH�DYDQWDMOòGòU��%LU�L OH�
PLQ�IDUNOò�\¸QOHULQL�P¾]DNHUH�HWPH�V¾UHFLQLQ�WDPDPò�GDKD�EDVLWOH WLULO�
PL �YH�NROD\OD WòUòOPò �ROXU��0¾]DNHUHOHU��V¸]OH PHQLQ�W¾P�\¸QOHUL\OH�
GH LO��EHOLUOL�L OHPOHUH�¸]J¾�YH�VSHVL௕N�NRQXODU�KDNNòQGD�GDKD�¸]HOGLU��
'DKDVò��௕QDQVDO�NXUXPODU�WDKPLQ�HGHPHGLNOHUL�YH\D�\¾U¾UO¾ H�NRQPD�
\DQ�ULVNOHUH�NDU ò�GDKD�L\L�NRUXQPDNWDGòUODU��6WDQGDUW�KDOH�JHOHQ�V¸]OH �



PHOHU� V¸]OH PHQLQ� LP]DODQPDVòQGDQ� VRQUD� L OHPOHULQ�\¸QHWLPLQLQ� YH�
L]OHQPHVLQLQ�GDKD�NROD\�ROGX XQX�J¸VWHULU��

)òNKòQ� IDUNOò� G¾ ¾QFH� PH]KHSOHUL� DUDVòQGDNL� X]XQ� WDULKL� JHOL LPL��
KXNXNL� J¸U¾ OHULQ� IDUNOòOò òQD� \RO� D©Pò WòU���� *HOHQHNVHO� KXNXNL� J¸�
U¾ OHULQ�IDUNOòOò ò��\HQL�K¾N¾POHULQ�LVWLQEDW�HGLOPHVLQH�YH�JHQL �ELU�ELOJL�
ELULNLPLQH�YHVLOH�ROVD�GD��PDOL�L OHPOHUOH�LOJLOL�K¾N¾POHULQ�IDUNOòOò ò�KX�
NXNL�ULVNOHU�ROX WXUXU�YH� VO¤P°�௕QDQVDO�HQG¾VWULQLQ�E¾\¾PHVLQL�HWNLOH�
\HELOLU��.KDQ�YH�)HGGDG��������� HU֢°�K¾N¾POHULQ�VWDQGDUWOD WòUòOPDVòQòQ�
VO¤P°�௕QDQVòQ�JHOHQHNVHO�௕QDQVDO�NXUXPODUOD�DUDEXOXFXOX XQD�\DUGòP�
Fò�RODFD òQò�YH� VO¤P°�௕QDQVòQ�N¾UHVHO�E¾\¾PHVLQH�ELU�HQJHO�WH NLO�HW�
PH\HFH LQL�LGGLD�HWPHNWHGLU�

HU֢°� K¾N¾POHULQ� VWDQGDUWOD WòUòOPDVòQòQ� LNL� D DPDGD� JHU©HNOH PH�
VL�JHUHNLU��%LULQFLVL��XOXVDO�G¾]H\GH�PDOL�L OHPOHUL�G¾]HQOH\HQ�NXUDOODU�
XOXVDO� HU֢°�ELU�RUJDQ�WDUDIòQGDQ�VWDQGDUGL]H�HGLOHELOLU��%X�RUJDQ�VDGHFH�
NDUDUODUòQ�YHULOPHVLQGHQ�GH LO��D\Qò�]DPDQGD�ED YXUX�L©LQ�NDQXQ�KD�
OLQH�JHWLULOPHVLQGHQ�GH� VRUXPOX�RODFDNWòU��8OXVDO�G¾]H\GHNL� HU֢°�NX�
UXOODUòQ�¸UQHNOHUL�6XGDQ֢GD�YH�0DOH]\D֢GD�PHYFXWWXU��%XQXQOD�ELUOLNWH��
HU֢°�NXUXOODUòQ�XOXVDO�VòQòUODU�L©LQGH�X\XPOD WòUòOPDVò�N¾UHVHO� VO¤P°�௕�
QDQVDO�L OHPOHULQ�VRUXQODUòQò�©¸]PH\HFHNWLU��0DOL�L OHPOHUOH�LOJLOL�VWDQ�
GDUWOD WòUòOPò �NDUDUODU�YHUHELOHQ�XOXVODUDUDVò�ELU�RUJDQD� LKWL\D©�YDUGòU��
$$2,),֢QXQ�� VODP°�)LQDQV�.XUXOX ODUò�0XKDVHEH�YH�'HQHWLP�2UJDQL�
]DV\RQX�� HU֢L�VWDQGDUWODUòQ�NDQXQOD WòUòOPò �ELU�PRGHOLQL�\D\òQODPD�©D�
EDODUò�EX�NRQXGD�GLNNDW�©HNLFLGLU����$QFDN�$$2,),��ED OòFD�PXKDVHEH�
YH�GHQHWLP�VWDQGDUWODUò\OD�LOJLOHQHQ�ELU�NXUXP�ROGX XQGDQ��IDUNOò�ELOJL�
PHUNH]OHULQL�G¾Q\D�©DSòQGDNL� VO¤P°�௕QDQVDO�HQG¾VWULOHULQ�NXOODQDELOH�
FH L�VWDQGDUW�ELU�PRGHOH�X\XPOX�KDOH�JHWLUHELOHQ�N¾UHVHO� HU֢°�ELU�RUJD�
QD�LKWL\D©�GX\XOPDNWDGòU��.KDQ�YH�)DGGDG��������EX�URO¾�R\QDPDN�L©LQ�
XOXVODUDUDVò�ELU�NXUXOX XQ�NXUXOPDVòQò�¸QHULUOHU���)LQDQV�6HNW¸U¾QGH� H�
ULDWòQ�X\JXODQPDVò�L©LQ�EX�NXUXOX D�8OXVODUDUDVò�6WDQGDUWODU�2UJDQL]DV�
\RQX�DGòQò�YHULUOHU���%XQXQOD�ELUOLNWH� VWDQGDUWOD WòUòOPò � V¸]OH PHOHULQ�
VD ODP�YH�NDWò�ROPDGò òQD�GLNNDW�HGLOPHOLGLU��6¸]OH PHOHU�GH L HQ�WLFDUL�
L OHPOHUH�YH�RUWDPD�X\XP�VD OD\DFDN�NDGDU�HVQHN�ROPDOòGòU��+HP�L OHP�

���%X� \DVDO� ©H LWOHQGLUPH� L©LQ� ©H LWOL� QHGHQOHU� EXOXQPDNWDGòU�� 7DUWò PD� L©LQ� EN��
+DPPDG��������

���%N��$$2,),��������



KHP�GH�SD]DU�G¾]H\OHULQGH�HVQHNOLN�DU]X�HGLOLU��+HU�L OHPLQ�EHOJHOHU�
GH�GLNNDW�HGLOPHVL�JHUHNHQ�EHQ]HUVL]�¸]HOOLNOHUL�EXOXQPDNWDGòU��%XQXQ�
DQODPò XGXU��%HOJHOHULQ�ELUL�DVòO�Q¾VKD�RODFDNWòU�YH�ELU�WDQHVL�GH�ELUH\VHO�
L OHPOHU�L©LQ�GROGXUXOPDN�¾]HUH�ER �EòUDNòODFDNWòU��6¸]OH PH�YH�GRN¾�
PDQODU�SL\DVD�NR XOODUòQò�YH�RUWDPGDNL�GH L LNOLNOHUL�NDU òOD\DFDN�NDGDU�
HVQHN�ROPDOòGòU��%X�¸]HOOLNOH�௕QDQVDO�\HQLOLNOHUH�YH�GH L LPH� WDQòNOòN�
HGHQ�RUWDPGD�LVDEHWOLGLU��

����� VO¤P°�)LQDQVDO�+XNXNL�$OW\DSò OH� OJLOL�.RQXODU�
%LU©RN�0¾VO¾PDQ� ¾ONH� \D� NDPX� KXNXNXQX� \D� GD�PHGHQL� KXNXN�

©HU©HYHVLQL�EHQLPVHGLNOHULQGHQ�\DVDO�VLVWHPOHULQGH� VO¤P°�௕QDQVDO�¾U¾Q�
OHULQ�EHQ]HUVL]�¸]HOOLNOHULQL�GHVWHNOH\HQ�EHOLUOL�NDQXQODUò�EXOXQPDPDN�
WDGòU���UQH LQ�� VO¤P°� EDQNDODUòQ� WLFDUHW� �PXU¤EDKD�� YH� ¸]� VHUPD\H\H�
�PX ¤UHNH�YH�PXG¤UDEH��\DWòUòP�\DSDELOPHOHUL�L©LQ�DQD�IDDOL\HW�DODQODUò��
FDUL� EDQNDFòOòN�KXNXNX�YH� \DUJò� DODQòQGDNL� ©R X�G¾]HQOHPHOHU� WLFDUL�
EDQNDODUòQ�EX�W¾U�IDDOL\HWOHUL�¾VWOHQPHVLQL�\DVDNODPDNWDGòU��%X�GXUXP�
VO¤P°�௕QDQV�KL]PHWOHUL�VHNW¸U¾Q¾�GHVWHNOH\HELOHFHN�YH�JHOL WLUHELOHFHN�
¸]HO�\DVD�YH� W¾]¾NOHUL�JHUHNWLUPHNWHGLU��%D]ò�¾ONHOHUGH� �¸UQH LQ�.X�
YH\W�YH�0DOH]\D��P¾VWDNLO� VO¤P°�%DQNDFòOòN�NDQXQODUò�X\JXODQòUNHQ��
GL HUOHULQGH� �¸U��%DQJODGH �YH�(QGRQH]\D�� VO¤P°�EDQNDFòOòN��PHYFXW�
EDQNDFòOòN�KXNXNXQXQ�ELU�E¸O¾P¾�NDSVDPòQGDGòU��%X� VO¤P°�EDQNDFò�
OòN�PDOL�\DVDODUòQ� VO¤P°�௕QDQV�VHNW¸U¾Q¾Q�IDDOL\HWOHULQH�YH�E¾\¾PHVLQH�
HWNLOHUL�PHYFXW�\DVDO�VLVWHP�W¾U¾QH�ED Oò�RODFDNWòU��

'MRMRVXJLWR� �������� VODP°�EDQNDODUòQ� IDDOL\HWOHULQLQ�NDSVDPòQò� LNL�
DQD�VLVWHP�DOWòQGD�HOH�DOPDNWDGòU��

<DVDODU�YH�EXQODUòQ�X\JXODQPDVò��PHGHQL�KXNXN�VLVWHPLQH�J¸UH�G¾�
]HQOHQGL L� YH�PHYFXW�NXUDOODU�YH�G¾]HQOHPHOHU�JHOHQHNVHO�EDQNDFòOòN�
X\JXODPDODUòQD� \¸QHOLN� ROGX X� L©LQ� \HQL� \DVDODU� \¾U¾UO¾ H� JLUPH]VH�
VO¤P°�௕QDQVPDQD�VDKLS�ROPDN�]RUOD DFDNWòU��<DVDPD�RUJDQò�WDUDIòQGDQ�
©òNDUòODQ� VO¤P°�EDQNDFòOòN�NDQXQX� VO¤P°�EDQNDFòOòN�YH�௕QDQVDO�L OHPOH�
ULQLQ�\DVDO�GD\DQD òQò�ROX WXUDFDNWòU��%XQXQOD�ELUOLNWH��(QGRQH]\D�JLEL�
PHGHQL�KXNXNXQ�X\JXODQGò ò�¾ONHOHUGH�\¾U¾UO¾ H�JLUHQ� VO¤P°�EDQND�
FòOòN�NDQXQX��JHQHO�WHULPOHUOH�LIDGH�HGLOPL �YH�IDUNOò VO¤P°�௕QDQVPDQ�



EL©LPOHULQLQ�WDIVLODWòQGDQ�PDKUXP�NDOPò WòU����7LFDUHWLQ�\DVDNODQPDVò��
KLVVH�VHQHGL�SR]LV\RQODUòQòQ�DOòQPDVò�YH� VO¤P°�௕QDQVDO�L OHPOHUGH�©LIWH�
YHUJLOHQGLUPHQLQ� ©¸]¾POHQPHPHVL� �¸UQH LQ�� F¤UH� DNGL� GXUXPXQGD��
EX�LKPDOOHUH�¸UQHN�RODUDN�J¸VWHULOHELOLU��

%DQND�(QGRQH]\D��ED]ò�ER OXNODUò�G¾]HQOHPHOHUOH�GROGXUPD\D�©D�
Oò òUNHQ��EX�G¾]HQOHPHOHU�KXNXN�PDKNHPHOHULQGH�\HU�DOPDPDNWDGòU���

VO¤P°�EDQNDFòOòN�LOH�LOJLOL�\DVDODUGDNL�EX�EHOLUVL]OLN� VO¤P°�EDQNDODUò�JH�
OHQHNVHO�EDQNDODUD�Nò\DVOD�GH]DYDQWDMOò�ELU�NRQXPD�VRNDFDNWòU��%X�QH�
GHQOH�PDOL�L OHPOHU�L©LQ� VO¤P°�LONHOHUL�YH�EX�IDDOL\HWOHUL�\¾U¾WPHN�L©LQ�
LGDUL�XVXOOHUL�L©HUHFHN� HNLOGH�NDQXQXQ�D\UòQWòOò�RODUDN�NRGODQPDVò�JH�
UHNPHNWHGLU��

VO¤P°�V¸]OH PHOHU�LOH�̧ UI�YH�¤GHWH�GD\DOò�KXNXN�VLVWHPL�NDSVDPòQGDNL�
L OHPOHU�EX�IDDOL\HWOHU�KDNNòQGD�KL©ELU�HPVDO�WH NLO�HGHPHGL LQGHQ�\R�
UXPODPD�VRUXQODUò�\D DQDELOLU��%X�VLVWHPGHNL�\DVDQòQ�\¾U¾UO¾ H�NRQXO�
PDVò�PHGHQL�KXNXN�VLVWHPLQGH�ROGX X�NDGDU�HWNLOL�ROPD\DELOLU���¾QN¾��
NDQXQ�HPVDOOHUL\OH�ED GD PD]VD�KDNLPOHU�NDQXQD�ED Oò�NDOPD\DELOLUOHU��
%XQXQOD�ELUOLNWH��¸UI�YH�¤GHW�KXNXNXQD�GD\DOò�VLVWHPOHU��PHGHQL�KXNXN�
VLVWHPLQH�J¸UH�\DVDO�EHOJHOHU�NDSVDPòQGD�GDKD�¸QJ¸U¾OHELOLU� VRQX©ODU�
GR XUPDNWDGòU�� 0HGHQL� KXNXN� VLVWHPLQGH� PDKNHPHOHU� V¸]OH PHOHUL�
DNOD� X\JXQOXN� YH� DGDOHW� WHPHOLQGH� \RUXPOD\DFDNODUNHQ� ¸UI� YH� ¤GHWH�
GD\DOò�KXNXN� VLVWHPL�KXNXNL�ELU�EHOJHGHNL�K¾N¾POHUL�¸QHPOLOLN�YH\D�
DGDOHW�JLEL�KXVXVODUGDQ�ED òPVò]�RODUDN�GDKD�D òUOòNOò�RODUDN�GH HUOHQ�
GLUHFHNWLU��6¸]OH PHQLQ�NXWVDOOò ò��¸UI�YH�¤GHWH�GD\DOò�KXNXN�VLVWHPLQGH�
GDKD�E¾\¾N�ROGX X�L©LQ�EX�VLVWHPGHNL� VO¤P°�EDQNDFòOòN�DUD©ODUOD�LOJLOL�
GDKD�G¾ ¾N�\DVDO�ULVNOHU�V¸]�NRQXVX�RODELOLU�

����� KWLODI��¸]¾POHPH�$QOD PD]Oò ò�+DOOHWPH�0¾HVVHVHOHUL
�R X�0¾VO¾PDQ�¾ONHOHUGH� VO¤P°�V¸]OH PHOHUL�X\JXOD\DELOHQ� VO¤P°�

PDKNHPHOHULQ�ROPDPDVò��EX� V¸]OH PHOHULQ�NXOODQòOPDVòQòQ�\DVDO� ULVN�
OHULQL� DUWòUPDNWDGòU�� %¸\OHOLNOH�� L � RUWDNODUò� ֥NODVLN� VODP� KXNXNXQXQ�
X\JXODQPDVòQGDNL�EHOLUVL]OL L�YH\D�SUDWLN�ROPD\ò òQGDQ֦�ND©òQPDN�LV�

���(QGRQH]\D� LOH� LOJLOL� ELOJLOHU�� ,GDW� ������� YH� 'MRMRVXJLWR� ������� WDUDIòQGDQ� DOòQ�
Pò WòU�

���<òOODU� ER\XQFD� %DQND� (QGRQH]\D�� RSHUDV\RQHO�� NXUXPVDO�� PXKDVHEH�� SDUD� YH�
ILQDQVDO�SL\DVD�NRQXODUòQò�NDSVD\DQ�G¾]HQOHPHOHUL�NDEXO�HWPL WLU��,GDW�������



WHGLNOHUL�JLEL� VODP�KXNXNXQX�X\JXODPDNWDQ�GD�ND©òQòUODU� �9RJHO� YH�
+D\HV�������V������� VO¤P°�PDKNHPHOHULQ�ROPDGò ò�ELU�RUWDPGD�� VO¤P°�
PDOL� V¸]OH PHOHU�KXNXNL� VH©LP�YH� DQOD PD]OòNODUò� ©¸]¾P�PDGGHOHULQL�
LKWLYD�HGHU��9RJHO�YH�+D\HV�������V�������%X�JLEL�GXUXPODUGD�LNL�\DN�
OD òPGD�EXOXQPDN�P¾PN¾QG¾U��%LULQFLVL�� VO¤P°�௕QDQVDO�V¸]OH PHOHULQ�
PH UXOX X� HU֢°�LONHOHUH�X\JXQOX X�JHUHNWLUGL L�L©LQ� HULDW֢ò�\¸QHWLP�
LGDUH�KXNXNX�RODUDN�X\JXODPDN�JHUHNLU��6¸]OH PHOHU�EX�W¾U�X]OD PDOD�
Uò�J¾YHQ�DOWòQD�DOPDN�¾]HUH�X\X PD]OòNODUòQ�©¸]¾P¾�L©LQ�NXOODQòODFDN�
YH� VODP�KXNXNXQX�J¸VWHUHQ�ELU�K¾NP¾�GH�L©HUHFHNWLU�� NLQFL�\DNOD òP�
X\X PD]OòNODUòQ� ©¸]¾P¾� L©LQ� ¾ONHQLQ� NHQGL� \DVDODUòQò� X\JXODPDNWòU��
�QFHNL� \DNOD òPD�J¸UH�� V¸]OH PHOHU� \DVDO� RUWDPGD� NRUXQPDOò� YH� DQ�
OD PD]OòNODU�WLFDUL�WDKNLP�\ROX\OD�NDUDUD�ED ODQPDOòGòU�� VO¤P°�௕QDQVDO�
V¸]OH PHOHULQH�X\JXQ�RODUDN�DQOD PD]OòNODUò�©¸]PHN�L©LQ�PHYFXW�\DVDO�
VLVWHPLQ�DOWHUQDWL௕QL�NXOODQPDN�\DVDO�VLVWHPLQ�W¾U¾QH�ED OòGòU��

<XNDUòGD�WDUWò òOGò ò�JLEL��PHGHQL�KXNXNXQ�X\JXODQGò ò�ELU�¾ONHGH�
VO¤P°�EDQNDFòOòN�LOH�LOJLOL�\DVDODU� VO¤P°�EDQNDFòOò òQ�JHQHO�¸]HOOLNOHULQL�
RUWD\D�NR\DU�YH�EXQODUòQ�\RUXPODQPDVòQò�PDKNHPHOHUH�EòUDNòU��

VO¤P°�EDQNDODU�NXOODQGòNODUò ௕QDQVDO�DUD©ODUò�WDQòPODPD�¸]J¾UO¾ ¾�
QH�VDKLS�ROVDODU�GD�\DVDGDNL�D\UòQWòODUòQ�HNVLNOL L�EHOLUVL]OLN�\DUDWPDNWD�
YH�\DVDO�ULVNOHUL�DUWòUPDNWDGòU���UQH LQ��(QGRQH]\D֢GDNL� VO¤P°�EDQND�
FòOòN��EDQNDFòOò òQ�\DVDO�\¸QOHUL\OH� LOJLOL�©H LWOL� VRUXQODUOD�NDU ò�NDU ò\D�
NDOPò WòU���]HOOLNOH�������YH������\DVDODUò�NDSVDPOò�GH LOGLU�YH�\DOQò]�
FD� VO¤P°�EDQNDFòOò òQ�WHPHO�XQVXUODUòQò�NDSVDU��<XNDUòGD�EDKVHGLOGL L�
¾]HUH��\DVDODU� VO¤P°�௕QDQVDO� L OHPOHULQ�¸QHPOL�\¸QOHULQL�Gò DUòGD� WXW�
PDNWDGòU��%X�QHGHQOH��EX�L OHPOHULQ�XQVXUODUò��WLFDUL�EDQNDFòOò òQ�\DVDO�
GD\DQDN�DODQòQD�JLUPHGL L�L©LQ�PXG¤UHEH�DNGLQL�NRUXPDN�]RUOD DFDNWòU��
0XG¤UHEH� DNGLQLQ� N¤U� SD\OD òP� LONHOHUL� V¸]OH PH� ¸]J¾UO¾ ¾� LONHVLQLQ�
NDSVDPòQD�JLUVH�GH�� V¸]OH PHQLQ� LNLOL�YH\D�©RNOX�P¾ONL\HW�JLEL�GL HU�
ED]ò�¸]HOOLNOHUL�YH�L௖DV�GXUXPXQD�G¾ PH�LKWLPDOL�PHGHQL�KXNXN�GRNW�
ULQL�WDUDIòQGDQ�\¸QHWLOHPH\HELOLU��'MRMRVXJLWR�������V������

QJLOL]�KXNXNXQXQ�NXUDOODUò HULDW�LONHOHUL�¾]HULQGH�K¾N¾P�V¾UHFH�
LQGHQ�+DPLG� ������� YH�9RJHO� YH�+D\HV� ������� QJLOL]� ¸UI� YH� ¤GHW�

KXNXNXQXQ�\¸QHWLP�LGDUH�KXNXNX�RODUDN�X\JXODQPDVòQò�WDUWò òUODU��%X�
GXUXPGD�GHOLOOHU�K¾N¾POHU� HULDWD�X\DU�DQFDN� QJLOL]�\DVDODUòQD�X\JXQ�
RODUDN�\¾U¾UO¾ H�NRQDFDN� HNLOGH�KD]òUODQòU��%X�\DNOD òP�WDU]ò��V¸]OH PH�



EL©LPL\OH�PXWDEDNDW�VD ODPDGò ò� L©LQ� VO¤P°�V¸]OH PHOHULQ�\RUXPODQ�
PDVò�YH�X\JXODQPDVò� VRUXQXQX�GR XUPDNWDGòU��%LU� V¸]OH PH\L� VO¤P°�
NòODQ�L OHPOHULQ�W¾P�DQD�XQVXUODUò�¸UI�¤GHW�KXNXNXQD�GD\DOò�PDKNHPH�
GH�E¾\¾N�RODVòOòNOD�RQXUODQGòUòODFDNWòU�

VO¤P°�௕QDQV�HQG¾VWULVLQLQ�E¾\¾PHVLQL�VD ODPDN�L©LQ��V¸]OH PHOHULQ�
HNOLQL�DQOD\DELOHQ��LKWLOD௖DUò�©¸]HELOHFHN�NXUXPODUD�YH\D� VO¤P°�PDK�
NHPHOHUH� LKWL\D©� GX\XOPDNWDGòU��%¸\OHFH� EX� V¸]OH PHOHU� \RUXPODQD�
ELOLU�YH�X\JXODQDELOLU��%¾W¾Q�PDKNHPH�VLVWHPLQLQ�GH L PHVL�EHNOHQH�
PH]NHQ��GL HUOHULQLQ�\DQò� VòUD�௕QDQVDO� L OHPOHUOH� LOJLOHQHQ�¸]HO� VO¤P°�
EDQND\D�VDKLS�ROPDN�ELU�©¸]¾PG¾U��%X�ED ODPGD��0DOH]\D� VODP°�௕�
QDQV�VHNW¸U¾�ED]ò�\DVDO�DOW\DSò�NXUXPODUò� LQ D�HWPHN�L©LQ�ELUND©�DGòP�
DWPò WòU��(Q�\¾NVHN�VHYL\HGH��0DOH]\D�<¾NVHN�0DKNHPHVL�� VODP°�EDQ�
NDFòOòN� YH�௕QDQV� LOH� LOJLOL� GDYDODUò� GHQHWOHPHN� L©LQ� \¾NVHN�PDKNHPH�
K¤NLPOHULQL�J¸UHYOHQGLUPL WLU�

$\UòFD�PDKNHPH� VLVWHPLQL� WDPDPODPDN� L©LQ�.XDOD� /XPSXU� %¸O�
JHVHO�7DKNLP�0HUNH]L�� VO¤P°�EDQNDFòOòN�YH�௕QDQVPDQ�NRQXODUòQGDNL�
DQOD PD]OòNODUò�©¸]PHN�L©LQ�XOXVDO�YH�XOXVODUDUDVò�GDYDODUGD�\HWNLOL�Nò�
OòQGò��0DOH]\D�0HUNH]�%DQNDVò VO¤P°�௕QDQV�VHNW¸U¾Q¾Q�HWNLQ�L OH\L LQL�
VD ODPDN�D\UòFD�̧ UI�YH�¤GHW�KXNXNXQD�GD\DOò�\DVDODUò�GH HUOHQGLUPHN�YH�
HULDW�LONHOHULQL�¸]¾PVHPHN�L©LQ�ELU�+XNXNL� QFHOHPH�.RPLWHVL�NXUGX�
�$]L]��������

���6218�
VODP�KXNXNL�JHOHQH LQLQ�X]XQ�ELU�WDULKL�ROPDVòQD�UD PHQ��©D GD

௕QDQVDO� VLVWHPH� LOL NLQ� WLFDUHW� KXNXNX� LOH�PHGHQL� KXNXN�� ¸UI� YH� ¤GHW�
KXNXNXQD� GD\DOò� KXNXNL� JHOHQHNOHUH� Nò\DVOD� JHOL PH� D DPDVòQGDGòU��
0DNDOH�� ©D GD ௕QDQVDO� RUWDPODU� L©LQ� VODP� WLFDUHW� KXNXNXQXQ�X\DU�
ODQDELOLUOLN�¸]HOOLNOHULQL� WDUWò PDNWD�YH� VO¤P°�௕QDQVPDQòQ�JHOL PHVLQL�
NROD\OD WòUDFDN� VO¤P°� \DVDO� VLVWHPL� JHOL WLUPHN� L©LQ� ED]ò� ¸QHULOHU� LOHUL�
V¾UPHNWHGLU��0HGHQL� KXNXN� NDQXQ�NR\XFXODUòQ�KXNXNX�� ¸UI� YH� ¤GHW�
KXNXNX�� K¤NLPOHU� YH� DYXNDWODUòQ� KXNXNX� RODUDN� DGODQGòUòODELOLUNHQ��
VO¤P�KXNXNX�IXNDK¤QòQ�KXNXNX�RODUDN�QLWHOHQGLULOHELOLU��)XNDK¤�KHP�
LODKL� KXNXNXQ� GH L PH]� ND\QDNODUò� � HULDW�� KHP� GH� LQVDQODUòQ� EXQOD�
Uò� \RUXPODQPDVòQò� �IòNòK�� GLNNDWH� DOòUNHQ� VODP� KXNXNXQXQ� JHOL LPL��



PHGHQL�KXNXN��¸UI�YH�¤GHW�KXNXNX�VLVWHPOHULQGH�EXOXQDQ�XVXOOHULQ�ELU�
NRPELQDV\RQX�RODUDN�G¾ ¾Q¾OHELOLU�� VO¤P�KXNXNXQD�\¸QHOLN�EX�PH\�
GDQ�RNXPD��௕QDQVDO�SL\DVDODUòQ�YH�DUDFòODUòQ�PRGHUQ�J¾QO¾N�LKWL\D©OD�
UòQò�NDU òODPDN�L©LQ�JHOHQHNVHO�¸UQHN�V¸]OH PHOHUGHQ�௕QDQVDO�V¸]OH PH�
OHU�ROX WXUPDNWò�� VO¤P°�௕QDQV�VHNW¸U¾Q¾Q�E¾\¾PHVLQLQ�\DNòQ�WDULK©HVL��
VODP�KXNXNXQXQ�GH L HQ�GXUXPODUD�X\DUODQDELOGL LQLQ�ELU�J¸VWHUJH�
VLGLU��

E¤KD�LONHVL�J¸]�¸Q¾QH�DOòQGò òQGD� VODP�WLFDUHW�KXNXNXQXQ� HULDWòQ�
NR\PX � ROGX X� VòQòUODU� LKODO� HGLOPHGL L� V¾UHFH� JHOL PH\H� D©òN� ROGX�
X�DQOD òOPDNWDGòU��+XNXN�ND\QD òQòQ�X\XPOXOXN�¸]HOOLNOHUL�YH� VODP�

KXNXNXQXQ� \DVDO� JHUHN©HOHUL� \DNòQGDQ� LQFHOHQPL WLU�� �D GD VODP�
¤OLPOHUL� YH�KXNXN©XODU��NODVLN�¸UQHN� V¸]OH PHOHUL�௕QDQVDO� V¸]OH PHOHU�
KDOLQH�JHWLUPHN�L©LQ�WDNGLUH� ¤\DQ�ELU�L �\DSDUNHQ�� VODP�WLFDUHW�KXNX�
NXQX�PRGHUQ�©D òQ�LKWL\D©ODUòQD�X\JXQ�KDOH�JHWLUPHN�L©LQ�KDOHQ�\D�
SòOPDVò�JHUHNHQ�©RN�L �YDUGòU��%XQX�P¾PN¾Q�NòOPDN�L©LQ��PDNDVòGXյ �
HU°յD�YH�PHYFXW�WHNQRORML\L�J¸]�¸Q¾QGH�EXOXQGXUDUDN� VODP�KXNXNX�
QXQ�JHOL WLULOPHVLQH�LKWL\D©�YDUGòU�

VODP�KXNXNX�]HQJLQ�ELU�KXNXN�WHRULVL�YH�NXUDOODUD�GD\DQDUDN�JHOL�
LUNHQ��௕QDQVDO�LOL NLOHUOH�LOJLOL� VO¤P°�NXUDOODUò�X\XPOX�KDOH�JHWLUHQ�\DVD�
YH� W¾]¾NOHU� JLEL� KXNXNL� DOW\DSòQòQ� GL HU� XQVXUODUò� LOH� DQOD PD]OòNODUò
©¸]HQ�NXUXPODUò�KDOD�ELU©RN�¾ONHGH�]D\òIWòU�

VODP�KXNXNXQXQ�X\XP�¸]HOOLNOHUL�NDSVDPOò�ELU� VO¤P°�௕QDQV�VHN�
W¸U¾Q¾Q�JHOL LPLQL�VD ODPDN�L©LQ�KXNXNL�DOW\DSòQòQ�J¾©OHQGLULOPHVL�LOH�
WDPDPODQPDOòGòU�� VODP�KXNXNXQXQ�DVòO�KHGH௕�J¸]�¸Q¾QH�DOòQGò òQGD�
JHOL LPL�\DOQò]FD�0¾VO¾PDQODUòQ�GH LO�� LQVDQOò òQ�E¾\¾N�ELU�NòVPòQòQ�
GD�\DUDUODQDELOHFH L�DOWHUQDWLI�ELU�PDOL� VLVWHPLQ�NXUXOPDVòQD�\DUGòPFò
RODELOPHNWLU��

5()(5$16/$5
$$2,),�$FFRXQWLQJ�DQG�$XGLWLQJ�2UJDQL]DWLRQ�IRU�,VODPLF�)LQDQFLDO�,QVWL�

WXWLRQV��������
$KPDG��$XVDI� ��������&RQWHPSRUDU\� 3UDFWLFHV� RI� ,VODPLF� )LQDQFLQJ�7HFKQLTXHV��

5HVHDUFK�3DSHU�1R������-HGGDK��,VODPLF�5HVHDUFK�DQG�7UDLQLQJ�,QVWLWX�
WH��,VODPLF�'HYHORSPHQW�%DQN�



$O�'KDUHHU��6��0��$O�$PHHQ���������$O�*KDUDU�LQ�&RQWUDFWV�DQG�LWV�( HFW�RQ
&RQWHPSRUDU\�7UDQVDFWLRQV�� (PLQHQW� 6FKRODUV� /HFWXUH� 6HULHV�1R�� ���� -HGGDK��

,VODPLF�5HVHDUFK�DQG�7UDLQLQJ�,QVWLWXWH��,VODPLF�'HYHORSPHQW�%DQN�
$O�$OZDQL��7DKD� -DELU� ��������8VXO�$O�)LTK�$O� VO¤P��6RXUFH�0HWKRGRORJ\� LQ�

,VODPLF�-XULVSUXGHQFH��5HVHDUFK�0RQRJUDSKV�1R�����+HUQGRQ��7KH�,Q�
WHUQDWLRQDO�,QVWLWXWH�RI�,VODPLF�7KRXJKW�

$UERXQD��0RKDPPHG�%XUKDQ���������֡&RPELQDWLRQ�RI�&RQWUDFWV�LQ�6KDULDK��
$�3RWHQWLDO�0HFKDQLVP�IRU�3URGXFW�'HYHORSPHQW�LQ�,VODPLF�)LQDQFH֢��
SDSHU�SUHVHQWHG�DW� WKH� ,QWHUQDWLRQDO�&RQIHUHQFH�RQ� ,VODPLF�%DQNLQJ��
5LVN� 0DQDJHPHQW�� 5HJXODWLRQ�� DQG� 6XSHUYLVLRQ�� -DNDUWD�� 6HSW�� ���
2FW���������

$]L]��=HWL�$NKWDU���������֡&XUUHQW�,VVXHV�DQG�'HYHORSPHQWV�LQ�,VODPLF�%DQ�
NLQJ�DQG�)LQDQFH֢��.H\QRWH�$GGUHVV��$6/,֢V�&RQIHUHQFH�RQ�'HYHORSLQJ�
,VODPLF�EDQNLQJ�DQG�&DSLWDO�0DUNHWV��֡1HZ�2SSRUWXQLWLHV��1HZ�0DU�
NHW�DQG�1HZ�)URQWLHU�LQ�,VODPLF�%DQNLQJ�DQG�)LQDQFH֢��.XDOD�/XPSXU��
���$XJXVW��������%,6�5HYLHZ���������

%DLOH\��0��-��DQG�3��+��5XELQ��������� ֡$�3RVLWLYH�7KHRU\�RI�/HJDO�&KDQJH֢��
,QWHUQDWLRQDO�5HYLHZ�RI�/DZ�DQG�(FRQRPLFV�������������

%HFN�7KRUVWHQ�DQG�5RVV�/HYLQH���������/HJDO�,QVWLWXWLRQV�DQG�)LQDQFLDO�'HYHORS�
PHQW��:RUOG�%DQN�3ROLF\�5HVHDUFK�:RUNLQJ�3DSHU�������:DVKLQJWRQ�
'&��7KH�:RUOG�%DQN��

%HFN�7KRUVWHQ��$VOL�'HPHUJXF�.XQW�DQG�5RVV�/HYLQH��������� ֡/DZ�DQG�)L�
QDQFH�

:K\�'RHV�/HJDO�2ULJLQ�0DWWHUյ��-RXUQDO�RI�&RPSDUDWLYH�(FRQRPLFV��������������
%HFN�7KRUVWHQ��$VOL�'HPHUJXF�.XQW�DQG�5RVV�/HYLQH���������/DZ�DQG�)LUPV�

$FFHVV� WR�)LQDQFH��:RUOG�%DQN�3ROLF\�5HVHDUFK�:RUNLQJ�3DSHU�������
:DVKLQJWRQ�'&��7KH�:RUOG�%DQN�

&DUVH��'DYLG� ��������'RFXPHQWDWLRQ� ULVN��RSHUDWLRQDO� ULVN�DQG� WKH�1HZ�&DSLWDO�
$FFRUG��%,6�5HYLHZ���������

&KDSUD��0��8PHU���������7RZDUGV�D�-XVW�0RQHWDU\�6\VWHP��/HLFHVWHU��7KH�,VOD�
PLF�)RXQGDWLRQ�

&KDSUD��0��8PHU�DQG�7DULTXOODK�.KDQ���������5HJXODWLRQ�DQG�6XSHUYLVLRQ�RI�
,VODPLF�%DQNV��2FFDVLRQDO�3DSHU�1R�� ��� -HGGDK�� ,VODPLF�5HVHDUFK� DQG�
7UDLQLQJ�,QVWLWXWH��,VODPLF�'HYHORSPHQW�%DQN�

%DNDU��0RKG�'DXG���������֡)RUHZRUG�WR�WKLV�HGLWLRQ֢��7KH�0HMHOOH��%HLQJ�$Q�



(QJOLVK�7UDQVODWLRQ�RI�0DMDOODK�HO�$KNDP�L�$GOL\D�DQG�$�&RPSOHWH�&RGH�
RI�,VODPLF�&LYLO�/DZ��.XDOD�/XPSXU��7KH�2WKHU�3UHVV�

'DOODK�$OEDUDND���������)DWDZD��6KDULյDK�5XOLQJV�RQ�(FRQRPLFV��-HGGDK��'DOODK�
$OEDUDND�*URXS��5HVHDUFK�DQG�'HYHORSPHQW�'HSW�

'MRMRVXJLWR��5H]D�$GLUDKPDQ���������֡ 5HODWLYH�6WDELOLW\�RI�&LYLO�DQG�&RPPRQ�
/DZ� 5HJLPHV� IRU� ,VODPLF� %DQNLQJ֢�� SDSHU� SUHVHQWHG� DW� ,QWHUQDWLRQDO�
&RQIHUHQFH�RQ� ,VODPLF�%DQNLQJ��5LVN�0DQDJHPHQW��5HJXODWLRQ�� DQG�
6XSHUYLVLRQ��-DNDUWD��6HSWHPEHU�����2FWREHU���������

'RZ�-RQHV�,QGH[HV���������*XLGH�WR�WKH�'RZ�-RQHV�,VODPLF�0DUNHW�,QGH[��'H�
FHPEHU������

KWWS���ZZZ�GMLQGH[HV�FRP�PGVLG[�GRZQORDGV�LPLBUXOHERRN�SGI
)DGHO��0RKDPPDG���������֡7KH�5HJXODWLRQ�RI�5LVN�LQ�,VODPLF�/DZ��WKH�&RP�

PRQ�/DZ�DQG�)HGHUDO�5HJXODWRU\�/DZ֢��LQ�3URFHHGLQJV�RI�WKH�)RXUWK�
+DUYDUG�8QLYHUVLW\�)RUXP�RQ�,VODPLF�)LQDQFH��6HSWHPEHU����2FWREHU�
���������&DPEULGJH��0DVVDFKXVHWWV�

(OJDUL��0RKDPHG�$OL���������֡7RZDUGV�DQ�,VODPLF�6WRFN�0DUNHW֢��,VODPLF�(FR�
QRPLF�6WXGLHV����������

+DOO��$XVWHQ���������֡7KH�6\PSKRQ\�*HPV�&DVH֢��SUHVHQWHG�DW�'RFXPHQWDWL�
RQ�RI�,VODPLF�%DQNLQJ�3URGXFWV��&RQIHUHQFH�DQG�:RUNVKRS��/RQGRQ�
-XO\�������������

+DPPDG��$KPDG�=DNL���������,VODPLF�/DZ��8QGHUVWDQGLQJ�-XULVWLF�'L HUHQFHV��
,QGLDQDSROLV��$PHULFDQ�7UXVW�3XEOLFDWLRQV�

+DPLG��0RKDPHG�(O�)DWLK���������֡)DFLQJ�WKH�&KDOOHQJHV�WR�,VODPLF�%DQNLQJ��
$Q�2YHUYLHZ�RI�,VVXHV֢��LQ�&KULVWLDQ�YRQ�%DU��(GLWRU���,VODPLF�/DZ�DQG�LWV�
5HFHSWLRQ�E\�WKH�&RXUWV�LQ�WKH�:HVW��.ROQ��&DUO�+H\PDQQV�9HUODJ�.*�

+DVVDQ��+XVVDLQ�+DPLG���������֡7KH�-XULVSUXGHQFH�RI�)LQDQFLDO�7UDQVDFWLRQV�
�)LTK�$O�0XDPODW�֢��LQ�$XVDI�$KPDG�DQG�.D]LP�5D]D�$ZDQ��(GLWRUV���
/HFWXUHV� RQ� ,VODPLF� (FRQRPLFV�� -HGGDK�� ,VODPLF�5HVHDUFK� DQG�7UDLQLQJ�
,QVWLWXWH��,VODPLF�'HYHORSPHQW�%DQN�

,GDW��'KDQL�*XQDZDQ� �������� ֡,VODPLF�%DQNLQJ�'HYHORSPHQW� LQ� ,QGRQHVLD��
3URVSHFWV�DQG�&KDOOHQJHV֢��PLPHR�

,57,�DQ�,)$���������5HVROXWLRQV�DQG�5HFRPPHQGDWLRQV�RI�WKH�&RXQFLO�RI�WKH�,V�
ODPLF�)LTK�$FDGHP\�� -HGGDK�� ,VODPLF�5HVHDUFK� DQG�7UDLQLQJ� ,QVWLWXWH��
,VODPLF�'HYHORSPHQW�%DQN�



,VODKL��$EGXO�$]LP���������(FRQRPLF�&RQFHSWV�RI�,EQ�7DLPL\DK��,VODPLF�(FRQR�
PLF�6HULHV�����/HLFHVWHU��7KH�,VODPLF�)RXQGDWLRQ�

.DKI��0RQ]HU�DQG�7DULTXOODK�.KDQ���������3ULQFLSOHV�RI�,VODPLF�)LQDQFLQJ��5H�
VHDUFK�3DSHU�1R������-HGGDK��,VODPLF�5HVHDUFK�DQG�7UDLQLQJ�,QVWLWXWH��
,VODPLF�'HYHORSPHQW�%DQN�

.DPDOL��0RKDPPDG�+DVKLP���������,VODPLF�&RPPHUFLDO�/DZ��$Q�$QDO\VLV�RI�
)XWXUHV�DQG�2SWLRQV��&DPEULGJH��8.��7KH�,VODPLF�7H[WV�6RFLHW\�

.DPDOL��0RKDPPDG�+DVKLP���������)LTKL�,VVXHV�LQ�&RPPRGLW\�)XWXUHV��SD�
SHU�SUHVHQWHG�DW�WKH�)LIWK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�,VODPLF�(FRQR�
PLFV�DQG�)LQDQFH��%DKUDLQ��2FWREHU�����������

.KDQ��0��)DKLP���������&RPSDUDWLYH�(FRQRPLFV�RI�6RPH�,VODPLF�)LQDQFLQJ�7HFK�
QLTXHV��5HVHDUFK�3DSHU�1R������-HGGDK��,VODPLF�5HVHDUFK�DQG�7UDLQLQJ�
,QVWLWXWH��,VODPLF�'HYHORSPHQW�%DQN�

.KDQ��0��)DKLP�DQG�/D\DFKL�)HGGDG���������֡7KH�*URZWK�RI�,VODPLF�)LQDQFLDO�,Q�
GXVWU\��1HHG�)RU�6HWWLQJ�6WDQGDUGV�IRU�6KDUL>DK�$SSOLFDWLRQ֢��SDSHU�SUHVHQWHG�
DW�WKH��WK�+DUYDUG�8QLYHUVLW\�)RUXP�LQ�,VODPLF�)LQDQFH��0D\�����������

.KDURID��$OD�(GGLQ���������3KLORVRSK\�RI�,VODPLF�6KDULյDK�DQG�LWV�&RQWULEXWLRQ�WR�WKH�
6FLHQFH�RI�&RQWHPSRUDU\�/DZ��(PLQHQW�6FKRODUV�/HFWXUH�6HULHV�����-HGGDK��
,VODPLF�5HVHDUFK�DQG�7UDLQLQJ�,QVWLWXWH��,VODPLF�'HYHORSPHQW�%DQN�

.RUQKDXVHU��/HZLV���������֡ /HJDO�3KLORVRSK\��7KH�(FRQRPLF�$QDO\VLV�RI�/DZ֢��
LQ�(GZDUG�1��=DOWD��HG����7KH�6WDQIRUG�(QF\FORSHGLD�RI�3KLORVRSK\��:LQ�
WHU������(GLWLRQ���KWWS���SODWR�VWDQIRUG�HGX�HQWULHV�OHJDO�HFRQDQDO\VLV�

/D�3RUWD��5���)��/RSH]�GH�6LODQHV��$��6KOHLIHU��DQG�5�:�9LVKQ\���������,QYHVWRU�
3URWHFWLRQ�DQG�&RUSRUDWH�*RYHUQDQFH��-RXUQDO�RI�)LQDQFH��������������

0DOODW��&KLEOL���������7KH�5HQHZDO�RI�,VODPLF�/DZ��0XKDPPDG�%DTHU�DV�6DGU��
1DMDI�DQG�6KLյ,�,QWHUQDWLRQDO��&DPEULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV�

0DVXG��0XKDPPDG�.KDOLG� ��������6KDWLELյV� 3KLORVRSK\� RI� ,VODPLF� /DZ�� ,VOD�
PLF� 5HVHDUFK� ,QVWLWXWH�� VO¤PDEDG�� ,QWHUQDWLRQDO� ,VODPLF� 8QLYHUVLW\�
VO¤PDEDG�

0HUU\PDQ�� -��+�� ��������7KH�&LYLO� /DZ�7UDGLWLRQ��$Q� ,QWURGXFWLRQ� WR� WKH�
/HJDO� 6\VWHPV� RI�:HVWHUQ�(XURSH� DQG�/DWLQ�$PHULFD� ��QG�(GLWLRQ���
6WDQIRUG��6WDQIRUG�8QLYHUVLW\�3UHVV�

2ZVLD��3DUYL]���������)RUPDWLRQ�RI�&RQWUDFW��$�&RPSDUDWLYH�6WXG\�XQGHU�(QJOLVK��
)UHQFK��,VODPLF�DQG�,UDQLDQ�/DZ��/RQGRQ��*UDKDP�	�7URWPDQ�



3KLOLSV��$EX�$PHHQDK�%LODO���������7KH�(YROXWLRQ�RI�)LTK��,VODPLF�/DZ�DQG�WKH�
0DGK�KDEV���.XDOD�/XPSXU��$�6��1RRUGHHQ�

3LVWRU��.���<��.HLQDQ��-��.OHLQKHLVWHUNDPS��DQG�0�'��:HVW���������֡7KH�(YR�
OXWLRQ�RI�&RUSRUDWH�/DZ֢�8QLYHUVLW\�RI�3HQQV\OYDQLD�-RXUQDO�RI�,QWHUQDWLR�
QDO�(FRQRPLFV�DQG�/DZ��������������

5D\QHU��6�(�� ��������7KH�7KHRU\�RI�&RQWUDFWV� LQ� ,VODPLF�/DZ��/RQGRQ��*UDKDP�	�
7URWPDQ�

6DOHK��1DELO�$����������8QODZIXO�*DLQ�DQG�/HJLWLPDWH�3URࣾW�LQ�,VODPLF�/DZ��5LED��
*KDUDU��DQG�,VODPLF�%DQNLQJ��/RQGRQ��*UDKDP�	�7URWPDQ�

6DQWRPHUR�$QWKRQ\�0��DQG�'DYLG�)��%DEEHO���������)LQDQFLDO�0DUNHWV��,QVWUX�
PHQWV��DQG�,QVWLWXWLRQV��1HZ�<RUN��0F*UDZ�+LOO�,UZLQ�

6LGGLTL��0��1HMDWXOODK������D���5LED��%DQN�,QWHUHVW��DQG�WKH�5DWLRQDOH�RI�,WV�3URKL�
ELWLRQ��9LVLWLQJ�6FKRODUV�5HVHDUFK�6HULHV�1R�����-HGGDK��,VODPLF�5HVHDUFK�
DQG�7UDLQLQJ�,QVWLWXWH��,VODPLF�'HYHORSPHQW�%DQN�

6LGGLTL��0��1HMDWXOODK������E���֡ .H\QRWH�$GGUHVV֢�DW�WKH�5RXQGWDEOH�RQ�,VODPLF�
(FRQRPLFV��&XUUHQW�6WDWH�RI�.QRZOHGJH�DQG�'HYHORSPHQW�RI�WKH�'LVFLSOLQH��
KHOG�DW� -HGGDK��0D\��������������RUJDQL]HG�E\�,VODPLF�5HVHDUFK�DQG�
7UDLQLQJ�,QVWLWXWH��,VODPLF�'HYHORSPHQW�%DQN��-HGGDK�DQG�$UDE�3ODQ�
QLQJ�,QVWLWXWH��.XZDLW�

7DULT��$OL�$UVDODQ���������0DQDJLQJ�)LQDQFLDO�5LVNV�RI�6XNXN�6WUXFWXUHV��0DVWHUV�
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