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WKHP�GHILQH�SURFHVV�FKDUDFWHULVWLFV��(TXDWLRQV�DUH�OLQHDU�DQG�WKHLU�FRHIILFLHQWV�KDYH�

SUHGLFWHG�E\�RUGLQDU\�OHDVW�VTXDUHV�PHWKRG�

7KH�PRGHO�SUHGLFWV�WKH�YDOXHV�RI�SURFHVV�FKDUDFWHULVWLFV�JUDGXDOO\�DFFRUGLQJ�WR�YDOXHV�

RI�H[WHUQDO�DQG�SUHYLRXVO\�GHWHUPLQHG�YDULDEOHV��DQG�ILQDOO\�DFKLHYHV�WKH�SUHGLFWHG�YDOXHV�

RI�WKH�ILQDO�SURGXFW�FKDUDFWHULVWLFV��7KH�PRGHO�KDV�UXQ�E\�V\VWHPDWLF�DQG�VWRFKDVWLF�

VLPXODWLRQ�DSSOLFDWLRQV��%\�HYDOXDWLQJ�WKH�UHVXOWV�WKDW�REWDLQHG�IURP�WKHVH�DSSOLFDWLRQV��

QHZ�WROHUDQFH�LQWHUYDOV�KDYH�GHWHUPLQHG�IRU�SURFHVV�FKDUDFWHULVWLFV�ZKLFK�LPSURYHV�WKH�

SHUIRUPDQFH�RI�WKH�ILQDO�SURGXFW�FKDUDFWHULVWLFV��7KHVH�LQWHUYDOV�WKDW�DUH�ORZHU�WKDQ�SUHVHQW�

VLWXDWLRQ�KDYH�LPSURYHG�WKH�SHUIRUPDQFH�DQG�LQFUHDVHG�WKH�SURFHVV�FDSDELOLWLHV�WR

DFFHSWDEOH�OHYHOV�
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3URVHV�LPDODWÕQGD�SHUIRUPDQV�|OoPH�YH�L\LOHúWLUPH\H�\|QHOLN�RODUDN�ELU�PRGHOOHPH�

\DNODúÕPÕ�JHUoHNOHúWLUGL÷LP�GRNWRUD�WH]�oDOÕúPDPGD�KLoELU�NRQXGD�GHVWH÷LQL�HVLUJHPH\HQ�

KRFDP�3URI��'U��2UKDQ�.858h=h0¶H��WH]�L]OHPH�NRPLWHOHULQGHNL�NDWNÕODUÕQGDQ�GROD\Õ�

3URI��'U��+LNPHW�5(1'(�YH�<UG��'Ro��'U��&DQ�'��.g.6$/¶D��WH]�G|QHPLP�ER\XQFD�KHU�

W�UO��NRQXGD�GHVWHNOHULQL�KLVVHWWL÷LP�KRFDODUÕPD��oDOÕúPD�DUNDGDúODUÕPD�YH�DLOHPH�VRQVX]�

WHúHNN�UOHU�
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3HUIRUPDQV�|Oo�P�QH�RODQ�LOJL�)��:��7D\ORU¶XQ�oDOÕúPDODUÕ�LOH�EDúODPÕú�YH�J�Q�P�]H�

NDGDU�DUWDUDN�GHYDP�HWPLúWLU��%DúODQJÕoWD�HNRQRPLNOLN��YHULPOLOLN�JLEL�NDYUDPODUOD�|]GHú�

NDEXO�HGLOHQ�SHUIRUPDQV�DQOD\ÕúÕ��JHOLúLP�V�UHFL�LoHULVLQGH�ELU�\|QHWLP�VLVWHPL�DQOD\ÕúÕQD�

G|Q�úP�úW�U�� *�Q�P�]GH�SHUIRUPDQV�\|QHWLPL��DOW�ELOHúHQOHUL�YH�oHYUHVHO�HWNLOHúLPOHUL�

LOH�LúOHWPH�VLVWHPLQLQ�UHNDEHWoLOL÷LQLQ�DUWÕUÕOPDVÕQGD�YH�JHOLúLPLQ�V�UHNOL�NÕOÕQPDVÕQGD�

|QHPOL�ELU�XQVXU�ROPXúWXU��g]HOOLNOH�|Oo�P�YH�DQDOL]�DOW�ELOHúHQOHULQGHQ�VD÷ODGÕ÷Õ�

J H U L E L O G L U LP � L O H � V W U D W H M L N � S O DQ O D U Õ Q � YH � ND O L W H � \|QHWLP�VLVWHPL�oDOÕúPDODUÕQÕQ�

\DSÕODQGÕUÕOPDVÕQGD�YH�EDúDUÕ\OD�X\JXODQPDVÕQGD�\DGVÕQDPD]�ELU�|QHPH�VDKLSWLU��(WNLQ�ELU�

SHUIRUPDQV�\|QHWLP�VLVWHPL�X\JXODPDVÕ��GR÷UX�DODQODUGD�YH�]DPDQODUGD��GR÷UX�|Oo�WOHUOH�

|Oo�OP�ú��GR÷UX�YHULOHULQ�X\JXQ�WHNQLNOHUOH�DQDOL]�HGLOPHVLQL�JHUHNWLUPHNWHGLU��

hUHWLP�VLVWHPOHULQGH�SHUIRUPDQV�|OoPH�YH�DQDOL]LQH�LOLúNLQ�\DSÕODFDN�oDOÕúPDODUÕQ�

\DSÕVÕQÕ�LPDODW�W�U�Q�Q�|]HOOLNOHUL�EHOLUOHPHNWHGLU��.RQX\D�EDNÕú�DoÕVÕQD�J|UH�IDUNOÕ�

úHNLOOHUGH�VÕQÕIODQGÕUÕODELOHQ��UHWLP�VLVWHPOHUL��IDEULNDV\RQ��PRQWDM�YH�SURVHV�LPDODW�

VLVWHPOHUL�ROPDN��]HUH��o�DQD�JUXSWD�HOH�DOÕQDELOPHNWHGLU��%X�DGODQGÕUPDODU��D\QÕ�]DPDQGD�

LPDODW�VLVWHPOHULQLQ�HQG�VWUL�JUXSODQGÕUPDODUÕQÕ�WDQÕPODPDNWDGÕU��%X�oDOÕúPD��SURVHV�

HQG�VWULVLQGH�LPDODW�SURVHVL�SHUIRUPDQVÕQÕ�L\LOHúWLUPH\H�RGDNODQPÕúWÕU��'ROD\ÕVÕ\OD��W�P�

IDEULND\D�YH�ILQDQVDO�SHUIRUPDQVD�DLW�|Oo�P�YH�DQDOL]OHU�oDOÕúPD�NDSVDPÕ�GÕúÕQGD�

WXWXOPXúWXU��dDOÕúPDGD��SURVHV�HQG�VWULVLQGH�IDDOL\HW�J|VWHUHQ�ELU�IDEULNDQÕQ�D\QD�LPDODW�

SURVHVLQLQ�SHUIRUPDQVÕQÕ�|OoPHN�YH�L\LOHúWLUPHN�DPDFÕ\OD�ELU�PRGHOOHPH�\DNODúÕPÕ�

JHUoHNOHúWLULOPLúWLU��%X�DPDoOD�NXUJXODQDQ�SURVHVLQ�\DSÕVDO�PRGHOL�oDOÕúWÕUÕODUDN��QLKDL��U�Q�

NDUDNWHULVWLNOHULQLQ�SHUIRUPDQVÕQÕ�L\LOHúWLUHQ�\HQL�WROHUDQV�DUDOÕNODUÕ�EHOLUOHQPLúWLU��

%HOLUOHQHQ�\HQL�WROHUDQV�DUDOÕNODUÕ�LWLEDUL\OH�SURVHVLQ�\HWHUOLOL÷L�YH�SHUIRUPDQV�GH÷HUOHUL�

KHVDSODQDUDN�PHYFXW�GXUXPOD�NDUúÕODúWÕUÕOPÕúWÕU��

dDOÕúPDQÕQ�ELULQFL�E|O�P�QGH��SHUIRUPDQV�NDYUDPÕQÕQ�WDQÕPÕ��JHOLúLP�V�UHFL�

DQODWÕOGÕNWDQ�VRQUD�VLVWHP�YH�VLVWHP�\DNODúÕPÕ�NDYUDPODUÕQD�\HU�YHULOPLúWLU��=LUD��JHUHN�

PRGHOLQ�NXUJXODQPDVÕQGD�YH�o|]�P�QGH�JHUHNVH�WHRULN�DoÕNODPDODUGD�VRUXQODU�VLVWHPLQH��

VLVWHP�\DNODúÕPÕ�WHPHO�DOÕQDUDN��E�W�QVHOOLN�DoÕVÕQGDQ�\DNODúÕOPÕúWÕU��'DKD�VRQUD�

SHUIRUPDQV�\|QHWLP�VLVWHPLQLQ�WDQÕPÕ��NDSVDPÕ��JHOLúLP�V�UHFL�YH�HWNLOHúLPOHUL�

DQODWÕOPÕúWÕU��%X�HWNLOHúLPOHU��LoVHO�YH�oHYUHVHO�XQVXUODUOD�ROPDN��]HUH�LNL\H�D\UÕOPÕú�YH�

úHPDWL]H�HGLOPLúWLU�
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øNLQFL�E|O�PGH��|QFHOLNOH��UHWLP�YH�LPDODW�VLVWHPOHULQLQ�WDQÕPÕ��VÕQÕIODQGÕUPDODUÕ�YH�

|]HOOLNOHUL�LQFHOHQPLúWLU��(QG�VWUL\HO�VLVWHP�NDYUDPÕ�YH��UHWLP�VLVWHPOHUL � L O LúNLVL �

GH÷HUOHQGLULOHUHN��oDOÕúPDQÕQ�DPDFÕQD�X\JXQ�HQG�VWUL�JUXSODUÕ�VÕQÕIODQGÕUPDVÕ�\DSÕOPÕúWÕU��

'DKD�VRQUD�SURVHV�HQG�VWULVLQLQ�|]HOOLNOHUL�YH�GL÷HU�LPDODW�HQG�VWULOHUL�RODQ�IDUNOÕOÕNODUÕ�

\DSÕVDO��IRQNVL\RQHO�YH�RSHUDV\RQHO�|]HOOLNOHU�LWLEDUL\OH�LQFHOHQPLúWLU��$\UÕFD��DNÕú�YH�SDUWL�

WLSL�SURVHV�HQG�VWULOHUL�DUDVÕQGDNL�IDUNOÕOÕNODU�EHOLUJLQOHúWLULOPH\H�oDOÕúÕOPÕúWÕU��

ho�QF��E|O�PGH��LPDODW�SHUIRUPDQVÕ�NDYUDPÕ�YH�|Oo�P��LQFHOHQGLNWHQ�VRQUD�SURVHV�

NRQWURO�YH�\HWHUOLOLN�NDYUDPODUÕQÕQ�WDQÕP�YH�DPDoODUÕQD�\HU�YHULOPLú��HQG�VWUL\HO�VLVWHPOHU�

DoÕVÕQGDQ�SURVHV�NRQWURO�Q�Q�IDUNOÕODúDQ�\|QOHUL�LUGHOHQPLúWLU��'DKD�VRQUD�SURVHV�

HQG�VWULVLQGH�SURVHV�NRQWURO�Q�Q�\HUL �YH�|QHPL��]HULQGH�GXUXOPXúWXU� �$\UÕFD� �

NXOODQÕOPDNWD�RODQ�IDUNOÕ�SURVHV�NRQWURO�WHNQLNOHUL�LQFHOHQHUHN�oDOÕúPDQÕQ�DPDFÕQD�X\JXQ�

ELU�VÕQÕIODQGÕUPD�\DSÕOPÕúWÕU�

dDOÕúPDQÕQ�G|UG�QF��E|O�P�Q���PRGHOOHPH�\DNODúÕPÕ�ROXúWXUPDNWDGÕU��%X�E|O�PGH��

|QFHOLNOH�SURVHVLQ�|]HOOLNOHUL�YH�LúOH\Lú�\DSÕVÕQD�\HU�YHULOPLúWLU��'DKD�VRQUD�oDOÕúPDGD�

L]OHQHQ�DOJRULWPLN�DGÕPODU�úHPDWL]H�HGLOHUHN��YHUL�WRSODPD��\DSÕODQGÕUPD�YH�PRGHOOHPH�

DúDPDODUÕQGD�L]OHQHQ�\|QWHP�VLVWHPDWLN�RODUDN�DQODWÕOPÕúWÕU��%LU�VRQUDNL�EDúOÕNWD��SURVHVLQ�

PHYFXW�GXUXPX��NRQWURO�JUDILNOHUL�YH�\HWHUOLOLN�KHVDSODPDODUÕ�LOH�DQDOL]�HGLOHUHN�

GH÷HUOHQGLULOPLúWLU��$\UÕFD�EX�EDúOÕN�DOWÕQGD�oDOÕúPDGD�NXOODQÕODQ�JUDILNOHU�YH�SURVHV�

\HWHUOLOLN�IRUP�OOHULQH�LOLúNLQ�ELOJLOHUH�\HU�YHULOPLúWLU��.XUJXODQDQ�PRGHOLQ�\DSÕVDO�

|]HOOLNOHUL�DQODWÕOGÕNWDQ�VRQUD�PRGHO�oDOÕúWÕUÕODUDN�QLKDL��U�Q�NDUDNWHULVWLNOHULQLQ�

SHUIRUPDQVÕQÕ�L\LOHúWLUHQ�\HQL�WROHUDQV�DUDOÕNODUÕ�EHOLUOHQPLúWLU��(Q�VRQ�DúDPDGD�LVH�PRGHOLQ�

�UHWWL÷L�VRQXoODU��JHUHN�\HQL�WROHUDQV�DUDOÕNODUÕ�JHUHNVH�\HWHUOLOLN�DoÕVÕQGDQ�PHYFXW�GXUXPOD�

NDUúÕODúWÕUÕOPÕúWÕU��
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�UHWLPLQGH�NXOODQÕODQ�ND\QDNODUÕQ�PLNWDUÕ�DUDVÕQGDNL�LOLúNL\L�LIDGH�HGHQ�YHULPOLOLN��

JHQHOOLNOH�dÕNWÕ�*LUGL�RUDQÕ\OD�IRUP�OH�HGLOPHNWHGLU��6WDUU��������V�����9HULPOLOL÷L��WRSODP�

YHULPOLOLN��WRSODP�IDNW|U�YHULPOLOL÷L�YH�NÕVPL�YHULPOLOLN�JLEL�IDUNOÕ�ER\XWODUGD�HOH�DOPDN�

P�PN�QG�U��9HULPOLOLNOH�\DNÕQGDQ�LOLúNLVL�RODQ�GL÷HU�NDYUDPODU�LVH�HWNLQOLN��HIILFLHQF\��YH�

HWNHQOLNWLU��HIIHFWLYHQHVV���(WNLQOLN��³\DSWÕ÷ÕQÕ�GR÷UX�\DSPDN´��HWNHQOLN�LVH�³GR÷UX�RODQÕ�

\DSPDN´�RODUDN�WDQÕPODQPDNWDGÕU�

�������¶OL�\ÕOODUGDQ�LWLEDUHQ�NÕVDFD�³W�NHWLFL\L�WDWPLQ�HGHUHN�NDU�VD÷ODPD´�RODUDN�LIDGH�

HGLOHQ�W�NHWLFL�\|QHOLPOL�SD]DUODPD�DQOD\ÕúÕQÕQ�JHOLúPHVL��0XFXN��������V�����\|QHWLPLQ�

SHUIRUPDQV�DQOD\ÕúÕQÕ�GD�GH÷LúWLUPLú��EDúDUÕ\Õ�|OoPHGH�W�NHWLFL�WDWPLQL��NDOLWH��GD÷ÕWÕP�

J�YHQLOLUOL÷L��GHOLYHU\�UHOLDELOLW\��JLEL�\HQL�J|VWHUJHOHU�|QHP�ND]DQPD\D�EDúODPÕúWÕU�

3HUIRUPDQV�NDYUDPÕQÕQ�JHQLúOH\HQ�\DSÕVÕQÕ�7DQJHQ���������ùHNLO����¶GH�J|VWHULOHQ�ho�

3��3URGXFWLYLW\�3URILWDELOLW\�3HUIRUPDQFH��PRGHOL�LOH�LIDGH�HWPLúWLU��0RGHOLQ�PHUNH]LQGH�

oÕNWÕ�YH�JLUGL�RUDQODUÕ�úHNOLQGH�LIDGH�HGLOPLú�YHULPOLOLN�\HU�DOPDNWDGÕU��.DUOÕOÕN��oÕNWÕ�YH�

JLUGL�DUDVÕQGDNL�LOLúNL�RODUDN�J|U�OPHNOH�ELUOLNWH�GDKD�oRN�IL\DW�IDNW|UOHULQLQ�HWNLOHULQL�

LoHUPHNWHGLU��3HUIRUPDQV�LVH�NDOLWH��KÕ]��GD÷ÕWÕP�YH�HVQHNOLN�JLEL�PDOL\HW�GÕúÕ�IDNW|UOHULQ�

\DQÕ�VÕUD�NDUOÕOÕ÷Õ�YH�YHULPOLOL÷L�GH�NDSVD\DQ�ELU�úHPVL\H�RODUDN�QLWHOHQGLULOPHNWHGLU��

0RGHOGH�HWNHQOLN��W�NHWLFLOHU�LoLQ�GH÷HU�\DUDWPDN�LOH�LOLúNLOHQGLULOPLú�YH�LPDODW�G|Q�ú�P�

V�UHoOHULQLQ�oÕNWÕODUÕ��]HULQH�RGDNODQÕOGÕ÷ÕQGD�NXOODQÕODQ�NDYUDP�RODUDN�HOH�DOÕQPÕúWÕU��

(WNLQOLN�LVH�ND\QDNODUÕQ�NXOODQÕPÕ�LOH�LOLúNLOHQGLULOPLú�YH�G|Q�ú�P�V�UHFLQGH�JLUGLOHULQ�

GDKD�L\L�QDVÕO�NXOODQÕODFD÷ÕQÕ�WHPVLO�HGHQ�NDYUDP�ROPXúWXU��

ùHNLO������ho�3�PRGHOL��7DQJHQ��������V���

dÕNWÕ

*LUGL

(WNHQOLN

(WNLQOLN

9HULPOLOLN

.DOLWH��GD÷ÕWÕP��
KÕ]��HVQHNOLN

)L\DW�L\LOHúWLUPHVL.DUOÕOÕN

3HUIRUPDQV
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øúOHWPHOHUGH�SHUIRUPDQV�DQOD\ÕúÕQGD�JHOLQHQ�HQ�VRQ�QRNWD�SHUIRUPDQV�NDYUDPÕQÕQ�ELU�

\|QHWLP�VLVWHPL�PDQWÕ÷Õ�LoHULVLQGH�HOH�DOÕQGÕ÷Õ�SHUIRUPDQV�\|QHWLP�DQOD\ÕúÕGÕU��$UWÕN�

LúOHWPHOHU��LúOHWPH�VWUDWHMLVL�YH�DPDoODUÕ��|UJ�W�\DSÕVÕ��NXOODQÕODQ�WHNQRORML�YH�oDOÕúDQODUÕQ�

H÷LWLPL�JLEL�LúOHWPH�LoL�\DSÕODQODUÕQ�\DQÕ�VÕUD��W�NHWLFL�EHNOHQWLOHUL��UDNLSOHULQ�SHUIRUPDQVÕ�

JLEL�GÕú�oHYUH�NRQXODUÕQÕ�GD�GLNNDWH�DODUDN�SHUIRUPDQVODUÕQÕ�JHOLúWLUPH\H�YH�\|QHWPH\H�

oDOÕúPDNWDGÕUODU�

���� 6LVWHP�YH�6LVWHP�<DNODúÕPÕ�.DYUDPODUÕ

6LVWHP�HQ�\DOÕQ�KDOL\OH��ELUELUL\OH�HWNLOHúLPOL�SDUoDODUÕQ�ROXúWXUGX÷X�E�W�QG�U��'HWD\D�

LQLOGL÷LQGH�VLVWHP��³|QFHGHQ�VDSWDQDQ�ELU�YH\D�GDKD�ID]OD�DPDFÕ�JHUoHNOHúWLUPH\H�

\|QOHQGLULOPLú��ELUELUL\OH�HWNLOHúLPOL�DOW�HOHPDQODUGDQ�ROXúDQ�YH�\DúDPÕQÕ�GHYDP�

HWWLUHELOPHN�LoLQ�NHQGL�\DSÕVÕQGDNL�YH\D�oHYUHVLQGHNL�ND\QDNODUÕ�NXOODQDQ�RUJDQL]H�E�W�Q´�

�.XUX�]�P��������V����RODUDN�WDQÕPODQPDNWDGÕU�

7DQÕPGD�|Q�SODQD�oÕNDQ�ELULQFL�XQVXU��EHOLUOL�SDUoDODUÕQ�ROXúWXUGX÷X�RUJDQL]H�

E�W�QO�NW�U��%�W�QO�N��VLVWHPLQ�KHU�ELU�SDUoDVÕQÕQ�GL÷HU�W�P�SDUoDODUD�YH�VLVWHPH��KHUKDQJL�

ELU�SDUoDGDNL�ELU�GH÷LúLNOL÷LQ�GL÷HU�W�P�SDUoDODUÕ�YH�VLVWHPLQ�E�W�Q�Q��HWNLOH\HFHN�úHNLOGH�

ED÷ODQPÕú�ROPDVÕQÕ�LIDGH�HWPHNWHGLU��%DUXWoXJLO��������V����

3DUoDODU��VLVWHPLQ�HOHPDQODUÕGÕU�YH�VLVWHPGHQ�D\UÕ�G�ú�Q�OG�NOHULQGH�NHQGLOHULQH�|]J��

LúOH\Lú�|]HOOLNOHUL�EXOXQPDNWDGÕU��$QFDN��VLVWHP�LoHULVLQGH�ELUOLNWH�oDOÕúWÕUÕOGÕNODUÕQGD��

NDUúÕOÕNOÕ�HWNLOHúLPGHQ�ND\QDNODQDQ�ELU�VLQHUML�ROXúWXUPDNWD�YH�VLVWHP�oÕNWÕVÕ��]HULQGH��

ELUH\VHO�NDWNÕODUÕQÕQ�WRSODPÕQGDQ�GDKD�ID]OD�HWNL�\DUDWPDNWDGÕUODU��6FKURHGHU��������V�������

6LVWHPLQ�HOHPDQODUÕ�D\QÕ�]DPDQGD�VLVWHPLQ�DOW�VLVWHPOHULQL�ROXúWXUPDNWDGÕU��6LVWHP�

IDDOL\HWL��EX�DOW�VLVWHPOHU�DUDVÕQGDNL�IRQNVL\RQHO�LOLúNLOHULQ�ELU�VRQXFX�RODUDN�RUWD\D�

oÕNPDNWDGÕU�

6LVWHPL�ROXúWXUDQ�HOHPDQODU��RUWDN�ELU�YH\D�ELUGHQ�ID]OD�DPDFÕ�JHUoHNOHúWLUPH\H�

\|QHOPLúOHUGLU��6LVWHPGH�DQD�DPDoODUÕQ�\DQÕ�VÕUD�EX�DPDoODUÕ�JHUoHNOHúWLUPH\H�G|Q�N�DOW�

DPDoODUGD�ROXúWXUXODELOPHNWHGLU��$PDoODUÕQ�ID]ODODúPDVÕ�YH�oHOLúLN�ROPDVÕ�VLVWHPLQ�

NDUPDúÕNOÕ÷ÕQÕ�GD�DUWÕUPDNWDGÕU��$PDoODUÕQ�|Oo�OHELOLU�GH÷HUOHUGHQ�ROXúPDVÕ�VLVWHP�

SHUIRUPDQVÕQÕQ�|Oo�OPHVLQH�\|QHOLN�WHNQLNOHULQ�NXOODQÕOPDVÕQD�RODQDN�WDQÕPDNWDGÕU�
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6LVWHPLQ�ND\QDNODUÕ��VLVWHPLQ�|]HOOLNOHULQGHQ�EHOLUOHQHQ�YH�DPDoODUÕ�JHUoHNOHúWLUPHGH�

NDUDU�YHULFL�WDUDIÕQGDQ�NRQWURO�HGLOHELOHQ�GH÷LúNHQOHUGLU��dHYUH�LVH�VLVWHPLQ�VÕQÕUODUÕ�GÕúÕQGD�

NDODQ�KHU�úH\GLU��6LVWHPOHUL��oHYUH�LOH�RODQ�LOLúNLOHULQH�J|UH�DoÕN�YH�NDSDOÕ�ROPDN��]HUH�LNL�

JUXSWD�LQFHOHPHN�P�PN�QG�U��dHYUH�LOH�HWNLOHúLPL�ROPD\DQ�VLVWHP�NDSDOÕ�ELU�VLVWHPGLU��

$oÕN�VLVWHP�LVH�oHYUHGHQ�JHOHQ�NRQWURO�HGLOHPH\HQ�GH÷LúNHQOHULQ�HWNLVL�DOWÕQGD�RODQ�

VLVWHPGLU��

6LV WHP�\DNODú ÕPÕQÕQ � WHPHO LQL � �³V LV WHP´�RODUDN�H OH �D O ÕQDQ�E�W�Q�Q�DPDFÕQÕ �

JHUoHNOHúWLUPHVL�ROXúWXUPDNWDGÕU��6LVWHP�\DNODúÕPÕQGD�D÷ÕUOÕN��VLVWHPLQ�DPDoODUÕ��oHYUHVL�

LOH�RODQ�LOLúNLOHUL��DOW�VLVWHPOHUL��DOW�VLVWHPOHU�DUDVÕQGDNL�LOLúNLOHU�YH�DOW�VLVWHPOHULQ�DQD�

VLVWHPH�\DSWÕ÷Õ�NDWNÕ��]HULQH�WRSODQPDNWDGÕU��.RoHO��������V������

6 L V WHP�\DN ODú ÕPÕ �EX � L O L úN L OH U L �YH �ND WN Õ\ Õ � LQFH OH UNHQ � �NDUPDú ÕN �E L U �R OD\ OD �

NDUúÕODúÕOGÕ÷ÕQGD��ROD\Õ�GDKD�N�o�N�YH�GDKD�D]�NDUPDúÕN�SDUoDODUD�D\ÕUÕS�LQFHOH\HQ�YH�GDKD�

VRQUD�EX�EXOJXODUÕ�ELU�DUD\D�JHWLULS�E�W�Q�KDNNÕQGD�ILNLU�VDKLEL�ROPD\Õ�|QHUHQ�JHOHQHNVHO�

DQDOLWLN�G�ú�QFHQLQ�\HULQH��W�P�ROJXODUÕ�³VLVWHP´�RODUDN�DOJÕOD\DQ�ELU�VHQWH]�DQOD\ÕúÕQÕ�

JHWLUPHNWHGLU��'HPLU��������V������'ROD\ÕVÕ\OD�VLVWHP�\DNODúÕPÕ��VRUXQODU�VLVWHPLQL�o|]HQ�

ELU�WHNQLN�GH÷LO��VRUXQODUÕ�o|]PHGH�EDNÕú�DoÕVÕ�VXQDQ�ELU�IHOVHIHGLU�

���� 3HUIRUPDQV�<|QHWLP�6LVWHPL�7DQÕP�YH�.DSVDPÕ

øúOHWPHOHUGH�SHUIRUPDQV�GH÷HUOHQGLUPH�V�UHFL�LoHULVLQGH�EDúOÕFD��o�DQD�VRUX\D�FHYDS�

DUDQÕU��ùLPGL�QHUHGH\L]"��'DKD�QH�NDGDU�L\L�RODELOLUGLN"�YH�1HUHGH�ROPDOÕ\Õ]"��$NDO��������

V�����

2UJDQL]DV\RQXQ�PHYFXW�GXUXPXQXQ��SRWDQVL\HO�J�F�Q�Q�GH÷HUOHQGLULOGL÷L�YH�X]XQ�

G|QHPOL �DPDoODUÕQÕQ�RUWD\D�NRQGX÷X�EX�VRUXODUOD � �RUJDQL]DV\RQ�SHUIRUPDQVÕQÕQ�

WDQÕPODQPDVÕ� �GH÷HUOHQGLUL OPHVL�YH�JHOLúW LU L OPHVLQH�L O LúNLQ�DODQODUÕQ�oHUoHYHVL�

oL]LOPHNWHGLU��%X�VRUXODUÕQ�FHYDSODQDELOPHVL�QHOHULQ��QDVÕO�YH�KDQJL�DUDoODUOD�|Oo�OPHVL�

JHUHNWL÷LQL�EHOLUJLQOHúWLUPHNOH�P�PN�QG�U��

3HUIRUPDQV�|Oo�P�VLVWHPOHUL��RUJDQL]DV\RQODUGD�W�P�KHGHI�YH�DPDoODUÕQ�EDúDUÕOPDVÕQD�

|QGHUOLN�HGHQ�VWUDWHMLOHULQ�V�UG�U�OPHVLQGH��V�UHoOHUL�NRQWURO�HWPHQLQ�YH�L]OHPHQLQ�ELU�

DUDFÕ�RODUDN�JHOLúWLULOPLúOHUGLU��3HUIRUPDQV�|Oo�POHULQLQ�VRQXoODUÕ�QLoLQ�\DSÕOGÕ÷ÕQÕQ�YH\D�

QH�\DSÕOPDVÕ�JHUHNWL÷LQLQ�GH÷LO��QH�\DSÕOGÕ÷ÕQÕQ�J|VWHUJHVLGLU��'ROD\ÕVÕ\OD�SHUIRUPDQV�



�

|Oo�P�VRQXoODUÕQÕQ�NXOODQÕPÕQÕ�HWNLQ�NÕODELOPHN�³SHUIRUPDQV�|Oo�P�´QGHQ�³SHUIRUPDQV�

\|QHWLPL´QH�GR÷UX�G|Q�ú�P��JHUoHNOHúWLUPHNOH�P�PN�QG�U��$PDUDWXQJD�YH�%DOGU\��

�����D���V������

%LOLQGL÷L�JLEL�\|QHWLP��EHOLUOL�ELU�WDNÕP�DPDoODUD�XODúPDN�LoLQ�EDúWD�LQVDQODU�ROPDN�

�]HUH�SDUDVDO�ND\QDNODUÕ��GRQDQÕPÕ��GHPLUEDúODUÕ��KDPPDGGHOHUL��\DUGÕPFÕ�PDO]HPHOHUL�YH�

]DPDQÕ�ELUELUL\OH�X\XPOX��YHULPOL�YH�HWNLQ�NXOODQDELOHFHN�NDUDUODU�DOPD�YH�X\JXODWPD�

V�UHoOHULQLQ�WRSODPÕGÕU��(VHQ��������V�����<|QHWLPLQ�WHPHO�IRQNVL\RQODUÕQÕ��SODQODPD��

|UJ�WOHPH��\�U�WPH��NRRUGLQDV\RQ�YH�IDDOL\HW�VRQXoODUÕQÕ�GHQHWOHPH�YH�GH÷HUOHQGLUPH�

ROXúWXUPDNWDGÕU�

3HUIRUPDQV�\|QHWLPL��|]HOOLNOH��\|QHWLPLQ�SODQODPD�YH�GHQHWLP�IRQNVL\RQODUÕQÕQ�GDKD�

JHQLú�VÕQÕUODU�YH�SHUIRUPDQV�NDYUDPÕQGDNL�JHOLúPHOHU�oHUoHYHVLQGH�X\JXODQPDVÕQD�\|QHOLN�

JHOLúPLú�ELU�\|QHWLP�DQOD\ÕúÕ�RODUDN�DOJÕODQPDNWDGÕU��$NDO��������V������/LWHUDW�UGH�

SHUIRUPDQV�\|QHWLPLQH�LOLúNLQ�IDUNOÕ�WDQÕPODPDODUD�UDVWODPDN�P�PN�QG�U��gUQH÷LQ��

0DFH\��������V����SHUIRUPDQV�\|QHWLPLQL��RUJDQL]DV\RQXQ�RUWDN�YH�IRQNVL\RQHO�

VWUDWHMLOHULQH�YH�DPDoODUÕQD�XODúPDVÕ�LoLQ�HWNLQ�YH�HWNHQ�\|QHWLOPHVLQL�VD÷OD\DFDN�NDSVDPOÕ�

ELU�V�UHo�RODUDN�WDQÕPODPDNWDGÕU��)UROLFN�YH�$UL\DFKDQGUD��������V������SHUIRUPDQV�

\|QHWLPLQL��RUJDQL]DV\RQ�VWUDWHMLVLQLQ�\�U�W�OPHVLQL�YH�JHOLúWLULOPHVLQL�RSWLPL]H�HWPHN�LoLQ�

WDVDUODQPÕú�X\JXODPDODU�YH�Lú�V�UHoOHUL�VHULVL�RODUDN�WDQÕPODPÕúODUGÕU��%X�WDQÕPODPDODUGD�

RUJDQL]DV\RQ�VWUDWHMLVL�|Q�SODQD�oÕNDUNHQ��$PDUDWXQJD�YH�%DOGU\ � � �����D���V������

SHUIRUPDQV�|Oo�P�ELOJLVLQLQ�NXOODQÕPÕ��]HULQGH�GXUPDNWD�YH�SHUIRUPDQV�\|QHWLPLQL��

EHOLUOHQPLú�SHU IRUPDQV �KHGHI OHU L � � W DKV LV OHU �YH �ND\QDN�|QFHO LN OHU L �D UDF Õ O Õ÷ Õ\ OD �

RUJDQL]DV\RQHO�N�OW�U��VLVWHP�YH�V�UHoOHUGH�ROXPOX�GH÷LúLPH�HWNL�HGHFHN�SHUIRUPDQV�|Oo�P�

ELOJLVLQLQ�NXOODQÕPÕ�úHNOLQGH�WDQÕPODPDNWDGÕUODU��%XUDGDNL�ELOJL��KHGHIOHUH�XODúPDN�LoLQ�

\�U�UO�NWH�RODQ�SROLWLND�YH�SURJUDPODUÕQ�GH÷LúWLULOPHVL�YH\D�VD÷ODPODúWÕUÕOPDVÕ�\|Q�QGH�

\|QHWLFLOHUH�\RO�J|VWHULU�ELU�QLWHOLN�WDúÕPDNWDGÕU��

dDOÕúPDQÕQ�DPDFÕQD�X\JXQ�ELU�SHUIRUPDQV�\|QHWLPLQ�VLVWHPL�WDQÕPÕQÕ�\DSPDGDQ�|QFH�

VLVWHPLQ�NDSVDPÕQÕ�LQFHOHPHN�JHUHNPHNWHGLU��%X�NDSVDPÕ�6PLWK�YH�*RGGDUG��������V������

EDVLWoH�ùHNLO����¶GHNL�JLEL�úHPDWL]H�HWPLúOHUGLU��gOo�P��PHDVXUHPHQW���DQDOL]��DQDO\VLV��YH�

WHSNL �UHVSRQVH��RODUDN�DGODQGÕUÕODQ��o�NXWX�WDUDIÕQGDQ�WDQÕPODQPÕú�LoVHO�G|QJ���

SHUIRUPDQV�\|QHWLPLQH�GDU�EDNÕúÕ�WHPVLO�HWPHNWHGLU��6LVWHPH�GÕúVDO�oHYUHQLQ�LODYH�

�gOo�P�YH�DQDOL]�VRQXoODUÕQÕ�REMHNWLI�ELU�EDNÕú�DoÕVÕ\OD�GH÷HUOHQGLULS��ROXPOX�NDWNÕ�\DUDWDFDN�úHNLOGH�VLVWHPH�

\DQVÕWPD�
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HGLOPHVL\OH�GDKD�JHQLú�ELU�EDNÕú�DoÕVÕQD�XODúÕOPDNWDGÕU��%X�GXUXP�úHNLOGH�GÕúVDO�G|QJ�\OH�

J|VWHULOPLúWLU��%X�G|QJ��GDKD�GLQDPLNWLU�YH�úDUWODU�GH÷LúWL÷LQGH�VWUDWHMLGH�JHUHNOL�

G�]HQOHPHOHU�\DSÕODELOHFH÷LQL�LIDGH�HWPHNWHGLU��%XUDGD�YXUJXODQPDVÕ�JHUHNHQ�QRNWD�

SHUIRUPDQV�\|QHWLPLQGH�VWUDWHML�ELOHúHQLQLQ�DUWDQ�|QHPLGLU��=LUD�VWUDWHML��RUJDQL]DV\RQ�

DPDoODUÕQÕQ� WDQÕPODQPDVÕQGDNL�|QHPL�QHGHQL\OH�SHUIRUPDQV�\|QHWLPLQLQ�NUL W LN�

SDUoDODUÕQGDQ�ELULVLGLU��5RELQVRQ�YG���������V������

ùHNLO������3HUIRUPDQV�\|QHWLP�VLVWHPLQLQ�úHPDWLN�J|VWHULPL��.D\QDN��6PLWK�YH�*RGGDUG��

������V�����

6RQXo�RODUDN��EX�oDOÕúPDQÕQ�NRQXVXQD�X\JXQ�SHUIRUPDQV�\|QHWLP�VLVWHPL�WDQÕPÕQÕ��

³RUJDQL]DV\RQXQ�VWUDWHMLVL�GR÷UXOWXVXQGD�EHOLUOHQHQ�KHGHI�YH�DPDoODUGDQ�VDSPDODUÕ�

PLQLPL]H�HWPHN�DPDFÕ\OD��\�U�W�OHQ�IDDOL\HWOHULQ�L]OHQPHVL��|Oo�OPHVL��DQDOL]�YH�

GH÷HUOHQGLULOPHVL�V�UHoOHULQL�NDSVD\DQ�YH��UHWWL÷L�ELOJL�LOH�\|QHWLPH�NDUDU�GHVWH÷L�VD÷OD\DQ�

VLVWHPDWLN�ELU�E�W�Q´�úHNOLQGH�\DSPDN�P�PN�QG�U�

���� 3HUIRUPDQV�<|QHWLP�6LVWHPLQLQ�*HOLúLPL

3HUIRUPDQV�GH÷HUOHPH\H�RODQ�LOJL��)�:��7D\ORU¶XQ� LúoLOHULQ�DOGÕNODUÕ��FUHW�LOH�

YHULPOLOLNOHUL�DUDVÕQGD�DQODPOÕ�ELU�LOLúNL�NXUXOPDVÕQÕ�|QHUGL÷L�%LOLPVHO�<|QHWLPLQ�øONHOHUL

oDOÕúPDVÕ�LOH�EDúODPÕú�YH�J�Q�P�]H�NDGDU�DUWDUDN�GHYDP�HWPLúWLU��$PDUDWXQJD�YH�%DOGU\��

�����E���V����� 6PLWK�YH�*RGGDUG��������V������

gOo�P

$QDOL]

7HSNL

675$7(-ø2UJDQL]DV\RQ

'ÕúVDO�dHYUH



�

/LWHUDW�UGH�SHUIRUPDQVÕ��SHUIRUPDQV�|Oo�W���|Oo�P���|Oo�P�VLVWHPL�JLEL�EDúOÕNODU�DOWÕQGD�

LQFHOH\HQ�ELU�oRN�oDOÕúPD\D�UDVWODPDN�P�PN�QG�U��%X�EDúOÕN�DOWÕQGD��SHUIRUPDQVÕ�\|QHWLP�

VLVWHPL�PDQWÕ÷Õ�LoHULVLQGH�HOH�DODQ�oDOÕúPDODUD�\HU�YHULOPLúWLU��

3HUIRUPDQV�\|QHWLPL��X]XQ�\ÕOODU�oDOÕúDQ�GDYUDQÕúODUÕQÕQ�PLNUR�G�]H\GH�\|QHWLPL�LOH�

HúDQODPOÕ�WXWXOPXúWXU �6PLWK��YH�*RGGDUG��������V�������0F*UHJRU���������oDOÕúDQ�

SHUIRUPDQVÕQÕQ�GH÷HUOHQGLULOPHVLQH��DSSUDLVDO��LOLúNLQ�SURVHG�UHO�ELU�\DNODúÕP�VXQDQ�

OLWHUDW�UGHNL�LON�\D]DUODUGDQ�ELULGLU��+HLGH��������V�����%X�oDOÕúPDGD��oDOÕúDQODUÕQ�

SHUIRUPDQV�KHGHIOHULQLQ�ROXúWXUXOPDVÕ�YH�GH÷HUOHQGLULOPHVL�LOH�LOJLOL�NRQXODUÕQ��oDOÕúDQODUOD�

ELUOLNWH�\�U�W�OPHVL�YH�\|QHWLFLQLQ�EX�oDOÕúPDODU�HVQDVÕQGD�NRoOXN�\DSPDVÕ��FRDFKLQJ��

|QHULOPHNWHGLU��0F*UHJRU��������V������0H\HU�YG���������V�������EX�oDOÕúPD\Õ�GDKD�GD�

JHOLúWLUHUHN�úX�VRQXoODUD�XODúPÕúODUGÕU��oDOÕúDQODUÕQ�SHUIRUPDQVÕQÕ�JHOLúWLUPHGH�HOHúWLULQLQ�

HWNLVL�QHJDWLI�\|QO�G�U��VSHVLILN�KHGHIOHU�EHOLUOHPHN�SHUIRUPDQV�JHOLúLPLQH�ROXPOX�HWNL�

\DSPDNWDGÕU��\|QHWLFLQLQ�NRoOXN�\DSPDVÕ�D\OÕN�YH\D�\ÕOOÕN�GH÷LO��J�QO�N�ELU�IDDOL\HW�

ROPDOÕGÕU�

³3HUIRUPDQV�\|QHWLP�VLVWHPL´�NDYUDPÕ�LON�NH]�������\ÕOÕQGD�%HHU�YH�5XK�WDUDIÕQGDQ�

NXOODQÕOPÕúWÕU��%HHU�YH�5XK¶XQ��������V������&RUQLQJ�*ODVV�:RUNV�úLUNHWLQGH�\|QHWLP�YH�

RSHUDV\RQHO�G�]H\GH�oDOÕúDQODUÕQ�SHUIRUPDQVODUÕQÕ��\|QHWPH��|OoPH�YH�JHOLúWLUPH�DPDFÕ\OD�

X\JXODGÕNODUÕ �VLVWHP��úX�G|UW �NDUDNWHULVW LN�L OH�GL÷HU�SHUIRUPDQV�GH÷HUOHQGLUPH�

VLVWHPOHULQGHQ�D\UÕOPDNWDGÕU��

L� $OW�oDOÕúDQODUOD�LOJLOL�\|QHWLFLQLQ��o�ELoLPVHO�URO�Q���\|QHWPHN��NDUDU�YHUPHN��

\DUGÕPFÕ�ROPDN��WDQÕPODPD��

LL� *HOLúPH�YH�GH÷HUOHQGLUPHQLQ�|QHPLQL�YXUJXODPD��

LLL� %LUH\OHULQ��NHQGLOHUL�LOH�LOJLOL�NXYYHWOL�YH�JHOLúWLULOHELOLU�\|QOHULQL�J|UHELOHFHNOHUL�ELU�

SURILO�NXOODQPD��YH�

LY� (OGH�HGLOHQ�VRQXoODUÕ�HQWHJUH�HWPH��

3HUIRUPDQV�\|QHWLP�VLVWHPLQL��LQVDQ�ND\QDNODUÕ�\|QHWLPL�\DNODúÕPÕ\OD�LQFHOH\HQ�

oDOÕúPD�|UQHNOHULQL�DUWÕUPDN�P�PN�QG�U��gUQH÷LQ��%HHU�YG����������&RUQLQJ�*ODVV¶GDNL�

oDOÕúPDODUÕQÕ�GDKD�GD�JHOLúWLUPLúOHU��-RKQVRQ�YH�%HOO���������ROXúWXUGXNODUÕ�³oLIW�RGDNOÕ�

�ELIRFDO��JHOLúLP�PRGHOL´QL�:DVKLQJWRQ�8OXVDO�%DQNDVÕ¶QGD�X\JXODPÕúODUGÕU�



��

g]HOOLNOH�����¶OÕ�\ÕOODUÕQ�EDúODUÕQGDQ�LWLEDUHQ�ROXúDQ�\HQL�UHNDEHW�RUWDPÕ��LúOHWPHOHULQ�

SHUIRUPDQV�\|QHWLPLQH�EDNÕú�DoÕODUÕQÕ�GH÷LúWLUPLú�YH�SHUIRUPDQV�\|QHWLP�VLVWHPOHUL�

RUJDQL]DV\RQ�VWUDWHMLVLQL�GH�LoHULVLQH�DODQ�JHQLú�ELU�\DSÕ\D�XODúPÕúWÕU��%X�JHOLúHQ�\DSÕ�

LoHULVLQGH�SHUIRUPDQV�\|QHWLP�VLVWHPL�NXUJXODPDVÕQGD�|Q�SODQD�oÕNDQ�oDOÕúPDODUÕ��VLVWHPL�

DGÕPVDO�V�UHoOHUOH�WDQÕPOD\DQ��6LQN�YH�7XWWOH� �������0HGRUL�YH�6WHSOH� ������� �

RUJDQL]DV\RQ�KL\HUDUúLVLQL�|Q�SODQGD�WXWDQ��/\QFK�YH�&URVV��������YH�LoVHO�YH�GÕúVDO�

oHYUHQLQ�EHNOHQWLOHUL�DUDVÕQGD�GHQJH�NXUDQ��.DSODQ�YH�1RUWRQ��������1HHO\�YG���������

oDOÕúPDODU�ROPDN��]HUH��o�JUXS�DOWÕQGD�WRSODPDN�P�PN�QG�U�

D��3HUIRUPDQV�\|QHWLP�VLVWHPLQL�DGÕPVDO�V�UHoOHUOH�WDQÕPOD\DQ�oDOÕúPDODU

6LQN�YH�7XWWOH���������SHUIRUPDQV�G�]H\OHULQL�JHOLúWLUPH��UHNDEHW�HGHELOPH��E�\�PH��

\DúDPÕQÕ�V�UG�UPH�YH�JHOHFH÷LQ�|UJ�W��RODELOPH�JLEL�GDKD�X]XQ�G|QHPOL�DPDoODUD�

XODúDELOPHN�YH�EXQODUÕ�NRQWURO�HGHELOPHN�LoLQ�VHNL]�DGÕPGDQ�ROXúDQ�ELU�SHUIRUPDQV�

\|QHWLP�V�UHFL�WDVDUODPÕúODUGÕU��ùHNLO�������øúOHWPH�VWUDWHMLVL�YH�JHOHFH÷H�G|Q�N�KD\DOOHU�LOH�

EDúOD\DQ�EX�V�UHo��PHYFXW�SHUIRUPDQV�\|QHWLP�VLVWHPLQLQ�YH�V�UHoOHULQ�GH÷HUOHQGLULOHUHN�

VWUDWHML�LOH�X\XPOX�KDOH�JHWLULOPHVL��SHUIRUPDQV�JHOLúWLUPH�SODQODUÕQÕQ�YH�|Oo�P�

VLVWHPOHULQLQ�JHOLúWLULOPHVL��WDNWLN�YH�WHNQLNOHULQ�EHOLUOHQPHVL��KHGHIOHUH�XODúÕOÕS�

XODúÕOPDGÕ÷ÕQÕ�EHOLUOHPHGH�|OoPH��GH÷HUOHPH�YH�DQDOL]OHULQ�\DSÕOPDVÕ��VRQXoODUÕQ�NRQWURO�

HGLOPHVL�YH�JHUHNHQ�GXUXPODUGD�VWUDWHML�YH�LúOHWPH�XINXQGD��YL]\RQ��G�]HQOHPHOHU�

\DSÕOPDVÕ�DGÕPODUÕQGDQ�ROXúPDNWDGÕU��

0HGRUL�YH�6WHSOH�������¶ÕQ�HQWHJUH�PRGHOL�LVH�DOWÕ�DúDPDGD�GHWD\ODQGÕUÕOPÕúWÕU��ùHNLO�

������0RGHOGH�ELULQFL�DúDPD\Õ��LPDODW�VWUDWHMLVL�YH�EDúDUÕ�IDNW|UOHUL�LOH�LOJLOL�WDQÕPODPDODU�

ROXúWXUPDNWDGÕU��øNLQFL�DúDPDGD��UHNDEHWoL�|QFHOLNOHU��NDOLWH��PDOL\HW��HVQHNOLN�YE���LOH�ELU�

|QFHNL�DúDPDGD�WDQÕPODQPÕú�KHU�ELU�VWUDWHMLN�EDúDUÕ�IDNW|U�Q�Q�HúOHúWLUPHVL�\DSÕOPDNWDGÕU��

ho�QF��DúDPD��X\JXQ�|Oo�WOHULQ�VHoLPL�DúDPDVÕGÕU��gOo�WOHU��KHU�ELULQLQ�KHVDSODPD�

\|QWHPL�YH�WDQÕPODPDVÕ�GDKD�|QFHGHQ�\DSÕOPÕú�RODQ�YH�oR÷XQOX÷X��ILQDQVDO�ROPD\DQ�����

|Oo�W�DUDVÕQGDQ�VHoLOPHNWHGLU��(÷HU�LúOHWPHQLQ�PHYFXW�ELU�SHUIRUPDQV�|Oo�P�VLVWHPL�\RNVD�

EHúLQFL�DúDPD\D�JHoLOPHNWHGLU��6HoLOPLú�\HQL�|Oo�WOHUOH�PHYFXW�|Oo�WOHULQ�X\XP�YH�

IDUNOÕOÕNODUÕ�G|UG�QF��DúDPDGD�GHQHWOHQPHNWHGLU� � 0HYFXW�|Oo�WOHUOH�VHoLOPLú�|Oo�WOHU�

DUDVÕQGD�ELU�X\XP�VD÷ODQDPÕ\RUVD�DOWÕQFÕ�DúDPD\D�JHoLOPHNWHGLU��%HúLQFL�DúDPD��|Oo�WOHUL�

X\JXODPD�DúDPDVÕGÕU��%X�DúDPD��|Oo�W�Q�DGÕ��DPDFÕ��QH�LOH�NÕ\DVODQDFD÷Õ��KHVDSODPD�
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VLVWHPL�\|QOHQGLUHQ�YH\D�VLVWHP�WDUDIÕQGDQ�\|QOHQGLULOHQ�XQVXUODUGÕU��%X�XQVXUODUGDQ�HQ�

|QHPOLOHUL�LúOHWPHQLQ�VWUDWHMLN�SODQODUÕ�YH�NDOLWH�\|QHWLP�VLVWHPLGLU�

øoVHO�XQVXUODU��SHUIRUPDQV�\|QHWLP�VLVWHPLQLQ�DOW�ELOHúHQOHULQGHQ�ROXúPDNWDGÕU��

%HOLUOHQPLú�DODQODUGD�YH�SHUL\RWODUGD�SHUIRUPDQV�|Oo�POHULQLQ�\DSÕOPDVÕ�YH�|Oo�P�

V R Q X o O D U Õ Q Õ Q � o H ú L W O L � W H N Q L N O H U O H � D Q D O L ] � H G L OPH V L � E X � X Q V X U O D U � W D U D I Õ Q G D Q �

JHUoHNOHúWLULOPHNWHGLU��

6�UHoOHU
hU�Q	KL]PHW�JHOLúWLUPH��7DOHS�\DUDWPD

<HWHUOLOLNOHU
øQVDQ��8\JXODPD��7HNQRORML���$OW\DSÕ

3D\GDú�NDWNÕVÕ

6WUDWHMLOHU
ùLUNHW��øú�ELULPL
0DUND�hU�Q�+L]PHWOHU

3D\GDú�7DWPLQL
<DWÕUÕPFÕ��7�NHWLFL��dDOÕúDQODU�
'�]HQOH\LFLOHU��7RSOXOXNODU��7HGDULNoLOHU



��

3HUIRUPDQV�\|QHWLP�VLVWHPL��VWUDWHMLN�SODQODQÕQ�ROXúWXUXOPDVÕ�YH�EDúDUÕ\OD�X\JXODQPDVÕ��

V�UHNOL�L\LOHúWLUPHQLQ�VD÷ODQPDVÕ�NRQXODUÕQGD��|Oo�P�YH�DQDOL]�DOW�ELOHúHQOHUL�DUDFÕOÕ÷Õ\OD�

SHUIRUPDQVD�LOLúNLQ�L]OHPH��|OoPH��DQDOL]�YH�GH÷HUOHQGLUPHOHU�\DSDQ��GH÷HUOHQGLUPH�

VRQXoODUÕQÕ�VWUDWHML�YH�NDOLWH�\|QHWLP�VLVWHPL�XQVXUODUÕ\OD�SD\ODúDQ�YH�E|\OHFH�EX�G|UW�XQVXU�

DUDVÕQGD�ED÷�NXUDUDN�VLVWHPH�KDUHNHWOLOLN�ND]DQGÕUDQ�PHUNH]L�oDUNWÕU��ùHNLO������

ùHNLO������3HUIRUPDQV�\|QHWLP�VLVWHPLQLQ�LúOHYL

�������6WUDWHMLN�3ODQODPD

3ODQODPD��JHOHFHN�KDNNÕQGD��NÕVD�YH�X]XQ�YDGHOL�DPDoODU�LOH�EXQODUÕ�JHUoHNOHúWLUPHN�

�]HUH�L]OHQHFHN�\ROODU�KDNNÕQGD�G�ú�QPH�V�UHFL��SODQ�LVH�EX�V�UHo�VRQXQGD�YHULOHQ�NDUDU�
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\DSÕODFD÷ÕQÕ�EHOLUOHPHN�DPDFÕ\OD�|Oo�POHU�\DSPDN�JHUHNHFHNWLU��%HQ]HU�úHNLOGH�SODQODUÕQ�
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DUDVÕQGD�KDVVDV�ELU�GHQJH�DUD\ÕúÕ�\DWPDNWDGÕU��8OXVDO�HNRQRPLN�VLVWHPLQ�JHOLúPHVLQGH�

J|Q�OO��VWDQGDUWODU�YH�JHUHNWL÷LQGH�]RUXQOX�VWDQGDUWODU��EX�KDVVDV�GHQJHQLQ�VD÷ODQPDVÕ�

DoÕVÕQGDQ�VRQ�GHUHFH�|QHPOL�ELU�UROH�VDKLSWLUOHU��.XUX�]�P�YG���������V������



��

*|Q�OO��VWDQGDUWODU�DUDVÕQGD�\HU�DODQ�,62������.DOLWH�*�YHQFH�6LVWHPOHUL��P�úWHUL�

RGDNOÕOÕN�YH�V�UHNOL�L\LOHúWLUPH�\DNODúÕPODUÕ��]HULQH�RGDNODQÕODUDN�UHYL]H�HGLOPLú�YH�,62�

����������.DOLWH�<|QHWLP�6LVWHPL�VWDQGDUWODUÕ�RODUDN�\HQLGHQ�G�]HQOHQPLúWLU��%X�\HQL�

VWDQGDUWODUÕ�DúD÷ÕGD�EHOLUWLOHQ�G|UW�DQD�EDúOÕNWD�|]HWOHPHN�P�PN�QG�U��%DELF]��������V�����

x <|QHWLPLQ�VRUXPOXOX÷X��%LU�úLUNHWLQ�NDOLWH�SROLWLNDVÕ��V�UHNOL�L\LOHúWLUPH\L�LoHUPHOL�YH�

KHGHIOHUH�XODúPDQÕQ�DQD�KDWODUÕQÕ�VXQPDOÕGÕU��<|QHWLP�G�]HQOL�LQFHOHPHOHUOH�

KHGHIOHUH�XODúPD\Õ�VD÷OD\DFDN�V�UHoOHUL�L]OHPHOL�YH�JHUHNOL�GXUXPODUGD�GH÷LúLNOLNOHU�

\DSPDOÕGÕU�

x .D\QDN�\|QHWLPL��ø\LOHúWLUPH\L�EDúDUPDN�LoLQ�\|QHWLPL�\HWNLOHQGLUPHGH�LKWL\Do�

GX\XODQ�W�P�ND\QDNODU�VD÷ODQPDOÕGÕU�

x hU�Q�JHUoHNOHúWLUPH��UHDOL]DWLRQ���6�UHoOHU�ROXúWXUXOPDOÕ�YH�\�U�UO�÷H�NRQPDOÕGÕU�

x gOoPH��$QDOL]�YH�ø\LOHúWLUPH��2UJDQL]DV\RQGD�oÕNWÕ�NDOLWHVLQL�HWNLOH\HQ�W�P�IDDOL\HW�

YH�V�UHoOHU�V�UHNOL�L\LOHúPH\L�VD÷ODPDN�LoLQ�|Oo�OPHOL�YH�GH÷HUOHQGLULOPHOLGLU�

6�UHNOL�L\LOHúWLUPH��NDOLWH�\|QHWLP�VLVWHPL�LOH�SHUIRUPDQV�\|QHWLPL�DUDVÕQGDNL�

HWNLOHúLPLQ�HQ�|QHPOL�ER\XWXGXU��3HUIRUPDQV�\|QHWLPL�V�UHNOL�L\LOHúWLUPH\L�VD÷ODPDN�

DPDFÕ\OD�V�UHoOHUL�L]OHPH��|Oo�POHU�\DSPD��|Oo�P�VRQXoODUÕQÕ�GH÷HUOHQGLUPH�YH�JHUHNOL�

GXUXPODUGD�G�]HQOHPHOHUH�JLWPH�IDDOL\HWOHULQL�NDOLWH�\|QHWLP�VLVWHPL�LOH�NRRUGLQDV\RQ�

KDOLQGH�\�U�WPHNWHGLU��

3HUIRUPDQV�\|QHWLP�VLVWHPL��V�UHNOL�L\LOHúWLUPHQLQ�\DQÕ�VÕUD�NDOLWH�\|QHWLP�VLVWHPLQLQ�

\HQL�YL]\RQX�LOH�ELUOLNWH�NXUXPVDO�EDúDUÕ�LoLQ�|Q�SODQD�oÕNDQ�úX��o�\|QHWVHO�SDUDGLJPD\Õ�GD�

GHVWHNOH\LFL�NDWNÕ�VD÷ODU��VLVWHPLQ�SDUoDODUÕQÕ�GH÷LO��E�W�Q�Q��RSWLPL]H�HGHUHN�\|QHW��LQVDQ�

ND\QD÷ÕQÕ�\DOQÕ]FD�GÕúVDO�PRWLYDV\RQOD�GH÷LO��LoVHO�YH�GÕúVDO�PRWLYDV\RQ�DUDVÕQGD�GHQJH�

\DUDWDUDN�\|QHW��UHNDEHWL�GH÷LO�Lú�ELUOL÷LQL�\DUDWDUDN�\|QHW��.XUX�]�P�YG���������V������

6LVWHPL�ELU�E�W�Q�DODUDN�HOH�DODQ�SHUIRUPDQV�\|QHWLPL��EHOLUOL�ELU�G�]H\GHNL�SHUIRUPDQV�

L\LOHúWLUPHOHULQL�GL÷HU�G�]H\OHUGHNL�G�úPH\H�WHUFLK�HGHQ�WUDGH�RII�\HULQH��IDUNOÕ�

G�]H\OHUGHNL�SHUIRUPDQV�VRQXoODUÕ�DUDVÕQGD�X\XP�VD÷OD\DUDN��'H�7RQL�YH�7RQFKLD��������

V�����VLVWHP�DPDoODUÕQÕ�RSWLPL]H�HWPH\H�oDOÕúPDNWDGÕU��

3HUIRUPDQV�\|QHWLP�VLVWHPLQLQ�LúELUOL÷L�\DUDWPD�YH�PRWLYDV\RQX�DUWÕUPDGD�|QHPOL�ELU�

LúOHYL�YDUGÕU��.DWÕOÕPFÕ�ELU�\DNODúÕPOD�HOH�DOGÕ÷Õ�NRQWURO�V�UHFLQL��KHP�GHQHWOH\HQ�KHP�GH�

GHQHWOHQHQOHU�WDUDIÕQGDQ�SHUIRUPDQV�SODQODQPDVÕ�LOH�ELUOLNWH�EDúOD\DUDN�\DSÕODQ�ELU�J|UHY�
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RODUDN�\�U�WPHNWHGLU��<|QOHQGLULFL�YH�|]HQGLULFL�QLWHOL÷H�D÷ÕUOÕN�YHUHUHN��SURJUDPODUÕQ�

KD]ÕUODQPDVÕ�YH�SHUIRUPDQV�VWDQGDUWODUÕQÕQ�KHVDSODQPDVÕQGD�oDOÕúDQODUÕQ�NDWÕOÕPÕQD�|QHP�

YHUPHNWHGLU��dDOÕúDQODUÕQ�GH÷HUOHQGLULOPHVLQH�LOLúNLQ�ELOJLOHU�V�UHNOL�\DSÕODQ�NRQWUROOHUOH�HQ�

NÕVD�]DPDQGD�oDOÕúDQODUD�ELOGLULOPHNWH�YH�J�G�OH\LFL�ELU�HWNL�\DUDWÕOPDNWDGÕU��$NDO��������

V����������

�������3HUIRUPDQV�gOo�P�

1HHO\�YG���������V������ELU�LúOHWPHQLQ�XODúWÕ÷Õ�SHUIRUPDQV�G�]H\OHULQL��LúOHWPHQLQ�

JHUoHNOHúWLUGL÷L�IDDOL\HWOHULQ�HWNHQOL÷LQLQ��HIIHFWLYHQHVV���YH�HWNLQOL÷LQLQ��HIILFLHQF\���ELU�

IRQNVL\RQX�RODUDN�HOH�DOPÕú�YH�SHUIRUPDQV�|Oo�P�Q���IDDOL\HWLQ�HWNLQOL÷LQL�YH�HWNHQOL÷LQL�

|OoPH�V�UHFL�RODUDN�WDQÕPODPÕúODUGÕU�

gOoPH��QHVQH�YH�ROD\ODUD�ED]Õ�NXUDOODUD�X\JXQ�RODUDN�VD\ÕODU�YHUPH�LúOHPLGLU��$QFDN�EX�

VD\ÕODU�QHVQHOHUL�E�W�Q�RODUDN�GH÷LO��D÷ÕUOÕN��E�\�NO�N��KÕ]��GHUHFH��VÕUDODPDGDNL�\HU�JLEL�

PXWODN�\DGD�QLVSL�RODUDN�DoÕNODQDELOHQ�|]HOOLNOHU�EDNÕPÕQGDQ�WHPVLO�HWPHNWHGLU��gOoPH�

LúOHPL�LOH�ELU�IDDOL\HWLQ�VRQXFXQX�DoÕNODQPDGD�NXOODQÕODELOHFHN�DQODúÕODELOLU��DQODWÕODELOLU��

REMHNWLI�ELU�GH÷HUH�XODúÕOPDNWDGÕU��

gOoPHQLQ�|QHPLQL�dLQOL�ELU�JHQHUDO�YHULPOLOLN��]HULQH�J|U�úOHULQL�EHOLUWLUNHQ�úX�úHNLOGH�

LIDGH�HWPLúWLU��³9HULPOLOL÷L�JHOLúWLUPHN�LoLQ��\|QHWPHOLVLQ��HWNLOL�ELoLPGH�\|QHWPHN�LoLQ��

NRQWURO�HWPHOLVLQ��GHYDPOÕ�NRQWURO�HWPHN�LoLQ��|OoPHOLVLQ��GR÷UX�ELoLPGH�|OoPHN�LoLQ��

WDQÕPODPDOÕVÕQ��NHVLQ�RODUDN�WDQÕPOD\DELOPHN�LoLQ��PLNWDUÕQÕ�EHOLUWPHOLVLQ�´

3HUIRUPDQV�|Oo�P�QGH�GH� LNL �|QHPOL �XQVXU�|Q�SODQD�oÕNPDNWDGÕU� �KHGHIOHULQ�

EHOLUOHQPHVL�YH�EX�KHGHIOHUOH�JHUoHN�VRQXoODUÕQ�NDUúÕODúWÕUÕOPDVÕQGD�NXOODQÕODFDN�DUDoODUÕQ��

GL÷HU�ELU�LIDGH\OH�|Oo�WOHULQ�WDQÕPODQPDVÕ��+HGHIOHULQ�EHOLUOHQPHVL�LoLQ�DúD÷ÕGD�EHOLUWLOHQ�

G|UW�\|QWHPGHQ�\DUDUODQPDN�P�PN�QG�U��$KPDG�YG���������V������

x +HGHIOHULQ�WDULKVHO�YHULOHUH�GD\DQPDVÕ��3HUIRUPDQV�KHGHIOHULQL�JHoPLú��WDULKVHO��

|Oo�P�G�]H\OHULQH�ED÷OÕ�RODUDN�EHOLUOHPHN�

x 'ÕúVDO�NÕ\DVODPDODU��EHQFKPDUNV�� �(Q�L\L �X\JXODPD\Õ�JHUoHNOHúW LUPHN�YH�

SHUIRUPDQV�NDUúÕODúWÕUPDVÕ�\DSPDN�LoLQ�GÕúDUÕGDNL�ELU�RUJDQL]DV\RQXQ�IDDOL\HWOHULQH�

EDNPDN�
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x øoVHO�NÕ\DVODPDODU��%LU�RUJDQL]DV\RQ�LoHULVLQGH�NDUúÕODúWÕUÕODELOLU�IRQNVL\RQHO�

GHSDUWPDQODU��V�UHoOHU�YH�DW|O\HOHUGH�D\QÕ�\|QWHPOH�|Oo�POHU�\DSPDN�YH�

NÕ\DVODPDN�

x 7HRULN�KHGHIOHU��$QDOL]OHUOH�WHRULN�RODUDN�EHOLUOHQPLú�HQ�L\L�SHUIRUPDQV�GH÷HULQL�

L\LOHúWLUPH�LoLQ�KHGHI�RODUDN�NXOODQPDN��

3HUIRUPDQV�|Oo�P�QGH�LNLQFL�|QHPOL�XQVXU�EHOLUOHQPLú�SHUIRUPDQV�DODQODUÕ�LOH�LOJLOL�

NXOODQÕODELOLU��DQODúÕODELOLU�|Oo�WOHULQ�DoÕNoD�WDQÕPODQPDVÕGÕU��=LUD�SHUIRUPDQV�|Oo�P�QGHQ�

EHNOHQHQ�ID\GDQÕQ�VD÷ODQPDVÕ��GR÷UX�DODQODUGD��GR÷UX�|Oo�WOHUOH�|Oo�OP�ú��GR÷UX�YHULOHULQ��

GR÷UX�]DPDQGD�HOGH�HGLOPHVLQH�ED÷OÕGÕU�

gOo�P�V�UHFLQGH�NXOODQÕODQ�SHUIRUPDQV�|Oo�WOHUL��IDDOL\HWOHULQ��V�UHo�LoHULVLQGH�YH\D�

V�UHo�VRQXQGD�EHOLUOHQPLú�ELU�KHGHIH�QH�RUDQGD�\DNODúWÕ÷ÕQÕ�J|VWHUHQ��RUJDQL]DV\RQXQ�

\DúDPVDO�VLQ\DOOHULGLU��$PDUDWXQJD�YH�%DOGU\�������E���V�������3HUIRUPDQV�|Oo�W���HQ�

\DOÕQ�KDOL\OH�IDDOL\HWLQ�HWNLQOL÷LQL�YH\D�HWNHQOL÷LQL�|OoPHGH�NXOODQÕODQ�PHWULN�RODUDN�

WDQÕPODQPDNWDGÕU��1HHO\�YG���������V�����

øúOHWPHOHULQ�SHUIRUPDQVÕQÕ�GH÷HUOHQGLUPHGH�NXOODQÕODFDN�|Oo�WOHULQ�W�U��YH�|]HOOLNOHUL��

|Oo�P�V�UHFLQLQ�DQD�LOJL�QRNWDVÕQÕ�ROXúWXUPXúWXU��3HUIRUPDQV�|Oo�P�QGH�X]XQ�\ÕOODU�

I LQDQVDO �|Oo�W OHU �KDNLP�ROPXú� �����¶OHU LQ�EDúODUÕQGDQ�LWLEDUHQ�RUJDQL]DV\RQODUÕQ�

NDUPDúÕNOÕ÷ÕQÕQ�YH�SD]DUGDNL�UHNDEHWLQ�DUWPDVÕ\OD�ELUOLNWH��EDúDUÕ�GH÷HUOHPHQLQ�WHN�NULWHUL�

RODUDN�V|]�NRQXVX�|Oo�WOHULQ�NXOODQÕPÕQÕQ�\HWHUOL�ROPDGÕ÷Õ�J|U�OP�úW�U��.HQQHUO\�YH�

1HHO\��������V�������

0DOL\HW�YH�\|QHWLP�PXKDVHEHVL�VLVWHPOHULQGHQ�JHOLúWLULOPLú�RODQ�|Oo�WOHU��VWUDWHML�RGDNOÕ�

ROPDPDODUÕ��NÕVD�G|QHPOLOL÷L�WHúYLN�HWPHOHUL��RUJDQL]DV\RQHO�RSWLPL]DV\RQGDQ�]L\DGH�\HUHO�

RSWLPL]DV\RQD�\|QHOPHOHUL��V�UHNOL�JHOLúPHGHQ�]L\DGH�PDOL\HW�GH÷LúLPLQL�PLQLPL]H�

HWPH\H�oDOÕúPDODUÕ��GÕúVDOOÕ÷D�RGDNODQPDPDODUÕ�JLEL�QHGHQOHUGHQ�GROD\Õ�HOHúWLULOPLúOHUGLU�

�:LOFR[�YH�%RXUQH��������V�������

%X�HOHúWLULOHU�NDUúÕVÕQGD�SHUIRUPDQV��|Oo�P�QGH��ILQDQVDO�YH�IL]LNVHO�|Oo�WOHU��LoVHO�YH�

GÕúVDO�|Oo�WOHU�YH�LúOHWPHQLQ�JHoPLúWH�HOGH�HWWL÷L�SHUIRUPDQV�ND\ÕWODUÕQÕQ�\DQÕ�VÕUD�

JHOHFHNWHNL�SHUIRUPDQVÕQÕ�GD�|QFHGHQ�WDKPLQ�HGHFHN�|Oo�WOHU�NXOODQÕOPD\D�EDúODQPÕúWÕU�

�%RXUQH�YG��������V�������.DEDGD\Õ��������V������JHOHQHNVHO�YH�JHOHQHNVHO�ROPD\DQ�ROPDN�
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�]HUH�LNL�JUXS�DOWÕQGD�LQFHOHGL÷L�EX�|Oo�WOHU�DUDVÕQGDNL�IDUNOÕOÕNODUÕ�7DEOR����¶GH�YHULOGL÷L�

JLEL�|]HWOHPLúWLU�

7DEOR������*HOHQHNVHO�YH�JHOHQHNVHO�ROPD\DQ�SHUIRUPDQV�|Oo�WOHULQLQ�NDUúÕODúWÕUÕOPDVÕ

g]HOOLNOHU
*HOHQHNVHO�SHUIRUPDQV�

|Oo�WOHUL
*HOHQHNVHO�ROPD\DQ�
SHUIRUPDQV�|Oo�WOHUL

6LVWHP�\DSÕVÕ

gOo�W�WLSOHUL

'HQHWOHPH

6ÕNOÕN

*HUoHNOH�RODQ�ED÷

$W|O\H\H�X\XP

ùHNLO

<HUHO�JHQHO�X\XP

6DELWOLN

$PDo

<HQL�\DNODúÕPODUÕ�GHVWHNOHPH

6�UHNOL�L\LOHúWLUPHGHNL�HWNL

0XKDVHEH�VWDQGDUWODUÕ

)LQDQVDO

2UWD�YH�WHSH�\|QHWLFLOHUL

+DIWDOÕN�YH\D�D\OÕN

(QGLUHNW

*|]�DUGÕ�HGLOPLú

6DELW

6DELW��GH÷LúPH\HQ

6DELW��GH÷LúPH\HQ

øQFHOHPH

8\JXODQPDVÕ�]RU

(QJHOOH\LFL

øúOHWPH�VWUDWHMLVL

2SHUDV\RQHO�YH�ILQDQVDO

%�W�Q�KHUNHV

6DDWOLN�YH\D�J�QO�N

%DVLW��X\JXQ��GLUHNW

.XOODQÕOPÕú

(VQHN��GH÷LúNHQ

'LQDPLN��GXUXPD�ED÷OÕ

'LQDPLN��GXUXPD�ED÷OÕ

ø\LOHúWLUPH

8\JXODQDELOLU

'HVWHNOH\LFL

/LWHUDW�UGH�|Oo�WOHULQ�|]HOOLNOHUL�YH�NRQX\D�\DNODúÕP�DoÕVÕQD�J|UH�GH÷LúLN�úHNLOOHUGH�

VÕQÕIODQGÕUÕOGÕ÷Õ�J|U�OPHNWHGLU��gUQH÷LQ��QLWHO�YH�QLFHO�SHUIRUPDQV�|Oo�WOHUL��&KDQ�YG���

�������V�UHo�YH�oÕNWÕ�|Oo�WOHUL��.DEDGD\Õ���������ILQDQVDO��WHNQLN�YH�HWNLQOLN�|Oo�WOHUL�

�$KPDG�YH�'KDIU���������WRSOX�YH�ELUH\VHO�SHUIRUPDQV�|Oo�WOHUL��SHUIRUPDQV�ER\XWODUÕQD�

LOLúNLQ�|Oo�WOHU��$NDO��������JLEL��

%X�VÕQÕIODQGÕUPDODU�LoHULVLQGH�HQ�\D\JÕQ�YH�ELOLQHQ�VÕQÕIODQGÕUPD�W�U��ILQDQVDO�YH�

IL]LNVHO�|Oo�W�D\ÕUÕPÕGÕU��2UJDQL]DV\RQXQ�IDUNOÕ�G�]H\OHULQGH�GH÷LúLN�|Oo�WOHUH�LKWL\Do�

GX\XOPDVÕ�QHGHQL\OH�GL÷HU�ELU�|QHPOL�VÕQÕIODQGÕUPD�W�U��GH�KL\HUDUúL�G�]H\OHULQH�J|UH�

\DSÕODQ�VÕQÕIODQGÕUPDGÕU��

���������)LQDQVDO�YH�)L]LNVHO�gOo�WOHU

)LQDQVDO�|Oo�WOHU��ILQDQVDO�ND\ÕW�YH�UDSRUODUGDQ�HOGH�HGLOHQ�YHULOHUL�NXOODQDQ�YH�VRQXoODUÕ�

SDUDVDO�RODUDN�LIDGH�HGHQ�|Oo�WOHUGLU��dRN�HVNLGHQ�EHUL�NXOODQÕOD�JHOHQ�EX�|Oo�WOHULQ�HQ�

|QHPOL��VW�QO�NOHUL��EDúDUÕ\Õ�WHN�ELU�ELULPOH�LIDGH�HWPHOHUL�QHGHQL\OH��NDUúÕODúWÕUPD�

\DSPDGD�YH�GL÷HU�|Oo�WOHUH�HQWHJUH�HWPHGH�VD÷ODGÕNODUÕ�NROD\OÕNODUGÕU��
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)LQDQVDO�|Oo�WOHULQ�IDUNOÕ�IRUPODUÕ�ROPDNOD�ELUOLNWH��HQ�\D\JÕQ�RODQODUÕ�NDU�PDUMÕ��SURILW�

PDUJLQV��VDWÕúODUÕQ�JHUL�G|Q�ú��RODUDN�GD�ELOLQLU���YDUOÕ÷ÕQ�JHWLULVL��UHWXUQ�RQ�DVVHWV��YH�

|]VHUPD\H�YHULPOLOL÷LGLU��UHWXUQ�RQ�HTXLW\���%LU�RUJDQL]DV\RQXQ�VDWÕúODUÕQD�RUDQOD�QH�NDGDU�

ND]DQGÕ÷ÕQÕQ�|OoHQ�NDU�PDUMÕ��JHOHFHNWH��PDOL\HWOHUGH�DUWÕú��IL\DWODUGD�YH\D�VDWÕúODUGD�D]DOÕú�

ROPDVÕ�GXUXPXQGD�RUJDQL]DV\RQXQ�UHNDEHWH�GD\DQDELOPH�\HWHQH÷LQL�EHOLUOH\HQ�|Oo�WW�U��

����¶GD�'X�3RQW�WDUDIÕQGDQ�JHOLúWLULOHQ�YDUOÕNODUÕQ�JHWLULVL��úLUNHWLQ�YDUOÕNODUÕQÕ�NXOODQPD�

\HWHQH÷LQL�|OoPHNWHGLU��g]VHUPD\H�YHULPOLOL÷L�LVH�\DWÕUÕPFÕODUD��KLVVHGDUODU�YE��

RUJDQL]DV\RQGD�\DSÕODQODUÕQ�QH�GHUHFH�L\L�ROGX÷XQX�J|VWHUHQ�ELU�|Oo�WW�U��7DQJHQ��������

V������

(QG�VWUL\HO�RUWDPGDNL�JHOLúPHOHU�VRQXFXQGD�NDOLWH��KÕ]��HVQHNOLN��EXOXQDELOLUOLN�JLEL�

\HQL�NULWHUOHULQ�|QHP�ND]DQPDVÕ��EX�DPDoODUD�KL]PHW�HGHFHN�\HQL�|Oo�WOHULQ�NXOODQÕPÕQÕ�

JHUHNOL�NÕOPÕúWÕU��)LQDQVDO�|Oo�WOHU��GÕúVDO�UDSRUODPD��H[WHUQDO�UHSRUWLQJ���PDOL\HW�YH�

ILQDQVDO�KHVDSODPDODU�LoLQ�KDOHQ�|QHPLQL�NRUXPDNOD�ELUOLNWH��LPDODW�YH�GD÷ÕWÕP�

RSHUDV\RQODUÕQÕQ�J�QO�N�RODUDN�NRQWURO�HGLOPHVLQLQ�JHUHNOLOL÷L�IL]LNVHO�|Oo�WOHULQ�

NXOODQÕPÕQÕ�DUWÕUPÕúWÕU��0DVNHOO��������V������

)L]LNVHO�|Oo�WOHU��GDKD�oRN�WHNQLN�YH�P�KHQGLVOLN�LoHULNOL�RODQ�YH�ELULPOHUL�LWLEDUL\OH�

IL]LNVHO�WHPHOOHUH�GD\DQGÕUÕOPÕú�|Oo�WOHUGHQ�ROXúPDNWDGÕU��3HUIRUPDQVÕQ�W�P�ER\XWODUÕ�LOH�
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|OoHNOHUOH�|Oo�OP�ú�YH\D�IDUNOÕ�|Oo��ELULPOHULQH�VDKLS�JLUGL�YH�oÕNWÕODUÕQ�NDUDU�ELULPOHUL�
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NDWVD\ÕODUÕQÕ�6(0�DUDFÕOÕ÷Õ\OD�EHOLUOHPLúWLU��

%XODQÕN��IX]]\��PDQWÕ÷Õ��EHOLUVL]OLNOHUOH�oDOÕúDELOPHN�LoLQ�ROXúWXUXOPXú�PDWHPDWLN�

G�]HQ�RODUDN�WDQÕPODPDN�P�PN�QG�U��.DUDNWHULVWLNOHU�NODVLN�WHRULGH�\DOQÕ]FD���YH���

GH÷HUOHUL�DODELOLUNHQ��EXODQÕN�WHRULGH���LOH���DUDOÕ÷ÕQGD�KHUKDQJL�ELU�GH÷HU�DODELOPHNWHGLU�

�&KDQ�YG���������V�������%X�\DNODúÕPÕQ�PHUNH]�QRNWDVÕQÕ�EXODQÕN�N�PHOHU�ROXúWXUPDNWDGÕU��

(÷HU��\HOLN�GH÷HUL���LVH�NRQX�WDP��\HOLN����LVH�WDP�ELU��\H�RODPDPD������DUDOÕ÷ÕQGD�LVH�

N�PHQLQ�ELU��\HVL�ROPD�GXUXPX�V|]�NRQXVXGXU��%|\OHFH�ELU�EXODQÕN�N�PH���\HOLN�GHUHFHVL�

YHULOPLú�oRN�VD\ÕGD�HOHPDQGDQ�ROXúPDNWDGÕU��.XUX�]�P��������V�������3HUIRUPDQV�

DQDOL]LQGH�EXODQÕN�N�PHOHU� �ELOJLQLQ��LQIRUPDWLRQ��NHVLQ�ROPDGÕ÷Õ�GXUXPODUGD�

NXOODQÕODELOPHNWHGLU��gUQH÷LQ�&KDQ�YG����������WHGDULN�]LQFLUL�D÷ÕQÕQ�SHUIRUPDQVÕQÕ�

JHOLúWLUPHN�LoLQ�|QHUGLNOHUL�PRGHOGH�SHUIRUPDQV�VNRUODUÕQÕ�KHVDSODUNHQ�EXODQÕN�

N�PHOHUGHQ�\DUDUODQPÕúODUGÕU��&KDQ�YG����������SURVHV�SHUIRUPDQVODUÕQÕ�DQDOL]�HGHUHN�

JHOLúWLUPH�IDDOL\HWOHULQL�EHOLUOHPHN�DPDFÕ\OD�\DSWÕNODUÕ�oDOÕúPDGD�LVH�SURVHVOHULQ�

SHUIRUPDQV�|Oo�W�GH÷HUOHULQL�WDQÕPODPDGD��EXODQÕN�PDQWÕ÷Õ�NXOODQPÕúODUGÕU�
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5HJUHV\RQ�DQDOL]L��ED÷ÕPOÕ�ELU�<�GH÷LúNHQLQL�DoÕNODPDN�LoLQ�ED÷ÕPVÕ]�;���;���«����;Q

GH÷LúNHQOHULQGHNL�ELOJLOHUL�NXOODQPD�oDEDVÕ�RODUDN�J|U�OHELOLU��1HZEROG��������V�������

5HJUHV\RQ�DQDOL]LQLQ�DPDFÕ��ED÷ÕPOÕ�YH�ED÷ÕPVÕ]�GH÷LúNHQOHU�DUDVÕQGDNL�LOLúNL\L�

PRGHOOHPHNWLU��3HUIRUPDQV�DQDOL]LQGH�UHJUHV\RQ�GHQNOHPOHUL��ED÷ÕPOÕ�GH÷LúNHQ�RODUDN�

WDQÕPODQPÕú��SHUIRUPDQV�|Oo�W��LOH�ED÷ÕPVÕ]�GH÷LúNHQ�RODUDN�WDQÕPODQPÕú�SHUIRUPDQV�

| Oo� W �| Oo� W OH U L � D UDV ÕQGDN L � L O L úN LQ LQ �\| Q � Q � � Y H � N X Y Y H W L Q L � E H O L U O HP H N � L o L Q �

NXOODQÕODELOPHNWHGLU��gUQH÷LQ�%HUU\�YH�&RRSHU���������SURVHV�HQG�VWULVLQGH��U�Q�

oHúLWOLOL÷LQLQ�SHUIRUPDQV��]HULQGHNL�HWNLOHULQL�|OoPHN�DPDFÕ\OD�UHJUHV\RQ�DQDOL]LQGHQ�

\DUDUODQPÕúODUGÕU�

3HUIRUPDQV�DQDOL]LQGH�PXKWHPHOHQ�HQ�\R÷XQ�NXOODQÕODQ�\|QWHP�VLP�ODV\RQGXU��

6LP�ODV\RQ��JHUoHN�VLVWHPL�WHPVLO�HGHQ�ELU�PRGHOLQLQ�WDVDUODQPDVÕ�YH�EX�PRGHO��]HULQGH�

DOWHUQDWLI�VWUDWHMLOHULQ�GHQHQPHVL�LOH�VLVWHPLQ�GDYUDQÕúÕQÕ�EHOLUOHPH\H�oDOÕúDQ�ELU�

PHWRGRORMLGLU��g]HOOLNOH��SUREOHPLQ�WDP�ELU�PDWHPDWLN�IRUP�ODV\RQXQXQ�EXOXQPDGÕ÷Õ�YH\D�

SUREOHPLQ�o|]�P��LoLQ�PDWHPDWLNVHO�\|QWHPOHULQ�oRN�NDUPDúÕNODúWÕ÷Õ�YH�JHUoHN�VLVWHP�

�]HU LQGH �GHQH\�\DSPDQÕQ �HNRQRPLN�R OPDGÕ÷ Õ �GXUXPODUGD �\R÷XQ�E L U � úHNL OGH �

NXOODQÕOPDNWDGÕU��6LP�ODV\RQ�X\JXODPDVÕ�VRQXFX�HOGH�HGLOHQ�ELOJLOHU�ÕúÕ÷ÕQGD�VLVWHPLQ�

WDVDUÕPÕ�YH\D�HQ�X\JXQ�NDUDU�NXUDOÕQÕQ�VHoLPL�P�PN�Q�RODELOPHNWH��\DSÕVDO�GH÷LúLNOLNOHU�

NDUúÕVÕQGD�VLVWHPLQ�WHSNLVL�GH÷HUOHQGLULOHELOPHNWHGLU��hUHWHQ��������V�������

<XNDUÕGD�EDKVHGLOHQ�QLFHO�WHNQLNOHULQ�\DQÕ�VÕUD�SHUIRUPDQV�DQDOL]LQGH�QLWHO�WHNQLNOHUGHQ�

GH�\DUDUODQÕODELOPHNWHGLU��1LWHO�DUDúWÕUPDODUGD��J|]OHP��J|U�úPH�YH�GRN�PDQ�DQDOL]L�JLEL�

QLWHO�\|QWHPOHUOH�WRSODQDQ�YHULOHU��EHWLPVHO�DQDOL]��LoHULN�DQDOL]L�YH�QLWHO�YHULQLQ�

QLFHOOHúWLULOPHVL�JLEL�\|QWHPOHUOH��<ÕOGÕUÕP�YH�ùLPúHN��������LúOHQHUHN�SHUIRUPDQV�

DQDOL]LQGH�NXOODQÕODELOPHNWHGLU��gUQH÷LQ��$EHUQHWK\�YG����������ELU�H÷LWLP�KDVWDQHVLQGH�

oDOÕúDQ�X]PDQODUGDQ�\DUÕ�\DSÕODQGÕUÕOPÕú�P�ODNDWOD�HOGH�HWWLNOHUL�QLWHO�YHULOHUL��ELOJLVD\DU�

\DUGÕPÕ\OD�NRGODPD��HWQRJUDILN�DQDOL]�JLEL�\|QWHPOHUOH�DQDOL]�HGHUHN�VLVWHPLQ�QHGHQVHO�

SHUIRUPDQV�KDULWDODUÕQÕ��FDXVDO�SHUIRUPDQFH�PDSV��ROXúWXUPXúODUGÕU�
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dDOÕúPDQÕQ�X\JXODPD�DODQÕQÕ�ROXúWXUDQ�SURVHV�LPDODWD�LOLúNLQ�WDQÕPODPDODU�OLWHUDW�UGH�

JHQHOOLNOH�HQG�VWUL�NDYUDPÕ�\DNODúÕPÕ\OD�\DSÕOPDNWDGÕU���%X�E|O�PGH�|QFHOLNOH��UHWLP�YH�

LPDODW�VLVWHPOHULQLQ�WDQÕP�YH�VÕQÕIODQGÕUÕOPDVÕQD�\HU�YHULOPLú��HQG�VWUL\HO�VLVWHP�NDYUDPÕ�

YH��UHWLP�VLVWHPOHUL�LOH�LOLúNLVL�GH÷HUOHQGLULOPLúWLU��'DKD�VRQUD�SURVHV�HQG�VWULVLQLQ�\DSÕVDO�

|]HOOLNOHUL��WDQÕP�YH�VÕQÕIODQGÕUÕOPDVÕ��]HULQGH�GXUXOPXú�YH�GL÷HU�LPDODW�HQG�VWULOHUL�LOH�

RODQ�\DSÕVDO�IDUNOÕNODUÕ�RUWD\D�NRQPD\D�oDOÕúÕOPÕúWÕU��

���� hUHWLP�øPDODW�6LVWHPOHULQLQ�7DQÕP�YH�6ÕQÕIODQGÕUPDODUÕ

(NRQRPLVWOHU��UHWLPL�ID\GD�\DUDWPDN�RODUDN�WDQÕPODUNHQ��P�KHQGLVOHU��IL]LNVHO�ELU�

YDUOÕ÷ÕQ�GH÷HULQL�DUWÕUDFDN�GH÷LúLNOLNOHU�\DSDUDN��KDPPDGGH�YH\D�\DUÕ�PDPXOOHUL�

NXOODQÕODELOLU�ELU��U�QH�G|Q�úW�UPH\L��UHWLP�RODUDN�WDQÕPODPDNWDGÕUODU��.REX��������V�������

%X�LNL�\DNODúÕP���UHWLP�NDYUDPÕQD�JHQLú�YH�GDU�EDNÕú�DoÕODUÕQÕ�WHPVLO�HWPHNWHGLU��

hUHWLP�NDYUDPÕ�VLVWHP�\DNODúÕPÕ�LoHULVLQGH�GH÷HUOHQGLULOGL÷LQGH��³QLKDL�DPDFÕ�LQVDQ�

LKWL\DoODUÕQÕ�NDUúÕODPDN�RODQ�YH��UHWLP�IDNW|UOHULQL�EX�DPDFÕ�JHUoHNOH\HFHN�ELoLPGH�

�UHWNHQ�NRPELQDV\RQODU�KDOLQGH�E�W�QOHúWLUHUHN�IL]LNVHO��U�QOHU�YH\D�KL]PHWOHU�VXQDQ��

\DúD\DQ��GLQDPLN�ELU�RUJDQL]H�E�W�Q´�RODUDN�LIDGH�HGLOPHNWHGLU��.XUX�]�P��������V�����

hUHWLP�VLVWHPOHUL���UHWLP�\|QWHPL��PDPXO�FLQVL��PDPXO�PLNWDUÕ�YH\D��UHWLP�DNÕúÕ�JLEL�

NULWHUOHU�ED]ÕQGD�IDUNOÕ�úHNLOOHUGH�VÕQÕIODQGÕUÕODELOPHNWHGLU��gUQH÷LQ���UHWLP�\|QWHPLQH�J|UH�

ELULQFLO��DQDOLWLN��VHQWHWLN��IDEULNDV\RQ�YH�PRQWDM��UHWLP���UHWLP�PLNWDUÕ�YH�DNÕúÕQD�J|UH�LVH�

SDUWL��UHWLP��V�UHNOL��UHWLP�YH�VLSDULúH�J|UH��UHWLP�YE��

øPDODW�VLVWHPL�LVH��UHWLP�NDYUDPÕQD�GDU�EDNÕú�DoÕVÕ\OD�|]GHú�NDEXO�HGLOPHNWH�YH��UHWLP�

VLVWHPLQLQ�ELU�DOW�VLVWHPL�RODUDN�HOH�DOÕQPDNWDGÕU��)L]LNVHO�JLUGLOHUL��IL]LNVHO�oÕNWÕODUD�

G|Q�úW�UPH�V�UHFL�RODUDN�WDQÕPOD\DELOHFH÷LPL]�LPDODW�DOW�VLVWHPL�EX�oDOÕúPDQÕQ�DQD�LOJL�

QRNWDVÕQÕ�ROXúWXUPDNWDGÕU�

øPDODW�VLVWHPOHUL�GH�ED]�DOÕQDQ�NULWHUOHUH�J|UH�IDUNOÕ�úHNLOOHUGH�VÕQÕIODQGÕUÕODELOPHNWHGLU���

gUQH÷LQ��U�Q�PLNWDUÕ�ED]ÕQGD�LPDODW�VLVWHPOHULQL�ED]Õ�DUDúWÕUPDFÕODU��SURMH�LPDODWÕ��NHVLNOL�

�LQWHUPLWWHQW��LPDODW�YH�V�UHNOL��FRQWLQXRXV��LPDODW�ROPDN��]HUH��o�JUXS�DOWÕQGD��ED]Õ�

DUDúWÕUPDFÕODU�LVH�\LQHOHPHOL��UHSHWLWLYH��LPDODW�YH�DW|O\H��MRE�VKRS��WLSL�LPDODW�ROPDN��]HUH�

LNL�JUXS�DOWÕQGD�LQFHOHPHNWHGLUOHU��)LQFK�YH�&R[��������V������
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øPDODW�HVQDVÕQGD�JLUGLOHU��]HULQGH�\DUDWÕODQ�IL]LNVHO��NRQXPVDO�YH\D�\DSÕVDO��NLP\DVDO��

G|Q�ú�POHU�ED]ÕQGD�LVH�LPDODW�VLVWHPOHULQL�IDEULNDV\RQ��PRQWDM�YH�SURVHV�LPDODW�ROPDN�

�]HUH��o�DQD�JUXS�DOWÕQGD�WRSODPDN�P�PN�QG�U��)DEULNDV\RQ�LPDODW��WHPHO�YH\D�GL÷HU�

KDPPDGGHOHUGHQ�úHNLO�YHUPH�\ROX�LOH�\HQL��U�QOHU�HOGH�HGLOPHVLGLU��'|N�P��WRUQDODPD��

SUHV��NÕUPD��NHVPH��SDUoDODPD�YE��\|QWHPOHUOH�KDPPDGGHOHULQ�IL]LNVHO�úHNOLQL�GH÷LúWLUHUHN�

�U�Q��UHWHQ�VLVWHPOHU�EX�JUXED�JLUPHNWHGLU��0RQWDM�LPDODW��oHúLWOL�KDPPDGGH��\DUÕ�PDPXO�

YH�SDUoDODUÕQ�VLVWHPDWLN�ELoLPGH�ELU�DUD\D�JHWLULOPHVL�LOH�NDUPDúÕN�ELU�PDPXO�Q��UHWLOPHVL�

RODUDN�WDQÕPODQPDNWDGÕU��g]HOOLNOH�ELUOHúWLUPH�IRQNVL\RQX�LOH�LOJLOL�RODQ�EX�LPDODW�W�U�QGH�

DOÕúWÕUPD�X\GXUPD��ED÷ODPD�JLEL�LúOHPOHUOH�LPDODW�JHUoHNOHúWLULOPHNWHGLU��3URVHV�LPDODWWD�

LVH�DODúÕP��NDUÕúÕP��GDPÕWPD��IHUPDQWDV\RQ��NDSODPD�JLEL�LúOHPOHUOH�NXOODQÕODQ�KDPPDGGH�

YH�\DUÕ�PDPXOOHULQ�NLP\DVDO�NDUDNWHULVWLNOHUL�YH\D�\DSÕODUÕ�GH÷LúWLULOHUHN�IDUNOÕ�\DGD�GDKD�

ID\GDOÕ�IRQNVL\RQD�VDKLS��U�QOHU��UHWLOPHNWHGLU� *HQHOOLNOH�ELULQFLO��SULPHU��KDPPDGGHOHUL�

�GHPLU��EDNÕU��N|P�U�JLEL�PDGHQOHU��KDP�SHWURO��NLO�YE��NXOODQDQ�EX�LPDODW�W�U�Q�Q�GL÷HU�

ELU�|]HOOL÷L�GH�NHQGL�DUDODUÕQGD�D\UÕODPD\DQ�³EHQ]HUL�PDGGHOHUL´�YH�|]HO�DPDoOÕ�DUDo�

JHUHoOHUL�NXOODQPDVÕGÕU��.XUX�]�P��������V��������

øPDODW �V LV WHPOHULQLQ�VÕQÕI ODQGÕUÕ OPDVÕQGD�\D\JÕQ�RODUDN�NXOODQÕODQ�GL÷HU�ELU�

VÕQÕIODQGÕUPD�W�U��LVH��UHWLP�KDWWÕQÕQ�HVQHNOL÷L���U�Q�oHúLWOLOL÷L�YH�PLNWDUÕ�ED]ÕQGD�\DSÕODQ�

VÕQÕIODQGÕUPDGÕU��ùHNLO�������

ùHNLO������øPDODW�W�UOHULQLQ�VÕQÕIODQGÕUÕOPDVÕ

$W|O\H� W LSL � LPDODW WD � W�NHWLFL OHU LQ� LV WHNOHUL �GR÷UXOWXVXQGD�WDVDUODQPÕú��U�QOHU�

�UHWLOPHNWHGLU��hU�Q�oHúLWOLOL÷L�ID]OD�RODQ�EX�W�U�LúOHWPHOHUGH�KHU�ELU��U�QGHQ�G�ú�N�

hU�Q�0LNWDUÕ

hU�Q�dHúLWOLOL÷L

6�UHNOL�$NÕú�
7LSL�øPDODW

hUHWLP
(VQHNOL÷L

<Õ÷ÕQ�øPDODW

3DUWL�øPDODW

$W|O\H�7LSL�øPDODW

hUHWLP
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3526(6
ø0$/$7



��

PLNWDUODUGD��UHWLOLU��*HQHO�DPDoOÕ��UHWLP�HNLSPDQÕQÕQ�NXOODQÕOGÕ÷Õ�DW|O\H�WLSL�LPDODWWD��

LVWLKGDP�HGLOHQ�LúJ�F��ELUGHQ�ID]OD�DODQGD�oDOÕúDELOHFHN�EHFHUL\H�VDKLSWLU��

3DUWL�LPDODW��ELU�VLSDULúL�YH\D�V�UHNOL�WDOHEL�NDUúÕODPDN�DPDFÕ�LOH�EHQ]HU�YH\D�D\QÕ�

FLQVWHQ��U�QOHULQ�EHOLUOL�PLNWDUODUGDQ�ROXúDQ�SDUWLOHU�KDOLQGH��UHWLOPHVLGLU��3DUWLOHU��ELU�

GHID\D�PDKVXV��EHOLUOL�YH\D�EHOLUVL]�DUDOÕNODUOD��UHWLOHELOPHNWHGLU��%LU��U�Q�SDUWLVL�

�UHWLOGLNWHQ�VRQUD�IDUNOÕ��U�Q�SDUWLVL��UHWLPL�LoLQ�HNLSPDQODU��]HULQGH�GH÷LúLNOLN�

\DSÕODELOPHNWH�YH\D�RUWDN�ND\QDNODUÕ�NXOODQDQ�ELUGHQ�ID]OD��UHWLP�KDWWÕ�NXUXODELOPHNWHGLU��

.RQIHNVL\RQ��JÕGD�JLEL��U�QOHU�SDUWL�WLSL�LPDODW�JUXEXQGD�\HU�DOPDNWDGÕU��

<Õ÷ÕQ�YH�V�UHNOL�DNÕú�WLSL�LPDODW�W�UOHUL�V�UHNOL�LPDODWÕQ�LNL�DOW�JUXEXGXU��6�UHNOL�LPDODWWD�

PHYFXW�PDNLQH�YH�WHVLVOHU�EHOLUOL�ELU��U�QH�WDKVLV�HGLOPHNWH�YH�G�ú�N��U�Q�oHúLWOLOL÷L�LOH�

\�NVHN�PLNWDUODUGD��UHWLP�JHUoHNOHúWLULOPHNWHGLU��hU�QOHU�JHQHOOLNOH�VWR÷D�\|QHOLNWLU��

øPDODWWD�WDPDPÕ\OD�RWRPDWLNOHúWLULOPLú�|]HO�DPDoOÕ��UHWLP�HNLSPDQODUÕ�NXOODQÕOPDNWDGÕU��

<Õ÷ÕQ�LPDODWWD�ELU��U�Q�Q�E�\�N�PLNWDUODUGD�YH�X]XQ�V�UHOHUGH��UHWLPL�V|]�NRQXVXGXU��

*HUHNWL÷LQGH�PDNLQHOHULQ�\HUOHúLP�G�]HQL��NDOÕSODU�YE��GH÷LúLNOLNOHU�LOH�IDUNOÕ��U�QOHULQ�

�UHWLPLQH�JHoPHN�RODQDNOÕGÕU��0RWRUOX�WDúÕW�PRQWDM�KDWODUÕ�EX�LPDODW�W�U�Q�Q�HQ�J�]HO�

|UQHNOHULQGHQGLU��6�UHNOL�DNÕú�WLSL�LPDODWWD�LVH�PDNLQH�YH�WHVLVOHU�\DOQÕ]FD�ELU��U�Q�Q�

�UHWLOPHVLQH�G|Q�N�RODUDN�WDVDUODQPÕú�YH�\HUOHúWLULOPLúWLU��)DUNOÕ�ELU��U�Q���UHWPHN�oRN�

PDVUDIOÕ�YH\D�RODQDNVÕ]GÕU��øúOHQHQ�KDPPDGGH�YH�\DUÕ�PDPXOOHU�GR÷DO�\DSÕODUÕ�LWLEDUL\OH�

NHQGLOL÷LQGHQ�DNDUODU��$NDO��������V������dLPHQWR��úHNHU�YH�SHWURNLP\D��UHWLPL�HQ�|QHPOL�

|UQHNOHULGLU��

-RYDQ��������V�������PRQWDM�YH�SURVHV�LPDODWÕ��LPDODW�LúOHPOHULQLQ�GR÷DVÕQÕ�WDQÕPODPDGD�

VÕNoD�NXOODQÕODQ�LNL�WHULP�RODUDN�EHOLUWPLú��IL]LNVHO�YH\D�NLP\DVDO�UHDNVL\RQODUÕ�NXOODQDUDN�

�UHWLP�JHUoHNOHúWLUHQ�HQG�VWULOHUL��NLP\D�HQG�VWULVL��SHWURO�UDILQHULOHUL��ND÷ÕW�HQG�VWULVL�

JLEL��SURVHV�HQG�VWULOHU�RODUDN�DGODQGÕUPÕúWÕU��3URVHV�HQG�VWULVL�V�UHNOL�DNÕú�WLSL�LPDODWÕ��

ED]Õ�GXUXPODUGD�GD�\Õ÷ÕQ�YH�SDUWL�LPDODWÕ��PRQWDM�HQG�VWULVL��RWRPRELO��\DUÕ�LOHWNHQOHU��

PRELO\D�HQG�VWULVL�JLEL��LVH�LPDODW��U�Q�Q�|]HOOL÷LQH�J|UH�DW|O\H��\Õ÷ÕQ�YH�SDUWL�LPDODWÕ��

NDSVD\DELOPHNWHGLU�
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/LWHUDW�UGH�HQG�VWUL�NDYUDPÕQD�LOLúNLQ�IDUNOÕ�WDQÕPODPDODUD�UDVWODPDN�P�PN�QG�U��

gUQH÷LQ��.REX��������V�����HQG�VWUL\L��EHOLUOL�WLSWHNL�ELU��UHWLP�IDDOL\HWLQH�YHULOHQ�NROOHNWLI�

LVLP�RODUDN�WDQÕPODUNHQ��%HWWLV��������V�������LNDPH�HGLOHELOLU�QLWHOLNWH��U�QOHU��UHWHQ�Lú�

ELULPOHULQLQ�YH\D�ILUPDODUÕQ�ROXúWXUGX÷X�JUXEX�HQG�VWUL�RODUDN�WDQÕPODPDNWDGÕU��1LJWLQJDOH�

�������V�����HQG�VWUL\L��EHQ]HU�W�UGHQ�V�UHoOHULQ�LúOHGL÷L�YH�EHOLUOL�PDOODUÕ��UHWHELOPHN�LoLQ�

EHQ]HU�GHQH\LP�YH�ELOJL�DOW\DSÕVÕQD�VDKLS�LúOHWPHOHU�E�W�Q��RODUDN�LIDGH�HWPLúWLU��%X�
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PRQWDM�HQG�VWULOHUL�LoLQ�JHoHUOLGLU��.XUX�]�P��������V������.RQX\D�SD]DU�EDNÕú�DoÕVÕ\OD�

\DNODúDQ�ED]Õ�\D]DUODU��SURVHV�HQG�VWULOHULQGH�GR÷UXGDQ�VWR÷D�\|QHOLN��UHWLPGHQ�VLSDULúH�

\|QHOLN��UHWLPH�GR÷UX�ELU�JHoLú�ROGX÷XQX��GROD\ÕVÕ\OD�LWPH�YH�oHNPH�SUHQVLSOHULQLQ�

NDUÕúÕPÕQGDQ�ROXúDQ�PHOH]��K\EULG��ELU�NRQWURO�VLVWHPLQLQ�X\JXODQPDVÕ�JHUHNWL÷LQL�LIDGH�

HWPHNWHGLUOHU��&UDPD�YG���������V�����%LU�DQODPGD�GDUER÷D]�\DNODúÕPÕQÕ�LúDUHW�HGHQ�EX�

\D]DUODU��VLVWHPLQ�DNÕúÕQGD�NHVLOPHOHUH�YH�GDOJDODQPDODUD�\RO�DoDFDN�HNLSPDQODUÕQ�YH�

KDPPDGGHOHULQ�EHOLUOHQLS��EX�NHVLOPH�YH�GDOJDODQPDODUÕ�HQJHOOH\LFL�|QOHPOHU�DOÕQPDVÕQÕ�

|QHUPHNWHGLUOHU�

3URVHV�HQG�VWULVL�NXOODQGÕ÷Õ�PDNLQH�YH�HNLSPDQ�LWLEDUL\OH�VHUPD\H�\R÷XQOX÷XQXQ�

\�NVHN�ROGX÷X�ELU�HQG�VWUL�W�U�G�U��0DNLQH�YH�HNLSPDQODUÕQ�IDEULND�LoL�\HUOHúLPL�DNÕú�WLSL�

�UHW LPLQ�|]HOO L÷LQGHQ�GROD\Õ ��U�QH�J|UH� WDVDUODQPÕúWÕU � �hUHWLP�\�NVHN�RUDQGD�
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RWRPDWLNOHúWLULOPLú��HNLSPDQODU�LKWLVDVODúWÕUÕOPÕú�YH��UHWLPLQ�JHUHNWLUGL÷L�LúOHPOHU�NXUDOODUD�

ED÷ODQPÕúWÕU��$UWLED�YH�5LDQH� ������V�������g]HO�DPDoOÕ��UHWLP�HNLSPDQODUÕQÕQ�NXOODQÕPÕ�

LPDODW�HVQHNOL÷LQL�D]DOWPDNWDGÕU��hUHWLPLQ�RWRPDWLNOHúWLULOPHVL�LOH�VD÷ODQDQ�RWRPDV\RQ�LVH�

NDOLIL\H�LúJ�F��LKWL\DFÕQÕ�DUWÕUÕUNHQ�LúJ�F��\R÷XQOX÷XQX�G�ú�UPHNWHGLU��$\UÕFD�SURVHV�

HQG�VWULOHULQGH�VDELW�\DWÕUÕPODUÕQ�\�NVHN�ROPDVÕ�QHGHQL\OH�\DWÕUÕPÕQ�JHUL�|GHPH�V�UHVL�

QLVSHWHQ�X]XQGXU��

3URVHV�HQG�VWULVLQGH��JHQHOOLNOH�ELULQFLO�KDPPDGGHOHU�LúOHQHUHN�NDWPD�GH÷HUL�\�NVHN�

�U�QOHU��UHWLOPHNWHGLU��%X�HQG�VWUL�W�U�QGH��NXOODQÕODQ�KDPPDGGHOHULQ��UHWLOHFHN��U�QOHU�

�]HULQGH�|QHPOL�ELU�HWNLVL�YDUGÕU��+DPPDGGH�NDOLWHVLQLQ�GH÷LúPHVL��QHP��DVLW�RUDQÕ��UHQN��

YLVNR]LWH�YH\D�NDUÕúÕP�PDGGHOHULQLQ�RUDQÕQGD�GH÷LúLNOL÷H�QHGHQ�RODELOPHNWH�YH�QLKDL��U�Q�

NDOLWH�VSHVLILNDV\RQODUÕQÕ�HWNLOH\HELOPHNWHGLU�

øPDODW�\DSÕVÕQÕQ�|]HOOL÷LQGHQ�GROD\Õ�NXOODQGÕ÷Õ�KDPPDGGHOHULQ�\DSÕVDO�NDUDNWHUOHULQL�

GH÷LúWLUHQ�SURVHV�HQG�VWULVLQLQ�DWÕNODUÕ��JHQHOOLNOH�LQVDQ�YH�oHYUH��]HULQGH�|QHPOL�HWNLOHUH�

VDKLSWLU��%X�HWNLOHUGHQ�GROD\Õ�JHUHN�IDEULNDQÕQ�NXUXOXú�\HULQLQ�VHoLPLQGH�JHUHNVH�DWÕNODUÕQ�

GHSRODQPDVÕ�YH�LPKDVÕ�NRQXODUÕQGD�oHYUHVHO�NÕVÕWODU�SURVHV�HQG�VWULVLQGH�|QHPOL�ELU�

IDNW|UG�U�

hU�Q�oHúLWOLOL÷LQLQ�QLVSL�RODUDN�G�ú�N�ROGX÷X�SURVHV�HQG�VWULVLQGH���UHWLOHQ��U�QOHULQ�

ELULPOHUL�JHQHOOLNOH�OLWUH� �NLORJUDP��PHWUH�JLEL�D÷ÕUOÕN�YH�ER\XW�FLQVLQGHQ�LIDGH�

HGLOPHNWHGLU��hUHWLOHQ��U�QOHU�JHQHOOLNOH�GL÷HU�HQG�VWULOHU�LoLQ�KDPPDGGH�YH\D�\DUÕ�PDPXO�

QLWHOL÷LQGHGLU��%X�QHGHQOH��U�QOHU��SD]DUGD�GL÷HU�LPDODW�HQG�VWULOHULQLQ��U�QOHULQH�J|UH�

GDKD�D]�VD\ÕGD�DOÕFÕ�EXOPDNWDGÕU��$QFDN�EX�DOÕFÕODUÕQ�WDOHS�HWWLNOHUL�PLNWDU��GL÷HU�HQG�VWUL�

W�UOHULQH�RUDQOD�oRN�GDKD�ID]OD�ROPDNWDGÕU��$\UÕFD�GL÷HU�HQG�VWULOHUH�JLUGL�VD÷ODPD�|]HOOL÷L��

ELU�DQODPGD�SURVHV�HQG�VWULOHULQGH�HQWHJUH�VLVWHPOHU�KDOLQGH�GLNH\�E�\�PH�VWUDWHMLOHULQLQ�

X\JXODQPDVÕQÕ�GD�NROD\ODúWÕUPDNWDGÕU�

3URVHV�HQG�VWULVL�\XNDUÕGD�EDKVHGLOHQ�\DSÕVDO�|]HOOLNOHULQLQ�\DQÕ�VÕUD�ED]Õ�IRQNVL\RQHO�

YH�RSHUDV\RQHO��|]HOOLNOHUL�LWLEDUL\OH�GH�GL÷HU�LPDODW�HQG�VWULOHULQGHQ�IDUNOÕODúPDNWDGÕU�

3URVHV�HQG�VWULVLQGH�LPDODW�V�UHoOHUL��U�QH�RGDNOÕ�ELU�URWD\Õ�WDNLS�HWPHNWHGLU��6LVWHP�

LoHULVLQGHNL�KDPPDGGH�YH�\DUÕ�PDPXO�LOHWLP�DUDoODUÕ�|]HO�DPDoOÕ��VDELW�\|U�QJHOL�

WDúÕ\ÕFÕODUGDQ�ROXúPDNWDGÕU��1LVSHWHQ�GDKD�NÕVD�ELU�oHYULP�]DPDQÕQD��F\FOH�WLPH��VDKLS�

RODQ�SURVHV�HQG�VWULVLQLQ�SHWURO��ELUD�JLEL�ED]Õ�GDOODUÕQGD��UHWLP�KDWWÕ�GHQJHOHPH�
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SUREOHPOHUL�oRN�GDKD�GDU�WROHUDQVODUOD�KHVDSODQPDNWD�YH�X\JXODQPDNWDGÕU��.XUX�]�P��

������V�����

3URVHV�HQG�VWULVL��GL÷HU�HQG�VWUL�W�UOHULQLQ�DNVLQH�KDPPDGGHGHQ�|QFH�NDSDVLWH�\|QHOLPOL�

SODQODPD�YH�SURJUDPODPD\Õ�NXOODQPDNWDGÕU��8]XQ�G|QHPOL�SODQODPD��JHQHOOLNOH�NXUXOXú�

\HUL�VHoLPL�YH�JHOHFHNWH��UHWLOHFHN��U�QOHULQ�LKWL\Do�GX\DFD÷Õ�ND\QDNODUÕ�HOGH�HWPHN�LoLQ�

VWUDWHMLN�SODQODU�JHOLúWLULOPHVLQGHQ�ROXúPDNWDGÕU��0DWWD�YH�0LOOHU��������V����� � 2UWD�

G|QHPOL�SODQODPDQÕQ�NDUDNWHULVWL÷L�LVH��UHWLP�SODQODPD�NDUDUODUÕQD�\|QHOLN�ROPDVÕGÕU��

3URVHV�HQG�VWULVL��UHWLP�SODQODUÕQGD���U�Q�ELOHúLPLQLQ�RSWLPL]DV\RQX��KHGHI�HPQL\HW�

VWRNODUÕQÕQ�G�]H\LQLQ�EHOLUOHQPHVL���UHWLP�YH�EDNÕP�SODQODUÕQÕQ�JHOLúWLULOPHVL��E�W�QOHúLN�

�UHWLP�SODQODUÕQÕQ�WDVDUÕPÕ��SODQGDNL�HVQHNOLN�YH�GLQDPLNOLN�JLEL�NRQXODU�\HU�DOPDNWDGÕU��

<D\JÕQ�RODUDN�NXOODQÕODQ�WRSOX��UHWLP�SODQODPD�YH�E�W�QOHúLN��UHWLP�SODQODPD�WHNQLNOHUL��

NÕVD�G|QHPOL��UHWLP�SODQODUÕQD�ED]�WHúNLO�HWPHNWH�YH�NÕVD�G|QHPOL�SODQODPD�LOH��UHWLPLQ�QH�

]DPDQ��QHUHGH�\DSÕODFD÷Õ�JLEL�GHWD\ODQGÕUÕOPÕú�|]HOOLNOHU�EHOLUOHQPHNWHGLU��.XUX�]�P��

������V������

3URVHV�HQG�VWULVLQGH�XODúÕODELOLU�NDSDVLWH��IDEULNDODUÕQ�NXUXOXPXQGDNL��UHWLP�NDSDVLWHVL�

LOH�VÕQÕUOÕGÕU��'ROD\ÕVÕ\OD�IDEULNDODUÕQ�HWNLQ�ELU�úHNLOGH�NXOODQÕOPDVÕ�JHUHNPHNWHGLU��$UWLED�

YH�5LDQH��������V�������*HQHOOLNOH����VDDW���YDUGL\D�KDOLQGH�oDOÕúDQ�SURVHV�HQG�VWULOHULQGH�

NDSDVLWH�DUWÕUÕPÕQD�JLWPHN�HN�WHVLVOHULQ�NXUXOPDVÕQÕ�YH�\HQL�PDNLQH�YH�HNLSPDQODUÕQ�

DOÕQPDVÕQÕ�JHUHNWLULU��%X�V�UHo�X]XQ�YH�PDOL\HWOL�ELU�V�UHoWLU��'L÷HU�LPDODW�HQG�VWULOHULQGH�

LVH�ID]OD�PHVDL�YH\D�WDúHURQ�NXOODQÕPÕ�LOH�NDSDVLWH�DUWÕUÕPÕQD�JLWPHN�QLVSHWHQ�GDKD�

NROD\GÕU��

%HQ]HU�úHNLOGH���UHWLP�V�UHFLQGH�IDUNOÕ�ELU��U�Q�Q��UHWLOPH�KD]ÕUOÕNODUÕ�GD��|UQH÷LQ�

YDQLO\DOÕ�NUHPD�\HULQH��NDNDROX�NUHPD��UHWLPLQH�JHoLOPHVL�JLEL��GL÷HU�LPDODW�HQG�VWULOHULQH�

RUDQOD�PDOL\HWOLGLU�YH�X]XQ�]DPDQ�DOPDNWDGÕU��1LWHNLP�HNLSPDQODUÕQ�NXUXOXPXQX��PRQWH�

HGLOPHVLQL��V|N�OPHVLQL�YH�WHPL]OHQPHVLQL�NDSVD\DQ�GH÷LúWLUPH��FKDQJHRYHU��]DPDQÕ�YH�

PDOL\HWOHUL�SURVHV�HQG�VWULVLQGH�KHU�]DPDQ�|QHPOL�ELU�SURJUDPODPD�IDDOL\HWL�ROPXúWXU�

�/RRV�YH�$OOZH\HU��������V�������

3URVHV�HQG�VWULVLQGH�KDPPDGGH�YH��U�QOHULQ�JHQHOOLNOH�DNÕFÕ�YH�NROD\�ER]XODELOLU�

QLWHOLNWH�ROPDVÕ�VWRN�\|QHWLPL��]HULQGH�EHOLUOL�NÕVÕWODPDODU�JHWLUPHNWHGLU��&UDPD�YG���������

V�����gUQH÷LQ��KDPPDGGH��V�UHo�LoL�VWRN�YH�QLKDL��U�Q�VWRNODUÕ�LoLQ�D\UÕ�ELU�DODQODUÕQ�

D\UÕOPDVÕ�JHUHNHELOPHNWHGLU�
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3URVHV�HQG�VWULVLQLQ�VHUPD\H�\R÷XQ�ROPDVÕ��\DWÕUÕP�NDUDUODUÕQÕQ�X\JXODPD\D�

JHoLULOGLNWHQ�VRQUD�GH÷LúWLULOPHVLQLQ�WHNQRORMLN�YH�HNRQRPLN�DoÕGDQ�LúOHWPH\H�E�\�N�

N�OIHWOHU�\�NOHPHVL��HWNLQ�ELU�VHUPD\H�E�WoHOHPHVLQLQ�\DSÕOPDVÕQÕ�]RUXQOX�NÕOPDNWDGÕU�

�.XUX�]�P��������V�����

3URVHV�HQG�VWULVLQGH�PDOL\HW�NDOHPOHUL�LoHULVLQGH�HQ�\�NVHN�SD\Õ�GDKD�|QFHGH�

EHOLUWLOGL÷L�JLEL�VDELW�PDOL\HWOHU�ROXúWXUPDNWDGÕU��'ROD\ÕVÕ\OD�ELULP�VDELW�PDOL\HW�ELULP�

�UHWLP�PDOL\HWL�RUDQÕ�EX�HQG�VWUL�W�U�QGH�\�NVHNWLU��.XOODQÕODQ�KDPPDGGHOHULQ�ELULP�

PDOL\HWOHUL���U�QOHULQ�ELULP�VDWÕú�IL\DWODUÕ�YH�EXQD�ED÷OÕ�RODUDN�ELULP�NDUOÕOÕN�RUDQODUÕ�GL÷HU�

LPDODW�HQG�VWUL�W�UOHULQH�RUDQOD�G�ú�NW�U��1LWHNLP�SURVHV�HQG�VWULVL��U�QOHULQH�RODQ�WDOHSWH��

IL\DW�YH�GD÷ÕWÕP�JDUDQWLVL�EHOLUOH\LFL�ELU�URO�R\QDUNHQ��GL÷HU�LPDODW�HQG�VWULOHULQGH��U�Q�Q�

|]HOOLNOHUL�YH�GD÷ÕWÕP�KÕ]Õ�QLVSHWHQ�GDKD�EHOLUOH\LFL�ELU�URO�R\QDPDNWDGÕU��hU�Q�Q�

|]HOOLNOHULQGHQ�GROD\Õ�WDúÕPD�PDOL\HWOHUL�SURVHV�HQG�VWULVLQGH�QLVSHWHQ�GDKD�\�NVHNWLU��

$\UÕFD�VDWÕú�VRQUDVÕ�GHVWHN�KL]PHWOHUL��|]HOOLNOH�PRQWDM�HQG�VWULVL�ROPDN��]HUH�GL÷HU�LPDODW�

HQG�VWUL�W�UOHULQGH�|QHPOL�ELU�IDNW|U�RODUDN�|Q�SODQD�oÕNPDNWDGÕU�

<XNDUÕGD�EDKVHGLOHQ�\DSÕVDO��IRQNVL\RQHO�YH�RSHUDV\RQHO�|]HOOLNOHU�ÕúÕ÷ÕQGD�SURVHV�

HQG�VWULVLQLQ�GL÷HU�LPDODW�HQG�VWULVL�W�UOHUL��IDEULNDV\RQ�YH�PRQWDM��LOH�RODQ�IDUNOÕOÕNODUÕQÕ�

7DEOR����¶GHNL�JLEL�|]HWOHPHN�P�PN�QG�U��3URVHV�HQG�VWULVL�GH�NHQGL�LoHULVLQGH�DOW�

JUXSODUD�D\UÕODELOPHNWH�YH�EX�JUXSODU�IDUNOÕ�|]HOOLNOHU�WDúÕ\DELOPHNWHGLU��1LWHNLP�ELU�

VRQUDNL�DOW�EDúOÕNWD�SDUWL�YH�DNÕú�WLSL�SURVHV�HQG�VWULVL�D\ÕUÕPÕ�GHWD\ODUÕ\OD�LQFHOHQHFHNWLU��

%XUDGD�\DSÕODQ�NDUúÕODúWÕUPDODU�\DSÕVDO�IDUNOÕOÕNODUÕ�EHOLUJLQOHúWLUPHN�LoLQ�Xo�QRNWDODUGD�\HU�

DODQ�HQG�VWULOHU�ED]ÕQGD�\DSÕOPÕúWÕU��
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7DEOR������3URVHV�HQG�VWULVLQLQ�GL÷HU�LPDODW�HQG�VWUL�W�UOHULQGHQ�IDUNOÕODúDQ�|]HOOLNOHUL

.DUúÕODúWÕUPD�.ULWHUL 3URVHV�(QG�VWULVL 'L÷HU�øPDODW�(QG�VWULOHUL

<DSÕVDO�g]HOOLNOHU

hUHWLP�NRQWURO�VLVWHPL øWPH�VLVWHPL dHNPH�VLVWHPL

.DWPD�GH÷HU <�NVHN 1LVSHWHQ�'�ú�N

hUHWLP 6WR÷D�\|QHOLN 6LSDULúH�\|QHOLN

hU�Q�oHúLWOLOL÷L '�ú�N <�NVHN

hU�Q�EDúÕQD�WDOHS <�NVHN '�ú�N

%LULP�GH÷LúNHQ�PDOL\HW '�ú�N <�NVHN

(VQHNOLN '�ú�N <�NVHN

hUHWLP�HNLSPDQÕ g]HO�DPDoOÕ *HQHO�DPDoOÕ

hUHWLP�PLNWDUÕ <�NVHN '�ú�N

6HUPD\H \R÷XQOX÷X <�NVHN '�ú�N

øúJ�F��\R÷XQOX÷X '�ú�N <�NVHN

gOoHN�HNRQRPLOHULQGHQ�\DUDUODQPD hU�QGH�|OoHN�HNRQRPLOHUL .DSDVLWHGH�|OoHN�HNRQRPLOHUL

*HUL�|GHPH�V�UHVL 8]XQ 1LVSHWHQ�.ÕVD

'LNH\�E�\�PH�VWUDWHMLVL <DWNÕQ 1LVSHWHQ�\DWNÕQ�GH÷LO

dHYUHVHO�NÕVÕWODU (YHW 1DGLUHQ

1LKDL��U�QGHNL��\LHOG��GH÷LúNHQOLN %D]HQ dR÷XQOXNOD�G�ú�N

)RQNVL\RQHO�YH�2SHUDV\RQHO�g]HOOLNOHU

8]XQ�G|QHPOL�SODQODPD .DSDVLWH hU�Q�WDVDUÕPÕ

5RWDODPD 6DELW 'H÷LúNHQ

6LVWHP�LoL�WDúÕ\ÕFÕODU 6DELW�\|U�QJHOL 6HUEHVW�\|U�QJHOL

dHYULP�]DPDQÕ� '�ú�N <�NVHN

dDOÕúPD�GHYUHVL ho�YDUGL\D )D]OD�PHVDL

.DSDVLWH�DUWÕUÕPÕ (N�ELQD�YH�HNLSPDQ )D]OD�PHVDL��7DúHURQ

'H÷LúWLUPH��FKDQJHRYHU��]DPDQÕ� <�NVHN '�ú�N

6HUPD\H�E�WoHOHPHVL gQHPOL 1LVSHWHQ�|QHPL�GDKD�D]

%LULP�EDúÕQD�NDUOÕOÕN '�ú�N <�NVHN

6LSDULú�DOPD )L\DW��'D÷ÕWÕP�JDUDQWLVL hU�Q�|]HOOLNOHUL��'D÷ÕWÕP�KÕ]Õ

%LULP�6DELW�0DOL\HW��%LULP�hUHWLP�
0DOL\HWL

<�NVHN '�ú�N

7DúÕPD�PDOL\HWOHUL <�NVHN '�ú�N

6DWÕú�VRQUDVÕ�KL]PHW '�ú�N *HQHOOLNOH�\�NVHN
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�������3DUWL�YH�$NÕú�7LSL�3URVHV�(QG�VWULOHULQLQ�)DUNOÕOÕNODUÕ

3URVHV�HQG�VWULVLQL�NHQGL�LoHULVLQGH�JHQHOOLNOH�SDUWL�YH�DNÕú�WLSL�ROPDN��]HUH�LNL�DQD�JUXS�

DOWÕQGD�LQFHOHQGL÷L�|QFHNL�E|O�POHUGH�EHOLUWLOPLúWL��%XUDGD�EX�LNL�DOW�JUXS�DUDVÕQGDNL�

IDUNOÕOÕNODU�EHOLUJLQOHúWLULOPH\H�oDOÕúÕODFDNWÕU�

$NÕú�WLSL�SURVHV�HQG�VWULOHUL�JHQHOOLNOH�7DEOR����¶GH�YHULOHQ�SURVHV�HQG�VWULVL�|]HOOLNOHUL�

LOH�GRQDQPÕúWÕU��øPDODW�V�UHoOHUL�ELU��YH\D�ELUNDo��SURVHV�DGÕPÕQGDQ�ROXúPDNWD�YH�SDUWL�WLSL�

SURVHV�HQG�VWULOHULQH�J|UH�G�ú�N�NDWPD�GH÷HUOL��U�QOHU��UHWLOPHNWHGLU��)UDQVRR��������

V�������&DP�LPDODWÕ��oHOLN�LúOHPH��SHWURO�YE�HQG�VWULOHULQ�\HU�DOGÕ÷Õ�DNÕú�WLSL�SURVHV�

HQG�VWULOHULQGH�LPDODW�WHPLQ�V�UHOHUL��OHDG�WLPH��JHQHOOLNOH��D\QÕ��U�Q�Q�DUGÕúÕN�RODUDN�

LúOHQPHVL�HVQDVÕQGD�JHoHQ�V�UH�RODUDN�WDQÕPODQDQ�oHYULP�V�UHVL��F\FOH�WLPH��LOH�

EHOLUOHQPHNWHGLU��hUHWLP�KÕ]ÕQÕQ�\�NVHN�ROPDVÕ�QHGHQL\OH�ELULP�EDúÕQD�LúOHPH�]DPDQÕ�

QLVSHWHQ�G�ú�NW�U��)DUNOÕ��U�Q�VD\ÕVÕ�VÕQÕUOÕ�YH��U�QOHU�DUDVÕQGDNL�GH÷LúNHQOLN�QLVSHWHQ�oRN�

D]GÕU��hU�Q�oHúLWOLOL÷LQLQ��NDUPDúÕNOÕ÷ÕQÕQ�YH��UHWLP�DGÕP�VD\ÕVÕQÕQ�D]�ROPDVÕ�QHGHQL\OH�

W�P��U�QOHU�D\QÕ�URWD\Õ�L]OHPHNWHGLU��%X�|]HOOLNOHULQGHQ�GROD\Õ�|]HO�DPDoOÕ��UHWLP�

HNLSPDQODUÕ �NXOODQÕOPDNWD�YH�EX�GXUXP�XODúÕODELO LU �NDSDVLWHQLQ�EHOLUOHQPHVLQL�

NROD\ODúWÕUPDNWDGÕU��)UDQVRR�YH�5XWWHQ��������V�����

øODoODU��|]HO�NLP\DVDOODU��FDP�LúOHPH�YE�HQG�VWULOHUL�NDSVD\DQ�SDUWL�WLSL�SURVHV�

HQG�VWULOHUL��DNÕú�WLSL�SURVHV�HQG�VWULVL�LOH�GL÷HU�LPDODW�HQG�VWULOHUL�DUDVÕQGD�\HU�DODQ�ELU�

NRQXPD�VDKLSWLU��%X�HQG�VWUL��NHQGL�LoHULVLQGH�W�P��U�QOHULQ�D\QÕ�URWD\Õ�L]OHGL÷L�oRN��U�QO��

�PXOWLSURGXFW��YH��U�QOHULQ�IDUNOÕ�URWDODUÕ�L]OHGL÷L�oRN�DPDoOÕ��PXOWLSXUSRVH��HQG�VWULOHU�

ROPDN��]HUH�LNL�JUXED�D\UÕODELOPHNWHGLU��5DD\PDNHUV�YH�:HLMWHUV��������V������dDOÕúPDQÕQ�

EX�E|O�P�QGH��IDUNOÕOÕNODUÕ�EHOLUJLQ�ELU�úHNLOGH�RUWD\D�NR\DELOPHN�DGÕQD�oRN�DPDoOÕ�SDUWL�

SURVHV�HQG�VWULOHULQH�RGDNODQÕOPÕú�YH�DNÕú�WLSL�SURVHV�HQG�VWULVL�LOH�NDUúÕODúWÕUPDODU�EX�

ED]GD�\DSÕOPÕúWÕU�

3DUWL�WLSL�SURVHV�HQG�VWULOHULQGH��U�Q�IDUNOÕODúWÕUPD�QLVSHWHQ�ID]ODGÕU�YH�EX��U�QOHULQ�

�UHWLPL�IDUNOÕ�URWDODUOD�JHUoHNOHúWLULOPHNWHGLU��%X�IDUNOÕOÕNODU�SURVHV�DGÕPODUÕQÕQ�VD\ÕVÕQD�YH�

V�UHVLQH�GH�\DQVÕPDNWDGÕU��'ROD\ÕVÕ\OD�ED]Õ�SURVHV�DGÕPODUÕQGDQ�VRQUD�DUD�VWRNODU�

DUWDELOPHNWHGLU��,YDQHVFX�YG���������V�������hU�Q�oHúLWOLOL÷LQLQ�YH�NDUPDúÕNOÕ÷ÕQÕQ�DUWPDVÕ�

QHGHQL\OH�JHQHO�DPDoOÕ��UHWLP�HNLSPDQODUÕ�WHUFLK�HGLOPHNWHGLU��)DUNOÕ��U�QOHUL��UHWPHN�LoLQ�

SURVHV�NRQILJ�UDV\RQODUÕQGD�X\DUODPDODU�\DSÕOPDVÕ�JHUHNPHNWH��GROD\ÕVÕ\OD�LPDODW�WHPLQ�

V�UHOHUL�X]DPDNWDGÕU��øPDODWÕQ�EX�|]HOL÷LQGHQ�GROD\Õ�XODúÕODELOLU�NDSDVLWH\L�WDKPLQ�HWPHN�



��

]RUODúPDNWD�YH�ELU�SDUWLGH��UHWLOHFHN�PLNWDU��GH÷LúLP�]DPDQÕQÕQ�\HULQH�WHNQLN�SDUWL�

E�\�NO�NOHULQLQ�LKWL\DoODUÕQD�J|UH�EHOLUOHQPHNWHGLU��)UDQVRR�YH�5XWWHQ��������V������

1LVSHWHQ�NDWPD�GH÷HUL�\�NVHN��U�QOHU��UHWHQ�EX�HQG�VWUL�W�U�QGH��GH÷LúNHQ�PDOL\HWOHU�

LoHULVLQGH�KDPPDGGHOHULQ�SD\Õ�DNÕú�WLSL�SURVHV�HQG�VWULOHULQH�RUDQOD�GDKD�G�ú�NW�U��3DUWL�

WLSL�SURVHV�HQG�VWULVLQGH�IDDOL\HW�J|VWHUHQ�LúOHWPHOHU��SD]DU�\DSÕVÕ�LWLEDUL\OH��VWR÷D�\|QHOLN�

�UHWLP�VWUDWHMLVL�\HULQH��QLVSHWHQ�NDU�PDUMODUÕ�\�NVHN�W�NHWLFL\H�\|QHOLN�QLú�SD]DUODUD�GR÷UX�

\|QHOPLúOHUGLU��&UDPD�YG���������V�����

%X�ELOJLOHU�ÕúÕ÷ÕQGD�DNÕú�YH�SDUWL�WLSL�SURVHV�HQG�VWULOHULQLQ�IDUNOÕOÕNODUÕQÕ�7DEOR����¶GHNL�

JLEL�|]HWOHPHN�P�PN�QG�U�

7DEOR������$NÕú�YH�SDUWL�WLSL�SURVHV�HQG�VWULOHULQLQ�IDUNOÕOÕNODUÕ

.DUúÕODúWÕUPD�.ULWHUL
$NÕú�7LSL�3URVHV�
(QG�VWULOHUL

3DUWL�7LSL�3URVHV�
(QG�VWULOHUL

hUHWLP 6WR÷D�\|QHOLN 6WR÷D�YH\D�W�NHWLPH�\|QHOLN

hUHWLP�3URVHV�DGÕP�VD\ÕVÕ $] )D]OD

hUHWLP�HNLSPDQODUÕ g]HO�DPDoOÕ g]HO�DPDoOÕ��JHQHO�DPDoOÕ

.DWPD�GH÷HU '�ú�N <�NVHN

øPDODW�WHPLQ�V�UHVL��OHDG�WLPH� '�ú�N <�NVHN

hUHWLP�KÕ]Õ <�NVHN '�ú�N

hU�Q�oHúLWOLOL÷L '�ú�N <�NVHN

hU�Q�NDUPDúÕNOÕ÷Õ '�ú�N <�NVHN

5RWDODPD 6DELW 6DELW��'H÷LúNHQ

$UD�VWRNODU '�ú�N <�NVHN

8ODúÕODELOLU�NDSDVLWH $oÕNoD�EHOLUOHQPLú 1HW�RODUDN�WDQÕPODQPDPÕú

'H÷LúWLUPH��FKDQJHRYHU��]DPDQODUÕQÕQ�
HWNLVL

<�NVHN $]

'H÷LúNHQ�PDOL\HWOHU�LoHULVLQGH�
KDPPDGGHOHULQ�SD\Õ

<�NVHN '�ú�N
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øPDODW�HQG�VWULOHULQGH��SHUIRUPDQV�\|QHWLPLQ�RGDNODQGÕ÷Õ�WHPHO�NRQX�LPDODW�

SHUIRUPDQVÕQÕQ�|Oo�OPHVL�YH�L\LOHúWLULOPHVLGLU��%X�E|O�PGH�|QFHOLNOH��LPDODW�SHUIRUPDQVÕ�

NDYUDPÕ��IDUNOÕ�ER\XWODUOD�|Oo�P��YH�LPDODW�HQG�VWULOHULQLQ�\R÷XQODúWÕNODUÕ�|Oo�P�DODQODUÕ�

LQFHOHQPLúWLU��'DKD�VRQUD�SHUIRUPDQVÕQ�|Oo�OPHVL�YH�L]OHQPHVL�DoÕVÕQGDQ�|QHPOLOLN�DU]�

HGHQ�SURVHV�NRQWURO�YH�\HWHUOLOLN�NDYUDPODUÕQÕQ�WDQÕPODUÕQD�YH�SURVHV�NRQWURO�Q�HQG�VWUL\HO�

VLVWHPOHU�DoÕVÕQGDQ�IDUNOÕODúDQ�|]HOOLNOHULQH�\HU�YHULOPLú��SURVHV�HQG�VWULVLQGH�SURVHV�

NRQWURO�Q�\HUL��|]HOOLNOHUL�YH�NXOODQÕODQ�NRQWURO�WHNQLNOHUL�DQODWÕOPÕúWÕU��

�����øPDODW�3HUIRUPDQVÕ�.DYUDPÕ�YH�gOo�P�

øPDODW�SHUIRUPDQVÕ��LPDODW�V�UHFLQLQ�EDúDUÕVÕQÕ�QLWHO�YH\D�QLFHO�RODUDN�EHOLUOH\HQ�ELU�

NDYUDPGÕU��øPDODW�SHUIRUPDQVÕQÕ�|OoPHNWHNL�WHPHO�DPDo��V�UHFLQ�PHYFXW�GXUXPXQX�DQDOL]�

HGHUHN��JHoPLú�G|QHP�YH\D�VHNW|U�RUWDODPDODUÕQD�J|UH�NÕ\DVODPDODU�\DSPDN�YH�

L\LOHúWLULOHELOLU��JHOLúWLULOHELOLU�DODQODUÕ�EHOLUOHPHNWLU��øPDODW�HQG�VWULOHULQGH��UHNDEHWoLOL÷LQ��

LúOHWPH�YDUOÕ÷ÕQÕQ�YH�JHOLúLPLQLQ�VD÷ODQDELOPHVL�LPDODW�SHUIRUPDQVÕ\OD�GR÷UX�RUDQWÕOÕGÕU��

%X�QHGHQOH�SHUIRUPDQV�\|QHWLPL��|QFHOLNOH�LPDODW�SHUIRUPDQVÕ��]HULQH�RGDNODQPDNWDGÕU��

/LWHUDW�UGH�LPDODW�SHUIRUPDQVÕQÕ�|OoPH\H�G|Q�N�RODUDN�\DSÕODQ�oDOÕúPDODU�JHQHOOLNOH�G|UW�

ER\XW��]HULQGH�\R÷XQODúPDNWDGÕU��HVQHNOLN��KÕ]��PDOL\HW�YH�NDOLWH��.ODVVHQ�YH�:K\EDUN��

������V������0F.RQH�YG���������V������

øPDODW�HVQHNOL÷L��LPDODW�VLVWHPLQLQ��LoVHO�YH�GÕúVDO�oHYUHGHNL�SODQODQPÕú�YH\D�|QFHGHQ�

WDKPLQ�HGLOHPH\HQ�GH÷LúPHOHUH��X\JXQ�ELU�KÕ]GD�YH�NDEXO�HGLOHELOLU�ELU�PDOL\HWOH�FHYDS�

YHUPH�\HWHQH÷L�RODUDN�WDQÕPODQPDNWDGÕU��%\OHVM|���������øPDODW�SHUIRUPDQVÕQÕ�HVQHNOLN�

DoÕVÕQGDQ�GH÷HUOHQGLUHQ�oDOÕúPDODU�JHQHOOLNOH���U�Q��oHúLWOLOLN���PLNWDU��PDNLQH�YH�URWDODPD�

HVQHNOLNOHULQLQ�SHUIRUPDQV��]HULQGHNL�HWNLOHULQL�LQFHOHPHNWHGLUOHU��%HUU\�YH�&RRSHU��������

&KHQKDOO��������/R�YH�3XVKSDNXPDUD��������7VXERQH�YH�+RULNDZD��������

øPDODW�SHUIRUPDQVÕ�DoÕVÕQGDQ�KÕ]��KDPPDGGH�VLSDULú�YH�WHPLQ�V�UHOHUL��LPDODW�KD]ÕUOÕN�

V�UHOHUL��KDPPDGGH�YH�\DUÕ�PDPXOOHULQ�IDEULND�LoHULVLQGH�DNWDUÕP�V�UHOHUL��ELULP��UHWLP�

]DPDQÕ��SURVHV��UHWLP�]DPDQÕ��KDW�KÕ]Õ��oHYULP�V�UHVL�JLEL�J|VWHUJHOHU�LWLEDUL\OH�EHOLUOL�ELU�

WHPSR\D�XODúÕ OPDVÕQÕ � L IDGH�HWPHNWHGLU � �7�NHW LF L � WD WPLQLQLQ�YH�UHNDEHWoL O L÷LQ�

JHOLúWLULOPHVLQGH�|QHPOL�ELU�ER\XWX�ROXúWXUDQ�KÕ]��LPDODW�SHUIRUPDQVÕQÕ�|OoHQ�ELU�oRN�

oDOÕúPDGD���UHWLP�KÕ]Õ��GD÷ÕWÕP�KÕ]Õ��KDW�KÕ]Õ��]DPDQ�JLEL�DGODQGÕUPDODUOD�\R÷XQ�RODUDN�



��

NXOODQÕOPDNWDGÕU��/DLWLQHQ��������%DUNHU��������/R�YH�3XVKSDNXPDUD���������&KDQ�YG���

�������

øPDOD W �SHUIRUPDQVÕQÕQ�ILQDQVDO�ER\XWXQX�JHQHOOLNOH�PDOL\HWOHU�ROXúWXUPDNWDGÕU��

+DPPDGGH��LúJ�F���HQHUML�JLEL�PDOL\HW�NDOHPOHUL�LPDODW�SHUIRUPDQVÕ�DoÕVÕQGDQ�|QHPOLOLN�

DU]�HWPHNWHGLU� øPDODW�SHUIRUPDQVÕQÕ�PDOL\HWOHU�DoÕVÕQGDQ�|OoHQ�YH�GH÷HUOHQGLUHQ�

oDOÕúPDODUGD�\DUDWÕODQ�NDWPD�GH÷HU�|QHPOL�ELU�J|VWHUJH\L�ROXúWXUPDNWDGÕU��=LUD�NDWPD�

GH÷HU��NDUúÕODúWÕUÕODELOLUOLN�DoÕVÕQGDQ�GDKD�DQODPOÕ�VRQXoODU�YHUPHNWHGLU� øPDODW�

RSHUDV\RQODUÕQÕQ�|]HOOL÷LQGHQ�GROD\Õ�SHUIRUPDQVÕQ�ILQDQVDO�ER\XWXQX�|OoHQ�oDOÕúPDODU��

JHQHOOLNOH�ILQDQVDO�YH�IL]LNVHO�|Oo�WOHUL�ELU�DUDGD�NXOODQPDNWDGÕU��%XQXQOD�ELUOLNWH��IL]LNVHO�

|Oo�WOHUOH�|Oo�OP�ú�SHUIRUPDQVÕ��SDUDVDO�ELULPOHUH�G|Q�úW�UHUHN�NDUúÕODúWÕUPDODU�\DSDQ�

oDOÕúPDODUGD�EXOXQPDNWDGÕU��$KPDG�YG���������

.DOLWH��LPDODW�SHUIRUPDQVÕ�YH�UHNDEHWoLOLN�DoÕVÕQGDQ�|QHPOL�ELU�ER\XWWXU��%X�QHGHQOH�

LPDODW�HQG�VWULOHUL��X\JXQ�KÕ]�YH�PDOL\HWOHUOH�NDOLWHOL��U�QOHU��UHWPH\H�RGDNODQPÕúODUGÕU�

�$OWÕRN��������V�Y�� .DOLWH��VSHVLILNDV\RQODUD�YH\D�LKWL\DoODUD�X\JXQOXNWXU��.DOLWH\L��

WDVDUÕP�NDOLWHVL��X\JXQOXN�NDOLWHVL��V�UHo�NDOLWHVL��oÕNWÕ�NDOLWHVL��RSHUDV\RQHO�NDOLWH�JLEL�

IDUNOÕ�NDWHJRULOHUGH�HOH�DOPDN�P�PN�QG�U��.D\GH��������V���������.DOLWH�ER\XWX�LoHULVLQGH�

LPDODW�SHUIRUPDQVÕQÕ�|OoHQ�oDOÕúPDODU��JHQHOOLNOH�EX�NDWHJRULOHU�ED]ÕQGD�LPDODW�V�UHFLQLQ�

EDúDUÕVÕQÕ�|OoPH\H�YH�L\LOHúWLUPH\H�RGDNODQPDNWDGÕU��0DUWLQH]�YG���������&KDQ�YG��������

7DQQRFN���������

%X�WHPHO�ER\XWODU�GDKLOLQGH�YH\D�GÕúÕQGD��LPDODW�SHUIRUPDQVÕQÕ�|OoPHGH�IDUNOÕ�

SHUIRUPDQV�|Oo�WOHULQGHQ�GH�\DUDUODQPDN�P�PN�QG�U��gUQH÷LQ��oÕNWÕ�RUDQODUÕ�YH\D�ELULP�

]DPDQGD��UHWLP�PLNWDUODUÕ��LúJ�F��YHULPOLOL÷L��HQHUML�YHULPOLOL÷L��NDSDVLWH�NXOODQÕP�

RUDQODUÕ��RUWDODPD�DNÕú�KÕ]Õ�YE�JLEL

øPDODW�HQG�VWULOHULQLQ�\DSÕVDO�|]HOOLNOHUL�GR÷DO�RODUDN�LPDODW�SHUIRUPDQVÕQÕ�|OoPHGH�

NXOODQÕODFDN�\DNODúÕPODUÕ�GD�EHOLUOHPHNWHGLU��)DEULNDV\RQ�YH�PRQWDM�HQG�VWULOHULQGH�LPDODW�

SHUIRUPDQVÕQÕ�\XNDUÕGDNL�G|UW�ER\XW�LWLEDUL\OH�|OoPHN�P�PN�Q�LNHQ��SURVHV�HQG�VWULVLQGH�

|]HOOLNOH�HVQHNOLN�ER\XWXQX�|OoPHN�J�oOHúPHNWHGLU��=LUD��EX�HQG�VWUL�W�U���|]HO�DPDoOÕ�

�UHWLP�HNLSPDQODUÕ�NXOODQDUDN�G�ú�N�HVQHNOLNOH��UHWLP�\DSPDNWDGÕU��/LWHUDW�UGH�GH�EX�

\|QGH�\DSÕODQ�oDOÕúPDODUÕQ�VD\ÕVÕ�D]GÕU�YH�JHQHOOLNOH�SDUWL�WLSL�SURVHV�HQG�VWULOHULQL�NRQX�

DOPÕúODUGÕU��%HUU\�YH�&RRSHU��������8SWRQ��������



��

)DEULNDV\RQ�YH�PRQWDM �HQG�VWUL OHULQGH� �QLKDL��U�Q�NDOL WHVLQL �DUD�DúDPDODUGD�

JHUoHNOHúWLULOHQ�WRUQDODPD��NHVLP��ELUOHúWLUPH��PRQWDM�JLEL�LúOHPOHU�EHOLUOHPHNWHGLU��%X�

DúDPDODUGD�NDOLWH\L�HWNLOH\HFHN�KDWDODU�EHOLUOHQGL÷LQGH�\HQLGHQ�LúOH\LS�G�]HOWPH�YH\D��

SDUoD\Õ�\HQLOHPH�JLEL�DOWHUQDWLIOHU�EXOXQDELOPHNWHGLU� �%X�HQG�VWULOHUGH��LPDODW�

SHUIRUPDQVÕQÕ�|OoPH\H�G|Q�N�oDOÕúPDODU��LúJ�F��YHULPOLOL÷L��PDNLQH�YHULPOLOL÷L�YH�

\HWHUOLOL÷L�JLEL�|Oo�WOHUL�NXOODQDUDN�WH]JDK�YH\D�GHSDUWPDQ�ED]ÕQGDNL�SHUIRUPDQVÕ�

L\LOHúWLUPH\H�RGDNODQDELOPHNWHGLU��%XQXQ�\DQÕ�VÕUD��W�P�IDEULNDQÕQ�LPDODW�SHUIRUPDQVÕQÕ�

|OoPHN�DPDFÕ\OD�EX�|Oo�P�VRQXoODUÕQÕ�X\JXQ�ELU�IRUPGD�ELUOHúWLUPHN�YH\D�ELU�PRGHOOHPH�

\DNODúÕPÕ�JHOLúWLUPHN�P�PN�QG�U��3RSSOHZHOO�YH�%LQJ���������

3URVHV�HQG�VWULVLQGH�LVH��U�QH�GR÷UX�ELU�DNÕú�KDWWÕ�LoHULVLQGH��KDPPDGGH�YH�\DUÕ�

PDPXOOHULQ�NLP\DVDO�NDUDNWHULVWLNOHULQLQ�YH\D�\DSÕODUÕQÕQ�GH÷LúWLULOPHVL�V|]�NRQXVXGXU��

3URVHV�LoHULVLQGHNL�NDUDNWHULVWLNOHU�GR÷UXGDQ�QLKDL��U�Q�NDOLWHVLQL�HWNLOHPHNWH�YH�KDWDOÕ�

�U�QOHUL�\HQLGHQ�LúOHPH�YH\D�G�]HOWPH�RODQD÷Õ�QLVSHWHQ�GDKD�D]�ROPDNWDGÕU��'ROD\ÕVÕ\OD��

LPDODW�SHUIRUPDQVÕQÕ�|OoPH\H�G|Q�N�oDOÕúPDODU��SURVHV�YHULPOLOL÷L�YH�\HWHUOLOL÷L�JLEL�

|Oo�WOHUOH�SURVHVLQ�W�P�QH�RGDNODQPDNWDGÕU��=LUD��SHUIRUPDQVÕQ�WHPHO�EHOLUOH\LFLVL�LPDODW�

SURVHVLQGHNL�NDUDNWHULVWLNOHUGLU��%HOLUOL�ELU�SHUIRUPDQV�G�]H\LQH�XODúDELOPHN��EX�

NDUDNWHULVWLNOHUGHNL�GH÷LúNHQOL÷L�WDQÕPODQPÕú�VÕQÕUODU�LoHULVLQGH�WXWPDNOD�P�PN�QG�U��%X�

QHGHQOH��SURVHV�HQG�VWULVLQGH�JHQHOOLNOH�ULMLW�ELU�SURVHV�NRQWURO�X\JXODQPDNWDGÕU��

������3URVHV�.RQWURO��YH�3URVHV�<HWHUOLOL÷L�.DYUDPODUÕ

3URVHV�NDYUDPÕ��JHQHO�DQODPGD�DUGÕúÕN�LúOHPOHU�E�W�Q�G�U��'DU��DQODPGD�LPDODW�SURVHVL�

NDYUDPÕ�LVH�PDO]HPH��LúJ�F��YH�HQHUMLQLQ�ROXúWXUGX÷X�JLUGLOHULQ��WHVLV�YH�GRQDQÕP�

NROD\OÕNODUÕ�DUDFÕOÕ÷Õ\OD�WDEL�WXWXOGX÷X�LúOHPOHU�E�W�Q�Q��LIDGH�HWPHNWHGLU��7DúNÕQ��������

V�����

.RQWURO��EHOLUOHQPLú�KHGHI��DPDo�YH�VWDQGDUWODUD�XODúPDN�LoLQ�SODQODQPÕú�IDDOL\HWOHU�

G|QJ�V��LNHQ��\HWHUOLOLN��FDSDELOLW\���EX�KHGHI�YH�DPDoODUD�XODúPDGD�VLVWHPLQ�\HWHQH÷LQL�

EHOLUOH\HQ�ELU�|Oo�WW�U��-XUDQ�YH�*U\QD��������V����������.RQWURO�YH�\HWHUOLOLN��ELU�DQODPGD�

VLVWHPGHQ�EHNOHQHQ�ID\GDQÕQ�VD÷ODQPDVÕ�LoLQ�JHUHN�YH�\HWHU�NRúXOODUÕ�WDQÕPOD\DQ�

NDYUDPODUGÕU��=LUD��NRQWURO�DOWÕQGD�ROPD\DQ�ELU�SURVHV�LoLQ�KHVDSODQDQ�\HWHUOLOLN�|Oo�WOHUL��

WHNQLN�RODUDN�GR÷UX�YH�J�YHQLOLU�VRQXoODU��UHWPH\HFHNOHUGLU��0RQWJRPHU\��������V������

7RQJ�YH�&KHQ��������V������



��

&KDVH�YH�$TXLODQR¶\D��������V������J|UH�SURVHV�NRQWURO����UHWLP�DúDPDVÕQGD��U�Q�YH\D�

KL]PHW�NDOLWHVLQLQ�L]OHQPHVL�LOH�LOJLOL�ELU�NRQXGXU��3URVHV�NRQWURO�SODQODUÕQÕQ�DPDFÕ�LVH�

SURVHVWHNL�GH÷LúLP�VLQ\DOOHUL�DUDFÕOÕ÷Õ\OD���UHWLP�DúDPDVÕQGD�RODQ��YH\D�JHOHFHNWH�

�UHWLOHFHN��SDUoDODUÕQ�WDVDUÕP�VSHVLILNDV\RQODUÕQÕ�NDUúÕOD\ÕS�NDUúÕOD\DPD\DFD÷Õ�ELOJLVLQLQ�

NHúIHGLOPHVLGLU��%DúND�ELU�WDQÕPODPD\D�J|UH�SURVHV�NRQWURO����UHWLP�V�UHFLQGHNL�KDWDODUÕ�

NHúIHWPHN�YH�G�]HOWPHN�LoLQ�LVWDWLVWLNVHO�|UQHNOHPLQ�NXOODQÕOPDVÕGÕU��'LOZRUWK��������

V�������'HUYLWVLRWLV��������V������LVH�SURVHV�NRQWURO�Q���ED]Õ�NULWLN��U�Q�YH\D�SURVHV�

NDUDNWHULVWLNOHULQLQ�\DSÕVDO�GH÷LúLP�DUDOÕ÷ÕQGDNL�KHU�ELU�DQODPOÕ�VDSPD\Õ�EHOLUOHPHN�LoLQ�

WDVDUODQPÕú�ELU�SURVHG�U�RODUDN�WDQÕPODPÕúWÕU�

'DU�DQODPGD�LPDODW�SURVHVL�NDSVDPÕQGD�oDOÕúPDQÕQ�DPDFÕQD�X\JXQ�SURVHV�NRQWURO��

WDQÕPÕQÕ��³ELU��U�Q�YH\D�SURVHVH�DLW�NDUDNWHULVWLNOHUGHNL�GH÷LúNHQOL÷L�EHOLUOHQPLú�DPDo��

KHGHI�YH\D�VWDQGDUWODUD�J|UH�L]LQ�YHULOHELOLU�VÕQÕUODU�LoLQGH�WXWPDN�DPDFÕ\OD�\�U�W�OHQ�

NRQWURO�YH�G�]HOWPH�IDDOL\HWOHULQLQ�ROXúWXUGX÷X�GLQDPLN�ELU�E�W�Q´�RODUDN�\DSPDN�

P�PN�QG�U��

hU�Q�YH�SURVHVH�DLW�NDUDNWHULVWLNOHU��JHQHO�RODUDN��QLKDL��U�Q�NDOLWHVLQL�EHOLUOH\HQ��U�Q�

|]HOOLNOHUL�YH�GH÷LúNHQOHUL�LOH�NDOLWH\L�HWNLOH\HQ�SURVHV�LoL�|]HOOLNOHU�YH�GH÷LúNHQOHUGHQ�

ROXúPDNWDGÕU��gUQH÷LQ��X\JXODPD�E|O�P�QGH�\HU�DODQ��NLP\DVDO�KDWD��ER\D�KDWD�D\QDQÕQ�

NDOLWH�|]HOOLNOHUL�LOH�LOJLOL��U�Q�GH÷LúNHQOHULQL��KDYD�VÕFDNOÕ÷Õ��QHP�RUDQÕ�YH�J�P�ú�GHEL�

PLNWDUÕ�LVH�NDOLWH\L�HWNLOH\HQ�SURVHV�LoL�|]HOOLNOHU�LOH�LOJLOL�SURVHV�GH÷LúNHQOHULQL�

ROXúWXUPDNWDGÕU�

'H÷LúNHQOLN��EHOLUOL�ELU�UHIHUDQV�QRNWDVÕ�LOH�NDUúÕODúWÕUÕOGÕ÷ÕQGD�PH\GDQD�JHOHQ�VDSPDODUÕ�

WDQÕPODPDNWDGÕU��'HUYLWVLRWLV��������V�������GH÷LúNHQOL÷L�WHVDG�IL�YH�WHVDG�IL�ROPD\DQ�

ROPDN��]HUH�LNL�JUXS�DOWÕQGD�LQFHOHPHNWHGLU��7HVDG�IL�GH÷LúNHQOLN���U�Q�YH\D�SURVHV�

NDUDNWHULVWLNOHULQLQ�\DSÕVÕQGD�YDU�RODQ�GH÷LúNHQOLN�RODUDN�WDQÕPODQPDNWDGÕU��øPDODW�

SURVHVLQLQ�\DSÕVDO�GH÷LúLP�DUDOÕ÷Õ�����VWDQGDUW�VDSPD�LOH�LIDGH�HGLOPHNWHGLU��7HVDG�IL�

GH÷LúNHQOLN��LVWDWLVWLNL�RODUDN�QRUPDO�ELU�GD÷ÕOÕP�J|VWHULUNHQ��WHVDG�IL�ROPD\DQ�GH÷LúNHQOLN��

RSHUDWRU�KDWDODUÕ��NXVXUOX�KDPPDGGHOHU��PDNLQH�YH�DOHW�KDWDODUÕ�JLEL�VHEHSOHUGHQ�

ND\QDNODQPDNWD�YH�LPDODWWD�QRUPDO�GD÷ÕOÕPGDQ�VDSDQ�oÕNWÕODUÕQ�ROXúPDVÕQD��QHGHQ�

ROPDNWDGÕU��*URRYHU��������V�������'ROD\ÕVÕ\OD�WHVDG�IL�ROPD\DQ�GH÷LúNHQOLN��QHGHQL�

EHOLUOHQHELOLU�ELU�|]HOOL÷H�VDKLSWLU�YH�\|QHWLPL��SURVHVL�NRQWURO�DOWÕQD�DOPDN�LoLQ�G�]HOWLFL�

NDUDUODU�DOPD\D�]RUOD\DQ�ELU�QLWHOLN�WDúÕPDNWDGÕU�
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7DQÕPGD�\HU�DODQ�GL÷HU�XQVXUODU�LVH�GH÷LúNHQOL÷L�L]LQ�YHULOHELOLU�VÕQÕUODU�LoHULVLQGH�

WXWPDN�YH�NRQWURO�YH�G�]HOWLFL�IDDOL\HWOHUL�\�U�WPHNWLU��ø]LQ�YHULOHELOLU�VÕQÕUODU��SURVHV�

NDUDNWHULVWLNOHULQLQ�GH÷LúNHQOLN�VÕQÕUODUÕQÕ �EHOLU OH\HQ�WROHUDQV�NDYUDPÕ\OD� LIDGH�

HGLOPHNWHGLU��.RQWURO�YH�G�]HOWLFL�IDDOL\HWOHU�LVH��U�Q�YH�SURVHV�NDUDNWHULVWLNOHULQH�DLW�

YHULOHULQ�L]OHQPHVL��GHUOHQPHVL��DQDOL]�HGLOPHVL��GH÷HUOHQGLULOPHVL�YH�JHUHNOL�GXUXPODUGD�

G�]HOWLFL�H\OHPOHULQ�JHUoHNOHúWLULOPHVL�úHNOLQGH�VÕUDODQDELOLU�

%|\OH�ELU�NDSVDPD�VDKLS�SURVHV�NRQWURO�Q�Q�oHYULP�\DSÕVÕQÕ�ùHNLO����¶GHNL�JLEL�

úHPDWL]H�HWPHN�P�PN�QG�U� '|Q�ú�P�V�UHFL�YH�QLKDL��U�Q�DúDPDODUÕQGDNL�NRQWUROOHUGHQ�

VD÷ODQDQ�JHULELOGLULPOHULQ�DQDOL]�YH�GH÷HUOHQGLULOPHVL�LOH�SURVHVLQ�NRQWURO�DOWÕQGD�ROXS�

ROPDGÕ÷Õ�ELOJLVLQH�XODúÕOPDNWDGÕU��(÷HU�ELU�X\JXQVX]OXN�WHVSLW�HGLOPLú�LVH�X\JXQVX]OX÷XQ�

ND\QD÷ÕQD�J|UH�SURVHVWH�YH\D�JLUGLGH�G�]HQOHPHOHU�\DSÕODUDN�SURVHV�NRQWURO�DOWÕQGD�

DOÕQPD\D�oDOÕúÕOPDNWDGÕU�

ùHNLO������3URVHV�NRQWURO�Q�Q�LúOH\Lú�\DSÕVÕ��'LOZRUWK��������V����¶GDQ�DGDSWH�HGLOPLúWLU�
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.RQWURO�DOWÕQGDNL�ELU�SURVHVLQ�D\QÕ�]DPDQGD�WXWDUOÕ�YH�LVWLNUDUOÕ�ELU�LúOH\LúH�VDKLS�

ROGX÷XQX�V|\OHPHN�KHU�]DPDQ�GR÷UX�ELU�\DNODúÕP�ROPD\DELOLU��%X��|]HOOLNOH�SURVHV�

GH÷HUOHUL�DUDVÕQGDNL�GH÷LúNHQOL÷LQ��YDU\DQVÕQ��E�\�N�ROGX÷X�GXUXPODU�LoLQ�JHoHUOLGLU��

'ROD\ÕVÕ\OD�SURVHV�GH÷HUOHULQLQ�ELUELULQH�EHQ]HUOLOL÷LQL�GL÷HU�ELU�LIDGH\OH�SURVHVLQ�

WXWDUOÕOÕ÷ÕQÕ�YH�LVWLNUDUOÕOÕ÷ÕQÕ�GH÷HUOHQGLUPHN�JHUHNPHNWHGLU� �8\JX O DPDGD � E X �

GH÷HUOHQGLUPH�SURVHV�\HWHUOLOLN��SURFHVV�FDSDELOLW\��DQDOL]OHUL\OH�JHUoHNOHúWLULOPHNWHGLU�

3URVHV�\HWHUOLOL÷L��SURVHVLQ�ELU��U�Q��EHOLUWLOHQ�VSHVLILNDV\RQODUD�J|UH��UHWHELOPH�

\HWHQH÷L�RODUDN�WDQÕPODQPDNWDGÕU��3URVHV�\HWHUOLOLN�DQDOL]OHULQLQ�DPDFÕ� LVH�SURVHV�

RUWDODPDVÕ�YH�VWDQGDUW�VDSPDVÕQÕ��VSHVLILNDV\RQODUOD�LOLúNLOHQGLUHUHN�SURVHVLQ�LVWHNOHUH�

X\JXQ��U�Q�ROXúWXUPD�\HWHQH÷LQL�GH÷HUOHQGLUPHNWLU��g]YHUL��������V������<HWHUOLOL÷L�

GH÷HUOHQGLUPH�DúDPDVÕQGD�VD\ÕVDO �|Oo�W�RODUDN�SURVHV�\HWHUO L O LN�LQGHNVOHULQGHQ�

\DUDUODQÕOPDNWDGÕU��%X�LQGHNVOHU�LoHULVLQGH�HQ�\D\JÕQ�RODQODUÕ�&S��&SN��&SP�YH�&SPN¶GÕU�

3URVHVLQ�SRWDQVL\HO�\HWHUOLOL÷L�RODUDN�DGODQGÕUÕODQ�&S� VSHVLILNDV\RQ�WROHUDQVODUÕQD�J|UH�

W�P�SURVHVLQ�GH÷LúNHQOL÷LQL�|OoPHNWHGLU��&SN� SURVHV�SHUIRUPDQV�LQGHNVLGLU�YH�SHUIRUPDQVÕ�

GH÷HUOHQGLULUNHQ�SURVHV�GH÷LúNHQOL÷LQLQ�\DQÕ�VÕUD�SURVHV�RUWDODPDVÕQÕQ�VSHVLILNDV\RQ�

WROHUDQVODUÕQD�\DNÕQOÕ÷ÕQÕ�GD�GLNNDWH�DOPDNWDGÕU��'L÷HU�LNL�LQGHNVH�J|UH�SURVHVWHNL�

VDSPDODUD�oRN�GDKD�GX\DUOÕ�RODQ�& SP�YH�&SPN�LQGHNVOHUL�LVH�SURVHV�RUWDODPDVÕQÕQ�KHGHI�

GH÷HUH�\DNÕQOÕ÷ÕQÕ�GLNNDWH�DOPDNWDGÕUODU��3HDUQ�YG���������V������$úD÷ÕGD�IRUP�ODV\RQODUÕ�

YHULOHQ�LQGHNVOHULQ�PLQLPXP�NDEXO�VÕQÕUÕ���YH��]HUL�GH÷HUOHUGLU�
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%X�IRUP�OOHU��YHULOHULQ�QRUPDO�GD÷ÕOPDVÕ�GXUXPXQGD�J�YHQLOLU�VRQXoODU��UHWPHNWHGLUOHU��

/LWHUDW�UGH��QRUPDO�GD÷ÕOPD\DQ�YHULOHU�LoLQ�JHOLúWLULOPLú��&OHPHQWV�\|QWHPL��3HDUQ�YG���

�������&KHQ�YH�3HDUQ��������\|QWHPL�JLEL�IDUNOÕ�PHWRGRORML�YH�IRUP�ODV\RQODUD�UDVWODPDN�

P�PN�QG�U��&OHPHQWV��YHULOHULQ�oDUSÕNOÕN�YH�EDVÕNOÕN�GH÷HUOHULQGHQ�KDUHNHWOH�\HWHUOLOLN�

IRUP�OOHULQL�\HQLGHQ�G�]HQOHPLúWLU��&KHQ�YH�3HDUQ�LVH�IRUP�OOHUL�G�]HQOHPHGH�\�]GHOLN�

GLOLPOHUL�NXOODQPÕúODUGÕU���%X�\|QWHPH�LOLúNLQ�GHWD\ODU�oDOÕúPDQÕQ�X\JXODPD�E|O�P�QGH�

\HU�DOPDNWDGÕU��

3URVHV�\HWHUOLOLN�DQDOL]OHULQGHQ�HOGH�HGLOHQ�YHULOHULQ�WHPHO�NXOODQÕP�DODQODUÕQÕ��SURVHVLQ�

WROHUDQVODUÕ�NDUúÕOD\ÕS�NDUúÕODPD\DFD÷ÕQÕ�WDKPLQ�HWPH��LPDODW�SURVHVLQGHNL�GH÷LúNHQOL÷L�

D]DOWPD��ELU�SURVHVLQ�VHoLPLQGH�YH\D�G�]HOWLOPHVLQGH�WDVDUÕPFÕ\D�\DUGÕPFÕ�ROPD� \HQL�

DOÕQDFDN�HNLSPDQÕQ�SHUIRUPDQV�JHUHNOLOLNOHULQL�EHOLUOHPH� VDWÕFÕODU�DUDVÕQGD�VHoLP�\DSPD�

YE�úHNLOGH�|]HWOHPHN�P�PN�QG�U��0RQWJRPHU\��������V������

�����(QG�VWUL\HO�6LVWHPOHUGH�3URVHV�.RQWURO

*HOHQHNVHO�NRQWURO�\|QWHPOHULQGH���U�Q�Q�VSHVLILNDV\RQODUÕ�NDUúÕOD\ÕS�NDUúÕODPDGÕ÷ÕQÕQ�

NRQWURO���UHWLP�DúDPDVÕQGDQ�VRQUD�JHUoHNOHúWLULOPHNWHGLU��hU�Q�VSHVLILNDV\RQODUÕ�

NDUúÕODPÕ\RUVD�\HQLGHQ�LúOHQLS�G�]HOWLOPHNWH�YH\D�ILUH�RODUDN�D\UÕOPDNWDGÕU��0RWRUFX�YH�

*�OO���������V�������3URVHV�NRQWURO�QGH�LVH�GXUXP�WDPDPHQ�IDUNOÕGÕU��øPDODWÕQ�KHU�

DúDPDVÕQGD��U�Q�YH�SURVHVH�DLW�NDUDNWHULVWLNOHU�NRQWURO�HGLOPHNWH�YH�JHUHNOL�GXUXPODUGD�

SURVHVH�P�GDKDOH�HGLOHUHN�GH÷LúNHQOLN�NRQWURO�DOWÕQD�DOÕQPD\D�oDOÕúÕOPDNWDGÕU��

3URVHV �NRQWURO�Q�Q�NDSVDPÕ � LPDOD W �HQG�VW U LV LQ LQ �|]HO O L÷ LQH �J|UH � IDUNO Õ O ÕN �

J|VWHUHELOPHNWHGLU��)DEULNDV\RQ�YH�PRQWDM�HQG�VWULOHULQGH��ELU�WH]JDK�YH\D�GHSDUWPDQÕQ�

oÕNWÕODUÕQÕQ�ELU�VRQUDNL�WH]JDK�YH\D�GHSDUWPDQÕQ�JLUGLOHULQL�ROXúWXUGX÷X�ELU�LPDODW�\DSÕVÕ�

KDNLPGLU��3URVHV�HQG�VWULOHULQGH�LVH�JLUGLGHQ�QLKDL��U�QH�GR÷UX�X]DQDQ�NHVLQWLVL]�ELU�LPDODW�

\DSÕVÕ�V|]�NRQXVXGXU��'ROD\ÕVÕ\OD�SURVHV�NRQWUROOHUL��IDEULNDV\RQ�YH�PRQWDM�HQG�VWULOHULQGH�

WH]JDK�YH\D�GHSDUWPDQ�ED]ÕQGD��SURVHV�HQG�VWULOHULQGH�LVH�LPDODW�V�UHFL�ED]ÕQGD�

JHUoHNOHúWLULOPHNWHGLU��

7ROHUDQVODUÕQ�EHOLUOHQPHVL�NRQXVXQGD�NDUúÕODúÕODQ�J�oO�NOHU��LPDODW�HQG�VWULOHUL�DUDVÕQGD

SURVHV�NRQWURO�\|QWHPOHULQLQ�IDUNOÕODúPDVÕQD�QHGHQ�RODELOPHNWHGLU��g]HOOLNOH�PRQWDM�

HQG�VWULOHULQGH��PDPXO�Q�oDOÕúPDVÕ�YH�IRQNVL\RQODUÕ�LOH�LOJLOL�NRQXODUGD�D\UÕQWÕOÕ�

WROHUDQVODUÕQ�VDSWDQPDVÕ�J�oOHúPHNWHGLU� �gUQH÷LQ�ELU � MHW �PRWRUXQGDQ�LVWHQLOHQ�
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SHUIRUPDQVÕQ�VD÷ODQDELOPHVL��\�]OHUFH�SDUoDQÕQ�WROHUDQVODUÕQÕQ�D\UÕ�D\UÕ�VDSWDQPDVÕ�YH�

NRQWURO�HGLOPHVLQH�ED÷OÕGÕU��$QFDN�ED]Õ�KDOOHUGH�SDUoDODUÕQ�|Oo�OHULQGHNL�VDSPDODU�QLVSHWHQ�

LNLQFL�SODQGD�NDOPDNWD�YH�PDPXO�Q�PRQWDM�NRúXOX�YH\D�SHUIRUPDQVÕ��WHPHO�NULWHU�RODUDN�

NDEXO�HGLOPHNWHGLU��.REX��������V�������%X�JLEL�GXUXPODUGD��PRQWDM�NRúXOX�YH\D�

IRQNVL\RQHO�NDUDNWHULVWL÷LQ�|Oo�P���]HULQGH�\R÷XQODúDQ�SURVHV�NRQWURO�\|QWHPOHUL�

JHOLúWLULOLS��X\JXODQDELOPHNWHGLU�

3URVHV�NRQWURO��NRQXVXQGD�LPDODW�HQG�VWULOHUL�DUDVÕQGDNL�GL÷HU�ELU�IDUNOÕOÕN�LVH�KDWD�

ND\QDNODUÕ�ED]ÕQGDGÕU��3URVHVWHNL��PDNUR�KDWDODUÕQ�ND\QD÷ÕQÕ�ROXúWXUDQ�VLPHWUL��SDUDOHOOLN��

DoÕVDO�GHSODVPDQ��HNVHQHO�VDSPD��\XYDUODNOÕN�JLEL�JHRPHWULN�|Oo�OHUGHNL�GH÷LúNHQOLN�

IDEULNDV\RQ�YH�PRQWDM�HQG�VWULOHULQGH�GDKD�oRN�RUWD\D�oÕNPDNWDGÕU��%XQD�NDUúÕOÕN�PDO]HPH�

\DSÕVÕ��HVQHPH��JHQOHúPH��WH]JDK�WLWUHúLPL��KDPPDGGHOHULQ�LúOHQGL÷L�RUWDPGDNL�KDYD�

VÕFDNOÕ÷Õ�YH�QHP�JLEL�HWNHQOHUGHQ�ND\QDNODQDQ�NDUDNWHULVWLNOHULQ�NRQWURO��GX\DUOÕ�LPDODWWD�

YH�SURVHV�HQG�VWULOHULQGH�QLVSL�RODUDN�GDKD�|QHPOL�ELU�URO�R\QDPDNWDGÕU��.XUX�]�P��������

V���������

�����3URVHV�(QG�VWULVLQGH�3URVHV�.RQWURO

3URVHV�HQG�VWULVLQLQ�WDQÕPODUÕ�JHQHOOLNOH��o�DQDKWDU�|]HOOL÷H�RGDNODQPDNWDGÕU������$NÕú�

WLSL�YH\D�SDUWL�WLSL�SURVHV������\�NVHN�VHUPD\H�\DWÕUÕPÕ�YH�����ULMLW�SURVHV�NRQWURO��.HWRNLYL�

YH�-RNLQHQ��������V�������3URVHV�NRQWURO�Q�WDúÕGÕ÷Õ�|QHP�LPDODW�VLVWHPL�LoHULVLQGHNL�\HULQLQ�

GH�\DSÕVDO�RODUDN�EHOLUOHQPHVLQL�JHUHNWLUPHNWHGLU��ùHNLO�������

ùHNLO������øPDODW�VLVWHPLQGH�SURVHV�NRQWURO�Q�Q�\HUL��.D\QDN��.XUX�]�P��������V����

3D]DU�
øKWL\DoODUÕ�
YH�WDOHSOHU

hU�Q�
3ROLWLNDODUÕ

hU�Q�
WDVDUÕPÕ

hU�Q�Q�
WHNQLN�

|]HOOLNOHUL

1LKDL��U�Q�Q�
NDOLWH�

NDUDNWHULVWLNOHUL
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1LKDL��U�Q�NDOLWH�NDUDNWHULVWLNOHULQL��ER\XW��D÷ÕUOÕN��KDFLP��GD\DQÕNOÕOÕN��J�YHQLOLUOLN��

KDPPDGGH��NLP\DVDO�ELOHúLP�JLEL��U�Q�Q�NDOLWHVLQL�ROXúWXUDQ�|]HOOLN�YH\D�GH÷LúNHQOHU�

WDQÕPODPDNWDGÕU��7DQQRFN��������V������NDOLWH�NDUDNWHULVWLNOHULQL�QLWHOLN��DWWULEXWH��YH�

GH÷LúNHQ��YDULDEOH���NDUDNWHULVWLNOHU�ROPDN��]HUH�LNL\H�D\ÕUPÕú��QLWHOLN�NDUDNWHULVWLNOHULQL��

�U�Q�Q�WDVDUÕP�VSHVLILNDV\RQODUÕQD�YH\D�W�NHWLFL�LKWL\DoODUÕQD�X\JXQOX÷XQX�EHOLUOH\HQ��

GH÷LúNHQ�NDUDNWHULVWLNOHULQL�LVH�EHOLUOHQPLú�VÕQÕUODU�LoHULVLQGH�IDUNOÕ�GH÷HUOHU�DODELOHQ�

NDUDNWHULVWLNOHU�RODUDN�WDQÕPODPÕúWÕU��

*HQHO�RODUDN�QLKDL��U�Q�NDUDNWHULVWLNOHULQL�WDVDUÕP�YH�X\JXQOXN�NDOLWHVLQH�LOLúNLQ�

NDUDNWHULVWLNOHU�ROPDN��]HUH�LNL�DQD�JUXSWD�HOH�DOPDN�P�PN�QG�U��*|]O���������V�����%LU�
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\�NVHN�ROPD\DQ�YH�WDULKLQ�KHU�G|QHPLQGH�oRN�L\L�ELOLQHQ�KDP�PDO]HPHOHUOH��UHWLOGL÷L�

KDOGH��J�Q�P�]GH�HQ�|QHPOL�NROHNVL\RQODUÕQ�EDú�N|úHOHULQGH�\HU�DODQ�RWDQWLN�ELU��U�QG�U��

&DPFÕOÕ÷ÕQ�NHQGL�LoHULVLQGHNL�WHNQLN�]RUOXNODUÕQD�NDUúÕOÕN��VRQXoWD�RUWD\D�oÕNDQ��U�QOHU��

�UHWLOGL÷L�E|OJHQLQ��³J�F�Q��WHPVLO�HGHQ�ELUHU�NLPOLN��U�Q�´�ELoLPLQL�DOPÕú�JLELGLU��(Q�HVNL�

YH�N�o�N�ELU�FDP�ERQFXNWDQ�EDúOD\DUDN�5RPD�G|QHPLQLQ�HQ�|QHPOL�VDQD\L��U�Q��RODQ�

N�o�N�FDPODUÕQD�NDGDU�KHS�E|\OH�ELU�NLPOLN�\DUÕúÕQÕQ�\DúDQGÕ÷Õ�J|U�OPHNWHGLU��$PD�EX�

VDQD\L�\DUÕúÕQÕ�NÕ\DVÕ\D�V�UG�UP�ú�RODQODUÕQ�KDNOÕ�ROGXNODUÕ�GD�EXJ�Q�NROD\OÕNOD�

DQODúÕOPDNWDGÕU��%X�KDNOÕOÕ÷ÕQ�HQ�DoÕN�J|VWHUJHVL��P�]H�YLWULQOHULQGH�GXUDQ�KHUKDQJL�ELU�

FDP�HVHULQ� �RQXQ��UHW L OGL÷L �G|QHPL�YH�E|OJH\L �DGHWD�ELU �EHOJH�NDGDU�DoÕNO ÕNOD�

WDQÕPOD\DELOPHVLGLU��.�o�NHUPDQ��������V�����

6XQL�FDPÕQ�QDVÕO��UHWLOGL÷LQH�GDLU�KLoELU�NDQÕW�ROPDPDVÕQD�UD÷PHQ��5RPDOÕ�ELU�WDULKoL�

RODQ�3OLQ\��FDPÕ��)HQLNHOL�GHQL]FLOHULQ�WHVDG�I�HVHUL�EXOGX÷XQX�LIDGH�HWPHNWHGLU��&DPÕ�LON�

�UHWHQOHULQ�0�g�����\�]\ÕOGD�)HQLNHOLOHU�YH�0ÕVÕUOÕODU�ROGX÷X�V|\OHQVH�GH��0H]RSRWDP\D¶GD�

EXOXQDQ�L ON�FDP�|UQHNOHUL � �FDPÕQ�WDULKLQLQ�0�g���� �\�]\ÕOD�NDGDU�GD\DQGÕ÷ÕQÕ �

J|VWHUPHNWHGLU��&DP�2FD÷Õ��������
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7�UNL\H¶GH�GH�6HOoXNOXODUGDQ�NDOPD�FDP��U�QOHULQLQ�YDUOÕNODUÕ�ELOLQPHNWHGLU��&DP�

HQG�VWULVL��2VPDQOÕ�G|QHPLQGH�ROGXNoD�JHOLúPLú�YH�&XPKXUL\HWLQ�NXUXOXúX�LOH�ELUOLNWH�\HQL�

ELU�\|Q�ND]DQPÕúWÕU��øON�XOXVDO�IDEULND�����ùXEDW�����¶WH�7�UNL\H�øú�%DQNDVÕ�WDUDIÕQGDQ�

³7�UNL\H�ùLúH�YH�&DP�)DEULNDODUÕ�$�ù�´�DGÕ�DOWÕQGD�NXUXOPXúWXU��%X�IDEULND\Õ�oHúLWOL�

WDU]ODUGD�FDP��UHWLPL�\DSDQ�ELU�oRN�EDúND�IDEULND�WDNLS�HWPLúWLU��&DP�2FD÷Õ���������

6HNW|U�Q�E�\�N�NXUXOXúODUÕQÕ� 7�UNL\H�ùLúH�YH�&DP�)DEULNDODUÕ�$�ù���.RQ\D�&DP��*�UDO�

&DP��ø]RFDP�YH�ø]RWRSUDN�ROXúWXUPDNWDGÕU�������\ÕOÕ�LWLEDUL\OH��UHWLP�NDSDVLWHVL��LúOHQPLú�

FDPODU�KDULo��LVH�\DNODúÕN�RODUDN�����PLO\RQ�WRQGXU��7h%ø7$.��������

*�Q�P�]GH�FDP��EDVLW�ELU�VX�EDUGD÷ÕQGDQ�GDKD�NDUPDúÕN��U�QOHUH�NDGDU�ELU�oRN�DODQGD�

NXOODQÕOPDNWDGÕU��%X�oDOÕúPDQÕQ�X\JXODPDVÕQD�NRQX�RODQ�IDEULNDGD�GD�JLUGL�RODUDN�

NXOODQÕODQ�FDP��VDWLQD��NULV�YH�D\QD�ROPDN��]HUH���IDUNOÕ��U�QH�G|Q�úW�U�OPHNWHGLU��6DWLQD��

FDP�\�]H\LQGHQ�DVLW�\DUGÕPÕ�LOH�SDUoDFÕNODUÕQ�NRSDUÕOPDVÕ�LOH�HOGH�HGLOHQ�ELU��U�QG�U��

$úÕQGÕUÕOPÕú�FDP��]HULQGH�ÕúÕ÷ÕQ�NÕUÕOPDVÕ��FDPÕQ�EH\D]�RODUDN�DOJÕODQPDVÕQD�QHGHQ�

ROPDNWDGÕU� �.ULV�LVH�GHNRUDWLI�DPDoOÕ�RODUDN�VDWLQD�YH\D�G�]�FDP��]HULQH�PRGHO�

LúOHQPHVL\OH�HOGH�HGLOHQ�ELU��U�QG�U��

�����$\QD�øPDODW�3URVHVL

$\QD�SURVHVLQL�JHQHO�RODUDN�SURVHVWH�NXOODQÕODQ�ER\D�YH�NLP\DVDOODUÕQ�KD]ÕUODQPDVÕ��

LPDODW�V�UHFL�YH�SURVHV�QLKDL��U�Q�NRQWUROOHUL�ROPDN��]HUH���DQD�JUXSWD�LQFHOHPHN�

P�PN�QG�U��

�������%R\DODUÕQ�YH�.LP\DVDOODUÕQ�+D]ÕUODQPDVÕ

$\QD�LPDODWÕQGD�ER\D��DVWDU�YH�VRQ�NDW�ROPDN��]HUH�LNL�DúDPDGD�X\JXODQPDNWDGÕU��$VWDU�

YH�VRQ�NDW�ER\DODU�LPDODWWDQ�ELU�J�Q�|QFH�KD]ÕUODQÕS�GLQOHQPH\H�EÕUDNÕOPDNWDGÕU�����NJ�¶OÕN��

DVWDU�ER\DQÕQ�YLVNR]LWHVL�������V�������NJ�¶OÕN�VRQ�NDW�ER\DQÕQ�YLVNR]LWHVL�������V��RODFDN�

úHNLOGH�WLQHU�LOH�LQFHOWLOHUHN�KD]ÕUODQPDNWDGÕU��

.LP\DVDOODUGDQ�51$��$PRQ\DN��1+���YH�0$�����LQGLUJH\LFL��GÕúDUÕGDQ�KD]ÕU�RODUDN�

VDWÕQ�DOÕQPDNWDGÕU��'L÷HU�NLP\DVDOODUÕQ�KD]ÕUODQÕúÕ�LVH�DúD÷ÕGD�LIDGH�HGLOGL÷L�JLELGLU�

x 6HU\XP�2NVLWLQ��&H2��+D]ÕUODQPDVÕ������/�¶OLN�QRUPDO�VX��úHEHNH�VX\X��LoHULVLQH���

NJ�¶OÕN�VHU\XP�NDWÕODUDN�V�UHNOL�ELU�úHNLOGH�NDUÕúWÕUÕOPDNWDGÕU�
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x $NWLYDW|U�d|]HOWLVLQLQ�+D]ÕUODQPDVÕ�����NJ��PRQRKLGUDW�VLWULN�DVLW�YH����/��GHPLQHUDOL]H�

VX��VDI�VX������/�¶OLN��J|VWHUJHOL�SODVWLN�YH\D�SDVODQPD]�oHOLNWHQ�ELU�WDQNÕQ�LoHULVLQH�

NRQXODUDN�o|]�OHQH�NDGDU�NDUÕúWÕUÕOPDNWDGÕU��������P/��YH\D�������J��V�OI�ULN�DVLW�

�+�62���YH�GHPLQHUDOL]H�VX�LODYHVL\OH�����/�¶\H�WDPDPODQDQ�o|]HOWL�NDUÕúWÕUÕOGÕNWDQ�

VRQUD�ELU�J�Q�GLQOHQGLULOPHNWHGLU�

x .DOD\�.ORU�U��6Q&O���d|]HOWLVLQLQ�+D]ÕUODQPDVÕ�����P/��/RQ�/DE�NDOD\�NORU�U�o|]HOWLVL�

WHPL]�ELU�SLSHW�YH\D�GHUHFHOL�|Oo��NDEÕ�NXOODQÕODUDN����/�¶OLN�WHPL]�ELU�SODVWLN�ELGRQD�

NRQPDNWDGÕU��'HPLQHUDOL]H�VX�NXOODQÕODUDN�ELGRQGDNL�VHYL\H����/�¶\H�WDPDPODQPDNWD�

YH�NDUÕúWÕUÕOPDNWDGÕU��'DKD�VRQUD�51$�NLP\DVDOÕ�LOH�NDUÕúWÕUÕODQ�EX�o|]HOWLQLQ���VDDW�

LoHULVLQGH�SURVHVWH�NXOODQÕOPDVÕ�JHUHNPHNWHGLU��

x %DNÕU�6�OIDW��&X62���d|]HOWLVLQLQ�+D]ÕUODQPDVÕ�����NJ��EDNÕU�V�OIDW��J|]WDúÕ��YH����/��

GHPLQHUDOL]H�VX������/��|Oo�V�Q��J|VWHUHQ�SODVWLN�YH\D�SDVODQPD]�oHOLNWHQ�ELU�WDQND�

NRQDUDN��EDNÕU�V�OIDW�o|]�OHQH�NDGDU�NDUÕúWÕUÕOPDNWDGÕU�����/��/RQ�/DE�&X���&�YH�

GHPLQHUDOL]H�VX�LODYHVL\OH�����/�¶\H�WDPDPODQDQ�o|]HOWL�NDUÕúWÕUÕOGÕNWDQ�VRQUD�ELU�J�Q�

GLQOHQGLULOPHNWHGLU�

x *�P�ú�1LWUDW��$J12���d|]HOWLVLQLQ�+D]ÕUODQPDVÕ��*�P�ú�QLWUDW�o|]HOWLVLQLQ�KD]ÕUODQÕúÕ�

LNL�DúDPDOÕ�ELU�V�UHoWLU��øON�DúDPDGD�J�P�ú�HULWLOHUHN�J�P�ú�QLWUDW�KD]ÕUODQPDNWD��LNLQFL�

DúDPDG D � L V H � G L ÷ H U � N LP\ D V D O O D U � N D U Õ ú W Õ U Õ O D U D N � o | ] H O W L Q L Q � K D ] Õ U O D QPD V Õ �

JHUoHNOHúWLULOPHNWHGLU��*�P�ú�Q�HULWLOPHVL�DúDPDVÕQGD�����NJ��J�P�ú��$J�������/��QLWULN�

DVLW�YH�����/��GHPLQHUDOL]H�VX�LOH�NDUÕúWÕUÕODUDN�N|S�N�EH\D]OD\ÕQFD\D�YH\D�\RN�ROXQFD\D�

NDGDU�ND\QDWÕOPDNWDGÕU��.D\QDWPD�LúOHPLQGHQ�VRQUD�NDUÕúÕP�V�]�OPHNWHGLU��6�]PH�

LúOHPLQGHQ�VRQUD�\LQH�����/��QLWULN�DVLW�YH�����/��GHPLQHUDOL]H�VX�LODYH�HGLOHUHN�WHNUDU�

ND\QDWÕOPDNWDGÕU��$UGÕúÕN�RODUDN��o�NH]�WHNUDUODQDQ�EX�LúOHPLQ�VRQXFXQGD�������NJ�¶OÕN�

J�P�ú�QLWUDW�HOGH�HGLOPHNWHGLU��øNLQFL�DúDPDGD�������J��J�P�ú�QLWUDW����/�¶OLN�

GHPLQHUDOL]H�VX�LOH����/�¶OLN�SODVWLN�ELU�NDS�LoHULVLQGH�NDUÕúWÕUÕODUDN�HULWLOPHNWHGLU��'DKD�

VRQUD�VÕUDVÕ\OD�����/��DPRQ\DN����/��066��������/�¶\H�WDPDPOD\DFDN�úHNLOGH�

GHPLQHUDOL]H�VX�LODYH�HGLOPHNWHGLU��6|]�NRQXVX�KHU�ELU�NLP\DVDO�LODYH�HGLOGLNWHQ�VRQUD�

NDUÕúWÕUPD�LúOHPL�WHNUDUODQPDNWDGÕU�
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�������øPDODW�6�UHFL

$\QD�LPDODWÕQÕQ�WHPHO�KDPPDGGHOHUL�FDP��NLP\DVDOODU�YH�ER\DODUGÕU��øPDODW�V�UHFL��

\ÕNDPD��NLP\DVDOODUÕQ�NDSODQPDVÕ�YH�NRUXPD�ER\DODUÕQÕQ�V�U�OPHVL�ROPDN��]HUH��o�DQD�

DúDPDGDQ�ROXúPDNWDGÕU��ùHNLO�������hUHWLOHFHN�D\QDQÕQ�NDOLWHVL�EX��o�DQD�DúDPDQÕQ�HWNLQ�

ELU�úHNLOGH�\�U�W�OPHVLQH�ED÷OÕGÕU�

�%LULQFL�\ÕNDPD�DúDPDVÕ��KDP�FDPÕQ�NLU�YH�WR]GDQ�WHPL]OHQPHVL�DúDPDVÕGÕU��.LU�YH�WR]��

NLP\DVDOODUÕQ�FDP��]HULQH�\DSÕúPDVÕQÕ�YH�\D\ÕOÕPÕQÕ�HQJHOOHPHNWHGLU��$\UÕFD�\ÕNDPDGD�

NXOODQÕODQ�VX\XQ�WHPL]OL÷L�GH�D\QD�NDOLWHVLQL�HWNLOHPHNWHGLU��%X�QHGHQOH��NLP\DVDO�NDSODPD�

DúDPDVÕQGDQ�|QFHNL�VRQ�\ÕNDPDGD�YH�VRQUDNL�DúDPDODUGD�ÕVÕWÕOPÕú�VDI�VX�NXOODQÕOPDNWDGÕU����

.LP\DVDO�NDSODPD�DúDPDVÕ��FDP��]HULQH�NLP\DVDOODUÕQ�NDSODQGÕ÷Õ�DúDPDGÕU��%X�

DúDPDGD��NLP\DVDOODUÕQ�NXOODQÕP�PLNWDUÕ��FDP��]HULQGHNL�\D\ÕOÕPÕ�|QHP�ND]DQPDNWDGÕU��

$\UÕFD��KDYD�NDEDUFÕNODUÕQÕQ�ROXúPDPDVÕ�YH�KHUKDQJL�ELU�\DEDQFÕ�PDGGHQLQ�FDP��]HULQH�

\DSÕúPDPDVÕ�JHUHNPHNWHGLU��%X�W�U�KDWDODU�WHVSLW�HGLOGL÷LQGH�KDWWDQ�DOÕQDQ�FDP�\ÕNDQÕS�

WHNUDU�V�UHFH�GDKLO�HGLOHELOPHNWHGLU���

ho�QF��DúDPD��NRUXPD�DPDoOÕ�RODUDN�NLP\DVDOODUÕQ��]HULQH�VÕUDVÕ\OD�DVWDU�YH�VRQ�NDW�

ER\DODUÕQÕQ�V�U�OG�÷��DúDPDGÕU��%XUDGD��ER\DODUÕQ�\R÷XQOX÷X��FDP��]HULQGHNL�\D\ÕOÕPÕ��

VRQ�NDW�ER\DQÕQ�DVWDU�ER\D\Õ�WDPDPHQ�|UWPHVL�YH�ER\DODUÕQ�L\L�NXUXWXOPDVÕ�|QHP�

ND]DQPDNWDGÕU��)ÕUÕQODPD�LúOHPOHUL�EX�DúDPDGD�JHUoHNOHúWL÷LQGHQ�KHUKDQJL�ELU�KDWD�

GXUXPXQGD�JHUL\H�G|Q�ú�\RNWXU��

)ÕUÕQODUGDQ�oÕNDQ�FDPÕQ�\�]H\LQGH�ROPDVÕ�JHUHNHQ�LGHDO�VÕFDNOÕNODU�ùHNLO����¶GH�

YHULOGL÷L�JLELGLU��%LULQFL�IÕUÕQGDQ�oÕNDQ�FDPÕQ�VÕFDNOÕ÷ÕQD�LOLúNLQ�|Oo�POHU���NLP\DVDOODUÕQ�

\DSWÕ÷Õ�\DQVÕPD�\�]�QGHQ�DVWDU�ER\DGDQ��LNLQFL�YH��o�QF��IÕUÕQODUGD�LVH�IÕUÕQ�oÕNÕúODUÕQGDQ�

VRQUD�JHUoHNOHúWLULOPHNWHGLU��ùHNLOGH�\HU�DODQ�DUD�DúDPDODUGDNL�KDYD�LOH�NXUXWPD�

LúOHPHOHULQGH�LVH�VDO\DQJR]�IDQODU�NXOODQÕOPDNWDGÕU��
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ùHNLO������$\QD�SURVHVL�DNÕú�úHPDVÕ��1RW��$\QD�G�]�ELU�KDW��]HULQGH�GHYDP�HWPHNWHGLU��

%XUDGD�VD\ID\D�VÕ÷GÕUPDN�LoLQ�8�úHNOLQGH�oL]LOPLúWLU��
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)ÕUÕQODU�DUDVÕQGD�FDPÕQ�\�]H\�VÕFDNOÕ÷ÕQÕQ�������&¶\H�G�ú�U�OPHVL�JHUHNPHNWHGLU��

%XQXQ�LoLQ�IDEULNDGD�KHUKDQJL�ELU�G�]HQHN�NXUXOPDPÕúWÕU��%X�GXUXP��KDW�\DYDúODWÕODUDN�

RUWDP�VÕFDNOÕ÷Õ�LOH�VD÷ODQPDNWDGÕU��

$\QD�LPDODW�SURVHVLQLQ�DQD�LúOHPOHU�úHPDVÕ�ùHNLO����¶GH�YHULOGL÷L�JLELGLU��%R\DODU��EDNÕU�

YH�DNWLYDW|U�ELU�J�Q�|QFHGHQ�KD]ÕUODQÕS�GLQOHQPH\H�EÕUDNÕOPDNWDGÕU��'L÷HU�NLP\DVDOODUÕQ�

KD]ÕUODQÕS��SRPSDODUD�WDNÕOPDVÕ�YH�GHEL�NRQWUROOHULQGHQ�VRQUD�LPDODWD�EDúODQPDNWDGÕU��

)DEULNDGD��D\QD�KDWWÕQÕQ�X]XQOX÷X�\DNODúÕN�RODUDN����P�¶GLU��'ÕúDUÕGDQ�WHGDULN�HGLOHQ�

���[�����P��|Oo�V�QGHNL�FDPODU�JHQHOOLNOH����[��������[����������[����YH\D�����[����P��

|Oo�OHULQGH�NHVLOPLú�RODUDN�D\QD�KDWWÕQD�\HUOHúWLULOPHNWHGLU��+DW��]HULQH�\HUOHúWLULOHQ�FDP�

\�]H\L�VÕUDVÕ\OD�VHU\XP�RNVLW��&H2����úHEHNH�VX\X�YH������
��&¶\H�NDGDU�ÕVÕWÕOPÕú�VDI�VX�LOH�

\ÕNDQPDNWDGÕU��ùHNLO�������

7HPL]OHQHQ�FDP��VÕUDVÕ\OD�NDOD\��J�P�ú�YH�EDNÕU�LOH�NDSODQPDNWDGÕU��6|]�NRQXVX�KHU�ELU�

DúDPDGD�DUD�\ÕNDPDODU�JHUoHNOHúWLULOPHNWHGLU��%LULQFL�IÕUÕQ�DUDFÕOÕ÷Õ\OD�NXUXWXODQ�FDP�

�]HULQH�DVWDU�YH�VRQ�NDW�ER\DODU�X\JXODQPDNWDGÕU��$VWDU�ER\D�LNLQFL�IÕUÕQGD��VRQ�NDW�ER\D�

LVH��o�QF��IÕUÕQGD�NXUXWXOPDNWDGÕU��ho�QF��IÕUÕQGDQ�VRQUD�ÕVÕVÕ����&¶QLQ�DOWÕQD�G�ú�U�OHQ�

FDPÕQ�D\QD�\�]H\L��NLP\DVDOODUÕQ�YH�ER\DODUÕQ�WDWELN�HGLOPHGL÷L�DOW�\�]H\���VXODQGÕUÕOPÕú�

KLGURNORULN�DVLW��+&O�WX]UXKX��NDUÕúÕPÕQ�\DNODúÕN�RODUDN���¶OLN�NÕVPÕQÕ�ROXúWXUX\RU��LOH�

\ÕNDQDUDN�WHPL]OHQPHNWHGLU��

ùHNLO����¶GH��DQD�DúDPDODU�LWLEDUL\OH�SURVHVLQ�IDUNOÕ�ELU�DoÕGDQ�J|U�QW�V��YHULOPLúWLU��

ùHNLOGH�DUD�DúDPDODUGD�\DSÕODQ�KDYD�LOH�\DSÕODQ�NXUXWPD�LúOHPOHULQH�\HU�YHULOPHPLúWLU��

'DKD�|QFHGH�EHOLUWLOGL÷L�JLEL��NXUXWPD�LúOHPL�VDO\DQJR]�IDQODU�NXOODQÕODUDN�FDPÕQ��]HULQH�

KDYDQÕQ��IOHQPHVL�LOH�JHUoHNOHúWLULOPHNWHGLU��
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J�QO�N�YHUL�VHWLQH�XODúÕOPÕúWÕU�

LLL� 2SHUDW|UGHQ�ND\QDNODQDELOHFHN�KDWDOÕ�YH\D�HNVLN�YHUL�JLULúOHULQLQ�NRQWURO�HGLOPHVL��

+DWDOÕ�RODELOHFH÷L�G�ú�Q�OHQ�YHULOHUH�LOLúNLQ�NHVLQ�NDUDU��IDEULND�\|QHWLFLOHUL�LOH�

J|U�ú�OG�NWHQ�VRQUD�YHULOPLúWLU��7RSODP����J�QO�N�YHULGH�HNVLN�YH\D�KDWDOÕ�JLULú�WHVSLW�

HGLOPLú��EX�YHULOHULQ�HOLPLQH�HGLOPHVL\OH�����J�QO�N�YHUL�VHWLQH�XODúÕOPÕúWÕU��

LY� .DUDNWHULVWLNOHULQ�DOGÕ÷Õ�GH÷HUOHU�LWLEDUL\OH�GÕúD�G�úHQ�YH�SURVHVWH�ELU�VRUXQ�ROGX÷XQD�

LúDUHW�HGHQ�J�Q�J�QOHU�ROXS�ROPDGÕ÷ÕQÕQ�DUDúWÕUÕOPDVÕ�������������WDULKLQGH�SURVHVH�DLW�

G|UW�NDUDNWHULVWLNWH��*'%��./<��$.7��%'%��ROD÷DQ�GÕúÕ�ELU�DWÕú�J|]OHQPLúWLU��)DEULND�

\|QHWLFLOHULQLQ�GH�RQD\Õ�LOH�LOJLOL�WDULKH�DLW�YHULOHU�HOLPLQH�HGLOPLúWLU��6RQXoWD�oDOÕúPDGD�

NXOODQÕOPDN��]HUH�����J�QO�N�YHUL�VHWLQH�XODúÕOPÕúWÕU�

Y� 3URVHV�NDUDNWHULVWLNOHULQL�WHPVLO�HGHFHN�YHUL�VHWLQLQ�WHVSLW�HGLOPHVL��gQFHOLNOH�|Oo�P�

GH÷HUOHULQLQ�VDDW�GLOLPOHUL�LWLEDUL\OH�DQODPOÕ�ELU�úHNLOGH�IDUNOÕODúÕS�IDUNOÕODúPDGÕ÷Õ�

DUDúWÕUÕOPÕúWÕU� <DSÕODQ�YDU\DQV�DQDOL]L�VRQXFXQGD�|]HOOLNOH�QHPLQ�DQODPOÕ�ELU�úHNLOGH�

IDUNOÕODúWÕ÷Õ�J|]OHQPLúWLU��7DEOR�������+DYD�VÕFDNOÕ÷ÕQÕQ��+6&��LVH�VDDW������¶GD�|Oo�OHQ�

GH÷HUOHUL��GL÷HU�|Oo�P�VDDWOHULQGHQ�IDUNOÕOÕN�J|VWHUPHNWHGLU��6|]�NRQXVX�NDUDNWHULVWLNOHU��

NRQW UR O �HGL OHPH\HQ�GÕúVD O �GH÷LúNHQOHUGLU��gOo�P�GH÷HUOHUL�IDUNOÕODúDQ�GL÷HU�
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NDUDNWHULVWLNOHU�LVH�IÕUÕQODUGD�LúOHP�J|UG�NWHQ�VRQUD�FDP�\�]H\LQGHNL�ÕVÕ\Õ�J|VWHUHQ�

)51���)51��YH�)51��GH÷LúNHQOHULGLU��

7DEOR������gOo�P�GH÷HUOHUL��|Oo�P�VDDWOHUL�LWLEDUL\OH�IDUNOÕODúDQ�SURVHV�NDUDNWHULVWLNOHUL�
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����� � � � ����� � �
����� � �����
����� � ����� �
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øúDUHWOL�DODQODU��LOJLOL�|Oo�P�VDDWOHUL�LWLEDUL\OH�GH÷HUOHU�DUDVÕQGD�DQODPOÕ�IDUNOÕODúPDODU�ROGX÷XQX�
J|VWHUPHNWHGLU��������9DU\DQV�DQDOL]LQGH 2QHZD\�$129$��%RQIHUURQL� WHVWL�NXOODQÕOPÕúWÕU�

.DUDNWHULVWLNOHULQ oR÷XQOX÷XQGD�DQODPOÕ�ELU�IDUNOÕODúPD�EXOXQDPDPÕúWÕU��%X�DúDPDGD�

YHUL�VHWL�RODUDN�J�QO�N�RUWDODPDODUOD�oDOÕúPDQÕQ�DQODPOÕ�ROXS�ROPDGÕ÷Õ�DUDúWÕUÕOPÕúWÕU�

6ÕUD�NRUHODV\RQODU�DUDFÕOÕ÷Õ\OD�JHUoHNOHúWLULOHQ�EX�DUDúWÕUPDGD��KHVDSODQDQ�J�QO�N�

RUWDODPD�GH÷HUOHUH \DNÕQ�YH �X]DN G�úHQ�VDDW�GLOLPOHUL�WHVSLW�HGLOPLúWLU��7DEOR����¶GH�

YHULOHQ�VNRUODU�����6�NRUHODV\RQ�GH÷HUL��IRUP�O��LOH�KHVDSODQPÕúWÕU��%�\�N�VNRU�

GH÷HUOHUL��J�QO�N�RUWDODPDGDQ�X]DNODúDQ�GH÷HUOHUL�WHPVLO�HWPHNWHGLU��7RSODP�VNRU�

SXDQODUÕ�LWLEDUL\OH�VDDW������¶LQ�HQ�\DNÕQ��VDDW������¶LQ�LVH�HQ�X]DN�GH÷HUL�DOPDVÕQD�

UD÷PHQ��GHWD\GD��J|VWHUJHOHULQ�IDUNOÕ�VDDW�GLOLPOHUL�LWLEDUL\OH�J�QO�N�RUWDODPD\D�

\DNODúWÕ÷Õ�YH\D�X]DNODúWÕ÷Õ�J|U�OPHNWHGLU�

7DEOR������*�QO�N�RUWDODPD�GH÷HUOHUH�\DNODúDQ�YH�X]DNODúDQ�|Oo�P�GH÷HUOHUL�

*�QO�N�2UWDODPD�øOH�6DDWOHU�øWLEDUL\OH�
gOo�POHULQ�6ÕUD�.RUHODV\RQODUÕ

*�QO�N�2UWDODPD\D�(Q�\DNÕQ�YH�(Q�
8]DN�6DDWOHU
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$QDOL]OHU�VRQXFXQGD�EHOLUOL�ELU�|Oo�P�VDDWLQLQ�|Q�SODQD�oÕNPDPDVÕ�YH�QLKDL��U�Q�

NDUDNWHULVWLNOHULQH�DLW�YHULOHULQ�ELU�J�QO�N�V�UHFL�WHPVLO�HWPHVL�QHGHQL\OH�J�QO�N�

RUWDODPD�GH÷HUOHULQ�NXOODQÕOPDVÕQD�NDUDU�YHULOPLúWLU�

YL� 1LKDL ��U�Q�NDUDN WH U L V W LN OH U LQ L � W HPVL O � HGHFHN �YHU L � V H W L Q LQ � W H VS L W � HG L OPHV L �

.DUDNWHULVWLNOHUGHQ�FDP�KDWD��GÕú�ND\QDNOÕ�ELU�KDWDGÕU��øPDODW�SURVHVL�VRQXFXQGD�

KXUGD\D�D\UÕODQ��U�Q�PLNWDUÕ�LVH�oRN�D]GÕU��.ÕUÕN�KDWD�LVH�SURVHVWHQ�YH�WDúÕPD�VÕUDVÕQGD�

PH\GDQD�JHOHQ�ND]DODUGDQ�ND\QDNODQPDNWDGÕU��)DEULNDGD��SURVHVWHQ�ND\QDNODQDQ�

NÕUÕNODUD�LOLúNLQ�D\UÕ�ELU�YHUL�ND\GÕ�WXWXOPDPDNWDGÕU��%X�QHGHQOHUOH�EX��o�KDWD�W�U��DQDOL]�

YH�PRGHOOHPH�oDOÕúPDODUÕQÕQ�GÕúÕQGD�WXWXOPXú�YH�QLKDL��U�Q�NDUDNWHULVWLNOHULQLQ�

J|VWHUJHVL�RODUDN�VD÷ODP��NLP\DVDO�KDWD�YH�ER\D�KDWD�RUDQODUÕ�NXOODQÕOPÕúWÕU�

�����$\QD�øPDODWÕQÕQ�0HYFXW�'XUXP�$QDOL]L

3URVHVLQ�NRQWURO�DOWÕQGD�ROXS�ROPDGÕ÷ÕQÕ�WHVSLW�HWPHN�DPDFÕ\OD�SURVHV�NRQWURO�JUDILNOHUL�

oL]LOPLú��JUDILNOHUGHQ�HOGH�HGLOHQ�WROHUDQV�DUDOÕNODUÕ�LOH�SURVHVLQ�\HWHUOLOLN�KHVDSODPDODUÕ�

\DSÕOPÕú�YH�VRQXoODU�GH÷HUOHQGLULOPLúWLU��

��������$\QD�øPDODWÕQÕQ�3URVHV�.RQWURO�*UDILNOHUL

)HLJHQEDXP�NRQWURO�JUDILNOHULQL���U�Q�Q���U�Q��ROXúWXUDQ�SDUoDODUÕQ�YH\D�GL÷HU�

ELOHúNHOHULQ�NDOLWH�VSHVLILNDV\RQODUÕQÕ�JHoPLú�GHQH\LPOHUH�GD\DQDUDN�VDSWDQPÕú�OLPLWOHUH�

J|UH�NURQRORMLN��VDDW��J�Q��KDIWD�YE���RODUDN�NDUúÕODúWÕUPD\D�\DUD\DQ�JUDILN�DUDo�RODUDN�

WDQÕPODPDNWDGÕU��*|]O���������V�������.RQWURO�JUDILNOHUL��|]HOOLNOHU�LoLQ�YH�GH÷LúNHQOHU�LoLQ�

ROPDN��]HUH�LNL�JUXED�D\UÕOPDNWDGÕU��7DEOR�������g]HOOLNOHU�LoLQ�oL]LOHQ�NRQWURO�JUDILNOHUL��

NÕUÕN��L\L�N|W���NXVXUOX��ER]XN�JLEL�VÕIDWODUOD�LIDGH�HGLOHQ�NDOLWH�VSHVLILNDV\RQODUÕ�LOH�

LOJLOLGLU��'H÷LúNHQOHU�LoLQ�oL]LOHQ�NRQWURO�JUDILNOHUL�LVH�ER\XW��D÷ÕUOÕN��KDFLP��VÕFDNOÕN��KÕ]�

JLEL�|Oo�OHELOLU�NDUDNWHULVWLNOHUL�NDSVDPDNWDGÕU��
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7DEOR������'H÷LúNHQOHU�YH�|]HOOLNOHU�LoLQ�NRQWURO�JUDILNOHUL�YH�IRUP�OOHUL

'H÷LúNHQOHU�øoLQ�.RQWURO�*UDILNOHUL g]HOOLNOHU�øoLQ�.RQWURO�*UDILNOHUL

*��7�U� 2d $./�YH�h./ *��7�U� .XOODQÕOGÕ÷Õ�\HU 2d $./�YH�h./
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��7DEORGD�JHoPLú�G|QHP�ND\ÕWODUÕQÕ�NXOODQÕODUDN�NRQWURO�OLPLWOHULQLQ�KHVDSODPD�IRUP�OOHUL�YHULOPLúWLU��

6WDQGDUWODU��X � xV ��YHULOGL÷LQGH�NXOODQÕODQ�IRUP�OOHU�GH÷LúPHNWHGLU�

3URVHV�NDUDNWHULVWLNOHULQLQ�NRQWURO�JUDILNOHULQLQ�oL]LPLQGH��;�JUDIL÷LQLQ�|]HO�ELU�W�U��

RODQ�LQGLYLGXDO�;�NRQWURO�JUDILNOHULQGHQ�\DUDUODQÕOPÕúWÕU��%X�JUDILNOHULQ�IRUP�ODV\RQX��RUWD�

oL]JL�LoLQ�X ��W�P�J|]OHPOHULQ�RUWDODPDVÕ����VW�YH�DOW�NRQWURO�OLPLWOHUL�LoLQ�LVH�X r �R ��G�

úHNOLQGHGLU��%XUDGDNL�GD÷ÕOPD�DUDOÕ÷ÕQÕQ�RUWDODPDVÕ��R ���EHOLUOHQHQ�DUDOÕ÷D�J|UH�DUGÕúÕN�

|Oo�POHU�GLNNDWH�DOÕQDUDN�KHVDSODQPDNWDGÕU��'HYRU�YG���������V�������)RUP�OGH�\HU�DODQ�

G���DUDOÕN�GH÷HULQH�NDUúÕOÕN�JHOHQ�NRQWURO�JUDILNOHUL�NDWVD\ÕODUÕ�WDEOR�GH÷HULGLU��$UDOÕN���

RODUDN�EHOLUOHQGL÷LQGHQ�G� ������¶GLU��

1LKDL��U�Q�NDUDNWHULVWLNOHULQLQ�NRQWURO�JUDILNOHULQLQ�oL]LPLQGH�LVH�S�JUDILNOHUL�

NXOODQÕOPÕúWÕU��%X�JUDILNOHULQ�DOW�NRQWURO�OLPLWL�³�´�GÕU��'ROD\ÕVÕ\OD��SURVHVLQ�NRQWURO�DOWÕQGD�

ROGX÷X�GXUXP����hVW�.RQWURO�/LPLWL�DUDOÕ÷ÕGÕU��8\JXODPDGD�GHSR�oÕNÕú�PLNWDUODUÕ�GH÷LúNHQ�

ROGX÷XQGDQ��GL÷HU�ELU�LIDGH\OH�|UQHNOHP�VD\ÕVÕ�Q�IDUNOÕODúWÕ÷ÕQGDQ��JUDILNOHUGH�EHOLUOL�ELU�

�VW�NRQWURO�OLPLW�GH÷HUL�\HU�DOPDPDNWDGÕU��/LPLW�VÕQÕUÕ�JUDILNOHUH�GDOJDOÕ�ELU�KDW�úHNOLQGH�

\DQVÕPÕú��GH÷HUOHQGLUPHOHU�GH�EX�KDW�ED]�DOÕQDUDN�\DSÕOPÕúWÕU�

3URVHVLQ�|QHPOL�GH÷LúNHQOHULQGHQ�RODQ�KDYD�VÕFDNOÕ÷Õ��+6&���G|QHPVHO�RODUDN�

GDOJDODQPDODU�J|VWHUPHNWHGLU��ùHNLO�������+6&�GH÷HUOHUL��\D]�G|QHPLQGH��VW�NRQWURO�

OLPLWLQLQ��VW�QGH��NÕú�D\ODUÕQGD�LVH�DOW�NRQWURO�OLPLWLQLQ�DOWÕQGD�VH\UHWPHNWHGLU��$\UÕFD��

|Oo�P�GH÷HUOHULQLQ�E�\�N�ELU�oR÷XQOX÷X�NRQWURO�OLPLWOHULQLQ�GÕúÕQGD�\HU�DOPÕúWÕU��'|QHPVHO�

HWNLOHU�YH�|Oo�POHULQ�JUDILN��]HULQGHNL�GD÷ÕOÕPÕ�IDEULNDGD�+6&¶QÕQ�NRQWURO�DOWÕQGD�

WXWXODPDGÕ÷ÕQÕ�J|VWHUPHNWHGLU��%X�GXUXPXQ�WHPHO�QHGHQL�IDEULND�L]RODV\RQXQXQ�

\HWHUVL]OL÷LGLU�
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Control Chart: HSC

Sigma level: 3
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31.014

23.987

16.960

9.933

HSC

UCL = 28.36098

Average = 23.98714

LCL = 19.61331

ùHNLO������+DYD�VÕFDNOÕ÷Õ�SURVHV�NRQWURO�JUDIL÷L

1HP�NDUDNWHULVWL÷LQGH�GH�G|QHPVHO�HWNLOHU�YH�VLVWHPDWLN�LQLú�oÕNÕúODU�J|U�OPHNWHGLU�

�ùHNLO�������gOo�P�GH÷HUOHUL�DUDVÕQGDNL�GH÷LúLP�DUDOÕ÷ÕQÕQ�E�\�N�ROPDVÕ��WROHUDQV�DUDOÕ÷ÕQÕQ�

JHQLú�KHVDSODQPDVÕQD�QHGHQ�ROPXúWXU��'ROD\ÕVÕ\OD�GH÷HUOHU��JHQHOOLNOH�NRQWURO�OLPLWOHUL�

DUDVÕQGD�NDOPÕúWÕU��$QFDN��G|QHPVHO�HWNLOHU��WROHUDQV�YH�GH÷LúLP�DUDOÕNODUÕ�GLNNDWH�

DOÕQGÕ÷ÕQGD�1HP�NDUDNWHULVWL÷LQLQ�GH�NRQWURO�DOWÕQGD�WXWXODPDGÕ÷Õ�J|]OHQPHNWHGLU��

Control Chart: NEM

Sigma level: 3
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'L÷HU�SURVHV�NDUDNWHULVWLNOHULQLQ�NRQWURO�JUDILNOHUL�GH�SURVHVLQ�NRQWURO�DOWÕQGD�

ROPDGÕ÷ÕQÕ�J|VWHUPHNWHGLU��(.���D����3URVHV�NDUDNWHULVWLNOHULQLQ�EX�GXUXPX�GR÷DO�RODUDN�

QLKDL��U�Q�NDUDNWHULVWLNOHULQH�\DQVÕPÕúWÕU��1LWHNLP��WRSODP�KDWD�RUDQÕ��7+$7$��GH÷HUOHUL�

DQL�LQLú�YH�oÕNÕúODU�J|VWHUPLúWLU��hVW�NRQWURO�OLPLWLQLQ�GÕúÕQD�WDúDQ�YH\D�NRQWURO�OLPLWLQH�

\DNÕQ�ELUoRN�GH÷HU�EXOXQPDNWDGÕU��ùHNLO�������g]HOOLNOH�2FDN�����¶GHQ�LWLEDUHQ�KDWD�

RUDQODUÕQGD�DUWÕú�H÷LOLPL�J|]OHQPHNWHGLU��%HQ]HU�GD÷ÕOÕP��ER\D�YH�NLP\DVDO�KDWD�LoLQ�GH�

JHoHUOLGLU��(N���E����

Control Chart: THATA

Sigma level: 3
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Control Chart: SSU

Sigma level: 3
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Control Chart: MA280
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2
0

.0
9

.2
0

0
5

0
1

.0
9

.2
0

0
5

1
9

.0
7

.2
0

0
5

1
3

.0
6

.2
0

0
5

1
4

.0
5

.2
0

0
5

2
7

.0
4

.2
0

0
5

0
9

.0
4

.2
0

0
5

2
1

.0
3

.2
0

0
5

2
8

.0
2

.2
0

0
5

1
4

.0
2

.2
0

0
5

2
8

.0
1

.2
0

0
5

3
1

.1
2

.2
0

0
4

1
7

.1
2

.2
0

0
4

3
0

.1
1

.2
0

0
4

0
1

.1
1

.2
0

0
4

0
6

.1
0

.2
0

0
4

0
1

.0
9

.2
0

0
4

2
0

.0
7

.2
0

0
4

0
8

.0
4

.2
0

0
4

0
9

.0
3

.2
0

0
4

11.760

9.197

6.635

4.073

1.511

MA280

UCL = 8.18877

Average = 6.63543

LCL = 5.08209



���

Control Chart: GDB

Sigma level: 3
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Control Chart: KLY

Sigma level: 3
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Control Chart: AKT

Sigma level: 3
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Control Chart: BDB
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Control Chart: AMO

Sigma level: 3
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Control Chart: HHZ
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Control Chart: FRN1

Sigma level: 3
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Control Chart: FRN2
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Control Chart: FRN3

Sigma level: 3
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Control Chart: ABY
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Control Chart: SBY

Sigma level: 3
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Control Chart: BHT

Sigma level: 3
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D��6LVWHPDWLN�6LP�ODV\RQ
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KVFHN� ������
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����������������DNW� ��DNWU���DNWHN����DNWIUN
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����������������JGEQ� ���JGE��JGEIUN����JGEHN�
����������������EGEQ� ���EGE��EGEIUN����EGEHN�
����������������IUQ�Q� ���IUQ���IUQ�IUN����IUQ�HN�



���

µ�VRQXoODUÕQ�VD\ID\D�\D]ÕOPDVÕ
����������������6KHHWV��6LP���&HOOV�Q�����9DOXH� �IUQ�Q
����������������6KHHWV��6LP���&HOOV�Q�����9DOXH� �VVXQ
����������������6KHHWV��6LP���&HOOV�Q�����9DOXH� �PDQ
����������������6KHHWV��6LP���&HOOV�Q������9DOXH� �KK]Q
����������������6KHHWV��6LP���&HOOV�Q������9DOXH� �VE\Q
����������������6KHHWV��6LP���&HOOV�Q������9DOXH� �DPRQ

����������6KHHWV��6LP���&HOOV�Q������9DOXH� �IUQ�Q
����������������6KHHWV��6LP���&HOOV�Q������9DOXH� �JGEQ
����������������6KHHWV��6LP���&HOOV�Q������9DOXH� �EGEQ
����������������6KHHWV��6LP���&HOOV�Q������9DOXH� �IUQ�Q
����������������6KHHWV��6LP���&HOOV�Q������9DOXH� �VJO
����������������6KHHWV��6LP���&HOOV�Q������9DOXH� �NKW
����������������6KHHWV��6LP���&HOOV�Q������9DOXH� �EKW

����������������Q� �Q����
����������������1H[W�P
������������1H[W�O
��������1H[W�N
����1H[W�M
1H[W�L
(QG�6XE

E��6WRNDVWLN�6LP�ODV\RQ

6XE�26LP��
µ�NDUDNWHULVWLNOHULQ�PLQ�YH�PD[�GH÷HUOHUL
KVFHE� ���
KVFHN� ������
KVFIUN� �KVFHE���KVFHN
QHPHE� ������
QHPHN� ����
QHPIUN� �QHPHE���QHPHN
DPRHE� �����
DPRHN� ��
DPRIUN� �DPRHE���DPRHN
NO\HE� ���
NO\HN� ��
NO\IUN� �NO\HE���NO\HN
DE\HE� �����
DE\HN� �����
DE\IUN� �DE\HE���DE\HN
IUQ�HE� ���
IUQ�HN� ������
IUQ�IUN� �IUQ�HE���IUQ�HN
VVXHE� �����
VVXHN� �����
VVXIUN� �VVXHE���VVXHN
PDHE� ������
PDHN� �����
PDIUN� �PDHE���PDHN
DNWHE� ��
DNWHN� ��
DNWIUN� �DNWHE���DNWHN
KK]HE� �������
KK]HN� ������
KK]IUN� �KK]HE���KK]HN
VE\HE� ������
VE\HN� ���
VE\IUN� �VE\HE���VE\HN
IUQ�HE� �����
IUQ�HN� ������



���

IUQ�IUN� �IUQ�HE���IUQ�HN
JGEHE� ���
JGEHN� ��
JGEIUN� �JGEHE���JGEHN
EGEHE� ��
EGEHN� ��
EGEIUN� �EGEHE���EGEHN
IUQ�HE� �������
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VWRNDVWLN�VLP�ODV\RQ
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