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^Ŭ 3RþHW�YUVWHY�����
6SERW 3RþHW�Yê]WXåQêFK�YOiNHQ�QD�VSRGQt�SiVQLFL
6SWRS 3RþHW�YUVWHY�Yê]WXåQêFK�YOiNHQ�QD�KRUQt�SiVQLFL
d .URXWLFt�PRPHQW�SĤVREtFt�QD�QRVQtN

7:I 0D[LPiOQt�KRGQRWD�NULWpULD�7VDL�:X
ȣ ÒKHO�RULHQWDFH�YUVWY\
ܥ 0DWLFH�WXKRVWL�PDWHULiOX
ܧ 0RGXO�SUXåQRVWL�Y WDKX
ܩ 0RGXO�SUXåQRVWL�YH�VP\NX
ܭ .ĜLYRVW�GHVN\
ܰ $[LiOQt�VtOD�Y QRVQtNX
ܵ 0DWLFH�SRGGDMQRVWL�PDWHULiOX
ܺ 0DWLFH�UR]ORåHQt�]DWtåHQt�NRQVWUXNFH
݃ *UDYLWDþQt�]U\FKOHQt�
݈ 5R]SČWt�NĜtGOD

ݏܾ݈ 0LQLPiOQt�SRORKD�Q�Wp�VWRMLQ\
݊ 1iVREHN�]DWtåHQt�
݊ ýtVOR�NRPRU\�QRVQtNX

ݏܾݑ 0D[LPiOQt�SRORKD�Q�Wp�VWRMLQ\
ߝ 'HIRUPDFH�PDWULiOX
ߟ =~åHQt�NĜtGOD
ߣ âWtKORVW�NĜtGOD
ߥ 3RLVVRQRYR�þtVOR
ߩ +XVWRWD�Y]GXFKX�
ߪ 1DSČWt
߬ 6P\NRYp�QDSČWt
߰ ÒKHO�ãtSX�NĜtGOD



�

^ĞǌŶĂŵ�ŽďƌĄǌŬƽ

2EUi]HN�����3ĤGRU\VQê�WYDU�SRORYLQ\�NĜtGOD ��
2EUi]HN�����5R]ORåHQt�VRXþLQLWHOH�Y]WODNX�SR�UR]SČWt�NĜtGOD ��
2EUi]HN�����2EiOND�QiVRENĤ�NOX]iNX ��
2EUi]HN�����ÒSUDYD�UR]ORåHQt�Y]WODNX�SR�UR]SČWt ��
2EUi]HN�����6FKpPD�SURFHVX�QDYtMHQt�YOiNHQ�>�@ ��
2EUi]HN������.RQFHSFH�QRVQpKR�SUĤĜH]X�NĜtGOD�VH�WĜHPL�GXWLQDPL� ��
2EUi]HN�����1DWRþHQt�ORNiOQtKR�VRXĜDGQLFRYpKR�V\VWpPX�>�@ ��
2EUi]HN�����/DPLQiWRYi�GHVND�>�@ ��
2EUi]HN�����6tO\�D�PRPHQW\�SĤVREtFt�QD�ODPLQiWRYRX�GHVNX�>�@ ��
2EUi]HN�����'ORXKi�NRPSR]LWQt�GHVND�]DWtåHQi�QRUPiORYêP�QDSČWtP�>�@ ��
2EUi]HN�����8PtVWČQt�ĜH]X�QRVQtNX�GR�VRXĜDGQpKR�V\VWpPX�>�@ ��
2EUi]HN�����6RXĜDGQLFH�VHJPHQWX�N�Y QRVQtNX�>�@ ��
2EUi]HN�����3ĜtNODG���ERGRYpKR�NĜtåHQt�V�ELQiUQtP�NyGRYiQtP ��
2EUi]HN�����=SĤVRE�QDYtMHQt�NĜtGOD ��
2EUi]HN� ���� 'HILQLFH� RULHQWDFH� YUVWHY� Y NRQVWUXNFL�� P\ãOHQêFK� ĜH]Ĥ� SUR� YêSRþHW�
VP\NRYêFK�WRNĤ�D�NODGQêFK�VPČUĤ�VP\NRYêFK�WRNĤ ��
2EUi]HN�����'HILQLFH�SRORK\�VWRMLQ�D�SiVQLF�Y�NĜtGOH ��
2EUi]HN�����5R]PČU\�ĜH]X�NRQWUROQtKR�QRVQtNX ��
2EUi]HN� ���� 5R]ORåHQt� QDSMDWRVWL� Y� NRQVWUXNFL� SRGOH� SURJUDPX� $EGEHDP�
>N1�P@�]DWtåHQt�YH�VPČUX�RV\�[�YOHYR��VP\NRYp�WRN\�Y�NRQVWUXNFL�YSUDYR� ��
2EUi]HN�����5HGXNRYDQp�QDSČWt�Y����YUVWYČ�ODPLQiWX�QD�KRUQt�VWUDQČ�QRVQtNX�SĜL�]DWtåHQt�
Y�RK\EX ��
2EUi]HN�����5HGXNRYDQp�QDSČWt�QD�KRUQt�VWUDQČ�QRVQtNX�Y����YUVWYČ ��
2EUi]HN�����5HGXNRYDQp�QDSČWt�Y����YUVWYČ�ODPLQiWX�QD�KRUQt�VWUDQČ�QRVQtNX SĜL�]DWtåHQt�
Y�NUXWX ��
2EUi]HN�����+PRWQRVW�NRQVWUXNFt�QDYUåHQêFK�JHQHWLFNêP�DOJRULWPHP�� ��
2EUi]HN� ���� 8Ni]NRYê� SUĤEČK� ILWQHVV� IXQNFH� RSWLPDOL]DþQtKR� SURFHVX� �9ãHFKQ\�
SUĤPČUQp�KRGQRW\�QHMVRX�]REUD]HQ\� ��
2EUi]HN�����+PRWQRVW�NRQVWUXNFt�QDYUåHQêFK�JHQHWLFNêP�DOJRULWPHP�� ��
2EUi]HN�����+PRWQRVW�NRQVWUXNFt�SR�RSWLPDOL]DFL�JHRPHWULH ��
2EUi]HN����9êVOHGQi�KPRWQRVW�NRQVWUXNFt�SUR�REHFQRX�VNODGEX�]�YUVWHY�േ Ͷͷι ��
2EUi]HN������6NLFD�RYČĜRYDQp�NRQVWUXNFH ��
2EUi]HN������5R]ORåHQt�VNODGE\�Y ĜH]X�NĜtGOD�GOH�SĜtORK\ � ��
2EUi]HN������5R]ORåHQt�Y]WODNX�SR�UR]SČWt ��
2EUi]HN������3UĤK\E�NRQVWUXNFH�SUR�Q ��� ��
2EUi]HN������1DWRþHQt�HOHPHQWĤ�V XSUDYHQêP�PČĜtWNHP�SUR�QiVREHN�]DWtåHQt�Q � ��
2EUi]HN������7VDL�:X�NULWpULXP�SUR�SUYQt�YUVWYX�X�NRĜHQH�NĜtGOD�SĜL�QiVRENX�]DWtåHQt�
Q � ��
2EUi]HN������1DWRþHQt�HOHPHQWĤ�>�@�V XSUDYHQêP�PČĜtWNHP�SUR�QiVREHN�]DWtåHQt�Q ��

��
2EUi]HN������7VDL�:X�NULWpULXP�SUR�SUYQt�YUVWYX�X�NRĜHQH�NĜtGOD�SĜL�QiVRENX�]DWtåHQt�
Q �� ��



�

2EUi]HN������1DWRþHQt�HOHPHQWĤ�>�@�V�XSUDYHQRX�VWXSQLFt ��
2EUi]HN�������7VDL�:X�NULWpULXP�SUR�SUYQt�YUVWYX�X�NRĜHQH�NĜtGOD�SĜL�QiVRENX�]DWtåHQt�
Q � ��
2EUi]HN�������1DWRþHQt�HOHPHQWĤ�>�@�SUR�QHV\PHWULFNRX�VNODGEX�D�QiVREHN�]DWtåHQt�Q �
� ��
2EUi]HN�������7VDL�:X�NULWpULXP�SUR�SUYQt�YUVWYX�X�NRĜHQH�NĜtGOD�SUR�QHV\PHWULFNRX�
VNODGEX�SĜL�QiVRENX�]DWtåHQt�Q �� ��
2EUi]HN�����3UĤåH]�UXþQČ�ODPLQRYDQpKR�NĜtGOD ��
2EUi]HN������3ĤGRU\VQê�WYDU�NĜtGOD�UR]GČOHQpKR�QD�VHJPHQW\ ��

^ĞǌŶĂŵ�ƚĂďƵůĞŬ
7DEXOND���$HURG\QDPLFNp�YODVWQRVWL�SURILOX������������������������������������������������������������������ ��
7DEXOND���1iVREN\�GOH�SĜHGSLVX�&6��� ������������������������������������������������������������������������� ��

7DEXOND���1iYUKRYp�QiVREN\ ����������������������������������������������������������������������������������������� ��

7DEXOND���0DWHULiORYp�YODVWQRVWL�NRPSR]LWX������������������������������������������������������������������ ��

7DEXOND���6NODGE\�GHVHN�NRQWUROQtKR�SĜtNODGX �������������������������������������������������������������� ��

7DEXOND���5R]GtO�Y�UHGXNRYDQpP�QDSČWt�Y���PH]L�VHVWDYHQêP�PRGHOHP�D�YêSRþWHP�

0.3�SUR�]DWČåRYiQt�RK\ERYêP�PRPHQWHP��YL�± YUVWYD��L� ������������������������������������������� ��

7DEXOND���5R]GtO�Y�UHGXNRYDQpP�QDSČWt�Y���PH]L�VHVWDYHQêP�PRGHOHP�D�YêSRþWHP�

0.3�SUR�NURXWtFtP�PRPHQWHP��YL ± YUVWYD��L� �������������������������������������������������������������� ��

7DEXOND���9êVOHGN\�RSWLPDOL]DFH�SUR�YãHFKQ\�SRþW\�NRPRU���3�N��� SRþHW�NRPRU��6N ±

SRþHW�YUVWHY������SUR�Q�WRX�NRPRUX�D�RYLQXWt�FHOp�NRQVWUXNFH��3�S�± SRORKD�SiVQLF��6SWRS

� SRþHW�Yê]WXåQêFK�YOiNHQ�QD�KRUQt�SiVQLFL��6SERW � SRþHW�Yê]WXåQêFK�YOiNHQ�QD�VSRGQt�

SiVQLFL��0�� KPRWQRVW�SRORNĜtGOD��7:I�� PD[LPiOQt�KRGQRWD�7VDL�:X�NULWHULD��6)T �

PLQLPiOQt�KRGQRWD�MLVWRW\�VWDELOLW\�YH�VP\NX��6)[ �PLQLPiOQt�KRGQRWD�MLVWRW\�VWDELOLW\�Y�

WODNX� ������������������������������������������������������������������������������������������������������������������������������� ��

7DEXOND���9êVOHGN\����RSWLPDOL]DFH�SUR�YãHFKQ\�SRþW\�NRPRU���3�N��� SRþHW�NRPRU��6N�

± SRþHW�YUVWHY�������SUR�Q�WRX�NRPRUX�D�RYLQXWt�FHOp�NRQVWUXNFH��3�S�± SRORKD�SiVQLF��

6SWRS�� SRþHW�Yê]WXåQêFK�YOiNHQ�QD�KRUQt�SiVQLFL��6SERW�� SRþHW�Yê]WXåQêFK�YOiNHQ�QD�

VSRGQt�SiVQLFL��0�� KPRWQRVW�SRORNĜtGOD��7:I�� PD[LPiOQt�KRGQRWD�7VDL�:X�NULWHULD��

6)T��PLQLPiOQt�KRGQRWD�MLVWRW\�VWDELOLW\�YH�VP\NX��6)[��PLQLPiOQt�KRGQRWD�MLVWRW\�

VWDELOLW\�YH�WODNX� ������������������������������������������������������������������������������������������������������������ ��

7DEXOND����8SUDYHQp�NRQVWUXNFH�NĜtGHO�QD�QiVREHN�����3�N��� SRþHW�NRPRU��6N�± SRþHW�

YUVWHY������SUR�Q�WRX�NRPRUX�D�RYLQXWt�FHOp�NRQVWUXNFH��3�S�± SRORKD�SiVQLF��6SWRS��

SRþHW�Yê]WXåQêFK�YOiNHQ�QD�KRUQt�SiVQLFL��6SERW�� SRþHW�Yê]WXåQêFK�YOiNHQ�QD�VSRGQt�

SiVQLFL��0�� KPRWQRVW�SRORNĜtGOD������������������������������������������������������������������������������������ ��



��

7DEXOND���3HYQRVWQtFK�FKDUDNWHULVWLN\�NRQVWUXNFt�SUR�QiVREN\�]DWtåHQt���D����3�N���

SRþHW�NRPRU��0NRU�� KPRWQRVW�SRORYLQ\�NĜtGOD�EH]�SURVWRUX�WUXSX��7:I�� PD[LPiOQt�

KRGQRWD�7VDL�:X�NULWHULD��6)T��PLQLPiOQt�KRGQRWD�MLVWRW\�VWDELOLW\�YH�VP\NX��6)[��

PLQLPiOQt�KRGQRWD�MLVWRW\�VWDELOLW\�YH�WODNX� ������������������������������������������������������������������ ��

7DEXOND����9\EUDQp�YêVOHGN\�RSWLPDOL]DFH�JHRPHWULH�SUR�NRQVWDQWQt�VNODGEX��3�N���

SRþHW�NRPRU��6N ± SRþHW�YUVWHY������SUR�Q�WRX�NRPRUX�D�RYLQXWt�FHOp�NRQVWUXNFH��3�S�±

SRORKD�SiVQLF��6SWRS ± SRþHW�Yê]WXåQêFK�YOiNHQ�QD�KRUQt�SiVQLFL��6SERW � SRþHW�

Yê]WXåQêFK�YOiNHQ�QD�VSRGQt�SiVQLFL��0�� KPRWQRVW�SRORNĜtGOD� ����������������������������������� ��

7DEXOND����3HYQRVWQtFK�FKDUDNWHULVWLN\�NRQVWUXNFt�SUR�QiVREN\�]DWtåHQt���D����

V RSWLPDOL]RYDQRX�JHRPHWULt��3�N��� SRþHW�NRPRU��0NRU � KPRWQRVW�SRORYLQ\�NĜtGOD�EH]�

SURVWRUX�WUXSX��7:I�� PD[LPiOQt�KRGQRWD�7VDL�:X�NULWHULD��6)T �PLQLPiOQt�KRGQRWD�

MLVWRW\�VWDELOLW\�YH�VP\NX��6)[ �PLQLPiOQt�KRGQRWD�MLVWRW\�VWDELOLW\�YH�WODNX����������������� ��

7DEXOND����9êVOHGQp�NRQVWUXNFH�RSWLPDOL]DFH�VNODGE\�3�N��� SRþHW�NRPRU��6N ± SRþHW�

YUVWHY������SUR�Q�WRX�NRPRUX�D�RYLQXWt�FHOp�NRQVWUXNFH��3�S�± SRORKD�SiVQLF��6SWRS ±

SRþHW�Yê]WXåQêFK�YOiNHQ�QD KRUQt�SiVQLFL��6SERW � SRþHW�Yê]WXåQêFK�YOiNHQ�QD�VSRGQt�

SiVQLFL��0�� KPRWQRVW�SRORNĜtGOD������������������������������������������������������������������������������������ ��

7DEXOND����3HYQRVWQt�VRXþLQLWHOH�SUR�Y\EUDQp�QDYUåHQp�NRQVWUXNFH��3�N��� SRþHW�NRPRU��

0NRU � KPRWQRVW�SRORYLQ\�NĜtGOD�EH]�SURVWRUX�WUXSX��7:I�� PD[LPiOQt�KRGQRWD�7VDL�:X�

NULWHULD��6)T �PLQLPiOQt�KRGQRWD�MLVWRW\�VWDELOLW\�YH�VP\NX��6)[ �PLQLPiOQt�KRGQRWD�

MLVWRW\�VWDELOLW\�YH�WODNX� ������������������������������������������������������������������������������������������������� ��

7DEXOND��� 3RSLV�NRQVWUXNFH�SUR�RYČĜRYDFt�0.3�YêSRþHW��3�N��� SRþHW�NRPRU��6N ±

SRþHW�YUVWHY������SUR�Q�WRX�NRPRUX�D�RYLQXWt�FHOp�NRQVWUXNFH��3�S�± SRORKD�SiVQLF��6SWRS

± SRþHW�Yê]WXåQêFK�YOiNHQ�QD�KRUQt�SiVQLFL��6SERW ± SRþHW�Yê]WXåQêFK�YOiNHQ�QD�VSRGQt�

SiVQLFL����������������������������������������������������������������������������������������������������������������������������� ��

7DEXOND����2YČĜRYDFt�NRQVWUXNFH�V QHV\PHWULFNRX�VNODGERX��3�N��� SRþHW�NRPRU��6N ±

SRþHW�YUVWHY������SUR�Q�WRX�NRPRUX�D�RYLQXWt�FHOp�NRQVWUXNFH��3�S�± SRORKD�SiVQLF��6SWRS

± SRþHW�Yê]WXåQêFK�YOiNHQ�QD�KRUQt�SiVQLFL��6SERW � SRþHW�Yê]WXåQêFK�YOiNHQ�QD�VSRGQt�

SiVQLFL����������������������������������������������������������������������������������������������������������������������������� ��

7DEXOND����0DWHULiORYp YODVWQRVWL�SRXåLWp�SĜL�QiYUKX�NRQYHQþQt�NRQVWUXNFH ��������������� ��

7DEXOND����6NODGED�MHGQRWOLYêFK�þiVWt�NRQVWUXNFH��������������������������������������������������������� ��

7DEXOND����3HYQRVWQt�FKDUDNWHULVWLN\�QDYUåHQp�NRQYHQþQt�NRQVWUXNFH�SUR�QiVREN\������

D����7�:�� PD[LPiOQt�KRGQRWD�7VDL�:X�NULWpULD�Y�NRQVWUXNFL��6IT �PLQLPiOQt�KRGQRWD�

MLVWRW\�VWDELOLW\�YH�VP\NX��6I[ �PLQLPiOQt�KRGQRWD�MLVWRW\�VWDELOLW\�YH�WODNX������������������ ��



��

^ĞǌŶĂŵ�ƉƎşůŽŚ

3ĜtORKD���6H]QDP�SURILOĤ�SRXåtYDQêFK�NOX]iN\ ������������������������������������������������������������� ��

3ĜtORKD���$HURG\QDPLFNp�VLORYp�~þLQN\ ������������������������������������������������������������������������� ��

3ĜtORKD���5R]GtO�Y�UHGXNRYDQpP�QDSČWt�PH]L�0.3�D�VHVWDYHQêP�PRGHOHP�>�@ ���������� ��

3ĜtORKD���9êVOHGN\�SUYQt�RSWLPDOL]DFH��������������������������������������������������������������������������� ��

3ĜtORKD���9êVOHGN\�GUXKp�RSWLPDOL]DFH �������������������������������������������������������������������������� ��

3ĜtORKD���9êVOHGN\�RSWLPDOL]DFH�JHRPHWULH�UR�QiVREHN����������������������������������������������� ��

3ĜtORKD���6NODGED�RYČĜRYDFtFK�NRQVWUXNFt�SR�SURILOX�NĜtGOD ������������������������������������������ ��

3ĜtORKD���6RXþLQLWHOH�EH]SHþQRVWL�SUR�YãHFKQ\�ERG\�REiON\�QiVRENĤ ��������������������������� ��

3ĜtORKD���9êVOHGN\�QDYUåHQp�NRQWUROQt�NRQVWUXNFH �������������������������������������������������������� ��

3ĜtORKD����6H]QDP�QDSURJUDPRYDQêFK�IXQNFt�D�VNULSWĤ ������������������������������������������������ ��



��

ϭ͘ jǀŽĚ�

3ĜL�VQDKiFK�GRViKQRXW�OHSãtFK�YêVOHGNĤ�D�SURGXNWĤ�VH�Y GQHãQt�GREČ�VWiOH�Y\YtMt�QRYp�

PDWHULiO\� D� WHFKQRORJLH� YêURE\��0RGHUQt� GRED� E\� VH� GDOD� SRMPHQRYDW� MDNR� pUD� SODVWĤ�

D NRPSR]LWQtFK�PDWHULiOĤ��9 GQHãQt� GREČ� NRPSR]LWQt�PDWULiO\� VWiOH� YtFH� SURQLNDMt� GR�

NRQVWUXNþQtFK�DSOLNDFt�Y SUĤĜH]X�YãHFK�WHFKQLFNêFK�RGYČWYt��

.RPSR]LWQt� PDWHULiO\� QDEt]HMt� NRQVWUXNWpUĤP� D� WHFKQLNĤ� ãLUãt� VSHNWUXP� YODVWQRVWt�

D SDUDPHWUĤ� NWHUp� XPRåĖXMt� WYRUEX� QRYêFK�� OHKþtFK� NRQVWUXNFt�� 8PRåĖXMt� SĜLGiYDW�

VHQ]RU\�SĜtPR�GR�VWĜHGX�NRQVWUXNFH��FRå XPRåĖXMH ]tVNiQt�GDOãtFK�LQIRUPDFt�R�FKRYiQt�

NRQVWUXNFH�Y SURYR]X�

9 OHWHFWYt� VH� NRPSR]LWQt� PDWHULiO\� SRXåtYDMt� SĜHGHYãtP� SUR� Y\VRNp PČUQp�

PHFKDQLFNp YODVWQRVWL�� NWHUp L]RWURSQt� PDWHULiO\� QHGRVDKXMt�� 0RPHQWiOQt� WUHQG� MH�

WDNRYê�� åH� NRQVWUXNFH�� NWHUp� VH� GĜtYH� Y\UiEČO\ ] NRYĤ� MVRX� SRVWXSQČ� QDKUD]RYiQ\�

NRPSR]LWQtPL� NRQVWUXNFHPL�� FRå� YHGH� NH� VQtåHQt FHONRYp� KPRWQRVWL� D� NH ]OHSãHQt

YêNRQĤ L YODVWQRVWt OHWDGHO�

9 SĜtSDGČ�NRPSR]LWQtFK�NRQVWUXNFt� MH� WHFKQRORJLH�YêURE\� MHGQtP�] QHMGĤOHåLWČMãtFK�

DVSHNWĤ� YêURE\� GtOĤ�� MHOLNRå� XUþXMH� QHMHQ� FHQX� L� GRVDåLWHOQp� PHFKDQLFNp� YODVWQRVWL�

SRXåLWêFK� PDWHULiOĤ�� 1HMSRXåtYDQČMãt� WHFKQRORJLt� YêURE\� NRPSR]LWQtFK� PDWHULiOĤ� SUR�

PDOi� VSRUWRYQt� OHWDGOD� MH� UXþQt� ODPLQDFH��.RPSR]LWQt� NRQVWUXNFH�X�YHONêFK� OHWDGHO� VH�

REY\NOH Y\UiEt�ODPLQDFt�] SUH�SUHJRYêFK�YUVWHY�QHER�VWURMQtP�NODGHQtP�

ÒNROHP� WpWR�SUiFH�E\OR�Y\SUDFRYDW SHYQRVWQt�QiYUK�D�RSWLPDOL]RYDW KODYQt�QRVQRX

NRQVWUXNFL NĜtGOD�YČWURQČ�Y\UiEČQRX WHFKQRORJLt QDYtMHQt�YOiNHQ��7HFKQRORJLH�QDYtMHQt�

VH� SUR� NRQVWUXNFL� NĜtGHO� EČåQČ� QHSRXåtYi�� 3HYQRVWQt� QiYUK� E\O� SURYHGHQ� QD� ]iNODGČ�

DQDO\WLFNêFK� YêSRþWĤ� D� RSWLPDOL]DFH� E\OD� SURYHGHQD� SRPRFt� JHQHWLFNêFK� DOJRULWPĤ��

2YČĜHQt� YêSRþWĤ� E\OR� SURYHGHQR� SRPRFt DQDOê]\ PHWRGRX� NRQHþQêFK� SUYNĤ�

Y SURJUDPX�6LHPHQV�1[�����$QDOê]\�E\O\�]DPČĜHQp�QD�]NRXPiQt�]DFKRYiQt� LQWHJULW\�

NRQVWUXNFH�� ]DFKRYiQt� VWDELOLW\� D� UR]ORåHQt� QDSMDWRVWL� Y� NRQVWUXNFL�� 1DNRQHF� E\OR�

SURYHGHQR�VURYQiQt�VH�]MHGQRGXãHQêP�SHYQRVWQtP�QiYUKHP�NRQVWUXNFH�NĜtGOD�Y\UiEČQp�

NRQYHQþQt�WHFKQRORJLt�UXþQt�ODPLQDFH�



��

Ϯ͘ WŽƉŝƐ ŬƎşĚůĂ

ÒNROHP� WpWR� SUiFH� MH� QDYUKQRXW D� RSWLPDOL]RYDW� NĜtGOR� SUR� PRWRUL]RYDQê� YČWURĖ

Y UDQp�Ii]L�YêYRMH��-HGQi�VH�R�NRPSR]LWQt�PRWRUL]RYDQê�YČWURĖ�V�RFDVQtPL�SORFKDPL�YH�

WYDUX� Ä9³�� (OHNWURPRWRU�� NWHUê� E\�PČO� WHQWR� OHWRXQ� SRKiQČW� EČKHP� VWDUWX� D� VWRXSiQt�

EXGH� XPtVWČQ� Y RFDVQt� þiVWL� OHWRXQX�� 7HQWR� OHWRXQ� E\O� Y GREČ� SVDQt� SUiFH� Y\YtMHQ� QD�

ÒVWDYX� OHWDGORYp� WHFKQLN\� QD� IDNXOWČ� VWURMQt� ýHVNpKR� Y\VRNpKR� XþHQt� WHFKQLFNpKR�

Y 3UD]H��

=iNODGQt�QiYUKRYê�SDUDPHWU� OHWDGOD� PD[LPiOQt�Y]OHWRYi�KPRWQRVW� E\OD�SUR� OHWRXQ�

]YROHQD� ெ்ைௐܯ ൌ ͲͲ ݇݃�� 9]KOHGHP� N UDQp� Ii]L� SURMHNWX� QHE\O� Y SUĤEČKX�

]SUDFRYiYiQt WpWR� SUiFH� ]QiP� DHURG\QDPLFNê� SURILO� NĜtGOD� %\OD� VWDQRYHQD�

SĜHGSRNOiGDQi�UHODWLYQt�WORXãĢND�SURILOX� NWHUê�EXGH�SUR�QiYUK�WRKRWR�OHWDGOD�SRXåLWݐ�ҧ ൌ

ͳ͵ǡͻ Ψ�� =iNODGQt� UR]PČU\ NĜtGOD �SRORUR]SČWt� ݈Ȁʹǡ WČWLYD� NĜtGOD� X� NRĜHQH� NĜtGOD� ܾ D�

WČWLYD�NĜtGOD�X�NRQFH�NĜtGOD�ܾ௧��E\O\�SUR�QiYUK�NĜtGOD�SRVN\WQXW\�~VWDYHP� 7\WR�]iNODGQt�

SDUDPHWU\�MVRX�XYHGHQ\�]GH�

݈Ȁʹ ൌ ǡͲͳ ݉ ܾ ൌ Ͳǡͺͺ ݉ ܾ௧ ൌ ͲǡͶ ݉

1D� ]iNODGČ� WČFKWR� UR]PČUĤ� MH�PRåQp� XUþLW� ]iNODGQt� JHRPHWULFNp� SDUDPHWU\� NĜtGOD�

MDNR� MVRX SORFKD� ܵ� ãWtKORVW� NĜtGOD� ߣ D� ]~åHQt� NĜtGOD� ��ߟ 9ãHFKQ\� W\WR� SDUDPHWU\� E\O\�

Y\SRþWHQ\�]D�SRPRFL ]iNODGQtFK�Y]WDKĤ XYHGHQêFK�QtåH�

ܵ ൌ ʹ
ሺܾ  ܾ௧ሻ

ʹ
݈Ȁʹ ൌ ͻǡͺͷ ݉ଶ ߣ ൌ

݈ଶ

ܵ
ൌ ʹͶ ߟ ൌ

ܾ௧
ܾ

ൌ ͲǡͶͷͷ

7tPWR� E\O\� VWDQRYHQ\� SĤGRU\VQp� FKDUDNWHULVWLN\� NĜtGOD�� QD� MHMLFKå� ]iNODGČ� EXGH�

NĜtGOR�GLPHQ]RYiQR��9êEČUX�SURILOX�VH�YČQXMHPH Y GDOãt�þiVWL�WpWR�SUiFH� 7YDU�MH�PRåQp�

YLGČW�QD�REUi]NX�����

2EUi]HN���� 3ĤGRU\VQê�WYDU�SRORYLQ\�NĜtGOD



��

Ϯ͘ϭ͘ sŽůďĂ�ƉƌŽĨŝůƵ

3UR� JHRPHWULFNp� FKDUDNWHULVWLN\� NĜtGOD�� NWHUp� E\O\� XYHGHQ\� YêãH�� E\OR� ]DSRWĜHEt�

]YROLW�YKRGQê�SURILO��SURWRåH�QHE\O�SRVN\WQXW�]DGDYDWHOHP�SUiFH��9]KOHGHP�N WRPX��åH�

VH�SUiFH�]DEêYi�SHYQRVWQt�RSWLPDOL]DFt�NĜtGOD��E\O�SURILO�]YROHQ�SĜHGHYãtP�QD�]iNODGČ�

PD[LPiOQt� WORXãĢN\��7HQWR� SDUDPHWU� XUþXMH�PD[LPiOQt� VWDYHEQt� YêãNX� QRVQtNX� NĜtGOD��

NWHUi�YêUD]QČ�RYOLYĖXMH�~QRVQRVW NĜtGOD�Y RK\EX�

3URILO� E\O� Y\EUiQ� ] YHĜHMQČ� SĜtVWXSQp� GDWDEi]H� SURILOĤ ] 8QLYHUVLW\� RI� ,OOLQRLV� DW�

8UEDQD±&KDPSDLJQ��� 7DWR� GDWDEi]H� XFKRYiYi� WpPČĜ� ����� OHWHFNêFK� SURILOĤ� YþHWQČ�

MHMLFK�JHRPHWULFNêFK� VRXĜDGQLF��8�NDåGpKR� SURILOX� MH� REY\NOH� XYHGHQ� NUiWNê� SRSLVHN�

WêNDMtFt�VH�MHKR�SRXåLWt�Y OHWHFWYt��3UR�~þHO\�WpWR�SUiFH�MH�GĤOHåLWp��åH�X�QČNWHUêFK�SURILOĤ�

MH�XYHGHQD SR]QiPND�R�SRXåLWt�QD�YČWURQtFK��7pWR�VNXWHþQRVWL�E\OR�Y\XåLWR�SĜL�YêEČUX�

SURILOX��

3UR� ]~åHQt� YêEČUX� SURILOĤ� E\O\� SRXåLW\� GYD� NUiWNp� SURJUDP\� UHDOL]RYDQp

Y SURJUDPRYDFtP� MD]\FH� 3\WKRQ�� 3URJUDP\� Y\XåtYDO\� NH� VYpPX� FKRGX� NQLKRYQX�

%HDXWLIXO� 6RXS��� NWHUi� XPRåĖXMH� MHGQRGXFKê� SĜtVWXS� SURJUDPRYDFtPX� MD]\NX� 3\WKRQ�

N LQWHUQHWRYêP�VRXERUĤP��3UYQt�SURJUDP�Y\ILOWURYDO�] GDWDEi]H�YãHFKQ\�SURILO\�NĜtGHO�

X� QLFKå� E\OR� XYHGHQR� SRXåLWt� QD� YČWURQtFK� SRPRFt� NOtþRYpKR� VORYD� ÄVDLOSODQH³�� 7tP�

E\OR� ]tVNiQR� ��� OHWHFNêFK� SURILOĤ�� 'UXKê� SURJUDP� Y\KOHGiYDO� PD[LPiOQt� WORXãĢNX�

WČFKWR� SURILOĤ� QD� LQWHUQHWRYp� VWUiQFH� $LUIRLO� 7RROV��� $LUIRLO� 7RROV� MH� GDOãt� YHĜHMQi�

GDWDEi]H� SURILOĤ� NĜtGHO�� 7DWR� GDWDEi]H� RYãHP� REVDKXMH� L� QČNWHUp� JHRPHWULFNp� D�

DHURG\QDPLFNp�FKDUDNWHULVWLN\�SURILOĤ� 9êVWXSHP�WČFKWR�SURJUDPĤ�E\O�VH]QDP R]QDþHQt�

SURILOĤ�D�MHMLFK�WORXãĢND�Y SURFHQWHFK�GpON\�WČWLY\� 7HQWR�VH]QDP�MH�XYHGHQ�Y SĜtOR]H���

1D� ]iNODGČ� YL]XiOQtKR� SUĤ]NXPX� SURILOĤ� V RGSRYtGDMtFt� WORXãĢNRX� E\O� ]YROHQ� SURILO�

(SSOHU������NWHUê RGSRYtGi�KODYQtPX�SRåDGDYNX�WORXãĢN\�SURILOX��9 QiVOHGXMtFt�þiVWL MH�

SRSViQD�DHURG\QDPLFNi�DQDOê]D�]YROHQpKR�SURILOX��

Ϯ͘Ϯ͘ �ĞƌŽĚǇŶĂŵŝĐŬĄ�ĂŶĂůǉǌĂ�ƉƌŽĨŝůƵ��ϲϲϴ

3UR� GDOãt� YêSRþW\� MH� ]DSRWĜHEt� XUþLW ]iNODGQt� DHURG\QDPLFNp FKDUDNWHULVWLN\

OHWHFNpKR� SURILOX�� $HURG\QDPLFNp� FKDUDNWHULVWLN\� E\O\� Y\SRþWHQ\� SRPRFt� YROQČ�

� 'RVWXSQi�QD��KWWSV���P�VHOLJ�DH�LOOLQRLV�HGX�DGV�FRRUGBGDWDEDVH�KWPO ����������
� 'RVWXSQi�QD��KWWSV���ZZZ�FUXPP\�FRP�VRIWZDUH�%HDXWLIXO6RXS� ����������
� 'RVWXSQi�QD��KWWS���DLUIRLOWRROV�FRP� ����������



��

SĜtVWXSQpKR� SURJUDPX� [IRLO� Y\YLQXWpKR� QD� 0DVVDFKXVHWWV� ,QVWLWXWH� RI� 7HFKQRORJ\��

3URJUDP� [IRLO MH� XUþHQê� SUR� DHURG\QDPLFNp� DQDOê]\� OHWHFNêFK� SURILOĤ� Y VXEVRQLFNêFK�

SRGPtQNiFK�� 3URJUDP� GLVSRQXMH� MHGQRGXFKêP� XåLYDWHOVNêP� UR]KUDQtP� QD� ]iNODGČ�

SĜtND]RYp�ĜiGN\��%\OD�SURYHGHQD�DQDOê]D�SUR�5H\QROGVRYD�þtVOD�Y UR]VDKXۃ�ͳǡ Ͷۄ ൈ ͳͲ��

3UR�WHQWR�UR]VDK�5H\QROGVRYêFK�þtVHO�E\O\�]tVNiQ\�]iNODGQt�DHURG\QDPLFNp YODVWQRVWL��

PD[LPiOQt� VRXþLQLWHO� Y]WODNX�ܿ ௫�� VWRXSiQt� Y]WODNRYp� þiU\� ܿ
ఈ�� VRXþLQLWHO� NORSLYpKR�

PRPHQWX� ݉௭ SUR� VRXþLQLWHO� Y]WODNX� URYHQ� ��� 9\SRþWHQp� VRXþLQLWHOH� MVRX� XYHGHQp�

Y WDEXOFH���

7DEXOND�� $HURG\QDPLFNp�YODVWQRVWL�SURILOX

ZĞ�ϭϬϲ ɲϬ Σ ܿ ஶ
ఈ ƌĂĚͲϭ ĐůŵĂǆ Ͳ ĐŵϬ Ͳ

ϭ Ͳϱ͘ϭϱ ϲ͘ϯϰϰ ϭ͘ϰϱϳ ͲϬ͘Ϭϴϯϵ

ϭ͘Ϯϱ Ͳϱ͘ϭϴ ϲ͘ϯϵϲ ϭ͘ϱϲϵ ͲϬ͘Ϭϴϲϴ

ϭ͘ϱ Ͳϱ͘ϭϵ ϲ͘ϯϴϳ ϭ͘ϱϴϵ ͲϬ͘Ϭϴϲϴ

ϭ͘ϳϱ Ͳϱ͘ϭϵ ϲ͘ϯϳϰ ϭ͘ϲϬϴ ͲϬ͘Ϭϴϲϵ

Ϯ Ͳϱ͘ϭϵ ϲ͘ϯϲϰ ϭ͘ϲϮϯ ͲϬ͘Ϭϴϲϵ

Ϯ͘Ϯϱ Ͳϱ͘ϭϵ ϲ͘ϯϱϰ ϭ͘ϲϯϳ ͲϬ͘Ϭϴϳ

Ϯ͘ϱ Ͳϱ͘ϮϬ ϲ͘ϯϰϳ ϭ͘ϲϰϴ ͲϬ͘Ϭϴϳ

Ϯ͘ϳϱ Ͳϱ͘ϮϬ ϲ͘ϯϰϭ ϭ͘ϲϱϲ ͲϬ͘Ϭϴϳϭ

ϯ Ͳϱ͘ϮϬ ϲ͘ϯϯϲ ϭ͘ϲϲϴ ͲϬ͘Ϭϴϳϭ

+RGQRWD� VWRXSiQt� Y]WODNRYp� þiU\� MH� Yêãt� QHå� LGHiOQt� KRGQRWD� ��ߨʹ 1D� VWDQRYHQt�

]DWtåHQt� QHPi� ]iVDGQt� YOLY�� SURWR� V Qt� O]H� GiOH� SUDFRYDW�� 'DOãt� þiVW� WpWR� SUiFH� MH�

YČQRYiQD�XUþRYiQt�SRWĜHEQêFK�DHURG\QDPLFNêFK�FKDUDNWHULVWLN�NĜtGOD�

Ϯ͘ϯ͘ �ĞƌŽĚǇŶĂŵŝĐŬĠ�ǀůĂƐƚŶŽƐƚŝ�ŬƎşĚůĂ

0D[LPiOQt�Y]WODN�NĜtGOD�E\O XUþHQ�SRPRFt�*ODXHUWRY\PHWRG\��7DWR�PHWRGD�VLFH�QHQt�

XUþHQD� SUR� NĜtGOD� V WDNWR� YHONRX� ãWtKORVWt�� QLFPpQČ� FK\E\�� NWHUp� EXGRX� GR� YêSRþWX�

YQHVHQ\� QHMVRX�SĜtOLã�YHONp��D SUR�Ii]L�QiYUKX�MH�PHWRGD�GRVWDþXMtFt�

� 'RVWXSQê�QD��KWWSV���ZHE�PLW�HGX�GUHOD�3XEOLF�ZHE�[IRLO� ����������



��

2EUi]HN���� 5R]ORåHQt�VRXþLQLWHOH�Y]WODNX�SR�UR]SČWt�NĜtGOD

$QDOê]D� NĜtGOD� E\OD� SURYHGHQD� SRPRFt� QDSURJUDPRYDQpKR� VNULSWX�� 9êVWXSHP�

] SURJUDPX� MH� SUĤEČK� UR]ORåHQt� VRXþLQLWHOH� Y]WODNX� SRGpO UR]SČWt� NĜtGOD� 3URJUDP�

DXWRPDWLFN\�Y\SRþWH�QRUPiOQt�UR]ORåHQt�VRXþLQLWHOH�Y]WODNX�SRGpO UR]SČWt��'iOH�Y\SRþWH�

PD[LPiOQt� VRXþLQLWHO� Y]WODNX� QD� ]iNODGČ� PLQLPiOQtKR� UR]GtOX� PH]L� PD[LPiOQtP�

VRXþLQLWHOHP�Y]WODNX�SURILOX� D�PD[LPiOQt�KRGQRWRX�Y QRUPiOQtP� UR]ORåHQt� VRXþLQLWHOH�

Y]WODNX�SR�UR]SČWt��0D[LPiOQt�VRXþLQLWHO�Y]WODNX NĜtGOD�E\O�XUþHQ�MDNR�

ܿ௫ ൌ ͳǡͶͳʹ

3UR�GDOãt�YêSRþW\�E\OR�]DSRWĜHEt�VWDQRYLW�GDOãt�DHURG\QDPLFNp�YODVWQRVWL�NĜtGOD�MDNR�

MH�QXORYê�~KHO� QiEČKX� VWRXSiQt�Y]WODNRYp�þiU\� NĜtGOD� D�NORSLYê�PRPHQW�NĜtGOD��7\WR�

FKDUDNWHULVWLN\�E\O\�VWDQRYHQ\�SRPRFt� MHGQRGXFKêFK�HPSLULFNêFK�YêSRþWĤ��6RXþLQLWHO�

VWRXSiQt�Y]WODNRYp�þiU\�E\O�XUþHQ�GOH�Y]WDKX ������

ܿ
ఈ ൌ

ܿ ஶ
ఈ

ͳ 
ܿ ஶ
ఈ

ߣߨ
ሺͳ  ߬ሻ

ൌ
ǡ͵ͻ

ͳ 
ǡ͵ͻ
ʹͶߨ

ሺͳ  Ͳሻ
ൌ ͷǡͺͻ ଵି݀ܽݎ �����

.GH�ܿ ஶ
ఈ MH�VNORQ�Y]WODNRYp�þiU\�SURILOXߣ�� MH�ãWtKORVW�NĜtGOD�D�߬ MH�RSUDYQê�VRXþLQLWHO��

2SUDYQê� VRXþLQLWHO� SUR� QDYUåHQp�NĜtGOR�E\O�Y]KOHGHP�N KRGQRWČ� ]~åHQt� ]YROHQ�߬ ൌ Ͳ��

9]KOHGHP�N WRPX��åH�VH�MHGQi�R�NĜtGOR�SĜtPp�D�QHNURXFHQp�E\O�~KHO�QiEČKX�SUR�QXORYê�

~KHO�Y]WODNX�]YROHQ�GOH�SURILORYêFK�KRGQRWߙ� ൌ െͷǡʹι��6RXþLQLWHO�PRPHQWX�NĜtGOD�E\O�

XUþHQ�GOH�Y]RUFH �����
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ܿ௪ ൌ
ɉ ���߰

ߣ  ʹ ���߰

ܿ  ܿ௧

ʹ
ൌ
ʹͶ

ʹ
ൈ ሺെͲǡͲͺͺሻ ൌ െͲǡͲͺͲͳ �����

.GH�߰ MH� ~KHO� ãtSX� DHURG\QDPLFNp� RV\� D� VRXþLQLWHOH� NORSLYpKR� PRPHQWX� SURILOX�

NRĜHQH� D� NRQFH� NĜtGOD� E\O\� XYDåRYiQ\� VWHMQp� ܿ ൌ ܿ௧ ൌ െͲǡͲͺͲͳ�� 6HVWDYHQp�

DHURG\QDPLFNp�YODVWQRVWL�NĜtGOD�E\O\�GiOH�SRXåLW\�SUR�VHVWDYHQt�]DWtåHQt�NRQVWUXNFH�

ϯ͘ ^ĞƐƚĂǀĞŶş�ǌĂƚşǎĞŶş�ŬƎşĚůĂ

3UR� VHVWDYHQt� ]DWtåHQt�NĜtGOD�E\O\�Y]KOHGHP N QHGRVWDWNX� OHSãtFK�SRGNODGĤ�SRXåLW\�

DHURG\QDPLFNp�FKDUDNWHULVWLN\�NĜtGOD��7DWR�]iPČQD�YQiãt�GR�YêSRþWX�GDOãt�FK\E\��NWHUp�

MVRX� SRYDåRYiQ\� ]D� SĜLMDWHOQp�� =DWtåHQt� VH� VWDQRYXMH� QD� ]iNODGČ� REiON\� OHWRYêFK� D�

SRU\YRYêFK�QiVRENĤ��6HVWDYHQt�REiON\�QiVRENĤ�VH�YČQXMH GDOãt�þiVW�SUiFH�

ϯ͘ϭ͘ KďĄůŬĂ�ŶĄƐŽďŬƽ

2EiOND� SRU\YRYêFK� QiVRENĤ� E\OD� VHVWDYHQD GOH� SĜHGSLVX� &6����� NWHUê� VH� ]DEêYi�

FHUWLILNDþQtPL� SRåDGDYN\�PRWRURYêFK� NOX]iNĤ�� 3UR� Qiã� QiYUK� E\OD� ]YROHQD� NDWHJRULH�

8WLOLW\��1iVREN\�OHWRYp�REiON\�]DWtåHQt�MVRX�GiQ\�GOH�SĜHGSLVX�

7DEXOND�� 1iVREN\�GOH�SĜHGSLVX�&6��� >�@

Ŷϭ ŶϮ Ŷϯ Ŷϰ

ϱ͘ϯ ϰ Ͳϭ͘ϱ ͲϮ͘ϲϱ

3UR�VHVWDYHQt�OHWRYp�REiON\�E\OR�QHMSUYH�QXWQp�Y\SRþtWDW�SiGRYRX�U\FKORVW�OHWRXQX�

௦ଵݒ ൌ ඨ
ெ்ைௐ݃ܯʹ

௫ܿܵߩ
ൌ ඨ

ʹ ൈ ͲͲ ൈ ͻǡͺͳ

ͳǡʹʹͷ ൈ ͻǡͺͷ ൈ ͳǡͶͳʹ
ൌ ʹǤ͵ ݉Ȁݏ �����

ெ்ைௐܯ MH� PD[LPiOQt� Y]OHWRYi� KPRWQRVW�� ݃ MH� JUDYLWDþQt� ]U\FKOHQt�� ߩ MH� KXVWRWD�

Y]GXFKX D� ܵ MH� SORFKD� NĜtGOD�� 3RWp� E\OD� Y\SRþWHQD� REUDWRYi� U\FKORVW� OHWRXQX D�

PD[LPiOQt�QiYUKRYi�U\FKORVW GOH�Y]RUFĤ������ D�������

ݒ ൌ ௦ଵඥ݊ଵݒ ൌ ʹǡ͵ඥͷǡ͵ ൌ Ͳǡͷ ݉Ȁݏ �����

ݒ ൌ ͳͺඨ൬
ெ்ைௐ݃ܯ

ܵ
൰ ൬

ͳ

ܿௗ
൰

య

ൌ ͳͺඨ൬
ͲͲ ൈ ͻǡͺͳ

ͳͲ ൈ ͻǡͺͷ
൰ ൬

ͳ

ͲǡͲͳ
൰

య

ൌ ʹͻǡʹ ݇݉Ȁ݄ ൌ ǡ݉Ȁݏ

�����
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0LQLPiOQt�VRXþLQLWHO�RGSRUX�E\O�RGKDGQXW� MDNR�ܿௗ ൌ ͲǡͲͳ� 3UR�YêSRþHW�REiON\�

QD�]iSRUQêFK�QiVREFtFK�E\OD SUR�þiVW�RPH]HQRX�PD[LPiOQtP�VRXþLQLWHOHP�Y]WODNX OHWX�

QD� ]iGHFK� SRXåLWD� KRGQRWD� ܿ ൌ Ͳǡͺ�� 3iGRYi� U\FKORVW� D� U\FKORVW� QD� ]iSRUQpP�

QiVRENX�SĜL�OHWX�QD�]iGHFK�E\OD�Y\SRþWHQD�MDNR�

ௌேݒ ൌ ඨ
ெ்ைௐ݃ܯʹ

ܿܵߩ
ൌ ඨ

ʹ כ ͲͲ כ ͻǡͺͳ

ͳǡʹʹͷ כ ͻǡͺͷ כ Ͳǡͺ
ൌ ͵Ͷǡͻ ݉Ȁݏ �����

ீݒ ൌ ௌேඥ݊ସݒ ൌ ͵ͶǡͻξʹǤͷ ൌ ͷǡͺ ݉Ȁݏ �����

3UR�YêSRþHW�SRU\YRYêFK�QiVRENĤ�E\OR�]DSRWĜHEt�QHMSUYH�XUþLW� ]PtUĖXMtFt� VRXþLQLWHO�

SRU\YX� ܭ D� EH]UR]PČUQê� KPRWQRVWQt� SRPČU� NOX]iNX� �ߤ 3RWĜHEQp� VRXþLQLWHOH� E\O\�

Y\SRþWHQ\ GOH�Y]WDKĤ ����� D�������

ߤ ൌ
ெ்ைௐܯʹ

ܵ ߩ ௌ்ܾ ܿ
ఈ ൌ

ʹ כ ͲͲ

ͻǡͺͷ כ ͳǡʹʹͷ כ Ͳǡ כ ͷǡͺͻ
ൌ ʹͷǡͳ �����

ܭ ൌ
Ͳǡͺͺ ߤ

ͷǡ͵  ߤ
ൌ
Ͳǡͺͺ כ ʹͷǡͳ

ͷǡ͵  ʹͷǡͳ
ൌ Ͳǡʹ �����

3RU\YRYi REiOND E\OD�Y\SRþWHQD�SUR�U\FKORVWL�SRU\YX�ͳͷ݉Ȁݏ D�ǡͷ ݉Ȁ��3ݏRU\YRYi�

REiOND�E\OD�VHVWDYHQD�GOH�Y]WDKX�

݊ ൌ ͳ േ
ߩ ܿݒ

ఈܭ ௗݑ ܵ

ʹ ெ்ைௐܯ ݃
�����

9\SRþWHQp�KRGQRW\�QiVRENĤ�D�U\FKORVWt�MVRX�]REUD]HQ\ Y WDEXOFH�

7DEXOND�� 1iYUKRYp�QiVREN\

>ĞƚŽǀĄ�ŽďĄůŬĂ WŽƌǇǀŽǀĄ�ŽďĄůŬĂ
ǀ�ŵͬƐ Ŷ ǀ�ŵͬƐ Ŷ
Ϯϲ͘ϯ ϭ ϲϬ͘ϱ ϱ͘Ϭ
ϲϬ͘ϱ ϱ͘ϯ ϳϳ͘ϲ ϯ͘ϲ
ϳϳ͘ϲ ϰ ϳϳ͘ϲ Ͳϭ͘ϲ
ϳϳ͘ϲ Ͳϭ͘ϱ ϲϬ͘ϱ Ͳϯ͘Ϭ
ϱϲ͘ϴ ͲϮ͘ϲϱ

9êãH� XYHGHQp� KRGQRW\� E\O\� ]REUD]HQ\� Y� JUDIX� QD REUi]NX� ����� 7DNWR� VHVWDYHQi�

REiOND�QiVRENĤ�E\OD�QiVOHGQČ�SRXåLWD�SĜL�YêSRþWX�DHURG\QDPLFNêFK�VLO�SĤVREtFtFK�QD�

NĜtGOR��8UþHQtP�WČFKWR�VLO�VH�YČQXMH QiVOHGXMtFt�NDSLWROD�



��

2EUi]HN���� 2EiOND�QiVRENĤ�NOX]iNX

ϯ͘Ϯ͘ �ĞƌŽĚǇŶĂŵŝĐŬĠ�ƐŝůŽǀĠ ƷēŝŶŬǇ

1D� ]iNODGČ� YêãH� XYHGHQêFK� SRGNODGĤ� E\O\� VWDQRYHQ\� VLORYp� ~þLQN\� SUR� YãHFKQ\�

Yê]QDPQp�ERG\�REiON\��9]KOHGHP�N DEVHQFL�DHURG\QDPLFNêFK�SRGNODGĤ�FHOpKR�OHWRXQX�

E\O\� SUR� YêSRþHW� DHURG\QDPLFNp� VtO\� D� PRPHQWX� SRXåLW\� DHURG\QDPLFNp� YODVWQRVWL�

NĜtGOD��2EY\NOi�URYQLFH�URYQRYiK\�XUþXMtFt�SĤVREtFt�VtO\�QD�NĜtGOH�E\OD�]MHGQRGXãHQD�QD�

Y]WDK�SUR�URYQRYiKX�ERGX��]H�NWHUpKR E\O�Y\MiGĜHQ�VRXþLQLWHO�Y]WODNX�

ܿ ൌ
ெ்ைௐܯʹ ݃ ݊

ଶܵݒߩ
�����

6RXþLQLWHO�Y]WODNX�NĜtGOD�E\O�Y\SRþWHQ�SUR�YãHFKQ\�Yê]QDPQp�ERG\�REiON\�QiVRENĤ��

9\SRþWHQê�VRXþLQLWHO�Y]WODNX�NĜtGOD�E\O SRXåLW�SĜL�YêSRþWX�UR]ORåHQt�Y]WODNRYp�VtO\�SR�

UR]SČWt�� 5R]ORåHQt� Y]WODNX� Y\FKi]HMtFt� ] QRUPiOQtKR� UR]ORåHQt� VRXþLQLWHOH� Y]WODNX� QD�

REUi]NX� ��� E\OR� XSUDYHQR� WDN� DE\� UHIOHNWRYDOR� XPtVWČQt� WUXSX� QD� NĜtGOH�� 3UR� WXWR�

~SUDYX� E\OD� XYDåRYiQD� ãtĜND� WUXSX� ܾ ൌ Ͳǡ ݉�� 'iOH� E\OR� SĜHGSRNOiGiQR�� åH� Y PtVWČ�

WUXSX�QHEXGH�Y]QLNDW�åiGQê�Y]WODN��5R]ORåHQt�Y]WODNX�] WpWR�REODVWL�E\OR�SĜHUR]GČOHQR�

GR�PtVW�PLPR�WUXS��3ĜLGDQp� UR]ORåHQt�Y]WODNX�E\OR�XYDåRYiQR� WURM~KHOQtNRYpKR� WYDUX��

9êVOHGQp�UR]ORåHQt�Y]WODNX�MH�Y\NUHVOHQR�QD�REUi]NX�����



��

2EUi]HN���� ÒSUDYD�UR]ORåHQt�Y]WODNX�SR�UR]SČWt

5R]ORåHQt�Y]WODNRYp�VtO\�E\OR�Y\SRþWHQR�LQWHJUDFt�UR]ORåHQt�Y]WODNX�SR�UR]SČWt�NĜtGOD�

ܨ ൌ න
ͳ

ʹ
ሻݖଶܾሺݒߩ

Ȁଶ



ܿሺݖሻܿ ݖ݀ ������

2K\ERYê�PRPHQW�E\O�Y\SRþWHQ�GOH�6FKZHGOHURY\ YČW\�LQWHJUDFt�SRVRXYDMtFt�VtO\�

௫ܯ ൌ න ܨ

Ȁଶ



ݖ݀ ������

5R]ORåHQt� NURXWtFtKR� PRPHQWX� SR� UR]SČWt� E\OR� DSUR[LPRYiQR� NRQVWDQWQtP�

UR]ORåHQtP�� 6RXþLQLWHO� PRPHQWX� E\O� SR� FHOpP� UR]SČWt� URYHQ VRXþLQLWHOL� NURXWLFtKR�

PRPHQWX� NĜtGOD�� 3UĤEČK� NURXWtFtKR� PRPHQWX E\O� WDNp� VWDQRYHQ� LQWHJUDFt� UR]ORåHQt�

NURXWLFtKR�PRPHQWX�

௭ܯ ൌ න
ͳ

ʹ
ሻଶܿ௪ݖଶܾሺݒߩ

Ȁଶ



ݖ݀ ������

3UĤEČK\�VLORYêFK�~þLQNĤ�MVRX�Y\NUHVOHQ\�Y SĜtOR]H����7DNWR�VHVWDYHQp�VLORYp�~þLQN\�

E\O\�SRXåLW\�SUR�GLPHQ]RYiQt�NĜtGOD��FRå�EXGH�SRSViQR�Y QiVOHGXMtFtFK�NDSLWROiFK���

ϰ͘ dĞĐŚŶŽůŽŐŝĞ�ǀǉƌŽďǇ

-DN� MLå� E\OR� XYHGHQR� YêãH�� ~NROHP� WpWR� SUiFH� MH� QDYUKQRXW� D� RSWLPDOL]RYDW�

NRPSR]LWQt�NĜtGOR�Y\UREHQp�WHFKQRORJLt�QDYtMHQt��7DWR�WHFKQRORJLH�VH�EČåQČ�SUR�YêUREX�

NĜtGHO� QHSRXåtYi�� .ĜtGOD� NOX]iNĤ� NDWHJRULt�� NWHUp� E\O\� SRSViQ\� YêãH� MVRX� REY\NOH�

Y\UiEČQD� UXþQt ODPLQDFt� 7HFKQRORJLH� YêURE\� YêUD]QČ� RYOLYĖXMH� ]SĤVRE� NRQVWUXNFH� D�



��

GLPHQ]RYiQt� NĜtGOD� . EOLåãtPX� SRUR]XPČQt� WČPWR� IDNWRUĤP� ]GH� EXGH NUiWFH� SRSViQD�

WHFKQRORJLH� QDYtMHQt� NRPSR]LWQtFK�PDWHULiOĤ� D� EXGH� SURYHGHQR� MHMt� SRURYQiQt� V UXþQt

ODPLQDFt��NWHUi�VH�QD�YêUREX�NĜtGHO�VSRUWRYQtFK�YČWURĖĤ�REY\NOH�SRXåtYi

ϰ͘ϭ͘ ZƵēŶş�ůĂŵŝŶĂĐĞ

5XþQt�NODGHQt� MH�QHMVWDUãt�D� MHGHQ�] QHMUR]ãtĜHQČMãtFK�]SĤVREĤ�YêURE\ NRPSR]LWQtFK�

GtOĤ�� 9UVWY\� Yê]WXåH VH� SĜL� WRPWR� ]SĤVREX� YêURE\� NODGRX� GR� SĜLSUDYHQêFK� IRUHP� YH�

WYDUX�QHJDWLYX�YêVOHGQpKR�GtOX��)RUPD�PXVt�EêW�RãHWĜHQD�VHSDUiWRUHP��DE\�E\OR�PRåQp�

Y\WYU]HQê�GtOHF�] IRUP\�Y\MPRXW��>�@

,PSUHJQDFH�YOiNHQ�PDWULFt�VH�SURYiGt�UXþQČ�SRPRFt�ãWČWFĤ�QHER�YiOHþNĤ� 3ĜHE\WHþQi�

PDWULFH�D�EXEOLQ\�MVRX�] PDWHULiOX�RGVWUDĖRYiQ\�SRPRFt�YDNXDFH�GtOFH��3ĜL�WpWR�RSHUDFL�

MH�GtOHF�X]DYĜHQ�GR�W]Y��SODFKHWN\��]H�NWHUp�MH�QiVOHGQČ�SRPRFt�YêYČY\�RGViQ�Y]GXFK��

7tP� Y]QLNQH� UR]GtO� WODNĤ�� NWHUê� SĤVREt� QD� GtOHF� D� Y\WODþt� ] QČM� SĜHE\WHþQRX�PDWULFL� D�

EXEOLQ\� >�@

3ĜL� UXþQtP�NODGHQt�VH�SRXåtYDMt�YãHFKQ\�GUXK\�Yê]WXåt�]SUDYLGOD�YH�IRUPČ� WNDQLQ\��

'R�VNODGE\�PDWHULiOX�VH�PRKRX�SĜLNOiGDW�L�WURMUR]PČUQp�PDWHULiO\�MDNR�QDSĜ��SČQ\�QHER�

YRãWLQ\��7HQWR�]SĤVRE�YêURE\� MH�YKRGQê�SUR�YHONRUR]PČURYp�GtO\�Y\UiEČQp�Y�PDOêFK

VpULtFK� MDNR� MVRX� OHWDGORYp� þiVWL�� 3UR� Qiã� SĜtSDG� NRQVWUXNFH� NĜtGOD�� XPRåĖXMH� WHQWR�

]SĤVRE�YêURE\�RGVWXSĖRYiQt�WXKRVWL�NRQVWUXNFH�GOH�SUĤEČKX�]DWtåHQt�SR�UR]SČWt�

9ODVWQRVWL�ILQiOQtKR�YêURENX�]iYLVt�]iVDGQtP�]SĤVREHP�QD�]NXãHQRVWL�SHUVRQiOX��QD�

MHKR� ]UXþQRVWL� D� SHþOLYRVWL�� 7R� MH� KODYQt� QHYêKRGD� UXþQt� ODPLQDFH� 3ĜL� UXþQt� ODPLQDFL�

GRVDKXMH�ILQiOQt�YêUREHN�QHSĜtOLã�Y\VRNpKR�KPRWQRVWQtKR�SRPČUX�YOiNHQ�YĤþL�PDWULFL��

7R�VQLåXMH�PD[LPiOQt�PRåQp�GRVDåLWHOQp�PDWHULiORYp�YODVWQRVWL�NRPSR]LWX��

ϰ͘Ϯ͘ dĞĐŚŶŽůŽŐŝĞ�ŶĂǀşũĞŶş

1DYtMHQt�YOiNHQ�QD�SĜtSUDYHN�MH�DXWRPDWL]RYDQê�SURFHV��3ĜL WpWR�WHFKQRORJLL�MH�YOiNQR�

QHMSUYH�LPSUHJQRYiQR�D�QiVOHGQČ�MH�QDYtMHQR�QD�SĜtSUDYHN QD�UR]GtO�RG�UXþQtKR�NODGHQt�

NG\� MH� Yê]WXå� LPSUHJQRYiQD� Då� YH� IRUPČ� 3ĜtSUDYHN� MH� SĜL� WpWR� WHFKQRORJLL� XYQLWĜ�

ILQiOQtKR�GtOX��FRå�VQLåXMH�PDWHULiORYp�QiNODG\�QD�MHKR�YêUREX��7DWR�WHFKQRORJLH�MH�]H�

VYp� SRGVWDW\� RPH]HQD� SRX]H� QD� QČNWHUp� WYDU\� 1DYtMHQp� YOiNQR� MH� EČKHP� YêUREQtKR�



��

SURFHVX� QDStQiQR� QDStQDFtP� ~VWURMtP�� ([LVWXMt� GYD� ]SĤVRE\ QDYtMHQt�� VSLUiORYê� D�

SROiUQt� >�@

2EUi]HN���� 6FKpPD�SURFHVX�QDYtMHQt�YOiNHQ�>�@

3ĜL� VSLUiORYpP� QiYLQX� URWXMH� SĜtSUDYHN� NRQVWDQWQt� U\FKORVWt� D� QDYtMHFt� ~VWURMt� VH�

SRK\EXMH� SRGpO� RV\� SĜtSUDYNX�� 5\FKORVWt� SRVXYX� QDYtMHFtKR� ~VWURMt� MH� NRULJRYiQ� ~KHO�

QDVWDYHQt�QDYtMHQpKR�YOiNQD��1DYtMHFt�~VWURMt�VH�SRK\EXMH�SRGpO�SĜtSUDYNX� WDP�D�]SČW�

GRNXG� QHQt� GRVDåHQR� SRåDGRYDQpKR�PQRåVWYt� YUVWHY� 3ĜL� SROiUQtP� QDYtMHQt� MH�PRåQp�

Y QDYtMHFtP� ~VWURMt� SRK\ERYDW� MHãWČ� RNHP�� NWHUp� YHGH� YOiNQR�� FRå XPRåĖXMH� RYLQRXW�

VORåLWČMãt� WYDU\�� 3ĜL� WHFKQRORJLL� QDYtMHQt� VH� SRXåtYDMt� SĜHYiåQČ� NRPSR]LWQt� PDWHULiO\�

V XKOtNRYRX�Yê]WXåt� >�@

+ODYQtPL�YêKRGDPL�WHFKQRORJLH�QDYtMHQt�MVRX� RSDNRYDWHOQRVW�YêURE\��NWHUi�MH�PpQČ�

]iYLVOi�QD�]NXãHQRVWL�SUDFRYQtNĤ� D�VQtåHQt�QiURþQRVWL�PDQXiOQt�OLGVNp�SUiFH��1DYtMHQp�

YêUREN\�WDNp�GRVDKXMt�Y\ããtKR�KPRWQRVWQtKR�SRPČUX�YOiNHQ�YH�ILQiOQtP�YêURENX�D�WtP�

SiGHP�L�OHSãtFK�PDWHULiORYêFK�YODVWQRVWt�

+ODYQt� QHYêKRGRX� SURFHVX NRQWLQXiOQtKR QDYtMHQt� MH� QHPRåQRVW� YêUD]QpKR�

XSUDYRYiQt� WORXãWČN� PDWHULiOX� Y SUĤEČKX� GtOX� 1D� UR]GtO� RG� UXþQtKR� NODGHQt�� NGH� MH�

PRåQp� GtO� Y SRWĜHEQêFK� PtVWHFK� Y\]WXåLW� 7DWR� VNXWHþQRVW� VH� QHJDWLYQČ� SURMHYt� L�

Y SĜtSDGČ� GtOĤ� V QHNRQVWDQWQtP� SUĤĜH]HP� MDNR� MH� OLFKREČåQtNRYp� NĜtGOR�� 8� GtOĤ�

V UR]GtOQêP�REYRGHP�SUĤĜH]Ĥ�QD�NRQFtFK�GRFKi]t�N SRVWXSQpPX�]Y\ãRYiQt�SĜHNU\YĤ�D�

WORXãWČN�YUVWHY��

3UR�NRQVWUXNFL�OLFKREČåQtNRYpKR�NĜtGOD��NWHURX�VH�]DEêYi�WDWR�SUiFH��WR�]QDPHQi��åH�

WDNRYp�NĜtGOR�EXGH�PtW�SĜLEOLåQČ�NRQVWDQWQt�UR]ORåHQt�KPRWQRVWL�SR�FHOpP�MHKR�UR]SČWt��

7DWR VNXWHþQRVW ]QDþQČ�RPH]XMH�KPRWQRVWQt�RSWLPDOL]DFL NĜtGOD�



��

ϱ͘ <ŽŶĐĞƉĐĞ ŶŽƐŶĠ�ŬŽŶƐƚƌƵŬĐĞ

9 UiPFL�WpWR�SUiFH�E\OD�RSWLPDOL]RYiQD�KODYQt�QRVQi�NRQVWUXNFH�QDYtMHQpKR�NĜtGOD��

3ĜHG�YODVWQtP�SUĤEČKHP�YêSRþWX�NĜtGOD� ]GH�EXGRX�XYHGHQ\�]iNODGQt�SR]QDWN\�R� MHKR�

NRQVWUXNFL��3UĤĜH] NĜtGOD�MH�UR]GČOHQ�QD�QČNROLN�GXWLQ��NWHUp�EXGRX�SĜHQiãHW�VP\NRYp�D�

RK\ERYp� ]DWtåHQt� +ODYQt� QRVQi� NRQVWUXNFH� NĜtGOD� Y\XåtYi� ���� WČWLY\� SURILOX� NĜtGOD��

=E\OêFK� �� � SUĤĜH]X� NĜtGOD� MH� Y\KUD]HQR� SUR� NĜLGpOND� D� SĜtSDGQRX� Y]WODNRYRX�

PHFKDQL]DFL�� 3ĜHGSRNOiGDQêP� ]SĤVREHP� YêURE\� EXGH� VDPRVWDWQp� QDYtMHQt� NDåGp�

GXWLQ\��MHMLFK�QiVOHGQp�VORåHQt GR�WYDUX�SURILOX�D�RYLQXWt�FHOpKR�QRVQpKR�SURILOX�NĜtGOD�

.RQVWUXNFH�EXGH�Y\UREHQD�] NRPSR]LWQtKR�PDWHULiOX�V XKOtNRYRX�Yê]WXåt� 7tP�Y]QLNQH�

VDPRQRVQi NRQVWUXNFH�NĜtGOD�EH]�SĜtþQêFK�VWČQ�

2EUi]HN���� .RQFHSFH�QRVQpKR�SUĤĜH]X�NĜtGOD�VH�WĜHPL�GXWLQDPL�

+ODYQtP�RSWLPDOL]DþQtP�SDUDPHWUHP��NWHUê�E\O�EČKHP�RSWLPDOL]DFH�VOHGRYiQ��E\OD�

KPRWQRVW� NĜtGOD�� NWHUi E\OD PLQLPDOL]RYiQD�� 'DOãtPL� SDUDPHWU\�� NWHUp� E\O\ EČKHP�

RSWLPDOL]DFH� NĜtGOD� ]RKOHGQČQ\� MVRX� SHYQRVWQt� VRXþLQLWHOH� NRPSR]LWQtFK� PDWHULiOĤ� D�

VRXþLQLWHOH� EH]SHþQRVWL� VWDELOLW\� NRPSR]LWQtFK� GHVHN� 9 UiPFL� WpWR� SUiFH� E\OD�

RSWLPDOL]RYiQD�VNODGED�MHGQRWOLYêFK�þiVWt�SUĤĜH]Ĥ��SRORKD�D�SRþHW�MHGQRWOLYêFK�VWRMLQ�

-DN� Y\SOêYi� ] YêãH� SRSVDQêFK� VNXWHþQRVWt�� MHGQi� VH� R� WHQNRVWČQQRX� NRPSR]LWQt�

NRQVWUXNFL��NWHURX�O]H�GRVWDWHþQČ�SĜHVQČ�SRSVDW�WHRULt�ãWtKOpKR�QRVQtNX��'iOH ]GH�EXGRX�

XYHGHQ\�SR]QDWN\�] PHFKDQLN\�NRPSR]LWQtFK PDWHULiOĤ� NWHUp�MVRX�SUR�YêSRþHW� WDNRYp�

NRQVWUXNFH QH]E\WQp�
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6WHMQêP�]SĤVREHP� O]H� ]tVNDW� HNYLYDOHQWQt�PRGXO\� SUXåQRVWL��0RGXO\�SUXåQRVWL� O]H�

]tVNDW� ] PDWLFH� $ QHER� ] PDWLFH� '�� 0DWLFH� '� XGiYi� RK\ERYRX� WXKRVW� GDQpKR�

NRPSR]LWX�� 3ĜL� YêSRþWHFK� VH� SRXåtYDMt� RED� HNYLYDOHQWQt� PRGXO\� GOH� RGSRYtGDMtFtKR�

]DWtåHQt�
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ϲ͘ϰ͘ <ƌŝƚĠƌŝĂ�ƉŽƌƵƓĞŶş�ůĂŵŝŶĄƚƵ

3RNXG� MH� ]DWtåHQt� ODPLQiWX� SĜtOLã Y\VRNp� GRMGH� N MHKR� SRUXãHQt��2EY\NOH GRFKi]t�

N SRUXãHQt� YH� VPČUX� NROPpP� QD� VPČU� Yê]WXK\�� 9 PDWULFL� VH� PH]L� YOiNQ\� ]DþQRX�

REMHYRYDW�WUKOLQ\��NWHUp�SRVWXSQČ�SURSDJXMt� =SĤVREHP�VHOKiQt�NRPSR]LWQtFK�PDWHULiOĤ�

VH� ]DEêYi� PLNURPHFKDQLND�� 9� UiPFL� WpWR� SUiFH� VL� Y\VWDþtPH VH� ]MHGQRGXãHQêPL�

PDNURPHFKDQLFNêPL�NULWpULL�

.RQWUROD�SHYQRVWL�YUVWY\�VH�SURYiGt�Y ORNiOQtP�NRRUGLQiWQtP�V\VWpPX�YUVWY\��1DSČWt�

YH�YUVWYČ�VH� VWDQRYt QD� ]iNODGČ�GHIRUPDFH�GDQp�YUVWY\�GOH� URYQLFH� ��������3UR� ODPLQ\�

V MHGQRVPČUQRX�Yê]WXKRX�MH�X]QiYiQR���GUXKĤ VHOKiQt�

�� 6HOKiQt�SRGpO�Yê]WXåQêFK�YOiNHQ�SR�SĜHNURþHQt�NULWLFNp�PH]H�Y WDKX�ܺ௧�

�� 6HOKiQt�SRGpO�Yê]WXåQêFK�YOiNHQ�SR�SĜHNURþHQt�NULWLFNp�PH]H Y WODNX�ܺ�

�� 6HOKiQt�NROPR�QD�YOiNQD�SĜHVDåHQtP�PH]H�SHYQRVWL�Y�WDKX�ܻ௧�

�� 6HOKiQt�NROPR�QD�YOiNQD�SĜHVDåHQtP�PH]H�SHYQRVWL�Y WODNX�ܻ�

�� 3ĜHNURþHQt�PH]H�SHYQRVWL�YH�VP\NX�ܵ�

1D� WČFKWR� ~YDKiFK MH� ]DORåHQD� SUYQt� MHGQRGXFKi� SRURYQiYDFt� PHWRGD� NRQWURO\

SRUXFK\ GOH�PD[LPiOQtKR�GRYROHQpKR�QDSČWt��

ଵߪ ൏ ܺ௧ ܾ݁݊ ܺ ݈݀݁ ܽ݇݊±݉ܽ݊ݖ Àā݁݊Àݐܽݖ

ଶߪ ൏ ܻ௧ ܾ݁݊ ܻ ݈݀݁ ܽ݇݊±݉ܽ݊ݖ Àā݁݊Àݐܽݖ

ȁ߬ଵଶȁ ൏ ܵ௫௬

������

ϲ͘ϰ͘ϭ͘ dƐĂŝͲ,ŝůů

7VDL�+LOORYR� NULWpULXP� E\OR� MHGQR� ]� SUYQtFK� Y\WYRĜHQêFK� NULWpULt� SUR� NRPSR]LWQt�

PDWHULiO\��3UR�YUVWY\�SRG�URYLQQêP�QDSČWtP�Pi�WYDU�
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ଶ  ଶߪ௬ܨ

ଶ  ௫௬ܨ ଶߪଵߪ  ௦߬ଵଶܨ
ଶ ൌ ͳ ������

-H�Y\WYRĜHQR�WDN� DE\�RGSRYtGDOR�YRQ�0LVHV�NULWpULX�SUR�L]RWURSLFNp�PDWHULiO\�
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V�PH]t�NOX]Xߪ���3UR�NRPSR]LWQt�PDWHULiO\� X�NWHUêFK�QHGRFKi]t�N SODVWLFNp�GHIRUPDFL�

E\OD�PH]�NOX]X�QDKUD]HQD�PH]t�SHYQRVWL�
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7VDL�:X� NULWpULXP� MH� YêVOHGNHP� VQDK\� PDWHPDWLFN\� JHQHUDOL]RYDW� 7VDL�+LOORYR�

NULWpULXP� SURORåHQtP� NĜLYNRX� D� ]DNRPSRQRYiQtP SR]QDWNX� R� UR]GtOQêFK� PH]QtFK�

QDSČWtFK�Y WDKX�D�WODNX��
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7RWR� NULWpULXP� GRYROXMH� PDWHULiOX� QHMYČWãt� ]DWtåHQt ]H� YãHFK� ]GH� XYHGHQêFK�

SHYQRVWQtFK� NULWpULt�� = WRKR� GĤYRGX� E\OR� SRXåLWR� SĜL� YêSRþWHFK� SUiYČ� WRWR� SHYQRVWQt�

NULWpULXP�

ϲ͘ϱ͘ ^ƚĂďŝůŝƚĂ�ůĂŵŝŶĄƚŽǀĠ�ĚĞƐŬǇ

6WDELOLWD�GHVN\�VH�RYČĜXMH�QD�]iNODGČ�YRQ�.DPDQRYêFK�URYQLF�SUR�YHONp�GHIRUPDFH�D�

XYDåRYDQp� V\PHWULFNp� Y\YiåHQp� NRPSR]LWQt� GHVN\� 'LIHUHQFLiOQt� URYQLFH� SUĤK\EX�

NRPSR]LWQt�GHVN\�SRXåLWHOQi�SUR�Y\ãHWĜHQt�MHMt�VWDELOLW\�MH�RGYR]HQD >�@ Y� 9 WpWR�SUiFL�

EXGRX� XYHGHQ\� SRX]H� YêVOHGQp� Y]RUFH�� NWHUp� E\O\� SRXåLW\� SUR� YêSRþHWQt� RYČĜHQt�

VWDELOLW\�MHGQRWOLYêFK�GHVHN�

9� SĜtSDGČ� NRQVWUXNFH� NĜtGOD� VH� WpPČĜ� QHVHWNiYiPH� VH� ]DWtåHQtP� YH� YãHFK� VPČUHFK�

NRQVWUXNFH�� =SUDYLGOD� VH� VHWNiYiPH� V SĜHYDåXMtFtP� ]DWtåHQtP� Y MHGQRP� VPČUX�� SURWR�

E\O\�SĜL�SHYQRVWQtFK�YêSRþWHFK�NRQVWUXNFH�]RKOHGQČQ\�VWDELOLW\� MHGQRWOLYêFK�GHVHN�YH�

VP\NX� D� Y WODNX�� 9]KOHGHP� N DEVHQFL� åHEHU� Y NRQVWUXNFL� NĜtGOD�� NWHUi� E\� MHGQRWOLYp�

GHVN\�UR]GČORYDOD�SR�UR]SČWt�NĜtGOD� E\O\�SRXåLW\�YêSRþW\�NULWLFNêFK�]DWtåHQt�SUR�GORXKp�

GHVN\�

ϲ͘ϱ͘ϭ͘ ^ƚĂďŝůŝƚĂ�ĚůŽƵŚĠ�ĚĞƐŬǇ�ǀ�ƚůĂŬƵ

3UR� Y\ãHWĜRYiQt� VWDELOLW\� Y WODNX XYDåXMHPH� GORXKRX� NRPSR]LWQt� GHVNX� ]DWtåHQRX�

Y WODNX� YH� VPČUX� JOREiOQt� VRXĜDGQLFH� ݔ GOH� LOXVWUDþQtKR REUi]NX� ���� 9ãHFKQ\� RNUDMH�

GHVN\�E\O\�XYDåRYiQ\�MHGQRGXãH�SRGHSĜHQp�
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2EUi]HN���� 'ORXKi�NRPSR]LWQt�GHVND�]DWtåHQi�QRUPiORYêP�QDSČWtP >�@

.ULWLFNp� WODNRYp� QDPiKiQt� GORXKp� ODPLQiWRYp� GHVN\� E\OR� VWDQRYHQR� GOH� URYQLFH�

������ XYHGHQp�Y�>�@�
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NGHܦ� MH�RGSRYtGDMtFt�SUYHN�'�PDWLFH�Dܮ�௬ MH�ãtĜND�GHVN\�

ϲ͘ϱ͘Ϯ͘ ^ƚĂďŝůŝƚĂ�ĚůŽƵŚĠ�ĚĞƐŬǇ�ǀĞ�ƐŵǇŬƵ

3UR� XUþHQt� NULWLFNpKR� VP\NRYpKR� ]DWtåHQt E\OD� RSČW� XYDåRYiQD� SĜtPi� GHVND�

MHGQRGXãH�SRGHSĜHQi�QD�RNUDMtFK��.ULWLFNp�QDSČWt�YH�VP\NX�E\OR�VWDQRYHQR�GOH�Y]RUFH

������ XYHGHQpKR�Y >�@�
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ϳ͘ WĞǀŶŽƐƚŶş�ǀǉƉŽēĞƚ�ŬƎşĚůĂ�

3HYQRVWQt� YêSRþHW� NRPSR]LWQtKR� NĜtGOD� E\O� SURYHGHQ� GOH� WHRULH� WHQNRVWČQQêFK�

NRPSR]LWQtFK� QRVQtNĤ� RGYR]HQp SUR� MHGQRGXWLQRYê� QRVQtN Y >�@ D� UR]ãtĜHQêFK� SUR�

QRVQtN�V OLERYROQêP�SUĤĜH]HP�Y�>��@� 9 WpWR�SUiFL�EXGH�GiOH�XYHGHQ VKUQXWt WpWR�WHRULH�

SUR�NRPSR]LWQt�QRVQtN\�
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ϳ͘ϭ͘ WƎĞŶŽƐ�ƐŝůŽǀǉĐŚ�ƷēŝŶŬƽ�ŶŽƐŶşŬƵ

3UR� SĜHQRV� VLORYêFK� ~þLQNĤ MH� XYDåRYiQR� XPtVWČQt� SUĤĜH]X� QRVQtNX� GR� JOREiOQtKR�

VRXĜDGQLFRYpKR�V\VWpPX GOH�REUi]NX�����

2EUi]HN���� 8PtVWČQt�ĜH]X�QRVQtNX�GR�VRXĜDGQpKR�V\VWpPX >��@

3UR�YêSRþHW�GHIRUPDFH�QRVQtNX MH�XYDåRYiQ�PDWLFRYê�Y]WDK ����� PH]L�SĤVREtFtPL�

VLORYêPL�~þLQN\�D�GHIRUPDFt�QRVQtNX��0DWLFH�ܲ MH�PDWLFH�WXKRVWL�QRVQtNX N QHXWUiOQtPX�

ERGX�QRVQtNX� -HMt�LQYHU]t�Y]QLNQH�PDWLFH�SRGGDMQRVWL�QRVQtNX�ܹ ൌ ܲିଵ���
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.�VHVWDYHQt�PDWLF�WXKRVWL�D�SRGGDMQRVWL�MH�QHMSUYH�]DSRWĜHEt�VHVWDYLW�WXWR�PDWLFL�SUR�

NDåGê� VHJPHQW ݇�� NWHUê� MH� VRXþiVWt� QRVQtNX��0DWLFH� WXKRVWL� VHJPHQWX� E\O\� Y\SRþWHQ\�

GOH�Y]WDKX ������

ሾ ܲሿ ൌ ሾܴሿ
்ሾ߱ሿ

ିଵሾ ܴሿ �����

NGH� ݇ MH� þtVOR� VHJPHQWX�� ܴ MH� WUDQVIRUPDþQt� PDWLFH� VHJPHQWX� NH ]YROHQpPX�

VRXĜDGQpPX�V\VWpPX�D�߱ MH�PDWLFH�NRQVWDQW�LQYHU]Qt�$%%'�PDWLFH��7\WR�PDWLFH�MVRX�

SRSViQ\�YH�Y]WDKX�������
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NGHݖ� ܽ ݕ MVRX�VRXĜDGQLFH�VHJPHQWX�NH�]YROHQpPX�VRXĜDGQpPX�V\VWpPX�Dߙ� MH�~KHO�

NWHUê�VYtUi�PDWHULiORYi�RVDߟ� GDQpKR�VHJPHQWX N�RGSRYtGDMtFt�RVHݕ� ODPLQiWRYp�GHVN\�

SRGOH REUi]NX�����

2EUi]HN���� 6RXĜDGQLFH�VHJPHQWX�N�Y QRVQtNX�>�@

9 SĜtSDGČ�RWHYĜHQpKR�SURILOX�MH�PDWLFH�WXKRVWL�Y\SRþWHQD�MDNR�VXPD�WXKRVWQtFK�PDWLF�

MHGQRWOLYêFK�VHJPHQWĤ�
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9 SĜtSDGČ�X]DYĜHQpKR�D� YtFHNRPRURYpKR�SUĤĜH]X�SĜHFKi]t� YêSRþHW N XUþHQt�PDWLFH�

WXKRVWL�QD�VRXVWDYX�URYQLF RGYR]HQp�Y�>��@��6RXVWDYD�URYQLF�VH�VNOiGi�] URYQLF�WXKRVWL�

����� D�SRGPtQN\�NRQVWDQWQtKR�]NUXWX�FHOpKR�SUĤĜH]X ������
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0DWLFH� WXKRVWL� VHJPHQWĤ� ሾҧሿ MH� Y\SRþWHQD� GOH� Y]WDKX ������� 6RXþLQLWHO� ݂ǡ XUþXMH��

GR NWHUp� NRPRU\� VHJPHQW� ݇ QiOHåt�� 7HQWR� VRXþLQLWHO� QDEêYi� KRGQRW\� GOH� RULHQWDFH� GHVN\�

VHJPHQWX� ݇�� 0ĤåH� QDEêYDW� KRGQRW�� ͳ Y SĜtSDGČ� RULHQWDFH� VKRGQp� VH� ]YROHQêP� VPČUHP�

VP\NRYpKR�WRNX��െͳ Y�SĜtSDGČ�REUiFHQp�RULHQWDFH�VHJPHQWX�݇ QHER�Ͳ SRNXG�VHJPHQW�݇ QHSDWĜt�

GR�åiGQp�NRPRU\��
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.RQVWDQW\� VP\NRYpKR� QDPiKiQt� GHVHN�ܺଵǡ ܺଶ XUþXMt� VP\NRYp� WRN\� Y SURILOX� RG�

NURXWLFtKR�PRPHQWX��9]WDK\�SUR�YêSRþHW�PDWLF�VP\NRYêFK�QDPiKiQt�ሾܫሿ D�ሾܨሿ E\O\�

Y\SRþWHQ\�GOH�Y]WDKĤ ����� D��������
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5RYQLFH������ D������ WYRĜt�VRXVWDYX�Ͷ  ʹܰ URYQLF�SUR�SRþHW�GXWLQ�QRVQtNX�ܰǤ 7DWR�

VRXVWDYD� VH� ĜHãt� YåG\� þW\ĜLNUiW�� SRVWXSQČ� SUR�NDåGê� VDPRVWDWQê� VLORYê�~þLQHN �RVWDWQt�

VLORYp� ~þLQN\� MVRX� QXORYp��� = YêVOHGQêFK� YHNWRUĤ� GHIRUPDFH� SUR� MHGQRWOLYp� VLORYp�

~þLQN\�MH�VHVWDYHQD�PDWLFH�SRGGDMQRVWL�QRVQtNX�SUR�]YROHQê�VRXĜDGQê�V\VWpP�
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NGH� ߟ MH� VRXĜDGQLFH� XYQLWĜ� VHJPHQWX�� NWHUi� PĤåH� QDEêYDW� KRGQRW� െͲǡͷܾǢۃ Ͳǡͷܾۄ��

7DNWR� ]tVNDQp� ]DWtåHQt� MH�PRåQp� ]NRQWURORYDW� QD� SHYQRVWQt� NULWpULD� QHMSUYH� MH� RYãHP�

QXWQp�XUþLW�]DWtåHQt�RG�SRVRXYDMtFt�VtO\�

ϳ͘Ϯ͘ WƎĞŶŽƐ�ƉŽƐŽƵǀĂũşĐş�ƐşůǇ

9]KOHGHP� N WRPX�� åH� VH� MHGQi� R� WHQNRVWČQQRX� NRQVWUXNFL� V DQL]RWURSQtPL�

YODVWQRVWPL�� PĤåH� PtW� SRVRXYDMtFt� VtOD� ]iVDGQt� YOLY� QD� UR]ORåHQt� QDSČWt� XYQLWĜ�

NRQVWUXNFH� 9êSRþHW� VP\NRYêFK� WRNĤ� SUREtKi� REY\NOêP� ]SĤVREHP�� 9tFHGXWLQRYê�

QRVQtN� MH�QHMSUYH�XYROQČQ��UR]GČOHQ�P\ãOHQêPL�ĜH]\���3UR� WDNWR XYROQČQê�QRVQtN� MVRX�

Y\SRþWHQ\� VP\NRYp� WRN\� RWHYĜHQpKR� SURILOX�� 1DNRQHF� MH� WHQWR� YêSRþHW� GRSOQČQ� R�

GHIRUPDþQt� SRGPtQNX�QXORYpKR� ]NUXWX� SUĤĜH]X�� þtPå�Y]QLNQH� VRXVWDYD� URYQLF�� MHMtPå�

ĜHãHQtP� ]tVNiPH� X]DYtUDFt� VP\NRYp� WRN\� SUR� MHGQRWOLYp� GXWLQ\� =PČQD� Y SUĤEČKX�

VLORYêFK ~þLQNĤ�YH�VPČUX�RV\�QRVQtNX�MH�]tVNiQD�GHULYDFt�Y]WDKX������� GOH�VRXĜDGQLFH�

SRGpO�RV\�QRVQtNX� >��@
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ěHãHQtP� VRXVWDY\��1� URYQLF� E\OR ]tVNiQR X]DYtUDFt� VP\NRYp� ]DWtåHQt� SUR�NDåGRX�

GXWLQX�� 3UR� XUþHQt� VP\NRYêFK WRNĤ Y MHGQRWOLYêFK� VHJPHQWHFK� MH� ]DSRWĜHEt� Y\QiVRELW�

YêVOHGQp�VP\NRYp�]DWtåHQt�RGSRYtGDMtFtP�VRXþLQLWHOHP�VHJPHQWX�

ቈ
௫ܰ௬


௬ܯ
 



ൌ݂
݇ǡ݊

ቈ
ݍ


ݕܯ
ܿ

݊



ܰ

݊ൌͳ

������

&HONRYê� VP\NRYê� WRN� Y VHJPHQWX� ݇ E\O� Y\SRþWHQ� VRXþWHP� RGSRYtGDMtFtFK�

X]DYtUDFtFK�VP\NRYêFK�WRNĤ��VP\NRYêFK WRNĤ RWHYĜHQpKR�SURILOX�D�VP\NRYêFK�WRNĤ�RG�

NURXWtFtKR�PRPHQWX�
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3UR� YêSRþHW� VWĜHGLVND� VP\NX� MH� ]DSRWĜHEt� ĜHãLW� YêãH� SRSVDQê� YêSRþHW� VP\NRYêFK�

WRNĤ� GYDNUiW� YåG\� SUR� MHGQRWNRYp� VLORYp� ~þLQN\� VP\NRYêFK� VLO�� 9êVOHGQi� SRORKD�

VP\NRYpKR� WRNX� MH� XUþHQD� LQWHJUDFt� WČFKWR� VP\NRYêFK� WRNĤ� RG� SRVRXYDMtFt� VtO\

Y\QiVREHQp�NROPêP�UDPHQHP N SRþiWNX�VRXĜDGQpKR�V\VWpPX�
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ϴ͘ �ƉƽƐŽďǇ�ŽƉƚŝŵĂůŝǌĂĐĞ

([LVWXMH� PQRKR� RSWLPDOL]DþQtFK� PHWRG�� NWHUp VH� SRXåtYDMt� N KOHGiQt� RSWLPiOQtFK�

ĜHãHQt� UĤ]QêFK� SUREOpPĤ� MDNR� MVRX� QDSĜ�� OLQHiUQt� SURJUDPRYiQt�� KRUROH]HFNê�

DOJRULWPXV�� WDEX�Y\KOHGiYiQt�� JHQHWLFNp� DOJRULWP\� QHER� WĜHED� QHXURQRYp� VtWČ��

9 NRQVWUXNþQtFK� DSOLNDFtFK� VH� Y SRVOHGQt� GREČ� KRMQČ� XSODWĖXMt� SĜHGHYãtP� JHQHWLFNp�

DOJRULWP\�� NWHUp� VH� VQDåt� QDSRGRERYDW� SĜtURGQt� PHFKDQLVP\� SĜLUR]HQpKR� YêEČUX�

N RSWLPDOL]DFL�]DGDQpKR�SUREOpPX��9]KOHGHP�N PXOWLNULWHULiOQt�SRGREČ�RSWLPDOL]DþQtKR�

~NRQX� SRSVDQpKR� Y WpWR� SUiFL� E\O\� SUR� RSWLPDOL]DFL� NRQVWUXNFH� QDYtMHQpKR� NĜtGOD

]YROHQ\�SUiYČ�W\WR�DOJRULWP\��= WRKR�GĤYRGX�]GH�EXGH�XYHGHQ�NUiWNê�SRSLV�JHQHWLFNpKR�

DOJRULWPX��

ϴ͘ϭ͘ 'ĞŶĞƚŝĐŬǉ�ĂůŐŽƌŝƚŵƵƐ

*HQHWLFNp� DOJRULWP\� QDSRGREXMt� GDUZLQRYVNê� SURFHV� SĜLUR]HQpKR� YêEČUX��+OHGiQt�

RSWLPiOQtKR� ĜHãHQt MH� SURYHGHQR IRUPRX� VRXWČåH� PH]L� MHGQRWOLYêPL� LQGLYLGXL� XYQLWĜ�

SRSXODFH�� 3UR� ~VSČãQê� YêYRM� SRSXODFt� D� SUĤEČK� RSWLPDOL]DFH� MH� QXWQp� DE\� YKRGQRVW�

LQGLYLGXt�E\OD�GREĜH�NYDQWLILNRYDWHOQi� >��@

-HGQi� VH� R� UREXVWQt� ]SĤVRE� RSWLPDOL]DFH�� NWHUê� VH� VNOiGi� ] QČNROLND� MHGQRGXFKêFK�

NURNĤ�

�� 7YRUED�SRþiWHþQt�SRSXODFH

�� 9êSRþHW�KRGQRFHQt�NDåGpKR�MHGLQFH�

�� .RQWUROD�SRGPtQHN�NRQYHUJHQFH

�� 7YRUED�QRYp�SRSXODFH�



��

3RþiWHþQt� SRSXODFH� MH� ]SUDYLGOD� VHVWDYHQD� QiKRGQRX� JHQHUDFt� þtVHO�� 7DNWR� Y]QLNOi

SRSXODFH� ]SUDYLGOD� QHGRVDKXMH� SĜtOLã� GREUêFK� YêVOHGNĤ� KRGQRWtFt� IXQNFH� DOH� SUR�

QiVOHGQê�YêYRM�ĜHãHQt�]FHOD�SRVWDþXMH�

9êSRþHW� KRGQRFHQt� MHGLQFĤ� D� NRQWUROD� SRGPtQHN� NRQYHUJHQFH� MVRX� Y SUĤEČKX�

DOJRULWPX� FHONHP� MHGQR]QDþQp�� +RGQRWtFt� IXQNFH� �ILWQHVV� IXQNFH� Y\SRþWH� KRGQRFHQt�

NDåGpKR� MHGLQFH� Y DNWXiOQt� SRSXODFL�� 1HMGĤOHåLWČMãt� þiVWt� JHQHWLFNpKR DOJRULWPX� MH�

WYRUED� QRYp� SRSXODFH� 3ĜL� WYRUEČ� QRYp� SRSXODFH� VH� DSOLNXMH QČNROLN� ]iNODGQtFK�

JHQHWLFNêFK�RSHUiWRUĤ��

ϴ͘Ϯ͘ <ſĚŽǀĄŶş�ũĞĚŝŶĐƽ

3UYQtP� PHFKDQLVPHP�� NWHUê� MH� WĜHED� XUþLW� MH� ]SĤVRE� ]DNyGRYiQt� MHGQRWOLYêFK�

MHGLQFĤ�� 9]KOHGHP� N WRPX� åH� SRþtWDþ� QHUR]XPt� QiPL� RSWLPDOL]RYDQp� YODVWQRVWL�� MH�

]DSRWĜHEt� SRSVDW� YODVWQRVWL� SRPRFt� þtVHO�� .DåGê� MHGLQHF� MH� UHSUH]HQWRYiQ� YHNWRUHP�

þtVHO�� NWHUê� SRSLVXMH� YODVWQRVWL� GDQpKR� MHGLQFH�� 7HQWR� YHNWRU� MH� PRåQp� QD]êYDW�

JHQHWLFNRX� LQIRUPDFt�� 9 SUD[L� VH� SRXåtYDMt� UĤ]Qp� ]SĤVRE\� NyGRYiQt��1HMMHGQRGXããtP�

]SĤVREHP�MH�NyGRYiQt�ELQiUQt��7HQWR�W\S�NyGRYiQt�MHGLQFĤ�VH�SRXåtYi�Y SĜtSDGHFK� NG\�

MH� ]DSRWĜHEt� ]DNyGRYDW�GR�JHQHWLFNpKR�DOJRULWPX�SRX]H�þtVHOQp�KRGQRW\�� 3ĜL�ELQiUQtP�

NyGRYiQt�� MDN�Y\SOêYi�] Qi]YX��PĤåH�NDåGê�JHQ�QDEêYDW�KRGQRW���QHER����0H]L�GDOãt�

]SĤVRE\� NyGRYiQt� SDWĜt� QDSĜ�� NyGRYiQt� SHUPXWDþQt QHER� SĜtSDGQČ� NyGRYiQt� GR� þtVHO�

UHiOQêFK� >��@

ϴ͘ϯ͘ ^ĞůĞŬĐĞ

1HMSUYH� MH� ]DSRWĜHEt� Y\EUDW� MHGLQFH�� NWHĜt� MVRX� YKRGQt� N UR]PQRåRYiQt�� 6HOHNþQt�

PHFKDQLVPXV�VH�VWDUi�SUiYČ�R WXWR�þiVW�UHSURGXNþQtKR�F\NOX�DOJRULWPX��([LVWXMH�QČNROLN�

GUXKĤ�VHOHNþQtFK�DOJRULWPĤ��=iNODGQtP�GUXKHP�VHOHNþQtKR�PHFKDQL]PX�MH�W]Y��UXOHWRYê�

PHFKDQLVPXV�� 5XOHWRYê� PHFKDQLVPXV� IXQJXMH� SRGREQČ� MDNR� UXOHWD� Y NDVLQX�� NG\� VH�

NXOLþND�SRK\EXMH�SR�NUXKX�D�]DVWDYt�VH�QD�XUþLWpP�SROtþNX��.XOLþND�MH�QDKUD]HQD�VHPL�

QiKRGQêP� þtVOHP� JHQHURYDQêP� SRþtWDþHP� REY\NOH� Y LQWHUYDOX� RG� �� GR� ��� .DåGpPX�

LQGLYLGXX� Y SRSXODFL� MH� SĜLĜD]HQ� LQWHUYDO� YHOLNRVWL� RGSRYtGDMtFt� KRGQRWČ� KRGQRWtFt�

IXQNFH� GDQpKR� LQGLYLGXD� 0H]L� GDOãt� GUXK\� VHOHNþQtFK� PHFKDQLVPĤ� SDWĜt� QDSĜ��

VWRFKDVWLFNp�GČOHQt��WXUQDMRYê�YêEČU�QHER�VHOHNFH�GOH�SRĜDGt� >�@
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ϴ͘ϰ͘ <ƎşǎĞŶş

'DOãtP�GĤOHåLWêP�RSHUiWRUHP�JHQHWLFNpKR�DOJRULWPX�MH�NĜtåHQt� 0HFKDQLVPXV�NĜtåHQt�

XUþXMH��MDNêP�]SĤVREHP�VH�EXGRX�] Y\EUDQêFK�URGLþRYVNêFK�LQGLYLGXt�Y\WYiĜHW�MHGLQFL�

QRYp� SRSXODFH�� 6WHMQČ� MDNR� Y SĜtSDGČ� VHOHNþQtKR� PHFKDQLVPX� D� NyGRYiQt� MHGLQFĤ�

H[LVWXMH� PQRKR� YDULDQW� WRKRWR� JHQHWLFNpKR� RSHUiWRUX�� =iNODGQtP� W\SHP� NĜtåHQt� MH�

NĜtåHQt� N�ERGRYp�� 3ĜL� N�ERGRYpP� NĜtåHQt� MH� YHNWRU� JHQĤ UR]GČOHQ� Y N�PtVWHFK� EXć�

XåLYDWHOHP� QHER� QiKRGQČ�� 9]QLNQRX� GYD� SRWRPFL� Y\WYRĜHQt� VWĜtGiQtP� ~VHNĤ� JHQĤ�

URGLþĤ��

5RGLþH�����՜ 3RWRPFL

ሺͳȁ ͳǡ ͳǡ ͳȁ ͳǡ ͳሻ ՜ ሺͳȁͲǡ Ͳǡ Ͳȁ ͳǡ ͳሻ

ሺͲȁ Ͳǡ Ͳǡ Ͳȁ Ͳǡ Ͳሻ ՜ ሺͲ ȁͳǡ ͳǡ ͳȁ Ͳǡ Ͳሻ

2EUi]HN���� 3ĜtNODG���ERGRYpKR NĜtåHQt�V�ELQiUQtP�NyGRYiQtP

0RåQRVWL� SRXåLWt� UĤ]QêFK� RSHUiWRUĤ� NĜtåHQt� MVRX� RYOLYQČQ\� ]YROHQêP� W\SHP�

NyGRYiQt� SURPČQQêFK� QDSĜtNODG� SUR� FHORþtVHOQp� NyGRYiQt� QHO]H� SRåtYDW� DULWPHWLFNê�

]SĤVRE�NĜtåHQt��NWHUê XUþXMH�YêVOHGQê�JHQ�SRWRPND�Y\SRþWHQtP�DULWPHWLFNpKR�SUĤPČUX�

JHQĤ�MHKR�URGLþĤ� >�@

ϴ͘ϱ͘ DƵƚĂĐĞ

'DOãtP� RSHUiWRUHP�� NWHUê� RYOLYĖXMH� SUĤEČK� JHQHWLFNpKR� DOJRULWPX� MH PXWDþQt�

RSHUiWRU���+ODYQt�IXQNFt�WRKRWR�RSHUiWRUX�MH�XGUåRYDW�GLYHU]LWX�SRSXODFH� DE\�DOJRULWPXV�

QHNRQYHUJRYDO� N QHRSWLPiOQtPX� ĜHãHQt�� 0RåQRVWL� PXWDþQtFK� DOJRULWPĤ� MVRX� RSČW� YH�

YHONp� PtĜH� RYOLYQČQ\� ]YROHQêP� W\SHP� NyGRYiQt�� 0XWDþQt� RSHUiWRU� QiKRGQČ� PČQt�

Y\EUDQp�JHQ\��=SĤVRE�]PČQ\�JHQX�PĤåH�EêW�QDSĜ��QiKRGQi�]iPČQD�JHQĤ�]D�QiKRGQp�

þtVOR��DGLWLYQt�]PČQD�QHER�]PČQD�PXOWLSOLNDþQt��>�@

ϴ͘ϲ͘ jƉƌĂǀǇ�ŵĞĐŚĂŶŝƐŵƵ

7YRUED� QRYp� SRSXODFH� MH� SURFHV� SOQê� PRåQRVWt� D� ]iOHåt� QD� XåLYDWHOL�� DSOLNDFL D�

GRVWXSQpP� YêSRþHWQtP� YêNRQX�� NWHUp� PHFKDQLVP\� ERXGRX� SRXåLW\� D� MDN� EXGRX

QDVWDYHQ\�GDOãt�SDUDPHWU\�RSWLPDOL]DFH� MDNR�MH�YHOLNRVW�SRSXODFH��SRPČU�NĜtåHQt� QHER�

PLJUDFH� MHGLQFĤ� -H� VDPR]ĜHMPČ� PRåQp� NRPELQRYDW� JHQHWLFNê� DOJRULWPXV� L� V MLQêPL�

RSWLPDOL]DþQtPL� PHFKDQLVP\�� ýiVW� SRSXODFH� PĤåH� EêW� Y\WYRĜHQD� ]FHOD� MLQêP�

]SĤVREHP��QHå�E\O\�SRSViQ\�YêãH� QDSĜ��MH�PRåQp�XUþLW�þiVW�SRSXODFH� NWHUi�EXGH�FHOi�



��

QiKRGQČ�JHQHURYiQD��9 QiVOHGXMtFt� NDSLWROH� EXGH� SRSViQ� ]SĤVRE� SURYiGČQt� YêSRþWĤ� D�

RSWLPDOL]DFH�

ϵ͘ /ŵƉůĞŵĞŶƚĂĐĞ�ǀǉƉŽēƚƵ

9êSRþHW�SRSVDQê�Y NDSLWROH�� E\O�LPSOHPHQWRYiQ�GR�LQåHQêUVNpKR�SURJUDPRYDFtKR�

SURVWĜHGt� 0DWODE��� NWHUp� E\OR ]YROHQR SĜHGHYãtP� SUR� VQDGQRX� SUiFL� V PDWLFRYêPL�

RSHUDFHPL� D� WDNp� SURWR� åH� REVDKXMH� SĜHGHP� SĜLSUDYHQp� RSWLPDOL]DþQt� QiVWURMH

REVDKXMtFt�JHQHWLFNp�DOJRULWP\��NWHUp�VH�GDMt�VQDGQR�SRXåtYDW��

ϵ͘ϭ͘ WĞǀŶŽƐƚŶş�ǀǉƉŽēĞƚ�

%\O� VHVWDYHQ� SHYQRVWQt� YêSRþHW� SUR� NRPSR]LWQt� 1�NRPRURYê� QRVQtN� GOH� WHRULH�

SRSVDQp�Y NDSLWROiFK���D����=DGiQt�JHRPHWULH�D�GHILQLFH�PDWHULiORYêFK�YODVWQRVWt�E\OR�

LPSOHPHQWRYiQR�WDN� DE\�RGSRYtGDOR�]SĤVREX�YêURE\��-DN�E\OR�XYHGHQR�YêãH� QHMSUYH�

EXGH�RYtMHQD�NDåGi�NRPRUD�]YOiãĢ�D WDNWR�RYLQXWp�NRPRU\�EXGRX�GiOH�VHVWDYHQ\�D�FHOi�

VHVWDYD� EXGH� MHãWČ� MHGQRX� RYLQXWD�� %\O\� ]YROHQ\� VPČU\� RYtMHQt� NDåGp� NRPRU\�� -DNR�

NODGQê� VPČU� RYtMHQt� E\O� ]YROHQ� ]iSRUQê VPČU� URWDFH� GOH� DHURG\QDPLFNp� RV\� NĜtGOD��

=DGiYiQt�VNODGE\� ODPLQiWX GR�SURJUDPX E\OR�SURYHGHQR�GOH�GHILQRYDQêFK�QDYtMHQêFK�

þiVWt� 3RþHW�YUVWHY�E\O�VSHFLILNRYiQ�SUR�NDåGRX�NRPRUX�D�SUR�QiVOHGQp�RYLQXWt�FHONX��1D�

SRYUFKX�NDåGp�NRPRU\�VH�ODPLQiW�VNOiGDO�]H�VNODGE\�GDQp�NRPRU\�D�VNODGE\�FHONRYpKR�

RYLQXWt�

2EUi]HN���� =SĤVRE�QDYtMHQt�NĜtGOD

= REUi]NX���� NODGQêFK�RULHQWDFt�QDYtMHQt� MH�YLGČW� åH�VNODGED�QD� VWRMLQiFK�VH�EXGH�

YåG\� VNOiGDW� ]H� VNODGE\� GYRX� VRXVHGQtFK� NRPRU� 3UR� SHYQRVWQt� YêSRþHW� E\O\�

GHILQRYiQ\ RULHQWDFH�MHGQRWOLYêFK�ODPLQiWRYêFK�GHVHN�UR]ORåHQp�SR�SURILOX�NĜtGOD�SRGOH�

REUi]NX����� 3UR�VWRMLQX����NRPRU\�MH�VNODGED�VORåHQD�]H�VNODGE\�QD�NRPRĜH SUYQt D�]H�

VNODGE\�QD�NRPRĜH�GUXKp�V RSDþQêPL�RULHQWDFHPL�YOiNHQ�



��

2EUi]HN���� 'HILQLFH�RULHQWDFH�YUVWHY�Y NRQVWUXNFL� P\ãOHQêFK�ĜH]Ĥ SUR�YêSRþHW�VP\NRYêFK�WRNĤ D�
NODGQêFK�VPČUĤ�VP\NRYêFK�WRNĤ

'DOãtPL�SDUDPHWU\��NWHUp�MH�]DSRWĜHEt�GHILQRYDW�SUR�FHONRYê�SRSLV�NRQVWUXNFH�NĜtGOD��

MVRX� SRORK\� VWRMLQ� MHGQRWOLYêFK� NRPRU� D� Yê]WXåt SUR� SĜHQRV� RK\ERYpKR� PRPHQWX��

9ê]WXåH� SRWDKX� SUR� SĜHQRV� RK\ERYpKR� ]DWtåHQt� EXGRX� Y UiPFL� WpWR� SUiFH� WDNp�

R]QDþRYiQ\� MDNR� SiVQLFH�� 2ED� W\WR� SDUDPHWU\� E\O\� GHILQRYiQ\� Y SURFHQWHFK� GpON\�

WČWLY\�SURILOX� 3iVQLFH�E\O\�SĜL�YêSRþWX�UHDOL]RYiQ\�MDNR�SĜLGDQp�YUVWY\�V�RULHQWDFt ���

2EUi]HN���� 'HILQLFH�SRORK\�VWRMLQ�D�SiVQLF�Y�NĜtGOH

'R� YêSRþWX� GiOH� YVWXSXMH� SURILO�� SUR� NWHUê� MH� WĜHED� YêSRþHW� SĜLSUDYLW�� YH� IRUPČ�

VRXĜDGQLF� [�\�� +RGQRW\� VRXĜDGQLF� DQDO\]RYDQpKR SURILOX� PXVt� EêW� GR� SURJUDPX�

]DGiYiQ\� Y SRPČUX� N PD[LPiOQt� [�RYp� VRXĜDGQLFL�� 6RXĜDGQLFH� SURILOX� PXVt� EêW�

UR]GČOHQ\�QD�KRUQt�D�VSRGQt�þiVW��0tVWR��NGH�EXGH�SURILO�UR]GČOHQ�Y SĜHGQt�þiVWL� XUþXMH�

SUYQt�P\ãOHQê�ĜH]�SURILOX��3URILO�PXVt EêW�SUR�SĜHVQRVW�YêSRþWX�UR]GČOHQ�QD�HOHPHQW\��

6RXĜDGQLFH� HOHPHQWĤ� MVRX� GHILQRYiQ\�YH� YVWXSQtFK� VRXERUHFK� SURILOX�� (OHPHQW\�PXVt�

EêW�GRVWDWHþQČ�PDOp��DE\�E\OD�]DUXþHQD�SĜHVQRVW�YêVOHGNĤ� 3URJUDP�DXWRPDWLFN\�GRSOQt�

ERG\ Y ]DGDQp�SROR]H�VWRMLQ�D�SROR]H�SiVQLF�D�VHVNXSt�MHGQRWOLYp�HOHPHQW\�GR�VWUXNWXU�

3URJUDP� UR]GČOXMH� SURILO� GR� WĜt� GUXKĤ� VWUXNWXU�� KRUQt� þiVW� SURILOX� �SUDFRYQČ�
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SRMPHQRYDQRX� WRS��� VSRGQt� þiVW� SURILOX� �R]QDþHQRX� ERW�� D� VWRMLQX� �SRMPHQRYDQRX� Y�

SURJUDPX�MDNR�VWRM���'R�NDåGp�VWUXNWXU\�MVRX�XNOiGiQ\�LQIRUPDFH�R�MHGQRWOLYêFK�þiVWHFK�

YêSRþWX�

3UR� NDåGê� HOHPHQW� MVRX� VHVWDYHQ\� PDWHULiORYp� D� JHRPHWULFNp� YêãH� SRSVDQp�

SDUDPHWU\ MDNR�MH�QDSĜ��ãtĜND�HOHPHQWX�ܾ��$%%'�PDWLFH�QHER�NULWLFNp�QDPiKiQt�GHVN\�

YH� VP\NX� 3URJUDP� GHILQXMH� VWĜHGQt� SORFKX� NDåGp� ODPLQiWRYp� GHVN\� N ]DGDQêP�

VRXĜDGQLFtP�SURILOX�

3URJUDP� GiOH� VHVWDYt GOH� Y]WDKĤ� ����� D� ����� VRXVWDYX �1��� URYQLF�� NWHUi MH�

Y\ĜHãHQD� .ODGQê� VPČU� VP\NRYêFK� WRNĤ MH� GHILQRYDQê� GOH� REUi]NX� ���� 3UREOpPHP�

YêãH�XYHGHQpKR�YêSRþWX�MH��åH�SUR�QČNWHUp�NRQVWUXNFH�MH�PRåQp�VH�VHWNDW�V YDURYiQtP

SURJUDPX� 0DWODE� R PRåQp� FK\EČ� YOLYHP ãSDWQČ� GHILQRYDQpKR V\VWpPX� URYQLF�� 3UR

þiVWHþQRX� QiSUDYX� WRKRWR� SUREOpPX� E\O� VRXĜDGQê� V\VWpP� YêSRþWX� SRVXQXW� GR�

þWYUWLQRYpKR� ERGX� SURILOX�� 8� QČNWHUêFK� QiYUKĤ VH� WHQWR� SUREOpP� VWiOH� REMHYRYDO��

6URYQiQt� V 0.3� YêSRþWHP� XNi]DOR� åH� QHGRFKi]t� SĜL� WRPWR� YDURYiQt� N YêUD]QpPX�

RYOLYQČQt�YêVOHGQêFK�KRGQRW�QDSMDWRVWL�NRQVWUXNFH��

3UR� ĜHãHQt� VP\NRYêFK� WRNĤ� Y SURILOX� E\O� QRVQtN� UR]GČOHQ� P\ãOHQêPL� ĜH]\�

YL] REUi]HN� ���� ,QWHJUDFH� SUR� ĜHãHQt� VP\NRYêFK� WRNĤ� RWHYĜHQpKR� SURILOX� SRSVDQp�

Y NDSLWROH�����E\O\�SURYHGHQ\ REGpOQtNRYRX�PHWRGRX��

9\SRþWHQp� ]DWtåHQt� MHGQRWOLYêFK� HOHPHQWĤ� SURJUDP� SĜHSRþWH� QD� QDSČWt� Y NDåGp�

YUVWYČ��NWHUi MVRX�NRQWURORYiQD�SRGOH�7VDL�:X NULWpULD�SRUXãHQt��.DåGi�þiVW�SUĤĜH]X�MH�

NRQWURORYiQD�QD� ]WUiWX� VWDELOLW\�YOLYHP�VP\NRYpKR�]DWtåHQt�� 3URJUDP� WDNp� ]NRQWUROXMH�

VWDELOLWX� Y REODVWHFK�� YH� NWHUêFK� MH� NRQVWUXNFH� ]DWtåHQi� WODNHP�� 3UR� YêSRþW\� VWDELOLW\�

GHVHN�GOH�NDSLWRO\�����MH�]DSRWĜHEt�XUþLW�GpONX�GHVN\��7HQWR�UR]PČU�MH�XUþHQê�MDNR�VXPD�

GpON\�HOHPHQWĤ�QiOHåtFtFK GR�VWUXNWXU�SRSVDQêFK�YêãH�

9êãH� SRSVDQê� SURJUDP� MH� VFKRSHQ� SURYiGČW� YêSRþW\� WHQNRVWČQQêFK�� X]DYĜHQêFK��

YtFHGXWLQRYêFK� NRPSR]LWQtFK� QRVQtNĤ� 9 SXEOLNDFtFK >��@ D� >��@ MVRX� SRSViQ\� WDNp

]SĤVRE\� YêSRþWX� QRVQtNĤ� V RWHYĜHQêPL� NRQFL� D� XYiGČMt� L� PRåQRVW� YêSRþWĤ� QRVQtNĤ�

V ERGRYêPL� Yê]WXKDPL� 7DWR� IXQNFLRQDOLWD� QHE\OD� SĜL� QiYUKX� QDYtMHQpKR� NĜtGOD�

]DSRWĜHEt�D�] WRKR�GĤYRGX�QHE\OD GR�YêSRþWX ]DNRPSRQRYiQD�



��

ϵ͘Ϯ͘ KǀĢƎĞŶş�ƉĞǀŶŽƐƚŶşŚŽ�ǀǉƉŽēƚƵ

3ĜHG� VDPRWQRX� RSWLPDOL]DFt� E\OR� ]DSRWĜHEt� QHMSUYH� RYČĜLW� VSUiYQRVW� SHYQRVWQtKR�

YêSRþWX� WDN� DE\� Y]QLNOD� MLVWi� GĤYČUD� N YêVOHGNĤP� RSWLPDOL]DFH�� = WRKR� GĤYRGX� E\OD�

VSUiYQRVW� YêVOHGNĤ� QHMSUYH� RYČĜHQD� SRPRFt� NQLKRYQ\ $EGEHDP� SUR� SURJUDPRYDFt�

MD]\N�S\WKRQ��>��@

7DWR� NQLKRYQD� XPRåĖXMH� YêSRþHW� WHQNRVWČQQêFK� YtFHGXWLQRYêFK� NRPSR]LWQtFK�

QRVQtNĤ� GOH� VWHMQp� WHRULH� MDNR� E\OD� SRXåLWD� SĜL� ]SUDFRYiYiQt� WpWR� SUiFH�� .QLKRYQD�

XPRåQLOD� NRQWUROX� YêSRþWĤ� WXKRVWQtFK� PDWLF QRVQtNX�� SRORK\� VWĜHGLVND� VP\NX��

QHXWUiOQtKR�ERGX�D�VP\NRYêFK�WRNĤ�RG�SRVRXYDMtFt�VtO\���

9 GUXKp� Ii]L� RYČĜHQt� YêVOHGNĤ� E\OD� SURYHGHQD� SHYQRVWQt� DQDOê]D� ��NRPRURYpKR�

QRVQtNX�V REGpOQtNRYêP�SUĤĜH]HP PHWRGRX�NRQHþQêFK�SUYNĤ��$QDOê]D�E\OD�SURYHGHQD

Y SURJUDPX� 6LHPHQV� 1[� ���� 7HQWR� SURJUDP� XPRåĖXMH� SURYiGČW� SHYQRVWQt� DQDOê]\

NRPSR]LWQtFK�NRQVWUXNFt SRPRFt�PHWRG\�NRQHþQêFK�SUYNĤ��. ĜHãHQt�Y\XåtYi�SURJUDP�

1[�YêSRþHWQt�SURJUDP�06&�1DVWUDQ�

2EUi]HN���� 5R]PČU\�ĜH]X�NRQWUROQtKR�QRVQtNX

3UR� YêSRþHW� E\O\� SRXåLW\� PDWHULiORYp� YODVWQRVWL� MHGQRVPČUQpKR� NRPSR]LWQtKR�

PDWHULiOX�V NRQWLQXiOQtPL XKOtNRYêPL�YOiNQ\�D�PDWULFt�] HSR[LGRYp�SU\VN\ĜLFH�XYHGHQp�

Y WDEXOFH���

7DEXOND�� 0DWHULiORYp�YODVWQRVWL�NRPSR]LWX

�ϭ DWĂ �Ϯ DWĂ ʆϭϮ 'ϭϮ DWĂ yd DWĂ y� DWĂ zd DWĂ z� DWĂ ^�DWĂ
ϭϮϭϰϳϯ ϳϯϭϮ Ϭ͘ϯϮ ϰϮϬϬ ϭϳϳϰ ϭϮϬϬ ϰϲ ϵϬ ϳϳ

0DWHULiORYp� YODVWQRVWL� XYHGHQp� Y WDEXOH� � E\O\� SUR� ~þHO\� WpWR� SUiFH� SRVN\WQXW\�

ÒVWDYHP�OHWDGORYp�WHFKQLN\�



��

%\OD� ]YROHQD� VNODGED� MHGQRWOLYêFK� þiVWt� NRQVWUXNFH�� -HGQRWOLYp� GUXK\� VNODGE\�

NRPSR]LWX� MVRX� SRSViQ\� Y WDEXOFH� �� %\OD� ]YROHQD� WORXãĢND� NDåGp� YUVWY\� ODPLQiWX

W  ����� PP�

7DEXOND�� 6NODGE\�GHVHN�NRQWUROQtKR�SĜtNODGX

2]QDþHQt 6NODGED�ODPLQiWĤ

V� >����������������@V

V� >���������������������@V

V� >���������������������@V

3UR�SĜtSDG�NRQWURO\�YDOLGLW\�SHYQRVWQtKR�YêSRþWX�E\OD�YQČMãt�JHRPHWULH�UR]GČOHQD�YH�

VWĜHGX�SUYQt�VYLVOp�VWČQ\ SUĤĜH]X�NRQWUROQt�JHRPHWULH��

ϵ͘Ϯ͘ϭ͘ <ŽŶƚƌŽůĂ�ƉŽĚůĞ��ďĚďĞĂŵ

6URYQiQt� PH]L� NQLKRYQRX� $EGEHDP D� VHVWDYHQêP� YêSRþWHP� E\OR� SURYHGHQR�

SRURYQiQtP� SRORK\� QHXWUiOQtKR� ERGX� D� VWĜHGLVND� VP\NX�� 9]KOHGHP� N WRPX�� åH� GR�

YêSRþWĤ� WČFKWR� GĤOHåLWêFK� ERGĤ� NRQVWUXNFH� YVWXSXMH� L� YêSRþHW� ORNiOQtFK� VLO� D�

VP\NRYêFK�WRNĤ� O]H�SĜHGSRNOiGDW� åH�UR]ORåHQt�QDSMDWRVWL�GHVHN� MH�VSUiYQp��.QLKRYQD�

$EGEHDP�XPRåĖXMH�L�JUDILFNp�]REUD]HQt�UR]ORåHQt�QDSMDWRVWL�Y NRQVWUXNFL��3UR�RYČĜHQt�

VSUiYQRVWL� YêSRþWX� E\OR� SRXåLWR� ]DWtåHQt� RK\ERYêP� PRPHQWHP� NROHP� RV\� \�

0\  ����� 1P D�SRVRXYDMtFt�VtOD�ܶ ൌ ͷͲͲͲ ܰ�

2EUi]HN���� 5R]ORåHQt�QDSMDWRVWL�Y�NRQVWUXNFL�SRGOH�SURJUDPX�$EGEHDP�>N1�P@�]DWtåHQt�YH�VPČUX�RV\�[�
YOHYR��VP\NRYp�WRN\�Y�NRQVWUXNFL�YSUDYR�

3RORK\�QHXWUiOQtKR�ERGX�D�VWĜHGLVND�VP\NX�VL�]FHOD�RGSRYtGDO\��0D[LPiOQt�KRGQRW\�

D[LiOQtKR�]DWtåHQt� ௫ܰ Y\SRþWHQpKR�VHVWDYHQêP�YêSRþWHP�Y GUXKp�NRPRĜH�QRVQtNX�MVRX�

�����D�������N1�P��5R]GtO�PH]L�YêSRþW\�MH�YHOPL�PDOê�D�V QHMYČWãt�SUDYGČSRGREQRVWt�

MH� ]SĤVREHQ� UR]GČOHQtP� QD� HOHPHQW\� Y VHVWDYHQpP� YêSRþHWQtP� SURJUDPX� $EVROXWQt

KRGQRWD�PD[LPiOQtKR�VP\NRYpKR�WRNX�Y�NRQVWUXNFL E\OD�Y\SRþWHQD 1[\  ����� N1�P��



��

5R]GtO�PH]L�WRXWR�KRGQRWRX�D�KRGQRWRX�PD[LPiOQtKR�VP\NRYpKR�WRNX�QD REUi]NX����

MH�QLåãt�QHå�� ���1D�]iNODGČ� WČFKWR�YêVOHGNĤ� MH�PRåQp�NRQVWDWRYDW��åH�E\OR�GRVDåHQR�

GREUp�VKRG\��

ϵ͘Ϯ͘Ϯ͘ KǀĢƎĞŶş�ŵĞƚŽĚŽƵ�ŬŽŶĞēŶǉĐŚ�ƉƌǀŬƽ

9êSRþHW�PHWRGRX�NRQHþQêFK�SUYNĤ�E\O SURYHGHQ�SUR�QRVQtN�GORXKê������PP��DE\�

QHGRFKi]HOR� N RYOLYQČQt� RNUDMRYêPL� SRGPtQNDPL� *HRPHWULH� E\OD� Y\WYRĜHQD�

Y SORFKiFK�D�QiVOHGQČ�Y\VtĢRYiQD�SRPRFt�PDSRYp�VtWČ�V KODYQtP�UR]PČUHP�]YROHQêP�

���PP��%\O\�QDVWDYHQ\� VWHMQp�RULHQWDFH� HOHPHQWĤ�SRSVDQp�Y SĜHGFKR]t�NDSLWROH� %\O\�

GHILQRYiQ\� RNUDMRYp� SRGPtQN\� ~ORK\�� 1RVQtN� E\O� QD� MHGQRP� NRQFL� YHWNQXWê�� 1D�

GUXKpP� NRQFL� E\O\� SUR� YQHVHQt� ]DWtåHQt� Y\WYRĜHQ\� �'� 5%(�� HOHPHQW\� ]H� VWĜHGX�

REGpOQtNX� GR� YãHFK� ERGĤ� HOHPHQWĤ� QD� WRPWR� NRQFL� QRVQtNX�� 'R� VWĜHGX� QRVQtNX� E\OR�

YQHVHQR�NRQWUROQt�]DWtåHQt��3UR�RYČĜHQt�SRPRFt�YêSRþWX�PHWRGRX�NRQHþQêFK�SUYNĤ E\O\�

]YROHQ\� SĜtSDG\� RK\ERYpKR PRPHQWX R� YHOLNRVWL� ܯ ൌ ͺͲͲͲͲ ܰ݉ D� NURXWtFtKR�

PRPHQWX�R�YHOLNRVWLܯ ൌ ͷͲͲͲ ܰ݉��

2EUi]HN���� 5HGXNRYDQp�QDSČWt�Y����YUVWYČ�ODPLQiWX�QD�KRUQt�VWUDQČ�QRVQtNX�SĜL�]DWtåHQt�Y�RK\EX

3ĜHVQRVW� VHVWDYHQpKR� YêSRþWX� E\OD� RYČĜHQD SRPRFt� SURJUDPX� 3DWUDQ�� NWHUê�

XPRåĖXMH� Y\H[SRUWRYiQt KRGQRW� QDSČWt� YH� YêSRþHWQtP� PRGHOX� SURJUDPX� 1[�� 7\WR�

KRGQRW\� E\O\� QiVOHGQČ� SRURYQiQ\� V KRGQRWDPL� VHVWDYHQpKR� YêSRþWX�� +RGQRW\�



��

UHGXNRYDQpKR�QDSČWt�SUR����YUVWYX�ODPLQiWX�QD�KRUQt�VWUDQČ�REGpOQtNX Y ]iYLVORVWL�QD�[�

RYp�VRXĜDGQLFL MVRX�QD REUi]NX���� D�REUi]NX����

2EUi]HN���� 5HGXNRYDQp�QDSČWt�QD�KRUQt�VWUDQČ�QRVQtNX�Y����YUVWYČ

= JUDIĤ QD� REUi]FtFK ��� D ��� MH� MDVQČ� ]ĜHWHOQi� GREUi� VKRGD� PH]L� YêVOHGN\�

VHVWDYHQpKR� YêSRþWX� D� YêVOHGN\� ]tVNDQêPL ] SURJUDPX�1[ ���� 3UĤPČUQê� UR]GtO�PH]L�

YêVOHGN\�0.3�PRGHOX� D� VHVWDYHQpKR� YêSRþWRYpKR�PRGHOX� SĜL� ]DWČåRYiQt� RK\ERYêP�

PRPHQWHP�E\O��������9 SĜtSDGČ�]DWČåRYiQt�NURXWtFtP�PRPHQWHP�E\O�SUĤPČUQê�UR]GtO�

PH]L�YêVOHGN\�QLåãt�QHå������3UĤPČUQp�UR]GtO\�PH]L�YêVOHGN\�MVRX�XYHGHQ\�Y WDEXOFH���

3UĤEČK\�UR]GtOĤ�PH]L�0.3�D�VHVWDYHQêP�YêSRþWHP�MVRX�]REUD]HQ\�Y�SĜtOR]H���

7DEXOND�� 5R]GtO�Y UHGXNRYDQpP QDSČWt�Y���PH]L�VHVWDYHQêP PRGHOHP D�YêSRþWHP 0.3�SUR�
]DWČåRYiQt�RK\ERYêP�PRPHQWHP��YL�± YUVWYD �L�

ǀϭ ǀϮ ǀϯ ǀϰ ǀϱ ǀϲ ǀϳ ǀϴ ǀϵ ǀϭϬ ǀϭϭ ǀϭϮ
ϵ͘Ϭϭ ϴ͘ϰϵ ϳ͘ϰϰ ϱ͘ϵϵ ϱ͘ϬϮ ϰ͘Ϯϴ ϯ͘ϰϰ ϯ͘Ϭϴ Ϯ͘ϮϬ Ϯ͘ϬϮ Ϯ͘ϵϬ ϰ͘ϮϬ

ǀϭϯ ǀϭϰ ǀϭϱ ǀϭϲ ǀϭϳ ǀϭϴ ǀϭϵ ǀϮϬ ǀϮϭ ǀϮϮ ǀϮϯ ǀϮϰ
ϱ͘ϭϬ ϱ͘ϲϲ ϲ͘ϱϰ ϳ͘ϴϭ ϯ͘ϭϬ Ϯ͘Ϭϭ Ϯ͘ϯϴ ϯ͘ϳϰ ϯ͘ϵϴ ϯ͘ϱϬ ϯ͘ϴϳ ϰ͘ϳϯ

3ĜL� GDOãtFK� NRQWUROQtFK� YêSRþWHFK�� NG\� E\OD� NRQVWUXNFH� REGpOQtNRYpKR� QRVQtNX�

]DWČåRYiQD�SRVRXYDMtFt�VLORX��VH�XNi]DOR��åH�Y SĜtSDGČ�QH]DKUQXWt� WXKêFK��'�SUYNĤ�GR�

PRGHOX� QHEXGH� GRGUåHQD� SRGPtQND� NRQVWDQWQtKR� ]NUXWX� NRQVWUXNFH�� 7DWR� VNXWHþQRVW�

PĤåH�XWYiĜHW�UR]GtO\�PH]L�DQDO\WLFNêP�D�0.3�YêSRþWHP��



��

7DEXOND�� 5R]GtO�Y�UHGXNRYDQpP�QDSČWt�Y���PH]L�VHVWDYHQêP�PRGHOHP�D�YêSRþWHP�0.3�SUR�
NURXWtFtP�PRPHQWHP��YL ± YUVWYD��L�

ǀϭ ǀϮ ǀϯ ǀϰ ǀϱ ǀϲ ǀϳ ǀϴ ǀϵ ǀϭϬ ǀϭϭ ǀϭϮ
ϭ͘Ϯϵ ϭ͘ϭϵ ϭ͘Ϭϵ Ϭ͘ϵϵ Ϭ͘ϵϬ Ϭ͘ϴϬ Ϭ͘ϳϭ Ϭ͘ϲϮ Ϭ͘ϱϯ Ϭ͘ϰϱ Ϭ͘ϰϬ Ϭ͘ϯϯ

ǀϭϯ ǀϭϰ ǀϭϱ ǀϭϲ ǀϭϳ ǀϭϴ ǀϭϵ ǀϮϬ ǀϮϭ ǀϮϮ ǀϮϯ ǀϮϰ
Ϭ͘ϯϬ Ϭ͘ϯϮ Ϭ͘ϯϮ Ϭ͘Ϯϵ Ϭ͘ϭϰ Ϭ͘Ϭϴ Ϭ͘ϭϮ Ϭ͘Ϯϭ Ϭ͘Ϯϴ Ϭ͘ϯϰ Ϭ͘ϰϮ Ϭ͘ϱϮ

2EUi]HN���� 5HGXNRYDQp�QDSČWt�Y����YUVWYČ�ODPLQiWX�QD�KRUQt�VWUDQČ�QRVQtNX�SĜL�]DWtåHQt�Y�NUXWX

ϭϬ͘ KƉƚŝŵĂůŝǌĂĐĞ ŬŽŶƐƚƌƵŬĐĞ

-DN� MLå� E\OR� XYHGHQR� YêãH�� NRQVWUXNFH� NĜtGOD� E\OD RSWLPDOL]RYiQD� SRPRFt�

JHQHWLFNpKR� DOJRULWPX�� 3URJUDPRYDFt� SURVWĜHGt� 0DWODE� REVDKXMH� SĜHGHP� SĜLSUDYHQp

JHQHWLFNp� DOJRULWP\�� NWHUp� MH�PRåQp� SĜL� RSWLPDOL]DFL� SRXåtW�� 9 UiPFL� WpWR� SUiFH� E\O�

SRXåLW�SĜHGHYãtP�DOJRULWPXV�RSWLPDOL]XMtFt�KODYQt�SDUDPHWU�Y\WYRĜHQp�KRGQRWtFt�IXQNFH��

3DUDPHWU\� NRQVWUXNFH�� NWHUp E\O\� JHQHWLFNêP� DOJRULWPHP� RSWLPDOL]RYiQ\�� MVRX��

VNODGED� ODPLQiWX� MHGQRWOLYêFK� þiVWt� D� SRORKD� VWRMLQ� XYQLWĜ� SURILOX�� 3UR� SRWĜHE\�

JHQHWLFNpKR�DOJRULWPX�E\O\�QiPL�]YROHQp�SURPČQQp�]DNyGRYiQ\�GR�FHOêFK�þtVHO��'pOND�



��

JHQX� NDåGpKR� MHGLQFH� E\OD� XUþHQD� VWDQRYHQêP� SRþWHP� NRPRU�� 3RORKD� VWRMLQ�

Y NRQVWUXNFL� E\OD� UHSUH]HQWRYiQD� SURFHQWXiOQt� KRGQRWRX� WČWLY\� GDQpKR� ĜH]X�� 6WHMQêP�

]SĤVREHP�E\OD�GHILQRYiQD�L�SRORKD�SiVQLF�QD�KRUQt�L�VSRGQt�VWUDQČ�SURILOX��3UR�VQtåHQt�

SRþWX�SURPČQQêFK�D�]U\FKOHQt�EČKX�RSWLPDOL]DFH�E\OD�SUR�VSRGQt�L�KRUQt�SiVQLFL�SRXåLWD�

VWHMQi�SR]LFH�XYQLWĜ�SUĤĜH]X��

9 SUYRWQt� Ii]L� RSWLPDOL]DFH� E\OD� VNODGED� NRQVWUXNFH� XYDåRYiQD� V\PHWULFNi� D�

EDODQFRYDQi��3UR�NDåGRX�GXWLQX�E\O�VSHFLILNRYiQ�SRþHW�YUVWHY�FHOêP�þtVOHP�XYQLWĜ�JHQX�

WDN�� åH� þtVOR Y� QČP�XYHGHQp UHSUH]HQWRYDOR� QiVREHN� VNODGE\�~KOX� QDVWDYHQt� ���������

�������� 3RþHW� YUVWHY� YH� VPČUX� ��� E\O� SĜLGiQ� GR� VNODGE\� Y PtVWHFK� VSHFLILNRYDQêFK�

SRORKRX�SiVQLF� WDN�� DE\� E\OD� ]DFKRYiQD� V\PHWULH� ODPLQiWX�� 6NODGED�QD� VWRMLQiFK�E\OD�

GHILQRYiQD�WDN��DE\�VSUiYQČ�UHSUH]HQWRYDOD�]SĤVRE�YêURE\��

+ODYQtP� SDUDPHWUHP� QDãt� RSWLPDOL]DFH� E\OD� KPRWQRVW� SĜL� ]DFKRYiQt� SHYQRVWL� QD�

KODGLQČ� SRþHWQtKR� ]DWtåHQt�� 'DOãtP� SRåDGDYNHP�� NWHUê� E\O� Y KRGQRWtFt� IXQNFL�

]RKOHGQČQ��E\OD�VWUXNWXUiOQt�LQWHJULWD�NRQVWUXNFH��

+PRWQRVW�NĜtGOD�E\OD�Y\SRþWHQD��SĜHVWRåH VH�MHGQi�R�NĜtGOR�OLFKREČåQtNRYp��MDNR�E\�

VH� MHGQDOR� R� NĜtGOR� REGpOQtNRYp�� 7DWR� VNXWHþQRVW� MH� GiQD� WHFKQRORJLt� YêURE\�� 3UR�

YêSRþHW� ]DWtåHQt� RG� SĤVREtFtKR� QiVRENX JUDYLWDFH E\OR� XYDåRYiQR� REGpOQtNRYp�

UR]ORåHQt�VtO\�SR�UR]SČWt���

=DWtåHQt� VLORX� ]SĤVREHQRX QiVRENHP� OHWX� E\OR� Y\SRþWHQR�GOH�6FKZHGOHURYêFK�YČW��

.RQVWUXNFH�E\OD�SĜL� DQDOê]iFK�]DWČåRYiQD� VRXþWHP�DHURG\QDPLFNêFK� VLORYêFK�~þLQNĤ�

VH�VLORYêPL�~þLQN\�RG�QiVRENX�OHWX�QD�KODGLQČ�SRþHWQtKR�]DWtåHQt���3UR�QDãL�NRQVWUXNFL�

E\O�]YROHQ�VRXþLQLWHO�EH]SHþQRVWL�6I  ��������

)LWQHVV IXQNFH� VWDQRYRYDOD� YKRGQRVW� NRQVWUXNFH� WtP� ]SĤVREHP�� åH� Y\QiVRELOD�

Y\SRþWHQRX� KPRWQRVW� NRQVWUXNFH� V QHVSOQČQêPL� SHYQRVWQtPL� SRåDGDYN\�� 1D� NDåGpP�

~VHNX�NRQVWUXNFH�E\OR�VOHGRYiQR�SHYQRVWQt�NULWpULXP�7VDL�:X��9 SĜtSDGČ��åH�E\OR�YČWãt�

QHå� �� E\OD� YKRGQRVW� NRQVWUXNFH� Y\QiVREHQD� PD[LPiOQt� KRGQRWRX� WRKRWR� NULWpULD�

Y GDQpP�~VHNX��6WHMQêP�]SĤVREHP�E\OR�]SUDFRYiYiQR�NULWpULXP�VWDELOLW\ ODPLQiWRYêFK

GHVHN� YH� VP\NX��7tP� E\OR� GRFtOHQR� QLåãt� ãDQFH� QHY\KRYXMtFtKR� MHGLQFH� SRVWRXSLW� GR�

GDOãt� JHQHUDFH��.ULWpULXP� VWDELOLW\� GHVHN� Y WODNX� E\OR� NRQWURORYiQR� SRX]H� SUR� PtVWD�

V SĜLGDQRX�Yê]WXåt�SUR�SĜHQRV�RK\ERYpKR�PRPHQWX�



��

ϭϬ͘ϭ͘ WŽƉŝƐ�ŐĞŶĞƚŝĐŬĠŚŽ�ĂůŐŽƌŝƚŵƵ�Ă�ũĞŚŽ�ƉĂƌĂŵĞƚƌƽ

3UR�RSWLPDOL]DFL�NRQVWUXNFH�E\O�SRXåLW�JHQHWLFNê�DOJRULWPXV�ĜHãtFt�PLQLPXP�]DGDQp�

IXQNFH��3UR�QDVWDYHQt�WRKRWR�DOJRULWPX E\OR ]DSRWĜHEt�XUþLW�QČNROLN�SDUDPHWUĤ��9HOLNRVW�

SRSXODFH�E\OD�SRQHFKiQD�QD�]iNODGQt VWDQRYHQp�KRGQRWČ�ͳͲͲ MHGLQFĤ��3UR�VQtåHQt�SRþWX�

PRåQRVWt� E\O\� VWDQRYHQ\� KUDQLFH� MHGQRWOLYêFK� SURPČQQêFK� JHQĤ�� &URVVRYHU� IDNWRU��

NWHUê�XUþXMH�þiVW�SRSXODFH��NWHUi�MH� WYRĜHQD�SRX]H�NĜtåHQtP��E\O�SRQHFKiQ�QD�]iNODGQt�

KRGQRWČ� ����� -DNR� VHOHNþQt� IXQNFH� E\O� SUR� QDãL� RSWLPDOL]DFL� ]YROHQ� VWRFKDVWLFNê

PHFKDQLVPXV�� 3UR� NĜtåHQt� E\O� SRXåLW� PHFKDQLVPXV� QiKRGQpKR� YêEČUX�� .ULWpULXP�

NRQYHUJHQFH�� NWHUp� VH� EČKHP� RSWLPDOL]DFH� QHMYtFH� SURMHYRYDOR�� E\OR� SRþHW� LWHUDFt� RG�

]PČQ\�QHMOHSãtKR�KRGQRFHQt��+RGQRWD�WRKRWR�SDUDPHWUX�E\OD�QDVWDYHQD�QD�����

3UR� XU\FKOHQt� NRQYHUJHQFH� RSWLPDOL]DþQtKR� SURFHVX� E\OD VWDQRYHQD RPH]HQt�

MHGQRWOLYêFK� JHQĤ�� 0DWODE� XPRåĖXMH� XåLYDWHOL� JHQHWLFNêFK� DOJRULWPĤ� RPH]LW� SURVWRU��

NWHUê� EXGH� SURJUDP� SURKOHGiYDW�� 2PH]HQt� VNODGE\� QD� MHGQRWOLYêFK� NRPRUiFK� E\OD� X

YČWãLQ\ NRPRU�QDVWDYHQD� WDN�� DE\� VH�SRþHW�YUVWHY�RSDNXMtFtFK� VNODGHE� ����������������

SRK\ERYDO� Y LQWHUYDOX� ͳǢۦ ͷۧ�� 3UR� SUYQt� D� SRVOHGQt� NRPRU\ E\OR� SRYROHQR� DE\�

QHREVDKRYDO\ åiGQê�PDWHULiO��9 WDNRYpP SĜtSDGČ�E\�VH�Y WČFKWR�PtVWHFK�QDFKi]HO�SRX]H�

PDWHULiO�FHONRYpKR�QiYLQX��3RþW\ YUVWHY�SĜLGDQêFK Y PtVWHFK�SiVQLF�E\O\�WDNp�RPH]HQ\��

3UR� KRUQt� SiVQLFL� E\O� SRYROHQ� SRþHW� YUVWHY� Y LQWHUYDOX� ͲǢʹۃ ͶͲۄ D� SUR� VSRGQt� SiVQLFL�

ͳͲǢۃ ͵Ͳۄ��

9]KOHGHP� N WRPX�� åH� VHVWDYHQê� YêSRþHWQt� SURJUDP� MH� VFKRSHQ� SUDFRYDW� SRX]H� V�

UĤ]QêPL�SRORKDPL�VWRMLQ�XYQLWĜ�JHQX� E\OR�QXWQp�SUR�WXWR�YODVWQRVW�VSHFLILNRYDW�RPH]HQt�

Y ]DGiQt� JHQHWLFNpKR� DOJRULWPX�� = WRKR� GĤYRGX� E\OR VSHFLILNRYiQ\� RPH]HQt� SRORK\�

VWRMLQ� XYQLWĜ� SURILOX� NĜtGOD��0LQLPiOQt� Y]GiOHQRVW�PH]L� VWRMLQDPL� E\OD� XUþHQD� QD� � ��

KORXEN\�� 7DNWR� PDOi� PLQLPiOQt� Y]GiOHQRVW� VWRMLQ� QHRGSRYtGi� SRåDGDYNĤP� QD�

Y\URELWHOQRVW�NRQVWUXNFH�WHFKQRORJLt�QDYtMHQt��DOH SĜHVWR�E\OD�]YROHQD�WDWR�KRGQRWD��DE\�

E\OR� PRåQp� ]tVNDW� FR� QHMYČWãt� PQRåVWYt� LQIRUPDFt� R� QDYUåHQêFK� NRQVWUXNFtFK��

3ĜHGSRNODGHP�E\OD�PRåQRVW�XUþHQt�QDGE\WHþQpKR�PQRåVWYt�NRPRU��SĜL�Y\YLQXWt�YČWãtKR�

SRþWX�RSWLPDOL]RYDQêFK�LQGLYLGXt�V WDNWR�PDORX�Y]GiOHQRVWt�PH]L�VWRMLQDPL��= WDNRYpKR�

SĜtSDGX�E\�E\OR�PRåQR�XUþLW�GĤYRG\�QHIXQNþQRVWL�RSWLPDOL]DþQtKR�DOJRULWPX��2PH]HQt�

PD[LPiOQt�SRORK\�VWRMLQ\�E\OR�VWDQRYHQR�QD�]iNODGČ�SRþWX�VWRMLQ�Y NRQVWUXNFL��6WĜHGQt�

Y]GiOHQRVW� PH]L� VWRMLQDPL� E\OD� VWDQRYHQD� MDNR� FHORþtVHOQê� SRGtO� FHONRYp� Y]GiOHQRVWL�

VWRMLQ�D�SRþWX�NRPRU�VQtåHQpKR�R���
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2PH]HQt�Yê]WXåQêFK�SiVQLF�E\OR�XUþHQR�QD�]iNODGČ�YL]XiOQtKR�SĜH]NRXPiQt�SURILOX�

WDN��DE\�VH�SiVQLFH�YåG\�QDFKi]HO\ Y LQWHUYDOXۃ�ͳͷΨǢ ͷΨۄ KORXEN\�NĜtGOD�

ϭϬ͘Ϯ͘ KƉƚŝŵĂůŝǌĂĐĞ�ϭ

9 SUYQt� Ii]L� RSWLPDOL]DFH� NRQVWUXNFH� E\OR� XPRåQČQR� JHQHWLFNpPX� DOJRULWPX�

SUDFRYDW�VH�YãHPL�SDUDPHWU\�NRQVWUXNFH��7tPWR�]SĤVREHP�E\O ]tVNiQ�SUYRWQt�QiKOHG�QD�

NRQVWUXNFL� 7HQWR�]SĤVRE�RSWLPDOL]DFH�E\O�]QDþQČ�RYOLYQČQ�SRþiWHþQt�SRSXODFt�� -DN� MH�

PRåQR� YLGČW� QD� YêVOHGQêFK� KRGQRWiFK� KPRWQRVWL� NRQVWUXNFH�� 3ĜL� RSWLPDOL]DFL� E\O\�

SURYČĜRYiQ\� NRQVWUXNFH� V SRþW\� NRPRU� Y LQWHUYDOX� ͶǢۃ ͺۄ�� 3HYQRVWQt� YêSRþW\� MHGLQFĤ�

E\O\� SURYiGČQ\� SUR� ERG� REiON\ V PD[LPiOQtP� NODGQêP� QiVRENHP� ͷǡ͵ QD� KODGLQČ�

SRþHWQtKR� ]DWtåHQt�� 3UR� NDåGRX� YDULDQWX� SRþWX� NRPRU� E\OR� SURYHGHQR� �� EČKĤ�

RSWLPDOL]DFH�� DE\� E\OR� RYČĜHQR�� ]GD� ]YROHQi� IXQNFH� VSUiYQČ� NRQYHUJXMH�� 3UĤPČUQp� D�

PLQLPiOQt� KRGQRW\� KPRWQRVWL� SUR� MHGQRWOLYp� SRþW\� NRPRU MVRX� XYHGHQ\� Y JUDIX QD�

REUi]NX������

2EUi]HN����� +PRWQRVW�NRQVWUXNFt�QDYUåHQêFK�JHQHWLFNêP�DOJRULWPHP �

0LQLPiOQt� KPRWQRVW� NRQVWUXNFH� VH� PtUQČ� VQLåXMH� VH ]Y\ãXMtFtP VH SRþWHP� NRPRU��

7HQWR�YêYRM�E\O�SĜHGSRNOiGiQ��= SUĤEČKX�SUĤPČUQêFK�KRGQRW�KPRWQRVWL�MH�YLGČW��åH�VH�
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QHSURMHYXMH� VWHMQê� WUHQG� MDNR� SUR�PLQLPiOQt� KPRWQRVW��9êVOHGN\� V QHMQLåãt� KPRWQRVWt�

SUR�YãHFKQ\�]NRXPDQp�SRþW\�NRPRU�MVRX�XYHGHQ\�Y WDEXOFH����]H�NWHUp PĤåHPH�Y\þtVW��

åH� QH� YãHFKQ\� NRQVWUXNFH� QDYUåHQp� JHQHWLFNêP� DOJRULWPHP� MVRX� YKRGQp� N� SRXåLWt��

1DSĜ����NRPRURYi�NRQVWUXNFH E\�E\OD�YHOPL�REWtåQČ�Y\URELWHOQi�� Y]KOHGHP�N PDOpPX�

UR]PČUX WUQX�� MDNê�E\�E\O�SRWĜHED�QD�YêUREX�SUYQt�NRPRU\��7DNp� MH�YLGČW�� åH�QČNWHUp�

QiYUK\�QHVSOĖXMt�YãHFKQ\�SHYQRVWQt�SRåDGDYN\��

7DEXOND�� 9êVOHGN\�RSWLPDOL]DFH�SUR�YãHFKQ\�SRþW\�NRPRU���3�N��� SRþHW�NRPRU��6N ± SRþHW YUVWHY������
SUR�Q�WRX�NRPRUX D�RYLQXWt�FHOp�NRQVWUXNFH��3�S�± SRORKD SiVQLF��6SWRS � SRþHW�Yê]WXåQêFK�YOiNHQ�QD�KRUQt�
SiVQLFL��6SERW � SRþHW�Yê]WXåQêFK�YOiNHQ�QD�VSRGQt�SiVQLFL��0�� KPRWQRVW�SRORNĜtGOD��7:I�� PD[LPiOQt�
KRGQRWD�7VDL�:X�NULWHULD��6)T �PLQLPiOQt�KRGQRWD�MLVWRW\�VWDELOLW\�YH�VP\NX��6)[ �PLQLPiOQt�KRGQRWD�

MLVWRW\�VWDELOLW\�Y�WODNX�

W͘Ŭ͘ WŽůŽŚĂ�ƐƚŽũŝŶ�й ^Ŭ

WŽůŽŚĂ�
ƉĄƐŶŝĐ�
й ^ƉƚŽƉ ^ƉďŽƚ D�ŬŐ dtĨ ^&Ƌ ^&ǆ

ϰ Ϯϱ�ϰϬ�ϱϰ�ϴϬ ϴ�ϭϮ�ϴ�ϰ�ϴ Ϯϴ�ϱϰ ϯϰ ϭϰ ϱϳ͘Ϯ Ϭ͘ϵϳ ϭ͘ϬϮ ϭ͘Ϭ
ϱ ϮϬ�ϯϲ�ϰϴ�ϲϮ�ϴϬ ϰ�ϭϲ�ϰ�ϴ�Ϭ�ϴ Ϯϯ�ϱϬ ϯϰ ϭϳ ϱϳ͘ϭ Ϭ͘ϵϬ Ϭ͘ϵϳ ϭ͘ϭ
ϲ ϭϱ�Ϯϵ�ϰϭ�ϱϰ�ϲϴ�ϴϬ ϰ�ϴ�ϴ�ϴ�ϴ�Ϭ�ϴ Ϯϱ�ϱϮ ϯϴ ϭϮ ϱϴ͘Ϭ ϭ͘ϬϬ ϭ͘ϱϵ ϭ͘Ϭ
ϳ ϭϮ�ϮϬ�ϯϮ�ϰϴ�ϱϴ ϲϳ�ϴϬ Ϭ�ϴ�ϰ�ϭϮ�ϰ�ϰ�Ϭ�ϴ ϭϳ�ϱϬ ϯϯ ϭϯ ϱϲ͘ϰ Ϭ͘ϵϴ ϭ͘Ϭϱ ϭ͘Ϯ
ϴ ϯ�Ϯϭ�ϯϬ�ϰϮ�ϱϭ�ϲϯ�ϲϵ ϴϬ Ϭ�ϰ�ϴ�ϴ�ϰ�ϴ�ϰ�Ϭ�ϴ Ϯϴ�ϱϬ ϯϲ ϭϴ ϱϰ͘Ϭ Ϭ͘ϴϴ ϭ͘ϬϬ ϭ͘Ϭ

+PRWQRVW� NĜtGOD� XYHGHQi� Y WDEXOFH �� MH� XYHGHQD� SUR� FHOp� NĜtGOR� YþHWQČ� PtVW� NGH�

EXGH�SĜHNU\WR�WUXSHP��9 LGHiOQtP�SĜtSDGČ�]NRQYHUJXMH JHQHWLFNê�DOJRULWPXV SUR�VWHMQp�

]DGiQt� NH� VWHMQp� KRGQRWČ�� -DN� MH� YLGČW� ] YêVOHGNĤ� XYHGHQêFK� Y� SĜtOR]H� ��� 1DYUåHQê�

RSWLPDOL]DþQt�SURFHV�QHNRQYHUJXMH�SRNDåGp�NH�VWHMQp�NRQVWUXNFL��3ĜtþLQRX�WRKRWR�~ND]X�

MVRX� SUDYGČSRGREQČ� RSWLPDOL]DFH� MDN� JHRPHWULFNêFK� FKDUDNWHULVWLN�� WDN� SRþWĤ� YUVWHY�

MHGQRWOLYêFK� þiVWt�� 7tP� VH�PĤåH� GRVWDW� DOJRULWPXV� EČKHP� RSWLPDOL]DFH� GR� ÄORNiOQtKR�

H[WUpPX³�� = SUĤEČKX� RSWLPDOL]DFH� MH� YLGČW�� åH� SUĤPČU� ILWQHVV� KRGQRW� Y� SRSXODFL� MH�

YêUD]QČ� Y]GiOHQ� RG� LGHiOQtKR� UR]ORåHQt�� 7RWR� UR]ORåHQt� MH� ]SĤVREHQR� SĜHGHYãtP�

SRYDKRX� KRGQRWtFt� IXQNFH�� NWHUi� URVWH� H[SRQHQFLiOQČ� V SRþWHP� PtVW�� NGH� NRQVWUXNFH�

VHOåH��=iYLVORVW�KRGQRW�ILWQHVV�IXQNFH�QD�LWHUDFL MH�Y\NUHVOHQD�QD REUi]NX������



��

2EUi]HN����� 8Ni]NRYê�SUĤEČK�ILWQHVV�IXQNFH�RSWLPDOL]DþQtKR�SURFHVX��9ãHFKQ\�SUĤPČUQp�KRGQRW\�
QHMVRX�]REUD]HQ\�

9 GDOãtFK� þiVWHFK� WpWR� SUiFH� MH� XNi]iQR�� åH� Y SĜtSDGČ� RGGČOHQt� MHGQRWOLYêFK� GUXKĤ�

SURPČQQêFK� VH� YêVOHGN\� EXGRX� OLãLW� SRX]H� PLQLPiOQČ� 'DOãt� IDNWRU�� NWHUê� PRKO�

YêVOHGN\� RYOLYQLW� MH� YêUD]Qê UR]GtO� PH]L� SRþW\� PRåQRVWt� MHGQRWOLYêFK� SURPČQQêFK�

YOLYHP�QDVWDYHQêFK�RPH]HQt�

ϭϬ͘ϯ͘ KƉƚŝŵĂůŝǌĂĐĞ�Ϯ

3UR� RYČĜHQt� YOLYX� NyGRYiQt� SRþWX� YUVWHY� GR� DOJRULWPX� E\OD� SURYHGHQD� NRQWUROQt�

RSWLPDOL]DFH�V PtUQČ�]PČQČQêP�NyGRYiQtP�SRþWX�YUVWHY�YH�VPČUX����GR�SiVQLF��0tVWR�

WRKR�� DE\� E\OR� Y JHQX� MHGLQFH� XYHGHQR� SĜtPR� þtVOR� SRþWX� YUVWHY�� RGSRYtGDOR� ]YêãHQt�

SDWĜLþQpKR� JHQX� R� �� SĜLGiQt� �� YUVWHY� Yê]WXK\� SiVQLF�� 7tP� VH� VQtåLOR� ÄUR]OLãHQt³�

DOJRULWPX�SUR�RSWLPDOL]DFL�VWRMLQ� 'iOH�E\O\�DOJRULWPX�XUþHQ\�SRORK\�VWRMLQ�Y SURILOX�GOH�

YêVOHGNĤ�SĜHGFKR]t�RSWLPDOL]DFH� 3UR�NDåGp�UR]YUåHQt�NRQVWUXNFH�E\OD�SURYHGHQD�MHGQD�

RSWLPDOL]DFH� 0D[LPiOQt� SRþHW� YUVWHY�� NWHUp� E\OR XPRåQČQR DOJRULWPX� SRXåtW� QD�

GLPHQ]RYiQt� SiVQLF� E\O� RPH]HQ QD� ���� ÒþHOHP� WRKRWR� RPH]HQt� E\OR� RYČĜLW ]SĤVRE

GLPHQ]RYiQt� SiVQLF� DOJRULWPX�� 9êVOHGQp� KPRWQRVWL� SUR� W\WR� SDUDPHWU\� RSWLPDOL]DFH�

MVRX� XYHGHQ\� QD REUi]NX������ = YêVOHGNĤ� MH� ]ĜHMPp�� åH� VH� SURMHYLOR� QLåãt� ÄUR]OLãHQt³�

DOJRULWPX��.RPSOHWQt�YêVOHGN\�MVRX�XYHGHQ\�Y SĜtOR]H���



��

7DEXOND�� 9êVOHGN\����RSWLPDOL]DFH�SUR�YãHFKQ\�SRþW\�NRPRU�� �3�N��� SRþHW�NRPRU��6N�± SRþHW�YUVWHY�
������SUR�Q�WRX�NRPRUX�D�RYLQXWt�FHOp�NRQVWUXNFH��3�S�± SRORKD�SiVQLF��6SWRS�� SRþHW�Yê]WXåQêFK�YOiNHQ�
QD� KRUQt� SiVQLFL�� 6SERW� � SRþHW� Yê]WXåQêFK� YOiNHQ� QD� VSRGQt� SiVQLFL��0� � KPRWQRVW� SRORNĜtGOD�� 7:I� �
PD[LPiOQt�KRGQRWD�7VDL�:X�NULWHULD��6)T��PLQLPiOQt�KRGQRWD�MLVWRW\�VWDELOLW\�YH�VP\NX��6)[� �PLQLPiOQt�
KRGQRWD�MLVWRW\�VWDELOLW\�YH�WODNX�

W͘Ŭ͘ WŽůŽŚĂ�ƐƚŽũŝŶ�й ^Ŭ W͘ Ɖ�й ^ƉƚŽƉ ^ƉďŽƚ
D�
ŬŐ dtĨ ^&Ƌ ^&ǆ

ϰ Ϯϱ�ϰϬ�ϱϰ�ϴϬ ϰ�ϭϮ�ϭϮ�Ϭ�ϭϮ ϯϯ�ϱϬ ϯϮ ϮϬ ϱϳ͘ϳϰ Ϭ͘ϵϵϲ ϭ͘ϬϮ ϭ͘ϬϮϴ
ϱ ϮϬ�ϯϲ�ϰϴ�ϲϮ�ϴϬ ϴ�ϭϮ�ϰ�ϴ�Ϭ�ϴ Ϯϲ�ϱϲ ϯϮ ϭϮ ϱϳ͘ϭϮ Ϭ͘ϵϳϯ ϭ͘Ϭϱϴ ϭ͘Ϭϱϵ
ϲ ϭϱ�ϯϬ�ϰϭ�ϱϲ�ϲϲ�ϴϬ ϰ�ϴ�ϰ�ϭϮ�ϰ�Ϭ�ϴ ϭϵ�ϱϯ ϯϮ ϭϮ ϱϲ͘ϴϵ Ϭ͘ϴϵϭ ϭ͘Ϭϭϳ Ϭ͘ϵϵϴ
ϳ ϭϮ�ϮϬ�ϯϮ�ϰϴ�ϱϴ�ϲϳ�ϴϬ Ϭ ϴ�ϴ�ϭϮ�ϰ�ϰ�Ϭ�ϴ Ϯϱ�ϱϰ ϯϮ ϭϮ ϱϱ͘ϴϳ ϭ ϭ͘Ϭϰϯ ϭ
ϴ Ϯ�ϮϬ�ϯϬ�ϯϵ�ϰϵ�ϱϵ�ϲϴ�ϴϬ ϴ�ϰ�ϴ�ϰ�ϴ�ϴ�ϰ�Ϭ�ϴ Ϯϭ�ϱϯ Ϯϰ ϭϮ ϱϯ͘ϴϴ Ϭ͘ϵϳϳ ϭ͘ϬϬϯ ϭ͘ϭϮ

=�YêVOHGNĤ�XYHGHQêFK�Y WDEXOFH�� MH�YLGČW��åH�KPRWQRVWL�SUR�SRþHW�NRPRU���D���VH�

PtUQČ� ]OHSãLO\� 7DNWR� VHVWDYHQp� YêVOHGN\� E\O\� SRXåLW\� SUR� GDOãt� RSWLPDOL]DFL�� %\O\�

Y\EUiQ\� QHMOHSãt� YêVOHGN\� SURYHGHQêFK� RSWLPDOL]DFt�� GOH� KPRWQRVWL� D� VSOQČQt�

SHYQRVWQtFK�SRåDGDYNĤ��

2EUi]HN����� +PRWQRVW�NRQVWUXNFt�QDYUåHQêFK�JHQHWLFNêP�DOJRULWPHP��

= YêVOHGNĤ� E\O\� Y\ĜD]HQ\� YDULDQW\�� NWHUp� PČO\� Y\ããt� KPRWQRVW� QHER� PČO\ PDORX�

Y]GiOHQRVW PH]L� VWRMLQDPL� 7DNWR� Y\EUDQp� QDYUKRYDQp� YDULDQW\ E\O\ SRGUREHQ\ GDOãt�

RSWLPDOL]DFL� 5XþQČ�E\O\�]YêãHQ\ SRþW\ YUVWHY��NWHUp�Y\]WXåXMt�VSRGQt�SiVQLFL�WDN��DE\�

REVWiOD� Y�SHYQRVWQt� NRQWUROH� SĜL� ]iSRUQpP� QiVRENX ���� NWHUê� VH� XNi]DO� MDNR� NULWLFNê��

9êVOHGQp�NRQVWUXNFH�MVRX�XYHGHQ\�Y WDEXOFH����

ϱϵ͕ϭϳϲ

ϲϱ͕ϬϬϰ

ϱϴ͕ϱϱϰ ϱϴ͕ϮϬϴ

ϱϲ͕Ϯϯ
ϱϳ͕ϳϰ ϱϳ͕ϭϮ ϱϲ͕ϴϵ

ϱϱ͕ϴϳ

ϱϯ͕ϴϴ

ϱϬ

ϱϮ

ϱϰ

ϱϲ

ϱϴ

ϲϬ

ϲϮ

ϲϰ

ϲϲ

ϰ ϱ ϲ ϳ ϴ

,
ŵ
Žƚ
ŶŽ

Ɛƚ
�Ŭ

Ő

WŽēĞƚ�ŬŽŵŽƌ

Wƌƽŵ͘�ŚŵŽƚŶŽƐƚ DŝŶ͘�ŚŵŽƚŶŽƐƚ



��

7DEXOND��� 8SUDYHQp�NRQVWUXNFH�NĜtGHO�QD�QiVREHN��� �3�N��� SRþHW�NRPRU��6N�± SRþHW�YUVWHY������SUR�
Q�WRX�NRPRUX�D�RYLQXWt�FHOp�NRQVWUXNFH��3�S�± SRORKD�SiVQLF��6SWRS� � SRþHW�Yê]WXåQêFK�YOiNHQ�QD�KRUQt�
SiVQLFL��6SERW�� SRþHW�Yê]WXåQêFK�YOiNHQ�QD�VSRGQt�SiVQLFL��0�� KPRWQRVW�SRORNĜtGOD�

W͘Ŭ͘ WŽůŽŚĂ�ƐƚŽũŝŶ�й ^Ŭ W͘�Ɖ�й ^ƉƚŽƉ ^ƉďŽƚ D�ŬŐ

ϰ Ϯϱ�ϰϬ�ϱϰ�ϴϬ ϴ�ϭϮ�ϴ�ϰ�ϴ Ϯϱ�ϱϰ ϯϰ Ϯϭ ϲϭ͘ϰϯ
ϱ ϮϬ�ϯϲ�ϰϴ�ϲϮ�ϴϬ ϰ�ϭϲ�ϰ�ϴ�Ϭ�ϴ� Ϯϯ�ϱϬ ϯϰ Ϯϯ ϱϵ͘ϱϱ
ϲ ϭϱ�ϯϬ�ϰϭ�ϱϲ�ϲϲ�ϴϬ ϰ�ϴ�ϰ�ϭϮ�ϰ�Ϭ�ϴ� ϭϵ�ϱϯ ϯϮ Ϯϭ ϲϭ͘Ϯϯ
ϳ ϭϮ�ϮϬ�ϯϮ�ϰϴ�ϱϴ�ϲϳ�ϴϬ Ϭ�ϴ�ϴ�ϭϮ�ϰ�ϰ�Ϭ�ϴ� Ϯϱ�ϱϱ ϯϮ ϮϬ ϱϵ͘ϰϴ
ϴ ϭϬ�ϮϮ�ϯϮ�ϯϵ�ϰϵ�ϲϬ�ϲϴ�ϴϬ Ϭ�ϴ�ϰ�ϴ ϰ�ϴ�ϰ�Ϭ�ϴ� ϮϮ�ϲϬ Ϯϰ ϭϲ ϱϲ͘ϯϴ

7DNWR� XSUDYHQp� NRQVWUXNFH� MVRX� MLå� SRXåLWHOQp� SUR� QDYUåHQp� NĜtGOR�� = XSUDYHQêFK�

KPRWQRVWt� MH� YLGČW�� åH� KPRWQRVW� SĜLGDQêFK� YUVWHY� N SĜHQHVHQt� ]DWtåHQt� QD� QiVRENX� MH

SĜLEOLåQČ���NJ� 9 WDEXOFH��� MVRX�XYHGHQ\�SHYQRVWQt�VRXþLQLWHOH�SUR�MHGQRWOLYp�SĜtSDG\�

]DWČåRYiQt� NRQVWUXNFH� QD� KODGLQČ� SRþHWQtKR� ]DWtåHQt�� 9 WDEXOFH� �� MH� WDNp� XYHGHQD�

NRULJRYDQi�KPRWQRVW�SRORYLQ\�NĜtGOD�EH]�REODVWL�SĜHNU\Wp�WUXSHP�YČWURQČ�

7DEXOND���3HYQRVWQtFK�FKDUDNWHULVWLN\ NRQVWUXNFt SUR�QiVREN\�]DWtåHQt���D����3�N��� SRþHW�NRPRU��0NRU��
KPRWQRVW�SRORYLQ\�NĜtGOD�EH]�SURVWRUX�WUXSX��7:I�� PD[LPiOQt�KRGQRWD�7VDL�:X�NULWHULD��6)T��PLQLPiOQt�

KRGQRWD�MLVWRW\�VWDELOLW\�YH�VP\NX��6)[��PLQLPiOQt�KRGQRWD�MLVWRW\�VWDELOLW\�YH�WODNX�

ݏܽ݊ ൌ ͷǤ͵ ݏܽ݊ ൌ െ͵

W͘Ŭ͘ DŬŽƌ ŬŐ dtĨ ^&Ƌ ^&ǆ dtĨ ^&Ƌ ^&ǆ

ϰ ϱϵ͘Ϭ Ϭ͘ϰϵϵ ϭ͘Ϭϳ ϭ͘ϭϲ Ϭ͘ϯϰϲ Ϯ͘ϯϯϮ ϭ͘ϬϮϯ
ϱ ϱϳ͘Ϯϭ Ϭ͘ϱϬϰ ϭ͘ϬϬϱ ϭ Ϭ͘ϯϰϲ Ϯ͘Ϯϰϴ ϭ͘Ϭϯϵ
ϲ ϱϴ͘ϴϭ Ϭ͘ϰϭϲ ϭ͘Ϭϰϳ ϭ͘ϬϮϵ Ϭ͘ϯ ϭ͘ϯϰϯ ϭ͘Ϭϭϯ
ϳ ϱϳ͘Ϯ Ϭ͘ϱϮϰ ϭ͘Ϭϰϴ ϭ͘Ϭϴϴ Ϭ͘ϯϲ ϭ͘Ϯϵϯ ϭ͘Ϭϭϴ
ϴ ϱϰ͘Ϯ Ϭ͘ϱϳϵ ϭ͘Ϯϲϵ ϭ͘ϬϲϮ Ϭ͘ϯϴϰ ϭ͘ϲϭϴ ϭ͘Ϭϲ

3ĜL� SRGUREQČMãtP� ]NRXPiQt� NRQVWUXNFH� E\OR� ]MLãWČQR� åH� QČNWHUêFK þiVWHFK MH�

QDYUåHQi�NRQVWUXNFH�SĜHGLPHQ]RYiQD��9êVOHGQp�QDPiKiQt�MH�PQRKHP�PHQãt��QHå�MDNp�

E\� QDYUåHQi� VNODGED� E\OD� VFKRSQi� SĜHQpVW� 3UR� RYČĜHQt� VSUiYQRVWL� SĜHGFKR]tFK�

RSWLPDOL]DFt� E\OD� SURYHGHQD� NRQWUROD� SRORK\� VWRMLQ� D� SiVQLF� Y SURILOX D� RSWLPDOL]DFH�

VNODGE\�MHGQRWOLYêFK�~VHNĤ�

ϭϬ͘ϰ͘ KƉƚŝŵĂůŝǌĂĐĞ�ŐĞŽŵĞƚƌŝĞ

9 WRPWR�VSHFLILFNpP�SĜtSDGČ�E\OD� VNODGED� MHGQRWOLYêFK�þiVWt�XYHGHQD�GR�DOJRULWPX�

MDNR� SĜLGDQê� SDUDPHWU� KRGQRWtFt� IXQNFH�� NWHUi� E\OD� QiOHåLWČ� XSUDYHQD�� 9êVOHGNHP� MH�

SRORKD�VWRMLQ�D�SiVQLF�SUR�]DGDQRX�VNODGEX�NRQVWUXNFH��6NODGE\�NRPRU� NWHUp�E\O\�SĜL�

WpWR� RSWLPDOL]DFL� SRXåLW\� E\O\� SĜHY]DW\� ] YêVOHGNĤ� XSUDYHQêFK� QiYUKĤ� SUR� SĜHQRV�

]iSRUQpKR�QiVRENX�XYHGHQêFK�Y WDEXOFH ��� 3UR�NDåGê�QiYUK�VNODGE\�E\OR�SURYHGHQR���



��

FKRGĤ�RSWLPDOL]DFH�SUR�KRGQRWX�NODGQpKR�QiVRENX�݊ ൌ ͷǡ͵��9êVOHGN\�WpWR�RSWLPDOL]DFH�

MH�PRåQp�YLGČW�QD REUi]NX������

2EUi]HN����� +PRWQRVW�NRQVWUXNFt�SR�RSWLPDOL]DFL�JHRPHWULH

= YêVOHGNĤ�MH�]ĜHMPp��åH�NRQYHUJHQFH�ĜHãHQt�VH�YêUD]QČ�]OHSãLOD��3UĤPČUQp�KRGQRW\�

KPRWQRVWL� MVRX�YHOPL�EOt]Np�KRGQRWiP�PLQLPiOQt�KPRWQRVWL��.RPSOHWQt�YêVOHGN\� MVRX�

XYHGHQ\�Y SĜtOR]H����1ČNWHUp�QiYUK\� V PLQLPiOQt� KPRWQRVWt PXVHO\ EêW� XSUDYHQ\� WDN�

DE\� VSOĖRYDO\ SHYQRVWQt� SRGPtQN\� SUR� ]iSRUQê� QiVREHN� ݊ ൌ െ͵�� 7DNWR� XSUDYHQp�

YêVOHGN\ MVRX�XYHGHQ\�Y WDEXOFH�����

7DEXOND��� 9\EUDQp�YêVOHGN\�RSWLPDOL]DFH�JHRPHWULH�SUR�NRQVWDQWQt�VNODGEX��3�N��� SRþHW�NRPRU��6N ±
SRþHW�YUVWHY������SUR�Q�WRX�NRPRUX�D�RYLQXWt�FHOp�NRQVWUXNFH��3�S�± SRORKD�SiVQLF��6SWRS ± SRþHW

Yê]WXåQêFK�YOiNHQ�QD�KRUQt�SiVQLFL��6SERW � SRþHW�Yê]WXåQêFK�YOiNHQ�QD�VSRGQt�SiVQLFL��0�� KPRWQRVW�
SRORNĜtGOD�

W͘Ŭ͘ WŽůŽŚĂ�ƐƚŽũŝŶ�й ^Ŭ W͘�Ɖ�й ^ƉƚŽƉ ^ƉďŽƚ D�ŬŐ

ϰ Ϯϱ�ϰϬ�ϱϰ�ϴϬ ϴ�ϭϮ�ϴ�ϰ�ϴ ϯϭ�ϱϱ ϯϰ Ϯϰ ϱϵ͘ϰϮ
ϱ ϭϵ�ϯϳ�ϰϵ�ϲϮ�ϴϬ ϰ�ϭϲ�ϰ�ϴ�Ϭ�ϴ Ϯϴ�ϱϯ ϯϰ Ϯϰ ϱϴ͘ϲϱ
ϲ ϭϲ�Ϯϵ�ϰϭ�ϱϲ�ϲϲ�ϴϬ ϰ�ϴ�ϰ�ϭϮ�ϰ�Ϭ�ϴ ϮϮ�ϱϬ ϯϮ Ϯϯ ϱϳ͘ϱϯ
ϳ ϭϮ�Ϯϰ�ϯϳ�ϱϭ�ϲϬ�ϲϴ�ϴϬ Ϭ�ϴ�ϴ�ϭϮ�ϰ�ϰ�Ϭ�ϴ Ϯϰ�ϰϴ ϯϮ ϮϮ ϱϲ͘ϭϵ
ϴ ϭϭ�Ϯϭ�ϯϬ�ϯϵ�ϰϴ�ϱϵ�ϲϴ�ϴϬ Ϭ�ϴ�ϰ�ϴ�ϰ�ϴ�ϰ�Ϭ�ϴ ϭϳ�ϱϬ Ϯϰ ϭϲ ϱϰ͘ϯ

9 WDEXOFH��� MVRX�XYHGHQ\�SHYQRVWQt� VRXþLQLWHOH�SUR� MHGQRWOLYp�SĜtSDG\� ]DWČåRYiQt�

NRQVWUXNFH� QD� KODGLQČ� SRþHWQtKR� ]DWtåHQt�� 9 WDEXOFH� �� MH� WDNp� XYHGHQD� NRULJRYDQi�

KPRWQRVW�SRORYLQ\�NĜtGOD�EH]�REODVWL�SĜHNU\Wp�WUXSHP�YČWURQČ�

ϱϮ

ϱϯ

ϱϰ

ϱϱ

ϱϲ

ϱϳ

ϱϴ

ϱϵ

ϰ ϱ ϲ ϳ ϴ

,
ŵ
Žƚ
ŶŽ

Ɛƚ
�Ŭ

Ő

WŽēĞƚ�ŬŽŵŽƌ

WƌƽŵĢƌŶĄ�ŚŵŽƚŶŽƐƚ DŝŶŝŵĄůŶş�ŚŵŽƚŶŽƐƚ



��

7DEXOND��� 3HYQRVWQtFK�FKDUDNWHULVWLN\�NRQVWUXNFt�SUR�QiVREN\�]DWtåHQt���D����V RSWLPDOL]RYDQRX�
JHRPHWULt��3�N��� SRþHW�NRPRU��0NRU � KPRWQRVW�SRORYLQ\�NĜtGOD�EH]�SURVWRUX�WUXSX��7:I�� PD[LPiOQt�
KRGQRWD�7VDL�:X�NULWHULD��6)T �PLQLPiOQt�KRGQRWD�MLVWRW\�VWDELOLW\�YH�VP\NX��6)[ �PLQLPiOQt�KRGQRWD�

MLVWRW\�VWDELOLW\�YH�WODNX�

݊ ൌ ͷǤ͵ ݊ ൌ െ͵

W͘Ŭ͘ DŬŽƌ ŬŐ dtĨ ^&Ƌ ^&ǆ dtĨ ^&Ƌ ^&ǆ
ϰ ϱϳ͘ϭ Ϭ͘ϱϲϴ ϭ͘Ϭϱϭ ϭ͘Ϭϭϱ Ϭ͘ϯϲϲ Ϯ͘Ϯϴϰ ϭ͘Ϭϲϳ
ϱ ϱϲ͘ϰ Ϭ͘ϱϱϳ ϭ͘Ϭϲϵ ϭ͘ϬϬϵ Ϭ͘ϯϰϳ Ϯ͘Ϭϰϯ ϭ͘Ϭϲϭ
ϲ ϱϱ͘ϯ Ϭ͘ϱϮ ϭ͘ϬϬϴ ϭ͘ϬϬϴ Ϭ͘ϯϰϱ ϭ͘ϰϯϵ ϭ͘Ϭϰ
ϳ ϱϰ͘Ϭ Ϭ͘ϲϯϵ ϭ͘Ϭϵϴ ϭ͘Ϭϭ Ϭ͘ϰϮϮ Ϯ͘ϰϵϯ ϭ͘Ϭϱϳ
ϴ ϱϮ͘Ϯ Ϭ͘ϲϴϰ ϭ͘ϭϱϵ ϭ͘ϭϱϰ Ϭ͘ϰϱ Ϯ͘ϭϭϵ ϭ͘ϭϲϯ

ϭϬ͘ϱ͘ KƉƚŝŵĂůŝǌĂĐĞ�ƐŬůĂĚďǇ

9 GDOãt�Ii]L�RSWLPDOL]DFH�QHE\O\�YUVWY\�SĜLGiYiQ\�GR�NRQVWUXNFH�SR�þWYHĜLFtFK��7tPWR�

NURNHP�VH�]YêãLOR ÄUR]OLãHQt³�RSWLPDOL]DþQtKR�DOJRULWPX�D�WHQ E\O�SDN VFKRSHQ�Y\WYRĜLW�

NRQVWUXNFH� V QLåãtP� SRþWHP� YUVWHY� D� WtP� L� V� QLåãt� KPRWQRVWt�� 6NODGED� QDYtMHQi� QD�

NRPRU\� NĜtGOD� E\OD� L� Y WRPWR� SĜtSDGČ� RULHQWRYiQD� YH� VPČUX� േͶͷιǤ 9 JHQHFK� E\OD�

VNODGED�RSČW�UHSUH]HQWRYiQD SRþWHP�YUVWHY� Y WRPWR�SĜtSDGČ�SĜtPR��7HG\�þtVOR�XYHGHQp�

Y JHQX� SĜtPR� RGSRYtGDOR� SRþWX� YUVWHY�� NWHUêP� E\OD� NRQVWUXNFH� RYLQXWD�� 9UVWY\� VH Y

MHGQRWOLYêFK� þiVWHFK� NRQVWUXNFH� VWĜtGDO\�� 3UYQt� YUVWYD� PČOD� YåG\� NODGQRX� RULHQWDFL� D�

NDåGi�GDOãt�YUVWYD�PČOD�RULHQWDFL�RSDþQRX�QHå�WD�SĜHGFKR]t��

2SWLPDOL]DFH�E\OD�SURYHGHQD�SUR�YêãH�RSWLPDOL]RYDQp�SRORK\�VWRMLQ��NWHUp�E\O\�RSČW�

SĜHGiQ\�DOJRULWPX�MDNR�SDUDPHWU\�NRQVWUXNFH��3ĜL�SURYiGČQt�RSWLPDOL]DFH�NRQVWUXNFH VH�

XNi]DOR�� åH� QiYUK\� VNODGHE� SRX]H� SUR� SĜHQRV� NODGQpKR� QiVRENX� ݊ ൌ ͷ MLå� QHO]H�

MHGQRGXãH� XSUDYLW� WDN�� DE\� E\O\� VFKRSQp� SĜHQpVW� MDN� NODGQp�� WDN� ]iSRUQp� QiVREN\��

$OJRULWPXV� E\O� SUR� WHQWR� QiYUK� XSUDYHQ� WDN� DE\� NRQWURORYDO� SHYQRVWQt� NULWpULD� SĜL�

NULWLFNpP� ]iSRUQpP� D� NODGQpP� QiVRENX�� 9êVOHGQp� KRGQRW\� KPRWQRVWt� MVRX� XYHGHQ\�

QD REUi]NX�������



��

2EUi]HN�����9êVOHGQi�KPRWQRVW�NRQVWUXNFt�SUR�REHFQRX�VNODGEX�]�YUVWHY�േ Ͷͷι

9êVOHGQp�NRQVWUXNFH�GRViKO\ QLåãtFK�KPRWQRVWt�QHå�SĜL�SĜHGFKR]tFK�RSWLPDOL]DFtFK��

8�QČNWHUêFK�YDULDQW�SRþWX�NRPRU�E\O�SRNOHV�YêUD]QČMãt�QHå�X�MLQêFK��/]H�XYDåRYDW��åH�

SUR� YDULDQW\� SRþWĤ� NRPRU�� SUR� NWHUp� VH� KPRWQRVW� VQtåLOD� SRX]H� PLQLPiOQČ� E\O\�

QHVSUiYQČ�]YROHQ\�SRORK\�VWRMLQ�NRQVWUXNFH��8Ni]DOR VH��åH SĜLGiYiQtP�YUVWHY�SR���MH�

NRQVWUXNFH� ]E\WHþQČ� QDGGLPHQ]RYiQD D� åH� SĜL� SĜLGiYiQt� YUVWHY� SR� MHGQp� MH� GRVDåHQR�

QLåãt�KPRWQRVWL��

7DEXOND��� 9êVOHGQp�NRQVWUXNFH�RSWLPDOL]DFH�VNODGE\�3�N��� SRþHW�NRPRU��6N ± SRþHW�YUVWHY������SUR�
Q�WRX�NRPRUX�D�RYLQXWt�FHOp�NRQVWUXNFH��3�S�± SRORKD�SiVQLF��6SWRS ± SRþHW�Yê]WXåQêFK�YOiNHQ�QD�KRUQt�

SiVQLFL��6SERW � SRþHW�Yê]WXåQêFK�YOiNHQ�QD�VSRGQt�SiVQLFL��0�� KPRWQRVW�SRORNĜtGOD�

W͘Ŭ͘ WŽůŽŚĂ�ƐƚŽũŝŶ�й ^Ŭ W͘�Ɖ�й ^ƉƚŽƉ ^ƉďŽƚ D�ŬŐ

ϰ Ϯϱ�ϰϬ�ϱϰ�ϴϬ ϲ ϭϬ�ϵ�Ϭ�ϭϬ Ϯϳ�ϰϴ ϯϰ Ϯϯ ϱϱ͘Ϯϱ
ϱ ϭϵ�ϯϳ�ϰϵ�ϲϮ�ϴϬ Ϯ�ϭϱ�ϰ�ϳ�Ϭ�ϭϬ Ϯϳ�ϱϬ ϯϰ ϮϮ ϱϴ͘Ϭϰ
ϲ ϭϲ�Ϯϵ�ϰϭ�ϱϲ�ϲϲ�ϴϬ Ϯ�ϳ�ϱ�ϭϮ�ϰ�Ϭ�ϵ Ϯϱ�ϰϵ ϯϰ Ϯϭ ϱϱ͘ϳ
ϳ ϭϮ�Ϯϰ�ϯϳ�ϱϭ�ϲϬ�ϲϴ�ϴϬ Ϭ�ϳ�ϵ�ϭϭ�ϰ�Ϯ�Ϯ�ϭϬ ϯϬ�ϰϴ ϯϰ ϮϮ ϱϱ͘ϵϵ
ϴ ϭϭ�Ϯϭ�ϯϬ�ϯϵ�ϰϴ�ϱϵ�ϲϴ�ϴϬ Ϭ�ϲ�ϱ�ϴ�ϰ�ϴ�ϰ Ϭ�ϵ Ϯϲ�ϰϴ Ϯϴ ϭϵ ϱϭ͘ϯϲ

2YãHP� SUR� QČNWHUp� NRQVWUXNFH� SURJUDP� QHQDãHO� YDULDQW\�� NWHUp� E\� E\O\� VFKRSQ\�

SĜHQRVX� MDN�NODGQpKR�� WDN� ]iSRUQpKR�QiVRENX� 3HYQRVWQt� VRXþLQLWHOH SUR�QiVREHN�Q ��

D Q� ��� NRQVWUXNFt�SRSVDQêFK�Y WDEXOFH��� MVRX�XYHGHQ\�Y WDEXOFH����
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WŽēĞƚ�ŬŽŵŽƌ

WƌƽŵĢƌŶĄ�ŚŵŽƚŶŽƐƚ DĂǆŝŵĄůŶş�ŚŵŽƚŶŽƐƚ



��

7DEXOND��� 3HYQRVWQt�VRXþLQLWHOH�SUR�Y\EUDQp�QDYUåHQp�NRQVWUXNFH��3�N��� SRþHW�NRPRU��0NRU � KPRWQRVW�
SRORYLQ\�NĜtGOD�EH]�SURVWRUX�WUXSX��7:I�� PD[LPiOQt�KRGQRWD�7VDL�:X�NULWHULD��6)T �PLQLPiOQt�KRGQRWD�

MLVWRW\�VWDELOLW\�YH�VP\NX��6)[ �PLQLPiOQt�KRGQRWD�MLVWRW\�VWDELOLW\�YH�WODNX�

݊ ൌ ͷǤ͵ ݊ ൌ െ͵

W͘Ŭ͘ DŬŽƌ ŬŐ dtĨ ^&Ƌ ^&ǆ dtĨ ^&Ƌ ^&ǆ

ϰ ϱϯ͘Ϯ Ϭ͘ϴϯϵ ϭ͘ϬϮϯ ϭ͘ϬϬϳ Ϭ͘ϱϮϵ Ϭ͘ϴϭϮ ϭ͘ϬϯϮ
ϱ ϱϱ͘ϴ Ϭ͘ϲϭϱ ϭ͘Ϭϱϴ ϭ͘ϬϬϱ Ϭ͘ϰϬϵ ϭ͘ϭϮ ϭ͘Ϭϭϲ
ϲ ϱϯ͘ϱ Ϭ͘ϲϮϲ ϭ͘ϬϮ ϭ͘Ϭϭϭ Ϭ͘ϰϭϭ ϭ͘ϭϱ ϭ͘ϬϮ
ϳ ϱϯ͘ϴ Ϭ͘ϴϭϵ ϭ͘ϭϬϴ Ϭ͘ϵϵϴ Ϭ͘ϱϭϭ ϭ͘ϯϱϴ ϭ͘Ϭϳϵ
ϴ ϰϵ͘ϰ Ϭ͘ϴϵϲ ϭ͘ϬϮϳ ϭ͘ϬϮϴ Ϭ͘ϱϰϱ ϭ͘ϭϳϮ ϭ͘ϭϰϭ

ϭϭ͘ KǀĢƎĞŶş�ŵĞƚŽĚŽƵ�D<W

3UR� RYČĜHQt� SODWQRVWL� YêVOHGNĤ� XYHGHQêFK� Y SĜHGFKR]tFK� NDSLWROiFK� E\O� VHVWDYHQ�

YêSRþHW�Y SURJUDPX 6LHPHQV 1[���� 2YČĜHQt�E\OR�SURYHGHQR�MDN�SUR�V\PHWULFNRX��WDN�

SUR�QHV\PHWULFNRX�VNODGEX�NRQVWUXNFH�

ϭϭ͘ϭ͘ ^ǇŵĞƚƌŝĐŬĄ�ƐŬůĂĚďĂ�ŬŽŶƐƚƌƵŬĐĞ

.RQVWUXNFH� NĜtGOD� NWHUi� E\OD� SUR� WRWR� RYČĜHQt� ]YROHQD� E\OD� NRQVWUXNFH VH ãHVWL�

NRPRUDPL�� NWHUi�E\OD�QDYUåHQD RSWLPDOL]DþQtP�DOJRULWPHP�JHRPHWULH�Y NDSLWROH�������

9\EUDQi NRQVWUXNFH�VLFH�QHQt�]H�YãHFK�NRQVWUXNFt�QHMOHKþt� DOH�QDEt]t�UHODWLYQČ GREURX�

Y\URELWHOQRVW� D� ]iURYHĖ� V GRVWDWHþQČ� YHONêP� SURVWRUHP�PH]L� GXWLQDPL SUR� SĜtSDGQRX�

LQVWDODFL�EDWHULt�SUR�SRKRQ�YČWURQČ��3RSLV�NRQVWUXNFH� MH�XYHGHQ�Y WDEXOFH���� +RGQRW\

VRXþLQLWHOĤ�EH]SHþQRVWL�MVRX�XYHGHQ\�Y�

7DEXOND��� 3RSLV�NRQVWUXNFH�SUR�RYČĜRYDFt�0.3�YêSRþHW �3�N��� SRþHW�NRPRU��6N ± SRþHW�YUVWHY������
SUR�Q�WRX�NRPRUX�D�RYLQXWt�FHOp�NRQVWUXNFH��3�S�± SRORKD�SiVQLF��6SWRS ± SRþHW�Yê]WXåQêFK�YOiNHQ�QD�KRUQt�

SiVQLFL��6SERW ± SRþHW Yê]WXåQêFK�YOiNHQ�QD�VSRGQt�SiVQLFL�

W͘Ŭ͘ WŽůŽŚĂ�ƐƚŽũŝŶ�й ^Ŭ W͘�Ɖ�й ^ƉƚŽƉ ^ƉďŽƚ

ϲ ϭϲ�Ϯϵ�ϰϭ�ϱϲ�ϲϲ�ϴϬ ϰ�ϴ�ϰ�ϭϮ�ϰ�Ϭ�ϴ ϮϮ�ϱϬ ϯϮ Ϯϯ

=YROHQi� NRQVWUXNFH� MH� ]REUD]HQD� QD REUi]NX������ .RQVWUXNFH� E\OD Y\PRGHORYiQD�

SRPRFt� SORFK� Y VRIWZDUX� 1[� 9 PRGHOX� VH� QHQDFKi]t� þiVW� NĜtGOD�� NWHUi� MH� ]D� �� ��

KORXEN\� NĜtGOD�� SURWRåH� WDWR� þiVW� NĜtGOD� QHQt� XYDåRYiQD� MDNR� QRVQi� 1iVOHGQČ� E\OD�

Y\VtĢRYiQD þWYHUFRYRX�PDSRYDQRX�VtWt�R�YHOLNRVWL�KUDQ\����PP��7DNWR�SĜLSUDYHQp�VtWL�

E\O\ SĜLĜD]HQ\� RGSRYtGDMtFt� PDWHULiORYp� VNODGE\� WDN�� MDN� E\O\� QDYUåHQ\� EČKHP�

RSWLPDOL]DFH��9HONi�SR]RUQRVW�E\OD�YČQRYiQD�VSUiYQpPX�QDVWDYHQt�RULHQWDFH�ODPLQiWX��



��

2ULHQWDFH� KODYQt� RV\� ODPLQiWX� E\OD� QDVWDYHQD� VKRGQi� V JOREiOQt� RVRX� ]�� 3UR� GRVDåHQt�

VSUiYQpKR�SRĜDGt�YUVWHY�E\O\�NRQWURORYiQ\�QRUPiORYp�VPČU\�HOHPHQWĤ��

2EUi]HN����� 6NLFD�RYČĜRYDQp�NRQVWUXNFH

1D� WDNWR� SĜLSUDYHQê� PRGHO� E\O\� DSOLNRYiQ\� RNUDMRYp� SRGPtQN\�� 1D� NRQHF� NĜtGOD�

E\OD�DSOLNRYiQD�RNUDMRYi�SRGPtQND�RGSRYtGDMtFt�YHWNQXWt��3UR�YãHFKQ\�HOHPHQW\�QD�WpWR�

VWUDQČ�NĜtGOD�E\OR�QDVWDYHQR�RPH]HQt�YãHFK�VWXSĖĤ�YROQRVWL��

2EUi]HN����� 5R]ORåHQt�VNODGE\�Y ĜH]X�NĜtGOD GOH�SĜtORK\��

3UR�NĜtGOR�E\O\�SURYHGHQ\�QHOLQHiUQt�VWDWLFNp�DQDOê]\�SUR�SĜtSDG\�]DWtåHQt�QiVREN\�

����D� ��� 1D�FHOp�NĜtGOR�E\OR�DSOLNRYiQR�]DWtåHQt� ]U\FKOHQtP�Y ]iSRUQpP�VPČUX�RV\� \�

Y\QiVREHQp�RGSRYtGDMtFtP�QiVRENHP�D�VRXþLQLWHOHP�EH]SHþQRVWL��3RVRXYDMtFt�VtOD�E\OD�

]DYHGHQD� GR� NRQVWUXNFH� SĜHV� GUXKRX� VWRMLQX� Y �� ��KORXEN\� NĜtGOD�� �1D� WXWR� VWRMLQX�

E\OR DSOLNRYiQR�UR]ORåHQt�VtO\�SR�UR]SČWt��3URILO�WpWR�VtO\�RGSRYtGDO�UR]ORåHQt�Y]WODNX�SR�

NĜtGOH� SUR� RGSRYtGDMtFt� UHåLP� ]DWČåRYiQt�� =DWtåHQt� NURXWtFtP� PRPHQWHP� E\OR�

DSOLNRYiQR� QD� FHORX� NRQVWUXNFL�� .URXWtFt� PRPHQW� PXVHO� EêW� SĜHSRþWHQ� N RVH�

SURFKi]HMtFt�GUXKRX�VWRMLQRX��



��

2EUi]HN����� 5R]ORåHQt Y]WODNX�SR�UR]SČWt

3UR�]DWtåHQp�NĜtGOR�E\O\�SURYHGHQ\�QHOLQHiUQt�VWDWLFNp�DQDOê]\�V SRYROHQêPL�YHONêPL�

GHIRUPDFHPL�NRQVWUXNFH��7\WR�DQDOê]\�XPRåĖXMt�XåLYDWHOL�Y\ãHWĜLW�SHYQRVW�NRQVWUXNFH�

L MHMt�VWDELOLWX�SĜL�]DWČåRYiQt��

ϭϭ͘ϭ͘ϭ͘ EĄƐŽďĞŬ�Ŷсϱ͘ϯ

3UĤK\E� NRQVWUXNFH� SĜL� QDPiKiQt� QD� PD[LPiOQtP� NODGQpP� QiVRENX� ���� MH�

QD REUi]NX ������ 0D[LPiOQt� KRGQRWD� SUĤK\EX� QD� NRQFL� NĜtGOD� GRViKOD� SĜL� SRþHWQtP�

]DWtåHQt�KRGQRW\������PP�

2EUi]HN����� 3UĤK\E�NRQVWUXNFH�SUR�Q ���

9êVOHGN\�DQDOê]\�XNi]DO\ ]WUiWX�VWDELOLW\�QD�QČNROLND�PtVWHFK�NRQVWUXNFH��7DWR�PtVWD�

MVRX�YL]XDOL]RYiQD�QD REUi]NX� ������ 3UR� YL]XDOL]DFL�PtVW� ]WUiW\� VWDELOLW\ E\OR� SRXåLWR�

QDWRþHQt�HOHPHQWĤ�



��

2EUi]HN����� 1DWRþHQt�HOHPHQWĤ�V XSUDYHQêP�PČĜtWNHP SUR�QiVREHN�]DWtåHQt�Q �

0tVWD� VH� ]WUiWRX� VWDELOLW\� E\OD� SURYČĜHQD� QD VHOKiQt� PDWHULiOX�� 9 PtVWHFK� ]WUiW\�

VWDELOLW\� E\OR� ]NRQWURORYiQR� SHYQRVWQt� NULWpULXP� SRGOH� 7VDL�:X� SUR� YãHFKQ\� YUVWY\�

NRQVWUXNFH��9 SUYQt� YUVWYČ� NRQVWUXNFH� VH� XNi]DOR�� åH� GRFKi]t� N SRUXãH� YUVWY\� Y PtVWČ�

þWYUWp�NRPRU\�QD�KUDQLFL�PH]L�SiVQLFHPL� MDN MH�YLGČW�QD REUi]NX������

2EUi]HN����� 7VDL�:X�NULWpULXP�SUR�SUYQt�YUVWYX�X�NRĜHQH�NĜtGOD SĜL�QiVRENX�]DWtåHQt�Q �

3RNXG� FKFHPH� WHQWR� YêSRþHW� VURYQDW� V DQDO\WLFNêP� YêSRþWHP� MH� ]DSRWĜHEt� VL�

XYČGRPLW�� åH� SĜL� QiYUKX� MVPH� XYDåRYDOL� UR]ORåHQt� KPRWQRVWL� SR� UR]SČWt� NĜtGOD� MDNR�



��

REGpOQtNRYp�� 0.3� PRGHO� WXWR� VNXWHþQRVW� QHUHIOHNWXMH�� 9 SĜtSDGČ� NRQWUROQtKR� 0.3�

YêSRþWX� E\O\ QD� FHORX� NRQVWUXNFL� DSOLNRYiQ\� VNODGE\� RGSRYtGDMtFt� VNODGEČ� SUR�

QiYUKRYê�ĜH]�Y ����P�RG�RV\�V\PHWULH�YČWURQČ��3UR�RYČĜHQt�]PČQ\�VWUXNWXUiOQt�VWDELOLW\�

E\OR�Y SURJUDPX�XSUDYHQR�QDVWDYHQt�UR]ORåHQt�KPRWQRVWL�SR�UR]SČWt�QD�OLFKREČåQtNRYp�

3R� WpWR� ]PČQČ� XNi]DO� XSUDYHQê� YêSRþHW�� åH� E\� PČOR� GRMtW� NH� ]WUiWČ� VWDELOLW\��

0LQLPiOQt� VRXþLQLWHO� EH]SHþQRVWL� NRQVWUXNFH� E\O� XUþHQ� 6)  ������ 7DWR� KRGQRWD�

RGSRYtGi�VHOKiQt�SURMHYHQpKR�Y VLPXODFL�

ϭϭ͘ϭ͘Ϯ͘ EĄƐŽďĞŬ�Ŷ с Ͳϯ

$QDOê]D NRQVWUXNFH�PHWRGRX� NRQHþQêFK� SUYNĤ� SUR� QiVREHN� ]DWtåHQt� ݊ ൌ െ͵ E\OD�

SURYHGHQD�VWHMQêP�]SĤVREHP�MDNR�DQDOê]D�SUR�QiVREHN�NODGQê��%\OD�]PČQČQD�YHOLNRVW�

VtO\�D�NURXWtFtKR�PRPHQWX� 1D REUi]NX������MH�Y\NUHVOHQR QDWRþHQt�HOHPHQWĤ��= REUi]NX�

MH�SDWUQp� åH�NH�]WUiWČ�VWDELOLW\�GRFKi]t�Y SUYQt�NRPRĜH�D�Y SRVOHGQt�NRPRĜH�QD�WODþHQp�

VWUDQČ�SRWDKX�

2EUi]HN����� 1DWRþHQt�HOHPHQWĤ >�@ V XSUDYHQêP�PČĜtWNHP�SUR�QiVREHN�]DWtåHQt�Q ��

0tVWD� V YLGLWHOQRX� ]WUiWRX� VWDELOLW\� E\OD SURYČĜHQD� QD� SHYQRVWQt� VHOKiQL� YH� YãHFK�

YUVWYiFK�GOH�SHYQRVWQtKR�7VDL�:X�NULWpULD��3ĜL�]iSRUQpP�QiVRENX�VH�QHXNi]DOR�VHOKiQt�

Y åiGQp� ] YUVWHY�� 1D REUi]NX� ���� MH� YLGČW 7VDL�:X NULWpULXP� SUR� SUYQt� YUVWYX�

NRQVWUXNFH�



��

2EUi]HN����� 7VDL�:X NULWpULXP�SUR�SUYQt�YUVWYX�X�NRĜHQH�NĜtGOD�SĜL�QiVRENX�]DWtåHQt�Q ��

ϭϭ͘Ϯ͘ EĞƐǇŵĞƚƌŝĐŬĄ�ƐŬůĂĚďĂ�ŬŽŶƐƚƌƵŬĐĞ

3UR� RYČĜHQt� YêSRþWĤ� E\OD� RSČW� ]YROHQD� ��NRPRURYi� NRQVWUXNFH� SRSVDQi�

Y NDSLWROH ������6WHMQČ�MDNR�X�VNODGE\�V\PHWULFNp�QDEt]t�WHQWR�QiYUK�YČWãt�SURVWRU�XYQLWĜ�

NĜtGOD� D� OHSãt� WHFKQRORJLþQRVW� NRQVWUXNFH�� 3RORKD� VWRMLQ� Y NRQVWUXNFL� MH� VWHMQi� MDNR�

Y SĜHGFKR]tP�SĜtSDGČ�YL]�REUi]HN�������6NODGED�MH�Y WRPWR�SĜtSDGČ�YêUD]QČ�RGOLãQi�D�MH�

XYHGHQD�Y�SĜtOR]H�� SR]LFH�MHGQRWOLYêFK�R]QDþHQt�VNODGE\�RGSRYtGi�REUi]HN�������

7DEXOND��� 2YČĜRYDFt�NRQVWUXNFH�V QHV\PHWULFNRX�VNODGERX �3�N��� SRþHW�NRPRU��6N ± SRþHW�YUVWHY�
�����SUR�Q�WRX�NRPRUX�D�RYLQXWt�FHOp�NRQVWUXNFH��3�S�± SRORKD�SiVQLF��6SWRS ± SRþHW�Yê]WXåQêFK�YOiNHQ�QD�

KRUQt�SiVQLFL��6SERW � SRþHW�Yê]WXåQêFK�YOiNHQ�QD�VSRGQt�SiVQLFL�

W͘Ŭ͘ WŽůŽŚĂ�ƐƚŽũŝŶ�й ^Ŭ W͘�Ɖ�й ^ƉƚŽƉ ^ƉďŽƚ

ϲ ϭϲ�Ϯϵ�ϰϭ�ϱϲ�ϲϲ�ϴϬ Ϯ�ϳ�ϱ�ϭϮ�ϰ�Ϭ�ϵ Ϯϱ�ϰϵ ϯϰ Ϯϭ

9êSRþHW�E\O�SĜLSUDYHQ�VWHMQêP�]SĤVREHP�MDNR�SĜL�SĜHGFKR]tP�YêSRþWX��%\O\�SRXåLW\�

VWHMQp�SDUDPHWU\�VtWČ�D�RNUDMRYp�SRGPtQN\�

ϭϭ͘Ϯ͘ϭ͘ EĄƐŽďĞŬ�Ŷсϱ͘ϯ

3UĤK\E�QHV\PHWULFNp�VNODGE\�NRQVWUXNFH�MH�YČWãt� QHå�SUĤK\E�NRQVWUXNFH�SUR�VNODGEX�

V\PHWULFNRX� PD[LPiOQt� KRGQRWD� SUĤK\EX� E\OD� ͳͺ ݉݉�� 9êVOHGN\� DQDOê]\� XNi]DO\�

]WUiWX�VWDELOLW\�QD�QČNROLND�PtVWHFK�NRQVWUXNFH��3UREOHPDWLFNp�þiVWL�NRQVWUXNFH�MVRX�QD

REUi]NX������



��

2EUi]HN����� 1DWRþHQt�HOHPHQWĤ�>�@�V�XSUDYHQRX�VWXSQLFt

-H� YLGČW�� åH� NRQVWUXNFH� ]WUiFt� VWDELOLWX� Y SRVOHGQt� NRPRĜH� SUDYGČSRGREQČ� Y WODNX��

=WUiWD� VWDELOLW\� Y WRPWR� PtVWČ� E\OD� RþHNiYDQi� L� DQDO\WLFNpKR� YêSRþWX�� %\O\�

]NRQWURORYiQ\� NULWpULD� SRUXãHQt� YUVWHY� ODPLQiWĤ� D� E\OR� QDOH]HQR� VHOKiQt� SUYQt� YUVWY\�

ODPLQiWX� PLPR� PtVWR� ]WUiW\� VWDELOLW\�� (OHPHQW\�� NWHUp� VHOKDO\�� E\O\� EOt]NR� RNUDMRYp�

SRGPtQN\�D�O]H�SĜHGSRNOiGDW��åH�WRWR�VHOKiQt�MH�]SĤVREHQR�SUiYČ�WRXWR�VNXWHþQRVWt�

2EUi]HN������ 7VDL�:X�NULWpULXP�SUR�SUYQt�YUVWYX�X�NRĜHQH�NĜtGOD�SĜL�QiVRENX�]DWtåHQt�Q �



��

ϭϭ͘Ϯ͘Ϯ͘ EĄƐŽďĞŬ�Ŷ с Ͳϯ

1HOLQHiUQt� VWDWLFNi� DQDOê]\� E\OD� SURYHGHQD� VWHMQêP� ]SĤVREHP� MDNR� E\OR� SRSViQR�

YêãH�� %\OR� ]PČQČQR� ]DWtåHQt� NRQVWUXNFH� QD� QiVREHN� ]DWtåHQt� Q�  � ���� E\OR� GRVDåHQR�

SRGREQêFK� YêVOHGNĤ� MDNR� SUR� V\PHWULFNRX� VNODGEX� NRQVWUXNFH�� 0D[LPiOQt� SRVXQXWt�

HOHPHQWĤ�E\OR�����PP��3RGREQČ�MDNR�Y SĜtSDGČ�V\PHWULFNp�NRQVWUXNFH�GRãOR�NH�]WUiWČ�

VWDELOLW\�Y PtVWČ�SRVOHGQt���NRPRU\�QD�WODþHQp�VWUDQČ�NRQVWUXNFH�YL]

2EUi]HN������ 1DWRþHQt�HOHPHQWĤ�>�@ SUR�QHV\PHWULFNRX�VNODGEX�D�QiVREHN�]DWtåHQt�Q ��

3ĜL� NRQWUROH� SHYQRVWQtFK� NULWpULt� 7VDL�:X� QHE\O\� QDOH]HQ\� åiGQi� VHOKiQt� QD�

NRQVWUXNFL�� %\OD� WHG\� RYČĜHQD� GREUi� VKRGD� PH]L� DQDO\WLFNêP� YêSRþWH� D� PHWRGRX�

NRQHþQêFK�SUYNĤ�



��

2EUi]HN������ 7VDL�:X�NULWpULXP�SUR�SUYQt�YUVWYX�X�NRĜHQH�NĜtGOD�SUR�QHV\PHWULFNRX�VNODGEX�SĜL�
QiVRENX�]DWtåHQt�Q ��

ϭϮ͘ KǀĢƎŽǀĂĐş�ŬŽŶƐƚƌƵŬĐĞ�

3UR� VURYQiQt� QDYUåHQêFK� RSWLPDOL]DFt� V NRQYHQþQt� NRQVWUXNFt� NĜtGOD� YČWURQČ� E\OR

]DSRWĜHEt� VWDQRYLW� DOHVSRĖ SĜLEOLåQČ� KPRWQRVW� NRQYHQþQt� NRQVWUXNFH�� 3URWR� E\OD�

QDYUåHQD�MHGQRGXFKi�NRQYHQþQt�NRQVWUXNFH��NWHURX�MH�PRåQp�Y\URELW�UXþQt�ODPLQDFt��

3UR SHYQRVWQt�QiYUK�NRQYHQþQt�NRQVWUXNFH�E\O�SRXåLW�YêSRþHW�SRSVDQê�Y NDSLWROiFK�

� D����3URJUDP�E\O�PtUQČ�XSUDYHQ� WDN� DE\�XPRåĖRYDO�]DGiYiQt� UĤ]QêFK�PDWHULiOĤ�GR�

MHGQRWOLYêFK�þiVWt�NRQVWUXNFH��.RQVWUXNFH�Y WRPWR�SĜtSDGČ�E\OD�]YROHQD�GYRXNRPRURYi�

V KODYQtP QRVQtNHP� Y PtVWČ� QHMYČWãt� WORXãĢN\� SURILOX� ����� �� KORXEN\� SURILOX��� 3ĜL�

GLPHQ]RYiQt� WRKRWR� SUĤĜH]X� E\O\� SRXåLW\� VHQGYLþRYp� PDWHULiO\�� 3UR� SĜtSDG� WRKRWR�

QiYUKX�E\OR QXWQp�VWDQRYLW�PDWHULiORYp�YODVWQRVWL�YUVWHY�V QLåãtP�SRPČUHP�Yê]WXåH�YH�

YêVOHGQpP�PDWHULiOX��7\WR� YODVWQRVWL E\O\� SĜHSRþWHQ\�Y SRPČUX�REMHPRYêFK�SRPČUĤ��

3UR�PDWHULiORYp� YODVWQRVWL� SRVN\WQXWp� ~VWDYHP� E\O� XYDåRYiQ� REMHPRYê� SRGtO� Yê]WXåH�

�� ��� 3UR� KRGQRW\� SĜL� UXþQt� ODPLQDFL� E\OD� VWDQRYHQD� KRGQRWD� REMHPRYpKR SRGtOX

Yê]WXåH� ��� ��� 0DWHULiORYp� YODVWQRVWL� E\O\� SĜHSRþWHQ\� GOH� SUDYLGHO� ODPLQDþQt� WHRULH��

+RGQRW\� PHFKDQLFNêFK� YODVWQRVWt� SUR� VWUXNWXUiOQt� SČQX� 5RKDFHO� E\O\� SRVN\WQXW\�

~VWDYHP�

7DEXOND��� 0DWHULiORYp�YODVWQRVWL�SRXåLWp�SĜL�QiYUKX�NRQYHQþQt NRQVWUXNFH

DĂƚĞƌŝĄů �ϭ�
DWĂ

�Ϯ�
DWĂ ʆϭϮ 'ϭϮ�

DWĂ
yd�

DWĂ
y��

DWĂ
zd�

DWĂ
z��

DWĂ
^�

DWĂ
ʌ�

ŬŐͬŵϯ
^ŬůŽͲĞƉŽǆŝĚ ϮϭϬϬϬ ϰϲϭϱ Ϭ͘ϭϵ Ϯϭϭϱ ϰϳϲ ϮϵϬ ϳϱ ϮϲϬ ϯϬ ϭϲϱϱ
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hŚůşŬͲĞƉŽǆŝĚ ϴϱϬϯϭ ϱϲϮϱ Ϭ͘ϯϮ ϯϮϯϭ ϭϮϰϮ ϴϰϬ ϲϲ ϭϮϵ ϱϰ ϭϰϭϬ
ZŽŚĂĐĞů ϳϬ ϳϬ Ϭ͘ϴϰϮ ϭϵ ϭ͘ϵ Ϭ͘ϵ ϭ͘ϵ Ϭ͘ϵ Ϭ͘ϴ ϱϮ

.RQVWUXNFH�MH� WYRĜHQD�VHQGYLþRYêPL�GHVNDPL� 6NODGED�SRWDKĤ�D�VWRMLQ�E\OD�WYRĜHQD�

SČQRYêP� MiGUHP� D� VNHOQêP� NRPSR]LWHP�� 6NHOQi Yê]WXå E\OD� XYDåRYiQD� YH� IRUPČ�

WNDQLQ� 3UR� ~þHO\� DQDO\WLFNpKR� QiYUKX� WDNRYpWR� NRQVWUXNFH� E\O\� WNDQLQ\�PRGHORYiQ\�

MDNR� V\PHWULFNi� D� EDODQFRYDQi� VNODGED� NGH� MHGQRWOLYp� YUVWY\� PH]L� VHERX� VYtUDMt�

~KHO ���� QDSĜ�� VNODGEX� ���������������� O]H� SRYDåRYDW� ]D� WNDQLQX� 7ORXãĢND� YUVWHY�

WNDQLQ\�E\OD�VWDQRYHQD�Ͳǡʹ ݉݉�

3ĜL�QiYUKX NRQWUROQt NRQVWUXNFH�NĜtGOD�MLå�QHE\O\�Yê]WXK\�YH�VPČUX����]DYiGČQ\�GR�

VWĜHGX� VNODGE\ QêEUå WDN�� DE\� E\O\� YåG\� QD� YQČMãtP� SRYUFKX� NRQVWUXNFH�� 7ORXãĢND�

YUVWHY� V XKOtNRYRX� Yê]WXåt� E\OD� VWDQRYHQD Ͳǡͳʹͷ ݉݉ MDNR� Y SĜHGFKR]tFK� SĜtSDGHFK�

GLPHQ]RYiQt NRQVWUXNFt���

2EUi]HN�����3UĤåH]�UXþQČ�ODPLQRYDQpKR�NĜtGOD

3RþiWHN�D�NRQHF�SiVQLF�E\O�VWDQRYHQ�Y �����D������KORXEN\ NĜtGOD��.RQVWUXNFH�E\OD�

UR]GČOHQD� SR� UR]SČWt� þW\ĜPL� ĜH]\� D� VNODGED� E\OD� Y MHGQRWOLYêFK� ĜH]HFK� RGVWXSĖRYiQD��

7tP�E\OD�YêUD]QČ� VQtåHQD�KPRWQRVW� WRKRWR�QiYUKX�NĜtGOD�� 6FKpPD� UR]GČOHQt� NĜtGOD�QD�

MHGQRWOLYp�VHJPHQW\�MH�YLGČW�QD REUi]NX������

2EUi]HN����� 3ĤGRU\VQê�WYDU�NĜtGOD�UR]GČOHQpKR�QD�VHJPHQW\
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.ĜtGOR� E\OR Y MHGQRWOLYêFK� ĜH]HFK� ,�9� GLPHQ]RYiQR� SULPiUQČ� SUR� ERG\� REiON\�

V QiVREN\� ���� D ���� 7DWR� PtVWD� MVRX�� MDN� E\OR� XYHGHQR� YêãH�� SUR NRQVWUXNFL� NULWLFNi�

SĜHGHYãtP�NYĤOL�VWDELOLWČ�SiVQLF��$�QiVOHGQČ�E\OD�NRQVWUXNFH�]NRQWURORYiQD�SUR�YãHFKQ\�

UHåLP\�REiON\��

3UR�WXWR�NRQVWUXNFL�QHE\O\�SURYHGHQ\�åiGQp�NRQWUROQt�YêSRþW\�PHWRGDPL�0.3��1D�

]iNODGČ�GDW�XYHGHQêFK�YêãH� O]H� V MLVWRWRX� ĜtFL�� åH�]PtQČQi�PHWRGLND YêSRþWX�SRSLVXMH�

SHYQRVWQt� MHY\�GRVWDWHþQČ��6NODGED� MHGQRWOLYêFK�þiVWt�NRQVWUXNFH� MH�XYHGHQD�Y WDEXOFH�

���

7DEXOND��� 6NODGED�MHGQRWOLYêFK�þiVWt�NRQVWUXNFH

jƐĞŬ
WŽēĞƚ�ǀƌƐƚĞǀ�ƚŬĂŶŝŶǇ�

ǀ�ƉƌǀŶş�ŬŽŵŽƎĞ
WŽēĞƚ�ǀƌƐƚĞǀ�ƚŬĂŶŝŶǇ�
ǀ�ĚƌƵŚĠ�ŬŽŵŽƎĞ

ƉŽēĞƚ�ǀƌƐƚĞǀ��ϬΣ�
ŚŽƌŶş�ƉĄƐŶŝĐĞ

ƉŽēĞƚ�ǀƌƐƚĞǀ�ϬΣ�
ƐƉŽĚŶş�ƉĄƐŶŝĐĞ

/ ϰ ϰ ϲϴ ϰϴ
// ϯ ϯ ϲϭ ϯϴ
/// Ϯ Ϯ ϰϰ Ϯϴ
/s ϭ ϭ ϯϬ ϭϳ
s ϭ ϭ ϴ ϰ

9êVOHGQi� KPRWQRVW� SRORYLQ\� NĜtGOD� EH]� þiVWL� SĜHNU\Wp� WUXSHP� E\ODܯ� ൌ ͵Ͷǡͳͷ ݇݃��

9êVOHGQp� KRGQRW\� SHYQRVWQtFK� FKDUDNWHULVWLN� SUR� ERG\� REiON\� V QiVREN\� �� D� ��� MVRX�

XYHGHQ\�Y WDEXOFH�����+RGQRW\�SHYQRVWQtFK�FKDUDNWHULVWLN�NRQVWUXNFH�SUR�YãHFKQ\�ERG\�

REiON\�QiVRENĤ�MVRX�XYHGHQ\�Y SĜtOR]H���

7DEXOND��� 3HYQRVWQt�FKDUDNWHULVWLN\�QDYUåHQp�NRQYHQþQt�NRQVWUXNFH�SUR�QiVREN\������D����7�:��
PD[LPiOQt�KRGQRWD�7VDL�:X�NULWpULD�Y�NRQVWUXNFL��6IT �PLQLPiOQt�KRGQRWD�MLVWRW\�VWDELOLW\�YH�VP\NX��6I[ �

PLQLPiOQt�KRGQRWD�MLVWRW\�VWDELOLW\�YH�WODNX�

Ŷ�с�ϱ͘ϯ Ŷ�с�Ͳϯ

jƐĞŬ dͲt ^ĨƋ ^Ĩǆ dͲt ^ĨƋ ^Ĩǆ

/ Ϭ͘ϳϮ ϭ͘ϰϲ ϭ͘Ϭϭ Ϭ͘ϱϰ ϰ͘ϭϲ ϭ͘ϳϴ

// Ϭ͘ϲϱ ϭ͘ϱϭ ϭ͘ϭϳ Ϭ͘ϱ ϰ͘ϯϰ Ϯ͘Ϭϳ

/// Ϭ͘ϱ ϭ͘ϱϲ ϭ͘Ϭϰ Ϭ͘ϰϯ ϰ͘ϳϮ ϭ͘ϴϰ

/s Ϭ͘ϰϱ ϭ͘ϰϱ ϭ͘ϭ Ϭ͘ϯϯ ϰ͘ϴϮ ϭ͘ϵϱ

s Ϭ͘ϱϯ ϯ͘ϳϯ ϭ͘Ϯϰ Ϭ͘ϯϴ ϭϮ͘ϳϴ Ϯ͘ϭϴ

+PRWQRVW�NRQYHQþQtKR�NĜtGOD�MH�WHG\�YêUD]QČ�QLåãt�QHå�KPRWQRVW�NĜtGOD�Y\UREHQpKR�

WHFKQRORJLt�QDYtMHQt

-H�QXWQp�VH�Y\MiGĜLW�NH�NULWpULtP�VWDELOLW\�NRPSR]LWQtFK�GHVHN�Y WODNX��NWHUp�E\O\�SUR�

GLPHQ]RYiQt� NRQVWUXNFH� SRXåLW\�� 3RXåLWi� NULWpULD� E\OD� RGYR]HQD� SUR� V\PHWULFNp�

NRPSR]LWQt� GHVN\�� -HOLNRå� Y\WYRĜHQp� SiVQLFH� UR]KRGQČ� QHMVRX� V\PHWULFNêPL�



��

NRPSR]LWQtPL�GHVNDPL� YQiãt�VH�GR�YêSRþWX�NĜtGOD�Y\UREHQpKR�UXþQt� ODPLQDFt�FK\ED�D�

YêVOHGQRX KPRWQRVW� WRKRWR� QiYUKX� MH� SRWĜHED� EUiW� V MLVWRX� UH]HUYRX�� 3ĜHVWR� YêVOHGN\�

RYČĜRYDFtKR� QiYUKX� XND]XMt� RKURPQê� UR]GtO� PH]L� NĜtGOHP� V� NRQVWDQWQt� WXKRVWt D�

NRQVWUXNFt GČOHQRX SR�UR]SČWt��



��

ϭϯ͘ �ĄǀĢƌ

ÒNROHP� GLSORPRYp� SUiFH� E\OR� QDYUKQRXW� D� RSWLPDOL]RYDW� NRPSR]LWQt� NĜtGOR�

Y\UREHQp� WHFKQRORJLt� QDYtMHQt� ILODPHQWX�� 3UR� NĜtGOR� E\O\� VWDQRYHQ\� ]iNODGQt�

DHURG\QDPLFNp�FKDUDNWHULVWLN\�D�]DWtåHQt��1iYUK�L�RSWLPDOL]DFH�E\O\�SURYHGHQ\�SRPRFt�

DQDO\WLFNp�YêSRþHWQt�PHWRG\�D�JHQHWLFNpKR�DOJRULWPX��

$QDO\WLFNi� YêSRþHWQt� PHWRGD E\O� LPSOHPHQWRYiQ� GR� SURJUDPRYDFtKR� SURVWĜHGt�

0DWODE WDN��DE\�PRKO�]SUDFRYiYDW�X]DYĜHQê�QRVQtN�UĤ]QêFK�WYDUĤ�D�SRþWĤ�NRPRU��%\OD�

SURNi]iQD�GREUi�VKRGD�PH]L�DQDO\WLFNêP�YêSRþWHP�D�0.3�YêSRþWHP��3UĤPČUQê�UR]GtO�

Y UHGXNRYDQpP�QDSČWt�E\O�SUR�]YROHQê�ĜH]���� ��SĜL�QDPiKiQt�RK\EHP�D�QLåãt�QHå�� ��

SĜL�QDPiKiQt�RK\EHP�

%\OD� SURYHGHQD� RSWLPDOL]DFH� KODYQt� QRVQp� NRQVWUXNFH� NĜtGOD� SRPRFt JHQHWLFNpKR�

DOJRULWPX��SUR�NWHUê�E\OD�VHVWDYHQD�KRGQRWtFt�IXQNFH��+RGQRWtFt�IXQNFH�SĜL�RSWLPDOL]DFL�

]RKOHGĖRYDOD� SHYQRVWQt� XND]DWHOH� VWDELOLW\� NRPSR]LWQtFK� GHVHN� D� NULWpULD� SRUXãHQt�

NRPSR]LWQtFK�PDWHULiOĤ��

*HQHWLFNê DOJRULWPXV�RSWLPDOL]RYDO�SRORKX�VWUXNWXUiOQtFK�SUYNĤ�Y NRQVWUXNFL D�WDNp�

VNODGEX� NRPSR]LWQtFK� PDWHULiOĤ� Y MHGQRWOLYêFK� þiVWHFK� NRQVWUXNFH�� %\OR� SURYHGHQR�

QČNROLN�FKRGĤ�RSWLPDOL]DFH�WDN��DE\�E\OD�KPRWQRVW�NRQVWUXNFH�FR�PRåQi�QHMQLåãt��

3UR� NRQVWUXNFL� V EDODQFRYDQêPL� D� V\PHWULFNêPL� YUVWYDPL� E\OR GRVDåHQR� QHMQLåãt�

KPRWQRVWL�QRVQp�NRQVWUXNFH������NJ SRORYLQ\�NĜtGOD�SUR���NRPRURYê�QiYUK��FRå�MH�SUR�

YČWURĖ� R� PD[LPiOQt� Y]OHWRYp� KPRWQRVWL� ���� NJ Y\VRNi� KRGQRWD�� 9êVOHGQi� QHMQLåãt�

KPRWQRVW�NRQVWUXNFH�V QHV\PHWULFNRX�VNODGERX�SRWDKX�GRNi]DOD�ĜtGOR�WURFKX�RGOHKþLW�QD�

�����NJ��DOH�L�WDWR�KRGQRWD�MH�YH�VURYQiQt�V NRQYHQþQt�NRQVWUXNFt�Y\VRNi��9êURED�NĜtGOD�

V RVPL� NRPRUDPL� E\� E\OD� WHFKQRORJLFN\� QiURþQi� Y]KOHGHP� N PDOêP� UR]PČUĤP� WUQĤ�

SRWĜHEQêFK�SUR�YêUREX�

2YČĜRYDFt� QiYUK� XNi]DO�� åH� GČOHQtP� NRQVWUXNFH� SR� UR]SČWt MH� PRåQp� GRViKQRXW�

YêUD]QČ�QLåãt�KPRWQRVWL�QHå�SĜL�NRQVWUXNFL�QDYtMHQp��1iYUK�RYČĜRYDFt�NRQVWUXNFH�QHE\O�

SRGUREHQ� RSWLPDOL]DþQtPX� SURFHVX�� +PRWQRVW� GČOHQp� RYČĜRYDFt� NRQVWUXNFH� E\OD�

����� NJ��1HGČOHQi�NRQVWUXNFH�GRVDKRYDOD�KPRWQRVWL�������NJ��1D�]iNODGČ�WČFKWR�~GDMĤ�

VH�XNi]DOR��åH�QDYtMHQi�NRQVWUXNFH�QHQt ] SRKOHGX�KPRWQRVWL�SĜtOLã�YêKRGQi� .RQWUROQt�

QiYUK�NĜtGOD�RYãHP�XND]XMH�SRWHQFLiO�GČOHQt�VNODGE\�NĜtGOD�SR�UR]SČWt�



��

ϭϰ͘ ZĞĨĞƌĞŶĐĞ

��&HUWLILNDþQt�VSHFLILNDFH�SUR�NOX]iN\�D�PRWRURYp�NOX]iN\�&6���

���6WURQJ��$��%��)XQGDPHQWDOV�RI�&RPSRVLWHV�0DQXIDFWXULQJ���0DWHULDOV��0HWKRGV�DQG�

$SSOLFDWLRQV��'HDUERUQ ��6RFLHW\�RI�0DQXIDFWXULQJ�(QJLQHHUV��������,6%1�

��������������

���323�3��$GULDQ��%(-,1$58�0,+2&�*KHRUJKH��0DQXIDFWXULQJ�SURFHVV�DQV�

DSOLFDWLRQ�RI�FRPSRVLWH�PDWHULDOV ��25$'($�81,9(56,7<�������

���<RXVVHI��+HOPL�$���(O�+RI\��+DVVDQ�$��D�$KPHG��0DKPRXG�+��0DQXIDFWXULQJ�

7HFKQRORJ\���0DWHULDOV��3URFHVVHV��DQG�(TXLSPHQW��PtVWR�QH]QiPp ��&5&�3UHVV�//&��

������,6%1���������������

���/Dã��9ODGLVODY��0HFKDQLND�NRPSR]LWQtFK�PDWHULiOĤ��3O]HĖ ��DXWRU�QH]QiPê��������

,6%1�������������[�

���0DUHã��7RPiã��=iNODGQt�NRQVWUXNþQt�RSWLPDOL]DFH��3UDKD �������

���.DVVDSRJORX��&KULVWRV��'HVLJQ�DQG�$QDO\VLV�RI�&RPSRVLWH�6WUXFWXUHV���:LWK�
$SSOLFDWLRQV�WR�$HURVSDFH�6WUXFWXUHV� -RKQ�:LOH\�	�6RQV��,QFRUSRUDWHG�������

���+\QHN��-RVHI��*HQHWLFNp�DOJRULWP\�D�JHQHWLFNp�SURJUDPRYiQt��3UDKD ��*UDGD�

3XEOLVKLQJ��D�V���������,6%1�������������������

���.ROOiU��/iV]Oy�3��D�6SULQJHU���*HRUJH�6����0HFKDQLFV�RI�&RPSRVLWH�6WUXFWXUHV��PtVWR�

QH]QiPp ��&DPEULGJH�8QLYHUVLW\�3UHVV��������,6%1���������������

����9LFWRUD]]R��'DQLOR�6�D�'H�-HVXV��$QGUH���$�.ROOD��U�DQG�3OX]VLN�DQLVRWURSLF�

FRPSRVLWH�EHDP�WKHRU\�IRU�DUELWUDU\�PXOWLFHOOHG�FURVV�VHFWLRQV��-RXUQDO�RI�5HLQIRUFHG�

3ODVWLFV�DQG�&RPSRVLWHV��������

����6XSSOHPHQWDU\�,QIRUPDWLRQ�IRU��$�.ROOiU�DQG�3OX]VLN�$QLVRWURSLF�&RPSRVLWH�%HDP�

7KHRU\�IRU�$UELWUDU\�0XOWLFHOOHG�&URVV�6HFWLRQV��9LFWRUD]]R��'DQLOR�6�D�'H�-HVXV��

$QGUp��

����7XWRULDOV�SRLQW��>2QOLQH@�KWWSV���ZZZ�WXWRULDOVSRLQW�FRP�JHQHWLFBDOJRULWKPV��

����9LFWRUD]]R��'DQLOR�6HL[DV��DEGEHDP��DEGEHDP��>2QOLQH@�

KWWSV���S\SL�RUJ�SURMHFW�DEGEHDP� ���������



��

����-DQ��ěH]QtþHN��3HYQRVW�OHWDGHO�D�PRWRUĤ��3UX]QRVW�XQDV��>2QOLQH@�

KWWS���ZZZ�SUX]QRVW�XQDV�F]� ���������

����-RQHV��5REHUW�0��0HFKDQLFV�RI�FRPSRVLWH�PDWHULDOV��3KLODGHOSKLD ��7D\ORU�	�

)UDQFLV��������,6%1�������������[�

����'HVLJQ�DQG�2SWLPLVDWLRQ�RI�/DPLQDWHG�&RPSRVLWH�0DWHULDOV��1HZ�<RUN ��-RKQ�

:LOH\�	�6RQ��,QF���������,6%1�������������;�

����KWWSV���ZZZ�PDWKZRUNV�FRP���>2QOLQH@�>&LWDFH�������������@

����%URå��9iFODY��$HURG\QDPLND�Qt]NêFK�U\FKORVWt��3UDKD ��(GLþQt�VWĜHGLVNR�ý987��

������,6%1�������������

���� $<',1�� /HYHQW� D� +�� 6(&,/� $57(0�� 0XOWLREMHFWLYH� *HQHWLF� $OJRULWKP

RSWLPL]DWLRQ�RI�WKH�FRPSRVLWH�ODPLQDWHV�DV�D�VDWHOOLWH�VWUXFWXUH�PDWHULDO� IRU�FRHIILFLHQW�

RI� WKHUPDO� H[SDQVLRQ� DQG� HODVWLF�PRGXOXV�� ,Q�� ����� �WK� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ�

5HFHQW� $GYDQFHV� LQ� 6SDFH� 7HFKQRORJLHV >RQOLQH@�� ,(((�� ������ ������ V�� �������� >FLW�

����������@��'2,����������5$67���������������,6%1��������������������'RVWXSQp�

]��KWWS���LHHH[SORUH�LHHH�RUJ�GRFXPHQW���������



��

WƎşůŽŚǇ
3ĜtORKD�� 6H]QDP�SURILOĤ�SRXåtYDQêFK�NOX]iN\

��V�����0D[�WKLFNQHVV������DW�������FKRUG�
��V�����0D[�WKLFNQHVV������DW�������FKRUG�
��V�����0D[�WKLFNQHVV�������DW�����FKRUG�
��DTXLODVP�0D[�WKLFNQHVV������DW�������FKRUG�
��H����0D[�WKLFNQHVV�������DW�������FKRUG�
��H����0D[�WKLFNQHVV�������DW�������FKRUG�
��H����0D[�WKLFNQHVV�������DW�������FKRUG�
��H����0D[�WKLFNQHVV�����DW�������FKRUG�
��H����0D[�WKLFNQHVV�������DW�������FKRUG�
���H����0D[�WKLFNQHVV�������DW�������FKRUG�
���H����0D[�WKLFNQHVV�������DW�������FKRUG�
���H����0D[�WKLFNQHVV�������DW�������FKRUG�
���H����0D[�WKLFNQHVV�������DW�����FKRUG�
���H����0D[�WKLFNQHVV�������DW�������FKRUG�
���H����0D[�WKLFNQHVV�������DW�������FKRUG�
���H����0D[�WKLFNQHVV�������DW�������FKRUG�
���H����0D[�WKLFNQHVV�������DW�������FKRUG�
���H����0D[�WKLFNQHVV�������DW�������FKRUG�
���H����0D[�WKLFNQHVV�������DW�������FKRUG�
���H����0D[�WKLFNQHVV�������DW�������FKRUG�
���H����0D[�WKLFNQHVV�������DW�����FKRUG�
���H����0D[�WKLFNQHVV�������DW�����FKRUG�
���H����0D[�WKLFNQHVV�����DW�������FKRUG�
���H����0D[�WKLFNQHVV�������DW�������FKRUG�
���H����0D[�WKLFNQHVV�������DW�������FKRUG�
���H����0D[�WKLFNQHVV�������DW�������FKRUG�
���H����0D[�WKLFNQHVV�������DW�������FKRUG�
���H����0D[�WKLFNQHVV�������DW�������FKRUG�
���H����0D[�WKLFNQHVV�������DW�������FKRUG�
��� I[��N���� 0D[� WKLFNQHVV� ������ DW� ������
FKRUG�
��� JHPLQLVP� 0D[� WKLFNQHVV� ������ DW� ������
FKRUG�
���KRELH�0D[�WKLFNQHVV������DW�����FKRUG�
���KRELHVP 0D[�WKLFNQHVV������DW�����FKRUG�
���KT����0D[�WKLFNQHVV�����DW�������FKRUG�
���KT���0D[�WKLFNQHVV����DW�������FKRUG�
���KT���0D[�WKLFNQHVV������DW�������FKRUG�
���KT�����0D[�WKLFNQHVV�����DW�����FKRUG�
���KT�����0D[�WKLFNQHVV�����DW�����FKRUG�
���KT����0D[�WKLFNQHVV����DW�����FKRUG�
���KT����0D[�WKLFNQHVV����DW�����FKRUG�
���KT�����0D[�WKLFNQHVV�����DW�����FKRUG�
���KT�����0D[�WKLFNQHVV�����DW�������FKRUG�
���KT�����0D[�WKLFNQHVV�����DW�����FKRUG�
���KT����0D[�WKLFNQHVV����DW�������FKRUG�
���KT�����0D[�WKLFNQHVV������DW�����FKRUG�
���KT����0D[�WKLFNQHVV����DW�����FKRUG�
���KT���E�0D[�WKLFNQHVV����DW�������FKRUG�

���KT�����0D[�WKLFNQHVV�����DW�����FKRUG�
���KT�����0D[�WKLFNQHVV�����DW�����FKRUG�
���KT����0D[�WKLFNQHVV����DW�����FKRUG�
���KT����0D[�WKLFNQHVV����DW�����FKRUG�
���KT����VP�0D[�WKLFNQHVV����DW�����FKRUG�
���KT�����0D[�WKLFNQHVV������DW�����FKRUG�
���KT�����0D[�WKLFNQHVV�����DW�����FKRUG�
���KT�����0D[�WKLFNQHVV�����DW�������FKRUG�
���KT�����0D[�WKLFNQHVV�����DW�����FKRUG�
���KT����0D[�WKLFNQHVV��� DW�����FKRUG�
���KT����0D[�WKLFNQHVV����DW ����FKRUG�
���KT����VP�0D[�WKLFNQHVV����DW�����FKRUG�
���KT���E�0D[�WKLFNQHVV����DW�����FKRUG�
��� KT���JG�� 0D[� WKLFNQHVV� ������ DW� ������
FKRUG�
���KT�����0D[�WKLFNQHVV�����DW�����FKRUG�
���KT�����0D[�WKLFNQHVV���� DW�����FKRUG�
���KT�����0D[�WKLFNQHVV�����DW�����FKRUG�
���KT�����0D[�WKLFNQHVV�����DW�����FKRUG�
���KT�����0D[�WKLFNQHVV�����DW�����FKRUG�
���KT�����0D[�WKLFNQHVV�����DW�����FKRUG�
���KT����0D[�WKLFNQHVV����DW�����FKRUG�
���KT����0D[�WKLFNQHVV����DW�����FKRUG�
���KT�����0D[�WKLFNQHVV�����DW�����FKRUG�
���KT�����0D[�WKLFNQHVV�����DW�����FKRUG�
���KT�����0D[�WKLFNQHVV�����DW�����FKRUG�
���KT�����0D[�WKLFNQHVV�����DW�����FKRUG�
���KT�����0D[�WKLFNQHVV�����DW�����FKRUG�
���KT����0D[�WKLFNQHVV����DW�����FKRUG�
���KT����0D[�WKLFNQHVV����DW�����FKRUG�
�� SVX�������ZO� 0D[� WKLFNQHVV� ������ DW�
������FKRUG�
���V�����0D[�WKLFNQHVV����DW�������FKRUG�
���V�����0D[�WKLFNQHVV������DW�������FKRUG�
���V�����0D[�WKLFNQHVV����DW�������FKRUG�
���V�����0D[�WKLFNQHVV����DW�����FKRUG�
���V�����0D[�WKLFNQHVV������DW�������FKRUG�
���V�����0D[�WKLFNQHVV����DW�������FKRUG�
���VDUDWRY�0D[�WKLFNQHVV������DW�����FKRUG�
���VRNRORY�0D[�WKLFNQHVV������DW�����FKRUG�
���VSLFDVP�0D[�WKLFNQHVV�������DW�����FKRUG�
��� XD��VI��� 0D[� WKLFNQHVV� ������ DW� ������
FKRUG�
���XD��VII�0D[�WKLFNQHVV������DW�������FKRUG�
��� XD��VIP� 0D[� WKLFNQHVV� ������ DW� ������
FKRUG�
��� ZE�����VP� 0D[� WKLFNQHVV� ������ DW� ����
FKRUG�
���ZE����0D[�WKLFNQHVV�������DW�����FKRUG�
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ƐŽƵƎĂĚŶŝĐĞ�ǆ�ŵŵ

ǀϭ ǀϮ ǀϯ ǀϰ ǀϱ ǀϲ ǀϳ ǀϴ

ǀϵ ǀϭϬ ǀϭϭ ǀϭϮ ǀϭϯ ǀϭϰ ǀϭϱ ǀϭϲ

ǀϭϳ ǀϭϴ ǀϭϵ ǀϮϬ ǀϮϭ ǀϮϮ ǀϮϯ ǀϮϰ
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3ĜtORKD�� 9êVOHGN\�SUYQt�RSWLPDOL]DFH

WŽēĞƚ�
ŬŽŵŽƌ WŽůŽŚĂ�ƐƚŽũŝŶ�й ^Ŭ

WŽůŽŚĂ�ƉĄƐŶŝĐ�
й ^ƉƚŽƉ ^ƉďŽƚ D�ŬŐ dͲt ^ĨƋ ^ĨĂ

ϰ Ϯϯ�ϯϴ�ϱϰ�ϴϬ� ϰ�ϴ�ϭϮ�Ϭ�ϭϮ� ϯϭ�ϱϴ� ϯϯ ϭϯ ϱϴ͘ϵϯ Ϭ͘ϵϳϳ ϭ͘ϭϯϭ ϭ͘ϬϬϱ
ϰ Ϯϱ�ϰϬ�ϱϰ�ϴϬ� ϴ�ϭϮ�ϴ�ϰ�ϴ� Ϯϴ�ϱϰ� ϯϰ ϭϰ ϱϳ͘ϭϴ Ϭ͘ϵϳϰ ϭ͘Ϭϭϲ ϭ͘ϬϮ
ϰ Ϯϯ�ϯϵ�ϱϰ�ϴϬ� ϴ�ϭϮ�ϴ�ϰ�ϴ� ϯϮ�ϲϭ� ϯϵ ϭϯ ϲϬ͘ϰϭ Ϭ͘ϵϱϰ ϭ͘ϭϰ ϭ͘ϬϬϯ
ϰ Ϯϯ�ϯϳ�ϱϱ�ϴϬ� ϰ�ϴ�ϭϮ�Ϭ�ϭϮ� ϯϬ�ϱϭ� ϯϴ ϭϱ ϱϵ͘Ϭϱ ϭ͘ϬϬϯ ϭ͘ϭϰ ϭ͘ϭϮϭ
ϰ Ϯϱ�ϯϲ�ϱϰ�ϴϬ� ϴ�ϴ�ϭϮ�Ϭ�ϴ� Ϯϲ�ϱϳ� ϯϴ ϭϮ ϱϴ͘ϰϭ Ϭ͘ϵϭϳ ϭ͘ϬϯϮ ϭ͘ϭϭϲ
ϱ ϭϵ�ϯϲ�ϰϴ�ϲϮ�ϴϬ� ϰ�ϭϮ�ϰ�ϴ�Ϭ�ϭϮ� ϯϬ�ϱϮ� ϯϰ ϭϲ ϱϵ͘ϴϵ Ϭ͘ϵϭ ϭ͘Ϭϳϲ ϭ͘ϬϴϮ
ϱ ϭϵ�ϯϬ�ϰϲ�ϲϮ�ϴϬ� Ϭ�ϭϮ�ϴ�ϴ�Ϭ�ϭϮ� Ϯϴ�ϱϬ� ϯϱ ϭϱ ϱϵ͘ϭϲ Ϭ͘ϵϵϰ ϭ͘ϬϮϱ ϭ͘ϬϬϴ
ϱ ϮϬ�ϯϲ�ϱϮ�ϲϰ�ϴϬ� ϰ�ϴ�ϴ�ϰ�ϰ�ϭϮ� Ϯϴ�ϱϯ� ϰϬ ϭϯ ϲϭ͘ϯϱ Ϭ͘ϵϵϵ ϭ͘Ϯϵϴ ϭ͘ϭϭϰ
ϱ ϮϬ�ϯϲ�ϰϴ�ϲϮ�ϴϬ� ϰ�ϭϲ�ϰ�ϴ�Ϭ�ϴ� Ϯϯ�ϱϬ� ϯϰ ϭϳ ϱϳ͘ϭϮ Ϭ͘ϴϵϲ Ϭ͘ϵϲϴ ϭ͘Ϭϲϵ
ϱ ϭϭ ϯϬ�ϰϰ�ϳϱ�ϴϬ� Ϭ�ϭϮ�ϴ�ϴ�Ϭ�ϴ� Ϯϲ�ϲϭ� ϰϬ ϭϭ ϲϯ͘ϲϰ Ϭ͘ϵϭϴ ϭ͘ϭϰϳ ϭ͘ϮϱϮ
ϲ ϭϭ�Ϯϳ�ϰϱ�ϱϵ�ϲϳ�ϴϬ� ϰ�ϭϲ�ϭϮ�ϴ�ϰ�ϰ�ϰ� Ϯϯ�ϲϬ� ϰϬ ϭϬ ϲϯ͘Ϭϲ ϭ͘ϬϬϯ ϭ͘ϰϵϵ ϭ͘Ϭϯϰ
ϲ ϭϲ�Ϯϳ�ϰϭ�ϱϱ�ϲϵ�ϴϬ� ϰ�ϴ�ϭϮ�ϴ�ϴ�Ϭ�ϴ� Ϯϴ�ϱϳ� ϯϯ ϭϮ ϱϵ͘ϳϭ Ϭ͘ϵϱϰ ϭ͘ϰϵϮ ϭ͘Ϭϱϲ
ϲ ϭϱ�Ϯϵ�ϰϭ�ϱϰ�ϲϴ�ϴϬ� ϰ�ϴ�ϴ�ϴ�ϴ�Ϭ�ϴ� Ϯϱ�ϱϮ� ϯϴ ϭϮ ϱϳ͘ϵϳ ϭ͘ϬϬϯ ϭ͘ϱϴϴ ϭ͘Ϭϭϯ
ϲ ϭϱ�ϯϬ�ϰϭ�ϱϲ�ϲϲ�ϴϬ� ϰ�ϭϮ�ϰ�ϭϮ�ϴ�Ϭ�ϴ� Ϯϲ�ϱϯ� ϯϬ ϭϰ ϱϴ͘ϰϴ Ϭ͘ϵϱϯ ϭ͘ϲϰϳ ϭ͘Ϭϭϵ
ϲ ϯ�ϯϭ�ϰϱ�ϱϵ�ϲϵ�ϴϬ� Ϭ�ϴ�ϴ�ϴ�ϴ�Ϭ�ϭϮ� ϯϯ�ϱϮ� ϯϵ ϭϲ ϲϭ͘ϵϲ Ϭ͘ϵϲϵ ϭ͘ϮϬϵ ϭ͘Ϭϱϳ
ϳ ϱ�ϭϳ�Ϯϵ�ϰϴ�ϱϴ�ϲϴ�ϴϬ� Ϭ�ϰ�ϴ�ϭϲ�ϰ�ϰ�ϴ�ϴ� Ϯϴ�ϱϬ� ϰϬ ϭϳ ϲϮ͘Ϭϳ Ϭ͘ϵϯϮ ϭ͘Ϭϲϳ ϭ͘ϬϵϮ
ϳ ϭϭ�ϮϮ�ϯϲ�ϱϬ�ϱϵ�ϲϵ�ϴϬ� ϰ�ϰ�ϴ�ϴ�ϰ�ϴ�Ϭ�ϴ� ϭϵ�ϰϵ� ϯϱ ϭϱ ϱϴ͘ϭ Ϭ͘ϳϰϲ ϭ͘ϭϴϲ ϭ͘ϭϭϳ
ϳ ϰ�Ϯϰ�ϯϳ�ϰϳ�ϲϱ�ϳϭ�ϴϬ� Ϭ�ϭϮ�ϭϮ�ϰ�ϮϬ�ϰ�Ϭ�ϰ� Ϯϯ�ϰϳ� ϯϲ ϭϱ ϱϵ͘ϳϮ Ϭ͘ϵϳ ϭ͘ϯϭϴ ϭ
ϳ ϭϯ�Ϯϱ�ϯϳ�ϱϭ ϲϮ�ϳϯ�ϴϬ� ϰ�ϭϮ�ϴ�ϴ�ϴ�ϰ�Ϭ�ϴ� Ϯϵ�ϰϵ� ϯϳ Ϯϲ ϲϭ͘Ϯϯ Ϭ͘ϱϳϰ ϭ͘ϴϭϲ ϭ͘ϬϬϮ
ϳ ϭϮ�ϮϬ�ϯϮ�ϰϴ�ϱϴ�ϲϳ�ϴϬ� Ϭ�ϴ�ϰ�ϭϮ�ϰ�ϰ�Ϭ�ϴ� ϭϳ�ϱϬ� ϯϯ ϭϯ ϱϲ͘ϯϲ Ϭ͘ϵϴϮ ϭ͘Ϭϰϵ ϭ͘ϭϲϴ
ϴ ϴ�ϭϴ�Ϯϳ�ϰϬ�ϰϴ�ϲϭ�ϳϭ�ϴϬ� Ϭ�ϴ�ϰ�ϴ�ϰ�ϴ�ϰ�Ϭ�ϴ� Ϯϯ�ϱϬ� ϯϮ ϭϳ ϱϱ͘Ϭϭ Ϭ͘ϴϵϴ Ϭ͘ϵϵϭ ϭ͘Ϭϴϵ
ϴ ϯ�Ϯϭ�ϯϬ�ϰϮ�ϱϭ�ϲϯ�ϲϵ�ϴϬ� Ϭ�ϰ�ϴ�ϴ�ϰ�ϴ�ϰ�Ϭ�ϴ� Ϯϴ�ϱϬ� ϯϲ ϭϴ ϱϯ͘ϵϳ Ϭ͘ϴϴϭ ϭ͘ϬϬϮ ϭ͘ϬϮϯ
ϴ Ϯ�ϮϬ�ϯϬ�ϯϵ�ϰϵ�ϱϵ�ϲϴ�ϴϬ� ϴ�ϰ�ϴ�ϰ�ϴ�ϴ�ϰ�Ϭ�ϴ� Ϯϰ�ϰϳ� ϯϰ ϭϳ ϱϰ͘ϮϮ Ϭ͘ϴϳϯ ϭ͘ϬϭϮ ϭ͘ϭϱϭ
ϴ ϴ�ϮϮ�ϯϯ�ϰϬ�ϱϮ�ϲϭ�ϳϲ�ϴϬ� Ϭ�ϭϮ�ϴ�ϰ�ϴ�ϰ�ϰ�Ϭ�ϴ� Ϯϳ�ϲϭ� ϯϬ ϭϭ ϱϴ͘ϳϳ Ϭ͘ϵϵϴ ϭ͘Ϭϳϲ ϭ͘ϯϮϳ
ϴ ϭϬ�ϮϮ�ϯϮ�ϯϵ�ϰϵ�ϲϬ�ϲϴ�ϴϬ� Ϭ�ϴ�ϴ�ϰ�ϴ�ϴ�ϰ�Ϭ�ϴ� Ϯϱ�ϱϮ� ϯϬ ϭϯ ϱϱ͘Ϯϵ Ϭ͘ϵϱϰ ϭ͘ϭϳϯ ϭ͘ϭϭϱ
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3ĜtORKD�� 9êVOHGN\�GUXKp�RSWLPDOL]DFH

WŽēĞƚ�
ŬŽŵŽƌ WŽůŽŚĂ�ƐƚŽũŝŶ�й ^Ŭ

WŽůŽŚĂ�ƉĄƐŶŝĐ�
й ^ƉƚŽƉ ^ƉďŽƚ D�ŬŐ dͲt ^ĨƋ ^ĨĂ

ϰ Ϯϯ�ϯϴ�ϱϰ�ϴϬ ϰ�ϴ�ϭϮ�Ϭ�ϭϮ Ϯϰ�ϱϲ Ϯϴ ϭϮ ϱϵ͘ϯϱ Ϭ͘ϵϰϴ ϭ͘Ϭϵϰ ϭ͘ϬϬϭ
ϰ Ϯϱ�ϰϬ�ϱϰ�ϴϬ ϰ�ϭϮ�ϭϮ�Ϭ�ϭϮ ϯϯ�ϱϬ ϯϮ ϮϬ ϱϳ͘ϳϰ Ϭ͘ϵϵϲ ϭ͘ϬϮ ϭ͘ϬϮϴ
ϰ Ϯϯ�ϯϵ�ϱϰ�ϴϬ ϰ�ϭϮ�ϭϮ�Ϭ�ϭϮ ϯϭ�ϱϭ ϯϮ ϭϲ ϱϴ͘ϴϴ Ϭ͘ϵϰϰ ϭ͘Ϯϰϲ ϭ͘ϬϬϭ
ϰ Ϯϯ�ϯϳ�ϱϱ�ϴϬ ϰ�ϴ�ϭϮ�Ϭ�ϭϮ Ϯϱ�ϱϯ ϯϮ ϭϮ ϱϵ͘ϳϭ Ϭ͘ϵϰϮ ϭ͘ϭϭϰ ϭ͘Ϭϭ
ϰ Ϯϱ�ϯϲ�ϱϰ�ϴϬ ϴ�ϰ�ϭϮ�Ϭ�ϭϮ Ϯϱ�ϱϱ ϯϮ ϭϮ ϲϬ͘Ϯ Ϭ͘ϵϳϯ ϭ͘ϯϮϮ ϭ͘Ϭϭϱ
ϱ ϭϵ�ϯϲ�ϰϴ�ϲϮ�ϴϬ ϰ�ϭϮ�ϰ�ϴ�Ϭ�ϭϮ Ϯϯ�ϱϰ Ϯϴ ϭϮ ϲϬ͘ϴϱ Ϭ͘ϴϴϳ ϭ͘ϭϴϱ Ϭ͘ϵϵϮ
ϱ ϭϵ�ϯϬ�ϰϲ�ϲϮ�ϴϬ ϰ�ϴ�ϭϮ�ϭϮ�Ϭ�ϴ Ϯϳ�ϱϲ ϯϮ ϭϮ ϱϴ͘ϲϲ Ϭ͘ϵϲ Ϭ͘ϵϴϰ ϭ͘Ϭϭϲ
ϱ ϮϬ�ϯϲ�ϱϮ�ϲϰ�ϴϬ ϰ�ϴ�ϴ�ϴ�Ϭ�ϭϮ Ϯϰ�ϱϯ ϯϮ ϭϮ ϲϬ͘ϴϲ Ϭ͘ϵϭϰ ϭ͘ϰϮϰ Ϭ͘ϵϵϵ
ϱ ϮϬ�ϯϲ�ϰϴ�ϲϮ�ϴϬ ϴ�ϭϮ�ϰ�ϴ�Ϭ�ϴ Ϯϲ�ϱϲ ϯϮ ϭϮ ϱϳ͘ϭϮ Ϭ͘ϵϳϯ ϭ͘Ϭϱϴ ϭ͘Ϭϱϵ
ϱ ϭϭ�ϯϬ�ϰϰ�ϳϱ�ϴϬ Ϭ�ϴ�ϰ�ϮϬ�Ϭ�ϮϬ ϮϬ�ϰϰ ϯϮ ϭϲ ϴϳ͘ϱϯ Ϭ͘ϱϬϳ ϭ͘Ϭϲϵ ϭ͘ϬϬϯ
ϲ ϭϭ�Ϯϳ�ϰϱ�ϱϵ�ϲϳ�ϴϬ Ϭ�ϴ�ϭϮ�ϴ�ϰ�Ϭ�ϴ ϭϴ�ϱϱ ϯϮ ϭϮ ϲϭ͘Ϭϴ Ϭ͘ϳϳϵ ϭ͘Ϭϭϯ Ϭ͘ϵϵϰ
ϲ ϭϲ�Ϯϳ�ϰϭ�ϱϱ�ϲϵ�ϴϬ ϰ�ϴ�ϴ�ϴ�ϴ�Ϭ�ϴ Ϯϳ�ϱϲ ϯϮ ϭϲ ϱϳ͘ϲϵ Ϭ͘ϳϴϵ ϭ͘ϰϰ Ϭ͘ϵϵϵ
ϲ ϭϱ�Ϯϵ�ϰϭ�ϱϰ�ϲϴ�ϴϬ ϰ�ϴ�ϰ�ϴ�ϴ�Ϭ�ϴ ϭϳ�ϱϱ ϯϮ ϭϮ ϱϴ͘Ϯϰ Ϭ͘ϴϮϳ ϭ͘ϬϬϳ ϭ͘ϬϮϱ
ϲ ϭϱ�ϯϬ�ϰϭ�ϱϲ�ϲϲ�ϴϬ ϰ�ϴ�ϰ�ϭϮ�ϰ�Ϭ�ϴ ϭϵ�ϱϯ ϯϮ ϭϮ ϱϲ͘ϴϵ Ϭ͘ϴϵϭ ϭ͘Ϭϭϳ Ϭ͘ϵϵϴ
ϲ ϯ�ϯϭ�ϰϱ�ϱϵ�ϲϵ�ϴϬ Ϭ�ϴ�ϴ�ϴ�ϰ�Ϭ�ϭϮ Ϯϵ�ϰϵ ϯϮ ϭϲ ϱϴ͘ϴϳ Ϭ͘ϵϱϲ ϭ͘ϭϳϵ ϭ͘Ϭϭϲ
ϳ ϱ�ϭϳ�Ϯϵ�ϰϴ�ϱϴ�ϲϴ�ϴϬ Ϭ�ϰ�ϴ�ϮϬ�ϰ�ϰ�Ϭ�ϴ Ϯϵ�ϱϲ ϯϮ ϭϮ ϲϬ͘ϯϮ Ϭ͘ϵϳϴ ϭ͘Ϭϭϵ ϭ͘Ϭϰϭ
ϳ ϭϭ�ϮϮ�ϯϲ�ϱϬ�ϱϵ�ϲϵ�ϴϬ Ϭ�ϴ�ϴ�ϴ�ϰ�ϰ�Ϭ�ϴ ϮϬ�ϱϰ ϯϮ ϭϮ ϱϱ͘ϵϭ Ϭ͘ϴϵϯ ϭ͘ϮϭϮ ϭ͘Ϭϵϵ
ϳ ϰ�Ϯϰ�ϯϳ�ϰϳ�ϲϱ�ϳϭ�ϴϬ Ϭ�ϴ�ϴ�ϰ�ϭϲ�ϰ�Ϭ�ϴ Ϯϯ�ϱϮ ϯϮ ϭϮ ϲϬ͘ϰϮ Ϭ͘ϵϰϱ ϭ͘Ϭϴϱ ϭ͘ϬϮϳ
ϳ ϭϯ�Ϯϱ�ϯϳ�ϱϭ�ϲϮ�ϳϯ�ϴϬ ϰ�ϴ�ϴ�ϭϮ�ϰ�ϰ�Ϭ�ϴ ϯϭ�ϲϭ ϯϮ ϭϮ ϱϴ͘ϱϮ ϭ ϭ͘ϭϰϮ ϭ͘ϬϮϴ
ϳ ϭϮ�ϮϬ�ϯϮ�ϰϴ�ϱϴ�ϲϳ�ϴϬ Ϭ�ϴ�ϴ�ϭϮ�ϰ�ϰ�Ϭ�ϴ Ϯϱ�ϱϰ ϯϮ ϭϮ ϱϱ͘ϴϳ ϭ ϭ͘Ϭϰϯ ϭ
ϴ ϴ�ϭϴ�Ϯϳ�ϰϬ�ϰϴ�ϲϭ�ϳϭ�ϴϬ Ϭ�ϴ�ϰ�ϴ ϰ�ϴ�ϰ�Ϭ�ϴ Ϯϯ�ϱϬ ϯϮ ϭϲ ϱϰ͘ϲϵ Ϭ͘ϵϳϰ Ϭ͘ϵϵϭ ϭ͘Ϭϴϱ
ϴ ϯ�Ϯϭ�ϯϬ�ϰϮ�ϱϭ�ϲϯ�ϲϵ�ϴϬ ϭϲ�ϴ�ϴ�ϴ�ϰ�ϴ�ϰ�ϰ�ϰ ϭϵ�ϱϱ ϯϮ ϭϮ ϱϳ͘ϲϱ Ϭ͘ϴϵϴ Ϭ͘ϵϵϭ ϭ͘Ϭϰ
ϴ Ϯ�ϮϬ�ϯϬ�ϯϵ�ϰϵ�ϱϵ�ϲϴ�ϴϬ ϴ�ϰ�ϴ�ϰ�ϴ�ϴ�ϰ�Ϭ�ϴ Ϯϭ�ϱϯ Ϯϰ ϭϮ ϱϯ͘ϴϴ Ϭ͘ϵϳϳ ϭ͘ϬϬϯ ϭ͘ϭϮ
ϴ ϴ�ϮϮ�ϯϯ�ϰϬ�ϱϮ�ϲϭ�ϳϲ�ϴϬ Ϭ�ϭϮ�ϴ ϰ�ϴ�ϰ�ϭϮ�Ϭ�ϴ ϯϭ�ϱϲ Ϯϴ ϭϲ ϲϬ͘ϳϮ Ϭ͘ϳϴϴ ϭ͘Ϭϳϭ Ϭ͘ϵϵϵ
ϴ ϭϬ�ϮϮ�ϯϮ�ϯϵ�ϰϵ�ϲϬ�ϲϴ�ϴϬ Ϭ�ϴ�ϰ�ϴ�ϰ�ϴ�ϰ�Ϭ�ϴ Ϯϯ�ϱϵ Ϯϰ ϭϮ ϱϰ͘Ϯϭ Ϭ͘ϵϬϯ ϭ͘Ϯϰϴ ϭ͘Ϭϭϵ



��

3ĜtORKD�� 9êVOHGN\�RSWLPDOL]DFH�JHRPHWULH�UR�QiVREHN����

WŽēĞƚ�
ŬŽŵŽƌ WŽůŽŚĂ�ƐƚŽũŝŶ�й ^Ŭ WŽůŽŚĂ�ƉĄƐŶŝĐ�

й ^ƉƚŽƉ ^ƉďŽƚ D�ŬŐ dͲt ^ĨƋ ^ĨĂ

ϰ Ϯϱ�ϰϬ�ϱϰ�ϴϬ ϴ�ϭϮ�ϴ�ϰ�ϴ ϯϭ�ϱϱ ϯϰ Ϯϭ ϱϴ͘ϱϭ Ϭ͘ϲϲϮ ϭ͘Ϭϯϵ ϭ͘ϬϬϯ
ϰ Ϯϱ�ϰϬ�ϱϰ�ϴϬ ϴ�ϭϮ�ϴ�ϰ�ϴ ϯϭ�ϱϱ ϯϰ Ϯϭ ϱϴ͘ϱϭ Ϭ͘ϲϲϮ ϭ͘Ϭϯϵ ϭ͘ϬϬϯ
ϰ Ϯϱ�ϰϬ�ϱϰ�ϴϬ ϴ�ϭϮ�ϴ�ϰ�ϴ ϯϭ�ϱϱ ϯϰ Ϯϭ ϱϴ͘ϱϭ Ϭ͘ϲϲϮ ϭ͘Ϭϯϵ ϭ͘ϬϬϯ
ϰ Ϯϱ�ϰϬ�ϱϰ�ϴϬ ϴ�ϭϮ�ϴ�ϰ�ϴ ϯϭ�ϱϱ ϯϰ Ϯϭ ϱϴ͘ϱϭ Ϭ͘ϲϲϮ ϭ͘Ϭϯϵ ϭ͘ϬϬϯ
ϰ Ϯϱ�ϰϬ�ϱϰ�ϴϬ ϴ�ϭϮ�ϴ�ϰ�ϴ ϯϭ�ϱϱ ϯϰ Ϯϭ ϱϴ͘ϱϭ Ϭ͘ϲϲϮ ϭ͘Ϭϯϵ ϭ͘ϬϬϯ
ϱ ϭϵ�ϯϳ�ϰϵ�ϲϮ�ϴϬ ϰ�ϭϲ�ϰ�ϴ�Ϭ�ϴ Ϯϴ�ϱϯ ϯϰ Ϯϯ ϱϴ͘ϯϯ Ϭ͘ϱϲ ϭ͘Ϭϲϱ ϭ͘ϬϬϱ
ϱ ϭϵ�ϯϳ�ϰϵ�ϲϮ�ϴϬ ϰ�ϭϲ�ϰ�ϴ�Ϭ�ϴ Ϯϴ�ϱϯ ϯϰ Ϯϯ ϱϴ͘ϯϯ Ϭ͘ϱϲ ϭ͘Ϭϲϱ ϭ͘ϬϬϱ
ϱ ϭϵ�ϯϳ�ϰϵ�ϲϮ�ϴϬ ϰ�ϭϲ�ϰ�ϴ�Ϭ ϴ Ϯϴ�ϱϯ ϯϰ Ϯϯ ϱϴ͘ϯϯ Ϭ͘ϱϲ ϭ͘Ϭϲϱ ϭ͘ϬϬϱ
ϱ ϭϵ�ϯϳ�ϰϵ�ϲϮ�ϴϬ ϰ�ϭϲ�ϰ�ϴ�Ϭ�ϴ Ϯϴ�ϱϯ ϯϰ Ϯϯ ϱϴ͘ϯϯ Ϭ͘ϱϲ ϭ͘Ϭϲϱ ϭ͘ϬϬϱ
ϱ ϭϵ�ϯϳ�ϰϵ�ϲϮ�ϴϬ ϰ�ϭϲ�ϰ�ϴ�Ϭ�ϴ Ϯϴ�ϱϯ ϯϰ Ϯϯ ϱϴ͘ϯϯ Ϭ͘ϱϲ ϭ͘Ϭϲϱ ϭ͘ϬϬϱ
ϲ ϭϲ�Ϯϴ�ϰϬ�ϱϲ�ϲϲ ϴϬ ϰ�ϴ�ϰ�ϭϮ�ϰ�Ϭ�ϴ ϮϮ�ϱϬ ϯϮ Ϯϭ ϱϲ͘ϵϮ Ϭ͘ϱϱϳ ϭ͘Ϭϲ ϭ͘ϬϬϭ
ϲ ϭϲ�Ϯϵ�ϰϭ�ϱϲ�ϲϲ�ϴϬ ϰ�ϴ�ϰ�ϭϮ�ϰ�Ϭ�ϴ ϮϮ�ϱϬ ϯϮ Ϯϭ ϱϲ͘ϴϯ Ϭ͘ϱϲ ϭ͘ϬϬϴ ϭ͘ϬϬϭ
ϲ ϭϲ�Ϯϵ�ϰϭ�ϱϲ�ϲϲ�ϴϬ ϰ�ϴ�ϰ�ϭϮ�ϰ�Ϭ�ϴ Ϯϱ�ϱϯ ϯϮ Ϯϭ ϱϳ͘ϭ Ϭ͘ϱϱϴ ϭ͘Ϭϴϳ ϭ͘ϬϭϮ
ϲ ϭϲ�Ϯϵ�ϰϭ�ϱϲ�ϲϲ�ϴϬ ϰ�ϴ�ϰ�ϭϮ�ϰ�Ϭ�ϴ Ϯϱ ϱϯ ϯϮ Ϯϭ ϱϳ͘ϭ Ϭ͘ϱϱϴ ϭ͘Ϭϴϳ ϭ͘ϬϭϮ
ϲ ϭϲ�Ϯϵ�ϰϭ�ϱϲ�ϲϲ�ϴϬ ϰ�ϴ�ϰ�ϭϮ�ϰ�Ϭ�ϴ Ϯϱ�ϱϯ ϯϮ Ϯϭ ϱϳ͘ϭ Ϭ͘ϱϱϴ ϭ͘Ϭϴϳ ϭ͘ϬϭϮ
ϳ ϭϮ�Ϯϰ�ϯϲ�ϱϭ�ϲϬ�ϲϳ�ϴϬ Ϭ�ϴ�ϴ�ϭϮ�ϰ�ϰ�Ϭ�ϴ ϯϭ�ϱϳ ϯϮ ϮϬ ϱϲ͘ϳϮ Ϭ͘ϲϳϭ Ϭ͘ϵϵϵ Ϭ͘ϵϵϵ
ϳ ϭϮ�Ϯϰ�ϯϳ�ϱϭ�ϲϬ�ϲϴ�ϴϬ Ϭ�ϴ�ϴ�ϭϮ�ϰ�ϰ�Ϭ�ϴ Ϯϰ�ϰϴ ϯϮ ϮϬ ϱϱ͘ϱϴ Ϭ͘ϳϯ ϭ͘Ϭϴϰ ϭ͘ϬϬϮ
ϳ ϭϮ�Ϯϰ�ϯϲ�ϱϭ�ϲϬ�ϲϴ�ϴϬ Ϭ�ϴ�ϴ�ϭϮ�ϰ�ϰ�Ϭ�ϴ Ϯϴ�ϱϰ ϯϮ ϮϬ ϱϲ͘ϳϱ Ϭ͘ϲϯϲ ϭ͘Ϭϱϱ ϭ͘Ϭϭϲ
ϳ ϭϮ�Ϯϰ�ϯϲ�ϱϭ�ϱϵ�ϲϵ�ϴϬ Ϭ�ϴ�ϴ�ϭϮ�ϰ�ϰ�Ϭ�ϴ Ϯϳ�ϱϯ ϯϮ ϮϬ ϱϳ͘ϯϱ Ϭ͘ϲϰ ϭ͘Ϭϲϯ ϭ͘Ϭϰϵ
ϳ ϭϮ�Ϯϰ�ϯϲ�ϱϭ�ϲϬ�ϲϳ�ϴϬ Ϭ�ϴ�ϴ�ϭϮ�ϰ�ϰ�Ϭ�ϴ ϯϭ�ϱϳ ϯϮ ϮϬ ϱϲ͘ϳϮ Ϭ͘ϲϳϭ Ϭ͘ϵϵϵ Ϭ͘ϵϵϵ
ϴ ϭϭ�Ϯϭ�ϯϬ�ϰϭ�ϱϬ�ϲϮ�ϳϮ�ϴϬ Ϭ�ϴ�ϰ�ϴ�ϰ�ϴ�ϰ�Ϭ�ϴ ϮϮ�ϱϱ Ϯϰ ϭϲ ϱϰ͘ϱϴ Ϭ͘ϲϳϲ ϭ͘ϭϭϱ ϭ͘ϬϬϯ
ϴ ϭϭ�Ϯϭ�ϯϬ�ϯϵ�ϰϴ�ϱϵ�ϲϴ�ϴϬ Ϭ�ϴ�ϰ�ϴ�ϰ�ϴ�ϰ�Ϭ�ϴ ϭϳ�ϱϬ Ϯϰ ϭϲ ϱϰ͘ϯ Ϭ͘ϲϴϰ ϭ͘ϭϱϵ ϭ͘ϭϱϰ
ϴ ϭϭ�Ϯϭ�ϯϬ�ϰϭ�ϱϬ�ϲϮ�ϳϮ�ϴϬ Ϭ�ϴ�ϰ�ϴ�ϰ�ϴ�ϰ�Ϭ�ϴ ϮϮ�ϱϱ Ϯϰ ϭϲ ϱϰ͘ϱϴ Ϭ͘ϲϳϲ ϭ͘ϭϭϱ ϭ͘ϬϬϯ
ϴ ϵ�ϮϬ�ϯϬ�ϯϵ�ϰϵ�ϲϭ�ϳϭ�ϴϬ Ϭ�ϴ�ϰ�ϴ�ϰ�ϴ�ϰ�Ϭ�ϴ ϮϬ�ϱϱ Ϯϰ ϭϲ ϱϱ͘ϱϱ Ϭ͘ϲϮϴ ϭ͘ϭϲϰ ϭ
ϴ ϭϭ�ϮϮ�ϯϭ�ϰϭ�ϱϬ�ϲϮ�ϳϮ�ϴϬ Ϭ�ϴ�ϰ�ϴ�ϰ�ϴ�ϰ�Ϭ�ϴ Ϯϲ�ϲϭ Ϯϰ ϭϲ ϱϱ͘ϯϵ Ϭ͘ϲϰϲ ϭ͘Ϭϵϲ ϭ͘ϬϬϵ



��

3ĜtORKD�� 6NODGED�RYČĜRYDFtFK�NRQVWUXNFt�SR�SURILOX�NĜtGOD

^ǇŵĞƚƌŝĐŬĄ�ƐŬůĂĚďĂ EĞƐǇŵĞƚƌŝĐŬĄ�ƐŬůĂĚďĂ
ŽǌŶĂēĞŶş�ƐŬůĂĚďǇ ƐŬůĂĚďĂ ŽǌŶĂēĞŶş�ƐŬůĂĚďǇ ƐŬůĂĚďĂ
Ɛϭ ϰϱͬͲϰϱͬͲϰϱͬϰϱϯ Ɛϭ ϰϱͬͲϰϱϱͬϰϱ
ƐϮ ϰϱͬͲϰϱͬͲϰϱͬϰϱϰ ƐϮ ϰϱͬͲϰϱϯͬϰϱͬϰϱͬͲϰϱϰͬϰϱ
Ɛϯ ϰϱͬͲϰϱͬͲϰϱͬϰϱϱ Ɛϯ ϰϱͬͲϰϱϭϬͬϰϱ
Ɛϰ ϰϱͬͲϰϱͬͲϰϱͬϰϱϮ Ɛϰ ϰϱͬͲϰϱϲͬϰϱ
Ɛϱ ϰϱͬͲϰϱͬͲϰϱͬϰϱϮͬϬϯϮͬϰϱͬͲϰϱͬͲϰϱͬϰϱϮ Ɛϱ ϰϱͬͲϰϱϰͬϰϲ
Ɛϲ ϰϱͬͲϰϱͬͲϰϱͬϰϱͬϰϱͬͲϰϱͬϬϯϮͬͲϰϱͬϰϱͬϰϱͬͲϰϱͬͲϰϱͬϰϱ Ɛϲ ϰϱͬͲϰϱϯͬϰϱϮ�ͬϬϯϰͬͲϰϱͬϰϱͬͲϰϱϯͬϰϱ
Ɛϳ ϰϱͬͲϰϱͬͲϰϱͬϰϱͬϰϱͬͲϰϱϮͬϬϯϮͬͲϰϱͬϰϱͬϰϱͬͲϰϱͬͲϰϱͬϰϱϰ Ɛϳ ϰϱͬͲϰϱϮͬϰϱϮ�ͬͲϰϱͬϬϯϰͬϰϱͬͲϰϱϯͬϰϱ
Ɛϴ ϰϱͬͲϰϱͬͲϰϱͬϰϱϮͬϰϱͬͲϰϱͬϬϯϮͬͲϰϱͬϰϱͬϰϱͬͲϰϱͬͲϰϱͬϰϱϮ Ɛϴ ϰϱͬͲϰϱϱͬϬϯϰͬϰϱͬͲϰϱϱͬϰϱ
Ɛϵ ϰϱͬͲϰϱͬͲϰϱͬϰϱͬϰϱͬͲϰϱͬϬϮϯͬͲϰϱͬϰϱͬϰϱͬͲϰϱͬͲϰϱͬϰϱ Ɛϵ ϰϱͬͲϰϱϯͬϰϱϮ�ͬϬϮϭͬͲϰϱͬϰϱͬͲϰϱϯͬϰϱ
ƐϭϬ ϰϱͬͲϰϱͬͲϰϱͬϰϱͬϰϱͬͲϰϱϮͬϬϮϯͬͲϰϱͬϰϱͬϰϱͬͲϰϱͬͲϰϱͬϰϱϰ ƐϭϬ ϰϱͬͲϰϱϮͬϰϱϮ�ͬͲϰϱͬϬϮϭͬϰϱͬͲϰϱϯͬϰϱ
Ɛϭϭ ϰϱͬͲϰϱͬͲϰϱͬϰϱϮͬϰϱͬͲϰϱͬϬϮϯͬͲϰϱͬϰϱͬϰϱͬͲϰϱͬͲϰϱͬϰϱϮ Ɛϭϭ ϰϱͬͲϰϱϱͬϬϮϭͬϰϱͬͲϰϱϱͬϰϱ
ƐϭϮ ϰϱͬͲϰϱͬͲϰϱͬϰϱͬͲϰϱͬϰϱͬϰϱͬͲϰϱϮ ƐϭϮ ϰϱͬͲϰϱͬͲϰϱͬϰϱϯͬͲϰϱ
Ɛϭϯ ϰϱͬͲϰϱͬͲϰϱͬϰϱϮͬͲϰϱͬϰϱͬϰϱͬͲϰϱ Ɛϭϯ ϰϱͬͲϰϱϲ
Ɛϭϰ ϰϱͬͲϰϱͬͲϰϱͬϰϱͬͲϰϱͬϰϱͬϰϱͬͲϰϱϯ Ɛϭϰ ϰϱͬͲϰϱϴͬͲϰϱ
Ɛϭϱ ϰϱͬͲϰϱͬͲϰϱͬϰϱϯͬͲϰϱͬϰϱͬϰϱͬͲϰϱ Ɛϭϱ ϰϱͬͲϰϱϲͬͲϰϱͬϰϱϮ
Ɛϭϲ ϰϱͬͲϰϱͬͲϰϱͬϰϱ Ɛϭϲ ϰϱͬͲϰϱϮ



��

3ĜtORKD�� 6RXþLQLWHOH�EH]SHþQRVWL�SUR�YãHFKQ\�ERG\�REiON\�QiVRENĤ

^ǇŵĞƚƌŝĐŬĄ�ƐŬůĂĚďĂ EĞƐǇŵĞƚƌŝĐŬĄ�ƐŬůĂƚďĂ

Ŷ dtĨ ^&Ƌ ^ĨĂ Ŷ dtĨ ^&Ƌ ^ĨĂ
ϱ͘ϯ Ϭ͘ϱϯ ϭ͘ϬϮ ϭ͘Ϭϭ ϱ͘ϯ Ϭ͘ϲϮ ϭ͘Ϭϴ ϭ͘Ϭϭ
ϰ Ϭ͘ϯϲ ϲ͘ϯϰ ϭ͘ϯϳ ϰ Ϭ͘ϰϭ ϱ͘ϭϰ ϭ͘ϯϰ

Ͳϭ͘ϱ Ϭ͘ϭϰ ϭ͘ϱϰ Ϯ͘ϭϯ Ͳϭ͘ϱ Ϭ͘ϭϳ ϭ͘ϴϮ Ϯ͘Ϭϰ
ͲϮ͘ϲϱ Ϭ͘Ϯϵ ϭ͘ϲϭ ϭ͘Ϯϭ ͲϮ͘ϲϱ Ϭ͘ϯϲ ϭ͘ϴϯ ϭ͘ϭϲ

ϱ Ϭ͘ϰϵ Ϯ͘Ϭϵ ϭ͘ϭ ϱ Ϭ͘ϱϳ Ϯ͘ϭϮ ϭ͘Ϭϳ
ϯ͘ϱϲ Ϭ͘ϯϭ ϭϬ͘ϴϰ ϭ͘ϱϰ ϯ͘ϱϲ Ϭ͘ϯϱ ϳ͘ϰϱ ϭ͘ϱ
Ͳϭ͘ϱϲ Ϭ͘ϭϱ ϭ͘ϱϮ Ϯ͘Ϭϰ Ͳϭ͘ϱϲ Ϭ͘ϭϴ ϭ͘ϳϵ ϭ͘ϵϲ

Ͳϯ Ϭ͘ϯϰ ϭ͘ϭϳ ϭ͘ϭϰϭ Ͳϯ Ϭ͘ϰϮ ϭ͘ϰϯ ϭ͘ϬϮ



��

3ĜtORKD�� 9êVOHGN\�QDYUåHQp�NRQWUROQt�NRQVWUXNFH

Ŷ�с�ϱ͘ϯ Ŷ�с�ϰ Ŷ�с�Ͳϭ͘ϱ Ŷ�с�ͲϮ͘ϲϱ

jƐĞŬ dͲt ^ĨƋ ^Ĩǆ dͲt ^ĨƋ ^Ĩǆ dͲt ^ĨƋ ^Ĩǆ dͲt ^ĨƋ ^Ĩǆ
/ Ϭ͘ϳϮ ϭ͘ϰϲ ϭ͘Ϭϭ Ϭ͘ϱϴ ϰ͘ϰϴ ϭ͘ϯϰ Ϭ͘Ϯϯ ϯ͘ϴϰ ϯ͘ϱϲ Ϭ͘ϰϲ ϰ͘ϳϯ Ϯ͘ϬϮ

// Ϭ͘ϲϱ ϭ͘ϱϭ ϭ͘ϭϳ Ϭ͘ϰϲ ϰ͘ϵϭ ϭ͘ϱϱ Ϭ͘ϮϮ ϯ͘ϳϴ ϰ͘ϭϰ Ϭ͘ϰϮ ϰ͘ϵϭ Ϯ͘ϯϰ

/// Ϭ͘ϱ ϭ͘ϱϲ ϭ͘Ϭϰ Ϭ͘ϯϱ ϱ͘ϳϲ ϭ͘ϯϴ Ϭ͘ϭϵ ϯ͘ϰ ϯ͘ϲϴ Ϭ͘ϯϳ ϱ͘ϯϰ Ϯ͘Ϭϴ

/s Ϭ͘ϰϱ ϭ͘ϰϱ ϭ͘ϭ Ϭ͘ϯϮ ϲ͘ϵϯ ϭ͘ϰϲ Ϭ͘ϭϱ Ϯ͘ϲϯ ϯ͘ϴϵ Ϭ͘Ϯϵ ϱ͘ϰϱ Ϯ͘Ϯ

s Ϭ͘ϱϯ ϯ͘ϳϯ ϭ͘Ϯϰ Ϭ͘ϯϳ ϭϵ͘ϲϳ ϭ͘ϲϰ Ϭ͘ϭϳ ϲ͘ϰϭ ϰ͘ϯϳ Ϭ͘ϯϯ ϭϰ͘ϰϰ Ϯ͘ϰϳ

Ŷ�с�ϱ Ŷ�с�ϯ͘ϱϲ Ŷ�с�Ͳϭ͘ϱϲ Ŷ�с�Ͳϯ

jƐĞŬ dͲt ^ĨƋ ^Ĩǆ dͲt ^ĨƋ ^Ĩǆ dͲt ^ĨƋ ^Ĩǆ dͲt ^ĨƋ ^Ĩǆ

/ Ϭ͘ϲϳ ϭ͘ϱϵ ϭ͘Ϭϳ Ϭ͘ϰϰ ϳ͘Ϯϭ ϭ͘ϱ Ϭ͘Ϯϱ ϰ͘Ϭϯ ϯ͘ϰϭ Ϭ͘ϱϰ ϰ͘ϭϲ ϭ͘ϳϴ

// Ϭ͘ϱϯ ϭ͘ϲϱ ϭ͘Ϯϰ Ϭ͘ϰ ϴ͘ϭϴ ϭ͘ϳϰ Ϭ͘Ϯϯ ϯ͘ϵϲ ϯ͘ϵϳ Ϭ͘ϱ ϰ͘ϯϰ Ϯ͘Ϭϳ

/// Ϭ͘ϰϲ ϭ͘ϳϭ ϭ͘ϭ Ϭ͘ϯϭ ϭϬ͘ϴϳ ϭ͘ϱϱ Ϭ͘Ϯ ϯ͘ϱϱ ϯ͘ϱϮ Ϭ͘ϰϯ ϰ͘ϳϮ ϭ͘ϴϰ

/s Ϭ͘ϰϭ ϭ͘ϲ ϭ͘ϭϳ Ϭ͘Ϯϭ ϭϴ͘ϵϲ ϭ͘ϲϰ Ϭ͘ϭϲ Ϯ͘ϳϯ ϯ͘ϳϯ Ϭ͘ϯϯ ϰ͘ϴϮ ϭ͘ϵϱ

s Ϭ͘ϯϰ ϰ͘ϭϭ ϭ͘ϯϭ Ϭ͘ϯϮ ϲϳ͘ϳϴ ϭ͘ϴϰ Ϭ͘ϭϴ ϲ͘ϲϰ ϰ͘ϭϵ Ϭ͘ϯϴ ϭϮ͘ϳϴ Ϯ͘ϭϴ



��

3ĜtORKD��� 6H]QDP�QDSURJUDPRYDQêFK�IXQNFt�D�VNULSWĤ�

EĄǌĞǀ &ƵŶŬĐĞͬƐŬƌŝƉƚ <ƌĄƚŬǉ�ƉŽƉŝƐ
ŐĞŶĞƚŝĐ�ůŐͺƐĞǀĞƌ͘ŵ ^ŬƌŝƉƚ ^ƉŽƵƓƚĢĐş�ƐŬƌŝƉƚ�ƉŽ�'ĞŶĞƚŝĐŬǉ�ĂůŐŽƌŝƚŵƵƐ�

ƚŚͺtŝŶŐ�ĞĂŵ&ŝŶ&ŝƚ ^ŬƌŝƉƚ ^ŬƌŝƉƚ�ƉƌŽ�ƉĞǀŶŽƐƚŶş�ǀǉƉŽēĞƚ�ŬŽŶƐƚƌƵŬĐĞ
ĐƵƐƚŐĂŽƵƚĨƵŶ͘ŵ &ƵŶŬĐĞ sůĂƐƚŶş�ǀǇƚǀŽƎĞŶĄ�&ƵŶŬĐĞ�ƉƌŽ�ǌşƐŬĄŶş�ĚĂƚ�

ǌ ŐĞŶĞƚŝĐŬĠŚŽ�ĂůŐŽƌŝƚŵƵ
ƚŚͺ����͘ŵ &ƵŶŬĐĞ WƎŝƎĂǌĞŶş�ŵĂƚĞƌŝĄůŽǀǉĐŚ�ǀůĂƐƚŶŽƐƚş�ĚŽ�

ƐƚƌƵŬƚƵƌ
ƚŚͺ����ͺůŽŬ͘ŵ &ƵŶŬĐĞ sǉƉŽēĞƚ������ŵĂƚŝĐĞ�
ƚŚͺ�ĚĚWŽŝŶƚ͘ŵ &ƵŶŬĐĞ WƎŝĚĄŶş�ďŽĚƽ�ĚŽ�ŐĞŽŵĞƚƌŝĞ
ƚŚͺďƵĐŬ>ŽĂĚ͘ŵ &ƵŶŬĐĞ sǉƉŽēĞƚ�ŬƌŝƚŝĐŬǉĐŚ�ǌĂƚşǎĞŶş�ƉƌŽ�ƐƚĂďŝůŝƚƵ
ƚŚͺ�ŽŵƉ�ĞĂŵWƌŽƉ͘ŵ &ƵŶŬĐĞ sǉƉŽēĞƚ�ǀůĂƐƚŶŽƐƚş�ŬŽŵƉŽǌŝƚŶşĐŚ�ŶŽƐŶşŬƽ�ĚůĞ�

ϵ
ƚŚͺ�ŽŵƉ�ĞĂŵWƌŽƉ^ƚƌƵĐƚ͘ŵ &ƵŶŬĐĞ WƎŝƎĂǌĞŶş�ǀůĂƐƚŶŽƐƚş�ĚŽ�ƐƚƌƵŬƚƵƌ
ƚŚͺ�ŝǀ�ĂƚĂ͘ŵ &ƵŶŬĐĞ �ĢůĞŶş�ŐĞŽŵĞƚƌŝĞ
ƚŚͺDĂƚĞƌŝĂů�ƐƐϮ͘ŵ &ƵŶŬĐĞ WƎŝƎĂǌĞŶş�ŵĂƚĞƌŝĄůŽǀǉĐŚ�ǀůƐƚŶŽƐƚş
ƚŚͺWŽƐWƌĞƉ͘ŵ &ƵŶŬĐĞ hŵşƐƚĢŶş�ŐĞŽŵĞƚƌŝĞ�ĚŽ�ƐŽƵƎĂĚŶĠŚŽ�ƐǇƐƚĠŵƵ
ƚŚͺ^ŚĞĂƌ&ůŽǁ�ĚĚ͘ŵ &ƵŶŬĐĞ WƎŝēƚĞŶş�ƵǌĂǀşƌĂĐşŚŽ�ƐŵǇŬŽǀĠŚŽ�ƚŽŬƵ
ƚŚͺ^ŚĞĂƌ&ůŽǁ�ĂůĐ͘ŵ &ƵŶŬĐĞ sǉƉŽēĞƚ�ƐŵǇŬŽǀǉĐŚ�ƚŽŬƽ�ǀ ŬŽŶƐƚƌƵŬĐŝ
ƚŚͺƐŝŐͺůŽŬϯ͘ŵ &ƵŶŬĐĞ WƎŝƎĂǌĞŶş�ůŽŬĄůŶşĐŚ�ŶĂƉĢƚş�ĚŽ�ƐƚƌƵŬƚƵƌ
ƚŚͺ^ƚƌƵĐƚ�ǀĂů͘ŵ &ƵŶŬĐĞ sǉƉŽēĞƚ�ůŽŬĄůŶş�ŶĂƉũĂƚŽƐƚŝ�Ă�ƉĞǀŶŽƐƚŶşĐŚ�

ŬƌŝƚĠƌŝş
ƚŚͺ^Ƶŵ�Ğůů͘ŵ &ƵŶŬĐĞ ^ŽƵēĞƚ�ƉƌŽŵĢŶŶǉĐŚ�ƚǇƉƵ�ͣĐĞůů͞
ƚŚͺt�&ŝƚŶĞƐƐKď͘ŵ &ƵŶŬĐĞ &ŝƚŶĞƐƐ�ĨƵŶŬĐĞ�ƉƌŽ�ŐĞŶĞƚŝĐŬǉ�ĂůŐŽƌŝƚŵƵƐ
sDƐƚƌĞƐƐ͘ŵ &ƵŶŬĐĞ sǉƉŽēĞƚ�ƌĞĚƵŬŽǀĂŶĠŚŽ�ŶĂƉĢƚş


