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,VSLWLYDQMD�LKWLRIDXQH�UHNH�-DEODQLFH�YU^HQD�VX�VD�FLOMHP�GD�VH�XWYUGL�VWDQMH�X

SRSXODFLMDPD�UD]OLaLWLK�YUVWD�L�REH]EHGH�SRGDFL�]D�LVWUDCLYDQMD�QDNRQ�L]JUDGQMH

DNXPXODFLMH�6WXER¬5RYQL��8]RUNRYDQMH�MH�YU^HQR�QD�aHWLUL�ORNDOLWHWD�X�SHULRGX�RG

����MXOD�GR����DYJXVWD�������JRGLQH��8NXSQR�MH�XORYOMHQR�����SULPHUND�L]���ID�

PLOLMH�L����YUVWD��1DM]DVWXSOMHQLMD�MH�IDPLOLMD�&\SULQLGDH�NDNR�SR�EURMX�SULPHUDND

WDNR�L�SR�YUVWDPD��*XVWLQD�ULEOMLK�SRSXODFLMD�X�-DEODQLFL�MH�����MHGLQNL�SR�P
�
��GRN

MH� SURVHaQD� YUHGQRVW� ELRPDVH� ����� J�P
�
�� ,QGHNV� ELRGLYHU]LWHWD� L]QRVL� �����

3RUH_HQMHP�GRELMHQLK�UH]XOWDWD�VD�UDQLMLP�LVWUDCLYDQMLPD��PRCH�VH�]DNOMXaLWL�GD�VX

SULPH`HQH�SURPHQH�QD�SRSXODFLMDPD�RVWDOH�X�RaHNLYDQLP�RNYLULPD�

8YRG

=DSDGQR�RG�9DOMHYD��X�VDPRP�SRGQRCMX�-DEODQLND�L]YLUH�-DEODQLFD�
-DEODQLFD�MH�EUGVNRSODQLQVND�UHND�NRMD�SURWLaH�NUR]�PQRJREURMQH�NOLVXUH�L
NRWOLQH�L�PHQMD�YRGRVWDM�X�]DYLVQRVWL�RG�NROLaLQH�SDGDYLQD��1D�VYRP�WRNX
GXJRP����NP�-DEODQLFD�SULPD�YRGH�YH`HJ�EURMD�SULWRND��1DMYH`H�SULWRNH
-DEODQLFH�VX��VD�OHYH�VWUDQH�5HEHOMVND�UHND��D�VD�GHVQH�UHND�6X^LFD�

8�QHSRVUHGQRM�EOL]LQL�JUDGD�9DOMHYD�����NP��������JRGLQH��]DSRaHWD
MH�L]JUDGQMD�DNXPXODFLRQRJ�MH]HUD�QD�-DEODQLFL��3ODQLUDQR�MH�GD�VH�RYD�EUD �
QD�]DYU^L�GR�������JRGLQH��.DNR�`H�L]JUDGQMRP�EUDQH�YHURYDWQR�GR`L�GR
SURPHQD�X�VDVWDYX�LKWLRIDXQH��L]YU^HQD�VX�LVWUDCLYDQMD�QMHQRJ�VDVWDYD������
L�������JRGLQH��=ERJ�EROMHJ�SUD`HQMD�VDVWDYD�LKWLRIDXQH�RYR�LVWUDCLYDQMH�MH
REQRYOMHQR�������JRGLQH�

&LOM�LVWUDCLYDQMD�MH�XYLG�X�NYDOLWDWLYQL�L�NYDQWLWDWLYQL�VDVWDY�LKWLRIDXQH�
]DVWXSOMHQRVW�SRMHGLQLK�YUVWD��JXVWLQD�ELRPDVH�L�LQGHNV�ELRGLYHU]LWHWD�

2SLV�ORNDOLWHWD�

8]RUFL�LKWLRIDXQH�X]LPDQL�VX�VD�aHWLUL�ORNDOLWHWD��VOLND����
/RNDOLWHW�EURM���¬�X^`H�5HEHOMVNH�UHNH�X�UHNX�-DEODQLFX��1D�RYRP

ORNDOLWHWX�QDOD]H�VH�GYH�EUDQH�]LGDQH�NDPHQRP�¬�MHGQD�QD�5HEHOMVNRM�UHFL
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���P�SUH�VDVWDYD�VD�-DEODQLFRP�D�GUXJD�QD�UHFL�-DEODQLFL����P�SRVOH�X^`D�
2YH�EUDQH�LPDMX�SURSXVWH��WDNR�GD�VX�RPRJX`HQH�PLJUDFLMH�ULED�L]�GRQMHJ
WRND�X�JRUQML�L�REUDWQR��2YLP�ORNDOLWHWRP�MH�REXKYD`HQ�GHR�5HEHOMVNH�UHNH
LVSRG�EUDQH�X�GXCLQL�WRND�RG����P��NDR�L�GHR�-DEODQLFH�X�GXCLQL�RG����P
QL]YRGQR�RG�XOLYD�5HEHOMVNH�UHNH��1D�GHOX�5HEHOMVNH�UHNH�LVSRG�EUDQH�GR
XOLYD�X�-DEODQLFX�GXELQD�UHaQRJ�WRND�MH���P��D�̂ LULQD�RNR���P��'QR�L�REDOD
VX�̂ MOXQNRYLWL�VD�GRVWD�NUXSQRJ�NDPHQMD�REUDVORJ�PDKRYLQRP��8�GHOX�UHNH
-DEODQLFH�QD�NRPH�MH�YU^HQ�L]ORY�ULEH�GQR�MH�^OMXQNRYLWR�L�SHVNRYLWR��D�GX�
ELQD�UHaQRJ�WRND�MH�GR�����P��'HVQD�REDOD�MH�SRGORNDQD�WDNR�GD�MH�GUYH`H
SXVWLOR�VYRMH�NRUHQMH�X�YRGX��'UYH`H�NRMH�VH�QDOD]L�QD�RYRM�REDOL�SUDYL
VHQNX�QDG�UHNRP�WRNRP�aLWDYRJ�GDQD��/HYD�REDOD�LPD�PDQMH�GUYH`D��SHVN�
RYLWD�MH�L�REUDVOD�MH�WUDYDPD��

/RNDOLWHW�EURM���¬�X^`H�UHNH�6X^LFH�X�UHNX�-DEODQLFX��,]ORY�ULEH�MH

REDYOMHQ�QD�UHFL�-DEODQLFL�LVSRG�PRVWD�X�GXCLQL�RG����P�UHaQRJ�WRND��QD

UHFL�6X^LFL�RG�PRVWD�GR�XOLYD�X�-DEODQLFX��NDR�L�QD�-DEODQLFL�RG�WULGHVHWRJ

PHWUD�SRVOH�XOLYD�6X^LFH�SD�GR�YLUD��RNR����P���'QR�-DEODQLFH�LVSRG�PR�

VWD�MH�PXOMHYLWR�L�SHVNRYLWR�VD�NDPHQLWLP�GHORYLPD��GHVQD�REDOD�MH�XVHaHQD

REUDVOD�JXVWLP�GUYH`HP�L�CEXQMHP��/HYD�REDOD�MH�MHGQLP�GHORP�SUHNULYHQD

JXVWLP�GUYH`HP�D�]DWLP�NDPHQLWD�L�EODJR�VH�VSX^WD�ND�UHFL��GUYH`H�MH�SX�

VWLOR�VYRMH�NRUHQMH�GXERNR�X�YRGX��>LULQD�UHNH�MH�RNR���P�D�QDMYH`D�GX�

6OLND���

0DSD�VOLYD�-DEODQLFH

VD�ORNDOLWHWLPD�

)LJXUH���

,QYHVWLJDWHG�DUHD�
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ELQD�MH�RNR���P��1D�GHOX�6X^LFH�JGH�MH�L]YU^HQ�L]ORY�ULEH�GQR�MH�PXOMHYLWR�

SHVNRYLWR�L�̂ OMXQNRYLWR�D�SUHG�VDPLP�X^`HP�L�NDPHQLWR��'HVQD�L�OHYD�REDOD
VX�REUDVOH�QLCLP�L�YL^LP�CEXQMHP��REDOH�VH�QHSRVUHGQR�SUH�XOLYD�UHNH

EODJR�VSX^WDMX�L�SHVNRYLWH�VX��>LULQD�YRGH�MH�RNR���P�D�PDNVLPDOQD�GXELQD

YRGH�MH���P��3RVOH�X^`D�6X^LFH�GQR�-DEODQLFH�MH��SUYR�NDPHQLWR�]DWLP

^OMXQNRYLWR��SHVNRYLWR�L�PXOMHYLWR��2EDOH�VX�NDPHQLWH�L�EODJR�VH�VSX^WDMX�

D����P�RG�X^`D�UHND�MH�XVHNOD�EUGR�VD�OHYH�VWUDQH��WDNR�GD�MH�REDOD�VWUPD

L�NDPHQLWD��6D�GHVQH�VWUDQH�QDOD]L�VH�QLCH�CEXQMH�L�GUYH`H��>LULQD�UHNH�MH

RNR���P�D�PDNVLPDOQD�GXELQD�MH�����P�

/RNOLWHW�EURM���¬�UHND�-DEODQLFD�LVSRG�PRVWD�NRG�NDPHQRORPD��,]ORY

MH�REDYOMHQ�RG�PRVWD�GR�YLUD�XGDOMHQRJ����P�RG�PRVWD��2NR����P�RG�PR�
VWD�QD�UHFL�MH�QDSUDYOMHQ�QDVLS��NRML�MH�SUHJUDGLR�UHaQL�WRN��1DVLS�MH

VDJUD_HQ�RG�NUXSQRJ�NDPHQD�L�SUHVXW�MH�^OMXQNRP��DOL�MH�RPRJX`HQD�PL�

JUDFLMD�ULED�NUR]�RYDM�GHR�UHaQRJ�WRND��2G�PRVWD�GR�QDVLSD�YRGD�VH�VSRUR

NUH`H��GXELQD�MH�RNR�����PHWDUD��/HYD�REDOD�MH�QDJQXWD�ND�GHVQRM��2EDOH

VX�X]GLJQXWH�L�SUHNULYHQH�YHOLNLP�QDVODJDPD�NDPHQMD��'QR�UHNH�MH�SHVN�

RYLWR�L�PXOMHYLWR�VD�QHNROLNR�YH`LK�VWHQD��>LULQD�UHNH�MH�RNR���P��,VSRG

QDVLSD�MH�EU]DN��GQR�MH�̂ OMXQNRYLWR�L�NDPHQLWR��D�REDOH�VX�̂ OMXQNRYLWH�L�EOD�
JR�VSX^WHQH�ND�UHFL��'XELQD�UHNH�X�RYRP�GHOX�WRND�MH�RNR�����P�

/RNDOLWHW�EURM���¬�UHND�-DEODQLFD�����P�SUH�VDVWDYD�VD�2EQLFRP�
,]ORY�ULEH�MH�REDYOMHQ�X�GXCLQL�RG����PHWDUD�UHaQRJ�WRND��'QR�UHNH�MH�̂ OMX�

QNRYLWR��SHVNRYLWR�L�PXOMHYLWR�NDR�L�VD�PQRJR�QHRUJDQVNRJ�RWSDGD��0DN�

VLPDOQD�GXELQD�YRGHQRJ�WRND�MH�����P��D�GQR�MH�QDJQXWR�RG�GHVQH�ND�OHYRM

REDOL��/HYD�REDOD�MH�VWUPLMD�QHJR�GHVQD��L�SRGORNDQD�MH�YRGRP��2EH�REDOH

VX�JXVWR�REUDVOH�YHJHWDFLMRP�

0DWHULMDO�L�PHWRGH

7HUHQVNR�LVWUDCLYDQMH�MH�REDYOMHQR�����MXOD�GR����DYJXVWD������JRGLQH

L�WRP�SULOLNRP�X]HWL�VX�X]RUFL�YRGH�]D�KHPLMVNX�DQDOL]X�L�X]RUFL�LKWLRID�

XQH��1D�WHUHQX�VX�YU^HQD�PHUHQMD�IL]LaNR�KHPLMVNLK�SDUDPHWDUD��WHPSHUD�
WXUH�YD]GXKD��WHPSHUDWXUH�YRGH��L�S+�YUHGQRVWL��7HPSHUDWXUD�YRGH�L

YD]GXKD�PHUHQD�MH�GLJLWDOQLP�WHUPRPHWURP�SUHFL]QRVWL����~&��D�S+�YUHG�

QRVW�GLJLWDOQLP�S+�PHWURP�SUHFL]QRVWL������,]ORY�ULEH�MH�YU^HQ�DSDUDWRP�]D
HOHNWUR�ULERORY�PDUNH�®6HYHU�6XERWLFD¯�VQDJH���N:��QDSRQD�����9��MDaLQH

����$��QDL]PHQLaQH�VWUXMH�IUHNYHQFLMH����+]�
1D�WHUHQX�MH�L]YU^HQD�GHWHUPLQDFLMD�L�PHUHQMH�GXCLQH�L�WHCLQH�WHOD�NRG

GHOD�X]RUDND�LKWLRIDXQH�NRML�VX�QDNRQ�WRJD�ELOL�YUD`HQL�X�YRGX��=ERJ�YHOL�

NRJ�RELPD�SRVOD�QLVX�PRJOL�ELWL�L]PHUHQL�VYL�X]RUFL�QD�WHUHQX��YH`�MH�GHR
ILNVLUDQ�X�����DONRKROX��8]RUFL�VX�]DWLP�GHWHUPLQLVDQL�L�L]PHUHQL�X�WHU�

HQVNRM�ODERUDWRULML��'HWHUPLQDFLMD�MH�YU^HQD�SRPR`X�NOMXaHYD�]D�GHWHUPL�
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QDFLMX��9XNRYL`�������L��/DGLJHV��������3R�]DYU^HWNX�GHWHUPLQDFLMH�L�PHU�
HQMD�X]RUFL�VX�ILNVLUDQL�X����IRUPDOLQX��7HCLQD�WHOD�MH�PHUHQD�SRPR`X

PDQMHJ�L�YH`HJ�GLQDPRPHWUD�JUDGXLVDQLK�QD����±�����J�L�����±���J��UHVSH�
NWLYQR��6WDQGDUGQD�GXCLQD�WHOD�PHUHQD�MH�QRQLXVRP��3RVOH�GHWHUPLQDFLMH�L]�
UDaXQDWD�MH�SURFHQWXDOQD�]DVWXSOMHQRVW�YUVWD�QD�ORNDOLWHWX��

*XVWLQD�SRSXODFLMH�*�MH�UDaXQDWD�SR�REUDVFX�

�*�=�Q
3

JGH�MH�Q�¬�EURM�XORYOMHQLK�MHGLQNL��D�3�¬�SRYU^LQD�QD�NRMRM�MH�YU^HQR
L]ORYOMDYDQMH��%LRPDVD�%�MH�UDaXQDWD�SR�REUDVFX�

%�=�P
3

JGH�MH�P�¬�PDVD�XORYOMHQLK�SULPHUDND��,QGHNV�ELRGLYHU]LWHWD�'�UDaXQDW�MH
SR�IRUPXOL��2GXP�������

'�=�6�−��
ORJ�Q

JGH�MH�6�¬�EURM�YUVWD��D�Q�¬�XNXSDQ�EURM�MHGLQNL�

1DSRPHQD��6WDQGDUGQD�GHYLMDFLMD�L�VWDQGDUGQD�JUH^ND�QLVX�UDaXQDWH�NRG
VYLK�YUVWD�ULED�]ERJ�PDORJ�EURMD�XKYD`HQLK�SULPHUDND�L]�WLK�YUVWD�

5H]XOWDWL�LVWUDCLYDQMD

5H]XOWDWL�PHUHQMD�IL]LaNLK�L�KHPLMVNLK�SDUDPHWDUD�GDWL�VX�X�WDEHOL���
6UHGQMD�WHPSHUDWXUD�YD]GXKD�X�WRNX�X]RUNRYDQMD�L]QRVLOD�MH�����~&��GRN
MH�VUHGQMD�WHPSHUDWXUD�YRGH�L]QRVLOD�����~&�

7DEHOD����)L]LaNR�KHPLMVNL�SDUDPHWUL

3DUDPHWUL /RNDOLWHWL

/� /� /� /�

W�YD]GXKD��R&� ���� ���� ���� ��

W�YRGH��~&� ���� ���� �� ����
S+ ��� ��� � ���

1D�ORNDOLWHWX�EURM���XORYOMHQR�MH����SULPHUND��3ULVXWQH�VX���YUVWH�RG
NRMLK�GYH�SULSDGDMX�IDPLOLML�&\SULQLGDH��URGRYL�%DUEXV��3KR[LQXV���D�MHGQD
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IDPLOLML�6DOPRQLGDH��URG�6DOPR���1DMEURMQLMD�MH�YUVWD�%DUEXV�SHORSRQQHVLXV
¬���������WDEHOD����

7DEHOD����3UHJOHG�YUVWD�L�EURMD�ULED�QD�ORNDOLWHWX�EURM��

9UVWD� 1 � / 6'/ 0 6'0 /�0 6'/0

%��SHORSRQQHVLXV �� ���� �� � �� �� ��� ���
3��SKR[LQXV � ��� ��� ¬ �� ¬ ��� ¬
6��WUXWWD � ��� �� ¬ ��� ¬ ���� ¬
8NXSQR �� �����

1D�ORNDOLWHWX�EURM���JXVWLQD�ULEOMLK�SRSXODFLMD�MH������EU��P���� D
ELRPDVD�MH�������J�P����WDEHOD�����1DMYH`X�SRSXODFLRQX�JXVWLQX�L�ELRPDVX
LPD�YUVWD�%DUEXV�SHORSRQQHVLXV�¬������EU��P���¬�������J�P����,QGHNV�ELR�
GLYHU]LWHWD�MH�������

7DEHOD����3RSXODFLRQD�JXVWLQD�L�ELRPDVD�ULED�QD�ORNDOLWHWX�EURM��

9UVWD�ULEH 8NXSQD�PDVD
�J�

*XVWLQD
�EU��P��

%LRPDVD
�J�P��

%DUEXV�SHORSRQQHVLXV ���� ���� ����

3KR[LQXV�SKR[LQXV �� ���� ���
6DOPR�WUXWWD ��� ���� ���
6YLK�YUVWD ���� ���� ����

/RNDOLWHW����XORYOMHQR�MH�����SULPHUND��3ULVXWQR�MH���YUVWD�¬���SULSDGD
IDPLOLML�&\SULQLGDH��URGRYL�$OEXUQXV��$OEXUQRLGHV��%DUEXV��*RELR��/HXFLV�
FXV��3KR[LQXV���D�GYH�YUVWH�IDPLOLML�&RELWLGDH��URGRYL��&RELWLV��1HPDFKL�
OXV���1DMEURMQLMD�MH�YUVWD�%DUEXV�SHORSRQQHVLXV�¬��������WDEHOD����R]QDNH�
1�¬�EURM�ULED����¬�SURFHQW��]DVWXSOMHQRVW��/�¬�VWDQGDUGQD�GXCLQD�X�FP��0
¬�PDVD�X�JUDPLPD��0�/�LQGHNV�GXCLQD�PDVD��6'�¬�VWDQGDUGQD�GHYLMDFLMD��

7DEHOD����3UHJOHG�YUVWD�L�EURMD�ULED�QD�ORNDOLWHWX�EURM���

9UVWD�ULEH 1 � / 6'/ 0 6'0 /�0 6'/0

$��DOEXUQXV � ��� ��� ¬ ��� ¬ ��� ¬

$��ELSXQFWDWXV �� ���� ��� ��� � � ��� ���
%��SHORSRQQHVLXV ��� ���� � � �� �� ��� ���
*��JRELR � ��� ��� ¬ �� ¬ ��� ¬
/��FHSKDOXV �� ��� �� � �� �� ���� ����
/��OHXFLVFXV � ��� ¬ ¬ ¬ ¬ ¬ ¬
3��SKR[LQXV �� ��� ��� ��� ��� ��� ��� ���
&��DXUDWD �� ��� ��� ��� ��� ��� ��� ���
1��EDUEDWXOXV � ��� ��� ¬ � ¬ ��� ¬
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8.8312 ��� �����

1D�ORNDOLWHWX�EURM���JXVWLQD�ULEOMLK�SRSXODFLMD�MH������EU��P���� D
ELRPDVD�MH�������J�P����1DMYH`X�SRSXODFLRQX�JXVWLQX�L�ELRPDVX�LPD�YUVWD
%DUEXV�SHORSRQQHVLXV�¬������EU��P���¬�������J�P����WDEHOD�����,QGHNV�ELR�
GLYHU]LWHWD�MH������

7DEHOD����3RSXODFLRQD�JXVWLQD�L�ELRPDVD�ULED�QD�ORNDOLWHWX�EURM��

9UVWD�ULEH XNXSQD�PDVD
�J�

JXVWLQD
�EU��P��

ELRPDVD
�J�P��

$OEXUQXV�DOEXUQXV �� ���� ����
$OEXUQRLGHV�ELSXQFWDWXV ��� ���� ����
%DUEXV�SHORSRQQHVLXV ���� ���� �����
*RELR�JRELR �� ���� ����
/HXFLVFXV�FHSKDOXV ��� ���� ����
/HXFLVFXV�OHXFLVFXV �� ���� ����
3KR[LQXV�SKR[LQXV �� ���� ����
&RELWLV�DXUDWD �� ���� ����
1HPDFKLOXV�EDUEDWXOXV �� ���� ����
69,+�9567$ ���� ���� �����

1D�ORNDOLWHWX�EURM���XORYOMHQR�MH�����SULPHUDND��3ULVXWQR�MH���YUVWD�
RG�NRMLK���SULSDGDMX�IDPLOLML�&\SULQLGDH��URGRYL��$OEXUQRLGHV��%DUEXV�
/HXFLVFXV��3KR[LQXV���D�GYH�YUVWH�IDPLOLML�&RELWLGDH��URGRYL��&RELWLV��1H�
PDFKLOXV���1DMEURMQLMD�MH�YUVWD�%DUEXV�SHORSRQQHVLXV�¬���������WDEHOD����

7DEHOD����3UHJOHG�YUVWD�L�EURMD�ULED�QD�ORNDOLWHWX�EURM��

9UVWD�ULEH 1 � / 6'/ 0 6'0 /�0 6'/0

$��ELSXQFWDWXV� � ��� ��� ¬ ��� ¬ ��� ¬

%��SHORSRQQHVLXV ��� ���� � � � � ��� ���
&��DXUDWD� �� ��� ��� ��� � � ��� ���
/��FHSKDOXV � ��� ��� ¬ ��� ¬ ��� ¬
1��EDUEDWXOXV � ��� ��� ¬ � ¬ ��� ¬
3��SKR[LQXV � ��� ��� ¬ � ¬ ��� ¬
8.8312 ��� �����

1D�ORNDOLWHWX�EURM���JXVWLQD�ULEOMLK�SRSXODFLMD�MH�������EU��P����D
ELRPDVD�MH�������J�P����1DMYH`X�SRSXODFLRQX�JXVWLQX�L�ELRPDVX�LPD�YUVWD
%DUEXV�SHORSRQQHVLXV�¬����EU��P���¬�������J�P����WDEHOD�����,QGHNV�ELRGL�
YHU]LWHWD�L]QRVL�����
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7DEHOD����3RSXODFLRQD�JXVWLQD�L�ELRPDVD�ULED�QD�ORNDOLWHWX�EURM��

9UVWD�ULEH 8NXSQD
PDVD��J�

*XVWLQD
�EU�P��

%LRPDVD
�J�P��

$OEXUQRLGHV�ELSXQFWDWXV ��� ���� ����
%DUEXV�SHORSRQQHVLXV ���� ���� ����
&RELWLV�DXUDWD� �� ���� ����
/HXFLVFXV�FHSKDOXV � ���� ����
1HPDFKLOXV�EDUEDWXOXV �� ���� ����
3KR[LQXV�SKR[LQXV �� ���� ����
8.8312 ����� ���� ����

1D�ORNDOLWHWX���XORYOMHQR�MH�XNXSQR�����SULPHUDND�¬���YUVWD��RG�NRMLK
��SULSDGDMX�IDPLOLML�&\SULQLGDH��URGRYL��$OEXUQXV��$OEXUQRLGHV��%DUEXV�
*RELR��/HXFLVFXV��3KR[LQXV���D�GYH�YUVWH�IDPLOLML�&RELWLGDH��URGRYL��&REL�
WLV��1HPDFKLOXV���1DMEURMQLMD�MH�YUVWD�%��SHORSRQQHVLXV�¬������WDEHOD����

7DEHOD����3UHJOHG�YUVWD�L�EURM�ULED�QD�ORNDOLWHWX�EURM��

9UVWD�ULEH 1 � / 6'/

$OEXUQXV�DOEXUQXV � ��� ��� ¬

$OEXUQRLGHV�ELSXQFWDWXV �� ���� ��� ���
%DUEXV�SHORSRQQHVLXV �� ���� �� �
&RELWLV�DXUDWD �� ���� � �
*RELR�JRELR �� ��� ��� ���
/HXFLVFXV�FHSKDOXV �� ��� �� �
1HPDFKLOXV�EDUEDWXOXV � ��� ��� ¬
3KR[LQXV�SKR[LQXV � ��� � ¬
8.8312 ��� �����

*XVWLQD�SRSXODFLMD�MH�������EU��P����1DMYH`X�SRSXODFLRQX�JXVWLQX�LPD
YUVWD�%DUEXV�SHORSRQQHVLXV�¬�������EU��P����,QGHNV�ELRGLYHU]LWHWD�MH������
8NXSQD�SRSXODFLRQD�JXVWLQD�ULED�L]QRVL�������D�SR�YUVWDPD�RQH�L]QRVH�

$OEXUQXV�DOEXUQXV ����
$OEXUQRLGHV�ELSXQFWDWXV ����
%DUEXV�SHORSRQQHVLXV ����
&RELWLV�DXUDWD ����
*RELR�JRELR ����
/HXFLVFXV�FHSKDOXV ����
1HPDFKLOXV�EDUEDWXOXV ����
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3KR[LQXV�SKR[LQXV ����
1D�VYLP�ORNDOLWHWLPD�XNXSQR�MH�XORYOMHQR�����SULPHUND�L]����YUVWD�

3ULVXWQH�VX���IDPLOLMH�RG�NRMLK�MH�QDMEURMQLMD�IDPLOLMD�&\SULQLGDH��)DPLOLMD
&RELWLGDH�MH�GUXJD�SR�EURMQRVWL��D�QDMPDQMH�SULPHUDND�MH�L]�IDPLOLMH�6DO�
PRQLGDH��1DM]DVWXSOMHQLMD�YUVWD�MH�%DUEXV�SHORSRQQHVLXV�¬���������WDEHOD
�����,QGHNV�ELRGLYHU]LWHWD�UHNH�-DEODQLFH�L]QRVL��������

7DEHOD�����3UHJOHG�YUVWD�L�EURMD�ULED�X�UHFL�-DEODQLFL

9UVWD�ULEH %URM�SULPHUDND �

$OEXUQXV�DOEXUQXV � ���

$OEXUQRLGHV�ELSXQFWDWXV �� ���
%DUEXV�SHORSRQQHVLXV ��� ����
&RELWLV�DXUDWD� ��� ����
*RELR�JRELR �� ���
/HXFLVFXV�FHSKDOXV �� ���
/HXFLVFXV�OHXFLVFXV � ���
1HPDFKLOXV�EDUEDWXOXV �� ���
3KR[LQXV�SKR[LQXV �� ���
6DOPR�WUXWWD � ���
8.8312 ��� �����

1D�UHFL�-DEODQLFL�JXVWLQD�ULEOMLK�SRSXODFLMD�MH�������EU��P����D�ELRPDVD
MH��������J�P����1DMYH`X�SRSXODFLRQX�JXVWLQX�L�ELRPDVX�LPD�YUVWD�%DUEXV
SHORSRQQHVLXV�¬�������EU��P���¬��������J�P����WDEHOD������3ULOLNRP�UDaX�
QDQMD�ELRPDVH�QLMH�X]HW�ORNDOLWHW�EURM����]ERJ�QHGRVWDWND�SRGDWDND�R�PDVL
ULED�VD�WRJ�ORNDOLWHWD��3ULOLNRP�UDaXQDQMD�JXVWLQH�SRSXODFLMD�QLMH�X]HW�X
RE]LU�ORNDOLWHW����]ERJ�QHGRVWDWND�SRGDWDND�R�PDVL�ULED�VD�WRJ�ORNDOLWHWD�

7DEHOD�����3RSXODFLRQD�JXVWLQD�L�ELRPDVD�ULED�QD�UHFL�-DEODQLFL

9UVWD�ULEH 8NXSQD
PDVD��J�

*XVWLQD
�EU��P��

%LRPDVD
�J�P��

$OEXUQXV�DOEXUQXV ���� ���� ����
$OEXUQRLGHV�ELSXQFWDWXV ��� ���� ����
%DUEXV�SHORSRQQHVLXV ���� ���� �����
&RELWLV�DXUDWD� ��� ���� ����
*RELR�JRELR �� ���� ����
/HXFLVFXV�FHSKDOXV ��� ���� ����
/HXFLVFXV�OHXFLVFXV �� ���� ����
1HPDFKLOXV�EDUEDWXOXV �� ���� ����
3KR[LQXV�SKR[LQXV �� ���� ����
6DOPR�WUXWWD ��� ¬ ����
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8.8312 ���� ���� �����

'LVNXVLMD

1D�RVQRYX�SURFHQWXDOQH�]DVWXSOMHQRVWL�ULEOMLK�YUVWD�L�LQGHNVD�ELRGLYH�
U]LWHWD��D�]ERJ�QHGRVWDWND�SRWSXQLMH�ELROR^NH�L�KHPLMVNH�DQDOL]H�YRGH��QH�
PRJX`H�MH�L]YU^LWL�DSVROXWQX�NDWHJRUL]DFLMX�UHNH��1D�RVQRYX�GDWLK�SRGDWDND
]DNOMXaXMHPR�GD�JRUQML�WRN�UHNH�-DEODQLFH�SULSDGD�VDOPRQLGQLP�YRGDPD�X
NRPH�SRUHG�WLSLaQRJ�SUHGVWDYQLND�SRWRaQH�SDVWUPNH��6DOPR�WUXWWD�
VUH`HPR�L�YUVWH�SUHOD]QRJ�UHJLRQD��%DUEXV�SHORSRQQHVLXV��3KR[LQXV�SKR[�
LQXV���6UHGQML�L�GRQML�GHR�WRND�SULSDGDMX�]RQL�OLSOMDQD�L�PUHQH��3RGDWDN�R
YHOLNRP�EURMX�XORYOMHQLK�SULPHUDND�ULEH�QD�ORNDOLWHWX�EURM����SUHWKRGQLK
JRGLQD�MH�ORYOMHQR�GR����SULPHUDND��SRVOHGLFD�MH�DQWURSRJHQRJ�IDNWRUD��MHU
MH�GYD�PHVHFD�SUH�L]ORYD�ULEH�YU^HQR�RGPXOMLYDQMH�NRULWD�UHNH�.ROXEDUH
QHSRVUHGQR�SRVOH�QDVWDQND��WDNR�GD�VH�ULED�SRYXNOD�X�GRQMH�WRNRYH�UHND
-DEODQLFH�L�2EQLFH��

=DNOMXaDN

3RUH_HQMHP�UH]XOWDWD�RYLK�UH]XOWDWD�VD�UDQLMLP��@LUL`��������GR^OL�VPR
GR�]DNOMXaND�GD�QLMH�GR^OR�GR�QHNLK�YH`LK�SURPHQD�QD�ULEOMLP�SRSXODFL�
MDPD��8�SULORJ�RYRPH�LGH�SRGDWDN�GD�MH�LQGHNV�ELRGLYHU]LWHWD�QD�ORNDOLWHWX
EURM���SRVOH���JRGLQD�RVWDR�JRWRYR�QHSURPHQMHQ��6PDQMHQ�LQGHNV�ELRGL�
YHU]LWHWD�QD�ORNDOLWHWX�EURM���X�RGQRVX�QD�SUHWKRGQD�GYD�LVWUDCLYDQMD�MH
SRVOHGLFD�SRYH`DQRJ�EURMD�SULPHUDND�ULEH�QD�WRP�ORNDOLWHWX��VOLND����

6OLND���

3ULND]�LQGHNVD

ELRGLYHU]LWHWD�UHNH

-DEODQLFH�L]������

������L�������JRGLQH�

)LJXUH���

%LRGLYHUVLW\�LQGH[�RI

-DEODQLFD�ULYHU�IRU

\HDUV������������DQG

������
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/LWHUDWXUD

@LUL`��9��������,VWUDCLYDQMH�LKWLRIDXQH�JRUQMHJ�L�VUHGQMHJ�GHOD�VOLYD
.ROXEDUH��3HWQLaNH�VYHVNH�������¬����

/DGLJHV��:���9RJW��'��������'LH�6XZDVVHUILVFKH�(XURSDV��+DPEXUJ��%HU�
OLQ��3DUH\�

/D]DUHYL`��5��������9DOMHYVNL�NUDV��%HRJUDG��6USVNR�JHRJUDIVNR�GUX^WYR��

2GXP��(�3��������)XQGDPHQWDOV�RI�(FRORJ\��1HZ�<RUN��+ROW��5LQHKDUW
DQG�:LQVWRQ�

9XNRYL`��7��������5LEH�%RVQH�L�+HUFHJRYLQH��6DUDMHYR��=DYRG�]D
L]GDYDQMH�XGCEHQLND�

,YDQ�'LPLWUL`��0DUNR�9XaHWL`�DQG�-RYDQD�5DGRMaL`

,FKW\RIDXQD�RI�-DEODQLFD�5LYHU

)LVK�SRSXODWLRQV�LQ�-DEODQLFD�ULYHU��9DOMHYR�UHJLRQ��ZHVWHUQ�6HUELD�
ZHUH�PRQLWRUHG�GXULQJ�VHYHUDO�\HDUV��7KLV�UHVHDUFK�ZDV�WR�GHWHUPLQH
ZKHWKHU�WKHUH�ZHUH�VRPH�VLJQLILFDQW�FKDQJHV�LQ�SRSXODWLRQ�GLVWULEXWLRQ�DQG
WR�FROOHFW�GDWD�IRU�IXWXUH�UHVHDUFK�DIWHU�6WXER�5RYQL�DFXPXODWLRQ�LV�EXLOG�
6DPSOLQJ�ZDV�SHUIRUPHG�RQ�IRXU�ORFDOLWLHV�LQ�PLG�VXPPHU�SHULRG�RI�����
ZLWK�HOHFWUR�ILVKLQJ�HTXLSPHQW��7RWDO�FDWFK�ZDV�����VSHFLPHQ�LQ���IDPLOLHV
DQG����VSHFLHV��3UHYDLOLQJ�IDPLO\�ZDV�&\SULQLGDH��ERWK�E\�QXPEHU�RI
VSHFLPHQ�DQG�LQ�VSHFLHV�IRXQG�LQ�-DEODQLFD�ULYHU��$YHUDJH�SRSXODWLRQ�GHQ �
VLW\�LV�����ILVK�P��DQG�DYHUDJH�ELRPDVV�LV������J�P���%LRGLYHUVLW\�LQGH[�LV
������&RPSDULVRQ�ZLWK�SUHYLRXV�UHVHDUFK�VKRZV�WKDW�SRSXODWLRQ�FKDQJHV
VWD\HG�LQ�H[SHFWHG�UDQJH�
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