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]DYU^HQD�L]JUDGQMD�L�IRUPLUDQMH�YH^WDaNH�DNXPXODFLMH��3RFLEUDYD�MH�OHYD

SULWRND�%DQMH�
%DQMD�MH�GHVQD�SULWRND�.ROXEDUH��,]YLUH�X�3HWQLaNRM�SH`LQL�L�GXCLQD

MRM�L]QRVL���NP��1HGDOHNR�RG�VDPRJ�L]YRUD��RQD�L]�EUGVNR�SODQLQVNH�UHNH�

NDPHQLWRJ�GQD�L�UHODWLYQR�EU]RJ�UHaQRJ�WRND��SUHOD]L�X�UHNX�PXOMHYLWRJ

GQD��PDOH�SURYLGQRVWL�YRGH��XVSRUHQRJ�WRND��NDNYD�MH�GR�VDPRJ�X^`D�X

.ROXEDUX�
�3RGL]DQMH�EUDQH�L�VWYDUDQMH�3HWQLaNRJ�MH]HUD��YHURYDWQR�MH�X]URNRYDOR

SURPHQH�IL]LaNLK�L�KHPLMVNLK�RVRELQD�YRGH��D�QDURaLWR�VDVWDYD�LKWLRIDXQH�L

SRMDYH�QHNDUDNWHULVWLaQLK�YUVWD�]D�WLS�UHNH��NDR�^WR�MH�3RFLEUDYD�
3R^WR�MH�SRVOHGQMH�RS^LUQLMH�LVWUDCLYDQMH�LKWLRIDXQH�3RFLEUDYH�RED�

YOMHQR�������JRGLQH��+HJHGL^��XVPHQD�LQIRUPDFLMD���SUH�SRaHWND�UDGRYD�QD

L]JUDGQML�3HWQLaNRJ�MH]HUD��RVHWLOD�VH�SRWUHED�]D�SRQRYQLP�LVWUDCLYDQMLPD

NDNR�EL�VH�XVWDQRYLOH�HYHQWXDOQH�SURPHQH�X�VDVWDYX�LKWLRIDXQH��7DNR_H�MH

L]YU^HQR�L�LVWUDCLYDQMH�%DQMH�X]YRGQR�RG�X^`D�3RFLEUDYH��X�FLOMX�SRUH_HQMD

WH�GYH�UHNH�
&LOM�LVWUDCLYDQMD�ELR�MH�GD�VH�XVWDQRYL�NYDOLWDWLYQL�L�NYDQWLWDWLYQL�VDVWDY

LKWLRIDXQH��QMHQD�JXVWLQD�L�ELRPDVD��NDR�L�LQGHNV�ELRGLYHU]LWHWD�UHND�%DQMH

L�3RFLEUDYH�

2SLV�ORNDOLWHWD�
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REXKYDWD�MHGDQ�EU]DN�L�YL^H�PDQMLK�YLURYD��/RNDOLWHW�SRaLQMH�EU]DNRP��NRML

MH�XGDOMHQ����P�RG�L]YRUD�%DQMH�X�SH`LQL��'XCLQD�EU]DND�MH���P��D�^LULQD

��P��'QR�MH�̂ OMXQNRYLWR��D�SURVHaQD�GXELQD�MH�RNR������P��6D�GHVQH�VWUDQH

MH�]LG�YLVLQH���P��,]D�EU]DND�MH�SUR^LUHQMH��JGH�MH�^LULQD�WRND�RNR���P��D

PDNVLPDOQD�GXELQD�����P��3UHNR�RYRJ�GHOD�UHNH�SUHOD]L�VH�YR]LOLPD��3RVOH

SUR^LUHQMD�YRGD�MH�PLUQLMD��8�RYRP�GHOX�UHNH��aLMD�MH�GXCLQD�RNR����P�

QDOD]L�VH�QHNROLNR�YLURYD��'QR�MH�PXOMHYLWR�L�SHVNRYLWR�VD�GRVWD�JUDQD�X

YRGL��3URVHaQD�^LULQD�WRND�X�RYRP�GHOX�UHNH�MH���P��D�PDNVLPDOQD�GXELQD

MH�RNR�����P��2EDOH�RYRJ�GHOD�UHaQRJ�WRND�VX�VWUPLMH��SRGORNDQH��REUDVOH

GUYH`HP�L�CEXQMHP��
/RNDOLWHW�%���%DQMD�NRG�SUYRJ�PRVWD��,]ORY�ULEH�YU^HQ�MH�X]YRGQR�RG

SUYRJ�PRVWD�QD�UHFL�%DQML��QD�GXCLQL�RG����P��3URVHaQD�^LULQD�UHNH�MH�RNR

����P��D�PDNVLPDOQD�GXELQD�MH���P��2YLP�ORNDOLWHWRP�REXKYD`HQ�MH�MHGDQ

EU]DN�NRML�VH�QDOD]L�QHSRVUHGQR�SUH�PRVWD�L�PLUQLML�GHR�WRND�NRML�MH�QH^WR

X]YRGQLMH��,VSRG�PRVWD�YRGD�YHOLNRP�EU]LQRP�SUROD]L�NUR]�GYH�FHYL�SUH�

aQLND�����P��WDNR�GD�MH�RWHCDQD�PLJUDFLMD�ULED��8�GHOX�WRND�JGH�MH�EU]DN

REDOH�VX�^OMXQNRYLWH�L�EODJR�QDJQXWH�ND�UHFL��'QR�MH�WDNR_H�^OMXQNRYLWR��D
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GXELQD�MH�RNR�����P��2EDOH�NRG�PLUQLMHJ�GHOD�WRND�VX�VWUPLMH�L�SRGORNDQH�

REUDVOH�GUYH`HP��CEXQMHP�L�YLVRNLP�WUDYDPD��0DNVLPDOQD�GXELQD�X�RYRP

GHOX�UHNH�MH�RNR�����P��D�GQR�MH�PXOMHYLWR�VD�GRVWD�SRGYRGQRJ�NRUHQMD�L

JUDQMD�
/RNDOLWHW�%���8^`H�UHNH�3RFLEUDYH�X�UHNX�%DQMX��2YLP�ORNDOLWHWRP

REXKYD`HQR�MH�X^`H�3RFLEUDYH�X�%DQMX��GHR�WRND�%DQMH�X]YRGQR�RG�X^`D�

NDR�L�QL]YRGQR��7RN�%DQMH�X]YRGQR�RG�X^`D�3RFLEUDYH�MH�REXKYD`HQ�X�GX�

CLQL�RG���P��3URVHaQD�^LULQD�RYRJ�GHOD�WRND�MH�RNR�����P��0DNVLPDOQD

GXELQD�MH�RNR���P��GQR�MH�PXOMHYLWR�VD�GRVWD�SRGYRGQRJ�NRUHQMD��2EDOH

VX�VWUPH��SRGORNDQH��REUDVOH�GUYH`HP�L�CEXQMHP��3RFLEUDYD�VH�XOLYD�VD�OH�

YH�VWUDQH�X�UHNX�%DQMX��2YDM�GHR�WRND�REXKYDWD�PDQML�EU]DN�L�MHGDQ�YLU�X

NRML�VH�GLUHNWQR�XOLYD�UHND�3RFLEUDYD��0DNVLPDOQD�GXELQD�MH�RNR�����P��D

^LULQD�MH�GR�MHGQRJ�PHWUD��7LS�GQD�EU]DND�MH�^OMXQDN�L�NDPHQ��D�GQR�NRG

YLUD�MH�PXOMHYLWR�L�SHVNRYLWR�VD�GRVWD�JUDQD�X�YRGL��2EDOH�RYRJ�GHOD�WRND

VX�VWUPH�L�GHORP�SRGORNDQH��%DQMD�QL]YRGQR�RG�X^`D�3RFLEUDYH�VH�UDaYD

X�GYD�NUDND�NRMD�VH�VSDMDMX�L]D�DGH��/HYL�NUDN�aLQH�YRGH�3RFLEUDYH�L�%D�

QMH��D�GHVQL�VDPR�YRGH�%DQMH��'XCLQD�DGH�NRMD�VH�QDOD]L�L]PH_X�RYD�GYD

NUDND�MH�RNR����P��D�^LULQD�����P��$GD�MH�YLVRND�RNR���P��REUDVOD�MH�WUD�

YDPD�L�QLCLP�CEXQMHP��/HYD�L�GHVQD�REDOD�%DQMH�VX�X]GLJQXWH��SRGORNDQH

L�REUDVOH�GUYH`HP�L�CEXQMHP��7LS�GQD�OHYRJ�NUDND�%DQMH�MH�^OMXQDN�L�PXOM�

D�GHVQRJ�PXOM��>LULQH�NUDND�VX�RNR�����P��'XELQD�OHYRJ�MH�RNR�����P��D

GXELQD�GHVQRJ�NUDND�MH�RNR���P��,]ORY�ULEH�X�RYRP�GHOX�WRND�MH�REDYOMHQ

X�GX]LQL�RG���P�NRG�RED�NUDND��
/RNDOLWHW�3���5HND�3RFLEUDYD�LVSRG�DNXPXODFLRQH�EUDQH�3HWQLaNRJ

MH]HUD��7HUHQ�QD�NRPH�MH�YU^HQ�L]ORY�ULEH�REXKYDWLR�MH�GYD�NUDND�3RFLEUDYH

NRML�GRELMDMX�YRGX�L]�3HWQLaNRJ�MH]HUD��/HYL�NUDN�VH�VWDOQR�VQDEGHYD�YR�

GRP�L]�3HWQLaNRJ�MH]HUD�SUHNR�UHJXODWRUD�QLYRD�YRGH�X�MH]HUX��'HVQL�NUDN

MH�NDSWLUDQR�NRULWR��NRMH�VOXCL�]D�RGYR_HQMH�YRGH�XVOHG�RELOQRJ�GRWRND�X

3HWQLaNR�MH]HUR��&LUNXODFLMD�YRGH�X�GHVQRP�NUDNX�MH�GRVWD�PDOD�RVLP�X

YUHPH�RELOQLK�SDGDYLQD�NDGD�VH�QLYR�YRGH�X�3HWQLaNRP�MH]HUX�QDJOR�SR�

YH`D��WDNR�GD�VH�YRGD�YH`LP�GHORP�JRGLQH�X�NRULWX�]DGUCDYD�X�YLGX�PDQMH

EDUH��1D�OHYRP�NUDNX�3RFLEUDYH�L]ORY�ULEH�MH�YU^HQ�X�EHWRQVNRP�ED]HQX�

GXCLQH���P�L�^LULQH�����P��'XELQD�YRGH�X�ED]HQX�MH�����P��1D�GQX�VH

QDOD]L�NUXSQR�NDPHQMH��1D�GHVQRP�NUDNX�3RFLEUDYH�L]ORY�MH�YU^HQ�X�GHOX

NDSWLUDQRJ�NRULWD��JGH�VH�]DGUCDOD�YRGD��'XCLQD�RYRJ�GHOD�MH���P��D�^LULQD

��P��6WUDQH�NRULWD�VX�SRG�YHOLNLP�QDJLERP��D�PDNVLPDOQD�GXELQD�MH�RNR

����P��'QR�MH�EHWRQVNR�VD�SXQR�REUD^WDMD�L�YRGHQLK�WUDYD�
/RNDOLWHW�3���5HND�3RFLEUDYD�����P�QL]YRGQR�RG�3HWQLaNRJ�MH]HUD�

,]ORY�ULEH�REDYOMHQ�MH�QD�GXCLQL�WRND�RG����P��/RNDOLWHW�REXKYDWD�GYD�EU�

]DND�L�PLUQL�GHR�WRND�NRML�VH�QDOD]L�L]PH_X�GYD�EU]DND�L�X]YRGQR�RG�SUYRJ

EU]DND��3URVHaQD�^LULQD�UHNH�MH�RNR���P��2EDOH�VX�REUDVOH�GUYH`HP��.RG

PLUQRJ�GHOD�WRND�REDOH�VX�VWUPLMH�L�OHYD�MH�QDJQXWD�ND�GHVQRM��'QR�MH�QD

5$'29,�32/$=1,.$�2%5$=291,+�352*5$0$�±�� %,2/2*,-$��•�����



GHOX�WRND�JGH�VX�EU]DFL�̂ OMXQNRYLWR��D�X�PLUQRP�GHOX�WRND�PXOMHYLWR��0DN�
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JUDQD��2EDOH�VX�VWUPH��SRGORNDQH�L�REUDVOH�GUYH`HP��CEXQMHP�L�YLVRNLP
WUDYDPD��

0DWHULMDO�L�PHWRGH
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1D�WHUHQX�MH�L]YU^HQD�GHWHUPLQDFLMD�L�PHUHQMH�GXCLQH�L�PDVH�WHOD�NRG
GHOD�X]RUDND�LKWLRIDXQH�NRML�VX�QDNRQ�WRJD�ELOL�YUD`HQL�X�YRGX��=ERJ�YH�
OLNRJ�RELPD�SRVOD�QLVX�PRJOL�ELWL�L]PHUHQL�VYL�X]RUFL�QD�WHUHQX��YH`�MH�GHR
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^HQD�SRPR`X�NOMXaHYD�]D�GHWHUPLQDFLMX��9XNRYL`��������/DGLJHV�������
0DVD�WHOD��0��MH�PHUHQD�SRPR`X�WHKQLaNH�YDJH�SUHFL]QRVWL���J��7RWDOQD
GXCLQD�WHOD��/��PHUHQD�MH�QRQLXVRP��3RVOH�GHWHUPLQDFLMH�]D�VYDNX�YUVWX�MH
L]UDaXQDWD�QMHQD�SURFHQWXDOQD�]DVWXSOMHQRVW��SRSXODFLRQD�JXVWLQD�L�ELRPDVD�
6WDQGDUGQD�GHYLMDFLMD�L�VWDQGDUGQD�JUH^ND�QLVX�UDaXQDWL�NRG�YUVWD�NRMH�LPD�
MX�PDQMH�RG���SULPHUDND�

3RSXODFLRQD�JXVWLQD�ULED�MH�UDaXQDWD�SR�IRUPXOL�

*� �Q�3���EU���P��

JGH�MH�*�¬�JXVWLQD��Q�¬�EURM�MHGLQNL�LVWH�YUVWH��3�¬�SRYU^LQD�QD�NRMRM�MH
YU^HQ�L]ORY��

%LRPDVD�MH�UDaXQDWD�SR�IRUPXOL�
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5H]XOWDWL�LVWUDCLYDQMD

5H]XOWDWL�PHUHQMD�WHPSHUDWXUH�YD]GXKD�L�YRGH�SULND]DQL�VX�QD�WDEHOL

���3URVHaQD�WHPSHUDWXUD�YD]GXKD�X�WRNX�X]RUNRYDQMD�]D�UHNX�%DQMX�L]QR�

VLOD�MH���~&��D�]D�UHNX�3RFLEUDYX�����~&��3URVHaQD�WHPSHUDWXUD�YRGH�]D

UHNX�%DQMX�SULOLNRP�X]RUNRYDQMD�L]QRVLOD�MH�����~&��D�]D�UHNX�3RFLEUDYX

����~&��WDEHOD����

7DEHOD����7HPSHUDWXUH�YD]GXKD�L�YRGH�]DEHOHCHQH�WRNRP�X]RUNRYDQMD
LKWLRIDXQH�
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3DUDPHWDU /RNDOLWHW
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XWUR^DN�.0Q2���PJ�GP

�� ���� ����

$QDOL]RP�X]RUDND�LKWLRIDXQH�GRELMHQL�VX�VOHGH`L�UH]XOWDWL��
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1D�ORNDOLWHWX�3��XORYOMHQR�MH�����SULPHUDND�ULEH��3ULVXWQR�MH����YUVWD
RG�NRMLK�MHGDQDHVW�SULSDGD�IDPLOLML�&\SULQLGDH��URGRYL��%DUEXV��&DUDVVLXV�
*RELR��/HXFLVFXV��3KR[LQXV��3VHXGRUDVERUD��5KRGHXV��5XWLOXV��6FDUGLQLXV�

9LPED���MHGQD�IDPLOLML�&RELWLGDH��URG�1HPDFKLOXV���D�MHGQD�IDPLOLML�6LOXUL�
GDH��URG�6LOXUXV���,QGHNV�ELRGLYHU]LWHWD�QD�ORNDOLWHWX�3��L]QRVL�������D�QD�
M]DVWXSOMHQLMD�YUVWD�MH�5XWLOXV�UXWLOXV��������

1D�ORNDOLWHWX�3��JXVWLQD�ULEOMLK�SRSXODFLMD�MH�����EU��P���D�ELRPDVD�MH
������J�P���1DMYH`X�SRSXODFLRQX�JXVWLQX�LPD�YUVWD�5XWLOXV�UXWLOXV� ¬
�����EU��P���D�QDMYH`X�ELRPDVX�YUVWD�6LOXUXV�JODQLV�¬������J�P���WDEHOD����

7DEHOD����3UHJOHG�YUVWD��EURMD�SULPHUDND��JXVWLQH�L�ELRPDVH�QD�ORNDOLWHWX�3�

9UVWD�ULEH %URM � 0DVD
�J�

*XVWLQD�
�EU��P��

%LRPDVD
�J�P��

%DUEXV�SHORSRQQHVLXV � ���� �� ���� ����
&DUDVVLXV�FDUDVVLXV� � ���� ��� ��� ����
*RELR�JRELR �� ����� ��� ��� ����
/HXFLVFXV�FHSKDOXV �� ���� ��� ��� ����
/HXFLVFXV�OHXFLVFXV � ���� ��� ���� ����
3VHXGRUDVERUD�SDUYD � ���� �� ���� ����
3KR[LQXV�SKR[LQXV � ���� �� ���� ����
5KRGHXV�VHULFHXV �� ����� �� ���� ����
5XWLOXV�UXWLOXV �� ����� ��� ���� ����
6FDUGLQLXV�HU\WKURSKWKDOPXV � ���� ��� ��� ����
9LPED�YLPED � ���� �� ���� ����
1HPDFKLOXV�EDUEDWXOXV � ���� � ���� ����
6LOXUXV�JODQLV � ���� ��� ���� ����
8.8312 ��� ��� ���� ��� �����

,QGHNV�ELRGLYHU]LWHWD ����

7DEHOD��D��6UHGQMH�YUHGQRVWL�L�VWDQGDUGQH�GHYLMDFLMH�GXCLQH�L�WHCLQH�WHOD
QD�ORNOLWHWX�3�

9UVWD�ULEH / 6'/ 0 6'0 /�0 6'/�0

%DUEXV�SHORSRQQHVLXV

&DUDVVLXV�FDUDVVLXV�

*RELR�JRELR ��� ��� � � ��� ���
/HXFLVFXV�FHSKDOXV �� � �� �� ��� ���
/HXFLVFXV�OHXFLVFXV

3VHXGRUDVERUD�SDUYD

QDVWDYDN�QD�VOHGH`RM�VWDUQL

�����•��3(71,A.(�69(6.(���� '(2��,,



7DEHOD��D�¬�QDVWDYDN

9UVWD�ULEH / 6'/ 0 6'0 /�0 6'/�0

3KR[LQXV�SKR[LQXV

5KRGHXV�VHULFHXV � � � � ��� ���
5XWLOXV�UXWLOXV � � � � � �
6FDUGLQLXV
HU\WKURSKWKDOPXV

9LPED�YLPED

1HPDFKLOXV�EDUEDWXOXV

6LOXUXV�JODQLV

8�WDEHOL��D�GDWL�VX�PRUIRPHWULMVNL�SRGDFL�]D�ORNDOLWHW�3���.DR�L�X�RV�
WDOLP�WDEHODPD�]D�PRUIRPHWULMVNH�SDUDPHWUH��NRUL^`HQH�VX�VOHGH`H�R]QDNH�

/�¬�VUHGQMD�YUHGQRVW�VWDQGDUGQH�GXCLQH�WHOD�X�FP�
0�¬�VUHGQMD�YUHGQRVW�PDVH�WHOD�X�JUDPLPD�
/�0�¬�LQGHNV�GXCLQD�PDVD�
6'/�6'0��6'/�0�¬�VWDQGDUGQH�GHYLMDFLMH�]D�GXCLQX��PDVX�L�LQGHNV

1D�ORNDOLWHWX�3��XORYOMHQR�MH�����SULPHUND��3ULVXWQR�MH���YUVWD�RG�NR�
MLK�^HVW�SULSDGD�IDPLOLML�&\SULQLGDH��URGRYL��%DUEXV��*RELR��/HXFLVFXV�
3KR[LQXV��5KRGHXV��5XWLOXV���MHGQD�IDPLOLML�&RELWLGDH��URG�1HPDFKLOXV���D
MHGQD�IDPLOLML�3HUFLGDH��URG�3HUFD���,QGHNV�ELRGLYHU]LWHWD�QD�ORNDOLWHWX�3�
L]QRVL������D�QDM]DVWXSOMHQLMD�YUVWD�MH�3KR[LQXV�SKR[LQXV���������1D�ORND�
OLWHWX�3��JXVWLQD�ULEOMLK�SRSXODFLMD�MH������EU��P���D�ELRPDVD�MH�������J�P��
1DMYH`X�SRSXODFLRQX�JXVWLQX�LPD�YUVWD�3KR[LQXV�SKR[LQXV������EU��P���D
QDMYH`X�ELRPDVX�YUVWD�/HXFLVFXV�FHSKDOXV������J�P���WDEHOD�����

7DEHOD����3UHJOHG�YUVWD��EURMD�SULPHUDND��JXVWLQH�L�ELRPDVH�QD�ORNDOLWHWX�3�

9UVWD�ULEH %URM ��� 0DVD
�J�

*XVWLQD
�EU��P��

%LRPDVD�
�J�P��

%DUEXV�SHORSRQQHVLXV �� ����� ��� ���� ����
*RELR�JRELR �� ����� ��� ���� ����
/HXFLVFXV�FHSKDOXV �� ����� ��� ���� ����
3KR[LQXV�SKR[LQXV �� ����� �� ���� ����
5KRGHXV�VHULFHXV �� ����� �� ���� ����
5XWLOXV�UXWLOXV � ���� �� ���� ����
1HPDFKLOXV�EDUEDWXOXV �� ����� �� ���� ����
3HUFD�IOXYLDWLOLV � ���� � ���� ����
8.8312��VYLK�YUVWD� ��� ��� ��� ���� �����

,QGHNV�ELRGLYHU]LWHWD ����
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7DEHOD��D��6UHGQMH�YUHGQRVWL�L�VWDQGDUGQH�GHYLMDFLMH�GXCLQH�L�WHCLQH�WHOD

9UVWD�ULEH / 6'/ 0 6'0 /�0 6'/�0

%DUEXV�SHORSRQQHVLXV � � �� � ��� ���
*RELR�JRELR � � � � ��� ���
/HXFLVFXV�FHSKDOXV �� � �� �� ��� ���
3KR[LQXV�SKR[LQXV � � ��� ��� ��� ���
5KRGHXV�VHULFHXV � � ��� ��� ��� ���
5XWLOXV�UXWLOXV

1HPDFKLOXV�EDUEDWXOXV ��� ��� � � ��� ���
3HUFD�IOXYLDWLOLV

1D�ORNDOLWHWX�3��XORYOMHQR�MH����SULPHUND��3ULVXWQR�MH���YUVWD��RG�NR�
MLK�aHWLUL�SULSDGD�IDPLOLML�&\SULQLGDH��URGRYL��%DUEXV��*RELR��/HXFLVFXV�
5KRGHXV���D�MHGQD�IDPLOLML�&RELWLGDH��URG�1HPDFKLOXV���,QGHNV�ELRGLYHU]L�
WHWD�L]QRVL�������D�QDM]DVWXSOMHQLMD�YUVWD�MH�5KRGHXV�VHULFHXV�¬���������1D
ORNDOLWHWX�3��JXVWLQD�ULEOMLK�SRSXODFLMD�MH������EU��P���D�ELRPDVD������J�P��
1DMYH`X�SRSXODFLRQX�JXVWLQX�LPD�YUVWD�5KRGHXV�VHULFHXV������EU��P���D�QDM�
YH`X�ELRPDVX�¬�/HXFLVFXV�FHSKDOXV������J�P���WDEHOD����

7DEHOD����3UHJOHG�YUVWD��EURMD�SULPHUDND��JXVWLQH�L�ELRPDVH�QD�ORNDOLWHWX�3�

9UVWD�ULEH %URM � 0DVD
�J�

*XVWLQD
�EU��P��

%LRPDVD�
�J�P��

%DUEXV�SHORSRQQHVLXV � ����� ��� ���� ����
*RELR�JRELR � ����� �� ���� ����
/HXFLVFXV�FHSKDOXV �� ����� ��� ���� ����
5KRGHXV�VHULFHXV �� ����� �� ���� ����
1HPDFKLOXV�EDUEDWXOXV � ���� �� ���� ����
8.8312 �� ��� ��� ���� ����

,QGHNV�ELRGLYHU]LWHWD ����

7DEHOD��D��6UHGQMH�YUHGQRVWL�L�VWDQGDUGQH�GHYLMDFLMH�GXCLQH�L�WHCLQH�WHOD

9UVWD�ULEH / 6'/ 0 6'0 /�0 6'/�0

%DUEXV�SHORSRQQHVLXV

*RELR�JRELR

/HXFLVFXV�FHSKDOXV �� � �� �� ��� ���
5KRGHXV�VHULFHXV � � ��� ��� ��� ���
1HPDFKLOXV�EDUEDWXOXV
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1D�ORNDOLWHWX�3��XORYOMHQR�MH����SULPHUND�ULEH��3ULVXWQR�MH���YUVWD�RG
NRMLK�SHW�SULSDGD�IDPLOLML�&\SULQLGDH��URGRYL��%DUEXV��*RELR��/HXFLVFXV�
3KR[LQXV��5KRGHXV���MHGQD�IDPLOLML�&RELWLGDH��URG�1HPDFKLOXV���D�MHGQD�ID�
PLOLML�3HUFLGDH��URG�3HUFD���,QGHNV�ELRGLYHU]LWHWD�QD�ORNDOLWHWX�3��L]QRVL
������D�QDM]DVWXSOMHQLMH�YUVWH�VX�*RELR�JRELR�L�/HXFLVFXV�FHSKDOXV��������

1D�ORNDOLWHWX�3��JXVWLQD�ULEOMLK�SRSXODFLMD�MH������EU��P���D�ELRPDVD
MH�������J�P���1DMYH`X�SRSXODFLRQX�JXVWLQX�LPDMX�YUVWH�*RELR�JRELR� L
/HXFLVFXV�FHSKDOXV������EU��P���D�QDMYH`X�ELRPDVX�YUVWD�/HXFLVFXV�FHSKD�
OXV������J�P���WDEHOD�����

7DEHOD����3UHJOHG�YUVWD�EURMD�SULPHUDND��JXVWLQH�L�ELRPDVH�QD�ORNDOLWHWX�3�

9UVWD�ULEH %URM � 0DVD
�J�

*XVWLQD
�EU��P��

%LRPDVD�
�J�P��

%DUEXV�SHORSRQQHVLXV �� ����� ��� ���� ����
*RELR�JRELR �� ����� �� ���� ���
/HXFLVFXV�FHSKDOXV �� ����� ��� ���� ����
3KR[LQXV�SKR[LQXV �� ����� �� ��� ����
5KRGHXV�VHULFHXV �� ����� �� ��� ����
3HUFD�IOXYLDWLOLV � ���� � ���� ����
1HPDFKLOXV�EDUEDWXOXV � ���� � ���� ����
8.8312 �� ��� ��� ���� �����

,QGHNV�ELRGLYHU]LWHWD ����

7DEHOD��D��6UHGQMH�YUHGQRVWL�L�VWDQGDUGQH�GHYLMDFLMH�GXCLQH�L�WHCLQH�WHOD

9UVWD�ULEH / 6'/ 0 6'0 /�0 6'/�0

%DUEXV�SHORSRQQHVLXV �� � �� �� ��� ���
*RELR�JRELR � � ��� ��� ��� ���
/HXFLVFXV�FHSKDOXV �� � �� �� ��� ���
3KR[LQXV�SKR[LQXV � � � � ��� ���
5KRGHXV�VHULFHXV � � � � ��� ���
3HUFD�IOXYLDWLOLV

1HPDFKLOXV�EDUEDWXOXV

1D�ORNDOLWHWX�%��XORYOMHQR�MH����SULPHUDND��3ULVXWQR�MH���YUVWD�RG�NR�
MLK�WUL�SULSDGDMX�IDPLOLML�&\SULQLGDH��URGRYL��*RELR��/HXFLVFXV��3KR[LQXV��
MHGQD�IDPLOLML�&RELWLGDH��URG�1HPDFKLOXV���D�MHGQD�IDPLOLML�3HWURP\]RQWL�
GDH��URG�/DPSHWUD��L]�NODVH�&\FORVWRPDWD��,QGHNV�ELRGLYHU]LWHWD�QD�ORND�
OLWHWX�%��L]QRVL�������D�QDM]DVWXSOMHQLMD�YUVWD�MH�*RELR�JRELR��������
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1D�ORNDOLWHWX�%��JXVWLQD�ULEOMLK�SRSXODFLMD�MH������EU��P���D�ELRPDVD
MH������J�P���1DMYH`X�SRSXODFLRQX�JXVWLQX�LPD�*RELR�JRELR�¬������EU��P��
D�QDMYH`X�ELRPDVX�/HXFLVFXV�FHSKDOXV�¬������J�P���WDEHOD����

7DEHOD����3UHJOHG�YUVWD��EURMD�SULPHUDND�JXVWLQH�L�ELRPDVH�QD�ORNDOLWHWX�%�

9UVWD�ULEH %URM � 0DVD
�J�

*XVWLQD
�EU��P��

%LRPDVD�
�J�P��

*RELR�JRELR � ����� �� ����� ����
/HXFLVFXV�FHSKDOXV � ����� �� ����� ����
3KR[LQXV�SKR[LQXV � ����� �� ����� ����
1HPDFKLOXV�EDUEDWXOXV � ����� �� ����� ����
/DPSHWUD�SODQHUL � ����� �� ����� �����
8.8312 �� ��� ��� ���� ����

,QGHNV�ELRGLYHU]LWHWD ����

1D�ORNDOLWHWX�%��XORYOMHQR�MH����SULPHUND��3ULVXWQH�VX���YUVWH�NRMH
SULSDGDMX�IDPLOLML�&\SULQLGDH��URGRYL��*RELR��/HXFLVFXV��3KR[LQXV���D�MHGQD
IDPLOLML�3HWURP\]RQWLGDH��URG�/DPSHWUD���,QGHNV�ELRGLYHU]LWHWD�L]QRVL������
D�QDM]DVWXSOMHQLMD�YUVWD�MH�/HXFLVFXV�FHSKDOXV��������1D�ORNDOLWHWX�%�
JXVWLQD�ULEOMLK�SRSXODFLMD�MH�����EU��P���D�ELRPDVD�MH�����J�P���1DMYH`X
SRSXODFLRQX�JXVWLQX�������EU��P���L�ELRPDVX�������J�P���LPD�YUVWD�/HXFLV�
FXV�FHSKDOXV��WDEHOD�����

7DEHOD����3UHJOHG�YUVWD��EURMD�SULPHUDND��JXVWLQH�L�ELRPDVH�QD
ORNDOLWHWX�%�

9UVWD�ULEH %URM � 0DVD
�J�

*XVWLQD
�EU��P��

%LRPDVD�
�J�P��

*RELR�JRELR � �� �� ���� ����
/HXFLVFXV�FHSKDOXV � ����� ��� ��� ����
3KR[LQXV�SKR[LQXV � ����� �� ���� ����
/DPSHWUD�SODQHUL � �� �� ���� ���
8.8312 �� ��� ��� ��� ���

,QGHNV�ELRGLYHU]LWHWD ����

1D�ORNDOLWHWX�%��XORYOMHQD�VX�����SULPHUND��3ULVXWQR�MH���YUVWD�NRMH
SULSDGDMX�IDPLOLML�&\SULQLGDH��URGRYL��$OEXUQRLGHV��%DUEXV��*RELR��/HXFLV�
FXV��3KR[LQXV��5KRGHXV���,QGHNV�ELRGLYHU]LWHWD�L]QRVL�������D�QDM]DVWX�
SOMHQLMD�YUVWD�MH�/HXFLVFXV�FHSKDOXV���������*XVWLQD�ULEOMLK�SRSXODFLMD�MH
�����EU��P���GRN�ELRPDVD�L]QRVL������J�P���1DMYH`X�SRSXODFLRQX�JXVWLQX
�����EU��P���L�ELRPDVX�������J�P���LPD�/HXFLVFXV�FHSKDOXV��WDEHOD�����

�����•��3(71,A.(�69(6.(���� '(2��,,



7DEHOD����3UHJOHG�YUVWD��EURMD�SULPHUDND��JXVWLQH�L�ELRPDVH�QD
ORNDOLWHWX�%�

9UVWD�ULEH EU� � J EU��P� J�P�

$OEXUQRLGHV�ELSXQFWDWXV �� ����� ��� ���� ����
%DUEXV�SHORSRQQHVLXV � ���� �� ���� ����
*RELR�JRELR �� ����� ��� ���� ����
/HXFLVFXV�FHSKDOXV �� ����� ��� ��� �����
3KR[LQXV�SKR[LQXV � ���� � ���� ����
5KRGHXV�VHULFHXV � ���� �� ���� ����
8.8312 ��� ��� ���� ���� ����

,QGHNV�ELRGLYHU]LWHWD ����

7DEHOD��D��6UHGQMH�YUHGQRVWL�L�VWDQGDUGQH�GHYLMDFLMH�GXCLQH�L�WHCLQH�WHOD
QD�ORNDOLWHWX�%�

9UVWD�ULEH / 6'/ 0 6'0 /�0 6'/�0

$OEXUQRLGHV�ELSXQFWDWXV � � � � ��� ���
%DUEXV�SHORSRQQHVLXV

*RELR�JRELR � � � � ��� ���
/HXFLVFXV�FHSKDOXV �� � �� � ��� ���
3KR[LQXV�SKR[LQXV

5KRGHXV�VHULFHXV � � ��� ��� ��� ���

8�GRQMHP�WRNX�UHNH�3RFLEUDYH�XORYOMHQD�VX�XNXSQR�����SULPHUND�ULEH

�WDEHOD������=DVWXSOMHQR�MH�XNXSQR����YUVWD�L]�aHWLUL�IDPLOLMH��1DMEURMQLMD

IDPLOLMD��NDNR�SR�EURMX�YUVWD��WDNR�L�SR�EURMX�XORYOMHQLK�SULPHUDND����

YUVWD�L�����MHGLQNL��MH�IDPLOLMD�&\SULQLGDH��,]�RYH�IDPLOLMH�VX�]DVWXSOMHQL

URGRYL��%DUEXV��&DUDVVLXV��*RELR��/HXFLVFXV��3VHXGRUDVERUD��3KR[LQXV�

5KRGHXV��5XWLOXV��6FDUGLQLXV��9LPED��6ODELMH�]DVWXSOMHQH�IDPLOLMH�VX�ID�

PLOLMD�&RELWGDH�����SULPHUDND�L]�URGD�1HPDFKLOXV���IDPLOLMD�3HUFLGDH��WUL

SULPHUND�L]�URGD�3HUFD��L�IDPLOLMD�6LOXULGDH��GYD�SULPHUND�NRMD�SULSDGDMX

URGX�6LOXUXV��
3RSXODFLRQD�JXVWLQD�ULEOMLK�YUVWD�X�GRQMHP�WRNX�UHNH�3RFLEUDYH�MH

�����EU��P���D�ELRPDVD�L]QRVL�������J�P���1DMYH`X�SRSXODFLRQX�JXVWLQX

������EU��P���LPD�YUVWD�5KRGHXV�VHULFHXV��GRN�QDMYH`X�ELRPDVX������

J�P���LPD�YUVWD�/HXFLVFXV�FHSKDOXV��,QGHNV�ELRGLYHU]LWHWD�GRQMHJ�WRND�UHNH

3RFLEUDYH�MH�������D�QDMGRPLQDQWQLMD�YUVWD�MH�5KRGHXV�VHULFHXV���������WD�

EHOD�����
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7DEHOD�����3UHJOHG�YUVWD��EURMD�SULPHUDND��JXVWLQH�L�ELRPDVH�X�GRQMHP
WRNX�UHNH�3RFLEUDYH

9UVWD�ULEH %URM � 0DVD
�J�

*XVWLQD�
�EU��P��

%LRPDVD
�J�P��

%DUEXV�SHORSRQQHVLXV �� ����� ��� ���� ����
&DUDVVLXV�FDUDVVLXV� � ���� ��� ���� ����
*RELR�JRELR �� ����� ��� ���� ����
/HXFLVFXV�FHSKDOXV �� ����� ���� ���� ����
/HXFLVFXV�OHXFLVFXV � ���� ��� ���� ����
3VHXGRUDVERUD�SDUYD � ���� �� ���� ����
3KR[LQXV�SKR[LQXV �� ����� ��� ���� ����
5KRGHXV�VHULFHXV �� ����� ��� ���� ����
5XWLOXV�UXWLOXV �� ���� ��� ���� ����
6FDUGLQLXV�HU\WKURSKWKDOPXV � ���� ��� ���� ����
9LPED�YLPED � ���� �� ���� ����
1HPDFKLOXV�EDUEDWXOXV �� ���� �� ���� ����
3HUFD�IOXYLDWLOLV � ���� � ���� ����
6LOXUXV�JODQLV � ���� ��� ���� ����
8.8312 ��� ��� ���� ���� �����
,QGHNV�ELRGLYHU]LWHWD ����

8�JRUQMHP�WRNX�%DQMH�XNXSQR�XORYOMHQD�VX�����SULPHUND�L]���YUVWD
NRMH�VX�VYUVWDQH�X�WUL�IDPLOLMH��WDEHOD������1DMEURMQLMD�IDPLOLMD�SR�EURMX
YUVWD��D�L�XORYOMHQLK�SULPHUDND����YUVWD�L�����MHGLQNL��MH�IDPLOLMD�&\SULQLGDH
�URGRYL��$OEXUQRLGHV��%DUEXV��*RELR��/HXFLVFXV��3KR[LQXV� L�5KRGHXV���

7DEHOD�����3UHJOHG�YUVWD��EURMD�SULPHUDND��JXVWLQH�L�ELRPDVH�X�JRUQMHP
WRNX�UHNH�%DQMH

9UVWD�ULEH %URM � 0DVD
�J�

*XVWLQD�
�EU��P��

%LRPDVD
�J�P��

$OEXUQRLGHV�ELSXQFWDWXV �� ����� ��� ���� ���
%DUEXV�SHORSRQQHVLXV � ���� �� ���� ����
*RELR�JRELR �� ����� ��� ���� ����
/HXFLVFXV�FHSKDOXV �� ����� ���� ���� ����
3KR[LQXV�SKR[LQXV � ���� �� ���� ����
5KRGHXV�VHULFHXV � ���� �� ���� ����
1HPDFKLOXV�EDUEDWXOXV � ���� �� ���� ����
/DPSHWUD�SODQHUL � ���� �� ���� ����
8.8312 ��� ��� ���� ���� ����

,QGHNV�ELRGLYHU]LWHWD ����
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0DQMH�]DVWXSOMHQH�IDPLOLMH�X�JRUQMHP�GHOX�WRND�UHNH�%DQMH�VX�IDPLOLMD

&RELWGDH����SULPHUDND�L]�URGD�1HPDFKLOXV��L�IDPLOLMD�3HWUPL]RQWLGDH�L]
NODVH�&\FORVWRPDWD����SULPHUDND�L]�URGD�/DPSHWUD���3RSXODFLRQD�JXVWLQD

ULEOMLK�YUVWD�X�JRUQMHP�WRNX�UHNH�%DQMH�MH������EU��P���D�ELRPDVD�MH�����
J�P���1DMYH`X�SRSXODFLRQX�JXVWLQX������EU��P��L�ELRPDVX������J�P��LPD

YUVWD�/HXFLVFXV�FHSKDOXV��,QGHNV�ELRGLYHU]LWHWD�JRUQMHJ�WRND�UHNH�%DQMH�MH
������D�QDMGRPLQDQWQLMD�YUVWD�MH�/HXFLVFXV�FHSKDOXV��������

'LVNXVLMD

1D�RVQRYX�IL]LaNR�KHPLMVNLK�RVRELQD�YRGH�3RFLEUDYH�L�%DQMH�PRCH�VH

]DNOMXaLWL�GD�VX�REH�UHNH�RUJDQVNL�RSWHUH`HQH��9HOLND�RUJDQVND�RSWHUH`H�
QRVW�������PJ�GP��XWUR^ND�.0Q2���SRVOHGLFD�MH�RUJDQVNL�RSWHUH`HQH�YRGH

3HWQLaNRJ�MH]HUD��NDR�L�NDQDOL]DFLRQH�YRGH�L]�RNROQLK�GRPD`LQVWDYD�L�,63�
NRMD�VH�XOLYD�X�3RFLEUDYX�EH]�SUHWKRGQRJ�SUHaL^`DYDQMD��8]URN�UD]OLNH�X

WHPSHUDWXUL�YRGH�3RFLEUDYH�L�%DQMH�MH�X�WRPH�^WR�VH�3RFLEUDYD�VQDEGHYD
YRGRP�L]�WRSORJ�SRYU^LQVNRJ�VORMD�MH]HUD��D�%DQMD�L]�KODGQRJ�L]YRUD�X�3H�

WQLaNRM�SH`LQL�
1D�RVQRYX�NYDOLWDWLYQRJ�L�NYDQWLWDWLYQRJ�VDVWDYD�LKWLRIDXQH��SULPH`H�

QR�MH�GD�VH�RYH�GYH�UHNH��VOLaQH�SR�KLGURJHROR^NLP�RVRELQDPD��SULOLaQR

UD]OLNXMX�X�SRJOHGX�VDVWDYD�LKWLRIDXQH��1D�LKWLRIDXQX�GRQMHJ�WRND�3RFLEUD�
YH�YHOLNL�XWLFDM�LPD�YH^WDaND�DNXPXODFLMD�QDSUDYOMHQD�QD�VUHGQMHP�WRNX�UH�

NH��/RNDOLWHW�3���VD�NDUDNWHULVWLNDPD�VODEH�FLUNXODFLMH�YRGH�L�YHOLNH�GXELQH�
QDMYL^H�RGJRYDUD�XVORYLPD�NRML�YODGDMX�X�3HWQLaNRP�MH]HUX��1D�RYRP�OR�

NDOLWHWX�VX�SURQD_HQH�YUVWH�ULED��&DUDVVLXV�FDUDVVLXV�� 6LOXUXV�JODQLV�

6FDUGLQLXV�HU\WKURSKWKDOPXV…��NRMH�VX�NDUDNWHULVWLaQH�]D�VWDMD`H�LOL�VSRUR�
WHNX`H�YRGH��6NRUR�MH�VLJXUQR�GD�VX�RQH�RYGH�GRVSHOH�L]�DNXPXODFLMH��L

XVSHOH�GD�VH�RGUCH�X�XVORYLPD�NRML�YODGDMX�QD�RYRP�ORNDOLWHWX��5H]XOWDWL
IL]LaNR�KHPLMVNLK�DQDOL]D�YRGH�X�3RFLEUDYL�SRND]XMX�VOLaQRVW�VD�RVRELQDPD

YRGH�X�3HWQLaNRP�MH]HUX��1HNH�YUVWH��3HUFD�IOXYLDWLOLV�L�5XWLOXV�UXWLOXV�
PRJX�LVNRULVWLWL�QMLPD�SRYROMQH�XVORYH�]D�^LUHQMH��^WR�SRND]XMH�L�QMLKRYR

SULVXVWYR�X�FHORP�GRQMHP�WRNX�3RFLEUDYH��LDNR�QLVX�GHWHNWRYDQL�SULPHUFL
NRML�EL�GRND]DOL�GD�VH�RYH�YUVWH�XVSH^QR�L�UD]PQRCDYDMX�X�RYRM�UHFL��=DEUL�

QMDYD�SRGDWDN�GD�MH�QD�ORNDOLWHWX�3��SURQD_HQD�YUVWD�3VHXGRUDVERUD�SDUYD
�SR]QDWD�NDR�$PXUVNL�aHEDaRN���1DLPH��UHa�MH�R�YUVWL�ULEH�NRMD�VH�KUDQL

LNURP�GUXJLK�ULED��2YX�YUVWX�MH�aRYHN�VYRMRP�QHSDCQMRP�XQHR�X�3HWQLaNR
MH]HUR��D�]DWLP�VH�SRMDYLOD�L�X�3RFLEUDYL��0H_XWLP��RQD�MH�]DVWXSOMHQD�X

PDORP�EURMX��GYD�SULPHUND���8NROLNR�EL�VH�RYD�YUVWD�XVSH^QR�QDVWDQLOD�L
UD]PQRCLOD�PRJOD�EL�GRGDWQR�GD�SRUHPHWL�VDVWDY�LKWLRIDXQH��UHODWLYQR�NUDW�

NRJ�L�XVNRJ�GRQMHJ�WRND�UHNH�3RFLEUDYH��.ROLNL�MH�VWHSHQ�GRVDGD^QMLK�SUR�
PHQD�PRCH�VH�YLGHWL�L]�SRGDWND�GD�X�GRQMHP�WRNX�UHNH�3RFLEUDYH�YL^H�RG

SRORYLQH�XNXSQRJ�EURMD�YUVWD�SULSDGD�VSRURWHNX`LP�YRGDPD��VOLND����

5$'29,�32/$=1,.$�2%5$=291,+�352*5$0$�±�� %,2/2*,-$��•�����



8�JRUQMHP�WRNX�UHNH�%DQMH�SURQD_HQD�MH�YUVWD�/DPSHWUD�SODQHUL�LOL

3RWRaQD�SDNODUD��8KYD`HQL�SULPHUFL�VX�ELOL�DGXOWQL�REOLFL��1DOD]�RYH�YUVWH�

NDUDNWHULVWLaQH�]D�PDOH�EUGVNR�SODQLQVNH�UHNH�L�SRWRNH��VDPR�QD�SUYD�GYD

ORNDOLWHWD��JRYRUL�QDP�R�SUHODVNX�%DQMH�L]�EU]RJ�X�PLUQLML�WRN�QDNRQ�XOLYD

3RFLEUDYH��

=DNOMXaDN

�8�GRQMHP�WRNX�UHNH�3RFLEUDYH�L�JRUQMHP�WRNX�UHNH�%DQMH�XORYOMHQR
MH�XNXSQR�����SULPHUND��3ULVXWQR�MH����YUVWD�VYUVWDQLK�X���IDPLOLMD��,QGHNV
ELRGLYHU]LWHWD�GRQMHJ�WRND�3RFLEUDYH�L]QRVL�������SRSXODFLRQD�JXVWLQD�MH
�����EU��P���D�ELRPDVD������J�P���1DM]DVWXSOMHQLMD�YUVWD�GRQMHJ�WRND�3R�
FLEUDYH�MH�5KRGHXV�VHULFHXV������,QGHNV�ELRGLYHU]LWHWD�JRUQMHJ�WRND�%DQMH
L]QRVL�������SRSXODFLRQD�JXVWLQD�MH������EU��P���D�ELRPDVD������J�P���1DM�
]DVWXSOMHQLMD�YUVWD�JRUQMHJ�WRND�%DQMH�MH�/HXFLVFXV�FHSKDOXV�����

1D�RVQRYX�SURFHQWXDOQH�]DVWXSOMHQRVWL�L�LQGHNVD�ELRGLYHU]LWHWD��D�]ERJ
QHGRVWDWND�RS^LUQLMH�ELROR^NH�L�KHPLMVNH�DQDOL]H��QHPRJX`H�MH�L]YU^LWL�SUH�
FL]QX�NDWHJRUL]DFLMX�JRUQMHJ�WRND�%DQMH�L�GRQMHJ�WRND�3RFLEUDYH��1D�RV�
QRYX�GRELMHQLK�UH]XOWDWD�PRCH�VH�]DNOMXaLWL�GD�JRUQML�WRN�UHNH�%DQMH
SULSDGD�JRUQMHP�UHJLRQX�NOHQD��.DWHJRUL]DFLMX�GRQMHJ�WRND�3RFLEUDYH�QLMH
PRJX`H�RGUHGLWL�EH]�REXKYDWQLMHJ�LVWUDCLYDQMD��]ERJ�YHOLNRJ�XWLFDMD�3HWQL�
aNRJ�MH]HUD�QD�LKWLRIDXQX�RYH�UHNH�

�8SRUH_LYDQMHP�SRGDWDND�GRELMHQLK�X�WRNX�RYRJ�LVWUDCLYDQMD�VD�UH]XO�
WDWLPD�UDQLMLK�LVSLWLYDQMD��+HJHGL^��XVPHQD�LQIRUPDFLMD��@LUL`�������GROD]L�
PR�GR�]DNOMXaND�GD�QD�SRSXODFLMDPD�ULED�X�JRUQMHP�WRNX�%DQMH�QLMH�GR^OR
GR�]QDaDMQLMLK�SURPHQD��0H_XWLP��X�3RFLEUDYL�VX�VH�SRMDYLOH�YUVWH�NDUDN�
WHULVWLaQH�]D�VWDMD`H�LOL�VSRURWHNX`H�YRGH��GRVSHOH�L]�3HWQLaNRJ�MH]HUD�

6OLND����

2GQRV�DXWRKWRQLK
�FUQR��L
LQWURGXNRYDQLK�YUVWD
ULEH�X�UHFL�3RFLEUDYL�

)LJXUH���

5HODWLRQ�RI
DXWRKWRQDO��EODFN�
DQG�LQWURGXFWRU\
VSHFLHV�LQ�ULYHU
3RFLEUDYD��
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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\

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

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

,YDQ�'LPLWUL`�DQG�0DUNR�9XaHWL`

,FKW\RIDXQD�RI�8SSHU�6WUHDP�RI�%DQMD�DQG�/RZHU�6WUHDP�RI
3RFLEUDYD�5LYHU

:LWK�JRRG�HQYLURQPHQWDO�PRQLWRULQJ�ZH�FDQ�EH�DEOH�WR�GHWHUPLQH
DQG�VRPHWLPHV�SUHYHQW�FRQVHTXHQFHV�RI�KXPDQ�LPSDFW�RQ�QDWXUH��$FFX�
PXODWLRQ�ODNH�RQ�3RFLEUDYD�5LYHU�ZDV�EXLOW�WHQ�\HDUV�DJR��%DQMD�5LYHU�ZDV
YHU\�VLPLODU�WR�3RFLEUDYD�EHIRUH�ODNH�ZDV�EXLOW��3XUSRVH�RI�WKLV�UHVHDUFK
ZDV�WR�JDWKHU�LQIRUPDWLRQ�DERXW�FXUUHQW�LFKW\RIDXQD�VWDWXV�LQ�ERWK�XS�
VWUHDP�%DQMD�DQG�GRZQVWUHDP�3RFLEUDYD��$OVR�LW�ZDV�LPSRUWDQW�WR�FRP�
SDUH�UHVXOWV�FROOHFWHG�LQ�SUHYLRXV�UHVHDUFKHV��EHIRUH�WKH�DFFXPXODWLRQ�RQ
3RFLEUDYD�ZDV�EXLOW�

6DPSOHV�ZHUH�FROOHFWHG�XVLQJ�HTXLSPHQW�IRU�HOHFWURILVKLQJ��,QGLYLGX�
DOV�ZHUH�PHDVXUHG�RQ�WKH�ILHOG�DQG�WKHQ�UHOHDVHG�EDFN�WR�ZDWHU��6DPSOHV
IRU�SK\VLFDO�DQG�FKHPLFDO�DQDO\VLV�ZHUH�DOVR�WDNHQ��,Q�WRWDO�FDWFK�RQ�ERWK
ULYHUV�ZDV�����LQGLYLGXDOV�����VSHFLHV�IURP���IDPLOLHV��%LRGLYHUVLW\�LQGH[
IRU�3RFLEUDYD�ZDV�������DQG�IRU�%DQMD�������6LJQLILFDQW�FKDQJHV�LQ�ILVK
SRSXODWLRQV�RI�GRZQVWUHDP�3RFLEUDYD�5LYHU�ZHUH�QRWLFHG��0RUH�WKDQ�KDOI
LQ�WRWDO�QXPEHU�RI�ILVK�VSHFLHV�DUH�FKDUDFWHULVWLF�IRU�VORZ�ZDWHUV�DQG�ODNHV�
2Q�WKH�RWKHU�KDQG��LQ�XSVWUHDP�%DQMD�ZH�IRXQG�DOPRVW�QR�FKDQJHV�DQG�DOO
VSHFLHV�ZHUH�FKDUDFWHULVWLF�IRU�IDVW�PRXQWDLQ�ULYHUV��ZKLFK�%DQMD�LV�

&KDQJHV�LQ�ILVK�SRSXODWLRQV�LQ�3RFLEUDYD�5LYHU�DUH�PRVW�SUREDEO\
FDXVHG�E\�WKH�SUHVHQFH�RI�DUWLILFLDO�ODNH��EXLOW����\HDUV�DJR��,Q�JRDO�WR�HV�
WLPDWH�IXUWKHU�H[SHFWHG�FKDQJHV�LQ�WKLV�ULYHU��IXUWKHU�LQYHVWLJDWLRQ�LV
QHHGHG�
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