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)OD[VHHG�DQG�+HPSVHHG�FDNHV�DQG�WKHLU�SURFHVVLQJ�LQWR�PHDOV�
DQG�SURWHLQ�FRQFHQWUDWHV

%iUWD�-���-DURãRYi�0���%iUWRYi�9���âYDMQHU�-�

-LKRþHVNi�XQLYHU]LWD�Y ýHVNêFK�%XGČMRYLFtFK��=HPČGČOVNi�IDNXOWD�

$EVWUDNW
9êOLVN\�VHPHQ�OQX�UHVS��QDåHN�NRQRSt� �]tVNDQp�] OLVRYiQt�ROHMĤ��E\O\�XSUDYHQ\�QD� WĜL�GUXK\�
SUiãNRYêFK� PDWHULiOX� ± YêOLVNRYRX� PRXNX� �0��� IUDNFH� PRXN\� V YHOLNRVWQtPL� þiVWLFHPL�
PHQãtPL�QHå�����ȝP��)��D�EtONRYLQQê�NRQFHQWUiW��.��]tVNDQê�LVRHOHNWULFNêP�VUiåHQtP��=tVNDQp�
SUiãN\�VH�X�RERX�GUXKĤ�OLãLO\�Y REVDKX�YVWXSQtFK�NRPSRQHQW��6WXSHĖ�]SUDFRYiQt�YH�VPČUX�0�±
)�± .�YHGO�X�PDWHULiOĤ�RERX�ROHMQDWêFK�GUXKĤ�N�SRVWXSQpPX�]YêãHQt�REVDKX�GXVtNDWêFK�OiWHN��
������± ������± ��������SUR�OHQ�D�������± ������± ��������SUR�NRQRSt��9êOLVNRYi�PRXND�OQX�L�
NRQRSt�Pi�Y SRURYQiQt� V Y\ããtPL� VWXSQL� ]SUDFRYiQt�Y\ããt�REVDK�FHONRYê�SRO\IHQROĤ� D�Y\ããt�
DQWLR[LGDþQt�DNWLYLWX��9êOLVNRYi�PRXND�Pi�WDNp�Y\ããt�VFKRSQRVW�Yi]DW�YRGX��QDRSDN�YD]ED�WXNX�
E\OD�QHMY\ããt�X�EtONRYLQQêFK�NRQFHQWUiWĤ�RERX�GUXKĤ��/QČQi�YêOLVNRYi�PRXND�Yi]DOD�YêUD]QČ�
YtFH� YRG\� QHå� NRQRSQi� PRXND�� OQČQê� EtONRYLQQê� NRQFHQWUiW� Yi]DO� YêUD]QČ� YtFH� WXNX� QHå�
NRQRSQê�NRQFHQWUiW���
.OtþRYi�VORYD��OHQ��NRQRSt� PRXND��EtONRYLQQê�NRQFHQWUiW��REVDK�EtONRYLQ��IXQNþQt�YODVWQRVWL

$EVWUDFW
2LOVHHG�FDNHV��REWDLQHG�GXULQJ�RLOV�H[WUDFWLRQ�IURP�IOD[�DQG�KHPS�VHHGV��ZHUH�PRGLILHG�WR�WKUHH�
W\SHV�RI�SRZGHU�PDWHULDO�± FDNHV�PHDO��0���IUDFWLRQ�RI�PHDO�ZLWK�SDUWLFOH�RI�VL]H�EHORZ�����ȝP�
�)��DQG�SURWHLQ�FRQFHQWUDWH��.��REWDLQHG�E\�XVLQJ�LVRHOHFWULF�SUHFLSLWDWLRQ��2EWDLQHG�SRZGHUV�
YDULHG�LQ�FRQWHQWV�RI�EDVLF�FRPSRQHQWV��3URFHVVLQJ�RI�RLOVHHG�FDNHV�LQ�GLUHFWLRQ�0�)�.�UHVXOWHG�
LQ�WKH�FDVH�RI�ERWK�RLOVHHG�VSHFLHV�WR�JUDGXDWH�LQFUHDVLQJ�RI�1�PDWWHUV���������������������IRU�
IOD[�DQG���������������������IRU�KHPS��)OD[�DQG�KHPS�PHDO�KDG�KLJKHU�OHYHO�RI�SRO\SKHQROLF�
PDWWHUV�DQG�DQWLR[LGDQW�DFWLYLW\�LQ�FRPSDULVRQ�ZLWK�RWKHU�YDULDQWV�RI�RLOVHHG�FDNHV�SURFHVVLQJ���
7KH�PHDO�KDG�DOVR�KLJKHU�DELOLW\�IRU�ZDWHU�KROGLQJ�FDSDFLW\��KRZHYHU��RLO�KROGLQJ�FDSDFLW\�ZDV�
H[DPLQHG�RQ�KLJKHU�OHYHO�IRU�ERWK�VSHFLHV�SURWHLQ�FRQFHQWUDWHV��)OD[�PHDO�KROG�VLJQLILFDQWO\�
KLJKHU�DPRXQW�RI�ZDWHU�WKDQ�KHPS�PHDO�DQG�IOD[�SURWHLQ�FRQFHQWUDWH�KROG�VLJQLILFDQWO\�KLJKHU�
DPRXQW�RI�RLO�WKDQ�KHPS�FRQFHQWUDWH��
.H\�ZRUGV��IOD[��KHPS��PHDO��SURWHLQ�FRQFHQWUDWH��SURWHLQ�FRQWHQW��IXQFWLRQDO�SURSHUWLHV

ÒYRG
/HQ�VHWê��/LQXP�XVLWDWLVVLPXP /���D�NRQRSt�VHWp��&DQQDELV�VDWLYD /���MVRX�KLVWRULFN\�GĤOHåLWêPL�
KRVSRGiĜVNêPL� URVWOLQDPL� V PXOWLIXQNþQtP� FKDUDNWHUHP�� 9 ý5� MVRX� SČVWRYiQ\� PLQRULWQČ�
�SČVWLWHOVNp�SORFK\�ROHMQpKR�OQX�VH�SRK\EXMt�GR���WLVtF�KD�± =HKQiOHN��.UDXV���������SČVWLWHOVNp�
SORFK\�NRQRSt�VHWpKR�VH�SRK\EXMt��GR�����WLV��KD�± 7RãRYVNi��%XFKWRYi����������]HMPpQD�SUR�
VHPHQD� UHVS�� QDåN\� REVDKXMtFt� Y\VRNi�PQRåVWYt� ROHMH� R� VSHFLILFNp� KRGQRWČ�� 6HPHQD� ROHMQp�
IRUP\�OQX�VHWpKR�REVDKXMt����� �����ROHMH�V Y\VRNêP�SRGtOHP�QHQDV\FHQêFK�PDVWQêFK�N\VHOLQ��
-GH� ]HMPpQD� R� Į�OLQROHQRYRX� N\VHOLQX�� NWHUi� VH� SRGOH� RGUĤG\�PĤåH� Y\VN\WRYDW� YH� VSHNWUX�
PDVWQêFK�N\VHOLQ�OQČQpKR�ROHMH�YH�WĜHFK�KODGLQiFK�]DVWRXSHQt�± GR����NROHP����D�PH]L����± ���
���0RXGUê�HW�DO���������âPLURXV�HW�DO����������.RQRSQi�QDåND�REVDKXMH����� �����ROHMH��YH�
NWHUpP�RSČW�SĜHYDåXMt�QHQDV\FHQp�PDVWQp�N\VHOLQ\��Į�OLQROHQRYi�N\VHOLQD�MH�]DVWRXSHQD�DVL����
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���3UR�Y\OLVRYiQt� ROHMH� VH� VWiYDMt� SĜHYDåXMtFt� VORåNRX�YH� ]E\WFtFK� VHPHQ�EtONRYLQ\� �:DQJ��
;LRQJ��������
%tONRYLQ\�MVRX�Y VHPHQHFK�OQX�]DVWRXSHQ\�NROHP�������YH�YêOLVFtFK�D�PRXFH�DVL�������L�YtFH���
1HMYtFH� MVRX� ]DVWRXSHQ\�JOREXOLQ\� ���� ± ������� QD]êYDQp� OLQLQ��/LQLQ� ]DKUQXMH� EtONRYLQQp�
SRGMHGQRWN\� ��� ± ��6� R� PROHNXORYêFK� KPRWQRVWHFK� �0:�� ������ ���� ����� D� ����� N'D��
9ê]QDPQê� MH� L�REVDK�DOEXPLQĤ� ����± �������NWHUp� MVRX� VRXKUQQČ�QD]êYiQ\�FRQOLQLQ�� MGH�R�
EtONRYLQQp�SRGMHGQRWN\�����± �6 R�0:����± ���N'D��$\DG��������6KLP�HW�DO����������9�QDåNiFK�
NRQRSt�VHWpKR�MH�REVDåHQR����� �����EtONRYLQ��YH�YêOLVFtFK�NROHP�������L�YtFH���1HMYtFH�MH�
]DVWRXSHQD�IUDNFH�JOREXOLQĤ�QD]êYDQêFK�HGHVWLQ �XYiGČQR����Då��������MHGQi�VH�R�KH[DPHU�±
NDåGê�PRQRPHU�Pi�0:����± ���N'D��WYRĜHQ�]�N\VHOp�SRGMHGQRWN\�R�0:����N'D�D�ED]LFNp�
SRGMHGQRWN\�R�0:����± ���.'D���=E\ORX�þiVW��DVL�������SĜHGVWDYXMt�DOEXPLQ\��:DQJ��;LRQJ��
������� -H� ]QiPR�� åH� OQČQp� L� NRQRSQp� EtONRYLQ\� PDMt� GRVWDWHþQp� ]DVWRXSHQt� HVHQFLiOQt�
DPLQRN\VHOLQ� D� Y\ND]XMt� WDNp� ]DMtPDYp� IXQNþQt� YODVWQRVWL�� NWHUp� ]Y\ãXMt� SRWHQFLiO� MHMLFK�
XSODWQČQt�YH�YêåLYČ�OLGt�D�Y SRWUDYLQiĜVWYt��0DWWLOD�HW�DO����������
3URGXNFH�EtONRYLQQêFK�NRQFHQWUiWĤ��L]ROiWĤ��] URVWOLQQêFK�PDWHULiOĤ�ERKDWêFK�QD�EtONRYLQ\�MH�
QHMþDVWČML� SURYiGČQD� SRPRFt� NRPELQDFH� DONDOLFNp� VROXELOL]DFH� D� LVRHOHNWULFNp� SUHFLSLWDFH��
8SODWQČQ� PĤåH� EêW� L� HIHNW� LRQWRYp� VtO\� Y NRPELQDFL� V� GLDOê]RX� þL� MLQêPL� PHPEUiQRYêPL�
WHFKQLNDPL�� XYiGČQ\� MVRX� L� MLQp� SULQFLS\� D� WHFKQLN\� �+DGQDÿHY� HW� DO��� ������� -Lå� VDPRWQi�
NRPELQDFH�]SĤVREX�POHWt�D�SURVHWt�YêOLVNRYp�PRXN\�QD�VtWHFK�R�YKRGQp�YHOLNRVWL�RN��YHGH�N�
RGGČOHQt�RVHPHQt�þL�RSORGt�RG�YQLWĜQt�þiVWL�VHPHQH��FRå�MVRX�þiVWL��NWHUp�REVDKXMtFt�UR]GtOQp�
]DVWRXSHQt�1� OiWHN�� D�PĤåH�SURWR� GRMtW� N WYRUEČ� IUDNFtFK� V Y\ããtP�REVDKHP�1� OiWHN�QHå�Pi�
SĤYRGQt�YêOLVNRYi�PRXND�
. FHQQêP�VORåNiP�VHPHQH�OQX�D�QDåHN�NRQRSt�QHSDWĜt�MHQ�WXN�D�EtONRYLQ\��DOH�WDNp�YOiNQLQD��
SRO\IHQRO\�D�GDOãt�SĜt]QLYČ�SĤVREtFt�OiWN\��NWHUp�Y]iMHPQČ�VSROXSĤVREt�QD�Y\WYiĜHQt�ILQiOQtFK�
YODVWQRVWt�SURGXNRYDQêFK�PRXN��MHMLFK�IUDNFt�D�EtONRYLQQêFK�NRQFHQWUiWĤ��6KLP�HW�DO���������
:DQJ��;LRQJ��������
&tOHP�WRKRWR�SĜtVSČYNX�MH�PRGHORYi�GHPRQVWUDFH�Y\XåLWt�VHPHQQêFK�YêOLVNĤ�OQX�D�NRQRSt�QD�
SURGXNFL�YêOLVNRYp�PRXN\��MHMt�YHOLNRVWQt�IUDNFH�D�EtONRYLQQpKR�NRQFHQWUiWX��6RXþiVWt�WRKRWR�
H[SHULPHQWX�MH�WDNp�DQDOê]D�Y\EUDQêFK�YODVWQRVWt�WČFKWR�SURGXNWĤ��

0DWHULiO�D�0HWRG\
5RVWOLQQê�PDWHULiO�D� MHKR�~SUDYD� /QČQp�D�NRQRSQp�YêOLVN\�E\O\�GRGiQ\�ILUPRX�$*52�(/�
=QRMPR��-HGQi�VH�R�YêOLVN\�Y]QLNOp�OLVRYiQtP�VHPHQ�UHVS��QDåHN�]D�VWXGHQD�QD�SRWUDYLQiĜVNp�
ROHMH��9êOLVN\�Y SRGREČ�JUDQXOt�E\O\�SRPOHW\�QD�QRåRYpP�POêQX��*ULQGRPL[�*0������5HWVFK��
1ČPHFNR�� SĜL� YêNRQX� �� ���� RW��PLQ�� SR� GREX� �� PLQ�� 9iåNRYêP� SURVpYiQtP� SRPOHWêFK�
YêOLVNĤ�QD�VtWX�R�YHOLNRVWL�RN�����ȝP�E\OD�]tVNiQD�IUDNFH�PRXN\�V YHOLNRVWt�þiVWLF�PHQãtFK�QHå�
����ȝP��= QDYiåHN�E\O�]MLãWČQ�SRGtO�SURSDGX��7tPWR�]SĤVREHP�Y]QLNO\�GYD�GUXK\�KRGQRFHQê�
SRORåHN�± YêOLVNRYi�PRXND�0 �SRPOHWp�YêOLVN\��D�IUDNFH�PRXN\�V þiVWLFHPL�SRG�����ȝP�)�
3ĜtSUDYD� EtONRYLQQpKR� NRQFHQWUiWX� %tONRYLQQê� NRQFHQWUiW� . E\O� SĜLSUDYHQ� SRPRFt�
LVRHOHNWULFNpKR�VUiåHQt��. QDYiåHQpPX�PQRåVWYt�IUDNFH�PRXN\�SRG�����ȝP�E\OD�SĜLGiQD�YRGD�
Y SRPČUX� ���� �Z�Y�� D� VPČV� E\OD� PtFKiQD� QD� PDJQHWLFNp� PtFKDþFH� ��� PLQXW� SĜL� SRNRMRYp�
WHSORWČ��3R�WpWR�GREČ�E\OD�RGVWUDQČQD�WXNRYi�VYUFKQt�YUVWYD�SRPRFt�SLSHW\��1iVOHGQČ�E\OD�X�
VPČVL�XSUDYHQD�UHDNFH�QD�S+����SRPRFt��0�1D2+�D�E\OR�SRNUDþRYiQR�Y PtFKiQt�GDOãtFK����
PLQXW��1iVOHGRYDOR�RGVWĜHGČQt�SRPRFt�FHQWULIXJ\��5RWLQD�����5��+HWWLFK��1ČPHFNR��������J��
���&�����PLQ��=tVNDQê�VXSHUQDWDQW�E\O�VOLW�D�XFKRYiQ�D�SHOHW�E\O�SRVWXSQČ��[�SURP\W�YRGRX��
. SHOHWX� E\OD� Y RERX� SĜtSDGHFK� SĜLGiQD� YRGD� Y PQRåVWYt� ���� SĤYRGQtKR� REMHPX�� SHOHW� E\O�
UR]PtFKiQ�D�VPČV�E\OD�RSČW�RGVWĜHGČQD�VWHMQêP�]SĤVREHP��=tVNDQp���SURP\YQp�VXSHUQDWDQW\�
E\O\�VSRMHQ\�V SĤYRGQtP�VXSHUQDWDQWHP��8�YêVOHGQpKR�VXSHUQDWDQWX�E\OD�XSUDYHQD�UHDNFH�QD�
S+� ���� SRPRFt� �0� +&O�� 3R� QiVOHGQpP� RGVWĜHGČQt� �VWHMQp� SRGPtQN\� XYHGHQp� YêãH�� E\O�
VXSHUQDWDQW�RGVWUDQČQ��SHOHW�UR]PtFKiQ�Y ò�SĤYRGQtKR�H[WUDNþQtKR�REMHPX�YRG\�D�UHDNFH�E\OD�
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XSUDYHQD�QD�S+����6PČV�E\OD�]PUD]HQD�D�Y\VXãHQD�QD�O\RILOL]iWRUX��$/3+$�����/6&��0DUWLQ�
&KULVW�� 1ČPHFNR��� ����&�� ������ P%DU�� ��� KRG�� =tVNDQê� O\RILOL]iW� E\O� ]YiåHQ� D� QiVOHGQČ�
KRPRJHQL]RYiQ�
$QDOê]\� 2EVDK�YRG\ E\O�VWDQRYHQ�YiåNRYČ�Y\VXãHQtP�PDWHULiOX�Y VXãiUQČ�SĜL�����&�SR�GREX�
��KRG��2EVDK�1�OiWHN E\O�VWDQRYHQ�LQVWUXPHQWiOQČ�SRPRFt�SĜtVWURMH�5DSLG�1�&XEH��(OHPHQWDU��
1ČPHFNR��� NWHUê� SUDFXMH� QD� SULQFLSX� PRGLILNRYDQp� 'XPDVRY\� PHWRG\� �VWDQRYHQ� GXVtN� D�
SĜHSRþHW�QD�1�OiWN\�E\O�SURYHGHQ�SRPRFt�NRHILFLHQWX �������2EVDK�WXNX E\O�VWDQRYHQ�SRPRFt�
H[WUDNWRUX�;7����$QNRP��86$��GOH�PDQXiOX�YêUREFH��2EVDK�SRSHORYLQ E\O�VWDQRYHQ�YiåNRYČ�
Y\åtKiQtP�Y]RUNX�Y PXIORYp�SHFL�SĜL�WHSORWČ�����&�SR�GREX���KRG��2EVDK�RVWDWQtFK�OiWHN E\OD�
VWDQRYHQ�GRSRþWHP�GR��������9êWČåQRVW�IUDNFH�PRXN\�SRG�����ȝP D�YêWČåN\�EtONRYLQ E\O\�
Y\SRþWHQ\�] KRGQRW�YiåNRYČ�YHGHQp�SĜtSUDY\�PDWHULiOX�D�] KRGQRW�REVDKX�1�OiWHN�

([WUDNFH�EtONRYLQ D�HOHNWURIRUp]D 6'6�3$*(��%tONRYLQQp�H[WUDNW\�SUR�HOHNWURIRUp]X�E\O\�
SĜLSUDYHQ\� QiVOHGXMtFtP� ]SĤVREHP� ± N ��� PJ� PRXN� þL� NRQFHQWUiWX� E\OR� SĜLGiQR� ���� �O�
H[WUDNþQtKR�SXIUX���������0�7ULV�+&O��S+���������6'6���H[WUDNFH�SUREtKDOD�QD�OHGX�SRGREX�
�K��3R�FHQWULIXJDFL� ��� ����J����&�����PLQ���E\O�]tVNDQê�VXSHUQDWDQW�VPtFKiQ�Y SRPČUX�����
V QDQiãHFtP� SXIUHP REVDKXMtFtP� ��PHUNDSWRHWDQRO�� SRYDĜHQ� ��� PLQ�� D� QiVOHGQČ� VHSDURYiQ�
SRPRFt�GLVNRQWLQXiOQt�GHVNRYp�GHQDWXUDþQt�HOHNWURIRUp]\�QD�SRO\DNU\ODPLGRYpP�JHOX��6(������
+RHIHU��86$��� ���]DRVWĜRYDFt�JHO��S+������D�����VHSDUDþQt�JHO��S+������� Y SURVWĜHGt�7ULV�
JO\FLQRYpKR� SXIUX� �/DHPPOL� ������� %tONRYLQ\� E\O\� QD� JHOX� GHWHNRYiQ\� SRPRFt� UR]WRNX�
EDUYLYD� &RRPDVVLH� %OXH�� 'LJLWDOL]DFH� HOHNWURIRUHRJUDPĤ� E\OD� SURYHGHQD� SRPRFt� ]DĜt]HQt�
*HO'RF� �%LR�5DG�� 86$��� %OXH� 3URWHLQ� /DGGHU� V� UR]SČWtP� �� ± ���� N'D� �&HQWUDO� (XURSHDQ�
%LRV\VWHPV��E\O�SRXåLW�MDNR�KPRWQRVWQt�VWDQGDUG�
6YČWORVW��OLJKWQHVV��/��E\OD�PČĜHQD�SRPRFt�NRORULPHWUX�&RORU(\H��;7+��;�5LWH��86$���NWHUê�
SUDFXMH�Y�V\VWpPX�&,(�D�QDPČĜHQp�KRGQRW\�Y\MDGĜXMH�Y�V\VWpPX�/DE�KRGQRW��

2EVDK� FHONRYêFK� SRO\IHQROĤ E\O� VWDQRYHQ� VSHNWURIRWRPHWULFN\� V Y\XåLWtP� )ROLQ�
&LRFDOWHDXRYD� þLQLGOD� SR� SĜHGFKR]t� H[WUDNFL� SRO\IHQROĤ� ] O\RILOL]RYDQp� VXãLQ\� SRPRFt� ����
HWKDQROX��-DNR�VWDQGDUG�E\OD�SRXåLWD�JDOORYi�N\VHOLQD�D�YêVOHGN\�E\O\�Y\MiGĜHQ\�MDNR�PJ�MHMtFK�
HNYLYDOHQWĤ��*$(�± HNYLYDOHQW\�JDOORYp�N\VHOLQ\��QD���J�VXãLQ\�PRXN\��/DFKPDQ�D�NRO����������

$QWLR[LGDþQt� DNWLYLWD E\OD� PČĜHQD� Y� HWDQRORYpP� H[WUDNWX� Y]RUNĤ� PRXN� þL� NRQFHQWUiWĤ�
V Y\XåLWtP� UDGLNiOX� '33+� ���GLIHQ\O���SLNU\OK\GUD]\Oތ����� VWDQRYHQt� E\OR� SURYiGČQR� GOH�
SRVWXSX�XYHGHQpKR�Y SUiFL�âXOF�D�NRO����������6WDQGDUGHP�E\OD�/�DVNRUERYi�N\VHOLQD�D�KRGQRWD�
DQWLR[LGDþQt� NDSDFLW\� E\OD� Y\MiGĜHQD� MDNR� HNYLYDOHQWQt� PLOLJUDP\� /�DVNRUERYp� N\VHOLQ\� Y�
SĜHSRþWX�QD�J�VXãLQ\�Y]RUNX�
6WDQRYHQt�IXQNþQtFK�YODVWQRVWt�YD]ED�YRG\ D�YD]ED�WXNX E\OR�SURYHGHQR�YiåNRYČ�V Y\XåLWtP�
YRG\�D�ĜHSNRYpKR�ROHMH�SRGOH�SRVWXSX�XYHGHQpP�Y SUiFL�%iUWD�HW�DO���������
=SUDFRYiQt� GDW� 9ãHFKQ\� ]SĤVRE\� SĜtSUDY\� PRXN� D� NRQFHQWUiWĤ� D� YHãNHUp� DQDOê]\� E\O\�
SURYiGČQ\�YH�WĜHFK�RSDNRYiQtFK��=tVNDQi�GDWD�E\OD�VWDWLVWLFN\�Y\KRGQRFHQD�SRPRFt�SURJUDPX�
67$7,67,&$�&=��YHU]H�����6WDW6RIW��,QF����

9êVOHGN\�D�GLVNX]H
=iNODGQt�VORåHQt�YêOLVNRYp�PRXN\�RGYR]HQp�] YêOLVNĤ�VHPHQ�OQX�D�NRQRSt�MH�XYHGHQR�Y WDEXOFH�
��� =DWtPFR� REVDK� 1� OiWHN� E\O� X� RERX� GUXKRYČ� RGOLãQêFK� Y]RUNĤ� YêOLVNRYp� PRXN\� YHOPL�
SRGREQê��VWDWLVWLFN\�QHSUĤND]Qê���KRGQRW\�RVWDWQtFK�FKDUDNWHULVWLN�MLå�E\O\�SUĤND]QČ�UR]GtOQp�
QD�KODGLQČ�Yê]QDPQRVWL�3ф������9HOPL�YêUD]Qê�E\O�Y\VRNê�REVDK�]E\WNRYpKR�WXNX�YH�YêOLVFtFK�
OQX�� SĜHV��������
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7DE� �� =iNODGQt�VORåHQt�YêOLVNRYp�PRXN\�RGYR]HQp�] YêOLVNĤ�VHPHQ�ROHMQpKR�OQX�D�NRQRSt�
VHWpKR

9êOLVNRYi�
PRXND

2EVDK�YRG\
���

2EVDK�1�
OiWHN
���

2EVDK�WXNX
���

2EVDK�
SRSHORYLQ

���

2EVDK�
RVWDWQtFK�
OiWHN
���

/HQ �����D ������D ������D �����E ������E
.RQRSt �����E ������D �����E �����D ������D

3R]Q��� 5R]GtOQi� StVPHQD� X� KRGQRW� Y VORXSFtFK� ]QDPHQDMt� VWDWLVWLFN\� Yê]QDPQê� UR]GtO� QD�
KODGLQČ�Yê]QDPQRVWL�3�������)LVKHU�/6'�WHVW��

-DN� XND]XMH� WDEXOND� ��� YêWČåHN� EtONRYLQ� Y SRGREČ� EtONRYLQQpKR� NRQFHQWUiWX� YH� Y]WDKX�
N YVWXSQtPX�PDWHULiOX� E\O� SUĤND]QČ� �3������� Y\ããt� � X� OQX� QHå� X� NRQRSt�� 9êWČåQRVW� IUDNFH�
PRXN\� V YHOLNRVWQtPL� þiVWLFHPL� SRG� ���� ȝP� RGYR]HQi� ] YêOLVNRYp� PRXN\� SURVHWtP� E\OD�
SUĤND]QČ��3�������Y\ããt�X�OQX�QHå�X�NRQRSt��YL]�WDEXOND�����7DWR�RSHUDFH�Pi�]QDþQê�SUDNWLFNê�
Yê]QDP��SURWRåH�XPRåĖXMH�þiVWHþQp�RGGČOHQt�RVHPHQt�UHVS��L�RSORGt��NRQRSt��RG�MiGUD�VHPHQH�
þL�SORGX��2VHPHQt��RSORGt��D�MiGUR�VHPHQH��SORGX��Pi�UR]GtOQp�]DVWRXSHQt�1�OiWHN�D�WDN�PĤåH�
EêW�WDWR�UHODWLYQČ�MHGQRGXFKi�SUDFRYQt�RSHUDFH�OHYQêP�]SĤVREHP�]DNRQFHQWURYiQt�REVDKX�1�
OiWHN�YH�IUDNFL�SRG�����ȝP��=HMPpQD�X�NRQRSt�MH�WHQWR�SURFHVV�YêKRGQê��-DN�MH�SDWUQp�] REU����
Pi�IUDNFH�PRXN\�SRG�����ȝP�REVDK�1�OiWHN����������FRå�MH�VWDWLVWLFN\�SUĤND]QČ��3ф������YtFH��
QHå�X�YVWXSQt�YêOLVNRYp�PRXN\��WD�Pi�ÄMHQ³�����������3UR�~SOQRVW�X�IUDNFH�PRXN\�QDG�����ȝP�
E\O�QDOH]HQ�REVDK�1�OiWHN����������2EVDK�1�OiWHN�SĜHV������X�IUDNFH�PRXN\�SRG�����ȝP�VH�
WDN�SĜLEOLåXMH�EČåQČ�NRPHUþQČ�QDEt]HQêP�ÄNRQRSQêP�SURWHLQRYêP�NRQFHQWUiWĤP³�X�NWHUêFK�
MH�XYiGČQ�REVDK�1�OiWHN�NROHP�������QDSĜ��$QRQ\P���������

7DE� �� 9êWČåQRVW�IUDNFH�PRXN\�SRG�����ȝP�D�YêWČåHN�]tVNDQêFK�EtONRYLQ�Y�NRQFHQWUiWX

0DWHULiO 9êWČåQRVW�
IUDNFH�PRXN\�
SRG�����ȝP�

���

9êWČåHN�
EtONRYLQ�YH�
IUDNFL�PRXN\�
SRG�����ȝP�

���

9êWČåHN�EtONRYLQ�
NRQFHQWUiWX�YH�Y]WDKX�
N IUDNFL�PRXN\�SRG�

����ȝP����

9êWČåHN�EtONRYLQ�
NRQFHQWUiWX�YH�

Y]WDKX�
N YêOLVNRYp�
PRXFH����

/HQ ������D ������D ������D ������D

.RQRSt ������E ������D ������E ������E

3R]Q���5R]GtOQi�StVPHQD�X�KRGQRW�YH VORXSFtFK�LQGLNXMt�VWDWLVWLFN\�Yê]QDPQê�UR]GtO�QD�KODGLQČ�
Yê]QDPQRVWL�3�������)LVKHU�/6'�WHVW��

2EUi]HN���XND]XMH�SRVWXSQp�QDY\ãRYiQt�REVDKX�EtONRYLQ�SRGOH� VWXSQČ�]SUDFRYiQt�YH�VPČUX�
ÄPRXND� ± IUDNFH� PRXN\� ± NRQFHQWUiW³�� &KDUDNWHUL]DFH� EtONRYLQ� MHGQRWOLYêFK� SUiãNRYêFK�
PDWHULiOĤ� E\OD� SURYHGHQD� SRPRFt� HOHNWURIRUp]\� 6'6�3$*(� Y� UHGXNþQtFK� SRGPtQNiFK� �]D�
SĜtWRPQRVWL���PHUNDSWRHWDQROX��
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2EU�� �� 2EVDK� 1� OiWHN� �1
������ Y��� YH� YêOLVNRYp� PRXFH� �0��� IUDNFL� SRG� ���� ȝP� D�
Y EtONRYLQQpP�NRQFHQWUiWX��.�
3R]Q���5R]GtOQi�StVPHQD�X�KRGQRW�LQGLNXMt�VWDWLVWLFN\�Yê]QDPQê�UR]GtO�QD�KODGLQČ�Yê]QDPQRVWL�
3�������)LVKHU�/6'�WHVW��

=�REU����Y\SOêYi��åH�VL�YãHFKQ\�WĜL�W\S\�PDWHULiOĤ�X�RERX�ROHMQLQ�]DFKRYiYDMt�SĜLEOLåQČ�VWHMQê�
FKDUDNWHU� V PtUQêPL� UR]GtO\� Y LQWHQ]LWČ� ]DVWRXSHQt� MHGQRWOLYêFK� EtONRYLQQêFK� SRGMHGQRWHN��
1HGRFKi]t� WDN�YOLYHP�VWXSQČ�]SUDFRYiQt�N YêUD]QêP�]PČQiP�EtONRYLQQêFK�SURILOĤ��3URILO\�
OQČQêFK�Y]RUNĤ�PDMt�GYČ�YêUD]Qp�]yQ\�EtONRYLQQêFK�SRGMHGQRWHN�± REODVW�NROHP�������N'D�D�
REODVW� NROHP� ������ N'D� D�PLQRULWQt� ]yQX� NROHP� ��� N'D�� FRå� SĜLEOLåQČ� RGSRYtGi� OLWHUiUQČ�
GHNODURYDQêP�SRGMHGQRWNiP�OLQLQX��$\DG���������7ĜHWt�PDMRULWQt�]yQX�SĜHGVWDYXMt�EtONRYLQQp�
SRGMHGQRWN\� V0:�QLåãt� QHå ���N'D��3URILO\� EtONRYLQ� NRQRSQêFK�Y]RUNĤ� ]DKUQXMt� ]HMPpQD�
SRGMHGQRWN\� Y REODVWL� NROHP� ��� N'D�� FRå� RGSRYtGi� ED]LFNêP� SRGMHGQRWNiP� PRQRPHUX�
HGHVWLQX�D�SRGMHGQRWN\�Y REODVWL�������N'D��NWHUp�E\�PČO\�RGSRYtGDW�N\VHOêP�SRGMHGQRWNiP�
PRQRPHUX�HGHVWLQX�����

2EU�� �� %tONRYLQQp�SURILO\� YêOLVNRYp�PRXN\ �0��� IUDNFH� SRG�����ȝP� �)�� D� EtONRYLQQpKR�
NRQFHQWUiWX��.��X�OQX�D�NRQRSt�SR�GHQDWXUDþQt�HOHNWURIRUp]H��6'6�3$*(���
+0�± KPRWQRVWQt�EtONRYLQQê�VWDQGDUG��%OXH�3URWHLQ�/DGGHU��&HQWUDO�(XURSHDQ�%LRV\VWHPV�
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= WDEXON\� �� MH� SDWUQp�� åH� OQČQê� EtONRYLQQê� NRQFHQWUiW� MH� SUĤND]QČ� �3ф������ QHMVYČWOHMãt��
YêOLVNRYp�PRXN\�PDMt�Y GĤVOHGNX�SĜtWRPQRVWL�RVHPHQt�D�RSORGt�WPDYãt�EDUYX��'ĤOHåLWê�MH�REVDK�
FHONRYêFK�SRO\IHQROĤ��NWHUê�MH�SUĤND]QČ�Y\ããt�X�OQX��QČå�X�NRQRSt�D�X�RERX ROHMQLQ�MH�QHMY\ããt�
X� YêOLVNRYp� PRXN\�� +ODGLQD� DQWLR[LGDþQt� DNWLYLW\� E\OD� QDOH]HQD� Y NRUHODFL� V REVDKHP�
FHONRYêFK� SRO\IHQROĤ� �PH]L� REČPD� SDUDPHWU\� E\OD� ]MLãWČQD� SR]LWLYQt� NRUHODFH� V U �������
3���������3RGREQp�UR]GtO\�Y\ND]XMt�L�GYD�KRGQRFHQp�IXQNþQt�SDUDPHWU\�± YD]ED�YRG\�D�YD]ED�
WXNX��9RGRGUåQi�IXQNFH�MH�VWDWLVWLFN\�SUĤND]QČ�YČWãt�X�OQČQêFK�PDWHULiOĤ�QHå�X�NRQRSQêFK��8�
NRQRSt�E\O�QDOH]HQ�YHONê�UR]GtO�PH]L�PRXNRX�þL�IUDNFt�SRG�����ȝP�D�VDPRWQêP�EtONRYLQQêP�
NRQFHQWUiWHP��NWHUê�E\O�Y WRPWR�RKOHGX�QHMVODEãt��1DRSDN�VFKRSQRVW�Yi]DW�WXN�MH�Y SĜtSDGČ�RERX�
GUXKĤ�SUĤND]QČ��3�������Y\ããt�X�EtONRYLQQêFK�NRQFHQWUiWĤ�QHå�X�PRXN\�D�MHMt�IUDNFH��9\ããt�
VFKRSQRVW�Yi]DW�YRGX�X�Y]RUNĤ�OQX�D�X�PRXN\�D�IUDNFH�NRQRSt�VH�Gi�Y\VYČWOLW�Y\ããtP�REVDKHP�
YOiNQLQ\��8�OQX�KUDMH�Y WRPWR�RKOHGX�UROL�VSHFLILFNi�VNXSLQD�YOiNQLQ\��NWHUi�MH�]QiPi�MDNR�OQČQê�
VOL]��IOD[VHHG�VROXEOH�JXP���7HQ�Pi�REHFQČ�YHOPL�Y\VRNRX�VFKRSQRVW�Yi]DW�YRGX��/LX�HW�DO���
�������

7DE� ���+RGQRFHQt�Y\EUDQêFK�FKDUDNWHULVWLN�YêOLVNRYp�PRXN\��0���IUDNFH�SRG�����ȝP��)��
D�EtONRYLQQpKR�NRQFHQWUiWX��.��OQX�D�NRQRSt

PDWHULiO VYČWORVW
���

REVDK�73&
�PJ�*$(�J�

VXã��

DQWLR[LGDþQt�
DNWLYLWD

�PJ�$$(�J�
VXã��

YD]ED�
YRG\

�J�YRG\�J�

YD]ED�WXNX
�J�WXNX�J�

/HQ�0 ������F �����D �����D �����D� �����EF
/HQ�) ������E �����E �����E �����E �����EFG
/HQ�. ������D �����E �����E �����DE �����D
.RQRSt�0 ������H� �����F �����F �����F �����G
.RQRSt�) ������G �����F �����G �����F �����FG
.RQRSt�. ������G �����G �����H �����G �����E

3R]Q��� 73&� ± REVDK� FHONRYêFK� SRO\IHQROĤ�� *$(� ± HNYLYDOHQW\� JDOORYp� N\VHOLQ\�� $$(� ±
HNYLYDOHQW\�DVNRUERYp�N\VHOLQ\��5R]GtOQi�StVPHQD�X�KRGQRW�YH VORXSFtFK�LQGLNXMt�VWDWLVWLFN\�
Yê]QDPQê�UR]GtO�QD�KODGLQČ�Yê]QDPQRVWL�3�������)LVKHU�/6'�WHVW��

= XYHGHQpKR�MH�]MHYQp��åH�YêOLVN\�VHPHQ�UHVS��SORGĤ�ROHMQLQ�O]H�]SUDFRYDWHOVN\�]KRGQRFRYDW�
QD�YêUREN\�V UĤ]QêPL�YODVWQRVWPL�± QDSĜ��Y\ããt�REVDK�1�OiWHN��UR]GtOQp�]DVWRXSHQt�YOiNQLQ\��
UR]GtOQp� ]DVWRXSHQt� SRO\IHQROĤ� DSRG�� D� Y\XåtYDW� WDN� YOLY� ]PČQ\� ]DVWRXSHQt� OiWHN� QD� ]PČQX�
IXQNþQtFK�YODVWQRVWt�± QDSĜ��Y\ããt�VFKRSQRVW�Yi]DW�YRGX�þL�WXN��DOH�L�GDOãt�IXQNþQt�YODVWQRVWL��]GH�
QHSUH]HQWRYDQp� YH� YêVOHGNRYp� SRGREČ�� MDNR� QDSĜ�� HPXOJDþQt� VFKRSQRVW�� JHORWYRUQi� IXQNFH�
DSRG��0RXN\�þL�EtONRYLQQp�NRQFHQWUiW\�OQX�D�NRQRSt�E\�WDN�PRKO\�EêW�Y\XåtYiQ\�SUR�SĜtSUDYX�
PDVQêFK� D� POpþQêFK� YêURENĤ� QHER� SHNDĜVNêFK� YêURENĤ� þL� SUiãNRYêFK� VPČVt� SUR� MHMLFK�
SĜtSUDYX� �:DV]NRZLDN�� 5XG]LĔVND�� ������0DORPR��$OXNR�� ������:DQJ��;LRQJ�� ������� 3UR�
QČNWHUp� YêãH� ]PtQČQp� SRWUDYLQiĜVN\� XSODWQLWHOQp� IXQNFH� MH� SRWĜHED� ]tVNDW� EtONRYLQ\�
Y NRQFHQWURYDQp�SRGREČ�QDRSDN�SUR�QXWULþQt�Y\XåLWt��QDSĜ��SĜtPê�þL�OHKFH�XSUDYHQê�NRQ]XP��
PĤåH�EêW�YKRGQČMãt�NRPSOH[Qt�SRMHWt�Y SRGREČ�PRXN\�þL�MHMt�IUDNFH��9 REODVWL�Y\XåLWt�YêOLVNĤ�
VHPHQ�ROHMQLQ�SUR�OLGVNRX�YêåLYX�D�SRWUDYLQiĜVNp�DSOLNDFH�]EêYi�ĜHãLW�PQRKR�SUREOpPĤ��QDSĜ��
R[LGDþQt� VWDELOLWX� PRXN� D� MHMLFK� IUDNFt� �Y]KOHGHP� N Y\VRNpPX� REVDKX� ]E\WNRYêFK� WXNĤ���
SRGPtQN\� UR]SXVWQRVWL�EtONRYLQ�Y ]tVNDQêFK�NRQFHQWUiWHFK�þL�REVDK�DQWLQXWULþQtFK� IDNWRUĤ�D�
UL]LNRYêFK�OiWHN�����
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=iYČU
1D�]iNODGČ�SURYHGHQp�PRGHORYp�GHPRQVWUDFH�]SUDFRYiQt�VHPHQQêFK�YêOLVNĤ�OQX�D�NRQRSt�QD�
YêOLVNRYRX�PRXNX�� MHMt� IUDNFL� V þiVWLFHPL� SRG� ���� ȝP� D� EtONRYLQQê� NRQFHQWUiW� O]H� Y\YRGLW�
QiVOHGXMtFt�]iYČU\�

x YêOLVN\�VHPHQ�OQX�D�NRQRSt�SĜHGVWDYXMt�FHQQê�PDWHULiO��NWHUê�MH�ViP�R�VREČ�Y\XåLWHOQê�
Y SRGREČ� YêOLVNRYp� PRXN\� QHER� SUR� SĜtSUDYX� GHULYiWĤ� ± YHOLNRVWQtFK� IUDNFt� PRXN�
V UR]GtOQêFK�REVDKHP�Yê]QDPQêFK�OiWHN�þL�EtONRYLQQêFK�NRQFHQWUiWĤ��L]ROiWĤ�

x VWXSHĖ� ]SUDFRYiQt� YH� VPČUX� ÄPRXND� ± IUDNFH� V þiVWLFHPL� SRG� ���� ȝP� ± EtONRYLQQê�
NRQFHQWUiW³�]Y\ãXMH�REVDK�GXVtNDWêFK�OiWHN�

x ]tVNDQp�NRQFHQWUiW\�EtONRYLQ�OQX�D�NRQRSt�PDMt�VFKRSQRVW�Yi]DW�YtFH�WXNX�QHå�YêOLVNRYp�
PRXN\

x YêOLVNRYp�PRXN\�OQX�D�NRQRSt�PDMt�Y\ããt�VFKRSQRVW�SRXWDW�YRGX�QHå�] QLFK�RGYR]HQp�
EtONRYLQQp�NRQFHQWUiW\�D�WDNp�PDMt�Y\ããt�]DVWRXSHQt�FHONRYêFK�SRO\IHQROĤ�D�Y\ND]XMt�
Y\ããt�DQWLR[LGDþQt�DNWLYLWX�QHå�EtONRYLQQp�NRQFHQWUiW\

x IUDNFH� PRXN\� V YHOLNRVWt� þiVWLF� SRG� ���� ȝP� Y\Ni]DOD� Yê]QDPQRX� VFKRSQRVW�
NRQFHQWURYDW�NRQRSQp�1�OiWN\�UHVS��EtONRYLQ\�] SRþiWHþQt�YêOLVNRYp�PRXN\��]�REVDKX�
�����QD�REVDK������

x YêOLVNRYi�PRXND�MHMt�IUDNFH�þL�RGYR]HQp�EtONRYLQQp�NRQFHQWUiW\�GLVSRQXMt�Yê]QDPQêP�
SRWHQFLiO�SUR�SĜtPRX�OLGVNRX�YêåLYX�QHER�MDNR�VXURYLQ\�SUR�SURGXNFL�SRWUDYLQiĜVNêFK�
YêURENĤ���

'HGLNDFH
3ĜtVSČYHN�Y]QLNO�Y UiPFL�ĜHãHQt�Yê]NXPQpKR�SURMHNWX�0=H�1$=9�4.���������$XWRĜL�GČNXMt�
]D�ILQDQþQt�SRGSRUX�

3RXåLWi�OLWHUDWXUD
$QRQ\P� �������� KWWSV���ZZZ�FDQDK�FRP�SURGXFW�SURWHLQ�SRZGHU� �GRVWXSQp� RQ�OLQH�� ���� ����

�����
$\DG�$��$����������&KDUDFWHUL]DWLRQ�DQG�SURSHUWLHV�RI�IOD[VHHG�SURWHLQ�IUDFWLRQV��3K�'��WKHVLV��

0F*LOO�8QLYHUVLW\��0RQWUHDO������S�
%iUWD�-��HW�DO����������&KDUDNWHULVWLND�PRXN\�]H�VDOiWRYp�ĜHS\��%HWD�YXOJDULV YDU��FRQGLWLYD��D�

MHMt�DQWLR[LGDþQt�DNWLYLWD��ÒURGD�������������������,661�����������
+DGQDÿHY�0���'DSþHYLü�+DGQDÿHY�7��5���3RMLü�0��0���âDULü�%��0���0LãDQ�$��ý���-RYDQRY�3��

7���6DNDþ�0��%����������3URJUHVV�LQ�YHJHWDEOH�SURWHLQV�LVRODWLRQ�WHFKQLTXHV��D�UHYLHZ��)RRG�
DQG�)HHG�5HVHDUFK��������± ���

/DFKPDQ�-���+DPRX]�.���ýHSO�-���3LYHF�9���âXOF�0�� 'YRĜiN�3����������9OLY�Y\EUDQêFK�IDNWRUĤ�
QD�REVDK�SRO\IHQROĤ�D�DQWLR[LGDþQt�DNWLYLWX�KOt]�EUDPERU��&KHPLFNp�/LVW\��������������

/DHPPOL�8��.�� ��������&OHDYDJH� RI� VWUXFWXUDO� SURWHLQV� GXULQJ� WKH� DVVHPEO\� RI� WKH� KHDG� RI�
EDFWHULRSKDJH�7���1DWXUH��������������

/LX�-���6KLP�<��<���7VH�7��-���:DQJ�<���5ZDQG\�0��-��7�� ��������)OD[VHHG�JXP�D�YHUVDWLOH�
QDWXUDO� K\GURFROORLG� IRU� IRRG� DQG� QRQ�IRRG� DSSOLFDWLRQV�� 7UHQGV� LQ� )RRG� 6FLHQFH� DQG�
7HFKQRORJ\�������������

0DORPR�6��$��$OXNR�5��(����������&RQYHUVLRQ�RI�D�ORZ�SURWHLQ�KHPS�VHHG�PHDO�LQWR�D�IXQFWLRQDO�
SURWHLQ� FRQFHQWUDWH� WKURXJK� HQ]\PDWLF� GLJHVWLRQ� RI� ILEUH� FRXSOHG� ZLWK� PHPEUDQH�
XOWUDILOWUDWLRQ��,QQRYDWLYH�)RRG�6FLHQFH�DQG�(PHUJLQJ�7HFKQRORJLHV�������������

0DWWLOD�3���0lNLQHQ�6���(XUROD�0���-DODYD�7���3LKODYD -��0���+HOOVWU|P�-���3LKODQWR�$����������
1XWULWLRQDO� YDOXH� RI� FRPPHUFLDO� SURWHLQ�ULFK� SODQW� SURGXFWV�� 3ODQW� )RRGV� IRU� +XPDQ�
1XWULWLRQ�������������

0RXGUê�-��HW�DO����������$OWHUQDWLYQt�SORGLQ\��3URIL3UHVV��3UDKD������S���,6%1��������������
�����
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6KLP� <�� <��� *XL� %��� $UQLVRQ� 3�� *���:DQJ� <��� 5HDQH\�0�� -�� 7�� �������� )OD[VHHG� �/LQXP�
XVLWDWLVVLPXP /��� ELRDFWLYH� FRPSRXQGV� DPG� SHSWLGH� QRPHQFODWXUH��$� UHYLHZ�� 7UHQGV� LQ�
)RRG�6FLHQFH�DQG�7HFKQRORJ\�����������

âPLURXV�3���%MHONRYi�0���6RXþHN�-����������0HWRGLFNi�SĜtUXþND�SUR�SČVWRYiQt�ROHMQpKR�OQX��
$JULWHF�3ODQW�5HVHDUFK�V�U�R���âXPSHUN�����S��

âXOF� 0��� /DFKPDQ� -��� +DPRX]� .��� 2UViN� 0��� 'YRĜiN� 3��� +RUiþNRYi� 9�� �������� 9êEČU� D�
]KRGQRFHQt� YKRGQêFK�PHWRG� SUR� VWDQRYHQt� DQWL�R[LGDþQt� DNWLYLW\� ILDORYêFK� D� þHUYHQêFK�
RGUĤG�EUDPERU��&KHPLFNp�/LVW\��������������

7RãRYVNi�0���%XFKWRYi�,�� ��������6LWXDþQt�D�YêKOHGRYi�]SUiYD�± OHQ�D�NRQRSt��0LQLVWHUVWYR�
]HPČGČOVWYt�ý5��3UDKD�����V���,6%1��������������������

:DQJ� 4��� ;LRQJ� <�� /�� �������� 3URFHVVLQJ�� 1XWULWLRQ�� DQG� )XQFWLRQDOLW\� RI
+HPSVHHG�3URWHLQ��$�5HYLHZ��&RPSULKHQVLYH�5HYLHZV�LQ�)RRG�6FLHQFH�DQG�)RRG�6DIHW\�
��������± ����

:DV]NRZLDN�.���5XG]LĔVND�0����������(IIHFW�RI�IOD[VHHG�DQG�H[WUDFWV�RQ�OLSLG�VWDELOLW\�LQ�VWRUHG�
PHDW�SURGXFWV��-RXUQDO�RI�$PHULFDQ�2LO�&KHPLVW�6RFLHW\��������������

=HKQiOHN�3���.UDXV�3����������3ĜHKOHG\�RGUĤG�ĜHSN\�ROHMN\�MDUQt��KRĜþLFH�EtOp��PiNX�VHWpKR��OQX�
ROHMQpKR�D�NPtQX�NRĜHQQpKR�������ÒVWĜHGQt�NRQWUROQt�D�]NXãHEQt�~VWDY�]HPČGČOVNê�Y %UQČ��
%UQR������V���,6%1�������������������

.RQWDNWQt�DGUHVD�

GRF��,QJ��-DQ�%iUWD��3K�'�
-LKRþHVNi�XQLYHU]LWD�Y ýHVNêFK�%XGČMRYLFtFK
=HPČGČOVNi�IDNXOWD
5RVWOLQQi�YêURED
1D�6iGNiFK�����
�������ýHVNp�%XGČMRYLFH
H�PDLO��EDUWD#]I�MFX�F]
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