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$�6RODQDFHDH�FVDOiGED�WDUWR]y�EXUJRQ\D��6RODQXP�WXEHURVXP�/��VVS��

WXEHURVXP��D]�pOHOPH]pVEHQ�EHW|OW|WW�V]HUHSH�PLDWW�D]�HJ\LN�OHJIRQWRVDEE�

NXOW~UQ|YpQ\�QN�� 9LOiJV]HUWH� QDJ\� JRQGRW� RNR]�� KRJ\� D� V]iQWyI|OGL�

Q|YpQ\HN�N|]�O�D�EXUJRQ\iQDN�YDQ�D� OHJW|EE�NyURNR]yMD��$�NyURNR]yN�

N|]�O�OHJMHOHQW VHEEHN�D�YtUXVRN��DPHO\HN�V~O\RV�WHUPpVYHV]WHVpJHW�pV�D�

IDMWiN�OHURPOiViW�RNR]]iN��$�YtUXVRN�HOOHQL�YpGHNH]pV�KDWpNRQ\�PyGMD�D�

UH]LV]WHQV� IDMWiN� WHUPHV]WpVH�� DPHO\� PLQGHQ� PiV� LVPHUW� YpGHNH]pVL�

PyGQiO�FpOUDYH]HW EE��(]pUW�JD]GDViJL�pV�YLUROyJLDL�MHOHQW VpJpQpO�IRJYD�

NLHPHOW� V]HUHSH� YDQ� D� YtUXVUH]LV]WHQV�� YDJ\� D� WROHUiQV� EXUJRQ\DIDMWiN�

HO iOOtWiViW� FpO]y�� D� EXUJRQ\D� JpQFHQWUXPiEyO� V]iUPD]y� UH]LV]WHQFLiYDO�

UHQGHONH] �YDG�6RODQXP�IDMRN�pV�V]iUPD]pNRN�NXWDWiViQDN��

$�EXUJRQ\D�<�YtUXV��SRWDWR�<�SRW\YLUXV��39<��D�3RW\YLULGDH�FVDOiG�

3RW\YLUXV�QHP]HWVpJpQHN�WtSXV�WDJMD��6KXNOD�HW�DO���������(O V]|U�D�;;��

V]i]DG�HOV � IHOpEHQ��1DJ\�%ULWDQQLiEDQ�6PLWK� �����E�� tUWD� OH��.pV EE�D�

YtUXVSDUWLNXOXPRN� DODNMD� pV� V]HUROyJLDL� WXODMGRQViJDL� DODSMiQ� D� IRQiO�

DODN~�YtUXVRN�FVRSRUWMiED� VRUROWiN� �%UDQGHV� pV�%HUFNV���������+DUULVRQ�

HW� DO�� ������� D� 39<�W� pV� D� KR]]i� KDVRQOy� YtUXVRNDW� HJ\� FVRSRUWED�

VRUROWiN�� NpV EE� PLQW� D� YtUXVFVRSRUW� MHOOHP] � WDJMiUyO� QHYH]WpN� HO� D�

3RW\YLUXV� FVRSRUWRW��$�39<�D�EXUJRQ\D� OHJIRQWRVDEE�pV�D� OHJV~O\RVDEE�

NiURNDW� HO LGp] � YtUXVEHWHJVpJpQHN� NyURNR]yMD�� DPHO\� PLQGHQ�

EXUJRQ\DWHUPHV]W � RUV]iJEDQ� HO IRUGXO��$� YtUXV� iOWDO� HO LGp]HWW� NiUWpWHO�

PpUWpNH� HOpUKHWL� D� ����RW� LV� �+RUYiWK� ����D��� $� YtUXV� WHUMHGpVpEHQ�
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OHJQDJ\REE� MHOHQW VpJH� D� OHYpOWHW � YHNWRURNQDN� YDQ�� GH� PLQGHKKH]�

KR]]iMiUXO�D�NyURNR]y�UHQGNtY�O�V]pOHV�JD]GDQ|YpQ\N|UH�LV���

$�Q\ROFYDQDV�pYHNEHQ�0DJ\DURUV]iJRQ�PHJMHOHQW�HJ\�~M�39<�W|U]V��

DPHO\� UH]LV]WHQFLDiWW|U � WXODMGRQViJ~� YROW�� D]D]� D� 39<� DGGLJ� LVPHUW�

W|U]VHLYHO� V]HPEHQ� UH]LV]WHQV� EXUJRQ\DIDMWiNDW� LV� PHJEHWHJtWHWWH� pV� D�

NiUWpWHO�PpUWpNH�D]�DGGLJ�LVPHUW�39<�W|U]VHNpW�LV�IHO�OP~OWD��%HF]QHU�HW�

DO���������(]�D�YtUXVW|U]V�MHOOHJ]HWHV�QHNURWLNXV�W�QHWHL�PLDWW�D�EXUJRQ\D�

JXPy� QHNURWLNXV� J\ U VIROWRVViJ� �39<
�����

�� QHYHW� NDSWD�� -HOHQOHJ� D]�

HJpV]� YLOiJRQ� HOWHUMHGW� pV� MHOHQW V� WHUPpVYHV]WHVpJHW� RNR]� D�

EXUJRQ\DWHUPHV]W �RUV]iJRNEDQ��

�$�39<�IRQWRVViJiUD� MHOOHP] ��KRJ\�D�YHW JXPy�WHUPHV]WpVHNRU�D]�

(/,6$� WHV]WHW� D� EXUJRQ\D� <�YtUXVUD� LV� HO� NHOO� YpJH]QL� �3RFVDL� �������

0LQGH]W� D� Q|YpQ\IDMWiN� HOLVPHUpVpU O� V]yOy� ��������� �;,������ )0�

UHQGHOHW�� D� Q|YpQ\YpGHOHPU O� V]yOy� ������ pYL� ��� W|UYpQ\HUHM � UHQGHOHW��

YDODPLQW�HQQHN�YpJUHKDMWiViUyO�NLDGRWW����������,9������0e0�UHQGHOHW�pV�

D� YHW PDJYDN� HO iOOtWiViUyO� pV� IRUJDOPD]iViUyO� V]yOy� ��������� �;,������

)0�UHQGHOHW��WRYiEEi�D�YRQDWNR]y�iOODPL�V]DEYiQ\RN�V]DEiO\R]]iN��

$� 39<
�����

� W|U]V� MHOHQW VpJpUH� WHNLQWHWWHO� FpOXO� W ]W�N� NL� D]� HGGLJ�

LVPHUHWOHQ� UH]LV]WHQFLDIRUUiVRN� IHOWiUiViW�� DPHO\HN� IHOKDV]QiOKDWyN� D�

EXUJRQ\DQHPHVtWpVEHQ� D]� ~M� D� KD]DL� pJKDMODWL� N|U�OPpQ\HNQHN� MREEDQ�

PHJIHOHO � UH]LV]WHQV� IDMWiN� HO iOOtWiViKR]�� &pOMDLQN� N|]|WW� V]HUHSHOW� D]�

HJ\HV� 6RODQXP� IDMRN� V]iUPD]pNDLQDN� UH]LV]WHQFLD� WXODMGRQViJRNEDQ�

PHJQ\LOYiQXOy�N�O|QEVpJHLW� LV� IHOWiUQL��9L]VJiODWDLQN�NLWHUMHGWHN�D�39<�

JD]GDQ|YpQ\N|UpUH�� D]RN� V]LPSWRPDWROyJLDL� WXODMGRQViJDLUD� LV��

7DQXOPiQ\R]WXN� KD]iQN� N�O|QE|] � WHU�OHWHLU O� V]iUPD]y� 39<
�����
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L]ROiWXPRN� N|SHQ\IHKpUMH� JpQMpQHN� QXNOHRWLG� VRUUHQGMpW�� $� QXNOHRWLG�

VRUUHQG�HOWpUpVH� LOO��KDVRQOyViJD�DODSMiQ� �PLQW� LVPHUW��PHJiOODStWKDWy�D]�

HJ\HV� L]ROiWXPRN� URNRQViJL� IRND�� (]]HO� D]� YROW� D� FpOXQN�� KRJ\�

PHJiOODStWVXN� D� V]LPSWRPDWROyJLDLODJ� pV� V]HUROyJLDLODJ� YL]VJiOW�

L]ROiWXPRN� %HFQHU� HW� DO� ������� iOWDO� OHtUW� pV� 7KROH� HW� DO�� ������� iOWDO�

PROHNXOiULVDQ� MHOOHP]HWW� 39<� 171�W|U]]VHO� YDOy� ILORJHQHWLNDL�

URNRQViJiW�� $� ILORJHQHWLNDL� W|U]VID� IHOiOOtWiViYDO� EL]RQ\tWKDWy� D]�

L]ROiWRPRN� JHQHWLNDL� URNRQViJD�� UHQGV]HUWDQL� KRYDWDUWR]iVD� D� QXNOHRWLG�

VRUUHQG� DODSMiQ��0LQGH]HN� WiMpNR]WDWiVW� Q\~MWDQDN� D]� HJ\HV� L]ROiWXPRN�

ILORJHQHWLNDL�KRYDWDUWR]iViQ�W~OPHQ HQ�D]RN�JHQHWLNDL�YDULDELOLWiViUyO�pV�

WiPSRQWRW�DG�D�EXUJRQ\DQHPHVtWpV�LUiQ\DLUD�LV��
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����$�SRW\YLUXVRN�PRUIROyJLiMD��JpQV]HUYH] GpVH�pV�UHSOLNiFLyMD�

�

$�39<�KRVV]~ViJD�����pV�����QP�N|]|WW�YDQ��V]pOHVVpJH����QP��D�

VSLUiOFV~FVRN� WiYROViJD� ���� QP� �3URFHQNR� ������ 6NRIHQNR� HW� DO�� ������

*RRGPDQ� HW� DO�� ������� $� YLULRQRN� �OHSHGpVL� NRHIILFLHQVH� ���� �� ����

6YHGEHUJ� �6��� D� QXNOHLQVDYp� ��� �� ��� 6� �'HOJDGR�6DQFKH]� pV� *URJDQ�

������+XWWLQJD�������0DNNRXN�pV�*XPSI�������������0RJKDO�pV�)UDQFNL�

�������$]�516�PROHNXODW|PHJH�����[���
�
�� D� N|SHQ\IHKpUMH� DOHJ\VpJHN�

W|PHJH� �����G� �� �����G� �0LNL� pV� 2VKLPD� ������ +XWWLQJD� ������

+LQRVWUR]D�2ULKXHOD� ������� + LQDNWLYiOiVL� SRQWMD� ������
�
&��

KLJtWKDWyViJD� ��
���
��� [� ��

� �
�� LQ� YLWUR� HOWDUWKDWyViJD� ������ QDS� �+RUYiWK�

����D��6DQWRV�3XOJDU�pV�:HDWKHUV�������&ODUN�pV�+LOO�������'H�%RN[�pV�

+XWWLQJD� ������� +RUYiWK� pV� %HVDGD� ������� YL]VJiODWDL� V]HULQW� D]�

L]ROiWXPRN�V]iUtWRWW� OHYpOV] YHWEHQ��&D&O 	 �� W|UWpQ �HOWDUWKDWyViJD�������

KyQDS�N|]|WW�YiOWR]LN��

$� 39<� JHQRPMD� ����� QXNOHRWLGEyO� pS�O� IHO�� HQQHN� V]HUYH] GpVpW�

5REDJOLD�HW�DO���������YL]VJiOWD�DODSMiQ�PXWDWMXN�EH�����WiEOi]DW���
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O��WiEOi]DW��$�39<�JpQV]HUYH] GpVH
��5REDJOLD�HW�DO��������

5pJLyN�HOQHYH]pVH� $]�HJ\HV�UpJLyN�HOKHO\H]NHGpVH�pV�QDJ\ViJD�
�
�QF� ����
3�� ������
� ����
+&�3UR� ��������
� ����
3�� ���������
� ����
�.�� ����������
� ���
&,� ����������
� ����
�.�� ����������
� ���
1,D�9SJ� ����������
� ����
1,D�SUR� ����������
� ����
1,E� ����������
� ����
&3� ����������
� ����
�
�QF� ����
7HOMHV�516
�
� �����
7HOMHV�SURWHLQ� �����

(OV � IHKpUMH� �ILUVW� SURWHLQ�� 3���� KHOSHU� NRPSRQHQV� �KHOSHU� FRPSRQHQW��+&��� KDUPDGLN�
IHKpUMH� �WKLUG� SURWHLQ�� 3���� HOV � �� NG�RV� IHKpUMHWHUPpN� �ILUVW� VPDOO� FOHDYDJH� SURGXFW��
�.���� N|UN|U|V� ]iUYiQ\IHKpUMpN� �F\OLQGULFDO� LQFOXVLRQ� SURWHLQ�� &,��� PiVRGLN� �� NG�RV�
IHKpUMHWHUPpN� �VHFRQG� VPDOO� FOHDYDJH� SURGXFW�� �.���� NLV� PDJ]iUYiQ\IHKpUMpN� �VPDOO�
QXFOHDU� LQFOXVLRQ� SURWHLQ�� 1,D��� QDJ\� PDJ]iUYiQ\IHKpUMH� �ODUJH� QXFOHDU� LQFOXVLRQ�
SURWHLQ��1,E���N|SHQ\IHKpUMH��FRDW�SURWHLQ��&3��

$� WHOMHV� SROLSURWHLQ� QDJ\ViJiW� D]� D]W� IHOpStW � DPLQRVDYDN� V]iPiYDO� MHO|OM�N�� ËJ\�
Q\RPRQN|YHWKHW �D]�HJ\HV�IHKpUMpN�QDJ\ViJD��pV�KHO\]HWH�D�SROLSURWHLQHQ�EHO�O��



$]� �
� pV� D� �
� YpJ� QHP� NyGROy� UpJLyL� pV� D� WHOMHV� 516� DGMiN� PHJ� D� WHOMHV�
QXNOHRWLGV]iPRW��
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$�YLULRQ�NDSV]LG�DOHJ\VpJHN�DPLQRVDYVRUUHQGMH�pV�D]�516��
�YpJ�iW�

QHP� tUyGy� V]HNYHQFLiMiQDN� QXNOHRWLG� VRUUHQGMH� QDJ\IRN~� KRPROyJLiW�

PXWDW� D� V]LOYD� KLPO � YtUXV� �SOXP� SR[� SRW\YLUXV�� 339��� D� GRKiQ\�

NDUFRODWRV� YtUXV� �WREDFFR� HWFK� SRW\YLUXV�� 7(9��� D� GRKiQ\� pUIROWRVViJ�

YtUXV� �WREDFFR� YHLQ� PRWWOLQJ� SRW\YLUXV�� 7909�� N|SHQ\IHKpUMH�

DOHJ\VpJHLQHN�D�V]HUYH] GpVpYHO��6KXNOD�pV�:DUG��������

$� YLULRQ� IOH[LELOLV� �IRQDO� DODN~��� HJ\V]iO~� SR]LWtY� HO MHO � 516�W�

WDUWDOPD]�� $� OiQF� �
� YpJH� YtUXVJHQRPKR]� NDSFVROW� IHKpUMpW� �93J��� D� �
�

YpJH� SHGLJ� SROLDGHQLOVDY�OiQFRW� KRUGR]� �6LDZ� HW� DO�� ������� $� JHQRP�

HJ\HWOHQ� Q\tOW� OHROYDViVL� V]DNDV]W� WDUWDOPD]�� DPHO\� HQQHN� PHJIHOHO HQ�

FVDN� HJ\HWOHQ� SROLSURWHLGHW� NpSH]�� (]� D� IHKpUMH� D� WUDQV]OiFLy� XWiQ�

DXWRSURWHROt]LVVHO�V]DNDG�IHO� IXQNFLyNpSHV�DOHJ\VpJHNUH��$]�HOV �IHKpUMH�

�3��� D� YtUXV� Q|YpQ\HQ� EHO�OL� WHUMHGpVpW� V]DEiO\R]]y� ~Q�� WUDQV]SRUW�

IHKpUMH�� GH� SURWHROtWLNXV� DNWLYLWiVD� LV� LVPHUW� �9HUFKRW� HW� DO�� ������� $�

PiVRGLN� WUDQV]OiOyGy� IHKpUMH� D� OHYpOWHW �iWYLWHOW� VHJtW �� ~Q�� KHOSHU�

NRPSRQHQV��+&�3UR���DPHO\�D�IORHPEHQ�W|UWpQ �WUDQV]SRUWEDQ�LV�V]HUHSHW�

MiWV]LN��9L]VJiODWRN�VRUiQ�NLPXWDWWiN��KRJ\�H]�D�IHKpUMH�HJ\�GLPHU��D]D]�

WLV]WtWYD� HJ\����N'�pV� HJ\����N'�QDJ\ViJ~� IHKpUMpE O� iOO� �$WUH\D�HW�DO��

������ 0DLD� HW� DO�� ������� $� KDUPDGLN� JpQWHUPpN� �3��� V]HUHSH� MyUpV]W�

LVPHUHWOHQ�� GH� UpV]W� YHKHW� D� SURWHROLWLNXV� KDVtWiV� V]DEiO\R]iViEDQ�

�5LHFKPDQQ�HW�DO���������$��.��pV�D��.��IHKpUMpNQHN�D�UHSOLNiFLyEDQ�D�

93J�PHPEUiQKR]�N|WpVpEHQ�YDQ�MHOHQW VpJ�N��$�IHUW ]|WW�VHMWHNEHQ�HJ\�

FLWRSOD]PD�� pV� NpW� VHMWPDJ�]iUYiQ\IHKpUMH� PXWDWKDWy� NL�� $� FLWRSOD]PD�

]iUYiQ\IHKpUMH��&,��KHOLNi]�DNWLYLWiV~�pV�D�SRW\YLUXVRNUD�MHOOHP] �KHQJHU�

YDJ\� IRUJyNHUpN� �V]pONHUpN�� ]iUYiQ\RNDW� DONRWMD� D� FLWRSOD]PiEDQ�
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�(GZDUGVRQ�HW�DO��������/DLQ�HW�DO���������$�NLV�PDJ]iUYiQ\IHKpUMH��1,D��

SHGLJ� D�93J� pV� HJ\� SURWHi]� HQ]LP� �&DUULQJWRQ� pV�'RXJKHUW\� �������$�

QDJ\�PDJ]iUYiQ\IHKpUMH� �1,E��D]�516�W O� I�JJ �516�SROLPHUi]��DPL�D�

�.���D�&,��D��.���pV�D]�1,D�IHKpUMpNNHO�D�UHSOLNiFLyV�NRPSOH[HW�DONRWMD�

�5REDJOLD� HW� DO�� ������ /L� HW� DO�� �������� $]� XWROVy� JpQWHUPpN� D�

N|SHQ\IHKpUMH� �&3��� DPHO\� D�QXNOHLQVDY�YpGHOPpQ� W~O� V]HUHSHW� MiWV]LN�D�

YHNWRUiWYLWHOEHQ� pV� D� VHMWU O�VHMWUH� YDOy� WHUMHGpVEHQ� �6KXNOD� HW� DO�� ������

:DUG� HW� DO�� ������ 0DKDMDQ� HW� DO�� ������ %ODQF� HW� DO�� ������� $�

YtUXVIHUW ]|WW� VHMWHNEHQ� D� WUDQV]OiFLyV� IHKpUMpN� D]RQRV� PHQQ\LVpJEHQ�

NHOHWNH]QHN�� (]� D]� RND� DQQDN�� KRJ\� D� IHUW ]|WW�� VHMWHNEHQ� FVDN� NLV�

NRQFHQWUiFLyEDQ� YDQQDN� MHOHQ�� V]HPEHQ� D]RNNDO� D� YtUXVRNNDO�� DKRO� D�

N|SHQ\IHKpUMpW� U|YLG�� NLV� PROHNXODW|PHJ � QXNOHLQVDYDN� V]LQWHWL]iOMiN�

�*iERUMiQ\L�������*iERUMiQ\L�����������iEUD���

�

�

�

�

� �
� �
�

���
 �������������������������������������������������������������������������������������������������������������������������SROL��$��

� ��� ��� ��� ��� � ��� � ��� ��� � ��� � ����� � ��� 	 � �  � � ! � " �$#%�&� �

�

���iEUD��$�SRW\YLUXVRN�JpQV]HUYH] GpVH���0DJ\DUi]DW�D�V]|YHJEHQ��

�

�
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����$�EXUJRQ\D�<�YtUXV�W|U]VHL��HOWHUMHGpV�N�pV�W�QHWHLN�

�

$�39<�QDJ\�YiOWR]pNRQ\ViJRW�PXWDW��V]iPRV�W|U]VH�LVPHUW��+RUYiWK�

����F������G������D������E��%HF]QHU�HW�DO��������'H�%RN[�pV�+XWWLQJD�

������� $� W|U]VHN� MHOHQW VpJH� QDJ\EDQ� HOWpU� HJ\PiVWyO�� 0DJ\DURUV]iJL�

EXUJRQ\D�WHUP WHU�OHWHNU O� V]iUPD]y� EXUJRQ\DQ|YpQ\HN� 39<�

IHUW ]|WWVpJpW� pV� D]� HJ\HV� W|U]VHN� HJ\PiVKR]� YLV]RQ\tWRWW� HOWHUMHGpVpW�

YL]VJiOWiN��0HJiOODStWRWWiN��KRJ\�D�39<
�����

�W|U]V�W~OV~O\D�LJHQ�MHOHQW V�D�

W|EEL� 39<� W|U]VK|]� YLV]RQ\tWYD� �:ROI� pV�+RUYiWK� ������� 6]iPRV�39<�

L]ROiWXP�UHQGV]HUEH�VRUROiVD�D]�HOWpU �WXODMGRQViJRN�PLDWW�QHKp]VpJHNEH�

�WN|]LN�� N�O|Q|VHQ� D� QHP� EXUJRQ\iUyO� L]ROiOW� YtUXVRN� HVHWpEHQ� �*HEUH�

6HODVVLH� HW� DO�� ������� $]� HJ\HV� W|U]VHN� HOQHYH]pVpQHN� D� KDV]QiODWD�

VRNV]RU� QHP� HJ\VpJHV� D� YLOiJRQ� pV� H]� V]iPRV� SUREOpPiW� RNR]� D�

J\DNRUODWEDQ��$�N|YHWNH] NEHQ�UpV]OHWH]HWW�W|U]VHNHQ�NtY�O�LVPHUWHN�PpJ�

11��00��01�HOQHYH]pV � W|U]VHN� LV�� DPHO\HN� FVRSRUWRVtWiVD� D]� iOWDOXN�

RNR]RWW�W�QHWHN�DODSMiQ�W|UWpQW��*RRGLQJ�pV�7ROLQ�������6XGDUVRQR�HW�DO��

������&KDFKXOVND��������

39<
'
�QRUPiO� W|U]V���$]�HJpV]�YLOiJRQ�HOWHUMHGW� �(OOLV�HW�DO���������

%XUJRQ\iQ� V]LV]WHPLNXV� OHYpOIRGURVRGiVW�� QHNUy]LVW�� OHYpOV]iUDGiVW� pV�

OHYpOKXOOiVW�� 3K\VDOLV� IORULGDQD� Q|YpQ\HQ� pV� GRKiQ\RQ� V]LV]WHPLNXV�

PiUYiQ\R]RWWViJRW� RNR]� �6PLWK� pV� 'HQQLV� ������ +RUYiWK� ����G�� ����

iEUD���

�
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���iEUD��$�39<
'
�W|U]V�iOWDO�RNR]RWW�OHYpOV]iUDGiV�W�QHW�

�)RWR��+RUYiWK�-y]VHI��

�

39<
�
��&�W|U]V���(O IRUGXOiVD�$XV]WUiOLiEDQ��(XUySiEDQ��,QGLiEDQ�pV�

'pO�$IULNiEDQ� LVPHUW�� $� &� W|U]VHW� HGGLJ� PpJ� QHP� L]ROiOWiN� eV]DN�

$PHULNiEDQ��(OOLV�HW�DO���������(O V]|U�%DZGHQ��������N�O|QtWHWWH�HO�D�&�

W|U]VHW� D� QRUPiO� W|U]VW O��$�&�YtUXVW|U]V�QHP�YLKHW � iW�0\]XV�SHUVLFDH�

OHYpOWHW � YHNWRUUDO� �+RUYiWK� ����F��� 6]iPRV� WHUPHV]WHWW� EXUJRQ\DIDMWD�

KLSHUV]HQ]LWtY�H�YtUXVW|U]]VHO�V]HPEHQ��$� W�QHWHN�GRKiQ\RQ�pV�3K\VDOLV�

IORULGDQD�Q|YpQ\HQ�PHJHJ\H]QHN�D]�2�W|U]V�RNR]WD�W�QHWHNNHO��$�&�W|U]V�

iOWDO�RNR]RWW�KDMWiVFV~FVHOKDOiVW�6DODPDQ��������tUWD�OH��

39<
�
� �GRKiQ\� pUQHNUy]LV� W|U]V��� $� YLOiJRQ� PLQGHQ�WW� HO IRUGXO��

%XUJRQ\iQ�� GRKiQ\RQ� V]LV]WHPLNXV� pUQHNUy]LVW�� IROWRVRGiVW�� 3K\VDOLV�

IORULGDQD�Q|YpQ\HQ�J\HQJH�PiUYiQ\R]RWWViJRW�RNR]��+RUYiWK�����D���$�

W|U]VHW�HO V]|U�������EHQ�1pPHWRUV]iJEDQ�%RGH�pV�9|ON� ������� tUWiN�OH��

0DJ\DURUV]iJL�HOV �HO IRUGXOiViW�6]LUPDL��������iOODStWRWWD�PHJ��
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39<
�����

� �EXUJRQ\D� JXPy� QHNURWLNXV� J\ U VIROWRVViJ� W|U]V���

(XUySiEDQ�pV�D�YLOiJ�V]iPRV�PiV�RUV]iJiEDQ�LV�HOWHUMHGW�����WiEOi]DW���$�

YtUXV� EXUJRQ\DJXPy� QHNURWLNXV� J\ U VIROWRVViJiW� RNR]y� W|U]VpW� HO V]|U�

�����EHQ� %HF]QHU� HW� DO�� ������� ������ L]ROiOWiN� 0DJ\DURUV]iJRQ�� $�

YtUXVW|U]V� HOQHYH]pVpUH� pV� DNURQtPMiUD� �39<
� � �$()� � � * !+� � � � � �-, � �%.0/ .1�

 39<
�����

��

�����EHQ� +RUYiWK� -y]VHI� WHWW� MDYDVODWRW�� DPHO\HW� D]� ($35� �(XURSHDQ�

$VVRFLDWLRQ� IRU� 3RWDWR� 5HVHDUFK�� 9LUROyJLDL� 6]HNFLy� HOIRJDGRWW� �FLW��

.HUODQ��������$]�~M�W|U]V�WXODMGRQViJDLEDQ�N|]HO�iOO�D�GRKiQ\�pUQHNUy]LVW�

RNR]y� W|U]VK|]��$� EXUJRQ\D� OHYHOpQ� QHNURWLNXV� Op]LyNDW�� D� JXPyQ� pV� D�

ERJ\yQ�QHNURWLNXV�J\ U VIROWRVViJRW�RNR]�����iEUD���$�39<�DO�V]HPEHQ�

HGGLJ� LVPHUW� UH]LV]WHQV� EXUJRQ\DIDMWiNDW� LV� PHJWiPDGMD�� H]pUW�

UH]LV]WHQFLiW�iWW|U �V]HUHSH�LJHQ�MHOHQW V��:HLGHPDQQ�������/H�5RPDQFHU�

pV�.HUODQ��������

���iEUD��$�39<
�����

�W|U]V�iOWDO�RNR]RWW�QHNURWLNXV�J\ U VIROWRVViJ�0LULDP�

IDMWD�JXPyMiQ�
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$� 39<
�����

� IHUW ]pV� MHOHQW V� WHUPpVYHV]WHVpJHW� RNR]KDW�� $�

J\ U VQHNUy]LV� W�QHWHNHW� PXWDWy� JXPyN� D� SLDFRQ� HODGKDWDWODQRN�� D�

JXPyN� WiUROKDWyViJD� URPOLN�� D� QHNUy]LVRN� EHPHQHWL� NDSXW� EL]WRVtWDQDN�

PiV� JRPEiV�� EDNWpULXPRV� IHUW ]pVQHN� �)XVDULXP� VS��� (UZLQLD� VS��� pV�

NLLQGXOySRQWMDL�D�PiVRGODJRV�IHUW ]pVHNQHN��

39<
2)3
� �DQRPDOH� W|U]V���$]�1� W|U]VK|]� KDVRQOyDQ� OHYpO�pUQHNUy]LVW�

RNR]�� V]HUROyJLDLODJ� D]� 2� pV� D]� 1� W|U]VHN� N|]|WW� KHO\H]NHGLN� HO��

.tVpUOHWHNEHQ� PHJiOODStWRWWiN�� KRJ\� D� J\HQJpEE� 2� pV� &� W|U]VHNNHO�

NHUHV]WYpGHWWVpJ� QHP� DODNtWKDWy� NL� D]� DQRPDOH� W|U]]VHO� V]HPEHQ�

�+RUYiWK�����E������D���

�
�
���WiEOi]DW��$�39<

�����
�W|U]V�HO IRUGXOiVD�

2UV]iJ� ,URGDORP�
0DJ\DURUV]iJ� %HF]QHU�HW�DO�������������
1pPHWRUV]iJ� 5DGWNH�������:HLGHPDQQ������
&VHKV]ORYiNLi� 'HGLF�HW�DO�������
$XV]WULD� 6FKLHVVHQGRSSOHU������
-XJRV]OiYLD� %XWXURYLF�pV�.Xã������������
/LEDQRQ� /H�5RPDQFHU�pV�.HUODQ������
)UDQFLDRUV]iJ� /H�5RPDQFHU�pV�.HUODQ������
1DJ\�%ULWDQQLD� :ULJKW������
'iQLD� 1LHOVHQ������
86$� 0F'RQDOG�pV�6LQJK������
%HOJLXP� /H 5RPDQFHU�HW�DO�������
5RPiQLD� :HLGHPDQQ�pV�0DLVV������
,]UDHO� :HLGHPDQQ�pV�0DLVV������
3RUWXJiOLD� 6HUUD�pV�:HLGHPDQQ������
2ODV]RUV]iJ� 9LFFKL�������9LFFKL�HW�DO��������
� 7RPDVVROL�HW�DO�������
*|U|JRUV]iJ� %HP�HW�DO�������
-DSiQ� 2KVLPD�HW�DO�������
%UD]tOLD� 6RX]D�'LDV������
3HUX� 6DOD]DU������

�
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����9tUXViWYLWHO��WUDQV]ORNiFLy�

�

$�39<� OHYpOWHWYHNNHO� QHP�SHU]LV]WHQV� �VW\OHW�ERUQH��PyGRQ� WHUMHG��

$� NyURNR]y� PHFKDQLNDLODJ� LV� N|QQ\HQ� iWYLKHW �� %UDGOH\� �������

iOODStWRWWD�PHJ��KRJ\�D�39<�QDO�IHUW ]|WW�N|]pSV �GRKiQ\OHYHOHN�FV~FVL�

UpV]HLE O��LOO��PHOOpNHUHLE O�D�OHYpOWHWYHN�N|QQ\HEEHQ�YHWWpN�IHO�D�YtUXVW��

PLQW�D�OHYHOHN�N|]pSV ��LOOHWYH�DOVy�UpV]HLE O��

$� 39<� D� SDUHQFKLPiEDQ� ORNDOL]iOyGy� YtUXVRN� N|]p� WDUWR]LN�� $�

VLNHUWHOHQ� YtUXViWYLWHO� RND� D]� OHKHW�� KRJ\� D� KRVV]DEE� LGHLJ� WDUWy� V]tYiV�

N|]EHQ� HJ\HV� HVHWHNEHQ� D� OHYpOWHWYHN�� YDJ\� PpJ� QHP� pULN� HO� D�

YtUXVORNDOL]iOyGiV� KHO\pW�� YDJ\� D� OHYpOWHWYHN� HQQpO�PpO\HEEUH� KDWROQDN��

(]�XWyEEL�HVHW�D�J\DNRULEE��5REHUWV��������

%UDGOH\� ������� D� 39<� QHP�SHU]LV]WHQV� iWYLWHOpW� 0\]XV� SHUVLFDH�

OHYpOWHWYHNNHO� YL]VJiOWD�� pV� PHJiOODStWRWWD�� KRJ\� HJ\HWOHQ� IHUW ] NpSHV�

OHYpOWHW YHO� W|EE� Q|YpQ\W� LV� OHKHW� IHUW ]QL��+D� D]RQEDQ� D� OHYpOWHWYHN� D]�

HOV � WHV]WQ|YpQ\HQ� W|EE� PLQW� ��� SHUFLJ� WDUWy]NRGWDN�� DNNRU� PiU� D�

YtUXViWYLWHO� D� PiVRGLN� WHV]WQ|YpQ\HQ� QDJ\RQ� EL]RQ\WDODQ� YROW�� +D� D�

OHYpOWHWYHN� D]� HOV � WHV]WQ|YpQ\HQ� HJ\� QDSLJ� WDUWy]NRGWDN�� DNNRU� ~MDEE�

Q|YpQ\HN� IHUW ]pVpUH� PiU� QHP� YROWDN� NpSHVHN�� (QQHN� RND� D� YLULRQ�

NRQFHQWUiFLy�FV|NNHQpVpYHO�PDJ\DUi]KDWy��

$� 39<� WHUPpV]HWHV� pV�YDJ\� PHVWHUVpJHV� iWYLWHOpUH� PLWHJ\� ���

N�O|QE|] � QHP]HWVpJEH� WDUWR]y� OHYpOWHW � IDM� NpSHV� �+RUYiWK� ����D��

(GZDUGVRQ� pV�&KULVWLH� �������$]� iWYLWHOEHQ� MHOHQW VHEE� V]HUHSHW� MiWV]y�

YHNWRURNDW�D����WiEOi]DW�WDUWDOPD]]D��
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���WiEOi]DW��$�39<�iWYLWHOpEHQ�MHOHQW VHEE�V]HUHSHW�MiWV]y�OHYpOWHW YHNWRURN�

/HYpOWHW �IDMRN� ,URGDORP�
$F\UWKRVLSKRQ�RQREULFKLV� &DUWHU��������
$F\UWKRVLSKRQ�SLVXP� 9|ON���������.HQQHG\�HW�DO���������
$F\UWKRVLSKRQ�SULPXODH� +HLQ]H������E���������.HQQHG\�HW�DO���������
$SKLV�FDFHEDUL� )ULW]VFKH�HW�DO���������
$SKLV�FUDFFLYRUD� .LVKWDK���������.KDWUL�pV�6HNKRQ��������
$SKLV��'RUDOLV��IDEDH� %DZGHQ�pV�.DVVDQLV���������
� 9|ON���������.HQQHG\�HW�DO���������
$SKLV�JRVV\SLL� +HLQ]H���������.HQQHG\�HW�DO���������
� �'RUDOLV�IUDQJXODH��
$SKLV�KHOLDQWKL� 'L)DQ]R�HW�DO���������
$SKLV�QDVWXUWLL��UKDPQL�� %DZGHQ�pV�.DVVDQLV���������
�� �'RUDOLV�UKDPQL�� +HLQ]H����������.HQQHG\�HW�DO���������
$SKLV�QHZWRQLL� ,JOLVFK�pV�*XQNHO���������
$SKLV�SRPL� 9DQ�+RRI���������
$SKLV��'RUDOLV��UXPLFLV� &RVWD�HW�DO���������
$SKLV�VSLUDHFROD� /DLUG�pV�'LFNVRQ���������6RPPHUH\QV��������
$XODFRUWKXP��$F\UWKRVLSKRQ��VRODQL� '\NVWUD�pV�:KLWDNHU���������
� �0\]XV�SVHXGRVRODQL�� .HQQHG\�HW�DO���������
%UDFK\FDXGXV�KHOLFKU\VL� %LVKRS�HW�DO���������
%UDFK\FDXGXV�WUDJRSRJRQLV� 0RVWDIDZ\��������
&DYDULHOOD�SDVWLQDFDH� %DZGHQ�pV�.DVVDQLV��������
&DSLWRSKRUXV�HODHDJQL� 'L)RQ]R�HW�DO���������
&HURVLSKD�JRVV\SLL� 6RPPHUH\QV��������
'\VDXODFRUWKXP�SVHXGRVRODQL� &DUWHU��������
+\DGDSKLV�HU\VLPL� +HLQ]H���������.HQQHG\�HW�DO���������
� �/LSDSKLV�HU\VLPL��
,GLRSWHUXV�QHSKUDOHSLGLV� 6RPPHUH\QV��������
0DFURVLSKRQLHOOD�VDQERUQL� +ROOLQJV���������%DZGHQ�pV�.DVVDQLV��������
0DFKURVLSKXP�DYHQDH� )ULW]VFKH�HW�DO���������
0DFKURVLSKXP�HXSKRUELDH��VRODQLIROLL�� '\NVWUD�pV�:KLWDNHU���������
� 9|ON���������.HQQHG\�HW�DO���������
0HWRSRORSKLXP�DOELGXP� 9DQ�+RRI��������
0HWRSRORSKLXP�GLUKRGXP� 9DQ�+RRI��������
0HWRSRORSKLXP�SULPXODH� +HLQ]H������D��
0\]XV��0\]RLGHV��FHUWXV� +HLQ]H������D���.HQQHG\�HW�DO���������
� �0\]XV�DFXWXV��
3KRURGRQ��0\]XV��KXPXOL� 'H�%RN[�pV�+XWWLQJD��������
0\]XV�RUQDWXV� /RXJKQDQH���������
� %DZGHQ�pV�.DVVDQLV����������
� .HQQHG\�HW�DO����������
0\]XV��0\]RLGHV��SHUVLFDH� %DZGHQ�pV�.DVVDQLV��������
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/HYpOWHW �IDMRN� ,URGDORP�
0\]XV��0\]RLGHV��SHUVLFDH� 6PLWK������D���+HLQ]H����������
� .HQQHG\�HW�DO����������
� +RUYiWK������E������D��E��F������D��
0\]XV�SRUWXODFDH� &DUWHU��������
1HRP\]XV��0\]XV��FLUFXPIOH[XV� /RXJKQDQH���������9|ON��������
3HQWDWULFKRSXV�IUDJDHIROLL� 0DDVVHQ��������
3\UHWURP\]XV�VDQERUQLL� 6RPPHUH\QV��������
5RSKDORVLSKRQLXV�ODW\VLSKRQ� %HOO��������
5RSKDORVLSKRQLXV�WXOLSDHOOXV� +HLQ]H������E��������
� �0\]RWR[RSWHUD�WXOLSDHOOD��
5KRSDORVLSKXP�LQVHUWXP� 'H�%RN[�pV�+XWWLQJD����������
� 9DQ�+RRI��������
5KRSDORSVLSKXP�PDLGLV� 'L)RQ]R�HW�DO���������
5KRSDORVLSKXP�SDGL� 9DQ�+RRI��������
6FKL]DSKLV�JUDPLQXP� )ULW]VFKH�HW�DO���������

�
7HUPpV]HWHV� N|U�OPpQ\HN� N|]|WW� D� 39<

�����
� W|U]V� WHUMHGpVpEHQ�

OHJMHOHQW VHEE�D�OHYpOWHW �YHNWRURNNDO�W|UWpQ �iWYLWHO��YDODPLQW�D�IHUW ]|WW�

YHW JXPyN� KDV]QiODWD� �%HF]QHU� HW� DO�� ������ :HLGHPDQQ� �������

$XV]WULiEDQ� V]DEDGI|OGL� NtVpUOHWHNEHQ� EL]RQ\tWRWWiN� KRJ\� D� YtUXV�

WHUMHGpVH� D� IHUW ]|WW� Q|YpQ\� LQWHQ]tY� Q|YHNHGpVL� VWiGLXPiEDQ� D�

OHJQDJ\REE��6FKLHVVHQGRSSOHU���������

$�39<
�
�W|U]VH�OHYpOWHW �YHNWRURNNDO�QHP�YLKHW �iW��HQQHN�D��KLEiV��

KHOSHU�NRPSRQHQV�D]�RND��$�SURSDJDWtY�YtUXVRN�HVWpEHQ�PHJiOODStWRWWiN��

KRJ\� D� KHOSHU� NRPSRQHQVHQ� NtY�O� D� YtUXV� N|SHQ\IHKpUMpQHN� LV� MHOHQW V�

V]HUHSH�YDQ�D]�iWYLWHOEHQ�pV�DQQDN�IDMODJRVViJiEDQ��3LURQH��������

6FKXO]� ������� V]HULQW� D� 39<� iWYLWHOpEHQ� D� OHYpOWHWYHNHQ� NtY�O� D�

7HWUDQ\FKLGDH� FVDOiGED� WDUWR]y� 7HWUDQ\FKXV� XUWLFDH� �V\Q��� 7�� WHODULXV��

DWNiQDN� LV� V]HUHSH� YDQ�� )ULW]VFKH� HW� DO�� ������� UHYt]LyV� YL]VJiODWDL�

D]RQEDQ� D]W� LJD]ROWiN�� KRJ\� D� NyURNR]y� YtUXV� QRUPiO�� pV�

GRKiQ\pUEDUQXOiV� W|U]VH� D]� HPOtWHW� DWNiYDO� QHP� YLKHW � iW�� $� V]|FVNpN�
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N|]�O� D� 7HWWLJRQLD� YLULGLVVLPD� NpSHV� D]� iWYLWHOUH� �6FKPXWWHUHU� ������

�������$]�DWNiNNDO�pV�V]|FVNpNNHO�YDOy�PHFKDQLNDL�iWYLWHO�H]W�N|YHW HQ�

D]RQEDQ�QHP�NHU�OW�PHJHU VtWpVUH��

$]� iOODWYHNWRURNRQ� NtY�O� D� YtUXViWYLWHOEHQ� MHOHQW V� V]HUHSH� YDQ� D�

YHJHWDWtY� iWYLWHOQHN� LV�� $� 39<� WHUMHGpVpEHQ� IRQWRV� V]HUHSHW� MiWV]LN� D�

IHUW ]|WW�YHW JXPyYDO�W|UWpQ �iWYLWHO��HO IRUGXOW�D]RQEDQ��KRJ\�D�YtUXVVDO�

IHUW ]|WW�HJ\HWOHQ�EXUJRQ\DJXPy�N�O|QE|] �U�J\HLE O�IHMO G|WW�Q|YpQ\HN�

N|]|WW�QHP�FVDN�YtUXVIHUW ]|WWHN��KDQHP�HJpV]VpJHVHN�LV�YROWDN��+RUYiWK�

����D���(QQHN�RND�D�NyURNR]y�Q|YpQ\HQ�EHO�OL�HJ\HQHWOHQ�HOWHUMHGpVH��

$]�DODFVRQ\DEE�QLWURJpQ�HOOiWiVKR]�NpSHVW�D�PDJDVDEE�QLWURJpQ�V]LQW�

KDWiViUD� Q|YHNV]LN� D� 39<� WHUMHGpVH� D� EXUJRQ\iQ� EHO�O�� 0DJDVDEE�

QLWURJpQ�pV�DODFVRQ\DEE�NiOLXP�pV�IRV]IRU�DGDJROiV�KDWiViUD�LV�Q|YHNV]LN�

D�WHUMHGpV�VHEHVVpJH��$�PDJDVDEE�IRV]IRU�pV�DODFVRQ\DEE�QLWURJpQ�HOOiWiV�

KDWiViUD� FV|NNHQ� D� WUDQV]ORNiFLy� PpUWpNH�� 0DJDVDEE� NiOLXP� pV� D]�

DODFVRQ\DEE� QLWURJpQ� HOOiWiV� QHP� EHIRO\iVROWD� D� NyURNR]y� Q|YpQ\HQ�

EHO�OL�WHUMHGpVpW��6DQJDU�HW�DO���������

0DVXWD�HW�DO���������YL]VJiODWDL�V]HULQW�D�39<�HVHWpEHQ�9SJ�MHOHQW V�

V]HUHSHW�W|OW�EH�D�YtUXV�VHMWU O�VHMWUH�YDOy�WHUMHGpVpEHQ��

0HJILJ\HOpVHN� LJD]ROMiN�� KRJ\� D� EXUJRQ\D� JXPy� QHNURWLNXV�

J\ U VIROWRVViJ�EHWHJVpJ�WHUMHGpVpW�HO VHJtWL�D�PHOHJ�V]iUD]�Q\iU��QHGYHV�

PHOHJ� LG MiUiV� HVHWpQ� D� IHUW ]pV� WHUMHGpVH� NLVHEE�� 0HJILJ\HOWpN� PpJ��

KRJ\� D� NpV Q� �OWHWHWW� EXUJRQ\iEDQ� D� YtUXV� IHUW ]pVH� N|YHWNH]WpEHQ�

QDJ\REE�NiURN�NHOHWNH]QHN�PLQW�D�NRUDL��OWHWpV�HVHWpQ��:HLGHPDQQ�������

.Xã��������
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����*D]GDQ|YpQ\N|U�

�

$� 39<� MHOHQOHJL� LVPHUHWHLQN� V]HULQW� ��� FVDOiG� ��� QHP]HWVpJpEH�

WDUWR]y� ���� Q|YpQ\IDMW� IHUW ]� WHUPpV]HWHV� pV� PHVWHUVpJHV� N|U�OPpQ\HN�

N|]|WW� �(GZDUGVRQ� pV� &KULVWLH� ������� *D]GDQ|YpQ\N|UH� I OHJ� D�

6RODQDFHDH�� $PDUDQWKDFHDH�� &KHQRSRGLDFHDH� FVDOiGED� WDUWR]y�

Q|YpQ\HNUH�WHUMHG�NL��+RUYiWK�����D��������(GZDUGVRQ�pV�&KULVWLH�������

���� WiEOi]DW��� 'pO�(XUySiEDQ� D� 39<� IRQWRVDEE� UH]HUYRiUQ|YpQ\H� D�

6RODQXP� QLJUXP�� D� 6�� GXOFDPDUD�� D� 6HQHFLR� YXOJDULV� pV� D� 3RUWXODFD�

ROHUDFHD��0DUFKRX[�HW�DO��������*HEUH�6HODVVLH�HW�DO������������iEUD���

�

���iEUD��$�6RODQXP�QLJUXP�D�39<�IRQWRV�UH]HUYRiUQ|YpQ\H�
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���WiEOi]DW��$�39<�IRQWRVDEE�JD]GDQ|YpQ\HL��
�(GZDUGVRQ�pV�&KULVWLH������Q\RPiQ�NLHJpV]tWYH��

&VDOiG�)DM� ,URGDORP�
/(*80,126$(�
&DVVLD�RFFLGHQWDOLV� 6XWHUL�HW�DO���������
&��WRUD� $QGHUVRQ��������
&\DPRSVLV�WHWUDJRQRORED� +HOOPDQQ�HW�DO���������
,QGLJRIHUD�KLUVXWD� $QGHUVRQ�pV�&RUEHWW��������
/RWXV�HGXOLV� 6FKPHO]HU��������
/XSLQXV�DOEXV� )LHGRURZ��������
/��DQJXVWLIROLXV� )LHGRURZ��������
/��OXWHXV� )LHGRURZ��������
/��SRO\SK\OOXV� )LHGRURZ��������
0HGLFDJR�DUDELFD� :KLWPDQ�pV�%ODFN��������
0HOLORWXV�LQGLFXV� 6FKPHO]HU��������
0��LWDOLFXV� 6FKPHO]HU��������
0��PHVVDQHQVLV� 6FKPHO]HU��������
0��RIILFLQDOLV� :KLWPDQ�pV�%ODFN��������
0HOLORWXV�VS�� /\WDHYD��������
0��VXOFDWXV� 6FKPHO]HU��������
2UQLWKRSXV�VDWLYXV� )LHGRURZ��������
3LVXP�VDWLYXP� 6XJLXUD�HW�DO���������
7ULIROLXP�LQFDUQDWXP� 6XJLXUD�HW�DO���������
7ULJRQHOOD�FDOOLFHUDV� 6FKPHO]HU��������
7��FRHUXOHD� 6FKPHO]HU��������
7��FRUQLFXODWD� 6FKPHO]HU��������
7��FUHWLFD� 6SDDU�pV�+DPDQQ��������
7��IRHQXP�JUDHFXP� 6FKPHO]HU��������
9LJQD�XQJXLFXODWD� +RUYiWK��������
�
/2%(//,$&($(�
/REHOLD�HULQXV� 6FKPHO]HU��������
/��KHGHUDFHDH� 6FKPHO]HU��������
�
0$57<1$&($(�
3URERVFLGDH�MXVVLHXL� 3URYYLGHQWL�pV�6FKURHGHU��������
�
3('$/,$&($(�
6HVDPXP�LQGLFXP� 6XJLXUD�HW�DO���������
�
3/$17$*,1$&($(�
3ODQWDJR�ODQFHRODWD� $NKDWRYD�HW�DO���������
3��PLQRU� $NKDWRYD�HW�DO���������

&VDOiG�)DM� ,URGDORP�
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32/(021,$&($(�
3KOR[�GUXPPRQGLL� %DOD�pV�%KDUJDYD��������
�
32/<*21$&($(�
5XPH[�FRQIHUWXV� $NKDWRYD�HW�DO���������
�
32578/$&&$&($(�
3RUWXODFD�ROHUDFHDH� 6LPRQV��������
�
5$181&8/$&($(�
5DQXQFXOXV�DVLDWLFXV� %HOODUGL�HW�DO���������
�
6&523+8/$5,$&($(�
$QWLUUKLQXP�PDMXV� %DOD�pV�%KDUJDYD��������
/LQDULD�ELSDUWLWD� .OLQNRZVNL�pV�6FPLGW��������
�
62/$1$&($(�
%URZDOOLD�GHPLVVD� +RUYiWK������F��
%��HODWD� 0DF/HRG��������
%��JUDQGLIORUD� +RUYiWK��������
%��YLVFRVD� 6WHO]QHU�pV�6FKZDOE�����������
&DSVLFXP�DQQXXP� 6LPRQV��������
&��FKLQHQVH� +RUYiWK������D��
&��H[LPLXP� +RUYiWK������D��
&��IDVFLFXODWXP� 6LQJK�pV�&KHQXOX��������
&��IOH[XRVXP� +RUYiWK������D��
&DSVLFXP��IUXWHVFHQV� 0F.LQQH\��������
&��PLFURFDUSXP� 6LQJK�pV�&KHQXOX��������
&��PLQLPXP� +RUYiWK������D��
&��QXLVLFDUSXP� 6LQJK�pV�&KHQXOX��������
&��SHQGXOXP� .LWDMLPD�HW�DO���������
&��SUDHWHUPLVVXP� +RUYiWK������D��
&��SXEHVFHQV� 6LQJK�pV�&KHQXOX��������
&��WHVWLFXODWXP� +RUYiWK������D��
&\SKRPDQGUD�EHWDFHDH� &KDPEHUODLQ��������
'DWXUD�IHUR[� )HOGPDQ�pV�*UDFLD��������
'��LQQR[LD� .DF]PDUHN��������
'��PHWHO� +RUYiWK��������
'��PHWHORLGHV� %RGH��������
+\RVF\DPXV�DOEXV� 6WHO]QHU�pV�6FKZDOE�����������
+��DXUHXV� 6WHO]QHU�pV�6FKZDOE�����������
+��FDQDULHQVLV� /LQJ�HW�DO���������

&VDOiG�)DM� ,URGDORP�
+\RVF\DPXV�QLJHU� +DPLOWRQ��������
/\FLXP�DXVWUDOH� +RUYiWK��������
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/��EDUEDUXP� +RUYiWK��������
/��FDUGLQLDQXP� +RUYiWK��������
/��FDUROLQLDQXP� +RUYiWK��������
/��FKLQHQVLV� 5RVV��������
/��HXURSHXP� +RUYiWK��������
/��IOH[LFDXOH� +RUYiWK��������
/��KRUULGXP� +RUYiWK������E��
/��PHGLWHUUDQHXP� +RUYiWK��������
/��SDOOLGXP� +RUYiWK��������
/��UKRPELIROLXP� 'DUE\�HW�DO���������
/��UXWKHQLFXP� +RUYiWK������E��
/��WXUFRPDQLFXP� +RUYiWK������E��
/\FRSHUVLFRQ�FKLOHQVH� .DF]PDUHN��������
/��HVFXOHQWXP� 6PLWK��������
/��SLPSLQHOOLIROLXP� +RUYiWK��������
/��UDFHPLJHUXP� 6PLWK�pV�'HQQLV��������
1LFDQGUD�SK\VDORLGHV� 6XWHUL�HW�DO���������
1LFRWLDQD�DFXOHDWLVVLPXP� +RUYiWK������D��
1��DFXPLQDWD� +RUYiWK��������
1��DIILQLV� 6LHYHUW��������
1��DODWD� 6WHO]QHU�pV�6FKZDOE�����������
1��DOED� 6WHO]QHU�pV�6FKZDOE�����������
1��DPSOH[LFDXOLV� 6LHYHUW��������
1��DQJXVWLIROLD� 6WHO]QHU�pV�6FKZDOE�����������
1��DUHQWVLL� 6LHYHUW��������
1��DWWHQXDWD� +RUYiWK��������
1��DXULFXODWD� +RUYiWK��������
1��EHQWKDPLDQD� &KULVWLH�pV�&UDZIRUG��������
1��ELJHORYLL� 5RTXH�pV�$GVXDU��������
1��ERQDULHQVLV� 6LHYHUW��������
1��FDYLFROD� 6LHYHUW��������
1��FKLQHQVLV� 'DOH��������
1��FLWUXOOLIROLXP� +RUYiWK������D��
1��FOHYHODQGLL� +ROOLQJV��������
1��FRUGLIROLD� 6LHYHUW��������
1��FRU\PERVD� 6LHYHUW��������
1��GHEQH\L� 6LHYHUW���������
1��HDVWLL� 6LHYHUW��������
1��;�HGZDUGVRQLL� &KULVWLH��������
1��H[FHOVLRU� 6LHYHUW��������

&VDOiG�)DM� ,URGDORP�
1LFRWLDQD�H[LJXD� +RUYiWK������E��
1��IRUJHWLDQD� .DF]PDUHN��������
1��IUDJUDQV� 6WHO]QHU�pV�6YKZDOE�����������
1��JODXFD� /DLUG�pV�'LFNVRQ��������



�
�
�
�
�
�
���

1��JOXWLQRVD� 'DOH��������
1��JRRGVSHHGLL� +RUYiWK������E��
1��JRVVHL� 6LHYHUW��������
1��KHVSHULV� 6LHYHUW��������
1��LQJXOED� 6LHYHUW��������
1��ODQJVGRUILL� 6WHO]QHU�pV�6YKZDOE�����������
1��OLQHDULV� 6LHYHUW��������
1��ORQJLIORUD� 6WHO]QHU�pV�6YKZDOE�����������
1��PDULWLPD� 6LHYHUW��������
1��PHJDORVLSKRQ� +RUYiWK������E��
1��QHVRSKLOD� 6LHYHUW��������
1��QRFWLIORUD� 6PLWK�pV�'HQQLV��������
1��QXGLFDXOLV� 6WHO]QHU�pV�6YKZDOE�����������
1��RFFLGHQWDOLV� +RUYiWK��������
1��RWRSKRUD� 9DQ�'LMN�pV�&XSHUXV��������
1��SDOPHUL� 6LHYHUW��������
1��SDQLFXODWD� +RUYiWK��������
1��SDXFLIORUD� 6LHYHUW��������
1��SHWLRODULV� 6WHO]QHU�pV�6YKZDOE�����������
1��SHWXQLRGHV� 6LHYHUW��������
1��SOXPEDJLQLIROLD� +RUYiWK��������
1��TXDGULYDOYLV� 6WHO]QHU�pV�6YKZDOE�����������
1��UDPRQGLL� 6LHYHUW��������
1��UHSDQGD� +RUYiWK������G��
1��URJXODWD� 6LHYHUW��������
1��URWXQGLIROLD� 6LHYHUW��������
1��UXVWLFD� 0XUD\DPD�HW�DO���������
1��VDQGHUDH� 6WHO]QHU�pV�6YKZDOE�����������
1��VHWFKHOOLL� 6LHYHUW��������
1��VRODQLIROLD� +RUYiWK��������
1��VWRFNWRQLL� 6LHYHUW��������
1��VXDYHROHQV� 6LHYHUW��������
1��V\OYHVWULV� 6WHO]QHU�pV�6YKZDOE�����������
1��WDEDFXP� 6PLWK�pV�'HQQLV��������
1��WDEDFXP�[�1��JOXWLQRVD� +RUYiWK��������
1��WH[DQD� +RUYiWK������E��
1��WULJRQRSK\OOD� %RGH��������
1��XPEUDWLFD� 6LHYHUW��������
1��XQGXODWD� 6LHYHUW��������

&VDOiG�)DM� ,URGDORP�
1LFRWLDQD�YHOXWLQD� 6LHYHUW��������
1��YLUJLQLFD� .DF]PDUHN��������
1��YLVFRVD� 6WHO]QHU�pV�6YKZDOE�����������
1��ZLJDQGLRLGHV� 6WHO]QHU�pV�6YKZDOE�����������
3HWXQLD�DWNLQVLDQD� +RUYiWK��������
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3��D[LOODULV� 6WHO]QHU�pV�6YKZDOE�����������
3��K\EULGD� .OLQNRZVNL�pV�6FKPHO]HU��������
3��LQIODWD� 6WHO]QHU�pV�6YKZDOE�����������
3��Q\FWDJLQLIORUD� 6PLWK�pV�'HQQLV��������
3��SDUYLIORUD� +RUYiWK��������
3��YLRODFHDH� +RJJDQ���������
3��DONHNHQJL� +RJJDQ��������
3K\VDOLV�DQJXODWD� $QGHUVRQ�pV�&RUEHWW��������
3K\VDOLV�FLOLRVD� $QGHUVRQ��������
3��FXUDVVDYLFD� +RUYiWK������F��
3��IORULGDQD� 'DOH��������
3��JODEULSHV� +RUYiWK������D��
3��KHWHURSK\OOD� 'DUE\�HW�DO���������
3��LQRFDUSD� %RGH��������
3��ODQFHLIROLD� +RUYiWK��������
3��PHQGRFLQD� )HOGPDQ�pV�*UDFLD��������
3��PLQLPD� 6WHO]QHU�pV�6YKZDOE�����������
3��SHUXYLDQD� 6LPRQV�HW�DO���������
3��SKLODGHOSKLFD� 6WHO]QHU�pV�6YKZDOE�����������
3��SUXLQRVD� +RUYiWK��������
3��SXEHVFHQV� +RJJDQ��������
3��WXUELQDWD� 'DUE\�HW�DO���������
3��YLUJLQLDQD� 'DUE\�HW�DO���������
3��YLVFRVD� 3RQWLV�pV�)HOGPDQ��������
6DOSLJORVVLV�VLQXDWD� 6WHO]QHU�pV�6YKZDOE�����������
6FKL]DQWKXV�UHWXVXV� 6DODPDQ��������
6RODQXP�DEDQFD\HQVH� +RUYiWK�HW�DO���������
6��DFDXOH� (DVWRQ�HW�DO���������
6��DFURVFRSLFXP� 7KRUQEHUU\��������
6��DFXOHDWLVVLPXP� $QGHUVRQ��������
6��DHWKLRSLFXP� +RUYiWK������E��
6��DMDQKXLUL� 5XL]�'H�*DODUUHWD�HW�DO���������
6��DMXVFRHQVH� (DVWRQ�HW�DO���������
6��DODHJLQLIROLXP� 6LPRQV��������
6��DODQGLDH� +RUYiWK�pV�+RHNVWUD��������
6��DPERVLQXP� 5RWKDFNHU�pV�:LWW��������
6��DPHULFDQXP� +RUYiWK������E��

&VDOiG�)DM� ,URGDORP�
6RODQXP�DQGLJHQXP� .DKQ�pV�0RQURH��������
6��DQWLSRYLF]LL� *KHQD��������
6��DUDFF�SDSD� *DODUUHWD�HW�DO���������
6��DUQH]LL� 5XL]�'H�*DODUUHWD�HW�DO���������
6��DWULSOLFLIROLXP� 3RQWLV�pV�)HOGPDQ��������
6��DWURSXUSXUHXP� &KDJDV�HW�DO���������
6��DXULFXODWXP� +RUYiWK������E��
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6��DYLFXODUH� 9RYODV�pV�&DVWHOODQR��������
6��DYLOHVLL� 5XL]�'H�*DODUUHWD�HW�DO���������
6��EHUWKDXOWLL� :HEE�pV�+RXJDV��������
6��ERHUJHUL� +RUYiWK������D��
6��EROLYLHQVH� +RUYiWK������D��
6��EUDFKLVWRWULFKXP� +RUYiWK�HW�DO���������
6��EUDFK\FDUSXP� +RUYiWK������D��
6��EUHYLFDXOH� 5XL]�'H�*DODUUHWD�HW�DO���������
6��EUHYLGHQV� +RUYiWK������F��
6��EUHYLPXFURQDWXP� %RGH��������
6��EXOERFDVWDQXP� 9LODOORQ��������
6��EXNDVRYLL� 5XL]�'H�*DODUUHWD�HW�DO���������
6��FDOGDVLL� 0DF/HRG��������
6��FDQDVHQVH� +RUYiWK��������
6��FDQGROOHDQXP� 5XL]�'H�*DODUUHWD�HW�DO���������
6��FDQLDUHQVH� 5RWKDFNHU�pV�:LWW��������
6��FDSVLFDVWUXP� 0DF/HRG��������
6��FDSVLEDFFDWXP� :HEE�pV�+RXJDV��������
6��FDUGHQDVLL� .DKQ�pV�0RQURH��������
6��FDUGLRSK\OOXP� (DVWRQ�HW�DO���������
6��FDULSHQVH� 5XL]�'H�*DODUUHWD�HW�DO���������
6��FDWKDUWKXP� 0DF/HRG��������
6��FKDFRHQVH� (DVWRQ�HW�DO���������
6��FKDXFKD� 5RWKDFNHU�pV�:LWW��������
6��FLHFDH� 0DF/HRG��������
6��FLOLDWXP� &KDJDV�HW�DO���������
6��FLWUXOOLIROLXP� 6WHO]QHU�pV�6FKZDOE�����������
6��FRORPELDQXP� 5XL]�'H�*DODUUHWD�HW�DO���������
6��FRPPHUVRQLL� 0DF/HRG��������
6��FRUGREHQVH� 0DF/HRG��������
6��FXUWLOREXP� 5RWKDFNHU�pV�:LWW��������
6��GHFXUUHQV� +RUYiWK������E��
6��GHPLVVXP� 5RWKDFNHU�pV�:LWW��������
6��GHPLVVXP�[�6��VLPSOLFLIROLXP� +RUYiWK������D��
6��GHPLVVXP�[�6�WXEHURVXP� %UXQD�GH�7RVVR�HW�DO���������
6��GHSH[XP� 0DF/HRG��������

&VDOiG�)DM� ,URGDORP�
6RODQXP�GRGGVLL� 5XL]�'H�*DODUUHWD�HW�DO���������
6��GXOFDPDUD� 7KRUQEHUU\��������
6��HGLQHQVH� 0DF/HRG��������
6��HKUHQEHUJLL� +RUYiWK������F��
6��HOHDJQLIROLXP� 0DF/HRG��������
6��HWXEHURVXP� 9DONRQHQ�HW�DO���������
6��IDPDWLQDH� +RUYiWK��������
6��IHQGOHUL� 0DF/HRG��������
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6��IHUQDQGH]LDQXP� 9DONRQHQ�HW�DO���������
6��IODKDXOWLL� 5XL]�'H�*DODUUHWD�HW�DO���������
6��JDQGDULOODVLL� 5XL]�'H�*DODUUHWD�HW�DO���������
6��JLEEHUXORVXP� (DVWRQ�HW�DO���������
6��JLJDQWHXP� %HF]QHU�HW�DO���������
6��JLJDQWRSK\OOXP� (DVWRQ�HW�DO���������
6��JRQ\RFDO\[� 5RWKDFNHU�pV�:LWW��������
6��JRXUOD\L� +RUYiWK������F���
6��JUDFLOH� $QGHUVRQ�pV�&RUEHWW��������
6��JXHUUHURHQVH� 5RWKDFNHU�pV�:LWW��������
6��KDQQHPDQLL� 5XL]�'H�*DODUUHWD�HW�DO���������
6��KHUUHUDH� :HEE�pV�+RXJDV��������
6��KMHUWLQJLL� +RUYiWK������F��
6��KRQGHOPDQQLL� 5XL]�'H�*DODUUHWD�HW�DO���������
6��KRULYLW]LL� 0DF/HRG��������
6��KRXJDVLL� +RUYiWK������F��
6��KXDQFDEDPEHQVH� 5XL]�'H�*DODUUHWD�HW�DO���������
6��LQFDPD\RHQVH� 5XL]�'H�*DODUUHWD�HW�DO���������
6��LQGLJHQD� 0RQDVWHULRV�GH�OD�7RUUH��������
6��LQIXQGLEXOLIRUPH� 5RWKDFNHU�pV�:LWW��������
6��LQWHJULIROLXP� 6WHO]QHU�pV�6FKZDOE�����������
6��MDPHVLL� 0DF/HRG��������
6��MDVPLQRLGHV� %DGDPL�pV�.DVVDQLV��������
6��MXMXJHQVH� 0DF/HRG��������
6��NHVVHOEUHQQHUL� (DVWRQ�HW�DO���������
6��NKDVLDQXP� 0DUFR��������
6��NXUW]LDQXP� :HEE�pV�+RXJDV��������
6��ODFLQLDWXP� 7KRPVRQ��������
6��ODQFLIRUPH� 0DF/HRG��������
6��OHSWRSK\HV� +RUYiWK������D��
6��OHVWHUL� +RUYiWK�HW�DO���������
6��OLJQLFDXOH� 5XL]�'H�*DODUUHWD�HW�DO���������
6��OLPEDQLHQVH� 5XL]�'H�*DODUUHWD�HW�DO���������
6��PDFPLOODQLL� 5RWKDFNHU�pV�:LWW��������
6��PDFRODH� 0DF/HRG��������

&VDOiG�)DM� ,URGDORP�
6RODQXP�PDJOLD� :HEE�pV�+RXJDV��������
6��PDPPRVXP� %DUUDGDV�HW�DO���������
6��PDULQDVHQVH� +RUYiWK�HW�DO���������
6��PHGLDQV� 5XL]�'H�*DODUUHWD�HW�DO���������
6��PHJLVWDFUROREXP� :HEE�pV�+RXJDV��������
6��PHORQJHQD� 6DVWU\�HW�DO���������
6��PLFURGRQWXP� 5RWKDFNHU�pV�:LWW��������
6��PLQLDWXP� 6WHO]QHU�pV�6FKZDOE�����������
6��PRFKLTXHQVH� 5XL]�'H�*DODUUHWD�HW�DO���������
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6��PXOWLGLVVHFWXP� 5XL]�'H�*DODUUHWD�HW�DO���������
6��QHRFDUGHQDVLL� 5XL]�'H�*DODUUHWD�HW�DO���������
6��QHRQDZNHVL� +RUYiWK������E��
6��QHRURVVLL� 5XL]�'H�*DODUUHWD�HW�DO���������
6��QLJUXP� 6DODPDQ��������
6��QLJUXP�YDU��MXGDLFXP� (VNDURXV�HW�DO���������
6��QRGLIORUXP� 6PLWK�pV�'HQQLV��������
6��RFKUROHXFXP� +RUYiWK������D��
6��ROJDH� +RUYiWK��������
6��RSDFXP� +RUYiWK������E��
6��RSORFHQVH� +RUYiWK�HW�DO���������
6��RWWRQLV� +RUYiWK��������
6��R[LFDUSXP� 5XL]�'H�*DODUUHWD�HW�DO���������
6��SDOLQDFDQWKXP� &KDJDV�HW�DO���������
6��SDPSDVHQVH� :HEE�pV�+RXJDV��������
6��SDSLWD� +RUYiWK�HW�DO���������
6��SDURGLL� 0DF/HRG��������
6��SKXUHMD� 5RWKDFNHU�pV�:LWW��������
6��SLQQDWLVHFWXP� :HEE�pV�+RXJDV��������
6��SLXUDH� 5XL]�'H�*DODUUHWD�HW�DO���������
6��SODWHQVH� +RUYiWK��������
6��SRO\DGHQLXP� (DVWRQ�HW�DO���������
6��SRO\WULFKRQ� 9LOODORQ��������
6��SXQDH� 0DF/HRG��������
6��TXWHQVH� +RUYiWK��������
6��UDFHPLJHUXP� +RUYiWK������D��
6��UDSKDQLIROLXP� :HEE�pV�+RXJDV��������
6��UHSDQGXP� %RGH��������
6��ULJHVFHQV� +RUYiWK��������
6��UREXVWXP� 0DF/HRG��������
6��URVWUDWXP� 3RQWLV�pV�)HOGPDQ��������
6��U\ELQLL� (DVWRQ�HW�DO���������
6��VDOWHQVH� (DVWRQ�HW�DO���������
6��VDPEXFLQXP� 5RWKDFNHU�pV�:LWW��������

&VDOiG�)DM� ,URGDORP�
6RODQXP�VDQFWDH�URVHD� :HEE�pV�+RXJDV��������
6��VDSRQDFHXP� +RUYiWK��������
6��VFDEUXP� +RUYiWK��������
6��VFKLFNLL� %RGH��������
6��VFKUHLWHUL� %RGH��������
6��VHWXORVLVW\OXP� 5XL]�'H�*DODUUHWD�HW�DO���������
6��VLPSOLFLIROLXP� :HEE�pV�+RXJDV��������
6��VLQDLFXP� +RUYiWK������E��
6��VLV\PEULLIROLXP� %XW]RQLWFK�HW�DO���������
6��VRGRPDHXP� 6WHO]QHU�pV�6FKZDOE�����������
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6��VRXNXSLL� :HEE�pV�+RXJDV��������
6��VSDUVLSLOXP� :HEE�pV�+RXJDV��������
6��VWHQRWRWXP� :HEE�pV�+RXJDV��������
6��VWRORQLIHUXP� (DVWRQ�HW�DO���������
6��VXEWLOLV� 0DF/HRG��������
6��VXFUHQVH� :HEE�pV�+RXJDV��������
6��V\PRQLL� +RUYiWK��������
6��WDULMHQVH� :HEE�pV�+RXJDV��������
6��WRSLUR� +RUYiWK������E��
6��WRUDOSDQXP� :HEE�pV�+RXJDV��������
6��WULILGXP� 5XL]�'H�*DODUUHWD�HW�DO���������
6��WXEHURVXP� 6PLWK������E��
6��YHQWXULL� 5XL]�'H�*DODUUHWD�HW�DO���������
6��YHUQHL� 5RWKDFNHU�pV�:LWW��������
6��YHUUXFRVXP� :HEE�pV�+RXJDV��������
6��YLDUXP� &KDJDV�HW�DO���������
6��YLOORVXP� :HEE�pV�+RXJDV��������
6��YLRODFHLPDUPRUDWXP� 5XL]�'H�*DODUUHWD�HW�DO���������
6��YLUJXOWRUXP� 5XL]�'H�*DODUUHWD�HW�DO���������
6��ZHEHUEDXUHL� +RUYiWK�HW�DO���������
6��ZLWWPDFNLL� 0DF/HRG��������
6��[DQWKRFDUSXP� 6XWHUL�HW�DO���������
6��\XQJDVHQVH� 5XL]�'H�*DODUUHWD�HW�DO���������
�
7523$(2/$&($(�
7URSDHROXP�PDMXV� 6XWHUL�HW�DO���������
�
80%(//,)(5$(�
$SLXP�JUDYHROHQV� .KDWUL�pV�6HNKRQ��������
�
9,2/$&($(�
9LROD�WULFRORU� .KXUDQD�HW�DO����������

$� 39<
�����

� OHJIRQWRVDEE� WHUPpV]HWHV� JD]GDQ|YpQ\H� D� EXUJRQ\D�

�6RODQXP� WXEHURVXP� VVS�� WXEHURVXP��� 6]iPRV� YL]VJiODWRW� YpJH]WHN� D]�

HJ\HV� EXUJRQ\DIDMWiN� IRJpNRQ\ViJiQDN� D� PHJiOODStWiViUD�� DPHO\QHN�

VRUiQ� PHJiOODStWiVW� Q\HUW�� KRJ\� D]� HJ\HV� IDMWiN� N|]|WW� MHOHQW V�

N�O|QEVpJHN� YDQQDN� �%HF]QHU� HW� DO�� ������ :HLGHPDQQ� ������ :ULJKW�

������6FKLHVVHQGRSSOHU� ������.HUODQ� ������.Xã� ������ ������3HSHOQMDN�

������:ROI�HW�DO����������
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$XV]WULiEDQ� LJD]ROWiN� D� &KHQRSRGLXP� DOEXP� WHUPpV]HWHV�

IRJpNRQ\ViJiW�D]�~M�YtUXVW|U]]VHO�V]HPEHQ��6FKLHVVHQGRSSOHU��������

6]ORYpQLiEDQ� PHJILJ\HOWpN�� KRJ\� D� 39<
�����

� QHPFVDN� EXUJRQ\iW��

KDQHP� N�O|QE|] � SDUDGLFVRPIDMWiNDW� LV� PHJIHUW ]|WW�� $� SDUDGLFVRPRQ�

QHNUy]LVW�� pUQHNUy]LVW�� OHYpOKXOOiVW� pV� W|US�OpVW� iOODStWRWWDN� PHJ�

�3HSHOQMDN��������6]iQWyI|OG|Q��WHUPHV]WHWW�SDUDGLFVRPRQ�$XV]WULiEDQ�LV�

NLPXWDWWiN�D�39<
�����

�MHOHQOpWpW��6FKLHVVHQGRSSOHU��������
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����'LDJQRV]WLND��V]LPSWRPDWROyJLD�

�

������0DNURV]LPSWyPiN�

�

$�ORNiOLV��YDJ\�HOV GOHJHV�W�QHWHN��SULPHU�V]LPSWyPiN��D�Q|YpQ\HN�

LQRNXOiOW�OHYHOHLQ�MHOHQQHN�PHJ�pV�iOWDOiEDQ�NORURWLNXV��QHNURWLNXV�IROWRN�

YDJ\�V]DEiO\RV�Op]LyN�IRUPiMiEDQ�MXWQDN�NLIHMH]pVUH��+RUYiWK�����D������

iEUD����

���iEUD��$�39<
�����

�W|U]V�iOWDO�RNR]RWW�ÄWLQWDIROW´�W�QHWHN�EXUJRQ\iQ�

�

$� SULPHU� V]LPSWyPiN� LQNXEiFLyV� LGHMH� D� 39<� pV� D�&KHQRSRGLXP�

DPDUDQWLFRORU� JD]GD�YtUXV� NDSFVRODWEDQ� ���� QDS� �+RUYiWK� ����D��� $�

V]LV]WHPLNXV� YDJ\� PiVRGODJRV� W�QHWHN� �V]HNXQGHU� V]LPSWyPiN�� QHP� D�

Q|YpQ\�LQRNXOiOW�OHYHOHLQ��KDQHP�HJ\pE�UpV]HLQ�M|QQHN�OpWUH��D�YtUXVQDN�D�

Q|YpQ\EHQ� W|UWpQ � V]pWWHUMHGpVH� XWiQ�� $� V]LV]WHPLNXV� W�QHWHN�

PHJMHOHQpVH�D�39<�pV�D�1LFRWLDQD�WDEDFXP�YtUXV�JD]GD�NDSFVRODWEDQ�D]�
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LQRNXOiFLy�XWiQ�iOWDOiEDQ������QDS�PXOYD��D�&DSVLFXP�DQQXXP�HVHWpEHQ�

SHGLJ� ������ QDSRQ� EHO�O� W|UWpQLN� �+RUYiWK� pV�6RO\PRV\� ������+RUYiWK�

����D������iEUD���

���iEUD��$�39<
�����

�W|U]V�iOWDO�RNR]RWW�pUNLYLOiJRVRGiV�W�QHWHN�SDSULNiQ�

�$��NRQWUROO��%��IHUW ]|WW�Q|YpQ\��

�

$� YtUXVIHUW ]pV� KDWiViUD� OpWUHM|Y � W�QHWHN� PHJOHKHW VHQ� QDJ\�

YiOWR]DWRVViJRW� PXWDWQDN�� $� 39<
'
� 1LFRWLDQD� WDEDFXP� Q|YpQ\HQ�

W|EEQ\LUH� V]DEiO\RV� PR]DLN� W�QHWHNHW� LGp]� HO �� GH� H]HQ� NtY�O� PpJ�

pUNLYLOiJRVRGiV� pV� pUV]DODJRVRGiV� LV� PHJILJ\HOKHW �� $� YtUXV� QHNURWLNXV�

W|U]VHL� D� GRKiQ\RQ� pUEDUQXOiVW�� pUQHNUy]LVW� RNR]QDN� �+RUYiWK� pV�

6RO\PRV\�������+RUYiWK�����D���

$� %
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$� 39<� J\DNUDQ� PiV� YtUXVRNNDO� >EXUJRQ\D� ;�YtUXV� �SRWDWR� ;�

SRWH[YLUXV�� 39;��� EXUJRQ\D� OHYpOVRGUyGiV� YtUXV� �SRWDWR� OHDIUROO�

SROHURYLUXV�� 3/59�@� HJ\�WW� IHUW ]L� D� Q|YpQ\W�� H]pUW� D� NyURNR]y�

PHJLVPHUpVpQHN� V]HPSRQWMiEyO� OpQ\HJHV� D� 39<� PiV� YtUXVRNWyO� YDOy�

HON�O|QtWpVH��$]�HJ\HV�YtUXVRN�pV�YtUXVW|U]VHN�HON�O|QtWpVpUH�DONDOPD]RWW�

HOWHUMHGW�PyGV]HU�D�GLIIHUHQFLiOy�WHV]WQ|YpQ\HN�DONDOPD]iVD��+RUYiWK�pV�

6RO\PRV\�������+RUYiWK�����������F������G��'H�%RN[�pV�+XWWLQJD�������

6DOD]DU� ������� $� 'DWXUD� VWUDPRQLXP� 39<�DO� QHP� IHUW ]KHW � �H[WUpP�

UH]LV]WHQV��H]pUW�IHOKDV]QiOKDWy�PLQW�GLIIHUHQFLiOy�WHV]WQ|YpQ\�D�39<�pV�

D� 39;� HON�O|QtWpVpUH�� ,O\HQ� GLIIHUHQFLiOy� WHV]WQ|YpQ\� D� 1LFRWLDQD�

V\OYHVWULV��DPHO\�D�39<�QDO�pV�D�GRKiQ\�PR]DLN�YtUXVVDO��WREDFFR�PRVDLF�

WREDPRYLUXV��709��V]HPEHQ� ORNiOLVDQ�pV� V]LV]WHPLNXVDQ� LV� IRJpNRQ\�D�

SDUDGLFVRP� PR]DLN� YtUXVVDO� �WRPDWR� PRVDLF� WREDPRYLUXV�� 7R09��

V]HPEHQ�SHGLJ�FVDN�ORNiOLV�IRJpNRQ\ViJRW�PXWDW�����iEUD���
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���iEUD��$�39<
�����

�W|U]V�iOWDO�RNR]RWW�PR]DLN�W�QHWHN�1LFRWLDQD�V\OYHVWULV�

WHV]WQ|YpQ\HQ�

�

$�39<
�����

� D� IRJpNRQ\�EXUJRQ\DIDMWiN�JXPyLQ�pV�D�ERJ\yLQ�J\ U V�

QHNUy]LVW� RNR]�� D� OHYHOHNHQ� QHNUy]LV�� PR]DLNIROWRVViJ�� pUEDUQXOiV��

pUHOKDOiV� MHOHQWNH]LN��0HJILJ\HOKHW �PpJ� OHYpOKXOOiV�� KDMWiVFV~FVHOKDOiV�

pV�D�Q|YpQ\HN� IHMO GpVEHQ� W|UWpQ �YLVV]DPDUDGiVD� �%HF]QHU�HW�DO��������

������ :HLGHPDQQ� ������ 6WHLQEDFK� pV� +DPDQQ� ������ +RUYiWK� HW� DO��

�������$�J\ U V�QHNUy]LV�V]tQH�D�YLOiJRVEDUQiWyO�D�V|WpWEDUQiLJ�YiOWR]KDW�

pV�D�JXPy�K~ViED�����PP�PpO\VpJEHQ�KDWRO�EH��(]HN�D�W�QHWHN�W|EEQ\LUH�

FVDN� M~OLXV� PiVRGLN� IHOpW O� pV]OHOKHW N� pV� V]HSWHPEHU� YpJpUH� WHOMHVHQ�

NLIHMO GQHN� �6WHLQEDFK� pV� +DPDQQ� ������� $� JXPy� WiUROiVD� VRUiQ� D�

W�QHWHN� HU V|GQHN�� DPHO\� IHOWHKHW HQ� |VV]HI�JJpVEHQ� YDQ� HJ\pE�

NyURNR]yN�MHOHQOpWpYHO�LV��V]LQHUJL]PXV���
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$� W�QHWHN�PHJMHOHQpVH�pV�NLIHMO GpVH�QDJ\PpUWpNEHQ�I�JJ�D�IDMWiWyO�

�:HLGHPDQQ��������

9L]VJiOWiN�D�39<
�����

� W|U]]VHO� IHUW ]|WW�EXUJRQ\D�pOHWWDQL� MHOOHP] LW�

pV� D]RN� V]HUHSpW� D� W�QHWHN� NLDODNXOiViEDQ�� 0HJiOODStWRWWiN�� KRJ\� D�

FLWRNLQLQ� DQ\DJFVHUH� V]RURV� NDSFVRODWEDQ� iOO� D� W�QHWHN� PHJMHOHQpVpYHO��

IHOWHKHW HQ� JiWOyODJ� KDW� D� YtUXV� UHSOLNiFLyMiUD� H]iOWDO� D� W�QHWHN�

NLIHMH] GpVpUH�LV��5DYQLNDU�HW�DO��������'HUPDVWLD��������

$� 39<
�����

� IHUW ]pV� KDWiViUD� D�PHULV]WpPiEDQ� FV|NNHQ� D]� RV]WyGiV�

DNWLYLWiVD� pV� ]DYDUW� V]HQYHG� D� GLIIHUHQFLiOyGiV� IRO\DPDWD� LV� pV� H]iOWDO�

PRUIROyJLDL�HOYiOWR]iVRN�M|QQHN�OpWUH��'ROHQF�pV�'HUPDVWLD��������

9DONRQHQ� ������� PHJiOODStWRWWD�� KRJ\� D� 39<� HVHWpEHQ� D�

KLSHUV]HQ]LWtY� UHDNFLy� �+5��NLDODNXOiViUD�KDWiVVDO�YDQ�D�K PpUVpNOHW��$�

3LWR�EXUJRQ\DIDMWiYDO�YpJ]HWW�NtVpUOHWHN�VRUiQ�D]W�WDSDV]WDOWiN�KRJ\�������
�
&� DODWWL� K PpUVpNOHWHQ� KLSHUV]HQ]LWtY� UHDNFLy� �QHNURWLNXV� Op]LyN��

pUQHNUy]LV�� DONXOW� NL� D]� LQRNXOiOW� OHYHOHNHQ�� PtJ� ������
�
&� IHOHWWL�

K PpUVpNOHWHQ� D� YtUXVUD� MHOOHP] � ORNiOLV� pV� V]LV]WHPLNXV� W�QHWHN�

�PR]DLNRVRGiV��OHYpOKXOOiV��IHMO GWHN�NL��

�
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������'LDJQRV]WLNDL�Q|YpQ\IDMRN�

�

1LFRWLDQD�JOXWLQRVD��)ROWRVRGiVW�PXWDW��D�YtUXVW|U]VW O� I�JJ HQ������

KpWWHO�D]�LQRNXOiFLyW�N|YHW HQ���

1�� WDEDFXP��0LQGHQ� W|U]V�PHJEHWHJtWL��$]�1�W|U]V�pUNLYLOiJRVRGiVW�

pV���KpWWHO�D]�LQRNXOiFLy�XWiQ�pUQHNUy]LVW�RNR]��$�6DPVXQ�11�pV�D�:KLWH�

%XUOH\�GRKiQ\W�DONDOPD]]iN�GLIIHUHQFLiOy�WHV]WQ|YpQ\NpQW�D]�1�pV�D]�2�

W|U]VHN� HON�O|QtWpVpUH�� $� 1� W|U]V� pUNLYLOiJRVRGiVW� H]W� N|YHW HQ� V]yUW�

IHKpUHV� YDJ\� EDUQiV� QHNURWLNXV� Op]LyNDW� RNR]�� $� I HUHN� D� IHUW ]pVW�

N|YHW HQ� EDUQXOQDN�� HOKDOQDN�� (]]HO� V]HPEHQ� D]� 2� W|U]V� QHNURWLNXV�

W�QHWHNHW�QHP�RNR]�� tJ\�FVDN�PR]DLNIROWRN� MHOHQQHN�PHJ�D�IHQW�HPOtWHWW�

GRKiQ\IDMWiN�OHYHOHLQ��

6��WXEHURVXP��$�&�YtUXVW|U]V�ORNiOLV�Op]LyNDW�LGp]�HO �D�'XNH�RI�<RUN�

IDMWiQ�D]�1�pV�D]�2� W|U]VHN�QHP��$�39<
�����

� W|U]V�J\ U VQHNUy]LVW� LGp]�

HO � D� 9LWDO� pV� D� 0XULOOR� IDMWiN� JXPyLQ�� H]pUW� H]HN� D� IDMWiN� PLQW�

WHV]WQ|YpQ\HN� IHOKDV]QiOKDWyN� D]� 171� W|U]V� NLPXWDWiViUD� �:ROI� pV�

+RUYiWK��������

7LQDQWLD� HUHFWD�� $� 39<� IHUW ]pV� KDWiViUD� V]LV]WHPLNXV� IROWRVRGiVW�

PXWDW�� (]� D� Q|YpQ\� D� EXUJRQ\D� DXNXED�PR]DLN� YtUXVVDO� �SRWDWR� DXFXED�

PRVDLF�SRWH[YLUXV��3$09���D�EXUJRQ\D�0�YtUXVVDO��SRWDWR�0�FDUODYLUXV��

390�� pV� D� EXUJRQ\D� 6�YtUXVVDO� �SRWDWR� &� FDUODYLUXV�� 396�� V]HPEHQ�

H[WUpP�UH]LV]WHQV��+RUYiWK��������
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�����3URSDJDWLY�Q|YpQ\IDMRN��

�

1LFRWLDQD� WDEDFXP� FY�� 6DPVXP� 11� pV� D� 1LFRWLDQD� WDEDFXP� FY��

;DQWKL�QF�D�YtUXV�IHOV]DSRUtWiViUD�OHJDONDOPDVDEE�JD]GDQ|YpQ\��

�

������/RNiOLV�Op]LyV�WHV]WQ|YpQ\HN�

�

&KHQRSRGLXP� DPDUDQWLFRORU�� &�� TXLQRD� �+RUYiWK� ������� 3K\VDOLV�

IORULGDQD�� 6RODQXP� WXEHURVXP� �FYV� 'XNH� RI� <RUN�� 6DFR��� pV� QpKiQ\�

/\FLXP�IDM��+RUYiWK�����E����������

$� 6RODQXP� GHPLVVXP� 
<
� pV� 6�� GHPLVVXP� [� 6�� WXEHURVXP� 
$�
�

Q|YpQ\HN� pV� D� 6�� GHPLVVXP� �3�,�� �������� D� 39<� PLQGHQ� W|U]VpYHO�

V]HPEHQ� QHNURWLNXV� ORNiOLV� Op]LyNNDO� UHDJiOQDN� �=VFK�WWLQJ� pV�+RUYiWK�

������+RUYiWK�����E���

�

�

������0LNURV]LPSWyPiN�

�

$�39<�DO�IHUW ]|WW�VHMWHNEHQ�D�SRW\YLUXVRNUD�iOWDOiQRVDQ�MHOOHP] �W �

YDJ\�IRUJyNHUpN�]iUYiQ\RN��SLQZKHHOV�� MHOHQQHN�PHJ��(GZDUGVRQ�HW�DO��

������� $� 39<� YtUXVSDUWLNXOXPRN� D� VHMWEHQ� D� *ROJL�DSSDUiWXV��

HQGRSOD]PDWLNXV�UHWLNXOXP� pV� D� PLWRNRQGULXP� N|Up� VRURNEDQ�

FVRSRUWRVXOQDN��(GZDUGVRQ��������$�39<
�����

�W|U]V�IHUW ]pVH�HVHWpEHQ�LV�

NLPXWDWWiN� D� SRW\YLUXVRNUD� MHOOHP] � W NHUpN� ]iUYiQ\RNDW� pV� DPRUI�
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]iUYiQ\RNDW� D� EXUJRQ\D� VHMWHN� FLWRSOD]PiMiEDQ� �*DUEDF]HZVND� HW� DO��

�������

�

�

������6]HUROyJLDL�PyGV]HUHN�

�

$� YtUXVRN� PHJKDWiUR]iViEDQ� D� V]HUROyJLDL� PyGV]HUHN� D�

OHJHOWHUMHGWHEEHN��

$]� 2XFKWHUORQ\� ������� iOWDO� NLGROJR]RWW� WHFKQLND� DONDOPD]iViYDO�

1D�ODXULO� V]XOIiW� �6'6�� MHOHQOpWpEHQ� OHKHWVpJHV� D� YLULRQ� SURWHLQHN� pV� D�

YtUXVRN� iOWDO� LQGXNiOW� IHKpUMH� ]iUYiQ\WHVWHN� NLPXWDWiVD� pV� H]HQ�

PyGV]HUUHO� D� URNRQ� YtUXVRN� YDJ\� YtUXVW|U]VHN� N|]|WW� WRYiEEL�

NHUHV]WUHDNFLyNDW�LV�NL�OHKHW�PXWDWQL��*RRGLQJ�pV�%LQJ��������

$� 39<� V]HUROyJLDL� NLPXWDWiVD� PRQRNOyQ� pV� SROLNOyQ� DQWLWHVWHNNHO�

W|UWpQKHW�� $� 39<
�����

� SROLNOyQ� DQWLWHVWWHO� PiV� 39<� W|U]VHNNHO� HJ\�WW�

EL]WRVDQ� NLPXWDWKDWy�� GH� D]RNWyO� QHP� N�O|QtWKHW � HO�� $� N|SHQ\IHKpUMH�

V]HUNH]HWpEHQ�HOWpUpVW�PXWDWy��HOWpU �DQWLJpQHN��W|U]VHN�HON�O|QtWpVH�FVDN�

PRQRNOyQ� DQWLWHVWHNNHO� OHKHWVpJHV�� 0RQRNOyQ� DQWLWHVWHNNHO� D]� HOWpU �

V]HUNH]H] �HSLWySRN�PLDWW�D]�2��&�pV�D]�1�W|U]VHN�HON�O|QtWKHW HN��D]�1�

pV� D]� 171� W|U]VHN� HVHWpEHQ� �� D� N|]HO� D]RQRV� N|SHQ\IHKpUMH� IHOpStWpV�

N|YHWNH]WpEHQ���H]�D]�HOMiUiV�QHP�DONDOPD]KDWy��*XJHUOL�pV�)ULHV�������

+DWD\D�HW�DO��������%RXGD]LQ�HW�DO���������$�YtUXVW|U]V�PHJKDWiUR]iViUD�

KDV]QiOKDWy� PRQRNOyQ� DQWLWHVW� HO iOOtWiVD� D� 39<
�����

� D]RQRVtWiViUD� QHP�
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OHKHWVpJHV�� XJ\DQLV� D� 39<
�
� pV� D� 39<

�����
� W|U]VHN� N|SHQ\IHKpUMH�

V]HUNH]HWH�N|]HO�D]RQRV��'DOPD\�pV�%DOi]V�������0F'RQDOG�HW�DO���������

&DQWR� HW� DO�� �������PRQRNOyQ� DQWLWHVWHNHW� NpV]tWHWWHN� V]iPRV�39<�

L]ROiWXP� KHOSHU� NRPSRQHQV�SURWHi]� �+&�3UR�� IHKpUMpLYHO� V]HPEHQ��

9L]VJiODWDLN� VRUiQ� PHJiOODStWRWWiN�� KRJ\� H]HNQHN� D]� DQWLWHVWHNQHN� D�

V]HUROyJLDL� DONDOPD]iViYDO� D� 39<
'
� pV� 39<

�
� W|U]VFVRSRUWED� WDUWR]y�

W|U]VHN�EL]WRVDQ�HON�O|QtWKHW N��

$� 39<� SROLNOyQ� DQWLWHVWHNNHO� EL]WRVDQ� NLPXWDWKDWy�� D� W|U]VHN� pV�

W|U]V� DOFVRSRUWRN� HON�O|QtWpVH� 3&5� WHFKQLNiYDO� OHKHWVpJHV�� $� 39<� pV�

W|U]VHLQHN�NLPXWDWiViUD� MHOHQOHJ�D� OHJJ\DNUDEEDQ�DONDOPD]RWW�PyGV]HU�D�

'$6� (/,6$� �'RXEOH� $QWLERG\� 6DQGZLFK� (Q]\PH�/LQNHG�

,PPXQRVRUEHQW�$VVD\��WHV]W��&ODUN�pV�$GDPV���������

�

�

������0ROHNXOiULV�ELROyJLDL�PyGV]HUHN�

�

$� N|]HO� D]RQRV� N|SHQ\IHKpUMH� IHOpStWpV � YtUXVW|U]VHN� D]RQRVtWiVD�

FVDN�D�QXNOHLQVDY�DODSMiQ�OHKHWVpJHV�IDMODJRV�NH]G �V]HNYHQFLiNNDO��3&5�

WHFKQLNiYDO� �6LQJK� pV� 6LQJK� ������� $� 39<
�����

� HJ\pE� 39<� W|U]VHNW O�

3&5� WHFKQLNiYDO� N�O|QtWKHW � HO��PHO\QHN� DODSMD�D�JHQRPL�516�HOWpUpVH�

D]� HJ\HV� YtUXVW|U]VHN� N|]|WW� �7KROH� HW� DO�� ������� $]� 171� W|U]V�

PHJKDWiUR]iVD� 57�3&5� YL]VJiODWWDO� W|UWpQLN�� $]� HON�O|QtWpV� DODSMiW�

NpSH] � V]DNDV]RN� D]� �
� YpJ� QHP� NyGROy� UpJLyMiW� pV� D� 3�� IHKpUMH� JpQW�

WDUWDOPD]]iN� �7RUGR� HW� DO�� ������:HLGHPDQQ� HW� DO�� ������:HLOJXQ\� pV�
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6LQJK��������$]�57�3&5�HOMiUiV� OpQ\HJH��KRJ\�NH]G � OpSpVNpQW�D�YtUXV�

516�U O� HJ\� NRPSOHPHQWHU� '16� PiVRODWRW� NpV]tWHQHN�� (J\HV�

YL]VJiODWRNQiO�H]�,&�3&5�HOMiUiV�LV�OHKHW��DPHO\QpO�D�YLULRQRN�PHJN|WpVH�

�PRQRNOyQ�DQWLWHVWHNNHO��HJ\�V]HUROyJLDL��DQWLJpQ�HOOHQDQ\DJ��UHDNFLyYDO�

W|UWpQLN�pV�H]]HO�OHHJ\V]HU VtWKHW �D�YtUXVWLV]WtWiVL�IRO\DPDW��:HLGHPDQQ�

HW� DO�� ������� 7|EE� SRW\YLUXV� QXNOHRWLG� VRUUHQGMpQHN� D]� HOHP]pVpYHO�

PHJiOODStWRWWiN��KRJ\�D�3��IHKpUMpW�D�3��IHKpUMpW�pV�D�N|SHQ\IHKpUMH��&3��

1� WHUPLQiOLV� UpV]pW� NyGROy� UpJLyN� PXWDWMiN� D� OHJQDJ\REE�

YiOWR]pNRQ\ViJRW�� H]pUW� IHOKDV]QiOKDWyDN� D� N�O|QEVpJHN� DODSMiQ� W|UWpQ �

|VV]HKDVRQOtWiVUD��6KXNOD�HW�DO��������:DUG�HW�DO���������

$� 3&5� HOMiUiVW� DONDOPD]]iN�PpJ� D�PLQWiEDQ� OpY � LVPHUHWOHQ�39<�

W|U]V�D]RQRVtWiViUD�LV��<RXQJ+HH�HW�DO���������GH�H]�HVHWEHQ�RO\DQ�NH]G �

V]HNYHQFLiNDW� DONDOPD]QDN�� DPHO\HN� IHOLVPHULN� PLQGHQ� 39<� W|U]V�

QXNOHLQVDYiW��

)LORJHQHWLNDLODJ� D� 39<
�����

� D� 39<
�
� W|U]V� DOFVRSRUWMD� �9DQ� 'HU�

+HXYHO� HW� DO�� ������� $� URNRQViJL� IRN� pV� HQQHN� DODSMiQ� D� ILORJHQHWLNDL�

W|U]VID� PHJiOODStWiVD� D� QXNOHRWLG� VRUUHQG� |VV]HKDVRQOtWiViYDO�� D]RN�

HOWpUpVH� DODSMiQ� PDWHPDWLNDL�VWDWLV]WLNDL� DQDOt]LVVHO� OHKHWVpJHV�

�)HOVHQVWHLQ� ������� $� ILORJHQHWLNDL� URNRQViJ�PHJiOODStWiViUD� GROJR]WiN�

NL�D�1HLJKERU�SURJUDPRW��)HOVHQVWHLQ��������
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����9pGHNH]pV�

�

������*HQHWLNDL�YpGHNH]pV�

�

��������+DJ\RPiQ\RV�Q|YpQ\QHPHVtWpV�

�

$� QHJDWtY� pV� D� SR]LWtY� V]HOHNFLy� J\DNUDQ� DONDOPD]RWW� PyGV]HU� D�

YtUXVPHQWHVVpJ� IHQQWDUWiViUD� pV� YtUXVPHQWHV� QHPHVtW L� DQ\DJ�

OpWUHKR]iViUD�� (]HNQHN� D� PyGV]HUHNQHN� D� OpQ\HJH� D� IHUW ]|WW� HJ\HGHN�

NL]iUiVD� D� WHUPHV]WpVE O� YDJ\� D]� HJpV]VpJHV� HJ\HGHN� NLHPHOpVH� pV�

WRYiEEV]DSRUtWiVD�� +DJ\RPiQ\RV� NHUHV]WH]pVL� HOMiUiVRNNDO� IiUDGViJRV�

QHPHVtW L�PXQNiYDO�UH]LV]WHQV�Q|YpQ\IDMRN�YDJ\�IDMWiN�IHOKDV]QiOiViYDO��

QHPHVtWKHW �D�IRJ\DV]WiVL�LJpQ\HNHW�NLHOpJtW ��JD]GDViJRVDQ�WHUPHV]WKHW �

D�YtUXVEHWHJVpJHNNHO�V]HPEHQ�HOOHQiOOy�~M�IDMWD��5RVV��������

$�YtUXVRNNDO� V]HPEHQL�YpGHNH]pV� OHJKDWpNRQ\DEE�PyGMD� UH]LV]WHQV�

IDMWiN� WHUPHV]WpVH�� DPHO\QHN� DODSMD� D� UH]LV]WHQFLiUD� QHPHVtWpV� �5RVV�

�������

$�39<
�����

� W|U]V�D]�HJ\pE�YtUXVW|U]VHNNHO�V]HPEHQ�HGGLJ�UH]LV]WHQV�

EXUJRQ\DIDMWiNDW�LV�PHJWiPDGMD��H]pUW�UH]LV]WHQFLD�iWW|U �W|U]VNpQW�LVPHUW�

�%HF]QHU�HW�DO��������:HLGHPDQQ�������/H�5RPDQFHU�HW�DO����������

5H]LV]WHQV� IDMWiN� HO iOOtWiViQDN� DODSMD� D� UH]LV]WHQFLDIRUUiVRN�

�W|EEQ\LUH� YDG� Q|YpQ\HN�� IHOWiUiVD�� D� UH]LV]WHQFLDJpQHN� D]RQRVtWiVD��

YDODPLQW� H]HNQHN� D� JpQHN� EHMXWWDWiVD� D� NXOW~UIDMWiNED� �+RUYiWK� ����E��

������ 5RVV� ������ 9DONRQHQ� ������ ���� WiEOi]DW��� (]� XWyEEL� W|UWpQKHW�
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KDJ\RPiQ\RV� NHUHV]WH]pVVHO�� YDJ\� ~MDEEDQ� ELWHFKQROyJLDL� PyGV]HUHN�

VHJtWVpJpYHO��

�

���WiEOi]DW��$�39<�QDO�V]HPEHQ�UH]LV]WHQV�Q|YpQ\IDMRN�

5H]LV]WHQV�IDMRN� 5H]LV]WHQFLDJpQHN� ,URGDORP�
&DSVLFXP�DQQXXP� \ 4 � &RRN�pV�$QGHUVRQ��������
&��DQQXXP� \ 4 � &RRN���������1DJDL���������
� � 1DJDL�pV�6PLWK��������
&��FKLQHQVH� Y 5 ��Y 6 � 6LPPRQGV�pV�+DUULVRQ��������
&��DQJXORVXV� � 6LQJK�pV�&KHQXOX��������
&��EDUEDWXP� � +RUYiWK������D��
&��FDUGHQDVLL� � +RUYiWK������D��
&��H[LPLXP� � +RUYiWK������D��
&��IOH[XRVXP� � +RUYiWK��������
&��PLFURFDUSXV� � 6LQJK�pV�&KHQXOX���������
&��SXEHVFHQV� � +RUYiWK������D���
'DWXUD�VWUDPRQLXP� � +RUYiWK������D���
/\FRSHUVLFRQ�FKLOHQVH� � 7KRPDV���������
/��KLUVXWXP� ��UHFHVV]tY� 7KRPDV���������
� � 7KRPDV�pV�0F*UDWK��������
/��SHUXYLDQXP� � 7KRPDV��������
/��SLPSLQHOOLIROLXP� � 7KRPDV��������
1LFRWLDQD�EHQDYLGHVL� ��GRPLQiQV� %HUEHF�pV�*OD]HZVND��������
1��NQLJKWLDQD� � 6LHYHUW��������
1��OHJXLDQD� � 6LHYHUW���������
1��PLHUVLL� � 6LHYHUW��������
1��QRFWL-HUD� � 6LHYHUW���������
1��RWRSKRUD� � 6LHYHUW���������
1��UDLPRQGLL� � %HUEHF���������
1��WK\UVLIORUD� � 6LHYHUW��������
1��WDEDFXP� � (QGHPDQQ���������6LHYHUW��������
1��WRPHQWRVD� � 6LHYHUW��������
1��ZLJDGLRLGHV� � 6LHYHUW��������
6RODQXP�DEDFD\HQVH� � 5XL]�'H�*DODUUHWD�DW�DO���������
6��DFDXOH� � 5XL]�'H�*DODUUHWD�DW�DO���������
6��DQGUHDQXP� � 5XL]�'H�*DODUUHWD�DW�DO���������
6��EUDFKLVWRWULFKXP� � 5XL]�'H�*DODUUHWD�DW�DO����������
6��EUHYLGHQV� � *LEVRQ�HW�DO����������
� � 9DONRQHQ�HW�DO����������

5H]LV]WHQV�IDMRN� 5H]LV]WHQFLDJpQHN� ,URGDORP�
6��EUHYLGHQV� � +RUYiWK�HW�DO�����������
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� � 5XL]�'H�*DODUUHWD�HW�DO���������
6��FDUGLRSK\OOXP� � :HEE�pV�+RXJDV��������
6RODQXP��FKDFRHQVH� 1\ 7 8�7 � &KULVWRII���������
6��FKDFRHQVH� � 5RVV���������
� � :HEE�pV�+RXJDV���������
� � :HEE�pV�6KXOW]��������
6��FKDXFKD� � 5XL]�'H�*DODUUHWD�DW�DO���������
6��GHPLVVXP� 1\ 9;:�< � &RFNHUKDP��������
6RODQXP�GHPLVVXP� � 5RVV���������% V]H�HW�DO����������
� � :DUZLFN�pV�'HPVNL���������
� � 5XL]�'H�*DODUUHWD�DW�DO���������
6��HWXEHURVXP� � 9DONRQHQ�HW�DO���������
6��IHQGOHUL�VVS��DUL]RQLFXP� � 5XL]�'H�*DODUUHWD�DW�DO���������
6��IHUQDQGH]LDQXP� � 9DONRQHQ�HW�DO���������
6��KRXJDVLL� 5\ 8�=;> � &RFNHUKDP��������
6��PLFURGRQWXP� 5\� &RFNHUKDP��������
6��PXOWLLQWHUUXSWXP� � 5XL]�'H�*DODUUHWD�DW�DO���������
6��SDVFRHQVH� � 5XL]�'H�*DODUUHWD�DW�DO���������
6��SKXUHMD� � :HEE�pV�+RXJDV��������
6��SLQQDWLVHFWXP� � 5XL]�'H�*DODUUHWD�DW�DO���������
6��SRO\WULFKRQ� � 5XL]�'H�*DODUUHWD�DW�DO���������
6��VDQFWDH�URVDH� � 5XL]�'H�*DODUUHWD�DW�DO���������
6��VWRORQLIHUXP� 5\��5\Q� 5RVV��������
6��VWRORQLIHUXP� 5\ < ? = ��5\ < ? =;@�A 5 ��5\ < ? =;@�4 � &RFNHUKDP��������
6��VWRORQLIHUXP� 5\ < ? =;B @�4 ��5\Q < ? =;@�A 6 ��1D < ? = � &RFNHUKDP��������
6��VWRORQLIHUXP� � +RUYiWK�pV�:ROI���������������
� � +RUYiWK������E����
� � % V]H�HW�DO����������
� � 5XL]�'H�*DODUUHWD�DW�DO���������
6��VDPEXFLQXP� � :HEE�pV�+RXJDV��������
6��WXEHURVXP� � %DJQDOO�pV�%UDGOH\���������
� � &RFLX�HW�DO�����������
� � :HEE�pV�6KXOW]��������
6��WXEHURVXP� 1D ? C�B ��1F < ? = �� &RFNHUKDP��������
6��YHUUXFRVXP� � :HEE�pV�+RXJDV��������

�

$� IHQW� IHOVRUROW� UH]LV]WHQFLDIRUUiVRNEDQ� IHOOHOKHW � JpQHN� D�

KLSHUV]HQ]LWtY� UH]LV]WHQFLD� pV� D]� H[WUpP� UH]LV]WHQFLD� NLDODNtWiViEDQ�

YHV]QHN�UpV]W��

$� UH]LV]WHQFLiUD� W|UWpQ � QHPHVtWpV� V]HPSRQWMiEyO� IRQWRVQDN�

PXWDWNR]QDN� D� 6RODQXP� VWRORQLIHUXP� N�O|QE|] � V]iUPD]pNDL�� DPHO\HW�
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NRUiEEL� YL]VJiODWRN� LV� PHJHU VtWHQHN� �+RUYiWK� pV� :ROI� ������ ������

%DUNHU� ������% V]H� HW� DO�� �������+RUYiWK� �����D�� ����E���+RUYiWK� pV�

+RHNVWUD� ������� ������� 5LWWHU� HW� DO�� ������� W|EE� ERWDQLNDLODJ� ~M� YDG�

6RODQXP� IDMMDO� pV� V]iPRV� EXUJRQ\DSDWRJpQ� YtUXVVDO� YpJH]WHN�

YL]VJiODWRNDW��

,VPHUW�� KRJ\� D� 6RODQXP� VWRORQLIHUXP� 5\� UH]LV]WHQFLDJpQMpYHO�

UHQGHONH] � Q|YpQ\HN� LPPXQLVDN� D� 39<
�����

� IHUW ]pVVHO� V]HPEHQ�

�/|QKiUG�HW�DO���������

�

�

��������%LRWHFKQROyJLDL�PyGV]HUHN�DONDOPD]iVD�

�

&RFNHUKDP� ������� LVPHUWH� IHO� HO V]|U� 6RODQXP� VWRORQLIHUXP� YDG�

IDMEDQ�D�39<�QDO�V]HPEHQ�UH]LV]WHQFLiW�KRUGR]y�5\ .1D � �JpQW��5\ .1D � �JpQQHO�

WUDQV]IRUPiOW� EXUJRQ\D� Q|YpQ\HN� UH]LV]WHQVQHN� EL]RQ\XOWDN� D� 39<�

IHUW ]pVpYHO� V]HPEHQ�� D� NyURNR]y� MHOHQOpWpW� D� WUDQV]IRUPiOW� Q|YpQ\EHQ�

VHP�V]LPSWRPDWROyJLDLODJ��VHP�ELRWHV]WWHO��VHP�V]HUROyJLDLODJ��VHP�SHGLJ�

3&5�HOMiUiVVDO�QHP�OHKHWHWW�NLPXWDWQL��+LQULFKV�HW�DO���������

$� NyURNR]yWyO� V]iUPD]WDWRWW� UH]LV]WHQFLD� NLDODNtWiViUD� J\DNUDQ�

DONDOPD]RWW� PyGV]HU� D� N|SHQ\IHKpUMpW� NyGROy� JpQ� EHpStWpVH� D� Q|YpQ\L�

JHQRPED� �/DZVRQ� HW� DO�� ������.ROODU� HW� DO�� ������0DOQRH� HW� DO�� ������

6PLWK� HW� DO�� ������ ������ 6XGDUVRQR� HW� DO�� ������5RXVVHOOH� HW� DO�� �������

6WDUN�pV�%HDFK\��������WUDQV]JpQ�GRKiQ\Q|YpQ\W�KR]WDN�OpWUH��DPHO\EH�D�

GRKiQ\UD� QHP� SDWRJpQ� V]yMD� PR]DLN� YtUXV� �VR\EHDQ� PRVDLF� SRW\YLUXV��

6E09�� N|SHQ\IHKpUMH� JpQMpW� pStWHWWpN� EH��$� NtVpUOHW� HUHGPpQ\HNpQW� D]�
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tJ\� HO iOOtWRWW� Q|YpQ\HN� NpW� V]HUROyJLDLODJ� N�O|QE|] �� GH� D� GRKiQ\UD�

SDWRJpQ�SRW\YLUXVVDO��39<�pV�7(9��V]HPEHQ�UH]LV]WHQVHN�YROWDN��

9DQ� 'HU� +HXYHO� HW� DO�� ������� NtVpUOHWHNHW� YpJH]WHN� WUDQV]JpQLNXV�

UH]LV]WHQV� Q|YpQ\HN� HO iOOtWiViUD�� $]� tJ\� OpWUHKR]RWW� GRKiQ\Q|YpQ\HN�

UH]LV]WHQVHN�YROWDN�D�39<
�����

�YtUXVVDO�W|UWpQ �IHUW ]pVVHO�V]HPEHQ��

=KDQJ�HW�DO���������WUDQV]JpQLNXV�EXUJRQ\D�Q|YpQ\HNHW�iOOtWRWWDN�HO �

)DYRULWD� pV� 7LJHU� +HDG� IDMWiNEyO�� DPHO\HN� D� 39<� pV� D� 3/59�

N|SHQ\IHKpUMH� JpQMpW� WDUWDOPD]WiN�� $� Q|YpQ\HNHW� PHFKDQLNDLODJ�

PHVWHUVpJHVHQ� YDODPLQW� 0\]XV� SHUVLFDH� OHYpWHW � YHNWRU� VHJtWVpJpYHO��

39<�DO� pV� 3/59�YHO� LQRNXOiOWiN�� $� IHUW ]pV� HUHGPpQ\HVVpJpW� '$6�

(/,6$� PyGV]HUUHO� YL]VJiOWiN�� 0HJiOODStWRWWiN�� KRJ\� D� WUDQV]IRUPiOW�

Q|YpQ\HNEHQ� D�39<�NRQFHQWUiFLy����������DO� DODFVRQ\DEE�YROW�PLQW�D�

NRQWUROONpQW�KDV]QiOW�Q|YpQ\HNEHQ��

�0DOQRH� HW� DO�� ������� 39<� N|SHQ\IHKpUMH� JpQW� WDUWDOPD]y�

WUDQV]JpQLNXV� %LQWMH� EXUJRQ\DIDMWiYDO� YpJ]HWW� NtVpUOHWHN� VRUiQ�

PHJiOODStWRWWD�� KRJ\� YtUXVIHUW ]pV� HVHWpQ� QDJ\� D� YtUXV� UHNRPELQiQVRN�

OpWUHM|WWpQHN�D�YDOyV]tQ VpJH��

$� 39<
�
� W|U]V� N|SHQ\IHKpUMH� JpQMpW� KRUGR]y� WUDQV]JpQ� %LQWMH�

EXUJRQ\DIDMWiW� 39<
'
� W|U]]VHO� IHUW ]WHN��0HJiOODStWRWWiN�� KRJ\� D� 39<

'
�

YtUXV� D� UHSOLNiFLyMD� VRUiQ� 39<
�
� N|SHQ\IHKpUMpEH� HQNDSV]LGiOyGLN�

�)DULQHOOL�HW�DO���������

.tVpUOHWHNHW�YpJH]WHN�D�39<�UHSOLNi]�JpQMpQHN�D�EHpStWpVpYHO��H]HN�

VRUiQ�PHJiOODStWRWWiN��KRJ\�D]�tJ\�NLDODNtWRWW�UH]LV]WHQFLD�VSHFLILNXV�FVDN�

D� IHOKDV]QiOW� L]ROiWXPPDO� V]HPEHQ� EL]WRVtW� YpGHOPHW� D� YtUXVUHSOLNiFLy�

JiWOiViYDO��$XG\�HW�DO��������.LP�HW�DO���������
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'RKiQ\� SURWRSODV]WED� D� 39<� WHOMHV� JHQRPMiQDN� '16� PiVRODWiW�

�F'16�� �OWHWWpN� EH�� $� UHJHQHUiOW� WUDQV]JpQLNXV� Q|YpQ\HN� N|]�O� ��

UH]LV]WHQV�YRQDODW�VLNHU�OW�L]ROiOQL��/HJDYUH�HW�DO���������

$�39<�3��JpQMpW�YLWWpN�iW�3LWR�EXUJRQ\DIDMWiED�pV�H]HN�D�Q|YpQ\HN�

UH]LV]WHQVQHN� EL]RQ\XOWDN� D]� HUHGHWLOHJ� IHOKDV]QiOW� YtUXVVDO� V]HPEHQ�

�0DNL�9DONDPD�HW�DO���������$�WUDQV]JpQLNXV�~WRQ�HO iOOtWRWW�UH]LV]WHQFLD�

SHUVSHNWLYLNXV�� GH� D� IHQQ� iOOy� |NROyJLDL� YHV]pO\HL� PLDWW� FVDN�

ODERUDWyULXPL�NtVpUOHWHNEHQ�DONDOPD]KDWy��

�

�

������.HUHV]WYpGHWWVpJ��FURVV�SURWHFWLRQ��

�

$� NHUHV]WYpGHWWVpJ� HJ\� RO\DQ� YpGHNH]pVL� IRUPD�� DPHO\QHN� VRUiQ�

XJ\DQDKKR]� D� YtUXVIDMKR]� WDUWR]y� J\HQJpEE� YtUXVW|U]V� PHJDNDGiO\R]]D�

HJ\� V~O\RVDEE� W|U]V� IHUW ]pVpW� XJ\DQDEEDQ� D� JD]GDQ|YpQ\EHQ�� $� 39<�

W|U]VFVRSRUWMDLYDO� YpJ]HWW� NtVpUOHWHN� VRUiQ� PHJiOODStWRWWiN�� KRJ\� D�

J\HQJpEE�W|U]VHN��&�W|U]V��QRUPiO�Y��2�W|U]V��QHP�Q\XMWDQDN�YpGHOPHW�D�

YLUXOHQVHEE� W|U]VHNNHO� �DQRPDOH� Y�� $Q�W|U]V�� GRKiQ\pUEDUQXOiV� Y�� 1�

W|U]V��V]HPEHQ��+RUYiWK�����F���

$�39<�QpJ\� I � W|U]VFVRSRUWMiYDO� �2��&��1��$Q��V]HPEHQ��+RUYiWK�

����F�� ����G�� ����D�� ����E�� YL]VJiOWiN� D� NHUHV]WYpGHWWVpJ�

NLDODNXOiViQDN� D� OHKHW VpJpW�� $� NtVpUOHWKH]� 1LFRWLDQD� WDEDFXP� FY��

;DQWKL�QF� Q|YpQ\HNHW� KDV]QiOWDN�� $]� HOV � LQRNXOiFLyW� N|YHW|� �������

QDSRQ� IHUW ]WpN� IHO�O� D� Q|YpQ\HNHW� D� 0RQD� /LVD� pV� D� 5RVDOLH�
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EXUJRQ\IDMWiNEyO� V]iUPD]y� 39<
�����

� L]ROiWXPRNNDO�� 0HJiOODStWRWWiN��

KRJ\� D� 39<� HJ\HWOHQ� W|U]VFVRSRUWMD� VHP� Q\XMWRWW� YpGHOPHW� 39<
�����

�

L]ROiWXPRNNDO� V]HPEHQ� �%HF]QHU� HW� DO�� ������� $� NHUHV]WYpGHWWVpJ� D�

J\DNRUODWEDQ�QHP�DONDOPD]KDWy�D�39<
�����

�W|U]VpYHO�V]HPEHQ��

�

�

������$JURWHFKQLNDL�YpGHNH]pV�

�

$�EXUJRQ\D�QHPHVtWpVH�pV�WHUPHV]WpVH�VRUiQ�DODSYHW �D]�HJpV]VpJHV�

pV�IHUW ]pVPHQWHV�YHW JXPy�KDV]QiODWD��+RUYiWK�����D��5RVV��������

$]� HJpV]VpJHV� EXUJRQ\D� WHUPHV]WpVpKH]� ILJ\HOHPEH� NHOO� YHQQL� D�

WHUPpV]HWL� DGRWWViJRNDW�� $� YHW JXPy� WHUPHV]WpV� HVHWpQ� V]�NVpJHV� D]�

L]ROiFLyV�WiYROViJ�EHWDUWiVD�PHUW�D�J\DNRUODWEDQ�PiU�����NP�HV�L]ROiFLyV�

ViY� YpGHOPHW� Q\~MW� D� YHNWRURN� EHWHOHSHGpVpW O�� )RQWRV� D�

J\RPV]DEiO\R]iV�NpUGpVH�LV��PHUW�V]iPRV�J\RPQ|YpQ\�UH]HUYRiUQ|YpQ\H�

D�39<�QDN��6SDDU�pV�.OHLQKHPSHO���������

$� YtUXVRNNDO� V]HPEHQL� SUHYHQWtY� PHJHO ]pVL� PyGV]HUHN� N|]p�

WDUWR]LN� D� YHWpVL� pV� EHWDNDUtWiVL� LG SRQWRN� OHJNHGYH] EE�PHJYiODV]WiVD��

$� NRUDL� �OWHWpVL� LG SRQW� D]]DO� D]� HO QQ\HO� MiU�� KRJ\� NHGYH] � LG MiUiVL�

YLV]RQ\RN� N|]|WW� D� Q|YpQ\HN� J\RUVDQ� IHMO GQHN� pV� D� OHYpOWHWYHN�

PHJMHOHQpVpQHN� LG SRQWMiUD� D� YtUXVIHUW ]pVVHO� V]HPEHQ�PiU� YLV]RQ\ODJ�

NHYpVEp�IRJpNRQ\DN��NRUUH]LV]WHQFLD���.pV L��OWHWpVL� LG SRQW�HVHWpQ�PiU�

QHP�V]iPROKDWXQN�W|PHJHV�OHYpOWHW �JUDGiFLyYDO��DPHO\�V~O\RV�IHUW ]pVW�

NLDODNXOiViKR]�YH]HWQH��+RUYiWK�����D������H������D������D���������
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$� IHUW ]pV� WRYiEEWHUMHGpVH� PHJDNDGiO\R]KDWy� PpJ� NRUDL�

V]iUHOWiYROtWiVVDO� LV��$� V]iUHOWiYROtWiVQDN�PHJ� NHOO� HO ]QLH� D� YtUXVQDN� D�

JXPyED�W|UWpQ �WUDQV]ORNiOyGiViW��(]�D�PyGV]HU�D�QDJ\REE�KDWpNRQ\ViJ�

pUGHNpEHQ� NRPELQiOKDWy� D� NRUDL� �OWHWpVVHO�� $� EXUJRQ\DWHUPHV]WpVEHQ�

V]pOHV� N|UEHQ� DONDOPD]RWW� PyGV]HU� D� QHJDWtY� V]HOHNFLy�� DPHO\QHN�

OpQ\HJH�� KRJ\� D� PiU� PHJIHUW ] G|WW� Q|YpQ\W� PLHO EE� HOWiYROtWMiN� D]�

HJpV]VpJHV�Q|YpQ\HN�N|]�O�pV�PHJVHPPLVtWLN��(]]HO�D�PyGV]HUUHO�D�YtUXV�

WRYiEEWHUMHGpVH� PHJDNDGiO\R]KDWy� �+RUYiWK� ����H�� ����D�� ����E��

����D���������

�

�

������.pPLDL�YpGHNH]pV�

�

0LQW� LVPHUW�� D� YtUXV� WHUMHGpVpEHQ� QDJ\� V]HUHSH� YDQ� D� OHYpOWHW �

YHNWRURNQDN�� tJ\� D� YtUXVRN� WHUMHGpVpQHN�PHJDNDGiO\R]iVD� D� OHYpOWHWYHN�

HOOHQ�PHJIHOHO � LG EHQ� YpJ]HWW� LQV]HNWLFLGHV�YpGHNH]pVVHO� pUKHW � HO��$]�

LQV]HNWLFLGHV� YpGHNH]pVL� HOMiUiVRN� N�O|Q|VHQ� ODERUDWyULXPRNEDQ� pV�

�YHJKi]DNEDQ� KDWpNRQ\DN�� 1DJ\REE� SUREOpPiW� MHOHQW� D� V]DEDGI|OGL�

N|U�OPpQ\HN� N|]|WWL� YpGHNH]pV� D� OHYpOWHWYHN� JUDGiFLyMiQDN�

Q\RPRQN|YHWpVH� D]� RSWLPiOLV� YpGHNH]pV� LG SRQWMiQDN� D� PHJYiODV]WiVD�

PLDWW�� � $� QHP�SHU]LV]WHQV� �VW\OHW�ERUQH�� YtUXVRN� iWYLWHOpW� V]LV]WHPLNXV�

LQV]HNWLFLGHNNHO�QHP�OHKHW�WHOMHVHQ�PHJJiWROQL��+RUYiWK�����D������E���

$]� DQWLELRWLNXPRN� OHYpOWHWYHNUH� J\DNRUROW� KDWiViW� -D\DUD\� HW� DO��

������� YL]VJiOWD�� .tVpUOHWHLEHQ� D� WHUUDP\FLQ� ���� ��RV� NRQFHQWUiFLyEDQ�

OpQ\HJHVHQ� FV|NNHQWHWWH� D]� $SKLV� IDEDH� HJ\HGV]iPiW�� $]� LPiJyN� QHP�
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SXV]WXOWDN� HO� D� SHUPHWH]pV� KDWiViUD�� GH� D� WHUPpNHQ\VpJ�N� D]� HOV �

JHQHUiFLyEDQ������DO�FV|NNHQW��

-RKQVRQ� ������� D� WHOMHV� WHMMHO�� D� I|O|]|WW� WHMMHO� pV� N�O|QE|] �

WHMV]iUPD]pNRNNDO�HJ\PDJXNEDQ�YDJ\�HPXOJHiWRURNNDO�YpJ]HWW�NtVpUOHWHL�

VRUiQ� H]HQ� DQ\DJRN� IHUW ]pVJiWOy� WXODMGRQViJiW� WDSDV]WDOWD� D�

PHFKDQLNDLODJ�pV�YHNWRURNNDO�iWYLKHW �YtUXVRN�HVHWpEHQ��

%UDGOH\� HW� DO�� ������� V]HULQW� V]DEDGI|OGL� NtVpUOHWL� N|U�OPpQ\HN�

N|]|WW� HUHGPpQ\HVHQ� OHKHW� YpGHNH]QL� ILQRPtWRWW� iVYiQ\RODM�

SHUPHWH]pVVHO�D�39<�HOOHQ��0HJiOODStWRWWiN��KRJ\�D]�RODM�D�SHUPHWH]pVHN�

VRUiQ�EHMXW�D�VHMWN|]|WWL�MiUDWRNED��pV�D�SHUPHWH]pV�XWiQ�PLQWHJ\����SHUF�

P~OYD�PiU�HOMXW�D]�HSLGHUPLV]UpWHJEH�D�OpJ] Q\LOOiVRNLJ��.�OSV��������$�

YtUXViWYLWHO� JiWOiVD� HJ\UpV]W� DNNRU� MHOHQWNH]LN�� DPLNRU� D� OHYpOWHWYHN�

V]~Uy�V]tYy� V]iMV]HUY�NNHO� iWV]~UMiN� D]� RODMUpWHJHW�� YDODPLQW� DPLNRU� D]�

HSLGHUPLV]VHMWHN�N|]|WW� OHY �RODM�pV�D�YHNWRU�V]tYyV]iMV]HUYH�pULQWNH]LN��

3RZHOO�HW�DO�� ������� V]HULQW� D� WiSOiONR]iVJiWOy�NRPOy�D� VDY�pV�NRPOy�E�

VDY� D]� iVYiQ\L� RODMMDO� �6XQRFR� �(�� HOOHQWpWEHQ� � QHP� JiWROMD�

V]LJQLILNiQVDQ�D�39<�iWYLWHOpW��

$� V]LQWHWLNXV� YtUXVLQKLEtWRURN� N|]�O�� D]� ��D]DKLGURXUDFLOW� �'+7�� D�

Q|YpQ\HN� N|QQ\HQ� IHOYHV]LN� pV� D]� J\RUVDQ� WUDQV]ORNiOyGLN� D� IORHP�� pV�

[LOHP� V]|YHWHNEHQ�� $� '+7� W|EE� YtUXV� UHSOLNiFLRMiW� JiWROMD� �SO�� 39<���

(UHGPpQ\HVHQ� DONDOPD]WiN� ������ NRQFHQWUiFLyEDQ� V]DEDGI|OGL�

N|U�OPpQ\HN�N|]|WW�LV�EXUJRQ\iEDQ��+RUYiWK��������

�

�
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����9tUXVPHQWHVtWpV��WHUiSLD�

�

$� PiU� IHUW ] G|WW� Q|YpQ\HN� YtUXVPHQWHVtWpVpUH� W|EE� PyGV]HU� iOO�

UHQGHONH]pVUH�� GH� H]HN� D]� HOMiUiVRN� FVDN� ODERUDWyULXPL� N|U�OPpQ\HN�

N|]|WW�YDOyVtWKDWyDN�PHJ��$�K NH]HOpV�VRUiQ�D� IHUW ]|WW�Q|YpQ\HNHW�� LOO��

D]RN� YHJHWDWtY� UpV]HLW� KRVV]DEE� LGHLJ� D� YtUXVRN� V]iPiUD� NHGYH] WOHQ�

K PpUVpNOHWHQ� �������
�
&�� WDUWMiN�� $� KLGHJNH]HOpV� ���

�
&�� HOV VRUEDQ� D�

EXUJRQ\D�RUVyVJXPyM~ViJiW�RNR]y�YLURLGGDO��SRWDWR�VSLQGOH�WXEHU�YLURLG��

3679G�� V]HPEHQ� DONDOPD]KDWy�� $� EXUJRQ\D� HJ\� HOV GOHJHV�

OHYpONH]GHPpQ\W� �OHYpOSULPRUGLXPRW�� LV� WDUWDOPD]y� PHULV]WpPiL� D�

YtUXVRNWyO� iOWDOiEDQ�PHQWHVHN��$�PHQWHVVpJ� RND� IHOWHKHW HQ� D]�� KRJ\� D�

WHQ\pV]WpV� KDWiViUD� D� VHMWHN� DQ\DJFVHUH�� pV� Q|YHNHGpVL� IRO\DPDWDL�

PHJYiOWR]QDN��H]iOWDO�D�YtUXVRN�UHSOLNiFLyMiKR]�V]�NVpJHV�HQ]LPHN�QHP�

iOOQDN�UHQGHONH]pVUH��tJ\�D�YtUXV�V]DSRURGiVD�JiWOyGLN��'XGLWV�pV�+HV]N\�

������� ÒMDEEDQ� D� K WHUiSLiW� pV� D� PHULV]WpPDWHQ\pV]WpVW� HJ\�WWHVHQ�

DONDOPD]]iN�YtUXVPHQWHVtWpVEHQ��

$]� DONDOPD]RWW� NHPRWHUiSLiV� DQ\DJRNDW� *iERUMiQ\L� pV� 7yELiV�

�����D������E��LVPHUWHWL��$�NHPRWHUiSLiEDQ�QDJ\�HO UHOpSpVW�MHOHQWHWW�HJ\�

V]LQWHWLNXV�ULER]LGQDN��QXNOHR]LG�DQDORJ���D�YLUD]ROQDN�YDJ\�PiV�QpYHQ�D�

ULEDYLULQQHN�D]�DONDOPD]iVD��6WHULOHQ�V] UYH�������0�RV�NRQFHQWUiFLyEDQ�

DONDOPD]YD� D� IHUW ]|WW� EXUJRQ\DPHULV]WpPiN� WiSWDODMiEDQ�� D� �����RV�

IHUW ]|WWVpJHW� �������UD� VLNHU�OW� FV|NNHQWHQL� �'XGLWV� pV�+HV]N\� �������

(]HN�D�PyGV]HUHN�NRPELQiOW�DONDOPD]iVXN�HVHWpQ�D�OHJKDWpNRQ\DEEDN��
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���$1<$*�e6�0Ï'6=(5�

�

����5H]LV]WHQFLDYL]VJiODWRN�

�

������$�YL]VJiODWL�DQ\DJ�

�

��������1|YpQ\HN�

�

.tVpUOHWHNHW� YpJH]W�QN� D� EXUJRQ\D� JpQFHQWUXPiEyO�� 'pO�$PHULND�

N�O|QE|] �RUV]iJDLEyO�V]iUPD]y�U|YLGQDSSDORV�JXPyNpS] �YDG�6RODQXP�

IDMRN� pV� V]iUPD]pNRN� YtUXV� IRJpNRQ\ViJiUD�� LOO�� UH]LV]WHQFLiMiUD�

YRQDWNR]yDQ� ���� WiEOi]DW�� ������� iEUD��� $� NtVpUOHWHNKH]� D� PDJRNDW� D]�

(J\HV�OW� ÈOODPRNEyO� D� 6WXUJHRQ� %D\�EHQ� OpY � EXUJRQ\D� JpQEDQNEyO�

NDSWXN� �%DPEHUJ� HW� DO�� ������� (]HN� D� 6RODQXP� IDMRN� pV� V]iUPD]pNRN�

W|EEQ\LUH� ERWDQLNDLODJ� ~MDN� pV� D� UH]LV]WHQFLD� WXODMGRQViJDLN�

V]HPSRQWMiEyO�LVPHUHWOHQHN��

�
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���iEUD��9DG�6RODQXP�IDMRN�YiOWR]DWRV�JXPyL�

�

�

���iEUD��9DG�6RODQXP�FVLUDQ|YpQ\HN�
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���WiEOi]DW��$�YL]VJiOW�6RODQXP�IDMRN�pV�V]iUPD]pNRN�HUHGHWH�

)DM� 6]iUPD]pN��3,��� 6]iUPD]iV
E
�

� 2UV]iJ� +HO\�
6RODQXP�DFKDFDFKHQVH�&iUGHQDV� ������� %2/� ��
6��DFURVFRSLFXP�2FKRD� ������� 3(5� 7$&�
6��DFURVFRSLFXP�2FKRD� ������� 3(5� $5(�
6��DOELFDQV��2FKRD��2FKRD� ������� 3(5� $1&�
6��DOELFDQV��2FKRD��2FKRD� ������� 3(5� &$-�
6��DOELFDQV��2FKRD��2FKRD� ������� 3(5� $1&�
6��DOELFDQV��2FKRD��2FKRD� ������� 3(5� $1&�
6��DOELFDQV��2FKRD��2FKRD� ������� 3(5� $1&�
6��DOELFDQV��2FKRD��2FKRD� ������� 3(5� $1&�
6��DOELFDQV��2FKRD��2FKRD� ������� 3(5� $1&�
6��DOERUQR]LL�&RUHOO� ������� (&8� /2-�
6��DOERUQR]LL�&RUHOO� ������� (&8� /2-�
6��DPERVLQXP�2FKRD� ������� 3(5� $1&�
6��DPERVLQXP�2FKRD� ������� 3(5� $1&�
6��DPERVLQXP�2FKRD� ������� 3(5� $1&�
6��DPERVLQXP�2FKRD� ������� 3(5� +82�
6��DPERVLQXP�2FKRD� ������� 3(5� 3$6�
6��DQGUHDQXP�%DNHU� ������� (&8� 68&�
6��DUQH]LL�&iUGHQDV� ������� %2/� &+8�
6��DUQH]LL�&iUGHQDV� ������� %2/� &+8�
6��DUQH]LL�&iUGHQDV� ������� %2/� &+8�
6��DUQH]LL�&iUGHQDV� ������� %2/� &+8�
6��EODQFR�JDOGRVLL�2FKRD� ������� 3(5� $1&�
6��EXHVLL�9DUJDV� ������� 3(5� &8=�
6��FDFHWDQXP�2FKRD� ������� &2/� &$4�
6��FKDQFD\HQVH�2FKRD� ������� 3(5� /,0�
6��FKDQFD\HQVH�2FKRD� ������� 3(5� /,0�
6��FKLOOLDVHQVH�2FKRD� ������� (&8� (2�
6��FODUXP�&RUHOO� ������� *70� 727�
6��FRHOHVWLSHWDOXP�9DUJDV� ������� 3(5� $38�
6��FRHOHVWLSHWDOXP�9DUJDV� ������� 3(5� &8=�
6��GHPLVVXP�/LQGO�� ������� &2/� %2<�
6��GHPLVVXP�/LQGO�� ������� 0(;� &++�
6��GHPLVVXP�/LQGO�� ������� 0(;� 025�
6��GHPLVVXP�/LQGO�� ������� 0(;� 0(;�
6��GHPLVVXP�/LQGO�� ������� 0(;� 0(;�
6��GHPLVVXP�/LQGO�� ������� 0(;� 2$;�
6��GHPLVVXP�/LQGO�� ������� 0(;� 9(5�
6��GHPLVVXP�/LQGO�� ������� 0(;� 0(;�
6��GHPLVVXP�/LQGO�� ������� 0(;� 0(;�

)DM� 6]iUPD]pN��3,��� 6]iUPD]iV
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� 2UV]iJ� +HO\�
6RODQXP�GHPLVVXP�/LQGO�� ������� 0(;� ��
6��GHPLVVXP�/LQGO�� ������� 0(;� 0(;�
6��GHPLVVXP�/LQGO�� ������� 0(;� 0(;�
6��GHPLVVXP�/LQGO�� ������� 0(;� 0,&�
6��GRGGVLL�&RUHOO� ������� %2/� &2&�
6��GRGGVLL�&RUHOO� ������� %2/� &2&�
6��GRGGVLL�&RUHOO� ������� %2/� &2&�
6��GRGGVLL�&RUHOO� ������� %2/� &2&�
6��GRGGVLL�&RUHOO� ������� %2/� &2&�
6��GROLFKRFUHPDVWUXP�%LWWHU� ������� 3(5� $1&�
6��GROLFKRFUHPDVWUXP�%LWWHU� ������� 3(5� $1&�
6��GROLFKRFUHPDVWUXP�%LWWHU� ������� 3(5� $1&�
6��GROLFKRFUHPDVWUXP�%LWWHU� ������� 3(5� $1&�
6��IODKDXOWLL�%LWWHU� ������� &2/� %2<�
6��IODKDXOWLL�%LWWHU� ������� &2/� &81�
6��IODKDXOWLL�%LWWHU� ������� &2/� %2<�
6��IODKDXOWLL�%LWWHU� ������� &2/� %2<�
6��JDQGDULOODVLL�&iUGHQDV� ������� %2/� &2&�
6��JDQGDULOODVLL�&iUGHQDV� ������� %2/� &2&�
6��JDQGDULOODVLL�&iUGHQDV� ������� %2/� &2&�
6��JDQGDULOODVLL�&iUGHQDV� ������� %2/� &2&�
6��JDQGDULOODVLL�&iUGHQDV� ������� %2/� &2&�
6��KRRSHVLL�+DZNHV�HW�.��$��2NDGD� ������� %2/� &+8�
6��KRRSHVLL�+DZNHV�HW�.��$��2NDGD� ������� %2/� &+8�
6��K\SDFUDUWKUXP�%LWWHU� ������� 3(5� /,0�
6��LPPLWH�'XQDO� ������� 3(5� /,0�
6��LPPLWH�'XQDO� ������� 3(5� //�
6��LQFDPD\RHQVH�.��$��2NDGD�HW�$��0��&ODXVHQ� ������� $5*� 6$/�
6��LQFDPD\RHQVH�.��$��2NDGD�HW�$��0��&ODXVHQ� ������� $5*� 6$/�
6��LQFDPD\RHQVH�.��$��2NDGD�HW�$��0��&ODXVHQ� ������� $5*� 6$/�
6��LQFDPD\RHQVH�.��$��2NDGD�HW�$��0��&ODXVHQ� ������� $5*� 6$/�
6��LQFDPD\RHQVH�.��$��2NDGD�HW�$��0��&ODXVHQ� ������� $5*� 6$/�
6��LQFDPD\RHQVH�.��$��2NDGD�HW�$��0��&ODXVHQ� ������� $5*� 6$/�
6��LURVLQXP�2FKRD� ������� 3(5� &$-�
6��OLJQLFDXOH�9DUJDV� ������� 3(5� &8=�
6��OLJQLFDXOH�9DUJDV� ������� 3(5� &8=�
6��OLJQLFDXOH�9DUJDV� ������� 3(5� &8=�
6��OLJQLFDXOH�9DUJDV� ������� 3(5� &8=�
6��OLPEDQLHQVH�2FKRD� ������� 3(5� ��
6��OREELDQXP�%LWWHU� ������� &2/� &$/�
6��ORQJLFRUQLFXP�%LWWHU� ������� &5,� &$5�
6��PDULQDVHQVH�9DUJDV� ������� 3(5� &8=�
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� 2UV]iJ� +HO\�
6RODQXP�PDULQDVHQVH�9DUJDV� ������� 3(5� &8=�
6��PDULQDVHQVH�9DUJDV� ������� 3(5� $38�
6��PDWHKXDODH�+MHUW��HW�7��5��7DUQ� ������� 0(;� 6/3��
6��PDWHKXDODH�+MHUW��HW�7��5��7DUQ� ������� 0(;� 6/3�
6��PHGLDQV�%LWWHU� ������� 3(5� /,0�
6��PHGLDQV�%LWWHU� ������� 3(5� /,0�
6RODQXP�VFDEULIROLXP�2FKRD� ������� 3(5� +28�
6��VRJDUDQGLQXP�2FKRD� ������� 3(5� $1&�
6��VROLVLL�+DZNHV� ������� (&8� 781�
6��VWRORQLIHUXP�6FKOWGO��HW�%RXFKpW� ������� 0(;� 0(;�
6��VWRORQLIHUXP�6FKOWGO��HW�%RXFKpW� ������� 0(;� 2$;�
6��VWRORQLIHUXP�6FKOWGO��HW�%RXFKpW� ������� 0(;� 2$;�
6��VWRORQLIHUXP�6FKOWGO��HW�%RXFKpW� ������� 0(;� 2$;�
6��VWRORQLIHUXP�6FKOWGO��HW�%RXFKpW� ������� 0(;� 0,&�
6��VXESDQGXUDWXP�2FKRD� ������� 9(1� 0(5�
6��VXFXEXQHQVH�2FKRD� ������� &2/� &$8�
6��WDUQLL�+DZNHV�HW�+MHUW�� ������� 0(;� +,'�
6��WDUQLL�+DZNHV�HW�+MHUW�� ������� 0(;� +,'�
6��WDUQLL�+DZNHV�HW�+MHUW�� ������� 0(;� 9(5�
6��WDUQLL�+DZNHV�HW�+MHUW�� ������� 0(;� +,'�
6��WDUQLL�+DZNHV�HW�+MHUW�� ������� 0(;� +,'�
6��WDUQLL�+DZNHV�HW�+MHUW�� ������� 0(;� +,'�
6��WXQGDORPHQVH�2FKRD� ������� (&8� 781�
6��WXQGDORPHQVH�2FKRD� ������� (&8� /2-�
6��WXQGDORPHQVH�2FKRD� ������� (&8� /2-�
6��WXQGDORPHQVH�2FKRD� ������� (&8� /2-�
6��WXTXHUUHQVH�+DZNHV� ������� (&8� &$5�
6��WXTXHUUHQVH�+DZNHV� ������� (&8� &$5�
6��WXTXHUUHQVH�+DZNHV� ������� &2/� 1$5�
6��WXTXHUUHQVH�+DZNHV� ������� (&8� 3,&�
6��WXTXHUUHQVH�+DZNHV� ������� &2/� 1$5�
6��XJHQWLL�+DZNHV�HW�.��$�� ������� %2/� &+8�
6��XJHQWLL�+DZNHV�HW�.��$�� ������� %2/� &+8�F
$5*�� $UJHQWtQD� �6$/�� 6DOWD��� %2/�� %ROtYLD� �&+8�� &KXTXLVDFD�� &2&�� &RFKDEDPD��� &2/��
&ROXPELD� �%2<�� %R\DFi�� &$/�� &DOGDV�� &$4�� &DTXHWD�� &$8�� &DXFD�� &81�� &XQGLQDPDUFD��
1$5��1DULQR���&5,��&RVWD�5LFD��&$5��&DUWDJR���(&8��(FXDGRU��&$5��&DUFKL��(2��(O�2UR��/2-��
/RMD�� 3,&�� 3LFKLDQFKD�� 68&�� 6XFXPELRV�� 781�� 7XQJXUDKXD��� *70�� *XDWHPDOD� �727��
7RWRQLFDSiQ���0(;��0H[LNy��&++��&KLKXDKXD��+,'��+LGDOJR��0(;��0H[LFR��0,&��0LFKRDFiQ��
025�� 0RUHORV�� 2$;�� 2D[DFD�� 6/3�� 6DQ� /XLV� 3RWRVt�� 9(5�� 9HUDFUX]��� 3(5�� 3HUX� �$1&��
$QFDVK��$38��$SXUtPDF��$5(��$UHTXLSD��&$-��&DMDPDUFD��&8=��&XVFR��+82��+XiQXFR��/,0��
OLPD�� //�� /D� /LEHUWDG�� 3$6�� 3DVFR�� 7$&�� 7DFQD��� 9(1�� 9HQH]XHOD� �0(5�� 0pULGD����
���QHP�LVPHUW�D�V]iUPD]iVL�KHO\�
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��������9tUXV�

�

$�IHUW ]pVHNKH]�D�YHNWRUPHQWHV��YHJKi]XQNEDQ�1LFRWLDQD� WDEDFXP�

;DQWKL�QF� Q|YpQ\HNHQ� IHQWDUWRWW� 39<
�����

� W|U]V� 0DUDGRQD� L]RODWXPiW�

KDV]QiOWXN� IHO�� $� YtUXVW|U]VHW� %HF]QHU� HW� DO�� ������� L]ROiOWD� pV�

LGHQWLILNiOWD�� DPHO\HW� D� 9HV]SUpPL� (J\HWHP�� *HRUJLNRQ�

0H] JD]GDViJWXGRPiQ\L� .DU�� 1|YpQ\NyUWDQL� pV� 1|YpQ\YLUROyJLDL�

7DQV]pN� YLUROyJLDL� �YHJKi]iEDQ� WDUWMXN� IHQQ�� $� IHUW ]pVKH]� V]�NVpJHV�

V]|YHWQHGYHW��D�YtUXVUD�MHOOHP] �KyO\DJRV�PR]DLN�pV�pUQHNUy]LV�W�QHWHNHW�

PXWDWy� OHYHOHNE O� Q\HUW�N�� DPHO\HN� D� Q|YpQ\HN� IHOV � KDUPDGiEyO�

V]iUPD]WDN��$�YtUXVUyO�pV�DQQDN�ELROyJLiMiUyO�UpV]OHWHVHEE�LQIRUPiFLyNDW�

D]�LURGDOPL�iWWHNLQWpV�F��IHMH]HW�WDUWDOPD]]D��

�

�

������9L]VJiODWL�PyGV]HUHN�

�

��������,QRNXOiFLy�pV�V]LPSWRPDWROyJLD�

�

$� YHW WiOFiEDQ� W|UWpQ � NHOpVW� N|YHW HQ� D� ���� OHYHOHV� 6RODQXP�

Q|YpQ\HNHW� FVHUHSHNEH� �OWHWW�N�� $� Q|YpQ\HN� QHYHOpVpKH]� KRPRNNDO�

NHYHUW� VWHULO� �%�� WtSXV~� YLUiJI|OGHW� KDV]QiOWXQN�� $� Q|YpQ\HNHW� �����

OHYHOHV� iOODSRWEDQ� YLUROyJLDL� �YHJKi]XQNEDQ� IHQQWDUWRWW�

YtUXVL]ROiWXPRNNDO� PHFKDQLNDLODJ� PHVWHUVpJHVHQ� LQRNXOiOWXN�� $�

OHYHOHNE O� Q\HUW� V]|YHWQHGYHW� ���� DUiQ\EDQ� 6|UHQVHQ� IRV]IiW� SXIIHUUHO�
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����� P0�� S+� ����� KtJtWRWWXN�� PDMG� D]� H� PyGRQ� HO NpV]tWHWW� YtUXVW�

WDUWDOPD]y� V]|YHWQHGYYHO�PLQGHQ�6RODQXP� IDMEyO�� LOO�� V]iUPD]pNEyO�����

Q|YpQ\W� IHUW ]W�QN�� 1|YpQ\HQNpQW� ���� OHYHOHW� NDUERUXQGXPPDO�

EHV]yUWXQN�� pV� D� YtUXVRNDW� WDUWDOPD]y� SXIIHUUHO� KLJtWRWW� V]|YHWQHGYYHO� D�

OHYHOHNHW� �YHJVSDWXOD� VHJtWVpJpYHO� EHG|U]V|OW�N��$]� LQRNXOiOW� Q|YpQ\HN�

YtUXVVDO� V]HPEHQL� PDJDWDUWiViW� YL]XiOLVDQ� V]LPSWRPDWROyJLDLODJ�

pUWpNHOW�N�� )HOMHJ\H]W�QN� PLQGHQ� D]� LQRNXOiOW� OHYHOHNHQ� MHOHQWNH] �

ORNiOLV� YDJ\� SULPHU� pV� D� QHP� LQRNXOiOW� Q|YpQ\L� UpV]HNHQ� MHOHQWNH] �

V]LV]WHPLNXV� YDJ\� V]HNXQGHU� W�QHWHW�� $]� LPPXQGLDJQRV]WLNDL� pV� D�

PROHNXOiULV� ELROyJLDL� PyGV]HUHN� PHJMHOHQpVpW� PHJHO ] HQ� D]� HJ\HV�

YtUXVRN�HON�O|QtWpVH�FVDN�D�W�QHWWDQXN�DODSMiQ�YROW�OHKHWVpJHV��0LYHO�PiV�

PyGV]HUHN� QHP� iOOWDN� UHQGHONH]pVUH� H]pUW� HEEHQ� D]� LG EHQ� D� YtUXVRN�

UHQGV]HUH]pVH�I NpSSHQ�D]�iOWDOXN�RNR]RWW�W�QHWHN�DODSMiQ�W|UWpQW��

�

�

��������6]HUROyJLDL�PyGV]HUHN�

�

$� PHFKDQLNDL� LQRNXOiFLyW� N|YHW � ��� KpWHQ� D� 6RODQXP�

V]iUPD]pNRNEyO�J|UJ VSUpVVHO�NLQ\HUW��PLQWDSXIIHUUHO�|WV]|U|VpUH�KLJtWRWW�

V]|YHWQHGYHW�'$6�(/,6$��'RXEOH�$QWLERG\�6DQGZLFK�(Q]\PH�/LQNHG�

,PPXQR� 6RUEHQW� $VVD\�� V]HUROyJLDL� PyGV]HUUHO� YL]VJiOWXN� �&ODUN� pV�

$GDPV� ������� $� YL]VJiODWRW� %RHKULQJHU� 0DQQKHLP� pV� D� /RHZH�

%LRFKHPLFD��3RWDWR�9LUXV�<��NLWMHLYHO�D]RN�UHFHSW~UiMD�V]HULQW�YpJH]W�N��

$� IRWRPHWUiOiV� ���� QP�HQ� /DEV\VWHPV� 0XOWLVFDQ� 5&� (/,6$� UHDGHUHQ�
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W|UWpQW�� 1HJDWtYQDN� WHNLQWHWW�N� D]RNDW� D� PLQWiNDW�� DPHO\HN� HVHWpEHQ� D�

PpUW� H[WLQNFLyV�pUWpNHN�QHP�KDODGWiN�PHJ�D�QHJDWtY�NRQWUROO�H[WLQNFLyV�

pUWpNpQHN�D�NpWV]HUHVpW��

�

�

��������9LVV]DL]ROiOiV��%LRWHV]W��

�

$�YtUXV�YLVV]DL]ROiOiVKR]��EDFN� LQRFXODWLRQ��1LFRWLDQD� WDEDFXP�FY��

;DQWKL�QF� Q|YpQ\HNHW� KDV]QiOWXQN�� $� ;DQWKL�QF� GRKiQ\� D� 39<�

SURSDJDWtY� JD]GiMD�� $� 39<
�����

� IHUW ]pV� KDWiViUD� MHOOHJ]HWHV� W�QHWHN�

DODNXOQDN�NL��OHYpOKyO\DJRVRGiV��PR]DLNIROWRVViJ��pUNLYLOiJRVRGiV��DPHO\�

NpV EE�QHNURWL]iOyGLN��pUQHNUy]LV�������iEUD����

$� YLVV]DL]ROiOiV� VRN� HVHWEHQ� pU]pNHQ\HEE� PLQW� D� V]HUROyJLDL�

PyGV]HUHN�� PLYHO� D� Q|YpQ\EHQ� �V]|YHWQHGYEHQ�� HVHWOHJ� DOFVRQ\�

NRQFHQWUiFLyEDQ� MHOHQOpY �YtUXV� D�SURSDJDWtY�JD]GiEDQ� IHOV]DSRURGLN�pV�

MHOOHJ]HWHV� W�QHWHNHW� RNR]�� tJ\� HO IRUGXOKDW�� KRJ\� D]� (/,6$� YL]VJiODW�

VRUiQ� QHJDWtYQDN� WDOiOW� PLQWD� D� ELRWHV]W� VRUiQ� SR]tWtY� UHDNFLyW� DG�� $�

W�QHWWDQL� HUHGPpQ\HN� pUWpNHOpVH� VRUiQ�� QHJDWtYQDN� WHNLQWHWW�N� D]RNDW� D�

PLQWiNDW�� DPHO\HNQpO� D�39<
�����

� W|U]VUH� MHOOHP] � W�QHWHN�QHP�DODNXOWDN�

NL��

�
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���� iEUD�� $� 39<
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YROW�� KRJ\� D� N�O|QE|] � KHO\U O� V]iUPD]y� 171�W|U]V� L]ROiWXPRNDW�

|VV]HKDVRQOtWVXN� D� N|SHQ\IHKpUMH� JpQ� pV� D� �¶� YpJ� QHP� NyGROy� UpJLy�

QXNOHRWLG� VRUUHQGMpQHN� DODSMiQ�� 0LQGH]� ~M� LVPHUHWHNHW� Q\~MW� D]� HJ\HV�
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0XULOOR�EXUJRQ\DIDMWiQ�:ROI�,VWYiQ�L]ROiOWD��

x� .D���MHO �L]ROiWXPRW�0DJ\DURUV]iJRQ��+DMGy�%LKDU�0HJ\pEHQ��.DEiQ�

0XULOOR�EXUJRQ\DIDMWiQ�:ROI�,VWYiQ�L]ROiOWD��

x� '��� MHO � L]ROiWXPRW� 0DJ\DURUV]iJRQ�� %iFV�.LVNXQ� 0HJ\pEHQ��

'XQDHJ\Ki]iQ�0XULOOR�EXUJRQ\DIDMWiQ�:ROI�,VWYiQ�L]ROiOWD��

x� 50�MHO �L]ROiWXPRW�0DJ\DURUV]iJRQ��*\ U�0RVRQ�6RSURQ�0HJ\pEHQ��

5|MW|NPX]VDMRQ�0XULOOR�EXUJRQ\DIDMWiQ�L]ROiOWDP��

x� 00� MHO � L]ROiWXPRW� 0DJ\DURUV]iJRQ�� 6RPRJ\� 0HJ\pEHQ��
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$� W�QHWHNHW� PXWDWy� ILDWDO� 1LFRWLDQD� WDEDFXP� FY�� ;DQWKL�QF�

OHYHOHNE O� YHWW� PLQWiW� D]� �� 516�HN� VpU�OpNHQ\VpJH� PLDWW� �� K W|WW�

HV]N|]|NEHQ� �MpJHQ�� WHOMHV� QXNOHLQVDY� NLYRQy� SXIIHUEHQ� IHOWiUWXN�� $�

SURSDJDWtY� JD]GDQ|YpQ\HN� VHMWDONRWyLW�� IHKpUMpLW� W|EEOpSFV V� IHQRORV�

PDMG� NORURIRUPRV� H[WDUNFLyYDO� WiYROtWRWWXN� HO�� $]� |VV]HV� QXNOHLQVDY�

NLYRQiVD� DEV]RO~W� DONRKROODO� W|UWpQW�� 6]iUtWiVW� N|YHW HQ� D� QXNOHLQVDYDW�
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$� WLV]WtWRWW� pV� YLVV]DROGRWW� QXNOHLQVDY�PLQWiEDQ� OpY �YtUXV�516�U O�

SROL� 7� LQGtWy� V]HNYHQFLiNNDO� �SULPHU�� RO\DQ� '16�PiVRODWRNDW� KR]WXQN�

OpWUH��DPHO\HN�NRPSOHPHQWHUHN�D�YtUXV�516�QXNOHRWLGMDLYDO��

�

�

��������3ROLPHUi]�OiQFUHDNFLy��3&5��
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$�YtUXVJHQRP�N|SHQ\IHKpUMH�UpJLyMD�pV�D��
�YpJ�QHP�NyGROy�UpJLyMD�

D]�HJ\HV�39<�W|U]VHN�N|]|WW�D�OHJQDJ\REE�HOWpUpVW�PXWDWMD��(]pUW�D�3&5�

UHDNFLy� VRUiQ� H]W� D� F'16� V]DNDV]W� V]DSRUtWRWWXN� IHO�� $� SROLPHUi]�

OiQFUHDNFLy� 3HUNLQ� (OPHU� NpV]�OpNEHQ� W|UWpQW�� $� N|SHQ\IHKpUMH� JpQ� �
�

YpJpQ��
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*$*��
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DONDOPD]WXQN��$�UHDNFLyHOHJ\�WDUWDOPD]WD�D�F'16�W��D�N|SHQ\IHKpUMH�JpQ�

NLHPHOpVpKH]� V]�NVpJHV� IRV]IRULOiOW� ROLJRQXNOHRWLGRNDW�� D� 3URPHJD� FpJ�

iOWDO� J\iUWRWW� SXIIHUHNHW�� D� QXNOHRWLG� NHYHUpNHW� pV� D� K VWDELO� 7DT�

SROLPHUi]� HQ]LPHW�� $� 3&5� FLNOXV� VRUiQ� D� '16� GHQDWXUiOiVD� �D�

PiVRGODJRV� V]HUNH]HW� IHOOD]tWiVD�� ���
�
&�RQ� ��� PiVRGSHUFLJ� W|UWpQW�� D]�

DQHOOiOiV� �D� NpW� NRPSOHPHQWHU� '16� V]iO� V]pWYiOiVD�� ���
�
&�RQ� ���

PiVRGSHUFLJ�WDUWRWW�pV�D�SROLPHUL]iFLyW��VRNV]RURVtWiV�����
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YpJH]W�N��$�NtYiQW�'16�PLQWDPHQQ\LVpJ�HOpUpVpKH]�H]W�D�FLNOXVW����V]HU�

LVPpWHOW�N�� $� NDSRWW� 3&5� WHUPpNHNHW� JpOHOHNWURIRUp]LVVHO� HOOHQ UL]W�N�
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����iEUD��$�3&5�WHUPpNHN�JpOHOHNWURIRUp]LVH�
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��������$�'16�KDVtWiVD�UHVWULNFLyV�HQGRQXNOHi]RNNDO�

�

$�SROLPHUL]iFLyYDO�PHJVRNV]RUR]RWW�QXNOHLQVDYDW�6DF�,,�pV�%DP�+,�

UHVWULNFLyV�HQGRQXNOHi]RNNDO�KDVtWRWWXN��$]�HQ]LPHV�HPpV]WpV����
�
&�RQ���

yUiQ�iW�WDUWRWW��

�

�

��������$JDUy]JpO�HOHNWURIRUp]LV�

�

$�KDVtWiV�VRUiQ� OpWUHM|WW�'16�IUDJPHQWXPRNDW����RV�DJDUy]JpOHQ���

HJ\HQiUDP~� HOHNWURPRV� WpUEHQ� �� HOHNWURIRUp]LVVHO� YiODV]WRWWXN� V]pW�� $�

'16�PROHNXOiN� D� QHJDWtY� SyOXVWyO� D� SR]LWtY� SyOXV� LUiQ\iED�PR]RJQDN��

$]� HOYiODV]WiV� J\RUVDViJD� pV� D� WHUPpNHN� WiYROViJD� D�'16� IUDJPHQWXP�

QDJ\ViJiWyO� I�JJ�� $]� HOHNWURIRUp]LVKH]� IOXRUHV]FHQV� IHVWpN� �HWLGLXP�

EURPLG�� WDUWDOP~� DJDUy]JpOW� KDV]QiOWXQN�� $� '16�PROHNXOiN� D� IHVWpN�

KDWiViUD�89�IpQ\EHQ�OiWKDWyYi�YiOWDN��$�NtYiQW�ViYRNDW�D�JpOE O�V]LNpYHO�

NLYiJWXN��$�JpOFVtNRNDW�YLVV]DROGRWWXN�pV� WLV]WtWRWWXN��$�'16�GDUDERNDW�
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$� '16� V]DNDV]W� S%OXHVFULSW� 6.�� SOD]PLGED� �6WUDWDJHQH� ,QF���

�YHNWRU�� pStWHWW�N� EH�� DPHO\HW� HO ] OHJ� 6DF,,� pV� %DP+,� UHVWULNFLyV�

HQGRQXNOHi]RNNDO� KDVtWRWWXQN�� $� GHIRV]IRULOiFLy� N|YHWNH]WpEHQ� D�

SOD]PLG� QHP� WXGRWW� YLVV]D]iUyGQL�� $� OLJiOiVKR]� 7�� '16� OLJi]W�

KDV]QiOWXQN��DPL�D]� LQV]HUWHW�D]�D]RQRV�HQ]LPHNNHO�KDVtWRWW�~Q�� UDJDGyV�

YpJHNNHO�EHpStWHWWH�D�SOD]PLGED��6DPEURRN�HW�DO�������������iEUD���
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��������$�UHNRPELQiQV�SOD]PLGRN�EDNWpULXP�VHMWHNEH�pStWpVH�
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$� UHNRPELQiQV� SOD]PLGRW�(VFKHULFKLD�FROL�'+�D� �6WUDWDJHQH� ,QF���

SOD]PLGPHQWHV� EDNWpULXP� VHMWHNEH� pStWHWW�N� EH�� $� NRPSHQWHQV� VHMWHN�

HO iOOtWiVD��WLV]WtWiVD�YDODPLQW�D�UHNRPELQiQV�SOD]PLGRN�K VRNNDO�W|UWpQ �

VHMWEHMXWWDWiVD� 6DPEURRN� HW� DO�� ������� V]HULQW� W|UWpQW�� $� EDNWpULXP�

V]XV]SHQ]LyW� HJ\HQOHWHVHQ� DPSLFLOOLQ� DQWLELRWLNXPRW� WDUWDOPD]y� /%�

WiSWDODMUD� YLWW�N�� $� WiSWDODMRQ� FVDN� D]RN� D� EDNWpULXPRN� YROWDN� NpSHVHN�

RV]WyGQL� DPHO\HN� DPSLFLOOLQ� UH]LV]WHQFLDJpQW� KRUGR]WDN�� $� OHPH]HNHQ�

HOKHO\H]NHG � EDNWpULXP� NROyQLiNDW� ~Q�� ÄEOXH�ZKLWH´� V]HOHNFLyYDO�

YL]VJiOWXN�� $]RN� D� EDNWpULXP� WHOHSHN�� DPHO\HN� NpN� V]tQ HN� YROWDN�

WDUWDOPD]WiN�XJ\DQ�D�SOD]PLGRW��GH�HEEHQ�D]�HVHWEHQ�D]�LQV]HUW�QHP�pS�OW�

EH� D� SOD]PLGED�� $� IHKpU� WHOHSHN� HVHWpEHQ� HJ\� D� SOD]PLGEDQ� OpY �

HQ]LPP N|GpVpUW� IHOHO V� JpQ� NLIHMH] GpVH� D]� LQV]HUW� EHpS�OpVH� PLDWW�

JiWROW�� (]pUW� D� WRYiEELDNEDQ� H]HNHW� D� EDNWpULXP� NROyQLiNDW� KDV]QiOWXN�

IHO��
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��������$�UHNRPELQiQV�SOD]PLGRN�IHOV]DSRUtWiVD�

�

$]� LQV]HUWHNHW� WDUWDOPD]y� IHKpU� WHOHSHNHW� DPSLFLOOLQ� WDUWDOP~�

IRO\pNRQ\� /%� WiSWDODMED� ROWRWWXN� �6DPEURRN� HW� DO�� ������� $]� (�� FROL�

EDNWpULXPRNDW� HJ\� pMV]DNiQ� iW� ���
�
&�RQ� Ui]DWWXN�� tJ\� EL]WRVtWYD� D�

EDNWpULXPRN� RSWLPiOLV� pOHWIHOWpWHOHLW� pV� H]iOWDO� J\RUV� RV]WyGiVXNDW�� $�
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EDNWpULXPRNNDO� HJ\�WW� D� EHQQ�N� OpY � UHNRPELQiQV� SOD]PLGRN� LV� RO\�

PpUWpNEHQ� IHOV]DSRURGWDN� �NOyQR]iV��� KRJ\� PHJIHOHO � PHQQ\LVpJHW�

NDSWXQN�D�V]HNYHQFLD�DQDOt]LVKH]��
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�

��������$�SOD]PLGRN�WLV]WtWiVD�

�

(OV � OpSpVNpQW� FHQWULIXJiOiVVDO� HON�O|QtWHWW�N� D� EDNWpULXPVHMWHNHW� D�

WiSWDODMWyO�� $� WRYiEEL� YL]VJiODWRNKR]� V]�NVpJHV� YROW� D� EDNWpULXPVHMWHN�

HOSXV]WtWiVD��pV�D]�ROGDW� WLV]WtWiVD�D�VHMWW|UPHOpNHNW O�pV�D�VHMWDONRWyNWyO��

(]W� N|YHW HQ� D� WLV]WtWRWW� UHNRPELQiQV� SOD]PLGRW� 6DF,,� pV� %DP+,�

UHVWULNFLyV�HQGRQXNOHi]RNNDO�HPpV]WHWW�N��ËJ\�YL]VJiOKDWy�PHQQ\LVpJEHQ�

KR]]iMXWRWWXQN� D� YtUXV� 516�U O� iWtUW� N|SHQ\IHKpUMH� JpQ� '16�

PiVRODWiKR]��DPHO\HW�D�QXNOHRWLG�VRUUHQG�PHJKDWiUR]iViKR]�KDV]QiOWXQN�

IHO��$� WLV]WtWRWW�QXNOHLQVDYDN�HOOHQ U]pVH�JpOHOHNWURIRUp]LVVHO� W|UWpQW� �����
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$� WLV]WtWRWW� '16� PLQWD� QXNOHRWLG� VRUUHQGMpW� D� 6]HJHGL� %LROyJLDL�

.|]SRQWEDQ� DXWRPDWD� V]HNYHQiOyYDO� KDWiUR]WiN� PHJ�� $� NDSRWW� DGDWRN�

IHOGROJR]iVD� D� �:LVFRQVLQ�*HQHWLFV�&RPSXWHU� �*&*��3DFNDJH�9HUVLRQ�

������ V]iPtWyJpSHV� SURJUDPFVRPDJJDO� W|UWpQW�� $� V]HNYHQFLiN�

|VV]HKDVRQOtWiViKR]� D]� (0%/�*HQ%DQN� DGDWEi]LViW� KDV]QiOWXN�� $�

ILORJHQHWLNDL�W|U]VID�PHJUDM]ROiVD�D�'5$:75((�SURJUDPPDO�W|UWpQW��
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.tVpUOHWHLQN� VRUiQ� ��� 6RODQXP� IDM� ���� V]iUPD]pNiQDN�

YtUXVIRJpNRQ\ViJiW� LOO�� YtUXVHOOHQiOOyViJiW� YL]VJiOWXN� D� 39<
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IHUW ]pVVHO�V]HPEHQ�����WiEOi]DW���

$� YL]VJiOW� IDMRN� N|]�O� D�6RODQXP� DFURVFRSLFXP� �3,�� ��������� D�6��

DOERUQR]LL� �3,�� ��������� D� 6�� DPERVLQXP� �3,�� �������� ��������� D� 6��

DUQH]LL� �3,�� ��������� D� 6�� FDFHWDQXP� �3,�� ��������� D� 6�� VROLVLL� �3,��

���������D�6��VWRORQLIHUXP��3,�������������������D�6��VXESDQGXUDWXP��3,��

��������� D� 6�� VXFXEXQHQVH� �3,�� �������� pV� D� 6�� WDUQLL� �3,�� ��������

�������� �������� V]iUPD]pNDL� H[WUpP� UH]LV]WHQFLiW� �LPPXQLWiVW��

PXWDWWDN��

/RNiOLV� KLSHUV]HQ]LWtY� UHDNFLyW� HJ\HWOHQ� V]iUPD]pN� HVHWpEHQ� VHP�

WDSDV]WDOWXQN��

$�6RODQXP�DOERUQR]LL� �3,�����������6��DPERVLQXP� �3,�����������6��

GHPLVVXP� �3,�� �������� ��������� 6�� GRGGVLL� �3,�� �������� �������� 6��

GROLFKRFUHPDVWUXP� �3,�� ��������� 6�� LQFDPD\RHQVH� �3,�� ��������� 6��

OLJQLFDXOH� �3,������������������6��PDWHKXDODH� �3,����������6��PHGLDQV�

�3,�����������6��WDUQLL��3,����������HVHWpEHQ�V]LV]WHPLNXV�OiWHQV�IHUW ]pVW�

iOODStWRWWXQN�PHJ��PHUW�D�PHJEHWHJHGHWW�Q|YpQ\HNHQ�W�QHWHN�QHP�YROWDN�

OiWKDWyN��D�NyURNR]yW�D]RQEDQ�V]HUROyJLDL�PyGV]HUUHO�pV�YDJ\�ELRWHV]WWHO�

NL�WXGWXN�PXWDWQL��
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$� WRYiEEL� IDMRN� pV� V]iUPD]pNRN� ORNiOLV� pV�YDJ\� V]LV]WHPLNXV�

W�QHWHNHW� PXWDWWDN� D� IHUW ]pV� KDWiViUD�� ËJ\� PHJILJ\HOW�QN� ORNiOLV� pV�

V]LV]WHPLNXV� NORUy]LV�� PR]DLN�� KyO\DJRVRGiV�� OHYpOWRU]XOiV��

pUNLYLOiJRVRGiV��pUQHNUy]LV��QHNURWLNXV�Op]LyV��OHYpOOHKXOOiV��V]LV]WHPLNXV�

PR]DLN�� OHYpOGHIRUPiFLy�� pUQHNUy]LV� W�QHWHNHW� ����� iEUD��� $� V]HUROyJLDL�

YL]VJiODW� VRUiQ� D� PLQWiN� H[WLQNFLyV� pUWpNHL� PHJKDODGWiN� D� QHJDWtY�

NRQWUROO� H[WLQNFLyV� pUWpNpQHN� D� NpWV]HUHVpW� pV� D� ELRWHV]W� VRUiQ� D�

WHV]WQ|YpQ\HNHQ�D�39<
�����

�W|U]VUH�MHOOHP] �W�QHWHN�DODNXOWDN�NL��

�

���� iEUD��$�39<
�����

� W|U]V� iOWDO� RNR]RWW�PR]DLN� pV� OHYpOWRU]XOiV� W�QHWHN�

6RODQXP�FKDQFD\HQVH��3,����������Q|YpQ\HQ�



�
�
�
�
�
�
���

���WiEOi]DW��9DG�6RODQXP�IDMRN�UHDNFLyMD�D�39<
�����

�W|U]]VHO�V]HPEHQ�
)DMRN� 6]iUPD]pNRN� 7�QHWHN

U
� (/,6$� %� V V �

� /RNiOLV�������6]LV]WHPLNXV�
6RODQXP�DFKDFDFKHQVH� ������� /HG��1O� 0� ������ ��
6RODQXP�DFURVFRSLFXP� ������� �� /GHI� ������ ��
6RODQXP�DFURVFRSLFXP� ������� �� �� ������ ��
6RODQXP�DOELFDQV� ������� �� 0� ������ ��
6RODQXP�DOELFDQV� ������� �� /GHI��9F��0� ������ ��
6RODQXP�DOELFDQV� ������� �� /GHI��9F��0� ������ ��
6RODQXP�DOELFDQV� ������� 9F� /GHI��0��1O��0� ������ ��
6RODQXP�DOELFDQV� ������� 0� /GHI��0��9F� ������ ��
6RODQXP�DOELFDQV� ������� 1O� 0� ������ ��
6RODQXP�DOELFDQV� ������� �� /GHI��9F��0��1O� ������ ��
6RODQXP�DOERUQR]LL� ������� �� �� ������ ��
6RODQXP�DOERUQR]LL� ������� �� �� ������ ��
6RODQXP�DPERVLQXP� ������� �� 0��9F��/GHI� ������ ��
6RODQXP�DPERVLQXP� ������� �� �� ������ ��
6RODQXP�DPERVLQXP� ������� �� �� ������ ��
6RODQXP�DPERVLQXP� ������� �� /GHI��9F��0� ������ ��
6RODQXP�DPERVLQXP� ������� �� �� ������ ��
6RODQXP�DQGUHDQXP� ������� �� /HG� ������ ��
6RODQXP�DUQH]LL� ������� �� /GHI��0��9F��1O� ������ ��
6RODQXP�DUQH]LL� ������� �� 0� ������ ��
6RODQXP�DUQH]LL� ������� �� �� ������ ��
6RODQXP�DUQH]LL� ������� 1O� /GHI��0��9F� ������ ��
6RODQXP�EODQFR�JDOGRVLL� ������� �� 0��/HG� ������ ��
6RODQXP�EXHVLL� ������� &K� /HG� ������ ��
6RODQXP�FDFHWDQXP� ������� �� �� ������ ��
6RODQXP�FKDQFD\HQVH� ������� �� 0��/HG� ������ ��
6RODQXP�FKDQFD\HQVH� ������� �� '� ������ ��
6RODQXP�FKLOOLDVHQVH� ������� �� 0��/GHI� ������ ��
6RODQXP�FODUXP� ������� �� 0��/GHI� ������ ��
6RODQXP�FRHOHVWLSHWDOXP� ������� �� 0� ������ ��
6RODQXP�FRHOHVWLSHWDOXP� ������� /HG� &K��0� ������ ��
6RODQXP�GHPLVVXP� ������� 1O� 1O� ������ ��
6RODQXP�GHPLVVXP� ������� �� �� ������ ��
6RODQXP�GHPLVVXP� ������� 1O� 1O� ������ ��
6RODQXP�GHPLVVXP� ������� 1O� 1O� ������ ��
6RODQXP�GHPLVVXP� ������� 1O� 1O� ������ ��
6RODQXP�GHPLVVXP� ������� �� 9F��0��/GHI� ������ ��
6RODQXP�GHPLVVXP� ������� �� 0��9F��/GHI� ������ ��
6RODQXP�GHPLVVXP� ������� �� 9F��0��/GHI� ������ ��
6RODQXP�GHPLVVXP� ������� �� �� ������ ��

)DMRN� 6]iUPD]pNRN� 7�QHWHN
U
� (/,6$� %�

UWU
�



�
�
�
�
�
�
���

� /RNiOLV�������6]LV]WHPLNXV�
6RODQXP�GHPLVVXP� ������� �� 9F��0� ������ ��
6RODQXP�GHPLVVXP� ������� �� 9Q��1O��9F��0��/GHI� ������ ��
6RODQXP�GHPLVVXP� ������� �� 9F��9Q��1O��0��/GHI� ������ ��
6RODQXP�GHPLVVXP� ������� �� /GHI��1O� ������ ��
6RODQXP�GRGGVLL� ������� �� 0� ������ ��
6RODQXP�GRGGVLL� ������� �� 0� ������ ��
6RODQXP�GRGGVLL� ������� �� �� ������ ��
6RODQXP�GRGGVLL� ������� �� �� ������ ��
6RODQXP�GRGGVLL� ������� �� 0� ������ ��
6RODQXP�GROLFKRFUHPDVWUXP� ������� �� �� ������ ��
6RODQXP�GROLFKRFUHPDVWUXP� ������� 9Q� 0� ������ ��
6RODQXP�GROLFKRFUHPDVWUXP� ������� �� &K��0� ������ ��
6RODQXP�GROLFKRFUHPDVWUXP� ������� 0� 0� ������ ��
6RODQXP�IODKDXOWLL� ������� 0� 0��/GHI� ������ ��
6RODQXP�IODKDXOWLL� ������� 0� 0��/GHI� ������ ��
6RODQXP�IODKDXOWLL� ������� 0� 0��/GHI� ������ ��
6RODQXP�IODKDXOWLL� ������� 0� 0��/GHI� ������ ��
6RODQXP�JDQGDULOODVLL� ������� �� 0� ������ ��
6RODQXP�JDQGDULOODVLL� ������� /GHI��1O� 0��1O� ������ ��
6RODQXP�JDQGDULOODVLL� ������� 0� 0��/GHI� ������ ��
6RODQXP�JDQGDULOODVLL� ������� �� 0� ������ ��
6RODQXP�JDQGDULOODVLL� ������� 0� 0� ������ ��
6RODQXP�KRRSHVLL� ������� &K� 1O� ������ ��
6RODQXP�KRRSHVLL� ������� 0��/GHI� 0��%OL��/GHI� ������ ��
6RODQXP�K\SDFUDUWKUXP� ������� �� 0��&K��9Q� ������ ��
6RODQXP�LPPLWH� ������� &K� 0��/GHI� ������ ��
6RODQXP�LPPLWH� ������� &K� 0��/GHI� ������ ��
6RODQXP�LQFDPD\RHQVH� ������� �� /GHI� ������ ��
6RODQXP�LQFDPD\RHQVH� ������� �� 0� ������ ��
6RODQXP�LQFDPD\RHQVH� ������� 0� 0��%OL��/GHI� ������ ��
6RODQXP�LQFDPD\RHQVH� ������� �� &K��9F��9Q� ������ ��
6RODQXP�LQFDPD\RHQVH� ������� �� �� ������ ��
6RODQXP�LQFDPD\RHQVH� ������� �� 0� ������ ��
6RODQXP�LURVLQXP� ������� �� 0��/GHI� ������ ��
6RODQXP�OLJQLFDXOH� ������� �� /GHI� ������ ��
6RODQXP�OLJQLFDXOH� ������� �� �� ������ ��
6RODQXP�OLJQLFDXOH� ������� �� �� ������ ��
6RODQXP�OLJQLFDXOH� ������� �� 0� ������ ��
6RODQXP�OLPEDQLHQVH� ������� �� 0��/GHI� ������ ��
6RODQXP�OREELDQXP� ������� �� 0��%OL� ������ ��
6RODQXP�ORQJLFRUQLFXP� ������� �� 0��/GHI� ������ ��
6RODQXP�PDULQDVHQVH� ������� �� /GHI� ������ ��

)DMRN� 6]iUPD]pNRN� 7�QHWHN
U
� (/,6$� %�

UWU
�



�
�
�
�
�
�
���

� /RNiOLV�������6]LV]WHPLNXV�
6RODQXP�PDULQDVHQVH� ������� �� /GHI� ������ ��
6RODQXP�PDULQDVHQVH� ������� �� /GHI� ������ ��
6RODQXP�PDWHKXDODH� ������� �� 0� ������ ��
6RODQXP�PDWHKXDODH� ������� �� �� ������ ��
6RODQXP�PHGLDQV� ������� �� �� ������ ��
6RODQXP�PHGLDQV� ������� &K� 0��&K� ������ ��
6RODQXP�VFDEULIROLXP� ������� �� 0��&K� ������ ��
6RODQXP�VRJDUDQGLQXP� ������� �� 0��/GHI� ������ ��
6RODQXP�VROLVLL� ������� �� �� ������ ��
6RODQXP�VWRORQLIHUXP� ������� �� �� ������ ��
6RODQXP�VWRORQLIHUXP� ������� �� /GHI� ������ ��
6RODQXP�VWRORQLIHUXP� ������� �� /GHI��9Q� ������ ��
6RODQXP�VWRORQLIHUXP� ������� �� �� ������ ��
6RODQXP�VWRORQLIHUXP� ������� /HG� �� ������ ��
6RODQXP�VXESDQGXUDWXP� ������� �� �� ������ ��
6RODQXP�VXFXEXQHQVH� ������� �� �� ������ ��
6RODQXP�WDUQLL� ������� �� �� ������ ��
6RODQXP�WDUQLL� ������� �� �� ������ ��
6RODQXP�WDUQLL� ������� �� �� ������ ��
6RODQXP�WDUQLL� ������� /HG� 0��1O� ������ ��
6RODQXP�WDUQLL� ������� �� 0��/GHI� ������ ��
6RODQXP�WDUQLL� ������� �� �� ������ ��
6RODQXP�WXQGDORPHQVH� ������� �� 0� ������ ��
6RODQXP�WXQGDORPHQVH� ������� �� 0��&K��/GHI� ������ ��
6RODQXP�WXQGDORPHQVH� ������� �� 0��/GHI� ������ ��
6RODQXP�WXQGDORPHQVH� ������� �� 0� ������ ��
6RODQXP�WXTXHUUHQVH� ������� �� 0��/GHI� ������ ��
6RODQXP�WXTXHUUHQVH� ������� �� 0��/GHI� ������ ��
6RODQXP�WXTXHUUHQVH� ������� �� 0��/GHI� ������ ��
6RODQXP�WXTXHUUHQVH� ������� �� 0��/GHI� ������ ��
6RODQXP�WXTXHUUHQVH� ������� �� 0��/GHI� ������ ��
6RODQXP�XJHQWLL� ������� 0��/HG� 0��/GHI� ������ ��
6RODQXP�XJHQWLL� ������� 0� 1O� ������ ��
QHJDWtY�NRQWUROO� � � � ������
SR]LWtY�NRQWUROO� � � � ������X
&K��FKORURVLV��NORUy]LV���0��PRVDLF��PR]DLN���%OL��EOLVWHULQJ��KyO\DJRVRGiV���/GHI��OHDI�
GHIRUPDWLRQ� �OHYpOWRU]XOiV��� /HG�� OHDI� GURS� �OHYpOOHKXOOiV��� 9F�� YHLQ� FOHDULQJ�
�pUNLYLOiJRVRGiV��� 9Q�� YHLQ� QHFURVLV� �pUQHNUy]LV��� 1O�� QHFURWLF� OHVLRQV� �QHNURWLNXV�
Op]LyN���'��SODQW�GHDWK��D�Q|YpQ\�HOKDOiVD��X�X
%���%LRWHV]W�� ��� YDQ� W�QHW�� ��� W�QHWPHQWHV��$�YDVWDJRQ�NLHPHOW� IDMRN� LOO�� V]iUPD]pNRN�

H[WUpP�UH]LV]WHQFLiW�PXWDWWDN�D�39<Y�Z-Y �IHUW ]pV�KDWiViUD��



�
�
�
�
�
�
���

����0ROHNXOiULV�YLUROyJLDL�YL]VJiODWRN�

�

$� YL]VJiODW� VRUiQ� �� 39<
�����

� L]ROiWXP� �OiVG� ������ IHMH]HW��

N|SHQ\IHKpUMH�JpQMpQHN�����Ei]LV�KRVV]~ViJ~�V]DNDV]iW�pV�D��
�YpJ�QHP�

NyGROy� UpJLyMiW� MHOOHPH]W�N� PROHNXOiULV� PyGV]HUHNNHO� ��������� iEUiN���

(O V]|U�KDWiUR]WXN�PHJ�H]HQ�KD]DL�L]ROiWXPRN�N|SHQ\IHKpUMH�JpQMpQHN�pV�

D� �
� YpJ� QHP� NyGROy� UpJLyMiQDN� QXNOHRWLG� VRUUHQGMpW�� $� N|SHQ\IHKpUMH�

JpQ� D� WDSDV]WDODWRN� DODSMiQ� D� SRW\YLUXVRN� HJ\LN� OHJYiOWR]pNRQ\DEE�

UpJLyMD� H]pUW� NLYiOyDQ� DONDOPDV� D� YtUXV� JHQHWLNDL� YiOWR]pNRQ\ViJiQDN� D�

PHJKDWiUR]iViUD�� $]� HUHGPpQ\HNHW� |VV]HKDVRQOtWYD� PHJiOODStWRWWXN��

KRJ\�D]�HJ\HV�L]ROiWXPRN�N|]|WW�D�N|SHQ\IHKpUMH�JpQ�QXNOHRWLG�VRUUHQGMH�

DODSMiQ� MHOHQW V�HOWpUpV�QHP�YROW� �����iEUD���$��
�YpJ�QHP�NyGROy�UpJLyW�

|VV]HKDVRQOtWYD� PpJ� D]� HO ] W O� LV� NLVHEE� HOWpUpVW� WDSDV]WDOWXQN� �����

iEUD��� (QQHN� PDJ\DUi]DWD� D� �
� YpJ� QHP� NyGROy� UpJLy� YLV]RQ\ODJRV�

iOODQGyViJD��D]D]�D�PXWiFLyN�J\DNRULViJD�HEEHQ�D�UpJLyEDQ�DODFVRQ\DEE��

$� NDSRWW� DGDWRN� V]iPtWyJpSHV� IHOGROJR]iViW� N|YHW HQ�

|VV]HKDVRQOtWRWWXN� D]� DGDWEDQNEDQ� OpY �PiV�PiU� LVPHUW� 39<� L]ROiWXP�

V]HNYHQFLiNNDO��H]iOWDO�PHJiOODStWYD�ILORJHQHWLNDL�KRYDWDUWR]iVXNDW��PLQG�

D�N|SHQ\IHKpUMH�JpQ�HOV �V]DNDV]D��PLQG�SHGLJ�D��
�YpJ�QHP�NyGROy�UpJLy�

DODSMiQ�����������iEUiN����

0HJYL]VJiOWXN� D�N�O|QE|] � L]ROiWXPRN� ILORJHQHWLNDL�KRYDWDUWR]iViW�

D� N|SHQ\IHKpUMH� JpQ� DPLQRVDY� VRUUHQGMH� DODSMiQ� ��������� iEUiN��� $�

ILORJHQHWLNDL�W|U]VIiNRQ�PLQGKiURP�HVHWEHQ�MyO�HON�O|Q�OQHN�HJ\PiVWyO�D�

N�O|QE|] � HUHGHW � 39<� L]ROiWXPRN� pV� D� 39<
�����

� W|U]V� L]ROiWXPRN�



�
�
�
�
�
�
���

�
� [)[ 2)2)2 � [ 2 � 2 � 2)2 �\� [ 2 � [ � 2 [)[ 2 [)[ 2)2 [ � 2 � � 2)2 [ 2)2 [)[ 2 � [ � 2)2)2)2 � 2
K � 2 [ 2 [ � 2)2 [)[ � 2 [ � 2 �\� � 2)2 �]� 2)2)2 � � � � 2)2 � 2)2 [)[ 2)2)2)2 [^[ 2)2)2)2 [)[ 2 � [
��N_� � [ 2)2 � [ �\� [)[ 2)2 � 2 � � � [)[ 2]2 � � � 2 � 2 � � [ � [ �T� 2 � [ 2)2 �`� 2)2)2 [ �T� 2 � �
� K � 2 � [ � �T� 2)2)2)2 � [ 2 [ 2)2 � [ �T�a� 2)2 [ 2 [ � 2)2)2 [)[ �\� � 2)2 � � [ � 2 � � 2)2)2 �\�\�
	 N_�b[)[ 2)2 � 2 � �\� 2 � � � [ 2 [ � 2)2 [ � � �T� [ � 2 [ � 2]2)2 �\� [ 2 � 2 � � � � 2)2)2 � 2 � � �
	�K �b[ 2 [ � 2)2 � � � 2c2 � � 2 � 2 [ �\�\� [ 2 � 2 � [ � [)[ � 2 � [ 2)2 [ � 2 [ � 2 � 2)2 � �\� [ � 2
� N_� � 2 � [ 2 � 2 � 2 [][ 2 [ 2)2)2 � � [ 2d2)2 � [ �T� 2)2 � � [ � [ 2 � [ 2)2 � [e[)[ � �\� 2 � [)[ �
� K � �\� [)[ � [ � 2 �\� [ 2)2)2)2 � [)[ 2)2 �T� � � [ �T� 2)2)2 � 2 � � 2)2 � [)[ 2 [ �\�\� [)[)[ �\� 2
I N_� � [ 2 � [)[ 2 � [)[ 2 [ 2 � [ 2)2 � 2)2 [ � � [ 2)2 � 2 �T�f� 2 � � [ 2)2)2 �T� 2)2 � � [ �\� [ 2 [
I�K � 2)2 � [ � 2)2)2)2 �d� 2)2 � 2 � �\� 2 [g[ � 2)2)2 � � 2 � [f[ � 2 � 2 �\�\� � � � 2 [ 2 � [ �\� [ �
K N_� 2 [ 2)2 [ � [ � 2 � 2 � 2 [ 2)2)2 � [ � [ � 2)2 � 2)2)2)2)2 [)[ 2)2 �T� 2 � 2 � 2 � [ �T� 2 � [ 2 �
K%K � 2 � [)[ �\�\� 2 [ �h� � [ � 2)2 � � � [ � [ � [ 2 � [)[ 2)2 [ �\�\� [)[ � � � [ � � 2 � [ � �\�\�\�
� N_�b[ 2 � �\�\�\� 2 � [ 2

�

����iEUD��$�39<
�����

�W|U]V�.H���L]ROiWXP�N|SHQ\IHKpUMH�JpQMpQHN��F'16��

QXNOHRWLG�VRUUHQGMH�

�

�
� � [ � 2 [ � [ � � � � � �T� [)[ 2 � [ 2 � 2 � 2 � 2)2 [ � 2 �\�\� 2 � 2 � 2 � [ � 2 [ � 2)2 [ � 2 �
K � �\�\� [)[ � �\�\�\� �T� � [ � 2 � � 2 � �\�\�\� 2 � � 2 � 2 2 �\� 2)2 � 2)2 � � 2 [ � � � [ 2)2 � 2
��N_� �\� 2 � � 2)2 � 2 [ 2 � 2 [ 2 [)[ � [)[ � 2 [)[)[ � [ 2 �\�i� � [ � � 2 �\� [ � [)[ � [ 2 � � � � 2
� K � � � �\�\�\� 2)2 �\� �T� [ � 2 �\� 2 �\� 2)2 [ � � �\� 2 [ 2 � 2)2)2)2 [ � [ �T� [)[)[ �\� [ � � [ �
	 N_� � [ �\� [ � [)[ 2 � [ 2 �\� � 2 � � [ 2 �\� 2 [)[ � [ 2 � [ �\� [ � [ 2 �\� � � [ � � [ � 2 [ � 2 [
	�K � � [ 2 � � 2 � [ � � � [)[ 2 � � � 2 � � � [ � �\� [)[)[ � [J[ � [ �\� [ � [ 2 �j�\� � [ � � 2 � 2)2
� N_� � 2 [ � [ 2 � � [ � 2)2)2 � �\� � 2)2 � � 2 [)[ 2 [ 2 �

�

���� iEUD��$�39<
�����

� W|U]V�.H��� L]ROiWXP��
�YpJ�QHP�NyGROy� UpJLyMiQDN�

�F'16��QXNOHRWLG�VRUUHQGMH�

�



�
�
�
�
�
�
���

�
� [)[ 2)2)2 � [ 2 � 2 � 2)2 � � [ 2 � [ � 2 [)[ 2 [)[ 2)2 [ �k� 2 � 2)2 [ 2)2 [)[ 2 � [ � 2)2)2)2 � 2
K � 2 [ 2 [ � 2)2 [)[ � 2 [ � 2 �\� � 2)2 �]� 2)2)2 � � � � 2)2 � 2)2 [)[ 2)2)2)2 [^[ 2)2)2)2 [)[ 2 � [
��N_� � [ 2)2 � [ �\� [)[ 2)2 � 2 � � � [)[ 2]2 � � � 2 � 2 � � [ � [ �T� 2 � [ 2)2 �`� 2)2)2 [ �T� 2 � �
� K � 2 � [ � �T� 2)2)2)2 � [ 2 [ 2)2 � [ �T�a� 2)2 [ 2 [ � 2)2)2 [)[ � [ � 2)2 � � [ � 2 � � 2)2)2 �\�\�
	 N_�b[)[ 2)2 � 2 � �\� 2 � � � [ 2 [ � 2 � [ � � �T� 2 � 2 [ � 2]2)2 �\� [ 2 � 2 � � � � 2)2)2 � 2 � � �
	�K �b[ 2 [ � 2)2 � � � 2c2 � � 2 � 2 [ �\�\� [ 2 � 2 � [ � [)[ � 2 � [ 2)2 [ � [)[ � 2 � 2)2 � �\� [ � 2
� N_� � 2 � [ 2 � 2 � 2 [][ 2 [ 2)2)2 � � [ 2d2)2 � [ �T� 2)2 � � [ � [ 2 � [ 2)2 � [e[)[ � �\� 2 � [)[ �
� K � �\� [)[ � [ � 2 �\� [ 2)2)2)2 � [)[ 2)2 �T� � � [ �T� 2)2)2 � 2 � � 2)2 � [)[ 2 [ �\�\� [)[)[ �\� 2
I N_� � [ 2 � [)[ 2 � [)[ 2 [ 2 � [ 2)2 � 2)2 [ � � [ 2)2 � 2 �T�f� 2 � � [ 2)2)2 �T� 2)2 � � [ �\� [ 2 [
I�K � 2)2 � [ � 2)2)2)2 �d� 2)2 � 2 � �\� 2 [g[ � 2)2)2 � � 2 � [f[ � 2 � 2 �\�\� � � � 2 [ 2 � [ �\� [ �
K N_� 2 [ 2)2 [ � [ � 2 � 2 � 2 [ 2)2)2 � [ � [ � 2)2 � 2)2)2)2)2 [)[ 2)2 �T� 2 � 2 � 2 � [ �T� 2 � [ 2 �
K%K � 2 � [)[ �\�\� 2 [ �h� � [ � 2)2 � � � [ � [ � [ 2 � [)[ 2)2 [ �\�\� [)[ � � � [ � � 2 � [ � �\�\�\�
� N_�b[ 2 � �\�\�\� 2 � [ 2

�

����iEUD��$�39<
�����

�W|U]V�.D���L]ROiWXP�N|SHQ\IHKpUMH�JpQMpQHN��F'16��

QXNOHRWLG�VRUUHQGMH�

�

�
� � [ � 2 [ � [ � � � � � �T� [)[ 2 � [ 2 � 2 � 2 � 2)2 [ � 2 �\�\� 2 � 2 � 2 � [ � 2 [ � 2)2 [ � 2 �
K � �\�\� [)[ � �\�\�\� �T� � [ � 2 � � 2 � �\�\�\� 2 � � 2 � 2 2 �\� 2)2 � 2)2 � � 2 [ �\�\� [ 2)2 � 2
��N_� �\� 2 � � 2)2 � 2 [ 2 � 2 [ 2 [)[ � [)[ � 2 [)[)[ � [ 2 �\�i� � [ � � 2 �\� [ � [)[ � [ 2 � � � � 2
� K � � � �\�\�\� 2)2 �\� �T� [ � 2 �\� 2 � � 2)2 [ � � �\� 2 [ 2 � 2)2)2)2 [ � [ �T� [)[)[ �\� [ � � [ �
	 N_� � [ �\� [ � [)[ 2 � [ 2 �\� � 2 � � [ 2 �\� 2 [)[ � [ 2 � [ �\� [ � [ 2 �\� � � [ � � [ � 2 [ � 2 [
	�K � � [ 2 � � 2 � [ � � � [)[ 2 � � � 2 � � � [ � �\� [)[)[ � [J[ � [ �\� [ � [ 2 �j�\� � [ � � 2 � 2)2
� N_� � 2 [ � [ 2 � � [ � 2)2)2 � �\� � 2)2 � � 2 [)[ 2 [ 2 �

�

���� iEUD��$�39<
�����

� W|U]V�.D��� L]ROiWXP��
�YpJ�QHP�NyGROy� UpJLyMiQDN�

�F'16��QXNOHRWLG�VRUUHQGMH�



�
�
�
�
�
�
���

�
� [)[ 2)2)2 � [ 2 � 2 � 2)2 �\� [ 2 � [ � 2 [)[ 2 [)[ 2)2 [ � 2 � � 2)2 [ 2)2 [)[ 2 � [ � 2)2)2)2 � 2
K � 2 [ 2 [ � 2)2 [)[ � 2 [ � 2 �\� � 2)2 �]� 2)2)2 � � � � 2)2 � 2)2 [)[ 2)2)2)2 [^[ 2)2)2)2 [)[ 2 � [
��N_� � [ 2)2 � [ �\� [)[ 2)2 � 2 � � � [)[ 2]2 � � � 2 � 2 � � [ � [ �T� 2 � [ 2)2 �`� 2)2)2 [ � � 2 � �
� K � 2 � [ � �T� 2)2)2)2 � [ 2 [ 2)2 � [ �T�a� 2)2 [ 2 [ � 2)2)2 [)[ � [ � 2)2 � � [ � 2 � � 2)2)2 �\�\�
	 N_�b[)[ 2)2 � 2 � �\� 2 � � � [ 2 [ � 2 � [ � � �T� 2 � 2 [ � 2]2)2 �\� [ 2 � 2 � � � � 2)2)2 � 2 � � �
	�K �b[ 2 [ � 2)2 � � � 2c2 � � 2 � 2 [ �\�\� [ 2 � 2 � [ � [)[ � 2 � [ 2)2 [ � [)[ � 2 � 2)2 � �\� [ � 2
� N_� � 2 � [ 2 � 2 � 2 [][ 2 [ 2)2)2 � � [ 2d2)2 � [ �T� 2)2 � � [ � [ 2 � [ 2)2 � [e[)[ � �\� 2 � [)[ �
� K � �\� [)[ � [ � 2 �\� [ 2)2)2)2 � [)[ 2)2 �T� � � [ �T� 2)2)2 � 2 � � 2)2 � [)[ 2 [ �\�\� [)[)[ �\� 2
I N_� � [ 2 � [)[ 2 � [)[ 2 [ 2 � [ 2)2 � 2)2 [ � � [ 2)2 � 2 �T�f� 2 � � [ 2)2)2 �T� 2)2 � � [ �\� [ 2 [
I�K � 2)2 � [ � 2)2)2)2 �d� 2)2 � 2 � �\� 2 [g[ � 2)2)2 � � 2 � [f[ � 2 � 2 �\�\� � � � 2 [ 2 � [ �\� [ �
K N_� 2 [ 2)2 [ � [ � 2 � 2 � 2 [ 2)2)2 � [ � [ � 2)2 � 2)2)2)2)2 [)[ 2)2 �T� 2 � 2 � 2 � [ �T� 2 � [ 2 �
K%K � 2 � [)[ �\�\� 2 [ �h� � [ � 2)2 � � � [ � [ � [ 2 � [)[ 2)2 [ �\�\� [)[ � � � [ � � 2 � [ � �\�\�\�
� N_�b[ 2 � �\�\�\� 2 � [ 2

�

����iEUD��$�39<
�����

�W|U]V�'���L]ROiWXP�N|SHQ\IHKpUMH�JpQMpQHN��F'16��

QXNOHRWLG�VRUUHQGMH�

�

�
� � [ � 2 [ � [ � � � � � �T� [)[ 2 � [ 2 � 2 � 2 � 2)2 [ � 2 �\�\� 2 � 2 � 2 � [ � 2 [ � 2)2 [ � 2 �
K � �\�\� [)[ � �\�\�\� �T� � [ � 2 � � 2 � �\�\�\� 2 � � 2 � 2 2 �\� 2)2 � 2)2 � � 2 [ �\�\� [ 2)2 � 2
��N_� �\� 2 � � 2)2 � 2 [ 2 � 2 [ 2 [)[ � [)[ � 2 [)[)[ � [ 2 �\�i� � [ � � 2 �\� [ � [)[ � [ 2 � � � � 2
� K � � � �\�\�\� 2)2 �\� �T� [ � 2 �\� 2 �\� 2)2 [ 2 � �\� 2 [ 2 � 2)2)2)2 [ � [ �T� [)[)[ �\� [ � � [ �
	 N_� � [ �\� [ � [)[ 2 � [ 2 �\� � 2 � � [ 2 �\� 2 [)[ � [ 2 � [ �\� [ � [ 2 �\� � � [ � � [ � 2 [ � 2 [
	�K � � [ 2 � � 2 � [ � � � [)[ 2 � � � 2 � � � [ � �\� [)[)[ � [J[ � [ �\� [ � [ 2 �j�\� � [ � � 2 � 2)2
� N_� � 2 [ � [ 2 � � [ � 2)2)2 � �\� � 2)2 � � 2 [)[ 2 [ 2 �

�

���� iEUD�� $� 39<
�����

� W|U]V�'��� L]ROiWXP� �
� YpJ� QHP� NyGROy� UpJLyMiQDN�

�F'16��QXNOHRWLG�VRUUHQGMH�

�



�
�
�
�
�
�
���

�
� [)[ 2)2)2 � [ 2 � 2 � 2)2 � � [ 2 � [ � 2 [)[ 2 [)[ 2)2 [ � 2 � � 2)2 [ 2)2 [)[ 2 � [ � 2)2)2)2 � 2
K � 2 [ 2 [ � 2)2 [)[ � 2 [ � 2 �\� � 2)2 �]� 2)2)2 � � � � 2)2 � 2)2 [)[ 2)2)2)2 [^[ 2)2)2)2 [)[ 2 � [
��N_� � [ 2)2 � [ �\� [)[ 2)2 � 2 � � � [)[ 2]2 � � � 2 � 2 � � [ � [ �T� 2 � [ 2)2 �`� 2)2)2 [ � � 2 � �
� K � 2 � [ � �T� 2)2)2)2 � [ 2 [ 2)2 � [ �T�a� 2)2 [ 2 [ � 2)2)2 [)[ � [ � 2)2 � � [ � 2 � � 2)2)2 �\�\�
	 N_�b[ 2)2)2 � 2 � �\� 2 � � � [ 2 [ � 2 � [ � � �T� 2 � 2 [ � 2]2)2 �\� [ 2 � 2 � � � � 2)2)2 � 2 � � �
	�K �b[ 2 [ � 2)2 � � � 2c2 � � 2 � 2 [ �\�\� [ 2 � 2 � [ � [)[ � 2 � [ 2)2 [ � [)[ � 2 � 2)2 � �\� [ � 2
� N_� � 2 � [ 2 � 2 � 2 [][ 2 [ 2)2)2 � � [ 2d2)2 � [ �T� [ 2 � � [ � [ 2 � [ 2)2 � [e[)[ � �\� 2 � [)[ �
� K � �\� [)[ � [ � 2 �\� [ 2)2)2)2 � [)[ 2)2 �T� � � [ �T� 2)2)2 � 2 �\� 2)2 � [)[ 2 [ �\�\� [)[)[ �\� 2
I N_� � [ 2 � [)[ 2 � [)[ 2 [ 2 � [ 2)2 � 2)2 [ � � [ 2)2 � 2 �T�f� 2 � � [ 2)2)2 �T� 2)2 � � [ �\� [ 2 [
I�K � 2)2 � [ � 2)2)2)2 �d� 2)2 � 2 � �\� 2 [g[ � 2)2)2 � � 2 � [f[ � 2 � 2 �\�\� � � � 2 [ 2 � [ �\� [ �
K N_�b[)[ 2)2 [ � [ � 2 � 2 � 2 [ 2)2)2 � [ [ � 2)2 � 2)2)2)2)2 [)[ 2)2 �T� 2 � 2 � 2 � [ �T� 2 � [ 2 �
K%K � 2 � [)[ �\�\� 2 [ �h� � [ � 2)2 � � � [ � [ � [ 2 � [)[ 2)2 [ �\�\� [)[ � � � [ � � 2 � [ � �\�\�\�
� N_�b[ 2 � �\�\�\� 2 � [ 2

�

����iEUD��$�39<
�����

�W|U]V�50�L]ROiWXP�N|SHQ\IHKpUMH�JpQMpQHN��F'16��

QXNOHRWLG�VRUUHQGMH�

�

�
� � [ � 2 [ � [ � � � � � �T� [)[ 2 � [ 2 � 2 � 2 � 2)2 [ � 2 �\�\� 2 � 2 � 2 � [ � 2 [ � 2)2 [ � 2 �
K � �\�\� [)[ � �\�\�\� �T� � [ � 2 � � 2 � �\�\�\� 2 � � 2 � 2 2 �\� 2)2 � 2)2 � � 2 [ �\�\� [ 2)2 � 2
��N_� �\� 2 � � 2)2 � 2 [ 2 � 2 [ 2 [)[ � [)[ � 2 [)[)[ � [ 2 �\�i� � [ � � 2 �\� [ � [)[ � [ 2 � � � � 2
� K � � � �\�\�\� 2)2 �\� �T� [ � 2 �\� 2 �\� 2)2 [ � � �\� 2 [ 2 � 2)2)2)2 [ � [ �T� [)[)[ �\� [ � � [ �
	 N_� � [ �\� [ � [)[ 2 � [ 2 �\� � 2 � � [ 2 �\� 2 [)[ � [ 2 � [ �\� [ � [ 2 �\� � � [ � � [ � 2 [ � 2 [
	�K � � [ 2 � � 2 � [ � � � [)[ 2 � � � 2 � � � [ � �\� [)[)[ � [J[ � [ �\� [ � [ 2 �j�\� � [ � � 2 � 2)2
� N_� � 2 [ � [ 2 � � [ � 2)2)2 � �\� � 2)2 � � 2 [)[ 2 [ 2 �

�

���� iEUD�� $� 39<
�����

� W|U]V� 50� L]ROiWXP� �
� YpJ� QHP� NyGROy� UpJLyMiQDN�

�F'16��QXNOHRWLG�VRUUHQGMH�

�



�
�
�
�
�
�
���

�
� [)[ 2)2)2 � [ 2 � 2 � 2)2 �\� [ 2 � [ � 2 [)[ 2 [)[ 2)2 [ � [ � � 2)2 [ 2)2 [)[ 2 � [ � 2)2)2)2 � 2
K � 2 [ 2 [ � 2)2 [)[ � 2 [ � 2 �\� � 2)2 �]� 2)2)2 � � � � 2)2 � 2)2 [)[ 2)2)2)2 [^[ 2)2)2)2 [)[ 2 � [
��N_� � [ 2)2 � [ �\� [)[ 2)2 � 2 � � � [)[ 2]2 � � � 2 � 2 � � [ � [ �T� 2 � [ 2)2 �`� 2 [ 2 [ � � 2 � �
� K � 2 � [ � �T� 2)2)2)2 � [ 2 [ 2)2 � [ �T�a� 2)2 [ 2 [ � 2)2)2 [)[ � [ � 2)2 � � [ � 2 � � 2)2)2 �\�\�
	 N_�b[)[ 2)2 � 2 � �\� 2 � � � [ 2 [ � 2 � [ � � �T� 2 � 2 [ � 2]2)2 �\� [ 2 � 2 � � � � 2)2)2 � 2 � � �
	�K �b[ 2 [ � 2)2 � � � 2c2 � � 2 � 2 [ �\�\� [ 2 � 2 � [ � [)[ � 2 � [ 2)2 [ � [)[ � 2 � 2)2 � �\� [ � 2
� N_� � 2 � [ 2 � 2 � 2 [][ 2 [ 2)2)2 � � [ 2d2)2 � [ �T� 2)2 � � [ � [ 2 � [ 2)2 � [e[)[ � �\� 2 � [)[ �
� K � �\� [)[ � [ � 2 �\� [ 2)2)2)2 � [)[ 2)2 �T� � � [ �T� 2)2)2 � 2 � � 2)2 � [)[ 2 [ �\�\� [)[)[ �\� 2
I N_� � [ 2 � [)[ 2 � [)[ 2 [ 2 � [ 2)2 � 2)2 [ � � [ 2)2 � 2 �T�f� 2 � � [ 2)2)2 �T� 2)2 � � [ �\� [ 2 [
I�K � 2)2 � [ � 2)2)2)2 �d� 2)2 � 2 � �\� 2 [g[ � 2)2)2 � � 2 � [f[ � 2 � 2 �\�\� � � � 2 [ 2 � [ �\� [ �
K N_� 2 [ 2)2 [ � [ � 2 � 2 � 2 [ 2)2)2 � [ � [ � 2)2 � 2)2)2)2)2 [)[ 2)2 �T� 2 � 2 � 2 � [ �T� 2 � [ 2 �
K%K � 2 � [)[ �\�\� 2 [ �h� � [ � 2)2 � � � [ � [ � [ 2 � 2 [ 2)2 [ �\�\� [)[ � � � [ � � 2 � [ � �\�\�\�
� N_�b[ 2 � �\�\�\� 2 � [ 2

�

����iEUD��$�39<
�����

�W|U]V�00�L]ROiWXP�N|SHQ\IHKpUMH�JpQMpQHN��F'16��

QXNOHRWLG�VRUUHQGMH�

�

�
� � [ � 2 [ � [ � � � � � �T� [)[ 2 � [ 2 � 2 � 2 � 2)2 [ � 2 �\�\� 2 � 2 � 2 � [ � 2 [ � 2)2 [ � 2 �
K � �\�\� [)[ � �\�\�\� �T� � [ � 2 � � 2 � �\�\�\� 2 � � 2 � 2 2 �\� 2)2 � 2)2 � � 2 [ �\�\� [ 2)2 � 2
��N_� �\� 2 � � 2)2 � 2 [ 2 � 2 [ 2 [)[ � [)[ � 2 [)[)[ � [ 2 �\�i� � [ � � 2 �\� [ � [)[ � [ 2 � � � � 2
� K � � � �\�\�\� 2)2 �\� �T� [ � 2 �\� 2 �\� 2)2 [ � � �\� 2 [ 2 � 2)2)2)2 [ � [ �T� [)[)[ �\� [ � � [ �
	 N_� � [ �\� [ � [)[ 2 � [ 2 �\� � 2 � � [ 2 �\� 2 [)[ � [ 2 � [ �\� [ � [ 2 �\� � � [ � � [ � 2 [ � 2 [
	�K � � [ 2 � � 2 � [ � � � [)[ 2 � � � 2 � � � [ � �\� [)[)[ � [J[ � [ �\� [ � [ 2 �j�\� � [ � � 2 � 2)2
� N_� � 2 [ � [ 2 � � [ � 2)2)2 � �\� � 2)2 � � 2 [)[ 2 [ 2 �

�

���� iEUD��$�39<
�����

� W|U]V�00� L]ROiWXP��
� YpJ� QHP�NyGROy� UpJLyMiQDN�

�F'16��QXNOHRWLG�VRUUHQGMH�

�



�
�
�
�
�
�
���

�
� [)[ 2)2)2 � [ 2 � 2 � 2)2 � � [ 2 � [ � 2 [)[ 2 [)[ 2)2 [ � 2 � � 2)2 [ 2)2 [)[ 2 � [ � 2)2)2)2 � 2
K � 2 [ 2 [ � 2)2 [)[ � 2 [ � 2 �\� � 2)2 �]� 2)2)2 � � � � 2)2 � 2)2)2 [ 2)2)2)2 [^[ 2)2)2)2 [)[ 2 � [
��N_� � [ 2)2 � [ �\� [)[ 2)2 � 2 � � � [)[ 2]2 � � � 2 � 2 � � [ � [ �T� 2 � [ 2)2 �`� 2)2)2 [ � � 2 � �
� K � 2 � [ � �T� 2)2)2)2 � [ 2 [ 2)2 � [ �T�a� 2)2 [ 2 [ � 2)2)2 [)[ � [ � 2)2 � � [ � 2 � � 2)2)2 �\�\�
	 N_�b[)[ 2)2 � 2 � �\� 2 � � � [ 2 [ � 2 � [ � � �T� 2 � 2 [ � 2]2 �\�\� [ 2 � 2 � � � � 2)2)2 � 2 � � �
	�K �b[ 2 [ � 2)2 � � � 2c2 � � 2 � 2 [ �\�\� [ 2 � 2 � [ � [)[ � 2 � [ 2)2 [ � [)[ � 2 � 2)2 � �\� [ � 2
� N_� � 2 � [ 2 � 2 � 2 [][ 2 [ 2)2)2 � � [ 2d2)2 � [ �T� 2)2 � � [ � [ 2 � [ 2)2 � [e[)[ � �\� 2 � [)[ �
� K � �\� [)[ � [ � 2 �\� [ 2)2)2)2 � [)[ 2)2 �T� � � [ �T� 2)2)2 � 2 � � 2)2 � [)[ 2 [ �\�\� [)[)[ �\� 2
I N_� � [ 2 � [)[ 2 � [)[ 2 [ 2 � [ 2)2 � 2)2 [ � � [ 2)2 � 2 �T�f� 2 � � [ 2)2)2 �T� 2)2 � � [ �\� [ 2 [
I�K � 2)2 � [ � 2)2)2)2 �d� 2)2 � 2 � �\� 2 [g[ � 2)2)2 � � 2 � [f[ � 2 � 2 �\�\� � � � 2 [ 2 � [ �\� [ �
K N_� 2 [ 2)2 [ � [ � 2 � 2 � 2 [ 2)2)2 � [ � [ � 2)2 � 2)2)2)2)2 [)[ 2)2 �T� 2 � 2 � 2 � [ �T� 2 � [ 2 �
K%K � 2 � [)[ �\�\� 2 [ �h� � [ � 2)2 � � � [ � [ � [ 2 � [)[ 2)2 [ �\�\� [)[ � � � [ �T� 2 � [ � �\�\�\�
� N_�b[ �T� �\�\�\� 2 � [ 2

�

���� iEUD�� $� 39<
�����

� W|U]V� 39������ L]ROiWXP� N|SHQ\IHKpUMH� JpQMpQHN�

�F'16��QXNOHRWLG�VRUUHQGMH�

�

�
� � [ � 2 [ � [ � � � � � �T� [)[ 2 � [ 2 � 2 � 2 � 2)2 [ � 2 �\�\� 2 � 2 � 2 � [ � 2 [ � 2)2 [ � 2 �
K � �\�\� [)[ � �\�\�\� �T� � [ � 2 � � 2 � �\�\�\� 2 � � 2 � 2 2 �\� 2)2 � 2)2 � � 2 [ �\�\� [ 2)2 � 2
��N_� �\� 2 � � 2)2 � 2 [ 2 � 2 [ 2 [)[ � [)[ � 2 [)[ 2 � [ 2 �\�i� � [ � � 2 �\� [ � [)[ � [ 2 � � � � 2
� K � � � �\�\�\� 2)2 �\� �T� [ � 2 �\� 2 �\� 2)2 [ � � �\� 2 [ 2 � 2)2)2)2 [ � [ �T� [)[)[ �\� [ � � [ �
	 N_� � [ �\� [ � [)[ 2 � [ 2 �\� � 2 � � [ 2 �\� 2 [)[ � [ 2 � [ �\� [ � [ 2 �\� � � [ � � [ � 2 [ � 2 [
	�K � � [ 2 � � 2 � [ � � � [)[ 2 � � � 2 � � � [ � �\� [)[)[ � [J[ � [ �\� [ � [ 2 �j�\� � [ � � 2 � 2)2
� N_� � 2 [ � [ 2 � � [ � 2)2)2 � �\� � 2)2 � � 2 [)[ 2 [ 2 �

�

���� iEUD�� $� 39<
�����

� W|U]V� 39������ L]ROiWXP� �
� YpJ� QHP� NyGROy�

UpJLyMiQDN��F'16��QXNOHRWLG�VRUUHQGMH�

�



�
�
�
�
�
�
���

�
� [)[ 2)2)2 � [ 2 � 2 � 2)2 �\� [ 2 � [ � 2 [)[ 2 [)[ 2)2 [ � 2 � � 2)2 [ 2)2 [)[ 2 � [ � 2)2)2)2 � 2
K � 2 [ 2 [ � 2)2 [)[ � 2 � � 2 �\� � 2)2 �l� 2)2)2 � � � � 2)2 � 2)2 [)[ 2)2)2)2 [^[ 2)2)2)2 [)[ 2 � [
��N_� � [ 2)2 � [ �\� [)[ 2)2 � 2 � � � [)[ 2]2 � � � 2 � 2 � � [ � [ �T� 2 � [ 2)2 �`� 2)2)2 [ � � 2 � �
� K � 2 � [ � �T� 2)2)2)2 � [ 2 [ 2)2 � [ �T�a� 2)2 [ 2 [ � 2)2)2 [)[ � [ � 2)2 � � [ � 2 � � 2)2)2 �\�\�
	 N_�b[)[ 2)2 � 2 � �\� 2 � � � [ 2 [ � 2 � [ � � �T� 2 � 2 [ � 2]2)2 �\� [ 2 � 2 � � � � 2)2)2 � 2 � � �
	�K �b[ 2 [ � 2)2 � � � 2c2 � � 2 � 2 [ �\�\� [ 2 � 2 � [ � [)[ � 2 � [ 2)2 [ � [)[ � 2 � 2)2 � �\� [ � 2
� N_� � 2 � [ 2 � 2 � 2 � [ 2 [ 2)2)2 � � [ 2d2)2 � [ �T� 2)2 � � [ � [ 2 � [ 2)2 � [e[)[ � �\� 2 � [)[ �
� K � �\� [)[ � [ � 2 �\� [ 2)2)2)2 � [)[ 2)2 �T� � � [ �T� 2)2)2 � 2 � � 2)2 � [)[ 2 [ �\�\� [)[)[ �\� 2
I N_� � [ 2 � [)[ 2 � [)[ 2 [ 2 � [ 2)2 � 2)2 [ � � [ 2)2 � 2 �T�f� 2 � � [ 2)2)2 �T� 2)2 � � [ �\� [ 2 [
I�K � 2)2 � [ � 2)2)2)2 �d� 2)2 � 2 � �\� 2 [g[ � 2)2)2 � � 2 � [f[ � 2 � 2 �\�\� � � � 2 [ 2 � [ �\� [ �
K N_� 2 [ 2)2 [ � [ � 2 � 2 � 2 [ 2)2)2 � [ � [ � 2)2 � 2 [ 2)2)2 [)[ 2)2 �T� 2 � 2 � 2 � [ �T� 2 � [ 2 �
K%K � 2 � [)[ �\�\� 2 [ �h� � [ � 2)2 � � � [ � [ � [ 2 � [)[ 2)2 [ �\� 2 [)[ � � � [ � � 2 � [ � �\�\�\�
� N_�b[ 2 � �\�\�\� 2 � [ 2

�

���� iEUD�� $� 39<
�����

� W|U]V� 39������ L]ROiWXP� N|SHQ\IHKpUMH� JpQMpQHN�

�F'16��QXNOHRWLG�VRUUHQGMH�

�

�
� � [ � 2 [ � [ � � � � � �T� [)[ 2 � [ 2 � 2 � 2 � 2)2 [ � 2 �\�\� 2 � 2 � 2 � [ � 2 [ � 2)2 [ � 2 �
K � �\�\� [)[ � �\�\�\� �T� � [ � 2 � � 2 � �\�\�\� 2 � � 2 � 2 2 �\� 2)2 � 2)2 � � 2 [ �\�\� [ 2)2 � 2
��N_� �\� 2 � � 2)2 � 2 [ 2 � 2 [ 2 [)[ � [)[ � 2 [)[)[ � [ 2 �\�i� � [ � � 2 �\� [ � [)[ � [ 2 � � � � 2
� K � � � �\�\�\� 2)2 �\� �T� [ � 2 �\� 2 �\� 2)2 [ � � �\� 2 [ 2 � 2)2)2)2 [ � [ �T� [)[)[ �\� [ � � [ �
	 N_� � [ �\� [ � [)[ 2 � [ 2 �\� � 2 � � [ 2 �\� 2 [)[ � [ 2 � [ �\� [ � [ 2 �\� � � [ � � [ � 2 [ � 2 [
	�K � � [ 2 � � 2 � [ � � � [)[ 2 � � � 2 � � � [ � �\� [)[)[ � [J[ � [ �\� [ � [ 2 �j�\� � [ � � 2 � 2)2
� N_� � 2 [ � [ 2 � � [ � 2)2)2 � �\� � 2)2 � � 2 [)[ 2 [ 2 �

�

���� iEUD�� $� 39<
�����

� W|U]V� 39������ L]ROiWXP� �
� YpJ� QHP� NyGROy�

UpJLyMiQDN��F'16��QXNOHRWLG�VRUUHQGMH�



�
�
�
�
�
�
���

�
�
� m n%o"Tp [)[ 2)2)2 � [ 2 � 2 � 2)2 � � [ 2 � [ � 2 [)[ 2 [)[ 2)2 [ � 2 � � 2)2 [ 2)2 [)[ 2 � [ � 2)2)2)2 � 2
��q�r)s [)[ 2)2)2 � [ 2 � 2 � 2)2 � � [ 2 � [ � 2 [)[ 2 [)[ 2)2 [ � 2 � � 2)2 [ 2)2 [)[ 2 � [ � 2)2)2)2 � 2
t � � [)[ 2)2)2 � [ 2 � 2 � 2)2 �\� [ 2 � [ � 2 [)[ 2 [)[ 2)2 [ � 2 � � 2)2 [ 2)2 [)[ 2 � [ � 2)2)2)2 � 2
pup [)[ 2)2)2 � [ 2 � 2 � 2)2 �\� [ 2 � [ � 2 [)[ 2 [)[ 2)2 [ � [ � � 2)2 [ 2)2 [)[ 2 � [ � 2)2)2)2 � 2
��q � N I%I � [)[ 2)2)2 � [ 2 � 2 � 2)2 �\� [ 2 � [ � 2 [)[ 2 [)[ 2)2 [ � 2 � � 2)2 [ 2)2 [)[ 2 � [ � 2)2)2)2 � 2
�  � 	 [)[ 2)2)2 � [ 2 � 2 � 2)2 � � [ 2 � [ � 2 [)[ 2 [)[ 2)2 [ �v� 2 � 2)2 [ 2)2 [)[ 2 � [ � 2)2)2)2 � 2
��q � N I ��Nw[)[ 2)2)2 � [ 2 � 2 � 2)2 � � [ 2 � [ � 2 [)[ 2 [)[ 2)2 [ � 2 � � 2)2 [ 2)2 [)[ 2 � [ � 2)2)2)2 � 2
� � � M [)[ 2)2)2 � [ 2 � 2 � 2)2 �\� [ 2 � [ � 2 [)[ 2 [)[ 2)2 [ � 2 � � 2)2 [ 2)2 [)[ 2 � [ � 2)2)2)2 � 2
��q�r�x0y [ � 2)2)2 � [ 2 � 2 � 2)2 �\� [ 2 � [ � 2 [)[ 2 [)[ 2)2 [ � 2)2 � 2)2 [ 2)2)2 [ 2 � [ � 2)2)2)2 �T�
��q�r�zW{ [)[ 2)2)2 � [ 2 � 2 � 2)2 � � [ 2 � [ � 2 [)[ 2 [)[ 2)2 [ � 2 � � 2)2 [ 2)2)2 [ 2 � [ � 2)2)2)2 � 2
��q�r)|�} [ � 2)2)2 � [ 2 � 2 � 2)2 �\� [ 2 � [ � 2 [)[ 2 [)[ 2)2)2 � 2)2 � 2)2 [ 2)2)2 [ 2 � [ � 2)2)2)2 �T�
��q�r�~ � [ � 2)2)2 � [ 2 � 2 � 2)2 �\� [ 2 � [ � � [)[ 2 [)[)[ 2 [ � 2 [ � 2)2 [ 2)2)2 [ 2 � [ � [ 2)2 [ �T�

�
�

n�m m�o%o"Tp 2 [ 2 [ � 2)2 [)[ � 2 [ � 2 �\� � 2)2 �f� 2)2)2 � � � � 2)2 � 2)2 [)[ 2)2)2)2 [^[ 2)2)2)2 [)[ 2 � [
��q�r)s 2 [ 2 [ � 2)2 [)[ � 2 [ � 2 �\� � 2)2 �f� 2)2)2 � � � � 2)2 � 2)2 [)[ 2)2)2)2 [^[ 2)2)2)2 [)[ 2 � [
t � � 2 [ 2 [ � 2)2 [)[ � 2 [ � 2 �\� � 2)2 �f� 2)2)2 � � � � 2)2 � 2)2 [)[ 2)2)2)2 [^[ 2)2)2)2 [)[ 2 � [
pup 2 [ 2 [ � 2)2 [)[ � 2 [ � 2 �\� � 2)2 �f� 2)2)2 � � � � 2)2 � 2)2 [)[ 2)2)2)2 [^[ 2)2)2)2 [)[ 2 � [
��q � N I%I ��2 [ 2 [ � 2)2 [)[ � 2 � � 2 �\� � 2)2 ��� 2)2)2 � � � � 2)2 � 2)2 [)[ 2)2)2)2 [^[ 2)2)2)2 [)[ 2 � [
�  � 	 2 [ 2 [ � 2)2 [)[ � 2 [ � 2 �\� � 2)2 �f� 2)2)2 � � � � 2)2 � 2)2 [)[ 2)2)2)2 [^[ 2)2)2)2 [)[ 2 � [
��q � N I ��N 2 [ 2 [ � 2)2 [)[ � 2 [ � 2 �\� � 2)2 �f� 2)2)2 � � � � 2)2 � 2)2)2 [ 2)2)2)2 [^[ 2)2)2)2 [)[ 2 � [
� � � M 2 [ 2 [ � 2)2 [)[ � 2 [ � 2 �\� � 2)2 �f� 2)2)2 � � � � 2)2 � 2)2 [)[ 2)2)2)2 [^[ 2)2)2)2 [)[ 2 � [
��q�r�x0y 2 [ 2 [ � 2 [)[)[ � 2 [ � 2 � �T� 2 [ �`� 2)2)2 �T�T� [ 2)2 � 2)2)2 [)[ 2)2)2 [^[ 2 � 2)2 [)[ 2 � [
��q�r�zW{ 2 [ 2 [ � 2)2 [)[ � 2 � � 2 �\� � 2)2 ��� 2)2)2 � �T�T� 2)2 � 2)2 [)[ 2)2)2)2 [^[ 2)2)2)2 [)[ 2 � [
��q�r)|�} 2 [ 2 [ � 2)2)2 [ � 2 [ � 2 � 2 � 2 [ � � 2)2)2 �T� � [ 2 [ � 2)2 [)[)[ 2)2)2)2 [ 2 � 2)2)2 [ 2 � [
��q�r�~ � 2 [ 2)2 � 2 [)[ 2 � 2 [ � 2 � �T� 2)2 �`� 2)2 [ �\� � � 2)2 � 2)2 [)[)[ 2)2)2 [^[ 2 � 2)2 [)[ 2 � [



�
�
�
�
�
�
���

�
�

m�o�m m�n%o"Tp � [ 2)2 � [ �\� [)[ 2)2 � 2 � � � [)[ 2f2 � � � 2 � 2 � � [ � [ �T� 2 � [ 2)2 �`� 2)2)2 [ � � 2 � �
��q�r)s � [ 2)2 � [ �\� [)[ 2)2 � 2 � � � [)[ 2f2 � � � 2 � 2 � � [ � [ �T� 2 � [ 2)2 �`� 2)2)2 [ � � 2 � �
t � � � [ 2)2 � [ �\� [)[ 2)2 � 2 � � � [)[ 2f2 � � � 2 � 2 � � [ � [ �T� 2 � [ 2)2 �`� 2)2)2 [ � � 2 � �
pup � [ 2)2 � [ �\� [)[ 2)2 � 2 � � � [)[ 2f2 � � � 2 � 2 � � [ � [ �T� 2 � [ 2)2 �`� 2 [ 2 [ � � 2 � �
��q � N I%I � � [ 2)2 � [ �\� [)[ 2)2 � 2 � � � [)[ 2f2 � � � 2 � 2 � � [ � [ �T� 2 � [ 2)2 �`� 2)2)2 [ � � 2 � �
�  � 	 � [ 2)2 � [ �\� [)[ 2)2 � 2 � � � [)[ 2f2 � � � 2 � 2 � � [ � [ �T� 2 � [ 2)2 �`� 2)2)2 [ �T� 2 � �
��q � N I ��N � [ 2)2 � [ �\� [)[ 2)2 � 2 � � � [)[ 2f2 � � � 2 � 2 � � [ � [ �T� 2 � [ 2)2 �`� 2)2)2 [ � � 2 � �
� � � M � [ 2)2 � [ �\� [)[ 2)2 � 2 � � � [)[ 2f2 � � � 2 � 2 � � [ � [ �T� 2 � [ 2)2 �`� 2)2)2 [ �T� 2 � �
��q�r�x0y �\� 2)2 � [ � 2 [)[ � 2 � 2 � � � [)[)[ 2 � 2 � 2 � 2 � � [ � [ �T� [ 2 [ 2)2 � � 2)2 [)[ � � 2 � �
��q�r�zW{ � [ 2)2 � [ �\� [)[ 2)2 � 2 � � � [)[ 2f2 � � � 2 � 2 � � [ � [ �T� 2 � [ 2)2 �`� 2)2 [)[ � � 2 � �
��q�r)|�} � [ 2)2 � [ �\� [)[ � 2 � 2 � � � [)[)[ 2 � 2 � 2 � 2 � � [ � [ �T� [ 2 [ 2)2 � � 2)2 [)[ � � 2 � �
��q�r�~ � � [ 2)2 � [ � � [)[ � 2 � 2 � � � [)[)[ 2 � 2 � 2 � 2 � � [ � 2 �T� 2)2 [ 2)2 � 2)2)2 [)[ � � 2 � 2

�
�

m�n�m �+o%o"Tp 2 � [ � �T� 2)2)2)2 � [ 2 [ 2)2 � [ �T�i� 2)2 [ 2 [ � 2)2)2 [)[ � [ � 2)2 � � [ � 2 � � 2)2)2 �\�\�
��q�r)s 2 � [ � �T� 2)2)2)2 � [ 2 [ 2)2 � [ �T�i� 2)2 [ 2 [ � 2)2)2 [)[ � [ � 2 [ � � [ � 2 � � 2)2)2 �\�\�
t � � 2 � [ � �T� 2)2)2)2 � [ 2 [ 2)2 � [ �T�i� 2)2 [ 2 [ � 2)2)2 [)[ � [ � 2)2 � � [ � 2 � � 2)2)2 �\�\�
pup 2 � [ � �T� 2)2)2)2 � [ 2 [ 2)2 � [ �T�i� 2)2 [ 2 [ � 2)2)2 [)[ � [ � 2)2 � � [ � 2 � � 2)2)2 �\�\�
��q � N I%I ��2 � [ � �T� 2)2)2)2 � [ 2 [ 2)2 � [ �T�i� 2)2 [ 2 [ � 2)2)2 [)[ � [ � 2)2 � � [ � 2 � � 2)2)2 �\�\�
�  � 	 2 � [ � �T� 2)2)2)2 � [ 2 [ 2)2 � [ �T�i� 2)2 [ 2 [ � 2)2)2 [)[ � [ � 2)2 � � [ � 2 � � 2)2)2 �\�\�
��q � N I ��N 2 � [ � �T� 2)2)2)2 � [ 2 [ 2)2 � [ �T�i� 2)2 [ 2 [ � 2)2)2 [)[ � [ � 2)2 � � [ � 2 � � 2)2)2 �\�\�
� � � M 2 � [ � �T� 2)2)2)2 � [ 2 [ 2)2 � [ �T�i� 2)2 [ 2 [ � 2)2)2 [)[ �\� � 2)2 � � [ � 2 � � 2)2)2 �\�\�
��q�r�x0y 2 � [ � �T� 2)2)2)2 � [ 2 [ 2)2 � [ �T�i� 2 � 2)2 [ � 2)2 [�[)[ 2 [ � 2)2 �T� [ � [ �T� 2)2)2 � �\�
��q�r�zW{ 2 � [ � �T� 2)2)2)2 � [ 2 [ 2)2 � [ �T�i� 2 � 2)2 [ � 2)2 [�[)[ 2 [ � 2)2 �T� [ � [ � � 2)2)2 �\�\�
��q�r)|�} 2 � [ � �T� 2)2)2)2 � [ 2 [ 2)2 � [ �T�i� 2 [ 2)2 [ � 2)2 [�[)[ 2 [ � 2 [ �T� [ � [ � � � 2)2 � �\�
��q�r�~ � 2 � [ � � 2)2)2)2)2 � [ 2 [ 2)2 � [ �T� � 2)2)2)2 [ � 2)2)2 [)[ 2 [ � 2 [ �T� [ � [ � � [ 2)2 � �\�



�
�
�
�
�
�
���

�
�

�+o�m �+n%o"Tp [ 2)2)2 � 2 � �\� 2 � � � [ 2 [ � 2 � [ � � �T� 2 � 2 [ � 2i2)2 �\� [ 2 � 2 � � � � 2)2)2 � 2 � � �
��q�r)s [ 2)2)2 � 2 � �\� [ � � � [ 2 [ � 2 � [ � � �T� 2 � 2 [ � 2i2)2 �\� [ 2 � 2 � � � � 2)2)2 � 2 � � �
t � � [)[ 2)2 � 2 � �\� 2 � � � [ 2 [ � 2 � [ � � �T� 2 � 2 [ � 2i2)2 �\� [ 2 � 2 � � � � 2)2)2 � 2 � � �
pup [)[ 2)2 � 2 � �\� 2 � � � [ 2 [ � 2 � [ � � �T� 2 � 2 [ � 2i2)2 �\� [ 2 � 2 � � � � 2)2)2 � 2 � � �
��q � N I%I � [)[ 2)2 � 2 � �\� 2 � � � [ 2 [ � 2 � [ � � �T� 2 � 2 [ � 2i2)2 �\� [ 2 � 2 � � � � 2)2)2 � 2 � � �
�  � 	 [)[ 2)2 � 2 � �\� 2 � � � [ 2 [ � 2 � [ � � �T� 2 � 2 [ � 2i2)2 �\� [ 2 � 2 � � � � 2)2)2 � 2 � � �
��q � N I ��Nw[)[ 2)2 � 2 � �\� 2 � � � [ 2 [ � 2 � [ � � �T� 2 � 2 [ � 2i2 �\�\� [ 2 � 2 � � � � 2)2)2 � 2 � � �
� � � M [)[ 2)2 � 2 � �\� 2 � � � [ 2 [ � 2)2 [ � � �T� [ � 2 [ � 2i2)2 �\� [ 2 � 2 � � � � 2)2)2 � 2 � � �
��q�r�x0y 2 [ 2)2 � 2 �\�\� [ � �\� [ 2 [ � 2 � [ � � �T� 2 � 2)2 � 2i2)2 �\� [ 2 � 2 �\�j� � 2)2)2 � 2 � � �
��q�r�zW{ 2 [ 2)2 � 2 � �\� [ � �\� [ 2 [ � 2 � [ � � �T� 2 � 2)2 � 2i2)2 �\� [ �\� 2 �\��� � 2)2)2 � 2 � � �
��q�r)|�} 2 [ 2)2 � 2 � �\� [ � � � [ 2 [ � 2 � [ � � �T� 2 � 2)2 � 2i2)2 �\� [ 2 � 2 � � � � 2)2)2 � 2 � � �
��q�r�~ � 2 [ 2)2 � 2 � �\� 2 � � � [ 2 [ � 2 � [ � � �T� 2 � 2)2 � 2 [ 2 � 2 [ 2 � 2 � � � � 2)2)2 � 2 � � �

�
�

�+n�m �+o%o"Tp [ 2 [ � 2)2 � � � 2c2 � � 2 � 2 [ �\�\� [ 2 � 2 � [ � [)[ � 2 � [ 2)2 [ � [)[ � 2 � 2)2 � �\� [ � 2
��q�r)s [ 2 [ � 2)2 � � � 2c2 � � 2 � 2 [ �\�\� [ 2 � 2 � [ � [)[ � 2 � [ 2)2 [ � [)[ � 2 � 2)2 � �\� [ � 2
t � � [ 2 [ � 2)2 � � � 2c2 � � 2 � 2 [ �\�\� [ 2 � 2 � [ � [)[ � 2 � [ 2)2 [ � [)[ � 2 � 2)2 � �\� [ � 2
pup [ 2 [ � 2)2 � � � 2c2 � � 2 � 2 [ �\�\� [ 2 � 2 � [ � [)[ � 2 � [ 2)2 [ � [)[ � 2 � 2)2 � �\� [ � 2
��q � N I%I � [ 2 [ � 2)2 � � � 2c2 � � 2 � 2 [ �\�\� [ 2 � 2 � [ � [)[ � 2 � [ 2)2 [ � [)[ � 2 � 2)2 � �\� [ � 2
�  � 	 [ 2 [ � 2)2 � � � 2c2 � � 2 � 2 [ �\�\� [ 2 � 2 � [ � [)[ � 2 � [ 2)2 [ � [)[ � 2 � 2)2 � �\� [ � 2
��q � N I ��Nw[ 2 [ � 2)2 � � � 2c2 � � 2 � 2 [ �\�\� [ 2 � 2 � [ � [)[ � 2 � [ 2)2 [ � [)[ � 2 � 2)2 � �\� [ � 2
� � � M [ 2 [ � 2)2 � � � 2c2 � � 2 � 2 [ �\�\� [ 2 � 2 � [ � [)[ � 2 � [ 2)2 [ � 2 [ � 2 � 2)2 � �\� [ � 2
��q�r�x0y [)[)[ � 2)2 � � � 2c2 � � 2 � 2 [ �\�\� [ 2 � 2 � [ � [)[ � 2 � [ 2 [)[ � 2 [ � [ � [)[ 2 � [)[ � 2
��q�r�zW{ [)[)[ � 2)2 � � � 2c2 � � 2 � 2 [ �\�\� [ 2 � 2 � [ � [)[ � 2 � [ 2 [)[ � 2 [ � [ � [)[ 2 � [)[ � 2
��q�r)|�} [)[)[ � 2)2 � � � 2c2 � � 2 � 2 [ �\�\� [ 2 � 2 � [ � [)[ � 2 � [ 2 [)[ � [)[ � [ � [)[ 2 � [)[ � 2
��q�r�~ � [)[)[ � 2)2 � � � 2c2 � � 2 � 2 [ �\�\� [ 2 � 2 � [ � [)[ � 2 � [ 2)2 [ � 2 [ � [ � [)[ 2 � [)[ � 2



�
�
�
�
�
�
���

�
�

�+o�m �+n%o"Tp � 2 � [ 2 � 2 � 2 [][ 2 [ 2)2)2 � � [ 2�2)2 � [ �T� [ 2 � � [ � [ 2 � [ 2)2 � [e[)[ � �\� 2 � [)[ �
��q�r)s � 2 � [ 2 � 2 � 2 [][ 2 [ 2)2)2 � � [ 2�2)2 � [ �T� 2)2 � � [ � [ 2 � [ 2)2 � [e[)[ � �\� 2 � [)[ �
t � � � 2 � [ 2 � 2 � 2 [][ 2 [ 2)2)2 � � [ 2�2)2 � [ �T� 2)2 � � [ � [ 2 � [ 2)2 � [e[)[ � �\� 2 � [)[ �
pup � 2 � [ 2 � 2 � 2 [][ 2 [ 2)2)2 � � [ 2�2)2 � [ �T� 2)2 � � [ � [ 2 � [ 2)2 � [e[)[ � �\� 2 � [)[ �
��q � N I%I � � 2 � [ 2 � 2 � 2 � [ 2 [ 2)2)2 � � [ 2�2)2 � [ �T� 2)2 � � [ � [ 2 � [ 2)2 � [e[)[ � �\� 2 � [)[ �
�  � 	 � 2 � [ 2 � 2 � 2 [][ 2 [ 2)2)2 � � [ 2�2)2 � [ �T� 2)2 � � [ � [ 2 � [ 2)2 � [e[)[ � �\� 2 � [)[ �
��q � N I ��N � 2 � [ 2 � 2 � 2 [][ 2 [ 2)2)2 � � [ 2�2)2 � [ �T� 2)2 � � [ � [ 2 � [ 2)2 � [e[)[ � �\� 2 � [)[ �
� � � M � 2 � [ 2 � 2 � 2 [][ 2 [ 2)2)2 � � [ 2�2)2 � [ �T� 2)2 � � [ � [ 2 � [ 2)2 � [e[)[ � �\� 2 � [)[ �
��q�r�x0y � 2 � [ 2 � 2 � 2 [][ 2 [ 2)2)2 � � [ 2 [ 2 � [ �T� 2)2 � � [ � [ 2 � [ 2)2 � [e[)[ � �\� 2 � [)[ �
��q�r�zW{ � 2 � [ 2 � 2 � 2 [][ 2 [ 2)2)2 � � [ 2 [ 2 � [ �T� 2)2 � � [ � [ 2 � [ 2)2 � [e[)[ � �\� 2 � [)[ �
��q�r)|�} � 2 � [ 2 � 2 � 2 [][ 2 � 2)2)2 � � [ 2 [ 2 � [ �T� 2)2 � � [ � [ 2 � [ 2)2 � [e[)[ � �\� 2 � [)[ �
��q�r�~ � � 2 � [ 2 � 2 � 2 [][)[)[ 2)2)2 � 2 [ 2^2)2 � [ �T� 2)2 � � [ � [ 2 � [ 2)2 � [e[)[ � �\� 2 � [)[ �

�
�

�+n�m �%o%o"Tp �\� [)[ � [ � 2 �\� [ 2)2)2)2 � [)[ 2)2 �T� � � [ �T� 2)2)2 � 2 �\� 2)2 � [)[ 2 [ �\�\� [)[)[ �\� 2
��q�r)s �\� [)[ � [ � 2 �\� [ 2)2)2)2 � [)[ 2)2 �T� � � [ �T� 2)2)2 � 2 � � 2)2 � [)[ 2 [ �\�\� [)[)[ �\� 2
t � � �\� [)[ � [ � 2 �\� [ 2)2)2)2 � [)[ 2)2 �T� � � [ �T� 2)2)2 � 2 � � 2)2 � [)[ 2 [ �\�\� [)[)[ �\� 2
pup �\� [)[ � [ � 2 �\� [ 2)2)2)2 � [)[ 2)2 �T� � � [ �T� 2)2)2 � 2 � � 2)2 � [)[ 2 [ �\�\� [)[)[ �\� 2
��q � N I%I � �\� [)[ � [ � 2 �\� [ 2)2)2)2 � [)[ 2)2 �T� � � [ �T� 2)2)2 � 2 � � 2)2 � [)[ 2 [ �\�\� [)[)[ �\� 2
�  � 	 �\� [)[ � [ � 2 �\� [ 2)2)2)2 � [)[ 2)2 �T� � � [ �T� 2)2)2 � 2 � � 2)2 � [)[ 2 [ �\�\� [)[)[ �\� 2
��q � N I ��N �\� [)[ � [ � 2 �\� [ 2)2)2)2 � [)[ 2)2 �T� � � [ �T� 2)2)2 � 2 � � 2)2 � [)[ 2 [ �\�\� [)[)[ �\� 2
� � � M �\� [)[ � [ � 2 �\� [ 2)2)2)2 � [)[ 2)2 �T� � � [ �T� 2)2)2 � 2 � � 2)2 � [)[ 2 [ �\�\� [)[)[ �\� 2
��q�r�x0y �\� [)[ � [ � 2 �\� [ 2)2)2)2 � [)[ 2)2 �T� � � [ �T� 2)2)2 � [ � � 2)2 � [)[ 2 [ �\�\� [)[)[ �\� 2
��q�r�zW{ �\� [)[ � [ � 2 �\� [ 2)2)2)2 � [)[ 2)2 �T� � � [ �T� 2)2)2 � [ � � 2)2 � [)[ 2 [ �\�\� [)[)[ �\� 2
��q�r)|�} �\� [)[ � [ � 2 �\� [ 2)2)2)2 � [)[ 2)2 �T� � � [ �T� 2)2)2 � 2 � � 2)2 � [)[ 2 [ �\�\� [)[)[ �\� 2
��q�r�~ � �\� [)[ � [ � 2 �\� [ 2)2)2)2 � [)[ 2)2 �T� � � [ �T� 2)2)2 � [ � � 2)2 � [)[ 2 [ �\�\� [)[)[ �\� 2



�
�
�
�
�
�
���

�
�

�%o�m �%n%o"Tp � [ 2 � [)[ 2 � [)[ 2 [ 2 � [ 2)2 � 2)2 [ � � [ 2)2 � 2 �T�]� 2 � � [ 2)2)2 �T� 2)2 � � [ �\� [ 2 [
��q�r)s � [ 2 � [)[ 2 � [)[ 2 [ 2 � [ 2)2 � 2)2 [ � � [ 2)2 � 2 �T�]� 2 � � [ 2)2)2 �T� 2)2 � � [ �\� [ 2 [
t � � � [ 2 � [)[ 2 � [)[ 2 [ 2 � [ 2)2 � 2)2 [ � � [ 2)2 � 2 �T�]� 2 � � [ 2)2)2 �T� 2)2 � � [ �\� [ 2 [
pup � [ 2 � [)[ 2 � [)[ 2 [ 2 � [ 2)2 � 2)2 [ � � [ 2)2 � 2 �T�]� 2 � � [ 2)2)2 �T� 2)2 � � [ �\� [ 2 [
��q � N I%I � � [ 2 � [)[ 2 � [)[ 2 [ 2 � [ 2)2 � 2)2 [ � � [ 2)2 � 2 �T�]� 2 � � [ 2)2)2 �T� 2)2 � � [ �\� [ 2 [
�  � 	 � [ 2 � [)[ 2 � [)[ 2 [ 2 � [ 2)2 � 2)2 [ � � [ 2)2 � 2 �T�]� 2 � � [ 2)2)2 �T� 2)2 � � [ �\� [ 2 [
��q � N I ��N � [ 2 � [)[ 2 � [)[ 2 [ 2 � [ 2)2 � 2)2 [ � � [ 2)2 � 2 �T�]� 2 � � [ 2)2)2 �T� 2)2 � � [ �\� [ 2 [
� � � M � [ 2 � [)[ 2 � [)[ 2 [ 2 � [ 2)2 � 2)2 [ � � [ 2)2 � 2 �T�]� 2 � � [ 2)2)2 �T� 2)2 � � [ �\� [ 2 [
��q�r�x0y � [ 2 � [)[ 2 � [)[�[ 2)2 � [ 2)2 � 2)2 [ �\� [ 2 [ � 2 �T��� [ �\� [ 2)2)2 �T� 2)2 � � [ �\� [ 2 [
��q�r�zW{ � [ 2 � [)[ 2 � [)[�[ 2)2 � [ 2)2 � 2)2 [ �\� [ 2 [ � 2 �T��� [ �\� [ 2)2)2 �T� 2)2 � � [ �\� [ 2 [
��q�r)|�} � [ 2 � [)[ 2 � [)[�[ 2)2 � [ 2)2 � 2)2 [ �\� [ 2)2 � 2 �T��� [ �\� [ 2)2)2 �T� 2)2 �\� [ �\� [ 2 [
��q�r�~ � � [ 2 � [)[ 2 � [)[ 2)2 [ � [ 2)2 � 2)2 [ �\� [ 2)2 � 2 � �h� [ �\� [ 2)2)2 �T� 2)2 � � [ �\� [ 2 [
�
�

�%n�m n%o%o"Tp 2)2 � [ � 2)2)2)2 �d� 2)2 � 2 � �\� 2 [�[ � 2)2)2 � � 2 � [][ � 2 � 2 �\�\� � � � 2 [ 2 � [ �\� [ �
��q�r)s 2)2 � [ � 2)2)2)2 �d� 2)2 � 2 � �\� 2 [�[ � 2)2)2 � � 2 � [][ � 2 � 2 �\�\� � � � 2 [ 2 � [ �\� [ �
t � � 2)2 � [ � 2)2)2)2 �d� 2)2 � 2 � �\� 2 [�[ � 2)2)2 � � 2 � [][ � 2 � 2 �\�\� � � � 2 [ 2 � [ �\� [ �
pup 2)2 � [ � 2)2)2)2 �d� 2)2 � 2 � �\� 2 [�[ � 2)2)2 � � 2 � [][ � 2 � 2 �\�\� � � � 2 [ 2 � [ �\� [ �
��q � N I%I ��2)2 � [ � 2)2)2)2 �d� 2)2 � 2 � �\� 2 [�[ � 2)2)2 � � 2 � [][ � 2 � 2 �\�\� � � � 2 [ 2 � [ �\� [ �
�  � 	 2)2 � [ � 2)2)2)2 �d� 2)2 � 2 � �\� 2 [�[ � 2)2)2 � � 2 � [][ � 2 � 2 �\�\� � � � 2 [ 2 � [ �\� [ �
��q � N I ��N 2)2 � [ � 2)2)2)2 �d� 2)2 � 2 � �\� 2 [�[ � 2)2)2 � � 2 � [][ � 2 � 2 �\�\� � � � 2 [ 2 � [ �\� [ �
� � � M 2)2 � [ � 2)2)2)2 �d� 2)2 � 2 � �\� 2 [�[ � 2)2)2 � � 2 � [][ � 2 � 2 �\�\� � � � 2 [ 2 � [ �\� [ �
��q�r�x0y 2)2 � [ � 2)2)2)2 �d� 2)2 �T�T� �\� 2 [�[ � 2)2)2 � � 2 � [][ � 2 � 2 �\�\� � � � 2 [ 2 � [ �\� [ �
��q�r�zW{ 2)2 � [ � 2)2)2)2 �d� 2)2 �T�T� �\� 2 [�[ � 2)2)2 � � 2 � [][ � 2 � 2 �\�\� � � � 2 [ 2 � [ �\� [ �
��q�r)|�} 2)2 � [ � 2)2)2)2 �d� 2)2 �T�T� �\� 2 [�[ � 2)2)2 � � 2 � [][ � 2 � 2 �\�\� � � � 2 [ 2 � [ �\� [ �
��q�r�~ � 2)2 � [ � 2)2)2)2 �d� [ 2 �T�T� �\� 2 [�[ � 2)2)2 � � 2 � [][ � 2 � 2 �\�\� � � � 2 [ 2 � [ �\� [ �



�
�
�
�
�
�
���

�
�

n%o�m n%n%o"Tp [)[ 2)2 [ � [ � 2 � 2 � 2 [ 2)2)2 � [ � [ � 2)2 � 2)2)2)2)2 [)[ 2)2 �T� 2 � 2 � 2 � [ �T� 2 � [ 2 �
��q�r)s 2 [ 2)2 [ � [ � 2 � 2 � 2 [ 2)2)2 � [ � [ � 2)2 � 2)2)2)2)2 [)[ 2)2 �T� 2 � 2 � 2 � [ �T� 2 � [ 2 �
t � � 2 [ 2)2 [ � [ � 2 � 2 � 2 [ 2)2)2 � [ � [ � 2)2 � 2)2)2)2)2 [)[ 2)2 �T� 2 � 2 � 2 � [ �T� 2 � [ 2 �
pup 2 [ 2)2 [ � [ � 2 � 2 � 2 [ 2)2)2 � [ � [ � 2)2 � 2)2)2)2)2 [)[ 2)2 �T� 2 � 2 � 2 � [ �T� 2 � [ 2 �
��q � N I%I ��2 [ 2)2 [ � [ � 2 � 2 � 2 [ 2)2)2 � [ � [ � 2)2 � 2 [ 2)2)2 [)[ 2)2 �T� 2 � 2 � 2 � [ �T� 2 � [ 2 �
�  � 	 2 [ 2)2 [ � [ � 2 � 2 � 2 [ 2)2)2 � [ � [ � 2)2 � 2)2)2)2)2 [)[ 2)2 �T� 2 � 2 � 2 � [ �T� 2 � [ 2 �
��q � N I ��N 2 [ 2)2 [ � [ � 2 � 2 � 2 [ 2)2)2 � [ � [ � 2)2 � 2)2)2)2)2 [)[ 2)2 �T� 2 � 2 � 2 � [ �T� 2 � [ 2 �
� � � M 2 [ 2)2 [ � [ � 2 � 2 � 2 [ 2)2)2 � [ � [ � 2)2 � 2)2)2)2)2 [)[ 2)2 �T� 2 � 2 � 2 � [ �T� 2 � [ 2 �
��q�r�x0y 2 [ 2)2 [ � [ � 2 � 2 � 2 [ 2)2)2 � [ � [ � 2)2 � 2)2)2)2)2 [)[ 2)2 �T� 2 � 2 � 2 � [ �T� 2 � [ 2 �
��q�r�zW{ 2 [ 2)2 [ � [ � 2 � 2 � 2 [ 2)2)2 � [ � [ � 2)2 � 2)2)2)2)2 [)[ 2)2 �T� 2 � 2 � 2 � [ �T� 2 � [ 2 �
��q�r)|�} 2 [ 2)2 [ � [ � 2 � 2 � 2 [ 2)2)2 � [ � [ � 2)2 � 2)2 [ 2)2 [)[ 2)2 �T� 2 � 2 � 2 � [ �T� 2 � [ 2 �
��q�r�~ � 2 [ 2)2 [ � [ � 2 � 2 � 2 [ 2)2)2 � [ � [ � 2)2 � 2)2)2)2)2 [)[ 2)2 �T� 2 � 2 � 2 � [ �T� 2 � [ 2 �

n%n�m �%o%o"Tp 2 � [)[ �\�\� 2 [ �h� � [ � 2)2 � � � [ � [ � [ 2 � [)[ 2)2 [ �\�\� [)[ � � � [ � � 2 � [ � �\�\�\�
��q�r)s 2 � [)[ �\�\� 2 [ �h� � [ � 2)2 � � � [ � [ � [ 2 � [)[ 2)2 [ �\�\� [)[ � � � [ � � 2 � [ � �\�\�\�
t � � 2 � [)[ �\�\� 2 [ �h� � [ � 2)2 � � � [ � [ � [ 2 � [)[ 2)2 [ �\�\� [)[ � � � [ � � 2 � [ � �\�\�\�
pup 2 � [)[ �\�\� 2 [ �h� � [ � 2)2 � � � [ � [ � [ 2 � 2 [ 2)2 [ �\�\� [)[ � � � [ � � 2 � [ � �\�\�\�
��q � N I%I ��2 � [)[ �\�\� 2 [ �h� � [ � 2)2 � � � [ � [ � [ 2 � [)[ 2)2 [ �\� 2 [)[ � � � [ � � 2 � [ � �\�\�\�
�  � 	 2 � [)[ �\�\� 2 [ �h� � [ � 2)2 � � � [ � [ � [ 2 � [)[ 2)2 [ �\�\� [)[ � � � [ � � 2 � [ � �\�\�\�
��q � N I ��N 2 � [)[ �\�\� 2 [ �h� � [ � 2)2 � � � [ � [ � [ 2 � [)[ 2)2 [ �\�\� [)[ � � � [ �T� 2 � [ � �\�\�\�
� � � M 2 � [)[ �\�\� 2 [ �h� � [ � 2)2 � � � [ � [ � [ 2 � [)[ 2)2 [ �\�\� [)[ � � � [ � � 2 � [ � �\�\�\�
��q�r�x0y 2 � [)[ �\�\� 2)2 �h� � [ 2)2)2 � � � [ � [)[)[ 2 � 2 � [)[a[ �\�\� 2 [ � [ � [ �\� 2 � [ �T� �\�\�
��q�r�zW{ 2 � [)[ �\�\� 2)2 �h� � [ 2)2)2 � � � [ � [)[)[ 2 � [ � [)[a[ �\�\� 2 [ � [ � [ �\� 2 � [ �T� �\�\�
��q�r)|�} 2 � [)[ �\�\� 2)2 �h� � [ 2)2)2 � � � [ � [)[)[ 2 � 2 � 2)2 [ � � � 2 [ � [ � [ � � 2 � [ �T� �\�\�
��q�r�~ � 2 � [)[ �\�\� 2 [ �h� � [ 2)2)2 � �\� [ � [)[)[ 2 � [)[ 2)2 [ �\�\� 2 [ � [ � [ � � 2 � [ �T� �\�\�



�
�
�
�
�
�
���

�
�

�%o�m ��m%m"Tp [ 2 � �\�\�\� 2 � [ 2
��q�r)s [ 2 � �\�\�\� 2 � [ 2
t � � [ 2 � �\�\�\� 2 � [ 2
pup [ 2 � �\�\�\� 2 � [ 2
��q � N I%I � [ 2 � �\�\�\� 2 � [ 2
�  � 	 [ 2 � �\�\�\� 2 � [ 2
��q � N I ��N�[ �T� �\�\�\� 2 � [ 2
� � � M [ 2 � �\�\�\� 2 � [ 2
��q�r�x0y [ 2 � �\�\�\� 2 � [ 2
��q�r�zW{ [ 2 � �\�\�\� 2 � [ 2
��q�r)|�} [ 2 � �\�\�\� 2 � [ 2
��q�r�~ � [ 2 � �\�\�\� 2 � [ 2

�

����iEUD��$]�iOWDOXQN�YL]VJiOW�39<
�����

�W|U]V�L]ROiWXPRN�pV�D�JpQEDQNEDQ�

WDOiOKDWy� HJ\pE� 39<� L]ROiWXPRN� >39<
�
�� 39<

�����
�0DJ\DURUV]iJ�

�P�������� 39<
���
�� 39<�)UDQFLDRUV]iJ� �G�������� 39<

� �
��

39<�.RUHD� �X�������� 39<
2��
�� 39<�$UJHQWtQD� �[�������� 39<

� D
��

39<�2ODV]RUV]iJ� �X������@� N|SHQ\IHKpUMH� JpQ� D]RQRV�

V]DNDV]DLQDN�|VV]HKDVRQOtWiVD�D�QXNOHRWLG�VRUUHQG�DODSMiQ�



�
�
�
�
�
�
���

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

����iEUD��$]�iOWDOXQN�YL]VJiOW�39<
�����

�W|U]V�L]ROiWXPRN�pV�D�JpQEDQNEDQ�

WDOiOKDWy� HJ\pE� 39<� L]ROiWXPRN� ILORJHQHWLNDL� W|U]VIiMD� D�

N|SHQ\IHKpUMH�JpQ�D]RQRV�V]DNDV]DLQDN�|VV]HKDVRQOtWiVD�DODSMiQ�



�
�
�
�
�
�
���

�
�
� m n%o��q�r)s ��� [ � 2 [ � [ � � � � � �T� [)[ 2 � [ UWU 2 � 2 � 2 � 2)2 [ � 2 �\�\� 2 � 2 � 2 � [ � 2 [ � 2)2 [
��q�r�~ � �\� [ � 2 [ � [ � � � � � �T� [)[ 2 � [ UWU 2 � 2 � 2 � 2)2 [ � 2 �\�\� 2 � 2 � 2 � [ � 2 [ � 2)2 [
��q � N I%I � ��� [ � 2 [ � [ � � � � � �T� [)[ 2 � [ UWU 2 � 2 � 2 � 2)2 [ � 2 �\�\� 2 � 2 � 2 � [ � 2 [ � 2)2 [
"Tp ��� [ � 2 [ � [ � � � � � �T� [)[ 2 � [ UWU 2 � 2 � 2 � 2)2 [ � 2 �\�\� 2 � 2 � 2 � [ � 2 [ � 2)2 [
t � � ��� [ � 2 [ � [ � � � � � �T� [)[ 2 � [ UWU 2 � 2 � 2 � 2)2 [ � 2 �\�\� 2 � 2 � 2 � [ � 2 [ � 2)2 [
�  � 	 ��� [ � 2 [ � [ � � � � � �T� [)[ 2 � [ UWU 2 � 2 � 2 � 2)2 [ � 2 �\�\� 2 � 2 � 2 � [ � 2 [ � 2)2 [
� � � M ��� [ � 2 [ � [ � � � � � �T� [)[ 2 � [ UWU 2 � 2 � 2 � 2)2 [ � 2 �\�\� 2 � 2 � 2 � [ � 2 [ � 2)2 [
pup ��� [ � 2 [ � [ � � � � � �T� [)[ 2 � [ UWU 2 � 2 � 2 � 2)2 [ � 2 �\�\� 2 � 2 � 2 � [ � 2 [ � 2)2 [
��q � N I ��N ��� [ � 2 [ � [ � � � � � �T� [)[ 2 � [ UWU 2 � 2 � 2 � 2)2 [ � 2 �\�\� 2 � 2 � 2 � [ � 2 [ � 2)2 [
��q�r)|�} ��� [ � 2 [ � [ � � � � � �T� [)[ 2 � [ UWU 2 � 2 � 2 � 2)2 [ � 2 �\�\� 2 � [ � 2 � [ � 2 [ � 2)2 [
��q�r��$� �\� [ � [ 2 � [ � � � � � �T� [)[ 2 � [ UWU 2 � 2 � 2 � 2)2 [ � 2 �\�\� 2 � [ � 2 � [ � 2 [ � 2)2 [
��q�r�x0y ��� [ � 2 [ � [ � � � � � �T� [)[ 2 � [ UWU 2 � 2 � 2 � 2)2 [ � 2 �\�\� 2 � 2 � 2 � [ � 2 [ � 2)2 [
��q�r�zW{ ��� [ � 2 [ � [ � � � � � �T� [)[ 2 � [ 2 � 2 � 2 � 2 � 2)2 [ � 2 �\�\� 2 � 2 � 2 � [ � 2 [ � 2)2 [
�
�

n�m m�o%o��q�r)s � 2 �\�\�\� [)[ � �w�\�\� �T� � [ � 2 � � 2 � �\�\�\� 2 � � 2 � 2)2 �\� 2)2 � 2j2 � � 2 [ �\�\� [ 2
��q�r�~ � � 2 �\�\�\� [)[ � �w�\�\� �T� � [ � 2 � � 2 � �\�\�\� 2 � � 2 � 2)2 �\� 2)2 � 2j2 � � 2 [ �\�\� [ 2
��q � N I%I � � 2 �\�\�\� [)[ � �w�\�\� �T� � [ � 2 � � 2 � �\�\�\� 2 � � 2 � 2)2 �\� 2)2 � 2j2 � � 2 [ �\�\� [ 2
"Tp � 2 �\�\�\� [)[ � �w�\�\� �T� � [ � 2 � � 2 � �\�\�\� 2 � � 2 � 2)2 �\� 2)2 � 2j2 � � 2 [ �\�\� [ 2
t � � � 2 �\�\�\� [)[ � �w�\�\� �T� � [ � 2 � � 2 � �\�\�\� 2 � � 2 � 2)2 �\� 2)2 � 2j2 � � 2 [ �\�\� [ 2
�  � 	 � 2 �\�\�\� [)[ � �w�\�\� �T� � [ � 2 � � 2 � �\�\�\� 2 � � 2 � 2)2 �\� 2)2 � 2j2 � � 2 [ �\�\� [ 2
� � � M � 2 �\�\�\� [)[ � �w�\�\� �T� � [ � 2 � � 2 � �\�\�\� 2 � � 2 � 2)2 �\� 2)2 � 2j2 � � 2 [ � � � [ 2
pup � 2 �\�\�\� [)[ � �w�\�\� �T� � [ � 2 � � 2 � �\�\�\� 2 � � 2 � 2)2 �\� 2)2 � 2j2 � � 2 [ �\�\� [ 2
��q � N I ��N � 2 �\�\�\� [)[ � �w�\�\� �T� � [ � 2 � � 2 � �\�\�\� 2 � � 2 � 2)2 �\� 2)2 � 2j2 � � 2 [ �\�\� [ 2
��q�r)|�} � 2 �\�\�\� [)[ � �w�\�\� �T� � [ � 2 � � 2 � �\�\�\� 2 � � 2 � 2)2 �\� 2)2 � 2j2 � � 2 [ �\�\� [ 2
��q�r��$� � 2 �\�\�\� [)[ � �w�\�\� �T� � [ � 2 � � 2 � �\�\�\� 2 � � [ � 2)2 � � 2)2 � 2�2 � � 2 [ �\�\� [ 2
��q�r�x0y � 2 �\�\�\� [)[ � �w�\�\� �T� � [ � 2 � � 2 � �\�\�\� 2 � � 2 � 2)2 �\� 2)2 � 2j2 � � U [ �\�\� [ 2
��q�r�zW{ � 2 �\�\�\� [)[ � �w�\�\� �T� � [ � 2 � � 2 � �\�\�\� 2 � � 2 � 2)2 �\� 2)2 � 2j2 � � U [ �\�\� [ 2



�
�
�
�
�
�
���

�
�

m�o�m m�n%o��q�r)s 2 � 2 �\� 2 � � 2)2 � 2 [ 2 � 2 [ 2 [)[ � [)[ � 2 [)[)[ � [ 2 �\�\� � [ � � 2 ��� [ U � [)[ � [ 2 �
��q�r�~ � 2 � 2 �\� 2 � � 2)2 � 2 [ 2 � 2 [ 2 [)[ � [)[ � 2 [)[)[ � [ 2 �\�\� � [ � � 2 ��� [ U � [)[ � [ 2 �
��q � N I%I ��2 � 2 �\� 2 � � 2)2 � 2 [ 2 � 2 [ 2 [)[ � [)[ � 2 [)[)[ � [ 2 �\�\� � [ � � 2 ��� [ U � [)[ � [ 2 �
"Tp 2 � 2 �\� 2 � � 2)2 � 2 [ 2 � 2 [ 2 [)[ � [)[ � 2 [)[)[ � [ 2 �\�\� � [ � � 2 ��� [ U � [)[ � [ 2 �
t � � 2 � 2 �\� 2 � � 2)2 � 2 [ 2 � 2 [ 2 [)[ � [)[ � 2 [)[)[ � [ 2 �\�\� � [ � � 2 ��� [ U � [)[ � [ 2 �
�  � 	 2 � 2 �\� 2 � � 2)2 � 2 [ 2 � 2 [ 2 [)[ � [)[ � 2 [)[)[ � [ 2 �\�\� � [ � � 2 ��� [ U � [)[ � [ 2 �
� � � M 2 � 2 �\� 2 � � 2)2 � 2 [ 2 � 2 [ 2 [)[ � [)[ � 2 [)[)[ � [ 2 �\�\� � [ � � 2 ��� [ U � [)[ � [ 2 �
pup 2 � 2 �\� 2 � � 2)2 � 2 [ 2 � 2 [ 2 [)[ � [)[ � 2 [)[)[ � [ 2 �\�\� � [ � � 2 ��� [ U � [)[ � [ 2 �
��q � N I ��N 2 � 2 �\� 2 � � 2)2 � 2 [ 2 � 2 [ 2 [)[ � [)[ � 2 [)[ 2 � [ 2 �\�\� � [ � � 2 ��� [ U � [)[ � [ 2 �
��q�r)|�} 2 � 2 �\� 2 � � 2)2 � 2 [ 2 � 2 [ 2 [)[ � [)[ � 2 [)[)[ � [ 2 �\�\� � [ � � 2 ��� [ U � [)[ � [ 2 �
��q�r��$� 2 � 2 �\� 2 �\� 2)2 � 2 [ 2 � 2 [ 2 [)[ � [)[ � 2 [)[)[ � [ 2 �\�\� � [ � � 2 ��� [ U � [)[ � [ 2 �
��q�r�x0y 2 � 2 �\� 2 � � [)[ � 2 [ 2 � 2 [)[)[)[ � [)[ � 2 � 2 [ � [ 2 �\� �T� [ � � [ �h� [ �\� 2 [ � [ 2 �
��q�r�zW{ 2 � 2 �\� 2 � � 2)2 � 2 [ 2 � 2 [)[)[)[ � [)[ � 2 � 2 [ � [ 2 �\�\� � [ � � 2 ��� [ �\� [)[ � [ 2 �

�
�

m�n�m �+o%o��q�r)s � � � 2 � � � [ �\� 2)2 �\� �T� [ � 2 ��� 2 �\� 2)2 [ � � ��� 2 [ 2 � 2)2)2)2 [ � [ �T� [)[)[ �\� [
��q�r�~ � � � � 2 � � � [ �\� 2)2 �\�\� � [ � 2 ��� 2 �\� 2)2 [ � � ��� 2 [ 2 � 2)2)2)2 [ � [ �T� [)[)[ �\� [
��q � N I%I � � � � 2 � � �\�\�\� 2)2 �\� �T� [ � 2 ��� 2 �\� 2)2 [ � � ��� 2 [ 2 � 2)2)2)2 [ � [ �T� [)[)[ �\� [
"Tp � � � 2 � � �\�\�\� 2)2 �\� �T� [ � 2 ��� 2 �\� 2)2 [ � � ��� 2 [ 2 � 2)2)2)2 [ � [ �T� [)[)[ �\� [
t � � � � � 2 � � �\�\�\� 2)2 �\� �T� [ � 2 ��� 2 �\� 2)2 [ 2 � ��� 2 [ 2 � 2)2)2)2 [ � [ �T� [)[)[ �\� [
�  � 	 � � � 2 � � �\�\�\� 2)2 �\� �T� [ � 2 ��� 2 � � 2)2 [ � � �l� 2 [ 2 � 2)2)2)2 [ � [ �T� [)[)[ �\� [
� � � M � � � 2 � � �\�\�\� 2)2 �\� �T� [ � 2 ��� 2 �\� 2)2 [ � � ��� 2 [ 2 � 2)2)2)2 [ � [ �T� [)[)[ �\� [
pup � � � 2 � � �\�\�\� 2)2 �\� �T� [ � 2 ��� 2 �\� 2)2 [ � � ��� 2 [ 2 � 2)2)2)2 [ � [ �T� [)[)[ �\� [
��q � N I ��N � � � 2 � � �\�\�\� 2)2 �\� �T� [ � 2 ��� 2 �\� 2)2 [ � � ��� 2 [ 2 � 2)2)2)2 [ � [ �T� [)[)[ �\� [
��q�r)|�} � � � 2 � � � [ �\� 2)2 �\� �T� [ � 2 ��� 2 �\� 2)2 [ �\�\��� 2 [)[ � 2)2)2)2 U � [)[ � [)[)[ �\� [
��q�r��$� � � � 2 � � � [ �\� 2 �\�\� � � [ � 2 ��� 2 �\� 2)2 [ �\�\� 2 [ � 2 � 2)2)2)2 [ � [ �T� [)[)[ �\� [
��q�r�x0y � �\� 2 [ � � [ � � [)[ �\� � � [ � 2 �J� 2 �\� 2)2 [ � � ��� 2 [ 2 � 2)2)2)2)2 [ � [ �T� [)[)[ �\�
��q�r�zW{ � � � 2 � � �\�\�\� 2)2 �\� �T� [ � 2 ��� 2 �\� 2)2 [ � � ��� 2 [ 2 � 2)2)2)2)2 [ � [ �T� [)[)[ �\�



�
�
�
�
�
�
���

�
�

�+o�m �+n%o��q�r)s � � [ �\� [ �\� [ � [)[ 2 � [ 2 �\� � 2 � � [ 2 �\� 2 [)[ � [ 2 � [ �\� [ � [ 2 �\� � � [ � � [ � 2
��q�r�~ � � � [ �\� [ �\� [ � [)[ 2 � [ 2 �\� � 2 � � [ 2 �\� 2 [)[ � [ 2 � [ �\� [ � [ 2 �\� � � [ � � [ � 2
��q � N I%I � � � [ �\� [ �\� [ � [)[ 2 � [ 2 �\� � 2 � � [ 2 �\� 2 [)[ � [ 2 � [ �\� [ � [ 2 �\� � � [ � � [ � 2
"Tp � � [ �\� [ �\� [ � [)[ 2 � [ 2 �\� � 2 � � [ 2 �\� 2 [)[ � [ 2 � [ �\� [ � [ 2 �\� � � [ � � [ � 2
t � � � � [ �\� [ �\� [ � [)[ 2 � [ 2 �\� � 2 � � [ 2 �\� 2 [)[ � [ 2 � [ �\� [ � [ 2 �\� � � [ � � [ � 2
�  � 	 � � [ �\� [ �\� [ � [)[ 2 � [ 2 �\� � 2 � � [ 2 �\� 2 [)[ � [ 2 � [ �\� [ � [ 2 �\� � � [ � � [ � 2
� � � M � � [ �\� [ �\� [ � [)[ 2 � [ 2 �\� � 2 � � [ 2 �\� 2 [)[ � [ 2 � [ �\� [ � [ 2 �\� � � [ � � [ � 2
pup � � [ �\� [ �\� [ � [)[ 2 � [ 2 �\� � 2 � � [ 2 �\� 2 [)[ � [ 2 � [ �\� [ � [ 2 �\� � � [ � � [ � 2
��q � N I ��N � � [ �\� [ �\� [ � [)[ 2 � [ 2 �\� � 2 � � [ 2 �\� 2 [)[ � [ 2 � [ �\� [ � [ 2 �\� � � [ � � [ � 2
��q�r)|�} � � [ �\� [ �\� [ � [)[ 2 � [ 2 �\� � 2 � � [ 2 �\� 2 [)[ � [ 2 � [ � � [ � [ 2 �\�\� � [ � � [ � 2
��q�r��$� � � [ �\� [ �\� [ � 2 [ 2 � [ 2)2 �T� 2 � � [ 2 �\� 2 [)[ � [ 2 � [ �\� [ � [ 2 �\�\�\� [ � � [ � 2
��q�r�x0y [ �\� [ �\� [ � [ � [ 2 � � [ 2 � � � 2 � � [ 2 �\� 2 [)[ � [ 2 � [ � � [ � [ 2 �\� � � [ � � 2 � 2
��q�r�zW{ [ �\� [ �\� [ � [ � [)[ 2 � [ 2 �\� � 2 � � [ 2 �\� 2 [)[ � [ 2 � [ �\� [ � [ 2 �\� � � [ � � [ � 2

�
�

�+n�m �+o%o��q�r)s [ � 2 [ � [ 2 � � 2 � [ � � � [)[ 2 � � � 2 � � � [ � �\� [�[)[ � [)[ � [ �\� [ � [ 2 �\�\� � [ � �
��q�r�~ � [ � 2 [ � [ 2 � � 2 � [ � � � [)[ 2 � � � 2 � � � [ � �\� [�[)[ � [)[ � [ �\� [ � [ 2 �\�\� � [ � �
��q � N I%I � [ � 2 [ � [ 2 � � 2 � [ � � � [)[ 2 � � � 2 � � � [ � �\� [�[)[ � [)[ � [ �\� [ � [ 2 �\�\� � [ � �
"Tp [ � 2 [ � [ 2 � � 2 � [ � � � [)[ 2 � � � 2 � � � [ � �\� [�[)[ � [)[ � [ �\� [ � [ 2 �\�\� � [ � �
t � � [ � 2 [ � [ 2 � � 2 � [ � � � [)[ 2 � � � 2 � � � [ � �\� [�[)[ � [)[ � [ �\� [ � [ 2 �\�\� � [ � �
�  � 	 [ � 2 [ � [ 2 � � 2 � [ � � � [)[ 2 � � � 2 � � � [ � �\� [�[)[ � [)[ � [ �\� [ � [ 2 �\�\� � [ � �
� � � M [ � 2 [ � [ 2 � � 2 � [ � � � [)[ 2 � � � 2 � � � [ � �\� [�[)[ � [)[ � [ �\� [ � [ 2 �\�\� � [ � �
pup [ � 2 [ � [ 2 � � 2 � [ � � � [)[ 2 � � � 2 � � � [ � �\� [�[)[ � [)[ � [ �\� [ � [ 2 �\�\� � [ � �
��q � N I ��Nw[ � 2 [ � [ 2 � � 2 � [ � � � [)[ 2 � � � 2 � � � [ � �\� [�[)[ � [)[ � [ �\� [ � [ 2 �\�\� � [ � �
��q�r)|�} [ � 2 [ � [ 2 � � 2 � [ � � � [)[ 2 � � � 2 � � � [ � �\� [�[)[ � [ 2 � [ �\� [ � [ 2 �\�\� � [ � �
��q�r��$� [ � 2 [ � [ 2 � � 2 � [ � � � [)[ 2 � � � 2 � � � 2 � �\� [�[)[ � [)[ � [ �\� [ � [ 2 �\� � � [ � �
��q�r�x0y [ � 2 [ � [ 2 � � 2 � [ � � � [)[ 2 �\�J� 2 [ �\� 2 � �\� [w[)[ � [ 2 � [ � � [ � [ 2 �\� � � [ � �
��q�r�zW{ [ � 2 [ � [ 2 � � 2 � 2 � � � [)[ 2 � � � 2 � � � [ � �\� [�[)[ � [)[ � [ �\� [ � [ 2 �\�\� � [ � �



�
�
�
�
�
�
���

�
�

�+o�m �%�%���q�r)s 2 � 2)2 � 2 [ � [ 2 � � [ � 2)2)2 � �\� � 2)2 � � 2 [)[ 2 [ 2 �
��q�r�~ � 2 � 2)2 � 2 [ � [ 2 � � [ � 2)2)2 � �\� � 2)2 � � 2 [)[ 2 [ 2 �
��q � N I%I ��2 � 2)2 � 2 [ � [ 2 � � [ � 2)2)2 � �\� � 2)2 � � 2 [)[ 2 [ 2 �
"Tp 2 � 2)2 � 2 [ � [ 2 � � [ � 2)2)2 � �\� � 2)2 � � 2 [)[ 2 [ 2 �
t � � 2 � 2)2 � 2 [ � [ 2 � � [ � 2)2)2 � �\� � 2)2 � � 2 [)[ 2 [ 2 �
�  � 	 2 � 2)2 � 2 [ � [ 2 � � [ � 2)2)2 � �\� � 2)2 � � 2 [)[ 2 [ 2 �
� � � M 2 � 2)2 � 2 [ � [ 2 � � [ � 2)2)2 � �\� � 2)2 � � 2 [)[ 2 [ 2 �
pup 2 � 2)2 � 2 [ � [ 2 � � [ � 2)2)2 � �\� � 2)2 � � 2 [)[ 2 [ 2 �
��q � N I ��N 2 � 2)2 � 2 [ � [ 2 � � [ � 2)2)2 � �\� � 2)2 � � 2 [)[ 2 [ 2 �
��q�r)|�} 2 � 2)2 � 2 [ � [ 2 � � [ � 2)2)2 � �\� � 2)2 � � 2 [)[ 2 [ 2 �
��q�r��$� 2 � 2)2 � 2 [ � [ 2 � � [ � 2)2)2 � �\� � 2)2 � � 2 [)[ 2 [ 2 �
��q�r�x0y 2 � 2 [ � 2 [ � [ 2 � � [ � 2)2)2 � �\� � 2)2 � � 2 [)[ 2 [ 2 �
��q�r�zW{ 2 � 2)2 � 2 [ � [ 2 � � [ � 2)2)2 � �\� � 2)2 � � 2 [)[ 2 [ 2 �

�

����iEUD��$]�iOWDOXQN�YL]VJiOW�39<
�����

�W|U]V�L]ROiWXPRN�pV�D�JpQEDQNEDQ�

WDOiOKDWy� HJ\pE� 39<� L]ROiWXPRN� >39<
�
�� 39<

�����
�0DJ\DURUV]iJ�

�P�������� 39<
� D
�� 39<�2ODV]RUV]iJ� �X�������� 39<

2��
��

39<�$UJHQWtQD� �[�������� 39<
� *
�� 39<�7|U|NRUV]iJ� ������39<

���
��

39<�)UDQFLDRUV]iJ��G��������39<
� �
��39<�.RUHD��X������@��
�YpJ�

QHP�NyGROy�UpJLyMiQDN�|VV]HKDVRQOtWiVD�D�QXNOHRWLG�VRUUHQG�DODSMiQ�



�
�
�
�
�
�
���

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

����iEUD��$]�iOWDOXQN�YL]VJiOW�39<
�����

�W|U]V�L]ROiWXPRN�pV�D�JpQEDQNEDQ�

WDOiOKDWy� HJ\pE� 39<� L]ROiWXPRN� ILORJHQHWLNDL� W|U]VIiMD� D� �
� YpJ�

QHP�NyGROy�UpJLy�|VV]HKDVRQOtWiVD�DODSMiQ�



�
�
�
�
�
�
���

�
�
� m n%o��q�r)|�} 2 ��t�� � t 2 [)[ �P� �)� t 2)� �������`� � ��������� � [ � t � t�q���q [ ��� [ � � �_q�� " � �)2 �
��q�r�~ � 2 ��t�� � t 2 [)[ �P� �)� t 2)� �����)th� � �)�\����� � [ � t � t�q�� 2 [ ��� [ � � �_q�� " � �)2 �
t � � [ ��t�� � t 2 [)[ ��� �)� t 2)� �)��� [ � � �)�+����� � � � � � t�q���q [ ��� [ � � �_q�� " � �)2 �
"Tp [ ��t�� � t 2 [)[ ��� �)� t 2)� �)��� [ � � �)�+����� � � � � � t�q���q [ ��� [ � � �_q�� " � �)2 �
��q�r)s [ ��t�� � t 2 [)[ ��� �)� t 2)� �)��� [ � � �)�+����� � � � � � t�q���q [ ��� [ � � �_q�� " � �)2 �
�  � 	 [ ��t�� � t 2 [)[ � � �)� t 2)� �)��� [ � � �)�+����� � � � � � t�q���q [ ��� [ � � �_q�� " � �)2 �
� � � M [ ��t�� � t 2 [)[ ��� �)� t 2)� �)��� [ � � �)�+����� � � � � � t�q���q [ ��� [ � � �_q�� " � �)2 �
pup [ ��t�� � t 2 [)[ � 2)�)� t 2)� �)��� [ � � �)�+����� � � � � � t�q���q [ ��� [ � � �_q�� " � " 2 �
��q � N I ��Nw[ ��t�� � t 2 [)[ ��� �)� t 2)� �)��� [ � � �)�+����� � � � � � t�q���q [ ��� [ � � �_q�� " � �)2 �
��q � N I%I � [ ��t�� � t 2 [)[ ��� �)� t 2)� �)��� [ � � �)�+����� � � � � � t�q���q [ ��� [ � � �_q�� " � �)2 �
��q�r�x0y 2 ��t�� � t 2 [)[ ��� �)� t 2)� ����� [ � � �)�+���+� � [ � t � t�q�� 2 [ ��� [ � � �_q�� " � �)2 �
��q�r�zW{ [ ��t�� � t 2 [)[ ��� �)� t 2)� �)��� [ � � �)�+���+� � � � � � t�q���q [ ��� [ � � �_q�� " � �)2 �
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n�m m�o%o��q�r)|�} ��� � pu"Tp � " � � [ q 2)2 �����_� � �g�_��r 2 ����� � t � ����� " 2 �\���+�)� t��_¡¢r)� 2 q "Tp 2
��q�r�~ � ��� � pu"Tp � � � � [ 2)2)2 �����_� � ���_��r 2 ����� � t � ����� " 2 �\���+�)� t��_¡¢r)� 2 q "Tp 2
t � � ��� � pu"Tp � � � � [ 2 �_q������_� � �£�_��r 2 ����� � t � ����� " 2 �\���+�)� t��_¡¢r)� 2 q��)� 2
"Tp ��� � pu"Tp � � � � [ 2 �_q������ � � ���_��r 2 ����� � t � ����� " 2 �\���+�)� t��_¡¢r)� 2 q��)� 2
��q�r)s ��� � pu"Tp � � � � [ 2)2 q������ � � �`�_��r 2 ����� � t � ����� " 2 �\���+�)� t��_¡¢r)� 2 q��)� 2
�  � 	 ��� � pu"Tp � � � � [ 2 �_q������_� � �£�_��r 2 ����� � t � ����� " 2 �\���+�)� t��_¡¢r)� 2 q��)� 2
� � � M ��� � pu"Tp � � � � [ �+�_q������_� � �w�_� U 2 ����� � t � ����� " 2 �\���+�)� t��_¡¢r)� 2 q��)� 2
pup ��� � pu"Tp � � � � [ 2 �_q������_� � �£�_��r 2 ����� � t � ����� " 2 �\���+�)� t��_¡¢r)� 2 q��)� 2
��q � N I ��N ��� � pu"Tp � � � � [ 2 �_q������_� � �£�_��r 2 �����)��t � ����� " 2 �\���+�)� t��_¡¢r)� 2 q��)� 2
��q � N I%I � ��� � pu"Tp � � � � [ 2 �_q������_� � �£�_��r 2 ����� � t � ����� " 2 �\���+�)� t��_¡¢r)� 2 q��)� 2
��q�r�x0y ��� � pu"Tp ����� � [ 2 �_q��+���_� � �j�_��r 2 ����� � t � ����� " 2 �\���+�)� t��_¡¢r)� 2 q "Tp 2
��q�r�zW{ ��� � pu"Tp ����� � [ 2 �_q������_� � �£�_��r 2 ����� � q � ����� " 2 �\���+�)� t��_¡¢r)� 2 q "Tp 2
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��q�r�~ � r)t � [ ���_� p ���¥q p � [ � p q�¡ ��� �_� [ ���%�+��q�� [ q�¡Sq pup t [ �%���Jq���r)��� � � � q��
t � � r)t � [ ���_� p ���¥q p � [ � p q�¡ ��� �_� [ ���%�+� � � [ q�¡Sq pup t [ t����gq���r)��� � � � q��
"Tp r)t � [ ���_� p ���¥q p � [ � p q�¡ ��� �_� [ ���%�+� � � [ q�¡Sq pup t [ t����gq���r)��� � � � q��
��q�r)s r)t � [ ���_� p ���¥q p � [ � p q�¡ ��� �_� [ ���%�+� � � [ q�¡Sq pup t [ t����gq���r)��� � � � q��
�  � 	 r)t � [ ���_� p ���¥q p � [ � p q�¡ ��� �_� [ ���%�+� � � [ q�¡Sq pup t [ t����gq���r)��� � � � q��
� � � M r)t � [ ���_� p ���¥q p � [ � p q�¡ ��� �_� [ ���%�+� � � [ q�¡Sq pup t [ t����gq���r)��� � � � q��
pup r)t � [ ���_� p ���¥q p � [ � p q�¡ ��� �_� [ ���%�+� � � [ q�¡Sq pup t [ t����gq���r)��� � � � q��
��q � N I ��N r)t � [ ���_� p ���¥q p � [ � p q�¡ ��� �_� [ ���%�+� � � [ q�¡Sq pup t [ t����gq���r)��� � � � q��
��q � N I%I � r)t � " ���_� p ���¦q p � [ � p q�¡ ��� �_� [ ���%�+� � � [ q�¡Sq pup t [ t����gq���r)��� � � � q��
��q�r�x0y r)t � [ ���_� p ���¥q p � [ � p q�¡ ��� �_� [ ���%�+��q�� [ q�¡Sq pup t [ �����gq���r)��� � � � q��
��q�r�zW{ r)t � [ ���_� p ���¥q p � [ � p q�¡ ��� �_� [ ���%�+��q�� [ q�¡Sq pup t [ �����gq���r)��� � � � q��
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��q�r�~ � � 2)� ���_� " � � p 2 � �_�%t�q 2 � 2 r � � pu" � �)� �§��r p � " r [ �_q " ��� " t [ �%� 2 " r 2 �
t � � � 2)� ���_� " � � p 2 � �_�%t�q 2 � 2 r � � pu" � �)� �§��r p � " r [ �_q " ��� " t [ �%� 2 " r 2 �
"Tp � 2)� ���_� " � � p 2 � �_�%t�q 2 � 2 r � � pu" � �)� �§��r p � " r [ �_q " ��� " t [ �%� 2 " r 2 �
��q�r)s � 2)� ���_� " � � p 2 � �_�%t�q 2 � 2 r � � pu" � �)� �§��r p � " r [ �_q " ��� " t [ �%� 2 " r 2 �
�  � 	 � 2)� ���_� " � � p 2 � �_�%t�q 2 � 2 r � � pu" � �)� �§��r p � " r [ �_q " ��� " t [ �%� 2 " r 2 �
� � � M � 2)� ���_� " � � p 2 � �_�%t�q 2 � 2 r � � pu" � �)� �§��r p � " r [ �_q " ��� " t [ �%� 2 " r 2 �
pup � 2)� ���_� " � � p 2 � �_�%t�q 2 � 2 r � � pu" � �)� �§��r p � " r [ �_q " ��� " t " �%� 2 " r 2 �
��q � N I ��N � 2)� ���_� " � � p 2 � �_�%t�q 2 � 2 r � � pu" � �)� �§��r p � " r [ �_q " ��� " t [ �%� 2 " � 2 �
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1��DV]SDUDJLQ��$VQ�� .��OL]LQ��/\V��

'��DV]SDUDJLQVDY��$VS�� 0��PHWLRQLQ��0HW��
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9L]VJiODWDLQN� VRUiQ� ���� 6RODQXP� V]iUPD]pN� YtUXVIRJpNRQ\ViJiW�

YL]VJiOWXN� PHJ�� (GGLJ� ���� ~M� NRPSDWLELOLV� JD]GD�YtUXV� NDSFVRODWRW�

WiUWXQN� IHO�� $� 39<
�����

� W|U]V� LVPHUHWOHQ� ~M� JD]GDQ|YpQ\HLW� tUWXN� OH�

>6RODQXP�DFKDFDFKHQVH� �3,�� ��������� 6��DFURVFRSLFXP� �3,�����������6��

DOELFDQV� �3,�� �������� �������� �������� �������� �������� ��������

���������6��DOERUQR]LL��3,�����������6��DPERVLQXP��3,������������������

��������� 6�� DQGUHDQXP� �3,�� ��������� 6�� DUQH]LL� �3,�� �������� ��������

��������� 6�� EODQFR�JDOGRVLL� �3,�� ��������� 6�� EXHVLL� �3,�� ��������� 6��

FKDQFD\HQVH� �3,�� �������� ��������� 6�� FKLOOLDVHQVH� �3,�� ��������� 6��

FODUXP� �3,�� ��������� 6�� FRHOHVWLSHWDOXP� �3,�� �������� ��������� 6��

GHPLVVXP� �3,�� �������� �������� �������� �������� �������� ��������

���������������������������������������������������������6��GRGGVLL�

�3,�� �������� �������� �������� �������� ��������� 6�� GROLFKRFUHPDVWUXP�

�3,�����������������������������������6��IODKDXOWLL��3,������������������

�����������������6��JDQGDULOODVLL��3,����������������������������������

��������� 6�� KRRSHVLL� �3,�� �������� ��������� 6�� K\SDFUDUWKUXP� �3,��

���������6�� LPPLWH� �3,�������������������6��LQFDPD\RHQVH� �3,����������

�����������������������������������������6��LURVLQXP��3,�����������6��

OLJQLFDXOH� �3,�� �������� �������� �������� ��������� 6�� OLPEDQLHQVH� �3,��

���������6�� OREELDQXP� �3,�� ���������6�� ORQJLFRUQLFXP� �3,�� ���������6��

PDULQDVHQVH� �3,���������������������������6��PDWHKXDODH� �3,����������

���������6��PHGLDQV��3,�������������������6��VFDEULIROLXP��3,�����������

6�� VRJDUDQGLQXP� �3,�� ��������� 6�� VWRORQLIHUXP� �3,�� �������� ��������
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��������� 6�� WDUQLL� �3,�� �������� �������� ��������� 6�� WXQGDORPHQVH� �3,��

���������������������������������6��WXTXHUUHQVH� �3,������������������

�������� �������� ��������� 6�� XJHQWLL� �3,�� �������� �������@� pV�

V]LPSWRPDWROyJLDLODJ�MHOOHPH]W�N�D�Q|YpQ\HN�UHDNFLyLW�D�YtUXVIHUW ]pVVHO�

V]HPEHQ��(]HN�D]�HUHGPpQ\HN�KR]]iMiUXOWDN�D�39<�JD]GDQ|YpQ\N|UpQHN�

WHOMHVHEE�PHJLVPHUpVpKH]��H]iOWDO�D�YtUXV�ELROyJLiMiQDN�pV�|NROyJLiMiQDN�

MREE� PHJpUWpVpKH]�� $� N�O|QE|] � 39<� W|U]VHN� JD]GDQ|YpQ\N|UpW� D]�

HOP~OW� pYWL]HGHNEHQ� V]iPRV� NXWDWy� YL]VJiOWD�� $� JD]GDQ|YpQ\N|UU O�

DONRWRWW� IRQWRVDEE� LVPHUHWHNHW�(GZDUGVRQ� pV�&KULVWLH� ������� |VV]HJ]L��

0XQNiMXNEyO�NLW QLN��KRJ\�D]�~M�UH]LV]WHQFLDiWW|U �WXODMGRQViJ~�39<
�����

�

W|U]]VHO� V]HPEHQ� IRJpNRQ\� Q|YpQ\HNU O� YLV]RQ\ODJ� NHYpV� DGDW� iOO�

UHQGHONH]pVUH� pV� H]pUW� YDQ� QDJ\� MHOHQW VpJH� D]� iOWDOXQN� YpJ]HWW�

YL]VJiODWRNQDN��

$�39<
�����

� W|U]V�OiWHQV�JD]GDQ|YpQ\HLW�tUWXN�OH�>6RODQXP�DOERUQR]LL�

�3,�� ��������� 6�� DPERVLQXP� �3,�� ��������� 6�� GHPLVVXP� �3,�� ��������

��������� 6�� GRGGVLL� �3,�� �������� ��������� 6�� GROLFKRFUHPDVWUXP� �3,��

��������� 6�� LQFDPD\RHQVH� �3,� ��������� 6�� OLJQLFDXOH� �3,�� ��������

���������6��PDWHKXDODH� �3,�����������6��PHGLDQV� �3,�����������6��WDUQLL�

�3,�� �������@�� DPHO\HN� D]� DGRWW� N|U�OPpQ\HN� N|]|WW� QHP� PXWDWDWWDN�

W�QHWHNHW� D� YtUXVIHUW ]pV� KDWiViUD�� (]HN� D]� HUHGPpQ\HN� IHOKtYMiN� D�

ILJ\HOPHW� D� OiWHQV� JD]GiN� �YtUXVUH]HUYRiURN�� MHOHQW VpJpUH� D� IHUW ]pVL�

OiQF� NLDODNtWiViEDQ�� %iU� H]HN� D� IDMRN� pV� V]iUPD]pNRN� (XUySiEDQ�

WHUPpV]HWHV� N|]HJEHQ� QHP� IRUGXOQDN� HO �� GH� V]iPRV� YL]VJiODW�

DOiWiPDV]WMD� D� KD]DL� 6RODQDFHDH� Q|YpQ\FVDOiGED� WDUWR]y� YLURIyE�
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Q|YpQ\HN� YtUXVHSLGHPLROyJLDL� MHOHQW VpJpW� �6DODPRQ� ������.D]LQF]L� HW�

DO��������7DNiFV�HW�DO���������

$� 39<
�����

� W|U]]VHO� V]HPEHQ� ��� LPPXQLV� YDG� 6RODQXP� IDMW� LOO��

V]iUPD]pNRW�tUWXQN�OH�>6RODQXP�DFURVFRSLFXP��3,�����������6��DOERUQR]LL�

�3,�� ��������� 6�� DPERVLQXP� �3,�� �������� ��������� 6�� DUQH]LL� �3,��

��������� 6�� FDFHWDQXP� �3,�� ��������� 6�� VROLVLL� �3,�� ��������� 6��

VWRORQLIHUXP� �3,�� �������� ��������� 6�� VXESDQGXUDWXP� �3,�� ��������� 6��

VXFXEXQHQVH� �3,�� ��������� 6�� WDUQLL� �3,�� �������� �������� �������@��

DPHO\HN� PLQW� UH]LV]WHQFLDIRUUiVRN� IHOKDV]QiOKDWyDN� D�

EXUJRQ\DQHPHVtWpVEHQ�~M�39<
�����

�UH]LV]WHQV�EXUJRQ\DIDMWiN�HO iOOtWiViUD��

$� UH]LV]WHQFLiUD� W|UWpQ � QHPHVtWpV� MHOHQW VpJH� QDSMDLQNEDQ�

IHOpUWpNHO G|WW�� $� YtUXVRNNDO� V]HPEHQL� KDWpNRQ\� YpGHNH]pV� FVDN�

UH]LVWHQV� IDMWiN� WHUPHV]WpVpYHO� OHKHWVpJHV�� (]HN� DONDOPD]iViYDO�

FV|NNHQWKHW � D� YHNWRURN� HOOHQ� IHOKDV]QiOW� LQV]HNWLFLGHN� PHQQ\LVpJH� pV�

PHJYDOyVtWKDWy� D� N|UQ\H]HWNtPpO � Q|YpQ\YpGHOHP�� 9DG� 6RODQXP� IDMRN�

IHOKDV]QiOiViUD� D�EXUJRQ\DQHPHVtWpVEHQ� V]iPRV�SpOGD�YDQ�� ËJpUHWHVHN� D�

J\DNRUODWEDQ� PiU� DONDOPD]RWW� 6�� VWRORQLIHUXP� N�O|QE|] � V]iUPD]pNDL��

DPHO\HW�NRUiEEL�YL]VJiODWRN�LV�PHJHU VtWHQHN��+RUYiWK�������+RUYiWK�pV�

:ROI�������������������% V]H�HW�DO���������0DJ\DURUV]iJRQ�D�W|UYpQ\HN�

MHOHQOHJ� WLOWMiN� D� JHQHWLNDLODJ� PyGRVtWRWW� Q|YpQ\HN� KDV]QiODWiW� D�

N|]WHUPHV]WpVEHQ��(]pUW�N�O|Q|VHQ� IRQWRVDN�D]�iOWDOXQN� IHOWiUW� LPPXQLV�

YDG� IDMRN� pV� V]iUPD]pNRN�� (]HN� D� EXUJRQ\D� JpQFHQWUXPiEyO� V]iUPD]y�

U|YLGQDSSDORV� JXPyNpS] � YDG� IDMRN�� tJ\� NRUOiWR]iV� QpON�O�

IHOKDV]QiOKDWyN� D� EXUJRQ\DQHPHVtWpV� VRUiQ� UH]LV]WHQFLD� WXODMGRQViJRN�

EHYLWHOpUH��
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(UHGPpQ\HLQN� UiPXWDWQDN� DUUD�� KRJ\� D� UH]LV]WHQFLD� WXODMGRQViJRN�

IDMRQ�EHO�O�LV�OpQ\HJHVHQ�HOWpUKHWQHN�HJ\PDVWyO��$�YL]VJiOW�6RODQXP�IDMRN�

HVHWpEHQ� D� 6�� WDUQLL� V]iUPD]pNDL� �3,�� �������� �������� ��������

IRJpNRQ\DN� YROWDN�� H]]HO� HOOHQWpWEHQ� D� 3,�� �������� �������� �������

V]iUPD]pNRN�H[WUpP�UH]LV]WHQFLiW�PXWDWWDN�D�39<
�����

� W|U]V� IHUW ]pVpYHO�

V]HPEHQ�� +DVRQOy� HUHGPpQ\HNHW� WDSDV]WDOWXQN� D� 6�� DFURVFRSLFXP�� 6��

DOERUQR]LL�� 6�� DPERVLQXP�� 6�� DUQH]LL� pV� 6�� VWRORQLIHUXP� IDMRN� pV�

V]iUPD]pNDLN�HVHWpEHQ� LV��(]HN�D�PHJILJ\HOpVHN�D�IDMRQ�EHO�OL�JHQHWLNDL�

HOWpUpVHNUH� pV� D]RN� MHOHQW VpJpUH� KtYMiN� IHO� D� ILJ\HOPHW�� 7RYiEEi�

YL]VJiODWDLQN� UiPXWDWQDN� D� WHUPpV]HWYpGHOHP� MHOHQW VpJpUH� pV� D�

ELRGLYHU]LWiV�PHJ U]pVpQHN�IRQWRVViJiUD��

$]�iOWDOXQN�V]LPSWRPDWyOyJLDLODJ� MHOOHP]HWW� IRJpNRQ\�YDG�6RODQXP�

IDMRN� pV� V]iUPD]pNRN� W�QHWWDQXN� V]HULQW� PLQW� GLDJQRV]WLNDL�

WHV]WQ|YpQ\HN� pV� SURSDJDWtY� JD]GDQ|YpQ\HN� IHOKDV]QiOKDWyN�� (]]HO�

HOOHQWpWEHQ� D]� H[WUpP� UH]LVWHQV� �LPPXQLV�� V]iUPD]pNRN� IRJpNRQ\ViJXN�

DODSMiQ�D�PLQW�GLIIHUHQFLiOy�WHV]WQ|YpQ\HN�DONDOPD]KDWyDN��

$� 0DJ\DURUV]iJ� N�O|QE|] � WHU�OHWHLU O� V]iUPD]y� pV� D� N�OI|OGL�

39<
�����

� W|U]V� L]ROiWXPRN� N|SHQ\IHKpUMH� JpQ� QXNOHRWLG� VRUHQGMpQHN� D]�

|VV]HKDVRQOtWiVD� VRUiQ� QDJ\IRN~� KRPROyJLiW� WDSDV]WDOWXQN�� (EE O� D]W� D�

N|YHWNH]WHWpVW� YRQKDWMXN� OH�� KRJ\� YtUXVJHQRP� H]HQ� UpJLyMD� JHQHWLNDLODJ�

VWDELO�� D]D]� YLV]RQ\ODJ� DODFVRQ\� D� PXWiFLyN� EHN|YHWNH]pVpQHN� D�

YDOyV]tQ VpJH� D� YtUXV� UHSOLNiFLyMD� VRUiQ�� (]pUW� D� 39<
�����

� W|U]V�

N|SHQ\IHKpUMH� JpQMH� NtVpUOHWL� Q|YpQ\HNEHQ� DONDOPDV� D� SDWRJpQW O�

V]iUPD]WDWRWW� UH]LV]WHQFLD� NLDODNtWiViUD� ~J\�� KRJ\� D� Q|YpQ\� D]� HGGLJ�

LVPHUW�PiV�39<
�����

�L]ROiWXPRNNDO�V]HPEHQ�LV�YpGHWWVpJHW�IRJ�DGQL��,O\HQ�
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WUDQV]JpQLNXV�Q|YpQ\HN�IHOKDV]QiOKDWyDN�D�ELRWHFKQROyJLDL�NXWDWiVRNEDQ�

D� UH]LV]WHQFLD� WXODMGRQViJRN� YDODPLQW� D� YtUXV� ELROyJLiMiQDN� MREE�

PHJLVPHUpVpKH]�� LOO� D� PyGV]HUHN� WRYiEE� IHMO GpVpYHO� D� NpV EELHNEHQ�

HVHWOHJ� N|]WHUPHV]WpVEH� YRQKDWyN�� 9tUXV� N|SHQ\IHKpUMH� JpQQHO�

WUDQV]IRUPiOW� Q|YpQ\HN� OpWUHKR]iViUD� V]iPRV� NtVpUOHWHW� YpJH]WHN��

DPHO\QHN� VRUiQ� PHJiOODStWRWWiN�� KRJ\� D� SDWRJpQW O� V]iUPD]y� JpQ�

EHpStWpVH�KDWpNRQ\�YpGHOPHW�Q\~MWKDW�D]�DGRWW�YtUXV�IHUW ]pVpYHO�V]HPEHQ�

�9DQ� 'HU� +HXYHO� HW� DO�� ������=KDQJ�HW�DO�� �������0iV�NXWDWyN�KDVRQOy�

YL]VJiODWDLN� HUHGPpQ\HNpQW� IHOKtYMiN� D� ILJ\HOPHW� D� SDWRJpQW O�

V]iUPD]WDWRWW� UH]LV]WHQFLD� |NROyJLDL� YHV]pO\pUH�� .tVpUOHWHLN� VRUiQ�

PHJiOODStWRWWiN�� KRJ\� QDJ\� D� YDOyV]tQ VpJH� D� YtUXV� UHNRPELQiQVRN�

OpWUHM|WWpQHN� H]pUW� H]HN� D� Q|YpQ\HN� FVDN� ODERUDWyULXPL� NtVpUOHWHNEHQ�

DONDOPD]KDWyN��0DOQRH�HW�DO��������)DULQHOOL�HW�DO���������

$� N|SHQ\IHKpUMH� JpQ� pV� D� �¶� YpJ� QHP� NyGROy� UpJLy� QXNOHRWLG�

VRUUHQGMH�pV�D�N|SHQ\IHKpUMH�JpQ�DPLQRVDY�VRUUHQGMH�DODSMiQ�D]�iOWDOXQN�

YL]VJiOW� L]ROiWXPRN� pV� D�%HF]QHU� HW�DO�� ����� iOWDO� L]ROiOW� pV�7KROH� HW�DO�

�����iOWDO�PROHNXOiULVDQ� MHOOHP]HWW�39<
�����

� W|U]V� L]ROiWXP�KDWiUR]RWWDQ�

HON�O|Q�O� D� PiV� W|U]VHNKH]� WDUWR]y� L]ROiWXPRNWyO�� ËJ\� PHJiOODStWKDWy��

KRJ\�D]�iOWDOXQN�YL]VJiOW�L]ROiWXPRN�D�V]LPSWRPDWROyJLDL�pV�D�V]HUROyJLDL�

WXODMGRQViJDLNRQ� W~OPHQ HQ� D� PROHNXOiULV� MHOOHP] LN� DODSMiQ� LV� D�

39<
�����

�W|U]VK|]�WDUWR]QDN��



�
�
�
�
�
�

����

���g66=()2*/$/È6�

�

��� 6]LPSWRPDWyOyJLDL�� V]HUROyJLDL� pV� ELRWHV]W� PyGV]HUHNNHO�

PHJYL]VJiOWXN� ���� GpO�DPHULNDL� U|YLGQDSSDORV� JXPyNpS] � YDG�

6RODQXP� IDM� LOO�� V]iUPD]pN� YtUXVIRJpNRQ\ViJiW� D� 39<
�����

� W|U]VpYHO�

V]HPEHQ�� 6]i]HJ\� HGGLJ� LVPHUHWOHQ� ~M� NRPSDWLELOLV� JD]GD�YtUXV�

NDSFVRODWRW� WiUWXQN� IHO�� $� Q|YpQ\HNHW� V]LPSWRPDWROyJLDLODJ�

MHOOHPH]W�N�pV�D�39<
�����

�W|U]V�~M�JD]GDQ|YpQ\HLNpQW�tUWXN�OH��

��� $� IHQW� HPOtWHWW� PyGV]HUHNNHO� D� 39<
�����

� W|U]]VHO� V]HPEHQ� ���

LPPXQLV�YDG�6RODQXP� IDMW� LOO�� V]iUPD]pNRW� �6RODQXP�DFURVFRSLFXP�

3,�� �������� 6�� DOERUQR]LL� 3,�� �������� 6�� DPERVLQXP� 3,�� ��������

��������6��DUQH]LL�3,����������6��FDFHWDQXP�3,����������6��VROLVLL�3,��

��������6�� VWRORQLIHUXP� 3,�� ����������������6�� VXESDQGXUDWXP�3,��

�������� 6�� VXFXEXQHQVH� 3,�� �������� 6�� WDUQLL� 3,�� �������� ��������

��������WiUWXQN�IHO��DPHO\HN�UH]LV]WHQFLDIRUUiVNpQW�IHOKDV]QiOKDWyDN�

D� EXUJRQ\DQHPHVtWpVEHQ� ~M� 39<
�����

� UH]LV]WHQV� EXUJRQ\DIDMWiN�

HO iOOtWiViUD���

��� 5H]LV]WHQFLDYL]VJiODWDLQN� VRUiQ� HJ\� DGRWW� IDMRQ� EHO�O� LV� D�

V]iUPD]pNRN� N|]|WW� OpQ\HJHV� HOWpUpVW� WDSDV]WDOWXQN� D� UH]LV]WHQFLD�

WXODMGRQViJRNEDQ�� $� 6RODQXP� IDMRN� N|]�O� D� 6�� WDUQLL� V]iUPD]pNDL�

�3,��������������������������IRJpNRQ\DN�YROWDN��H]]HO�HOOHQWpWEHQ�D�

3,�� �������� �������� ������� V]iUPD]pNRN� H[WUpP� UH]LV]WHQFLiW�

PXWDWWDN� D� 39<
�����

� W|U]V� IHUW ]pVpYHO� V]HPEHQ�� +DVRQOy�

HUHGPpQ\HNHW� WDSDV]WDOWXQN� D� 6�� DFURVFRSLFXP�� 6�� DOERUQR]LL�� 6��

DPERVLQXP�� 6�� DUQH]LL� pV� 6�� VWRORQLIHUXP� IDMRN� pV� V]iUPD]pNDLN�
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HVHWpEHQ�LV��(]HN�D]�HUHGPpQ\HN�UiPXWDWQDN�D�IDMRQ�EHO�OL�JHQHWLNDL�

N�O|QEVpJHNUH��

��� $� YL]VJiODW� VRUiQ� �� 39<
�����

� L]ROiWXP� N|SHQ\IHKpUMH� JpQMpQHN� ����

Ei]LV� KRVV]~ViJ~� V]DNDV]iW� pV� D� �
� YpJ� QHP� NyGROy� UpJLyMiW�

PROHNXOiULV� V]HPSRQWEyO� MHOOHPH]W�N�� $]� L]ROiWXPRN� N|]|WW� QDJ\�

HOWpUpVW� D� QXNOHRWLG� VRUUHQGEHQ� QHP� WDSDV]WDOWXQN��(]pUW� D� 39<
�����

�

W|U]V� N|SHQ\IHKpUMH� JpQMH� NtVpUOHWL� Q|YpQ\HNEHQ� DONDOPDV� D�

SDWRJpQW O� V]iUPD]WDWRWW� UH]LV]WHQFLD� NLDODNtWiViUD�� ,O\HQ�

WUDQV]JpQLNXV� Q|YpQ\HN� IHOKDV]QiOKDWyDN� D� ELRWHFKQROyJLDL�

NXWDWiVRNEDQ� D� UH]LV]WHQFLD� WXODMGRQViJRN� YDODPLQW� D� YtUXV�

ELROyJLiMiQDN�MREE�PHJLVPHUpVpKH]��

��� $� QXNOHRWLG� VRUUHQG� LVPHUHWpEHQ� IHOiOOtWRWWXN� D]� iOWDOXQN�

PROHNXOiULVDQ� MHOOHP]HWW� 39<
�����

� L]ROiWXPRN� pV� DGDWEDQNEDQ�

V]HUHSO � L]ROiWXPRN� ILORJHQHWLNDL� W|U]VIiMiW� D� N|SHQ\IHKpUMH� JpQ�

D]RQRV�V]DNDV]iQDN�QXNOHRWLG�VRUUHQGMH�pV�D��
�YpJ�QHP�NyGROy�UpJLy�

QXNOHRWLG� VRUUHQGMH�� YDODPLQW� D� N|SHQ\IHKpUMH� JpQ� D]RQRV�

V]DNDV]iQDN� DPLQRVDY� VRUUHQGMH� DODSMiQ�� 0LQGKiURP� HVHWEHQ� D�

YL]VJiOW� L]ROiWXPRN� D�%HFQHU� HW� DO�� ������� iOWDO� OHtUW� pV�7KROH� HW�DO�

������� iOWDO� PROHNXOiULVDQ� MHOOHP]HWW� PDJ\DURUV]iJL� 39<
�����

�

L]ROiWXPPDO� HJ\�WW� HON�O|Q�OQHN� D� N�O|QE|] � HUHGHW � 39<�

L]ROiWXPRNWyO�� ËJ\� PHJiOODStWKDWy� KRJ\� H]HN� D]� L]ROiWXPRN� D�

V]LPSWRPDWROyJLDL�pV�V]HUROyJLDL� WXODMGRQViJDLNRQ�W~O�D�PROHNXOiULV�

MHOOHP] LN�DODSMiQ�LV�D�39<
�����

�W|U]VK|]�WDUWR]QDN��
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��� 7KH� UHDFWLRQ� RI� ���� GLIIHUHQW� DFFHVVLRQV� RI� WXEHU� EHDULQJ� 6RXWK�

$PHULFDQ�ZLOG�6RODQXP� VSHFLHV� DQG� DFFHVVLRQV� KDYH� EHHQ� VWXGLHG��

+XQGUHG� DQG� RQH� QHZ� FRPSDWLEOH� KRVW�YLUXV� UHODWLRQV� EHWZHHQ�

6RODQXP�VSHFLHV�DQG�39<
�����

�KDYH�EHHQ�IRXQG��6RODQXP�VSHFLHV�DQG�

DFFHVVLRQV�KDYH�EHHQ�V\PSWRPDWRORJLFDOO\�FKDUDFWHULVHG��

��� $PRQJ� WKH� 6RODQXP� VSHFLHV� DQG� DFFHVVLRQV� ��� ZHUH� LPPXQH�

�6RODQXP� DFURVFRSLFXP� 3,�� �������� 6�� DOERUQR]LL� 3,�� �������� 6��

DPERVLQXP�3,������������������6��DUQH]LL�3,����������6��FDFHWDQXP�

3,�� �������� 6�� VROLVLL� 3,�� �������� 6�� VWRORQLIHUXP� 3,�� ��������

��������6�� VXESDQGXUDWXP�3,����������6�� VXFXEXQHQVH�3,����������

6�� WDUQLL� 3,�� �������� �������� �������� WR� WKH� 39<
�����

� LQIHFWLRQ��

7KHUHIRUH��WKHVH�DFFHVVLRQV�FDQ�EH�XVHG�IRU�UHVLVWDQFH�EUHHGLQJ��

��� (VVHQWLDO�GLIIHUHQFH�LQ�WKH�UHVLVWDQFH�SURSHUW\�DPRQJ�DFFHVVLRQV�KDYH�

EHHQ� IRXQG��2XW�RI� WKH�6RODQXP� VSHFLHV�DQG�DFFHVVLRQV�RI�6�� WDUQLL�

�3,�� �������� �������� �������� ZHUH� V\VWHPLFDOO\� VXVFHSWLEOH�� 3,��

�������� �������� ������� DFFHVVLRQV� VKRZHG� LPPXQLW\� WR� 39<
�����

�

LQIHFWLRQ��,W�ZDV�H[SHULHQFHG�WKH�VDPH�WKLQJ�E\�VHYHUDO�DFFHVVLRQV�RI�

6�� DFURVFRSLFXP�� 6�� DOERUQR]LL�� 6�� DPERVLQXP�� 6�� DUQH]LL� DQG� 6��

VWRORQLIHUXP��7KLV�VKRZHG�JHQHWLF�GLIIHUHQFHV�DPRQJ�WKH�DFFHVVLRQV�

LQ�D�VSHFLHV��

��� 7KH�&3�JHQH�DQG��
�QRQ�WUDQVODWHG�UHJLRQ�RI���39<
�����

�LVRODWHV�ZHUH�

3&5�DPSOLILHG�DQG�FORQHG��1XFOHRWLGH� VHTXHQFHV�RI�&3�UHJLRQ�DQG��

�
� QRQ�WUDQVODWHG� UHJLRQ� ZHUH� ILUVW� GHWHUPLQHG� E\� WKHVH� +XQJDULDQ�
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LVRODWHV��$IWHU� WKH� VHTXHQFH� DQDO\VLV�� QR� HVVHQWLDO� GLIIHUHQFHV� FRXOG�

EH� IRXQG� DPRQJ� WKH� LVRODWHV�� 6R� WKH� &3� JHQH� FRXOG� EH� XVHG� LQ�

ELRWHFKQRORJ\�LQ�SDWKRJHQ�GHULYHG�UHVLVWDQFH��

��� +RPRORJ\�RI�QXFOHRWLGH�DQG�DPLQR�DFLG�VHTXHQFHV�ZHUH�KLJK�DPRQJ�

WKH�39<
�����

�LVRODWHV��7KH�SK\ORJHQHWLF�WUHH�VKRZHG�VRPH�GLIIHUHQFHV�

DPRQJ�WKH�LVRODWHV�IURP�*HQ%DQN�DQG�(0%/�VHTXHQFH�GDWDEDVH�DQG�

RXU� 39<
�����

� LVRODWHV�� 7KLV� VKRZV� GLIIHUHQFHV� DPRQJ� RWKHU� 39<�

LVRODWHV��VWUDLQV�DQG�RXU�39<
�����

�LVRODWHV��
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(]~WRQ� V]HUHWQpP� NLIHMH]QL� N|V]|QHWHPHW� WpPDYH]HW PQHN�� 'U��

+RUYiWK� -y]VHI� DNDGpPLNXVQDN�� DW\DL� SiUWIRJiVipUW�� DNL� IiUDGViJRW� pV�

OHKHWHWOHQW� QHP� LVPHUYH� VHJtWHWWH� PXQNiPDW�� gQ]HWOHQ�O� WDQtWRWW� D�

YLUROyJLD� WXGRPiQ\iUD�� (PEHUVpJH� pV� V]DNPDL� RGDDGiVD� SpOGiMiQ�

PHJV]HUHWHWWH�YHOHP�H]W�D]�pUGHNHV�WXGRPiQ\iJDW��

.|V]|QHWWHO� WDUWR]RP�'U��*iERUMiQ\L�5LFKDUG�SURIHVV]RU�~UQDN�� DNL�

VRN�KDV]QRV�V]DNPDL�WDQiFViYDO�OiWRWW�HO��

.|V]|Q|P� 'U�� .D]LQF]L� *DEULHOOD� WXGRPiQ\RV� I PXQNDWiUVQDN� D�

VRN� N|]|V� PXQNiW� pV� D� V]DNPDL� VHJtWVpJpW�� DPLW� D� NtVpUOHWHNKH]� pV� D]�

pUWHNH]pV�PHJtUiViKR]�Q\~MWRWW��

.|V]|Q|P� 'U�� %DOi]V� (UYLQ� DNDGpPLNXVQDN�� KRJ\� OHKHW VpJHW�

EL]WRVtWRWW� D� J|G|OO L� 0H] JD]GDViJL� %LRWHFKQROyJLDL� .|]SRQWEDQ� D�

PROHNXOiULV�YL]VJiODWRN�HOYpJ]pVpUH��

.|V]|QHWHW� PRQGRN�'U�� 3DONRYLFV� /iV]OyQDN�� DNL�PHJLVPHUWHWHWW� D�

PROHNXOiULV� YLUROyJLDL�PyGV]HUHNNHO� pV� D� NtVpUOHWHN� VRUiQ� LUiQ\tWRWWD� pV�

VHJtWHWWH�PXQNiPDW��

.|V]|Q|P� 0DUWRQ� ÈJQHV� pV� 0ROQiU� .DWDOLQ� ODERUiQVRNQDN�� D�

UH]LV]WHQFLDYL]VJiODWRNEDQ�Q\~MWRWW�VHJtWVpJHW��

.|V]|QHWHW�V]HUHWQpN�PRQGDQL�D�1|YpQ\NyUWDQL�pV�1|YpQ\YLUROyJLDL�

7DQV]pN� PXQNDWiUVDLQDN�� DNLN� NHOOHPHV� EDUiWL� OpJN|UW� WHUHPWHWWHN� D�

WDQV]pNHQ�D]�HOWHOW�pYHN�DODWW�PLQGHQEHQ�WiPRJDWWDN�pV�VHJtWHWWpN�V]DNPDL�

LVPHUHWHLP�E Y�OpVpW��
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+iOiVDQ�N|V]|Q|P�D� FVDOiGRPQDN�� KRJ\�EL]WRV�pV�NLHJ\HQV~O\R]RWW�

KiWWHUHW� WHUHPWHWWHN� pV�PLQGHQNRU� WiPRJDWWDN�FpOMDLP�PHJYDOyVtWiViEDQ��

$]� |Q]HWOHQ� VHJtWVpJ�N� QpON�O� H]� D]� pUWHNH]pV� QHP� V]�OHWKHWHWW� YROQD�

PHJ��

�

�

�
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$NKDWRYD��)��.����(OOLVHHYD��=��1����.DWLQ��,��$���������5HVHUYRLUV�RI�SRWDWR�YLUXV�<��5HY��
3ODQW�3DWKRO�����������

$QGHUVRQ��&��:���������9LUXVHV�RI�YHJHWDEOH�FURSV�DQG�PLVFHOODQHRXV�SODQWV�LQ�)ORULGD��
3URFHHGLQJV�)ORULGD�+RUWLF��6RFL���������������

$QGHUVRQ��&��:���������$�VWXG\�RI�ILHOG�VRXUFHV�DQG�VSUHDG�RI�ILYH�YLUXVHV�RI�SHSSHUV�LQ�
FHQWUDO�)ORULGD��3K\WRSDWKRORJ\�������������

$QGHUVRQ��&��:�� ��&RUEHWW��0��.���������9LUXVHV�GLVHDVHV�RI�SHSSHUV�LQ�FHQWUDO�)ORULGD�
VXUYH\�UHVXOWV�������3ODQW�'LV��5HS���������������

$WUH\D�� &�� '��� $WUH\D�� 3�� /�� �� 7KRUQEXU\�� '�� :�� �� 3LURQH�� 7�� 3��� ������ 6LWH�GLUHFWHG�
PXWDWLRQV� LQ� WKH� SRW\YLUXV� +&�3UR� JHQH� DIIHFW� KHOSHU� FRPSRQHQW� DFWLYLW\�� YLUXV�
DFFXPXODWLRQ�� DQG� V\PSWRP�H[SUHVVLRQ� LQ� LQIHFWHG� WREDFFR�SODQWV��9LURORJ\������
���������

$XG\��3����3DOXNDLWLV��3����6ODFN��6��$����=DLWOLQ��0���������5HSOLFDVH�PHGLDWHG�UHVLVWDQFH�
WR�SRWDWR�YLUXV�<�LQ�WUDQVJHQLF�WREDFFR�SODQWV��0RO��3ODQW�0LFUREH�,QWHUDFW��������
����

%DGDPL�� 5�� 6�� �� .DVVDQLV�� %��� ������ 6RPH� SURSHUWLHV� RI� WKUHH� YLUXVHV� LVRODWHG� IURP� D�
GLVHDVHG�SODQW�RI�6RODQXP�MDVPLQRLGHV�3D[W��IURP�,QGLD��$QQ��$SSO��%LRO���������
����

%DJQDOO��5�� +�� ��%UDGOH\�� 5�� +�� (��� ������5HVLVWDQFH� WR� SRWDWR� YLUXV�<� LQ� WKH� SRWDWR��
3K\WRSDWKRORJ\��������������

%DOD�� 6�� �� %KDUJDYD�� .�� 6��� ������ 3RWDWR� YLUXV� &�� WKH� FDXVH� RI� PRVDLF� LQ� HJJSODQW�
�6RODQXP�PHORQJHQD�/����=��3IODQ]HQNU��3IODQ]HQVFK���������������

%DPEHUJ��-��%����0DUWLQ��0��:����6FKDUWQHU��-��-����6SRRQHU��'��0���������,QYHQWRU\�RI�
WXEHU�EHDULQJ� 6RODQXP� VSHFLHV�� &DWDORJ� RI� 3RWDWR� JHUPSODVP� ������ 3RWDWR�
,QWURGXFWLRQ�6WDWLRQ��6WXUJHRQ�%D\��86$��SS�������

%DUUDGDV��0��0����$OH[DQGUH��0��$��9����9LFHQWH��0���������6ROHQDFHDV�VLOYHVWUHV�FRPR�
KRVSHGHLUDV�H[SHULPHQWDLV�GH�YLUXV�,,��6RODQXP�O\FRFDUSXP�6W��+LO��6��PDPPRVXP�
/��6��UREXVWXP�:HQGO��$UT��,QVW��%LRO��6DR�3DXOR��������������

%DUNHU�� +��� ������ ,QKHULWDQFH� RI� UHVLVWDQFH� WR� SRWDWR� YLUXVHV� <� DQG� $� LQ� SURJHQ\�
REWDLQHG�IURP�SRWDWR�FXOWLYDUV�JHQH�5\��HYLGHQFH�IRU�D�QHZ�JHQH�WR�39$��7KHRU��
$SSO��*HQHW��������������

%DZGHQ��)�&���������7KH�YLUXVHV�FDXVLQJ�WRS�QHFURVLV��DFURQHFURVLV��RI�WKH�SRWDWR��$QQ��
$SSO��%LRO���������������

%DZGHQ��)�&����.DVVDQLV��%���������7KH�EHKDYLRXU�RI�VRPH�QDWXUDOO\�RFFXUULQJ�VWUDLQV�RI�
SRWDWR�YLUXV�<��$QQ��$SSO��%LRO���������������

%HF]QHU�/����)|UVWHU�+����5RPKiQ\L�/����'H]VpU\�0���������$�EXUJRQ\D�JXPy�QHNURWLNXV�
J\ U VIROWRVViJ�EHWHJVpJ�IHOOpSpVH�0DJ\DURUV]iJRQ��1|YpQ\YpGHOPL�7XG��1DSRN��
%XGDSHVW�������S�����

%HF]QHU��/����+RUYiWK��-����5RPKiQ\L��,����)|UVWHU��+���������6WXGLHV�RQ�WKH�HWLRORJ\�RI�
WXEHU�QHFURWLF�ULQJVSRW�GLVHDVH�LQ�SRWDWR��3RWDWR�5HV���������������
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%HOO��$��&���������7KH�EXOE�DQG�SRWDWR�DSKLG�5RSKDORVVLSKRQLXV�ODW\VLSKRQ��'DYLGVRQ���
DV�D�YHFWRU�RI�QRQ�SHUVLVWHQW�SRWDWR�YLUXVHV��5HFRUG�$JULFXOWXUDO�5HVHDUFK����������

%HOODUGL�� 0�� *�� �� %HUWDFFLQL�� $�� �� 0DUDQL�� )��� ������ $� 39<� LVRODWH� LQIHFWLQJ�
5DQXQFXOXV��3K\WRSDWKRORJLD�0HGLWHUUDQHD��������������

%HP��)����9DUYHUL��&����(OHIWKLUDGLV��,����.DUDI\OOLGLV��'���������)LUVW�UHSRUW�RI�RFFXUHQFH�
RI�SRWDWR�WXEHU�QHFURWLF�ULQJVSRW�GLVHDVH�LQ�*UHHFH��3ODQW�'LV����������

%HUEHF�� $��� ������0RUSKRORJ\�� FLWRJHQHWLFV� DQG� UHVLVWDQFH� RI� DPSKLGLSORLG�1LFRWLDQD�
UDPRQGLL�0DF%ULGH�[�1��WDEDFXP�/���)��FY�=DPRMVND���[�/%������WR�SRWDWR�YLUXV�
<��*HQHW��3RORQ�������������

%HUEHF�� $�� �� *OD]HZVND�� =��� ������ 7UDQVIHU� RI� UHVLVWDQFH� WR� SRWDWR� YLUXV� <� IURP�
1LFRWLDQD�EHQHYLGHVLL�*RRGVSHG�WR�1��WDEDFXP�/��*HQHW��3RORQ���������������

%LVKRS��*��:����/DQGLV��%��-����3HWHUVRQ��$��*����6LPSVRQ��*��:���������5HFHQW�DGYDQFHV�
LQ�SRWDWR�LQVHFW�UHVHDUFK��3RWDWR�+DQGERRN������������

%ODQF��6�� ��/RSH]�0R\D��-��-�� ��3LUURQH��7��3���������/D� WUDQVPLVVLRQ�SDU�SXFHURQV�GX�
WREDFFR�YHLQ�PRWWOLQJ�YLUXV�QHFHVVLWH�XQH�LQWHUDFWLRQ�HQWUH�+&�3UR�HW�OD�SURWpLQH�GH�
FDSVLGH�� 6L[LHPHV� 5HQFRQWUHV� GH� 9LURORJLH�9pJpWDOH��$XVVRLV�� )UDQFH�� 5pVXPpV��
����

%RGH��2���������.DUWRIIHO���,Q��3IODQ]OLFKH�9LURORJLH�,,��HG��.OLQNRZVNL��0����$NDGHPLH�
9HUODJ�%HUOLQ��������������SS��

%RGH�� 2�� ��9|ON�� -��� ������ %HREDFKWXQJHQ� �EHU� HLQHQ� QHXHQ� 6WDPP� GHV�.DUWRIIHO�<�
9LUXV��.DUWRIIHOEDX�������������

%RXGD]LQ��*����/H�5RPDQFHU��0����:HLPDQQ��'��2���������/RFDOLVDWLRQ�GH�GHX[�pSLWRSHV�
VXU�OD�FDSVLGH�GX�YLUXV�<�GH�OD�SRPPH�GH�WHUUH��$QQDO�7DEDF������������

% V]H��=����.D]LQF]L��*����+RUYiWK��-���������5HDFWLRQ�RI�XQNQRZQ�6RODQXP�VWRORQLIHUXP�
6FKOHFKWG��HW�%FKH�DQG�6RODQXP�GHPLVVXP�/LQGO��DFFHVVLRQV�WR�WKH�WXEHU�QHFURVLV�
VWUDLQ� RI� SRWDWR� <�3RW\YLUXV� �39<Y�Z-Y ��� $FWD� 3K\WRSDWK�� HW� (QWRPRO�� +XQJ�� �� O��
���������

%UDGOH\��5��+��(���������6WXGLHV�RQ�WKH�PHFKDQLVP�RI�WUDQVPLVVLRQ�RI�SRWDWR�YLUXV�<�E\�
WKH� JUHHQ� SHDFK� DSKLG��0\]XV�SHUVLFDH� �6XO]��� �+RPRSWHUD��$SKLGDH���&DQDG�� -��
=RRO�������������

%UDGOH\��5��+��(���������7REDFFR�OHDI�YHLQV�DV�VRXUFHV�RI�D�FXFXPEHU�PRVDLF�YLUXV�IRU�
DSKLGV��9LURORJ\�������������

%UDGOH\��5��+��(����:DGH��&��9����:RRG��)�$���������$SKLG�WUDQVPLVVLRQ�RI�SRWDWR�YLUXV�
<�LQKLELWHG�E\�RLO��9LURORJ\��������������

%UDQGHV�� (�� :�� �� %HUFNV�� 5��� ������ *URVV� PRUSKRORJ\� DQG� VHURORJ\� DV� D� EDVLV� IRU�
FODVVLILFDWLRQ�RI�HORQJDWHG�YLUXVHV��$GY��9LUXV�5HV������������

%UXQD� GH� 7RVVR�� $�� �� 6DQWLOOL�� 9�� �� (VSHMR�� 5��� ������ (QIHUPHGDG� GHO� DML� \� SLPLHQWR�
FDXVDGD�SRU�HO�YLUXV�<�GH�OD�SDSD��$JULFXOWXUD�7HFQLFD��������������

%XWXURYLF��'�� ��.Xã��0���������7KH�RFFXUUHQFH�RI�SRWDWR�WXEHU�ULQJ�QHFURWLF�GLVHDVH�LQ�
<XJRVODYLD��3URF��($35�9LURORJ\�6HFWLRQ�0HHWLQJ��%RORJQD�������S�����

%XWXURYLF��'�� ��.Xã��0���������7KH�RFFXUUHQFH�RI�SRWDWR�WXEHU�ULQJ�QHFURWLF�GLVHDVH�LQ�
<XJRVODYLD��3RWDWR�5HV�����������

%XW]RQLFK��,��3����0RQWHV��/����,QGXQL��6����$ORQVR��6��,���������6RODQXP�VLV\PEULLIROLXP�
/DP�� UHVHUYRULR� QDWXUDO� GHO� YLUXV�<� GH� OD� SDSD� HQ� HO� VXGHVWH� GH� OD� 3URYLQFLD� GH�
%XHQRV�$LUHV��)LWRSDWRORJLD������������
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&DQWR��7�� ��(OOLV��3�� ��%RZOHU��*����/ySH]�$EHOOD��'���������3URGXFWLRQ�RI�PRQRFORQDO�
DQWLERGLHV� WR� SRWDWR� YLUXV� <� KHOSHU� FRPSRQHQW�SURWHDVH� DQG� WKHLU� XVH� IRU� VWUDLQ�
GLIIHUHQWLDWLRQ��3ODQW�'LV���������������

&DUWHU�� :��� ������ ,QVHFWV� ,Q� 5HODWLRQ� 7R� 3ODQW�'LVHDVH�� ,QWHUVFLHQFH� 3XEOLVKHUV��1HZ�
<RUN������������SS��

&DUULQJWRQ��-��&����'RXJKHUW\��:��*���������6PDOO�QXFOHDU�LQFOXVLRQ�SURWHLQ�HQFRGHG�E\�
D�SODQW�SRW\YLUXV�JHQRPH�LV�D�SURWHDVH��-��*HQ��9LURO�����������������

&KDFKXOVND�� $�� 0��� ������ 3RWDWR� YLUXV� <� SK\ORJHQ\� DQG� HQJLQHHUHG� YLUXV� UHVLVWDQFH��
3K�'��7KHVLV��:DUVDZ�������SS�������

&KDJDV�� &�� 0�� �� *ULOO�� 0�� �� 1RURQKD�� $�� %�� ��9LQFHQW��0��� ������6RODQDFHV� VLOYHVWUHV�
FRPR� KRVSHGHLUDV� H[SHULPHQWDLV� GH� YLUXV� ,�� 6RODQXP� FLOLDWXP� /DP��� 6��
SDOLQDFDQWKXP�'XQ���H�6��YDULXP�'XQ��$UT��,QVW��%LRO��6DR�3DXOR��������������

&KDJDV�� &�� 0�� �� 9LQFHQW�� 0�� �� $OED�� $�� 3�� &�� �� -XO\�� -�� 5���� ������ 6RODQXP�
DWURSXUSXUHXP�6FKUDQN��D�QDWXUDO�UHVHUYRLU�RI�SRWDWR�YLUXV�<��39<���3K\WRSDWK��=��
�������������

&KDPEHUODLQ�� (�� (��� ������ 3ODQW� YLUXV� GLVHDVH� LQ� 1HZ� =HDODQG�� %XOOHWLQ� 'HSDUWPHQW�
6FLHQFH�,QGXVWULDO�5HVHDUFK�1HZ�=HDODQG��������������

&KULVWLH��6��5���������1LFRWLDQD�K\EULG�GHYHORSHG�DV�D�KRVW�IRU�SODQW�YLUXVHV��3ODQW�'LV��
5HS���������������

&KULVWLH�� 6�� 5�� �� &UDZIRUG�� :�� (��� ������3ODQW� YLUXV� UDQJH�RI�1LFRWLDQD�EHQWKDPLDQD��
3ODQW�'LV��5HS���������������

&KULVWRII�� $��� ������ 7KH� YLUXV� GLVHDVHV� RI� WKH� IUXLW� WUHHV� LQ�%XOJDULD�� 3K\WRSDWK�� =�� ���
���������

&ODUN��0��)����$GDPV��$��1���������&KDUDFWHULVWLFV�RI�WKH�PLFURSODWH�PHWKRG�RI�HQ]\PH�
OLQNHG� LPPXQRVRUEHQW� DVVD\� IRU� WKH�GHWHFWLRQ�RI�SODQW�YLUXVHV�� -��*HQ��9LURO������
����������

&ODUN��5��/����+LOO��-��+���������$�QHZ�WRPDWR�YLUXV�GLVHDVH�LQGXFHG�E\�FR�LQIHFWLRQ�ZLWK�
WREDFFR�PRVDLF�DQG�SRWDWR�<�YLUXVHV��3K\WRSDWKRORJ\�1HZV����������

&RFLX�� 9�� ��0LQRLX�� 1�� ��5RPDQ�� 5�� ��&KHRUJKLLX�� (�� �� ,VDF�� 0�� ��3RSHVFX�� ,��� ������
,QYHVWLJDWLRQV� DLPHG� DW� REWDLQLQJ� QHZ� SOXP� YDULHWLHV� UHVLVWDQW� WR� WKH� SOXP� SR[�
YLUXV��3UREO��*HQHW��7KHRU��$SSO������������

&RFNHUKDP��*���������*HQHWLFDO�VWXGLHV�RQ�UHVLVWDQFH�WR�SRWDWR�YLUXV�;�DQG�<��+HUHGLW\�
�������������

&RRN�� $�� $��� ������ *HQHWLFV� RI� UHVSRQVH� LQ� SHSSHU� WR� WKUHH� WUDLQV� RI� SRWDWR� YLUXV� <��
3K\WRSDWKRORJ\��������������

&RRN��$��$����$QGHUVRQ��&��:���������,QKHULWDQFH�RI�UHVLVWDQFH�WR�SRWDWR�YLUXV�<�GHULYHG�
IURP�WZR�VWUDLQV�RI�&DSVLFXP�DQQXXP��3K\WRSDWKRORJ\������������

&RVWD��$��6�� ��&DUYDOKR��$��0��%����.LWDMDPD��(��:���������5LVFD�GR�WRPDWHLUR�HP�6DR�
3DXOR��FDXVDGD�SRU�HVWULSH�GR�YLUXV�<��%UDJDQWLD����������������

'DOH��:��7��� ������6DS�WUDQVPLVVLEOH�PRVDLF� GLVHDVH� RI� VRODQDFHRXV� FURSV� LQ�7ULQGDG��
$QQ��$SSO��%LRO���������������

'DOPD\��7����%DOi]V��(���������1XFOHRWLGH�VHTXHQFH�RI�DQ�DOWHUHG�YLUXOHQFH�SRWDWR�YLUXV�
<�FRDW�SURWHLQ�JHQH��39< © �VWUDLQ���1XFOHLF�$FLGV�5HV�����������
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'DUE\��-��)����/DUVRQ��5��+����:DONHU��-��&���������9DULDWLRQ�LQ�YLUXOHQFH�DQG�SURSHUWLHV�
RI� SRWDWR� YLUXV� <� VWUDLQV�� 5HVHDUFK� %XOOHWLQ�:LVFRQVLQ� $JULFXOWXUDO� ([SHULPHQW�
6WDWLRQ������������

'H�%RN[�� -��$�� ��+XWWLQJD��+���������3RWDWR�YLUXV�<��&0,�$$%�'HVFULSWLRQV�RI�3ODQW�
9LUXVHV������������

'HGLF��3����.DQDN��(����1RKHMO��-���������8QXVXDO�VWUDLQ�RI�39<�ZLWK�QHFURVHV�RQ�SRWDWR�
WXEHUV��3URF����WK�&]HFKRVORYDN�3ODQW�3URW��&RQI��1LWUD�������SS�����������

'HOJDGR�6DQFKH]��6����*URJDQ��5��*���������3XULILFDWLRQ�DQG�SURSHUWLHV�RI�SRWDWR�YLUXV�
<��3K\WRSDWKRORJ\����������������

'HUPDVWLD�� 0��� ������ &\WRNLQLQ� SDWWHUQV� LQ� KHDOWK\� DQG� 39<Y�Z-Y � LQIHFWHG� SRWDWR�
�6RODQXP� WXEHURVXP� /�� FY�� ,JRU��� 3URF�� ($35� 9LURORJ\� 6HFWLRQ�0HHWLQJ�� %OHG�
������SS������������

'L)DQ]R��&��'����5DJVGDOH��'��:����5DGFOLIIH��(��%��*XGPHVWDG��1��&����6HFRU��*��$���
������ 6HDVRQDO� DEXQGDQFH� RI� DSKLG� YHFWRUV� RI� SRWDWR� YLUXV� <� LQ� WKH� 5HG� 5LYHU�
9DOOH\�RI�0LQHVRWD�DQG�1RUWK�'DNRWD��-��(FRQRP��(QWRPRO���������������

'ROHQF�� -�� ��'HUPDVWLD��0��� ������ 6\VWHPLF� LQIHFWLRQ�ZLWK�39<Y�Z-Y � GRHV� QRW� VHYHUHO\�
DOWHU�PHULVWHP�DFWLYLW\� LQ� VXVFHSWLEOH� SRWDWR�FXOWLYDU� 
,JRU
��3URF��($35�9LURORJ\�
6HFWLRQ�0HHWLQJ��%DGHQ�������SS���������

'XGLWV� '�� ��+HV]N\�/���1|YpQ\ELRWHFKQROyJLD��0H] JD]GDViJL�.LDGy��%XGDSHVW� ������
����SS��

'\NVWUD�� 7�� 3�� ��:KLHWDNHU�� :�� &��� ������ ([SHULPHQWV� RQ� WKH� WUDQVPLVVLRQ� RI� SRWDWR�
YLUXVHV�E\�YHFWRUV��-��$JU��5HV���������������

(DVWRQ��*��'����/DUVRQ��5��+����+RXJDV��5��:���������,PPXQLW\�WR�YLUXV�<�LQ�WKH�JHQXV�
6RODQXP��:LVFRQVLQ�$JULF��([S��6WD��5HVHDUFK�%XOOHWLQ������������

(GZDUGVRQ�� -�� 5��� ������ 6RPH� SURSHUWLHV� RI� WKH� SRWDWR� YLUXV�<� JURXS�� )ORULGD�$JULF��
([S��6WD��0RQRJUDSK�1R������������

(GZDUGVRQ�� -�� 5�� ��&KULVWLH�� 5�� *�� ��.R�� 1�� -��� ������ 3RW\YLUXV� F\OLQGULFDO� LQFOXVLRQV�
6XEGLYLVLRQ�,9��3K\WRSDWKRORJ\����������������

(GZDUGVRQ��-��5�� ��&KULVWLH��5��*���������7KH�3RW\YLUXV�*URXS��9ROXPHV�,�,9��)ORULGD�
$JULF��([S��6WD���0RQRJUDSK�����

(GZDUGVRQ�� -�� 5�� �� &KULVWLH�� 5�� *��� ������ 9LUXVHV� LQIHFWLQJ� SHSSHUV� DQG� RWKHU�
VRODQDFHRXV� FURSV�� 9ROXPH� ,,�� )ORULGD� $JULFXOWXUDO� ([SHULPHQW� 6WDWLRQ��
0RQRJUDSK����,,��

(OOLV�� 3�� �� 6WDFH�6PLWK�� 5�� �� GH� 9LOLHUV�� *��� ������ ,GHQWLILFDWLRQ� DQG� JHRJUDSKLF�
GLVWULEXWLRQ�RI�VHURW\SHV�RI�SRWDWR�YLUXV�<��3ODQW�'LV���������������

(QGHPDQQ��:��������5HVLVWDQFH�WR�VWUDLQV�RI�YLUXV�<�LQ�WREDFFR��%HU��,QVW��7DEDN�������
����

(VNDURXV��-��.����+DELE��+��0����.LVWDK��$��$����,VPDLO��0��+���������$�VWUDLQ�RI�SRWDWR�
YLUXV�<�LVRODWHG�IURP�6RODQXP�QLJUXP�YDU��MXGLDFXP�LQ�(J\SW��3K\WRSDWKRO��0HGLW��
�����������

)DULQHOOL�� /�� �� 0DOQRH�� 3�� �� &ROOHW�� *�� )�������� +HWHURORJXV� HQFDSVLGDWLRQ� RI� SRWDWR�
YLUXV�<�VWUDLQ�2��39< ª ��ZLWK�WKH�WUDQVJHQLF�FRDW�SURWHLQ�RI�39<�VWUDLQ�1��39<Y ��
LQ�6RODQXP�WXEHURVXP�FY��%LQWMH��%LR�7HFKQRORJ\����������������
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)HOGPDQ�� -�� 0�� �� *UDFLD�� 2��� ������ 6WXGLHV� RQ�ZHHG� SODQWV� DV� VRXUFHV� RI� YLUXVHV� ,,,��
1DWXUDO� LQIHFWLRQV� RI� VRPH� ZHHGV� ZLWFK� WREDFFR� PRVDLF�� FXFXPEHU� PRVDLF� DQG�
SRWDWR�<�YLUXVHV��3K\WRSDWKRO��=���������������

)HOVHQVWHLQ��-��� ������3KLORJHQLHV� IURP�PROHFXODU� VHTXHQFHV�� LQIHUHQFH�DQG� UHOLDELOLW\��
$QQ��5HY��*HQHW���������������

)HOVHQVWHLQ�� -��� ������ 3+</,3� �3K\ORJHQHWLF� LQIHUHQFH� 3DFNDJH��0DQXDO� YHUVLRQ� �����
8QLYHUVLW\�RI�:DVKLQJWRQ��6HDWWOH��86$�������

)LHGRURZ��=���������,VRODWLRQ�RI�SRWDWR�YLUXV�< ª ��<Y ��;�IURP�WKH�FRPSOHNV�E\�PHDQV�RI�
WHVW�SODQWV��5HY��3ODQW�3DWKRO������������

)ULW]VFKH�� 5�� �� 6FKPHO]HU�� .�� �� 6FKPLG�� 7�� %��� ������ 3U�IXQJ� GHU� (LJQXQJ� YRQ�
7HWUDQ\FKXV� XUWLFDH� .RFK� DOV� 9HNWRU� GHU� SIODQ]HQSDWRJHQHU� 9LUHQ�� $UFK��
3IODQ]HQVFKXW]������������

)ULW]VFKH�� 5�� ��.DUO�� (�� ��3URHVHOHU� *��� ������ 7LHULVFKH� 9HNWRUHQ� SIODQ]HUSDWKRJHQHU�
9LUHQ��*XVWDY�)LVFKHU�9HUODJ��6WXWWJDUW������������SS��

*DUEDFHZVND��*����)HOF]DN��3����&KUDQRZVND��0����.HUODQ��&���������5HDFWLRQ�RI�SRWDWR�
FXOWLYDUV�DQG�WHVW�SODQWV�WR�39<�LQIHFWLRQ�RQ�VXEPLFURVFRSLFDO�OHYHO��3URF��($35�
9LURORJ\�6HFWLRQ�0HHWLQJ��%DGHQ�������SS���������

*iERUMiQ\L� 5��� ������ 9tUXVRN�� ,Q� eUVHN� 7�� pV� *iERUMiQ\L� 5�� �HGV��� 1|YpQ\NyUWDQL�
0LNURELROyJLD��(/7(�(|WY|V�.LDGy��%XGDSHVW�������SS���������

*iERUMiQ\L�5���������$�YtUXVJHQRP�V]HUYH] GpVH�pV�D�YtUXVRN�UHSOLNiFLyMD��,Q��+RUYiWK�
-�� �� *iERUMiQ\L� 5��� �HGV�� 1|YpQ\YtUXVRN� pV� YLUROyJLDL� YL]VJiODWL� PyGV]HUHN��
0H] JD]GD�.LDGy�������SS�����������

*iERUMiQ\L�5����7yELiV�,�������D��$�YtUXVIHUW ]pV�LQKLELWRUDL�pV�D�YtUXVELRV]LQWp]LVW�JiWOy�
DQ\DJRN��1|YpQ\WHUPHOpV��������������

*iERUMiQ\L� 5�� �� 7yELiV� ,��� ����E�� $� Q|YpQ\L� YtUXVRN� HOOHQL� NpPLDL� YpGHNH]pV�
OHKHW VpJHL�� ,QGXNiOW� DQWLYLUiOLV� DQ\DJRN�pV�NHPRWHUiSLiV�V]HUHN��1|YpQ\WHUPHOpV�
�������������

*HEUH� 6HODVVLH�� .� �� 0DUFKRX[�� *�� �� 'HOOHFROOH�� %�� �� 3RFKDUG�� (��� ������ 9DULDELOLWp�
QDWXUHOOH�GHV�VRXFKHV�GX�YLUXV�<�GH�OD�SRPPH�GH�WHUUH�GDQV�OHV�FXOWXUHV�GH�SLPHQW�
GX�6XG�HVW�GH�OD�)UDQFH��&DUDFWHULVDWLRQ�HW�FODVVLILFDWLRQ�HQ�SDWKRW\SHV��$JURQRPLH�
������������

*KHQD�� 1��� ������ 6WXG\� RI� VWUDLQ� RI� YLUXV� <� LVRODWHG� IURP� SRWDWR� YDUV�� FXOWLYDWHG� LQ�
5RPDQLD��$QDOHOH�,QVWLWXWXOXL�GH�&HUFHODUL�3HQWUX�3URFWHFWLD��3ODQWHORU�����������

*LEVRQ��5��:����3HKX��(����:RRGV��5��'����-RQHV��0��*��.���������5HVLVWDQFH�WR�SRWDWR�
YLUXV�<�DQG�SRWDWR�YLUXV�;�LQ�6RODQXP�EUHYLGHQV��$QQ��$SSO��%LRO����������������

*RRGLQJ�� *�� 9�� ��%LQJ�� :�� :��� ������ 6HURORJLFDO� LGHQWLILFDWLRQ� RI� SRWDWR�<�YLUXV� DQG�
WREDFFR� HWFK� YLUXV� XVLQJ� LPPXQRGLIIXVLRQ� SODWHV� FRQWDLQLQJ� VRGLXP� GRGHF\O�
VXOSKDWH��3K\WRSDWKRORJ\�����������

*RRGLQJ�� *�� 9�� �� 7ROLQ�� 6�� $��� ������ 6WUDLQV� RI� SRWDWR� YLUXV� <� DIIHFWLQJ� IOXH�FXUHG�
WREDFFR�LQ�WKH�VRXWKHDVWHQ�8QLWHG�6WDWHV��3ODQW�'LV��5HS���������������

*RRGPDQ��5��0����0F'RQDOG��-��*����+RUQH��5��:����%DQFURIW��-��%���������$VVHPEO\�RI�
IOH[XRXV�SODQW�YLUXVHV�DQG� WKHLU�SURWHLQV��3KLORVRSKLFDO�7UDQVDFWLRQV�RI� WKH�5R\DO�
6RFLHW\�/RQGRQ�%����������������

*XJHUOL��3����)ULHV��$���������&KDUDFWHUL]DWLRQ�RI�PRQRNORQDO�DQWLERGLHV�WR�SRDWDR�YLUXV�
<�DQG�WKHLU�XVH�IRU�YLUXV�GHWHFWLRQ��-��*HQ��9LURO�����������������
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+DPLOWRQ��0��$��� ������2Q� WKUHH� QHZ�YLUXV� GLVHDVHV� RI�+\RF\DPXV�QLJHU��$QQ��$SSO��
%LRO���������������

+DUULVRQ��%��'����5REHUWV��,��0���������3LQZKHHOV�DQG�FU\VWDOOLQH�VWUXFWXUHV�LQGXFHG�E\�
DWURSD�PLOG�PRVDLF�YLUXV�ZLWK�SDUWLFOHV�����QP�ORQJ��-��*HQ��9LURORJ\������������

+DWD\D��7����,QRXH��$��.����2VKLPD��.����6KLNDWD��(���������&KDUDFWHUL]DWLRQ�DQG�VWUDLQ�
LGHQWLILFDWLRQ�RI�D�SRWDWR�YLUXV�<�LVRODWH�QRQ�UHDFWLYH�ZLWK�PRQRFORQDO�DQWLERGLHV�
VSHFLILF�WR�WKH�RUGLQDU\�DQG�QHFURWLF�VWUDLQV��,QWHUYLURORJ\������������

+HLQ]H�� .��� ������ =XU� hEHUWUDJXQJ� SIODQ]OLFKHU� 9LUXVNUDQNKHLWHQ� GXUFK� %ODWWOlXVH��
1DFKUEO��'WVFK��3IO6FK'LHQVW�����������

+HLQ]H��.�������D��1HXH�*HOHJHQKHLWV�EHUWU lJHU�I�U�GDV�*XUNHQPRVDLN�9LUXV��0DUPRU�
FXFXPHULV��� GDV� <�YLUXV� GHU� .DUWRIIHO� �0DUPRU� XSVLORQ��� GLH� 7RPDWHQVWDXFKH�
�GZDUILQJ� RI� WRPDWR�� XQG� HLQ� QHXHU�hEHUWUlJHU� I�U� GLH�9HUJLOEXQJVNUDQNKHLW� GHU�
5�EH��&RULXP�EHWDH���=��1DWXUIRUVFK���V�����������

+HLQ]H��.�������E��%HLWUDJ�]XU�(UPLWWOXQJ�QHXHU�hEHUWUlJHU�I�U�SK\WRSDWKRJHQH�9LUHQ��
=��3IO.UDQNK���������������

+HLQ]H�� .��� ������ 9HUVXFKH� ]XU� hEHUWUDJXQJ� QLFKWSHUVLVWHQWHU� XQG� SHUVLVWHQWHU� 9LUHQ�
GXUFK�%ODWWOlXVH��1DFKUEO��'WVFK��3IO6FK'LHQVW��������������

+HOOPDQQ�� *�� 0�� �� 7KRUQEXU\�� '�� :�� �� +\HEHUW�� (�� �� 6KDZ�� -�� *�� �� 3LURQH�� 7�� 3�� ��
5KRDGV��5��(���������&HOO�IUHH�WUDQVODWLRQ�RI�WREDFFR�YHLQ�PRWWOLQJ�YLUXV�51$��,,��
,PPXQRSUHFLSLWDFLRQ� RI� SURGXFWV� E\� DQWLVHUD� WR� F\OLQGULFDO� LQFOXVLRQV�� QXFOHDU�
LQFOXVLRQ�DQG�KHOSHU�FRPSRQHQW�SURWHLQV��9LURORJ\���������������

+LQLRVWUR]D�2ULKXHOD��$��0���������6RPH�FKDUDVWHULVWLFV�RI�LQIHFWLRXV�51$�IURP�SRWDWR�
YLUXV�<��9LURORJ\��������������

+LQULFKV��-����%HUJHU��6����6KDZ��-��*���������$�K\SHUVHQVLWLYH�UHVSRQVH�OLNH�PHFKDQLVP�
LV� LQYROYHG�LQ�UHVLVWDQFH�RI�SRWDWR�SODQWV�EHDULQJ�WKH�5\ < ? = �JHQH�WR�WKH�SRW\YLUXVHV�
SRWDWR�YLUXV�<�DQG�WREDFFR�HWFK�YLUXV��-��*HQ��9LURO���������������

+RJJDQ�� ,�� $��� ������ &\WRORJLFDO� VWXGLHV� RQ� YLUXV� GLVHDVHV� RI� VRODQDFHRXV� SODQWV�� -��
$JULF��5HV���������������

+ROOLQJV��0��������� ,QYHVWLJDWLRQ�RI�FKU\VDQWKHPXP�YLUXVHV� ,,��9LUXV�%��PLOG�PRVDLF��
DQG�FKU\VDQWKHPXP�ODWHQW�YLUXV��$QQ��$SSO��%LRO���������������

+ROOLQJV��0���������+RVW�UDQJH�VWXGLHV�ZLWK�ILIW\�WZR�SODQW�YLUXVHV��$QQ��$SSO��%LRO������
��������

+RUYiWK��-���������1HXHUH�%HLWUlJH�]XP�9RUNRPPHQ�YRQ�.DUWRIIHOYLUHQ�PLW�EHVRQGHUHU�
5�FNVLFKW�DXI�GLH�.RPSOH[LQIHNWLRQHQ��$FWD�$JURQRP��$FDG��6FL��+XQJ������������

+RUYiWK�� -��� ������ (UJHEQLVVH� GHU� LGHQWLIL]LHUXQJ� YRQ� PHFKDQLVFK� �EHUWUlJEDUHQ�
.DUWRIIHOYLUHQ� DQ� 7HVWSIODQ]HQ�� PLW� EHVRQGHUHU� 5�FNVLFKW� DXI�
9HUJOHLFKVXQWHUVXFKXQJHQ��$FWD�$JURQRP��$FDG��6FL��+XQJ��������������

+RUYiWK�� -��� ����D�� 'DWD� RQ� WKH� SRVVLELOLWLHV� RI� FRQWUROOLQJ� SRWDWR� YLUXV�� ,�� *HQHUDO�
VXUYH\� RI� WKH� PHWKRGV� RI� FRQWURO� DQG� WKH� YLUXV� LQIHFWLRQ� RI� H[SHULPHQWDO� SRWDWR�
YDULHWLHV��$FWD�$JU��$FDG��6FL��+XQJ�������������

+RUYiWK� -��� ����E�� $� EXUJRQ\iW� IHUW ] � YtUXVRN� GLIIHUHQFLiOiViQDN� PyGV]HUHL� pV� D�
EXUJRQ\D�<�YtUXVW|U]VHN��0DUPRU�XSVLORQ�+ROPHV��WXODMGRQViJDL��.DQGLGiWXVL�eUW��
7p]LVHL���5RVWRN�%XGDSHVW���������SS��

+RUYiWK�� -��� ����F�� 6WXGLHV� RQ� VWUDLQV� RI� SRWDWR� YLUXV�<�� O�� 6WUDLQ�&��$FWD� 3K\WRSDWK��
$FDG��6FL��+XQJ��������������
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+RUYiWK�� -��� ����G�� 6WXGLHV� RQ� VWUDLQV� RI� SRWDWR� YLUXV� <�� ��� 1RUPDO� VWUDLQ�� $FWD�
3K\WRSDWK��$FDG��6FL��+XQJ��������������

+RUYiWK��-�������H��'DWD�RQ�WKH�SRVVLELOLWHV�RI�FRQWUROOLQJ�SRWDWR�YLUXV��,,��([SHULPHQWV�
ZLWK�WKH�*HUPDQ�PHWKRG�DQG�WKH�LPSURYHG�*HUPDQ�PHWKRG��$FWD�$JU��$FDG��6FL��
+XQJ���������������

+RUYiWK��-�������D��6WXGLHV�RQ�VWUDLQV�RI�SRWDWR�YLUXV�<�����6WUDLQ�FDXVLQJ�EURZQLQJ�RI�
PLGULEV�LQ�WREDFFR��$FWD�3K\WRSDWK��$FDG��6FL��+XQJ�������������

+RUYiWK�� -��� ����E�� 6WXGLHV� RQ� VWUDLQV� RI� SRWDWR� YLUXV� <�� ��� $QRPDORXV� VWUDLQ�� $FWD�
3K\WRSDWK��$FDG��6FL��+XQJ��������������

+RUYiWK�� -��� ����F�� 9LUXOHQ]GLIIHUHQ]HQ� YHUVFKLHGHQHU� 6WlPPH� XQG� ,VRODWH� GHV�
.DUWRIIHO�<�9LUXV�DQ�&DSVLFXP�$UWHQ�XQG�9DULHWlWHQ��$FWD�3K\WRSDWK��$FDG��6FL��
+XQJ������������

+RUYiWK��-�������G��6HSDUDWLRQ�DQG�GHWHUPLQDWLRQ�RI�YLUXVHV�SDWKRJHQLF�WR�SRWDWRHV�ZLWK�
VSHFLDO�UHJDUG�WR�SRWDWR�YLUXV�<��$FWD�3K\WRSDWK��$FDG��6FL��+XQJ��������������

+RUYiWK�� -��� ����H�� 'DWD� RQ� WKH� SRVVLELOLWLHV� RI� FRQWUROOLQJ� SRWDWR� YLUXV�� ,,,��
([DPLQDWLRQV�ZLWK�WKH�'XWFK�PHWKRG��$FWD�$JU��$FDG��6FL��+XQJ������������

+RUYiWK�� -��� ,���D�� 'DWD� RQ� WKH� SRVVLELOLWLHV� RI� FRQWUROOLQJ� SRWDWR� YLUXV�� ,9��
([DPLQDWLRQV�ZLWK�VXPPHU�SODQWLQJ�PHWKRG��$FWD�$JU��$FDG��6FL��+XQJ���������
�����

+RUYiWK�-�������E��$�Q|YpQ\YtUXVRN�HOOHQL�YpGHNH]pV�OHKHW VpJHL��N�O|Q|V�WHNLQWHWWHO�D�
EXUJRQ\DYtUXVRNNDO�V]HPEHQL�SUHYHQWtY�PyGV]HUHNUH��$JUiUWXG��.|]O�������������

+RUYiWK��-����,���F��7ZR�QHZ�KRVW�SODQWV�IRU�SRWDWR�YLUXV�<��SRWDWR�YLUXV�;�DQG�SRWDWR�
DXFXED�PRVDLF�YLUXV��$FWD�3K\WRSDWK��$FDG��6FL��+XQJ��������������

+RUYiWK�� -��� ����D�� 6WXGLHV� RQ� WKH� KRVW� UDQJH� RI� SRWDWR� YLUXV� <�� 3URF�� �WK� &RQI��
&]HFKRVORYDN�3ODQW�9LURORJLVWV���2ORPRXF�������SS����������

+RUYiWK�� -��� ����E�� 6\PSWRPV� HYRNHG� E\� GLIIHUHQW� VWUDLQV� RI� SRWDWR� YLUXV� <� RQ�
1LFRWLDQD� VSHFLHV� UHVLVWDQW� WR�3HURQRVSRUD� WDEDFLQD�$GDP��$FWD�$JU��$FDG��6FL��
+XQJ������������

+RUYiWK��-��������F��&URVV�SURWHFWLRQ�WKH�ZLWK�IRXU�VWUDLQV�RI�SRWDWR�YLUXV�<�LQ�1LFRWLDQD�
WDEDFXP�/��FY��6DPVXQ��=EO��%DNW�����$EW����������������

+RUYiWK�-�������D��1|YpQ\YtUXVRN��YHNWRURN��YtUXViWYLWHO��$NDGpPLDL�.LDGy��%XGDSHVW�
����������SS��

+RUYiWK��-�������E��/\FLXP�$UWHQ�DOV�QHXH�7HVWSIODQ]HQ�I�U�YHUVFKLHGHQH�3IODQ]HQYLUHQ��
$FWD�3K\WRSDWK��$FDG��6FL��+XQJ��������������

+RUYiWK�� -��� ������ %URZDOOLD� VSHFLHV� DV� QHZ� KRVWV� RI� YDULRXV� SODQW� YLUXVHV�� $FWD�
%RWDQLFD�$FDG��6FL��+XQJ���������������

+RUYiWK��-���������1HZ�DUWLILFLDO�KRVWV�DQG�QRQ�KRVWV�RI�SODQW�YLUXVHV�DQG�WKHLU�UROH�LQ�
WKH�LGHQWLILFDWLRQ�DQG�VHSDUDWLRQ�RI�YLUXVHV��,;��3RW\YLUXV�JURXS��6XEGLYLVLRQ�,,,���
3RWDWR� YLUXV� <�� WXUQLS� PRVDLF� YLUXV� DQG� ZDWHUPHORQ� PRVDLF� YLUXV� �VWUDLQ� �� RU�
JHQHUDO�VWUDLQ���$FWD�3K\WRSDWK��$FDG��6FL��+XQJ��������������

+RUYiWK�� -��� ����D�� 1HZ� GDWD� RQ� WKH� YLUXV� VXVFHSWLELOLW\� RI� SODQWV� ��� 6RODQDFHDH�
�&DSVLFXP�� 'DWXUD�� 1LFRWLDQD�� 3HWXQLD� DQG� 6FRSROLD� VSHFLHV��� %RWDQLNDL�
.|]OHPpQ\HN��������������

+RUYiWK�� -��� ����E�� 1HZ� GDWD� RQ� WKH� YLUXV� VXVFHSWLELOLW\� RI� SODQWV� ��� 6RODQDFHDH�
�6RODQXP�VSHFLHV���%RW��.|]O���������������
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+RUYiWK�� -��� ����F�� 5HDFWLRQ� RI� 3K\VDOLV� VSHFLHV� WR� SODQW� YLUXVHV� 9,�� 3K\VDOLV�
FXUDVVDYLFD�/��DV�QHZ�H[SHULPHQWDO�SODQW�LQ�SODQW�YLURORJ\��$FWD�3K\WRSDWK��$FDG��
6FL��+XQJ���������������

+RUYiWK��-���������5HDFWLRQ�RI�3K\VDOLV�VSHFLHV�WR�SODQW�YLUXVHV�9,,��$GGLWLRQDO�GDWD�RQ�
WKH�YLUXV�VXVFHSWLELOLW\�RI�3K\VDOLV�PLQLPD�/��$FWD�3K\WRSDWK��$FDG��6FL��+XQJ�����
���������

+RUYiWK� -��� ����D�� 3DSULND� �&DSVLFXP� /��� IDMRN� pV� �YDULHWiVRN� YtUXVUH]LV]WHQFLiMD��ÒM�
LQNRPSDWLELOLV��KLSHUV]HQ]LWtY��JD]GD�YtUXV�NDSFVRODWRN��.HUWJD]GDViJ������������

+RUYiWK� -��� ����E�� %XUJRQ\DJpQFHQWUXPRN�� $� UH]LV]WHQFLDJpQHN� pV� YtUXVSDWRJpQHN�
IRUUiVDL�� ,Q�� &VDED� *\��V]HUN���� $� ELROyJLD� DNWXiOLV� SUREOpPiL�� 0HGLFLQD�
.|Q\YNLDGy���%XGDSHVW��������������������

+RUYiWK��-���������5HDFWLRQ�RI�3K\VDOLV�VSHFLHV�WR�SODQW�YLUXVHV�;��3K\VDOLV�ODQFHLIROLD�
1HHV� DV� D� QHZ� KRVW� WR� VRPH�PHFKDQLFDOO\� WUDQVPLVVLEOH� YLUXVHV��$FWD�3K\WRSDWK��
$FDG��6FL��+XQJ���������������

+RUYiWK�� -��� ������ &RPSDWLEOH� DQG� LQFRPSDWLEOH� UHODWLRQV� EHWZHHQ�&DSVLFXP� VSHFLHV�
DQG�YLUXVHV��,��5HYLHZ��$FWD�3K\WRSDWK��HW�(QWRPRO��+XQJ�������������

+RUYiWK�� -��� ������ 5HDFWLRQ� RI� ZLOG� 6RODQXP� VSHFLHV� WR� GLIIHUHQW� YLUXVHV�� -�� ,QGLDQ�
3RWDWR�$VVRF���������������

+RUYiWK��-���������3RWDWR�JHQH�FHQWUHV��ZLOG�6RODQXP�VSHFLHV��YLUXVHV�DQG�DSKLG�YHFWRUV��
$FWD�3K\WRSDWK��HW�(QWRPRO��+XQJ���������������

+RUYiWK��-�������D��5HDFWLRQ�RI�WKUHH�QHZ�ZLOG�6RODQXP�VSHFLHV�IURP�3HUX�WR�VL[�SRWDWR�
YLUXVHV��OOWK�7ULHQQLDO�&RQI��($35��(GLQEXUJK��8.��������SS�����������

+RUYiWK�� -��� ����E�� 6RODQXP�GHPLVVXP�3�,�� ������� D� WUXH� VHHG� KRVW� IRU� VRPH�SRWDWR�
YLUXVHV����

? 8
�WULHQQDO�&RQI��($35��(GLQEXUJK��8.��������SS�����������

+RUYiWK��-���������/\FLXP� VSHFLHV� �)DPLO\��6RODQDFHDH�� DV�QHZ�H[SHULPHQWDO�KRVWV�RI�
SODQW�YLUXVHV��$FWD�3K\WRSDWK��HW�(QWRPRO��+XQJ���������������

+RUYiWK��-���������5HDFWLRQ�RI�6RODQXP�VWRORQLIHUXP�WR�FXFXPEHU�PRVDLF�&XFXPRYLUXV��
$FWD�3K\WRSDWK��HW�(QWRPRO��+XQJ���������������

+RUYiWK� -��� ����D�� $� V]iQWyI|OGL� Q|YpQ\HN� EHWHJVpJHL�� 0H] JD]GD� .LDGy�� %XGDSHVW�
����������SS��

+RUYiWK��-�������E��([WUHPH�DQG�FRPSOH[�UHVLVWDQFH�WR�LQIHFWLRQ�E\�WKH�171�VWUDLQ�RI�
SRWDWR� <� 3RW\YLUXV� DQG� RWKHU� YLUXVHV� LQ� JHQRW\SHV� RI� WXEHU�EHDULQJ� 6RODQXP�
VWRORQLIHUXP��3RWDWR�5HV�����������

+RUYiWK��-���������1|YpQ\YLUROyJLD��3$7(�*0.��HJ\HWHPL� MHJ\]HW���.HV]WKHO\�������
����SS��

+RUYiWK��-�� ��%HVDGD��:��+���������3UHVHUYDWLRQ�RI�VRPH�SODQW�YLUXVHV�E\�GHK\GUDWLRQ�
RYHU�DQK\GURXV�FDOFLXP�FKORULGH��&D&O 6 ���=��3IO.UDQNKHLWHQ��������������

+RUYiWK�� -�� �� +RHNVWUD�� 5���� ������ 5HDFWLRQ� RI� VRPH� QHZ� %ROLYLDQ� WXEHU�EHDULQJ�
6RODQXP� VSHFLHV� WR� GLIIHUHQW� SRWDWR� SDWKRJHQLF� YLUXVHV�� $FWD� 3K\WRSDWK�� HW�
(QWRPRO��+XQJ���������������

+RUYiWK��-����+RHNVWUD��5���������5HDFWLRQV�RI�QHZO\�GHYHORSHG�%ROLYLDQ�WXEHU�EHDULQJ�
6RODQXP�VSHFLHV�WR�YLUXVHV��3RWDWR�5HV���������������

+RUYiWK�-����6RO\PRV\�)���������7HV]WQ|YpQ\HN�DONDOPD]iViQDN�MHOHQW VpJH�D�EXUJRQ\D�
YtUXVEHWHJVpJHLQHN�NLPXWDWiViEDQ��1|YpQ\WHUPHOpV���������������
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+RUYiWK�� -�� ��:ROI�� ,��� ������ 5HDFWLRQ� RI� 6RODQXP� VWRORQLIHUXP� DFFHVVLRQV� WR� SRWDWR�
YLUXV�<�DQG�KHQEDQH�PRVDLF�YLUXV��,QGLDQ�-��9LURORJ\�������������

+RUYiWK�� -�� ��:ROI�� ,��� ������ 5HVLVWDQFH� RI� QHZ� 6RODQXP� VWRORQLIHUXP� DFFHVVLRQV� WR�
SRWDWR� <� 3RW\YLUXV�� �QG� $QQ�� 1HZVO�� ,6+6�9HJHWDEOH� 9LUXV� :RUNLQJ� *URXS��
:HOOHVERXUQH�������S������

+RUYiWK��-����:ROI��,���������([WUHPH�DQG�FRPSOH[�UHVLVWDQFH�WR�LQIHFWLRQ�E\�171�VWUDLQ�
RI� SRWDWR� <�3RW\YLUXV� DQG� RWKHU� YLUXVHV� LQ� JHQRW\SHV� RI� WXEHU�EHDULQJ� 6RODQXP�
VWRORQLIHUXP��3URF��($35�9LURORJ\�6HFWLRQ�0HHWLQJ��%OHG�������SS���������

+RUYiWK��-����:ROI��,���������([WUHPH�DQG�FRPSOH[�UHVLVWDQFH�WR�LQIHFWLRQ�E\�171�VWUDLQ�
RI� SRWDWR� <�3RW\YLUXV� DQG� RWKHU� YLUXVHV� LQ� JHQRW\SHV� RI� WXEHU�EHDULQJ� 6RODQXP�
VWRORQLIHUXP��3RWDWR�5HV������LQ�SUHVV��

+RUYiWK�� -�� �� )UDQFVLFV�� ,�� �� % V]H�� =�� �� :ROI�� ,�� �� 3RFVDL�� (��� ������ 6HURORJLFDO�
LQYHVWLJDWLRQV�RQ�WKH�V\PSWRPOHVV�DFFHVVLRQV�RI�6RODQXP�EUHYLGHQV�LQIHFWHG�E\�WKH�
171� VWUDLQ� RI� SRWDWR� <� 3RW\YLUXV� �39<Y�Z-Y ��� O�WK� 7ULHQQLDO� &RQI�� ($35��
9HOGKRYHQ��7KH�1HWKHUODQGV�������SS����������

+RUYiWK�� -�� �� 6DODPRQ�� 3�� �� :ROI�� ,�� �� .ROOEHU�� 0��� ������ +HQEDQH�PRVDLF� SRW\YLUXV�
SDWKRJHQLF�WR�ZLOG�DQG�FXOWLYDWHG�SRWDWR��3RWDWR�5HV���������������

+RUYiWK�-����:ROI�,����.DGOLFVNy�6����3LQWpU�&V����/HVHPDQQ��'��(����:HLGHPDQQ��+��/���
������ %RJ\y� QHNURWLNXV� J\ U VIROWRVViJ�� HJ\� GHYLiQV� EXUJRQ\D� <�YtUXV� �SRWDWR�
YLUXV�<��W�QHWH������1|YpQ\YpG��7XG��1DSRN���%XGDSHVW�������S������

+XWWLQJD�� +��� ������ 3URSHUWLHV� RI� YLUXVHV� RI� WKH� SRW\YLUXV� JURXS� ��� $� FRPSDULVRQ� RI�
EXR\DQW� GHQVLW\�� 6� YDOXH�� SDUWLFOH�PRUSKRORJ\�� DQG�PROHFXODU�ZHLJKW� RI� WKH� FRDW�
SURWHLQ�VXEXQLW�RI����YLUXVHV�DQG�YLUXV�LVRODWHV��1HWK��-��3ODQW�3DWKRO�������������

,JOLVFK�� ,�� �� *XQNHO�� :��� ������ =XU� %LRORJLH� XQG� 9HNWRUOHLVWXQJ� GHU� �6FKZDU]HQ�
%ODWWOlXVH����$UWHQ�DXV�GHU�$SKLV�IDEDH�*UXSH�VHQVX�ODWR��+RPRSWHUD��$SKLGLGDH���
=��$QJHZ��=RRORJLH������������

-D\DUD\��6����(KUKDUGGW��3����6FKPXWWHUH��+���������7KH�HIIHFW�RI�FHUWDLQ�DQWLELRWLFV�RQ�
UHSURGXNFLRQ�RI�WKH�EODFN�EHDQ�DSKLG��$SKLV�IDEDH�6FRS��$QQ��$SSO��%LRO���������
����

-RKQVRQ�� -��� ������ &KHPLFDO� LQDFWLYDWLRQ� DQG� WKH� UHDFWLYDWLRQ� RI� SODQW� YLUXV��
3K\WRSDWKRORJ\��������������

.DF]PDUHN�� 8��� ������ +RVW� DQG� WHVW� SODQWV� RI� RI� SRWDWR� YLUXVHV�� %LXOHW\Q� ,QVW\WXWX�
=LHPQLDFD�������������

.DKQ��5��3�� ��0RQURH��5��/��� ������'HWHFWLRQ�RI� WKH� WREDFFR�YHLQDO� QHFURVLV� VWUDLQ�RI�
SRWDWR�YLUXV�<�LQ�6RODQXP�FDUGHQDVLL�DQG�6��DQGLJHQXP�LQWURGXFHG�LQWR�WKH�8QLWHG�
6WDWHV��3K\WRSDWKRORJ\����������������

.D]LQF]L�� *�� �� +RUYiWK�� -��� ������ 6RODQXP� QLJUXP� /�� DV� D� QHZ� H[SHULPHQWDO� KRVW� RI�
PHODQGULXP� \HOORZ� IOHFN� EURPRYLUXV� DQG� VRZEDQH� PRVDLF� VREHPRYLUXV�� $FWD�
3K\WRSDWKRO��+XQJ��������������

.HQQHG\��-��6����'D\��0��)����(DVWRS��9��)���������$�FRQVSHFWXV�RI�DSKLGV�DV�YHFWRUV�RI�
SODQW�YLUXVHV��&RPPRQZHDOWK�,QVWLWXWH�(QWRPRORJ\��/RQGRQ����������SS��

.HUODQ��&���������3RWDWR� WXEHU�QHFURWLF� ULQJVSRW�GLVHDVH��$�UHZLHZ��3751'�OHWWHU��/H�
5KHQ��)UDQFH��������SS�������

.KDWUL��+��/����6HNKRQ��,��6���������6WXGLHV�RQ�D�YLUXV�FDXVLQJ�PRVDLF�GLVHDVH�RI�FKLOOL��
,QGLDQ�-��0\FRORJ\�3ODQW�3DWKRORJ\�������������
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.KXUDQD�� 6�� 0�� 3�� �� 6LQJK�� 0�� 1�� �� 1DJDLFK�� %�� %��� ������$� VWUDLQ� RI� SRWDWR� YLUXV�<�
LQFLWLQJ�PRVDLF�GLVHDVH�LQ�SDQV\��-��,QGLDQ�3RWDWR�$VVRF��������������

.LP��<��+����3DUN��(��.����3DHN��.��+����&KDH�6��<����.DQJ��6��:���������&KDUDFWHULVWLFV�
RI� UHVLVWDQFH� WR� SRWDWR� YLUXV� <� LQ� WUDQVJHQLF� WREDFFR� SODQWV� PHGLDWHG� ZLWK�
FRPSOHPHQWDU\� '1$� �F'1$�� RI� 39<� UHSOLFDVH� JHQHV�� ����� &RUHVWD� &RQJUHVV��
<RNRKDPD��-DSDQ��,QIRUPDWLRQ�%XOOHWLQ�������

.LVKWDK�� $�� $�� $��� ������ ,QVHFW� YHFWRUV� RI� YLUXV� <� LQIHFWLQJ� SRWDWR� SODQWV� LQ� (J\SW��
)DFXOW\�RI�$JULFXOWXUH��$LQ�6KDPV�8QLYHUVLW\��7KHVLV��&DLUR�������

.LWDMLPD�� (�� :�� �� &DPDUJR�� ,�� -�� %�� �� &RVWD�� $�� 6��� ������ ,QWUDQXFOHDU� FU\VWDOV� DQG�
F\WRSODVPLF� PHPEUDQRXV� LQFOXVLRQV�� DVVRFLDWHG� ZLWK� LQIHFWLRQ� E\� WZR� %UDVLOLDQ�
VWUDLQV�RI�SRWDWR�YLUXV�<��-RXUQDO�(OHFWURQ�0LFURVFRS\��������������

.OLQNRZVNL��0����6FKPHO]HU��.���������$�QHFURWLF�W\SH�RI�SRWDWR�YLUXV�<��$P��3RWDWR�-��
�������������

.OLQNRZVNL��0����6FKPLGW��+��(���������8QNUlXWHU�XQG�5XGHUDOSIODQ]HQ���,Q��3IODQ]OLFKH�
9LURORJLH�,,��HG��.OLQNRZVNL��0����$NDGHPLH�9HUODJ��%HUOLQ����������������SS��

.ROODU��$����7KROH��9����'DOPD\��7����6DODPRQ��3����%DOi]V��(���������(IILFLHQW�SDWKRJHQ�
GHULYHG� UHVLVWDQFH� LQGXFHG� E\� LQWHJUDWHG� SRWDWR� YLUXV� <� FRDW� SURWHLQ� JHQH� LQ�
WREDFFR��%LRFKLPLH��������������

.Xã��0���������$�QHZ�WHFKQRORJ\�SUHYHQWLQJ�EDVLF�VHHG�SRWDWR�IURP�UHLQIHFWLRQ�E\�WKH�
QHFURWLF�VWUDLQ�RI�39<Y �LQ�6ORYHQLD��3URF��($35�9LURORJ\�6HFWLRQ�0HHWLQJ��3DULV�
������SS�����������

.Xã�� 0��� ������ ,QYHVWLJDWLRQV� RI� WKH� VHQVLWLYLW\� RI� SRWDWR� FXOWLYDUV� WR� WXEHU� QHFURWLF�
ULQJVSRW� VWUDLQ� RI� SRWDWR� YLUXV� <� �39<Y�Z-Y ��� 3URF�� ($35� 9LURORJ\� 6HFWLRQ�
0HHWLQJ��%OHG�������SS�����������

.Xã��0���������([WUHPH�VHQVLWLYLW\� WR�QHFURWLF�VWUDLQ�RI�39<Y �ZLWK�YDULHW\�&LWD��3URF��
($35�9LURORJ\�6HFWLRQ�0HHWLQJ��%DGHQ�������SS���������

.�OSV��*���������8QWHUVXFKXQJHQ�]XU�6FKXW]ZLUNXQJ�YRQ�gOHQ�EHL�GHU�9LUXV�EHUWUlJXQJ�
GXUFK�%ODWWOlXVH��=��3IO.UDQNKHLWHQ���������������

/DLQ��6����0DUWLQ��0��7����5LHFKPDQQ��-��/����*DUFLD��-��$���������1RYHO�FDWDO\WLF�DFWLYLW\�
DVVRFLDWHG� ZLWK� SRVLWLYH� VWUDQG� 51$� YLUXV� LQIHFWLRQ�� QXFOHLF� DFLG�VWLPXODWHG�
$73DVH�DFWLYLW\�RI�D�SOXP�SR[�SRW\YLUXV�KHOLFDVH�OLNH�SURWHLQ��-��9LURO�����������

/DLUG��(��)�� ��'LFNVRQ��5��&���������7REDFFR�HWFK�YLUXV�DQG�SRWDWR�YLUXV�<� LQ�SHSSHU��
WKHLU�KRVW�SODQWV�DQG�LQVHFW�YHFWRUV�LQ�6RXWKHUQ�&DOLIRUQLD��3K\WRSDWKRORJ\��������
����

/DZVRQ��&����.DQLHZVNL��:����+DOH\��/����5R]PDQ��5�����1HZHOO��&����6DQGHUV��3����7XQHU��
1��(���������(QJLQHHULQJ�UHVLVWDQFH�WR�PL[HG�YLUXV�LQIHFWLRQ�LQ�D�FRPPHUFLDO�SRWDWR�
FXOWLYDU�� UHVLVWDQFH� WR� SRWDWR� YLUXV� ;� DQG� SRWDWR� YLUXV� <� LQ� WUDQVJHQLF� 5XVVHW�
%XUEDQN��%LR�7HFKQRORJ\�������������

/HJDYUH�� 7�� �� 0DLD�� ,�� *�� �� &DVVH�'HOEDUW�� )�� �� %HUQDUGL�� )�� �� 5REDJOLD�� &��� ������
6ZLWFKHV� LQ� WKH� PRGH� RI� WUDQVPLVVLRQ� VHOHFW� IRU� RU� DJDLQVW� D� SRRUO\� DSKLG�
WUDQVPLVVLEOH� VWUDLQ� RI� SRWDWR� YLUXV� <� ZLWK� UHGXFHG� KHOSHU� FRPSRQHQW� DQG� YLUXV�
DFFXPXODWLRQ��-��*HQ��9LURO�����������������

/H�5RPDQFHU��0����.HUODQ��&���������8QH�QRXYHOOH�DI HFWLQR�G
RULJLQH�YLUDOL�VXU�SRPPH�
GH� WHUUH�� OD� PDODGLH� GHV� QpFURVHV� DQQXODLUHV� VXSHUI� FLHOOHV� GHV� WXEHUFXOHV�� �pPH�
&RQJUpV�GH�OD�6RFLpWp�)UDQFDLVH�GH�3K\WRSDWKRORJLH��0RQWSHOOLHU�������
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/H�5RPDQFHU��0����.HUODQ��&���������/D�PDODGLH�GHV�QpFURVHV�DQQXODLUHV�VXSHUI�FLHOOHV�
GHV�WXEHUFXOHV��XQH�DIIHFWLRQ�GH�OD�SRPPH�GH�WHUUH�GXH�DX�YLUXV�<��$JURQRPLH�����
���������

/H�5RPDQFHU��0�� ��.HUODQ��&���������3RWDWR� WXEHU�QHFURWLF� ULQJVSRW�GLVHDVH��JHQHWLFDO�
DSSURDFK� RI� WKH� SKHQRPHQRQ� DQG� VWXGLHV� DERXW� K\SHUVHQVLWLYH� RU� H[WUHPH�
VXVFHSWLEOH� EHKDYLRXU� RI� VHYHUDO� FXOWLYDUV�� 3URF�� RI� WKH� ($35� 9LURORJ\� 6HFWLRQ�
0HHWLQJ��9LWRULD�*DVWHL]��6SDLQ��������SS���������

/H� 5RPDQFHU�� 0�� �� .HUODQ�� &�� �� 1HGHOOHF�� 0��� ������ 3RWDWR� WXEHU� QHFURWLF� ULQJVSRW�
GLVHDVH� �3715'��� $� FRPSUHKHQVLYH� VWXG\� RI� JHQHWLF� EDVLV� RI� WKH� QHFURVLV�
SKHQRPHQRQ��3URF��($35�9LURORJ\�6HFWLRQ�0HHWLQJ��3DULV�������SS�����������

/H� 5RPDQFHU�� 0�� �� .HUODQ�� &�� �� 1HGHOOHF�� 0��� ������ %LRORJLFDO� FKDUDFWHUL]DWLRQ� RI�
YDULRXV� JHRJUDSKLFDO� LVRODWHV� RI� SRWDWR� YLUXV� <� LQGXFLQJ� VXSHUILFLDO� QHFURVLV� RQ�
SRWDWR�WXEHUV��3ODQW�3DWKRORJ\��������������

/L��;��+����9DOGH]��3����2OYHUD��5���(����&DUULQJWRQ��-��&���������)XQFWLRQV�RI�WKH�WREDFFR�
HWFK� YLUXV� 51$� SROLPHUDVH� �1OE��� VXEFHOOXODU� WUDQVSRUW� DQG� SURWHLQ�SURWHLQ�
LQWHUDFWLRQ�ZLWK�9SJ�SURWHLQDVH��1OD���-��9LURO�����������������

/LQJ��.����1DPED��6����*RQVDOYHV��&����6OLJKWRP��-��/����*RQVDOYHV��'���������3URWHFWLRQ�
DJDLQVW� GHWULPHQWDO� HIIHFWV� RI� SRW\YLUXV� LQIHFWLRQ� LQ� WUDQVJHQLF� WREDFFR� SODQWV�
H[SUHVVLQJ� WKH� SDSD\D� ULQJVSRW� YLUXV� FRDW� SURWHLQ� JHQH�� %LR�7HFKQRORJ\� ��� ����
�����

/RXJKQDQH��-��%��������,QVHFW�WUDQVPLVVLRQ�RI�YLUXV�$�RI�SRWDWRHV��1DWXUH�����������
/RXJKQDQH��-��%��������0\]XV�RUQDWXV��D�YHFWRU�RI�SRWDWR�YLUXVHV��1DWXUH���������������
/|QKiUG�� 0�� �� +RUYiWK�� 6�� �� 3ROJiU�� =V�� �� :ROI�� ,��� ������ 5HVXOWV�� SRVVLELOLWLHV� DQG�

SUREOHPV� LQ� SRWDWR� EUHHGLQJ� IRU� UHVLVWDQFH� WR� 39<� LQ�+XQJDU\�� �WK�3URF��($35�
9LURORJ\�6HFWLRQ�0HHWLQJ��%OHG�������SS���������

/\WDHYD��*��.���������3ODQWV���UHVHUYRLUV�RI�SRWDWR�YLUXV�<��5HZLHZ�3ODQW�3DWKRORJ\�����
������

0DDVVHQ�� +��� ������ hEHU� GHQ� 1DFKZHLVV� HLQHV� I�U� 'HXWVFKODQG� QHXHQ� SHUVLVWHQWHQ�
(UGEHHUYLUXV��3K\WRSDWK��=���������������

0DKDMDQ�� 6�� �� 'ROMD�� 9�� �� &DUULQJWRQ�� -�� &��� ������ 5ROHV� RI� WKH� VHTXHQFH� HQFRGLQJ�
WREDFFR� HWFK�YLUXV� FDSVLG�SURWHLQH� LQ� JHQRPH� DPSOLILFDWLRQ�� UHTXLUHPHQWV� IRU� WKH�
WUDQVODWLRQ�SURFHVV�DQG�D�GLV�DFWLYH�HOHPHQW��-��*HQ��9LURO���������������

0DF/HRG�� '�� -��� ������ 0RVDLF� DQG� VWUHDN� YLUXVHV� RI� WKH� SRWDWR�� &DQDGD� 'HSDUWPHQW�
$JULFXOWXUH�3XEOLFDWLRQ�������������

0DLD�� ,��*�� ��+DHQQL��$��/�� ��%HUQDUGL��)��� ������3RW\YLUDO�+&�3UR�� D�PXOWLIXQFWLRQDO�
SURWHLQ��-��*HQ��9LURO�����������������

0DNL�9DONDPD��7����3HKX��7����9DONRQHQ��-����/HKWR��.����3HKX��(����=DLWOLQ��0���������
&KDUDFWHUL]DWLRQ� RI� WKH� 3�� JHQH� PHGLDWHG� UHVLVWDQFH� LQ� WUDQVJHQLF� SRWDWR� SODQWV��
;WK�,QWHUQDWLRQDO�&RQJUHVV�RI�9LURORJ\��-HUXVDOHP��,VUDHO��$EVWUDFWV������

0DNNRXN��.��0����*XPSI��'��-���������&KDUDFWHULVDWLRQ�RI�WKH�SURWHLQ�DQG�QXFOHLF�DFLG�RI�
SRWDWR�YLUXV�<�VWUDLQV�LVRODWHG�IURP�SHSSHU��9LURORJ\��������������

0DNNRXN��.��0����*XPSI��'��-���������&KDUDFWHULVDWLRQ�RI�SRWDWR�YLUXV�<�VWUDLQV�LVRODWHG�
IURP�SHSSHU��3K\WRSDWKRORJ\��������������
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0DOQRH��3����-DNDE��*����'UR]��(����9DLVWX��)���������5LVN�DVVHVVPHQW��WKH�HYROXWLRQ�RI�D�
YLUDO�SRSXODWLRQ�LQ�WUDQVJHQLF�SODQWV���UG�,IJHQH�:RUNVKRS��'RUQDFK��6FKZLW]HUODG�
������SS�������

0DOQRH��3�� ��)DULQHOOL��/����&ROOHW��*��)����5HXVW��:���������6PDOO�VFDOHILHOG�WHVWV�ZLWK�
WUDQVJHQLF�SRWDWR��FY��%LQWMH��WR�WHVW�UHVLVWDQFH�WR�SULPDU\�DQG�VHFRQGDU\�LQIHFWLRQV�
ZLWK�SRWDWR�YLUXV�<��3ODQW�0RO��%LRO���������������

0DUFKRX[�� *�� �� *HEUH� 6HODVVLH�� .� �� 4XLRW�� -�� %��� ������ 2EVHUYDWLRQV� SUpOLPLQDLUHV�
FRQFpUQDQW� OHV� VRXFKHV�HW� OHV�SODQWHV� UHVHUYRLUV�GX�YLUXV�<�GH� OD�SRPPH�GH� WHUUH�
GDQV�OH�VXG�HVW�GH�OD�)UDQFH��$JULFXOWXUDO�&RQVSHFWXV��6FLHQWLILFXV��������������

0DUFR��6���������3RWDWR�YLUXV�<�LQ�6RODQXP�NKDVLDQXP��3K\WRSDUDVLWLFD���������
0DVXWD�� &�� �� 1LVKLPXUD�� 0�� �� 0RULVKLWD�� +�� �� +DWD\D�� 7��� ������$� VLQJOH� DPLQR� DFLG�

FKDQJH� LQ� YLUDO� JHQRPH�DVVRFLDWHG� SURWHLQ� RI� SRWDWR� YLUXV� <� FRUUHODWHV� ZLWK�
UHVLVWDQFH�EUHDNLQJ�LQ�
YLUJLQ�$�PXWDQW
�WREDFFR��3K\WRSDWKRORJ\��������������

0F'RQDOG��-��*����6LQJK�5��3���������$VVHVVPHQW�RI�1RUWK�$PHULFDQ�LVRODWHV�RI�39<Y �
IRU�VWUDLQV�WKDW�LQGXFH�WXEHU�ULQJ�QHFURVLV�GLVHDVH��$PHU��3RWDWR�-�����������

0F'RQDOG�� -�� *�� �� :RQJ�� (�� �� +HQQLQJ�� '�� �� 7DR�� 7��� ������ &RDW� SURWHLQ� DQG� �
�
QRQWUDQVODWHG� UHJLRQ� RI� D� YDULDQW� RI� SRWDWR� YLUXV�<��&DQ�� -�� RI� � 3ODQW�3DWKRO�� ����
���������

0F.LQQH\��+��+���������7ZR�VWUDLQV�RI�WREDFFR�PRVDLF�YLUXV��RQH�ZLWFK�LV�VHHG�ERUQH�LQ�
DQ�HWFK�LPPXQH�SXQJHQW�SHSSHU��3ODQW�'LV��5HS���������������

0LNL�� 7�� �� 2VKLPD�� 1��� ������2Q� WKH� VL]H� RI� WKH�SURWHLQ� VXEXQLWV� LQ� SRWDWR� YLUXV�<�� -��
*HQ��9LURO���������������

0RJKDO�� 6�� 0�� �� )UDQFNL�� 5�� ,�� %��� ������ 7RZDUGV� D� V\VWHP� IRU� WKH� LGHQWLILFDWLRQ� DQG�
FODVVLILFDWLRQ�RI��SRW\YLUXVHV�,��6HURORJ\�DQG�DPLQR�DFLG�FRPSRVLWLRQ�RI�VL[�GLVWLQFW�
YLUXVHV��9LURORJ\���������������

0RQDVWHULRV�GH� OD�7RUUH��7���������3UHVHQFH�RI�YLUXVHV� LQ�%ROLYLDQ�SRWDWRHV��7XUULDOED�
�������������

0RVWDIDZ\�� 0��� ������ 0RUIRORJLH�� %LRORJLH� XQG� SK\WRSDWKRORJLVFKH� %HGHXWXQJ� GHU�
*DWWXQJ�$SSHOLD�&��%���$SKLGRLGHD��$SKLGLGDH���,,��=��$QJHZ��=RRO���������������

0XUD\DPD�� '�� �� <DPDGD�� 0�� �� 6DWR�� 0��� ������ ,PPXQRORJLFDO� VWXGLHV� RQ� WKH� SRWDWR�
YLUXV�GLVHDVHV�,9��'HWHFWLRQ�RI�SRWDWR�YLUXVHV�;�DQG�<�LQ�WKH�SODQWV�DIIHFWHG�ZLWK�
WKH�YLUXV�OLNH�GLVHDVHV��0HPRLUV�)DFXOW\�$JULFXOWXUH�+RNNDLGR�8QLYHUVLW\��������
�����

1DJDL�� +��� ������ 1RYDV� YDULHGDGHV� GH� SLPHQWDR� UHVLVWHQWHV� DR�PRVDLFR� FDXVDGRV� SRU�
YLUXV�<��%UDJDQWLD�������������

1DJDL��+����6PLWK��3���������5HDFWLRQ�RI�SHSSHU�YDULHWLHV�WR�QDWXUDOO\�RFFXUULQJ�YLUXVHV�
LQ�&DOLIRUQLD��3ODQW�'LV��5HS���������������

1LHOVHQ�� 6�� /��� ������ 5LQJSOHWQHNURVHV\JH� NDUWRIIHONQROGH� �7XEHU� QHFURWLF� ULQJVSRW�
GLVHDVH�LQ�SRWDWR���7LGVVNU��3ODQWHDYO���������������

2KVLPD��.����6DNR��.����+LUDLVKL��&����1DNDJDZD��$����0DWVXR��.����2JDZD��7����6KLNDWD��
(����6DNR��1���������3RWDWR�WXEHU�QHFURWLF�ULQJVSRW�GLVHDVH�RFFXUULQJ�LQ�-DSDQ��,WV�
DVVRFLDLWLRQ�ZLWK�SRWDWR�YLUXV�<�QHFURWLF�VWUDLQ��3ODQW�'LV�����������������

2XFKWHUORQ\�� 2��� ������ +DQG� ERRN� RI� � ,PPXQRGLIIXVLRQ� DQG� ,PPXQRHOHFWURSKRUHVLV��
$QQ��$UERU�6FLHQFH�3XEOLVKHUV��,QF��$QQ�$UERU������SS��
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3HSHOQMDN�� 0��� ������ 3RWDWR� YLUXV� <Y�Z-Y � RQ� WRPDWR�� 3URF�� ($35� 9LURORJ\� 6HFWLRQ�
0HHWLQJ��3DULV�������S�������

3HSHOQMDN�� 0��� ������ 7HVWLQJ� WKH� VXVFHSWLELOLW\� RI� SRWDWR� FXOWLYDUV� WR� SRWDWR� WXEHU�
QHFURWLF�ULQJVSRW�GLVHDVH�LQ�6ORYHQLD��3URF��($35�9LURORJ\�6HFWLRQ�0HHWLQJ��%OHG�
������SS�����������

3LURQH��7��3���������9LUDO�JHQHV�DQG�JHQH�SURGXFWV�WKDW�GHWHUPLQH�LQVHFW�WUDQVPLVVLELOLW\��
9LURORJ\���������

3RFVDL� (��� ������ $� V]iQWyI|OGL� Q|YpQ\HN� YtUXVPHQWHVtWpVL� UHQGV]HUH�� 1|YpQ\YpGHOHP�
�������������

3RQWLV��5��(����)HOGPDQ��-��0���������$�FRPPRQ�ZHHG�3K\VDOLV�YLVFRVD�D�QHZ�KRVW�IRU�
SRWDWR�YLUXV�<��3ODQW�'LV��5HS����������

3RZHOO��*����+DUGLH��-����3LFNHW��-��$���������7KH�HIIHFWV�RI�DQWLIHHGDQW�FRPSRXQGV�DQG�
PLQHUDO� RLO� RQ� VW\OHW� SHQHWUDWLRQ� DQG� WUDQVPLVVLRQ� RI� SRWDWR� YLUXV� <� E\� 0\]XV�
SHUVLFDH��6XO]����+RP���$SKLGLGDH���-��$SSO��(QWRPRO����������������

3URFHQNR��$��(���������$�QDWXUDO�FODVVLILFDWLRQ�RI�SK\WRSDWKRJHQLF�YLUXVHV��3K\WRSDWKRO��
=�������������

3URYYLGHQWL�� 5�� �� 6FKURHGHU�� :�� 7��� ������ 1DWXUDO� RFFXUUHQFH� RI� EHDQ� \HOORZ�PRVDLF�
YLUXV�LQ�3URERVFLGHD�MXVVLHXL��3ODQW�'LV��5HS���������������

5DGWNH��:��� ������ 6FKZHOOXQJHQ� DQ� .DUWRIIHONQROOHQ� EHREDFKWHW�� 8UVDFKH� XQEHNDQQW��
'HU�.DUWRIIHOEDX�������������

5DYQLNDU��0�� �� 3HWURYLF��1�� ��'HUPDVWLD��0�� ��.RYDF��0��� ������ 7KH� SK\VLRORJ\� RI�
SRWDWR� LQIHFWHG�ZLWK� WKH�6ORYHQLDQ�LVRODWH�RI�39<Y�Z-Y �JURYQ�H[�YLWUR�DQG�LQ�YLWUR��
3URF��($35�9LURORJ\�6HFWLRQ�0HHWLQJ��%OHG�������SS�����������

5LHFKPDQQ��-��/����/DLQ��6����*DUFLD��-��$���������+LJKOLJKWV�DQG�SURVSHFWV�RI�SRW\YLUXV�
PROHFXODU�ELRORJ\��-��*HQ��9LURO������������

5LWWHU��(�� ��/HJRUEXUX��)��-�� ��&DUUDVFR��$�� ��5XL]�'H�*DODUUHWD��������:LOG�6RODQXP�
VSHFLHV� DV� UHVLVWDQFH� VRXUFHV� DJDLQVW� GLIIHUHQW� YLUXVHV� RI� SRWDWR�� 3URF�� ($35�
9LURORJ\�6HFWLRQ�0HHWLQJ��%DGHQ�������SS������

5REDJOLD��&����'XUDQG�7DUGLI��0����7URQFKHW��0����%RXGD]LQ��*����$VWLHU�0DQLIDFLHU��6����
&DVVH�'HOEDUW�� )��� ������ 1XFOHRWLGH� VHTXHQFH� RI� SRWDWR� YLUXV� <� �1� VWUDLQ��
JHQRPLF�51$��-��*HQ��9LURORJ\���������������

5REHUWV�� )�� 0��� ������ 6WXGLHV� RQ� WKH� IHHGLQJ�PHWKRGV� DQG�SHQHWUDWLRQ� UDWHV� RI�0\]XV�
SHUVLFDH� 6XO]���� 0\]XV� FLUFXPIOH[XV� %XFNW�� DQG� 0DFURVLSKXP� JHL� .RFK�� $QQ��
$SSO��%LRO����������������

5RTXH�� $�� )�� �� $GVXDU�� -��� ������ 6WXGLHV� RQ� WKH� PRVDLF� RI� WKH� PRVDLF� RI� SHSHUV�
�&DSVLFXP�IUXWHVFHQV��LQ�3XHUWR�5LFR��-RXUQDO�$JULFXOWXUH�8QLYHUVLW\�3XHUWR�5LFR�
�����������

5RVV��$��)���������/RFDO�OHVLRQV�ZLWK�SRWDWR�YLUXV�<��3K\WRSDWKRORJ\��������������
5RVV��+���������%UHHGLQJ�IRU�YLUXV�UHVLVWDQFH�LQ�WKH�SRWDWR��(XU��3RWDWR�-��O�������
5RVV��+���������3RWDWR�%UHHGLQJ���3UREOHPV�DQG�3HUVSHFWLYHV��9HUODJ�3DXO�3DUH\��%HUOLQ�

DQG�+DPEXUJ����������SS��
5RWKDFNHU�� '�� �� :LWW�� ,�� .��� ������ 8QWHUVXFKXQJHQ� �EHU� GDV� 9HUKDOWHQ� ]HQWUDO�� XQG�

VXGDPHULNDQLVFKHU�.DUWRIIHO�6SHFLHV�QDK� LQIHFWLRQ�PLW�GHP�5LSSHQEUDXQH�6WDPP�
GHV�<�9LUXV��5%9���=�KWHU��������������
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5RXVVHOOH�� 3�� �� &KDXYLQ�� /�� �� 5REDJOLD�� �� $OERX\�� -�� �� 5RXVVHOOH�%RXUJHRLV�� )�� ��
7RXUQHXU�� &��� ������ 7UDQVIRUPDWLRQ� JpQpWLTXH� GH� OD� SRPPH� GH� WHUUH� SRXU� OD�
UpVLVWDQFH� DX� 39<� �SRW\YLUXV��� 6L[pPHV� 5HQFRQWUHV� GH� 9LURORJLH� 9pJpWDOH��
$XVVRLV��)UDQFH��5pVXPpV������

5XL]� 'H� *DODUUHWD�� -�� ,�� � �� &DUUDVFR�� $�� �� 6DOD]DU�� $�� �� %DUUHQD�� ,�� �� ,WXUULW[D�� (�� ��
0DUTXLQH]�� 5�� �� /HJRUEXUX�� )�� -�� �� 5LWWHU�� (��� ������ :LOG� 6RODQXP� VSHFLHV� DV�
UHVLVWDQFH�VRUFHV�DJDLQVW�GLIIHUHQW�SDWKRJHQV�RI�SRWDWR��3WDWR�5HV�������������

6DODPDQ��5��1����������9LUXV�GLVHDVH�RI�SRWDWR��VWUHDN��1DWXUH�����������
6DODPDQ��5��1����������$FTXLUHG�LPPXQLW\�DJDLQVW�WKH�
<
�SRWDWR�YLUXV��1DWXUH����������

�����
6DODPDQ��5��1����������7KH�ILJKW�DJDLQVW�SRWDWR�GLVHDVH��-RXUQDO�0LQLVWUL�$JULFXOWXUH�����

���������
6DODPRQ�� 3��� ������7HUPHV]WHWW� pV� YDGRQ� pO � EXUJRQ\DIpOpN�YtUXVEHWHJVpJHL� pV�YtUXVDL�

PDJ\DURUV]iJRQ��$]�XERUND�PR]DLNYtUXV��&09��WHUPpV]HWHV�JD]GiL�D�6RODQDFHDH�
IDMRN�N|UpEHQ��1|YpQ\YpGHOHP�������������

6DOD]DU��/��)���������3RWDWR�YLUXVHV�DQG�WKHLU�FRQWURO��,QWHUQ��3RWDWR�&HQWHU��/LPD��3HUX�
�����������SS��

6DOD]DU��/��)����%DUWROLQL��,����)ORUHV��9���������(YLGHQFH�IRU�WKH�H[LVWHQFH�RI�39<Y�Z-Y �LQ�
WKH�$QGHV�DQG�D�K\SRWKHVLV�WRZDUGV�LWV�RULJLQ��)LWRSDWRORJtD������������

6DPEURRN�� -�� �� )ULWVFK�� (�� )�� �� 0DQLDWLV�� 7��� ������ 0ROHFXODU� FORQLQJ�� $� ODERUDWRU\�
PDQXDO��� @ 9 �HG���&ROG�6SULQJ�+DUERXU�/DERUDWRU\�3UHVV��1HZ�<RUN�������

6DQJDU�� 5�� %�� 6�� �� $JUDZDO�� +�� 2�� �� 1DJDLFK�� %�� %��� ������ (IIHFW� RI� 13.� RQQ� WKH�
WUDQVORFDWLRQ�RI�SRWDWR�YLUXVHV�;�DQG�<�LQ�SRWDWR��-RXUQDO�RI�3RWDVVLXP�5HVHDUFK�
�����������

6DQWRV�3XOJDU�� 5�� �� :HDWKHUV�� /�� *��� ������ $� GLVHDVH� RI� 'DKOL� YDULDELOLV� FDXVHG� E\�
SRWDWR�<��3URF��$PHU��3K\WRSDWKRO��6RF��������������

6DVWU\��.��6����6DVWU\��.��6��0����6LQJK��6��-����1D\XGX��0��9���������$�PRVDLF�GLVHDVH�RI�
HJJSODQW��6RODQXP�PHORQJHQD���3K\WRSDWKRO��0HGLW���������������

6FKLHVVHQGRSSOHU��(��� ������ 39<� DV� FDXVDO� DJHQW� RI� WXEHU� QHFURWLF� ULQJ� GLVHDVH�� ��WK�
7ULHQQLDO�&RQI��(GLQEXUJK�������SS�����������

6FKLHVVHQGRSSOHU�� (��� ������ 3RWDWR� WXEHU� QHFURWLF� ULQJVSRW� GLVHDVH�� 3URF�� ($35�
9LURORJ\�6HFWLRQ�0HHWLQJ��9LWRULD�*DVWHL]�������S������

6FKLHVVHQGRSSOHU�� (��� ������ 3715'�FDXVLQJ� DJHQW� �� VSHFLILF� UHVSRQVH� RI� YDULHWLHV� WR�
LQIHFWLRQ� �� VWXGLHV� RQ� D� QDWXUDO� LQGLFDWRU� SODQW�� 3URF�� ($35� 9LURORJ\� 6HFWLRQ�
0HHWLQJ��3DULV�������SS�����������

6FKLHVVHQGRSSOHU�� (��� ������ (SLGHPLRORJ\� RI� SRWDWR� YLUXVHV� LQ� $XVWULD�� 3URF�� ($35�
9LURORJ\�6HFWLRQ�0HHWLQJ��%DGHQ�������SS�������

6FKPHO]HU��.���������:LUWH�GHV�.DUWRIIHO�<�XQG�GHV�7DEDN�PRVDLN�9LUXV�DVVHUKDOE�GHU�
6RODQDFHHQ��3K\WRSDWKRORJLVFH�=HLWVFKULIW��������������

6FKPXWWHUHU�� +��� ������ 'LH� *U�QH� /DXEKHXVFKUHFNH� 7HWWLJRQLD� YLULGLVVLPD� /��� HLQH�
hEHUWUlJHULQ�GHV�7DENPRVDLNYLUXV��=��3IO.UDQNKHLWHQ��������

6FKPXWWHUHU�� +��� ������ =XU� .HQQWQLV� GHU� %HLVVLQVHNWHQ� DOV� hEHUWUlJHU� SIODQ]OLFKHU�
9LUHQ��7HLO��,��=��$QJ��(QWRPRO���������������

6FKXO]��-��7���������7HWUDQ\FKXV�WHODULXV��/����D�QHZ�YHFWRU�RI�YLUXV�<��3ODQW�'LV��5HS��
�������������
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6HUUD��0��&�� ��:HLGHPDQQ��+��/��� ������)LUVW� UHSRUW� RI� SRWDWR� WXEHU� QHFURWLF� ULQJVSRW�
GLVHDVH�FDXVHG�E\�39<Y�Z-Y �LQ�3RUWXJDO��3ODQW�'LVHDVH���O�������

6KXNOD��'��'����:DUG��&��:���������,GHQWLILFDWLRQ�DQG�FODVVLILFDWLRQ�RQ�WKH�EDVLV�RI�FRDW�
SURWHLQ�VHTXHQFH�GDWD�DQG�VHURORJ\��$UFK��9LURO���������������

6KXNOD�� '�� '�� �� )UHQNHO�� 0�-�� �� :DUG�� &�� :��� ������ 6WUXFWXUD� DQG� IXQFWLRQ� RI� WKH�
SRW\YLUXV�JHQRPH�ZLWK�VSHFLDO�UHIHUHQFH�WR�WKH�FRDW�SURWHLQ�FRGLQJ�UHJLRQ��&DQ��-��
3ODQW�3DWKRO���������������

6KXNOD��'��'����:DUG��&��:����%UXQW��$��$���������7KH�3RW\YLULGDH��&$%�,QWHUQDWLRQDO��
:DOOLQJIRUG�����������S��

6LDZ�� 0�� )�� (�� �� 6KDKDEXGGLQ��0�� ��%DOODUG��6�� �� 6KDZ�� -��*�� ��5KRDGV��5��(��� ������
,GHQWLILFDWLRQ� RI� D� SURWHLQ� FRYDOHQWO\� OLQNHG� WR� WKH� �
� WHUPLQXV� RI� WREDFFR� YHLQ�
PRWWOLQJ�YLUXV�51$��9LURORJ\���������������

6LHYHUW�� 5�� &��� ������ 6RXUFHV� RI� UHVLVWDQFH� WR� SRWDWR� YLUXV� <� LQ� WKH� JHQXV�1LFRWLDQD��
7REDFFR�6FLHQFH��������������

6LPPRQGV��1��:����+DUULVRQ��(���������7KH�JHQHWLFV�RI�UHDFWLRQ�WR�SHSSHU�YHLQEDQGLQJ�
YLUXV��*HQHWLFV����������������

6LPRQV��-���������7KH�SHSSHU�YHLQEDQGLQJ�PRVDLF�YLUXV�LQ�WKH�(YHUJODGHV�DUHD�RI�VRXWK�
)ORULGD��3K\WSDWKRORJ\������������

6LPRQV�� -��� ������ )DFWRUV� DIIHFWLQJ� ILHOG� VSUHDG� RI� SRWDWR� YLUXV� <� LQ� VRXWK� )ORULGD��
3K\WSDWKRORJ\��������������

6LPRQV��-����&RQRYHU��5��1����:DOWHUV��-��0���������&RUUHODWLRQ�RI�RFFXUUHQFH�RI�SRWDWR�
YLUXV�<�ZLWK�DUHDV�RI�SRWDWR�SURGXFWLRQ�LQ�)ORULGD��3K\WSDWKRORJ\��������������

6LQJK�� 6�� �� &KHQXOX��9��9��� ������6WXGLHV� RQ� UHVLVWDQFH� WR� YLUXV� GLVHDVHV� LQ�&DSVLFXP�
VSHFLHV��,��6RXUFHV�RI�UHVLVWDQFH�WR�SRWDWR�YLUXVHV�;�DQG�<��,QGLDQ�3K\WRSDWKRO������
���������

6LQJK�� 6�� �� &KHQXOX��9��9��� ������6WXGLHV� RQ� UHVLVWDQFH� WR� YLUXV� GLVHDVHV� LQ�&DSVLFXP�
VSHFLHV�� ,,,�� ,QKHULWDQFH� RI� UHVLVWDQFH� WR� SRWDWR� YLUXV� <�� ,QGLDQ� 3K\WRSDWKRO�� ����
���������

6LQJK�0����6LQJK��5��3���������3RWDWR�YLUXV�<�GHWHFWLRQ��VHQVLWLYLW\�RI�57�3&5�GHSHQGV�
RQ�WKH�VL]H�RI��IUDJPHQW�DPSOLILHG��&DQDGL��-��3ODQW�3DWKRO���������������

6NRIHQNR�� $�� $�� �� .XVKQLUHQNR�� 2�� $�� �� .RORPL\HW]�� /�� ,��� ������ +LJK�YLUXOHQFH� IRU�
WREDFFR�LVRODWH�RI�SRWDWR�YLUXV�<��0LNURELRORJLVKQLL�=KXUQDO��������������

6PLWK��+��$����6ZDQH\��6��/����3DUNV��7��'����:HUQVPDQ��(��$����'RXJKHUW\��:��*���������
7UDQVJHQLF� SODQW� YLUXV� UHVLVWDQFH� PHGLDWHG� E\� XQWUDQVODWDEOH� VHQVH� 51$V��
([SUHVVLRQ��UHJXODWLRQ��DQG�IDWH�RI�QRQHVVHQWLDO��3ODQW�&HOO���������������

6PLWK�� +�� $�� �� 3RZHUV�� +�� �� 6ZDQH\�� 6�� /�� �� %URZQ�� &�� �� 'RXJKHUW\�� :�� *��� ������
7UDQVJHQLF� SRWDWR� YLUXV� <� UHVLVWDQFH� LQ� SRWDWR�� (YLGHQFH� IRU� DQ� 51$�PHGLDWHG�
FHOOXODU�UHVSRQVH��3K\WRSDWKRO���������������

6PLWK��.��0��������D��6WXGLHV�RQ�SRWDWR�YLUXV�GLVHDVHV��,;��6RPH�IXUWKHU�H[SHULPHQWV�RQ�
WKH�LQVHFW�WUDQVPLVVLRQ�RI�SRWDWR�OHDIUROO��$QQ��$SSO��%LRO�������������

6PLWK��.��0��� ����E��&RPSRVLWH� QDWXUH� RI� FHUWDLQ�SRWDWR� YLUXVHV�RI� WKH�PRVDLF�JURXS��
1DWXUH�����������

6PLWK��.��0���������9LUXV�GLVHDVHV�RI�WKH�WRPDWR��-RXUQDO�0LQLVWU\�$JULFXOWXUH���������
�����
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6PLWK��.�0����'HQQLV��5��:��*���������6RPH�QRWHV�RQ�D�VXVSHFWHG�YDULDQW�RI�6RODQXP�
YLUXV����SRWDWR�YLUXV�<���$QQ��$SSO��%LRO�������������

6RPPHUUH\QV��*���������/HV�9LUXV�'HV�9HJHWDX[���QG�HGLWLRQ�������������SS��
6RX]D�'LDV�� -�� $�� &��� ������ 3RWDWR� YLUXVHV�� WKUHDWV� IRU� WKH� JOREDO� PDUNHW�� 6XPPD�

3K\WRSDWKRO���������������
6SDDU�� '�� �� +DPDQQ�� 8��� ������ 'DV� $�9LUXV�0RVDLN� GHU� .DUWRIIHO�� �,Q�� 3IODQ]OLFKH�

9LURORJLH���HGV��6FKPHO]HU��.����6SDDU��'����$NDGHPLH�9HUODJ��%HUOLQ��������������
SS��

6SDDU�� '�� �� .OHLQKHPSHO�� +��� ������ %HNlPSIXQJ� YRQ� 9LUXVNUDQNKHLWHQ� GHU�
.XOWXUSIODQ]HQ��9(%�'HXWVFKHU�/DQGZLUWVFKDIWYHUODJ��%HUOLQ�����������SS��

6WDUN��'��0����%HDFK\��5��1���������3URWHFWLRQ�DJDLQVW�SRW\YLUXV�LQIHFWLRQ�LQ�WUDQVJHQLF�
SODQWV��(YLGHQFH�IRU�EURDG�VSHFWUXP�UHVLVWDQFH��%LR�7HFKQRORJ\���������������

6WHLQEDFK�� 3�� �� +DPDQQ�� 8��� ������ 6\PSWRPH� XQG� 8UVDFKH� HLQHU� ZHQLJ� EHNDQQWHQ�
5LQJQHNURVH�GHU�.DUWRIIHONQROOH��$UFK��3K\WRSDWKRO��3IODQ]HQVFKXW]�������������

6WHO]QHU��*����6FKZDOE��+������������5HDNWLRQ�HLQHU�5HLKH�YRQ�6RODQDFHHQ�DXI�,QIHNWLRQ�
PLW�$���<���XQG�;�YLUXV�GHU�.DUWRIIHO�XQWHU�%HU�FNVLFKWLJXQJ�LKUHU�%UDXFKEDUNHLW�
DOV�7HVWSIODQ]H��3K\WRSDWKRO��=���������������

6XGDUVRQR� �� :RORVKXN�� 6�� /�� �� ;LRQJ�� =�� �� +HOOPDQQ�� *�� 0�� �� :HUQVPDQ�� (�� $�� ��
:HLVVLQJHU��$��.����/RPPHO��6��$���������1XFOHRWLGH�VHTHQFH�RI�WKH�FDSVLG�SURWHLQ�
FLVWURQV� IURP� VL[� SRWDWR� YLUXV� <� �39<�� LVRODWHV� LQIHFWLQJ� WREDFFR�� $UFK�� 9LURO��
��������������

6XGDUVRQR� �� <RXQJ�� -�� %�� �� :RORVKXN�� 6�� /�� �� 3DUU\�� '�� &�� �� +HOOPDQQ�� *�� 0�� ��
:HUQVPDQ��(��$����/RPPHO��6��$����:HLVVLQJHU��$��.���������7UDQVJHQLF�%XUOH\�DQG�
IOXHFXUHG� WREDFFR� ZLWK� UHVLVWDQFH� WR� IRXU� QHFURWLF� LVROHWHV� RI� SRWDWR� YLUXV� <��
3K\WRSDWKRO�����������������

6XJLXUD��0����%DQGDUDQD\DNH��&��0����+HPDFKDQGUD��*��+���������&KLOOL�YLUXV�GLVHDVHV�
LQ�6UL�/DQND��7URSLFDO�$JULF��5HV��&HQWHU��7HFKQLFDO�%XOOHWLQ����������

6XWHUL��%��'����-RVKL��*��&����%DOD��6���������6RPH�RUQDPHQWDOV�DQG�ZHHGV�DV�UHVHUYRLUV�
RI�SRWDWR�YLUXV�<�DQG�FXFXPEHU�PRVDLF�YLUXV�LQ�.XPDRQ��,QGLDQ�3K\WRSDWKRO������
�����

6]LUPDL� -��� ������ $� EXUJRQ\D� <�YtUXViQDN� pUEDUQXOiVW� RNR]y� YiOWR]DWD� D�
GRKiQ\NXOW~UiNEDQ��1|YpQ\WHUPHOpV�������������

7DNiFV�� $�� �� +RUYiWK�� -�� �� .D]LQF]L�� *�� �� 3ULEpN�� '��� ������ 'LH� 9LUXVDQIDOOLJNHLW�
YHUVFKLHGHQHU�8QNUlXWHU�GHU�*DWWXQJ�6RODQXP��=��3IO.UDQNK��3IO6FKXW]��6RQGHUK��
;9,,�����������

7KROH�� 9�� �� 'DOPD\�� 7�� �� %XUJ\iQ�� -�� �� %DOi]V�� (��� ������ &ORQLQJ� DQG� VHTXHQFLQJ� RI�
SRWDWR�YLUXV�<��+XQJDULDQ�LVRODWH��JHQRPLF�51$��*HQH��������������

7KRPDV��-��(���������5HVLVWDQFH�WR�SRWDWR�YLUXV�<�LQ�/\FRSHUVLFRQ�VSHFLHV��$XVW��3ODQW��
3DWKRO�������������

7KRPDV�� -�� (�� �� 0F� *UDWK��'�� -��� ������ ,QKHULWDQFH�RI� UHVLVWDQFH� WR� SRWDWR� YLUXV�<� LQ�
WRPDWR��$XVW��-��$JULF��5HV���������������

7KRPVRQ��$��'��� ������ ,QIHFWLRQ�RI�6RODQXP� ODFLQLDWXP�ZLWK�SRWDWR�YLUXVHV�;�DQG�<��
1HZ�=HDODQG��-RXUQDO�$JULFXOWXUDO�5HVHDUFK��������������

7KRUQEHUU\��+��+��� ������ ,QGH[�RI� SODQW� YLUXV� GLVHDVHV��86'$�$JULFXOWXUH�+DQGERRN�
1R��������������
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7RPDVVROL��/����/XPLD��9����&HUDWR��&����*KHGLQL��5���������2FFXUUHQFH�RI�SRWDWR�WXEHU�
QHFURWLF�ULQJVSRW�GLVHDVH��3715'��LQ�,WDO\��3ODQW�'LVHDVH����������

7RUGR��0��-��9����&KDFKXOVND��$��0����)DNKIDNK��0����/H�5RPDQFHU��0���5REDJOLD��&����
$VWLHU�0DQLIDFLHU��6���������6HTXHQFH�SRO\PRUSKLVP�LQ�WKH��
�175�DQG�LQ�WKH�3��
FRGLQJ�UHJLRQ�RI�SRWDWR�YLUXV�JHQRPLF�51$��-��*HQ��9LURORJ\��������������

9DONRQHQ�� -�� 3�� 7��� ������ 1DWXUDO� JHQHV� DQG� PHFKDQLVPV� IRU� UHVLVWDQFH� WR� YLUXVHV� LQ�
FXOWLYDWHG�DQG�ZLOG�SRWDWR�VSHFLHV��6RODQXP�VSS����3ODQW�%UHHGLQJ������������

9DONRQHQ��-��3��7���������1RYHO�UHVLVWDQFHV�WR�IRXU�SRW\YLUXVHV�LQ�WXEHU�EHDULQJ�SRWDWR�
VSHFLHV��DQG�WHPSHUDWXUH�VHQVLWLYH�H[SUHVVLRQ�RI�K\SHUVHQVLWLYH�UHVLVWDQFH�WR�SRWDWR�
YLUXV�<��$QQ��$SSO��%LRO���������������

9DONRQHQ�� -�� 3�� 7�� �� %ULJHQWL�� *�� �� 6DOD]DU�� /�� )�� �� 3HKX�� (�� �� *LEVRQ�� 5�� :��� ������
,QWHUDFWLRQV�RI�WKH��6RODQXP�VSS��RI�WKH�(WXEHURVD�JURXS�DQG�QLQH�SRWDWR�LQIHFWLQJ�
YLUXVHV�DQG�D�YLURLG��$QQ��$SSO��%LRO����������������

9DQ�'HU�+HXYHO��-��)��-��0����9DQ�'HU�9OXJW��5��$��$����9HUEHHN��0����'H�+DDQ��3��7����
+XWWLQJD��+���������&KDUDFWHULVWLFV�RI�D�UHVLVWDQFH�EUHDNLQJ�LVRODWH�RI�SRWDWR�YLUXV�
<�FDXVLQJ�SRWDWR�WXEHU�QHFURWLF�ULQJVSRW�GLVHDVH��3ODQW�3DWKRORJ\��������������

9DQ�'LMN��3����&XSHUXV��&���������5HDFWLRQV�RI�1LFRWLDQD�VSHFLHV�WR�SRWDWR�YLUXVHV�$��;��
DQG� <� DQG� WREDFFR�PRVDLF� YLUXV� LQ� UHODWLRQ� WR� WKHLU� WD[RQRP\� DQG� JHRJUDSKLFDO�
RULJLQ��1HWK��-��3ODQW�3DWKRO���������������

9DQ� +RRI�� +�� $��� ������ 'HWHUPLQDWLRQ� RI� WKH� LQIHFWLRQ� SUHVVXUH� RI� SRWDWR� YLUXV� <Y ��
1HWKHUODQGV�-RXUQDO�3ODQW�3DWKRORJ\��������������

9DQ�+RRI��+��$���������$SKLG�YHFWRUV�RI�SRWDWR�YLUXV�<Y ��1HWK��-��3ODQW�3DWKRO����������
�����

9HUFKRW�� -�� 0�� �� +HUQGRQ� .�� /�� �� &DUULQJWRQ�� -�� &��� ������0XWDWLRQDO� DQDO\VLV� RI� WKH�
WREDFFR� HWFK�SRW\YLUDO����N'D�SURWHLQDVH�� ,GHQWLILFDWLRQ�RI� HVVHQWLDO� UHVLGXHV�DQG�
UHTXLUHPHQWV�IRU�DXWRSURWHRO\VLV��9LURORJ\���������������

9LFFKL��9���������39<Y�Z-Y � YLUXV� UHVSRQVLEOH� IRU�SRWDWR� WXEHU�QHFURVLV� ULQJVSRW�GLVHDVH��
,QIRUPDWRUH�$JUDULR������������

9LFFKL��9����)LQL��3����&DUGRQL��0����)LOLSSLQL��3����0D]]DQWL��&���������,GHQWLILFDWLRQ�RI�
DQ�LVRODWH�RI�39<��39<Y�Z-Y ��UHVSRQVLEOH�IRU�SRWDWR�WXEHU�QHFURVLV�ULQJVSRW�GLVHDVH
�
LQ�YDULHW\�$UV\��6HPHQWL�(OHWWH������������

9LOODORQ�� %��� ������ 7$0�5LR� *UDQGH� *ROG� 6ZHHW�� $� QHZ� YLUXVUHVLVWDQW�� <HOORZ�ZD[�
SHSSHU�FXOWLYDU��3K\WRSDWKRORJ\����������

9RYODV��&����&DVWHOODQR��0��$��������� ,QIH]LRQL�GL�39<�H�&09�VX�6RODQXP�DYLFXODUH�
)RUVWHU��,QIRUPDWRUH�)LWRSDWRORJLFR������������

9|ON�� -��� ������ =XU� hEHUWUDJXQJ� GHV� <�YLUXV� GXUFK� ,QVHNWHQ� XQG� .RQWDNW�� =��
3IO.UDQNKHLWHQ��������������

:DUG��&�:����:HLOOHU��*��)����6KXNOD��'�'����*LEEV��$���������0ROHFXODU�V\VWHPDWLFV�RI��
WKH�3RW\YLULGDH�� WKH�ODUJHVW�SODQW�YLUXV�IDPLO\��,Q��*LEEV��$��-����&DOLVKHU��&��+����
*DUFLD�$UHQDO�� )�� �(GV��� 0ROHFXODU� EDVLV� RI� HYROXWLRQ�� &DPEULGJH� 8QLYHUVLW\�
3UHVV��&DPEULGJH�SS�����������

:DUZLFN��'����'HPVNL��-��:���������6XVFHSWLELOLW\�DQG�UHVLVWDQFH�RI�VR\EHDQV�WR�SHDQXW�
VWULSH�YLUXV��3ODQW��'LV�������������

:HEE�� 5�� (�� �� +RXJDV�� 5�� :��� ������ 3UHOLPLQDU\� HYDOXDWLRQ� RI� 6RODQXP� VSHFLHV� DQG�
VSHFLHV�K\EULGV�IRU�UHVLVWDQFH�WR�GLVHDVH��3ODQW��'LV��5HS���������������
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:HEE��5��(����6FKXOW]��(��6���������5HVLVWDQFH�RI�6RODQXP�VSHFLHV�WR�SRWDWR�YLUXVHV�$��;��
<��$P��3RWDWR�-��������������

:HLGHPDQQ�� +�� /��� ������ 5LQJV\PSWRPH� DQ� .DUWRIIHONQROOHQ�� .DUWRIIHOYLUXV� <� DOV�
YHUPXWOLFKH�8UVDFKH��'HU�.DUWRIIHOEDX��������������

:HLGHPDQQ��+�� /�� ��0DLVV�� (��� ������ 'HWHFWLRQ� RI� WKH� SRWDWR� WXEHU� QHFURWLF� ULQJVSRW�
VWUDLQ� RI� SRWDWR� YLUXV� <� �39<Y�Z-Y �� E\� UHYHUVH� WUDQVFULSWLRQ� DQG� LPPXQRFDSWXUH�
SRO\PHUDVH�FKDLQ�UHDFWLRQ��-��3ODQW�'LV��3URWHF����������������

:HLGHPDQQ�� +�� /�� �� 0DLVV�� (�� �� 5�IIHUW�� &��� ������ ,GHQWLILFDWLRQ� RI� WKH� WXEHU� QHFURWLF�
ULJVSRW�VWUDLQ�RI�SRWDWR�YLUXV�<��39<Y�Z-Y ���3URF��($35�9LURORJ\�6HFWLRQ�0HHWLQJ��
%OHG�������SS�����������

:HLOJXQ\��+����6LQJK��5��3���������6HSDUDWLRQ�RI�VORYHQLDQ�LVRODWHV�RI�39<Y�Z-Y �IURP�WKH�
1RUWK�$PHULFDQ�LVRODWHV�RI�39<Y �E\�D���SULPHU�3&5��-��RI�9LURO��0HWK�������������

:KLWPDQ��+��.����%ODFN��/��/���������(SLGHPLRORJ\�RI�YLUXV�GLVHDVHV�RI�EHOO�SHSSHUV�LQ�
/RXVLDQD��3URF��$PHU��3K\WRSDWK��6RF����������

:ROI� ,�� ��+RUYiWK�6���������$�EXUJRQ\D�<�YtUXV� �SRWDWR�<�SRW\YLUXV��39<�� W|U]VHLQHN�
HO IRUGXOiVD� EXUJRQ\D�WHUP WHU�OHWHNHQ� 0DJ\DURUV]iJRQ�� 1|YpQ\YpGHOHP� ����
���������

:ROI�,����+RUYiWK�6����3ROJiU�=V���������+D]DL�QHPHVtWpV �EXUJRQ\DIDMWiN�UH]LV]WHQFLiMD�
D�EXUJRQ\D�OHYpOVRGUyGiV��SRWDWR�OHDIUROO��OXWHRYLUXVVDO�pV�D�EXUJRQ\D�<��SRWDWR�<�
SRW\YLUXV��171�W|U]VpYHO�V]HPEHQ��1|YpQ\YpGHOPL�7XG��1DSRN��%XGDSHVW�������
S������

:ULJKW��'��0��� ������ 3RWDWR� WXEHU� QHFURWLF� ULQJ� GLVHDVH�� 3ODQW� 'LV�� 1RWLFH�� +DWFKLQJ�
*UHHQ����������

<RXQJ+HH��-����-DH+HXQJ��-����.\XQJ+ZD��&����+\XQ6RRQ��.����<RXQJ6XE��<����+\RXN��
-��� ������ $Q� HIIHFWLYH� GHWHFWLRQ� RI� SRWDWR� YLUXV� <� XVLQJ� 57�� 3&5� WHFKQLTXH��
.RUHDQ�-RXUQDO�RI�3ODQW�3DWKRO���������������

=VFK�WWLJ�� +�� *�� �� +RUYiWK�� -��� ������ (LQ� %HLWUDJ� ]XU� 9HUZHQGXQJ� GHV� 6RODQXP�
GHPLVVXP�%DVWDUGV�$��DOV�7HVWSIODQ]H� I�U�GHQ�1DFKZHLVV�GHV�.DUWRIIHO�<�9LUXV��
$FWD�3K\WRSDWK��$FDG��6FL��+XQJ��������������

=KDQJ�� +�� �� 3HQJ�� ;�� �� 6RQJ�� <�� �� /L�� 7��� ������5HVLVWDQFH� WR�PL[HG�39<�DQG�3/59�
LQIHFWLRQ� LQ� SRWDWR� FXOWLYDUV� H[SUHVVLQJ�GXDO�39<�DQG�3/59�FRDW� SURWHLQ� JHQHV��
$FWD�%RWDQLFD�6LQLFD��������������
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