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$%675$&7
��������7KH�H[SHULPHQW�ZDV�FRQGXFWHG�XQGHU�ILHOG�FRQGLWLRQV�DW�$JULFXOWXUDO�&ROOHJH�IDUP��%DSDWOD��*XQWXU��$QGKUD
3UDGHVK�GXULQJ�.KDULI������±�����DQG�����±�����WR�DVVHVV�WKH�HIIHFW�RI�VHTXHQWLDO�DSSOLFDWLRQ�RI�KHUELFLGHV
LQ�GLUHFW�VRZQ�ULFH��7KH�H[SHULPHQW�ZDV�ODLG�RXW�LQ�FRPSOHWH�UDQGRPL]HG�EORFN�GHVLJQ�ZLWK�WKUHH�UHSOLFDWLRQV�
7KH�SUH�HPHUJHQFH�DSSOLFDWLRQ�RI�EHQVXOIXURQ�PHWK\O�#����J�D�L��KD�����SUHWLODFKORU�ZLWK�VDIHQHU�DW�����J�D�L�
KD���IE�SRVW�HPHUJHQFH�DSSOLFDWLRQ�RI�D]LPVXOIXURQ�#����J�D�L��KD���DW����'$6�IE�SRVW�HPHUJHQFH�DSSOLFDWLRQ�RI
PHWVXOIXURQ�PHWK\O�DQG�FKORULPXURQ�HWK\O�#���J�D�L��KD���DSSOLHG�DW����'$6�UHFRUGHG�ORZHU�XSWDNH�RI�1LWURJHQ�
3KRVSKRURXV�DQG�3RWDVVLXP�E\�ZHHGV�DQG�VLJQLILFDQWO\�WKH�KLJKHVW�XSWDNH�ZDV�QRWLFHG�LQ�ZHHG�FKHFN�SORW�

.H\ZRUGV��'LUHFW� VRZQ� ULFH��1LWURJHQ��3KRVSKRUXV�� 3RWDVVLXP��8SWDNH� DQG�:HHG�PDQDJHPHQW�

:HHG�LV�D�VLJQLILFDQW�HOHPHQW�WKDW�LQIOXHQFHV
VHYHUDO�JURZWK�IDFWRUV�DQG�HYHQWXDOO\�LQIOXHQFHV�\LHOG
GLUHFW�VHHGHG�5LFH��8MMZDO�%LVKQRL�DQG�6DQGHHS
0HQRQ���������,Q�WKH�WURSLFV�LQ�JHQHUDO�DQG�,QGLD�LQ
SDUWLFXODU��ULFH�LV�WKH�PDLQ�FURS�JURZQ�IRU�IRRG��,Q
WHUPV�RI�IRRG�DQG�QXWULWLRQDO�VHFXULW\�IRU�$VLDQ�QDWLRQV�
WKH�SKUDVH�³5LFH� LV�/LIH´�SHUIHFWO\�FDSWXUHV� WKH
VLJQLILFDQFH�RI�ULFH��-\RWKL�%DVX�HW�DO����������,W�LV
JURZQ�LQ������PLOOLRQ�KHFWDUHV�LQ�$QGKUD�3UDGHVK�
ZLWK�D�SURGXFWLYLW\�RI������W�KD���DQG�DQ�DQQXDO
SURGXFWLRQ�RI������PLOOLRQ�WRQV��5HVHUYH�%DQN�RI�,QGLD�
�������:HHG�ORVVHV�UDQN�DPRQJ�WKH�PRVW�VLJQLILFDQW
RI�WKH�PDQ\�UHDVRQV�RI�UHGXFHG�ULFH�SURGXFWLYLW\��7KH
JUHDWHVW�WKUHDW�WR�FURS�RXWSXW�LQ�,QGLD�LV�ZHHGV��ZKLFK
DFFRXQW�IRU�����RI�DOO�SHVW�UHODWHG�ORVVHV��9HUPD�HW
DO���������� ,UUHVSHFWLYH� RI� WKH�PHWKRG� RI� ULFH
HVWDEOLVKPHQW��ZHHGV�DUH�D�PDMRU�LPSHGLPHQW�WR�ULFH
SURGXFWLRQ� GXH� WR� WKHLU� DELOLW\� WR� FRPSHWH� IRU
UHVRXUFHV��,Q�JHQHUDO��ZHHGV�SUREOHP�LQ�WUDQVSODQWHG
SDGG\�LV�ORZHU�WKDQ�WKDW�RI�GLUHFW�VHHGHG�ULFH��5DR
HW�DO�����������,Q�VRPH�SDUWV�RI�$VLD��GLUHFW�VHHGLQJ
ULFH�LV�JDLQLQJ�SRSXODULW\�DV�D�ODERU��DQG�PRQH\�VDYLQJ
WHFKQLTXH�WKDW�FDQ�UHSODFH�WUDQVSODQWLQJ��:HHGV�KDYH
EHHQ�GHWHUPLQHG�WR�EH�WKH�PDMRU�ELRORJLFDO�FRQVWUDLQW
GXULQJ�GLUHFW�SODQWLQJ�FRPSDUHG�WR�WUDQVSODQWHG�ULFH
EHFDXVH�WKH\�HPHUJH�FRQFXUUHQWO\�ZLWK�ULFH�VHHGOLQJV
�5DR�DQG�1DJDPDQL���������,Q�WKLV�FRQWH[W��WKH�SUHVHQW

LQYHVWLJDWLRQ�ZDV�FDUULHG�RXW�WR�VWXG\�WKH�HIIHFW�RI
ZHHG�PDQDJHPHQW�SUDFWLFHV�RQ�QXWULHQW�XSWDNH�E\
ZHHGV�DV�LQIOXHQFHG�E\�GLIIHUHQW�ZHHG�PDQDJHPHQW
SUDFWLFHV�LQ�GLUHFW�VRZQ�ULFH�

0$7(5,$/��$1'�0(7+2'6
$�ILHOG�H[SHULPHQWV�ZHUH�FRQGXFWHG�GXULQJ

WZR� UDLQ\� VHDVRQV� ��������� DQG� ��������� DW
QRUWKHUQ�EORFN�RI�$JULFXOWXUDO�&ROOHJH�)DUP��%DSDWOD�
*XQWXU��$QGKUD�3UDGHVK��7KH�VRLO�RI�WKH�H[SHULPHQWDO
VLWH�ZDV�VDQG\�ORDP�LQ�WH[WXUH��VOLJKWO\�DONDOLQH�LQ
UHDFWLRQ��S+�����DQG�������ORZ�LQ�RUJDQLF�FDUERQ������
DQG���������ORZ�LQ�DYDLODEOH�QLWURJHQ������DQG����
NJ�KD����DQG�DYDLODEOH�SKRVSKRUXV�����DQG����NJ�KD�
����DQG�PHGLXP�LQ�DYDLODEOH�SRWDVVLXP������DQG����
NJ�KD������7KH�H[SHULPHQW�ZDV�ODLG�RXW�UDQGRPL]HG
FRPSOHWH�EORFN�GHVLJQ�ZLWK�IRXUWHHQ�WUHDWPHQWV��ZKLFK
DUH�JLYHQ�LQ�7DEOH���

+DQG�RSHUDWHG�NQDSVDFN�VSUD\HU�ILWWHG�ZLWK
D�IODW�IDQ�W\SH�QR]]OH�ZDV�XVHG�IRU�VSUD\LQJ�WKH
KHUELFLGH�DGRSWLQJ�D�VSUD\�YROXPH�RI�����O�KD���
$SSOLFDWLRQ� RI� IHUWLOL]HUV�ZDV� GRQH� DV� SHU� WKH
UHFRPPHQGDWLRQ�L�H������NJ�1�����NJ�3�2��DQG���
NJ�.�2�KD���LQ�WKH�IRUP�RI�XUHD��VLQJOH�VXSHUSKRVSKDWH
DQG�PXULDWH�RI�SRWDVK�UHVSHFWLYHO\��1LWURJHQ�ZDV
DSSOLHG�LQ���HTXDO�VSOLWV�DW�VRZLQJ��DFWLYH�WLOOHULQJ�DQG
SDQLFOH�LQLWLDWLRQ�VWDJH��(QWLUH�TXDQWLW\�RI�SKRVSKRUXV



ZDV�DSSOLHG�DV�EDVDO��3RWDVVLXP�ZDV�DSSOLHG�LQ���VSOLWV
����DV�EDVDO�DQG�����DW�SDQLFOH�LQLWLDWLRQ�VWDJH�DORQJ
ZLWK�XUHD��2WKHU�DJURQRPLF�DQG�SODQW�SURWHFWLRQ
PHDVXUHV�ZHUH�DGRSWHG�DV�UHFRPPHQGHG�GXULQJ�WKH
FURS�JURZWK��7KH�ZHHG�VDPSOHV�FROOHFWHG�IRU�GU\
PDWWHU�HVWLPDWLRQ�IURP�GLIIHUHQW�WUHDWPHQWV�ZHUH�GULHG�
SRZGHUHG� DQG� DQDO\]HG� IRU� WKH� WRWDO� QLWURJHQ�
SKRVSKRUXV�DQG�SRWDVVLXP�E\�IROORZLQJ�VWDQGDUG
PHWKRGV�DV�OLVWHG�LQ�WKH�IROORZLQJ�WDEOH��8SWDNH�ZDV
FDOFXODWHG�E\�PXOWLSO\LQJ�WKH�QXWULHQW�FRQWHQW�ZLWK�WKH
UHVSHFWLYH�GU\�PDWWHU�ZHLJKW�RI�JUDLQ�DQG�VWUDZ��ZKLFK
ZHUH�VXPPHG�XS�WR�HVWLPDWH�WRWDO�1�XSWDNH�DW�KDUYHVW�

1XWULHQW�XSWDNH��NJ�KD�� 

���
�NJ�KD�PDWWHU�GU\��RI�[�ZHLJKW����LRQ�FRQFHQWUDW1XWULHQW�

7UHDWPHQWV 'RVH��J�KD��� 7LPH��'$6�
7���3\UD]RVXOIXURQ�HWK\O�IE �$]LPVXOIXURQ ���IE� �� 3UH�IE� 3RVW
7���3\UD]RVXOIXURQ�HWK\O�IE �%LVS\ULEDF�VRGLXP ���IE� �� 3UH�IE� 3RVW
7���%HQVXOIXURQ�PHWK\O���3UHWLODFKORU�ZLWK�VDIHQHU�IE�
$]LPVXOIXURQ

���������IE� �� 3UH�IE� 3RVW

7���%HQVXOIXURQ�PHWK\O���3UHWLODFKORU�ZLWK�VDIHQHU�IE �%LVS\ULEDF�
VRGLXP

���������IE� �� 3UH�IE� 3RVW

7���2[DGLDUJ\O�IE �$]LPVXOIXURQ ���IE� �� 3UH�IE� 3RVW
7���2[DGLDUJ\O�IE �%LVS\ULEDF�VRGLXP ���IE� �� 3UH�IE� 3RVW
7���3\UD]RVXOIXURQ�HWK\O�IE �$]LPVXOIXURQ�IE �0HWVXOIXURQ��
PHWK\O���&KORULPXURQ�HWK\O

���IE� ���IE� � 3UH�IE� 3RVW�IE� 3RVW

7���3\UD]RVXOIXURQ�HWK\O�IE �%LVS\ULEDF�VRGLXP�IE �0HWVXOIXURQ��
PHWK\O���&KORULPXURQ�HWK\O

���IE� ���IE� � 3UH�IE� 3RVW�IE� 3RVW

7���%HQVXOIXURQ�PHWK\O���3UHWLODFKORU�ZLWK�VDIHQHU�IE�
$]LPVXOIXURQ�IE �0HWVXOIXURQ��PHWK\O���&KORULPXURQ�HWK\O

���������IE� ���IE� � 3UH�IE� 3RVW�IE� 3RVW

7����%HQVXOIXURQ�PHWK\O���3UHWLODFKORU�ZLWK�VDIHQHU�IE�
%LVS\ULEDF�VRGLXP�IE �0HWVXOIXURQ��PHWK\O���&KORULPXURQ�HWK\O

���������IE� ���IE� � 3UH�IE� 3RVW�IE� 3RVW

7����2[DGLDUJ\O�IE �$]LPVXOIXURQ�IE �0HWVXOIXURQ��PHWK\O���
&KORULPXURQ�HWK\O

���IE� ���IE� � 3UH�IE� 3RVW�IE� 3RVW

7����2[DGLDUJ\O�IE �%LVS\ULEDF�VRGLXP�IE �0HWVXOIXURQ��PHWK\O���
&KORULPXURQ�HWK\O

���IE� ���IE� � 3UH�IE� 3RVW�IE� 3RVW

7����:HHG�IUHH � �
7����:HHG\�FKHFN � �

���������1XWULHQW 0HWKRG
1LWURJHQ 0LFURNMHOGKDO�GLVWLOODWLRQ��%UHPQHU�������

3KRVSKRUXV 9DQGR�PRO\EGR�SKRVSKRULF�\HOORZ�FRORXU�
PHWKRG��.RHLQJ�DQG�-RKQVRQ�������

3RWDVVLXP )ODPH�SKRWRPHWHU��-DFNVRQ�������

$IWHU�KDUYHVW�DQG�WKUHVKLQJ�RI�FURS��JUDLQ�\LHOG
ZDV�UHFRUGHG�LQ�QHW�SORW�ZLVH�DQG�FRQYHUWHG�WR�JUDLQ

\LHOG�SHU�KHFWDUH��7KH�GDWD�RI�HDFK�\HDU�ZDV�DQDO\]HG
VHSDUDWHO\��7KH�GDWD�RQ�ZHHGV�ZHUH�WUDQVIRUPHG�E\
VTXDUH�URRW�WUDQVIRUPDWLRQ�E\�DGGLQJ�RQH�EHIRUH�EHLQJ
VXEMHFWHG�WR�$129$��*RPH]�DQG�*RPH]��������

5(68/76�$1'�',6&866,21
1LWURJHQ�XSWDNH�E\�ZHHGV��NJ�KD���

7RWDO�1LWURJHQ�XSWDNH�E\�ZHHGV�DW�GLIIHUHQW
FURS�JURZWK�VWDJHV�GXULQJ�ERWK�WKH�\HDUV�RI�VWXG\
DV�DIIHFWHG�E\�ZHHG�PDQDJHPHQW�SUDFWLFHV�LV
SUHVHQWHG�LQ�7DEOH���

$W� ���'$6�� DOO� KHUELFLGH� WUHDWHG� SORWV
UHFRUGHG�VLJQLILFDQWO\�ORZHU�1LWURJHQ�XSWDNH�E\
ZHHGV�WKDQ�ZHHG\�FKHFN��7�����7KH�WUHDWPHQW�7���SUH
HPHUJHQFH�DSSOLFDWLRQ�RI�EHQVXOIXURQ�PHWK\O�#����J
D�L��KD�����SUHWLODFKORU�ZLWK�VDIHQHU�DW�����J�D�L��KD��
IE�SRVW�HPHUJHQFH�DSSOLFDWLRQ�RI�D]LPVXOIXURQ�#���
J�D�L��KD���DW����'$6�IE�SRVW�HPHUJHQFH�DSSOLFDWLRQ
RI��PHWVXOIXURQ�PHWK\O�DQG�FKORULPXURQ�HWK\O�#����J
D�L��KD���DSSOLHG�DW����'$6��UHFRUGHG�WKH�ORZHVW
1LWURJHQ�XSWDNH�E\�ZHHGV������DQG�����NJ�KD���GXULQJ
��������DQG����������5HVSHFWLYHO\��VLPLODU�WUHQG
ZDV�REVHUYHG�DW����'$6�DQG�+DUYHVW�RI�WKH�FURS�

7DEOH����7UHDWPHQWV�XVHG�LQ�WKH�SUHVHQW�H[SULPHQWV

��� ������-\RWKL�%DVX�HW�DO�� �����������������������������������������������������$$-���



7KHVH�ILQGLQJV�DUH�LQ�DJUHHPHQW�ZLWK�0LVKUD�DQG�6LQJK
�������DQG�'XDU\�HW�DO���������
3KRVSKRUXV�XSWDNH�E\�ZHHGV��NJ�KD���

3KRVSKRUXV� XSWDNH� E\� ZHHGV � ZDV
VLJQLILFDQWO\�LQIOXHQFHG�E\�GLIIHUHQW�ZHHG�PDQDJHPHQW
SUDFWLFHV�GXULQJ�ERWK�WKH�\HDUV�RI�VWXG\��7DEOH�����$W
���'$6��WKH�ORZHVW�ZHHG�GU\�ZHLJKW������DQG����
NJ�KD����ZDV�UHFRUGHG�ZLWK�SUH�HPHUJHQFH�DSSOLFDWLRQ
RI�EHQVXOIXURQ�PHWK\O�#����J�D�L��KD�����SUHWLODFKORU
ZLWK�VDIHQHU�DW�����J�D�L��KD���IE�SRVW�HPHUJHQFH
DSSOLFDWLRQ�RI�D]LPVXOIXURQ�#����J�D�L��KD���DW����'$6
IE�SRVW�HPHUJHQFH�DSSOLFDWLRQ�RI��PHWVXOIXURQ�PHWK\O
DQG�FKORULPXURQ�HWK\O�#����J�D�L��KD���DSSOLHG�DW���
'$6��7����ZKLFK�ZDV�VLJQLILFDQWO\�VXSHULRU�WR�RYHU
ZHHG\�FKHFN��7���������DQG�����NJ�KD�����VLPLODU
SDWWHUQ�ZDV�VHHQ�DW����'$6�DQG�FURS�KDUYHVW��7KHVH
ILQGLQJV�DUH�LQ�DJUHHPHQW�ZLWK�0LVKUD�DQG�6LQJK
�������DQG�'XDU\�HW�DO���������

3RWDVVLXP�XSWDNH�E\�ZHHGV��NJ�KD���
$W����'$6��WKH�ZHHG�FRQWURO�WUHDWPHQW�7�

�SUH�HPHUJHQFH�DSSOLFDWLRQ�RI�EHQVXOIXURQ�PHWK\O�#
���J�D�L��KD�����SUHWLODFKORU�ZLWK�VDIHQHU�DW�����J�D�L�
KD���IE�SRVW�HPHUJHQFH�DSSOLFDWLRQ�RI�D]LPVXOIXURQ
#����J� D�L�� KD��� DW� ���'$6� IE� SRVW� HPHUJHQFH
DSSOLFDWLRQ�RI��PHWVXOIXURQ�PHWK\O�DQG�FKORULPXURQ
HWK\O�#����J�D�L��KD���DSSOLHG�DW����'$6��UHJLVWHUHG
WKH�ORZHVW�3RWDVVLXP�XSWDNH�E\�ZHHGV������DQG����
NJ� KD���� RYHU� UHVW� RI� WKH� WUHDWPHQWV� �7DEOH� ���
2EYLRXVO\�WKH�KLJKHVW�3RWDVVLXP�XSWDNH�E\�ZHHGV
ZDV�DVVRFLDWHG�ZLWK�WUHDWPHQW�ZHHG\�FKHFN��7���
ZKLFK�ZDV�KLJKHU�WKDQ�DQ\�RWKHU�ZHHG�PDQDJHPHQW
WUHDWPHQWV��7KHVH�ILQGLQJV�DUH�LQ�DJUHHPHQW�ZLWK
0LVKUD�DQG�6LQJK��������DQG�'XDU\�HW�DO���������

2YHUDOO��WKH�ZHHG�PDQDJHPHQW�SUDFWLFHV�ZHUH
IRXQG�WR�KDYH�D�VLJQLILFDQW�LQIOXHQFH�LQ�FRQWUROOLQJ
EURDG�VSHFWUXP�RI�ZHHGV�DVVRFLDWHG�ZLWK�ULFH�FURS�
&RQVHTXHQWO\�WKH�QXWULHQW�XSWDNH�E\�ZHHGV�SUHVHQWHG
D�GLVWLQFWLYH�WUHQG�RI�UHGXFHG�QXWULHQW�XSWDNH�XQGHU
HIIHFWLYH�ZHHG�PDQDJHPHQW�PHDVXUHV�GXULQJ�ERWK�WKH
\HDUV�RI�VWXG\��1��3�DQG�.�XSWDNH�E\�ZHHGV�LQ�ZHHG
IUHH�WUHDWPHQW�ZDV�FRPSDUDEOH�ZLWK�SUH�HPHUJHQFH
DSSOLFDWLRQ�RI�EHQVXOIXURQ�PHWK\O�#����J�D�L��KD����
SUHWLODFKORU�ZLWK�VDIHQHU�DW�����J�D�L��KD���IE�SRVW�
HPHUJHQFH�DSSOLFDWLRQ�RI�D]LPVXOIXURQ�#����J�D�L�
KD���DW����'$6�IE�SRVW�HPHUJHQFH�DSSOLFDWLRQ�RI
PHWVXOIXURQ��PHWK\O�DQG�FKORULPXURQ�HWK\O�#����J�D�L�
KD��� DSSOLHG� DW� ���'$6� �7����2I� DOO� WKH�ZHHG
PDQDJHPHQW�SUDFWLFHV��ZHHG\�FKHFN�GLVWLQFWO\�SURYHG

WR�PDQLIHVW�KLJKHU�QXWULHQW�XSWDNH�RZLQJ�WR�LWV�ELRPDVV
SURGXFWLRQ�FRPSDUHG�WR�UHVW�RI�WKH�WUHDWPHQWV�GXULQJ
ERWK�WKH�\HDUV�RI�VWXG\�

$PRQJ� WKH� KHUELFLGHV�� DSSOLFDWLRQ� RI
EHQVXOIXURQ�PHWK\O�#����J�D�L��KD�����SUHWLODFKORU�ZLWK
VDIHQHU� DW� ���� J� D�L�� KD ��� IE� SRVW�HPHUJHQFH
DSSOLFDWLRQ�RI�D]LPVXOIXURQ�#����J�D�L��KD���DW����'$6
IE�SRVW�HPHUJHQFH�DSSOLFDWLRQ�RI�PHWVXOIXURQ��PHWK\O
DQG�FKORULPXURQ�HWK\O�#����J�D�L��KD���DSSOLHG�DW���
'$6�ZDV�HIIHFWLYH�LQ�ZDV�HYLGHQFHG�ORZHU�ELRPDVV
DQG�XSWDNH�RI�QXWULHQWV�E\�ZHHGV�

/,7(5$785(�&,7('
%UHPQHU�-�0�������0HWKRGV� RI� VRLO� DQDO\VLV

&KHPLFDO� DQG�PLFURELRORJLFDO�PHWKRGV�
$PDULFDQ�VRFLHW\�RI�$JURQRP\��0DGLVRQ�
:LVFRQVLQ�

'XDU\�%��0LVKUD�0�0��'DVK�5�DQG�7HMD�.�&
������:HHG�PDQDJHPHQW�LQ�ORZODQG�ULFH�
,QGLDQ� -RXUQDO� RI�:HHG�6FLHQFH�� ������
���±����

*RPH]�.$� DQG�*RPH]�$$������� 6WDWLVWLFDO
3URFHGXUHV�IRU�$JULFXOWXUDO�5HVHDUFK����HG���
-RKQ�ZLOH\�DQG�VRQV��1HZ�<RUN������S�

-DFNVRQ�0��������6RLO�&KHPLFDO�$QDO\VLV�3UHQWLFH
+DOO�,QGLD�3ULYDWH�/LPLWHG��1HZ�'HOKL��3S�
����	�����

-\RWKL�%DVX�%��3UDVDG�3�9�1��0XUWK\�9�5�.�
$VKRND�5DQL�<�DQG�3UDVDG�3�5�.������
(IILFDF\�RI�VHTXHQWLDO�DSSOLFDWLRQ�RI�KHUELFLGHV
RQ�ZHHG�PDQDJHPHQW��ULFH�QXWULHQW�XSWDNH
DQG�VRLO�QXWULHQW�VWDWXV�LQ�GU\�GLUHFW�VHHGHG
ULFH�JUHHQJUDP�VHTXHQFH��,QGLDQ�-RXUQDO�RI
:HHG�6FLHQFH������������±����

.RHLQJ�%�$�DQG�-RKQVRQ�&�5�������&RORULPHWULF
GHWHUPLQDWLRQ�RI�SKRVSKRUXV�LQ�ELRORJLFDO
PDWHULDOV�� � ,QGXVWULDO� (QJLQHHULQJ� DQG
&KHPLFDO�$QDO\VLV��������������

0LVKUD�-�6�DQG�6LQJK�9�3�������,QWHJUDWHG�ZHHG
PDQDJHPHQW�LQ�GU\�VHHGHG�LUULJDWHG�ULFH
�2U\]D� VDWLYD��� ,QGLDQ� -RXUQDO� RI
$JURQRP\����������������

5DR�$�1�DQG�1DJDPDQL�$�������(FR�HIILFLHQW�ZHHG
PDQDJHPHQW�DSSURDFKHV�IRU�ULFH�LQ�WURSLFDO
$VLD��SS���������,Q��3URFHHGLQJV�RI�WKH��WK
7URSLFDO�:HHG�6FLHQFH�&RQIHUHQFH�:HHG
0DQDJHPHQW�DQG�8WLOL]DWLRQ�LQ�WKH�7URSLFV
KHOG�GXULQJ�-DQXDU\��������������&KLDQJ
0DL��7KDLODQG�

���� �,QIOXHQFH�RI�:HHG�0DQDJHPHQW�RQ�:HHG�1XWULHQW�8SWDNH ��������������
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