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LQGXVWU\�ZLOO�EH�DW�RXU�FOXE�WR�SUHVHQW�WR�%$:$���7KLV�LV�RQH�RI�WKH�PRVW�IDPRXV�ZRRGWXUQ�
HUV�LQ�WKH�ZRUOG��D�PXVW�VHH�IRU�DOO�ZRRGWXUQHUV� 
 
7KH�IROORZLQJ�LV�'DYLG¶V�%LRJUDSK\� 
 
'DYLG�(OOVZRUWK��E��������5HVLGHQFH��:HDYHUYLOOH��1RUWK�&DUROLQD 
 
'DYLG�(OOVZRUWK¶V�ILUVW�H[SHULHQFH�ZLWK�WKH�ODWKH�ZDV�LQ�D�ZRRGVKRS�FODVV�LQ�������+H�FRQWLQXHG�WR�WXUQ�WKURXJK�KLJK�
VFKRRO��WKHQ�VSHQW�WKUHH�\HDUV�LQ�WKH�PLOLWDU\�DQG�HLJKW�\HDUV�LQ�FROOHJH�VWXG\LQJ�DUFKLWHFWXUH��GUDZLQJ�DQG�VFXOSWXUH��
UHFHLYLQJ�D�PDVWHUV�GHJUHH�LQ�ILQH�DUW�IURP�WKH�8QLYHUVLW\�RI�&RORUDGR�LQ�������+H�VWDUWHG�WKH�ZRRGZRUNLQJ�SURJUDP�
DW�WKH�$QGHUVRQ�5DQFK�$UWV�&HQWHU�LQ�6QRZPDVV��&RORUDGR�LQ�������7KH�IROORZLQJ�\HDU�KH�RSHQHG�KLV�ILUVW�SULYDWH�
ZRRGWXUQLQJ�VWXGLR�LQ�%RXOGHU��&RORUDGR��,W�ZDV�GXULQJ�WKH�PLG-����¶V�WKDW�'DYLG�GHYHORSHG�D�VHULHV�RI�EHQW�WXUQLQJ�
WRROV�DQG�WKH�PHWKRGV�UHTXLUHG�IRU�PDNLQJ�WKH�WKLQ-ZDOOHG�KROORZ�IRUPV�RI�ZKLFK�KH�LV�NQRZQ�ZRUOGZLGH��+LV�ILUVW�
DUWLFOH�WLWOHG��³+ROORZ�7XUQLQJ´�DSSHDUHG�LQ�WKH�0D\�-XQH������LVVXH�RI�)LQH�:RRGZRUNLQJ�0DJD]LQH��+LV�ILUVW�
ERRN��(OOVZRUWK�RQ�:RRGWXUQLQJ��ZDV�SXEOLVKHG�E\�)R[�&KDSHO�3XEO��LQ������ 
 
'DYLG�LV�WKH�IRXQGLQJ�PHPEHU�RI�WKH�$PHULFDQ�$VVRFLDWLRQ�RI�:RRGWXUQHUV��RI�ZKLFK�KH�ZDV�SUHVLGHQW�IURP�����-
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V\OYDQLD�VLQFH�������+LV�ZRUNV�KDYH�EHHQ�LQFOXGHG�LQ�WKH�SHUPDQHQW�FROOHFWLRQV�RI�IRUW\-WKUHH�PXVHXPV��LQFOXGLQJ�
WKH�0HWURSROLWDQ�0XVHXP�RI�$UW�LQ�1HZ�<RUN��WKH�3KLODGHOSKLD�0XVHXP�RI�$UW��WKH�/RV�$QJHOHV�&RXQW\�0XVHXP�RI�
$UW��DQG�WKH�0XVHXP�RI�)LQH�$UWV�LQ�%RVWRQ��+H�KDV�WDXJKW�ZRUNVKRSV�WKURXJKRXW�WKH�ZRUOG�DQG�KDV�UHFHLYHG�IHOORZ�
VKLS�JUDQWV�IURP�WKH�1DWLRQDO�(QGRZPHQW�RI�$UWV��WKH�3HQQV\OYDQLD�&RXQFLO�IRU�WKH�$UWV��DQG�WKH�3(:�)RXQGDWLRQ��
,Q������KH�ZDV�HOHFWHG�WKH�³0DVWHU�RI�WKH�0HGLXP´�E\�WKH�-DPHV�$��5HQZLFN�$OOLDQFH�RI�WKH�6PLWKVRQLDQ�,QVWLWXWLRQ�
LQ�:DVKLQJWRQ��'�&��+H�LV�DQ�+RQRUDU\�/LIHWLPH�0HPEHU�RI�WKH�&ROOHFWRUV�RI�:RRG�$UW��DQG�D�)HOORZ�DQG�D�IRUPHU�
7UXVWHH�RI�WKH�$PHULFDQ�&UDIW�&RXQFLO�   
 
7KH�UHFHQW�SXUFKDVH�E\�WKH�3KLODGHOSKLD�0XVHXP�RI�$UW�RI�³0DWDDN´�IURP�WKH�6ROVWLFH�6HULHV�DQG�³/LQH�$VFHQGLQJ´�
����IURP�WKH�(PHUJHQFH�VHULHV�FDQ�EH�VHHQ�LQ�WKH�DFFRPSDQ\LQJ�YLGHR��%RWK�YLGHRV�DUH�ILOPHG�E\�-RKQ�7KRUQWRQ���
�7R�VHH�WKH�YLGHR��SOHDVH�JR�WR�'DYLG¶V�ZHEVLWH��IRU�WKH�UHTXLUHG�OLQN�WR�WKH�YLGHR�DV�ZHOO�DV�PRUH�LQIR�RQ�'DYLG¶V�
DUW�DQG�WRROV�DW�������������KWWS���HOOVZRUWKVWXGLRV�FRP�DERXWGDYLG�KWPO� 
 
:H�ORRN�IRUZDUG�WR�VHHLQJ�\RX�DW�WKLV�DPD]LQJ�DUWLVW¶V�SUHVHQWDWLRQ� 

'DYLG�(OOVZRUWK 
%RZO�7XUQLQJ 
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7KLQNLQJ�DKHDG������� 
 
:LWK�WKH�OD]\�GD\V�RI�VXPPHU�EHKLQG�XV��LW�LV�WLPH�WR�WKLQN�DERXW�)DOO�DQG�VSHFLILFDOO\�WKH�KROLGD\�VHD�
VRQ��0DQ\�RI�\RX�JLIW�EHDXWLIXOO\�FUDIWHG�LWHPV�WR�IDPLO\�DQG�IULHQGV���$GGLWLRQDOO\��RXU�PHPEHUV�GR�
QDWH�WXUQHG�ZDUHV�WR�VHOO�LQ�'HFHPEHU�LQ�VXSSRUW�RI�WKH�0W�'LDEOR�7XUQLQJ�6WXGLR���:LWK�WKDW�LQ�PLQG��
,�ORRNHG�DW�P\�VXPPHU�LQYHQWRU\�RI�WXUQLQJV�DQG�UHFRJQL]HG�WKDW�,�DP�D�JUHDW�VWDUWHU���0RUH�WKDQ�D�
KDQGIXO�RI�LWHPV�DUH�MXVW�D�VWHS�RU�WZR�DZD\�IURP�FRPSOHWLRQ���)LQLVK��ILQLVK��ILQLVK�������LV�QRZ�P\�
PDQWUD�IRU�6HSWHPEHU���7KDW�SLHFH�RI�EXUO�FDOOLQJ�WR�PH�IURP�WKH�FRUQHU�RI�WKH�VKRS�MXVW�KDV�WR�VLW�D�ELW�
ORQJHU���$OVR��GR�QRW�IRUJHW�WKH�SRS�XS�JDOOHU\�DW�WKH�%$:$�&KULVWPDV�HYHQW���,�ZLOO�QHHG�D�SLHFH�RU�

WZR�WR�VKDUH�ZLWK�DOO�RI�\RX�� 
 
/RRNLQJ�IRU�D�OLWWOH�LQVSLUDWLRQ"��*UDHPH�3ULGGOH�DQG�0HOLVVD�(QJOHU��RXU�SUHVHQWHUV�WKLV�PRQWK��DUH�VXUH�WR�NLFN�VWDUW�\RXU�FUHD�
WLYLW\���7KLV�PHHWLQJ�DOVR�PDUNV�WKH�UHWXUQ�RI�VKRZ-DQG-WHOO�DORQJ�ZLWK�WKH�ZRRG�UDIIOH���6R�EULQJ�D�ILQLVKHG�SLHFH�WR�VKRZ�DQG�
VRPHWKLQJ�WR�DGG�WR�WKH�UDIIOH� 
 

6HH�\RX�6DWXUGD\ 
.LP�:ROIH 



�7UHH�$UWLFOH�������/DJHUVWURHPLD�LQGLFD���FUDSH�P\UWOH 
%\�7RQ\�:ROFRWW�������������� 

,V�LW�µFUHSH¶�RU�FUDSH"�(QTXLULQJ�PLQGV�ZDQW�WR�NQRZ��2QOLQH�GLFWLRQDULHV�DUH�VR�PXFK�IXQ��µ&UDSH¶�LV�GHILQHG�DV�
µFUHSH�¶�DQG�µFUHSH¶�PHDQV�µFUDSH¶��&XUO\�RU�NLQNHG�DV�LQ�FUHSH�VWUHDPHUV��5HVW�DVVXUHG�WKDW�/DJHUVWURHPLD�LQGLFD�
DQG�DOO�LWV�K\EULGV�DQG�YDULHWLHV�DUH�FRPPRQO\�FDOOHG�FUDSH�P\UWOHV��+RZHYHU��WKH�UHDVRQ�IRU�WKH�FRPPRQ�QDPH�LV�WKH�
FUHSH-OLNH�WH[WXUH�RI�WKH�IORZHUV�� 

&UDSH�P\UWOHV�SUHVHQW�LQ�D�YDULHW\�RI�YLEUDQW�FRORUV��7KH�FRQH-VKDSHG�IORZHUV�PD\�EH�SLQN��UHG��ZDWHUPHORQ�UHG��SXU�
SOH��ODYHQGHU��DQG�ZKLWH��$OO�WKRVH�IDQF\�IORZHU�ERXTXHWV�LQ�WKH�VXPPHU�DUH�D�UHVXOW�RI�PHGGOLQJ�ERWDQLVWV��,Q�WKH�
����V��WKH�JHQHWLF�PRGLILFDWLRQV�DSSHDUHG�DW�WKH�8�6��1DWLRQDO�$UERUHWXP��7KH�-DSDQHVH�FUDSH-P\UWOH��/DJHUVWURH�
PLD�IDXULHL��JURZV�WR����IHHW�RU�PRUH�LQ�KHLJKW��7KLV�FUDSH-P\UWOH�KDV�IRXU-LQFK-ORQJ�OHDWKHU\�OHDYHV�DQG�DWWUDFWLYH�
SHHOLQJ�EDUN��7KH�EORVVRPV�DUH�ZKLWH�DQG�VPDOOHU�WKDQ�WKH�/DJHUVWURHPLD�LQGLFD�FRQH-VKDSHG�LQIORUHVFHQFH��7KH�-DS�
DQHVH�P\UWOH�KDV�RQH�RXWVWDQGLQJ�IHDWXUH��UHVLVWDQFH�WR�SRZGHU\�PLOGHZ� 

&RQWUDVW�WKH�-DSDQHVH�P\UWOH�ZLWK�WKH�FUDSH�P\UWOH�RU�/DJHUVWURHPLD�LQGLFD��%RWK�DUH�GHFLGXRXV�ZLWK�D�VPRRWK�EDUN�
SDWFKHG�ZLWK�WDQ��SLQN�RU�FLQQDPRQ�SDWFKHV��%RWK�RULJLQDWH�IURP�$VLD�DQG�EHORQJ�WR�WKH�/\WKUDFHDH�IDPLO\��+RZHY�
HU��WKH�FUDSH�P\UWOH�LV�VPDOOHU��RIWHQ�PXOWL-VWHPPHG��DQG�PXFK�VKRUWHU��VL[�IHHW�WR����IHHW��7KH�IORZHU�LV�UHG��DQG�WKH�
FUDSH�P\UWOH�KDV�D�GHOLJKWIXO�RUDQJH�WR�UHG�IDOO�FRORU�� 

%UHHGLQJ�ERWDQLVWV�KDYH�FUHDWHG�PDQ\�P\UWOH�K\EULGV��YDULHWLHV��DQG�RWKHU�µFUHDWLRQV¶�WR�DUULYH�DW�ZKDW�ZH�KDYH�WR�
GD\��D�ZLGH�DUUD\�RI�IORZHU�FRORUV�ZLWK�VKDSHV�WKDW�UDQJH�IURP�D�VPDOO�VKUXE�WR�D�VWDQGDUG�WUHH��&UDSH�P\UWOHV�DUH�
HDVLO\�LGHQWLILHG�E\�WKH�VXPPHU�EORRP��WKH�VKRZ\�EDUN��WKH�RYDO�OHDYHV�RIWHQ�WZR�SHU�QRGH�DQG�DOWHUQDWHO\�DUUDQJHG��
%RWDQLVWV�RIWHQ�KDYH�QHJDWLYH�WUDLWV�ZLWK�WKHLU�EUHHGLQJ��&UDSH�P\UWOHV�XVXDOO\�KDYH�PDQ\�VXFNHUV�DW�WKHLU�EDVH��DQ�
RWKHU�XQIRUWXQDWH�ZD\�RI�LGHQWLI\LQJ�WKHP��$OO�FUDSH�P\UWOHV�OLNH�JRRG�GUDLQDJH�DQG�SUHIHU�IXOO�VXQ�ZLWK�VRPH�SUR�
WHFWLRQ�IURP�RFHDQ�ZLQGV��6SULQJ�JURZWK�EULQJV�YHJHWDWLYH�JURZWK�DQG�HYHQWXDOO\�VXPPHU�IORZHUV��3UXQH�HDUO\�
VSULQJ�RU�LQ�WKH�ZLQWHU�WR�SURPRWH�QHZ�ZRRG�IRU�IORZHULQJ��*LYH�LQIUHTXHQW�EXW�GHHS�ZDWHULQJ�� 

%HORZ�LV�D�OLVW�RI�FRPPRQO\�IRXQG�FUDSH�P\UWOHV�LQ�WKH�DUHD��7KHVH�P\UWOHV�DUH�K\EULGV�RI�/��LQGLFD�DQG��/��ODXULHL� 

µ0XVNRJHH¶��7R����IHHW�WDOO�����IHHW�ZLGH��ODYHQGHU�IORZHUV�ZLWK�UHG�IDOO�FRORU� 

µ1DWFKH]¶��:LOO�UHDFK�WR����IHHW�WDOO�DQG����IHHW�ZLGH��ZKLWH�IORZHUV��RUDQJH-UHG�IDOO�FRORU� 

µ3HFRV¶��7R���IHHW�WDOO�DQG���IHHW�ZLGH��SLQN�IORZHUV��PDURRQ�IDOO�FRORU� 

µ6LRX[¶��5HDFKHV���IHHW�WDOO�E\���IHHW�ZLGH��GHHS�SLQN�IORZHUV��IDOO�FRORU�IURP�PDURRQ�WR�UHG� 

µ7XVFDURUD¶��7R����IHHW�WDOO�����IHHW�ZLGH��SLQNLVK-UHG�IORZHUV��RUDQJH-UHG�IDOO�FRORU� 

µ=XQL¶��7R���IHHW�WDOO����IHHW�ZLGH��ODYHQGHU�IORZHUV��RUDQJH-UHG�IDOO�FRORU� 

:KHQ�LW�FRPHV�WR�ZRRG�TXDOLW\��FUDSH�P\UWOH�KDV�D�JRRG�UHSXWDWLRQ��6HH�KWWSV���ZZZ�ZRRG-GDWDEDVH�FRP�S\LQPD��
IURP�WKH�ZRRG-GDWDEDVH��/DJHUVWURHPLD�VSS��KDYH�PDQ\�FRPPRQ�QDPHV��8QIRUWXQDWHO\��/��LQGLFD�DQG�DOO�WKRVH�K\�
EULGV�DQG�YDULHWLHV�DUH�VPDOO�WUHHV�ZLWK�D���-LQFK�GLDPHWHU�EHLQJ�D�UDULW\��,�KDYH�VHHQ�LW�XVHG�DV�D�EHJLQQHU¶V�ZRRG��
HDV\�WR�WXUQ��QRW�H[FLWLQJ��7KH�FRPPRQ�QDPHV��3\LQPD�DQG�$VLDQ�6DWLQZRRG��PRVW�OLNHO\�UHIHU�WR�ODUJHU�/DJHUVWURH�
PLD��:H�FDQQRW�UHIHU�WR�WKH�ZRRG�DV�P\UWOH�ZRRG��WKH�2UHJRQLDQV�ZRXOG�EH�XSVHW�DV�WKH\�KDYH�D�FRWWDJH�LQGXVWU\�
EDVHG�RQ�P\UWOH�ZRRG�GHULYHG�IURP�WKH�&DOLIRUQLD�ED\��8PEHOOXODULD�FDOLIRUQLFD���5HDO�VDWLQZRRG�LV�PXFK�VWURQJHU��
KHDYLHU��DQG�EHWWHU�TXDOLW\�WKDQ�DQ\�/DJHUVWURHPLD��'R�QRW�EH�IRROHG� 



3KRWR�IURP�*RRJOH�,PDJHV���7KLV�LV�FUDSH�P\UWOH�ZRRG� 

3KRWR�E\�7RQ\�:ROFRWW���7KLV�LV�WKH�1DWFKH]�YDULHW\��
ZKLWH�IORZHU��1RWH�WKH�PXOWL-VWHPV�� 

3KRWR�E\�7RQ\�:ROFRWW��7KLV�LV�WKH�
7XVFDURUD�YDULHW\��1RWLFH�WKH�EORRP�

LQJ�VXFNHUV� 

3KRWR�E\�7RQ\�:ROFRWW��7KLV�LV�
DOVR�7XVFDURUD�ZLWK�D�FORVH-XS�
RI�WKH�FRQH-VKDSHG�IORZHUV�� 

3KRWR�E\�7RQ\�:ROFRWW��0XVNRJHH�
FUDSH�P\UWOH�LV�SLFWXUHG��0RUH�VXFNHUV�

FDQ�EH�VHHQ� 



5HVRXUFHV�DQG�/LWHUDWXUH�&LWHG 

0DXVHWK��-DPHV�'���%RWDQ\�$Q�,QWURGXFWLRQ�WR�3ODQW�%LRORJ\��-RQHV�	�%DUWOHWW�/HDUQLQJ��//&������ 

0HLHU��(ULF��:RRG�,GHQWLI\LQJ�DQG�8VLQJ�+XQGUHGV�RI�:RRGV�:RUOGZLGH��7KH�:RRG�'DWDEDVH������ 

3RUWHU��7HUU\��:RRG�,GHQWLILFDWLRQ�	�8VH��*XLOG�RI�0DVWHU�&UDIWVPDQ�3XEOLFDWLRQV�/WG������� 

5LWWHU��0DWW��$�&DOLIRUQLDQ¶V�*XLGH�WR�WKH�7UHHV�$PRQJ�8V��+H\GD\��%HUNHOH\������ 

6XQVHW�:HVWHUQ�*DUGHQ�%RRN��FRS\ULJKW�������6XQVHW�3XEOLVKLQJ�&RPSDQ\��0HQOR�3DUN��&$��VHYHQWK�HGL�

WLRQ��,6%1��-���-�����-� 

� 
:HE�VLWHV�DV�UHVRXUFHV� 

KWWSV���ZZZ�JRRJOH�FRP���*RRJOH�,PDJHV 

KWWSV���KRUW�LIDV�XIO�HGX�GDWDEDVH�GRFXPHQWV�SGI�WUHHBIDFWBVKHHWV�ODJIDXD�SGI 

KWWS���ZZZ�PLVVRXULERWDQLFDOJDUGHQ�RUJ�3ODQW)LQGHU�3ODQW)LQGHU'HWDLOV�DVS["WD[RQLG ������ 

 
-7RQ\�:ROFRWW           
&RQVXOWLQJ�$UERULVW           
%RDUG�&HUWLILHG�0DVWHU�$UERULVW�:(-����% 
3KRQH�������������� 

$WWHQWLRQ�%$:$�PHPEHUV�ZKR�VKRS�RQ�$PD]RQ�FRP 
 
%$:$�LV�DOZD\V�ORRNLQJ�IRU�ZD\V�WR�JHQHUDWH�IXQGV�WR�LPSURYH�RXU�&OXE���%$:$�UHFHQWO\�UHJLVWHUHG�ZLWK�$PD]RQ¶V�SUR�
JUDP�WR�VXSSRUW�FKDULWDEOH�RUJDQL]DWLRQV��$PD]RQ6PLOH��,W�LV�DQ�HDV\��QR�FRVW�ZD\�IRU�RXU�&OXE�WR�EHQHILW�IURP�\RXU�$PD�
]RQ�FRP�VKRSSLQJ�H[SHQGLWXUHV� 
 
$PD]RQ6PLOH�LV�D�VLPSOH�DQG�DXWRPDWLF�ZD\�IRU�\RX�WR�VXSSRUW�\RXU�IDYRULWH�FKDULWDEOH�RUJDQL]DWLRQ��%$:$��:KHQ�\RX�
VKRS�DW VPLOH�DPD]RQ�FRP��\RX¶OO�ILQG�WKH�H[DFW�VDPH�SURGXFWV��SULFHV��DQG�$PD]RQ�3ULPH�EHQHILWV�DV�$PD]RQ�FRP��ZLWK�WKH�
DGGHG�ERQXV�WKDW�$PD]RQ�ZLOO�GRQDWH�����RI�WKH�SXUFKDVH�SULFH�WR�%$:$�� 
 
+HUH¶V�KRZ�LW�ZRUNV��� 
 
7R�VKRS�DW�$PD]RQ6PLOH�VLPSO\�JR�WR VPLOH�DPD]RQ�FRP IURP�WKH�ZHE�EURZVHU�RQ�\RXU�FRPSXWHU�RU�PRELOH�GHYLFH��2Q�
\RXU�ILUVW�YLVLW�WR�$PD]RQ6PLOH��\RX�QHHG�WR�GHVLJQDWH�%$:$�WR�UHFHLYH�GRQDWLRQV�EHIRUH�\RX�EHJLQ�VKRSSLQJ��:H�DUH�RQH�
RI�WKH�DOPRVW�RQH�PLOOLRQ�FKDULWDEOH�RUJDQL]DWLRQV�UHJLVWHUHG�ZLWK�$PD]RQ�6PLOH��)URP�WKHQ�RQ�ZKHQ�\RX�HQWHU�$PD]RQ�
WKURXJK�KWWSV���VPLOH�DPD]RQ�FRP��HYHU\�HOLJLEOH�SXUFKDVH�\RX�PDNH ZLOO�UHVXOW�LQ�D�GRQDWLRQ�WR�%$:$� 
 
<RX�PD\�ZDQW�WR�ERRNPDUN�WKH�$PD]RQ6PLOH�85/�WR�\RXU�GHVNWRS�RU�PRELOH�GHYLFH�WR�LQVXUH�WKDW�\RX�GRQ¶W�HQG�XS�DW�WKH�
VWDQGDUG�$PD]RQ�SRUWDO��WKXV�E\SDVVLQJ�EHQHILW�WR�%$:$��� 
 
,I�\RX�KDYHQ¶W�DOUHDG\�GRQH�VR��SOHDVH�FRQVLGHU�UHJLVWHULQJ�ZLWK�$PD]RQ6PLOH�DQG�GHVLJQDWLQJ�%$:$�DV�\RXU�EHQHILFLDU\���
$QG�HQFRXUDJH�\RXU�IULHQGV�DQG�IDPLO\�WR�GR�OLNHZLVH��:H�ORRN�IRUZDUG�WR�XSGDWLQJ�PHPEHUVKLS�PRQWKO\�RQ�GRQDWLRQV�IURP�
WKLV�XQLTXH�SURJUDP�� 



&KHFNLQJ�RXW�WKH�
JRRGV 

7DEOH�WDON 3XUFKDVH�PDGH &LJDU�LPSHGL�
PHQWD 

3HQ�PDYHQV�DW�
ZRUN 

%LOO�:DO]HU 0U��	�0UV��-RHO�$OEHUW 0U��	�0UV��'DYH�%HQWOH\ 

+DUU\�/HYLQ�DW� 
WKH�JULOO 

6LGHV�	�GHVVHUWV�JDORUH 'LJJLQJ�LQ &RPSHWLWLYH�IULVEHHV 

)ULVEHH�ZLQQHUV��0DUN�
+DQQDQ�	�9HUQ�6WRYDOO 

$OO�DJHV�DWWHQGHG��0LFKDHO�
+DFNHWW�	�6RQ 

7DONLQJ�WUHHV 

�����%$:$�6XPPHU�3LFQLF�LQ�3LFWXUHV 








