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7KH� DLP� RI� WKH� GLVVHUWDWLRQ� LV� WR� GHVFULEH� WKH� H[SORUHG� VWUXFWXUDO� IHDWXUHV� RI� D�

VRXWKHDVWHUQ�� OHVVHU�NQRZQ� SDUW� RI� WKH� %�NN� 0RXQWDLQV� �1(� +XQJDU\�� DQG� WR� UHYLVH� WKH�
H[LVWLQJ�GHIRUPDWLRQ�KLVWRU\�PRGHOV�XVLQJ� WKH�GDWD�FROOHFWHG� IURP�D����NP � �DUHD� LQ�RXWFURS�
VFDOH��7KHVH�PRGHOV�FRQFHUQ�WKH�URFNV�RI�RWKHU�SDUWV�RI�WKH�%�NN�0WV��RU�RI�WKH�ZKROH�%�NN�
0WV��EXW�FDQQRW�FRQWUDGLFW�WKH�IHDWXUHV�REVHUYHG�KHUH��

7KH� GHVFULSWLRQ� DQG� FODVVLILFDWLRQ� RI� WKH� GHIRUPDWLRQ� IHDWXUHV� FDQ� EH� DFKLHYHG� E\�
REVHUYDWLRQ� RI� WKH� GHIRUPDWLRQ� VW\OH� �WKDW� LV�� WKH� JHRPHWU\� RI� WKH� VWUXFWXUDO� HOHPHQWV� RI� D�
FHUWDLQ�SKDVH��DQG�RYHUSULQWLQJ�UHODWLRQV�EHWZHHQ�WKH�HOHPHQWV�RI�GLIIHUHQW�VW\OH��2QH�WKLUG�RI�
WKH�FFD������GRFXPHQWHG�RXWFURSV�OLHV�RXWVLGH�WKH�SDUWLFXODUO\�H[SORUHG�DUHD��VR�WKHVH�JLYH�D�
SRVVLELOLW\� WR�JHW�D�NQRZOHGJH�DERXW� WKH�VSDWLDO�UHODWLRQV�RI� WKH�SKHQRPHQD�� WKH�URFN�ERGLHV�
DQG�VWUXFWXUDO�HOHPHQWV�ZLWK�WKH�VWUXFWXUH�RI�FRQWLQXRXVO\�DWWDFKHG�SDUWV�RI�WKH�%�NN�0WV��DQG�
LWV�IRUHODQG��

%DVHG�RQ� WKH�VW\OH�� WKHUH�DUH� WKUHH�VW\OH�JURXSV� WR�GLVWLQJXLVK��ZKLFK�UHSUHVHQW�DW�RQFH�
WKUHH�VWDJHV�RI�WKH�GHIRUPDWLRQ�KLVWRU\��

7KH� ILUVW� VW\OH� JURXS� FRPSULVHV� DOPRVW� H[FOXVLYHO\� GXFWLOH� IHDWXUHV�� 7KH� GHIRUPDWLRQ�
DIIHFWHG� WKH�ZKROH�PDVV� RI� WKH� URFN� ERGLHV� �DOWKRXJK� LQ� GLIIHUHQW� GHJUHHV��� DQG� FDXVHG� WKH�
IRUPDWLRQ�RI�FOHDYDJH�LQ�PRVW�RI�WKHP��LQ�VHYHUDO�FDVHV�LW�DOVR�FDXVHG�IROGLQJ��0RVW�LPSRUWDQW�
IDFWRUV�RI�WKH�IROG�VW\OH�IRUPDWLRQ�ZHUH�WKLFNQHVV�UDWLRV�DQG�FRPSHWHQFH�FRQWUDVWV�RI�WKH�EHGV��
,Q� WKH� LGHQWLFDO� URFN� W\SHV� WKHUH� LV� D� VSDWLDO� VW\OH� GLIIHUHQFH� WR� REVHUYH�� VR� WHFWRIDFLHV� DQG��
EDVHG�RQ�WKDW��WZR�VWUXFWXUDO�XQLWV�FDQ�EH�GHILQHG��ERUGHUHG�E\�ODWHU�VKHDU�]RQHV��$FFRUGLQJ�WR�
WKH�UHVXOWV�RI�RXU�LQYHVWLJDWLRQV��1e0(7+�$1'�0È'$,��������WKH�DFWLYDWLRQ�RI�WKH�GHIRUPDWLRQ�
PHFKDQLVPV�LGHQWLILHG�LQ�OLPHVWRQH��WKH�PRVW�SUHYDOHQW�URFN�W\SH�LQ�WKH�DUHD��QHHG�WKH�VDPH�
SUHVVXUH�WHPSHUDWXUH� FRQGLWLRQV�DV� WKH�S�7�PD[LPD�RI� WKH�PHWDPRUSKLVP�SURYHG�E\�È5.$,�
������� IURP�PHWDYROFDQLWH� DQG� FODVWLF� VHGLPHQWDU\� URFNV��7KH� GHIRUPDWLRQ�PDUNHUV� DUH� WKH�
SURGXFWV� RI� RQH� VLQJOH� GHIRUPDWLRQ� SKDVH� �HDUO\� SKDVH�� LQVLGH� ERWK� VWUXFWXUDO� XQLWV�� EXW�
FRPSDULQJ�WKH�WZR�XQLWV��WKH\�DUH�QRW�QHFHVVDULO\�FRHYDO��

7KH� IHDWXUHV� RI� WKH� VHFRQG� VW\OH� JURXS� UHSUHVHQW� WKH� EULWWOH�GXFWLOH� WUDQVLWLRQ�� ,Q�
FDUERQDWHV� WKH� EULWWOH� HOHPHQWV� GRPLQDWH�� )URP� WKH� GXFWLOH� HOHPHQWV� RFFXU� PRVWO\� WKRVH��
ZKLFK� FDQ� EH� IRUPHG� E\� SUHVVXUH� VROXWLRQ�� &KDUDFWHULVWLF� IHDWXUH� RI� WKHVH� EULWWOH�GXFWLOH�
WUDQVLWLRQ�LQ�WKH�DUHD�LV�WKDW�GHIRUPDWLRQ�LV�QRW�HTXDOO\�LQWHQVLYH�LQ�DOO�SDUWV�RI�WKH�URFN�ERGLHV�
EXW�FRQFHQWUDWHV�LQ�FHUWDLQ�]RQHV��,Q�WKHVH�]RQHV��ZKHUH�LW�FDQ�EH�GHPRQVWUDWHG��WKHUH�RFFXUHG�
VWULNH�VOLS� PRYHPHQWV� RI� �PLQLPDOO\�� NP�RUGHU� RI� PDJQLWXGH� RU� HYHQ� ��NP�RUGHU� RI�
PDJQLWXGH�LQ�WKH�]RQHV�ERUGHULQJ�WKH�WZR�VWUXFWXUDO�XQLWV��7KHVH�GHIRUPDWLRQ�HYHQWV�SURGXFHG�
WKH� SUHVHQW� DWWDFKHG� SRVLWLRQ� RI� WKH� WHFWRIDFLHV� XQLWV�� ZKLFK� KDYH� D� VOLJKWO\� GLIIHUHQW�
VWUDWLJUDSK\�DQG�ZHUH�GHIRUPHG�LQ�D�GLIIHUHQW�ZD\�LQ�WKH�HDUO\�SKDVH��

7KH� WKLUG� VW\OH� JURXS� FRPSULVHV� VROHO\� EULWWOH� HOHPHQWV�� WKHVH� DUH� WKH� LPSULQWV� RI� WKH�
\RXQJHVW�GHIRUPDWLRQ�HYHQWV��$V� WKH�SUHYLRXV�SKDVHV�SURGXFHG�RULHQWHG� WH[WXUH�DQG�VHYHUDO�
MRLQW�VHWV��PRYHPHQWV�RFFXUHG�PRVWO\�DORQJ�SUHH[LVWLQJ�IUDFWXUHV�� WKDW� LV�� WKHVH�LPSULQWV�FDQ�
EH�IRXQG�ZLWK�GHQVH�VSDFLQJ�RQ�WKH�RXWFURSV��EXW�WKHUH�LV�D�FRQFHQWUDWLRQ�RI�WKHP�LQ�QDUURZ�
]RQHV� RI� ODUJH�VFDOH� PRYHPHQWV�� H�J�� RQ� WKH� HGJHV� RI� WKH� PRXQWDLQV� ZLWK� ODUJH� OHYHO�
GLIIHUHQFHV��%DVHG�RQ�WKH�VOLFNHQOLQH�V\VWHPV�REVHUYHG�RQ�WKH�RXWFURSV��ILYH�PDMRU�PRYHPHQW�
V\VWHP�ZHUH�GLVWLQJXLVKHG��ZKLFK�ZHUH�DFWLYH�RQ�WKH�ZKROH�DUHD�DQG�SUREDEO\�EH\RQG�LW�WRR��

7KH�PRVW�SUREDEOH�GHIRUPDWLRQ�KLVWRU\�EDVHG�RQ� WKH�REVHUYDWLRQV�EHJLQV�ZLWK� WKH�HDUO\�
SKDVH�ZKHQ� WKH�VWUXFWXUDO�XQLWV�ZHUH�SDUWV�RI�DQ�RURJHQ� LQ�GLIIHUHQW�GHSWKV�� ,Q� WKDW� WLPH� WKH�
XQLWV�ZHUH�IDU�DZD\�QRW�RQO\�IURP�WKH�SUHVHQW�JHRJUDSKLFDO�SRVLWLRQ�RI�WKH�%�NN�0WV��EXW�DOVR�
IURP�HDFKRWKHU��7KH�GHIRUPDWLRQ�SURFHVVHV� FRQQHFWHG�ZLWK� WKH� VWULNH�VOLS�PRWLRQ� DORQJ� WKH�
0LG�+XQJDULDQ� =RQH� �RU� UDWKHU� LQ� DQ� HDUOLHU� ]RQH� QRW� GLVWLQJXLVKDEOH� IURP� WKH� ODWHU� 0LG�



+XQJDULDQ� =RQH�� SURGXFHG� WKH� MX[WDSRVHG� RU� RYHUWKUXVWHG� VLWXDWLRQ� RI� WKH� KRUVHV� RI� WKH�
VWUXFWXUDO� XQLWV� ZLWK� HOHPHQWV� RI� WKH� VHFRQG� VW\OH� JURXS�� ,Q� WKDW� WLPH� WKH� %�NN� 8QLW� ZDV�
IRUPHG�ZLWK�LWV�SUHVHQW�ERUGHUV��WKH�'DUQy�=RQH�RQ�1:��WKH�0LG�+XQJDULDQ�=RQH�RQ�6�DQG�
WKH�+HUQiG�=RQH�RQ�(��7KH�WKLUG�VW\OH�JURXS�FRPSULVHV�LPSULQWV�RI�QHDU�VXUIDFH�GHIRUPDWLRQV�
FRQQHFWHG�ZLWK�WKH�XSOLIW�RI�WKH�SUHVHQW�%�NN�0WV��ZKLFK�SURGXFHG�WKH�LQVHOEHUJ�WRSRJUDSK\�
HOHYDWHG� VRPH�NP�V� IURP� WKH� EDVHPHQW� RI� WKH� 3DQQRQLDQ�%DVLQ��7KLV� XSOLIW� SURFHHGHG� LQ� D�
VSDFH� H[SRVHG� WR� VKRUWHQLQJ�ZLWK� VWULNH�VOLS�PRWLRQV�RI�KLJKHU�RUGHU�RI�PDJQLWXGH� WKDQ� WKH�
YHUWLFDO�FRPSRQHQW��DQG�LW�FDQQRW�EH�UHJDUGHG�DV�D�ILQLVKHG�SURFHVV��
7KHVHV�
�
��� 7KH�GHIRUPDWLRQ�VWUXFWXUHV�RI�WKH�H[SORUHG�DUHD�FDQ�EH�DUUDQJHG�LQWR�WKUHH�JURXSV�E\�WKHLU�

VW\OH�� 7KLV� JURXSLQJ� PHDQV� D� FKURQRORJLFDO� RUGHU� DV� ZHOO�� ,Q� WKH� HDUO\� SKDVH� WKH�
GHIRUPDWLRQV�ZHUH�FKLHIO\�GXFWLOH��D�FOHDYDJH�ZDV�IRUPHG�DQG�WKH�EHGGLQJ�ZDV�IROGHG��,Q�
WKH� VKLIWLQJ� SKDVH� EULWWOH� DQG� GXFWLOH� GHIRUPDWLRQV� RFFXUHG� DW� WKH� VDPH� WLPH� DV�
DFFRPSDQLPHQWV� RI� NP�PDJQLWXGH� RU� ODUJHU� VWULNH�VOLS� IDXOWLQJ� �RU� LQ� VRPH� FDVHV�
WKUXVWLQJ�� DORQJ� GLVFUHWH� ]RQHV�� 7KH� GHIRUPDWLRQV� RI� WKH� XSOLIW� SKDVH� ZHUH� HVVHQWLDOO\�
EULWWOH� QRW� RQO\� LQ� IDXOW� ]RQHV�� EXW� LQ� WKH� ZKROH� URFN�PDVV� E\� PHDQV� RI� D� SHQHWUDWLYH��
V\VWHPDWLF�IUDFWXUH�V\VWHP�IRUPHG�GXULQJ�SUHYLRXV�GHIRUPDWLRQ�HYHQWV��

��� 7KH�VW\OH�RI�WKH�ROGHVW��HDUO\�SKDVH��GHIRUPDWLRQ�VWUXFWXUHV�LQ�WKH�HDVWHUQ�SDUW�RI�WKH�%�NN�
0RXQWDLQV� FDQ� EH� FKDUDFWHUL]HG� DV� IROORZV�� RQ� RXWFURS� VFDOH� WKH� IRUPDWLRQ� RI� FODVV� ��
�5$06$<�������RU�QHDUO\�FODVV���PXOWLOD\HU�IROGV�LV�W\SLFDO�ZLWK�WKLFNHQLQJ�RI�WKH�OD\HUV�
LQ� WKH� KLQJH� ]RQHV�� 7KH� IROGLQJ� LV� DOZD\V� DFFRPSDQLHG� E\� D� FOHDYDJH�� ZKLFK� LV� OHVV�
LQWHQVLYH� LQ� WKH� KLQJH� ]RQHV� WKDQ� RQ� WKH� IROG� OLPEV�� 7KH� LQWHUVHFWLRQ� OLQHDWLRQ� EHWZHHQ�
EHGGLQJ�DQG�FOHDYDJH�LV�KRUL]RQWDO�LQ�DOPRVW�HYHU\�FDVHV��7KH�VW\OH�RI�WKH�IROGLQJ�GHSHQGV�
RQ� WKH� WKLFNQHVV� UDWLRV� RI� WKH� FRPSHWHQW� DQG� WKH� LQFRPSHWHQW� EHGV� DV� ZHOO� DV� RQ� WKH�
FRPSHWHQFH�FRQWUDVW��7KH�PHFKDQLVP�RI�WKH�IROGLQJ�ZDV�IOH[XUDO�VKHDU��QRW�RIWHQ�IOH[XUDO�
VOLS�� LQ� URFN� ERGLHV� ZLWK� EHGV� RI� GLIIHUHQW� FRPSHWHQFH�� ZKLOH� LQ� URFN� ERGLHV� ZLWKRXW�
EHGGLQJ�RU�ZLWK�EHGV�ZLWK� ORZ�FRPSHWHQFH�FRQWUDVW� �ILUVW�RI�DOO� LQ�PDVVLYH� OLPHVWRQH�� LW�
ZDV�SDVVLYH�VKHDU��

��� %DVHG�RQ�WKH�ORFDO�VW\OH�GLIIHUHQFHV�RI�WKH�HDUO\�SKDVH�VWUXFWXUHV��WKDW�LV��RQ�WKH�WHFWRIDFLHV�
RI�WKH�URFNV��WKH�H[SORUHG�DUHD�FDQ�EH�GLYLGHG�LQ�WZR�VWUXFWXUDO�XQLWV��ÄWHFWRIDFLHV�XQLWV´���
7KH�%�NNV]HQWNHUHV]W�7HFWRIDFLHV�8QLW�LV�FKDUDFWHUL]HG�E\�LQWHQVLYH�GXFWLOH�GHIRUPDWLRQ�LQ�
DOPRVW�HYHU\�URFN�ERG\��ZKLOH�LQ�WKH�%�NNV]HQWOiV]Oy�7HFWRIDFLHV�8QLW�WKH�VWUXFWXUHV�RI�WKH�
EULWWOH�GXFWLOH� WUDQVLWLRQ� DUH� SUHVHQW� �UHVHPEOLQJ� RQ� WKH� VW\OH� RI� ODWHU� VWUXFWXUHV�� DQG� WKH�
LQWHQVLW\�RI�WKH�GHIRUPDWLRQ�ZDV�ORZHU��

��� 7KH� HDUO\� SKDVH� GHIRUPDWLRQ� ZDV� SURGXFHG� LQ� D� VLQJOH�� FRQWLQXRXV� VHTXHQFH� RI�
GHIRUPDWLRQ� HYHQWV�� EHFDXVH� RYHUSULQWV� ZLWK� WKH� VDPH� VW\OH� RFFXU� RQO\� H[FHSWLRQDOO\��
SURGXFHG� OLNHO\� E\� SURJUHVVLYH� IROGLQJ�� %DVHG� RQ� WH[WXUDO� LQYHVWLJDWLRQV� RI� OLPHVWRQH�
VDPSOHV�DQG� WKH�3�7�FRQGLWLRQV� �!����03D�GLIIHUHQWLDO�VWUHVV�DQG�������&�WHPSHUDWXUH��
QHFHVVDU\�WR�WKH�IRUPDWLRQ�RI�WKH�GHIRUPDWLRQ�VWUXFWXUHV�REVHUYHG�RQ�WKHVH��1e0(7+�$1'�
0È'$,� ������� WKH� GHIRUPDWLRQ� RFFXUHG� VLPXOWDQHRXVO\� ZLWK� WKH� DQFKL�HSL]RQDO�
PHWDPRUSKLVP� DIIHFWLQJ� WKH� H[SORUHG� DUHD�� SURYHG� E\� È5.$,� �������� EXW� QRW� OLNHO\�
VLPXOWDQHRXVO\�LQ�ERWK�WHFWRIDFLHV�XQLWV��

��� 7KH� WUDFHDEOH� PDS�VFDOH� VWUXFWXUHV� RI� WKH� VKLIWLQJ� SKDVH� DUH� VWHHSO\� GLSSLQJ� �RU� QHDUO\�
YHUWLFDO��VWULNH�VOLS�IDXOW�]RQHV��'XFWLOH�DQG�EULWWOH�GHIRUPDWLRQ�VWUXFWXUHV�ZHUH�IRUPHG��LQ�
VRPH� FDVHV� RYHUSULQWLQJ� HDFK� RWKHU�� GXULQJ� SURJUHVVLYH� GHIRUPDWLRQ��'HIRUPDWLRQ� VW\OH�
ZDV� DIIHFWHG� E\� HDUO\� SKDVH� VWUXFWXUHV�� PDLQO\� E\� WKH� FOHDYDJH� FDXVLQJ� PHFKDQLFDO�
DQLVRWURS\�� 7KH� IROGLQJ� RI� WKH� EHGGLQJ� DQG�RU� WKH� FOHDYDJH� LV� FRQQHFWHG�ZLWK� WKH� IDXOW�



]RQHV��DQG�UHIOHFWV� WKH�VKHDU�DORQJ� WKHVH��)ROGLQJ�ZDV�IRUPHG�E\�VOLS�RQ�IUDFWXUH�SODQHV�
DORQJ�WKH�EHGGLQJ�RU�WKH�FOHDYDJH�RU�E\�IRUPDWLRQ�RI�D�FUHQXODWLRQ�FOHDYDJH��

��� 2Q�WKH�1:�6(�VWULNLQJ�IDXOW�]RQHV�ERUGHULQJ�WKH�WZR�WHFWRIDFLHV�XQLWV�WKH�GLVSODFHPHQW�LQ�
WKH�VKLIWLQJ�SKDVH�ZDV�VLQLVWUDO�VWULNH�VOLS�RU�VLQLVWUDO�REOLTXH�WKUXVWLQJ��7KH�PDJQLWXGH�RI�
WKH� GLVSODFHPHQW� LV� DW� OHDVW� VRPH� ��� NP� EDVHG� RQ� WKH� REVHUYDEOH� NP�PDJQLWXGH�
GLVSODFHPHQW�DORQJ�VRPH�EUDQFKHV�RI�WKHVH�]RQHV�DQG�RQ�WKH�SUHVHQW�DGMDFHQW�SRVLWLRQ�RI�
WKH�GLIIHUHQW� WHFWRIDFLHV�XQLWV� �ZLWK�VOLJKWO\�GLIIHUHQW� OLWKRORJ\�DV�ZHOO���7KH�GLUHFWLRQ�RI�
WKH� ODUJHVW� SULQFLSDO� VWUHVV� � � �� GXULQJ� WKLV� GHIRUPDWLRQ� ZDV� FFD�� (�:� KRUL]RQWDO�
�DFFRUGLQJ�WR�WKH�SUHVHQW�SRVLWLRQ�ZLWK�UHVSHFW�WR�WKH�JHRJUDSKLFDO�FRRUGLQDWH�V\VWHP���

��� ,Q�WKH�XSOLIW�SKDVH�WKHUH�ZHUH���PRYHPHQW�V\VWHPV�WR�VHSDUDWH�EDVHG�RQ�WKH�VOLS�V\VWHPV�
REVHUYHG�RQ� WKH�RXWFURSV� DQG� WR� DUUDQJH� LQWR� FKURQRORJLFDO�RUGHU�EDVHG� RQ�RYHUSULQWLQJ�
UHODWLRQV��)URP�WKHVH�PRYHPHQW�V\VWHPV���GLIIHUHQW�VHTXHQFH�RI�GHIRUPDWLRQ�HYHQWV�ZHUH�
UHFRQVWUXFWHG�� ZKLFK� DIIHFWHG� WKH� ZKROH� H[SORUHG� DUHD� DQG� SRVVLEO\� KDYH� UHJLRQDO�
VLJQLILFDQFH�� 7KH� DJH� RI� WKHVH� VHTXHQFHV� ZDV� HVWLPDWHG� E\� FRUUHODWLRQ� ZLWK� GDWD�
FRQFHUQLQJ� WKH� VHGLPHQWDWLRQ�� WKH�SDOHRJHRJUDSK\�� WKH� WHFWRQLFV� DQG� WKH� VOLS� V\VWHPV� LQ�
WKH�7HUWLDU\�VWUDWD�NQRZQ�IURP�WKH�VXUURXQGLQJV�RI�WKH�%�NN��H��J��3(/,.È1�������)2'25�
	�DO���������7KH�VHTXHQFHV�DUH�DV�IROORZV��
�����7KUXVW� V\VWHP�ZLWK�1�:�VKRUWHQLQJ� LQ� WKH�3DOHRFHQH�(RFHQH� �PRVW�SUREDEO\� LQ� WKH�

0LGGOH�(RFHQH���VWLOO�ZLWK�VKLIWLQJ�SKDVH�VW\OH�GHIRUPDWLRQ�PDUNHUV�DW�WKH�VWDUW�RI�WKH�
VHTXHQFH�RI�WKH�GHIRUPDWLRQ�HYHQWV��

�����6WULNH�VOLS�V\VWHP�ZLWK�6:�1(�KRUL]RQWDO�KLJKHVW�SULQFLSDO�VWUHVV� LQ� WKH�2OLJRFHQH��
ZLWK�UHODWLYH�XSOLIW�RI�WKH�(�6(�VLGHV�RI�WKH�IDXOWV��

�����([WHQVLYH� VWULNH�VOLS� RU� QRUPDO� IDXOW� V\VWHP� ZLWK� 1�6� H[WHQVLRQ� DQG� FFD�� (�:�
KRUL]RQWDO� KLJKHVW� SULQFLSDO� VWUHVV� DW� WKH� HQG� RI� WKH� 2OLJRFHQH� DQG� LQ� WKH� (DUO\�
0LRFHQH�XS�WR�WKH�IRUPDWLRQ�RI�WKH�ORZHU�UK\ROLWH�WXII�KRUL]RQ��

�����6WULNH�VOLS� V\VWHP� ZLWK� 1:�6(� KRUL]RQWDO� KLJKHVW� SULQFLSDO� VWUHVV� LQ� WKH� 0LGGOH�
0LRFHQH��ZLWK�QHDUO\�(�:�VWULNLQJ�GH[WUDO�VWULNH�VOLS�IDXOWV��

�����$W� WKH� EHJLQQLQJ� VWULNH�VOLS�� ODWHU� WKUXVW� V\VWHP�ZLWK�:6:�(1(�KRUL]RQWDO� KLJKHVW�
SULQFLSDO�VWUHVV�DW�WKH�HQG�RI�WKH�0LRFHQH�DQG�FRQWLQXRXVO\�XS�WR�WKH�4XDWHUQDU\��ZLWK�
1:�6(� VWULNLQJ� VLQLVWUDO� VWULNH�VOLS� IDXOWLQJ� RQ� WKH�1(� HGJH� RI� WKH�PRXQWDLQV�� DQG�
ZLWK�1�:�VWULNLQJ�GH[WUDO�REOLTXH�WKUXVWLQJ�LQ�WKH�ZKROH�DUHD��
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