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7KH�IRUPDWLRQ�HQHUJ\�RI�FHOOXODU�V\VWHPV�FRPSRVHG�RI�WZR�LPPLVFLEOH�IOXLGV��$�DQG�%��LPPHUVHG�
LQ�D�FRQWLQXRXV�OLTXLG�PHGLXP�&��KDV�EHHQ�FDOFXODWHG�LQ�RUGHU�WR�WHVW�WKH�SRVVLELOLW\�RI�GHFRUDWLRQ�RI�
WHWUDKHGUDO�QRGHV�LQ�WKH�FHOOXODU�%�QHWZRUN��ZLWK�VPDOOHU�$�FHOOV��,QWHUIDFLDO�WHQVLRQV�DFWLQJ�DORQJ�$�&�
DQG�%�&�LQWHUIDFHV�ZHUH�DVVXPHG�WR�EH� WKH�RQO\�GULYLQJ�IRUFHV�GHWHUPLQLQJ�WKH�SRO\KHGUDO�VKDSH�RI�
QHWZRUN� FHOOV��7KH� VHOI�RUJDQL]DWLRQ�RI�PL[HG�QHWZRUNV��RFFXUULQJ�DV�D� UHVXOW�RI�FHOO� UHDUUDQJHPHQW�
GXULQJ�WKH�GUDLQLQJ�SURFHVV�DV�ZHOO�DV�GXH�WR�WRSRORJLFDO�WUDQVIRUPDWLRQ�LQ�GUDLQHG�V\VWHPV��KDV�EHHQ�
GLVFXVVHG��

7KH� GUDLQHG� IRDPV� DQG� HPXOVLRQV� �L�H�� V\VWHPV� ZLWK� D� QHJOLJLEO\� VPDOO� YROXPH�
IUDFWLRQ� RI� WKH� FRQWLQXRXV� SKDVH�� RIWHQ� WHUPHG� DV� FHOOXODU� IOXLGV�� DUH� VSDFH� ILOOLQJ�
VWUXFWXUHV�FRPSRVHG�RI�SRO\KHGUDO�FHOOV��7KH��'�QHWZRUNV�DUH�KLJKO\�RUGHUHG�SDWWHUQV�
ZKHQ�FRPSRVHG�RI�PRQRGLVSHUVH�RU�ELGLVSHUVH�FHOOV�>����@��7KH��'�ELGLVSHUVH�SDWWHUQV�
GHPRQVWUDWH� D� YHU\� LQWHUHVWLQJ� SVHXGR�SKDVH� EHKDYLRU� DQG� DQLVRWURSLF� SURSHUWLHV���
ZKLFK�PLJKW�EH�RI�LQWHUHVW�LQ�D�QXPEHU�RI�SUDFWLFDO�DSSOLFDWLRQV�>�@���

7KH� SDSHU� FRQFHUQV� WKH� IRUPDWLRQ� DQG� VWDELOLW\� RI� �'� SDWWHUQV� LQ� WKUHH�SKDVH��
ELGLVSHUVH�FHOOXODU�IOXLGV��,W�GHDOV�ZLWK�VWUXFWXUHV�IRUPHG�DV�D�UHVXOW�RI�WKH�LQWURGXFWLRQ�
RI� VPDOOHU� FHOOV� LQWR� D� PRQRGLVSHUVH� FHOOXODU� IOXLG� FRPSRVHG� RI� ODUJHU� FHOOV� DQG�
UHSUHVHQWHG�E\�WKH�.HOYLQ�>�@��:HDLUH�3KHODQ�>�@�RU�LGHDO�>�@�QHWZRUN���

���02'(/�
7KH�LQLWLDO�WZR�SKDVH�V\VWHP�FRQVLVWV�RI�PRQRGLVSHUVH�IOXLG�FHOOV�%�GLVSHUVHG�LQ�D�

OLTXLG�&��7KH�YROXPH�RI� WKH�GLVSHUVLRQ�PHGLXP� LV� VR� ORZ� WKDW� WKH�%�FHOOV� IRUP� WKH�
VSDFH�ILOOLQJ� SRO\KHGUD� RUJDQL]HG� LQWR� D� QHWZRUN�� 7KH� QHWZRUN� IXOILOOV� WKH� 3ODWHDX�
UHTXLUHPHQW�� :H� FRQVLGHU� WKH� LQVHUWLRQ� RI� $� FHOOV� �9$��9%�� 9� LV� WKH� YROXPH� RI� D�
BBBBBBBBB �

)DFXOW\�RI�&KHPLVWU\��$GDP�0LFNLHZLF]�8QLYHUVLW\��*UXQZDOG]ND�����������3R]QD���3RODQG�
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VLQJOH�FHOO��LQWR�WKH�%�QHWZRUN��VHH�)LJ������7KH�VKDSH�RI�$�FHOO�GHSHQGV�RQ�LWV�WDUJHW�
SODFH�LQ�WKH�QHWZRUN��7KH�VSKHULFDO��GL���WUL��DQG�WHWUDKHGUDO�VKDSHV�RI�$�FHOOV�DUH�WDNHQ�
LQWR�FRQVLGHUDWLRQ��)LJ�������

7KH� UHODWLYH� LQWHUIDFLDO� HQHUJ\� H[FHVV��<�� UHVXOWLQJ� IURP� WKH� LQVHUWLRQ�RI�$�FHOOV�
LQWR�WKH�QHWZRUN��IXUWKHU�DOVR�QDPHG�DV�WKH�UHODWLYH�PL[LQJ�HQHUJ\��LV�GHILQHG�E\��

� � UHIUHIPL[ ((( � < �������������������������������������������������������������������������������
ZKHUH�(PL[� LV� WKH� LQWHUIDFLDO� HQHUJ\� RI� D�PL[HG� QHWZRUN�ZKHUHDV�(UHI� LV� WKH� VXP� RI�
LQWHUIDFLDO�HQHUJLHV�RI�WZR�UHIHUHQFH�QHWZRUNV��L�H��FRPSRVHG�RI�PRQRGLVSHUVH�$�DQG�
%� FHOOV�� UHVSHFWLYHO\�� 6\VWHPV� XQGHU� FRQVLGHUDWLRQ� DUH� DVVXPHG� WR� EH� XQERXQGHG�
QHWZRUNV�RU�QHWZRUNV�ODUJH�HQRXJK�WR�QHJOHFW�WKH�LQIOXHQFH�RI�ERXQGDU\�FRQGLWLRQV�RQ�
WKHLU�WRSRORJ\���

�
)LJ�� ��� 7KH� IUDJPHQWV� RI� H[HPSODU\� PL[HG�
QHWZRUNV��WHWUDKHGUDO�QRGHV�GHFRUDWHG�ZLWK�$�FHOOV�
LQ� WKH� .HOYLQ� QHWZRUN� �OHIW�� DQG� :HDLUH�3KHODQ�
QHWZRUN��ULJKW���

�
)LJ�����7KH�VKDSHV�RI�$�FHOOV��IURP�WKH�OHIW��WKH�
OHQV� ����±���� WKH� WULKHGURQ� ����±���� DQG� WKH�
WHWUDKHGURQ� ����±����� FRUUHVSRQGLQJ� WR� GLIIHUHQW�
FHOO� ORFDWLRQV� LQ� WKH� QHWZRUN� �ZDOO�� HGJH� DQG�
WHWUDKHGUDO�QRGH��UHVSHFWLYHO\���

7KH�YDOXH�RI��(PL[�LV�FDOFXODWHG�IURP�WKH�HTXDWLRQ��
$,QV���5PL[ (1/V:( � J ����������������������������������������������������������������������������

ZKHUH�1,QV� LV� WKH� QXPEHU� RI�$� FHOOV� SHU� RQH�%� FHOO� LQ� WKH�PL[HG� QHWZRUN��:� LV� WKH�
FRHIILFLHQW�LGHQWLI\LQJ�WKH�UHFXUUHQW�SDUW�RI�WKH�%�SRO\KHGURQ�VXUIDFH�LQ�WKH�QHWZRUN��/��
LV� WKH� OHQJWK� RI� WKH� %� SRO\KHGURQ� HGJH� DQG� ($� LV� WKH� LQWHUIDFLDO� HQHUJ\� RI� WKH��
SRO\KHGURQ�$�LQFRUSRUDWHG�LQWR�WKH�QHWZRUN��

���Q��Q$ JJ 66( � � ���������������������������������������������������������������������������������������
ZKHUH�6�GHQRWHV�WKH�WRWDO�VXUIDFH�DUHD�RI�$�FHOO�DQG�J��VWDQGV�IRU�WKH�ILOP�WHQVLRQV��7KH�
LQGLFHV� ³Q�´� DQG� ³Q±³� FRUUHVSRQG� WR� WZR� RSSRVLWH� HIIHFWV� H[HUWHG� E\� WKH� $� FHOO�
LQVHUWLRQ�RQ�WKH�QHWZRUN�ILOP�VXUIDFH�DUHD��WKDW�LV��WKH�VLPXOWDQHRXV�JDLQ�DQG�UHGXFWLRQ�
RI� WKH� VXUIDFH� GXH� WR� WKH� LQWURGXFWLRQ� RI� D� QXPEHU� IRXWHU� DQG� WKH� HOLPLQDWLRQ� RI� D�
QXPEHU� ILQWHU�RI�SRO\JRQV�� UHVSHFWLYHO\��7KH�YDOXHV�RI� IRXWHU�DQG� ILQWHU��FRUUHVSRQGLQJ� WR�
GLIIHUHQW� $� FHOO� VKDSHV�� DUH� FROOHFWHG� LQ� WKH� 7DEOH� ��� ZKHUH� WKH� IROORZLQJ� QRWDWLRQ�
GHVFULELQJ�WKH�FHOO�WRSRORJ\�LV�XVHG��;D<±E�GHQRWHV�D�SRO\KHGURQ�IRUPHG�E\�D�QXPEHU�
D�RI�;�JRQV��ZKLFK�FXWV�RXW�D�QXPEHU�E�RI�<�JRQV�IURP�WKH�LQLWLDO�QHWZRUN�ILOPV��



� �

7KH�ILOP�WHQVLRQV�LQ�(T������DQG�WKH�UHODWLYH�ILOP�WHQVLRQ��P��DUH�GHILQHG�DV��
���� � JJJ  �������� � � ����� JJJJ � �������� �� JJP  ���������������������������±����

ZKHUH����DQG����DUH�LQWHUIDFLDO�WHQVLRQV�DFWLQJ�DORQJ�$�&�DQG�%�&�LQWHUIDFHV���
7KH�V5�FRHIILFLHQW��ZKRVH�YDOXH�GHSHQGV�RQ�WKH�QHWZRUN�W\SH��7DEOH�����LV�GHILQHG�

DV��
�%5 /6V  �����������������������������������������������������������������������������������������������������

ZKHUH�6%�GHQRWHV�WKH�VXUIDFH�DUHD�RI�%�SRO\KHGUD��
7KH� YDOXHV� RI� 6Q�� DQG� 6Q±� WRJHWKHU� ZLWK� $� FHOO� YROXPHV�� 9$�� DUH� FDOFXODWHG� IRU�

GLIIHUHQW� ILOP� FXUYDWXUHV� DQG� FHOO� VL]HV�� %HORZ�� WKHUH� DUH� VKRZQ�� IRU� WKH� VDNH� RI�
LOOXVWUDWLRQ��WKH�FDOFXODWLRQV�SHUIRUPHG�LQ�FDVHV�RI�YHU\�VLPSOH�WRSRORJLHV��WKDW�LV��LI�$�
FHOOV�DUH�VSKHULFDO��

�
�
� 59$ S ������������������������� �� � 56 S � ���������������� ��  �6 ���������������������±�����

DQG��LI�$�FHOOV�DUH�GLKHGUDO��
� �K5K9$ � ��

� �S ������������ K56 S��  � �������������� �� U6 S � ���������������±�����
ZKHUH�5�LV�WKH�RXWHU�IDFH�FXUYDWXUH�UDGLXV��U�LV�WKH�UDGLXV�RI�VSKHUH�VSKHUH�LQWHUVHFWLRQ�
DUHD�DQG� �� U55K �� ��

�7DEOH����7KH�SDUDPHWHUV�FKDUDFWHUL]LQJ�SRO\KHGUD�LQ�WKH�PL[HG�DQG�LQLWLDO�QHWZRUNV�
� 7RSRORJ\� IRXWHU� ILQWHU� 1,QV� N6S� V5� 4�
�
6SKHUH��$�� ��� �� �� ±� ±� ±� ����
/HQV��$�� ���±�� �� �� ±� ±� ±� ±�
7ULKHGURQ��$�� ���±�� �� �� ±� ±� ±� ±�
7HWUDKHGURQ��$�� ���±�� �� �� ±� ±� ±� ������
.HOYLQ�QHW���%�� �������������� ��� ±� �� ���� ������ ������������

��
:HLUH�3KHODQ�Q���%�� ��������� ����� ±� ����� ������ ������ ������
,GHDO�QHWZRUN��%�� ���������� ������ ±� ������ ������ ������ ������


���,VRSHULPHWULF�TXRWLHQV�IRU�IODW�IDFHG�SRO\KHGUD�H[FHSW�YDOXHV�SODFHG�LQ�SDUHQWKHVLV���


�7KH�YDOXH�FRUUHVSRQGLQJ�WR�WKH�GHIRUPHG�.HOYLQ�WHWUDNDLGHFDKHGURQ�YDULDQW�RI�WKH�QHWZRUN��

�

���5(68/76�$1'�',6&866,21�
7KH� LQIOXHQFH� RI� WKH� UHODWLYH� LQWHUIDFLDO� WHQVLRQ�RQ� WKH� ILOP�FXUYDWXUH� UDGLXV�� IRU�

WKH�GLIIHUHQW�$�FHOO�VKDSHV��LV�LOOXVWUDWHG�LQ�)LJ����7KH�5�YDOXHV�KDYH�EHHQ�IRXQG�E\�WKH�
PLQLPL]DWLRQ��RI��WKH��WRWDO��LQWHUIDFLDO��HQHUJ\��RI��$��FHOOV���$V�IROORZV���RQO\��IRU��WKH��



��

�)LJ�� ��� 7KH� LQIOXHQFH� RI� WKH� UHODWLYH� ILOP�
WHQVLRQ��P��RQ�WKH�ILOP�FXUYDWXUH�UDGLXV��5���

H[WUHPHO\� ORZ� P� YDOXHV� WKH� FXUYDWXUH� UDGLXV�
WDNHV� D� PLQLPXP� YDOXH� FRUUHVSRQGLQJ� WR� WKH�
VSKHULFDO� $� FHOO�� $Q� LQFUHDVH� LQ� P� LV�
DFFRPSDQLHG�E\�DQ�LQFUHDVH�LQ�5��LUUHVSHFWLYH�
RI� WKH� REMHFW� VKDSH�� ,I� fo5 WKH� ���±�� VROLG�
WHQGV� WR� WKH� UHJXODU� IODW�ZDOOHG� WHWUDKHGURQ��
ZKHUHDV� WKH� ���±�� DQG� ���±�� VROLGV� FROODSVH��
)RU� P �� WKH� ���±�� VROLG� JHWV� WKH� VKDSH� RI� D�
5HXOHDX[�OLNH� WHWUDKHGURQ� �WKH� 5HXOHDX[�
WHWUDKHGURQ� LV� WKH� VROLG� FRPPRQ� WR� IRXU�
VSKHUHV� RI� HTXDO� UDGLXV� SODFHG� VR� WKDW� WKH�
FHQWHU�RI�HDFK�VSKHUH�OLHV�RQ�WKH�VXUIDFH�RI�WKH�
RWKHU�WKUHH���

7KH�GHSHQGHQFLHV�RI�WKH�PL[LQJ�HQHUJ\�<�
RQ� WKH�$� FHOO� YROXPH� IUDFWLRQ� LQ� WKH� V\VWHP��
IRU��GLIIHUHQW��$�VKDSHV��DUH�FROOHFWHG�LQ�)LJ������

7KH�UHVXOWV�SUHVHQWHG�FRUUHVSRQG�WR�WKH�LQWURGXFWLRQ�RI�$�FHOOV�LQWR�WKH�LGHDO�QHWZRUN��
+RZHYHU�� WKH� UHVXOWV� REWDLQHG� ZLWK� WKH� QHWZRUNV� EDVHG� RQ� WKH� .HOYLQ� DQG� 3KHODQ�
:HDLUH��FRQMHFWXUHV��DUH��YHU\��VLPLODU�WR�WKRVH�SUHVHQWHG�LQ�)LJ�����ZKLFK�LV�GXH�WR�WKH�
IDFW�� WKDW� WKH� LVRSHULPHUWLF� TXRWLHQWV���4�� RI� WKHVH� QHWZRUNV� WDNH� DOPRVW� WKH� VDPH�
YDOXHV� DV� WKH� TXRWLHQW� RI� WKH� LGHDO�SRO\KHGURQ� �7DEOH����� ,Q�)LJ�� �� WKH� HIIHFW�RI� WKH�
UHODWLYH� ILOP� WHQVLRQ� RQ� WKH�PL[LQJ� HQHUJ\� LV� DOVR� VKRZQ��$V� VHHQ�� WKH�YDOXHV�RI�P��
QHHGHG�WR�JHW�<����GHSHQG�RQ�$�FHOO�VKDSH�DQG�LQFUHDVH�LQ�WKH�VHTXHQFH���VSKHUHV��GL���
WUL��DQG�WHWUDKHGUD��WKH�OLPLWLQJ�P�YDOXH�IRXQG�LQ�WKH�FDVH�RI�VSKHUHV�LV�YHU\�VPDOO�DQG�
XQUHDOLVWLF�� ,W� LV� QRWHZRUWK\� WKDW� IRU� WKH� ���±�� REMHFWV� ZLWK� IDFHV� RI� WKH� RSWLPL]HG�
FXUYDWXUH��SODFHG�DW�WHWUDKHGUDO�QRGHV��(PL[���(UHI� �LQ�WKH�ZKROH�UDQJH�RI�WKH�P�YDOXHV�
VWXGLHG��

7KH� HIIHFW� RI� $� FHOO� VKDSH� RQ� (PL[� DW� GLIIHUHQW� YDOXHV� RI� P� DQG� $� FHOO� YROXPH�
IUDFWLRQV�LV�LOOXVWUDWHG�LQ�)LJ�����$V�VKRZQ��LI�P�t����WKH�RQO\�VWDEOH�IRUP�RI�$�FHOO�LV�
WKH�WHWUDKHGURQ����±���ZKLFK�PHDQV�WKDW�WKH�PL[HG�QHWZRUN�LV�VWDEOH�EXW�LW�FDQQRW�EH�
IRUPHG�VSRQWDQHRXVO\�EHFDXVH�WKH�HQHUJLHV�RI�WUDQVLHQW�VWDWHV��FRQWDLQLQJ��������±��DQG����±�� VSHFLHV�� DUH� SRVLWLYH�� )RUPDWLRQ� RI� D� PL[HG� QHWZRUN� UHTXLUHV� DQ� DGGLWLRQDO�
HQHUJ\� VXSSO\��)RU� DOO�PL[HG�QHWZRUN� VWXGLHG� WKHUH� LV� D� UDQJH�RI�P�YDOXHV�DW�ZKLFK�
<����KRZHYHU��WKH�QHWZRUNV�FRQWDLQLQJ����±��REMHFWV�DUH�DOZD\V�RI�WKH�ORZHVW�HQHUJ\��
7KXV��WKH�$�FHOOV�FDQ�PLJUDWH�LQVLGH�WKH�%�QHWZRUN�WDNLQJ�GLIIHUHQW�VKDSHV��VSKHUHV�LQ�
WKH�%�FHOO� LQWHULRU�� GLKHGUD� DW� WKH�ZDOOV� DQG� WULKHGUD�DW� WKH�HGJHV���FRUUHVSRQGLQJ� WR�
YDULRXV� ORFDO� PLQLPD�� 7KH� ORQJHVW� ZD\� WKDW� WKH� $� FHOO� FDQ� SDVV� LQ� WKH� SURFHVV� RI�
PL[LQJ��LV�UHSUHVHQWHG�E\�WKH�IROORZLQJ�VHTXHQFH��
BBBBBBBBB �
�� ,VRSHULPHULF� TXRWLHQW� RI� WKH� SRO\KHGURQ� LV� D� GLPHQVLRQOHVV� TXDQWLW\� FKDUDFWHUL]LQJ� WKH� SRO\KHGURQ�
VXUIDFH�WR�YROXPH�UDWLR�REWDLQHG�XVLQJ�WKH�VSKHUH�DV�D�UHIHUHQFH��4 ��S9��6�����
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)LJ�� ��� 7KH� GHSHQGHQFH� RI� WKH� LQWHUIDFLDO� HQHUJ\� H[FHVV�� UHOHDVHG� E\� WKH� WUDQVIHU� RI� $� FHOO� IURP� WKH�
UHIHUHQFH�QHWZRUN�WR�WKH�PL[HG�$�%�QHWZRUN���RQ�WKH�UHODWLYH�FHOO�YROXPH�IUDFWLRQ��FDOFXODWHG�IRU�GLIIHUHQW�

YDOXHV�RI�WKH�UHODWLYH�LQWHUIDFLDO�WHQVLRQ�DQG�GLIIHUHQW�FHOO�WRSRORJLHV��
�

$� PL[HG� QHWZRUN� FDQ� EH� DOVR� IRUPHG� DV� D� UHVXOW� RI� JUDGXDO� ZLWKGUDZDO� RI� WKH�
GLVSHUVLRQ�PHGLXP� IURP� D� GLOXWHG�PL[WXUH� RI�$� DQG�%� FHOOV��'XULQJ� WKLV� SURFHVV� D�
WUDQVLHQW� VWDWH�� FKDUDFWHUL]HG� E\� WKH� KH[DJRQDO� RU� FXELF� GHQVH� SDFNLQJ� RI� ODUJHU�
VSKHUHV��%�FHOOV���LV�DWWDLQHG���7KH�WUDQVLHQW�VWDWH�FRQWDLQV�D�QXPEHU�RI�WHWUDKHGUDO�DQG�
RFWDKHGUDO� YDFDQFLHV� ZKLFK� FDQ� EH� ILOOHG� XS� ZLWK� VPDOO� $� FHOOV�� 7KH� QXPEHU� RI�
YDFDQFLHV� SHU� RQH�%� FHOO� LV� HTXDO� WR� �� LUUHVSHFWLYH�RI� WKH�SDFNLQJ� V\PPHWU\�� ,Q� WKH�
ILQDO�PL[HG�FHOOXODU�QHWZRUN�WKH�1,QV�QXPEHUV��LQGLFDWHG�LQ�7DEOH����FDQ�EH�FDOFXODWHG�
DV�IROORZV��
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��RXWHU,QV � I1 �����������������������������������������������������������������������������������������������
7DNLQJ�D�QXPEHU�RI�$�FHOOV�HTXDO� WR� WKH�QXPEHU�RI�DOO�YDFDQFLHV� LQ� WKH� WUDQVLHQW�

VWDJH� RQH� ZLOO� ILQG� LW� LQVXIILFLHQW� WR� ILOO� XS� DOO� WHWUDKHGUDO� QRGHV� LQ� WKH� UHVXOWLQJ�
FHOOXODU� V\VWHP�� $V� VKRZQ� LQ� 7DEOH� ��� WKH� IUDFWLRQ� RI� QHWZRUN� QRGHV� WKDW� ZLOO� EH�
RFFXSLHG�ZLWK�$�FHOOV��N6S��GHSHQGV�RQ�WKH�QHWZRUN�W\SH��,Q�DOO�FDVHV��KRZHYHU��LQ�WKH�
DEVHQFH�RI�ORQJ�UDQJH�UHSXOVLRQ�EHWZHHQ�$�FHOOV��WKH�GUDLQLQJ�SURFHVV�LV�H[SHFWHG�WR�
SURGXFH�GLVRUGHUHG�SDWWHUQV��

�
)LJ����7KH�GHSHQGHQFH�RI�UHODWLYH�LQWHUIDFLDO�HQHUJ\�RI�PL[HG�QHWZRUN�IRUPDWLRQ�RQ�WKH�UHODWLYH�LQWHUIDFLDO�

WHQVLRQ�IRU�GLIIHUHQW�YROXPH�IUDFWLRQV��D��±�������DQG�E��±��������DQG�WRSRORJLHV�RI�$�FHOO��

�5()(5(1&(6�
>�@�7(,;(,5$�3�,�&���*5$1(5�)���)257(6�0�$���(XU��3K\V��-��(����������������
>�@�12:,&.,�:���12:,&.$�*���(XU��3K\V��-��(�����������������
>�@12:,&.$�*���12:,&.,�:��Ä3URSHUWLHV�RI��'�KLJKO\�RUJDQL]HG�ELGLVSHUVH�FHOOXODU�IOXLGV´�±�$UWLFOH�

LQ�WKLV�YROXPH��
>�@�7+20621�:���/25'�.(/9,1���3KLO��0DJ������������������
>�@�:($,5(�'���3+(/$1�5���3KLO��0DJ��/HWW������������������
>�@�&2;�6�-���)257(6�0�$����3KLO��0DJ��/HWW�������������������

:<3(à1,$1,(�:	=àÏ:�7(75$('5<&=1<&+��:��0212'<63(56<-1<&+�3,$1$&+�
,�(08/6-$&+�35=(=�&=:252�&,$1<�=%/,)21(�.6=7$à7(0�'2�

&=:252�&,$1Ï:�5(8/($8;�
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