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/LJKWFXUYHV�DQG�DPSOLWXGHV�IRU�VL[�QHDU�(DUWK�DVWHURLGV�
REVHUYHG�IURP�*UHDW�6KHIIRUG�2EVHUYDWRU\�GXULQJ�FORVH�
DSSURDFKHV�LQ������DQG������DUH�UHSRUWHG�������+2�����
�����**���������+&��������-5��������-%��DQG������
.1���$OO�DUH�IDVW�RU�VXSHUIDVW�URWDWRUV�DQG�WZR�DSSHDU�WR�
VKRZ�VLJQV�RI�WXPEOLQJ��

3KRWRPHWULF� REVHUYDWLRQV� RI� QHDU�(DUWK� DVWHURLGV� GXULQJ� FORVH�
DSSURDFKHV�WR�(DUWK�LQ�$SULO������DQG�-DQXDU\���0DUFK������ZHUH�PDGH�
DW�*UHDW�6KHIIRUG�2EVHUYDWRU\�XVLQJ�D������P�6FKPLGW�&DVVHJUDLQ�DQG�
$SRJHH�$OWD�8����&&'�FDPHUD��$OO�REVHUYDWLRQV�ZHUH�PDGH�XQILOWHUHG�
DQG�ZLWK�WKH�WHOHVFRSH�RSHUDWLQJ�ZLWK�D�IRFDO�UHGXFHU�DW�I����7KH��.[�.��
���PLFURQ�&&'�ZDV�ELQQHG��î��UHVXOWLQJ�LQ�DQ�LPDJH�VFDOH�RI������DUF�
VHFRQGV�SL[HO��$OO�WKH�LPDJHV�ZHUH�FDOLEUDWHG�ZLWK�GDUN�DQG�IODW�IUDPHV�
DQG�$VWURPHWULFD��5DDE��������ZDV�XVHG�WR�PHDVXUH�SKRWRPHWU\�XVLQJ�
$3$66� -RKQVRQ� 9� EDQG� GDWD� IURP� WKH� 8&$&�� FDWDORJXH�� 032�
&DQRSXV� �:DUQHU�� ������� LQFRUSRUDWLQJ� WKH� )RXULHU� DOJRULWKP�
GHYHORSHG� E\� +DUULV� �+DUULV� HW� DO��� ������ ZDV� XVHG� IRU� OLJKWFXUYH�
DQDO\VLV��

8QOHVV�RWKHUZLVH�QRWHG��QR�SUHYLRXVO\�UHSRUWHG�UHVXOWV�IRU�DQ\�RI� WKH�
REMHFWV� KDYH� EHHQ� IRXQG� LQ� WKH� /&'%� �:DUQHU� HW� DO��� ������� IURP�
VHDUFKHV�YLD�WKH�$VWURSK\VLFV�'DWD�6\VWHP��$'6��������RU�IURP�ZLGHU�
VHDUFKHV��

�����+2�����7KLV�$SROOR�REMHFW�ZDV�GLVFRYHUHG�E\�WKH�&DWDOLQD�6N\�
6XUYH\� RQ� ����� $SU� ��� �1LVKL\DPD� HW� DO��� ������ WZR� GD\V� EHIRUH�
DSSURDFKLQJ�(DUWK�WR�ZLWKLQ�����/XQDU�'LVWDQFHV��/'���,W�ZDV�REVHUYHG�
RYHU�D�VL[�KRXU�VSDQ�VWDUWLQJ�RQ������$SU�������87&�DV�LW�EULJKWHQHG�
IURP� ��WK� WR� ��WK� PDJQLWXGH� DQG� WKH� DSSDUHQW� VSHHG� DJDLQVW� WKH� VN\�
LQFUHDVHG�IURP�����WR�����DUFVHF�PLQ��([SRVXUHV�ZHUH�OLPLWHG�WR���DQG�
�� VHFRQGV� WR�NHHS� WUDLOLQJ�RI� WKH� WDUJHW�ZHOO�ZLWKLQ� WKH�PHDVXUHPHQW�
DQQXOXV�RI�$VWURPHWULFD��$�WRWDO�RI������LPDJHV�ZHUH�WDNHQ��ZLWK�WKH�
WHOHVFRSH�EHLQJ�UHSRVLWLRQHG����WLPHV�GXULQJ�WKH�VL[�KRXUV��$V�QR�VKRUW�
WHUP� PDJQLWXGH� YDULDWLRQ� ZDV� GHWHFWHG�� EXW� ODUJH� YDULDWLRQV� ZHUH�
REYLRXV�RYHU�D�SHULRG�RI�WHQV�RI�PLQXWHV��WKH�$VWURPHWULFD�7UDFN�DQG�
6WDFN�IXQFWLRQ�ZDV�XVHG�WR�FRPELQH�RQ�DYHUDJH�JURXSV�RI����LQGLYLGXDO�
H[SRVXUHV� LQWR� D� VWDFNHG� LPDJH� IRU� SKRWRPHWU\� PHDVXUHPHQW�� WR�
LQFUHDVH�WKH�VLJQDO�WR�QRLVH�UDWLR��7KH�UDZ�SORW�VKRZV�WKUHH�GHHS�PLQLPD�
ZLWK�DQ�DSSDUHQW�YDULDWLRQ�RI�VKRUWHU�SHULRG�DQG�ORZHU�DPSOLWXGH��7R�
DLG�WKH�DQDO\VLV��WKH�PHDVXUHPHQWV�ZHUH�LPSRUWHG�LQWR�VHSDUDWH�VHVVLRQV�
ZLWKLQ�&DQRSXV�E\�WKHLU�SODFHPHQW�ZLWKLQ�WKH�UDZ�FXUYH�UDWKHU�WKDQ�WKH�
PRUH�XVXDO�PHDQV�RI�JURXSLQJ�PHDVXUHPHQWV�PDGH�IURP�WKH�VDPH�ILHOG�
RI� YLHZ� LQWR� RQH� VHVVLRQ�� 7KH� SHULRG� VSHFWUXP� VKRZV� D� GRPLQDQW�
VROXWLRQ�DW�������K�EXW�SKDVHG�VROXWLRQV�DW�WKDW�SHULRG��DQG�DW������K��
IDLO� WR� UHSUHVHQW� VLPSOH� SULQFLSDO� D[LV� URWDWLRQ� ZHOO�� WKH� WKUHH� GHHS�
PLQLPD�DUH�PRGHOOHG�ZHOO��EXW�QRW�WKH�DSSDUHQW�PLQLPXP�VHHQ�LQ�WKH�
ILUVW�VHW�RI�PHDVXUHV��RU�WKH�VPDOOHU�a����PDJ�DPSOLWXGH�YDULDWLRQV�DZD\�
IURP�WKH�GHHS�PLQLPD��$WWHPSWLQJ�WR�VROYH�IRU�D�VHFRQG�SHULRG�XVLQJ�
WKH�&DQRSXV�'XDO�3HULRG�6HDUFK�IXQFWLRQ�ZDV�DOVR�XQVXFFHVVIXO��,W�LV�
FRQFOXGHG�WKDW������+2����LV�WXPEOLQJ��EXW�QHLWKHU�SHULRG�LV�UHVROYHG�
XQDPELJXRXVO\� DQG� VR� LW� LV� H[SHFWHG� WR� EH� UDWHG� DV�3$5� � ��� �1RQ�
3ULQFLSDO�$[LV�URWDWLRQ�SRVVLEOH��EXW�QRW�FRQFOXVLYHO\��RQ�WKH�VFDOH�RI�
3UDYHF�HW�DO����������

�
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$�OLJKWFXUYH�IRU������+2����KDV�DOVR�EHHQ�UHSRUWHG�E\�9DGXYHVFX�HW�
DO�������ZHE���ZKHUH�D�VLQJOH�FOHDU�PD[LPXP�DQG�DSSDUHQW�PLQLPXP�
ZHUH�UHFRUGHG�GXULQJ�D�VKRUW� �SUREDEO\�����K�DQG�SRVVLEO\�a���PLQ��
REVHUYLQJ�UXQ�VWDUWLQJ�DW������$SU�������87&��-'��������������L�H���
FRPSOHWHO\�ZLWKLQ�WKH�VL[�KRXU�VSDQ�UHSRUWHG�KHUH��EXW�SUREDEO\�HQWLUHO\�
LQ�WKH�JDS�EHWZHHQ�&DQRSXV�VHVVLRQV������DQG�������VHH�WKH�5DZ�SORW���
7KH\�UHSRUW�D������PDJ�DPSOLWXGH�DQG�D�������������K�PRQRPRGDO�RU�
������������K�ELPRGDO�SHULRG��IODJJHG�DV�WHQWDWLYH�DQG�WR�EH�UHJDUGHG�
ZLWK�FDXWLRQ��SUREDEO\�FRUUHVSRQGLQJ�WR�TXDOLW\�FRGH�8�ý����7KH�IRUP�
RI�WKHLU�OLJKWFXUYH�DSSHDUV�WR�KDYH�VLPLODU�DPSOLWXGH�DQG�SHULRGLFLW\�WR�
WKH�VKRUW�SHULRG�YDULDWLRQ�VHHQ�LQ�&DQRSXV�VHVVLRQV������DQG������RI�
WKH�UDZ�SORW�DQG�DV�VXFK�DSSHDUV�FRQVLVWHQW�ZLWK� WKH�UHVXOW�SUHVHQWHG�
KHUH��
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�����**����7KH�6%'%��-3/��������OLVWV�WKLV�$SROOR�ZLWK�+� �������
HTXDWLQJ�WR�D�GLDPHWHU�RI�a���P�DVVXPLQJ�DQ�DOEHGR�RI�������,W�ZDV�
GLVFRYHUHG� IURP� WKH� 0W�� /HPPRQ� VWDWLRQ� RI� WKH� &DWDOLQD� 6N\�
6XUYH\� �&66�� RQ� ����� $SU� ���� ZLWK� SUH�GLVFRYHU\� SRVLWLRQV�
UHSRUWHG�IURP�WKH�0W��%LJHORZ�&66�VWDWLRQ���GD\V�EHIRUH��.RZDOVNL�
HW�DO���������DQG�LW�PDGH�DQ�DSSURDFK�WR�ZLWKLQ���/'�RI�(DUWK�RQ�
����� $SU� ���� ,WV� HSKHPHULV� PDJQLWXGH� ZDV� H[SHFWHG� WR� SHDN� DW�
������EHWZHHQ�$SU����DQG�����EXW�LW�ZRXOG�EH�PRYLQJ�DW�WZLFH�WKH�
VSHHG�RQ�WKH�ODWWHU�GDWH��IDYRXULQJ�SKRWRPHWULF�REVHUYDWLRQ�RQ�WKH�
HDUOLHU�QLJKW��7KLV�ZDV�REWDLQHG�RYHU�D�SHULRG�RI�����KRXUV�VWDUWLQJ�
DW� ����� $SU� ������ 87&� ZKHQ� ����� **��� ZDV� PRYLQJ� DW� ���
DUFVHF�PLQ�� DW� D� GLVWDQFH� RI� MXVW� XQGHU� �� /'��7KH� WHOHVFRSH�ZDV�
UHSRVLWLRQHG���WLPHV��H[SRVXUH�OHQJWK�IRU�WKH�ILUVW���VHVVLRQV�OLPLWHG�
WR���V�EXW�WKLV�ZDV�LQFUHDVHG�WR����V�IRU�WKH�ODVW���DV�ODUJH�PDJQLWXGH�
YDULDWLRQV�ZHUH�REYLRXV�RYHU�D�SHULRG�RI�����PLQXWHV��LQGLFDWLQJ�WKDW�
QR� VLJQLILFDQW� OLJKWFXUYH� VPRRWKLQJ�ZRXOG� UHVXOW�ZLWK� WKH� ORQJHU�
H[SRVXUH��3UDYHF�HW�DO����������$�SHULRG�VSHFWUXP�VKRZV�SRWHQWLDO�
VROXWLRQV�LQ�WKH�UDQJH�RI�������PLQXWHV��ZLWK�DQ�DV\PPHWULF�ELPRGDO�
OLJKWFXUYH� RI� SHULRG� ����PLQXWHV� JLYLQJ� WKH� EHVW� ILW�� �����**���
FRPSOHWHG����URWDWLRQV�GXULQJ�WKH�SHULRG�RI�REVHUYDWLRQ��

�
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�����+&���7KLV�LV�WKH�ODUJHVW�RI�WKH�REMHFWV�EHLQJ�UHSRUWHG��ZLWK�WKH�
6%'%�JLYLQJ�D�YDOXH�RI�+� �������DQG�ZLWK�DQ�DVVXPHG�DOEHGR�RI�
����� VXJJHVWLQJ� D�GLDPHWHU� RI� a����P�� ,W�ZDV� GLVFRYHUHG� E\� WKH�
$7/$6�����P�UHIOHFWRU�RQ�+DOHDNDOD��3UX\QH�HW�DO���������RQ������
$SU����DQG�DSSURDFKHG�(DUWK�WR����/'�RQ������0D\����3KRWRPHWU\�
ZDV�REWDLQHG�RYHU�D�����K�SHULRG�RQ�WKH�QLJKW�RI�FORVHVW�DSSURDFK
� �

DQG�DJDLQ��REYLRXV�PDJQLWXGH�YDULDWLRQV�ZLWKLQ���PLQXWH�ZHUH�VHHQ�
GXULQJ� LPDJH� FROOHFWLRQ�� 6N\� PRWLRQ� ZDV� ��� DUFVHF� �� PLQ� DQG�
H[SRVXUHV�ZHUH�OLPLWHG�WR���V�WR�UHGXFH�LPDJH�WUDLOLQJ��5HGXFWLRQ�LQ�
&DQRSXV�UHYHDOV�D���PDJ�DPSOLWXGH�ELPRGDO�OLJKWFXUYH�RI�SHULRG�
����PLQXWHV��LQGLFDWLQJ�WKDW����IXOO�UHYROXWLRQV�RFFXUUHG�GXULQJ�WKH�
SHULRG�RI�REVHUYDWLRQ��7KH�)UHTXHQF\�3HULRG�YV��'LDPHWHU�GLDJUDP��
EDVHG�RQ�/&'%�GDWD��:DUQHU�HW�DO���������VKRZV������+&��DV�D�
UHODWLYHO\�ODUJH�VXSHUIDVW�URWDWRU��ZKLFK�PXVW�KDYH�QRQ�]HUR�WHQVLOH�
VWUHQJWK��EHLQJ�ZHOO�EH\RQG�WKH�����K�VSLQ�EDUULHU�DQG�ZLWK�+������
LV�SRVLWLRQHG�DW�WKH�VWDUW�RI�WKH�UDQJH�RI�VPDOO�DVWHURLGV�������NP���
'������NP��ZKHUH�VXSHUIDVW�URWDWRUV�EHFRPH�PXFK�OHVV�FRPPRQ��

�

�

�����-5���7KLV�$SROOR�ZDV�GLVFRYHUHG�DW���WK�PDJ�IURP�WKH�3LV]NpV�
WHW��0RXQWDLQ�6WDWLRQ�RI�WKH�.RQNRO\�2EVHUYDWRU\�LQ�+XQJDU\�RQ�
�����0D\� ����87&��ZLWK� ��VW�PDJ� SUH�GLVFRYHU\� SRVLWLRQV� IURP�
0D\��VW�UHSRUWHG�IURP�0W��/HPPRQ��3HWWDULQ�HW�DO����������,W�SDVVHG�
WKH�(DUWK�DW���/'�RQ������0D\�������87�DQG�ZDV�EHVW�SODFHG�IRU�
SKRWRPHWU\� IURP�*UHDW�6KHIIRUG�RQ� WKH�QLJKW�RI�0D\����ZKHQ� LW�
ZDV���WK�PDJ����/'�DZD\�DQG�PRYLQJ�DW�������DUFVHF���PLQ��,W�ZDV�
REVHUYHG�IRU���K����P��DOORZLQJ�����H[SRVXUHV�RI�������V�GXUDWLRQ�
WR�EH�REWDLQHG��$QDO\VLV�LQ�&DQRSXV�UHYHDOHG�D�ELPRGDO�OLJKWFXUYH�
ZLWK�D�URWDWLRQ�SHULRG�RI�����PLQ��LQGLFDWLQJ����UHYROXWLRQV�KDG�EHHQ�
REVHUYHG�� ,W� LV� OLVWHG� ZLWK� +�  � ������ �-3/�� ������� LPSO\LQJ� D�
GLDPHWHU�RI�a���P��
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�����-%���$�YHU\�VPDOO�$SROOR�ZLWK�DQ�HVWLPDWHG�GLDPHWHU�RI�a��P�
ZDV�GLVFRYHUHG�DV�D�PDJ�����REMHFW�E\�WKH�3DQ�67$556���WHDP�RQ�
�����0D\�����87&������GD\V�EHIRUH�LW�PDGH�D�YHU\�FORVH�SDVV�WR�
(DUWK� DW� ����� /'� �%HQL\DPD� HW� DO��� ����D��� ,W� ZDV� RQO\� EULJKW�
HQRXJK� IRU�SKRWRPHWU\�RQ� WKH�QLJKW�RI�FORVHVW�DSSURDFK�DQG�ZDV�
REVHUYHG�IRU����PLQXWHV�VWDUWLQJ�DW������0D\��������87&��,W�ZDV�
ZHOO� SODFHG�� DW� DQ� DOWLWXGH� RI� ������ GHFUHDVLQJ� WR� ������ EXW� DW� D�
GLVWDQFH� RI� ����� /'�� GHFUHDVLQJ� WR� ����� /'� �WRSRFHQWULF�� LW� ZDV�
PRYLQJ�YHU\� IDVW�� VSHHG� LQFUHDVLQJ� IURP����� WR������DUFVHF�PLQ�
GXULQJ� WKH� SHULRG� RI� REVHUYDWLRQ� DQG� WKH� WHOHVFRSH� QHHGHG� WR� EH�
UHSRVLWLRQHG� ��� WLPHV� GXH� WR� WKH� IDVW� PRWLRQ�� ([SRVXUHV� ZHUH�
UHGXFHG�IURP���V�GRZQ�WR�����V�WR�HQVXUH�WUDLOLQJ�RI�WKH�WDUJHW�ZDV�
NHSW�ZLWKLQ�WKH�PHDVXUHPHQW�DQQXOXV�LQ�$VWURPHWULFD�DQG�VR�HYHQ�
WKRXJK� ����� -%�� ZDV� ��WK� PDJ�� GXH� WR� WKH� VKRUW� H[SRVXUHV� WKH�
PHDVXUHPHQWV�DUH� UDWKHU�QRLV\��$�SHULRG�VHDUFK� LQ�&DQRSXV�RQO\�
IRXQG�VKRUW�SHULRG�VROXWLRQV��WKH�IRXU�VWURQJHVW�VKRZQ�LQ�WKH�SHULRG�
VSHFWUXP�EHLQJ�PRQRPRGDO�DW�������K��LQFUHDVLQJ�WR�TXDGULPRGDO�
DW�������K��7KH�TXDGULPRGDO� VROXWLRQ� LV�PDUJLQDOO\� WKH� VWURQJHVW��
EXW�ZLWK�WKH�ODUJH�DPRXQW�RI�QRLVH�SUHVHQW��WKH�ELPRGDO�VROXWLRQ�DW�
������K�LV�SUHIHUUHG�������-%��FRPSOHWHG����UHYROXWLRQV�GXULQJ�WKH�
SHULRG�RI�REVHUYDWLRQ��

�

�

�����.1���$QRWKHU�YHU\�VPDOO�$SROOR��OLVWHG�ZLWK�+� ������LQ�WKH�
6%'%��-3/���������HTXDWLQJ�WR�D�OLNHO\�VL]H�RI�a��P��DVVXPLQJ�DQ�
DOEHGR�RI������ LW�ZDV� GLVFRYHUHG�ZLWK� WKH� �����P�6FKPLGW� DW� WKH�
7RN\R�.LVR�REVHUYDWRU\�RQ������0D\�������87&��%HQL\DPD�HW�DO���
����E��ZKHQ�DOUHDG\�MXVW�����/'�IURP�(DUWK�DQG����KRXUV�ODWHU�LW�
SDVVHG� (DUWK� DW� ����� /'�� 3UH�GLVFRYHU\� SRVLWLRQV� H[WHQGLQJ� WKH�
REVHUYHG�DUF�E\���KRXUV�ZHUH�UHSRUWHG�E\�WKH�$7/$6�WHDP��

�����LPDJHV�VXLWDEOH�IRU�SKRWRPHWULF�PHDVXUHPHQW�ZHUH�REWDLQHG�
RYHU�D������K�SHULRG�VWDUWLQJ������0D\�������87&��:LWK�WKH�VSHHG�
LQFUHDVLQJ� IURP� ���� WR� ���� DUFVHF�PLQ� WKH� WHOHVFRSH� KDG� WR� EH�
UHSRVLWLRQHG����WLPHV�DQG�H[SRVXUHV�ZHUH�UHGXFHG�IURP�����WR�����V�
WR� NHHS� WUDLOLQJ� RI� WKH� WDUJHW�ZLWKLQ� WKH�PHDVXUHPHQW� DQQXOXV� LQ�
$VWURPHWULFD��$V�ZLWK������-%���WKH�YHU\�VKRUW�H[SRVXUHV�XVHG�KDYH�
UHVXOWHG�LQ�PHDVXUHPHQWV�ZLWK�UHODWLYHO\�ORZ�6�1U��

$Q� LQLWLDO� UHGXFWLRQ� RI� WKH� OLJKWFXUYH� LQ� &DQRSXV�� DVVXPLQJ�
SULQFLSDO�D[LV�URWDWLRQ��GLDJUDP�ODEHOOHG�3$5�DVVXPHG���LQGLFDWHG�
D�SHULRG�RI���������K��EXW�ZLWK�HYHQ�PRUH�VFDWWHU� LQ� WKH�VROXWLRQ�
WKDQ�ZRXOG� KDYH�EHHQ� H[SHFWHG� IURP� WKH� DPRXQW�RI�QRLVH� LQ� WKH�
PHDVXUHPHQWV���

�

$Q�H[DPLQDWLRQ�RI� WKH�SHULRG�VSHFWUXP�VKRZHG����PLQLPD�LQ�WKH�
UDQJH����������������K�������������V��DQG�WKH�&DQRSXV�'XDO�3HULRG�
VHDUFK�IXQFWLRQ��VHHGHG�ZLWK���������K�DV�WKH�PDLQ�SHULRG��UHVXOWHG�
LQ� WZR� ELPRGDO� SHULRGV� EHLQJ� UHVROYHG�� 3��  � ��������� K� DQG��
3�� ����������K��GLDJUDPV� ODEHOOHG�3��DQG�3����0XOWLSOHV�RI� WKH�
YDOXHV�RI�3����DQG�3����FDQ�EH�LGHQWLILHG�DV�WKH�VWURQJHVW����RI�WKH�
���PLQLPD�� WKHVH� LQGLFDWHG� E\� DUURZV� ODEHOOHG� 3�� DQG� 3�� LQ� WKH�
OLQHDUO\�VFDOHG�3HULRG�6SHFWUXP�GLDJUDP��
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7KH� UHPDLQLQJ� �� PLQLPD� ZHUH� HTXDOO\� VSDFHG�� DQG� DSSDUHQWO\�
PXOWLSOHV� RI� ������ K�� VR� DQRWKHU� 'XDO�3HULRG� VHDUFK� ZDV� GRQH��
VWDUWLQJ�ZLWK�WKH�3��YDOXH�DQG�IRUFLQJ�&DQRSXV�WR�UHVROYH�D�SHULRG�
QHDU� �����K� �WKH� OLNHO\�ELPRGDO�YDOXH�DPRQJVW� WKH�XQLGHQWLILHG���
PLQLPD��� 7KH� UHVXOWLQJ� OLJKWFXUYH� ODEHOOHG� 3�� KDV� D� SHULRG� RI�
��������� K�� 7KH� WKUHH� GHULYHG� SHULRGV�� WKHLU� IRUPDO� HUURUV� DQG�
DPSOLWXGHV�DUH��

3�� ���������������������K��DPSOLWXGH� ������
3�� ���������������������K��DPSOLWXGH� ������
3�� ���������������������K��DPSOLWXGH� ������

�

�

�

$�'XDO�3HULRG�VROXWLRQ�XVLQJ�3��DQG�3��JLYHV�WKH�EHVW�ILW�WR�WKH�GDWD�
SRLQWV�EXW�VROXWLRQV�IRU�3��3��DQG�DOVR�3��3��KDYH�VLPLODU�ILWV��ZLWK�
WKH�3��3��VROXWLRQ�SURGXFLQJ�WKH�ODUJHVW�506�UHVLGXDOV��EXW�WKHVH�
EHLQJ�RQO\����ODUJHU�WKDQ�WKH�3��3��UHVXOW��

�����.1��LV�GHILQLWHO\� WXPEOLQJ�DQG� WKH�WKUHH�IUHTXHQFLHV����3���
��3�� DQG� ��3�� DUH� OLQHDUO\� UHODWHG�� RQH� RI� WKHP� LV� D� OLQHDU�
FRPELQDWLRQ�RI�WKH�RWKHU�WZR��H�J���

��3�� ���3��±���3��

DQG�LQ�URWDWLRQV��

���3�� ����3�� ����3��
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