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7KLV�VWXG\�ZDV�FRPPLVVLRQHG�E\�WKH�0LOIRUG�+DYHQ�:DWHUZD\�(QYLURQPHQWDO�6XUYHLOODQFH�*URXS�
�0+:(6*���LQ�$XJXVW��������7KH�VWXG\¶V�SULQFLSOH�DLP�ZDV�WR�LQYHVWLJDWH�WKH�SUHVHQFH�RI�=RVWHUD�
PDULQD�EHGV� LQ�0LOIRUG�+DYHQ�� LQ�SDUWLFXODU� WKH�EHGV�NQRZQ� WR�RFFXU�DW�/LWWOHZLFN�DQG�/RQJRDU�
%D\V��261*5�60�������DQG�60�������UHVSHFWLYHO\����7KHVH�EHGV�ZHUH�ODVW�VXUYH\HG�LQ������E\�
+LVFRFN� �������� � ,Q� WKLV� LQWHUYHQLQJ� WLPH�� SDUW� RI� WKH�+DYHQ�� FORVH� WR�ZKHUH� WKH�/LWWOHZLFN�%D\�
=RVWHUD�PDULQD�EHG�OLHV��ZDV�VXEMHFW�WR�RLOLQJ�IURP�WKH�6HD�(PSUHVV�RLO�WDQNHU�LQ�)HEUXDU\�0DUFK�
������ � $OWKRXJK� WKH� VWXG\¶V� SULPDU\� REMHFWLYH� ZDV� QRW� LQYHVWLJDWLRQ� RI� DQ\� HIIHFW� RI� WKH� VSLOO��
UHIHUHQFH�LV�PDGH�DV�WR�WKH�SRVVLEOH�DIIHFW�WKH�VSLOO�PD\�KDYH�KDG�RQ�WKH�=��PDULQD�EHGV��

7KH�HHOJUDVV�=��PDULQD�LV�WKH�RQO\�IORZHULQJ�SODQW�ZLWKLQ�WKH�%ULWLVK�,VOHV�WKDW�JURZV�DQG�SURGXFHV�
VHHG� HQWLUHO\� VXEPHUJHG� E\� VHDZDWHU�� � :KHUH� VXLWDEOH� VKDOORZ� ZDWHU� VXEVWUDWD� H[LVW� �W\SLFDOO\�
VKHOWHUHG�PXGG\�VDQG���WKH�SODQW�JURZV�LQ�H[WHQVLYH�EHGV���,W�LV�DEOH�WR�GR�WKLV�E\�YHJHWDWLYH�PHDQV��
VHQGLQJ�RXW�FUHHSLQJ�UKL]RPDO�URRWV�IURP�WKH�EDVH�RI�HDFK�SODQW��ZKLFK�DUH�FDSDEOH�RI�SURGXFLQJ�D�
QXPEHU�RI�QHZ�VKRRWV�DORQJ�WKHLU�OHQJWK���7KH\�PD\�DOVR�UHSURGXFH�VH[XDOO\�E\�SURGXFLQJ�VHHGV��
EXW� LW� LV� XQFHUWDLQ�ZKHWKHU� VHHGV� IURP�%ULWLVK� SODQWV� DUH� YLDEOH�� LW� DSSHDUV� WKDW� WKHLU� YLDELOLW\� LV�
DIIHFWHG�E\�ZDWHU�WHPSHUDWXUH��

=��PDULQD� EHGV� DUH� RI� FRQVLGHUDEOH� HFRQRPLF� DQG� FRQVHUYDWLRQ� LPSRUWDQFH�� � 7KH\� FRQVWLWXWH� DQ�
LPSRUWDQW�PDULQH�KDELWDW��SRWHQWLDOO\�KLJKO\�SURGXFWLYH�DQG�VXSSRUWLYH�RI�ELRGLYHUVLW\�� �+RZHYHU��
WKH\�DUH�VHQVLWLYH�DQG�YXOQHUDEOH�WR�D�ZLGH�UDQJH�RI�DQWKURSRJHQLF�DFWLYLWLHV���=��PDULQD��WRJHWKHU�
ZLWK�WKH�FORVHO\�UHODWHG��EXW�ODUJHO\�LQWHUWLGDO�=��DQJXVWLIROLD�DQG�=��QROWLL��DUH�FRQVLGHUHG�QDWLRQDOO\�
VFDUFH�LQ�WKH�8.��

7ZR� EHGV� RI� HHOJUDVV� =�� PDULQD� DUH� SUHVHQW� ZLWKLQ� 0LOIRUG� +DYHQ�� � 7KH� ODUJHU� RI� WKH� WZR� LV�
EHWZHHQ�/LWWOHZLFN�%D\�DQG�*HOOLVZLFN�%D\�RQ�WKH�QRUWK�VLGH�RI� WKH�+DYHQ�� WKH�VPDOOHU�EHLQJ�DW�
/RQJRDU�%D\�RQ�WKH�HDVW�VLGH�RI�*UHDW�&DVWOH�+HDG��VRPH��NP�ZHVW�QRUWK�ZHVW�RI�WKH�ODUJHU�EHG���
7KH�ODUJHU�EHG�QHDU�/LWWOHZLFN�%D\�ZDV�WKH�VXEMHFW�RI�D�SUHOLPLQDU\�VXUYH\�LQ�������ZLWK�D�IXUWKHU�
PRUH� FRPSUHKHQVLYH� VXUYH\� LQ� ������ � 7KH� SUHVHQW� VXUYH\�ZDV� GHVLJQHG� WR� DVVHVV� ZKDW� �LI� DQ\��
FKDQJHV�KDG�RFFXUUHG�WR�WKH�EHG�LQ�WKH�LQWHUYHQLQJ����\HDUV���7KH�VXUYH\�ZDV�XQGHUWDNHQ�IURP���WK

±��WK�6HSWHPEHU������XVLQJ�D�WHDP�RI�WKUHH�GLYHUV��

7KH�ERXQGDU\�RI�WKH�/LWWOHZLFN�%D\�EHG�ZDV�GHWHUPLQHG�DQG�WKH�GHQVLW\�RI�SODQWV�ZLWKLQ�WKH�EHG�
ZDV�LQYHVWLJDWHG�E\�XQGHUWDNLQJ�FRXQWV�DW�SUHGHWHUPLQHG�VWDWLRQV�DORQJ�VL[�WUDQVHFWV�DFURVV�WKH�EHG���
7KH� VL]H� RI� WKH� SODQWV� DW� HDFK� VWDWLRQ�ZDV�PHDVXUHG�� WRJHWKHU�ZLWK� WKH� DPRXQW� RI� DQ\� HSLSK\WLF�
FRYHU� RQ� WKH� OHDYHV� RI� WKH� SODQWV�� �1RWHV�ZHUH� WDNHQ� RI� WKH� W\SH� RI� VHGLPHQW� QHDU� WKH� VDPSOLQJ�
VWDWLRQV�DV�ZHOO�DV�DQ\�FRQVSLFXRXV�RUJDQLVPV�RQ�WKH�VHDEHG���6DPSOHV�RI�VHGLPHQW�ZHUH�FROOHFWHG�
IURP� WKH�/LWWOHZLFN�%D\�EHG� IRU�SDUWLFOH�VL]H�DQDO\VLV�DQG� IRU�K\GURFDUERQ�DQDO\VLV�� �7KH�VXUYH\�
WHDP�ZDV�DVNHG�WR�ORRN�IRU�WKH�LQFLGHQFH�RI�WKH�µZDVWLQJ�GLVHDVH¶�RI�=��PDULQD�SODQWV��EHOLHYHG�WR�
EH� FDXVHG� E\� WKH� VOLPH� PRXOG� IXQJXV� /DEU\QWKXOD� PDFURF\VWLV�� � ,Q� DGGLWLRQ�� WKH� H[WHQW� RI� WKH�
VPDOOHU�HHOJUDVV�EHG�ZLWKLQ�/RQJRDU�%D\�ZDV�PDSSHG��

7KH�VXUYH\�DQG�PDSSLQJ�FRQFOXGHG�WKDW� WKH�H[WHQW�RI� WKH�/LWWOHZLFN�%D\�EHG�ZDV�YHU\�VLPLODU� WR�
WKDW�GHWHUPLQHG�LQ��������7KH�EHG�ZDV�DSSUR[LPDWHO\������P�ORQJ��DORQJ�DQ�HDVW�ZHVW�D[LV�����P�
ZLGH�DW�LWV�QDUURZHVW�DQG����P�ZLGH�DW�LWV�ZLGHVW���7KH�DUHD�RI�WKH�EHG�ZDV�DSSUR[LPDWHO\������KD���
$ORQJ�DOO�VL[�WUDQVHFWV��ZKLFK�ZHUH�VHW�DW�DSSUR[LPDWH�LQWHUYDOV�RI����P���WKH�GHQVLW\�RI�SODQWV�ZDV�
KLJKHU� DW� VWDWLRQV� FORVHVW� WR� WKH� VKRUH� FRPSDUHG� ZLWK� WKRVH� DW� WKH� RSSRVLWH� �GHHSHU�� HQG� RI� WKH�
WUDQVHFW�� �3ODQWV�ZHUH� DOVR�PRUH�GHQVH� DW� WKH�ZHVWHUQ� DQG� HDVWHUQ� HQGV�RI� WKH�EHG� DV�RSSRVHG� WR�
VWDWLRQV� FORVHU� WR� WKH�PLGGOH� RI� WKH� EHG�� � 7KH�PHDQ� SODQW� OHQJWK� IRU� HDFK� WUDQVHFW� UDQJHG� IURP�
����FP��7UDQVHFW����WR�����FP��7UDQVHFW�����

� L� 0+:(6*�
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:KLOVW� LQGLFDWLRQV� RI� OHDI� GHWHULRUDWLRQ�ZHUH� IRXQG�� LW� KDV� QRW� EHHQ� SRVVLEOH� WR� FRQILUP�ZKHWKHU�
WKHVH� VLJQV� DUH� D� SRVLWLYH� LQGLFDWLRQ� WKDW� WKH� OHDYHV� DUH� DFWXDOO\� LQIHFWHG� E\� /DEU\QWKXOD�
PDFURF\VWLV���=��PDULQD�LV�D�GHFLGXRXV�SODQW�WKDW�QDWXUDOO\�ORVHV�LWV�ROGHU��RXWHU�OHDYHV�DW�WKH�HQG�RI�
WKH�VXPPHU���$V�WKHVH�OHDYHV�JUDGXDOO\�ZLWKHU��WXUQLQJ�IURP�D�JUHHQ�WR�D�GDUN�EURZQ�FRORXU��WKH\�
WDNH� RQ� FKDUDFWHULVWLFV� WKDW� DUH� YHU\� VLPLODU� WR� WKDW� LQGLFDWLYH� RI� WKH� ZDVWLQJ� GLVHDVH�� � )XUWKHU�
H[DPLQDWLRQ�RI�SODQWV�ZRXOG�EH�QHFHVVDU\�IRU�WKLV�VLWXDWLRQ�WR�EH�FODULILHG��

7KH�RXWHU�OHDYHV�RI�SODQWV�ZHUH�IRXQG�WR�KDYH�D�KLJK�SHUFHQWDJH�RI�HSLSK\WH�FRYHU�±�WKDW�LV��RWKHU�
DOJDH�JURZLQJ�RQ�WKHP���7KLV�LV�D�QDWXUDO�RFFXUUHQFH��WKHVH�OHDYHV�ZHUH�RIWHQ�LQ�D�SRRU�FRQGLWLRQ�
DQG�ZRXOG�VRRQ�KDYH�EHHQ�WRUQ�DZD\�IURP�WKH�SODQW���7KH�\RXQJHU��VKRUWHU�OHDYHV�LQ�WKH�PLGGOH�RI�
WKH�SODQW�ZHUH� W\SLFDOO\�IUHH�RI�VXFK�JURZWKV�� �7KHUH�DSSHDUHG�WR�EH� OLWWOH�GLIIHUHQFH�EHWZHHQ�WKH�
DPRXQW�RI�HSLSK\WH�FRYHU�RQ�SODQWV�JURZLQJ�FORVH�WR�WKH�LQQHU��VKDOORZ��HGJH�RI�WKH�EHG�DQG�WKRVH�
JURZLQJ� FORVH� WR� WKH�RXWHU� �GHHSHU�� HGJH�� �7KHUH�ZDV� DOVR� OLWWOH� GLIIHUHQFH� LQ� WKH� HSLSK\WH� FRYHU�
EHWZHHQ� WKRVH� SODQWV� DW� WKH� ZHVWHUQ� HQG� RI� WKH� EHG� �7UDQVHFW� ��� DQG� WKRVH� DW� WKH� HDVWHUQ� HQG�
�7UDQVHFW�����

7KH�VHDEHG�DPRQJVW�WKH�=��PDULQD�SODQWV�ODUJHO\�FRPSULVHG�PXGG\�VDQG�ZLWK�RFFDVLRQDO�SHEEOHV���
7KH� IDXQD� ZDV� GRPLQDWHG� E\� FOXVWHUV� RI� WKH� VHD� VTXLUW�$VFLGLHOOD� DVSHUVD� DWWDFKHG� WR� VKHOOV� RU�
SHEEOHV�HPEHGGHG�LQ�WKH�VXUURXQGLQJ�VHGLPHQW���$QRWKHU�VHD�VTXLUW�0ROJXOD�PDQKDWWHQVLV�ZDV�DOVR�
SUHVHQW� DW� PRVW� VWDWLRQV� ZKHUH� VDPSOLQJ� WRRN� SODFH�� � 6PDOO� SURWUXGLQJ� WXEHV� RI� WKH� VDQGPDVRQ�
ZRUP�/DQLFH�FRQFKLOHJD�ZHUH�IUHTXHQWO\�HQFRXQWHUHG���7KH�VQDNHORFNV�DQHPRQH�$QHPRQLD�YLULGLV
ZDV�RIWHQ�IRXQG�DWWDFKHG�WR�OHDYHV�RI�WKH�=��PDULQD�SODQWV�DV�ZHOO�DV�RQ�WKH�VHDEHG���1R�DOJDO�PDWV�
ZHUH�HQFRXQWHUHG�LQ�WKH�YLFLQLW\�RI�DQ\�RI�WKH�WUDQVHFW�VDPSOLQJ�VWDWLRQV��WKRXJK�WKHUH�ZDV�RIWHQ�D�
ODUJH�DPRXQW�RI�GULIW�DOJDO�PDWHULDO�DQG�ORRVH�=��PDULQD�OHDYHV�WKDW�FRYHUHG�D�ODUJH�SURSRUWLRQ�RI�
WKH�VHDEHG���8QIRUWXQDWHO\��WKH�SRRU�XQGHUZDWHU�YLVLELOLW\��W\SLFDOO\�OHVV�WKDQ��P��PHDQW�WKDW�RQO\�D�
VPDOO�QXPEHU�RI�FORVH�XS�SKRWRJUDSKV�ZHUH�WDNHQ�RI�WKHVH�RUJDQLVPV��

7KH� SDUWLFOH� VL]H� DQDO\VLV� RI� WKH� VHGLPHQW� VDPSOHV� IURP� /LWWOHZLFN� %D\� IRXQG� WKH� VHGLPHQW�
FRPSRVLWLRQ� WR� EH� W\SLFDO� RI� DQ� HVWXDULQH� HQYLURQPHQW�� � 7KH� VXEVWUDWXP� LV� GRPLQDWHG� E\� D� KLJK�
SURSRUWLRQ�RI�ILQH�PDWHULDO�� LQ�SDUWLFXODU�VDQGV�DQG�VLOWV�� �7KH�SRWHQWLDO�IRU�VXFK�D�FRPSRVLWLRQ�WR�
µORFN�XS¶� FRQWDPLQDQWV� LV� GLVFXVVHG� LQ� UHODWLRQ� WR� WKH�6HD�(PSUHVV� RLO� VSLOO� DQG� VRXUFHV�RI�RWKHU�
FRQWDPLQDQWV�� �7KH�K\GURFDUERQ�DQDO\VLV�RI�VDPSOHV�RI�VHGLPHQW� WDNHQ�WKURXJKRXW� WKH�/LWWOHZLFN�
%D\�EHG�IRXQG�WKDW�FRQFHQWUDWLRQV�RI�K\GURFDUERQV�ZHUH�ORZ�DQG�VLPLODU�WR�WKRVH�IRXQG�LQ�SUHYLRXV�
VWXGLHV�� � $GGLWLRQDOO\�� WKH� K\GURFDUERQ� OHYHO� DSSHDUV� WR� EH� PRUH� XQLIRUP� DFURVV� WKH� EHG� LQ�
FRPSDULVRQ�ZLWK�SUHYLRXV�\HDUV���7RWDO�6FDQQLQJ�)OXRUHVFHQFH�DQDO\VLV�IRXQG�WKDW�WKH�FRPSRVLWLRQ�
RI�WKH�K\GURFDUERQV�SUHVHQW�ZDV�YHU\�VLPLODU�WR�)RUWLHV�&UXGH�RLO�±�WKH�FDUJR�RI�WKH�6HD�(PSUHVV���
+RZHYHU��ZLWKRXW�IXUWKHU��PRUH�GHWDLOHG�DQDO\VLV��LW�LV�QRW�SRVVLEOH�WR�GLUHFWO\�DWWULEXWH�WKH�OHYHOV�RI�
K\GURFDUERQV�SUHVHQW�WR�D�SDUWLFXODU�VRXUFH��VXFK�DV�WKH�6HD�(PSUHVV����&RQVLGHULQJ�WKH�ORFDWLRQ�RI�
/LWWOHZLFN�%D\��EHWZHHQ�WZR�RLO�MHWWLHV�DQG�LQ�FORVH�SUR[LPLW\�WR�DQ�LQGXVWULDO�SRUW��LW�LV�FRQFOXGHG�
WKDW� WKH�K\GURFDUERQ�OHYHOV�SUHVHQW�DUH�VXUSULVLQJO\�ORZ��DQG�WKDW�WKH�JURZWK�RI�=��PDULQD� � LV�QRW�
DGYHUVHO\�DIIHFWHG��

,Q� OLQH� ZLWK� WKH� 3URMHFW� 6SHFLILFDWLRQ�� WKH� SUHVHQFH� RI� =�� PDULQD� SODQWV� LQ� /RQJRDU� %D\� ZDV�
FRQILUPHG��WKRXJK�WKH�EHG�KHUH�ZDV�IRXQG�PXFK�VPDOOHU�DQG�OHVV�GLVWLQFW�WKDQ�WKH�/LWWOHZLFN�%D\�
EHG��

,W�LV�UHFRPPHQGHG�WKDW�IXUWKHU�VXUYH\V�RI�ERWK�=��PDULQD�EHGV�ZLWKLQ�0LOIRUG�+DYHQ�EH�XQGHUWDNHQ�
ZLWKLQ���±���\HDUV�WLPH���,Q�DGGLWLRQ��FRQILUPDWLRQ�RI�WKH�SUHVHQFH�RU�DEVHQFH�RI�WKH�LQIHFWLYH�DJHQW�
/DEU\QWKXOD�PDFURF\VWLV�ZLWKLQ�WKH�EHGV�VKRXOG�EH�LQYHVWLJDWHG��
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