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7KH� FRPEWRRWK� EOHQQLHV� �IDPLO\� %OHQQLLGDH�� DUH
EHQWKLF�ERWWRP�GZHOOHUV�ZKLFK�RFFXU� LQ�FRDVWDO�ZDWHUV�
1RZKHUH� HOVH� DUH� WKHVH� EOHQQLHV� DV� DEXQGDQW� DQG� GL�
YHUVH� DV� LQ� WKH� 0HGLWHUUDQHDQ� 6HD�� ZKHUH� UHVHDUFKHUV
KDYH�IRXQG����VSHFLHV��)LIWHHQ�RI�WKHP�OLYH�LQ�WKH�6ORYH�
QLDQ� VHD�� 6LQFH� WKH\� DUH� ZLWKRXW� HFRQRPLF� YDOXH� DQG
WKH\� LQKDELW�KDUG�ERWWRPV�ZKHUH� WKH�FROOHFWLQJ�RI� VDP�
SOHV�ZLWK� WUDZOV� LV� LPSRVVLEOH�� WKH\�ZHUH�SRRUO\�NQRZQ
MXVW� WKLUW\� \HDUV� DJR�� .QRZOHGJH� DERXW� WKHVH� EHQWKLF
VSHFLHV�KDV�LQFUHDVHG�GXULQJ�WKH�ODVW�GHFDGHV�E\�WKH�XVH
RI� QRQ�GHVWUXFWLYH� YLVXDO� FHQVXV� PHWKRGV�� DLGHG� E\
6&8%$��+RZHYHU�� WKH� HFRORJLFDO� IDFWRUV� DIIHFWLQJ� WKHLU
GLVWULEXWLRQ� LQ� WKH� HQYLURQPHQW� DQG� WKHLU� PLFURKDELWDW
SUHIHUHQFHV�UHPDLQ�SRRUO\�XQGHUVWRRG�

&RPEWRRWK�EOHQQLHV�H[KLELW�PDOH�SDUHQWDO�FDUH��ZLWK
WHUULWRULDO� PDOHV� SUHSDULQJ� QHVWV� LQ� WKH� VSULQJ�VXPPHU
SHULRG�� 7KH\� WKHQ� LQYLWH� IHPDOHV� LQVLGH� LQ� RUGHU� WR� OD\
HJJV��$IWHU� IHUWLOL]DWLRQ� WKH�PDOHV� JXDUG�DQG�GHIHQG� WKH
HJJV� DJDLQVW� SUHGDWRUV�� XQWLO� WKH\� KDWFK�� 0DOHV� FDQ� EH
GLVWLQJXLVKHG� IURP� IHPDOHV� LQ� PRVW� VSHFLHV�� EHFDXVH
WKH\� H[KLELW� GLVWLQFWLYH� FRORUV� GXULQJ� WKH� EUHHGLQJ� VHD�
VRQ��0DQ\� EOHQQLHV� XWLOL]H� HQGROLWKLF� KROHV�� ZKLFK� DUH
ERUHG� E\� HWFKLQJ� ELYDOYHV�� OLNH� WKH� GDWH� PXVVHO� /LWKR�
SKDJD� OLWKRSDJD� DQG� WKH� VPDOOHVW�*DVWURFKDHQD� GXELD�
%LJJHU�EOHQQLHV�VSHFLHV�SUHSDUH�WKHLU�QHVWV�LQ�FUDFNV�DQG
FUHYLFHV�DPRQJ�ERXOGHUV�

7KH� DLP� RI� WKH� VWXG\� ZDV� WR� ILQG� RXW� GLIIHUHQFHV
DPRQJ�EOHQQLHV�VSHFLHV�LQ�PLFURKDELWDW�SUHIHUHQFHV�DQG
LQ� WKH� XWLOL]DWLRQ� RI� GLIIHUHQW� HQGROLWKLF� KROHV� DV� QHVWV
GXULQJ� WKH� EUHHGLQJ� VHDVRQ�� 'XULQJ� WKH� SHULRG� �����
������ WKH� EOHQQLRLG� DVVHPEODJH�ZDV� VWXGLHG� DORQJ� WKH
6ORYHQLDQ�FRDVWDO�VHD��7KH� WRWDO�QXPEHU�RI� VXUYH\V�ZDV
����� DOO� FRQGXFWHG� GLXUQDOO\�� 7KH�PHWKRGV� XVHG� ZHUH�
YHUWLFDO� WUDQVHFWV�� KRUL]RQWDO� WUDQVHFWV�� DOO�RFFXUUHQFH
VDPSOLQJ�� OLQHDU� FLQHWUDQVHFWV� DQG� WKH� VTXDUH� PHWKRG�
'XULQJ� GLYLQJ� WKH� PLFURKDELWDW� YDULDEOHV� RI� WKH� VLWH
ZKHUH�WKH�EOHQQ\�ZDV�IRXQG�ZHUH�DQQRWDWHG��LQ�RUGHU�WR
XQGHUVWDQG� WKH� HFRORJLFDO� GHPDQGV� RI� EOHQQLHV� GXULQJ
WKH� EUHHGLQJ� VHDVRQ�� 7KH� LPSRUWDQFH� RI� ELRWLF� �YHJHWD�
WLRQ��EHQWKLF�IDXQD��IORUDO�FRYHU��DQG�DELRWLF��GHSWK�GLV�
WULEXWLRQ�� LOOXPLQDWLRQ�� ERWWRP� W\SH�� IDFWRUV� ZHUH� VXS�
SRVHG� WR�EH�YHU\� LPSRUWDQW� LQ� WKH�PLFURKDELWDW� FKRLFH�
)RU�HQGROLWKLF�VSHFLHV�RI�EOHQQLHV�ZH�VHDUFKHG� IRU�SRV�
VLEOH� FRUUHODWLRQV�EHWZHHQ�D� VLQJOH� VSHFLHV� DQG� WKH�HQ�
GROLWKLF� KROH
V� SDUDPHWHUV� �W\SH� RI� VKHOO��ZLGWK�� OHQJWK�
SRVLWLRQ�DQG�LQFOLQDWLRQ�RI�WKH�KROH���7KHVH�REVHUYDWLRQV

ZHUH�FDUULHG�RXW�LQ�WKH�QDWXUDO�HQYLURQPHQW�DQG�GXULQJ
ODERUDWRU\�H[SHULPHQWV��DV�ZHOO�

'XULQJ�WKH�VWXG\�SHULRG�D�WRWDO�RI����EOHQQLHV�VSHFLHV
ZHUH�UHFRUGHG�LQ�WKH�6ORYHQLDQ�FRDVWDO�VHD��ZLWK�WKH�XVH
RI�WKH�DERYH�PHQWLRQHG�QRQ�GHVWUXFWLYH�PHWKRGV��$OO���
VSHFLHV�ZHUH�GHWHFWHG�XVLQJ�WKH�DOO�RFFXUUHQFH�VDPSOLQJ
PHWKRG��ZKLFK�VKRZHG� WKH�EHVW� UHVXOWV�ZLWK� WKH� ORZHVW
VDPSOLQJ�HIIRUW�LQ�WHUPV�RI�QXPEHU�RI�VXUYH\V��7KH�SUHV�
HQFH�RI�WKH�FU\SWREHQWKLF�VSHFLHV�3��]YRQLPLUL�ZDV�FRQ�
ILUPHG� RQO\� ZLWK� WKH� DOO�RFFXUUHQFH� VDPSOLQJ� PHWKRG�
7KH�KLJKHVW�QXPEHU�RI�VSHFLHV�ZDV�UHFRUGHG�LQ�WKH�ILUVW
PHWHU� RI� GHSWK�� ZKHUH� ��� VSHFLHV� ZHUH� SUHVHQW�� 7KH
QXPEHU�RI�VSHFLHV�WKHQ�GHFUHDVHG�WRZDUG�GHHSHU�ZDWHUV�

)RXU� VSHFLHV� RI� EOHQQLHV� VKRZHG� WKHPVHOYHV� WR� EH
LQGLVFULPLQDWH�LQ�WKHLU�PLFURKDELWDW�FKRLFH��DV�WKH\�ZHUH
IRXQG� LQ� ��� WR� ���� RI� WKH� LQVSHFWHG� PLFURKDELWDWV�
7KHVH� VSHFLHV� LQFOXGH� 3�� LQFRJQLWXV�� /�� GDOPDWLQXV�� $�
VSK\Q[� LQ�3��URX[L��7HQ�VSHFLHV�ZHUH�FODVVLILHG�DV�LQIUH�
TXHQW�� DV� WKH\� ZHUH� UHFRUGHG� LQ� OHVV� WKHQ� ���� RI� WKH
PLFURKDELWDWV�

$� &DQRQLFDO� &RUUHVSRQGHQFH� $QDO\VLV� �&&$�� ZDV
FDUULHG� RXW� LQ� RUGHU� WR� GHWHUPLQH� WKH� GLVWULEXWLRQ� DQG
FRGHSHQGHQFH�RI����EOHQQLHV� VSHFLHV�ZLWK���� HQYLURQ�
PHQWDO� YDULDEOHV��7KH� UHVXOWV� VKRZ� WKDW� WKH� VWUXFWXUH� RI
WKH�EOHQQLHV�DVVHPEODJH�LQ�WKH�6ORYHQLDQ�VHD�LV�DIIHFWHG
E\� D� ODUJH� QXPEHU� RI� LQWHUSOD\LQJ� IDFWRUV�� 7KH� ERWWRP
FRPSRVLWLRQ�� GHSWK�� EHQWKLF� IORUD� DQG� IDXQD�� LQFRUSR�
UDWLQJ�ERWK�ELRWLF�DQG�DELRWLF�YDULDEOHV��DUH�VRPH�RI�WKH
IDFWRUV� UHVSRQVLEOH� IRU� WKH� GLVWULEXWLRQ� RI� FRDVWDO� EOHQ�
QLHV�� 6SHFLHV� LQKDELWLQJ� VKDOORZ�ZDWHUV� VKRZHG� D� KLJK
SRVLWLYH�FRUUHODWLRQ�ZLWK�ERXOGHUV� ELJJHU� WKDQ���P�� WKH
SUHVHQFH�RI�PXVVHOV� DQG�FLUULSHGV�� DQG� WKH�SUHVHQFH�RI
HPSW\� KROHV� H[FDYDWHG�E\� WKH� GDWH�PXVVHO�� 6SHFLHV� LQ�
KDELWLQJ� GHHSHU�ZDWHUV� VKRZHG� D� KLJK� FRUUHODWLRQ�ZLWK
SUHFRUDOOLJHQRXV� IRUPDWLRQV�� ZKLFK� DUH� IUHTXHQW� RQ� D
KDUG�ERWWRP�EHORZ���P�GHSWK�

'XULQJ�WKH�VXUYH\V������LQGLYLGXDOV�IURP����EOHQQLHV
VSHFLHV� ZHUH� UHFRUGHG� LQ� GZHOOLQJ� SODFHV�� ZKLFK� DUH
PRVWO\� XVHG� DV� QHVWV�� 6PDOO� EHQWKLF� ILVK� DUH� QHVWLQJ� LQ
KROHV�DQG�FUHYLFHV�LQ�RUGHU�WR�GHIHQG�WKHPVHOYHV�DQG�WKH
IHUWLOL]HG� HJJV� IURP� SUHGDWRUV�� +ROHV�� ZKLFK� KDYH� QDU�
URZHU�HQWUDQFHV�WKDQ�FUHYLFHV��HQDEOH�WKH�WHUULWRULDO�PDOH
WKDW�LV�LQVLGH�WR�SUHYHQW�WKH�HQWU\�RI�RWKHU�PDOHV��DQG�WKXV
WR�GHIHQG�LWV�KROH��6SHFLHV�IRXQG�LQ�FUHYLFHV�RU�LQ�SODFHV
DPRQJ�ERXOGHUV�ZHUH�RQO\�UDUHO\�UHFRUGHG�LQ�QHVWV��6SH�
FLHV�VSHFLILF�GLIIHUHQFHV� LQ� WKH�XWLOL]DWLRQ�RI�KROHV�ZHUH
IRXQG�IRU�VSHFLHV�WKDW�QHVW�LQ�HQGROLWKLF�KROHV��7KH�UHVXOWV
VKRZ� WKDW� VRPH� VSHFLHV� �/�� GDOPDWLQXV� DQG� $�� VSK\Q[�
FKRRVH�KROHV�WKDW�DUH�OLWWOH�ODUJHU�WKDQ�WKHLU�KHDGV��ZKLFK
SUHYHQW�VPDOO�PDOHV�IURP�EHLQJ�GLVORGJHG�E\�ELJJHU�RQHV�
/�� GDOPDWLQXV� ZDV� UHFRUGHG� LQ� GDWH�PXVVHOV¤� KROHV�� LQ
KROHV�ERUHG�E\�*��GXELD��DQG�LW�ZDV�WKH�RQO\�VSHFLHV�DOVR
IRXQG�LQ�KROHV�PDGH�E\�WKH�\HOORZ�ERULQJ�VSRQJH�&OLRQH
FHODWD�� ZKLFK� HQDEOH� WKH� VPDOOHVW� $GULDWLF� EOHQQ\� WR
DYRLG� LQWHUVSHFLILF�FRPSHWLWLRQ� IRU� WKH�KROH��7ZR�ELJJHU
VSHFLHV� �3�� URX[L�DQG�3�� ]YRQLPLUL���ZKLFK� DUH�SUREDEO\
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OHVV�H[SRVHG� WR� LQWUDVSHFLILF� FRPSHWLWLRQ� IRU�KROHV�� DOVR
FKRRVH�KROHV�ZLWK�DQ�HQWUDQFH�GLDPHWHU� WZLFH�DV�ELJ�DV
WKHLU� KHDG� GLDPHWHU�� 3�� ]YRQLPLUL� DOVR� RFFXSLHV� KROHV
PXFK�ORQJHU�WKDQ�LWV�ERG\��ZKLOH�WKH�PDMRULW\�RI�VPDOOHU
HQGROLWKLF�VSHFLHV�GZHOO� LQ�KROHV� WKDW�DUH�DSSUR[LPDWHO\
DV� ORQJ� DV� WKHLU� ERG\�� 6SHFLHV� OLYLQJ� LQ� VKDOORZ�ZDWHUV
SUHIHU� VXQQ\� KROH� SRVLWLRQV�� ZKLOH� 3�� URX[L� DQG� 3�
]YRQLPLUL�ZHUH�PRVWO\� IRXQG� LQ� WKH� VKDGH� RI� ERXOGHUV
DQG� URFNV�� $�� VSK\Q[��ZKLFK� OLYHV� LQ� WKH�PHGLROLWWRUDO
EHOW��DYRLGV�FRPSHWLWLRQ�ZLWK�RWKHU�VSHFLHV�E\�FKRRVLQJ
YHUWLFDO� KROHV��ZKLOH� RWKHU� VSHFLHV�PRVWO\� RFFXS\� KRUL�
]RQWDO�KROHV�

6L[�PDOHV�RI�3��]YRQLPLUL�DQG���PDOHV�RI�3��LQFRJQLWXV
ZHUH�XVHG� LQ� ODERUDWRU\�H[SHULPHQWV��'XULQJ��� VHULHV�RI
H[SHULPHQWV�ZH�IRXQG�D�SRVLWLYH�FRUUHODWLRQ�EHWZHHQ�WKH
UDQN��WKH�GRPLQDQFH��RI�PDOHV�DQG�WKH�DFFHVV�WR�WKH�KROH�
2XU� ILQGLQJV�FRQILUP� WKH� WKHVLV�RI��ZLGH� WHUULWRULDOLW\��� LQ
ZKLFK�D�PDOH�GHIHQGV�D�QHW�RI�KROHV�DQG�QRW�MXVW�RQH�KROH
LQ�KLV�WHUULWRU\��3��]YRQLPLUL�SUHGRPLQDWHV�RYHU�3�� LQFRJ�
QLWXV��,Q�WKH�QDWXUDO�HQYLURQPHQW�3��]YRQLPLUL�GZHOOV�LQ�D
VPDOOHU�QXPEHU�RI�PLFURKDELWDWV� WKHQ�3�� LQFRJQLWXV��)RU
WKLV�UHDVRQ��LW�KDV�WR�GHIHQG�PRUH�VXFFHVVIXOO\�LWV�RZQ�WHU�
ULWRU\�DQG�QHVWV�WKDQ�3��LQFRJQLWXV��ZKLFK�LV�D�ZLGHO\�GLV�
WULEXWHG�VSHFLHV�DQG�FRXOG�ILQG�QHVWLQJ�KROHV� LQ�YHU\�GLI�
IHUHQW�PLFURKDELWDWV�

7KH�UHVXOWV�RI�VLQJOH�VSHFLHV�H[SHULPHQWV�FRQILUP�RXU
ILHOG�REVHUYDWLRQV��LQ�ZKLFK�3��]YRQLPLUL�DQG�3��LQFRJQL�
WXV�PDOHV�FKRRVH�WKH�ZLGHVW�DYDLODEOH�KROHV��%RWK�VSHFLHV
GZHOO� LQ�KROHV� WKDW�DUH� ORQJHU� WKDQ� WKHLU�ERGLHV�� ,Q� WZR�
VSHFLHV�H[SHULPHQWV��PDOHV�RI�3�� LQFRJQLWXV�ZHUH� IRUFHG
WR�RFFXS\� WKH� VKRUWHVW�KROHV��ZKLFK� FRQILUPV� WKH�GRPL�
QDQFH�RI�3��]YRQLPLUL��'XULQJ� WKH� VHULHV�RI� H[SHULPHQWV
ZLWK�GLIIHUHQWO\� LQFOLQHG�KROHV� LQ� WKH�DTXDULXP�� WKH� WZR
GRPLQDQW�PDOHV�PRVWO\� RFFXSLHG� KRUL]RQWDO� KROHV� DQG
KROHV�ZLWK������RI�LQFOLQDWLRQ�

7KH�GLVVHUWDWLRQ�JLYHV�QHZ�NQRZOHGJH�RQ�WKH�HFRORJ\
RI� EOHQQLHV� DQG� DOVR� XVHIXO� LQIRUPDWLRQ� DERXW� WKH� HFR�
ORJLFDO� FRQGLWLRQV� RI� KDUG� ERWWRP�PLFURKDELWDWV� LQ� WKH
PDULQH�FRDVWDO�DUHD��7KHVH�NLQGV�RI�KDELWDWV�DUH�YHU\� LP�
SRUWDQW�QRW�RQO\� IRU�EOHQQLHV��EXW�DOVR� IRU� WKH�ZKROH� ILVK
DVVHPEODJH�DQG�EHQWKLF�IORUD�DQG�IDXQD�
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'LQRIODJHOODWHV�DUH� LPSRUWDQW�PHPEHUV�RI� WKH�SK\WR�

SODQNWRQ�FRPPXQLW\� LQ� WKH�FRDVWDO�VHD�� ,Q� WHPSHUDWH� UH�
JLRQV��GLQRIODJHOODWHV�DFKLHYH�PD[LPDO�DEXQGDQFH�LQ�WKH
ODWH� VSULQJ�DQG� VXPPHU�SHULRG��7KH\�DUH�JHQHUDOO\�ZHOO
DGDSWHG� WR� HQYLURQPHQWV�ZLWK� ORZ� WXUEXOHQFH� DQG� ORZ
QXWULHQW� FRQFHQWUDWLRQV�� 7KHLU� GLUHFWLRQDO� VZLPPLQJ
DELOLW\�LV�RQH�RI�DGDSWDWLRQ�VWUDWHJLHV�WR�RYHUFRPH�VFDUFH
QXWULHQW�DYDLODELOLW\��'LHO�YHUWLFDO�PLJUDWLRQV� WKURXJK� WKH
ZDWHU�FROXPQ�DOORZ�GLQRIODJHOODWHV�DQ�DGHTXDWH�QXWULHQW
XSWDNH��DV�ZHOO�DV�WR�DYRLG�JUD]LQJ�DQG�KLJK�OLJKW�LQWHQVL�
WLHV��7KH�DELOLW\� WR�DFWLYHO\�FKRRVH� WKHLU�GHSWK� LV�DQ� LP�
SRUWDQW� FRQWULEXWLQJ� IDFWRU� WR� GLQRIODJHOODWH� EORRP� IRU�
PDWLRQ�� EXW� GLIIHUV� DPRQJ� GLIIHUHQW� VSHFLHV� DQG� XQGHU
GLIIHUHQW� HQYLURQPHQWDO� FRQGLWLRQV�� 'LQRIODJHOODWHV
EORRPV�PD\� VRPHWLPHV�KDYH�KDUPIXO� FRQVHTXHQFHV�RQ
PDULQH�HFRV\VWHP�DQG�KXPDQV��$PRQJ�YDULRXV� W\SHV�RI
LQWR[LFDWLRQ�� WZR�DUH�RI�PDMRU� LPSRUWDQFH� LQ� WKH�*XOI�RI
7ULHVWH��DV�WKHLU�FDXVDWLYH�RUJDQLVPV�DUH�FRPPRQO\�IRXQG
LQ� WKH�QRUWKHUQ�$GULDWLF�� )LUVW� LV�GLDUUKHWLF� VKHOOILVK� SRL�
VRQLQJ��'63���ZKLFK�LV�FDXVHG�PDLQO\�E\�YDULRXV�VSHFLHV
RI�WKH�JHQXV�'LQRSK\VLV��6HFRQG��DQG�PRUH�GDQJHURXV��LV
SDUDO\WLF� VKHOOILVK�SRLVRQLQJ� �363�� FDXVHG�E\� VRPH� VSH�
FLHV�RI� WKH�JHQXV�$OH[DQGULXP��$W�VKHOOILVK� IDUPV�RQ� WKH
6ORYHQLDQ�FRDVW��'63�RFFXUV�DOPRVW�HYHU\�\HDU��DQG� UH�
VXOWV� LQ�WKH�EDQ�RQ�VKHOOILVK�VDOH��363��KRZHYHU��KDV�QRW
EHHQ�REVHUYHG�LQ�WKLV�DUHD�WKXV�IDU��GHVSLWH�WKH�SHUVLVWHQW
RFFXUUHQFH�RI�$OH[DQGULXP� LQ�ZDWHU� VDPSOHV��5HFHQWO\�
WKHUH� KDV� EHHQ� D� JURZLQJ� LQWHUHVW� LQ� QHZ� WR[LQ� W\SHV�
VXFK�DV� WKH�\HVVRWR[LQV��7KH\�DUH�SURGXFHG�E\�/LQJXOR�
GLQLXP�SRO\HGUXP�DQG�3URWRFHUDWLXP� UHWLFXODWXP� UHJX�
ODUO\� IRXQG� LQ� WKH�SK\WRSODQNWRQ�FRPPXQLW\�RI� WKH�*XOI
RI�7ULHVWH�

7KH�DLP�RI� WKH�VWXG\�ZDV� WR�DGYDQFH� WKH�NQRZOHGJH
RI�GLQRIODJHOODWH�HFRORJ\� LQ� WZR�ZD\V�� ,Q� WKH� ILUVW�SODFH�
ORQJ�WHUP� GDWD�ZHUH� DQDO\]HG� LQ� RUGHU� WR� XQFRYHU� VHD�
VRQDO�RFFXUUHQFH�SDWWHUQV�RI� WR[LF�GLQRIODJHOODWHV�DQG� WR
GHWHUPLQH� WKH�SUHGLFWDELOLW\�RI�VXFFHVVLRQ�RI�PRVW�UHFXU�
UHQW� 'LQRSK\VLV� VSHFLHV�� 6HD� ZDWHU� ZDV� VDPSOHG� IURP
����� WR������DQG�H[DPLQHG�ZLWK� WKH�XVH�RI�DQ� LQYHUWHG
PLFURVFRSH��'DWD� IURP�GLIIHUHQW�GHSWKV�DW� WZR� VDPSOLQJ
VLWHV� LQ� WKH� YLFLQLW\� RI� VKHOOILVK� IDUPV� ZHUH� FRPSDUHG�
&RUUHODWLRQV� EHWZHHQ� VRPH� HQYLURQPHQWDO� SDUDPHWHUV
DQG� WKH� DEXQGDQFH� RI� WR[LF� VSHFLHV� IRU� WKH� \HDU� ����
ZHUH�LQYHVWLJDWHG�DV�ZHOO��7KH�RFFXUUHQFH�SDWWHUQ�RI�PRVW
IUHTXHQW�DQG�DEXQGDQW�'LQRSK\VLV�VSHFLHV�ZDV�DQDO\]HG
XVLQJ�WKH�67$7,6�PXOWLYDULDWH�DQDO\VLV��6HFRQGO\��WR�DVVHV
WKH�DELOLW\�RI� WKH�GLQRIODJHOODWH�VSHFLHV� WR�SHUIRUP�DFWLYH
YHUWLFDO�PRYHPHQWV��WZR����KRXU�VDPSOLQJV�RI�WKH�ZDWHU
FROXPQ�ZHUH�FDUULHG�RXW�� ,Q�RUGHU� WR� LQFOXGH� WKH� HQWLUH
VHW�RI�HQYLURQPHQWDO� VWUHVVHV� WKDW�GLFWDWH� WKH�RUJDQLVPV¤
UHVSRQVH��VDPSOLQJ�LQ�WKH�QDWXUDO�ZDWHU�HQYLURQPHQW�ZDV
FKRVHQ��6DPSOHV�ZHUH�WDNHQ�DW���KRXU� LQWHUYDOV�DW�GLIIHU�
HQW�GHSWKV��7KH� ILUVW����KRXU�VDPSOLQJ�ZDV�SHUIRUPHG� LQ
1RYHPEHU� GXULQJ� D� SHULRG� RI� D� PL[HG� ZDWHU� FROXPQ�
ZKLOH� WKH� VHFRQG�ZDV� SHUIRUPHG� XQGHU� VWUDWLILHG�ZDWHU
FROXPQ�FRQGLWLRQV�LQ�-XQH��&RPELQLQJ�WKH�ILQGLQJV�IURP
WKH�WZR�SDUWV�RI�WKLV�VWXG\��LPSURYHPHQWV�ZHUH�VXJJHVWHG


