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Introduction 

%LRGLYHUVLW\�FDQ�EH�GH¿QHG�DV�WKH�YDULDELOLW\�RI�OLYLQJ�RUJDQLVPV�IURP�DOO�
VRXUFHV�DQG�WKH�HFRORJLFDO�FRPSOH[HV�WKH\�DUH�D�SDUW�RI��VXFK�DV�GLYHUVLW\�
EHWZHHQ�VSHFLHV�DQG�HFRV\VWHPV��DQG�ZLWKLQ�VSHFLHV��7LWOH\�HW�DO����������
0RVW� GLYHUVLW\� LV� GLVFXVVHG� DW� WKH� VSHFLHV� OHYHO�� DV� WKDW� LV� WKH� FRPSOH[�
WKDW� FRUUHODWHV�EHVW�ZLWK�VSHFLHV� ULFKQHVV��6SHFLHV� ULFKQHVV�RQ� WKH�RWK-
HU�KDQG� LV� WKH�QXPEHU�RI�GLႇHUHQW�VSHFLHV� WKDW�DUH�SUHVHQW� LQ�D�VSHFL¿F�
DUHD��6SHFLHV�ULFKQHVV�LV�D�JRRG�PHDVXUH�RI�VSHFLHV�ELRGLYHUVLW\�EHFDXVH�
LW�SURYLGHV�UHVHDUFKHUV�RU�VFLHQWLVWV�ZLWK�D�PHDVXUH�RI�KRZ�DVVRUWHG�D�SRS-
XODWLRQ�LV��6SHFLHV�ULFKQHVV�DFURVV�UHJLRQV�FDQ�RQO\�EH�FKDQJHG�DQG�H[-
SODLQHG�EDVHG�RQ�VSHFLDWLRQ��H[WLQFWLRQ��DQG�GLVSHUVDO��3\URQ�DQG�:LHQV��
�������2QFH�WKHUH�LV�D�JHQHUDO� LGHD�RI�KRZ�PDQ\�GLႇHUHQW�VSHFLHV�WKHUH�
DUH�SUHVHQW�LQ�WKH�UHJLRQ�RI�VWXG\��VSHFLHV¶�DEXQGDQFH�FDQ�EH�REVHUYHG��
6SHFLHV¶�DEXQGDQFH�LV�D�PHDVXUH�RI�KRZ�PDQ\�LQGLYLGXDOV�WKHUH�DUH�IURP�
RQH�VSHFLHV�UHODWLYH�WR�WKH�HQWLUH�SRSXODWLRQ��7KHVH�FRQFHSWV�FDQ�EH�XVHG�
WR�XQGHUVWDQG�FRPSOH[�KDELWDWV�DQG�SURYLGH�UHDVRQV�IRU�YDULHG�ELRGLYHU-
VLW\� DFURVV� QXPHURXV� UHJLRQV� VXFK� DV� WKH� WURSLFV� RU� WHPSHUDWH� ]RQHV��

7URSLFDO�UHJLRQV�WHQG�WR�EH�KXPLG��ZHW��DQG�FRQVLVW�RI�VDYDQQDKV�DQG�
UDLQIRUHVWV��5RPHU���������7KH\�WHQG�EH�ORFDWHG�DW�ORZHU�ODWLWXGHV�QHDU�WKH�
HTXDWRU�ZKHUH�WKHUH�DUH�ODUJH�DPRXQWV�RI�UDLQIDOO��KLJK�WHPSHUDWXUHV��DQ�
DEXQGDQFH�RI�ZDWHU��DQG�SURGXFWV�RI�ELRORJLFDO�GHFD\��5RPHU���������2Q�
WKH�RWKHU�KDQG��WHPSHUDWH�UHJLRQV�DUH�GH¿QHG�DV�KDYLQJ�PRGHUDWH�DQQXDO�
WHPSHUDWXUHV�DQG�WHQG�WR�KDYH�IRXU�GLVWLQFW�VHDVRQV�WKURXJKRXW�WKH�\HDU�
�3UDWRORQJR�HW�DO����������7URSLFDO�HQYLURQPHQWV�DUH�VDLG�WR�EH�PRUH�VWDEOH�
DQG�DUH�DVVRFLDWHG�ZLWK�VWDEOH�FOLPDWLF� IDFWRUV��ZKLOH�WHPSHUDWH�HQYLURQ-
PHQWV�FRQVLVW�RI�D�ZLGHU�UDQJH�RI�FOLPDWHV�WKDW�FDQ�YDU\�EDVHG�RQ�WKH�WLPH�
RI�WKH�\HDU�DQG�DUH�IRXQG�LQ�PRUH�ORFDWLRQV��5RPHU��������3UDWRORQJR�HW�
DO�����������'XH�WR�WKH�YDU\LQJ�OHYHOV�RI�VWDELOLW\�WKDW�WKH�WZR�HQYLURQPHQWV�
FDQ�SURYLGH�� LW�FUHDWHV�TXHVWLRQV�DV� WR�ZKLFK�UHJLRQV�DUH�SURQH� WR�PRUH�
VSHFLDWLRQ� HYHQWV� DQG� ZKLFK� UHJLRQV� FDQ� VXSSRUW� D� ODUJHU� ELRGLYHUVLW\��

%LRGLYHUVLW\� YDULHV� IURP� UHJLRQ� WR� UHJLRQ�DQG�D�PDMRU� WKHPH�ZLWKLQ� LV�
WKH�GHEDWH�RI�ZK\�VSHFLHV�GLYHUVLW\�LV�KLJKHU�LQ�WURSLFDO�UHJLRQV�FRPSDUHG�
WR�WHPSHUDWH�UHJLRQV��7KHUH�DUH�RYHU�����WHVWHG�K\SRWKHVHV�WKDW�WDNH�WKLV�
TXHVWLRQ� LQWR�DFFRXQW�DQG�WU\�WR�H[SODLQ�WKLV�SKHQRPHQRQ��:LHQV�HW�DO����
�������$�PDMRU�LGHD�WKDW�LQYROYHV�QXPHURXV�K\SRWKHVHV�LV�WKDW�WURSLFDO�UH



�����GLOXWLRQ�ZDV�VKDNHQ�WKRURXJKO\�DQG�WKHQ����X/�ZDV�SLSHWWHG�RXW�DQG�
RQWR�WKH�VXUIDFH�RI�D�SUH�ODEHOHG�76$�SODWH������VWHULOH�JODVV�EHDGV�ZHUH�
DGGHG�WR�WKH�76$�SODWH�DQG�WKH�SODWH�ZDV�URWDWHG�WR�VSUHDG�WKH�VXVSHQVLRQ�
RYHU�WKH�HQWLUH�VXUIDFH�RI�WKH�DJDU��7KH�EHDGV�ZHUH�WKHQ�GXPSHG�RXW�RI�WKH�
SODWH�DQG�LQWR�D�ZDVWH�MDU��7KLV�SURFHGXUH�ZDV�UHSHDWHG�IRU�HDFK�VDPSOH��
$OO�WKH�WXEHV�ZHUH�VDYHG�DQG�UHIULJHUDWHG�LQ�FDVH�RI�SODWH�HUURUV��2QFH�DOO�
WKH� SODWHV� ZHUH� FRPSOHWHG�� SDUD¿OP� ZDV� ZUDSSHG� DURXQG� WKH� HGJHV� WR�
VHDO�HDFK�RQH�DQG�WKHQ�WKH\�ZHUH�LQYHUWHG�DQG�SODFHG�LQ�D����&�LQFXEDWRU��
ZKLFK�RFFXUUHG�DW�����SP��7KH�SODWHV�ZHUH�¿UVW�FKHFNHG�DIWHU����KRXUV�
DQG�HYHU\�VXEVHTXHQW����KRXUV�XQWLO�HQRXJK�EDFWHULD�JUHZ�IRU�DQDO\VLV��
$IWHU���GD\V�LQ�WKH�LQFXEDWRU��HQRXJK�EDFWHULD�JUHZ��SLFWXUHV�ZHUH�WDNHQ�
RI�HDFK�SODWH��DQG�SODWHV�ZHUH�SODFHG� LQ�D�UHIULJHUDWRU� WR�SUHYHQW� IXUWKHU�
EDFWHULD�JURZWK�DQG�WR�KDYH�DV�D�UHVRXUFH��(DFK�SODWH�ZDV�DQDO\]HG�IRU�
EDFWHULDO�JURZWK�DQG�DOO�WKH�GLႇHUHQW�EDFWHULDO�VSHFLHV�ZHUH�GLႇHUHQWLDWHG�
E\�FRORU��VKDSH��DQG�VL]H��DQG�WKHQ�JLYHQ�D� OHWWHU�FRGH�IRU�HDV\�UHIHUUDO��

$� WZR�VDPSOH� SDLUHG� W�WHVW� IRU� PHDQV� ZDV� SHUIRUPHG� IRU� WKH� PHDQ�
EDFWHULDO� VSHFLHV� ULFKQHVV� SUHVHQW� LQ� WKH� FRQFKD� DQG� EHOO\� EXWWRQ�� 7KH�
6KDQQRQ�:LHQHU� GLYHUVLW\� LQGH[� ZDV� FDOFXODWHG� IRU� HDFK� VDPSOH� DQG�
WKHQ�WKH�PHDQ� LQGH[�YDOXH�ZDV�FDOFXODWHG� IRU� WKH�FRQFKD�DQG�EHOO\�EXW-
WRQ��$� WZR�VDPSOH� SDLUHG� W�WHVW� IRU� PHDQV� ZDV� SHUIRUPHG� IRU� WKH� PHDQ�
6KDQQRQ�:LHQHU� GLYHUVLW\� LQGH[� YDOXH� IRU� WKH� FRQFKD� DQG� EHOO\� EXWWRQ�

 

Table 1: 7DEOH� VKRZLQJ� WKH� ��� GLႇHUHQW� EDFWHULDO� VSHFLHV� IRXQG�
LQ� WKH� FRQFKD� RI� WKH� HDU� DQG� EHOO\� EXWWRQ� RI� ��� VDPSOHG� LQGLYLGX-
DOV�� 7KH� VSHFLHV� DUH� LGHQWL¿HG� E\� WKHLU� FRORU�� VKDSH�� DQG� VL]H�� DQG�
WKHQ� WKH� EDFWHULDO� VSHFLHV� DUH� JLYHQ� D� OHWWHU� FRGH� IRU� HDV\� UHIHUUDO��
7KH� VLWH� LQ� ZKLFK� WKH� EDFWHULDO� VSHFLHV� ZDV� IRXQG� LV� DOVR� UHFRUGHG��

Results
��� GLႇHUHQW� EDFWHULDO� VSHFLHV� ZHUH� IRXQG� EHWZHHQ� WKH� EHOO\� EXWWRQ�

DQG�WKH�FRQFKD�RI� WKH�HDU� IRU����VDPSOHG� LQGLYLGXDOV��:H�RUJDQL]HG�WKH�
EDFWHULDO� VSHFLHV� E\� FRORU�� VKDSH�� DQG� VL]H� �7DEOH� ���� 2I� WKRVH� ��� VSH-
FLHV����ZHUH�XQLTXH�WR�MXVW�WKH�EHOO\�EXWWRQ�DQG���ZHUH�XQLTXH�WR�MXVW�WKH�
FRQFKD� �7DEOH� ���� 7KHUH� ZDV� D� ORW� RI� YDULDELOLW\� IRU� WKH� QXPEHU� RI� VSH-
FLHV� IRXQG�RQ�HDFK�SODWH�EXW� WKH�PRVW�VSHFLHV�SUHVHQW�RQ�D�VLQJOH�FRQ-
FKD� VDPSOH� SODWH� ZDV� ��� ZKLOH� IRU� D� VLQJOH� EHOO\� EXWWRQ� VDPSOH� SODWH� LW�
ZDV���VSHFLHV��7KH�DYHUDJH�QXPEHU�RI�EDFWHULDO�VSHFLHV�SUHVHQW�RQ�WKH�
FRQFKD� SODWHV� ZDV� ���� VSHFLHV� ZKLOH� WKH� DYHUDJH� ZDV� ���� VSHFLHV� IRU�
WKH�EHOO\�EXWWRQ�SODWHV��)LJ������$�SDLUHG�WZR�VDPSOH�W�WHVW�ZDV�SHUIRUPHG�
IRU� WKH� DYHUDJH� QXPEHU� RI� EDFWHULDO� VSHFLHV� SUHVHQW� RQ� FRQFKD� YHUVXV�
EHOO\�EXWWRQ�SODWHV�EXW� LW�ZDV�QRW�VLJQL¿FDQW��W��� ����������S� ����������
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Figure 2: %DU� JUDSK� VKRZLQJ� WKH� QXPEHU� RI� SODWHV� LQ� ZKLFK� EDF-
WHULDO� VSHFLHV� ZHUH� IRXQG� LQ� WKH� FRQFKD� RI� WKH� HDU� DQG� WKH� EHO-
O\� EXWWRQ� RI� ��� VDPSOHG� LQGLYLGXDOV�� 7KH� EOXH� EDUV� UHSUHVHQW�
WKH� FRQFKD� ZKLOH� WKH� RUDQJH� EDUV� UHSUHVHQW� WKH� EHOO\� EXWWRQ��

Figure 3:� %DU� JUDSK� FRPSDULQJ� WKH� QXPEHU� RI� EHOO\� EXWWRQ� DQG� FRQ-
FKD� SODWHV� RI� ��� LQGLYLGXDOV� WKDW� KDG� RQH� RU� OHVV� EDFWHULDO� VSHFLHV�
SUHVHQW� DQG� PRUH� WKDQ� RQH� EDFWHULDO� VSHFLHV� SUHVHQW�� %OXH� EDUV� UHS-
UHVHQW� WKH� FRQFKD� ZKLOH� RUDQJH� EDUV� UHSUHVHQW� WKH� EHOO\� EXWWRQ�

Figure 4:�%DU�JUDSK�VKRZLQJ� WKH�DEXQGDQFH�RI� EDFWHULDO� VSHFLHV� IRXQG�
LQ� WKH� FRQFKD� DQG� EHOO\� EXWWRQ� RI� ��� VDPSOHG� LQGLYLGXDOV�� %OXH� EDUV�
UHSUHVHQW� WKH� FRQFKD� ZKLOH� RUDQJH� EDUV� UHSUHVHQW� WKH� EHOO\� EXWWRQ��

Figure 5:�%DU�JUDSK�GLVSOD\LQJ�WKH�DYHUDJH�6KDQQRQ�:LHQHU�GLYHUVLW\�LQ-
GH[�YDOXH� IRU� WKH�GLYHUVLW\�RI�EDFWHULDO� VSHFLHV�SUHVHQW� LQ���� LQGLYLGXDOV¶�
FRQFKD�DQG�EHOO\�EXWWRQ��7KH�EOXH�EDU�UHSUHVHQWV�WKH�FRQFKD�ZKLOH�WKH�RU-
DQJH�EDU�UHSUHVHQWV�WKH�EHOO\�EXWWRQ��%ODFN�OLQHV�UHSUHVHQW�VWDQGDUG�HUURU�

Discussion
%DVHG�RQ�RXU�UHVXOWV��EHOO\�EXWWRQV�KDYH�PRUH�EDFWHULD�DQG�PRUH�VSH-

FLHV�FRPSDUHG�WR�WKH�FRQFKD�RI�WKH�HDU��7KLV�LV�FRQVLVWHQW�ZLWK�RXU�K\SRWK-
HVLV�LQ�ZKLFK�ZH�SUHGLFWHG�WKH�EHOO\�EXWWRQ��DQDORJRXV�WR�D�WURSLFDO�UHJLRQ��
ZRXOG�KDYH�D�ODUJHU�EDFWHULDO�VSHFLHV�ELRGLYHUVLW\�FRPSDUHG�WR�WKH�FRQFKD��
DQDORJRXV�WR�D�WHPSHUDWH�UHJLRQ��%HOO\�EXWWRQV�QRW�RQO\�KDG�PRUH�VSHFLHV�
SUHVHQW��EXW�WKH\�DOVR�KDG�D�ODUJHU�DEXQGDQFH�RI�VSHFLHV�DQG�D�KLJKHU�VSH-
FLHV�GLYHUVLW\��)LJ����DQG�����0XFK�OLNH�D�WURSLFDO�UHJLRQ��WKH�EHOO\�EXWWRQ�FDQ�
EH�VHHQ�DW�D�ORZHU�ODWLWXGH��DV�D�µZHW¶�HQYLURQPHQW��DQG�KDV�D�PRUH�VWDEOH�
FOLPDWH��VR�DV�D�UHVXOW��LW�KDG�D�KLJKHU�EDFWHULDO�VSHFLHV�GLYHUVLW\�FRPSDUHG�
WR� WKH� FRQFKD��0XFK� OLNH�D� WHPSHUDWH� UHJLRQ�� WKH� FRQFKD� LV� DW� D�KLJKHU�
ODWLWXGH��LV�D�µGU\¶�HQYLURQPHQW��DQG�KDV�D�FKDQJLQJ�FOLPDWH�DV�LW�LV�PRUH�H[-
SRVHG�WR�H[WHUQDO�IDFWRUV�FRPSDUHG�WR�WKH�EHOO\�EXWWRQ��VR�DV�D�UHVXOW��LW�ZDV�
IRXQG�LW�KDG�OHVV�EDFWHULD�SUHVHQW�DQG�DW�D�ORZHU�GLYHUVLW\��7KHUH�ZDV�PRUH�
EDFWHULDO�VSHFLHV�IRXQG�WR�EH�XQLTXH�WR�WKH�EHOO\�EXWWRQ��VR�WKDW�FDQ�VKRZ�
WKH�EDFWHULD�FRXOG�EH�DGDSWHG� WR� WKH�EHOO\�EXWWRQ�HQYLURQPHQW��ZKHUHDV�
DOPRVW�DOO�WKH�VSHFLHV�IRXQG�LQ�WKH�FRQFKD�ZHUH�DOVR�IRXQG�LQ�WKH�EHOO\�EXW-
WRQ��ZKLFK�FDQ�VKRZ�FRQFKD�EDFWHULD�DUH�PRUH�ZLOOLQJ�WR�GLVSHUVH�RXWZDUG��
$OWKRXJK�ZH�IRXQG�RXU�GDWD�WR�VKRZ�WKH�EHOO\�EXWWRQ�KDV�PRUH�EDFWHULDO�
VSHFLHV�DQG�PRUH�GLYHUVLW\�RI�WKH�VSHFLHV��WKH�W�WHVWV�SHUIRUPHG�IRU�WKH�DY-
HUDJH�QXPEHU�RI�VSHFLHV�SHU�SODWH�DQG�WKH�DYHUDJH�6KDQQRQ�:LHQHU�GLYHU-
VLW\�LQGH[��ZHUH�QRW�VLJQL¿FDQW��7KLV�GRHV�QRW�LQYDOLGDWH�RXU�¿QGLQJV��LW�MXVW�
VKRZV�WKDW�WKH�FRQFKD�DOVR�KDV�D�VLJQL¿FDQW�QXPEHU�RI�EDFWHULDO�VSHFLHV�
DQG�GLYHUVLW\�RI�WKRVH�VSHFLHV�UHODWLYH�WR�WKH�EHOO\�EXWWRQ��MXVW�DW�D�ORZHU�OHYHO��

3UHYLRXV�VWXGLHV�KDYH�VKRZQ�WKDW�WURSLFDO�HQYLURQPHQWV�KDYH�PRUH�VSH-
FLHV�GLYHUVLW\�FRPSDUHG�WR�WHPSHUDWH�HQYLURQPHQWV��VR�ZH�FDQ�XVH�IRUPHU�
K\SRWKHVHV�DQG�IRUPHU�¿QGLQJV�WR�H[SODLQ�ZKDW�ZH�IRXQG��6SHFLHV�IRXQG�LQ�
WKH�WRSLFV�KDYH�QDUURZ�WKHUPDO�EUHDGWKV��GHFUHDVHG�GLVSHUVDO�DQG�KLJKHU�
SRSXODWLRQ�VWUXFWXUH��DQG�KLJKHU�GLYHUVLW\�DQG�VSHFLDWLRQ�UDWHV��3RODWR�HW�
DO����������7KLV�LGHD�FDQ�KHOS�H[SODLQ�ZK\�WKH�EDFWHULD�ZH�IRXQG�LQ�WKH�EHOO\�
EXWWRQ�WHQGHG�WR�VWD\�LQ�WKH�EHOO\�EXWWRQ�DQG�EHFDPH�PRUH�DEXQGDQW��$Q-
RWKHU�LGHD�IURP�WKLV�LV�WKDW�PRUH�VSHFLHV�FRXOG�KDYH�EHHQ�IRXQG�LQ�WKH�EHOO\�
EXWWRQ�EHFDXVH�RYHUWLPH�VSHFLDWLRQ�FRXOG�KDYH�RFFXUUHG�ZKLFK�FUHDWHG�GLI-
IHUHQW�ORRNLQJ�EDFWHULDO�VSHFLHV��$OVR��LI�EDFWHULD�WKDW�RULJLQDWHG�LQ�WKH�EHOO\�
EXWWRQ�GLVSHUVHG�DOO�WKH�ZD\�WR�WKH�FRQFKD��WKH\�FRXOG�KDYH�QRW�EHHQ�DEOH�
WR�VXUYLYH�WKH�GLႇHUHQW�HQYLURQPHQW��ZKLFK�FDQ�H[SODLQ�WKH�QXPEHU�RI�VSH-
FLHV�IRXQG�LQ�WKH�EHOO\�EXWWRQ�DQG�QRW�LQ�WKH�FRQFKD��2WKHU�K\SRWKHVHV�WKDW�
H[SODLQ�WKDW�WKH�WURSLFV�DUH�PRUH�VWDEOH��DQG�WKH�VSHFLHV�IRXQG�LQ�WKH�WURS-
LFV�KDYH�D�VPDOO�QLFKH�UDQJH��KDYH�PRUH�ELRWLF�LQWHUDFWLRQV��DQG�PRUH�GL-
YHUVL¿FDWLRQ�HYHQWV��/DZUHQFH�DQG�)UDVHU���������KHOS�VXSSRUW�RXU�¿QGLQJV�
DV�WKH�EHOO\�EXWWRQ�UHSUHVHQWV�D�WURSLFDO�UHJLRQ��$QRWKHU�WKLQJ�ZH�IRXQG�LV�
WKDW�HYHQ�WKRXJK�WKHUH�ZHUH�PRUH�EDFWHULDO�VSHFLHV�LQ�WKH�EHOO\�EXWWRQ��WKH�
DEXQGDQFH�ZDV�QRW�DOZD\V�ODUJH��VR�VSHFLHV�SRSXODWLRQV�ZHUH�VRPHZKDW�
VPDOO�LQ�WKH�EHOO\�EXWWRQ��7KLV�LGHD�LV�VXSSRUWHG�E\�WKH�JHQHWLF�GULIW�K\SRWK-
HVLV� LQ�ZKLFK� WURSLFDO�VSHFLHV� WHQG� WR�KDYH�VPDOO�SRSXODWLRQ�VL]HV�ZKLFK�
OHDGV� WR�JHQHWLF�GULIW�ZKLFK�FUHDWHV�VSHFLDWLRQ�DQG�KHQFH��PRUH�VSHFLHV�
�/DZUHQFH�DQG�)UDVHU���������2Q�WKH�RWKHU�KDQG��LQ�D�SUHYLRXV�VWXG\�WKDW�
IRFXVHG�RQ�SODQW�JHQHWLF�YDULDWLRQ�EHWZHHQ�WHPSHUDWH�DQG�WURSLFDO�UHJLRQV��



WKH\�IRXQG�WKDW� WKHUH�ZHUH�GLႇHUHQW�DOOHOHV�WKDW�DSSHDUHG� LQ�WKH�GLႇHUHQW�
UHJLRQV��EXW�WKH�RYHUDOO�JHQHWLF�YDULDELOLW\�UHPDLQHG�VLPLODU�LQ�ERWK�UHJLRQV��
7KH�GLYHUVLW\�RI�WKH�VSHFLHV�DQG�WKH�ULFKQHVV�ZDV�QRW�VLJQL¿FDQWO\�GLႇHUHQW�
EHWZHHQ� WKH� WZR� UHJLRQV� �/HKQHU�HW�DO��� �������7KLV�¿QGLQJ�FDQ�VXSSRUW�
WKH�IDFW�WKDW�HYHQ�WKRXJK�ZH�IRXQG�PRUH�VSHFLHV�DQG�PRUH�GLYHUVLW\�LQ�WKH�
EHOO\�EXWWRQ��LW�ZDV�QRW�VLJQL¿FDQWO\�GLႇHUHQW�FRPSDUHG�WR�WKH�FRQFKD��1X-
PHURXV�SUHYLRXV�UHVHDUFK�FDQ�VXSSRUW�RXU�¿QGLQJV�EDVHG�RQ�WKH�LGHD�WKDW�
WKH�EHOO\�EXWWRQ�LV�D�WURSLFDO�UHJLRQ�ZKLOH�WKH�FRQFKD�LV�D�WHPSHUDWH�UHJLRQ���

/RRNLQJ�LQWR�WKH�IXWXUH��ZH�FDQ�H[SDQG�RXU�¿HOG�RI�VWXG\�WR�RWKHU�ERG\�
SDUWV�WR�WHVW�DQG�REVHUYH�LI�GLႇHUHQW�UHJLRQV�RI�WKH�ERG\�\LHOG�PRUH�EDF-
WHULDO� VSHFLHV�� :H� FDQ� FRPSDUH� WKH� KDELWDW� RI� WKH� QHZ� VDPSOH� VLWH� WR�
WKH� KDELWDW� RI� WKH� EHOO\� EXWWRQ� DQG� FRQFKD� DQG� WKHQ� PDNH� SUHGLFWLRQV��
$V� ZH� KDYH� IRXQG�� UHJLRQV� WKDW� DUH� µZHW¶� WHQG� WR� KDYH� PRUH� VSHFLHV�� D�
PRUH�DEXQGDQFH�RI�VSHFLHV��DQG�D�KLJKHU� OHYHO�RI�GLYHUVLW\�FRPSDUHG�WR�
µGU\¶�UHJLRQV��:H�FDQ�XVH�WKLV�NQRZOHGJH�WR�WHVW�RWKHU�UHJLRQV�WKDW�FRXOG�
EH� µZHW¶� RU� µGU\¶� DQG� REVHUYH� LI� WKLV� LGHD� UHPDLQV� WUXH��$Q� H[DPSOH� RI� D�
GLႇHUHQW� µZHW¶�HQYLURQPHQW�FRXOG�EH� WKH�DUPSLW�ZKLOH�D�GLႇHUHQW� µGU\¶�HQ-
YLURQPHQW� FRXOG� EH� WKH� IRUHDUP��$QRWKHU� H[SDQVLRQ� RI� WKLV� VWXG\� FRXOG�
EH� WU\LQJ� WR�¿QG�HYHU\� UHJLRQ�RI� WKH�ERG\� WKDW�KDV�D�VSHFL¿F�VSHFLHV�RI�
EDFWHULD��7KLV�ZRXOG�EH�KDUG� WR�DFKLHYH��EXW� LW�ZRXOG�DOORZ�XV� WR�XQGHU-
VWDQG�KRZ�EDFWHULD�PRYHV�DURXQG�WKH�RXWVLGH�RI�WKH�KXPDQ�ERG\��%DFWH-


