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,QYHUWHEUDWH�DQLPDOV�WKDW�OLYH�LQ�WKH�VRLO�DUH�FDOOHG�HDUWKZRUPV��'XH�WR�WKHLU�
YDULRXV� DGYDQWDJHV�� HDUWKZRUPV� DUH� LQ� KLJK� GHPDQG� ERWK� GRPHVWLFDOO\� DQG�
LQWHUQDWLRQDOO\��(DUWKZRUP�IDUPLQJ�KDV�EULJKW�SURVSHFWV�DV�DQ�H[SRUW�FRPPRGLW\��
)DFWRUV�VXFK�DV�WHPSHUDWXUH�DQG�VRLO�PRLVWXUH�JUHDWO\�DIIHFW�WKH�OLIH�RI�HDUWKZRUPV��
7KH�RSWLPDO�WHPSHUDWXUH�IRU�HDUWKZRUP�FXOWLYDWLRQ�LV�EHWZHHQ����&�WR����&��ZKLOH�
WKH� LGHDO� VRLO� PRLVWXUH� UDQJHV� IURP� ���� WR� ����� &XUUHQWO\�� PDQ\� HDUWKZRUP�
IDUPHUV�VWLOO�XVH�PDQXDO�WRROV�WR�PRQLWRU VRLO�WHPSHUDWXUH�DQG�PRLVWXUH�FRQGLWLRQV�
LQ� WKH� FXOWLYDWLRQ� PHGLD�� $Q� DXWRPDWHG� FRQWURO� V\VWHP� WKDW� FDQ� EH� PRQLWRUHG�
UHPRWHO\� WKURXJK� LQWHUQHW� RI� WKLQJV� WHFKQRORJ\� FDQ� WDNH� RQ� WKH� UROH� RI� PDQXDO�
PRQLWRULQJ�LQ�WKLV�VLWXDWLRQ��7KLV�UHVHDUFK�VKRZV�WKDW�WKH�GDOODV�'6��%���VHQVRU�
WKDW�PHDVXUHV� WHPSHUDWXUH� KDV� DQ� DFFXUDF\� YDOXH� RI� �������� WKH� VRLO�PRLVWXUH�
VHQVRU�WKDW�PHDVXUHV�VRLO�PRLVWXUH�KDV�DQ�DFFXUDF\�YDOXH�RI���������DQG�WKH�+&�
65��� XOWUDVRQLF� VHQVRU� WKDW� PHDVXUHV� WKH� ZDWHU� OHYHO� RI� WKH� UHVHUYRLU� KDV� DQ�
DFFXUDF\�YDOXH�RI���������ZLWK�D�WRWDO�RI����WHVW�GDWD��7KH�4R6�WHVW�UHVXOWV�REWDLQHG�
DQ�DYHUDJH�WKURXJKSXW�YDOXH�RI������.ELW�V��DQ�DYHUDJH�GHOD\�YDOXH�RI�����PV��DQG�
DQ�DYHUDJH�SDFNHW�ORVV�YDOXH�RI����
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