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LQFUHDVHG� GHJUHH� RI� WLVVXH� IDW� VDWXUDWLRQ�� 7KH� REVHUYHG� WHQGHQF\� IRU� OHVV� IDYRXUDEOH� KHDOWK�SDUDPHWHUV� RI� WKH� IDWW\� DFLG� SURILOH� RI� ,)� LQ� ODPEV� IHG�ZLWK� UDSHVHHG� DQG� OLQVHHG� GRHV� QRW�DJUHH�ZLWK�RXU�RZQ�ILQGLQJV��%RU\V�HW�DO��������DQG�WKH�VWXGLHV�RI�RWKHU�DXWKRUV��0DFHGR�HW�DO��������3RWND�VNL�HW�DO���������LQ�ZKLFK�WKH�UHVXOWV�ZHUH�JHQHUDOO\�EHQHILFLDO��EXW�OHVV�EHQHILFLDO�WKDQ�ZKHQ�RQO\�OLQVHHG�RU�D�JUHDWHU�SURSRUWLRQ�RI�OLQVHHG�LQ�IDWWHQLQJ�GLHWV�ZDV�XVHG�
,Q�DOO�WKH�H[SHULPHQWDO�JURXSV�&/$�ZDV�IRXQG�WR�LQFUHDVH��ERWK�LWV�SHUFHQWDJH�LQ�WRWDO�IDWW\�DFLGV� DQG� LWV� DEVROXWH� FRQWHQW� LQ� WKH�PXVFOHV� �7DE�� ���� 7KLV� GLIIHUHQFH�ZDV� QRW� VLJQLILFDQW��DOWKRXJK� LW� VKRXOG� EH� QRWHG� WKDW� JULQGLQJ� WKH� RLOVHHGV� KDG� D� FOHDU� HIIHFW� RQ� LQFUHDVLQJ� WKH�FRQWHQW�RI� WKLV�KHDOWK\�FRPSRQHQW��0XVFOHV�RI� ODPEV�IURP�JURXS�(���ZKLFK�UHFHLYHG�ZKROH�UDSHVHHG�DQG�OLQVHHG��FRQWDLQHG������PRUH�&/$�WKDQ�LQ�JURXS�&��ZKHUHDV�WKH�GLIIHUHQFHV�IRU�JURXSV�(��DQG�(������DQG������JURXQG�VHHGV��ZHUH������DQG������ UHVSHFWLYHO\�
7KH� FOHDUO\� EHQHILFLDO� HIIHFW� RI� RLOVHHGV� RQ� &/$� LQ� ,) DQG� PXVFOHV� ZDV� UHODWHG� WR� WKH�KLJKHU�FRQWHQW�LQ�WKH�H[SHULPHQWDO�GLHWV�RI�&������&�����DQG�&���� DQG�WKH�FRQFXUUHQW�ORZHU�FRQWHQW�RI�&�����DFLG��%RU\V�HW�DO���������7KLV�LV�LQ�GLVDJUHHPHQW�ZLWK�PDQ\�DXWKRUV��0LU�HW�DO��������5HNOHZVND�DQG�%HUQDWRZLF]������ ZKR�KROG�WKH�YLHZ�WKDW�OLQROHLF�DFLG�&�����LV�WKH�PDLQ�SUHFXUVRU�RI�&/$�LQ�WKH�PHDW�DQG�PLON�RI�UXPLQDQWV�

&RQFOXVLRQV���7KH XVH� LQ�FRPSOHWH�GLHWV� IRU� ODPEV�RI� IXOO�IDW�GRXEOH�ORZ� UDSHVHHG�DQG� OLQVHHG��DW� D�UDWH�RI�����DQG���� UDWLR���UHJDUGOHVV�RI� WKHLU�IRUP��ZKROH�DQG����RU������JURXQG��GLG�QRW�UHVXOW�LQ�GLIIHUHQFHV�LQ�WKH�JURZWK�UDWH�RI�WKH�ODPEV�DQG�LQ�WKH�FRQVXPSWLRQ�DQG�FRQYHUVLRQ�RI�IHHGV�DQG�QXWULHQWV�SHU�XQLW�RI�ZHLJKW�JDLQ�
���8QGHU� LQWHQVLYH� IDWWHQLQJ�RI�����7H[HO� ODPEV� WR�������NJ RI�ERG\�ZHLJKW�� WKH�XVH�RI�RLOVHHGV�KDG�D�EHQHILFLDO�HIIHFW�RQ�VHOHFWHG�SDUDPHWHUV�RI�VODXJKWHU�YDOXH�DQG�PHDW�TXDOLW\��RQ�WKH� LQFUHDVHG� GUHVVLQJ� SHUFHQWDJH� DQG� RQ� WKH� SURSRUWLRQ� DQG� GHYHORSPHQW� RI�PXVFOHV��ZLWK�JUHDWHU�IDWQHVV�RI�FDUFDVVHV�DQG�PXVFOHV�WKDW�ZDV�ZLWKLQ�WKH�RSWLPDO�UDQJH�
��� 7KH� XVH� RI� RLOVHHGV� KDG� D� IDYRXUDEOH� HIIHFW� RQ� WKH� ORZHU� FKROHVWHURO� FRQWHQW� RI� WKH�ODPEV¶�PXVFOH�WLVVXH��UHJDUGOHVV�RI�WKH�GHJUHH�WR�ZKLFK�WKH\�ZHUH�JURXQG��DQG�RQ�WKH�KLJKHU�&/$�FRQWHQW��HVSHFLDOO\�ZKHQ�XVLQJ�JURXQG�RLOVHHGV�
���1R�VLJQLILFDQW�HIIHFW�RI�XVLQJ�UDSHVHHG�DQG�OLQVHHG�RQ�IDWW\�DFLG�SURILOH�RI�LQWUDPXVFXODU�IDW� ZDV� IRXQG�� ZLWK� D� WHQGHQF\� WRZDUGV� SRRUHU� KHDOWK� TXDOLW\�� UHVXOWLQJ� SULPDULO\� IURP� WKH�
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ORZHU� SURSRUWLRQ� RI� ORQJ�FKDLQ� SRO\XQVDWXUDWHG� IDWW\� DFLGV� �&������ &����� DQG &�������HVSHFLDOO\�ZKHQ�XVLQJ�����JURXQG�VHHGV�
5HIHUHQFHV%DV 3���0RUDQG� )HKU 3� �������(IIHFW�RI�QXWULWLRQDO�IDFWRUV�RQ�IDWW\�DFLG�FRPSRVLWLRQ�RI�ODPE�IDW�GHSRVLW��/LYHVWRFN�3URGXFWLRQ��6FLHQFH���� �����%RU\V %���%RU\V $���0URF]NRZVNL 6���*U]H�NLHZLF] 6� �������7KH�FKDUDFWHULVWLF�RI�VODXJKWHU�YDOXH�DQG�PHDW�TXDOLW\�RI�PLON�W\SH�ODPEV�DQG�LWV�GLYHUVLW\�DFFRUGLQJ�WR�WKH�&/$�OHYHO�LQ�WKH�PRWKHUV¶�PLON��5RF]QLNL�,QVW\WXWX�3U]HP\VáX�0L
VQHJR�L�7áXV]F]RZHJR���� �������%RU\V %���%RU]XWD�.���%RU\V $� �������5DSRUW�QU���]�UHDOL]DFML�SURMHNWX�EDGDZF]HJR���3��=���������,QVW\WXW�=RRWHFKQLNL�.UDNyZ � %DOLFH�.UDPHU -�&�.��� )HOOQHU 9��� 'XJDQ 0�(�5��� 6DXHU )�'��� 0RVVRED 0�0��� <XUDZHF] 0�3��������(YDOXDWLRQ�DFLG�DQG�EDVH�FDWDO\VWV�LQ�WKH�PHWK\ODWLRQ�RI�PLON�DQG�UXPHQ�IDWW\�DFLGV�ZLWK� VSHFLDO� HPSKDVLV� RQ� FRQMXJDWHG� GLHQHV� DQG� WRWDO� WUDQV� IDWW\� DFLGV�� /LSLGV� ��� ���������������0DFHGR )���<DPDPRWR 6�0���0DWVXVKLWD 0���/LEHUDWR GD�5RFKD *�%���0H[LD $�$���=XQGW 0���0DFHGR 5�0�*��� 6DNDJXWL (�6� ������� )DWW\� DFLG SURILOH� LQ� /RQJLVVLPXV� OXPERUXP�PXVFOH�RI�IHHGORW�IDWWHQHG�ODPEV�ZLWK�GLHWV�FRQWDLQLQJ�GLIIHUHQW�VRXUFHV�RI�YHJHWDEOH�RLO��3URFHHGLQJV�RI���WK� ,QWHUQDWLRQDO�&RQJUHVV�RI�0HDW�6FLHQFH�DQG�7HFKQRORJ\��&DPSLQDV��%UD]LO��������0LFKDOHF�'RELMD -� �������:Sá\Z�VNDUPLDQLD�SHáQ\FK�QDVLRQ� OQX� L� U]HSDNX�QD�HIHNW\ZQR�ü�WXF]X�MDJQL�W��ZVND(QLNL�IL]MRORJLF]QH�NUZL�L� MDNR�ü�PL
VD��5R]SUDZD�GRNWRUVND��,QVW\WXW�=RRWHFKQLNL�.UDNyZ�� %DOLFH�0LU =��� 5XVKIHOGW 0�/��� 0LU 3�6��� 3DWHUVRQ /�-��� :HVHODNH 5�-� ������� (IIHFW� RI� GLHWDU\�VXSSOHPHQWDWLRQ�ZLWK�HLWKHU�FRQMXJDWHG�OLQROHLF�DFLG��&/$��RU�OLQROHLF�DFLG�ULFK�RLO�RQ�WKH�&/$�FRQWHQW�RI�ODPE�WLVVXHV��6PDOO�5XPLQDQW�5HVHDUFK����������1DZDUD :��� 2VLNRZVNL 0��� .OX] ,��� 0RGHOVND 0�� ������� :\FHQD� WU\NyZ� QD� SRGVWDZLH�EDGDQLD�ZDUWR�FL SRWRPVWZD�Z�VWDFMDFK�RFHQ\�WU\NyZ�,QVW\WXWX�=RRWHFKQLNL�]D�URN�������,QVW\WXW�=RRWHFKQLNL�.UDNyZ��QU�����2SU]�GHN -���2SU]�GHN $� �������0RG\ILNRZDQLH� VNáDGX� NZDVyZ� WáXV]F]RZ\FK�Z� WáXV]F]X�PL
VD�SU]H*XZDF]\��0HG\F\QD�:HWHU\QDU\MQD���� ����������3RWND�VNL $���V]XPDFKHU�6WUDEHO 0���&LH�ODN $���.RZDOF]\N -���8UEDQLDN 0���&]DXGHUQD 0��������7KH�HIIHFWV�RI�GLIIHUHQW�DPRXQWV�DQG�W\SHV�RI�IDW�RQ�PHDW�IDWW\�DFLG�FRPSRVLWLRQ�LQ�VKHHS��-RXUQDO�RI�$QLPDO�DQG�)HHG�6FLHQFHV��6XSSOHPHQW���������������5HNOHZVND %��� %HUQDWRZLF] (� ������� %LRDNW\ZQH� VNáDGQLNL� IUDNFML� WáXV]F]RZHM� POHND��3U]HJO�G�+RGRZODQ\���������67$7,67,&$�� 3U]HZRGQLN������� � 6WDW6RIW�6SyáND�]�R�R��.UDNyZ�
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