
ŠŕŝűŖŚ���ŠœřŠŢŭ

ŔňţşŚŜ�Ŝŝťœť�šŒşŜŢŗŒŤŠŝŠŕňŔ�ŝŚţŤŠšŒŖ��������ŔŗţŤşŚŜ�ŜŝťœŒ�šŒşŜŢŗŒŤŠŝŠŕŠŔ�şŠűœŢŮ����� 47

WUDQVSRUWHUV�DUH�LQYHUVHO\�FRUUHODWHG�ZLWK�WKH�KLVWRORJ-
LFDO� SURJUHVVLRQ� RI� QRQDOFRKROLF� IDWW\� OLYHU� GLVHDVH��
-��*DVWURHQWHURO��������9RO������3�����²����

����3HDUVRQ�7���&DSRUDVR�-�*���<HOORZKDLU�0��HW�DO��(IIHFWV�
RI� XUVRGHR[\FKROLF� DFLG� RQ� WKH� JXW�PLFURELRPH�DQG�
FRORUHFWDO�DGHQRPD�GHYHORSPHQW��&DQFHU�0HG��������
9RO�����1R����3�����²����

����3LQWH�/���%DODEDQ�'�9���%ćLFXû�&���-LQJD�0��1RQ�DOFRKRO-
LF� IDWW\� SDQFUHDV� GLVHDVH� ³� SUDFWLFHV� IRU� FOLQLFLDQV��
5RP�-��,QWHUQ��0HG��������9RO������1R����3�����²����

����5DPNLVVRRQ�5���*DUGQHU�7��%��3DQFUHDWLF�VWHDWRVLV��DQ�
HPHUJLQJ� FOLQLFDO� HQWLW\��$P�� -��*DVWURHQWHURO�� ������
9RO�������1R�����3������²�����

����ãDUHQDF�7�0���0LNRY�0��%LOH�DFLG�V\QWKHVLV��IURP�QD-
WXUH�WR�WKH�FKHPLFDO�PRGLÀFDWLRQ�DQG�V\QWKHVLV�DQG�
WKHLU�DSSOLFDWLRQV�DV�GUXJV�DQG�QXWULHQWV��)URQW�3KDU�
PDFRO��������9RO�����3������

����6KDK�1���5RFKD�-��3���%KXWLDQL�1���(QGDVKDZ�2��1RQDO-
FRKROLF�IDWW\�SDQFUHDV�GLVHDVH��1XWU��&OLQ��3UDFW��������
9RO������6XSSO�����3��6��²6���

����6KLPD�.��5���2WD�7���.DWR�.��,��HW�DO��8UVRGHR[\FKROLF�
DFLG�SRWHQWLDWHV�GLSHSWLG\O�SHSWLGDVH��� LQKLELWRU�VLW-
DJOLSWLQ�E\�HQKDQFLQJ�JOXFDJRQ�OLNH�SHSWLGH���VHFUH-
WLRQ�LQ�SDWLHQWV�ZLWK�W\SH���GLDEHWHV�DQG�FKURQLF�OLYHU�
GLVHDVH�� D� SLORW� UDQGRPL]HG� FRQWUROOHG� DQG� DGG�RQ�
VWXG\��%0-�2SHQ�'LDEHWHV�5HV�&DUH��������9RO�����
1R����3��H�������

����6RURND�&��-���%R\HU�-��/��%LRV\QWKHVLV�DQG�WUDIÀFNLQJ�
RI�WKH�ELOH�VDOW�H[SRUW�SXPS��%6(3��7KHUDSHXWLF�LP-
SOLFDWLRQV�RI�%6(3�PXWDWLRQV��0RO��$VS��0HG��������
9RO������3���²���

����7DQJ�5���:HL�<���/L�<��HW�DO��*XW�PLFURELDO�SURÀOH�LV�DO-
WHUHG� LQ� SULPDU\� ELOLDU\� FKRODQJLWLV� DQG� SDUWLDOO\�

UHVWRUHG� DIWHU� 8'&$� WKHUDS\�� *XW�� ������ 9RO�� ����
1R����3�����²����

����7VXEDNLR�.���.LUL\DPD�.���0DWVXVKLPD�1���HW�DO��$X-
WRLPPXQH�SDQFUHDWLWLV�VXFFHVVIXOO\�WUHDWHG�ZLWK�XU-
VRGHR[\FKROLF� DFLG�� ,QWHUQ�� 0HG�� ������ 9RO�� ����
1R�����3������²�����

����7VXFKLGD�7���6KLUDLVKL�0���2KWD�7���6DNDL�.���,VKLL�6��8U-
VRGHR[\FKROLF�DFLG�LPSURYHV�LQVXOLQ�VHQVLWLYLW\�DQG�KH-
SDWLF�VWHDWRVLV�E\�LQGXFLQJ�WKH�H[FUHWLRQ�RI�KHSDWLF�OL-
SLGV� LQ� KLJK�IDW� GLHW�IHG� ..�$\� PLFH�� 0HWDEROLVP��
������9RO������1R����3�����²����

����:DUG�-�%�-���/DMF]DN�1��.���.HOO\�2��%��HW�DO��8UVRGHR[\-
FKROLF�DFLG�DQG�OLWKRFKROLF�DFLG�H[HUW�DQWL�LQÁDPPDWRU\�
DFWLRQV�LQ�WKH�FRORQ��$P��-��3K\VLRO��*DVWURLQWHVW��/LYHU�
3K\VLRO��������9RO�������1R����3��*���²*����

����:HLQJDUGHQ�$��5���&KHQ�&���=KDQJ�1��HW�DO��8UVRGHR[\-
FKROLF�DFLG�LQKLELWV�&ORVWULGLXP�GLIÀFLOH�VSRUH�JHUPLQD-
WLRQ� DQG� YHJHWDWLYH� JURZWK�� DQG� SUHYHQWV� WKH� UHFXU-
UHQFH�RI� LOHDO�SRXFKLWLV�DVVRFLDWHG�ZLWK�WKH� LQIHFWLRQ��
-��&OLQ��*DVWURHQWHURO��������9RO������1R����3�����²����

����:HQJ�6���=KRX�-���&KHQ�;���6XQ�<���0DR�=���&KDL�.��3UHY-
DOHQFH�DQG�IDFWRUV�DVVRFLDWHG�ZLWK�QRQDOFRKROLF�IDWW\�
SDQFUHDV�GLVHDVH�DQG�LWV�VHYHULW\�LQ�&KLQD��0HGLFLQH�
�%DOWLPRUH���������9RO������1R�����3��H������

����:X�<�&���&KLX�&�)���+VXHK�&�7���+VXHK�&��7��7KH�UROH�RI�
ELOH� DFLGV� LQ� FHOOXODU� LQYDVLYHQHVV� RI� JDVWULF� FDQFHU��
&DQFHU�&HOO�,QW��������9RO������3�����

����;LDQJ�=���&KHQ�<�3���0D�.�)��HW�DO��7KH�UROH�RI�XUVRGHR[-
\FKROLF�DFLG�LQ�QRQ�DOFRKROLF�VWHDWRKHSDWLWLV��D�V\VWHP-
DWLF�UHYLHZ��%0&�*DVWURHQWHURO��������9RO������3������

����<X�4���-LDQJ�=���=KDQJ�/��%LOH�DFLG�UHJXODWLRQ��$�QRYHO�
WKHUDSHXWLF� VWUDWHJ\� LQ� QRQ�DOFRKROLF� IDWW\� OLYHU� GLV-
HDVH��3KDUP��7KHU��������9RO�������3����²���
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ŠŕŝűŖŚ���ŠœřŠŢŭ

%LOH�DFLGV��QRQ�DOFRKROLF��
IDWW\�OLYHU�DQG�SDQFUHDWLF��
GLVHDVH��FKDLQHG��
E\�XUVRGHR[\FKROLF�DFLG"

1��%��*XEHUJULWV���1��9��%\HO\D\HYD���7��/��0R]K\QD�
�0HGLFDO�&HQWHU�´0HGLNDSµ��2GHVVD��8NUDLQH
�+HDOWK\�+HDUW�&HQWHU��.KDUNLY��8NUDLQH

.H\� ZRUGV�� QRQ�DOFRKROLF� IDWW\� OLYHU� GLVHDVH�� QRQ�DOFR�
KROLF�IDWW\�SDQFUHDWLF�GLVHDVH��PHWDEROLF�V\QGURPH��ELOH�
�DFLGV��XUVRGHR[\FKROLF�DFLG
1RQ�DOFRKROLF�IDWW\�OLYHU�GLVHDVH��1$)/'��DQG�QRQ�DOFRKRO-
LF� IDWW\�SDQFUHDWLF�GLVHDVH� �1$)3'��GHYHORS�DJDLQVW� WKH�
EDFNJURXQG�RI�PHWDEROLF�V\QGURPH��V\VWHPLF� LQVXOLQ� UH-
VLVWDQFH��R[LGDWLYH�VWUHVV��FKDQJHV� LQ� OLSLG�DQG�FDUERK\-
GUDWH�PHWDEROLVP��7KHUH�DUH�D�QXPEHU�RI�VLPLODULWLHV�EH-
WZHHQ�1$)/'�DQG�1$)3'��WKH�QDWXUDO�FRXUVH�RI�GLVHDVHV�
SURFHHGV�IURP�VWHDWRVLV�WKURXJK�LQÁDPPDWLRQ�WR�ÀEURVLV�
DQG�FDQFHU��RQH�RI�WKH�HWLRSDWKRJHQHWLF�IDFWRUV�LV�WKH�GLV-
EDODQFH� RI� ELOH� DFLGV� V\QWKHVLV� DQG� ORZ� H[SUHVVLRQ� RI�
IDUQHVRLG�UHFHSWRU�;��);5���2QH�RI�WKH�SRVVLEOH�PHWKRGV�RI�
WUHDWPHQW�1$)/'�DQG�1$)3'�LV�D�FRUUHFWLRQ�RI�WKH�ELRV\Q-
WKHVLV�RI�ELOH�DFLGV�DQG�LQFUHDVH�);5�H[SUHVVLRQ�ZLWK�);5�
DJRQLVWV��8UVRGHR[\FKROLF�DFLG��8'&$��LV�D�VHOHFWLYH�);5�
DJRQLVW��,W�KDV�D�PXOWLSOHG�VSHFWUXP�RI�DFWLRQV��DQWLFKROHV-
WDWLF��DQWL�DSRSWLF��DQWLR[LGDQW��F\WRSURWHFWLYH��DQWLÀEURWLF��
K\SRFKROHVWHUROHPLF�� LPPXQRPRGXODWRU\�� KHSDWRSURWHF-
WLYH��7KH�DELOLW\�RI�8'&$�FRUUHFW�OLSLG�DQG�FDUERK\GUDWH�PH-
WDEROLVP�LQ�FRPELQDWLRQ�ZLWK�DQWL�LQÁDPPDWRU\�DQG�DQWLD-
SRSWLF� �HIIHFWV�PD\�EH�RI�JUHDW� LPSRUWDQFH� IRU� WKH� WUHDW-
PHQW�RI�1$)/'�DQG�1$)3'��7KH�DUWLFOH�UHYLHZV�WKH�UHVXOWV�
RI�FOLQLFDO�DQG�H[SHULPHQWDO�VWXGLHV�GHVFULELQJ�WKH�HIÀFDF\�
RI�8'&$�LQ�1$)/'�DQG�VRPH�SDQFUHDWLF�GLVHDVHV��,W�KDV�
EHHQ�VXJJHVWHG�WKDW�WKH�WKHUDS\�RI�8'&$�FDQ�UHGXFH�WKH�
VHYHULW\�RI�1$)/'�DQG�1$)3'�DQG�LPSURYH�WKH�IXQFWLRQDO�
DFWLYLW\�RI�KHSDWRF\WHV�DQG�ơ�FHOOV��7KH�QHHG�IRU�UDQGRP-
L]HG�FOLQLFDO�WULDOV�ZDV�HPSKDVL]HG�LQ�RUGHU�WR�PDNH�DQ�LQ-
IRUPHG�GHFLVLRQ�RQ�WKH�H[SHGLHQF\�RI�LQFOXGLQJ�8'&$�LQ�
WKH�WUHDWPHQW�RI�1$)/'�DQG�1$)3'�
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