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7LWOH� RI� WKH� 7KHVLV�� 8WLOL]DWLRQ� RI� 6XSHULQGXFWLYH� 6\VWHP� LQ� WKH� 7UHDWPHQW� RI�
0XVFOH�,PEDODQFHV�

�

2EMHFWLYHV��7KH�DLP�RI�WKLV�WKHVLV�LV�WR�GHWHUPLQH�WKH�LPPHGLDWH�HIIHFW�RI�UHSHWLWLYH�

SHULSKHUDO�PDJQHWLF�VWLPXODWLRQ��U306��RQ�PXVFOH�VWUHQJWK�DQG�WKH�LQYROYHPHQW�RI�

VWLPXODWHG�PXVFOHV� LQ� IXQFWLRQDO�PRYHPHQW� SDWWHUQV�� )XUWKHUPRUH�� WKH� HIIHFW� RI�

UHSHWLWLYH�PDJQHWLF�VWLPXODWLRQ�RQ�ELODWHUDO�PXVFOH�DV\PPHWULHV�ZDV�LQYHVWLJDWHG��

7KH�JRDO�LV�WR�ILQG�DQVZHUV�WR�WKH�IRUPXODWHG�TXHVWLRQV�DQG�FRQILUP�RU�UHIXWH�WKH�

K\SRWKHVHV��

�

0HWKRGV��$� WRWDO�RI� �Q ����SURIHVVLRQDO�DWKOHWHV�DJHG������� ��������\HDUV�ZHUH�

LQFOXGHG�LQ�WKH�H[SHULPHQW�DQG�UDQGRPO\�GLYLGHG�LQWR�DQ�LQWHUYHQWLRQ�H[SHULPHQWDO�

JURXS�DQG�D�FRQWURO�JURXS��'DWD�FROOHFWLRQ�LQFOXGHG�D�WHVWLQJ�EDWWHU\�FRPSULVLQJ�RI�

WKH�<�EDODQFH� WHVW�DQG�LVRPHWULF�G\QDPRPHWU\��7R�DVVHVV�WKH�HIIHFW�RI�UHSHWLWLYH�

SHULSKHUDO� PDJQHWLF� VWLPXODWLRQ�� SUH�WHVW� DQG� SRVW�WHVW� PHDVXUHPHQWV� ZHUH�

FRQGXFWHG� LQ� WKH� VDPH� VFRSH� DQG� FRQWHQW�� 7KH� REWDLQHG� GDWD� ZHUH� VWDWLVWLFDOO\�

DQDO\]HG�XVLQJ�GHVFULSWLYH�VWDWLVWLFV��'DWD�QRUPDOLW\�ZDV�JUDSKLFDOO\�YHULILHG�XVLQJ�

4�4� SORWV�� 7KH� K\SRWKHVHV� ZHUH� WHVWHG� XVLQJ� SDLUHG� 7�WHVWV� ZLWK� %HQMDPLQL�

+RFKEHUJ�FRUUHFWLRQ�IRU�S�values. The significance level α was set to 0.05 for all 

WHVWV��

�

5HVXOWV�� U306�KDV�D�SRVLWLYH�HIIHFW�RQ� LQFUHDVLQJ�PXVFOH�VWUHQJWK�DIWHU� D�VLQJOH�

VWLPXODWLRQ� RI� WKH� JOXWHXV� PD[LPXV� DQG� YDVWXV� ODWHUDOLV� PXVFOHV�� 7KHUH� LV� D�

VWDWLVWLFDOO\�VLJQLILFDQW�LQFUHDVH�LQ�PD[LPXP�YROXQWDU\�LVRPHWULF�VWUHQJWK�LQ�KLS�DQG�



NQHH� H[WHQVLRQ�PRYHPHQWV�ZLWK� D� VLJQLILFDQFH� OHYHO� RI� S ������ DQG� S ��������

UHVSHFWLYHO\�� LQ� WKH� H[SHULPHQWDO� JURXS� DIWHU� WKH� DSSOLFDWLRQ� RI� WKH� VWLPXODWLRQ�

SURJUDP� XVLQJ� WKH� %7/������ 6XSHULQGXFWLYH� V\VWHP�� )XUWKHUPRUH�� WKHUH� LV� D�

VWDWLVWLFDOO\� VLJQLILFDQW� LPSURYHPHQW� LQ� DOO� WKUHH�GLUHFWLRQV�RI� WKH�<�EDODQFH� WHVW�

ZLWK� D� VLJQLILFDQFH� OHYHO� RI� S �������� 7KH� SRVLWLYH� HIIHFW� RI� U306� RQ� ELODWHUDO�

PXVFOH�LPEDODQFHV�ZDV�QRW�GHPRQVWUDWHG��

�

&RQFOXVLRQ�� 7KH� XVH� RI� UHSHWLWLYH� SHULSKHUDO� PDJQHWLF� VWLPXODWLRQ� FDQ� EH�
UHFRPPHQGHG� DV� D� PHWKRG� WR� LQFUHDVH� WKH� VWUHQJWK� RI� WKH� VWLPXODWHG� JOXWHXV�

PD[LPXV�DQG�YDVWXV�ODWHUDOLV�PXVFOHV��7KLV�DSSURDFK�FDQ�DOVR�EH�UHFRPPHQGHG�IRU�

WKH�SXUSRVH�RI� LQFUHDVLQJ�UHDFK� LQ�DOO�GLUHFWLRQV�RI� WKH� IXQFWLRQDO�PRYHPHQW� WHVW�

DVVHVVHG�E\�WKH�<�EDODQFH�WHVW��+RZHYHU��WKH�WKHVLV�GLG�QRW�FRQILUP�WKH�HIIHFW�RI�

UHSHWLWLYH�SHULSKHUDO�PDJQHWLF�VWLPXODWLRQ�RQ�UHGXFLQJ�ELODWHUDO�PXVFOH�LPEDODQFHV��

�

.H\ZRUGV�� 6XSHULQGXFWLYH� V\VWHP�� UHSHWLWLYH� SHULSKHUDO� PDJQHWLF� VWLPXODWLRQ��
PXVFOH�LPEDODQFHV��LVRPHWULF�G\QDPRPHWU\��<�EDODQFH�WHVW�
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