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�(UFL\HV�hQLYHUVLWHVL�6H\UDQL�=LUDDW�)DN�OWHVL�%L\RVLVWHP�0�KHQGLVOL÷L�%|O�P���.D\VHUL
�7DODV�%HOHGL\HVL�.ÕUVDO�+L]PHWOHU�0�G�U���.D\VHUL
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$EVWUDFW�� ,Q� WKLV� VWXG\�� JURZLQJ� SRVVLELOLW\�� \LHOG� DQG� ZDWHU� XVH� HIILFLHQF\� RI� SXPSNLQ� VHHG�
�&XFXUELWD� SHSR /��� DV� D� VHFRQG� FURS� DIWHU� WULWLFDOH�+XQJDULDQ� YHWFK� PL[WXUH� LQ� VHPL�DULG� .D\VHUL�
FRQGLWLRQV�RI�7XUNH\�ZHUH�LQYHVWLJDWHG��)RU�WKHVH�SXUSRVHV��SXPSNLQ�VHHG�SURGXFWLRQ�GXULQJ�QRUPDO�
JURZLQJ� VHDVRQ� LQ� WKH� UHJLRQ� ZDV� FRQVLGHUHG� ILUVW� WUHDWPHQW� �'���� SXPSNLQ� VHHG� SURGXFWLRQ� DIWHU�
+XQJDULDQ� YHWFK�WULWLFDOH� EXW� RQ� QRQ�FXOWLYDWHG� DUHD� ZDV� VHFRQG� WUHDWPHQW� �'��� DQG� SXPSNLQ� VHHG�
SURGXFWLRQ�DV�D�VHFRQG�FURS�DIWHU�+XQJDULDQ�YHWFK�WULWLFDOH�ZDV� WKLUG� WUHDWPHQWV� �'����:DWHULQJ� MXVW�
DIWHU�DW����FEDU��7����DQG����FEDU��7����VRLO�WHQVLRQV�ZHUH HYDOXDWHG�DV�VXE�LUULJDWLRQ�WUHDWPHQWV�XQGHU�
'��� '� DQG� '� PDLQ� SORWV�� 7KH� H[SHULPHQW� ZDV� GHVLJQHG� &RPSOHWHO\� 5DQGRPL]HG� 6SOLW� 3ORWV� LQ�
%ORFNV� DQG� HDFK� WUHDWPHQW� ZDV� UHSOLFDWHG� �� WLPHV�� $FFRUGLQJ� WR� UHVXOWV�� SXPSNLQ� SODQWV� FRXOG� EH�
KDUYHVWHG�ZKHQ�WKH\�UHDFKHG�WR�����q FXPXODWLYH�WHPSHUDWXUHV�DERYH���q&�DIWHU�VRZLQJ��6HHG�\LHOG�
GLIIHUHQFHV�DPRQJ�JURZLQJ�VHDVRQV�ZHUH�IRXQG�QRQ�VLJQLILFDQW�DQG�����������DQG������NJ�KD�� VHHG�
\LHOGV�REWDLQHG�IURP�'���'� DQG�'� WUHDWPHQWV��UHVSHFWLYHO\��,UULJDWLRQV�DW����FEDU�VRLO�WHQVLRQ�\LHOGHG�
������KLJKHU�VHHG�\LHOG�WKDQ�RQHV�DW����FEDU��3XPSNLQ�ZDWHU�FRQVXPSWLRQ�LQ�WKH�ILUVW��'���DQG�VHFRQG�
SURGXFWLRQ�VHDVRQV��'� DQG�'���ZHUH�IRXQG�DV�����DQG�����PP��UHVSHFWLYHO\�ZKLOH� LUULJDWLRQ�ZDWHU�
XVH�HIILFLHQF\��:8(��ZHUH������DQG������NJ�P���DQG�KLJKHU������VHHG�ZHLJKW�ZDV�REWDLQHG�IRU� WKH�
ILUVW�VHDVRQ��,W�LV�FRQFOXGHG�WKDW�VHFRQG�FURS�SXPSNLQ�FXOWXUH�DIWHU�+XQJDULDQ�YHWFK�WULWLFDOH�PL[WXUHV�
ZDV�PRUH�IDYRUDEOH�IRU�WKH�IDUPHUV�RI�FHQWUDO�$QDWROLDQ�VLQFH�WKH\�ZHUH�DEOH�WR�JURZ�ERWK�SXPSNLQ�
VHHGV�DQG�IRUDJH�FURSV�ZLWKLQ�WKH�VDPH�JURZLQJ�VHDVRQ�

.H\ZRUGV� 3XPSNLQ� VHHG�� &XFXUELWD� SHSR /��� GLIIHUHQW� JURZLQJ� VHDVRQV�� VHFRQG� FURS�� ZDWHU� XVH�
HIILFLHQF\�


