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ÏÈ}¯Ë¹ãËÓÓ©² ªãËäËÓ�È² ÓÒÎË� �Ëä m ÓÈ¹©ãËÓÓ©²
ÓÈ ¹º�ãºÎ}� °ãº«²�

�� �Ë²Óºãº�ÒÒ ÒÏ�º�ºmãËÓÒ« ¹º°¯Ë�°�mºä Áº¯�
äºm}Ò ÓÈ¹©ãËÓÒËä ÒÏ�ËãÒ® ¹º��Ò �º�ºmº® Áº¯ä©

äº��� ¯ÈÏ¯È­È�©mÈ�	°« �ã« Óºm©² �Ò¹ºm äÈ�Ë¯ÒÈ�
ãºm� È �È}ÎË �ã« Óºm©² �Ò¹ºm Áº¯ä ªãËäËÓ�ºm�
��º «mã«Ë�°« º­�Ë}�ºä Óºm©² Ò°°ãË�ºmÈ�Ëã	°}Ò²
¯È­º� sÈ�ÒºÓÈã	Óº�º ÓÈ��Óº�Ò°°ãË�ºmÈ�Ëã	°}º�º
ÒÓ°�Ò���È °mÈ¯}Ò Ò Ò°¹©�ÈÓÒ« äÈ�Ë¯ÒÈãºm�

�� ([SHULPHQWDWLRQ�V IRU QHDU�QHW VKDSH IRUPLQJ E\ SODVPD
WKHUPDO VSUD\LQJ � 1� 0DUNRFVDQ HW DO� �� 5HVHDUFK UHSRUW
RI FRQWUDFW $�� ,6,0 �7LPLVRDUD� -XO\� ������ Û 7LPLVRDUD�
�����

�� 0DUNRFVDQ 1� 1HDU�QHW VSUD\ IRUPLQJ� 3K� '� 7KHVLV� Û 7L�
PLVRDUD� �����

�� /XJVFKHLGHU (� %HVFKLFKWXQJVWHFKQLN� 9RUOHVXQJXPGUXFN
IXU GLH 9HUWLHIHUULFKWXQJ :HUNVWRIIWHFKQLN �� 5:7+� Û
$DFKHQ� �����

�� 3DZORZVNL /� 7KH VFLHQFH DQG HQJLQHHULQJ RI WKHUPDO VSUD\
FRDWLQJV� Û :HVW 6XVVH[� -RKQ :LOOH\	6RRQV /WG�� �����

�� <QWHPD /� )�� 3HUF\ $� /� 0RO\EGHQXP �� 5DUH 0HWDOV
+DQGERRN� Û ����� Û 3� ���Ü����

�� 5LFKDUG )� &KHQH\ SURGXFWLRQ RI WXQJVWHQ DQG PRO\EGHQXP
SRZGHU �� 3URGXFWLRQ RI PHWDO SRZGHUV� &KDSWHU� 3URGXF�
WLRQ RI 7XQJVWHQ� PRO\EGHQXP DQG FDUELGHV SRZGHUV� Û
����� Û 3� ���Ü����

�� *(0 ���� Û JXLGH WR HQJLQHHUHG PDWHULDOV �� $GYDQFHG
PDWHULDOV	3URFHVVHV� Û ����� Û ���� ¢ ��

�� /RGLQL $� $QDO\VH GHV FRQWUDLQWHV UHVLGHXOOHV SDU GLIIUDFWLRQ
GHV UD\RQV ; HW GHV QHXWURQV �� (GLWH SDU OH &RPPLVVDULDW
D O�HQHUJLH $WRPLTXH� Û 3DULV� �����

6SUD\ IRUPLQJ RI WKH QHDU QHW VKDSH SDUWV DOORZV PDQXIDFWXULQJ UHIUDFWRU\ HOHPHQWV RI WKH W\SH RI QR]]OHV ZLWK D KLJK

PDWHULDO XWLOLVDWLRQ IDFWRU� UHTXLULQJ QR VXEVHTXHQW KLJK�WHFKQRORJ\ PDFKLQLQJ� 7KH PHWKRG RI SODVPD VSUD\LQJ� FRQVLVWLQJ
LQ VSUD\LQJ RI PRO\EGHQXP SRZGHU RQ SUHOLPLQDULO\ IRUPHG VXEVWUDWH� ZDV HPSOR\HG WR PDQXIDFWXUH UHIUDFWRU\ HOHPHQWV
RI WKH W\SH RI QR]]OHV� (IIHFW RI WKH SODVPD VSUD\LQJ SDUDPHWHUV RQ PHFKDQLFDO DQG SK\VLFDO SURSHUWLHV RI IUHH�VWDQGLQJ

HOHPHQWV ZDV VWXGLHG� 5HVLGXDO VWUHVVHV ZHUH HVWLPDWHG WR VWXG\ EHKDYLRXU RI WKH HOHPHQWV DQG WKHLU ILWQHVV IRU RSHUDWLRQ
XQGHU FRPSOLFDWHG FRQGLWLRQV�
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