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ÏÓÈ�Ò�Ëã	Ó©�

{ ���� �� ÁÒ¯äº® ½$OOLHG &RUSRUDWLRQ� >��@
�ã« ¹¯ÒäËÓËÓÒ« m }È�Ë°�mË ¹¯Ò¹º« �ã« ¹È®}Ò �Ë�
�ÈãË® ÒÏ äË�Ò Ò ËË °¹ãÈmºm ¹¯Ë�ãºÎËÓÈ �ºäº�ËÓÓÈ«
¹ãÈ°�Ò�ÓÈ« °�Ë}ãºäË�ÈããÒ�Ë°}È« Áºã	�È °ãË��
�
�Ë�º °º°�ÈmÈ �È�� ��� �…�� 1L� ��…�� 3� &X Û
º°ÓºmÈ� sÈÒ­ºãËË �Ë²Óºãº�Ò�Ó©® °º°�Èm Áºã	�Ò
�äÈ°� ��� �… �� 1L� ��…�� 3� &X Û º°ÓºmÈ�
�ºã�ÒÓÈ Áºã	�Ò �����… ����� ää� �Ëä¹Ë¯È��¯È °º�
ãÒ��°È °¹ãÈmÈ ¹¯ÒäË¯Óº ���� ãÒ}mÒ��°È
���… ��� Åv m ÏÈmÒ°Òäº°�Ò º� °º°�ÈmÈ� { ���� ��
�º® ÎË ÁÒ¯äº® ¹¯Ë�ãºÎËÓ °º°�Èm ÓÈ º°ÓºmË äË�Ò
>��@� °º�Ë¯ÎÈ�Ò® �È�� ��� ��…�� 1L� �… �� 6Q�
��…�� 3� &XÛ º°�Èã	ÓºË ¹¯Ò °º­ã
�ËÓÒÒ �°ãºmÒ«
��…�� � �&X � 1L � &X�� �Ëä¹Ë¯È��¯È ãÒ}mÒ��°È
°¹ãÈmºm ���… ���� °ºãÒ��°È ���… ��� Åv� käº¯�
ÁÓÈ« °�¯�}��¯È ¹ºã��ÈË�°« ¹¯Ò °mË¯²­©°�¯º® ÏÈ�
}Èã}Ë °º °}º¯º°�	
 ­ºãËË ��� Åv�F ÓÈ ¹ºmË¯²Óº°�	
º²ãÈÎ�ÈËäº�º ­È¯È­ÈÓÈ� m¯È�È
�Ë�º°« ° ­ºã	�º®
°}º¯º°�	
�

{ ¯È­º�Ë >��@ Ò°°ãË�ºmÈãÒ ÁÒÏÒ�Ë°}ÒË� �Ë²Óº�
ãº�Ò�Ë°}ÒË Ò äË²ÈÓÒ�Ë°}ÒË ²È¯È}�Ë¯Ò°�Ò}Ò ¹¯Ò�
¹ºËm 0%) ����3 ���&XÜ��1LÜ�6QÜ�3� �äÈ°� ��
Ò 0%) ����3 ���&XÜ�1LÜ��6QÜ�3� �äÈ°� �� m
mÒ�Ë ¹ºãº° Áºã	�Ò �ºã�ÒÓº® ����� ää Ò �Ò¯ÒÓº®
��…�� ää� ¹ºã��ËÓÓº® °¹º°º­ºä }¯Ò°�ÈããÒÏÈ�ÒÒ
°�¯�Ò ¯È°¹ãÈmÈ ÓÈ m¯È�È
�Ò®°« äË�Ó©® mÈãº}

�ã« �º°�ÒÎËÓÒ« °}º¯º°�Ò º²ãÈÎ�ËÓÒ« ��� Åv�° Ò
¹ºã��ËÓÒ« Èäº¯ÁÓº® °�¯�}��¯© ¹¯Ò¹º«� �Ëä¹Ë�
¯È��¯Ó©Ë ÒÓ�Ë¯mÈã© ¹ãÈmãËÓÒ« ª�Ò² ¹¯Ò¹ºËm °º�
º�mË�°�mËÓÓº ¯ÈmÓ© ���…��� Ò ���…��� Åv� �¯Ò�
¹ºÒ äº��� �°¹Ë�Óº Ò°¹ºã	ÏºmÈ�	°« mÏÈäËÓ °Ë¯Ë­�
¯«Ó©²� |ÓÒ �Ë�ËmãË Ò ÓË °º�Ë¯ÎÈ� �º}°Ò�Óº�º
}È�äÒ«� �ãÈmÓ©äÒ º­ãÈ°�«äÒ Ò² ¹¯ÒäËÓËÓÒ« «m�
ã«Ë�°« ¹¯ºÒÏmº�°�mº �Ë¹ãºº­äËÓÓÒ}ºm� ªãË}�¯Ò�Ë°�
}Ò² }ºÓ�È}�ºm� äË�Ó©² ÒÏ�ËãÒ®� väÈ�ÒmÈËäº°�	
Ò ¯È°�Ë}ÈËäº°�	 ª�Ò² ¹¯Ò¹ºËm ã���Ë� �Ëä � ¹¯Ò¹ºËm
%$J�� �a�� � $J� Ò %&X3��� �¯º�Óº°�Ó©Ë °mº®°�mÈ
°ºË�ÒÓËÓÒ® ÒÏ äË�Ò� ¹È«Ó©² ª�ÒäÒ ¹¯Ò¹º«äÒ �m¯Ë�
äËÓÓºË °º¹¯º�ÒmãËÓÒË ¯ÈÏ¯©m�� ¹¯º�Óº°�	 ÓÈ °¯ËÏ�
��È¯ÓÈ« m«Ï}º°�	�� �È}ÒË ÎË ÒãÒ ã���Ë� �Ëä �
°ºË�ÒÓËÓÒ® ° ¹¯Ò¹º«äÒ %$J�� Ò %&X3��� zºãÒ�
�Ë°�mº ÓÒ}Ëã« Ò °}ÈÓ�Ò« m ÓÒ² ÓË �²���ÈË� ¹¯º��
Óº°�Ó©Ë ²È¯È}�Ë¯Ò°�Ò}Ò °ºË�ÒÓËÓÒ® Ò ÓË ¹ºm©�ÈË�
ª¯ºÏÒºÓÓ�
 È}�ÒmÓº°�	 ¹¯Ò¹ºËm� |¹�ÒäÈã	ÓºË }º�
ãÒ�Ë°�mº ÓÒ}Ëã« m ª�Ò² ¹¯Ò¹º«² °º°�Èmã«Ë� � ��

{ ¯È­º�Ë >��@ ÒÏäË¯ËÓº ªãË}�¯º°º¹¯º�ÒmãËÓÒË
¹È«Ó©² °ºË�ÒÓËÓÒ® &XÜ&X� ¹ºã��ËÓÓ©² ° Ò°�
¹ºã	ÏºmÈÓÒËä �¯È�Ò�ÒºÓÓ©² °Ë¯Ë­¯«Ó©² ¹¯Ò¹ºËm
%$J�� ���$J��&X��=Q��&G�� %$J��
���$J��&X��=Q�1L� Ò %&X3�� ���$J��&X�3�� È
�È}ÎË Èäº¯ÁÓ©² ¹¯Ò¹ºËm ÓÈ º°ÓºmË äË�Ò 0(7�
*/$6 °Ë¯ÒÒ ���� ���&X��1L�6Q�3� Ò ����
���&X�1L��6Q�3�� �È®}� ¹¯ºÒÏmº�ÒãÒ m È�äº°ÁË¯Ë
ÈÏº�È ¹¯Ò �Ëä¹Ë¯È��¯Ë� ÓÈ ��� Åv ¹¯Ëm©�È
�Ë® �Ëä�
¹Ë¯È��¯� ãÒ}mÒ��°È °¹ãÈmÈ� m¯Ëä« ¹È®}Ò °º°�Èmã«ãº
�� äÒÓ� wãË}�¯º¹¯ºmº�Óº°�	 °ºË�ÒÓËÓÒ®� ¹È«ÓÓ©²
Èäº¯ÁÓ©äÒ °¹ãÈmÈäÒ Ò ¹¯Ò¹º«äÒ ° m©°º}Òä °º�
�Ë¯ÎÈÓÒËä °Ë¯Ë­¯È� ÒäË
� ­ãÒÏ}ÒË ÏÓÈ�ËÓÒ«�

�¯ÒmË�ËÓÓ©Ë m©�Ë �ÈÓÓ©Ë °mÒ�Ë�Ëã	°�m�
��
��º Èäº¯ÁÓ©Ë Ò ÓÈÓº}¯Ò°�ÈããÒ�Ë°}ÒË ¹¯Ò¹ºÒ ¹Ë¯�
°¹Ë}�ÒmÓ© �ã« ¹¯ÒäËÓËÓÒ« mº äÓº�Ò² º�¯È°ã«²
¹¯ºä©�ãËÓÓº°�Ò� ¹ºª�ºä� �ËãË°ºº­¯ÈÏÓº ¹¯º�ºã�
ÎÒ�	 Ò°°ãË�ºmÈÓÒ« m ª�ºä ÓÈ¹¯ÈmãËÓÒÒ�

�� kÓ�¯ÒËm°}Ò® c� k�� �ãËÏË¯ k� l� cÈÏäË¯Ó©Ë ªÁÁË}�© m
ÓÈÓº}¯Ò°�ÈããÒ�Ë°}Ò² äÈ�Ë¯ÒÈãÈ²� �� |°º­ËÓÓº°�Ò °�¯�}�
��¯©� �Ë¯äº�ÒÓÈäÒ}È� nÈÏºm©Ë ¯ÈmÓºmË°Ò«� zÒÓË�Ò�Ë°}ÒË
«mãËÓÒ« �� nÒÏÒ}È äË�Èããºm Ò äË�ÈããºmË�ËÓÒË� Û �����
Û ¢ �� Û v� ��Ü���

�� kÓ�¯ÒËm°}Ò® c� k� sÈ¹¯ÈmãËÓÒ« °ºm¯ËäËÓÓ©² Ò°°ãË�ºmÈ�
ÓÒ® m º­ãÈ°�Ò ÓÈÓº�È°�Ò� �� �º¯º�}� äË�Èãã�¯�Ò«� Û
����� Û ¢ ������ Û v� ��Ü����

�� sº°}ºmÈ s� j� v�¯�}��¯È� ¹¯º�Óº°�	 Ò ¹ãÈ°�Ò�Óº°�	 ÓÈÓº}�
¯Ò°�ÈããÒ�Ë°}Ò² Ò Èäº¯ÁÓ©² äÈ�Ë¯ÒÈãºm �� nÒÏÒ}È äË�Èã�
ãºm Ò äË�ÈããºmË�ËÓÒË� Û ����� Û ¢ �� Û v� ���Ü����

�� zºmÓË¯Ò°�©® �� z� käº¯ÁÓ©Ë °�Ë}ãºº­¯ÈÏÓ©Ë äË�ÈããÒ�
�Ë°}ÒË äÈ�Ë¯ÒÈã©� Û l�� sÈ�}È� ����� Û ��� °�

�� käº¯ÁÓ©Ë äË�ÈããÒ�Ë°}ÒË °¹ãÈm© � n� p� �
­º¯°}Ò®�
t� k� iªmÒ°� t� t� �Ò­Ë¯äÈÓ Ò �¯� � �Ë¯� ° ÈÓ�ã� Û l��
lË�Èãã�¯�Ò«� ����� Û ��� °�

�� käº¯ÁÓ©Ë äË�ÈããÒ�Ë°}ÒË äÈ�Ë¯ÒÈã© � �º� ¯Ë�� k� j�
lÈÓº²ÒÓÈ� Û l�� sÈ�}È� ����� Û ��� °�

�� käº¯ÁÓ©Ë äË�ÈããÒ�Ë°}ÒË °¹ãÈm© � {� {� sËäº�}ÈãËÓ}º�
k� {� cºäÈÓºm� k� �� jã	ÒÓ°}Ò® Ò �¯� Û zÒËm� sÈ�}�
��ä}È� ����� Û ��� °�

�� b¹È} k� ��� z�ÓÒ�}Ò® �� k�� �©°ºm {� j� zãÈ°�Ë¯Ó©Ë
Ò ÓÈÓº°�¯�}��¯Ó©Ë äÈ�Ë¯ÒÈã©� Û �� �� Û zÒËm� k}È�Ëä�
¹Ë¯Òº�Ò}È� ����� Û ��� °�

�� z�ÓÒ�}Ò® �� k�� zº¯ÎÒ} {� s�� rº¯Ò°ºm �� v� sË}¯Ò°�
�ÈããÒ�Ë°}ÒË äË�ÈããÒ�Ë°}ÒË äÈ�Ë¯ÒÈã© Ò ¹º}¯©�Ò« m �Ë²�
ÓÒ}Ë� Û zÒËm� �Ë²ÓÒ}È� ����� Û ��� °�

��� zºmÓË¯Ò°�©® �� z�� |°Ò¹ºm w� z�� �¯ºÁÒäºmÈ �� k�
nÒÏÒ}º�²ÒäÒ�Ë°}ÒË º°Óºm© °ºÏ�ÈÓÒ« Èäº¯ÁÓ©² äË�ÈããÒ�
�Ë°}Ò² °¹ãÈmºm� Û l�� sÈ�}È� ����� Û ��� °�

��� 5DELQNLQ $�� :HQVNL (�� 5LEDXGR $� %UD]LQJ VWDLQOHVV VWHHO
XVLQJ D QHZ 0%)�VHULHV RI 1LÜ&UÜ%Ü6L DPRUSKRXV EUD]LQJ
IRLOV �� :HOGLQJ -� Û ����� Û ¢ �� Û 3� ��Ü���

������� ��



��� :LWWNH .� /RËWHQ PLW ½$PRUSKHQ� /RËWHQ �� 6FKZHLVVWHF�
KQLN� Û ����� Û ��� ¢ �� Û 6� ��� ���Ü����

��� 6]HZLHF]HN '�� 7\UOLN�+HOG -� $SSOLFDWLRQ RI DPRUSKRXV
GXFWLOH WDSHV RI QLFNHO EDVHG DOOR\V LQ EUD]LQJ SURFHVVHV ��
=YDUDQLH�6YDURYDQL �:HOGLQJ�� Û ����� Û ��� ¢ �� Û
3� �Ü��

��� 0(7*/$66 0%) �����$ �PHWDOOLF�JODVV EUD]LQJ DOOR\�
�� $OOR\ 'LJHVW� Û ����� Û ¢ �Ü��

��� 0(7*/$66 0%) �����$ �PHWDOOLF�JODVV EUD]LQJ DOOR\�
�� ,ELG� Û ����� Û ¢ ��

��� 0(7*/$66 0%) �����$ �PHWDOOLF�JODVV EUD]LQJ DOOR\�
�� ,ELG� Û ����� Û ¢ ��Ü���

��� 0(7*/$66 0%) �����$ �PHWDOOLF�JODVV EUD]LQJ DOOR\�
�� ,ELG� Û ����� Û ¢ �Ü��

��� -RKQVRQ 5� 7KH XVH RI 7(7,* GLDJUDPV LQ KLJK WHPSHUDWXUH
EUD]LQJ �� :HOGLQJ -� Û ����� Û ��� ¢ ��� Û 3� ���Ü
����

��� $PRUSKRXV IRLOV Û D QDWXUDO IRU MHW WDLOSLSH EUD]LQJ ��
,ELG� Û ����� Û ��� ¢ ��� Û 3� ��Ü���

��� 3DW� ������� 86$� +RPRJHQHRXV GXFWLOH EUD]LQJ IRLOV �
1� -� 'H &ULVWRIDUR� 3� 6H[WRQ �$OOLHG &RUS��� Û ~È«mã�
��������� Û |¹�­ã� ���������

��� &LHVODN /�� 3RORF]HN 7�� *ULQHU 6� 7KHUPDO VWDELOLW\ RI
DPRUSKRXV %1L�� DOOR\ �� $UFK� KXWQ� Û ����� Û ���
¢ �� Û 3� ���Ü����

��� zºmÓË¯Ò°�©® �� z� |­�ËäÓº�Èäº¯ÁÒÏÒ¯�
�ÒË°« äË�Èã�
ãÒ�Ë°}ÒË °¹ãÈm©� Û l�� sÈ�}È� ����� Û �� °�

��� käº¯ÁÓ©Ë ãËÓ�º�Ó©Ë ¹¯Ò¹ºÒ �ã« m©°º}º�Ëä¹Ë¯È��¯Óº®
¹È®}Ò� |¹©� ¯ÈÏ¯È­º�}Ò �Ë²Óºãº�ÒÒ ¹¯ºÒÏmº�°�mÈ Ò ¹¯Ò�
äËÓËÓÒ« � r� k� zÈãÒÓ� {� �� nË�º�ºm� |� s� vËm¯
}ºm
Ò �¯� �� vmÈ¯º�� ¹¯�mº� Û ����� Û ¢ �� Û v� ��Ü���

��� {ãÒ«ÓÒË °�¯�}��¯Óº�º °º°�º«ÓÒ« ¹¯Ò¹º« ÓÈ ÁÒÏÒ}º�äË²È�
ÓÒ�Ë°}ÒË °mº®°�mÈ ¹È«Ó©² °ºË�ÒÓËÓÒ® � r� k� zÈãÒÓ�
k� s� �ã
�Ëm� {� �� nË�º�ºm Ò �¯� �� �Èä ÎË� Û �����
Û ¢ �� Û v� ��Ü���

��� �È�� ������ �ic� lzj
�

% �� % ����� % �� ' ������
9HUIDKUHQ ]XU +DUVWHOOXQJ YRQ +DOE]HXJ� LQVEHQVRQGHUH YRQ
0HWDOOEDQGHUQ GXUFK 6FKQHOOHUVWDUUXQJ � +� 0XOEDFK�
/� ,OOJHQ� +� 3IDQQNXFKHQ� $OLXV (EHUKDUG� Û ~È«mã�
��������� |¹�­ã� ���������

��� |¹©� ¹¯ÒäËÓËÓÒ« ­©°�¯ºÏÈ}ÈãËÓÓ©² ¹¯Ò¹ºËm �ã« °ºË�Ò�
ÓËÓÒ« }ºÓ°�¯�}�ÒºÓÓ©² äÈ�Ë¯ÒÈãºm � r� k� zÈãÒÓ� {� ��
nË�º�ºm� |� s� vËm¯
}ºm Ò �¯� �� �Ë¯°¹Ë}�ÒmÓ©Ë äÈ�Ë�
¯ÒÈã©� Û ����� Û ¢ �� Û v� ��Ü���

��� cÈÏ¯È­º�}È Èäº¯ÁÓº�º ãËÓ�º�Óº�º ¹¯Ò¹º« �ã« ¹È®}Ò �Ò°�
�ÈÓ�ÒºÓÒ¯�
�Ò² ¯Ë�Ë�º} � k� s� �ã
�Ëm� �� �� lÈäË�
�ºmÈ� {� �� nË�º�ºm� |� s� vËm¯
}ºm �� sºm©Ë }ºÓ°�
�¯�}�ÒºÓÓ©Ë äÈ�Ë¯ÒÈã©� lÈ�Ë¯ÒÈã© ÓÈ����¹¯È}�� }ºÓÁ�
äÈ�Ë¯ÒÈãºmË��Ë°}Ò² º­�Ë°�m cº°°ÒÒ� Û l�� ljnj�
����� Û v� ��Ü���

��� j°¹ºã	ÏºmÈÓÒË Èäº¯ÁÓ©² ¹¯Ò¹ºËm °Ë¯ÒÒ ½v�plp�� ¹¯Ò
ÒÏ�º�ºmãËÓÒÒ ÒÏ ¯ÈÏÓº¯º�Ó©² äÈ�Ë¯ÒÈãºm äÈãº�È­È¯Ò�Ó©²
ÒÏ�ËãÒ® m È�ºäÓº® �Ë²ÓÒ}Ë � k� i� �¯�ËÓ}º {� n� vº}º�
ãºm� v� l� z���Ïºm Ò �¯� �� �Èä ÎË� Û v� ���

��� zÈãÒÓ r� k�� nË�º�ºm {� ��� vËm¯
}ºm |� s� |¹©� ¹¯ÒäË�
ÓËÓÒ« ­©°�¯ºÏÈ}ÈãËÓÓ©² ¹¯Ò¹ºËm �ã« °ºË�ÒÓËÓÒ« }ºÓ°�¯�}�
�ÒºÓÓ©² äÈ�Ë¯ÒÈãºm �� �Èä ÎË� Û v� ��Ü���

��� vËm¯
}ºm |� s�� nË�º�ºm {� �� sºm©Ë Èäº¯ÁÓ©Ë ¹¯Ò¹ºÒ
�ã« ¹È®}Ò �Ò�ÈÓÈ Ò Ë�º °¹ãÈmºm �� �Èä ÎË� Û v� ���Ü
����

��� �¯ÒäËÓËÓÒË ­©°�¯ºÏÈ}ÈãËÓÓ©² ¹¯Ò¹ºËm �ã« ¹È®}Ò }ºÓ°��
¯�}�ÒmÓ©² ªãËäËÓ�ºm �Ë¯äº«�Ë¯Ó©² ¯ËÈ}�º¯ºm � r� k�
zÈãÒÓ� |� s� vËm¯
}ºm� {� �� nË�º�ºm� k� s� �ã
�Ëm
�� vmÈ¯º�� ¹¯�mº� Û ����� Û ¢ ��� Û v� ��Ü���

��� �ÈÓ�È j� k�� zºmÓË¯Ò°�©® �� z�� �¯	Ëm k� k� cÈ°�Ë�
�Ë¯äº�ÒÓÈäÒ�Ë°}Ò² Ò }ÒÓË�Ò�Ë°}Ò² ²È¯È}�Ë¯Ò°�Ò} ¯È°¹ãÈ�
mºm ¹Ë¯Ë²º�Óº�º äË�ÈããÈ äË�º�ºä ÓËãº}Èã	Óº�º äº�Ëã	Óº�
�º ¹°Ëm�º¹º�ËÓ�ÒÈãÈ �� cÈ°¹ãÈm©� Û ����� Û ¢ �� Û
v� ��Ü���

��� $PRUSKRXV VROGHUV IRU EUD]LQJ SURGXFWV PDGH RI WLWDQLXP
DQG ]LUFRQLXP � -� .RUROHY� $� 6XNKDFK\RY� 9� 0RORNDQRY�
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'LIIHUHQW PHWKRGV IRU SURGXFWLRQ RI DOOR\V LQ WKH DPRUSKRXV DQG QDQRFU\VWDOOLQH VWDWHV DUH FRQVLGHUHG� ,W LV VKRZQ WKDW WKH

PDLQ DGYDQWDJH RI DPRUSKRXV EUD]LQJ ILOOHU DOOR\V FRQVLVWV LQ WKH IDFW WKDW WKH\ DUH SURGXFHG LQ WKH IRUP RI WKLQ SODVWLF
IRLOV� ZKLFK FDQ EH XVHG DV LQVHUWHG HOHPHQWV RI DQ\ VKDSH WR IDEULFDWH XQLTXH VWUXFWXUHV� SULPDULO\ IRU DHURVSDFH DQG DWRPLF
SRZHU HQJLQHHULQJ� +LJK FKHPLFDO KRPRJHQHLW\ RI DPRUSKRXV EUD]LQJ ILOOHU DOOR\V DQG WKHLU QDUURZ PHOWLQJ SRLQW UDQJHV

SURYLGH JRRG ZHWWLQJ RI WKH VXUIDFH WUHDWHG� GHFUHDVH LQ WKH SUREDELOLW\ RI IRUPDWLRQ RI ODFNV RI SHQHWUDWLRQ DQG EULWWOH
SKDVHV� WKXV HQVXULQJ KLJK VWUHQJWK RI WKH EUD]HG MRLQWV�
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