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¾�À^� �]Z´¯ ¹ ½{y¹Z�§ ±º´� ¹ ­º¬��©Z�®d�·��µyZ°�©¹Y��yZ¸]æèíÐ

é

©¹vkæ�µZ.d�¿Y ¾¿ZÀ�Yz�k aZ�t�¯ ¹ ­Z³uyº¯ ½Z·¾�yz]��^´¯Õ�

½yZ¯M _y¹u �Z cyY�zd¯� ¾¿ZÀ�Yz�k �z��¶kyu� ¾¿ZÀ�Yz�k ©º��¶kyu� ¶�ºo ­Z³ µZ.d�¿Y ­Z³ �¿u
y

ìç�æèéê êåå �éî�èç �éë�éí {u ,³y ¶¬c æ

ìç�æèèè æåå �æê�èç �éî�éí ±¹yZ§ v³ºd- ç

ìç�æèéê íå �æç�èç �æé�éí y¹Z� ©ZÀ³Yu �º� è

ìç�æèéê èìå �åé�èç �èë�éî ±¹yZ§ yº��Z^� vÀ¸� v� é

ìç�æèéê ëå �åè�èç �êæ�éí ±¹yZ§ zd�º� ê
ìç�æèéê èåå �åç�èç �çè�éî ±¹yZ§ yv´«yYv- ë
ìç�æèéê æåå �èç �åí�éî yº� v³ºd] ì

ìç�æèéí éå �êì�èæ �èé�éí {u ¶¬¯zo í

ìç�æèèë éê �êé�èæ �êí�éí z-z- ¶´¿|syYu î

ìç�æèéë çê �èê�èæ �êè�éí ±¹yZ§ ¾³ZgÈ¯ æå
ìç�æèèî èå �çî�èæ �çë�éí ¶sz§ ¶¿vÀ°o ææ
ìç�æèéë çå �çå�èæ �éæ�éí ±¹yZ§ {Yº·Y æç

ìç�æèèê èå �èæ �çë�éî ¾oYzk ¶-Yz�¯ æè
ìç�æèêå æç �éë�èå �êí�éí ¾oYzk z-z- æé

ìç�æèéê çå �èå�èå �éå�éî µz·{ È°·u æê

ª¨�æ�µZ.d�¿Y bÀ�£º¯}yZ� jÀ¬s yu [M n�� ayYzo ¶kyu b�Yuz] ½Z·�µZ.d�¿Y ªp¯b¯È� Z] Z·b�Y µv� �t�¯�

±Yz¿Y ¾¯È�Y ½yº¸°k

¾]z� µvpd¯ aYyZ¯Y

��q1

��q1

��q1 ��q1 ��q1

1

�]z�±Zd

}yZ� jÀ¬s
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�À�µ|À¿Z� ½Z·yZ^-y �º£¹ ±Z¯{ ½¹y {Y ±Zd�{ºs ±Zd�Y ¶³ÇZ� ¾-v³yZ] ¾´À]

ê

©¹vkç�yY|�Y ­z³ ¾k¹zs7&��'¶«uZ�¯ ±º¯{M ¶] �º]z¯µuZ� ½Z·
¶^cy ²ÀÀ�c \¿z� yZÀ�¯ ½Z�s ±º¯{M)�z�À�� ¶«uZ�¯ �º³
æ ìåéæ�å åéí�ææë çî�éîå = D�E[�F\
ç ìåé�å åìç�ææë åæ�éîå = D�E[�F\OQ\
è ìåé�å åíç�ææë íî�éíî = D�E[�F\�OQ\
é ìåèî�å æåå�ææë ëì�éíî = D�E[�OQ[�F\
ê ìåèí�å ææî�ææë éé�éíî = D�E[�OQ[�F\�OQ\
ë ìåèì�å æèí�ææë çæ�éíî = D�E[�OQ[�F\OQ\
ì ìåèê�å æìì�ææë ìé�éíí = D�E[�F\A�����OQ\
í ìåèé�å æîê�ææë êè�éíí = D�E[OQ[�F\
î ìåèé�å æîí�ææë éî�éíí = D�E[�OQ[�F\A�����OQ\
æå ìåèé�å çåè�ææë éé�éíí = D�E[OQ[�F\OQ\
ææ ëîìì�å èæç�ææì èë�éìê = D�E[�FOQ\
æç ëìîç�å íéé�æçå ææ�éèë = D�E[�F�\
æè ëìíì�å îéå�æçå æå�éèê = D�EOQ[�F\
æé ëìêí�å éíè�æçæ èî�éçî = D�EOQ[�FOQ\
æê ëêíë�å ëêè�æçé éí�èîì = D�EOQ[�F�\
æë ëêéç�å éëç�æçê ìç�èíî OQ= D�EOQ[�F\A�OQ\
æì ëêéæ�å éìî�æçê êë�èíî OQ= D�EOQ[�F\A�
æí ëêéå�å éîæ�æçê éê�èíî OQ= D�EOQ[�F\A�����
æî ëêçí�å ìåî�æçê èí�èíì OQ= D�EOQ[�F\A�
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¾³Y¹Yz� v�yu
zd¸] �{Yz]

���D�E;� H[S�D�E;� D;AE D�E;

µv� ±º¯{M ½Z·¶«uZ�¯

ª¨�ç�zd¸] �{Yz] ¾³Y¹Yz� v�yuµv� ±º¯{M ½Z·¶«uZ�¯
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ë

@í>3D �����������W����������3P ������ 667IDOO

�5� ������Q �����6( ������ ��3�����������������������

@î>3D �����������W����������3P ������ 667VXPPHU��������������

�5� ������Q �����6( ������ ��3��������������������������������

@æå>3D �����������W����������3P ������ 667VSULQJ

�5� ������Q �����6( ������� ��3�������������������������������

@ææ>3D �����������W����������3P ������ 667ZLQWHU�������������

�5� ������Q �����6( ���������3������������������������������

ÇZ] �º]Y¹y yu3D¶³ÇZ� ¾-v³yZ] ª§�zd¯¾¬À¯���W�����º£¹ ±Z¯{
ê�éç|À¿Z� ½Yvd]Y {Y ±YyZ] zd¯¾¬À¯�{¹y��3Pav¯ {Yyu ²À.³ZÀ¯

µZ.dº�¿Y ¾º-v³yZ]�zºd¯¾º¬À¯���(O{Y z�³ uyº¯ µZ.d�¿Y �Zº cyY
��ºZ¿yu n�zd¯��/D �/R� \Àczc¶]º�Yz�k ©ºº� ¹ ¾¿ZÀº�z

ªp¯ ¾º¿ZÀ�Yz�k�½yZ��Y��667IDOO��667VXPPHU �667VSULQJ¹
667ZLQWHUº][M n�� ½Z¯u \Àczc¶z]¶kyu \�ouYz-¾d³Z�

v�Z] ¾¯ }yZ� jÀ¬s ±Zd�¯{ ¹ ±Zd�]Zc �yZ¸] �|À¿Z� yu�
©v¯ ²¿Y yu ¶kººc \º«Zk ¶dº¨³±Z¯{ ²À] }º¨�¯ ¶�]Yy Z·

�ºº£¹ê�éç¶³ÇZ� ¾-v³yZ] ¹ |À¿Z� ½Yvdº]Y {Y ±YyZº] zºd¯¾º¬À¯
�bº�Y¾³Z¯{ ¶¬�Z� ©º� ¶# zº· ¾º´�¿ê�éçzd¯¾¬À¯{Y ±YyZ]

v� v·Yºs zd°§ |À³ ¶³ÇZ� ¾-v³yZ] vd À] zÀsPc ¶] |À¿Z� ½Yvd]Y�
�z� ¹ ¶³ÇZ� ¾-v³yZ] ²À] ¶º�]Yy µvº� ¶ºWYyY ½Zº· ©vº¯ yu

®À¤dº�¯ ¾º¿ZÀ�Yz�kb�Y{Y ±v� y¹u Z] ¹ ¶¤�´¯ ¶] ¶kºc Z] ¶§

yYvº¯èå¾¯ z�³ ¶] ¾º�À^� �¶ºkyuv�y�}º¨�¯ ¶�]Yy uºk¹
¹ ¾º¿ZÀ�Yz�k ©ºº� ²Àº]±uº] zdº�À] bº¬�¶º] v¿Zº� ¾º-v³yZ]

µZ.dº�¿Y[z� b°�£ yu zd�À] ¾-v³yZ] Zº] ¶º�«Z�¯ uyºº¯ ½Zº·
bº�Y µuºº] ±Zdº�Y�¾³Z¨¯ �¿{ºc ­v� v¿Zº� zº.¿u ayZ^º�¶º]
µZ.d�¿Y bsYº´¨¿±YyZ] ½Z·v�Z] �º�º¯ ²¿Y b¬� ¾l´��

¶¸^ºk zdº�À] zºÀgPc |ºÀ³ ¹ }zº-Y{ µºº§ ¶dº�y uººk¹½Z·
¶³Yzºd¿v¯½Y�|¿y \kº¯ �[zº� ©Z°º� ¹ ©Z°º� b°º�£ yu

¾¯ ¾]º´k ¢�Z´¯ ¶] b^�³ ½zºcuZ¿{ ¾º-v³yZ]uuz-�¾cyº� yu
b�Y zgR¯ ¾]º´k ¢�Z´¯ ¾-v³yZ] z] }yZ� jÀ¬s ¶§�ç��

Z] ¶§ b�Y µuYu ±Z�³ ¾-v³yZ] Z] ¾°À¤d�¯ �Z^cyY |À³ �Zº cyY
¾¯ z�³ ¶] nÀp� �¶¤�´¯ b�À^� ¶] ¶kºcv�y�

§ ½yº�±Z°·©v¯ yu ¶Z·µv¿uuº�¾¯n�� ayYzo ¶kyu
b�Y ¶d�Yu ¾-v³yZ] Z] }ºº¨�¯ ¶º�]Yy aÇZºo zdº�À] yu [M�

È^£�±YyZ¨°· ¹ aYuZ�«Y ®�Z³ |À³�ææ�¾´�¯ ¹ ¾ ´¯ ¾.d�]®·
½yYuYyjÀ¬s ¶³Zd�¯{ [M n�� ½Z¯u ¹ ¶³Zd�¯{ ¾-v³yZ] ²Àº]

±Zd�Y n�� yu }yZ�yº�§ [z� [º´k ¹ [º´k ½Z·�}yZ��
z¸º�º] ¹ ±Zdº�{ºs�v³Yµuz§ ±ZÀº]�©v¯ yu ¶d^«Yµv� ¶WYyY ½Z·

n�� yu ayYzo ¶ºkyu \WYzº�åê�å´�¯º¾³ yYuº¾°�Z]ºv¹
c ¶ºº«uZ�¯ yu ±M u¹y¹º´# zººÀÀ�º¾ºº³Yv\¿zºº� yu |ººÀ³²ÀººÀ�c

b�Y µuy¹ZÀº³ uººk¹¶º] aÇuZº�¯�¶«uZ�¯ ²¿Yz]Z´]ç¶] ¶kºc Z]
cÇZ] ¹ Z·zÀ�d¯ ±uº] zºd°§uy¹Mz] ½Yz] �±M ²ÀÀ�c \¿z� ±uº] z

-v³yZ]º� ¾º¾¯ uZ¸´�À� ¶³ÇZuºk¹ ayº� yu ¶§ v´# z· uº�
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¾³Y¹Yz� v�yu
zd¸] �{Yz]

W���� W���� W����

¾-v³yZ] �t�¯ ±Y|À¯ �º£¹ ±Z¯{
ª¨�Ð�¹ ±Z¯{ zd¸] �{Yz] ¾³Y¹Yz� v�yu£¾-v³yZ] �t�¯ ±Y|À¯ �º|À¿Z� ½Yvd]Y {Y
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ì

ª¨�Ñ�`«uZ�¯ {Y µv� ¾´À] �À� ¹ µv� µv·Z�¯ ¾-v³yZ] z¿uZ¤¯ ¦¿ ¶] ¦¿ yYuº°³@ç>

©v¯ {Y Z·zÀ�d¯ ¶À¤]¾¯ �¿Yz� \�o z.¿u ½Z·µuZ d�Y ±Yºc
uz§�ª¨��é�·Z�¯ z¿uZ¤¯ ¦¿ ¶] ¦¿ yYuº°³ºµv¾´À°tc ¹ ½Y

¶«uZ�¯ {Y ª�Zo ¶³ÇZ� ±YyZ]çµZ.d�¿Y ½Yz]È^£ ¶§ ¾¿Z·�yu
¾¯ ±Z�³ Yy µv� µuZ d�Y ©v¯ ²ÀÀ�cv·u�

�¯º«uZº¶ç³Y Zcºµ{Yv�¯ ½Yº�¯ ¶]Zº¶«uZ·º� ¶WYyY ½Zº½Yz] µv
µZ.dº�¿Y¾¯ [zº� ¹ [º´ºk ½Zº·v�Z]�æè��¯ Z¸³M yu ¾«¹av

�|º¿y ½Yzº] �yZº]ê�éì¾º¬À¯\¿Yz� ¹ µvº� µuZ dº�Y zºd¯
�¯º«uZº¶£ |À³ Z·º d¯ ½yvºc ¹ b�Y a¹ZºZ^¿z¤�]Z´À]º²À\¿Yz�
¯º¶«uZ�·º¤�´¯ ½Zº� ¶º¾¯ yYz£ [º´k ¹ [zuzÀ-�¾�yz] ½Yz]

©vº¯©v¯ �Z¸³M yu ¶³ÇZ� ±YyZ] ¾´À] �À� ¾.³º.# ¹ Z·½Yz] Z·

µZ.dº�¿YM yZ¯M {Y ¶º§ ²¿ººsyYu±½Yz]µv�³ µuZ d�Y ©v¯ ¶WYyY
v� ¶d�zº- yZº§¶º] uºº]�©v¯ ¶lÀd³½Z·ç�ì¹íª¨� yu½Z·

ê�Zºc �º«Yê�¾º¯ ¶º�oÈ¯ iuuzº-�ª¨� yuê�yu ªÀ«u¶] i
µuYu ²d�Yv³ yZÀdsY½Z·©Z� yu [M n�� ½Z¯u ½Z·ìç�æèëì�

b�Y µv�³ ­Zl³Y µy¹u ²¿Y yu ¶³ÇZ� �yZ] ²Àº°tc�# z·yu v´
Z·©Z� {Y ¾��]©v¯ ��b�Y µuº°´³ ¶WYyY Yy ¾«º^£ ª]Z£ ²À°tc Z·

µ{Yv³Y Zc Yy aYzÀÀ�c v³¹y ¾«¹¾¯ ±Z�³ ½Yv´·u�uZ¸´�À� ²¿Yz]Z´]
¾º¯uºº�zgR¯ ¾-v³yZ] z] ¶§ ½zd�À] aZ�È�Y ½y¹Muz- Z] ¶§
¯ºº¾v´�Z]�©v¯ ²ÀÀ�c \¿z��À� Zc µuYu �¿Y|�Y Yy Z·Z] Z·¾´À]

�suº� ¶WYyY ½zd°§ ½Z�

µv� µv·Z�¯ ¾-v³yZ]�zd¯¾¬À¯�
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�À�µ|À¿Z� ½Z·yZ^-y �º£¹ ±Z¯{ ½¹y {Y ±Zd�{ºs ±Zd�Y ¶³ÇZ� ¾-v³yZ] ¾´À]

î

�]Z´¯µuZ d�Y uyº¯
Î�­ �¾£º¤o�æèìé�bÀ�z� ¹ ±Zd�{ºs±M ½{y¹Z�§ ¶��ºc ½Z·�¶��ºc ¹ [M ¶¯Z³ ª��Ñ�ÎÔ�ÏÒ�
Ï�� �¾¬À¬s�æèìå�yº�§ [M �¯Zk mz��[M �¯Zk y¹Z�¯ ²À�v´¸¯��t]æ�ééç¶p ��
Ð�� �¾��Zº��� ¹�µYºtº�Z���æèìé�º¸k µuZº� ¾º«v¯}yZ� ±Zd�Y ¶³ÇZ� ¾-v³yZ] ¾´À] �À� b��½yZÀ]M v�yY ¾�Z´�yZ§ yZ´À°�

{YzÀ� µZ.�³Yu �½{y¹Z�§ µv¨�³Yu�
Ñ�� �¾º°¿z§�� ¹�µYºtº�Z���æèìì�±Z¯z§ ±Zd�Y yu ¶³ÇZº� ¾º-v³yZ] ¾º´À] �Àº� bº¸k µuZº� ¾º«v¯ ¶ºWYyY�µv�³ z�d´¯ yZ´À°�

zÀ� µZ.�³Yu �½{y¹Z�§ µv¨�³Yu �½yZÀ]M v�yY ¾�Z´�yZ§{Y�
Ò�yº�§ [M �]Z´¯ ~¬�Y �yY|-�æèëî�½%º«¹yvÀ·�©¹Y v¬k�¹zÀ³ ayY{¹ aYyZ�d³Y±Yz¸c ��
Ó�º¿ �Zd�º-�}Y�æèìë�®¿u b�Yy{ yu ½uY&³ ¶] ¹ ¾�Yy{ ¶]�� ¶°kzc�¾¨#º§��¾·Z.�³Yu uZ¸k aYyZ�d³Yv¸�¯ ��
Ô�} �aYuZº�«Y ®�Zº³�­�i�­ ¹�­�¾°º�Z£�æèìì�¾-&¿¹ ªÀ¬pc ¹ ¶¿|lcu ½yZ¯M ½Z·±Z°� ½Z¿yu ¹ }yZ� jÀ¬s [M n�� ½Z¯yu

©Z�½Z·ìí�æîêë�¾�Z´� }º³ZÀ£Y ¶¬l¯ç¹è�ÏÎ�ÐÐ�
Õ�¹zÀ³ ayY{¹�ÎÐÔÏ�©Z� ¾�Z´�Yº· ½Z·¶¯Z´«Z�ÎÐÔÏ�ÎÐÐÒ�±Yz¸c �¹zÀ³ ayY{¹ aYyZ�d³Y�

�� )RUHVW�� )�� DQG� &�� 'RQFHWWH�� ������ 6LWXDWLRQ� ELODQ� K\GULTXH� GH� O
DUDFKLGH� HQ� YXH� G
XQH� PHLOOHXUH� DGDSWDWLRQ� GHWWH�
FXOWXUH�DX[�FRQGLWLRQV� WURSLFDOHV�� ,Q��$FWHV�6\PSRVLRQ�,QWHUQDWLRQDO�6XU� OD�3URGXFWLRQ�$UDFKLGLH
UH� O
DUDFKLGLH�HW�
VHV�G
HULYHV��MXQ�������%DQGMXG�

��� +XGD��$��.��6��������0DQDJHPHQW�VWUDWHJLHV�WR�PLQLPL]H�FOLPDWLF�ULVN�WR�ZKHDW�SURGXFWLRQ�LQ�ORZ�UDLQIDOO�DUHDV�RI�
6RXWKHUQ�$XVWUDOLD��$JULF��)RU��0HWHRURO�������������

��� 1D]HPRVDGDW��0��-���,��&RUGHU\�DQG�6��6��(VODPLDQ��������7KH�LPSDFW�RI�WKH�3HUVLDQ�*XOI�VHD�VXUIDFH�WHPSHUDWXUH�RQ�
,UDQLDQ�UDLQIDOO��7KH�5HJLRQDO�&RQIHUHQFH�RQ�:DWHU�5HVRXUFH�0DQDJHPHQW��,VIDKDQ��,UDQ����������

��� 5HHV��'�� -���$��6DPLXOODK��(��5HKPDQ��&��+��5��.LGG�� -��'��+��.HDWLQJH�DQG�6��+��5H]D��������3UHFLSLWDWLRQ�DQG�
WHPSHUDWXUH� UHJLPHV� LQ� XSODQG� %DORFKHVWDQ�� 7KH� LQIOXHQFH� RQ� UDLQ�IHG� FURS� SURGXFWLRQ�� $JULF�� )RU�� 0HWHRURO��
�����������

��� 6HSDVNKDK��$��5��DQG�$��5��7DJKYDLH��������$�VLPSOH�PRGHO�IRU�SUHGLFWLRQ�RI�DQQXDO�SUHFLSLWDWLRQ�LQ�WKH�VRXWKHUQ�
DQG�ZHVWHUQ�SURYLQFHV�RI�,��5��RI�,UDQ��,UDQ�$JULF��5HV���6XEPLWWHG��
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