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Zc�­¹u�_{Z]�¶��¹ ½zd¯çê½Z·�­Z-�yu�½zd¯�ê½zd¯�
v³uº]�µv��½v´]�®À�¤c�
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uyYu�¾�È�Y�¶)�¾d«Zo�½Yz]�¾ À��½v´]�b^�³��¹y

zd¸]��b�À³�b�u�yu�z¿º�c�b^g�±Z¯{�½ºk��¿Yz��{Y
b�Y�Z.³|À«� yZ]�²Àd�t³� Yy�¾ À��½v´]�b^�³��¹y
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�����¯ �¹y�yu�[M�bÀ À)�±uYu�b«Zsu� Z]�¾¸]Z�
v³uYu� ¶WYyY� aÇuZ�¯�¶¯¹zk� ¹ ZcZ)º]� aZ¤À¤pc� j¿Zd³

� 'HSWK�RI�3HQHWUDWLRQ
� 6SHFWUDO�5DWLRLQJ
� 5DGLDWLYH�7UDQVIHU�0RGHO��570
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b¿z¿v¯� ¹ ¾¬oZ�¹ y|k� ¶¤�´¯� yu�ªoYº�� ¶d�ºÀ��
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iYztd�Y� ½Yz]� ¾¯Yv£Y� yº�§� ªsYu� yu� ±º´§� Zc

z-¹yvÀ·� ½Z·� ¶�¤³½Y� µyYº·Z¯� z¿¹Z�c� ½¹y� {Y� ¾�Y
b�Y� ¶d�z.³�ayº��²¿Y� yu�b�Y�¾¯Z-� ¢À¤pc� ²¿Y

Zd�Yy�
Z·�µuYu

yu�¶§�b��v´«�µyYº·Z¯�z¿º�c�{Y� �¢À¤pc�²¿Y�yu
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uuz-�¾¯�µuZ d�Y���ª¨�æ�
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yYz£�½zÀ-�µ{Yv³Y�uyº¯�¾�Z¤³�yu�[M�¢°���ªÀ«u�²À°·

b�z-�ª¨��yu�Yy��Z¤³�²¿Y�¾^¿z¤c�ªp¯èvÀ´À^]��

ª*�è�µv��½zÀ-�µ{Yv³Y��Z¤³�¾^¿z¤c�±Z*¯��

v·Z�¯�¶§�¶³º.³Z°·½¹y�z]�¾«zd´§��Z¤³� �uuz-�¾¯� µ
v³Y� µv�� [Ztd³Y� ªoZ�� z]� uº°�� ½Z·zÀ�¯�²¿Y� ¶]

¡Z°�Y� yu� {ZÀ³� uyº¯��Z¤³� uYv�c�²À¯Zc�²°�� �\Àczc
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b�Y�µv��¶´À¸]�Z·�½zÀ-�µ{Yv³Y�½Z·�b�Yuz][M�¢°�
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®·�¹ Z¿yu�yu�®·�­º¬�¯�¢°��Z]�¶�¤³�v´#�{Y�j´��¢°�
v¿uz-� µuZ d�Y�²¿zÀ��[M� yu�aZ�È�Y½zÀ-� µ{Yv³Y

µv�¾«¹Yvk�yuZ�¯¶]©¹vkæ^gv¿uz-�b�
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±Z¯{�²¿Y�©º��yu�¹ vÀ�§�©º��z¸�{YzcjÀ¬s�yu�[M�
zÀÀ�c¾¯uz§�¹ y|k�¾�£Y¹�½Z·�¶ «º¯�{Y�µuZ d�Y�­v��
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½Z·�µuYu�{Y�µuZ d�Y�Z]�¾�Yz-¹yvÀ·�¶�¤³�iYztd�Y�����

©¹Y�©Z��©¹Y�µyZ°��±Zd�]ZcÎÐÕÐÕÎ

¾º�vºº´¸¯�¶¿z�³Zºº¿yu

ª*�é�Yuº°³�yµv��µuZ d�Yb¸knÀp�c½v¯�¹ y|k�
�7LGH�&KDUW��{¹y�½Yz]�çì�æ��æèíç

z¿¹Z�c��{Yuz��v³¹y�
¢À¤pc� ²¿Y� yu� ¶§� ¾�¹y�b�Y� µv�� ¶WYyY�
\¬d¯�½Z·yY|�Y�­z³� Z]�z¿¹Z�c��{Yuz�ÎÐ�0DWODE��¹

}YuyYÎÑ�(5'$6�½Y¹��yM�z�¯ÎÒ�(5��0DSSHU��
b�Y�¹ (¿zd¯º¿uYy�nÀp�c� �¾�v´·�nÀp�c� {Y�~�

uº��0¯�¶À¸c�¾�Yz-¹yvÀ·�`�¤³��Z¸À*�s��xo�
�¿{ºc� ¹ �{Yuz�� �b�Z¿yu� ` À�¹� z�Zo� ©Zo� yu
|§z¯� _v¸�� z]�±Yz¿Y� yu�½Y�µyYº·Z¯� z¿¹Z�c� ¹ aZ�È�Y

b�Y�±Yz¿Y�y¹u�{Y��l´��ºÀ�yM�yº¯Y�¾«ºd¯�|§z¯�²¿Y
¶§� ¾cZ�È�Y� `À¬§� ¹ b�Y� ½Y�µyYº·Z¯� aZ�È�Y� ¾¬¯

µv��½yYv¿zs� Z¿�b�Z¿yu�±º´§Zc|§z¯�²¿Y� ºÀ�yM� yu�
±Z-v´´§�µuZ d�Y�yZÀdsY�yu� {ZÀ³�\�o�z]�¹ �½yYv¸.³

uº��¾¯�µuYu�yYz£�

yY|�Y�­z³�yu�z¿¹Z�c�±v³Yºs�ÎÓ

­Z-� ²À«¹Yª¿v^c­z�� ¶]� z¿¹Z�c� ±uz§�
½Y�yM�}YÎÔb�Y�uº��¾¯�­Zl³Y�ªÀ«u�²¿Y�¶]�yZ§�²¿Y

yY|�Y�­z³� yu� �{Yuz�� bÀ¬]Z£� z¿¹Z�c� ¶§½Y�yM�z�¯
�(5�0DSSHU�v´�Z]�¶d�Yu�Yy��

�� 0DWODE���������� 5HOHDVH�����
�� (5'$6������
�� (5�0DSSHU����
�� LPSRUW
�� HUV

(¿zd¯º¿uYy�nÀp�c
yY|�Y�­z³� {Y�¦¿zd¯º¿uYy�nÀp�c�½Yz]}YuyY�

�(5'$6�µuZ d�Y¾¯�ºu�z-Y½Z¸�Z�d�Y�
] ¾¤�Y�z¿º�c�yu� >È¯Z§�½yº�´��Z¶]�Z¸³M�zgY��xo�v´

­Zl³Y�yY|�Y�­z³���ºc�¾doYy¾¯�ºu�yY|�Y�­z³�²¿Y�yu
yº�´¯�²À°·�¶]�©Y¹y�¦¿ÎÕºk¹�uyYu�u�¶)�¾cyº��yu

] [yº¯�½yº�´���Z�d�Y��º�s�Z²¿Y�v´yuz]yZ§�©Y¹
Yv³uy��xo� ½Yz][yº¯� �Z�d�Y� �º�s�¹y� {Y�

�¿z��¶¿yº��ª¿v^cÎÖv��µuZ d�Y�

¾�v´·�nÀp�c�
¶]� b^�³� ¶¤�´¯� {Y� yº^�� ­Z.´·� µyYº·Z¯
z¿º�c�ªÀ«u�²À°·�¶]�¹ b�Y�¶d�Yu�¶¿¹Y{�yZ¸´«Y���³

p�c� ¹ �sz#� ¶]�iZÀdoYuyYu� ¶¿¹Y{�nÀ�¶]�¾�z�� {Y
z.�o�v¿u�{Y�¶)�¾�Z¤³�z¿º�c��²À¯{�±uº]�½¹z)�b¬�
b^g�¾-v���°k�¾�º³�Z]��v³Y�¶d�Yu�yYz£�Z·�¶�º-�yu

b�Y� µv��¶�¤³�½¹y�¾�Z¤³� �¾�v´·� nÀp�c�½Yz]
b]Zg� {Y� ¶)� uº��¾¯� ¶d�z-� z�³� yu� z¿º�c� ¹ ½x�Z)

®¿yYu� ±Z´À°�Y� ±M� ±uº]�©zd´)� �Z¤³� ��Z¤³� ²¿Y
´À¯{¾ÏÍv³º��¾¯� µvÀ¯Z³��¾¿ZÀ�Yz�k�aZ�dt¯�~��

uuz-� ¾¯� uyY¹� yY|�Y� ­z³� yu� z�Z´d¯� �Z¤³�nÀp�c
½Y� yY|�Y�­z³���ºc�¾�v´·�yM�z�¯�(5�0DSSHU�

uº��¾¯�­Zl³Y�

½ºk�nÀp�c�(¿z �°cY�
½¹y�yZ^��¹ uz-�¹ b]º�y�v´³Z¯�½ºk�ª¯Yº�
\¿z��yu�zÀÀ�c�¹ v³yYx-�¾¯�zÀgZc�ºk�¾·uyx-�\¿z�

¾·uyx-µyYº·Z¯�yu�µv��b^g�z¿º�c�½¹y�>Z°À¤d�¯�ºk�
uyYx-�¾¯�zgY�±Z�*¿�½ºk��¿Yz��yu�¶¤�´¯�(¿�{Y�z-Y

Z·z¿º�c�¾¯º£y� uYv�Y�­Yz-ºd�À·� �uº��½yYuz]� z¿º�c
²¿Y� ayº�� ²¿Y� zÀ�� yu� ¹ ±Z�*¿� v³Z]� z·� yu

uº]� v´·Yºs� a¹Z d¯� Z¸¯Yz-ºd�À·��¿Yz�� ²d�³Yu� Z]
¯Y�½ºk�nÀp�c�z¿º�c�b^g�±Z¯{�½ºkb�Y�z¿x�³Z*�
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©¹Y�©Z��©¹Y�µyZ°��±Zd�]ZcÎÐÕÐ

Zºº¿yu�¾º�vºº´¸¯�¶¿z�³
±Yz¿Y�¾¿Z¿yu�¾�v´¸¯�²°l³Y

¶§�½Y�µyYº·Z¯�z¿¹Z�c��{Yuz��½Yz]�¡º��ªoYz¯�­Zl³Y
�v³zÀ-�¾¯�yYz£�µuZ d�Y�uyº¯��¬dt¯�½Z·�uz]yZ§�½Yz]

b�Y�½y¹z��½Y�µyYº·Z¯�z¿¹Z�c�{Y�µuZ d�Y�½Yz]�²¨À«¹
��Zs� yº�� ¶]�bÀ«Z��� ¶�� ­Zl³Y�¾�Yz-¹yvÀ·� z¯Y� yu

b�Y�±Y¹Yz��bÀ°·Y�|WZo�¹ ®¸¯�yZ^��bÀ«Z���¶��²¿Ya
¹ �Àt�c� �Z·�¾¨�s��xo� ¹ �Àt�c� �{Y� v´d�·
®·��º�s�®�y�¹ z.¿v¨¿�{Y��¬dt¯�½Z·�¢°��¦À¨ c

¢°��½Z·� ¶�¤³� iYztd�Y� ±Z¨¯Y� �z.¿u� ayZ^�� ¶]
�bÀ¬]Z£� ¶]� ½Y� µyYº·Z¯� z¿¹Z�c� ½¹y� {Y� ¾�Yz-¹yvÀ·

uyYu�¾.d�]�bÀ«Z���¶��²¿Y�­Zl³Y�bÀ À§�¹ ¾WZ³Yºc�
º��¶]�bÀ«Z���¶��²¿Y��¢À¤pc�²¿Y�yuuyº¯�yu�¶³º°³�ay

b�� v´«� µyYº·Z¯� z¿º�c� {Y� µv�� ¶À¸c� µzl´��yu� ¶§�
ª¨�çuuz-�¾¯�YzkY��b�Y�µv��µuYu�±Z�³��

{Y�Z¸À¨�s��xoz¿¹Z�c
yu� |^��v³Z]�¶]�b^�³�¾Wz¯��À�� |¯z£�v³Z]

°§�¾¬Às�[Mzdv´§�¾¯�wº ³���\¬�¯�²¿Y�{Y�µuZ d�Y�Z]
�Z¤³�¶§�b�z-�¶lÀd³�²À´#�±Yºc�¾¯yYv¤¯�¶§�¾uv�

Ê¾¯º£yÏÎ|¯z£� v³Z]Z¸³M� yuzd�À]{Y�¾¯º£y� uv�v³Z]�
�b�Y� |^��z�¯�v´d�·�¾¨�s���²¿Yz]Z´]�Àt�c�

Z]�±Yºc�¾¯� Yy�¾]M��Àp¯� {Y� Z¸³M�¦À¨ c� ¹ Z·�¾¨�s
aZ³Z¨¯Y�{Y�½zÀ-�µz¸]�Z]�¹ ¡º��yu�yº§x¯��Z¤³�¦À¨ c

½Y�yY|�Y�­z³�yM�z�¯�(5�0DSSHU�uYu�­Zl³Y��
¾¨�s��Àt�c� �ª°�� yu�Àp¯�{Y� Z¸³M�¦À¨ c�¹ Z·

v�Z]�¾¯�µYz°·�¾cÈ¨�¯� Z]�¹ µuº^³�µuZ��±Yv´#�¾]M�
�¶¬�Zo�j¿Zd³� ¹ aZÀ¬°��¢À£vc� ¹ ­Zl³Y� yº�´¯�¶]� �Yx«
b�Yuz]�­Zl³Y� �¾«zd´§��Z¤³�²ÀÀ�c� Z]� Zc�b�Y�½y¹z�
z¿º�c�½¹y� z]� Z¸³M�¢À£u�ªp¯�²ÀÀ�c� ¹ ¾¬p¯�½Z·

£y�uYv�Y�±uº°³�µz^À«Z§�¶]�b^�³�½Y�µyYº·Z¯­Yv£Y�¾¯º
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uyYu�¾.d�]�¾¬p¯�½Z·�½zÀ-�µ{Yv³Y�b£u�¹ Z·�ª�¨À��

j¿Zd³�
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\�o� z]�¢°��¾�yz]¾¯º£y� uYv�Yv³Z]� ¶�� yu�

�� '1�'LJLWDO�1XPEHU
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¶�]Yy� ¦¿� }Z�Y� z]� µv�� ¶^�Zp¯� ½Z·� ¢°�� ²À]

³Y� ½Z·� ¢°�� ¹ ¾°d¿yZ.«±Z�³� Yy� µv�� ½zÀ-� µ{Yv
v·u�¾¯�

ª¨�ê���ºc�µv��¶^�Zp¯�¢°��²À]�¾.d�^°·�yYuº°³�
/Q[ED\ u� ­¹u�v³Z]�½Yz]�¾�£Y¹�¢°��¹

µv�� ¶WYyY� ¾.d�^°·�\¿z�}Z�Y� z]� ª¨�� ²¿Y� yu
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½Z·�µuYu�{Y�µuZ d�Y�Z]�¾�Yz-¹yvÀ·�¶�¤³�iYztd�Y�����

©¹Y�©Z��©¹Y�µyZ°��±Zd�]ZcÎÐÕÐÕÐ

¾º�vºº´¸¯�¶¿z�³Zºº¿yu

¢°��®·��º�s�®�y�
±v�� µv¿u� zd¸]� ¶]� ¢°�� ®·� �º�s� ®�y

v´)�¾¯�¾³Z¿Z��(°)�¢°��½Z·� ¶�¤³�®�y� {Y�ª^£
¶)�¾¿Z¸¤¿Z£�v´³Z¯�¶d�YºsZ³�½Z·�¶*«��¢°��®·��º�s
�xo�v¿Z]�z¿º�c�{Y� �v³Y�µuº]�[M�yu�z¿º�c�b^g�±Z¯{

v³º��{Y�¶d�YºsZ³�½Z·�¶*«��xo�½Yz]�¢À¤pc�²¿Y�yu
²¿v¯� zd¬À��PHGLDQ��\¬d¯� yY|�Y�­z³��0DWODE�

b�Y� µv�� µuZºººººº d�Y��º�s�®�y�½Yz]�²À´l°·
\¬d¯� yY|�Y� ­z³� �Àp¯� yu� ½Y� ¶¯Z³z]� �¢°�� ®·

�0DWODE�b�Y�¶d�z-�yYz£�µuZ d�Y�uyº¯�¹ ¶d�º³��

¢°��®·��º�s�¶]�z�Z´d¯�¢°��±uYu�b^�³�
®·� �º�s� ¶]� z�Z´d¯� ¢°�� ±uYu� b^�³� ½Yz]

Ç ¢°�¶�«Z�¯� uyº¯� `¤�´¯� {Y�¾�Z¤³� ¢°��b�Y� ­{
�¾«zd´)��Z¤³�v�Z]� ­º¬�¯�¶ÀoZ³� yu� �yº�´¯�²¿Y� ¶]

�s� z]� uº°�� uYvd¯Y� yu� ¹ ¶�«Z�¯� uyº¯� ¶¤�´¯�¾£z�
v¿uz-�¾]Z¿�¢°��aZÀ¬°��­Zl³Y�¶]�­Yv£Y�¾¬oZ��²¿Y�yu

¢°�� �aZÀ¬°�æåí{Y� µuZ d�Y� Z]�¶�¤³�µZ.d�u� ¹ j´«
À-�µ{Yv³Y�uyº¯�yv³Z�º§Yyu�±M�mz��¶§�b�z-�yYz£�½z

b�Y� µv�� ¶WYyY� Z·� µuYu��t]��Z¤³� ²¿Y� {Y� �~��
Z]�¹ nÀp��¾·u�b^�³�¹ ±uº°³�µz^À«Z§�½Yz]�¾«zd´§
µv��µuZ d�Y�¢°��®·��º�s�¶]�zÀ�³�½Z·�¢°��b£u

b�Y�
½zcºÀ�¯Z§�¶¯Z³z]�{Y�½zÀ-�µz¸]�¹ ¡º��ªoYz¯�­Zl³Y� Z]
�y� b¸k� \¬d¯� yY|�Y� ­z³� �Àp¯� yu� µv�� ¶d�º³®
uyº¯� ¶¤�´¯� ¾�Yz-¹yvÀ·� ¶�¤³� �¢°�� ®·� �º�s

ª*��yu�¹ ¶À¸c�¶�«Z�¯ëb�Y�µv��¶WYyY��

ª¨��¶�¿Z¤¯ç¹ë¹ ª¨��¹u�\�Z´¯�¢À^�c�z.³ZÀ]�
¢À¤pc�²¿Y� yu� µv�� ­Zl³Y�±ºÀ�Yz^À«Z§�aZÀ¬°��b£u

¾¬oZ�� �s�¦À¨ c� ¹ ¾WZ�Z´��b¸k�¢°���s
z ��¾¨�s�{z¯�±Yº´��¶]b�Y�[M�¹�

¶¯Z³z]� ¾WYyZ§� �²À´$°·0DWODE²¿Y� yu� µv�� ¶À¸c�
aZ�È�Y�}Z�Y�z]�¢°��®·��º�s�®�y�yu�|À³�¢À¤pc
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SDUWLFXODU�UHIOHFWDQFH�WR�XUEDQ�GDWD´��,QWHUQDWLRQDO�MRXUQDO�RI�5HPRWH�6HQVLQJ����������������
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�� 0DUNKDP��%��/��DQG�%DUNHU��-��/����������³/DQGVDW�066�DQG�70�SRVW�FDOLEUDWLRQ�G\QDPLF�UDQJHV�
H[RDWPRVSKHULF�UHIOHFWDQFH�DQG�VDWHOOLWH�WHPSHUDWXUHV´��/DQGVDW�WHFKQLFDO�QRWHV��(26DW��/DQGVDW�
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