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HOHPHQW�DQDO\VLV��7KH�UHVXOWV�RI�WKLV�PRGHO�LV�FRPSDUHG�WR�WKDW�RI�WKH�FRPSOHWH�ILQLWH�HOHPHQW�
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Zºº¿yu�¾º�vºº´¸¯�¶¿z�³

ª*�Ò�¹ ¾d�)�µyYvk�±Z°dsZ��{Y�¾d°�£�ª*��zÀÀ�c
µv��iYztd�Y�¾��º¯�©v¯�¶³º°³

½{z¯��z� ¶^«
±yZ¤d¯���[ \ ]8 527 527   � $

±yZ¤d¯��] [ \8 527 527   � %

�]8  &

�\8  '

©¹vkÏZ·�¶^«�½Yz]�½uZ¸´�À��½{z¯��¿Yz� º

Ð�Î�©v¯�½Yz]�½uZ¸´�À��aZÀ�z��¾�yz]
¾cZ^�Zp¯

Ð�Î�Î�½{z¯��¿Yz�
¶)� v�� µv·Z�¯� ª^£� b°�£� yu�¿Yz�� [Ztd³Y

¶^«�½Yz]�½{z¯'�v�Z]�¾¯�¾�z��º���¾³Z£º��¶^«�¶)�
�ª*��ì��´c� j¿Zd³� yu� �½Z·�¾��º¯�¾¿Y|�]� zÀgZc�

uyYu�½Yz]²¿Yyº�´¯¾¿Z·�ªÀ¬pcyu�¶)�¶d�z-�­Zl³Y�

²°�� ±M�¿Yz�� �Z·�¶^«� z¿Z�� yu�½{z¯��¿Yz��� o
¶^«�yu�½{z¯��¬dt¯'b�Y�¶d�z-�yYz£�¾�yz]�uyº¯��

©¹vk�è\¿z��\«Z£�yu�Yy�¾�yz]�²¿Y�{Y�ª�Zo�j¿Zd³
u¾¯�±Z�³��©v¯�ª*��zÀÀ�c�¹ �´c�|)z°cv·�

ª*��Ó�b�Yy�b°���¾¬)�©v¯�{Y�µv��iYztd�Y�¾��º¯�©v¯�ª*��zÀÀ�c
�#�b°��Yz��Z]�½uZ¸´�À��©v¯�ª*��zÀÀ�c©¹vk�½{z¯��¿�Ï
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Zºº¿yu�¾º�vºº´¸¯�¶¿z�³±Yz¿Y�¾¿Z¿yu�¾�v´¸¯�²°l³Y

ª*�Ô�½{z¯�¶^«�¹ ¾��º¯��´c�iYztd�Y�ªp¯'

�´c��¿z�c�¢^�� ��´c� |)z°c�\¿z�� ¶^�Zp¯�/Yz]
0°�Y��´c� z]�®°¿|)Z¯���ºd¯��´c�(°)� ¶]� ¶)

µv�� ®À�¤c�b�Y� ¶^�Zp¯� ª]Z£� µuZ���°s� /yºXc
b�Y�©¹vk�j¿Zd³�è¶)�v·u�¾¯�±Z�³���

Î�±Z*¯�yu��´c�|)z°c�\¿z�ç�c�¶]�b^�³��zÀÀ
¶^«�yu�½{z¯��¿Yz�'¶d�Yu�½zd°)�bÀ�Z�o�
v�Z]�¾¯�b]Zg�Z^¿z¤c�¹�

Ï�¶^«�yu�½yYuzÀ-��¿Y|�Y'|)z°c�\¿z��yYv¤¯�
±Z*¯��´cæb«Zo�yu�¶*¿yº�]�µuYu��¿Y|�Y�Yy��

�´c� |)z°c�\¿z�� ²¿zd�À]� �ª¯Z)� ½yYuzÀ-
v¿M�¾¯�b�v]�

Ð�Î�Ï�¹ ¾�z�� º��� ¶´À¸]� �Z cyY�²ÀÀ�c
¶°�c

u ª¯Yº��¶¬°k�{Y�Z cyY��j¿Zd³�z]�zgº¯�z.¿I+º��
¾�z��ª*��ì�v�Z]�¾¯�¾�yz]¶)�v´·u�¾¯�±Z�³�Z·

�Z cyY�zÀÀ�cI+�Z cyY�±uº]�b]Zg�²°�ZVGyu��¶°�c
uyYuzÀgZc�j¿Zd³�±Y|À¯�©¹vk�é��

©¹vk�j¿Zd³�év·u�¾¯�±Z�³��¶)��

Î��Z cyY��¿Y|�YI+ªp¯��´c� z]�½zd°)� zÀgZc
µyZ°�çb�Y�b]Zg�Z^¿z¤c�¹ ¶d�Yu���

Ï��Z cyY��¿Y|�Y� Z]I+�´c� |)z°c�\¿z�� yYv¤¯
µyZ°�� ªp¯� yuæ¶d�Z¿� ½zÀ.°�#� �·Z)� �

yZd�y� �v]Z¿��¿Y|�Y� �Z cyY� ¶#z·� ¶*¿yº�]�b�Y
¶]� ©v¯� ²¿Y©¹vk� yu� ­º�� ©v¯� yZd�y��è�
uº��¾¯�(¿u|³�

Ð��Z cyY�È°��¶)�Zl³M�{YI+½ÇZ]�yu�¾�z��º��
¶°�c� �Z cyY�¾cyZ^�]� ¹ uyYu�b¿u¹vp¯� �¶°�c
�v]Z¿�¾¯�¶¯YuY�¾�z��º����Z cyY�±Z°·�Zc�Çº°�¯
�¿Y|�Y�{Y�zd�À]�±Z´À°�Y�b¸k�±Yºc�¾¯�²¿Yz]Z´]

¾�z��º����Z cyY½ÇZ]�yu��

uº°³�½yYuuºs�¶°�c�vo�¶)�uº��¾¯�\kº¯�yZ)�²¿Y
v�Z]�zcÇZ]���´c�|)z°c�\¿z��j¿Zd³�¾´°¿Y

¶^«'

Ð�¶°�c�¾³Z£º��¶^«�±uz)�uY{Myu��·Z)�´c�
cZYz#�uyYu��¤³�½u¹vo¶°�c�ayº�´¿Y�yu�¶)

�¤³b�Yu�v·Yºt³�Yy�yZ]�ª¯Zo�º���¾¬)�yº�]
Yy� ¶°�c� ¶^«� ±Yºc�¾¯� zd�À]� ±Z´À°�Y� ½Yz]

¶^«�v´³Z°·'uz)�vÀ¤¯��
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¶^«' ±Z*¯æ ±Z*¯ç
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uY{M�¶°�c
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½¹y� ¶°�c� Çº°�¯ �v�� µyZ�Y� È^£� ¶)� yº�³Z°·
¶¯YuY� ¾�z�� ®¿z�� ©Z]� ªp¯� Zc� ¾«º�� µv´´)�b¿º¤c

\�Z´¯��Z cyY�(¿�²ÀÀ�c��uºk¹�²¿Y�Z]�Z¯Y�¶d�YuZVG�
�ª*��ì�¾´°¿Y� Z]� Yy��´c� |)z°c� j¿Zd³� v³Yºd]� ¶)� �

z�´]�½y¹z���v·u�¶WYyY�¾¬)�b«Zo�(¿�½Yz]�½zd�À]
v�y�¾¯�¶)�¶d�z-�­Zl³Y�¾¿Z·�ªÀ¬pc�yº�´¯�²¿Y�½Yz]

�Z cyY� µ{Yv³Y� ±M� yuZVG±Zk� �Z cyY� ¶]� b^�³�
v�� µuYu� zÀÀ�c�¾«º�� µv´´)�b¿º¤c|)z°c�\¿Yz�� ¹ µ

½Z·�±Z*¯� yu� �´cæ¹çb�Y�µv�� iYztd�Y�
�ª*��Õ��

ª*��yYuº°³�j¿Zd³�í¶)�v·u�¾¯�±Z�³���
Î��Z cyY��¿Y|�Y�Zº]ZVG�´c�|)z°c�\¿z��yYv¤¯��

±Zº*¯�yuæµyZ°º� ±Zº*¯�yu�¹ �·Zº) �ç�¿Y|�Y��
v]Z¿�¾¯�

Ï�½Zº·b^º�³�yu�ZVG
G !Ê�Z cyY��¿Y|º�Y�Zº] ��G

�´c�|)z°c�\¿z��yYv¤¯��¾«º��µv´´)�b¿º¤c�±Zºk
±Zºº*¯�yuæ±Zºº*¯�yu�¹ ¶dºº�Z¿��·Zºº) �ç�¿Y|ºº�Y��
v]Z¿�¾¯�

Ð�©v¯�yu�¶°�c�²°¿Y��Z cyY�¡º��j¿Zd³�¶]�¶ºkºc�Zº]
µu¹vººp¯�yu�Yy�½uZ¸´ºº�À�� �ZVG

Gd d[Ztdºº³Y�
b�Y�µv��

¶^«'v�Z]�¾¯�yYuzÀ-�ª¯Z)�yº�]� �´c�|)z°c�\¿z�*.

�¿u
y ¹ µ{Z��ª*��zÀÀ�c�µºp³®°¿|)Z¯��´c��¿{ºc�
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Zºº¿yu�¾º�vºº´¸¯�¶¿z�³

Ð�Î�Ð�¾�yz]¾cZ^�Zp¯�©v¯�µ{Yv³Y
®¿z�� uYv�c� zÀgZc½Z·�µv´´)�b¿º¤c� ¹ ¾�z�� ½Z·�

¾«º��´c� z]�¾��º¯�©v¯¾��º¯�½Z·�¾�yz]� |À³�
b�Y�µv���¿Yz�� Z]� ¾��º¯� ©v¯� Z·�ªÀ¬pc� ²¿Y� yu

yYv¤°]�¾^³Zk�yZ���bpc��½uZ¸´�À��½{z¯��N1 Pæå
�v�� ¶d�z-� z�³yu�ª*��î�¹vk� yu� j¿Zd³� ¹ �©�ê�

b�Y� µv¯M�¾¯� ¶�oÈ¯� ¶$³Z´#{Y�ª�Zo�j¿Zd³� �uº�
®¿z��(¿� ¹ ¾«º�� µv´´)�b¿º¤c�(¿� Z]�¾��º¯� ©v¯
yu� ¶d�Yv³� Z·�b«Zo� z¿Z�� Z]� ¾�º�p¯� a¹Z c� ¾�z�
v�Z]�¾¯�zd°)�yZÀ�]�©v¯�²¿Y�yu�ªÀ¬pc�±Z¯{�¶*À«Zo�

©v¯�½Yz]�¾¿Z¸³�aZ�t�¯� �¡º��foZ^¯� ¶]� ¶kºc� Z]
Z��Y�uyºsz]�ªp¯�¾d^�Zp¯¢]Z�¯��¾�z��¹ ¾«º��½

©¹vk�ëuº��¾¯�uZ¸´�À����

©¹vkÒ��´c�z¿uZ¤¯�yu�©v¯�µ{Yv³Y�zÀgZc�¾��º¯�½Z·�

©¹vkÓ�½uZ¸´�À��©v¯�½Yz]�¾¿Z¸³�aZ�t�¯

Ñ�j¿Zd³�¶�¿Z¤¯
©v¯�¹ µyYvk�ª¯Z)�ªÀ¬pc��¹y�¹u�{Y�ª�Zo�j¿Zd³
¾�z�� ®¿z�� yu� yº^�� µz o� �º³� ¹u� ½Yz]� ¾cZ^�Zp¯

�� µz oyº^��µz o�¹ ±yZ¤d¯�½Z·�¶£º�� Z]�v´]MzÀ��yº^
v´]M�½Z¸¬*�� yuæåº¹ �«Yæåºµv�� ¶WYyY�[b�Y�

\«Z£� yu� ¹ v�]�¾]�ayº�]�j¿Zd³� �½z¿x��®À°�c� yº�´°]
yº�´¯� ²¿Y� ½Yz]� ¶)� µv�� ¶WYyY��´c� |)z°c� \¿z�
¾°�Y� ½Z·��´c� z¿uZ¤¯� z]� ¾��º¯� ½Z·��´c� z¿uZ¤¯

zÀc�(¿�¶]��º]z¯�¶�]Yy�{Y�ª�Zobpc�yYuzÀ-�z��¹u�
µv�� ®À�¤c� �bsYº´*¿� ¾^³Zk� yZ��v³Y�@æå�>¶]� ­{Ç

yYv¤¯�{Y��´c�|)z°c�\¿Yz��±uº]�zd°)�¶)�b�Y�z)w
¾³Yzp]��Z¤³�yu�¾��º¯�½Z·��´c��·Z)�¾´�°]�voY¹
±uz)� ®À�¤c� ªÀ«u� ¶]� �¤�� ¶lÀd³� ²¿Y� ¶*¬]� �µuº^³
¶�]Yy�(¿� {Y� ¶)� ¾°�Y��´c� z]� ¾��º¯� ½Z·��´c

¯M�b�v]�½yºXcyu�¾��º¯�½Z·��´c�¹ µv��ª�Zo��µv
�y¹Zl¯��Z¤³�½Z·��´c�z¿uZ¤¯�{Y�µyYº°·�z�³�uyº¯��Z¤³

v´�Z]�¾¯�zd-y|]�
�¬dt¯� �Z¤³� yu� �uº��¾¯� µv·Z�¯� ¶)� ¶³º.³Z°·�
½uZ¸´�À��©v¯�{Y�µuZ d�Y�Z]��´c�|)z°c�\¿z��z¿uZ¤¯
b�v]�½{Z�«v¯z¿{��¹y�{Y�¶)�b�Y�½z¿uZ¤¯�{Y�zd�À]

v¿M�¾¯�¯ z¯Y� ²¿Yµºp³� ªÀ«v]� �z�� (¿� {Y� v³Yºc�¾
yu� ¶)�¾cYvÀ¸°c�ªÀ«v]�¾�z�� {Y� ¹ µyYvk�½{Z��©v¯

v�Z]��b�y�yZ*]�¾´°¿Y�� o�½Yz]�½uZ¸´�À��©v¯�

uZ¸´�À� aZ�t�¯
±yZ¤d¯ $
±yZ¤d¯ %

�]8  &
yYuzÀ- '

yu�½{z¯��¿Yz�
¶^«

���I ZV+ G G  
¹ ¾�z��±Zk��Z cyY

¶°�c
� � � �WUDQV ZHE ORQJu ©v¯�µ{Yv³Y

µyZ°��ªp¯�yu��´cæ ¾��º¯�©v¯�µ{Yv³Y
���� 0SD � � �ZHE ORQJu

���� 0SD � � �ZHE ORQJu
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Ò�½zÀ-�¶lÀd³
½Yz]� v¿vk� ¾cZ^�Zp¯� ©v¯� (¿� ¶«Z¤¯� ²¿Y� yu
aZÀW|k� yu��´c�|)z°c�\¿z��zh)Yvo��¿z��²À°tc

Yµ{Z�®¿z�� Z]�¾«º��½Z·�µv´´)�b¿º¤c� uyºsz]�ªp¯�½
µv�� uZ¸´�À�� �µyYvk� yu�¾�z�b�Y��{Y�ª�Zo�j¿Zd³�

�*d ³�¾d�)�(¿�±Z°dsZ�� {Y�b°�£�(¿� ¶^�Zp¯
Êzh)Yvo�¶)�v·u�¾¯�±Z�³�½uZ¸´�À��©v¯�Z]�µyYvk�(c

±Z*¯�¹u�yu��´c�|)z°c�\¿Yz�æ¹ç²À]�æå�¾«Yæê
�uuz-�¾¯�uy¹Mz]�zd�À]�©v¯¸´�À�½uZyu�b°�£�

ª]Z£�¾doYz]�¶)�b�z-�yYz£�¾�yz]�uyº¯�½yZ´)�µyYº¿u
¶]�¾«¹�v�Z¿�¾¯� |À³�¾d�)� ¶�z�� Z¿��)�½Yz]�®À°�c
yºt]M��s�ay¹Zl¯�yu� Z�º�s�µyYº¿u� �¾.d�s��Zp«

uyYu� ½zd�À]� bÀ°·Y�uyº¯� ½yYx-yZ]� �º³� ²À´$°·
½Yz]�v³Yºc�¾¯�b«º¸��¶]�¶)�µuº]�¾�z��½Z·�yZ]��¾�yz]
�¶³v]�zÀd·Z���°s�{Y�¾�Z³�½yºp¯�½yYx-yZ]��¿Yz�
uº��¾�yz]��uuz.³�¾^³Zk�½yYv¿Z�Z³�¶]�zl´¯�¶$³Z´#�

ª*�Ö�©v¯�ª*��zÀÀ�c��¬dt¯�½Z·�µ{Yv³Y�Z]�¾��º¯
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Zºº¿yu�¾º�vºº´¸¯�¶¿z�³

aZÀW|k�½Yz]�¾.d�s�½Z·�ªÀ¬pc� yu� ¶)� Zl³M� {Y
yYz£� ¶kºc� uyº¯� ¾��º¯� ½Z·��´c� zh)Yvo� �½Y�µ{Z�
yº�´°]��¬dt¯��Z¤³� yu� Z·�ªÀ¬pc� ­Zl³Y� Yx«� �uzÀ-�¾¯

|)z°c�\¿Yz�� zh)Yvo�²ÀÀ�c¹ zÀ-�b£¹� yZÀ�]��´c�
�¿z��²ÀÀ�c�½Yz]� µuZ��¾�¹y�¶]� {ZÀ³�¹ µuº]�¶´¿|·z�
­Z*pd�Y� ¾�yz]� yu� Z�º�s� �´c� |)z°c� \¿Yz�
v�Z]�¾¯�bÀ°·Y�|WZo�¾oYz��¶À«¹Y�ªoYz¯�yu�¾.d�s�

\À�M�®À¯zc�¹ aYzÀ°�c�­Z.´·�yu�¾�z��{Y½Z·�½Y�µ{Z��
¶]� �¿z��¾]Z¿{yY� �¾�z�� ¹ ¾«º��½Z��Y�aÇZ�cY� yu

º�´¯b�Y�bÀ°·Y� Z]�yZÀ�]�zÀ°�c�½Z·��¹y�wZtcY�y�{Y
¶�¿Z¤¯�½Yz]�±Yºc�¾¯�½uZ¸´�À��©v¯�{Y�µuZ d�Y�Z]�¹z´¿Y
�´c�|)z°c�\¿z��zh)Yvo� yYv¤¯�(¿��¿z��uy¹Mz]� ¹

uz)�µuZ d�Y��ªÀ¬pc�uyº¯�½Y�µ{Z��aZÀW|k�yu�

Ó��kYz¯
��+DQVHQ�� 3�)��� DQG� :LQWHUVWHLQ�� 6�5���
³)DWLJXH� 'DPDJH� LQ� WKH� 6LGH� 6KHOOV� RI�
6KLSV´�� -RXUQDO� RI� 0DULQH� 6WUXFWXUHV��
9RO�����������SS����������
��6WRUKDXJ�� *��� DQG� %HUVWDG�� $�-���
³)DWLJXH� LQ� WKH� 6LGH� 6KHOO� RI� 6KLS�
6KDSHG� 6WUXFWXUHV´�� 20$(� ������ 5LR�
GH�-DQHLUR��%UD]LO��$60(�
��/OR\G¶V� 5HJLVWHU� RI� 6KLSSLQJ�� ³6KLS�
5LJKW� )DWLJXH� 'HVLJQ� $VVHVVPHQW�
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