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❏�❦❢❞✉❥���"��❡❥�❤✲�*✇❢	�"��❡❥�❤✲�"❢�✉�❜�❡�❚��✈✉❥���❉�❜✉❥�❤

�❘✈❜�❥✉��❜�❡�❞���❥�✉❢�❞�
❋❜�❥❢	��	�❞❢��❥�❤✲�����❤❢���❜�❡�❢=❞❢��❢�✉�❞�❜	❥✉���❥✉✐���✉✳✉�✳��✉�❞���❥�✉❢�❞�

�❉��✉❥�✈�✈��❥���✇❜✉❥���✉✐	�✈❤✐�❙✬❊
(����❢❡❤❢�❜�❡�❢=�❢	✉❥�❢��❣��✇❢	�✸✶✶�◗✐✴❊✴$��❜	�✈�❡�✉✐❢���	�❡�❜�❡��
❢=�❢	❥
❢�✉❜��❡❢�❥❤��✬�❜�❜���❥��❞❜�❜❝❥�❥✉❥❢�

�❍��❝❜��❜✇❜❥�❜❝❥�❥✉��❜�❡��✈���	✉✮�❥❤�✸✯
❙❢�����❥✇❢�❣❥❢�❡�❜�❡�✉❢❞✐�❥❞❜���❢	✇❥❞❢��✈���	✉�❣	�
�❜�❤��❝❜���❢✉��	❧

Rubber

❋�✉❜�❢� ❋�❤❥�❢❢	❢❡�◗���
❢	��	❢�	❢�❢�✉��❜��❥�❤�❢✲�❞��✇❢�❥❢�✉�❜�❡�	❢�❥❜❝�❢���✈	❞❢��❥✉✐

✈�✉❥��❢��	�❡✈❞✉�❤	�✈�����	❧❥�❤�✉�❤❢✉✐❢	�✉�����✇❢���
❢��❣�✉�❡❜�$��✉�✈❤✐❢�✉�❞✐❜��❢�❤❢�✴
❇����❢��❣�✉✐❢���❡❢�✉�❜�❡��❜	❤❢�✉�
❜�✈❣❜❞✉✈	❢	���❣�✉✐❢	
���❜�✉❥❞�����✈	❢✉✐❜�❢��✮◗✯�❥�
✉✐❢���	�❡��✈❝	❥ ���❥��
�	❢�✉✐❜��❦✈�✉�❜��✈���❥❢	❁��❢�❝	❥�❤�✉✐❢�	❥❤✐✉�
❥=��❣�❞❜�❜❝❥�❥✉❥❢��✉�
�✈	�❞✈�✉�
❢	�✴�❢�✐❜✇❢�
�	❢�✉✐❜��✻✶��❢❜	���❣�❢=�❢	❥❢�❞❢�❜�❡�❜���	�❡�❥❡❢��❢✉��	❧
✉✐❜✉�❥�❞�✈❡❢��❡❢�❥❤�✲�
❜�✈❣❜❞✉✈	❥�❤✲�❙✬❊✲�❜���❥❞❜✉❥����✵�✉❢❞✐�❥❞❜���❢	✇❥❞❢��❜❝�✲��❜�❢�
�	�❣❢��❥��❜��✲�❡❥�✉	❥❝✈✉�	��❜�❡�❜❤❢�✉��✉✐❜✉�❜	❢�✐❢	❢�✉��❜��❥�✉✴

✮�❥❤�✷✯

✮�❥❤�✸✯

3



✐❢	❢�❋�✉❜�❢� ❋�❤❥�❢❢	❢❡�◗���
❢	��❉❜��❈❢��❢❡�❥�����✉�❢❜	

❇❥	❝❜❤✵❉❜❤❢

2❢❢��❞✈�

❉✈�✐❥��❥�❤
�✉	✈❞✉✈	❢

��❤�

*✈✉���❢���❜✉❢✵❚✉✈❡

❋�❢�❢✉

��❢	
❚✐❜�❧

�❢�❞❜�
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✐��❋�✉❜�❢� ❋�❤❥�❢❢	❢❡�◗���
❢	��❣�	����✉�❢❜	�❇���❥❞❜✉❥���

�*✈✉�✉❜�❡❥�❤�❜❝	❜�❥���❜�❡��❢❜	�	❢�❥�✉❜�❞❢✮�❥❤�✷✯
✐❢�❋�✉❜�❢���	✉❣��❥���❣�❢�❤❥�❢❢	❢❡�����
❢	��❥���	❢❣❢		❢❡�❝��❢�❡✳✈�❢	�✲�❡❢�❥❤�
❢�❤❥�❢❢	��❜�❡��	�❞❢���	��❣�	�✉✐❢❥	��✈✉�✉❜�❡❥�❤��	��❢	✉❥❢��❥��❡❢
❜�❡❥�❤�❜�❡�✐❥❤✐
❜❝✈�❢�❜���❥❞❜✉❥���✴��✐❥��❥���✐��❣��✉�❢❜	�❥��❜��❥❡❢❜��❜���❥❞❜✉❥���❣�	��✈	�	❢�❥���❜�❡
❞�
��✈�❡�✴��❉�
�❜	❢❡�✉���✉✐❢	�❢�❜�✉�
❢	��❜�❡�	❥❤❥❡���❜�✉❥❞�✲��✈	�❢�❤❥�❢❢	❢❡
����
❢	��❢=✐❥❝❥✉��✈�❢	❥�	�❜❝	❜�❥���❜�❡��❢❜	�	❢�❥�✉❜�❞❢�❣�	�❢=✉❢�❡❢❡��❢	❥�❡���❣
✉❥
❢✴

��✈❤✐�❢���❜�❡�❡✈	❜❝❥�❥✉�✮�❥❤�✸✯
*✈	�	❢�❥���❜�❡�❞�
��✈�❡��❜	❢�❢�❤❥�❢❢	❢❡�✉��❝❢�❢=❞❢�✉❥��❜����✉�✈❤✐✴��❋�✉❜�❢$�
❢�❤❥�❢❢	❢❡�����
❢	���	�✇❥❡❢�✐❥❤✐�✉❢��❥�❢��✉	❢�❤✉✐�❜�❡�❢���❤❜✉❥����	��❢	✉❥❢�
	❢�❜✉❥✇❢�✉���✉✐❢	�❢�❜�✉�
❢	�✲��✐❥�❢�❡❢�❥✇❢	❥�❤��✈�❢	❥�	�	❢�❥�✉❜�❞❢�✉���✈�❞✉✈	❢�
❜�❡�✉❢❜	�✴��❏����❜�✉�❋◗��❜�❡�❋�✉❜��❞�❙❋◗��❜����❡❢�❥✇❢	�✐❥❤✐�✉❢��❥�❢��✉	❢�❤✉✐
❜�❡�❣�❢=✈	❜��
�❡✈�✈���❥✉✐�❥
�❜❞✉�	❢�❥�✉❜�❞❢�✉��
❢❢✉✲�❜�❡��❣✉❢��❢=❞❢❢❡
�❢	❣�	
❜�❞❢�	❢�✈❥	❢
❢�✉���❣�❜✉✐�❢✉❥❞�❣��✉�❢❜	�❜���❥❞❜✉❥���✴

�❉	��✉❜��❞�❜	❥✉��❜�❡�	❢❡✈❞❢❡��❢�����❢��
❋�✉❜�❢$��✉	❜���❜	❢�✉��❢	❥❢���❣�❢�❤❥�❢❢	❢❡�����
❢	���	�✇❥❡❢����✈✉❥����❣�	�✉✐��❢
�✐���❢❢❧�❞���❥�✉❢�✉���❞�❢❜	�❜�❡����❢	��❢����❥�❤�❥�❡❢=�❣�	�❣��✉�❢❜	�❜❢�✉✐❢✉❥❞�✴
✐❢�❢�❜✉✉	❥❝✈✉❢��❢�❜❝�❢�❣��✉�❢❜	�❡❢�❥❤�❢	��❜�❡�❞���	�❣�	
✈�❜✉�	��✉��❞	❢❜✉❢
❞���❥�✉❢�✉���❞���	�❣❥��❢❡��	�❡✈❞✉�✴

�❋=❞❢��❢�✉�����✉❢
�❢	❜✉✈	❢�❣�❢=❥❝❥�❥✉�
��❢=❥❝❥�❥✉���✇❢	�❜�❝	�❜❡�✉❢
�❢	❜✉✈	❢�	❜�❤❢�❥��❞	❥✉❥❞❜��✉��❣��✉�❢❜	�❜���❥❞❜✉❥���
❢��❢❞❥❜����✉✐❢��✈✉���❢���❜✉❢✴��*✈	���	✉❣��❥��❡❢�❥✇❢	��✈�
❜✉❞✐❢❡��❢	❣�	
❜�❞❢��❥✉✐

❜✉❢	❥❜���❞❜�❜❝�❢��❣�
❜❥�✉❜❥�❥�❤�✉✐❢❥	�❣�❢=�❞✐❜	❜❞✉❢	❥�✉❥❞��❡����✉��✳✺✻�❉✴��❚✈❞✐
�❢	❣�	
❜�❞❢�❥���❢���❝❢����✉✐❢���❥�✉�❜✉��✐❥❞✐��	❡❥�❜	��❢�❜�✉�
❢	��❜�❡�
❜��
	✈❝❝❢	��	�❡✈❞✉��❝❢❞�
❢�	❥❤❥❡�❜�❡�❝	❥✉✉�❢✴��"��✉�❋�✉❜�❢�❋�❤❥�❢❢	❢❡�◗���
❢	
❤	❜❡❢���❣❣❢	�❢=❞❢��❢�✉�❣�❢=�❣❜✉❥❤✈❢�❞✐❜	❜❞✉❢	❥�✉❥❞��✉✐❜✉�❞❜���✉�❝❢�
❜✉❞✐❢❡�❝�
�✉✐❢	�❢�❜�✉�
❢	����✉❢
�✴
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� ❚��✇❢�✉✳❣	❢❢�❝��❡❥�❤
*✈	�❢�❤❥�❢❢	❢❡�����
❢	��❜	❢�❝❢�✉�❣�	
✈�❜✉❢❡�❣�	��❜✉❢	❝�	�❢�❝��❡❥�❤����✉❢
��✉✐❜✉

❜❧❢�❣��✉�❢❜	�❜��❢
❝���
�	❢�❢❣❣❥❞❥❢�✉�❜�❡�❢�✇❥	��
❢�✉❜����❣	❥❢�❡��✴�❏��❜❡❡❥✉❥��✲
✉✐❢❥	�❤��❡�❞✐❢
❥❞❜��❞�
�❜✉❥❝❥�❥✉��❜�������✇❢	
��❡❥�❤��❥✉✐�✇❜	❥�✈��
❜✉❢	❥❜����✐❥❞✐
❜✈✉�
❜✉❢��✉✐❢�❜��❢
❝����❣�❥�❡❥✇❥❡✈❜��❞�
���❢�✉��❜�❡�❜������❡❢�❥❤�❢	��❜�❡
❢�❤❥�❢❢	��✉✐❢❥	�❞	❢❜✉❥✇❢�❣	❢❢❡�
✴

� ❋�✐❜�❞❢
❢�✉��❣�	❢❞�❞�❜❝❥�❥✉�
*✈	��❥❡❢�	❜�❤❢��❣�❋�✉❜�❢�❋�❤❥�❢❢	❢❡�◗���
❢	��❤❥✇❢��✉✐❢�❣��✉�❢❜	�❥�❡✈�✉	��❜
❝	�❜❡❢	��❢�❢❞✉❥���✉��❞✐���❢�❣	�
��✐❢��❡❢�❥❤�❥�❤��❢��❞�
���❢�✉���❣�❜��✐�❢✴�❈�
	❢��❜❞❥�❤�✉	❜❡❥✉❥��❜��
❜✉❢	❥❜����❥✉✐��✈	�❢�❤❥�❢❢	❢❡�����
❢	�✲�❝	❜�❡�*❋"��❞❜�
❥�❞	❢❜�❢�	❢❞�❞�❜❝❥�❥✉�✲��✐❥❞✐�❜����❝❢�❢❣❥✉��✉✐❢��	�❞❢���	��❡✈	❥�❤�
❜�✈❣❜❞✉✈	❥�❤
❞�
�❜	❢❡�✉��✉✐❢	
��❢✉�✈�❢	�✴

� �	❢�❥�✉❜�❞❢✮�❥❤�✹✯
❋�❤❥�❢❢	❢❡�◗���
❢	��❣	�
�❋�✉❜�❢�❥��❣��✉�❢❜	�❜���❥❞❜✉❥����❜	❢���❢❞❥❣❥❞❜���
❣�	
✈�❜✉❢❡�✉��
❥�❥
❥ ❢�❡❥�❞���	❜✉❥��✲�	❢�✈�✉❥�❤�❥��❜���✉❜❝�❢��	�❡✈❞✉✴���❢❜❡❥�❤
❣��✉�❢❜	�*❋"��❞✐���❢��✈	���❜�✉❥❞❥ ❢	✳❣	❢❢✲���❣✉�❢�❤❥�❢❢	❢❡�����
❢	��❣�	�✉✐❢❥	
�✈✉�✉❜�❡❥�❤���✉❜❝❥�❥✉���✇❢	�✉❥
❢�❞�
�❜	❢❡�✉��✉✐❢��✉✐❢	���❜�✉❥❞❥ ❢❡���❢�✴

� ❙❢❤✈�❜✉�	���✉❜✉✈�
❊❢�❢�❡❥�❤����✉✐❢�❤	❜❡❢�✲�❋�✉❜�❢�❋�❤❥�❢❢	❢❡�◗���
❢	��❜	❢�❜❝�❢�✉��
❢❢✉��	�❢=❞❢❢❡�✉✐❢

��✉��✉	❥�❤❢�✉�	❢�✈❥	❢
❢�✉���❣�❜��❥❡❢�✇❜	❥❢✉���❣�	❢❤✈�❜✉�	��❞�❡❢��❜�❡�✇❜	❥�✈��❥�❡✈�✉	�✳
	❢❤✈�❜✉❢❡�❢�✇❥	��
❢�✉❜���✉❜�❡❜	❡�✴

���✉�❢❜	�*❋"�❇��	�✇❜���

❋����❡�❇��	�✇❜��

�❊❇�❇��	�✇❜��

"❢❡❥❞❜�❀❚◗�

❈	❥✉❥�✐�❚✉❜�❡❜	❡��

(✮◗�✉❜❝�❢�❜✉❢	�❥��❍❢	
❜��✯�

❖❚�✮◗�✉❜❝�❢�❜✉❢	✯�

"❥�❥✉❜	��❚�❢❞❥❣❥❞❜✉❥����

��❜
❢�❙❢✉❜	❡❜�✉��

�✮�❡❢	�	❥✉❢	���❜❝�	❜✉�	�✯�

❊❏❖�

❏❚*�

❇❚"�

❑❏❚�❢�✉�"❢✉✐�❡��

After 48hrs

Plasticized 
soft TPU

(Unstabilized)

Plasticized 
soft TPU

(Stabilized)

Plasticizer- free 
soft TPU

(Stabilized
Estane T465A)

✮�❥❤�✹✯

6



	❜���❜	❢�✉�❚❢	❥❢�
�	❜���❜	❢�✉�◗���❢�✉❢	✳❝❜�❢❡�✉✐❢	
���❜�✉❥❞�◗���✈	❢✉✐❜�❢✮◗✯�❢�❜�✉�
❢	��
�2❥❤✐�
❢❞✐❜�❥❞❜���	��❢	✉❥❢�✲�❢✴❤✴��❢❜	�	❢�❥�✉❜�❞❢✲�❢�❜�✉❥❞❥✉�✲�	❢❞�❞�❜❝❥�❥✉�

�❇�✉❥✳✐�❡	����❥��	❢❥�❣�	❞❢❡�✇❢	�❥���❜✇❜❥�❜❝�❢✮❚✹✾✻❇2✲�❚✹✿✸❇2✲�❚✹✿✻❇2✲�❚✹✿✾❇2✲�❚✹✼✶❊2✲�❚✹✼✺❊2✯
�❚✈❥✉❜❝�❢�❣�	�❥�❦❢❞✉❥���
��❡❥�❤�❜�❡�❝����
��❡❥�❤�✮❚✹✿✸❇2✯
�❇���❤	❜❡❢��❞��✉❜❥����✉❜❝❥�❥ ❢	✴

◗	�❡✈❞✉ ❢�✉�
❢✉✐�❡ �❥✉ ❚✹✾✻❇ ❚✹✿✸❇ ❚✹✿✻❇ ❚✹✿✾❇ ❚✹✼✶❊ ❚✹✼✺❊ ❚✹✼✾❊ ❚✹✽✻❊

❚�❢❞❥❣❥❞�❤	❜✇❥✉� ❏❚*�✸✽✾✷ ❤✵❞
✹ ✷✴✷✿ ✷✴✸✷ ✷✴✸✸ ✷✴✸✸ ✷✴✸✻ ✷✴✸✻ ✷✴✸✽ ✷✴✸✾

❢��❥�❢��✉	❢���❜✉ ❏❚*�✹✽

✷✶✶✫�❢���❤❜✉❥�� "◗❜ ✻ ✷✶ ✷✺ ✸✶ ✸✸ ✸✺ ✸✼ ✹✹

✹✶✶✫�❢���❤❜✉❥�� "◗❜ ✷✶ ✸✶ ✸✾ ✹✸ ✹✼ ✹✿ ✹✿ ✺✹

❢��❥�❢��✉	❢�❤✉✐ ❏❚*�✹✽ "◗❜ ✹✻ ✺✻ ✺✽ ✺✹ ✺✹ ✺✺ ✺✻ ✺✻

❋���❤❜✉❥�� ❏❚*�✹✽ ✫ ✽✾✶ ✼✻✶ ✻✹✶ ✺✸✶ ✺✶✶ ✹✿✶ ✹✾✶ ✹✹✶

❢❜	�	❢�❥�✉❜�❞❢ ❏❚*�✹✺✳✷❈ ❧❖✵
 ✿✻ ✷✸✶ ✷✺✶ ✷✽✶ ✸✸✶ ✸✸✶ ✸✸✶ ✸✼✶

❇❝	❜�❥���	❢�❥�✉❜�❞❢ ❏❚*�✺✼✺✿ 

✹ ✹✻ ✹✻ ✹✶ ✹✶ ✹✶ ✹✶ ✸✻ ✸✻

❉�
�	❢��❥����❢✉ ❏❚*�✾✷✻

"��❡��✐	❥�❧❜❤❢ ❇❚"�❊✿✻✻ 

✵

 ✶✴✶✷✹ ✶✴✶✶✾ ✶✴✶✶✽ ✶✴✶✶✽ ✶✴✶✶✺ ✶✴✶✶✺ ✶✴✶✶✺ ✶✴✶✶✹

❥❞❜✉���❣✉❢�❥�❤���❥�✉ ❏❚*�✹✶✼ ✶❉ ✿✻ ✷✷✶ ✷✷✻ ✷✷✼ ✷✸✹ ✷✸✹ ✷✸✻ ✷✹✶

�❢❢❡❥�❤ ✶❉ ✷✾✶M✷✿✻ ✷✾✻M✸✶✶ ✷✿✶M✸✶✻ ✷✿✶M✸✶✻ ✸✶✶M✸✷✻ ✸✶✶M✸✷✻ ✸✶✻M✸✸✶ ✸✷✶M✸✸✻

"❢✉❢	❥�❤ ✶❉ ✷✾✻M✸✶✶ ✷✿✶M✸✶✻ ✸✶✶M✸✷✻ ✸✶✶M✸✷✻ ✸✷✶M✸✸✻ ✸✷✶M✸✸✻ ✸✷✻M✸✹✶ ✸✸✶M✸✹✻

❖�  �❢ ✶❉ ✷✿✶M✸✶✻ ✷✿✻M✸✷✶ ✸✶✻M✸✸✶ ✸✶✻M✸✸✶ ✸✷✻M✸✹✶ ✸✷✻M✸✹✶ ✸✸✶M✸✹✻ ✸✸✻M✸✹✻

❚�❢❢❡ "�❡❢	❜✉❢ "�❡❢	❜✉❢ "�❡❢	❜✉❢ "�❡❢	❜✉❢ "�❡❢	❜✉❢ "�❡❢	❜✉❢ "�❡❢	❜✉❢ "�❡❢	❜✉❢

❏�❦❢❞✉❥���❤✈❥❡❢

✸✹✶❉ ✽✶✐	����� ✫ ✷✻ ✷✻ ✷✻ ✸✶ ✸✶ ✸✶ ✸✻ ✹✻

✽✶✶❉ ✸✸✐	����� ✫ ✺✻ ✺✻ ✺✻ ✺✻ ✺✶ ✺✶ ✺✶ ✺✶

2❜	❡�❢�� ❏❚*�✾✼✾ ❚✐�	❢�❇
❊

✾✽❇ ✿✸❇ ✿✻❇ ✿✾❇
✻✻❊ ✼✹❊ ✼✻❊ ✼✾❊ ✽✾❊
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❚�❣✉✲�◗�❜�✉❥❞❥ ❢	✳❣	❢❢�❚❢	❥❢�
�❚✈�❢	�❚�❣✉✲�❉�❢❜	�◗���❢�✉❢	✳ ❜�❡�◗���❢✉✐❢	✳ ❝❜�❢❡�✐❢	
���❜�✉❥❞�◗���✈	❢✉✐❜�❢✮◗✯�❢�❜�✉�
❢	�
�*✈✉�✉❜�❡❥�❤���✉❜❝❥�❥✉��✇❢	�✈��❞��✇❢�✉❥��❜����❜�✉❥❞❥ ❢❡�	❢�❥���❜�❡�❤��❡�
❢❞✐❜�❥❞❜���	��❢	✉❥❢�✲�

�	�❞❢��❜❝❥�❥✉�✲������✐	❥�❧❜❤❢�❜�❡�	❢❞�❞�❜❝❥�❥✉�

◗	�❡✈❞✉ ❢�✉�
❢✉✐�❡ �❥✉
❋�✉❢	 ❋✉✐❢	

✺✼✶❇2 ✺✼✶❇ ✺✼✻❇ ✺✽✶❇ ❚✷✽✻❇ ✹✼✻❇ ✹✽✶❇

❚�❢❞❥❣❥❞�❤	❜✇❥✉� ❏❚*�✸✽✾✷ ❤✵❞
✹ ✷✴✷✸ ✷✴✷✸ ✷✴✷✹ ✷✴✷✹ ✷✴✷✾ ✷✴✶✻ ✷✴✶✼

❢��❥�❢��✉	❢���❜✉ ❏❚*�✹✽

✷✶✶✫�❢���❤❜✉❥�� "◗❜ ✷✴✼ ✸✴✸ ✸✴✼ ✹✴✼ ✹✴✻ ✸✴✼ ✹✴✸

✹✶✶✫�❢���❤❜✉❥�� "◗❜ ✸✴✼ ✺✴✶ ✺✴✼ ✼✴✶ ✼✴✻ ✺✴✾ ✻✴✽

❢��❥�❢��✉	❢�❤✉✐ ❏❚*�✹✽ "◗❜ ✷✿ ✸✶ ✸✸ ✸✾ ✹✶ ✹✻ ✸✻

❋���❤❜✉❥�� ❏❚*�✹✽ ✫ ✷✶✶✶ ✾✼✶ ✿✻✶ ✿✶✶ ✾✶✶ ✿✻✶ ✿✶✶

❢❜	�	❢�❥�✉❜�❞❢ ❏❚*�✹✺✳✷❈ ❧❖✵
 ✺✾ ✼✶ ✼✶ ✽✻ ✾✶ ✼✻ ✽✶

❇❝	❜�❥���	❢�❥�✉❜�❞❢ ❏❚*�✺✼✺✿ 

✹ ✼✻ ✼✶ ✻✻ ✻✶ ✺✶ ✺✶ ✹✻

❉�
�	❢��❥����❢✉ ❏❚*�✾✷✻

"��❡��✐	❥�❧❜❤❢ ❇❚"�❊✿✻✻ 

✵

 ✶✴✶✸✶ ✶✴✶✷✹ ✶✴✶✷✶ ✶✴✶✶✼ ✶✴✶✸✻ ✶✴✶✷✷ ✶✴✶✶✼

❥❞❜✉���❣✉❢�❥�❤���❥�✉ ❏❚*�✹✶✼ ✶❉ ✽✶ ✽✻ ✽✻ ✽✽ ✾✺ ✼✽ ✽✶

�❢❢❡❥�❤ ✶❉ ✷✽✶M✷✾✶ ✷✾✶M✷✿✶ ✷✾✶M✷✿✶ ✷✾✻M✷✿✻ ✷✽✻M✷✾✻ ✷✾✶M✷✿✶ ✷✾✻M✷✿✻

"❢✉❢	❥�❤ ✶❉ ✷✽✻M✷✾✻ ✷✾✻M✷✿✻ ✷✾✻M✷✿✻ ✷✿✶M✸✶✶ ✷✾✶M✷✿✶ ✷✾✻M✷✿✻ ✷✿✶M✸✶✶

❖�  �❢ ✶❉ ✷✾✶M✷✿✶ ✷✿✶M✸✶✶ ✷✿✶M✸✶✶ ✷✿✻M✸✶✻ ✷✾✻M✸✶✶ ✷✿✶M✸✶✶ ✷✿✻M✸✶✻

❚�❢❢❡ ❚��� ❚��� ❚��� ❚��� ❚��� ❚��� ❚���

❏�❦❢❞✉❥���❤✈❥❡❢

✸✹✶❉ ✽✶✐	����� ✫ ✳ ✷✶ ✷✶ ✷✶ ✷✻ ✷✶ ✷✶

✽✶✶❉ ✸✸✐	����� ✫ ✳ ✹✶ ✹✶ ✹✻ ✹✶ ✹✶ ✹✶

2❜	❡�❢�� ❏❚*�✾✼✾ ❚✐�	❢�❇ ✼✶❇ ✼✼❇ ✽✷❇ ✽✽❇ ✽✽❇ ✽✶❇ ✽✺❇

�❇�✉❥✳✐�❡	����❥��	❢❥�❣�	❞❢❡�✇❢	�❥���❜✇❜❥�❜❝�❢�✮❚✷✽✻❇2✲�✺✼✶❇2✯
�❚✈❥✉❜❝�❢�❣�	�❥�❦❢❞✉❥���
��❡❥�❤
�❇���❤	❜❡❢��❞��✉❜❥����✉❜❝❥�❥ ❢	✴

8



2❥❤✐�"❢❞✐❜�❥❞❜��◗❢	❣�	
❜�❞❢�❚❢	❥❢��
�◗���❢�✉❢	✳❝❜�❢❡�✉✐❢	
���❜�✉❥❞��◗���✈	❢✉✐❜�❢✮◗✯�❢�❜�✉�
❢	�
�❋=❞❢��❢�✉�
❢❞✐❜�❥❞❜���	��❢	✉❥❢�✲�❢✴❤✴�✉❢��❥�❢��✉	❢�❤✉✐✲�����✉❢
�❢	❜✉✈	❢�

❣�❢=❥❝❥�❥✉�✲��❢❜	�	❢�❥�✉❜�❞❢✲�❤��❡��	�❞❢��❜❝❥�❥✉�✲�	❢❞�❞�❜❝❥�❥✉�

�❚✈❥✉❜❝�❢�❣�	�❥�❦❢❞✉❥���
��❡❥�❤
�✮�✯��✉❜❝❥�❥ ❢❡�❤	❜❡❢�

◗	�❡✈❞✉ ❢�✉�
❢✉✐�❡ �❥✉ ❚✷✾✶❇� ❚✷✾✻❇ ❚✷✿✶❇� ❚✷✿✻❇ ❚✷✿✾❇ ❍◗✻✻❊❈ ❚✷✼✶❊ ❚✷✼✾❊

❚�❢❞❥❣❥❞�❤	❜✇❥✉� ❏❚*�✸✽✾✷ ❤✵❞
✹ ✷✴✷✿ ✷✴✸✶ ✷✴✸✷ ✷✴✸✸ ✷✴✸✹ ✷✴✸✹ ✷✴✸✻ ✷✴✸✽

❢��❥�❢��✉	❢���❜✉ ❏❚*�✹✽

✷✶✶✫�❢���❤❜✉❥�� "◗❜ ✺✴✻ ✼✴✻ ✿✴✻ ✷✹ ✷✼ ✷✼ ✸✸ ✸✾

✹✶✶✫�❢���❤❜✉❥�� "◗❜ ✿ ✷✸ ✷✿ ✸✾ ✹✶ ✸✽ ✹✻ ✺✶

❢��❥�❢��✉	❢�❤✉✐ ❏❚*�✹✽ "◗❜ ✹✻ ✺✶ ✻✶ ✻✻ ✻✶ ✺✾ ✺✻ ✺✻

❋���❤❜✉❥�� ❏❚*�✹✽ ✫ ✽✽✶ ✼✻✶ ✼✻✶ ✻✸✶ ✻✸✶ ✻✹✶ ✺✾✶ ✺✹✶

❢❜	�	❢�❥�✉❜�❞❢ ❏❚*�✹✺✳✷❈ ❧❖✵
 ✿✶ ✷✷✶ ✷✺✶ ✷✻✶ ✷✾✶ ✷✽✶ ✸✹✶ ✸✻✶

❇❝	❜�❥���	❢�❥�✉❜�❞❢ ❏❚*�✺✼✺✿ 

✹ ✹✶ ✹✶ ✹✶ ✹✶ ✸✻ ✺✶ ✸✻ ✸✻

❉�
�	❢��❥����❢✉ ❏❚*�✾✷✻

"��❡��✐	❥�❧❜❤❢ ❇❚"�❊✿✻✻ 

✵

 ✶✴✶✸✶ ✶✴✶✷✶ ✶✴✶✶✿ ✶✴✶✶✾ ✶✴✶✶✾ ✶✴✶✶✾ ✶✴✶✶✽ ✶✴✶✶✼

❥❞❜✉���❣✉❢�❥�❤���❥�✉ ❏❚*�✹✶✼ ✶❉ ✾✻ ✿✻ ✷✷✶ ✷✹✶ ✷✺✹ ✷✸✺ ✷✻✾ ✷✼✹

�❢❢❡❥�❤ ✶❉ ✷✽✻M✷✾✻ ✷✾✶M✷✿✻ ✷✾✻M✸✶✶ ✷✾✻M✸✶✶ ✷✿✶M✸✶✻ ✸✶✶M✸✷✻ ✸✶✶M✸✷✻ ✸✶✻M✸✸✶

"❢✉❢	❥�❤ ✶❉ ✷✾✶M✷✿✻ ✷✾✻M✸✶✶ ✷✿✻M✸✶✻ ✷✿✻M✸✶✻ ✸✶✶M✸✷✻ ✸✶✻M✸✷✻ ✸✷✶M✸✸✻ ✸✷✻M✸✹✶

❖�  �❢ ✶❉ ✷✾✻M✸✶✶ ✷✿✶M✸✶✻ ✸✶✶M✸✷✻ ✸✶✶M✸✷✻ ✸✷✶M✸✸✻ ✸✷✶M✸✸✻ ✸✷✻M✸✹✶ ✸✸✶M✸✹✻

❚�❢❢❡ ❚��� "�❡❢	❜✉❢ "�❡❢	❜✉❢ "�❡❢	❜✉❢ "�❡❢	❜✉❢ "�❡❢	❜✉❢ "�❡❢	❜✉❢ "�❡❢	❜✉❢

❏�❦❢❞✉❥���❤✈❥❡❢

✸✹✶❉ ✽✶✐	����� ✫ ✷✻ ✷✻ ✷✻ ✷✻ ✸✶ ✸✻ ✸✶ ✸✶

✽✶✶❉ ✸✸✐	����� ✫ ✹✻ ✹✻ ✺✶ ✺✶ ✺✶ ✺✸ ✺✻ ✺✻

2❜	❡�❢�� ❏❚*�✾✼✾ ❚✐�	❢�❇
❊

✾✹❇ ✾✽❇ ✿✸❇ ✿✻❇ ✿✾❇
✻✻❊ ✻✺❊ ✼✹❊ ✼✾❊
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�❚✈❥✉❜❝�❢�❣�	�❥�❦❢❞✉❥���
��❡❥�❤
�✮�✯��✉❜❝❥�❥ ❢❡�❤	❜❡❢�

�❜�✉�"��❡❥�❤�❉�❞�❢�❚❢	❥❢�
��❜�✉�
��❡❜❝�❢✲�◗���❢�✉❢	✳❝❜�❢❡�✉✐❢	
���❜�✉❥❞�◗���✈	❢✉✐❜�❢✮◗✯�❢�❜�✉�
❢	���
�❋=❞❢��❢�✉�
❢❞✐❜�❥❞❜���	��❢	✉❥❢�✲�❢✴❤✴�✉❢��❥�❢��✉	❢�❤✉✐✲�����✉❢
�❢	❜✉✈	❢�

❣�❢=❥❝❥�❥✉�✲��❢❜	�	❢�❥�✉❜�❞❢✲�❤��❡��	�❞❢��❜❝❥�❥✉�✲�	❢❞�❞�❜❝❥�❥✉�

◗	�❡✈❞✉ ❢�✉�
❢✉✐�❡ �❥✉ ❚✷✿✶❇✳✻✺� ❚✷✿✻❇✳✻✺� ✻✾✷✹✶ ✻✾✷✹✹ ✻✾✷✺✸ ✻✾✷✹✽

❚�❢❞❥❣❥❞�❤	❜✇❥✉� ❏❚*�✸✽✾✷ ❤✵❞
✹ ✷✴✸✶ ✷✴✸✸ ✷✴✸✸ ✷✴✸✹ ✷✴✸✹ ✷✴✸✺

❢��❥�❢��✉	❢���❜✉ ❏❚*�✹✽

✷✶✶✫�❢���❤❜✉❥�� "◗❜ ✽ ✷✷ ✷✶ ✷✺ ✷✽ ✸✶

✹✶✶✫�❢���❤❜✉❥�� "◗❜ ✷✻ ✸✹ ✷✿ ✸✸ ✸✽ ✸✿

❢��❥�❢��✉	❢�❤✉✐ ❏❚*�✹✽ "◗❜ ✺✻ ✻✻ ✹✾ ✹✿ ✹✾ ✹✽

❋���❤❜✉❥�� ❏❚*�✹✽ ✫ ✽✶✶ ✼✶✶ ✻✹✶ ✻✶✶ ✺✽✶ ✺✹✶

❢❜	�	❢�❥�✉❜�❞❢ ❏❚*�✹✺✳✷❈ ❧❖✵
 ✷✷✻ ✷✸✻ ✷✹✶ ✷✻✸ ✷✾✸ ✷✿✽

"��❡��✐	❥�❧❜❤❢ ❇❚"�❊✿✻✻ 

✵

 ✶✴✶✶✾ ✶✴✶✶✾ ✶✴✶✶✾ ✶✴✶✶✾ ✶✴✶✶✾ ✶✴✶✶✾

❏�❦❢❞✉❥���❤✈❥❡❢

❖�  �❢ ✶❉ ✸✶✶M✸✷✻ ✸✷✶M✸✸✻ ✸✷✶M✸✸✻ ✸✷✶M✸✸✻ ✸✷✻M✸✹✶ ✸✷✻M✸✹✶

❚�❢❢❡ "�❡❢	❜✉❢ "�❡❢	❜✉❢ "�❡❢	❜✉❢ "�❡❢	❜✉❢ "�❡❢	❜✉❢ "�❡❢	❜✉❢

�❢❢❡❥�❤ ✶❉ ✷✾✻M✸✶✶ ✷✿✶M✸✶✻ ✷✿✶M✸✶✻ ✷✿✶M✸✶✻ ✷✿✻M✸✷✶ ✷✿✻M✸✷✶

"❢✉❢	❥�❤ ✶❉ ✷✿✻M✸✷✶ ✸✶✻M✸✸✶ ✸✶✻M✸✸✶ ✸✶✻M✸✸✶ ✸✷✶M✸✸✻ ✸✷✶M✸✸✻

2❜	❡�❢�� ❏❚*�✾✼✾ ❚✐�	❢�❇
❊

✿✶❇ ✿✻❇
✻✸❊ ✻✶❊ ✻✻❊ ✼✸❊ ✼✽❊
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❋✉✐❢	�❚❢	❥❢�

◗	�❡✈❞✉ ❢�✉�
❢✉✐�❡ �❥✉ ❙✷✾✶❇� ❙✷✾✻❇� ✸✷✶✹✳✿✶❇ ❙✷✿✻❇� ❙✷✿✾❇� ✸✷✶✹✳✻✻❊

❚�❢❞❥❣❥❞�❤	❜✇❥✉� ❏❚*�✸✽✾✷ ❤✵❞
✹ ✷✴✶✾ ✷✴✷✶ ✷✴✷✺ ✷✴✷✹ ✷✴✷✺ ✷✴✷✻

❢��❥�❢��✉	❢���❜✉ ❏❚*�✹✽

✷✶✶✫�❢���❤❜✉❥�� "◗❜ ✻ ✼ ✷✷ ✷✷ ✷✻ ✷✼

✹✶✶✫�❢���❤❜✉❥�� "◗❜ ✾ ✷✶ ✸✺ ✸✶ ✸✼ ✹✷

❢��❥�❢��✉	❢�❤✉✐ ❏❚*�✹✽ "◗❜ ✸✻ ✹✸ ✺✺ ✺✹ ✺✺ ✺✺

❋���❤❜✉❥�� ❏❚*�✹✽ ✫ ✽✿✶ ✽✶✶ ✺✻✶ ✼✶✶ ✻✺✻ ✺✸✻

❢❜	�	❢�❥�✉❜�❞❢ ❏❚*�✹✺✳✷❈ ❧❖✵
 ✾✶ ✿✻ ✷✹✹ ✷✹✶ ✷✹✻ ✷✻✾

❇❝	❜�❥���	❢�❥�✉❜�❞❢ ❏❚*�✺✼✺✿ 

✹ ✹✻ ✹✶ ✸✻ ✸✻

❉�
�	❢��❥����❢✉ ❏❚*�✾✷✻

"��❡��✐	❥�❧❜❤❢ ❇❚"�❊✿✻✻ 

✵

 ✶✴✶✸✶ ✶✴✶✷✻ ✶✴✶✶✾ ✶✴✶✶✽ ✶✴✶✶✽ ✶✴✶✶✼

❥❞❜✉���❣✉❢�❥�❤���❥�✉ ❏❚*�✹✶✼ ✶❉ ✾✸ ✿✶ ✷✶✽ ✷✸✻ ✷✹✶ ✷✶✺

�❢❢❡❥�❤ ✶❉ ✷✽✻M✷✿✶ ✷✾✶M✷✿✻ ✷✾✻M✸✶✶ ✷✿✶M✸✶✻ ✷✿✶M✸✶✻ ✷✿✶M✸✶✻

"❢✉❢	❥�❤ ✶❉ ✷✾✻M✷✿✻ ✷✿✶M✸✶✶ ✷✿✻M✸✶✻ ✸✶✶M✸✷✶ ✸✶✶M✸✷✶ ✸✶✶M✸✷✶

❖�  �❢ ✶❉ ✷✿✶M✸✶✻ ✷✿✻M✸✷✶ ✸✶✶M✸✷✻ ✸✶✻M✸✸✶ ✸✶✻M✸✸✶ ✸✶✻M✸✸✶

❚�❢❢❡ ❚��� "�❡❢	❜✉❢ "�❡❢	❜✉❢ "�❡❢	❜✉❢ "�❡❢	❜✉❢ "�❡❢	❜✉❢

❏�❦❢❞✉❥���❤✈❥❡❢

✸✹ ✶❉ ✽✶✐	����� ✫ ✷✻ ✷✻ ✸✻ ✷✻ ✸✶ ✸✻

✽✶✶❉ ✸✸✐	����� ✫ ✺✻ ✺✻ ✺✶ ✺✻ ✺✻ ✹✶

2❜	❡�❢�� ❏❚*�✾✼✾ ❚✐�	❢�❇
❊

✾✹❇ ✾✽❇ ✿✸❇ ✿✻❇ ✿✾❇
✻✻❊ ✻✻❊

�◗���❢✉✐❢	✳❝❜�❢❡�✉✐❢	
���❜�✉❥❞�◗���✈	❢✉✐❜�❢✮◗✯�❢�❜�✉�
❢	�
�❋=❞❢��❢�✉�✐�❡	���✉❥❞�	❢�❥�✉❜�❞❢✲��❢❜	�	❢�❥�✉❜�❞❢✲�❜�✉❥✳❝❜❞✉❢	❥❜��

�❢	❣�	
❜�❞❢✲�����✉❢
�❢	❜✉✈	❢�❣�❢=❥❝❥�❥✉�✲����❢	�❡❢��❥✉�✲�	❢❞�❞�❜❝❥�❥✉�

�❚✈❥✉❜❝�❢�❣�	�❥�❦❢❞✉❥���
��❡❥�❤�❜�❡�❢=✉	✈�❥��
�✮�✯��✉❜❝❥�❥ ❢❡�❤	❜❡❢�
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❋�✉❜��❞�❙❋◗

◗	�❡✈❞✉ ❢�✉�
❢✉✐�❡ �❥✉

❋�✉❢	 ❋�✉❢	❋✉✐❢	

❍��✷✶✫ ❍��✷✾✫ ❍��✹✶✫ ❍��✹✶✫ ❍��✹✶✫ ❍��✻✶✫

✻✿✶✶✹ ✻✿✷✻✶ ✻✿✸✶✶ ✻✿✹✶✶ ✻✿✹✾✶ ✻✿✼✶✶

❚�❢❞❥❣❥❞�❤	❜✇❥✉� ❏❚*�✸✽✾✷ ❤✵❞
✹ ✷✴✸✾ ✷✴✹✻ ✷✴✺✻ ✷✴✺✻ ✷✴✺✷ ✷✴✼✺

❢��❥�❢�
�❡✈�✈� ❏❚*�✻✸✽ "◗❜ ✼✻✾ ✸✹✽✶ ✸✾✾✹ ✹✼✹✼ ✹✹✺✻ ✻✾✻✿

❢��❥�❢��✉❢�❤✉✐�❜✉�❝	❢❜❧ ❏❚*�✻✸✽ "◗❜ ✹✸ ✻✿ ✼✻ ✽✾ ✽✽ ✿✹

❋���❤❜✉❥���❜✉�❝	❢❜❧ ❏❚*�✻✸✽ ✫ ✾✼ ✷✿ ✸✶ ✷✻ ✷✻ ✽

��❢=✈	❜���✉	❢�❤✉✐ ❏❚*�✷✽✾ "◗❜ ✸✸ ✼✿ ✼✽ ✽✽ ✾✶ ✷✷✼

��❢=✈	❜��
�❡✈�✈� ❏❚*�✷✽✾ "◗❜ ✻✸✶ ✸✸✶✶ ✸✹✼✶ ✹✸✶✶ ✹✷✶✶ ✻✾✻✶

❏*❊�❥
�❜❞✉✲���✉❞✐❢❡ ❏❚*�✷✾✶✵✷

✸✹✶❉ ❑✵" ✼✿✺ ✺✶✼ ✺✸✽

✳✹✶✶❉ ❑✵" ✷✿✾ ✷✽✼ ✷✾✸

"��❡��✐	❥�❧❜❤❢ ❇❚"�❊✿✻✻ 

✵

 ✶✴✸✶ ✶✴✸✶ ✶✴✷✻ ✶✴✷✻ ✶✴✷✻ ✶✴✷✹

�❢❢❡❥�❤ ✶❉ ✸✶✶M✸✷✶ ✸✷✶M✸✸✶ ✸✷✻M✸✸✻ ✸✷✻M✸✸✻ ✸✷✻M✸✸✻ ✸✸✶M✸✹✶

"❢✉❢	❥�❤ ✶❉ ✸✷✶M✸✸✶ ✸✸✶M✸✹✶ ✸✸✶M✸✹✶ ✸✸✶M✸✹✶ ✸✸✶M✸✹✶ ✸✹✶M✸✺✶

❖�  �❢ ✶❉ ✸✶✻M✸✷✻ ✸✷✻M✸✸✻ ✸✷✻M✸✸✻ ✸✷✻M✸✸✻ ✸✷✻M✸✸✻ ✸✹✻M✸✺✻

❏�❦❢❞✉❥���❤✈❥❡❢

✷✴✾�"◗❜

✶✴✺✼�"◗❜

2❢❜✉�❡❢❣�	
❜✉❥���✉❢
�❢	❜✉✈	❢

✷✹✼ ✷✿✿ ✷✻✺ ✷✼✶ ✷✼✼ ✷✽✷
❏❚*�✽✻

✶❉
✶❉ ✷✶✷ ✷✹✻ ✷✸✼ ✷✸✽ ✷✸✹ ✷✹✶

2❜	❡�❢�� ❏❚*�✾✼✾ ❚✐�	❢�❊ ✻✽❊ ✽✸❊ ✼✾❊ ✽✸❊ ✽✺❊ ✽✻❊

�◗���❢�✉❢	✳❜�❡�����❢✉✐❢	✳❝❜�❢❡✲�❤�❜��✳❣❥��❢❡�	❢❥�❣�	❞❢❡�❢�❤❥�❢❢	❢❡�✉✐❢	
���❜�✉❥❞�
����✈	❢✉✐❜�❢✮❙❋◗✯�
�*✈✉�✉❜�❡❥�❤�
❢❞✐❜�❥❞❜���	��❢	✉❥❢�✲�❢✴❤✴��✈�❢	❥�	�✉�✈❤✐�❢��✲�✐❥❤✐�
�❡✈�✈�✲�

❢=❞❢��❢�✉�❜❝	❜�❥���❜�❡��❞✈❣❣�	❢�❥�✉❜�❞❢✲�✐❥❤✐�❡❥
❢��❥��❜���✉❜❝❥�❥✉�✲�	❢❞�❞�❜❝❥�❥✉�

�❚✈❥✉❜❝�❢�❣�	�❥�❦❢❞✉❥���
��❡❥�❤
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❏����❜�✉�❋◗

◗	�❡✈❞✉ ❢�✉�
❢✉✐�❡ �❥✉
✹✶✶ ✹✶✷ ✷✶✷

	❜���❜	❢�✉ �❍��	❢❥�❣�	❞❢❡�❏
�❜❞✉�
�❡❥❣❥❢❡

✷✶✷�❍�✺✶ ✷✶✷�❍�✼✶

❙�❞❧�❢���✐❜	❡�❢�� ❏❚*�✸✽✾✷ ❙��❞❜�❢ ✷✸✹ ✷✷✼

2❜	❡�❢�� ❏❚*�✾✼✾ ❚✐�	❢�❊ ✾✻❊

❚�❢❞❥❣❥❞�❤	❜✇❥✉� ❏❚*�✻✸✽ ❤✵❞
✹ ✷✴✸✷✺ ✷✴✸✶ ✷✴✷✿ ✷✴✻✷ ✷✴✽✷

❢��❥�❢�
�❡✈�✈� ❏❚*�✻✸✽ "◗❜ ✸✹✶✶ ✸✷✶✶ ✷✻✶✶ ✷✸✶✶✶ ✷✽✶✶✶

❢��❥�❢��✉	❢�❤✉✐�❜✉��❥❢�❡ ❏❚*�✻✸✽ "◗❜ ✼✾ ✼✿ ✺✾ ✷✾✼ ✸✸✽

❢��❥�❢��✉	❢�❤✉✐�❜✉�❝	❢❜❧ ❏❚*�✻✸✽ "◗❜ ✽✶ ✼✹ ✺✾ ✷✾✼ ✸✸✽

❋���❤❜✉❥���❜✉��❥❢�❡ ❏❚*�✻✸✽ ✫ ✼✴✿✺ ✽ ✼ ✸ ✸

❋���❤❜✉❥���❜✉�❝	❢❜❧ ❏❚*�✻✸✽ ✫ ✷✽✷ ✷✺✶ ✷✼✶ ✸ ✸

��❢=✈	❜���✉	❢�❤✉✐ ❏❚*�✷✽✾ "◗❜ ✿✷ ✿✽ ✼✾ ✹✷✶ ✹✿✹

��❢=✈	❜��
�❡✈�✈� ❏❚*�✷✽✾ "◗❜ ✸✸✷✶ ✸✹✶✶ ✷✾✶✶ ✷✶✶✶✶ ✷✻✶✶✶

✳✺✶✶❉ ✻✿ ✺✹ ✷✼✶ ✺✸✽ ✾✻✺

✷✴✾�"◗❜

✶✴✺✼�"◗❜

2❢❜✉�❡❢❣�	
❜✉❥���✉❢
�❢	❜✉✈	❢� ❏❚*�✽✻

✽✻

✾✽ ✷✶✺

✿✿ ✽✽

✾✸

✿✿ ✷✸✽

�❢❢❡❥�❤ ✶❉

✶❉
✶❉

✸✷✶M✸✸✶ ✸✸✶M✸✹✶ ✸✷✻M✸✸✻ ✸✹✶M✸✺✶ ✸✹✶M✸✺✶

"❢✉❢	❥�❤ ✶❉ ✸✷✻M✸✸✻ ✸✸✻M✸✹✻ ✸✸✶M✸✹✶ ✸✺✻M✸✻✻ ✸✺✻M✸✻✻

❖�  �❢ ✶❉ ✸✸✶M✸✹✶ ✸✹✶M✸✺✶ ✸✸✻M✸✹✻ ✸✺✶M✸✻✶ ✸✺✶M✸✻✶

"��❡�✉❢
�❢❜	✉✈	❢ ✶❉ ✷✻M✹✸ ✼✻M✿✻ ✾✻M✿✶ ✼✻M✿✶ ✼✻M✿✶

❏�❦❢❞✉❥���❤✈❥❡❢

❏*❊�❥
�❜❞✉✲���✉❞✐❢❡��� ❏❚*�✷✾✶✵✷

✸✹✶❉ ❑✵"

❑✵"

✿✺✴✸ ✷✸✾ ✷✸✾✶ ✺✸✽ ✾✻✺

�❙❥❤❥❡�❜�❡��❍�✮���❤�❍�❜��✳❣❥��❢❡✯�❢�❤❥�❢❢	❥�❤�✉✐❢	
���❜�✉❥❞�◗���✈	❢✉✐❜�❢✮❋◗✯
�✹�✉��❢�✳✉	❜���❜	❢�✉✲�❥
�❜❞✉�
�❡❥❣❥❢❡✲��❍��	❢❥�❣�	❞❢❡
�*✈✉�✉❜�❡❥�❤�
❢❞✐❜�❥❞❜���	��❢	✉❥❢�✲�❢✴❤✴�✐❥❤✐��✉❥❣❣�❢��✲�
�❡✈�✈�✲��✈�❢	❥�	�❞✐❢
❥❞❜��

❜�❡�✉✐❢	
❜��	❢�❥�✉❜�❞❢✲�❤��❡���✉❥❞❜���	��❢	✉❥❢�✲�❡❥
❢��❥��❜���✉❜❝❥�❥✉�✲�	❢❞�❞�❜❝❥�❥✉�

�❚✈❥✉❜❝�❢�❣�	�❥�❦❢❞✉❥���
��❡❥�❤
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�❥�
�❜�❡�❚✐❢❢✉�✮❋❜��✳✉�✳❋=✉	✈❡❢✯�❚❢	❥❢�

◗	�❡✈❞✉ ❢�✉�
❢✉✐�❡ �❥✉
✻✾✸✽✷✱ ✻✾✻❇�

❋�✉❢	 ❋✉✐❢	

✻✾✸✽✽✱ ✻✿✻❇� ❋❋✻✶❊✹

❚�❢❞❥❣❥❞�❤	❜✇❥✉� ❏❚*�✸✽✾✷ ❤✵❞
✹ ✷✴✸✷ ✷✴✸✶ ✷✴✸✸ ✷✴✸✸ ✷✴✷✼

❢��❥�❢��✉	❢���❜✉ ❏❚*�✹✽

✷✶✶✫�❢���❤❜✉❥�� "◗❜ ✻✴✻ ✽ ✿✴✽ ✷✹✴✻ ✷✻

✹✶✶✫�❢���❤❜✉❥�� "◗❜ ✿✴✽ ✷✻ ✸✿ ✸✺ ✹✻

❢��❥�❢��✉	❢�❤✉✐ ❏❚*�✹✽ "◗❜ ✻✷ ✺✾ ✼✸ ✻✶ ✼✶

❋���❤❜✉❥�� ❏❚*�✹✽ ✫ ✻✺✶ ✼✻✶ ✺✻✶ ✻✻✶ ✺✸✶

❢❜	�	❢�❥�✉❜�❞❢ ❏❚*�✹✺✳✷❈ ❧❖✵
 ✾✶ ✷✷✶ ✷✷✼ ✷✹✶ ✷✺✸

❜❝❢	�❜❝	❜�❥�� ❇❚"�❊✹✹✾✿ 
❤ ✹✺ ✻✶ ✾✷

❋=✉	✈�❥��

��❢�✹ ✶❉ ✷✾✾ ✷✿✶ ✷✿✹ ✸✶✶ ✸✶✺

��❢�✺ ✶❉ ✷✿✹ ✷✿✻ ✷✿✿ ✸✶✻ ✸✷✶

❇❡❜�✉❢	 ✶❉ ✷✿✹ ✷✿✻ ✷✿✿ ✸✶✻ ✸✷✶

❊❥❢ ✶❉ ✷✿✹ ✷✿✻ ✷✿✿ ✸✶✻ ✸✷✶

��❢�✷ ✶❉ ✷✽✽ ✷✾✸ ✷✾✸ ✷✿✶ ✷✿✹

��❢�✸ ✶❉ ✷✾✸ ✷✾✻ ✷✾✾ ✷✿✻ ✷✿✿

2❜	❡�❢�� ❏❚*�✾✼✾ ❚✐�	❢�❇
❊

✾✻❇ ✾✽❇ ✿✸❇ ✿✽❇
✻✶❊

❋❋✻✻❊✹

✷✴✷✼

✷✿

✺✸

✻✾

✺✸✶

✷✺✸

✷✶✿

✸✶✺

✸✷✶

✸✷✶

✸✷✶

✷✿✹

✷✿✿

✻✻❊

❋❋✼✶❊✹

✷✴✷✽

✸✶

✺✺

✻✺

✺✼✶

✷✻✾

✼✶

✸✷✶

✸✷✶

✸✷✶

✸✷✼

✷✿✿

✸✶✺

✼✶❊

❋❋✽✻❊✹

✷✴✷✾

✸✸

✸✽

✺✷

✹✹✶

✸✾✶

✼✾

✸✷✼

✸✷✼

✸✷✼

✸✷✾

✸✶✺

✸✷✶

✽✻❊

�◗���❢�✉❢	✳❜�❡�����❢✉✐❢	✳❝❜�❢❡�✉✐❢	
���❜�✉❥❞�����✈	❢✉✐❜�❢✮◗✯�❢�❜�✉�
❢	�
�*✈✉�✉❜�❡❥�❤�����✉❢
�❢	❜✉✈	❢�❣�❢=❥❝❥�❥✉�✲�❢=❞❢��❢�✉�✉❢❜	✲�❜❝	❜�❥���❜�❡��✈�❞✉✈	❢�

	❢�❥�✉❜�❞❢✲�❢=❞❢��❢�✉�❞�❜	❥✉�✲�❞���	❜❝❥�❥✉��❜�❡��	❥�✉❜❝❥�❥✉�✲�	❢❞�❞�❜❝❥�❥✉�
�❋❋�✮❋❜��✳✉�✳❋=✉	✈❡❢✯�❤	❜❡❢���❥✉✐�✈�❥�✈❢��	�❞❢��❜❝❥�❥✉��❝❢���❡�✉��❥❞❜��✐❜	❡✳❤	❜❡❢$��

�❜		���
❢�✉�	❜�❤❢✲�❣❜�✉�❞	��✉❜��❥ ❜✉❥���❜�❡�❥✉��✉❢�❡❢�❞��✉��❣	❢❢ ❢��❥✉✐❥��✉✐❢�❢=✉	✈❡❢	

�❚✈❥✉❜❝�❢�❣�	�❢=✉	✈�❥��
�✮�✯��✉❜❝❥�❥ ❢❡�❤	❜❡❢�
�✮✱✯�����✈❝	❥❞❜�✉�❞��✉❢�✉�
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2�✉�"❢�✉�❇❡✐❢�❥✇❢�❚❢	❥❢�
�◗���❢�✉❢	✳❝❜�❢❡�❢=✉	✈❡❜❝�❢�✉✐❢	
���❜�✉❥❞�����✈	❢✉✐❜�❢✮◗✯�❢�❜�✉�
❢	��❣�	�❜❡✐❢�❥✇❢�
�❚✉❜❝�❢�❢=✉	✈�❥����✈❜�❥✉��❣	�
���✉�✉����✉✲�❢=❞❢��❢�✉�❤❢��❞��✉	��
�❥❡❢�	❜�❤❢��❣�❜❞✉❥✇❜✉❥���✉❢
�❢	❜✉✈	❢�❜�❡�
❢�✉�✇❥�❞��❥✉�✲���❣✉�✉�✈❞✐✲�	❢❡✈❞❢❡�❢�✇❥	��
❢�✉❜��

❥
�❜❞✉��❥✉✐�✈✉�✉✐❢��❢❢❡�❣�	��	❤❜�❥❞����✇❢�✉

�❚✈❥✉❜❝�❢�❣�	�❣❥�
�❢=✉	✈�❥���❜�❡����❡❢	�❞�❜✉❥�❤
�✮�✯��✉❜❝❥�❥ ❢❡�❤	❜❡❢�
�✮✱✯"❢❜�✈	❢❡��❥✉✐�❣❥�
�✉	❥��✮✷✶✶*✻*✶✴✶✻

✯❜✉�✉❢
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