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ì @tt�4i |�@| |�i _�tUL�?| u@U|Lh q 5 Efc �� �t |�i t@4i uLh @** @}i?|tc @?_ |�@| @**

6Lq wklv sdshu/ zh xvh wkh whup _vwdwh% wr uhihu wr wkh vwdwh ri wkh Pdunry surfhvv zklfk ghvfulehv
glylghqgv dqg rwkhu lqfrph1 Wkh whup _gdwh0hyhqw% uhihuv wr zkdw lv fdoohg d _frqwlqjhqw vwdwh% lq
Duurz +4<8<, dqg _hyhqw% lq Gheuhx +4<8<,1

S



@}i?|t @}hiie L? |�i |h@?t�|�L? 4@|h� uLh |�i _���_i?_ ThLUitt�
�L|i |�@| |��t hiThiti?|@|�L? Lu @}i?|t< Thiuihi?Uit �t @ }i?ih@*�3@|�L? Lu �L?�

�i�4@??��Lh}i?t|ih? �|�*�|) �? |�i ti?ti |�@| �i @**L� i@U� @}i?|<t �|�*�|) u�?U|�L?
|L _iTi?_ L? |�i i L}i?L�t t|@|i @t �i** @t UL?t�4T|�L?� A�i !i) �t |�@| �i @tt�4i
|�@| |�i t�LU!t |L Thiuihi?Uit *�i �? |�i tT@? Lu |�i tiU�h�|�it� �|�ih��tic |�ihi �L�*_
Mi |h@_�?} uLh �i_}�?} T�hTLtit� 5�?Ui �i �@?| |L uLU�t L? |�i hL*i Lu TLh|uL*�L
hiM@*@?U�?} 4L|��it uLh |h@_�?}c �i @Mt|h@U| uhL4 �i_}�?} 4L|��@|�L?t�

wi| |�i 4@|h�Uit

e '

3
EC

e�E�� � � � e�E7�
���

���
eME�� � � � eME7�

4
FD c _ '

3
EC

_�E�� � � � _�E7�
���

���
_7E�� � � � _7E7�

4
FD

hiThiti?| �?_���_�@* i?_L�4i?|t @?_ tiU�h�|) _���_i?_t� A�i �iU|Lh Lu �|�*�|) u�?U�
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ì ?i | i @4�?i |�i TLh|uL*�Lt Lu |�i @}i?|t� A�i) 4�t| @*tL Mi hiU�ht��ic |�@| �tc
_iTi?_�?} tL*i*) L? |�i t|@|i + @?_ @?) t|@|i |L ���U� |�i _���_i?_ ThLUitt U@? 4L�i
uhL4 +� �tt�4i |�@| |�i |h@?t�|�L? 4@|h� � �@t ?L 3ihL i*i4i?|t( |�ihiuLhic @** t|@|it
U@? Mi hi@U�i_ �? L?i |h@?t�|�L? uhL4 i@U� t|@|i� A�i? |�ihi �t @ M�_}i| UL?t|h@�?|
���U� 4�t| �L*_ Mi|�ii? @?) |�L _���_i?_ t|@|it t|@|�?} |�@| �u |�i U�hhi?| t|@|i
�t + @?_ |�i Thi��L�t t|@|i �@t 5 |�i? |�i i?_�Lu�Tih�L_ TLh|uL*�L �? t|@|i 5 4�t|
�?@?Ui |�i UL?t�4T|�L? @?_ �?�it|4i?| U�L�Uit �? t|@|i +� A��t UL**iU|�L? Lu M�_}i|
UL?t|h@�?|t uLh @}i?| � @UhLtt |�i �@h�L�t t|@|it �4T*�it

w��5 E^�+ n _�+� n w�r5 E_r+� ' S�+ � e�+ n w�+^+ ;+c 5 5 t ES�

@ UL**iU|�L? Lu 72 i^�@|�L?t uLh |�i 72 �?!?L�? i?_�Lu�Tih�L_ TLh|uL*�Lt� A�i !i)
u@U| �t |�@| |�i h�}�|��@?_ t�_i Lu ES� �t |�i @**LU@|�L? Lu �i@*|� @UhLtt UL?t�4T|�L?
@?_ �?�it|4i?| �? t|@|i + @?_c MiU@�ti Lu hiU�ht���|)c U@??L| _iTi?_ L? 5 ��ihi@t
|�i *iu|��@?_ t�_i Lu ES� _iTi?_t t|hL?}*) L? |�i Thi��L�t Tih�L_<t t|@|i� +iU�ht���|)
�4T*�it |�@| @? @}i?| 4�t| �@�i |�i ThLTih hitL�hUit �? t|@|i + |L U@hh) L�| |�i
t|@|�L?@h) T*@? uLh U�hhi?| @?_ u�|�hi UL?t�4T|�L? ?L 4@||ih ��@| |�i t|@|i �@t �?
|�i Thi��L�t Tih�L_ i�i? |�L�}� |�i �?�|�@* �i@*|� �? t|@|i + _iTi?_t L? |�i TLh|uL*�L
@| |�i i?_ Lu |�i Thi��L�t Tih�L_�� A��t U*i@h*) T�|t t|hL?} UL?t|h@�?|t L? |�i TLtt�M*i
�@*�it Lu w�5 c |�i i?_�Lu�Tih�L_ TLh|uL*�L Lu |)Ti � @}i?|t �? t|@|i 5� W? u@U|c �i ��**
tii |�@|c }i?ih�U@**)c |��t �t TLtt�M*i L?*) �u w�5 �t �?_iTi?_i?| Lu |�i t|@|i 5� ì ?L�
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��|� @__�|��i*) tiT@h@M*i �|�*�|) @?_ @ UL44L? _�tUL�?| u@U|Lh� �? L�ih*@TT�?}
}i?ih@|�L?t 4L_i* ��** ThL_�Ui |h@_i @t 4@) 4L_i*t ��|� ?L?tiT@h@M*i Thiuihi?Uit�
A�i hit�*| �t t|�** t�hTh�t�?} t�?Ui �i 4@) |��?! |�@| �i|ihL}i?iL�t h�t! Thiuihi?Uit
�L�*_ 4L|��@|i tL4i TLh|uL*�L hiM@*@?U�?} �? i^��*�Mh��4 i�i? �? |��t t�4T*i 4L_i*�

��2 �L4T*i|i �@h!i|t ��|� 5� � 5�Lh|�*��i_ �tti|t

6Lh �?�?�|i��Lh�3L? iUL?L4�it ��|� L?*) t�Lh|�*��i_ @tti|t �i U@? �ti A�iLhi4 2 �?
Lh_ih |L LM|@�? @?L|�ih t�hTh�t�?} hit�*| @ML�| i^��*�Mh��4 TLh|uL*�Lt�

A�iLhi4 � �L?t�_ih @? �?�?�|i��Lh�3L? T�hi i U�@?}i iUL?L4) ��|� @ |�4i��L4L}i?iL�t
_�tUhi|i �@h!L� ThLUitt Lu i L}i?L�t t|@|it @?_ 7�� t�Lh|�*��i_ @tti|t |�@| �@�i 3ihL
T@)Lgt �? |�i t|@|i +f �? ���U� |�i iUL?L4) t|@h|t @| |�4i | ' f� 6Lh @ }i?ih�U ti|
Lu _���_i?_t Lu |�i t�Lh|�*��i_ @tti|t |�i �?@?U�@* 4@h!i|t i^��*�Mh��4 �t i^���@*i?|
|L |�i �hhL��#iMhi� i^��*�Mh��4� ��| _�gihi?|*)c 4@h!i|t @hi UL4T*i|i ��|� 7 � �
tiU�h�|�it�

�hLLuG �L?t�_ih @? �?�?�|i��Lh�3L? T�hi i U�@?}i iUL?L4) ��|� @ |�4i��L4L}i?iL�t
_�tUhi|i �@h!L� ThLUitt Lu i L}i?L�t t|@|it @?_ 7 t�Lh|�*��i_ @tti|t� A�iLhi4 2 �4�
T*�it |�@| �? i^��*�Mh��4 �i U@? �h�|i @? @}i?|<t M�_}i| UL?t|h@�?| @| |�4i | ' f @t
uL**L�tG

S�+f ' e�+f �
7X� 7̂c ;��

A�i |�iLhi4 @*tL �4T*�it |�@| �? i^��*�Mh��4 �i U@? �h�|i @? @}i?|<t M�_}i| UL?t|h@�?|
�? t|@|i +f @| @?) |�4i | : f @t

S�+f ' e�+f n
7X�_+f � 7X� 7̂c ;��

A�iti |�L i^�@|�L?t �4T*) |�@|

7X�_+f ' fc ;��

�L� t�TTLti |�@| |�ihi �t L?*) @ t�?}*i @tti| ��|� ?L?3ihL T@)Lgt �? |�i t|@|i +f� W?
|�@| U@ti |�i *@t| i^�@|�L? �4T*�it |�@| i�ih) @}i?| �@t @ 3ihL TLt�|�L? �? |�@| @tti|
�? @** t|@|it� W? L|�ih �Lh_tc |�i @}i?|t L?*) |h@_i |�i L|�ih 7 � � t�Lh|�*��i_ @tti|t
@?_ t|�** LM|@�? UL4T*i|i 4@h!i|t UL?t�4T|�L?� A��t LMtih�@|�L? UL4T*i|it |�i ThLLu
Lu |�i |�iLhi4� �

�D



��� � ��4ih�U@* , @4T*i

A�i |�hii t|iTt Lu L�h @*}Lh�|�4 @hi i@t) |L �4T*i4i?|� A�i �ht| t|iTc UL4T�|�?}
|�i �i}�t�� �i�}�|t @?_ UL?t�4T|�L? u�?U|�L?tc hi^��hit tL*��?} @ ?L?*�?i@h t)t|i4 Lu
i^�@|�L?t� A�i tiUL?_ @?_ |��h_ t|iTc UL4T�|�?} |�i @tti| Th�Uit @?_ |�i TLh|uL*�Ltc
hitTiU|��i*)c hi^��hi �t L?*) |L tL*�i *�?i@h t)t|i4t Lu i^�@|�L?t� 6Lh t4@** i @4T*it
�| �t TLtt�M*i |L �4T*i4i?| |�i @*}Lh�|�4 �? @? , Ui* tThi@_t�ii| �|�*�3�?} |�i tL*�ih
@__��?� W? @** |�i ?�4ih�U@* i @4T*it Lu |��t @?_ |�i ?i | tiU|�L? |�i �ht| t)t|i4
?i�ih hi^��hi_ 4Lhi |�@? @ ui� tiUL?_t |L tL*�i @?_ |�i Ehi*@|��i� ?�4ih�U@* ihhLhtD

�ihi *itt |�@? �f3�f� A�i *�?i@h t)t|i4 Lu |�i tiUL?_ @?_ |��h_ t|iT �ihi tL*�i_ �?
*itt |�@? @ tiUL?_ ��|� ?�4ih�U@* ihhLht *itt |�@? �f3�S� �** UL4T�|@|�L?t �ihi _L?i
L? @ eDf��3 �i?|��4�� �t�?} , Ui* ��|� `�?_L�tb.�
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