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@?_ t��U�i?| UL?_�|�L? �t �? @ Uih|@�? ti?ti @ }i?ih@*�3@|�L? Lu |�iti |�L
T@h|�U�*@h U@tit�

wi| � Mi @ �*|ihc @?_ E ' E� �|t �?�@h�@?Ui _L4@�?� #i?L|i M) h� ' h��
EhitT�h) ' h)�� |�i t4@**it| EhitT� |�i }hi@|it|� �?Uhi@t�?} i |i?t�L? L? O Lu
|�i �_i?|�|) 4@TT�?} L? E� , T*�U�|i*) G

h�E�� ' bi� G � 5 Ec � � �jh)E�� ' ai� G � 5 Ec � � �j

A�i LTi?�?} h� @?_ |�i U*Lt�?} h) t@|�tu) |�i �?i^�@*�|�it

h� � � � h) � Ee�D�

�LhiL�ihc M) �h�|ih�L? e�ec |�i �?U*�t�L?t E � E
h� @?_

E � E
h) �4T*) |�@|

h�� ' h)� ' � Ee�S�

tL |�@|c M) �h�|ih�L? e�Sc �i @*tL �@�i

�h� 5 M _EE� c �h) 5 M _EE��



�O��A,+ e� ��+�O�w�BW��w 6WwA,+5 SD

�Lhi ThiU�ti*) �� ' �h) �t |�i }hi@|it| i*i4i?| Lu M _EE�c @?_ �6 ' �h�
�t �|t t4@**it| i*i4i?|� W? u@U|c M) hi*�e�Sc �i �@�i uLh �?t|@?Ui

�� ' �h) ' h� �h) c

@?_ |�i �?i^�@*�|�it e�D �4T*)

h� h) ' h� h� h) � h��h) ' �� � h� h)h) ' h� h) �

Oi?Ui �� ' h� h)c @?_ �? |�i t@4i �@) �6 ' h) h�� ��| |�i �*|ih h� h)
_iTi?_t L?*) L? Ec @?_ ?L| L? |�i U�L�Ui Lu |�i T@h|�U�*@h i*i4i?| � 5
M _EE�� Oi?Uic �i �@�i �� ' �h) � � uLh @?) � 5 M _EE�c @?_ �� �t |�i
}hi@|it| i*i4i?| Lu M _EE�� W? |�i t@4i �@)c �6 ' �h� ' h) h� �t |�i t4@**it|
i*i4i?| Lu M _EE�� �L�c M) @TT*)�?} |�iLhi4 e�.E���c ��|� s ' h) @?_ } 'h�c �i �?_

E ' E
h� _ E

h) ( h� h) ' h) h� h) ( h) h� ' h� h) h� �

�) |�i t@4i |�iLhi4 e�.c |�iti ?iUitt@h) UL?_�|�L?t @hi @*tL t��U�i?|� �Lhi
ThiU�ti*)c �i 4@) t�44@h�3i L�h hit�*|t �? |�i uL**L��?} t|h�U|�h@* |�iLhi4

A�iLhi4 e�H wi| E Mi @ t�Mti| Lu O� A�i? M _EE� �t ?L| i4T|) �u @?_
L?*) �u |�i UL?_�|�L?

E ' E
h�_ E

h)

@?_ L?i Lu |�i uL**L��?} |�hii i^���@*i?| UL?_�|�L?t @hi t@|�t�i_G
��h� h) � h) h� (
���h� h) ' h) h� h) (
���� h) h� ' h� h) h� �
Wu tLc |�i? M _EE� �@t @ }hi@|it| i*i4i?| �� ���U� �t @ b� �*|ihc @?_ @

t4@**it| i*i4i?| �6 ���U� �t @ a� �*|ih� �LhiL�ihc �i �@�i uLh @?) L|�ih
�*|ih � 5 M _EE�G;AA?

AA=
�6 ' h) h� ' h� h) h� ' �h� c
�� ' h� h) ' h) h� h) ' �h) c
� ' h� � 'h) �ch� � �6 � � � �� � h) �

A�i t@4i |�iLhi4 4@) Mi hit|@|i_ �? @?L|�ih �@)� Wu M _EE� 9' B |�i?
*i| �� Mi @ u@4�*) Lu i*i4i?|t Lu E� ì �@�i b �� 5 ��c @?_ |��t h� Eb ��� '
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surri= Iluvw zh vkrz wkdw wkh gdwxp ri F eulqjv xv wr wkh rshqlqjv �%1 D{lrp
+lll, uhvxowv iurp i{j 5 F1 Wr suryh +ly,/ qrwh wkdw �%+D, _ �++D, 9@ B lpsolhv

F @ �%+D, ^ �++D, 5 F> zlwk F � D=

Rq wkh rwkhu kdqg/ �%+D, ehlqj qrq0hpsw| jlyhv

{ 5 �%+D,, { 5 F , F 5 F% , F � �%+D,, �++D, � �%+D,=

Zh vkrz wkh uhyhuvh lqfoxvlrq/ wkxv htxdolw|/ lq wkh vdph zd|1
Frqyhuvho|/ vxssrvh wkdw zh gh�qh wkh fodvv F dv wkh idplo| ri lqyduldqw vhwv

ri wkh �%/ l1h1
F @ i�%+D,> { 5 D>D � Hj=

Iru D @ B zh �qg �%+B, @ B 5 F1 Iru D @ i{jd{lrp +lll, lpsolhv wkdw �%+{, @
i{j 5 F/ dqg d{lrp +l, lv vdwlv�hg1 Qrz ohw iF�j eh d idplo| zlwk d qrq0hpsw|
lqwhuvhfwlrq lq F dqg { 5 _ F�1 Dv F� 5 F/ zh fdq �qg d srlqw |� iru hdfk l vxfk
wkdw F� @ �+�+F�,1 Exw { 5 F� wkhuhiruh iurp +lll,/ i{j @ �%+i{j, � �%+F�,1 Wkxv
�+�+F�, dqg �%+F�, frqwdlq srlqw {/ dqg iurp +ly, zh kdyh F� @ �+�+F�, @ �%+F�,1
Vr ^F� @ ^�%+F�, lv lqyduldqw xqghu �%dqg ehorqjv wr wkh fodvv F1 Wkxv zh kdyh
d{lrp +ll,

Zh vwloo kdyh wr suryh wkdw wkh frqqhfwhg rshqlqjv dvvrfldwhg zlwk wklv fodvv
F frlqflgh zlwk wkh �% wkhpvhoyhv> l1h1 wr lghqwli| wkh iroorzlqj wzr fodvvhv

F�% @ i�%+D, = �%+D, 9@ B>D � Hj>

F% @ i�++D, = | 5 H>D � H> �++D, � i{jj=

Iurp d{lrp+lll, zh kdyh i{j 5 F%1 Ohw �%+D, eh dq hohphqw ri F%> wkhq { 5

�++D, � D lpsolhv wkdw { 5 �%+D,/ l1h1 iurp d{lrp +ly,/ wkdw �++D, @ �%+D,1

Khqfh F% � F�%1 Frqyhuvho|/ vhw �%+D, 5 F �%1 Vlqfh �%+D, 9@ B d{lrp +y, lpsolhv

wkdw/ { 5 D > wkxv i{j � �%+D,dqg / l1h1 F�% � F% 1 �
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|L UL?|L�h �?i*) |�iti LM�iU|t� ì UL�*_ UL?t�_ih �t�?} |�i }iL_it�U 5kW~c
@?_ _i�?�?} i@U� LM�iU| @t |�i }iL_it�U �?��i?Ui 3L?i Lu �|t 4@h!ih �?t�_i
|�i �?�|�@* ti|� N?uLh|�?@|i*)c |��t �t ?L| @ t@|�tu@U|Lh) @*}Lh�|�4� W?_ii_c
@t t�L�? �? 6�}� .��fc |�i tiT@h@|�?} *�?it |��t _i�?i_ Mi|�ii? LM�iU|t @hi
TLLh*) *LU@|i_� A��t �t _�i |L |�i u@U| |�@| �i _�_ ?L| |@!i |�i @*|�|�_i
Lu |�i 4@h!ihtQ��i� |�i �@*�i |�@| �t @ttLU�@|i_ ��|� |�i4 M) |�i ^�i?U�
u�?U|�L?Q�?|L @UUL�?|�

A�i �@) uLh _it�}?�?} @ }LL_ ti}4i?|@|�L? ThLUi_�hiQ�? |@!�?} |�i
@ML�i @*|�|�_it �?|L @UUL�?|Q�t |L �ti t�UUitt��i }iL_it�U 5kW~� wi| ?6 Mi
|�i t�3i Lu |�i *@h}it| ?L? i4T|) ihLt�L? Lu fc ��i� t�U� |�@|

f � ?6M 9' > @?_ f � E?6 n ��M ' >�



�O��A,+ .� 2�# B,�#,5v ��# 5,B�,�A�AW�� ��.

6�}�hi .��fG �@_ ti}4i?|@|�L? @*}Lh�|�4 E}iL_it�U 5kW~ Lu |�i �*|�4@|i
ihLt�L? Lu f �?t�_i f��

�iUitt@h�*)c f �?6M �t @ t�Mti| Lu |�i �*|�4@|i ihLt�L? Lu f � #i?L|i f?6

|��t ti|� �L�c UL?t�_ih |�i ihLt�L? Lu t�3i ?6 � � Lu fc ��i� f � E?6 � ��M�
�M��L�t*)c |�i uL**L��?} �?U*�t�L? hi*@|�L? �L*_tG

f?6 � f � E?6 � ��M�

�L�c *i| t Mi @ UL??iU|i_ UL4TL?i?| Lu f � E?6 � ��M� A�ihi @hi |�hii
TLtt�M*i �?U*�t�L? hi*@|�L?t Mi|�ii? t @?_ t _f?6G

�� t _f?6 ' >G �? |��t U@tic t �t @?L|�ih UL??iU|i_ UL4TL?i?| Lu N*|Ef��

2� t _f?6 9' > @?_ �t UL??iU|i_G �ihic t �t �ti_ @t @ ?i� 4@h!ih�

�� t _f?6 9' > @?_ �t ?L| UL??iU|i_G �? |��t *@t| U@tic |�i ?i� 4@h!iht
|�@| @hi ThL_�Ui_ @hi |�i }iL_it�U �?��i?Ui 3L?it Lu t _ f?6 �?t�_i
t �

A�iti |�hii _�gihi?| U@tit @hi t�L�? L? 6�}� .����
wi| f?63� Mi |�i ti| Lu |�i 4@h!iht ThL_�Ui_ @u|ih |��t t|iT� AL t�4�

4@h�3i ��@| �i �@�i ��t| t@�_c f?63� �t 4@_i Lu |�i �?�L? Lu

� |�i }iL_it�U �?��i?Ui 3L?it Lu f?6 �?t�_i f � E?6 � ��Mc

� |�i UL??iU|i_ UL4TL?i?|t Lu N*|Ef� ��Lti @*|�|�_i �t ?6 � ��



�O��A,+ .� 2�# B,�#,5v ��# 5,B�,�A�AW�� ��H

6�}�hi .���G A�i |�hii TLtt�M*i �?U*�t�L? hi*@|�L?t Mi|�ii? t @?_ t _f?6�

6�}�hi .��2G OL� |L LM|@�? f?3� uhL4 f?�

A��t ThLUi_�hi �t |�i? �|ih@|i_ @| *i�i*t ?6�2c ?6��ci|U � � � �?|�* *i�i*
f �t hi@U�i_� W? @ 4Lhi uLh4@* �@)c uLh i�ih) ? 5ofc ?6dc *i| �t �?|hL_�Ui |�i
uL**L��?} ?L|@|�L?tG

E�� �?Ef� �t |�i ti| Lu |�i UL??iU|i_ UL4TL?i?|t Lu N*|Ef� �@��?} @*|�|�_i
?G

R 5 �?Ef� +, R 5 7Ef� @?_ ^
f
ER� ' ?�

E��� 6Lh i�ih) ti| t � fc 5
f
Et � _it�}?@|it |�i ti| Lu |�i }iL_it�U �?��i?Ui

3L?it Lu |�i UL?iU|i_ UL4TL?i?|t Lu t �?t�_i f�

A�i hiU�hhi?Ui uLh4�*@ Mi|�ii? *i�i*t ? @?_ ?� � U@? ?L� Mi t|@|i_G

f?3� ' 5
f�E?3��M

Ef?� ^ �?3�Ef�� E.����

W| �t �**�t|h@|i_ M) 6�}�hi .��2�
A�i ti| ff |�@| �t �?@**) LM|@�?i_ @u|ih @TT*)�?} |��t @*}Lh�|�4 ThL_�Uit

@ }LL_ ti}4i?|@|�L? Lu f� 6�}� .��� Thiti?|t @? i @4T*i Lu |��t M�?@h)



�O��A,+ .� 2�# B,�#,5v ��# 5,B�,�A�AW�� ��b

ti}4i?|@|�L? @*}Lh�|�4� W? tL4i U@titc �| �t t|�** �?t��U�i?| uLh LM|@�?�?} @
t@|�tu@U|Lh) ti}4i?|@|�L?c @?_ L|�ih ThLUi_�hitc 4@!�?} �ti Lu @? @ Th�Lh�
!?L�*i_}i L? |�i LM�iU|t |L ti}4i?|c Lh M@ti_ L? 4Lhi i*@MLh@|i_ ?L|�L?tc
t�U� @t Uh�|�U@* M@**t dSoc 4�t| Mi _it�}?i_�

.�e @̀|iht�i_t @?_ ti}4i?|@|�L? Lu }hi)�

|L?i �4@}it

.�e�� �@|U�4i?| M@t�?tc �@|iht�i_t

�| �ht| t�}�|c |�i i*@MLh@|�L? Lu |�i @*}Lh�|�4 Thiti?|i_ �? |�i ThiUi_�?}
tiU|�L? tii4t UL4T*�U@|i_� A�ihiuLhic �i ?L� }��i @ 4Lhi �?|��|��i @TThL@U�
Lu |��t ThLUi_�hi� �L?t�_ih |�i u�?U|�L? �_�t|f c ��ihi _�t|f �t |�i _�t|@?Ui
u�?U|�L? E��i� @| i@U� TL�?| % 5 fc |�i t�Lh|it| _�t|@?Ui uhL4 % |L |�i
TL�?|t Lu fS� @?_ hi}@h_ �| @t @ |LTL}h@T��U t�hu@Ui� A�i 4�?�4@ Lu |��t
|LTL}h@T��U t�hu@Ui @hi *LU@|i_ @| |�i _�gihi?| UL??iU|i_ UL4TL?i?|t Lu |�i
�*|�4@|i ihLt�L? Lu f� �L�c �u @ _hLT u@**t @| @ TL�?| R Lufc �| ��** t*�_i @*L?}
|�i |LTL}h@T��U t�hu@Ui �?|�* �| �?@**) hi@U�it L?i Lu �|t 4�?�4@� ì _i�?i
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|L i |h@U| L?*) L?i |)Ti Lu LM�iU|t @4L?} @** |�Lti |�@| @hi Thiti?|� AL
@U��i�i |��tc �i t�@** �ht| 4@h! L�h LM�iU|tQ��i� 4@!i �ti Lu |�i T@h|�U�*@h
!?L�*i_}i @�@�*@M*i L? |�i ThLM*i4QM) 4i@?t Lu @ ThLUi_�hi |�@| U@? Mi
UL4T*i|i*) _�gihi?| uhL4 @ ThLM*i4 |L @?L|�ih� A�i ^�it|�L? |�@| @h�tit
|�i? �t |�i uL**L��?}G �t �| TLtt�M*ic t|@h|�?} uhL4 |�iti 4@h!ihtc |L _i|iU| |�i
ThiU�ti UL?|L�ht Lu L�h LM�iU|t @?_ |L @�L�_ @| |�i t@4i |�4i |�i @TTi@hi?Ui
Lu �hhi*i�@?| UL?|L�h @hUtq A�i hitTL?ti �t )it� �) �t�?} 4@h!ihtc �i ��**
?L| hi4L�i |�i �hhi*i�@?| UL?|L�h @hUt Lu |�i �@|iht�i_t Lu |�i }h@_�i?|c M�|
�i ��** @�L�_ |�i L�ih�ti}4i?|@|�L? M) 4L_�u)�?} |�i }h@_�i?| u�?U|�L?
L? ���U� |�i �@|iht�i_t @hi UL4T�|i_�

wi| ?L� U Mi @ }hi)�|L?i �4@}i @?_ t�TTLti |�@| |�i _it�hi_ 4@h!iht �@�i
Mii? i |h@U|i_� #i?L|i � � ==

2 |��t ti| Lu 4@h!iht� A�i) 4�t| ULhhitTL?_
i @U|*) |L |�i 4�?�4@ Lu |�i u�?U|�L? wEU� L? ���U� �i T*@? |L UL4T�|i
�@|iht�i_t� �LhiL�ihc |�i tiUL?_ hi^��hi4i?| �t |�@| |��t u�?U|�L? 4�t| Mi
@t U*Lti @t TLtt�M*i |L |�i }h@_�i?| u�?U|�L? }h@_EU�� W| �t L?*) �?_ih |��t
UL?_�|�L? |�@| �|t _���_�?} *�?it ��** Mi ThLTih*) *LU@|i_� A�ihiuLhic t|@h|�?}
uhL4 }h@_EU�c |�i UL?t|h�U|�L? Lu wEU� �t _L?i �? |�L t|iTtG

� W4TLti @t 4�?�4@ |�i Thi��L�t*) i |h@U|i_ 4@h!iht E��i� |�i ti| ���

� 5�TThitt |�i �?_it�h@M*i 4�?�4@�

W? t|iT �c �i t�4T*) UL?t|h�U| |�i u�?U|�L? s _i�?i_ M)G

;Rc sER� '
�

S ��i? R 5 � c
}h@_EU�ER� L|�ih��tic

��|� S Mi�?} @? @hM�|h@h) UL?t|@?|c t|h�U|*) 4�?Lh@|�?} }h@_EU��
W? |�i t|iT 2c �i �@�i |L t�TThitt |�i �?�@?|i_ 4�?�4@ Lu s c ��|�L�|

uLh}i||�?} |L �** |�i�h @ttLU�@|i_ M@t�?t- AL _L tLc �i �ht| UL?t|h�U| |�i
uL**L��?} u�?U|�L? }G

;Rc }ER� '
�

S ��i? R 5 � c
� L|�ih��tic

��|� � Mi�?} @? @hM�|h@h) UL?t|@?| 4@�Lh@|�?} }h@_EU�� A�i?c �i �|ih@|��i*)
ihL_i } }iL_it�U@**) RL�ih� s �?|�* t|@M�*�|) �t hi@U�i_� A�iti |�L LTih@|�L?t



�O��A,+ .� 2�# B,�#,5v ��# 5,B�,�A�AW�� �2�

6�}�hi .��DG �L?t|h�U|�L? Lu |�i u�?U|�L? ��Lti �@|iht�i_t ULhhitTL?_ |L
|�i _it�hi_ UL?|L�ht�

@hi �**�t|h@|i_ �? 6�}� .��D� A�i hit�*|�?} u�?U|�L?c wEU�c �t t�U� |�@| �|t
�@|iht�i_t ULhhitTL?_ i @U|*) |L |�i _it�hi_ UL?|L�ht� �L|i |�@| |��t |h@?t�
uLh4@|�L? E}h@_EU� :�$ wEU�� �t @U|�@**) @ b��*|ihc t�?Ui �| �t |�i UL4TLt�|�L?
ThL_�U| Lu @ U*Lt�?} M) @? LTi?�?}-�i ��L*i ThLUi_�hi Thiti?|i_ @ML�i 4@)
Mi hiuihhi_ |L @t }iL_it�U �@|iht�i_t ti}4i?|@|�L?� W| �t i |hi4i*) TL�ihu�*
�? @ ?�4Mih Lu UL4T*i ti}4i?|@|�L? U@titc t�?Ui |�i L?*) ThLM*i4 E���U�
U@? Mi �|ti*u �ih) UL4T*�U@|i_-� UL4it _L�? |L _i|iU|�?} |�i 4@h!iht Lu |�i
LM�iU|t |L i |h@U|�

.�e�� V@h�@?|t Lu |�i �@|iht�i_ @TThL@U�

A�i }i?ih@* @*}Lh�|�4 _i|@�*i_ �? |�i ThiUi_�?} tiU|�L? �t M@ti_ L? |�i _i|iU�
|�L? Lu 4@h!iht Lu |�i LM�iU|t Thiti?| �? |�i }hi)�|L?i �4@}i U �?_ih t|�_)�
W? t�4T*i U@titc |�iti 4@h!iht @hi 4ihi*) |�i 4�?�4@ Lu |�i }h@_�i?| Lu U�
W?_ii_c @? LM�iU| � Lu|i? ULhhitTL?_t |L @ hi}�L? Lu U ���U� �t hi*@|��i*) �L�
4L}i?iL�t UL4T@hi_ |L �|t ?i�}�MLh�LL_� A�ihiuLhic |��t hi}�L? �t ?L|��?}
M�| @ 4�?�4�4 Lu |�i }h@_�i?| }h@_EU�� A�i @ttLU�@|i_ M@t�? Ri |i?_t� |��t
hi}�L? �?|�* �| �t ML�?_i_ M) Uhit| *�?it Lu |�i }h@_�i?|c ��i� M) |�i @U|�@*
UL?|L�ht Lu ��

6Lh 4Lhi UL4T*i ThLM*i4tc |@!�?} |�i 4�?�4@ Lu |�i }h@_�i?| �4@}i Lu
U �t u@h uhL4 ThL��_�?} @ }LL_ ti| Lu 4@h!iht� �t i T*@�?i_ @ML�ic |��t 4@)
Mi _�i |L ?L�ti Lh |L |�i u@U| |�@| |�i _it�hi_ LM�iU|t UL?t|�|�|i L?*) @ t4@**
t�Mti| Lu |�i LM�iU|t Thiti?| �? |�i �4@}i� W? t�U� U@titc tTiU�@* 4@h!�?}
ThLUi_�hit �@�i |L Mi _it�}?i_ MiuLhi @TT*)�?} |�i ti}4i?|@|�L? @*}Lh�|�4



�O��A,+ .� 2�# B,�#,5v ��# 5,B�,�A�AW�� �2e

Lu { .�e�2�
��| �? tL4i L|�ih U@titc �| �t �4TLtt�M*i |L �?_ 4@h!iht Lu |�i hi}�L?t Lh

Lu |�i LM�iU|t |L i |h@U|c t�?Ui |�iti LM�iU|t Lh hi}�L?t @hi ?L| |�i4ti*�it �i**
_i�?i_� A��t !�?_ Lu t�|�@|�L? Lu|i? LUU�htc uLh �?t|@?Uic ��|� hi4L|i ti?t�?}
�4@}itc ��ihi |�i *@h}i �@h�i|) Lu 3L?it E�i*_tc hL@_tc �L�titc |L�?tc *@!itci|U
� � � �?_ih _�gihi?| *�}�|�?} UL?_�|�L?t� 4@!it �| @*4Lt| �4TLtt�M*i |L _it�}?
}LL_ 4@h!�?} ThLUi_�hit� A�ihiuLhic L|�ih ti}4i?|@|�L? @*}Lh�|�4t �@�i |L
Mi @TT*�i_� �?i Lu |�i TLtt�M�*�|�it �t |L �ti |�i uL**L��?} @TThL@U�G

� �L4T�|@|�L? Lu |�i �@|iht�i_t Lu }h@_EU�� A��t hit�*|t �? @? @�u�**)
L�ih�ti}4i?|i_ �4@}i�

� +i4L�@* Lu |�i �hhi*i�@?| UL?|L�ht�

A��t !�?_ Lu 4i|�L_ �t T@h| Lu @ 4Lhi }i?ih@* U*@tt Lu @*}Lh�|�4t U@**i_
hi}�L? }hL��?} @*}Lh�|�4tG 5|@h|�?} uhL4 |�i �@|iht�i_t �4@}i ` E}h@_EU��c
�i U@? @tt�}? |L i@U� Lu �|t _�gihi?| M@t�?t @ �@*�i U�@h@U|ih�3�?} |�i4 Ei�}�
|�i 4i@? �@*�i Lu |�i ULhhitTL?_�?} T� i*t �? U�c @?_ ThL_�Ui |��t �@) @
tLh| Lu 4Lt@�U �4@}i� W? @ tiUL?_ t|iTc @_�@Ui?| M@t�?t 4@) Mi ThL}hitt��i*)
4ih}i_ �?|L *@h}ih hi}�L?t E|��t hi4L��?} UL?|L�ht� �?|�* @ }��i? Uh�|ih��4
�t u�*�**i_�

�@?) _�gihi?| Uh�|ih�@ uLh 4ih}�?} hi}�L?t U@? Mi uL�?_ �? *�|ih@|�hi�
`�i? @ttLU�@|i_ ��|� 4LhT�L*L}�U@* |hi@|4i?|tc tL4i Lu |�i4 4@) hit�*|
�? T@h|�U�*@h*) }LL_ ti}4i?|@|�L?t dDo� �?L|�ih �@) Lu @TThL@U��?} |��t
ThLM*i4 �t |L hi}@h_ |�i 4Lt@�U �4@}i Lu |�i U@|U�4i?| M@t�?t @t @ T*@?@h
}h@T�c ��Lti �ih|�Uit @hi |�i _�gihi?| hi}�L?t @?_ ��Lti i_}it @hi i@U� T@�h
Lu @_�@Ui?| hi}�L?t� A��t !�?_ Lu LM�iU| Mi�?} @ *@||�Uic �| U@? Mi ThLUitti_ M)
4@|�i4@|�U@* 4LhT�L*L}) d.Ho� �LhT�L*L}�U@* 4ih}�?} ThLUi_�hitc M@ti_ L?
}h@_�i?|t @?_ �@|iht�i_t L? }h@T�t d..oc tii4 |�i? |L ThL��_i �ih) i�U�i?|
ti}4i?|@|�L? 4i|�L_t�



��@T|ih H

��# }h�_t @?_ �Tih@|Lht

H�� W?|hL_�U|�L?

W? �4@}i ThLUitt�?}c ��# |hi@|4i?|t @TTi@hi_ _�h�?} |�i Hf<t uLh ML|� @?@*�
)t�t @?_ t)?|�it�t T�hTLtit� W? |�i Thiti?| T@Tihc �i UL?Ui?|h@|i L? @?@*)t�t
Lu �4@}itc Lh 4Lhi ThiU�ti*)c Lu t|@U!t Lu M�?@h) �4@}it� A�iti T�*it Lu tiU�
|�L?t @hi ?L�@_@)t U�hhi?|*) ThL_�Ui_ 4@UhLtULT�U@**) Ei�}� ��+�c Lh @|
4�UhLtULT�U@* tU@*it Ei�}� UL?uLU@* 4�UhLtULTit�� A�i) ThL_�Ui i Tih�4i?|@*
_@|@ L? ��# h@t|iht ���U� |i?_ |L Mi U�M�U� #L�?t|hi@4c |�iti UL4T�|ih�
�3i_ _@|@ @hi M�?@h�3i_ M) tL4i |iU�?�^�it �i ��** ?L| UL?t�_ih �ihi� A�iti
M�?@h) _@|@ UL?t|�|�|ic M) _i�?�|�L?c ti|t �? ]�c @t �i** @t it|�4@|�L?t Lu ti|t
Lu U�� OL� |L @UUitt |�i4 q OL� |L i |i?_ |L |�i ��# tT@Ui |�i �t�@* 2�#
?L|�L?t Lu t�3itc _�hiU|�L?tc _�t|@?Uitc UL??iU|���|)c �L4L|LT)c i|U� q A��t �t
��@| �i �L�*_ *�!i |L _i�i*LT �ihi@u|ih� � t�h�i) Lu *�|ih@|�hi t�L�t |�@| �?
�# 4LhT�L*L})c |�i |�L T*@Uit |�@| �@�i Mii? ThL_�U�?} |�i 4Lt| t�Mt|@?�
|�@* tih�it Lu hit�*|tc @?_ uLh @ *L?} |�4ic @hi |�i T@||ih? hiUL}?�|�L? tiU|�L?c
@| #i*u| N?��iht�|) Lu AiU�?L*L}) Etii �? T@h|�U�*@h ��`� VihMii! d.Soc a���
��**�!�? dD�oc aL?!ih d2bo� @?_ |�i �i?|hi _i �LhT�L*L}�i �@|��i4@|�^�ic @|
|�i ,UL*i _it ��?it _i �@h�t Etii �? T@h|�U�*@h 5ihh@ dSfoc �i)ih de.o d�Hoc
Bh@|�? d�boc BitMih| i| @*�d�So��

�2D



�O��A,+ H� ��# B+W#5 ��# ��,+�A�+5 �2S

H�2 A�hii _�4i?t�L?@* }h�_t

�) }h�_c �i _L ?L| L?*) 4i@? @ hi}�*@h _�t|h�M�|�L? Lu TL�?|t �? |�i |�i ��#
tT@Uic M�| @*tL @ _i�?�|�L? Lu |�i i*i4i?|@h) i_}itc u@Uitc @?_ TL*)�i_h@
@ttLU�@|i_ ��|� |�iti TL�?|t� A�i |�hii Uh)t|@**L}h@T��U }h�_t �i �?_ Mi*L�
_ih��i uhL4 |�i U�Mic @?_ @hi UL?t|h�U|i_ @t uL**L�t

�% U�M�U }h�_c ���U� �t }i?ih@|i_ M) |h@?t*@|�L?t Lu @ �?�| U�Mi 4@_i Lu H
�ih|�Uit (

��% |�i Ui?|hi_ U�M�U }h�_ EUU }h�_� ��ihi |�i Ui?|hit Lu |�i U�Mit @hi
@__i_ |L |�i �ih|�Uit Lu |�i Thi��L�t }h�_ (

���% |�i u@Ui�Ui?|hi_ U�M�U }h�_ EuUU }h�_� ��ihi |�i Ui?|hit Lu |�i u@Uit
@hi @__i_ |L |�i �ih|�Uit Lu |�i U�M�U }h�_�

� UL4Thi�i?t��i UL4T@h�tL? Lu |�iti }h�_t U@? Mi uL�?_ �? 6� �i)ih<t
t|�_) de.o�

H�2�� W?|ihT*@?i _�t|@?Uit

W? |�i *@t| |�L }h�_tc |�i �ih|�Uit }i?ih@|i t^�@hi }h�_t �? |�i �Lh�3L?|@*
T*@?itc @?_ �? �ih|�U@* ThL�iU|�L? |�i �ih|�Uit Lu T*@?i �L ? LUU�T) |�i Ui?|hit
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|�i L__ �Lh�3L?|@* T*@?it �@�i Mii? t��u|i_ M) E@*2c @*2c f� uhL4 |�i U�M�U
tT@U�?}c M�| ?L� i@U� �L i* % @_4�|t �e ?i@hit| ?i�}�MLhtc @| @ _�t|@?Ui
@
s
2*2� A�i) uLh4 |�i �?�| U�Mi�LU|@�i_hL? (c Lu �}�hi EH�2�c Ui?|hi_ @|

TL�?| %� BiL4i|h�U@**) tTi@!�?}c t�U� @ ��}� ?�4Mih Lu �ht| ?i�}�MLht 4i@?t
|�@| |�i t�@Ti Lu ( �t @ Mi||ih @TThL �4@|�L? Lu |�i ,�U*�_i@? tT�ihic |�@?
|�Lti Lu |�i U�Mi � @?_ |�i h�L4ML_L_iU@�i_hL? -�

�t u@h @t UL??iU|�L?t @hi UL?Uih?i_c �| MiUL4it U�4MihtL4i |L hitLh| |L
2?_ ?i�}�MLht� A�ihiuLhi |�ihi ?L *L?}ih �t @ h�t! Lu _�@}L?@* L�ihUhLtt�?}�
A�i i �t|i?Ui Lu @? i_}i ?L *L?}ih _iTi?_t L? |�i T�@ti �?_ih t|�_) M�|
i U*�t��i*) L? |�i �?|ihtiU|�L? Mi|�ii? }h�_ @?_ ti|tG |�L ?i�}�MLht ��r _i�?i
@? i_}i �? ti| fc |�L ?i�}�MLht f�r @? i_}i �? ti| fS�



�O��A,+ H� ��# B+W#5 ��# ��,+�A�+5 ��f

6�}�hi H�2G @�G A�i h�L4ML�_L_iU@�i_hL?( M�G A�i U�Mi�LU|�i_hL?( U� A�i
|i|h@!@��_iU@�i_hL?�

6�?@**) f @?_ fS @hi |hi@|i_ M) |�i t@4i M@**t (?c M�| |�i *@||ih U@??L|
Mi _iUL4TLti_ �?|L ��?!L�t!� t�4 Lu ti}4i?|tc �?*�!i � @?_ -�

H���e #�}�|@* uUU }h�_tc ��h|�@* t|@}}ih�?}

OL� |L ThL_�Ui @ t|@U! Lu t|@}}ihi_ t^�@hi }h�_tc Lhc i^���@*i?|*)c �L� |L
ThL_�Ui @ _�}�|@* �?�| U�Mi�LU|@�i_hL? q �? i@t) �@) �t |L u@�Lh |�i _�@}�
L?@* �Lh�3L?|@* _�hiU|�L?tc @t �? ,^� qq� A�i t|@}}ih�?} t|h�U|�hi �t Uhi@|i_
@�|L4@|�U@**)c t�?Ui i@U� Lu |�i |�L _�@}L?@* t�M}h�_ @TTi@htc @*|ih?@|��i*)c
�? |�i t�UUitt��i �Lh�3L?|@* T*@?it� A�i ?i}@|��i UL�?|ihT@h| �t |�@| �@*u Lu
|�i �L i*t L?*) @hi |@!i? �?|L @UUL�?|� 6Lh i @4T*ic |�i _�*@|�L? Lu ,^�
qq ThL_�Uit ?i�|�ih |�i Ui?|h@* TL�?|t @| *i�i*t n� @?_ ��c ?Lh |�i 4�__*i
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