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Optimal Justice in a General Equilibrium Model with
Non Observable Individual Properties*

Pierre LasserreH, Antoine SoubeyranI

Résumé / Abstract

Nous étudions dans un modèle d'équilibre général le rôle du système
judiciaire comme instrument d'allocation des activités de production et de
prédation. Les décisions individuelles se prennent compte tenu, à la fois des
sentences que l'on peut escompter à la suite d'activités prohibées, et de la mesure
dans laquelle, à l'équilibre, les producteurs peuvent s'approprier le fruit de leurs
efforts. Comme les capacités productives diffèrent d'une personne à l'autre, il est
socialement désirable de prendre en compte des considérations d'équité et
d'efficacité dans la conception des institutions : la prédation est une forme de
redistribution des plus productifs vers les moins productifs. Nous étudions les faits
stylisés qui caractériseraient un tel système lorsque les productivités individuelles
ne sont pas observables et que tant le niveau de détection que la précision des
décisions de justice sont des caractéristiques coûteuses des institutions.

In this general equilibrium model, justice and police institutions are
treated as a mechanism that induces individuals to extend some desirable
productive effort. This determines individual encroachment activities which in
turn determine the proportion of aggregate production that fails to be
appropriated, and the private incentives to choose productive activities. Since
individuals have different productive abilities society would ideally take both
equity and efficiency into consideration in the design of its institutions:
encroachment is a form of redistribution from the most talented individuals to the
least talented ones. We study the stylized properties that should arise when
individual productivities are not observable by the system, and when both
detection levels and justice accurary are costly instruments.

Mots Clés : Justice, institutions, incitations, crime, information, observabilité, agence,
équilibre général

Keywords: Justice, institutions, incentives, crime, information, observability, agency, general
equilibrium
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7? d�� 7eo� ì ?L|i |�@|c t�?Ui �?_���_�@*t i@U� �@�i L?i �?�| Lu |�4i |L @**LU@|i Mi|�ii?
ThL_�U|�L? @?_ i?UhL@U�4i?|c |�i |L|@* |�4i @�@�*@M*i �t ? ' ? n 7?c @?_ ~ � ?� �
ThLTLh|�L? k Lu @}}hi}@|i L�|T�| �t |@!i? @�@) uhL4 Th��@|i ThL_�U|�L? |L MiUL4i |�i

�



hi�@h_ Lu i?UhL@U�4i?|

k Eec 7e� ' K
~

'
' K

?� ? e� 7?7e

? w en 7?7w7e
E��

f � k � �

W? |�i hit| Lu |�i T@Tih �i @tt�4i ��|�L�| *Ltt Lu }i?ih@*�|) |�@| ? ' � @?_ |�@| ?
@?_ 7? @hi TLT�*@|�L? t�@hit� �| |�i �?_���_�@* *i�i*c |�i ThLTLh|�L? Lu ThL_�U|�L? ���U�
�t @TThLTh�@|i_ �t t|LU�@t|�Uc M�| �i @tt�4i |�@| @** �?_���_�@*t u@Ui |�i t@4i L__t �?
|�@| hitTiU|c tL |�@| @? �?_���_�@* ��L tTi?_t e Ew� �?�|t Lu |�4i �? ThL_�U|�L? @U|���|�it
��** i TiU| |L }i| d�� ko we Ew� uhL4 ��t L�? ThL_�U|�L?� A�i UL4M�?i_ i TiU|i_ �?UL4i
uhL4 ThL_�U|�L? @?_ i?UhL@U�4i?| �t |��tc uLh @? �?_���_�@* Lu ThL_�U|���|) w

t Eec wc k� ' d�� ko wen d� � eo K E2�

B��i? |�i *L?}�h�?c �?t|�|�|�L?@*c uLU�t Lu |��t T@Tihc �| �t hi@tL?@M*i |L @tt�4i E@?_ ?L|
i T*�U�|*) 4L_i*� |�@| �?_���_�@*t @hi @M*i |L i?t�hi |�i4ti*�it @}@�?t| |�i �@}@h�it Lu
i?UhL@U�4i?|c tL |�@| |�i�h �|�*�|) �t M@ti_ L? i TiU|i_ �?UL4i� `�@| �t ?L| �?t�h@M*ic
�L�i�ihc �t |�i u�?_@4i?|@* h�t! Lu Mi�?} MLh? Lu L?i |)Ti h@|�ih |�@? @?L|�ih� A��t
h�t! ��** Mi }��i? UL?t�_ih@|�L? �? _�i UL�hti�

2�2� �L �?t|�|�|�L?tG |�i |h@}i_) Lu |�i UL44L?t

W? |�i @Mti?Ui Lu @?) �?t|�|�|�L?@* UL?t|h@�?|tc i@U� �?_���_�@*c |@!�?} k @t }��i?c ��**
U�LLti e tL @t |L 4@ �4�3i |�i �|�*�|) Lu i TiU|i_ �?UL4i

T Eec wc k� � � Et Eec wc k�� E��

5�?Ui YT

Ye
' �� dd� � ko w � Koc L?i �@t e ' f Lh e ' � @UULh_�?} |L |�i t�}? Lu d� � ko w�K�

5�?Ui |�i T@�h Eec 7e� ' E�c f� ��L*@|it @| *i@t| L?i �ht|�Lh_ih UL?_�|�L?c |��t }��it |�hii
U@?_�_@|i i^��*�Mh�@G Efc f�c Lh Efc ��c Lh E�c ��� `�i|�ih |�iti U@?_�_@|it @hi @U|�@*
i^��*�Mh�@ _iTi?_t L? T@h@4i|iht @?_ L? |�i �@*�i Lu k |�@| |�i) �?_�Ui� , UiT| @|
|�hit�L*_ �@*�it Lu Kc @?) i^��*�Mh��4 �t *LU@**) t|@M*i� �hLTLt�|�L? � _itUh�Mit |�i
UL?�}�h@|�L?t |�@| 4@) @h�ti @UULh_�?} |L |�i �@*�i Lu |�i MLL|)�

�hLTLt�|�L? � E|h@}i_) Lu |�i UL44L?t� 6Lh @?) Kc igLh| @**LU@|�L? Eec 7e� ' Efc f� �t

@ *LU@**) t|@M*i i^��*�Mh��4� 6�h|�ih4Lhi

�� Wu K 	 7?7w

? wn7?7w
w |�i? E�c �� �t @? @__�|�L?@*c *LU@**) t|@M*ic i^��*�Mh��4c ��|� k ' f�

2� Wu 7?7w

? wn7?7w
w 	 K 	 4�?

�
7?7wc w

�
|�i? E�c �� @?_ Efc �� @hi |�L @__�|�L?@*c *LU@**) t|@M*ic

i^��*�Mh�@c ��|� k ' f @?_ k ' K
?

7?7w
hitTiU|��i*)(

�� Wu 4�?
�
7?7wc w

�
	 K 	 4@ 

�
7?7wc w

�
|�i? Efc �� �t @? @__�|�L?@*c *LU@**) t|@M*ic i^���

*�Mh��4c ��|� k ' K
?

7?7w
(

�hLTLt�|�L? � 4@!it U*i@h |�@| |�i ?@|�hi Lu |�i @TThLTh�@|�L? ThLM*i4 u@Ui_ M) |�i

iUL?L4) U�@?}it @t K �?Uhi@tit� �| *L� �@*�it Lu K tLU�i|) u@Uit @ ULLh_�?@|�L? ThLM*i4

e



�? Lh_ih |L @�L�_ |�i �?t|�|�|�L?@* |h@T i^��*�Mh��4 Efc f�( �L�i�ih |�i @*|ih?@|��i i^��*�M�
h��4 E�c�� �t �@hi|L LT|�4@*� �| �?|ih4i_�@|i �@*�it Lu Kc |�i �@hi|L LT|�4@* @**LU@|�L?
�t @*tL @? i^��*�Mh��4c M�| |�ihi @hi |�L @*|ih?@|��i �?t|�|�|�L?@* |h@T i^��*�Mh�@G Efc f�c
@?_ @ 4�*_ih �iht�L? Lu |�i |h@}i_) Lu |�i UL44L?t Efc ��� �| t|�** ��}�ih �@*�it Lu Kc |�i
t�|�@|�L? MiUL4it �Lh|� @t |�i L?*) TLtt�M*i i^��*�Mh�@ @hi |�i 4�*_ uLh4 Lu |�i |h@}i_)

Lu |�i UL44L?t Efc ��c Lh �|t i |hi4i uLh4 Efcf�� A�i *@||ih uLh4 �t |�i L?*) i^��*�Mh��4
��i? K i Uii_t 4@ 

�
7?7wc w

�
G �ihi |�i iUL?L4) �t !iT| L�| Lu i �t|i?Ui M) @TThLTh�@|�L?

u@�*�hi�

�?i ?L|it |�@| |�iti L�|UL4it @h�ti ?L| L?*) @UULh_�?} |L |�i �@*�i Lu K hi*@|��i |L

w @?_ 7wc M�| @*tL @UULh_�?} |L |�i �@*�i Lu 7?� `��*i w @?_ 7w _itUh�Mi |�i ThL_�U|�L?

|iU�?L*L})c K 4@) Mi ��i�i_ @t @ T@h@4i|ih _itUh�M�?} |�i |iU�?L*L}) Lu i?UhL@U�4i?|

@U|���|�it @?_c 4Lhi u�?_@4i?|@**)c |�i ti�ih�|) Lu |�i @TThLTh�@|�L? ThLM*i4 u@Ui_ M) @?

iUL?L4)( �| _i|ih4�?it �L� i@t) @?_ hi�@h_�?} i?UhL@U�4i?| �t hi*@|��i |L ThL_�U|�L?

uhL4 @? �?_���_�@* TL�?| Lu ��i�� 7? �t @ tLU�L*L}�U@* _@|@G �u |�i 4Lhi ThL_�U|��i }hL�T

�t t�3i@M*ic @tc Tih�@Ttc �? @ _i�i*LTi_ tLU�i|)c |�i? |�i _@4@}i uhL4 i?UhL@U�4i?| ��**

Mi tThi@_ L�ih @ ��}�ih ?�4Mih Lu �?_���_�@*t tL |�@| @TThLTh�@|�L? u@�*�hi �t *itt *�!i*)

|L |�hi@|i? |�i �ih) i �t|i?Ui Lu tLU�i|)�

W? |�i hit| Lu |�i T@Tihc �? Lh_ih |L uLU�t L? tih�L�t U@tit |�@| }L Mi)L?_ ULLh_�?@|�L?

u@�*�hic �i 4@�?|@�? |�i uL**L��?} @tt�4T|�L?

�tt�4T|�L? � G K : 4�?
�
7?
7wc w

�

2��� N|LT�@ Lh |�i �**�t�L? Lu ULt|*itt �?|ih?@*�3@|�L?

W? @?) tLU�i|)c �L�i�ih Th�4�|��ic |�ihi �t @ _�t|h�M�|�L? Lu TL�ih ���U� _i�?itc Tih�
�@Tt L?*) �4ThiU�ti*) Lh �4T*�U�|*)c tL4i ?L|�L? Lu ThLTih|) h�}�|t� � |h@}i_) Lu |�i
UL44L?t LUU�ht ��i? ThLTih|) h�}�|t @hi �?t��U�i?| uLh @ tLU�i|) |L hi@*�3i �|t iUL�
?L4�U TL|i?|�@*� W? |�i 4L_i* ��t| �?|hL_�Ui_c @** �?_���_�@*t �@�i |�i t@4i @UUitt |L
i?UhL@U�4i?|c M�| ThL_�U|�L? �t Ti?@*�3i_ hi*@|��i |L i?UhL@U�4i?| @t @? @U|���|)� W?
|�@| Th�4�|��i tLU�@* t|@|ic ��i? _iU�_�?} �L� 4�U� |L ThL_�Uic @? �?_���_�@* _Lit ?L|
UL?t�_ih |�i UL?|h�M�|�L? Lu ��t ThL_�U|�L? |L L|�iht< �i**�Mi�?}( t�4�*@h*)c �? |�i U�L�Ui
Lu ��t i?UhL@U�4i?| @U|���|�itc �i _Lit ?L| UL?t�_ih |�i u@U| |�@| ��t @U|�L?t hi_�Ui |�i
TLL* uhL4 ���U� L|�iht Thi_@|ic ?Lh _Lit �i |@!i �?|L @UUL�?| |�i u@U| |�@|c �? |�i @}�
}hi}@|ic i?UhL@U�4i?| _�tUL�h@}i ThL_�U|�L?� � tLU�i|) ��|� 4Lhi i |i?t��i ThLTih|)
h�}�|t @?_ i?uLhUi4i?| �?t|�|�|�L?t 4@) UL?t|�|�|i @? �4ThL�i4i?| L�ih |�@| t�|�@|�L?�
Wu Thi_@|Lht @hi T�?�t�i_ uLh t|i@*�?}c |�i) ��** _i�L|i *itt |�4i |L |�@| @U|���|) @?_ |�h?
|L ThL_�U|�L?( t�4�*|@?iL�t*)c �u ThL_�Uiht !iiT @ ��}�ih ThLTLh|�L? Lu |�i�h L�|T�| uLh
Th��@|i UL?t�4T|�L? Lh i U�@?}ic |�i) ��** Mi i?UL�h@}i_ |L ThL_�Ui 4Lhi� A��t 4@)
)�i*_ @ �@hi|L �4ThL�i4i?| L�ih |�i �?�|�@* t�|�@|�L?�

�t �L@ti �@t i4T�@t�3i_c |�i |h@_�|�L?@* @?@*)t�t Lu |�@| �tt�i �t Thiti?|i_ �? @
uh@4i�Lh! ��ihi |�i �?|ih?@*�3@|�L? Lu i |ih?@*�|�it �t ULt|*itt� �t t�U� �| �t @t �|LT�U @t
|�i @?@*)t�t Lu @? iUL?L4) ��|�L�| |h@?t@U|�L? ULt|t� �i�ih|�i*ittc |�i �tLU�@* LT|�4�4<
_i�?i_ �? L�h |i |MLL!t ThL��_it @? �?|ihit|�?} Mi?U�4@h! @t �| _i�?it @ _it�h@M*i t|@|i
|�@| U@? Tih�@Tt Mi @�4i_ @| @?_ Uih|@�?*) hiuihhi_ |L� `i U@** N|LT�@ |��t t|@|i Lu
hiuihi?Ui ��Lti @?@*)t�t uL**L�t�

D



�tt�4�?} |�@| @?) ui@t�M*i |�4i ELh igLh|� @**LU@|�L? UL�*_ Mi �4TLti_ �TL? @?)
�?_���_�@* @| ?L ULt|c ��@| @**LU@|�L? �L�*_ Mi 4Lt| _it�h@M*iq �?i �@) |L @TThL@U�
|�i ^�it|�L? �t |L @t! �| uhL4 Mi��?_ |�i +@�*t�@? �i�* Lu �}?Lh@?Uic |�@| �t |L t@) uhL4
@ TL�?| Lu ��i� ��ihi �?_���_�@*t @hi ?L| )i| @�@hi Lu |�i ThL_�U|���|) ��|� ���U� |�i)
��** Mi i?_L�i_� W? |��t 4i?|@* i ihU�tic @? �?_���_�@* ��** T�U|�hi ��4ti*u i?_L�i_
��|� tL4i �)TL|�i|�U@* ThL_�U|���|) �? tLU�i|)( ThiU�ti*)c ��t ThLM@M�*�|) |L Mi Lu |)Ti
7w �t 7?c @?_ ��t ThLM@M�*�|) |L Mi Lu |)Ti w �t ?� A��t �t |h�i Lu @** �?_���_�@*t� 5�?Ui
@** �?_���_�@*t @hi �_i?|�U@* i @?|i �? |��t 4i?|@* i Tih�4i?|c |�i tLU�@* LT|�4�4 �t
|�i O@ht@?)� tL*�|�L?( �| 4@) Mi uL�?_ M) 4@ �4�3�?} |�i i TiU|i_ �|�*�|) Lu @?) t�?}*i
�?_���_�@*

` Eec 7e� ' ?T Eec wc k� n 7?T
�
7ec 7wc k

�
Ee�

t�M�iU| |L
f � e � �c e ' 7e Lh e ED�
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ì |@!i |�i �?t|�|�|�L?@* t|h�U|�hi ��t| _itUh�Mi_ @t }��i? @?_ tii! |L LT|�4�3i �|t UL4�

TL?i?|t� �| |��t t|@}ic �i @tt�4i |�@| |�i _i|iU|�L? *i�i* b 5 Efc �oc @?_ |�i @UU�h@U)
Lu |�i ��t|�Ui t)t|i4 4 5 dfc �oc @hi }��i?� w@|ih L? �i ��** �?�it|�}@|i |�i U�L�Ui Lu b
@?_ 4� �** L|�ih tLU�i|@* @?_ |iU�?L*L}�U@* U�@h@U|ih�t|�U @hi |hi@|i_ @t T@h@4i|h�U�

wi| �t t|�_) |�i LT|�4@* U�L�Ui Lu �� ��LLt�?} � �@t |�i t@4i igiU| @t tTiU�u)�?} @
4i?� Lu igLh| i TiU|i_�ti?|i?Ui T@�ht Ee Ew� c � Ew��c uhL4 ���U� i@U� �?_���_�@* �L�*_
T�U! ��t Thiuihhi_ T@�h @UULh_�?} |L ��t |)Ti w� �t @ hit�*|c |�i �?t|�|�|�L?t 4@) Mi
��i�i_ @t @? �?Ui?|��i 4iU�@?�t4c @?_ |�i hi�i*@|�L? Th�?U�T*i @TT*�itG uLh @?) TLtt�M*i
�?t|�|�|�L?@* 4iU�@?�t4c |�ihi i �t|t @? i^���@*i?| 4iU�@?�t4 ���U� �?_�Uit �?_���_�@*t
|L hi�i@* |�i�h @U|�@* ThL_�U|���|) M) |�i�h U�L�Ui Lu @ T@�h �? |�i 4i?��

�t ��|� |�i N|LT�@ ThLM*i4c |�i tLU�@* LM�iU|��i �t |L @U��i�i |�i O@ht@?)� tL*�|�L?�

A��t hi^��hit U�LLt�?} ec 7ec � � � Ee�c @?_ 7� � � E7e� �? t�U� @ �@) @t |L 4@ �4�3i i 

@?|i �?_���_�@* i TiU|i_ �|�*�|) 7?7/ n ?/ � | ��ihi

/ � T Ek��
�

b
�c ��|� T Ek� � T Eec wc k� E�.�

@?_

7/ � 7T Ek��
�

b
7�c ��|� 7T Ek� � T

�
7ec 7wc k

�
E�H�

A�ihi �t ?L T@h|�U�T@|�L? UL?t|h@�?|G @?) �?_���_�@* ��** Mi T@h| Lu tLU�i|) L?Ui ��t |)Ti
�t _h@�?� OL�i�ihc t�?Ui �?_���_�@* |)Tit @hi ?L| LMtih�i_ M) |�i t)t|i4c �u ti?|i?Uit
@hi �ti_c |�i) 4�t| Mi U�Lti? �? t�U� @ �@) |�@| i@U� �?_���_�@* ��**�?}*) U�LLtit
|�i *i�i* Lu igLh| |�@| |�i ti?|i?Ui �t 4i@?| |L �?_�Ui� W? T@h|�U�*@hc |��t hi^��hit
T Ek� � �

b
� � T E7ec wc k� � �

b

7� @?_ 7T Ek� � �

b

7� � T
�
ec 7wc k

�
� �

b
�� , TiU|i_ ti?|i?Uit

4�t| @*tL t@|�tu) E�f� @?_ E��� ���U� hi^��hit E�2� |L �L*_� 6�?@**)c |L |�i i |i?| |�@|

��



ti?|i?Uit @hi ?L? ?i}@|��ic ML|� � @?_ 7� @hi ?L? ?i}@|��i tL |�@|

/ � T Ek� @?_ 7/ � 7T Ek� E�b�

W?_���_�@*t 4@) U�LLti igLh| *i�i*t L|�ih |�@? |�i *i�i*t e @?_ 7e |�@| |�i t)t|i4
�@?|t |L �?_�Ui� OL�i�ihc @** *i�i*t L|�ih |�@? e @?_ 7e @hi i@t) |L _�tUL�h@}ic M)
*i||�?} |�i4 �4T*) @ ThL��M�|��i*) ��}� i TiU|i_ ti?|i?Ui� � t|)*�3i_ ThLTih|) Lu ��t|�Ui
t)t|i4tc L?i 4�}�| @h}�ic �t |�@| |�i i TiU|i_ ti?|i?Ui �t @ ?L? _iUhi@t�?} u�?U|�L? Lu
|�i }h@��|) Lu |�i Lgi?tic ��i� � Ee� �t ?L? �?Uhi@t�?}� W4TLt�?} t�U� @ hit|h�U|�L? 4�}�|
4@!i �| �4TLtt�M*i |L U�LLti ��}� i?L�}� ti?|i?Uit |L _�tUL�h@}i @** igLh| *i�i*t L|�ih
|�@? e @?_ 7e� W? u@U| |��t |�h?t L�| ?L| |L Mi @? �tt�iG �u e 	 7ec �| �t i@t) |L t�L� |�@|
@? i TiU|i_ ti?|i?Ui � |�@| UL?��?Uit |)Ti 7w E}��i? 7�� ?L| |L @_LT| @? igLh| *i�i* Lu
e @*tL i*�4�?@|it @?) igLh| �? |�i �?|ih�@* dec 7e� �u @TT*�i_ L�ih |�@| �?|ih�@*( t�4�*@h*) �u
@? i TiU|i_ ti?|i?Ui Lu 7� �t �4TLti_ L? |�i �?|ih�@* d7ec �o �| U@? Mi t�L�? |�@| �| ��**
U@�ti 7e |L Mi Thiuihhi_ |L @?) L|�ih igLh| �? |�@| �?|ih�@*� A��t �u �i @?|�U�T@|i L? |�i
hit�*|t e � 7e @?_ 7� � �c �i 4@) |��?! Lu |�i i TiU|i_ ti?|i?Ui u�?U|�L? @t @ _iUhi@t�?}
t|iT u�?U|�L?

� Ee�

;?
=
' �� c e 	 e

' � c e � e 	 7e

' 7� c e � 7e

��ihi �� �t t��U�i?|*) ��}�ih |�@? � |L _�tUL�h@}i igLh|t Mi*L� e� Wu e @?_ 7e @hi ti|

i^�@* |L i@U� L|�ih |�i U�L�Ui Lu � Ee� �t |h���@*G U�LLti � ' 7� ' f� Wu e 	 7ec |�i hi@*
_��U�*|) uLh tLU�i|)c Mit�_it |�i U�L�Ui Lu e @?_ 7ec �t |L @�L�_ @_LT|�?} |LL ��}� i TiU|i_
ti?|i?Uit @| e @?_ 7e MiU@�ti |�iti ti?|i?Uit ��** @U|�@**) Mi �4TLti_ @?_ t�L�*_ ?L| Mi
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Ewi44@ 2� |�@|c uLh @?) }��i? *i�i* Lu �c �| �t LT|�4@* |L U�LLti 8 E7e� ' fc ���U�

�4T*�it |�@| E��� 4@) Mi t�Mt|�|�|i_ uLh E�2�� 5�Mt|�|�|�?} �

b
� ' T �/ @?_

�

b

7� ' 7T � 7/

�?|L E��� }��it
7/ '

�
7T � }T

�
n }/ E2D�

A��t �t hiThiti?|i_ M) �( �? i@U� �@h�@?| Lu 6�}�hi �G @ *�?i Lu t*LTi } |�hL�}� TL�?|t
-�c -2c Lh -��

�e



wi| TL�?|t 7�c 72c @?_ 7� hiThiti?| |�i tL*�|�L? E/c 7/� |L ThLM*i4 E2f� �? i@U� �@h�@?|
Lu 6�}�hi �� ,@U� Lu |�iti TL�?|t 4�t| *�i ��|��? |�i }hi) ui@t�M*i ti| @?_ L? |�i �( *�?i�
5�?Ui |�i LM�iU|��i �t �?Uhi@t�?} �? / @?_ 7/c @t �?_�U@|i_ M) |�i @hhL�c i@U� tL*�|�L? �t
|�i 4Lt| ?Lh|�i@t|ih*) TL�?| |�@| 4ii|t |�iti hi^��hi4i?|t�

A��t �? 6�}�hi �@c ��i? ?L ti*u�ti*iU|�L? UL?t|h@�?| �t M�?_�?}c 7� �t |�i t@4i TL�?| @t
-� ���U� 4i@?t |�@| T Ek� ' / @?_ 7T Ek� ' 7/c ?L ti?|i?Uit Mi�?} T@�_� W? 6�}�hi �M
E22� �t M�?_�?} tL |�@| |�i tL*�|�L? hiThiti?|i_ M) �72 �t t�U� |�@| T Ek� : / @?_
7T Ek� � 7/c ��i� � : f @?_ 7� � f� A�i �?i^�@*�|�it _i�?�?} |�i |hi@|4i?| Lu |�i 4Lhi

ThL_�U|��i |)Ti @hi t|h�U| �u |�i t*LTi Lu �( �t t|h�U|*) TLt�|��i E} : f 4i@?t �?@UU�h@|i
��t|�Ui�( �u } ' 4 ' f ETihuiU|*) @UU�h@|i ��t|�Ui�c 7T Ek� ' 7/c ��i� 7� ' f� 6�?@**)c
6�}�hi �Uc ��|� �|t Thi�ti?|i?Ui �|�*�|) TL�?| -� @ML�i |�i 7( *�?ic 4@) Mi tii? |L Mi
�4TLtt�M*i t�?Ui |�ihi �t ?L TL�?| L? �( ���U� �t @*tL �? |�i �5��� ti|�

A��t �u |�i T@�h Eec 7e� �t �? |�i @_4�tt�M*i ti|c L?*) TL�?|t t�U� @t -� Lh -2 4@) @h�ti�
�| @ TL�?| t�U� @t -�c @ML�i (c �| 4�t| Mi |�i U@ti |�@| T Ek� ' / @?_ 7T Ek� ' 7/ �
T

�
ec 7wc k

�
� T Ek� n /� 5�Mt|�|�|�?} i T*�U�| uLh4t uLh T @?_ T Ek�c |��t �4T*�itc @u|ih

tL4i @*}iMh@c d�� ko 7w � K Lh
YT E7ec7wck�

Y7e
� f��t ?L|i_ i@h*�ih |�i ti*u�ti*iU|�L? UL?t|h@�?|

�t ?L| M�?_�?} �ihi MiU@�ti |�i Th��@|i LM�iU|��i Lu |)Tit 7w �t |L ThL_�Ui @t 4�U� @t

TLtt�M*ic ���U� _Lit ?L| UL?��U| ��|� tLU�i|)<t LM�iU|��i� �h�4it Lu t�U� *L� )�i*_ 4@)

Mi U@**i_ Ti||) Uh�4it� A�i) @hi |L*ih@|i_ M) tLU�i|) @t @ 4i@? |L @U��i�i |h@?tuiht

��|�L�| �?U�hh�?} ti*iU|�L? ULt|t� A�i) �@�i |��t ThLTih|) MiU@�ti |�i) _L ?L| @TTi@*

|L 4Lhi ThL_�U|��i |)Tit @?_c @t t�U�c _L ?L| |�hi@|i? |�i i �t|i?Ui Lu tLU�i|)�

A�i UL?�ihti ULhhitTL?_t |L TL�?|t t�U� @t -2 ��|� � : fG

d�� ko 7w 	 K Lh
YT

�
7ec 7wc k

�

Y7e
	 f E2S�

W? |�i �TTi?_� c �i t�L� |�@| t�U� UL?t|h@�?i_ U@tit @h�tit L?*) �u K � K
�
��ihi

K
�
� 4@ 

�
K�c K

L
�

E2.�

@?_ K� �
7w �t _i�?i_ �? |�i �TTi?_� � W?_ii_ ��i? K �t ��}� i?L�}�c i�i? |�i 4Lhi

ThL_�U|��i �?_���_�@*t �?_ i?UhL@U�4i?| @U|���|�it Th��@|i*) @||h@U|��i( �? |�@| U@ti |�i
��t|�Ui t)t|i4 4�t| |@!i @UUL�?| Lu |�i ti*u�ti*iU|�L? UL?t|h@�?| �u �| �@?|t |L �?_�Ui
_�gihi?| igLh|t L? |�i T@h| Lu i@U� |)Ti� OL�i�ihc @t �i �?_ih*�?i ?i |c TLL*�?} �t @
ui@t�M*i @*|ih?@|��i�

`�i|�ih
�
T Ek� c 7T Ek�

�
�t @ TL�?| t�U� @t -� Lh -2 �t @giU|i_ M) |�i �?�|�@* U�L�Ui

Lu Eec 7e�� AL 4@!i |��t _iTi?_i?U) i T*�U�|c UL?t�_ih @}@�? |�i ThLTih|) Lu -� |L Mi
@ML�i *�?i (G 7T Ek� ' 7/ � T

�
ec 7wc k

�
�T Ek�n/ ��|� / ' T Ek�� A��t �t i^���@*i?| |L

d�� ko 7w7en d�� 7eo K � d� � ko 7wen d�� eo K Lh d�� ko 7w d7e� eo � K d7e� eoc ���U� �4T*�it
i�|�ihc 7e ' ec Lhc E�u 7e 9' e�c d�� ko 7w � K� 5�Mt|�|�|�?} E��c |��t �4T*�it |�@| -� E?i�|�ih
E2�� ?Lh E22� �t M�?_�?}� @h�tit �u @?_ L?*) �u i�|�ih

e ' 7e E2H�

�D



Lh
r en 7r7e � � E2b�

��ihi 7r ' 7?
7w

K
@?_ r ' ?

k
7w3w

7w
n

w

K

l
� �L?�ihti*)c -2 EE22� �t M�?_�?}� @h�tit �u @?_ L?*) �u

r en 7r7e 	 � @?_ 7e : e E�f�

A��t |�i ti*u�ti*iU|�L? �tt�i 4@) Mi @�L�_i_ M) U�LLt�?} |L �?_�Ui |�i t@4i igLh|
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