
HAL Id: inserm-00320579
https://inserm.hal.science/inserm-00320579

Submitted on 11 Sep 2008

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

The evolution of primary hyperalgesia in orthopedic
surgery: quantitative sensory testing and clinical

evaluation before and after total knee arthroplasty.
Valéria Martinez, Dominique Fletcher, Didier Bouhassira, Daniel I. Sessler,

Marcel Chauvin

To cite this version:
Valéria Martinez, Dominique Fletcher, Didier Bouhassira, Daniel I. Sessler, Marcel Chauvin. The
evolution of primary hyperalgesia in orthopedic surgery: quantitative sensory testing and clinical
evaluation before and after total knee arthroplasty.. Anesthesia & Analgesia, 2007, 105 (3), pp.815-
21. �10.1213/01.ane.0000278091.29062.63�. �inserm-00320579�

https://inserm.hal.science/inserm-00320579
https://hal.archives-ouvertes.fr


�

�������	��
���������������	������� �!�#"�$��%���	&'$)(*�+�,�	�.-/�%
102��"�$435�	687#�9�:&;$��<�>=#?@���;��
A�	
1��
1�B��$

7#$)�C(D�;���FEG$H(*
�	�C&!�;�23.IJ�K�+�5�+6)�;�C�������	�C�;
������LM$)�1�;�:$J���23FNO�
P$Q�REG��
1�;�CS@��$H$

N@��
109�H��"��+�;(*
T�

U8V%WYX[Z]\YVJ^_VDZ`a\cb#d%e�f'^hg i+j k*f;gOl�m \Bbn\	o�pnd8q2W	dD`�r[snd:Ztf;^hg@f�u2s�g i	j ktf;gv\Yw;\+d:Zyxzl�p's#V�{<{|\cZ]V�f

^hg@f�uCs�g}k*f�gOVDb�\Yd)W�~<�'��d�{�{]WYdDZ*f�^hg���f�^_VDZ]rHdDW#��snV[p;�n\Bb#f�^hg�i+j k

i�� {�{]\	{1`�V[bnr)d u2p��#WY\+o�p�d ���Q�#\c`aV[p'� w;d u�V:Z]\	{<f��v���#\B`�V)W ��V[�;mFl�b#w u�l;\BbnrHV:Z�XQf

gOdD�#VDZ`	mFd[b�`2l;� � bnd�{�`+s�d�{*\YV�f'�8VDZ]rDsndQ{<f�q2�A�����5�Q��q�Z�V[bnr)d

k�~+�����>�M^�f� O�¡����5f��v���#\¢`aVHW � mO�;Z]l;\	{td�u9V:Z�XQfn�GdDb�`	Z]d£w¥¤c�¦�nV)WBpnVD`a\+l�b@dD`¥w;d£§CZ�V)\c`ad[mFd[b�`

w;d WYV gOl�p�WYd[p'Z1f¨q2�A�;��©:�;� q�Z�V[bnr)d�ª« vbn\B�ndDZ*{*\c`�X U¬dDZ*{tV%\KWYW+dQ{ ��VH\Bb'`a�A®pnd[b'`a\cb5f

U¦d:Zt{*V%\YWKWYd�{<f�q��¡����;�5¯8q#Z]V%b�rHd

��g,d:��V:ZA`	m°d[b�`Ol;�O±8²�³n´5µ�¶£·�¸@�R·�¸�·�¹2ºC´n»¦fy§�snd¼�GWYd[�nd)WYV[bnw��GWY\Bbn\Yr�ªG½y¾��À¿¼dHV:Á#WYd%�

u�Z�l;�d�{<{tlQZÂl;� � bndQ{1`	snd�{*\Yl;WYl�Ã��ÄV[bnwÅg!\¢Z�d)rD`Al�ZÆ±8²�³n´5µ�¶£·�¸Ç�R·;¸D·�¹2ºC´;»È~b#{1`a\¢`	p�`�dQf

 8bn\B��d:Zt{*\¢`	� l;�9½yl�pn\	{|�n\KWYWYdQf�½¦l�pn\T{]��\YWKWYd�f�É�Ê¬f� °� � �

� w;w�Z]d�{<{yr)l�ZZ]d�{1�#l�bnw;d%b�rHdG`al8gOl�m@\cb�\+o�p#d�q¥WYd:`ArDsnd:Ztf�^Ë�Ìg��Íf � {<{|\	{1`�V:bnrHdRu2p'�#WK\Yo�pnd£�

���Q�#\c`aV[p'� w;dGu�V:Z]\	{<f'�������Q�!�8VDZ]r%s�d�{<f�q�Z]V%b�rHd;�4§>d)WYd:��snl�bnd�ÎHÏ��;�OÐ�©%Ñ�Ò�¡9©:�;¡'Ó����5f

q¥V[��ÎHÏ��;�OÐD©DÑ�Ò�¡9©:�;¡�Ó����¥�%�y�m V)\YW�Î w;l�m°\cb�\+o�pndn�Ô�W+d:`�r[sndDZ<ÕÖZA�#r;�ÔV:��s����×�aZ �

�;p��;�#l�ZA`adHw����®�!~�Ø��Z�V[b�`2��^ �;Ó9©:Ó�¯'¯vÐTxRd:`+sCdQ{tw;V�f�^hgvÑ]f)`YsndJ��sndHd[b#{¬q¥l�p;b�w;VD`a\Yl�b

ÐT½¦l�pn\	{|�n\KWYW	d�f�É�Ê�Ñ]f�`KsndzÙ�l�{td:��svg8Z�lQÚvb!q¥l�p;b�w�V:`+\Yl�b°ÐT½Ûl�{ � b#Ã�d)WYd�{<f'� � Ñ|f'V[bnw�`+s�d



�

�Gl�m@mFl�b�ÚOd)VHW¢`	s l;�9É�d[b;`	pnrDÁ��v�£d�{*dHVDZ]rDs@��snV)WYWYd[b�Ã;d£§9Z1p5{1`�qCp;b#wOÐT½¦l�pn\T{]��\YWKWYd�f�É�ÊJÑ<�

�@l�b�d£l;��`	sndJV%p�`+s�l�Zt{>s�V�{yVR��d:Zt{tlQbnV)W#�\cb#V[bnr)\YV)W#\cb�`�d[Z�dQ{1`C\Bbv`	sn\	{ÛÚ,l�ZÁ��

7#02�;�D
�
1�K
A�	$!=;u9d:Z]\c��snd:Z�V)W�{td[b#{*\¢`a\ce4V:`�\Yl�b,ÚO\c`	s lQZA`	snlQ�#dHw;\Yr8{|p�ZtÃ�d[Z1�

�<��"5�K�+6H�;
�a���Ë(*
]��
P$���$)�#
 Î¬u�dDZ]\c��s�dDZ]VHW8{*d%b5{t\¢`a\ce4V:`a\+l�b �#WYV[�#{�\cm!�Cl�Z`�V[b;`£Z]l;WYd \cbÀ��V)\cb

V�{�{tl'r[\YVD`adHw�ÚO\¢`	svÁ�bndHdJVDZ`	s�Z�l��#WYVQ{1`	�#f��#l�`	sO\Bbv`	sndG�;Z�dJV[bnw8�#l�{1`�lQ��d:Z�V:`a\c�#dG�#dDZ]\Yl;w



�

N��C( 
]�%�'6[


LG�'6��C&��H�����23¬Î JpnV[b�`a\c`aVD`a\c�nd {td[b#{*l�Z1� `�dQ{1`a\cb#Ã ÐA!�#§�Ñ|f Úvs�\Yr[s V)WKWYl�Ú@{ V �#dD`K`�d[Z

rDs�VDZ]VHrD`ad[Z]\ce4VD`a\Yl�b�l;�G{td[b#{tlQZ1��w'd)�\+r)\¢`A{£V[bnw/�#V)\cb��ap�W {1��m!�'`al;m°{<f�m°V[��l;�A�1dDZRV)w'w;\¢`a\	l�bnV)W

\cb��1l�Z|mFV:`�\Yl�b@l�bv`	sndG�#VD`	snlQ��s'�5{t\	l;WYl�Ã�� l;�¥�Cl�{1`al��#dDZ]VD`a\B�ndG�#V)\cb2�

� $[
A02��39���a��&Q�>Î.§9ÚOd%b�`+� �#VD`a\Yd[b'`{Ë{trDsnd)w�pnWYd�w �1lQZ `�lQ`�V)WÇÁ�bndHd¨V[b�`	s;Z�lQ�#WYV�{1`	� ÚOdDZtd

dD��VHWBpnVD`adHw r)WY\cb�\+r)V)WYWc�ÆV%b�w�ÚO\B`	sÂ!�#§ ��d)�Al�Z]d�{�p�ZtÃ�d[Z1�#f�VD` l�b�d°V[bnw �1l�p�Z�w;V[�#{<f�V:b�w VD`

lQbndhV%b#w��l�p'Z�m°l�b�`	s#{ V)�T`�d:Z�{]p;ZtÃ�dDZ1�9���GWY\Bbn\ar)V%W®d[�nV)WBpnV[`�\Yl�b \Bb�r)WBpnw'd)wÀ�;Z�d)l��#d[Z�V:`a\c�nd

�#V%\cb_V[bnw \cb��AW	V[m@mFV[`a\Yl�b_l;��lQ�#d%Z]VD`a\B�ndÇÁ�bndHdQf¦�#l�{1`�lQ��d:Z�V:`a\c�ndÆVQ{<{td�{�{1m d[b'`®l;�J�#V)\cb_VD`

Z]d�{1`®V:bnw w�p;Z]\cb#Ã mFl���d)mFd[b�`®ÐU8\	{|pnV)W � bnV)W+l�ÃÀ��rHV)WYd {trHlQZ]d%Ñ|f�r[p;mOp�W+V[`a\c�ndÂmFlQZ1��s�\cbnd

rHlQb#{|p'm!��`a\Yl�b#f�V[bnwÆr)\¢Z�r[p�m@�Pd:Z�d[bnr)d�V%b�w�`ad%m!�¥d:Z�V:`	p�Z�d/l;� �#l�`	s�Á�bnd)d�{%�C!�#§ \cbnr)Wcp#w;dHw

`Ys�d%Z1m°V)W2V%b�w@m°dHr[snV[b�\YrHV)W�Ð��'Z]d�{�{]p�Z]d%ÑÛ��V)\Bb°`	s�Ztd�{�snl;WYwFmFd)V�{|p�Z�d4mFd[b�`{MVDb#w°V�{�{td�{<{�m d[b'`

l;�ËZ]d�{1�#l�b#{tdQ{¨`�l {|p��'Z]VD`	s;Z�dQ{]s�l;WYw {1`a\Km!pnWK\1�¼x�Z1p#{]s#�d%��l�Á#dHw V)WYW+l;w��;bn\YV Ú,VQ{ V)W	{tl

dD��VHWBpnVD`adHw¥��^_dHVQ{]p�Z]d)m°d[b�`A{�Ú,d:Z�d,`aVDÁ#d[bÇl�b�`	s#dOlQ��d:Z�V:`a\c�nd,Á�bnd)d�fCr)l�b�`	Z�V!WYV:`�d[Z]VHW¥Á�bndHdQf

VDb�wOl�bv`	snd�snV[bnw!V�{ V£rHlQb�`KZ�l;W�{*\¢`�dn�

�v$H(*�5�	
P(QÎ � WYWh�#VD`a\Yd[b;`A{ s�VHw ��Z]l;WYl�b#Ã'd)w V[b�w {tdD��d%Z]d��#V)\cb �#d)�Al�Z]d {]p�ZtÃ�d[Z1� V%b#w

\cb��W+V[m@mFV[`a\Yl�b l;�¦l��#dDZ]VD`a\B�nd8Á�b�dHd;�����:$H��"C$Q�:�;
1�B��$v?/7#EË"9�H�)�n�a3�$H3 $D���a3�$H��6H$!��� 0�$4��


05��"�$Q�:���+&;$H(*�	�v�	��
102$z�	�C��	�������;
]�;���F���:$)�@����
10C$8�;"�$��:��
�c�#$��5�2$H$��	����
��
��(<$)�C6)$®���

"����C6)
1��
1$Ë�;���9�%�C(�0�P$:�C����$)3 ���Y�a�;3��#�C�	� �	� 
10C$Å�'3��<�'6)$)�C
Æ�2��� �+����+����$)3 ���%$H� �

u�VD`a\Yd[b�`A{�snVHw/\Bb'`ad%b5{tdJ�#l�{1`al��#dDZ]VD`a\B�nd8�#V)\cb#f�mFl5{1`	Wc��\cb#w�pnrHd)w!����mFl���d%m°d[b'`|��� ���	�����<�

0C$)�;
 0#�#"�$��%���	&'$)(*�+���@�'(z"9�%$H(<$)�#
 ����
102$!��"2$Q�:��
A�B��$��5�C$H$!���Æ
10C$v��T�:(*
 �;�¥3 �1�����D
]0

3����#(8�'�
1$��O( �2�:&;$��������;�23��O�;(®�;(<(D��6%�	��
1$�3��v�	
10 "�����6H
1��
P$/��$H6)0C�;���	6H���¦���	�a��3��#���+�



�

�	� 
10C$Ø�+����a�'� ����
]�;�D� ���:$H�
� ���#
h�2��
¼�	� 
10C$ �;3
�<�'6)$)�#
h�2��� �	�C��a�'�Ç$H3 ���%$H���

u�l�{�`�lQ��d:Z�V:`�\B�ndÈm°lQZ1��sn\BbndÄr)l�b#{|p�mO�;`a\Yl�b ÚOVQ{ rHlQZZ�d)WYVD`adHw«ÚO\¢`	s �'Z]dHlQ�#d%Z]VD`a\B�nd�sndHV[`

s;����d[Z]V)W+Ã�dQ{t\YV@Ð�Z��>�¥�ÔÓ'�5ª������¥�Ô�2©%Ñ���!��§ Ú,VQ{zb#l�Z1m°V)Wc�'e�dHw�V:`>`+s�d!Ò#�TmFl�b;`	sÇd[�nV)WBpnVD`a\+l�b

VDb�wOl�b�Wc�OÒ,�#VD`a\Yd[b'`{>snVHw,m°l;w'd[Z]VD`�dRÁ'b�dHdG�#V)\cb@\cbnw�p�rHdHw����!mFl��nd4mFd[b�`2VD`#`	snV:`#`a\cm°d;�

I8���26[�+��(*�a���¬Î �°$H��
 0��C"�$��:���+&;$H( �+� �@�'( 
10C$ "9�:$)32�;���	�C�;��
 ?/7#E (|��� "5
]�'�

�;(<(<��6[�+��
P$�3 �v�Y
10È"C$Q���a�;"C$Q�:��
A�K�#$h"C���	�Ä�;�
P$��Æ
P��
1�����5�2$H$h����
10��H��"��	�'(*
T�}�;�23 �!�'(

"9�:$)3#�	6%
�K��$J���>"2��(*
]��"C$Q�:�;
�c�#$£� �;�H"�0#�	�2$£6)����(<�2� "5
A�a���

S@$D� �@�;�:3�()=>V%b�d�{1`	sndQ{t\YVQf#Á�bnd)d@VDZ`	s�Ztl��#WYVQ{1`	�#f�oQpnV[b'`a\¢`�V:`a\c�nd/{td[b#{*l�Z1��`ad�{1`a\Bb�Ã;f5�;Z]\Ym°VDZ1�

s;����d[Z]V)W+Ã�dQ{t\YVn�



�

� �C
|�H��3���6H
�a���

U8VDZ]\YVD`a\Yl�b�\cb°�#VD`a\Yd[b;`A{%¤�dD����d:Z]\Yd%b#rHdQ{ ÚO\¢`	s@��V)\Bb.VH�T`�d:ZM{*\Km \KW+VDZ `	���#d�{Ml;� {|p'ZtÃ�\YrHVQW

lQ��d:Z�V:`�\Yl�b5{�\	{�ÚOd%WKW�dQ{1`�V:�#WY\	{|sndHwÅÐ<©)fz�'Ñ�� u�l�{D{]\¢�#WYd �AVHr:`�l�Z*{�`YsnV[`!m V[�}\cb��Wcp#d%b�rHd `	snd

�#l�{1`al��#dDZ]VD`a\B�nd/�#VH\Bb \cb�`ad%b5{t\¢`	� V:Z�d.��Z�d)l��#dDZ]VD`a\c��d/��V)\Bb \Bb�`�d[b#{*\¢`	� Ð��f>Ò;Ñ]f¦V�Ã�d�Ð|¯�Ñ|fy{*d%�

ÐTÒ'Ñ|fG`+s�d ��V:`a\Yd%b�`]¤a{��#dDZ*{tl�b�VHWK\¢`	�}r%s�V%Z]VHr:`�d:Z]\	{1`a\+r�{�ÐTÒ;Ñ.VDb�w dHw�p�rHVD`a\Yl�b}l�Z�\cb��Pl�Z1m°VD`a\Yl;b

VD�#lQp'` `	snd {1p;ZtÃ�dDZ1� Ð1Ó�Ñ�� ��lQÚOd%��dDZ*f `	snd Z]l;WYd l;� `	sndQ{td �AV)rD`�lQZ*{ V[bnw `	snd

bnd[p;Z�lQ��s'�5{t\Yl;W	l�Ã�\Yr)VHWÈm°dHr[snV[b�\	{*m°{ ��� Úvsn\ar:s `	snd[� rHl�p�W+w \cb�`�d[Z]�AdDZ]d ÚO\B`+s `	snd

bnl;r)\YrHdD��`a\B�nd8{1�5{1`�d[m�{>Z�d[m°V)\cb d)Wcp5{t\B�nd;�

u�l�{1`al��#dDZ]VD`a\B�nd���V)\cb@\cb;�#l;Wc�ndQ{¦bnlQ`�l�bnWB�v�#d%Z]\¢��s#dDZ]V%W5m°dHr[snV[b�\	{]m�{<f�m°l�{1`�bnl�`�V:�#WY�

`Ys�d/{td[b#{t\¢`a\ce�VD`a\Yl�b�l;� bnl;r)\YrHd:�'`al�Zt{ w�pnd,`al�\Bbn�W+V[m@m°VD`a\Yl�b#f5��p�`yV)W	{tl {td)rHlQb�w;VDZ1��rHd[b�`KZ�VQW

m°dHr[snV[bn\	{*m/{<fv\cbnr)WBp�w;\Bb�ÃØs'����d[Z]d%��rH\¢`aVD�#\KWY\c`	� l;� bnl'r)\Yr)dD�;`�\B��d bnd[p'Z]l�b#{¼Ð\�Ôd;�ÍfvrHd[b�`KZ�VQW

{td:b#{t\¢`a\ce�VD`a\Yl�bnÑ¦Ð¡�f��4Ñ��4§�sndQ{td�mFd)r[snV[bn\	{*m°{¬ÚOl�pnW	w8�#WYV[� V®m V��<lQZ>Z�l;WYdJ\cb!�#l�{1`al��#d[Z�V:`a\c�nd

�#V%\cb5fC\Bbnr)Wcp#w;\cb#Ã@�#lQ`+s {1�#l�b�`�V[bnd�l�p#{���V)\cb�V[bnw�V%WKWYl�w��'b�\YV!Ð\�Ôd;���#V)\cb w�p�d,`�l�V@{�`�\BmOp#WBpC{

Ú8sn\Yr[s b�l�Z1mFV)WYWB�_w'l;d�{!b#l�`z�;Z�l���l�Á�d ��V)\BbnÑvV[bnw���lQZ!s'���#dDZ]V)W+Ã;d�{]\YVÆÐ\�Ôdn��V[b \cb#rDZ]dHV�{*dHw

Z]d�{1�#l�b5{td/`�lÆVÇ{1`a\Km!pnWBpC{JÚvs�\+r[s¼\	{8b�lQZ1m°VHWKWc� ��V[\cb��ap�WYÑ8Ð1¡�Ñ��C~bÆ�#VDZ`a\+r[pnWYV:Ztf9��d[Z]\¢��snd:Z�VQW

{td:b#{t\¢`a\ce�VD`a\Yl�b ÚOl�pnWYw d%���#WYVH\Bb `	snd�s;����d[Z]V)W+Ã�dQ{t\YV lQ�C{td:Z1�nd�w VD`h`	snd \Bbnr)\	{t\	l�b {*\¢`�d

Ð��'Z]\Km V[Z1� s;�'�#dDZ]V)W+Ã�dQ{t\YV)Ñ|f�Úvs�\YWYd r)d[b�`YZ]V)W_{*dDb#{*\¢`a\ce4VD`a\	l�b Ú,l�p�WYw �;Z]l��n\	w'd V mFV��<l�Z

m°dHr[snV[bn\	{*m l;�>{tdHr)l�bnw;V%Z1�!s;����d:Z�V)W	Ã�d�{*\YV£V:`¥w;\a{�`�VDb�`Cb�l�b \Bbn�W+V[m@m°V%`al�Z1�/{t\¢`ad�{yÐ�'��©;©%Ñ<�

��dQ{1p�W¢`A{_��Z�lnm d%�;�#dDZ]\cm°d[b'`aV)W�{�`Yp#w;\Yd�{ \cb¨�#l�`Ys V[b�\Km V)W	{_V%b�w¨s;p;mFV[b#{ snV[��d

{1p#Ã'Ã�d�{1`adHw�`+s�VD`�sndHV:`¥V[b#w8��p;bnrD`	pnV:`�dJm@dHr[snV[bn\ar)V%W�s;���#d[Z�V)W+Ã�d�{*\YV£VDZ]d£r)WK\cb�\YrHV)W#rHl�ZZ�d)WYV:`�d�{

l;��`	sndJ�#dDZ]\¢��snd:Z�V)W�{td[b#{*\¢`a\ce4VD`a\Yl�b.l;�Ûb�l;r)\YrHdD�;`�l�Z*{MÐTm d�w;\YVD`adHw ��� � �w;dHW¢`aVvV[bnw°�Å�\¢��d:Zt{*Ñ

\cb `+s�dÆ\cb��WYV)mFd)w �;Z]\Ym°VDZ1� s'�;��d:Z�V)W	Ã�d�{*\YVÆVDZ]dHV Ð<©%��f8©D�'Ñ���~b_r)l�b�`	Z�VQ{1`Af¬�'Z1p5{]sn�d[�nl�Á#dHw



�

�#V%\cb ÐTm°dHr[snV[b�\YrHV)W�w��'b�V%m°\Yr�VHWKWYl'w��;b�\+V%Ñ¼lQ�2{td:ZA�nd)w¨\Bb¨`+s�dÅbnl�b#�\cb��AW	V%m°dHw¨V[Z]dHVËl��

{td)rHlQbnw'V:Z1�¼s;���#d%Z]V)W+Ã�dQ{t\YVQf�Ú,lQp�W+w �#d�{�` Z�d)�WYdHr:`M`Ksnd�VD��b�l�Z|m V)W�d[�nr)\B`�VD�#\KWY\¢`	� l;�£rHd[b�`	Z]V)W

bnl;r)\YrHdD��`a\B�nd ��Z�l;rHdQ{<{]\Bb�Ã Ð\�Ôdn��r)dDb�`	Z]V)W°{td[b#{*\¢`a\ce4V:`�\	l�b'Ñ|fO{*\cbnr)d�\¢`�\	{¼\cb#w�pnrHd)wÅ��� `	snd

VHr:`+\B�nVD`a\+l�b�l;� WYV[ZtÃ�d,`aVHr:`�\KWYd � ����d:`�V@�\c�#dDZ*{£Ð<©%�5f ©:��Ñ<�;gOdD`aV%\YWYd)w {td[b#{tlQZ1��d[�nV)m@\cb#VD`a\Yl�bC{

`Ys;p#{¬snV[�ndG`	sndR��lQ`�d[b�`a\YV)W;`�l!\Yw;d[b'`a\K�a�!p'b�w'd[Z]Wc��\cb#Ã�mFd)r%s�V%b�\	{|m.{yl;�¥��l�{1`�lQ�#d%Z]VD`a\B�ndG�#V)\cb2�

�pnV[b'`a\¢`�V:`a\c�nd {td[b#{*l�Z1� `ad�{1`a\Bb�Ã Ð1!�#§�Ñ|f¼�#V�{td)w lQb `	snd m°dHVQ{]p�Z]d[mFd[b;`A{�l��

w;dD`�d)rD`	\+l�b V[bnw �#VH\Bb `	s'Z]d�{�snl;W+w�{<fh\	{Ä`	snd �#d�{1`�ÚOV:� `�l \Yw'd[b�`a\K�a� V[b#w o�pnV[b�`a\Y�T�

s;����d[Z]V)W+Ã�dQ{t\YVn� §�sndQ{td ��{]��r%s�l���s'�#{*\YrHV)WÀ`ad�{1`1{¨snV[�nd V)WcZ]dHVHw�� ��d)d%b p5{tdHw \Bb `	snd

�#dDZ]\YlQ��d:Z�V:`�\B��d �#dDZ]\Yl;w V[bnw snV[�nd �;Z�l��nd[b ��VHWBpnVD�#W	d \cb V�{�{td�{<{|\cb#Ã ��Z]\BmFV:Z1� V%b#w

{td)rHlQbnw'V:Z1�Os;���#d[Z�V)W+Ã�d�{*\YV£Ð�©�Ò���'�;Ñ��

§�s�d_Ã�l;V)WOl;�@`	snd ��Z�dQ{tdDb;`°{1`	pnw��ÅÚ,VQ{�`�lÅV%b#V%WB�#{td �ap;Z`+s�d%Z/`	sndÀ\cb��AWBp�d[bnr)d l��

�;Z�d)l��#dDZ]VD`a\c��d¨�#V)\cb V[bnw s;�;��d:Z�V)W+Ã�d�{*\YV Ð��;Z]\cm°V%Z1� V%b�w {td)rHl�bnw;VDZ1��Ñ�l�b d)VDZ]Wc� V%b#w

rDs�Ztl�bn\Yr �#l�{�`�lQ��d[Z]VD`a\c�nd �#V)\cbÄV[b�w}`�l�\Yw'd[b;`�\K�a�Ë��p;`�V:`�\B�nd ��Z]dHw;\YrD`a\B�nd��AV)r[`�lQZt{¼l;��`	snd

{td:�ndDZ]\¢`	�Øl;�!�#l�{1`�lQ��d[Z]VD`a\c��d ��V)\Bb2� ¿ d ��d:Z]�PlQZ1m°dHw V ��Z�l�{1�#dHrD`a\B�ndÀ{1`	pnw���ÚO\¢`	s O�5§

�#d%�1l�Z]d¼V[bnwÀV)�	`�d:ZO`al�`aVHWGÁ�b�dHd¼V:ZA`	s;Z�lQ�#WYV�{�`+�5fMrHl�m!�#\cbnd)whÚO\¢`	s r)WK\cb�\+rHV)W£d:�nV)WcpnV[`a\Yl�b l��

VHr:p�`�d�V[bnwÆr[s;Z�l�b�\YrF��V)\cb9�9§>lQ`�V)W¬Á�bnd)d.V:ZA`	s;Z�l���WYV�{�`+� ÚOV�{vr[snl�{*d%b �#dHrHV[p#{*d�\¢`M\	{vl;�a`ad%b

V�{�{tl'r[\YVD`adHw ÚO\c`	s�\cb;`�d[b#{tdÂ�'Z]dHlQ��d[Z]VD`a\c��d¼\Bbn�W+V[m@m°V[`�lQZ1�_�#V)\cbÀ`+s�VD`�r)V[b w;d[�nd)WYl��Ë\cb�`Al

rDs�Ztl�bn\YrR��V)\cb@Ða���;Ñ<�
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¿�\¢`	s VD�;��Z�l���VHWzl;�8`	snd WYl;rHV)WRd:`	sn\YrQ{Fr)l;m@m@\c`a`adHdÆÐ�Ml�m@\c`aX¼w;dÇu2Z]l�`adHrD`a\Yl�b w;d�{

u�dDZ*{tl�b;bnd�{<f�xRl�p�WYl�Ã�b#d�xR\KWYW+V[bnr)l�p�Z1`+Ñ¦V[bnw,Ú8Z]\¢`	`AdDb°\Bbn�1l�Z1m°dHw@r)l�b#{td[b�`f�ÚOd�Z�d)rDZ1p�\¢`�dHw!���

rHlQb#{td)r[p�`a\c�nd �#VD`a\Yd[b�`A{ {*r%s�dHw�p�WYd4wÈ�1lQZ�`AlQ`�V)W@Á;bndHdÅV[ZA`	s;Z�lQ�#WYV�{1`	�2�£~b�rHWBp#{*\+l�b r[Z]\¢`�d:Z]\+V

ÚOdDZ]d `�lQ`�V)WJÁ�bnd)d VDZ`	s�Z�l��#WYVQ{1`	�}\Bbnw;\YrHV:`�dHw ��d�r)VDp#{td l;�!Á�bndHd V:ZA`	s�Ztl�{]\	{�V[bnwØ{]p�ZtÃ�d%Z1�

�#dDZ]�AlQZ]m°dHw p;bnw'd[ZÄÃ�d[bnd:Z�V)W V[bnd�{1`	sndQ{t\YVn��§�s#d dD�nr)WBp#{t\Yl�b r:Z]\c`adDZ]\YV�ÚOdDZ]d���Z]d[�n\Yl�p#{

{1p�ZtÃ�d%Z1�Æl�ZG`YZ]V[p�mFV/l;� `	snd!Á;bndHdQf��'Z]dHlQ�#dDZ]VD`a\c�Cd p#{td°l��MlQ�#\+l;\Yw�{<f�lQZzm d[b�`�V)W¦w;\	{tl�Z]w'd:Zt{

�;Z�d[�nd[b�`a\cb#ÃvV[b V)rHrDp;Z]VD`�d�p;bnw;dDZ*{1`�V[bnw;\Bb�Ã!l;��`	snd�`�dQ{1`A{%�

� 	����������������
��������������������	�� �"!#�$��!%�&�$�'�(�)��*+�,�"�(�)	-���/.��)�10

� WYW9�#VD`a\Yd[b�`A{�Ú,d[Z]d@Ã�\B�nd[b�s'�#w'l��;�'e�\cb�d�f¦©%�'�.m.Ã@�#d)�Al�Z]d@{1p;ZtÃ�d:Z1�2�¥�np�ZtÃ�d[Z1�°ÚOV�{

�#dDZ]�AlQZ]m°dHwÇp;bnw;d%ZG�#VHWYV[bnr)dHwÆÃ�d[bnd:Z�V)W V%b�d�{1`	sndQ{]\YV°r)l�mO�#\Bbn\Bb�Ã ��Z�lQ�#l;�Pl;W	f>{|pn�d%b�`�V[bn\KW	f�V

m@p#{tr)WYd Z�d)WYV[�nV[b�`Af2V[bnw {td[�nl;�Wcp;Z]V%b�d;�#§�snd/{tV[m.d/{1p�ZtÃ�dHl�b��#dDZ]�1lQZ]m d�w�d)VHrDsÆl��#dDZ]VD`a\+l�b9�

u�l�{�`�lQ��d:Z�V:`�\B�ndÖ��V)\Bb ÚOV�{.r)l�b�`	Z�l;WKWYd4w ����\cb;`YZtVD��d%b�l�p#{�mFlQZ��sn\Bb�dÂ��V:`�\Yd[b;`��rHl�b;`YZ]l;WYWYd�w

VDb�VHW	Ã�d�{*\YV�ÐTu�� � Ñ8\Bb rHl;m!�#\cb�VD`a\+l�bÆÚO\¢`	sh\cb;`YZtVD��d%b�l�p#{OVHr)dD`�V[m@\cb#l���snd[b Ð<©�ÃÆd[�nd[Z1� Ó

snl�p;Zt{Dªhu�d[Z]�AV)W+Ã�V[b�2  8uy� � �Tx�^}� WYVD�#lQZ�V[`�lQZ1�#fh�zpnd)\KWÀ^ V)WBmFV)\	{tl�b#f q�Z�V[bnr)d%Ñ¨V%b#w

bnd)�1l��#V[m.f�VJbnl�b.lQ�#\Yl;\+w@V[bnV)W+Ã�dQ{t\Yr8w�Z1p#Ã@Ða���!m.Ã@d[�nd:Z1�°Ò@snl�p;Z*{�ª � r[p��#V[b32!xz\Yl;rHl;w'd)�

½yVD�#lQZ�V:`TlQZ1�#fzu�V:Z]\	{<fzq�Z�V[bnr)d%Ñ�� ~b'`KZ�V[�nd[b#l�p#{�`YZtd)VD`	m d[b'`,Ú,VQ{�w;\	{trHl�b;`a\cb;pndHwÅÒ5��snl�p;Zt{

V%�T`�d:Z°{|p�ZtÃ�d[Z1�2�2� l ��V:`�\Yd[b;`zÚOV�{.Ã�\c�nd[b_V �#dDZ]\¢��s�d%Z]V)WGbnd[Z1�ndÇ�#WYl;rDÁ l�Z!bnl�b#�1{1`adDZ]l;\+w;V)W

VDb�`�\	�\cb��AW	V[m@mFV[`�lQZ1� wQZ1p�Ã�{%�

4 �����5�6���'���7�,	
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� WK\cb�\+r)VHWÆVDb�w o�pnV[b'`a\¢`aVD`a\c�nd�{*d%b5{tl�Z1� d[�nV)Wcp�V%`	\+l�b#{ÀÚOdDZ]d��#dDZ]�AlQZ]m°dHw l�b `	snd

lQ��d:Z�V:`�\B�nd Á�bndHdQf8`	snd r)l�b�`	Z�VÅWYVD`ad[Z�V)W!Á�bnd)d�f V:bnw�`	snd Z]\+ÃQs�`�snV[bnw¨l�b�d w;V%�È�#dH�l�Z�d

{1p�ZtÃ�d%Z1�°Ð�g,��Ñ|f�`+s�d%b°VD`2l�bnd£w;V[�FÐ�g�©%Ñ]f;�Al�p;ZÛw;V[�#{yÐTgvÒ'Ñ|f2©zm°l�b�`	s°Ð	^ ©DÑ]f'V[bnw!Ò!m°l�b'`	s#{

Ð�^ Ò;Ñ>VH��`�dDZ {|p�ZtÃ�d[Z1�2�

��WY\cb�\+r)V)W#dD�nV)Wcp�V%`a\Yl�b

§�sndJr)\¢Z�r[p�m@�Pd[Z]d%b�rHd£l;�9�#l�`	s!Á�bndHdQ{<f'V�{>ÚOd[WYW#V�{>`Ys�d8{|p'Z]�AV)rHdR`�d[mO�Cd:Z�V:`	p'Z]d£l;�9`	s�d

snV[bnw@V[bnw,�#l�`	sOÁ�bnd)d�{<f�ÚOV�{ m l�b�\¢`�l�Z]dHw@V:`9d)VHr:s°�Pl;WKWYl�Ú �Tp��°��\	{t\¢`|�n��Á#\cb!`�d)m!�#dDZ]VD`	p'Z]d8VD`

dHV)rDs {*\¢`�dÖÚOV�{/m°dHV�{|p�Z]dHw�V:`®`	sndÂ`a\Ym°dhl;�v�CV[\cbÀ`�dQ{1`a\cb#ÃhÚO\¢`	s}§�sndDZ1m°l���l;\Bb�`Ow'd[��\YrHd

Ð�uCZ]l�`�d)r[s'b�\Yo�pnd�fÄ®pndD�#dHr[Ñ<��u�V)\cb ÚOVQ{ dD�nV)WBpnVD`ad4w VD`�Z�dQ{1` V:bnw l�b mFl��nd[m°d[b'`

Ð�WYd%��\Yl�b ��d[��`�d[b#{*\Yl�bØl;�F`	snd Á�bnd)d_w�p�Z]\Bb�Ã ��s��#{*\YrHV)W8`	sndDZ]VD����Ñ@��� VË©%�'���Tm@m ��\a{|pnV)W

VDb�VHWYl�Ã {*rHV)WYd�ÐU � �'ÑvÃ)Z]VHw�p�V%`adHw �	Z]l;m �¼ÐTbnlÖ�#V%\cb�Ñz`al�©%�'�Öm@m Ð	Ú lQZ*{1`R\BmFV�Ã�\cb#VD�#WYd

�#V%\cb�Ñ���u�VH\BbÆ{trHlQZ�dQ{ ÚOdDZ]d,Z]dHrHlQZ]w'd)w/`	sndOw;V[���Cd%�Al�Z]d@{|p�ZtÃ�d[Z1�#f�`+s�d%b�d[�nd:Z1� Ò snl�p'Z*{z�Al�Z

Ò5�@snl�p�Z*{RV)�T`�dDZz{|p�ZtÃ�d[Z1�#fCV:`�Ò�w;V[�#{RV)�T`�dDZz{|p�ZtÃ�dDZ��V[bnw�VD`�`+s�d!�Pl;WKW+lQÚ,�Tp�����\	{t\¢`{RV:`�^ ©

VDb�wÅ^ Ò#f®V[bnwËw�p;Z]\cb#ÃËVHWKWv��s;�#{*\YrHV)W8`	snd[Z]VD���¨{td�{�{]\Yl�b#{%�R§�snd�r[p'm!p�W+VD`a\B��dÀw'l�{tdQ{Âl��

m°l�ZA��s�\cb#dËrHl�b#{|p'm°dHw �n\	V u9� � Ú,d:Z�d Z]dHr)l�Z�w;dHw¨V:` �;Ò V[bnwÈÒ5� s#l�p�Z*{%�£u9s'�#{*\YrHVQW

`Ys�d%Z]VD����ÚOV�{8{1`aVDZ`�d)w��'Ò snl�p'Z*{£V)�	`�d:Z£{]p�ZtÃ�d[Z1�.Úv\B`+s��#V�{<{|\c�nd@V[bnw�V)rD`a\c��d!m°l��#\KWY\Ye�VD`a\Yl;b

l;�À`	snd l��#dDZ]VD`a\c�#d�Á�bnd)d;�Â§�snd V)rD`a\c�nd V[b�Ã�W+d l;� �W+d[�n\Yl�b ÚOV�{ËZ]dHrHl�Z]w;dHw w�p;Z]\cbCÃ

snl�{1�#\c`aV)WY\ce4V:`a\Yl�b}V%b�w�VD`8`	sndh�1l;WYW+lQÚO�Tp'�Å�n\	{*\¢`1{ V:`8^Ø©¼V:bnwÀ^ Ò9����s'Z]l�b�\YrÆ�#V)\cb�ÚOV�{

w;d%�\cb#dHw!V�{yV:b l��#dDZ]VD`a\B�ndGÁ�bnd)d£U � �,��V)\cb/{trHlQZtd����;��m@m VD`5`+s�dG^ Òv��\	{*\c`]�
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u>{1�nr[s�lQ��s;�#{t\Yr)V)W°`ad�{1`a\Bb�Ã�ÚOV�{h�#dDZ]�l�Z1mFd)w�\Bb V o�p�\YdD`�Z]l'lnm V:`ÂV rHlQb#{1`aV[b'`
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`�d[m!��d:Z�V:`	p'Z]d ÐT�'���t�GÑÇ��� `	sndË{*V%m°dÅ\cb;�nd�{�`�\	Ã'V:`�lQZÖÐU�^ Ñ<�z^_dHVQ{1p;Z�d[m°d%b�`A{h\cbnr)Wcp�w'd�w

w;dD`�d:Z1m \Bb�V:`a\+l�b l;�Å`	snd:Z1mFV)W�ÐTsndHV:` V[bnw rHl;W	w�Ñ V[bnw ��p;bnrD`	pnV[`�d m°dHr[snV[b�\YrHV)Wh�#V)\Yb

`Ys;Z]d�{|snl;WYw�{ VDb#w8`	sndRZ�dQ{1��lQb#{tdQ{>`�lF{1p���Z]VD`	s�Z]d�{|s#l�W	w8`Ksnd[Z1mFV)W�{1`a\cm!p#WY\�

^_dHrDs�V%b�\YrHV)W���V)\Bb `	s�Z]d�{|snl;W	w�{!ÚOdDZ]d m d)V�{|p�Z]d4w l�bh`	sndÆlQ��d:Z�V:`�dHw Á�bndHdÖ\cbh`	s�d

m°\+w;w;WYdhl;�!`	sndÖ��V:`�d)WYWYV�ªO©¼r[m WYVD`�d[Z]V)Wz`�l `	snd m@\+w;WY\Bbnd;� §�s�\	{�WYl'r)VD`a\+l�bÀÚOV�{�r[snl�{*d%b

�#dHrHV:p#{td \cb l�p'ZÈ��V:`a\Yd%b;`A{ \¢` ÚOVQ{ V)W¢Ú,V[�#{ WYl;rHVD`adHw \cb `	snd V%Z]dHV l;� m°V[�n\Km°V)W

\cb��W+V[m@mFV[`a\Yl�b�w'd:`�d:Z]m@\cb#dHw�r)WY\Bbn\	rHV)WYWB��Ð\�Ôd;�;Z�d)w�bndQ{<{<f�{1ÚOd%WKWY\cb#Ã�Ñ<�;^_dHV�{�p�Z�d[m°d[b'`{MÚOd:Z�d

V%W	{*l@`aVDÁ#d[b \Bb°`	snd!VHw �<V)rHdDb�`>bnl�b��\Bbn�W+V[m°dHw�VDZ]d�Vv\Bb°`	snd��'Z]l���\Ym@VHW�w;\cZ]dHrD`a\Yl�b#f�Úvsn\Yr[s�\cb

lQp'Z>�#VD`a\Yd[b�`A{¬ÚOV�{ V%W¢ÚOV[�#{ WYl;rHVD`adHw@V:`�WYdHVQ{1`>¯OrDm VD�#l��nd�`	snd�`�lQ�.l;��`	sndJ\cb#rH\	{*\Yl�b°l;�2`	snd

lQ��d:Z�V:`�\B�ndÇÁ�bnd)d;�>¿ dÆVHW	{*l \Bb'�ndQ{1`a\+Ã�V:`�d)w `�V)rD`a\YWYdÆV)WYWYl�w��;b�\YVÆÐ1w��'bnV[m@\+rÇ�#V)\cb�Ñvp#{*\cb#Ã V

�#V%\cb;`Y�;Z1p#{|s Ð	`	s;Z�d)d�{1`YZ]l�Á#d�{|Ñ<�8¿ d}r)l�b#{*\Yw'd:Z�d�w�`�V)rD`a\YWYdËV)WYWYl;w��;bn\	V�`al���d}�'Z]d�{td[b�` \+�

{1`KZ�lQÁ#\cb#ÃJ`	snd8{�Á#\cbv�;Z�l���l�Á�d)wOVJw�\	{1`a\BbnrD`aWc�!�#VH\Bbn�Tp�W�{td[b#{tVD`a\Yl�b2�

§�snd:Z1mFV)WÛ��V)\cbÇ`+s;Z]d�{|snl;WYw�ÚOd:Z�d/m°dHVQ{1p;Z�d)w�l�b `Ysnd/l���d:Z�V:`a\c�nd Á�bndHd/\cb `	snd°V:Z�d�V

l;�Gm°V%��\KmFV)W \cb��W+V)m@m°VD`a\Yl�b Ð\�Ôd;�2\BbÆ`+s�d�m@\+w;w;WYd�l;�G`	sndF��V:`�d)WYW	V�ªG©.r[m WYV%`adDZ]V)W¦`alÇ`	s�d

m°\+w;WK\cbnd)Ñ��

�MlQb�`	Z]l;W£m°dHVQ{]p�Z�d[m°d%b;`A{��Al�Z/m dHr[snV[b�\+rHV)W£V[b#wh`	snd:Z]m°VHWG�#V)\cbÀ`	s'Z]d�{|snl;WYw ÚOdDZtd

�#dDZ]�AlQZ]m°dHw!\Bbv`YÚOl�Z�d[m°l�`�d8{|\c`�dQ{%Î%`	snd£r)l�b�`	Z�VJWYV:`�dDZ]V)W;Á�bndHdJÐ1{�`�\BmOp�W+V:`a\+l�b l�bv`	sndR��V:`�d)WYWYV;ª

©zr%m¨WYVD`adDZ]V)W;`�l�`+s�dzm@\+w;WK\cb#d%Ñ>V[bnw8`	sndR��V)WBmFV:ZyV�{1�#dHr:`¥l���`	sndGZ]\	Ã�s�`�snV[bnw¥�

� ����� ������� �
	�� � ��� 
� � ��������	��

u�V)\cb `	s�Z]d�{|snl;WYw�{ �Al�Z ��p;bnrD`	pnV:`�d mFd)r[snV[bn\Yr)VHWÇ{1`+\BmOp�W	\!ÚOd%Z]d VQ{<{tdQ{<{tdHw}p#{]\cbCÃ

rHV[WY\¢��Z]VD`adHw �nl�b q�Z�d[� s�VH\BZt{°ÐTxz\Yl�{*dD��f���snV[��\YWKWYd q�Z�V[bnr)d%Ñ��Û�GVDZ]dÇÚOV�{!`�V:Á�d[bh`�l V%��l;\+w
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{1`KZ�lQÁ#\cb#Ã `+s#dÅ{1Á#\Bb}Ú!\c`	sË`+s�dÀsnV)\cZÆV%b�wÅ`Al V[�'�#WB��l�b�Wc�¨V �'Z]d�{<{|p�Z]dÅ{1`a\KmOp�Wcp�{%�£§�snd

�#VD`+\Yd[b;`A{GÚOdDZ]d/\cb#{1`KZ1pnrD`ad�w/`�l r)WYl�{td,`	snd)\BZRd[�nd�{®w�p�Z]\cb#Ã/`	snd!�;Ztl'r)dHw�p�Z]d;�C§�snd!��l�b�q�Z]d%�

�\YW+V[m°d[b�`A{@ÚOd[Z]d¼VD�;�#WY\Yd)w�ÐAV:`vWYdHV�{�`£`	ÚO\YrHd[Ñ@\cb V�{tr)dDbnw;\Bb�ÃÀV[bnwÀw'dQ{trHd[bnw;\Bb�ÃÀl�Z]w;dDZ.l��

{1`	\Y��ab#d�{<{[�R§�snd �#VH\BbË`+s;Z]d�{1snl;W	w Ú,VQ{Âw;d)�A\Bb�d�wËV�{Ç`+s�dÀWYl�ÚOd�{�`O��Z]d�{<{�p'Z]dh`	snd �#V%`a\Yd[b�`

rHlQb#{*\Yw'd[Z]dHwÖ�#VH\Bbn�Tp�W�Û§�snd �AlQZ�r)d�Z]dHo�p�\cZ]dHwÖ`�l ��d:bnwÖ`+s�d �A\KW+V[mFd[b;`A{@ÐA�¥�Ô��¯�¡Ö`�lÅ©DÒn� Ã�Ñ

ÚOV�{yr)l�b;�nd:ZA`adHw!\cb�`Tl,WYl�Ã�p'b�\c`{%�

� � � �����
	�� � � � 
 ��� ����� � 	 �

§�snd:Z1mFV)WJ{td[b#{tV:`�\Yl�b5{OÚOd:Z�dÆVQ{<{td�{�{tdHw Úv\¢`	s_V ��l�m°dHw;\YrÇ`	snd[Z1mFlQ`�dQ{1`®Ð*��l�mFd)w;\+r

� x£fM��`�l;rDÁ�s#l;Wcm�fM��ÚOdHw;d[bnÑ|f¦p5{]\cb#ÃÖ`+s�d�^_VDZ*{|`�l;rDÁ m°dD`	snl;w ÐT�'Ò;Ñ<��x Z]\Yd)�Wc��fyV�r)l�b�`�V)rD`

`Ys�d%Z1m°l;w'd l;�zu�d)W¢`a\Yd%Zvd)WYd)m d[b'`{vm°dHVQ{]p�Z]\Bb�ÃÖ��¯ � ¯Q� m@m ÚOV�{OV:�'�#WK\+d)w `�lÖ`	snd {�Á#\cb��

§�s�dÆ�#V�{*dHWK\cbnd `�d[mO�#dDZ]VD`	p;Z�dhl;�!`	snd `	snd:Z]m°l'w�dÖÚOV�{�VHw � p#{1`adHw `�l `	sndÖ��V:`�\	d[b�`]¤a{ {1Á�\Yb

`�d[m!��d:Z�V:`	p'Z]d;� §�s�Z]d�{|snl;W+w�{ ÚOdDZ]d�m°dHV�{|p�Z]dHw V)rHr)l�Z]w;\cb#ÃÈ`al�`	snd�mFd:`	s�l;w l;� WK\Km \B`P{

w;d�{tr:ZP\¢�#dHw �;Z�d[��\+l�p#{*Wc� ��� qCZ1p;s#{1`al�Z]�AdDZ d:`ÄV%W}ÐT�;Ò�ÑDÎ {1`a\Ym!p�WY\ l;�¨\cbnr:Z�d)V�{*\cb#Ã lQZ

w;dHrDZ]dHVQ{]\cb#Ã!\cb;`�d[b#{*\¢`a\Yd�{¬ÚOdDZ]d®V:�'�#WK\YdHw�ª��l�Zyd)VHr[s.{�`�\Bm@pnWBpC{�f�`Ys�dv{|p�� �<d)rD`�ÚOV�{ \cb5{1`YZ1p#rD`adHw

`�l��;Z�dQ{<{yVG��p�`Y`�l�b!`	snVD`�Z]d[�ndDZ*{tdHw�`	snd�`	sndDZ|m V)W2{|`+\KmOp�W+V:`a\+l�b#f'VQ{ {tl;l�b°V�{>`	snd�{1`a\cm!p#WYV[`�\Yl�b

�#dHrHV[m d��#V)\cb��ap�Waf;\cb#w;\YrHVD`a\Bb�Ã�`	snd���V)\cb!`	s'Z]d�{|snl;WYw�{%�Q§�snd8\Bb�`�d[Z1�nV)W��#dD`KÚOdHd[b.{�`�\BmOp�WY\5ÚOV�{

©)¯¼`al ����{*dHrHlQbnw�{.�l�Z@snl�`!{1`a\cm@p�WY\8V%b�w ��� `�lÀ�'� {td)rHlQbnw�{��Al�Z°rHl;WYw {1`a\cm!p#WY\� §�snd

m°V%��\KmOp�m V[bnw m@\cb�\Km@p�m `�d[mO�#dDZ]VD`	p;Z�dQ{8ÚOd%Z]d {td:`RVD`J¯Q� �t��V%b�w¼Ò �t��� � `	snd:Z]m°V)W

Z]VD`�dÅl;��r[snV[b�Ã�d}l;�À©��t� �{tdHr ÚOV�{ p#{tdHw¥� � WYWF`+s�Z�dQ{]snl;WYw�{ÆÚOd[Z�dÅrHV)WYr[pnWYV:`�d)wÄVQ{Æ`	s�d

VD��dDZ]V4Ã�d£l;��`	s;Z�d)d8{1pnr)rHdQ{<{]\c��d£w;dD`�d:Z]m@\cb#VD`a\+l�b5{%�

��� � � � 	��� ��� � 	 
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� {tdDZ]\YdQ{¼l;�Æ{]p��'Z]VD`	s;Z�dQ{]snl;WYw�rHl;W+w�V%b�wËsnl�`/`Ysnd[Z1m°V)W°{1`a\Km!pnWK\@ÚOdDZ]d�VD�;�#WY\Yd�w
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VHr)rHlQZ�w;\Bb�ÃÖ`al V m d:`	s�l;w �;Z�d[��\Yl�p#{tWB�_w'dQ{trDZ]\¢�Cd)wh\cb_w;dD`�V)\KWRÐT�#¯�Ñ����yVHrDs�{1`a\Bm@pnWBpC{!snV�w

wQp'Z]VD`a\Yl�bÂl;�G�¼{*dHrHlQbnw�{®V[bnw `+s�d°\Bb'`ad[b#{t\¢`	��ÚOV�{£\BbnrDZ]dHVQ{tdHw VD�#l��nd!`	snd ��V)\Bb�`	s'Z]d�{1s#l;WYw

�;�.�.V[bnw/Ò��t� �PlQZ s�lQ`¦{1`a\Km!pnWK\�V[b�w/w'd)rDZ]dHV�{*dHwF����¯��*���#d)WYl�Ú¨`	snd®��V)\cb/`	s�Z�dQ{]s�l;W+w/�Al�Z

rHl�WYwÖ{1`a\Ym!p�WY\1� � �	`�d[Z£dHVHr:s¼{1`a\KmOp�Wcp�{<f��#VD`a\Yd[b�`A{�Ú,d:Z�d/V�{1Á#dHw `�l Z]VD`�d `Ysnd ��V)\BbÂ\Bb'`ad%b5{t\¢`a�

lQb V£U � �9�4§�sndR��V:`�\Yd[b;`A{yr)l�p�W+wF{1`al��!`	snd8{1`a\Bm@pnWBp#{yVD`2V[b'�v`a\Km dn�H~1��V£U � �/{tr)l�Z]d£l;�>���

lQZ£m°l�Z]dFÚ,VQ{£Z]dD�#lQZ1`�dHwÇÚ!\¢`+s¼V WYlQÚOdDZ®\Bb'`ad[b#{t\B`Y�h{1`a\KmOp�Wcp�{<f�ÃQZ]dHVD`adDZv{1`a\BmOp#WK\¦ÚOd:Z�d/b�l�`

VD�;��WY\+d)w���~b@`	snd�{td8r)V�{tdQ{<f�`Ksnd,{tV[mFd8U � ��{tr)l�Ztd�ÚOV�{ V�{�{]\+ÃQbndHw `�l,`	sndJs�\+ÃQs#dDZM{�`�\BmOp#WBpC{

\cb;`�d[b#{*\¢`	�v`�l!V)WYWYlQÚÄV%b�VHWB�#{*\	{yl;��`	snd£r:p'm@p�W+V:`a\c�#d£Ã)Z]l�p'�°w;VD`�Vn�

��`�V:`�\	{�`�\Yr)V)W#V%b�VHWB�#{*\	{

gOVD`�VÅVDZ]d d[����Z]d�{<{*dHwÈV�{ mFd)V%b5{
±
�;�>^Ë�®¿ dÀp5{tdHw��#V)\¢Z�d)w�`��T`�dQ{1`A{ÖÚO\¢`	s«V

xRl�b��Pd:ZAZtl�b�\ VHw � p#{1`	m°d%b�` �1lQZ mOp�Wc`a\c�#WYd r)l�mO�#VDZ]\	{tl�b5{<f �PlQZ rHl�m!��V[Z]\	{tl�b l;�

ÐrH\¢Z]r[p'm°�1dDZ]d[bnrHdQf�`ad%m!�#d%Z]VD`	p�Z]d�f���V)\Bb@`+s;Z]d�{1snl;Waw�{]Ñ¦V[bnw!¿ \KWYr�l��nl�b�� {z{]\	Ã�b#dHw,Z]V[b'Á#dHw,`ad�{1`

�1l�Zyr�l�m!��V:Z]\	{tl�b.l;�¦U � ��{tr)l�Z]d�{%�)��d)WYV:`�\	l�b#{|sn\B�C{¬��d:`YÚOdHd[b!`YÚ l �nV[Z]\YVD�#WYdQ{¦ÚOd[Z�d�`ad�{1`adHw

p#{*\cb#Ã `	snd �;�#dHVDZ1m°V[b r)l�Z1Z]d)WYVD`a\Yl�b¼`ad�{1`|�2��d:��d)VD`adHw;�TmFd)V�{|p�Z�dQ{ � �°±8U � ÚOVQ{vp#{td)wÖ`�l

VDb�VHWB�'e4d�`	sndF{1`a\cm!pnWBpC{<�	Z]d�{���l�b#{*dOr:p'Z1�ndQ{RlQ�'`aV)\cbnd)w��Al�Zz{1p���Z]VD`	s�Z]d�{|snl;W+w.mFd)r%s�V%b�\YrHV)W�lQZ

`Ys�d%Z1m°V)W�{1`a\cm!p#WY\� �����¥�Ô��¯£ÚOV�{ rHlQb#{t\Yw;dDZ]dHwF{1`AVD`	\	{1`a\YrHV)WYWB�°{*\+ÃQbn\K�A\	rHV[b'`|�
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�n� ��V:`a\Yd%b�`A{MÐD©JmFV[b#f>©%�!ÚOl;m°d[b'Ñ¬ÚOdDZ]dv\Bbnr)Wcp#w'd)w�� � Ã�dJÚOV�{MÓ;�
±
�/�nd)VDZ*{Ml;W+w�ª

ÚOd%\	Ã�s;`�ÚOVQ{R¡�Ò
±
©�Ò Á#\YWYl�ÃQZ�V[m�{%�C�;p;ZtÃ�dDZ1��w�p;Z�V:`a\Yl�b°ÚOV�{@©;©H¯

±
��Ó m \Bb'p;`�dQ{%�'xzdH�l�Z�d

{1p�ZtÃ�d%Z1�5fnV[�ndDZ]V�Ã�dJ�#V)\cb.\Bbnw�pnr)dHw!���/mFl���d%m°d[b�`2ÚOV�{G{td[�nd:Z�d��cm°dHV[b.U � ��{*rHlQZ�d�Î'Ó2©
±

Ó!m@m Ð<©%�;�|�Q��Ñ��1f�Úvsnd:Z�d)V�{ V%��dDZ]V4Ã�dz�#V)\cb.V:`2Z�dQ{1`�ÚOV�{ m@\YW+w��cmFd)V[bFU � ��{*rHlQZ�d�Î2©:Ó
±
Ò

m@m ÐA�;��¯'��Ñ��*��u�V)\cb/snVHw ��d)d%b@�;Z]d�{td:b'`>�AlQZ�V[b.VD�nd:Z�V�Ã�d,l;�¦���Í�
±
�¥�Ô�!�nd)VDZ*{MÐ<©%��©H¯�Ñ��'§�snd

r%\BZ�r[p;m �1d[Z�d[bnr)d¼l;�8`	snd l��#dDZ]VD`a\B��dÂÁ�bndHdÂÚ,VQ{�{]\	Ã�b�\Y�\+r)V%b�`�WB� ÃQZ]dHVD`adDZ!`	snV[b `	snd¼r)l�b'`KZ�V

WYVD`ad[Z�V)W!Á�bnd)d}ÐTÒ��
±
©��Ô�Èr%m �#dDZ*{|p#{¼Ò�©��ÔÓ

±
©�� � r[m°f � � �¥�Ô�'�;�;�;ÑÂÐTq2\+ÃQp;Ztd¨©%Ñ��

��lQÚOd[�nd[Ztfv{�Án\Bb `�d4mO�#dDZ]VD`	p;Z�dÀl;�@`	sndÀl��#dDZ]V[`a\c�nd Á�bndHd ÚOV�{ {]\Km \KW+VDZ�`Al `	snVD`°l;�@`	snd

rHlQb�`	Z]V£WYV:`�d:Z�V)W#l�bndJÐA���2� �
±
���Ô���nd:Zt{|p#{y�9©��Ô�

±
�¥�Í¯

°
� Ñ>ÐTq2\+ÃQp'Z]dz�;Ñ��

� � ��� � ��� � 
������� �	����
��
 ��
����� ����������� ��
�����
�� �� 	� � � ��


§�snd,�#V)\cb�`	s�Z]d�{|snl;W+w�{G`�l/snd)VD`f¥r)l;WYw�f2VDb#w�m°dHr[snV[b�\YrHV)W9��p'b#rD`	pnV:`�d/{1`a\cm!p�W+\�ÚOd:Z�d

{]\Bm \	W+V:Zyl�b@`	sndvlQ��d:Z�V:`�\B�ndJÁ�bnd)d�f�`+s�d®r)l�b'`KZ�V�WYV%`Ad:Z�V[W#Á�b�dHd8V[bnw!`	sndJs�V%b#w@Ð1§>VD�#WYd ©�Ñ��:�@l

�;Z1p#{]s��AV)WYWYl�w��;b�\YVGÚOV�{ylQ��{tdDZ�ndHw!\Bbv`	sndJ\cb��AW	V[m.dHw!l�Z¦VHw �<V)rHdDb�`Cb�l�b \Bbn�W+V[m°dHw!VDZ]dHV�{[�

§�snd,Z]d�{���l�b#{*d�{G`�l {|p��;Z�V:`	s'Z]d�{|snl;WYw sndHV:` {1`a\Ym@p�WY\�ÚOd:Z�d/{*\+ÃQbn\K�A\	rHV[b�`aWc� \cb#rDZ]dHV�{*dHw

lQb `	snd lQ��d:Z�V:`�\B�nd Á�bndHd rHlnmO�#VDZ]dHw ÚO\B`+s `Ksnd r)l�b'`KZ�V WYV:`�d:Z�V)WhÁ�b#dHdQf¼\cbnw;\	rHV:`�\Bb�Ã

�;Z�d)l��#dDZ]VD`a\c��d snd)VD`�s;���#d[Z�V)W+Ã�d�{*\YV Ð�A\	Ã�p;Z�d ��Ñ���~ab rHl�b;`YZ]V�{�`AfÅ`Ysnd Z]d�{1�#l�b#{tdQ{ `�l

{1p��;Z]V%`	s�Z]d�{|snl;WYw!rHl;WYwF{1`a\cm@p�WY\�Ú,d:Z�d�{]\Km \KW+V:ZÛl�b!`YsndR`YÚOl�Á�bndHdQ{yÐ	Z]d�{�pnWB`A{>bnl�`�{1snlQÚvb�Ñ<�
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§�sndJ\Bb�`�d[b#{*\¢`	�Fl;���#l�{1`�lQ��d[Z]VD`a\c��dG�#VH\Bb l�b!g ©zV[bnw�gOÒvÚOVQ{¦m°l'w;dDZ]VD`ad£V:`#Z]d�{1`5��p'`

{td:�ndDZ]d8ÐAU � ��{*rHlQZ�d �ÆÓ'��Ñ¦w�p�Z]\cb#Ã!m°l��nd)m@d%b;`�Ð�\+ÃQp'Z]dJÒ'Ñ��4~b°rHl�b�`YZ]V�{1`f�`	sndJm°dHV[b!��V)\cb
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\cb;`�d[b#{*\¢`	�#f2VD`>Z]d�{1`ylQZRwQp'Z]\Bb�Ã mFl���d%m°d[b�`Af5ÚOV�{G�nd:Z1��m°\YW	w�VD`>^ ©OV:bnw/^ Ò�ÐTq2\+ÃQp'Ztd!Ò;Ñ��

� `�^ Ò5f �l�p'Z �#VD`a\Yd[b�`{ÄZ]dD�#l�Z`�dHw m°l'w;dDZ]VD`Ad ��V)\cb ÐU � � {trHlQZ]d � ¯��;ÑØw�p;Z]\cbCÃ

m°l���d[m°d%b�`]�Â�@l�bnd l;�È`	snd ��Z]dHlQ��d:Z�V:`�\B�nd lQZ¨��l�{1`al��#dDZ]V[`�\B�nd r)WY\cb�\YrHV)W w;VD`�V ÚOV�{

�;Z�d)w;\YrD`a\c�ndJl;���#dDZ*{t\	{1`ad[b�`#�#V)\cb V:`#^ Ò2�

^_l�Z��sn\Bbnd�p#{tdRÚ,VQ{yÓ;�
±
©)�£m°ÃvÐT�n�����Q�;Ñ>l��nd:Z>`YsndJ�\¢Zt{1`��'Ò!s�l�p'Z*{yV%�T`�d:Zy{�p'ZtÃ�d:Z1�

� r:`�\B�nd°lQ�#dDZ]VD`a\c�#d,Á�bndHdF�AWYd[��\+l�b�ÚOV�{£¡;¡
±
¯ w;dHÃQZ�d)d�{£ÐTÒn�;�1��¯�ÑMl�b�gvÒ5f¥�;Ó

±
�

w;dHÃQZ�d)d�{yÐ¡'�;��©:�;�;Ñ�V:`#^ ©zVDbnwÇ©:�;Ó
±
�@Ð��'¯��<©D��¯�Ñ�w;dHÃQZ�d)d�{yV:`#^ Ò9�

�Ml�m!�#VDZ]dHw ÚO\B`+s `	snd rHl�b;`YZ]V WYV[`�d:Z�V)W�Á�b�d4dQf �#l�`Ks `	snd `�d[mO�#d[Z�V:`	p'Z]d V%b#w

r%\BZ�r[p;m �1d[Z�d[bnr)d�l;� `	snd�lQ�#dDZ]VD`a\c�nd.Á�bndHdFÚOdDZ]d {]\	Ã�b�\Y�\+r)V%b�`�WB� Ã)Z]dHV:`�d:Z���Ztl�m g ©!`AlÇ^ ©

ÐTq2\+ÃQp'Z]dÆ©)f2q2\	Ã�p;Z�dF�'Ñ��C§�s�d@m°V[�n\Km!p�m `ad)m!��d[Z]VD`	p�Z]d°\Bbnr[Z�d)V�{tdF\cb�`	snd/l��#d[Z�V:`a\c�nd Á�bndHd

ÚOV�{®lQ��{tdDZ�ndHw l�b�g�©�ª�`	sndFmFV[��\KmOp�m \Bbnr[Z�d)V�{*d@\cbÆr%\cZ]r[p'm°�1dDZ]d[bnrHd/l'r)r[p�Z1Z�d)w�l�bÇg�Ò9�

xG�O^ Ò5f��#l�`	s@`	snd�`�d[m!��d[Z]VD`	p�Z]d®V[bnw/r)\¢Z�r[p;m°�Pd[Z]dDbnr)dJsnVHw Z�d:`	p'Z1bnd)w,`�l,�#V�{td)WK\cbndJ��VHWBp�dQ{%�

§>d[mO�#dDZ]VD`	p;Z�d,ÚOVQ{®{�`�VD�#WYdF�Al�Z `	snd snV[bnw�V[b�w.`+s�d@rHl�b�`	Z]V@WYVD`adDZ]V)W�Á�bndHd,`	s�Ztl�p#Ã�s�l�p'`>`	snd

m°dHV�{|p�Z]d)m°d%b�`#�#dDZ]\Yl�w¥�
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~b rHl�m!��V[Z]\	{tl�b ÚO\¢`	s �;Z�d)l��#d[Z�V:`a\c�nd �nV)WcpndQ{�fhm d)r[snV[bn\Yr)VHW�V[bnw r)l;W+w �#V)\Yb

`Ys;Z]d�{|snl;WYw�{�ÚOdDZ]d@{*\+ÃQbn\K�A\	rHV[b;`�WB� w;dHr:Z�d)V�{td)w.l�b�`Ksnd@l��#dDZ]VD`a\B�nd,Á�bndHdQf#\cb�`	snd!\Km@m°dHw;\YVD`Ad

�#l�{1`al��#dDZ]VD`a\B�ndÖ��d:Z]\+l;w�f�Ú®s�\YWYd sndHV:`®�#V)\cbÀ`	s�Z�d�{1s�l;WYw Ú,d:Z�d bnl�`@{*\+ÃQbn\K�A\	rHV[b�`aWc� V)W¢`�d:Z�d�w

Ð§>VD�#WYd ©%Ñ<� §�snd�{*dÄr[snV[b#Ã�d�{Å{]p#Ã'Ã�d�{1`a\cb#Ã {�`�V[`+\Yr���p;bnrD`	pnV:`�d m dHr[snV[b�\+rHV)W�V[bnw r)l;W+w

V%WKWYl�w��'b�\YV,ÚOdDZ]dOl���{td:Z1�ndHw�\Bb�`+s�d@\cb��W+V[m@mFV[`al�Z1� VDZ]dHVQfCV[bnw bnl�` \cb�`	snd!V4w �<V)rHd[b�`¦V[Z�d)V�f

ÚOdDZ]d bnlÀWYl�b#Ã�d[Z lQ�C{*dDZ1�#dHw V:`£^ ©�l�Zv^ Ò9�y§�snd:Z�dÂÚ,VQ{@bnl �'Z1p5{]s V)WKWYl'w��;bn\	VÆ\Bb `	s�d
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\cb��W+V[m@mFV[`al�Z1� lQ�#d%Z]VD`a\B�nd£V:Z�d)V£lQZÛV)w ��VHrHd:b'`2VDZ]dHVn�

±�b@g�©®V[bnw g�Ò5f;`	snd8Z]d�{���l�b#{*d�{ `�l {1p;�'Z]VD`	s;Z�dQ{1snl;W+wFsnd)VD`f'��p�`�b#l�`>rHl;WYw�fC{�`�\Bm@p#W	\

ÚOdDZ]d \cbnr:Z�d)V�{td)whl�b¼`	sndÆlQ��d:Z�V:`�\B�ndÖ{t\Yw;d�VQ{ r�l�m!��V:Z�d)wÆÚ!\c`	s¼`	snd rHl�b;`YZ]V WYVD`ad%Z]V)Wz{*\Yw'd

ÐTq2\+ÃQp'Z]dh¯ � V[bnw xMÑ��yEG0C$ 0C$���
@0#�#"�$��%���	&�$H(*�	���%$H(<"����C(<$��O�;(Ç�¥��
@(*�+&;���+��	6H�;�5
A�K�

35�+�1�1$Q�:$%�5
®�|�%�'� 
102��
��Ç$H�;(<�9�:$H3À"9�:$��;"C$Q�:��
1�c�#$%�B� �;�C3 �@�;(!�2��
v� ��(<$Q�<�#$H3À�;
����

��� �+&;�9�:$��'I��¦�;� �	���

�@lÈ{]\+ÃQb�\Y�\+rHV[b�`.r[snV[b#Ã�d�{ \cbË`	snd `	sndDZ|mFV)W	fJmFd)r%s�V%b�\YrHV)W,��V)\Bb `	s�Z�dQ{]s�l;W+w�{<f�lQZ

Z]d�{1�#l�b5{td�{/`�lÅ{1p;�;Z�V)WY\Km@\cb#V)Wz`	sndDZ|mFV)W,{1`a\cm!pnW	\8ÚOdDZ]dhl���{td:ZA�nd)w�\Bb_`	sndÖ�#l�{1`al��#d[Z�V:`a\c�nd

�#dDZ]\Yl;w \Bb}`	snd�r)l�b;`YZ]V�WYV:`�d:Z�V)W,Á�bndHd�lQZ�s�V%b#w�f�r)l�b��A\BZ1m \Bb�Ã}`+s�VD`°s;���#d[Z�V)W+Ã�d�{*\YV Ú,VQ{

{1`KZ]\YrD`aWc�@WY\Bm°\c`�d)w8`al8`	snd�\cb��AW	V[m@mFV[`�lQZ1� V[Z]dHV£lQb!`YsndJl��#dDZ]V[`�dHwF{]\Yw;d;�


 � 	�� 
���	������� � ����
� ����� � � ��� ���
� � � ��
� � � � � 
�� ��� � 	�� ������� 	 ��� � � �	����
� 
 � 
����� ����������� �

��� 
��

�@l rHlQZAZ]d)WYVD`a\+l�b ÚOV�{ w'd:`�dHr:`�d)w ��d:`YÚOdHd[b ��Z�d)l��#dDZ]VD`a\c�#d r)WY\cb�\YrHV)W V%b#w

oQpnV[b'`a\¢`�V:`a\c�nd {*d%b5{tl�Z1� w;VD`aV;�2~bÆ�#VDZ`�\Yr[p�W+V:Z£`	snd[Z�d.Ú,VQ{8bnl Z]d)WYVD`a\Yl�b#{|sn\B�¼�#dD`KÚ,d)d[bÆ��V)\cb

\cb;`�d[b#{*\¢`	�ÂÐVD`¦Z]d�{�`yl�Z£w�p'Z]\Bb�Ã m°l��nd[mFd[b;`+ÑzV%b�wÇsndHV:`¦s;����d[Z]V)W+Ã�dQ{t\YV@Ð\�Ôdn�Íf¥U � � {trHlQZ�dQ{]Ñ

lQZ {*\+ÃQb#{ l;� \cb��AW	V[m@mFV[`a\Yl�b m°dHV�{|p�Z]dHw �'� Á�bnd)d r)\BZ�r[p;m°�Ad[Z�d[bnr)d V[bnw WYl'r)V)W

`�d[m!��d:Z�V:`	p'Z]d;�

u�Z�d)l��#dDZ]VD`a\c�#dØ��V)\cb \cb�`ad%b5{t\¢`	� w�p'Z]\Bb�Ã mFl��nd[m°d[b'`¼w;\cZ]dHr:`�WB� r)l�ZAZ]d)WYVD`�d)w�ÚO\¢`as

�#l�{1`al��#dDZ]VD`a\B�nd ��V)\cb�\Bb�`�d[b#{*\¢`	�«w�p;Z]\cb#Ã�m°l��nd[mFd[b;` VD`�g�© Ð��zsnl � �¥�ÔÓ#ª � ���¥�Ô���;Ñ

��� �+&;�9�:$��8N�� � �'p�`�bnlQ`¥V:`#gvÒ9��� lF{1pnr[s r)l�ZZ]dHW	VD`	\Yl�bvÚOV�{ylQ�C{*dDZ1�nd)w!�Al�Z��#V%\Bb VD`5Z�dQ{1`]�

�@l r)l�ZZ]dHWYV:`a\Yl�b ÚOV�{ l���{tdDZ1��dHw ��d:`YÚOdHd[b �'Z]d�l��#dDZ]VD`a\c��d `	snd[Z1m°VHW V%b#w
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m°dHr[snV[bn\Yr)V)W �#V)\cb `	s'Z]d�{1s�l;W+w�{ V[bnw �#l�{�`TlQ�#dDZ]VD`a\c�nd r)WY\Bbn\	rHV)W w;VD`aV;� ��lQÚOd%��dDZ*f

�;Z�d)l��#dDZ]VD`a\c��d,sndHV:`�s;���#d%Z]V)W+Ã�dQ{t\YV,ÐAU � �Ç{trHlQZ]d�{|ÑyrHlQZZ�d)WYVD`adHw ÚO\c`	s°u�� � mFl�Z��s�\cbnd�p#{td

lQ�nd[Z�`	snd��A\BZt{1`��'Ò!s�l�p�Zt{ Ð	�zsnl ���¥�ÔÓ'�5ª � � ���Ô�9©�Ñ ��� �+&;�9�:$��OL ���
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~b `	sn\	{��'Ztl�{1�#dHr:`�\B�nd {1`	pnw��#f Ú,d {|�#{1`ad%m°VD`a\Yr)VHWKWc� V[bnV)Wc�;e4dHw `	snd:Z]m°V)W}V[bnw

m°dHr[snV[bn\Yr)V)W���V)\Bb°`	s'Z]d�{|snl;WYw�{RV[bnwF`	snd�Z�dQ{1��l�b�{tdQ{ `�lÇ{1p��'Z]VD`	s�Z]d�{|snl;WYwF`	sndDZ|mFV)W>{1`a\BmOp�W	\	f

VD�;��WY\+d)w!W+l;rHV)WYWB�FV:b�w@V:`�w�\	{1`aV[b�`>{t\¢`ad�{<f���d[�Al�Z�d8V:bnw@�Al�Z¬p��@`�l!ÒFm l�b;`+s5{�V[�a`adDZ>`�lQ`�V)W�Á�bndHd

VDZ`	s�Z]l��#W	V�{1`	�2�2u�Z]dHlQ��d:Z�V:`a\c�#dHWB�#fyV)WYW�`+s�d��#VD`a\Yd[b'`{vZ]dD�#l�Z`�d)wÖÁ�bndHd ��V)\Bb¼`	snVD`GÚOV�{!m°l�Z�d

\cb;`�d[b#{*d°wQp'Z]\Bb�Ã mFl��#d[mFd[b�` rHl�bnr[p;ZAZ]d[b�`aWc� ÚO\¢`	s��;Z]\Ym°VDZ1�Æ02$H��
 s'����d[Z]VHW	Ã�d�{*\YV�f��;p;`¦b#l�`

Úv\c`	s {td)rHl�bnw;VDZ1� s'�;��d:Z�V)W	Ã�d�{*\YV;� � �	`ad[Z {|p�ZtÃ�dDZ1�5f \cb;`�d[b#{td ��V)\cb5f�mFl�{1`aWc� w�p�Z]\cbCÃ

m°l���d[m°d%b�`AfGÚOV�{�lQ�C{td:Z1�ndHwØ\cb�`	sndÀdHVDZ]WB� ��p;`Ob�l�`@WYVD`adh�#l�{�`�lQ��d:Z�V:`�\B��d ��d:Z]\+l;w�f£V[bnw

rHl;dD��\	{1`adHwÇÚO\¢`	s¼\cb#rDZ]dHVQ{tdHw {|\+ÃQb#{�l;�zWYl;rHV)W \cb��1WYV[m@mFV[`a\Yl�b¼V%b�wÇ��Z]\cm°VDZ1�Æs;�'�#dDZ]V)W+Ã�dQ{t\YV

Ð\�Ôd;�Íf5WYl'r)V%W9mFd)r%s�V%b�\YrHV)W���p;bnr[`�V:`�d!V%WKW+l;w��'b�\YV�fCV:bnw/snd)VD`>s;���#dDZ]VHW	Ã'dQ{]\YV)Ñ¬��p�`AfCV)Ã�V)\cb#f5bnl�`

Úv\c`	s {tdHr)l�bnw;VDZ1� s'���#d[Z�V)W	Ã�d�{*\YV;� ±Jp�Z w'V:`�VQf°`	s;p#{<f {1snl�Ú `	snV:`hsndHV:`¼s;�'�#dDZ]V)W+Ã�dQ{t\YVQf

Z]dH�WYdHr:`a\cb#Ã8�;Z]\KmFV:Z1�@s'���#d[Z�V)W	Ã�d�{*\YV�f;\	{yV��'Z]dHw;l�m°\cb#V[b�`�{|��mO�;`�lnm«l;�9�#dDZ]\+lQ�#dDZ]VD`a\c�#dG�#V)\Yb

V�{�{tl'r[\YVD`adHw Ú!\¢`+sÆ`al�`�V)W¬Á�bndHdÇVDZ`+s;Z]l��#WYVQ{1`	�2��§�snd/�#VD`	snl���s;�#{*\Yl;WYl�Ã�\	rHV)WG{]\+ÃQb�\Y�1\YrHV[bnr)d�l��

`Ys�\	{O�\cb#w;\cb#Ã \	{@{1p;�'�#l�Z`�d�wÂ��� l�p'Zv�\cbnw;\Bb�ÃÂ`+s�VD` `	sndÇ\cb;`�d[b#{*\¢`	� l;�£s�dHVD`Gs;����d[Z]V)W+Ã�dQ{t\YV

ÚOV�{>�;Z]dHw�\YrD`a\c�ndJl;���Cl�{1`�lQ��d:Z�V:`	�nd�mFl�Z��sn\Bbnd£r)l�b#{|p'm!��`a\Yl�b2�

xRd)�Al�Z]d {|p�ZtÃ�d[Z1�#f¬��V:`�\Yd[b;`A{@s�VHw �'Z]l;WYl�b�Ã;dHw �CV%\cb `+s�VD`£ÚOVQ{FVQ{<{tl;r%\YV:`�dHw ÚO\¢`	s V

rDs�VDZ]VHrD`ad[Z]\	{1`a\Yr°\Bbn�W+V[m@m°V[`�\Yl�bÆl;� `	snd/l��#d[Z�V:`�\B��d Á'b�dHd�f�VQ{®\Bbnw;\YrHV:`�d)w����h{1ÚOd%WKWY\cb#Ã V%b#w

\cb�r%Z]dHVQ{tdHw,`ad[mO�#dDZ]VD`	p;Z�dn�Q±Jp�Z !�#§¼V[bnV)Wc�5{t\	{¬ZtdD�nd)V)WYdHw,`	snV[`�`+s�d�{td8\Bbn�W+V[m@m°V[`�lQZ1�.{*\+ÃQbC{

ÚOdDZ]d V�{�{tl'r[\YVD`adHwÀÚv\B`+s {*dD�nd:Z�d WYl'r)V)W8sndHV:`Os;���#d[Z�V)W+Ã�d�{*\YV�fG�'p�`ObnlÅl�`	snd:Z�{*\+ÃQbn\K�A\	rHV[b�`

{td:b#{tlQZ1� V)W¢`�dDZ]VD`a\	l�bCªG\cb �#VDZ`a\+r[pnWYV:Ztf `	snd:Z�dÂÚOV�{Fbnl m dHr[snV[b�\+r)VHW£V[WYW	l'w��;bn\YV VD`vw;\	{1`�V[b�`

{]\¢`ad�{%� ~a`/snV�{ WYl�b�Ã �#dHd[bÄw'd)m°l�b#{1`KZ�V:`�d)w�fJ��lQ`	sÄ\cbÄd[�;��d:Z]\Ym@d%b;`�V)W@V[bnwÅ�#VD`	s�l;WYl�Ã�\YrHVQW

m°l�w'd)W	{ l;�>\cb��AW	V%m@m°VD`a\	l�b°\cb°V%b�\KmFV)W	{ VDb#w!s;p'm°V[b#{<f�`+s�VD`2snd)VD`2s;���#d[Z�V)W+Ã�d�{*\YV8\	{ mFl�{1`aWc�
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wQpndÇ`�lÖ`	sndÖ{td[b#{t\¢`a\ce�VD`a\+l�b l;�£�#dDZ]\B��sndDZ]V)W b#l;rH\	rHd:�'`al�Z*{v��� ��Z�l�bnl;r)\YrHd:�'`a\c�#dÇm°dHw;\YV[`�lQZt{

Z]dHWYd)V�{td)wÆWYl;rHV)WYWB� \Bb¼\cb��AW	V)m d�wÇ`a\	{<{]p�d�ÐAdn�ÔÃ5�Íf2��Z]l�{1`�V�Ã�WYV%b�w;\cb#{<f>r[��`�l�Á#\Bbnd�{<f9�'Z]VHw���Á#\cb�\cb#Ñ

Ð�©:��f>©��;Ñ<��§�s;p#{<f#\Bb.l�p'Z¬��V:`�\Yd[b;`A{<f;�#dDZ]\¢��snd:Z�V)W9mFd)r[snV[bn\	{*m°{Gm°V[�°snV[�nd���d)d[b�{]p��A�\+r)\Yd[b�`

`�lhd[���#WYV)\cbh��Z]dHlQ��d:Z�V:`a\c�ndÆr[s�Z]l�bn\	r�Á�b�dHdÇ�#VH\Bb_w�pnd�`al l�{1`�d)l'V:Z1`+s�Z]\c`a\	{%����lQÚ,d[�nd:Ztf l�b�d

rHV:b'b�l�` �PlQZ]m V)WKWc�Âd[�nr)Wcp�w'd@l�b�`	snd,�#V�{*\	{�l�� l�p'ZJ{1`Ypnw���`	snV[`>b#l�bn�Ar)WK\cb�\+rHV)WKWc��w'd:`�d)rD`�V:�#W+d

{td)rHlQbnw'V:Z1� rHd[b�`	Z]V)W;�'Z]l'r)d�{<{*d�{yV[W	{tlOr)l�b�`+Z]\¢��p�`�d�w��

�vdHVD`�s;���#d%Z]V)W+Ã�dQ{t\YVRÚOV�{ {1`	\YWKW��;Z�dQ{td[b�`2\cbv`	sndJd4V:Z]Wc�v�#l�{1`�lQ��d:Z�V:`a\c�#dG�#dDZ]\Yl�w¥�4§�s;p#{<f

�#dDZ]\¢��snd:Z�V)W¬{td[b#{t\¢`a\ce�VD`a\+l�b�m°V[�Æ{1`a\YWYW9�#d@V,��Z�d)w�l�m \Bb�V[b�`¬mFd)r%s�V%b�\	{*m l;�¬�#l�{1`al��#d[Z�V:`a\c�nd

�#V%\cb9� ~b VHrHr)l�Z]w;V%b�rHdØÚO\c`	s�`	s�\	{�s;����lQ`	s�dQ{]\a{�f@ÚOd �Al�p;b#w¨`	snV:`Æ�'Z]dHlQ�#d%Z]VD`a\B�nd�sndHV[`

s;����d[Z]V)W+Ã�dQ{t\YVvw;\¢Z]dHr:`aWc�.rHl�ZZ]dHWYV:`�d)w!ÚO\¢`	s@�#l�{1`Al��#dDZ]VD`a\c��d8m°l�Z1��s�\cb�dvrHl�b#{|p;mO�;`a\+l�b2� ��d)VD`

s;����d[Z]V)W+Ã�dQ{t\YV Ú,VQ{®V�{�{tl'r[\YVD`adHw Ú�\B`	s���l�{1`al��#dDZtV:`+\c��d!��p;bnr[`+p�VD`�dFm°dHr[snV[b�\YrHV)W¦V)WYWYl;w��'b�\+V

\cb `	snd \cb��AWYV4m@mFV:`�l�Z1� V:Z�d)V�fËÚvs�\Yr[s m \	Ã�s�` Z�d)�WYdHrD` V[b \Bb�r:Z�d)V�{td)w �#dDZ]\¢��snd[Z]V)W

{td:b#{t\¢`a\ce�VD`a\Yl�b�VH��`�dDZJ{1p'ZtÃ�dDZ1�2��~b r)l�b�`	Z�VQ{1`�Ú!\¢`+s�lQ`	sndDZz{1`	pnw;\YdQ{RrHl�b�rHd[Z1bn\Bb�Ã�lQ`	sndDZ `	�'�#d�{

l;�Ë{|p�ZtÃ�dDZ]\YdQ{ Ð�©:��fÆ�n��fÆ�nÓ�fÆ�n¡�ÑÅÚOd w;\Yw bnl�` w;dD`�d)rD` �#l�{1`�lQ��d[Z]VD`a\c��d {td�Ã�m°d[b'`aV)W

{td)rHlQbnw'V:Z1� s;�'�#dDZ]V)W+Ã�dQ{t\YV \cb l�p�Z �#VD`a\Yd[b'`{%��§9sn\	{¨{|p��;��l�Z`A{Ë`	snd�s;�;��lQ`	snd�{*\	{Ë`	snVD`

�#dDZ]\¢��snd:Z�V)W�m°dHr[snV[bn\	{|m�{M�#WYV[�nd)w/`	snd���Z�d)w'l�m@\KbnV[b�`>��V:`	snl���s'�5{t\Yl;WYl�Ã�\+r)VHW¥Ztl;WYd!\cb�dHV:Z]WY�

�#l�{1`al��#dDZ]VD`a\B�nd �#V)\cb2�¼§�s�\a{¨m°V[� �#d {1��d)r)\Y�\+r l;��mFV��<l�Z Á�bnd)d {1p;ZtÃ�d:Z1�#fhÚvsnd:Z�d

�#l�{1`al��#dDZ]VD`a\B�ndÇ��V)\Bb_\	{@m V)\cb�Wc��\cb�w�pnrHd)w ��� �#dDZ]\¢��snd:Z�V)Wz\cb��W+V[m@mFV[`a\Yl�b2�>~b_VHw;w;\¢`�\Yl�b5f

ÚOdËw�\Yw bnl�`�w;dD`adHrD`�V[b;�¨mFl;w;\Y�\+r)VD`a\Yl�b«l;�¼d:��`	Z�VQ{tdHÃ�m°d[b�`�V)WF��V)\cbÈ`	s�Z]d�{|snl;W+w�Úvs�d%b

�;Z�d[��\Yl�p#{_{�`+p�w;\+d�{ `�dQ{1`a\cb#Ã¨{*dHrHl�b�w'V[Z1�¨s;�'�#dDZtV[W+Ã�dQ{t\YVË\Bb d[��`	Z�VQ{tdHÃ�m°d[b�`�V)W.V[Z]dHVËV)W	{tl

�1l�p'bnw,b�l,mFl;w;\Y�\+r)VD`a\Yl�bFÐT�5�4Ñ>l�Z�\Bb's�\c�#\¢`a\	l�b Ð<©��;f�����Ñ��
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q�Z]l�m V®r)WK\cb�\+rHV)W���d:Zt{1�#dHr:`a\c�ndQf�`	snd��'Z]d�{*d%b�`9w;VD`AV,{1p#Ã'Ã�d�{1`f'\cb°VHr)rHl�Z]w'V[bnr)d�ÚO\¢`	sFV

�;Z�d[��\Yl�p#{8{1`	pnw��ÂÐ1�;��Ñ|f#`	snV[`¬mFd)V�{|p�Z�d4mFd[b�` l;� sndHV:` s'���#dDZ]V)W+Ã�dQ{t\YV �'Z]dHlQ�#d%Z]VD`a\B�nd)Wc� mFV)�

snV[�nd {*l�mFd ��Z]dHw;\Yr:`a\c�nd �nV)Wcpnd Z]d4Ã�VDZ]w;\cb#Ã �#l�{1`�lQ��d:Z�V:`a\c�nd �#V)\cb V[bnw�fÀ`+s�d%Z]d)�Al�Z]d�f

VDb�`�\Yr)\B��V:`�dÅ�#dDZ]\YlQ��d[Z]VD`a\c��d V[bnV)W+Ã�dQ{t\YrÅZ]dHo�p�\¢Z]d%m°d[b'`|� ¿ d V%W	{tl«�Al�p;b�w�V rHlQZAZ]d)WYVD`a\Yl;b

�#dD`YÚOd)dDbÆ`	snd�\Bb'`ad%b5{t\¢`	� l;�G�#VH\Bb¼\cb#w�pnrHd)wÇ���¼m°l���d[m°d[b�` �;Z�d)�£V[bnwÇ�Cl�{1`��l��#d[Z�V:`a\c�nd)Wc�5f

Ú8sn\Yr[sÅmFV[�}V)W	{tl ��Z]l��nd r)WY\Bbn\Yr)VHWKWc�Åp#{td)�ap�W�R§�snd�{tdÖZ]d�{|pnW¢`{ V[Z]dh\cb}V�Ã)Z]dHd4m d[b'`8ÚO\B`+s

`Ys#l�{tdËl;� �'Z]d[�n\Yl�p#{�{�`+p�w;\Yd�{ l�b¨`+s�d���Z]l�ÃQbnl5{1`+\Yr}�nV)Wcp#d}l;� �;Z]dHl��#dDZ]VD`a\c�nd}��V)\cb��1l�Z
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