
�>���G �A�/�, �?���H�@�y�y�R�k�N�e�y�e

�?�i�i�T�b�,�f�f�?���H�X���`�+�?�B�p�2�b�@�Q�m�p�2�`�i�2�b�X�7�`�f�?���H�@�y�y�R�k�N�e�y�e

�a�m�#�K�B�i�i�2�/ �Q�M �N �6�2�# �k�y�y�d

�>���G �B�b �� �K�m�H�i�B�@�/�B�b�+�B�T�H�B�M���`�v �Q�T�2�M ���+�+�2�b�b
���`�+�?�B�p�2 �7�Q�` �i�?�2 �/�2�T�Q�b�B�i ���M�/ �/�B�b�b�2�K�B�M���i�B�Q�M �Q�7 �b�+�B�@
�2�M�i�B�}�+ �`�2�b�2���`�+�? �/�Q�+�m�K�2�M�i�b�- �r�?�2�i�?�2�` �i�?�2�v ���`�2 �T�m�#�@
�H�B�b�?�2�/ �Q�` �M�Q�i�X �h�?�2 �/�Q�+�m�K�2�M�i�b �K���v �+�Q�K�2 �7�`�Q�K
�i�2���+�?�B�M�; ���M�/ �`�2�b�2���`�+�? �B�M�b�i�B�i�m�i�B�Q�M�b �B�M �6�`���M�+�2 �Q�`
���#�`�Q���/�- �Q�` �7�`�Q�K �T�m�#�H�B�+ �Q�` �T�`�B�p���i�2 �`�2�b�2���`�+�? �+�2�M�i�2�`�b�X

�G�ö���`�+�?�B�p�2 �Q�m�p�2�`�i�2 �T�H�m�`�B�/�B�b�+�B�T�H�B�M���B�`�2�>���G�- �2�b�i
�/�2�b�i�B�M�û�2 ���m �/�û�T�¬�i �2�i �¨ �H�� �/�B�z�m�b�B�Q�M �/�2 �/�Q�+�m�K�2�M�i�b
�b�+�B�2�M�i�B�}�[�m�2�b �/�2 �M�B�p�2���m �`�2�+�?�2�`�+�?�2�- �T�m�#�H�B�û�b �Q�m �M�Q�M�-
�û�K���M���M�i �/�2�b �û�i���#�H�B�b�b�2�K�2�M�i�b �/�ö�2�M�b�2�B�;�M�2�K�2�M�i �2�i �/�2
�`�2�+�?�2�`�+�?�2 �7�`���M�Ï���B�b �Q�m �û�i�`���M�;�2�`�b�- �/�2�b �H���#�Q�`���i�Q�B�`�2�b
�T�m�#�H�B�+�b �Q�m �T�`�B�p�û�b�X

�G�2�b �û�T�`�2�m�p�2�b �/�ö�B�M�b�2�+�i�2�b �2�M ���K���x�Q�M�B�2 �@ �A�M�b�2�+�i �P�`�/�2���H�b �B�M
���K���x�Q�M�B��
�L�B�+�Q�H���b �*�û�b���`�/

�h�Q �+�B�i�2 �i�?�B�b �p�2�`�b�B�Q�M�,

�L�B�+�Q�H���b �*�û�b���`�/�X �G�2�b �û�T�`�2�m�p�2�b �/�ö�B�M�b�2�+�i�2�b �2�M ���K���x�Q�M�B�2 �@ �A�M�b�2�+�i �P�`�/�2���H�b �B�M ���K���x�Q�M�B���X ���M�i�?�`�Q�T�Q�x�Q�Q�H�Q�;�@
�B�+���- �S�m�#�H�B�+���i�B�Q�M�b �a�+�B�2�M�i�B�}�[�m�2�b �/�m �J�m�b�û�m�K�- �k�y�y�8�- �9�y �U�k�V�- �T�T�X�8�8�@�3�y�X �I�?���H�@�y�y�R�k�N�e�y�e�=

https://hal.archives-ouvertes.fr/hal-00129606
https://hal.archives-ouvertes.fr


::"AP6MCKC]CC>C57+" v --6GG: v = G-o6p • K8mQJw_/J^Z&-NwJ+Z/J8Jw8+&-" 8-@8&, 8U Z_/J^Z_Q "•6 J&/̂ J#+ Z_/8#+QQ+~ K_#J&r

>+&-,m#+8>+&-"•JZ&+w/+&-+Z " U _Ê ZJ+
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"•" U_Ê ZJ+ JZ"J?/Z+ +/-&+ m#̂ m &̂+~+Z m_#/Jw8QJ+#~"+-#+ŵ Z&J",#+#-Q+&
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_U_Ê ZJ+ZZ+&~w8•8Z+ m8mQJw_/J^Z m#, w,"+Z/+
_>_J/-&8wwJZw/+U+Z/-m#, &+Z/,+ o+ , &_#" +/-_Qr
6GG1p +/-w8J8_J&_J/-, /_/-"+-#+Q_/J^Z&-"•_88JZJ/,&
m_#/Jw8QJ/#+&-2 " _Z&-Q+ŵ Z/+@/+ _U_Ê ZJ+Z2
+Z/#+-&̂wJ,/,&-_U_Ê ZJ+ZZ+&-+/-JZ&+w/+&-&̂wJ_8@r
N•JQ&-_mm_#_J&&+Z/-m &̂&,"+#-" _Z&-Q+&-#+m#, &+ZI
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"+ "J88,#+Z/&-+/GZ^?#_mG+&-&8#-Q+-&+Z&-e "^ZZ+#-e
"+&-m#_/Jw8+&-"+&w8+QQ+&-Q•+@+#wJw+ "+ Q_ w#8_8/, _
#_mJ"+U+Z/-, /, +@wQ8r ' Q_"J88Jw8Q/, "• _&&̂wJ+#-Q+&
,m#+8>+&-", w#J/+&-e-8Z+-#+m#, &+Z/_/J^Z ^Z/^Q^I
?Jw8+ m#, wJ&+-&•_O8̂/+ Q+ U_Zw8+ "•,Q,U+Z/&
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ŵ Z/JZ8J/, "+ Q•#̂" #+-&̂wJ_Q o- +&ŵ Q_e[[ 6 } ee+pr
<+-#_mm+QQ+#_J_JZ&J~" _Z&-8Z m#+UJ+#-/+Um&~Q+&
m#JZwJm_Q+&-#+m#,&+Z/_/J^Z&-_&&̂wJ,+&-_8@-JZ&+w/+&
+Z" U_Ê ZJ+ JZ"J?/Z+~ _>_Z/-"+ ŵ Z&J",#+#-Q_
mQ_w+ "+&-JZ&+w/+&-_8-#+?_#" "+&-/G, #̂J+&-#+>J&J/,+&
"+ Q•_ZJUJ&U+ +/-"•+Z/#+>̂ J#-&+&-m#JZwJm_8@
_mm#̂/&-e Q_ "J&w8&&J^ZrRZ-/#̂ J&J/U+ U^U+Z/
&•JZ/,#+&&+#_~ e-/#_>+#&-Q_ QJ//,#_/8#+ +@J&/_Z/+~ _8@
w,#,U^ZJ+&-̂<-Q+&-JZ&+w/+&-&̂Z/-8/JQJ&,&-" _Z&-"J8I
8,#+Z/+&-&̂wJ,/, &-_U_Ê ZJ+ZZ+&r <+-#+mQ_w+#_J
+Z&8J/+ Q+&-U_ZJm8Q_/J^Z&-"•JZ&+w/+&-" _Z&-Q+8#

ŵ Z/+@/+ w8Q/8#+Q~U_J&-_8&&J ^Z/^Q^?Jw8+~ _8
#+?_#" Z^ /_UU+Z/-"+&-/#_>_8@-"+ "J88,#+Z/&
+/GZ^Q^?8+&-+/-"+ Q•_ZJUJ&U+r RZ+ "+#ZJ/#+
m_#/J+ m#,wJ&+#_ Q+-#̀Q+ +&&+Z/J+Q~U_J&-Z,_ZU^JZ&
m_#/Jw8QJ+#~"+&-JZ&+w/+&-" _Z&-Q•J",^Q^?J+ +/-Q+&-m#_I
/Jw8+&-"+ Z^Um#+8@-?#̂ 8m+&-_U_Ê ZJ+Z&r

>" A"PRM. NC+7">. -.N 7AN.+P.N
.A "@"]CA7.

>_ "J&/#Jm8/J^Z ^Z/^Q^?Jw8+ +Z" U_Ê ZJ+ JZ"JI
?/Z+ +&/->_&/+ +/-?,Z,#_Q+~+/->_ mJ+Z_8I"+Qe"+ Q_
>_#J_Z/+ "+ Q•CwwJ"+Z/-U^"+#Z+ w8J "J&/JZ?8+ Q+&
wG &̂+&-" 8-ŵ #m&-+/-w+QQ+&-"+ Q•aU+r>+&-#+m#,&+ZI
/_/J^Z&-_U, #JZ"J+ZZ+&-&+w_#_w/,#J&+Z/-+Z m_#/Jw8I
QJ+#-m_#-8Z+-#+Q_/J>+ JZ"J88,#+ZwJ_/J^Z "+&-&/_/8/&
^Z/^Q^?Jw8+&-"+&-G8U_JZ&-+/-"+&-Z^ZIG8U_JZ&~
"+&-G^UU+&-+/-"+&-_ZJU_8@r >+&-JZ&+w/+&-&̂wJ_8@
Z•,wG_mm+Z/-m_&-e w+//+ŵ Zw+m/J^Z ^UZJm#,&+Z/+
" 8->J>_Z/-" _Z&-Q+&-ŵ &U^Q^?J+&-_U, #JZ"J+ZZ+&~
U_J&-̂ww8m+Z/-_8&&J-8Z+ mQ_w+em_#/-"^Z/-/,U^JI
?Z+Z/-Q+&-#+m#,&+Z/_/J^Z&-w8J Q+8#&-&^Z/-_&&̂wJ,+&r

+CRW"7A 4.MP7>. .P M.KMC-R+P7CA NC+7">.

. Z " U_Ê ZJ+~Q•+@m,#J+Zw+ JZ"J>J"8+QQ+ +/-ŵ QQ+wI
/J>+ +&/-&/#8w/8#,+ m_#-w+ w8+ KGJQJmm+- +&ŵ Q_
o6GG6}-+6*p Z^UU+ "+&-U^"+&-"•J"+Z/J8Jw_/J^Z~
m_#-Q+&w8+Q&-Q+-&8O+/-, /_mQJ/-"+&-"J88,#+Zw+&-+/-"+&
#+&&+UmQ_Zw+&-+Z/#+ Q8JIU-U+ +/-Q+&-,Q,U+Z/&-w8J
Q•+Z/^8#+Z/~+Z JZ8,#_Z/-"+&-_Z_Q^?J+&-+/-"+&
ŵ Z/#_&/+&-"•_mm_#+Zw+~"+ ŵ Um #̂/+U+Z/-^8-"+
m#̂ m#J,/, +Z/#+w+ w8•JQ m+Z&+ w8•JQ +&/-+/-w+ w8•JQ
m+Z&+ w8+-&̂Z/-Q+&-_8/#+&r >+&-#+m#, &+Z/_/J^Z&
_U_Ê ZJ+ZZ+&-&+UmQ+Z/-#+O^JZ"#+ Z &̂-ŵ Zw+mI
/J^Z&-̂ wwJ"+Z/_Q+&-Q#̂&w8•+QQ+&-m+#y^J>+Z/-Q+&
JZ&+w/+&-"J/&-C&̂ wJ_8@D +Z Z^Um#+ +/-Q+&-#_//_I
wG+Z/-e-8Z ?#̂ 8m+ "J&/JZw/r " JZ&J~^<-Q_ w8Q/8#+
^wwJ"+Z/_Q+ "J&/JZ?8+-8Z+ #̂?_ZJ&_/J^Z GJ,#_#I
wGJw8+ ŵ Zy8+-&8#-Q_-#̂ A_8/, ^ 8-8Z-&A&//U+ m_#
w_&/+&~Q+&-"J&ŵ 8#&-_U_Ê ZJ+Z&-JZ/+#m#/ /+Z/-em_#I
/J#-"+ Q_U, /_mG#̂+ Z 8̂##JwJ/#+ U_J&-Q_J&&+Z/-_8&&J
mQ_w+eQ•_?#+&&J>J/, ŵ Z&/_/,+ "+&-JZ&+w/+&-&̂wJ_8@r
-_ Z&-w+//+ m+#&m+w/J>+~Q+&-JZ&+w/+&-_mm_#_J&&+Z/
U^JZ&-ŵ UU+-8Z +Z&+UmQ+w_#_w/,#J&, m_#-&̂Z
ẁ /, -&̂ wJ_Q +/-ŵ ZZ /̂, " 8-ẁ /, 8,UJZJZ~U_J&
mQ8/` /-ŵ UU+-8Z-#, &+#>̂ J#-,Z+#?,/Jw8+~m+Z&,

>+&-,m#+8>+&-"•JZ&+w/+&-+Z" U_Ê ZJ+
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ŵ UU+ U_&w8QJZ~Q•_&m+w/-Z^8##JwJ+#-+/-8/, #JZ
, /_Z/-#+Q,?8, eQ_-#8wG+ 8̂-_8-ZJ"r
K_#-&_8 #̂U+~-&_-&/#8w/8#+ +/-&+&-8Q8@~Q+ ZJ" +&/
ŵ Z&J",#, ŵ UU+-8Z-&AUm̂Q+ U_O+8#-"+&-ŵ&U^I
Q^?J+&-_U_ÊZJ+ZZ+&-oM+JwG+QI- ^QU_/^88 e[*1~
e[[ + )-M̂ + e[06pr>•_&&̂wJ_/J^Z~8_J/+ m_#-Q+&
NGJmJm̂ ~+Z/#+ Q+ ZJ"->̂ Q8UJZ+8@-"+&-_m+JQQ+&-+/-Q+
>+Z/#+ "•8Z+ 8+UU+ +Zw+JZ/+~, >̂ w8+-8Z+-#+m#,I
&+Z/_/J^Zŵ UU 8Z+ "_Z&-Q+&-m_&&+&-/+##+&-oM̂ +
e[06 } e=*pr' Q•JU_?+ "+ Q•C" #m#+ ŵ &UJw8+ D
"+&-_U, #JZ"J+Z&-?8A_Z_J&~Q+ ZJ" ^88#+ ,?_Q+U+Z/
8Z+-#+m#, &+Z/_/J^Z-&m_/J_Q+ "+&-_?+Zw+U+Z/&
ŵ &U^Q^?Jw8+&-+/-"+&-#+Q_/J^Z&-+Z/#+ +Z/J/, &
UA/G^Q^?Jw8+&r >•CC+88ŵ &UJw8+ D"+&-X_ #_̂
_ww8+JQQ+ "_Z&-&_ C@_J&̂Z "+ 88U,+ D Q+&-Z_/8#+&
"J88,#+Z/+&-"+&-w8_/#+ JZ&+w/+&-8^Z"_/+8#&
oX JQm+#/-e[[ 1 } e: GprK̂ 8#-Q+&-=_A_m_~Q+ ZJ" "+&
?8-m+&-" 8-?+Z#+K^QAmJ_o4J?r ep +&/-8Z+-#+m#,&+ZI
/_/J^Z "+ Q•8ZJ>+#&-+/-8Z+_88J#U_/J^Z-&AUm̂QJw8+
"+-&̂Z-8ZJ/,r - J>J&, +Z mQ_/+_8@-m_#_QQ/Q+&~Q+ ZJ"
C 8Q/̂/+ Dŵ UU+ Q+&-ZJ>+_8@-"+ Q•8ZJ>+#&-oK̂ &+A
e[ * [ ~-6GG1}-660pr
>+&-/_@JZ^UJ+&-Qŵ_Q+&-#+Z&+J?Z+Z/-+Z m_#/J+-&8#-w+&
&̂ wJ_mJQJ/,&-o<_#_e[[ +pr>+&-JZ&+w/+&~-/̂ 8/-ŵ UU+
Q+&-G^UU+&~m &̂&/"+Z/-m 8̂#-Q+&-_U, #JZ"J+Z&-"J88,I
#+Z/&-G_mJ/_/&-ŵ QQ+w/J8&r ++m+Z"_Z/~-&J Q+&-ZJ"&-"+&
JZ&+w/+&-&̂wJ_8@-&+-&/#8w/8#+Z/-+Z-8Z+ #̂?_ZJ&_/J^Z
&̂ wJ_Q+-&JUJQ_J#+e w+QQ+ "+&-G^UU+&~Q+ ZJ" +/
Q+ŵ 8>_JZ w8•JQ&-_m#J/+Z/-&̂Z/-ŵ UU+ Q_U_Q^w_~Q+
QJ+8-"+ ?+&/_/J^Z "+ Q_->J+-&̂ wJ_Q+r. Z&+UmQ+
ŵ ZZ /̂, 8,UJZJZ~Q+ ZJ" "+U+8#+ Z,_ZU^JZ&-JZ&,I
m_#_mQ+ "+&-w_m_wJ/,&-U_&w8QJZ+&-"+-#+m#̂ " 8w/J^Z~
+/-Z^/_UU+Z/-"+ w+QQ+&-"+ Q•_J?8JQQ^ZrK^8#-Q+&
" Z"^P, +/-"•_8/#+&-?#̂ 8m+&-" 8-A^#"I C8+&/-_U_I
Ê ZJ+Z~ w+-&̂Z/-Q+&-m/#+&~w8JwG+E-Q+&-JZ&+w/+&-&̂I
wJ_8@-ŵ Zŷ J>+Z/-Q+&-+Z8_Z/&~Q+&-Z^8##J&&+Z/-+/-Q+&
/#_Z&8 #̂U+Z/-+Z JZ&+w/+&-_" 8Q/+&-o<_#_e[[ + }-6=*

+/-=_#_"JU_&-6GG1} :GG-&8#-Q+-#̀Q+ "8-m/#+C ?+&I
/_/+8#DwG+E-Q+&-@J#_\ _->̂ J&JZ&pr

RA. NC+7/P / @ "N+R>7A. 5R.MM72M.

>•J"+Z/J8Jw_/J^Z_>+wQ+&-Z^ZIG8U_JZ&~ ŵUU+ JwJ
Q+&-JZ&+w/+&~-&+ 8^Z"+-&8#-Q•_//#Jm8/J^Z 8̂-Z^Z "•8Z+
C mGA&Jw_QJ/, D+/-"•8Z+C JZ/,#J #̂J/, D_Z_Q^?8+e
w+QQ+ w8+ Q+&-G^UU+&-&•_//#Jm8+Z/-+8@IU-U+&r
++//+ mGA&Jw_QJ/, ŵ Zw+#Z+C Q_8 #̂U+ +@/,#J+8#+~Q_
&8m&/_Zw+~Q+&-m#̂ w+&&8&-mGA&J^Q^?Jw8+&~m+#w+m/J8&
+/-&+Z&̂ #JIU /̂+8#&~->̂ J#+ Q+-/+Um,#_U+Z/-̂ 8-Q_
8_ŷ Z "•_?J#-" _Z&-Q+ U^Z"+ +Z-/_Z/-w8•JQ&-U_ZJ8+&I
/+#_J+Z/-Q•JZ8Q8+Zw+ +@+#w,+-&8#-Q+&-ŵ Z"8J/+&-̂8-Q+&
G_mJ/8&-m_#-"+&-G8U+8#&-ŵ #m #̂+QQ+&~"+&-#,?JU+&
_QJU+Z/_J#+&~"+&-/#_J/&-_Z_/^UJw8+&-̂8-8Z U^"+
"+-#+m#̂ " 8w/J^Z m_#/Jw8QJ+#&r Do- +&ŵ Q_-6GG: }
e+[pr -_ Z&-Q_Q^?Jw8+_U_Ê ZJ+ZZ+~Q•_J?8JQQ^Z
_mm_#_L/-ŵ UU+-8Z _mm_#_/-mGA&Jw8+w_#_w/,#J&I
/Jw8+ "+w+#/_JZ&-JZ&+w/+&r C#?_Z+-#+m#̂ " 8w/+8#~
U_J&-,?_Q+U+Z/-_#U+ "+ ?8+##+~Q•_J?8JQQ^Z "+&
8 8̂#UJ&-̂8-"+&-?8-m+&-+&/-&8#/^8/-JZ"J&m+Z&_mQ+
_8@-/#_Z&8 #̂U_/J^Z&-"+&-8 #̂U+&-JUU_/8#+&-+Z
_" 8Q/+&-?8+##J+#&r K_#_QQ/Q+U+Z/~Q+&-G^UU+&
_" 8Q/+&-&+ŵ Um_#+Z/-_8@-JZ&+w/+&-+/-#+m#̂ " 8J&+Z/
Q+8#&-ŵ Um #̂/+U+Z/&r >+&-?8+##J+#&-=_A_m_-#+&I
&+UmQ+Z/-_8@8 8̂#UJ&-Q#̂&w8•JQ&-U_#wG+Z/-+/
wG_&&+Z/-_8-&̂Q oK^&+A-e[ * [ } eG+pr>+ ?8+##J+#
Z_Z^U_ZJ JUJ/+ Q_?8-m+w_#ZJ>̂ #+ +Z 8#_mm_Z/
&̂ Z _#w"+-&+&8Q/wG+&-o+G_?Z^Z e[** } e60pr>+&
" Z"^P, _&&̂wJ+Z/-Q•_J?8JQQ^Z_8@-8Q,wG+//+&-w8•JQ&
8/JQJ&+Z/-" _Z&-Q+8#&-&_#m_w_Z+&-o<_#_e[[ + }-6=*p~
_Q#̂&-w8+ Q+&-@J#_\ _ ŵUm_#+Z/-Q•_m"^U+Z "+&
?8-m+&-m^UmJQ+&-eQ_-&_#m_w_Z+ +/-Q•_J?8JQQ^Ze-&_
8Q,wG+//+6 o=_#_"JU_&-6GG1} =[ +pr+ •+&/-_Q#̂&
U^JZ&-Q_ w_m_wJ/, ^ #?_ZJ&_/J^ZZ+QQ+ w8+ Q•_&m+w/
?8+##J+#-"+&-JZ&+w/+&-&̂wJ_8@-w8+-#+/J+ZZ+Z/-Q+&
_U_Ê ZJ+Z&1r

+,&_#" Ar
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6r K̂ 8#-Q+&-@J#_\ _~Q_-&_#m_w_Z+~Q•_J?8JQQ^Z "+&-?8-m+&~Q_-/_#J/#+ 8̂-Q•>̂Jm&̂J/+8#-wG+E-"•_8/#+&-JZ&+w/+&~-&̂Z/
m+#y8+&-ŵ UU+ "+&-,w8J>_Q+Z/&-" 8-U+Um#+->J#JQ U_&w8QJZ o=_#_"JU_&-6GG1} =[+pr" Z /̂+#-w8+ Q•_J?8JQQ^Z +&/-8Z
^>Jm&̂J/+8#-U^"J8J, o=_#_"JU_&-6GG1} =[+ )-NwGUJ"/-e[[ G}-100pr
1r " 8w8Z+_Z_Q^?J+ ?8+##J/#+ "J#+w/+ _>+wQ+&-8 8̂#UJ&-m#̂ w+&&J^ZZ_J#+&-Z•_ , /, -#+Q+>,+ "_Z&-Q_ QJ//, #_/8#+r
+^Z/#_J#+U+Z/~-&+UmQ+I/•JQ~ _8@-&^wJ,/,&-_U_Ê ZJ+ZZ+&~Q+&-#_J"&-"+&-8 8̂#UJ&-m#̂ w+&&J^ZZ_J#+&-̂Z/-JZ&mJ#, "+&
"+&w#Jm/J^Z&-8_Z/_J&J&/+&-" _Z&-Q_ QJ//,#_/8#+ m^m8Q_J#+ ŵwJ"+Z/_Q+ow8rQ_ Z^8>+QQ+ "++_#QN/+mG+Z&̂ Z oe[+6p~
>+JZJZ?+ZŵZ/#+ Q+&-8 8̂#UJ&p~-#,wJ/&-" _Z&-Q+&w8+Q&-Q+&-8,#̂ w+&-8 8̂#UJ&-&/U+Z/-Q_ U^#/-+/-Q_ "+&/#8w/J^Z-&8#-Q+8#
m_&&_?+~8_8Z+ +/-8Q#̂+ ŵ Z8^Z"8+&-o_>+w-8Z+ŵ Z88&J^Z_mm_#+Z/+ _>+wQ+&-8 8̂#UJ&-",8^QJ_/#Jw+&-"// _ ) 6 ^?8+
e[[ 1 } ===pr>+-/+#U+ "+ 88̂#UJ&-m#̂ w+&&J^ZZ_J#+&-̂8-Q,?J^ZZ_J#+&-o_#UA-_Z/&~+Z_Z?Q_J&p-#,8/#+ m#JZwJm_Q+U+Z/-e
Q_-&̂8&I8_UJQQ+ "+&-.wJ/^ZJZ_+ +Z" U, #Jw8+-/#̂ mJw_Q+ +/-e w+QQ+ "+&-- ^#AQJZ_+ o- ^#AQ8&p+Z" 8#Jw8+ o6 ^?8+



K+Z"_Z/-"+ Q•_mm_#+Zw+~Q•JZ/,#J #̂J/, -#+ŵ 8>#+ Q+&
m#̂ m#J,/, &-̂ #"JZ_J#+U+Z/-_&&̂wJ,+&-eQ•+&m#J/~e
Q•aU+ ^8-Q_ ŵZ&wJ+Zw+~ ŵUU+ Q_-&8mO+w/J>J/, ~
Q•JZ/+Z/J^ZZ_QJ/, ^ 8-Q+&-_88+w/&~U_J&-_8&&JC Q+&
m#JZwJm+&-JUU_/, #J+Q&-&8mm&̂,&-w_8&+#-Q•_ZJU_I

/J^Z~-/+Q&-Q+-&̂888Q+ ^8-Q•,Z+#?J+->J/_Q+~+Z U-U+
/+Um&-w8+ "+&-Z^/J^Z&-mQ8&-_m&/#_J/+&-ŵUU+
Q•J",+ w8+ O+rQ+-&8O+/s m_#/_?+_>+w _8/#8J-8Z+
U-U+ +&&+Zw+~-8Z U-U+ m#JZwJm+ "•_w/J^Z 8̂
8Z+ U-U+ #̂J?JZ+r1 sD o- +&ŵ Q_-6GG: } e+0prNJ

>+&-,m#+8>+&-"•JZ&+w/+&-+Z" U_Ê ZJ+
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e[[ 1 } ==1pr. Z " U_Ê ZJ+~Q+&-mQ8&-ŵ UU 8Z+&-&̂Z/-.wJ/^Z G_U_/8U +/-.wJ/^Z m8#wG+QQJr >+&-U_Z"Jm8Q+&Iw#̂ wG+/&
"+&-?#_Z"+&-̂8>#J/#+&-&̂Z/-8/JQJ&,+&-m_#-"J88,#+Z/&-?#̂ 8m+&-_U_Ê ZJ+Z&-m 8̂#-&̂J?Z+#-Q+&-mQ_J+&} Q+&-U_Z"Jm8Q+&
&8/8#+Z/-Q_mQ_J+ "+ m_#/-+Z m_#/-+/-Q•JZ&+w/+ +&/-+Z&8J/+ ",w_mJ/, o@_OZ^ e[* : }-1G+I1G*-_>+w.wJ/^ZprRZ U-U+
8&_?+ +&/-#_mm#̂/, _>+wQ+&-?#_Z"+&-̂8>#J/#+&-"// _+Z5 8A_Z+* #J/_ZZJw8+ o5 8"?+#-e[ 6: } e0+e wJ/_Z/-* ++m+pr
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Q•_&m+w/-"+ Q•_J?8JQQ^Z +Z m_#/Jw8QJ+#~U_J&-_8&&J
"•_8/#+&-w_#_w//#+&-U^#mG^Q^?Jw8+&~-/+Q&-Q+&-U_ZI
"Jm8Q+&-̂ 8-Q_-/_JQQ+ "+ Q•_ZJU_Q~JUm#+&&J^ZZ+Z/
8 #̂/+U+Z/-Q+&-_U, #JZ"J+Z&~ w•+&/-&8#/^8/~ _&&^wJ,+
e w+&-w_#_w// #+&-+@/, #J+8#&~Q_-/^@JwJ/, -&̂8>+Z/
#,+QQ+ "8->+ZJZ "+&-JZ&+w/+&-w8J +&/-w#_JZ/+ 8̂
#+wG+#wG,+ "_Z&-w+#/_JZ+&-w,#,U^ZJ+&=r >•_J?8JQI
Q^Z m+8/--/#+ m+#y8-ŵUU+ Q+->+w/+8#-"•8Z+w+#I
/_JZ+ 8#̂w+ 8̂-,Z+#?J+->J/_Q+~->̂ J#+~"+ m_#
w+#/_JZ+&-&JUJQJ/8"+&-̂ Z/^Q^?Jw8+&-_>+wQ+&
G^UU+&-+/-Q+8#-w8Q/8#+ _//+&/,+&-m_#-Q+&-UA/G+&~
ŵ UU+ Q+->+w/+8#-m#JZwJm_Q "+ Q_ Z_/8#+-&̂wJ_Q+
"+&-JZ&+w/+&r - +&-JZ&+w/+&-&̂QJ/_J#+&-m &̂&/"+Z/
_8&&Jw+//+ ,Z+#?J+ m+#y8+ ŵ UU+ m#," _/#Jw+r
" JZ&J~m 8̂#-Q+&-* ^#̂ #̂ ~->̂ J&JZ&-"+&-=_A_m_~Q+&
8 8̂#UJ&-&̂Z/-mJ+Zw_#ZJ>̂ #+& )-U_J&~ wG+E-Q+&
_#/G#̂ m^"+&~-&+8Q Q+-&w_#_m,+ +&/-ŵ Z&J",#, ŵ UU+
8Z->+w/+8#-"+ m̂m+om#̂ wG+ "8-/+#U+ "+ Z_/8#+p~
_>+w-&_ w_#_m_w+ G,#J&&,+ "+ m^JZ/+&-+/-&_ w_m_wJ/,
e-/8+#-"•_8/#+&-JZ&+w/+&~ eQ•J"+Z/Jw8+ "8-O_?8_#-+/
"+-&+&->Jw/JU+&-o+#̂ wP+#-e[0: } e: +-+/-e0=pr

>.N 7AN.+P.N -"AN >. -/*"P
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CZ m+8/-U+//#+ +Z-#+Q_/J^Z Q•J",+ "•8Z+ Z_/8#+
&̂ wJ_Q+wG+E-Q+&-JZ&+w/+&-_>+wQ+&-/G, #̂J+&-"+ Q•_ZJI
UJ&U+ 3-#+",8JZJ m_#-KGJQJmm+- +&ŵ Q_ oe[[ 6~
e[[ +~-6GG6~-6GG:p 3+/-" 8-m+#&m+w/J>J&U+
"•. "^ 8_#"^ WJ>+J#̂ &-"+ +_&/#̂ oe[[ +m~e[[0p~
w8J-&̂Z/-Q_?,Z,#_QJ&_/J^Z "8-ŵ Z&/_/~U_JZ/+&-8^J&
#+Z 8̂>+Q,~w8+ Q+&-" U_Ê ZJ+Z&-/+Z"+Z/-e ŵZ8,#+#
"+&-m#̂ m#J,/,&-&̂wJ_Q+&-+/-Q+-&/_/8/-"+ m+#&̂ZZ+e
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8Z+ JZ>+#&J^Z-&AU, /#Jw8+ "8-/̂ /,UJ&U+~^<-Q+&

w_/,?^#J+&-,Q,U+Z/_J#+&-"+ Q_ m#_/Jw8+-&̂wJ_Q+-&+#I
>+Z/-e m+Z&+#-Q+&-#+Q_/J^Z&-&̂wJ_Q+&-+Z/#+ Q+&-Z^Z
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Z^UU+ Q•_ZJUJ&U+-&/_Z"_#" +&/~+Z +88+/-w+QQ+ ^<
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_>+w^8-+Z "+G#̂&-"+&-_mm_#+Zw+&r >+-&/_/8/
#,m_Z"8-" 8-C@_L/#+ "+&-_ZJU_8@D ,>̂ w8+-8Z+
JZ"J88,#+ZwJ_/J^Z ^Z/^Q^?Jw8+ <̂-Q+&-m &̂J/J^Z&-"+&
+Z/J/,&->J>_Z/+&-+/-Q+8#&-#+Q_/J^Z&-&̂Z/-"J88,#+ZI
wJ,+&} Q_ 8 8̂#UJ "8-?+Z#+"E/+w_~"^Z/-Q+ ZJ" +&/
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ŵ Q^ZJ+&-"+ 8 8̂#UJ&-" E/+w_~U_J&-m#̂ " 8J&+Z/-,?_Q+U+Z/-"+ Q_Z^8##J/8#+ m8̂#-Q+&-8 8̂#UJ&-&̂8&-Q_8 #̂U+ "+ŵ #m8&I
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/+#UJ/+&-C mQ+8#+8#&DoA_&8/J/+#U+&~W+QŵJ/+#U+&+/-+^#/̂ #J/+#U+&p w8J-&+w#, /+Z/-e Q•+@/#,UJ/, "+ Q+8#-_m"^U+Z
8Z+ ",8+Z&+wGJUJw8+ Q#̂&w8•JQ&-&̂Z/-", #_Z?,&-o@JQQ e[06 }-6e=I6e:p +/-Q+ UA/G+=_U_J8#̀ oWJQQ_&I* ^_&-e[ *6p
" _Z&-Q+w8+Q Q+&-Q_#>+&-"+ >_UmA#J"_+C ,wQ_J#+Z/ De w+#/_JZ+&-̂ww_&J^Z&-Q+&-/+#UJ/J/#+&-w8•+QQ+&-̂ww8m+Z/r
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/J^Z&-&_Z&-m 8̂>̂ J#->,#J/_mQ+U+Z/-Q+&-8^Z"+#r >+&
Z^ZIG8U_JZ&~+/-Q+&-JZ&+w/+&-+Z m_#/Jw8QJ+#~-#+Q/I
>+Z/-"J88JwJQ+U+Z/-"+ Q•+@/, #J+8#-Q+8#-J"+Z/J/, ~
U_J&-Q+8#-JZ/,#J #̂J/, +&/-8_UJQJ/#+ m8J&w8+-&JUJI
Q_J#+ e w+QQ+&-"+&-G^UU+&r >+&-?#̂ 8m+&-_U_Ê I
ZJ+Z&-J"+Z/J8J+Z/-Q+&-JZ&+w/+&-&+Q^Z Q+&-w_#_w//#+&
"^Z/-"J&m &̂+Z/-Q+&-G^UU+&} Q+&-"J88,#+Zw+&-w8J
"J&/JZ?8+Z/-Q+&-+&m/w+&-Q+&-8Z+&-"+&-_8/#+&-m_&&+Z/
e-/#_>+#&-Q+&-ŵ #m&~+Z->+#/8-" 8-m#JZwJm+ŵ UU 8Z
w8J Q+&-_ZJU+~Q+8#-JZ/, #J #̂J/, o- +&ŵ Q_-6GG: }
e[ Gp~^8-" _Z&-"+ Z^Um#+8@-+@+UmQ+&-+@mQJwJ/+&~
Q+8#-G8U_ZJ/, oWJ>+J#̂ &-"+ +_&/#̂ e[[0pr ' Q+8#
8_ŷ Z~Q+&-JZ&+w/+&-, >̂ w8+Z/-_8@-G^UU+&-w+//+
JZ/, #J #̂J/, -&̂8&IO_w+Z/+ w8•JQ&-"+>#̂ Z/~ ŵUU+
Z^8&->+##̂Z&~ _QQ+#-wG+#wG+#-" _Z&-Q+&-ŵ #m&-"+&
JZ&+w/+&r . Z +88+/~-&J Q+&-&̂wJ,/,&-"•JZ&+w/+&-&8??/I
#+Z/-"+&-U^"/Q+&-eQ_8^J&-&̂wJ_8@-+/-?8+##J+#&-_8@
G^UU+&~ w•+&/-m 8̂#-Q+8#&-w8_QJ/,&-̂Z/^Q^?Jw8+&
w8+ Q+&-JZ&+w/+&-&̂Z/-8/JQJ&, &r >+&-"^ 8Q8̂#+8&+&
w,#,U^ZJ+&-"•JZJ/J_/J^Z_>+wQ+&-JZ&+w/+&-_mm_#_J&I
&+Z/-_Q#̂&-&̂8QJ?Z+#-U^JZ&-Q+ŵ 8#_?+ +/-Q•+Z"8I
#_Zw+ JZ"J&m+Z&_mQ+ w8+ Q+-#+Z 8̂>+QQ+U+Z/-"+
"J&m &̂J/J^Z&-Z_/8#+QQ+&~"+ Q•,Z+#?J+->J/_Q+ "+wG_I
w8Z "+&-U+Um#+&-" 8-?#̂ 8m+r
++&-ŵ Zw+m/J^Z&-/#_Z&8 #̂UJ&/+&-"+&-?#̂ 8m+&-_U_I
Ê ZJ+Z&-&+ 8^Z"+Z/-&8#-Q_ wJ#w8Q_/J^Z "+&-&8mI

+,&_#" Ar
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* r +^UU+ Q•JZ&+w/+-&̂wJ_Q m+8/-/#_Z&8 #̂U+#-&_m#̂ ?,ZJ/8#+ +Z JZ&+w/+ U_/8#+~Q+&-?8-m+&-&̂QJ/_J#+&-+/-Q+&-m̂ 8#"^Z&~
wG+E-Q+&-" Z"^P,~m &̂&/"+Z/-Q+ m^8>̂ J#-"+-/#_Z&8 #̂U+#-Q+&-_8/#+&-+Z JZ&+w/+&-&̂QJ/_J#+&~ _8-U-U+-/J/#+ w8+ Q+&-?8+#I
#J+#&-+/-Q+&-wG_U_Z&-o<_#_e[[ +pr>+&-=_A_m_ "•_JQQ+8#&-ŵ Z&J"/#+Z/-w+#/_JZ&-JZ&+w/+&-ŵ UU+ "+->,#J/_mQ+&-wG_U_Z&
oK̂ &+A-e[ * [pr
0r +J/_Z/-"+&-w#̂ A_Zw+&-Qŵ_Q+&~"J88,#+Z/&-&̂8#w+&-o>+ZP f̂ K_ m_>+#̂ e[ * [ }-1G:I1G0 )-6 ^?8+ e[[ 1 } =10 +/
mQ_ZwG+-1_p~-#_mm#̂/+Z/-Q•JZ?+&/J^Z m_#-Q_8 8̂#UJ/^w_Z"+J#_"+ Q_UJZ8&w8Q+ ?#_JZ+ "+ Q_QJ_Z+/_U&GJo+_#Q8"^>Jw_
"J>+#?+Z&p 8̂-Q_-/#_Z&8 #̂U_/J^Z "J#+w/+ "+ Q_8 8̂#UJ +Z mQ_Z/+~Q_?#_JZ+ ?+#U_Z/-" _Z&-Q+ŵ #m&-"+ Q•JZ&+w/+ +Zŵ #+
>J>_Z/-+/-&+ ",>+Q^mm_Z/-+Z-8Z+ Z8̂>+QQ+ mQ_Z/+r++//+-/#_Z&8 #̂U_/J^Z m_#/Jw8QJ/#+-&•_mm8J+ +Z-#,_QJ/, -&8#-Q•m̂&+#I
>_/J^Z "+ Q•_//_w8+ "•8Z+ m^Z,#JZ+ m_#-8Z wG_UmJ?Z^Z m_#_&J/+ "8-?+Z#++^#"Aw+m&r >++^#"Aw+m&-_8&/#_QJ&+&/-8Z
m_/G^?/Z+-&m,wJ_QJ&, JZ8+w/_Z/-Q+&-8 8̂#UJ&-" 8-?+Z#+ m^Z,#JZ+} Q_8 8̂#UJ_>_Z/-"+ U^8#J#-&•_//_wG+e-8Z+ 8+8JQQ+ ^8
e-8Z _#m#+ +/-+&/-8J@,+ m_#-Q+wG_UmJ?Z^Z w8J m+8-em+8-?#_Z"J/-+Z Q^Z?&-8JQ_U+Z/&-o6 ^?8+ e[[ 1 } =10pr



&/_Zw+&-eQ•JZ/,#J+8#-"+&-ŵ#m&r >+&-+&m/w+&-&+ "J&I
/JZ?8+Z/-m_#-Q+8#-_mm_#+Zw+~U_J&-Q+ U^Z"+ +&/
ŵ Um &̂, "• 8Z+ U-U+-&8m&/_Zw+ JZ/,#J #̂J&,+ "_Z&
wG_w8+ -/#+r+^Zy8+ ŵ UU+-8Z+ ,Z+#?J+ JZ"J&I
m+Z&_mQ+~-8Z-&̂888Q+ ^8-8Z+ 8#̂w+->J/_Q+~^8-mQ8&
Q_#?+U+Z/-ŵ UU+ Q•+&&+Zw+ U-U+ "+w+//+ JZ/,I
#J #̂J/,~ w+//+-&8m&/_Zw+_mm_#_L/-ŵ UU+-8Z m#JZI
wJm+e Q_ 8^J&-?,Z,#Jw8+ +/-m_#/Jw8QJ+#-Q#̂&w8•JQ +&/
#+Z8#̂w, m_#-Q+&-"J&m &̂J/J^Z&-&JZ?8QJ/#+&-"+ w+#I
/_JZ+&-Z_/8#+&-ŵ #m #̂+QQ+&r " &&̂wJ,+ +Z ?#_Z"+
m_#/J+_8->+ZJZwG+E-Q+&-JZ&+w/+&~+QQ+-#+8Q//+ Q+
w_#_w//#+ m#," _/+8#-"+ w+&-"+#ZJ+#&r ++ ŵ Z&/_/
^Z/^Q^?Jw8+ +&/-&8J>J "+ "J88,#+Z/+&-8/JQJ&_/J^Z&~
^ww_&J^ZZ+QQ+&-̂ 8-#,?8QJ/#+&~-&JUmQ+&-̂ 8-#J/8_QJI
&,+&r +•+&/-Q+w_&-"+&-w,#,U^ZJ+&-̂#?_ZJ&,+&-m_#-Q+&
=_A_m_ Q#̂&-"+&w8+QQ+&-Q+&-JZ&+w/+&-&̂Z/-_mm+Q,&-e
/#_Z&8 #̂U+#-Q+&-ŵ #m&-?,Z,#Jw8+&-"+&-G^UU+&r >+&
=_A_m_ JZ&J&/+Z/-m_#/Jw8QJ/#+U+Z/-&8#-Q•_ZwJ+ZZ+
G8U_ZJ/, "+&-JZ&+w/+&-UA/GJw8+&-oP8#Z+#-e[[:p
Q#̂&w8•JQ&-&8mJ&&+Z/-Q+8#&-mJw:#+&-+/-&+8_m#Jw8+Z/
_JZ&J-8Z ŵ #m&-+Z-#+>-/_Z/-Q+&-w_#_w//#+&-Z_/8#+Q&
"J&/JZw/J8&-"+&-JZ&+w/+&r
>•G8U_ZJ/, "+&-JZ&+w/+&-m_#_L/-&̂8>+Z/-&•+88_w+#
"+>_Z/-Q+&-w_m_wJ/,&->,Z,Z+8&+&-"+&-8 8̂#UJ&-̂ 8
"+&-?8-m+&r +G+E-Q+&-KJ_#̂ _m_#-+@+UmQ+~Q+&-8 8̂#I
UJ&-m#,m_#+Z/-Q+&-ŵ #m&-_8@-_&&_8/&-88/8#&-"+&
+&m#J/&-+ZZ+UJ&-w8J JZO+w/+Z/-m+#ZJwJ+8&+U+Z/-Q+&
U _Q_"J+&-" _Z&-Q+&-ŵ #m&-oC >+#JZ? e[[1pr
>•_Z_Q^?J+ +Z/#+ Q+&-_J?8JQQ^Z&~JZ&/#8U+Z/&-"+
m#," _/J^Z~+/-Q+&-8Q/wG+&-ŵ UU+->+w/+8#&-"+->+ZJZ~
U_J&-_8&&J Q+8#-8&_?+ "_Z&-"+&-", ŵ w/J^Z&-eJZ?8#I
?J/+#-o=_A_m_~ "Z"^P,p~,U _JQQ+Z/-,?_Q+U+Z/-Q+
wG_U_ZJ&U+ _U_Ê ZJ+Z o+,&_#" e[[[ ~ +,&_#" +/
_Qr6GG1pr>+&-wG_U_Z&~ wG+E-Q+&-" m_#_J[ ~JZ/#̂ I
" 8J&+Z/-w+&-8Q/wG+&-+/-w+&-" _#" &-" _Z&-Q+&-ŵ #m&-"+
Q+8#&->Jw/JU+&-o- + 5 ^+O+e[:: }-11p~ _Q#̂&-w8•e

Q•JZ>+#&+~ wG+E-Q+&-"wG8_#~JQ&-Q+&-+@/#_J+Z/-"+&
ŵ #m&-U_Q_"+&-o- +&ŵ Q_ e[[ 1 }-1+=pr++#/_JZ+&
&J/8_/J^Z&-#+w8J/#+Z/-"+&-JZ&+w/+&-8Z +88+/
JUU,"J_/ } Q+&-wG_&&+8#&-@_P8&J&-oM̂ /G e[6= }
e* 0p~ "#+P8Z_&-+/-" P_?_J^ oM̂ /Ge[e: }-60G
wJ/_Z/-7U P8#Z e001 }-66[p-&•_mmQJw8+Z/-+8@I
U-U+&-Q+&-mJw:#+&-"+ 8 8̂#UJ&-_>_Z/-Q+8#-",m_#/
+Z 8#̂-/ )-"+ Q+8#-ẁ /,~Q+&-=_A_m_ U,Q_Z?+Z/-"+&
8 8̂#UJ&-e Q•8#8w9 o*J@_ ^#+QQ_Z_p+/-+Z +Z"8J&+Z/
Q+ U8&+_8-"+ Q+8#&-wGJ+Z&-m 8̂#-_ww#̂ L/#+ Q+8#
", /+#UJZ_/J^Ze Q_ wG_&&+ oK^&+A-e[ * [ } e=1 )
m 8̂#-8Z-8&_?+-&JUJQ_J#+ wG+E-Q+&-" P_?_J ~̂->̂ J#
+^Q&̂Z e[*+ } =:=pr

>.N /KM.RW.N -. 4CRM@7N
.P -. 5R0K.N }
*M"WCRM.~ M/N7NP"A+. .P 7ANP7A+P

>. NRKK>7+. -. >•7A7P7/

>_ QJ//,#_/8#+ "+->̂ A_?+ +/-Q+&-m#+UJ/#+&-+/GZ^I
?#_mGJ+&-"+ Q_-#,?J^Z-#+Q/>+Z/~+/-mJ+Z-&̂8>+Z/
JZ&J&/+Z/-_>+w8 #̂w+ ",/_JQ&~-&8#-w+&-m#_/Jw8+&~-&̂8I
>+Z/-ŵ QQ+w/J>+&-+/-&m+w/_w8Q_J#+&~w8J U+//+Z/-+Z
&w/Z+ "+&-JZ"J>J"8&-"•a?+ +/-"+-&+@+ "J88,#+Z/&~
#+w+>_Z/->̂ Q^Z/_J#+U+Z/-Q+&-U^#&8#+&-+/-mJw:#+&
"+ 8 8̂#UJ&-̂ 8-"+ ?8-m+&r >+&-+@mQ#̂_/+8#&-+8#̂ I
m,+Z&-"+ Q_ 8JZ "8-Y7Y+ &J/wQ+ +/-"+ Q_ m#+UJ/#+
U^J/J, "8-YY+ &J/wQ+-&+UmQ+Z/-_>̂ J#-, /, 8 #̂/+I
U+Z/-JUm#+&&J^ZZ,&-m_#-w+ w8•JQ&-̂Z/-JZ/+#m#, /,
" _Z&-mQ8&J+8#&-&̂wJ,/, &-_U_Ê ZJ+ZZ+&~Z^/_UI
U+Z/-" _Z&-Q_-#,?J^Z "+&-5 8A_Z+&eG~ ŵUU+ "+&
U_ZJ8+&/_/J^Z&-"+ m#_>̂ 8#+ +/-"•+Z"8#_Zw+ e Q_
"^ 8Q+8#~", w#J/+&-m_#-Q+&-/+#U+&-, >̂ w_/+8#&-"+
C&8mmQJw+&D 8̂-"•C ,m#+8>+&-"+ 8 8̂#UJ&Do_Z/
^#"+_Q&+Z_Z?Q_J&pr<8Q+&-+#,>_8@-oe001 }-6=[p

>+&-,m#+8>+&-"•JZ&+w/+&-+Z" U_Ê ZJ+
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[r ++#/_JZ&-?#̂ 8m+&-_mm_#_J&&+Z/-&̂8&-mQ8&J+8#&-+/GZ^ZAU+&-&+Q^Z Q+&-_8/+8#&r +#,>_8@-oe001p-8/JQJ&+ Q•#̂/G^I
?#_mG+ 8#_ZwJ&,+ "+ M̂ 8ŵ 8A+ZZ+&-_8&&J ",&J?Z,+ŵ UU+ X_ G_Z_ o*_Q,+-6GGGp~ X_A_Z_ o6 8#_8Q/-e[ +0p 8̂
C_A_Z_ o- + 5 ^+O+e[::pr >+&-" m_#_J o- + 5 ^+O+ e[::p_mm_#_J&&+Z/-&̂8&-Q•+/GZ^ZAU+ " m_Q_J oM̂ /G e[e:p +/
" m_Q_JJ o4_#_m++ e[+*pr>+&-X_ A_Z_-&̂Z/-_8&&J ",&J?Z,&-ŵ UU+ " m_#_J~Q+&-"+8@-?#̂ 8m+&-&•,/_Z/-#+?#̂ 8m,&r N+8Q&
Q+&-+/GZ^ZAU+&-8/JQJ&,&-m_#-Q+&-_8/+8#&-&+#̂ Z/-wJ/,&-+Z m#+UJ+# )-Q•+/GZ^ZAU+_8w8+Q Z8̂&-Z^8&-#,8,#̂ Z&-&+#_+Zw_I
" #, eQ_-&8J/+r
eGr " 8-#+?_#" "+&-Z^Um#+8@-+@+UmQ+&-?8A_Z_J&-wJ/,&~JQ Z8̂&-&+UmQ+-8/JQ+ "+ m#,&+Z/+#-w+//+-#,?J^Z} Q_-#,?J^Z "+&
5 8A_Z+&-o58J_Z_&-+Z_Z?Q_J&p-&J/8,+ _8-Z^#"I+&/-" 8-ŵ Z/JZ+Z/-&8"I _U, #Jw_JZ +&/-+Z/^8#,+ m_#-Q•" U_Ê Z+~Q+MJ^
A+?#̂ ~Q+w_Z_Q+_&Jw8J_#+~Q•C#,Z^w8+ +/-Q•ŵ,_Z " /Q_Z/Jw8+~+/-+&/-m^QJ/Jw8+U+Z/-"J>J&,+ +Z/#+ Q+* #,&JQ~Q+
W+Z+E8+Q_~Q+N8#JZ_U +/-Q+&-5 8A_Z+&-_Z?Q_J&+ +/-8#_Zy_J&+r>•_J#+ QJZ?8J&/Jw8+ +/-w8Q/8#+QQ+ +&/-m#JZwJm_Q+U+Z/
w_#Jm+ +/-_#_?_P +/-+@wQ8+ Q+&-X_ #_̂ +/-Q+&-Z_Z^U_UJ~U-U+-&Jw+&-"+#ZJ+#&-m_#/_?+Z/-"+ Z^Um#+8@-/#_J/&-_>+wQ+&
?#̂ 8m+&-"+&-5 8A_Z+&-oMJ>J/#+ e[0=pr



Z^/+ w8+ Q+&-M̂8ŵ 8A+ZZ+&-"+&-58A_Z+&-m#_/JI
w8_J+Z/~Q#̂&-"+-&_->J&J/+~"+&-w,#,U^ZJ+&-,m#̂ 8I
>_Z/+&-oC Q+-&8mmQJw+ "8-U_#_P,Dp <̂-"+ O+8Z+&
?_#ŷZ&-&8mJ&&_J+Z/-Q•_//_w8+ "+ 88̂#UJ&-+/-"+
?8-m+&~ _>_Z/-"•- /#+ QJ?^/, &-" _Z&-Q+8#&-G_U_w&r
>•8/JQJ&_/J^Z JZ/+#wG_Z?+_mQ+ "+&-?8-m+&-+/-"+&
8 8̂#UJ&ee m_#-w+&-?#̂ 8m+&-+&/-_8&&J-#_mm#̂/,+
m_# M^/G oe[e: }- 1G[I 1eG~ em#̂ m &̂-"+&
M̂ 8ŵ8A+ZZ+&-+/-"+&-"m_Q_Jp +/-4_#_m++ oe[+*e6 }
661~ em#̂ m &̂-"+&-"m_Q_Jpr6 +Z#J + ^8" #+_8
oe0[1 } : 10p +&/-Q+ m#+UJ+#-e ^88#J#-w8+Qw8+&
m_?+&-&8#-Q_ C mGJQ&̂̂mGJ+ D "+w+//+ U-U+ w,#,I
U^ZJ+ "•JZJ/J_/J^Z~-&8mmQJw+ "^Z/-3 Z 8̂&-"J/IJQ3
Q+ Q+w/+8#-+8#̂ m,+Z Z+ m+8/-_>̂ J#-J",+r++#/_JZ+&
"+ w+&-w,#,U^ZJ+&-̂Z/-m#̂ ?#+&&J>+U+Z/-"J&m_#8~
U_J&-"+ Z^Um#+8@-+@+UmQ+&-&JUJQ_J#+&-̂ Z/-, /,
#+Q+>,&-" _Z&-"J88,#+Z/&-?#̂ 8m+&-" 8-m_&&JZ_U_Ê I
ZJ+Z~m#JZwJm_Q+U+Z/-" _Z&-Q+&-_J#+&-?8A_Z_J&+&-+/
P8mJI5 8_#_ZJ "8-YJZ?8-+/-" 8-QJ//^#_Qm#,&JQJ+Z
m 8̂#-Q+&-&̂8#w+&-Q+&-mQ8&-_ZwJ+ZZ+&e1~U_J&-_8&&J
wG+E-Q+&-X_ #_̂ ~ wG+E-Q+&-=_A_m_ 8̂-" _Z&-Q+
A^#"I C8+&/-_U_Ê ZJ+Zr

>" NP7@R>"P7CA -.N N.AN

KQ8&J+8#&-̂m&+#>_/+8#&-̂Z/-m_#-Q_-&8J/+ +&&_A, "+
"^ZZ+#-8Z-&+Z&-e w+&-m#_/Jw8+&~ _8-#+?_#" Z^/_UI
U+Z/-"+&-ŵ Zw+m/J^Z&-Qŵ_Q+&r X_ Q/+#-. "U 8Z"
M̂ /Goe[e: }-1eGp +Z/#+>̂ J/-" _Z&-w+&-w,#,U^ZJ+&
C8Z+->_Q+8#-JZ/#JZ&/w8+ Dw8•JQ m+JZ+e ",8JZJ#~
w_#-Z^Z-&+8Q+U+Z/-Q+&-O+8Z+&-G^UU+&-m_&&+Z/
Q•,m#+8>+ Q#̂&-"+ Q+8#-JZJ/J_/J^Z~U_J&-_8&&J Q+&

_" 8Q/+&-+Za?+ "+ m#̂ w#,+#-m 8̂#~-#+Q/>+I/IJQ~,>J/+#
"+ "^ZZ+#-Z_J&&_Zw+ e "+&-+Z8_Z/&-U_J?#+&-+/
U _Q_"+&-o>^J#-_8&&J 4_#_m++ e[+* }- 660pr
>•+/GZ^Q^?8+-&̂8QJ?Z+ +Z m_#_QQ/Q+ Q•_ZJUJ&U+ "+&
w#̂ A_Zw+&-+/-"+&-m#_/Jw8+&-"+&-5 8A_Z+&~+Z m_#/JI
w8QJ+#-Q•J",+ w8+ Q+&-_ZJU_8@-ŵ UU+ Q+&--/#+&
G8U_JZ&-&̂Z/-w_m_mQ+&-"+ m_#Q+#-+/-"•_?J#-m_#-Q+8#
+&m#J/~-#+QJw8_/~+@mQJw8+I/IJQ~"+&-/+Um&-UA/G^Q^I
?Jw8+&-̂ <-Q+&-G^UU+&-+/-Q+&-_ZJU_8@->J>_J+Z/
+Z&+UmQ+ +/-" _Z&-Q•8ZJ/,e=r >•_8/+8#-#+/#̂ 8>+w+&
w,#,U^ZJ+&-wG+E-Q+&-?#̂ 8m+&-X_ #_̂ ~m 8̂#-Q+&w8+Q&
Q+&-JZJ/J_/J^Z&-&̂Z/-JZ"J&m+Z&_mQ+&-m 8̂#-#+Z/#+#
" _Z&-"+&-#+Q_/J^Z&-&+@8+QQ+&-m+#U_Z+Z/+&-o"+
U-U+ wG+E-Q+&-P_PJZJ o+_#Jm+p)-- +5 ^+O+e[:: }
eG*p +/- &̂ Z/- #+m#̂ " 8J/+&-e Q•ŵw_&J^Z "+&
U_#J_?+&e: r ' wG_w8+ ,m#+8>+~Q_-#,&J&/_Zw+ e Q_
"^ 8Q+8#-+&/-UJ&+ +Z_>_Z/ } Q+&-JZJ/J,&-"^J>+Z/
&•_m&/+ZJ#-"+ w#J+#-m 8̂#-Z+ m_&-#+&/+#-w,QJm_/_J#+&
+/ Q+&-8+UU+&~+QQ+&-_8&&J~"^J>+Z/-#+&/+#-8 #̂/+&-+/
>̂ Q^Z/_J#+&-&̂8&-Q+&-mJw:#+&-"+ 8 8̂#UJ&r A+-/#̂ 8I
>_Z/-m_&-#,m^Z&+ "_Z&-Q•_ZJUJ&U+~ M̂/G +Z
ŵ ZwQ8+ w8+ w+&-w, #,U^ZJ+&-Z+-&̂Z/-m_&-C "+&
&_w#J8Jw+&-+/-"+&-"^Z&-"+ Q_ m+#&̂ZZ+ m#_/Jw8, &
ŵ Z/#+ "+&-8_>+8#&-&8#Z_/8#+QQ+&-e->+ZJ#D +/-&̂8I
QJ?Z+_>_Z/-/^8/-Q_mQ_w+ +&&+Z/J+QQ+ w8+ Q_mGA&J^I
Q^?J+ "^J/-/+ZJ#-" _Z&-w+&-w,#,U^ZJ+&1 "+ ##J/#+
Q•J",^Q^?J+ w8J Q_ ŵZ"8J/r +^UU+ m 8̂#-Q•8&_?+
"•8Z+ŵ #"+ Z_&_Q+ 8̂-Q+&-#+&/#Jw/J^Z&-_QJU+ZI
/_J#+&~Q_"^ 8Q+8#-mGA&Jw8+ "+&-,m#+8>+&-"•JZ&+w/+&
C&/JU8Q+ Q+-&A&//U+ Z+#>+8@-e-#,m^Z"#+ +88Jw_I
w+U+Z/-_8@-&/JU8QJ +@/, #J+8#&~+/-8^Z/-"+&-&+Z&

+,&_#" Ar
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e*r C>+&-+&m#J/&-wG+E-Q+&-JZ"J+Z&-ŵ ##+&m^Z"+Z/-_8@-ŵ Zw+m/&-+8#̂ m,+Z&-+/-_8@-JZ&/JZw/&D o- +5 ^+O+e[:: } e1pr
e0r>+&-X_ Al mJ w8J-&+#>_J+Z/-_8/#+8^J&-"+&-8 8̂#UJ&-" _Z&-Q+8#&-w,#,U^ZJ+&-"+ m8m+#/, +/-"+ ŵ 8>_"+~^Z/-Z^UU,
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>" 4"*M7LR. -.N +CMKN }
>.N @"A7KR>"P7CAN - •7AN.+P.N -"AN
>.N *"NN.N P.MM.N "@"]CA7.AA.N

>+&-,m#+8>+&-"+ 8 8̂#UJ&-+/-"+ ?8-m+&-&+ŵ Um#+ZI
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ŵ #m&-m#J>JQ,?J, "+&-JZ&+w/+&-̂ 88#+ _8@-G8U_JZ&
Q+8#&-w_m_wJ/,&-Z_/8#+QQ+&-+/->J^Q+Z/+&-"+ m#," _I
/+8#&r . Z +88+/~ _8/_Z/-Q+ŵ #m&-"+&-8 8̂#UJ&-+&/
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Z•JZ/#̂ " 8J&+Z/-m_&-Z^Z mQ8&-"+&-+&m#J/&-m_#/Jw8I
QJ+#&~w8+ w+-&̂J/-Q•+&m#J/-"+ Q_ 8 8̂#UJ 8̂-w+Q8J
"•8Z+_8/#+ +Z/J/,r 4Q_?+QQ_/J^Z&-+/-JZwJ&J^Z&
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Q+&ŵ UU 8Z_8/, &-e Q•JZ/, #J+8#-"•8Z U^Z"+
&̂ wJ_Q oMJ>J/#+ e[0=~->̂ J#-_8&&J Z /̂+-6= &8m#_pr
>+&-,m#+8>+&-"•JZ&+w/+&-&̂Z/-#+m#̂/,+&-" _Z&-Q+&
?#̂ 8m+&->̂J&JZ&-P_U_Z_P ~̂ CA_UmJrX_ Al mJ~
?#̂ 8m+P8mKs+/-. U, #JQQ^Z o+^8" #+_8-e0[1 }-660
+/-:=0p~ _JZ&Jw8+ wG+E-Q+&-@_P8&J~Q+&-" P_?_J ~̂
Q+&-" #+P8Z_ o@,/#_8@-e[ +1m }-1*+p +/-Q+&-KJ_#̂ _
o5 G++#m#_Z/-e[: 6~ C>+#JZ? e[0+pr
" Q_JZ5 G++#m#_Z/-oe[: 6p_&&J&/+~Q#̂&-"+-&̂Z +@m,I
"J/J^Z "8-m_&&JZ "+ Q•C#,Z^w8+~ e"+&-w,#,U^ZJ+&
"•JZJ/J_/J^ZwG+E-Q+&-KJ_#̂ _ ^<-Q+&-8 8̂#UJ&-/J+ZI

Z+Z/-8Z-#̀ Q+ +&&+Z/J+Qr+ ^UU+Zw,+&-m_#-Q+&
8 8̂+/&~Q+&-w,#,U^ZJ+&-&+ m8̂#&8J>+Z/~ eQ•_8m+ "8
"+#ZJ+#-O8̂#~m_#-Q_ m#,m_#_/J^Z "+ mQ_w8+&-"+
>_ZZ+#J+6G " _Z&-Q+&-JZ/+#&/Jw+&-"+&w8+QQ+&~
"+ Q^Z?8+&-8 8̂#UJ&-Z^J#+&6e &̂Z/-+Z&+##,+&-m_#-Q+
/G #̂_@~U_Z"Jm8Q+&-+/-_J?8JQQ^Z&-"+ m_#/-+/
"•_8/#+r>+&-mQ_w8+&-"+ "+8@-w+Z/-_m"^U+Z&-&̂Z/
#+/J#,+&-"+ U_&w8+&-_mm+Q,&-C O_?8_#&D_8@w8+QQ+&
+QQ+&-, /_J+Z/-&8&m+Z"8+&~-/#+Um,+&-" _Z&-Q_ m̂J&I
&̂ Z~m8J&-_mm&̂,+&-&8#-Q+&-ŵ #m&-"+&-?_#y^Z&
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+Z m_#/Jw8QJ+#-Q+ m#JZwJm+ ^Z/^Q^?Jw8+-8ZJ>+#&+Q
"•,Z+#?J+wJ#w8Q_/^J#+~ ŵZw+m/J^Z w8+ Q+&-"J88,I
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" _Z&-Q+U_#_P, X_ A_Z_ m 8̂##_J/-_>^J#-, / ,
+Um#8Z/, _8@-X_ Al mJ o*_Q,+-6GGGpr
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CZ->̂ J/-JwJ w8+ Q+ŵ #m&~ w+Q8J "+&-G^UU+&-+Z
m_#/Jw8QJ+#~-&+ 8_m#Jw8+ +/-&+ U,/_U^#mG&̂+r" 8

ŵ 8#&-"+&-w, #,U^ZJ+&-"•JZJ/J_/J^Z~Q+&-G^UU+&
8/JQJ&+Z/-Q+&-JZ&+w/+&-m 8̂#-"J88,#+ZwJ+#-w8Q/8#+QI
Q+U+Z/-Q+8#-ŵ #m&~U_J&-JQ&-Q+ 8^Z/-_8JZ "•-/#+
Z_/8#+QQ+U+Z/-"J88,#+Z/&-oWJ>+J#̂ &-"+ +_&/#̂
e[[0pr >+&-KJ_#̂ _+/-Q+&-=_A_m_ U+//+Z/-+Z mQ_w+
"+&-m#_/Jw8+&-_ZJUJ&/+&-w8J-#+Z"+Z/-_8&&J
ŵ Um/+ "+ Q+8#&-̂Z/^Q^?J+&-#+&m+w/J>+&}-&J Q+&
KJ_#̂ _ JZ&J&/+Z/-&8#-Q•JZŵ #m #̂_/J^Z "•8Z m#JZI
wJm+ Z_/8#+Q +/-m#," _/+8#-mQ8/` /-JZ"J88,#+ZwJ,~Q+&
=_A_m_-#+y^J>+Z/-"+ Q_ Z_/8#+-&̂ wJ_Q+ "+&
JZ&+w/+&-Q+&-w_m_wJ/,&-JZ&/#8U+Z/_Q+&-"+ wG_&&+ +/
"+-#+m#̂ " 8w/J^Z w8J U_JZ/J+Z"#̂ Z/-+/-#+Z8#̂I
w+#̂ Z/-Q_ m#, &+Z/_/J^Z-&̂ wJ_Q+ "•+8@IU-U+&r
+ +//+ ŵ Z&/#8w/J^Z-&̂wJ_Q+ "8-ŵ #m&-Z•+&/-m_&~
wG+E-Q+&-=_A_m_~-/_Z/-Q_ w8Q/8#_QJ&_/J^Z "•8Z-&8mI
&/#_/-Z_/8#+Q w8+ Q_ w#,_/J^Z "•8Z ŵ #m&-"J&/JZw/
"+&-_8/#+&-+Z/J/, &-+/-Z_/8#+QQ+U+Z/-G8U_JZr
P+#+Zw+ P8#Z+#-oe[[:p U^Z /#+ w8+~ wG+E-Q+&
=_A_m_~ w+ m#̂ w+&&8&-Z•+&/-m_&-"+ ",I _ZJU_QJ&+#
Q+ŵ #m&-"+&-G^UU+&-e-/#_>+#&-8Z U_#w8_?+
w8Q/8#+Q~U_J&-"+ m_#/Jw8Q_#J&+#-8Z ŵ #m&-+Zŵ #+
/#̂ m ?,Z,#Jw8+~"+ Q+"J88,#+ZwJ+#-"+&-ŵ #m&
"+&_8/#+&-?#̂ 8m+&-G8U_JZ&-ŵ UU+ "+ w+8@-"+&
_8/#+&-+&m/w+&r
>•8/JQJ&_/J^Z "+&-JZ&+w/+&-m_#-Q+&-=_A_m_-&+ "J&I
/JZ?8+ _JZ&J-&+Z&JmQ+U+Z/-"+&-7Z"J+Z&-"+&
5 8A_Z+&r ' Q•_8m+ "+ Q_ ?#_Z"+ w, #,U^ZJ+~Q+
>JQQ_?+-&+-#+Z" _8-mJ+" "8-?#_Z" _#m#+ <̂-_ , /,
JZ&/_QQ,~ _8/^8#-"•8Z ZJ" ?,_Z/-"+ ?8-m+&-_?#+&I
&J>+&-o_U8GI"ÒIP/Z~K̂ QAmJ_ QJQJ_w+_p~-8Z+ mQ_/+I
8 #̂U+ _ww+&&JmQ+r>+&-?8+##J+#&-=_A_m_ "_Z&+Z/
+/-wG_Z/+Z/-Q+&-8 #̂w+&-&+w#/ /+&-w8•JQ&-̂ Z/-#+y8+&
"+&-?8-m+&-" _Z&-Q+8#-m_/_JQQ+_>+wQ+-&w_#_m,+I
#GJZŵ+#̂ &-oP#l IP_UI"O?_#+~ -AZ_&/J"_+p~m8J&~
"+8@-m_#-"+8@~U^Z/+Z/-&8#-Q_ mQ_/+I8 #̂U+ +/
8#_mm+Z/-"+ Q+8#&-U_JZ&-Q+ ?J?_Z/+&w8+ +&&_JU~
O8&w8•e -/#+ m_#_QA&,&-m_#-Q+->+ZJZ +/-Q_ "^ 8Q+8#
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oK^&+A-e[0e } e*6p6*r ++#/+&-&m+w/_w8Q_J#+&~ w+&
m#_/Jw8+&-&+ŵ Um#+ZZ+Z/-_8-#+?_#" "+ Q•GJ&/̂ J#+
UA/GJw8+ "+&-=_A_m_} w+QQ+&IwJ_wŵ#"+Z/-8Z+
mQ_w+ +&&+Z/J+QQ+ "_Z&-Q_ w#,_/J^Z "+ Q+8#-J"+Z/J/,
_8@-_m+JQQ+&-&_Z&-_J?8JQQ^Z~ _8@-?8-m+&-m 8̂#-Q+8#
ŵ 8#_?+ +/-Q+8#->_JQQ_Zw+~+/-_8@-8 8̂#UJ&-+Z
m_#/Jw8QJ+#-m 8̂#-Q+&-JZ&/#8U+Z/&-"+ wG_&&+r" 8@
/+Um&-̂ <-Q+&-JZ&+w/+&->J>_J+Z/-ŵ UU+ Q+&
G8U_JZ&~Q+&-G^UU+&-ŵ mJ/#+Z/-wG+E-+8@-Q+&-"J&I
m &̂J/J^Z&-&̂wJ_Q+&-+/-?8+##J/#+&-w8J Q+&-w_#_w/,I
#J&_J+Z/-_Q#̂&r >•^#?_ZJ&_/J^Z ",8+Z&J>+ "+&
&̂ wJ,/,&-"•JZ&+w/+&-+/-Q+&-w_m_wJ/,&-+Um^J&̂ ZZ,+&
"+ Q+8#-_J?8JQQ^Z m+#UJ#+Z/-_Q#̂&-_8@-G^UU+&-"+
ŵ Um_//#+ Q+8#&-+ZZ+UJ&r >_-&J/8_/J^Zŵ &U^Q^I
?Jw8+ +&/-_8O8̂#"•G8J "J88,#+Z/+}-&•JQ +&/->#_J w8+
Q+&-=_A_m_-#+m#, &+Z/+Z/-Q_ w8Q/8#+ +/-w8+ Q+&
+&m_w+&-+@/,#J+8#&-_8->JQQ_?+ Q+8#-"+U+8#+Z/-G &̂I
/JQ+&~Q+&-=_A_m_-#+ŵ ZZ_J&&+Z/-+Zŵ #+-&̂8&-Q+&
_mm_#+Zw+&-Z_/8#+QQ+&-Q•G8U_ZJ/, "+&-JZ&+w/+&~+/
ŵ Z&J"/#+Z/-ŵ UU+ +&&+Z/J+QQ+w+//+ J"+Z/J/,
&̂ wJ_Q+~-/̂ 8O8̂#&-_mm_#+Z/+ "+##J/#+ Q_8 #̂U+_ZJI
U_Q+60r
' Q•ŵw_&J^Z "+ "J88,#+Z/+&-w, #,U^ZJ+&~Q+&
=_A_m_ m#+ZZ+Z/-_JZ&J-&8#-Q+8#&-ŵ #m&-+/-" _Z&
Q+8#&-ŵ #m&-Q+&-w_m_wJ/,&-Z_/8#+QQ+&-"+&-_ZJU_8@r
>+&-?8-m+&-JZ ŵ8Q+Z/-Q+8#&-w8_QJ/,&-"J&/JZw/J>+&-"+
?8+##J/#+&-" _Z&-Q+&-ŵ #m&-"+&-G^UU+&-w8J-&+-&_J&J&I
&+Z/-" 8-ZJ" m_#w+ w8+ Q+8#-+&m#J/-+/-Q+8#-̂ #?_ZJ&_I
/J^Z-&̂wJ_Q+-&̂Z/-w8+Qw8+ m_#/-/̂ 8O8̂#&-&+UmQ_mQ+&
e w+8@-"+&-G^UU+&r ' -8Z+ "J88,#+Zw+ m#/&-m+8/I
-/#+~ w_#-ŵ Z/#_J#+U+Z/-_8@-̂#Z+U+Z/&-"+ mQ8U+&
+/-_8/#+&-+Z>+Q^mm+&-_ZJU_Q+&-w8+ Q+&-" _Z&+8#&
m #̂/+Z/-" _Z&-Q+&-w,#,U^ZJ+&~Q+&-?8+##J+#&-&8mJ&I
&+Z/-"J#+w/+U+Z/-Q+&-JZO+w/J^Z&-"+&-?8-m+&r NJ Q+&
w,#,U^ZJ+&-/#_Z&8 #̂U+Z/-+/-&̂wJ_QJ&+Z/-Q+&-w_#_wI
// #+&-Z_/8#+Q&-"+&-m_#/JwJm_Z/&-G8U_JZ&~Q+&
G^UU+&-ŵ 8>+#/&-"+ mQ8U+&~"+ "+&&JZ&-̂ 8-"+

U_&w8+&~-&̂8QJ?Z+Z/-"•_m̂#" ~" _Z&-Q+8#-/#_Z&8 #̂I
U_/J^Z_ZJU_Q+~Q+w_#_w//#+ Z_/8#+Q "J&/JZw/J8 "+
Q+8#-ŵ #m&~+/-_8I"+Qe~Q_-&JZ?8Q_#J/, "+ Q+8#
?#̂ 8m+r
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C>+#JZ? oe[0[p-&̂8QJ?Z+-8Z m_#_QQ/Q+ +Z/#+ Q+&
ŵ Zw+m/J^Z&-8^Z"_U+Z/_Q+&-"+ Q_->J+-&̂wJ_Q+ "+&
+8m+^ "8-A^#"I C8+&/-" U_Ê ZJ+Z +/-w+QQ+&-"+&
KJ_#̂ _~w8J-&+UmQ+Z/-_8-m#+UJ+#-_m̂#" -&+ m#,&+ZI
/+#-ŵ UU+ "+8@-ŵ UU 8Z_8/,&-/#/&-"J88,#+Z/+&r
>+&-ŵ Zw+m/J^Z&-"+ Q•+@J&/+Zw+-&̂wJ_Q+ "+&-?#̂ 8m+&
" 8-A ^#"I C 8+&/-_U _Ê ZJ+Z +/-"+ w+8@-"+&
5 8A_Z+&-#+8Q//+Z/-Q+&-m &̂J/J^Z&-"J>+#&+U+Z/-U_#I
w8,+&-"+&-G^UU+&-" _Z&-8Z +Z&+UmQ+ŵ &U^I
Q^?Jw8+ G_mJ/, m_#-"+&-+Z/J/, &-wG_Z?+_Z/+&-+/
JZ&/_mQ+&-+/-m_#-Q+&w8+QQ+&-Q•JZ"J>J"8~ e-/#_>+#&
&_ ŵUU 8Z_8/,~-&•+88#̂w+ "+-/#̂ 8>+#-+/-"+ ",8JZJ#
&_m#̂ m#+ mQ_w+r>+&-Z /̂J^Z&-"•JZŵ #m #̂_/J^Z "•8Z
ŵ #m&-e-8Z _8/#+~JZ&,m_#_mQ+&-"+&-̂Z/^Q^?J+&-_ZJI
UJ&/+&~-&+-#+/#̂ 8>+Z/-" _Z&-mQ8&J+8#&-?#̂ 8m+&-" 8
A^#"I C8+&/-_U_Ê ZJ+Zr-_ Z&-Q+8#&-w,#,U^ZJ+&
"•JZJ/J_/J^Z~Q+&-?#̂ 8m+&-P8P_Z -̂/#_Z&8 #̂U+Z/-"+&
,Q,U+Z/&-Z_/8#+Q&-JZ"J88,#+ZwJ,&-+Z->, #J/_mQ+&
&8O+/&-_w/J8&r >+&-_"^Q+&w+Z/&-+ 8m+^ mQ^Z?+Z/
Z /̂_UU+Z/-Q+8#-m#_&-" _Z&-8Z+w_Q+m_&&+ "+ 88̂#I
UJ&-#̂8?+&-oZ^ZIJ"+Z/J8J,+&~ 5̂ Q"U_Z e[* [ }
6Gep~-/_Z"J&-w8+ Q+&-8 8̂+/&-G+/_ "^Z/-Q+&-JZJ/J,&
*_#_&_Z_-&8mJ&&+Z/-Q+&-m#:Q8#+&-", &J?Z+Z/-_8&&J
m_#-Q+8#-Z^U Q+&-8 8̂#UJ&-m^Z,#JZ+&-o6 8?GI<̂ Z+&
e[ * [ } e0+pr>+&-" Z"^P, ŵ UU+ Q+&-*_#_&_Z_
^#"^ZZ+Z/-+Z ,mJ&̂ "+&-UA/GJw8+&-Q+&-#+Q_/J^Z&
+Z/#+ wQ_Z&-+/-+Z/J/,&r N_Z&-+Z m#,wJ&+#-Q_ m #̂/,+
UA/G^Q^?Jw8+~ <_#_ oe[[ + }-6==p ",w#J/-m#J/I
>+U+Z/-Q+&-w,#,U^ZJ+&-#,_QJ&,+&-_8-ŵ 8#&-"+ Q•_"^I
Q+&w+Zw+ ŵ UU+ "+&-m#̂ w+&&8&-"•+Zw8Q/8#_/J^Zr
RZ+_8/#+-&̂8#w+ o- + " Qm_e[=+ } [ 1*-wJ/_Z/

>+&-,m#+8>+&-"•JZ&+w/+&-+Z" U_Ê ZJ+
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6*r >+&-=_A_m_ŵ Z&J",#+Z/-Q+-&w_#_m,+ ?,_Z/-ŵ UU+ Q+wG+8 +/-Q+ m#̂ /+w/+8#-"+-/̂ 8&-Q+&-JZ&+w/+&~ eQ•+@w+m/J^Z "+&
JZ&+w/+&-&̂wJ_8@-oZGA-,-\Ap-&̂8&-Q_-/8/+QQ+ "+&-_J?Q+&r - J88,#+Z/&-_8/+8#&-#_mm#̂/+Z/-Q+ŵ Um_/-"+&-=_A_m__>+wQ+&
?8-m+&-oK̂ &+A-wJ/+- JZJE-e[ +6~ *_ZZ+#-e[ +e~ WJ"_Q e[** } e6+pr>+&-=_A_m_-#+ŵ J>+Z/-8Z+ " 8̂E_JZ+ "+ mJw:#+&
+/-"^J>+Z/-m_#/JwJm+#-e-8Z+ " 8̂E_JZ+ "+ŵ Um_/&-" _Z&-Q+8#-+@J&/+Zw+r>+&-7Z"J+Z&-#+wG+#wG+Z/-Q+&-?8-m+&-Q+&-mQ8&
_?#+&&J>+&-+/-Q+&-mQ8&-"^ 8Q8̂#+8&+&~"+ U-U+ Q+ ZJ" "^J/--/#+-&888J&_UU+Z/-Q_#?+oe:G-wU "+ Q^Z? +/-: G-wU "+ "J_I
U/ /#+)-K̂ &+A-6GG1}-660pr
60r>+&-JZ"J>J"8&-P_JZ?_Z?~ _8/#+ ?#̂ 8m+5 -~-&+-/#_Z&8 #̂U+Z/-eQ+8#-U^#/-+Z 88̂#UJ&-̂8-+Z U 8̂&/Jw8+&-o>+ZP f̂
K_m_>+#̂ e[ * [ }-66:I66+pr7Q&-_&&ŵJ+Z/-w+&-JZ&+w/+&-_8@-+&m#J/&-"+ Q+8#&-_Zw-/#+&-+/-Z+ Q+&-/8+Z/-m_&-o*_Q"8&-e[ 1*~
wJ/, m_#-K̂ &+A-6GG1prN+Q^ZK̂ &+A-o6GG1p~ +_m#_Q oe[+1p~ 4+#Z_Z"+&-oe[=ep +/-*_/+&-oe0+=~e[ +6-re0+1sp-#_mI
m #̂/+Z/-"+&-w#̂ A_Zw+&-&JUJQ_J#+&r



"QmJ&-e[ 1=p-#+Q/>+ w8+ Q+&-?8+##J+#&-"Z"_w8J
o?#̂ 8m+_8O8̂#"•G8J "J&m_#8p-&•+Z/#_LZ_J+Z/-eQ_
ŵ Z8#̂ Z/_/J^Z_>+wQ+8#&->̂J&JZ&-XJ/^/^ rRJ/^/^s
+ZwG_&&_Z/-Q+ ?JmJ+#-+/-w8•JQ&-8/JQJ&_J+Z/-"+&
mQ_w8+&-"+ 8 8̂#UJ&-ŵZ?_~ eQ+8#-#+/^8#-_8->JQQ_?+r
>+-#+/^8#-+&/-U_#w8, m_#-Q•_mm&̂J/J^Z "•8Z+
mQ_w8+ "+ 88̂#UJ&-&8#-Q+ŵ #m&-" 8-U+Z+8#-+/-Q•JZI
?+&/J^Z_>+w"+ Q•+_8-"+-/#̂ J&-8 8̂#UJ&~Q_ "^ 8Q+8#
#+&&+Z/J+_ZZ^Zy_Z/-"+&-wG_&&+&-8#8w/8+8&+&r
. Z8JZ~ wG_w8+ ?8+##J+#-"^J/~ _8JZ "+w_m/8#+#-"+
Z^Um#+8@-+ZZ+UJ&~mQ_w+#-&̂Z m#_&-" _Z&-8Z-#,wJI
mJ+Z/-#+UmQJ "+ 8^8#UJ&-A8Pr̂ >•JZ?+&/J^Z "•JZI
&+w/+&~ ŵUU+ Q+&-/G,#_mJ+&-Qŵ_Q+&-o6 8?GI<̂ Z+&
e[[[p ~-&•JZ&w#J>+Z/-" _Z&-8Z+ŵ Z/JZ8J/, J",^Q^I
?Jw8+ _>+wQ+&-,m#+8>+&-"•JZ&+w/+&r M+JwG+QI
- ^QU_/^88 oe[[+ } :+p-#_mm#̂/+ w8+ "_Z&-Q+w_" #+
"+ Q+8#-JZJ/J_/J^Z~Q+&-O+8Z+&-8JQQ+&-Z^8>+QQ+U+Z/
U+Z&/#8,+&-ŵ Z&̂ UU+Z/-"+&-8 8̂#UJ&-&_9>_
?#JQQ,+&-owG+E-Q+&-R_Z_Z_&-,?_Q+U+Z/ )->+ZP f̂
K_m_>+#̂ e[ * [ }-6*0pr>+&-P8P_Z^ "+U_Z"+Z/
,?_Q+U+Z/-_8-m/#+ "8-Z^8>+_8IZ, "+ U _Z?+#
/#̂ J&-8^J&-m_#-O8̂#-"+&-&_9>_o5 J_ŵZ+ e[=[ } e:pr
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>+&-m#+UJ+#&-̂m&+#>_/+8#&-e _>̂ J#-", w#J/-Q+&
,m#+8>+&-"+ 8 8̂#UJ&-_wŵ#"+Z/-mQ8&J+8#&-&+Z&-e w+&
w, #,U^ZJ+&~-&_Z&-/̂ 8/+8^J&-Q+&-#_//_wG+#-e-8Z+
#+m#,&+Z/_/J^Z ^Z/^Q^?Jw8+ +/-?Qm̂_Q+ "8->J>_Z/r
>+&-/G, #̂J+&-"+ Q•_ZJUJ&U+ +/-" 8-m+#&m+w/J>J&U+
Z^8&-"^ZZ+Z/-e->̂ J#-"J88,#+UU+Z/-Q_ m &̂J/J^Z
/_Z/-wQ_&&J8Jw_/^J#+ w8+ 8^Zw/J^ZZ+QQ+ "+&-JZ&+w/+&
" _Z&-Q+&-&̂wJ,/,&-_U, #JZ"J+ZZ+&r . QQ+&-U^Z/#+Z/
,?_Q+U+Z/-w8+w+ Z•+&/-m_&-Q•_mm#̂ m#J_/J^Z "•8Z+
+&&+Zw+-&mJ#J/8+QQ+ w8J +&/-_ww8J&+ _8-ŵ 8#&-"+&
,m#+8>+&-"+ 8 8̂#UJ&~U_J&~ ŵUU+ Z 8̂&-Q•_>̂ Z&
>8~ w+QQ+ "+ Q•,Z+#?J+->J/_Q+ "+&-JZ&+w/+&r K̂ 8#-Q+&
_" 8Q/+&~JQ Z•A-_ "^ZwQJ+8-"+-#,&J&/+#-_8@-mJw:#+&
w8+ m8̂#-&8mm#̂/+#-8Z mQ8&-?#_Z" Z^Um#+ "•JZ^I

w8Q_/J^Z& )-w+#/+&-JZ/+Z&+~Q_ "^ 8Q+8#-&+ "^J/-_Q#̂&
"•- /#+ ŵ Z/+Z8+ +/-m#̂ Q^Z?,+ m^8#--/#+ +88Jw_w+r
>+&-_mmQJw_/J^Z&-&̂Z/-_ww+m/,+&-m_#-Q+&-JZJ/J,& )-Q+&
,m#+8>+&-&̂Z/-+Z ?,Z,#_Q JZ/+##̂Um8+&-Q#̂&w8+
Q+&JZJ/J,&-&8mm#̂/+Z/-mQ+JZ+U+Z/-Q_ "^ 8Q+8#
oŵ UU+ Q+ Z^/+Z/-NmJ@-f @_ #/J8&-e[ 10 }-6[ *
m 8̂#-Q+&-N_/+#,I @_?,p 8̂-Q#̂&w8+ Q+&-_mmQJw_/J^Z&
^Z/-U^Z/#, Q+8#-+88Jw_wJ/, -&8#-Q+&-ŵ #m&r
-_ Z&-Q+&-&A&//U+&-_ZJUJw8+&-w8+ Z 8̂&-_>̂ Z&
", w#J/&~Q+ŵ #m&-+&/-Q•m̂O+/-w8+ Q+&-+Z/J/ , &
G8U_JZ+&-+/-Z^ZIG8U_JZ+&-m#,&+Z/+Z/-_8@-_8/#+&
+/-m_#-Q+w8+Qw+&-"+#ZJ/#+&-+@m#JU+Z/-Q+8#-m &̂J/J^Z
"+-&8O+/-oWJ>+J#̂ &-"+ +_&/#̂ e[[0pr >_m_#/Jw8Q_I
#J&_/J^Z U_@JU_Q+ "+&-ŵ #m&~ _mm_#+Z/+ "_Z&
Q•m̂O+w/J>_/J^Z m_#-"+&-̂ #Z+U+Z/&-̂ 8-w+#/_JZ+&
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w8+ Q_-&8mO+w/J>J/, "+ &-JZ&+w/+&-&+#_J/-m+Z&,+
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e"•_8/#+&-_ZJU_8@-3 "+ ", &8mO+w/J>J&+#-Q+&-JZ&+w/+&
_>_Z/-"+ Q+&-8/JQJ&+#r >•J",+ +Z/#_LZ+ Q+ m_#_"^ @+
&8J>_Z/ }Q+&-JZ&+w/+&-/#_Z&U+//+Z/-"+ Q•,Z+#?J+~-8Z+
&8m&/_Zw+ m#," _/#Jw+ Z_/8#+QQ+~" _Z&-Q+&-wJ#w8J/&
G8U_JZ&~ mJ+Z w8•JQ&-&̂J+Z/-m 8̂#-Q+8#-m_#/-mQ8/` /
_Z^ZAU+&-+/-?,Z,#Jw8+&r - •_8/#+ m_#/~-&J Q+&-JZI
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Q^?Jw_-A-+/GZm̂J^Q^?J_ ŵU^ +Q+U+Z/^&-+Z Q_"+8JZJI
wJ^Z "+ Q_&-Z^wJ^Z+&-"+ ?+Z+#̂ +Z/#+ Q&̂-" Z"^P+
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>•6 ^UU+e6+Ie60 o6I=p} e[eI 6eer

K.M.7M" Ar e[:=r 2 C&-KZ"J&̂-@_8,&r C#?_ZJE_ŵ+&
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