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UXMDv SVz�×Ø h�m\l^M ¡\� `{�m�Ë×Y÷Ð£Y]K�h|SöSúS¬�tSVlNKuS~}ktoSVM�'�UXSVl WXMöh�Q�Stü�SVl^s\MúYiluSVü�M[QTSVWXMX�FSVlÿ×Y]y�W\Y?WXYinTkiQTKNh�SVnPSVn
kiM[Udh�QTKNüXmXKÖ}kVoM[Yin]�Xk�×M[WXK^rVM[n K^yPzXl^YiyaYiUdh|SVWXMVn Y�h�Q�Stü�SVl^s\M[n Ð£m\h�m\QTM[ni�
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YLY]n_hTYjk]SVzÀ×Ø h�mXlNMX�\zXQ_YihTY]UXWXY Ù n_Y�yPM[n_hTQ�SVQ W\Y�yPMCWXM�r[Y]QTSVl�M[n h�YiyÝStnLY�hTQ�SVü�Stl^sXM[nxQTY]l^SVk]KNM[U�SVW\M[n
SVM÷z\QTM[üXlNY]yaSÝW�S�Y�X{hTQ�S~}ktoSVMAWXY�z�SVWXQioM[Y]n�W\Y0yaM¬�CK^yPY]Udh�M\�ªü�Y]y kiM[yaM�SVü~MVQTW�SVQ�M[nRSVnTn_mXUdh�M[nRûÚmXY
hTKN�[YiQ�SVyêyÝStK^M[Q�QTY]lNYi�À�SVUXkiKuSÞU�S0Y�X\Yik]mÉ}ktoSVMPWXM0h�Q�Stü�SVl^s\MX��e.MCWXY Ù nTYRWXK��CK^WXKNQxk]l^SVQ�StyaYiUÚhTY�M[n h�×MVzXK^kiM[n
SVü�M[Q_W�SVWXM[nAYúQTYÿ�{KNn�SVW\M[n?U\M8WXYinTYiUÚ�VM[lN�CKNyaYiUÚhTM%WXM8zXQTYinTYiUÚhTYDhTQ�SVü�Stl^sXM�W�S'nTY]rVmXK^Udh�YúyaSVUXY]KNQ�S\�
y�×YihTM{WXMVn ¨`¤«ª87Ô¦u§©¨E¤«ª �\¤b¥�¦u§©¨E¤«ª Y �H²³� � �J�:9� �� �,� zXSVQ�SHM[n�z�SVW\Q]oM[YinaWXYAyPM¬�{KNyaYiUdh�M
Y�X{hTQ�S\×Ø WXM[n�Sgh�Q�S���×Y]n�WXS÷SVU�×SVlNK^nTYjWXYÞkiM[yaz�M[UXYiUdh�Y]n�z\QTK^U\k]K^zXSVK^ni��� nTYir[mXK^Q�Y]nTn_Y]nRWXM[KNn�h�YiyÝStn�nTYiQ]oSVM
WXYÿh|SVlNs�SVWXMVn]�

;=<>; ?A@CB DFE GH?A@AB I @KJLE GH?A@CB J2M NIPO:QFR8QTSUR8IWVYXZNV\[%]%S^I
R8I _`QTa bcQTX8IdXeO:IdSfbhgi]%Xh_�]%b8V\]%S

�5SVU�×Stl^K^n_YHWXYHÐ¦Sth�MVQTY]n�[{f â,��� ägãöâ#��âVå & � � �gþ8×YömXy UXM[yPYHr[YiUx×Y]Q_K^k]M'W�SVW\M%S�mXyaS�kiluSVn_nTYúWXY
y�×YihTM{WXMVnqWXY�SVU�×SVlNK^n_Y�y�mXlNhTKN�tSVQTK^SVW�SÞûÚmXY�h��Y]y=k]MVyaMazXQTKNUXk]KNz�SVlÀM[üCf_Yÿh�K��[M÷SPY�XCh�QTS~}kVoSVMÝWXM[nqÐ¦Sgh�M[Q_Y]n
M[m÷W\K^yPY]UXnioM[Y]n ûÚmXY�yPY]lNsXM[Q�QTY]z\QTY]n_Y]Udh|StyESÞY]nÖh�QTm{h�mXQTS�W\Y�K^Udh�YiQTWXYiz~YiUXW��Y]U\k]KuS [£k]M[Q_QTY]l^S~}kVoStMÚþFYiUÚhTQTY
mXy r[QTSVUXWXYøU�×m\yaYiQTMwWXY?�VStQTK¬×Sg�[Y]KNn]� YLY]nTn_Yøh�KNz~MwW\YHSVU�×SVlNK^n_YV� k|s�SVyaSVW�SwW\YøK^Udh�YiQTWXYiz~YiUXWXYiUÚhTYV�
hTM{W�Stn�SVn��tSVQTK�×St�[YiK^n�nioSVM<SVU�SVlNK^nTSVW�SVnqnTK^y�mXlNh�SVUXY�StyaYiUÚhTYV�~k�SVW�S÷mXyaS�Y]y;QTYiluS~}ktoSVMASÝh�MCW�SVnRSVn�MVm{Ù
hTQ�SVni�Xk]M[yêM0M[üCf_Yÿh�KN�VM�WXY�WXYihTY]Q_yaKNU�SVQ M[n Ð¦Sgh�M[Q_Y]n ûÚmXYRyÝS�X\KNyaKm��SVy�S � Y�X{zXl^KNk�S~}ktoSVMJ�0W�SÞ�tSVQ_KuS~}ktoSVM
Y�X\KNn_hTY]Udh�Y�Y]y�h�MCWXMLk]M[UÁf_mXUdh�M�W\Y�W�StWXM[n]�.��n_nTK^y�kiM[yPMqM[m{h�QTMVn�y ×YihTM{W\M[nBWXYxStU�×SVl^KNnTYIyÞmXl�h�K��VStQTKuStW�S\�
M[nay�×Yÿh�MCWXM[nPWXYHSVU ×SVl^KNnTY<WXY?Ð¦SthTM[QTYinÝnioSVMwK^U\WXK^k]SVWXM[nPz�SVQTSwSVU�×SVlNK^n_Y?WXY<�tSVQTK�×St�[YiK^nÝûÚmXY�z~M[n_nTmXYiy
Q_Y]luS�}kVoM[Yin÷l^K^U\Y�SVQ_Y]n�YiUÚhTQTYönTK [gä|ækjmlUnporq>sut��«�v´#´dc[þÿ� � y�×YihTM{WXM W\YöSVU�×SVlNK^nTY�WXM[n÷k]MVyaz�M[UXYiUÚhTY]n
zXQ_K^UXkiK^z�StK^nÓ[ ��ã����������\âVå³�|ä � ��ä3� 
 �C�xâ#��âVå & � � ��ÙxeFvx��þ ��h|SVyÞü�×Y]yEk]MVUXsXY]kiK^WXMak]M[yPM0h�QTSVUXn_Ð£MVQTyaSVW�S
WXY�vRSVQ_sCm\UXY]U{Ù ÜÀMCÎYi�VY�[gãåÞ�Þ��d`Vb[b[bdþ �¤×Y�mXy WXYinTnTYin�y ×YihTM{W\M[n]�dYA×Y luSVQ_rdSVyPY]Udh�Yxm\h�KNl^K��]SVWXM�Yiy �x×SVQTK^SVn
×SVQ_Y�SVn0W\MúkiM[UXsXYik]KNyaYiUÚhTMX�'Õ{m�SözXQ_K^UXkiK^z�SVl�k�SVQTSVkihTY]Q]×Ø n_hTK^k]S�×YASHWXYÿh�YiQTyPK^U�S~}ktoSVMHWXYAk]MVyaz�M[UXYiUÚhTY]n
zXQ_K^UXkiK^z�StK^n Ç M[QÖh�M[r[MVU�SVK^n�YiUÚhTQTYjnTK¡��ûÚmXY�kiM[UXnÖh�KNhTmXK^QioSVMPmXyÝS�UXM¬�tSÝü�SVn_Y�ûÚmXYjyÝS3X{KNyaKm�]Y�SP�tSVQ_KuS~}ktoSVM
WXMVn�W�SVWXM[nIStU�SVl^KNn�SVW\M[n]����üXmXn_k�SRWXY h|SVKNn¤k]MVyaz�M[UXYiUÚhTY]nIü�SVn_Y]K^SgÙ n_Y UXM�Ð¦Sth�M�ûÚmXY�Q_Y]r[mXl^SVQTKNW�SVWXYin¤UXM
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kiM[Ugf_mXUdh�M�WXY�W�StWXM[n�Ð¦StQ]oSVMjk]M[y�ûÚmXY�SVn�M[üXn_Y]Q_�tS~}ktoM[Y]nxW�SVn��tSVQ_K¬×St�VY]KNn�M[Q_rdSVUXKm�]Yiy�Ù nTYLY]y SVr[lNM[yaYiQ�SgÙ
WXMVn
[ �ÿå 	Ö� � 
 ã �gþ �CyPMVhTKN�[MRz�Y]lNM�ûÚm�Stl~S��tSVQTK^S~}kVoStM�UXMjkiM[Ugf_mXUdhTM�W�SVW\M[nIz~MCWXY]QX×S�n_Y]QFQTYizXQTYinTY]Udh�SVW�S�Yiy
mXyaS�WXKNyaYiUXn]oSVM�QTY]W\mH�]KNW�S\�[Ð£M[Q_yÝSVWXS�z~Yil^M[n¤kiM[yPz~M[U\Y]Udh�Yin�zXQTKNUXk]KNz�SVK^nR[!Ý����� lk�w���Öáw� à>�RÞ��|Þ^�Ræw�X�
�v´#´]¼[þÿ�%vxM[yPMömXy Y�X{Y]yPzXlNMDn_K^yPzXl^Yin]�FU�SD�.K^r[mXQTS°�?nioSVMDyPM[nÖh�Q�StW�SVn � M[üXnTYiQ_�tS~}ktoM[Y]naWXY?W\m�SVn
�tSVQ_K¬×St�VY]n]� �?Y & ��SVM0l^MVUXr[MÞWXMÞhTY]yPz~M\��e.MCWXYÿÙ nTYRUXMVh�SVQxÐ¦SVkiK^lNyaYiUÚhTY�SÞY�X\KNn_h��Y]UXkiKuSÞWXY�mXyaSÞQTYiluS~}ktoSVM
n_m�S��[Y]yPY]UdhTYÞU�oSVMal^K^U\Y�SVQ�Y]UdhTQTY0SVnLWXm�Stn]�qÓ�Y]n_h�SVk�SÁÙ nTY�SaWXKc'�k]m\l^W�SVW\YjWXY��CK^nTmXSVl^Km��S~}ktoSVMaW\M[n�W�StWXM[n
Yiy r[QTSVUXWXYin¤k]MVUgf_mXUdh�M�WXYF�tSVQTK�×St�[YiK^n]�VnTY]U\WXMRSVz�Y]U�SVn.�{K�×St�[Yil{hTQ�S~}k]SVQÉM�rVQ�×Si'�kiM�W�SVn.�VStQTK¬×Sg�[Y]KNn.W\m�SVn�S
WXmXSVn]�dM[mÞhTQ]�YinIS�h�Q]�Yin]�4YqSR�ÉK^r[m\Q�S�`?×Y yPM[nÖh�Q�StWXM�M�zXQ_K^yPY]K^Q_M�kiM[yaz�M[UXYiUdh�Y zXQ_K^UXkiK^z�SVlCWXMRk]MVUgf_mXUdh�M
WXYFW�SVW\M[n]�[W\Yih�YiQTyPK^U�StWXMqW\YxyPM{WXMLûÚmXY S��tSVQTK^S~}kVoSVMLWXM[n.W�SVWXMVnÉSVMql^M[U\r[MqW\M�yPY]nTyPM�n_Y
fTSLyË×S3X{KNyÝS\�
SVlÿ×Y]y WXY yPK^UXKNyaKm��SVQÀM�YiQTQTMRûÚm�SVW\Q�×SthTK^k]M�y ×Y]W\K^M�Yiy QTYiluS~}ktoSVM»ÎSVn�MVüXnTYiQ_�tS~}kVoMVY]n]�ÚûÚmXY�×Y k�StQ�SVkÿh�Y]Q_K��]SVWXM
z�Y]l^S�W\K^n_hg�SVUXkiKuS0WXYRk�SVWXSPz�M[Udh�MaSVMPk]M[yPz~MVUXY]Udh�YRzXQ_K^UXkiK^z�Stl¡�TY�Stnqn_Y{}kVoMVY]nLnTY]rVmXK^Udh�Yin]��Maz\QTM[üXlNY]yaS
W�S�SVU ×SVl^KNnTY�WXMVnLkiM[yPz~M[U\Y]Udh�YinqzXQ_K^UXkiK^z�StK^n n_Y]Q�×SPSVü�M[QTWXSVWXM�yÝStK^n WXYÿh|SVlNs�SVW�StyaYiUÚhTYV�
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�.K^r[mXQTS�`{��e�QTKNyaYiK^QTM�k]M[yPz~MVUXY]Udh�YRzXQ_K^UXkiK^z�StlªWXMPk]M[UÁf_mXUdh�MPWXYRW�SVWXM[ni�
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Ò UXW\Y]z�Y]UXWXYiUdh�Y]yPY]UdhTYqWXY n_m�S�U�SthTmXQTY_��S\�dnC×Y]Q_K^Y]n�W\Y W�SVWXM[n.h�Y]yPz�M[Q�SVKNnÉz�M{W\Y]y nTY]Q¤�CKNn_h|Stn¤k]M[yPM
mXy �VYihTM[Q]��e�M{WXY Ù n_Y�k]MVUXnTKNWXY]QTSVQ]��z�M[QqY�X{Y]yPzXl^MX��mXyEkiM[Ugf_mXUdhTMÝWXYjK^yaSVr[Y]U\n k]M[yPMam\yÝSPnC×Y]Q_K^Y�WXY
W�StWXM[n]�XhTY]UXW\Mµ´�zXK{X\YiK^n�WXYRluStQTr[mXQTS\�XYª¶�zXK{X\YiK^n WXYjSVl�h�mXQTS\�I��nTn_K^y<�XMPU�×mXyaYiQTM�WXYRk]MVyaz�M[UXYiUÚhTY]n
WXYinTn_Y��[Yÿh�M[Q n_Y]QX×SY´¸·i¶��CM[UXWXY�k�SVW�SjzXKcX{Y]l ×Y�m\yÝS�k]MCM[QTWXYiU�SVW�SjWXMÞyPY]nTyPMX�¤��k]M[U\n_h�Q_mÉ}kVoStM0WXYqh�SVl
�VYih�MVQ]��k|s�SVyaSVWXMPWXY " 
 �
ägãÓ� � â -,
�� ÀÁ ��S�z�SVQ_hTK^Q WXY�mXyaSPKNyÝStr[Y]yêüXK^WXKNyaYiUXnTKNM[U�SVlL×YjY�X{Y]k]m{h|SVW�S
kiM[y mXy nTK^yPzXlNY]n÷k]MVUXk�SthTY]U�S�}kVoSVM ÙaSVnAl^KNUXs�SVn�WXS�KNyÝStr[Y]U�nioSVM8KNUXnTYiQTKNW�SVn÷mXyaS�SVz�×M[nAS�M[m\hTQ�S
[�lTáÑßº¹RäÕæ���j=à�»^�Jæ�lklTá�¼Äà��%á��w���l�v´J´J´dþ ��k]M[yPMPyaM[nÖh�QTSVWXM�WXYRÐ£M[QTyaS0K^l^m\n_h�QTSth�K��tS\�\M[U\WXYjk]SVW�S
ûÚm�SVW\Q�SVWXMPQTYizXQTYinTYiUÚh�SamXy
zXKcX{Y]l �XU�S��ÉKNr[mXQ�SE¡{�

�ÉKNr[mXQTSE¡\��vxM[UXnÖh�Q_mÉ}kVoSVMaWXM0�[Yÿh�M[Q�K^yaSVr[Yiy?�

�*²!�*²®�*²m£ ¶�� ²³�^9�J�°��� �»� ±��H� � � �
� " 
 �
ägãb� � â -,
�� z�Y]QÖh�Y]U\k]YjS�m\y Y]n_z�S~}k]M\��k|s�SVyaSVWXM�
�� �\âJÌ�¬ä»/dâ � � � â -,
 � �ÿ�XûÚmXYH×Y�M�Y]n_z�S~}k]M

WXYHhTM{W�Stn�SVnAKNyÝSVrVY]UXn÷kimgfTS8WXKNyaYiUXn]oStM ×Y½´¾·T¶,zXKcX{Y]lNn]� YqY]n_nTYDY]nTzXS~}k]M8M[n " 
 �
ägã 
�� � � â -,
��
z�StnTn�Sty S�n_Y]QIQTYizXQTYinTYiUÚh�SVWXM[n�z~MVQ�z~M[UdhTM[n]�¤�,�ÉKNr[mXQTS�¹�yPM[nÖh�Q�S " 
 � ägã 
�� � � â -,
�� WXY�WXK^yPY]U\n]oSVMb¡
[£k]M[Q_QTY]n_z~MVUXWXY]UdhTY]n�SPK^yaSVr[Y]U\nLs\K^z�MVh{×Yÿh�K^k]SVn k]MVy ¡�zXK{X\Yil^n�þ�WXKNnTz�M[n_hTM[nLUXMÝQ_Y]nTz�Y]kÿh�K��[M�
�� �\âJÌ�¬ä�/dâ �
� � â -,
 � �ÿ��v StW�SÝz�M[Udh�MÝU\Y]n_hTY�YinTz�S~}kiM�Y]ûÚmXK��tSVl^YjSamXyaSaKNyÝStr[Y]y [Â�[Yÿh�M[QLK^yaSVr[Yiy ÀÁúþÿ�Le�Y]QTkiY]ü�YÿÙ
n_Y0ûCm\YPMVn " 
 �
ägã 
�� � � â -,
��0�~WXYi�CK^W\M?S÷Q_Y]r[mXl^SVQTKNW�SVWXYin�Y0nTYiyaYil^s�StUÉ}k�SVn�UXSVn�K^yaSVr[YiUXn]�ªhTY]UXW\Y]y S
SVrVQTmXz�StQTY]y0Ù n_Y�Ð£M[QTyaSVUXW\M�SVr[l^MVyaYiQ�SVWXMVnb[ �ÿå 	]� � 
 ã �ÁþxWXYjz�M[Udh�MVn UXMí
�� �\âJÌ�¬ä /dâ � � � â -,
 � �ÿ�
¢k£�¢k£m¿ �,��À�i¦_��­\�����k­�ÁÃ�x�¯®������.��§\�°­ ¤ ���Ö� « ��®��I��­

YLMVh|SgÙ nTY UXS��ÉK^r[m\Q�S
¹�ûÚmXY M�
�� �\âJÌ�¬äb/dâ � � � â -,
 � � U�oStMH×YxmXy YinTz�S~}kiMD×MVh�KNyaMqz�SVQ�S�StU�×SVl^KNnTY�WXM[n
W�StWXM[n]�ÓÒ nTn_M�Stk]M[Udh�Yik]Y�z�M[QTûÚmXY�SVlNr[mXyaSVn�kiM{MVQTWXYiU�SVW�SVni�ÀWXM[n�WXK�Ð£Y]Q_Y]Udh�Yin��[YihTM[QTYin]�Bz�M{WXYiy;hTQ�S#�iY]Q
KNU\Ð£M[QTyaS~}ktoM[Y]n Q_Y]WXmXU\W�SVUdh�Yin]��MaûÚmXY�nTYjWXYi�VY�S�nTYiyaYil^s�S~}k]SVnLûCm\Yjz�M{W\Y]y Y�X\KNn_hTK^Q�Y]Udh�Q_YjYil^Yin]��k]M[yPM
WXYinTkiQTKNhTMøU�S�n_Y{}ktoSVMHSVUdh�YiQTKNM[Q]�?��nTn_K^y<�ÉYiyîWXK��[YiQTnTMVnÞk�SVn_M[nÞz�M{W\YÝnTYiQ8×m\hTK^lFS?kiM[UXn_hTQTmÉ}ktoSVMHWXY�m\y
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�ÉKNr[mXQ�S�¹\���qy kiM[Ugf_mXUdhTMaWXY " 
 � ägã 
�� � � â -,
��0�\Ð£M[Q_yÝSVU\WXM0mXyaS�nC×Y]Q_K^Y�h�Yiyaz�M[Q�StlªWXYRK^yaSVr[YiUXnÀÁM[�Â_þTÃ ÅvÆ�Ç�È9Æ;ÉvÈ9Æ;Ê_ËÚ��UXM�
�� �\âJÌ�¬ä»/dâ � � � â -,
 � �ÿ�\kiM[y M[n�k]MVyaz�M[UXYiUÚhTY]n�zXQ_K^UXkiK^z�SVKNnb[ � � Y � £ þÿ�

UXM¬�VMÞY]n_z�S~}k]M\�\yPY]UXM[QFWXMjûCm\Y�M�MVQTK^rVK^U�SVl �[z�SVQTSjmXyaSjyPY]lNsXM[QIWXYinTk]Q_K_}ktoSVM�Y�SVU�×SVlNK^nTY�WXMVnxW�SVW\M[n]� � n
�VYih�MVQTY]nLü�SVn_YRWXY]nÖh�Y�UXM¬�[MPY]nTzXS~}k]Mak]M[UXnÖh�Q_mÀ×Ø WXM�nioSVMak|sXSVyÝStWXM[n WXYjvxM[yPz~MVUXY]Udh�Yin�e�Q_K^UXkiK^z�SVKNn]�
Ó�YinTn�SÝÐ£MVQTyaS\�~MÝM[üCf_YihTKN�VM�W�S÷SVU�×Stl^K^n_YjW\M[n�k]MVyaz�M[UXYiUÚhTY]n�z\QTK^U\k]K^zXSVK^nA×Y�Q_Y]WXmH�iK^Q�SaWXK^yPY]UXnioSVM

WXM�k]M[Ugf_m\UÚhTMÞM[Q_K^r[KNU�SVl¡�VM[m�WXKNn_h�Q_K^üXm�×Ø Ù lNMRWXY�yPM{W\M�ûÚmXY�S�U\MÁ�tS�üXSVnTYqWXY]n_k]QTYÿ�tS�yPY]lNsXM[QIM[n�z�SVWXQioM[Y]n
WXYq�VStQTKuS�}kVoSVMÞY�X{K^n_hTY]Udh�Yin�UXM[n W�SVW\M[n]� � eFvx��h�Y]Udh�S�Q_Y]zXQ_Y]n_Y]Udh|SVQ�Y�Y�X{zXl^KNk�SVQ S��tSVQ_KuS~}ktoSVM�hTMVh|SVl�UXM
kiM[Ugf_mXUdh�M<WXM[nRW�StWXM[n�k]M[y z�M[mXkiM[nR�[YihTM[QTYin�[£M[múz�SVWXQioM[Y]n�þ�UXS<UXM¬�tSAü�SVnTYt�Ý� �ÉKNr[mXQ�S�¹<yPM[n_hTQ�S
S�k]M[U\n_h�Q_mÉ}kVoStMX�ªz�M[Q�mXyaSPkiM[yÞüXKNU�S~}kVoStMalNK^UXY]SVQ]��WXMVn�UXM¬�[MVnq�[Yÿh�M[Q_Y]n�WXSaü�SVn_Y�[£Y]K{X\MVn|þÿ� � nqk]M[yPz~MgÙ
UXYiUdh�Y]nqUXY]nÖh|SÝU\MÁ�tSPü�SVnTY�U�oSVManTYiQ]oSVMak]M[Q_QTY]l^SVk]KNM[U�SVW\M[n]�xe.MCWXYÿÙ nTYj�VY]Qi�ªSVKNUXW�S�U�SP�ÉK^r[m\Q�S`¹X��ûCm\Y�S
�tSVQ_KuS~}ktoSVMRWXM[nIW�SVWXMVn�×YLyË×S�X\KNyÝS�UXS�WXKNQTYC}kVoSVM�WXM�k]M[yPz~MVUXY]Udh�Y � � �CûCm\YA×YLWXY_'XUXK^WXM�k]MVyaM�zXQTKNyaYiK^Q_M
kiM[yaz�M[UXYiUdh�Y�zXQTKNUXk]KNz�SVl�[¦zXQ_K^yPY]K^Q_M�z�SVWXQioSVMÚþÉWXY �tSVQ_KuS~}ktoSVMX�¤p�y n_Y]r[m\UXWXM�lNmXrdSVQi�ÚS�yÝSVKNM[QÉ�tSVQ_KuS~}ktoSVM
WXMVn�W�StWXM[nxW ×SgÙ n_YqU�SjWXK^Q_Y{}kVoStMjWXMjk]M[yPz�M[UXY]UdhTY � £ �CM�ûÚm�SVl�×Y�WXYiUXM[yPK^U�StWXMjn_Y]r[m\UXWXMÞkiM[yaz�M[UXYiUdh�Y
zXQ_K^UXkiK^z�Stl4[¦n_Y]r[m\UXWXMÝzXSVWXQ]oStMÚþxWXY��tSVQTK^S~}kVoSVM\�\nTYiUXWXMPUXY]kiY]n_n�SVQ_KuSVyPY]Udh�Y�M[QÖh�M[r[MVU�SVlÀSVM�zXQ_K^yPY]KNQTMX�

Ã � �;� � �7��� ¨E¤«ª Õ{Y fTS ÀÁx[�Â_þÓÃ ÅvÆ�Ç�È%ÄÅÄÆÄcÈ9Æ�ÇJË÷mXy kiM[Ugf_mXUdh�M?WXYÝWXSVWXM[ni�Ék]MVy WXK^yPY]UXnioSVM=ÈÀ�
M[U\WXY�k�StW�Sj�tSVQTK�×St�[Yil0Æ*ÉaÈ�[ËÊ³Ã �#È%ÄÅÄÆÄcÈÌÈ�þ0×Y�mXyÝS�nC×YiQTK^Yqh�Y]yPz�M[Q�SVl�k]MVUÚhTY]UXW\MrÍøM[üXn_Y]Q_�tS~}ktoM[Y]ni� � eFvx�
×YRM[ü\hTK^WXM0z�Y]l^S0k]M[yÞü\K^U�S~}ktoSVM0l^KNUXY�StQ WXYÔÆ*É ��S�nC×YiQTK^Y�hTY]yPz~MVQ�SVl¨ÎB�XYRmXyê�[YihTM[Q�Ï�SVn_nTMCk]KuStWXMX�

ÎN[�Â_þ4Ã � · ÀÁM[gÂ_þ�È [Z�[�c�Áþ
YiUÚh]oSVM Ð Ñ

ÀÁx[�Â_þ^Ò � Î³[gÂ_þ
Ñ É�Ó È [Z�[� `[þ

×YÞyPK^U\K^yPK���StWXM [
Ð
ÄÅÄÆÄ Ó WXY]U\MVh|S�mXyaS�SVyPM[nÖh�Q�SPM[mHnC×YiQTKNY�h�Yiyaz�M[Q�StlÂþÿ�L� �tSVQ_K¬×St�VY]l^ÎB�~k|s�SVyaSVW�S
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WXYÝzXQTKNyaYiK^QTM?k]M[yPz�M[UXY]UdhTY�zXQTKNUXk]KNz�SVl
[ eFv þÿ�j×Y�mXyaS�nC×YiQTK^Y�hTY]yPz~MVQ�SVl �ÉY]U\ûCmXSVUdh�M � �IMHzXQTKNyaYiK^Q_M
SVm{h�M¬�[Yÿh�M[QRW�SAyÝSgh�QTKm�ÞWXYPk]M¬�tSVQTK^SVUÉ}k]SAW\M[nRW�SVWXM[ni�.W\Y]nTkiQTYÿ�[YÝm\y z�SVWXQioSVMAY]nTzXSVk]K^SVl�WXY��VStQTKuS�}kVoSVMX�
��z�SVQ_hTK^Q�WXM0QTYin�×Ø W\mXMX� ÀÁAÒ � ÎB�\z�M{W\YÿÙ n_Y�M[ü\hTY]Q Q_Y]z�YihTK^QxM�zXQTMCk]YinTnTM�z�StQ�S�M[ü{h�Y]U\k{}kVoStMPW\MÞnTYir[mXUXWXM
eFvx���ªY0SVnTn_K^y;z~M[Q�WXKuSVUdhTYÞz�SVQTS�M[n�z�SVW\Q]oM[Yin�WXY0yÝStK^n�StlNh|SPM[QTW\Y]y [Â�[YiQ [!äw�Öj�Þ³äq�À`Vb[b���ü�þqz�StQ�S
yaSVK^MVQTY]nxWXYih�SVl^sXYin|þ �
�*²!�*²�£¨²!� Ã � �;� � ���l� ¦u§©¨E¤«ª
� eFvx�áz~YiQTyPKNhTY÷nTM[yPY]Udh�YAMúyÝStz~Y]SVyaYiUdh�Möl^KNUXY�SVQ0W\Y ÀÁ z�SVQTS½ÎB�8Z�×SöM�YqÜ�eFvx�áz~MVnTnTK�Ù

üXKNl^K�h|S�M<yaSVz�Y�SVyPY]UdhTM�U�oSVM÷lNK^UXY]SVQ�z�StQ�S÷S�M[ü\hTY]UÉ}ktoSVMAWXMAk]M[yPz�M[UXY]UdhTY0zXQTKNUXk]KNz�SVl|[®Y�ÜBeFv þÿ��Ò nTnTM
z�M{W\Yan_Y]Q�kiM[UXn_Y]r[mXKNWXMøkiM[y5S?m\hTK^l^Km��S~}ktoSVMAWXYÝm\yÝSAQTYiWXY�UXYimXQ�SVl�SVQÖh�Km'Xk]KuStl%[ J Yq��þjSVm\hTMdSVn_nTMCk]KuSÁÙ
hTKN�tS\�dyÞmXl�h�KNk�SVyaSVW�SVni�[k]MVy�S�zXQ_Y]n_Y]UÉ}k]S�WXYLmXyÝSRk�StyÝSVWXS�WXYLrdSVQ_rdSVlNM [Ë×`lÕæ|ß»Þ�lq�;�v´#´��Áþ:[gäw�ÖjaÞ�ä��
`VbVb���ü�þ_[Ë×wjml©Ý�Ø�à��ÙjÌlTái��j�Ú­ä��ç�h´J´[bdþ �\k]MVyaM�Y�X{YiyazXlNKm'�k]SVWXM�U�S��ÉKNr[mXQ�S�cC�
�qn�JÄYL��n�n]oSVMHkiM[UXnÖh�KNhTmÀ×Ø WXSVnÞz�M[Q0k]M[yPz�M[UXY]UdhTY]n0ü�×SVn_K^kiM[n0k|s�SVyaSVWXM[n0W\Y÷UXY]mXQÁ�M[UXKNM[n]�Ãp­X{KNnÖÙ

hTY]y UXS�l^KNhTY]QTSth�mXQTSaKNyazXlNY]yPY]Udh|S�}kVoM[Yin�Y0zXQ_M[z~MVn_h|Stn�WXYÞQTYiWXY]nRUXYimXQ�StK^n�SVQÖh�Kc'�k]K^SVK^nLk]M[y;WXKNÐ£YiQTYiUÚhTY]n
hTM[z~MVl^M[r[K^SVn]�.yaMCWXM[n�WXY÷zXQTMVz�SVrdS~}ktoSVMX�Iy�×Yih�MCWXM[n�WXYASth�mXSVl^Km��S~}ktoSVMøWXY÷z�Y]n_M[n0Y÷h�QTYiK^U�StyaYiUÚhTMX�ú��n
J Yq�qnFm\n�SVW�Stn�UXM�y�×Yih�MCWXMÓY�ÜBeFvx���CûÚmXY�h��Y]y nTm�SRh�M[z�M[l^MVr[KuS�yPM[nÖh�Q�StW�S�U�Sj�.K^r[mXQTS�c{�Ún]oSVM�QTYiWXY]n
Û�ÜBe¿[ò�E	 å �®�qå�â#& 
 ãÓ� 
 ã�� 
 �0�¦ã�ä3� þjSVm\h�M[SVnTn_M{kiKuSthTKN�tSVn É [¦WXYÿh|SVlNsXY]nÞn_M[üXQ_YAJÄYL��n0Y]y [ËÛLlÕÞ�ÞNß æ�� à
�Ù×%æ�»�¼�l©æ��C�v´#´d`[þTþ �­YLY]nTnTSVn Q_Y]WXYin]�Ck�SVW�S�UXY]m\Qg�M[UXKNMjz�M[n_nTmÀ×Ø mXy z�Y]nTM�SVnTn_M{kiKuSVW\M�S�k�SVW�S�Y]Udh�QTSVW�S
Q_Y]k]YiüXK^WXS�WXM[n�UXYimXQg�M[U\K^M[n�WXS�k�SVyaSVW�S�StUÚhTY]Q_K^M[Qi� � n_M[yÝSgh�×M[Q_K^MÝW\Y]nTnTSVnRY]Udh�QTSVW�SVni�ÀyÞmXl�h�K^z\l^K^k]SVW�SVn
z�Y]lNM[nBz~YinTM[n.k]M[Q_QTY]n_z~MVUXWXY]UdhTY]n�×YFz~M[Q�nTmXSL�[Y_�V�ÚS �tSVQTK�×St�[YilCW\YxY]UdhTQ�SVW�SLWXYxm\yÝS Ð£mXUÉ}ktoSVM�ûÚmXYFÐ£M[QTUXYik]Y
SAn�S\×Ø W�SAWXM�UXYimXQg�MVUXK^MX�BûÚmXYanTY]QX×S?zXQ_M[z�SVr[SVW�SAz�SVQ�S<zXQ�×M3X\KNyÝS÷k]SVyÝStW�S<WXS<Q_Y]WXYt�ApInÖh|SAÐ£mXUÉ}kVoStM,×Y
k|s�StyÝSVWXS�WXY�Ð£mXUÉ}ktoSVM�WXY�Sgh�KN�tS~}ktoSVMRWXM�UXY]mXQÁ�M[UXKNMX�iÜ�m�SVUXW\M�Ð£mXU.}kVoM[YinxU�oSVM�l^KNUXY�StQTY]ni�dk]M[yPMjSRÐ£mXU.}kVoSVM
n_K^r[yPM[K^WXSVl�M[m<S0h�SVUXr[YiUdh�YRsXK^z�Y]Q_ü�×M[lNK^k�S{�{nioSVMÝStWXMVh|StW�SVn k]MVyaMÞÐ£mXU.}kVoSVM�WXY�SthTKN�tS~}kVoStM0WXY�mXy WXYÿh�YiQÖÙ
yPK^U�StWXMjU\Y]mXQÁ�M[UXK^M\�\MÞyPY]n_yaM�SVWXûÚmXK^Q_K~m\yêkiM[yaz�M[QÖh|SVyPY]Udh�MjU�oSVMÞlNK^UXY]SVQIY]y QTYiluS~}ktoSVMuÎSVn�Y]Udh�QTSVW�SVn
Q_Y]k]YiüXK^WXSVn]�
� nÝzXSVQg�SVyPYihTQTM[nPW�SúQTY]W\YM[¦z�Y]n_M[nÞÝ z�M[luSVQ_K��]SVWXM[Q_Y]n Ê þ�nioSVM SthTm�SVlNK���StWXM[n�WXmXQTSVUdh�Y�Múh�Q_Y]K^UXSgÙ

yPY]Udh�M\��M[üÚf_Yih�K��tSVUXWXMöûÚmXYAM[n0�tSVl^M[Q_Y]n0WXYinTY fTSVWXM[nPU�Sök�SVyaSVW�SHWXYAn�S\×Ø W�SHnTY fTSVy M[ü{h�K^W\M[n]��e.SVQ�S
ûÚmXYjK^nTn_Man_Y
fTSÝz�M[n_n�×Ø �VY]l ��KNn_hTM'×YV��z�StQ�SaûÚmXY�U�oSVMas�SÁfTS � � ��ß ���:9� ��H�*à W�SPJÄYL����×YjUXYik]YinTn�×StQTK^MaûÚmXY�M
U�×mXyPY]Q_M�WXY�StyaM[nÖh�QTSVn�mXn�SVWXSVnqU\MPhTQTY]KNU�SVyPY]Udh�M\��UXMaz\K^M[Q�k�StnTMX��nTY fTSan_Y]yPY]l^sXSVUdh�YjSVM�U�×mXyaYiQTMPWXY
z�StQg�SVyPYihTQTM[nFW�S�Q_Y]WXYt�\nTYiUXWXM0ûÚmXY�ûÚm�StUÚhTM0yÝStK^M[Q�MÞkiM[Ugf_mXUdhTMÞWXY�SVyPM[nÖh�Q�Stn]�CyÝSVKNnIM�h�Q_Y]K^UXSVyaYiUdh�M
×Y�Ð¦SVkiK^lNKNh|StWXMX�.pIyêQTYiWXY]n kiM[yaM�SÞWXSP�.K^r[mXQTS0c{�{mXn�SVWXS�U\M»YqÜBe�vx�j�XM�U�×mXyPY]QTM�WXY�z�SVQÁ�SVyaYÿh�Q_M[na×Y
W�StWXM[n�z~MVQ]�
áãâ ù ô � ÷¢ë ø ð ù�ú ð ù ðgï �_ú ë ù ü �Rö_� ì ��úÁ�Rú ð ù¡� ÿ	 úÁ�|úÁ�|ø ð ú ð�� ù=þ� ëRë ù ì|ð ù ìRë ù�ø ð ö ðòî3ó ú ë ù ü �RöÖ� ì �_úÁ�Rú ð4ðòü:ñ ø ��úg� �äãâ8�#ë�÷ ��ø ó � ��ú ë ø ÿð � ì��ið ù ë �_ù®ù ë ö ó ��ú ë � � ìxô � ÷�ë ølö ë�ü ù ñ � ü:ñ®ð��>�_ð ø � ÷�ìRðòü:ñ®ðNó�� � � ÷ �På �æ � þ� ë ö ë�ühô�ð ø ��çðòü ö ó � � ��ø �©ø ð ù � ÷¢ñ �_ú ë ù�ù¡� ñ®ó ù õ � ñiÿë ø ó�ë ù �
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`�È*è¾Ýx¹Ùè¾ÝéÈçÈ [Z�[�¢¡dþ
M[U\WXYºÈê×Y�MÃU�×m\yaYiQTMúWXY�UXYimXQg�MVUXK^MúW�SVnak�SVyaSVW�SVnPWXY?Y]Udh�QTSVW�SÃY?n�SX×Ø W�S\�xYêè ×Y?MÃU�×mXyaYiQTMúWXY
UXYimXQg�MVUXK^M[nRW�Stn�k]SVyaSVW�SVnRY]n_k]M[U\WXK^W�StnÞ`÷Y�¡{�eÜ�m�SVU\WXM?M<U�×mXyPY]Q_M<W\YaYiUÚhTQ�SVWXSVnjQ_Y]kiY]üXKNW�SVn�z~YiluS
Q_Y]WXYt�¤YÝkiM[UXnTYiûÚmXY]Udh�YiyaYiUdh�Y÷WXYaUXY]mXQÁ�M[UXKNM[n�U�Stn�k�StyÝSVWXSVnjW\YÝY]UdhTQ�SVW�S?YÝn�S\×Ø W�S\��n]oStMøyÞmXK�h�M<Y]l^Y Ù
�tSVWXMVn]�Fs�×SHmXy SVmXyPY]UdhTMDY�X\kiY]n_nTKN�VMÃWXMúU�×mXyPY]Q_MHWXYAz�SVQg�StyaYÿh�QTMVn]�FM[üXQTKNrdSVUXW\MHûCm\Y<Múk]MVUgf_mXUdh�M
WXYaSVyPM[n_hTQ�S÷mXnTSVW�SVnjUXM<hTQTYiK^U�SVyPY]UdhTM?n_Y
fTS\�.UXM?y?×Ø U\K^yPMX��K^rVm�SVl^yPY]UdhTY0UCm\yaYiQTM[n_MX�Én_M[üÃz�Y]U�S<WXY
nTSth�mXQTS~}kVoStMPWXSaJ Yq��WXm\Q�SVUdh�Y�M0h�Q_Y]K^UXSVyaYiUdh�MX�

�ÉK^r[m\Q�S�c{�CYqÜBe�vx�j��QTY]W\Y�U\Y]mXQTSVlÀz�SVQTS�yaSVz�Y�SVQ kiM[yPz~M[U\Y]Udh�YinLz\QTK^U\k]K^zXSVK^n UªoSVMalNK^UXY]SVQTYin]�
e.SVQ�SPY�X{Y]kim\h|SVQLM�YqÜBe�vx�j��SaJ Yq� mXnTmXSVl^yPY]Udh�YH×Y�Ð£M[QTyaSVW�S0z�M[Q ¡Pk]SVyaSVW�SVn�WXY�UXY]m\Qg�M[UXKNM[n

YinTk]MVUXWXK^WXSVn.YiUdh�QTYFmXyaS k�SVyaSVW�S�WXYIY]Udh�QTSVW�SLYFm\yÝS�k�SVyaSVW�S WXYFn�S\×Ø W�S\� � n�UXY]mXQÁ�M[UXKNM[nBW�SLk]SVyaSVW�S
YinTk]MVUXWXK^WXSaY]UdhTQTYÞSPY]Udh�QTSVW�SPYjMardSVQTr[SVl^MX�{h|SVyÞü�×Y]yEk|s�SVyaSVW�SPWXY�k�SVyaSVW�S�WXY�kiM{W\Km'�k]S~}kVoSVM�è�Y�W�S
k]SVyÝStW�S Y]nTkiM[UXWXKNW�SqYiUdh�QTYFMLrdSVQTr[SVl^M Y�SLnTSX×Ø WXS\�gh�SVyÞü�×Yiy�k|s�SVyaSVW�S�WXYFk�SVyaSVW�S WXYFWXYik]MCWXKm'�k]S~}kVoStMHè
h��Y]y Ð£mXUÉ}ktoM[Y]njWXY�SthTKN�tS~}ktoSVM�U�oStM�l^KNUXY�StQTY]ni�Ap�UXûÚm�SVUdh�MHM[njUXY]m\Qg�M[UXKNM[n�W�SVn�k]SVyaSVW�SVnjWXYÝYiUÚhTQ�SVWXS\�
rdStQTrdSVlNM�Y�n�SX×Ø W�S\�dz�M[nTn_mXY]y S�Ð£mXUÉ}kVoStMjKNWXY]Udh�KNW�SVWXYt�ÚM[malNK^UXY]SVQ]�Vk]M[yPM�Ð£mXUÉ}kVoStM�WXYLSthTKN�tS~}kVoStMX�¤Ó�Yÿ�{KNWXM
SAK^n_nTMX�.S?J Yq� yPM{WXYiluS÷mXyaS÷k]M[yPz~MVnTK_}ktoSVM<WXYPÐ£m\UÉ}kVoM[Yin]��� QTYiWXY»Y�ÜBeFvx�
WXYÝcAk]SVyaSVW�SVnRh�Yiy
È U ×M[n�U�S?k�SVyaSVW�S�W\YÝY]UdhTQ�SVW�S{��ë?U�×MVn�U�S?hTY]Q_k]Y]KNQ�S�k]SVyaSVW�St[£rdSVQ_rdSVl^Mdþÿ��Y\È U�×M[njU�Søn�S\×Ø W�S\�<�
k]SVyÝStW�SqWXYxn�SX×Ø W�S�WXYÿ�[Y QTYizXQTMCWXmH�iK^Q.M[nÉn_K^U�SVKNnÉWXYxY]Udh�QTSVW�S�SVz\QTY]n_Y]Udh|StWXM[nFS�QTYiWXYV�É�%QTYiWXYÑYqÜ�eFvx�
z�Y]Q_yaK�h�YFSLkiM[yPzXQTYinTn]oStM�ìtQTYiWXmÉ}ktoSVM�WXY�W�SVWXM[n�z�M[QTûÚmXYt�[mXyaS��VY:� StzXQTYinTY]Udh�SVW�S�mXyaSLYiUdh�Q�StW�S`ÎSLQTY]W\YV�
Yin_h|S ×mXlNhTK^yaSÝWXYi�VYaÐ£M[Q_UXY]kiY]Qjk]M[yPMAQTY]n_z~MVn_h|S?UXM[n�nTY]m\n�UXYimXQg�M[U\K^M[n�WXYPn�SX×Ø W�S\��S?yPY]n_yÝSAY]Udh�QTSVW�S[¦SVm\h�M[SVnTn_M{kiKuS~}ktoSVMÚþÿ����n�Y]Udh�QTSVW�SVnRY]y m\y Y]n_z�S~}k]M �îíò/#� ��
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WXYFs�SVü\K^l^KNW�SVWXYin]��YqYinTnTSH×SVQTY]S\�3oÉSth�SVUXKÚYÕY�S#qgSVyÞm\Q�S@[!â�æçâåæ��kj9à%�Õæ�×%æRßT¼�l©æ��V`Vb[bJ¡[þBStzXQTYinTY]Udh�SVy
mXyaS�hTM[z�M[l^M[rVKuS�nTYiyaYil^s�SVUdhTY�SÞSVWXMth|SVW�S�UXM�vFÙdY�ÜBeFvx��z�SVQTSjh�QTSVUXn_Ð£YiQ]�YiUXk]K^SÞWXY�s�StüXK^lNK^W�SVW\Yqz�StQ�S
mXy�Q_M[ü.�M�sÚmXyaSVU�×MVK^WXYIWXY `Vb�Ó � �x� � n.WXSVWXM[nÉSVU�SVlNK^n�StWXM[nBn]oSVMqY]Ud�CKuSVW\M[nÉz�M[Q�nTY]U\nTM[Q_Y]n�l^MCk�Stl^K��]SVWXM[n
U�Stn¤f_m\UÚh�SVn�WXM�QTM[ü��MX�
Z�×SLU�Sø×SVQ_Y�SLWXYxQ_Y]k]MVUXsXY]kiK^yPY]Udh�MqWXYxrVY]n_hTM[nÉYFz�SVW\Q]oM[YinÉY]y�KNyÝSVrVY]UXni�tz�M{W\YÿÙ n_Y�kiKNh�SVQ.MLh�QTSVü�SVlNsXM

WXY��xl^SVk�qÝYjZVYizXnTM[U�[!ÝNãåækÚ:×Ôà��3Þ�»:�Öá����å�v´J´J�[þÿ�XûÚmXYRzXQ_M[z�oM[Yiy M�mXnTMPWXMPeFvx� z�StQ�S0QTY]SVl^Km��S~}ktoSVM
WXY �¦ãTâ,� e ��� -�Y � â#�Z��5,��� -�WXYFM[üCf_YihTM[n¤StQ_h�KNk]mXl^SVWXM[n_ètMqQTYik]M[UXs\Y]k]KNyaYiUdh�M�W\YFÐ¦SVkiY]n.k]M[y�mXn_M�WXM�eFvx���
zXQ_M[z�M[n_hTM�WXY�J�M[yaW\s�SVUXK|[ËlTáÑßT¹Rä|æ���j��Àþÿ��YÞz�M[QRÕCK^y=Y0M[m\hTQTM[n`[ü�Öjdß npowq>sut��B`Vb[bVbdþ�è~M÷yaMCWXY]lNM
WXY�Q_Y]WXmÉ}ktoSVM<WXK^yPY]UXn_K^M[UXSVlÉU�oStM?lNK^UXY]SVQ�ü�SVn_Y�SVW\M?UXM YqÜ�eFvx� WXYTv�Q�SVyPY]Qi�Àz�SVQ�SAk]MVyazXQ_Y]n_n]oSVM<WXY
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KNyÝSVrVY]UXni�dzXQTM[z�M[nÖh�M�z~M[QFÓ�Y�Û?Y]Q_n�Y�vxMVhThTQTYil^l�[Ë¹|ÞNß Þ�l���à'ÚTáRâTâkl©Þ�ãåã����v´#´J¡dþ�èÚYLMjy ×YihTM{W\Mjz�StQ�S
Y�X\Yik]mÉ}ktoSVM'WXMxY�ÜBeFvx� nTM[üXQ_Yöz�SVWXQioM[Y]n��CK^n_m�SVKNn]�Lk]M[yPM M[üCf_Yÿh�MX��Ð¦SVk]YinAYHy?oSVMVn]��zXQTMVz~M[nÖh�M�z�M[Q
vxs�Stl^yPM[UXW÷YjORKNQ�SVQ_W [ÌÚ­ä|æÕã�ß�á���¹
à���jml©æ�lk¹��ç�v´J´#´dþÿ�

YLMÞnTYir[mXUXWXM�r[QTmXz�M�W\Yqh�QTSVü�SVlNsXM[nFY]nÖh�mXW�StWXM[n WXYin_h�SVk�SVy0Ù n_Y�SVûÚmXYil^Yin QTYiluSVkiK^M[U�StWXM[nFSVM�Q_Y]kiM[U{Ù
sXYik]KNyaYiUÚhTMAWXY0r[Y]nÖh�M[nRY�SVM �¦ã_â,� e ��� -�Y0yaMCWXY]l^SVr[Yiy;WXY�M[üÚf_Yih�MVn�YPy<oSVM[n�Y]y KNyÝSVrVY]UXni�ÞÓ�Y]UdhTQTY
Yil^Y]njz~MCWXY Ù nTYÝk]KNh�SVQjS�zXQTMVz~M[nÖh|S�W\YAv SVyPz~M[n�[ÌÚ­æRßT»­á`�X�.`Vb[bJ¡[þ�z�SVQTS�yPM{WXYiluSVrVY]y WXYÝy?oSVMVn�Y
M[üÚf_Yih�MVn�U\M?YinTz�S~}kiM�¡VÓÞ��k]M[y M?M[üÚf_Yih�K��[M<WXY�QTYik]M[UXs\Y]k]YiQjKNUdh�Y]U.}kVoM[YinjWXY�yPM¬�{KNyaYÿh�MHèBMAh�QTSVü�SVlNsXM
SVz\QTY]n_Y]Udh|StWXMÃz�M[QPÓ�M[QTU\Y]Q�[Ë¹%á�lk�|Þ�lq�Ñ�v´#´#¹ÚþÞyaMVn_h�QTSHmXy K^Udh�YiQTYinTn�StUÚhTY�y�×YihTM{WXMúz�SVQTSúQ_Y]kiM[U{Ù
nÖh�QTm.}kVoSVM�WXYLr[Y]nÖh�M[nFUXM�Y]nTzXS~}k]M«¡[Ó,�CK^QÖh�m�Stl¡�ÚSRz�SVQ_hTK^Q�WXM �¦ãTâ,� e ��� -ÞWXYLy<oSVM[nIY]y nC×Y]QTKNY]nIWXYLK^yaSVr[YiUXn
UXMAYinTz�S~}kiMø`tÓÞ�ª��SVm\hTM[Q�S÷zXQ_M[z�oM[Y0MAmXn_M?W\Y0mXyÝS÷lNm\�tS�k]M[y;yÝSVQ_k�SVn�kiM[l^MVQTK^WXSVn�z�SVQTS�Y]nÖh|SVü�Y]lNYÿÙ
kiY]Q�S÷k]M[Q_QTY]n_z~MVUXW��Y]U\k]KuSAY]UdhTQTY�z~MVUÚhTM[nRW�S÷y?oStM÷QTY�Stl�Y0WXMAyaMCWXY]lNM��CK^Q_hTm�SVl4¡VÓÞ� � m\h�Q_M[n�h�QTSVü�SVl�Ù
sXMVn�SVzXQ_Y]n_Y]Udh|SVU\WXM÷WXKNÐ£YiQTYiUÚhTY]n�Stü~M[Q_W�SVr[YiUXn�zXSVQ�SÝyPMCWXY]l^SVr[Y]y
WXYÞyPMÁ�CKNyaYiUÚhTM[n«[ÌÚTáRä|Þ��±npo�q>sut��
�v´#´]¼[þ:[gãîjÌ�ÄàLKc¼Äà0ä�¼Õæ������.`VbVb[bdþ�Y�z�SVQTS<Q_Y]k]MVUXsXY]kiK^yPY]Udh�M<WXYPr[Y]nÖh�M[n�Ð£M[QTSVy SVUXSVl^KNn�SVWXMVn]�ÀyaSVn
SVnRh{×Yik]UXKNk�SVnjY]yPzXQTYirdSVW�Stn]�ÉkiM[yPM?z�M[Q�Y�X{Y]yPzXl^M\� 5,�!/]/ 
 � � âVã e ä3" � ä:/ 
 å ��[!z�ÛøÛøþ»[Ì�JâilTáRÝ­Þ�ã
npoPq>s�t���`Vb[bd`[þ_[®ß ækÚ4ã0Þ�æ���npo q>sut��I`VbVb��Áþ�Y '�lNhTQTMøW\YÞvRSVl^yaSVUl[�×ÑáRä|ã0Þ�lL�4�v´J´J¼[þÿ�.Y]n_h]oSVMøÐ£M[QTS?WXM
YinTk]MVz~MPWXY]nÖh�YRh�QTSVü�SVlNsXMX�
e�M[QE'�y?�I�tSVl^YAnTSVl^KNY]Udh|SVQ�ûCm\Y?U�SöY�XChTQ�S~}ktoSVMDW\Y?z�StWXQ]oM[Yin�WXY?yPM¬�CK^yPY]Udh�MHWXY<K^yaSVr[YiUXn0k]MVy

MAy�×Yih�MCWXM<vFÙdY�ÜBeFvx���ÀU�oSVMË×Y�UXYik]Y]n_n�×SVQ_K^M<ûÚmXY�s�SÁfTS÷yaMCWXYiluSVr[Yiy;W\M[nRM[üCf_YihTM[nRM[möyaM¬�CK^yPY]UdhTM[n
SVUXSVl^KNn�SVWXM\�xMwûÚmXYøhTM[QTU�SDMwy�×Yÿh�MCWXMÃzXSVnTn]×Ø �[Yil�WXYøn_Y]Q÷StzXl^KNk�SVWXMúnTYiy SVl�h�YiQ�S~}ktoM[Y]naY]y nC×Y]Q_K^Yin�WXY
KNyÝSVrVY]UXnRk]MVUÚhTY]UXW\MHûCmXSVl^ûÚmXYiQ�hTK^z�M�WXYPyaM¬�CK^yPY]UdhTMX�÷��lÿ×Y]yùWXK^n_nTMX�.mXy Ð¦Sth�M?K^yPz~MVQ_h|StUÚhTY ×YaûÚmXY
U�oStM�Ð£M[Q�SVy;Y]UXkiM[Udh�QTSVWXM[n�h�QTSVü�SVlNsXM[n�U�S÷üXKNüXl^KNM[r[QTSi'�SaYin_hTmXW�SVW�S{��ûÚmXY�z�M[nTn_K^üXKNl^K�h|SVn_nTY]y;S÷SVU�×Stl^K^n_Y
U�oStM8lNK^UXY]SVQ]�qSth�QTS��I×Yin?W\M7YqÜ�eFvx�j�LW\YDr[QTSVUXWXYin?kiM[Ugf_mXUdhTM[n?W\Yú�tSVQ_K¬×St�VY]K^n [£yÝStK^n÷WXYDcVbdþ ��nTYiy
UXYik]YinTnTKNW�SVWXY0W\YÞmXyaSÝzXQC×Y Ùa'�l�h�QTSVr[Y]y=WXMVn�W�SVWXMVn�k]M[yáM�y�×YihTM{WXMÝeFvx����kiM[yaM�SVzXQTYinTYiUÚh�SVWXMAz�M[Q
zLnTK^Yis [!ä��Ùj�Þ³äq��`VbVb���ü�þIY�z~MVQ Ó�Y¬Û?YiQTn YRvxMthTh�Q_Y]lNl4[Ë¹|ÞNß Þ�l���à�ÚTáÑâTâil©Þ³ã0ã.�;�v´#´J¡dþÿ�NoÉSVl~h|SVQ_YiÐ¦S
hTM[QTU�SÁÙ nTY�z�M[n_n�×Ø �VY]lBk]MVy M�y�×Yÿh�MCWXMPvFÙZYqÜ�eFvx�j�
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Ü�m�SVU\WXMÃn_Y<hTY]y UXYik]Y]n_nTKNW�SVWXY?WXY?Y�X{Y]k]m{h|SVQaM�YqÜ�eFvx�;nTM[üXQ_Y?WXSVWXM[nPY]y mXyaSöWXK^yPY]UXnioSVM
WXY<M[Q_WXY]y Yil^Yi�tSVWXS\�xs�×SúmXy SVmXyPY]UdhTMDkiM[UXnTKNWXY]QX×St�[YilqU\MÃU�×mXyPY]Q_MúW\Y?z�StQg�SVyPYihTQTM[nu[¦z�Y]n_M[npÝ�z�MtÙ
l^SVQTKm��SVWXMVQTY]n�þÝSVn_nTMCk]KuStWXM[n<SVM[n÷UXYimXQg�MVUXK^M[nAW�S'J Yq����p�y kiM[UXn_Y]ûUTmÀ�Y]UXkiKuS�WXK^n_nTMX��s�×S�h�SVyÞü�×Yiy S
UXYik]YinTnTKNW�SVWXY0W\YÞm\h�KNl^Km��S~}ktoSVM�WXYÞmXyaSÝyaSVK^M[Q�ûÚm�SVUdhTK^W�SVW\YÞWXY0SVyPM[nÖh�Q�StnLhTY]yPz~M[QTSVK^nLU�S÷SVU ×SVl^KNnTYV��S
'�y�WXYAûCm\Y?YinTnTY<U�×mXyPY]Q_Mí'XûCm\Y?zXQX×MiX{K^yPMx[¦M[m'yPY]UXM[Q�þ�WXMúU�×mXyaYiQTMHWXYAz�StQg�SVyPYihTQTM[n0W�SúJ Yq�
[gäw�ÖjaÞ�ä��I`tb[b���ü�þ �8Õ\SVü�YÿÙ n_Y?ûÚmXYt�xWXYiz~YiUXWXYiUXWXMwW�SúSVzXlNK^k]S~}kVoSVM\��Stl^r[mXyaSVn��VY:�iY]nÝUªoSVM�×YAz�M[nTn]×Ø �VY]l
SthTY]UXW\Y]Q0S<Y]nTn_Y÷QTYiûCm\K^nTK�h�MøW\YÝyaSVUXY]KNQ�S<Q�S#�iMI×St�[Yil¡�¤yPY]n_yaM?nTM[ü M�QTK^n_k]M?WXY�n�Sgh�mXQTS~}kVoSVM�W�SøJ Yq�
YHU�oStM M[ü\h�YiUÉ}kVoStM'WXS�Q_Y]WXm.}kVoSVM�WXKNyaYiUXnTKNM[U�SVl � �qlÿ×Yiy WXKNnTn_MX��SwKNUÚhTQTMCWXmÉ}ktoSVM WXYHyaSVK^n÷StyaM[nÖh�QTSVn
SVm\yaYiUÚh�SÞWXYRyÝStUXY]KNQ�SÞY�X{zXQ_Y]n_nTKN�tSPSVn WXYiyÝSVU\W�SVn z�M[Q k�SVzXSVk]KNW�SVWXY�kiM[yaz\m\h|SVkiK^M[UXSVlªY�z�M[Q h�Yiyaz�M
WXYRzXQ_M{kiY]n_n�SVyPY]Udh�MPz�SVQTS�SPY�X\Yik]mÉ}ktoSVMÝWXSPStU�×SVl^KNnTYt�
�qnTnTKNy?�dûÚm�StUXWXM�MRkiM[Ugf_mXUdh�M�WXYLW�SVWXMVnFMVQTK^rVK^U�SVlÚh�Yiy yÞmXK�h|SVn�W\K^yPY]UXnioM[Y]nÄ[£�tSVQ_K¬×St�VY]KNn|þÿ�dy�mXKNhTM[n

SVm{h�M[Q_Y]n�M[z\h�SVy z�M[QE'�lNhTQ�SVQ0Múk]M[UÁf_mXUdh�MwStUÚhTY]nPWXY<QTY�Stl^K��]SVQ�SúSVU�×SVlNK^nTYÝz~Yil^Múy�×Yÿh�MCWXM Y�ÜBeFvx���
mXnTSVUXWXMRh{×Yik]UXKNk�SVnIz�StQ�S�QTYiWXmÉ}kVoStMX�Úk]M[yPMRMjeFvx� [!ÝTáRâTÞ�ãåäRá npo�q>sut��{`Vb[bJ¡�è]äw�ÖjaÞ�ä��Ú`tb[b���ü�þ ��Û�Stn]�
WXYÿ�CK^WXM<SVM÷Ð¦SthTM<W\M<y ×YihTM{W\M?eFvx��nTYiQRl^K^U\Y�SVQi�Àk]M[yPM��CK^n_hTM�StUÚhTY]Q_K^M[Q_yaYiUÚhTYV�ÀmXyaS÷nTKNyazXlNKm'�k]S~}kVoStM
KNUXWXY]n_Y
fTSVWXS�WXS��tSVQ_KuSVüXKNl^KNW�SVWXYLY�X{K^nÖh�YiUÚhTYjU\M[n�W�SVWXM[n�z�M{W\Y�Y]n_h�SVQ�nTYiUXWXMÝKNUdh�QTMCWXmH�iK^W�SÞUXSaSVU ×SVl^KNnTYV�
Ó�YinTn�SwÐ£M[Q_yÝS{�LkiM[y M'vFÙdY�ÜBeFvx� h�Yiy�Ù nTYöSwzXQ_Yih�YiUXn]oStM8WXYHY�X{Y]k]m{h|SVQ<S SVU�×Stl^K^n_Y�WXKNQTYÿh|SwY

hTMVh|SVlNyaYiUdh�YIU�oSVMql^K^U\Y�SVQBWXY�W�SVWXM[n.Y]y�WXKNyaYiUXn]oM[YinÉWXY�M[QTW\Y]y�Y]lNYi�tSVW�S\�tk]M[y�MqmXnTM�W\YxmXy�k]MVUgf_mXUdh�M
WXYuY�ÜBeFvx��nPk�StnTk�Sgh�Y�StWXM[nÝn_mXk]YinTn_KN�tSVyPY]Udh�Yt� �[Y]Qa�ÉKNr[mXQ�Sí�\�8�áSVQTûÚmXK�h�YihTmXQ�S�×YAk]M[yPz~MVn_h|Söz�M[Q
WXMVK^nRY]nÖh�×SVr[KNM[n]��QTY]W\mÉ}kVoSVM?YÝY�X\zXSVUXn]oStMX� � njW�SVWXMVn�[£K^yaSVr[Y]U\n|þ�n]oSVM?WXY]kiM[yPz~M[nÖh�M[njY]yùmXyaS<nC×Y]Q_K^Y
WXY�z~YiûCm\Y]U�SVnjfTStUXY]l^SVn]�LSVn�ûÚm�StK^nÝn_Y]QioSVM QTYiWXmH�]KNW�SVn�YøSVr[QTm\z�SVW�SVnÝnTmXkiY]nTn_KN�VY]yPY]Udh�Yúz~YiluSVnaQTYiWXY]n
YqÜ�eFvx��UXM �,�_� ��H� � �¯� � � � � ß 9� ��H� ����Mb'�U�SVl�WXYinTn_Y�Y]nÖh�×SVr[KNMX�ÚM�UXYimXQg�MVUXK^M�WXYLrdSVQTr[SVl^MRW�S'×m\lNh�KNyÝS
Q_Y]WXY«Y�ÜBeFvx� Ð£M[QTU\Y]k]YiQ�×SÝMazXQTKNyaYiK^Q_MPkiM[yPz~M[U\Y]Udh�YjzXQTKNUXk]KNz�SVlÕ[¡vFÙdY�ÜBeFv þÿ�åYqMÝn_Y]r[m\UXWXM÷Y]nÖh�×SVrVK^M
[ ����� ��H� � � � � �]· ²³�H� �i���� þ � Y]nÖh�YA�VStl^M[QÃ×Y<Y�X{z�SVU\WXK^WXM\�xQTYinTmXl�h|SVU\WXMDYiy mXyaSönTSX×Ø WXSúU�SöyPY]nTyaS
WXKNyaYiUXn]oStM0WXM[n�W�SVWXMVnLMVQTK^rVK^U�SVKNnxWXYRYiUÚhTQ�SVWXS\�



A�yzxWVYX � � ��"� Y }L�u���î{�}8�[Z �ã� �+5\>�  Y" �)]i� "%$'&(*)+  Ô Â

�ÉKNr[mXQTSE�\��vFÙZYqÜ�eFvx�j��mXy k]MVUgf_mXUdh�MPWXYRk�SVyaSVW�Stn�SVr[QTm\z�SVW�SVn�UXMVnLYin_h�×SVr[K^MVn WXY�JLYiWXmÉ}kVoStMaYpNX{z�SVU\n]oSVMX� � U\Y]mXQÁ�M[UXK^M�WXYin_h�SVk�SVW\MPÐ£M[Q_UXY]kiYRMaz�StWXQ]oSVMPSVn_nTMCk]K^SVWXM�ÎS0QTY]W\mÉ}kVoSVMPWXMPk]M[UÁf_mXUdh�MPWXYW�SVWXM[n MVQTK^rVK^U�SVl �
BÞ<>; ^`_ O:IdXhR8Q Q @KJLE GH?A@ Jba S�O¸NVdcT]�Q R8I eZIdRgfhC_iEVªQ
� vFÙZYqÜ�eFvx� SVn_nTmXyPY�ûÚmXYwÈ ø ×Y�SÞWXKNyaYiUXn]oStM �!/ 
 âVå z�SVQ�SÞMVn W�SVWXM[n W\Y�Y]Udh�QTSVW�S\� � k]M[U\k]Y]K�h�M

WXY �!/ 
 âVå ×YASVn_nTMCk]KuStWXMöSVMöQTYiluSVkiK^M[U�StyaYiUÚhTMøY]UdhTQTYAMöU�×mXyaYiQTMHWXY÷zXSVQg�SVyPYihTQTM[nÍ[¦z�Y]nTMVnµÝ=z~MVluSVQ
Ù
Km��SVWXMVQTY]n�þÑ[ p�ûÚm�S~}ktoSVM»�V��¡dþ�YLMRU�×mXyPY]Q_M�WXY�SVyPM[n_hTQ�SVn [£M[üXn_Y]Q_�tS~}ktoM[Y]n�þÉh�Y]yPz�M[Q�SVKNn%[!ä��ÖjaÞ�ä��Ú`VbVb���ü�þ �
�qnTnTKNy?��WXK��CK^WXY Ù nTYjSÝKNyÝSVrVY]y M[Q_K^r[KNU�SVl�W\Y�Y]UdhTQ�SVW�Sak]M[y=WXKNyaYiUXn]oSVM ÈHYiy fTStUXY]l^SVnqyPY]U\M[QTYin�k]MVy
WXKNyaYiUXn]oStM È ø � p�nTnTSVn�fTSVUXYiluSÃnioSVM mXn�StW�SVn÷WXKNQTYih�SVyPY]Udh�YøkiM[yPM Y]Udh�QTSVW�SwW�SwzXQ_K^yPY]KNQ�SDk]SVyaSVW�S
WXY�YqÜBe�vx�qn]�wv SVW�SíY�ÜBeFvx���¤lNK^yPKNh�SVWXM<z~Yil^MøkiQTKNh{×Y]Q_K^MøWXY÷nTSth�m\Q�S~}ktoSVMX�IyaYiUXk]KNM[U�SVW\MøU�SønTYC}kVoSVM
�[�c�[� `{�c�[�{YiUXk]MVUÚhTQ�SÞMÞkiM[yPz~M[U\Y]Udh�YqzXQTKNUXk]KNz�SVl�l^MCk�SVl³[£QTY]W\mÉ}kVoSVM0lNM{k]SVlÂþ¤WXY�mXyÝS fTSVUXYiluS\� � n�z�SVWXQioM[Y]n
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Ã ¬®­8Åp¬®ÈL²ËÈÉ³¶²ìÅLÀ-µ¾È Ã µ¾ÅJ»¹¼ × Ã »½¼ Ã ÜÝ¼¿»¹ºL¬ Ã ¬®­ Ã »¹ºJ»gÜL­ ºÝ¬®Æ�­:Ê²´³¶¬±ºL¬®ÆËã Îó²u» Ã ¬¹À�ºL¬ Ã ¬®­ø»g»¹È�Ê»½¼¾µ¾Æ-²
ØÚ²Ëµ¸³ô» Ã ¬®­§¬iÕY«$Öd× Ã »¹ºJ»6ÜÝ­§ºL²Ç¼¸²ÇÆ�Ê²�À-²ÇÆ�Åp¬®ÈLÆLÊ»½·®²Ë¼�Åp¬®À�²´ÁÐÅL¼¸µ Ã »½À
÷�ÏÑÐ5Í�Ò�×�ö�ÐQa�Ò ²6ö�ÐÇöLa�Ò�×ßÀ�²ÇÆ-Å¥² Ã Ñ
³�µ¸·½»¹­�²ÇÈÉ³¶²½×ÉºJ»�·½»¹À-µ¿»¥ÂÃ½Ä»¹¬ë³¶¬¹³¶»¹¼L²ËÈ Ã ¬®ÈÉ³�À¶»¹ºJ»nÈL¬®ÆYºJ»¹ºL¬¹ÆÇã�ÕS¬ÐºL²5ÑÓÆ-²�¬®¯ÝÆ�²ÇÀ�·½»¹À$»�²Ë·¹¬®¼¾Ü[ÂÃ¹Ä»¹¬�³¶²Ë­8Åp¬®À¶»½¼
ºJ»½Æ.»¹­�¬®Æ�³¶À¶»½Æ8ºJ»�Æ±Ê²ËÀ�µ¾²�ºL²~µ¸­.»½Ì®²ÇÈLÆË×$²Ë­ À-²Ç¼¾»¥ÂÃ¹Ä»¹¬D» Ã »¹ºJ»úÜÝ­øºL¬®Æ.ÈÝ¬2·¹¬®Æ�ÅJ»½ºLÀ Ä¬®²ËÆ.²ËÆ�ÅJ» Ã µ¿»¹µ¸Æ
ºL²8·¹»½À�µ¿»pÂÃ¹Ä»¹¬�²ÇÆ-³¶»¹¯p²Ç¼¾² Ã µ¸ºL¬®ÆuçÚÈL¬�·®¬®Æ�²Ëµ�ÁÐ¬®Æôê5ã�Îó²�­.»½ÈL²Çµ¸À¶»�­8»¹µ¸Æ6²ËÆ�Åp² Ã Êâ � Ã »g²Ë­ªÀ-²Ç¼¿»pÂÃ¹Ä»¹¬g»àÆ±Ê²ÇÀ-µ¾²
»¹ÈL»¹¼¾µ¸Æ¶»¹ºJ»Ð×¥ÞßÜJ»¹ÈÝºL¬uÆ�²d³�²Ç­ ÜÝ­ÓW�t@m�P6UF»¹¼�³¶¬8ÅJ»¹À¶»�ÜÝ­.».ºÝ²Ë³¶²ËÀ�­�µ¾ÈJ»½ºJ»�»¹­�¬®Æ-³�À¶»Ý×¥Æ�µ¸Ì®ÈLµ\� Ã ».ÞßÜL²�¬
Åp¬®Æ�µ Ã µ¸¬®ÈJ»¹­�²ÇÈÉ³¶¬åºJ»~­ Ä»¹¬�ÈJ»~µ¾­8»¹Ì®²Ë­í»¹ÅLÀ-¬>ÁÝµ¸­.»2ÑÓÆ�²�ºJ»~Åp¬®Æ-µ-ÂÃ¹Ä»½¬à²Ç­èÞßÜL²ì»~­ Ä»¹¬~»¹ÅJ»¹À-² Ã ².ÈL¬®Æ
ÅJ»½ºLÀ Ä¬®²ËÆ6²ËÆ�ÅJ» Ã µ¿»½µ¾ÆÇ×U­�¬®Æ-³�À¶»¹ºÝ¬®Æ6ÈL»åÆ-²ÐÂÃ¹Ä»½¬~Æ�²ËÌ®ÜLµ¸Èß³�²¹ãu«&»½Æ�¬ Ã ¬®ÈÉ³¶ÀLÊ»¹À�µ¸¬L×s³¶²Ç­�ÑÓÆ-²8ÜÝ­ÔW�t@m�P6U.¯L»¹µ�ÁÐ¬
ÅJ»½À¶»F»�¬®¯LÆ�²ËÀ-·½»¥ÂÃ½Ä»¹¬Lã

¦x§S¨©§�Õ ª¬«�­�®�¯°©±4²h±4²Ñ· «�Ö4¹G«�¹ ² ­ ±cµ»°¶¼ ¹ µ½±�¾!³X°
äóÆnÅJ»¹ºLÀ Ä¬®²ÇÆn²ÇÆ-ÅJ» Ã µ¾»¹µ¾ÆnºL²�­8¬�·±µ¾­�²ÇÈÉ³�¬åÆ Ä»¹¬L×[ÈL¬�­ Ê²Ë³�¬ÐºÝ¬~ÕY«$Öd×S¬®Æ6»¹ÜÝ³�¬2·¹²Ë³�¬®À�²ËÆdºJ»å­.»½³�À�µ¸Û

ºL² Ã ¬2·½»¹À-µ¿»¹È[ÂÃ » ºJ»:Æ±Ê²ÇÀ-µ¾²�ºL²�ºJ»¹ºL¬¹Æ�»½ÈJ»¹¼¾µ¸Æ¶»¹ºÝ¬®ÆÇ× Ã ¬®­�¬:­8²ËÈ Ã µ¸¬®ÈJ»¹ºL¬:ÈJ»×�Ð²±ÂÃ¹Ä»¹¬�ö®ã�ö®ã Í±ã¸/�Æ-Æ�²ÇÆ
»¹ÜÐ³¶¬�·®²´³¶¬®À-²ÇÆëÆ Ä»½¬�ØÚ¬®À�­8»¹ºL¬®Æ�Å¥²Ë¼¿»¹ÆlÅLÀ�¬=°-²±ÂÃ¹Ä¬®²ËÆ�ºL² Ã »½ºJ»�ÜL­8»�ºJ»¹Æl·½»¹À-µ�Ê»½·¹²Çµ¾Æl»¹ÈJ»¹¼¸µ¾Æ�»¹ºJ»¹Æ�Æ�¬®¯LÀ-²�¬®Æ
²Ëµ�ÁÐ¬®Æ�ºJ»ëÈL¬�·½»ë¯J»¹Æ�²�²ËÆ-³ô»½¯¥²Ë¼¾² Ã µ¾ºJ»ëÅJ»½À¶»óÀ�²ËÅLÀ�²ËÆ�²ËÈß³¶»¹ÀY¬®Æ�ºJ»¹ºL¬®ÆËã�ØóÜJ»¹ÈLºÝ¬6»½¼¾Ì®ÜL­8»¹ÆS·¹»½À�µ�Ê»=·®²Çµ¸ÆÙ³ ï²Ë­
ÅLÀ-¬=°-²ÐÂÃ½Ä¬®²ÇÆ Ã ¬®­í·½»¹¼¸¬®À�²ËÆn²Ë¼¾²´·¹»½ºL¬®Æn²Ç­èÜL­èºL²Ë³�²ÇÀ-­8µ¸ÈJ»¹ºL¬åÅJ»¹ºLÀ Ä»¹¬~²ËÆ�ÅJ» Ã µ¿»½¼�×UÆ�µ¸Ì®ÈLµ\� Ã »�ÞßÜL²8²ÇÆ-Æ¶»¹Æ
·½»¹À-µ�Ê»½·¹²Çµ¾Æ�³ ï²Ë­zÌ®À�»¹ÈLºL²dµ¾ÈÝûJÜ ï²ÇÈ Ã µ¿».ÈJ»�·¹»½À�µ¿»pÂÃ¹Ä»¹¬8²´ÁÐÅL¼¾µ Ã »¹ºL».Å¥¬¹Àó²ÇÆ-Æ�²�ÅJ»¹ºÝÀ Ä»¹¬Lãë«$¬®­zÀ-²Ç¼¾»¥ÂÃ¹Ä»¹¬�»¹¬®Æ
ÅJ»½ºLÀ Ä¬®²ËÆ)­8¬¹Æ-³¶À�»¹ºL¬®Æ
ÈJ»¹Æ õ µ¸Ì®ÜLÀ�»¹Ælö2Íd²dö��Ý×J»¹Æ
·¹»½À�µ�Ê»=·®²Çµ¸Æ&­8»¹µ¾ÆYÆ�µ¸Ì®ÈLµ\� Ã »½³�µ¸·½»¹Æ$²Ë­æÀ-²Ç¼¿»pÂÃ¹Ä»¹¬�» Ã »¹ºJ»
ÅJ»½ºLÀ Ä»¹¬lÆ Ä»¹¬ë»½Þ±ÜÝ²Ç¼¿»½ÆÙ­8¬¹Æ-³¶À�»¹ºJ»¹Æ[²Ç­�³¶¬®ÈÝÆÙ­.»½µ¾Æ Ã ¼¿»½À�¬®ÆS²&²Ç­�·®²ËÀ�­�²Ç¼¸îL¬ó²ÇÆ Ã ÜLÀ-¬L×ÉÀ�²ËÆ�Åp² Ã ³¶µ¸·½»¹­�²ÇÈÉ³�²¹ã

ØóÜJ»¹ÈÝºL¬�»ë»¹È�Ê»¹¼¸µ¾Æ-²
ºL¬¹Æ�ºJ»¹ºL¬®Æ6Ê²&À�²Ç»¹¼¾µ¸Û>»¹ºJ» Ã ¬®­ ¬ë­:Ê²´³¶¬±ºL¬�«YÑÓÒlÔUÕY«$Öd×®¬®Æ@ÅJ»¹ºLÀ Ä¬®²ÇÆ�²ËÆ�ÅJ» Ã µ¿»¹µ¸Æ
ºL²�­�¬�·Ðµ¸­8²ËÈÉ³¶¬�È Ä»¹¬FÆ Ä»¹¬8²5ÁÐÅL¼¾µ Ã µ¸³¶»¹­�²ÇÈÉ³¶² Ã »¹¼ Ã ÜL¼¿»½ºL¬®ÆÇã�Ö�Å¥²ËÆ¶»¹À�ºLµ¸Æ�Æ-¬L×JÜL­8»�»½ÅLÀ�¬>ÁÐµ¾­8»¥ÂÃ¹Ä»½¬�ºL²ÇÆ-Æ�²ÇÆ
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ÅJ»½ºLÀ Ä¬®²ËÆ)Å¥¬±ºL²óÆ-²ÇÀ)¬®¯Ð³¶µ¾ºL»�»½³¶À�»�·�Ê²ËÆ)ºJ»i¬®¯LÆ-²ÇÀ-·½»¥ÂÃ½Ä»¹¬FºJ»¹Æ�»¹­�¬®Æ�³¶À¶»½Æf£-²´ÁÐÅJ»½ÈLºLµ¾ºL»¹Æ;¥L×ÝÈL¬�²ÇÆ�³�Ê»¹Ì®µ¸¬�ºL²
²5ÁÝÅL»¹ÈLÆ Ä»½¬DºL¬ú«YÑ�Ò�ÔUÕ
«$Ö6×�À�²ËØÚ²ËÀ�²ËÈß³�²ÇÆ.»¹¬®Æ�·½»¹¼¾¬®À-²ÇÆ�­ðÊ»=ÁÐµ¾­�¬®Æi²u­�Êâ ÈLµ¸ÈL¬®ÆiºL¬¹Æ8ÕY«$Æ Ã ¬®À-À�²ËÆ�Åp¬®ÈÐÑ
ºL²ËÈÉ³¶²ÇÆËã � Æ-Æ�¬�Æ-²iºL²Ë·¹²�»¹¬�Ø�»½³¶¬L×®°LÊ»8­�²ÇÈ Ã µ¾¬¹ÈJ»¹ºL¬L×�ºL²d»¹­�¬®Æ-³�À¶»¹Æ Ã ¬®­ÙW�t@m�P6U@Wd²Ç¼¾²´·½»¹ºL¬®Æ�Å¥¬®Æ-Æ�ÜLµ¸À�²Ë­
ÜL­8»�»¹¼�³ô» Ã ¬¹À�À�²Ë¼¿»¥ÂÃ½Ä»¹¬ Ã ¬®­æ¬®Æ�ÅJ»¹ºLÀ Ä¬®²ÇÆ�²ÇÆ-ÅJ» Ã µ¿»¹µ¸ÆÇ×L²ë·±µ Ã ²´Ñ"·¹²ÇÀ-Æ¶»Ýã�ÖlÆ õ µ¸Ì®ÜLÀ�»¹Æëö�ÏF²FöLaÐ×L­�¬®Æ-³�À¶»¹­
»¹Æ�¬®¯ÝÆ�²ÇÀ�·½»¥ÂÃ¹Ä¬®²ËÆ Ã ¬®À�À-²ÇÆ�Åp¬®ÈLºÝ²ÇÈÉ³¶²ËÆë»¹¬F·¹»½¼¾¬®À)­�Êâ ÈLµ¸­8¬dºL¬�ÕY« ºL² Ã »½ºJ»�ÅL»¹ºLÀ Ä»½¬8ºL²n­�¬2·±µ¸­8²ËÈß³�¬LýJ²
»¹Æ õ µ¾Ì®ÜLÀ�»¹Æëö�b�²Fö2üÐ×J»½Æ Ã ¬®À�À-²ÇÆ-Å¥¬®ÈÝºL²ÇÈÉ³¶²ËÆó»¹¬�·½»¹¼¸¬®À&­ðÊ»=ÁÐµ¾­�¬Lã
¦x§S¨©§{¦ Ú ± Ö °!¾�²�³ ®�ÛÝÜÖ�¯« ° ­�« ²h°�Þ�²X± ® ¼ «vÜÖ�¯°©±4²

ß ³¶µ¾¼¸µ¾ÛÇ»¹ÈLºL¬?¬:­:Ê²Ë³�¬ÐºL¬yÕY«$Öd×�ºL²ËÅ¥¬¹µ¾ÆìºL² Ã »½¼ Ã ÜÝ¼¿»¹ºL¬¹Æì¬®ÆìÅJ»¹ºLÀ Ä¬®²ÇÆu³¶²Ë­8Åp¬®À�»¹µ¾Æ�²�²ËÆ�ÅJ» Ã µ¿»¹µ¸Æ
ºL²~­8¬�·±µ¾­�²ÇÈÉ³¶¬ çÚ·½»¹À�µ¾»¥ÂÃ¹Ä»½¬ßê´×.Ê²àÅp¬®Æ-Æ>Êâ ·¹²Ç¼óÀ-² Ã ¬®ÈLÆ-³�À�ÜLµ¸À�¬ Ã ¬¹È=°-ÜLÈÉ³¶¬:¬®À-µ¾Ì®µ¸ÈJ»¹¼�ºL²àºJ»½ºL¬®Æu»úÅJ»½À-³¶µ¸À
ºL¬¹Æ�­8²ËÆ�­�¬®ÆÇã�Ö¤²ÇÞßÜJ»¥ÂÃ½Ä»¹¬:ÜLÆ¶»½ºJ»?ÅJ»¹À�»úÀ�² Ã ¬®ÈLÆ�³¶À-Ü@ÂÃ¹Ä»¹¬:ºL¬¹Æ�ºJ»¹ºL¬¹ÆÇ×�ºL²�» Ã ¬®À�ºL¬ Ã ¬®­ ��²ÇÈL²ËÌÉ»¹Æ
çDà�á�âã È©�x,�,�*#���8ä!å���å&"# x,L×áö>÷®÷Éü®ê5×$Ê².N

æç çDè-ê]éXêìë�í�îïð ñ�ò�ó
ð çoè-ê¶gxô ð Ð ç��Ýã�ö2ê

¬®ÈÝºL² æç çDè-ê é Ê²l»nÀ�² Ã ¬®ÈLÆ�³¶À-Ü@ÂÃ¹Ä»¹¬dºJ»n­8»½³�À�µ¾Û�ºL²�ºJ»¹ºÝ¬®Æ$¬®À-µ¾Ì®µ¸ÈJ»¹¼ ×8õ ëÑí�î
ð
ñ�ò Ê²�¬dÆ-¬®­.»=³�Ê¬®À-µ¾¬�ºL²�³¶¬±ºL¬®Æ¬®ÆëÅL»¹ºLÀ Ä¬¹²ÇÆëºL²�­�¬�·Ðµ¸­8²ËÈÉ³¶¬ì²´ÁÐµ¸Æ-³¶²ËÈÉ³¶²ÇÆË× ó

ð çDè-ê�Ê²i¬uÅJ»¹ºÝÀ Ä»¹¬�³�²Ç­�Å¥¬®À�»¹¼+önç�ÕY« ð ê´×s²fô ð Ê²�¬uÅJ»¹ºLÀ Ä»¹¬
²ËÆ�ÅJ» Ã µ¿»¹¼[ç�»¹ÜÝ³¶¬�·¹²Ë³¶¬¹Àôê©ö-ã�÷�Ê»6ÈÝ¬d­:Ê²Ë³¶¬±ºL¬d«YÑ�Ò�ÔSÕY«$Ö6×L»�À�² Ã ¬®ÈLÆ�³¶À�Ü[ÂÃ¹Ä»¹¬ æç çDè-ê é ºL¬®ÆYºJ»¹ºL¬¹Æ$¬®À-µ¾Ì®µ¸ÈJ»¹µ¾Æ
Ê²ë¬®¯Ð³¶µ¾ºL»iÅ¥¬®À)­�²Çµ¸¬�ºJ»�Æ�¬®­8»F»¹¼¾Ì[Ê²Ç¯LÀ-µ Ã »6ºJ»¹Æ�»¹­�¬®Æ-³�À¶»¹Æf£�²´ÁÐÅJ»¹ÈLºÝµ¾ºJ»¹ÆS¥8ÈÝ¬�²ËÆ-³JÊ»¹Ì®µ¾¬�ºÝ²n²5ÁÐÅJ»¹ÈLÆ Ä»¹¬L×
ÈJ»�²5ÁÐ³�À¶»¥ÂÃ½Ä»¹¬�ºL² Ã »¹ºJ»FÅJ»¹ºÝÀ Ä»¹¬Lã

Ò�¬®Æ�²´ÁÐÅ¥²ËÀ�µ¸­8²ËÈß³�¬®Æ�À�²Ç»¹¼¾µ¸Û>»¹ºL¬¹ÆÇ×á¬®Æ_�ìÅLÀ-µ¾­�²Çµ¾À-¬®ÆóÅJ»½ºLÀ Ä¬®²ËÆ�ºL²F­8¬�·±µ¾­�²ÇÈÉ³¶¬ì²5Á±³¶À¶»ÝÊâ ºL¬®Æ Ã ¬®­ ¬
­:Ê²Ë³�¬ÐºL¬FÕY«$Ö6×JÆ Ä»¹¬FÀ�²ËÆ�Åp¬®ÈLÆLÊ»½·®²Ëµ¾Æ�Å¥¬®À�÷®ü�ø Í�Ï�Ò�×ÝÈL¬�ÅLÀ�µ¸­8²Ëµ¾À-¬d²´ÁÐÅp²ÇÀ-µ¾­�²ÇÈÉ³¶¬L×J²�÷.b8Ò ÈL¬FÆ-²ÇÌ®ÜLÈÝºL¬L×
ºJ»ì·½»¹À�µ¾»¥ÂÃ¹Ä»½¬�³¶¬¹³¶»¹¼�²ÇÈ Ã ¬®ÈÉ³¶À�»¹ºJ»�²Ë­ ³¶¬±ºJ»uÆ±Ê²ËÀ�µ¾²FºL²Fµ¸­.»¹Ì¹²ÇÈLÆËã8Îó²ËÆ�Æ�»åØÚ¬®À-­.»Ý×áØÚ¬¹À¶»¹­¤ÜÝÆ¶»¹ºL¬¹ÆnÆ-¬½Ñ
­�²ÇÈÉ³¶²$¬®Æ��óÅLÀ-µ¾­�²Çµ¾À-¬®ÆSÅJ»¹ºLÀ Ä¬®²ÇÆ�ÅJ»½À¶»óÀ�² Ã ¬®ÈÝÆ-³¶À-Ü@ÂÃ¹Ä»½¬nºL»¹ÆÙ¬®¯LÆ-²ÇÀ�·¹»pÂÃ¹Ä¬®²ËÆ
»½ÅLÀ�²ËÆ�²ÇÈÉ³¶»¹ºJ»¹Æ�ÈL²ËÆ-³ô»óÆ-²ÐÂÃ½Ä»¹¬L×
»¹Æ-Æ�µ¸­H»>/�Þ±ÜL»¥ÂÃ¹Ä»¹¬_�Ýã7ÍlØÚ¬®µLÜÝ³�µ¾¼¸µ¾Û>»½ºJ»�ÅJ»½À¶»ëÀ�² Ã ¬®ÈLÆ�³¶À-Ü@ÂÃ¹Ä»¹¬nÈL¬�­:Ê²Ë³¶¬±ºL¬�ÕY«$Öd×É²ËÈLÞßÜJ»¹ÈÉ³¶¬d»�/�Þ±ÜL»¥ÂÃ¹Ä»¹¬�Ýãù�~ØÚ¬®µ
ÜÝ³¶µ¸¼¾µ¾ÛÇ»¹ºJ»~ÈÝ¬g­:Ê²´³¶¬±ºL¬�«YÑ�Ò�ÔSÕY«$Ö6ã�ÖlÆ�À�² Ã ¬®ÈÝÆ-³¶À-Ü@ÂÃ¹Ä¬¹²ÇÆ Ã »¹¼ Ã ÜL¼¾»¹ºJ»¹ÆiÆ Ä»¹¬g­�¬®Æ-³�À¶»¹ºJ»½Æ�ÈJ»¹Æ
õ µ¸Ì®ÜLÀ�»¹Æóö�ÿ�²Fö�÷Ýã

æç çoè-ê é ê ó ò çoè-ê¶gxô òûú ó�ü çDè-ê¶g#ô ü ú ó�ý çDè-ê¶g#ô ý ç��Ýã7Í®ê

æç çoè-êGéXê æç ò çoè-êGé ú æç ü çoè-ê é ú
æç ý çoè-ê é ç��Ýãù�Éê
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¦x§S¨©§Dÿ ª ® ° � ± ÜÖ�¯« ° ­�« ² ® ± Ö °�¾�²B³ ®�ÛÝÜÖ�¯°�±4² ­�« ² « µ»°©²B³ ®�« ² ¾�°»±4²Ñ· «vÜÖ ° ¦��

Îó²´·Ðµ¸ºL¬à»åºLµ\� Ã ÜL¼¸ºJ»¹ºL²8ºL²8·±µ¾Æ-ÜJ»¹¼¸µ¾Û>»pÂÃ¹Ä»¹¬å² Ã ¬®­8ÅL»¹À¶»¥ÂÃ½Ä»¹¬åºJ»¹Æ.ö�Í¹ÿ�µ¸­.»¹Ì¹²ÇÈLÆn¬®À�µ¸Ì®µ¾ÈL»¹µ¾ÆË×[»½¼´Ê²Ç­
ºL².Æ�ÜJ»¹Æ�À-²ÇÆ-Å¥² Ã ³¶µ�·½»¹Æ�À�² Ã ¬®ÈLÆ�³¶À-Ü@ÂÃ¹Ä¬®²ËÆ8Åp²Ç¼¸¬à­:Ê²Ë³¶¬±ºL¬gÕY«$ÖÏ²å«YÑÓÒlÔUÕY«$Öd×ÙÜL­8»~¬®ÜÐ³¶À¶»~ØÚ¬¹À�­8»~ºL²
·±µ¿»½¯Lµ¾¼¸µ¾Û>»½À�²ÇÆ�Æ�»d³ô»¹À-²ËØ�» Ã ¬®­ ­.»¹µ¸¬®À�Ø�» Ã µ¸¼¾µ¸ºJ»¹ºL²�Ê²ó»=³¶À¶»>·�Ê²ÇÆ$ºJ»iÅLÀ�¬2°-²ÐÂÃ¹Ä»½¬iºL¬®Æ&ºL»¹ºL¬®Æ
ÈL¬�²ÇÆ-ÅJ»¥ÂÃ ¬f�¹Îiã
Ò�»¹Æ õ µ¾Ì®ÜÝÀ¶»¹ÆYÍ.�Ð×ÝÍ±ö�²�Í®ÍëÆ Ä»¹¬n­�¬®Æ-³�À¶»¹ºL¬¹ÆÇ×ßÀ�²ËÆ�Åp² Ã ³�µ¸·½»¹­�²ÇÈÉ³¶²½×Ý»�Æ±Ê²ËÀ�µ¸²�ºÝ²�ºJ»½ºL¬®ÆY¬®À�µ¸Ì®µ¾ÈJ»½µ¾ÆÇ×¹»nÆ±Ê²ÇÀ-µ¾²
ºL²�ºJ»½ºL¬®Æ�À�² Ã ¬®ÈLÆ�³¶À-ÜsÊâ ºJ» Ã ¬®­é¬8Õ
«$Ö�²n»�Æ±Ê²ËÀ�µ¾²�À-² Ã ¬¹ÈLÆ-³�À�ÜsÊâ ºJ» Ã ¬®­é¬F­:Ê²Ë³¶¬±ºL¬8«YÑ�Ò�ÔUÕ
«$Ö6ã

¦x§S¨©§�� ª ± ®�Ö ±¶¾!³ Û�«���­ ±c± ®�® ° ¹ ¾�±	�Ä· �	¹	Öû«�­ ° ·¤° ®ÊÖû«�­�« · «�­�®¶¯« °
«$¬®­ ¬ë¬®¯±°-²´³¶µ�·®¬ëºL²�»>·½»¹¼¾µ¾»¹ÀS»óÅJ»¹À Ã ²Ç¼¾»óºL²$·½»¹À-µ¿»¥ÂÃ½Ä»¹¬óÈ Ä»¹¬l²´ÁÐÅL¼¾µ Ã »¹ºL»óÅ¥¬®À Ã »¹ºL»óÜL­ ºL¬lÅJ»¹ºLÀ Ä¬®²ÇÆ

ºL²l­8¬�·±µ¾­�²ÇÈÉ³¶¬6²´Á±³¶À�»LÊâ ºÝ¬®Æ$Åp²Ç¼¸¬®Æ$­:Ê²Ë³�¬ÐºL¬¹Æ&ÕY«$Ö ²ë«YÑÓÒlÔUÕY«$Öd×ÝØÚ¬®µpÜÝ³�µ¾¼¾µ¸Û>»¹ºL»6»d­8»¹Ì®ÈÝµ¸³¶ÜÝºL²lÀ-²Ç¼¿»2Ñ
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Ã »¹ÅÝ³¶¬¹Ü�»½¼¾Ì®ÜLÈÝÆ)ÅLµ Ã ¬®Æ)²´ÁÐµ¸³�²ÇÈÉ³¶²ËÆ�ÈJ»�Æ±Ê²ÇÀ-µ¾²�ºL²ëºJ»½ºL¬®Æ�¬®À�µ¸Ì®µ¾ÈL»¹µ¾ÆË×Ð¬�ÞßÜL²nºL²Ç­�¬®Æ�³¶À¶»�Æ-ÜJ» Ã »¹ÅJ» Ã µ¾ºL»¹ºL²
ºL²�¼¸µ¾ºJ»¹À Ã ¬®­æÈ Ä»¹¬�¼¾µ¾ÈÝ²>»¹À-µ¾ºJ»¹ºÝ²ÇÆÇ×Ý»¹¬ Ã ¬®ÈÉ³�ÀJÊ»¹À-µ¾¬�ºL¬8ÕY«$Ödã
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õ µ¾Ì®ÜLÀ�».ö2Í�N�Õ[»¹ºLÀ Ä¬®²ÇÆ�²ÇÆ-ÅJ» Ã µ¿»¹µ¸Æ)¼¾µ¾ÈÝ²>»¹À-²ÇÆ)²Ç­b³¶¬®ÈLÆ�ºL² Ã µ¾ÈLÛÇ»Ýã�ç »Éê&Õ�À�µ¸­8²Ëµ¾À-¬iÅJ»¹ºLÀ Ä»¹¬Lã�çÚ¯�ê�Ð²ÇÌ®ÜÝÈLºL¬�ÅJ»¹ºLÀ Ä»¹¬Lã�ç Ã ê&ù[²ËÀ Ã ²Ëµ¾À-¬8ÅJ»½ºLÀ Ä»¹¬Ýã�ç�º�êx�Ð¬¹­.»�ºL¬®Æ���ÅJ»¹ºÝÀ Ä¬®²ËÆ�¼¸µ¾ÈL²Ç»¹À�²ËÆÇãÙÖ�²ÇÆ Ã »¹¼¾»ÜÝ³¶µ¸¼¾µ¾ÛÇ»¹ºJ»�Ê²�­�¬®Æ-³�À¶»¹ºL»�»½¬�¼¾»¹ºL¬�ºJ»Fµ¾­8»¹Ì®²Ë­¤çÚº�ê´ã



0�Y=Z2[&9;:=<>7@:\9]C^7G3658769;:\<_7@?BADC `KT

100

150

200

(a) (b) 

(c) (d) 

õ µ¾Ì®ÜLÀ�»�ö��XNJÕ[»¹ºLÀ Ä¬®²ÇÆ�²ÇÆ-ÅJ» Ã µ¾»¹µ¾Æ)¼¸µ¾ÈL²Ç»¹À�²ËÆ)²Ç­¸r�W�Ul�XuBm�t@m�}=m�P5ã�ç »Éê&Õ�À-µ¾­�²Çµ¾À-¬iÅJ»¹ºÝÀ Ä»¹¬Lã�çÚ¯�ê-�Ð²ÇÌ¹ÜLÈLºL¬ÅJ»½ºLÀ Ä»¹¬Ýã�ç Ã ê&ùS²ÇÀ Ã ²Çµ¸À�¬FÅJ»¹ºÝÀ Ä»¹¬Lã�çÚº�ê-�Ð¬®­8»iºL¬®Æ��FÅJ»¹ºLÀ Ä¬®²ÇÆ�¼¾µ¸ÈL²>»½À�²ÇÆËã�Ö ²ÇÆ Ã »¹¼¾»�ÜÝ³�µ¾¼¸µ¾Û>»½ºJ»�Ê²­�¬®Æ-³�À¶»¹ºJ»F»¹¬F¼¾»¹ºL¬FºJ»�µ¾­8»¹Ì®²Ë­¤çÚº�ê´ã
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õ µ¾Ì®ÜLÀ�»�ö�ÏÑN�/@ÁÐÅJ»¹ÈÝÆ Ä»¹¬�ºJ»¹Æ�¬®¯LÆ-²ÇÀ�·¹»pÂÃ¹Ä¬®²ËÆ�À-²ËØÚ²ÇÀ-²ÇÈÉ³¶²ËÆó»¹¬�·½»¹¼¸¬®À&­�Êâ ÈLµ¸­8¬6ºL¬�«YÑÓÒlÔUÕY«�ºL² Ã »¹ºJ»ÅJ»¹ºLÀ Ä»¹¬L×L²Ë­æ³¶¬®ÈÝÆ�ºÝ² Ã µ¾ÈLÛÇ»Ýã�ç »Éê&Õ�À-µ¾­�²Çµ¾À-¬iÅJ»¹ºÝÀ Ä»¹¬Lã�çÚ¯�ê-�Ð²ÇÌ¹ÜLÈLºL¬�ÅJ»¹ºLÀ Ä»¹¬Lã�ç Ã ê&ù[²ËÀ Ã ²Çµ¾À-¬ÅJ»¹ºÝÀ Ä»¹¬Lã�Ö�²ËÆ Ã »½¼¿»�ÜÝ³¶µ¸¼¾µ¸Û>»¹ºJ»�Ê²6»�­�²ÇÆ-­.»�­�¬®Æ-³�À¶»¹ºJ»�ÈJ» õ µ¸Ì®ÜLÀ�»�ö2ÍÐã
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õ µ¾Ì®ÜLÀ�»�öLa�N�/@ÁÐÅJ»¹ÈÝÆ Ä»¹¬�ºJ»¹Æ�¬®¯LÆ-²ÇÀ�·¹»pÂÃ¹Ä¬®²ËÆ�À-²ËØÚ²ÇÀ-²ÇÈÉ³¶²ËÆó»¹¬�·½»¹¼¸¬®À&­�Êâ ÈLµ¸­8¬6ºL¬�«YÑÓÒlÔUÕY«�ºL² Ã »¹ºJ»ÅJ»¹ºLÀ Ä»¹¬L×L²Ë­¸r�W�Ul�ÑuBm�t@m�}=m�P5ã�ç�»Éê)Õ�À�µ¾­�²Çµ¸À�¬iÅL»¹ºLÀ Ä»½¬Lã�ç�¯�ê-�Ð²ËÌ®ÜLÈLºÝ¬8ÅJ»½ºLÀ Ä»¹¬Ýã�ç Ã ê&ùS²ÇÀ Ã ²Çµ¸À�¬FÅJ»¹ºÝÀ Ä»¹¬LãÖ ²ÇÆ Ã »¹¼¿»FÜÝ³�µ¾¼¾µ¸Û>»¹ºL»DÊ²�»�­�²ÇÆ-­.»i­�¬®Æ�³¶À¶»½ºJ»�ÈJ» õ µ¾Ì®ÜLÀ�»�ö��Ýã
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õ µ¾Ì®ÜLÀ�»�ö�bXN�/@ÁÐÅJ»¹ÈÝÆ Ä»¹¬8ºJ»¹Æ�¬®¯LÆ-²ÇÀ-·½»¥ÂÃ½Ä¬®²ÇÆ�À�²´ØÚ²ÇÀ-²ÇÈÉ³¶²ËÆl»¹¬�·½»¹¼¸¬®À)­ Ê»2ÁÝµ¸­8¬dºL¬8«YÑ�ÒlÔUÕY« ºL² Ã »¹ºJ»ÅJ»¹ºLÀ Ä»¹¬L×L²Ë­æ³¶¬®ÈÝÆ�ºÝ² Ã µ¾ÈLÛÇ»Ýã�ç »Éê&Õ�À-µ¾­�²Çµ¾À-¬iÅJ»¹ºÝÀ Ä»¹¬Lã�çÚ¯�ê-�Ð²ÇÌ¹ÜLÈLºL¬�ÅJ»¹ºLÀ Ä»¹¬Lã�ç Ã ê&ù[²ËÀ Ã ²Çµ¾À-¬ÅJ»¹ºÝÀ Ä»¹¬Lã�Ö�²ËÆ Ã »½¼¿»�ÜÝ³¶µ¸¼¾µ¸Û>»¹ºJ»�Ê²6»�­�²ÇÆ-­.»�­�¬®Æ-³�À¶»¹ºJ»�ÈJ» õ µ¸Ì®ÜLÀ�»�ö2ÍÐã
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õ µ¾Ì®ÜLÀ�»�ö2ü�N�/@ÁÐÅJ»¹ÈÝÆ Ä»¹¬8ºJ»¹Æ�¬®¯LÆ-²ÇÀ-·½»¥ÂÃ½Ä¬®²ÇÆ�À�²´ØÚ²ÇÀ-²ÇÈÉ³¶²ËÆl»¹¬�·½»¹¼¸¬®À)­ Ê»2ÁÝµ¸­8¬dºL¬8«YÑ�ÒlÔUÕY« ºL² Ã »¹ºJ»ÅJ»¹ºLÀ Ä»¹¬L×L²Ë­¸r�W�Ul�ÑuBm�t@m�}=m�P5ã�ç�»Éê)Õ�À�µ¾­�²Çµ¸À�¬iÅL»¹ºLÀ Ä»½¬Lã�ç�¯�ê-�Ð²ËÌ®ÜLÈLºÝ¬8ÅJ»½ºLÀ Ä»¹¬Ýã�ç Ã ê&ùS²ÇÀ Ã ²Çµ¸À�¬FÅJ»¹ºÝÀ Ä»¹¬LãÖ ²ÇÆ Ã »¹¼¿»FÜÝ³�µ¾¼¾µ¸Û>»¹ºL»DÊ²�»�­�²ÇÆ-­.»i­�¬®Æ�³¶À¶»½ºJ»�ÈJ» õ µ¾Ì®ÜLÀ�»�ö��Ýã
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õ µ¸Ì®ÜLÀ¶»�ö>ÿXN�¢�² Ã ¬¹ÈLÆ-³�À�Ü@ÂÃ½Ä»¹¬L×�»FÅJ»¹À-³�µ¾À&ºÝ¬®Æ��FÅÝÀ�µ¾­�²Çµ¸À�¬®Æ$ÅJ»¹ºLÀ Ä¬®²ÇÆ�ºL²�­�¬2·±µ¸­8²ËÈß³�¬L×LºL²�ÜL­8»�ºJ»¹Æö2Í¹ÿi¬®¯ÝÆ�²ÇÀ�·½»¥ÂÃ¹Ä¬®²ËÆó»¹ÈL»¹¼¾µ¸Æ¶»¹ºJ»½ÆÇ×Ý²Ë­æ³¶¬¹ÈLÆ�ºL² Ã µ¾ÈÝÛ>»Ýã�ç�»Éê � ­.»½Ì®²Ç­é¬¹À�µ¾Ì¹µ¾ÈJ»¹¼ ã&çÚ¯�ê#¢�² Ã ¬¹ÈLÆ-³�À�Ü@ÂÃ½Ä»¹¬Ã ¬®­æ¬8­:Ê²Ë³�¬ÐºL¬�¼¸µ¾ÈL²Ç»¹À�ç�Õ
«$Öóê´ãSç Ã êx¢�² Ã ¬®ÈÝÆ-³¶À-Ü@ÂÃ¹Ä»½¬gç�²5ÁÐÅJ»¹ÈLÆ Ä»¹¬ßê Ã ¬®­æ¬�­ Ê²Ë³�¬ÐºÝ¬�È Ä»¹¬F¼¾µ¾ÈÝ²>»¹Àç�«YÑÓÒlÔUÕY«$Öëê5ãpÖ ²ËÆ Ã »¹¼¿»FÜÝ³¶µ¸¼¾µ¸Û>»¹ºJ»�Ê²6»�­�²ÇÆ-­.»�­�¬®Æ-³�À¶»¹ºJ»iÈL» õ µ¸Ì®ÜLÀ�»�ö2ÍÐã



0�Y=Z2[&9;:=<>7@:\9]C^7G3658769;:\<_7@?BADC `�,

(a) (b) 

(c) 

õ µ¸Ì®ÜLÀ¶»�ö>÷XN�¢�² Ã ¬¹ÈLÆ-³�À�Ü@ÂÃ½Ä»¹¬L×�»FÅJ»¹À-³�µ¾À&ºÝ¬®Æ��FÅÝÀ�µ¾­�²Çµ¸À�¬®Æ$ÅJ»¹ºLÀ Ä¬®²ÇÆ�ºL²�­�¬2·±µ¸­8²ËÈß³�¬L×LºL²�ÜL­8»�ºJ»¹Æö2Í½ÿi¬®¯LÆ�²ËÀ-·½»¥ÂÃ½Ä¬®²ÇÆ�»¹ÈJ»¹¼¸µ¾Æ�»¹ºJ»¹ÆË×L²Ç­¸r�W�Ul�XuBm�t@m�}=m�P5ã�ç »®ê � ­.»¹Ì¹²Ç­é¬®À-µ¾Ì®µ¸ÈJ»¹¼ ã&çÚ¯�ê#¢�² Ã ¬®ÈÝÆ-³¶À-Ü@ÂÃ¹Ä»½¬ Ã ¬¹­¬�­:Ê²´³¶¬±ºL¬�¼¾µ¸ÈL²>»½À�ç ÕY«$Öëê5ã[ç Ã ê#¢�² Ã ¬®ÈLÆ�³¶À�Ü[ÂÃ¹Ä»¹¬àç�²´ÁÐÅJ»½ÈLÆ Ä»¹¬Éê Ã ¬®­é¬F­:Ê²Ë³¶¬±ºL¬FÈ Ä»¹¬F¼¸µ¾ÈL²Ç»¹Àç�«YÑÓÒlÔUÕY«$Öëê5ãpÖ ²ËÆ Ã »¹¼¿»FÜÝ³¶µ¸¼¾µ¸Û>»¹ºJ»�Ê²6»�­�²ÇÆ-­.»�­�¬®Æ-³�À¶»¹ºJ»iÈL» õ µ¸Ì®ÜLÀ�»�ö��Ýã

õ µ¾Ì®ÜLÀ�»FÍ.�XN�/Ù·®¬¹¼¾Ü@ÂÃ½Ä»¹¬�³¶²Ç­�Åp¬®À¶»¹¼�ºL¬�·¹»½¼¾¬®À&ºÝ² Ã »¹ºJ»i·½»¹À�µ>Ê»½·®²Ë¼Yç�ÅLµòÁÝ²Ë¼ñê
ºL»�Æ±Ê²ÇÀ�µ¸²ëºL²�µ¾­8»¹Ì®²ËÈLÆ¬®À�µ¸Ì®µ¾ÈL»¹µ¾ÆËã
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õ µ¾Ì®ÜLÀ�»FÍÐö�N�/Ù·¹¬®¼¾Ü@ÂÃ½Ä»¹¬F³¶²Ç­�Åp¬®À¶»¹¼�ºL¬�·¹»½¼¾¬®À&ºÝ² Ã »¹ºJ»�·½»¹À�µ>Ê»½·®²Ë¼�ç�ÅLµòÁÐ²Ç¼ñê$ºL»FÀ-² Ã ¬®ÈLÆ-³�À�Ü@ÂÃ½Ä»¹¬.ºL»FÆ±Ê²ÇÀ-µ¾²ºL²�µ¸­.»¹Ì¹²ÇÈLÆ&¬¹À�µ¾Ì¹µ¾ÈJ»¹µ¸Æ Ã ¬®­é¬F­:Ê²´³¶¬±ºL¬�ÕY«$Ödã

õ µ¾Ì®ÜLÀ�»FÍ®Í�N�/Ù·¹¬®¼¾Ü@ÂÃ½Ä»¹¬F³¶²Ç­�Åp¬®À¶»¹¼�ºL¬�·¹»½¼¾¬®À&ºÝ² Ã »¹ºJ»�·½»¹À�µ>Ê»½·®²Ë¼�ç�ÅLµòÁÐ²Ç¼ñê$ºL»FÀ-² Ã ¬®ÈLÆ-³�À�Ü@ÂÃ½Ä»¹¬.ºL»FÆ±Ê²ÇÀ-µ¾²ºL²�µ¾­8»¹Ì®²ËÈLÆ)¬®À-µ¾Ì®µ¸ÈJ»¹µ¾Æ Ã ¬®­æ¬�­ Ê²Ë³�¬ÐºÝ¬�«YÑ�ÒlÔUÕY«$Ödã
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õ µ¾Ì®ÜLÀ�»FÍ�ÏÑNU5 Ä»¹¬FÜL¼¸³�À¶»¹ÅJ»½Æ�Æ¶»½ÈLºL¬F¬®Æ�¼¾µ¸­8µ�³¶²ÇÆ
ºJ»Fµ¾­8»¹Ì®²Ç­åã
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õ µ¸Ì®ÜLÀ¶»FÍ.a�N�«$¬®­�ÅJ»¹À�»¥ÂÃ¹Ä»¹¬F²ËÈß³�À�²n¬8«YÑ�ÒlÔUÕY«#�F²n¬¹Æ�ÕY«$Æ�ºL²�­.»½µ¾Æ)»¹¼�³ô»i¬®À-ºL²Ç­åã
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Ò�²ÇÆ-³¶»8Æ-²ÐÂÃ¹Ä»½¬.Æ�²ËÀ Ä»¹¬8»¹ÅLÀ-²ÇÆ-²ÇÈÉ³ô»¹ºÝ¬®Æl²nºLµ¾Æ Ã ÜÝ³�µ¾ºL¬¹Æ�¬¹Æ�À-²ÇÆ�ÜÝ¼¸³ô»½ºL¬®Æ�ºJ»�»¹È�Ê»¹¼¸µ¾Æ�²ëÆ-¬®¯LÀ-²d»FÆ�²ËÌ®ÜLÈLºJ»
Æ±Ê²ÇÀ�µ¸²�ºL²�µ¾­8»¹Ì®²ÇÈÝÆ�Æ�²Ç¼¸² Ã µ¾¬®ÈJ»½ºJ»¹ÆÇ× Ã ¬®ÈÉ³¶²ÇÈÝºL¬i¬�­8¬�·±µ¾­�²ÇÈÉ³�¬n­�¬®Æ�³¶À¶»½ºL¬�ÈJ» õ µ¾Ì®ÜLÀ�»�ÿÝãÙùS¬ÐºL¬¹ÆY¬¹ÆYºÝ²´Ñ
³¶»¹¼¾îL²ËÆ@»�À�²ËÆ�Åp²Çµ�³¶¬lºL»l­8²´³¶¬±ºL¬®¼¸¬®Ì®µ¿»
²Ç­�ÅLÀ�²ËÌÉ»¹ºJ»�ÈJ»�¬®¯Ð³¶²ÇÈ[ÂÃ¹Ä»¹¬óºÝ¬®Æ[À-²ÇÆ-ÜL¼¸³¶»¹ºL¬®ÆË×5°LÊ»�ØÚ¬¹À¶»¹­ ºL²ËÆ Ã À�µ¸³�¬®Æ
ÈJ»�Æ-²ÐÂÃ¹Ä»½¬.»¹ÈÉ³�²ÇÀ�µ¸¬®ÀÇã

¦x§]Õ#§	¨ � ¾��«��S¹ ²X± ­ °©² ® ±4² Û�� ³ «�­ °©²
Ò�²ÇÆ-³�²ì²´ÁÐÅp²ÇÀ�µ¸­8²ËÈÉ³¶¬L× Ã ¬®­ª¬g­ Ê²Ë³�¬ÐºÝ¬gÕY«$ÖéØÚ¬®À¶»¹­è²ËÈ Ã ¬®ÈÉ³�À¶»¹ºL¬¹Æ�¬®ÆiÅp²ÇÀ Ã ²ÇÈÉ³¶ÜL»¹µ¾Æ�ºL²�÷��8Ò�×�8Ò�²�ö�øÃ��Òì×ßÀ-²ÇÆ�Åp² Ã ³¶µ�·¹»½­8²ËÈß³�²¹×ßºL²�µ¾ÈÐûJÜ ï²ÇÈ Ã µ¿»ëºL² Ã »¹ºJ» Ã ¬®­�Å¥¬¹ÈL²ÇÈÉ³¶²�ÅLÀ-µ¾È Ã µ¾ÅJ»½¼ÝÈJ»ë·½»¹À�µ¾»¥ÂÃ¹Ä»¹¬ó³�¬¹³ô»½¼

²5ÁÝµ¸Æ-³�²ÇÈÉ³¶²�ÈL¬®ÆUºJ»½ºL¬®ÆÇã+�Ð²Ë­8²Ë¼¾îJ»¹ÈÉ³�²�»¹¬ Ã ¬®ÈLÆ�³ô»½³¶»¹ºL¬�ÈL¬�²´ÁÐÅp²ÇÀ-µ¾­�²ÇÈÉ³¶¬�»¹ÈÉ³¶²ËÀ�µ¸¬®ÀÇ×2¬�ÅLÀ�µ¸­8²Ëµ¾À-¬&ÅJ»¹ºLÀ Ä»¹¬
³�²Ç­�Å¥¬®À�»¹¼L¼¸µ¾ÈL²Ç»¹À�ºL²�­�¬�·±µ¾­�²ÇÈÉ³¶¬8ç ÕY«lö2êÙ³ô»½­i¯
Ê²Ç­þ»½ÅLÀ�²ËÆ�²ÇÈÉ³¶»dÈL²ÇÆ�³¶² Ã »¹Æ-¬L×ÐÜÝ­HØÚ¬®À-³�² Ã ¬®­8Åp¬®ÈL²ËÈÉ³¶²
ºL²i»¹¼¸³¶»�ØÚÀ�²ËÞßÜ ï²ÇÈ Ã µ¿»Ý×sÅÝÀ�²ÇÆ-²ÇÈÉ³¶²�²Ë­z³�¬ÐºJ»8Æ�ÜJ»�²5ÁÐ³�²ÇÈLÆ Ä»¹¬LãdäHÞ±ÜÝ²�À�²>»½¼¾­�²ÇÈÉ³¶² Ã ¬®­�ÅLÀ�¬�·½».³¶À�»½³ô»½À�ÑÓÆ-²
ºL²dÜL­ £�À�ÜsÊâ ºL¬�¥�Ì®²ËÀ¶»¹ºÝ¬�Å¥²Ë¼¿».µ¸¼¾ÜL­�µ¾ÈL»¥ÂÃ¹Ä»¹¬FºL¬u»½­i¯Lµ¾²ËÈÉ³¶²¹ã�Ò�¬¹³ô»2ÑÓÆ�²n³ô»¹­d¯$Ê²Ç­å×�ÈL¬¹ÆóÅJ»¹ºLÀ Ä¬®²ÇÆ�ÕY«lö
²å«YÑÓÒlÔUÕY«lö®×$»g²5ÁÝµ¸Æ-³ ï²ÇÈ Ã µ¿»gºL²uÜL­ £�ºL²ÇÌ®À�»¹ÜÑ¥L×YÆ�²ËÈLºL¬�ÞßÜL²u²ÇÆ-³�²�ÊÜÝ¼¸³¶µ¸­8¬ Ã ¬®ÈÝÆ�²ÇÌ¹ÜLµ¾Ü:­�µ¾ÈLµ¸­8µ¸Û>»¹À
Ã ¬®ÈLÆ�µ¸ºL²ÇÀ�»>·®²Ç¼¸­8²ËÈÉ³¶²�» »¹¼�³ô»DØÚÀ-²ÇÞßÜ ï²ÇÈ Ã µ¿»?²ËÈ Ã ¬¹Èß³�À¶»¹ºL»:ÈÝ¬ ÅLÀ�µ¸­8²Ëµ¾À�¬Ýã�ä £�ºL²ÇÌ®À�»¹ÜÑ¥ ²Ë­ ÞßÜL²ÇÆ�³ Ä»¹¬
Ã ¬®À�À-²ÇÆ�Åp¬®ÈLºÝ².»¹¬åºL²ËÆ�¼¾¬ Ã »½­8²ËÈß³�¬�ºÝ¬�¬®¯ß°-²Ë³¶¬å²ÇÈ Ã ¬®ÈÉ³¶À�»¹ºL¬�ÈJ»¹Ænµ¾­8»¹Ì®²ÇÈÝÆÇ×UºL²FÆ�ÜJ»åÅ¥¬¹Æ�µ-ÂÃ½Ä»¹¬uµ¾ÈLµ Ã µ¾»¹¼�×
ÅJ»½À¶»�Å¥¬¹Æ�µ-ÂÃ½Ä»¹¬^�JÈJ»¹¼ ã

Îó²ËÆ-³ô» Ã »=Ñ"Æ�²&ÞßÜL²½×É²ÇÈLÞßÜJ»¹ÈÉ³�¬nÈL»ó»¹È�Ê»¹¼¸µ¾Æ-²$¼¾µ¸ÈL²>»½À[¬®Æ@ÅJ»¹ºLÀ Ä¬®²ÇÆ�ÕY«lö)²)ÕY«)Íl­�¬®Æ-³�À¶»¹­�¬�£�ºL²ÇÌ®À�»¹ÜÑ¥
°LÊ»à­�²ÇÈ Ã µ¾¬®ÈL»¹ºL¬L×�ÈJ»�»¹È)Ê»¹¼¾µ¸Æ�²�È Ä»½¬g¼¾µ¾ÈÝ²>»¹À�»½Å¥²ËÈJ»¹Æ�¬�«YÑ�Ò�ÔUÕ
«lö�»¹ÅLÀ-²ÇÆ-²ÇÈÉ³ô»�²ÇÆ-Æ¶» Ã »¹À�» Ã ³�²ÇÀÇÊâ Æ-³�µ Ã »Ðã� Æ-Æ�¬�Æ�µ¾Ì¹ÈLµ\� Ã »iÞßÜL²�¬�ÅÝÀ�µ¾­�²Çµ¸À�¬iÅL»¹ºLÀ Ä»½¬�È Ä»¹¬�¼¾µ¸ÈL²>»¹À
ØÚ¬®µ Ã »½ÅJ»¹ÛëºL²�£-²5ÁÝÅÝ¼¾µ Ã »¹À;¥�ÅÝÀ¶»½³�µ Ã »½­8²ËÈß³�²ó³¶¬±ºJ»
·½»¹À-µ¿»¥ÂÃ½Ä»¹¬àÀ�²´ØÚ²ÇÀ-²ÇÈÉ³¶²å»¹¬gºL²ËÆ�¼¸¬ Ã »¹­8²ËÈÉ³¶¬gºL¬g¬®¯ß°-²Ë³¶¬�ÈJ»½Æiµ¾­8»¹Ì®²ËÈLÆÇã�ÖlÆ-Æ�µ¾­å×�»¹¼´Ê²Ç­©ºL¬gÅJ»¹ºLÀ Ä»¹¬�«YÑ
Ò�ÔSÕY«)ÍiÈ Ä»¹¬�»¹ÅÝÀ�²ÇÆ-²ÇÈÉ³ô»½À�¬ £-ºL²ËÌ®À¶»½ÜÑ¥L×L²Ë¼¾² Ã ¬¹ÈLÆ�²ËÌ®ÜLµ¾Ü Ã »¹À¶» Ã ³¶²ËÀ�µ¾ÛÇ»¹À)¬FÆ�ÜLÀ-Ì®µ¾­�²ÇÈÉ³�¬�ºL² Ã »¹ºJ»�ÜL­8»
ºJ»½Æ@­ Ä»¹¬®ÆUÈJ»lÆ±Ê²ÇÀ�µ¸²
ºÝ²$µ¾­8»¹Ì®²ËÈLÆÇã � Æ�Æ-¬àÊ²
­�¬®Æ�³¶À¶»½ºL¬ Ã ¬®­ Ã ¼¿»½À�²ÇÛÇ»�ÈJ» õ µ¾Ì¹ÜLÀ¶»�Í®üÐ×½¬®ÈLºL²
¬lÅLµ Ã ¬lºÝ¬ë«YÑ
Ò�ÔSÕY«)Í�À�²ÇÅÝÀ�²ÇÆ-²ÇÈÉ³ô»ó¬l»¹ÅJ»¹À-² Ã µ¾­�²ÇÈÉ³¶¬�ºJ»�ÅÝÀ�µ¾­�²Çµ¸À¶»&­ Ä»¹¬L× õ µ¾Ì¹ÜLÀ¶»xÏLöóç »Éê5ý¹²Y¬�·½»¹¼¾²�¬l»¹ÅJ»¹À-² Ã µ¸­8²ËÈÉ³¶¬
ºJ»DÆ�²ÇÌ¹ÜLÈLºJ»Ý× õ µ¸Ì®ÜLÀ¶» ÏLö:çÚ¯�ê´ãc/�Æ�Æ-²g­8¬�·±µ¾­�²ÇÈÉ³�¬úºJ»¹Æ.­ Ä»¹¬¹Æ8ØÚ¬®µ�ÅLÀ¶»½³�µ Ã »¹­8²ËÈÉ³¶²~µ¸Ì®ÈL¬®À�»¹ºL¬DÈL¬®Æ
ÅJ»½ºLÀ Ä¬®²ËÆë¼¾µ¸ÈL²>»¹À-²ÇÆË×U»�È Ä»¹¬uÆ�²ËÀëÅ¥¬®ÀëÜÝ­ ¼¾²´·®²FÅLµ Ã ¬ì²ÇÈ Ã ¬®ÈÉ³¶À�»¹ºL¬uÈL¬åÕY«lö®× Ã ¬®µ¸È Ã µ¸ºL²ÇÈÉ³�²F»�ÜL­¤ÅLµ Ã ¬
¬®¯ÝÆ�²ÇÀ�·½»¹ºL¬�ÈL¬8«YÑ�ÒlÔUÕY«lö®× õ µ¸Ì®ÜLÀ�»FÍ.bÝã

ù[»¹­i¯
Ê²Ë­ Æ-µ¾­�µ¾¼¾»¹ÀF» £-Æ-²ÇÈLÆ-µ¾¯Lµ¸¼¾µ¾ºL»¹ºL²F¥D²´Á Ã ²ËÆ�Æ-µ¸·½»?ÈJ» »¹È�Ê»½¼¾µ¾Æ-² Ã ¬®ÈLÆ�³ô»½³¶»¹ºJ»úÈL¬ ÅÝÀ�µ¾­�²Çµ¸À�¬�²´ÁßÑ
Åp²ÇÀ-µ¾­�²ÇÈÉ³¶¬L×�¬:ÅJ»¹ºLÀ Ä»¹¬¢«YÑ�Ò�ÔSÕY«#�y»¹ÅLÀ-²ÇÆ�²ËÈÉ³ô»¢ÜÝ­ ÅLµ Ã ¬:²´ÁÝ»¹Ì®²ËÀ¶»¹ºL¬Ý×lÅLÀ-¬2·½»>·®²Ë¼¾­�²ÇÈÉ³¶²�ØÚÀ�ÜÐ³¶¬:ºL²
²ËÆ�Åp² Ã µ � Ã µ¸ºJ»¹ºL²ËÆ�²ËÈ Ã ¬¹Èß³�À¶»¹ºL»¹ÆlÈJ»½Æl»¹­�¬®Æ�³¶À¶»½ÆÇã$Ö�²5ÁÝ²Ë­8ÅÝ¼¾¬�ºL¬8¬ Ã ¬¹À�À�µ¸ºL¬FÈJ».»½È�Ê»¹¼¾µ¸Æ�²ëºJ»�ÅLÀ�µ¸­8²Ëµ¾À�»
Æ±Ê²ÇÀ�µ¸²6ºÝ²iµ¾­8»¹Ì®²ËÈLÆÇ×�µ¾Æ-Æ�¬8Å¥¬±ºL²dÆ-²ÇÀ�Å¥²ËÀ Ã ²Ë¯Lµ¾ºÝ¬�ÈJ»¹Æ�²´ÁÐÅJ»¹ÈLÆ Ä¬®²ÇÆëÀ-²ËØÚ²ËÀ�²ÇÈÉ³�²ÇÆë»¹¬¹Æ_W�t@m�P6U@Wi­ðÊ»=ÁÐµ¾­�¬®Æ�²
­�Êâ ÈLµ¸­8¬¹ÆÇ×ß²ÇÆ-Å¥² Ã µ¿»½¼¾­�²ÇÈÉ³¶²�ÈL¬FÆ�²ËÌ®ÜLÈLºÝ¬.²ë³¶²ËÀ Ã ²Ëµ¾À-¬�ÅL»¹ºLÀ Ä¬¹²ÇÆÇ× õ µ¾Ì®ÜLÀ�»¹Æ-�Ýö®×Ñ�ÉÍÐ×�����²_�.ÏLã

Ò�²ÇÆ�Æ-²dÅp¬®ÈÉ³¶¬L×&Ê²�À�²Ë¼¾²´·¹»½Èß³�² Ã îL»¹À�­8»¹À�»�»½³¶²ËÈ@ÂÃ¹Ä»¹¬8ÅJ»¹À�»�¬8»¹Æ�Åp² Ã ³¶¬�ØÚÀ¶»¹Ì®­�²ÇÈÉ³¶»¹ºL¬�»¹ÅLÀ-²ÇÆ�²ËÈÉ³ô»¹ºL¬
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Åp²Ç¼¾»¹ÆF²´ÁÐÅJ»¹ÈLÆ Ä¬®²ÇÆ Ã µ�³ô»¹ºJ»½Æ�ÈÝ¬DÅJ»½ÀJÊ»¹Ì®À�»½ØÚ¬�»¹ÈÉ³¶²ËÀ�µ¾¬¹ÀÇ×Y¯¥²Ë­ Ã ¬®­�¬DÅL»¹À¶»�»�­�²ÇÆ-­.» Ã »¹À¶» Ã ³¶²ËÀ>Êâ Æ�³¶µ Ã »
»¹ÅÝÀ�²ÇÆ-²ÇÈÉ³ô»½ºJ»yÅp²Ç¼¾»?À�² Ã ¬®ÈLÆ�³¶À-Ü@ÂÃ¹Ä»¹¬yºL²gÜL­8»?ºJ»¹Æu»½­8¬®Æ�³¶À�»¹ÆìÅ¥¬¹À�­8²Ëµ¾¬ ºL¬y«YÑÓÒlÔUÕY«$Öd× õ µ¸Ì®ÜLÀ�»¹Æ�8a�² ��bÐý�²u³ô»¹­d¯$Ê²Ç­ ÅJ»¹À�»D¬DÀ�ÜsÊâ ºL¬úÅp²ÇÀ Ã ²Ç¯Ýµ¾ºL¬?ÈL»DÅLÀ-¬=°-²ÐÂÃ½Ä»¹¬?ºJ»úÆ±Ê²ÇÀ-µ¾²åºL²~ºJ»½ºL¬®Æ.À-² Ã ¬®ÈÉ³¶À�ÜáÊâ ºJ»
Ã ¬®­Ï¬ì«YÑÓÒlÔUÕY«$Öd× õ µ¾Ì®ÜLÀ�»f�®÷Ýã-/�Æ�Æ-²ÇÆóÅLÀ-¬®¯L¼¸²Ç­8»¹Æ�Æ-ÜLÀÚ°-²Ë­WÅ¥¬®À-ÞßÜL²i»¹¼¸Ì®ÜL­8»¹Æ-¢�Ò�ÖlÆ�²ÇÈ Ã ¬®ÈÉ³¶À�»¹­
­�Êâ ÈLµ¸­8¬¹ÆY¼¸¬ Ã »¹µ¾ÆË×ß¬®Üì²ÇÆ-Å¥² Ã µ¿»½¼¾µ¾ÛÇ»¹­�ÑÓÆ�²�ºL²Ë­.»¹µ¸ÆÇ×ÐÈL¬iÅLÀ-¬ Ã ²ÇÆ�Æ�»¹­�²ÇÈÉ³¶¬FºJ»¹ÆU°�»¹ÈL²Ç¼¾»¹Æ&ºL²lºJ»¹ºL¬®ÆË×L¬iÞßÜL²
»½ØÚ²´³ô»d³¶»¹ÈÉ³¶¬�¬f/�Æ-³JÊ»¹Ì®µ¾¬�ºÝ²>¢�²ËºLÜ@ÂÃ¹Ä»½¬L×LÞßÜJ»¹ÈÉ³¶¬F¬�ºL²>/@ÁÐÅJ»¹ÈÝÆ Ä»¹¬LãYÒ�¬�²ËÈÉ³ô»¹ÈÉ³¶¬Ý×LÈL¬FÅLÀ�µ¸­8²Ëµ¾À-¬dºL²Ë¼¾²ÇÆË×
²ËÆ�Æ¶»½ÆóØ�»¹¼¾îJ»½Æó» Ã »¹¯J»¹­`Å¥¬¹Àq£-ºL²ËÆ¶»¹ÅL»¹À�² Ã ²ÇÀS¥u²Ç­`­8²Ëµ¾¬ì»¹¬¹ÆlÅJ»¹ºÝÀ Ä¬®²ËÆë²´Á±³¶À�»LÊâ ºL¬¹Æ Ã ¬®À-À�²´³ô»¹­�²ÇÈÉ³¶²dºJ»¹Æ
ºL²Ë­.»½µ¾ÆU°�»½ÈL²Ç¼¾»¹ÆÇ×±·Ðµ¸Æ-³�¬�Þ±ÜÝ²ë²ÇÆ-³�²ÇÆ�Æ Ä»½¬8»½Ì®À�ÜLÅL»¹ºL¬®Æ&Æ-Ü Ã ²ËÆ�Æ-µ¸·½»¹­�²ÇÈÉ³¶²�ÈL¬�ÅLÀ-¬ Ã ²ÇÆ-Æ�¬FºL²�»¹È�Ê»½¼¾µ¾Æ-²¹ã�ÕS¬®À
¬®ÜÐ³¶À�¬å¼¿»½ºL¬L×SÈJ»¬/@ÁÐÅJ»¹ÈLÆ Ä»¹¬L×Ù¬¹Æ6À-²ÇÆ�ÜÝ¼¸³ô»½ºL¬®ÆnºL²Ç¢�Ò�Ö�Æ Ã ¬¹­ £-ÅLÀ�¬¹¯L¼¾²Ë­.»¹ÆS¥�ºÝ².­�Êâ ÈLµ¸­8¬�¼¸¬ Ã »¹¼�¬®Ü
­iÜÝµ¸³¶¬�£-²ËÆ�Åp² Ã µ¿»¹¼¸µ¾Û>»½ºJ»¹Æ;¥Ý×±­�²ÇÆ-­8¬nÞßÜL²lÆ-²�°�»¹­þ²Ë­ ÈlÊÜÝ­8²ËÀ�¬nÀ�²ÇºÝÜLÛÇµ¸ºL¬L×ßØ�»½³ô»¹¼¸­8²ËÈÉ³¶²�»¹ÅJ»¹À-² Ã ²ÇÀ Ä»½¬dÈJ»
À-² Ã ¬¹ÈLÆ-³�À�Ü@ÂÃ½Ä»¹¬8ºÝ¬®Æ�ºJ»¹ºL¬®Æ�²�ÅLÀ-²�°-ÜLºLµ Ã »¹À Ä»¹¬F¬ Ã Ê»¹¼ Ã ÜL¼¸¬�ºL¬FÀ�²ÇÆÇÊâ ºLÜÝ¬8ÅJ»½À¶»�²´Á±³¶À�»¥ÂÃ¹Ä»½¬8ºL¬¹Æ)ÅJ»¹ºLÀ Ä¬®²ÇÆ�ºL²
¬®À-ºL²Ç­æ­.»¹µ¸Æ&²Ç¼¸²Ë·½»¹ºJ»Ðã

Ò�²ÇÆ-³�²d²5ÁÝÅp²ÇÀ-µ¾­�²ÇÈÉ³¶¬�¬�ÌÉ»¹ÈLîL¬.»¹ÅLÀ-²ÇÆ�²ËÈÉ³ô»¹ºL¬ Ã ¬®­Ï¬�ÅLÀ-µ¾­�²Çµ¾À-¬FÅJ»¹ºLÀ Ä»¹¬�ØÚ¬¹µsÅ¥²ËÀ�ºLµ¸ºL¬.»½¬8Æ-²ÇÀ�²Ë­
» Ã À�²ËÆ Ã ²ËÈÉ³ô»¹ºL¬¹Æ�¬~Æ�²ËÌ®ÜLÈLºÝ¬g²8³¶²ËÀ Ã ²Çµ¾À-¬~ÅJ»½ºLÀ Ä¬®²ËÆdÈJ»�À�² Ã ¬®ÈLÆ�³¶À�Ü[ÂÃ¹Ä»¹¬gºL¬¹ÆdºJ»¹ºÝ¬®ÆÇ× õ µ¾Ì®ÜLÀ�»ÝÏ��Ýã � Æ�Æ�¬
¬ Ã ¬®À-À�²ËÜåºÝ²Ë·±µ¾ºL¬8»¹¬®Æ)ÅÝÀ�¬®¯L¼¸²Ç­8»¹Æ[°LÊ»�­8²ËÈ Ã µ¸¬®ÈJ»¹ºÝ¬®Æ�»¹ÈÉ³¶²ËÀ�µ¾¬¹À�­�²ÇÈÉ³¶²½ã

ÕS¬®À��J­�×s· ï²´Ñ"Æ�²�ÈJ»¹Æ�ÅLÀ-¬=°-²ÐÂÃ½Ä¬®²ÇÆnºJ»¹Æ�À�² Ã ¬®ÈÝÆ-³¶À-Ü@ÂÃ¹Ä¬¹²ÇÆdÈÝ¬�²ËÆ�ÅJ»¥ÂÃ ¬¬�¹Îi×áÞßÜL²8¬~«YÑ�Ò�ÔUÕ
«$Ö Ã ¬®ÈÐÑ
Æ-²ÇÌ®ÜLµ¸Ü6À-²ÇÅLÀ-²ÇÆ-²ÇÈÉ³ô»¹ÀS¯p²Ç­�»¹¼¸Ì®ÜL­8»¹ÆáÀ�²ËÌ®µ Ä¬¹²ÇÆUÈ Ä»¹¬�¯¥²Ë­hºL²l�JÈLµ¾ºL»¹Æ[Åp²Ç¼¸¬�­:Ê²´³¶¬±ºL¬�Õ
«$Ö6×2¬�ÞßÜL²YºL²ÇÈÝ¬¹³ô»
» Ã »¹ÅL» Ã µ¸ºJ»¹ºL²8ºL²8¼¸µ¾ºJ»½À Ã ¬®­èÈ Ä»¹¬å¼¾µ¸ÈL²>»½À�µ¾ºL»¹ºL²ÇÆ�ºL¬�ÅLÀ�µ¸­8²Ëµ¾À-¬å­ Ê²Ë³�¬ÐºÝ¬Lã � Æ�Æ-¬àÅp¬ÐºL²�Æ�²ËÀ6ÈÝ¬¹³ô»¹ºÝ¬L×
Åp¬®Àl²5ÁÐ²Ç­�ÅL¼¾¬L×�ÈJ»�À�²ËÌ®µ Ä»¹¬8²Ç­`³¶¬®À-ÈL¬ìºJ»ì»¹­�¬®Æ-³�À¶»�ÿ.�Ý×�ÈJ»½Æ õ µ¾Ì®ÜÝÀ¶»¹ÆÄ�ÉüÐ×z�¹ÿ�²^�®÷ÝãëÖ�Å¥²ËÆ¶»¹ÀëºLµ¸Æ�Æ-¬L×
Åp²ÇÀ Ã ²Ç¯p²´Ñ"Æ�²�ÜL­8»uÌ¹À¶»¹ÈLºÝ²�ÞßÜJ»½Èß³�µ¾ºJ»½ºL²FºL²FÀ�ÜsÊâ ºL¬uÅLÀ�²ËÆ�²ÇÈÉ³�².ÈJ»uÀ�² Ã ¬®ÈLÆ�³¶À-Ü@ÂÃ¹Ä»¹¬à«YÑ�Ò�ÔSÕY«$Ö6×S¬uÞßÜL²
ØÚ²ËÛ Ã ¬®­éÞßÜL²n»¹ÜL­�²ÇÈÉ³¶»¹Æ�Æ-²d»�­8»¹Ì®ÈLµ�³¶ÜLºL²lºL¬8²ËÀ�À-¬�µ¸ÈL²´ÁÐÅL¼¸µ Ã »¹ºL¬FÅ¥²Ë¼¾¬®Æ-��ÅJ»½ºLÀ Ä¬®²ËÆ�²Ç­ Ã ¬®È=°-ÜLÈÉ³¶¬Ýã
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õ µ¾Ì®ÜLÀ�»�Í¹÷XN�Õ[»¹ºLÀ Ä¬®²ÇÆ�²ÇÆ-ÅJ» Ã µ¿»¹µ¸Æ)¼¾µ¾ÈÝ²>»¹À-²ÇÆ)²Ç­b³¶¬®ÈLÆ�ºL² Ã µ¾ÈLÛÇ»Ýã�ç »Éê&Õ�À�µ¸­8²Ëµ¾À-¬iÅJ»¹ºLÀ Ä»¹¬Lã�çÚ¯�ê�Ð²ÇÌ®ÜÝÈLºL¬�ÅJ»¹ºLÀ Ä»¹¬Lã�ç Ã ê&ù[²ËÀ Ã ²Ëµ¾À-¬8ÅJ»½ºLÀ Ä»¹¬Ýã�ç�º�êx�Ð¬¹­.»�ºL¬®Æ���ÅJ»¹ºÝÀ Ä¬®²ËÆ�¼¸µ¾ÈL²Ç»¹À�²ËÆÇãÙÖ�²ÇÆ Ã »¹¼¾»ÜÝ³¶µ¸¼¾µ¾ÛÇ»¹ºJ»�Ê²�­�¬®Æ-³�À¶»¹ºL»�»½¬�¼¾»¹ºL¬�ºJ»Fµ¾­8»¹Ì®²Ë­¤çÚº�ê´ã
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õ µ¾Ì®ÜLÀ�»^���XNJÕ[»¹ºLÀ Ä¬®²ÇÆ�²ÇÆ-ÅJ» Ã µ¾»¹µ¾Æ)¼¸µ¾ÈL²Ç»¹À�²ËÆ)²Ç­¸r�W�Ul�XuBm�t@m�}=m�P5ã�ç »Éê&Õ�À-µ¾­�²Çµ¾À-¬iÅJ»¹ºÝÀ Ä»¹¬Lã�çÚ¯�ê-�Ð²ÇÌ¹ÜLÈLºL¬ÅJ»½ºLÀ Ä»¹¬Ýã�ç Ã ê&ùS²ÇÀ Ã ²Çµ¸À�¬FÅJ»¹ºÝÀ Ä»¹¬Lã�çÚº�ê-�Ð¬®­8»iºL¬®Æ��FÅJ»¹ºLÀ Ä¬®²ÇÆ�¼¾µ¸ÈL²>»½À�²ÇÆËã�Ö ²ÇÆ Ã »¹¼¾»�ÜÝ³�µ¾¼¸µ¾Û>»½ºJ»�Ê²­�¬®Æ-³�À¶»¹ºJ»F»¹¬F¼¾»¹ºL¬FºJ»�µ¾­8»¹Ì®²Ë­¤çÚº�ê´ã

(a) (b)

(c)

õ µ¾Ì®ÜLÀ�»^�Ýö�N�/@ÁÐÅJ»¹ÈÝÆ Ä»¹¬�ºJ»¹Æ�¬®¯LÆ-²ÇÀ�·¹»pÂÃ¹Ä¬®²ËÆ�À-²ËØÚ²ÇÀ-²ÇÈÉ³¶²ËÆó»¹¬�·½»¹¼¸¬®À&­�Êâ ÈLµ¸­8¬6ºL¬�«YÑÓÒlÔUÕY«�ºL² Ã »¹ºJ»ÅJ»¹ºLÀ Ä»¹¬L×L²Ë­æ³¶¬®ÈÝÆ�ºÝ² Ã µ¾ÈLÛÇ»Ýã�ç »Éê&Õ�À-µ¾­�²Çµ¾À-¬iÅJ»¹ºÝÀ Ä»¹¬Lã�çÚ¯�ê-�Ð²ÇÌ¹ÜLÈLºL¬�ÅJ»¹ºLÀ Ä»¹¬Lã�ç Ã ê&ù[²ËÀ Ã ²Çµ¾À-¬ÅJ»¹ºÝÀ Ä»¹¬Lã�Ö�²ËÆ Ã »½¼¿»�ÜÝ³¶µ¸¼¾µ¸Û>»¹ºJ»�Ê²6»�­�²ÇÆ-­.»�­�¬®Æ-³�À¶»¹ºJ»�ÈJ» õ µ¸Ì®ÜLÀ�»FÍ¹÷Ýã
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õ µ¾Ì®ÜLÀ�»^�ÉÍ�N�/@ÁÐÅJ»¹ÈÝÆ Ä»¹¬�ºJ»¹Æ�¬®¯LÆ-²ÇÀ�·¹»pÂÃ¹Ä¬®²ËÆ�À-²ËØÚ²ÇÀ-²ÇÈÉ³¶²ËÆó»¹¬�·½»¹¼¸¬®À&­�Êâ ÈLµ¸­8¬6ºL¬�«YÑÓÒlÔUÕY«�ºL² Ã »¹ºJ»ÅJ»¹ºLÀ Ä»¹¬L×L²Ë­¸r�W�Ul�ÑuBm�t@m�}=m�P5ã�ç�»Éê)Õ�À�µ¾­�²Çµ¸À�¬iÅL»¹ºLÀ Ä»½¬Lã�ç�¯�ê-�Ð²ËÌ®ÜLÈLºÝ¬8ÅJ»½ºLÀ Ä»¹¬Ýã�ç Ã ê&ùS²ÇÀ Ã ²Çµ¸À�¬FÅJ»¹ºÝÀ Ä»¹¬LãÖ ²ÇÆ Ã »¹¼¿»FÜÝ³�µ¾¼¾µ¸Û>»¹ºL»DÊ²�»�­�²ÇÆ-­.»i­�¬®Æ�³¶À¶»½ºJ»�ÈJ» õ µ¾Ì®ÜLÀ�»^���Ýã

(a) (b)

(c)

õ µ¾Ì®ÜLÀ�»^���XN�/@ÁÐÅJ»¹ÈÝÆ Ä»¹¬8ºJ»¹Æ�¬®¯LÆ-²ÇÀ-·½»¥ÂÃ½Ä¬®²ÇÆ�À�²´ØÚ²ÇÀ-²ÇÈÉ³¶²ËÆl»¹¬�·½»¹¼¸¬®À)­ Ê»2ÁÝµ¸­8¬dºL¬8«YÑ�ÒlÔUÕY« ºL² Ã »¹ºJ»ÅJ»¹ºLÀ Ä»¹¬L×L²Ë­æ³¶¬®ÈÝÆ�ºÝ² Ã µ¾ÈLÛÇ»Ýã�ç »Éê&Õ�À-µ¾­�²Çµ¾À-¬iÅJ»¹ºÝÀ Ä»¹¬Lã�çÚ¯�ê-�Ð²ÇÌ¹ÜLÈLºL¬�ÅJ»¹ºLÀ Ä»¹¬Lã�ç Ã ê&ù[²ËÀ Ã ²Çµ¾À-¬ÅJ»¹ºÝÀ Ä»¹¬Lã�Ö�²ËÆ Ã »½¼¿»�ÜÝ³¶µ¸¼¾µ¸Û>»¹ºJ»�Ê²6»�­�²ÇÆ-­.»�­�¬®Æ-³�À¶»¹ºJ»�ÈJ» õ µ¸Ì®ÜLÀ�»FÍ¹÷Ýã
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õ µ¾Ì®ÜLÀ�»^�.ÏÑN�/@ÁÐÅJ»¹ÈÝÆ Ä»¹¬8ºJ»¹Æ�¬®¯LÆ-²ÇÀ-·½»¥ÂÃ½Ä¬®²ÇÆ�À�²´ØÚ²ÇÀ-²ÇÈÉ³¶²ËÆl»¹¬�·½»¹¼¸¬®À)­ Ê»2ÁÝµ¸­8¬dºL¬8«YÑ�ÒlÔUÕY« ºL² Ã »¹ºJ»ÅJ»¹ºLÀ Ä»¹¬L×L²Ë­¸r�W�Ul�ÑuBm�t@m�}=m�P5ã�ç�»Éê)Õ�À�µ¾­�²Çµ¸À�¬iÅL»¹ºLÀ Ä»½¬Lã�ç�¯�ê-�Ð²ËÌ®ÜLÈLºÝ¬8ÅJ»½ºLÀ Ä»¹¬Ýã�ç Ã ê&ùS²ÇÀ Ã ²Çµ¸À�¬FÅJ»¹ºÝÀ Ä»¹¬LãÖ ²ÇÆ Ã »¹¼¿»FÜÝ³�µ¾¼¾µ¸Û>»¹ºL»DÊ²�»�­�²ÇÆ-­.»i­�¬®Æ�³¶À¶»½ºJ»�ÈJ» õ µ¾Ì®ÜLÀ�»^���Ýã

(a) (b) 

(c) 

õ µ¸Ì®ÜLÀ¶»^��a�N�¢�² Ã ¬¹ÈLÆ-³�À�Ü@ÂÃ½Ä»¹¬L×�»FÅJ»¹À-³�µ¾À&ºÝ¬®Æ��FÅÝÀ�µ¾­�²Çµ¸À�¬®Æ$ÅJ»¹ºLÀ Ä¬®²ÇÆ�ºL²�­�¬2·±µ¸­8²ËÈß³�¬L×LºL²�ÜL­8»�ºJ»¹Æö2Í¹ÿi¬®¯ÝÆ�²ÇÀ�·½»¥ÂÃ¹Ä¬®²ËÆó»¹ÈL»¹¼¾µ¸Æ¶»¹ºJ»½ÆÇ×Ý²Ë­æ³¶¬¹ÈLÆ�ºL² Ã µ¾ÈÝÛ>»Ýã�ç�»Éê � ­.»½Ì®²Ç­é¬¹À�µ¾Ì¹µ¾ÈJ»¹¼ ã&çÚ¯�ê#¢�² Ã ¬¹ÈLÆ-³�À�Ü@ÂÃ½Ä»¹¬Ã ¬®­æ¬8­:Ê²Ë³�¬ÐºL¬�¼¸µ¾ÈL²Ç»¹À�ç�Õ
«$Öóê´ãSç Ã êx¢�² Ã ¬®ÈÝÆ-³¶À-Ü@ÂÃ¹Ä»½¬gç�²5ÁÐÅJ»¹ÈLÆ Ä»¹¬ßê Ã ¬®­æ¬�­ Ê²Ë³�¬ÐºÝ¬�È Ä»¹¬F¼¾µ¾ÈÝ²>»¹Àç�«YÑÓÒlÔUÕY«$Öëê5ãpÖ ²ËÆ Ã »¹¼¿»FÜÝ³¶µ¸¼¾µ¸Û>»¹ºJ»�Ê²6»�­�²ÇÆ-­.»�­�¬®Æ-³�À¶»¹ºJ»iÈL» õ µ¸Ì®ÜLÀ�»FÍ¹÷Ýã
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õ µ¸Ì®ÜLÀ¶»^�.bXN�¢�² Ã ¬¹ÈLÆ-³�À�Ü@ÂÃ½Ä»¹¬L×�»FÅJ»¹À-³�µ¾À&ºÝ¬®Æ��FÅÝÀ�µ¾­�²Çµ¸À�¬®Æ$ÅJ»¹ºLÀ Ä¬®²ÇÆ�ºL²�­�¬2·±µ¸­8²ËÈß³�¬L×LºL²�ÜL­8»�ºJ»¹Æö2Í½ÿi¬®¯LÆ�²ËÀ-·½»¥ÂÃ½Ä¬®²ÇÆ�»¹ÈJ»¹¼¸µ¾Æ�»¹ºJ»¹ÆË×L²Ç­¸r�W�Ul�XuBm�t@m�}=m�P5ã�ç »®ê � ­.»¹Ì¹²Ç­é¬®À-µ¾Ì®µ¸ÈJ»¹¼ ã&çÚ¯�ê#¢�² Ã ¬®ÈÝÆ-³¶À-Ü@ÂÃ¹Ä»½¬ Ã ¬¹­¬�­:Ê²´³¶¬±ºL¬�¼¾µ¸ÈL²>»½À�ç ÕY«$Öëê5ã[ç Ã ê#¢�² Ã ¬®ÈLÆ�³¶À�Ü[ÂÃ¹Ä»¹¬àç�²´ÁÐÅJ»½ÈLÆ Ä»¹¬Éê Ã ¬®­é¬F­:Ê²Ë³¶¬±ºL¬FÈ Ä»¹¬F¼¸µ¾ÈL²Ç»¹Àç�«YÑÓÒlÔUÕY«$Öëê5ãpÖ ²ËÆ Ã »¹¼¿»FÜÝ³¶µ¸¼¾µ¸Û>»¹ºJ»�Ê²6»�­�²ÇÆ-­.»�­�¬®Æ-³�À¶»¹ºJ»iÈL» õ µ¸Ì®ÜLÀ�»^���Ýã

õ µ¾Ì®ÜLÀ�»^�Éü�N�/Ù·®¬¹¼¾Ü@ÂÃ½Ä»¹¬�³¶²Ç­�Åp¬®À¶»¹¼�ºL¬�·¹»½¼¾¬®À&ºÝ² Ã »¹ºJ»i·½»¹À�µ>Ê»½·®²Ë¼Yç�ÅLµòÁÝ²Ë¼ñê
ºL»�Æ±Ê²ÇÀ�µ¸²ëºL²�µ¾­8»¹Ì®²ËÈLÆ¬®À�µ¸Ì®µ¾ÈL»¹µ¾ÆËã
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õ µ¾Ì®ÜLÀ�»^�®ÿXN�/Ù·®¬¹¼¾Ü@ÂÃ½Ä»¹¬�³¶²Ç­�Åp¬®À¶»¹¼�ºL¬�·¹»½¼¾¬®À&ºÝ² Ã »¹ºJ»i·½»¹À�µ>Ê»½·®²Ë¼Yç�ÅLµòÁÝ²Ë¼ñê
ºL»�Æ±Ê²ÇÀ�µ¸²ëºL²�µ¾­8»¹Ì®²ËÈLÆ¬®À�µ¸Ì®µ¾ÈL»¹µ¾ÆËã

õ µ¾Ì®ÜLÀ�»^�®÷XN�/Ù·®¬¹¼¾Ü@ÂÃ½Ä»¹¬�³¶²Ç­�Åp¬®À¶»¹¼�ºL¬�·¹»½¼¾¬®À&ºÝ² Ã »¹ºJ»i·½»¹À�µ>Ê»½·®²Ë¼Yç�ÅLµòÁÝ²Ë¼ñê
ºL»�Æ±Ê²ÇÀ�µ¸²ëºL²�µ¾­8»¹Ì®²ËÈLÆ¬®À�µ¸Ì®µ¾ÈL»¹µ¾ÆËã
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21.31 
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õ µ¸Ì®ÜLÀ�» Ï8�XNJÕS²ÇÀ Ã ²ÇÈÉ³¶ÜL»¹¼[ºÝ²n²ËÀ�À-¬8µ¸ÈL²´ÁÐÅL¼¸µ Ã »½ºL¬�Å¥¬¹À Ã »¹ºJ»F­:Ê²Ë³¶¬±ºL¬L×ÐºL²n» Ã ¬¹À�ºL¬ Ã ¬®­b¬8ÈlÊÜÝ­8²ËÀ�¬�ºL²ÅJ»¹ºLÀ Ä¬®²ÇÆ�ÜÝ³�µ¾¼¸µ¾Û>»½ºL¬®Æ&ÅJ»½À¶»�À�² Ã ¬®ÈLÆ�³¶À-ÜLµ¾À�¬®Æ)ºJ»½ºL¬®ÆÇã

(a) (b) 

õ µ¸Ì®ÜLÀ�»vÏLö�NÂ�ÂPSR.TVU@Wë­�¬®Æ-³�À¶»¹ÈÝºL¬i¬yÊ»¹ÅLµ Ã ²ëºL¬�­�¬�·±µ¾­�²ÇÈÉ³¶¬iºL»¹Æ)­ Ä»½¬®Æ$²ËÆ�ÞßÜL²ÇÀ-ºJ»àç�»Éê
²óºÝµ¾À�²Ëµ¸³¶»ìç�¯�ê5×ÈJ»�Æ±Ê²ËÀ�µ¸²nºÝ²nµ¸­.»½Ì®²ÇÈLÆËã
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d �Ï� e £gf � h¡©�

ä:ÅLÀ�²ËÆ�²ÇÈÉ³�²�³�À¶»¹¯L»¹¼¾îL¬�»½ÅLÀ�²ËÆ�²ÇÈÉ³�¬®Üd»&­�²Ë³�¬ÐºÝ¬®¼¾¬®Ì¹µ¿»
²Ë­8ÅÝÀ�²ÇÌ®»¹ºJ»&ÅJ»¹À�»&²´ÁÐ² Ã Ü@ÂÃ¹Ä»½¬lºL¬�«YÑÓÒlÔUÕY«$Öd×
ÅLÀ-¬®Å ï¬®Æë²�»>·½»¹¼¾µ¸¬®Üg¬uÜLÆ�¬åºL²ËÆ�Æ�²�­:Ê²Ë³¶¬±ºL¬uÅJ»¹À�»ì²´Á±³¶À�»¥ÂÃ¹Ä»¹¬åºL² Ã ¬¹­8Åp¬®ÈL²ËÈß³�²ÇÆ�ÅLÀ-µ¾È Ã µ¾ÅJ»¹µ¸ÆóºL²F­�¬2·±µòÑ
­�²ÇÈÉ³¶¬~ºL²�Æ±Ê²ËÀ�µ¸²ÇÆiºL²ìµ¸­.»½Ì®²ÇÈLÆnÈL¬g²ËÆ�ÅJ»¥ÂÃ ¬�Í¹Îiã+�Ð²ÇÈLºÝ¬g¬�«YÑ�ÒlÔUÕY«$Öé²ì»�²´Á±³¶À�»¥ÂÃ¹Ä»¹¬gºÝ² Ã ¬®­�Å¥¬=Ñ
ÈL²ËÈÉ³¶²ÇÆdÅLÀ�µ¸È Ã µ¸ÅJ»¹µ¾Æ�ºL²8­8¬�·±µ¾­�²ÇÈÉ³�¬~¬®Æ�³¶²Ë­.»¹Æ Ã ²ËÈß³�À¶»¹µ¸ÆdÈL¬�ºL²ÇÆ-²ÇÈÉ·®¬¹¼¸·±µ¾­�²ÇÈÉ³¶¬gºÝ¬~³¶À�»¹¯J»¹¼¸îL¬L×SÈJ»¹Æ
Æ-²ÐÂÃ¹Ä¬¹²ÇÆ�Æ�²ËÌ®ÜLµ¸Èß³�²ÇÆ�Æ-²ÇÀ Ä»½¬g»¹ÅLÀ-²ÇÆ�²ËÈÉ³ô»¹ºJ»½Æ8»½Æ Ã ¬¹Èß³�À�µ¸¯LÜLµ-ÂÃ½Ä¬®²ÇÆË×�¬®ÆiÅLÀ-¬®Ì®À�»¹­.»½Æ6µ¸­8ÅL¼¸²Ç­�²ÇÈÉ³ô»½ºL¬®Æn²�¬®Æ
³�À¶»¹¯J»½¼¾îL¬®Æ
ØÚÜÝ³¶ÜLÀ-¬®Æ�À�²Ë¼¿» Ã µ¾¬®ÈJ»½ºL¬®Æ�»�²ÇÆ-Æ�²ÇÆ�ºL¬®µ¸Æ�»¹Æ�Æ-ÜLÈÉ³¶¬®ÆËã

i ���q &���Ejb_ �.klnm���^o
/�­©À�²Ç¼¾»¥ÂÃ¹Ä»½¬~»¹¬g«YÑ�ÒlÔUÕY«$Öd×@»¹ÆdÅÝÀ�µ¾È Ã µ¾ÅL»¹µ¾Æ Ã ¬¹Èß³�À�µ¸¯LÜLµ-ÂÃ½Ä¬®²ÇÆ6ºL¬~³�À¶»¹¯J»½¼¾îL¬uØÚ¬®À¶»½­©¬�ºL²Ë³¶»¹¼¾îL»=Ñ

­�²ÇÈÝ³�¬:ºJ» ­8²´³¶¬±ºL¬®¼¾¬¹Ì®µ¿»úÜÐ³¶µ¾¼¸µ¾ÛÇ»¹ºJ»ú²�¬:ºL²ÇÆ-²ÇÈÉ·®¬¹¼¸·±µ¾­�²ÇÈÉ³¶¬¢ºL²�ÅLÀ�¬¹Ì®À¶»¹­8»¹ÆìÅJ»½À¶» ²´ÁÐ² Ã Ü@ÂÃ¹Ä»½¬ðºL¬
­:Ê²Ë³�¬ÐºL¬àçÚ·¹²ÇÀóÆ-²ÐÂÃ¹Ä»½¬ìÆ�²ÇÌ¹ÜLµ¾ÈÉ³¶²>ê´ã��Y»¹¼¾²6À�²ÇÆ-Æ¶»¹¼�³ô»¹À�ÞßÜL²�¬ì«YÑÓÒlÔUÕY«$Ö§»¹ÅLÀ-²ÇÆ-²ÇÈÉ³ô»�·½»¹ÈÉ³ô»¹Ì¹²ÇÈLÆË×�Æ�¬¹¯LÀ�²
¬®ÜÐ³¶À�¬¹Æ�­:Ê²´³¶¬±ºL¬®ÆiºL²u»½È�Ê»¹¼¾µ¸Æ�²�­dÜL¼¸³�µ¸·½»¹À�µ¾»¹ºJ»uºL²ìºJ»¹ºÝ¬®ÆÇ×Y­8²ËÈ Ã µ¸¬®ÈJ»¹ºÝ¬®ÆiÈL¬D«&»¹ÅáÊâ ³¶ÜL¼¸¬?ö®× Ã ¬¹­8¬�»
Ã »¹ÅJ» Ã µ¾ºJ»¹ºÝ²$ºL²
¼¾µ¾ºL»¹À Ã ¬®­�È Ä»¹¬ó¼¸µ¾ÈL²Ç»¹À�µ¸ºJ»¹ºL²ËÆU²´ÁÐµ¾Æ�³¶²ÇÈÉ³�²ÇÆ�ÈL¬®Æ@ºJ»¹ºL¬®Æ[²)»lÅp¬®Æ�Æ-µ¾¯Lµ¸¼¾µ¸ºJ»¹ºL²�ºL²&»¹ÈJ»¹¼¸µ¾Æ¶»½À
ÜL­ªÈóÊÜL­�²ÇÀ�¬gµ¸¼¾µ¸­8µ�³ô»¹ºL¬åºL²ì·½»¹À�µ>Ê»½·®²Ëµ¾ÆËã?Öl¼¸Ì®ÜL­8»¹ÆiºL²ËÆ-·½»¹ÈÉ³ô»¹Ì¹²ÇÈLÆF³ô»¹­d¯$Ê²Ç­ ØÚ¬¹À¶»¹­ Ã ¬®ÈÝÆ-³ô»=³ô»¹ºJ»½ÆÇ×
Ã ¬®­8¬d»6µ¸ÈLÆ-³¶»¹¯Lµ¾¼¸µ¾ºJ»½ºL²)ÈJ»i»¹È)Ê»¹¼¾µ¸Æ�²�µ¾ÈLÆ�³¶ÀÇÊâ ÈLÆ�µ Ã »n»¹¬d­ Ê²Ë³�¬ÐºÝ¬iÒlÔUÕY«$Öd× Ã ¬®­�¬6ØÚ¬¹µ Ã µ¸³ô»½ºL¬dÅp¬®À�~�Æ�µ¸²Çî
çD�x,.��å¶�l×LÍ.���Ýö>¯Jê´ýJ» Ã ¬¹ÈLÆ�µ¸ºL²ÇÀLÊ»½·®²Ë¼�£-Æ�²ËÈLÆ�µ¸¯Lµ¾¼¸µ¾ºJ»¹ºÝ²F¥F»¹¬F»2°-ÜÝÆ-³¶²�ºL¬¹Æ�ÅL»¹À ï»¹­�²Ë³�À�¬®Æ)ºL»�»½È�Ê»¹¼¾µ¸Æ�²½× Ã ¬¹­
·±µ¾Æ�³¶¬�ÈJ»8ºÝµ¾Æ Ã ÜLÆ�Æ Ä»¹¬.ºÝ¬®Æ�À-²ÇÆ-ÜL¼¸³¶»¹ºL¬®Æ�ºL¬®Æ�²´ÁÐÅ¥²ËÀ�µ¸­8²ËÈß³�¬®ÆÇý�²6» Ã ¬®­8ÅÝ¼¾²´ÁÐµ¸ºJ»¹ºL²�ÈJ»Fµ¾­�ÅL¼¾²Ë­8²ËÈÉ³ô»¥ÂÃ½Ä»¹¬
²�²´ÁÐ² Ã Ü@ÂÃ½Ä»¹¬.ºJ»F»¹È)Ê»¹¼¾µ¸Æ�²¹×Ý²Ç­ Ã ¬®­8ÅL»¹À¶»¥ÂÃ½Ä»¹¬F»¹¬®Æ�­:Ê²Ë³�¬ÐºL¬¹Æ�Õ
«$Ö�²nÒlÔUÕY«$Ödã

ÖþÀ�²ËÆ�Åp²Çµ�³¶¬åºJ»å²5Á±³¶À¶»pÂÃ¹Ä»¹¬�ºL² Ã ¬®­�Å¥¬¹ÈL²ÇÈÉ³¶²ËÆ6ÅÝÀ�µ¾È Ã µ¾ÅL»¹µ¾ÆëºL²F­�¬�·Ðµ¸­8²ËÈÉ³¶¬L×UÅp¬ÐºL²5ÑÓÆ-²�Åp²ÇÀ Ã ²Ë¯¥²ËÀÇ×
»½³�À¶»>·�Ê²ÇÆ�ºL¬®Æ)À-²ÇÆ-ÜL¼¸³¶»¹ºL¬®Æ�ºL¬®Æ)²5ÁÐÅ¥²ËÀ�µ¾­�²ÇÈÉ³�¬®Æ�À�²>»½¼¾µ¾ÛÇ»¹ºL¬®ÆË×ÝÞßÜL²�¬8«YÑ�Ò�ÔSÕY«$Ö�ØÚ¬®µ Ã »¹ÅJ»¹Û�ºL²�²5ÁÐ³�À¶»¹µ¸À
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