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i��;ë=]����±�Óë µ iTY6Q��*oT�HPMo
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���xg(iTPRc�gj\xg�mf[HnhoTnhXZ[��xXZep\Hi;��XRW=Q)XZ[utRg�WTURg+[HQ)g�np[�oT�xg�k lcm n o|XRdGXZehXRUR�R��PRi=¢�g+epebPRi=oT�xg(¢�g+PMS�¯ l]m ·«o|XRdGXZehXRUR�RL
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�HPMW�c!XZ[HnpQ�W�PR\6npYHi i|g�WTtRg+i�PRi�P�c�g+PRiTYxW�g!XR�joT�xg
\xg�URW�g�g
XR��Q)XZ[HQ)g+[uo|W�PMoTnhXZ[îXR�(è n�� np[ÓoT�xg
¯Elcm ·[xXRW�clL
¹ o�npi npc�dGXRWToTPR[uo�o|X*XR�6i|g�WTtRg!oT�6PMo oT�xg!�HPMW�c�XZ[6npQ�W�PR\HnpYHi�npi Q)XZ[uoTnp[VYxXZYHi ¢�nhoT�ÖWTg+i|dGg+Q)o o|XloT�xg ¶ i|o|W�XZ[xUu¸

¯Elcm · o|XRdGXZehXRUR�&XZ[loT�Hg�i|d6PRQ)g�XR�=c!g�o|W�npQ�i��6Q)�¦L § K©¨ª� § zw¨ªL ¹ [�URg+[xg�W�PRe/�6npo«npi�[xXRo�Q)XZ[�oTnp[VYxXZYHi�np[&oT�xg�¢�g+PMSl¯Elcm ·
o|XRdGXZehXRUR�RL
��[xg�c!P¥�#\xg�m6[xg!iTY6Q��#�HPMW�c!XZ[HnpQ�W�PR\Hnpn=¢�L÷W+L÷o�L�XRoT�xg�W�o|XRdGXZehXRUZnhg+i+����XRW�np[Hi|oTPR[6Q)g k2lcm n�n{[#P*Q)XZc�d6ehg�o|g+eh�

PR[HPRehXRURXZY6i�¢(P+�� HoT�xg+i|g��6P+tRg�oT�Hg�iTPRc�g�dHW�XRd1g�W�oTnhg+i�L
�bYxd6d1XZiTg�è l npi�PÖiTg+×uYxg+[6Q)g�XR��c�g�o|W�npQ�i�XZ[�PÖc!PR[Hnh��XZep\¡� � ¶ dGXZiTiTnp�6eh�ÔXRdGg+[f¸~�a¢«nhoT��PÖYH[Hnh��XRW�csehX¥¢�g�W

�GXZYH[H\�XZ['�����E� [�g+PRQ~�#�6PRepe/�1XZ[xg�oT�xg+[Ô�HPRi ¯Elcm · Q)XZ[uo|WTXZe=XR�_oT�xg�c!g�o|W�npQ�Q)XZc�dGXZ[xg+[�oTi+L����xg�¢_g+epeh�ªSV[xXw¢«[
N(PR[HPRQ��x����epPMXRUZe{YØoT�xg�XRWTg+c*� ¶ �1XZY6[H\xg+\ÍiTg+×uYxg+[6Q)g+i�PMW�gÖ¢�g+PMSbeh�ÍQ)XZc�d6PRQ)o*np[®WTgKMHg)`xnhtRgÔN(PR[HPRQ�� i|dfPRQ)g+i~¸~�
oT�xg+[¡npc�dfepnhg+i�oT�6PMo�oT�Hg�c�g�o|W~npQ�i�XZ[¡oT�xg'�fPRepe_�6P+tRglPÖ¢_g+PMSbeh� Q)XZ[utRg�WTURg+[uo
iTYx�fi|g+×uYHg+[HQ)g�n{[î¯jl]m · µ i|XÔXZ[xg
XR�HoTPRnp[6i Plepnpc!npo�c�g�o|W�n{Q8XZ[#g+PRQ�� �6PRepe/L)(�i�np[xU&g+epepnhd6oTnpQ�WTg�UZY6epPMW�nho���PRiTi|XbQ�npPMo|g+\ ¢«nhoT�Ô�HPMW�c�XZ[6npQ���YH[6Q)oTnhXZ[Hi��
nho!npi�iTo|W�PRnhUZ�uo|�ÐXRWT¢(PMW�\¡o|XÓtRg�W~nh�Ð�îoT�HPMo!oT�xg*XwtRg�W�epPMd6i!XR��oT�Hg+i|glQ��HPMW�oTi
PMWTglnp[�¯jl3> � m · �(PR[H\�i|XÓXZ[Hgl�HPRi!P
epnpc
nho�¯ lcm ·lc!g�o|W�npQ'XZ[¡��LÔ���xg'Q)XZ[utRg�WTURg+[HQ)g�o|XÖepn{c!nho�npi�np[ oT�xg&¢_g+PMS ¯ lcm ·lo|XRdGXZehXRUR� PR[H\�YH[Hnp�ÐXRW�cOXZ[
Q)XZc�d6PRQ)o�iTYx�6iTg�oTi�Lj�bo|W�npQ)oTeh�&i|dGg+PMSVn{[xUx�xXZ[xg�PRe{i|X
�HPRi«o|X
dHWTXwtRg�oT�HPMo�oT�xg��HPMW~c�XZ[HnpQ Q)XVXRW�\Hnp[6PMo|g�Q��HPMW�oTi«��XRW



�
è l PRepi|X�Q)XZ[utRg�WTURgR�xXRW(c�XRWTg«d6WTg+Q�npi|g+eh�8c!P¥���1g�WTg�d6epPRQ)g+\
�u��P�mx`Vg+\�Q)XVXRW�\Hnp[HPMo|g�Q��HPMWTo��b�6YHoaoT�HnpiaPRe{i|X�npi_[xXRo\Hn J'Q�YHeho��xQ)��L § K©¨ª� § zw¨���XRW«\xg�oTPRnpepi+L
���xg�i�PRc�g�o��udGg�XR�´PMWTUZY6c�g+[�oTi��xXZep\&¢�L÷W+L÷o�L(oT�xgrk lcm n o|XRdGXZehXRUR�R�ftVnpP!oT�xg���WT��g+epP�����iTQ)XZepn;oT�xg�XRWTg+cP 1�xg�WTg

¢�g+PMS&¯ lcm ·�Q)XZ[utRg�WTURg+[HQ)g8npi(WTg�dfepPRQ)g+\*�V�&Q)XZ[utRg�WTURg+[HQ)g�np[&oT�xgrk lcm n�� o|XRdGXZehXRUR�R�H��XRW�q�� � q�L
���VYHi��xoT�xg�c!PRnp[lnpi�iTYxg�np[*XR�6oTPRnp[Hnp[xU�P'Q)XZ[�tRg�WTURg+[6Q)g�WTg+i�YHeho�npijo|X'XR�HoTPRnp[lP'ehX¥¢�g�W«�GXZYH[6\&XZ[�P!iTY6nhoTPM�6ehg

�HPMW�c!XZ[HnpQ�W�PR\HnpY6i�����YH[H\xg�WjURg�XZc!g�o|W�npQ �GXZYH[H\6i�L´���xg��ÐXZe{ehX¥¢«n{[xU8WTg+iTYHehoj��WTXZc § K©¨=npi(XZ[xg�o��ud6n{Q�PReJg)`bPRc!d6ehgRL
��� {���� {
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¶ qVLôzZ¸  ����� ���( µ �f�10 �
� w µ ! �#" � � � �
$ âbÝK� � ¶ � µ � w µ Ú&%!ÛÐã�áfà|Ý
�ÞMß�á��V
 # ÛC� # âbÝ k � m n �����('_Ý ��) ¯ � m · # Þ~áxÞ��æÞ�RÛªÝ©ã�*+��ÞMà����+$ q��-, �����-$ ���/.
���VYHi��G��XRW�PR[��Öi|g+×uYHg+[HQ)gR�EoT�xg�WTg!n{i�P&iTYH�6i|g+×VYxg+[HQ)g8¢«�HnpQ~�ÔQ)XZ[�tRg�WTURg+i+�;np[ÖoT�xg+i|g8o|XRdGXZehXRUZnhg+i+�Eo|XlP&epnpc!nho

k � m n10&¯ � m · c�g�o|W�npQ�è ° XZ[���L
"32D{a�4���F��5&�1�c�1��5 ]Ô��i'\HnpiTQ�Y6iTi|g+\�PM�GX¥tRgR�jnho
i�Y J
Q)g+i�o|XîdHWTX¥tRg�P YH[Hnp�ÐXRW�céehXw¢_g�W'�GXZYH[H\¡XZ[�oT�Hg�¯ � m ·
�HPMW�c!XZ[HnpQ�W�PR\HnpY6i���� ì � � m ·� µ n/L÷gRL
¶ qVL÷yu¸ ��� ¶CB ¸ � � w ì � w ¶ ( µ � w µ�� ¸ µ
YH[H\Hg�WjoT�xg �GXZYH[H\Hi ¶ qVLôzZ¸~L
��tRg�W�PRe{e/�MoT�xg(dHWTXVXR�HXR� ¶ qVL÷yu¸3npi3�V��Q)XZ[uo|W�PR\HnpQ)oTnpXZ[JL3�«�uYHi+�Mnp� ¶ qVL÷yu¸=npi;��PRe{i|gR�RoT�xg�WTgjnpi=P�i|g+×VYxg+[HQ)g(XR�fc�g�o|W~npQ�i

èMë´XZ[����6iTPMoTnpi|���bnp[xU�oT�xg��GXZYH[6\Hi ¶ qVLôzZ¸~�f�fYxo���XRW«¢«�Hn{Q�� ��� ¶CB ëª¸E� �b�6��XRW�iTXZc�g�dGXZnp[uoTi B ë % � L��¤npoT�xXZYxo
ehXZiTi«XR�´URg+[xg�W�PRepnpo��R� ¶ iTnp[HQ)g�� n{i«Q�ehXZi|g+\1¸~�1PRiTi�YHc�g�oT�HPMo�oT�xg��6PRi|g�dGXZnp[uoTi B ë WTg+PRepnh��g�oT�xg�c!n{[Hnpc!PReGtMPRepYxg�XR����8XZ[ ¶ � µ èMë�¸L�6���xg+[&WTg+i�Q�PRehg�oT�xg�c�g�o|W~npQ�i(èMë3�V��oT�Hnpi�c!n{[Hnpc!PRe1�HPMW�c�XZ[6npQ�W�PR\HnpYHi+�bnªL÷gRL�i|g�o
¶ qVLô�Z¸ 6èMë ì ��� ¶CB ë�¸ � �87 èMëz�
¹ �&6����\Hg+[xXRo|g+i�oT�xg��6PMW�c�XZ[HnpQ�W~PR\HnpYHi�¢�L÷W+L÷o�L!6è µ �V��iTQ�PRe{np[xU�dHWTXRdGg�WToTnpg+i(XZ[xg��HPRi
¶ qVLô�Z¸ 6��� ¶CB ëª¸ ì K µ PR[H\96��� ¶ D ëª¸ � K µ
��XRW�PRepe D ë % ¶ � µ 6èMë�¸L��N��¤oT�Hg#WTg+c!PMWTSbi*dHWTg+Q)g�g+\6np[xU�oT�xg#dHW�XuXR�¦��oT�xg#dGXZnp[�o|g+\ � nhg+c!PR[H[6npPR[Øc!PR[Hnh��XZep\Hi
¶ � µ 6è�ë µ B ë�¸��HP¥tRglPÖi�Yx�6i|g+×VYxg+[HQ)g&Q)XZ[�tRg�W�UZnp[xU#np[�oT�xg '_Ý ��) ¯ � m ·�o|XRd1XZepXRUR� o|X#PÔepnpc!nho�¯ � m · � nhg+c
PR[H[HnpPR[
c!PR[Hnp�ÐXZep\ ¶;:�µ 6è ° µ B ° ¸L� ¶ ��UZPRnp[J�boT�Hnpi�Q)XZ[utRg�WTURg+[HQ)g�npi�YH[H\xg�W~i|o|XuXb\'o|X��Gg�c�XV\6YHehX�\Hnhå1g�XZc�XRW�d6�HnpiTc
i���PRi(np[k�g�m6[HnhoTnpXZ[ KMLpK¥¸~L����=Q)XZYHW�i|g ! �#" �=<254 � � � µ iTX
oT�HPMo�oT�xg�Q)XZc!d6ehg�o|g�XRdGg+[Öc!PR[Hnh��XZep\ : n{i«\HnpiToTnp[HQ)oj��WTXZc
oT�xg�XRW~nhUZnp[HPReGQ)XZc�d6PRQ)o�c!PR[Hnh��XZep\*��L����xg�Q)XZ[utRg�WTURg+[HQ)g�npi�YH[Hnp�ÐXRW�c XZ[lQ)XZc!d6PRQ)o�iTYH�6i|g�oTi�L
�VX*�²PMW+�=[xXRoT�Hnp[xU*g+i�i|g+[�oTn{PRea�HPRi��Gg�g+[Ó\HXZ[xg��«oT�xg�Q)XZ[Hi|o|W�Y6Q)oTnhXZ[ÓPM�GX¥tRg�c�XRWTg!XRW�ehg+iTi�PRc!XZYH[�oTi�o|X�¬TYHi|o

WTg+[xXRW~c!PRepnh�+PMoTnhXZ[6i�L!���xg�WTg!PMW�g!o�¢�X��6PRi�npQ�np[xURWTg+\6nhg+[�oTi�np[ÔXR�HoTPRnp[Hn{[xU&��YxW�oT�xg�W�Q)XZ[uo|WTXZe��xXw¢_g�tRg�W¥�;XZ[xg
URg�XM�
c�g�o|W�n{Q PR[H\*XZ[xg�PR[6PReh�uoTn{QML

�#g��Gg�UZnp[�¢«nhoT�ÖoT�xg8URg�XZc�g�o|W�npQ�PMW�UZYHc�g+[uo�L����xg8epnpc
nho�i|dfPRQ)g ¶;:�µ 6è ° ¸�npi � npQ�Q�nh�fM6PMo��EiTnp[HQ)g�oT�xg8�GXZYH[H\¶ qVLôzZ¸(XZ[loT�xg � n{Q�Q�nEQ�YxWTtMPMoTYxWTg XR�;è�ë=�Gg+Q)XZc�g+i�np[&oT�xg�iTQ�PRehg(6è�ë µ
¶ qVL?>R¸  ������<254 �� ( 7 ��� ¶CB ë�¸>�é� µ PRi �?� � �
��Q)oTYHPRepeh�R�6npo«npi � npQ�Q�næ�fM6PMo�np[�P�¢_g+PMSliTg+[Hi|gR�fi�np[HQ)g oT�xg�Q)XZ[utRg�WTURg+[HQ)g�npi�XZ[Heh�&np[&¢_g+PMSl¯ � m ·��6½�X¥¢�g�tRg�W+�1npo«npi
g+PRi|�lo|X&i|g�gR� ¶ Q)�¦L�PRepi|X'�Gg+ehX¥¢�¸~�1oT�HPMo�¢_g+PMS�¯ � m · iTXZepYxoTnhXZ[Hi«XR�aoT�xg ¶ � nhg+c!PR[6[HnpPR[f¸(^_np[Hi|o|g+n{[*g+×uY6PMoTnhXZ[Hi�PMWTg
WTg+PReæ��PR[6PReh�uoTn{QM�HPR[H\li|X!oT�Hg�epnpc!nho(npi�n{[&��PRQ)o«P
iTc�XVXRoT� � npQ�Q�nh�fM6PMo�c�g�o|W�npQML
d�g)`Vo��H�V� ¶ qVLôzZ¸~�foT�xg�n{[�¬»g+Q)oTnptVnho��'W~PR\HnpYHi�XR�&6è�ë´iTPMoTn{i|mHg+i

¶ qVLôZ¸ �f�10@<254 �
� w 7 ��� ¶CB ë�¸ � � � � µ PRi �?�0� µ
i|XÖoT�HPMo��aWTXZYHUZ�Heh�#i|dGg+PMSVn{[xUx�=oT�xg�e{npc!nho ¶;:�µ 6è ° ¸��HPRi8np[Hm6[Hnho|g!np[M¬»g+Q)oTnhtbnho��#W�PR\HnpYHi�PMo8g�tRg�WT�ÓdGXZnp[uo�LÖ��XRWTgnpc�dGXRWToTPR[uoTeh�R�VoT�xg��1XZY6[H\ ¶ qVLôZ¸�npc�dfepnhg+i´oT�HPMo ¶ � µ 6è�ë�¸�Q)XZ[�oTPRn{[HijPMWT�6nho|W~PMW�npeh�8ehXZ[xUx� ¶ \xg�dGg+[H\Hnp[HU�XZ[ �¦¸~�xc!np[Hnæ�
c!nh�+n{[xU�URg�Xb\xg+iTn{Q�i´np[8PR[���UZnhtRg+[�\HnhW�g+Q)oTnhXZ[�oT�xWTXZYxUZ��oT�xg�Q)g+[uo|g�WadGXZnp[uo B ë � ¹ o=�ÐXZepepX¥¢«i=oT�HPMo=oT�xg�e{npc!nho ¶;:�µ 6è ° ¸



�

�HPRi�n{[xm6[Hnho|g+ep�!ehXZ[xU�c!np[Hn{c!nh�+np[xU�URg�XV\xg+i�npQ�i�np[&g�tRg�WT�*\HnpWTg+Q)oTnhXZ[&oT�xWTXZYHUZ�&oT�xg �6PRi|g dGXZnp[uo B ° �H���Hn{i�c!g+PR[HioT�HPMo ¶;:�µ 6è ° ¸�Q)XZ[�oTPRn{[Hi«P!e{np[xg�np[&g�tRg�WT�l\HnhW�g+Q)oTnhXZ[&oT�xWTXZYxUZ� B ° �d�X¥¢ oT�Hgl¢_g+e{eæ�ªSV[HX¥¢«[®rj�xg�g�URg�W|�¦��WTXZc!XZepe«i|dfepnho|oTnp[xUÖoT�xg�XRWTg+c § K4>¥¨�iToTPMo|g+i
oT�HPMo'P Q)XZc�d6epg�o|g�c!PR[Hnh��XZep\
¢«nhoT�&[xXZ[x��[xg�UZPMoTnhtRg � npQ�Q�nGQ�YxWTtMPMoTYxWTg�i|d6e{nhoTi_n{i|XZc�g�o|W�npQ�PRe{eh�
PRehXZ[xU�PR[u��e{np[xgRL ¹ oj��XZepehXw¢«i�oT�HPMo ¶;:�µ 6è ° ¸�iTd6epnhoTinpi|XZc!g�o|W�npQ�PRepeh�Ón{[îg�tRg�W���\HnpWTg+Q)oTnhXZ[îoT�xWTXZYxUZ� B ° µ PR[H\��Hg+[HQ)g ¶;:�µ 6è ° ¸ ì ¶ <>= µ è�N¥¸ µ ¢«�xg�W�g'è�N&npi�oT�xg.M6PMo
c�g�o|W�n{Q�XZ[P<>=+�
d�X¥¢�XR��Q)XZYHW�i|g ¶ < =3µ è�N¥¸ �HPRi�np[Hm6[Hnho|g��HPMW�c!XZ[HnpQ8W�PR\Hn{YHi�L ¹ �(oT�xg
Q)XZ[utRg�WTURg+[HQ)g�XR� ¶;:�µ 6èMë�¸�o|X�oT�xg'epnpc!nho

¶ <>= µ è�N¥¸�Q�PR[l�Gg�iT�xXw¢«[*o|X'�1g�np[*oT�xg�� ��� W�Zc\'¯ � m · o|XRdGXZehXRUR�R�1oT�xg+[�oT�xg�Q)XZ[uoTnp[uY6nho��&XR�&���!n{[&oT�Hnpi�o|XRdGXZehXRUR�
npc!c!g+\HnpPMo|g+eh�'UZnhtRg+i�P!Q)XZ[uo|W�PR\HnpQ)oTnpXZ[J�6iTnp[6Q)g��V� ¶ qVLô�Z¸~�6oT�xg�epnpc!nho ¶;:�µ 6è ° ¸��6PRi���� ¶CB ° ¸ ì KML
���xgji|g+Q)XZ[6\8XRW�PR[HPReh�VoTnpQ�d6PMWTo´XR�1oT�xgjPMWTUZYHc�g+[uoanpi=o|X dHW�X¥tRg«i|o|W�XZ[xU�¯ � m ·�Q)XZ[utRg�WTURg+[HQ)g«o|X oT�Hg�epnpc!nho�L;���xg

np\xg+P��Hg�WTg�npijo|X
Y6i|g g+epepnhd6oTnpQ«W�g�UZYHepPMW�nho��
o|X!�GXVXRoTi|o|W�PMdlXRW�npc�dHW�X¥tRg oT�xg�i�c�XuXRoT�6[xg+iTi(XR�=oT�xg�Q)XZ[utRg�WTURg+[HQ)gRL
¹ [Ó�HPMW�c�XZ[6npQ�Q)XuXRW~\Hnp[HPMo|g+i��3oT�xg � npQ�Q�naQ�YxW�t�PMoTYxW�g!XR��Plc�g�o|W�n{Q8èÔ�6PRi�oT�xg!��XZepehXw¢«np[xU*g+iTd1g+Q�n{PRepeh��i�npc�d6ehg

��XRW�c*]

¶ qVLô�Z¸ $ Kq � è n�� ��� n�� ¶ è µG èx¸ ì ����� n�� µ
¢«�xg�W�g � ì è n�� G n G � npi�oT�xg���PMdfepPRQ�npPR[�¢�L÷W+L÷o�L�oT�xg�c!g�o|W�npQ�è�PR[H\ � n{i�×VYHPR\xW�PMoTn{Q�np[�è6�JnhoTi�np[utRg�W�i|gR�JPR[H\G èD� ¹ [*d6PMWToTn{Q�YHepPMW+�xnh� ��� ¶CB ¸ ì K�PR[H\ ��� ¶ D ¸ � � w � �b�f�ÐXRW�PRepe D % G *� ¶ K¥¸ µ oT�xg+[*XZ[xg��HPRi«P!Y6[Hnh��XRW�c£¯ � m ·
�GXZYH[H\�XZ[ � PR[H\lYH[6nh�ÐXRW~c ¯ � m ·��1XZY6[H\Hi(XZ[*oT�xg�Q)XVgKJ
Q�nhg+[uoTi���XRW«oT�Hg���PMd6epPRQ�n{PR[*¢«nhoT�Hn{[ *� ¶ K � �� � w ¸L�¹ �G[HX¥¢ �����«npi_YH[Hnh��XRW�c!ep���GXZYH[H\xg+\
np[!¯_° µ oT�xg+[�i|oTPR[H\HPMW�\
g+epepnhd6oTnpQ(WTg�UZYHepPMW~nho���PMdHd6e{nhg+\�o|X ¶ qVLô�Z¸�n{c�d6epnhg+i
oT�HPMo´è n�� npi´YH[Hnp�ÐXRW�c
eh��Q)XZ[uo|WTXZepehg+\!n{[!¯ � m � µ �ÐXRW�PR[�� 	 ���¤� ¶ np[�d6PMWToTn{Q�YHepPMW´��XRW 	 � $ ¸~La�lXRW�g�npc�dGXRWToTPR[uoTeh�R�
nh��èMë«npi�P�i|g+×VYxg+[HQ)g�XR��c�g�o|W�npQ�i���XRW�¢��HnpQ�� ¶ ����� 254 ¸ n�� Q)XZ[�tRg�W�URg+i�i|o|WTXZ[xUZeh�Ón{[ ¯�·lo|XÔP�epnpc!npo ¶ ����� 2 A ¸ n�� µoT�xg+[�g+epepnhdHoTn{Q�WTg�UZYHepPMW�npo��*PMUZPRnp[Önpc�d6epnpg+i(oT�HPMo«oT�xg�c�g�o|W�npQ�i ¶ è ë ¸ n�� Q)XZ[utRg�WTURg�i|o|WTXZ[xUZep�&n{[l¯ � m · o|X
oT�xg�epnpc!nho¶ è ° ¸ n�� �G}xXRW�oT�xg8c�g�o|W�npQ�i 6è�ë¦� ¶ qVL?>R¸�npc�d6epnpg+i(oT�HPMo.�����2� ��np[�¯ ° �1PR[6\�i|X �����2� �'i|o|W�XZ[xUZeh�lnp[�¯ �w�f��XRW
PR[u� 	 ���ØL
���xg+iTg_WTg+c
PMWTSVi3g+iTiTg+[�oTnpPRe{eh� dHWTXwtRg�oT�6PMo3oT�Hg�¯ � m ·��HPMW~c�XZ[HnpQ�W�PR\HnpYHi3npi3Q)XZ[�oTn{[uYxXZY6i;¢�L÷W+L÷o�L=oT�xg�iTo|WTXZ[xU ¯ � m ·

o|XRdGXZehXRUR�RL�}HYHWToT�xg�W+�b¢«�xg+[&PMdHdfepnhg+\'o|X�oT�xg i|g+×uYHg+[HQ)g 6è�ë3PR[H\*YHiTn{[xU ¶ qVLô�Z¸~�foT�xg��'npc!d6eh��oT�HPMojoT�xg c�g�o|W~npQ�i16è�ë
Q)XZ[utRg�WTURg�i|o|W�XZ[xUZeh�&np[*¯ � m ·8o|X!oT�Hg�epnpc!npo 6è ° �6���Hn{i�Q)XZc!d6ehg�o|g+i�oT�Hg dHWTXVXR��L

¹ o�npi�g+PRi|�#o|X�iTg�g
��WTXZc oT�xg!d6WTXuXR��oT�HPMo�oT�Hg
ehX¥¢�g�W��GXZYH[6\ÔXZ[ÓoT�xg
n{[�¬»g+Q)oTnptVnho���W~PR\HnpYHi�np[ ¶ qVLôzZ¸�Q�PR[ �Gg
Q)XZ[HiTn{\xg�W�PM�6eh�'¢_g+PMSRg+[Hg+\JL_}xXRW�np[Hi|oTPR[6Q)gR�H\xg�m6[xg oT�xg'K©��Q)WTXZiTi/k���� � ¶CB ¸�XR� ¶ � µ èb¸«PMo B o|X
�1g oT�Hg�ehg+[xURoT�*XR�oT�xg�epXZ[xURg+i|o�c!np[6npc!nh�+np[HU�URg�Xb\xg+iTnpQ np[ ¶ � µ èb¸�¢«nhoT�*Q)g+[uo|g�W«dGXZnp[uo B PR[H\*iTg�o

k ��� � ¶ � µ èb¸ ì np[x� k ��� � ¶CB ¸L�
�#g
np[uo|WTXb\HYHQ)g8oT�Hnpi [HXRoTnhXZ[Ôd6PMWToTeh���Gg+Q�PRYHi|g!nho��HPRi P�[HPMoTYxW�PRe´PR[HPRepXRUZYxg!np[#�EXRW�g+[�o|�+npPR[ÓURg�XZc�g�o|WT�R�3¢«�xg+[
P�c
np[Hnpc!np�+np[xU�URg�XV\xg+i�npQ'n{i WTg�d6epPRQ)g+\î�V�ÔPÖc!P�`xnpc!nh�+n{[xU*oTnpc�g)��epnpSRg!URg�XV\Hg+iTnpQM�´Q)��L	�~�VL����xg+[ÓXZ[Hg'�HPRi�oT�xg
��XZepehX¥¢�np[xU8WTg+iTYHepo�XZ[lyM��c!PR[Hnh��XZep\Hi��HQ)�¦L § yM¨ªL
��� {���� {
	 	1��
��1�©���@}��{ ���D{�}���{l�����]�3� Ý # � ! Ý;��� � ß!���HÛ �)Þ���� . $ âxÝT� # âxÝ;
~Þ��@
K� 7Vã~Û/Þ��xã�Þ�� $ âbÝTÞRà|Ý�ß� . 
âVÞ�� � 7�����Ý�à # âbÝ ! Þ 7�����ã
¶ qVLpK���¸  �����  � ( µ k ��� � � � w µ�� ��� � � w µ ! �#" � � � �
���xg_dHWTXVXR�HnpiEoT�Hg�iTPRc!g�PRi3oT�HPMo=XR�6���Hg�XRWTg+cÕqVLôqVL´���Hg_ehXw¢_g�W=�GXZYH[H\�XZ[uk���� � npc�d6epnpg+iJoT�HPMo3XZ[�oT�xg��6ehXw¢j�Yxd&epnpc!npo ¶;:�µ 6è ° µ B ° ¸aPM�GXwtRgR�HXZ[xg �HPRi � epnp[xgRL=½�g+[HQ)gR�xoT�xg i|d6epnpo|oTnp[xU�oT�xg�XRW�g+c£npc�d6epnpg+iaoT�HPMo : ì : � < <jL

¹ o��ÐXZe{ehX¥¢«i�oT�HPMo : �´npi � n{Q�Q�næ�fM6PMo�PR[H\ �xg+[HQ)gR�=iTnp[HQ)g ! � � : � ì zV� : �=n{i2M6PMo�L (�iTn{[xU*oT�xg!tRXZepY6c�g!�GXZYH[H\
np[ ¶ qVLpK���¸~��nho8��XZepehX¥¢�i�oT�6PMo ¶;:�µ 6è ° ¸ ì ¶ < � µ è�N¥¸~��Q)��L ¶ qVLpK+qZ¸�� ¶ qVLpK+zZ¸'�Gg+ehX¥¢�L ¶ ���xg*tRXZepY6c�g&�1XZY6[H\ W~YHehg+i
XZYxo�oT�Hg�d1XZi�iTnh�6npe{nho��*oT�HPMo : �´npi Pl[HXZ[b�ªo|W�nhtbnpPRe?M6PMo�c!PR[6nh�ÐXZe{\�XR�(oT�xg���XRW�c < � ���=¸~L'���6npi�UZnhtRg+i�oT�xg'iTPRc�g
Q)XZ[uo|W�PR\HnpQ)oTnhXZ[�PRi��Gg��ÐXRW�gRL



�

���JQ)XZYxW�iTgR�Vnp[
\Hnpc�g+[Hi�nhXZ[
z�PR[u� � n{Q�Q�næ�fM6PMo_c
PR[Hnh��XZep\!npi_[xg+Q)g+iTiTPMW�n{eh��MfPMo��VPR[H\�i|X�oT�xg�iTPRc!g«dHWTXVXR�JiT�xXw¢«i
oT�HPMo�XZ[Hg��HPRi�k � m n PR[6\l¯ � m ·�dHWTg+Q)XZc!d6PRQ)oT[xg+iTi«¢«nhoT�Hnp[�oT�xg�Q�epPRiTijXR�=c�g�o|W�npQ�i�XZ[�zw��c!PR[Hnh��XZep\Hiji�PMoTnpi|���Vnp[HU
¶ qVLpKRK¥¸  ����� ���( µ � ���=� � w µ ! �#" � � � �
���VYHi��H[xX!PRi�iTYHc�dHoTnpXZ[Hi�XZ[ �f�10
XRW/k ��� � PMWTg�[xg�g+\Hg+\lnp[*\Hnpc!g+[HiTnhXZ[&zVL
��{
	�� ��2 	 ��� �(� ~#�]� ��ehoT�xXZYHUZ� ¶ qVL÷yu¸
UZnhtRg+i!oT�xg�g)`bn{i|o|g+[HQ)g�XR� PîehX¥¢�g�W'�GXZYH[6\¡XZ[ ��� np[�o|g�W�c!i
XR� oT�xg
�GXZYH[H\Hi (1��� w PR[H\ � �xQ�YxWTW�g+[�oTeh�
oT�xg�WTg�npi([xX8dHWTXVXR�EXR�3PR[&g)å1g+Q)oTnhtRg XRW�Q)XZc!d6YxoTPM�6ehg��GXZYH[H\EL3^_×uYHnpt�PRehg+[uoTeh�R�oT�xg�WTg�npi�[xX!\HnpWTg+Q)o�dHWTXVXR�3XR�=�«�xg�XRWTg+c qVLôqV�f¢«�HnpQ~�l\xXVg+i�[xXRo«np[utRXZehtRg�P
d6PRiTiTPMURg�o|X'epnpc
nhoTi(PR[H\lnp[utRXRSVn{[xU
P
Q)XZ[uo|W�PR\HnpQ)oTnhXZ[EL����6npi�npi�Q�epXZi|g+eh�&WTg+epPMo|g+\�o|X
oT�xg��²PRQ)o«oT�Hg�WTg�npi«Q�YxWTWTg+[uoTeh�&[xX�� 7,��� # Û # � # Û *MÝ XRW�� �HÛ # Ý tRg�W�i�nhXZ[
XR�´oT�xg�r(�xg�g�URg�W|�¦��W�XZc�XZepe�iTd6epnho|oTnp[HU�oT�Hg�XRWTg+c*�1¢«�xg�WTg�XZ[Hg�Q�PR[Ö\xg+\HYHQ)g�\xg�m6[Hnho|g �GXZYH[6\Hi(XZ[�oT�Hg�c�g�o|W�n{Q�np[
oT�xg�d6WTg+i|g+[HQ)g XR� ¶ P
Q)XZepepg+Q)oTnhXZ[*XR�~¸(c!n{[Hnpc!nh�+n{[xU�URg�Xb\xg+iTnpQ�i«XR�3P�mf[Hnho|g��6Yxo�\xg�mf[Hnho|g ehg+[xURoT�JL
¹ ���xX¥¢�g�tRg�W�oT�xg��GXZYH[H\'XZ[  ����� Vnp[ ¶ qVLôzZ¸(npi(i|o|WTg+[xURoT�Hg+[xg+\�o|X!P��GXZYH[6\
XZ[  �������� �HPRijnp[ ¶ KML÷yu¸~�HoT�xg+[&nho

npij[xXRo�\Hn J
Q�YHepo_o|X!XR�6oTPRnp[lPR[lg)åGg+Q)oTnhtRg�XRW«Q)XZc�d6YxoTPM�fehg�ehX¥¢�g�W��GXZYH[H\&XZ[ ���b�HQ)��L § zR�w¨ªL
� ~ ~#�]� ���Hg�dHWTXVXR�aPM�GX¥tRg�Q�PR[Ö�Gg�g+PRiTnpep�lPR\HPMdHo|g+\Öo|X'UZnptRg�P�iTnpc!n{epPMW�WTg+iTY6eho�nh�´oT�Hg�¯ ° �GXZYH[H\*XZ[/������npi

WTg�d6e{PRQ)g+\*�u�&PR[l¯ � �GXZYH[6\J�u��XRW«i|XZc!g 	 �_�+�Mq� HXZ[xg�oT�Hg+[*XR�HoTPRnp[Hi«Q)XZ[�tRg�WTURg+[6Q)g�np[&¢�g+PMSl¯ � m � �
¹ ['oT�Hg XRdHdGXZiTnho|g�\HnhWTg+Q)oTnhXZ[E�VoT�Hg�Q)XZ[utRg�WTURg+[HQ)g�Q�PR[&�Gg�n{c�dHWTXwtRg+\*nh�EXZ[xg��HPRi(�GXZYH[6\Hi�XZ[&oT�Hg�\xg�W�nhtMPMoTnhtRg+i

XR�3oT�xg � npQ�Q�nGQ�YxW�t�PMoTYxW�gRL����Hnpi_¢«npe{e6�Gg�oT�xg�Q�PRi|g�np��������iTPMoTnpi|m6g+i�PR[&g+epepnhd6oTnpQ«i|�bi|o|g+c£XR�=��k�^«�x�ÐXRW�np[6i|oTPR[HQ)g
oT�xg�^_np[Hi|o|g+n{['g+×VYHPMoTnhXZ[6i�L ¹ [loT�HnpijQ�PRi|gR�fXZ[xg�XR�HoTPRnp[6i�k�° Q)XZ[utRg�WTURg+[HQ)g�o|X!oT�xg�epnpc
nho�L
� ~ ~ ~#�]� ���xgÓPRiTi�YHc�dHoTnhXZ[ØoT�6PMo�� npi*Q�epXZi|g+\ np[ ���Hg�XRWTg+c qVLôq�npi*c!g�WTg+eh�¤�ÐXRWlQ)XZ[utRg+[Hnhg+[HQ)gR��PR[H\ PR[

PR[HPRehXRURXZY6i�WTg+iTY6ehoj�xXZep\Hi(��XRW�XRdGg+[lc!PR[Hnp�ÐXZep\6i��VP¥¢�P¥�*�ÐW�XZc£oT�xg��GXZYH[H\6PMWT�RL
���xg«�1XZY6[H\Hi=XZ[
n{[�¬»g+Q)oTnptVnho��8W�PR\HnpYHi´n{[ ¶ qVLôzZ¸~�xXRW�g�tRg+['oT�xg�K©��Q)W�XZiTi_n{[ ¶ qVLpK���¸~�HPMWTg«W~PMoT�xg�W_i|o|W�XZ[xU�PR[H\
XZ[xg

¢�XZYHep\*epnhSRg o|X
WTg�d6epPRQ)g oT�xg+c ¢«nhoT��¬TYHi|ojP!ehXw¢_g�W�tRXZepYHc�g �GXZYH[6\J�xPRi�np[ ¶ qVLpKRK¥¸~L
��[ g+ehg+c!g+[�oTPMWT�î�6Yxo�npc�dGXRWToTPR[uo�WTg+iTY6eho��=oT�xg&tRXZepYHc�g�Q)XZc�d6PMW�npiTXZ[ oT�xg�XRW�g+céXR�«N(npiT�xXRdx�¦��WTXZc�X¥t § zbK©¨ª�

§ y�zw¨ª�fiToTPMo|g+i«oT�HPMo�nh� ������� ¶ � $ K¥¸z(1�6��XRW«i|XZc�g�(1�6XZ[ ¶ � µ èx¸~�D� ì ! � ��� �6oT�xg+[*oT�xg�W~PMoTnhX
¶ qVLpK+qZ¸ � ��� *� ¶ ��¸

� ���C* l ¶ ��¸
npi*c�XZ[HXRo|XZ[xgÓ[xXZ[b��np[6Q)WTg+PRiTnp[xU¡np[ �� ��xg�WTg � ��� * l ¶ �Z¸�n{i&oT�xgÔtRXZepYHc�g#XR��oT�xg#URg�XV\Hg+iTnpQ'���ª�6PRepe�np[¤oT�xg �G�
\Hnpc!g+[HiTnhXZ[HPRe6i|d6PRQ)g��ÐXRW�c XR��Q)XZ[6i|oTPR[�ojQ�YxW�t�PMoTYxW�g	(1L ¹ [
dfPMWToTnpQ�YHepPMW¥�unh�JoT�xg��GXZYH[H\Hi ¶ qVLpKRK¥¸��xXZep\J�bnp[
\6npc�g+[b�
iTnhXZ[.�´�xoT�Hg+[ ¶ qVLpK+qZ¸(UZnptRg+i«P!ehXw¢_g�W«�1XZY6[H\&XZ[*oT�xg tRXZepY6c�g+ijXR�=�6PRepepi(XZ[ ����� iTQ�PRepg+i�]

¶ qVLpK+zZ¸ � ���C*� ¶ ��¸ � � ���²�
� ��� * l ¶;� ¸

7 � ���C* l ¶ ��¸L�
d�XRo|g'oT�HPMo�oT�xg
g+iToTnpc!PMo|g ¶ qVLpK+zZ¸�PRe{i|X�npc�dfepnhg+i�oT�HPMo��=��XRW�PR[u�#mx`bg+\ � � �b�´nh� � ��� *� ¶ ��¸%� � NP� �b�=oT�xg+[
� ��� *
	 ¶ ��¸�� � � ���b�H¢��xg�WTg � � \xg�dGg+[H\Hi(XZ[Hep�
XZ[ � N PR[H\ ! �����2 ¶CB;µ5D ¸~L����uY6i��boT�xg�W�PMoTnhX
XR�;oT�xg�tRXZepYHc�g+ijXR�
YH[Hnpo��fPRepepijQ�PR[H[xXRo«�1g+Q)XZc!g�PMWT�6nho|W�PMW~npeh�
epPMW�URg XRW�iTc!PRe{eGXZ[l\xXZc!PRnp[6i(XR�3�GXZYH[6\xg+\&\HnpPRc�g�o|g�W+L
d�X¥¢³P�Q�e{PRiTiTnpQ�PReJW�g+iTYHeho(XR��r(�xg�g�URg�W § K+�w¨;npc�d6e{nhg+i�oT�HPMo«nh� ¶ qVLpKRK¥¸�npijiTo|WTg+[xURoT�xg+[xg+\lo|X

¶ qVLpK)yu¸ ��� � $ � µ � ���=� � w µ ! � " � � ��µ
¢«�xg�W�g ��� npi�oT�Hg�i|g+Q)oTnpXZ[HPRe_Q�YHWTt�PMoTYHWTg
XR�«PR[u�Ód6e{PR[xg�� np[ÓoT�Hg'oTPR[xURg+[uo8�6YH[H\6ehg�O����3oT�Hg+[ XZ[xg&�HPRi8P
ehXw¢_g�W��GXZYH[H\�XZ['oT�xg�np[�¬|g+Q)oTnhtVnpo��8W�PR\HnpY6i�� �f�10�2 ¶ �Õ¸ � � w ¶ � µ � w µ�� ¸~La½«Xw¢_g�tRg�W+�Hnpo�¢(PRi�XR�6iTg�WTtRg+\'n{[ § qw¨GoT�HPMooT�Hnpi«g+i|oTnpc!PMo|g���PRn{epi«YH[6\xg�W�oT�xg��1XZY6[H\Hi ¶ qVLpKRK¥¸~L ¹ o�npi�¢�XRWToT�u¢«�Hnpehg o|X�g)`x�Hnh�6nho�P'iTnpc�dfehg�Q)XZ[HQ)WTg�o|g�g)`bPRc!d6ehg
npepe{YHi|o|W�PMoTnp[HU�oT�Hnpi+L
�
����	����C{ 	 ��� � �Eg�o�è��
�Gg�oT�Hg��²PRc!npeh�&XR��^�UZYHQ��6næ��½�PR[6i|XZ[Ôc�g�o|W�npQ�i�XZ[�oT�Hg�oTPR[xURg+[uo��6YH[H\6ehg2O�, � XR��, � �
���xg�c!g�o|W�npQ�i(è��!PMWTg�UZnptRg+[*g)`VdfepnpQ�nhoTeh�
�u�

¶ qVLpK+�Z¸ è�� ì § K $ ¶ � � ¸ � ¨ � � ! � � � � � § K $ ¶ � � ¸ � ¨�� �� � � � ¶ � �� � � �� ¸L�



�
½�g�WTg � � µ � � µ � � PMWTg�oT�xg'iToTPR[H\HPMW�\îehg��Ðo»��n{[�tMPMW�npPR[uo�Q)XR��W�PRc!np[xU�XR� ,�� ¶ zZ¸ ì <�� � � ¶ oT�xg&i|d6�xg�W�g!�6YH[H\6ehg+i np[
O�, � ¸aPR[H\ � ���������xg«epXVQ�YHi � ì �
n{i´oT�xg�n{c!PMURg�XR�JoT�xg«����iTg+Q)oTnhXZ['PR[6\
npiaP�o|XRoTPRepeh�8URg�Xb\xg+iTnpQjW�XZYH[H\ , � ¶ �1¸
XR�=W�PR\HnpY6i ���
���xg�c�g�o|W�npQ�i�è���PMW�g � npQ�Q�næ�fM6PMo��bPR[H\�PMWTg PRepe6�xXZc!XRoT�xg�oTnpQM�xn/L÷gRLaPMWTg�WTg+iTQ�PRepn{[xUZi ¶ tbnpP�\HnæåGg�XZc�XRWTd6�Hn{iTc!i~¸3XR�

P�mx`bg+\*c�g�o|W�n{Q� 6np[&�²PRQ)o��
¶ qVLpK+�Z¸ è�� ì � � 7�� í� ¶ è � ¸ µ
¢«�xg�W�g � � ¶ ��¸ ì � � µ PR[H\ � �*PRQ)oTi�o|W~nhtVn{PRepeh�*XZ[#oT�xg ,�� ¶ zZ¸��²PRQ)o|XRW+L!��i��"�%�b�3n/L÷gRL�PRi XZ[xg��6ehXw¢«i \xXw¢«[
oT�xg�c�g�o|W~npQ�i��Vè���Q)XZ[utRg�WTURg+i«o|X�oT�xg�c�g�o|W�npQ�è�N µ oT�xg	M6PMo�c�g�o|W�n{Q�XZ[&oT�Hg�Q)XZ[xg�k ¶ <�� � ¸L�H���Hg�Q)XZ[utRg�WTURg+[HQ)g�npi
iTc�XVXRoT��np[�oT�xg�WTg�UZnhXZ[ �@�
� w µ �ÐXRW�PR[���mH`Vg+\ � w ���b�u�fYxo�npi_[xXRo_iTc!XuXRoT��PMo � ì �bL_�xnp[HQ)g., � ¶ �1¸´n{iao|XRoTPRepeh�
URg�Xb\xg+iTnpQM�xoT�xg�n{[�¬»g+Q)oTnptVnho��
W�PR\6npYHi�PMo«PR[���dGXZnp[uo_XR�?, � ¶ �f¸jnpijq
	 � µ ¢��HnpQ���o|g+[H\6i(o|X
�bL_��[&oT�xg XRoT�xg�W��HPR[H\J�
oT�xg�tRXZe{YHc�g+ijXR�=YH[Hnho(�6PRe{epi��bXRW��6PRepe{i(XR�3PR[u�*\xg�m6[Hnho|g�W�PR\6npYHi��bWTg+c!PRn{[*YH[Hnh��XRW�c!eh�
�1XZY6[H\xg+\��Gg+ehX¥¢�L
��[xg�i|g�g+i(�xg�WTg�oT�HPMo(oT�xg�c�g�o|W�npQ�i ¶ O�, � µ è��u¸�Q)XZ[�tRg�WTURg�PRi-��� ��o|X�P�epnpc!nho_c�g�o|W�npQ�XZ['P8iTn{[xUZYHepPMW�iTd6PRQ)g

k ¶ <�� � ¸L�f���xg�epnpc
nho�n{i�PR[*XRWT�6np�ÐXZep\�< � ��� � µ ¢��xg�WTg� � PRQ)oTi«�u��WTgKMHg+Q)oTnhXZ[�np[&oT�xg�XRW�npUZnp[JL
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\xg+Q)XZc�dGXZiTnhoTnhXZ[*n{[�o|X�o�¢_X'o��Vd1g+i�XR�3W�g�UZnhXZ[Hi��

¶ zVLôqZ¸ 	 ì , � ¯-�
^�PRQ~�îQ)XZc!d1XZ[Hg+[�o�XR� , npi�PÖ�bg+nh�Ðg�W�o mH�Gg�WTg+\Ói|d6PRQ)gR�3¢«�Hn{ehg8g+PRQ���Q)XZc�dGXZ[xg+[�o�XR�j¯³npi2O ��< � µ PR[H\ UZepYxg+i
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��W�PMdf�Öc
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¹ �JoT�xg�URW~PMd6�&c!PR[Hnh��XZep\
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¶ zVL÷yu¸ ! �#" � 254 , � ��µ ��XRW«i|XZc�g � ��� �
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���Hnpi Q�PRiTgR�3PRehoT�HXZYxUZ�ÓoT�xg'c�XZi|o
URg+[xg�W�PReª�HQ)XRWTWTg+i|dGXZ[H\Hi_o|X!P�c!næ`boTYxWTg�XR�;oT�Hg�o�¢_X�d6WTg�tVnpXZYHi(Q�PRi|g+i�Q)XZ[utRg�WTURg+[HQ)gwv�Q)XZepepPMdfi|gR�fPR[H\&i|X![HX�g+i�i|g+[b�
oTnpPRepep��[xg�¢�df�xg+[xXZc�g+[xXZ[8XbQ�Q�YxW�i+L=�;X�i|oTPMW�o���UZnhtRg+['P�Q)XZc�d6ehg�o|g � nhg+c!PR[6[HnpPR[8c!PR[Hnh��XZep\ ¶ � µ èb¸~�bQ��xXVXZi|g � �
�!iTc
PRepe/�xPR[H\lehg�o
¶ zVL?>R¸ �� ì 5 B % � ] � ��� *� ¶ K¥¸ � � 9 µ �  ì 5 B % � ] � ��� *� ¶ K¥¸ � � 9��
�  npi�Q�PRe{ehg+\&oT�xg � �ªoT�HnpQTS&d6PMW�ojXR� ¶ � µ èb¸~�1¢«�Hnpehg �  npijoT�Hg � �ªoT�Hnp[ld6PMWTo�Ld�X¥¢³i�YxdHdGXZi|g�è�ë=npi�P
i|g+×uYHg+[HQ)g XR�´Q)XZc�d6ehg�o|g � nhg+c!PR[H[6npPR[&c�g�o|W�npQ�ijXZ[loT�xg�c!PR[Hnp�ÐXZep\*��L
Ù ¹ � B ë % �  �=��XRW�iTXZc�g
mx`bg+\ � ���b�=oT�xg+[îXZ[xg��HPRi�Q)XZ[utRg�WTURg+[HQ)gR� ¶ np[ÓiTYx�fi|g+×uYHg+[HQ)g+i~¸~�´np[Ó\xXZc
PRnp[Hi�XR�
PMWT�6npo|W�PMWT�&�6Yxo��GXZYH[6\xg+\l\HnpPRc!g�o|g�W�PM�GXZYxo 5 B ë:9Z�1iTg�g�oT�xg�\HnpiTQ�Y6iTiTnhXZ[lQ)XZ[6Q)g�W�[Hnp[xU ¶ qVLpK+zZ¸~L�^_iTi|g+[uoTnpPRepeh�R�foT�xg
�GXZYH[H\Hi ¶ qVLpKRK¥¸«�xXZep\&XZ[li�YHQ��l\HXZc!PRnp[Hijnp[&oT�6npi�Q�PRi|gRL
Ù ¹ � D ë % � �� �x�ÐXRW � w iTY J
Q�nhg+[uoTeh�
i�c!PRepe/�boT�xg+[l\HXZc!PRnp[Hi�XR�3�1XZY6[H\xg+\J�b\xg�dGg+[H\Hnp[HU�XZ[ � w �H\6npPRc�g�o|g�W�PM�GXZYxo5 D ë 9�PMWTg�URW�PMdf�lc!PR[Hnh��XZep\Hi+�Vnp[&�²PRQ)o��Vg+np�Ðg�WTojm6�1g�W�g+\*i|d6PRQ)g+i�L
Ù ¹ � B ë % �  4|� � ë �é�b�6oT�xg+[l\xXZc!PRn{[Hi(XR�´PMWT�6nho|W�PMW��
�6Yxoj�GXZYH[6\xg+\&\HnpPRc�g�o|g�W«PM�GXZYxo 5 B ë 9�PMWTg�Q)XZepepPMdfiTnp[xUxL
¹ � ¶ �  µ è�ë�¸ ì�� �J�ÐXRW i|XZc�g8mx`bg+\ � � �b�JoT�xg+[ÖXZ[xg�npi�n{[�oT�xg�Q)XZ[utRg�WTURg+[HQ)g
i�nhoTYHPMoTnhXZ[JL ¹ � ¶ �  µ èMëª¸ ì�� ���XRW�PRepe � � �*iTY,J
Q�nhg+[uoTeh��iTc
PRepe/��\xg�dGg+[H\6np[xU�XZ["�T��oT�Hg+[#XZ[xg
npi n{[ÔoT�xg
Q)XZepepPMdfiTnp[xU&iTnhoTYHPMoTnpXZ[JL!���xg�XZ[Hep�

WTg+c!PRn{[Hnp[xU�dGXZiTiTnh�6n{epnho��!n{ijoT�HPMo��H��XRW«PR[u��mH`Vg+\li�c!PRepe � �Í�b�
¶ zVLôZ¸ ¶ �  µ èMëª¸��ì�� µ PR[H\ ¶ �  µ èMë�¸��ì�� �
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���Hn{ijnpi(g+×uY6nht�PRepg+[�ojo|X!oT�Hg g)`bnpiTo|g+[HQ)g�XR�=�6PRi|g dGXZnp[uoTi B ë � D ë �6iTYHQ~�*oT�HPMo��
¶ zVLô�Z¸ � ��� *  4 ¶ K¥¸ � � � µ � ��� * 	 4 ¶ K¥¸��±� µ
��XRW�i|XZc�g � � ���bLa���6i|g�WTtRg´oT�6PMoEoT�xg´tRXZepYHc!gaQ)XZc�d6PMW�npiTXZ[ oT�xg�XRWTg+c ¶ qVLpK+zZ¸Jnpc�dfepnhg+i1oT�HPMo ! ���  254 ¶CB ë µ5D ë ¸E� �
PRi �p� � µ i|X�oT�6PMo�oT�xg+i|g�\6næå1g�W�g+[�oj�Gg+�HP¥tVnhXRW~i(�1g+Q)XZc!g���YHWToT�xg�W�PR[H\*�²YxWToT�Hg�W�\Hnpi|oTPR[uo�PRi �?�0� �
���Hn{i�epg+PR\Hijo|X!oT�xg��ÐXZepepX¥¢«np[HU�WTg+i�YHeho��HQ)�¦L § �w¨ª� § K+w¨;��XRW��²YxWToT�xg�W�\Hg�oTPRnpepi�L
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¹ [�Q)XZ[�o|W�PRiTo�o|X�oT�xg«o|XRd1XZepXRUZnpQ�PReHnpc�dfepnpQ�PMoTnhXZ[Hi;XR�JQ)XZepepPMd6iTg�np[����xg�XRWTg+c zVLôqV� ¶ n/L÷g�Q)XZe{epPMd6i|g�npc!d6epnhg+i´� npiaP

URW�PMd6��c!PR[Hnp�ÐXZep\1¸~��np[!URg+[Hg�W�PRe6oT�Hg�WTg�PMW�g�[xX8PMdHW�nhXRW~nxo|XRdGXZehXRUZnpQ�PRefWTg+i|o|W�npQ)oTnpXZ[HiaXZ[&� npc�dGXZi|g+\!�u�!���Hg�XRWTg+c
zVLôzVL��;X'npepe{YHi|o|W�PMo|gR�Hehg�o�� �1g�PR[�PMWT�6npo|W�PMWT�&Q�ehXZi|g+\�zw��c
PR[Hnh��XZep\lPR[H\�ehg�o 5 k l 9��Gg�P
Q)XZe{ehg+Q)oTnhXZ[lXR�a\6npi�¬|XZnp[�oi|XZepn{\8o|XRW�n � �?< , � g+c��1g+\6\xg+\!np[
�  V�ÐXRW_g)`bPRc�dfehg 5 k l 9�c!P+���Gg«P�oTYx�6YHepPMW_[xg+nhUZ�u�1XRW~�xXuXb\�XR�EP ¶ dGXZiTiTnh�feh�o|W�nhtbnpPReÐ¸�epnp[HS
np[l��L����xg+[&nho�npij[HXRo�\Hn J
Q�YHepo_o|X
Q)XZ[6i|o|W�YHQ)o�P�i|g+×VYxg+[HQ)g�XR�3c�g�o|W~npQ�i(XR�;�GXZYH[6\xg+\&Q�YxWTtMPMoTYxWTg
¢«�Hn{Q��!Q)XZ[utRg�WTURg�o|X�P�Q)XZepepg+Q)oTnhXZ[�XR�EQ)XZc�d6epg�o|g«Q�YHi|d6iaXZ['� � � k l PR[H\'Q)XZepepPMd6i|g�PRepXZ[xU�oT�xg«iToTPR[H\HPMW�\�URW~PMd6�c!PR[Hnp�ÐXZep\&i|o|W~YHQ)oTYxWTg XZ[*g+PRQ~�)k l ����xg
g+[H\Hi�XR�(oT�xg�Q�YHi|d�c!PR[Hnh��XZep\Hi : np[î���xg�XRWTg+cszVLôzV�´n/L÷gRL*oT�xg
URW~PMd6� c!PR[6nh�ÐXZe{\Hi���[xg+Q)g+i�iTPMW�npeh�#�HP¥tRg
g+c��1g+\6\xg+\lo|XRW�nªL ¹ �´iTYHQ~�lo|XRW�n;PMWTg�g+iTiTg+[�oTnpPRe3np[����fnªL÷gRL�np[�¬|g+Q)o�XZ[loT�xg 	 � epg�tRg+e/�6oT�xg+[����xg�XRWTg+c zVLôzVL�\xXVg+i
npc�dfeh�
i|o|WTXZ[HU!o|XRdGXZehXRUZnpQ�PReEQ)XZ[HiTo|W�PRnp[uoTijXZ[*oT�xg�o|XRdGXZehXRUR�&XR�´�  fQ)��L �~���ÐXRW«iTXZc�g��²YxWToT�xg�W�\Hn{iTQ�YHiTiTnpXZ[JL
��{
	�� ��2 
1��� � �#g8dGXZnp[�o«XZYxo�oT�6PMo�oT�xg�W�g�PMWTg�tRg�W�iTnhXZ[6i«XR���«�xg�XRWTg+c!i�zVLôq
PR[6\ÖzVLôz�PRepi|X�np[�\6npc�g+[HiTnpXZ[*yx�
PRi�¢�g+epeJPRi�np[*�HnhUZ�xg�W�\6npc�g+[HiTnpXZ[Hi�L´���xg�Q)XZ[HQ)g�d6o�XR�=URW�PMd6�lc!PR[6nh�ÐXZe{\�n{ijURg+[xg�W�PRepnp��g+\*o|X
c!PR[Hnp�ÐXZep\6i��6P+tbnp[xU
PR[ Q|};��i|o|W�YHQ)oTYxW�g8bb�JXRW�PR[ Q d«��i|o|W�YHQ)oTYHWTg8b ¶ }Ínpi��ÐXRW	M6PMo��1d n{i«��XRW [HnpehdGXRo|g+[uo~¸~�1Q)�¦L § K+w¨ª��dHWTX¥tbnp\xg+\��GXZYH[H\Hi
PMWTg�PRiTiTYHc�g+\
XZ[!oT�xg���Y6epexQ�YxWTtMPMoTYxWTgR�VPRi_np[ ¶ KML÷yu¸~L ¹ [
\Hnpc!g+[HiTnhXZ[�yx�VoT�Hnpi�Q�PR['�Gg�WTg+epP�`bg+\!o|X��GXZYH[H\Hi=XZ['oT�xg
� n{Q�Q�nJQ�YxWTtMPMoTYxWTgR�6PRi�n{[ ¶ KMLô�Z¸~�fdHW�X¥tbnp\xg+\&XZ[xg�PRepepX¥¢«ij��XRW«P�mf[Hnho|g [uY6c��Gg�WjXR�=iTnp[xUZYHe{PMW�nhoTnhg+i(np[*};��i|o|W�Y6Q)oTYxWTgR�
PRi«n{[*���xg�XRWTg+c qVLô�VL

yxL�
8ÊHÊHË Ï Àf¿ DfÏ²B�C;I8DGB�1D ¿ DfÏ À#¿ C�Å��1D ¿ DfÏ²B�C ¿�Ã�� � ÊM¿EÀ F���� Ï É F6I�Ñ
¹ [�oT�Hnpi_i|g+Q)oTnhXZ[J�V¢_g�\HnpiTQ�YHi�iaPMdHd6epn{Q�PMoTnhXZ[Hi´XR�JoT�xg«WTg+iTYHehoTiaXR� �~qw��z�o|X�i|oTPMoTnpQ�PR[H\!i|oTPMoTnhXZ[6PMWT�!i|d6PRQ)g)�ªoTnpc!g+i��

n/L÷gRL�i|d6PRQ)g)�ªoTnpc!g+i ¶ �� � ¸�¢«�HnpQ~��PR\Hc
nho�P'oTnpc�g)��epnpSRg ��npe{epnp[xU8mHg+ep\-��L����Hg+i|g�i|dfPRQ)g)�ªoTnpc�g+i�PMWTg�tVnhg�¢�g+\ÔPRi
�Gg+np[xU�oT�xg8g+[H\ÖXRW m6[HPRe=i|oTPMo|g�XR�_g�tRXZepYxoTnhXZ[ÔXR��P ¶ oTn{c�g!\xg�dGg+[H\xg+[uo~¸jURW~P+tbnhoTPMoTnhXZ[HPRe=mHg+e{\JL��bnp[HQ)g�oT�xg��ÔPMWTg
oTnpc�g)��n{[H\xg�dGg+[H\xg+[uo«np[ÖP'[6PMoTYxW�PRe3i|g+[Hi|gR�GoT�xg���c
P+���Gg�PR[HPReh�bi|g+\Ö�u�lc�g�oT�HXV\Hi�XR� � nhg+c!PR[H[6npPR[lURg�XZc�g�o|W��R�
¢«�Hn{Q��*PMWTg�[HXRo�P+tMPRnpepPM�6ehg�n{[&URg+[xg�W�PReE��XRW«��XRWTg+[�o|�+n{PR[lc!PR[Hnh��XZep\Hi+L
���xW�XZYxUZ�xXZYxo�oT�Hnpi�i|g+Q)oTnpXZ[J��¢�glPRiTiTYHc!g�oT�6PMo ¶ ��1� ¸8npi8Q��HWTXZ[xXZehXRUZnpQ�PReª�_n/L÷gRL ¶ ��1� ¸��HPRi![HXÔQ�epXZi|g+\

oTnpc�g)��e{nhSRg�Q�YxWTtRg+i��fPR[H\&oT�HPMo �énpi�P�Q)XZc!d6ehg�o|g�tRg+Q)o|XRW�mHg+ep\JL
�Eg�o 9 �1g&oT�xg�XRWT�6nho�i|d6PRQ)g�XR��oT�xgln{i|XZc�g�o|W�npQ.<3��PRQ)o~nhXZ[ URg+[xg�W�PMo|g+\Í�u��oT�xg ��npepepnp[HUlmHg+ep\
���_PR[6\�ehg�o	Ô]  ��9¤�Gg oT�xg�dHWTX�¬|g+Q)oTnhXZ[*o|X!oT�xg�XRWT�6nhoji|d6PRQ)gRL_���xg yM��c�g�o|W�n{Q � �6PRijoT�xg ��XRW�c

¶ yxLpK¥¸ � ì $ 7 � ¶ !  � �u¸ � � 	 í ¶ èb¸ µ
¢«�xg�W�g � ì G � G  µ �'n{i�P!Q)XZ[H[xg+Q)oTnpXZ[ K©�ª��XRW�c ��XRW«oT�xg��6YH[H\Hepg 	=� 7 � ì $ � ¶ � µ �Ó¸-�®�!PR[H\lè ì è��Ón{ijoT�xgc�g�o|W�n{Q np[H\HYHQ)g+\�XZ[�oT�xg XRWT�6nho�iTd6PRQ)gRL
���xg t�PRQ�YHY6c ^�np[6i|o|g+np[ g+×VYHPMoTnhXZ[Hi�PMWTg g+×VYHnhtMPRehg+[uo*o|X¤PR[ g+epepnhd6oTnpQÔi|�ViTo|g+c XR�!�3L k�L ^ � iÔnp[ oT�xgî\HPMoTP

¶ 9 µ è µ 7 µ �u¸~L ��g�o�� �Gg oT�xg¡o�¢«npi|o¡K©�ª�ÐXRW~c%XZ[ 9���UZnhtRg+[$�V�³q�� ì � ¶��! ! � ¸ ì $ 7 � � ! �x��¢��xg�WTg



���
� ì $ 7 � ¶ !  � �V¸�npi
oT�xgîK©�ª��XRW�c \HYHPRejo|X ��L ¶ ���xg�mHW�i|o � XRdGg�W�PMo|XRW&npi!XZ[  ¢«�6npehg*oT�xgÔi|g+Q)XZ[H\¤npi
XZ[-9�¸~L_���xg+[&oT�xg�g+×VYHPMoTnhXZ[6ijXZ[-9ØPMWTgR]
¶ yxLôqZ¸ ����� 2 ì 7 � � � � 7 � q 7 � � ¶ ��� � $  �  � èb¸ µ

¶ yxLôzZ¸ � 7&ì $ q 7 � �  �  � µ
¶ yxL÷yu¸ ! � ì ���
���xg!c
P�`bnpc�YHcOdHW�np[HQ�npd6ehg8PMdHd6epnhg+\Ôo|X ¶ yxLôzZ¸�n{c!c�g+\HnpPMo|g+ep�Önpc!d6epnhg+i�oT�HPMo�nh� 9 npi�P�Q�ehXZi|g+\�zw��c!PR[Hnh��XZep\J�

oT�xg+[ ¶ 9 µ èb¸
npiuM6PMo�PR[H\ 7Õì � � � � ©�jPR[H\�i|X ¶ ���� ¸!npi!P ¶ iTd6PRQ)g)��epnhSRgw¸!npi|XZc�g�o|W�n{Ql×uYHXRoTnhg+[�o
XR� g+c�dHo��
��np[xSRX¥¢�i|SVn�i|d6PRQ)g ¶ < � µ�� ¸~L_���VYHi��b¢�g�PRiTiTY6c�g�9ØnpijXRdGg+[J�xdGXZiTi�nh�6eh��¢«npoT�&�1XZY6[H\HPMWT�RL
�EXbQ�PRepeh�*XR��Q)XZYxW�i|g�oT�xg�WTg�PMWTg�c!PR[u��i|XZe{YxoTnhXZ[Hi�o|X&oT�xg�i|�ViTo|g+c ¶ yxLôqZ¸�� ¶ yxL÷yu¸L =o|X*XR�HoTPRn{[ÖY6[Hnp×VYxg+[xg+iTi��fXZ[xg

[xg�g+\Hi�o|X
npc�dGXZi|g��GXZYH[H\HPMW��
Q)XZ[H\HnhoTnpXZ[Hi�L

�#glQ)XZ[HiTn{\xg�W�mHW�i|o8oT�xg*UZepXR�6PRe(iTnhoTYHPMoTnhXZ[E��PR[H\�i|XÓPRiTi�YHc�g*oT�HPMo ¶ 9 µ èx¸8npi8P#Q)XZc�d6ehg�o|gR�([xXZ[b��Q)XZc!d6PRQ)o
� npg+c!PR[H[HnpPR[8zw��c!PR[Hnp�ÐXZep\EL3N�XZYH[H\6PMWT��Q)XZ[H\6nhoTnhXZ[Hi=PMWTgjoT�xg+[�PMoan{[xm6[Hnho��R�Rn/L÷gRL´Q)XZ[H\HnhoTnhXZ[6i;XZ[8oT�Hg�PRi|�Vc!dHo|XRoTnpQ
�Gg+�HP+tbnhXRWjXR�=oT�xg�c!g�o|W�npQML ¹ [*oT�Hnpi(WTg+iTd1g+Q)o��6XZ[xg��HPRijoT�xg��ÐXZepepX¥¢«np[HU8Q�e{PRiTiTnpQ�PReGWTg+i�YHeho��HQ)�¦L § z >¥¨ª� § q�yM¨ªL
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	�npi���}��HoT�xg WTg+i�YHeho�npc�dfepnhg+i�nho�npij��}�np[&oT�xg�i|o|W�XZ[xU!i|g+[Hi|g�oT�HPMo
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���xg8np\xg+P�XR�_oT�xg8dHWTXVXR�_npi�o|Xli|oTYH\H�loT�xg�PRi|�bc�dHo|XRoTnpQ8�Gg+�HP¥tVnhXRW�XR��PR[Ôg+[H\ 	 �V���6ehXw¢«np[xU�nho \xX¥¢�[J�EPRi
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XR�a�6e{PRQTSl�xXZehg+i�np[�i|oTPMoTnpQ�g+×uYHn{epnh�HW�n{YHc*L(���Hnpi�iTnhoTYHPMoTnhXZ[�npi�XR�aQ)XZYxW�i|g8[xXRo�d1XZi�iTnh�6ehg�n{[ d�g�¢�o|XZ[HnpPR[�URW�P+tbnho��R�
PR[H\liTX!npi�P!�HnpUZ�Heh�
[xXZ[x��epnp[xg+PMW(g)åGg+Q)o«XR�=URg+[xg�W�PReJW�g+epPMoTnhtbnho��RL

�VL�� B Ã F6CED��MÏ ¿ C 
 C ¿�Ë B Â ÄEF6I ¿ CEÅ�� Ê F6C�� Ã B	� Ë F É IZÑ
¹ [&oT�Hnpi�i|g+Q)oTnpXZ[J�x¢_g�\HnpiTQ�YHi�i(d1XRo|g+[uoTnpPReEPR[6PRehXRUZYxg+ijXR�=oT�xg�W�g+iTYHehoTi(XR� �~q!PR[H\ �~z!�ÐXRW��EXRWTg+[uo|�+npPR[lc�g�o|W~npQ�i

XZ[¤yM��c!PR[Hnh��XZep\Hi+L ���xgÖc!PRnp[¤np[�o|g�W�g+i|o'npi�np[¤i|d6PRQ)g)�ªoTnpc!g+i ¶ �� � ¸
��XRW'¢«�6npQ��®XZ[xgÔ�HPRi'Q)XZ[uo|WTXZe�XZ[¤oT�xg
� n{Q�Q�nEQ�YxWTtMPMoTYxWTg XR� � �6XRW�tVn{P�oT�xg�^�n{[Hi|o|g+np[&g+×VYHPMoTnhXZ[Hi+�6Q)XZ[�o|W�XZeEXZ[*oT�xg�g+[xg�WTUR�u��c�XZc�g+[uoTYHc o|g+[HiTXRW-O�L ¹ [
d6PMWToTn{Q�YHepPMW+�boT�xg�c
PRnp[&�ÐXbQ�YHij¢�npepef�1g XZ[lt�PRQ�YHY6c i|d6PRQ)g)�ªoTnpc!g+i��1������
 ì �bL
��[xg�¢_XZYHe{\�epnhSRg�o|X
m6[H\�Q)XZ[H\HnhoTnpXZ[Hi�YH[H\Hg�W�¢«�HnpQ~�lXZ[xg�Q�PR[�oTPMSRg�epn{c!nhoTi(XR�´tMPRQ�YHYHc i|d6PRQ)g)�ªoTnpc�g+i+L���[xg

[HPMoTYxW~PRe�WTg+PRiTXZ[���XRW�o|WT�Vn{[xU
o|X&\xX�oT�Hnpi�npi�oT�xg���XZepehX¥¢�np[xUxL��«�xg�WTg�PMW�g�[xXw¢ P'[VYHc��1g�W�XR��iTnhoTY6PMoTnhXZ[Hi�¢��xg�WTg
UZehXR�6PRe«i|oTPM�6npepnpo���WTg+iTYHehoTi��6P+tRg��Gg�g+[ÍdHWTX¥tRg+\E�([6PRc�g+eh�1]loT�xglUZehXR�fPRe�i|oTPM�6npe{nho��îXR� ��np[xSRXw¢«i|Sbn�i|d6PRQ)g)�ªoTn{c�g
§ qbK©¨ª�=PR[H\ÔXR�j\xgw�bnho|o|g�W�i|dfPRQ)g)�ªoTnpc�g § qR�w¨ª�3oT�xg�UZehXR�6PRea��YxoTYHWTg�i|oTPM�6npepnpo��lXR�(oT�xg
��npep[xg�i|dfPRQ)g)�ªoTnpc�g § K���¨ª�=PR[H\
oT�xg���YxoTYHWTg � ¶ K¥¸«i|oTPM�6n{epnho���XR�aQ)g�WToTPRnp[ÖN(npPR[HQ~�Hn�c�Xb\xg+epi § qM��¨ªL«���xg+iTg�WTg+iTY6ehoTi�PMWTg Þ~áxÝK�,�1Ý©ã~ã WTg+iTYHepoTi��H¢«�Hn{Q��
i|oTPMo|g�oT�HPMo«oT�Hg��6PRiTn{Q��Ðg+PMoTYxW�g+i«XR�aP
UZnhtRg+[�c�Xb\xg+e/�6gRL÷UxL«��np[HSRX¥¢«i|Sbn/�6PMW�g�dHWTg+iTg�WTtRg+\�YH[6\xg�W«iTYHnpoTPM�6eh�'i�c!PRepe
dGg�WToTYxWT�fPMoTnhXZ[Hi�XR�;oT�Hg�np[HnhoTnpPRe1\HPMoTPbL ¹ o�npi(oT�xg+[*[6PMoTYxW�PReGo|X
Q)XZ[Hi�np\xg�W(¢«�HPMojXbQ�Q�YxW�ij¢��xg+[�XZ[xg�o|W�nhg+i(o|X�dfPRiTi
o|X
epn{c!nhoTi�XR�´iTYHQ��ld1g�W�oTYxWT�6PMoTnhXZ[6i�L
���xgln{iTiTYxglXR���Gg+np[xUÓPM�fehglo|X oTPMSRgÔepnpc
nhoTi�npi!PRepiTX Q�ehXZi|g+eh�¡WTg+e{PMo|g+\�¢«nhoT��oT�xg�g)`xnpi|o|g+[HQ)g�dHWTXR�6epg+c PR[H\

iTnp[HUZYHepPMW�nho��8�ÐXRW�c
PMoTnhXZ[��ÐXRWjoT�xg�tMPRQ�YHYHc ^�np[6i|o|g+np['g�tRXZepYxoTnhXZ[�g+×VYHPMoTnhXZ[Hi�La}HWTXZc oT�Hnpi_dGg�W�i|dGg+Q)oTnhtRgR�biTYxdHdGXZi|g
XZ[xg �6PRilPR[ np[HQ)W�g+PRiTnp[xU�i|g+×VYxg+[HQ)g#XR��\xXZc!PRn{[Hi ¶ i(ë µ �� ¸~�;ijë �0ijë > � ¢«npoT� �� >	�  � 4 ì �� � ¢«�HnpQ~� PMWTg
g�tRXZepYxoTnpXZ[Hi�XR� iTc�XVXRoT�®r(PRYHQ~����\HPMoTPÓXZ[Íi|XZc�g�mx`Vg+\Ínp[HnhoTnpPRe�\HPMoTPîi|g�o�L ¹ �  ì � ijë�npi8oT�Hg�c!P�`xnpc!PRe
r(PRYHQ~����\xg�tRg+ehXRd6c!g+[�o��boT�xg+[*YH[6\xg�W�i|oTPR[H\6np[xU �T������ PRc�XZYH[uoTi�o|X!YH[H\xg�W�iToTPR[H\Hnp[xU�oT�xg�e{npc!nhoTnp[HU��Gg+�HP+tbnhXRW
XR� ¶ i(ë µ �� ¸L�
���xg�W�g�PMWTgjo�¢�X�XR�VtVnpXZYHi´�6Yxo´g+i�i|g+[�oTn{PRexWTg+PRi|XZ[Hia¢«���8nhoanpi�c�YHQ~�!c�XRWTg�\Hn J
Q�YHepo;o|X�\xg�tRg+ehXRd
P���XRWTg+[uo|�+npPR[

PR[HPRehXRUZYHg'XR��oT�Hg*r(�Hg�g�URg�W|�¦��WTXZc�XwtîoT�Hg�XRWT�R�anp[ÓdfPMWToTnpQ�YHepPMW�¢«nhoT� �GXZYH[H\Hi�XZ[Heh�ÔXZ[�oT�xg � npQ�Q�n�Q�YxWTtMPMoTYxWTgRL
���xgjm6W�i|oanpi=oT�HPMo�oT�xg�g+epepnpdHoTnpQ�[HPMoTYxWTgjXR�1oT�xg«�3L k�L ^�Lu�ÐXRW � npQ�Q�nxQ�YxWTtMPMoTYxWTgj�Gg+Q)XZc�g+i_���VdGg�WT�GXZepnpQ_�ÐXRW_�EXRWTg+[uo|�
c�g�o|W�n{Q�i��HPR[H\*�u�udGg�WT�GXZepnpQ��3L k�L ^«L6PMWTg�c�YHQ���c�XRWTg�\Hn J'Q�YHeho�oT�HPR[&g+epepnhd6oTnpQ«�3L k�L ^�L1���xg i|g+Q)XZ[H\ln{i_oT�6PMo�oT�xg
URWTXZYxdÖXR��^_YHQ�epnp\xg+PR[�WTXRoTPMoTnhXZ[Hi� ¶ yu¸«n{i«Q)XZc�d6PRQ)o��J¢��Hnpehg�oT�Hg�URWTXZYHd�XR�ad6WTXRdGg�W��EXRW�g+[�o|�8o|W�PR[HiT�ÐXRW�c
PMoTnhXZ[Hi� ¶ z µ K¥¸�npi�[xXZ[x��Q)XZc�d6PRQ)o�L
��� K�� s �j{ @{ ���1�c����C{ 	 �
r�XZ[Hi�np\xg�W�mHW�i|o�oT�xg�d6WTXR�6ehg+c XR�(Q)XZ[�o|W�XZepepnp[xU&oT�xg!iTd6PRQ)g)�ªoTnpc�g
c!g�o|W�npQ � n{[Ôo|g�W�c!i XR���GXZYH[H\Hi��JiTP¥�#¯ °�µ

XZ[*oT�xg�i|d6PRQ)g)�ªoTnpc�g�Q�YxWTtMPMoTYxWTg � �
¶ �VLpK¥¸  �  � A � � � � µ
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¶ ¢�L÷W+L÷o�LÍoT�xglnp[H\HY6Q)g+\ � nhg+c!PR[H[6npPR[�c�g�o|W�npQ¥¸~L��«�Hnpi8UZnhtRg+i!P ehXVQ�PRejQ)XVXRW�\Hn{[HPMo|gli|�bi|o|g+c ¶ � µ B � µ � � � µ B = ¸�XZ[iTc!PRe{efQ)�bepnp[H\Hg�W�i�PM�GXZYxo $ L_��[xg�oT�xg+[&YHi|g+i�oT�xg�o|W�PR[6i|dGXRWTo_XRW � P+�bQ��HPRYH\6�uYxW~nfg+×VYHPMoTnhXZ[E�Vo|XRURg�oT�Hg�W�¢«nhoT�'oT�xg
N�XVQ~�H[xg�W|� �#g+npo|��g+[��GXbQTS*��XRW�c�Y6epPb� ¶ �bnpc�XZ[6i��bg+×uYHPMoTnpXZ[f¸~�6PR[H\*g+e{epnhdHoTnpQ�g+i|oTnpc
PMo|g+i�o|X
Q)XZ[uo|WTXZe � n�� L���xg(tMPRQ�YHYHc ^_np[Hi|o|g+n{[�g+×VYHPMoTnhXZ[6iaPMWTg«[xg�g+\Hg+\!np[����xg�XRW�g+c��VLpKjXZ[Heh��o|X�dHW�X¥tRg�oT�xg«q
	�� oTnpc!g�\xg�W�nhtMPMoTnhtRg+i
XR��oT�xg&iT�Hnp�Ðo G � G � � N n PMWTg*np[î¯�·b�´tbnpP�YHiTg'XR��oT�Hg�N(npPR[HQ~�Hn�np\xg+[uoTnho��RL ¹ [îd6epPRQ)g�XR��tMPRQ�YHYHcsi|d6PRQ)g)�ªoTnpc!g+i��
nho�iTY J
Q)g+i�o|X*�HP+tRg�P�W�PMoT�xg�W�¢�g+PMSl�GXZYH[H\�XZ[�oT�Hg�i|o|W�g+iTi»�ªg+[xg�WTUR��o|g+[Hi|XRW np[�oT�xg8^�np[HiTo|g+np[lg+×VYHPMoTnhXZ[Hi+L���epe
XRoT�xg�W��1XZY6[H\Hi�XZ[ � n�� \xX![xXRo«WTg+×uY6nhWTg�oT�xg�^_np[Hi|o|g+np[�g+×VYHPMoTnhXZ[Hi+L
¹ o ¢_XZYHe{\#�Gg8n{[�o|g�WTg+iToTnp[xU*o|X�PMdHdfeh��oT�6npi�WTg+iTYHepo��EXRW�tMPMW�npPR[uoTi�XR�(nho���o|XlXR�6oTPRnp[#�²YxWToT�xg�W�np[H�ÐXRW�c
PMoTnhXZ[ÔXZ[

oT�xg�iTo|W�YHQ)oTYxWTg�XR�=oT�xg��GXZYH[6\HPMWT�!XR�=i|d6PRQ)g)�ªoTnpc!g+i�L
¹ ��oT�xg�tRXZepYHc�gl�GXZYH[6\¡XZ[Íi|d6PRQ)g)��e{nhSRg��u�udGg�W�iTYHWT��PRQ)g+i
np[ ¶ �VLô�Z¸
npi!\xWTXRd6d1g+\E�aoT�xg+[Ínpo
npi�dGXZiTiTnp�6ehg�oT�HPMo

i|d6PRQ)g)��e{nhSRg*���VdGg�W�iTYxWT�²PRQ)g+i�c!P+�¡Q)XZepepPMd6iTg'¢«npoT� �GXZYH[H\Hg+\îQ�YxW�t�PMoTYxW�gR��PRi�\xg+iTQ)W�np�1g+\înp[ �~zVL ^´`xPRc�d6epg+i�XR�
oT�Hnpi_�Gg+�HP+tbnhXRW�XVQ�Q�YHW_XZ[&PMdHdHW�XZPRQ���o|X�rjPRYHQ��u�'�xXRW~nh��XZ[Hi�� ¶ PRi�[HXRo|g+\�n{[ �~z�np[�Q)XZ[H[xg+Q)oTnhXZ[�¢«nhoT�
oT�xg�N_g�W�URg�W
Q)XZepepPMdfi|g�PR[6\�oT�Hg8�3PRYx�x� d�(��Õc!g�o|W�npQ¥¸~L���XRWTg8URg+[xg�W�PRepeh�R� � g+[H\HPRepe § y��w¨��HPRi�dHWTXwtRg+\ÖoT�xg8�ÐXZepepX¥¢«np[HU'np[uo|g�W|�
g+i|oTnp[HU�URg+[xg�W~PRe_W�g+iTYHeho�]
np� 9�n{i�P 
�ÞRß«á ��
 # r(PRY6Q��u�î�xXRW�np��XZ[înp[�PÔiTc�XVXRoT��t�PRQ�YHY6csiTd6PRQ)g)�ªoTnpc�g&np[¡z � K
\Hnpc!g+[HiTnhXZ[Hi+�uoT�xg+[�[xg+PMWT�V��iTd6PRQ)g)��epnhSRg��u�Vd1g�W~iTYxWT�²PRQ)g+i�Q)XZepepPMdfi|g ¢«nhoT�*�GXZYH[6\xg+\&Q�YxWTtMPMoTYxWTg�XZ[lPMd6dHWTXZPRQ���o|X
9�L
 � q
	�� ��{ �{ ���1� � � �C{
	 �

�Ø�Hnpehg!���Hg�XRWTg+cs�VLpK'WTg�dHW�g+i|g+[�oTi�P�m6W�i|o�i|o|g�d��;XZ[xg�¢�XZYHep\ÓepnpSRg!o|XÖ\HX�c�YHQ��î�Gg�o|o|g�W��V�#WTg�d6epPRQ�np[HUloT�xg
�GXZYH[H\'XZ[  �  � �V�'P��GXZYH[H\'XZ[�oT�xg � npQ�Q�nGQ�YxWTtMPMoTYxWTg�XR� ¶ �� � ¸~�xXRW�PRiTi�YHc!np[xU��ÐXRW�n{[Hi|oTPR[HQ)g�oT�xg�t�PRQ�Y6YHc
^�n{[Hi|o|g+np[&g+×VYHPMoTnhXZ[Hi+L_���VYHi��xXZ[xg�c!P+�lPRi|S*nh�=PR[HPRehXRUZYHg+i�XR�´���xg�XRWTg+c
i�qVLôq�XRW�qVLôz
�xXZe{\*np[*oT�xg���XRWTg+[uo|�+npPR[
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\xXZc!PRn{[l¢«nhoT��Q)XZc�d6PRQ)o�Q�ehXZiTYxW�g�np[  PR[H\
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PR[J� § qbK©¨ªL
�VL �(Ä�D1Ä Ã F 
 I �;É�Ê DGB;D1Ï À I ¿ CEÅ���F6B É FHD Ã Ï � ¿ D1Ï�B;C¡B;Î����	� ¿ CEÏÐÎuB Ë Å3IZÑ

¹ [�oT�Hnpi
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XZ[loT�Hg�PRc��6nhg+[uo�Q�YxWTtMPMoTYxWTg � �1np[*oT�Hnpi�WTg+iTQ�PRepnp[HUx�HUZnhtRg+i�YH[Hnh��XRW�c �GXZYH[H\Hi�XZ[loT�xg�np[�o|W~np[HiTnpQ�PR[H\lg)`Vo|W�n{[HiTnpQ
Q�YxWTtMPMoTYxWTg XR�=oT�xg�epg+P+tRg+i�9��a�H�«�xg dHWTXVXR�;XR�3oT�Hnpijn{i�iTnpc!n{epPMW(o|X!oT�xg dHWTXVXR�3XR�3���Hg�XRWTg+c �VLpKML
��nhtRg+[ÔoT�6npi��GXZ[xg�Q�PR[ÔoT�xg+[#PMdHd6ep�loT�xg
r(�xg�g�URg�W|�¦��WTXZc�X¥tÖoT�xg�XRWT�R�;PRi�\xg+iTQ)W�np�1g+\�np[ �~qw� �~zVL�� nhtRg+[#PR[��

i|g+×VYxg+[HQ)g � ë �é�b�HoT�xg�W�g g)`bnpiTo(i�Yx�6i|g+×VYxg+[HQ)g+i(¢«�6npQ��&g+nhoT�Hg�W�Q)XZ[�tRg�WTURgR�1Q)XZepepPMd6iTg�XRW«�ÐXRW�c£Q�Y6i|d6i�La}xW�XZc£oT�xg
¢�XRWTS�n{[	�~zV�HXZ[xg�Sb[xXw¢«ijoT�HPMo�oT�Hg WTg�UZnhXZ[HijXR� ¶ 9�� 4|µ 6è
� 4 ¸�¢«�Hn{Q�� ¶ �²YHepeh�H¸_Q)XZepepPMd6i|gR�xXRW«¢«�HnpQ~�*PMWTg�iTY J'Q�nhg+[�oTep�
Q)XZepepPMdfi|g+\J�GPMWTg8URW�PMd6�Ôc!PR[Hnh��XZep\Hi+L����Hn{i«UZnhtRg+i�W~npi|g�o|X&oT�xg8WTg�UZnpXZ[ 	 n{[ ¶ �VL÷yu¸~L ¹ o�WTg+c!PRnp[6i«o|X*iT�xXw¢$oT�HPMo��
��XRW«PR[��&mx`bg+\ � ���b�HoT�xg � �ªoT�HnpQ�S�W�g�UZnhXZ[-9  XR� ¶ 9�� 4|µ 6è
� 4 ¸(Q)XZ[utRg�WTURg+i«o|X'P!���VdGg�WT�GXZepnpQ�c�g�o|W�npQML
���xg c!PRn{[lnp[xURWTg+\6nhg+[�ojnp[&oT�6npijnpijoT�xg ��XZepehXw¢«np[xU8tRXZepY6c�g�c�XZ[xXRo|XZ[Hn{Q�nho��&WTg+iTY6eho�]

¶ �VLô�Z¸ � ��� 2 � 9��
 �� � µ

n/L÷gRL´oT�xg�W�PMoTnhX8npi�c!XZ[xXRo|XZ[xg�[xXZ[b��np[HQ)W�g+PRiTnp[xU�n{[!oT�xg�\Hnpi|oTPR[6Q)g  � �V���Hnpi�WTg+iTYHeho_npi�PR[HPRepXRURXZYHi�o|X�oT�xg�}=npiTQ~�xg�W|�
��XZ[HQ)W�nhg��«c!XZ[xXRo|XZ[HnpQ�nho�� XR��oT�Hg�W�g+\HYHQ)g+\�½�PRc!n{eho|XZ[HnpPR[�PRehXZ[xUÖoT�xg�rj�Ôr�^_np[Hi|o|g+n{["MHXw¢���Q)�¦L § qR�w¨ªLî���xg
c�XZ[xXRo|XZ[6npQ�nho�� ¶ �VLô�Z¸�npi´g+PRi|��o|X�dHWTXwtRgR�VPR[H\
npi�PR[!PR[6PRehXRUZYxg«XR�GoT�xg�N(npiT�xXRdx�¦��WTXZc�X¥t8tRXZepY6c�g«c�XZ[xXRo|XZ[6npQ�nho��
¶ qVLpK+qZ¸~L ¹ o(��XZepehX¥¢�i_��WTXZc PR[*PR[HPReh�biTnpi�XR�;oT�xg � P+�bQ��6PRYH\H�VYxW�n1g+×uY6PMoTnhXZ[J�Hc�YHQ��*PRijnp[�oT�xg �3g+[xWTXZiTg)��½�P¥¢�SVn{[xU
iTnp[HUZYHepPMW�nho��!oT�xg�XRWTg+c
i��Ho|XRURg�oT�xg�W�¢«nhoT�*P!iToTPR[H\HPMW�\*c!P�`xnpc�YHc£dHW~np[HQ�nhd6epgRL
��XRWTg�X¥tRg�W+�foT�xg�W�PMoTnhX!np[ ¶ �VLô�Z¸(n{ijQ)XZ[Hi|oTPR[uo�XZ[*i|XZc�g�np[uo|g�WTtMPRe § � � µ � � ¨�np�;PR[H\�XZ[Heh��nh�EoT�xg�PR[6[uYHe{PMW�W�g�UZnhXZ[

� � � ¶ � � µ � � ¸(npi�P8oTnpc!g�PR[H[uY6epYHijnp[*PuMfPMo��EXRWTg+[uo|�+npPR[�Q)XZ[Hg
¶ �VL?>R¸ �	� ì $ !  � �  � è � � µ
¢«�xg�W�g�è � � npijP
���VdGg�WT�GXZepnpQ�c�g�o|W�npQMLa��UZPRnp[J�HoT�Hg W�PMoTnhX
np[ ¶ �VLô�Z¸�npijiTQ�PRehg�np[�tMPMW�npPR[uo��HPR[H\*i|X

¶ �VLôZ¸ � ��� 2 � 9��
 �� ì � ��� <2 � 9��a�

¹ [*oT�xg�[HXZ[b��Q)XZepepPMd6iTg�iTnhoTYHPMoTnhXZ[E� � ��� <2 � 9���npi�YH[Hnp�ÐXRW�c
eh�!�GXZYH[H\xg+\*P¥¢�P¥�l��WTXZc �!PRi ��� �b� ¶ n/L÷gRL ��;� ��¸~�
PR[H\Ö�xg+[HQ)g�Q)XZ[�tRg�WTURg+i�o|X&P
[HXZ[b�ª��g�WTX&epnpc!nho�L«��[�PMdHdHWTXZPRQ~�Öo|X
oT�xg � ì �'epnpc!nho��6oT�xg�W�PMoTnpX ¶ �VLô�Z¸�o|g+[H\Hi�o|X
P*Q)XZ[Hi|oTPR[uo��;PR[6\#�xg+[HQ)g8oT�xg!Q)XRWTWTg+iTd1XZ[6\Hnp[xU�epnpc!nho�c!PR[Hnp�ÐXZep\6i�PMWTg�XR�_oT�xg���XRW�c ¶ �VL?>R¸~L!���Hnpi�npc!d6epnhg+i«oT�HPMo
� �ªoT�6npQTS&WTg�UZnhXZ[6i�Q)XZ[�tRg�W�URg�o|X
�u�udGg�WT�GXZepn{Q�c�g�o|W~npQ�i��xUZnhtbnp[xU8W�npiTg o|X!oT�xg � ��PRQ)o|XRW�np[ ¶ �VL÷yu¸~L
¹ oj¢_XZYHe{\&�1g XR�´np[uo|g�WTg+i|ojo|X�Q)XZ[Hi|o|W�Y6Q)o�epPMWTURg��²PRc!npepnpg+i_XR�=g)`xPRc�d6ehg+i�XR�3tMPRQ�YHYHc i|d6PRQ)g)�ªoTnpc�g+i«g)`b�6nh�6nhoTnp[HU

oT�xg�Q)XZ[6Q�epYHiTnhXZ[6i ¶ PR[6\l���VdGXRoT�xg+i|g+i~¸(XR�3���Hg�XRWTg+c �VLôqVL

 �K�K��Z]���?W��z�M] ¶� PR[uY6PMWT�R�H�Myu¸~L����xg�WTg+Q)g+[uoj¢�XRWTS
XR�´��W�npiT�6P��3g�WTg+epc
PR[ § y��w¨h� § �bK©¨ª�1Q�YxW�WTg+[�oTep�
YH[H\xg�W(g�tMPReæ�

YHPMoTnhXZ[�n{[8oT�xg�c!PMoT�xg+c!PMoTn{Q�iaQ)XZc!c�YH[Hnho��R��npc�d6e{nhg+i;P iTXZepYxoTnhXZ[�XR�G���uYHW�i|o|XZ[ � i���g�XZc!g�o|W�nh�+PMoTnhXZ[&r�XZ[�¬|g+Q)oTYxWTgR�
PR[H\l�Hg+[HQ)g�np[&d6PMWToTn{Q�YHepPMWjoT�xg��3XZnp[6Q�PMWV¼g�r�XZ[�¬|g+Q)oTYxWTgRL
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