
���������
	������������������������	��������
������������ !�"��!�"���#�$%��&
���'�( � !�����#)#�"���(�+* ���"������,.-� !����/���0���(1
-$)(�"���#�$� 

2
3547698;:�8;<�=>4@?A47<CB(D9?AE7FHG�47D96>I!8;B#<J<CBLKMB#NAB(D969<CB�O
PLQSRTJUWV(XCYZT\["TJ]AY_^AT0`ZaJbcTJ]Wa�T�`_dAbce(fcehg(bci�jWT�`�kml�]nbcohTJXC`pbcY RT"^AT0qSe(]AYpX RT�V#f5kr_s tmsAunvxw(y kW`pjza\a s9r TJ]AYpXCTJ{|o�b}f}fcT�k+qSe(]AYpX RT\V(f5k+~�j RTJd9T�a0��� r �7�7�@k r V(]WV�^AV
V(]W^���]W`ZYpbcYpjzYZT�e(� r e(]AYpXCe(fM�@aCbcTJ]za\T�`�k u7�"t XCe(�5`Ze#��jW�J]zV#�hVnk9qSe�`Za\e(� v�v � yh��u k9�!jW`Z`pbcV� QSRTJUWV(XCYZT\["TJ]AY_^AT0`ZaJbcTJ]Wa�T�`_dAbce(fcehg(bci�jWT�`�kml�]nbcohTJXC`pbcY RT"^AT0qSe(]AYpX RT�V#f5kr_s tmsAunvxw(y kW`pjza\a s9r TJ]AYpXCTJ{|o�b}f}fcT�k+qSe(]AYpX RT\V(f5k+~�j RTJd9T�a0��� r �7�7�@k r V(]WV�^AV

�L�H���#���A�7���"�!� bc`�UWV(U9TJX�V�^A^@XCT�`Z`ZT\`�Y � T!UnXCe#dnfcT\[�e(�+V(UAUnXCe#��bc["VhYpb}]zgLV0^@bc`Z`pbc[�b}fcV(XZb�Yp��[�V({
YpXZbc��dA�_["T�V#]z`me#�AV!XCT�YpbcaJjAfce�g(XCVh[ s7� XCT\YpbcaJjnfcehg(XCVh[ XCTCUnXCT�`ZTC]AYZ`mV(]�T�ohe(f}jWYpbce(]WV(XC�"`ZYpXZjWa�YpjAXCT
b}]�� � bca � Y � T�e(dA¡ZT\a�YZ`H["V#��d9TMXCTCfcV�YZT�^0b}]�V!]ze#]n{5jA]nbci�jWT��!V#�_YZe�V!a�eh["["e(]�V(]Wa�T�`ZYZe#X s Q TJ]A{
^7XCe�g#XCV�["`"V#]z^'V�^A^@bcYpbcohT£¢;U � ��fce�ghTJ]zT\Ypbca#¤¥YpXCT�T\`
V#XCT¦UWV(XCYpbcaCjnfcV#XSa�Vh`ZT�`
e#��XCT�YpbcaJjAfce�g(XCVh["` s�!� T
XCT�YpbcaJjAfce�g#XCV�[§bc`�e(dWYZV(b}]WT�^�dA��Vh^n^7b}]zg'T�^nghT�`�¢;XCT�YpbcaJjAfcV�Ypbce(]W`C¤"YZeSV(]>Vh^n^7bcYpbco�TSYpXCT\T�k
g#XCV�^7jzV#f}fc�¦bc[�UnXCe#o�b}]Wg¥Y � T_V#UnUAXCe#��bc["V�Ypbce#]�e(�+Y � T�^7bc`Z`pbc[
b}f�V(XZb�Yp�L["V�YpXZbc� sA¨ T�a\e(]W`ZYpXZjza�YZT\^
V�XCT�YpbcaJjAfce�g(XCVh[©XCTJUAXCT�`ZTJ]AYpb}]Wg�Y � T�T�ohe(f}jWYpbce(]Le(� vxw UnXZbc[�V�YZT�` s7�!� T�XCT�YpbcaJjAfce�g#XCV�[ª]zehY�e#]nfc�
bc[
UAXCe#o�T�^'Y � T"^AV�YZVLV(UAUnXCe#��bc["VhYpbce(]«UnXCe#o�bc^AT�^�dA�SY � T
U � ��fcehg�TJ]WT�YpbcaSYpXCT�ThkzdnjWY0V(fc`ZeS^ATJ{
UAbca�YZT�^�Y � T � e�["e#UnfcVh`Z��a�e(]AYZV#b}]zT\^�b}]�Y � T"^AV�YZVAk9� � bca � a�V#]n]We�Y_d¬T"T���UAXCT�`Z`ZT�^SdA�SV¥YpXCT\T
YZe#U9e(fcehg�� sW��� T_V#fcg�e#XZbcY � [�5e#X!XCT�a�e#]z`ZYpXZjWa�Ypb}]Wg"XCT�YpbcaJjAfce�g(XCVh["`�bc`!UWV(XCY!e#�mY � T � {|��T��"`Ze(��Yp{
�!V#XCT�UWV�aZ®hV�g�Thk9V(o#V#b}fcV(dAfcT¥VhY�l_��¯±° � YZYpU+²}³h³(����� s �5Vh` s jW["e(]AYpXCT\V(f s a�V7³#´��pµ_¯¶³xfcT�ghTJ]z^7XCT�· s

¸ ¹nº�»9¼9½0¾
¿�ÀH»9ÁC½�º

Â B#FnB#<\4@3�473;NAEn<C8;ÃCÄ9:�Å�Ä+4�FnB�ÆHB#B#DªÇ9<JEAÇHEAÅJB#6ÉÈ|EA<SÃJÄ9B�<CB#Ç9<JB#ÅCB(DWÃ�47ÃJ8�EnDªE7È"B#:�ÇÊ8�<J8;Ëh473
698;ÅCÅJ8�:�8;3�4@<C8;ÃZÌ"6+47Ã�4�ÍÊÅC8;D9N�4¥NAB#D9B(<\473�D9B#ÃZÎ_EA<J?�Î0Ä9B#<JB"ÃCÄ9B�EnÆAÏ�B#Ë#ÃJÅ�4@<CB"<CB#ÇÊ<CB#ÅJB#DzÃCB#6
ÆzÌ«ÃJÄ9B�D9Ez69B(ÅLE@È�4>FA4@3�ÍÊB#6ÐNA<�47Ç9ÄÐÎ0Ä9EnÅCB�:�8;D98;:SÍ9:§Ç+47ÃJÄzÑÒ3;B#DÊNAÃCÄÐ6Ê8�ÅJÃ\4@D9Ë#B#Å�4@<CB
47ÅJÅCEzË#8547ÃJB#6>Î08;ÃCÄ>ÃJÄ9B�698;ÅCÅC8;:�8�354@<C8;ÃC8ÓB#Å�ÔpÕ9B(NAB#<�47DÊ6>Ö�8;B#DÉ×hØAÙnÚ9ÛHÜ�<JÃCÄÝ×hØnÙAØ9ÛzÞ"3547ÍÊB#<
47D96±ß047<C<JEA3;30×hØnÙAØAà(á9â
D«B#ãzÇ+4@D9698;D9N�ÃC<CB(BSÅCÃC<JÍ9Ë#ÃJÍ9<CB�Æ+47ÅJB#6«EnD>Î_Bh47?>Ë(3�ÍÊÅCÃCB(<CÅ�Ä+4@Å
473;ÅCE¥Æ+B#B(D'ÇÊ<CEAÇHEAÅJB#6�ÆzÌSÖ047D96ÊB#3;Ãä4@D96'å
<CB(ÅCÅ�ÔC×�ØAÙnØAà!3;Bh4@698;D9N�ÃCES4"Î_Bh47?SÄÊ8�B(<\47<JË�ÄWÌ
È|EA<S47DÉB#:�ÇÊ8�<J8;Ëh473_ÅC8;:�8;3547<J8;ÃZÌ':�47ÃJ<C8;ãmá�Ö047D96ÊB#3;Ã�47D96Ýå�<JB#ÅCÅ±ÔC×�ØAØAÚnàL4@D96æÖ047DÊ69B#3;Ã
ÔC×�ØAØAçnà
<CB#ÅJÍ9:�B#6Ð8;DzFAB(ÅCÃC8;Nz47ÃC8;EnD>E7È�Î_Bh47?£Ë#3;Í9ÅCÃJB#<CÅ�4@D96ÐÇ9<CEnÇ+EnÅCB#6ÐÃJÄ9B�:�B#ÃCÄÊEW6±E7È
ÅCÇ93;8;Ã_69B#Ë#En:�ÇHEAÅC8;ÃJ8�EnD�á

èÐB�EnÍ9ÃC3;8;D9B"ÃCÄÊB�:'4@8�D$È|Bh4@ÃCÍ9<JB#Å�E@È�4$<CB#ÃJ8;Ë#Í93;EANn<\47:§<CB(Ë#EAD9ÅJÃC<JÍ9Ë#ÃC8;EnDé4@3�NnEA<J8�ÃJÄ9:
E7êmB#<C8;D9N�47D9EnÃCÄ9B(<�Î04�Ì'E@È�:�Ez69B#3;3;8;D9Në4$698;ÅCÅJ8�:�8;3�4@<C8;ÃZÌ�:'47ÃJ<C8;ãSÆzÌ�:�Bh4@D9Å0E7Èä4$D9B#ÃìÑ
Î�En<C?máhÜ
Í9<!<JB#Ç9<CB(ÅCB#DzÃ\4@ÃC8;EADSÍÊÅCB#Å�4íÃCEnÇ+En3�EnNAÌ"Ëh4@3�3;B#6�4�îCï�ðpñ5òhónô;õ\önîC÷nøÐÎ0Ä98;Ë�ÄL8;D9Ë#3;Í96ÊB#Å
ÃCÄ9B0FnB#<CÃJ8;Ë#B#Å047ÅCÅJEzË#8547ÃCB(6�Î08;ÃCÄ�ÃCÄ9B0EnÆAÏ�B#Ë#ÃJÅ�8;D�4
ÅCB(Ã�ùú47Å�Î_B#3;3+4@Å�ÃCÄ9B08;DzÃCB(<C:�B(698547ÃCB
D9Ez69B#Å�á7âÝ<CB#ÃJ8�Ë(Í93;EANA<�47:�Ëh4@DL<JB#Ç9<JB#ÅCB#DzÃ_<CB#354@ÃC8;EAD9ÅJÄ98;Ç9Å�47:�EAD9N0EnÆAÏ�B#Ë#ÃJÅ�ÃCÄ+4@Ã!:'4�Ì�ÆHB
<CB#354@ÃCB#6�8;D>4�D9EADzÑZÍ9D98;ûzÍ9B"Î04�Ì�ÃCE�4�Ë(EA:�:�EAD�4@D9Ë#B#ÅJÃCEA<�ÛHÅCÍ9Ë�Ä«4�ÅJÃC<CÍÊË#ÃCÍ9<JBLË�47D9D9EnÃ
Æ+B¥<CB#Ç9<JB#ÅCB(DWÃJB#6æÆzÌ�4SÃC<JB#BAámüZD>4$<CB#ÃJ8�Ë(Í93;EANA<�47:±ýzÃCÄ9B�6Ê8�ÅJÃ\4@D9Ë#B�Æ+B#ÃZÎ_B#B#DÐþ_47D96�ÿ�8;Å
ÃCÄ9BSø�ñ��9ñ5ø�ózø����9÷Að����Zô;ï��nöAð��
	nñ��#ð|÷��9ò�ï0E7FAB#<0ÃJÄ9B�ÅJB#Ã0E7È�473;3HÇ+47ÃJÄ9Å03;8;D9?z8�DÊNëþ�4@D96�ÿ¬á

üZDzÈ|B#<J<C8;D9N�4@DL476Ê698;ÃC8;FAB�ÃJ<CB#B_Èp<CEA:�4
698;ÅCÅJ8�:�8;3�4@<C8;ÃZÌ_:'47ÃJ<C8;ã08;Å�40FAB(<CÌ�Î_B#3;3ÓÑÒÅJÃCÍ9698;B#6
8;ÅCÅCÍÊB�8;D�ÃCÄÊB�3;8�ÃJB#<\4@ÃCÍ9<JBAá9èÐB"3547ÍÊD9Ë�Ä'ÃJÄ9B�<JB#ÃC8;Ë#Í93;EnNA<\4@: <CB(Ë#EAD9ÅJÃC<JÍ9Ë#ÃC8;EnDé4@3�NnEA<J8�ÃJÄ9:



w qSV#®hV(XCTJ]A®7e#oSV(]W^�¯+T�g�TC]z^7XCT

È|<CEn: 4@D 476Ê698;ÃC8;FABSÃJ<CB#B�ÃCEAÇHEA3;EnNAÌ±Ç9<CE7Fz8;698;D9N>47DÉ8�DÊ8�ÃJ85473�+Ã¥È|EA<�ÃJÄ9B�6Ê8�ÅJÅC8;:�8;3547<J8;ÃZÌ
:'4@ÃC<C8;ãmá��0Ä9B�4@3;NAEA<J8;ÃCÄ9: 476Ê69Å�DÊB#ÎªB#69NnB#Å0EA<"îCï�ðpñ5òhónô;÷Aðpñ5õ����!ÃCES4¥NA<CE7Î08;D9N"<JB#ÃC8;Ë#Í93;E@Ñ
NA<�47:«ý�:�8�DÊ8�:S8;ÅJ8�DÊN0ÃCÄ9B"3;Bh47ÅJÃZÑZÅCûzÍ+4@<CB#Å03;EAÅJÅ�ÈpÍ9D9Ë#ÃJ8�EnDSË#EA:�Ç9Í9ÃJB#6'4@Å�ÃCÄ9B"ÅJÍ9: E7È�ÃJÄ9B
ûzÍ+4769<�47ÃJ8�Ë¥698Óê¶B#<JB#D9Ë#B(ÅLÆHB#ÃZÎ_B#B#DÐÃCÄÊBSEA<C8;Nn8�DH473m698;ÅCÅJ8;:�8;3547<C8;ÃJ8�B(Å�47D96>ÃJÄ9B�47ÅJÅCEzË#8547ÃJB#6
<CB#ÃJ8;Ë#Í93;EANn<\47: B#ÅCÃJ8�:�47ÃJB#Åhá�0B#ÃJ8�Ë(Í93547ÃCB�Ç+4@ÃCÃCB(<CD9ÅS47<JB�È|EAÍ9DÊ6«8;D±D+47ÃJÍ9<CBS8;D±ÅCEA:�B�Ç9ÄzÌz3;EANAB(D9B#ÃC8;ËSÇ9<JEAÆ93;B#:�Åhá
ÔC×�à�üZDÝÆ+4@Ë#ÃCB#<J85473�B(FAEA3;Í9ÃJ8;EAD�ý�3547ÃCB(<\4730NnB#D9B�ÃC<�47D9ÅìÈ|B#<±Ô|K�����à�Ç9<JEz69Í9Ë#B#Å�<JB#ÃC8;Ë#Í9354@ÃCB
B#FAEn3;Í9ÃC8;EAD�Û+K�����<CB#Ç9<JB#ÅCB(DWÃJÅLÃJÄ9B�:�B#Ë�Ä+4@D98;ÅC:�Å0ÆzÌ�Î0Ä98;Ë�Ä«ÆH47Ë#ÃJB#<C854�Ëh47D±B#ãzË�Ä+47DÊNAB
NAB#DÊB#Åë4@Ë#<CEnÅCÅ
�JÅCÇHB#Ë#8;B#Å��ÐÃCÄ9<JEAÍ9NnÄæ4�FA4@<C8;B#ÃZÌ±E7È0:�B#Ë�Ä+4@D98;ÅC:�ÅLÔ Â EAD9Bh4��úI�4@D98;ÅCÅJB#Ã
×hØ����9ý�=>47<JNAÍ93;8;Å�×hØnÙ9×�à#á_Ô|ÚAà��0B(ÃC8;Ë#Í93547ÃJB�B#FnEA3;Í9ÃJ8�EnDæ473;ÅCE£EWË(Ë#Í9<CÅ�8;DÐÇ93547DzÃCÅ�Î0Ä9B#<JB
473;3;EAÇHEA3;ÌzÇ93;EA8Ó69Ì�:'4�Ì±3�B�476ÐÃCE±ÃCÄÊB'8;D9ÅJÃ\4@DWÃ�47D9B(EAÍ9ÅS47Ç9ÇHBh4@<\47DÊË#B>E7È�4£D9B#Î§ÅCÇHB#Ë#8;B#Å
Ç+EnÅCÅJB#ÅCÅJ8�DÊN�ÃJÄ9B_Ë\ÄÊ<CEA:�EAÅJEA:�B�Ë#EA:�Ç93;B#:�B(DWÃHE7ÈH8�ÃJÅ!ÃZÎ�E0Ç+4@<CB#DzÃ!ÅCÇHB#Ë#8;B#Å�á+Ô��AàMüZÃ�8;Å!473;ÅCE
È|EAÍÊD96>8;D«Î08;ÃJÄ98;DzÑÒÅJÇ+B(Ë#8;B#Å�:�8;Ë#<JE7ÑZB#FAEn3;Í9ÃC8;EAD�8;D«ÅJB#ãzÍ+473;3;Ì�<CB#Ç9<JEz69Í9Ë#8;D9N>B(Í9?A47<JÌAEAÃJB#Åhá�0B#ÃJ8;Ë#Í93547ÃJB>Ç+47ÃJÃCB#<JD9Å�:'4�Ìæ4@3�ÅJEæEzË#Ë#ÍÊ<'8;DÝD9EnDzÑÒÇÊÄWÌz3;EANnB#D9B#ÃJ8;Ë>Ç9<CEnÆ93;B#:�ÅSÅJÍ9Ë�Ä 4@Å
Ä9EAÅJÃZÑZÇ+47<�47ÅJ8�ÃJB�<CB(3�4@ÃC8;EADÊÅCÄ98;Ç9Åm8;DzFAEn3�Fz8;D9N_Ä9EAÅJÃ�ÃJ<\47DÊÅZÈ|B#<�4@D96�8;D"ÃCÄ9B HB#3;6�E7È9B#Ë#En3;EANA8;Ëh4@3
Æ98;EANnB#EANn<\47ÇÊÄWÌzá

! "$#&%�½�¼9Áì»('*),+h½�¼ÝÀm½�º*-n»¬¼Ê¿�ÀH»9ÁCº.% ¼0/M»¬ÁJÀm¿1#J½ %�¼02 )3-
�0Ä98;Å�ÅCB(Ë#ÃC8;EADÉ69B#ÅJË#<C8;ÆHB#ÅSÃCÄ9B�:�EnÅCÃ"8;:�ÇHEA<CÃ�47DzÃ
È|Bh4@ÃCÍ9<JB#ÅLE@È�EAÍ9<¥<CB#ÃJ8�Ë(Í93;EANA<�47:�<CBxÑ
Ë#EADÊÅCÃC<JÍ9Ë#ÃJ8�EnD'4@3�NnEA<J8�ÃJÄ9:«á(â îJïhðpñ5ò�ónô�õ�öAîJ÷AøÝEA<"ðpîCï�ï4�9ïhð�5�õnî7618©8;Åä4"ÃJ<C8;Ç93;B#Ã�Ô�9;:=<>:�?|à
Î0Ä9B#<JB@< 8;Å�4�ÅCB#Ã�E@ÈäFnB#<CÃJ8;Ë#B#Åhý 9 8�Å�4�ÅCB(Ã�E7È0B#69NnB#ÅL47DÊ6A?08;Å�4�B#ó��9ò�ðpñ5õ���E@ÈäB#6ÊNAB
3;B#D9NAÃJÄ9ÅL4@ÅCÅC8;NnD98;D9N><CB�473_D9EADzÑZD9B#Nz47ÃJ8�FnBSDzÍ9:SÆ+B(<CÅ�ÃJE>ÃCÄ9B�B#69NnB#ÅháDC�4@Ë�ÄæFAB(<CÃCB(ãæþ�8;Å
B#8;ÃCÄ9B(<�47D�EAÆAÏ�B(Ë#Ã�ÆHB#3;EAD9Nn8;D9NLÃJEë4�ÅJB#Ã�ù EA<�4�D9Ez69B"ÆHB#3;EAD9Nn8;D9NLÃJE@<FE«ùÐáÊüZD'ÃJÄ98;Å
ÅCÃJÍ969ÌSÎ_B�Ë#EnD9ÅC8;69B#<JB#6�EAD93;Ì�Ë(EAD9D9B(Ë#ÃCB#6±47D96SÍ9DÊ698;<CB#Ë#ÃJB#6><JB#ÃC8;Ë#Í93;EnNA<\4@:�Å�áG�0Ä9B�4@3;NAE7Ñ
<C8;ÃCÄÊ: Í9ÅJB#Å�47Å
8�DÊÇ9Í9Ã�4�6Ê8�ÅJÅC8;:�8;3547<J8;ÃZÌL:�47ÃC<J8;ãIHúEAD£ÃCÄ9B�ÅJB#Ã"E7ÈKJ±EAÆAÏxB#Ë#ÃCÅ�4@D96«47D
47696Ê8�ÃJ8;FAB"ÃC<JB#BML�8;DzÈpB#<C<JB#6�È|<JEA:NH ÍÊÅC8;D9NSEADÊB�E7È�ÃJÄ9B�Ë#354@ÅCÅC8;Ëh4@3!<CB#Ë#EnD9ÅCÃJ<CÍ9Ë(ÃC8;EADÐ473ÓÑ
NAEn<C8;ÃCÄ9:�Åhá�â0Ã�Bh4@Ë�Ä�ÅCÃJB#Ç�ýzÃJÄ9B�4@3�NnEA<J8�ÃJÄ9: 476Ê69Å�ÃJE�ÃCÄÊB�476Ê698;ÃC8;FAB_ÃC<JB#B4L 4¦D9B#ÎªB#6ÊNAB
Ô5<JB#ÃC8;Ë#Í9354@ÃC8;EAD+à¦E7È�EAÇÊÃC8;:'4@3�3;B#DÊNAÃCÄÉB#D9ÅJÍ9<C8;D9N±ÃCÄ9B�:�8;D98;:�8ÓÅ\4@ÃC8;EAD>E@È�ÃCÄ9B$È|EA3;3;E7Î08;D9N
3;Bh47ÅJÃZÑZÅCûzÍ+47<JB#Å�3;EnÅCÅ�È|Í9D9Ë#ÃJ8;EAD�O

PRQTSU�VGW SXGVGW ÔZYzþZ[]\hÔ|þ�:ìÿ@à^E_YHÔpþ7:ìÿ@àJà Oa`cb þZJ ÔC×�à

Î0Ä9B#<JBIY+Ôpþ7:ìÿAà"8;Å¦4�698;ÅJÅC8;:�8;3547<J8�ÃZÌ�FA473;Í9B�ÆHB#ÃZÎ_B#B#DÉEAÆAÏ�B#Ë(ÃCÅSþ�47DÊ6>ÿ9ý�47DÊ6dYWþ�[]\hÔ|þ�:ZÿAà
8;Å�ÃJÄ9BSË#En<C<CB(ÅCÇHEAD9698;D9N±FA473;Í9B�E7È0<CB(ÃC8;Ë#Í93;EANn<\4@: 698;ÅCÃ�47D9Ë(BS69Be+D9B(6 47Å�4Ðø�ñ��9ñ øLózøf��¬÷nðg�(�Zô�ï��Aönðg��	Añ��#ðp÷��9ò�ï0ÆHB#ÃZÎ_B#B#D>FnB#<CÃJ8�Ë(B#Å�þ_47D96$ÿë8;D@8Lá

=>47?A4@<CB#D9?nE7Fh�ÝKmB(NAB#D96Ê<CB"ÔC×hØnØAØnàm8;DzÃC<CEz69ÍÊË#B#6L4íÅCÃ\4@ÃC8;ÅCÃJ8;Ëh473zË#<J8�ÃJB#<C8;EnD P G Î0Ä98;Ë�Ä:�Bh4@ÅCÍ9<JB#ÅSÃCÄÊB'Nz478;Dæ8;D_+ÃSÎ0Ä9B#Dª4±D9B#Î§<CB(ÃC8;Ë#Í93547ÃJ8;EADæ8;Å�4@6969B#6�á �0ÄÊB>:�8;D98;:�Í9:
E7È0ÃCÄ98;Å�Ë(<C8;ÃCB#<J8;EADÐÇ9<JE7FW8;69B(ÅL4�ÅCÃCEnÇ9Ç98;D9N><JÍ93;B�È|EA<�4@69698;ÃC8;EAD±E7È0<CB(ÃC8;Ë#Í93547ÃJ8;EAD9Å�ái�0Ä98;Å
È|Í9D9Ë(ÃC8;EADªÃ�47?nB#Å�8�DzÃJE 47Ë(Ë#EAÍ9DzÃ�ÃCÄÊB«3;Bh4@ÅCÃZÑZÅCûzÍ+4@<CB#Å£3�EnÅCÅ�È|Í9DÊË#ÃC8;EAD47Å�Î�B(3�3�4@Å'ÃJÄ9B
DzÍ9:SÆ+B(<�E@È�69B#Nn<CB#B(Å�E@È�È|<JB#B#69En: E@È�ÃJÄ9B�<CB(ÃC8;Ë#Í93;EANn<\4@: Í9D969B(<�Ë#EnD9ÅCÃJ<CÍ9Ë#ÃJ8;EAD�O

P G Q
j SUZVGW SXGVGW ÔZYzþ�[e\hÔpþ;ÿAàkElYHÔ|þ�ÿ@àJà O

ÔZJ!Ô�JmE ×hà�nAÚ*Epo>à Q q PÔ�J!ÔZJrE ×�à7nnÚaEdo>à Ô|Únà



��T�YpbcaJjAfce�g(XCVh[ ["e7^nTCfme(��V�^@bc`Z`pbc[
b}fcV#XZb;Y|��[�V�YpXZbc� �

o 8;Å!ÃCÄÊB0DWÍÊ:SÆ+B#<!E@È+B#69NnB#Å�8;D�ÃCÄ9B0<JB#ÃC8;Ë#ÍÊ3�EnNA<�47:«á�o 8;Å!B#ûzÍ+4@39ÃCELÚ�JaE;�
8�DS4
Æ98;D+47<JÌ
47696Ê8�ÃJ8;FAB�ÃJ<CB#B_Î08;ÃCÄ�J�3;Bh4�FAB(ÅmË#EA<J<CB#ÅJÇ+EnD9698;D9N"ÃCE0ÃJÄ9B�EAÆAÏxB#Ë#ÃCÅ!8;D"ù 47D96�J�E�Ú
8�DzÃJB#<CD+4@3
D9Ez69B#Å�á��0ÄzÍ9Å�ý�8�D"ÃJÄ98;Å�ÅJÃCÍ96ÊÌWý(ÃCÄ9B_<CB#ÃJ8;Ë#Í93;EANn<\47:�Î08;3;3A473;Î04�ÌzÅmË#EADzÃ\4@8;DLÚ�JkE�Ú_8�DzÃJB#<CD+4@3
D9Ez69B#Å�ýsJ�E@È�Î0ÄÊ8�Ë�Ä�Ë#En<C<CB(ÅCÇHEAD96>ÃJESÃCÄ9B"EnÆ9ÅCB#<JFAB#6£EAÆAÏ�B#Ë(ÃCÅhá

i
x

jy

l

tku�vH�xwn�m� ]WT��æT�^Ag�T0e(�mfcTC]zghY �Iy a�V(]Sd9T0Vh^n^AT�^SYZe"YpXCT\Taz±d9T�Yp��T�TJ]�o�TCXCYpbca�T�`|{LV(]W^I} s
ß_EAD9ÅJ8�6ÊB#<�D9E7Î�4�Æ98;D+4@<CÌ'4@69698;ÃC8;FnB�ÃJ<CB#B�L8�D¬È|B#<C<JB#6�È|<JEA:ú4�698;ÅCÅJ8�:�8;3�4@<C8;ÃZÌ;YSÆzÌ

:�Bh4@D9Å0E7È�4@D«47Ç9ÇÊ<CEAÇÊ<C8547ÃJB�+ÃJÃC8;D9N�:�B#ÃJÄ9Ez6 4@D96«4$Ç+478;<�E@È�FAB#<JÃC8;Ë#B#ÅM~±47DÊ6A��8�D@L
D9EAÃ�3�8;D9?nB#6SÆzÌ�47DSB#6ÊNABLÔpÕ�8�NHá+×�à#á���ÅJ8�DÊNLÃJÄ9B�3;Bh4@ÅCÃZÑZÅCûzÍ+4@<CB#Å03;EnÅCÅ�È|Í9D9Ë#ÃJ8;EAD�ýnÎ�B
Ä+4�FAB
ÃCE�69B#ÃJB#<C:�8�DÊB�47D�EAÇ9ÃJ8;:'473zFA4@3�ÍÊB1?mÈpEA<04�D9B(ÎªB#69NnB�~���ÃCÄH47Ã_:'4�Ì�ÆHB�476969B(6'ÃJELÃJÄ9B
ÃC<JB#B1L�ázKmB#Ã�Í9Å�Ë(EAD9ÅJ8�6ÊB#<�ÃJÄ9B�ÅJB#Ã|�LÔZ~��Aà�E7È�4@3;39Ç+478;<JÅ�E7ÈmEAÆAÏ�B(Ë#ÃCÅ�þ�ÿ�E@È�ùúÅCÍ9Ë�Ä�ÃJÄ+47Ã�O

��þ�Jp�GYWþ�[]\hÔ|þ�~+à��dYzþZ[]\hÔ;ÿ��Aà(Û�Yzþ�[e\hÔ�ÿ�~HàD��YWþ�[]\hÔ|þ��Aàe����Yzþ�[e\hÔpþ;ÿAà ÔZ�nà
�0Ä9B�ÅCB(Ã1�LÔ�~s�nà0<JB#Ç9<CB(ÅCB#DzÃCÅ¥ÃCÄ9B�6Ê8�ÅJÃ\4@D9Ë#B#Å
Æ+B#ÃZÎ_B#B#D±Ç+4@8�<JÅ0E7È�EAÆAÏxB#Ë#ÃCÅ"ÃJÄ+47Ã�4@<CB

ÅCÍ9ÅJË#B#Ç9ÃJ8;Æ93;B�E7È0Ë�Ä+47DÊNA8;D9N�8ÓÈ�4�DÊB#Î <CB(ÃC8;Ë#Í93547ÃJ8;EADp~s�£8;ÅL47696ÊB#6�ámâ
Ë#ÃCÍ+4@3;3�ÌzýmÃJÄ9BSÅCB#Ã�LÔ�~s�nà�Ë�47D�Æ+B_ÅCÍ9ÆH698;Fz8;69B#6�8�DzÃJE�ÃCÄÊB b ÅCÍÊÆ9ÅCB#ÃJÅK� G :�� O :�������:7�*�ÐÅCÍ9Ë�Ä�ÃCÄ+4@Ã>��ÔZ~��Aà Q��� G�� � OD� �g��� � � � �Wá��0Ä9B#Ì'4@<CB"69BeHD9B#6>8;D�ÃJÄ9B"È|En3;3�E7Î08;D9N"Î04�ÌiO� G Q � þ�ÿ���ÅJÍ9Ë�Ä�ÃCÄ+4@Ã�OYzþZ[]\hÔ|þ�:ZÿAà Ep��þZJ��GYzþZ[]\hÔ|þ�:�~Hài�$YzþZ[]\hÔ;ÿ�:e�Aà#ÛeYzþZ[]\hÔ;ÿ�:e~+ài�$Yzþ�[e\hÔpþ7:e�Aà]� Q��þZJi� U�XGVG� ��������� �xYzþZ[]\hÔ|þ�:ìÿ@à�EA��þ�J��xYzþ�[e\hÔpþ7:e~+à��dYzþ�[e\hÔ�ÿ�:��nà#ÛeYWþ�[]\hÔ;ÿ�:�~Hà��dYzþZ[]\hÔ|þ�:e�Aàe���Q ? G á�á;á�1� Q �7þ;ÿ��LÅJÍ9Ë�Ä'ÃJÄ+47Ã�OYzþZ[]\hÔ|þ�:ZÿAà Ep��þZJ��GYzþZ[]\hÔ|þ�:�~Hài�$YzþZ[]\hÔ;ÿ�:e�Aà#ÛeYzþZ[]\hÔ;ÿ�:e~+ài�$Yzþ�[e\hÔpþ7:e�Aà]� Q ?��;��?g��� Gá�á;á�1� Q � þ�ÿ���ÅCÍ9Ë�Ä�ÃCÄ+4@Ã�OYzþZ[]\hÔ|þ�:ZÿAà Ep��þZJ��GYzþZ[]\hÔ|þ�:�~Hài�$YzþZ[]\hÔ;ÿ�:e�Aà#ÛeYzþZ[]\hÔ;ÿ�:e~+ài�$Yzþ�[e\hÔpþ7:e�Aà]� Q� ��~s� U�XGVG� ��������� �xYzþ�[e\hÔpþ7:ìÿAàiE
��þZJ��GYzþZ[]\hÔ|þ�:�~Hà0�pYzþ�[e\hÔ�ÿ�:e�Aà(Û�Yzþ�[e\hÔ�ÿ�:�~Hà0�pYzþZ[]\hÔ|þ�:e�Aàe���Q ? � Q YzþZ[]\hÔZ~�:e�Aà|�$? �1� G
�0Ä98;ÅSÅCÍ9ÆH698;Fz8�ÅJ8;EADæ8;ÅSÇHB#<ZÈpEA<C:�B#6ÝÆ+B(Ëh47Í9ÅJB«B�47Ë�ÄÝ698Óê¶B#<JB#DzÃ�ÅJÍ9Æ9ÅCB(Ã¡� U Ëh47DªÆHB47ÅJÅCEzË#8547ÃJB#6«Î08;ÃJÄ«47D>8;DzÃCB(<CFA473!E@È�Ç+EnÅCÅJ8�ÆÊ3�B¥B#69NAB�3;B#D9NnÃCÄ9Å4?�È|EA<
Î0Ä98;Ë\Ä±4�ÇH47<CÃJ8;Ë#Í93547<

EAÇ9ÃJ8;:�8;Å\4@ÃC8;EAD
Ç9<CEnÆ93;B#: :�4�Ì�ÆHB_È|En<C:SÍ93547ÃJB#6�á�KmB#Ã�ÍÊÅ�Ë#EA:�Ç+EnÅCB04
ÅCÇHB#Ë#854739ûzÍ+4@69<\4@ÃC8;Ë
È|Í9D9Ë(ÃC8;EADSÃJELÆHB�:�8�DÊ8�:S8;ÅJB#6"È|En<ä4*HãWB(6�8;DzÃCB#<JFA473HE7È�B#69NnB"3�B(D9NAÃJÄSFA473;Í9B#Å�á��!E�EnÆ9Ã\4@8�D
8;ÃCÅ�EnÇ9ÃC8;:�473mÅCEn3;Í9ÃC8;EAD�ý9ÅCÍÊÇ9Ç+EnÅCBSÃJÄ+47Ã4?��@¢£?a¢R?��x¤ G ýHÎ0Ä9B#<CBI¥ Q§¦ ����� b E ×Aá��0Ä98;Å
Ë#EADÊÅCÃC<�478;DzÃ":�Bh4@D9Å"ÃCÄ+4@Ã�8ÓÈä4�D9B(Î B(69NABI~���E7È_3�B(D9NAÃJÄA?08;Å�47696ÊB#6«ÃJE
L�ýHEAD93;Ì>ÃJÄ9B



¨ qSV#®hV(XCTJ]A®7e#oSV(]W^�¯+T�g�TC]z^7XCT

ÅCB#Ã_E7È!698;ÅCÃ�47D9Ë#B(Å1YWþ�[]\hÔ|þ�ÿ@à_ÅJÍ9Ë�Ä'ÃJÄ+47Ã0þ�ÿM©p���*� � �1�*� G � ����� � �1�G¤ G ��Î08;3;39Ë�Ä+47DÊNAB3;B#D9NAÃJÄ9Åhá��0ÄzÍ9ÅhýzÃJÄ9B0ÈpÍ9D9Ë#ÃJ8�EnDSÃCE�:�8;D98;:S8;ÅCB�ÃJELË(EA:�ÇÊÍ9ÃCB0ÃJÄ9B�EnÇ9ÃC8;:'4@3z3�B(D9NAÃJÄ�FA473;Í9B
E7È ?�8;Å�4@Å_È|EA3;3;E7Î0Å�OP�ª Ô�~s��:�¥9à Q �S«G¬ �G¤ G SU�XGVG�i ÔZ��þ�J��xYzþ�[e\hÔpþ7:e~Hài�®Yzþ�[e\hÔ�ÿ�:��nà#ÛeYWþ�[]\hÔ;ÿ�:�~Hài�$YzþZ[]\hÔ|þ�:��nàe�G�

?�EdY+Ôpþ7:ìÿAàCà O `¯b þ�J Ô�°zà
ÅCÍ9ÆAÏxB#Ë#Ã�ÃCE>ÃJÄ9BSË#EADÊÅCÃC<�478;DzÃM? � ¢§?4¢±? �G¤ G á Pfª Ô�~s��:�¥9à¦Ë#EA:�Ç9<C8;ÅCB(Å�ÃCÄ9BSûzÍ+4@69<\4@ÃC8;ËÅCÍ9:úE@È�698ÓêmB#<CB#DÊË#B#Å�Æ+B#ÃZÎ_B#B#DÐÃJÄ9B�698;ÅCÅC8;:�8�354@<C8;ÃC8ÓB#Å1Y�47D96>ÃJÄ9BS47ÅCÅJEzË#8547ÃCB(6«<JB#ÃC8;Ë#Í93;E@Ñ
NA<�47:ú698;ÅCÃ�47D9Ë(B#ÅMYzþZ[]\hýHË#EADÊÅC8;69B#<J8�DÊN'EnD93;Ì�ÃCÄ9BS698;ÅJÃ\47DÊË#B#Å�ÃJÄ+47Ã
:'4�Ì�Ë�Ä+4@D9NAB�8;D«ÃJÄ9B
<CB#ÃJ8;Ë#Í93;EANn<\47:±á7�0ÄÊB�D9EnDzÑZÃC<C8;Fz854737ÅJEA3;Í9ÃC8;EnDh? ª ÔZ~��0:e¥9àm8;Å�Ô|=£47?A47<JB#D9?nE7F¦4@D96�KmB#NnB#D969<JBAý
ÅCÍ9ÆÊ:�8;ÃCÃJB#6+à²O�S«x¬ �G¤ G SU�XGVG�i ÔZYHÔpþ7:ìÿ@à^El��þ�J��xYzþ�[e\hÔpþ7:e~+ài�$Yzþ�[e\hÔ�ÿ�:e�Aà(Û�Yzþ�[e\hÔ�ÿ�:�~Hà���YWþ�[]\hÔ|þ�:��nàe� à

�S«x¬ �G¤ G�³ � « ³
Ô|çnà

�0Ä98;Å�Ëh4@3�Ë(Í93547ÃC8;EnD�8;Å�<CB#ÇHBh47ÃJB#6SE7FAB(<�473;3n8�DzÃJB#<CFA4@3�Å�E7È9B#69NnB�3;B#DÊNAÃCÄÊÅ�? � ¢d? ¢$? �x¤ G ýÈ|EA<1¥ Q´¦ ����� b E ×nýzÈ|En<�ÃCÄÊBLNn8�FnB#D�Ç+478;<
E7È�FAB#<JÃC8;Ë#B#Å�~s�Êás�0ÄÊBLNn3�EnÆ+473mEnÇ9ÃC8;:SÍ9: È|EA<
Ë#<C8;ÃJB#<C8;EAD P ÈpEAÍ9D96¥È|En<�B#FAB(<CÌ�Ç+47<JÃC8;Ë#Í93547<�ÅCEA3;Í9ÃJ8;EAD�ýA4@Å�Î_B#3;3+47Å�ÃJÄ9B�Nn3;EAÆ+4@3WEnÇ9ÃC8;:SÍ9:
E7ÈmÃCÄ9B
B#69NnB03�B(D9NAÃJÄI?mE7FAB(<�ÃCÄ9B
ÅCB#Ã_E7Èm69BeHD9B#6�8;DzÃCB(<CFA473;Å�ýA47<JB�<CB(Ë#Í9<CÅJ8;FAB#3;ÌSEAÆÊÃ\478;D9B(6�á�!E'EnÆ9Ã\4@8;D«ÃJÄ9B�EnÇ9ÃC8;:SÍ9:úFA4@3�ÍÊB�È|En< P E7FAB(<�ÃCÄ9B�ÅCB#Ã�E7È�4@3;3�Ç+EnÅCÅJ8�ÆÊ3�BSDÊB#Î B#69NnB#Åhý
ÃCÄ9B0Ë(EA:�ÇÊÍ9Ã\4@ÃC8;EAD9Å!47<JB0<CB#ÇHBh47ÃJB#6SÈpEA<�473;39Ç+4@8;<CÅ!E7ÈmÃC<JB#BLÔ <CB#ÃJ8�Ë(Í93;EANA<�47:�à�FnB#<CÃJ8;Ë#B#Å�D9EnÃ
3;8�DÊ?AB#6�ÆWÌ�4@D�B#69NABná

µ "$¶*¶1#CÁJÀi2�»¬ÁJ½�º
üZDL40<JB#Ë#B#DzÃ�ÅJÃCÍ96ÊÌWý7=>4@?A47<CB(D9?AE7F4�ªKmB#NnB#D969<JB�ÔJ×hØnØAØAàMË#EADÊÅC8;69B#<JB#6SÃZÎ�E�4@Ç9Ç93;8;Ëh47ÃJ8;EAD9Å
E7È9<CB(ÃC8;Ë#Í93;EANn<\4@: <JB#Ë#EADÊÅCÃC<JÍ9Ë#ÃJ8�EnD�á��0Ä9B +<JÅCÃ!EAD9B�Ë#EAD9Ë(B#<CD9B(6SÃCÄ9B_Ç+EnÅCÃJNA3547Ë#854@3A698;ÅCÇHB#<ìÑ
Å\4@3AE7ÈÊÈ|<CB#ÅJÄzÎä4@ÃCB#<�+ÅJÄ9B#Å!8;D�ÃCÄ9B|·�Ía¸B#Æ+B(Ë�I�B(D98;D9ÅCÍ9354Êá��0ÄÊB�ÅCB#Ë(EAD96�B#ã947:�Ç93;B�6ÊB#Ç98;Ë#ÃCB(6
ÃCÄ9B_:�En<CÇ9ÄÊEA3;EANn8�Ë�4737698ÓêmB#<CB#DzÃJ8�4@ÃC8;EAD�E7Èm:SÍ9ÅJ?W<�47ÃJÅ�8;DL4
<J8�FnB#<�FA4@3�3;B#Ì"8;D�Ö�B#3;Nn8�ÍÊ:«á#èÐB
Î08;3�3HD9E7ÎªB(ã¬4@:�8;D9B0Ä9E7Î©ÃCÄ9B":�B(ÃCÄ9Ez6�Ë�47D�Æ+B�4@Ç9Ç93;8;B#6�ÃJES<CB#Ç9<JB#ÅCB(DWÃ
Ä9EA:�EAÇ9354@ÅCÌ�8�D
ÃCÄ9B¥Ç9ÄzÌW3;EnNAB#D9B(ÃC8;Ë�ÃC<JB#B�E7È�Ç9<C8;:�47ÃCB(Åhá0¹
EA:�EAÇ93547ÅJÌL8;Å
ÃCÄ9B�Ç+En<CÃJ8�EnD�E7È�Ç9ÄzÌz3�EnNAB#DÊB#ÃC8;Ë
ÅC8;:�8;3547<J8;ÃZÌ0<CB#ÅJÍ93;ÃC8;D9N¥È|<CEn: Ë#EnDWFnB#<CNnB#D9Ë#Bná��0Ä9B06+47Ã�49ý�Èp<CEA:§¹"4�ÌW47Å�47?A4íB#Ãä4@3Zá9ÔC×�ØAÙAÙnà#ý
Ë#EADÊÅC8;ÅCÃJB#6>E7È�4�ÇHEA<JÃC8;EAD�E7È!ÃCÄ9B¥Ç9<CEnÃCB#8;DzÑZË#Ez698;D9N�:�8;ÃCEzË�Ä9EAD96Ê<C85473+å*º
â Ô|ÙnØAÙ¥Æ+47ÅJB#Å\à
E7FAB#<"×hÚ¥ÅCÇHB#Ë#8;B#Å
E7È!Ç9<C8;:'4@ÃCB#Å�á��0Ä9B"698;ÅCÅJ8�:�8;3�4@<C8;ÃZÌ":'4@ÃC<C8;ã�Ô���47ÆÊ3�B�×hà�Îä4@Å0EAÆ9Ã�478;D9B#6
ÆzÌ�Ë(EA:�ÇÊÍ9ÃC8;D9N0ÃJÄ9BK¹"47:�:�8;D9N�698;ÅJÃ\47DÊË#B�47:�EAD9N_ÃCÄ9B0ÅJÇ+B(Ë#8;B#ÅháAÕ�8;<CÅJÃhýA4íÇ9ÄzÌz3�EnNAB#DÊB#ÃC8;Ë
ÃC<JB#B>Î047Å�8;DzÈpB#<C<JB#6ÝÈ|<JEA:�ÃCÄ9B>6Ê8�ÅJÅC8;:�8;3547<J8;ÃZÌ>:'4@ÃC<C8;ãÐÍ9ÅJ8;D9NÐÃCÄ9B£D9B#8;NAÄzÆHEA<ZÑcÏ�En8�DÊ8�DÊN
:�B#ÃJÄ9Ez6ÐÔ Â 4@8�ÃJEAÍA�´º
B#80×hØAÙ��Aà(á0�0Ä9B�ÃC<JB#BL8;Å
<CB#Ç9<JB#ÅCB(DWÃJB#6æÆzÌ�È|Í93;3�3�8;D9B(Å�8;D«Õ�8;N+á+ÚÊá�0Ä9B_Ç9ÄzÌW3;EnNAB#DzÌ�ÅJB#Ç+47<�47ÃJB#6SÈ|EnÍ9<!Æ+47ÅJ8;Ë�Nn<CEAÍÊÇ9Å�E7ÈmÇ9<J8�:�47ÃJB#Åhá��0Ä9B0FA4@3�ÍÊB#Å!E7ÈmË#<C8;ÃCB(<C854P 47D96 P G 4�È|ÃJB#<047Ç9Ç9<JE7ãz8�:�47ÃJ8�EnD�E7È!ÃCÄ9B
B#69NnB�3;B#DÊNAÃCÄÊÅ�Ôp47ÆHEAÍ9Ã_ÃCÄ98;Å0ÃJB#Ë�Ä9D98;ûzÍ9BAýzÅCB(B=>47?A4@<CB#DÊ?AE7FI� KmB#Ë(3�B(<CË�×hØAØnØAà_Î_B#<CB ¦ á ¦�¦ ÚG°��AØ�4@D96 ¦ á ¦�¦ ×A× ¦ �9ýn<CB(ÅCÇHB#Ë#ÃC8;FnB#3;ÌWá�Õ�8;FAB



��T�YpbcaJjAfce�g(XCVh[ ["e7^nTCfme(��V�^@bc`Z`pbc[
b}fcV#XZb;Y|��[�V�YpXZbc� �

D9B#ÎÉB#69NAB(Å�Ô <CB#ÃJ8�Ë(Í93547ÃC8;EnD9Åhý76H47ÅCÄÊB#6S3;8�DÊB#Å!8�DSÕ�8;N+á7ÚAà�Î_B#<CB�4@6969B#6SÃJE�ÃJÄ9B0ÃC<JB#B�ÆzÌ�ÃJÄ9B
473;NAEn<C8;ÃCÄÊ:«á��0Ä9B0:�8;D98;:�Í9:ÝE7È P G Î047Å!<JBh47Ë�Ä9B#6�4@Ã!ÃCÄ9B|9ÈpÃCÄ�ÅCÃCB(ÇSE7È+ÃJÄ9Bä4@3;NAEA<J8;ÃCÄ9:±ýÎ0Ä98;Ë�Äé4@3�3;E7Î_B#6>ÃJE'6ÊB#Ë#<CB�47ÅCB P G ÃJE ¦ á ¦�¦ × ¦ °H×AýÊÎ0Ä9B#<CB�47Å P 69<JEAÇ9ÇHB#6ÐÃJE ¦ á ¦�¦ ×������
Ô5Nz478;D98;D9NL4@Æ+EnÍ9Ã1� ¦�» à#á

× Ú � ° ç � � Ù Ø × ¦ ×n×
Ú�I!47D ¦ á ¦ ÙnØ���"EA<J8;3�354 ¦ á;× ¦ ° ¦ á;× ¦ �°SI�EAD9NnE ¦ á;×��Ê× ¦ á;×��Ê× ¦ á;×����
çf¹�Ìz3;EAÆ+4@ÃCB#Å ¦ á;×hÙnÚ ¦ á;×hÙnØ ¦ á;×hÙnØ ¦ á;×hÙAÙ��=>47Ë�47Ëh4¥È|ÍÊÅhá ¦ á}Ú��nÚ ¦ á}ÚG°�� ¦ á}Ú���� ¦ á}ÚG°�° ¦ á Ú�°����=Ðá9:SÍÊ3�4@ÃCÃ�4 ¦ á}Ú���� ¦ á}ÚAçÊ× ¦ á}Ú��nç ¦ á}ÚG°�� ¦ á Ú��AØ ¦ á ¦ ���
Ù�=ÐázÈZ47ÅCË(8�Ë(Í93Zá ¦ á}ÚG°zØ ¦ á}Ú��nÙ ¦ á}Ú��nÚ ¦ á}Ú��AÚ ¦ á Únç�� ¦ á ¦ ÙG° ¦ á ¦ Ø��
Ø�=Ðá9ÅJÌz3�FA4@D�á ¦ á}ÚAç�� ¦ á}ÚG°zØ ¦ á}ÚG°�° ¦ á}ÚG°+× ¦ á Ú�°WÚ ¦ á;×�ÚG° ¦ á;×hÚ ¦4¦ á;×hÚ��
× ¦LÂ 4@8;:�8;<C89ÅJËAá ¦ á}Ú���� ¦ á}ÚAÙ�° ¦ á}Ú��Ê× ¦ á}ÚAÙG° ¦ á Ú��AØ ¦ á}ÚnÙAØ ¦ á}ÚAØ�� ¦ á}ÚAÙ�� ¦ á}ÚAÙ��
×n×1��47<JÅC8;Í9Å0ÅJÌWá ¦ á��AÚnÚ ¦ á��AÚÊ× ¦ á��9×=° ¦ á�� ¦ � ¦ á � ¦ Ø ¦ á��Ê×²° ¦ á��9×�� ¦ á��9×n× ¦ á��9×hØ ¦ á �nÚ ¦
×�ÚLKMB#:SÍ9<_Ëh49á ¦ á�� ¦ Ù ¦ á�� ¦ Ø ¦ á}ÚAØ�� ¦ á}ÚAØ�� ¦ á ÚnØ�� ¦ á}ÚnÙAÚ ¦ á}ÚAÙnØ ¦ á}ÚAØnÙ ¦ á}ÚAÙ�� ¦ á ÚnÙAç ¦ á}ÚnçAÚ
¼D½0¾ ¿�À;Á�ÂWå
8�ÅJÅC8;:�8;3547<J8;ÃZÌ�:�47ÃC<J8;ã�47:�EnD9N_Ç9<C8;:'4@ÃCB#Å�Û#ÅJÇ+B#Ë(8�B(Å�×�8;ÅDÃ�õnøLõ*�#÷e�mñ5ï��(�xá

Macaca
 sylvanus 22

Tarsius
syrichta

Lemur
catta

20

21

Saimiri sciureus
17

18

Macaca
fascicularis

19
Macaca
fuscata

     Macaca
mulatta

16

Hylobates 15

Pongo

14

Gorilla

13

Pan

Homo
sapiens

Cercopithecoidea
(Old World monkeys)

Prosimii
(Lemurs, tarsiers and lorises)

Ceboidea
(New World monkeys)

Hominoidea
(Apes and man)

tDu�vH��ÄÊ� ��T�YpbcaCjnfcehg(XCV�[ XCTJUnXCT\`ZTJ]AYpb}]zgÐY � T�U � ��fce�g�TC]A�Ée#��Y � TSUnXZbc[�V�YZT�`��;XCe�[ � V(dAfcT vhsÅ jAf}fHf}b}]WT�`�²9T�^Ag�T\`_e(��Y � T0V�^A^7bcYpbco�T"YpXCT�T s Q V�` � T�^9²zXCT�YpbcaJjAfcV�Ypbce(]W`�V�^A^nT�^�dA�LV(fcghe(XZbcY � [ s



u qSV#®hV(XCTJ]A®7e#oSV(]W^�¯+T�g�TC]z^7XCT

¹�E7ÎÐËh4@DLÎ_B�8;DzÃCB(<CÇ9<JB#Ã�<CB(ÃC8;Ë#Í93547ÃJ8;EAD9ÅeÆ0Õ9<JEA:�ÃCÄÊB�:�47ÃCÄÊB#:'4@ÃC8;Ëh4737ÇHEA8;DzÃ�E@È+Fz8;B#Î�ý
Bh47Ë�Ä�<CB#ÃJ8;Ë#Í93547ÃJ8�EnDL8;:�Ç9<CE7FnB#Å�ÃJÄ9B0<CB#ÇÊ<CB#ÅJB#DzÃ\47ÃJ8;EADSE7Èm:'4@ÃC<J8�ã4H ÆzÌ�ÃCÄÊB0Ë#3547ÅCÅJ8;Ëh473+4@6zÑ
698;ÃC8;FAB_ÃC<JB#BAýH473;3;E7Î08�DÊN�47DSEnÇ9ÃC8;:�473zNW4@8�DS8;D�+Ã�áWÕÊ<CEn: ÃCÄ9B
Æ98;EA3;EANn8�Ë�473zÇ+En8;DWÃ�E7È�Fz8;B#Î�ý
ÃCÄ9B�3;B#D9NAÃJÄ9Å�E7È�ÃCÄÊB�<CB(ÃC8;Ë#Í93547ÃJ8;EAD9ÅS47<JB�E7È"NA<JBh47Ã�8;:�ÇHEA<CÃ�47D9Ë(BAámüpÈ�ÃCÄÊB'3;B#DÊNAÃCÄÉE7È�4
<CB#ÃJ8;Ë#Í93547ÃJ8�EnD�8;Å_ÅC:'4@3;3+Î08;ÃCÄ�<CB#ÅJÇ+B(Ë#Ã"ÃCE�ÃCÄ9B"EAÃJÄ9B#<0B#6ÊNAB�3;B#D9NnÃCÄ9Å�ýz8;Ã�:�4�ÌL<JB#Ç9<CB(ÅCB#DzÃ
4":SÍ9Ã�47ÃC8;EnDLB#FnB#DzÃ0ÃCÄ+4@Ã�EzË#Ë(Í9<C<JB#6�69Í9<C8;D9N�B#FnEA3;Í9ÃC8;EnD�á7üZD�ÃJÄ9B"B#ã947:�Ç93;BAý7ÃCÄÊB�<JB#ÃC8;Ë#Í¬Ñ
3547ÃC8;EnD9Å�47<JB�3;EADÊN�47D96�ÃJÄ9B#Ì�EzË#Ë(Í9<!Æ+B#ÃZÎ_B#B#DS6Ê8�ÅJÃ\4@DWÃ�NA<JEAÍ9Ç9Å�ý�ÅCE"ÃCÄ+4@Ã�ÃJÄ9B#Ì�<JB#Ç9<CB(ÅCB#DzÃ
Ä9EA:�EAÇ9354@ÅCÌ�Ô 8Òá BAá;ýz8;DzÈ|En<C:�47ÃC8;EnDL<JB#Ç9<CB(ÅCB#DzÃC8;D9N�Ë#EnDzFAB#<JNAB#DzÃ0B#FnEA3;Í9ÃC8;EnD�OzÇ+47<�473;3;B#3mB#FnE7Ñ
3;Í9ÃC8;EAD�47D96�<JB#FAB#<JÅ\4@3�Å�à
8�D�ÃJÄ9B�6+4@Ã\49ýÊÎ0Ä98;Ë�Ä'ÃJÄ9B�Ç9ÄzÌz3;EANnB#D9B#ÃJ8�Ë"ÃJ<CB#B�Îä4@Å0Í9D+4@Æ93;B�ÃCE
Ë#EA<J<CB#Ë(ÃC3;Ìæ<JB#Ç9<CB(ÅCB#DzÃhá
Õ9En<L8;D9ÅJÃ\47DÊË#BAý_ÃCÄ9B�698;ÅJÃ\47DÊË#B�Æ+B#ÃZÎ_B#B#D Ã�õnøLõÇ�#÷]�¶ñ5ï�����47D96È±÷Aò�÷Aò�÷IB(ó��#ò�÷Aðp÷�8;Å ¦ á}Ú��nÚ9×�ç�8;Dd��47Æ93;B±×AáD�0ÄÊB'6Ê8�ÅJÃ\4@D9Ë#B>ÆHB#ÃZÎ_B#B#DªÃJÄ9B#ÅCB±ÅCÇHB#Ë#8;B#Å
8;Å ¦ á}ÚG°H×����±473;EnD9N«ÃJÄ9B±ÃC<CB(BAý_Î0Ä9B#<CB�47Å�ÃCÄ9B±:�8;D98;:�Í9:¥ÑÒÇ+4@ÃCÄzÑZ3;B#D9NnÃCÄÐ<CB(ÃC8;Ë#Í93;EANn<\4@:
698;ÅCÃ�47D9Ë#Bný�Î0Ä98;Ë�Äæ8;D9Ë#3;Í96ÊB#ÅSÃCÄ9B£<CB#ÃJ8�Ë(Í93547ÃC8;EnDæ3;8;D9?z8�DÊN>ÃCÄ9B±ß_B#<CË#EnÇ98;ÃCÄ9B(Ë#EA8;69Bh4É47D96¹�En:�8;D9EA8;69B�49ý78;Å ¦ á}Ú��Aç�°WØÊá��0Ä98;Å
FA473;Í9B"8;Å�4�ÆHB#ÃCÃJB#<"<CB#Ç9<JB#ÅCB(DWÃ�47ÃJ8�EnDÐE7È�ÃCÄÊB�EA<J8�Nn8;D+473
698;ÅCÅJ8�:�8;3�4@<C8;ÃZÌ"ÃCÄ+4@D�ÃCÄ9B�ÃJ<CB#B¥Ç+47ÃJÄzÑÒ3;B#DÊNAÃCÄ�698;ÅJÃ\47DÊË#B"8�Å�á

É /�+�/�¼0/�º�Ài/�-
´ �KÊ QKË ¯ � k�� s {Ò� s ¢ veÌ�Ì7� ¤J² r eh[ídAb}]WV�Ypbce(] e(� Q VhYZV�b}] tM� ��fcehg�TJ]WT�Ypbca � ]WV(fc�7`pbc` s4Í�Î�ÏGÐ�ÑÒ0Ó=Ô�Ñ�Õ²Ö*ÏGÑ�×�ØeÔDÏGÐ�Ù4Ú>Û²Ü�Î�Ý�Ñ�×�ÜGÐ4Ò0ÝeÞGÞ0Î�Õ²Ö*Õ²Ð�Ñ�ÝGÖ k�ß�kA� �h�]à � unvhs
´ �KÊ QKË ¯ � kz� s {Ò� s V#]z^ Q � Ë �A� �
s ¨És q s ¢ v�Ì�y�Ì ¤J² ¨ T\V(®���bcTCXCV(XCa � bcT�` � `Z`Ze7aCbcV�YZT�^��!bcY �

� bc[�b}fcV(XZb�Yp�>qST�V�`pjAXCT�`
{ � ] � ^n^7bcYpbco�T r f}jW`ZYZTJXZb}]Wg � T�a � ]Abci�jzT ská^Ý�Î�Î�Õ²Ñ�×�ÐIÜãâ4ä;ÏGÑ�å�ÕeæÖ*ÏGÑ�×�Ø7Ï�Î0áD×�Ü�Î�Ü7çGÓ k�èGé�k v ��� àzv\u�uns
´ �KÊ QKË ¯ � kH� s {Ò� s V(]W^ Q � Ë �A� �
s ¨És q s ¢ veÌ�Ì w ¤J²���UAf}bcY Q T�a\e�[
U9eh`pbcYpbce(]+² �RÊ T��V#]z^

l_`ZTJ��jnf � UAUAXCe�V�a � YZe tm� ��fce�g�TC]zT�Ypbca � ]WV(fc�7`pbc`0e(� Q bc`ZYZV#]za�T Q V�YZV s�ä;Ü�Î�Õ7Ø²Ý�Î�ÏGê�Íiå�Ó²Î�Ü�æçGÕ=Ð�Õ=Ñ�×�ØeÔDÏGÐ�Ù�Ú>Û²Ü�Î�Ý�Ñ�×�ÜGÐ k�é�k w ¨ w]à@w���w7s
� ��ë�� � �|ì0� k ì"s k]í0µ0�7µ_´�µ_���ìk �ís k�V#]z^��0µ_� � �ìk#� s ¢ v�Ì�yhy ¤J²#qSe(fcT\aJjnfcV#X�U � ��fce�ghTJ]A�"V#]z^

T�o�e#f}jzYpbce#]�e#�HUAXZbc["V�YZT�[
bcYZe7a � e#]z^7XZbcV(f Q Ê��
s0ä;Ü�Î�Õ7Ø²Ý�Î�ÏGê�áD×�Ü�Î�Ü7çGÓ*ÏGÐ�Ù1Ú Û²Ü�Î�Ý�Ñî×gÜGÐ k�è�ku7w#u=à7u ¨�¨ sì ¯ � l Ë �0k ì"s}r_s V#]z^ r!� ����µ_¯+¯�k9� s Q s ¢ veÌhy�Ì ¤J² � qSVhY � T�[�V�Ypbca�V#f t XCehg(XCVh["[
b}]Wg � UA{
UnXCehV�a � �5e(X Å bcYZYpb}]Wg;í_TJ]WTJXCV#f�í�XCV(U � ` siïGÜGÝ�ê�Ð�Ï�ÎsÜãâ4ð�Î�Ï�Ô7Ô�× ñ Ø7ÏGÑî×gÜGÐ k�ò�k w ¨ � àAw � �ns

q �Kì0� � Ë ÊKì µDó
k�ó s V(]W^�¯ Ë r ¯ Ë � r k9´ s ¢ veÌ�Ì�Ì ¤J² � ] � fcg�e#XZbcY � [ �5e(XäY � T Å bcYZYpb}]zgSe#�
V � XCT\T�qST�YpXZbca � a�a�e(XC^7b}]Wg�YZe�V ¨ TJbcg � YZT�^Ð¯+T�V�`ZYp{Ò�7i�jzV#XCT�` r XZbcYZTJXZbce(] saïGÜGÝ�ê�Ð�Ï�Î Üãâð�Î�Ï�Ô7Ôe× ñ>Ø�ÏGÑ�×�ÜGÐ k�éGò�kA� àAw � s

q �Kì0� � Ë ÊKì µDó
keó s V#]z^"¯ Ë í Ë Ê Q � Ë k tms ¢ w(�h��� ¤J²Gí_TJ]WTJXCV#f Ê T�Yp�!e#XZ®0��TJUAXCT�`ZTJ]AYZVhYpbce(]
e(��V Q bc`Z`pbc[
b}fcV(XZb�Yp��qSVhYpXZbc�z² � ^A^7b}]zgL��T\YpbcaJjnfcVhYpbce(]9`�YZe¥V#] � ^n^7bcYpbco�T � XCT�T s�ïGÜGÝ�ê7Ð�Ï�ÎÜãâ4ð�Î�Ï�Ô7Ôe× ñ>Ø�ÏGÑ�×�ÜGÐ ¢5`pjAdW[
bcYZYZT�^W¤ s

q � �Dí_l_¯¶�p�zk�¯ s ¢ veÌhynv ¤J² Ò0Ó�Ö*ô²×�Ü�Ô�×õÔh×�Ð�ðiÕeÎ�ÎDÚ>Û²Ü�Î�Ý�Ñ�×�ÜGÐ k+�7V(] Å XCV(]WaJbc`Za�eAk r!� ² ¨æs � sÅ XCT�T�[�V(] s
µ_� � �
kW´ s ¢ veÌhy�y ¤J²H��TJUAXCT�`ZTJ]AYpb}]Wg���bc[
b}fcV#XZbcYpb;T�`�dA� Q bc`ZYZV(]Wa�TMí�XCV(U � `�²HqSe#]zehYZe(]Abca Ê T\Yp{

�!e(XZ® � ]WV(fc�7`pbc`0¢5q�µ Ê_� ¤ s �;]H²7� s � s ´!e7aZ®S¢ Ë ^ s ¤Jk ðsÎ�Ï�Ô�Ô�× ñ Ø7ÏGÑ�×�ÜGÐ*ÏGÐ�Ù*êZÕ]Î�ÏGÑ�Õ7ÙaÖ*Õ²Ñ�å�æÜ²Ù�ÔaÜãâaÙGÏGÑ�Ï4ÏGÐ�Ï�Î�Ó²Ôe×õÔ k � ["`ZYZTJXC^AV�[L² Ê e#XCY � {|��e(f}fcV(]W^9k ¨ y�Ì=à ¨ Ì ¨ s
� � � � µ_l�k Ê
s V#]z^ Ê Ë �ìkWq s ¢ v�Ì�y �h¤J² �!� T Ê TJbcg � d9e(XZ{Ò��e#b}]nb}]Wg�qST\Y � e7^9² �®Ê T��æqST�Y � e7^

�5e(XL��T�a�e#]z`ZYpXZjWa�Ypb}]Wg tM� ��fcehg�TJ]WT�Ypbca � XCT�T�` sKä;Ü�Î�Õ7Ø²Ý�Î�ÏGê4áD×�Ü�Î�Ü7çGÓIÏGÐ�ÙmÚ>Û=Ü�Î�Ý�Ñ�×�ÜGÐ ksözk¨ �hu=à ¨ w��7s
�Aµ Ê Ë � k�� s V(]W^ t9�|Ê �p�A� Ë � k�q s ¢ veÌ � u ¤J² t e(jAX�jA]zTS]We(jWo�TJf}fcT�dWV�a\Y RTJXZbce(fcehg(bcT s4÷>Õ²Û²Ý�ÕðiÏGÐ�ÏGÙG×�Õ²Ð�Ð�Õ|ÙGÕaáD×�Ü�Î�Ü7çG×�Õ k�ø�è�k v�� � àWv�u � s


