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âAfRQ3QTã\wxY[k^gP]cw\tXLqJPl�fR]yH�gPwxJPlowqb�YyLqtX{xkXLx{xQ�HAe�Lqt+äÁQ3S_w^O^QTY[Q�OvLxHZL7giJPQTQxVÁeTLxY[YcQ�O@Læå¯çRfrl�è
Ycw\{xQ�t�l^é+êdwxJ-Lqtëå¯QTãxw\Y[k^gi][wxt.LqJPl�giJPQTQ�é�ìMVsí�fRQTJPQ3gPfRQ&Y[Q�LmãxQ�H2JiQ�çRJiQ�HKQ�t�g�gifXQ&Q¤îrgMLqt�gÆYyLxt^è
{xkXLx{xQ�HTV�gifRQ
][t�giQTJPtXLxYNãxQ�JKgP]ye¤Q�H�JPQTçRJPQ�HiQTt�g&gPfRQ
LqtXeTQ�HKgiJMLqY�Y[LxtR{xk.Lq{xQ�H¤V�LqtXO6gifRQ
Q�O^{xQ�H
JiQ�çRJiQ�HKQ�t�g�gPfRQvå¯{xQTtXQ¤gi]ye�é&JPQTYyLjgP][wxtXHIä.QTg�íIQ�QTtvgifXQ3YyLqtR{\kXLq{\Q�HTïrðXwxJ2][tXHKgPLxtXe¤QxVRí�fRQTt
í�Q
HiLml6å¯ðXJiQ�tXeMfÇLqtXOÇñ�gPLqY[]yLqt+LxJiQ3äÁwqgPfæO^Q�HieTQTtXOXLqt�gPH�wqbN`�Lqgi][tXé_í�Q3JPQ¤bÅQ�J�gPw�HikXeMfËL�gPJiQ�Q
í�fRQTJPQ+ðRJPQTtXeMfòLqt.Oóñ�gMLqY[]yLqtóLxJiQ+O^Q�tRwqgPQ�Oëärl6Y[Q�LmãxQ�H¤V�Lqt.Oë`<LjgP]ctë]yH�O^QTtRwxgiQ�OôärlóLxt
]ct�gPQTJPtXLqYsãxQ�JKgPQ¤îogPfXLjg�]yH�L�e¤w\S_S_wxt@LxtXe¤Q�H�gPwxJAwqb�gifRQ�HKQ-g�í�w7YcQ�LmãxQ�H¤ï
z�Q�eTwxtXHKgiJPkXe¯gP][tR{ZçXf�lrY[wx{\QTtR][Q�H�bÅw\J�ãjLqJP][wxkXH�YyLqtR{\kXLq{\QNbdLxS_][Yc][Q�H�]yH�L!SoLqõ�wxJ�QTtXORQ�Lmãxw\J

]ctæfR]yH�gPwxJP]yeTLqY<Y[]ctX{xkR]yHKgi]yeTHTVRäRk^g3]yHÆLqYyHKw�wqbN][t�giQ�JiQ�H�gÆgiw
LqJMeMfXLxQTwxY[w\{x]yH�gMH¤VRfrkRSoLxtÇ{xQ�tRQ¤gP]cè
e¤]yH�gMH¤VµLqt.OÇçRfrl^HK]ye�LqY�Lqt�gifRJPwxçÁwxY[w\{x]yH�gMH¤ïXðXwxJÆ][tXH�gMLqtXeTQqVµLqt»LxeTeTkRJMLjgiQ�JiQ�e¤w\tXH�gPJik.e¯gi][w\t+wqb
gifRQ�Q�ãxwxY[k^gP][wxtXLxJilÆfR]yH�gPwxJPl-wqbµe¤QTJigPLx][t&YyLqtR{\kXLq{\Q�H<eTLqt�fRQ�Y[ç&kXH�LxtXHiíIQ�J�ö�kRQ�H�gP][wxtXH�LqäÁwxkRg
f�kXSoLqtoS_][{xJMLjgP][wxtXHTVmgifRQZgi][S_Q�gPfXLjg�e¤Q�JKgMLq][toLqJigi]cbdLxe¤gPHNíIQ�JiQÆO^QTã\QTY[wxçÁQ�OsV�í�fRQTtvLqtXeT][QTt�g
ç.Q�wxçRY[Q-ä.Q�{\Lxt@gPw7k.HKQ!fRw\JPHiQ�H�][t
Lq{xJP]ye¤kRYcgPkRJiQ�÷ øxù¨V�÷ úmù�V<÷Ãûxû¤ù�V�÷Ãû�úmù�ï
`�LqtX{xkXLx{xQ�HatRwqg�wxtRY[lÆ]ctXfRQTJP]cg�eMfXLqJMLxe¤giQTJP]yH�gP]yeTH.bÅJiw\SügifRQ�]cJ�LqtXeTQ�HKgiw\JPH�äRk^g�LqYyHKw2HiwxS_QTè

gi][S_Q�HNä.w\JiJPwjíógPfRQTSýbÅJPwxSýwxgifRQ�JIYyLqtX{xkXLx{xQ�HTïxñ�t@HikXeMfveTLxHiQ�HTVxgPJiQ�Q�H�LqJPQ2tRwxgAL3bÅkRY[Ycl�LxO^è
Q�ö�kXLjgPQ!S_w^O^QTYµwxb�Q�ãxw\YckRgi][wxtµï^n�LxprfRY[QTfËþmÿ������a÷���ù<SoLqpxQÆgPfR]yHA][ORQ�L7çRJPQ�e¤]yHiQ-ä�lvO^Q	�.tR][tR{



åMçÁQTJibÅQ�e¯g3çXf�lrY[wx{\QTtRQTgi]ye�tRQ¤g�í�wxJPp^H¤ï�é�âAfXQTl1H�gMLqJig3í�]ÃgPf½L
çRfrl�Y[w\{xQTtrl+äRkX]cYcg3LqkRgiwxSoLqgi]cè
eTLqY[Y[l�bÅJiw\S L�ORLjgMLxHiQ¤g�O^Q�HPe¤JP][äR][tR{&eMfXLxJPL\e¯giQ�Ji]yHKgi]yeTH�wqb<ñ�t.O^wqè�G�kRJPwxçÁQ�LxtoYyLqtR{\kXLq{\Q�HTV�LxtXO
HKfRwjíôfRwjíôHiwxS_QAçÁQTJibÅQ�e¤g�çRfrl�Y[w\{xQTtXQ¤gi]yeNtRQ¤g�í�wxJPp^H�e�Lqt�äÁQ�wxä^gMLq][tRQ�O&bÅJPwxS ]cg�ärl&LxOXO^][tR{
L7HiSoLqY[YÁtrkRS�äÁQTJ�wxb<tRQ�í�Q�O^{xQ�H¤ï
âAfR]yH2çXLxç.Q�JÆL\ORO^JPQ�HPHKQ�HAgifRQ�HPLqS_Q3e¤w\S_çRk^gMLjgi][w\tXLqYaçXJiw\äRY[QTS�
 e¤wxS_çXk^gi][tR{�LoHiSoLqY[Y

HKQTgÆwxbNLxORO^]cgP]cw\tXLqY�Q�O^{\Q�H�gifXLqg�gikXJit»Lo{x][ã\QTt+çRfrlrY[wx{xQ�trl@][t�giw@L@ç.Q�JKbÅQ�e¯g-çRfrl�Y[w\{xQTtXQ¤gi]ye
tRQ¤g�í�wxJPpÁïÁâ<wvHiwxY[ãxQ-gPfR]yH�çXJiw\äRY[QTS
VXí�Q�k.HKQ7LqtXHiíIQ�JÆHiQ¤gÆçRJPwx{xJMLqS_S_][tR{
÷ �jù�V�÷ 
jù�V�÷ �qù�
 L
tRQTíëbÅwxJPS=wqbaO^Q�eTYyLqJMLjgi][ã\QIçRJPwx{\JPLxS_S_][tR{2äXL\HKQ�O�wxtæå¯LxtXHiíIQ�J�HKQTgPHPé_êÅwxJ�H�gMLqäRY[Q�S_w^O^Q�Y[HMì
÷�ûTù¨V�÷ �mù�ïNâAfRQ
]yO^Q�Læwqb-LqtXHiíIQ�J7HiQ¤g_çRJPwx{\JPLxS_S_][tR{
][H�gPw»JPQTçXJiQ�HKQ�t\g_L1e¤w\S_çRk^gPLqgi][wxt.LqY
çRJiw\äRY[QTS LxH�LÇY[wx{\][e7çRJPwx{\JPLxS:í�fRw�HKQvLqtXHií�QTJ�HiQ¤gMH�eTwxJPJiQ�HKçÁwxt.OËgPwæHiwxY[k^gP]cw\tXH-gPwÇgifXQ
{x][ãxQ�tÇçRJPwxäRY[QTS
ïµâAfRQ�JiQ_LqJPQ�HKl^HKgiQTSoH-Hiç.Q�e¤]��.e�LqY[Y[lvO^Q�HK][{\tRQ�O
gPwÇe¤w\S_çRk^giQ�gifXQ�LxtXHiíIQ�J
HKQTgPH�wqbsL�Y[wx{\]ye�çRJiw\{xJMLqS
ïmâAfRQ�HiQ�Hil^H�gPQTSoH�LqJPQIe�LqY[Y[Q�O!Lqt.HKí�QTJ�HKQTg�HKw\Ycã\QTJMH¤ï�ðRwxJ�][tXHKgPLxtXe¤QxV
������������� ÷Ãû��mùÁ]yH�wxtRQZwqbµgPfRQZLxtXHKí�QTJIHKQTg�HiwxY[ãxQ�JPH�gPfXLjgALqJPQ�e¤kRJPJPQTt�giY[l�LmãjLx]cYyLxäRY[Qqïjñ�t_gifXQ
SoLq][tËçXLxJKg3wxbIgPfR]yH!çXLxç.Q�JTV�í�QoLxHPHikRS_Q&gPfXLjg&gifRQoJPQ�L\O^QTJ!f.LxH!HiwxS_Q7bdLqS_][Y[]yLqJP]Ãg�l@í�]ÃgPf
gifRQ!][tRçRkRgAYyLxtR{xkXLx{xQZwqb ������������� ï
ñ�t!gifRQNbÅwxY[Y[wjí�][tR{RV¯í�Q�í�][YcY��XJPHKg�ORQ�HPe¤JP]cäÁQ�gifXQNçRJPwxäRY[Q�S�SoLqgifRQ�SoLjgi]ye�LqY[Y[lÆê��rQ�e¤gi][wxt �\ì

LqtXO�gifXQTt
bÅwxJPSoLqY[][hTQ�]Ãg2][t�gifRQ&Y[LxtR{xk.Lq{xQZwqb �����������!� ê"�rQ�e¯gP]cw\t#�\ìMï%$�HiQ¤bÅkRYafXQTkRJP]yH�gP][e�H
LqtXOówxç^gP]cS_][h�Ljgi][w\tÇgiQ�eMfRtR]yö�kRQ�H&í�][YcYIä.Q
O^]yHPe¤kXHPHKQ�O½][t&�rQ�e¯gi][w\tXH3ø�'��^ï)(�bygPQTJ7gifXLqgTV�í�Q
í�]cY[YµO^Q�HieTJi][äÁQZgPfRQ3ORLqgPLxHiQ¤g2í�Q!kXHiQ�O�giw*�.tXO
HKw\S_QÆQTî^çRYyLqtXLqgi][wxtXHNgiw�gPfRQ!QTã\wxY[k^gP]cw\tXLqJPl
fR]yH�gPwxJPl�wxbagifRQ-ñ�tXORwqè�G�kRJPwxçÁQ�Lxt_Y[LxtR{xk.Lq{xQ�H�Lqt.OoçRJPQ�HiQTt�gNgPfRQ-Q¤î^çRYyLqt.Ljgi][w\tXH�e¤w\S_çRk^gPQ�O
ä�l �+�,�-�-���!� ê"�^Q�e¯gP][wxt.�qì¯ï%/�JPwrwqbdHAwxb�gPfRQTw\JiQ�SoH�eTLxt+ä.Q!bÅw\kRtXO
][tvgifRQ3bÅkRY[Y�ãxQ�JPHi][wxt�wqb
gifR]yHAçXLxç.Q�J2LmãmLx][Y[LxäRY[Q2Ljg10�2�2431576�6�8�8981:7;�<):"=�2!>4?�@A<):B>9C�=%6D=E<F>�G%<F69>�<DG�@96�HF>I:"3�C�JRï
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X»Q!O^Q�HieTJi][äÁQ2gifXQZçRJPwxäXYcQ�Sýwqb<eTwxS_çRk^gP][tR{&çÁQTJibÅQ�e¤g�çRfrlrY[wx{\QTtRQTgi]ye�tRQTg�íIw\Jip^H�äXkR][YÃg�wxtvL
{x][ãxQ�tvçXf�lrY[wx{\QTtrl@L\H�Lo{\JPLxçRf
çRJPwxäRY[QTS
ïÁâAfRQTJPQ¤bÅw\JiQxVXíIQ �XJMH�g�][t�giJPw^O^kXeTQ&HKw\S_Q3O^Q	�.tR]cè
gi][wxtXH�JPQTYyLjgPQ�Oogiw_{xJMLqçXfXH¤ï

z�Q�e�LqY[YXgPfXLjg2L#Y[Z]\_^_`+ab^_Ydc�\_e_f�gihWY[Z�cF\7e_fAgDjÆ][HALxt@wxJMO^Q�JiQ�OoçXLx]cJ-ê"kIl_m�ìNí�fXQTJPQnkD]yH�L
HKQTgZLqtXOom=]yH2L�äR][tXLxJil_JPQTYyLjgP][wxt@w\tpk�ï.ñ�t+L_O^][{\JPLxçRf»ê�kNlqm&ìMV.gifRQ&QTY[QTS_Q�t\gMH�wqb�kýLqJPQ
eTLqY[Y[Q�OprD^�\	asZs`q^	tMVÁLqt.OogPfRQ!QTY[QTS_Q�t�gPHum=LxJiQ!e�LqY[Y[Q�O�gPfRQv^qY�c9^wt�wqb�gifRQ3O^][{\JPLxçRfµï
ñ�tæL@OR]c{\JPLxçRfµVÁíIQ�HiLmlvgPfXLjgÆgifRQ7Q�OR{xQ
êyx�l7z^ì2]yHdZ]{%`�ZsYF^�{|a�}q\7~���x½LqtXO+]yHdZ]{%`�ZsYF^�{|a

Z]{|ab~�z.ïaâAfRQo~���as�QY4^bc�\7^q^�wqbIL@ãxQ�JKgPQ¤î
][H�gifXQ�trkRS7ä.Q�J�wxbNQ�O^{\Q�HZ][tXe¤]yO^Q�t\g�bÅJiw\SC]cg�VsLxtXO
gifRQ�Z]{|�QYF^bc�\_^_^�wqb�L�ã\QTJigiQTîo][H�gPfRQ!trkRS7ä.Q�J�wxb�Q�O^{xQ�HA][tXe¤]yO^Q�t\gA][t�giw7]Ãg�ï
ñ�t L½O^][{xJMLqçRf/ê"kIl_m&ì¯V�L�fAe�a]gæbÅJPwxS�L1ãxQ�JKgPQ¤î&x giwóL1ã\QTJigiQ¤î�x%�2][H@L6HKQ�ö�kRQTtXeTQ

z[�Fl_z U l��+���+l7zF��wqb�ãxQ�JKgP]ye¤Q�H-HikXeMf»gifXLqg x&��z[�@LqtXO�xE����zF�^V<Lqt.Oëêsz��y� U l7z��¨ì���mCbÅw\J
û��������Áïµñ�b�gifXQTJPQ�]yHÆL@çXLqgifËbÅJiw\S L@ã\QTJigiQ¤î#x»giw
L�ãxQTJigiQTî#z
gifRQ�tËí�Q7HPLmlvgifXLqg�z
][H \7^qeF`qg�e4�	��^�}q\7~[��x<ïÁñ�b�k �<]yHZLoHKkXäXHKQTgZwxb�k�VµLqtXO
gPfRQTJPQ&QTî^][HKgPHZL_çXLqgif+bÅJPwxS�xægiwvz
í�fRw\HiQ-ãxQTJigi]yeTQ�HIä.Q�Ycw\tR{7giw�k��µgifRQ�tví�Q!HiLmlogifXLqg�zo]yH,\_^_e4`_gAeF����^1}q\7~���xiZ]{vk��dï
(�\7~�~�ab^_Y a"\7^q^�]yH2LoOR]c{\JPLxçRf
í�]cgifÇL_ã\QTJigiQ¤îvwqb�][t^è�O^QT{\JiQ�Qn¡^VÁe�LqY[Y[Q�O@gifRQ¢\7~�~�adVÁHikXeMf

gifXLqgZQTã\QTJPl�ã\QTJigiQTî+OR]�£sQTJPQTt�g2bÅJPwxSCgPfRQ&JPwrwqgZf.LxH2][t^è�O^Q�{xJPQTQ_û�LxtXO+]yH2JPQ�L\eMfXLqäXYcQÆbÅJPwxS
gifRQ!JPwrwqgTïRñ�t+L7JPw�wxgiQ�OogPJiQ�QqVXL7ãxQ�JKgPQ¤î@wxb<wxkRgKè�O^QT{\JiQ�Q�¡�]yHAeTLxYcY[Q�OoLo��^qeW}Pï
(ÄO^][{xJMLqçRfËê�k��"l_m �cì�]yHAL tw�A��cF\7eqf�g�wqb�L_O^][{xJMLqçRfæê"kIl_m&ìA]cbNk��¥¤¦kýLqtXO m���¤¦m�ï



(�fAg�§[��~_c9^	{|§7]yH-L�giJP][çRY[Q&wqbIgifRQ7bÅw\JiS�ê�kNlqm*lq¨µìZí�fRQ�JiQ+ê�kNlqm&ìÆ]yHZL¢�XtR]cgPQ7JPwrwqgPQ�O
giJPQTQ3Lqt.Oo¨Ë]yH2L7bÅkRtXe¤gi][wxtvbÅJPwxSª©¦«o¬_giwv­�VÁí�fRQTJPQn© ][H�gifRQ3HiQ¤g�wxb�Y[Q�LmãxQ�H�wxbAê�kNlqm&ìMV
LqtXO ¬RVE­ôLxJiQ,�XtR]cgPQ-HiQ¤gMH¤ï
X»Q2LxJiQA][t�giQTJPQ�HKgiQ�O3][t7gifRQ�çXJiw\äRY[QTS wxbXgikXJitR][tR{!L-çRfrlrY[wx{\QTtrl-]ct�gPw-L-çÁQTJibÅQ�e¤g�çRfrlrYcwxè

{xQTtXQ¤gi]ye�tRQ¤g�í�wxJPp_ärloLxORO^][tR{7Ljg�S_w\HKg1�@äR]yO^][JPQ�e¯gP][wxtXLxYRQ�O^{\Q�HTïRðRwxJPSoLqY[Y[lqVjgPfRQ!çRJPwxäRY[Q�S
][H�ORQ	�XtRQ�O�L\H�bÅwxY[Y[wjí2H	®
¯�°-±)²�³�´-(/çRfrlrY[wx{xQ�trl
ê�kNlqm*lq¨µì¯VRí�]cgifp¨o®4©¦«o¬dµ¶­1·.L7tRwxtRtXQT{\Lqgi][ãxQZ][t\gPQT{\QTJ��Áï
¸ ²�³�±)²-³F´�L�bÅkRt.e¯gi][w\t#¹o®|k�«#¬vµº­òLqt.OÇLoHil�S_S_QTgiJP]yeZ][JPJiQ�»XQ¤î^][ãxQÆäR][tXLxJil�JiQ�Y[Lqgi][wxt
¼:w\t#k=HikXeMfvgifXLqg
êÅ]Åì�¹1½ ¾-¿�ÀD�Á¨<V
êd][]yì_bÅwxJ&LxY[YI� �¦¬ËLxtXOÃÂ#�T­�V<]cb�k �ÅÄ �ªÆDxT�TkÇ®�¹µêyx�l7��ìn�ÈÂ[É�]yH!tRwxg&QTS_ç^g�lÇgifRQ�t

ê"kIl_mÁÊ ¼ËìIfXL\H�L_HKkRäX{xJMLqçRf�í�]ÃgPf@gPfRQ3HiQ¤g,k ��Ä wqb�ãxQ�JKgP][eTQ�HIgif.Ljg2]yHAL�JPwrwqgPQ�O@giJPQTQqV
êÅ][][]Åì7bÅwxJ�Q�ãxQTJPloQ�O^{xQ_êyx�l7z^ìu�om�VAx+]yHAtRwqg�JPQ�L\eMfXLqäRY[Q�bÅJiw\SÈzo][tæê�kNlqmÁÊ ¼ËìMV
êd]cãRìogifRQ3e�LqJMO^][tXLqY[]cg�l7wqbË¼ ]yH�Ljg�S_w\HKg��F�Áï

ñ�b<ê"kIl_m*lq¼olQ¹Rì�HiLqgi]yHQ�XQ�H�e¤w\tXO^]cgi][wxt.H�êÅ]Åì�'µêÅ][][]ÅìÁgifRQ�t�í�QAHiLmlÆgif.Ljg�]cg<]yH�LÌfA^	\y}	^q`+aIh�f�g!§[�
��~7c9^�{%^+asZs`Qjd{E^�a"Í�~[\7Î��	�!Z]��a�~[{
ê"kIl_m*lw¨µìMïRâAfRQÆçRJiw\äRY[QTSýO^Q�HPe¤JP][ä.Q�OoLqäÁwjãxQ�][HIQ�HPHiQTt�gi]yLqY[Y[l
gifRQ�Ï#Z]{AZ]���!��Ðw{E`	\7^���^	{%a-ab~,ÑÌ^�\y}	^q`�a�ÑIg!§[��~7c9^�{%^+asZs`�Ò ^�a"Í�~[\7Îvh�ÏvÐ7ÑIÑIÒÌjNçRJPwxäXYcQ�S ÷ �mù¨ï
ñ�t&çRYyLxeTQNwxb<êÅ][ãRìMV�Ó+ñW/�/NnóL\H<ORQ	�XtRQ�O&][t!gPfXLjg�çXLxç.Q�J<][tXeTY[kXO^Q�H<L�S_][tR][SoLxYc]cg�l�e¤w\tXO^]cgi][w\tµï
ñ�t\gPkR]cgi][ãxQ�Y[lqVqgPfRQZQ�O^{xQ�H�wqbagPfRQ-çRfrl�Y[w\{xQTtrlvê"kIl_m*lw¨µìNHifRwjíògPfRQ_å¯{xQ�tRQ¤gP][e�é!JPQTYyLjgP]cw\tXH

ä.QTg�íIQ�QTtëY[LxtR{xk.Lq{xQ�H	·�Q�L\eMfóY[Q�Lqb2wqb�gPfR]yH7çRfrl�Y[w\{xQTtrl1e¤w\JiJPQ�Hiç.w\tXORH&giw½LqtôQ¤îrgPLxt�g�YyLxt^è
{xkXLx{xQ�·NgifRQÇ][t�giQ�Jit.LqY�ãxQ�JKgP]ye¤Q�H�JPQTçXJiQ�HKQ�t\g@LxtXe¤Q�H�gPJPLxY�YyLqtR{\kXLq{\Q�HTï�âAfXQÇYyLqtR{\kXLq{\Q�H�LqJPQ
][ORQTt�gi]��XQ�O
ä�lÇL�HKQTgÆwxbIHiç.Q�e¤]��.e3w\äXHiQTJPãmLxäRY[Q3O^]yHieTJiQTgiQ7eMfXLqJMLxe¤giQTJP]yH�gP]yeTHTV^e�LqY[Y[Q�Oóåqêdö�kXLqY[]cè
gPLjgP][ãxQ�ì�eMfXLqJMLxe¤giQ�JPHPé+êdHikXeMfæL\H�{\JPLxS_SoLjgP][e�LqYÁbÅQ�LqgikRJPQ�HTVµkRtrkXHikXLqY�HKw\kRtXOæeMfXLqtR{\Q�HTVÁLxtXO
e¤wx{\tXLjgPQoe¤YyLxHPHiQ�HÆbÅwxJ7O^]�£ÁQ�JiQ�t�g&S_Q�LxtR][tR{\HMìMï�ðXwxJ3Q�ãxQTJPl»Q¤îrgPLxt\g�Y[LxtR{xk.Lq{xQxVsbÅkRtXe¯gP][wxtÔ¨
SoLqçXHAQ�ãxQTJPl@eMfXLxJPL\e¯gPQTJAgiwoLËå¤H�gMLjgPQ�é!·.íIQ3HPLml_gif.Ljg2gPfRQ3Y[Q�Lmã\Q�HIwqb�gifRQ3giJPQTQoê"kIl_m�ì�LqJPQ
åMYyLqäÁQTY[Q�OXé3ärl¢¨<ïXðRkXtXe¯gP]cw\tv¹�Q¤îrgiQ�tXORH�¨Çgiw_LqtXeTQ�HKgiJMLqYsYyLqtR{\kXLq{\Q�HÆêdeTwxtXO^]cgP]cw\tæêd]yìiìMï
`�LqtX{xkXLx{xQ�HÆeTLxt½L[£sQ�e¯g3Q�LxeMf»wqgPfRQTJ!ärlÇgPJPLxtXHiS_]Ãgigi][tR{vHKw\S_Q�Y[][tR{xkX][HKgi]ye!çXJiw\ç.Q�JKgP]cQ�H

O^kRQ»giwòe¤w\t�gPLxe¤gTï�âAfRQ�HKQ1e¤w\t�gPLxe¤gPH
LqJPQ»tRwqg+JPQTçRJPQ�HiQTt�giQ�O w\t­gPfRQ1{x][ãxQ�t çRfrlrYcw\{xQ�t�lxï
âAfRQTloeTwxJPJiQ�HKçÁwxtXO_giw�gifRQÆQTY[QTS_Q�t�gPH�wxb�¼ ][tvL&çÁQTJibÅQ�e¤g�tRQTg�íIw\Jip+ê�kNlqm*l_¼ol7¹^ìNäRkR][YcgIw\t
ê"kIl_m*lw¨µìMï�(­çÁQTJibÅQ�e¤g�tXQ¤g�í�wxJPp7QTî^çRYyLq][tXH�fRwjíòQ�ãxQ�Jil_HKgPLjgPQ�wxb�QTã\QTJPl�eMf.LqJMLxe¯gPQTJ�Q�ãxw\Ycã\Q�O
bÅJiw\S=]cgMH�wxJP][{x][tXLxY^wre�e¤kRJPJPQTtXeTQ�]ct�HKw\S_Q�åMJPw�wxgPé-YyLqtX{xkXLx{xQ3êdeTwxtXOR]ÃgP][wxt+êÅ][]ÅìKì¯ï�`�LxtR{xk.Lq{xQ�H
eTLqtXtRwqg&äÁwxJPJPwjí=eMfXLxJPL\e¯gPQTJP][HKgi]ye�H2bÅJPwxS gifRQ�][J�O^Q�HieTQTtXORLxt�gPH@ê¨e¤w\tXO^]cgi][wxt êÅ][][]ÅìKì¯ï�X»QvLqJPQ
wxtRY[l�][t\gPQTJPQ�HKgiQ�O�]ctogifRQ-çÁQTJibÅQ�e¯gAtRQTg�íIw\Jip^HIí�fRQTJPQ2gPfRQZtrkRS7äÁQTJ�wqb�çÁw\HKgikRYyLqgiQ�Ooä.w\JiJPwjíAè
]ctX{\H�]yH�HiSoLqY[YsêdeTwxtXO^]cgP]cw\t�êd]cãRìiìMVqäÁQ�eTLxkXHiQ�][tRfXQTJP]ÃgMLqtXeTQNwxbÁeMfXLxJPL\e¯giQ�Ji]yHKgi]yeTHawqbµLZYyLxtR{xkXLx{xQ
bÅJiw\S=]cgMHILxtXe¤Q�H�gPwxJMH�]yH�bdLxJIS_w\JiQ�çRJiw\äXLqäXYcQ2gifXLxt@Lxe�ö\kX]cJP][tR{-gifXQTSýgifXJiw\kR{xfoäÁwxJPJPwjí�]ctX{Rï
ñ�t�gPfRQ!eTL\HKQ-wqb<gifRQ!çXf�lrY[wx{\QTtrl�wqb�ñ�tXO^wqè�G�kXJiw\ç.Q�Lqt@YyLxtR{xkXLx{xQ�HNO^]yHPe¤kXHPHKQ�Oo][t#�rQ�e¤gi][wxt#�
gifRQNbdLxe¯g<gifXLqg�L2HiSoLqY[YjtrkRS7ä.Q�J�wxbRQ�O^{\Q�Hµ]yH�Hik!Õoe¤][Q�t\g<í�L\HµQ�HKgPLxäRY[][HifRQ�OZ][t3L�çXJiQ�Yc][S_][tXLxJil
LqtXLxYcl^Hi]yHNO^w\tRQ!ärl@â<LxtXO^l�X½LqJPtRwjíüLqtXOvu�w\tXLqYyO�z�][tR{xQxï
ðRwxJ�]ct.H�gMLqtXeTQqVXe¤w\tXHi][ORQTJAgifXQ3çRfrlrYcw\{xQ�t�l_çXJiQ�HKQ�t\gPQ�Ov][t+ð<][{\kRJiQ�û�êdL\ìAgifXLqg�]yHAJiQ�e¤wxtRè

H�gPJikXe¤giQ�O_bÅwxJ�ø&QTîrgPLqt�gAYyLqtR{\kXLq{\Q�HNÖ!VA×oVAØ�V!Ù+ï^âAfXQTJPQ�]yHNw\tRQZeMf.LqJMLxe¯gPQTJ�V\]�ï QqïcV¥½ ¬%½4�/ûqV
LqtXO
gPfRQTJPQ�LxJiQ3g�íIw@HKgPLqgiQ�H&ê"­¦�ÚÆ�¡!l�ûDÉqì¯ï.âAfRQ�YcQ�LmãxQ�HAwqb�gifXQ�çRfrlrY[wx{\QTtrl@LqJPQ3YyLqäÁQTY[Q�OE®
¨�êsÖnl�û�ìI��¨�ê"Ø,l�û�ìI�T¡-LxtXO�¨�ê"×�l�û�ìN�Û¨�ê"Ùol�ûmìI�/ûxïF(ôçÁQTJibÅQ�e¤g�tRQ¤g�í�wxJPp!äRkR][Ycg<w\t&gPfR]yH
çRfrl�Y[w\{xQTtrl
]yH-çRJPQ�HiQTt�giQ�OË][t1ð<][{\kRJiQvû\êdä.ìMï�âAfRQ�tRQTí=äR]yO^][JiQ�e¯gP]cw\tXLqY<Q�O^{\Q�][H!L\ORO^Q�OÇgPw



A B DC
0 0   11

0

0

A B DC

0

0   11 0

Ü �DÝ Ü ¼!Ý
ÞIßÅà º�árº �F��«j�xª���§��P�q� Ü �DÝK�+����¬ �ý�^�P���c�M�P�����P�¨¾�����É Ü ¼�Ýô¼\����ª��ü��� ����¾�����«ãâ ä
å[Üyæ�çBè Ý ç	Üyè�çWæ ÝBémÀ

A

C

D

B

Characters

Languages

0    0    

0    1    

1    0    

1    1    

A

B

C D

01

0001

01

10 11

11
0    1    

ÞIßÅà º�êXº �ó�^�P���[�M�i���\�P��¾�����É^À

SoLqpxQ2gifRQZãxQTJigi]yeTQ�H�YyLxä.Q�YcQ�OvûZe¤w\tRtRQ�e¯giQ�Ooãr]yL!L3JPwrwqgiQ�O�giJPQTQxV�]�ï QqïcV\gPw�HPLjgP][HKbÅl�e¤wxt.O^]cgi][wxt
êÅ][]ÅìMï

(2tRwxgifRQ�J@Q¤îRLxS_çRY[QqV�í�]cgifëg�í�wóeMfXLqJMLxe¤giQ�JPH+ê"¬��ëÆ�¡!l�û[Éqì7Lqt.Oëg�íIwóHKgPLqgiQ�HËê"­��
Æ[¡!l�ûDÉxìMV�]yH!çRJPQ�HiQTt�gPQ�O1][t6ð�]c{\kRJPQv�rï�âAfXQ@tRQ�í=Q�O^{xQ@][H�LxORORQ�O»giwËSoLqpxQ�gPfRQ@ã\QTJigi]ye¤Q�H
Y[Lxä.Q�Y[Q�Ov¡�Lqg�ìIf.LqJMLxe¯gPQTJ-û!e¤w\tRtRQ�e¤giQ�O�ãr]yL7L�JPwrwqgPQ�O@giJPQTQqï

âAfRQ�çXf�lrY[wx{\QTtrlvwqbNñ�tXORwqè�G�kRJPwxçÁQ�LxtÇYyLqtR{\kXLq{\Q�H2O^Q�HieTJi][äÁQ�O+][tí�rQ�e¤gi][wxt��oäÁQTY[wjíÄ]yH
L&gPJiQ�Q-í�]ÃgPfp�jø7YcQ�LmãxQ�H¤V!�9��¡7eMf.LqJMLxe¯gPQTJMH¤V^Lqt.Oo�jø�HKgPLqgiQ�H¤ï



î�ï.ðDñ[ò[óDô+õ[ö+÷Dòiø�ô+ùíú�ñ[öíö�ûDú�ï	÷[úÔóDï�÷[õ+üFï+õ[ö�ýÿþ������������
	
î��[ö+÷Fô�ú[öíþ�
[ò�������
Dò�������
[ò�������
[ò����
î ú�ñ�öÿð�ï+ù[ö+÷[úÔô�ø�þÃï�÷�����
[ò����
î ú�ñ�öÿð�ï+ù[ö+÷[úÔô�ø��iï�÷�����
[ò����
î ú�ñ�ö�ù[ôDô+ú�
[ò��� 

! ö�ùDú[ö�û�"#�� � $�&%' 
ö(�Dõ[ö�"#���)�&%' �ö*�DõDö�"#���#�&%' *ö*�Dõ[ö�")���+�*%, 
ö(�Dõ[ö�")�'�)�&%' �ö*�DõDö�"#���#�&%' *ö*�Dõ[ö�"#���-�.%, 
ý	ú�ï+ú[ö�"-��/+�*%' 

0 ñFï+ù�ï 0 ú[ö�ù�"#�&%' 
ø�"+���#���-�1%' �ø�")�'�#���+�*%, �ø�"#���#���-�1%' �ø�"-���#���+�*%, 

ÞIßÅà º32Xº Ö ���\�\�54�ª��2¬\�M���P����¼\���\§Æ��«�����«j�xª���§��M�j�&����6s��§��\���!¢�À
7 LËÜAP-U9PaÚ�Û^á�Ú98=Û;:�P LÇÜXÝIM,OWP�R ÛrÝ=<,>@?BA9CED
<

( çRfrlrY[wx{xQ�trl½][H�O^Q	�.tRQ�O ärlôgifRQòå¯O^w\SoLq][tôçXJiQ�O^]yeTLjgPQ�HPé�UGF�>4G92�>4?EHJI�K�V�>9C.L!>5HJIEMJN�K�V
<D2�@42�>5HPO�K�V¥;[0|@4G�@�;F2�>4GEHJQ�K�V|JRHJIEMJQRM+O�KvêdQ¤î^çRJPQ�HPHK][tR{@gifXLqg-gifRQ�bÅkRt.e¯gi][w\tí¨6SoLqçXHZgifXQ
YcQ�Ljb'I�LqtXO&gifRQ2eMf.LqJMLxe¯gPQTJ5Q-giwÆgPfRQ2H�gMLjgPQSOrì¯ïxðRwxJ�][tXHKgPLxtXe¤QxVmgifRQ�çRfrlrY[wx{\QTtrl-wqbÁð�][{xkXJiQZû
][H�ORQ�HPe¤JP]cäÁQ�Oogiw �+�,�-�-���!� ärl_gifXQ��XY[QÆçXJiQ�HKQ�t\gPQ�O�][t�ð�][{xkRJPQ��Rï |
âAfRQÇHKw\Y[k^gi][wxt.H&wxbZgPfRQÇçRJPwxäRY[Q�S%LqJPQ
eMf.LqJMLxe¯gPQTJP][hTQ�O6ä�lógifRQÇLqgiw\SoH�wqbÆgifRQ
bÅw\JiS

LRHJIEMPQRMPO�K@êdQ¤î^çRJPQ�HPHK][tR{�gPfXLjgÆgifXQ3bÅkRtXe¤gi][wxtp¹vSoLxçXH�gPfRQ�ã\QTJigiQTîTI+Lqt.O
gifRQ�eMfXLxJPL\e¯giQ�J
Q�giw�gPfRQ3H�gMLjgPQUOrì�Lqt.OWV|>F8XHJIRMJN�K�êÅQ¤î^çRJPQ�HPHi]ctX{3gif.Ljg�gifXQ!çXLq][JMH�HJIEMJN�K-LxtXOYHZNEMJI�K3LqJPQ
QTY[QTS_Q�t\gMHAwqb�gifXQ�HiQ¤g,¼í·�I\[]N^ì¯ïÁðXwxJ�][tXHKgPLxtXe¤QxVRgifXQ3wxk^gPçRk^gÆwqb �����������!� O^Q�HieTJi][äR][tR{
gifRQ3HiwxY[k^gP]cw\toçRJPQ�HiQTt�giQ�O@][t
ð�]c{\kRJPQ�û�êÅä.ì-êdí�]ÃgPf ¬���Æ�¡9ÉqìN]yH	®
LRHP^RMP^RMJ^�K�LEH*_�MP^RMP^�K�LRH+`5MP^RM(_.K�LEH+abMP^RMP^�K�LEHJcEMP^5M*_.K�LEHPd5MP^RMP^�K�LEH+e5MP^5MP^�K
VA>F8XH+`5MZc�K

ð<][JMH�g<íIQ�O^Q�HPe¤JP][ä.QNeTwxtXOR]ÃgP][wxtXHµw\t!gifXQIYyLqäÁQTY[][tR{u¹-wqb^gifXQIã\QTJigi]ye¤Q�H¤ïD(�eTeTwxJMO^][tR{Agiw7êÅ]ÅìMV
¹@e¤wx][tXeT]yO^Q�HIí�]cgif#¨Çí�fRQ�JiQÆgPfRQ!YyLjgKgPQTJA]yHAO^Q	�XtXQ�OE®
LRHJIEMPQRMPO�K�5JfTJRHJIEMJQRM+O�KË:
G�ãxQ�Jil�][t\gPQTJPtXLqYXãxQTJigiQTî�HifRw\kRYyO�ä.QZY[Lxä.Q�Y[Q�O7ärl7QTîRLxe¯gPY[l&wxtXQZHKgPLjgPQ2bÅw\JNQ�L\eMfoeMfXLqJMLxe¤è

giQTJ+®hg
} Ö �j�����������m�Mª��j�¯��«\��¬\���3�����Æ�x���¯¬\���¯�¤���M���T������«����\���¯¬x���M�T���M�µ��«r�¤���T�����\���¯¬Z���X4r�r¬���ª�ª\�^��������¼�ª��
���¤������¼�ª���¼\����¬\����§��N¬\�\�����\§-§��������r¬x����§\Àr�x�P�Ui�¢+jx��~A�P4r�\����������¡q�r�r�T§����3kÁ�[�T�I�!¬\�P4������������7�T�
�-¬\���3�����7�x���¯¬\���¯�¤����À
¥ Ö �Ë��«����l4�ª����<��«\�_�P�x�\���M��������� ! ö�ùDúDö�û�"#�� * $�1%' «r���3��«��7�����!�_�!�¯�T������§+�T� ! ö�ùDú[ö�û�"#�1%'  � � ! ö�ùDú[ö�û�"#�1%' Zm ��«����P�x�\���P��������� ý�ú[ï+ú[ö�"#��/+�*%' «�������«\�Z���T�!�Z�!�¯�T������§���� ý�ú�ï+ú[ö�"#�1%' 
ý�ú�ï+úDö�"+�*%' i�¢M±nkdÀ

o Ö �+��«���������ª����µ�[�T�!�M�m�i���+���q���i���r��ª����P�����P�@pv����¬+�c���!�P�m�P���
�K«r�¤�K���P���i� � �s��«��&�P�x�\���P���������
� å õ�" p �#���#q&%'	�ý�ú�ï�ú[ö�")q&% é � ¬\�M���P����¼^�M�I�-���P�N�����¤�����!�����µ��«\�A�[�T��� õ�" p �#���#q&% ¾�«\�P��� q



_�r1LEHZIEMPQRM+O'KË5o<[2�@F2�>5H+O�Ktsu_�5Zf
F�>4G�2�>F?EHJI�KvM�V�w42ux�>�@9J5HJI�KvM#;D0|@4G�@!;�2�>4GEHPQ�KË:

âAfRQTtµVqí�Q�LxORO�Lqg�S_w�H�gI�&çXLq][JMH<wxb.Q�O^{xQ�H�ä.QTg�íIQ�QTt�gifRQ�ã\QTJigi]ye¤Q�H�wxb.gPfR]yH<çXf�lrY[wx{\QTtrl%®

rtV|>F8XHJIRMJN�KË5�F�>4G�2�>F?EHJIEyJN�KË5�I\[]N;s�zE@F?.{1:

ê|zE@4?1{oJPQTçXJiQ�HKQ�t\gMHIgifRQ!ãjLqY[kRQ-wxb)�Rì¯ï
}2wjí�QTãxQ�JTV¤O^kXQ�giw&êd][]c]Åì¯VMí�QNe�LqtRtRwxg�LxORO-HikXeMf3LAçXLx]cJµäÁQ¤g�í�QTQ�t-g�íIw�ã\QTJigi]ye¤Q�HÁ]Ãb^LxOXO^][tR{

]ÃgZí�]cY[Y�eTJiQ�LjgPQ&Loe¤l^eTYcQ-gPfXLjgÆ][tXe¤Y[kXO^Q�H2LjgZYcQ�LxHKg2wxtRQ�Q�O^{\Q3wqb�gPfRQ&{\]cã\QTt
çRfrlrY[wx{xQ�trlqïXâ<w
Q¤î^çRJPQ�HPHÆgifR]yH!e¤w\tXO^]cgi][w\tµVµíIQ��XJMH�g&ORQ	�XtRQ�gPfRQ_Q¤îrgPQTtXO^Q�O1HKQTg3wqbAQ�O^{\Q�Hnm Êp¼ ärlÇgifXQ
JikRY[Q�H

@tV�~9>9C.L!>5HJIEMJN�K 5JfT>9C.L!>5HJIEMJN�KË:
@tV�~9>9C.L!>5HJIEMJN�K 5Jf�V|>F8EHJIEMJN�K�M�F�>4G�2!>4?EHJIEyZN�KË:
@tV�~9>9C.L!>5HJIEMJN�K 5Jf�V|>F8EHJNEMJI�K�M�F�>4G�2!>4?EHJIEyZN�KË:

âAfRQTt_í�Q�O^Q��XtRQ2gPfRQ�äX]ct.LqJPl3çRJPQ�O^]yeTLqgiQ�C|H[G�>�;F2�>9C 3|@4240�LxH�gifRQ�giJMLqtXHi]cgi][ãxQAe¤Y[w�HKkRJPQ
wqbI@tV >9C.L�>RVRLxtXOv]cS_çÁw\HiQ2gPfRQ3e¤w\tXHKgiJMLq][t�g

5ZfÁC|HDG�>!;F2�>4C,~[3|@42F0�HJIEM)N�K�Mv>9C.L�>bHJNEMJI�K�: H��;K

ð<][tXLxY[YclxV^íIQ�tRQTQ�O
giwoSoLxpxQ3HikRJPQ!gifXLqg7êd]c]ÅìAfXwxYyORHTï.ðRw\J2gif.LjgZí�Q3kXHiQ3gPfRQ3bÅw\Y[Ycwjí�][tR{
çRJiw\ç.w�HK]cgP]cw\t¥®

�����|±X���(�s³(���|°����-~�\�e[{A§E��{AZyab^�Y[Z�cF\7eqf�g�ê"kIl_m&ìP�)e[{EY e[{|§�t�^�a%kn��¤¦k��Ëa]g�^�}	~��]��~[ÍNZ]{�c
`_~�{%Y�ZyasZs~�{�tde[\_^d^+���!Z]rDe���^	{%a��
hWe	jÔaÅgA^	\_^�^J�4ZÅt	ayt*e¢tq�A�bcF\7e_fAgí~W}7ê"kIl_m&ìdÍNZya]g�aÅgA^dt�^�aIk ��~W}drD^�\	a"Zs`_^	tda]g�eFa1ZÅt*e \7~�~�ab^qY

as\_^_^+�
hW�QjÃaÅgA^	\_^d^P�4ZÅtwast�e�rD^�\	ab^J� z��pk � tq�A`qgoa]g�eFau^�rD^�\w§�r[^	\	ab^J�vZ]{¢k � ZÅtn\7^qeF`qg�e4�	��^u}q\7~�� z

Z]{ k ���

âAfR]yH�bdLxe¯gÆHKfRwjí2H�gifXLqgZe¤w\tXO^]cgi][wxt1êÅ][]Åì�][tvgifRQ&HKgPLqgiQ�S_QTt�g2wqb�gifXQ Ó+ñW/�/InÄçRJPwxäRY[Q�S
eTLqtväÁQ!Q�ö�kR][ãjLqY[QTt�giY[l7Q¤î^çRJPQ�HPHKQ�O�L\H�bÅwxY[Y[wjí2H	®

êÅ][] � ì�bÅwxJÆLqY[Y¥�1�.¬oLxtXOpÂd�ÿ­�VX]cb�kA�ÅÄ�� Æ[x.�.k�®4¹µêyx�l7��ì�� Â[É�]yH�tRwxg�QTS_ç^g�logifRQ�t
gifRQ�JiQZQ¤î^]yH�gMHNL3ã\QTJigiQTî�z�][tvkA�ÅÄ2HikXeMf_gPfXLjg�QTã\QTJPl�ã\QTJigiQ¤î�][t¢k|��Ä2][HNJiQ�LxeMfXLxäRY[Q�bÅJiw\S�z�][t
kA�ÅÄ�ï
X»QNeTwxtXHi]yO^QTJµç.Lq][JPH�ês�7lwÂmìÁbÅwxJ<í�fR]yeMf-HiwxS_Q�ã\QTJigiQ¤îÆ]yHsY[Lxä.Q�Y[Q�OZä�l-HKgPLjgPQ�Â�Lqg<eMfXLxJPL\e¯giQ�J

�iV�Hiw½gifXLqg#k|�ÅÄ+]yHotRwxg�Q�S_ç^g�lqï1(�bygiQ�J
çR]yeMp�][tR{½Lxt QTY[QTS_Q�t�gvzôwxbdkA�ÅÄmV�Lqt.O O^Q	�.tR][tR{
JiQ�LxeMfXLxäR][Yc]cg�l+wxb2ãxQTJigi]yeTQ�H!][t&k|��Ä_bÅJiw\S z1ärl»gifRQvçRJPQ�O^]ye�LjgiQvG!>�@!;[0|@t��x�>XVµíIQ�Q¤î^çRJPQ�HPH
êÅ][]]�Ãì�ärl_gifXQ3e¤wxt.H�gPJPLx]ct�g

5Zf]LEHZIEMPQRM+O'KvMWV�w42ÁG�>9@!;[0|@��'x�>5HJIEMJQRM+O�K�M ;[0A@4G�@!;F2!>4GEHPQ�K�M
<[2!@42�>5H+O'KvM�F�>4G92�>4?EHJI�KË:
���A�-���K�T����¾�«\�������¯�T�K¬x������ª������7�����T�Iª��¯����� � �T�r¬��¤���!����� � ÀR�x�\�i«7�P�x�\���M���������\���¤���Z�M��ª�ª��¯¬
È��¯�¤�K¬\���r�Tª����¨���M���������K�T���j����Ê�i ®q�r�r�T§��9�3kdÀ



âAfRQ2LqtXHií�QTJNHiQ¤gMH�bÅwxJ�gPfRQ2çRJPwx{\JPLxSÂO^Q�HieTJi][äÁQ�O�LqäÁwjãxQ�e¤w\JiJPQ�HiçÁwxtXO&giw!gPfRQ�HiwxY[k^gP]cw\tXH
wqb�gifRQ�Ó+ñW/�/NnüçRJPwxäRY[Q�S
ï4X1Q!í�][YcYµe�LqY[Ys]Ãg�åMgifRQ-äXL\HK]yeZçRJiw\{xJMLqS
ï�é
X»Q!eTLxt
kXHKQ �+�,�-�-���!� í�]cgif�gifRQ!ä.LxHi][eZçRJPwx{\JPLxSDgPwoHKw\Y[ãxQZHiSoLqY[YÁ][tXH�gMLqtXeTQ�H�wqb�gifXQ

Ó+ñW/�/In6çRJPwxäRY[Q�S
ï�`�LxJi{\QTJ�ORLqgPL2HiQ¤gMH¤VjHikXeMf&LxH�gifXQIw\tRQNO^Q�HieTJi][äÁQ�O-][td�rQ�e¯gi][w\td��VmJiQ�ö\kX]cJPQ
gifRQ�kXHiQAwqbsHKw\S_QNfRQ�kRJi]yHKgi]yeTH�Lqt.O&w\ç^gi][S_][h�Lqgi][wxtÆgiQ�eMfRtR]yö�kRQ�HTïF�rwxS_Q�wqb.gifRQ�HKQ�gPQ�eMfRtR]yö�kRQ�H
LqJPQ�tXwqgIeTwxS_çRY[Q¤gPQqVmgif.Ljg�]yH¤VxORw!tRwqgILxY[Ycwjí½k.H¤Vx{\QTtRQ�JPLxY[YclxV�gPw��XtXO_LxYcYRHiwxY[k^gP][wxtXHTï+X1Q2í�][Y[Y
O^]yHieTkXHiHIgPfRQTSÌ]ct�gifXQ-bÅwxY[Y[wjí�]ctX{&HKQ�e¯gP]cw\tXHTï

� LËÜAP¥V�Ü.ÝAàEP�U9U�á�ÚB8

�rwxS_QTgi][S_Q�H�gifRQ,Ó+ñW/�/In çRJiw\äRY[QTSÄbÅw\JNL-{x][ã\QTt&çXf�lrY[wx{\QTtrl3eTLxt�ä.Q�Hi][S_çRY[]��XQ�O!ärl�SoLqp�è
]ctX{v]cgMH!HKQTg ¬Çwqb�eMfXLxJPL\e¯giQ�JPHÆHiSoLqY[Y[QTJ�ïÁñ�b!ê"kIl_m*lq¼olQ¹Rì-]yH!Lvç.Q�JKbÅQ�e¯g&tXQ¤g�í�wxJPp+äRkR][Ycg-w\t
L_çRfrlrYcw\{xQ�t�læê"kIl_m*lw¨µì�gifRQ�tµVÁbÅwxJ�Lxt�l
HikRäXHiQ¤g��ówqbI¬XV�ê�kNlqm*l_¼ol7¹,½ �u¿,�.ìA]yH�wxärãr][wxkXHiY[l
L@çÁQTJibÅQ�e¤g-tXQ¤g�í�wxJPp+äRkR][YcgZwxtëê"kIl_m*lw¨�½ ¾-¿,�Rì¯ï-/�JPwxçÁw\Hi]cgi][wxtp��ä.Q�Y[wjí HKfRwjí2HTVÁbÅwxJ3HiwxS_Q
HKçÁQ�eT][LxYIeMfRw\]ye¤Qowxb���V�gPfXLjg�QTã\QTJPlæçÁQTJibÅQ�e¤g_tRQ¤g�í�wxJPpæäXkR][YÃg�wxt�ê�kNlqm*lq¨ÿ½ ¾�¿,� ì�eTLxtóäÁQ
Q¤îrgiQ�tXO^Q�O�gPw�L�tXQ¤g�í�wxJPp_äRkR][Ycg�w\t»ê�kNlqm*lq¨µì¯ï
ìIwxtXHi]yO^QTJ3LËçRfrl�Y[w\{xQTtrlóê�kNlqm*lq¨µì¯V�í�]cgPfÔ¨�®)© «í¬íµ ­�ï�X»QvHiLmlægifXLqg7LæeMfXLqJiè

Lxe¯gPQTJB�Ô�T¬Ë]yH�Z]{E^wtqt�^�{|a"Zse[�a]cb�gifRQ�JiQoQTî^][HKgPH&L+ç.Q�JKbÅQ�e¯g&tXQ¤g�í�wxJPpôê"kIl_m�l+��l7¹^ìÆäXkR][YÃg3w\t
ê"kIl_m*lw¨d½ ¾-¿'�# +¡ ìMïaðRw\J�][tXHKgPLxtXe¤QxV.][t
gifRQ�çRfrlrYcw\{xQ�t�l�wqbNð�][{xkRJPQ �rVÁgifXQ��XJMH�gÆwqb�gifXQ&g�í�w
eMfXLqJMLxe¤giQTJMH�]yH�]ctXQ�HPHKQ�t\gP]yLqY�ï�ñ�t�gPfRQ�çRfrlrYcw\{xQ�t�l!wxbÁñ�t.O^wqè�G�kRJPwxçÁQ�Lxt&YyLqtX{xkXLx{xQ�H�O^Q�HieTJi][äÁQ�O
]ct#�rQ�e¯gi][w\to��V%�\úF��eMfXLxJPL\e¯giQ�JPHIwxkRg2wqbË���[¡�LqJPQÆ]ctXQ�HPHKQ�t\gP]yLqY�ï

�����|±X���(�s³(���|°]¢\£-^+aaê"kIl_m�lq¨µìÌ�q^�e�f�g!§[��~_c4^�{A§(��ÍNZya]gn¨p®4©�«Ì¬�µ¶­X��e[{%Yn��^�aA¬4�-�q^Ìa]g�^
t	^+a-~Q}�Zyast�Z]{E^wtqt�^�{|a"Zse[�A`qg�e[\_eF`+a�^�\qt��X¤%gA^	\_^,^P�4ZÅtwastueN}q�!{E`�a"Zs~[{�¹!�E®9kÃ«Ì¬4�|µ ­Ãtw�A`qg�aÅgAe�a¥�
}	~[\n^	r[^	\w§�fA^	\y}	^q`+aN{%^+asÍ�~�\7Î7ê"kIl_m*lq¼olQ¹Rìn���!Z]��aI~[{+ê"kIl_m�lq¨�½ ¾�¿�¦�À+§qÀP¨ª© ìJ�Nê"kIl_m�l_¼ol7¹uÊn¹!�[ì
ZÅt�e�f�^�\y}	^q`�au{E^�a"Í�~[\7Îv�	�!Z]��a1~[{»ê"kIl_m*lw¨µì��

âAfR]yHNgPfRQTw\JiQ�S HifRwjí2HIgifXLqg�gifRQ3HiQ¤gMHÌ¼:][t
HKw\YckRgi][wxtXHNgiw7gPfRQ�Ó+ñW/�/InüçRJiw\äRY[QTSýbÅw\J
L+çRfrlrYcw\{xQ�t�l6ê�kNlqm*lq¨µì&LqJPQ_]yO^QTt�gi]ye�LqY�giwÇgifRQ@HiQ¤gMH ¼�][t»gifRQvHKw\Y[k^gi][wxt.H�gPw+gifXQ�HPLqS_Q
çRJiw\äRY[QTSCbÅwxJÆgPfRQ_HKSoLxYcY[Q�J2çRfrlrYcw\{xQ�t�l1ê"kIl_m�lq¨�½ ¾-¿�¦ÅÀP§qÀP¨ª© ì7ê¨LqYcgifRw\kR{xfÇgifRQ7bÅkRtXe¤gi][wxt.H�¹
]ct�gifXQ�HiQ3HKw\YckRgi][wxtXHILqJPQqVR{\QTtRQ�JPLxYcY[lxV�O^]�£sQTJPQTt�gMì¯ï
(2tRwxgifRQ�J�í�Lml!gPw!SoLqp\Q�LÆ{x][ã\QTt7çRfrl�Y[w\{xQTtrl!HiSoLqY[Y[QTJ�]yH�gPw3eMfRQ�eMp3í�fXQ¤gifXQTJ�]cg�fXLxH�Lxt

]ct�gPQTJPtXLqYsãxQ�JKgPQ¤îvz�HKkXeMf�gif.Ljg�LqY[YµY[Q�Lmã\Q�H�O^Q�HPe¤Q�tXO^][tR{�bÅJiw\SÈz@LxJiQ-YyLqäÁQTY[Q�O_][t@gPfRQ&HPLqS_Q
í�Lmlxï<ñ�tóð�][{xkRJPQ_øRV<bÅwxJ�]ct.H�gMLqtXeTQqV�gPfR]yH&eTwxtXO^]cgP]cw\tæfXwxYyORH!bÅw\J3gPfRQ�eTwxS_S_wxt»çXLxJiQ�t\g�wqb
Ö3û-LqtXO¢Ö,�rï^ñ�b�HKkXeMfvL&ã\QTJigiQTî*z_]yHNbÅwxkRt.OsVrgifRQ�t�í�QZJPQTS_wjã\Q2LqY[YÁ]ÃgMHAO^Q�HPe¤Q�tXORLqt�gMH�bÅJPwxS
gifRQ-gPJiQ�QqV.Hiw7gifXLqg�z_gikRJPtXH�][t�giw�L�Y[Q�Lqb�ïXâAfRQ-Y[Lxä.Q�Y[]ctX{&wqb)zo][t�gifRQ!JPQ�O^k.e¤Q�OvçRfrlrY[wx{\QTtrl
ê"k��sl_m �slw¨E�cìZ]yHZgifRQoHPLqS_Q�LxHZgPfRQoe¤w\S_S_wxtÇYyLqäÁQTY[][tR{owxbNgPfRQoO^Q�HPe¤Q�tXORLxt\gMHÆwqb�zË]ctægifXQ
{x][ãxQ�toçRfrlrYcw\{xQ�t�lxïrðXwxJA][tXHKgPLqt.e¤QqV�gifX][HAçXJiw^e¤Q�HiHNgikXJitXH�ð�][{xkXJiQZø7][t�giw&gifRQ!çXf�lrY[wx{\QTtrl7wqb
ð<][{\kRJiQn�rï
ñ�t_wxkRJ�í�wxJPp3w\t�gifRQ2çXf�lrY[wx{\QTtrl!wqbµñ�tXORwqè�G�kRJPwxçÁQ�Lxt�YyLqtX{xkXLx{xQ�H�í�]cgif��qø!YcQ�LmãxQ�H¤Vjí�Q

JiQ�ç.Q�LjgiQ�O�gifX][HIçRJPw^e¤Q�HPHNHiQTã\QTJMLqY^gP][S_Q�HTV�Lqt.O_JiQ�O^kXeTQ�O�gPfRQZ{\][ãxQTt7gPJiQ�Q2giw7L!gPJiQ�Q�í�]cgifÇûmú
YcQ�LmãxQ�H¤ï
G�ãxQ�Jil HiwxY[k^gi][w\tôgPwógPfRQíÓ+ñW/�/In:çRJPwxäXYcQ�S�bÅw\J@gPfRQ1çRJPkRtRQ�O­çRfrlrYcw\{xQ�t�lëeTLxt­äÁQ

Q¤îrgiQ�tXO^Q�O�gPw�L_HiwxY[k^gP][wxt_bÅw\JAgifRQ!w\Ji][{x][tXLxYXçRfrlrY[wx{\QTtrl%®



0000

11 D10C

01 A2B A1

Þ�ßÅà º3«Áº �ë�\«q�xª���§��M�j�jÀ

�����|±X���(�s³(���|°Y¬­£-^+a�ê�kNlqm*lq¨µì��q^,e�f�g!§[��~7c9^�{A§(�ËÍNZya]g�¨#®4©v«,¬ µ¶­X�Ëe[{EY!ê"k �slqm��slq¨E�[ì
�_^�a]g�^vfAg�§[��~_c4^�{A§T~F�+abe[Z]{%^qY }q\7~�� Zya*e[t�YF^	t�`	\wZs�q^qYTeF�q~�rD^(�®£�^�a�ê�k � l_m � l_¼#lQ¹ � ì��q^�e
f�^�\y}	^q`�a1{E^�a"Í�~[\7Î ���!Z]��a�~[{1ê"k �slqm��slq¨E�[ì��®¤EgA^	{ia]g�^�\7^*^J�4ZÅt	aytde�}q�!{E`�a"Zs~[{¢¹�}q\7~[�Èk�«o¬
a�~Ì­&ÍNZya]g,¹1½ �¯¨�¿�À �T¹��Etw�A`qg*a]g�e�a�ê"kIl_m*lq¼olQ¹RìuZÅtÌeuf�^�\y}	^q`�a-{%^+asÍ�~�\7Î����!Z]��a-~[{oê�kNlqm*lq¨µìn�

}2wjí�QTãxQ�J7gifR]yH_çRJPQTçXJiw^e¤Q�HiHi][tR{»][HotRwqg�eTwxS_çRY[QTgiQqV�]�ï QqïcV�gifRQ�JiQËSoLml6ä.QæL6HKw\Y[k^gi][wxt
giw½gPfRQÿÓ+ñW/�/Nn�çXJiw\äRY[QTS�HKkXeMf gPfXLjgv]cgPHoHiQ¤go¼ wqb3tRQ�í�Q�O^{\Q�H_í�][Y[Y2tRwxg�äÁQÇbÅwxkXtXO
LjbygiQ�J�çRJPkRtR][tR{�ãxQ�JKgP][eTQ�HTïrðXwxJ�][tXHKgPLxtXe¤QxV^gifRQ!çÁQTJibÅQ�e¤g2tRQ¤g�í�wxJPp_äRkR][Ycg�w\tvgifRQ!çRfrlrY[wx{\QTtrl
wqbZð�][{xkRJPQ@ø»][tóí�fR]yeMf6tXQTí Q�O^{xQ�H7eTwxtRtXQ�e¯g�Ø�í�]cgPfÔÖ3û+Lqt.O6í�]cgif�Ö,�Ëí�]cY[YItRwqg_äÁQ
{xQTtXQTJMLjgiQ�O@LqbygiQTJ,Ö3û!LqtXOoÖ���LxJiQ-JPQTS_wjã\Q�O�bÅJPwxS gPfRQ-giJPQTQxï

° L@±�ÜRÛ^á)±)O*L PaÜ'²qP�àÁÛ�³ÛPaÛ�´»Ý�Ü,µ�U�±�ÚZÞ·¶#U�U4P�ÚIÛ^á)±)O�¸IÛ;±�Û!P-U

âAfRQ�äXLxHi]ye3çRJPwx{\JPLxS ê��rQ�e¤gi][wxtí�\ìZeTLxtæäÁQ�][S_çRJiwjã\Q�O
kXHi][tR{1å¯çXLqJigi]yLxY[éoç.Q�JKbÅQ�e¯g!çRfrlrYcwxè
{xQTtXQ¤gi]ye�tXQ¤g�í�wxJPprHW
 L-{xQTtXQTJMLqY[][h�LjgP][wxt3wxbagifRQ_åPgPwqgPLxYyé-ãxQTJMHi]cw\t�wqbµgifX][H�e¤w\tXe¤Q�ç^g�ORQ	�XtRQ�O
]ct#�rQ�e¯gi][w\t �rï
`aQ¤g_ê"kIl_m�lq¨µìZä.Q_L�çRfrlrYcw\{xQ�t�lxV.í�]cgifí¨Ô®%©�«p¬oµ ­�ï�(�fAe[\	a"Zse[�¥f�^�\y}	^q`�anh�fAg�§[��~��

c4^�{%^+asZs`Qj�{%^+asÍ�~�\7Î2äXkR][YÃgIwxtogPfR]yHNçXf�lrY[wx{\QTtrl7][HIL�ö�kXL\O^JPkRçRY[Q2wqb�gifRQZbÅwxJPS ê"kIl_m*lq¼olQ¹RìMV
í�fRQTJPQ,¼�]yHIL&Hil�S_S_QTgiJP]yeI][JPJiQ�»XQ¤î^][ãxQAäR][tXLxJil�JiQ�YyLjgi][w\t7w\t¢k7VRLqt.O*¹7]yHIL3çXLxJKgP][LxYRSoLqçRè
çR][tR{+wqb�kª«ÿ¬
gPwÿ­üHKk.eMfægPfXLjg&gifRQ@ORwxSoLq][t»wqbu¹»eTwxt�gPLx]ct.H�© «�¬RV�LqtXO1e¤w\tXO^]cgi][w\tXH
êÅ]Åì�'µêÅ][][]yìabÅJPwxS��rQ�e¤gi][wxt��!LxJiQ2HPLjgP][HQ�XQ�Osï\ðRw\J�][tXHKgPLqt.e¤QqV�L!çXLqJigi]yLxY^ç.Q�JKbÅQ�e¯gItXQ¤g�í�wxJPp3äRkR][Ycg
wxt�gifRQ!çRfrlrY[wx{\QTtrl�wqb�ð<][{\kRJiQ7û!eTLxt�äÁQ3O^Q	�.tRQ�Ovärl

¼ �ÛÆ^ê"ÖnlwØ!ìql�ê�Ø,l_ÖÆìql�ê"×�lqÙ@ìqlmêsÙolq×�ì7É�l�¹*��¨

êdð�][{xkRJPQ-ú\ìMï
G�ãxQ�Jil�çXLxJKgP]yLqYsç.Q�JKbÅQ�e¯g2tRQTg�íIw\Jipoe�Lqt
äÁQ!Q¤îrgiQ�tXO^Q�O@giwoL7çÁQTJibÅQ�e¤g2tRQ¤g�í�wxJPp%®

�����|±X���(�s³(���|°º¹»£-^+a<ê�kNlqm*lq¨µì��_^�eufAg�§[��~_c9^	{|§(�)ÍNZya]g ¨#®9©o«�¬nµ ­S�'�-~�\�e[{|§uf�e�\	asZse��
f�^�\y}	^q`�a�{%^+asÍ�~�\7Î3ê�kNlqm*l_¼#lQ¹Rì����!Z]��a�~�{¢a]g�ZÅtËf�g!§[��~7c9^�{A§da]g�^�\7^,^J�4ZÅt	ayt�e�{¢^J�9ab^	{AtwZs~[{�¹!��~Q}
¹¢a�~Ìki«1¬�tq�A`qg�a]g�e�a�ê"kIl_m*lq¼olQ¹!�cìÌZÅt1e�fA^	\y}	^q`+a�{E^�a"Í�~[\7În���!Z]��a-~�{va]g�^ut�e[��^ËfAg�§[��~_c9^	{|§��
/�JPwxçÁw\Hi]ÃgP][wxt!ú2äÁQTY[wjí½HKfXwjí2H¤Vmwxt&gifRQAwqgPfRQTJ�fXLxtXOsVmgifXLqg�QTãxQ�JilÆçÁQTJibÅQ�e¯g�tRQTg�íIw\Jip-eTLxt

ä.Q�wxä^gMLq][tRQ�O!ärlÆQTîrgiQTt.O^][tR{ZLZçXLqJigi]yLxYxçÁQTJibÅQ�e¯g�tRQTg�íIw\Jip-HiLqgi]yHKbÅl�][tR{2LÆe¤Q�JKgMLq][t3e¤w\tXO^]cgi][w\tµV
Q¤î^çRJPQ�HPHKQ�OÇ][t+giQ�JiSoHÆwxb-åMQ�HiHiQTt�gi]yLxY�HKgPLqgiQ�HTï�é@`aQTgoê"kIl_m*lw¨µì�äÁQ_L@çXf�lrY[wx{\QTtrlqVÁí�]cgifi¨Ã®
©�«Ì¬dµ¶­�ïDX1Q�HPLml�gPfXLjg�L�HKgPLqgiQ1Ân�p­
]yHu^	tqt�^	{%asZse��Tí�]cgif3JPQ�HiçÁQ�e¯g<giw-L�eMfXLxJPL\e¯gPQTJ���� ¬



CA B D
1 0   10

ÞIßÅà º�¼Xº � �r�T�������Tª-�^�P���[�P�P�
�\�P��¾�����Éó¼�����ª������ ��«��Ç�\«q�xª���§��M�j�ë�T��6s��§��\���½¢Ç¾�����«Áâ ä
å[Ü¾½�çZ¿ Ý çqÜÀ¿1ç#½ Ý çwÜyænçBè Ý ç	Üyè�çWæ ÝBé çRÁ ä�Â.À

]Ãb<gifRQ�JiQ-QTîr]yHKgAg�íIw�O^]�£ÁQ�JiQ�t�gAY[Q�LmãxQ�HÄÃ U LqtXOTÃ | ][t © HikXeMf�gifXLqg,¨�êÀÃ U l#��ì��Á¨�êÀÃ | l-�rìI��ÂqïðRwxJZ][tXH�gMLqtXeTQqVX][tvgifXQ&çRfrlrY[wx{xQ�trlowqb�ð�][{xkRJPQ��Xê¨L\ìMV¥��gPLqgiQ �o][H�Q�HPHKQ�t�gi]yLqY�VRLqtXOp�rgPLjgPQ�H&û
LqtXO*�ÆLqJPQ�tXwqgTï�âAfRQTJPQI]yH�tRw-tRQ�Q�O�giw-kXHiQA][tRQ�HPHKQ�t�gi]yLqYrH�gMLjgPQ�H�giw!YyLxä.Q�Y�][t�giQ�Jit.LqYrãxQ�JKgP][eTQ�H�®

�����|±X���(�s³(���|°]Å\£-^+a�ê�kNlqm*lq¨µì,�_^,eufAg�§[��~_c4^�{A§(�NÍNZyaÅg ¨o®�©¢«�¬�µ¶­S�'��~[\�e[{|§�f�^�\y}	^q`�a
{%^+asÍ�~�\7Îvê"kIl_m*lq¼olQ¹ � ì*���!Z]��aÌ~[{ia]g�ZÅtÌfAg�§[��~_c4^�{A§oa]g�^�\7^�^J�4ZÅt	astdenfAe[\	a"Zse[�)��e_f4f%Z]{9c*¹Ã~Q}
k�« ¬�a�~d­�tw�A`_gpaÅgAe�a

Æ h�Ç��¥ÈE�]ÒB�Åc	j�ZÅt e�fAe[\	a"Zse[��f�^�\y}	^q`�au{E^�a"Í�~[\7Î¢�	�!Z]��a�~[{�aÅgA^nt�e��*^Ìf�g!§[��~7c9^�{A§(�
Æ ¹���ZÅt e[{í^J�9ab^	{AtqZs~�{ÿ~W}Ì¹�ab~ k�«o¬��1e�{%Y
Æ ¹sêszAl_��ìnZÅt ^wtqt�^�{|a"Zse[��ÍNZya]g#\_^wt�fA^_`+a�ab~n��Í�g�^�{%^�r[^	\�z�É�o©B�

ðRwxJ-][tXHKgPLxtXe¤QxVÁ]cbZê�kNlqm*l_¼ol7¹ � ìZ]yH�gPfRQ�ç.Q�JKbÅQ�e¯g!tRQTg�íIw\Jip
wqb�ð<][{\kRJiQ��Xê¨L\ìMVµgPfRQTtægifXQ
çXLqJigi]yLqYÁçÁQTJibÅQ�e¯gAtRQTg�íIw\Jip�wqb�ð<][{\kRJiQ��Xêdä.ì�HiLqgi]yHW�.Q�H�gPfRQ!e¤w\tXO^]cgi][wxt.H�wqb�gifR]yHIgifRQ�wxJPQTS L\H
ê"kIl_m*lq¼olQ¹RìMï�ñ�t½gifR]yH!ç.LqJigi]yLqY�çÁQTJibÅQ�e¤g&tRQTg�íIw\JipÁV�][tRQ�HiHiQTt�gi]yLxY�H�gMLjgiQ�H_û@LxtXOÃ�+LqJPQ_tRwxg
kXHKQ�O�bÅwxJ�YyLqäÁQTY[][tR{3][t�giQ�JitXLxYsãxQTJigi]yeTQ�HTï
/�JPwxçÁw\Hi]ÃgP][wxtXH�ø�LqtXOvú7HKfRwjí gPfXLjgAgPfRQ-çRJiw\äRY[QTSýwqb�e¤wxS_çXk^gi][tR{7L&çÁQTJibÅQ�e¤g�tRQTg�íIw\Jip

äRkR][Ycgowxt L1{x][ã\QTt çRfrlrYcw\{xQ�t�l½]yHoeTY[w\HiQTY[l6JPQTYyLjgPQ�Oógiw½gPfRQËçRJPwxäXYcQ�S%wqb3eTwxS_çRk^gP][tR{½L
çXLqJigi]yLqY�çÁQTJibÅQ�e¯g3tXQ¤g�í�wxJPp6ê"kIl_m*lq¼olQ¹RìZäRkR][YcgÆw\tËgPfR]yH-çRfrl�Y[w\{xQTtrl
HKk.eMfËgPfXLjgn¹µêyz|l7��ìZ]yH
Q�HPHKQ�t\gP]yLqYXí�]cgPf@JPQ�Hiç.Q�e¯g�giw��<bÅw\JAQTãxQ�Jil�][t�giQ�JitXLxYXã\QTJigiQ¤î�z_Lqt.OoQTã\QTJPl_eMfXLqJMLxe¤giQTJ��Pï^âAfXQ
HKQTgPH�¼ ][t+gifRQ�HiwxY[k^gi][w\tXH�giw@gifR]yHZS_wrOR]��ÁeTLjgP][wxtvwqb�gifXQ�çRJPwxäXYcQ�SCLxJiQ&][ORQTt�gi]yeTLxYµgiw�gifXQ
HKQTgPH�¼�][t»gifRQ�HKw\YckRgi][wxtXHZgPw
gifRQow\Ji][{\]ct.LqY�çRJiw\äRY[QTS�ê¨LqYcgifXwxkR{\fægPfRQ_bÅkRt.e¯gi][w\tXH�¹æLxJiQxV
{xQTtXQTJMLqY[Y[lqV�OR]�£sQTJPQTt�g¯ìMï
ñ�t@gPfRQ!çRfrlrYcw\{xQ�t�l�wxb�ñ�tXORwqè�G�kRJPwxçÁQ�LxtoYyLqtR{\kXLq{\Q�H�O^Q�HPe¤JP][ä.Q�Oo][to�^Q�e¯gP][wxto�rVA�Rû-wxkRg

wqb�gifRQd�jø7HKgPLqgiQ�H�LxJiQ-tRwxg2Q�HPHKQ�t�gi]yLqYÁí�]cgifvJiQ�HKçÁQ�e¤g�giw_Lqtrlowxb�]cgPH�Q�HiHiQTt�gi]yLxYseMf.LqJMLxe¯gPQTJMH¤ï
â�wvLxORLxç^g�gPfRQ�ä.LxHi][e3çRJiw\{xJMLqS ê"�rQ�e¯gP]cw\t.�\ì2giw@gifRQ7S_w^O^]��.eTLqgi][wxt
wxb�gifRQ�çRJPwxäRY[Q�S

O^Q�HPe¤JP][ä.Q�O@LqäÁwjãxQxVRíIQ-JPQTçRYyL\e¤Q
_�r1LEHZIEMPQRM+O'KË5o<[2�@F2�>5H+O�Ktsu_�5Zf

F�>4G�2�>F?EHJI�KvM�V�w42ux�>�@9J5HJI�KvM#;D0|@4G�@!;�2�>4GEHPQ�KË:
í�]ÃgPf@gPfRQ!JPkRY[Q



B

2

A

1

DC

2

1 3 2 3
A

3
B DC

1 3 2

Ü �DÝ Ü ¼!Ý
ÞIßÅà º�ÊXº � �^�P���c�M�P���\�P��¾�����É Ü �DÝK�R����¬o�&���T��������ªµ�^�P���c�M�P���\�P��¾�����É Ü ¼!Ý���¼\�K�T���\�¯¬��c�����=�����q���
©µ�����^�������������G�qÀ

r&LEHJIEMPQ5M+O�KË5�>A<�<F>�V!2%HF@�x;~!<[2�@42�>bHPQ5M+O'Kts]_È5Jf
F�>4G�2�>F?EHJI�KvM�V�w42ux�>�@9J5HJI�KvM#;D0|@4G�@!;�2�>4GEHPQ�KË:

í�fRQTJPQ�>�<�<F>�V�2|HF@�x <[2�@42�>&]yH�O^Q��XtRQ�O�ärl_gPfRQ!JPkRY[Q

>�<�<F>�V�2|HF@�x;~�<D2�@42�>5HZQRM+O,K�5ZfÁJRHZIEMPQRM+O'KvM#;[0|@FG�@!;F2�>FGEHPQ�KvM
JRHJI�_�MJQRM+O�KvMWIÌË-Í�I�_�MÎF!>4G�2�>4?RHJIEyJI�_1KË:

Ï Ð Sòá#Ñ�áKÞ�P�Ò*±�ÚZÞSÒ&ÓæÝ�Ú®Ô�ß�PµÜÕ¸IÛrÜ'±�Û!Pv8RÖ

z�Q�e�LqY[Y�gPfXLjgÇLôç.Q�JKbÅQ�e¯g
tRQ¤g�í�wxJPp äRkR][Ycg�w\t�LôçRfrl�Y[w\{xQTtrl/ê"kIl_m*lw¨µìo]yH
Lëö\k.LxO^JPkRçRY[Q
ê"kIl_m*lq¼olQ¹Rì�HPLjgi]yHKbÅlr]ctX{�eTwxtXOR]ÃgP][wxtXH-êÅ]Åìb'sêÅ][][]Åì�bÅJPwxSã�rQ�e¯gi][w\t#�^ïXñ�b�ê"kIl_m�l_¼ol7¹^ì�HPLjgP]yHW�XQ�H
gifRQ��XJMHKg�g�í�w�wqb�gifRQ�HKQ!eTwxtXO^]cgP]cw\tXHTVrí�Q-í�][YcYµe�LqY[Ys]Ãg2Lxtíe�� �*~[t	a¥fA^	\y}	^q`+au{%^+asÍ�~�\7Îmï

âAfRQ�O^][ã�]yO^QTè�LxtXOrè�e¤w\tXö�kRQTJ�LxçRçRJPw\L\eMf3íIQAkXHiQA]yH<ä.LxHiQ�O�wxt�gifRQ�bÅwxY[Y[wjí�][tR{AbdLxe¤g�®x]cb�VjbÅw\J
Q�LxeMfT�o��¬XV�ê"kIl_m*lq¼   l7¹   ì�]yH�LxtËLqY[S_w\HKg2çÁQTJibÅQ�e¯g-tRQTg�íIw\Jip�äRkR][YcgZwxtôê"kIl_m*lw¨d½ �1¿'�# +¡ ì
gifRQ�tÇê"kIl_m*l�×   ¼   l3×   ¹   ì�]yH�LqtoLxYcS_w�H�g�çÁQTJibÅQ�e¯gItRQ¤g�í�wxJPp&äRkX]cYcg�wxtÇê�kNlqm*lq¨µì¯ï\ñ�t_ãr][QTí
wqb�gifR]yH2bdLxe¯g�VÁHiwxY[k^gP]cw\tXHIgiw_gPfRQdÓÇñW/�/Nn/çXJiw\äRY[QTSÌe�Lqt+äÁQ3{xQ�tRQTJMLjgPQ�Ovärlv�.tXO^][tR{oHikXeMf
tRQ¤g�í�wxJPp^HIê�kNlqm*l_¼   lQ¹   ì�bÅwxJ�LqY[Y^eMfXLxJPL\e¯giQ�JPH��!Lqt.O�eMfRQ�eMpr]ctX{�gifXLqg2ê"kIl_m*l ×   ¼   l ×   ¹   ì
HiLqgi]yHW�.Q�HAe¤w\tXO^]cgi][wxt.HZêd]c][]Åì�LxtXO1êÅ][ãRìMï
/�JPwxçÁw\Hi]ÃgP][wxt¦�óäÁQTY[wjí HifRwjí2HogPfXLjgvgifX][H�çRJPw^e¤Q�HPHveTLqt�{xQ�tRQTJMLjgPQËQTã\QTJPl �dZ]{|Z]�*e��

HKw\YckRgi][wxt�
òQTã\QTJPl&tRQTg�íIw\Jip+ê�kNlqm*l_¼ol7¹^ìN][t@í�fR]yeMf_gPfRQ!HKQTg�¼ wqb<tRQTí�Q�O^{\Q�HAeTLxtRtRwqgAäÁQ
JiQ�çRYyLxe¤Q�Ooärlo]cgPHAçXJiw\ç.Q�JAHikRäXHiQ¤g2í�]cgPfRwxk^g�ãr][wxYyLjgP][tR{&e¤w\tXO^]cgi][w\tËêÅ][]ÅìMï

�����|±X���(�s³(���|°YØ­£-^+a3ê"kIl_m�l_¼ol7¹^ì#�q^peí��Z]{AZ]��e[��e�� ��~Dt	aufA^	\y}	^q`+a�{%^+a"Í�~[\7Îi���!Z]��a ~�{
ê"kIl_m*lw¨µì��
��~[\ ^�rD^�\w§B���o¬;�uaÅgA^	\7^�^P�FZÅt	ast e���Z]{AZ]��e[��e�� �*~[t	a�fA^�\y}	^_`+a�{%^+asÍ�~�\7Î
ê"kIl_m*lq¼� �lQ¹Ì½ �u¿'�# +¡ ìÈ���!Z]��au~[{æê�kNlqm*lq¨�½ ¾-¿'�# +¡ ì�tw�A`qg#a]g�eFab×  �Ù4À ¼U ��Á¼��



â�w
e¤w\S_çRk^giQ_LxYcS_w�H�gZç.Q�JKbÅQ�e¯g3tRQTg�íIw\Jip^H7ê"kIl_m*lq¼� �lQ¹� �ì�bÅw\J!Q�LxeMf»eMfXLqJMLxe¤giQ�JÚ�XVaí�Q
kXHKQ�gPfRQAäXLxHi]ye�çRJPwx{\JPLxS�í�]cgifXwxk^g�gifRQ�O^Q��XtR]cgi][w\t3wqbECAH[G�>!;F2!>9C 3A@4240&LqtXO�í�]cgifRw\k^g�e¤wxtRè
H�gPJPLx]ct�g�Hn�;K�ïFX1QZeTLxt��XtXO@LqY[Y.HikXeMf_tRQTg�íIw\Jip^H�kXHi][tR{!gPfRQ�;.w�z�39=�2�>T@�x�xÛÆFÉ-HKgPLqgiQ�S_QTt�g
wqb �+�,�-�-���!� ï,}�wjíIQ�ãxQTJ�VqgPfRQTJPQ�SoLml7ä.QÆS_wxJPQ�gPfXLqtow\tRQ-HKkXeMf@tRQ¤g�í�wxJPp�í�]cgPf_gifRQ-HPLqS_Q
HKQTg�¼ wxbNtRQ�íÄQ�O^{\Q�HZí�fRQTJPQ3gPfRQ�Y[Lxä.Q�Y[]ctX{\Hu¹
wqb�gPfRQ�ã\QTJigi]ye¤Q�H2O^]�£sQTJ+·Áí�Q�LxJiQ�wxtRY[lv]ctRè
giQTJPQ�HKgiQ�O
][t
HiwxY[k^gP][wxtXH�í�]cgif+O^]�£sQTJPQTt�g�HKQTgPH�wqb�tRQTíüQ�OR{xQ�HTïÁðXwxJ�gPfR]yH�JPQ�LxHiwxtaVRíIQ3í�JPwqgPQ
L&HPe¤JP]cçRgNgif.Ljg�eTLqY[YyH �+�,�-�-���!� JiQ�ç.Q�LjgiQ�O^Y[l&gPw7eTwxS_çRkRgiQ2w\tRQZãjLxYckXQ2wqb�¼:Ljg�L!gi][S_Qxï�â<w
QTtXHikRJPQ�gifXLqgIQ�ãxQTJPl&tXQ¤îrgu¼   e¤wxS_çXk^giQ�O�ä�l �+�,�-�-���!� ]yHNOR]�£sQTJPQTt�g�bÅJPwxSDgifXQZHiQ¤gPH�e¤w\S�è
çRk^giQ�O+HKw�bdLxJTV.íIQ3L\ORO
LqçRçRJPwxçXJi]yLjgPQÆeTwxtXHKgiJMLq][t�gPHIgPw�gifRQ3çXJiw\{xJMLqS Ljg2Q�ãxQ�Jil�]ÃgPQTJMLjgP]cw\tµï
ðRwxJ&]ct.H�gMLqtXeTQqV�]cb�gifRQ��.JPHKg&eTLxYcY�gPw �+�,�-�-���!� çRJPw^O^kXe¤Q�H®V|>F8EH*_�M+`�K�MWV|>F8XHPa5MJc�K7gifRQ�t
gifRQ3eTwxtXHKgiJMLq][t�g
5ZfºV|>�8XH*_�M+`'KvMWV|>F8EH+a5MJc�K�:
í�]cY[Y�äÁQoLxORO^Q�OægiwvgifRQ_çXJiw\{xJMLqS�í�fRQ�t �+�,�-�-�A��� ]yH!eTLxY[YcQ�O
bÅwxJ-gPfRQoHiQ�e¤w\tXOËgi][S_QqV�Hiw
gifXLqg �+�,�-�-���!� í�]cY[Y\tRwjí6e¤w\S_çRk^giQILqt&LxtXHKí�QTJ�HKQTg<gPfXLjg�O^wrQ�H<tRwxg�e¤w\t�gPLq][tdÆ*VA>F8XH*_�MP`�KvM
VA>F8XH+a5MZc�KFÉ�ïµâ<wËe¤w\S_çRk^giQoLxY[Y�S_]ctX]cSoLxY�LxY[S_w\HKgÆçÁQTJibÅQ�e¤g�tRQTg�íIw\Jip^H-í�]cgif½Ljg�S_w\HKgd�F�
tRQTíüQ�O^{\Q�HTVRíIQ!HKgPLxJKg�í�]cgif�zE@F?.{,Í�^�LqtXOv][tXe¤JPQTS_Q�t�g5zE@4?1{oärlÇû-kRt�gP]cYµ]cg2JPQ�L\eMfRQ�H1�Áï
âAfRQ�ãxQ�Ji]��.e�Ljgi][w\t2wqb^e¤w\tXO^]cgi][wxt.H�êd][]c]Åì.LqtXO_êd][ã^ìXbÅw\JµgifRQNtRQ¤g�í�wxJPp^H�ê"kIl_m*l�×   ¼   l3×   ¹   ì

{xQTtXQTJMLjgiQ�O-bÅJPwxSÄgPfRQ�LqY[S_w\HKg�çÁQTJibÅQ�e¯g�tRQTg�íIw\Jip^H�ê"kIl_m*lq¼� �l7¹� Tì<]yH�ç.Q�JKbÅw\JiS_Q�O!ärl �������
Û
����� çRJiw\{xJMLqSoHTï
âAfR]yH�O^][ã�]yO^QTè�LxtXOrè�e¤w\tXö�kRQTJAH�gPJPLqgiQ�{xl�e�Lqt
äÁQ3Q¤îrgiQ�tXO^Q�OvgiwoçXLxJKgP]yLqYµtRQTg�íIw\Jip^H!ê"�^Q�e¯è

gi][wxt+úxìI][tvL�HKgiJMLq][{xf�gibÅwxJPí�LxJPO�íALmlqï

Ü Ý :�PÞ¶TÑNÝ�O�ß2Û^á�Ý�ÚB±�Ü,Öàß�áQU\Û^Ý�Ü,Ö ÝE²æÛ�:,P ÙxÚÆÞ2Ý5Ò�¶vß�ÜXÝNV�Pv±�Ú
á ±�ÚB8�ß9±58IP�U

X»Q�fXLmãxQ�LqçRçXYc][Q�O�gPfRQAe¤wxS_çXk^gPLqgi][wxtXLxYqS_Q¤gPfRw^ORH�O^Q�HPe¤JP][ä.Q�O3LqäÁwjãxQ�gPw�gPfRQ�çRfrl�Y[w\{xQTtrlZwqb
ñ�tXO^wqè�G�kXJiw\ç.Q�Lqt3YyLqtX{xkXLx{xQ�HagifXLqg�í�L\H<{\QTtRQ�JPLqgiQ�O&LqkRgiwxSoLqgi]yeTLxY[Ycl�÷�û�¡jù^wxt�gifRQAäXL\HK]yH<wqbsL
ORLjgMLxHiQ¤g�LxHPHKQ�S�äXYcQ�O-ärl�uZwxtXLxY[O�z�][tR{xQALqt.Od(�tRt_â<LmlrY[wxJ�V�í�fXw-LxJiQ�Hiç.Q�e¤]yLqY[]yHKgPHa][t7ñ�tXO^wxè
G�kRJPwxçÁQ�LxtófR]yHKgiwxJP]yeTLxYIY[][tR{xkX][HKgi]ye�H¤V�í�]ÃgPfógPfRQÇLxORã�]yeTQ�wxbÆwxgifRQ�JoHKçÁQ�eT][LxY[][HKg7eTwxY[Y[Q�Lx{xkRQ�H¤ï
ð<][{\kRJiQ¢�+HKfRwjí2H!gifRQ@giJPQTQËê�kNlqm&ì3wxbAgifR]yH3çXf�lrY[wx{\QTtrlqïañ�gMH&Y[Q�LmãxQ�H-eTwxJPJiQ�HKçÁwxtXOægPwÇgifXQ
bÅwxY[Y[wjí�]ctX{ �jø�ñ�tXO^wxè�GNkRJiw\ç.Q�LqtoYyLxtR{xkXLx{xQ�H	®;}2]cgKgP]cgiQ�êÀ}2ñKì¯V.`akXã�]yLxtæêd`�$Zì¯V.`al^e¤]yLxtæêd`.â!ìMV
â�w^eMfXLxJi]yLqto( ê¨â�(ÆìMVµâ�w^eMfXLxJi]yLxtTã=êdâSã�ìMVsW�Q�OR][e@êÅWZG�ìMV¥(2ã\Q�HKgPLqt6ê"(�W-ìMV¯äZYyOo/�QTJMHK]yLqt
ês/NG�ìMV|ìIYyLxHPHK]ye�LqY|(�JiS_Q�tR]yLqtÇê"(�z�ì¯V|(2tXeT][QTt�gSåÆJPQTQ�pÇê�å�æ3ì¯VX`�LjgP][tæêd`�(Zì¯V�äÆHie�Lqtæê-ä��RìMV
$2S7äRJi]yLxt ês$�ÓæìMVÄåÆwxgifR]yeËê$åçä-ìMVÄäZYyOón�wxJMHKQ»ê$äÆnÆìMVÄäZYyOóGNtR{xY[]yHKfòê-äÆGIìMVÄäZYyO�}�][{xf
åÆQTJPSoLqt­ê-ä�å!ìMVÚäZYyO½ñ�JP]yHKfüê$äZñKìMVNX1QTYyHif�êyX­GIìMVÄäZYyO¦ìIf�kXJPeMf¦�rYyLmãxwxtX][e+ê-änìAìMVÄäZYyO
/�JPkXHiHi]yLqt ê"/Nz�ì¯VN`a]cgifrkXLxtR]yLqt­ê¨`añKìMVN`<LjgPã�]yLxt­êd`^â2ì¯VILqtXO&(2Y[äXLxtR]yLqt­ê"(�`<ì¯ï�(2Y[Y�gifXQ�HiQ
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Z]yH�çRJPwqgPwqèQìIQTYcgi]yeqV�JPQ�e¤w\tXHKgiJPkXe¯gPQ�O3ärl&eTwxS_çXLxJi]yHiwxt-wqbväZYyO3ñ�JP][Hif&LxtXO
X»Q�Y[Hifµï�âAfRQ�çÁw\Hi]cgi][wxtÇwxbIQ�ãxQTJPl+][t�giQTJPtXLxY�ã\QTJigiQTîËLq{\Lx][tXH�gZgifRQ�gP][S_Q&Y[][tRQ7eTwxJPJiQ�HKçÁwxt.ORH
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giw!gPfRQ2gP]cS_QAçÁQTJP][wrO7í�fRQ�t_gifXQ�e¤w\JiJPQ�Hiç.w\tXO^][tR{-çRJPwqgPwxYyLqtR{\kXLq{\QIHiçRY[]cg�kRç_][t\gPw3ORLqkX{xf�giQ�J
Y[LxtR{xk.Lq{xQ�H¤VrQ�L\eMfvHiçÁwxpxQ�t@ärl�L�O^]�£sQTJPQTt�g2HKçÁQTQ�eMfveTwxS_S7kRtR]cg�lqï
âAfRQTJPQ_LqJPQ��9�[¡
eMfXLxJPL\e¯gPQTJMHZ][t»gifX][H-çXf�lrY[wx{\QTtrlqï éGäZk^g3wqbÌ�9��¡
eMfXLqJMLxe¤giQTJMHTV��F�vLqJPQ

çRfRwxtXwxY[wx{\][e�LqY�eMfXLqJMLxe¤giQTJMHÆQTtXeTw^O^][tR{
JiQ�{xkRYyLqJ-HiwxkRtXO1eMfXLxtR{xQ�HZgifXLqg&fXLmãxQ�w^eTeTkRJPJiQ�OË][t
gifRQIçRJiQ�fR]yH�gPwxJPl�wxbRãmLxJi][w\kXHµYyLqtR{\kXLq{\Q�HTVqû�ú�LxJiQNS_wxJPçRfRwxY[w\{x]yeTLxY�eMfXLxJPL\e¯gPQTJMHµQTtXeTw^O^][tR{2O^Q¤è
gPLq][YyH<wqbX][t!»XQ�e¯gP]cw\t@êÅw\JTVq][t�wxtRQAeTL\HKQxVmí�wxJMO!bÅw\JiSoLqgi][wxtÁìMV�LxtXO��F�F�ZLqJPQIY[QTîr]ye�LqY\eMf.LqJMLxe¯gPQTJMH
O^Q	�XtXQ�OvärloS_Q�LxtR][tR{\HIwxt
L�äXLxHi]ye�í�wxJMOoY[]yHKgTï
âAfRQ��!Ó�äÆuZGI`�� çRJPwx{\JPLxS�kXHiQ�Oògiwó{\QTtRQ�JPLqgiQ+çÁQTJibÅQ�e¤gvtRQTg�íIw\Jip^H_äXkR][YÃg�wxtògPfR]yH

çRfrl�Y[w\{xQTtrlæ]ct.e¤wxJPçÁwxJMLjgiQ�O1HKQ�ãxQTJMLqY�O^wxSoLx][t^è�HiçÁQ�e¤]��.e�eTwxtXHKgiJMLq][t�gPHTïRäZtRQ�wqb2gPfRQ�HiQ
e¤wxtRè
H�gPJPLx]ct�gMH-çRJiw\fR][äR]cgPHÆtRQ�íDQ�O^{xQ�H!][tXe¤]yO^Q�t\g-í�]cgif1W�QTJigiQTîi�qø+LqtXO»]cgPH3ORQ�HPe¤QTt.ORLqt�gPH�·agPfR]yH
e¤wxt.H�gPJPLx]ct�g3]yH�õ�k.H�gP]��.Q�O6ärl»gifXQobdLxe¤g�gPfXLjg7gifXQ@YyLqäÁQTY[][tR{\H-wxb�gifRQvY[Q�Lmã\Q�Hç}�ñMV�`�$ LxtXO
`.â/LxJiQ7å¤O^]yHÅõ�w\][t\g�V é-][t_gPfRQT][JIQ�HPHKQ�t\gP]yLqYXç.LqJigPHTV\bÅJPwxS=gifXQZYyLqäÁQTY[][tR{�H�wqbagPfRQZwxgifRQ�JIY[Q�LmãxQ�HTï
ä�gifRQ�J&e¤w\tXH�gPJPLx][t\gMH-çRJPwxfR][äR]cg!e¤wxt�gMLxe¯gMH!äÁQ¤g�í�QTQTt6HiçÁQ�e¤]��.e�ç.Lq][JPHÆwxbAYyLxtR{xkXLx{xQ�HZí�fX][eMfaV
íIQZp�tXwjí-V\í�QTJPQ�HKçÁwxp\QTt@Lqg�O^]�£sQTJPQTt�g�gP]cS_Q�H¤ï�ðRwxJ�][tXHKgPLqt.e¤QqV,äZYyO�/�JPkXHiHi]yLqt
êÅW�Q�JKgPQ¤îÇû+��ì
e¤wxkXY[O@tRwqg2äÁQ!][tveTwxt�gPL\e¯g�í�]cgifvçRJPwqgiwxèWìIQ�Ycgi]ye3êÅW�Q�JKgPQ¤îo�F
\ì¯ï
$2tXO^Q�J&gPfRQ�HiQ�eTwxtXHKgiJMLq][t�gPHTV�í�QofXLmã\Q_bÅwxkRt.O½gif.Ljg&gPfRQTJPQ�LxJiQ@tRwæHiwxY[k^gP]cw\tXH-gPwÇgifXQ

Ó+ñW/�/InDçXJiw\äRY[QTS í�]cgifæbÅQTí�QTJ-gif.Lqt½ú@tXQTíÂäX][OR]cJPQ�e¤gi][wxt.LqYaQ�O^{xQ�H¤ï�âAfRQ�JiQ�]yHÆwxtRY[l
wxtXQ
HKw\YckRgi][wxtoí�]cgPf
ú�tRQ�í�Q�O^{xQ�H	®
êÄë �N¬\�������M§��T�K¬Æ��«\��£T°��i«��T�K���i���P���<��«��T�a�K��Ém�����j���2���M�P�����j�<�Æ�\ª������\ª����K«r�¤�K���P���i���M�q¬x���\§2����¬
�r�¤�K��ª�ª��Mªs¬x�M�m�Mª����\�!�M�j�¯À
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ñ�tæLxOXO^]cgi][wxt+gPwvgifRQ�çRfrlrY[wx{xQ�trl�wxb�ð�][{xkRJPQ*�rVsí�Q_e¤w\tXHK]yO^Q�JiQ�O
]cgPHÆS_w^O^]��.eTLqgi][wxt+][t
í�fR]yeMf»L\ORO^]cgi][wxt.LqY�]ct�gPQTJPtXLqY�ãxQ�JKgP]ye¤Q�H-LxJiQ�][t�giJPwrORkXe¤Q�O9
 w\tRQ7ãxQTJigiQTîË][tËgPfRQoS_]yORO^Y[Q�wqb
QTãxQ�JilëQ�OR{xQqï�âAfR]yH�Q¤îrgiQ�tXHK][w\tòJiQ�»XQ�e¤gPH@gifRQ»ç.w�HiHi][äR][Y[]Ãg�l½wxb&LqtXeTQ�HKgiJMLqYZY[LxtR{xk.Lq{xQ�H_tRwxg
JiQ�çRJiQ�HKQ�t�giQ�OË][tÇgifXQ_wxJP]c{\][tXLqYaçXf�lrY[wx{\QTtrlqVµLqt.OË]cg-í�L\HZk.HKQ�OæL\HÆgifRQ_HKgPLqJigi][tR{�ç.w\][t\g!][t
gifRQÆíIw\Jip7JPQTçÁwxJigiQ�O�][tË÷���ù�ï^âAfRQÆe�LqYye¤kXY[Lqgi][wxt.H�ORQ�HPe¤JP]cäÁQ�O�][t_gPfXLjgAçXLxç.Q�J�LxJiQ2Y[][S_]cgiQ�O3gPw
gifRQ!eTL\HKQÆí�fRQ�t�tRQ�í Q�OR{xQ�HALxJiQÆ][tXHKQ�JKgPQ�O_äÁQ¤g�í�QTQ�tvL\ORO^]cgi][w\tXLqY.ãxQTJigi]yeTQ�HIwxtRY[lqï^n�LxprfRY[QTf
þmÿ����b�µbÅwxkRt.OÔ�ÇHiwxY[k^gP]cw\tXH-í�]cgifóú
tXQTí Q�OR{xQ�H3gifXLqg7HPLjgP][HKbÅlÇgPfR]yH3JPQ�HKgiJP]ye¯gi][w\tæLqt.O6LqJPQ
fR]yH�gPwxJP][e�LqY[Y[l�çXY[LxkXHi]cäXYcQxïRâ�w_bdL\e¤][Y[]cgPLjgPQÆeTwxS_çXLxJi]yHiwxtoí�]cgPf
gifXLqg�íIw\JipÁVXí�Q3][tXeTYck.O^Q�O�gifXQ
HiLxS_QZJPQ�HKgiJP]ye¯gi][w\to][t@wxkXJ�çRJiw\{xJMLqS
ï
ðRwxJIgifXQZS_w^O^]��XQ�O_çRJPwxäRY[QTS
V\íIQÆfXLmãxQZe¤wxS_çXk^giQ�OÇûxûÆHKw\Y[k^gi][wxt.H�í�]cgif�ú&tRQTí­Q�O^{\Q�H�·

íIQ7bÅwxkXtXOæLxS_wxtR{@gifRQ�S�gifXQv�@HiwxY[k^gP]cw\tXH�bÅJPwxS ÷ �mù¨V�LxtXOËLxY[Hiw@w\tRQ�wqgPfRQTJ-fR]yHKgiwxJP]yeTLxYcY[l
çRYyLqkXHi][äRY[Q2HKw\YckRgi][wxtµïrâAfR]yHIHiwxY[k^gP][wxt_]yHNã\QTJPl_e¤Y[w\HiQ�giw�gifXQ!újè�Q�O^{xQÆHKw\Y[k^gi][wxt7bÅw\JIgPfRQÆçRfrl\è
Ycw\{xQ�t�l�wxb�ð�][{xkRJPQ���ï
â�wÇHikRS kRçµV<gifRQve¤wxY[Y[Q�e¤gi][wxtæwqb2e¤w\tjõ�Q�e¤gikRJPQ�H�LqäÁwxk^g&gifRQoQ�ãxw\YckRgi][wxtXLxJil+fX][HKgiw\JilËwqb

ñ�tXO^wqè�G�kXJiw\ç.Q�Lqt1YyLqtR{\kXLq{\Q�H-{xQ�tRQTJMLjgPQ�O1][t½wxkXJ&Q¤î^çÁQTJP][S_QTt�gPH!]yH!JP]yeMfRQTJ3gifXLxt6í�fXLjg7]yH
bÅwxkRtXOË][t6÷ �mù�][t+g�í�w@íALml^H¤ïsð<][JMH�g�V.í�Q�LxJiJP][ãxQ�OvLjg!HiQTãxQ�JPLxYafR]yHKgiwxJP]yeTLxYcY[l�çRYyLqk.HK][äRY[Q-ç.Q�JKè
bÅQ�e¯g_tRQTg�íIw\Jip^H7äRkR][Ycg�w\tógPfRQ
çRfrlrYcw\{xQ�t�l1wxbÆð�][{xkRJPQo�Çí�]cgifRw\k^goLxORO^]cgP]cw\tXLqYIãxQ�JKgP][eTQ�H�·
gifR]yH!tRQTg�íIw\JipËí�L\H!tRwqg&HKgik.O^][Q�O1][tËgPfRQoQ�LqJPYc][Q�JÆí�wxJPpËLqg&LqY[Y�ï��rQ�eTwxtXOsV<íIQ�bÅw\kRtXO1wxtXQ
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JiQ�LxHiwxt@í�frl@gifR]yHAtRQTg�íIw\Jip@eTwxkRYyO�tRwqg2äÁQ!{xQ�tRQTJMLjgPQ�O�ärl�n�LxprfRY[QTfÇþmÿ��[�b�^]yH�gif.Ljg�gifXQ�HiQ
Lqk^gPfRwxJMH<HKgPLxJKgPQ�O3gifRQ�]cJ�e¤w\S_çRk^gMLjgi][w\tXHµí�]cgif7L�SoLqõ�wxJ<Hi][S_çRY[]��.eTLqgi][wxtÆH�gPQTçµVj][t3í�fR]yeMf&Q�ã�è
QTJPl&YyLqtR{\kXLq{\QI{\Jiw\kRç+êdHikXeMfoLxH�åÆQTJPSoLqtR]ye�YyLqtR{\kXLq{\Q�H�wxJXãALxYÃgP]yeNYyLqtX{xkXLx{xQ�HMì<]yH�JiQ�O^kXe¤Q�O
giwoL�HK][tR{\Y[Q�ãxQ�JKgPQ¤îsVRLqtXO»û���wxb�gPfRQ_û+
7Q�HPHiQTt�gi]yLqYµeMfXLxJPL\e¯gPQTJMHILxJiQ-e¤w\tXHK]yO^Q�JiQ�Osï
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âAfRQ�ÓÇ]ctX]cS7kRSDñ�tXe¤JPQTS_Q�t\gNgiwd/�Q�JKbÅQ�e¯g1/�frlrYcw\{xQ�tRQ¤gP][eAn�Q¤g�í�wxJPp�çRJPwxäXYcQ�S=OR][HPe¤k.HiHiQ�O�][t
gifR]yH�ç.LqçÁQTJ�][HIL3e¤w\S�äX]ct.Ljgiw\Ji]yLxY�HiQ�LxJPeMf�çRJPwxäRY[Q�SDí�QTY[Y.HikR]cgiQ�O7giw&gifRQZkXHKQZwqb�LxtXHKí�QTJIHKQTg
çRJiw\{xJMLqS_S_][tR{Xï3ã�k^g�gPfRQAäXLxHi]ye �+�,�-�-���!� çRJiw\{xJMLqS�bÅwxJ�gifXQ1ÓÇñW/�/NnôçRJPwxäRY[Q�S�í�][Y[Y\çXJiwxè
O^kXe¤QÆHKw\Y[k^gi][wxt.H�JiQ�LxHiwxtXLxäRY[l!bdLxHKgIw\tRY[l&]cbµgifRQZ{x][ãxQ�t�çRfrl�Y[w\{xQTtrl�][HNHKSoLxYcY�ï4�rQ�ãxQ�JPLxYX]yO^Q�L\H
fRQTY[çÁQ�O_kXHAL\ORLqç^gIgifR]yHIçRJPwx{xJMLqSÂgiw�L3YyLqJP{xQ�çXf�lrY[wx{\QTtrl&wxbañ�tXO^wxè�GNkRJiw\ç.Q�Lqt_YyLqtX{xkXLx{xQ�HTï
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