
��������� 	
����
���
�
�����	�������������� �!�"�$#�% ��#&	('*)+���,�.-/�"�
0 �*132��546�879��':4:	�#+13�&	;1��<�

=8>/?A@CBD?CE9F�GIH�JLK
M BDN9OCKAP*QSR�TVUWJXQW?CUSQ(Y
QSOI>ZR[P,N9QS?\P

T]P^>ZP*Q`_a?CJcbDQSR[d*JcPfegB/h�i�QWjk=lBDR*mn>oPaTpP,BD?\erqsR[BVB/m
TpP,BD?\erqsR[BVB/mutCiv=xwDwzy/{Z|Z}f|D|D~D~

� KCd�P^>�bDB ���BDN3QW�
M BDN9OCKAP*QSR�TVUWJXQW?CUSQ(Y
QSOI>ZR[P,N9QS?\P

�f?C�AJ�>/?I>"_�?CJLb/QSR*d[JLPfe
qs�LBVBDN9JX?AE/P,BD?5tp��i�|]yo|\~\�z}�yVw�~/|

�$>�e�w��Vt��/~D~Aw

M BDR*R[QSd[O�BD?A�CJX?CE3>/KAP*@CBDRW��=8>/?C@CBD?AE3F(GIH�JXK
��N3>/JX�����XJLK��
USdWG�d[KC?\eVd[� G�QS�CK

��QW�����D�Aw }��D�\��}��/|\�/�
¡�>o¢��l�D�AwW}f�D�\�z}f�D�D�/|

_�£�H��I@\P*P,O5�¥¤D¤zj�j�j`G�UWdSG�d*KC?\epd*� G�QS�AK�¤D¦;�XJXKI¤

§¨ª©�«�«S¬�­�®�®¯®�°/±5²^³�´fµz¶]·�¸C¹]´f²8µ�º�»�¼]½¾´�¿`·�»f²^³�½c·�¸V½¾´¯ÀC²^³�¿`½Á»f»f²�ÂI°�Ã8µ Ä�²^Å�²^³�Æ\ÀC²^³�¿`½¾´�´�½Áµz¶;»fµ�³�²^À]³�½c¶o»[ÇW³�²^ÀV¹\Èp¸¾½¾´�¼
»�¼]½¾´�¿`·�»f²^³�½¾·�¸VºXµ�³�·�Â]Å�²^³�»�½¾´�½¾¶]Évµ�³�À]³�µz¿;µ�»�½Áµz¶p·�¸]Àp¹\³�ÀAµz´�²�´Êµ�³�ºLµ�³ § ³�²�·�»�½¾¶\É
¶\²^Ä § µz¸¾¸Á² § »�½ÁÅ�²sÄ�µ�³�Ë/´�ºXµ�³�³�²�´�·�¸Á²
µ�³v³�²�Âp½¾´f»f³�½ÁÈV¹\»�½Áµz¶3µ�»�´f²^³�Å�²^³�´�µ�³�¸¾½¾´�»�´^ÆIµ�³v»fµ9³�²�¹]´f²`·�¶ZÌ § µ�À/ÌZ³[½ÁÉz¼o»f²�Â § µz¿;ÀCµz¶\²�¶Z»vµ�º�»�¼p½¾´<Ä�µ�³�Ë+½c¶+µ�»�¼\²^³
Ä�µ�³�Ë/´l¿a¹]´�»�ÈC²sµ�Èp»�·�½¾¶\²�Â�ºX³�µz¿�»�¼\²�­�®�®¯®�°

~



��������� 	
����
���
�
�����	�������������� �!�"�$#�% ��#&	('*)+���,�.-/�"�
0 �*132��546�879��':4:	�#+13�&	;1��<���

��������	
����
�������� ������������	 �"!	
#�$&%

'(�*),+�-
-�.

/1032346587&934;:=<?>�@BADCFEGCIH�JLK�H�ANMOJ�@BPIH�AQESRBE&T�UWV�EGUWHOXYPFEGANH�KZEGCFCFJ\[WEGM]>_^`[&JaE&Vcb3[WdaEeb\@BMfE&TcKZEGM�X
MgV�J\EGb3HhMO[WAibiXYPI[*V�T�KjEWTcE&RlkmA3@BAonp<?>cHqEGC�CFJ][&EGM�>(MO[*TcA\@lANb3Ar[&^sb3J\EWTcAN^6[&J�dtEGb\@B[WT�Af^6[&J=PFVF@uRlK
@uTcU
MO[WAibiXYPI[*V�T�K,^6VFTcMOb\@B[WT�Aa@uTvb\>cH�CFJ\H�ANHwTcMOHS[W^xCFEGJ\b\@BE&RuRyk_zmT�[�{xT|@uTcC
VmbfAib3J�VcMOb\VcJ]H�Ao}?ANkcdDPI[WRu@BM
H�~wEWRBV�Eeb\@B[*T�[&^�b\>�HQMO[WAibiXYPI[*V�T�Kh^�V�T�Mob\@B[WT�P�EGA3H�K�[*T�@uTcC
Vcb�A\@l�gHLC�E&J\E&daH�b3H�J]Ao}�EWTcK�[WCcb]@Bdf@B�OEwX
b\@B[WT�A�b3[xdtEGzWH�b\>�H�[�~*H�J]E&RuR&EWTcE&RlkmA3@BA�H��aM�@lHwT*b�EGA�{�HwRBRWEGA�E&MOMgV�J\Eeb\H&}&EWRBRWEeb�b\>�H�A3[WV�J\MOHgX8RBE&T�UWV�EGU&H
RBHg~*H�R6n�<�>�HrMOEWRlM�V�RBEeb3H�K�MO[WAibLPI[WVFT�K�ADEGJ]H�Hg�mCFJ]H�ANA3H�KZ@uT b\H�J�dtA�[&^1CFJ]@udf@lb\@l~WH�MO[&ANbDCFEGJ]E&daHOX
b3H�J\AOn�<�>�H�ANH�CFEGJ]E&dtH�b3H�J\A1MgE&T�P�H�[WPcb3EW@BT�H�K=PFEGANH�K=[*Trb]>cHDRBE&TcU*VcE&U&HD@BdaC
RlHwdaH�T*b3EGb\@B[WT�[WJxPIH
daH�EGA\VcJ]H�KfMO[*TcANH�J\~wEGb\@l~WHwRykf[&J�EGCFC�J][��c@udtEeb\H�RlkG}�kc@BHwRlK
@uTcU�EGMOM�VcJ]Eeb3HW}cMO[*TcANH�J\~wEGb\@l~WHW}�[&J�EGCFCFJ\[���X
@udtEGb3Htb]@BdaH�[&JQANCFEGMOH�P�[WVFTcKFAon���Hr>�Eg~*Hr@udtC
RBH�daH�T*b\H�Kqb\>F@lA�EGCFC�J][&E&M]> E&T�K�CIH�J\^6[&J�dtH�K E
T�VFdDPIH�J�[&^�Hg�mC�H�J�@udtHwT*b3As^6[&JDE&T�E&Rlkm�g@uTcUh��M�>�H�daHaCFJ][&U&J]E&daAonf<?>�HaJ]H�A\V�Rlb3A�>cHwRBCIH�K�MO[*Tm�
J]d
b\>�H�E&MOMgV�J\EGMOk�[&^�b\>cH�E&T�E&RlkmA3@BAon

�3�c�&�8����� 5N��2o:���[WAib�E&T�E&RlkmA3@BAo}���[&ANb�P�[WVFTcK�}FC�H�J]^`[WJ]daE&T�MOH�E&T�E&RlkmA3@BA1E&TcK=dtH�EGA3V�J\HwdaH�T*b3AO}
CFJ\[WU&J]E&d E&T�E&RlkmA3@BArE&T�K�b3J\EWTcAN^6[&J�dtEGb\@B[WT�} C�J][&UWJ\EWd [WCcb\@udf@B�OEeb\@B[WT�} b]@Bdf@uTcU�EWTcE&RlkmA3@BAo}�b\@udaH
E&T�E&RlkmA3@BAo}�ANCFEGMOHDE&T�E&RlkmA3@BAo}
{?[WJ\AibNXYMOEGANH�Hg�mH�MgVcb\@B[WT�b\@udtHWn

¡ ¢I£Q¤�¥�¦L§�¨�©�¤�ª]¦�£

F�?C>/�Lepd*JLd�B/h�OCR*B/EDR,>/N USBDd�P�tld*KCU^@ >/d�R[KC?C?CJL?CEªP,JXN9Q+>Z?C�6d*OI>/UWQgUSBD?Cd[KCN9OAP,JLBD? t�JXd JLN3OuBDR�P^>/?\P�h B/R
R*QS>/�c}�P,JLN3Q�d[epd[P*QSN9dSt QWN �uQS�C�CQW� d�epd[P,QWN3dWt JX?\P*QSR,>ZUWP,JcbDQ QW?]bpJLR*BD?CN9QS?\P*dSt UWBDN3OAJX�XQWR�B/OAP,JLN3JL��>ZP*JXBD?CdWt
OuQSR[h B/R*N3>/?CUSQrQWbZ>/�LKI>ZP*JXBD? ts>/?C� N�>/?\e B/P*@CQSR9USBDN9OCKAP*QSR�>/OCOC�LJXU�>oP,JXB/?CdSG � P3@I>/d3��QWQS? Q�¢pP,QS?Ad*JLb/QS�ce
«Y¬
­O®°¯�±�²\³6´�±
µ3¯�¯6¶O·O·�²3³6¸6¹»º¼®¾½�·gµN³6¸�¿�À�Á�ÂoÃ ¶O½gºo¹8³cÄÅ³�µ3½]¸cÆ�ÆFÇ�ÈuÉ�Ê�Ë3ËÍÌ3Î3ÏIµN½gºÑÐÅÁ�Ç�¶O½�ºo¹Y³cÄÅ³ÒµN½]¸�¯�Á�Ó3Ó\ÓOËYÔ3ÈuÉ\ÉiÈËÕÈÖÓOË»Ï\Ì×µN½�º1Á�Ó3Ó\ÓOË8ÔNÈÖÓOËÕÈÒËÕÈÖÓOË»ÓNÉOØ*Ùcµ3½O­O²3½gÚ�Û�ØwÜG®¾¶GÝ ¯�µ3ºOºO³6¹»¯6¯8Þ
Æ�²\ß×·g¶o¸6¹8³ÅÂoàY®á¹8½gàÕ¹�â�¹Y·�µN³6¸6ß�¹Y½]¸8ãeÂ]¸Òµi¸6¹¼äI½O®¾å3¹8³�¯6®æ¸çÀ²NècÁ�¹Y±�Ùm²\³6´�µi¸�Â]¸6²\½�À�éF³�²�²3´wãwÂ�¸6²3½�À1éF³6²�²\´�ã�Á�Ù Ë3ËiÊiÉNÔ3ÈBÔ\Ô\Ó\ÓOØ�ÄÅ¶g¯ç¸ÒµÍå3²�Ä�ê²\ß�¹Yë3Ý ¯Åµ3ºOºo³�¹8¯�¯8ÞIÆ�²\ß�·O¶o¸6¹8³�ÂOàÕ®¾¹Y½gàY¹â�¹Y·gµ3³`¸�ß×¹8½]¸8ãFìÖ½gºo®°µN½gµ�äI½g®áå\¹Y³Ò¯`®á¸çÀ3ã
éFíá²�²3ß�®¾½OÚN¸�²3½Gã�ìçÁ Ô�ÊiÔ\Ó\ÎiÈçÊoË8Ó3ÔgØ�Æ�²3³�³�¹8¯6·�²\½gºo®¾½OÚ�µ3¶o¸6­g²3³»Þ�Ùcµ3½O­O²\½OÚ�Û�ØcÜ&®á¶GØîmßÑµ3®áíBÞ�íá®¾¶�ïÅàY¯8Ø ¯`¶O½�Ào¯6¿GØ ¹»ºo¶GØ�¬W¹YíBÞmð3ÏOËYÈuð\Ï\ÌiÈuñ3Ô\ð3ÏgØGÃgµNòwÞ�ð\ÏOËÕÈÖð3Ï]ÌÍÈÖñ3Ï\ÏNÔgØGä�ÇIÜmÞg­\¸6¸6·GÞôó3ói±�±�±�Ø à8¯YØ ¯6¶O½�À�¯6¿GØ ¹8ºo¶wó3õ�í¾®á¶�óoØ

w



d[P*KC�CJLQS� JL? N3>/?\e��IQW�X�Cd(B/h<UWBDN3OAKAP,QWR(d[USJXQW?CUSQZ��>/�LEDBDR*JcP,@CN9d����D�pt�w��At�wzy]t��/����t�OCR[BDEDR*>/N3N9JX?AEn��>/?V}
EDKI>ZEDQSd����/~AtÊ�Z�At |CwZt |D|���tÊ>/?C��d[epd�P,QSN9d�� |\�Vt��\ypt5|\�At |]����G � P`JLd
OI>/R�P,JLUSKC�X>/R*�ce�JLN3OuBDR�P^>/?\P�h B/R;N�>/?\e
>/OCOA�XJXUS>ZP,JLBD?CdWtZd[KCU^@9>/d�R*QS>/�c}�P,JLN3Q�d[epd�P,QSN9d�>/?C��QSN �uQS�C�AQS�"d[epd[P*QSN9dSt\P,B���Q�>Z�C�XQ�P,B;OCR[QS�CJLUWP�>/USUWKCR,>ZP*Q
P,JLN3Q���BDKA?C�Cd�>/?C�rd*OI>ZUSQ`��B/KC?C�Cd�>/KAP*BDN3>ZP,JLU�>/�L�Le9>/?C�rQ
	9UWJXQS?\P*�LeDtC>/?C�rJLP�JLd�OI>/R[P*JXUWKC��>/R[�Le3�CQSd[JXR*>/�C�XQ
P,B"�uQ >/�C�XQ
P*B"�CB3d[B�h BDR�@CJXE/@V}f�LQWbDQW� ��>Z?CEDKI>/E/QSd�� |\�At��\y]t��D����G

¡IBDR >/?C>/�Lep�SJL?CE&d�eVd�P,QWN R*KA?C?CJX?AE&P,JXN9Q/t�d*JL?CUSQgTp@I>�j OCR[BDOuBDd*QW� P,JXN9JX?AE�d[U^@CQSN3>$h BDR @CJLED@V} �XQWb/QS�
��>Z?CEDKI>/E/QSd
� |\����tI>�?]KCN �uQSR�B/h�O�QWBDOC�LQ
@I>�bDQ`Q ¢pP*QS?C�CQW�$JcP<h BDRv>/?I>Z�Lepd*JLd<JX?+P*@CQ;OCR*QWd*QW?CUSQ B/h�USBDN9OCJX�LQSR
BDOAP*JXN9JX�S>ZP,JLBD?Cd����\ypt<wz����t�OCJXOuQS�LJX?CJL?CE����/~Vtl�/����tlU�>ZU^@CQgN3QWN3BDR�e�� |Ct��/�pt�w�|���tlQWP,UZG��aB�j8QWbDQWRStsP*@CQSR[Q
R*QWN�>ZJX?Cd�>/? BD�\bpJXBDKCd+>/?C� d*QWR*JXB/KCd+�XJLN3JcP^>ZP*JXBD? BZh P*@CQ$P*JXN9JX?CE d*U^@CQWN�>At�QWb/QS?kJX?:P*@CQ�>/�Cd[QS?CUWQªB/h
�XB�j<} �XQWb/QS�;UWBDN3OA�XJXUS>ZP,JLBD?CdWG!��@CJXdgJLd+P,@CQ�JX?C>/�CJX�LJLPfe P,B6OCR[BzbpJL�CQ��XBpBDO ��BDKA?C�CdSt�R*QSUWKCR*d[JXBD? �CQSOVP,@CdWt
BDR;Q�¢AQWUSKAP*JXBD?�OI>ZP*@Cd >/KAP*BDN�>oP,JXUS>/�X�ceg>/?C� >/UWUSKCR*>ZP,QW�Le$h B/R
P,@CQ">/?C>/�Lepd*JLd����/�At�����G�¡IBDR;Q ¢A>/N9OC�LQ/t P,@AQ
JX?C>/USUWKCR,>ZP*Q��XBpBDO
�uBDKC?C�Ad�U�>/KCd[Q�P,@CQ�US>/�XUWKC��>ZP*QS�
j8BDR*d�P[} U�>/d[Q�P*JXN9Q�P,B��uQ�>/d�N KAU^@(>ZdÊ�\y��k@AJXED@CQWR5P,@C>/?
P,@AQ�N3QS>/d*KCR[QS�ªj8BDR*d�P[}fUS>/d*Q"P,JLN3Q(JX?�� �\y���t5jv@CJL�XQ�P*@CQ"N�>/?]KI>Z��js>�e&B/hlOCR*B�bpJX�CJL?CEnd*KAU^@ JL?Ah BDR*N3>ZP*JXBD?
JXd`OuB/P,QW?\P,J�>Z�X�Le$>/?�QWb/QS? �X>/R*EDQWR;d*BDKAR*USQ9B/h8QSR[R*BDRWt�JL? >Z�C�CJLP*JXBD?ªP*B�JcP,d;JX?AUSBD?\bDQW?CJXQW?CUSQ����/����G��l>/R[JXBDKCd
OCR[BDEDR,>ZN!>/?I>Z�Lepd*JLd�N3Q P,@CBp�Cd�@I>�bDQv�uQSQS?3OCR*B/O�BDd[QS�"P,B`OCR[BzbpJL�CQv�XBpBDO���B/KC?C�Cd�BDR�Q ¢VQWUSKAP*JXBD?9OI>ZP*@Cd����At
w��At�w�{VtA�pw����pP,@CQ e3>/N3QW�XJLBDR,>ZP*Q<P,@CQaOCR*B/�C�XQWN �CKAP<US>/?+?CBZPsUWBDN3OA�XQWP*QS�ce"d*BD�cbDQ�JcP�t]�uQSU�>ZKCd*Q�P*@CQWe3>/OAOC�Le
BD?C�ce+P,B"d[BDN3Q`UW��>/d[d*QSd�B/h�OCR*BDE/R,>/N9d�BDR�KCd[Q�>/OAOCR*B�¢VJXN3>ZP,JLBD?Cd<P*@I>ZP�>/R[Q`P*BVB9USR[KC�CQ`h BDR<P,@AQ�>/?C>/�Lepd*JLdSG
TVJLN3JL��>/R[�LeDt]�LBVBDOn�uBDKC?A�Cd�>/?C�rR*QSUWKCR*d[JXBD?g�CQWOAP,@Ad�>/R[Q`?CQSQW�CQS�$>/�Xd[B"h B/R�d*OI>/UWQ >/?I>/�ceVd[JXd�� �D����G

��@CJXd�OI>/OuQSR��AQSd*UWR*JL��QWd`>�� 7 ����� 7 �&� � 0i7g2 �»�(>/OCOCR[B\>/U^@&h BDR�>/KAP,B/N�>ZP*JXU >/?C��>ZUSUSKAR,>ZP*Q USBDd�P[} ��BDKA?C�
>/?I>Z�Lepd*JLdSG���@CQ`>ZOCOCR*BD>/U^@nUSBDN��CJX?CQWd<N9QWP,@ABV�Cd<>/?C�+P,QWU^@C?CJ"!pKAQSdvd[P*KC�CJXQW�nJX?�P*@CQSB/R[eDtA��>/?CE/KI>/EDQWdStC>Z?C�
d[epd�P,QSN9dSG�# Q�US>/�X��JLP
>+��>/?CE/KI>/EDQ�}f�I>/d[QS��>/OAOCR*B\>ZU^@ t���QWU�>/KAd*Q�JLP
OCR*JLN�>/R[JX�cenQ ¢VOC�LBDJLP*d
N3Q P,@CBp�Cd;>Z?C�
P,QWU^@C?CJ"!pKAQSdvh BDR�d[P,>ZP,JLU OAR*BDEDR*>/N >Z?I>/�Lepd[JXdv>/?C�nP*R,>/?Cd�h BDR*N3>ZP*JXBD? G

��@CQ�>/OAOCR*B\>ZU^@&USBD?Ad*JXd�P,daB/h�P,R*>/?Cd�h BDR*N3>ZP,JLBD?Cd�h BDR��CKCJL�X�CJL?CE"USBDd�P[}f�uBDKC?A��h KC?CU P,JLBD?Cd�JL?�P*@CQ�OCR[QSd�}
QS?AUSQ$BZh
OI>/R�P,JX>/�X�ce m]?CB�jv?:JL?COCKAP3d[P*R*KCU P,KCR[QSdWt�d[epN �uBD�XJLUnQWbZ>/�XKC>ZP,JLBD?6B/h�P*@CQ�UWBDd[P�}f�uBDKC?C�6h KC?CU P,JLBD?
�I>/d[QS��BD?�JX?AOCKAP;d[JX�SQ�OI>/R,>ZN3Q P,QSR[dStÊ>/?A�ªBDOAP,JLN3JL��>ZP*JXBD?Ad�P*BnN�>/mZQ B�bDQWR,>/�L��P,@CQ">Z?I>/�Lepd[JXd�Q 	9USJXQW?\P�>Zd
j8QS�X��>/d;>/UWUSKCR*>ZP,QZt�>/�L��>oP
P,@CQ�d*BDKCR[USQ�}f��>Z?CEDKI>/E/Q��XQ bDQW��G$# Q �CQWd*USR[JX�uQ�>/?I>Z�Lepd*JLd
>/?C�&P*R,>/?Ad[h BDR[N�>ZP*JXBD?
>/�LEDBDR*JcP,@CN9d�>/?C�"Q ¢VOC�X>/JX?�@CB�j P,@CQ e jsB/R*m�G���@CQvU�>Z�XUSKA��>ZP*QS��USB/d[P��uBDKC?C�Cdl>/R[Q�Q ¢VOCR[QSd*d[QS�3JX?�P,QWR*N9d�B/h
OCR[JXN9JLP,JcbDQaUSBDd�PvOI>/R,>ZN3Q P,QSR[dSG���@CQWd*Q OI>/R*>/N3Q P,QWR*d�U�>Z?r�uQ;BD�AP,>/JX?AQS�g�I>/d[QS�gBD?nP,@CQ`�X>/?CEDKI>ZEDQ�JLN3OC�LQ }
N9QS?\P^>ZP*JXBD?rBDRv�uQ(N9Q�>/d[KCR*QW�&USB/?Cd*QWR[bZ>ZP,JcbDQW�LegBDRa>/OCOCR[B�¢AJLN�>oP,QS�ceDtCepJXQW�X�CJL?CE9>/USUWKCR,>oP,Q/tuUSB/?Cd*QWR[bZ>ZP,JcbDQZt
BDR >/OCOAR*B�¢VJXN3>ZP,Q�P,JLN3Q"BDR`d[OI>/USQ3��B/KC?C�CdWG+��@CQ�UWBDd[P�>/?I>Z�Lepd*JLd UWKCR*R[QS?\P,�ce��CBVQWd(?AB/P�JL?CUS�LKC�CQ"U�>ZU^@CQ
>/?I>Z�Lepd*JLdSG%# Q�@I>�bDQ"JXN9OC�XQWN3QW?\P,QS�rP,@CJLd;>/OCOAR*B\>/U^@�>/?A�ªO�QWR[h BDR[N3QW��>�?]KCN �uQSR;B/hlQ ¢VOuQSR[JXN9QS?\P,d�h B/R
>/?I>Z�Lep�SJL?CErTVU^@CQWN3Q9OCR*B/EDR,>/N9dSG���@AQ3R[QSd*KA�LP,d`@CQW�XOuQS��USBD?&�IR*N P*@CQ9>/USUWKCR,>ZUWe�B/hlP,@CQ9>/?C>/�Lepd*JLdSG'# Q

�



�CQWd*USR[JX�uQ`BDKCRvOCR*BZP,B/PfepOuQ d�epd[P,QWN�tIF�H���F�t�>Zdvj8QS�L�Ê>/d�P,@CQ >/?C>/�Lepd*JLdv>/?C�gN9Q�>/d[KCR*QWN3QW?]P�R[QSd*KA�LP,dWG
��@CJXd(>/OCOAR*B\>/U^@ JXd`EDQS?AQSR,>Z�8JL?�P*@CQ3d[QS?Cd[Q�P,@C>ZP�JcP`jsBDR[m]d(h BDR N KC�cP,JXOA�XQ m]JX?A�Cd�B/hsUSBDd�P�>/?C>/�Lepd*JLdSG

� KCR�N3>/JL?&>/?I>Z�Lepd*JLd�d*KAN3d�P*@CQ UWBDd[P;JL?$P,QWR*N9d�B/h��AJ���QSR*QW?\P;BDOuQSR,>oP,JXB/?CdaOuQSR�h BDR*N9QS� � JLPaEDJLb/QSd
KAOCO�QWR
�uBDKC?C�Cdah BDR
>/�L�ÊmpJL?C�Cd
BZh�BDO�QWR,>ZP*JXBD?AdSt5d[KCU^@�>/d
>ZR*JLP*@CN9QWP,JLU(B/O�QWR,>ZP*JXBD?CdWt��C>ZP^>��CQS�X�$d*QS�LQSU P,JXB/?CdSt�>Z?C�
USB/?Cd[P*R*KCU P,BDR9>/�L�XBpU�>ZP*JXBD?CdWG��l>/R*JX>ZP,JLBD?Cd B/haJLP US>/? >/?I>/�cep�SQnd[P,>/U^m d[OI>/USQZt8�LJLb/Q+@CQ�>ZO d[OI>/USQZt8B/KAP,OCKVP
d*JL�SQZtVQ P,U/GctC>Z?C��US>/?n>/?I>Z�Lep�SQ��XB�j8QSRl��BDKA?C�Cd<>Zd8j8QS�X�u>/d8KCOCOuQSRl��B/KC?C�CdWGl��@AQ��I>/d[JXU�JX�CQS>/d8>/�Xd[B�>/OAOC�Le
P,B"B/P*@CQSRvOCR[BDEDR*>/N3N9JX?AE���>Z?CEDKI>/E/QSdSG

��@CQ�R[QSd�P
B/h�P,@CQ(OI>/OuQSR�JXdvBDR*ED>/?CJX�WQS��>/dah B/�X�XB�jvdWG�TVQWUWP,JLBD?ª��BDKAP*�XJL?CQSdvBDKCR���>Z?CEDKI>/E/Q }f�C>/d*QW�&>/OV}
OCR[B\>/U^@ G�TVQSU P,JXB/?Cd��VtZ|Ct/>/?C����OCR[QSd[QS?\P�P*@CQs>Z?I>/�Lepd[JXd¯>/?C� P,R,>Z?Cd[h BDR[N�>oP,JXB/? N9QWP*@CBp�Cd¯>/?C�(P*QSU^@C?AJ !]KCQSdWG
TVQWUWP,JLBD?ª�9�CQSd[USR*JL��QWd
BDKCRaJXN9OC�XQWN3QW?\P^>ZP*JXBD?r>/?C�$Q ¢VO�QWR*JLN3QW?]P,>/�¯R*QSd[KC�LP*dSG
TVQSU P,JXB/?�y9UWBDN3OC>/R*QWdajvJLP*@
R*QW��>ZP*QS�nj8BDR*mg>/?A�rUWBD?CUW�XKC�CQWdSG

� ����£
	�¨
��	
�����
�����1§ ������¥�¦���©��

�����  "!$#&%('*),+.-/!0#1%32�!�45),+

HÊ>/?CEDKC>/EDQ } �I>/d[QS� USBDd�P[} ��BDKA?C�k>/?I>/�ceVd[JXd+d�P^>/R�P,d+jvJcP,@k> EDJLb/QS? OCR[BDEDR,>ZN jvR[JLP*P*QS? JX? > @CJLED@V} �XQWb/QS�
��>Z?CEDKI>/E/Q/t�d*KCU^@ >/d M BDRrH�JXd[O G!��@CQ �IR[d[Prd[P*QSOkJXd+P,B6�CKAJX�X� > 976o23498 �&� 934;:<6 �6P,@I>oP>= P^>Zm/QSdgP,@AQ
d,>ZN3Q JX?COAKAPa>/d�P*@CQ BDR*JLEDJX?I>Z� OCR*B/EDR,>/N �CKAP@?�R*Q P,KCR[?CdaP*@CQ USBDd�P�JL?�OC�X>/USQ B/h9= BDRvJX?�>/�C�AJLP,JLBD?nP,B1?<P,@AQ
BDR[JXEDJL?I>/�sR[QWP*KCR*?6bZ>/�XKCQZG ��@AJXd"JXd"�CBD?AQrQS>/d*JL�Le �\e >/d[d*BpUSJX>ZP,JL?CE�>�OC>/R,>/N9QWP*QSR�jvJLP*@6Q�>/U^@ OCR*BDE/R,>/N
USB/?Cd[P*R*KCU PaR[QSOCR[QSd[QS?\P,JL?CE3JcP,d<UWBDd[P�>Z?C�g�]e+d*KCN9N3JL?CE�P*@CQSd[Q OC>/R,>/N9QWP*QSR[d��I>/d*QW�gBD?nP,@CQ;d[QSN3>/?\P,JXUWd�B/h
P,@AQaUWBD?Cd[P*R*KCU P,d ���/~VtIw�~At\|\����G # QaUS>/�X�AOI>/R,>ZN3Q P,QSR[dlP*@I>ZPl�CQWd*USR[JX�uQ�P*@CQ�USBDd�P,dlB/h OCR[BDEDR*>/N!USB/?Cd[P*R*KCU P,d
A 5@:Ö�B:Ö4;:DC � 976o234 A 7�587�� � 4 � 5i2 G���B US>/�XUWKC��>oP,Q�>/UWP*KI>/�uUSBDd�P��uBDKC?C�Cd8�I>/d[QS�nBD?�P*@CQ�UWBDd[P8h KC?CU P,JXB/? tpP*@CR*QWQ
�CJ 	3UWKC�LPvOAR*BD�C�LQSN9d�N KCd�Pv��Q`d*B/�LbDQW� G

¡�JXR[d[PSt¯d[JX?CUWQ�P,@CQ"EDB\>Z��JXd
P*B�US>/�XUWKC��>ZP*Q USB/d[P jvJLP,@ABDKAP`�uQSJX?AErE/JLbDQW? OC>/R[P*JXUSKA��>/R
JL?COCKAP*dSt�P,@AQ9US>/�c}
USKA��>ZP*JXBD?�N KCd[P���Q(�I>/d[QS�ªBD?&UWQSR�P^>/JL?ª>/d*d[KCN9OAP,JLBD?Cd
>Z��BDKVP
JX?AOCKAP,dWG���@]KCdWt5P,@CQ �IR*d�P;OCR*B/�C�XQWN.JLd�P*B
U^@I>/R*>/UWP*QSR[JX�SQlP,@CQ8JX?COAKAP��C>ZP^>a>/?C� R[QFEIQWUWP�P*@CQSN JX? P,@CQ8USBDd�P�h KC?AUWP,JLBD? G¯�f? EDQW?CQSR*>/��tZ�CKCQ8P*B�JLN3OuQSR�h QSUWP
m]?CB�jv�XQW�CEDQ >/�uBDKAPvP,@CQ`JL?COCKAPStAP,@CQ`UWBDd[Pvh KC?CU P,JLBD?gJXd<P,R*>/?Cd�h BDR*N9QS�gJX?\P*B3> 976o234 � 0G6 �W�c� 8 �&� 934H:<6 �IG

�f?9>/�XEDB/R*JLP*@CN >/?I>Z�Lepd*JLdStDJL?COCKAP*d�>/R*QsU^@I>/R,>ZUWP,QWR*JL�SQS�"�\e�P*@CQSJLR�d[JX�SQ��p>/USUWBDN3N9Bp�I>ZP,JL?CEvP,@CJLd�R*Q
!pKAJXR*QWd
N3>/?]KI>/��B/R;d*QSN9Jc}f>/KAP*BDN�>oP,JXU`P,R*>/?Cd�h BDR*N3>ZP,JLBD?$BZh8P*@CQ�USBDd�PI= P*JXN9Q BDR
d[OI>/USQJ?�h KC?CUWP*JXBD?����/~At��/�VtÊ�Z����G
��@CQs>/?I>/�ceVd[JXd¯JXd¯N�>ZJX?C�ce;>/d�eVN9OAP*B/P,JLU/tZ>/?C��OAR*JXN9JLP*JLb/Q�USBDd�P�OI>/R*>/N9QWP,QWR*d�>/R*Q8USBD?Ad*JX�AQSR*QW� JX?A�CQSOuQS?C�AQS?\P
B/h�JL?COCKAPsd*JL�SQ/tpJ�G�Q/GctV>/R*QaUSBD?Cd�P^>/?\P*dsjv@CJX�LQ�P*@CQ
UWBDN3OAKAP^>ZP*JXBD?9JLP*QSR*>ZP,QWdsBDRlR*QWUSKCR[d*QSdWG # @C>ZP,Q bDQSR8b/>Z�XKCQWd
B/huP,@CQvOCR[JXN9JLP*JLbDQsUSBDd�P8OC>/R,>/N9QWP*QSR[d8>ZR*Qv>/d[d*KCN9QS� tV>;d*QWUSBD?C�3OCR*B/�C�XQWN >/R*JLd*QWdStp>/?C�9JLP�JLd�P,@CQWBDR*Q P,JXUS>/�X�ce

�



U^@I>/�L�XQW?CEDJX?AEC� BDOAP*JXN9JX�WJX?CE�P,@CQ�USB/d[P[} ��B/KC?C� h KC?CUWP*JXBD? P*B >6US�LBDd*QW� h BDR*N JL? P,QSR[N3dnBZh(P*@CQ�JX?COCKVP
d*JL�SQ ���/~Vtuw�~AtC�Z�Vtp|Cw/tuwzyVtVy���G�F��cP,@CBDKAED@�N KAU^@+OCR*B/EDR*QWd*d<@I>Zds�uQSQS?�N�>/�AQaJL?3P,@AJXd<>ZR*Q�>VtVUW�XBDd[QS��h BDR[N3d
>/R[Qsm]?CB�jv?�BD?C�ce;h BDR�d[KC�uUS��>Zd*d*QWd�B/hIh KC?AUWP,JLBD?CdWG���@]KCdSt\d[KCU^@�BDOAP*JXN9JX�S>ZP,JLBD?;U�>/?�?CB/P���Qs>/KAP,B/N�>ZP*JXUS>/�X�ce
�CBD?AQ`h B/Rv>/?I>/�ceV�WJX?CE�E/QS?CQWR,>/��OCR[BDEDR*>/N3dWG

�f?�d[epd[P*QSN9dSt�JX?AOCKAP,d
>/R*Q U^@C>/R,>/U P,QWR*JX�WQS�ªJL?C�CJXR[QSU P,�LerKCd[JX?CE��XBpBDO&�uBDKC?C�Cd�BDR
Q ¢VQWUSKAP*JXBD?ªOI>oP,@Cd;JL?
OCR[BDEDR,>ZN3dWt�>/?C� d[KCU^@6JX?Ah B/R*N3>ZP,JLBD?�N KCd[P JX? EDQW?CQSR*>/�s�uQ�OAR*B�bpJX�CQW� �]e P,@CQ�KCd*QWR � |D�At��DyVt��/�At��Z����t
QWb/QS? P*@CBDKCE/@ OCR[BDEDR,>ZN >/?I>/�cepd*QSdrU�>Z? @CQW�XOkJX?kd*BDN9Q�U�>/d[QSd � �At;w��Vt;w�{At��Vw���G M �LBDd*QW� h BDR[N3dgJL?
P,QWR*N9d`B/hsOC>/R,>/N9QWP*QSR[d`h B/R
P,@CQWd*Q9��BDKA?C�Cd U�>/?���Q"BD�VP^>/JL?CQS��Q�>Zd*JX�ce$h R[BDN P,@AQ9UWBDd[P`h KC?AUWP,JLBD? G"��@CJLd
JXd[BD��>oP,QSd�P*@CQ�P,@CJLR*�9OCR*B/�C�XQWN�t/jv@AJXU^@�JLd�N3BDd�P�JX?\P,QWR*QWd[P,JL?CE`P,B`d[epd[P*QSN9dsR[QSd*QS>/R*U^@5��BD�AP^>ZJX?CJL?CE
bZ>/�XKCQWd�B/h
OCR[JXN9JLP,JcbDQ(USBDd�P`OI>/R,>ZN3Q P,QSR[d
P,@I>oP`�CQSOuQS?C� BD?�USBDN9OCJL�XQSR[dSt�R*KC?V}�P,JLN3Q d�epd[P,QWN3dWt�B/O�QWR,>ZP*JX?CE+d�epd[P,QWN3dWt
>/?C�3N�>ZU^@CJX?CQv@I>ZR*�Ajs>/R*QWdSG��f?�R[QSUWQS?\Pse/Q�>/RWtAN KCU^@3OCR*B/EDR*QWd*ds@C>/d8�uQSQW?+N3>/�CQvJX?�>/?I>/�ceV�WJX?CE`�LBzj<} �XQ bDQS�
�Aep?I>/N9JXU�h >ZUWP,B/R*dStzd[KCU^@ >/d�UW�XBpU^m�JL?]P*QSR[R*KCOAPStzN3QWN3BDR�e
R[QWh R*QWd*@ toU�>ZU^@CQ�KCd,>/E/Q/toJX?Cd�P,R*KAUWP,JLBD?`d*U^@CQW�CKC�LJX?CECt
>/?C��OC>/R,>/�L�XQW�V>ZR*U^@CJcP,QSU P,KCR[QSdWtDh BDR�P,JLN3Q8>/?I>Z�Lepd*JLd � �\yVt/|AtD�/�VtAw�|���G�i�QWb/QSR[P*@CQS�LQSd[dSt]JX?I>Z�CJX�LJLPfe
P*B;USBDN9OCKAP*Q
�XBpBDO���BDKA?C�Cd
BDRaQ ¢VQSUWKAP,JLBD?ªOI>ZP*@Cd;>/KVP,BDN3>ZP,JLU�>/�L�Le+>/?C�ª>/UWUSKCR*>ZP,QW�Le�@I>/d
�LQS�&US>/�XUWKC��>oP,QS����B/KC?C�Cd�P*B
�uQ N�KCU^@�@AJXED@CQWR<P,@I>Z?�N9Q�>/d[KCR*QW�rj8BDR[d[P[} U�>/d[Q P*JXN9Q/G

�f? OCR[BDEDR*>/N3N9JX?AEZ}f�X>/?CEDKI>ZEDQ�>ZR*Q�>Vt�£vBDd*QW?C�I>/@A�lOAR*BDOuBDd*QW� KCd[JX?CE A 7�5N4;:`7 � �����g� 6�� � : � A � 4�234`5 � 9 �
4 � 5 � 2 � |Aw���G�¡IBDR(Q ¢A>/N9OC�XQZt�JX?Ad[P,QS>/� B/h�R*QWOC��>ZUSJX?AE&>/? JL?COCKAP��XJXd�P���jvJLP*@ JLP*d��XQW?CE/P*@	��t�>/d��CBD?CQnJL?
>/�LEDBDR*JcP,@CN >Z?I>/�Lepd[JXdSt�BDR;>/?A?CB/P^>oP,JX?AE+�XBpBDOCd�jvJLP,@ª?]KCN���QWR*d;R*QW��>ZP*QS�$P*B���t�>Zd
�CBD?CQ�JL?&d[epd�P,QSN9dSt�j8Q
d*JLN3OA�LeªKCd[Q�>Zd�JX?AOCKAP(>��LJXd[P`BZh
� KA?Cm]?CB�jv? QS�LQSN9QS?\P,dWG # Q9U�>/�L��OI>/R,>ZN3Q P,QSR[dSt¯d*KCU^@6>Zd���t�h BDR`�CQ�}
d*UWR*JL�CJX?CEgOI>ZR[P,JX>/�X�cermp?ABzjv? JX?COAKAP`d[P*R*KCU P,KCR[QSd : � A � 4Ñ2G:
� � A 7�587�� � 4 � 5Í2 G ��@AQ3UWBDd[P`h KC?CU P,JLBD?�JXd
P,@AQS?
P,R*>/?Cd�h BDR*N9QS�n>ZKAP,BDN3>ZP*JXU�>Z�X�Le�JX?\P,B >�USBDd�P[} ��BDKA?C�+h KC?CU P,JXB/? ��>ZPsUSBD?\P,R[BD�5OuBDJL?]P*dsjv@CQWR*Q
�CQWUSJLd*JXB/?Cd<�CQ�}
OuQS?C�3BD?"KC?Cm]?CB�jv?�bZ>/�XKAQSdSt\P*@CQvN�>o¢VJLN KCN UWBDd[P8B/h5>/�X�AO�BDd[d*JL�C�XQ��CR*>/?CU^@CQWdsJLd�USBDN9OCKAP*QS� �pB/P,@AQSR[jvJLd*QZt
P,@AQ UWBDd[P�B/h¯P,@AQ U^@ABDd*QW?$�CR*>/?CU^@$JLd�USBDN9OCKAP*QS� Gl£vBDd*QW?C�I>/@A��USBD?CUWQS?\P,R*>ZP,QW�$BD?rOCR[BzbpJL?CE�P,@CQ`USB/R*R*QWUWP�}
?CQWd*d�B/hÊP,@AJXd8P*R,>/?Ad[h BDR[N�>ZP*JXBD?5G �aQ`>Zd*d*KAN3QW�nUSBD?Cd�P^>/?\P`w
h BDR8OCR*JLN3JcP,JcbDQ�USBDd�P�OI>/R*>/N3Q P,QWR*d�>/?A�nR*QS�LJXQW�
BD?rBDOAP*JXN9JX��>oP,JXB/?Cd8P*B3BD�VP^>/JL?�UW�XBDd[QS�gh BDR*N9dvJX?nP,QWR*N9d�BZh�JX?AOCKAP�d*JL�SQ OI>/R,>ZN3Q P,QSR[dStI�CKVP
>/ED>/JX?gUS�LBDd*QW�
h BDR[N3d�US>/?�?AB/Pv��Q`BD�VP^>/JL?CQS�nh BDRv>/�L�5UWBDd[P�}f�uBDKC?C�gh KC?CU P,JXB/?CdSG

��� � �
'*)���4,'������ 2,' #���+ -/!0#1%�� 2�!045),+ '*),'���� #�� #

M BDN �AJX?CJL?CE R*QWd*KC�cP,d<h R[BDNxP*@CQSBDR�e�P*B9d�epd[P,QWN3dWt�>/?C�gQ ¢VOC�LBDR*JL?CE�N9QWP,@ABV�Cdv>Z?C�+P,QWU^@C?CJ !]KCQWd�h B/R<d[P,>ZP,JLU
OCR[BDEDR,>ZN >/?I>/�ceVd[JXd�>/?C�rP,R*>/?Cd[h B/R*N3>ZP,JLBD? tCj8Q�@I>�bDQ(d[P*KC�CJXQW�ª>3�X>/?CEDKC>/EDQ } �I>/d[QS��>/OCOCR[B\>/U^@$h BDRvUWBDN"}
OCKAP*JX?CE9USB/d[Pa��BDKA?C�Cd
>ZKAP,BDN3>ZP*JXU�>Z�X�Le/tVQ 	9USJXQW?\P,�Le/tu>/?C�$N9BDR[Q(>ZUSUSKAR,>ZP*QS�Le/G<��@CQ�>/OCOCR[B\>/U^@$@C>/d�P*@CR*QWQ
N3>/JX?nUWBDN3OuBD?CQW?\P,dSG

|



¡�JXR[d[PSt�j8Q�KCd*Q�>Z?�>/KAP,B/N�>ZP*JXU;P,R*>/?Cd�h BDR*N3>ZP,JLBD?�P*B+USB/?Cd[P*R*KCU P >�USBDd�P[} ��BDKA?C�&h KC?CU P,JXB/?$h R*BDN P,@AQ
BDR[JXEDJL?I>/��OCR[BDEDR*>/N��I>/d*QW� BD? OC>/R[P*J�>/�L�Le&m]?CB�jv? JL?COCKAP(d[P*R*KCU P,KCR[QSdSG$��@CQ+R*QWd*KC�cP,JL?CErh KA?CUWP*JXBD? P,>/m/QWd
JX?AOCKAP�d*JL�SQ OI>/R,>ZN3Q P,QSR[d�>/?C�$OAR*JXN9JLP*JLb/Q
USBDd�P�OC>/R,>/N9QWP*QSR[da>Zd�>/R[EDKCN9QS?\P,dWGs��@CQ(BD?C�cenU�>�bDQS>ZPa@CQSR[Q(JLd
P,@C>ZPaP*@CQ�UWBDd[P�}f�uBDKC?C��h KC?CUWP*JXBD?�N3JLED@\Pv?CB/PaP,QSR[N3JL?I>ZP*Q/G ��Bzj8QWb/QSRWt�?CBD?\P,QWR*N9JX?I>ZP*JXBD?gBpUSUWKCR*daBD?C�LegJch
P,@AQ9R[QSUWKCR*d[JLbDQ�¤ZJLP*QSR*>ZP,JcbDQ�d[P*R*KCU P,KCR[Q3BZhlP*@CQ"BDR*JLEDJX?C>/��OAR*BDEDR*>/N �AQSOuQS?C�Cd BD?�KC?Cm]?CB�jv? OI>/R[P*d;JX?ªP,@AQ
EDJcbDQS?rOI>/R�P,JX>/�X�ce3m]?CB�jv?�JX?COCKVPvd[P,R[KCUWP*KCR*QWdSG

��@CQS?5tvP*B UWBDN3OAKAP,QrjsBDR[d[P�}fU�>Zd*Q&UWBDd[P���BDKA?C�Cd+Q 	3UWJXQW?]P*�Le6jvJLP*@CBDKAP3R*QW�LepJX?AE BD?:US�XB/d*QS� h BDR*N9dSt
j8Q BDOAP*JXN9JX�WQ$P,@CQ�USB/d[P[} ��B/KC?C� h KA?CUWP*JXBD?kd[epN �uBD�XJLU�>/�L�Le6jvJLP*@ R[QSd[O�QWUWP$P*B E/JLbDQW? bZ>/�LKCQSdgB/h�JX?COCKVP
d*JL�SQgOI>/R*>/N9QWP,QWR*dWG ��@CJXd"JLd��I>/d*QW� B/? OC>/R[P*J�>/�8QWbZ>/�XKC>ZP,JLBD?6>/?C�6JX?AUSR*QWN3QW?\P^>/��UWBDN3OAKAP^>ZP*JXBD?5G ��@CJLd
d[epN �uBD�LJXU9QWbZ>/�XKC>ZP,JLBD? >/�cj<>�epd P,QWR*N9JX?I>oP,QSd(OCR*B�bpJX�AQS� P,@AQ+USBDd�P[} ��BDKA?C� h KC?CU P,JXB/? P,QSR[N3JL?I>ZP*QSdSG$��@CQ
R*QWd*KC�cP,JL?CE9h KA?CUWP*JXBD?rQ ¢VOCR[QSd*d[QSd;UWBDd[P���BDKA?C�Cda>/daUWBDKC?\P,daB/h��CJ �5QWR*QW?]PaBDOuQSR*>ZP,JLBD?CdvO�QWR[h BDR[N3QW� tIjv@CQSR[Q
P,@AQ UWBDd[P�B/h�Q�>ZU^@$m]JX?C�gB/h�BDOuQSR*>ZP,JLBD?Cd�JXd��AQS?CB/P*QS���]en>"OAR*JXN9JLP*JLb/Q
USBDd�P�OI>/R,>ZN3Q P,QSRWG

FxP*@CJXR[� USB/N3OuBD?CQW?]P(USB/?Cd*JLd[P,d(B/h<P*R,>/?Cd�h BDR*N3>ZP*JXBD?Cd;P*@I>ZP(QS?I>/�A�XQ�N9BDR[Q3>ZUSUSKAR,>ZP*Q�USB/d[P �uBDKC?A�Cd
P,B��uQ;USB/N3OCKVP,QS�5�l�LJLh P*JX?CE(USBD?C�AJLP,JLBD?CdWtAd*JLN3OA�XJLh epJL?CE(UWBD?C�CJcP,JLBD?I>/�LdStV>/?C�gJX?C�LJX?CJL?CE�?ABD?CR*QWUSKCR[d*JcbDQ;h KC?CU�}
P,JLBD?CdWG���@CQaP*R,>/?Ad[h BDR[N�>ZP*JXBD?Ad�d*@CBDKA�X���uQa>/OCOC�LJXQS�9BD?9P,@CQaBDR*JLEDJX?I>Z�AOCR[BDEDR,>ZN ��Q h BDR*QvP,@CQaUSBDd�P[} ��BDKA?C�
h KC?CU P,JLBD? JXd�USBD?Cd�P,R[KCUWP*QS� G���@CQ e N3>�e�R[QSd*KA�LP�JL? ��>/R[EDQSR¯USBp�CQ�d[JX�SQZtD�CKAP�P,@CQ e�>/�L�XB�j d*KA��UWBDN3OAKAP^>ZP*JXBD?Ad
�I>/d[QS�ªBD?&P*@CQ d*>/N3Q(USBD?\P*R*BD��USBD?C�AJLP,JLBD?CdvP,B+�uQ N9QSR[EDQS� t��XQS>/�CJX?AE3P,B�N3BDR[Q >/UWUSKCR*>ZP,Q�USBDd�P;��B/KC?C�CdWt
jv@CJLU^@�US>/?��uQ`USBDN9OCKAP*QS�rN3B/R*Q
Q 	3UWJXQW?]P*�Leg>Zdvj8QS�L��G

��@CQ
>ZOCOCR*BD>/U^@�JLdlE/QS?CQWR,>/���uQSU�>ZKCd*Q�>/�X�AP*@CR*QWQaUWBDN9O�BD?AQS?\P,d�jsQa�CQWb/QS�LBDO�QW�+>/R[Qa�C>/d*QW��BD?3EDQS?CQWR,>/�
N9QWP,@ABV�Cd
>/?C�&P,QWU^@C?CJ"!pKAQSdSG���>/U^@�OI>/R[P*JXUWKC��>/R�USB/N3OuBD?CQW?]P`JLd�?CBZP;N3QS>/?\P
P,Bn�uQ�>+?CQ j!>Z?I>/�Lepd[JXd�B/R
P,R*>/?Cd�h BDR*N3>ZP,JLBD? tV�CKAPvP,@CQ USB/N �CJX?C>ZP,JLBD?nB/h¯P,@CQWN h BDR�P,@CQ >/OCOA�XJXUS>ZP,JLBD?nB/h�>/KAP*BDN�>oP,JXU
>/?C��>/USUWKCR,>ZP*Q
USB/d[P[} ��B/KC?C�&>Z?I>/�Lepd[JXd�h BDR�@CJXED@p}f�XQ bDQW����>/?CE/KI>/EDQWd�JLdv?CQWj`Gv�f?�P*@CQ R*QSd[KC�LP*JX?CE9USB/d[Pa��BDKA?C�CdStuOCR[JXN9JLP,JcbDQ
USB/d[PnOI>ZR,>/N9QWP*QSR*d3U�>/?:��Q�BD�AP^>ZJX?CQW� �I>/d[QS� BD?:P*@CQ$�X>/?CEDKC>/EDQrJXN9OC�XQWN3QW?]P,>ZP,JLBD?6BDR��uQ$N9Q�>Zd*KCR[QS�
USB/?Cd*QWR[bZ>ZP,JcbDQW�Le(BDR�>/OAOCR*B�¢VJXN3>ZP,QW�Le/toP*B
EDJLb/Q<>/UWUSKCR*>ZP,QZtDUSB/?Cd*QWR[bZ>ZP,JcbDQZt\BDR�>/OAOCR*B�¢VJXN3>ZP,Q�P,JLN3QlBDR�d*OI>/UWQ
�uBDKC?C�CdWG

# Qa@I>�bDQ
JLN3OA�XQSN9QS?\P*QS�"P,@CQa>/?I>/�cepd*QSds>/?C��P*R,>/?Ad[h BDR[N�>ZP*JXBD?Ad�h BDRs> d*KC�Ad*QWP<B/h¯TVU^@CQWN3Q ���ptuw/wDt�w���t
> �CJX>/�XQWUWP9B/h H�JXd[O GkF��X�vP,@AQ�P,R*>/?Cd�h BDR*N3>ZP,JLBD?Cd9>/R[Q$�CBD?AQª>/KAP*BDN�>oP,JXUS>/�X�ceDtl>/?C� P,@CQ&UWBDd[P���B/KC?C�CdWt
Q ¢VOCR[QSd[d*QS� >/daBDO�QWR,>ZP*JXBD?�USBDKA?]P*dSt�>ZR*Q�UWBDN9OCKAP,QW�ªQ
	9USJLQS?\P,�ce�>/?C��>/UWUSKCR*>ZP,QW�LeDG���¢C>ZN3OC�LQ�OCR[BDEDR*>/N3d
>/?I>Z�Lep�SQW�kJL?CUS�LKC�CQª> ?]KCN �uQSRnBZh�UW��>/d[d*JXUS>/��d[BDR[P*JX?CE OAR*BDEDR*>/N9dSt�N�>ZP*R*J¾¢:UWBDN9OCKAP^>oP,JXB/? OCR*BDE/R,>/N9dSt
>/?C�gbZ>/R*JLBDKCd��LJXd[P<OCR*BpUSQWd*d*JL?CE9OCR*BDE/R,>/N9dSG # Q >/�Xd[B9QWd[P*JXN3>ZP,QW��>ZOCOCR*B�¢VJXN3>ZP*Q;��BDKA?C�CdvBD?gP,@CQ >/U P,KI>/�
R*KA?C?CJX?AE P*JXN9QSd��\e"N3QS>/d*KAR*JX?AE(OCR[JXN9JLP*JLbDQsUSBDd�P8OC>/R,>/N9QWP*QSR[dlh BDR�R[KC?C?CJL?CE`P,JXN9QSd�KAd*JX?AE(UWBD?\P,R*B/�u�LBVB/OCdSt
>/?C�"US>/�XUWKC��>ZP*QS�">/UWUSKCR*>ZP,Qv�uBDKC?C�Ad�BD?�P,@CQv@CQS>/O"d*OI>/UWQ�>/�X�LBVUS>ZP,QW��h BDR�USB/?Cd[P*R*KCU P,BDR[dlJL? P,@CQvOCR[BDEDR*>/N3d

�



�I>/d[QS� BD? P,@CQ+?]KCN���QWR�B/hv�\e]P,QWd">/�X�LBVUS>ZP,QW��h BDR Q�>ZU^@ UWBD?Cd�P,R*KAUWP,B/R �\e P*@CQ�UWBDN3OAJX�XQWRSG # Q+KCd*QW�6>
h KC?CU P,JLBD?I>/� d[KC�Cd[QWPaB/h�TpU^@CQSN9Q h B/R<P,@CR[QSQ`R*QS>/d*BD?AdSG
w ?r¡IKC?CU P,JLBD?I>/�IOCR[BDEDR*>/N3N9JX?AE �X>/?CEDKC>/EDQSdWt\P,BDEDQ P,@CQWRljvJcP,@9h Q�>ZP*KCR*QWds�XJLm/Qa>/KAP*BDN�>oP,JXU�ED>/R*�I>ZEDQaUWBD�c}

�LQSUWP*JXBD?5tV@I>�b/Q;��QWUSBDN9Q
JX?AUSR*QS>/d*JL?CED�ce9jvJL�CQS�ce�KAd*QS�5tAeDQ P�jsBDR[m3h BDRsU�>/�LUSKC�X>ZP,JL?CE�>ZUWP,KC>/�5R[KC?C?CJL?CE
P*JXN9Q;>/?C�rd*OI>ZUSQ`B/h�h KA?CUWP*JXBD?I>Z�5OCR[BDEDR,>ZN3d�@I>Zd��uQSQW?��X>/U^m]JX?CEAG

� ?���KAU^@�jsB/R*m9@I>/dl��QWQS?+�CB/?CQ�BD?�>/?I>/�cep�SJX?AE�>/?A�3P,R*>/?Cd�h BDR*N9JX?CE`h KC?CU P,JLBD?I>/�IOCR[BDEDR*>/N3dWt]JX?CUW�XKC�V}
JL?CEªUSBDN9OC�LQ ¢VJLPfe >/?I>/�cepd*JXdWt�>/?C�6JLP�U�>/?6�uQnKCd*QW� h B/R QSd�P,JXN3>ZP*JX?CEª>ZUWP,KC>/�sR[KC?C?CJL?CEªP,JXN9Q+>Z?C�
d[OI>/USQ Q
	9UWJXQS?\P*�Leg>/?A��>ZUSUSKAR,>ZP*QS�Len>/d�jsQW�X��G

� ?gFa?I>/�Lepd[QSdr>/?C� P,R*>/?Cd[h B/R*N3>ZP,JLBD?Cd+�CQ bDQW�XBDOuQS�kh BDR+h KC?CU P,JXB/?I>/�
�X>/?CEDKI>ZEDQ&U�>Z? �uQ�>/OCOC�LJXQS� P*B
JLN3OCR[B�bDQ`>/?I>Z�Lepd*QWd�BZh�JLN3OuQSR*>ZP,JcbDQ
�X>/?CEDKI>ZEDQSdv>/d�j8QS�L� ���D����G

F��L��BDKCR9>/?I>Z�Lepd*QWd�>/?A� P*R,>/?Cd�h BDR*N3>ZP*JXBD?Cd">ZR*QgO�QWR[h BDR[N3QW�:>oP9P*@CQrd*BDKCR[USQ��XQWb/QS��G ��@CJLd�>Z�X�XB�jvd�JLN"}
OC�LQSN9QS?\P^>ZP*JXBD?Ad`P*B$�uQ3JL?C�CQWO�QW?C�CQS?\P�BZh<USB/N3OCJL�XQWR*d >/?C� KC?C�CQWR*�LepJL?CE$d�eVd�P,QWN3d�>/?C� >/�L�XB�jvd >/?I>/�cepd*JXd
R*QWd*KC�cP,d�P,B"�uQ`KC?C�CQWR*d[P*BVBp��>ZPvd*BDKAR*USQ �XQ bDQW��G

����� �
'*)���4,'����

# Q�KCd[Q+> �CR*d[P�}fBDR[�CQSRWt�US>/�X�¾}f�\e\} bZ>/�XKAQ h KC?CUWP*JXBD?C>/����>/?CE/KI>/EDQ�P,@C>ZP�@C>/d�d�P,R*KAUWP,KAR*QS� �C>ZP^>At¯OCR[JXN9JLP,JcbDQ
>/R[JLP,@AN3Q P,JXUZt�qsBpBD�LQ�>/? t�>Z?C� USBDN9OI>/R[JXd[BD? BDOuQSR*>ZP,JLBD?CdSt�UWBD?C�CJcP,JLBD?I>/�LdSt��AJX?C�CJL?CEDdWt�>/?C�6N KAP*KI>/�X�ce�R*Q�}
USKAR*d*JcbDQ"h KC?CU P,JXB/?�US>/�X�LdSG F OAR*BDEDR*>/N JLd`>rd[QWP B/h8N KAP*KI>/�X�ce$R[QSUWKCR*d[JLbDQ"h KC?CU P,JLBD?��CQ
�I?AJLP,JLBD?Cd
BZhsP,@AQ
h BDR[N

� =������
	�	�	��
��� ?����

jv@CQWR*Q(>/?gQ ¢VOCR*QWd*d[JXBD?��(JXd�E/JLbDQW?��\e+P*@CQ`EDR,>ZN3N3>/Rs�uQS�LB�j`� �

�"�L����� bZ>/R[J�>/�C�LQ
R*Q h QSR[QS?CUWQ
� � =������
	�	�	������ ? �I>oP^>�USBD?Ad[P,R[KCUWP*JXBD?
� � =���� �
	�	�	������ ? OCR[JXN9JLP*JLbDQaBDOuQSR,>oP,JXB/?
� !�" ���$#&%('*)+�
,-'*.�/�'0�
1 UWBD?C�CJcP,JXB/?I>/�5Q�¢VOCR*QWd*d*JLBD?
� .�'�#2�3�4��� ! )5�
,-'*)76 �CJL?C�CJL?CE�Q ¢VOCR[QSd*d[JXBD?
� � =���� �
	�	�	������ ? h KC?AUWP,JLBD?r>/OCOC�LJXUS>ZP,JLBD?

¡IBDR+�CJL?I>/R�e:OCR[JXN9JLP*JLbDQ�BDOuQSR,>oP,JXB/?CdStvjsQ&jvJL�X�a��QªU^@I>Z?CEDJX?AE ��Q PfjsQWQS? JL? �A¢ >/?C� OCR*Q �A¢ ?CBZP^>ZP*JXBD?Cd
�CQWO�QW?C�CJX?AErB/?�jv@AJXU^@CQ bDQSR JXd�Q�>/d[JXQSR
h B/R�P,@CQ"OCR[QSd[QS?\P^>ZP*JXBD?5G�¡IBD�X�LBzjvJL?CE3HÊJLd*O�>/?C� TVU^@AQSN9Q/t�jsQ"KCd[Q

8 ¬
­O¹1´3¹8À�±�²\³�ºO¯×µN³�¹�¸�µN´\¹Y½�è ³6²\ß:9 Ü5; Ï\Î=<uØaÐ�¶O³�®áß�·Oí¾¹Yß�¹8½\¸Òµi¸�®á²\½�¯6¶O·O·�²3³6¸�¯�¿�²N¸�­�¸�­O®°¯�¯`À�½]¸�µNò�µN½gºDÂoàÒ­O¹8ß�¹¯6À]½]¸ÒµiòeØ

�



��� ���&=�� ����?vP*B�USB/?Cd[P*R*KCU P`>��XJLd[PvjvJLP*@&@CQS>/���ª>/?C�$P,>/JX�	��t5>/?C�&KCd[Q ��
�� = �;?�>/?C� ��
�� = �H?vP,B3d*QW�XQSU P
P,@AQ
@CQS>/�ª>/?C��P^>/JL��tIR*QWd*OuQSU P,JLb/QS�ceDt5BZh��XJLd[P �fG # Q�KAd*Q���� ��P,B3�CQS?CBZP,Q >Z?&QSN9OAPfer�XJLd[P�t�>Z?C�&KCd[Q ��� � � = �H?vP*B
P,QWd[P�jv@CQ P,@CQWR ��JLd<>/?nQWN3OAPfe��XJLd[P�G�¡�B/RsQ ¢A>/N9OC�LQ/tVP*@CQ;OCR[BDEDR,>ZN��uQS�LB�j d[QS�LQSUWP*d<P,@CQ;�LQ�>/d�P�QS�LQSN9QS?\P�JL?
>�?CBD?V} QSN9OAPfen�LJXd[PSG

��� 
 ���F=�� ?$� !�" ��� � ��= ��
�� =�� ?�? # % '*) ��
�� =�� ?
'*.�/�' .�' #�� � ��� 
 ���F= ��
�� =�� ? ?

! ) !�" ��
�� =�� ?���� #&%(' ) ��
�� =�� ? '*.�/�'�� '*)76

# Q9KAd*Q ��� 
 ���;>Zd(>nd[N�>/�L��R[KC?C?CJL?CEgQ ¢A>/N9OC�XQZG9�¯BgOCR*QWd*QW?]P bZ>/R*JLBDKCd`>/?C>/�Lepd*JLd;R*QWd*KC�cP,dStÊj8Q3>Z�Xd*BgKCd[Q
d*Q bDQWR,>/�
BZP,@CQWR�Q ¢A>/N9OC�LQSdS�ªJL?Cd*QWR[P*JXBD? d*BDR�P�tvd*QW�XQSU P,JLBD?:d[BDR[PSt�N3QWR*EDQ�d*BDR�P�t�d*Q PnKC?CJLBD? t��LJXd[P9R[QWbDQWR*d*>/�
= P*@CQ�d[P,>/?C�I>ZR*���XJX?AQ�>/R�} P,JLN3Q;b/QSR*d[JXBD? ? t¯>/?C��R*Q bDQWR*d,>Z��jvJLP,@�>/OAO�QW?C� = P,@AQ9d�P^>/?A�I>/R*� !]KI>/�AR,>ZP*JXU }�P,JLN3Q
bDQWR*d[JXBD? ?�G

��bDQS?6P,@ABDKCED@ P*@CJXd �X>/?CEDKC>/EDQ�JLd d*N3>/�L��t�JcP JLd�d*K&	3UWJXQW?]P*�Le O�B�j8QSR[h KA��>/?C�6USB/?]b/QS?CJLQS?\P�P,B&jvR[JLP*Q
d*B/OC@CJXd�P,JLU�>ZP*QS��OCR*B/EDR,>/N9dSG9T]P,R*KAUWP,KAR*QS���I>ZP,>nJXd;QSd[d*QW?]P*J�>/�L�Le$R*QSUWBDR*�Ad(JL?>��>/d*US>/��t�d�P,R[KCUWP*d(JL? M tÊ>Z?C�
USB/?Cd[P*R*KCU P,BDRs>/OCOC�LJXU�>oP,JXB/?Cd�JX?��$H�G M BD?A�CJLP*JXBD?I>Z�Xd�>/?C���CJX?C�AJX?CEDdlQ�>Zd*JX�ce�d*JLN KC�X>ZP,QvUSB/?C�CJLP*JXBD?C>/�Id[P,>ZP,Q�}
N9QS?\P,d�>Z?C�">/d*d[JXED?AN3QW?]P*dSt\>Z?C� R*QWUSKCR[d*JLBD?Cd�U�>Z? d*JLN KC��>oP,Ql�XBpBDOCdSG # Q8U�>/?">Z�Xd*B�d*QSQ8P,@I>ZP�USBDd�P�>/?I>/�cepd*JXd
JX?�P,@AQ3OCR[QSd[QS?CUWQ+B/hv>/R[R,>�epd�>Z?C� OuBDJX?\P*QSR*d JXd`?CBZP(h KC?A�I>/N9QS?\P^>/�L�Le$@I>/R*�AQSR����\y���t���QWU�>/KCd[Q3P*@CQ3UWBDd[P*d
B/h�P,@AQ�OCR*BDE/R,>/N USBD?Cd�P,R[KCUWP*d`h B/R�P,@CQWN U�>Z?��uQ�USB/KC?\P,QS��JX?�>+d[JXN9JX�X>/R�j<>�e�>/d;UWBDd[P*d`B/hlB/P,@CQWR;USBD?p}
d[P*R*KCU P,dWG�¡IBDR
Q�¢A>/N3OA�XQ/t5>/USUWQSd[d*JX?AE�>Z?�>/R*R*>�e�QS�LQSN9QS?\P 
 ��� ��@I>Zd
P,@CQ UWBDd[P`BZhl>/USUWQSd*d[JX?CE��[t�B �5d[QWP[P,JX?AE
P,@AQ9QW�XQWN3QW?]P(>/�A�CR*QWd*d(h R[BDN P*@I>ZP B/h 
 t¯>/?A� �I?C>/�X�ce&EDQ P*P,JL?CEnP,@CQ"bZ>/�XKAQ h R*BDN P*@I>ZP(>/�C�AR*QSd[dSG�iaB/P*Q
P,@C>ZP�d[JX�CQ3QF��QSU P,d US>/KCd*QW� �\e�P*@CQSd[Q�h Q�>oP,KCR[QSd�BZh P,QS? U�>/KCd[Q+B/P*@CQSR(>/?I>/�cepd*JXd`P,B���Q3�CJ"	9UWKC�LP ��{Vt��/����G
¡IBDR�OAKCR*Q�h KA?CUWP*JXBD?I>Z�8�X>/?CEDKI>ZEDQSdWt�@CJXE/@CQSR�}fBDR[�CQSR h KC?CUWP*JXBD?Ad >/?C� �X>/�We�Q b/>Z�XKI>ZP*JXBD?Ad�>/R[Q+JXN9OuBDR[P,>/?\P�G
M BDd�P;h KC?CUWP*JXBD?Ad
P,@I>ZP >ZUSUSB/N3N9BV�C>ZP,Q P,@CQWd*Q�h Q�>ZP*KCR*QWd`@I>�bDQ"��QWQS?�d[P*KC�CJXQW� � |\{Vt |D|���G���@AQ9d�epN ��B/�XJXU
QWbZ>/�LKI>ZP*JXBD?g>/?A�rB/OAP,JLN3JL��>ZP*JXBD?CdljsQ �CQWd*USR[JX�uQ >/OCOC�ce�P,B�P*@CQSN >/d<j8QS�L��G

�  ¦�£���¤�¥�¨�©Ñ¤�ª]£
	 ©�¦I��¤�����¦�¨�£�§ !e¨�£�©Ñ¤�ª]¦�£��

�9���  "!0),#&%#" 4,- %���)�� -/!0#1%%$G45),- %�� !0),#

# Q �IR*d�P�P,R,>Z?Cd[h BDR[N P*@CQ�BDR*JLEDJX?C>/�]OCR*BDE/R,>/N P,B;UWBD?Cd[P*R*KCU P8>
USBDd�P�h KC?CUWP*JXBD?5t/jv@CJXU^@�P,>/m/QWd�P*@CQ�BDR[JXEDJL?I>/�
JX?AOCKAP�>/?C�rOCR[JXN9JLP,JcbDQaUSBDd�P�OI>ZR,>/N9QWP*QSR*dv>Zda>ZR*EDKCN9QS?\P*da>Z?C��R[QWP*KCR*?Cd�P*@CQ`USBDd�P�Gl��@CJXd�JLd�d�P,R*>/JXED@\P[h BDR�}
js>/R*�r�I>/d[QS�$B/?gP*@CQ`d*QWN�>/?\P*JXUSdvB/h¯P,@AQ OAR*BDEDR*>/N UWBD?Cd�P,R*KAUWP,dWG

� JcbDQW?n>/?+BDR[JXEDJL?I>/�IOCR[BDEDR*>/N�t\j8Q;>/�C�g> d*Q P�B/hÊUSB/d[Psh KA?CUWP*JXBD?CdWtABD?AQah BDR8Q�>/U^@nBDR[JXEDJL?I>/�Ah KA?CUWP*JXBD? t
jv@CJLU^@(d[JXN9OC�Le�USBDKC?\PÊP,@AQ8UWBDd[PÊjv@CJL�XQ�P,@AQ8BDR[JXEDJL?I>/�oOCR*B/EDR,>/N Q ¢VQSUWKAP,QWdSG���@CQ8>/�LEDBDR*JcP,@CNrt�EDJcbDQW?(�uQS�LBzj`t

y



JXd�OAR*QSd[QS?\P,QW��>/d�> P,R,>Z?Cd[h BDR[N�>oP,JXB/?�� B/?rP*@CQ`BDR*JLEDJX?I>Z�5OCR[BDEDR,>ZN�tpjv@CJXU^@�U�>/�L�Xd�>�P,R*>/?Cd[h B/R*N3>ZP,JLBD?����
P,B$R*QSUWKCR*d[JLb/QS�Le P,R*>/?Cd[h B/R*N�d*KC�uQ ¢VOCR[QSd*d[JXBD?AdSG ¡IBDR(Q ¢A>/N9OC�XQZt�>$bZ>/R*JX>/�C�LQ3R[QWh QSR[QS?CUWQnJXd P,R,>Z?Cd[h BDR[N3QW�
JX?\P*Bn>+d[epN �uBD�����	��
�

���"R[QSOCR[QSd[QS?\P,JL?CEnP,@CQ�UWBDd[P;BZhs>9b/>ZR*J�>Z�C�XQ R*Q h QSR*QW?CUSQ���>3USBD?C�AJLP,JLBD?I>/�Êd�P^>ZP*QSN9QS?\P
JXd P,R*>/?Cd[h B/R*N9QS� JL?]P*B$P,@AQ+USBDd�P�B/h�P*@CQ+P,QWd[P�OC�LKCdSt�JLh�P,@AQ+USBD?A�CJLP*JXBD? JXd(P*R*KCQZt�P,@CQ�USBDd�P�B/hvP,@CQ3P,R*KAQ
�CR*>/?CU^@ tVB/P,@CQWR[jvJLd*Q/tpP,@CQaUSBDd�P�B/h P*@CQah >Z�Xd*Q��CR*>/?CU^@ tA>/?C�+OC�LKCd8P*@CQ�UWBDd[P8h BDR8P*@CQaP*R,>/?Ad[h QSR[dsB/hÊUWBD?\P,R[BD��G
# Q KAd*Q � � P,B"�CQW?CB/P*Q`P*@CQ`USBDd�Pvh KC?CUWP*JXBD?nh BDR � G

OCR[BDEDR,>ZN���� ����� � �F=�������	�	�	��=����� ?������ �
	�	�	
��� =�� ���
	�	�	��
�&��� ?���� � �

�����
�

� � =�� ���
	�	�	��
�&��� ?������ �
	�	�	
��� =�������	�	�	��=����� ?���� � �

� � �F=�� ���
	�	�	��
�&��� ?������ �� ��� �� �
	�	�	
� ��� =�������	�	�	��=����� ?������ �� � � ����

bZ>/R*JX>/�C�LQ
R*Q h QSR*QW?CUSQZ� ��� �� � �� � ���	�	
�
����
�I>ZP,>�USBD?Cd�P,R[KCUWP*JXBD? � ��� �� � =������
	�	�	������ ? �� � 
 
 
 =!�#"
�$��� �� ��� �� �
	�	�	��$��� �� ������ ?
OCR[JXN9JLP,JcbDQaBDO�QWR,>ZP*JXBD?5�%��� �� � =���� �
	�	�	������ ? �� � 
 
 
 =!��& �$��� �� ��� �� �
	�	�	��$��� �� ������ ?
USB/?C�CJLP*JXBD?C>/��� ��� �� !�" ���*#&%('*) �
, ' .�/�' �
1 �� � 
 
 
 =!��'(� �$��� �� ��� �� � !�" ���*#&%('*))��� �� �
, ��(' .�/�'*��� �� �
1 �� ?
�CJL?C�CJX?AEC� ��� �� .�' #2�3� ��� ! )5�
,-'*) 6 ��(� 
 
 
 =!�#+,�!-��$��� �� ��� �� �
.�' #2� � ��� ! ).��� �� �
, ��
'*) 6 ?
h KC?CU P,JLBD?gU�>/�L��� ��� �� � =���� �
	�	�	������ ? �� � 
 
 
 =!�#"!�	+/+ �$��� �� ��� �� �
	�	�	��$��� �� ������ � � � =������
	�	�	������ ?�?

F�OCOA�LepJX?CEªP*@CJXd P*R,>/?Cd�h BDR*N3>ZP*JXBD? P*B�OCR*BDE/R,>/N ��� 
 ����t8j8QgBD�AP,>/JX? h KC?AUWP,JLBD? ��� 
 ��� >/d"BDR*JLEDJX?I>Z�X�Le
EDJcbDQS? >/?C�6UWBDd[P"h KC?CU P,JLBD? � ��� 
 ��� �uQS�XB�j`t�jv@CQSR[Q�JL? �A¢ ?CB/P^>oP,JXB/? JXd�KCd[QS� h B/R">/�C�CJcP,JXB/?CdStl>/?C�6KC?p}
?CQWUSQSd[d,>/R�e$OC>/R*QW?]P*@CQSd[QSd`>/R[Q(B/N3JcP*P,QW� G�i�B/P,Q`P,@I>oPabZ>/R[JXBDKCd0�*1�d�>/R*Q JX?A�CQSQW�&>/R[EDKCN9QS?\P,dvP,B9P,@CQ USBDd�P
h KC?CU P,JLBD? � ��� 
 ��� ��j8Q`BDN9JLP<P*@CQSN h R[BDN >ZR*EDKCN9QS?\P�OuBDd*JcP,JXB/?Cdsh BDR�QS>/d*Q`B/h�R*QS>/�CJX?AECG

� ��� 
 ���F=�� ? � ��'2��34� ��56+,+738�#":9

;38���	��
�

���3
= !�" ��� � � = ��
 � =�� ?�?$#&%(' )<�#":��
;38���	��
�

���
'*.�/�'��#+/�=-�34�#"!�	+/+>38�#":9

;38���	��
�

���#3 � ��� 
 ���F= ��
�� =�� ?�?3
= .�' #�� � ��� 
 ���F= ��
 � =�� ?�?

! )?��'(�@38�BAC38�#":��
;38���	��
�

����38���	��
�

���3
= !�"2��
�� =�� ?����2#&%('*)<�#"!��
;38���	��
�

��� '*.�/ 'D���	�	
�
���� ? '*)76�? ?

��@CJXd�P,R,>Z?Cd[h BDR[N�>oP,JXB/?kJLd$d[JXN9JX��>ZR+P,B:P*@CQ �LBVUS>/�`USBDd�P�>/d*d[JXED?AN3QW?]P ���/~���t(d�P,QSOp}fUSB/KC?\P,JX?AE:h KC?CU�}
P,JLBD? � |Cw
��tuUSBDd�P�h KC?AUWP,JLBD? � |D|���tuQWP*U/GuJX?$BZP,@CQWR�j8BDR*m�G � KCR�P*R,>/?Ad[h BDR[N�>ZP*JXBD?rQ ¢pP*QS?C�CdaP,@CBDd[Q�N9QWP*@CBV�Ad
jvJLP*@��CJL?C�CJL?CEDdStV>/?C��N�>/mZQSds>/�X�IOCR[JXN9JLP*JLbDQvUWBDd[PsOI>/R,>ZN3Q P,QSR[d8Q�¢VOC�XJLUSJLPs>ZPlP,@CQad*BDKAR*USQ�}f�X>/?CEDKI>ZEDQa�LQWb/QS��G
¡IBDR�Q ¢A>/N9OC�XQZt]Q�>/U^@+OAR*JXN9JLP*JLb/Q<BDOuQSR,>oP,JXB/? � JXd�EDJcbDQS?�>(�CJ �5QWR*QW?]P8d[epN �uBD�E��&DtV>/?C�9Q�>/U^@�USBD?Cd�P,R[KCUWP*BDR
� JXd�E/JLbDQW?�>`�CJ �5QWR*QS?\Pld[epN �uBD�F�#"^G�i�B/P,Q�P*@I>ZP�P,@CQvUWBDd[P�h KC?CU P,JLBD?9P*QSR[N3JL?I>ZP,QWd�jvJLP*@"P*@CQa>/OCOCR[BDOCR*JX>ZP,Q
d*KAN B/h�OAR*JXN9JLP*JLb/Q;USBDd�P;OI>/R*>/N3Q P,QWR*d�Jch�P,@AQ BDR*JLEDJX?C>/� OCR[BDEDR,>ZN P*QSR[N3JL?I>ZP,QWdSt�>/?C�&JcP�R[KC?Cd�h B/R*QWb/QSR�P*B
d*KAN P*B�JL? �I?CJcPfegJLh�P*@CQ(B/R*JXE/JX?I>/��OAR*BDEDR*>/N �CBpQSda?CB/P�P,QSR[N3JL?I>ZP*Q/tIjv@CJXU^@$JXdvP,@CQ �CQSd[JXR[QS�&N9Q�>/?AJX?CE9B/h
>�USBDd�Pvh KC?CUWP*JXBD?5G

�



�9� �  "!0),#&%#" 4,- %���)�� -/!0#1%�� 2�!045),+ $G45),- %�� !0),#

M @I>/R*>/UWP*QSR[JX�SJL?CE OCR*BDE/R,>/N!JL?COCKAP*ds>Z?C��US>/OAP,KAR*JX?AE P*@CQSN JX?"P,@AQaUWBDd[Plh KC?CU P,JXB/?+>/R[Q��AJ"	9USKC�cP�P,B >ZKAP,BZ}
N3>ZP,Q����Z~At �Z�Vtu|\����G$��Bzj8QWb/QSRWt�OI>/R[P*J�>/�L�Le�mp?ABzjv?ªJL?COCKAPad[P*R*KCU P,KCR[QSd;OCR[B�bVJL�CQ >3?I>ZP,KAR,>/�ÊN9Q�>/?Cd � |Aw���G
F�d*OuQSUWJ�>/��b/>Z�XKCQ �&���g� 6�� �"R*QWOCR*QWd*QS?\P*daKC?Amp?ABzjv?rbZ>/�XKCQWdSG�¡IBDR<Q�¢A>/N3OA�XQ/tVP,B�U�>ZOAP,KCR[Q >/�X�uJX?COAKAPv�XJLd[P,d
B/h��XQW?CE/P,@ ��tCP,@CQ;h BD�L�XB�jvJX?CE�OI>/R[P*J�>/�L�Le9m]?CB�jv?$JL?COCKAPvd�P,R*KAUWP,KAR*Q U�>/?r��Q;KAd*QS�5G

��� ���F= �/?�� !�" � � ~ #&% '*)	��� �
'*.�/�' ��� �	�1= � ����� ��� � � ��� ���F= ��� w ?�?

TVJLN3JL��>/R3d[P,R[KCUWP*KCR*QWd$US>/? �uQ�KCd*QW� P,B �CQWd*USR[JX�uQ�>/? >ZR*R,>�e B/h�� QS�XQWN3QW?\P,dSt
> N3>ZP,R[Jc¢ B/h���} �\e]} �
QS�LQSN9QS?\P,dWt�>�USBDN9OC�XQ P,Q;�CJL?I>/R�e�P,R[QSQ`B/h�@CQSJLED@\P ��tIQ P,UZG

TVJX?AUSQvOI>/R�P,J�>Z�X�Le m]?CB�jv?�JL?COCKAPld�P,R*KAUWP,KAR*QSdlEDJcbDQvJX?CUWBDN9OC�XQ P,Q<m]?CB�jv�XQW�CEDQa>/�uBDKAP�JX?AOCKAP,dWt\P,@CQvBDR[JXEZ}
JX?C>/��h KC?CU P,JLBD?Cd`?CQSQW� P*B��uQ�P,R,>Z?Cd[h BDR[N3QW�ªP,Br@I>/?C�C�LQ�P,@CQ"d*OuQSUWJ�>/��bZ>/�LKCQ �W���g� 6�� �IG��f? OI>/R�P,JXUWKC��>ZRSt
h BDR QS>/U^@ OCR*JLN3JcP,JLb/Q3h KC?AUWP,JLBD? � t�j8Qr�AQ
�I?CQ�>&?CQ j h KC?CU P,JLBD? � &rd*KCU^@6P,@C>ZP � &&=���� ��	�	�	��=��� ?�R*Q P,KCR[?Cd
�&���g� 6�� � JLh
>/?\e ��'aJXd �&���g� 6�� � >/?C� R*QWP*KCR*?Ad � =���� ��	�	�	��=��� ?9>Zd3KCd[KI>/��B/P,@AQSR[jvJLd*QZG ¡�B/R9Q�¢A>/N3OA�XQ/t
� A =�� ���
��,7? � !�" � � � � ��� � ��� �
	5��, � � ��� � ��� � # % '*) � ��� � ��� �4'*.�/�'5� � � ��,�G # Q�>/�Xd[B
�CQ �I?CQn>r?CQWj h KC?AUWP,JLBD?	������t��CQW?CB/P,JL?CE$�LQ�>/d�P�KAOCO�QWR��uBDKC?C�5t�P,@I>oP(P,>/m/QWd�PfjsB�b/>Z�XKCQWd�>/?A� R*Q P,KCR[?Cd
P,@AQ N3B/d[P
OAR*QSUWJXd[Q OI>/R�P,J�>Z�X�Le+mp?ABzjv?ªd�P,R[KCUWP*KCR*Q P*@I>ZP
�uB/P*@$bZ>/�XKCQWd
USB/?Ah BDR*N jvJcP,@ G;¡IBDR�Q ¢A>/N9OC�LQ/t5Jch
� ��� ��� �	�1=�� � ��� �H?<>/?A� ��, � ��� �	�1= | � ��� �;?�tCP,@CQW? ����� =�� ���
��,@?�� ��� ���&=�� ��� � ��� � � ��� �H? G

� &1=������
	�	�	��
�&� ? � !�" ��� � � ��� � ��� �
	4	�	�	�	
��� � � �
� � ��� �

#&%('*) � ��� � ��� �
'*.�/�' � =�������	�	�	��=��� ?

����� =�� ���
��,7? � !�" ����� � � � =�� ����	�	�	�� � ' ?��
��, � � � , =���� �
	�	�	������@?��
� ��� � ,�� � ���

#&%('*) � � = ����� =�� �����*� ?��
	�	�	�� ����� =�� ' ����'D?�?
'*.�/�' � ����� ��� �

F��Ld*BCt�P,@AQ(UWBDd[Pah KC?CUWP*JXBD?Ad�?CQWQS�$P*B+��Q`P,R*>/?Cd�h BDR*N9QS�rP,B+UWBDN3OAKAP,Q(>/?&KCOAO�QWR��uBDKC?C��B/h�P,@AQ�USB/d[P���Jch
P,@AQsP,R[KAP,@ bZ>/�LKCQsB/hu>
UWBD?C�CJcP,JLBD?I>/�\P,QWd[P�JLd�m]?CB�jv? t\P,@AQS? P,@AQ<USBDd�P�B/h�P,@AQ<U^@CBDd[QS?"�CR,>Z?CU^@"JXd�UWBDN9OCKAP,QW�
?CBDR[N�>Z�X�Le/tCB/P*@CQSR�jvJXd*QZtIP,@CQ N�>z¢AJLN KCN BZh�P,@AQ(UWBDd[P*d�B/h���B/P*@��AR,>/?CU^@AQSd
JLd�UWBDN9OCKAP,QW� G<�¯R,>/?Ad[h BDR[N�>o}
P,JLBD?���tÊEDJcbDQS?��uQS�XB�j`tÊQSN���Bp�CJXQWd
P,@CQWd*Q3>/�XE/BDR*JcP,@CN9dStujv@CQSR[Q�� �
P*R,>/?Cd�h BDR*N9d`>/?�Q ¢VOCR[QSd*d[JXBD? JX?ªP,@AQ
BDR[JXEDJL?I>/��h KA?CUWP*JXBD?CdWtu>/?C��� "8P,R*>/?Cd�h BDR*N9d�>/?�Q�¢VOCR*QWd*d*JLBD?&JL?gP*@CQ USBDd�Pah KC?AUWP,JLBD?CdWG # Q KAd*Q � � P,B9�CQ�}
?CB/P*Q�h KC?CU P,JLBD? � Q�¢VP*QS?C�AQS�gjvJLP,@3P,@CQ�bZ>/�LKCQ �&���g� 6�� �ItV>/?C��j8Q;KCd*Q � � � P,B��CQS?CBZP,Q
P,@AQ
USBDd�P[} ��BDKA?C�

{



h KC?CU P,JLBD?nh BDR � G

OCR[BDEDR,>ZN�� �
����� � � =���� ��	�	�	��=������? ����� �

	�	�	
��� =�� � �
	�	�	��
�&��� ? � � � �

� � �F=������
	�	�	��
�&��� ?���� � � �
	�	�	
� ��� =�� ���
	�	�	��
�&��� ? ��� �� �

�����

�
� � �F=�� ���
	�	�	��
�&��� ?�� � � �� ��� �� �
	�	�	
� ��� =�������	�	�	��=����� ? � � � �� � � �� �

� � � � =�� ���
	�	�	��
����� ?�� � " �� � � � �� �
	�	�	
� � ��� =������
	�	�	��
�&��� ? � � " �� � �� ����

� &&=������
	�	�	��
��� ?�� 	�	�	�>/d�>/�uB�bDQ
����� =������=��,@?�� 	�	�	�>Zda>Z��B�bDQ

bZ>/R*JX>/�C�LQ
R*Q h QSR*QW?CUSQZ� ��� �� � �� �:�
�I>ZP,>�USBD?Cd�P,R[KCUWP*JXBD? � ��� �� � =���� �
	�	�	������ ? �� � � =�� � �� ��� �� �
	�	�	���� � �� ������D?
OCR[JXN9JLP,JcbDQ
B/O�QWR,>ZP*JXBD? � ��� �� � =���� �
	�	�	������ ? �� � � &&= � � �� ��� �� ��	�	�	�� � � �� ������ ?
USB/?C�CJLP*JXBD?C>/��� ��� �� !�" ���*#&% '*) �
, '*.�/�'0�
1 �����.�'�#2�3� � � �� ��� ��

! ) !�" � � � ��� � ��� � #&% '*) ����� =�� � , ��� � 1 ?
'*.�/�' !�" � #&% '*)+� � , '*.�/�'0� � 1 '*) 6

jv@CQWR*Q � � , � � � �� �
, ���t � � 1 � � � �� �
1 ��
�CJL?C�CJX?AEC� ��� �� .�'�#2� � ��� ! ) �
, '*) 6 ��&��.�'�#2�3� � � �� ��� �� ! ) � � �� �
, �� '*)76
h KC?CU P,JLBD?gU�>/�L��� ��� �� � =���� �
	�	�	������ ? �� � � � =�� � �� ��� �� �
	�	�	���� � �� ������ ?
OCR[JXN9JLP,JcbDQ
UWBDd[P�OI>ZR,>/N9QWP*QSRS� ��" ��,�%�� � �
d*KAN3N3>ZP,JLBD? � ��" �� 
 
 
 =���� ��	�	�	��
��� ? �� � 
 
 
 = � " �� ��� �� �
	�	�	���� " �� ������ ?
USB/?C�CJLP*JXBD?C>/��� ��" �� !�" ���*#&%('*) �
, ' .�/�' �
1 �� ��.�'�#2�3� � � �� ��� ��

! ) !�" � � � ��� � ��� � #&% '*) � 
 ��=�� � , ��� � 1 ?
'*.�/�' !�" � #&% '*)+� � , '*.�/�'0� � 1 '*) 6

jv@CQWR*Q � � , � � " �� �
, ���t � � 1 � � " �� �
1 ��
�CJL?C�CJX?AEC� ��" �� .�' #2�3� ��� ! )5�
, '*)76 �� ��.�'�#2�3� � � �� ��� �� ! ) � " �� �
, �� '*) 6
h KC?CU P,JLBD?gU�>/�L��� ��" �� � � =���� �
	�	�	������ ? �� � � � � =�� � �� ��� �� �
	�	�	���� � �� ������D?
F�OCOA�LepJX?CEnP*@CJXd;P,R*>/?Cd�h BDR*N3>ZP,JLBD?&BD?�h KC?CU P,JLBD?Cd ��� 
 ���
>/?C� � ��� 
 ���
epJXQS�L�Cd
h KC?CU P,JLBD?Cd � ��� 
 ���;>Z?C�

� � ��� 
 ���<�uQS�LBzj`tVjv@CQSR[Q`h KA?CUWP*JXBD? � &;h BDR�QS>/U^@rOCR*JLN3JcP,JLb/QaB/O�QWR,>ZP*BDR � >/?C�nh KC?CU P,JLBD? �����a>/R*Q`>/d�E/JLbDQW?
>/�uB�bDQ/G8TV@C>/R*QW��UWBV�CQ`JLd�OCR*QWd*QS?\P*QS�$jvJcP,@njv@CQSR[Q } US��>ZKCd*QWdajv@CQW?rP*@CJXd�N3>/m/QWd�P*@CQ`USBp�CQ`d*N3>/�X�LQSRWG

� ��� 
 ���F=�� ?$� .�'�#2� � � � 56+,+H= � ":9

 =�� ?�?
! ) !�" � ��� ��� � ��� � #&% '*)	����� =��������
,G?

'*.�/ ' !�" � #&% '*)+��� '*.�/�' �
,-'*) 6
jv@CQWR*Q ��� � � ":�	
 =�� ?

�
, � .�' #�� ��� ��� 
 ���F= � ":9

 =�� ? ?
! )5.�' #2�3� � A�= � "!��
 =�� ?�� � ?

! ) !�" �3��� ��� � ��� � #&% '*)	����� = � "!��
 =�� ?�� � ?
'*.�/ ' !�" � #&% '*) � "!��
 =�� ? ' .�/�' � '*)765'*) 6

w�~



� � ��� 
 ���F=�� ? � ��'2��34� ��56+,+ 38�#":9

;38���	��
�

���3
= .�' #2�3� � ��56+,+H= � ":9

 =�� ? ?
! ) !�" � ��� ����� ��� � #&%('*) � 
 ��=���� ���
,@?

'*.�/�' !�" � #&%(' )+��� '*.�/ '0�
, ' ) 6 ?
jv@AQSR*Q ��� � �#":�	
;34���$��
�

���

�
, � �#+,�!-�38�#":�$+/+>34�#":9�
;34���	�	
�
����#3 � � ��� 
 ���F= � ":9

 =�� ? ?3
= .�' #�� � � ��� 
 ���F= � "!9

 =�� ? ?
! ) ��'(�@3 �BA 34�#"!��
;38���	��
�

���#38���	��
�

���3
= .�'�#2� � � A = � ":��
 =�� ?�� � ?

! ) !�" � � � ��� � ��� � #&% '*) � 
 ��=!�#"!��
 38���	��
�

��� � ���	��
�

��� ?
'*.�/ ' !�" � #&%(' )<�#":��
;38���	��
�

��� '*.�/�'����	�	
�
���� '*) 6 ? '*)76�?

��@CQ�R[QSd[KC�LP*JX?CE9USBDd�P[} ��BDKA?C�rh KA?CUWP*JXBD?rP^>/mZQSda>/d�>ZR*EDKCN9QS?\P*daOI>ZR[P,JX>/�X�ce�m]?CB�jv?&JL?COCKAP�d�P,R*KAUWP,KAR*QSdWt
d*KAU^@6>/d ��� ���F= �/?�t�jv@CJXU^@�P^>/mZQ+>/d�>/R*E/KCN3QW?\P,d JX?COCKVP�d[JX�SQ9OI>/R*>/N9QWP,QWR*dWt�d*KAU^@6>/d���Gg��@CQSR[QWh BDR[Q/t�j8Q
U�>Z?nBD�AP^>ZJX?+>(R*QSd[KC�LP*JX?CE(h KC?CUWP*JXBD?3P,@I>ZP8P^>/mZQSdv>/d<>/R*EDKAN3QW?]P*dsJL?COCKAPsd*JX�WQ
OI>/R*>/N9QWP,QWR*d�>Z?C�+OCR[JXN9JLP,JcbDQ
USB/d[P�OI>/R*>/N3Q P,QWR*d�>/?C�gUSB/N3OCKVP,QSd�P*@CQ`N3BDd�P�>/USUWKCR,>oP,Q USBDd�Pa�uBDKC?A�rOuBDd[d*JX�A�XQ/G

qsB/P*@�P*R,>/?Cd�h BDR*N3>ZP*JXBD?Cd �:>/?A� � P^>/mZQ3�LJX?CQS>/R�P*JXN9Q�JX?ªP,QWR*N9d BZhsP,@AQ9d[JX�WQ9BZhsP,@AQ3OCR[BDEDR*>/N�t�d[B
P,@AQWe >ZR*Q$Q�¢pP,R*QWN3QW�Le Q
	9USJLQS?\P�ta>/dn>Z�Xd*B d*QSQW? JX? BDKAR+OCR*BZP,B/PfepOuQ&d[epd[P*QSN F�H���F�GsiaB/P*Q$P,@C>ZP+P,@AQ
R*QWd*KC�cP,JL?CE USBDd�P[} ��BDKA?C� h KC?CUWP*JXBD? N9JXE/@]P�?CB/PnP*QSR*N9JX?C>ZP,QZt��AKAPnP,@CJLdnBVUWUSKCR[dnBD?C�ce JLh;P*@CQ�R*QWUSKCR[d*JLb/Q
d[P*R*KCU P,KCR[Q3BZhsP,@AQ9B/R*JXE/JX?I>/��OCR*B/EDR,>/N �CQSOuQS?A�Cd�BD?�KC?Cm]?CB�jv? OI>/R[P*d`JX?�P,@CQ"OI>/R�P,JX>/�X�ce�m]?CB�jv? JX?COCKVP
d[P*R*KCU P,KCR[Q/G�Fad�>aP*R*JLbpJX>/�\Q ¢A>/N9OC�XQZtDJLhCOI>/R[P*J�>/�L�Le�mp?ABzjv?"JL?COCKAP�d[P*R*KCU P,KCR[Q�EDJLb/QS? JLd �&���g� 6�� �ItZP,@AQS? P,@AQ
USB/R*R*QWd*OuBD?C�CJL?CE+UWBDd[P�}f�uBDKC?C�$h KA?CUWP*JXBD?$h B/R�>/?\e�R*QWUSKCR[d*JLb/Q h KC?CU P,JXB/?$�CBpQSd
?AB/PaP*QSR[N3JL?I>ZP,QZt�d[JX?CUWQ�P,@AQ
BDR[JXEDJL?I>/�ÊOCR*B/EDR,>/N.�CBpQSd;UWBDd[P;JL? �I?CJcP,Q R[QSd[BDKCR*UWQ�JX?&P*@CQ�j8BDR*d�P(US>/d*QZG�# Q�U�>Z?ªN3Bp�CJLh egP*@CQ">/?I>/�cepd*JXd
P,Bn�AQWP,QWUWP ?CBD?\P*QSR*N9JX?C>ZP,JLBD?&JX?ªN3>/?\e�U�>/d[QSdSt�>/d�h B/R;Q ¢A>/N9OC�XQ JL?����/y���G ¡IBDR�P*@CQ�Q ¢A>/N9OC�XQ�B/hsE/JLbpJX?CE
�&���g� 6�� ��P,B&>�R*QWUSKCR[d*JcbDQ+UWBDd[P�}f�uBDKC?C��h KC?CUWP*JXBD?5t�?CBD?\P*QSR*N9JX?C>ZP,JLBD?�JXd`P,R*JcbpJ�>/��P*B$�CQ P,QSU P�t�d[JX?CUWQ3P,@AQ
>/R[EDKCN9QS?\P,d�P,B"R[QSUSKAR*d*JcbDQ U�>/�L�Xdsj8BDKC�L��R[QSN3>/JX? �&���g� 6�� �IG

� � �f¤�ª�� ª���ª�£
	 ©�¦���¤ ����¦�¨�£�§ !e¨�£�©Ñ¤�ª]¦�£��

��@CJLdld[QSU P,JXB/?��CQWd*USR[JX�uQSdld[epN �uBD�XJLU�QWbZ>/�LKI>ZP,JLBD?">/?C�9BDOAP*JXN9JX�S>ZP,JLBD?Cd�P*@I>ZPlN3>/m/QvUSB/N3OCKVP^>ZP*JXBD?"B/h�USBDd�P
�uBDKC?C�Cd�N3BDR[Q�Q 	3UWJXQW?]PSG`��@CQ�P,R*>/?Cd�h BDR*N3>ZP,JLBD?Cd�USBD?Ad*JXd�P;B/hlOI>/R�P,JX>/�ÊQWbZ>/�XKC>ZP,JLBD? tuR*Q�>Z�XJX�WQS�$>/d
ED�LBD�I>/�
JX?A�XJX?AJX?CECtp>/?A��JL?CUSR[QSN9QS?\P^>/�5USBDN9OCKAP,>ZP,JLBD? tCR[Q�>/�LJX�SQW�g>/dv�XBpU�>/��BDOAP*JXN9JX��>oP,JXB/? G

# Q'�IR[d[P`OuBDJX?\P;B/KAP
P,@C>ZP`USBDd�P[} ��BDKA?C�ªh KC?CUWP*JXBD?Ad;N3JLED@\P
�uQ�Q ¢pP,R[QSN9QS�Le$JX?CQ 	9USJXQW?\P;P,BnQWbZ>/�LKI>ZP*Q
EDJcbDQS?"bZ>/�XKAQSd�h BDR�P*@CQSJLR�OI>/R,>ZN3Q P,QSR[dSG��f?9h >/U P�t\JL?"P*@CQ�jsB/R*d[PlUS>/d*QZt]P*@CQvQWbZ>/�LKI>ZP,JLBD? P^>Zm/QSdlQ ¢VOuBD?CQW?]P*J�>/�
P,JLN3Q"JL? P,QWR*N9d�B/hsP,@CQ3JX?COCKVP�d[JX�SQ3OI>/R*>/N3Q P,QWR*dSt�d*JX?AUSQ�JcP QSd*d[QS?\P,JX>/�X�ce�d*Q�>ZR*U^@CQWd�h BDR(P*@CQ3j8BDR[d[P[} U�>/d[Q
Q ¢VQWUSKAP*JXBD?rOI>ZP*@rh BDRv>Z�X�5JL?COCKAP*dvd,>ZP*JXd[h epJL?CE�P,@CQ`OI>/R�P,JX>/�X�ce3m]?CB�jv?rJX?COAKAP�d[P,R[KCUWP*KCR*QWdSG

wDw



� ��� � ' " %�� '�� ��� '���4,' %�� !0).! $ -/!$#&% � 2�!045),+ $G45),- % � !�),#

�f?6OCR,>ZUWP,JLUSQZt�bZ>/�LKCQSd�B/h�JX?COCKVP�d*JL�SQnOI>/R*>/N9QWP,QWR*d">/R[Q+EDJcbDQS? h BDR >/�XN9BDd[P >/�X�8>/OCOA�XJXUS>ZP,JLBD?CdWG���@AJXd JLd
jv@\enP,JLN3Q�}�>/?I>Z�Lepd*JLdsP,QWU^@C?CJ !]KCQWdaKAd*QS��JX?rd[epd[P*QSN9daUS>/?rR*Q�!]KCJLR*Q`�XBpBDOg�uBDKC?C�Cd�h R[BDN P,@AQ KAd*QSR��uQWh BDR[Q
P,JLN3Qs��BDKA?C�Cd8>/R*Q�UWBDN3OAKAP,QW� G # @CJX�LQ<JX?"EDQW?CQSR*>/�IJLP�JLd�?CB/PlOuBDd*d[JX�C�LQ<P,B`BD�AP,>/JX?"Q ¢VOC�LJXUWJLP��LBVBDO��uBDKC?A�Cd
>/KAP*BDN3>ZP,JLU�>/�L�Le3>/?C�$>/USUWKCR,>ZP*QS�ceDtIjsQ(U�>/?�JXN9OC�XJLUSJcP,�Le9>ZU^@CJXQ bDQ(P*@CQ �CQSd[JXR*QW�$QG�5QWUWP
�\erQWbZ>/�LKI>ZP*JX?CE�P,@AQ
USB/d[P[} ��B/KC?C�nh KC?CU P,JXB/?+d[epN �uBD�XJLU�>/�L�Le"JL?�P,QWR*N9d�B/hÊOCR*JLN3JcP,JcbDQ�UWBDd[P<OI>/R,>ZN3Q P,QSR[d�EDJLb/QS?nd[O�QWUSJ"�CU
b/>Z�XKCQWd
B/h�JX?COAKAPvd*JL�SQ`OI>/R*>/N3Q P,QWR*dSG

��@CQ+Q b/>Z�XKI>ZP*JXBD? d*JLN3OC�ce&h BD�L�XB�jvd P*@CQ+d�P,R*KAUWP,KAR*QSd�BZh�USBDd�P[} ��BDKA?C� h KC?CU P,JXB/?CdSG&TVO�QWUSJ �IU�>/�L�Le/t�P,@AQ
USB/?]P*R*BD�Ad[P,R[KCUWP*KCR*QWd��CQWP*QSR*N9JX?AQ<USBD?A�CJLP*JXBD?I>Z�V�CR*>/?CU^@CQWdl>/?C��N3>/m/Q�R[QSUSKAR*d*JcbDQ�h KC?CU P,JLBD? U�>Z�X�Xd�>/d�KCd[KI>/��t
>/?C� P,@CQ�BD?C�Le6OAR*JXN9JLP*JLb/QnBDO�QWR,>ZP*JXBD?Ad�>/R[Q�d[KCN9d�B/h;OAR*JXN9JLP*JLb/QrUWBDd[P�OI>/R*>/N3Q P,QWR*d3>/?C� N3>o¢VJXN KAN3d
>/N9BD?CEr>/�cP,QSR[?I>ZP*JLbDQ�d[KCN9dSt�jv@CJXU^@�U�>Z? Q�>Zd*JX�ce&�uQ"�CBD?CQ"d[epN �uBD�LJXU�>Z�X�Le/G���@]KCdWt�P,@AQ"P*R,>/?Ad[h BDR[N�>ZP*JXBD?
JX?A�XJX?AQSd >/�X��h KA?CUWP*JXBD? US>/�X�LdSt¯d*KCN9d >Z�X��OCR[JXN9JLP,JcbDQ�UWBDd[P�OI>/R,>ZN3Q P,QSR[d�d�eVN���BD�LJXUS>/�X�ceDt��CQ P,QSR[N3JL?CQSd(USBD?p}
�CJcP,JXB/?I>/�Ê�CR,>Z?CU^@CQSd`Jch�JLP�U�>/? t >/?C�ªP^>/mZQSd;N3>o¢VJXN KAN d*KCN9d`>/N9BD?CE+>Z�X�¯O�BDd[d*JL�C�XQ(�CR,>/?AU^@CQSd`JLh�JcP
US>/?
?CB/PSG

��@CQ"d[epN �uBD�XJLU QWbZ>/�LKI>ZP*JXBD?�� �CQ
�I?AQS� �uQS�LB�j OuQSR�h BDR*N9d
P,@AQ"P*R,>/?Ad[h BDR[N�>ZP*JXBD?AdSG � P;P^>/mZQSd >/d >/R�}
EDKCN9QS?\P*d">/?6Q ¢VOCR*QWd*d[JXBD? ��>Z?C� >/?6QS?\bpJXR*B/?CN3QW?\P�� B/hvbZ>/R[J�>/�C�LQ��CJL?C�CJL?CEDd = jv@CQSR[QrQS>/U^@6b/>ZR*J�>Z�C�XQ
JXd`N3>/OCOuQS�ªP,BrJLP*d;b/>Z�XKCQJ?
>/?C� R[QWP*KCR*?Cd(>/d`R*QWd*KC�cP(>rd�eVN���BD�LJXU bZ>/�LKCQ�P,@I>ZP`UWBD?\P^>/JL?Cd`P,@CQ"OCR[JXN9JLP,JcbDQ
USB/d[P OI>/R*>/N3Q P,QWR*dSG"��@CQ"Q b/>Z�XKI>ZP*JXBD?ªd�P^>/R�P,d;jvJLP*@�P*@CQ9>/OCOC�LJXUS>ZP,JLBD?&B/hlP,@CQ"UWBDd[P�}f�uBDKC?C��h KC?CU P,JXB/?�P*B
>ªOI>/R�P,J�>Z�X�Le�KA?Cm]?CB�jv?:JX?AOCKAP�d�P,R*KAUWP,KAR*Q/t8Q/G�ECGct � � ��� 
 ���F= ��� ���F=�w�~D~ ? ? ts>/?C�6JLP d[P^>ZR[P,d jvJcP,@ >/? QWN3OAPfe
QS?\bpJXR[BD?CN9QS?\P�G # Q`>/d*d[KCN9Q
P,@I>ZP 
 
 
	� JLd�> h KC?CUWP*JXBD?+P*@I>ZPvd�eVN���BD�LJXUS>/�X�ce"d*KCN9d�JLP*dv>/R*EDKAN3QW?]P*dStI>Z?C�
� 
 � � JXdv>�h KC?CU P,JXB/?gP*@I>ZPvd�eVN���BD�LJXUS>/�X�ce9P,>/m/QWd�P*@CQ`N�>z¢AJLN KCN�B/h�JLP,dv>ZR*EDKCN9QS?\P*dSG
bZ>/R[J�>/�C�LQ
R*Q h QSR[QS?CUWQ/� � �� � ��
� ����=�� ?

�LBVB/m3KCOr�CJL?C�CJX?AE�B/h �3JX?gQS?\bpJXR[BD?CN9QS?\P
OCR[JXN9JLP*JLbDQaUSBDd�P�OI>/R,>ZN3Q P,QSRW��� ��/�%��
� � �
�I>oP^>�USBD?Ad[P,R[KCUWP*JXBD?5� � �� � =������
	�	�	������ ? ��
� � � =�� �� ��� ��
� �
	�	�	���� �� ������
�&?
OCR[JXN9JLP*JLbDQaBDOuQSR,>oP,JXB/? � � �� � =������
	�	�	������ ? ���� � � =�� �� ��� ��
� �
	�	�	���� �� ������
�&?
d[KCN3N3>ZP*JXBD? � � �� 
 
 
 =������
	�	�	������ ? ��
� � 
 
 
	� =�� �� ��� ���� �
	�	�	���� �� ������
�&?
N3>o¢VJXN KAN�� � �� � 
 ��=���� �
	�	�	������ ? ��
� � � 
 � � =�� �� ��� ��
� �
	�	�	���� �� ������
�&?
UWBD?C�CJcP,JXB/?I>/��� � �� !�" ���*#&% '*)+�
, '*.�/ '0�
1 ��
� ��� �� �
, ��
� Jch�� �� ��� ��
�3� � � � �

� �� �
1 ��
� Jch�� �� ��� ��
�3� � 
 ��� �
�CJL?C�CJL?CEC� � �� .�' # � � ��� ! ) �
, '*) 6 ���� ��� �� �
, ��
� � ������ �� ��� ��
���

�AJX?C� �3P*B�b/>Z�XKCQ;B/h ����JL?nQS?\bpJXR[BD?CN9QS?\P
h KC?AUWP,JLBD?gU�>/�L�XdW� � �� � =������
	�	�	������ ? ��
�

jv@CQWR*Q � JLd��CQ
�C?CQS���]e � =�� � �
	�	�	��
�&� ?����
��� �� ����
� � �������� �� ��� ��
� �
	�	�	��
�&������ �� ������
���

F�d`>/?ªQ�¢A>/N3OA�XQ/t5>/OCOC�cepJX?CE+d�epN ��B/�XJXU(QWbZ>/�LKI>ZP,JLBD?�P*B � � ��� 
 ����BD?�>3�XJXd�P
B/hld[JX�SQ�w�~D~AtujsQ�BD�VP^>/JL?
wz�



P,@AQ`h B/�X�XB�jvJL?CE R*QWd*KC�cP��

� � ��� 
 ���F= ��� ���F=�w�~D~ ?�?$� |\{\y��#���$��
�

���#3 w�~D~��#� ��56+,+ 3kw�{/{�� �#":��
;3kw�{D{��#�#":9

3 {D{����BAC3kw�{D{��#��'(�@3 {D{��#�#+,�!-�3 {D{�� �#":�	+,+
��@CJXdsd[epN �uBD�XJLU�QWbZ>/�LKI>ZP*JXBD?3JXd<Q�¢C>ZUWP,�ce+> d[O�QWUSJX>/�XJL�SQS��OI>/R[P*J�>/�uQWbZ>/�LKI>ZP*JXBD? G�� P�JXdlh KC�X�ce3>/KAP,B/N�>ZP*JXU

>/?C�:USBDN9OCKAP*QSd3P*@CQrN3BDd�P+>ZUSUSKAR,>ZP*Q$USB/d[P+�uBDKC?A� O�B/d*d*JL�C�XQgjvJLP*@:R[QSd*OuQSU P+P,B�P,@CQ�EDJLb/QS? OCR*BDE/R,>/N
d[P*R*KCU P,KCR[Q/Gl� P�>/�Ljs>�epd�P*QSR*N9JX?C>ZP,QWd�>/dv�XBD?AE3>Zd<P,@CQ`USB/d[P[} ��B/KC?C�gh KC?CUWP*JXBD?nP*QSR*N9JX?C>ZP,QWdSG

��@CQ<d�eVN���BD�LJXUlQWbZ>/�LKI>ZP,JLBD? EDJLb/QS? BD?A�Le`bZ>/�XKCQWd�BZh�JX?COCKVP�d[JX�SQsOI>/R,>ZN3Q P,QSR[d�JLd�JL?CQ
	9USJLQS?\P�UWBDN9OI>/R*QW�
P,B��CJXR[QSUWP<QWbZ>/�XKC>ZP,JLBD?3E/JLbDQW?+bZ>/�XKCQWd<B/hÊ�uB/P,@�JX?COCKVP<d*JL�SQ
OC>/R,>/N9QWP*QSR[d�>/?C�+OC>/R[P*JXUSKA��>/RlOCR*JLN3JcP,JcbDQvUSBDd�P
OI>/R*>/N9QWP,QWR*dWt/QWb/QS? P*@CBDKCED@(P,@CQ8R*QSd[KC�LP*JX?CE�h KC?CU P,JXB/?(P^>Zm/QSd�bVJLR[P*KI>/�X�ce
UWBD?Cd[P,>/?\P�P,JLN3Q�EDJcbDQW?�>/?\e`b/>Z�XKCQWd
B/huOCR[JXN9JLP,JcbDQ8USBDd�P�OI>/R,>ZN3Q P,QSR[dSG�¡�B/R�Q ¢A>/N9OC�XQZt\�CJXR[QSU P,�Le(QWbZ>/�LKI>ZP*JX?CE;> !]KI>Z�CR,>ZP*JXU�} P,JLN3Q8R*Q bDQSR[d*Qvh KC?CU�}
P,JLBD?�= P,@I>oPsKCd[QSdv>/OAO�QW?C�+BDOuQSR*>ZP,JLBD? ?�BD?+JL?COCKAP8B/hÊd*JL�SQ
�/~ P,>/m/QWd�>/�uBDKAPs~AG {/��N3JL�X�LJXd*QWUSBD?A�CdSt/jv@AQSR*QS>/d
P,@AQsd[epN �uBD�LJXUlQWbZ>/�XKC>ZP,JLBD?;P^>/mZQSd��\yZ~aN9JX�X�LJXd[QSUSB/?C�CdStz@]KC?C�AR*QS�Ad�B/hCP,JLN3QWd�d[�XB�j8QSRSG # QsOCR*BDOuBDd[Q8h KCR�P,@CQWR
BDOAP*JXN9JX�S>ZP,JLBD?Cds�uQS�LB�j P*@I>ZPvEDR[Q�>ZP*�Le+d[O�QWQS��KCOrP*@CQ`d[epN �uBD�XJLU
QWbZ>/�LKI>ZP*JXBD? G

� � � � �0! � + � )�� " ��� ��' %�� +.# 4���� ' %�� !0),#(!�� � " " � -�4 " #�� !0),#

��@CQ�d[epN �uBD�XJLUnQWbZ>/�XKC>ZP,JLBD? >/��B�b/Q$JXd9>�ED�XB/�I>/��BDOAP*JXN9JX�S>ZP,JLBD? B�bDQWR+>/�L�<USBDd�P[} ��BDKA?C� h KC?AUWP,JLBD?Cd9JX?V}
bDB/�LbDQW� G Y
KCR[JX?CE&P*@CQnQWbZ>/�LKI>ZP*JXBD? t�d*KCN9N�>oP,JXB/?Cd B/h�d[epN �uBD�LJXU�OAR*JXN9JLP*JLb/Q�USB/d[P"OI>/R*>/N9QWP,QWR*d jvJcP,@CJL?
Q�>ZU^@+h KC?CUWP*JXBD?��CQ
�I?AJLP,JLBD?+>ZR*Q�OuQSR�h BDR*N9QS�3R*QWO�QS>ZP,QW�C�Le9jv@CJX�LQ�P*@CQ�UWBDN9OCKAP^>oP,JXB/?�R*QWUSKCR[d*QWdSGl��@pKAdStAj8Q
U�>Z? d*OuQSQW�9KAO�P,@CQsd[epN �uBD�XJLU8Q b/>Z�XKI>ZP*JXBD? �\e �IR[d[P�O�QWR[h BDR[N3JL?CEad[KCU^@"d*KCN9N3>ZP,JLBD?Cd¯JX? >aOCR*QWOCR*BpUSQWd*d*JL?CE
d[P*QSO G�TpO�QWUSJ"�CU�>/�L�LeDt�jsQ+UWR*QS>ZP,Qn>$b/QSU P,BDR�>Z?C� �XQ P Q�>ZU^@ QS�XQWN3QW?\P USB/R*R*QWd*OuBD?C� P,B&>$OCR*JLN3JcP,JcbDQ"USBDd�P
OI>/R*>/N9QWP,QWRSG���@CQ;P*R,>/?Cd�h BDR*N3>ZP*JXBD?
	�tIEDJcbDQW?r�uQS�LB�j`tCO�QWR[h BDR[N3d8P,@CJLd�BDOAP,JLN3JL��>ZP*JXBD?5G # Q;KCd*Q2� � � � P*B
�CQW?CB/P,Q;P*@CQ;P,R,>Z?Cd[h BDR[N3QW�gUSBDd�P[}f�uBDKC?A�gh KA?CUWP*JXBD?gB/h � P,@I>ZPvB/O�QWR,>ZP*QSd�BD?gbDQWUWP,B/R*dSG # Q;KCd*Q;h KC?CU P,JLBD?

 
 
 � P,BnUWBDN9OCKAP,Q�UWBDN9O�BD?AQS?\P[}�jvJXd*Q�d*KCN B/h�P,@CQ">/R[EDKCN9QS?\P
b/QSUWP*BDR*dWt�>Z?C�&jsQ"KCd[Q h KC?CU P,JXB/? � 
 � �
P,B"UWBDN3OAKAP,Q`USB/N3OuBD?CQW?]P�} jvJLd*Q;N3>o¢VJXN KCNxB/h¯P,@CQ >/R[EDKCN9QS?\P�bDQWUWP,B/R*dSG

OCR*BDE/R,>/Nr��	
�� �� � � � � =������
	�	�	��
������? � ��� �

	�	�	
� � ��� =�� ���
	�	�	��
�&� � ?��4� � �

�� ��
�

� � � � � =�� � �
	�	�	��
�&��� ? ��	 " �� ��� �� �
	�	�	
� � � ��� =�� � �
	�	�	��
�&� � ? �
	 " �� � � �� �

OCR*JLN3JcP,JLb/Q�UWBDd[P�OI>/R*>/N9QWP,QWRS��	@" ��/�%�� � USR[Q�>ZP*Q >�b/QSU P,BDR�B/h�~�1�dvQ�¢AUWQSOAP�jvJLP*@nP,@CQ
USB/N3OuBD?CQW?]P�UWBDR*R[QSd*OuBD?C�AJX?CE�P,B �!d[QWPvP,Bgw

d*KCN9N�>oP,JXB/? � 	@" �� 
 
 
 =���� �
	�	�	������ ? �� � 
 
 
 � =�	 " �� ��� �� �
	�	�	���	 " �� ������ ?
N�>o¢VJLN KCNr� 	@" �� � 
 ��=�������	�	�	��
��� ? �� � � 
 � � =�	 " �� ��� �� �
	�	�	���	 " �� ������ ?
>/�X��B/P,@CQWR*dW� 	@" �� ���� � �

w��



H�QWP��!��Q;P,@AQ`h B/�X�XB�jvJL?CE�bDQWUWP*BDRvB/h�OCR[JXN9JLP*JLbDQaUSBDd�P�OI>/R,>ZN3Q P,QSR[dS�

� ���	�	
�
���� � � � '2+ � �#"�� � � � � � 56+,+ � �#":��

� �#":9

 � �BA(� ��'(� � �#+,�!-�� �#":�	+,+��
F�OAOC�LepJX?AE�P,@CQ
>/��B�b/Q�P,R*>/?Cd[h B/R*N3>ZP,JLBD?�BD?3h KC?CUWP*JXBD? � � ��� 
 ���lepJXQS�L�Cd8h KA?CUWP*JXBD?0� � � ��� 
 ����tAjv@CQWR*Q;UWBDN"}
OuBD?CQS?\P*d�B/h�P,@CQabDQSU P,BDR[d�USBDR[R*QWd*OuBD?C�nP,B�P*@CQ
UWBDN3OuBD?CQW?\P,d<B/h��"tC>/?C�nJL? �A¢�?CB/P,>ZP,JLBD?D3 ��JXd<KAd*QS�+h B/R
bDQWUWP*BDR�>Z�C�CJLP*JXBD?5G

� � � ��� 
 ���F=�� ?$� � w �,~ �^~ ��w �^~ ��w �,~ ��w �^~ �^~
	3 � = .�' #2�3� � ��56+/+;= � ":9

J=�� ? ?
! ) !�" � ��� ����� ��� � #&%('*) � 
 � � =������
�
,@?

'*.�/�' !�" � #&%(' ) ��� '*.�/ '0�
, ' ) 6 ?
jv@CQWR*Q ������� w �^~ �,~ �^~ ��w �^~ �^~ �,~ �^~ �^~�	

�
, �
� w �^~ �^~ �^~ �^~ �Sw �^~ �^~ ��w ��w�	 3 ��� � � ��� 
 ���F= ��
�� =�� ?�?3 � = .�'�#�� ��� ��� 
 ���F= � ":9

 =�� ?�?
! )�� � �^~ �,~ �^~ ��w �^~ ��w �Sw �^~ �^~�	3 � = .�' #2�3� � A�= � "!��
 =�� ?�� � ?

! ) !�" � � � ��� � ��� � #&%(' ) � w �,~ �^~ �^~ ��w �^~ �,~ �^~ �^~ �^~
	
'*.�/�' !�" � #&%('*) � w �^~ �^~ �,~ ��w �^~ �^~ �^~ �,~ �^~�	
'*.�/�'�� w �^~ �^~ �^~ �,~ �^~ �^~ �^~ �^~ �,~
	 '*)76 ? '*)76 ?

��@CQ USBDd�P[} ��BDKA?C�nh KC?CUWP*JXBD? � � ��� 
 ���F=�� ?vJXd�d[JXN9OC�Le9P,@CQ`�CBZPvOCR*Bp�CKCU PaBZh � � � ��� 
 ���F=�� ?v>/?C���9G
��@CJXd;P*R,>/?Cd�h BDR*N3>ZP*JXBD?&JL?CUSR[QSN9QS?\P^>Z�XJX�WQSd�P*@CQ"USBDN9OCKAP,>ZP,JLBD?&B�bDQWR`R*QSUWKCR*d[JXBD?Ad`P*Br>�b/BDJX��R[QSOuQ�>ZP*QS�

d*KAN3N3>ZP,JLBD? GvF�ED>/JX? t�P,@AJXd�JLd�h KA�X�Ler>ZKAP,BDN3>ZP*JXU >/?C�$P,>/m/QWd
P,JLN3Q`�XJL?CQ�>ZRaJL?�P,QWR*N9d�B/h�P*@CQ d[JX�SQ(B/h�P,@AQ
USB/d[P[} ��B/KC?C�gh KC?CUWP*JXBD?5G

��@CQ�R*QWd*KC�cP
B/h�P*@CJXd�BDOAP,JLN3JL��>ZP*JXBD?gJLd��CR*>/d[P*JXU�d[O�QWQS�CKAO�BZh�P,@CQ Q bZ>/�XKI>oP,JXB/? G
¡IBDRaQ ¢A>/N9OC�XQZt�BDOVP,Jc}
N9JX�SQW�nd[epN �uBD�XJLU�Q b/>Z�XKI>ZP*JXBD?�B/hÊP,@CQ
d*>/N9Q%!pKC>/�CR,>oP,JXU�} P*JXN9QaR[QWbDQWR*d[Q(BD?nJL?COCKAP<B/h¯d*JX�WQ �/~�P^>Zm/QSd�B/?C�Le
�VG �D�&N3JL�X�LJXd*QWUSBD?A�CdSt�jv@CJL�XQn�CJLR*QWUWP"QWbZ>/�LKI>ZP*JXBD? P,>/m/QWd�~AG�{D�ªN9JX�X�LJXd[QSUSB/?C�CdSt�R[QSd[KC�LP*JX?CE�JX? �LQSd[d"P*@I>/? �
P,JLN3QWdsd[�XB�j<}f�CB�jv? �VJLPsJXdlBzb/QSR��/�/~(P,JLN3QWdlh >/d�P,QWRsP,@I>Z?+d[epN �uBD�XJLUaQ bZ>/�XKI>oP,JXB/?3jvJLP*@CBDKAP8P,@CJLdsBDOVP,JXN9JX�S>o}
P,JLBD? G

� � ���Qª]£
	 ©�¦���¤�� ��¦�¨�£�§ !w¨�£�©�¤�ª]¦�£�� ��©�©�¨�¥ �x¤ �

# @CJL�XQ9�XBpBDOCd(>/?C� R[QSUSKAR*d*JLBD?Cd�> �5QWUWP�UWBDd[P���B/KC?C�Cd N9BDd�P�t�P*@CQ+>ZUSUSKAR,>/U e B/h�P*@CQ�UWBDd[P ��BDKA?C�Cd�US>/�c}
USKA��>ZP*QS��>/�Xd[Bn�CQSOuQS?A�Cd(B/?�P*@CQ�@I>/?A�C�XJL?CEnB/h�P,@CQ"UWBD?C�CJcP,JXB/?I>/�XdaJX?&P*@CQ�BDR*JLEDJX?C>/��OAR*BDEDR*>/Nrt5jv@CJXU^@�JLd
R*QGEIQSU P,QW� JL? P*@CQ�UWBDd[P�}f�uBDKC?C� h KA?CUWP*JXBD? G�¡IBDR USBD?C�AJLP,JLBD?I>/�Ld;jv@CBDd*Q3P,QSd�P�R*QWd*KC�cP,d�>/R*Q3mp?ABzjv? P*B&�uQ
P,R[KCQrBDR�h >/�Xd[Q�>oP9P*@CQrd[epN �uBD�XJLU }fQ bZ>/�XKI>oP,JXB/? P,JLN3QZtlP*@CQ$>ZOCOCR*B/OCR*JX>ZP,Qn�CR*>/?CU^@ JLd"U^@CBDd*QW? ��d*B BZP,@CQWR

w�|



�CR*>/?CU^@CQWdSt�jv@AJXU^@$N3>�enQWb/QS?$P,>/m/Q �XB/?CEDQSRWt�>/R*Q ?CB/P�UWBD?Cd*JL�CQSR[QS�rh BDR�P,@CQ`jsB/R*d[P�}fUS>/d*Q(USBDd�P�G<��@CJLdvJXd�>
N3>��[BDR�d*B/KCR*UWQ BZh�>/UWUSKCR*>/UWenh B/R�BDKCR<j8BDR*d�P[}fUS>/d*Q �uBDKC?C� G

¡IBDR�USB/?C�CJLP*JXBD?C>/�Xd¯jv@CBDd*Q�P*QSd[P�R[QSd[KC�LP*d�>/R*Q�?CBZP�mp?ABzjv?3>ZP�d�epN ��B/�XJXU�}fQ b/>Z�XKI>ZP*JXBD? USB/d[P�t\j8Qv?CQSQW�"P*B
P^>Zm/Q(P*@CQ N�>o¢VJLN KCN UWBDd[P�>/N9BD?CE3>/�X�Ê>/�cP,QWR*?I>ZP*JLb/QSdSG���@AQ(BD?A�LegU�>Zd*Q�JL?rjv@AJXU^@$P*@CJXd�j8BDKC�X��OCR*Bp�CKCUWQ
JX?C>/USUWKCR,>ZP*Q�UWBDd[P;�uBDKC?A�ªJXdvjv@CQS?ªP,@AQ�P,QWd[P;JL?&>�UWBD?C�CJcP,JXB/?I>/�ÊJX?&B/?CQ�d[KC��UWBDN9OCKAP^>oP,JXB/?&JXN9OC�XJLQSd�P,@AQ
P,QWd[P�JX?&>3USBD?C�AJLP,JLBD?I>/��JL?&>/?AB/P,@CQWR�d[KC��UWBDN9OCKAP^>oP,JXB/? G�¡�B/RaQ�¢C>ZN3OC�LQ/tuUSBD?Ad*JX�AQSR
>"bZ>/R*JX>/�C�XQ2�njv@CBDd[Q
bZ>/�XKAQ;JXd%�&���g� 6�� ��>/?A�

����� !�" � #&%('*) w2' .�/�'�� � � � � 
���� � =�w�~/~D~ ?
�
, � !�" � #&%('*)�� � � � � 
*��� �7=��Z~D~D~ ? '*.�/�'n�

� h�j8Q USB/N3OCKVP,Q`P,@CQ USBDd�P
�uBDKC?C��h BDR ��� 3 �
,��AJXR*QWUWP*�LeDtIP*@CQ�R[QSd*KA�LPaJXda>ZP��LQ�>/d�P � � � � � � 
�� � �7=�w�~D~D~ ? 3
� � � � � � 
���� � =��/~/~D~ ? G �aB�jsQ bDQWRStIJLh�jsQaUSBD?Ad*JX�AQSRsB/?C�Le P*@CQaPfj8B R[Q�>/�LJX��>Z�C�XQ�Q�¢AQWUSKAP*JXBD?�OI>ZP,@AdStVj8Q�m]?CB�j
P,@C>ZP�P*@CQ�j8BDR*d�P U�>Zd*QnJXd � � � � � � 
���� � =��/~/~D~ ? OA�XKCd(d*BDN9Q�d[N�>/�L��USBD?Cd�P^>/?\P*dSGª��@CJLd�JXd(m]?CB�jv?6>/d�P,@AQ
h >/�Ld*Q } OI>ZP*@rQW�XJLN3JL?I>ZP,JLBD?9OCR*BD�A�XQSN ������G

�<jsBvP,R*>/?Cd�h BDR*N3>ZP,JLBD?CdWt�� : 8N4;: ��� 976 �c� :Ö4H:<6 � 2 >/?C� 2G:Ö� A � : 8 � : ��� 976 �c� :Ö4H:<6 � 7 � 2 t�>/OCOC�LJXQW�;BD?;P,@CQ�d[BDKCR*UWQ
OCR[BDEDR,>ZN��uQWh B/R*Q
UWBD?Cd[P*R*KCU P,JL?CE�P,@AQ
USBDd�P[} ��BDKA?C�+h KC?CU P,JXB/? tA>Z�X�XB�j KAdsP,B�>ZU^@CJXQ bDQ
P,@AQ;>/USUWKCR,>oP,Q;>/?C>/�c}
epd*JLd;R*QSd[KC�LP*dSG(�f?�QS>/U^@�h KC?CUWP*JXBD?ª�AQ
�I?CJcP,JLBD? t�P*@CQ h BDR[N3QWR
�XJch P,d�UWBD?C�CJcP,JLBD?Cd�P*B+P,@CQ�BDKVP,QSR[N3B/d[P;d[USBDOuQ
P,@C>ZP�P,@AQsP,QWd[P��CBpQSd�?AB/P��CQWO�QW?C�"BD? t]>/?A� P,@CQ<�X>ZP*P*QSR�d*JXN9OC�LJ"�IQWd�UWBD?C�CJcP,JXB/?I>/�Xd¯>/UWUSBDR[�CJX?AE
P,B�P*@CQ��XJch P,QS�
USB/?C�CJLP*JXBD?5G�¡IBDR ��� 3 �
,aJL?nP,@CQ >/�uB�bDQ`Q ¢A>/N9OC�XQZtC�XJch P,JL?CE�P,@AQ UWBD?C�CJcP,JLBD?+h BDR ��� tAj8Q(B/�AP^>/JL?

!�" � # % '*) w 3 �
,-'*.�/�'�� � � � � 
*��� �7=�w�~D~D~ ? 3 �
, 	

TVJLN3OC�LJLh epJX?AE
P,@CQ
UWBD?C�CJcP,JLBD?I>/�LdlJL?�P,@AQaPfj8B�BVUWUSKCR[R*QS?AUSQSd�BZh �
,sP,B�� � � � � 
���� � �&=��/~D~D~ ?8>/?C�r�ptVR[QSd*OuQSU�}
P,JcbDQW�LeDtVjsQ BD�AP,>/JX?

!�" � #&%('*) w�3�� � � � � 
*��� �7=��Z~D~D~ ? '*.�/�'�� � � � � 
�� � �7=�w�~D~D~ ? 3:� 	

�¯B h >/USJL�XJcP^>ZP*Q�P,@CQWd*Q$P*R,>/?Ad[h BDR[N�>ZP*JXBD?AdSt8j8Q$JL?C�XJL?CQr>/�X�<h KA?CUWP*JXBD? U�>/�L�Xd�jv@CQSR[Q$P,@AQ�h KC?CU P,JLBD?:JLd3?CBZP
�CQ �I?CQS��R*QWUSKCR[d*JLb/QS�ceDG

��@CQ�OuB�jsQWRsB/h�P,@CQWd*Q�P*R,>/?Ad[h BDR[N�>ZP*JXBD?Ad��CQSOuQS?C�AdsBD?3R*Q�>Zd*BD?CJL?CEDdlKCd*QW�+JX?9d*JLN3OA�XJLh epJL?CE
P,@CQ�USB/?C�CJc}
P,JLBD?I>/�LdStI>Zd�@C>�b/Q(�uQSQW?$d�P,KC�CJLQS�rJX?gN3>/?\enOCR*B/EDR,>/NxP,R,>Z?Cd[h BDR[N�>oP,JXB/?nN3Q P,@CBp�Cd ���pw/tI|]�VtI|\yVt�w��Vt��D����G
F<P��LQ�>/d�P�d[ep?\P^>/U P,JLUnQ�!]KI>/�LJLPfe U�>/? �uQ+KCd[QS� t�jv@CJXU^@6JL�CQS?\P,J �IQSd(P,@CQ+N9BDd�P�BD�\bpJXBDKCd�d*BDKCR[USQnB/h�JL?I>/U }
USKAR,>/U eDG ��@CQSd[Q&BDOAP*JXN9JX�S>ZP,JLBD?Cd�>/�Ld*B d*OuQSQS�:KCO:P,@AQ�d�eVN���BD�LJXUgQWbZ>/�LKI>ZP*JXBD? t8d*JL?CUSQr?CB�j BD�\bpJXBDKCd[�Le
JX?Vh Q�>/d[JX�C�LQ
Q ¢VQSUWKAP,JLBD?rOI>ZP,@Ada>ZR*Q`?CB/Pvd[Q�>/R[U^@CQS� G

wz�



��@CQSd[Q�P,R,>Z?Cd[h BDR[N�>oP,JXB/?Cd�@I>�b/Q���QWQS?"JXN9OC�XQWN3QW?\P,QS� >/?C�9>/OCOC�LJXQW� BD?�N3>/?\e(P*QSd[P�OAR*BDEDR*>/N9dSG���b/QS?
P,@ABDKCED@ P*@CQ<R*QWd*KC�cP,JL?CE
OCR[BDEDR,>ZN3d�U�>/?"�uQ�>/?I>/�cep�SQS��N9BDR[Q<>/UWUSKCR*>ZP,QW�Le�>Z?C��N3B/R*QsQ 	9USJXQW?\P,�Le/tDjsQ�@C>�b/Q
?CB/PaOuQSR[h B/R*N9QS�rd*QSOC>/R,>ZP*Q�N9Q�>/d[KCR*QWN3QW?\P,dSG���@AQ�N3>��[BDRvR*QS>/d*BD?$JXd�P,@I>oP�BDKARaQ�¢C>ZN3OC�LQ`OCR*BDE/R,>/N9dv�CB
?CB/P�UWBD?\P^>/JL?"USBD?C�AJLP,JLBD?I>/�]P,QWd[P*d�P*@I>ZPl>/R[Q�JXN9OC�XJLQS�(�]e B/P,@CQWR�USBD?C�AJLP,JLBD?I>/�]P,QWd[P*dSG���@CQWd*Q�d*JXN9OC�LQ8P,R*>/?Cd�}
h BDR[N�>ZP*JXBD?Ad<>/R[Q �[KCd[P�Q ¢A>/N9OC�LQSd�B/h¯N3>/?\e+OuBzj8QSR�h KC�ÊOCR*B/EDR,>/N�BDOAP*JXN9JX�S>ZP,JLBD?3P*QSU^@C?CJ"!]KCQSdWtuQWd*OuQSUWJ�>/�L�Le
BD?�h KC?CU P,JLBD?I>/�COAR*BDEDR*>/N9dStDP,@C>ZP�U�>/?"�uQvKCd*QW�9P*B(N3>/m/Q�UWBDd[P�}f�uBDKC?C�"h KC?CU P,JLBD?�N3B/R*Qv>/UWUSKCR*>ZP,Q�>/d�j8QS�X�
>/d�N3B/R*Q`Q
	9USJLQS?\P�G # Q OC��>Z?rP*B3Q�¢AOA�XBDR[Q(N9BDR*Q`B/h�P,@CQWd*Q(BDOAP,JLN3JL��>ZP*JXBD?Ad�>/?C��N3QS>/d*KCR[Q P*@CQSJLRvQF��QSUWP*d
>/d�j8Q Q�¢VO�QWR*JXN9QS?\PvjvJLP*@gN3BDR[Q;OCR*B/EDR,>/N9dSG

iaB/P*Q9P*@I>ZP P,@CQWd*Q9P,R,>Z?Cd[h BDR[N�>oP,JXB/?Cd;BD?�P,@CQ9d*BDKAR*USQ3OCR*B/EDR,>/N >/R*Q3>/JXN9QS��>ZP(N3>/m]JX?CEnP,@AQ3UWBDd[P�}
�uBDKC?C� h KC?CUWP*JXBD? N9BDR*Qr>/UWUSKCR*>ZP,Q�>/?C� N3BDR[QgQ
	9USJLQS?\P�t<?AB/P+>oP3B/OAP,JLN3JL�SJX?AE$P,@CQ�d*BDKAR*USQrOCR[BDEDR,>ZN�G
��bDQW? P*@CBDKCED@6N3>/m]JX?CE&P*@CQnd*B/KCR*UWQrOAR*BDEDR*>/N�h >/d[P*QSR">/�Ld*BªN3>/m/QWd"P*@CQnUSB/R*R*QWd*OuBD?C�CJL?CE�USBDd�P[} ��BDKA?C�
h KC?CU P,JLBD? h >/d�P,QWRSt�P*@CQSd[Q+PfjsB&E/B\>/�Xd(>/R[Q��CJ �5QWR*QS?\PSG � OAP,JLN3JL�SJL?CE+P,@CQ�d*BDKCR[USQ+OAR*BDEDR*>/N�JXd(N3QS>/?\P(P*B
OCR[BV�CKAUSQª> �AJ���QSR*QW?\PnOCR*B/EDR,>/N�P*@I>ZP+@C>/dn> d[N�>/�L�XQWR9UWBDd[PSG M BDd[Pn>/?I>/�ceVd[JXd3JXd�N9Q�>Z?]P3P,B >Z?I>/�Lep�WQ
>/UWUSKCR*>ZP,QW�Le+P*@CQ`USBDd�PaBZh�>�EDJcbDQS?rOCR[BDEDR,>ZN�G

��B9N3>/m/Q;KCd[Q(BZh�>/�L��P*@CQ;P,QSU^@A?CJ !]KCQWd�h BDR�N3>/m]JX?AE�USBDd�P[}f�uBDKC?A�$>/?C>/�Lepd*JLd<Q
	9UWJXQS?\P�>/?C�r>/UWUSKCR*>ZP,QZt
j8Q�O�QWR[h BDR[N >/?�Bzb/QSR*>/�X�VUSBDd�P[}f�uBDKC?A�3>Z?I>/�Lepd[JXd��\e�>/OCOC�cepJX?CE�P*@CQsh BD�L�XB�jvJX?AEaP,R*>/?Cd�h BDR*N3>ZP,JLBD?Cd¯JX? B/R*�CQWR
P,B P,@CQ�d*BDKCR[USQaOCR*BDE/R,>/Nr���LJLh P,JL?CE`USBD?A�CJLP*JXBD?Cd8>/?C��d*JXN9OC�LJLh epJX?CE;UWBD?C�CJcP,JLBD?I>/�Ld = >/dlJX?nTpQSUWP*JXBD?n� ? tpUSBD?p}
d[P*R*KCU P,JL?CE"USBDd�P�h KA?CUWP*JXBD?Cdv>Z?C�rP*@CQS?rUSB/d[P[} ��B/KC?C�nh KC?CU P,JXB/?Cd�=�>/d�JL?$TpQSUWP*JXBD?r� ?�tI>/?C�rOCR[QSUSB/N3OCKVP,JX?AE
R*QWO�QS>ZP,QW�3�LBVUS>/�pd*KCN9N�>oP,JXB/?Cd�>/?A�"P*@CQS?9OuQSR[h B/R*N9JX?CE
E/�XBD�I>Z�Vd�eVN���BD�LJXU<Q bZ>/�XKI>oP,JXB/? =�>/d�JX?3TVQSU P,JLBD?�|1? G

� ¢ � ��� � � �1£D¤ � ¤�ª]¦�£ ��£�§ ��� � �1¥�ª�� �1£D¤ � ¤�ª]¦�£

# Q @I>�bDQ JXN9OC�XQWN3QW?]P*QS�kP,@CQ >/?I>/�ceVd[JXd�>/OCOCR[B\>/U^@ JL? >:OAR*B/P*B/PfepO�Q d[epd[P*QSNrt(F�H �uF = FaKAP,B/N�>ZP*JXU
HÊ>/?CEDKC>/EDQ } �I>/d[QS�
�¯QSR�h BDR*N3>/?CUWQ(Fa?I>/�Lep�WQSR7?�G # Q(OuQSR�h BDR*N9QS��>3�X>/R*EDQ;?]KCN���QWRaB/h�Q ¢VO�QWR*JLN3QW?]P*d�>Z?C�
BD�AP,>/JX?AQS�gQS?CUWBDKCR*>/EDJX?AE9E/BVBp�nR*QWd*KC�cP,dSG

�9��� � ��� � ��� � )�% ' % � !�) '*),+ �	��� � " � � � )�% '�� " ��# 4 � % #

��@CQ�JXN9OC�XQWN3QW?\P^>ZP*JXBD? JLd�h BDRl>;d*KC�Cd[QWPsB/h�TpU^@CQSN9Q ���VtIwDwZtIw���G�F�?9QS�CJcP,BDR�h BDR�P*@CQvd*BDKAR*USQ�OCR[BDEDR,>ZN3d�JLd
JXN9OC�LQSN9QS?\P,QW�9KAd*JX?AE P*@CQ
T]eV?\P*@CQSd[JX�SQWR � QS?CQWR,>ZP*BDR�� |D~���tp>/?A�9P*@pKAd8j8QaUS>/?�QS>/d*JL�Le U^@C>/?CEDQ�P,@CQvd[ep?\P^>z¢
h BDR�P,@AQad[BDKCR*UWQaOAR*BDEDR*>/N9dSG�¡IBDR�Q�¢C>ZN3OC�LQ/t\P,@AQ�UWKCR*R[QS?\P<JLN3OA�XQSN9QS?\P,>ZP,JLBD? d*KAOCO�B/R[P,dl�uB/P,@9P,@CQvd[ep?\P^>z¢
KCd[QS��JX?ªP,@CJLd;OI>/OuQSR`>/?A� TpU^@CQSN9Q3d�ep?]P,>o¢�G M BD?Cd[P*R*KCU P,JLBD?�B/hsUWBDd[P�}f�uBDKC?C��h KC?CU P,JLBD?Cd;JXd
jvR[JLP[P,QS?�JL?
TCTAH�t�>ªd[JXN9OC�XQ�h KA?CUWP*JXBD?I>Z�s��>Z?CEDKI>/E/Q+KCd*QW� JL? P,@CQ�Tpep?\P,@AQSd*JL�SQWR � QS?AQSR,>oP,BDRWG H�JLh P,JL?CE&UWBD?C�CJcP,JXB/?CdSt

w��



d*JLN3OA�XJLh epJL?CE+USB/?C�CJLP*JXBD?C>/�XdWt�>/?C��JX?C�LJX?CJL?CE+?CB/?CR*QWUSKCR[d*JLb/Q�US>/�X�Ld;>/R*Q9>/�Ld*BrJXN9OC�XQWN3QW?\P,QS�ªJL? TATAH�G���@CQ
d[epN �uBD�LJXU
Q b/>Z�XKI>ZP*JXBD?g>Z?C��B/OAP,JLN3JL��>ZP*JXBD?Cd8>/R[Q`jvR[JLP[P,QS?gJL?$TpU^@CQSN9Q/G

¡�JXE/KCR*Q w�EDJcbDQSdnP*@CQ�R*QSd[KC�LP*d�BZh�d�eVN���BD�LJXU&Q bZ>/�XKI>oP,JXB/? B/h(P*@CQ�USBDd�P[} ��BDKA?C�kh KA?CUWP*JXBD?Cdnh BDRnd[Jc¢
Q ¢A>/N9OC�LQ(OCR[BDEDR*>/N3d�BD?�JX?COCKVP,d�B/h�d*JL�SQWd w�~9P*Bn�/~/~D~AGv¡IBDR�Q ¢A>/N9OC�XQZt�P*@CQ�d[QSUWBD?C�ªR*B�j B/h�P,@CQ��IEDKCR[Q
N9Q�>/?Cd�P*@I>ZP�h BDR�JL?Cd*QWR[P,JLBD?gd*BDR�PvBD?rJX?COCKVP,d�B/h�d*JL�SQ"w�~AtAP*@CQ`USBDd�P[} ��BDKA?C�rh KA?CUWP*JXBD?gJXd

� � � ��� � � � � � ��� � � �F= ��� ���F=�w�~ ? ? � �\�pw � ���	��
�

����3kwDw �#� ��'2+ 3:�D� �#�#"�� � � 3 �D���#� ��56+/+3 w�~D~�� �#":��
;3:�D� �#�#":9

;3 |]���#�BA 3 wDwDw �#��'(�@3 �\���#�#"!�	+/+
��@CQ"��>Zd[P;UWBD�XKCN9?ª�XJLd[P*d�P,@CQ"d[KCN3d
h B/R
QWb/QSR[e�R[B�jvdSG"¡IBDR�P*@CQ"d*QWP`KA?CJXBD?�Q�¢C>ZN3OC�LQ/t j8Q"KCd*QW� JL?COCKAP*d
jv@CQWR*Qr��B/P*@:>ZR*EDKCN9QS?\P*d"j8QSR[Q$B/haP,@CQgEDJcbDQW? d[JX�SQWdSG ��@CQSd[Q$?]KCN �uQSR[d3JL?6P*@CQ �IEDKCR[QrU^@C>/R,>/U P,QWR*JX�WQ
bZ>/R*JLBDKCd;>Zd*OuQSUWP*d(BZh8P*@CQ�Q ¢A>/N9OC�XQWd��ÊP,@CQ eªUSB/?]P*R*JL�CKAP,Q P*BnP,@CQ9>/U P,KI>/��P,JXN9Q�>/?A��d[OI>/UWQ3�uBDKC?C�Ad �AJXd�}
USKAd*d*QW� �uQS�LB�j`G$# Q(bDQSR[J"�IQW�&P,@I>oP;>/�L��?]KCN �uQSR[d;>/R[Q >/�Ld*B+Q�¢C>ZUWP
j8BDR*d�P[} U�>/d[Q�USBDKC?\P*dSG ¡IBDRaQ�¢A>/N3OA�XQ/t
h BDR<JL?Cd*QWR[P*JXBD?+d[BDR[P<BD?nJX?COAKAP,d<BZh�d[JX�WQ w�~AtCJL?C�CQWQS�g�\�(h KC?AUWP,JLBD?+US>/�X�Ld<>/R[Q;N�>/�AQ��CKCR[JX?CE">�j8BDR[d[P[} U�>/d[Q
Q ¢VQWUSKAP*JXBD? Ga��@CQ�j8BDR*d�P[} U�>/d[Q USBDKA?]P*d;>/R[Q(bDQWR*J �IQS�&�\e�KCd*JL?CEn>9N3Bp�CJ"�CQS�$Q bZ>/�XKI>oP,BDRWG���@AQSd*Q�Q ¢VO�QWR*J¾}
N9QS?\P,d�d[@CB�j P,@C>ZP�BDKCRsUSBDd�P[}f�uBDKC?A�gh KA?CUWP*JXBD?Cd�US>/?gEDJLb/Q;>/UWUSKCR*>ZP,Q;UWBDd[Pv�uBDKC?C�Ad�JX?+P,QWR*N9d�B/h¯USBDKA?]P*d
B/h��CJ���QSR[QS?\P�BDOuQSR,>oP,JXB/?Cd�O�QWR[h BDR[N3QW� G

¡�JXE/KCR*Q<��USBDN9OI>/R[QSd�P*@CQ<P,JLN3QWd�B/h��CJLR*QWUWP�Q b/>Z�XKI>ZP*JXBD?(B/huUSBDd�P[} ��BDKA?C� h KC?CU P,JXB/?CdSt/jvJcP,@�QS>/U^@"OCR*JLN"}
JLP*JLb/Q
USBDd�PvOI>/R*>/N3Q P,QWR<d*Q P�P*BnwDtI>/?A�+P,@CQ
P*JXN9QSd<B/h¯BDOVP,JXN9JX�WQS�+d�epN ��B/�XJXU�QWbZ>/�XKC>ZP,JLBD? tpBD�AP^>ZJX?CJL?CE�P,@AQ
Q ¢A>/U P�d[epN �uBD�XJLU�USB/KC?\P,d�>/d�JX?g¡�JXEDKCR[Q wDG���@CQWd*Q`N9Q�>/d[KCR*QWN3QW?]P*d�>/R*Q
P,>/m/QW?�BD?g>9TVKA?�_��LP*R,>+w
jvJLP*@
w��\y/���a� M ��_�>/?C���/|]�$q�N3>/JX?ªN9QSN9BDR�eDG���@AQWe�JX?AUS�XKA�CQ�E\>/R[�I>/EDQ�}fUSB/�X�XQWUWP*JXBD?rP,JXN9Q/G���@CQ�P,JXN9QSd
jvJLP*@CBDKAPsE\>/R[�I>/EDQ�}fUSB/�X�XQWUWP*JXBD?"P,JLN3QWds>/R[Q;>/�L��>Z��BDKVP;w�� h >/d[P*QSRWtAd*B P*@CQWe+>/R*Qa?CB/P�d[@CB�jv?g@CQSR[Q/G���@CQWd*Q
Q ¢VOuQSR[JXN9QS?\P,dvd*@ABzj P,@I>oPvBDKCR�BDOAP*JXN9JX�S>ZP,JLBD?CdlB/h¯USBDd�P[}f�uBDKC?A�gh KA?CUWP*JXBD?Cdv>Z�X�XB�jkd[epN �uBD�LJXU
Q b/>Z�XKI>ZP*JXBD?
P,B"�uQ`BD?C�Le+> h QWj P*JXN9QSd�d[�XB�jsQWR�P,@I>/?r�CJLR*QSU PvQWbZ>/�LKI>ZP,JLBD?nR,>oP,@CQWRvP*@I>/?g@]KC?C�CR[QS�CdaB/h¯P,JXN9QSd�d[�XB�j8QSRSG

¡IBDR�N9QSR[EDQ d*B/R[P�t�P,@CQ UWBDd[P�}f�uBDKC?C�&h KA?CUWP*JXBD?&UWBD?Cd�P,R*KAUWP,QW� KAd*JX?AE�P,@CQ >/�XEDB/R*JLP*@CN9d�JL?$P,@AJXd
OI>ZO�QWR
P^>Zm/QSd�d[QWbDQWR,>/���I>�epd�P,B`QWbZ>/�LKI>ZP*Q�BD?"JX?COCKVP,d�B/hud*JL�SQa�/~
BDR��X>/R*E/QSRSG�TVOuQSUWJ�>/�C�AKAP�d*JLN3OC�LQ<BDOAP*JXN9JX�S>ZP,JLBD?Cd
j8QSR*Q3�CBD?CQ9P,BrBD�AP,>/JX?�P,@CQ3?]KCN �uQSR*d(JX? ¡�JXE/KCR*QgwDt¯?I>/N9QS�ceDt¯�XQWP[P,JL?CEnP,@CQ3USBDd�P[}f�uBDKC?A� h KC?CU P,JLBD?�h B/R
N9QSR*E/Qs>�bDB/JX� �I>Zd*QsUS>/d*QWd�>/d��XBD?CEa>/d�O�BDd[d*JL�C�XQ8>/?C� KAd*JX?AE�d*JL�SQWd�B/hI�LJXd[P*dÊJX?�OA��>/UWQsB/hI�LJXd�P,dÊB/h�KC?Cm]?CB�jv?Cd
�
P,@AQ�R[QSd[KC�LP*JX?CE6d[epN �uBD�LJXUªQWbZ>/�LKI>ZP*JXBD? P,>/m/QWd�BD?A�Le d[QSUWBD?C�CdWG TVKCU^@ BDOAP,JLN3JL��>ZP*JXBD?Ad�>/R[QªeDQWPrP,B �uQ
JXN9OC�LQSN9QS?\P,QW� P,B$��Q3O�QWR[h BDR[N3QW� >/KAP*BDN�>oP,JXUS>/�X�ceDGg¡IBDR(>/�X��B/P*@CQSR�Q ¢A>/N9OC�XQWdSt�JcP(P,>/m/QWd">ZP N9BDd[P �VG y
@CBDKAR*d�P,B"QWbZ>/�LKI>ZP*Q
P,@CQ`USB/d[P[} ��B/KC?C�gh KC?CUWP*JXBD?AdSG

iaB/P*Q�P,@C>ZP�t�BD? d*N3>/�L�lJL?COCKAP*dSt�d�epN ��B/�XJXU9QWbZ>/�LKI>ZP*JXBD?�P^>/mZQSd R[QS�X>ZP,JcbDQS�ce�N KCU^@ N9BDR*Q"P,JLN3Q"P,@C>/?
�CJLR*QSU P
Q b/>Z�XKI>ZP*JXBD?5tu�AKCQ�P,B3P,@CQ R[QS�X>ZP,JcbDQS�ceg��>/R[EDQ Bzb/QSR[@CQ�>/��B/h�b/QSU P,BDR
d[QWP*KCO �Ê>/daJX?COCKVP,d
EDQ P
�X>/R*EDQWRSt
d[epN �uBD�LJXU�QWbZ>/�LKI>ZP*JXBD?ªJLd(>Z�XN9BDd[P >/d;h >/d�P(>/d`�CJXR[QSUWP(QWbZ>/�LKI>ZP*JXBD?&h BDR`N9BDd[P`Q�¢A>/N3OA�XQSdWG�FaE\>/JX?5tÊ>Zh P,QWR

wzy



���������
	�� ��
���� ����������� �

�	 �����
� ���
	�	 ����� ����� A 
 � 	���� ����	�	 ��������	

��
����� ��
���� ��! 1 ,=� � � "�" #�# ��!�! "�" $%" � � � ! #�" & ,�'

����� � ,�! ��,�$
� ,=� ,=��! , 1=� $%!�! ,=��! ��'�! $ ,=� ! , 1�! 1=��"�$
"�! (�#�!=� "=� ��,%(�" ��1 ,�# ,�"�!�! ��,%(�" ��, ,�" ,�"�"=� ! ��1 ,�" ��'=��,�'��!�! 1�! ,�!=� ��!=� "�!�"�! "=��"=� ��!�!�!�! "�!�"�! $%'�"�! ��!=��!=� ! "=��"�! (�"%(�"�$,�!�! ��,�!�$%!=� ,�!=� ,�!=��!�! ,�! 1�!=� $%!�!�!�! ,�!=��!�! ��'�'�!�! $%! ,�!=� ! ,�! 1�!�! 1�!=��"�!�$1�!�! ,%(�!�#�!=� 1�!=� $%"=��"�! $%"�$%"=� '�!�!�!�! $%"=��"�! $�$%&�"�! '�! 1�!=� ! $%"�$%"�! #%(�(�,�"�$

"�!�! (�"=��!�!=� "�!=� ��,�" ,�"�! ��,�"%(�"=� ,�"�!�!�!�! ��,�" ,�"�! ��,�$�(�"�! ,�"�!�"�!=� ! ��,�"%(�"�! ��&%(�&%(�"�$��!�!�! 1�!�! ,�!�!=� ��!�!=� "�!�!�"�!�! "�!=��"�!=� ��!�!�!�!�!�! "�!�!�"�!�! $%'�'�"�!�! ��!�!=��!�!=� ! "�!=��"�!�! (�"�!%(�"�!�$,�!�!�! ��,�!�!�$%!�!=� ,�!�!=� ,�!�!=��!�!�! ,�!�! 1�!�!=� $%!�!�!�!�!�! ,�!�!=��!�!�! ��'�'�'�!�!�! $%!�! ,�!�!=� ! ,�!�! 1�!�!�! 1�!�!=��"�!�!�$
����	�������
���� ��! "%(�# � � "�" ��,=� ��'�! ,�!�! '�! ,=� � "�" ��,�! ��# ,�'

����� � ,�! , ,�"=� ,=� ,=��! $�$
� (�&�! &�!�! 1�&�! & ,=� ,=��! $�$%! # 1�"�$
"�! ��1�&%(�# "=� ��,%(�" ,�#�!=� $%'�"�! "�!�!�! ,�$%"�! "�!�"=� ��,%(�" ,�#�!�! 1�'=��,�'��!�! "�" ,�"=� ��!=� "�!�"�! ��! ,�!=� ��'�'�!�! ,�!�!�!�! '�'�!�! ,�!=��!=� "�!�"�! ��! ,�!�! ��"�"%(�"�$,�!�! , ,�!�"�!=� ,�!=� ,�!=��!�! $%!�$%!=� (�'�&�!�! &�!�!�!�! 1�'�&�!�! &�! ,�!=� ,�!=��!�! $%!�$%!�! # ,=��"�!�$1�!�! $%'�"%(�"=� 1�!=� $%"=��"�! '�!�#�!=� ��(�'%(�!�! ��&�!�!�!�! &�'%(�!�! ��&�! 1�!=� $%"=��"�! '�!�#�!�! ��1�'%(�,�"�$

"�!�! ��1%(�# ,�"=� "�!=� ��,�" ,�"�! ,�"=��!�!=� $%'�'�"�!�! "�!�!�!�!�! ,�$%'�"�!�! "�!�!�"�!=� ��,�" ,�"�! ,�"=��!�!�! 1�&%(�&%(�"�$��!�!�! "�"�! ,�"�!=� ��!�!=� "�!�!�"�!�! ��!�! ,�!�!=� ��'�'�'�!�!�! ,�!�!�!�!�!�! '�'�'�!�!�! ,�!�!=��!�!=� "�!�!�"�!�! ��!�! ,�!�!�! ��"�"�!%(�"�!�$,�!�!�! , ,�!�!�"�!�!=� ,�!�!=� ,�!�!=��!�!�! $%!�!�$%!�!=� (�'�'�&�!�!�! &�!�!�!�!�!�! 1�'�'�&�!�!�! &�!�! ,�!�!=� ,�!�!=��!�!�! $%!�!�$%!�!�! # ,�!=��"�!�!�$
������)�� ��! $%"�# ,�& #�' ��' , � ��' � ��, ,�" ,=��( ! ��1�& ��1�"�#
����� � ,�! � ��"�$ "�& ��(�( $%#�& 1=��" ,�&�$ #�' " 1%( ! 1�$%! 1�$%! ,

"�! 1�#�&�! ��$%& "%(�1 ��$�$%! ��!�$�( '�!�& , 1%( ��#%(�( ! ��!�"�$ ��!%(�#�$��!�! &�"�# , ,�'�& ��1�$%" 1 ,�&�$ ,�$%'=� ,=� ��# "%(�1 1�&�"%( ! ,�$
��, ,�$%' 1�&,�!�! ��'�" ,�# "�'�& 1�!�&�' (�1%(�, "%(�(�' $%& 1 , ��1�$%" &%( ��( ! "�$ ,�& "�#�#�&�#1�!�! 1=��1�"�$ &�'�& $%'%(�( � ��(*$%& ' 1�"�" (�(�#�$ ,=��&�' ��1�' 1%( ! &�#�#�! '�!�&�& ,
"�!�! "�# 1�"�$ ��$%'�& &�'%(�( ,�!�'�$%& ��#�'�"�" ��1�'�#�$ 1�'�&�' ,�$%' 1%( ! ��"�$%#�! ��# 1�!�& ,��!�!�! ��,�$�( ��! ,�'�'�& ��'�'�" 1 $%"�'�!�! 1%(�'�!%( 1�!�' ,�& &�'%(�( "�$%&%(�( ! 1 1�' ,�$ 1�#�!=��(*$,�!�!�! ,%(�1�$ , , "�'�'�& $ 1�'�!�" '�'�&�!�$ & 1�&=� � #%(�&�"�# ��'�'�" 1 � ��'%(�"%( ! (�1�&�" , (�&�& 1�"�&

����� ��! "�& , ��! ��! ��,=� ��,�! � ��! ��!�! , 1=� ��! ��,�! ��$
��$
���

���� ,�! ,=��# , ,�! ,�! $�$
� $�$%! $ ,�! $%!�! &�#=� ,�! $�$%! " , ,�$

"�! ��,�'�! , "�! "�! ,�#�!=� ,�#�!�! ,�"�"�! ,�"�!�! "=��"=� "�! ,�#�!�! 1=��!�"�$��!�! "�!�&�! , ��!�! ��!�! ��! ,�!=� ��! ,�!�! ��!=��!�! ��!�!�!�! ,�! 1�!=� ��!�! ��! ,�!�! ��, ,=��!�$,�!�! ,�!=��#�! , ,�!�! ,�!�! $%!�$%!=� $%!�$%!�! $%! ,�!�! $%!�!�!�! &�!�#�!=� ,�!�! $%!�$%!�! $%&�$ ,�!�$1�!�! $%" ,�$%! , 1�!�! 1�!�! '�!�#�!=� '�!�#�!�! '�! 1�!�! '�!�!�!�! ��&�!�'�!=� 1�!�! '�!�#�!�! ��!�&�# 1�!�$
"�!�! ��,�"�$%!�! , "�!�! "�!�! ,�"=��!�!=� ,�"=��!�!�! ,�"�!�"�!�! ,�"�!�!�!�! "�!=��"�!=� "�!�! ,�"=��!�!�! 1�!=��!�"�!�$��!�!�! "�!�!�&�!�! , ��!�!�! ��!�!�! ��!�! ,�!�!=� ��!�! ,�!�!�! ��!�!=��!�!�! ��!�!�!�!�!�! ,�!�! 1�!�!=� ��!�!�! ��!�! ,�!�!�! ��,�! ,=��!�!�$,�!�!�! ,�!�!=��#�!�! , ,�!�!�! ,�!�!�! $%!�!�$%!�!=� $%!�!�$%!�!�! $%!�! ,�!�!�! $%!�!�!�!�!�! &�!�!�#�!�!=� ,�!�!�! $%!�!�$%!�!�! $%&�!�$ ,�!�!�$

	�
���� ��! $ 1 � ��! � � ��! ��! ! � � ! � � ��!%(
�����%��������	 ,�! & 1 � ,�! ,=� ,�! ,�! ! ,=� ! ,=� ,�!%(

"�! ,�! 1 � "�! "=� "�! "�! ! "=� ! "=� "�!%(��!�! $%! 1 � ��!�! ��!=� ��!�! ��!�! ! ��!=� ! ��!=� ��!�!%(,�!�! &�! 1 � ,�!�! ,�!=� ,�!�! ,�!�! ! ,�!=� ! ,�!=� ,�!�!%(1�!�! ��,�! 1 � 1�!�! 1�!=� 1�!�! 1�!�! ! 1�!=� ! 1�!=� 1�!�!%(
"�!�! ,�!�! 1 � "�!�! "�!=� "�!�! "�!�! ! "�!=� ! "�!=� "�!�!%(��!�!�! $%!�! 1 � ��!�!�! ��!�!=� ��!�!�! ��!�!�! ! ��!�!=� ! ��!�!=� ��!�!�!%(,�!�!�! &�!�! 1 � ,�!�!�! ,�!�!=� ,�!�!�! ,�!�!�! ! ,�!�!=� ! ,�!�!=� ,�!�!�!%(

�����%��������	 ��! , 1=� � � "�" #�# "�" "�" ! #�# ! #�" #�!�$
+-, ���
�.���
� ,�! &�#=� ,=� ,=��! , 1=� ,=��! ,=��! ! , 1=� ! , 1�! , ,�!�$

"�! "=��"=� "=� ��,%(�" ��1 ,�# ��,%(�" ��,%(�" ! ��1 ,�# ! ��1 ,�" ��1�!�!�$��!�! ,�! 1�!=� ��!=� "�!�"�! "=��"=� "�!�"�! "�!�"�! ! "=��"=� ! "=��"�! "=��!�!�$,�!�! &�!�#�!=� ,�!=� ,�!=��!�! ,�! 1�!=� ,�!=��!�! ,�!=��!�! ! ,�! 1�!=� ! ,�! 1�!�! ,�! ,�!�!�$1�!�! ��&�!�'�!=� 1�!=� $%"=��"�! $%"�$%"=� $%"=��"�! $%"=��"�! ! $%"�$%"=� ! $%"�$%"�! $%" 1�!�!�$
"�!�! "�!=��"�!=� "�!=� ��,�" ,�"�! ��,�"%(�"=� ��,�" ,�"�! ��,�" ,�"�! ! ��,�"%(�"=� ! ��,�"%(�"�! ��,�"�"�!�!�$��!�!�! ,�!�! 1�!�!=� ��!�!=� "�!�!�"�!�! "�!=��"�!=� "�!�!�"�!�! "�!�!�"�!�! ! "�!=��"�!=� ! "�!=��"�!�! "�!=��!�!�!�$,�!�!�! &�!�!�#�!�!=� ,�!�!=� ,�!�!=��!�!�! ,�!�! 1�!�!=� ,�!�!=��!�!�! ,�!�!=��!�!�! ! ,�!�! 1�!�!=� ! ,�!�! 1�!�!�! ,�!�! ,�!�!�!�$

¡�JLEDKCR[Q wD��£vQSd*KA�LP,dvB/h�d[epN �uBD�LJXU;QWbZ>/�LKI>ZP*JXBD?+BZh�UWBDd[P�}f�uBDKC?C�gh KC?CU P,JXB/?CdSG

w��



P,@AQ d[epN �uBD�XJLU(Q bZ>/�XKI>oP,JXB/? t�USBDd�P;��B/KC?C�Cd
US>/?ª�uQ�USB/N3OCKVP,QS�ªJL?�bpJXR�P,KI>Z�X�Leg?AB�P,JLN3Q EDJLb/QS?$bZ>/�LKCQSdaB/h
OCR[JXN9JLP,JcbDQaUSBDd�PaOC>/R,>/N9QWP*QSR[dSG


��
��������
���� ������� ����	�������
���� ������� ������)��-������� ����� ���

���� 	�
�� � �����%��������	 �����%��������	 +-, ���
� ���
���� �

�������� ��� ���.��	�
�� ��
�������� ��� ���.��	�
�� ��
�������� ��� ���.��	�
�� ��
�������� ��� ���.��	�
�� �

�������� �������.��	�
�� �

�������� ��� ���.��	�
����! !
�
$%' 1 ,�& �

�
&�'�!�"%( !

�
( ��"�"�! 1

�
!�$%'�&�" �

�
$ 1=��1�# ��$

�
#�#�#�# �

�
$�$%#�!=� $

�
,�&�"%( � !

�
!=� ��1�# !

�
��1�'=��# !

�
,�"�# 1%( �

�
1 ,�&%(�(,�! �

�
' 1�'�$ , $

�
(�'�$%" , 1

�
&�'�!�"=� ��$

�
, 1�" , #�!�"

�
( ��$ &�"�!�!

�
!�! "

�
! ,�' 1�" ��!

�
# ,%(*$ !

�
! ,=� ��1 !

�
,�#�$%' , !

�
'�# ,=��" ,

�
"�"=��1 ,

"�! "�#
�
#�#�#�# &%(

�
$
��' 1 $%#

�
#�#�#�# ��!�#

�
$%"=� ��� ��� ��� ��� ��� ��� ��1�$

�
"=��# ��' ,

�
#�#�# !

�
!�$%'�&�' !

�
#�$ , ,�$ , 1

�
, ,�& 1 $�$

�
��,�#�'��!�! $%"=�

�
$ ,�& "�"%(

�
��$ , 1 1�&

�
"%( � "%( �

�
$ ,�& ��� ��� ��� ��� ��� ��� ��! ,�#

�
#�# � ��(�#

�
#�# !

�
!�'%(�1�" �

�
,�#�! 1�& ��(�&

�
!�!�! , 1=�

�
1 1 1

"�!�! "�& ,�$%!
�
! "�&�!�&�!

�
! 1�'�$%&�!

�
! $%#�!�"�!

�
! ��� ��� ��� ��� ��� ��� ��,�"�'=��!

�
� ��(�,�$%!

�
!
�
"�! 1�!�" #

�
,�$ ,�#�# ,=��"�$%!

�
! , ,=��&�!

�
!,�!�!�! $%! ,�$�(�1�! $%! 1�'�&�#�! ,�#�#�# ,�'�! ,%(�#=��$
��! ��� ��� ��� ��� ��� ��� ' ,�!�"�#�&�! '�#�'�! 1%(�! 1

�
#�!%(�! 1 ,%(

�
$%!=��" ��&=��! ,�&�! ��( � ��#�"�!

¡�JXEDKAR*Q �V����JLN3QWd�B/h��AJXR*QWUWPvQ b/>Z�XKI>ZP*JXBD?+bpdWGuB/OAP,JLN3JL�SQS�nd�epN ��B/�XJXU�QWbZ>/�XKC>ZP,JLBD? = JL?nN3JL�X�XJLd*QWUSBD?C�Ad7? G

F�N9BD?CE(Bzb/QSRsPfj8QS?\PfenOAR*BDEDR*>/N9d�j8Q
@I>�b/Q`>/?I>/�ceV�WQS�+KAd*JX?AE�F
H��uF�t]PfjsB�B/h5P,@CQWNx�CJL��?CBZPsP,QWR*N9Jc}
?I>ZP*Q/G � ?CQsJXd !]KCJLU^m]d*BDR�P�tp>/?C� P*@CQ<B/P*@CQSR�JLd�>�UWBD?\P,R*JcbDQW�"bZ>/R[J�>ZP*JXBD?(B/h�d*B/R[P,JL?CE �\�uB/P,@��CJLb/QSR*E/Q���QWU�>/KCd[Q
P,@AQ9R[QSUWKCR*d[JLbDQ9d[P*R*KCU P,KCR[Q9h B/R d[OC�XJcP*P*JX?CEn>n�LJXd[P`�AQSOuQS?C�Cd BD?�P,@CQ�bZ>/�LKCQSd`B/h8KC?Cm]?CB�jv? �LJXd�P`QS�XQWN3QW?\P,dSG
��@CJLd(JLd d[JXN9JX�X>/RaP*B$?CBD?\P*QSR*N9JX?C>ZP,JLBD?ªU�>/KAd*QS� �]e�N9QSR[EDJX?CEgOI>oP,@Cd JX?�B/P,@AQSR N3Q P,@CBp�Cd����/�At¯�/|���t��CKVP
?CBD?\P*QSR*N9JX?C>ZP,JLBD?�@C>/OCOuQS?Cd
N�KCU^@&�XQWd*daB/h P,QW?&JX?�BDKCR�N9QWP*@CBp� t�d*JX?AUSQ�j8Q QSd[d*QW?]P*J�>/�L�Ler>�bDB/JX�&N9QSR[EDJX?CE
OI>ZP*@Cd<>Zd8N KAU^@n>/dsOuBDd[d*JX�A�XQ/G # Qa@I>�bDQah B/KC?C�n> �CJ���QSR[QS?\Psd�epN ��B/�XJXU�}fQ b/>Z�XKI>ZP*JXBD?�d�P,R*>ZP,QWE/e"P,@I>ZP8KCd[QSd
>(m]JL?C��B/h JX?CUWR*QSN9QS?\P,>/��OI>ZP,@�d*QS�LQSU P,JXB/? tA>Z?C�3P*@CQ�Q b/>Z�XKI>ZP*JXBD?�j8BDKC�L��P,QWR*N9JX?I>ZP*Q�h BDR8�uB/P*@�Q ¢A>/N9OC�LQSdSt
>/dljsQW�X� >Zd<>/�L�uBZP,@CQWRsQ ¢A>/N9OC�LQSdStVEDJLbpJL?CE >/UWUSKCR*>ZP,Q�jsB/R*d[P�}fUS>/d*Q;�uBDKC?C�AdSG���@I>ZP<QWbZ>/�XKC>ZP,JLBD?�>Z�XEDBDR[JLP*@CN
JXd�?AB/P�eDQ P�JLN3OC�LQSN9QS?\P,QW� G�F�h KAP*KCR*Q;j8BDR*m+JLd<P,B"Q ¢VOC�LBDJLPvR[QSd[KC�LP*dvh R[BDN d�P^>ZP*JXU`>/?C>/�Lepd*JLd<h BDR�JX�AQS?\P,Jch e]}
JX?AEnd*BDKCR[USQWd BZhs?CB/?]P*QSR[N3JL?I>ZP,JLBD?����Dy���P*BnN�>Zm/Q�USB/d[P[} ��B/KC?C� >/?I>/�ceVd[JXd�P*QSR[N3JL?I>ZP,Q�N3BDR[Q B/h P*QS? G�¡IBDR
OCR*>/UWP*JXU�>Z��KCd*Q"B/h8>nUSB/d[P[} ��B/KC?C��>/?I>/�cep�SQSR
P*@I>ZP`N9JXED@\P;?AB/P;P,QWR*N9JX?I>ZP*Q BD?�USQWR[P,>/JX?ªJL?COCKAP*dSt�jsQ"US>/?
N9BV�CJch e;P,@CQ�Q bZ>/�XKI>oP,BDR�d*B
P,@C>ZP�JLhCJLP�JLd�d[P*BDOCOuQS�9>ZP�>/?\e�P,JLN3QZt/JcP�BDKAP*OCKAP*d�P,@CQ<UWBDd[P��uBDKC?A��U�>/�LUSKC�X>ZP,QW�
P,JL�X�uP,@I>ZPvOuBDJL?]PSG���@CJXd�N9Q�>Z?Cd�P,@I>ZP�>"�XB/?CEDQSR�}fR[KC?C?CJL?CE">/?I>/�cepd*JXdsN3JLED@\P<epJXQS�L�r>9@CJLED@CQWR���BDKA?C� G

�9� � �54 " %
	�� " � ��� � " � � � )�% #

# Q;>/�Xd[B�QSd�P,JXN3>ZP*QS�n>/OAOCR*B�¢VJXN3>ZP,Qa��B/KC?C�Cd�BD?+P*@CQ;>/U P,KI>Z�5R*KA?C?CJX?AE P,JXN9QSd8�\e+N9Q�>/d[KCR*JL?CE OCR[JXN9JLP,JcbDQ
USB/d[P�OI>ZR,>/N9QWP*QSR*d¯h BDR�R[KC?C?CJL?CE�P*JXN9QSd�KAd*JX?AE
USBD?\P*R*BD�p�XBpBDOCdWtD>/?C��US>/�XUWKC��>oP,QS��>/USUWKCR,>oP,Q<�uBDKC?C�Ad�BD? P,@AQ
@CQS>/O�d*OI>ZUSQ�>/�L�XBpU�>ZP*QS� h BDR�UWBD?Cd[P*R*KCU P,BDR[d�JX?(P,@CQ<OAR*BDEDR*>/N9d��I>Zd*QS�"BD?(P,@CQ<?]KCN���QWR�B/h��\e]P,QSd�>Z�X�XBpU�>oP,QS�
h BDR(Q�>/U^@6USB/?Cd[P*R*KCU P,BDR �\e P,@CQ+UWBDN9OCJX�LQSRSG$¡IBDR(P*JXN9Q }f�uBDKC?A� >/?I>Z�Lepd*JLdSt�j8QnO�QWR[h BDR[N3QW� Pfj8B�d[QWP*d B/h
Q ¢VOuQSR[JXN9QS?\P,dW��P*@CQ �IR[d[Pvh BDR�>�N3>/U^@CJX?AQ�jvJLP*@rUS>/U^@CQ`QS?C>/�C�XQW� tI>/?A�gP*@CQ`d*QWUSBD?C�gh BDR�>�N3>/U^@CJL?CQ�jvJLP*@
U�>ZU^@CQ"�CJXd*>/�C�XQW� G���@AQ �CR*d[P`E/JLbDQWd
P,JLED@\P;��B/KC?C�Cd`JX?ªN9BDd�P;U�>/d[QSd`�CKAP`@C>/d >�h QWj!KA?C�CQSR[QSd�P,JXN3>ZP*JXBD?Cd
h BDR JX?COAKAP,d`P,@I>oP >/R[Q3b/QSR[e d*N3>/�L��BDR b/QSR�e �X>/R*E/Q/tÊjv@CJXU^@ j8Qn>ZP[P,R[JX�CKAP*Q�P,B�P*@CQ�US>/U^@CQ+QG�5QWUWP*dSGr��@CQ
d*QWUSBD?A�$EDJcbDQSdvUWBD?Cd*QWR[bZ>ZP*JLbDQ(>/?C�gP,JLED@\Pv��B/KC?C�Cd�h BDRv>/�L� JX?AOCKAP,dWG # Q%�IR[d[P��CQSd[USR[JX�uQ Q�¢VO�QWR*JXN9QS?\P*dvh B/R

w�{



P,JLN3Q�}f�uBDKC?C� >/?I>/�ceVd[JXd�jvJcP,@�US>/U^@CQvQS?I>Z�C�XQW�3>Z?C��h BDR�>/?I>Z�Lepd*JLd�B/hu@CQ�>ZO3d[OI>/USQv>Z�X�XBpU�>oP,JXB/?��uBDKC?C� t]>Z?C�
P,@AQS?n>/?C>/�Lep�SQ�P,@CQaU�>/U^@AQ
QF��QSU P,d�>/?A��d*@ABzjkR[QSd*KA�LP,dlh BDR�P,JXN9Q } ��B/KC?C�3>/?I>/�ceVd[JXd�jvJLP*@+U�>/U^@AQ
�CJXd*>/�C�LQS� G

��@CQ�N9Q�>/d[KCR*QWN3QW?]P*d�>/?C�">/?C>/�Lepd*QWd�h BDR�P*JXN9Q } ��BDKA?C�Cd�>ZR*QsOuQSR�h BDR*N9QS� h B/R�d*B/KCR*UWQ�OCR*BDE/R,>/N9d�UWBDN"}
OCJL�XQS� jvJLP*@ M @CQS�vTpU^@CQSN9Q�USBDN9OCJL�XQSR � ����G���@CQ<d[BDKCR*UWQ�OCR*B/EDR,>/N �CBpQSd�?CB/P�KAd*Qv>/?\e(�XJX�AR,>/R�e �ZJX? OC>/R[P*JXU }
KC�X>/RStz?CBa?pKAN ��QWR*d�>/R*Ql��>ZR*EDQ�QW?CBDKCED@ P,BvP,R[JXEDEDQWR P,@CQl�CJLED?]KCN�JXN9OC�XQWN3QW?\P^>ZP*JXBD?
BZh M @CQW��TVU^@CQWN3QZG # Q
P,R[JXQW� P*B�>�bDB/JX��UWBDN9OCJX�LQSR BDOVP,JXN9JX�S>ZP,JLBD?Cd �\e`d[QWP*P*JX?CEvP,@AQ8BDOVP,JXN9JX�S>ZP,JLBD?
�LQWbDQW�pP*B�~&�Zj8Q8bpJXQ j ?CQSUWQSd[d,>/R�e
BDOAP*JXN9JX�S>ZP,JLBD?Cd<>Zd�@C>�bpJL?CE�>Z�XR*QS>/�Ae���QWQS?&>ZOCOC�XJLQS�nP,B�P*@CQ(OAR*BDEDR*>/NrG���B9@I>/?C�A�XQ`E\>/R[�I>/EDQ�}fUSB/�X�XQWUWP*JXBD?
P,JLN3QZtZj8Q�O�QWR[h BDR[N3QW� d*QWOI>/R*>ZP,Q<d[QWP*d�B/huQ ¢VO�QWR*JLN3QW?]P*dS�ÊP,@CB/d*Q<P,@C>ZP�Q�¢AUW�XKC�AQ�E\>/R*�C>/EDQ } USBD�L�XQWUWP,JLBD?`P,JXN9QSd
JX? ��BZP,@ US>/�XUWKC��>ZP*JXBD?Ad(>Z?C� N9Q�>/d[KCR*QWN3QW?]P*dSt�>/?A� P,@CB/d*Q3P*@I>ZP�JX?CUW�XKC�CQ9E\>/R[�I>/EDQ�}fUWBD�X�LQSUWP*JXBD?ªP*JXN9Q3JL?
�uB/P,@ G , � KCR3USKCR[R*QS?\Pg>Z?I>/�Lepd[JXd9�CBVQWd�?CBZP+@I>/?A�C�XQrP,@CQ�QF��QSUWP*d+B/h;US>/U^@CQ&N9QSN9BDR�e6BDR�JL?Cd[P*R*KCU P,JXB/?
OCJLO�QW�XJX?AJX?CE �ZjsQ;>ZOCOCR*B�¢VJXN3>ZP*QS�9U�>/U^@CQ�QF��QSUWP*d<�\e"P^>/m]JX?AE(BDOuQSR*>/?C�Cd8USJLR*USKA��>/R[�Le h R[BDN >(U eVUW�XQaB/h¯�/~D~/~
QS�LQSN9QS?\P,dajv@CQS?�N3QS>/d*KAR*JX?AE+OCR*JLN3JcP,JcbDQ USBDd�P;OI>/R*>/N3Q P,QWR*dSt >/d
�CJLd*USKAd*d*QW��h KAR[P,@AQSR;�uQS�XB�j`G ¡IBDRaP*JXN9Q }
�uBDKC?C�:>/?I>/�ceVd[JXd�jvJLP*@:US>/U^@CQ$QW?I>/�C�LQS� t8P,@CQ�OI>/R[P*JXUWKC��>/R�?]KCN���QWR*d�R[QSOuBDR[P*QS�:>/R*QgP^>/mZQS? B/? > TVKC?
_a�cP,R*>$w jvJLP*@ w��\yD����� M ��_ >/?C���/|]��q N�>/JL?&N9QSN9BDR[e �5j8Q�@I>�bDQ9>/�Ld*B+OuQSR�h BDR*N9QS�&P*@CQ">/?I>/�cepd*JXd
h BDR�d[QWbDQWR,>/�ÊB/P*@CQSRvm]JX?A�CdvB/h�T ��F
£ M d[P,>ZP,JLBD?CdStC>/?C�gP,@CQ`R*QWd*KC�cP,d�>/R[Q;d*JXN9JX�X>/RSG

TVJX?AUSQ
P,@AQ;N3JL?CJXN KAN R*KC?C?AJX?CE�P,JLN3QaB/h�> OCR*B/EDR,>/NxUSBD?Ad[P,R[KCUWPvJLd�>/�uBDKAP�~AGcw;N9JXUSR[BDd*QWUSBD?A�CdStI>Z?C�
P,@AQ
OCR*QWUSJLd*JXB/?+B/h�P,@AQaP,JLN3JL?CE`h KC?CUWP*JXBD?�JXd�w�~�N3JL�X�LJXd*QWUSBD?A�CdStDj8Q;KCd*Q�USBD?\P,R[BD� ¤zP,QSd�P<�LBVBDOAdlP*@I>ZP�JcP,QSR*>ZP,Q
w�~At�~D~D~Vt ~D~/~vP*JXN9QSdStZm/QWQSOCJL?CE
N9Q�>/d[KCR*QWN3QW?]P�QSR*R[BDR¯KC?C�CQWR�~AG�~D~AwsN9JXUWR*BDd[QSUWBD?C�CdWtDJ�G�Q/GctAw��+G�TVKCU^@">a�LBVB/O
JXd¯R*QWO�QS>ZP,QW�+w�~D~vP,JLN3QWdStZ>/?C��P*@CQs>�b/QSR,>ZEDQsbZ>/�XKAQ8JLd¯P,>/m/QW?�P,BaUSBDN9OCKAP*Q8P,@AQ8OCR[JXN9JLP*JLbDQ�UWBDd[P�OI>/R*>/N3Q P,QWR
h BDR�P,@CQvP,QWd[P*QS�nUSB/?Cd[P*R*KCU P = P*@CQvb/>ZR*J�>Z?CUSQ�JXdl�XQWd*d�P,@I>/?�w�~ � JL?�N9BDd[PlU�>Zd*QSd ? G���@CQaU�>/�LUSKC�X>ZP,JLBD?"B/h P,@AQ
P,JLN3Q`�uBDKC?C��JXd��CBD?CQ(�\e�OA�XKCEDE/JX?CE�P,@AQSd*Q�N3QS>/d*KCR[QS�&OC>/R,>/N9QWP*QSR[daJL?]P*B9P*@CQ�B/OAP,JLN3JL�SQS�gP,JLN3Q�}f�uBDKC?C�
h KC?CU P,JLBD? G # Q P,@AQS?�R*KC?�Q�>ZU^@ Q�¢C>ZN3OC�LQ OCR[BDEDR,>ZN >/?�>/OAOCR*BDOAR*J�>oP,Q ?]KCN �uQSR`B/h�P*JXN9QSd�P*BrN9Q�>Zd*KCR[Q
JLP*d�R*KC?A?CJX?CE�P*JXN9Q�jvJLP*@��LQSd*d<P*@I>/?�w��xQWR*R*B/RSG

¡�JXE/KCR*Q��+d*@CB�jvd
P,@AQ�QSd[P*JXN3>ZP,QW�ª>/?C�ªN9Q�>Zd*KCR[QS�ªjsB/R*d[P�}fUS>/d*Q P*JXN9QSdah B/R�d*J¾¢&Q�¢A>/N3OA�XQ OCR[BDEDR*>/N3d
BD?9JX?COAKAP,dlB/h d[JX�WQSd�w�~`P*B �Z~D~D~AG���@CQSd[QaP,JLN3QWd��CB(?AB/PlJX?CUW�XKC�CQvE\>ZR*�I>/E/Q }fUWBD�X�LQSU P,JXB/? P,JXN9QSdWG���@CQ�JLP*QSN
N9Q�¤ZUS>�JXd�P,@CQ�N3QS>/d*KCR[QS�+P*JXN9Q�Q�¢VOCR*QWd*d*QW�$>Zd�>(OuQSR[USQS?\P,>/EDQ;B/h P*@CQ
US>/�XUWKC��>ZP*QS�9P,JXN9Q/G��f?nEDQS?AQSR,>Z��tV>/�X�
N9Q�>/d[KCR*QW�$P,JLN3QWda>ZR*Q US�XB/d*QS�cen�uBDKC?C�CQW�&�\egP,@CQ(U�>/�LUSKC�X>ZP,QW�rP*JXN9QSd�= jvJcP,@�>/��B/KAP
{/~o}�{\��� >/USUWKCR,>ZUWe ?
Q ¢VUWQSOAP"jv@CQW? JL?COCKAP*d�>/R*Q+b/QSR�e d*N3>/�X� =��Z~At�JX? wnUS>/d*QJ?�BDR�bDQWR[e �X>/R*E/Q =��/~/~D~At�JL?6�&U�>/d[QSd7?�tljv@AJXU^@
JXd�>/?C>/�Lep�SQW�$>Z?C�$>Z�C�CR*QWd*d[QS�&�uQS�LBzj`Gl��@CQ N3QS>/d*KAR*QSN9QS?\P*d�JL?CUS�LKC�CJL?CE"E\>/R*�C>/EDQ } USBD�L�XQWUWP,JLBD?�P*JXN9QSdv>/R[Q
d*JLN3JL��>/R�Q ¢VUWQSOAP`jvJLP*@�>nh Q j!N9BDR*Q�U�>/d[QSd`B/h8KC?C�CQWR*QSd�P,JLN�>ZP*JXBD?5G ¡�JLEDKCR*Q�|r�AQSOCJLUWP,d
P*@CQ"?]KCN �uQSR*d`JL?

��� ¹�­gµ3º�²\³6®¾Ú3®¾½gµNí¾í¾À1¸6³�®á¹»º�¸6² µÍå\²3®°ºxÚ]µN³�¿gµNÚ\¹×àY²3í¾íá¹»à;¸�®á²\½�¿�À�±�³6®á¸6®¾½OÚ1í¾²�²3·g¯�®¾½g¯`¸6¹»µ3º�²Nè
³�¹8àÕ¶g³�¯6®á²\½g¯�µ3¯�ß�¶gàÒ­sµ\¯·�²\¯�¯`®¾¿Oí¾¹¼µN½�º�¸6³�®á¹»º�¸6²�¹ÕòOàÕí¾¶gºo¹¼Ú\µ3³6¿gµ3Ú3¹YÈuàY²3í¾íá¹»à;¸6®¾²3½�¸6®¾ß�¹8¯�àÕ²\ß×·gíá¹Y¸6¹Yí¾À3ØÅ¬
­O¹�®°ºo¹»µ�²Nèm®¾½gàYíá¶gºO®á½OÚ�Ú\µ3³6¿gµ3Ú3¹YÈuàY²3í¾íá¹»à;¸6®¾²3½¸6®¾ß�¹8¯ÅàÕ²\ß×¹»¯�è ³�²3ß µN½ ¹»µN³�íá®¾¹Y³�¹Õòo·�¹8³6®¾ß�¹Y½]¸8ã�±�­O¹8³6¹�±F¹�ß�®°¯ç¸ÒµN´\¹Y½Oí¾À�¶�¯`¹»º1µÑ¸6®¾ß�®á½gÚ�è ¶O½gàÕ¸6®¾²3½ ²3èFÆ�­O¹Yë×ÂoàÒ­O¹Yß�¹�¸6­gµN¸®¾½gàÕí¾¶gºo¹»º�Ú]µN³�¿gµNÚ\¹ÕÈÖàÕ²\íáí¾¹8àÕ¸6®¾²3½�¸6®¾ß�¹3Ø

�/~



®á½�¯`¹8³`¸�®á²\½?¯6²3³6¸ ¯`¹8íá¹»à;¸�®á²\½?¯6²3³6¸ ß�¹8³6Ú\¹�¯6²3³6¸
¯6®áë8¹ à8µNí°àÕ¶Oí°µi¸�¹8º ß�¹8µ\¯`¶g³6¹»º ß�¹ióiàYµ àYµ3í¾àY¶Oí¾µN¸6¹»º ß×¹»µ3¯6¶O³�¹8º ß�¹Íóià8µ à8µNí°àÕ¶Oí°µi¸�¹8º ß�¹8µ\¯`¶O³�¹8º ß�¹ÍóNàYµ
Ë»Ó ÓOØ Ó3ð�ÊNÎOË ÓgØ Ó\ð\ÎNÓ\Ó É\ðOØ Ï ÓgØáË»Ï\ÎOËÍÊ ÓOØ¾Ë»Ì3Î\ÎoË É\ÌoØ É ÓOØ¾Ë3ËÍÎNñNÔ ÓOØ¾Ë3Ë»ÓOË»Ï É\ÎOØáË
Ì3Ó ÓOØ Ì3Î3ð\Î3Ï ÓgØ Ì\Î\ÊNÌ3ð Ë8Ó\ÓOØ Ï ÓgØ Î\ÌNÉ3Ô]Î ÓOØ Ô�Ê3Ê3ÎNÓ É3ÓOØ Ì ÓOØ ÌNÉgË8ñ3ð ÓOØ Ì\Ê3ÎiÔ]ð ÉNÔ�Ø Ô
Î3Ó Ë3Ø Î3Î3Ï]ÊNÉ Ë\Ø Ô]ñ\Ì3Î3Ó É]ÎoØ Ô ÏgØ Ì3ð3ñgË»Î ÏOØ ÓOË3ËÍÌ3Î É\ÌoØ¾Ë ÓOØ É\Ì]ÊiÓ\Ì ÓOØ ñ\Î]ÊiÓ\Ó É\ÌOØ Ô
Ë»Ó3Ó ðOØ¾ËYÔ]É3É\Ó ÎOØ ñ\ð\ÎNÓ\Ó É]ÎoØ Ô Ë»ÏOØ ÓOË»ñ]Ê Ë3Ë3Ø É3ð]ÎNÓ ÉOË3Ø É ÌoØ¾Ë»Î\Ì3ÌiÔ Ë3Ø É3ñ\ñOËÍÌ É\ÌOØ Ô
Ì3Ó3Ó ÌiÔ�Ø Ô]ð3É\ð ÌNÔgØ ÏOË8ñ�Ê É\ÉOØ Ô ÎOË3Ø É3ð�Êiñ Ô�Ê�Ø Ô�Ê3ÎNÓ ÉOË3Ø Ô ÔgØ É3Ó\ÓOËÍÊ ÔgØ Î\Ê3ÌNÓ\Ó É3ÏgØ Ï
Ï\Ó3Ó ÎiÔ�Ø É]ÎNÉ\Ï Î3ÏOØ ñ]Ê�Ë8Ô É\ñOØ Ó Ë\Ë8ðgØ ñ3Ô�Ê Ë8Ó]ÊoØ Ì\ÎNÓ ÉOË3Ø ñ Ê�Ø ñ3ð]ÌNÏOË Ê�Ø Î3Î3ð3Ó\Ó É3ðgØáË
Î3Ó3Ó Ë»Î\ÌoØ Ô3Ô]ñ Ë8Ô�Ê�Ø ÎNð]Ì É\ðOØ ñ Ï]ÌiÔ�Ø Ï\É3ñ Ï3ÓNÔ�Ø Ì\ÎNÓ É3ÏOØ ñ ËYÔ�ØáË\Ë8É3ñ Ë»ÌOØ É\ñ3Ó\Ó ÉOË\Ø É
Ë8Ó\Ó3Ó ð3Ó\ÉOØ¾ËYÔ]ð ð\Ó3ðOØ Ó3Ó\Ó É\ÉOØ Î ËÍÌNÉ�Ê�Ø Ó3ð Ë3ËÍÊ\Ê�Ø ÎNÓ É3ÓOØ ñ ÏOË\Ø ÌOË»ÎNÏ ÌNñgØ Î]ÊiñgË ÉOË\Ø ð
ÌNÓ\Ó3Ó ÌiÔ]Ï\ÎOØ Ì3É Ï\Ó3ñOË\Ø Ì\Î Ë»Ì3ðOØ Î ÎOË8ñ�Ê�Ø¾ËÍÊ ÎiÔ\ñ]ÌoØôÊNÎ Ë»Ó\ÎoØôÊ ð3ñgØ Ï\ñOË8ð ð\ÎOØ Ï�ÊNÎ3Ó É\ÎOØ ð

¯`¹Y¸�¶O½O®¾²3½ íá®°¯`¸
³�¹Yå\¹Y³Ò¯6µ3í ³6¹8å3¹Y³Ò¯�µNí�±�óiµN·g·�¹8½gº
¯6®áë8¹ à8µNí°àÕ¶Oí°µi¸�¹8º ß�¹8µ\¯`¶g³6¹»º ß�¹ióiàYµ àYµ3í¾àY¶Oí¾µN¸6¹»º ß×¹»µ3¯6¶O³�¹8º ß�¹Íóià8µ à8µNí°àÕ¶Oí°µi¸�¹8º ß�¹8µ\¯`¶O³�¹8º ß�¹ÍóNàYµ
Ë»Ó ÓOØ¾Ë8Ó\Ï3Ó]Ì ÓgØ Ó\É3ñOËÍÌ É]ÎoØ Ì ÓgØ Ó\Ó3ÉgË8ñ ÓOØ Ó3Ó3É\Ó3ñ É3ñOØ ñ ÓOØ Ó\Î\ÌNÏ\Ì ÓOØ ÓNÔoÊ3ÊNÉ ÉOË\Ø Ï
Ì3Ó ÓOØ Ï3ñgË8É\ð ÓgØ Ï\ðOË»Î3ð É3ÔgØôÊ ÓgØ ÓgËÍÊNÉ3ñ ÓOØ ÓOË8ð\ðOË É\ÌoØ Ô ÓOØ¾Ë8É]ÌiÔ\Ó ÓOØ¾ËÍÊ3Ì3Î3Ó ñ3ÉgØ Ê
Î3Ó ÌoØ Ì\Ê3Î3Î\Î ÌOØáË\Ë»ÎNÓ\Ó É]ÌoØ É ÓgØ Ó3Ô3Ô]Ï3ð ÓOØ ÓNÔgË»É3Ï ÉNÔgØ Î Ë3Ø¾ËYÔ]Ó3Ï\Î Ë3Ø ÓOË»Ó\Î3Ó ñ3ñgØ ð
Ë»Ó3Ó ñOØ É\ÎNÔ\Ó\Ó ñgØ Ï\Ï\Ì3Î3Ó É\ÏOØ¾Ë ÓgØ Ó\ñ3ñ\ÏNÔ ÓOØ Ó3ñOË»Ó3ð ÉOË3Ø ñ ÔgØ Ô�ÊNÉ\ÌiÔ ÏOØ É3Ï\ð3Ó\Ó ñ]ÊoØ É
Ì3Ó3Ó Ï\ÎOØ Î\ÌNÓgË Ï\ÏOØ Ô\Ï3Ï\Ó É3ÔgØ¾Ë ÓgØáËiÊið]ÌNÉ ÓOØ¾Ë8ð3Ï\ð3ñ É\ÌoØ É ËÍÊoØ Ê3ÎNÏOË Ë»ÎOØ ñ3Ô]Î3ñ ñ3ÉgØ Ï
Ï\Ó3Ó ÊiÉgØ ð\É3ñ�Ê Ê3ÎoØ¾Ë8Ó3Ó\Ó É3ÔgØ Ì ÓgØ Ì3ðNÔ�ÌiÔ ÓOØ ÌiÔ3Ô]Ï]Ê É\ÌoØ Î Ï3ÉgØ ñ]Ì3ÌNÓ Ï\ÎOØ ð\Ï\Ì3ñ ñ3ÉgØ Î
Î3Ó3Ó Ì3Ì3ÓOØ ñ3É]Ì Ì3Ó3ñOØ Ï3Ó]Î É3ÔgØ Ï ÓgØ Ô\Ô\ÓgË8Ï ÓOØ Ô\Ó]Ê3ÌNÓ É\ÌoØ Î Ë3Ë»ÓOØ ÏNÔ3Ô Ë8Ó]ÌoØôÊ3Ê3Î É3ÏgØáË
Ë8Ó\Ó3Ó ñ3ñ]ÌoØ Ó3É3Ô ñ\Ï3ÉOØôÊiñ\Ó É]ÎoØ Ì ÓgØ ñ�ÊiÉ\ñ3ñ ÓOØ ñ\Ì3Ì3ñ3Ó É3ÏOØ Î Ô3Ô]ÓOØ ÎNðOË Ï3É\ÉOØôÊiÓ\Ó É3ÓgØ Ê
ÌNÓ\Ó3Ó Ï\Î\Ì3ÎOØ Ô�Ì Ï\Ï3ñ\ÎOØ ÏgË É\ðOØ Ó Ë\Ø Ê3ÎNÉ\Ï]Ê Ë3Ø ð\Î\ÊNÓ3Ó ÉNÔgØ Ì ËÍÊNð3ÓOØ ðOË Ì3Ì3Ï\ÎOØ Ê3Î Ë»Ì\ÊoØ Ó

¡�JXE/KCR*Q;�V� M >/�XUWKC��>ZP*QS�r>/?C�rN9Q�>/d[KCR*QW�rj8BDR*d�P[} U�>/d[Q P*JXN9QSd = JX?gN3JL�X�LJXd*QWUSBD?A�Cd7?�jvJLP,@gUS>/U^@CQ QS?I>/�A�XQS�5G

¡�JLEDKCR*Q��3h BDRaJX?COCKVP,d
B/h�d[JX�WQSd
KCO&P*B&w�~D~/~AG;��¢A>/N3OA�XQSd�d*KCU^@�>/d
d[BDR[P*JX?CE�>/R*Q�US��>Zd*d*J �IQS��>Zd�USB/N3OC�LQ ¢
Q ¢A>/N9OC�LQSd;JX?�OCR[QWbpJXB/KCd`d[P,KA�Ae�� �\yVtÊ�/����t�jv@CQWR*Q"U�>/�LUSKC�X>ZP,QW�ªP,JXN9Q JLd`>/d;N KCU^@ >/d �\y�� @CJXED@AQSR
P,@C>/?
N9Q�>/d[KCR*QW�rP*JXN9Q/tC>Z?C�rjv@AQSR*Q`BD?A�Le�P*@CQ`R*QWd*KC�cP�h B/R�BD?CQ;d*B/R[P,JL?CE"OCR*B/EDR,>/NxBD?r>�d*JX?AED�XQ;JL?COCKAP�= B/h�d[JX�WQ
w�~ � �\y���BDRa�/~ ���/��� ?<JXd�R[QSOuBDR[P*QS�rJX?gQ�>/U^@rQ ¢VOuQSR[JXN9QS?\P�G

_ad[JX?CE&P*@CQ+USB/d[P��uBDKC?C�Ad USBDN9OCKAP*QS� t�j8QnU�>Z?6>/�Xd[B&U�>/�LUSKC�X>ZP,QZt�>/UWUSKCR*>ZP,QW�Le JX?Cd�P,QS>/� B/h�>/OCOAR*B�¢]}
JXN3>ZP*QS�Le/tv��BDKA?C�CdgBD? P,@CQ�@CQS>/O d*OI>/UWQ �VeV?C>/N3JLU�>/�L�Le >/�L�XBpU�>ZP*QS� h BDRnUWBD?Cd[P*R*KCU P,BDR[dgJX? P,@CQ�d[BDKCR*UWQ
OCR[BDEDR,>ZN3dWG ��@CQg?]KCN �uQSR"B/ha�\epP*QSd9>/�L�XBpU�>ZP*QS� h BDR QS>/U^@ USBD?Cd�P,R[KCUWP*BDR"U�>/? ��QnB/�AP^>/JL?CQS�6OCR[QSUWJXd*QW�Le
�I>/d[QS��BD?�P,@CQ��X>/?CEDKI>ZEDQ�JXN9OC�XQWN3QW?\P^>ZP*JXBD? G(¡IBDR
Q�¢C>ZN3OC�LQ/t M @CQW�+TpU^@CQSN9Q9>/�X�LBVUS>ZP,QWd;�n�]e]P*QSd`h BDR`>
��� ���S} USQW�X�¯BD?�P*@CQ @CQS>/O �5P*@CJXdaJX?Ah BDR[N�>oP,JXB/?rUS>/?ª>/�Ld*B3��Q(BD�AP^>ZJX?CQW�&Q�>/d[JX�cegKCd*JL?CE+JLP*dad�P^>ZP*JXd�P,JXUWd�KAP*JX�LJc}
P,JLQSdWG�q<>/d*QW�gBD?gR*QSd[KC�LP*d�JX?n¡�JXEDKCR[Q wDtV�]e+d*QWP[P,JL?CE*�#"�� � � P,B"�">/?C�nBZP,@CQWR�OCR*JLN3JcP,JLb/QaUWBDd[PvOC>/R,>/N9QWP*QSR[d
P,B�~AtÊjsQ3BD�AP,>/JX?�Q ¢A>/U P �uBDKC?C�Ad(BD?�P,@AQ3@CQS>/O d[OI>/UWQ��Aep?I>/N9JXUS>/�X�ce&>Z�X�XBpU�>oP,QS�ªh BDR`UWBD?Cd[P*R*KCU P,BDR[d�JL?
P,@AQ OAR*BDEDR*>/N9dStI>/dvd[@CB�jv?�JL?�¡�JXEDKCR[Q �VG

M BD?Cd[JX�CQWR�P,@CQ�>/USUWKCR,>ZUWe BZh<P,@CQ3P,JXN9Q } ��B/KC?C� >/?I>/�ceVd[JXd`jvJLP*@ U�>/U^@AQ+QS?I>Z�C�XQW� G�# Q3h BDKC?A� P,@I>oP
jv@CQW? JX?COAKAP,d9>/R[Qrb/QSR[e d[N�>/�L� =��Z~ ? t�P,@CQrN9Q�>/d[KCR*QW� P,JLN3QnJLd"BVUWU�>/d[JXBD?I>Z�X�Le >/�uBzb/QrP*@CQrU�>/�LUSKC�X>ZP,QW�
P,JLN3Qvh BDR8d*BDN9Q�Q�¢C>ZN3OC�LQSdWG�F��Xd[BCt]jv@CQS?gJX?AOCKAP,ds>/R*Q�bDQWR[e+�X>/R*E/Q�=�w�~D~D~(h B/RsN9Q�>/d[KCR*QWN3QW?]P*d<JX?AUS�XKA�CJX?CE

�Vw



0

100

200

300

400

500

600

700

0 200 400 600 800 1000

tim
e 

(m
ill

is
ec

on
ds

)

input size

insertion sort

Ultra 1 calculated
Ultra 1 measured

0

200

400

600

800

1000

1200

1400

0 200 400 600 800 1000

tim
e 

(m
ill

is
ec

on
ds

)

input size

selection sort

Ultra 1 calculated
Ultra 1 measured

0

5

10

15

20

25

30

35

0 200 400 600 800 1000

tim
e 

(m
ill

is
ec

on
ds

)

input size

merge sort

Ultra 1 calculated
Ultra 1 measured

0

100

200

300

400

500

600

700

800

900

0 200 400 600 800 1000

tim
e 

(m
ill

is
ec

on
ds

)

input size

set union

Ultra 1 calculated
Ultra 1 measured

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

0 200 400 600 800 1000

tim
e 

(m
ill

is
ec

on
ds

)

input size

list reversal

Ultra 1 calculated
Ultra 1 measured

0

50

100

150

200

250

300

350

400

450

0 200 400 600 800 1000

tim
e 

(m
ill

is
ec

on
ds

)

input size

reversal w/append

Ultra 1 calculated
Ultra 1 measured

¡�JLEDKCR[Q
|C� M BDN9OI>/R[JXd*B/?rBZh�US>/�XUWKC��>ZP*QS�r>/?C�gN9Q�>/d[KCR*QW�rj8BDR[d[P[} U�>/d[Q P*JXN9QSd<jvJcP,@gU�>/U^@AQ(QW?I>/�C�LQS� G

�D�



¯6®áë8¹ ®¾½g¯6¹Y³6¸6®¾²3½�¯`²\³`¸ ¯`¹8íá¹»à;¸6®¾²3½�¯6²3³6¸ ß�¹Y³�Ú3¹�¯`²\³`¸ ¯6¹Õ¸I¶g½O®á²\½ íá®°¯`¸I³6¹8å3¹Y³Ò¯�µNí ³�¹Yå3¹8³�¯�µNíw±�óNµN·O·GØ
Ë8Ó Ô3Ô]Ó Ô3Ô]Ó Î3Î3Ì ñ\Ó ñ3Ó Ô\Ô\Ó
ÌNÓ Ë»ð3ñ\Ó Ë8ð3ñ\Ó Ë8ÔgË8ð Ë8ð\Ó Ë»ð3Ó Ë8ð\ñ3Ó
ÎNÓ Ë»Ó\ÌNÓ\Ó Ë»Ó\ÌNÓ\Ó Ô�ÎNñNÔ Ô\Ó\Ó Ô]Ó3Ó Ë8Ó\Ì3Ó3Ó
Ë»Ó3Ó Ô]ÓNÔ\Ó\Ó Ô]ÓNÔ\Ó\Ó Ë8Ó�Êið\Ó ñ3Ó\Ó ñ\Ó3Ó Ô\ÓNÔ]Ó3Ó
Ì3Ó3Ó Ë8ð\Ó3ñ3Ó\Ó Ë8ð\Ó3ñ\Ó3Ó ÌiÔoÊ�ËÍÌ Ë8ð\Ó3Ó Ë8ð\Ó3Ó Ë»ð3Ó3ñ\Ó3Ó
Ï\Ó3Ó Ï3ðgË»ÌNÓ\Ó Ï3ðgË»Ì3Ó3Ó Ï3É\ñOË»ð ÌiÔ]Ó3Ó ÌiÔ]Ó3Ó Ï\ðOË»Ì3Ó3Ó
Î3Ó3Ó Ë8Ó3Ó]ÌNÓ\Ó3Ó Ë8Ó3Ó]ÌNÓ\Ó3Ó Ê�Ë»ñOË»ð Ô\Ó\Ó3Ó Ô\Ó\Ó3Ó Ë8Ó\Ó\Ì3Ó3Ó3Ó
Ë8Ó\Ó3Ó Ô\Ó3Ó3Ô\Ó\Ó3Ó Ô\Ó3Ó3Ô\Ó\Ó3Ó Ë»ÎNÉ\ð\ÌNÔ ñ3Ó\Ó3Ó ñ3Ó\Ó3Ó Ô\Ó\ÓNÔ]Ó3Ó3Ó
ÌNÓ\Ó3Ó Ë»ð3Ó3Ó\ñ3Ó\Ó3Ó Ë»ð3Ó\Ó3ñ3Ó\Ó3Ó Ï\ÎoËÍÌiÔ]Ó Ë»ð3Ó\Ó3Ó Ë8ð3Ó\Ó3Ó Ë8ð3Ó\Ó3ñ\Ó3Ó3Ó

¡�JLEDKCR*Q �p��qsBDKC?C�Ad�BZh�@CQS>/Ord*OI>/UWQ�>Z�X�XBpU�>oP,QS�+h B/R�USBD?Cd�P,R[KCUWP*BDR*d�= JL?g�]e]P*QSd7?�G

E\>/R[�I>/EDQ�}fUWBD�X�LQSUWP*JXBD?3P,JXN9Q/tIB/R��Z~D~D~�Q ¢VUS�LKC�CJL?CE3ED>/R*�I>ZEDQ } USBD�L�XQSU P,JLBD?�P,JLN3QJ? tAP*@CQ N3QS>/d*KCR[QS�rP,JXN9QSd<h B/R
d*B/N3Q Q ¢A>/N9OC�XQWd
>/R[Q�>Z��B�bDQ(P,@CQ U�>/�LUSKC�X>ZP,QW��P*JXN9Q/G # Q >ZP[P,R*JL�CKAP*Q`P*@CQSd[Q�P,B3U�>/U^@AQ N3QWN3B/R[egQF��QSU P,dWt
h BDRsP*@CQ;h BD�X�LB�jvJX?CE(R*Q�>Zd*BD?CdWGl¡�JXR[d[P�tpP,@CQ`JL?CJLP*J�>/��U�>ZU^@CQ`N3JLd*d*QWdv>/R*Q;N9BDR[Q
�XJLm/QS�ce3P*B�d*@CB�j KCOgBD?gd*N3>/�X�
JX?AOCKAP,dWG<TpQSUSB/?C� t�KC?C�CQWR*QWd[P,JLN�>oP,JXB/?gh B/R�JX?COCKVP,d�B/h�d[JX�WQ��Z~D~D~�JX?�¡�JXE/KCR*Q`��@I>/OAO�QW?Cd�Q�¢C>ZUWP,�ce+h BDR�P,@AQ
��Q�¢C>ZN3OC�LQSd�jv@CBDd*Q">Z�X�XBpU�>oP,QS�r@CQS>/O&d*OC>/USQ�JLd�b/QSR[e$��>/R[EDQ JX?ª¡�JLEDKCR[Q �Vt5>/?C�&R[QSUS>/�X�ÊP,@I>oP�j8Q KCd*QW��>
UWepUW�XQS�r�I>ZP,>�d[P,R[KCUWP*KCR*Q B/h�d*JL�SQ(�/~D~D~ jv@CQW?�N9Q�>Zd*KCR[JX?CE"OCR[JXN9JLP,JcbDQaUSBDd�PaOC>/R,>/N9QWP*QSR[dSG�¡IKCR[P*@CQSR[N3B/R*Q/t
h BDR
OAR*BDEDR*>/N9d�P,@I>oP`KCd*Q��LQSd*d`d[OI>/USQZtÊBDKCR
US>/�XUWKC��>ZP*QS�ª�uBDKC?C�Ad`>/R*Q">/UWUSKCR*>/UWe$h BDR
QWb/QS? ��>/R[EDQSRaJX?COCKVP
d*JL�SQWdSt >Z?C�&h BDR�OCR*BDE/R,>/N9d�P*@I>ZP�KCd*Q Q�¢pP,R*QWN3QW�Ler��>ZR*EDQ(>/N9BDKC?\P�BZh�d*OI>/UWQ QWb/QS?�BD?�d*N3>/�X�ÊJX?AOCKAP,dWt�j8Q
@I>�bDQ�N KCU^@:j8BDR[d*Q$KA?C�CQSR[QSd�P,JXN3>ZP*JXBD? G ¡�B/R3Q�¢C>ZN3OC�LQ/tlh BDR M >ZR[P,QWd*JX>/?:OCR[BV�AKCUWPSt<KC?C�CQWR*QWd[P,JLN�>oP,JXB/?
BpUSUSKAR*d�h BDRad*N3>/�X�ÊJL?COCKAP�d*JX�WQSd�=��/~3P*Bg�/~D~ ? � >Zd
>/?ªQ�¢C>ZN3OC�LQ/tuBD?&JL?COCKAP�B/h�d*JL�SQ��Z~D~At�P*@CQ�N9Q�>Zd*KCR[QS�
P,JLN3Q�JXdv�\����@CJXED@AQSR<P,@C>/?nP,@CQ`U�>Z�XUSKA��>ZP*QS�nP,JLN3QZG

# Q9OuQSR[h B/R*N9QS� >rd[QSUSB/?C� d[QWP(B/h<Q�¢AOuQSR[JXN9QS?\P,d`h BDR;P,JLN3Q�}f�uBDKC?C��>Z?I>/�Lepd[JXd;h BDR >rN3>/U^@CJL?CQ jvJLP*@
U�>ZU^@CQ"�CJXd*>/�C�XQW� G`��@CQ�N3>/U^@CJX?AQ KCd*QW� JLd
>gTVKA? _��LP*R,>&w�~3jvJcP,@��D�/�\���a� M ��_ >/?A� �/�/�\�$q N3>/JX?
N9QSN9BDR[e/G ¡�JXEDKAR*Q�� d*@ABzjvd3P,@CQ�QSd[P*JXN3>ZP,QW� >/?A�:N9Q�>/d[KCR*QW�:jsB/R*d[P�}fUS>/d*Q$P*JXN9QSd"h BDR"P,@CQ�d,>/N9Q�d[Jc¢
OCR[BDEDR,>ZN3d�BD?9JX?COAKAP,dlB/h d[JX�WQSd�w�~`P*B �/~/~D~AG���@AQSd*QaP,JXN9QSd��CB ?CB/P8JX?AUS�XKA�CQvE\>/R*�C>/EDQ } USBD�L�XQWUWP,JLBD? P,JLN3QWdSG
# Q�U�>Z? d*QWQ�P,@C>ZP >Z�X��N9Q�>/d[KCR*QW� P,JLN3QWd�>/R[Q3UW�XBDd[QS�ce���BDKA?C�CQS� �]e�P,@AQ3US>/�XUWKC��>ZP*QS��P,JXN9QSdWt¯jvJcP,@ ?CB
KC?C�AQSR*QWd[P*JXN3>ZP,JLBD? G�¡�JLEDKCR[Q y��AQSOCJLUWP,d�P*@CQ`?pKAN ��QWR*d�JX?g¡�JLEDKCR[Q`�AG

��B >/UWUSBDN9N9BV�I>oP,Q<US>/U^@CQvQF��QSU P8JL? P,JLN3Q�}f�uBDKC?C�">/?C>/�Lepd*JLd�jvJLP*@�U�>/U^@AQaQW?I>/�C�LQS� tDj8QvUSBDKC�L�9>/� �[KCd�P
BDKCR�N9Q�>/d[KCR*QWN3QW?]P*d�B/h�OCR*JLN3JcP,JcbDQ;USB/d[PaOI>/R,>ZN3Q P,QSR[daB/?$�I>ZP,>9d�P,R[KCUWP*KCR*QWd
B/h�>ZOCOCR*B/OCR*JX>ZP,Q`d*JL�SQZG���@CQ
>/OCOAR*BDOCR[J�>ZP*Qnd*JL�SQrU�>/? ��Qg�CQ P,QWR*N9JX?CQW� �I>Zd*QS�:BD?:>ªOCR[QSUWJXd*Qrd*OC>/USQ�KCd,>/E/Q�>Z?I>/�Lepd[JXdSG �aQS>/OV} d*OI>/UWQ
>/�L�XBpU�>ZP*JXBD?(JXd�BD?C�ce�BD?CQv�LQSd*d��CJLR*QWUWPl>/d[O�QWUWP�Gl�rBDR*Qv�CJLR*QSU P,�ceDtDj8QaUS>/?3JL?CUSB/R*OuBDR,>ZP*Q�OCR*QWUSJLd*Qvm]?CB�jv�XQS�AEDQ
>/�uBDKAP8USBDN9OCJL�XQSR�}fEDQW?CQSR*>ZP,QW�3N3>/U^@CJL?CQ�JL?Cd[P*R*KCU P,JLBD?CdlJX?\P,B(BDKCR8>/?I>/�ceVd[JXd8N3Q P,@CBp� G # Q��LQ�>�bDQ�P,@CJLds>/ds>
h KAP*KCR*Q�j8BDR*m�G � KCR�USKCR[R*QW?]P8N9QWP,@ABV�"U�>Z?��uQ�KAd*QS�9h BDR�>/OCOAR*B�¢VJXN3>ZP,Q<P*JXN9Q }f�uBDKC?A�9QWd[P*JXN3>ZP,JLBD? JX?"P,@AQ

�/�



®á½�¯`¹8³`¸�®á²\½?¯6²3³6¸ ¯`¹8íá¹»à;¸�®á²\½?¯6²3³6¸ ß�¹8³6Ú\¹�¯6²3³6¸
¯6®áë8¹ à8µNí°àÕ¶Oí°µi¸�¹8º ß�¹8µ\¯`¶g³6¹»º ß�¹ióiàYµ àYµ3í¾àY¶Oí¾µN¸6¹»º ß×¹»µ3¯6¶O³�¹8º ß�¹Íóià8µ à8µNí°àÕ¶Oí°µi¸�¹8º ß�¹8µ\¯`¶O³�¹8º ß�¹ÍóNàYµ
Ë»Ó ÓOØ¾Ë»Î\Ì3Ì\Ì ÓgØáË8Ô]Ì3Ì3ñ É\ÏOØ Î ÓgØ Ì3ÉNÔ]ñ3Ï ÓOØ Ì3ÎNñ\ð3ð ñ]Ê�ØôÊ ÓOØ ÌiÔ]É\Î3Î ÓOØ ÌNÏ�Ê3ÊiÔ É\ÎOØ Ï
Ì3Ó ÓOØ ÎNñ\Ó\Ì3ð ÓgØ Î3Ï]Ê3ÊNÏ É]ÌoØôÊ Ë\ØáËÍÎ\Ê3Î\Ê Ë3Ø Ó3Ó3É]ÎiÔ ñ]Ê�Ø Ì ÓOØ ð3Ï\Ó\ÌNÉ ÓOØ ð3Ó\Ï3ñ\Ó É\ÎOØ ñ
Î3Ó ÏOØ Î3ÌOË8É\ð ÏgØ Ì\ÌoË8ð\Ó ÉgË3Ø Î ÊoØáËÍÎ3Î]Êiñ ðOØ Ì3Ì3Î\ÌNÓ ñ]Ê�Ø Ó ÌoØ Ó3Ó�Ê�ËÍÊ Ë3Ø ÉOË»Ó\Ì\Î É\ÎOØ Ì
Ë»Ó3Ó Ë8ÏgØ É3Ô\É\É ËÍÌoØ ð3ÉNÔ�Î ÉgË3Ø Ó Ì3ñOØ ÎoË»ÉNÔ ÌiÔgØ Ô\Ó�ÊiÓ ñ\ÎoØ ð ÔgØ ð3ð\ð3É]Ê ÔgØ Ï3ñ\ð3É\Ó ÉNÔ�Ø Ó
Ì3Ó3Ó Î3ÎOØ Î\Ì3Î3Ï Î3ÓOØ ÎoË8É]Î ÉgË3Ø Ó Ë\Ë8ÏgØ ñ�Ê�Ë É]Ê�Ø ÎNð\ð3Ó ñ\ÎoØôÊ Ë8ÓgØ ð\Ï3ñ3Ï ÉOØ ÉNÔ]ñ3ñ]Î É3ÏgØ Î
Ï\Ó3Ó Ë»ÌNÔgØôÊNÌ3ð Ë\Ë8ÏOØ Î3ÎOË ÉgË3Ø Ó Ì\ÎNðgØ Ó]Î\Ê ÌoË8ÉgØ Ó\ñ3Ó ñ\ÎoØ ð ËÍÊoØ Ó�ÊiÉ3Ó Ë»ÎOØ É\ñ\Ì3Ó É3ÏgØ ð
Î3Ó3Ó ÏNÔ]ðOØ Ó3Ó�Ê ÏgË»ÎoØ Ì3Ì3Ó ÉgË3Ø¾Ë ÊoË8ÓgØ É]ÌNñ ðOË8ÓgØ Î3É\Î ñ\ÎoØ É Ï3ÓgØ ð\É3Ó\Î ÌNñgØ Î3ðNÔ]Ó É3ÏgØáË
Ë8Ó\Ó3Ó Ë8Ï\ñ\ÌOØ ð\ð ËÍÌ3Î3ÎOØ ñgË É\ÓOØ ñ Ì3ñNÔ�ÌoØ ð3ñ ÌiÔ\Ï\ñOØôÊ3Ê ñ\ÎoØ ñ ð]ÊoØ ñ\É3É3É ð3ÏgØ Ï\Ó3Ï\Ó É3ÏgØ Ì
ÌNÓ\Ó3Ó Î3Î\Ì\ÊoØ ÉgË Î3Ó\ÎNÏgØ Ó\Ó ÉgË3Ø Ô Ë\Ë8Ï\ð3ñOØôÊ É]ÊiÉ3ÔgØ Ó3Ó ñ3ðOØ¾Ë ËYÔ]ñOØ ñ3Ï3ð Ë8Ï\ñOØôÊiñ\ð É3ÏgØ Ì

¯`¹Y¸�¶O½O®¾²3½ íá®°¯`¸
³�¹Yå\¹Y³Ò¯6µ3í ³6¹8å3¹Y³Ò¯�µNí�±�óiµN·g·�¹8½gº
¯6®áë8¹ à8µNí°àÕ¶Oí°µi¸�¹8º ß�¹8µ\¯`¶g³6¹»º ß�¹ióiàYµ àYµ3í¾àY¶Oí¾µN¸6¹»º ß×¹»µ3¯6¶O³�¹8º ß�¹Íóià8µ à8µNí°àÕ¶Oí°µi¸�¹8º ß�¹8µ\¯`¶O³�¹8º ß�¹ÍóNàYµ
Ë»Ó ÓOØ ÌoË»ð3Ï\Ó ÓgØ ÌOË»ÌNÉ\É É\ñOØ Î ÓgØ Ó]ÌNÓ\ð\Î ÓOØ Ó\ÌNÓgËYÔ É]Ê�Ø Î ÓOØ¾Ë3ËiÊNÌiÔ ÓOØ¾Ë8Ó\ðNÔ\Ô É3ÓgØ ñ
Ì3Ó ÓOØôÊiÉ�ÊiÉ\Ó ÓgØ Ê\ÊiÉ3ðgË É�Ê�ØôÊ ÓgØ Ó3Ô\Ó]ÎoË ÓOØ Ó3Ï]ÊNñ3É É3ÏOØ Î ÓOØ Ô\Ï]Ì3ÎNñ ÓOØ Ï3ñ3Ô�ÊNÓ ñ3ñgØ É
Î3Ó ÔgØôÊiÏ\ð3ñ3Ô Ô�Ø ð\Ó3ÉOËÍÎ É�Ê�Ø Ï ÓgØáË»Ó3Ó\Ó]Ê ÓOØ Ó3ÉOË\ËYÔ ÉOË3Ø¾Ë ÌoØ ÎNð\É]ÊiÉ ÌoØ ÌiÔ\ÔgËÍÎ ñ]ÊoØ Ï
Ë»Ó3Ó Ë8ñgØ ðgË»Î\Î Ë»ñOØ Ó3ñ3ñ\É É�Ê�Ø Ì ÓgØáË»É3É\Ï3Ï ÓOØ¾ËÍÊiÉ�Êið É3ÓOØ Ì Ë8ÓgØáË»Ó\ÌiÔ ñOØôÊNÎ3Ï3ð\Ó ñ3ðgØ ð
Ì3Ó3Ó ÊiÏgØ ÊNÉ3É�Ê ÊoË3ØôÊNÌoËÍÎ É�Ê�Ø Ì ÓgØ Ï\É]ÊNñ3ð ÓOØ Ï\ÎNðgË»Î ñ3ÉOØ Î Ô\ÓgØ Ó]Î\ÊNÎ ÏNÔ�Ø ð\Ï\Î\Î ñ3ðgØ Î
Ï\Ó3Ó Ë8ð]ÎoØ Î3Î\Ì Ë»ðOË3Ø¾ËYÔ�Î É�Ê�Ø Ï ÓgØ Î3É3ð\Ï3É ÓOØ ÎNÏ\Ì3É]Ê ñ3ÉOØ Ô ñ3ÉgØ ñ\ð\Î\Ê Ê3ÊoØ ñ\ð\Î\Î ñ3ðgØ ð
Î3Ó3Ó Ô]Î3ñOØôÊið\ð Ô\Ô\ðOØ ð]ÊNÓ É�Ê�Ø Ô ÓgØ É\É3Ï3Ô]Î ÓOØ ñ3ñ\Î3ÉNÔ ñ3ÉOØ Ì ÌiÔ]ÉOØ ÓNÔgË ÌoË»ðOØ ÌNñ\Ó ñ3ðgØ ñ
Ë8Ó\Ó3Ó Ë8ñ\ÏOË\Ø Ê3Î ËiÊiñNÔ�Ø ÉgË É�Ê�Ø Ô Ë\Ø É\ñ3ðgË3Ë Ë3ØôÊið\Î]ÊiÉ ñ3ñOØ É É3É3ÔgØ Ô\Ó3É ñ\Î3ÉOØ Ï\Ì3Ó ñ3ðgØ Ô
ÌNÓ\Ó3Ó ÊiÏ]ÌNÓgØ Ô�Ë ÊoË8Ï3ÏgØ Ó\Ó É�Ê�Ø Ô ÏgØ É�Ê�Ë8Ô]Ì ÏOØ Î3ÌNÓ]Î3Î ñ3ñOØ ð Ï3É�ÊÍÔgØ¾Ë»Ì ÏNÔ]ð3ÉgØ Î3ñ ñ]ÊoØ Ï

¡�JLEDKCR[Q`�A� M >/�XUWKC��>oP,QS�r>/?A��N9Q�>/d[KCR*QW�rj8BDR[d[P[} U�>/d[Q P*JXN9QSd = JX?gN9JX�X�LJXd[QSUSB/?C�Cd7?�jvJLP*@rUS>/U^@CQ �CJXd*>/�C�LQS� G

OCR[QSd*QW?CUSQ3B/h8�XB�j<}f�LQWbDQW��QF��QSU P,d BDR`OCR*QWUSJXd[Q9>/?I>/�ceVd[JXd`JX?ªP*@CQSJLR`>/�Cd*QW?CUSQZt�>/?A� US>/? �uQ"KCd*QW� h BDR`N9BDR*Q
>/UWUSKCR*>ZP,Q`d*OC>/USQ�}f�uBDKC?C�$>/?I>/�ceVd[JXd<P*@I>ZPv@CQW�XOCd�>/�C�AR*QSd[d*JL?CE3N9QSN9BDR�e�JLd*d*KAQSdSG

� � � � �x¤ �1§ � ¦�¥ � ��£�§ ©�¦�£�© ��¨��Åª]¦�£

F OCR*QW�XJLN3JL?I>/R[e bDQWR*d[JXBD?3B/h5P*@CJXd�j8BDR*m9>/OAO�QS>/R*QW�3JL?�� �D~���G�Fa?�B�bDQWR[bpJXQ j B/h5UWBDN9OI>/R*JLd*BD?�jvJcP,@9R*QS�X>ZP,QW�
j8BDR*m9JX?3USBDd�Pv>/?I>/�cepd*JXd8>/OCOuQ�>ZR*d<JL?nTVQWUWP,JLBD?g�VG M QSR[P,>/JX?��CQWP,>/JX�LQS��UWBDN9OI>/R*JLd*BD?Ad8@I>�b/Q`>/�Xd[B��uQSQS?n�AJXd�}
USKAd*d*QW��jv@CJL�XQ�OCR[QSd*QW?\P,JX?AE(BDKARlN9QWP*@CBp� G���@CJLd�d*QSU P,JLBD?3d[KCN9N�>/R[JX�WQSd�P,@AQSNrtpUWBDN9OI>/R*QWd�jvJLP,@9>/?C>/�Lepd*QWd
h BDR��LBVBDOn�uBDKC?A�Cd�>/?C�rQ ¢VQSUWKAP,JLBD?�OC>ZP,@CdvJL?rN9BDR[Q;�CQWP,>/JX��tC>/?C�rUSB/?CUS�LKC�CQSdWG

M BDN9OI>/R*QW�3P*B(j8BDR*m"JX?�>/�XE/BDR*JcP,@CN >/?I>/�cepd*JXd8>/?C�3OCR*B/EDR,>/N UWBDN9OC�XQ�¢AJcPfe">/?I>Z�Lepd*JLd ���/�Vtp|D|VtA�Z�AtVy���t
P,@AJXd(j8BDR[m USB/?Cd*JLd[P,QW?\P,�Le OCKCd[@CQSd�P*@CR*BDKAED@ d[epN �uBD�XJLU3OAR*JXN9JLP*JLb/Q3UWBDd[P�OC>/R,>/N9QWP*QSR[dSt�d*BªJcP�>/�L�XB�jvd KCd
P,B�U�>/�LUSKC�X>ZP,Q3>/U P,KI>/��UWBDd[P���BDKA?C�Cd >Z?C� bZ>/�XJL�I>ZP*Q"P*@CQ9R*QSd[KC�LP*d(jvJcP,@ Q�¢VO�QWR*JXN9QS?\P,>/�8N9Q�>Zd*KCR[QSN9QS?\P,dWG
��@CQWR*Q&JLd�>/�Ld*B�jsB/R*m BD? >/?C>/�Lep�SJL?CE >�b/QSR*>/EDQ } U�>/d[Q&USB/N3OC�LQ ¢VJLPfe �Áwzy���t<jv@CJLU^@ @I>/d�> �CJ �5QWR*QS?\P�EDB\>/�
P,@C>/?ªjsBDR[d[P�}fU�>Zd*Q��uBDKC?C�CdWG M BDN9OI>/R[QS�ªP,B+j8BDR[m$JX?ªd�epd[P,QWN3d�� |\�At5�\yVt �/�AtÊ�/����t P*@CJXd�j8BDR[m$Q ¢VOC�LBDR*QWd
OCR[BDEDR,>ZN�>/?I>/�cepd*JXd >/?A��P*R,>/?Cd�h BDR*N3>ZP*JXBD?ªP,QWU^@C?CJ"!pKAQSd(P*B�N3>/mZQ"P*@CQ3>/?I>/�ceVd[JXd >/KAP*BDN3>ZP,JLU/t�Q
	9UWJXQS?\PSt
>/?C�k>/UWUSKCR*>ZP,QZt�B�bDQWR*UWBDN3JL?CE P,@AQª�CJ"	9USKA�LP,JLQSd+US>/KCd[QS�k�]e P,@CQªJL?I>/�CJL�XJcPfe P,B BD�AP,>/JX? �LBVB/O ��B/KC?C�CdWt

�Z|



0

1000

2000

3000

4000

5000

6000

0 500 1000 1500 2000

tim
e 

(m
ill

is
ec

on
ds

)

input size

insertion sort

Ultra 10 calculated
Ultra 10 measured

0

2000

4000

6000

8000

10000

12000

0 500 1000 1500 2000

tim
e 

(m
ill

is
ec

on
ds

)

input size

selection sort

Ultra 10 calculated
Ultra 10 measured

0

20

40

60

80

100

120

140

160

0 500 1000 1500 2000

tim
e 

(m
ill

is
ec

on
ds

)

input size

merge sort

Ultra 10 calculated
Ultra 10 measured

0

1000

2000

3000

4000

5000

6000

7000

8000

0 500 1000 1500 2000

tim
e 

(m
ill

is
ec

on
ds

)

input size

set union

Ultra 10 calculated
Ultra 10 measured

0

0.5

1

1.5

2

2.5

3

3.5

4

0 500 1000 1500 2000

tim
e 

(m
ill

is
ec

on
ds

)

input size

list reversal

Ultra 10 calculated
Ultra 10 measured

0

500

1000

1500

2000

2500

3000

3500

4000

0 500 1000 1500 2000

tim
e 

(m
ill

is
ec

on
ds

)

input size

reversal w/append

Ultra 10 calculated
Ultra 10 measured

¡�JXEDKCR[Q`yV� M BDN9OI>/R[JXd[BD?gB/h�US>/�XUWKC��>oP,QS�r>/?A�rN9Q�>Zd*KCR[QS�gjsBDR[d[P�}fU�>Zd*Q`P,JXN9QSd<jvJcP,@gU�>ZU^@CQ(�AJXd,>Z�C�XQW� G

�D�



R*QWUSKCR[d*JLBD?:�CQWOAP,@AdSt<BDR"Q�¢AQWUSKAP*JXBD? OI>ZP*@Cd�>ZKAP,BDN3>ZP*JXU�>Z�X�Le >/?A�:OCR[QSUSJLd*QW�LeDG ��@CQSR[Q$JLd3>Z�Xd*Bªj8BDR*m h B/R
N9Q�>/d[KCR*JL?CE"OCR*JLN3JcP,JLb/Q;USBDd�P�OC>/R,>/N9QWP*QSR[dvh B/RvP*@CQ OCKCR*OuBDd[Q(B/h�EDQS?AQSR,>Z�¯OuQSR�h BDR*N3>/?CUWQ`OCR*QW�CJXU P,JXB/? � |\�At
|]����G��f?"P,@I>oPlj8BDR[mutpJX?Vh BDR*N3>ZP,JLBD?�>/�uBDKAP�Q�¢VQSUSKVP,JXB/?�OI>ZP*@Cd�j<>Zd8BD�VP^>/JL?CQS�9�\e"R*KC?C?AJX?CE;P,@AQaOCR[BDEDR*>/N3d
BD?�>�?]KCN���QWR
B/hlJX?COAKAP,d
�5h BDR�OAR*BDEDR*>/N9d�d*KAU^@ >Zd
JX?Cd[QSR�P,JXB/?&d*BDR�P
jv@CBDd[Q���QWd[P�}fU�>Zd*Q">/?C�&j8BDR[d[P[} U�>/d[Q
Q ¢VQWUSKAP*JXBD? P*JXN9QSd��AJ���QSR�E/R*Q�>oP,�Le/t/P,@AQ<OCR*QW�CJXU P,QW� P,JXN9QsKAd*JX?AE�P,@CJLd�N9QWP*@CBV��USBDKC�L����Q8bDQSR�e JL?I>/USUWKCR,>oP,Q/G

F�?]KCN �uQSR<B/hÊP*QSU^@C?CJ"!]KCQSdv@I>�bDQ`�uQSQW?rd�P,KC�AJXQS�+h B/R<BD�AP,>/JX?CJL?CE��LBVB/O+��B/KC?C�Cd�BDRsQ ¢VQSUWKAP,JLBD?nOI>ZP*@Cd
h BDRsP*JXN9Q�>Z?I>/�Lepd[JXd
� �D�AtA�At5w��pt w�{ptI�Vw���Gl�$>/?]KI>Z��>/?C?CBZP^>ZP*JXBD?Cd ���/�AtI�/����>/R[Q
JX?CUWBD?\bDQW?CJXQW?]P�>Z?C�gQSR*R[BDR�}
OCR[BD?CQ � ����G�F�KAP*BDN�>oP,JXUa>/?I>Z�Lepd*JLdsB/hÊd[KCU^@gJX?Ah BDR[N�>oP,JXB/?9@C>/dsPfj8B�N�>/JL?�OCR[BD�C�LQSN9dSG�¡�JLR*d�P�tAQ bDQW?gjv@AQS?
>`OCR*QWUSJXd[Qa�LBVB/O9�uBDKC?A��U�>Z?3�uQaB/�AP^>/JL?CQS�9�\e"d[epN �uBD�XJLU�QWbZ>/�LKI>ZP,JLBD?"B/h5P*@CQvOCR*B/EDR,>/N �¾w�����t]d*QWOI>/R*>ZP,JL?CE
P,@AQ<�XBpBDO�>/?A��OI>ZP,@�JL?Ah BDR[N�>ZP*JXBD?`h R*B/N P*@CQ<R*QWd[P�B/h�P*@CQ�>/?I>Z�Lepd*JLd�JXd�JX? EDQW?CQSR*>/�C�LQSd*d�>/USUWKCR,>ZP*Q<P,@I>Z?">/?
JX?\P*QSEDR*>ZP,QW�">/?I>/�ceVd[JXd ���/|���G�TVQSUWBD?C� tp>/OAOCR*B�¢VJXN3>ZP,JLBD?CdÊh BDR�N9QSR[EDJX?AE�OI>ZP*@Cd�h R[BDN �LBVB/OCdStZBDR�R[QSUSKAR*d*JLBD?CdWt
bDQWR[eªBZh P,QS?ª�LQ�>/��P,Bn?CBD?\P*QSR*N9JX?C>ZP,JLBD?$B/h�P*@CQ P,JLN3Q(>/?I>/�cepd*JXdWt ?CB/P �[KCd[P`�LBVBDd[QSRa��BDKA?C�Cd��Áw��Vt�w�{At �Z|���G
TVBDN9Qg?CQWj8QSR�N3Q P,@CBp�CdStljv@CJX�LQgO�B�j8QSR[h KA��t�>/OAOC�Le6BD?A�Le P*B UWQSR[P,>/JX? US�X>/d*d[QSd9B/h;OCR[BDEDR,>ZN3d ���Vw
��G �f?
USB/?]P*R,>/d�P�t�BDKCR`N3Q P,@CBp� >Z�X�XB�jvd;R[QSUSKAR*d*JLBD?CdWt�BDR �XBpBDOCdWtÊP*B��uQ9USBD?Cd[JX�CQWR*QW� ?I>ZP*KCR,>/�L�Le$JX?�P,@CQ9B�bDQSR*>/�X�
USB/d[P`>/?C>/�Lepd*JLd��I>Zd*QS�ªB/?ªOI>/R[P*J�>/�L�Lenm]?CB�jv?�JX?AOCKAP
d�P,R[KCUWP*KCR*QWdSG`�f?�>/�C�CJcP,JLBD? tuBDKCR�N9QWP*@CBp�&�CBpQSd
?CBZP
N9QSR*E/Q9OC>ZP,@Cd h R*BDN R*QSUWKCR*d[JXBD?AdSt�B/R �LBVB/OCd��¯P,@CJLd(N3>�eªU�>/KAd*Q�Q�¢VO�BD?AQS?\P,JX>/��P,JXN9Q�USB/N3OC�LQ ¢VJLPfe&B/h<P,@AQ
>/?I>Z�Lepd*JLd�JX?�P,@CQ�j8BDR[d[P`U�>Zd*Q/t��AKAP;BDKCRaQ ¢VOuQSR*JLN3QW?\P,d;BD?$P*QSd�P`OCR*BDE/R,>/N9d�d[@CB�j P*@I>ZP�P*@CQ�>/?C>/�Lepd*JLd�JLd
d[P*JX�L� h Q�>/d[JX�C�LQ`h B/R�JL?COCKAP*daBZh�d*JL�SQSdaJX?gP,@CQ P,@CB/KCd,>/?A�CdSG # Q(@I>�b/Q�>/�Xd[B3d�P,KC�AJXQS��d*JLN3OC�LQ`�CKAPaO�B�j8QSR[h KA�
BDOAP*JXN9JX�S>ZP,JLBD?Cd8P*B"d*OuQSQS��KCOnP,@CQ >/?C>/�Lepd*JLd��CR,>ZN�>ZP*JXUS>/�X�ceDG

�f? P*@CQ$>Z?I>/�Lepd[JXd h BDR"U�>ZU^@CQ��uQS@C>�bpJLBDR �¾w�|At�wz����ts�XBpBDOCd">ZR*QnP,R*>/?Cd[h B/R*N9QS� JX?\P,B�R*QWUSKCR[d*JcbDQ$US>/�X�LdSt
>/?C��> OAR*QS�AQ
�I?CQW� 9»7 � � 234`5G: ���v�XQ bDQS�u�CQ P,QSR[N3JL?CQSd�@CB�j N3>/?\e�P,JLN3QWd�P,@CQ �A¢VQS�V} O�B/JX?\P8>/?I>/�ceVd[JXd�JLP*QSR*>ZP,QWd
>/?C�6P,@]KCd3@CB�j P,@AQ$>/?C>/�Lepd*JLd�R*QWd*KC�cP,d3>/R*Qr>/OCOAR*B�¢VJXN3>ZP,QW� G � KCR"N9QWP,@ABV� >/�X�LB�jvd P,@CQ�>/?I>/�cepd*JXd P*B
OuQSR[h B/R*N P*@CQ�Q ¢A>/U PÊ?]KCN �uQSRÊB/hpR*QWUSKCR[d*JXB/?CdStoBDR JcP,QSR*>ZP,JLBD?CdWt�h BDR5P,@AQ�EDJLb/QS?`OI>/R�P,J�>Z�X�Levm]?CB�jv? JX?COAKAP��I>ZP,>
d[P*R*KCU P,KCR[QSdWG8��@CQajsBDR[m��\enH�KC?A� !\bVJLd[P�>/?A�rTpP,QW?Cd[P*R*BDN ���/�AtC�/|��5JLd<�I>/d[QS�gBD?+d[JXN9JX��>ZRlJL�CQ�>Zd<>/d�BDKAR*dSG
��@CQ e9>/OCOC�ce P,@CQvJL�CQ�>/d�>oP8N3>/U^@CJL?CQ�JX?Ad[P,R[KCUWP*JXBD?"�LQWbDQW��>/?C�9U�>/?9N9BDR*Qv>/UWUSKCR*>ZP,QW�Le P,>/m/QvJL?]P*B >/USUWBDKC?\P
P,@AQ(QG�5QWUWP,d�B/h�JX?Cd�P,R*KAUWP,JLBD?rOCJXOuQS�LJX?CJL?CE�>/?C���I>ZP,>9US>/U^@CJX?AECtI�CKAP�P,@CQ egU�>/?�?CB/P�@I>/?A�C�XQ`�Aep?I>/N9JXUS>/�X�ce
>/�L�XBpU�>ZP*QS� �C>ZP^>$d�P,R[KCUWP*KCR*QWd3>Zd�jsQnUS>/? t�>/?A� P,@CQWJXR�N9QWP*@CBp� h BDR�N9QSR[EDJX?AE&OI>ZP*@Cd�h BDR(�XBpBDOCd(j8BDKC�L�
�XQS>/�ªP,Bn?CB/?]P*QSR[N3JL?I>ZP,JL?CEg>/?I>Z�Lepd*JLd�h BDR;N3>/?\e&N9BDR*Q�OCR[BDEDR*>/N3daP,@I>/?�BDKAR;N3Q P,@CBp� G # Q9>/OCOC�ce$P,@AQ
JX�AQ�>/dl>ZP�P*@CQvd*BDKCR[USQ��XQ bDQS��t]>/?C�9BDKCR�Q�¢AOuQSR[JXN9QS?\P,dld*@ABzj P,@I>oPlj8Q�U�>/?9U�>/�LUSKC�X>ZP,QsN3BDR[Qv>/USUWKCR,>oP,QvUSBDd�P
�uBDKC?C�3>/?C�"h BDR�N3>/?\e�N3B/R*Q�OCR[BDEDR,>ZN3d�P*@I>/?"N3QWR*EDJL?CE`OI>ZP*@CdStp>/?C�"P,@AQ�US>/�XUWKC��>oP,JXB/? JXd�d[P*JX�L�AQ
	9UWJXQS?\PSG
��@CQWR*Q�>/R[Q >/�Ld*B9N3Q P,@CBp�Cd�h BDR�P*JXN9Q >/?I>/�ceVd[JXd��I>/d[QS�ªBD?�OCR*BDE/R,>/N EIB�j EDR*>/OC@Cd ���D{Vt�����Ga_a?C�LJXmZQ(BDKAR
N9QWP,@ABV� t P*@CQSd[Q"N3Q P,@CBp�Cd`�CBg?CB/P`Q�¢AOA�XBDJcP;EDJLb/QS?�JX?AOCKAP`d*JL�SQWdSt¯>/?C��P,@CQ eªR*Q
!]KCJXR[Q�OCR*BDE/R,>/N9N3QWR*d�P*B

�/�



EDJcbDQ`OCR*QWUSJLd*Q`OI>ZP*@rJL?Ah BDR[N�>ZP*JXBD?5G
��@CQ"JX�CQS>+B/hlKCd*JL?CEnOI>/R�P,JX>/�X�cegmp?ABzjv?�JX?AOCKAP;d�P,R*KAUWP,KAR*QSd BDR[JXEDJL?I>ZP,QWdah R[BDN £vBDd[QS?C�I>Z@C� � |Cw���G # Q

@I>�bDQ�Q�¢VP*QS?C�AQS� JcP P,B�N3>/?CJLOCKC��>oP,Q�OAR*JXN9JLP*JLb/Q�USB/d[P¯OI>/R*>/N3Q P,QWR*dSG # Q�>/�Xd[B�@C>/?C�C�LQ��CJX?A�CJX?CE�UWBD?Cd�P,R*KAUWP,dWt
jv@CJLU^@ JLd�d*JXN9OC�LQ+�CKAP"?CQWUSQWd*d,>ZR[e6h BDR�Q
	9UWJXQS?\P9USB/N3OCKVP^>ZP*JXBD? G F�? JX?C?ABzbZ>ZP*JXBD? JL? BDKCR"N9QWP,@ABV� JLd
P,B�B/OAP,JLN3JL�SQvP,@CQ;UWBDd[P�}f�uBDKC?C�+h KC?AUWP,JLBD?nKCd[JX?CE OC>/R[P*J�>/�uQWbZ>/�LKI>ZP,JLBD? tpJX?CUWR*QWN3QW?]P,>/�5UWBDN9OCKAP^>oP,JXB/? tA>Z?C�
P,R*>/?Cd�h BDR*N3>ZP,JLBD?Cd�B/hpUSBD?C�AJLP,JLBD?I>/�Ld�P*B�N�>/mZQ�P,@CQl>/?C>/�Lepd*JLd N9BDR*Q�Q 	9USJXQW?\P¯>/?C�`N3B/R*Q�>/UWUSKCR*>ZP,QZG ��>/R[P*J�>/�
QWbZ>/�LKI>ZP*JXBD? ���Vt��o|At��/����tCJL?CUSR[QSN9QS?\P^>Z� USBDN9OCKAP,>ZP,JLBD? � �\�VtA�AwDt��/{���t�>Z?C�nB/P,@AQSR<P,R*>/?Cd�h BDR*N3>ZP,JLBD?Cd<@C>�b/Q
�uQSQS? d[P,KA�CJXQW� JX?\P,QW?Cd*JcbDQW�Le�JX?�OCR*B/EDR,>/N9N9JX?CEg��>Z?CEDKI>/E/QSdSGn��@AQSJXR(>/OCOA�XJXUS>ZP,JLBD?Cd`JX?�BDKCR(USBDd�P[} ��BDKA?C�
>/?I>Z�Lepd*JLd�>/R*Q�OI>/R[P*JXUWKC��>/R[�Le"d[JXN9OC�XQ�>/?C�nUS�LQ�>/? �AP,@CQ;R[QSd[KC�LP*JX?CE�P*R,>/?Ad[h BDR[N�>ZP*JXBD?Ad<>/R[Q�h KC�X�ce3>/KAP,B/N�>ZP*JXU
>/?C�rQ
	9UWJXQS?\PSG

# Q9@I>�bDQ3d[P,>/R[P*QS� P*B$Q�¢AOA�XBDR[Q3>rd*KCJcP,Q"B/hs?CQWj �X>/?CEDKI>ZEDQ } �I>/d*QW��P*QSU^@C?AJ !]KCQSd h BDR`USBDd�P�>/?C>/�Lepd*JLdSt
JX?nOC>/R[P*JXUSKA��>/RWtC>/?I>Z�Lepd*QWda>Z?C�gBDOAP,JLN3JL��>ZP*JXBD?Adlh BDR<h KAR[P,@AQSR�d*OuQSQW�CJX?AE3KCOgP,@AQ;QWbZ>/�XKC>ZP,JLBD?nB/hÊP,@CQ`UWBDd[P�}
�uBDKC?C�gh KC?CU P,JXB/? G # Q`@I>�bDQ(>/�Ld*B9>/OCOC�LJXQW�rB/KCRvEDQS?CQWR,>/�Ê>ZOCOCR*BD>/U^@rP*B�>Z?I>/�Lep�WQ d�P^>/U^mnd[OI>/UWQ�>/?A���LJLbDQ
@CQS>/O�d[OI>/USQ � |D����t]jv@CJLU^@�U�>Z?�h KCR[P*@CQSRl@CQW�XO�OAR*QS�AJXUWPlE\>ZR*�I>/E/Q }fUWBD�X�LQSU P,JXB/?3>Z?C��US>/U^@CJX?AE(�uQS@I>�bpJXB/RSG # Q
U�>Z? >/�Ld*B�>/?I>/�ceV�WQ"�XB�jsQWR(�uBDKC?A�Cd(KAd*JX?AE&>gd[epN3N9QWP*R*JLU9N9QWP*@CBp� t�?C>/N3QW�Le$�]e�R[QSOC�X>/USJL?CEgN�>o¢VJLN KCN
jvJLP*@ N9JX?CJLN KCN >oPn>/�L��UWBD?C�CJcP,JLBD?I>/��OuBDJX?\P*dSG F.h KAP,KAR*Q�j8BDR[m JLd3P,B >/USUWBDN9N3Bp�I>ZP*Q�N9BDR*Qr�XB�j8QSR�}
�XQ bDQW�
�Aep?I>/N9JXU$h >ZUWP,B/R*d+h BDR�P*JXN9JX?CE >ZP+P*@CQªd*BDKAR*USQ�}f�X>/?CEDKI>ZEDQª�XQ bDQS�'���/�Vt�w�|���t��]e Q ¢A>/N9JX?CJL?CE P,@AQ
USB/R*R*QWd*OuBD?C�CJL?CE"USBDN9OCJL�XQSRsEDQS?CQWR,>ZP*QS�rUSBp�CQ/tIjv@CQWR*Q`U�>ZU^@CQ�>Z?C��OAJXOuQS�XJL?CJX?AE�QF��QSU P,da>/R*Q`Q�¢AOA�XJXUWJLPSG

�f? UWBD?CUS�LKCd*JLBD? t�P,@CQ >/OCOCR[B\>/U^@ jsQ OCR*B/O�BDd[Q�JXdg�I>/d[QS� QW?\P,JXR[QS�ce BD?k@CJXE/@V}f�LQWbDQW�;OCR*B/EDR,>/N9N9JX?CE
��>Z?CEDKI>/E/QSdSG ��@CQªN9QWP*@CBV�Adg>/?C� P,QWU^@C?CJ !]KCQWdr>/R*QªJL?]P*KCJLP*JLb/Q���P*BDEDQWP*@CQSR+P*@CQWe OCR*Bp�CKCUWQ�>/KAP,B/N�>ZP*JXU
P,BpBD�Ld�h BDR�>/?I>/�cep�SJX?AE+USBDd�P;�uBDKC?C�Cd�Q
	9USJLQS?\P,�ce&>/?A��>/USUWKCR,>ZP*QS�ce$>Z?C�ªU�>/?ª�uQ KCd[QS�&P*Bg>/USUWKCR,>ZP*QS�ce�B/R
>/OCOAR*B�¢VJXN3>ZP,QW�Le�>/?I>/�ceV�WQ;P,JXN9Q;>/?A��d[OI>/USQ`�uBDKC?C�AdSG

� -�� ),!�� � ��+ � � � )�%

# QvP*@I>/?Cm(P,@CQ�>/?CB/?]epN9BDKCd�R*Q h QSR[QSQSdlh BDR�P,@AQSJXR�US>/R*Q h KC�IR*Q bpJXQWjvd8>/?C�9N3>/?\e�bDQWR[e"@CQW�XOAh KA�IUSBDN9N3QW?\P,dSG

� � ! ��¥*��£�© �5�

;áË <���Ø&Û�¿�¹8í¾¯6²3½Gã*Ç�Ø���Ø&â�À�¿�å]®¾Úgã&¹Õ¸¼µ3ílØÑÇ�¹8å]®°¯6¹8º�³6¹8·�²\³`¸�²\½ ¸�­O¹�µNí¾Ú3²\³6®á¸6­Oß�®°à×í¾µ3½OÚ3¶gµ3Ú3¹ÑÂoàÒ­O¹8ß×¹\Ø	��

�������������������
��� ���! �"�#%$�&'
)(+*,$�"�-/.10 � 02
)$ � ã&Ë3Ë43çË�5;ÞôÊ76�Ë»Ó\ÎOã\ÛI¶gÚgØGË»É3É3ñgØ

; Ì
<���Ø�ÛI¿�¹Yí°¯`²\½Gã�Ä×Ø98�Ø�Â�¶�¯6¯6ßÑµN½Gã�µN½gº�8�ØoÂ�¶g¯�¯`ßÑµN½&Ø:�/0;��.<(�02.1��� �=� ��> � 0?�@�2-A���@0 � 02
)$ � $CBD*,$�"�-/.10?����EF��$G��� � "IH;Ø*91ìç¬
Jm³�¹8¯�¯Fµ3½gº 9 à8ÄÅ³ÒµÍ±
ÈK��®áí¾íBãeË8É3ñ]ÎoØ

; Ï�<�J�ØFÛ�íæ¸�¹Y½�¿�¹8³6½�ºeØSÐ�½Q¸�­O¹xèyµNí°¯`¹ ·�µi¸6­t·O³6²\¿Oí¾¹Yß"®á½t­gµN³ÒºQ³�¹8µNíáÈB¸6®¾ß×¹ ·O³6²\Ú3³ÒµNßÑ¯8Ø�ìÖ½LEF��$M(%�G�%�=
 � �=HN$OBP0Q�<�SR=0T�
UF.1��$�VW
)(���$YXZ$=��[�H���$%-\$ ��] � � &'�7^�
Q"_�D�/ �H%0?��"DH;ão·gµ3Ú3¹8¯ÅË»Ó\ÌM6wË8Ó�Ê�ã�ÜmÝ Û�`]¶O®¾í¾µgã�83¶O½g¹ÑË8É3É\ðOØ

�Dy



; Ô <?Ç�ØmÛI³�½O²3í°ºeã
ÃFØ 91¶O¹Yí¾í¾¹Y³»ã�â¼ØcéÅØ � ­gµNí¾íá¹8À3ã
µN½gº 9�ØcÄ×Ø,��µN³�ß×²\½GØDé�²\¶O½gºo®¾½OÚ�±�²\³�¯`¸`ÈÖàYµ\¯`¹�®á½�¯ç¸�³6¶gàÕ¸6®¾²3½DàYµ\àÒ­O¹
·�¹8³`è ²\³6ßÑµN½�àÕ¹3Ø1ìÖ½ EF��$M(G�%�%��
 � ��HW$OB	0Q�<� ��� 0T�S>�U,U�U ] � � &'�7^�
Q"_�+�/ �H�0K��"DH��/ �" -<$�H�
Q.1"×ØWìçî�îcî=Æ
Â\Jm³�¹8¯�¯Yã�ÜG²]¯
ÛIí°µNß�®æ¸�²\¯8ã�ÆFµNí¾®æèçØ¾ãGË»É3ÉNÔ�Ø

; Î
<?é�Ø�é����N³�½O¹Y³»ã\Û�Ø4J�Ø]îm³Ò¯`­g²iå�ã\µN½gº�Á�Ø]â¼Ø983²\½O¹8¯8ã3¹»ºo®æ¸�²3³Ò¯YØ:E � ��02
 � &<U	� � &'. � 0;
)$ �P��� �IVW
�
9�%��*,$�"�-/.10 � 02
)$ � ØWÁI²3³6¸6­OÈ
�I²3í¾í°µN½gºeãOÛ�ßÑ¯ç¸�¹Y³ÒºOµNß�ãGË»É3ñ3ñgØ

; ð�<�8gØ&éFí¾®á¹8¿�¹8³6Ú\¹Y³»Ø�âÅµi¸�µNÈ
��²i±rè ³ÒµNß�¹Y±F²3³�´o¯�è ²\³�±F²3³Ò¯ç¸6Èuà8µ3¯6¹¼¹Yò�¹»àÕ¶o¸�®á²\½�¸6®¾ß×¹�µN½gµ3íáÀo¯6®¾¯8Ø ] � � &'�7^�
Q"_�	�! �H�0?�@"IH;Ø�¬W²
µN·O·�¹8µ3³8Ø

; Ê=<�8gØOéFí¾®á¹8¿�¹8³6Ú\¹Y³�µN½gº�Ç�ØgÜ&®á¹8Ú3¹Y³»Ø � ²\³�¯`¸`ÈÖàYµ\¯`¹Å¯`·gµ\àÕ¹�µN½gº�¸6®¾ß�¹�àÕ²\ß×·gíá¹Yò�®á¸çÀÑ²Nè*³6¹»àÕ¶O³Ò¯6®áå\¹�·O³�²oàÕ¹»ºo¶O³�¹8¯8Ø ] � � &'�7^�
Q"_�
�! �H�0K��"IHÒãeË\Ë 3BÌ�5;Þ¾Ë3ËÍÎM6wËYÔ3Ô�ãgË»É3É3ðgØ

; ñ�<1ÆFµ3ºo¹8½gàÕ¹×Ç�¹8¯6¹8µ3³�àÒ­xÂoÀ�¯`¸6¹8ßÑ¯YØW*��������A(%����"_� �/ �H�0K��" V ��� . � &ôØ×ÆFµ\ºo¹Y½�àÕ¹¼ÇI¹8¯6¹8µN³ÒàÒ­xÂ�Ào¯`¸6¹8ß�¯8ãGéFíá²�²\ß×®¾½OÚ3¸6²3½&ã
ìÖ½gºo®°µN½gµgão³6¹8å]®°¯6®á²\½�ÌOØ Ô×¹8ºo®á¸6®¾²3½&ã<83¶gíáÀ Ë»É3É3ÔgØ

; É�<?â�ØcÇ�ØFÆ�­gµ3¯6¹3ã 9�Ø � ¹YÚ\ß�µ3½Gã
µN½gºDÃFØ���Ø��wµ\ºo¹8àÒ´wØDÛI½gµ3íáÀo¯6®¾¯�²3èÅ·�²3®¾½]¸6¹Y³Ò¯ÑµN½�º�¯`¸6³�¶gà;¸�¶O³�¹8¯8Ø�ìÖ½ EF�G$7(%�%�%��
 � �=H
$OB 0Q�<���I* V �1>���E�������� ���S*,$ � B@�@�G� � (G�+$ � EF�G$���� � " " 
 � � � ��� �=. � � �"!I�@H�

� �\��� � >�"�-/& �@"�� � 0 � 0;
)$ � ãe·gµ3Ú3¹»¯
ÌNÉ3ð�6�ÏgË8ÓOØ]Û�Æ 9�ãgÁ�¹Y±aÙm²3³�´�ã�8\¶O½O¹�Ë»É3É3ÓgØ

;áË8Ó�<�8gØ�Æ�²\­O¹Y½GØ�Æ�²\ß�·O¶o¸6¹8³`ÈÖµ3¯�¯6®¾¯`¸6¹»º�ß�®¾àY³6²]µN½gµ3íáÀo¯6®¾¯�²Nè�·O³�²3Ú\³�µ3ß�¯8Ø�*,$="I" . �$# �I* V1ã�Ì\Î�3çË»Ó 5ÕÞ Ê3ÌiÔ�6gÊiÏ\ÏOã]ÐÅàÕ¸8ØeË8É\ñ\ÌOØ
;áË3Ë <?Ç�Ø<��ØOâ�À]¿�å�®¾ÚgØD^A���D�A(%����"_� EF��$G��� � " "I
 � �%� �=� ��. � �4�ÕØ,Jc³6¹8½\¸�®¾àY¹ÕÈ?��µ3íáíBãoîm½OÚ\íá¹8±�²�²oº�Æ�í¾®'&w¯8ãgÁ�Ø 8�ØáãeË»É3ñ]ÊoØ
;áË»Ì
<�8gØOîc½OÚ3¿Oí¾²3ß�ã�J�ØOÛ�íæ¸�¹Y½�¿�¹8³6½�ºeãgµN½�º�Û�Øgîm³�ß�¹8ºOµ3­OílØ�Ã�µ3àÕ®¾í¾®æ¸Òµi¸6®¾½OÚ�±F²3³Ò¯ç¸6Èuà8µ3¯6¹�¹Õòo¹»àÕ¶o¸�®á²\½�¸�®áß�¹�µN½�µNí¾À�¯6®°¯cè ²\³�²3·o¸�®æÈ
ß×®¾ëY¹»º�àÕ²oºo¹3Ø�ìÖ½ E���$7(%�%�%��
 � ��HD$OB 0Q�<� � ��0T�+UF.1�G$�VW
)(@�G$\XW$���[�H���$G- $ ��] � � &'�7^�
Q"_�D�! �H�0?�@"IH;ãOéF¹Y³�íá®¾½Gã�ÄÅ¹8³6ßÑµN½�À\ã
83¶O½g¹×Ë»É3É\ñOØ

;áË8Ï�<?Û�Ø�îm³�ß�¹8ºOµ3­Oí�µ3½gº 8�Ø�ÄÅ¶�¯ç¸Òµièy¯�¯`²\½GØ=â�¹Y³�®áå�®¾½OÚ�µ3½O½O²3¸�µi¸�®á²\½g¯Ñè ²\³�¸�®áÚ\­]¸?àYµ3í¾àY¶Oí°µi¸6®¾²3½t²Nè�¹Õòo¹»àÕ¶o¸�®á²\½Q¸6®¾ß�¹3ØSìÖ½
> � EF��$M(%�%�G�=
 � �=H_$CB�U�.1��$��;E � �(� �()8ã&å3²\íá¶gß×¹�Ë8Ï\Ó3Ó�²3è*�:�G(�02.1���+�D$=0K�@HD
 � *,$�"�-/.10?���D� (@
)� � (%�Yãe·gµNÚ\¹8¯¼Ë»ÌNÉ\ñ�6wË8Ï3Ó�Ê�Ø
Â�·O³�®á½OÚ\¹Y³6È-,�¹8³6í°µNÚ�ã]éF¹8³6í¾®á½&ãOÛI¶OÚ�ØGË8É\É]Ê�Ø

;áËYÔ <1Æ�Ø»Ãg¹Y³Òºo®á½�µN½gºeãiÃFØ 9 µN³6¸6®¾½GãiµN½gº�Ç�Ø � ®¾íá­O¹8íáß�Ø�ÛI·O·gíáÀ�®¾½OÚ�àÕ²\ß�·O®áí¾¹Y³&¸6¹»àÒ­O½O® `\¶g¹8¯e¸�²�à8µ3àÒ­O¹�¿�¹Y­gµÍå�®¾²3³W·O³6¹»ºo®°à;¸6®¾²3½&ØNìÖ½
EF��$M(G�%�%��
 � ��H�$OB 0T���.�I* V �1>���E������ � ���/)PXW$���[�H���$G- $ � � ��� ��. � �4�@H10�*,$�"�-/
Q& ���%H�0 ��� � ^<$M$�&'H B@$�� ] � � &'�7^�
Q"_�
�! �H�0K��"IHÒão·�µNÚ3¹»¯�Ï]ÊM6]Ô\ðgã�Ë»É3É�Ê�Ø

;áË»Î
<1Æ�Ø&ÃO¹8³�ºo®¾½gµ3½gº�µN½gº�Ç�Ø � ®¾í¾­O¹Yí¾ß�Ø�î32�àY®á¹8½\¸�µ3½gº�·O³6¹»àÕ®°¯`¹Ñà8µ3àÒ­O¹Ñ¿�¹Y­gµÍå�®¾²3³�·O³�¹8ºo®°à;¸�®á²\½�è ²3³�³�¹8µNíáÈB¸6®¾ß×¹�¯6Ào¯ç¸�¹YßÑ¯8Ø
] � � &'�7^�
Q"����/ �H�0K��"DH;ãeËiÊ13lÌiÈuÏ45;Þ¾Ë8ÏgË�6�Ë»ñOË\ã3ÁI²iåwØeË8É\É3ÉgØ

;áË8ð�<�J�Ø]Ã*í°µ��ç²3í¾¹Õ¸»ãoé�ØoÂoµ3íáå�À3ãoµ3½gº J�Ø(��®áß�ß�¹Y³�ßÑµN½O½&Ø&Ü&µ3ß�¿wºOµiÈÖäI·g¯6®¾íá²\½oÈçÐ�ß�¹8Ú\µOÞWÛI½�µ\¯6¯6®°¯ç¸ÒµN½]¸Fµ3íáÚ\²3³�®æ¸�­OßÑ¯cµN½�µNí¾À]ë8¹Y³»Ø
ìÖ½ ¬�Ø 9 ²3³ÒµOãO¹»ºo®æ¸�²3³»ã4�F-�-A&'
)�%�5� & � �M#�� � 0�� & �4�7#�� � 
)(6� & � $=��
Q0Q�1"DH ��� �_U�����$�����*,$����G�G(�02
 � �N*,$7� ��H;ãeå\²3í¾¶Oß�¹�Ï\Î]Ê¼²Nè
���%(�0;.1���7�D$=0K�@H 
 � *,$�"�-/.10?�@� � (@
)� � (%�YãO·gµNÚ\¹8¯IÌ3ÓOË�6OÌoËÍÌoØ]Âo·O³6®¾½OÚ\¹Y³6È-,�¹8³6í°µNÚ�ã]éF¹Y³�í¾®á½Gã�8\¶Oí¾À Ë»É3ñ3ÉgØ

;áËÍÊ=<�J�ØOÃWí°µ��ç²\íá¹Y¸8ãOéÅØgÂoµ3íáå�À3ãOµ3½gº�J�Ø8��®áß�ß�¹Y³�ßÑµN½O½&Ø�Û�¶o¸6²\ßÑµi¸6®°à�µÍå3¹8³�µ3Ú3¹YÈuà8µ3¯6¹IµN½gµ3íáÀo¯6®¾¯F²Nè�µNí¾Ú3²\³6®á¸6­OßÑ¯8Ø�^A�<�G$=����0;
)( � &
* $=" -A.10K��� �A(�
)� � (%�90��A����
)��H7��ã�ÊNÉ<3`ËM5;Þ Ï]ÊM6�Ë»Ó3ÉOã]ÃO¹8¿GØGË8É\ÉOË\Ø

;áË8ñ�<�Ù¼ØgÃg¶o¸�µ3ß�¶O³Òµ�µN½gº���ØgÁI²\Ú3®BØmÄÅ¹Y½O¹8³�µ3íá®¾ëY¹»º�·gµ3³`¸�®¾µ3íw¹YåiµNí¾¶gµi¸�®á²\½GØ�ìÖ½�é����3³6½g¹Y³�¹Õ¸�µ3ílØ�; Î=<uãO·gµ3Ú3¹8¯�Ë»Ï3Ï�6�Ë»ÎOË3Ø
;áË8É�<�8gØgÄÅ¶g¯`¸�µNèy¯6¯6²3½?µN½gº?Û�ØOîc³6ß�¹»ºOµN­OíBØWÛ�¶o¸6²\ßÑµi¸6®°à�ºo¹Y³�®¾åÍµN¸6®¾²3½?²Nè*·gµi¸�­?µ3½gº�í¾²�²3·�µN½O½O²3¸�µN¸6®¾²3½g¯�®á½�²\¿:�ç¹8àÕ¸`Èu²3³�®á¹8½\¸�¹8º
³6¹»µNíáÈl¸�®áß�¹�·O³�²3Ú3³ÒµNßÑ¯8Ø�;1$�.1� �A� &:$CB�E � � � &Q& ��& �=� �"! 
 H�02��
)#@.10?�%�W*,$�"�-/.102
 � �_EF� � (@02
)(%��H;ã&Ë43lÌ 5;ã�8\¶O½O¹ÑË8É\É3ñgØ

�/�



; ÌNÓ�< 9�ØmÄ×Ø ��µN³�ß×²\½Gãm¬�Ø J�Ø*é
µN´\¹Y³»ã�µN½gºsâ¼Ø�éÅØ � ­�µNí¾íá¹8À3Ø�Ûh³�¹Õ¸ÒµN³�Ú3¹Õ¸ÒµN¿Oí¾¹�¸6¹»àÒ­O½O® `]¶O¹�è ²\³¼·O³�¹8ºO®¾àÕ¸6®¾½OÚ ¹Yò�¹»àÕ¶o¸�®á²\½
¸6®¾ß×¹\Ø�ìÖ½\EF��$M(%�G�%�=
 � �=H�$CBI0T��� ��� 0Q�W>GU,U,U ] � � &'�7^�
Q"_���! �H�0?�@"IHD�/ �" -<$�H�
Q.1"×ãG·gµNÚ\¹8¯Åð3ñ�6OÊ3ÊoØ�ìçî�îcî�Æ
ÂPJc³6¹»¯6¯8ã
ÜG²\¯�Û�í¾µ3ß�®æ¸�²\¯8ã�ÆFµNí¾®æèçØ¾ãgâ�¹8àNØ&Ë8É3É]ÌoØ

; ÌoË <1Æ�Ø ��¹8µNí¾À3ã 9�ØmÂ � �²]ºo®¾½Gã3,�Ø�Ç�¶g¯`¸�µ3Ú3®Bã�µ3½gºsâ¼Ø � ­gµNí¾íá¹8À3Ø éF²\¶O½gºo®¾½OÚ í¾²�²3·�®á¸6¹8³�µN¸6®¾²3½g¯�è ²3³�¸�®áß�®¾½OÚ�µN½gµ3íáÀo¯6®¾¯8Ø1ìÖ½
EF��$M(G�%�%��
 � ��HP$CBZ0Q�<�	>�U�U,U ] � � &'�7^�
Q"_� � - -/&'
)( � 02
)$ � HZ�! �"�-�$�H%
Q.1"×Øcìçî�îcî�Æ
Â Jm³�¹8¯�¯YãFÜG²\¯ÑÛ�í¾µ3ß�®æ¸�²\¯8ã�ÆFµ3íá®áèçØáã
83¶O½g¹×Ë»É3É\ñOØ

; Ì3Ì
<?ÜmØ78�Ø���¹Y½gºo³�¹Y½&ã�8�Ø7��¶Oß�ß�¹YíBãÍµ3½gº�Û�Ø»ÁI®°àÕ²\í¾µ3¶GØNÛI¿g¯`¸6³Òµ3àÕ¸6®¾²3½g¯eè ²3³G³�¹8àY¶O³�¯6®¾å3¹�·�²\®á½]¸�¹Y³&ºOµN¸�µI¯`¸6³�¶gàÕ¸6¶O³�¹8¯8ÞwìÖß×·g³6²iå�®¾½OÚ
¸6­O¹�µN½gµ3íáÀo¯6®¾¯¼µN½gº�¸6³ÒµN½g¯`è ²3³�ßÑµi¸6®¾²3½�²3èI®áß�·�¹Y³Òµi¸�®áå\¹�·O³�²3Ú\³�µ3ß�¯8Ø ìÖ½ E���$7(%�%�%��
 � ��HW$OB+0Q�<�5�I*:V �9>���E����.� � ���
* $ � B@����� � (%�	$ � EF��$G�=� � " "I
 � � � ��� ��. � �4�6! ��H�

� � ��� � >�"�-/& �@"�� � 0 � 0;
)$ � ãG·�µNÚ3¹»¯ÅÌNÔ\É�6oÌNð\ÓOØgÛ�Æ 9sãGÁI¹Y±�Ùm²3³�´wã
83¶O½g¹×Ë»É3É]ÌoØ

; ÌNÏ�<?Á�Øgâ¼Ø<8\²3½O¹»¯YØ�ÛI½�®¾½]¸6³�²�ºO¶gà;¸�®á²\½�¸�²Ñ·gµN³6¸6®°µNíw¹Yåiµ3íá¶gµN¸6®¾²3½GØ��I* V *,$�"�-/.10 # �!.1�9� # ã�ÌNñ!3yÏ45;Þ Ô\ñ3Ó�6oÎ3Ó3ÏOãgË8É3É\ðOØ
; ÌiÔ <?Á�Ø&â¼Ø�8\²3½O¹»¯Yã*Æ�Ø ��Ø*ÄÅ²3ßÑµN³ÒºeãGµN½�ºNJ�Ø&Âo¹8¯`¸6²Nè ¸»Ø+E � ��02
 � & U	� � &'. � 02
)$ � ��� � � .10?$�" � 02
)(IEF�G$���� � " � � � �@� � 0;
)$ � Ø

Jm³�¹Y½]¸6®°àÕ¹YÈK��µNí¾ílãoîm½gÚ3í¾¹Y±F²]²oº�Æ�íá®'&w¯8ãgÁ�Ø 8�Øáã&Ë8É3É\ÏOØ
; Ì3Î
<?â�Øgî�Ø���½�¶o¸6­GØI^A�<� � ��0�$OB_*,$�"�-/.10?��� EF��$G�=� � " "I
 � �NãOå\²3í¾¶Oß�¹�Ë3Ø�Û�ºOºO®¾¯6²3½oÈ � ¹8¯6íá¹8À3ãgÇ�¹»µ3ºo®¾½OÚ�ã&9 µ3¯�¯YØ¾ãeË8É\ð3ñgØ
; ÌNð�<?â�ØNÜ&¹ 9fê¹Õ¸�µÍÀ\¹Y³»Ø\Û�àÕ¹3Þ*ÛI½�µN¶o¸�²3ßÑµi¸�®¾àFàÕ²\ß�·Oíá¹Yòo®æ¸çÀ�¹8åÍµ3íá¶�µi¸6²\³8Ø(�I* V ^�� �=� H # EF��$G�=� � " # � �=� � # �/ �H�0 # ãOË»Ó<3BÌ�5;Þ ÌiÔ]ñ�6
ÌNð3ðgãoÛI·O³»ØGË8É\ñ3ñgØ

; Ì\Ê=<1Æ�Ø*ÂwØ&Ü&¹Y¹\ã*Á�ØWâ¼Ø:8\²3½O¹»¯Yã*µN½gº�Û�Ø 9�Ø&éF¹8½oÈuÛ�ß�³�µ3ß?Ø?¬
­O¹�¯6®áë8¹ÕÈÖàÒ­gµN½gÚ3¹×·O³6®¾½gàY®á·Oí¾¹Ñè ²\³�·O³�²3Ú3³ÒµNß ¸�¹Y³�ß�®á½gµN¸6®¾²3½GØ
ìÖ½ *,$ � B@����� � (%� ] �G(%$=���Z$OBI0Q�<��� R=0T� � �<� . � & �I* V �! �"�-�$�H�
Q.1" $ � EF��
 � (@
 -A& ��H $OB�EF��$G��� � " "I
 � �5� �=� ��. � �4��H;Ø
Û�Æ 9�ãgÁI¹8±LÙm²\³6´wã�8]µN½GØgÌ3Ó3ÓOË\Ø

; ÌNñ�<�ÂwØ ÈçÂwØwÜG®¾ß�ã�Ù×Ø/��ØeéFµ3¹3ãeÄ×Ø�¬�ØA8]µN½OÚ�ã�éÅØ Èuâ¼Ø�ÇI­O¹Y¹\ãeÂeØ�ÜcØ 91®¾½Gã&Æ�Ø�Ù¼ØAJ�µN³�´�ã/��ØGÂ�­O®¾½Gã ��Ø!J�µ3³6´wãwÂwØ È 9�Ø 91²�²3½Gã
µN½gº�Æ�Ø ÈçÂwØ1��®áß�Ø�ÛI½?µ3àYàY¶O³Òµi¸6¹�±�²\³�¯`¸Fà8µ3¯6¹I¸�®áß�®¾½OÚÑµN½gµ3íáÀo¯6®¾¯cè ²3³
Ç�ì`ÂgÆQ·O³6²oàY¹8¯�¯`²\³�¯8Ø�>�U,U�U ^1� �=� H # �A$CB%0�� # U � � # ã
ÌoË 3uÊ=5ÕÞ Î3É3Ï�6oð3Ó3Ôgã�8\¶Oí¾À Ë8É\É\ÎOØ

; ÌNÉ�<�Ù¼Ø3Û�Ø3ÜG®¾¶GØ�î�2�àÕ®¾¹Y½gàYÀ�¿�À�®á½�àÕ³�¹Yß�¹Y½]¸�µ3íá®¾ë8µN¸6®¾²3½GÞ*ÛI½�®¾½\¸�³6²oºo¶�à;¸6®¾²3½&Ø!��

������������������� ��� ���/ �"_#%$=&'
)(I* $=" -A.10 � 0;
)$ � ã
Ë8Ï<3yÔ45ÕÞ Ì3ñ3É�6oÏOË»ÏOã3â�¹8à3Ø�ÌNÓ\Ó3ÓOØ

; Ï3Ó�<�Ù¼Ø\Û�Ø]Ü&®á¶�µ3½gºÑÄ×Ø]Ä�ê²\ß×¹8ë3ØeÛI¶O¸6²3ßÑµN¸6®°àIµ3à8àÕ¶O³Òµi¸�¹
¸6®¾ß×¹YÈB¿�²3¶g½gºÑµN½gµ3íáÀo¯6®¾¯�è ²3³m­O®¾Ú3­OÈBí¾¹Yå\¹YíOí°µN½OÚ\¶gµNÚ\¹8¯8ØgìÖ½+EF�G$7(%�%�%���

 � �=H $CB�0Q�<���I* V �1>���E����.� � ����R XW$���[�HC�<$G- $ � � ��� �=. � � �@H�0�*,$�"�-/
Q& ���%H�0 �=� �+^!$M$�& H B@$�� UF"�#%�%�����%���! �H�0K��"IHÒã
å3²3í¾¶Oß�¹�ËYÔoÊÍÔ×²Nè3�:�%(@02.1���7�D$�0?�@H 
 � * $=" -A.10K����� (@
)� � (%�YãO·gµNÚ\¹8¯
ÏOË@6]Ô]ÓOØoÂ�·O³�®á½OÚ\¹Y³6È-,�¹8³6í°µNÚ�ã48\¶O½O¹ÑË»É3É\ñOØ

; ÏOË <�Ù¼ØgÛ�ØgÜG®¾¶Gã�ÂwØ�â�Ø�Â�¸6²3í¾í¾¹Y³»ãOµN½gº�¬�ØO¬W¹Y®á¸6¹Yí¾¿gµ3¶Oß�ØcÂ]¸�µN¸6®°à�àYµ3àÒ­g®á½OÚ×è ²\³�®á½gàY³6¹8ß�¹Y½]¸�µ3íGàÕ²3ß�·O¶O¸�µi¸�®á²\½GØ��I* V ^1� �=� H #
EF��$G�=� � " # � �=� � # �! �H�0 # ã�ÌNÓ<3lÏ 5ÕÞ ÎNÔ\ð�6OÎNñ]Îoã�9 µÍÀ Ë8É3É\ñOØ

; Ï\Ì
<�Ù¼ØgÛ�ØOÜG®¾¶�µ3½gº?¬�ØO¬&¹8®æ¸�¹Yí¾¿gµN¶Oß�ØmÂ�Ào¯`¸6¹YßÑµN¸6®°àÅºO¹Y³�®áåiµi¸�®á²\½�²3èW®¾½gàÕ³�¹Yß�¹8½\¸ÒµNíe·O³�²3Ú\³�µ3ßÑ¯YØ��A(�
 # * $=" -A.10 # E���$���� � " # ã
ÌiÔ!3`ËM5ÕÞáË@6�Ï3Égã]Ãg¹Y¿GØ&Ë8É3É]ÎoØ

; Ï3Ï�<?¬�Ø]Ü&¶O½gº�`]å�®¾¯`¸Fµ3½gº�J�ØoÂ]¸6¹8½g¯ç¸�³ �²\ß�Ø�ìÖ½]¸�¹YÚ3³Òµi¸�®á½gÚ�·gµi¸�­�µN½�º×¸6®¾ß×®¾½OÚ×µN½gµ3íáÀo¯6®¾¯c¶g¯`®¾½OÚ�®¾½g¯`¸6³�¶gà;¸�®á²\½oÈuíá¹8å3¹Yí�¯`®¾ß�¶gí¾µN¸6®¾²3½
¸6¹8àÒ­g½O® `]¶O¹»¯YØeìÖ½ZEF��$M(G�%�%��
 � ��H�$OB 0Q�<���I* V �9> ��E������ � ��� R XZ$=��[�H��<$G-S$ � � �=� ��. � �4��H�0�* $=" -A
Q& ���%H10 �=� � ^!$7$=& H
B@$�� UF"�#%�G� ���%� �! �H�0K��"IHÒã3å3²3í¾¶Oß�¹ÅËYÔ�ÊiÔ�²3è4�:�G(�02.1��� �I$�0?��H�
 � *,$�"�-/.10?�����A(�
)� � (G�Yã3·�µNÚ3¹»¯cË@6�ËÍÎoØNÂ�·O³�®á½gÚ3¹Y³6È ,�¹Y³�í¾µ3Úgã
83¶O½g¹×Ë»É3É\ñOØ

�/{



; ÏNÔ <?¬�ØwÜ&¶O½gº�`]å�®°¯ç¸�µN½gºPJ�ØeÂ�¸6¹Y½�¯ç¸�³ �²\ß?Ø�Û�½ ®¾½\¸�¹YÚ\³�µN¸6¹8º�·�µi¸6­�µN½gº ¸6®¾ß�®á½OÚ�µN½�µNí¾À�¯6®°¯Iß�¹Õ¸�­O²oº ¿gµ\¯`¹»º1²3½xàÕÀoàÕí¾¹ÕÈuíá¹8å3¹8í
¯`À�ß�¿�²3í¾®°à�¹Yòo¹8àÕ¶O¸6®¾²3½GØ ] � � &'�7^�
Q"_�D�! �H�0?�@"IH;ãeËÍÊ�3lÌÍÈÖÏ 5ÕÞáË»ñ3Ï�6oÌNÓ�Ê�ã3Á�²iåwØeË8É3É\ÉOØ

; Ï\Î
<?Ç�Ø 91®¾íá½O¹8³8ã 9�Ø3¬W²Nè ¸6¹\ã3µN½�º¼Ç�Ø=��µN³�·�¹8³8Ø ^A�<� � ��� � 
Q02
)$ � $OBF�!0 ��� � � ����V ��Øg¬
­O¹ 91ìç¬YJc³6¹»¯6¯8ã\ÆFµNß¼¿O³�®¾ºoÚ\¹3ã 9 µ\¯6¯8Ø¾ã
Ë8É3É\ÓOØ

; Ï3ð�<1Æ�ØmÙ¼Ø�J�µN³�´wØLJc³6¹»ºo®°à;¸6®¾½OÚ�·O³�²3Ú\³�µ3ß(¹Õòo¹»àÕ¶o¸�®á²\½D¸6®¾ß×¹»¯�¿�ÀDµN½gµ3íáÀ�ë8®á½OÚs¯`¸�µN¸6®°à µN½�ºQºoÀ�½gµNß�®°à1·O³�²3Ú3³ÒµNßj·gµi¸�­g¯YØ
] � � &'�7^�
Q"����/ �H�0K��"DH;ãgÎOÞ ÏgË�6�ð]Ìoã�Ë8É\É3ÏOØ

; Ï]Ê=<1Æ�Ø&Ù×Ø J�µ3³6´�µN½gºsÛ�Ø�Æ�Ø�Â�­gµÍ±�Øxî�òo·�¹8³6®¾ß�¹Y½]¸�¯�±�®æ¸�­�µ1·g³6²\Ú3³ÒµNß_¸�®áß�®¾½OÚ ¸�²�²3íF¿gµ3¯6¹8º�²\½�¯`²\¶O³ÒàÕ¹ÕÈuí¾¹Yå3¹8í�¸6®¾ß�®á½gÚ
¯6àÒ­O¹8ßÑµOØ,>�U,U�U *,$�"�-/.10 # ã�ÌiÔ/3lÎ 5;Þ Ô\ñ�6OÎ\ÊoãgË8É\ÉOË\Ø

; Ï3ñ�<�J�Ø J�¹Y³Ò¯6¯6²3½GØ×ÜG®¾å3¹×ß�¹Yß�²3³�À µN½�µNí¾À�¯6®°¯�è ²\³�Ú\µN³�¿gµ3Ú3¹¼àY²3í¾íá¹»à;¸�®á²\½x®¾½�¹Yß�¿�¹8ºgºo¹8º�¯`Ào¯`¸6¹8ß�¯8Ø�ìÖ½ E���$7(%�%�%��
 � ��H	$OB_0T���
�I*:V �9> �,E ���.� � ����� XZ$=��[�H��<$G- $ � � �=� ��. � �4��H�0	*,$=" -A
Q& �@�%H�0 ��� � ^!$M$�& H�B@$��	UF"�#%�G� ���%�N�/ �H%0?��"DH;ãm·gµ3Ú3¹»¯
Ô]ÎM6OÎiÔ�Ø]Û�Æ 9�ã�ÁI¹Y±aÙm²3³�´wã&9 µÍÀ Ë»É3É3ÉgØ

; Ï3É�<�J�ØMJ�Ø�Jm¶�¯6àÒ­O½g¹Y³Wµ3½gº�Û�Ø ,¼ØNÂoàÒ­O¹8ºOílØgÆ�²3ß�·O¶O¸6®¾½OÚ�ßÑµiòo®¾ß�¶Oßf¸Òµ3¯6´Å¹Yòo¹8àÕ¶O¸6®¾²3½�¸�®áß�¹»¯��(µIÚ\³�µ3·O­oÈu¿gµ3¯6¹8º�µ3·O·O³�²\µ\àÒ­GØ
] � � &'�7^�
Q"����/ �H�0K��"DH;ãeË»Ï<3çË�5;Þ ð]ÊM6�ÉOË\ã�Ë»É3É�Ê�Ø

; Ô\Ó�<?¬�ØwÇI¹Y·g¯�µN½�º ¬�Øe¬&¹8®æ¸�¹Yí¾¿gµN¶Oß�Ø ^A�����! � 0Q�<��H�
'�M�@� � � � �@� � 0?$����6� �! �H�0?�@" B@$=�+*,$ � H�0;��.<(�02
 � � � ��� �=. � � ����� � H��G�
U ��
Q0?$��%H;Ø�Â�·g³6®¾½OÚ3¹8³`È ,�¹Y³�í°µNÚgã�ÁI¹8±tÙm²\³6´wãeË»É3ñ3ñgØ

; ÔgË < 9�Ø�ÇI²\¯6¹Y½gºOµ3­OíBØIÛI¶o¸�²3ßÑµi¸�®¾à¼àÕ²3ß�·Oí¾¹Õòo®á¸çÀ?µ3½gµNí¾Ào¯`®°¯8Ø�ìÖ½NEF��$M(%�G�%�=
 � �=H_$OBD0Q�<�	��0T��> � 0?��� �/� 02
)$ �A� &F*,$ � B@����� � (%� $ �

 . � (@02
)$ �A� &4EF�G$���� � " " 
 � �+� �=� ��. � �4��H �=� �	* $=" -A.10K���	� ��(%�9
Q0?�%(@02.1���Yãi·gµNÚ\¹8¯
Ë8Ô3Ô�6wË»Î3ðOØ8Û�Æ 9sã3ÁI¹8±�Ùm²\³6´wã\Â�¹8·o¸8Ø
Ë8É3ñ\ÉOØ

; Ô]Ì
<?Ç�Ø<��Ø�Âoµ3µÍå\¹8ºo³Òµ�µ3½gº�Û�Ø<8�Ø�Â�ß�®á¸6­GØcÛ�½gµNí¾Ào¯`®°¯
²Nè*¿�¹8½gàÒ­OßÑµN³�´�àÒ­gµ3³�µ\à;¸�¹Y³�®áë»µi¸6®¾²3½?µN½gº�¿�¹Y½gàÒ­OßÑµ3³6´�·�¹Y³6è ²3³�ßÑµN½gàY¹
·O³6¹»ºo®°à;¸6®¾²3½&Ø��I* V ^�� ��� H � (�0;
)$ � HD$ � * $=" -A.10K��� �! �H�0?�@"IH;ãeËYÔ/3 Ô45ÕÞ Ï3Ô3Ô=6�Ï3ñ3Ôgã]ÁI²iåwØeË8É\É3ðOØ

; Ô\Ï�<?Ç�Ø ��ØmÂoµ3µÍå\¹8ºo³ÒµiÈÖé
µN³�³6¹8³�µgã&Û�Ø 8�ØmÂ�ß�®æ¸�­GãcµN½�º�îIØ 91®¾À\µgØ 9 µ3àÒ­O®¾½O¹�àÒ­�µN³Òµ3à;¸�¹Y³�®áë»µi¸�®á²\½�¿gµ3¯6¹8º�²\½�µ3½�µN¿g¯`¸6³Òµ3àÕ¸
­O®áÚ\­oÈuíá¹8å3¹Yíeí°µN½gÚ3¶gµ3Ú3¹�ßÑµ3àÒ­O®¾½O¹3Ø�>�U,U�U ^�� ��� H � (�0;
)$ � HI$ � *,$�"�-/.10?�@�%H;ãwÏ3ñ<3`Ë»Ì 5;Þ¾Ë8ð\Î3É�6wË8ð]ÊNÉOã3â�¹8à3Ø&Ë»É3ñ3ÉgØcÂ�·�¹8àÕ®°µNí
®¾¯�¯`¶g¹Å²\½�J�¹8³`è ²\³6ßÑµ3½gàÕ¹�îmåiµNí¾¶gµN¸6®¾²3½GØ

; Ô3Ô <?â�Ø�ÂoµN½gºg¯YØ�Æ�²\ß×·gíá¹Yò�®á¸çÀxµ3½gµNí¾Ào¯`®°¯Åè ²3³�µ�í°µNë8À ­O®¾Ú3­O¹8³`Èu²3³Òºo¹8³Åí°µN½gÚ3¶gµ3Ú3¹3Ø�ìÖ½sÁ�Ø&â�Ø 83²\½O¹8¯8ãG¹»ºo®æ¸�²3³»ã EF�G$7(%�%�%��
 � �=H
$OB 0Q�<� � �G�	UF.1��$%-�� ��� �! �"�-�$�H%
Q.1" $ � EF��$G��� � " "I
 � �NãWå3²\íá¶Oß�¹¼Ô\Ï\Ì�²Nè*�:�%(@02.1���6�I$�0?��H 
 � *,$�"�-/.10?�@� �A(�
)� � (%�Õã
·gµNÚ\¹8¯
Ï3ðgË�6�Ï�ÊiðgØ�Â�·g³6®¾½OÚ3¹8³`È ,�¹Y³�í°µNÚgã�éF¹Y³�íá®¾½Gã&9 µÍÀ Ë8É3É\ÓOØ

; Ô]Î
< � ØÍÜcØNÂoàÒ­O¹Y³�í¾®¾¯8Ø Jc³6²\Ú3³ÒµNßt®¾ß�·O³�²iå3¹Yß�¹8½\¸*¿�ÀÅ®¾½]¸6¹8³6½gµ3í]¯6·�¹8àÕ®°µNí¾®¾ë8µi¸�®á²\½GØ3ìÖ½ *,$ � B@����� � (%� ] �%(G$=����$OB�0T��� R=0T�6� �<� . � &
�I*:V �/ �" -<$�H�
Q.1" $ � E���
 � (�
 -/& �@H $OB�E���$���� � "I" 
 � �%� ��� ��. � �4�@HÒãg·gµNÚ\¹8¯FÔgË@6]Ô\ÉgØoÛ�Æ 9�ãOÁI¹8±tÙm²\³6´wã�8]µN½GØeË»É3ñOË\Ø

; Ô\ð�<?Û�Ø]Âo­gµÍ±�ØeÇ�¹8µ\¯`²\½O®á½gÚ�µN¿�²3¶o¸m¸�®áß�¹I®¾½�­O®¾Ú3­g¹Y³mí¾¹Yå\¹Yígí°µN½gÚ3¶gµ3Ú3¹�¯`²3è ¸ç±Fµ3³6¹\ØA>GU,U,U ^1� ��� H # �A$OB%0 � # U � � # ã�ËÍÎ�3uÊ=5;Þ ñ]Ê3ÎM6
ñ3ñ3Égã183¶Oí¾À Ë»É3ñ\ÉOØ

; Ô�Ê=< ,�ØOÃFØg¬W¶O³�àÒ­g®á½GØ�¬
­O¹�àÕ²\½gàÕ¹8·o¸�²Nè�µ¼¯6¶O·�¹Y³ÒàÕ²3ß�·O®¾í¾¹Y³»Ø3�I* V ^1� �=� H # EF��$G��� � " # � �=� � # �! �H�0 # ãOñ<3yÏ45;Þ ÌNÉ]ÌM6�Ï]Ì3ÎOã�83¶gíáÀ
Ë8É3ñ\ðOØ

; Ô\ñ�<?ÜmØwäI½O½O®¾´�³6®°¯6­O½gµN½&ãeÂeØ�â¼ØGÂ]¸6²\íáí¾¹Y³»ãeµN½gº�Ù×ØeÛ�ØwÜG®¾¶GØÅÛ�¶o¸6²\ßÑµi¸6®°à×µ3àYàY¶O³Òµi¸6¹�íá®¾å3¹¼ß×¹8ß�²3³�À?µ3½gµNí¾Ào¯`®°¯�è ²\³�Ú]µN³�¿gµNÚ\¹ÕÈ
àÕ²3í¾í¾¹8à;¸�¹8º1í°µN½gÚ3¶gµ3Ú3¹8¯8Ø�ìÖ½NEF�G$7(%�%�%��
 � �=H_$CBD0T���6�I* V �1>���E����.� � ��� � XW$���[�HC�<$G- $ � � �=� ��. � �4��H�0�*,$�"�-/
Q& ���%H�0
��� �N^<$M$�&'H�B@$�� UF"�#%�G� ���%� �! �H�0K��"IHÒØ�Û�Æ 9�ãOÁI¹8±tÙm²\³6´wã�8\¶O½O¹�ÌNÓ\ÓOË\Ø

�D~



; Ô\É�<�J�Ø � µ3ºoí¾¹Y³»Ø�Â�¸6³�®¾àÕ¸6½O¹»¯6¯�µN½gµ3íáÀo¯6®¾¯�µ3®¾ºg¯�¸6®¾ß�¹xµN½�µNí¾À�¯6®°¯YØaìÖ½ * $ � B@����� � (%� ] �%(%$���� $OBW0T��� ��� 0Q� � �<� . � &	�I* V
�! �"�-�$�H%
Q.1" $ � EF��
 � (�
 -/& ��HI$CB EF��$G�=� � " "I
 � � � ��� �=. � � �@H;Ø�Û�Æ 9�ãOÁ�¹Y±aÙm²3³�´�ã�8]µN½&ØeË8É3ñ\ñOØ

; ÎNÓ�<?é�Ø � ¹YÚ\¿O³�¹Y®á¸8Ø 91¹»àÒ­gµN½O®°àYµ3íe·O³�²3Ú3³ÒµNß�µ3½gµNí¾Ào¯`®°¯YØ *,$�" " . �$# �I* V1ãGË8ñ!3yÉ 5ÕÞ Î\ÌNñ�6oÎNÏ\ñOã\Âo¹Y·o¸»ØGË8É�ÊNÎoØ
; ÎoË <?é�Ø � ¹8Ú3¿O³�¹Y®á¸8Ø�ÄÅ²\µNíáÈÖºo®á³�¹8àÕ¸6¹»ºx·g³6²\Ú3³ÒµNß ¸6³ÒµN½�¯çè ²\³6ßÑµi¸�®á²\½GØ+>GU,U,U ^�� �=� H # �A$CB%0�� # U � � # ã�ÂOî�ÈçÌ�3lÌ 5;Þ ð3É�6�ñ3Ógã 83¶O½g¹
Ë8É]ÊNðOØ

; Î3Ì
<?â�Ø � ¹Y®°¯`¹\ã3Ç�ØNÃFØ\Æ�³�¹Y±�ã�9�ØNîc³6½�¯ç¸»ãNµN½gº¼é�Ø3Â�¸6¹Y¹8½g¯6Ú\µ3µ3³�ºGØ ,mµ3íá¶g¹Fºo¹8·�¹8½gºo¹8½gàÕ¹�Ú\³�µ3·O­g¯8ÞGÇ�¹Y·O³�¹8¯6¹Y½]¸Òµi¸6®¾²3½¼±�®æ¸�­O²3¶O¸
¸�µiòOµN¸6®¾²3½GØ ìÖ½ * $ � B@����� � (%� ] �%(%$����N$OB+0T��� � � H%07� �!� . � & �I* V �! �"�-�$�H�
Q.1" $ � EF��
 � (�
 -/& ��HW$OB E���$���� � "I" 
 � �
� �=� ��. � �4��H;ØgÛ�Æ 9�ã�ÁI¹Y±aÙm²3³�´wã�8\µ3½GØeË8É\ÉNÔ�Ø

; ÎNÏ�<�J�Ø(�w®áß�ß�¹Y³�ßÑµN½O½�µ3½gº � Ø/��®¾ß�ß�¹Y³�ß�µ3½O½GØ*¬
­O¹Åµ3¶o¸6²\ßÑµi¸6®°àÅàÕ²3ß�·Oí¾¹Õòo®á¸çÀÑµN½gµ3íáÀo¯6®¾¯�²NèWºO®áå�®°ºo¹ÕÈÖµN½gºoÈuàY²3½<`]¶O¹8³�µNí¾Ú3²3È
³6®á¸6­OßÑ¯8Ø�ìÖ½ *,$=" -A.10K��� ��� �D> � B@$���" � 02
)$ � �A(�
)� � (%��H��A>;ØOîmí°¯6¹Yå�®á¹8³8ãwË»É3ÉOË\Ø

�Aw


