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SUH�JKvBX�nTdg^Rd=FMLT�GF�dBL]FMnKFIH)JOJr�GPl\lFjJ]vBP[�BnONQP+L�^cf[J]PR\_^`J]XYi�J]vBLKFynpvgPRV��3dg^c�
L]^R\lFjJKFML4FynrJ]XW\_^cJKXYPRHuNQP+L�^cH�FMbRFMH+J�JKLo^Rio��XYHBZ;^RVWZ+PRL]X�J]vB\����/Flb�XYFI�
J]vBF
JKvBL]FMnKvBP+VY�/^Rn�^�nrJo^`J]XYnpJKX�iePcN�J]vBFlXWH=ijPR\lXYHBZ��B^`Jo^�nrJ]LKFy^c\�x��TvBX�iov/X�n�^Rnp�
npfg\eFy��J]P�ijPRH)Jo^cXYH��BL]P+^+�BiI^+nrJ HBFI��ntnpJKP+LKXYFMnDNQL]PR\¡Lo^R�[XYPgx�J]FIVYFIb�X�npXYPRH¢xc^RHg�
HBFI��nK�TXYLKF�nKPRfBLoijFynI�t£4fBFIL]q��gXY^+n¤�[Fj¥=HBFM�lXYHlJKFMLK\_ntPRN!J]vBL]FMnKvBPRV��eFMnpJKXY\l^c�
JKP+L]ntiM^cHe�=FTX��[FIH)J]X�¥gFy�e�TvBFIH_^��GP+L]�¦ijPR�§P[iIiIfBL]LKFMHgijF¨LKFMdBL]FMnKFIH)J]^cJKXYPRH�NQP+L
JKFI©)J�X�n4f=npFy���eª4fBL�L]FMnKfBV�Jon4nKfBZ+ZRFMnpJ@J]vg^`J��!PcJ]v/^cdgdBLKP)^RiovBFyn�VYFM^RLKH/�BXY^+n
NQLKP+\«J]L]^RXWHgXWHBZ;ijPRL]d!PRLo^BxgVYFM^+�[XYHBZ_JKP3XW\ldBL]P`bRFy��ijV�^Rn]npXW¥=iI^cJKXYPRH�^RiMijfBLo^RiIq
NQPRLTFMbRFIH)JOJKLo^Rio��XYHBZl^cdBdBVYX�iI^`J]XWP+HgnM�
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³ vBF�NQP+VWVYP`�TXYHBZ.�¨PRL]�3�[FMn]ijL]XY�=FynTJr�¨P3^cf[J]PR\_^`J]XYi�J]vBL]FMnKvBPRV���npFMVWFyi�J]XWP+Hu^cVYZRPRL]XWJKvB\_nONQP+L�JKvgF
FIb+FIH)J_JKLo^Rio��XYHBZ´dBL]PR�BVYFI\�� ³ vBX�n.dBL]PR�BVYFI\µ�¨^+n.�[FI¥gHBFM�'��q"JKvBF ³ P+dBXYi�k@FIJKFMijJKXYPRH¶^RHg�
³ L]^+io�)XYHBZ_· ³ k ³�¸ L]FMnKFM^RL]ioveXYHBX�J]XY^cJKXYbRF+x)^�k w a�¹ w �ºnKd=P+HgnKPRL]FM�eFj»¼PRLKJ�ijP+\edgLKX�npXYHBZ�L]FMnKFM^RL]iov
ZRL]PRfgdgn�NQL]PR\½nKFIbRFML]^RV�ijP+\l\eFML]iIXY^RVG^RHg��^+iI^R�BFI\lXYi3npXWJKFynI��¾¤b+FIH)J�JKLo^Rio��XYHBZuX�n¦^uNQPRL]\¿PcN
nKfBd=FMLKb�X�npFy��VYFM^RLKHgXWHBZ2XYH"�TvBX�iov'^2nKq[nrJ]FI\½NQP+LK\¦fBV�^`JKFynl^/iIVY^+nKnKX�¥=FILeNQPRL_�BL]P+^+�BiI^+nrJeHBFI��n
fgnKXWHgZl^¦NQFM�ÀL]FIVYFIb`^cH)J�npJKPRL]XYFMnT�[X�nKiIfgn]npXYHBZl^cH�FIb+FIH)JM�
³ vBFGJKLo^Rio��XYHBZTJ]^+np��X�n npXY\lXWV�^cL XWH¦Hg^`J]fBL]F�J]P@J]vBF�¥=V�J]FIL]XWHBZ4dBL]PR�BVYFI\
PRN ³ a�¾¨E'Á |�Â xc�Bf[J JKvgFIL]F
^cL]FGNQPRfBL NQfBHg�g^c\lFIH)J]^RVB�[XW»!FMLKFMHgijFynIÃ { ¸ JKvBFOXYH[NQPRL]\_^`JKXYPRHe�[PR\_^RXWH¦XYnÄ^@JKFI\ld!PRLo^cVYVWq�P+L]�BFIL]FM�
npJKL]FM^c\ÅPRNG�BL]P+^+�BiI^+nrJ@HgFI��nMÆDÇ ¸ XWHBNQPRL]\l^cJKXYPRH/LKFyÈ+fgFMnpJ]n�npd!FMiIX�¥=iM^cVYVWquiIPRHgiIFIL]H �IÉ��IÊgËÌ� ^RHg�
HBPRJ ËºÍo}!ÎÏ�j� Æ | ¸ ijV�^Rn]nKX�¥=iM^`J]XWP+H2�[FyijX�npXYPRH=n�\�fgnpJ��=F_\_^+�[F_PRH[�ºVYXWHBFl�TXWJKv´HBP���HBP`�TVYFM�BZRFePcNNQf[J]fBLKF¨HBFM��nIÆc^RHg��Ð ¸ ijV�^Rn]nKX�¥gFML]nÑ^cL]F¤JKLo^cXYHBFy��fgnKXWHBZ4PRHBVYq { xcÇ[x�Ð=xcÒBx�PRL {MÓ L]FIVYFIb`^RH+JDJKLo^cXYHBXYHBZ
�[P[ijfg\eFMH)J]nONQP+LTFM^Riov;FIb+FIH)JM�
SUH ³ k ³ xB^RH �IÉ��IÊgË L]FjNQFILon�JKP_npP+\lF4fBHgXYÈ)fBF�JKvgXWHBZeJ]vg^`J�vg^RdBd!FIHgnO^`J�nKPR\lF�d=P+XWH)JTXWH�J]XW\lFR�
³ vBF¨dBL]PRd!FILKJrq�PRN Ë§Î��l� X�n JKvgF¨n]^cVYXWFMH)JDNQFy^`JKfgLKFGJKvg^cJ¤�[XYnpJKXYHBZ+fBXYnKvBFyn ^RH�FMbRFIH)JDNQLKP+\
JKvBFO\lPRL]F
ZRFMHBFILo^cV ËºÍo}!ÎÏ� �tÔBPRL Fj©B^R\edgVWF+x�ÕrJKvgF¨iIPR\ldBf[J]FIL b)XYL]fgnD�BFjJKFyi�J]FM��^cJÄÖ¨L]X�J]XYnKv ³ FIVYFMiIPR\�xcsu^cLoiov| x {M×+×R| x ØeXYn4^cH�P[iIiIfBLKL]FIH=ijF�PcN¤^RH�FIbRFMH)JMxB�TvBFMLKFy^Rn_Õ]ijP+\edgf[JKFML�b�XWL]fgnTP+f[JK�BL]FM^R�[nKØl�¨PRfBV��
�!F@ijP+HgnpX��[FMLKFy�¦^�\lPRL]FTZRFMHBFILo^cV ËUÍ]}¼ÎÏ� fgnKXYHBZ�JKvBF ³ a�¾¨E�ijP+H)b+FIH)JKXYPRHÑ� ³ vBX�n��[FI¥gHBXWJKXYPRH_iI^RH



�!F3Fj©�J]FIHg�[Fy��JKP/XWH=ijVYfg�[F.J]vBF;nKdg^cJKX�^cVGiIPR\ld!PRHBFMH+J¦PcN@^cH�FIbRFMH)JMxÄHg^c\lFMVWq2VWP[iM^`JKXYPRHÑ��ÔBP+L
Fj©B^R\edgVWF+x�ÕrJ]vBF {M×R×)Ù Fy^cLKJKvgÈ)fg^R�RFeXWH�Ú�PR�!FRxÑÛ)^cd=^cHgØ;XYn�^��[FynKiILKXYd[J]XWP+H�PcNO^cH2FIb+FIH)J�JKvg^cJ
fgnKFMn¨J]vBXYn�dBLKP+d=FMLpJrq+�
�Üvg^cJOv=^Rn¨FI\lFIL]ZRFy�3^+n�J]vBF�JKFI©)J@iIVY^+nKnKXW¥gFIL¨PcNÄiovBPRX�ijF4NQPRL ³ k ³ ^cH=� ³ a�¾OEÝL]FMnKFM^cLoiov.X�nO^
È)fBFIL]q�L]FIdgLKFynpFMH+J]FM�l^RnG^�bRFyi�J]PRLtPcN�NQFy^`J]fBLKFyn¤ijP+\ldBLKX�nKXWHBZ�npJKFM\l\eFy�_�¨PRLo�Bnt^cHg�_^+nKnKP[ijX�^`J]FM�
�¨FIXYZRv)J]nM��£4fBFMLKq2�¨PRLo�Bn�^cH=�´�GFMXWZ+v)J]ne^cL]F3�[FjJ]FIL]\lXWHBFy��JKvgLKP+fBZRv�npJ]^cJKX�nrJ]XYiM^cV¨^cHg�´VYFM^RLKHB�
XYHBZ2JKFMiovgHBXYÈ)fBFynefgnpXYHBZ2XWH)J]FILK��^RHg�"XWH)JKLo^`�U�[P[ijfg\eFMH)Je�¨PRLo�ÞP[iIiIfBL]LKFMHgijFyn�XYH�J]vBF�JKLo^cXYHBXYHBZ
�B^cJ]^B� ³ vBF�\lP)nrJ�ijPR\l\lPRHu�BP�iIfB\lFIH)J4L]FIdgLKFynpFMH+Jo^`J]XWP+H�XYn4^.bRFyi�J]PRL@PRN Ë ßoàYÎÏ�rß �¨FIXYZRv)J]n4ijPR�
P[iIiIfBLKL]XYHBZ��TXWJKv.J]vBF��GP+L]�Bn�XWH.JKvBF�È)fBFIL]qR��£4fBFMLKXYFMnG^cL]F@ijP+\ed=^cL]FM�lJ]P¦�[P[ijfg\eFMH)J]nGfgnpXYHBZe^
nKXW\lXYVY^RLKXWJrq�NQfgHgi�J]XWP+H¢x[�TvBX�iov.XWH3\l^RH�qeXYHgnpJ]^RHgijFyn¤X�nG^RH.Fj©�JKFMHgnKXWP+H.PcN�J]vBF4XYHBHBFMLp�ºdBL]P[�[fgi�JGPcN
Jr�¨P¦b+FMi�J]PRLonI� ³ vBX�n¨LKFMdBLKFynpFMH)J]^`J]XWP+H.vg^+n�J]vBF�HBXYiIF�dBLKP+d=FMLpJrqlPRND�!FIXYHBZ¦FI©�JKFIH=npXY�BVYF4J]P¦VYXYHBFM^RL
ijV�^Rn]nKX�¥=iM^`J]XWP+Hef=npXYHBZ��!PcJ]v.npfBd!FIL]b�XYnKFM�_^RHg�lfBHgnKfBd!FIL]b�XYnKFM�lVYFM^RLKHBXYHBZ�^RdBdBL]P+^RiovgFMnM�ÑSUH_�Tvg^cJ
NQPRVYVYP`��nIxc�¨F��[FI¥gHBF�^cH=�¦XYVYVWfgnpJKLo^`J]FOJKvBL]FMnKvBP+VY�eFMnpJKXY\_^`J]PRLt�BX�^Rn NQP+L��[P[ijfB\lFMH+J�iIVY^+nKnKXW¥=iI^cJKXYPRH
�g^+npFy��P+H�J]vBXYn�L]FIdgLKFynpFMH+Jo^`J]XWP+H¢���2F.�[X�nKiIfgnKn4Jr�¨P�\eFIJKvBP[�Bn�J]vg^`J�dgLKP[�[fgiIF¦�gXY^+nr�ºLKFy�[fgiIFM�
FMnpJKXY\_^`J]PRLonGL]FMnKfBVWJKXYHBZlXWH�XY\ldBLKP`b+FM��ijV�^Rn]npXW¥=iM^`JKXYPRH�^RiMijfBLo^RiIqR�
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³ vBF;JKLo^Rio��XYHBZ�\lFjJ]vBP[�[PRVYPRZ+q�fgnpFy�´NQP+L ³ k ³ X�ne�g^RnKFM��PRH�^�JKFM\ed!PRLo^cVYVYq2P+L]�BFIL]FM�´b�XYFI�
PcN¨JKvgF3�B^`Jo^BxDXWH��TvBX�iov2JKvBF.n]^c\lF.ijP+LKdgfgn�XYn�fgnpFy�/NQPRL��!PcJ]v/J]L]^RXWHgXWHBZu^RHg�/JKFynrJ]XWHBZ=�.SºNT^
nKq�npJKFM\ðX�n�FIb`^cVYfg^`J]FM��fgnpXYHBZ�NQPRfgL�LKFMVWFMb�^RH)J4J]L]^RXWHBXYHBZ��[P[ijfB\lFMH+JonIx¢JKvg^cJ�X�nMxDñ�ò@óôÐ=x�JKvBFMH
^cVYVÑ�[P[iIfB\lFIH)J]n@XWH�JKvgF�nrJ]LKFy^c\æfBd�JKP.^RHg��XWH=ijVYfg�[XYHBZlJKvBF�NQPRfBLKJKv�J]L]^RXWHBXYHBZ_�[P[ijfg\eFMH)J4^cL]F
ijP+HgnKXY�[FMLKFy�.J]vBF�JKLo^cXYHBXYHBZ_ijP+LKdBf=nIxB^RHg�;JKvBF�J]FMnpJKXYHBZ.ijP+LKdBf=n¨iIPR\ldBL]XYnKFMn¨J]vBF��[P[ijfg\eFMH)J]nTXYH
JKvgF�LKFM\_^cXYHg�[FILTPRNÄJKvBF�npJKL]FM^R\�� ³ vBX�nT\lFjJKvgP��BPRVYPRZRq;XW\ldBVYXYFMnOJ]vg^`J4�BX�»¼FIL]FIH)J@FMbRFIH)JonOFj»¼FMi��
JKXYbRFMVWq¦vg^�bRF��BX�»¼FIL]FIH)JtJKLo^cXYHBXYHBZ�^cH=��J]FMnpJGijP+LKd!PRLo^B�ÑSUH.ijPRH)J]L]^+nrJyx`JKvBF ³ a�¾¨EÞ\lFjJKvgP��BPRVYPRZRq
fgnKFMnT^evBP+VY�[P+f[J�\lFjJ]vBP[�;�TXWJKv�XYHg�[FMd=FMHg�[FIH)JTJ]L]^RXWHBXYHBZ_^cH=�3J]FMnpJKXYHBZ_ijP+LKd!PRLo^B�
EGV�^Rn]npXW¥=iI^cJKXYPRH´X�n�FMb`^cVYfg^`J]FM�´fgnKXYHBZ/^/ijP+npJ�NQfgHgi�J]XWP+H��TvBX�iov�X�n¦^�VWXYHBFy^cLlijPR\¦�BXYHg^`J]XWP+H´PcN
nKq�npJKFM\õ\lX�nKn�^RHg�/NÏ^cV�npF_^RVY^RLK\ðLo^`J]FMnM�.SUH ³ k ³ Ç�^RHg�2XWH2J]vBF.Fj©[d!FIL]XW\lFMH+Jon�JKvg^cJ�NQPRVYVYP`��x
�¨F;fgnKFM�Ýö�÷cøMùlóûúI÷cøIùpü�ý�þ�ÿ_·���� ¸�� új÷cøMù��
þ�ÿ_·	� ¸ x¤�TvgFIL]F�ÿ_·���� ¸ X�n�J]vBF�dBLKP+�g^c�gXWVYX�Jrq
JKv=^`J_^/nKq[nrJ]FI\½dBL]P[�[fgijFyn¦^�NÏ^cV�nKF;^cV�^cL]\�xtXÌ� FR�Yx¤XWJ]neNÏ^RVYnKF;^RVY^RLK\¿Lo^`JKF+x�^cH=�Þÿ_·	� ¸ XYn¦JKvgF
dBL]PR�g^R�BXYVWXWJrq�JKvg^cJ�^�npq[npJKFI\õdBLKP[�[f=ijFMn�^�\lX�nKnMxÑX§� F+�WxÑX�Jon�\lXYn]n�L]^cJKF+�eSUH ³ k ³ Ç[xÑiIP+npJ��¨^+n
�[FI¥gHBFM���TX�J]v¦új÷cøMùpü�ý�ó z�
 × Ò�^cHg�¦új÷cøMù��Àó z�
 z Ç[x`^RHg���O^RnD�g^RnKFM��P+H�J]vBFGdgLKXYPRLDdBLKP+�g^c�gXWVYX�Jrq
PcNt^l�[P[ijfB\lFMH+J��!FIXYHBZlL]FIVYFIb`^cH)JOJKP.^RH;FMbRFIH)J�^RnO�!FIXYHBZ z�
 z Ç[�
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ª4fBLÄJ]L]^+io�)XYHBZ�npq[npJKFM\-fgnKFMn J]vBF�SUHgÈ)fBFMLKq�L]FjJ]LKXYFIb`^RV[FIHBZ+XWHBF�Á Ç Â x+^RHg�e�GFOvg^�b+F¨FI©�JKFIH=�[FM�¦JKvgF
FIHgZRXYHBF�� n¤�[P[ijfg\eFMH)J¤L]^RHB��XWHBZ4NQfBHgijJKXYPRHg^RVWXWJrq��TXWJKvlJ]vBF�^c�gXWVYX�Jrq�JKP�\_^c�+FOvg^cLo�¦iIVY^+nKnKXW¥=iI^cJKXYPRH
�[FyijX�npXYPRHgnM� �/F�f=npF@^�È+fgFIL]q�NQPRL]\�fgVY^cJKXYPRHldBL]P�iIFMn]nÄJKv=^`JG�¨PRL]�[nÄPRH[�ºVYXWHBF�JKP�iILKFy^`JKF�^RH_FIb+FIH)J
ijV�^Rn]nKX�¥gFMLONQLKP+\«nKXWHBZ+VWF�P+LT\�fBVWJKXYdBVYF��[P[ijfg\eFMH)J]nTfgnKXYHBZ.^e�GP+L]��ijPR�§P[iIiIfBL]LKFMHgijF�\lP��BFIVÑ^RHg�
^ Ë ßoàYÎÏ�rß LKFMdBL]FMnKFIH)J]^cJKXYPRH.NQP+LTJKFI©�JM�¨£4fBFMLKqlNQP+LK\¦fBV�^`JKXYPRH�XYH)b+PRVYbRFy�;^¦JKvgLKFMFj�UnrJ]FId�dBLKP[iIFMn]nOPcN
JKFMLK\�npFMVWFyi�J]XWP+H¢xD�¨FIXYZRv)J�^Rn]nKXWZ+HB\lFIH)JMx ^cHg�/JKvgLKFynpvBP+VY�2FynrJ]XW\_^`J]XWP+H¢x¢J]vBF3�[FIJ]^RXWV�n�PcNO�TvBX�iov
^cL]F4�BFMn]ijL]XW�!FM�3XWH2Á �[x�Ò Â � ³ vBF�È)fBFIL]q.^cH=�_JKvgLKFynpvBP+VY�gn¤NQP+LK\ ^e�[P[ijfB\lFMH+JTijV�^Rn]nKX�¥gFMLMx)�TvBX�iov
X�n ^RdBdBVYXWFy��JKP4JKvgF�J]FMnpJKXYHBZ4d!PRLKJKXYPRH�PcNBJ]vBF¨npJKL]FM^R\��Ä£4fBFMLKXYFMn ^cL]FtNQPRL]\�fgVY^cJKFM��NQPRLÄFM^+iov�FIb+FIH)J
fgnKXWHgZ�JKvgF��.\lP)nrJDNQLKFyÈ+fgFIH)J HgPRHgnpJKP+d)�¨PRLo�Bn¼NQL]PR\ J]vBFGL]FIVYFIb`^RH+JÄ�[P[ijfB\lFMH+Jon XWH�JKvBFGJKLo^cXYHBXYHBZ
�B^cJ]^B� ³ vBF;�GP+L]�gn�^cL]F_ZRXYbRFMH2�¨FIXYZRv)Jon�fgnKXWHgZ�^cHÞ^+nKnKXWZ+HB\lFIH)J��g^+npFy�/P+H�JKvBF;H�fB\��!FIL¦PcN
JKXY\lFMnOJ]vBF��¨PRLo�3^cdgd=Fy^cLonOXWH�JKvgF�LKFMVWFMb�^RH)JO^RHg��HBPRH[�ºL]FIVYFIb`^cH)J¨JKLo^cXYHBXWHgZl�BP�iIfB\lFIH)J]nM�
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³ vBF%$¢XYHBZ+fBXYnpJKX�ilk4^cJ]^uEGPRH=npP+LpJ]XWfB\'&3·($Ñk�E ¸ xÑ^�dg^RLpJ]XYiIXWd=^cH)J�XYH2JKvBF ³ k ³ dgLKP�)rFMi�Jyx¢vg^+n
\_^cXYH)J]^cXYHBFy�´JKvgF;NQP+fBL_npFIJ]nePcN4HBFI��nefgnKFM��XWH"JKvBX�ne�GP+LK�¼� ³ vBF ³ k ³ { iIPRL]dBfgn¦XWH=ijVYfg�[FMn
{yÙ Ò Ó ÇO�[P[ijfB\lFIH)Jon¢NQL]PR\¡E+*,*"�BL]P+^R�giI^RnpJ¢HBFM��nD^RHg��aTFIfBJKFILonDHBFI��nK�TXWL]FtNQL]PR\ z ��- zg{ - {y×R× Ð
JKvgLKP+fBZRv zRÓ - |+z - {y×R×)Ù � ³ vgF.npP+fBL]iIFMn�NQL]PR\õJKvBF ³ k ³ Ç�ijP+LKd!PRLo^�^cL]F.�[XWb�X��[FM�2XYH)JKP�JKvgLKFMF
nKFjJ]n¨�TvBX�iov�^cL]F4L]FjNQFMLKL]FM�lJ]Pl�=FMVWP`� ^+n ³ k ³ Ç`� ³ L]^RXWHÑx ³ k ³ Ç��Uk4FIb¼xB^cHg� ³ k ³ Ç��U¾¤b`^cV§� ³ vgF
³ k ³ Ç;nKFjJon�FM^+iov/iIPRH)J]^RXWH/Jr�GP�\lPRH)JKv=n��GP+LpJ]v�PRN¨HBFM��n�ijP+\edgLKX�npXYHBZ ÓR| x |+zR× �BP�iIfB\lFIH)J]n
NQL]PR\ J]vBF.*�FM�0/¤P+LK� ³ XW\lFyn1*�FM��n@h�FIL]b�XYiIFRx w nKnKP[ijX�^`JKFy�;¹�LKFynKnO�2PRL]V��BnrJ]LKFy^c\2*@FI��n@h[FILK�
b�XYiIFRxÑE+*,*�3�Fy^R�[VYXYHBF4*@FI��nMx w Ö�E �/P+LKV��5*@FI��n ³ P+HBXWZ+v)JMx�¹�aTS ³ vgF��2PRL]VY��x�^RHg�564ª w
¾¤HgZRVYXYnKv5*�FM��n4¹�LKP+ZRLo^c\_n¨NQLKP+\ zg{ - z Ð7- {M×+× Ò�J]vBL]PRfBZ+v zRÓ - |Rz - {M×+× Òg� ³ vBF�^Rfg�[XYP;nKPRfBLoijFyn
NQPRL ³ k ³ { �¨FIL]F�ijPRH�b+FILKJKFM�´JKP/JKFj©�J_fgnKXWHgZ2^/\_^cH�fg^cV¨J]L]^RHgnKiILKXYd[J]XWP+Hgn�PRN�JKvgF�dgLKP+ZRLo^c\��
³ vBF�^cf=�[XWP´nKXWZ+Hg^cV�n¦NQLKP+\½JKvgF ³ k ³ Ç2ijP+LKd!PRLo^u�¨FIL]F�iIPRH�bRFMLpJ]FM�ÞJKP2JKFI©)J.f=npXYHBZ�k@Lo^cZ+PRH
h�q[npJKFI\_n8� ^Rf[JKP+\_^`JKX�i.nKd=FMFMiov´L]FMiIPRZRHgX�J]XWP+H'· w h[a ¸ nKq[nrJ]FI\ Á ×cÂ � ³ vgF3�[P[ijfB\lFMH+Je�=P+fBHg���
^cL]XYFMntNQP+L�J]vBF�^cfg�[XYP¦nKPRfgL]iIFMn¤�¨FIL]F4�BFjJKFMLK\lXYHBFM�;^Rn�dg^cLKJGPRN¢JKvBF�\_^cH�fg^RV!^RHBHBPcJo^`J]XWP+H_Fj»¼PRLKJ
NQPRLOJ]vBF�ijP+LKd!PRLo^B�
¾�^+iov.ijP+LKdBf=nGiIPRH)J]^RXWHgn�LKFMVWFMb`^cHgiIF�)rfg�[Z+\lFIH)J]n�NQPRL¨�=FIJr�GFMFIH�Ç Ù ^RHg� |)Ù npd!FMiIX�¥!i@FMbRFIH)Jon¤NQP+L
^4JKPRJ]^cV[PRN {+{M× FIb+FIH)J]nM�DSUH¦JKvgFTFj©[d=FMLKXY\lFIH)J]n J]vg^`JtNQP+VWVYP`��xc�¨FOfgnpFy�¦JKvBF�Ò Ù FMbRFMH+JonÄ^cHg�¦JKFI©�J
^�b`^cXYVY^R�BVYFONQLKP+\-J]vBF ³ k ³ { x ³ k ³ Ç`� ³ Lo^cXYH¢x ³ k ³ Ç��Uk@FMbeiIPRL]d=P+L]^4NQP+L¤JKLo^cXYHBXYHBZgx)^cHg�eJ]vBF | Ð
FIb+FIH)J]n4NQL]PR\ûJ]vBF ³ k ³ Ç��U¾¤b`^cVtijP+LKdgfgn4JKP�JKFynrJ�ijV�^Rn]nKX�¥=iM^`J]XWP+H�Fj»¼FMijJKXYbRFMHBFMn]nI�lk4P�iIfB\lFIH)J]n
�¨FIL]F9)rfg�[Z+FM��P+Hu^lJKFMLKHg^RLKq�n]iI^cVYF�J]P.�=FeHBP+H[�§L]FIVYFIb`^RH+JyxBJ]P.vg^�bRF¦ijPRH)J]FIH)J@L]FIVYFIb`^cH)J�J]P.JKvgF
FIb+FIH)JMxDPRL�J]P�iIPRH)J]^RXWH�P+HBVWq/^;�gLKXYFjNO\lFIH)JKXYPRH�PcN¨JKvgF_FIbRFMH)J�XYHÞ^�ZRFMHBFILo^cVYVWq�HgPRH[�ºLKFMVWFMb`^cH)J
�[P[ijfg\eFMH)JM� ³ vBFTijPRL]d!PRLo^��¨FIL]FGFI©�v=^cfgnpJKXYbRFMVWq�^RHg��XYHg�[FMd=FMHg�[FMH+J]VWq,)rfg�[Z+FM��NQPRLÄFM^+iov¦FMbRFIH)JyÆ
vBP`�¨FIb+FILyx!^RVWV JKvgFeFMbRFMH+Jon�XWH/JKvBF_�B^cJ]^3�GFMLKFeHBPcJ�X��[FIH)JKXW¥gFy��� ³ vBFMLKFe�¨FIL]F�J]PcJ]^RVYn�PRN:���cÒ+Ç
L]FIVYFIb`^cH)J��BP�iIfB\lFIH)J]n�^cH=� {M×+zR| �BL]XYFjN¤\lFIH)JKXYPRH=n4^�b`^cXYV�^c�BVYF�NQP+L�JKvgF ³ k ³ ijP+LKd!PRLo^B�4ÖGL]XYFjN
\lFIH)JKXYPRH=nO�GFMLKF�Fj©BiIVWfg�BFM�;NQLKP+\ dBL]P[ijFMn]nKXWHBZ=�

���<; �����4;>=,?A@ <�B � "`?�CyCEDÏ<GF =IH A @ "JD(K @ <�B8L
³ vBF.nKFMiIPRHg�2dBvg^+npFlPRN ³ k ³ · ³ k ³ Ç ¸ FMHg�[FM�2XYH´su^cLoiov {M×R×+× �TXWJKv´^RH2FMb`^cVYfg^`J]XWP+H2dgLKFI�
nKFIH)JKFy�_^`J¤J]vBF@k w a�¹ w Ö¨LKP)^R�BiM^RnpJ�*�FI��n��/P+LK�[nKvBPRdÑ� ¹t^RLpJ]XYiIXWdg^RH)J]nÄvg^+�e^+iIiIFMn]nÄJKP�J]L]^RXWHB�
XYHBZ�ijPRL]d!PRLo^¦· ³ k ³ { x ³ k ³ Ç�� ³ Lo^cXYH¢xc^cH=� ³ k ³ Ç��Uk@FMb ¸ XYHe^+�B�[XWJKXYPRHeJKP�J]vBFT\_^cH�fg^cVB^RHBHBPR�
J]^cJKXYPRHgn@^cHg�4)rfg�[Z+FI\lFIH)JonONQPRL�Fy^Riov�FIb+FIH)JM� ³ vgFMnKF��B^`Jo^l�GFMLKF�fgnKFM�;JKPlJ]L]^RXWH�^RHg���[FIb+FIVYPRd
JKvgF.npq[npJKFI\_nMx¢^cHg��JKvgF ³ k ³ Ç`�º¾�b�^RVtijPRL]dBfgn��O^Rn�fgnKFM�/XWH´^;�BVYXWHg�2FMb�^RVWf=^`JKXYPRHÑx¢XWH2�TvBX�iov
dg^RLpJ]XYiIXWdg^RH)J]nt�[X��lHBPcJ¤v=^�bRFT^RiMijFMn]n JKP�J]vBFM)rfg�[Z+FI\lFIH)Jon¤dBL]XWP+LÄJKP�nKfB�B\lXWJpJKXYHBZ�J]vBFIXYL�L]FMnKfBVWJ]nM�
w iIPR\ldg^cL]X�npP+H¦PRN!J]L]^+io��XWHBZ�L]FMnKfBVWJ]nÄNQL]PR\ LKFynpFy^cLoiov¦Z+LKP+fBdgnt^cJ¤JKvBF m HBXYbRFML]nKX�Jrq¦PcN�¹ÄFIHBH=npq�VW�
b`^cHBX�^Bx m HBXYbRFILonKX�Jrq�PRNGsu^Rn]n]^Riov�fgnKFjJpJonIx�ÖOÖ:*�x�k4L]^RZRPRH2h�q[nrJ]FI\_nIxÄE¨^cL]HBFIZ+XWFes�FIVYVWP+H¢x�N�¾�x
m HgXWb+FILonpXWJrq�PRN�s�^cL]q)V�^cH=��x+^RHg� m HBXYbRFML]nKXWJrq�PcN�SKª�� w ^RLKFTVYXYnpJKFy�lXWH ³ ^c�gVWF { �DSUH.JKvBFTJo^c�BVYFRx
VYP`�GFML ³ k ³ Ç�iIP+npJ�XY\edgVWXYFMn�vBXWZ+vBFILGijV�^Rn]npXW¥=iI^cJKXYPRHl^RiMijfBLo^RiIqR�Dk4fBF@JKP�nKdg^RiIF�VWXY\lX�Jo^`J]XWP+Hgnt�¨F
iI^RH3HBPRJO�BFMn]ijL]XW�!F@J]vBFMnKF�npq[npJKFI\_n¨vBFMLKF+x�^RHg�.�¨F@L]FjNQFML¨JKvBF�LKFy^R�[FML�J]P�J]vBF�npXWJKF��TL]X�J]FIfBdgn¨XYH
JKvgF4O+P Íy�]�o�o�`Î�Ê7Q`�¦Ípß�ËSRg�ITIU1V O UXW P Íy~R�R�o~`�oË�Y¦�[ZÄ�]\�Í P �`�^RgÍ]}`_�acb�b�bed �
�2F_JKFynrJ]FM�ÞnpJ]^cJKX�i.^cdBdgLKP)^RiovBFyn��TvBFIL]F.È)fBFIL]quJ]FIL]\ln¦^cHg�2J]vBL]FMnKvBPRV��Bn�^RLKF_vBFMVY��ijPRH=nrJo^cH)J
P`bRFML.J]XW\lFRx�^cHg�À^R�B^Rd[JKXYbRF/^cdBdBL]P+^+iovBFMn3�TvBFIL]F�fgHBVY^R�=FMVWFy� �[P[iIfB\lFIH)J]n�^Rn]npfg\eFy�'JKPÝ�!F
L]FIVYFIb`^cH)JeJKP�^cH�FMbRFMH+J_^cL]F3f=npFy�ÞJ]P/L]FjNQP+LK\¦fBVY^cJKF3JKvBF�È)fBFIL]qÞ^cH=�´JKvgLKFynpvBP+VY��P`bRFML�J]XW\lFR�
�2F�^RVYnKP�J]FMnpJKFy�;nKFIb+FILo^cV!�GFMXWZ+v+JK�§VYFM^RLKHgXWHBZ¦^cdBdBL]P+^+iovBFMnG^Rn¨Fj©�J]FIHgnKXWP+HgnGJKPeJKvgF�npJ]^cJKX�i�È)fBFMLKq
NQPRL]\�fgVY^cJKXYPRH´dBL]P[ijFMn]nM�2ª4fBL�L]FMnKfBVWJ]n¦npfBZ+ZRFynrJ]FM�2JKv=^`J¦�¨FIXYZRv)JK�§VYFM^RLKHBXYHBZu^RdBdBL]P+^RiovgFMn�nKfgiov
^Rn@�ÜXY�BLKP`�O�f3�PR»'Á {Mz�Â x¼¾t©[d=P+HBFIH)J]XY^cJKFM�gN�L]^+�[XWFMH)J4k@FynKiIFIH)JeÁ Ù�Â x�^cHg��k@q�Hg^R\eX�i�ÔgFIFy�[�g^Rio�
ª4d[J]XW\lXihM^`J]XWP+HÀÁ {jÂ ^cL]F3PRN4VYXW\lXWJKFy��fgnKF;NQPRLlFIb+FIH)J¦J]L]^+io��XWHBZ=��SºJl�O^Rn¦PR�=npFMLKb+FM��J]vg^`JlJKvgF
jfkmlfl�n�o p8p[qrqrq9s tvu�wxs y�n{z}|~|�s z}u�y



³ ^c�BVYF { Ã�*�Sph ³ FIb`^cVYfg^cJKXYPRH�PRN ³ k ³ Ç ³ Lo^Rio��XYHBZ4h�q[npJKFM\lnO·§h)JKP+LKq)�º�/FMXWZ+v+J]FM�¦EGP)nrJyxc*TJjó4Ð ¸ �
�M�9�����G�x� l ���S�%� �����~���

�:���E�+� � s �8�J��� � s �8�x�8� � s �x���J�
�:���:�~�m�(� � s �8�J��� � s �8�J�x� � s �x���J�

�M�G� � s �8�x�8� � s � � � � � s �x�8�J�
�:���:�~�m��� � s �8�J¡�� � s �x¡��m¡ � s �x�x�8�
�:¢��¤£9¥+� � s �8�J¡�� � s � �J�x� � s �x���J�

�r�¦� � s �8�J¡8¡ � s � � �J� � s �x�8�J�
£:� � s �x� � � � s � �m� � � s � � � �

�9�¦� � s �x�x�8� � s � � �J¡ � s �x�8�J�
�+§f¥r¨©� � s ���J�8� � s �8� � � � s �8�x�J�

ijV�^Rn]nKX�¥gFML]nO^RHg�.J]vBL]FMnKvBPRV��Bn¨JKv=^`JT�GFMLKF�NQP+LK\¦fBVY^cJKFy�3^cVYL]FM^R�Bq.npFMdg^cLo^`J]FM�_J]vBF�JKLo^cXYHBXYHBZ_�B^`Jo^
�TvBFMH3NQFM� L]FIVYFIb`^cH)J¨JKLo^cXYHBXWHgZ�XYHgnrJo^cHgiIFMnO�¨FIL]F@fgnKFM�¢xBnpPeHBPcJT\¦fgiov3XY\ldBLKP`b+FI\lFIH)J¨LKFynpfBVWJKFy�
NQL]PR\½�¨FIXYZRv)Jp�ºVWFy^cL]HBXYHBZg�2�/F�^cV�nKPuNQPRfgHg�´J]vg^`JlJKvgF�^+�B�[XWJKXYPRHg^RVGJ]vBL]FMnKvBPRV��´dg^RL]^R\eFIJKFML¦XYH
PRfgL�^+�B^cdBJKXYbRF¦JKLo^Rio��XWHgZ�^RdBdBL]P+^Riov"· m s w hBh)� w xÑXWH ³ ^R�BVYF { ¸ \_^+�[FlX�J�\lPRL]Fe�BXvª.ijfgV�J�J]P
�[FIJKFIL]\lXWHgFuZRP�P[�ÞJ]vBL]FMnKvBPRV��Ýdg^cLo^c\lFjJ]FILonlFI\ldBXYLKX�iI^RVWVYqÞJ]vg^cH¶�BXY�ÝFMnpJKXY\_^`J]XWHBZÞJKvBF�nKXYHBZRVYF
dg^RL]^R\eFIJKFML¨HgFIFM�BFM�;NQPRLTP+fBL�nrJo^`J]XYi�J]L]^+io�)XYHBZl^cdBdgLKP)^Riov/· m s w hBh)�rh ¸ x=�TvBX�iov�X�nT�[FynKiILKXY�=Fy�
XYH´JKvBX�n¦�GP+LK�¼�/h�XYHgiIF3XWJe^cdgd=Fy^cL]FM�2JKv=^`JlPRfBL¦LKFMdBLKFynpFMH)J]^`J]XWP+H2NQPRL�J]Fj©�Jl�¨^+n�ijP+\ldg^cLo^c�BVYF
JKPlJ]vBP+nKF�PcNÄPcJ]vBFIL�nKq[nrJ]FI\_nIx[�¨F��[FjJ]FIL]\lXWHBFy�;JKP_Fj©[dBVYPRL]F�JKvBF�X�n]npfBFynOLKFMVY^cJKFy�.J]PlJKvBL]FMnKvBPRV��
dg^RL]^R\eFIJKFML_FMnpJKXY\l^cJKXYPRH¢x¨�TvBX�iov'XYnlJ]vBFu^cVYZRP+LKXWJKvg\½JKvg^cJ3\_^c�+FMneJKvgF�vg^cLo�"iIVY^+nKnKXW¥=iI^cJKXYPRH
�[FyijX�npXYPRH¢�

« î/é@� ç ��é�¯�äK° â �R�B² � � �B²r¯ ® â­¬:��ç �g² � çÑ® �B�
³ vBF�JKvgLKFynpvBP+VY��\lFjJKvgP��BPRVYPRZRq2J]vg^`J_�¨F;fgnKFM�"XYH)b+PRVYbRFy�Þ^cH"PRd[J]XW\lXihM^`J]XWP+H�dBL]P[ijFynKnlijP+\e�
�BXYHBFM�«�TX�J]væ^-L]^RHB�RFy���§L]FjJ]LKXYFIb`^RV.dBL]P�iIFMn]nI� ³ vBF PRd[J]XW\lXihM^cJKXYPRH«npJKFMd«X�nÞJ]P-¥gH=� JKvgF
È)fBFIL]q�-`�[P[iIfB\lFIH)J�npXY\lXWV�^cL]X�Jrq;nKiIPRL]F�ø+x[J]vg^`J@�TvgFIH�fgnKFM��^RnT^¦JKvgLKFynpvBP+VY�­® xBPRdBJKXY\eXihIFynT^�b)�
FILo^cZ+F�fgnKFIL¨f[JKXYVYX�Jrq_P`b+FILtJ]vBF4V�^c�!FIVYFM�;�[P[ijfB\lFMH+Jon�XYH.J]vBF�npP+LpJ]FM�_VYXYnpJGPRN¢JKLo^cXYHBXYHBZ�XYHgnpJ]^RHgijFyn
L]FjJKfgLKHBFy�u��q�JKvgFeLo^cHg�RFM�[�§L]FjJ]LKXYFIb`^cVDFIHBZ+XWHgFR��SUH�JKvBFlFj©[d!FIL]XW\lFMH+Jon��=FMVWP`��x��¨F¦FynrJ]XW\_^cJKFl^
JKvgLKFynpvBP+VY�¯®´NQP+L�FM^+iov´È+fgFIL]q��TXWJKv´FMnpJKXY\_^`J]PRLg°®Ýó z�
 Ð �²± þ¦·ÌøJ³µ´ ò	¶i�:¶¸·e¹�º�» z�
 Ð ¸ x �TvBFIL]F
z � ÐuX�nl^cHÞSUHgÈ)fBFMLKq�ijP+HgnpJ]^cH)Jyx ± X�n¦^�ZRVYPR�g^RVGnKq�npJKFM\¿dg^cLo^c\lFjJ]FILyxt^cHg��øJ³f´ ò	¶¸�:¶i·}¹^º XYn¦JKvgF
nKXW\lXYVY^RLKXWJrq3b`^cVYfBF�L]FMnKfBVWJKXYHBZ_NQL]PR\«JKvBFeÈ+fgFIL]q.JKv=^`JMx!�TvBFMHu^cdBdBVYXYFM��JKP.JKvBF¦FIbRFMH)J8� nTVY^R�=FMVWFy�
JKLo^cXYHBXYHBZ_�[P[ijfB\lFMH+JonIxgPRd[J]XW\lXihIFMn¨J]vBF�J]^RLKZ+FjJ ³ k ³ Ç¦iIP+npJONQfBHgi�J]XWP+H��[Fj¥gHgFM��XWHuh�Fyi�J]XWP+H�ÇB�
ÔBL]PR\ dBL]FIVYXW\lXYHg^cL]qÞFI©�d!FIL]XY\eFMH)J]n.f=npXYHBZ´J]vBF�Ò Ù FMbRFMH+JonlJKv=^`J3�¨FIL]Fu^�b`^cXYVY^R�BVWF�NQL]PR\µJKvgF
³ k ³ { x ³ k ³ Ç`� ³ Lo^cXYHÞ^cHg� ³ k ³ Ç��Uk@FMb´ijPRL]d!PRLo^BxÑXWJ¦�O^Rn¦�[FjJ]FIL]\lXWHBFy��JKv=^`J¦�TvgFIH´NQFM�GFML
L]FIVYFIb`^cH)J�JKLo^cXYHBXWHgZ;�[P[ijfg\eFMH)J]n��¨FIL]F�fgnKFM��xÑø ³f´ ò	¶¸�:¶i·}¹^ºu·QP+fBL�FMnpJKXY\_^`JKP+L5°®��TvBFMH ± ó {�
 z ¸
�O^Rn�iIPRHgnKXYnpJKFMH)JKVYq�^R�=P`b+F�JKvBF¦dg^cLo^c\lFjJ]FIL1®/X�J��¨^+nOJKL]q�XWHgZ_JKP.FynrJ]XW\_^cJKFR�TSUH�PcJKvgFIL��¨PRLo�BnMx
JKvgF�PRd[J]XW\_^cV¼J]vBL]FMnKvBPRV��;NQPRLOJKvgF�fBHBdBL]P[ijFMn]nKFM�3npJKL]FM^R\ PcNt�B^cJ]^¦NQPRL�^edg^RLpJ]XYiIfBVY^RLTFIb+FIH)JMx[P+L
nKXW\ldBVYq�øJ³µ´ ò	¶i�Oýe¼ x`�¨^+nÑP`b+FIL]FMnpJKXY\_^`JKFy��fgnKXWHBZ�øJ³µ´ ò	¶i�:¶¸·e¹�º � SUH��Tvg^cJDNQP+VWVYP`��nMxy�¨FO^Rn]npfB\lF�JKvg^cJ
JKvgF3È)fg^cH)JKXWJrq�PRNTFMnpJKXY\l^cJKP+L��BXY^+n�½`·x°® ¸ ó2¾.Á øx³f´ ò	¶¸�Tý}¼ Â » øJ³µ´ ò	¶i�:¶¸·e¹�º x �TvBX�iov´XYn�nKXY\eXYV�^cL�J]P
JKvgF��[Fj¥gHgX�J]XWP+H;PRN �BX�^RnOf=npFy�.J]Pl^RHg^cVYq7hIF�ijV�^Rn]npXW¥=iM^`JKXYPRH;Fj»¼FMijJKXYbRFIHgFMn]n�Á ÓcÂ �t�2F�^`JpJ]FI\ld[JTJ]P
VYFM^cL]HlJKvgLKFynpvBP+VY�eFynrJ]XW\_^`J]PRLG�BXY^+n¤P`b+FILtb`^cL]q�XWHBZ�H)fg\��!FILontPcN¢L]FIVYFIb`^cH)JtJ]L]^RXWHBXYHBZ��BP�iIfB\lFIH)J]n
·Ïñuù ¸ ^cHg��È)fBFIL]q�-`�[P[ijfg\eFMH)J¨NQFy^`J]fBLKFynI�

¿À��� ��ÁÀ@gÂ D�L8BM:AF�"`?�KÄÃ @ B Á :EÅ
³ vBF�vBX�nrJ]PRZRLo^c\�\lFjJ]vBP[��x��TvBX�iov3f[J]XWVYX¸hMFMn¨J]vBLKFynpvgPRV��_FMnpJKXY\_^`JKP+L�°® x�XYn¨XYVWVYfgnpJKLo^`J]FM�.�TXWJKv Ùcz �
NQFM^cJKfBL]F@È)fBFMLKXYFMn�XWH.Ô XYZRfBL]F { � m npXYHBZ�J]vBF ³ k ³ { x ³ k ³ Ç`� ³ Lo^cXYH¢x+^RHg� ³ k ³ Ç`�ºk4FIblijP+LKd!PRLo^
JKLo^cXYHBXYHBZ��B^cJ]^Bx+vBX�nrJ]PRZRLo^c\_ntPRN�PRd[J]XW\_^cVgb�^RVWfgFMntNQP+L ± �¨FIL]F�ijPRVYVYFMi�J]FM�eNQP+L¤FM^+iov_b�^RVWfgFTPcN¢ñ�ù



^cH=��NQP+L�È)fBFIL]XYFMnÄNQP+LK\¦fBVY^cJKFy���TXWJKv {yz x)Ç z x ÙRz x {yzRz x+Ç z+z x Ó+zRz x+^cHg� {Mz+zRz+z NQFy^`JKfgLKFynI� m nKXWHgZ
JKvgXYne\lFjJ]vBP[�ÞPRHÞJKvBF3JKLo^cXYHBXWHgZ/�B^cJ]^BxÄNQP+L¦FI©B^c\ldBVYFRx¤�[FIJKFIL]\lXWHgFM��J]vg^`JeNQPRLePRHBF;LKFMVWFMb`^cH)J
�[P[ijfg\eFMH)J_·Ìñ�ù@ó { ¸ ^cHg� Ùcz �ÌNQFy^`JKfgLKFeÈ+fgFIL]XWFynIx¼Ð+Ò;PRfBJ�PRN¨Ò Ù È)fBFIL]XWFyn�vg^R��PRd[J]XW\_^cV¤iIP+npJ
�TvBFMH ± ó z�
 Ç[�GÔgPRL�Fy^Riov�dg^RXWL�PRNÄñuùO^RHg��H�fB\��!FIL�PRNÄNQFM^`J]fBL]FMnMxB�GF�iM^cV�ijfBV�^`J]F.¾.Á ± Â NQL]PR\
JKvgFuijPRL]L]FMnKd=P+Hg�[XYHBZ/vgXYnpJKP+ZRLo^c\�xG^RHg�ÝfgnpF�J]vBF�L]FMnKfBV�J]XWHgZ´b�^RVWfgF;NQP+L ± �TvBFIH'FynrJ]XW\_^`J]XWHgZ
JKvgLKFynpvBP+VY�gnOPRH;JKvBF�FMb�^RVWf=^`JKXYPRH�ijP+LKdgfgn�· ³ k ³ Ç��U¾¤b`^cV ¸ �

Ô XWZ+fBL]F { Ã�3�X�nrJ]PRZ+L]^R\lnDPcN!PRd[J]XW\_^RV+J]vBL]FMnKvBPRV���dg^RL]^R\lFjJKFML ± NQPRLtb`^RLKq�XYHBZ4ñ�ùG· Ùcz NQFM^cJKfBL]FMn ¸ �

³ vBF��B^`Jo^ÞXYHÀÔ XYZRfBL]F { XWVYVWf=nrJ]L]^cJKF�FynrJ]XW\_^cJKPRL��BX�^Rn;�TvBFIHÀñ�òÇÆ {MÓ L]FIVYFIb`^RH+J;JKLo^cXYHBXYHBZ
�[P[ijfg\eFMH)J]n¨^cL]FTfgnpFy��� ³ vBF4�g^`J]^�npfBZ+ZRFynrJtJ]vg^`JO^Rn�ñuù XYHgiILKFy^RnKFMn�¾.Á ± Â XWH=ijL]FM^RnKFMnM� w V�npP=x)^+n
¾.Á ± Â XWHgiILKFy^RnKFMnMxgP+Hu^�bRFILo^cZ+FRxgø ³f´ ò	¶i�:¶¸·e¹�ºeX�n�ijVYP+nKFILTJ]P;ø ³µ´ ò	¶i�Oýe¼rÆ!JKv�fgn4VWFynKn�JKPcJo^cVDFMnpJKXY\l^cJKP+L
�BX�^Rn;LKFynpfgV�Jon3�TvBFMH \lPRL]F�L]FIVYFIb`^RH+J;JKLo^cXYHBXYHBZ�FI©[^R\ldBVWFyn;^RLKF/fgnKFM�����2F2^RVYnKP�P+�gnpFMLKb+FM�
nKXW\lXYVY^RLT�Bf[J�VYFMn]nTnpXYZRHBXW¥=iM^cH)JTXWHgiILKFy^RnKFMn¨XYH��gXY^+nO�TvBFIH�\lPRL]F�NQFM^`J]fBL]FMnO�¨FIL]F4fgnKFM�¢�

¿À�<; È DÏ< @ ?{";9 @ F#" @ L8LxDÏ:!<ÉÃ @ B Á :EÅ
³ vBF4PR�gnKFIL]b`^`JKXYPRHeJ]vg^`J�XYHgiILKFy^RnKXWHBZ�J]L]^RXWHgXWHBZ�XWHgnpJ]^RHgijFyn¤L]FM�[f=ijFMn¤JKvBF@�BXY^+n¤PRNÑ^cH_FMnpJKXY\_^`J]PRLyx
XYHeZ+FIHBFML]^RVÌxRXYntHgPcJ¤npfgLKdBL]X�npXYHBZg� Û+^R\lFMnMx`NQPRL¤FI©B^c\ldBVYFRxRnKvBP`��n JKv=^`J¤FMnpJKXY\_^`J]FMnt\lP`bRF¨J]P`�¨^RL]�
JKvgF�JKL]fBF�d!PRdBfBV�^`J]XWP+H�b`^cVYfBFMnT�TvgFIH�JKLo^cXYHBXYHBZ_XWH=nrJo^cHgiIFMn�^RLKF�XYHgijL]FM^+npFy�3NQP+L@�B^cJ]^_^Rn]nKfB\lFM�
JKP�vg^�b+F�\¦fBV�J]XWb`^RLKX�^`J]Fj�ºHBPRL]\_^cVÄ�[XYnpJKL]XY�Bf[JKXYPRH=n_Á Ð Â � w H2Fj©[dBV�^cHg^cJKXYPRH�PRN�J]vBFldBvBFIHgPR\lFIHBP+H
NQPRVYVYP`��nTNQL]PR\æJKvBF¦VY^��
PRNÄV�^cL]ZRF�H)fg\��!FILonI�,3@P`�GFMbRFMLMxgÛ)^c\lFyn@^cV�nKP.dBL]PRd!P+nKFMnOJ]vg^`J�PRHgiIF�XWJ
X�n¨NQPRfBHg�¢xBX�J�\_^�q.�!F�d!P+n]npXY�BVYF�JKPlLKFy�[fgiIF4J]vBF��BX�^RnOfgnKXYHBZ.^eVWXYHBFM^RLOJKLo^cHgnpNQPRL]\_^`J]XWP+H¢�
�2FlJKFMnpJ�Û)^c\lFMn8� n�J]vBFIP+LKq�XWH/JKvBF.NQPRVYVWP`�TXYHBZ�Fj©[d=FMLKXY\lFIH)J]nM�_�2F.�[Fj¥gHgF.^3J]vBL]FMnKvBPRV���FynrJ]X��
\_^`J]PRLg°÷�xtnKfgiov´J]vg^`Jg°÷�óÅø ³f´ ò	¶¸�:¶i·}¹^º)�u�/F3JKvBFMH��[FI¥gHBF3^�HBFI���BX�^Rnp�§L]FM�BfgijFy�2JKvBL]FMnKvBPRV��
FMnpJKXY\_^`J]PRL%°Ê xgnpf=iov3J]vg^`JË°Ê óÌ�Í°÷ � ½��Ä�/F�J]vBFIH�iIPR\ldg^cL]F4JKvBF�FI»!Fyi�JKXYbRFMHBFMn]nOPcNDJKvBF�È)fBFMLKq
JKvgLKFynpvBP+VY�gn@dBL]P[�[fgiIFM����q�PRfBL�PRL]XYZRXYHg^cVDFMnpJKXY\l^cJKP+LÎ°®Dx��TvBXYiov�XYn4�BX�^Rnp�§L]FM�[f=ijFM�ufgnpXYHBZ;HBFM^RL
PRdBJKXY\l^RVTb`^cVYfBFMn¦NQPRL ± x�J]P�J]vBP+nKF�dBLKP[�[f=ijFM�"��qÏ°Ê xG�TXWJKvÝdg^cLo^c\lFIJKFILon4� ^cHg�²½.VYFM^RLKHgFM�
JKvgLKP+fBZRvuVYXYHBFM^RL@L]FIZRL]FMn]nKXWP+H¢��SUHu�Tvg^cJ4NQP+VWVYP`��nMx=�¨F�fgnKF�VYXYHBFM^RL@L]FIZRL]FMn]nKXWP+H;J]P3VYFM^RLKH�È)fBFMLKq
�BX�^Rn¨NQP+LTFMnpJKXY\l^cJKP+L%°÷��
³ vBFeVWXYHBFy^cL�LKFMZRL]FMn]npXYPRH�\lFjJ]vBP[�uNQP+L4FynrJ]XW\_^`J]PRL�°Ê XYn�XYVWVYfgnpJKLo^`JKFy��XYH/Ô XWZ+fBL]FlÇB��SUH=nrJ]FM^R�uPcN
ijP+VWVYFMijJKXYHBZlvBX�nrJ]PRZRLo^c\_nMx�d=P+XWH)J]nOL]FIdgLKFynpFMH+J]FM�3�)q�ø ³f´ ò	¶¸�:¶i·e¹�º�^RHg��ø ³f´ ò	¶¸�Tý}¼t^RLKF4¥BJpJ]FM��fgnKXWHgZ
^�VYXWHBFlNQP+L�FM^+iov/b`^cVYfBF_PRNOñ�ù�^cH=�/H�fB\¦�=FML�PcN¨NQFM^cJKfBL]FMnM� ³ vBF.nKVWP+d=Fyn�^cH=�/XYH)JKFML]iIFId[Jon�PcN



Ô XWZ+fBL]F@Ç[ÃÄaTFIZ+LKFynKnKXWP+H�PRN¼P+d[JKXY\_^cVgJKvBL]FMnKvBPRV��edg^cLo^c\lFIJKFIL ± NQP+L¤b`^cL]q�XWHBZ�ñuù¨· Ùcz NQFM^cJKfBL]FMn ¸ �

VYXWHBFyn�dBL]P[�[fgijFy�2�)q/JKvgF_b�^RLKXYPRf=n�LKFMZRL]FMn]npXYPRHgn�^RLKF_nKfB�gnKFMÈ)fBFIH)J]VWq/fgnpFy�´^Rn�dg^RL]^R\lFjJKFML]n��
^cH=�Ë½¨NQPRLGFMnpJKXY\l^cJKP+L�°Ê �[fBL]XWHBZ�FIb`^cVYfg^`J]XWP+H¢� ³ vBX�n¤\lFjJ]vBP[�_VWFy^cL]HgntJ]vBF4n]^c\lFTJ]FIHg�BFIHgiIXWFyn�XYH
JKvgLKFynpvBP+VY�eFynrJ]XW\_^`J]PRL¤�gXY^+n�^RntJKvBF4vBXYnpJKP+ZRLo^c\-^RdBdBL]P+^+iov�NQP+L�FMnpJKXY\_^`J]PRL4°®D� w ntJ]vBF�H�fB\��!FIL
PcN¨LKFMVWFMb`^cH)J4J]L]^RXWHgXWHBZ��[P[ijfg\eFMH)J]n�XWH=ijL]FM^RnKFMnMx!JKvBF_nKVWP+d=FlPRN¤JKvBFlL]FMnKfBVWJKXYHBZ�LKFMZRL]FMn]npXYPRH�VYXWHgF
^cdgdBLKP)^RiovBFyn { � z � w nTJ]vBF�nKVWP+d=F¦^cdBdBL]P+^+iovBFMn { � z x=ø ³µ´ ò	¶i�+¶i·e¹�ºl^cdgdBLKP)^RiovBFynTø ³f´ ò	¶¸�Tý}¼pxg�TvBX�iov
XY\edgVWXYFMn�JKvg^cJ�vBXYZRvBFML�b`^cVYfBFyn¤PcN¢ñ�ùtZ+XWb+FTLKX�nKFTJKP�VYFMn]n¤FynrJ]XW\_^cJKPRL��BXY^+n¤XYH_JKvgF�JKLo^cXYHBXYHBZ��B^cJ]^g�

¿À�i�  :AK´AÄ?{"mD�Ly:=<Ý:#Ð,Ã @ B Á :EÅÀL
ÔBL]PR\&JKvgF ³ k ³ Ç�JKLo^Rio��XYHBZ�Fj©[d!FIL]XW\lFIH)Jon��[X�nKiIfgn]npFy��XWH"h[FMi�J]XWP+H | � Ç[x �¨F.��HBFI��J]vBF.vBX�nr�
JKP+ZRLo^c\¿^cdBdgLKP)^Riov2NQPRL¦FMnpJKXY\l^cJKP+L¯°®ÝZRFIHgFILo^cVYX¸hMFM��^cHg�ÞdBLKP`b�X��[FM��L]FIV�^`J]XWb+FIVYq/VYP`� ijP)nrJ�P+H
JKvgF ³ k ³ Ç��U¾¤b`^cV ijPRL]dBfgnM�@SUHuJKvBF�NQPRVYVWP`�TXYHBZ.FI©�d!FIL]XY\eFMH)JMx¼�GF¦ijPR\ldg^RLKF�JKvBFeFj»¼FMijJKXYbRFIHgFMn]n
PcN�JKvBL]FMnKvBPRV���FynrJ]XW\_^`J]PRL�°Ê JKP;JKvg^cJ�PRN¦°®2fgnpXYHBZ;JKvBFln]^c\lF¦npJ]^cJKX�i¦È)fBFMLKq�NQPRL]\�fgVY^cJKXYPRH�^RHg�
JKLo^Rio��XYHBZldBL]P�iIFMn]npFynOPRH�JKvgF�FIb`^cVYfg^cJKXYPRH�ijPRL]dBfgnM� ³ vgF�LKFynpfBVWJ]nMxB�TvBX�iovu^cL]F�VWX�npJKFM��XYH ³ ^R�BVYF
Ç[x XYVWVYfgnpJKLo^`JKF.JKvBF.d!FILoijFMH)J�XWH=ijL]FM^RnKFlXWHÞiIP+npJ�L]FMnKfBV�J]XWHgZ�NQLKP+\õJ]L]^+io�)XYHBZ��TXWJKv´FMnpJKXY\_^`J]PRLÑ°Ê
XYHgnrJ]FM^+�3PRN FynrJ]XW\_^`J]PRL©°®D�
³ ^R�BVWF�ÇBÃÄ¹ÄFML]iIFIH)JTPcNÄijP+npJTXWH=ijL]FM^RnKF�NQLKP+\ L]FIdBV�^RiIXWHBZeFMnpJKXY\_^`J]PRL©°®��TXWJKv�FMnpJKXY\_^`JKP+L�°Ê �� y�ÒÔÓ{zÖÕ �8×E¢ z}t z}ØxÙ�|ml � Õ^Ù8Ú |�Úv|�Û �:� w}y�Ò�z}|ml � �	Ü4Ý��Þ �8×�ß zeÙ�l�y�Õ�z � � � � � � �

� � � s �8à ���8� s �Jà � � � s �8à �µ� �xs �Jà ��� s �Jà
��� �x¡ s �xà � � ¡ s �xà �(�J� s � à �µ��� s �mà � �xs �Jà
��� � s �xà �8� s �8à � s �xà ��� s �Jà �(� s �Jà� �8� �8sv� à � � s ¡8à � s �8à �(� s �Jà �µ��� s �Jà
�8�8� � s �xà ��¡ s �8à �(� s �xà � s �Jà � � � s �mà
�x�8� �x¡ s �Jà �(� s �xà ��¡ s �Jà �(� s �Jà � �xs �Jà� �x�x�8� �x¡ s �Jà �(� s �xà ��¡ s �Jà �(� s �Jà � s �Jà

� ØxzÖÕ^Ù8Û8z � � s �mà �xs �xà �(� s � à �(� s �Jà ��¡ s �mà

SUH ³ ^R�BVWFTÇ[xc^RH�XYHgijL]FM^+npFGXWHlijP)nrJÄXY\edgVWXYFMnÄ^��[FMiILKFy^RnKF�XYHeiIVY^+nKnKX�¥!iI^`J]XWP+H�Fj»¼FMijJKXYbRFMHBFMn]nIx`vgFIHgiIF
JKvgF¦�B^cJ]^3nKfBZ+ZRFMnpJTJKv=^`JMx¼P+H�^�bRFML]^RZRFRxBJKvBF¦vBXYnpJKP+ZRLo^c\æ\eFIJKvBP[���GP+LK�[nT�!FjJKJKFIL4NQPRL�ñ�ùOó {
^cH=�3\_^cL]ZRXYHg^RVWVYq.npPeNQP+L�ñ�ùtóÀÇ[�r3@P`�GFMbRFILyx)NQPRL�ñ�ù�á'Ç�J]vBF�LKFMZRL]FMn]npXYPRH3\eFIJKvBP[��^cdgd=Fy^cLon



JKPÝL]FM�[fgiIF/iIP+npJ�iIPRHgnKXYnpJKFMH)JKVYq"NQP+L;\lP)nrJ�PcN�J]vBF�È+fgFIL]q¶npXihIFyn.J]FMnpJKFM�¢� ³ vBF2iIPRL]LKFMVY^cJKXYPRH
ijP�F�ª_iIXWFMH)J]nT·�â�ã ¸ JKvg^cJ�^cL]FTiI^cV�ijfgVY^cJKFM��NQPRLÄJ]vBF�L]FIZ+LKFynKnKXWP+Hgn �[FIdBX�i�J]FM�eXYHlÔ XYZRfBL]F@Ç4XWH=�[XYiM^`J]F
JKv=^`J�fgnKXYHBZ�NQFI�¨FILe�[P[ijfB\lFMH+Jon�VYFM��J]PuVYP`�GFML�ijPRL]L]FIV�^`JKXYPRH/JKv=^cHÞfgnKXYHBZu\lPRL]F.�[P[ijfB\lFMH+JonI�
³ vBX�nTJ]LKFMHg���O^Rn�FMb�XY�[FMH)J4^RiILKP)nKnOJ]vBF�b`^RLKq�XYHBZ_H�fB\��!FIL4PcN�È)fBFIL]q;nKXihIFMn�JKvg^cJ4�¨FIL]F�JKFynrJ]FM���
³ vBX�nOnpfBZ+ZRFynrJontJKv=^`J¨JKvBF�LKFynpfgV�J]XWHBZ¦LKFMZRL]FMn]npXYPRH_�O^Rn�HBPcJT^�Z+P�P��_¥BJONQPRLOñ�ù�Æ'Ç[�r3�P`�¨FIb+FILyx
JKvgF�XY\edgLKP`b+FI\lFIH)J]n¢LKFy^cVYX¸hMFM����q@J]vBF�L]FIZ+LKFynKnKXWP+H4\lFIJKvBP[��nKfBZRZ+FMnpJD^T\lXW©)J]fBL]F¤PcNB^cdgdBLKP)^RiovBFyn
�TvBFMLKF�FMnpJKXY\_^`J]PRL©°®�X�nOfgnpFy�;NQPRL�ñ�ù+Æ'Çe^RHg�3FynrJ]XW\_^cJKPRL%°Ê PcJKvgFIL]�TXYnKFR�

ä å ¯ ® ��äK±@��²r¯ ®
�2F.�[FMn]ijL]XW�!FM��Jr�¨P�^RdBdBL]P+^+iovBFMn@NQPRL�^Rf[JKP+\l^cJKX�i¦JKvBL]FMnKvBPRV��/dg^cLo^c\lFjJ]FIL�FMnpJKXY\_^`J]XWP+H�NQP+L�^
npJ]^`J]XYi4È)fBFIL]q�NQP+LK\¦fBV�^`JKXYPRH_dgLKP[ijFynKnG^cdBdgVWXYFM�lJ]P�J]vBF4dgLKP+�BVWFM\�PcN¢FIb+FIH)J¤J]L]^+io�)XYHBZ=�D�2F@b�XYFI�
JKvgF3J]vBLKFynpvgPRV��Þ^Rne^/npJ]^cJKX�nrJ]XYi3PcN�J]vBF�XWHgiIPR\lXYHBZ�HBFM��nlnrJ]LKFy^c\�JKvg^cJeX�neFMnpJKXY\_^`JKFy�´fgnKXWHgZ
^cH/PRd[J]XW\lXihM^cJKXYPRH�dgLKP[ijFynKn4NQP+L�^;dBL]Fj�Unpd!FMiIX�¥=FM�ufBJKXYVWXWJrqu\lFM^+npfBL]F¦^RdBdBVYXWFy�uJ]P3J]vBFeJKLo^cXYHBXYHBZ
�B^cJ]^B���2F;�BFj¥gHBFy��JKvgF3HBPRJKXYPRH´PcN�È)fBFMLKq2�BX�^Rn�XYH´J]FIL]\ln�PcNOJKvgLKFynpvBP+VY��FynrJ]XW\_^cJKPRLonMx ^RHg�
XYVWVYfgnpJKLo^`JKFy��JKvg^cJ@J]vBF¦^R\eP+fBH)J@PcNt�BX�^Rn4XYHgijL]FM^+npFynT�TvBFIH�NQFM�GFML@L]FIVYFIb`^cH)J�J]L]^RXWHgXWHBZ;nK^R\edgVWFyn
^cL]F_fgnKFM��P+H/J]vBF ³ k ³ �B^`Jo^B�uª4fBL�L]FMnKfBVWJ]n�nKfBZRZ+FMnpJ�JKvg^cJ�PRfgL�^cf[J]PR\_^`J]XYieJ]vBL]FMnKvBPRV��[XYHBZ
^cdgdBLKP)^RiovBFyn4iM^cH�VYFM^cL]H/È)fBFMLKq��BXY^+n�^cHg�2L]FMnKfBVWJ�XYH�Fj»¼FMijJKXYbRF_FMnpJKXY\_^`J]FMn�PcN¨JKvgLKFynpvBP+VY�/dg^c�
Lo^c\lFjJ]FILonI�D�/F@nKfBZ+ZRFMnpJ¤fgnKXWHgZ�JKvBF@vBXYnpJKP+ZRLo^c\-^RdBdBL]P+^+iov¦�TvBFMH_FMnpJKXY\_^`JKXYHBZ�J]vBL]FMnKvBPRV��BnÄNQP+L
ñ�ù+ÆÝÇeL]FIVYFIb`^cH)JOXWH=nrJo^cHgiIFMnMxg^cHg�3JKvgF�VWXYHBFM^RLTLKFMZRL]FMn]npXYPRH;^cdBdBL]P+^+iov3PRJKvBFMLK�TX�npF+�
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