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IKJHLNMPORQCJTSVUWQCXYLZMPLZ[\LZ]�O_^

` LNJ_QCa\J_bNa\X(J_QCadce]gf$h\Q\O_SiO_jRk
l�mRm�n [\bN]�J_[doKbNMPpR]_q ` LNO_rAs_t l_l
u J_MvLNh\]5b$XZw\[\bNjCqyx,o�z m sRt_tH{Ws_t l_l
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IKJHLNMPORQCJTSVUWQCXYLZMPLZ[\LZ]�O_^

` LNJ_QCa\J_bNa\X(J_QCadce]gf$h\Q\O_SiO_jRk
l�mRm�n [\bN]�J_[doKbNMPpR]_q ` LNO_rAs_t l_l
u J_MvLNh\]5b$XZw\[\bNjCqyx,o�z m sRt_tH{Ws_t l_l
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��]4a\]�XNf�bNMPw�]�LNh\]�X�L$JHLZ[9X�O_^eJ�jR]5Q\]5LZM�f*r\bNO_jRbNJ_��{
�2MiQ\j<� u���� XZkyX�LN]5��LZhCJTL�M�X�wCJRXY]ga�O_Q�J�r\bNOT{
f5]�ay[\b$JTS�r\bNO_j_b$JT��bZ]�r\bZ]gXY]�Q�LNJHLNMPORQ ��c�h\].r\bNOT{
f5]�ay[\b$JTS�bZ]�r\bN]�XZ]5Q�LNJTLZMiO_Q MiX�f�SiORXZ]5Sik<bN]5S�JHLN]�a LZO
LNh\]Ah\Mij_h¡SP]�p_]5S(rCbZORj_b$JT�2�2MPQ\j>SiJ_Q\j_[9JTj_]gX�[9XY]ga
wFk�hF[\�¢JTQ,r\bNO_jRbNJ_�2��]�bNX�£CMPL�MPQCf5SP[9ay]�XK^�]�JTLZ[\bN]�X
XZ[Cf$h�J_X2h\Mi]5b$JTb$f$h\Mi]�X�OT^�r\bNOyf�]�a\[\bZ]Af�JTSiSiX�q�¤(MvLNh
J_bZjR[\�2]5Q�LNX�SiMiXYLNXALZhCJTL>JTSiSPOH¤���[\SPLZMir\Si].O_[\LZr\[yL
pHJTSi[\]gX�^�bNO_�¥]�JRf$h.r\bNOFf5]�ay[CbZ]R�¦c�h\M�X�bN]5r\bN]�XZ]5Q\{
L$JHLZMiO_Q>MiX4XYLZbN[Cf§LN[\bNJ_SPSikAayMP¨�]�bZ]�QRLKLZhCJ_Q¦r\bN]5pFMiO_[CX
bN]5r\bN]�XZ]5Q�L$JHLZMiO_Q9X©[CXY]gaªMiQ u�� JTQCa�M�X1]�«yr9]gf§LN]�a4LZO
hCJ¬pR]da\Mv¨©]5bN]5Q�L¢]5pRO_Si[yLZMiO_QCJ_bZk�r\bNO_r�]5bZLZMi]�X��c�h\]
XZkyX�LN]5�®J_bNf$hCMvLN]�f§LN[\bN]ªMiX(rCbZ]gXY]�QRLN]�a�JTQ9aAXYr�]�f5Mv¯9f
w�]5Q\]5¯\LNX�J_X¦¤�]�SPS2J_X,r\bZORw\Si]5�¢X¦J_QCa°XZO_Si[yLZMiO_QCX
J_bZM�XYMiQ\j�^�bNO_�®LZh\M�X*r\bNO_jRbNJ_�±bZ]�r\bN]�XZ]5Q�LNJTLZMiO_Q�JTbN]
ay]gXZf5bZMiw�]�aV�
c�¤�O���[yLNJTLZMiO_Qy{²SPMi³_]4O_r�]5b$JHLNMPORQCX�q�bN]�{
rCJ_MPb*J_QCadr\bN[\Q\MiQ\jCqCJ_bZ]�MiQ�LZbNOFa\[Cf�]gaV�µ´¶r�O_r\[\S�JH{
LNMPORQ�pFMiXZ[CJTSiMi·�JHLNMPORQ2LZ]gf$h\Q\M�¸R[C]KM�X�a\]�XNf�bNMPw�]�a2LNhCJHL
MiQCf�Si[Cay]gXALNh\].j_b$JTrCh\Mif�JTSªr\bN]�XZ]5Q�L$JHLZMiO_Q¹O_^�r\bNOT{
jRbNJ_��X�LNbZ[Cf�LZ[\bN]_q�JTQCf5]�XYLZbNk_q�J_QCa�¯CLZQ\]gXZX��¡c�hCMiX
pFM�XY[CJ_SPMi·�JTLZMiO_Q�LNO�ORS1J_QCaAOTLNh\]5bKMPQ9X�LNbZ[\�2]�QRL$JHLNMPORQ
J_bZ]d[CXZ]�aºLZO»MPQFpR]�XYLZMijRJHLN]�r�O_rC[\SiJTLZMiO_Q�ayMip_]5b$XZMvL�k
J_QCa2¯\LNQ\]�XNX¼]�p_ORSP[yLNMPORQ �!´*Q½[CQ\]�«yr�]�f§LN]�a¢w�]5QC]�¯\L
O_^1LNh\]ªr\bN[\Q\MiQ\j2O_r�]5b$JHLZMiO_Q�MiX�ay]�XNf�bNMPw�]�a �
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` f5MP]�QRLNMiXYLNX�JHLªLZhC]½I�JTLZMiO_QCJ_S
UWQCX�LNMvLN[yLZ]½OT^ ` LNJ_QCa\JTb$a\XªJ_QCa
c1]�f$h\Q\ORSPORj_k2�ÇI�U ` c � ayO�bN]�XZ]�J_bNf$h�MiQ�JK¤(Miay]�pHJTbNMP]5L�k4O_^9XNf�MP{
]5Q�LNMv¯9fKayM�XZf5MPr\SiMiQ\]�XµLZhCJTL¼r9]�bYL$JTMiQ¢LZO���]gJ_XZ[\bN]5�2]5Q�L¼XNf�Mi]5QCf5]
JTQ9a�XYLNJ_QCa\J_bNa\X��1c�hCMiX
ayMip_]�bNXZ]�]5QFpFMPbNO_QC��]�Q�L!]�QCf�OR�2rCJ_XNXY]gX
p_]�bZk2ayM�XZf5MPrCSPMiQ\]KXZr�]�f�MP¯9f�r\bZORw\Si]5�¢Xµ¤(h\O�XY]4XYORSP[\LZMiO_QCX¼OT^ÈLZ]�Q
MiQ�pRO_Sip_]dXYORr\h\M�X�LNMif�JHLZ]gaºf5O_�2r\[yLN]5b2�2OFa\]5S�X5�¡ÉKQCj_O_MiQ\j>bZ]5{
XZ]�JTb$f$h.MiQCf�Si[Cay]gX�LZh\]Aay]�p_]5SiO_rC��]�Q�L�O_^KJTSij_ORbZMPLZh\�¢X�q
O_ryLNMv{
�2MP·gJHLNMPORQ½OT^3�2OFa\]5S�X�J_QCa¢LNh\]5Mib(rCJ_bNJ_��]5LZ]�bNX�q�J_QCa�r9JHLYLN]5bNQ
bN]�f�ORj_Q\MPLZMiO_QdJTQCa�f$hCJTb$J_f�LZ]�bZMi·�JTLZMiO_Q�MiQdXNf�Mi]5Q�LNMv¯9f�a\JTLNJRXY]5LNX��
c�h\]4f5JTr9JTw\MiSPMPL�k2OT^ u ]�Q\]�LNMif � bNO_j_b$JT�2�2MiQ\j�� u���� LZO�LZbN]�JTL

¤(h\ORSP]�f5O_�2r\[yLN]5b*f�Oyay]gX*J_X(XZMiQ\j_Si]4^�[\QCf§LNMPORQCX�J_SPSiOH¤*X�[CX�LNO
MiQCf�ORbZr�O_b$JHLN]�ayMiXNf�Mir\SiMPQC]�XZr9]gf�MP¯9f�f5Oyay]�X�qCLNhF[CX�]�QCJTwCSPMiQ\j�[CX
LZO�[CXZ]�j_]�Q\]�LNMif�r\bZORj_b$JT�2�2MPQCj�LNO�JRXY³�¸�[\]�XYLZMiO_QCX�bZ]�SP]�pHJTQ�L
LZO�LZhC]�XZ]�bN]�XZ]�J_bNf$h,J_bZ]gJ_X���ÊKJ¬pFMPQ\j�O_[\b�OH¤(Q,jR]5Q\]5LZM�f�rCbZO_{
j_b$JT�2�2MiQ\j¦XZkFXYLZ]���q1^�[CQCf§LNMPORQCJTSiMvL�k�L$JTMiSPORbZ]ga�LZO¦rCbZORw\SP]��¢X
OT^KMPQ�LZ]�bZ]gX�L2LNO�I�U ` cËXNf�Mi]5Q�LZM�XYLNX�qµ¤(MPSiS(j_bN]�JTLZSik�J_XNXYM�X�L2O_[Cb
]�¨©O_bZLNX�MiQdLZh\]gXY]�J_bZ]gJ_X��
UWQªLNh\MiX1r\bNOTÌ�]gf§Le¤�]�J_bZ]
Mi�2r\SP]��2]5Q�LZMiQ\j�J(j_]�Q\]�LNMif
rCbZORj_b$JT��{
�2MPQCj4XZkyX�LN]5�¶¤(h\M�f$h�[9XY]gX3JKr\bNO_jRbNJ_�ÍbN]5r\bN]�XZ]5Q�L$JHLZMiO_Q�LZhCJTL
M�Xe�2Oyay]5SiSi]�a�ORQªLZhC]¼h\Mij_h\]�b1Si]5pR]5S�r\bNO_j_b$JT�2�2MiQ\j(SiJ_Q\j_[9JTj_]gX
L�kFr\M�f5JTSiSik>[CXZ]�a»wFk>h�[C�2J_Q�r\bNO_j_b$JT�2�2]5b$X�q1XZ[Cf$h�J_X�Î'ORb
Ï\ORbYLNbNJ_Q �!c�h\MiX�M�X�MPQdf�O_Q�LNbNJRX�L�LZO�LZh\]�Ð U `y� {ÑSiMi³_]�bN]5rCbZ]gXY]�Qy{
LNJTLZMiO_Q�LNhCJHL4MiX�OT^ÈLZ]�Q,[CXZ]�aAMiQAj_]�Q\]�LNMif�r\bNO_j_b$JT�2�2MiQ\j¢XYkyXY{
LZ]��¢X�Ò Ó�O_·gJ\q l tRtRz�q©Ó�O_·�JCq l t_t_Ôyq�Ó�OR·�J�]�L�J_SÕ�iq l tRt_tgÖ²����]
ay]gXZf5bZMiw9]�OR[\b!r\bZORj_b$JT�¹bN]5r\bN]�XZ]5Q�LNJTLZMiO_Q�JRX!JK×_r\bZOyf5]�ay[\b$JTS�×
bN]5r\bN]�XZ]5Q�LNJTLZMiO_Q�MPQAORbNay]�b�LZO2h\Mij_h\SiMij_h�L(LZh\]�X�LNbZ[Cf�LZ[\bNMiQ\j2OT^
LZhC]drCbZORj_b$JT�ØMPQ�LNO�J�h\Mi]5b$JTb$f$hFk�O_^�bNO_[yLNMPQ\]gX5q�]�JRf$hf�OR��{
r�ORXZ]�a�OT^
J�XZ]�¸�[\]�QCf�]�O_^!f�JTSiSiX�LNO�O_LZh\]�b(bZOR[yLZMiQ\]gX5�
c�h\]*ay]gf�M�XYMiO_Q�LZOª[9XY]�LZhCMiX
rCbZORj_b$JT�¶bN]5r\bN]�XZ]5Q�LNJTLZMiO_Q�MiX
�2O_{
LZMipHJHLN]�a�wFk½L�¤�O2^ÇJ_f�LZORbNX���Ï3MibNXYL�q9¤�]ª]5«yr9]gf§L�LNhCJHL�LZh\]�rCbZO_{
j_b$JT� X�LNbZ[9f§LZ[CbZ]gX©LZhCJTL1JTbN]µ[CXZ]�^�[CSTLZO�h�[C�2J_Qªr\bNO_j_b$JT�2�2]5b$X
�¢J¬k�r\bZOHpR]�LZO�w9]�[CXZ]�^�[\S!MiQ¦]5pRO_Sip_]ga�rCbZORj_b$JT�¢X5� ` ]�f5O_QCaVq
LZhC]�ayMv¨©]5bN]5Q�Lªr\bNO_jRbNJ_�ÙbN]5rCbZ]gXY]�QRL$JHLNMPORQ¦bN]�XZ[\SvL$X�MPQ»ayMP¨�]�bY{
]5Q�L¢f$hCJTb$J_f�LZ]�bZM�X�LNMif�X�O_^*LZh\]�r\bNO_jRbNJ_�¥XZ]�J_bNf$h.XZrCJRf�]_�.´�Sv{
LZhCO_[\jRh�LZh\]�XNJT�2]ªr\bNO_jRbNJ_�¢X(f5JTQ�w�]�]�«yr\bN]�XNXZ]�adMPQA]�MvLNh\]5b
LZhC]�Ð U `y� {ÑSiMP³R]�XZkFQ�LNJH«,ORbªMPQ�O_[Cbªr\bZOyf5]�ay[\b$JTS
XYLZbN[Cf§LN[\bN]�X�q
LZhC]KXZ]�JTb$f$h2SiJ_QCa\XNf5J_r9]*¤(MiSiS�f5]5bZLNJTMiQ\Sik�w�]Ka\Mv¨©]5bN]5Q�L��
Ê�]5QCf5]
LZhC]�rCbZOyf�]gay[\b$JTS�bN]5r\bN]�XZ]5Q�LNJTLZMiO_Q<f5O_[\S�a�kFMi]5S�a<w�]�LZLZ]�bAbZ]5{
XZ[\SvL$Xª^�ORb�XYOR�2]¢r\bZORw\Si]5�¢X5�,É�^*f�OR[\bNXZ]_q1wFk,LZhC]½XZJ_�2]¢LZO_{
³_]�Q q
LNh\]�rCbZOyf�]gay[\b$JTS�bZ]�r\bN]�XZ]5Q�LNJTLZMiO_Q.f�OR[\S�a.kFMP]�Siaº¤�ORbNXZ]
bN]�XZ[\SvL$X�MiQ�OTLNh\]5bdf5J_XZ]�X¦Ò ��O_Sir9]�bYL�J_QCa�x,J_f5bZ]gJ_aykRq l t_tFÚ5ÖÑ�
c�h\M�X¼XZ[\j_jR]�XYLNX3LNhCJHLµLNh\]�XZ]�L�¤�OªbZ]�r\bZ]gXY]�Q�LNJHLNMPORQCX(�ÇJ_QCa�r9]�bY{
hCJ_rCX�O_LZh\]�bNX � �2Mij_h�L2w9]d[CXZ]�a»LNO_j_]5LZh\]�b�MiQJ>XYMiQ\jRSP]dXYkyXY{
LZ]����Ûc�hCMiXMia\]�J°M�X¡w9]�MPQCj']�«yr\SiO_bN]�aÜMPQÜMiQCay]�r9]�QCay]�QRL
r\bNOTÌ�]gf§L�Ò oK]5pHJ_Q\]5k�]�L*JTSÑ�Pq�z m_mCl ÖÑ�
��]�hCJ¬pR]ª�2J_QFk½r\bNO_w\Si]5�¢X*LZO�¤(h\M�f$hA¤�]�MPQ�LN]5QCadLNO½JTr\rCSPk
LZhCMiX*XZkyX�LN]5���µÏ\ORb(]�«\JT�2r\Si]_qCO_Q\]�M�XZXZ[\]ªOT^3MP�2r�O_bZLNJ_QCf�]�^�ORb
I*U ` c<M�X�LZh\]�M�ay]5Q�LNMv¯9f�JHLNMPORQdJ_QCa�f$h9JTb$J_f§LN]5bNMP·gJHLNMPORQ�OT^!XYkyXY{



LZ]��¢JHLZM�f(ORb¼]�«yr�]5bNMP�2]�QRL$JTS9��]gJ_XZ[\bN]5�2]5Q�Lµ]5bNbNO_b$X5�3´�X¼Ê�MPjRh
c�h\bNO_[\jRh\r\[yL
xA]5LZh\Oya\X(�Õf�O_��w\MiQCJHLNO_bNMiJ_SR]5«Fr�]5bNMi��]�Q�LNX � w�]�{
f�OR�2]��2O_bN]�f5O_�2�2O_Q\r\S�J_f5]_q9LZh\]2a\JTLNJ_XZ]�L$X�w�]�f5O_�2]�S�JTbNj_]�b
JTQ9a½JT[\LZO_�¢JTLZ]�a½�2]�LZhCOFaCX�w9]gf�O_�2]4�2O_bN]KMi�2r9ORbYL$JTQ�L��!��]
r\S�JTQdLZO2[CXZ]ªj_]�Q\]�LNMif4r\bNO_jRbNJ_�2��MiQ\j�O_Q�LZh\]gXY]�aCJHLNJRXY]5LNX�LNO
]�«FLNbNJRf§L¼JTQ9a�¯9QCa�^�[\QCf�LZMiO_QCJ_S\^�O_bN�¢X!^�O_bµLZh\]*�2]gJ_XZ[\bZ]��2]5Q�L
]5bNbNO_b$X5�3´*Q\O_LZh\]�b�r�ORXNXZMPw\Si]�rCbZORw\SP]�� LZO�¤(h\Mif$h�¤�]4¤(MiSPSVJTr\{
r\Sik4LZh\M�X1XZkyX�LN]5�¹M�XeMiQªLZhC]�ay]gXYMij_QªO_^Cf�O_Q9f�bN]�LZ]R�1´�SPjRO_bNMvLNh\�¢X
]�«yM�X�L�^�ORb��2Oyay]�SPMiQ\j�LZh\]�r\bNO_r�]5bZLZMi]�X�O_^3f�ORQCf�bN]�LN]Kw9J_XZ]�a�ORQ
MPLNX*f5O_�2r9O�XYMPLZMiO_Q�JTQ9a½r\bNOyf�]gXZXZMPQCjC�
c�h\]�XZ]ªJTSij_ORbZMPLZh\�¢X�f5J_Q
w�]�MiQCf5O_bNr9ORbNJTLZ]�a�MiQ�LZO�LZh\]¢XZkyX�LN]5��qV]5QCJ_w\SiMPQ\j�[CXKLZOdO_ryLNMv{
�2MP·�]�^�O_b*ay]gXYMibN]�a�r\hFkFXZM�f5JTSVrCbZORr9]�bYLNMP]gX5�

� Â���� � Á��AÄ�� Ã.Â
	

xAO�X�L(r\bNO_jRbNJ_�±bZ]�r\bZ]gXY]�Q�LNJHLNMPORQCX�MPQ u�� f5J_Q�w9]�f5SiJRXZXZMv¯9]�a
MiQRLNO»O_Q\]�OT^4LZhCbZ]�]�f�JHLN]5j_ORbZMi]�X���LZbN]5]_q�SiMPQ\]gJTbgq�J_QCaºjRbNJ_r\h
bN]5r\bN]�XZ]5Q�LNJTLZMiO_QCX�Ò n J_Q\·5h9JH^1]5L�JTSÑ�Pq l t_tRsgÖ�
ÉK[\b!r\bNOFf5]�ay[CbNJ_S
bN]5r\bN]�XZ]5Q�LNJTLZMiO_QdayOF]�X�Q\O_L�¸R[CMvLN]�¯\L*MPQ�LNO2J_QFk�OT^1LZh\]gXY]R�
c�h\]�LNbZ]�].bN]5r\bN]�XZ]5Q�LNJTLZMiO_Q¹M�X,r\bNO_wCJ_w\Sik�LZhC]º�2ORXYL>f�OR��{
�2O_Q»JTQCa¦]�JRXYMiSPkAh9JTQCaySi]�a>r\bNO_jRbNJ_�®bN]5r\bN]�XZ]5Q�L$JHLZMiO_Q¦[CXY]ga
MiQ u�� �µc�kFr\M�f5JTSiSikºJ�r\bZORj_b$JT�ØM�X¢bZ]�r\bN]�XZ]5Q�LZ]gaºJ_X2]gXZXZ]5Q\{
LZM�JTSiSikºJ>ÐeU `y�±` {²]�«yr\bN]�XNXYMiO_QÛÒ Ó�OR·�JCq l t_t�zgÖÑ� n bNJ_QCf$h\MiQ\j
Q\Oyay]gX�O_QdLZh\]4LNbZ]�]�JTbN]KORr9]�bNJTLZO_b$X�q�¤(MPLZh�]gJ_f$h½wCbNJ_QCf$h�w�]�{
MiQ\j½JTQAORr9]�bNJ_QCaV��Ð ]gJ¬p_]�X(J_bZ]ªpHJ_SP[\]gX�XZ[Cf$h,J_X*MPQ\rC[yLKpHJTbNMP{
JTwCSP]gXªO_b�f5O_QCXYLNJ_Q�LNX��½UWQ�O_[Cb�bZ]�r\bN]�XZ]5Q�LNJTLZMiO_Q qVLNh\]�r\bNOyf�]5{
ay[\bN]�X�f5]5bZLNJTMiQ\Sikd^�O_bN� J�LNbZ]�]�wCJRXY]ga,ORQ,LZhC]2f�JTSiSPMiQ\jdh\Mi]5bZ{
JTb$f$hFk�OT^4LZh\]¦r\bZOyf5]�ay[\bN]�X�q¼wC[yL�XZ]�¸�[\]5Q9f�]�X2O_^�f�JTSiSiX¢LZhCJTL
Oyf5f5[\bKJTLK]�JRf$h�Q\Oyay]�M�XK¸�[\MPLZ]�ayMP¨�]�bZ]�QRLKMPQ,�2]gJTQ\MiQ\j¢^�bNO_�
LZhC],XYMiQ\j_Si]AO_r�]5b$JHLNMPORQCX�LZhCJTL�Oyf5f�[Cb¢MPQ�J�^�[\QCf�LZMiO_Q�MiQ�J_Q
` {²]�«yr\bN]�XNXYMiO_Qe��Ï\[\bZLZh\]�bZ�2ORbZ]RqVLZh\]�f�JTrCJ_w\MiSPMPL�k¦O_^�r\bNOyay[Cf�{
MiQ\jª��[\SPLZMir\Si]�MiQCay]�r9]�QCay]5Q�L¼OR[yLZrC[yLNX�JTS�XYOªayM�X�LNMPQCj_[\M�XYh9X
LZhC]
r\bNOyf�]�a\[\bZ]�bN]5r\bN]�XZ]5Q�L$JHLZMiO_Q�^�bZOR�ÜLZhC] ` {Ñ]5«yr\bZ]gXZXZMiO_Q �
c�h\]�SPMiQ\]gJTbKf�JHLN]5j_ORbZkdMiQCf�Si[Cay]gXKrCbZORj_b$JT�ËbN]5rCbZ]gXY]�QRL$JHLNMPORQCX
MiQ�LZh\]½^�O_bN�ØOT^�XZ]�¸�[\]5Q9f�]�X�OT^(LNO_³_]�QCX��,c�h\]5bN]�J_bZ]��¢J_Q�k
^�O_bN�¢X�O_^»SiMiQ\]�J_b<bN]5r\bN]�XZ]5Q�LNJTLZMiO_QCX�XZ[Cf$h JRX�w\MPLY{WX�LNbZMiQ\j�X
ay]gXZf5bZMiw\MiQ\jORr9]�bNJTLZMiO_QCXdJTQ9a�O_r�]5b$JTQ9a\X»Ò n JTQC·5hCJT^�q l t_t��gÖÑq
��J¬p¬J�w�k�LN]�f�Oyay]dÒ Ðe[\³yXZf$h9JTQCaySV]5L�JTSÑ�PqCz m_mRm ÖÑq©O_b4]5pR]5Q,�¢JT{
f$h\MiQ\]¢f�Oyay]AÒ I*O_b$ayMiQ q l tRtTÔ¬Ö²�2UWQ>OR[\b�bZ]�r\bZ]gXY]�Q�LNJHLNMPORQ q©LZhC]
XZ]�¸�[\]5Q9f�]�X*OT^
f5JTSiS�X�¤(MvLNh\MPQ,J¢XZMiQ\j_Si]ªr\bNOFf5]�ay[CbZ]�bN]�XZ]5��wCSP]gX
J¢SiMPQC]�JTbKbZ]�r\bN]�XZ]5Q�LNJTLZMiO_Q q\wC[yL�LNh\]�h\Mi]5b$JTb$f$h\M�f5J_SVQCJHLN[\bZ]�OT^
r\bNOyf�]�a\[\bZ]ªf�JTSiSiX�r\S�J_f5]�X�MPL*O_[yL$XYM�ay]ªOT^1LZh\M�X*f�JHLZ]�j_ORbZkR�
u b$JTr\hy{²wCJRXY]ga u�� XYkyXYLZ]5�¢XebZ]�r\bZ]gXY]�Q�L r\bZORj_b$JT�¢XVJ_X1f�ORSPSi]�f�{
LZMiO_Q9X�O_^¼Q\Oyay]�X4JTQ9a,f�ORQ\Q\]�f�LZMiQ\j�J_bNf�X5�ªÉKQ\]�XZ[Cf$h¦XZkyX�LN]5�
M�X � ´�oªÉØÒ c1]5SiSi]5b�J_QCa��
]�SPO�XYO9q l tRt��gÖ²�¡c�h\] � ´�oªÉ#rCbZO_{
j_b$JT�¶bN]5rCbZ]gXY]�QRL$JHLNMPORQ�M�X!wCJ_XZ]�a�O_Q2J�ayMPbN]�f�LZ]ga�jRbNJ_r\h £T]gJ_f$h
Q\Oyay]2XYr�]�f5Mv¯9]�X�JTQ�J_f§LNMPORQ¦JTQ9a¦J�wCbNJ_QCf$hy{Way]�f5MiXZMPORQ,JTQCa¦MiX
]�¸�[\Mir\r�]�a½¤(MvLNh�J�X�L$J_f$³2JTQCa½��]��2O_bNk_�!´(^ÈLZ]�b*J�Q\Oyay]Kr9]�bY{
^�O_bN�¢X!MvL$XµJ_f�LZMiO_Q qTLZh\](w\b$JTQ9f$hy{²a\]�f�M�XZMPORQ�ay]5LZ]5bN�2MPQC]�X!¤(h\M�f$h
JTb$f�M�X
LNJ_³_]�Q qTLNh�[9X¼ay]5LZ]5bN�2MPQCMPQ\j�LZh\]*QC]�«FL�Q\Oyay]R�3´�Q\OTLNh\]5b
]�«\J_��rCSP]�OT^
J u�� XYkyXYLZ]��±LZhCJTL*[CXZ]�X*J�j_b$JTrChy{Ñw9J_XZ]�a�bN]5r\{
bN]�XZ]5Q�LNJTLZMiO_QdMiX � ORSPM� X � JTb$JTSiSP]�SVo�M�X�LNbZMiw\[yLN]�a u ]�Q\]�LNMif � bZO_{

j_b$JT�2�2MiQ\j>Ò � O_SiMÕq l t_tFÚ5Ö(� � o u���� � ´�X�MiQ,LZhC]�LNbZ]�]�bN]5rCbZ]5{
XZ]5QCJTLZMiO_Q q*QCOFa\]�X½J_bZ]>O_r�]5b$JHLNO_b$X¢O_b�p¬J_SP[C]�X�q*w\[yL � o u��
JTSiSiOH¤*X*LNh\]�QCOFa\]�XKLZOdw9]¢f5O_Q\Q\]gf§LN]�a,MiQ>JdayMibZ]gf§LN]�a,jRbNJ_r\h
¤(MPLZhd^�]5¤�]5b*f5O_QCXYLZb$JTMiQ�LNX��
UWQ¶J_a\a\MvLNMPORQÍLNO�LZh\]gXY]»LNh\bN]5].f5JTLZ]�j_O_bNMi]�X�qKpHJTbNMiO_[CX�O_LZh\]�b
r\bNO_jRbNJ_� bN]5r\bN]�XZ]5Q�L$JHLZMiO_Q9XÜhCJ¬pR] w�]5]5Q [CXZ]�a MiQ u�� �
Ï\ORb»]�«\JT�2r\Si]_q���[Cf$h�¤�ORbZ³¹hCJRX�w9]�]5Q�a\O_Q\]¡¤(MvLNh�bN]5r\{
bN]�XZ]5Q�LNJTLZMiO_QCX<LZhCJTL¶[CXY] j_b$JT�2�¢JTb$X�LNOÙXYLZbN[Cf�LZ[\bN]�rCbZO_{
j_b$JT�¢X�J_QCa¡]5pRO_Si[yLZMiO_QCJ_bZkO_r�]5b$JHLNMPORQCXAÒ ��hCMPjRhCJT��q l t_t���q
��O_Q\j¢JTQ9adÐe]5[\QCjCq l tRt��Fq3Ï\bN]5]5�¢J_Q q l tRt_sgÖ²��´�Q\OTLNh\]5b�MPQy{
LZ]�bZ]gX�LNMPQCj(r\bZORj_b$JT��bN]5r\bN]�XZ]5Q�L$JHLZMiO_Q4M�X��µ[�� X wCJRXY]gaKORQ4^�[\QCf§{
LZMiO_Q9JTS r\bNO_jRbNJ_�2��MiQ\j u�� XYkyXYLZ]��dqC¤(h\Mif$h�jR]5Q\]�bNJTLZ]�X�rCbZO_{
j_b$JT�¢XewCJ_XZ]�aªORQªLZhC]�XZk�Q�L$JH«ªOT^yLNh\]������! "�$#% &#('�Ò �µ[ q l t_tRtgÖÑ�
n [yL!LZh\](rCbZOyf�]gay[\b$JTSFbN]5r\bN]�XZ]5Q�LNJTLZMiO_Q�a\]�XNf�bNMPw�]�a�h\]5bN]�MiX�qTMiQ
J�XY]�QCXZ]_q JdhFk�wCbZM�a,O_^¼LZhC]2LZbN]5]2JTQCa¦LZh\]2SiMPQC]�JTbªbN]5rCbZ]gXY]�Qy{
LNJTLZMiO_QCX��!U²L�h9J_X�JªLNbZ]�]4XYLZbN[Cf§LN[\bN]KwCJRXY]ga¢O_Q½LZh\]4h\Mi]5b$JTb$f$hFk
OT^�r\bNOyf�]�a\[\bZ]2f5J_SPS�X�q1JTQ9a¦]gJ_f$h�r\bZOyf5]�ay[\bN]2MiXªJ�SiMiQ\]�J_b�XY]5{
¸�[\]5Q9f�]4OT^eORr9]�bNJTLZMiO_QCX��*)�J_f$h�ORr9]�bNJTLZMiO_Q�MPQ½LZh\M�X(XY]g¸�[\]5QCf5]
M�XKJ�f5JTSiS3LZOdJTQ\O_LZh\]�b�r\bNOyf�]�a\[\bZ]R�4c�hC]�LZbN]5]�OT^µrCbZOyf�]gay[\bN]
f5J_SPS�X�]�QCa\X�MPQºSP]gJ¬p_]�XªLZhCJTL�JTbN]¢w\[\MiSPLY{²MPQ.rCbZOyf�]gay[\bN]�X�LZhCJTL
bN]5r\bN]�XZ]5Q�LªLZhC]�wCJ_XZM�f¢O_r�]5b$JHLNMPORQCXªOT^*f5OFa\]_q!XY[Cf$h.JRX�JRa\ayMP{
LZMiO_Q>O_b4XY[\w\LZb$J_f§LNMPORQ ��ÉK[\bKrCbZOyf�]gay[\b$JTS1bZ]�r\bZ]gXY]�Q�LNJHLNMPORQAMiX
ay]gXZf5bZMiw9]ga½MiQ��2O_bN]�a\]�LNJ_MPSew9]�SPOH¤ª�
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c�h\],XZOT^ÈL�¤�JTbN]�M�X2r\bNOHpFMiay]gaJRX¢J�SPMiw\b$JTbNk�OT^�Î±bNO_[yLNMPQC]�X��
c�h\]*[9XY]�b�f5J_SPS�X
LNh\]�XZ]*bNO_[yLNMPQC]�X
LNO�XZr9]gf�MP^�k�LNh\]*r\bNO_wCSP]��'LNO
w�]�XZO_Sip_]gaVq¬LZOªf5bZ]gJHLZ]¼LZh\]�MiQ\MPLZM�JTSyr�O_r\[\S�JHLNMPORQ q_J_QCa�LNO4XZr�]�f§{
MP^�kdJRXYr�]�f�LNX(O_^1LNh\]�]5pRO_Si[yLZMiO_Qe�5)
«y]gf�[yLNMPORQdO_^3MiQCayMipFMia\[CJTS�X5q
LZhC](j_]5QC]�LZM�f�O_r�]5b$JHLNMPORQCX!XY[Cf$h2J_X!��[yLNJTLZMiO_Q2JTQCa�f�bNORXNXZOHp_]5bgq
JTQ9a�]5pRO_Si[yLZMiO_Q�J_bZ]�JTSiSRh9JTQCaySi]�a�¤(MvLNh�LNh\]�SiMiw\bNJ_bZk�bNO_[yLNMPQC]�X��
c�h\]([CXZ]5bµf5bZ]gJHLN]�X
J u�� XYkyXYLZ]��¶^�O_b¼J4rCJ_bYLNMif5[\S�JTb
r\bNO_w\Si]5�
wFk½f5J_SPSiMiQ\j2SPMiw\b$JTbNk2^�[\QCf§LNMPORQCX�^�ORb�LZh\]gXY]ªORr9]�bNJTLZMiO_QCX��

F0GIH:JLKMH ��NO�!PQ���$R H PTSU'TRVS:�W'CRXNO�YRZ�Q[�[� &\�R^]_�! ` aS K�b S`cdS b #e�! 
[�Pf]fg�Pf�Yhi'$jÙc�h\M�X�MiQCf5SP[Ca\]�X�XYr�]�f5Mv¯�f5JHLNMPORQ�OT^�MPQCr\[yLNX
J_QCa�OR[yLZr\[\LNX�OT^eLZh\]4LZORry{²SP]�p_]5S�r\bNOyf�]�a\[\bZ]Rq�J_QCadf$hCJTbZ{
JRf§LZ]�bZM�XYLZM�f5X!XY[9f$h2JRX!JTSiSPOH¤�JTw\Si]�w\bNJ_QCf$h\MiQ\j�JTQCa�ay]5r\LZh �

Flk PQ]!cdS b�H RXN HmJ R KMH 'Q' H cn�Y &#e�!RS:] K [MPf]d� H�b #%P H j�c�h\M�XªMiX
ayORQ\]�wFk½rCJRXZXZMPQCj�J�^�[\QCf�LZMiO_QAr�O_MiQ�LZ]5bg�

Fpo [ H �$S q�\_[MPf]�rW H hIs^'[ H �$S J �t]Q[ H PQ�!Ru]!P�'$j¶c�h\M�X¢M�X�ayO_QC]
wFk�r\bNOHpFMia\MPQ\j2J�^�[\QCf�LZMiO_Q�r9ORMPQ�LN]5b*JTQ9a�J_QdJ_bZjR[\�2]5Q�L
SiMiXYL�ay]gXZf5bZMiryLZORb�^�O_b(]�JRf$h�ORr9]�bNJTLZORb��

Fpo [ H �$S q�\�c!�!PTS:]!#('=]�[ H Pf�YRVS K g�[O�YPf�!h H R H P�'Wj,c�h\]�XZ]�rCJT{
b$JT�2]�LN]5b$X�MiQCf�Si[Cay]>MvLN]5�¢XdXY[Cf$hÍJ_X�r�O_rC[\SiJTLZMiO_Q<XZMi·5]_q
��[yLNJTLZMiO_Q�bNJTLZ]gX5qyJTQ9a�O_LZh\]�bNX��

F0vWK S`RS:�!R H [e]Q[�#% "�!RS:] K �WP H �YRVS:] K � KMb�H c!]! &#%RS:] K j



U²LeM�X Mi�2r9ORbYL$JTQ�L LZO(QCOTLZ]µLZhCJTL1J(r\bNO_w\Si]5��{WXYr�]�f5Mv¯�f!O_r�]5b$JHLZORb
f5J_Q.]5Q9f5JTr9XY[\S�JHLN]½JTQFk�JTSij_ORbZMPLZhC�dq!Q\O>�¢JHLYLN]5b�h\OH¤Üf�OR��{
r\Si]�«VqgLZhCJTL3�¢J¬k4w9]�bZ]�SiJTLZ]ga4LZO*LNh\]¼rCbZORw\SP]�� JTL1hCJ_QCaV�3c�h\MiX
M�X1ORQ\]¼O_^\LZhC]�bN]�JRXYORQCXVLNhCJHL u�� M�X!JTQ�JTLYLNbNJRf§LZMip_]¼LZ]gf$h\Q\M�¸R[C]
^�O_b¼LZh\]4r\bNO_w\Si]5�¢X¼¤�]4J_a\aybN]�XNXµJTL�I*U ` c���oKO_�¢JTMiQy{WXYr�]�f5Mv¯�f
³FQ\OH¤(Si]�ayjR]�f�JTQA]gJ_XZMPSik½w�]�MiQCf�Si[Cay]ga�MPQ�LZO½O_[\b u�� XZkyX�LN]5�
wFkALZ[CbZQ\MiQ\j�MPL�MiQ�LZO�O_QC]�O_^¼LNh\]�XZ]¢f�[CXYLZOR��Mi·5]ga¦ORr9]�bNJTLZORbNX��
c�h\] u�� XYkyXYLZ]��Øf�JTQ»LNh\]5Q�2J_³_]�[9XY]�O_^(LZh\]dJTSij_ORbZMPLZh\�
wFk�MiQCf�Si[CayMiQ\j2LZhC]ªO_r�]5b$JHLZORb�MPQdLZhC]ª]5p_ORSPpR]�a½r\bZORj_b$JT�¢X��
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)¼JRf$h,MiQCayMip�M�ay[CJ_S!r\bZORj_b$JT�Ù¤(MvLNh\MiQ¦LNh\]�]�p_ORSPpFMiQ\j½r�O_r\[CSiJT{
LZMiO_QªM�X3ay]�XNf�bNMPw�]�aªJRX J(h\Mi]5b$JTb$f$hFk*OT^yr\bNOyf�]gay[\bN]�X�q�¤(h\M�f$hª¤�]
JTS�XZO�bN]�^�]5b1LZO4J_X1bZOR[yLZMiQ\]gX5�1�>]�ayO4Q\OTL
f5J_SPSRLZh\]gXY]�^�[\QCf�LZMiO_QCX
w�]�f5J_[CXZ]¼LNh\]5k�a\OKQ\O_L
hCJ¬p_]�bZ]5LZ[\bNQ�pHJ_SP[\]gX5�3´*SiS\a\JHL$J\qTw�OTLNh
MiQ\r\[yLªJTQCa�OR[yLZrC[yL�qVJTbN]�rCJRXZXZ]�adLNh\bNO_[\jRhAMvLN]5�¢X�MiQ¦J_Q,JTbZ{
j_[C��]�Q�L*SPM�X�Lg��Ê�]5bN]�JTbN]�XZO_�2]�Mi��r�O_bZLNJ_Q�L(^�]�JHLN[\bN]�X(O_^1LNh\MiX
bN]5r\bN]�XZ]5Q�LNJTLZMiO_Q��

F c�h\]�bZ]ªJ_bZ]4L�¤�O�L�kFr�]�X�O_^3bNO_[yLNMPQC]�X��

��� ]Yh [e]n'TS`R H bNO_[yLNMPQ\]gX(f5J_SPSVO_LZh\]�b(bZOR[yLZMiQ\]�X
��� Ru]!hIS:�¢bNO_[\LZMiQ\]�X¢ayO�QCOTL½f5J_SPS�OTLZhC]5b�bNO_[yLNMPQC]�X�£
LNh\]�XZ]�r\bNOHp�M�ay]KLZh\]�wCJRXYM�f4O_r�]5b$JHLNMPORQCX¼O_^eLNh\] u��
XZkyX�LN]5� �ÕXY[9f$h�JRX(J_a\a\MvLNMPORQ q\XY[CwyLZb$J_f�LZMiO_Q qy]5LNfT� � �

F )�J_f$h bZOR[yLZMiQ\]�hCJ_X�J ^�ORbZ�¢J_S�JTbNj_[\�2]5Q�L�SiMiXYL.¤(MvLNh
J_bZjR[\�2]5Q�LNX<Miay]�Q�LZMP¯C]�a JRX�MiQ\r\[yLgq.O_[\LZr\[yLgq�O_bÍMPQy{
r\[\L��¬OR[yLZrC[yL�����XZ]µOT^�LZh\]gXY]µ^�O_bN�2J_STJTbNj_[\�2]�QRL$X©¤(MvLNh\MiQ
Jªf�JTSiSPMiQ\j�bZOR[yLZMiQ\](��[CX�LµhCO_Q\ORb
LZh\]gXY](U��RÉ�JTLYLZbNMiw\[yLZ]gX5�

F )�J_f$hd^�O_bN�¢JTSeJ_bZjR[\�2]5Q�L(�2J¬kdhCJ¬pR]�J½XYr�]�f5Mv¯C]gaAa\JHL$J
L�kFr�]�O_b�LZh\]�a\JHL$J2L�kFr9]��¢J¬k�w�]�Si]�^ÈL�[\QCXZr9]gf�MP¯C]�a ��U²^
MPLKM�X*Si]�^ÈL4[\QCXZr9]gf�MP¯C]�aVq9LZhC]�a\JTLNJ�L�kFr9]�MiXKay]�LN]5bN�2MPQ\]ga
JTLµbZ[\Q�LZMi�2]�^�bZOR�¶LZhC]*a\JHL$J�L�kFr�](OT^�LZh\]*JRf§LN[CJTS\J_bZjR[y{
�2]5Q�L�LZhCJTL�M�X¼rCJRXZXZ]�a�LNO�LNh\]KbNO_[\LZMiQ\](^�O_b�LZh9JHL¼^�ORbZ�¢J_S
J_bZjR[\�2]5Q�L��

F )�J_f$hºbNO_[\LZMiQ\]��2J¬kºhCJ¬p_]dSPOyf�JTS�LZb$JTQ9XYMi]5Q�L2p¬J_bZM�JTwCSP]gX
LNhCJHL(JTbN]KXNf�ORr9]ga�O_QCSPk2¤(MPLZh\MiQdJ�XYMiQ\jRSP]4MPQFpROFf�JHLNMPORQ¢OT^
LNhCJHL�bNO_[\LZMiQ\]_��Ð Oyf5J_S pHJTbNMiJ_w\Si]�X*JRf5¸�[\MibZ]ªJ�a\JTLNJ�L�kFr�]
ORQ\SPk4JHL bN[\Qy{ÑLZMi�2]_q¬¤(h\]5Q4LNh\]µpHJTbNMiJ_w\Si]
MiX f5bZ]gJHLN]�a4¤(MvLNh
LNh\]�XZJ_�2]KL�kFr�]�J_X(J_Q�MiQCf�OR�2MPQ\j¢J_bZjR[\�2]5Q�L��

F o4JHL$JAMvLN]5�¢X�XY[Cf$h.JRX�J_bZjR[\�2]5Q�LNXªORb�SiOyf5JTS¼p¬J_bZM�JTwCSP]gX
�¢J¬k�w�]ª]5MPLZh\]�b*XZf�JTS�JTb$X�O_b*JTbNb$J¬kFX��

F c�h\]�bZ]ªJ_bZ]�Q\O2j_SiO_w9JTSVa\JHL$J\�

F )�J_f$h,f�OR�2r9O�XYMPLZ]�bZOR[yLZMiQ\]�f�JTSiSiX4J½XZ]�¸�[\]�QCf�]�OT^¼O_LZh\]�b
bNO_[yLNMPQC]�X��I)�J_f$h¦f�JTSiS
��[CXYL�XYr�]�f5Mv^�k¦J_Q�JRf§LN[CJTSµJ_bZjR[y{
�2]5Q�L!SPM�XYL1LNhCJHL!f�O_bNbN]�XZr9ORQCa\XVLNO*LNh\]¼^�ORbZ�¢J_S�J_bZjR[\�2]5Q�L
SiMiXYL¼O_^�LNh\]�f�JTSiSP]ga�bNO_[\LZMiQ\]_�a)¼JRf$h�JRf§LZ[9JTS9J_bZjR[\�2]5Q�L
MiX
]�MvLNh\]5b*J�^�O_bN�¢JTSVJTbNj_[\�2]�QRL�MiQ½LNh\]ªf5JTSiSiMPQ\j�bNO_[yLNMPQ\]RqyJ
SiOyf5JTSCp¬J_bZM�JTwCSP]�OT^�LZhC]*f5JTSiSiMPQ\jªbNO_[\LZMiQ\]_qRO_bµJªf�ORQCXYLNJTQ�Lg�

F c�h\]�bZ]�JTbN]�f�OR�2r9O�XYMPLZ]�bZOR[yLZMiQ\]�X�LZh9JHLªf5JTQ¦w9]�bZ]�[CXZ]�a
��[\SvLNMPrCSP](LNMP�2]gX
¤(MvLNh\MiQ�JKrCbZORj_b$JT�'XYLZbN[Cf§LN[\bN]_�1c�hC]�XZ]
J_bZ]2MiQRLN]5QCa\]�a>LZO,XZ]5bNp_]�LZhC]�XZJ_��]2r\[CbZr�ORXZ]�J_XªJ_[yLZO_{
�¢JHLNMif�JTSiSPk�ay]�¯9Q\]�a»^�[CQCf§LNMPORQCX½�Õ´�o4Ï3X � JRX�ay]gXZf5bZMiw9]ga
wFk½Ó�OR·�J�Ò Ó�OR·�JCq l t_t_Ô¬ÖÑ�

I*O_LZ]�LNhCJHL�LNh\M�X.r\bNO_jRbNJ_��bZ]�r\bN]�XZ]5Q�LNJTLZMiO_Q ]5QCJ_w\SP]gX»LZhC]
�2Oyay]5SiMPQCj�O_^3rCbZORj_b$JT�¢XµLNhCJHL*h9J¬p_]���[\SPLZMir\Si]ªO_[yLNr\[yL$X5�
Ê*]�bZ]�MiX�J½LZ]5«�L�bN]5r\bN]�XZ]5Q�LNJTLZMiO_QAO_^�J½XZMP�2r\Si]�r\bZORj_b$JT���4U²L
M�X*r\bN]�XZ]5Q�LZ]gadMPQ¦J½Î¼{²SiMP³R]�XYkFQ�LNJT«Vq\w\[yL4MvL�M�X*Mi�2r9ORbYL$JTQ�L*LNO
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QF[\��w�]5b�j_]�Q\]5b$JHLNO_bgq_]�QCXY[CbZMiQ\j�LNhCJHL�JTSiS9bN[\QCX�¤�]5bN]�[\Q\M�¸�[\]_�
c�h\]gXY]�bN[\QCX�qH¤(h\MPSi]�Q\OTL
]5«Fh9JT[CXYLZMip_]RqHhCJ¬p_]�r\bNOFa\[Cf�]ga�^ÇJ_MPbNSPk
f�ORQCXZMiXYLZ]�QRL�bN]�XZ[\SvL$X5�¢É�^�f5O_[\b$XY]Rq�LZh\]gXY]2bN]�XZ[\SvL$X4��Mij_h�LªQ\O_L
w�]�JTr\r\SiM�f5JTwCSP]4LZO�J_SPS©L�kFr�]�X�O_^3r\bNO_wCSP]��2X��
xA[Cf$h2O_^�¤(hCJTLµ¤�]�^�OR[\QCa�^�bZOR�°LNh\]�XZ]�LZ]gX�L$X
¤�JRX!]�«yr�]�f§LN]�aV�
Ï\ORb2]�«\JT�2r\Si]_q�¤�]d^�O_[CQCa.LNhCJHL¢S�JTbNj_]�b�r�O_r\[CSiJTLZMiO_QCX2¤�]5bN]
�2O_bN]�XZ[Cf�f�]�XNXY^�[\S
O_Q�J¬p_]5b$JTjR]ªLZh9JTQ»XY�¢JTSiSi]5b�r9ORr\[\S�JHLNMPORQCX5�
n [yLeO_LZh\]�bebN]�XZ[\SvL$X ¤�]5bN]
Q\OTL1]5Q�LZMibZ]�SPk4]�«yr�]�f�LZ]�a �e��]µ^�O_[CQCa
LZh9JHL�JALZO_[CbZQCJ_�2]5Q�L�XZMP·�]�OT^ �AM�X�w�]�LZLZ]�b�LNhCJTQ.J�LNO_[\bNQCJT{
�2]5Q�L�XZMP·�]¢OT^KÚF£
hCOH¤�]�p_]5bªf5O_�2r\Si]�LZ]�SPk�b$JTQCayOR��XZ]5Si]�f�LZMiO_Q
�ÈLNO_[\bNQCJ_��]�Q�LdXZMP·�],OT^ l � ¤�O_bN³FX½XY[\bNr\bNMiXZMiQ\j_Sik¤�]5SiSÑ�'��]
^�O_[CQCa�LNhCJHL(f�bNORXNXZOHp_]5b¼MiX�Q\O_L�ORQ\SPk¢[CQ\Q\]�f5]�XNXZJ_bZkRqRwC[yL�LZhCJTL



MPL�LZ]�QCa\X�LZO�h�[CbYL*LNh\]�XZkyX�LN]5�_� XKJ_w\MPSiMPL�k½LNO�¯CQCa¦XYORSP[yLNMPORQCX��
U²L4J_r\r�]�JTb$X�LNhCJHL���[yLNJTLZMiO_Q¦J_QCa�bN]5rCJ_MPb�� ` ]�f�LZMiO_Q �C� � � JTbN]
LZhC]�L�¤�Od�2J_MPQ�JTjR]5Q�LNXKLZh9JHLªj_]�Q\]5b$JHLN]��2OHp_]���]�Q�LKLNOH¤�J_bNa
JdXYORSP[yLNMPORQ � n OTLNh�J_bZ]�]�XNXY]�Q�LZM�JTS
JTQCa¦Q\]5MPLZhC]5bªM�XK]5¨�]gf§LNMPpR]
¤(MPLZh\OR[yL(LZh\]ªO_LZh\]�b��
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Crossover, Mutation, & Repair
No Crossover
No Mutation
No Repair

Ï3MPjR[\bN] l ��´*p_]�bNJ_j_]2¯\LNQ\]�XNXª^�ORb�^�OR[\b�ayMP¨©]5bN]5Q�L�f�OR��w\MiQCJT{
LZMiO_Q9XeO_^CO_r�]5b$JHLNMPQ\j�rCJTb$JT�2]�LN]5b$X5�1Ï1MPLZQC]�XNX1M�X3J¬p_]5b$JTjR]�a4OHp_]�b
l z m bN[\QCX�^�ORb(]�JRf$hdXZ]�L*O_^1rCJ_bNJ_��]5LZ]�bNX��

Ï3MPjR[\bN]¼ÔC� l XYh\OH¤*X1h\OH¤.ayMP¨©]5bN]5Q�L!f5O_��w\MPQ9JHLZMiO_Q9XeO_^CO_r�]5b$JHLZ{
MiQ\j�rCJTb$JT�2]�LN]5b$X1f�JTQ2JH¨©]�f�L3¯CLZQ\]gXZX��*)�J_f$h�f�[\bNp_]�MiX3LNh\](J¬p�{
]5b$JTjR]�O_^ l z m bZ[\Q9X
OT^9LZh\]�L�¤�O�w9O¬«�rCbZORw\SP]��ËÒ Ó�O_·�JCq l t_t_Ô¬ÖÑ�
ÉKQ\]�XZ]�L*O_^3bN[\QCX�¤�J_X(ayORQ\]ª¤(MPLZhAJTQ�]�¸�[CJ_SVr\bNO_r�O_bZLZMiO_QdOT^
f�bNORXNXZOHp_]5bgq©��[yL$JHLNMPORQ q1J_QCa�bZ]�rCJTMib���´�Q\OTLNh\]5b�XY]5L�OT^�bN[\QCX
¤�J_X4ayO_Q\]�¤(MPLZh¦��[yLNJTLZMiO_Q�JTQCa¦bZ]�rCJTMib�w\[\L�QCO�f�bNORXNXZOHp_]5bgq
JTQCOTLZhC]5b�¤(MPLZh<f5bZO�XZXZOHp_]�b�J_QCa�bN]5rCJ_MPb�wC[yL½Q\O.��[yLNJTLZMiO_Q q
JTQ9a.JTQ\O_LZh\]�b�¤(MPLZhf5bZO�XZXZOHp_]�bªJTQCa���[yLNJTLZMiO_Q�w\[\L�Q\O>bZ]5{
rCJ_MPbg��c�h\]Ar\SiOTL�MiQCayM�f5JTLZ]�X�LNhCJHLdf�bNORXNXYOHpR]5b�h9J_X2Q\O�w�]5Qy{
]�¯�f�M�JTS�]�¨©]�f§L¢JTQ9a»LZh\]dbN[\QCX�¤(MvLNh\O_[yL¢f�bNORXNXZOHp_]5b�JRf§LN[CJTSiSPk
hCJ¬pR]dJ»XZO_�2]5¤(hCJTL¢w9]5LYLZ]�b2¯\LZQC]�XNX¢O_Q�J¬p_]�bNJ_j_]¢LNhCJTQ¡LZhC]
bN[\QCX�¤(MvLNh�f�bNORXNXZOHp_]5bg�ec�h\]KbZ[CQCX¼¤(MPLZh�Q\O���[yLNJTLZMiO_Q�O_b¼QCO
bN]5rCJ_MPbªJTbN]¢f�Si]�J_bZSik,XY]�]5Q�LZO�w�]�XY[CwCX�L$JTQ�LZM�JTSiSik,¤�ORbNXZ]�LZhCJTL
LZhC]ªbZ[\Q9X�MPQ�¤(h\M�f$h�w9O_LZh���[yL$JHLNMPORQdJ_QCa½bN]5r9JTMib*JTbN]K[CXZ]�a �
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´*Q½MP�2r�O_bZLNJTQ�L¼bN]�XZ[\SPLµ¤�JRX
LNhCJHL¼¤�](^�OR[\QCa2LNhCJHL¼OR[\bµr\bN[\Qy{
MiQ\jAO_r�]5b$JHLNMPORQ¦Q\O_L�O_Q\Sik¦J_f�LNX�LNOAf�O_Q�LNbZORS
r\bZORj_b$JT� w\SiORJTL
¤(MPLZh\OR[yL�a\JT�¢J_j_MiQ\jd¯\LZQ\]gXZX�qewC[yL�XYOR�2]�LZMi�2]�X�JRf§L$X4LZOAMi��{
r\bNOHp_]2LNh\]�¯\LNQ\]�XNX�OT^(r\bNO_j_b$JT�¢XªORQ�¤(h\M�f$h�MvL2MiX�JTr\rCSPMi]�aV�
��]�hCJ¬p_]¢ORwCXZ]5bNp_]�a�f5JRXY]gXªMiQ�¤(h\Mif$h»LNh\]�r\bN[\Q\MiQ\jAORr9]�bNJT{
LZMiO_Q>hCJ_X4J_f�LZ]ga,J_X4J¢L�kFr�]�O_^µ��[yL$JHLZMiO_Q¦LZhCJTL4rCbZOyay[Cf5]�XKJ
r\bNO_jRbNJ_�ØLZhCJTL2M�X�XZ[\wCXYLNJ_QRLNMiJ_SPSik.�2O_bN]�¯\L¢LZhCJTL¢LZh\]ArCbZO_{
j_b$JT��LZh9JHL�MvL�X�L$JTbZLZ]�a�¤(MvLNh �
´�L�LNMP�2]�X�qFr\bN[\Q\MiQ\j�hCJRX¼w�]5]�Q
O_w9XY]�bZpR]�aªLNOªr\bNOFa\[Cf�]�LNh\](�2ORXYL
¯\LµMPQ9ayMPpFM�ay[CJ_SCOT^9LZh\]�j_]5Q\{
]5b$JHLNMPORQ �,c�h\M�X�M�X�J_Q.[\Q\]5«yr9]gf§LZ]ga.JTQ9a�MPQ�LNbZMij_[\MiQ\jAbN]�XZ[\SPL
JTQ9a½¤�]�¤(MPSiS w�]ªMPQFp_]gX�LNMPj�JHLNMPQ\j�LZh\M�X(]5¨�]gf§L*MiQ��2O_bN]ªay]�L$JTMiSÕ�
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��]AhCJ¬p_]�MiQCX�LNbZ[C��]�Q�LZ]�aO_[Cb u�� XYkyXYLZ]5��LZO.f�ORSPSi]�f�L¢MPQy{
^�O_bN�¢JHLNMPORQJTw�O_[\L2]gJ_f$hj_]5QC]5b$JHLZ]ga.r\bNO_jRbNJ_�¥a\[\bZMiQ\j�LZhC]
]5pRO_Si[yLZMiO_Q�OT^9LZh\](r�O_rC[\SiJTLZMiO_Q �!c�h\M�X!MPQ\^�O_bN�2JTLZMiO_Q�MPQ9f�Si[Cay]�X
QF[\��w�]5b�JTQCa¦L�kFr9]¢O_^�r\bNOyf�]gay[\bN]�Xªf5J_SPSi]�a qe[CXNJTjR]�O_^�pHJTbNMP{
JTwCSP]gX�J_QCa JTbNj_[\�2]5Q�L$X5q2h\M�X�LNO_bNk¶OT^dj_]5QC]�LZM�fO_r�]5b$JHLZMiO_Q9X
����[yLNJTLZMiO_Q qRf�bNORXNXYOHpR]5bgq�]5LNfT� � qRj_]�Q\]5b$JHLNMPORQ�OT^©f�bN]�JTLZMiO_Q qTJ_QCa
JTQ9f�]�XYLZbNk_�
c�h\]gXY]�a\JHL$J�hCJ¬pR]�r\bNOHp_]�Q¢[CXZ]�^�[\S©MiQ½j_[CMiayMiQ\j�LZh\]�ay]�p_]5SiO_r\{
�2]5Q�L2OT^*LNh\] u�� XZkFXYLZ]����.Ï\O_b�]�«\J_��rCSP]Rq
LZh\]�XYLNJHLNMiXYLZM�f5X
O_Q½LZh\]4[CXZ]�O_^eSPOyf�JTS�p¬J_bZM�JTwCSP]gX�J_QCa�JTbNj_[C��]�Q�LNX���O_LZMipHJHLZ]ga
LZhC]*MP�2r\Si]5�2]�QRL$JHLNMPORQ¢OT^©LZh\]KbZ]�rCJTMib!^�[\QCf�LZMiO_Q½a\]�XNf�bNMPw�]�a2MiQ
` ]gf§LZMiO_Q��C� �C�
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c�h\]da\JHL$JAr\bNOHp�M�ay]ga»w�k�LNh\]½MiQCXYLZbN[\�2]5Q�LNJTLZMiO_Q.ay]gXZf5bZMiw9]ga
MiQ ` ]gf§LNMPORQ<ÔC� �r\bZOHpR]�a�LNOw�]�ayM��¢f5[\SPLdLNO�MPQ�LZ]�bZrCbZ]5LdMiQ
�¢JTQFk,XZMvLN[CJHLNMPORQCX5��c�hCMiX4�2OTLNMPpHJHLN]�a,LZh\]2Mi��rCSP]���]�Q�LNJHLNMPORQ
OT^¼J�pFMiXZ[CJ_SebN]5r\bN]�XZ]5Q�LNJTLZMiO_QAO_^¼r9ORr\[\S�JHLNMPORQCXKJ_QCaAMiQCayMipFMiaF{
[CJ_S r\bNO_j_b$JT�¢X��µc�h\]�XZ]�pFM�XY[CJ_SPMi·�JTLZMiO_QCX(a\O¢Q\OTL�f�JTryLN[\bZ]�J_SPS
J_XZr�]�f§L$X*O_^
LZh\]�r\bZORj_b$JT�¢X(w\[\LK¤�]�hCJ¬pR]ª^�O_[\Q9a�LZhCJTL�LNh\]5k
hCJ¬pR]drCbZOHpFM�ay]�aMPQ�LN]5bN]�XYLZMiQ\j»MPQCXZMij_h�LNX2MiQ�LZO»LZhC]A]5p_ORSP[\LZMiO_Q
OT^3r9ORr\[\S�JHLNMPORQCX5�
ÏCO_b�]�JRf$h½MiQCayMip�M�ay[CJ_SVMPQ�LZhC]4r�O_rC[\SiJTLZMiO_Q q
LZhC]Ap�M�XZ[CJTSiMP·gJHLNMPORQCX�r\bZOHpFM�ay]�MPQ\^�O_bN�2JTLZMiO_Q¡JTw�O_[yL¢LNh\]�¯\LY{
Q\]gXZX�q\JTQCf5]�XYLZbNk_qyr\bNO_jRbNJ_�±X�LNbZ[Cf�LZ[\bN]_q9JTQCadf�OR��r�ORXZMPLZMiO_Q �
��� ]!R H p��LS g�#%P H '
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Ï3Mij_[\bN]�z%� ��M�XZ[CJTSiMP·gJHLNMPORQ½OT^
J�r9ORr\[\S�JHLNMPORQ �

Ï3MPjR[\bN]�z�XYh\OH¤*XKJ�pFM�XY[CJ_SPMi·�JTLZMiO_Q,O_^�J�r�O_rC[\SiJTLZMiO_Q>OT^ l z_s
MiQCayMip�M�ay[CJ_SiX��K´�SvLNh\O_[Cj_h¦bN]5rCbZOyay[Cf5]�a�h\]�bZ]�MPQ>j_bN]5kdSP]�p_]5S�X�q
LZhC](MP�¢JTjR](f�O_Q�L$JTMiQCX!f�O_SiO_b$X1LZhCJTL¼f�ORQ�pR]5kªMi�2r9ORbYL$JTQ�LµMPQ\^�O_bZ{
�¢JHLNMPORQ �C)�J_f$h¦rCbZORj_b$JT�ÙMiX�bN]5r\bN]�XZ]5Q�LN]�aAwFk,ORQ\]�pR]5bZLZM�f5J_S
f�ORSP[C��Qe�»´KX�MPQCa\Mif�JHLZ]ga.MiQ�LZhC]½¯CjR[\bN]_q!LZhCbZ]�]dJRXYr�]�f�LNX�OT^
]�JRf$hrCbZORj_b$JT��JTbN]�bZ]�r\bN]�XZ]5Q�LZ]gaV�<c�h\]A[\rCr9]�b�rCJTbZL�M�X¢J



pFMiXZ[CJ_S bZ]�r\bN]�XZ]5Q�LNJTLZMiO_Q�OT^!LZhC]�OT^!LZhC]�f�ORQ�LZ]5Q�L�O_^!LZh\]�rCbZO_{
j_b$JT��� )¼JRf$h�w\SPOyf$³dOT^¼f5O_SiO_b*MiQ�LZh\M�X4XY]gf§LZMiO_Q,f5O_bNbZ]gXYr�O_Q9a\X
LZO>JAr\bNOFf5]�ay[CbZ]�MiQ�LNh\]�r\bNO_jRbNJ_�d�A´�LNO_�2Mif�bZOR[yLZMiQ\]�X�JTbN]
]�JRf$hjRMPpR]5Q¡J�a\Mv¨©]5bN]5Q�L�j_bN]5k�Si]5pR]5S*J_QCaf5O_�2r�ORXZMvLN]drCbZO_{
f�]gay[\bN]�X¢J_bZ]�J_XNXYMij_QC]�a¡J�f5O_SiO_b�LZh9JHL�MiQCayM�f5JHLN]�X¢J_QCf�]gX�LNbZkR�
UWQ�LZh\]2�2M�a\aySi]�XY]gf§LZMiO_QeqVLZh\]�XZ]�¸�[\]�QCf�]2O_^�j_]�Q\]�LNMif�ORr9]�bNJT{
LZMiO_Q9XVLZh9JHLew\bNO_[Cj_h�L ]�JRf$h4MiQCayMipFMia\[CJTSRMPQ�LZO(]5«yMiXYLZ]�QCf�]µM�X rCbZ]5{
XZ]5Q�LZ]gaV� )�J_f$h�ORr9]�bNJTLZMiO_Q.XZ[Cf$hºJ_X�f�bNORXNXZOHp_]5bgqe��[yLNJTLZMiO_Q q
bN]5rCJ_MPbgq3J_QCa»r\bN[\Q\MiQ\j,M�X�jRMPpR]5Q�JA[\QCMi¸�[\]df�O_SiO_bg�AÏ3MPQCJ_SPSik_q
LZhC]�SiOH¤�]5b4r9ORbYLNMPORQ¦OT^�LZh\]�Mi�2J_j_]�r\bN]�XZ]5Q�LNX�J�Q\O_bN�¢JTSiMP·�]�a
pFMP]�¤�OT^1LZh\]4¯\LNQ\]�XNX�OT^e]gJ_f$h�MPQCa\MPpFM�ay[CJTSÑ�
UWQ�Ï3Mij_[\bN]ªzyqFLZhC]
MiQCayMip�M�ay[CJ_SiX�hCJ¬pR]*w9]�]5QCX�XZO_bZLZ]�a2wFk�¯\LNQ\]�XNX¼¤(MPLZh½LZh\]K�2ORXYL
¯\L*MiQCayMipFMiay[9JTS�X(O_Q�LZh\]ªSi]�^ÈLg�
c�h\]gXY]dpFMiXZ[CJTSiMi·�JHLNMPORQCX�h9J¬p_]½w�]5]�QºrCJ_bYLNMif5[\S�JTbNSPk»[CXZ]�^�[\S�MiQ
jRJ_MPQCMPQ\j>MPQ9XYMij_h�LNX�MiQRLNO,LNh\]�r\bZ]gXY]�bZpHJTLZMiO_Q.JTQ9a�SPO�XZX�OT^4ayMv{
p_]�bNXZMPL�k½MiQAr9ORr\[\S�JHLZMiO_Q9X5�(UWQ,Ï3Mij_[\bN]�z2¤�]�f5J_Q,XY]�]ªj_bNO_[\r9X
OT^�r\bZORj_b$JT�¢X�LNhCJHLªJTbN]�f�Si]�J_bZSik�bZ]�SiJTLZ]gaAwFk�XYLZbN[Cf�LZ[\bN]�J_QCa
JTQ9f�]�XYLZbNk_�¹Ï3MPjR[\bN] �.XYhCOH¤*X�LZh\]�XZJ_��]Ar�O_rC[\SiJTLZMiO_Q�JTL½J
S�JHLZ]�b�XYLNJ_j_]�O_^*]5p_ORSP[\LZMiO_Q ��c�h\]½SiORXNX�O_^�ayMPpR]5b$XYMPL�k�MiX�]5pFMP{
ay]�QRLg�>´�SP�2ORXYL�J_SPS��2]5��w�]5b$X�O_^(LZh\]�r9ORr\[\S�JHLNMPORQºJTbN]�ay]�{
bNMPpR]�a�^�bZOR�'ORQ\SPk�L�¤�O�J_QCf�]gX�LNO_b$X5�3Ï\[\bZLZhC]5bN��ORbZ]Rq_MPL¼M�Xµf�Si]�J_b
LZh9JHL��2J_QFk�MiQCayMipFMia\[CJTS�X�XZhCJ_bZ]*M�ay]�QRLNMif�JTS©j_]�Q\]�LNMif�h\M�X�LNO_bNMP]gX
LZhCbZOR[\j_h¢JTrCr\bZO¬«yMi�¢JHLZ]�SPkªh9JTSP^©O_^9LNh\]�ay[CbNJTLZMiO_Q�OT^©LZh\](]�p_O_{
Si[yLZMiO_Q q1XY[\jRj_]gX�LNMPQ\jdJ½f5O_�2�2O_Q>J_QCf�]gX�LNO_bK^�bZOR�#LZhCJTLªj_]5Q\{
]5b$JHLNMPORQ ��ÐeOFO_³FMPQCj�JHL(LZhC]�f�OR��r�ORXZMPLZMiO_QAOT^3LZhC]�r\bNO_j_b$JT�¢X�q
MPL�MiXKJTS�XYO¢]gJ_XZk�LNO½XY]�]�S�JTbNj_]�XZ]5j_�2]�QRL$X(OT^!LNh\]�r�O_r\[\S�JHLNMPORQ
¤(MPLZh\MiQ�¤(hCMif$h�JTSiSy��]���w�]5b$X3hCJ¬p_]�p_]5bNkªXYMi�2MPS�JTb
XYLZbN[Cf§LN[\bN]�X��
´�X�J2bZ]gXY[\SPL*OT^3LZhC]�XZ]ªp�M�XZ[CJTSiMP·gJHLNMPORQCX5qy¤�]4^�]5]�S LZh9JHL*SiORXNX�OT^
ayMip_]�bNXZMvL�kRqgJRX MiSPSi[CXYLZb$JHLN]�aªXZO*aybNJ_�¢JHLZM�f5J_SPSik�MiQ�Ï3Mij_[\bN]L�\q¬f5J_Q
w�]KJªXZ[\wCXYLNJTQ�LNMiJ_SCr\bNO_w\Si]5���!c�h\]�¸�[CJ_SPMPLNJTLZMip_]�JRXZXZ]�XNXY�2]�QRL$X
OT^3LZhC]�r9ORr\[\S�JHLNMPORQdpFM�J2pFMiXZ[CJTSiMi·�JHLNMPORQ�h9J_X(�2OTLNMPpHJTLZ]�a�J_QCa
M�X�j_[\M�ayMiQ\j¢O_[\b(]5¨�ORbYL$X�MPQ�LZhCMiX*J_bZ]gJ\�

Ï3MPjR[\bN] �e��´ r9ORr\[\S�JHLNMPORQ�XZh\OH¤(MiQ\jAJdXZ[\wCXYLNJ_Q�LZM�JTS
SiORXNX�OT^
ayMip_]�bNXZMvL�kR�
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ÉK[\b u�� XYkyXYLZ]��dq_wCJ_XZ]�a�O_Q2J�rCbZOyf�]gay[\b$JTSFr\bNO_jRbNJ_� bN]5rCbZ]5{
XZ]5Q�LNJTLZMiO_Q qFr\bNOHpFMiay]gX¼J�^�O_[\Q9a\JHLNMPORQ½O_Q�¤(h\M�f$h½¤�]4J_bZ]4f�O_Q\{
LZMiQF[\MiQ\j½LNO½w\[CMPS�aV��c�h\]�bZ]�JTbN]��¢JTQFkAayMPbN]�f�LZMiO_QCXKMiQ¦¤(h\M�f$h
¤�]½¤�O_[\S�a�SiMP³R]½LNO¦]�«FLN]5QCa.LZh\]�XYkyXYLZ]��d�»��]�MiQ�LZ]�QCaVq
^�ORb
]�«\J_��rCSP]Rq9LNO�rCbZOHpFM�ay]�j_bN]�JTLZ]�b �C]5«FMiw\MiSPMPL�kAMiQ,LZhC]�LNh\]�rCbZO_{
j_b$JT�¶XYLZbN[Cf§LN[\bN]�X!JTSiSPOH¤�]�a �!ÉKQ\]�r9O�XZXZMiw\MPSiMPL�kªMPQ�LZh\M�X
JTbN]�J�MiX
LZO�J_SPSiOH¤J_Q2MPQCa\MPpFM�ay[CJTSC¤(MvLNh\MPQ�LNh\]*r�O_r\[\S�JHLNMPORQ�LZO�f�ORQCXZMiXYL
OT^eJ�j_bNO_[\r¢O_^ r\bZORj_b$JT��w\bNJ_QCf$h\]gX5�!c�h\]�rCbZORj_b$JT�¢X!¤(MvLNh\MiQ
Jdj_bNO_[\r¦¤�OR[\Sia�f�O_{Ñ]�p_ORSPpR]�JTQ9a,MPL�¤�OR[\Sia¦w9]2LNh\]2bZ]gXYr�O_Q\{
XZMPw\MiSiMvL�k�OT^�LZhC]�¯\LNQ\]�XNX�]�p¬J_SP[9JHLZORbªLZO>JTr\r\Sik>LZh\]���[\SPLZMir\Si]
w\b$JTQCf$hC]�X�MPQAf5O_QCf5]5bZL�LNO�LZh\]�ay]gXYMibN]�a�r\bZORw\Si]5���
´*QCOTLZhC]5b¼J_bZ]gJ�LNhCJHLµ¤�](¤�O_[\S�a�SPMi³_]�LNOª]5Q\hCJ_QCf�]*J_QCa�MPQFpR]�XY{
LZMijRJTLZ]�MiXeLZhC]�[9XY]�OT^9aCJHLNJ*L�kFr9]gX5�µÉK[\b3r\bZORj_b$JT�¹X�LNbZ[9f§LZ[CbZ]gX
]5Q9JTw\Si]�[9X3LZO�j_Mip_]�a\JHL$J�L�kFr�](JTQCa�XZf�JTS�JTb'�HJTbNb$J¬k�JHLZLZbNMPw\[\LZ]�X
LZO,aCJHLNJ�MPLZ]��¢X�MiQ>LNh\]�r\bNO_jRbNJ_�¢X5� n [yL�LNh\M�XªMiX�Jd^�]�JHLN[\bN]
OT^�LZh\]»XYkyXYLZ]�� LZhCJTLdbN]5�¢JTMiQCXdS�JTbNj_]5Sik¡[\Q\]�«yr\SiO_MPLZ]ga<J_QCa
[\Q\]5«yr\SPORbZ]gaV�,Ï3MPQ9JTSiSPkRq3¤�]�MiQ�LZ]5Q9a»LZO¦a\O¦XY[CwCX�L$JTQ�LZM�JTS�ay]�{
p_]�SPORr\�2]5Q�L�MPQ�LZh\]ªJ_bZ]gJ_X�OT^1ayMip_]�bNXZMPL�k2J_QCa�rCJTb$JTSiSP]�SPMi·�JTLZMiO_Q
J_X(a\]�XNf�bNMPw�]�a�MPQdLNh\]�^�O_SiSPOH¤(MiQ\j¢XZ]�f§LNMPORQCX��
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oKMPpR]5b$XYMPL�k±MiX<f�O_Q9XYM�ay]5bN]�aÜLZO w�]°JTQÙMP�2r�O_bZLNJTQ�L�^ÇJ_f�LZORb
MiQ�LZh\]ÙXY[9f5f�]gXZX'OT^�r\bNO_jRbNJ_� ]�p_O_Si[yLNMPORQ Ò Ó�OR·�J\q l t_tRz�q
n JTQ\·�hCJH^3]�L�J_SÕ�iq l tRt_sgÖ²�µÐeJTQCjRayORQ�MiQ�rCJTbZLZM�f�[\S�JTb�hCJRX(ayO_QC]
JTQA]5«FLZ]5Q9XYMip_]ªMiQFp_]�XYLZMijRJTLZMiO_Q�MiQRLNO¢LZhC]�[\QCay]�bZSikFMPQCj��2]�f$hCJT{
Q\M�XY�¢X�LNhCJHL(JH¨©]�f�L(a\MPpR]5b$XYMPL�k�JTQCa½hCJ_X�r�]5bZ^�O_bN�2]�a½XYLNJTLZM�X�LNMv{
f5J_S JTQCJ_SPkyXZ]�X�OT^
J_f�LZ[CJ_SV]5pRO_Si[yLZMiO_QCX�Ò ÐeJ_Q\jRayORQ q l tRt_sgÖ²�
c�h\]¢pFM�XY[CJ_SPMi·�JTLZMiO_QCX�ay]gXZf5bZMiw�]�a�MPQ ` ]gf§LNMPORQ�Ô9� Ô�hCJ¬pR]�rCbZO_{
pFMia\]�a�MP�2r�O_bZLNJTQ�Lµ¸�[CJTSiMPLNJHLNMPpR]�MPQy^�ORbZ�¢JTLZMiO_Q�ORQ�LNh\](r\bN]�XZ]5bZ{
pHJHLNMPORQ�JTQCa�SiORXNX¢OT^�ayMip_]�bNXZMPL�kºMiQ�]5p_ORSPpFMiQ\j»r9ORr\[\S�JHLNMPORQCX5�
ÉKQ>LZh\]2wCJRXYM�X4OT^¼LNh\]�XZ]2pFMiXZ[CJTSiMi·�JHLNMPORQCX�qV¤�]�hCJ¬p_]�w�]�f�OR�2]
f�ORQFp�MiQCf5]�a�LZhCJTL¼SPO�XZX!O_^ ayMPpR]5b$XYMPL�k�M�XµJªf�bNMPLZM�f5JTSyM�XNXY[\](MiQ2LZhC]
^ÇJTMiSi[\bZ]2O_^ u�� bZ[\Q9X5� n [yLª¤(MvLNh\O_[yL�Jd�2O_bN]�¸�[CJ_Q�LZMPLNJHLNMPpR]
�2]�JRXY[\bN]2OT^*ayMip_]�bNXZMvL�kRq ¤�]¢¤(MPSiS¼hCJ¬pR]¢ayM ��f5[\SvL�k»J_XNXZ]�XNXYMiQ\j
LZhC]�XY[Cf�f�]gXZX�O_^3JTQFk�]5¨�ORbYL�LNO¢r\bZ]gXY]�bZpR]4a\MPpR]5b$XYMPL�k_�
��]¶hCJ¬p_] w9]�j_[\QÙMi��rCSP]���]�Q�LZMiQ\j±J a\MPpR]5b$XYMPL�k±�2]�J_XZ[\bN]
wCJRXY]ga¶O_Q J�LNh\]�2]gJ_XZ[\bZ]��2]5Q�L>O_^�XYMi�2MPS�JTbNMPL�k w�]�L�¤�]5]�Q
rCJ_MPb$X O_^\r\bZORj_b$JT�¢XVMiQ�LNh\]¼r�O_r\[CSiJTLZMiO_Q �1�>]�JTbN]µ[CXZMPQCjKÐ ]�p�{
]5Q9XYh�LZ]�MPQ¡O_b2]gayMvL�ayM�XYLNJTQ9f�]»Ò ` J_Q\³_O_¨¦JTQCadÓ�bN[CXY³HJ_SÕq l t_s��gÖ
J_XKLNh\MiX��2]gJ_XZ[\bZ]�OT^�XZMi��MiS�JTbNMvL�kR��c�h\M�XK�2]gJ_XZ[\bZ]�¤�J_XK[CXY]ga
wFkªÉC� �(]�MPSiSPk2Ò ÉC� �(]�MPSiSik_q l t_t�Ú5ÖFJ_X1J�LZOFO_S_^�O_b1[\QCay]�bNXYLNJ_QCayMiQ\j
LZhC]µ]�¨©]�f�L1OT^\f5bZO�XZXZOHp_]�b9ORQªr9ORr\[\S�JHLZMiO_QªayMip_]�bNXZMPL�k_�3ÉC� �(]5MiSiSPk
ay]gXZf5bZMiw9]gX©L�¤�O*ayMPpR]5b$XYMPL�k*�2]�JRXY[CbZ]gXVwCJ_XZ]�a4ORQ4]gayMPL1ayM�X�L$JTQCf5]
� n U²{ � É � ayM�X�L$JTQCf5]_q�J_QCa n U²{ � ÉªÉ4ÐÍayM�X�L$JTQCf5] � LZh9JHL�JTbN]
wCJRXY]ga�ORQ�LZhC]*XY]�SP]gf§LZMiO_Q�OT^©JKXZ�¢JTSiSyQF[\��w�]5b
O_^9MiQCayMip�M�ay[CJ_SiX
^�bNO_� LZhC]�f5O_SiSP]gf§LNMPORQ½OT^3w9]gX�L(MiQCayMipFMiay[9JTS�X�J_QCadf5JTS�f�[CSiJTLZMiQ\j
ayM�X�L$JTQCf5]�XK^�bNO_�#LZhC]�XZ]�MiQCayMipFMiay[9JTS�X�LNO�O_LZh\]�b���]���w�]5b$X4OT^
LZhC]�r�O_r\[\S�JHLNMPORQ �3�>]4JTbN](MP�2r\Si]5�2]5Q�LNMPQ\j�LZh\]gXY]���]5LZbNMif�X¼JRX
¤�]5SiS J_X(JTQCOTLZhC]5b(OT^3O_[\b(OH¤(Q�ay]gXYMij_Q �



��]�XZh\OR[\Sia�Q\OTLN]�LZhCJTL3OR[\b!r\bZOyf5]�ay[\b$JTS�r\bNO_jRbNJ_� bN]5rCbZ]gXY]�Qy{
LNJTLZMiO_Q�r\bN]�XZ]5Q�LNX(J�^�]�¤¹r\bZORw\Si]5�¢X�MPQdLNh\]�Mi��rCSP]���]�Q�LNJHLNMPORQ
OT^�LZh\]�JTSij_ORbZMPLZhC��^�ORbdf�JTS�f�[\S�JHLNMPQCj]gayMvLAayM�X�L$JTQCf5]_�ÙÉK[Cb
f�OR�2r9O�XYMPLZ]�Q\Oyay]gX(JTQCa½LZh\]ªMiQy^�ORbZ�¢JHLNMPORQ�f5O_Q�LNJ_MPQ\]ga½MiQ�JTbZ{
j_[C��]�Q�L¼SPM�XYLNX¼a\O�Q\OTL�]�J_XZMiSPk�¯\L¼LNh\]�XNf$h\]5�2]�X�ay]�XNf�bNMiw9]ga�wFk
` J_Q\³_O_¨»J_QCa,Ó�bN[CXY³HJ_S�Ò ` JTQ\³ROT¨¦J_QCa�Ó�bN[CXZ³HJTSÑq l t_s��gÖÑ�4��]
JTbN]>JRa\aybN]�XNXYMiQ\j�LNh\M�X�rCbZORw\SP]�� wFk�XZMi��rCSPMP^�kFMPQ\j¡LNh\]>bN]5r\{
bN]�XZ]5Q�LNJTLZMiO_Qºw�]�^�ORbZ]�f5J_Sif5[\S�JHLZMiQ\j>LZh\]�]gayMvL�ayM�XYLNJTQ9f�]_�¡��]
XZMP�2r\Sik�bN]5j�JTb$a�]gJ_f$h2r\bNO_j_b$JT�°JRXµJªXYLZbNMPQ\j�O_^�LNO_³R]5QCX�£_]gJ_f$h
LZOR³_]�Qdf5O_bNbZ]gXYr�O_QCaCXµLNO�J�rCbZOyf�]gay[\bN]KMiQdLZh\]ªrCbZORj_b$JT���3´�SPS
f�OR�2r9O�XYMPLZ]4r\bNOFf5]�ay[CbZ]gX�J_bZ]KbZ]�r\bN]�XZ]5Q�LZ]ga�wFk2LZh\]ªXNJT�2]4LZO_{
³_]�Q q2JTQCa¶]gJ_f$h'JTLZOR��M�f�^�[CQCf§LNMPORQ'M�X¦bN]5r\bN]�XZ]5Q�LN]�a¹wFk¶J
[\Q\M�¸�[\]�LZOR³_]5Qe�2c�hC]5k¦J_bZ]2JTbNbNJ_Q\j_]gaAMiQ>]5«F]gf�[yLNMPORQ>ORbNa\]5bg�
)¼a\MvL¼ayM�XYLNJTQ9f�]*w�]�L�¤�]5]�Q�L�¤�Oªr\bNO_jRbNJ_�2X3M�X!LZhC]5Q�f�OR�2r\[yLZ]ga
wFk2LZh\]ªf5O_QFp_]�QRLNMPORQCJTS�JTSij_ORbZMPLZh\� ^�ORb�f�JTS�f�[\S�JHLNMPQCj�]gayMvL(ayM�X�{
LNJ_QCf�]dw�]�L�¤�]5]5QºL�¤�O»XYLZbNMPQ\j�X5��´�SvLNh\O_[\jRh.LNh\MiX¢J_r\r\bNORJRf$h q
OT^�f�OR[\bNXZ]_q a\MiXNf5J_bNa\X4SiOTL$X�OT^�MiQy^�ORbZ�¢JHLNMPORQ q MPL�JTS�XYOdbN]�LNJ_MPQ9X
J�j_bN]�JTL2ay]gJTS(O_^4MiQy^�O_bN�¢JHLNMPORQJTw�O_[\L¢LZh\]AXYLZbN[Cf§LN[\bZ]AJ_QCa
f�ORQ�LZ]5Q�L4OT^
]�JRf$h,r\bNO_j_b$JT������]�w�]5SiMP]�p_]�LZhCJTL�LZhC]�XZMP�2r\SiMv{
¯9f�JHLZMiO_QdOT^3LZhC]�a\JHL$J2JTQCa�LZhC]ªbZ]gXY[\SPLZMiQ\j¢XZMP�2r\SiMv¯�f5JHLNMPORQ�OT^
LZhC]�J_SPjRO_bNMvLNh\�#¤(MPSiS!j_Mip_]�[9XKJdayMip_]5b$XZMvL�kd�2]�J_XZ[\bN]�LNhCJHL�MiX
w�OTLZh�[CXZ]�^�[CSeJTQCa�bN]�J_XZO_Q9JTw\Sik¢]�JRXYk¢LNO¢f�O_�2r\[\LZ]_�
��]�J_bZ]4JTS�XYO�r\[\b$XY[CMPQ\j2JTQCOTLZhC]5b(JTr\rCbZO�J_f$h2LZO�jRJ_[\j_MiQ\j�ayMv{
p_]�bNXZMPL�k»LZhCJTL2M�X2wCJRXY]ga.O_QLZb$J_f$³FMiQ\j,LNh\]AJTQCf5]�XYLZbNk�OT^4MPQy{
ayMipFMiay[9JTS�X5�¶ÉK[\b�MiQCX�LNbZ[C��]�Q�LNJHLNMPORQ�]5QCJ_w\SP]gX2[CX�]gJ_XZMPSik�LNO
ay]5LZ]5bN�2MPQC]�h\OH¤¶�¢JTQFk�JTQCf5]�XYLZORbNX*^�bZOR�ÙJ½j_Mip_]5QArCbZ]�p�MiO_[9X
j_]�Q\]5b$JHLNMPORQ¦JTbN]�bN]5rCbZ]gXY]�QRLN]�aAMiQ>LZh\]¢f�[CbZbN]5Q�LKr�O_rC[\SiJTLZMiO_Q �
��]½w�]5SiMP]�p_]¢LNhCJHL2ayMPpR]5b$XYMPL�k¦M�X�SPMi³_]�SPk>LZO,w�]½w�]�LZLZ]�b�¤(h\]�Q
�2O_bN]KMiQCayMipFMia\[CJTS�X�hCJ¬p_]�ay]�XNf�]�QCa\J_QRL$X�MPQ�XY[CwCXY]g¸�[\]5Q�L�j_]5Q\{
]5b$JHLNMPORQCX��1U²^VLNh\MiX�M�X�XZOCq_LZh\]�Q�LZhCMiX��2]�J_XZ[\bN]5�2]5Q�LµO_^eJTQCf5]�XY{
LZbNk½f5O_[\S�adr\bZOHpR]4J�r�OH¤�]�bY^�[CSVMPQCa\Mif�JHLZORb(OT^!ayMPpR]5b$XYMPL�k_�

� =�� �5;�<=; � ��� �5@��L; Ai@��


��]�JTbN]µr\S�JTQCQ\MPQCj(LZOKrCJTb$JTSiSP]�SPMi·5]
OR[\b u�� XYkyXYLZ]5� [CXZMPQCj*LZhC]
J_XZkFQCf$h\bNO_Q\OR[CX�MiXZS�JTQCa �2Oyay]5S�Ò n ]5QCQ\]�LZL*UYUYU�]5L�JTSÑ�Pq l t_t_tFq
´*Q9aybZ]�J_QCadÓ�O_·�JCq l t_t��gÖÑ� ÏCO_b�r9ORbYL$JTw\MiSPMPL�k¶JT�2O_QCj�LZhC]
pHJTbNMPOR[CX¦f5O_�2r\[yLNMPQCj<r\S�JHLZ^�O_bN�2X�JHL»I*U ` c�q�¤�]J_bZ].w9J_XY{
MiQ\jAO_[\bªr9JTb$JTSiSP]�SPMi·�JTLZMiO_Q¦ORQ¦LNh\]½xA]gXZXNJTjR] � JRXZXZMiQ\j�UWQ�LN]5bZ{
^ÇJ_f5]>�Õx � U � Ò x � U�ÏCO_bN[\��q l t_tRsgÖÑ��x � U�M�X�J_Q.MiQCay[CXYLZbNk�{
XYLNJTQ9a\JTb$a�SiMPwCbNJ_bZk2OT^3�2]�XNXZJ_j_]�r9J_XNXYMiQ\j�bZOR[yLZMiQ\]�X�J¬pHJTMiS�JTw\Si]
O_QAJ�¤(M�ay]�pHJTbNMP]5L�k�OT^!r\S�JHLZ^�O_bN�2X��
��MPLZh�LZhC]�ay]�¯9Q\MvLNMPORQ�OT^
LZhC]�UWQ�LZ]�bZORr9]�bNJ_w\SP]�x � U(X�L$JTQCaCJTb$a�Ò u ]5ORbZjR]�]�L*JTSÑ�Pq�z m_mRm ÖÑq
¤�]�JTQ�LNMif5MPrCJTLZ]
LNhCJHL3MvL3¤(MPSiS�w9]�MPQ9f�bN]�J_XZMiQ\j_Sik*^�]gJ_XZMPw\Si]µLNO�ayM�X�{
LZbNMiw\[yLZ]½O_[\b u�� bN[\QCX�J_f�bNORXNX4h\]�LN]5bNO_jR]5Q\]�O_[CXªf5O_SiSP]gf§LZMiO_Q9X
OT^!�¢J_f$h\MiQ\]gX5�
c�h\]µbN]5S�JHLNMPpR]5SikKf5O_�2r\Si]�«ªa\JHL$J(X�LNbZ[Cf�LZ[\bN]�X [CXY]gaªMiQªO_[\b rCbZO_{
f�]gay[\b$JTS
bN]5r\bN]�XZ]5Q�L$JHLZMiO_Q�f�OR[\Sia>�¢JT³R]�r9J_XNXYMiQ\jdMPQCa\MPpFM�ay[CJTS
r\bNO_jRbNJ_�2X3pFM�Jªx � U!ayM��¢f5[\SPL��µc�h\M�X
r\bNO_w\Si]5��MiX¼J_a\aybN]�XNXZ]�a
wFk ´�[yLZO�x,JTr J_QCa&´*[yLNORÐ MiQ\³ÛÒ u OR[HÌ�O_Q�]5L�JTSÑ�Pq l t_t_sFq
xAM�f$h\]5S1JTQCado�]�pHJTQ\]�k_q9z m_m_m Ö²� c�h\]gXY]x � U²{²wCJ_XZ]�a LNOFO_S�X
¤�]5bN]¦ay]5pR]5SiO_r�]�a�JTL�I*U ` c#LZOº^ÇJ_f�MiSiMvL$JHLZ]¦LZh\]>rCJ_XNXZMPQ\jºOT^
f�OR�2r\SP]5«�Î<a\JHL$J�XYLZbN[Cf�LZ[\bN]�X��

´*[\LZORx¦JTrAM�X�J2LNO�ORSVLZh9JHL4J_[yLZOR�¢JHLZ]gX�LZhC]�r\bNOFf5]�XNX(OT^µf5bZ]5{
JHLNMPQCj�a\JHL$JH{ÑL�k�r�]�X(^�O_b*[CXZ]�¤(MPLZh,x � U§q9J_QCa�´*[yLNORÐ MiQ\³d]5Qy{
JTwCSP]gX�LZh\]AXZ]5QCayMiQ\j»OT^4LZhC]�XZ] ��]Yh [e]n' H�b a\JHL$JH{ÑL�kFr9]gX¢f�O_Q\{
LNJ_MPQCMPQ\j¡r�O_MiQRLN]5b$Xd[CXYMiQ\j�x � U½p�M�J¡XYMi�2r\SP]»SiMPwCbNJ_bZk�f5J_SPS�X��
´*SiSex � U�a\JTLNJ�L�kFr9]�f5bZ]gJHLZMiO_QeqFaCJHLNJ�rCJRf$³FMPQ\j9qF[\Q\rCJRf$³�MiQ\j9q
JTQ9a�r9ORMPQ�LN]5b�bN]�^�]�bZ]�QCf�MiQ\j¦J_QCa.ay]�bZ]5^�]5bN]5QCf5MPQCjAMiX�hCJTQ9aySP]ga
JT[\LZO_�¢JTLZM�f5JTSiSik_��ÉKQ\]2O_^¼LZhC]�S�JTbNj_]�w9]�Q\]�¯CLNX�OT^�´*[yLNORx,J_r
JTQ9aA´*[yLNORÐ MiQ\³dMiX*LZhCJTLKf$hCJ_Q\j_]gX�LZO½aCJHLNJ½X�LNbZ[Cf�LZ[\bN]�X(LZhCJTL
�2MPjRh�L4Oyf5f5[\b4^�bZOR� r\bNO_w\Si]5�#LNO�r\bNO_wCSP]�� ayO�QCOTL�bZ]g¸R[CMPbN]
bN]�f�OyayMiQ\j9��c�h\]�XZ]�LZOFO_S�X�j_bN]�JTLZSik¦XYMi�2r\SiMv^�k¦LZh\]¢rCJRXZXZMiQ\j�OT^
O_[Cbµr\bNOFf5]�ay[CbNJ_SPSik�ay]5¯CQ\]�a�r\bNO_jRbNJ_�¢X
JT�2O_Q\j�r\bNOyf�]gXZXZ]�X!MiQ
J�rCJTb$JTSiSi]5SVr\bNOyf�]�XNXZMPQ\j�]5QFpFMibZORQ\�2]5Q�L��
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��]�¤�O_[\S�a�SPMi³_](LNO�J_f$³FQ\OH¤(Si]�a\j_]�pHJTSi[CJTw\Si]*MiQ\r\[yL�JTQCa¢XZ[\ry{
r�O_bZL¢^�bZOR� n JTbNwCJTb$J.Î�[yLZhCMPSiSKJ_QCap�_ORh\Q�Ê*]5¤�]�X�q(JTQCa¯\{
QCJ_QCf�M�JTS XZ[\r\r�O_bZL(^�bZOR�±LZhC]�I*U ` c ´�aypHJ_QCf�]gadc1]�f$hCQ\O_SiO_jRk
r\bNO_jRbNJ_�d�e�>]�¤�OR[\S�a�JTS�XZO*SPMi³_]�LZOKLZh9JTQ\³ n MiSPSyÐeJ_Q\jRa\O_Qª^�ORb
h\M�X(Mi��r�O_bZLNJ_Q�L(XZ[\jRj_]�XYLZMiO_Q9X¼^�ORb(MP�2r\bNOHpFMPQCj�LNh\MiX*rCJTr�]5bg�
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Ò ´*QCaybN]�JTQ9a�Ó�OR·�J\q l t_t��TÖ�´�QCaybN]_q�o��KJ_QCaÍÓ�OR·�JCqB�9� �ª�
� l tRt�� � ��´ÙrCJTb$JTSiSP]�S�Mi�2r\Si]5�2]5Q�LNJTLZMiO_Q¡OT^�jR]5Q\]5LZM�f½rCbZO_{
j_b$JT�2�2MPQ\j�LNhCJHL½JRf$h\MP]�p_]gX¢XY[\r�]5bZ{²SPMiQ\]�J_b¢r9]�bY^�ORbZ�¢J_QCf�]R�
UWQ k Pf]��dj vTK R H P K �YRVS:] K �Y � ] K qWjE] K�k �YPf�! ` H  � KMb-G SU'Ts
RVPTS:r$#%R H�b k Pf]�� H '�'�S K g�� H �QN K S��$# H ' � K�b � [�[M S:�Q�YRVS:] K '§qp_O_Si[\�2]�UYUZU§q\rCJTjR]�X l_l ����� l_l Ú¬Ô9�FÎ ` � )�´��

Ò ´*Q\jR]5SiMPQ\]Rq l tRt_sTÖ4´*QCj_]5SiMiQ\]_q � � �9��� l tRt_s � �dx,[\SvLNMPrCSP]�MPQy{
LZ]5b$J_f�LZMiQ\j'rCbZORj_b$JT�¢X$� ´ bZ]�r\bN]�XZ]5Q�LNJTLZMiO_Q ^�O_b�]�p_O_Sip�{
MPQ\j.f5O_�2r\Si]�«¡w9]�hCJ¬pFMPORbNX�� � \�r H P K�H RS:�T'-� KMb o \n'TR H hC'$qzTtC�Õs � � ÚRÚHt��ys m �\�

Ò n J_Q\·5h9JH^�q l tRt��TÖ n JTQC·5hCJT^�q��¶��� l tRt�� � � u ]�Q\]�LNMif�rCbZO_{
j_b$JT�2�2MPQ\j�^�O_b�r�]�ay]gX�LNbZM�JTQ9X5� UWQ Ï\O_bNbN]�XYL�q ` �iq¦]gayMv{
LZO_bgq k Pf]d��j��YR`N vTK R H P K �YRVS:] K �! � ] K qWjE] K�� H$KMH RVS:� �  &sg�]YPTS`R`N%hi'§q\rCJ_j_] �Rz_s\�yxAORbZj�JTQ�ÓªJ_[y^��¢JTQ\Qe�

Ò n J_Q\·5h9JH^1]5L�JTSÑ�Pq l t_tRsHÖ n J_Q\·5h9JH^�q �¶�PqÛI*ORbNayMiQ q � �Pq
Ó�]5SiSP]�b�q �ª�M)��Pq©JTQ9a,Ï\b$JTQCf5O_Q\]Rq9Ï��©o��
� l t_tRs � � � H$KMH RVS:�
k Pf]QgYPf�YhChIS K g�� � K vTK RPf] b #e�$RVS:] K�� n K R`N H � #%Ru]!sh �YRVS:��� c!]! &#%RS:] K ] q � ]!hZ[M#%R H P k Pf]fg�Pf�Yhi' � KMb S`R:'
� [�[� &S:���!RS:] K '$��xAO_bNjRJ_Q�ÓªJT[\^��2J_Q\Q �

Ò n ]�Q\Q\]5LYL*UYUZU�]5L�JTSÑ�Pq l t_tRtHÖ n ]�Q\Q\]5LYL<UZUYU§q�Ï��dÊ��iq�Ó�OR·�JCq
�C� �ª�Pq ` h\MPrC�2J_Q qY�9�PqHJTQ9a ` LZMP¨©]5Si�2J_Q qRÉ��R� l tRt_t � � n [\MiSiaF{
MPQ\jªJ�rCJ_bNJ_SPSi]5S\f5O_�2r\[yLN]5bµXZkyX�LN]5�°^�ORb � l s\q m_m_m LZhCJTLµr9]�bY{
^�O_bN�2X�J�h9JTSP^½r9]5LNJT{ �CORr°r�]5b�a\J¬k_� UWQ k Pf]��dj�] q RXN H
� H$KMH RS:�?� K�b � c!]! &#%RS:] K �!PT\ � ]!hZ[M#%Ru�!RS:] K � ] K qWjiqepRO_SP{[\�2]�zyqyrCJ_j_]�X l ÔRsTÔ!� l ÔRt m �RxAORbZj�JTQdÓªJT[y^��¢JTQCQ �

Ò o�]�p¬J_Q\]5k�]�L*JTSÑ�iq9z mRm\l Ö�o�]�pHJTQ\]�k_q �C�iq�ÊKJTj_]gayO_bNQ q �9�Pq
I*M�f�O_S�J_X�q2É��iq u JTbNjCq u �iq ` JT�¢XZO_Q q2´��iq¢JTQCa°x,Mif$h\]�SÕq
x��Ü�Õz m_m\l � � ´ j_]�Q\]�LNMif r\bNO_jRbNJ_�2��MiQ\j ]�f�O�XYkyXY{
LZ]5��� UWQ k Pf]d� H�H�b S K g!' �"�!RXN vWK R H P K �!RS:] K �! k �!Pf�Y ` H  



� KMb G SU'�RPTS:r$#%R H�b k Pf]d� H '�'TS K g o \!hZ[O]!'TS`#%h�q rCJTjR]
l � l �ªU )L)5) Î�O_�2r\[yLN]5b ` OFf5MP]5L�k_�&´*pHJTMiS�JTw\Si]�O_QCSPMiQ\]��
� hRLZLZr�� �Q�H�¢JHLZhe� Q\M�XYL�� j_OHp �¬�¢f5XNa �TXZJ¬pFj��HrCJTr�]5b$X��gw\MiOC� rCX����
´�f5f5]�XNXY]ga l ��x¦J¬k�z mRm\l �

Ò Ï\bN]5]5�¢J_Q q l tRt_sHÖªÏ\bN]5]��¢JTQ q��9� �C�µ� l t_tRs � ��´�SiMiQ\]�J_b4bN]5r\{
bZ]gXY]�QRL$JHLNMPORQÍ^�ORb u�� [CXYMiQ\j<f5O_Q�LZ]5«FL¦^�bN]5].jRbNJ_���¢J_bNX��
UWQ � HWK�H RS:� k Pf]QgYPf�YhChIS K g��������Np k Pf]��dj ��N(S`P b � KeK #e�! 
� ] K q H P H$K � H jiq9rCJTjR]�X*ÚTz��\ÚRÚF�yxAO_bNjRJ_Q½ÓªJT[\^��2J_Q\Q �

Ò u ]5O_bNj_]4]�L�J_SÕ�iqCz mRm_m Ö u ]�O_bNj_]_qC�¶��Ð¼�Pq�Ê�JTjR]�ayORbZQeqe�C� u �Pq
JTQCa¶oK]5pHJTQC]5k_qC�C� )*���Ñz mRm_m � � U�x � UT�Kx,J_³FMPQ\j�x � U
MPQ�LZ]�bZORr9]�bNJ_w\Si]_�	�%j�
 H '$j � �YRV j vTK '�Ruj o R^� KMb j � H ��N K ]! "jiq
l�m �C�:� � � �TÔ�����ÔFzTs\�

Ò u O_[HÌ�ORQd]5L*JTSÑ�Pq l t_tRsHÖ u OR[HÌ�O_Qeq�o��PqFxAM�f$h\]5SÑqFx��Pq � ]5]5LZ]5b$X�q
�C�iq
JTQCa�oK]5pHJTQC]5k_q �9� )���� l t_tRs � ��´*[\LZORx¦JTrºJ_QCa�´*[y{
LZORÐeMPQC³M��c1O�ORSiX4^�ORbªf�O_�2��[\Q\M�f5JHLNMPQCj�f5O_�2r\Si]�«¦J_QCa>a\kR{
QCJT�2M�f4aCJHLNJT{²XYLZbN[Cf�LZ[\bN]�X�[CXZMPQCj�x � U§�
UWQ� H �$R#%P H � ]!R H '
S K � ]Yh [�#%R H P o �WS H$K � H q¼pRO_Si[\�2] l ���Rz\q
rCJTjR]�X�t_s�� l�m t\�
` r\bNMPQ\jR]5bZ{�
]�bZS�JTj9�

Ò Ó�O_·�JCq l t_t�z¬ÖªÓ�O_·gJ\q �C� �ª��� l t_tRz � � � H$KMH RVS:� k PQ]fg�Pf�!hIs
hCS K gNp n�K R`N H�k Pf]fg�Pf�YhChIS K g ] q � ]Yh [�#%R H P�'mr$\�� H � K '] q � �YRV#%PQ�! o H  H �$RVS:] K �µxAU�c � bN]�XNX��

Ò Ó�O_·�JCq l t_t_ÔTÖªÓ�O_·gJ\q �C� �ª��� l t_tTÔ � � � H$KMH RVS:� k PQ]fg�Pf�!hIs
hCS K g vfv p � #%Ru]!h �!RS:� G SU'W��]Yc H PT\ ] q�
 H #('W��rW H k PQ]!s
gYPf�Yhi'§�µxAU�c � bN]�XNX5�

Ò Ó�O_·�J�]�L�J_SÕ�iq l tRt_tTÖ�Ó�OR·�J\q �C� �ª�iqª´*QCa\bZ]Rq4o��Pq n ]5QCQ\]�LZL
UYUYU§qFÏ���Ê��PqyJ_QCa�Ó�]�J_Q\]_qFx��©� l t_t_t � � � HWK�H RS:� k PQ]fg�Pf�!hIs
hCS K g � p G �!P�o S K S:� K�vWK c HWK RVS:] K � K�bik Pf]�rW H h o ]! c�S K gT�
xAO_bNjRJ_Q�ÓªJT[\^��2J_Q �

Ò ÐeJTQCjRayORQ q l tRt_sHÖ�ÐeJ_Q\jRayORQ qy�¶� n �e� l tRt_s � � G �YR^� o RPT#e�Ws
RV#%P H 'B� KMb � H$KMH RS:� k PQ]fg�Pf�!hIhIS K g-p � H$KMH RS:� k PQ]fg�Pf�!hIs
hCS K g�� G �!Ru� o RVPT#e�$R#%P H '�� � #%R^]Yh �YRVS:� k PQ]fg�Pf�!hIs
hCS K g��iq\pRO_Si[\�2] l O_^ � H$KMH RVS:� k Pf]Qg�Pf�!hIhCS K gT��Ó�SP[F¤�]5bg�

Ò ÐeJTQCjRayORQ�]5L(J_SÕ�iq l t_t_tTÖ4Ð1JTQ\j�ayO_Q q��¶� n �iq ` O_[CSP]Rqºc��Pq
� O_SiMÕq ���Pq�JTQCa¡Ï\O�X�LN]5bgq5�9�!´���� l t_tRt � �c�h\]�]5p_ORSP[\LZMiO_Q
OT^ XYMi·5]KJTQCa¢XZhCJTr�]_�©UWQ � b c!� K � H 'ZS K � H$KMH RVS:� k PQ]fg�Pf�!hIshCS K g � qCf$hCJTr\LZ]5b(sCq\rCJTjR]�X l ����� l t m �RxAU�c � bN]�XNX��

Ò Ð [\³yXNf$hCJTQCa\SV]�L�JTSÑ�iqCz m_mRm ÖªÐ [\³yXNf$hCJTQ9aySÕq )*�iq n O_bNj_pHJ_SPSÑq
Ê��iq'I*ORh\SP]Rq'Ðµ�iq�I�O_b$a\JThCSÕq°x��iq�J_QCa I*ORbNayMiQ q � �
�Õz mRm_m � �1oKM�X�LNbZMiw\[yLN]�a�ÌYJ¬p¬J�wFk�LZ]�f5Oyay]KjR]5Q\]5LZM�f�rCbZORj_b$JT��{
��MiQ\j9�
UWQ � H$KMH RVS:� k Pf]Qg�Pf�!hIhCS K g�� k Pf]d� H�H�b S K g!'C] q � #%s
Pf] �Lk�� 	 �����Tqµp_ORSP[C��] l s m z½O_^�� � � o q1rCJTjR]�X � l ���%�Rz��y�` r\bNMPQ\jR]5bZ{�
]�bZS�JTj9�

Ò xAMif$hC]5SeJ_QCa�oK]5pHJ_Q\]5kRq9z mRm_m Ö�xAM�f$h\]5SÑqex�� J_QCa¦oK]5pHJTQC]5k_q
�C�n)*�F�Õz m_m_m � �_´j_]�Q\]5b$JTSiMi·5]�aªJ_r\r\bNORJRf$hK^�ORbeLNbNJ_QCXY^�]5bNbZMiQ\j
a\JHL$JH{ÑL�k�r�]�X4¤(MPLZh»JTbNw\MPLZb$JTbNk�f5O_�2��[CQ\Mif�JHLNMPORQ¦SiMPw\b$JTbNMi]�X��
UWQ k Pf]d��j��_]YP � 'fNe]Q[_] K �_#% RVS`h H�b S:� � H RhoL]!P �mo \n'�R H hi'��
� RXN vTK R H P K �YRVS:] K �Y � ] K qWj ] K�k �!Pf�Y ` H  � KMbCG SU'TRPTS:rW#%R H�b
o \n'TR H hC'$qyUW¤�JHLN]_qO��JTrCJ_Q �

Ò xAMvL$f$h\]5SiSÑq l tRt�ÚgÖªxAMPLNf$h\]�SPSÑq�c��dx.��� l t_tFÚ � � �����QN%S KMH
� H �!P K S K g_�µx,f u b$J¬¤�{WÊ*MiSPSÑ�

Ò x � U�Ï\O_bN[\��q l t_t_sTÖ4x � U,Ï\ORbZ[\�&� l t_tRs � ��x � U²{�z%�¹´
��]gXZXNJTjR]�{²rCJ_XNXZMPQ\j�MiQRLN]5bZ^ÇJ_f5],X�L$JTQCa\J_bNa � ��N H�vWK R H P K �!s
RVS:] K �! ��%]!#%P K �Y ] q o #d[ H Pf��]!hZ[M#%R H P � [�[� &S:���!RS:] K 't� KMb
 S gnN k H PXqW]!PTh � K � H � ]!hZ[M#%RS K g_q l z\� l {�z � �

Ò I*O_b$ayMiQ q l tRtTÔ_Ö�I�O_b$ayMPQeq � �9� l tRtTÔ � �9´�f5O_�2r\MiSPMiQ\jªjR]5Q\]5LZM�f
r\bZORj_b$JT�2�2MPQCj2XZkyX�LN]5�ÙLZh9JHL4a\MPbN]�f�LZSik��¢JTQCMPr\[CSiJTLZ]�X�LZhC]
�2JRf$h\MiQ\]>f5OFa\]_� UWQ � b c!� K � H '�S K � HWK�H RS:� k PQ]fg�Pf�!hIs
hCS K gTqCf$h9JTryLN]5b l Ô9qyrCJTjR]�X � lRl �%��� l �RxAU�c � bN]�XNX��

Ò ÉC� �(]�MPSiSik_q l t_t�Ú¬ÖªÉC� �(]5MiSiSPkRq ��� {Wx���� l t_t�Ú � �M��XZMPQCj¦J,ayM�X�{
LNJTQ9f�]¡��]5LZbNMifO_Q�j_]�Q\]�LNMifr\bNO_j_b$JT�¢X,LZO [\QCay]�bNXYLNJ_QCa
j_]5QC]�LZM�fdO_r�]5b$JHLNO_b$X5�UWQ�� �!R H"! P H � � S K g k ��[ H P�'�� ����� �
� H$KMH RS:� k Pf]fg�Pf�YhChIS K g � ] K q H P HWK � H q�r9JTj_]gX l t_t��\z m �\�` LNJ_Qy^�O_b$a���Q\Mip_]5b$XZMvL�kR�

Ò � O_SiMÕq l t_t�Ú¬Ö � ORSPMÑq ����� l t_t�Ú � �
)µpRO_Si[yLZMiO_Q¡OT^�j_b$JTrChy{ÑSiMi³_]
r\bZORj_b$JT�¢X1¤(MvLNh�rCJ_bNJ_SPSi]5S\a\MiXYLZbNMPwC[yLZ]ga�jR]5Q\]5LZM�f�rCbZORj_b$JT��{
��MiQ\j9�\UWQ n JRf$³©qTc��PqR]�ayMPLZORb�q � H$KMH RVS:� �  g ]!PTS`RXN(hC'1p k PQ]!s� H�H�b S K g!'0] qtR`N H o H c HWK R`N vTK R H P K �!RS:] K �! � ] K q H P HWK � H qrCJTjR]�X��TÔ ���(� �Y�C�RxAORbZj�JTQ�ÓªJ_[y^��¢JTQ\Qe�

Ò ` JTQ\³ROT¨¦J_QCa�Ó�bN[CXZ³HJTSÑq l t_s��HÖ ` JTQ\³ROT¨!q1o��eJTQ9a�Ó�bN[CXZ³HJTSÑq
�C� n �iq�]�ayMPLZORbNX,� l tRs�� � � � S`h H ���!P[ '�� o RPTS K g � b S`RV'��
� KMb � ���WPQ]!h ]! H �$#% H '1p ��N H �MN H ]!PT\0� K�b-k PQ���$RVS:� H ] q
o�H �W# H$K � H � ]Yh [e�!PTSU'$] K �¼´Ka\ayM�XYORQy{Ñ��]�XZSi]5k_�

Ò ce]�SPSi]5b*J_QCa��
]5SiORXZOCq l tRt��HÖªc1]5SiSP]�b�q,´���JTQCa �
]5SiORXZOCq,x��
� l tRt�� � � � ´�oªÉC�C´¹Q\]5¤ Si]�JTbNQ\MiQ\j2JTb$f$h\MvLN]�f�LZ[\bN]4^�O_b(O_w\{
Ì�]�f§LµbN]�f5O_jRQ\MvLNMPORQ �FUWQ o \!h rQ]Y &S:�"# SU'T#e�! $� H �!P K S K g_q_rCJ_j_]gX
s l � l_l �\�FÉ�«F^�ORbNa �*Q\Mip©� � bN]�XNX��

Ò ��h\MPjRhCJT��q l t_t �¬ÖK��hCMPjRhCJT��q � � ´�� � l t_t � � �
u bNJ_���¢JTLZM�f5JTSiSikR{²wCJRXY]ga jR]5Q\]5LZM�f±r\bNO_j_b$JT�2�2MiQ\jC� UWQ
�(ORXNf5JCqY�C� � �iqT]�ayMPLZORb�q k Pf]d� H�H�b S K g!'Z] q R`N H ��]!P � 'fNO]�[ ] K
� H$KMH RS:� k PQ]fg�Pf�!hIhIS K g-p ��Pf]Yh ��N H ]!PT\�R^]%
 H �! &s���]!PT b
� [�[� &S:���!RS:] K '$q9rCJTjR]�X ������Ô l �

Ò �>ORSPr�]5bZL�JTQCadx,JRf�bN]�J_a\k_q l tRt�ÚgÖ���O_Sir9]�bYLgq o��.Ê��.J_QCa
x,J_f5bZ]gJ_aykRq3�¶� u �(� l t_tFÚ � �»I�O¦^�bN]5]dSi[\QCf$h.LNh\]5ORbZ]��¢X
^�O_b(O_r\LZMi��Mi·�JTLZMiO_Q � v � � � �%Pf� K '$���$RS:] K 'i] K � c!]! &#%RS:] K s
�!PT\ � ]!hZ[M#%Ru�!RS:] K q l � l � � �FÚ��Fs�zy�

Ò �>ORQ\j¢JTQCa�Ð ]�[\Q\j9q l t_t��HÖ��>ORQ\jCq�x��>Ðµ�>J_QCaØÐ ]�[\Q\jCq
Ó2� ` �(� l t_t�� � �-)µp_ORSPpFMiQ\jAbN]�f�[CbNXZMPpR]¢^�[\QCf�LZMiO_QCX�^�O_b�LZhC]
]5p_]�Qy{²rCJTbNMvL�k�r\bNO_w\Si]5� [CXZMPQCj�j_]�Q\]�LNMif�r\bZORj_b$JT�2�2MPQCjC�©UWQ
´*Q\jR]5SiMPQ\]Rq � �(�9��J_QCa¢Ó�MPQCQ\]�J_b�q(�_bg�iq�Ó2� )*�iq�]gayMPLZO_b$X�q � b scn� K � H ' S K � HWK�H RS:� k Pf]Qg�Pf�!hIhCS K g 	RqTf$hCJTryLN]5b l_l q¬rCJ_j_]gX
z_z l �yzTÔ m ��xAU�c � bN]�XNX5�
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