
��������� 	�
������� � ��
���	�
���������� �
!#"%$'&�(*),+.-0/1-%2%34(6587 "0)95:+;/<2%/>=*58?A@B/
CEDGF1H.IKJLH.MNDPO,JRQNSTDVUWOBXYDGOBZ1H.IR[\H�]^DP_a`YOT[b_aHdc�egfihkjmln[bQ
opo.q,rYs jmtpupuvln[bQvSTDdwpH.OBDG[xIRQBy1lzw{%H.|}QpIRH.J~QY[bIRDESBDVh�QpM�|B�B��J~[xQpO�DPJ�SBD�CE�PJRQpOB[x���TD
h�DGO�J~IKDd�zH.J~[xQpO1HY��STD��bHvl�DP_LZBDGIK_LZBDv��_G[bDPO�J~[x�B���TD
�p� t �T��� �TJR�BIRQp�K_GQpF DVh�Z1HY�K�RDGOTDG�B[x� � l��E�i����b�B[x�K�:DGI~�iMNDP_Y��FB�B_�j�IR[xQB��|TI

���8 1�¢¡ -}£¤+;3*2%"¦¥p§B3
¨ FBIRQ�_GDP�R�KQNSBD©_PQpM�|B�T�KJLª.Q�DP�KJ~«¬FTIRDG�KDGO�J~DDPM®SB[x¯YDGIK�RQp�6M�QpM�DGO�J~Qp��SBD©OBQp�K�RQ�SB[\H°j±H°j±ST[\HTy,SBQp�6MNHY[x�

_GQpIKIR[b�,�BDP[bIKQp�GygJLHY��_GQpM�Q²Q�HY_PDGOBSTDGI¬SBQ²�:QpXpQ²F1HYIRH²DP�R�,�BDPO,J~HYI�H²«YXY�1H³SBQ´_GH.�:��S1H³MµH.OBZ1ªTy#HYQp�v�,�BD
DGO�¯pQp�¶¯pDPM·MNHY[xQpIE�KQY�1�KJR[b_GHY¸aªYQ�J~�P_GOB[x_aHTy0_PQpMNQ�F QpI©D�¹9DPMNFB�xQBy0H����TDG[bMNH��,�BD�Q9_PQpIRIKD�OTQp�MNQYJRQpIRDP�©SBD
HY�TJ~QYMNº¤¯pDP[b�P����[bM�F QpIKJ~`YOB_G[bH»SBH²_PQpM�|B�T�KJLª.Q<FBHYI~H¼Q³ZBQYMNDPM½��JLH.���,�BD�SB[x¯YDGIK�RQp�¬M�[xJ~QY�dD¢�bDPOBS1HY�Py
FBIRDP�RDGO�JRDG�¢DGM�JRQ9S1H.�N_P�B�xJR�BI~HY�Py6_GQp�xQ9_GHYM¾Q<�:QpXpQ�_PQpM�Q´DP�bDGM�DGO�JRQ�_GDPO�J~I~H.�zSBQ�[bMNHYXp[bOB«YIR[xQB�¿�E�bXY�BOB�
ZB[b��J~QpIK[\HYSBQYIRDG�#_LZBDGXpHYMÀHVS1H.JLH.I�Q�[xOBÁb_P[bQ�S1Hd_G�T�xJ~�TI~Hd_PQpMNQV�RDPOBSBQvQ�M�QpM�DGO�J~QVDGM����TDHdZ,�BMµH.OB[bS1H.SBD
_GQpM�DG¸GHÂH^_PQpÃG[xOBZ1HYI��RDP�B��H.�b[bM�DGO�JRQp�Gy0QÂ�,�BDNFBIRDP�R�K�BF}Ä�D�H^HYO�J~DPIR[bQYIR[bSBHYSBDvOBQ^SBQpM�ÁbOB[xQ»STQ^�:QpXpQT�¢UWM
SB[x¯YDGIR�KQp�nHY_GHYMNFBHYMNDPO�J~Qp�ÅFTIR��j�ZB[b��J~ºpIK[b_PQp��DPOB_GQpO�JRI~HYMvj±�KD©HYIKJRDP�8H.JRQp�ÅSBDP�KJR[bO1HYSTQp�6H��RDPIRDPM®�TJ~[x�b[xÃaHYSBQY�#DPM
_GDGIK[bM�QpOB[bHY[b�gDG�KF}DP_G[¶�1_aHYM�DGO�JRD©IRDG�bHY_G[xQpO1HYSTQp�ÅHYQV�:QpXpQBy,JLHY� _GQYMNQ�QV¯YH.�R[b�xZ1HYM�DzM�Qp��J~I~H.SBQ�O1H � [bXB��ÆÈÇ9� �;É y���TD»�:Qp[�FBIRDP�R�BM�[bS1H.MNDPO,JRD¢�TJ~[x�b[xÃaHYSBQÂF1HYI~H³Q³J~IRHYOB�KF}QpI�J~D�SBQ³�:QpXpQÊÆ8l�[xXpXp�Py � tpt opÉ �>e¦QpIK�GM»y#OBªYQ²�~ªYQ
_GQpOBZTDG_G[xSBQp�n_GQYMÀFBIKDG_G[x�~ªYQ¬OBDPMÀQ¬M�QpMNDPO�J~Q�OBDPM�HvMµH.OBDG[xI~HdF DG�bH����BHY��Q¬ZBQpM�DGM�SBQpM�[bOBQY��Qv�:QpXpQB�

� [xXp�BI~H¬Ç�� �pËÍÌ H.�RQ¬FBIR�Îj±ZB[x�KJRºpIR[x_GQvFBIKDG�R�TMN[xS1HYM�DGO�J~D�TJR[b�b[xÃaHYSTQdF1HYIRH¬JRI~HYOT�RF QpIKJRD©SBQ��:QYXpQB�

UWM�| QpI~H¢H._GQpM�F1HYOBZTD¬H�Z,�BMNHYOB[xS1HYSBDvSTDG�RSTDNH�HY�TIRQpIRH�SBH�_P[x¯�[b�x[bÃGHY¸aªYQTy�H¢_GQpMd|B�B�KJ~ªYQ�F}DPIRMNHYOBDP_GD
�BMÏ�:DGOBÐYMNDPOBQn_G�°ÑRHnSBDG�K_GIK[b¸aª.Qz�kHY| DGI�JLHTy°O1ªYQnQp|B��JLHYO�JRD#FBIKQpXpIKDG�R�KQp�%_GQpOB�K[bSBDPI~«a¯pDP[b�%IRDGHY�b[xÃaHYSBQY��OBQ�ÒB�xJR[bM�Q
�R�G_P�B�bQT�©UW�KJ~DP�©FBIRQYXpIRDP�R�RQY�iF}DPIRM�[xJR[bI~H.M^yBF QpIzD�¹9DGM�FB�bQTy}Q�FTIRQ°ÑKD�J~Q�SBDdMNQYJRQpIRDP�E_GHYF1HYÃPDG�iSBDdFBIRQpFT�B�b�RHYI
_aHYIKIRQp�Py�O1Ha¯�[bQp�Py�Ha¯�[bÄ�DG�EDdO1Ha¯pDG�©[xO�J~DGIKFB�\H.OBDPJ~«YIR[bHY�G�zÓÔHYMd|}�PMÕ�:QY[ÔHY�x_aHYOT¸aHYS1HN�BMµH�MNDP�bZBQYIz_PQpMNFTIRDGDPO9j
�~ªYQ²SBQ³SBDP�RDPO,¯YQp�x¯�[xMNDPO,JRQ²D¢S1H¼FBIRQYF1HYX�HY¸GªYQ¼SBD¢[xOB_GÖPOBSB[xQp�GyW�KDmÑRHYMDG�bDP��×1QpIKDG�KJ~HY[b�dQp�>�BIR|BHYOBQp�P��CE[Øj
¯pDGIK�RQp��DG�,�B[xF1HYM�DGO�J~QY�v[bOBSB�T�KJ~IK[\HY[x�d�,�BD¢�TJR[b�x[bÃaH.MÙH²_PQpM�|B�T�KJLª.Q³_GQpM�Q¼�:QpO�J~D¢SBD¢DPOBDGIKXp[\H9yÍJLHY[x��_GQpM�Q
�:QpIROBQY�GyÍ_GHY�bSBDP[bIRHY�Dµ[bOT_G[bOTDGI~H.SBQpIRDP�Gy%J~[x¯YDGIRHYMÙ�R�1HÂD��1_G[xÖGOB_P[\H»XpI~HYOTSBDGM�DGO�J~D�HY�BM�DGO�JLHYSBH^F DG�\H»MNDP�bZBQYI
_GQpM�FBIRDPDGOB�RªYQÂSTQp�©�:�BOBS1HYM�DGO�JRQp�S1H»_PQpM�|B�T�KJLª.QB��e¦QpIK�GM»y¦Ú¢�KDGM�FBIRD�FBIRDP�RDPO,JRDNSTDGMNHYOBS1H�SBD¬MNDP�bZBQ°j
IR[\H³O1H<DP�1_P[bÖPOB_G[bH<DPOBDGIKXp�PJR[b_aH²SBQp��FBIKQ9_PDG�R�KQp��SBD^_PQpM�|B�T�KJLª.QBy#¯�[bDPI~HYM½�RD�ÑK�B�KJ~HYF}QYIGy�OTQp�NÒT�xJ~[xMNQY� o uHYOBQp�PyW�RQp�x[b_G[¶JLHY¸PÄ9DP�VSTD�|1HY[Ø¹TQÂ[bM�F1HY_PJRQ¼HYMd|B[bDPO,J~HY�gD�SBD��9J~[b�x[bÃGHY¸aªYQ»SBD�_PQpM�|B�T�KJ~Á¶¯pDP[b���,�BD¢F DGIKMN[¶JLHYM
�BMÀSBDP�RDPO,¯YQp�x¯�[xMNDPO,JRQN�K�B�KJRDGO�JL«a¯YDG�È�#UW�KJ~HY�6FBIRDPQ9_P�BF1HY¸PÄ9DP�n_GQpM�|T[bO1HYSBHY�Å_GQYOB�KJR[xJ~�TDGMÀSTDG�~H°�1Qp�6�,�BD©J~ÖPM
OBQpIKJRDaHYSTQNQ¬SBDP�RDGO�¯YQp�x¯�[bM�DGO�JRQNSBDDP�KJ~�TSBQp��D�F DG�K�,�B[b�RHY�G�

e¦HYI~HY�xDG�bHYMNDPO�J~DWHYQY�*FBIRQp|T�bDGMNHY��_PQp�bQ�_aH.SBQp�*F DG�bQY���R[x�KJ~DPMµH.�*FBI~«.JR[b_PQp�*D�¹9[b��J~DPO,JRDG�PyYQnSBDG�KDGO�¯pQY�x¯�[bM�DGO�J~Q
SBDvOBQ¤¯.HY�iJ~DP_GOBQp�xQpXp[bHY�zSTDv_GQpM�|T�B�KJ~ªYQ¢FBIRDP�R�K�BF}Ä�D¬H�D�¹9[x�KJ~ÖPOB_G[bH�SBQ¢_GQYOBZBDG_P[bM�DGO�J~Q�SBD�JLHY�xZ1HYSBQµS1HY�i[xO9j

IV Escola de Primavera de Transição e Turbulência
Universidade Federal do Rio Grande do Sul
Pontifícia Universidade Católica do Rio Grande do Sul
Porto Alegre, RS, 27 de setembro a 1o de outubro de 2004



J~DGIRHY¸GÄ�DG��:�BOBSBHYMNDPO�JLHY[x�©DN�KDG�B��MNDP_aHYOT[b�RM�Qp�©SBD¬_PQpO�J~IRQY�bDY��CEDPO�J~IRDNDG��JLHY��[bO�J~DPI~HY¸PÄ9DP�©�:�BOBS1HYM�DGO�J~HY[b�Py
SB[x¯YDGIR�KQp�nFBIRQY|B�bDPMµHY�#O1ªYQ¬IRDP�RQp�¶¯�[bSBQp��SB[bÃPDGM�IRDG�KF}DP[xJRQNÚ.���TDG�\H��,�BD©DPO�¯pQp�¶¯pDQ¬FBIRQ�_GDP�R�RQ¬SBD©_PQpM�|B�T�KJLª.QBy
DGM�X�HY�KDG�nQp��DGM��8HY�RDP�zSB[x�RF DGIK�~HY�Py1DVH�JR�BIR|B�T�bÖGOT_G[\H9�¨ FTIRQ�_GDG�K�RQNSBDV_PQpM�|B�T�KJLª.QNDPO,¯YQp�x¯YDVJRI~HYOB���:QpIRMNHY¸PÄ9DP���,�BÁxMN[x_aHY�6STQp�zIKDaHYXYDGO�J~DP�Gy SB�BI~H.O,JRDdH.���,�1H.[b�
�BMµH¬XpIRHYOBSBD�,�1HYO�J~[xS1HYSBDSBD�_aH.�bQpI6��b[x|}DPI~HYSBH����BHYOBSBQNS1HY�nIRDP_GQpM�|T[bO1HY¸PÄ9DP�nDGO�J~IKDVQp��«.JRQpM�Qp�6_GQpOT�KJ~[Øj
J~�B[xO,JRDG�zSBQµ�K[b�KJRDGMNHT�n�EH�[bM�DGOB�RH�MNHY[xQpIR[bH�SBQp�E�K[b��J~DGMNHY��IRDGH.J~[¶¯pQp�Py}H¬JLH°¹TH�SBDdIKDaHY¸GªYQµ�,�BÁxMN[x_aHv�d�BMNH
�:�BOB¸aª.Qi_GIKDG�R_PDGO�J~DnS1HnJ~DPMNF DGIRH.J~�BIRHT�ÍUW��JLHY�¦SB�1HY�Í_GHYI~H._PJ~DPIRÁx�KJ~[x_aHY�%IRDP�BOB[xS1HY�Ô[xMNFT�b[b_GHYM �,�BD�Qp�ÔFBIKQ9_PDG�K�RQp�
SBD¬_GQpM�|T�B�KJ~ªYQ¢�~ªYQ�FBIKQ9_PDG�K�RQp��,�BD¬�RD¬HY�9J~Q.j±HY_GDP�bDGIRHYM»y��BMNHµ¯pDPÃ�[xOB_G[bHYSBQp�vÆ���DG����STQ;¯�[x_LZ³DPJ�HY�'�xy � t ��rpÉ ��E�b�PMST[b�KJRQByW_GQYMNQ¼IKDG�K�B�xJ~HYSBQ¼SBDP�KJ~HY�¬_aHYIRHY_PJRDGIRÁx�KJR[b_aH.�GyWHÂJRI~HYOB���:QpIRMNHY¸GªYQ¼�,�BÁbM�[b_GH^D¢H¼�x[b| DGIRHY¸aªYQ^SBD
_aHY�xQpI©H¢DG�bH¢HY�R�KQ9_P[\HYS1H�Q�_GQYIRIRDPM DPM DG�K_aHY�bHY�©SBDvJ~DPMNF Q¢DvSBDv_PQpMNFTIR[bM�DGO�JRQ�F}DP�,�BDGO1H.�V�,�1HYOTSBQ�_GQpMvj
F1HYI~H.S1HY�ÚY�©DP�R_aH.�\HY�i_GHYI~H._PJ~DPIRÁx�KJ~[x_aHY�ESBQ�DG�R_PQ�HYM�DGO�J~QT��UW�KJ~HY�©DG�K_aHY�bHY�©_aHYIRHY_PJRDGIKÁb�KJR[b_GHY�i�RDPI~ªYQ�SBDP�R_PIR[xJ~HY�
|BIRD�¯pDGM�DGO�JRD�OTDG�KJRDEJ~DÎ¹�J~QByTHY|}QYIRS1HYXYDGOB�ÅMNHY[x�#DÎ¹BH.�B�KJR[x¯.HY��F Q�SBDGM��RDPIÅDGOB_PQpO�J~IRHYS1HY�ÅDPM��x[x¯�IRQY�#_P�\«Y�K�R[b_PQp�
Æ'{*D��n[x�ÅHYOBSN¯pQpO¢UW�x|}D.y � t �T���
	 �bHY�R�KMµHYO�y � tpt �
��� [b�x�b[\H.MN�Py � t �pr�
� �BÃPOBDPJR�RQ¤¯µHYOBS��TH.|}DP����OB[��.Q;¯ y � tptpu �
��QpIRXYZB[0HYOBS^h�Z1HYM�FB[xQpO�y o uYupu � e%DPJ~DPIR�Py o upupu ��� HYIKO1H.JRÃ�D�JzHY�È�¶y � tYtpt É �h�QpM�Q4�:Qp[E¯�[x�KJ~Q¿OBQY�¢_aHYFBÁ¶J~�B�xQp�¢HYO�JRDGIR[xQpIRDP�GyEH>JR�BIR|T�B�bÖPOB_G[bH¿F Q�SBD³�RDPI»_GHYI~H._PJ~DPIR[xÃaHYS1H4_PQpM�QÊ�TM
MNQ¤¯�[bM�DGO�J~Q³×1�T[bSBQ³J~IK[¶j�SB[bM�DGOB�K[bQpOBHY�gDÂHY�xDaH.JRºpIR[xQ¼�,�BD�F}QY�R�R�T[��TM¾DG�KF}DP_PJ~IKQ�_PQpO�J~ÁbO,�BQ²SBD»DG�K_aHY�bHY�¬SBD
_GQpM�FBIR[xMNDPO�J~QdQY�µSBDEJRDGM�F}QTy�DPO�¯pQp�¶¯pDGOTSBQ¬�BMµH�_G[xOBDGMN«.J~[x_aHIRQYJ~HY_G[xQpO1HY�1DE�BMµH�SB[bOB`YMN[x_aH©O1ªYQd�b[bOTDaHYIgD
SB[b�K�R[bFBH.J~[¶¯YHNÆÈh�ZBHY�R�RHY[bXpO�y o uYupu É �Ô� [xO,JRDGIRHY¸aªYQVDGO�J~IKD©HY�kDG�K_aHY�bHY��_GHYI~HY_�J~DPIRÁb��J~[x_aHY�kSBDE_PQpM�FBIR[xMNDPO,JRQVDzSBD
J~DGM�F QNQpIK[b�BOTS1HY�nSBQ�MNQ¤¯�[bM�DGO�J~QvJR�BIR|B�T�bDGO�JRQNDVHY�,�BDG�bHY�nIRDPFBIRDP�RDGO�J~H.J~[¶¯YH.�zSBQ�FBIKQ9_PDG�R�KQµSBD�_GQYM�|B�B��JLªYQ
�bDP¯.H¬HvIRDGHY�b[xÃaHY¸GªYQvSBDSB[x¯YDGIK�RQp��IRDPXp[bM�DG�ÅF Qp�K�RÁx¯YDG[x��FBHYI~H¬H¬_GQpM�|T�B�KJ~ªYQ¬DGM®DP�R_GQpHYMNDPO�J~Q¬J~�BIK|B�B�bDPO�J~QB�

�zF}ºp�g[xO,JRIRQ�SB�BÃP[bIW_GQYOB_GDP[xJ~QY�k�:�BOTS1HYM�DGO�JLHY[x�gSBDz_LZBHYMµH.�kDPM�MNDP[bQp�gX�H.�RQp�KQp�Gy,DG��J~D�J~D�¹�JRQdSBDP�R_GIKDP¯YDiQp�
IRDG�K�B�xJ~HYSBQp�zF}QY�R�RÁ¶¯pDP[b��S1HN[xO,JRDGIRHY¸aªYQ�DGO�JRIRDd_PQpM�|B�T�KJLª.QµDJ~�BIK|B�B�bÖPOB_G[bHND.y F QpIn�1M»y}H.FBIRDP�RDGO�J~H�HY�bXY�BMµH.�
MNQ�SBDG�bHYXpDPOB�6F}QY�R�RÁ¶¯pDP[b�nF1HYIRH¬DP�KJ~H�[xO,JRDGIRHY¸aªYQT�
����������� /���/1&�?8/���5'-0/B+;)�&

�z�E_LZ1HYMNHY�z�\HYM�[bO1H.IRDG�6�RªYQ¢HY�,�BDP�\HY�zDGMÕ�,�BD�QNFBIRQ�_GDP�R�RQ¢STDVJ~IRHYOB���:QpIRMNHY¸aª.Qµ�,�BÁbM�[b_GH�Q�_GQYIRIRD��RDPM
���TD�Q¢DP�R_PQ�HYM�DGO�J~Q��RDvJRQpIROBD�JR�BIR|T�B�bDPO,JRQB�VUgMd|}QpIRH�DG��JLHY�_LZ1HYMNHY�iFBHYIRDP¸aHYM�_PQpOB��J~[xJR�B[bI����! #"�$% #"��TM
_aHY�KQ´F1H.IKJ~[x_G�B�bHYIdSTD¢F}Qp�T_aH²HYFB�x[b_aH.¸aªYQ¼FTI~«.JR[b_aH9ygHY�bXp�TOB���R[x�KJRDGMNHY�v�B�R�BHY[b�vQpF DGIRHYM½_PQpM½DP�KJRD�JR[bF Q³SBD
IRDGXY[bM�D�STDz_PQpM�|B�B��JLªYQT�gCEDGO�J~IKDEDP�KJ~DP�Gy9_aHY| DE_P[xJLH.IgHY�#¯YDG�\H.�#F1H.I~H�HV[b�x�BM�[bO1HY¸GªYQ©SBQpM��G��J~[x_aHDzIKDG�b[xXp[bQY�~HTy
Qp�i�,�BDG[xMµH.SBQpIRDP�ESBDV�:QpXpÄ�DG�ESTQpMN�P�KJR[b_GQY�iDdSBDd_GQpÃP[bOBZ1H.�i[bOBST�B�KJRIR[\H.[b�Gy Dd�,�BDP[bMNHYSBQpIKDG�iIRHYSB[bHYO�J~DG�z_GQpM�Q
Qp�EDPOB_GQpO�JRI~HYSBQY�iDGM& '$%(�"�)*),+- #"�+*)dDdF1H.S1HYIR[bHY�G�6�z�b�PM�SB[b��J~QBy M��B[¶JLHY�6¯pDPÃGDP�HN[bOT[b_G[bHY¸aª.Q�STQµFBIKQ9_PDG�R�KQ¢SBD
_GQpM�|T�B�KJ~ªYQ�Q�_GQpIKIRD�DGMÕIRDPXp[bM�D�\HYM�[bO1H.I6Qp�Â_P�°ÑRHNJ~�TIR|B�B�xÖGOB_P[\H����:IRHY_aHTy _GQYMNQN�VQ�_GHY�RQµSBDVM�QYJRQpIRDP�EH
[bXpOB[x¸aªYQ6F QpI*_PDGO�J~DP�bZ1HT�ÔeÔHYIRH6DG�KJRDG�¦�R[b��J~DPMµHY�Py;�BM HYSBDP�,�1HYSBQ�_GQpOTZBDG_P[bM�DGO�J~Q�SBQ�FBIRQ�_GDP�R�RQ�SBDg_GQYM�|B�B��JLªYQ
DGM IRDGXY[bM�D��bHYM�[bO1HYI6�VDG�K�RDGOT_G[\H.�ÍHN�TM�FBIKQ°ÑKDPJRQµ| DGM �R�B_PDGSB[xSBQB�ze¦QpIzQp�TJRIRQ��bHYSBQBy HN_PQpM�FBIRDPDGOB�RªYQ�S1H
�:DGOBQpM�DGOTQp�bQpXY[\H¼S1HY��_LZ1HYMNHY�¬�\H.MN[xO1HYIRDP��_GQYOB�KJR[xJ~�T[nH<|1H.�RD»OBDG_PDG�R�R«YIR[bH´F1H.I~H²Q´DP�KJ~�TSBQ4S1H²[bO�J~DPI~HY¸GªYQ
DGO�J~IKDV_LZ1H.MµHvD©J~�BIK|B�B�xÖGOB_P[\HT�
�������8 1�/. 3*¥�0�)�&¬20)21�5'-43�£;551p/76�"¦$5�4551p/

�z�EIRDGHY¸GÄ�DG�z�,�BÁbM�[b_GHY�nQ9_PQpIRIKDGMÕ�RDPXp�BOBSBQµ�BMÕ_GQpO°ÑK�TO,JRQ�SBDVDPJLH.F1HY�EDP�bDPMNDPO,J~HYIRDP�EDPO,¯YQp�x¯YDGOBSTQ¢_LZBQ.j
���TDG�µDPO�J~IRDÂHY��MNQp�x�G_P�B�\HY�vFTIRDG�KDGO�J~DP�G� hÅHYS1H²�BMNH<STDG�KJ~HY�µD�JLHYFBHY�NDP�bDPMNDPO,J~HYIRDP�¬F}Qp�K�R�B[��RDP� FBIKºpFBIK[bQ
J~DGM�F Q´_GHYI~HY_�J~DPIRÁb��J~[x_GQ²SBD�DP¯YQp�b�B¸GªYQByk�:�BOB¸aª.Q´S1H³J~DPMNF DGIRH.J~�TI~H³D�S1H<FTIRDG�K�~ªYQT� ]^DP�RM�Q�HY�¬M�[b��J~�BIRHY�
_GQpM�|T�B�KJRÁx¯pDP[b�VMµHY[x�V�K[bM�FB�bDP�VDPO�¯pQp�¶¯pDGM·�BMÙXpIRHYOBSBDNO�ÒTMNDPIRQ¼SBDµDPJLH.F1HY�dDP�bDPMNDPO,J~HYIRDP�dDNSB[x¯YDGIR�RHY��DP��j
F}�P_G[bDP����TÁbM�[b_aH.�G��eÔHYIRH��1OB�SBDv[b�x�B�KJRI~HY¸GªYQBy}O1H¢ÓÔHY|��gÆÈÇ9� �;É �vSBHYSBQ��BM M�DG_GHYOB[x�RM�Q�F1HYIRH»H�_P[bOB��J~[x_aH
���TÁbM�[b_aH³SBD^MN[x�KJR�BI~HY�vDPO�¯pQp�¶¯pDGOTSBQ>ZB[bSTIRQpXpÖPOB[bQ²D^HYI^Æ��ÅH.�\H8�,IR[x�RZBOBHYO H.OBS � [x�b�b[bHYM��Gy � tpt q,É � �zDG��JLH
JLHY| DG�bH��~ªYQ�S1HYSTQp�©Q�_GQ�DP�1_P[bDGO�JRD�FTIR��j�D�¹9F QpOBDGOT_G[\H.�Èy:9dy*Q�DÎ¹TF Q�DGO�J~D¬S1H�J~DPMNF DGIRH.J~�TI~HTy<;gy*D¬H¢DGOTDGIRXY[\H
SBD�H.J~[¶¯YH.¸aªYQBy
=NyBFTIRDG�KDGO�J~DP�EO1Hv�xDG[�STD��zIRIKZBDGOB[x�B�GyTF1HYI~H¬HY�6ST[x�:DGIKDGO�J~DP�nIRDaH.¸GÄ�DG�n�,�BÁbM�[b_GHY�ÅDG�xDGM�DGO�JLH.IRDG�P�
� DÎ¹TFTIRDG�K�~ªYQvXYDGI~H.� FBHYI~H�BMNHVIRDGHY¸aª.QV�,�BÁxMN[x_aHDGO�¯pQp�¶¯pDPOBSBQ�>vIKDaHY¸PÄ9DP��DG�xDGM�DGO�JLH.IRDG�kO1H����BHY� [bO�J~DPIK¯p�PM



�DG�KF}�P_G[xDG����������	��
���� ���� �������	��
 
���� ��� ��������� ��� � > � Æ'Ç9� �;É
QpOBSBD � � �vQ��RÁbMd|}Qp�xQµ�,�BÁxMN[x_GQ¢S1H"!,j��GÃG[xMµHNDG�RF �G_P[bD¬D ��#�$� � 
 
�� �RªYQ�Qp�©_GQ�DP�1_P[bDPO,JRDG�DG��J~DP���T[bQpM��PJRIR[b_PQp�
SBDG��JLHNDP�RF �G_P[bDO1H � j��GÃG[xMµHvD�JLHYF1HvDP�bDGM�DGO�J~HYIGyB_P�°ÑRHvJLH°¹THvSBDIRDGHY¸aªYQ��©S1HYSBH�F QpI

% �&� !('� �)������*�+ #,.-� / !10� �)�����2*�+ # #,.-� � Æ'Ç9� opÉ
�zDG��JLH�D�¹9FBIKDG�R�RªYQBy * � �¬H�_PQpOB_PDGO�J~IRHY¸aªYQ�M�Qp�\H.IzS1H¢DP�RF �G_G[xD3!¼D3!(4� �¬HµJLH°¹TH¢SBD¬Ha¯.HYOB¸PQ�5.IRD�J~QpIKOBQ¢S1H
IRDaH.¸aªYQ � �g�ÏJLH;¹BH¬SBDIRDGHY¸aª.Q�STD�_GHYS1H¬�BMNH�S1HY�nDPJ~HYF1HY�nDG�xDGM�DGO�JLH.IRDG�n�KDGXp�BD��BMNH��bDP[�SBD��EIRIKZBDGOT[b�B�!('� � 9 ��687 -:9<;(=?> / = �A@2B�6�C<� Æ'Ç9� s�É
�RDGOTSBQ��,�BDiH.�#_PQpOB�KJ~HYO�J~DP�ÅSBDiHa¯.HYOB¸PQ�5.IKDPJ~QYIROBQ��~ªYQVIRDP�\HY_P[bQpO1H.S1HY�gF}DP�\H_GQpOT�KJLH.O,JRDESBDzDG�,�B[x�bÁb|TIR[bQTy	�ED - �!('� @ !F0� y1���TDV�i�:�BOT¸aªYQ�S1H�J~DPMNF DGIRH.J~�BIRHTy 6 y1D©S1HY�nFBIKQpFBIK[bDGSBHYSBDG�6JRDGIRM�Q�SB[bO1`.MN[x_aHY��ED - � �HG -JI�KMLONQPB�6SRUTWV,YX�Z + ,.- � �HG - � 9[;\=^]`_3aUb�B / _3cdb�B�6fe � Æ'Ç9� q,É
QpOBSBD K1LgNQP ��H¼FBIKDG�K�~ªYQ<H.JRMNQp���:�GIK[b_aH9y B ��H¼_GQpOB��JLHYO�JRD¢�BOB[x¯YDGIK�~HY�6SBQY��X�HY�KDG�Gy � �$�h� � 
 
�� / � 
�� ygD�Q�RÁbMd|}Qp�xQ _ D�¹9FBIK[bM�D�H^¯.HYIK[\HY¸GªYQÂ_PQpIRIKDG�KF}QpOTSBDGO�J~D�Ú»J~I~H.OB�K�:QpIKMµH.¸aªYQ^SBDµIKDaHYXpDPO�J~DG�vDPMFTIRQ�SB�TJ~QY�dO1H� j±�PÃG[xMµHvIRDGHY¸aª.Q_3a b�B � ��������� �� a b�B � _ic b�B�6 � ��������� �� c b�B�6 � Æ'Ç9� rpÉ
�E�EDPO�JLHY�xFB[\HY��SBD��:QpIRMNHY¸aª.QBy cjb� y D�HY��DGO�JRIRQpFB[bHY�EOTQµDG��JLHYSTQ�F1HYSBIRªYQBy aUb� y �~ªYQ�DÎ¹9FBIRDP�R�RÄ�DG�©_PQpOBZBDP_G[xS1HY�S1H¬JRDGM�F}DPI~H.JR�BI~HvF1H.I~Hv_aHYSBH¬DP�RF �G_P[bD����TÁbM�[b_aH�Æ � DGDDPJzHY�'�xy � tpt q,É ��zF}DP�~HYI�STQ¼MNDP_aHYOT[b�RM�QÂSTD�IRDGHY¸aªYQ³FBHYI~HÂM�[b��J~�BIRHY�dSTD�ZB[bSTIRQpXpÖPOB[bQ^D�SBD¢H.IdS1HYSTQ¼O1H¼Ó¦HY|��6Æ'Ç9� �;ÉO1ªYQd_PQpO�J~DPMNFB�bHYIkH�ST[b�R�KQ9_P[\HY¸GªYQSBQdOT[xJ~IKQpXpÖPOB[bQByptVDG�KF}�P_G[xDG���,�BÁxMN[x_aHY�WDP�KJ~ªYQdDPO,¯YQp�x¯�[xS1HY�kDGM o9� IRDaH.¸GÄ�DG�DG�bDPMNDPO�JLHYIKDG�G�g��Qv_aHY�KQ�S1H�_PQpM�|B�B��JLªYQdSBDiZB[xSBIRQ�_aHYIK|}QYOBDPJRQp�#DP�KJRDG�6O,ÒBM�DGIRQY�Å�~ªYQdXpI~HYOTSBDGM�DGO�J~DiHYMNFT�b[¶j
HYSBQp�P��]»DG_aH.OB[b�KMNQp��SBD©IRDGHY¸aªYQv¯�[b�RHYOBSBQvSTDG�R_PIRD�¯pDGIzH�_GQYM�|B�B��JLªYQ¬SBD©M�DPJ~HYOBQ�_PQpM®HYI�DGO�¯pQp�¶¯pDPM®_GDPIR_aH
SBD�ÇYudDP�RF �G_G[xDG�6�,�BÁxMN[x_aHY�kDGM�MµH.[b�kSBD s�r u�IRDaH.¸GÄ�DG�6DG�xDGM�DGO�JLH.IRDG�©Æ��ÅHY�T�b_LZ�D�JnHY�È�¶y � tpt o�
	 HYIRSB[xOBDGIÅwYIG�¶y
o upupu � ÓÔH.O»D�J�HY�È�¶y � tpt q��\k �BXYZBDG�nDPJ�H.�È�¶y o uYu � H �(k �BXpZTDG�nDPJnH.�È�¶y o upu � | É �ÍeÔHYIRH¬ZT[bSBIKQ9_GHYIR| QpOBD�J~Qp�ÅMNHY[x�_GQpM�FB�bDÎ¹9Qp��Q¼XpIRHY�>SBD�[xOB_GDPIKJRDGÃaH¼STQp��M�DG_aH.OB[b�KMNQp�VSBD�IKDaHY¸GªYQ³SBDPJ~HY�bZBHYSBQp�dHY�BM�DGO�JLHTyW�TMµH^¯YDGÃ¢�,�BD
Q¢O�ÒTMNDPIRQ¢SBDv_GHYMN[xOBZBQp�z�,�BD¬HµIRDP¸aªYQ��,�BÁxMN[x_aHNF Q�SBD�F DGIR_PQpIRIKDGI©H.�BMNDPO�JLH�_GQYM H�_PQpMNFT�bD�¹9[xS1HYSBDVS1HY�
MNQp�x�G_P�B�\HY��IRDaH.XpDGO�J~DP�zDPO�¯pQp�¶¯9[xS1HY��Æ'hÅH.J~ZBQYOBOBDPJ�D�JEH.�È�¶y � t �9���
� DG�KJR|BIRQ�Q��µHYOBS^CEI$lYDGIGy � t �Yq��� HYIKO1H.J~Ã.y
� t �Yq,É �W�zDP�KJRDG�Å_GHY�RQp�PyBQdSTDG�RDPO�¯pQp�¶¯9[xMNDPO�J~QvSBDzMNDP_aHYOB[x�RM�Qp�kSBDPJ~HY�bZ1H.SBQp�k�©HY�R�K�BO�J~QvSBDzF}DP�R�,�B[x�~H�H.JR�1HY�'�h�QpM�Q³�¢SBD¢�KD¢DG�RF DGIRHYIGy#H¼IRDGHY¸aª.Q<�,�BÁxMN[x_aHÂF Q�SBD�Q�_GQpIKIRDGI�HYF}DPO1HY�v�KD»ZTQp�T¯pDPI¬_GQpO�JLH°J~Q³DGO�JRIRD�Qp�
IRDaH.XpDGO�J~DP�µH¼OTÁx¯pDP�ÅM�Qp�bDP_G�B�bHYIG�<�zQ²DP�KJ~�TSBQ²S1HY�v_LZ1HYMNHY�v�bHYMN[xO1HYIKDG�GyÔ�¢�B�R�1H.�ÅIRDGHY�b[xÃaHYIV�BMµH¼_P�\HY�K�R[¶�Tj
_aHY¸GªYQµ|1H.�RDaH.S1HµOBQNXpI~HY�»SBDVFBIR�Îj±M�[b�KJR�BI~HvDPO,JRIRDV_GQpM�|T�B�KJRÁx¯pDP�¦D�Qa¹9[bS1HYO�JRDY�neÔH.I~H��BOB�ESBDdHYO1«Y�x[b�KDYy1SBQp[x�
_aHY�KQp�D�¹�J~IKDGM�Qp�©F}Q�SBDPM �RDPI©[bSBDPO�J~[x�B_aHYSBQY�Gy*OBQ�FBIK[bM�DG[bIKQµQp�©IKDaHYXYDGO�J~DP��DPOB_GQYO,JRI~HYMvj±�KDvF}DPIK�:DP[xJLH.MNDPO,JRD
FBIR�Îj±M�[b�KJR�BI~H.SBQp�Gy}_GQpOT�KJ~[¶J~�B[xOBSBQN�BMµHNMN[x�KJ~�TI~HNZTQpMNQYXpÖGOBDGHTy DGOB�,�1HYO�JRQ¢���TDvOBQ��RDPXp�BOBSTQ¢Qp�iIRDGHYXpDPO,JRDG�
DGOB_PQpO�J~I~H.M¬j��RD�J~QYJ~HY�bM�DGO�J~D��KDGXpIKDGX�HYSTQp�G� ��Q´_GHY�RQ´SBD»IRDaH.XpDGO�J~DP�µFBIK��j�MN[x�KJ~�TI~HYSBQY�Gy#H´_LZ1HYMNH²�RDGFBHYI~H
X�HY�RDP�¢�:IRDG�K_GQp��SBQY�¢FBIRQ�SB�TJRQp�¢SBD²_GQpMd|B�B�KJ~ªYQB��fzMNH4_LZ1HYMNH¿ST[xJLH4STD³SB[x�:�B�RªYQ>�RDPF1HYIRH¿Qa¹9[bSBHYO�J~D²SBD
_GQpM�|T�B�KJRÁx¯pDP�WOBQ��RDPXp�BOBSBQ�_GHY�RQB�v�9[xJR�1HY¸GÄ�DG�©DPM �,�BD¬Q�_GQpIKIRDv�BMNH�FBIR�Îj±M�[b��J~�BIRHµF1HYIK_G[\H.�ÔF Q9SBDPM Q�_GQpImj
IRDGIPy#_PQpM�Q¼OBQ²_aHY�KQ²S1H³[bXpOB[x¸aªYQ^F}QYI�_GQpM�FBIKDG�R�RªYQ²�,�BD�Q9_PQpIRIKD�OBQp�vM�QYJ~QYIRDG�¬Cz[bDG�KDG�'yWMµHY�vOBªYQ³�RDPI~ªYQ
HY|}QYIRS1HYSBHY��HY�,�B[È�



ÓÔHY| DG�bH�Ç�� �pË ]^DG_GHYOB[x�RM�Q SBD�IRDGHY¸aª.Q��,�BÁbM�[b_GH F1HYI~H�M�[b�KJR�BI~H.�ÊSTD ZB[xSBIRQYXpÖGOB[xQ�D SBD HYIPy^!�� �
9 6 7���� K > / = @2B�6�C y 9 DGM Æ:_GM»yEM�Qp�Èy6� É y =¾DPM Æ:_aHY��5.MNQY� É � UÍ�1_P[bÖGOT_G[\H.�¢SBD³J~DGIK_GDP[bIRQ>_PQpIRF Q Ë�� c
�
	����� �;o �¶y ��	���� o � r y �
�������
���� � ��u ��� c ��	����� � � r y �
	���� � �xy �
������������ uT� q���� c �
	�����
�;r �¶y �
	���� o � r y �
����� �
!�"� � � u9�

lzUW���$# ¨ 9 ; =k�% ¨�& �� ¨ k'% ¨ s � rpo U �¤� jmuT� Ç � Ç.u�ÇYuT�k & % ¨ �� ¨ k'% k r ��u � U q o � � Ç �po tpuT�¨ k�% ¨ k �� k &�¨ % ¨ � � r9� Ugt � � �aq tptT�k & % ¨ k �� k &Î¨ % k � � � ÇYUgt � � s sY��oY� �k�% ¨�& % ] �� k ¨�& % ] � � Ç � U � t L j � � q,o uT�k�% k ¨�& �� ¨ k�% ¨ k � � ÇYupU �aq uT��u � Ç q �k�% k ¨�& �� k & % ¨�& q � oY� U �¤s uT��u �GqB�p� �¨ k�% k ¨�& �� k &Î¨ % ¨�& o � � tpU �¤s uT��u j q t�Ç��k�% k�% ] �� k & % ] � � � upU �¤�
( j � ��u uT�k�% ¨ k�% ] �� k &�¨ % ] o � o upU opo L j o ��u uT�k ¨�& % k ¨�& �� k &�¨�& % ¨�& s ��u o U �;o uT��u �as tpuT�k &Î¨�& % ] �� ¨ k�% ¨ k�% ] � � o uYU � Ç D uT��u q,rYr upuT�k &Î¨�& % ¨ k �� k &Î¨ % k ¨�& Ç9��u � U �;o uT��u �Gq�s uT�¨ % k ¨�& �� ¨ k�% ¨�& o ��upupU �¤s uT��u uT�k�% k ¨�& �� ¨ % k &Î¨ s � � upU �¤s uT��u � Ç o uT�k�% ¨ % ] �� ¨ k'% ] � � o upU �¤� L jmuT� � uT�¨ % ¨ % ] �� ¨�& % ] � � � ÇYU �;r L jmuT� r uT�k &Î¨�& % k �� k &�¨ % ¨ k � ��upupU �¤s uT��u spr tpuT�k &Î¨�& % k �� k ¨�& % k & q � ÇYtpU �¤s uT��u Ç.t r uT�¨ % ¨ k'% ] �� k ¨�& % ] � ��upupU �¤� uT��u uT�k & % ¨�& �� ¨ k'% ¨ k � � ÇYupU �¤s uT��u q ÇYÇ � uT�

��������������� /���/B&N?:/��458-%/T+°)�&*)%+ 3�+'�458&P£;"0+;/12%/B&
f�MµH�M�[b��J~�BIRH�ZBQpM�QpXpÖGOTDaHvSBD_GQpMd|B�B�KJRÁx¯YDG�*DSBDQa¹T[xS1HYO�J~D.y1�,�1HYOBSBQ�[bXYOB[xJ~HYS1HTy��_GQpOB�K�BM�[bS1HvFBIKQ.j

XpIRDP�R�R[¶¯.HYMNDPO�J~D�F}QpIg�BMNH_LZ1HYMNH��,�BD��RDzFBIRQpFBHYX�HSBQp�gX�HY�KDG���,�BDP[bMNHYSBQp�gF1H.I~HQp�#XpHY�RDP�k�:IKDG_GQY�G�WÓ¦HY�x¯YDGÃ
QvD�¹9DGM�FB�bQvMNHY[x��_GQYOBZBDG_P[bSBQvSTD©_LZ1HYMNH��\HYM�[bO1H.Ik�,�BD�KD©FBIRQpFBHYX�HdDPMÀDG�K_GQ�H.MNDPO,JRQ¬FBIR�Îj±M�[b�KJR�BI~H.SBQ��©H
_LZ1HYMNHiDG�KJ~HY|B[x�b[bÃGHYS1Hn�RQp|TIRD6�BM |B[b_PQiSBD �#�BOB�RDPO��Í� � [bXB�9ÆÈÇ�� opÉ MNQY�KJ~IRHE�BMNHE[bMNHYXpDPM SB[bIKDPJ~HES1Hi_LZ1HYMNH
�\HYM�[bO1H.I¦ÑK�BO�JLHYM�DGO�J~DV_GQpMÕF1H.IKJ~Áx_G�B�bHY�n�Rºp�x[bS1H.���9J~[b�x[bÃGHYS1HY�nF1HYIRHNMNHYIR_GHYInQµDP�R_GQpHYMNDPO�J~Q²Æ8Ug_LZTD ���,[WHYOBS
]^�BOBX�H.�Èy � tptpu É �E��Q�_aHY�KQ¢SBD�O1ª.QµQ�_GQpIKIRDGIKDGM [bOB��JLHY|T[b�b[xS1HYSBDP��HYDGIKQ9SB[xO1`YM�[b_GHY�Gy _GQYMNQµHµ[bOB��JLHY|T[b�b[xS1HYSBD
SBDi{0HYOBSBHY�²Æ���DP����SBQ¤¯�[b_LZµD�J6HY�'�xy � t ��rpÉ y,F QpIkD�¹9DGM�FB�bQTy9OBDPM Qp|B�KJ~«Y_G�T�bQp�#DGM �RDP��_aHYM�[bOTZBQBy,�BMNHV_LZ1HYMNH
FBIR�Îj±M�[b�KJR�BI~H.S1Hµ�\H.MN[xO1HYIn�RDvFBIKQpF1HYXpHYI~«��x[x¯�IRDPMNDPO,JRDdDPM IRDPXp[bM�DdF DGIKMµH.OBDGO�J~DvDd_GQpM ¯pDG�xQ9_P[bS1H.SBDd_PQpO9j
�KJLH.O,JRDY�<�®D�¹9F DGIK[bÖGOT_G[\H¼M�Qp��J~I~H^���TD¢DG�KJ~HÂ¯pDP�bQ�_G[bSBHYSBD�SBDPF}DPOBSBD�HYF DGOBHY��SBQ³DP�KJLH.SBQ³J~DGIKMNQ�SB[xO1`YM�[b_GQ
S1H�MN[x�KJR�BI~H¬D�SBD��K�1Hµ_PQpMNF Qp�K[b¸aª.Qµ[bOT[b_G[bHY�È�nf�MµH¬¯pDPÃv���TD�Q�I~H.[bQµSTDd_G�TIK¯.H.J~�TI~H�S1HN�:IKDGO�J~DdSBD�_LZ1HYMNH
J~QpIKO1H°j±�KD¬XpI~HYOTSBDNST[\HYO�J~DvSBH»DP�RF DG�R�K�BI~H^SBDG��JLHTy¦H^H.FBIRQa¹9[bMNHY¸aª.Q»STD�DP�R_PQ�HYM�DGO�J~Q^MNQpOTQ9SB[xMNDPOB�R[xQpO1HY�%�
HYSBDG�,�1H.S1HT�d�z�iDG�,�1H.¸GÄ�DG��,�BDvSBDG�K_GIKDP¯pDPMÙH�FBIRQYF1HYX�HY¸GªYQ¢SBDP�KJLHµ�:IKDGO�J~DvSTDv_LZ1HYMNH�O��TMµH�M�[b��J~�BIRHµSBD
X�HY�RDP�zF DGI��:DG[¶J~Qp�6�RªYQ

,.-�/
, � �10(� Æ'Ç9� ��É
-�/ ,32 �, � � / ,54 �76 8, � 9;:< �>= ��� ! � ��� �����[� � � Æ'Ç9� Ç É



-�/ � G , 6, � � ,, � ]�� , 6, � e / ������� � G 6 � 4 �76 8 , 6, � / ������� :< �>= ���M� 9 %�� � Æ'Ç9� ��É
��DG�KJ~HY�ÅDP���BHY¸GÄ�DG� 4 � 6 8 y � G 6 � D �M� �RªYQBy�IRDG�KF}DP_PJR[x¯.HYM�DGO�J~D.yTQd×1��¹TQdSBDESB[¶�:�B�~ª.QdM�Qp�bDP_G�B�bHYIgO1HdSB[xIRDG¸GªYQ

� > / -52 ���1�76 8:C y#Q<_aHY�xQpI�DP�RF DG_GÁ¶�1_GQ�H³FBIRDP�R�~ª.Q�_GQYOB�KJ~HYO�J~D�D»H<DPO,J~HY�bFT[\H¼DG�KF}DP_GÁ¶�1_aH²S1H²DG�RF �G_P[bDd!}�¿�
¯pDG�xQ9_P[bS1H.SBDYy�J~DPMNF DGIRH.J~�TI~HDzSBDPOB�R[xS1HYSBD�SBQ�DG�K_GQ�HYM�DGO�JRQd�~ª.Q / y 6 D - � ¨ ×1�9¹9QdSTDz_GHY�bQpIgF QpIgI~HYST[\HY¸GªYQ
� %�� y � GiD � �~ª.QdQd_GHY�bQYIkDP�RF DG_PÁx�1_PQ�HVFTIRDG�K�~ªYQV_GQpOT�KJLH.O,JRDEDEH�_PQpOBSB�TJR[x¯�[bSBHYSBDnJ~�GIKMN[x_aH©S1H�MN[x�KJ~�TI~HT�¦�E�DG�,�1HY¸PÄ9DP�z_PQpMNFT�bDPJ~HY�6�,�BD�SBDG�K_GIRD�¯pDPM Q¬FBIKQ9_PDG�K�RQµSTD�_PQpM�|B�T�KJLª.Q�DPM®X�HY�KDG���~ªYQ¬S1H.S1HY�nOBQNHYF}ÖPOBSB[x_GDY�

��QV�x[bM�[xJ~D�SBDz|BHY[¶¹9Qp�gO,ÒBM�DGIRQY�#SBDi]ÂHY_LZ�y�D�SBDG�KFBIRDPÃaHYOBSTQ.j±�KDiQVD��:DG[¶J~Q�SBQdDPMNFB��¹TQVSBD��EIR�,�B[xMNDPSBDG�Py
H�DG�,�1HY¸GªYQ¢SBD�|1H.�\HYOB¸PQ�SBD��,�1H.O,JR[bS1H.SBD�SBDvM�Q¤¯9[xMNDPO�J~QµIKDGSB�TÃ�j±�KD¬H K � _PQpOB�KJ~HYO�J~D.�VUW��JLHY�©DP���BHY¸GÄ�DG�
F}Q�SBDGM½�RDGI�IRDP�RQp�¶¯�[bS1HY��JRDGOBSTQ´_PQpMNQ²_PQpOBSB[x¸GÄ�DG�vSBD»_GQpO�JRQpIROBQ²X�H.�RDG�¬�:IRDP�R_PQp�NDPM �	� /�
 D�X�HY�KDG�
���TDG[bMNHYSBQY�ÅDGM ��� 
 �Í�Ï[bO�JRDGXpIRHY¸aªYQdS1H�DG�,�1HY¸GªYQ¬SBDi_PQpO�J~[bO,�B[xS1HYSBDEF}DPIRM�[xJ~D�¯pDPIR[x�B_aHYIÅ�,�BDH�¯YH.ÃaªYQ
Mµ«Y�K�R[x_aH´�^_GQpOT�KJLH.O,JRD³H.JRI~Ha¯p�P��S1H´_LZBHYMµH<DÂ�,�BD.y�F QpI�_GQpOT�RDGXY�B[bO�J~D.yn�R�1H�FTIRQpFBIRHYX�HY¸GªYQ<Q9_PQpIRIKDÂ_GQYM
¯pDG�xQ9_P[bS1H.SBDv_GQpOT�KJLH.O,JRDYy /� y*DPM IKDG�\H.¸aªYQ�HYQY�©X�HY�RDP�i�:IRDP�R_GQY�G�v��D�¹9[x�KJ~ÖPOB_G[bH�SBDG��JLH¢¯pDP�bQ�_G[bSBHYSBD�FBIKºpFBIK[\H
S1H»_LZBHYMµH�[xMNFT�b[b_GHµO1H¢D�¹9[x�KJ~ÖPOB_G[bH¢SBD¬�BMµH�DP�R_GHY�\H¢_aH.I~HY_�J~DGIKÁb��J~[b_GH¢SBDv_GQpM�FBIK[bM�DGO�J~QBy�H�DP�RF DG�K�R�BIRH^S1H
_LZ1HYMNHTy��  y

�  � �
- b /� � G � �/� � �

/� � Æ'Ç9��t É
QpOBSBD�Q¢ÁxOBSB[x_GD���u��VSBDPOBQYJLHµHY�i_GQYOBSB[b¸PÄ9DP�iDGM ��� /�
 ��zDG��JLH�DP���BHY¸aªYQTy��,�BD��TJR[b�b[xÃaH�HµZB[xF}ºYJRDG�KD�SBD
O�ÒTMNDPIRQdSTDi{*D��n[x� >�� � � � @ - � G�� C DE�9_LZBM�[bS9J > a � � � @ � C �BOT[xJL«.IR[bQY�Gy � �zH�¯�[b�K_GQp�K[bS1H.SBDz_P[bOBDPMµ«°J~[b_GHD��ÕQ¬_GQ�DP�1_P[bDPO,JRDSBDSB[x�:�B�RªYQ¬MNQY�bDG_P�B�\H.IG�

]^DPSB[\H.O,JRD¬ZB[bF ºYJ~DP�RDP�©SBD^Æ8[ É HY�B�RÖPOB_G[bH»STD¬JRI~HYOT�RF QpIKJRDvSBD¬_aHY�xQpIiF QpI©I~HYST[\HY¸GªYQBygÆ:[b[ É J~IRHYOB�RF QpI�J~D¬SBDMµHY�K�~H�F QpINSB[x�:�B�RªYQ4SBD^DG�KF}�P_G[bDP�¢�RDPXp�BOBSBQ¿H�{0DP[zSTD � [b_*� y�Æ:[b[b[ É FBIRQpFTIR[bDPS1HYSBDP�µSBD^J~I~H.OB�RF QpIKJRDÂ_PQpO9j
�KJLH.O,JRDG�PygÆ8[¶¯ É O,ÒBM�DGIRQµSBD�{*D��n[x�z�TOB[xJ~«YIR[xQND�Æ8[x¯ É �,�BDd�BMÕIKDaHYXpDPO�J~D�M�[bOBQYIR[xJ~«YIR[xQ�_GQYO,JRIRQp�bHNQNFBIRQ�_GDP�R�RQ
SBD_GQpM�|T�B�KJ~ªYQBy1DG��JLHY��DG�,�1H.¸GÄ�DG�nF}Q�SBDPM®�RDPI��K[bM�FB�b[¶�1_aH.S1HY�

�
� �
� � / - � � & �

� � & � -�� 9 > � / � C � 9<;\=j] ; �
� 9 �:@�� e � � � 6 / 6 b6 L! / 6 b � 2 �2 � 6 b � Æ'Ç9� � u É

QpOBSBD 6 L" �´H¿JRDGM�F}DPI~H.JR�BI~H¿SBD<_LZ1HYMNH HYST[\HY|1«°J~[b_GHTyEQY|TJ~[xS1H>DGM �#� 
 ����DG�KJ~H DP���BHY¸aªYQ � �
H�¯YH.ÃaªYQ>MN«Y�R�K[b_GH��,�BD<H.J~IRH¤¯YDG�K�~H¿H4_LZ1HYMNHTy � �³H�¯.HYIK[\«a¯pDP�ESBD²Ha¯.HYOB¸PQ>S1H4IRDGHY¸aªYQTy ; D � �RªYQ>Qp�
¯YH.�bQpIKDG��HYSB[xMNDPOB�R[xQpO1HY[x�vS1H<DPOBDGIKXp[\H²SBD^H.J~[¶¯.HY¸aªYQTy ; � = @2B�6 b y�D»SBQ�_GHY�bQpIv�x[b| DGIRHYSBQ²F}DP�\H³IRDGHY¸aª.QBy

� [xXp�BIRH¬Ç9� o�Ë h�Z1HYMNH¬�bHYM�[bO1HYIkDG��JLHY|T[b�b[xÃaHYSBH��RQp|BIKD�BM®|B[x_GQ¬SBD ���BOB�KDGO��



� � > 6 L" / 6 b C$@ 6 b yiIRDP�RF DG_�J~[x¯.HYM�DGO�JRDY� ¨ IRDaH.XpDGO�J~D<�b[xMN[¶JLHYO�JRD¼F1HYIRH¿QÊFBIKQ9_PDG�R�KQ SBD<_GQYM�|B�B��JLªYQ
F}Qp�K�R�B[}�:I~HY¸GªYQvSBD©MNHY�R�RH 2 � �gUW�KJLHvDP���BHY¸aªYQvF Qp�K�R�B[��KQp�b�T¸aªYQv�KDGM�[¶jmH.O1HY�bÁ¶J~[x_aH©�,�BD©F}DPIRM�[xJRDE_GQYOBZBDG_PDGInH¯pDG�xQ9_P[bS1H.SBD�SBD#FBIRQYF1HYX�HY¸GªYQE_PQpM�Qz�:�BOB¸GªYQiS1H.�ÔFBIKQpFBIR[xDGS1H.SBDG�%�:Áb�R[x_GQ.j��,�BÁbM�[b_GHY��S1HEM�[b��J~�BIRHT�¦hÅHY| DÅOBQYJ~HYI
���TDYyÍF1H.I~H»H»XpIRHYOBSBD�MNHY[bQpIK[\HµSBHY�VIKDaHY¸PÄ9DP�VSTDµ_GQYM�|B�B��JLªYQBy ;�� � y%Q^�,�BDN[bM�FB�b[x_aHµ�,�BDNQ^_PQpOB�R�TMNQ
SBDNIKDaHYXYDGO�J~DP�d�Rº^�¬[bM�F}QpI�JLHYO�JRDvO1H�¯�[xÃG[bOTZ1HYOB¸GH»SBD � � � �µ�E�K�R[xM^y%H�_LZ1HYMNH»F Q9STD��KDGI�SB[x¯�[xSB[bS1H¢DPM
SB�1HY�zIRDGXY[bÄ�DG��SB[b�K[xJ~[xO�JLHY�P�6�EHµFTIR[bM�DG[xI~HTyT_GQpOBZTDG_G[xS1HN_PQpM�QµIRDPXp[\ª.QNSBDVFBIR�ÎjmHY�,�BDP_G[xMNDPO,JRQBy SBDdDP�RF DG�K�R�BIRH
� �� UW� �6ÆÈÇ�� t É�� yÔQ9_PQpIRIKD�DG�,�B[x�bÁb|TIR[bQ�DPO,JRIRD�QY��FBIRQ�_GDP�R�K�RQp�vSBDµ_GQpO�¯pDP_G¸GªYQ²D�SB[x�:�T�~ªYQ¼STDµMNHY�R�RH¼Dµ_aH.�bQpIPy
_GQpM�IKDaHY¸GªYQµ�,�BÁxMN[x_aH�OBDPXp�b[xXpDGOB_P[\«a¯pDP�È�k� �KDGXp�TOBS1HN��_aH.I~HY_�J~DGIK[bÃGHYS1H¬F}QpIn�BM�DP�,�B[b�xÁb|BIK[bQ�DPO,JRIRDVSB[x�:�B�RªYQ
D�IKDaHY¸GªYQ����TÁbM�[b_aH9yTD©F Qp�R�K�B[0DG�RF DG�K�R�BIRH � � y1S1HYSBH¬F QpI

� ���
� 
; � Æ'Ç9� �Y�;É

Ug��JLH��RDPF1HYI~H.¸aªYQ�DGM�SB�1HY�©IKDGXp[xÄ9DP�iSB[x�KJ~[xO�JLHY�Py�_GQpOT�RDG�	�BÖPOB_G[bH»SBH�ZT[bF ºYJ~DP�RDvSBDvXpIRHYOBSBDvDPOBDGIKXp[\H�STD¬H.J~[Øj
¯YH.¸aªYQ F1HYI~HÊH IKDaHY¸GªYQ �,�BÁxMN[x_aHTyzF}QY�R�R[x|B[b�x[xJ~H4H SBD�J~DPIRM�[bO1HY¸GªYQÊS1HÊDP�KJRIR�TJR�BI~H SBHY�^_LZBHYMµH.�Gy©M�DG�RM�Q
���BHYOBSBQ²�RD��xDP¯.HÂDGM_GQpO�J~H²�TM½M�DG_aH.OB[b�KMNQ¼STDPJLH.�bZ1HYSTQ³F1HYI~H¼STDG�R_PIR[x¸aªYQ³SBQ²FBIKQ9_PDG�K�RQ²�,�BÁbM�[b_PQ¿Æ'e%D�j
J~DGIK�EH.OBS � [b�b�x[\HYM��Gy � t � Ç � �9DP�RZ1H.SBIR[0HYOTSÂe%DPJ~DPIR�Py � tptpu É ���Q>DGO�JLHYO�JRQByEH4�KQp�b�T¸aªYQ4O,�BM��GIK[b_GH�SBQ>�R[x�KJRDGMNH4SBD¼DG�,�1H.¸GÄ�DG�´ÆÈÇ9� � cTÇ�� ��É O1ªYQ>H.FBIRDP�RDGO�J~HTyiH.JR�1HY�Øj
MNDPO,JRDYyBST[x�1_P�B�bS1H.SBDG�ÅMNHY[xQpIRDP�Gy��BMµH�¯pDGÃ©�,�BDEDG�KJ~ªYQvSB[x�RF QpOBÁx¯YDG[x�ÅFBIRQYXpI~HYMNHY�k_GQpM�FB�TJ~HY_G[xQpO1HY[x�#_GHYF1HYÃPDG�
SBD�J~IRH.JLHYIz�BMNHµMN[x�KJR�BI~H�IRDaH°J~[x¯.Hµ�,�1H.�b�,�BDGIPy�_GQYMNQ�F QpIiDÎ¹9DGM�FB�bQ�QµFBIRQpXYI~HYMNH�eWIRDPMN[Ø¹>Æ 	 IK_aHYIzDPJH.�È�¶y
� t �p�
�<� DPD�DPJ�H.�È�¶y � t ��rpÉ �©��DG�KJRIR�TJR�BI~H�STD��BMNHµ_LZ1HYMNH�SBD�FBIK��j�MN[x�KJ~�TI~HµFBIKQpF1HYXpHYOBSBQ.j��RDVO��TMµH�M�[b�mj
J~�BIRHNDG��J~DP���T[bQpM��PJRIR[b_GHvSBDVM�DPJ~HYOBQ�DVSTDdHYIPy1_aHY�x_G�B�bHYS1Hv�TJR[b�b[xÃaHYOTSBQ.j±�KDiDG��J~DVFBIRQpXYI~HYMNHTyB��MNQY�KJ~IRHYS1HvO1H
� [bXB�TÆÈÇ�� s�É �Ô��DG��JLHE�1Xp�TI~Hi�ÅF Qp�R�KÁx¯YDG�T_PQpOB��JLH.J~HYIÍ�,�BD6HiDP�RF DG�R�K�BI~H©SBDP�KJ~H_LZBHYMµHz�ÅS1HEQpIKSBDGM SBD6u9y ÇEM�M^�

x (cm)

T
(K

)

C
H

4
,C

O
2

-1 -0.5 0 0.5 1 1.5 2
0

500

1000

1500

2000

2500

0

0.02

0.04

0.06

0.08

0.1

T
CH4
CO2

x (cm)

C
O

,H
2O

O
H

-1 -0.5 0 0.5 1 1.5 2
0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

0.2

0

0.002

0.004

0.006

0.008

0.01

CO
OH
H2O

� [bXp�TI~HÊÇ9� sTË UW��J~IR�9J~�BIRH S1H¿_LZ1HYMNHÊ�bHYM�[bO1HYINFBIRQYF1HYX�HYOTSBQ.j±�KD´O,�BMNH¿MN[x�KJ~�TI~H>SBD²MND�JLHYOTQ D<SBD<HYI
DG�KJRDG�,�B[xQpMN��J~IK[b_aH9�

��DG�KJRDv_aHY�KQBy0Hµ¯pDP�bQ�_G[xS1HYSBD�STDvFBIRQpFBHYX�HY¸GªYQ¢S1H�_LZ1HYMNH��\H.MN[xO1HYI���SBD qB� _PM 5.�P�V��¯YDG�xQ9_P[bS1HYSTD�SBD
FBIRQpFBHYX�HY¸GªYQ��vMµ«°¹9[xMµHµFBHYI~H�M�[b��J~�BIRHY�i_G�;ÑRH�_PQpM�F}Qp�K[b¸GªYQ¢�vFBIRºa¹9[bMNH�S1H¢DG��J~DP���T[bQpM��PJRIR[b_GHTy�DvF Qp�R�K�B[
�b[bM�[xJRDG�0SB[x�KJ~[xO�J~Qp�ÔHEF1HYI�J~[bI¦SBQp�Í�,�1H.[b�ÍHiFTIRQpF1H.X�HY¸aª.QEDG��JLHY_P[bQpOB«YIR[bHzO1ªYQE�ÅF}QY�R�RÁ¶¯pDP�È�Ô� � [bXB�9Æ'Ç9� q�É M�Qp�KJRI~HH¢¯.HYIK[\HY¸GªYQµ_GHY�b_P�B�\H.S1HµS1Hµ¯YDG�bQ�_G[xS1HYSBDdSBDvFBIRQYF1HYX�HY¸GªYQ¢S1H�_LZ1H.MµH�DPM �BMNHµM�[b�KJR�BI~HNSBDvMND�JLHYOTQ¢DvHYI
_GQpM�Q��:�TOB¸aªYQ�S1H_GQpM�F Qp�R[x¸aªYQ©S1HM�[b�KJR�BI~H9�Ô��DG�KJ~H��1XY�BI~HTy�HIR[x���TDGÃaH�nSBDP�BOB[bS1H_GQYMNQ�HI~HYÃGªYQDGO�J~IKDzQ
O�ÒTMNDPIRQ�SBDzM�Qp�xDG�ÍSBQ�_GQYM�|B�B��J~Áx¯YDG� FBIKDG�RDPO�J~DEOTQp�gX�HY�RDP�k�:IKDG�K_GQp�kDnQVO,ÒBM�DGIKQ�STDzM�Qp�bDP�WSBQ_GQpMd|B�B�KJRÁx¯YDG�
O1H©MN[x�KJ~�TI~HiDG��J~DP���T[bQpM��PJRIR[b_GHT�¦Ug��J~Dn_GQYMNF QpIKJ~HYM�DGO�J~Q©O1ª.Q©MNQpOTQYJ~ÐpOT[b_GQES1Hi¯pDG�xQ9_P[bS1H.SBDÅSBD6_LZ1H.MµH©_GQYM
H�IK[b�,�BDGÃGHvSBDP¯YDV�KDGI��bDP¯.HYSTQvDGM�_GQYOB�R[xSBDGIRHY¸aªYQ¬�,�1HYOTSBQNSBH�M�Q9STDG�\H.XpDGM�S1HY�6_LZ1H.MµHY�6JR�BIR|B�T�bDGO�J~HY�G�



riqueza

ve
lo

ci
d

ad
e

(c
m

/s
)

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2
0

5

10

15

20

25

30

35

40

45

50

� [bXp�TI~HNÇ9� qTËkÌ DP�bQ�_G[bSBHYSBDSBD�FBIRQpFBHYX�HY¸GªYQNSBHN_LZ1HYMNH¬�\HYM�[bO1H.IÅO,�BMµH�MN[x�KJR�BI~HvSBDVMND�JLHYOBQ�D�SBDdH.IzDPM�:�BOB¸aª.QNS1HvIK[b�,�BDGÃGH�SBH�M�[b��J~�BIRHTy 6�� ����0�0 � y K � � � H.JRM^�

��������������� /���/B&N?:/��458-%/T+°)�&v-0§B3 )%+ 3�+'�458&P£;"0+;/12%/B&
¨ �TJRI~H²�R[xJR�1HY¸GªYQ²�b[bM�[xJRDµ�,�BD^HYF1HYIKDG_PD^�,�1HYOTSBQ�SBQ<DG��J~�BSTQ�S1HY��_LZ1HYMNHY�¬�\H.MN[xO1HYIRDP���^HY�,�BDG�bH<DPM

���TDÂQa¹9[bS1HYO�JRDÂD»_GQpM�|T�B�KJRÁx¯pDP�zDPOB_GQYO,JRI~HYMvj±�KD^�KDGXpIKDGX�H.SBQp�µF DG�bH<�K�BF DGIK�:Áx_G[xD^S1H²_LZ1HYMNHT���±��J~Q�Q�_GQYIRIRD.y
F}QpIvDÎ¹9DGM�FB�bQByg�,�1HYOTSBQ´SBH²_PQpM�|B�T�KJLª.Q<STD»XYQYJLHY�vSTD¢_GQpM�|T�B�KJRÁx¯pDP�6_GDPIR_aH.S1HY��SBD¢_GQpMd|B�BIRDPO�J~DYy#_GQpM�Q
MNQp��J~IRHYSBQµOBH � [xXB�%ÆÈÇ9� r H É Æ'�9Z1H ��DPJEHY�È�¶y � t �p�pÉ y Qp�Â�,�1H.OBSBQ�S1H��,�BDG[xMµH�SBDV�TMµH¬¯pDG�bH � � [bXT�%ÆÈÇ9� r | É��Æ8�EOTQpO	l9M�Qp�B�Py o upu q,É �E�zDG��J~D�_GHY�RQTy�SBQ�F1Ha¯�[bQµDGMNHYO1HNFBHYI~H.�BO1HµDGM DG��JLHYSTQ¢X�HY�RQY�RQ��,�BD.y�F}QYIESB[¶�:�B�~ªYQTy
MN[xXpI~HvH.JR��H¬�K�BF DGIK�:Áx_G[xD©S1H�_LZBHYMµH9� ¨ HYI6�©J~IRHYÃG[xSBQ�H.J~��HvÃGQpOBH�SBDIKDaHY¸GªYQ¬F}QpIn_PQpO�¯pDG_P¸aªYQNO1H.JR�BI~HY�'yBD
Qp�WFBIRQ�SB�TJRQp�ÍSBD6_PQpM�|B�T�KJLª.Q©�~ªYQ©IKDPJ~[xI~HYSTQp�ÔS1HiFTIRQa¹9[bM�[bS1HYSTD�SBQ©F1Ha¯�[bQESBDP¯�[bSTQHYQ©DP�:DP[xJ~QESBQ©DGM�FB�9¹9QSBD
�EIR�,�B[xMNDPSBDG�#D�¹9DGIK_G[xSBQv�RQp|TIRDEQY��X�HY�KDG�#���TDGO�J~DP�G�#fzMNH¯YDGÃ©�,�BDiH�_LZ1HYMNHdDGOT_GQpO�J~IRH°j±�KDEF Qp�R[x_G[xQpO1HYS1HO1H
[bO�J~DPIK�8HY_PD�DGO�JRIRD�QY�ÔIRDGHYXpDPO,JRDG�Pyp_GQpO�JRI~HYIK[\HYM�DGO�J~D#HYQz_aHY�KQiS1Hz_LZBHYMµH�FBIR�Îj±M�[b�K�BI~HYSBHTy.DP�KJRD#J~[xF}QzSBDk_LZ1HYMNHTy
���TDµ��_GQpOBZTDG_G[xS1H^_PQpM�Q»_LZBHYMµH�SBDNSB[x�:�B�RªYQ�Qp��_LZBHYMµH�O1ªYQ»FBIK��j±M�[b��J~�BIRHYS1HTy0O1ª.Q^F Qp�R�K�B[g¯pDG�xQ9_P[bS1H.SBD
FBIRºpFTIR[\H9�

CED¢MNHYOBDP[bIRH¼HYO1«Y�xQpX�H¼Ú.�v_LZ1HYMNHY�vFBIR�Îj±M�[b��J~�BIRHYS1HY�PyWQ<�K[b��J~DGMNH¼SBD¢DP���BHY¸GÄ�DG�^ÆÈÇ�� � c9Ç9� �pÉ SBDP�R_GIKDP¯YDQp�dFBIKQ9_PDG�K�RQ³SBDN_GQpM�|T�B�KJ~ªYQ¼DGMÙ_LZ1H.MµHY�VSBDµST[x�:�B�RªYQB���E�V_GQpOBST[b¸GÄ�DG�VSBDµ_PQpO�J~QpIKOBQ³HYFTIRQpFBIK[\HYSBHY��~ªYQ
Q¤¹9[xS1HYO�J~DzDGM � � /�
 Dz_GQpM�|T�B�KJRÁx¯pDP��DPM � � 
 f�MµH�SBDG�K_GIK[b¸aª.Qd�R[xMNFT�b[x�B_aHYS1H�EF Qp�K�RÁx¯YDG� _GQpOT�R[bSTD�j
I~HYOBSTQ.j±�KDzH.�W�RDGXY�B[bO�J~DP�gZB[bF ºYJ~DP�RDP� Ë Æ:[ É HY�T�RÖGOT_G[\H©SBDÅJRI~HYOT�RF QpIKJRD�STD6_aHY�xQpIÍF QpIWI~HYST[\HY¸GªYQBy Æ:[b[ É J~IRHYOB�RF QpI�J~DSBDvMµH.�R�~HNF}QpIESB[x�:�B�RªYQ�SBDdDG�RF �G_P[bDP�©�RDGXY�BOBSBQ»H¢{*DG[¦SBD � [x_*� yWÆ8[b[x[ É FBIKQpFBIR[xDGS1H.SBDG�iSTDdJ~IRHYOB�RF QpI�J~D�_PQpO9j�KJLH.O,JRDG�Py Æ8[x¯ É O,ÒBM�DGIRQzSBDÅ{*D-�n[b�%�BOB[xJ~«YIR[xQnD©Æ:¯ É HzIKDaHY¸GªYQE�,�BÁxMN[x_aH6O1Hz_LZBHYMµH�F}Q�SBDk�RDPIÔSBDP�R_GIK[xJ~HzF QpI¦�TMFBIRQ�_GDP�R�RQvXY�bQp|1H.� OTQ�_GQpMd|B�B�KJRÁx¯YDG� >	� C DiQa¹9[bS1H.O,JRD >	
 C �RDEJRI~HYOB���:QpIRMNHYM�DPM�FTIRQ�SB�TJ~QY� >�� C �KDGXp�TOBSBQvHIRDaH.¸aªYQ
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� [bXp�BIRH¬Ç9� r9Ë �9[xJR�1HY¸PÄ9DP��DPM®�,�BDQp�nIRDGHYXpDGO�JRDG��DGOB_PQpO�J~I~H.M¬j��RD�RDPXpIRDPX�HYSBQp�nF DG�bH¬�K�BF DGIK�:Áx_G[xD©SBD_LZ1HYMNHT�
¯YH.�bQpIKDG�ÔSTDG�KJ~HY�ÍFBIKQpFBIK[bDGSBHYSBDG�¦OBQi_PQpM�|B�B��J~Á¶¯pDG��Qp��OTQiQa¹T[xS1HYO�J~D.�Ô�Ê�:I~HY¸GªYQESBD#MN[x�KJR�BI~H����BMNHzXpIRHYOBSBDPÃaH
OBQpIRMNHY�x[bÃaH.S1HTy 0;:  : � yBD�R�BH�DP���BHY¸aªYQ�SBD©J~IRHYOB�KF}QpI�J~D
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F}Q�SBDd�KDGIiQY|TJ~[xS1H�F QpIz�BMµH��RQpMNHNF Q�SBDGIRHYS1HNSBHY�EDP���BHY¸GÄ�DG�iXYQ;¯YDGIKO1HYO�J~DP�©S1HY�EDP�RF �G_P[bDG�E���TÁbM�[b_aH.�G���zQ
_aHY�KQ S1HY�»_GQYOBSB[b¸PÄ9DP��SBD´_PQpO�J~QpIKOBQÊF1HYI~HÊHY�»DG�KF}�P_G[bDP�^�,�BÁxMN[x_aHY�¢D´H¿DGO�JLHY�xFB[\H>�KDGIRDPM ZBQpM�QpXpÖPOBDaHY�Py
H²¯.HYIK[\«a¯pDP� ��»H<ÒTOB[b_GH²¯.HYIK[\«a¯pDP�6OBDG_PDG�R�R«YIR[bH´F1H.I~H<H<SBDP�R_PIR[b¸GªYQ<SBQ´FTIRQ�_GDG�K�RQ4STD»IKDaHY¸GªYQBy#SBDP¯�[bSTQ�Ú
HY�B�RÖPOB_G[bHNSBDJ~DPIRM�Q��:QYO,JRDY�6��QYJ~DÎj±�KDV�,�BDVHY��SB[x�1_P�B�b[xS1HYSBDP��HY�R�KQ9_P[\HYS1H.�zÚ¬IRDP�RQp�x�B¸aª.QNS1HNUW� �¦Æ'Ç9� �Gq,É �~ªYQMNDPOBQpIRDP�n���TDdHY�,�BDP�\HY�6IKDP�:DPIRDGO�JRDG�iÚ.��DP�,�1HY¸GÄ�DG�nSBD©JRI~HYOB�KF}QYIKJ~DQpIK[bXp[xO1HY[x�Gy9Ug�,�P�ÔÆ'Ç9� � cTÇ9� ��É ���Q^_GHY�RQ»DGM �,�BD�Q¢J~DGM�F Q^_GHYI~HY_�J~DPIRÁb��J~[x_GQ�S1H�IRDaH.¸aªYQ»�,�BÁbM�[b_GH=< Dz��Md�B[xJRQ»M�DGOTQpI©�,�BDNQ�J~DPMNF Q
_aHYIRHY_PJRDGIRÁx�KJR[b_GQESBQp�¦JRI~HYOT�RF QpIKJRDG�ÍM�DG_G`YOB[b_PQp�Gy	< P ypHzDG�RF DG�K�R�BIRH©S1HEÃGQYO1HEIRDGH.J~[¶¯.Hz��Md�B[xJRQE[bO9�:DGIR[xQpI0SBQi�,�BDHY�,�BDG�bHzS1HY�¦ÃGQpOBHY�ÔSBD#SB[x�:�T�~ªYQB�%�ÊDG�KJRIR�TJR�BI~HzS1Hz_LZ1H.MµH��\HYM�[bO1H.I*SBD�SB[¶�:�B�~ª.QzIKDG�R�T�xJLH.O,JRD�SBDP�KJ~HEZB[bF ºYJRDG�RD.y
_GQpOBZTDG_G[xS1H´_PQpM�Q�HYFTIRQa¹9[bMNHY¸aªYQ²SBD ���BI �YDÎj��9_LZ,�BMNHYOBO�yn�»MNQY�KJ~IRHYS1H³O1H � [bXB�6ÆÈÇ9� ��É � �zDG��J~D^_aHY�KQByÅH
IRDaH.¸aªYQ¼DPO�J~IRDµ_GQpM�|T�B�KJRÁx¯pDP��D�Qa¹9[bSBHYO�J~DµQ�_GQYIRIRDµHYF DGO1HY�V�,�1HYOBSBQ³DP�KJRDG���KD�DGOB_PQpO�J~IRHYMDPMFTIRQpF QpIR¸GªYQ
DG�KJRDG�,�B[xQpMN��J~IK[b_aH9yB[È��DY�¶y� � ?> N �g��QYJ~DÎj±�KD©���TD�OBªYQvZ1«v_GQ�D�¹9[b��J~ÖPOB_G[bH�DGO�J~IKD�_PQpM�|B�T�KJ~Á¶¯pDP��D©Qa¹T[xS1HYO�J~D.yBD
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� [bXp�TI~H�Ç9� Ç Ë UW�KJRIR�TJR�BI~H�S1H¢_LZ1HYMNH�O1ªYQ�FBIK��j�MN[x�KJ~�TI~HYS1H�DP�KJR[bI~H.S1HT��UÍ¯YQp�b�B¸GªYQ�S1H�J~DPMNF DGIRH.J~�BIRH�D¬S1HY�
�:I~HY¸PÄ9DP�kSTD6MµHY�K�~H©SBDnZB[xSBIRQpXYÖGOB[xQiDnSBDnQ¤¹9[xXpÖGOB[xQiDGM��BMµH©_LZ1H.MµHiSBDnZB[xSBIRQYXpÖGOB[xQiDnSBD�HYIÍF1H.I~H©SB[x¯YDGIK�RQp�
¯YH.�bQpIKDG�6S1HvJLH°¹THvSBDDG��J~[xI~HYM�DGO�J~Q��<�
���TD¬H�IRDGXY[\ªYQNSBDvIRDGHY¸aªYQµ���\HYSTDaHYS1HNF}QpIESB�1HY�iIKDGXp[xÄ9DP�EO1H.�©���BHY[b�zQ�J~I~H.OB�RF QpIKJRD�SBD�_GHY�bQYIED�SBDdMµHY�K�~H
Q9_PQpIRIKD�F QpI6SB[¶�:�B�~ª.QNH.F}DPO1HY�G�

� �1HYOTSBQ^Q�O,ÒBM�DGIKQ^SBD�CiH.M ���p�bDPIGy � � � < P @ < DE�¬FBIKºa¹T[xMNQ�SBD¬�BM»y%H^H.FBIRQa¹9[bMNHY¸aª.Q¢SBD ���BI �.D�j
�9_LZ,�BMµH.OBO�SBDG[Ø¹BHVSBD©�RDPI�¯.«Y�b[xS1HT�Í��DG��J~D©_aH.�RQBy9�BMµHVSBDG�K_GIR[x¸aªYQv�K[bM�FB�b[¶�1_aH.S1H�SBH�_GQpM�|T�B�KJ~ªYQ��iF Qp�R�KÁx¯YDG�
DG�R_PIRD�¯pDGOTSBQ.j±�KD¼HY�¬UW�,�G��Æ'Ç9� � cTÇ9� ��É O,�BMIRD��:DGIRDPOB_G[bHY�ÅOBQYIRMNHY��Ú³�K�BF}DPIK�:Áx_G[bDµSBD¢_LZ1HYMNHTyWD�J~QYMµHYOTSBQ.j±�KD
_GQpM�Qv_GQ�QpIRSTDGO1HYSBH�OBQpIRMNHY�}H�DG��JLHvHd�:I~H.¸aªYQvSBDEMN[x�KJ~�TI~HTy�V�WCED��1OB[bOTSBQ.j±�KDHdJLH°¹TH�SBD©DP�KJR[bI~H.MNDPO,JRQ�S1H
_LZ1HYMNHTy��
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�zQYJRD�j±�KD³�,�BD³H�JLH;¹BH4STD¼DG��J~[bIRHYM�DGO�J~Q4�ÂDG�,�B[x¯.HY�xDGO�J~D¼HYQ4[bO�¯YDGIR�KQ¿SBD¼�BM J~DPMNF Q4_aH.I~HY_�J~DGIKÁb��J~[b_PQ4S1H
IRDaH.¸aªYQz���TÁbM�[b_aH9y¤IRDGFTIRDG�KDGO�JLH.SBQ©HY�K�R[bM �BM O,ÒBMNDPIRQ�SBD#CiHYM ���p�xDGIG�¦eÔH.IKJ~[xOBSBQ.j��RDgSBQ�DG�,�B[x�bÁb|TIR[bQ6�,�BÁxMN[x_GQBy
�R[xJR�1HY¸GªYQiS1HE_LZBHYMµHzSBD ���BI �YDÎj��9_LZ,�BMNHYOBO�y,�BM HY�TMNDPO,JRQ©SBQiDP�KJ~[xI~HYM�DGO�JRQEM�Q9SB[¶�1_aH�FBIRQYXpIRDP�R�R[¶¯.HYMNDPO�J~D
H»DP�KJ~IK�TJ~�TI~H�S1H»_LZBHYMµH9�¬Ug��JLH�MNQ�SB[¶�1_aHY¸GªYQ¢F Q9SBDv�KDGIQp|B�KDGI�¯YH.S1H»OBH � [xXB�WÆ'Ç9� Ç É y0HYQYOBSBD¬�¬MNQp��J~IRHYS1HH»D�¯pQp�x�B¸aªYQ�S1H¢J~DPMNF DGIRH.J~�TI~H¢DvSBD¬�:I~HY¸PÄ9DP�©SBD¬MµHY�K�~H�SBD¬�BMNH�_LZ1HYMNH�STDNZB[xSBIRQYXpÖGOB[xQ >  � �:C D¬SBDHYI >  �;0	C F1HYIRH²ST[x�:DGIKDGO�J~DP��¯.HY�xQpIRDP�¬S1H²J~H°¹TH<STD»DP�KJR[bI~H.MNDPO,JRQ�� Æ'�THY| DG����OB[��YQ¤¯>DPJNHY�'�xy � tpt ��É �¿�
MNDPSB[bS1HvDPM®�,�BDQ�DP�KJR[bI~H.MNDPO,JRQ�HY�BM�DGO�JLHTyTQ9_PQpIRIKD©�BMµHvFBIKQpXpIKDG�R�K[x¯.Hv[bO�J~DPIRF DGOBD�J~IRHY¸aªYQ¬SBQY��IKDaHYXYDGO�J~DP�G�
Ug��JLHÂ[xO�J~DGIKF}DPOBDPJRI~HY¸GªYQÂIKDG�K�B�xJ~H»O1H»FBIRDP�RDPOB¸aHÂSTDµ_GQYM�|B�B�KÁx¯pDP�gO1ªYQÂ�,�BDP[bMNHYSBQ»O1H^IKDGXp[bªYQ�Qa¹T[xS1HYO�J~D�S1H
_LZ1HYMNHTy�Dd¯�[b_PD�jÈ¯pDGIK�~HT� �±�KJRQ¢�bDP¯.H�H��TMµHµST[bM�[bO,�B[b¸GªYQµFTIRQpXpIKDG�K�R[x¯.HµSBHµJ~DGM�F DGI~H°J~�BIRH�O1H�_LZ1HYMNHTy�H°J~��Q
F}QpO�JRQ¼DGM·�,�BD�O1ªYQÂ�µMNHY[b��F}QY�R�RÁ¶¯pDP��MNHYO�J~DGI�_GQYM�|B�B��JLªYQ¼DP�KJ~HY_G[xQpO1«YIK[\HT�^fzM·HY�BM�DGO�JRQ¼S1H^J~H°¹THÂSBD
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� [bXp�TI~H^Ç9� �9Ë eWIRQ�_GDG�K�RQ¼STDµ[bO�JRDGI~H.¸aªYQ»DG�xDGM�DGO�JLHYI�DGO�JRIRDµ�TMÙJR�BIR|T[b�bZBªYQ�Dµ�BMNH��:IKDGO�J~DNSBDµ_PQpM�|B�T�KJLª.QB�
���b[xOBZ1H��Rºp�x[bS1H¬IRDPFBIRDP�RDGO�J~H�QNMµ«;¹T[xMNQ�S1HNJ~H°¹THµSBDVIRDaH.¸aªYQ�DdHµF QpO�J~[b�xZ1HYS1H¬SBDP�b[bM�[xJ~H¬HNDG�KF}DP�R�K�BI~H¢S1H
IRDGXY[\ªYQ¬SBDFBIK��jmH.���TDG_G[xMNDPO�J~QB�
DG�KJR[bIRHYMNDPO�J~Qd�xDP¯.HDGO�JLªYQ�ÚVD�¹�JR[bOB¸GªYQ�HY|TIR�BFTJ~HVSBQVFBIRQ�_GDP�R�KQ�SBDE_PQpM�|B�T�KJLª.QBy9_PQpM�QVF Q9STDz�KDGI�QY|B�RDPIK¯.HYSBQ
O1H � [bXB� Æ'Ç9� Ç©| É �Í� D�¹9[x�KJ~ÖPOB_G[bH©SBDz�TM�¯.HY�bQpIÔ_GIRÁ¶J~[x_GQS1HiJLH°¹THSBDnDG��J~[bIRHYM�DGO�J~Q�,�BDzHY_aHYIKIRD�JLH�HDÎ¹�J~[bOT¸aªYQ
S1H³_LZ1HYMNH²�¢[xO�J~[bMNHYM�DGO�J~DN�b[xX�HYS1H¼H³SBDP�R_PIR[b¸GªYQ²S1H¼JLH°¹TH³SBD¢IKDaHY¸GªYQ²F}QpIv�TMµH¼�xDG[�STD»�zIRIKZBDGOB[x�B�vO1H
���BHY�ÔH�DGOBDPIRXp[bHNSBDdH.J~[¶¯.HY¸aªYQ���XpI~HYOTSBDY��eÔH.I~HN¯.HY�xQpIRDP�zS1H¬JLH°¹TH�SBDdDP�KJ~[xI~HYM�DGO�JRQµMNHY[bQpIKDG�nSBQN���TDdDG��J~D
¯YH.�bQpI�_GIKÁxJ~[x_GQBy0Q�_GQpIKIRDµHYF}DPO1HY�VMN[x�KJ~�TI~H�DGO�J~IKDµQp�VIRDaH.XpDGO�J~DP�GyW�KDGM·IRDaH.¸aªYQ^���TÁbM�[b_aH9���EH � [bXB�kÆ'Ç9� Ç»H ÉDG�KJ~H^�K[xJ~�BHY¸aªYQ»�¬MµH°J~DGIK[\HY�x[bÃGHYS1HµF DG�bHY�IRDPJ~HY�����TD�¯.ªYQ»SBD  ��0 H  � � HYQp�¯YH.�bQpIKDG�©MN«°¹9[bM�Qp�©SBD
_GQpOB_PDGO�J~IRHY¸aª.QµSBQp�nIKDaHYXpDPO�J~DG�P�
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CiH.M ���pZB�bDPIz�:Qp[¦Q¢FBIR[xMNDP[bIKQ�H�FBIKQpF}QYIE�BMNHµSBDP�R_GIK[b¸GªYQ�F1HYI~HµH�DG�KJRIR�TJR�BI~H¢[xO,JRDGIKO1H�SBD��BMNH�_LZ1HYMNH
J~�BIK|B�B�bDPO�JLHVFTIR��j�MN[x�KJR�BI~HYSBHTyp_GQYMNQ��RDPOBSBQd_PQpOB��J~[xJR�BÁbSBHSTDz�BMNH_LZ1HYMNH��bHYMN[xO1HYI¦_GQpM�DP�RF DG�R�K�BI~HVM��B[xJRQ
�1O1HTy�_PQpO�J~[xO��BHYMNDPO�J~D�SBQY|BI~HYSBHµD�SBDP�R�bQ�_aH.S1HµF DG�bQµDG�R_PQ�HYM�DGO�J~Q�JR�BIR|T�B�bDPO,JRQ²Æ��#QpIRXpZT[ÍHYOBS³h�Z1HYM�FB[bQpO�y
o upupu É � Ug��JLH�¯�[b�RªYQ>�,�1HY�KD�j±DP�KJ~«.J~[x_aH>_GQpIKIRDP�RF QpOBSBD²HYQ>FTIRQ�_GDG�K�RQ¿DG�xDGM�DGO�JLH.IµSBD³[xO,JRDGIRHY¸aªYQ>DPO�J~IRD³�TM
J~�BIK|B[b�xZ1ªYQ�SBD�[bO�J~DPOB�R[xS1HYSBD�D¬SB[bM�DGOB�RªYQ»_GQpOBZTDG_G[xS1HY��DN_LZBHYMµH.���bHYM�[bO1HYIKDG�Py�JLHY�g_GQYMNQ�Q»[b�b�T�KJ~IRHYSBQ�O1H
� [bXB� Æ'Ç9� ��É �Ô�zDG��JLH�[bO�J~DPIRFBIKDPJLH.¸aªYQBy9H©�:IRDGO�JRDzSBD�_LZ1HYMNH©J~�BIK|B�B�bDPO�JLHV���BMNH�_PQp�bDP¸aªYQTy�OBQd�KDGO�J~[xSBQdDP�KJLH°J~Áb�mjJ~[b_PQBy�SBDdSB[x¯YDGIR�RHY�©IRDGHY�b[xÃaHY¸PÄ9DP�iSBDP�KJ~DvFTIRQ�_GDG�K�RQ�DG�xDGM�DGO�JLH.IG��E�©Qp|T�RDGI�¯.HY¸GÄ�DG�©DÎ¹TF DGIK[bM�DGO�JLH.[b�E_PQpIRIKQp| Q.j
I~HYM�DG�KJ~H�STDG�R_PIR[x¸aªYQBy9JLHYO�J~Q¬OBQ¬_GHY�RQ�SBD©_LZ1HYMNHY�6FBIK��j�MN[x�KJ~�TI~HYS1H.�Å�,�1HYOBSBQ�OBQ¬S1HY�6_LZBHYMµH.�6SBDSB[x�:�B�RªYQ
J~�BIK|B�B�bDPO�JLHY�P�ÏUWO�J~IRD�JLHYO�JRQBy6_GQpM�Q��KDÂ¯pDPI~«4H<�RDPXp�B[bIPy6D�¹9[b��J~DPM SB[¶¯pDPIR�RQY�µIRDP�R�B�¶JLHYSTQp�µF Qp�R�KÁx¯YDG[b�NSBDG��J~D
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 $�%�%)����8+- ����+���� ���,"�+- ���� ( $�� +*)�y¦l��E�i� É y¦�9[bM��T�\HY¸GªYQ»�z�BM��GIK[b_aH�S1HY� 	 IRHYOBSBDP�dUW�K_aHY�bHY�¢Æ��:�8 ���+
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1y°{%Uk� É D��9[bM��T�\HY¸GªYQn�z�BM��GIK[b_GH�Cz[bIRD�JLHVÆ�% "  '+'&-((�)"�# +- #"*& �$%+� " ##"�% �8(5"�$$
1y.CE�i� É _GQpM�QHY�6J~�G_POB[b_GHY�nMµH.[b�Å�B�K�1HY[x�G�

� �9[xM��B�\H.¸aªYQ¬���BMN�PIR[x_aH¬CE[bIKDPJ~HÂÆ']^Qp[bO»HYOTS³]ÂHYZTDG�RZ�y � tpt �
� �TH.I �°HYInDPJzHY�'�xy � tpt ��� �TH �.H.IzH.OBS¼��QBy
� tpt�Ç É ���BMNH¢JR�G_POB[b_GH^O,�BM��GIR[x_aH¢�RQ.�1�KJR[b_aH.S1HTy0J~DGOTSBQÂF QpIQp|�ÑKD�J~[x¯YQÂH»�RQp�x�B¸aª.Q»STD�JRQ9SBQY�VQp�XpIRHY�B��SBD
�b[b| DGIKS1HYSBDVSBQ��K[b�KJRDGMNHµDGM �,�BDG��JLªYQTy�Qp�¼�KDmÑRHTy�JRQ9STQ�Q�DG�KF}DP_PJRIRQ¢SBDd�:IKDG�	�BÖPOB_G[bH�S1HNJ~�TIR|B�B�xÖGOB_P[\HT�iUg��JLH
J~�G_POB[b_GHv���x[bM�[xJ~HYS1H�H��RQp�x�B¸aªYQ¬SBD©�K[b��J~DGMNHY�6_PQpMÀ|1H.[¶¹9Qp�6O,ÒBM�DGIRQY�6SBDl�D[l�OBQp�bST�Gy.ÑR«��,�BDQ¬O�ÒTMNDPIRQ¬SBD
XpI~HY�T�ESBD��b[x|}DPIRS1HYSTD�STQµ�R[x�KJRDGMNHNH��RDGIzIRDP�RQp�¶¯9[xSBQ��V�BMNH��:�TOB¸aªYQN_GIKDG�R_PDGO�J~DdSBQµO,ÒBM�DGIKQµSBDdl�D[l9OTQp�bSB�P�
UgO�JRIRDPJ~HYO�J~QBy}��HNJR�G_POB[b_GHN�,�BD�F Qp�R�K�B[%MNDP�bZBQpInF QYJ~DPOB_G[bHY�0SBDdIKDGFBIKDG�KDGO�JLHYIPy�DGM�JRDGIRM�Qp��DG��JLH.JRÁb�KJR[b_PQp�Gy Qp�
DG�R_PQ�HYM�DGO�J~QY�NJ~�TIR|B�B�xDGO�J~QY�Gy�D¢JRDGM��RDPIK¯�[bSTQ�_GQYMNQ³�:DGIKI~HYM�DGO�J~H<F1H.I~H²�BMµH³M�DG�xZBQpIv_GQYMNFBIKDGDPOB�~ªYQ<S1H
�:DGOBQpM�DGOTQp�bQpXY[\HdDPO,¯YQp�x¯�[xS1HÂÆ8e¦QpF DYy o upupu É ���OTDG_GDP�R�K[bS1HYSTDvSBD��RQY�b�B¸PÄ9DP�iSBD�DP�R_GQpHYMNDPO�J~Qp�©_PQpM�MNHY[xQpIRDP�zO,ÒBM�DGIKQp�©SBDvlnD l�OBQp�xSB�Gy�OBQp�i�,�1HY[x�iH
J~�G_POB[b_GHµSBDdCi�i�»JRQpIROBH°j±�KDVFBIKQp[b|T[xJ~[¶¯.HTyB�bD�¯.HYMÕHN�TJR[b�x[bÃaH.¸aªYQ¬S1Hµ�9[bM��T�\HY¸GªYQµ���BM��GIR[x_aH¬SBDdSTD 	 I~HYOBSTDG�Ug�K_aHY�bHY��Æ'{*DP�R[bDP�BIGy � tpt�Ç � �THYX�HY�9Jay o upu ��� eW[xQpMNDP�b�x[Èy � tptYt � �9F DGÃP[\HY�xDYy � tpt ��É �i��J~�P_GOB[x_aH¢{0Uk�¼_GQpOB�K[b��J~D
DGMÙ�1�xJRI~HYIdHY�dDP���BHY¸GÄ�DG�vXpQ¤¯YDGIROBHYO�J~DYyg�KDmÑRHÂOBQ³DP�RF DG_�J~IRQ³STDµ�:IRDP���TÖGOB_P[\HY�PyW�RDmÑRH¼OTQ¼DG�KF1HY¸GQ¼�:Áx�R[x_GQB�^�E�
DG�KJRIR�TJR�BI~H.�EJ~�BIK|B�B�xDGO�JLHY�zIRDP�RF QpOB�~«a¯YDG[b�©F DG�xQNJRI~HYOB�KF}QYIKJ~DVSBDdDPOBDGIKXp[\H�DdSBDV�,�1HYO�J~[xS1HYSBDVSBD�M�Q;¯�[xMNDPO,JRQ
�~ªYQNIRDG�KQp�x¯�[xS1HY�6SB[xIRDPJ~HYM�DGO�J~D.y1DGOB�,�1HYO�JRQ��,�BDdH.F}DPO1HY�zHY�nMNDPOBQpIRDP�nDG�KJRIR�TJR�BI~H.�E�~ª.QNM�Q9STDG�\H.S1HY�G�#h�QpM�Q
HY�MNDPOBQpIRDP�DG�KJRIR�TJR�BI~H.��JRDGOBSBDPMÙH¢�RDGI�MNHY[b�iZTQpMNQYXpÖGOBDGHY�©D¬[b�KQYJ~IKºpFB[b_GHY��Æ k [bOBÃPDYy � t r t É y*D¬F QpIKJ~HYO�J~QMNDPOBQp�¢H.�:D�JLHYSBHY��F DG�\H.�µ_GQYOBSB[b¸PÄ9DP��SBD¼_PQpO�J~QpIKOBQByzHY_GIKDGSB[¶JLH°j��RD^���TD³�BMµH´IRDGFTIRDG�KDGO�JLH.¸aªYQ¿IRDGHY�b[x�KJ~H´SBQ



DG�R_PQ�HYM�DGO�J~Q�F Qp�R�RH��KDGI�Qp|TJ~[xS1HT�
�z�#M�DPJRQ9SBQY�bQpXp[bHY�ÔSTDECi�E��Dz{0U#�¬�~ªYQ��RDPMNDP�bZ1H.O,JRDG�kOBQd�KDGO�J~[xSBQ����TDiHYM�|BHY�gOBDG_PDG�R�K[xJ~HYM�H��KQp�b�B¸GªYQ

O��TMN�PIR[b_GH¬JRIR[xSB[bM�DGOB�K[bQpOBHY��DJ~I~H.OB�R[xDGO�J~D�S1HY��DG�,�1HY¸PÄ9DP�ESBDV�EHa¯�[bDPI�jm��J~Q��.DG�P�nUgMd|}QpIRH�QY��M�Q�SBDG�xQp��{%Uk�
_GQpO�J~[xO,�1HYM H D�¹9[bXY[bI»MµHY�xZ1HY��IRDP�\H.JR[x¯.HYM�DGO�J~D<IRD��1O1HYSBHY�Gy��4F Qp�R�KÁx¯pDP��H �KQp�b�T¸aªYQ STD�DG�K_GQ�H.MNDPO,JRQp�³H
O�ÒTMNDPIRQp�nSBD�lnD l�OBQp�xSB�n|}DPM®�R�BF DGIK[bQpIKDG��HYQp�nQp|9J~[bSTQp�6_GQpMÀCi�i�´ÆÈ�TH.X�HY�TJGy o upu �¤É �]^DP�RM�Qn���TD#[xOT�:QpIRMNHY¸PÄ9DP���RQp|TIRDkHY�0MNDPOBQpIKDG�0DG�K_aHY�bHY�*SBQ�DG�R_PQ�HYM�DGO�J~QnJ~�TIR|B�B�xDGO�J~Qn�KDmÑRHYMÏIKDG�xDP¯.HYO�J~DP�Gy
DGM Md�B[xJ~HY�i�R[¶J~�1H.¸GÄ�DG�i���K�T�1_P[bDGO�JRD��TMµH�SBDP�R_PIR[b¸GªYQ¢SBQ¢DP�R_GQpHYMNDPO�J~Q�MN�PSB[bQT�©��J~�G_POB[b_GH�SBDvM��GSB[bHµSBD
l�D[l9OTQp�bSB��S1HY�¬DP���BHY¸GÄ�DG�NSBDÂ�zHa¯9[xDGImj���JRQ��YDP�¼Æ8l��E�i� É ���B�R�BHY�bM�DGO�J~D»DGM�FBIKDGX�HYSBH²FBHYI~H<H<STDG�R_PIR[x¸aªYQ
SBQ�DG�R_PQ�HYM�DGO�J~Q�M��GSB[xQ<ÆÈ�9F DGÃP[\HY�xDYy � tpt ��É �dCzDNH._GQpIKSBQ¢_GQpM�DG��JLH¢J~�G_POB[b_GHTy*�,�1HY�x���TDGI©FBIKQpFBIR[xDGS1H.SBD�SBQ
DG�R_PQ�HYM�DGO�J~Q¿F Q9STD¼�RDPI¢SBDG_PQpMNF Qp��JLH4DGM �BMNH��,�1HYO�J~[xS1HYSBD¼M��GST[\H�D³SBDÂ�BMµH�×B�TJ~�1H.¸aªYQ¿HY�K�RQ�_G[bHYS1H
Ú^J~�BIK|B�B�xÖGOB_P[\HT�^�EFB�x[b_aH.OBSBQÂDP�KJ~HÂSBDG_PQpM�F}Qp�K[b¸GªYQ¼H^JRQ9SBHY��HÂFTIRQpFBIK[bDPS1HYSBDP�dSBQ¼DP�R_PQ�HYM�DGO�J~QByWF Q�SBD�j��RD
SBDGSB�TÃG[bI��BMNH¢DG�,�1HY¸GªYQ^FBHYI~H»H¢SBDG�K_GIR[x¸aªYQ»SBQ»DG�K_GQ�HYM�DGO�JRQÂM��GSB[xQ�H.J~IRH¤¯Y�G��SBD��BMµH¢M��GSB[bHµJ~DPMNF QpI~H.�
S1HY�kDG�,�1HY¸PÄ9DP��SBDz�EHa¯�[bDPI�j��,J~Q��.DG�G�kUW�KJRDzFTIRQ�_GDGST[bM�DGO�J~Q�IRDP�R�B�¶JLHOBQ�HYFBHYIRDP_G[bM�DGO�JRQVSBD�OBQ¤¯pQY�kJRDGIRM�Qp�kSBD
QpIRSBDPMÀ�K�BF}DPIR[xQpI�O1H.�ÅDG�,�1HY¸PÄ9DP�Gy1Qp�����BHY[b�#DGO�¯pQp�¶¯pDPM®_GQpIKIRDP�\HY¸PÄ9DP�ÅDGO�J~IKDE×1�TJR�1HY¸PÄ9DP�6SBDE¯pDP�bQ�_G[xS1HYSBDP�G�W�
Z1HY|B[x�b[bSBHYSBD�DvHµXpDPOBDGIRHY�b[xS1HYSBD�SBDG��JLH�J~�P_GOB[x_aHµFBHYI~HµFTIRDP¯YDGIi¯.HY�xQpIRDP�EM��GSB[xQp�ESBDPF}DPOBSBDvSBQY�iMNQ�SBDP�bQp��SBD
�:DG_LZ1HYM�DGO�JRQ»FBHYI~H�SBD�J~DPIRM�[bO1HY¸GªYQµSTQp�©MNQYMNDPO,JRQp�ESTD�QpIRSTDGM �K�BF DGIR[xQpIG�UW��J~DvM��PJ~Q�SBQ�F DGIKMN[¶J~DVQ¢�B�RQ
SBD6MµH.�bZ1HY�¦|}DPM M�DGOTQp�ÍIRD��1O1HYSBHY�Gy,DÅQ©DPMNFBIKDGXpQESBD6ZB[bF ºYJRDG�RDP�W�R[xMNFB�x[x�1_GHYSBQpIRHY�*JLHY[x�Í_GQYMNQiDP�R_PQ�HYM�DGO�J~Q
|B[bSB[xMNDPOB�R[xQpO1HY�'y IRDGXY[bM�DdF DGIRMNHYOBDPO�J~DYy*D�J~_.�dUWM _PQpOB�KDG�	�BÖGOT_G[\H9y%�TMµH�IKDGSB�B¸GªYQ¢SBIR«Y�KJR[b_aH�STQp�©IRDP_G�BIK�RQp�
_GQpM�FB�TJ~HY_G[xQpO1HY[x�Å�Qp|TJ~[xS1HT�

��|B�T�R_aH»SBD¬MND�J~Q�SBQp�xQpXp[\H.�EHY�¶J~DPIRO1H.JR[x¯.HY�i�¬�BMNH�«YIRDGH¢SBD¬F}DP�R�,�B[b�RH»DPM HY| DGI�J~QBy0�BMNHµ¯pDPÃN�,�BDNHY�
QpF}¸PÄ9DP�¦ST[b�RF QpOBÁ¶¯pDP[b�0OBQ�MNQpM�DGO�JRQ�OBªYQz�RªYQEFT�bDGOBHYMNDPO�J~Dg�~H.JR[b���8H.J~ºpIK[\HY�P�0�zDP�KJ~D#_GQpO�JRD�¹�J~QBy.Qp�%MN��J~Q�SBQp�0SBD
J~I~H.OB�RF QpIKJRDVSBH��:�BOB¸GªYQ�SBDGOB�K[bS1H.SBDdSBD�FBIKQp|1HY|B[x�b[xS1HYSBD¬Æ8egC �WÉ F}Qp�K[b_P[bQpO1H.M¬j��RD©_GQYMNQ¬�BMNHNH.�xJ~DPIRO1H°J~[x¯.HTyIRDG�bH.J~[¶¯.HYMNDPO�J~DWF Qp�B_GQ�D�¹9FB�xQpI~H.S1HTy;O1HnMNQ�SBDG�bHYXpDPM S1H6J~�BIK|B�B�xÖGOB_P[\H�Æ'e%QpF}D.y � tpt q�� e¦QpF DYy o upupu É �%�zDP�KJ~DP�Gy�TJ~[x�b[bÃGH°j±�KDE�BMNH�DG�,�1H.¸aªYQ�SBDiJ~IRHYOB�KF}QpI�J~D©F1H.I~H�SBDP�R_GIKDP¯YDGIiHvegC � _GQYO°ÑK�BO�JLHvSBDiJRQ9S1H.�nHY�6FBIRQYFBIR[xDGS1HYSTDG�
SBQ�×B�B[bSBQT�ÍUW�KJRDG�kMN��J~Q�SBQp�WF Q9SBDPM��RDPIgDGM�FBIRDPX�HYSBQp�W�KDGF1H.I~HYS1H.MNDPO,JRDzQY�NH._GQpFB�bHYSBQp�gH©Qp�9J~IRQY�kM��PJRQ9STQp�
JLHY[x�6_GQpM�Q�l��E�i�¢D{%Uk�¢F1HYIRH�SBDP�R_PIRDP¯YDGIzQ�_PQpM�F}QpI�JLHYM�DGO�JRQvSBQp�6J~DPOB�RQpIKDG��SBDQpIRSTDGM®�K�BF}DPIR[xQpIG�
��������� 3*20)9?:/B7 )�� 2%/ � 3 ���¦"¦&�£¤§B34)�� �©& 1p3 /��´)9- £¤3 & ��"%+��¦"¦?:)�-}£¤3 &

��J~�TIR|B�B�xÖGOB_P[\HTy*_PQpOT�:QpIKMND�¯�[x�KJ~Q�OBQY�V_GHYFBÁxJR�B�bQY�©HYO�J~DPIR[bQYIRDG�Py0��F QpI�R[W�Kº^�TM �:DGOBÐYMNDPOBQ�|1HY�KJ~HYO�J~D
_GQpM�FB�bDÎ¹9QB� Ó%DGOTSBQ¿DGM ¯�[x�KJLH>H4ST[b�R_P�B�R�RªYQ¿SBDG�KDGO�¯pQY�x¯�[bS1H>OBQY�¢F1HYI~«.XpI~H.�:QY��HY_P[bMNHTy6�³DG�KF}DPI~HYSBQ¿�,�BD
H�FBIRDPSB[b¸GªYQ¢S1H�[bO�JRDGI~H.¸aªYQ�DPO�J~IRD¬_PQpM�|B�B��JLªYQ¢DVJ~�BIK|B�B�bÖPOB_G[bH�HY_GHYIRIKDPJ~Dv�TM�XpIRHY�³SBDvSB[¶�1_G�T�bS1HYSTD�HY[xOBS1H
MµHY[xQpIG�¦�zQ_GHY�RQSBDnDG�K_GQ�H.MNDPO,JRQp�gIRDGH.J~[¶¯pQp�Py,HY�ÍJ~�P_GOB[x_aHY�gSBDnCi�E�¬D�{0Uk�dJ~DGOTSBDGM�H©�KDnJRQpIROBHYIRDPM�HY[xOBS1H
MµHY[x�0IRDG��J~IK[xJLH.�ÍHzDP�R_PQ�HYM�DGO�J~Qp�¦_GQpM�|1H.[¶¹9QEO,ÒBM�DGIKQp�ÔSBD�l�D[l�OBQp�bST�GyYDPO�¯pQp�¶¯pDGOTSBQ©XpDGQYMND�J~IR[bHY�0D�M�[b��J~�BIRHY�
�R[bM�FB�xDG��SBDÂX�H.�RDG�µF}DPIK�:DG[¶J~Qp�P��e¦QpINDG�KJRD¼M�QYJ~[¶¯pQBy#MNQ�SBDG�xQp�����TDÂ�TJR[b�b[xÃaHYM¾HY�bXp�TMµH¼�:QpIKMµH²SBD¼M��GSB[bH
J~DGM�F QpI~HY� SBDP�RDGM�F DGOBZ1H.M®�BM�F1HYF DG��DP�R�KDGOB_P[\HY��OBH�FBIRDPSB[b¸GªYQvSBDiDP�R_GQpHYMNDPO�J~Qp�6IKDaH.JR[x¯pQY�Å_GQpM�FB�xD�¹9Qp�Gy9Qp�
���BHY[b�n�~ª.QNH¬MNHY[bQpIK[\H�SBQp�nFBIRQY|B�bDPMµHY��SBD[bO�J~DPIRDG�K�RD�FBI~«°J~[b_PQB�

�ÊMµH.[bQpIK[\H�S1H.�ÔM�Q9SBDP�\HYXYDGOB�0F1HYIRH�DP�R_PQ�HYM�DGO�J~Qp�%J~�BIK|B�B�xDGO�J~Qp�¦IRDGH.J~[¶¯pQp�%�~ªYQzSBDGIK[x¯.HYS1H.�%SBHY�ÔDP���BHY¸GÄ�DG�
SBDE_PQpOB�RDPIK¯.HY¸GªYQ�SBDzMµHY�K�~HTy,�,�1HYO�JR[bS1HYSTDESBDzMNQ¤¯�[bM�DGO�J~Q��b[xOBDaH.IGy�DGOTDGIRXY[\HVD�DG�KF}�P_G[xDG�Å�,�BÁxMN[x_aHY�P�ÍCEDPO,JRIRD
HY�zM�DPJRQ9STQp�bQpXY[\HY�ÅDPMNFTIRDGXpHYS1HY�Py HNMNHY[b�6�B�K�1HY�0_GQYOB�R[x�KJ~D�O1H�HYFB�x[b_aH.¸aªYQByBHNDG��JLHY��DG�,�1H.¸GÄ�DG�Gy S1HY��M��GSB[bHY�
SBDl�D[l�OBQp�bST�6Qp�¢SBD � Ha¯�IRDYyTDG�KJ~HvÒB�xJR[bMNH��TJR[b�x[bÃaH.S1HV�,�1HYOTSBQ¬�RDiJ~IRH.JLHVSBD©DG�K_GQ�HYM�DGO�JRQp�6_GQpM�SBDPOB�R[xS1HYSBD
¯YH.IR[\«a¯YDG�WÆ8{0HY�BOBSBDPI6HYOBS»��F1HY�bST[bOBXBy � t�Ç �
� h�Z1H.�R�~H.[bXpO�y o upupu É �Í�z�ÅMN�PSB[\H.��SBD©lnD l�OBQY�bSB�ÅDESBD � H¤¯�IKDiSBD�BMµH�¯.HYIK[\«a¯pDP���Â�~ªYQ�IRDPFBIRDP�RDGO�J~HYS1HY��F}QYI���ÂD���0y1IRDP�RF DG_PJR[x¯.HYM�DGO�J~D.y1DSBDP�1OT[bS1HY�n_PQpMNQ
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QpOBSBD _ N ���BM½[bO�J~DPIK¯.HY�bQ³STD�J~DGM�F Q<�K�T�1_P[bDGO�JRDGM�DGO�J~D»XpI~H.OBSBD¢�,�1HYOBSTQ´_PQpMNFBHYI~HYSTQ²Ú<SB�TI~HY¸GªYQ²S1HY�
×1�TJ~�BHY¸GÄ�DG�gJ~�BIK|B�B�xDGO�JLHY�P�Wfz�K�1HY�xMNDPO,JRDnFBIRDP�R�~ª.QdDnSBDGOT�R[bSBHYSBDn�~ªYQ�SBDP_GQpM�F}QY�KJLH.�W�TJ~[x�b[bÃGHYOBSBQ°j±�RDÅH�M��GSB[bH
SBDnl�D[l�OBQp�bST�GypDPOB�,�1HYO�J~Q�,�BD6HY�ÔSBDGMNHY[b�¦FBIRQYFBIR[xDGS1HYSTDG�Í�RªYQiSBDP_GQpM�F}QY�KJLH.�Ô¯�[\HEM��GSB[bHzSBD � Ha¯�IRD.�WeÔH.I~HiHSBDG�K_GIR[x¸aªYQ�_GQYMNFB�xDPJ~HiSBQDG�R_PQ�HYM�DGO�J~QJ~�TIR|B�B�xDGO�J~QIKDaH.JR[x¯pQTy���OTDG_GDP�R�R«YIR[xQdHYFT�b[b_GHYIÍDP�KJ~DnFBIKQ9_PDGSB[xMNDPO�J~QSBD
MN�PSB[\HvDG��JLH.JRÁb��J~[b_GHvHYQ¬_GQpO;ÑK�BO�J~Q�SBDDG�,�1HY¸PÄ9DP�zXpQ¤¯YDGIROBHYO�J~DG�P��Ó¦HY�*FBIKQ9_PDGSB[xMNDPO,JRQvIRDP�R�B�¶JLH¬DGM®DP���BHY¸GÄ�DG�
MN�PSB[\HY�kSBDnJ~IRHYOB�RF QpI�J~DESTD �2 � DnJ~DPIRM�Qp�kSBD�×B�TJ~�1H.¸aªYQvH.�R�RQ�_G[bHYSBQp�#H©J~�BIK|B�B�bÖPOB_G[bHTy�Qp�#�,�1H.[b�kOBDG_PDG�R�K[xJ~HYMMNQ�SBDG�bHYXpDPM^� ¨ ��J~DGIKMNQY��FBIRQ¤¯YDGOB[xDGO�J~DP�^S1H.�»DP�,�1HY¸GÄ�DG��SBD²�,�1HYO�JR[bS1HYSTD³SBD³MNQ¤¯�[bM�DGO�JRQ>�b[bOTDaHYIN�~ªYQ
SBDPJRDGIRM�[bOBHYSBQp�kH.JRI~Ha¯p�P��SBD�MNQ�SBDP�bQp�WSBDnJ~�TIR|B�B�xÖGOB_P[\HT�ÔUWM�|}QYI~H©QdFBIKQ9_PDG�K�RQdSTDz_PQpM�|B�B��JLªYQ�[bO9×1�BDGOT_G[bDnQ
J~I~H.OB�RF QpIKJRDÅSBD#DGOBDPIRXp[bHEOBQiM�DG[xQzIKDaH.JR[x¯pQTyp�RDPI~«ES1H.S1HEÖGO9�8HY�RD6H.���T[BHYF DGO1H.�ÍÚEM�Q9STDG�\H.XpDGM S1HzDG�,�1HY¸GªYQ©SBD
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F}Q�SBD��RDGI#SBDGIK[x¯.HYS1H�HF1HYIKJR[bIgSBQ�_a«Y�x_G�B�xQVST[x�:DGIKDGOB_P[\HY�1DP�KJRQ9_G«Y�KJR[b_GQµÆ 	 HYIKSB[bOBDPIGy � t �pr� e¦QpF DYy � t ��r�� e%QpF DYy
� tpt q,É �gUW�KJLH¬DG�,�1H.¸aªYQ�SBDG�K_GIKDP¯pDdHvDP¯pQY�b�B¸GªYQ¬S1H¬ekC � OBQ�DG�KF1HY¸PQ��:Áx�R[b_PQvD©OBQ�DG�RFBHY¸GQ�SBDFBIRQYFBIR[xDGS1HYSTDG�
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