
� ���������
	����������	�������
	��������	�� �"!# ���$�&%'(�*)+�,�-.�/���&'(�0�(	��,�1���2435'(�,6��67	���	��8�(	�-:98��;��'(���-.�

<$=?>&@BADC5EGFH@I>J�K�LNM;OQPQRSK�TUP.VXWZY[VUR�LN\BPQK�O�]B^�_`K�TN^�Ka�TI_cbUK�O�de_cPgfhV;W(ijOQ_cPQ_kdQl7Y[VUmc\IR,nI_kMoZMXTN^�VU\IbXK�O�pBi�Y/pHYjMXTNMXqIM
r7@I>&s&tus�v7wGAxvzy?{�@I|J�K�LNM;OQPQRSK�TUP.VXWZY[VUR�LN\BPQK�O�]B^�_`K�TN^�Ka�TI_cbUK�O�de_cPgfhV;W(ijOQ_cPQ_kdQl7Y[VUmc\IR,nI_kMoZMXTN^�VU\IbXK�O�pBi�Y/pHYjMXTNMXqIM

}�~0�X�B�I�(�H�
��lI_kd�LNM;LHK�O�LIOQVUL�V�deK�d�M;T�K���^�_`K�T�P�d�M;RSLIm`_cTN�RSK�P�lIVBqW�VXO/_cTIW�K�O�K�TN^�K�_cT�LIOQVUnNM;nN_cm`_`dePQ_k^��XO�M;LNlI_��^�M;mXRSVBqBK�m`d��&��lNK�RSK�P�lIVBq$K��BLIm`VX_cP�d�M�nIm`K�d�de_`TI��VXWqB_`RSK�TNdQ_`VXTNMXmc_cPgf$�zTIV��.T,MUdGP�lIK.^�VUTN^�K�TUP�O�M;PQ_`VXT�VXWRSK�MUde\NOQKSLIlIK�TIVXRSK�TIVXT�_`TuVXO�qBK�O�P�V�qBK�O�_cbUK�M;TB�MXmcf�PQ_k^,K��BLIO�K�d�de_`VXTNd�W�VXO�LIO�VXLHVUd�M;m&qB_`dePQO�_`nI\BPQ_`VXT�d����lIK�RSK�P�lIVBqS^�M;TSM;mkdQV/nHK�_cT�PQK�OQLNOQK�PQK�q,_`T�M0b�M;O�_��M;PQ_`VXTNMXmzdQK�PQPQ_`TI�NpX�[K�OQK[VXTIKjRS_cTI_`RS_`dQK�d(MXT�\ILNL�K�Oe�nHVX\IT�q�VUT�PQlIK�K�dgP�_cRhM�P�VXO b�M;O�_`MXTN^�KU�¡��lIK"O�K��dQ\ImcP�d,VXT¢dQ_cRSLIm`KDdQK�PQPQ_`TI�Ud,M;O�K�bXK�OQf£LIO�VXRS_kde_`TI�N�¤£Kn�K�mc_`K�bUK¥P�lI_`dSRSK�PQlIVBq�lNMXd��XO�K�M;P,LHV;P�K�T�PQ_kM;m_`T�XO�M;LIlI_k^�MXm R�VBqBK�m`d�\�deK�q¥W�VUO�qB_kM;�XTNVUdQ_`d��

¦ §U¨ª©�«�¬¢¯®±°£©�§I¬¢¨
²�MU^�lI_cTNK�m`K�M;O�TI_`TI��_kdjLIm`MX�X\IK�qh�._cPQlD^�\IO�deK�dZV;WGqI_cRSK�T�de_`VXTB�M;m`_cPgfXp³nI\BP�P�lIK�O�K�MXOQK,mcK�dQde�´��TNV��.T�nIm`K�d�de_`TI�Ud�PQVzV�����lIK�_cTB�^�VUOQLHVXO�M�P�_cVUT,VXW³PQlIK�deK�nImcK�dQdQ_`TI�Ud�_cThP�lIK/qIK�dQ_c�UThV;W³mcK�M;O�TI_`TI�M;m`�XVUOQ_cPQlNRSd/_kd$M¥O�K�dQK�MXO�^�l�qI_cO�K�^�PQ_`VXT�VXW�LIO�V;W�VU\ITNq"_cRSLHVXOQ�P�MXTN^�KSµ?J/VXTNVXlIV�¶;·U·X·�¸¹�&º»T¥P�lI_`d�L�M;LHK�O�p��jK0K��BLIm`VX_cP�VUTIK0V;WPQlNK�dQKhnImcK�dQdQ_`TI�Ud�p³TNM;RSK�mcf�PQlIK�^�VXTN^�K�T�PQO�M�P�_cVUT�V;WjRSK�MXdQ\IO�KLIlIK�TIVXRSK�TIVXT8pjP�V�qBK�O�_cbUKK���^�_`K�T�P¥d�M;RSLIm`_cTI�uMXmc�UVXO�_�P�lIRhdW�VXO._`TBW�K�OQK�TN^�K$_`TDLNOQVUnNM;nI_`m`_`dePQ_k^0�XO�M;LIlI_k^�MXm R�VBqBK�m`d��
oZM;O�_`VX\Nd$mkM;O��XK�qIK�bz_`M;PQ_`VXTuO�K�dQ\ImcP�d�deP�M;PQK�P�lNM�P,LIOQVUnNM;nN_cm`_�PgfRSK�MUde\IO�K�d�V;W¼PQK�T�^�VUTN^�K�T�PQO�M�PQK$VUT�dQRSMXmcm&deK�P�d�pHdQLHK�^�_kM;m`m`fD_`TlI_`�XlB�»qB_`RSK�TNdQ_cVUTNd��Sµ?º»T�_`TBW�VXO�RhM�P�_cVUT�PQlNK�VXO�f PQlI_kd0_`d0�zTIV��MXd$PQlIK MXdQf�RSLBP�V;P�_`^SK�½U\N_cLNMXOeP�_�P�_cVUTuLIO�VXLHK�OQPgf�µ¾Y[V�bUK�O�MXTNq��lIVURSMUd�¿�ÀUÀI¿�¸�� ¸,��lIK�deK�O�K�dQ\Im�P�d�^�MXTDnHK$K��BLIm`VX_cPQK�qDPQVhqBK��dQ_c�UT�VXLBP�_cRhMXm
d�M;RSLIm`_`TI�DMXmc�UVXO�_�P�lIRhd��0º»T7PQlNK�_`RSL�VUOeP�M;TN^�Kd�M;RSLIm`_cTI��d�^�K�TNM;O�_`VNpzPQlNK�m`MXOQ�UK$qBK�bz_kM�PQ_`VXT P�lIK�VUOQK�RSd�M;m`mcV��VXTNK(PQV0de\IO�RSVX\IT�P8P�lIK[^�OQ\�^�_kM;mXLNOQVUnImcK�RÁVXWN^�VUR�_`TI��\NL��._�P�l�XVzVBquLIO�VXLHVUd�M;m[qB_`dePQO�_`nI\BPQ_`VXT�d��£º»T¢LNMXOeP�_`^�\ImkM;O�pZY[O�M;R�ÂK�O�Ã dPQlNK�VXO�K�RÄK�TNM;nIm`K�d�\Nd�PQV,qIK�O�_cbUK�_cRSLHVXOQP�MXTN^�K/LIOQVUL�V�dQMXmNqB_kdg�PQO�_`nI\BPQ_`VXT�d�M;TNMXmcf�P�_`^�M;m`mcfSW�VUO�de_`RSLImcK�qI_`dePQO�_cnN\BPQ_`VXTNd��
ÅGMXOQ�UK qIK�bz_`M;PQ_`VXT�O�K�dQ\Im�P�d�W�VXO�_`RSL�VUOeP�M;TN^�K7dQMXR�LNmc_`TI��M;LI�LHK�M;O�K�qS_`TI_cPQ_kM;m`mcfS_`T�P�lIK/dQ_cR,\ImkM�PQ_`VXT�MXTNq�^�VXRSR�\ITN_`^�M�PQ_`VXT�dm`_�P�K�O�M�PQ\NOQKuµÆ]IMXqBV���dQ�zf¢M;TNq�ij\N^��zm`K��Ç¿�ÀXÀU·U¸¹�¯��lNK�dQK7OQK��

dQ\Im�P�d�pz�.lIK�T MXLILIm`_`^�M;nIm`KXpzlNMxbUK�O�K�dQ\Im�P�K�q¥_cT L�V��jK�OQW�\Im dQMXR��LIm`K�O�d�µÆ]zRS_cPQl8p�]zlNM;ÈªMXTNqªÉ�MXV�¿�ÀXÀ�ÊX¸¹�¡Ë�V��[K�bXK�O�p.P�lIK�flNMxbUK[nHK�K�T�O�K�dePQO�_k^¹PQK�q�P�V�de_`RSLIm`K�de_`R�\ImkM�P�_cVUT�d�^�K�TNM;O�_`VUd��8º»TPQlN_`d�LNMXL�K�O�pB�jK0LIOQK�deK�T�P[P�lIK�dQK�OQK�de\ImcP�djP�V�M�nIO�VUMUqBK�O�^�VUR��R�\NTI_�PgfUpZ�.lI_`mcKDK��zPQK�TNqB_`TI�"PQlIK�RÌPQV"^�M;O�OQf£VX\IP�i�MxfXK�de_kM;T_`TBW�K�O�K�TN^�K�_`T�R�VUOQK"^�VXRSLIm`K���R�\ImcPQ_`b�M;O�_`M;PQK�LNOQVUnNM;nI_`m`_`dePQ_k^RSVBqBK�mkd��
Í \IO�R�K�PQlIVBq�l�MXd¢MXT�K�m`K���M;T�P�b�M;O�_`M;PQ_`VXTNMXm�_cT�P�K�O�LIOQK�P�M;�PQ_`VXTG� Í TNK�VXnBP�M;_`TNdSP�lIK�LIO�VXLHVUd�M;m�qI_`dePQO�_cnN\BPQ_`VXT�W�VUO�_`R,�LHVXOQP�M;T�^�KDd�M;RSLIm`_`TI�¢µ¼W�VUO�dQVXRSKDOQK�dgP�OQ_k^¹P�K�q�d�^�K�TNM;O�_cV�d�¸0nzfM;T�M;m`fUP�_`^�M;m`mcfuRS_`TI_`R�_kdQ_cTI�uMXT�\ILNL�K�Oe�´n�VU\ITNq�VXT�PQlNK K�dgP�_��RhM�P�VXO�b�M;O�_kM;TN^�KX����lI_kd�LIO�V�bz_`qIK�d�MhRSVUOQK$K�mcK��UM;T�P/MXTNqK�W¼�È�^�_cK�TUP�W�O�M;RSK��jVXO��DW�VXO$^�VUR�nI_`TI_`TI�Db�MXOQ_kM�P�_cVUTNM;m
M;TNq"dQMXR��LIm`_cTN�,RSK�P�lIVBqId[PQlNMXT�P�lIK/VUTIK0LIOQVUL�V�deK�qSVXO�_c�U_cT�M;m`mcfS_`T"µ?qIKÎIO�K�_cP�MUd�pSË�Ï�ÐgK�TB�g]BÏXOQK�TNdeK�T8p,ÑUVXO�qIMXTÒM;TNqÒÓ�\NdQdQK�m`m�¶;·U·I¿�¸����lI_kd�TIK���b�M;O�_`M;PQ_`VXTNMXmZL�K�O�dQLHK�^¹P�_cbUK¥M;LNLImc_`K�d$PQV"d�M;RSLIm`_`TI�d�^�lIK�RSK�d0dQ\N^�l"MUd0²�M;O��XV�b^�lNM;_`T�²7VUTUP�KhYjMXOQm`VDMXTNq�L�M;OQ�PQ_k^�m`K�È�m�P�K�O�_cTI�Áµ?J/VX\N^�K�P�p�qIK"ÎIO�K�_cP�MUd�M;T�q�É0VXO�qBVXT¯¶X·X·I¿UpÓ.VUn�K�OeP
M;TNqSYjMXdQK�m`m`M$¿�ÀXÀUÀU¸¹��Ë�V��jK�bXK�O�p�W�VXO&K�MUdeK[V;WILIO�K�dQK�TI�P�M;PQ_`VXT8pN�[K0W�VB^�\Nd�VUT_cRSLHVXOQP�M;T�^�K$dQMXRSLImc_`TI�SK�dePQ_`RhM�P�VXO�d��
Ô §UÕ×Ö�¬u«�© } ¨Ò°"ØÚÙ } Õ×Ö£Û�§�¨ÝÜ
¤£K[nHK��U_cT�PQlIK�LNMXL�K�O��._cPQl�M�O�K�bz_kde_`VXT�VXWI_cRSLHVXOQP�MXTN^�K�dQMXR��LIm`_cTN�"µ?Ë/M;RSRSK�O�dem`K�f7MXTNq�Ë/M;TNqId�^�VUR�n�¿�ÀXÞUßIpNÓ.\NnI_cT�dgP�K�_`T¿�ÀUßI¿x¸¹�
º»T7dgP�M�PQ_kdePQ_k^�d�pBLIlzfzdQ_k^�d.M;T�qDRhMU^�lI_cTNK0m`K�MXOQTN_cTI��VXTNK_kd�V;W¼PQK�T ^�VXTN^�K�O�TIK�q¥�._�P�l dQVXm`bz_cTN�,lI_`�XlI�´qB_`RSK�TNdQ_`VXTNMXm�_`T�PQK���XO�M;mkdZ�._cPQl¥OQK�deLHK�^�P�PQVSM$LIO�VXn�M;nI_`mc_cPgfhqB_kdgP�OQ_`nI\BP�_cVUT�à�µ?áH¸�V;WPQlNK�W�VXO�R�â

ã�µ¾ä³¸ZåÁæ�ä�µ?áH¸;à�µ�á ¸BçXá
²7VUTUP�K�YjMXOQm`V�_`TUP�K��UO�M;PQ_`VXT¯M;m`�XVUOQ_cPQlNRSdDM;O�K�K�MUdef�P�V¢_`R,�LIm`K�RSK�T�PS_�W/VXTIK ^�M;T�dQMXR�LNmcK qB_cO�K�^�PQm`f£W�OQVURèà�µ�á ¸¹�u��lI_kd�plIV��jK�bUK�O�pXP�\IOQT�d�VX\BP�PQV�nHK�M�lNMXO�qDLIO�VXnIm`K�R�
º»RSL�VUOeP�M;TN^�Kd�M;RSLIm`_cTI��V�bXK�O�^�VURSK�dH_�P&nzf/_`T�PQO�VzqI\N^�_`TI��M.LIO�VXLHVUd�M;mUqB_`dePQO�_c�nI\BP�_cVUT¥éBµ�á ¸�dQ\N^�lSP�lNM�Pj_�P�d�dQ\ILILHVXOQP[_`TN^�m`\NqBK�d(PQlNK/dQ\ILILHVXOQP

ê´ë ì�í�î»ì�ï�ð�ñ�ògóôñ;í�ð�íUîjõXóôî´ò»ögó�÷UíUògóôð�ñUî[ògð�î»óôø$ù�úôóüû`ý,ògþ�ì�ì�ÿXùBð��î»óüògóôð�ñ
�
÷�íXò(ògþ�ìjögì�î»íUúüògî � úôî»ð � ù�ùUúüý,óôñhõXóôî»ï�ögì�ògì.î»ì�ò»ògóôñ���î��



V;W à�µ?áH¸��Z��lIK�T�jK�^�M;TO�K��.O�_�P�K0ãHµÆä³¸�MUdjW�VXm`mcV���d
ã�µ¾ä³¸Zå æ ä�µ?áH¸��¢µ�á ¸Bé�µ?á ¸BçXá

�.lIK�OQK���µ�á ¸������
	�� �
	�� _kd&�zTIV��.T�MXd�P�lIK[_`RSL�VUOeP�M;TN^�K[�jK�_`�Xl�P��Y[VXT�deK�½U\NK�T�PQm`fXp/_�W�VUTIK�^�M;Tªde_`R�\Nm`M;PQK�� _Æ� _¾� q³� dQMXR�LNmcK�d� á �
���������� â MX^�^�VXO�qB_`TI��P�V�é�µ�á ¸ M;TNq�K�b�M;m`\NM�P�K��,µ�á ���
� ¸¹p�MLHVUd�de_`nIm`K�²�VXT�PQK,YjMXOQm`V,K�dgP�_cRhM;PQK�V;W(ã�µ¾ä³¸j_`d
�ã � µÆä³¸Zå �� ��� â ä���á �
�
��� ��µ?á �
��� ¸��lI_kd$K�dePQ_`RhM�P�VXO$_kd$\ITznI_kMXdQK�q�M;TNq8pG\ITNqIK�O��jK�MX��MXd�de\NR�LI�PQ_`VXT�d�pjPQlNK�dgP�OQVUTI��m`Mx� V;W�m`MXOQ�UKT�\NR�nHK�O�d�M;LILNmc_`K�d�pjPQlNM;P_kd �ã � µ¾ä³¸����  ��!#"�%$'& ã�µ¾ä³¸¹�hº´P�_kd�^�m`K�MXO�PQlNM;P�PQlI_kd$_`TUP�K��UO�M;PQ_`VXTRSK�P�lIVBqD^�M;TDMXm`dQV�n�K�_`TUP�K�O�LIO�K�PQK�q¥MUdjMSd�M;RSLIm`_cTN�,RSK�P�lIVBq�.lIK�OQK0PQlNK$L�V�dgP�K�O�_cVUO�qIK�TNdQ_�Pgf,à�µ�á ¸j_`d.MXLILIO�Vx�B_cRhM�P�K�q¥n�f
�à � µ?áH¸�å �� ��� â ��µ�á �
�
� ¸)( 	+*-,
. µ�á ¸�.lIK�OQK%( 	 */,�. µ�áH¸&qBK�TIV;P�K�d�PQlNK�J/_`O�MU^[qBK�m�P�M�W�\NTN^¹P�_cVUT8�(��lIK�T8p�ã � µÆä³¸&_kd
TIV;P�lI_`TI�/nN\BP(PQlIKjW�\IT�^¹PQ_`VXT�ä
µ?áH¸&_`TUP�K��UO�M;PQK�q��._�P�lO�K�dQL�K�^¹P�PQVSP�lIK$K�RSLI_`OQ_k^�MXm³RSK�MXdQ\IO�K �à � µ?áH¸��

]zVUR�K�LIO�VXLHVUd�M;mhqB_kdePQO�_cnI\IPQ_`VXTNduéBµ?áH¸��._`mcm¥VXnzbz_cVU\Ndem`fÝnHKLIO�K�W�K�O�MXnImcK[PQV�VXPQlIK�O�d��10�TS_cRSLHVXOQP�M;T�PZ^�O�_cPQK�O�_`VXT�W�VUOZ^�lIVzVUde�_`TI�$M;T�VULBPQ_`RhM;mBLIO�VXLHVUd�M;mzqB_kdgP�OQ_`nI\BP�_cVUT,_kd&PQV0ÈNT�q�VUTIKjPQlNM;PRS_cTN_cRS_kdeK�d$PQlNK¥b�M;O�_`MXTN^�KhVXW�PQlIKDK�dePQ_`RSM;PQVUO �ã � µÆä³¸¹����lNKb�M;O�_`MXTN^�K0V;WZä
µ�á ¸2��µ?áH¸��._�P�l O�K�dQLHK�^¹P�P�V�éBµ�áH¸._`d��U_cbUK�T n�f
b�M;O  �
	�� µÆä
µ�á ¸2��µ?áH¸Q¸ å 3  �
	��54 ä76Uµ�á ¸2�86zµ�á ¸�9 ! ã:6Xµ¾ä³¸� ; µÆéBµ�á ¸e¸ ! ã 6 µ¾ä³¸ µ=<U¸
��lIKSdeK�^�VUTNqPQK�OQRèVUT�P�lIKSOQ_`�Xl�P/l�M;TNq"de_kqBKSqBVzK�d/TIV;P$qBK��LHK�TNqDVXTéBµ�á ¸�M;TNq¥lIK�TN^�K��[K�VXTNmcfhTIK�K�q¥PQVSRS_cTN_cRS_kdeK0PQlNKÈNO�dgP�PQK�O�R µ>;³µ?éBµ?áH¸e¸Q¸�dQ\InBÐgK�^¹PZP�V$PQlNK/^�VUTNdePQO�M;_`TUP(P�lNM�PjéBµ�áH¸dQ\IRhd
PQV�¿U�&ijf�W�VXO�R�_`TI��MXTSMXLILIO�VXLIO�_kM�PQK�ÅGMX�XO�M;TI�U_`MXT,MXTNqP�MX�z_cTI��qBK�OQ_`b�M�PQ_`bXK�d�p��jKjVXnBP�M;_`T�PQlNK[W�VUmcm`V��._`TI�/VULBPQ_`RhM;mz_`R,�LHVXOQP�M;T�^�K$qB_kdgP�OQ_`nI\BP�_cVUT

é+?�µ?áH¸�å @ ä
µ�áH¸ @ à&µ�á ¸A @ ä
µ?áH¸ @ à&µ�áH¸eçXá��lI_kd�qB_kdePQO�_cnI\IPQ_`VXTK�TNdQ\IO�K�d�P�lNM�P/bxMXO  �
	B� µ´ä
µ�á ¸2��µ?áH¸e¸.åÁ·I�Ë�V��jK�bUK�O�p�_cPS_`d,TIV;P�bXK�OQf£\NdQK�W�\Im�_`T�PQlNKDdQK�TNdQK�P�lNM�PS_�P�_`dTIVXPSK�MXdQfuPQVud�M;RSLIm`K W�OQVUR @ ä
µ?áH¸ @ à&µ�áH¸��DCZK�P�p�_�PhP�K�m`m`dS\NdPQl�M�P�lI_c�Ul"d�M;RSLIm`_cTN�¥K���^�_cK�TN^�f7_kd/MU^�lI_`K�bXK�q7�.lIK�T��jK�W�V;�^�\�dSVXT�dQMXR�LNmc_`TI�"W�OQVUR à�µ?áH¸�_`T¢P�lIK7_cRSLHVXOQP�MXTUPhO�K��U_cVUTNd�.lIK�OQK @ ä
µ�á ¸ @ à�µ�á ¸h_kdhO�K�mkM�PQ_`bXK�mcf¢m`MXOQ�UKFE�lIK�TN^�KP�lIK�TNMXRSK_`R�LHVXOQP�MXTN^�K$d�M;RSLIm`_cTN�N�
��lI_kd�O�K�dQ\ImcP�_cRSLIm`_cK�d�P�lNM�P�_cRSLHVXOQP�M;T�^�K¯d�M;RSLIm`_cTI�ÝK�dgP�_��RhM�P�K�dh^�MXT�n�K7dQ\IL�K�Oe�´K���^�_cK�TUP��¯��lNM�Ph_kd�p[W�VXODM£M£�U_cbUK�TW�\ITN^�PQ_`VXT7ä
µ�á ¸¹pI_cP._`d�LHVUd�de_`nIm`K�P�V�ÈNTNq M,qB_kdePQO�_cnI\IPQ_`VXTéBµ�áH¸PQl�M�P�fz_cK�m`qNd�M;TªK�dePQ_`RhM�PQKu�._cPQlÒM�m`V��[K�ObxMXOQ_kM;T�^�K£PQlNMXT

�.lIK�T"\NdQ_`TI�7MDLHK�OQW�K�^�P�²7VXT�P�K�YjMXOQm`V¥RSK�PQlIVBq³pHGJILKBI¥�._�P�léBµ�á ¸�å�à�µ�á ¸¹�(��lI_kd(LIO�VXLHK�OQPgf�_kd
V;W¼PQK�TSK��BLIm`VX_cPQK�q,W�VUO�de_`R�\I�mkM�PQ_`VXTh_`T¥^�VXRSR�\ITN_`^�M�PQ_`VXThTNK�Pg�jVXO��zd�µÆ]zRS_cPQl¥K�PjMXmÆ�H¿�ÀUÀ�Ê;¸��
¤�lIK�T�P�lIK�TIVUOQRhMXmc_kde_`TI��^�VUTNdgP�M;T�PhV;W�à�µ?áH¸S_kdS\ITI�zTIV��.T8p_cP�_`dhdePQ_`mcm.LHVUd�dQ_cnIm`K PQVuM;LNLImcf�PQlIK7_`RSL�VUOeP�M;TN^�Kd�M;RSLIm`_`TI�RSK�P�lIVBqDnzf�O�K��.O�_cPQ_`TI�hã�µ¾ä³¸�MXdjW�VXm`m`V���dNM

ã�µ¾ä³¸Zå A ä,µ?á ¸O�¢µ�á ¸Iéjµ?á ¸BçUáA ��µ�á ¸Ié�µ�á ¸IçUá
�.lIK�OQKP�¢µ�á ¸RQ ���
	B� ��	B� _`d�TIV���VUTImcf��zTIV��.T�\NL�PQV�M�TNVXOQ�RhM;m`_`dQ_`TI�h^�VXT�dgP�M;T�P��Z��lIK�²�VXT�PQK�YjM;O�m`V�K�dgP�_cRhM;PQK�V;W(ã�µ¾ä³¸nHK�^�VURSK�d
Sã � µ¾ä³¸Zå â�UT ��
� â ä 4 á �V�
� 9 ��µ�á �
��� ¸â�DT �W � â � 4 á �
��� 9 å �� �
� â äX��á ���
� � S�,µ?á �
��� ¸
�.lIK�OQK S�,µ?á �
��� ¸�_kd�M�TIVUOQRhM;m`_kdeK�q¥_`RSL�VUOeP�M;TN^�K0�jK�_`�Xl�P���ÎIVUO��ÈNTI_cPQKUp Sã � µ´ä³¸�_`d�nI_kMXdQK�quµ�O�M�P�_cVhVXW
Pg�[VhK�dgP�_cRhM�P�K�d�¸�nI\BPMXdQfzRSLBPQVXPQ_k^�M;m`m`fXp.\ITNqIK�O �[K�M;��MXd�de\IRSLBP�_cVUTNd�p�PQlIK£dgP�OQVUTI�mkMx�£VXWBm`MXOQ�UK(T�\NR�nHK�O�dGM;LNLImc_`K�d�p�PQlNM;P�_kd Sã � µ¾ä³¸Y���  ��!#"�5$Z& ã/µÆä³¸¹�a�T�qBK�O�MUqIqB_cPQ_`VXTNMXm8MXd�de\IRSLBP�_cVUTNd�MS^�K�T�P�O�MXmHm`_`R�_cP.PQlNK�VXO�K�R^�MXT$n�K�VXnBP�M;_`TIK�qhµ¾É0K��jK��XK.¿�ÀXßUÀU¸¹�Gº»T$LNM;OQPQ_k^�\ImkM;O�p+� S[ 6� "b�M;O  �
	�� µ¾ä
µ?áH¸2�,µ�áH¸Q¸�MXd\� "^] p³�.lIK�OQK S [ 6� qBK�TIV;P�K�d/PQlNKd�M;RSLIm`K0K�dgP�_cRhM;PQVXO.VXWGP�lIK$b�M;O�_`MXTN^�K_M

S[ 6� å T ��
� â � ä
µ�á ���
� ¸ ! Sã � µÆä³¸ � 6 � 6 µ�á �
�
� ¸� T ��
� â � 4 á �
��� 9 � 6
��lIO�VX\I�UlIVX\IP/VX\NO0K��BL�K�OQ_`RSK�T�P�d�p �[K�\NdQK�P�lI_`d�K�dgP�_cRhM;PQK�V;WPQlNK$bxMXOQ_kM;T�^�K�MXd�VX\NO.R�K�MXdQ\IO�K0VXW�LHK�OQW�VXO�RhM;TN^�KX�
��lIK�K�dePQ_`RhM�P�VXO Sã � µÆä³¸jlNMUd[nHK�K�T7delIV��.TDPQVSLHK�OQW�VXO�R¡nHK�Pe�PQK�OGP�lNM;T �ã � µ¾ä³¸8_`T,dQVXRSK�dQK�P�\ILNd&\ITNqIK�O
dQ½�\NMXOQK�q�K�O�OQVUOGm`VUd�dµ?Ó�VXnHK�OQP�M;TNq7YjMXdQK�m`m`M ¿�ÀXÀXÀ�¸¹�0�d(PQlIK�qI_cRSK�T�de_`VXTSV;WHPQlNK.á�_cT�^�O�K�MXdQK�d�p�_cP�n�K�^�VUR�K�d
lNM;O�qBK�OPQV�VXnIP�M;_`T�M�de\N_�P�M;nIm`K£éBµ?áH¸¥W�O�VXR �.lI_k^�l¯PQV�qBO�Mx� dQMXR��LIm`K�d��'0ÄdeK�TNdQ_cnIm`KSdgP�O�M;PQK��Uf_`d/PQVMXqIVXLBP$M¥L�M;O�M;RSK�P�K�O�_`dQK�qéBµ�áa`�bU¸,M;T�q£PQV�MUqIM;LBPcb�qB\IO�_cTN�7PQlIK de_`R�\Nm`M;PQ_`VXT8��dfeFgih#jk GLl+KZGLmnhpo�q k g�r7s�KutNg�m8h#v-GLrOw�µ=0�ºe]I¸jM;LNL�K�M;O�dZP�V,lNMxbUK�VUOQ_`�X_c�TNM;PQK�q�_cT,PQlNK�dePQO�\N^�PQ\IO�M;mzdQM;W�K�Pgf$m`_�P�K�O�M�P�\IOQK�µ?ij\N^�lNK�O�¿�ÀUßXßU¸�pM;T�qulNMXd,nHK�K�T¢K��zPQK�TNde_`bXK�mcfuMXLILIm`_cK�qu_cT¢PQlIK ^�VUR�R,\ITI_k^�M;�PQ_`VXT�d�mc_cPQK�O�M;PQ\IO�K µ=0�mc�)x0MU½HpGJ�K�bXK�P�dQ_c�z_`V;PQ_kd�M;TNq£��V��.TNdeK�TNq¿�ÀUÀ_<Ip�Ó.K�RSVUTNqBVNpS]zO�_cTI_`b�MXd�M;T8pzy�_k^�VUm`MNp�b�M;T|{ZPeP�K�T5MXTNq�&M�PePÆÐgK�¶;·X·U·U¸��,��lI_kd0PQK�^�lITI_k½U\NK�l�MXd�M;mkdeV nHK�K�T£K��BLIm`VX_cPQK�qO�K�^�K�T�PQm`f�_cT"PQlNKhRSMU^�lI_`TIKSmcK�M;O�TI_cTN�^�VXRSR�\NTI_�Pgf�µ?qBK�ÎNOQK��_cP�MXd�p}y�_`O�M;T�ÐeMXT8p�É0K�KÝM;T�q�J/VX\N^�K�P�¶;·U·X·IphY[lIK�TN�+MXTNqJ/OQ\�~�q�~�K�m�¶;·U·X·Np Í OQPQ_�~�M;T�q��$MXK�m`nIm`_cTI��¶X·X·X·�¸¹��0ÝLHVXLI\Nm`MXOMXqNM;LBP�_cbUK�dgP�O�M;PQK��Uf�_`TzbXVXm`bXK�d(^�VUR�LN\BPQ_`TI�$P�lIK/qBK�OQ_`b�M�P�_cbUK.V;WPQlNK�ÈNO�deP�PQK�OQR VXTDPQlIK$O�_c�Ul�P�l�M;TNqdQ_`qBK�VXW&K�½U\�M�PQ_`VXT�µ=<U¸

��µJbU¸�åD3  �
	F� ���f� ä 6 µ�á ¸2��µ?á�`�b�¸�� ��µ�áa`�bU¸� b �



M;T�q�P�lIK�T7\IL qIM;PQ_`TI��PQlIK$LNMXO�MXRSK�PQK�O�d�MUdjW�VXm`mcV���d
b���� â åUb�� !��

¿� �� ��� â ä 6 µ�á �
��� ¸2��µ?á �
��� ` b��»¸F�
��µ�á �
�
� `�b��g¸� b �

�.lIK�OQK � _`d,MmcK�M;O�TI_`TI�7O�M;PQK�MXTNq�á �
����� éBµ�á�` bU¸¹� Í PQlIK�OVXLIPQ_`R�_kd�M�PQ_`VXT M;LILNOQV�MX^�lIK�d
PQlNM;P.RSMX�XK/\NdeK0V;WGPQlIK$Ë�K�dQdQ_kM;TM;O�K$M;mkdeV�LHVUd�de_`nIm`KX�
É0O�K�K�qIf5_`R�LHVXOQP�MXTN^�K¯d�M;RSLIm`_`TI�Ý_`d¢M;TIVXPQlIK�O�_cT�P�K�O�K�dePQ_`TI�dePQO�M�PQK��Xf¢µ¾]B^�lz\I\IO�RhM;TNd$MXTNqu]zVX\BP�lIK�f�¶;·U·X·U¸���Ë�K�OQKUpGVXTNKqBO�Mx��d.P�lIK,_`TI_cPQ_kM;m
LHVUdQ_�P�_cVUTNd�VXW�deK�bXK�O�MXm�M�nNmcVB^��Bd�VXW[dQMXR��LIm`K�d._`TNqBK�L�K�TNqBK�TUP�mcfU����lIK�T8pBW�VXO�K�MX^�l _`TI_�P�_`MXmGd�M;RSLIm`KXpBVXTNK^�VURSLImcK�PQK�d�P�lIK nImcVB^���nzf�P�MX��_`TI�£dgP�K�LNd�_`T�PQlNKqI_cO�K�^�PQ_`VXTV;W�RhM��B_`R�\IR @ ä
µ?áH¸ @ à&µ�áH¸�\IT�PQ_`m/M�m`VB^�M;m�RSM;�B_cR,\IR VUO�MdQL�K�^�_cÈNK�q�PQlIO�K�dQlIVUm`q�_kdO�K�MX^�lNK�q³�¡��lIK�^�VURSLI\BP�M;PQ_`VXTÁV;WPQlNK�_cRSLHVXOQP�MXTN^�K��jK�_`�Xl�P�d._cTP�lI_kd�d�^�K�T�M;O�_cVhO�K�½�\I_`OQK�d�^�MXOQK��W�\Im³P�lIVX\N�Xl�P��
º»T PQlI_kd�LNMXL�K�O�p��[KÒqBK�LNM;OQP�W�OQVUR4PQlNK�dQKÒM;LILIO�Vx�B_cRhM;PQKdePQO�M�PQK��X_`K�d��u¤"K W�VB^�\�d,VUT¢VUnBP�MX_cTI_`TI��M;TNMXmcf�P�_`^�M;mjK��BLIO�K�de�dQ_cVUTNd,W�VXO�éBµ�á ¸�_cT�dQVXRSKDO�K�dePQO�_k^¹PQK�q³p�fUK�PS_cRSLHVXOQP�MXTUP�d�^�K��TNMXOQ_`VUd��
� Õ×Ø } Ù�®�«�Ø °�¬¢¨Ò°"Ø7¨Á©"« } ©"§B¬¢¨
¤£KZW�VB^�\NdGVXT�P�lIK�LIO�VXnNmcK�RÁVXWzK�dgP�_cRhM;PQ_`TI�/dQK�PGLNOQVUnNM;nI_`m`_�P�_cK�d

	�
 ��ZO�µ�á�����¸Zå æ�� 
(µ�á ¸¼à�µ?áH¸eçXá µ?À�¸
�.lIK�OQKjà�µ?áH¸j_kd.M�qI_`dePQO�_cnN\BPQ_`VXTDPQlNM;P�qBK�^�MxfzdjK��zLHVXTNK�T�PQ_kM;m`mcfM;T�q � 
 µ?áH¸�åÒ¿._�W³á����±M;TNqh·�VXPQlIK�OQ�._kdQK�µ?dQK�K�Î&_c�U\IO�K$¿�¸¹���lI_kd0_`d0M�\InN_`½�\I_cPQVU\Nd0LIOQVUnIm`K�R _cT�PQlIK��XO�M;LNlI_`^�M;m�R�VBqBK�m`dm`_�P�K�O�M�PQ\NOQKZMUd8_cP�_kd8V;WzW�\IT�qIM;RSK�T�P�M;mX_`RSL�VUOeP�M;TN^�KZ_`T$R�K�qB_k^�M;mM;T�q¥_`TNqB\NdePQO�_kM;mGqB_kM;�UTIVUdQ_kdjdQfBdgP�K�Rhd��
º»TÝP�lI_`d£dQK�PeP�_cTN�¯PQlNK¢VXLIPQ_`RSMXm,LNOQVUL�V�dQMXm�qB_kdgP�OQ_`nI\BP�_cVUTÒ_`dé ? µ�áH¸ Q � 
(µ?áH¸�à�µ�á ¸¹�Ç]z_`TN^�K£VUTIK�^�M;TNTIV;P�d�M;RSLIm`K�W�O�VXRé ? µ�áH¸�p��jK�MXqBVULBP¥Mub�M;O�_`M;PQ_`VXTNMXm�dgP�O�M;PQK��XfuP�VuÈNTNq�VXPQlIK�OqB_kdgP�OQ_`nI\BP�_cVUTNd W�O�VXR*�.lI_k^�lÁ_cP7_`dK�MXdQf�PQV�dQMXRSLImcK��.lI_`m`KRS_cTN_cRS_kde_`TI�"PQlIKb�M;O�_`MXTN^�KDV;W�P�lIKK�dePQ_`RhM�PQK�d��¢º»T¢LNMXOeP�_`^��\ImkM;O�p(�[K¥_cT�PQO�VBqB\N^�KDM;T�quRS_cTI_`RS_`dQKM;T�\ILNL�K�Oe�´n�VU\ITNquVUT;³µ?éBµ?áH¸e¸��Z��lI_kdGRS_`TI_cRS_kdQM;PQ_`VXT,OQK�de\ImcP�d&_`T,MXT��eVULBPQ_`RhM;m���_`R,�LHVXOQP�M;T�^�K�qB_kdgP�OQ_`nI\BP�_cVUThé���µ?áH¸&W�O�VXR+�.lI_k^�lSVXTIK�^�M;TSVXnBP�M;_`Td�M;RSLIm`K�d�K�MUde_`m`fX�
¤£K$\NdeK0P�lIK�W�VXm`mcV��._`TI�S_kqBK�T�PQ_cPgf

� �N�
	����N��� � 
 µ?áH¸ µe¿�·�¸
�.lIK�OQKZbh_kd0Mhb�M;O�_`M;PQ_`VXTNMXm³LNM;O�M;RSK�P�K�O�^�lNVUdQK�T7deV�PQlNM;P�PQlNKK��BLHVXTIK�T�P&_kd
L�V�de_cPQ_`bXKU��b0_`d&VULBPQ_`RS_`dQK�q�PQV0RhM;�XK[PQlNKjnHVX\NTNqMXd0P�_c�Ul�P$MUd�L�V�dQdQ_`nImcKU����lIKXq g k KNj�h�o�GLr k! _`d0P�lIKhL�VU_cT�P�_`TPQlNK�dQK�P"� �.lIK�O�K[à&µ�á ¸�_kdjRhM��B_cRS_kdeK�q³�Z��lI_kdj_`dj_`mcm`\NdePQO�M�PQK�q�._cPQlÒM�deP�M;T�qIM;O�qÁi�MxfUK�dQ_`MXT�m`_cTIK�M;OQ�»É�MX\Nd�de_kM;TÁR�VBqBK�m�_`TÎ&_c�U\IO�K$¶I�

#$#$#$#$#$#$#$#$#$#$#$#$#$#$##$#$#$#$#$#$#$#$#$#$#$#$#$#$##$#$#$#$#$#$#$#$#$#$#$#$#$#$##$#$#$#$#$#$#$#$#$#$#$#$#$#$##$#$#$#$#$#$#$#$#$#$#$#$#$#$##$#$#$#$#$#$#$#$#$#$#$#$#$#$##$#$#$#$#$#$#$#$#$#$#$#$#$#$##$#$#$#$#$#$#$#$#$#$#$#$#$#$##$#$#$#$#$#$#$#$#$#$#$#$#$#$##$#$#$#$#$#$#$#$#$#$#$#$#$#$##$#$#$#$#$#$#$#$#$#$#$#$#$#$##$#$#$#$#$#$#$#$#$#$#$#$#$#$##$#$#$#$#$#$#$#$#$#$#$#$#$#$##$#$#$#$#$#$#$#$#$#$#$#$#$#$#

%$%$%$%$%$%$%$%$%$%$%$%$%$%$%%$%$%$%$%$%$%$%$%$%$%$%$%$%$%%$%$%$%$%$%$%$%$%$%$%$%$%$%$%%$%$%$%$%$%$%$%$%$%$%$%$%$%$%%$%$%$%$%$%$%$%$%$%$%$%$%$%$%%$%$%$%$%$%$%$%$%$%$%$%$%$%$%%$%$%$%$%$%$%$%$%$%$%$%$%$%$%%$%$%$%$%$%$%$%$%$%$%$%$%$%$%%$%$%$%$%$%$%$%$%$%$%$%$%$%$%%$%$%$%$%$%$%$%$%$%$%$%$%$%$%%$%$%$%$%$%$%$%$%$%$%$%$%$%$%%$%$%$%$%$%$%$%$%$%$%$%$%$%$%%$%$%$%$%$%$%$%$%$%$%$%$%$%$%%$%$%$%$%$%$%$%$%$%$%$%$%$%$%

p(x)

E

Contours of p(x)

α EContours of q(x)    I   (x)p(x)

Î&_c�U\IO�K0¿_M�& m8hpo�q k g�r#siKntNg�m8h#v-GLrOw(' o�r7K5t*)�o�+�v
e5h#v
g_s�Kfm o�q KGLm8h�o�q k g�r#siK}o�rUtNg�mnh7v-GLr:w-,iq o�m k )�KPt k g k KPt h�g_s�K}q K w�GJo�r�tk )�g k m g k k KNqNI.& r k )OGVtZh�g�q k GJs/+�v
g�qXK*0Og�mnh7v
K o�r7K GVt GLr k KNq jK t k KieuGLr sio�m8h1+ k GLr:wzg k g�GLv�h#q o(2�g(2 GLv G k43 o5,8KNq q o�q�62e_K k Kis k GLr:wGLr7,iq�K98/+pKNr k g(2 r7o�q m g�v-G k GJK t;:FI

−1 0 1 2 3 4 5
0

0.01

0.02

0.03

0.04

0.05

0.06
Prior
Likelihood
Posterior
Tilted posterior
Rate point ν

Î&_c�U\IO�K ¶�M<& r k )�GVt t k g�r#e_g�q e�=fg 3 K t GJg�r v GLr#Kig�q j?>ng@+Otit GJg�rm oBe_K vBADC�K g�q�KzGLr k K q K t k Kie GLr s�g�v
s/+�v
g k GLr:wE	hµ?á�F  @ çHGHI5Gz¸, o�qzg q g k KNj�h�o�GLr kJ å¯¶LK/<pI
Í \IO0_`qIK�T�PQ_cPgf7fz_cK�m`qId�PQlNK�W�VUmcm`V��._cTN�¥\ILILHK�OQ�´n�VU\ITNq7VUT�PQlNKb�M;O�_`MXTN^�K_M

; µÆéBµ�á ¸e¸ � 3  �
	�� � � 6 �N�
	����N� �f6Uµ?áH¸ � µe¿X¿x¸
��lI_kd&n�VU\ITNq,_`d&RS_cTN_cRS_kdeK�q�nzf�PQlNK[W�VUmcm`V��._`TI�/LNOQVUL�V�dQMXmUqB_kdg�



PQO�_`nI\BPQ_`VXT�M
é � µ?áH¸ å à�µ�á ¸ � ��	A à&µ�á ¸ � ��	 çUá � à&µ�áH¸ � � 	

�ÄµJbU¸å à�µ�á ¸ � ��	���� ����� ����� ��à�µ?áH¸ �	��
 �
	�� µe¿�¶U¸
�.lIK�OQK��Äµ>bU¸¥_kd¥P�lIK£R�VURSK�T�P �UK�TIK�O�M;PQ_`TI��W�\NTN^¹P�_cVUT8�¡º´Wà�µ?áH¸[_kdjÉ�MX\NdQdQ_kM;ThP�lIK�TD_�P�_`d�^�mcK�M;OZP�lNM�P�R�\Nm�P�_cLIm`fz_cTN�,_cPjnzfPQlNKhPQK�OQR � ��	 dQ_cRSLIm`f�_`RSLImc_`K�d�M7delI_cW¼P�_`T£PQlIK�RSK�M;T8�¥ijfVXLIPQ_`R�_kdQ_cTI�DPQlNK�nHVX\NTNq��jK�^�M;T£^�VXRSLI\IPQK�PQlI_kd�delN_�W¼P���¤£KqBV�PQlN_`d.TNK��zP��
]z_`TN^�K/à�µ?áH¸�qIK�^�MxfBd.K��BL�VUTIK�T�PQ_kM;m`m`fXpIP�lIK�nHVX\NTNq�dQlIVX\ImkqnHKPQ_`�Xl�P/M;P.PQlIK�L�VU_cT�P�VXW&RhM��B_`R�\IR LIO�VXnNMXnI_`mc_cPgfXpBTNMXRSK�m`f  �µ?��lN_`d�_kd0�.lIK�O�K,�jK,MXOQK�K��BLIm`VX_cPQ_`TI�DPQlIKS^�VUTN^�K�T�PQO�M�PQ_`VXT�V;WRSK�MUde\IO�KSnIm`K�d�de_`TI�N�ü¸���V�MX^�lI_`K�bUK�PQlI_kd�p&�jKhVXLBP�_cRS_kdeK b�dQVPQl�M�P� � µ?áH¸0_kd�RS_cTI_`RS_`dQK�q£M�P$á�å  �,¤£K�^�MXOQO�fVX\BP�P�lI_`dVXLIPQ_`R�_kd�M�PQ_`VXT nzf¥qB_��HK�OQK�T�PQ_kM�PQ_`TI��MXTNq¥K�½�\NM�P�_cTI��P�V ~�K�O�VpM

�� b  � µ�á ¸����� 	B� � å �� b µ>b;á ! m`VX���ÄµJbU¸e¸����� 	�� � å�·
��lI_kd�qBK�OQ_`b�M�PQ_`bXK0�X_`bXK�d�\Nd
 å�� � â µJbU¸�� �Äµ>b�¸� b å�� � â µ>b�¸Næ�áUà�µ?áH¸ � ��	 çUáDå� �� µ?áH¸
��)�g k GVt A k )�K8h7q o�hpo+tNg�v�e�GVt k q G 2/+ k GJo�r A(é � )�g�tcG k t'mRKig�r v�o�jsig k Kie}g kD �¥]zVNp8W�VXO�M7É�M;\Nd�dQ_`MXT"qB_kdgP�OQ_`nI\BP�_cVUT��Ýµ���` [ 6 ¸¹pPQlNK �QVXLBP�_cRhMXm ��LIOQVUL�V�dQMXmUqB_kdePQO�_cnI\IPQ_`VXT�P�V$^�VXRSLI\IPQKD	hµ�á�F
 ¸�_`d��X_`bXK�TÝnzfªé � µ  ` [ 6 ¸¹� ��lIK�O�K�dQ\Im�P�d�VXWS\�de_`TI��P�lI_`dLIO�VXLHVUd�M;m&qB_`dePQO�_`nI\BPQ_`VXT"_cT�PQlIKSi�MxfXK�de_kM;Tm`_cTIK�M;OQ�»É�MX\Nd�de_kM;TLIO�VXnIm`K�R M;O�K�dQlIV��.T _cTÎ&_c�U\IO�K��N�

100 200 300 400 500 600 700 800 900 1000 1100
0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2
x 10

−3

V
ar

ia
nc

e

Number of samples

prior
posterior
posterior tilted

Î&_c�U\IO�K���M! Ht k GLm g k o�q l+g�q GJg�r#siK g�t g�, +�r#s k GJo�r o , k )�Kr$+�m 2iK q\o5,ftNg�m8h#v
K t , o�q k )pKZe�GVt k q G 2 + k GJo�rptug�r#ezq g k KNj�hpo�GLr kt*)�o�C�r GLr#"�G w�+�q�K�$:I%�1)pK&��GLv k K�e hpo+t k K q GJo�q�e�GVt k q G 2 + k GJo�rhpK q�, o�q m't 2iK k=k K q k )�g�r k )�Knhpo+t k KNq GJo�qze�GVt k q G 2/+ k GJo�r g+t%h#q�o�jhpo+tNg�vamRKis )�g�r GVt mRI'��)�Knh#q GJo�q%hpK q�, o�q m't%hpoBo�q v 3 I

��lIK delI_cW¼PQK�q¢qB_kdePQO�_cnI\IPQ_`VXT¢MXOQ_kdeK�d$_`TuPQlIKDPQlNK�VXO�f£V;W�mkM;O��XKqBK�b�_kM�P�_cVUTNd(_`TSPQlIK�LIOQVzVXWHVXWHP�lIK�m`V��[K�O(n�VU\ITNqSVXWGY[O�M;R�ÂK�O�Ã dPQlNK�VXO�K�R�µÆij\N^��zmcK�� ¿�ÀUßXÞIp&J�K�R�nHV£MXTNq)(HK�_cPQVU\ITI_�¿�ÀUÀ��U¸����lIK�OQK�_cP�_`d.�zTIV��.TMXd[P�lIK k GLv k Kie e�GVt k q G 2/+ k GJo�rN����lNK�W�\ITN^¹�PQ_`VXT�de\IL �  � µ?áH¸�_`d,�zTIV��.T�MXd�PQlIK v
g�q=w_K e_K l�GJg k GJo�rptPq g k K
, +�r#s k GJo�r VXO+*aK w_KNr#e�q KNj,"�KNr#s )�KNv k q g�r�t�, o�q m���y�V;P�K�P�lNM�P�M;mc�PQlNVX\I�Ul �jK0W�VB^�\Nd.VUT�É�M;\Nd�de_kM;TqB_kdgP�OQ_`nI\BP�_cVUTNd�_`TPQlI_kd.LNM;�LHK�O�p;PQlNK�RSK�P�lIVBqhM;LILIm`_`K�d
P�V�V;P�lIK�O�qI_`dePQO�_cnN\BPQ_`VXTNd�pUdQ\N^�l�MUdPQlNK�ÅGM;LNm`MU^�K$qB_kdgP�OQ_`nI\BP�_cVUT8�
��lIK.P�_cmcPQK�q�qB_kdgP�OQ_`nI\BP�_cVUTh_`dZVXTIm`f,VULBPQ_`RhM;mI�._cPQlN_cThP�lIK.W?MXR,�_`mcfSV;W8\NLIL�K�Oe�´nHVX\ITNqNdZP�lNM�Pj�[K0M;O�K�RS_cTI_`RS_`dQ_`TI�N�(Ë�V��jK�bUK�O�pdQ_cTN^�KDnHV;P�l�P�lIKLIOQVUnNM;nN_cm`_�Pgf£V;W�PQlIK7dQK�P �ÇM;T�quPQlNK¥P�M;OQ��XK�P�qB_kdgP�OQ_`nI\BP�_cVUT0à&µ�á ¸
qBK�^�Mxf�K��BLHVXTIK�TUP�_`MXmcm`fXpX_�P�_kd
LHVUd�de_`nIm`KPQV�M;PeP�M;_`T�MUdefzRSLBP�V;PQ_k^SVXLIPQ_`RSMXmc_cPgfX� ��lI_kd�lNMXLIL�K�TNd$�.lIK�TPQlNK�PQK�O�Rhdj_cTK�½�\NM;PQ_`VXT£µ=<X¸�^�M;TN^�K�m VX\IP.MUdjPQlIK�Tz\IR,n�K�O.V;Wd�M;RSLIm`K�d,�XVzK�d�PQV£_cTIÈNTI_cPgfX� 0 RSVXO�KDqBK�P�M;_`m`K�quP�OQK�M�P�R�K�T�PV;W³MXdQfzRSLBPQVXPQ_k^.K���^�_`K�T�^�f�_kd(LIO�K�dQK�T�P�K�q�_cT�µ¾]BMXqIV���de�zf�MXTNqij\N^��zmcK��5¿�ÀXÀX·�¸¹�
º»T�dQVXRSK�de_cPQ\�M�PQ_`VXT�d�pU�[K.RS_`�Xl�P�K�T�^�VX\NTUP�K�OZRSVUOQK�P�lNM;TSVXTNKO�M�PQK��¾LHVX_`T�P��&º»T�P�lI_`d�^�MXdQKXp�_�P�deK�K�RhdZW?MX_cO�m`f�_`T�PQ\I_cPQ_`bXK/PQV,\NdQKM0RS_��zPQ\NOQK�V;W LIO�VXLHVUd�M;mBqB_kdgP�OQ_`nI\BP�_cVUTNd�p;K�MU^�l,�._cPQlSRSK�MXT�M;PVXTNK�VXW[P�lIKhO�M�PQK��¾LHVX_`T�P�d��Sº»T£VXPQlIK�O�de_cPQ\�M�PQ_`VXT�d�p��[KSRS_c�Ul�PTIVXP�K�bUK�T7�zTIV��ÁPQlIK,mcVB^�M;PQ_`VXTV;W
P�lIK�O�M�P�K��´L�VU_cT�P�d��j¤"K�qIVTIVXP$P�MX^��zm`K�P�lI_kd$LIO�VXnIm`K�R lIK�O�KXp8nN\BP�VXTIKhdQVXm`\BPQ_`VXT��jVX\ImkqnHK[P�V/\�deK�^�VUTNdgP�O�MX_cTNK�q�VULBPQ_`RS_`d�M�P�_cVUT�RSK�P�lIVBqId�PQV0ÈNTNq�PQlNKO�M�PQK��¾LHVX_`T�P�d��
-/.�0 1�2	354 r7698 2 8�r;:=<?>@65A9B78
º»T£PQlIK¥OQK�RSMX_cT�qBK�O$VXW[P�lIK�LNMXL�K�O�p��[K�dQlNM;m`m(W�VB^�\�d$VXT£PQlNKLIO�VXnIm`K�R�V;W�LNOQVUnNM;nI_`m`_`dePQ_k^0_cTBW�K�OQK�TN^�K$_`T �XO�M;LIlI_k^�MXm R�VBqBK�m`d\NdQK�qW�VUO/qB_kM;�UTIVUdQ_kd���Î&_`�X\IO�KDCDdQlIV���d/MSPgfzLI_`^�M;m�TIK�Pg�jVXO�� ���lI_kd&TIK�Pg�jVXO���lNMXdGPQlIK�d�M;RSKjdePQO�\N^�PQ\IO�K[MUdGP�lIKj�[K�mcmz�zTIV��.Tx0²�ÓuRSK�qB_`^�M;mzqB_kM;�XTNVUdQ_`d³TNK�Pg�jVXO���µÆÑUMUM;�z�XVUm`M.MXTNq�ÑUVXO�qIM;T¿�ÀUÀXÀ�¸¹�&¤"K�MXOQK�_`TUP�K�O�K�dePQK�q¥_`T7qBK�P�K�O�R�_`TI_`TI��PQlIK$LNOQVUnNM;nI_`mc�_cPgf�PQl�M�P�VXTNK$V;W&PQlIK�b�MXOQ_kM;nIm`K�d�µ�KBI/w:IjLIO�K�d�de\IO�K�VXO�P�K�RSL�K�Oe�M�P�\IO�K�¸[K��I^�K�K�qId.M�LNMXOeP�_`^�\ImkM;O.b�M;m`\IKX�

YYY YY

X X X X1 2 3 4

1 2 3 4 5

Î&_c�U\IO�KEC M�F'GJgNwFr#o�tiGVtRr#K k C�o�q�G(' k )pK?H r#o�eFK t sio�q q�K t hpo�r#ek oJI�r#e�GLrOw�t C�)�GLv
K k )�K,á r#o�eFK t�sig�rDs�o�q q K t=hpo�r7e k o , g@+�v kt k g k K tZo�qce�GVt Kig�t K tNI
ÎIVUO,dQVXRSKh�XO�M;LNlI_`^�M;mZRSVBqBK�m`d�p
�[KhRS_`�Xl�P,TIVXP�nHK¥M;nIm`KhP�V^�VURSLI\BPQKP�lIK7LHVUdePQK�O�_`VXOhV;W$M£LNM;OQPQ_k^�\Nm`MXOhTIVBqBK7V;W�_cT�P�K�OQ�K�deP µ�PQlIKDVXTIK¥�._�P�luPQlIK ^�VUTNdgP�O�MX_cT�P¹¸¹��Ë�V��jK�bUK�O�pGVUTIK¥^�MXT



\NdQK/K�_�P�lIK�OjP�lIK�P�_cmcPQK�q¥LNOQ_`VXO�qB_kdgP�OQ_`nI\BP�_cVUT¥VXOjO�\ITDMUqIM;LBP�_cbUK_`R�LHVXOQP�MXTN^�K£dQMXRSLImc_`TI��µÆM;_kd�¸hPQV�K�dePQ_`RSM;PQK�PQlIK£L�V�dgP�K�O�_cVUOqB_kdgP�OQ_`nI\BP�_cVUT�V;W�P�lIK7TIVBqBK�MXTNq�PQlIK�T�P�_cmcPhPQlN_`dhK�dgP�_cRhM;PQKX�º»T"dQVXRSKS^�MUdeK�d�p lIV��jK�bUK�O�pN_cP�_kd0L�V�dQdQ_`nImcK,PQV^�VURSLI\BPQK,PQlNKLHVUdePQK�O�_`VXO�V;W.PQlNK TNVzqIKDVXW�_cT�P�K�O�K�deP�M;T�M;m`fUP�_`^�M;m`mcfUp(K�bUK�T¢_cW�jK[^�MXTITIVXP&^�VURSLI\BPQK[PQlNK[LHVUdePQK�OQ_`VXO&V;WBP�lIK[K�T�PQ_`OQK[TIK�Pg�jVXO�� ���lNM;P&_kd�pX�[Kjde_`RSLImcf,^�VXT�qB_�P�_cVUT�VUT�PQlNK[O�K�deP&VXWIPQlNKjTNK�Pg�jVXO��PQV,^�VXRSLI\IPQK.P�lIK�RhM;O��X_`TNMXmBL�V�dgP�K�O�_cVUOZV;W³_`TUP�K�O�K�deP��
Î&_cTNMXmcm`fXp�jKSMXLILIm`fPQlIK�MXLILIO�VXLIO�_kM�PQK�PQ_`m�P�_cTN�DP�V PQlIK�PQlN_`d$RhMXOQ�U_cTNMXmLHVUdePQK�O�_`VXO��
� Ø���Ö"Ø«�§�Õ×Ø7¨Á©�Ù
� .�0 <D>@6���r76 1 :�r;: <?> 6'A9B
¤£K�ÈNO�deP�^�VXTNdQ_`qIK�O�M�TIK�Pg�[VUOQ�h^�VUTNdQ_`dePQ_`TI��VXWGM,dQ_`TI�Xm`K�R,\Im��PQ_`b�M;O�_`M;PQK�TIVBqBKSá�M;TNq£MDR�\ImcPQ_`b�M;O�_`M;PQKSTIVBqBK H ��¤£K�^�VXTI�dQ_`qBK�O�Pg�[V PgfzLHK�d$VXWj^�VUTNdePQO�M;_`TUP�d��hÎ&_`O�deP�p�K�MX^�l�qB_`RSK�TNdQ_cVUTV;W�á�_kd�^�VUTNdePQO�M;_`TIK�q"M;TNq£�jK�^�VXRSLI\IPQK �ZO�µ�á â F  `Qá 6 F `7K/K7K `eá���F  @ HB¸���]zK�^�VXTNq³p&VXTNmcf"PQlIK�ÈNO�deP�qB_`RSK�TNdQ_cVUTu_`d^�VUTNdePQO�M;_`TIK�qDM;TNq �jK�^�VXRSLI\BP�K!�ZO�µ�á â F  @ HI¸¹�¤£KhPQO�_cK�quÞRSK�PQlNVzqNd��._cPQl�qB_��HK�OQK�T�P�LIO�VXLHVUd�M;mZqB_kdgP�OQ_`nI\B�PQ_`VXT�d�pBTNMXRSK�m`fSPQlIK�LIO�_cVUO�p�LHVUdePQK�O�_`VXO�pzMXLILIO�Vx�B_cRhM�P�K�LHVUdePQK��O�_cVUO�p&M;TNq"PQlNK�_`O�PQ_`mcPQK�q¢^�VX\NTUP�K�O�LNM;OQP�d��¥��lIKDM;LILIO�Vx�B_cRhM;PQKLHVUdePQK�O�_`VXO���MXd,^�VUR�LN\BPQK�q��._cPQl¢VUTIKDdePQK�L¢VXW�MXqIMXLBP�M;PQ_`VXT\NdQ_cTN�¯M;T±MXqIMXLBPQ_`bXK�_`R�LHVXOQP�MXTN^�K�d�M;RSLIm`_`TI��R�K�PQlIVBqªW�VUO�XO�M;LNlI_`^�M;m0RSVzqIK�mkdLIOQVUL�V�deK�q¯_`T+µ´Y[lIK�TN��MXTNqªJ�O�\�~�q�~�K�m¶;·U·X·�¸¹��¤£K�K�TNde\NOQK7P�lNM�P¥PQlIK�RSK�M;TNd¥V;W0PQlIK�PQ_`m�P�K�q�qB_kdg�PQO�_`nI\BPQ_`VXT�d�^�VUOQO�K�dQL�VUTNqSP�VSPQlIK$O�M�P�K��´L�VU_cT�P�d  �
¤£KjO�\IT�K�MU^�l�RSK�P�lIVBq�W�VUO
qI_ � K�O�K�T�PZqB_`R�K�TNdQ_cVUTNd(M;TNq�O�M;PQK��LHVX_`TUP�d��&¤£K�deK�P&P�lIK.Tz\IR�nHK�O(VXW d�M;RSLIm`K�d&P�VS¿�·X·U·I�8º»TSK�MX^�l^�MUdeKUpG�jK�O�K�LHK�M�P�K�q"PQlNK�K��BLHK�O�_cRSK�T�P�¶X· PQ_`RSK�d$P�V7VXnBP�M;_`TPQlNK�RSK�M;T"MXTNq"bxMXOQ_kM;T�^�K�VXW�P�lIKSK�dePQ_`RSM;PQVUO0b�MXOQ_kM;TN^�K,MXTNqPQlNKhK	� K�^¹P�_cbUKST�\NR�nHK�O$V;W�dQMXRSLImcK�dSµ¼PQlNKhT�\NR�nHK�O$V;W�dQMXR��LIm`K�d�P�lNM�P�W?MXmcmkd._`TDP�lIK�dQK�P.V;W
_cT�P�K�O�K�deP�¸¹�
¤£K�^�lNVUdQK�M�É�M;\�dQdQ_`MXT�LIO�_`VXO à�µ?áH¸�å&�Ýµ?·p`Qãz¸�MXTNq�M�É�MX\Nde�dQ_`MXT7mc_`�XK�mc_`lIVzVBqhà�µ�H @ áH¸.å��Ýµ	��áa`Qãz¸¹����lIK�LHVUdePQK�OQ_`VXO��jMUdVXnIP�M;_`TIK�q"\�de_`TI�7dgP�M;TNqNM;O�q"MXTNM;m`f�PQ_k^�M;mZ^�M;mk^�\ImkM�P�_cVUTNd��S��lNKK�bz_kqBK�T�^�K��jMUd.de_`RSLIm`f9H�å��I�
��lIK.RSK�MXTSK�dePQ_`RSM;PQVUOZb�M;O�_`MXTN^�K�d
VXnBP�M;_`TIK�q�_`T�nHV;P�lhK��BLHK�OQ�_`R�K�T�P�dZMXOQK�dQlIV��.T�_cT��&M;nIm`K�d�¿�M;TNqh¶B�&º»ThnHV;PQl�^�MXdQK�d�p�PQlNKPQ_`mcPQK�qÁqB_kdgP�OQ_`nI\BP�_cVUTNd�LHK�OQW�VXO�RSK�q�nHK�PeP�K�O PQl�M;T�P�lIK�VXPQlIK�ORSK�P�lIVBqId��
º»T¥PQlIK0R�\ImcPQ_c�»^�VXT�dgP�O�MX_cT�Pj^�MXdQKXpUPQlIK/PQ_`mcPQK�q¥LIO�_cVUOVX\IPQLHK�OQW�VXO�R�K�q�P�lIK�PQ_`m�P�K�q£LHVUdePQK�O�_`VXO�����lI_kd�_kd$MDO�K�dQ\ImcP$V;WPQlNKSW?MX^¹P$P�lNM�P$P�lIK�dQK�P�V;Wj_cT�P�K�O�K�deP�_`d$qBK�^�Mxfz_`TI�K��BL�VUTIK�TI�PQ_kM;m`m`f,MXdZ�[K._`TN^�O�K�MUdeKjP�lIK�qB_`R�K�TNdQ_cVUThV;W áG�(��lNM�PZ_kd�p;PQlNK�O�KM;O�K�Pg�[V K��BLHVXTIK�T�PQ_kM;mZqBK�^�MxfBd�pGVXTIKhqB\IKSP�V PQlIK¥É�MX\NdQdQ_kM;TqBK�^�MxfuM;TNq¢VXTIKqB\IKDPQV"PQlNKDW?MU^¹P�PQlNM;PSPQlIKdeK�P�nHK�^�VXRSK�d_`TN^�O�K�MUde_`TI�Xm`f�RSVUOQK�^�VXTNdePQO�M;_`TIK�q8��]z_cT�^�KhP�lIK�P�_cmcPQK�quLIO�_cVUOlNMUd�M7lI_`�XlIK�O�b�M;O�_`MXTN^�KS_cP�LIO�V�bz_`qBK�d$nHK�PeP�K�O,OQK�de\ImcP�d��i[\IPK�bUK�T�PQ\�M;m`mcfUp PQlI_kd$qBVX\NnImcKSK��zLHVXTNK�T�PQ_kM;m(qBK�^�MxfOQK�de\Nm�P�d�_cT£MqBK�LImcK�PQ_`VXT V;W
dQMXR�LNmcK�djMUd�delIV��.T _`T Î&_`�X\IO�K\<I�
º´W�P�lIK$^�VXTI�dePQO�M;_`TIK�q�dQK�Pj_`d[lIK�m`q�ÈI�BK�q³p�PQlNK�O�K�_kd�TIV�qBK�LNmcK�PQ_`VXT¥VXWGdQMXR��

LIm`K�dS�.lIK�T�\�de_`TI�£PQlIKP�_cmcPQK�q�qB_`dePQO�_`nI\BPQ_`VXT�dhMXdSdelNV��.T�_`TÎ&_c�U\IO�K�ÞN�(��lI_`d�_`d�MXTDK�TN^�VU\IO�M;�X_`TI�,OQK�de\ImcP��

0 2 4 6 8 10 12 14 16 18 20
0

50

100

150

200

250

300

350

400

450

500

550

E
ffe

ct
iv

e 
S

am
pl

e 
S

iz
e

Dimension

prior tilted
posterior tilted
ais tilted

Î&_c�U\IO�KD<�M  �
8Kis k GLl�KUtNg�m8h#v�KDt G���KDGLr m +�v k GLj�s�o�r�t k q g�GLr ksig+tNK�I���)�K , gFs k\k )pg k 2io k ) k )�K >ng@+Otit GJg�rDg�r#e}tNK k o5, GLrpjk K q K t k g�q�K eFKisig 3 GLrOw�K90 h�o�r#KNr k GJg�vLv 3 KNl�K r k +pg�vLv 3 q K t +�v k tzGLrg eFK2h#v
K k GJo�rUo , tNg�m8h#v�K tNI�co k K k )�Kuh#q GJo�q�g�r7eRhpo+t k K q GJo�qg�q�KZl�K q 3 sNv
o�t K�I

0 10 20 30 40 50 60
−100

0

100

200

300

400

500

600

E
ffe

ct
iv

e 
S

am
pl

e 
S

iz
e

Dimension

Standard proposal distributions

Tilted proposal distributions

Î&_c�U\IO�K�Þ�M  �
8Kis k GLl+K tNg�m8h#v�K tiG���K GLr t GLr:wFv
K j�sio�r�t k q�g�GLr ksig+tNK�I��#GLr#siK k )pK k )pKft G��BKuo , k )�Kusio�rpt k q g�GLr#Kiecq K w�GJo�r�t e_oBK tr#o k eFKisig 3 C�G k )�GLr7s q�K�g�t GLr:w e�GLmRKNr�t GJo�r A k )pK k GLv k KieXe�GVt k q GLj
2/+ k GJo�r�t�g�vLv
o@C +Ot k o�tNg�m8h#v
K}K�
8Kis k GLl�K v 3 e_K t h7G k K k )pK�GLrpjsNq Kig+t GLr:w�e�GLm K rpt GJo�r#I
� .�� C���� < 2 ��r76 1 :¡r;:=<?>@6'A B
º»T�PQlN_`d¥K��BL�K�OQ_`RSK�T�P�p.�jK�MXqIVXLBPhP�lIK�TIK�Pg�[VUOQ��delIV��.T�_`TÎ&_c�U\IO�K C�p��._cPQlDnI_`bxMXOQ_kM�P�K/TNVzqIK�djá7M;TNq9HH� Í \IOj�XV�M;mH_`d[P�V^�VURSLI\BPQK"��O�µ�á âQâ F  `Qá â 6 F  @ HI¸¹�(��lNM;P&_kd�p;VXTIm`f�PQlNK�ÈNO�deP



�&M;nIm`K,¿_M��}Kig�r K t k GLm g k o�q\l+g�q GJg�r7s�K , o�quq�g k K j�hpo�GLr k� å C�g�r#eztNg�mnh7v
Kut G���K�������� C�G k ) g $_j2r#o�eFK'r#K k C�o�q�G g�r7e gzt GLr:wFv
Ksio�rpt k q g�GLr k I�� K5t*)�o�C k )�K8q g�r G'o , k )pKfK t k GLm g k o�q5GLr�2Nq gFs GFK k t I ��)�K8t 3 mE2io�v ! GLr#e�GJsig k K t k )pg k r#oZtNg�m8h#v
K t C�K q�Kfo(2 k g�GLr7K�eGLr k )�KZtNK k o5,uGLr k KNq K t k I
1�2 C :0r78 2 6hr78 C :=<
	76 1 8¿ < ¿�· ¿�< ¶;· <X·

CN� �X·;K��´·:<����� � � � � � LIO�_cVUO¶B�`¿ CXK��´·zÊ�� � � � � � � M;_kd
�I� �U¶�K��´·Uß�� - � ÀI�`¿�ÞXK��»· C�� � � ¿U�üÊB¿�K��´· ��� � � Êz�/<;ÀXK��»·���� � � ÀI� CUßXK��»·���� � � � M;_kdjPQ_`m�P�K�q¶B� ·X·;K��´·UÞ������ ÀI� ÀXÀXK��»·�Ê�� � � ÀN� ÀUÀ;K��´·zÊ�� � � ÀI� ÀXÀXK��»·�Ê�� � � ÀI� ÀXÀXK��»·�Ê�� � � ÀN� ÀUÀ;K��´·zÊ�� � � L�V�dgP�K�O�_cVUO
�I�`¿�ß;K��´·UÀ�� 0 � Êz� ÞI¿�K��»·XÞ�� - � C�� � �;K��´·:<�� - � ¿X�/<F<;K��»·���� - � �I� ßI¿�K��»·���� - � <I� ßN¿�K��´·:<�� - � LIO�_cVUO[P�_cmcPQK�q
�I� ·U¶�K��´·Uß�� � � ¶B� ß�Ê�K��»·Xß�� 0 � ¶I� ¶ CXK��´·Uß�� 0 � ¶B�`¿ �XK��»·Xß�� 0 � �I�`¿ �XK��»·Xß�� 0 � �N� ·�CXK��´·Uß�� 0 � L�V�dgP�K�O�_cVUOjPQ_`m�P�K�q

�&M;nIm`K�¶�M�� Kig�r K t k GLm g k o�qZl�g�q GJg�r#siK , o�q'q�g k K j�hpo�GLr kJ å�C g�r#e tNg�m8h#v
K't G���K��������-C�G k ) $Fj2r#o�eFKcr7K k C�o�q�G�g�r7e m +�v k G h#v
KNjsio�rpt k q g�GLr k t I��XK�t*)po@C k )pK%q g�r Guo , k )�K8K t k GLmRg k o�qHGLr-2Nq gFs G_K k tNIE��)�K5t 3 m 2io�v ! GLr#e�GJs�g k K t k )pg k r7oft g�mnh7v
K t C�KNq Kno(2 k g�GLr7K�eGLr k )�KZtNK k o5,uGLr k KNq K t k I
1�2 C :0r78 2 6hr78 C :=<
	76 1 8¿ ¶ < Ê ¿�· ¿+<

CN� �X·;K��´·:<����� � � � � � LIO�_cVUO¶B�`¿ CXK��´·zÊ�� � � � � � � � M;_kd
�I� �U¶�K��´·Uß�� - � ¿X�/<X¶;K���¿�¶�� - � �N� ¶Xß;K���¿�Þ�� - � ¿X�`¿ �XK���¿X¿�� - � � � M;_kdjPQ_`m�P�K�q¶B� ·X·;K��´·UÞ������ � � � � � L�V�dgP�K�O�_cVUO
�I�`¿�ß;K��´·UÀ�� 0 � ÞI� �X·XK���¿�<�� 0 � ÞN� ¶X·;K�� �N¿�� 0 � ßI�`¿xÊ�K�� C�C�� 0 � Êz� ÞXÞXK��)<;·�� 0 � ÞN� ÀU·;K��´À�C�� 0 � LIO�_cVUO[P�_cmcPQK�q
�I� ·U¶�K��´·Uß�� � � CN�ü¶X¶;K���¿ ��� � � ßN� ¶X·;K��»¶_<�� � � �I�ü¶F<;K�� � C�� � � ¶B�`¿�ÀXK�� CUÀ�� � � <I�üÊ�CXK��gÊ;·�� � � L�V�dgP�K�O�_cVUOjPQ_`m�P�K�q

�&M;nIm`K;��M�� K�g�r K t k GLm g k o�qXl+g�q GJg�r7s�K , o�qXq g k KNj�hpo�GLr k  å � g�r#e t g�mnh7v
K}tiG���K�������� C�G k )De�GJgBw�r7o+t GVt}r#K k C�o�q�G g�t k )�Kr$+�m 2iK q�o5,Pr#o�eFK tPGLr#sNq Kig+tNK tNI��XKXt )po@C k )pK�q g�r G o5, k )pK}K t k GLm g k o�q GLr 2Nq gFs G_K k tNI ��)�K�t 3 m 2io�v ! GLr7e�GJsig k K t k )pg k r7otNg�m8h#v
K t!C�KNq Kco(2 k g�GLr7Kie GLr k )�KZtNK k o5,\GLr k KNq K t k I
<E6'< 3 �Ýr � C�� : A 6hw5r76 1 :�8 C :=<
	76 1 8

� ¿X¿ ¶B¿ C�¿ Êz¿� � � � � LIO�_`VXO� � � � � MX_`d<I� ·zÊxK��´·:<�� � � <B� ·�ÊxK��´·UÞ�� - � ¿X�`¿ CUK��»·���� - � � � MX_`djP�_cmcPQK�qßN� Cz¶�K��´·UÞ�� - � � � � � LHVUdePQK�OQ_`VXO¶I� CBÊxK��´·UÞ�� � � ¿X� �XÞ;K��´·Uß�� 0 � Êz�`¿�ÀXK��»·Xß�� 0 � ¿U�c¿ �;K��´·:<�� 0 � <B� � CUK��»·���� 0 � LIO�_`VXOjPQ_`m�P�K�q¿U� À:<�K��´·UÞ�� 0 � Êz� ·�ÊxK��´·Uß�� � � ¿X�ôÊz¿�K��»·�Ê�� � � ¶I�c¿ CXK��´·:<�� � � ¶B� ·XßXK��»·XÞ�� � � LHVUdePQK�OQ_`VXOjPQ_`mcPQK�q
nI_`b�M;O�_`M;PQK$TIVBqBK�_kd�^�VXTNdePQO�M;_`TIK�q³�j��lN_`d�_`d/MhRSVXO�K$OQK�M;m`_`dePQ_k^RSVBqBK�mNMUd
V;W¼P�K�Th�jKjTNK�K�q,P�V�^�M;O�O�f$VX\BPZR,\Im�P�_cLNmcK�qI_`MX�XTIV�de_kd�.lI_`mcK�nHK�_`TI�SbXK�OQf�^�M;O�K�W�\Im P�lNM�P.VXTNK0VXWGP�lIK�bxMXOQ_kM;nNmcK�d0µÆdQMxfPQK�RSL�K�O�M;PQ\IO�KhVXO�LNOQK�dQdQ\IO�K�¸�qBVzK�d�TIV;P�K��B^�K�K�quM7deLHK�^�_�ÈNK�qPQlNOQK�delIVUm`q8�
º»TNdePQK�MXq�V;WHbxMXOQfz_`TI�0PQlIK�qI_cRSK�T�de_`VXTSV;WHPQlNK.TIVBqBK�d�pX�jK��XK�LIP_cPj^�VUTNdeP�M;T�P�MXTNqhb�M;O�_cK�q,PQlIK/T�\NR�nHK�O�VXW8TIVBqBK�d�_cTSP�lIK�TNK�Pe��jVXO��H�[��lIK�Tz\IR�nHK�O�V;W(á�TIVBqBK�d._`d�M;m`�jMxfBd�VXTNK$TIVBqBK�m`K�d�dPQl�M;T�P�lIK¥Tz\IR,n�K�O,VXW H�TIVBqBK�d�����lIK¥á�TIVBqBK�d,lNMxbUK�PQlNKd�M;RSKSLIOQ_`VXO�MUd�_cT£P�lIKSPg�[VX�¾TNVzqIK,TIK�Pg�[VUOQ� �h��lIK�d�M;RSKS_`dPQO�\IK,W�VXO/PQlIK�m`_c�UK�m`_clIVzVBq�RSVBqBK�m`d��u{Zbz_`qIK�TN^�K µ�Hå �U¸��jMUdK�T�P�K�O�K�q£VXT�MXmcm(P�lIK9H"TIVBqBK�d�� ¤"K MXqBVULBPQK�q£M W�\Nmcm`fu^�VXTI�TIK�^¹PQK�q TIK�Pg�jVXO�� �

��lIK�RSK�M;TuK�dePQ_`RhM�P�VXO$b�M;O�_`MXTN^�K�d�M;O�K�dQlIV��.T�_cT��&M;nIm`K5�I�¤�_cPQlI_`T"b�MXOQ_kM;TN^�KDµ?TIV;P$delNV��.T�¸¹p P�lIK,LNOQ_`VXO�M;TNq�L�V�dgP�K�O�_cVUOPQ_`mcPQK�q�R�K�PQlIVBqId�deK�K�RÁPQV�LHK�OQW�VXO�R±de_`RS_cmkM;O�mcfU�G��lIKZK �HK�^¹P�_cbUKTz\IR�nHK�O�V;WNd�M;RSLIm`K�d8W�VXOGnHV;P�l$PQK�^�lITI_k½�\IK�d�_`d�M;mkdeV�bXK�O�f/dQ_`R,�_`m`MXO�pIMUdjdQlIV��.T _cT7Î&_`�X\IO�K$ÊB� Í TN^�K$MX�UM;_`T8pz_cP��jMUd[K�TN^�VU\IOQ�M;�U_cTN��PQV�ÈNT�q¥VU\BP[P�lNM�P�P�lIK�K	� K�^¹P�_cbUK�T�\NR�nHK�O�V;W
dQMXR�LNmcK�dqBVzK�dDTIVXPqBK�^�Mxf��._cPQlÁqI_cRSK�T�de_`VXTNMXmc_cPgf��.lIK�TÁ\NdQ_cTI��PQlNKPQ_`mcPQK�q"qB_kdgP�OQ_`nI\BP�_cVUTNd�� y�VXPQK�P�lNM�P�dgP�M;TNqNM;O�qLIOQVUL�V�dQMXmGqB_kdg�PQO�_`nI\BPQ_`VXT�d�W?MX_cm`K�q�^�M�P�MXdePQO�VXLIlI_k^�MXmcm`fX�/��lI_`d/_kd�TIVXP0dQ\IO�LIOQ_kde�_`TI�£MUd��jKM;O�KDd�M;RSLIm`_cTI�"_cT�lI_`�XlB�»qB_`R�K�TNdQ_cVUTNM;m�deK�PeP�_cTI��d��



0 10 20 30 40 50 60 70 80
50

100

150

200

250

300

350

400
E

ffe
ct

iv
e 

S
am

pl
e 

S
iz

e

Total Number of Nodes

prior tilted
posterior tilted
ais tilted

Î&_c�U\IO�K"ÊOM  �
8Kis k GLl�K�r$+�m 2iK q}o5,�tNg�mnh7v
K t�, o�q e�GJgBw�r7o+t GVtr#K k C�o�q�G.C�G k ) g l+g�q 3 GLr:w�r$+�m 2iK q o , r#o�eFK tNI d�w:g�GLr$A k )�KK�
8Kis k GLl+K'r$+�m 2iK qZo ,\tNg�m8h#v
K t�, o�q k )�K k GLv k Kie e�GVt k q G 2/+ k GJo�r�teFo�K t}r#o k eFKisig 3 g�t k )pK�e�GLmRKNr�t GJo�r#g�v G k43 o5, k )�K h#q o(2 v�K mGLr#sNq Kig+tNK tNI7��)�K k GLv k K�eZh7q GJo�q g�r#eZhpo+t k K q GJo�qRe�GVt k q G 2/+ k GJo�r�tk K r7e k o K*0@)�G 2 G k v
K t�tXl�g�q GJg�r7siK k )�g�r k )�K k GLv k Kie g_eFg�h k GLl�Khpo+t k KNq GJo�qNI
� °�¬¢¨Ý°£Û,®ªÙj§I¬¢¨ÝÙ
¤£K�LIO�K�dQK�T�PQK�q"MXT£K���^�_`K�T�P�dQMXRSLImc_`TI�7RSK�P�lIVBq"W�VXO�LIO�VXnI�M;nN_cm`_`dePQ_k^ _cTIW�K�O�K�TN^�K _`T�M;T�_cRSLHVXOQP�M;T�P�^�mkMXd�d�V;W0�XO�M;LIlI_k^�MXmRSVBqBK�mkd�� ��lNK£RSK�PQlIVBq±_kdnNMXdQK�qÁVXT±M�nIm`K�d�de_`TI��V;WSqB_��RSK�TNdQ_`VXTNMXmc_cPgf���TNV��.T¢MXd�PQlIK ^�VUTN^�K�TUP�O�M;PQ_`VXT�VXW�RSK�MXdQ\IO�KLIlIK�TIVXRSK�TIVXT8�(��lIK$K��BL�K�OQ_`RSK�T�P�dj_`TNqB_k^�M�P�K�PQlNM;P�W�VXO�dQVXRSK�XO�M;LNlI_`^�M;m&RSVzqIK�mkd0MXTNq�dQK�P�d0V;W[_`T�PQK�OQK�dgP�p�P�lIK�PQ_`m�P�K�q"LIO�_cVUOM;T�q�LHVUdePQK�O�_`VXO�qB_`dePQO�_`nI\BPQ_`VXT�d��[VUOQ��jK�m`m
qIK�dQLI_�P�KS_cTN^�OQK�MXde�_`TI�"qB_`RSK�TNdQ_`VXTNd���º»T¢MUqIqB_cPQ_`VXT8p
P�lIK¥Tz\IR,n�K�O�V;W�K �HK�^¹P�_cbUKd�M;RSLIm`K�d.dQK�K�RhdjP�VhOQK�RSMX_cTDW?M;_`O�mcf¥^�VXTNdeP�MXT�P��
º»TÁPQlIK"W�\BPQ\NOQKUp0�jK£�[VU\Im`q�mc_`�XK"PQV�K��zP�K�TNq�PQlIK�RSK�P�lIVBqM;T�q�P�K�deP�_cT�OQK�M;m�qBVURhM;_`TNd�� Í TIK_`R�RSK�qB_`M;PQK7K���P�K�TNdQ_`VXT_kd�PQV¥MUqBVXLIP.PQlIK�b�MXOQ_kM;TN^�K�K��BLIO�K�d�de_`VXTNdjW�VUO�²�MXOQ�UV�b¥^�lNM;_`T²7VUTUP�K7YjMXOQm`V"MXTNq�LNM;OQPQ_k^�m`K¥È�m�P�K�O�_cTI��qBK�dQ^�OQ_`n�K�q�_`Tªµ=0�TB�qBO�_cK�\�M;T�q�Ó.VXnHK�OQP�¶X·X·�¶Bp�J/VX\�^�K�P�M;TNq���MUqB_`^�¶;·U·U¶X¸�M;TNq³pdQ\InNdQK�½�\IK�T�P�mcfUpzMXLILIm`fhVX\IOjb�M;O�_`M;PQ_`VXTNMXm�\NLIL�K�Oe�´nHVX\ITNq¥RS_cTB�_`R�_kd�M�PQ_`VXTd�^�lIK�RSKX�
3�� B7r76D> ��: 1;4 C :0r;<E8
¤£K0�jVX\Nm`qDmc_`�XK/PQV�P�lNM;TI� 0�OQT�M;\Nq J�VU\N^�K�P�pIJ0M;m`K�]B^�lz\I\IOQ�RhM;TNd�M;TNq�]BK��zlNM;O���M;PQ_`�XVXT�qIMjW�VXOGPQlIK�_cO&MXqBbz_k^�K�MXTNq�K��BLHK�OQ�PQ_kdQK$_cTLIO�K�LNMXOQ_`TI��PQlN_`d.L�M;LHK�O���]zVXRSK$V;W&PQlNK$K��BL�K�OQ_`RSK�T�P�d\NdQK�q�PQlIK$i�MxfXK�de_kM;T y�K�Pg�jVXO��h�GVzVXm`nHVx�SVXW1��K�b�_`T¥²7\NOQLIlzfµ?²�\IOQLNl�f ¶;·X·N¿�¸��

«������ � �	� � � �

 ú ��� �� � ë � 
 �

��� ì��xì�ògî»ó��;óôð�ògóôî ��� � � ñ�õ���ð��ZñUî»ì�ñzõ
��� ��� �

� �"!#!%$#& �(';ògð�ïeþ � î´ògóôï ��ö � õXóôì�ñ�òSð�ùXògóôø$ó*) � ògóôð�ñ¢ð�û/óôø$ùBð�ö �ò � ñUï�ì�î � ø$ù�úôóôñ��Sû`ð�ö/ògþ�ì�ì,+$ï�óôì�ñ�ò0î»ó�ø/í�ú � ògóôð�ñ7ð�ûjõUó ��óüò � úï�ð�ø$ø0í�ñUóôï � ògóôð�ñ/î´ýXî´ògì�ø$î �.- /	/0/214365#748,5�9,:<;>=#7?8@=#7BA	=#CED
CGFH74;>9I5#:<;>=#748KJML � �"N�&POQN#!%R#$"SHN#!�T�$ �


 ñ�õXögóôì�í �QU � � ñzõWV[ð�÷Bì�ö»ò
�QU �YX � �ZN\[�[%N#& � U ð�ñ�ò»ögð�ú�úôì¹õ �]U^�]Uûkð�ö�ð�ùUògóôø � ú�î � ø$ù�úôóôñ�� �Y� ì�ù � ö»ògø$ì�ñ;òZð�û_';ò � ògóôî´ògóôï�î �M` ögó�î �ògð�úbajñUó��xì�ögî»óüò¾ý �

` íUïQþUì�ö ��U �dc � � �"!�T#T%& � 
 õ � ùXògó*��ì0î � ø$ùUúôó�ñ �fe � ñDóôògìQö � ògó��xìû � î´ò � ð�ñ�ògì U � ögúôð�ùUögð�ï�ì�õUíUögì �Qg?:<3hF?9,:<FH3 5�iQgQ5 j"kP:<l@m O4����!�S
��N\n �

` íUïP�;úôì,� ��� � 
 � � ��!�T#n%& �4o 5#3<pqk_r�kPs";>5#:<;>=\7�1Mk69htH7?;>u,F?kP80;v7�r�kI9,;vD
8I;>=#74wbg4;vCGF.i�5#:<;<=#7?wb5#7Yxy/^8I:<;vCE5#:<;>=#7 �#� ð�þUñ�ë�ó�úôì�ý�z{'Xð�ñ�î��

U þ�ì�ñ�� �Y� � � ñzõ � ögí4)¹õ4)�ì�ú �M� � � � �ZN#[#[�[%& � 
}| ' � `_~ O 
 ñ � õ � ù �ògó��xì&óôø$ùBð�ö»ò � ñ�ï�ì&î � ø$ùUúôó�ñ � � ú ��ð�ögóüògþ�ø�ûkð�ö8ì,�Xó�õXì�ñ�ògó � ú�ögì � �î»ð�ñUóôñ��Zóôñ.ú � ö ��ì�÷ � ý�ì�î»ó � ñ.ñUì�ò��&ð�öI�;î �.�H=#FH3P7Y5�iH= j���3h:<; �09,;>5�i
-h7?:�k,i�i ;*pqkP7Q9hk��ykP8,k65#369ht �

U ð��xì�ö � � � � � � ñ�õG�
þ�ð�ø � î �%� � 
 � � �"!�!H��& � /yi*kPC�kP7?:<8�= j0-h7"j,=#3,D
C�5\:<;>=#7{1�t4kI=\3Pl � ë�ó�úôì�ý�'Xì�ögóôì�î�óôñB�Hì�úôì�ï�ð�ø$ø0íUñ�óôï � ògó�ð�ñ�î �
~ ìP����ð�öI� �

õUì��Uögì�óüò � î �4~ �
�.�@�h� ì�ñ � ' � ögì�ñUî»ì�ñ � X � �Y� ð�öeõ � ñ �Y� � | � � ñ�õWV�í�î �î»ì�úôú

�
' � �ZN#[#[.��& ��� � ögó � ògóôð�ñ � ú �]U^�]U �	;v7W� � ` ögì�ì�î»ì � ñ�õ

� �.�.ð�úôúôì�ö � ì¹õXî &
�y��7Y9PkP3h:Z5#;v74:<l�;v7W��3h:<; �_9,;>5#iY-h74:�k,ivi ;*pqkP7Y9Pk �

� ð�ö � � ñ]� � íUûkø � ñ�ñ � ùUù � ��N\[�S?��N�R �õUì��Xögì�óüò � î �	~ �
��~ óôö � ñ � � ñ �0� �

�
cjì�ì

� 
 � � � � ñzõ � ð�í�ï�ìQò � 
 �
�ZN#[#[�[�& �M'Xì  íUì�ñ�ògó � ú � ð�ñ�ògì U � ögúôð.ø$ì�ògþUð;õUî ògð�ò»ö � óôñ�ñ�ì�í �ö � ú�ñ�ì�ò��
ð�öI�,ø$ð;õXì�úôî �b��kPF.3 5�i0A	=\C@�YFH:Z5#:<;>=\7]�.� �<�q&POY!%$#$"S
!�!#� �

� ì�ø/÷Bð � 
 � � ñ�õ��Iì�óüògð�í�ñ�ó
��� � � ��!�!���& �4o 5#3<pqk0r�kPs";>5#:<;>=\7?8�1QkI9htHD

7?;<u,FYkP8�5#7QxG�K���Qi ;>9I5#:<;>=#748 �Q� ð�ñ�ì�î � ñ�õ ` � ö»ògú�ìQò»ò �Q` ð�î´ògð�ñ �
� ð�ñ�ð�þUð �@� ��� � �ZN\[�[�[�& � � ó ��þ �ÆõUóôø$ì�ñ�î»óôð�ñ � ú�õ � ò � � ñ � úüýXî»óôî O�
þ�ìjï�íUögî»ì�î � ñzõ,÷Uúôì�î»î»óôñ���îZð�û8õUóôø$ì�ñUî»ó�ð�ñ � ú�óüòÆý �?��C�kP3h;>9I5#7� 5#:�t4kPC�5#:<;>9,8�gY="9,;ZkP:<l�A	=\7"j"kP36kP7Q9hkE=#7 � 5#:�t�A�t.5�ivi*kP7HpqkP8

= j�:�t?k��H \8I:�A0kP7?:<FH3hl �

� ð�í�ï�ì�ò � 
 � � ñ�õ¡� � õXóôï � � � �ZN#[#[%N#& � � ñ �?ú�óôñUì¥ð�ùUògóôø$ó�) � ògóôð�ñð�ûjî»ì  í�ì�ñ�ògó � ú � ð�ñ�ògì U � ögúôð ø$ìQògþ�ð;õUî/í�î»óôñ��Dî´ògð�ïQþ � î´ògóôï
� ùUùUögð¹ÿXóôø � ògóôð�ñ �M��C�kP3P;>9I5#7 �

� ð�í�ï�ì�ò � 
 �
�
õXì¢�Uögì�óüò � î �£~ � � ñzõ¤cjð�öeõXð�ñ

�£~ � � � � ì�õUî &
�ZN#[#[.�"& � gQk6u,FYkP74:<;>5�i � =\7?:�kWA	5#3Pi�= � kP:�t.="x#8¥;�7§¦K365�9,:<;>9hk �'XùXögóôñ���ìQö ���Gì�ögú � � �

cjì,�&ì��xì
�¨� � � �"!#T�!%& � ` � ý�ì�î»ó � ñ±óôñXûkì�ögì�ñUï�ìuóôñªì�ï�ð�ñ�ð�ø$ì�ò»ögóôïø$ð;õUì�ú�î[í�î»óôñ�� � ð�ñ;ògì U � ögúôð�óôñ;ògì ��ö � ògóôð�ñ ��/y9h=\7Q=#C�kP:<3P;>9I5

�4J O��"�H��R"S?�"�#!�! �

� � ø$ø$ì�ögî»úôì�ý �M� � � � � ñ�õ � � ñ�õUî»ï�ð�ø0÷ �Y� � U � � �"!#n�T%& � � =#7?:�k
A	5#3Pi�= � kP:�t4="x#8 �M� ì�ògþ;íUì�ñ � ��ð�ñzõUð�ñ �

� ��� �H�xð�ú � � � � � ñzõ � ð�öeõ � ñ ��� � | � � ��!�!#!%& ��� � ögó � ògóôð�ñ � ú8ø$ì�ògþ �ð;õUî � ñzõ,ògþUì�� � V � � �uõ � ò � ÷ � î»ì �d�H=#FH3h7Q5�i�=�j@��3h:<; �09,;>5�i
-h7?:�k,i�i ;*pqkP7Q9hk@�H© OQN#!.�hSH��N�N �

� íUögùUþ�ý � � � �ZN#[#[.�"& ���
þ�ì ` � ý�ì�î ~ ì�òE�Hð�ð�úô÷Bð¹ÿû`ð�ö$ø � ògú � ÷ �
A	=#C}�YFH:<;v7Hp�gQ9,;ZkP7Y9Pk¥5#7Qx�g?:Z5#:<;�8h:<;<9,8 �



� ö»ògó�) � � ��� � � ñzõ¨� � ì�úô÷�úôóôñ�� � � �YX � �ZN\[�[�[�& � 
 õ � ùXògó*��ì�óôø$ùBð�ö �ò � ñUï�ì.î � ø$ùUúôó�ñ �0ûkð�öjì�î´ògó�ø � ògóôð�ñSóôñSî´ò»ögíUï�ògíUögì¹õ,õUð�ø � óôñ�î �
;v7fU � ` ð�íXògó�úôóôì�ö � ñzõ � �Mcjð;õUî6)�ø$ócõ;ò � ì¹õUî &

�}��7Y9PkP3h:Z5#;v74:<l
;v7¨��3h:<; �_9,;<5�iQ-h74:�k,ivi ;*pqkP7Y9Pk �Y� ð�ö � � ñ]� � íUûkø � ñ�ñWXGíU÷�úôóôî»þ �ì�ögî

�
ù�ù � �#�%n�S%�q$�� �

V�ì�ø$ð�ñ�õUð
�y� �

�
'�ögó�ñUó�� � î � ñ � V �

��~ ó�ï�ð�ú � � � �^� �
�
� � ñ��³ò»ògì�ñ

�ë � U � � ñ�õ�� � ò»ò � ì ��� ��� ��X � �ZN#[�[#[%& � 
 õ � ùXògó*��ìDóôø �ùBð�ö»ò � ñ�ï�ì£î � ø$ù�úôóôñ���ûkð�ö�ùBì�ö»ûkð�ögø � ñUï�ì£ì�� � úôí � ògóôð�ñ � ñ�õù � ö � ø$ì�ògìQö$ð�ùXògó�ø$ó�) � ògóôð�ñ£ð�û.ï�ð�ø$ø0í�ñUóôï � ògóôð�ñUî0î´ýXî´ògì�ø$î �
- /	/0/ 1?3 5#7?8P5%9,:<;>=\7?8¨=#7�A	=\CGCGFH74;>9I5#:<;>=#748�J�� �<�%&PO	$�$#R"S
$#n�$ �

V�ð�÷Bì�ö»ò
�?U �?X � � ñzõ U � î»ì�úôú � � c � � �"!#!�!%& � � =#7?:�k�A	5#3,i�=Eg4:Z5#:<;v8hD

:<;>9I5�i � kP:�t4="x#8 � ';ùUögóôñ���ì�ö �Z��ìQögú � � �4~ ì,� ��ð�öI� �
V�í�÷�óôñUî´ògì�óôñ

�
V �%� � � �"!#T.�"& � g4;vCGF.i�5#:<;<=#7§5\7Qx¥:�t?k � =#7?:�kGA	5#3Pi�=� kP:�t4="x �Q� ð�þ�ñ�ëuóôúôì�ý � ñ�õ§'Xð�ñ�î��

' � õUð"�Zî6��ý �4� �?' � � ñ�õ ` íUïP�;úôì,� �?� � 
 � � �"!#!�[�& � � ñ,ú � ö ��ì�õUì��;ó �
� ògóôð�ñ�î8ògþ�ì�ð�ö»ý � ñzõ � î´ýUø$ùXògð�ògóôï � ú�úüý/ì,+$ï�óôì�ñ�òGø$ð�ñ�ògì
ï � ögúôðì�î´ògóôø � ògóôð�ñ �	- /	/	/(1?365\7?8P5%9,:<;>=#748f=#7 -h7"j,=#3PCE5#:<;>=#7 1�t4k,D
=#3hl�L�� �>��&POQ$#R#!"S.$#T#T �

'Xïeþ;í�íXögø � ñ�î ��� � � ñ�õ�'Xð�íXògþ�ì�ý
�
� � �ZN\[�[#[%& � � ð�ñ;ògì U � ögúôðjóôñXûkì�ö �ì�ñUï�ì��Xó � ��ögì�ì¹õ;ý�óôø$ùBð�ö»ò � ñ�ï�ì�î � ø$ù�úôóôñ�� �b;v7fU � ` ð�íXògóôú�óôì�ö

� ñ�õ � ��cjð;õUî6)�ø$ócõ;ò � ì�õUî &
� �b7Q9hkP3h:Z5#;v74:<l�;�7 ��3h:<; �09,;>5�i

-h7?:�k,i�i ;*pqkP7Q9hk ��� ð�ö � � ñ � � íUû`ø � ñ�ñ�X8í�÷Uúôó�î»þUì�ögî
�
ù�ù � $�N\��S

$#��N �
'Xø$óüògþ

�
X � � � � ';þ ��� �Y� � � ñzõ]c � ð �Y� � � �"!�!�R�& �^�jí�óôïP��î»óôø0íUú � �ògóôð�ñ O 
 ögì,�Xóôì,��ð�û�óôø$ùBð�ö»ò � ñUï�ì�î � ø$ùUú�óôñ ��ògì�ïQþUñ�ó  í�ì�î�óôñï�ð�ø$ø0í�ñUóôï � ògóôð�ñUî�î´ýXî´ògì�ø$î ��- /	/	/ �H=#FH3h7Q5�i}=#7{gQk,i*kI9,:�k6x

��3Ik65#8�;�7�A	=#CGC¥F.74;>9I5#:<;>=#748}�Hm �<�q&POQ$#!%R�SHnH�"� �


