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\3]_^a`b`dcfehg_iajX^lknmojpkKm<`qgCjprp^as_rtcfmu^wvxkzy{vf|<\~}3�����3cx`bg_|ov[�[�*r�jp�z�n���(c�k*rp�z�ZjG��jp`ovxkN����jG��jpia`
� cfk*�����bcfk_���xvxk��~j�jp`oj�����jp�xjpiw`X��cfk*�1�K���&��j~]*c��xj��_�_^ailm<vxk1mo]_j/�/�_� �¡`ug	j�rG^as*r�cfmo^avxk
g_|ov[�6�_r�j����K��vx�_|o`ojpil��jp`�¢&� cfmd`W£Pjp^ae��*cf]6i¤¢¥c�k*��£Pvxiail�¦£~^aia�6|djGmo]§y{vx|�mu]*jh¨[�(��¢C�_�_m��©j
]�ct��j�rd]�cfk*ªxj���mu]*j�k*vfm«cfmu^wvxk�cfk*��e¬vn�_jpil^ak*ª�iwcfk*ªx�*cxª�jhcfk*�]�ct��j¬j�®ng�cfk*�_jp�Umo]*jh`ug	j�r�¯
^as_rtcfmu^wvxkImdv^ak*rGia�*�_j°mo]_j jpkKmu^a|dj �¦±�²X�´³7vxia�6e¬j � c�k*���´�{g_�_�_il^w`q]*j��I�n�Bmu]*j¦�Pcx�6^av
\Zj�rd]_k_^artcfi�}3vxehe�^a`o`u^avxk�y{vx|z�/jp|ovxk�cf�_mu^wrp`«��cfiwvxk_ªN��^amu]µcx�6�6^amu^wvxk�c�i<^ak_y{vx|ue�c�mo^wvfk��¶\3]_^a`
`ug	j�rG^as*r�cfmo^avxk�^a`WcfkUj�®_c�e�g_iaj�vfy~cfkU·¤kKmojpkKm1�ng	j�rG^as*r�cfmo^avxk�cfk*�U`q]*vx�_ia��k*vxmW�	jh�*`uj���mov
g_|ov¸�K^a�_jX^lk_y{vx|ue�cfmu^wvxkWc��Cvx�6m&c�kn��|ojtcfiK^le�g_iajpe�jpkKm«c�mo^wvfk�vxy*\~}3�:��vx|¹cfkK�Wrp�_|u|djpkKmF��jG|d`u^avxk
vxyFmo]*j�vxºhrG^»cfiZ¨n�(��`ug	j�rG^as*r�cfmo^avxk¡vxy&\~}3���	�



¼ ½�¾�¿PÀÂÁ�¾

\3]*j:y{vxiliwv���^ak_ªW^a`�cfk°jG®6cfehg_iaj(vxy¹cfk¶^lknmojpkKm�`qgCjprp^as_rtcfmu^wvxk��_`u^ak_ª1\~}3���¶cx`�cfk°j�®6cfe�g6iwjx�
�/k¡^akKmojpkKm~`ug	j�rG^as*r�cfmo^avxk¡�6^aÃ	jp|o`Äy»|dvxeÅc1`qm«cfk_�*cf|d�¡`ug	j�rG^as*r�cfmo^avxk°g_|o^le�c�|o^ail�Æ^ak°^amo`�`umu|o�*r�¯
mo�6|djxÇ:£P^wjG|«cf|ord]_^wr�cfi<c��*`umu|«cxrGmo^wvfk^a`(��cx`uj��vxkBÈ»É*ÊÌËGÉ*Ê��tÍq��]K�nÎK�(|«c�mo]*jG|:mo]�c�k�`q^aehg_ia�¡mo]_j
e�vx|dj��*`q��cfiXÏ&Ð6ÑxÊZcfk*�§Ð*Ò�Ï<�ÄÓ3jprtcf�_`oj�j�cxrd] iajp�xjpiZ^w`�e¬cfg_g	j��°mdv1mo]*j�cfg_g_|ovxg_|u^»cfmoj�g*cf|omo`
vxyFmo]*j�^akKmojpkKm~iwjp�xjpia`/c��Cv���j�cfk*�°�	jpiwv��>^am�¢_mo|«cfr�jtc��_^ail^amÌ��vxy&�6j�`u^aªxk¡|«cfmu^wvxk�c�iwj�cfk_�N�_jp`u^aªxk
�_jprp^w`q^wvxk_`X^a`Xg_|ov��n^a�_j���y»|dvxe@]_^aªx]6¯¤iajp�xjpi `u�n`umojpeÔ|djpÕK�6^a|djGe¬jGkKmd`Äc�k*��r�vfk*`umu|«cf^lknmo`3�_v���k�mov
r�vn�_jÆ�Övx|Xg_]K�[`q^wr�cfiCy{vx|ue@^ay¥mu]*j(y»�_k*rGmo^avxk�^w`X^aehg_iwjGe¬jGkKmdj��1^ak¬]�cf|d�[�Äcf|oj��3c�k*�¬�K^wrpj(��jG|d`dc[�

\3]*jp|ojÆcf|oj�s_�xj�iwjG��jGiw`/^lk§cfkN^akKmdjGkKm:`ug	j�rG^as*r�cfmo^avxk��P×7cxrd]¦iajp��jGi&`q�_g_g	vx|omo`�c��[^aÃ	jp|djGkKm
mÌ�KgCjÆvfyX|ojtcx`uvxk_^lk*ª°cf�	vx�_m:mu]*jÆ`u�n`umojpe�c�k*�¦|djGg_|djp`ojpkKmo`�c��6^lÃCjG|djGknm�e�vn�_jpi¹vxy7mo]*jÆ`ocfe�j
`u�n`qmdjpeN�<\3]*j©e¬vn�_jpi6cfm&jtcxrd]Æiajp��jGi[^a`&�_jp`orG|o^a�	j��z^lk�mojp|oe�`bvxy*c(�6^aÃ	jp|ojpkKm<`ujpmbvfy cfmomu|o^a�6�_mdjp`
vx|�iwcfk*ªx��cfª�jx�

\3]*j ]_^aªx]*jp`umhiwjp�xjpi/vxy�c�k$^akKmdjGkKm¬`qgCjprp^as_rtcfmu^wvxk$cx`o`q^w`umo`¬`q�[`qmdjGe jGk*ªx^ak_j�jp|o`�^lk´mu]*jp^l|
|dj�cx`ovfk_^ak*ª�c��Cvx�6m1`u�n`umojpe1¯¤iwjG��jGi�g_|dvxg	jp|umo^aj�`z`q�*rd]Øcx`ÆªxvScfiw`p¢<r�vxk_`umo|dcf^akKmo`�¢<]�cxÙ�cf|d�_`p¢Xg6|o^l¯
vx|u^amo^aj�`p¢bcfk*�Umu|«cx�6j�vxÃ	`Æcfe�vxk*ª¡mo]*jGe ��\3]*j¬`oj�rpvxk*�µiwjG��jGi¤¢7�n�n`qmdjpeÛÚ:j�`u^aªxkB²b|o^lk*rp^lg_iwjp`�¢
cfiliwv��~`Æjpk*ªf^ak*jpjp|d`1mdv�|dj�cx`ovfk$cf�	vx�_m1mu]*j°`u�n`umojpe ^akImdjG|oe�`hvfy/mu]*j¡g6]n�n`q^wrtc�iPg6|o^ak_rp^ag6iwj�`
cfk*�§iwc��~`/�_gCvfk��]6^wrd]�mo]*jÆ�6j�`u^aªxk�^w`(�*cx`ojp�¥�Æ\3]*jzmu]_^a|o�§vx|WÓ©i»cfrdÜn�	vt®�Ó3jG]�ct�K^wvx|:iajp�xjpi¤¢
jpk6]�cfk*rpj�`:|dj�cx`ovfk_^ak*ª¬cf�	vx�_m(mu]*j�iav�ªx^artcfiZ�_jp`u^aªxk§vxybmu]*jz`q�[`qmdjGe,cx`(c���]*vxiajzcfk_� mo]*jW^ak6¯
mdjG|«cxrGmo^avxk*`:�	jpmÌ�©j�jpk�mo]*j1rpvxe�g	vxk*jGkKmd`Wcx`��3jGiai7cf`�mu]*jzy»�_k*rGmo^avxk�cfi<`qm«cfmojÆ��^amo]_vx�_m��	jp^ak_ª
�6^a`umo|dcxrpmoj����K�^le�g6iwjpe�jpkKmdcfmo^avxk¦^w`u`u�*jp`��¬\3]*jhiav��3jp`umWmÌ�3v¡iwjp�xjpia`�g6|dv��K^w�_j1mo]*j1^ak6y{vx|oe¬c�¯
mo^avxk§k*jpr�j�`u`dcf|u�§mdv�|ojtcx`uvxk�cf�Cvf�_m:^ak_�6^a�K^w�[��cfi¹r�vxehgCvfk*jpkKm��_jp`u^wªfkcfk*�§^aehg_iwjGe¬jGkKm«cfmu^wvxk
^w`u`u�*jp`��7\3]*jÄe¬cfg_g6^ak*ª�`¹�CjGmÌ�3jpjpk¬iajp�xjpiw`bg6|dv��K^w�_jÄmu]*jÄ|djGi»cfmu^wvxk�c�i[^lk_y{vx|oe¬cfmu^wvxkWmo]�c�mXcfiaiav¸�~`
|dj�cx`ovfk_^ak*ª¦cxrp|ov�`o`�mu]*j�]6^wjp|dcf|drd]6^wrtc�i©iajp��jGiw`�cfk*��mu|«cxrG^ak*ª y»|ovxe�]_^wªf]6¯¤iajp��jGi7|dj�ÕS�_^l|djGe¬jGknmo`
�_v���k¡mdv1^aehg_iwjGe¬jGknmdcfmo^avxk¶c�k*�¡�K^ar�j���jG|d`dc[�

\3]*j©^lkKmdjpkKmZ^ak6y{vx|oe¬cfmo^avxk�|djGg_|djp`ojGknmo`&mo]_j©�_jp`u^aªxk�|dcfmo^avxk�cfiajb�_g	vxk���]6^wrd]�mu]*jX`ug	j�rp^ls*rtc¸¯
mo^avxk¬^a`X�*cx`ojp�°cfk*�¬mu]n�_`Ä�_j�`q^wªxk¬|«cfmu^wvxk�c�iwj�^w`7^akKmdjpªx|«c�mdj��¬�6^a|oj�rpmuia�Æ^lknmov�mu]*j(`qgCjprp^as_rtcfmu^wvxk��
×7cxrd]$iajp��jGi/cfiw`uv�rpvxkKm«cf^lk*`h^lk_y{vx|ue�cfmu^wvxkµcf�Cvf�_m��6k*�_jp|uia�K^ak_ª$Ñ�Ý«ÝGÞnß/à	ÊáÈ�Ò�É6Ý��_g	vxk´��]6^wrd]
mo]_j��_jp`u^aªxkUc�k*��fcfil^w�*c�mo^wvfk¦^w`���cx`uj��¥���(`u`u�_ehg_mo^avxk*`�cf|dj1jp`ug	j�rp^wcfiail� ^le�g	vx|omdcfkKm:^ak�vxg6¯
jp|dcfmo^avxk�cfiZ`ocfy{jpmÌ�Ncfk*cfia�n`ojp`��Ä�Ø]*jGk¦rpvxk*�6^lmo^wvfk*`~rd]�cfk*ª�j�`u�*rd] mo]�cfmPmo]_j�cx`u`u�_ehg_mu^wvxk*`/cf|oj
k*v�iwvxk_ª�jp|Æmu|o�*jf¢Xmu]*jpk$c§k_jp��`ocfy{jpmÌ�Icfk*cfia�n`u^a`Æ`u]*vf�_iw�B�Cj¶mu|o^wªxª�jp|oj��¥�B\3]*jp`oj cx`o`q�_e�g[¯
mo^avxk*`(e¬ct�N�	jz^ak_rpia�_�_j��¦^lkc�`dcfy{jGmÌ��cfk�cfil�n`u^w`(�_v[rG�_e�jpkKmh�ávx|�cfm:iwj�cx`um:`u]*vx�6iw�§�Cjt�G¢¥�_�6m

^



cf|ojhk*vfm��*`q��cfilia�¦mu|«cxrpj���mov¡mu]*j�g�c�|omd`WvxyÄmu]*j1^aehg_iwjGe¬jGknmdcfmo^avxk§mo]_jp��cfÃ	j�rpm��°\3]K�*`�mo]_j
`u�n`qmdjpe�`ocfy{jpmÌ��jGk*ªx^lk*j�jG|�e�ct�¦ÜKk*v��âmu]�cfmWc¶`dc�y{jpmÌ�cfk�c�ia�n`u^a`�cx`o`q�_ehg_mo^avxk�]�cx`�rd]�cfk*ªxj��
�ájf�ãª6�l¢Fmo]*jhg�cxr�jGe�c�Ü�jp|o`Æcf|oj�k*v����	jp^ak_ª¡�*`uj��µvxk�rd]_^aia�6|djGk�|dcfmo]*jG|�mu]�cfkUmu]*j¬cf�6�_iamo`Wy{vf|
��]_^ard]mu]*jÆ�_jG�n^ar�jÆ�3cx`�vx|o^aªx^ak*cfiail�¶�_j�`q^wªxk_j��cfk*�§�fcfia^a�*cfmoj�����¢	�_�_m�^lm(^a`�c���jp|u�§�6^lº�rG�_iam
cfk*�B|djp`ovx�6|dr�j�¯¤^lknmojpk*`q^a�xjNg_|ov[rpj�`o`hmdv�s*ªx�_|ojNvf�_m1��]�cfmhg�cf|omo`1vxy(mu]*jN�6j�`u^aªxk��_`oj��Imo]�c�m
cx`u`u�_ehg_mo^avxk��

×7cxrd]µvxyÄmu]*j�s6��j�^lkKmdjpkKmWiwjG��jpia`�^a`�c�iw`ovNvx|dª�cfk_^wÙpj���^ak�mdjp|ue¬`Wvxy©mo]*jhe¬vx|oj1r�vxehe¬vfk
g�cf|umu¯���]*vxiwj�cf�*`qmo|dcxrpmu^wvxk*`p¢	^��ãjf�l¢ g�cf|«c�iaiwjGiZ�_j�rpvxehgCv�`q^amu^wvxk cfk*�¦|ojps_k*jGe¬jGkKmt��Ó3jprtcf�_`ojzmo]_j
`ojGg�cf|dcfmo^avxk�vxy�]K�_e¬cfk�yÖcfrpmdvf|d`Äc�k*�¬mo]_j:�_j�`q^wªxk�vxy¥mo]_j(]K�_e�c�k6¯Ìrpvxe�g6�_mdjG|©^lknmojp|uyÖcxr�jPy»|dvxe
mo]_j/e¬cf^akh`u�n`qmdjpeäcfk*�¬r�vxehgCvfk*jpkKm©�_j�`q^wªxk¬rtcfk�iajtcx�1mdv�`ojG|o^wvf�*`©�6jps*rG^wjpk_rp^wjp`3^ak�jtcfrd]�¢[�©j
]�ct��jhcfmumdjGe�g_moj���mdv�^lknmoj�ªx|dcfmdjz�	vxmu]mÌ�Kg	j�`WvxyX`ug	j�rG^as*r�cfmo^avxk*`�cfm�j�cxrd]�iajp�xjpiXcfk*�cxrG|dv�`u`
iwjG��jGiw`��¬·¤knmojp|uyÖcxr�j�`ug	j�rp^ls*rtc�mo^wvfk*`�c�k*��`qgCjprp^as_rtcfmu^wvxk�vxy3^le�g	vx|um«cfkKmWcx`qgCjprpmd`�vxyÄjGkK�n^l|dvxk[¯
e�jpkKm«cfiFrpvxe�g	vxk*jGkKmd`:c�|dj�cfiw`uvh^lknmoj�ªx|dcfmdjp�N^lknmovhmu]*j�^lkKmdjpkKm/`ug	j�rG^as*r�cfmo^avxk��~¨¹^lk�cfiail��¢_j�cxrd]
iwjG��jGiCvxy�mu]*j/^lkKmdjpkKm3`ug	j�rp^ls*rtc�mo^wvfk¬^ak_rpia�_�_j�`3c�`ug	j�rG^as*r�cfmo^avxk�vfy�mo]*jP|dj�ÕS�_^l|djGe¬jGknmo`Äcfk_�¬|dj�¯
`u�6iamd`¹vxy*��jG|o^ls*rtcfmu^wvxkzcfk*���fcfil^w�*c�mo^wvfk�cfrpmo^l�K^amo^aj�`Fvxy*mo]_j©^ak6y{vx|oe¬cfmo^avxk�cfm&mu]�cfm¹`ug	j�rG^as*r�cfmo^avxk
iwjG��jGi¤�

\3]*jÄ`qgCjprp^as_rtcfmu^wvxkzcx`bc/��]_vxiwj©cfiaiav��~`&c(`ujtcfehiwjp`o`Fmo|«c�k*`u^lmo^wvfk�y»|ovxe�`u�n`umojpeåmdv(rpvxehgCvf¯
k*jGknm:�Ö^lk*rpil�*�6^ak_ª�`uvxy»mÌ�Äc�|dj��7`ug	j�rG^as*r�cfmo^avxk*`Äc�k*�¬mo]_jP^lknmoj�ªx|dcfmo^avxk�vxy¥y{vx|ue�cfi c�k*�¬^ak6y{vx|oe¬cfi
cx`qgCjprpmd`/vxyb`q�n`umdjGe�cfk*�¡`ovxy»mÌ�3cf|dj��_jp�xjpiavxg_e�jpkKmt��Ó©j�rtc��*`ojWmo]*j�`umu|o�*rGmo�_|u^ak*ªh^w`���cx`uj��Nvxk
��]�cfm&^w`ZÜnk_v¸��k�cf�	vx�_m¹]K�_e�c�kzg_|dvf�_iwjGeå`uvxia�K^lk*ª_¢f�©j3�	jpil^wjp�xj©mu]�cfm&mu]_^w`FmÌ�KgCjÄvfy�`ug	j�rp^ls*rtc¸¯
mo^avxkh��^aiai_jpk_]�c�k*r�jP]n�6e�cfk�g_|dvnr�jp`o`q^ak*ª�cfk*���_`oj(vfy¥`ug	j�rG^as*r�cfmo^avxk*`Xcfk*�h��^aili cfiw`uv�jGk_]�cfk*rpj
vx�_|:cf�_^lia^amÌ�¬mdv¬jGk*ªx^lk*j�jG|:y{vx|/ÕK�*cfia^lmÌ�¡cfk*� mov¬�_�_^liw� jG��vxil�fcf�_iwj�cfk*� rd]�cfk*ª�j�cf�_iaj�`u�n`qmdjpe�`
��^amu]*vx�_m��_j�ªf|«cx�6^lk*ª ÕS��c�ia^amÌ�x� \3]_j�`umu|o�*rGmo�_|oj¬^w`��_j�`q^wªxk*jp��mdvNyÖcxrp^lia^amdcfmdjzmu]*j�mu|«cxrG^ak*ªNvxy
`u�n`qmdjpe�iajp�xjpi_|oj�ÕS�_^a|ojpe�jpkKmd`7c�k*�1r�vxk*`qmo|dcf^akKmd`b^lkKmdv:mo]_j��_j�`q^wªxk�cfk*�zmu]*j~cx`u`u�_|dcfk*r�jPvxy��fcf|u¯
^wvf�*`©`q�n`umdjGeäg_|ovxg	jp|omu^wjp`:�á`q�*rd]¡cx`©`dcfy{jGmÌ�_�<^ak�mo]*j(^lk_^amu^»cfi_�_j�`q^wªxk�cfk*�¬^le�g_iajpe�jpkKm«c�mo^wvfk¬cf`
�©jpiai¹cx`~|djp�6�*rpj�mo]_j�rpv�`umo`/vxy¹^aehg_iwjGe¬jGkKmo^ak_ªÆrd]�cfk*ª�jp`:cfk_�N|dj�cfk�cfil�n`u^w`���]*jGk¦mo]_j�`q�[`qmdjGe
^w`�rd]*cfk*ª�jp�¥¢ cx`�^amÄ^lk*jp�K^amdcf�_il����^liai¥�	jx�

·¤k�mo]_^a`:�_vnrp�_e�jpkKmt¢¥�©jÆmo|u�Nmov°�_`ojz^ak_�6�*`umu|o� `um«c�k*�*cf|o��mojp|ue�^lk*vxiwvxªx�¶��]*jp|oj�Íu`u]�c�iaiwÎ
�_jGk*vxmdjp`bc~|dj�ÕS�_^l|djGe¬jGknm�¢�Íu`q]*vx�_ia�_Î(�6jpk*vxmoj�`&cfkzvxg6mo^wvfk�¢¥ÍRez�*`umoÎ/|ojpg_|oj�`ojGkKmd`<cPr�vxk*`qmo|dcf^akKmt¢
cfk*�µÍq��^ailiwÎ��_jpk_vxmdjp`�cfk°cx`u`u�_ehg_mu^wvxk°c��Cvx�6m©mu]*j:jpkK�K^a|ovxk_e�jpkKmt�<�/ªScf^lk�¢S�3j(]*cx�¬mdv�ªx�*j�`u`
cfm�`uvxe�jÆvxy7mo]*jp`ojÆ^ak§mu]*jzy{vxiaiav���^ak*ªh�Cjprtcf�*`ujÆmo]*jÆ�_vnrp�6e¬jGknmo`�vxk���]_^wrd]��©jÆ��cx`ojp�§mo]_^a`
^akKmojpkKmW`ug	j�rp^ls*rtc�mo^wvfk�©jp|oj�`uvxe�jpmo^le¬jp`�cfez�6^wªx�*vf�*`:^ak§mu]_^w`�|djp`ug	j�rGmt��� cfg_g6^ak*ª�`Wcf|ojz^ak6¯
�6^artcfmoj��U�K��g	vx^lknmojp|o`�¢b�_�_mhc�kµjpiaj�rpmu|dvxk6^wr¬�xjp|d`q^wvxkBvfy�mo]_^a`�mÌ�KgCj¶vxy~`qgCjprp^ls*rtcfmu^wvxkUr�vx�_ia�
�*`ujz`ovxg6]_^w`qmo^wr�cfmdjp�N]K�KgCjG|u¯�mdjG®nm:il^ak_Ün`~^ak*rGia�*�[^ak*ª1ez�_ilmo^ag6iwj���^ak*�6v¸�~`Pmdv��6jpk*vxmoj�mu]*j�`uj�|dj�¯
i»c�mo^wvfk*`u]_^lg*`��

\3]*j�s_|d`qmPkK�_e��CjG|/vfy¹iajpmomojp|o`Pvfybczia^lk_Ühmdjpiliw`Ä�xvx�N��]_jp|dj�^am3^w`�iwvnrtcfmoj��¥Ç
�~�_ez�	jp| � ¯Ræ[Ç7�PjpÕS�_^a|ojpe�jpkKmPvxkN�ZjG��jGiw` � mov�æç Ç ç vScfi7�á�ZjG��jGi � �×<��Ç�×bkK�K^a|ovxk_e�jpkKm«cfiZ�/`o`q�_e�g6mo^wvfk��á��jp��jGi � �

^l^



×X}(Ç�×bkK�n^l|dvxk6e¬jGknm(}3vxk_`umo|dcf^akKm�����jG��jpi � �±�²�Ç ±(gCjG|«cfmovx|��CjG]�ct�K^wvx|dcfi¥|djpÕS�_^a|ojpe�jpkKmt¢�cx`u`u�_ehg_mu^wvxk�¢6vx|~r�vxk_`umo|dcf^akKm�����jG��jpi � ��<Ç*�¥^aeh^amdcfmo^avxk§�á��jp��jGi � �
}(Ç��Pvxk6¯Ì`ocfy{jpmÌ�S¯�|djpiwcfmdjp�°�_j�`q^wªxkNr�vxk_`umo|dcf^akKmW�á�ZjG��jGi � ��_}(Ç �[cfy{jpmÌ�S¯¤|ojpiwcfmd�°�_jp`u^wªfk rpvxk*`umu|«cf^lkKmW����jp�xjpi � �
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mo|ovxiCmu|«cfk_`ug	vxk*�_jG|d`�vxk¡cf^l|drG|«cfy»m©^ak�^lmd`3�K^wrG^ak_^lmÌ��cfk*�¶ia^a`umdjGk*`©y{vf|Ämo]*j:mu|«cfk_`ug	vxk*�_jG|Ä|djGg_ia^aj�`��
Ó©��cfk�c�ia�nÙp^lk*ªWmu]*j�`uj(|djGg_ia^aj�`7��^amu]¬|djp`ug	j�rGmÄmdvz`qi»cfkKmX|«cfk_ª�j(c�k*�¬|djGi»cfmu^a�xj(cfilmo^lmo�*�_jf¢n\~}3���
�_jGmdjp|ue�^lk*j�`X��]_^wrd]¶cf^a|orp|«c�y»mX|ojpg_|oj�`ujpkKm�gCvfmdjpkKmu^»cfi r�vfiaia^a`u^avxkÆmo]_|ojtcfmo`Äcfk_�¬g_|dv��K^w�6j�`�cfg6g_|dvf¯
g_|u^»cfmoj��6^w`qg_i»ct�¬^lk*�6^artcfmu^wvxk*`:�ávx|Pcx�[�n^a`ovx|u^wjp`«�©mdvÆmu]*j�î_^wªx]Km~rG|djp�!mdvhcx`o`q�_|djW`ojGg�cf|dcfmo^avxk��

�/kMcf^a|orp|«c�y»m¶^w`°�_j�rGi»cf|oj���mdvB�Cj�cBr�vxilia^w`q^wvxk�mo]_|ojtcfm¡mdvBmo]*j�\~}3���>cf^a|orp|dcfy»m¶^ayW^amo`
rp�6|o|djGkKm¹g	v�`u^lmo^avxk�¢�vx|Z^amo`�g_|dvfñqjprpmoj���g	v�`q^amo^avxk�¢�`q^aez�_ilm«cfk_j�vx�*`qia�/�n^avxi»c�mdj&|dcfk*ª�j©cfk*��|djGi»cfmu^a��j
cfilmo^amu�*�_jPrp|u^amdjG|o^wc6� ç jpk*jG|«cfilia�x¢[c�k°cf^a|orp|dcfy»m©��^liai*�	j:�_jprpi»c�|dj���mdv��	j:c�rpvxiail^w`q^wvxk1mo]6|djtc�m~� � ¯� � `uj�r�vfk*�_`��CjGy{vx|dj(rpiwvx`oj�`qmPcfg_g_|ovScxrd]�¢[g_|dv��K^w�6^lk*ª�mu^ae�j/y{vx|~c�k°j�`or�cfg	j:e�cfk_jp�_�xjp|��K��mo]_j
g_^liwvxm��&\3�©vÆrpiwcx`o`uj�`3vfyZcx�6�K^w`uvx|o^aj�`Xrtcfk¬�Cj~g_|dv��K^w�6j��¥Ç7�~j�`uvxia�_mu^wvxk��(�[�n^a`ovx|u^wjp`(�á�P�/`«�©c�k*�
\�|«cfºhr��(�6�K^a`ovx|u^wj�`W�á\F�/`«�G�®/Ë«Ý�ÒK� Þ[ÊÖÈ�Ò�ÉUÑ,�(��ÈaÝ�ÒK��È�Ë«ÝW�á�P�/`«��^ak*�6^artcfmoj��xjp|omu^wr�cfi¹e¬cfk*jG�_��jG|d`(mu]�cfm:cf|dj�g6|dj��[^wrpmoj�� mov
^ak_rp|dj�cx`oj���jp|umo^artcfi&`ojpg*cf|«cfmu^wvxk y»|dvxeÂmo]6|djtc�mdjpk6^ak*ª¶c�^a|drG|«cfy»m��:�~�(`�c�|dj�rd]_v�`ojGk�mov¬g_|dv��K^w�6j
cÆ`ug	j�rG^as*r�e¬cf|dªx^lk¶vxyF`ojGg�cf|dcfmo^avxk°��^amo]Nc�eh^ak_^lez�_eÔrd]�cfk_ª�j�^ak¶mo]_jWj�®n^w`umu^ak*ªzî6^wªx]Km�g�cfmu]
vxyFmo]*jW\~}3�:�¡·o·©cf^l|drp|dcfy»mt�

\3�3vÆmÌ�Kg	j�`�vxyZ|djp`ovxil�_mo^avxk¶cf�6�K^w`ovf|o^wjp`�cf|oj(^w`u`u�*jp�¥�<�>àZ�dË��xËGÉ*ÊáÈ��xË7|oj�`uvxia�_mu^wvxk¶cx�6�K^w`uvx|o�
|djpÕS�_^a|oj�`�k*v1^aehe¬jp�6^»cfmoj(cfrpmo^avxk°�_�_m~�3cf|ok*`�mu]*j�rp|djG�Mk*vxm�mov1rpia^lez��¢[�_j�`ur�jpk_�¥¢	vf|Pcx�fñR�*`qm
��jG|omu^wrtc�i3`qgCjpj��U�6�_j�mdv¡k*jtc�|o�K��mu|«cfºhrf�¡�¯�«ÒK�¨�dË��GÊáÈ��xË�|oj�`uvxia�_mu^wvxk�cx�6�K^a`ovx|u���[^a|djprpmo`�mo]_j
g_^liwvxmZmdv:cfiamojp|Fmo]*jX��jp|umo^artcfi[`ug	j�jp�Ævxy*mo]*j3cf^a|orp|dcfy»mZmdv:jGk*`u�_|ojÄ`dc�y{jÄ`ojGg�cf|«c�mo^wvfk�y»|dvfe�k_jtcf|u�n�
mo|dcfºhr�^ak°mo]*j��xjp|omu^wr�cfi¥g_iwcfk*jx��?�uÑª°)�¬Ñ,�(��ÈaÝ�ÒK��È�Ë«Ý1��\Z�(`d�W^ak_�6^wr�cfmdjÆmo]_j�g	v�`u^lmo^wvfk*`�vxyÄ^akKmu|o�*�6^lk*ªNcf^a|orp|«c�y»mWmu]�cfmWe�ct�
i»c�mdjp|3rtcf�_`oj�|djp`ovxil�_mo^avxk°cx�6�K^a`ovx|u^wj�`©mdvz�	j��6^w`qg_i»ct��jp�¥�<·¤k°gCvfmdjpkKmu^»cfiCr�vxilia^w`q^wvxk�jpk_r�vx�_kKmojp|d`p¢
mo]_j�`q�[`qmdjGe ^a`W�6j�`u^aªxk*jp��mdvNjpk*`q�_|djhmo]�c�mWmu]*j�\F�@k*vx|ue�cfilia� v[rprp�_|o`�cfg6g_|dvt®n^ae¬cfmdjGia� � æ`ojpr�vxk_�_`/�	jpy{vx|oj�mo]*j��P����¨*vx|~^akKmo|u�*�_jp|o`Pk_vxmPj�ÕS�_^ag6gCjp�N��^amu]¦c�iamo^lmo�*�6jG¯¤|ojpg	vx|omu^ak*ª�j�ÕS�_^ag[¯
e�jpkKmt¢ ^am(^a`/k*vfm(g	v�`o`q^a�_iaj�mdv¬�_jpmojp|oeh^ak_j�^ay&mo]*jÆc�^a|drG|«cfy»mP^w`(c¬gCvfmdjpkKmu^»cfiFr�vfiaia^a`u^avxkNmu]_|dj�cfmt�
¨*vx|�mo]_j�`oj�cf^l|drp|dcfy»mt¢6\~}3���¶e�ct�¬mu]*jp|ojpy{vx|oj�ª�jpk*jG|«cfmojW\F�/`P�_�6mP��^liai	k*vxm~ª�jGk*jp|dcfmdjW�~�(`��

Ó3j�`q^w�_jp`©mu]*j(�~�(`©cfk*��\Z�(`©|ojpg_|oj�`ujpkKmo^lk*ª�mu]_|dj�cfmd`Xvx|XgCvxmojpkKmo^wcfi_mu]_|dj�cfmd`p¢6\~}3�:�he�ct�
cfia`ov�g6|dv��K^w�_jWmo|«c�º�r�cx�6�K^w`uvx|o^aj�`~mo]�c�m(|djGg_|djp`ojGknm(g_|dvt®n^aeh^amÌ�¶�3cf|ok6^ak*ª�`p�(\3]_j�`ojz�3cf|uk_^ak*ªx`
^ak_�6^wr�cfmdj�mo]*jWgCvx`u^amu^wvxk_`Pvfy7cf^a|orp|dcfy»m/mu]�cfmP]�ct��jzjGkKmdjp|oj��¦mu]*j�g_|ovxmdjprpmdjp�§cf^l|d`ug*cxr�j�cf|dvx�6k*�
vx�_|Pc�^a|drG|«cfy»m��6�_m�mo]�c�m/�6v1k_vxmPrp�_|u|djpkKmuia��|ojpg_|oj�`ojGkKm�czmo]_|ojtcfm~vf|(czg	vxmdjGkKmo^»c�i¥mo]_|ojtcfm��
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\~}3����^w`�e¬j�cfkKm�mdv~g_|dv��K^w�6j7�*cxrdÜS¯¤�_g�`ojGg�cf|«c�mo^wvfkzcx`u`u�_|dcfk*rpjXy{vx|�mu]*j7jG®n^w`qmo^lk*ª/rpvxkK��jGk6¯
mo^avxk�cfi	cf^l|3mu|«cfºhr(rpvxkKmo|ovxi¥`q�[`qmdjGeÅ��^amu]*vx�_m©g_|dvn�6�*rG^ak*ª��6kn�3cfkKmdjp�¡cfi»cf|ue¬`7^ak�jpk*rpvx�_kKmdjG|d`
y{vx|P��]_^wrd]Nmo]*j�r�vxilia^a`u^wvfk¶|o^w`qÜ°�_vnj�`/k_vxm/�3cf|u|«cfkKm/j�`or�cfg	j�e�c�k*jp�_�xjp|o`��P\3]*jzvxg	jp|dcfmo^avxk¡vxy
\~}3���¶^w`Äk*vfm~�_jpg	jpk*�6jpkKm:vxkNcfkK�¶ªf|dvx�_k_�[¯¤��cf`oj��N`u�n`umojpe�`��

\~}3����^w`Ck*vfmZ�_j�`q^wªxk*jp�Wmov~`u�_g_g6i»cfkKmZjp^lmo]*jG|Fcf^a|Cmo|«c�º�r7rpvxkKmo|dvfi¤ïð`�`u�n`umojpe�vxyn`ojGg�cf|dcfmo^avxk
cx`u`u�_|dcfk*r�j©vx|Zmo]*j7mo^le¬j�¯¤]*vfk*vx|djp�NÍu`ojpjÄcfk*��ct��vx^a�_Î(`q�n`umdjGe�vxy6mu|«cfºhrX`ojpg*cf|«cfmu^wvxk¥�&�Pcfmo]_jp|t¢
^am�g6|dv��K^w�_jp`�c�k�^lk*�_jpg	jpk_�_jpkKmW��cxrdÜK�_g�mov¡mu]*j�`uj�`q�n`umdjGe¬`p¢¹`q^ak*rpjÆ^am�e¬cfÜ�jp`W�*`uj1`ovxiajpia� vxy
cf^l|o�	vx|ok*j/mo|«c�k*`ug	vxk*�_jG|d`/cx`�^amo`��*cfm«cÆ`uvx�_|drpjx�
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± �Z}����²�1�C����� ³ �n�¤}Æ����� ����y �

\3]*j1�_jp�xjpiavxg_e�jpkKm�vxy©cfk�jpÃ	j�rGmo^l��jhcf^a|u�Cvf|ok*j�r�vxilia^w`q^wvxk¦ct��vx^a�*cfk*rpjÆ`u�n`umojpe,]�cf`:�Cjpjpk
mo]_jPªxvScfi*vxy mo]_j/ct�K^»c�mo^wvfk1r�vxehez�_k_^lmÌ��y{vx|<e¬cfkK�z�xjtcf|o`��X�ng_�6|o|djp���K�zmu]*j~r�vxilia^w`q^wvxkzvxy	mÌ�©v
cf^l|oia^lk*jp|o`Äv���jG|/mu]*j ç |dcfk*�N}ÄcfkK��vxk ^ak � �Sæ # ¢6mo]*jWcf^l|oil^ak*jp`3^ak_^lmo^wcfmdjp�¶ch`qmo�*�[�°vxy&rpvxiail^w`q^wvxk
ct��vx^a�*cfk*rpj�r�vxk*rpjpg_mo`��

Ú(�_|o^lk*ª�mu]*j(i»c�mdj � ��æ � `Äc�k*�¶jtcf|uia� � � #&� `�¢6jGÃCvf|omd`©^ak*rGia�*�_jp�°cfk°jpehg_]�cf`u^w`3vxk¶g�cx`u`u^a�xj
cfk*�Bk*vxk_r�vnvxgCjG|«cfmu^ak*ª§`q�n`umdjGe¬`p�I\3]*j�`ujNg_|ov¸�xj��Bmdv��Cj�^le�g6|«cxrGmo^wr�cfi¤��±(k*j¶|dj�cx`ovxkI�3cx`
mo]_j�k*j�jp�§y{vx|(k*vfk*r�vxk6î_^wrGmo^ak_ª_¢Crpvxe�g6iwjpe�jpkKmdcf|o�Nct��vx^a�*cfk*rpj�e¬cfk*jp�6��jp|o`�¢¥��]_^ard]§|djpÕK�6^a|djp`
]_^aªx]6¯¤^lkKmdj�ªf|o^amÌ��r�vxehez�_k6^wrtc�mo^wvfk*`Æ�CjGmÌ�3jpjpkØmo]_j cf^l|drG|«cfy»m1^ak�r�vxk6î_^wrGmt�Ø�/k_vxmo]*jG|�|ojtcx`uvxk
�3cx`Ämo]*j:k_j�j��°mdv1cfr�ÕS�_^a|oj:e¬vf|dj(g_|oj�rG^w`oj�c�iamo^lmo�*�6j/^ak6y{vx|oe¬cfmo^avxk¬y»|ovxeÔ^akKmo|u�*�6^ak_ªÆcf^a|orp|dcfy»mt�

±(k*j~vxy�mo]*jÄe�v�`um&^aehgCvx|um«cfkKm&�_jp�xjpiwvfg_e¬jGkKmd`<�Äcf`7mu]*j��_jG|o^a�fcfmu^wvxk1vfy mu]*jÄ|«c�k*ª�j�>¸|«cfk*ªxj
|«c�mdjh�6´�µ�¶	�~rpvxk*rpjpg_m�¢ mu]*jWs6|d`um(cxrprp�_|dcfmdjW`umu�*�6�¡vxy&mu]*j���cx`u^ar�g_]K�[`q^wrp`(vxy&r�vxilia^w`q^wvxk¡ct�xvx^w�[¯
cfk*rpjx¢X�n�´Ú(|����xvf]_kØ� �3�¡vx|o|ojpiaiÄvxy�Ó3jGk*�6^ ®C��\3]_^w`1rpvxk*r�jGg_mh^w`Æ��cx`uj���vfk´mu^ae�jG¯¤movf¯Ìªxv_¢
|«c�mo]*jG|Pmu]�cfk¡vxkN�6^w`qm«cfk_r�jG¯�mdvf¯¤ª�v_¢nmdvÆmo]*j�rGiwv�`uj�`um~g	vx^akKm~vxy&cfg_g6|dvScxrd]¥�

Ú(�_|o^lk*ªµmo]*j�i»c�mdj � � #(� `¡cfk*�!j�cf|oil� � �,� � `�¢�c�^a|drG|«cfy»m�r�vxilia^w`q^wvxk>ct�xvx^w�*c�k*r�j`u�n`umojpe�`
�á�P}3�:�_�¬�3jG|dj��_jG��jpiavxg	j����n�$`ojp�xjp|dcfi�e�cfkK�_yÖcfrpmo�6|djp|o`���cx`uj��>vxk�^ak_mojp|o|ov�ªScfmovx|¨>¸mo|«c�k*`q¯
g	vxk*�_jG|�cfk*�¡mo^le¬j1>�y»|djpÕK�_jpk*rG�¡moj�rd]_k6^wÕS�*j�`p�/�Piamu]*vx�*ªx]Nmo]*jp`oj�`u�n`umojpe�`(y»�_k*rGmo^wvfk*j��¡g_|dvxg[¯
jp|uia���6�_|o^lk*ªB`umdcxª�j�� cf^l|drp|dcfy»m¶jGk*r�vx�6knmojp|¡mdjp`umo^lk*ª_¢(mu]*j¨[�/��cfk*��mo]*jcf^l|oia^lk*j�`�ñqvx^akKmuia�
r�vfk*rpil�*�_j��Umu]�cfmz^lk�k*vf|oe¬cfiÄc�^a|oil^ak*j1vxg	jp|dcfmo^avxk*`p¢&mo]*jG���©vx�_ia�µª�jpk_jp|«c�mdj¶cN]6^wªx]U|dcfmdj�vxy
�_k_k_j�r�jp`o`ocf|o�Ncfiwcf|oe�`3^ak°�6jpk*`ujWmojp|oeh^ak*cfi�cf|ojtcx`p�X\3]_^w`Ä�©vx�_ia�°�6k*�_jp|ue�^lk*j:mo]_jp^a|~rG|djp�6^a�_^lil¯
^amÌ�°��^lmo]¦î_^aªx]Km:rG|djp�~`p��·¤kcx�_�6^lmo^avxk�¢ jtcxrd]§mdcf|dª�jGm�cf^l|drG|«cfy»mP�3vf�_iw� ]*c��xjzmdv¬�	jz`q^aeh^ai»c�|oia�
j�ÕS�_^lg_g	j��°^ak¡vx|d�6jp|~y{vx|Pcfk¡�P}3���¡cf^a|orp|dcfy»mÄmdvÆ|oj�r�jG^a�xjWg_|ovxmdjprpmu^wvxk��

·¤k¬mu]*jPeh^w�n¯ � �,� � `�¢xmu]*j/Ó3jtcxrpvxk°}3vfiaia^a`u^avxk1�/�xvx^w�*c�k*r�j(�n�n`umojpe���Ó�}3�:�_�G¢K��]_^ard]¬�*`uj��
|djGg_ia���_cfm«c~y»|dvxe��P^a|¹\Z|dcfºhr�}3vxkKmu|dvxi[�Pcx�*cf|&Ó3jtcfr�vxkÆ�n�n`umdjGeÅ�Ö�7\~}Ä�/ÓÄ�_�Zmu|«cfk*`qgCvfk*�_jp|o`
mdv��_jpmojp|ue�^lk*jW^lkKmo|o�_�_jp|/|«cfk*ªxj�cfk_�§cfiamu^amu�*�_jx¢_�3cx`/�_jp�xjpiwvfgCjp�¥�(�7\~}Ä�PÓ��¡mu|«cfk*`qgCvfk*�_jp|o`
�©jp|dj�cfia|ojtcx�6�§^lk*`umdcfiaiaj��§^akUcfiaiXc�^a|oil^ak*jf¢�e�^lia^amdcf|o�x¢�cfk*��e¬v�`qm�ªxjpk*jG|«cfi3ct�n^wcfmo^avxk�cf^a|orp|dcfy»mt�
\3]K�*`¦c�kn�ØÓ�}3���K¯¤j�ÕS�_^lg_gCjp� cf^l|drp|dcfy»m��©vx�_ia�>�	jg6|dvxmoj�rpmoj��!cxªScf^lk*`um¶mu]*je¬c�ñqvx|u^amÌ�´vxy
vxmu]*jp|/cf^l|drp|dcfy»mt¢_��^lmo]*vf�_m~^aehgCv�`q^ak*ªzcx�_�6^lmo^wvfk�cfi�jpÕK�6^ag_e�jpkKmP|dj�ÕS�_^l|djGe¬jGknmo`Py{vf|Pmu]*v�`uj�cf^l|u¯
rp|dcfy»mt�´·¤kØcx�6�6^amu^wvxk�¢7mo]_jN�6^a`orG|djpmoj¦cx�6�6|djp`o`¬rpvxehez�_k_^artcfmu^wvxk*`�mdj�rd]6k_^wÕS�*jp`¬�*`ojp��^akImo]_j
�Nvn�_j��¬mo|dcfk*`qgCvxk_�_jp|o`Ä�CjG^ak*ªz�6jp��jGiwvxg	j��¶g	jp|ue�^lmomdjp�¬mÌ�©vhrpvxk_î_^arpmu^ak*ªÆÓÄ}3���¶cf^a|orp|dcfy»m©mov
cxrd]_^ajp�xjPrpv[vf|d�6^lk�cfmdjp�1j�`or�cfg	j~e¬cfk*jG�_��jG|d`<��^amu]�c�]6^wªx]1�_jpªx|djpj~vxy	|ojpil^»cf�_^lia^lmÌ��cfk*��cfiaiav��3jp�

æ



c�r�vxilia^w`q^wvxkzct��vx^a�*cfk*rpj/r�cfg�cf�_^lia^lmÌ��vxk1mu]*jPî6^wªx]Kmd�6j�rdÜzmu]�cfm7^w`b^lk*�_jpg	jpk_�_jpkKm©vxyCmu]*j~ªx|dvx�6k*�
`u�n`qmdjpeN¢

·¤k � � í[� ¢fmu]*jÄ¨n�(�´e¬cx�_jXmo]*j©�_j�rG^w`q^wvxk�mdv:�_jG��jGiwvxg1c�k*��^aehg_iajpe�jpkKm¹\~}3���	¢��*`u^lk*ª(mo]_j
Ó�}3�:���_j�`q^wªxk��_�_mXg_|dv��K^w�[^ak*ª�cx�_�6^lmo^avxk�cfi*r�cfg�cf�6^aia^lmo^aj�`��F�/y»mojp|3¨[�/�!cfk_��^ak_�6�*`umu|o�1`qgCvxk[¯
`ovf|dj��Æ`qmo�*�[^wj�`p¢�`u^lez�_iwcfmo^avxk*`�¢fcfk*��î_^wªx]Km¹mdj�`qmd`��Ö`ojpjU�	Ë«ÝGÊÖÈ»ÉO��ÑxÉ4�:·*Ñ(� È6�SÑxÊáÈ�Ò�É:^lkÆ��jp�xjpi �Pvxk
²&cfª�j �x��� �G¢Zmo]_j¬�Pcx�6^av \Zj�rd]_k6^wrtc�iÄ}3vfe�eh^w`u`u^wvfky{vf|��/jp|ovxk�cf�_mu^wrp`¬�á�b\~}3����r�vxehg_iajpmdjp�
mo]_j°^lk_^amu^»cfi©��jG|d`u^avxk´vxy(mu]*j¡\~}3���I·u·Æ�¦±�²X�	¢<i»c��CjGiwj��IÚ�±/¯ �tí æ[¢<^ak��[jGg_mdjGez�CjG| � � í �_�\3]*j�� ±�²X�hg6|dv��K^w�_jp`Ä`ug	j�rG^as*r/ªx�_^w�_cfk*r�jPy{vx|3c��K^avxk_^wrp`©e¬cfkK�_yÖcxrGmo�_|ojp|d`X^ak¬�_j�`q^wªxk_^lk*ªzc�k*�
mdjp`umu^ak*ª¶\~}3�:�N·o·�jpÕS�_^ag_e�jpkKm��:\3]*jz�¦±�²©�N]*cx`/]�cf�¦jG®nmdjGk*`u^l��jÆrd]�c�k*ª�j�`(`u^ak_r�j�^lmd`~s_|d`qm
��jG|d`q^wvxkÆ�3cx`&^a`o`u�_j��¥�b��r�vxk*`uvxia^a�*cfmoj����xjp|o`u^wvfkh��^lmo]1c�iaiKmo]*j3rd]�cfk*ª�jp`b^ak*rGia�*�6j����3cx`&^a`o`u�_j��
�[jGg_mdjGez�CjG| # ¢ � �&� � �¹\3]*j3^lk_y{vx|oe¬cfmu^wvxk�^ak�mo]_^a`&`dc�e�g_iaj©�6v[rG�_e¬jGkKm~�Ö^lknmojpkKm<`qgCjprp^as_rtcfmu^wvxk �
^w`:�*cx`ojp��vxk�cfk_�^lk*rpil�*�_j�`1�Övx|�^w`:^lkKmdjpk_�_j���mdv¶^ak_rpia�_�_j��:cfilibvxyXmo]_j1^lk_y{vx|ue�cfmu^wvxkN^ak�mo]_j
� �&� � rpvxk*`uvxia^a�*cfmdjp�¡�¦±�²X�	�

\3]*j�¨[�(�,]*cx`¶^w`o`q�*j�� \Zj�rd]_k_^artcfi��nmdcfk*�*c�|d� ±(|d�_jG|¦}X¯ ��� �Bcfk*���/�6�K^w`ovf|o�>}©^l|drp�[¯
i»c�|z� � ¯ � � � y{vf|��*`uj��K��¨[�/�äcf^l|o�©vx|omu]_^ak_j�`o`�cf�_mu]*vx|u^amo^aj�`�mdv¡r�jG|omu^ay»�§mo]_j�^ak_`um«c�iai»c�mo^wvfk§vxy
\~}3����·u·X^lk°cf^a|orp|dcfy»mt�b�/�6�K^w`uvx|o�¶}©^a|drG�_i»c�| � � � ¯R\~}3����cf�_�6|djp`o`uj�`/\~}3����·o·7vxg	jp|dcfmo^avxk�cfi|djpÕS�_^a|ojpe�jpkKmd`p�$Ó3jprtcf�*`uj¦\~}3�:�I·o·W��^aili~cfiw`uv§�Cj°�*`ojp�´�K�µy{vx|ojp^wªfk´r�cf|o|u^wjG|d`1vxg	jp|«c�mo^ak_ª
^ak^¸�� �	�¹cf^a|o`ug�cxrpjx¢&mu]*j¬·¤kKmojp|ok*cfmo^avxk�cfi3}©^a�K^li©�P�K^»cfmu^wvxkU±(|dªScfk6^wÙtc�mo^wvfk��Ö·q}3�P±��W]�cx`Wg_|dj�¯
g�cf|oj����nm«c�k*�*cf|o�_`1cfk*�´�Pjpr�vxehe�jpk*�_jp�I²<|dcxrpmu^wrpj�`¡�¤�[�(�/²X�_��mu]�cfmhcf|oj¶mo]*j��©vx|oia�6��^w�6j
`umdcfk*�*c�|d�hª�v���jp|uk_^ak_ª�\~}3�:�h·u·&�_jp`u^wªfk¬c�k*��vfgCjG|«cfmu^wvxk��¹¨¹^lk�cfiail��¢�mo]*j~�/^l|oil^ak*jp`<×biwj�rGmo|ovxk_^wr
×bk*ªx^lk*j�jG|o^ak_ªÆ}3vxehe�^lmomoj�jW�á�(×X×X}��<]�cx`3rpvxehg_iwjGmdj����:�~·R�:}Ø}©]�c�|«cxrGmdjp|u^w`qmo^wr"�x�Sæn¢K��]6^wrd]
`umdcfk*�*c�|d�6^aÙ�j�`�mu]*j�y{vx|oeÂc�k*�¶y»�_k*rpmu^wvxk¡vxy&\~}3���°·o·X�_k_^amo`Ä^ak*`qm«cfiliwjp��^akNcf^a|uia^lk*j:cf^l|drG|«cfy»m��

ÓÄcx`uj��Bvxk´c�}3vxk*ªx|oj�`u`u^wvfk�cfi3e¬cfk*�_cfmdj§�á²b�_�_ia^ar¶�Zct� �1�&� ¯q�x�x�S�G¢¹mo]*j°¨n�(�ä^a`o`u�_j��Ic
|o�6iwj1jpÃ	j�rGmo^a�xj¬¨*jG�_|o��c�|o���6¢ � � í ��mo]�cfm�|oj�ÕS�_^a|oj��mo]*j1j�ÕS�_^lg�cxª�jhvxy3\~}3����·o·(vfkUcf^l|oil^ak*j
cf^l|drp|dcfy»mÄ��^lmo]¡e¬vx|oj:mo]�c�k¦� � `ujtcfmo`P�K�¡Ú:j�rpjpez�	jp|/� � ¢ � �&� � �<�/iamu]*vx�*ªf]¡k_vxm~^ak°mo]*j�iwc���¢
mo]_j�¨[�/� |o�6iwj/|oj�ÕS�_^l|dj���cf^a|uia^ak_j/c�^a|drG|«cfy»mX��^amu] ��� movÆ� � g�cx`o`ujpk*ªxjp|~`oj�cfmd`©mdv�]�ct�xj�\~}3���
·�^lk*`umdcfiaiaj��B�n�´¨*jp�6|o��cf|u���6¢ � �(�Sæ[�Ø\3]*jN^ak*`qm«cfili»cfmu^wvxkµvfy�\~}3���´·u·o·�^a`hg	jp|ue�^lmomoj��B�n�
mo]_j�|o�6iwj��_�_m/^w`~k*vxmP|dj�ÕS�_^l|djp�¥�P²<�6�_ia^ar��Zct� ���6� ¯q�x� # ¢6��]_^wrd] �Äcx`/`u^aªxk*j�� vxk§Ú:jpr�jpe��CjG|
� æ[¢ � � í �6¢&c�e¬jGk*�_j���²7� ���&� ¯R�����x��mdv�� � �:g	jp|oeh^am�mu]*j�¨[�(��cx�6eh^ak6^w`umu|«cfmovx|�mdv¡jG®nmojpk*�
mo]_j:�_jtcf�6ia^lk*jPy{vf|�\~}3���¬·u·bî*j�jGmÌ��^w�_j:^le�g6iwjpe�jpkKmdcfmo^avxk1mdvÆÚ:jpr�jpe��CjG|�� � ¢ � �&�x�6¢6c�k*�§�¤�x�
|djpÕS�_^a|oj(mo]*j:¨[�(� mdvzrpvxk*�6�*rGmPc � ¯���jtc�|�vxg	jp|«c�mo^wvfk�cfi	jp�fcfia�*cfmo^avxk¬vfy&\~}3�:��·o·b�	j�ªx^lk_k_^ak_ªk*vÆi»c�mdjp|�mu]�cfk Ú:j�rpjpez�	jp|/� � ¢ � �&� � �b\3]*jW^lk*`umdcfiaiwcfmo^avxk¬|oj�ÕS�_^l|djpe�jpkKm~^w`Äk_v¸� ^ak¡jpÃ	j�rGmt�
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¹ �ºyÔ�4�1�!��� �����

�¥ÐnÈaÝ(Ý�Ë��GÊÖÈ�Ò�É��nË«Ý�����È6»GË«Ý�Ê»Ð*Ë%¼½�xÈ��xËGÉ6Ý�¾WÒK��ËGÉ���È��«Ò�É*ß¬ËGÉ*Ê<È»É Ï&ÐnÈ¿�«Ð¶Ê»Ð*ËF��À�Á¦Â¦Þ[É*È»ÊXÉCË«ËÃ��Ý
ÊÌÒ+��Þ[É��GÊÖÈ�Ò�É§Ñ(�aÒ�ÉO�1Ï<È»Ê{Ð¶È»Ê{Ý�È»É*ÊÌË��uÑO�GÊáÈ�Ò�ÉNÏ<È»Ê{Ð Ò�Ê{Ð*Ë���ÑxÈ��Ä���uÑª��ÊbÝ��¸ÝGÊÌËGß�Ý�Ê»Ð6ÑxÊ©Ñ(�§�«ËoÑ,�(�¬ËªÅ�ÈaÝGÊ
ÒK��Ñ(�dË�ÉCÒ�Ê�»GËGÈ»ÉO�!�nË«ÝGÈ��xÉCËÃ��Ñ�ÝXà_Ñ(�GÊÄÒ��(Ê{Ð*Ëd��À�Á¦ÂG�nË��xË��aÒdà	ß¬ËGÉ*Êm«YÆGÉÒ�Ê»Ð*Ë��:Ï3ÒK�ª��Ý��<Ê»Ð*Ë«Ý�Ë
Ñ(�dË�Ê»Ð*ËzËGÉ���È��dÒ�É*ß¬ËGÉ*Ê¤Ñ(�Ç�«Ò�É6ÝGÊ �uÑxÈ»É*Ê»Ý�Ï<È»Ê»ÐnÈ»É Ï&ÐnÈ¿�«Ð°Ê»Ð*ËF��À�ÁpÂ��nË«ÝGÈ��xÉCË��dÝ�ßÆÞSÝGÊÄÒdà�Ë��oÑxÊÌËv«

\~}3���1rtcfk1�	j�r�vxez�6^ak*jp�1��^lmo]hvxmu]*jp|Xcf^l|drG|«cfy»m<`q�n`umdjGe¬`Xcfk_�hez�6iamo^lg_iwj©cfkKmdjGk_k�cx`p¢[�[^w`q¯
g_iwc��n`p¢[c�k*��rpvxkKmo|ovxiw`7rtc�k��	j��*`ojp�¥�7£/v��©jp��jG|t¢*c�kn�z`u�*rd]¶rpvxez�_^lk�cfmu^wvxkÆez�_`um7k*vxm7�_jpªx|«cf�_j
mo]_jNª�jGk*jp|dcfi�g	jp|oy{vf|oe¬cfk*r�j¶|oj�ÕS�_^a|ojpe�jpkKmd`hvxy:\~}3���IjpÕS�_^ag_e�jpkKm�vx|1vxy/mo]*j¡j�ÕS�_^lg_e¬jGkKm
��^amu]°��]_^wrd] \~}3���¶^w`�r�vfez�_^ak_j��¥�

¨¹^wªf�_|dj � � � `q]*v��~`zmo]*j�ia^ak6Ü[`W�CjGmÌ�3jpjpk�\~}3���µcfk*�µvfmo]*jG|Ær�vxehg	vxk*jpkKmo`zvxy�mo]_j¶cf^a|
`ug*cxr�jÄ`q�n`umdjGeå|ojpiwcfmdjp��mdv/mo]*j3cxrd]_^wjG��jGe¬jGknm&vxy_mu]*j3ª�jGk*jp|dcfi[r�vxilia^w`q^wvxk�ct��vf^w�*cfk_r�j3ªxvScfi¤�¹�[jpj
�:�~·R�:}!}©]�cf|«cfrpmdjG|o^a`umo^ar��x�Sæ`�?�uÑª°)�VÁ"�aË���Ê�ÑxÉ4�hÀ©ÒK��� ÈaÝGÈ�Ò�É]Á"�xÒ�È6�SÑxÉ��«Ë¦Â���ÝGÊRËGß¯�1��À�ÁpÂ&�
y{vx|~�_jGm«cf^liwjp�°^lk_y{vx|ue�cfmu^wvxk�cf�	vx�_m�^akKmojp|oyÖcfr�j�`���^lmo]¡vxmo]_jp|/cf^a|orp|dcfy»m�j�ÕS�_^lg_e�jpkKmt�
È%É+Ê+Ë�Ì�É+ÍdÎGÏYÊ¦ÐÑÍ
�/kK�Uk_j�j��6j��´e¬cfkK��cfiÄr�vxkKmo|ovxiÄy{vx|Æmu]*j°\~}3���µ�_k_^lmÆ`u]*vf�_iw�µ�	j°g6|dv��K^w�_jp�Ivfk´mu]*j¶r�vxk[¯
mo|ovxi<g�cfk_jpiXvxyX^amd`Wcx`u`ovnrp^wcfmdjp�U�Nvn�_j¬�\�|«c�k*`ug	vxk*�_jG|��6k_^am����/`�mu]*jp|ojh^a`�k*vN�[^a|djprpm�ia^lk_Ü
�	jpmÌ�©j�jpk�mo]_^a`hrpvxkKmo|ovxi~g�cfk*jGiPcfk*�´mu]*j¡\~}3���I�6k_^am�¢©rpvxkKmo|dvfiP^lk_y{vx|ue�cfmu^wvxk���^aiai3�Cj°�_j�¯
ia^l��jG|dj��¦mov¬mo]_j1\~}3��� �_k_^lm:�K^»c�mu]*j�mo|dcfk*`qgCvxk_�_jp|���\3]*jÆrpvxkKmo|ovxi&g�c�k*jpi<`q]*vx�_ia�¦g_|dv��K^w�6j
mo]_j�k*jpj��_jp�U^akKmdjG|oyÖcxrpj�mdv¡mo]*j��Nvn�_j¶�§mo|«c�k*`ug	vxk*�_jG|�|oj�ÕS�_^a|oj���y{vf|�mu]*j�\~}3�:��`u�n`umojpeN�
}3vxehez�_k_^artcfmu^wvxk_`¹ia^lk_Ün`¹y»|ovxeåmu]*jP�Nvn�_jP��mo|dcfk*`qgCvxk_�_jp|<�_k6^ambmov:mo]*j~\~}3�:�z�6k_^am<`q]*vx�_ia�
�	j~mu]*j(�¸¯¤��^l|dj�`ojG|o^wcfi��6^wªf^am«c�i_`u�n`qmdjpeÔ�_jp`orG|o^a�	j��h^akh�:�~·R�:}��ngCjprp^ls*rtcfmu^wvxkh�K�5�NÍo� cf|oÜÆ���
Ú(^wªf^am«c�i_·¤k_y{vx|ue�c�mo^wvfkh\Z|dcfk*`uy{jG|��K�[`qmdjGe8�áÚ:·R\~�_�qÎ6�[Ú:jGm«cf^liw`bvfyCmo]_j:�Nvn�_j(�hrpvxkKmo|dvfi*g�cfk*jGi
cf|ojWrpvxkKm«cf^lk*j��¶^lkN�(�P·q�¡}©]�cf|dcxrpmojp|u^w`umu^wr�� �tí �
ÒÓÊ+Ë?ÐfÊ�Ê¦ÏYÔ
\3]*j§^ak_`um«c�iai»c�mo^wvfk�`q]*vx�_ia��g6|dv��K^w�_j§mÌ�©v´�C¯���cfk*�Ømo|dcfk*`qe�^lmu¯¤|oj�rpjp^a�xj§cfkKmdjGk_k�cx`°y{vx|¶j�cxrd]
\~}3���¡vxk mu]*j�c�^a|drG|«cfy»m�¢*vxk*j�iwvnrtcfmoj��¡vxk mu]*j��_k*�_jG|d`u^a�_j�vfybmo]*j�y»�*`ujpi»cfª�j�c�k*�¡mu]*j�vfmo]*jG|
vxkBmdvfg��B\3]*j°�_g_g	jp|�cfkKmdjGk_k�c§��^aiai©g_|dv��K^w�6j�mo]*j¡\~}3���Br�vxehg_�_mojp|Æ�_k6^amÆ��^amu]I`u^wªfk�cfiw`
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y{vx|�cfkØj�`qmo^le�cfmu^wvxk´vxy�mu]*j¦`u^aªxk�cfi/cfk_ªxiwj�¯Ìvxyw¯Ìcf|o|u^a�fcfi¤��\3]_j iwv��©jp|¶c�knmojpk_k*c�e�ct�I�Cj cfk
vxehk_^w�[^a|djprpmu^wvxk�c�i	�_iwcx�_j�cfkKmojpk_k�c1vx|~�6^l|djprpmo^avxk�cfi�cfkKmdjpk6k�c�c�m�mo]*j�vxg_mu^wvxk¡vxyFmo]_j��_`ojp|��
ÒÓÍ�Ë�ÕCË?Ö�×�Ð�Ø²ÐÑÙ*É+Ì�Ë�ÕªÊ�Ú;Û$Ï¢Ë?Ï
ÓÄcf|ovxe�jpmo|u^wr§c�iamo^lmo�*�6j �*cfmdcU^w`¬k*vfm¶g_|dv��K^w�_jp� �[^a|djprpmuia�Imdvµmo]*j�\~}3�:���_k6^amt�å·¤k*`umojtcx�C¢
cfilmo^amu�*�_j��*c�m«cW��^liai_�	j~g_|dv��K^w�_jp�¬mdv�mo]_j(\~}3�:�h�_k_^lm©mu]_|dvx�_ªx]�mu]*j��¡v[�_j(��\�|«c�k*`ug	vxk*�_jG|
y»|dvfe�cfg_g_|ovxg_|u^»cfmoj�c�^a|drG|«cfy»m�rpvxehg_�_mo^lk*ª°�_jp�K^ar�j�`p¢b`u�_rd]Bcx`��/^l|�Ú�c�m«c¡�n�n`umojpeN¢&�/ilmo^lmo�*�_j
}3vxehg_�_mojp|(�n�n`umojpeN¢*vx|~vxmo]_jp|~g�cf|umd`~vxyFmo]*jWcf^l|drp|dcfy»m~cfilmo^le¬jGmdjp|3`u�n`umojpeN�

\3]*jzg_|oj�`o`q�_|dj1c�iamo^lmo�*�6j��*c�m«c¬`q]*vx�_ia� �Cj�vx�_mdcf^ak*jp� y»|dvfe mu]*j�e�v�`um:cxr�rG�_|«c�mdjz`uvx�_|drpj
ct�fcf^aiwcf�_iwj~^ak¶mu]*jWcf^a|orp|dcfy»m�cfk_�¡`q]�cfili¥r�vf|o|djp`ug	vxk*�°mdvÆmo]*cfmÄ�	jp^ak_ªzmo|«c�k*`ueh^amumdj����K��mu]*j�cx`R¯
`ovnrp^wcfmdjp�¦�¡v[�_j��°mu|«cfk_`ug	vxk*�_jG|t�~\3]*j�cxr�rG�_|«cxrG�¡vxy&mu]*j�c�iamo^lmo�*�6j��*cfm«ch`u]�c�iai��	j�cfm~iajtcx`qm
mo]*cfm:`qgCjprp^as_j��¦^ak¦�/g_g	jpk*�[^l® �âvxyX�b\~}3� Ú�±(¯ ��í æ[�P·¤m�`q]�cfiaiF�	j�`u]_v¸��k�mu]�cfm(mu]*j�|oj�`ov�¯
ia�6mo^wvfk°vxyZmo]*jWcfilmo^ae�jpmu|o�h`ovf�_|drpj�^a`�r�vxehg�cfmu^a�_iaj(��^amu]¡\~}3���	� \3]*jWcfilmo^lmo�*�_j(`ovx�_|or�j���^amu]
mo]_j¬s_k*jp`um1r�vfe�g�c�mo^a�6iwj1|dj�`uvxia�6mo^wvfkµ`u]*vf�_iw���	j¬�*`uj��¥���Ø]*jGkIc��fcf^li»cf�6iwjx¢Fmo]*j�|dj�`uvxia�6mo^wvfk
`u]_vx�_iw�°�	j�^lk°^ak*rG|djpe�jpkKmo`Pvfy ��� y{j�jGm(vf|�iwj�`u`��X·¤k_y{vx|ue�cfmu^wvxk°`q]*vx�_ia� c�iw`ovÆ�	j�g_|dv��K^w�_jp�¡mov
^ak_�6^wr�cfmdj���]*jpk§mu]*j�g_|oj�`u`u�_|oj1cfiamu^amo�_�_jW^lk_y{vx|ue�cfmu^wvxk°^a`/^akK�fcfil^w����Ü´¨b\Z�P¯Ì�x� � ¢ ¨b\Z�P¯ í � � ¢
� � �x�6� � ¢�Ýf�[� #�í ����/cf�6^wv¬cfiamu^amo�_�_j�^ak_y{vx|ue�c�mo^wvfk¡^a`/g_|ov��n^a�_j��Nmdv¶\~}3�:�Nmdv¬^lk_]_^a�6^am/cx�6�K^w`uvx|o^aj�`/cfm:`uvxe�j
iwv���iajp��jGiw`�vxy:î_^aªx]Km§�CÝ��[�ã�S���G¢ÄmovUcfiliwv��Âcf�_movxe¬cfmo^ar¡`ujpk*`q^amu^a�K^amÌ�BiwjG��jGi(`ujpiwjprpmu^wvxk$��]_jpk
rpiav�`oj1mdv¡mo]*jhªx|ovx�_k*���CÝ¡�[� �[�ã�6¢<�n�ã�K�x�G¢¹cfk*��mov �_jGmdjG|oeh^ak*jÆmo]*cfm�^lk*�6^l�n^a�6��cfi<mdcf|dªxjpmd`�cf|oj
vxk¡mo]*j�ªx|ovx�_k*���CÝÆ�[� � �6¢ �[�ð�K�����X·¤k6y{vx|oe¬cfmo^avxk°`u]*cfiaiZc�iw`ovÆ�	jWg6|dv��K^w�_jp�¡movh^lk*�6^wr�cfmdj:��]_jpk
mo]_j�|«cx�[^wv¶cfilmo^lmo�*�_j�^ak6y{vx|oe¬cfmo^avxk¡^w`/^lkK�xc�ia^w����Ü´¨b\Z�P¯Ì��� � ¢	¨b\Z�P¯Ì�x� � ¢C¨b\F�~¯ í � � ¢ � � �x�6�ã�6¢Ýf�[� #�í ���
ÒÓÕªÌZÞ�Ì�ÏYß¨Ë)Û<ÕÃÔàÞÌ�Ð\ËàÐÑÔ
Ú(^w`urp|ojpmdj7^ak6y{vx|oe¬cfmo^avxk:y»|ovxe�cf^a|orp|dcfy»mZr�vxk6s*ªx�_|dcfmo^avxk�`ujpk*`uvx|d`&`u�*rd]1cf`Fî�c�g*`�¢f`ui»c�md`�¢�i»cfk_�6^ak*ª
ª�j�cf|t¢Fjpmorx��`q]*vx�_ia���	jhg_|ov��n^a�_j��mdv¡jpk*`q�_|djhmo]�c�mz\~}3�:��cfg_g6|dvxg_|u^»cfmojpil�¦^ak_]6^a�_^lmd`�rpil^aez�
cx�6�K^a`ovx|u^wj�`ÄmovÆmo]*jWcf^l|og_iwcfk*j(g	jp|uy{vx|oe¬cfk*rpj�il^aeh^amo`(��ÝÆ�[�ã� í ¢*�[� �(�6¢��[�ð� � ¢��n�ã� � ¢��[�ð�,�6� � �G�
á Ép×¦Ð~âSãFÌ�ÏXÊ�Ô?Ù*É+Ê�×¦ÐÑÌ
\3]*j(\~}3����jpÕK�6^ag_e�jpkKm3��^liai*vfgCjG|«cfmojP^lk�r�vfkxñR�_k*rGmo^wvfk¬��^amu]�c�k*��^lk�rpiav�`oj~g_|ov�®n^le�^lmÌ�zmdv�c
�Nvn�_j��¶mu|«cfk_`ug	vxk*�_jG|t�X\3]_^w`Ä^le�g	v�`uj�`��_jp`u^wªfkN|oj�ÕS�_^a|ojpe�jpkKmd`~vxk¡mo]_j��¡v[�_j��¬mo|dcfk*`qgCvxk[¯
�_jG|�mo]*cfm�cf|djhk*vxm�r�v���jG|dj��U^lkU�&\~}3�¦>xÚ�±/¯ �tí6� ���¡^ak6^aez�_e�±:g	jp|dcfmo^avxk�cfiX²Fjp|uy{vx|oe¬cfk*rpj
�nmdcfk*�*cf|o�_`Zy{vx|�mo]*j3�Nvn�_j3�WÓ3j�cxr�vfkÆ�n�n`qmdjpeN¢S�Ncf|drd] � � í �S�C`uv/mu]�cfm¹\~}3����|dj�ÕS�_^l|djGe¬jGknmo``ug	j�rG^as*jp�¡^lk°mo]_^a`��_v[rG�_e�jpkKmPrtcfk¡�Cj�e�jpm��X�n^aeh^aiwcf|oil��¢

�



ä � � �vå\3]*j�y»�_k*rGmo^avxk*`Pvxy<\~}3�:�¡j�ÕS�_^lg_e�jpkKm(`q]�cfili�k*vxm~^ak cfkK�¶�Äct�¡�_jpªx|«cx�6jWmu]*jWg	jp|uy{vx|u¯
e¬cfk*rpj�vxy¹mu]*j��Nvn�_j��¶mu|«cfk*`qgCvfk*�_jp|~�	jp�xvxk*�Nmu]�cfm~`qgCjprp^as_j��N^lkN�b\~}3�¦>xÚ�±/¯ ��í6� �

·¤m/^a`�mo]*jW|dj�`qgCvfk*`u^l�_^ail^amÌ��vfy&mo]_jWe¬cfkK�_yÖcxrGmo�_|ojp|d`~mdvh^w�_jGkKmo^ay»�¶cfiaiFcf|ojtcx`~��]*jG|dj�^lk*r�vfeh¯
g�cfmu^a�_^lia^lmo^wjp`ze�ct�´cf|u^w`oj cfk*�$movU�_j�`q^wªxkØcfk*�Ør�vfk*`umu|o�*rGm¶mo]*jG^a|�jpÕS�_^ag_e�jpkKm¶`uv�mo]*cfm�mo]_j
|djpÕS�_^a|ojpe�jpkKmd`:vfyXÚ�±(¯ ��í6� cf|djWe¬jGm(��]*jGk§�Cvfmo]¦mu]*j1�Nvn�_jÆ�N\Z|dcfk*`ug	vxk*�6jp|Wcfk*�¦\~}3���
cf|ojWvfgCjG|«cfmu^ak*ª_�
ÒÓÕªÌZÞ�Ì�ÏYß¨Ë�æà×�ÐfÊçË?ÕCè�ÞÇÏ�Ë?ÕªÉ+Ê
Ú(^w`urp|ojpmdj�^ak6y{vx|oe¬cfmo^avxk°`u]*cfiaiZ�	jWg_|ov��n^a�_j��Nmdv�mu]*j��Nv[�6jÆ�°mu|«cfk_`ug	vxk*�_jG|(y{vx|Pmo]*j��_k_^aÕS�*j
cf^l|drp|dcfy»mP�Nvn�_j���^w�_jGknmu^as*r�cfmo^avxk°r�vn�_jf�
ÒéËàË?ÕCË?Ö�×¦Ð
²b^amord]Icfk*��|ovxiai©cfmumo^amu�*�_jh^ak_y{vx|ue�c�mo^wvfk�e¬ct��	j�g6|dv��K^w�_jp�Umdv§cx`u`u^a`umz��^lmo]µ`qm«cf�_^lia^aÙtcfmu^wvxk
vxy�mo]_j¦�6^a|oj�rGmo^wvfk�cfi(cfkKmdjpk6k�c�y»�_k*rGmo^wvfkØmdvµcx`u`u�_|oj�`u�_|u��jp^liaiwcfk*r�j cfk*��\Z� �6^w`qg_i»ct�I�*cfmdc
|djGe�c�^ak��_k�cfÃ	j�rGmdjp���K�cf^a|orp|dcfy»m�k*vx|ue�cfi&e�cfk_jp�_�xjp|d`p��·¤y�c�momo^lmo�*�6jz^ak_y{vx|ue�c�mo^wvfk¦^w`��*`uj��
�K�B\~}3��� ¢bmo]*j�^lk_y{vx|oe¬cfmu^wvxk�`u]�cfili�cfia`ov¦�	j�g_|dv��K^w�6j��µmdv§^ak_�6^wr�cfmdjh��]*jpkImo]*j¡cfmumo^lmo�*�_j
�*cfmdc1cf|dj�^akK�fcfil^w�§��Ü � � �f�6� � ¢�Ýf�[� #�í �G�
ê Ð\ÏX×�ÕªÊ�Ú
�/^l|drG|«cfy»m�]_jtcx�6^lk*ªU^ak6y{vx|oe¬cfmo^avxkIe�ct���	j g_|ov��n^a�_j���y{vx|��_`oj¦^ak�`q�_|o�xjp^liai»c�k*r�j |ojpy{jG|djpk_r�j
cfk*�¶y{vx|©mo]*j�\Z� �6^a`ug_iwc��h|djGy{jp|ojpk*rpj�g6|dj�`ujpkKm«c�mo^wvfk��7·¤yF]_jtcx�6^lk*ªz^ak6y{vx|oe¬cfmo^avxkh^w`3g_|ov��n^a�_j��C¢
^ak6y{vx|oe¬cfmo^avxk¦`q]�cfili7cfiw`uv��Cjzg6|dv��K^w�_jp��mov¶^ak*�6^artcfmoj���]*jGk�mu]*jÆ]*jtcx�[^ak*ª¶�*c�m«c°cf|djz^lkK�xc�ia^w�
��Ü � � �x�[� � ���
ØëÐfÍªÏ¢Ë�ÕCÉ+ÊAËàÉíìéË�î¦ÐfÌëÒÓÍCÐÑÌ�Ë�Ô)ÏXÊ�×¯ï ÏXÌ4Ê�ÕÃÊ¦Ú+Ô�É+Ê¯Ë�î¦Ð�ÒÓÕªÌZÞ�Ì�ÏYß¨Ë
\~}3���Æ^w`XcfkUÍo×bkK�n^l|dvxk6e¬jGknmdcfiwÎ��n�n`qmdjpeN¢n`u^aeh^aiwcf|&mov ç ²b� ��c�k*�hmu]*j~�Ø^ak*�_`q]*jtc�|©�PiwjG|omu¯
^ak_ªI�n�n`umdjGe �â¨*vx|�mo]6^w`¬|ojtcx`uvxk cfk*�Ømo]*j�c�knmu^wrG^ag�cfmoj��$]_^aªx]>cfiajp|om�|«cfmoj�`�y{vx|¶\F�/`Nc�k*�
�~�(`Pr�vxehg�cf|oj��Nmov�cfkK�¡vxmu]*jp|(cfiwjG|omPvxkNmo]*j�cf^a|orp|dcfy»mt¢_mu]*jz\~}3�:� cfiwjG|omo`/c�k*�¦cx�[�n^a`ovx|u^wjp`
`u]_vx�_iw�h|djGe�cf^lk1^ak*�_jGgCjGk*�_jGknm3vxyCmu]*v�`ujP�*`q^ak*ª�mo]_j/e¬cx`umojp|Xrtcf�6mo^wvfk�cfk_���3cf|ok_^lk*ªW`u�n`umojpeN�
\3]_^a`z�_vnj�`�k*vfm�g_|oj�rpil�*�_j�vfmo]*jG|ze¬jGmo]*vn�_`zvfyPcfk_kK�_k*rG^»cfmu^wvxk�y{vx|�yÖcf^lia�_|oj�`�vxy�mo]*j�\~}3���
j�ÕS�_^lg_e�jpkKm~mo]�cfmPc�|dj�r�vxk_`u^w`qmdjGknm~��^lmo]¡î_^wªx]Km~�_jprdÜ°`ug	j�rG^as*r��_jp`u^wªfkNg_]6^aiwvx`ovxg_]K�x�

ä � � � å�Pe¬vxk_ª�mo]_j(jpkK�K^a|ovxk_e�jpkKm«c�i¥cfiajp|umd`�¢Kmo]_j/]_^ajp|«c�|drd]K�¬`q]�cfili �	jxÇ¹�Ø^ak*�_`q]*jtc�|3]�cx`Xs_|d`qm
g_|u^wvx|u^amÌ�x¢[mo]_jpk ç ²b� �	¢_mu]*jpk \~}3���	�

���



ä � �ã� åÚ(�_|u^ak*ª1mo]_j�gCjG|o^av[�Nvxybmo^le¬j���]*jGk\~}3���N^w`~^ak6]_^a�_^lmdjp�¡�K�Njp^amu]*jp|/mo]*jW��^ak*�6`u]*j�cf|
`q�[`qmdjGe vx| ç ²b� �	¢&\~}3����`u]*cfiaiX|djG��jp|umzmdvNmo]*j¶\Z�P¯R±(k_ia��e�v[�_j�cfk*�Umu]*j�c��_|«cfi
cfiajp|umd`�`u]*cfiai¥�	j�^ak_]6^a�_^lmdj��4ð«�

ÒÓÔ?ÔàÖ�ñ;ÙpË?ÕªÉ+Ê�ÔòÏXó*É+ÖpË�Ë?î¦Ðô�ÊçõpÕÃÌ�É+Ê�ñ-ÐÑÊ+Ë
\3]*j�r�vx|u|dj�rGm(vfgCjG|«cfmu^wvxk¡vxy7\~}3�:� cx`~�3jGiai¹cx`~mo]*j�]�cxÙ�cf|d� cfk�cfil�n`oj�`/cf|ojW��cf`oj��Nvxk¦`uvxe�j
cx`u`u�_ehg_mo^avxk*`~cf�	vx�_m~mu]*j�jpkK�K^a|dvfk_e¬jGkKm�^ak°��]_^wrd] \~}3���°vxg	jp|«c�mdj�`pÇ

ä ×<��� �vå
£~^wªx]6¯�^akKmdjpªx|o^lmÌ�hr�vxehez�_k_^artcfmu^wvxk_`ÄjG®n^w`qm~�CjGmÌ�3jpjpk�cf^l|drG|«cfy»m��{^¤�ðjx� ¢6mo|dcfk*`qgCvxk_�_jp|o`«�G�
ä ×<��� � å
\3]*jÄ\~}3���K¯¤j�ÕS�_^ag6gCjp�1cf^a|orp|«c�y»m¹r�cf|o|u^wjp`bc:�¡v[�_j�¯q��c�^a|Zmo|dcfºhr3r�vfknmu|dvxinmo|dcfk*`qgCvxk_�_jp|�¢
��]*vx`oj�|djpg6ia^wjp`Ä^ak*rGia�*�6j�jpk*rpv[�_jp� c�iamo^lmo�*�6j(��]*jpk¦cfg_g_|ovxg_|u^»cfmojpia�h^akKmojp|o|ov�ªScfmoj��¥�
ä ×<���ã� å\3]*j�vxmu]*jp|/cf^l|drG|«cfy»mÄ]*c��xj�vfgCjG|«cfmu^ak*ªzmu|«cfk*`qgCvfk*�_jp|o`��
ä ×<���ð� å�PiaiZcf^l|drG|«cfy»mÄ]*c��xjWiaj�ªSc�iC^w�6jpkKmo^ls*rtcfmu^wvxk¶kK�_e��CjG|d`��
ä ×<��� æ å�Piamo^lmo�*�6j ^ak_y{vf|oe¬cfmo^avxk�^a`°c��fcf^li»cf�6iwjNy»|ovxe ^lkKmo|o�_�6^ak*ªUmdcf|dªxjpmd`���^lmo] cUe�^lk_^ae��_e
g_|oj�rG^w`u^avxk¡vxy ���&� y{j�jGmt�
ä ×<��� #5å\3]*j©cfilmo^ae�jpmu|o�P`u�n`qmdjpe�mu]�cfmZg_|dv��K^w�6j�`Zv���k�g_|oj�`o`q�_|dj©cfilmo^amu�*�_jbmov~mu]*jX\~}3����j�ÕS�_^ag[¯
e�jpkKm���^aili�`dc�mo^w`qy»�¬mu]*j�|dj�ÕS�_^l|djGe¬jGknmo`P^lkö�1�1�
ä ×<���÷� å\3]_|ojtcfm�cf^l|drG|«cfy»m:��^liai¹k*vxm�e�c�Ü�j1cfk�cf�_|u�_g_m�e¬cfk*jp�6��jp|Wmo]*cfm�mo]K�3cf|omo`Wmu]*jh\~}3���
jp`ortc�gCj�e�c�k*jp�_�xjp|��

ô�Ê+õ¦ÕÃÌ�É+Ê�ñ-ÐÑÊ+Ë$È%É+Ê�ÔRË?Ì4ÏYÕÃÊ+Ë�Ô
ä ×X}(� �vå\3]*jÆ�	jp]�ct�K^wvf|�vx|�^akKmojp|«cfrpmo^avxk�vxy7k*vxk[¯R\~}3���§j�ÕS�_^lg_e�jpkKm���^amu]�\~}3�:�§e��*`um�k*vfm
�_jpªx|«cf�_j�mo]*j�g	jp|oy{vf|oe¬cfk*r�j�vfy¹mu]*jW\~}3���¡jpÕS�_^ag_e�jpkKm��
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ä ×X}(� � å\3]*j/^akKmdjG|«cxrGmo^wvfk¬��^amu]°\~}3���¬ez�_`umÄk*vfmÄ�_jpªx|«cx�6j(mo]*jPgCjG|oy{vx|ue�c�k*r�j/vxy�mo]*j(j�ÕS�_^ag[¯
e�jpkKm���^amu]N��]6^wrd] \~}3���°^lkKmdjp|dcxrpmo`��
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: ���n�¬�����²�

�¥ÐnÈaÝ�Ý�Ë��GÊáÈ�Ò�É^�«Ò�É*Ê�ÑxÈ»É6ÝzÑ�Ý«ÝGÞ[ß/à	ÊÖÈ�Ò�É6Ý����dË � Þ[È��dËGß¬ËGÉ*Ê»Ý��~ÑxÉ4�h�«Ò�É6ÝGÊ6�oÑxÈ»É*Ê»Ý�È»É��xÒK�§��È»ÉO�&;3È���ÐnÊ6����dËGÏ�»GË«Ð6Ñ(��È�ÒK�r«'�¥ÐnÈaÝ(È»É1�tÒK��ßhÑxÊÖÈ�Ò�É°ÈaÝ:ÞSÝ�ËÃ�1È»É¡Ê»Ð*Ë��nË«ÝGÈ��xÉ¦Ò��(Ê»Ð*Ë!��À�Á¦Â��là	È��aÒ�ÊbÈ»É*ÊÌË����pÑO�«Ë��
Ê»Ð*Ë!��À�ÁpÂ]�aÒÃ�xÈ¿���<;3È���ÐnÊ����dËGÏBÊ¤Ñ�Ý>=�Ý(ÑxÉ4�PàZ�dÒ��«ËÃ�xÞR�dË«Ý��&ÑxÈ��Ä���uÑª��Ê?;©È���ÐnÊ&ßhÑxÉ*Þ6Ñ(� Ý��bÑxÉ4��Ê �uÑxÈ»É��
È»ÉO��àZ� ÑxÉ6Ý�ÑxÉ4��àZ�dÒÃ�(�uÑxß�Ýv«

ä ±�²¹� �vå}3vxehg_il^»cfk*rpj(��^amu]Nch\~}3�:�°e¬cfk*jG�_��jG|P^a`�jG®ng	j�rpmoj�� �6k_iwjp`o`�¢_^lk°mo]*jÄñR�*�_ªxjpe�jpkKm~vxy
mu]*jÆg_^aiavxmu¯�^ak6¯¤r�vxehe�c�k*�¥¢ �_vx^ak_ª¡`uv¡�©vx�_ia�g6|dj�`ujpkKmÆc°ªx|ojtcfm�]�cxÙ�cf|d��mdv¶mu]*j�`ocfy{jpmÌ�
vxyFmo]_j�î6^wªx]KmW��Ü ¨b\Z�P¯Ræx� � ¢�Ýf�n� ���n�ã�K���
ä ±�²¹� � å�Ø]_^liwj:�_ilmo^le�cfmoj/|oj�`ug	vxk*`q^a�_^lia^lmÌ��y{vx|P`ocfy{jpmÌ�°vxyFî_^aªx]Km�|dj�`qmd`~��^amu]Nmu]*j�g_^aiavxmÄ^ak¡rpvxeh¯
e¬cfk*�¥¢Xmo]*j¡k*j�jp��mdv�y{vxiliwv���\~}3�:��cx�6�K^w`uvx|o^aj�`1`u]*cfiai~�	jNjGe�g_]*cx`u^aÙ�j��´^ak�\~}3���
mu|«cf^lk_^ak*ª���Ü´¨b\Z�P¯Ræ ��� ¢�Ýfæn�ðmu|«cf^lk_^ak*ªS�G�
ä ±�²¹�ã� å\~}3�:�1cf�6�K^w`ovf|o^wjp`&`q]�cfiain�	j3jG®[jprp�_moj��1^akÆ`q�*rd]�c/�Äct�zcx`¹mov:e�^lk_^aeh^wÙpjbmo]*j�c�^a|drG|«cfy»m�ïã`
�_jG�K^»cfmu^wvxk¶y»|ovxeÅ^amo`��7\~}>rGiwjtc�|«cfk*rpjh�CÝ��6�ã�S�G�
ä ±�²¹�ð� å�Py»mdjp| mo]*jUmu]_|dj�cfm¦]�cx`¦�	j�jGk�|dj�`uvxia�xj��¥¢�mo]*jUg_^liwvxmN`u]*cfiai�|djpmu�_|ok�g_|ovxehg_moil�!c�k*�
`qe¬vnvxmo]6ia�hmdvÆ]_^w`Ä>�]*jG|Pg6|djp�K^avx�*`uil�°cx`u`u^wªfk*j��¶î_^aªx]Km�g�cfmo]���Ü´¨&\F�~¯qæ #&� ¢ZÝ��6�ã�S�G�
ä ±�²¹� æ å�ng	j�rG^»cfiSg6|dvnr�j��[�_|djp`Fe¬ct�:�Cj7k*jpr�j�`u`dcf|u��y{vx|Z�*`u^lk*ª(\~}3�:�W�6�6|o^ak_ª(cf^l|og	vx|omFc�g_g_|dv�cxrd]
��Ýf�[� �x�[� �x�G�
ä ±�²¹� #5å}3vxkKmu|dvxia`¶`u]*vx�6iw�Ø�Cj§`ujpm¶movB^lk_]_^l�_^am�|dj�`uvxia�6mo^wvfk�cx�6�K^w`uvx|o^aj�`���]*jGk!vfgCjG|«cfmu^ak*ªU^lk
^lknmojpkKmo^avxk�cfi¥rpiwvx`oj:g_|ov�®n^le�^lmÌ�¬mdv1vxmu]*jp|/cf^l|drG|«cfy»m���Ýf�[�÷� � � æ��G�

� �



ä ±�²¹�÷� å\~}3�:��ez�*`um�k*vxm��	j��_`oj��Icx`�c `u�6�*`umu^amo�6mdj¬y{vx|�k*vx|ue�cfiXrG|djp�Ô�K^wªx^li»cfk_r�j1vx�_mo`u^w�6j
mu]*j�r�vnrdÜng6^am���Ü´¨b\Z�P¯ � �Kæ[¢4Ý��6�ã�S�G�
ä ±�²¹� í5å²b^aiavxmd`Fez�*`qm<iwjtc�|okÆmdv��*`uj�mo]*j�`q�[`qmdjGe�mo]*jÄ�3ct�zmo]*j��6j�`u^aªxk*jG|d`Xcfk*�Æ^amo`&iwvxªx^wrX^akKmdjGk*�
^lm�mdv¶�Cj1�*`uj��¥¢¹cfiamu]*vx�*ªf]mu]*jp�c�iw`ov¶ez�_`um�|djGe¬jGez�CjG|�mdv¶�*`oj1mo]_jp^a|�mu|«cf^lk_^ak*ª°c�k*�
j�®[g	jp|u^wjGk*r�j3mov:jp�fcfil��cfmoj©`q^amo�*cfmo^avxk*`¹cfk*��mdcfÜ�j3cfg_g_|ovxg_|o^wcfmdj©cxrGmo^wvfk�mdv(jpk*`q�_|djÄ`ocfy{jpmÌ�
vxyFî_^aªx]KmW�CÝ¸�_�ð�:¨<�¢�æ[� mo|«c�^ak_^lk*ªK�G�
b ü�ü1�¹þn�Fý��3�4
XÇ�·¤m/^w`(cx`o`q�_e¬jp�¦mo]�c�m(g_^liwvxmo`P��^liaiZ�*`ojzcfiaiFvxy<mu]*j�^lk_y{vx|oe¬cfmu^wvxk
ct�fcf^li»cf�_iaj¹movPmu]*jpe@�{k*vxm_ñR�*`qm¹\~}3���K¯�g_|dv��K^w�_jp��^lk_y{vx|oe¬cfmu^wvxk �_mdv~jGk*`u�_|oj©`ocfy{jpmÌ�
vfy&î_^aªx]Kmt�

ä ±�²¹� � å\3]*jNg_^aiavxm1ez�*`um¬k*vxm¬e¬cfk*jG�_��jG|¶vxk$mu]*j ��cf`u^w`¬vxy:mo]_j§\F�8vxk_ia� ��Ü´¨b\F�~¯ ��� �Kæ[¢Ýf�[�÷� � �ã�S���
ä ±�²¹� ���5å²b^aiavxmd`hez�*`qm¶k*vxm°�_jGi»ct�$j�®6jprp�_mu^wvxk>vxy�cU|djp`ovxil�_mo^avxk�cx�[�n^a`ovx|u��¢/`umdvfg>�	jpy{vf|dj¦mo]_j
�~�ä^w`�|djpe�v���jp�¥¢7vx|Ær�vfknmu^akK�*j��	jp�xvxk*�Bmo]*j�g	vx^akKm�mo]*j°�~�ä^w`�|djpe�v���jp� ��Ýf�[�÷� � � �Ü´¨b\Z�P¯R� ��� ¢6¨b\Z�P¯qæxæ � ¢*¨b\Z�P¯Ræ�æ�æ[¢6¨b\Z�P¯qæ #&� ¢*¨b\Z�P¯Ræ # æ[¢6¨b\Z�P¯ í(# æ��G�
ä ±�²¹� ���vå\~}3�:� jp�fcx`q^a��j�e¬cfk*jp�6��jp|o`Nez�_`um¡�Cjr�vxehg_il^wj��Ø��^lmo]!^lkMcµmo^le¬jGia�$cfk*�!ªxjpkKmoiaj
yÖcx`q]_^wvfk���Ý��6�ã�S�G�
ä ±�²¹� � � å\~}3�:�°ez�*`qm��Cj�r�cfg�cf�_iaj�vxyF�CjG^ak*ª1vxg	jp|dcfmdjp�¡�K�¡cÆ`u^lk*ªxiwj/gCjG|d`ovfkµ�CÝ�²¹cxª�j # ���G�
ä ±�²¹� � � å
×7cxrd]Ng_^aiavxm�ez�*`qm/�	j�c��_iwj�mdv1|dj�cx�¦c�k*�NvfgCjG|«cfmoj�\~}3�:�¡^ak*�6jpg	jpk*�_jGkKmoia�¶y»|ovxe�mo]_j
vxmu]*jp|PrG|djp� e¬jGez�	jp|d`W��Ý�²&cxª�j # �S�G�

� �



± ��� ��� ������ö�.@7���� � �`�|���Z�1�� ����d}

ÒÓÖ�Ì�ÏXÍUÒëÍªÐÑÌ�Ë�ÔBA Ü´¨b\Z�P¯qæx� � ¢�Ýf�[�÷��æ?C
ä � �ð� å�P�_|«cfi�cfiwjG|omd`¬`u]�cfili:�	j¦g_|djp`ojpkKmoj�� �K�$�xvx^wrpj�cfk_k*vf�_k*r�jGe¬jGkKmd`°vxk_il��� \3]_j�`oj�cfk6¯
k*vf�_k*r�jGe¬jGkKmd`/cf|dj�vxy&czg_|djp`orp|u^a�	j��¡�6�_|dcfmo^avxk��
ä � � æ å�P�_|«cfiFc�iwjp|umd`�`q]�cfiaiC�CjWcfk_k_vx�_k*rpj��N^lkNcÆ]6^wªx]6¯�s*�_jGia^amÌ���6^a`umo^lk*ªx�_^a`u]�c��_iwj(�xvx^wrpjx�7�/�[¯
movxe�c�mo^wr/��vxil�_e¬j�cf�fñR�*`umue¬jGkKmPy{vf|Pcfez�_^ajpkKm~r�vxk_�6^amu^wvxk*`©^w`��_jp`u^a|oj��¥�
ä � � #5å�~� e¬jp`o`dcfª�j�`Pr�vxk_`u^w`qmo^lk*ª�vfybc1`u^lk*ªxiwj:�©vx|o� `u]*cfiai��	j�`qgCvfÜ�jpkNmo]_|oj�j�mo^le¬jp`+D_iwvfk*ª�jp|
e�j�`u`dcxª�jp`1`u]�cfili��Cj°`qgCvxÜxjpk´mÌ��^wr�jf�B·¤y:c§iwv�ªf^wr¬rd]*cfk*ª�j¡v[rprp�_|o`Æ�CjGy{vx|dj¶mo]_jNc��_|«cfi
cfiajp|umÆ^w`Ær�vfe�g_iajpmojNc�k*��c¦k*jG�Âcfiajp|omÆ^a`Æ�Äcf|u|«cfkKmoj��¥¢Xmo]*j¡vx|o^aªx^ak*cfiÄc�iwjp|um1`u]�c�iai��	j
mojp|oeh^ak*cfmdjp��^aehe¬jp�6^»cfmojpil�¬c�k*�¡mu]*j�k*jp�McfiwjG|om~`qm«cf|umdj��C�
ä � �÷� å}3vx|u|djprpmo^l��j��~�´e�j�`u`dcxªxj�`bmo]*cfm&^lk*�6^wr�cfmdj7mo]*cfm<c/g6|djp�K^avx�*`uil�zc�k_k*vx�_k_r�j��Ærpvx|o|oj�rGmo^a�xj
�~� ez�*`qm��Cjz^lk*rp|ojtcx`uj���^ak�`umu|djGk*ªxmo]�vx|:|ojp�xjp|d`uj��U`q]�cfili&�	jÆ`ug	vxÜ�jGk���^amu]c¶`ojpk_`oj
vxyF�_|oª�jpk*rG���

E ÕªÔ?Ö¦ÏXÍFÒÓÍCÐÑÌ�Ë�ÔBA Ýf�[� í[� C
ä � � í5å�Ø|djp�h�K^a`u��cfi c�iwjp|um7`u]�c�iai_�	j�g_|dv��K^w�_jp��^lkhmu]*j�g_|o^le�c�|o��s_jpiw�1vxy	�K^wjp�´y{vx|7jtcfrd]¬g_^liwvxm
y{vx|�|oj�`uvxia�_mu^wvxk¡cf�6�K^w`ovf|o^wjp`��CÝf�[� í&� ���
ä � � � å·¤ybcÆ��|u^amumdjpk¡e�j�`o`ocxª�j�^w`~`q]*v���k¦vxk¡mo]*j��6^a`ug_iwct��¢_^am~`q]*vx�_ia�¶î�cx`u] vx|~vxmu]*jp|u��^w`oj��	j
]_^aªx]_il^wªx]Kmdjp�¥�F·¤mbez�*`qm<�Cj�rpvxk*`u^a`umojpkKm7��^amo]Æmu]*j~cf�_|dcfi��~�Øcfk_kK�_k_rp^»c�mo^wvfk��¹�Ø]*jGmo]*jG|

� æ



vx|Fk*vxm¹mo]_^a`¹^a`¹�_vfk*j3rpvx�_iw���_jpg	jpk*�z�6gCvxk�]*v��Br�vxk*`qg_^wrG�*vx�*`&vxmo]*jG|<�~�´^lk_y{vx|oe¬cfmu^wvxk
^a`�vxk¡�6^w`qg_i»ct���
ä � � ���5å
\3]*j©��|o^amumdjGk�e�j�`o`ocxª�jzÍo\~}3���[Î:e¬ct���CjX�*`ojp�zmdv(^lk*�6^artcfmoj7mu]*jÄ`uvx�_|drpj3vxy*mu]*jÄc�iwjp|umt�
ä � � ���vå
\3]*jW�~���6^w`qg_i»ct��`q]�cfili¥�Cj�iav[r�cfmdjp�°^lk¶mo]*j�g_|u^ae¬cf|o��s*jpia�°vxy¹�K^ajp�!y{vf|~jtcxrd]Ng_^aiavxmt�
ä � � � � å�Pk¦cf�6mdvxg_^liwvxm�cfk*�Ncf�_mdvfmo]_|ovxmomuiwj:^akKmojp|oyÖcfr�j�e�ct���	j��*`ojp�Ng_|ov¸�K^a�_j��¡mo]*jWcf�_movxg_^liwvxm
g	jp|uy{vx|oe¬cfk*rpj1^a`�r�vxk*`q^w`qmdjpkKm���^amo]�\~}3���§gCjG|oy{vx|ue�c�k*r�j1|djpÕK�6^a|djGe¬jGkKmd`�¢&cfk*��^ayX^amo`
cxrGmo^l�xc�mo^wvfk�^w`Äg_^liwvxmÄ`ojpiaj�rGm«cf�_iajx�
ä � � � � å�´`u��^amord]ÆgCvx`u^amu^wvxk�`u]*cfiain�CjXg_|dv��K^w�6j��zmdv/^ak_]_^l�_^am¹�~�(`Fy{vx|&g�c�|«cfiliwjpinc�g_g_|dv�cxrd]1vxg	jp|u¯
cfmu^wvxk_`<vx|Xvxmo]*jG|7î_^wªx]Km<^lk�^lknmojpkKmo^avxk�cfi_rpiwvx`oj�g_|dvt®n^aeh^amÌ��mdvWvxmo]_jp|©cf^a|orp|dcfy»m~� F�±�²F� # ¢Ýf�[� �[�ã�6¢��[�÷�f�K���
ä � � � � å²b|djp`ojGknmdcfmo^avxkUvfy~�P�Ôr�vfe�e¬cfk*�_`�`q]�cfiai<�	j1^ak*�_jGgCjGk*�_jGknmzvxy3��]*jGmo]*jG|zvx|Wk*vxmWmo]_j
cf^l|drG|«cfy»mÄ^a`Ä^akNczmo�_|uk��

Û<ÕÃÔàÙ�ÍCÏHGpÔIA Ý�²&cxªxj �1# C
}3vxilia^w`q^wvxkhct�xvx^w�*c�k*r�j~e�c�k*jp�_�xjp|Äcx�6�K^w`uvx|o^aj�`Xcfk*�hmo|«c�º�r/cx�6�K^a`ovx|u^wj�`7e¬c����CjP�6^w`qg_i»ct�xj���mov
mo]_j�rpv[rdÜKg_^lm�rG|djp�@vfk�vxk_j�vx|�e�vx|dj1�_jp�6^wr�cfmdjp���6^a`ug_iwct�[`p¢&vxk��6^a`ug_iwc��n`�^akKmdjpªx|«c�mdj�����^amu]
vxmu]*jp|/^ak*`qmo|o�6e¬jGknmo`:`u�_rd]�cf`/^ak_`um«c�knmdcfk*jpvx�*`(³7jG|omo^artcfib�ng	j�jp�§·¤k*�6^wr�cfmdvf|Æ�á·¤³��[·q�G¢	vx|:vfk�c
}Ä�b\�î_^wªx]Km�^lk*`umu|o�_e�jpkKmt�

\Z|dcfºhr1�6^w`qg_i»ct�n`:e�ct�Nm«cfÜxjÆ`ojp�xjp|dcfi7y{vx|oe�`�Ç/·¤k*�_jpg	jpk_�_jpkKmt¢¹`umdcfk*�[¯Ìcfiwvxk_jx¢C^lknmoj�ªx|dcfmdjp�
cfk*�§mu^ae�jG¯Ì`q]�cf|oj�� ��^lmo]��6^aªx^amdcfi&rpvxiwvf|(|«cf�*cf|t¢	^akKmdjpªx|«cfmoj��¦��^lmo]§mo]_jzî_^wªx]Kmorp|djG��ïã`�·¤k*`qm«cfk[¯
m«c�k*j�vx�_`�³7jp|umo^artcfi©�ng	j�jp�µ·¤k*�6^artcfmovx|d`��á·¤³��[·q�G¢Zvx|W^akKmdjpªx|«c�mdj����^amu]Uvxmu]*jp|��6^w`qg_i»ct�n`W`u�*rd]
cx`�×biwjprpmu|dvxk_^ar1£/vx|u^wÙpvxkKm«cfi<�n^amu��cfmo^avxk§·¤k*�[^wrtc�mdvx|o`1��×7£:�[·q��¢Ck�ct�K^wªSc�mo^wvfk�¢¥vx|�vfmo]*jG|We��_iamu^l¯
y»�_k*rGmo^avxk¡�6^w`qg_i»ct�n`��

ä � � � æ å·¤y<mu]*j�mo|dcfºhrz�6^a`ug_iwc��°�*`uj�`�c�e��_iamu^l¯¤y»�6k*rpmu^wvxkN�6^w`qg_i»ct�°mo]*cfm(^a`(`u]*cf|djp����^lmo]§vfmo]*jG|
`ujp|o�K^ar�j�`1`q�*rd]Øcx`Æ�P}3�(�(� ¢bmo]*j�mu|«cfºhr¶�6^a`ug_iwc���y»�_k*rGmo^wvfkB`u]�cfiliÄ�	j�^aehe¬jp�6^»cfmojpil�
ct�fcf^aiwcf�_iaj/y{vx|~�6^a`ug_iwct�¬�K�¡cÆ`u^ak_ªxiwj:`ujpiaj�rpmu^wvxk cxrpr�j�`u`u^l�_iwj�mdvÆ�	vxmo]°g_^liwvxmo`��

�6cfy{jGmÌ�S¯¤|djGi»cfmoj��¡�6^w`qg_i»ct�¬�_j�`q^wªxk¡r�vfk*`umu|«cf^lknmo`~rtcfk¡�Cj�y{vx�6k*�Nvfk ²¹cxª�jW� # �

��#



È%É+Ê+Ë�Ì�É+ÍªÔIA Ýf�[�÷�f�JC
ä � � ��#5å� e�jtcfk*`Ämov1`ojpiaj�rGmPmu]*j�y{vxiaiav���^ak*ª�e�vn�_j�`~vxy¹vxg	jp|«c�mo^wvfk°`u]�cfili¥�	j�g6|dv��K^w�_jp�¥�
� �P±(g	jp|dcfmo^avxk¡vxy¹mu]*j��Nvn�_j��¶mu|«cfk*`qgCvfk*�_jp|Pvxk6ia���
�[�P±(g	jp|dcfmo^avxkzvxy6mo]*j�\~}3�:��·o·¥^lk�mu]*j�\Z�¦>x�~�Ie�vn�_j3c�k*�1�Nvn�_j���mo|«c�k*`ug	vxk*�_jG|

`q^aez�6iam«c�k*j�vx�_`uia�x�
�6�P±(g	jp|dcfmo^avxkvxy©mu]*j1�7\~}Ä�/ÓÄ�§mu|«cfk*`qgCvfk*�_jp|�vxk_il��¢¥^lyX^lk*`umdcfiaiaj��¥��·¤m�ez�*`um�k*vfm

�	jÆgCvx`o`u^l�_iwjzmovNvfgCjG|«cfmojzmo]*jh\~}3����·o·(cfk*���7\~}Ä�/ÓÄ��mo|dcfk*`qgCvxk_�_jp|Wvx|�mo]_j
�¡v[�_j��°cfk*�¡�7\~}Ä�/ÓÄ�¶mu|«cfk*`qgCvfk*�_jp|P`q^aez�_ilm«cfk_j�vx�*`qia�x�

�_�P±(g	jp|dcfmo^avxk¶vxyF\~}3�:�¶·u·<^ak�mu]*j�\Z�!e¬vn�_j(cfk*�¡�Nvn�_j���mu|«cfk*`qgCvfk*�_jp|Ä`u^ae��_il¯
mdcfk*jpvx�*`uil���

æ[�P±(g	jp|dcfmo^avxk¡vxyb\~}3�:�¡·u·X^lk¡mu]*j�`umdcfk*�6�K�¶e�v[�_jf�
# ��� e�jtcfk_`~mov1`ojpiaj�rGmPmu]*jWcx`o`q^wªxk_j��¡�7\~}Ä�/Ó��¶r�vn�_jf�
�[��� e�jtcfk_`~movÆ^ak_^lmo^»c�mdj/mu]*j�mo|dcfk*`ug	vxk*�6jp|&KMLHNPORQ§y»�_k*rpmu^wvxk¥�
í ���$e�jtc�k*`&mdv:^lk_^amu^»cfmojXmu]*j~\~}3���z·u·F`ujpilyw¯¤mdjp`umP�{î_^wªx]Km&�_j�rdÜziav[r�cfmo^avxkzvfg_mo^avxk�cfi»�G�
�6��� e�jtcfk_`~mov1`u�_g_g6|dj�`u`/mu|«cfk*`qgCvfk*�_jp|/cfilmo^lmo�*�_j/|djpg	vx|umo^ak_ª_�
ä � � � � å\3]*j�y{vxiliwv���^ak_ªzvxg_mu^wvxk�c�i�r�vxkKmu|dvxia`Äe�ct�¬�	j�g_|dv��K^w�6j��¥Ç
� �P�njpiwjprpmu^wvxk¡vxyF�3j�cfmo]_jp|P|«cx�*c�|~vxk_ia�x�
�[�P}3vfknmu|dvxi�mov�`ujpiaj�rpm~mu]*j��6^w`qg_i»ct��vfy¹mu|«cfºhr���^amu]_^ak°`ujpiwjprpmoj��¦c�iamo^lmo�*�6j(��cfk*�6`��
�6�P�njpiwjprpmu^wvxk¡vxyFmo]*j��©jtcfmu]*jp|P|«cf�*cf|Pcfk*�°mo|dcfºhr��6^w`qg_i»ct��`q^aez�6iam«c�k*j�vx�_`uia�x�
�_�P�njpiwjprpmu^wvxk¡vxy&cxrpmu��cfi�>�î_^wªf]nmq¯¤iajp��jGi�vx|�|ojpi»c�mo^a�xj�cfiamu^amu�*�_j:vxyFmo|dcfºhrx�

�6cfy{jGmÌ�S¯¤|djGi»cfmoj��¡r�vxkKmu|dvxi��6j�`u^aªxkNr�vxk*`qmo|dcf^akKmd`~r�cfkN�	j�y{vx�_k*�°vxk ²&cfª�jW�Sæ[�

� �



��í




 � � � �|{~}������ SD���Â� ��� �!����� � ���Ø��}

\Zvg_|ov��n^a�_jNcrpvxiail^w`u^avxkIct��vx^a�*cfk*rpjNr�cfg�cf�6^aia^lmÌ��mu]�cfmhrtc�k��	jNr�cf|o|u^wj��B�K�Icf^a|orp|dcfy»mÆmo]�c�m
|djpÕS�_^a|oj�mu]*j:]_^aªx]*j�`qm~iwjp�xjpi�vfy¹g_|ovxmdjprpmu^wvxk°y»|dvfeäeh^w�*cf^l|Ärpvxiail^w`u^avxk§�{y{vx|~cz�_|ovScx�¡`ug	j�rpmu|o�_e
vxy&cf^a|orp|dcfy»m3mÌ�Kg	j�`«�~cfk*�¶mu]�cfm~rtc�k vxg	jp|dcfmdj:^lk*�_jGgCjGk*�_jpkKmuia�¶vxyFmo]_j�ªx|dvx�6k*�[¯¤�*cx`ojp�N`q�[`qmdjGe
��]_^liwj�r�vnvx|o�6^ak�c�mo^ak_ª���^amu]¡^lm�^ayZk*jpr�j�`u`dcf|u���

ä ç � �vå²b|dv��K^w�6j¬cfÃ	vx|o�*cf�_iaj1cfk*�r�vxehg�cfmu^a�_iajÆr�vxilia^w`q^wvxk§c��xvx^w�_cfk*r�jh`u�n`qmdjpe vxg6mo^wvfk*`:y{vx|�c
�_|ovScx�°`ug	j�rGmo|u�_eÂvxy&�(cfmu^wvxk�c�i��/^l|d`ug*cxr�jW�n�n`qmdjpeÂ�*`ujp|o`��
ä ç � � å
Ú:jGmdj�rGm¬g	vxmdjGkKmo^»c�i�e�^a�*cf^a|1rpvxiail^w`q^wvxk*`z��^lmo]�vxmo]*jG|¶cf^l|drG|«cfy»m1^ak�cfiliPe�jpmoj�vx|ovxiwvxªx^wr�cfi
rpvxk*�6^lmo^wvfk*`��
ä ç �ã� å²b|dv��K^w�6j7g6|dvxmoj�rpmu^wvxk�mu]_|dvx�_ªx]*vx�_mZk�ct�K^wª�cf�_iwjbcf^a|o`ug�cxrpjx¢¸^ak*rGia�*�[^ak*ª~cf^l|d`qg�cxr�jbk_vxmFr�v��S¯
jG|dj��°�K�°�7\~}�g_|u^ae¬cf|o��vx|P`ojpr�vxk_�*cf|o�¶|dcx�*cf|~`q�n`umdjGe¬`p�
ä ç �ð� å²b|dv��K^w�6jWrpvxiail^w`q^wvxk�g_|dvxmoj�rGmo^wvfk¡^lk°mo]*jWcf�*`ujpk*rpj�vfybªx|ovx�_k*�°j�ÕS�_^lg_e�jpkKmt�
ä ç � æ å}3vnvx|d�[^ak�cfmoj���^amu]��7\~}�ªf|dvx�_k_�`qm«cfmu^wvxk_`�¢Cmov�mo]*jÆj�®[mojpkKm�k*j�rpj�`u`dcf|u��¢Z��]*jp|ojÆ`u�*rd]
ªx|ovx�_k*�°`qm«cfmu^wvxk*`Pcf|oj:g_|dv��K^w�6j��¥�

� �



� �



± �UTWV�� x �	y��� SD���Â� ���	� ����� � �n�����4�1��� �����d}

ä � � ��í5å
\~}3�:��`u]�cfiliKg_|dv��K^w�_j3r�vxilia^w`q^wvxkWct�xvx^w�*c�k*r�j3g6|dvxmoj�rpmu^wvxk�y{vx|<c�kn��mÌ�©v�cf^a|orp|dcfy»mFrpiwvx`u^ak_ª
]*vf|o^wÙpvxkKm«cfilia��cfm©cfkK�Æ|«cfmoj��_g¬mov � � �&� Ünk_vxmd`3cfk*�1��jp|umo^artcfilia���6g¬mdv ��� ¢ �&�&� y{jpjpmXgCjG|eh^akK�_mojx�
b ü�ü1�¹þn�Fý��3�4
XÇ1\3]6^w`�|oj�ÕS�_^a|ojpe�jpkKmz^a`��_jG|o^l��j��µy»|ovxe�mo]*j¬cx`o`q�_e�g6mo^wvfkUmo]�c�m
rpvxehe¬jG|drp^wcfi&cf^a|orp|«c�y»m:rtc�k�vxgCjG|«cfmojz�_g§mdv #(�&� ÜKk*vxmo`�c�k*�æ �&�&� y»g_e,�6�6|o^ak_ª
�xjp|umo^wr�cfiZrpil^aez��vx|~r�vxkKmu|dvxiliwj��¶�6j�`orpjpkKmÆ�ácfk*�¶mo]_jp|djGy{vx|dj:mÌ�©v1g_i»cfk_j�`~rtcfk¡rGiwv�`uj
]_vx|o^aÙ�vxkKm«c�iaia�h�_g¡mdv � � �(� ÜKk*vfmd`Pcfk*�°��jG|omo^artcfilia�h�_g¡mdv ��� ¢ �&�&� y»g_e��G�

ä � � � � å\~}3�:�¬`u]�cfili�]�cfk*�6iaj(jGk*r�vx�6knmojp|o`3^akK��vfia�K^ak*ªWez�_ilmo^ag6iwj~cf^l|drp|dcfy»mX^ak¶c�|djtcf`©��^amu]¬iwcf|dª�j
kK�_ez�	jp|o`/vfy<cf^l|drp|dcfy»m���^amu]_^akNc1`ojGiwj�rGmdjp�N|«c�k*ª�jh�Ö��^lmo]*vx�6m/`ocfmo�6|«cfmu^wvxk¡vxy¹mo]*jWvxg	jp|u¯
cfmu^ak*ªzy»|oj�ÕS�*jGk*rp^aj�`«���
ä � � � �6� �vå\~}3�:�h`q]�cfiai_vxgCjG|«cfmojÄ^ak1jGk6¯¤|ovx�_mdjPcfk_�1mojp|ue�^lk�cfi*c�|djtcf`b��^amo]1mu|«cfºhr~�_jpk_`u^amu^wjp`
�6ghmov � �ã��cf^a|orp|dcfy»m¹g	jp|b`oÕS��cf|ojÄk�cf�_mu^wrtc�i[eh^aiaj�`©�Ök_eh^{�7�Ö^��ãjf�l¢K����cf^a|orp|«c�y»m¹��^lmo]_^lkæzk_eh^{�(��Ýf�[� � �6¢�Ý�²¹cxª�jW� � �x�G�
b ütü1�Fþ`�Zý��6�4
7ÇÆ\�|«cfºhr¬�6jpk*`q^amÌ�e�ct��^ak*rG|dj�cx`ojhmdvNmu]_^w`WiwjG��jpiX�K� � �&� � ¢cfk*�°mo]_^a`Ä��^ailiC�	j�mu]*j�e�c¸®[^lez�_e��_jpk_`u^amÌ�°v��xjp|~mo]*j�k*j�®nm�� � �xjtcf|o`��

ä � � � �6� � å\~}3�:�¡`q]�cfiai¥vxgCjG|«cfmoj�vx�_m�mdv � �Æk�cf�6mo^wr�cfi¥eh^aiaj�`:��Ý�²&cxªxj �tí�í �G�

� �



ä � � � �5å\~}3�:�¡`u]*cfiai¥g6|dv��K^w�_j�mo^le¬jGia��cx�6�K^a`ovx|u^wj�`�mov1mu]*j�g_^aiavxmtÇ
ä � � � � � �vå�~j�`uvxia�6mo^wvfk!cf�6�K^w`ovf|o^wjp`¶`u]�c�iai:^lk*�6^wr�cfmdj¦�xjp|umo^wr�cfi�e¬cfk*jp�6��jp|o`¡mu]�cfm¡cf|oj§g_|dj�¯
�[^wrpmoj��ØmdvU^lk*rp|ojtcx`uj¦��jG|omo^artcfi:`ojpg*cf|«cfmu^wvxkØy»|ovxe mo]_|ojtcfmojpk_^lk*ªBcf^a|orp|dcfy»mt��Ú:jG¯
g	jpk_�6^ak*ª�vxkImo]*j¡`ojGiwj�rGmdjp��g_|dvfmdj�rGmo^avxk´|dcfk*ª�jf¢3mo]_j¡k*vfe�^lk�cfi~cx�[�n^a`ovx|u�Umo^le¬j
�	jpy{vf|dj�rpiav�`ojp`um/cfg_g_|ovScxrd]N`u]�c�iai¥�fcf|u��y»|dvxe�� � mdv�� � `ojpr�vxk*�6`���Ýf�[� �n� �S���
ä � � � � � � å\�|«c�º�r1cf�6�K^w`ovf|o^wjp`:`u]*cfiai¹^ak*�6^artcfmoj�mu]*jzgCvx`u^amu^wvxk_`(vxy<^lknmu|o�*�[^ak*ª¶c�^a|drG|«cfy»m/mo]�c�m
e¬ct�N�6g§mdv � æ¬`uj�rpvxk*�_`:iwcfmdjG|:rtc��*`ojz|oj�`ovfia�_mu^wvxk¦cx�6�K^w`uvx|o^aj�`/mov��Cj��6^w`qg_i»ct��jp�
��Ýf�[� �x�6� � � � �G�
b ütü1�Fþ`�Zý��6�4
7Çb\�|«cfºhr(cx�6�K^w`uvx|o^aj�`©cx`o`q^w`um©mo]*jPî_^wªf]nmXrG|djp�>vxyCmo]*j(\~}3���
cf^a|orp|dcfy»mÄ^ak°mu]*j�y{vxiaiav¸��^lk*ª�mÌ�©vh�3ct�n`�Ç
c6�~�/iwjG|omXmo]*j(rp|djG��mdv�mu]*j(g_|oj�`ujpk*rpj�vxy¥g	vxmdjGknmu^»cfilia�zmu]_|dj�cfmdjGk_^ak_ª�mo|dcfºhr

cfk*�Ng6|dv��K^w�_j�^akKmo|u�*�_jG|Pg	v�`q^amo^avxk¡�*cfmdchmo]*cfmPrtcfk¦cf^w�°�K^w`u�*cfi¹cxr�ÕS�_^a`u^l¯
mo^wvfk��

���P²<|ov��n^a�_j�mo]_j¶rp|djG����^lmo]Ic¦ªx|dcfg_]_^ar��_jGg_^wrGmo^wvfkBvxy~mo]*j¶rpvxk_î_^arpmÆ`q^amu¯
��cfmo^avxkBg_|o^avx|Æmdv§mu]*j¡mu^ae�j¬mo]_j¡|oj�`ovfia�_mu^wvxk´cx�6�K^a`ovx|u�U^w`Æ�6^a`ug_iwct��j��C¢
mo]*jG|djp�K�°yÖcxrG^aia^lm«cfmu^ak*ªzch|djp�6�*rGmo^wvfk ^ak¡mo]_jWmu^ae�j�mdcfÜ�jGk¦�K�Nc1g_^liwvxm�mov
|dj�`qgCvfk*�¡movÆmo]*j�|djp`ovxil�_mo^avxkNcx�6�K^w`uvx|o�x�

ä � � � � � �[� �vå\Z|dcfºhr°cx�6�K^w`uvx|o^aj�`�`u]�cfili3�	j¬g_|ov¸�K^a�_j��µvxk´�¡v[�_j¶�,�Ök*v�cfilmo^lmo�*�_jh�*cfmdc
ct�xc�^ai»c��_iwjt�G¢6�Nv[�6j�}(¢�c�k*�¦�¡v[�_j��¬mo|dcfk*`qgCvxk_�_jp|/j�ÕS�_^lg_gCjp� c�^a|drG|«cfy»m��ä � � � � � �[� � å\Z|dcfºhr1cx�6�K^w`uvx|o^aj�`:`q]�cfili¹^lk*�6^wr�cfmdj�mo]*j�|dcfk*ª�jf¢C|«c�k*ª�jz|«c�mdjx¢¥cfiamu^amo�_�_jx¢Ccfil¯
mo^lmo�*�_j¦|dcfmdjf¢(c�k*�Ø�Cj�cf|o^lk*ªµvxyWmo]*j§^akKmu|o�*�_jG|¡cf^a|orp|dcfy»m¬|ojpi»c�mo^a�xj¦mdvµv���k
cf^a|orp|dcfy»mt�ä � � � � � �[�ã� å\Z|dcfºhr°cx�6�K^w`uvx|o^aj�`���^lmo]*vf�_m1cfilmo^amu�*�_j �Ög_|ov�®n^le�^lmÌ��cf�6�K^w`ovf|o^wjp`«��`q]�cfili3�	j
g_|dv��K^w�6j���vxk�k*vxk6¯Ìcfiamu^amu�*�_j�|ojpg	vx|omu^ak*ª6¢Cmo|dcfk*`ug	vxk*�6jp|u¯¤j�ÕS�_^lg_gCjp��c�^a|drG|«cfy»m
mo]�c�m~�_j�`urp|o^l�Cj�mu]*jp^l|�|«cfk*ªxj�`/cfk*�¶�Cj�cf|o^lk*ª_�

ä � � � � �ã� å
²b|ov�®n^le�^lmÌ��cx�6�K^w`uvx|o^aj�`�`u]*cfiai<^lk*�6^wr�cfmdjzmu]*j1gCv�`q^amu^wvxk*`�vxy3vxmo]_jp|�cf^a|orp|dcfy»m�mo]�c�m
c�|dj7��^amo]6^ak�mo]*j7g_|ovxmdjprpmdjp�Æcf^l|d`ug*cxr�jXcf|ovx�_k*��v¸��kzcf^a|orp|dcfy»mFcfk*��vxk*j7vx|Fe¬vx|oj<vxy
mu]*j(y{vxiliwv���^ak_ªWrpvxk*�6^lmo^avxk*`©]_vxiw�_`pÇÄ� � �7mu]*j:vxmu]*jp|Äcf^a|orp|«c�y»m3�_vnj�`Xk*vxm©|djpg6|dj�`ujpkKmcBr�vfiaia^a`u^avxk$mo]6|djtc�m¡��^lmo]>v���k cf^l|drG|«cfy»m�¢������¬mo]*jG|dj§^w`¶^ak_`u�_ºhrp^ajpkKm¡�*cfmdcµmov
�6jpmdjG|oeh^ak*jÆ��]*jGmo]*jG|�mu]*j�cf^a|orp|«c�y»m:|djGg_|djp`ojpkKmo`Æc�mo]_|ojtcfm�¢¹vx|h�á�S�(mo]_^a`:��jG|d`u^avxk
vfy<\~}3���¶�_vnj�`�k*vxmPjG�xc�ia��cfmoj�r�vxilia^a`u^wvfk¬mo]6|djtc�md`W�á`uj�j � � �x�[� � �G�

���



ä � � � �vå\~}3�:�Ø`q]�cfili(g_|ov¸�K^a�_j¦�6^l|dj�rGmo^avxk6¯¤s6k*�6^ak_ª�rtc�g�cf�_^lia^amÌ�µmovµ`u�_g6gCvx|um�mo]_j§�6^w`qg_i»ct�Ivxy
mu|«cfºhrx�
b ü�ü1�¹þn�Fý��3�4
XÇ¹\~}3���Æ^w`b^lknmojpk*�6j��1y{vx|7vxg	jp|«c�mo^wvfkÆ^ak1iwv��Imdv�e¬jp�6^a�6eâmo|dcfk*`R¯
g	vxk*�6jp|P�_jpk_`u^amu^wjp`��Ö`ojpj � � � �6� � ���
ä � � � � � �vå\3]_j�`q�_|o�xjp^aili»cfk_r�j�j�ÕS�_^lg_e�jpkKmP`u]�cfili¥�	jWvfe�k_^a�6^a|oj�rGmo^wvfk�cfi&�CÝ�²&cfª�j #6� �G�
ä � � � � � � å
\~}3�:��`u]*cfiai<�	j1rtcfg�c��_iwj1vxyX|djp`ovxil�n^lk*ª¡jpk*rpvx�_kKmdjG|d`���^lmo]�cf^a|orp|dcfy»m�j�ÕS�_^lg_g	j��
��^lmo]¬�Nvn�_jP�zmo|«c�k*`ug	vxk*�_jG|d`Xcx`b�©jpili�cx`b��^amu]�cf^a|orp|«c�y»mbj�ÕS�_^lg_g	j��1��^amo]1mu]*jÄ^ak6¯
mojp|uk�cfmo^avxk�cfilia��`umdcfk*�*cf|o�6^wÙpj��h�7\~}Ä�/ÓÄ�¡�Ö�/^a|<\Z|dcfºhr:}3vxkKmu|dvxi �Pcx�*cf|<Ó3jtcxrpvxk
�K�[`qmdjGe¶�~cfiamu^amu�*�_j(|ojpg	vx|omu^ak*ªzmu|«cfk*`qgCvfk*�_jp|o`��
b ütü1�Fþ`�Zý��6�4
7ÇZ�/iamu]*vx�*ªf]zmo]*j©gCvxg6�_i»cfmu^wvxk�vxy*mo|dcfk*`qgCvxk_�_jp|o`b��^aiain`qiwv���ia�
rd]�cfk*ªxj:y»|dvxeä�7\~}Ä�/Ó��¬movh�Nv[�6jW�°cf`~\~}3���¬^ak*`qm«cfili»cfmu^wvxk_`3cf|oj(e¬cx�_jx¢
`ovxe�j��7\~}Ä�PÓ�� mu|«cfk*`qgCvfk*�_jp|o`¦��^ailiW�	jµc´g*cf|om vxyÆmo]*j�jpkK�K^a|dvfk_e¬jGkKm
mo]_|ovx�*ªx]_vx�_m¬mu]*jNil^ay{j¡vxy:mu]*j§\~}3����jpÕS�_^ag_e�jpkKm�� �n^ ®[moj�jGkØgCjG|dr�jGkKm¶vxy
mo]*jWmo|dcfk*`ug	vxk*�6jp|u¯¤j�ÕS�_^lg_gCjp�§cf^l|drp|dcfy»m�^ak	¸�� �	� cf^a|o`ug�cfr�j��K� � �&� � ��^liai��	j
�Nvn�_j��°jpÕK�6^ag_g	j��¥�

ä � � ��� å\~}3�:�¡`u]*cfiai�`q�_g_g	vx|om~mu]_|djpjWvfg_mo^avxk*`�vx|�iajp��jGiw`~vxy¹`ojG|o�K^wrpjx�
ä � � ���[� �vå\~}3�:�¡·©`u]�cfili¥g_|ov¸�K^a�_j�g_|dvt®n^aeh^amÌ�h�Äc�|ok_^lk*ª�vfk_ia�?X��
b ütü1�Fþ`�Zý��6�4
7Ç°\~}3���´·W^w`z^lknmojpk*�6j��´y{vf|h�_`oj°�n�B`qe�c�iaiwjG|Ær�vfe�ez�6mdjp|
cf^a|orp|dcfy»m~cfk*�°�K�¶ª�jGk*jp|dcfiFct�n^wcfmo^avxk¡cf^l|drp|dcfy»mt�

ä � � ���[� � å\~}3�:�¦·o·~`u]�c�iaiFg_|dv��K^w�_j�mo|«c�º�rzcx�6�K^w`uvx|o^aj�`:c�k*� |djp`ovxil�_mo^avxk�cx�[�n^a`ovx|u^wjp`z�Ö|oj�r�¯
vfe�e�jpk*�6j��Æj�`urtcfg	j3e¬cfk*jG�_��jG|d`«�¹^lk1c/�xjp|omu^wr�cfi_�6^l|djprpmo^avxk�mov�ct��vx^a�zr�vxk6î_^wrGmo^ak_ª
mu|«cfºhrf�
b ütü1�Fþ`�Zý��6�4
7Ç�\~}3���¦·u·Ä��^aiai��	j��*`uj��¦�K� cf^a|uia^ak_j�cf^a|orp|«c�y»m:cfk_� i»cf|oª�jp|
r�vxehez�_mojp|Pcfk_�¡�_�_`u^ak_j�`o`/cf^l|drp|dcfy»mt�

ä � � ���[�ã� å
\~}3�:�1·u·o·Z`u]*cfiaing_|dv��K^w�6jÄmo|«c�º�rÄcx�6�K^w`uvx|o^aj�`<cfk_�z|dj�`uvxia�6mo^wvfk1cx�6�K^w`uvx|o^aj�`F^akÆmo]_j
]_vx|o^aÙ�vxkKm«c�iZcx`��3jGiaiFcx`�mu]*j���jp|umo^artcfiZ�6^l|djprpmo^avxk¶mdvhct��vf^w�¡r�vxk_î6^wrpmu^ak*ªzmu|«cfºhrf�

Y(Z ýrû���û ü	�¨û�!$#�ù8%\[���ý4���R��ýrûR����û�
�M�]3Vÿ�ý'��ú<^09 _�`a)"9"b�c4de9
�x�



f��*ý�õ�Ç7\~}3���¶·o·u·©]�cf`~k_vxm��CjpjpkN^aehg_iwjGe¬jGknmoj����xjpmt�
ä � � ���[�ð� å\3]_j�cx�6�K^w`uvx|o^aj�`7g_|dv��K^w�6j�����^liai��_jGgCjGk*�¶vxk���]�cfm3\~}3���¬j�ÕS�_^lg_e�jpkKm©mu]*j/mdcf|u¯
ªxjpmPcf^l|drp|dcfy»m3^a`Ärtc�|o|o�K^lk*ª_¢_cf`Ä`ug	j�rG^as*jp�¡^lk�mo]*j:y{vfiaiwv���^lk*ª�mdcf�_iwjf����\Z�hg mo|dcfºhr
cf�6�K^w`ovf|o��¢P³��~�hg(��jG|omu^wrtc�i(|djp`ovxil�_mo^avxk>cx�6�K^a`ovx|u��¢/£(�~�hg(]*vx|u^wÙ�vfknmdcfi(|oj�`uvxia�6¯
mu^wvxkNcx�[�n^a`ovx|u��¢�\�\~}igâ\~}3�:�?>x\~}3�:�Nr�vnvx|d�[^ak�cfmu^wvxk��

gX�?L¹÷{õ�ø��X\~}3���°�ZjG��jGiw`Pvxyb²b|ovxmdjprpmo^avxk
\Fcf|oª�jpmP�/^l|drG|«cfy»m ±(��k �P^a|drG|«cfy»m �(�[�n^a`ovx|u^wjp`
×<ÕS�_^lg_e¬jGkKm ×<ÕK�6^ag_e�jpkKm
�¡v[�_j���vxk_il� \~}3���°· \Z�

\~}3���°·o· \Z�
\~}3���°·o·o· \Z�

�¡v[�_j�}�vx|/�Nvn�_j�� \~}3���°· \Z�
��^lmo]Ncfilmo^amu�*�_j \~}3���°·o· \Z��¢_³��~�
jGk*r�vn�6^lk*ª \~}3���°·o·o· \Z��¢_³��~��¢�£/�P�
\~}3�:�¡·«¢*·u·«¢*vx|~·o·u· \~}3���°· \Z�
\~}3�:�¡· \~}3���°·o· \Z��¢_³��~�

\~}3���°·o·o· \Z��¢_³��~��¢�£/�P�
\~}3�:�¡·u·3vx|~·u·o· \~}3���°·o· \Z��¢_³��~��¢�\�\~}

\~}3���°·o·o· \Z��¢_³��~��¢
£(�~��¢_\�\~}

ä � � �x� å\~}3�:�¡`u]*cfiai¥]*c��xjWg	jp|uy{vx|oe¬cfk*rpj:e¬vfk_^amovx|o^lk*ª�r�cfg�cf�_^lia^lmÌ���
ä � � �x�6� �vå\~}3�:�1`q]�cfili_^ak_y{vf|oe�mo]*jÄg_^liwvxmbcf�	vx�_mbmu]*j�vxg	jp|«c�mo^wvfk�cfi_`qm«cfmu�*`<vxy	\~}3���°�Ö^��ãjf�l¢
��]_jpmo]_jp|X^am&^a`bvxg	jp|dcfmo^lk*ª:g_|dvfgCjG|oia�6�&c�k*�Æ��]*jpkh|djp`ovxil�_mo^avxk1cx�6�K^a`ovx|u^wj�`bcf|djÄk*vfm
g	v�`u`u^a�6iwjW�6�*j�mov�yÖcf^lia�_|oj�vxybmo]_jz\~}3���¡j�ÕS�_^ag6e¬jGknm(vx|(cfkK�Nvfyb^amo`/`ujpk*`uvx|d`:vf|
�[^w`ug6i»ct�n`��M\3]_j g_^aiavxmh`u]�c�iaiP�Cj cf�_iwj°mdv��xc�ia^w�_cfmdj¶mo]_jNg	jp|oy{vf|oe¬cfk*r�jNvxy�mo]_j
\~}3�:�¡rpvxe�g6�_mdjG|���Ýf�[�÷� � �G�
ä � � �x�6� � å\3]_j�e¬vfk_^amovx|~`u]�c�iaiZ�_jprpi»c�|dj�c¬\~}3���NyÖc�^aia�6|dj:^ak¡mo]_j�jp�xjpkKm:mu]�cfm/v¸��k��Nv[�6j
�°cx�_�[|dj�`u`P^a`~cfiai � ïã`~vx| � ïã`p�

�f�



ä � � �x�6�ã� å\3]_j�e�vxk_^lmdvx|3`u]�c�iai¥�6j�rpiwcf|dj�c1\~}3�:�¶yÖcf^lia�_|oj:cfy»mojp| �1� `oj�rpvxk*�_`~^ak¶mu]*j�jp�xjpkKm
mu]�cfm�¢_cfmXmo]*j/e�^lk_^aez�6e ¢x�fcfil^w�1|«cx�[^wv�cfiamu^amo�_�_jP^lk_g_�_mX^w`Xk*vxmXg_|djp`ojGknmW�jF´²&cxªxj�[¢MÝf�[� #xí �G�
ä � � �x�6�ð� å�Ø]_jpk§czyÖcf^lia�_|oj(^w`��6jpmdjprpmoj��¥¢*mo]_j�e�vxk_^lmdvx|Ä`u]�cfili¤Ç
ä � � �x�[�ã�_� �vå
·¤k*�6^artcfmoj�movÆmo]*j�î_^aªx]Km~rp|djG�!mu]�cfm/cfkNcf�_k*vf|oe¬cfi�r�vfk*�6^amu^wvxk°j�®n^w`umo`��ä � � �x�[�ã�_� � åÚ(^w`ur�vxkKmo^lkK�*j�\~}3���°vxgCjG|«cfmu^wvxk¥� älk Ò�Ï �nÒ�Ë«Ý�È»Êf�nËGÊ©ÊÖÞO�GÉCËÃ�F»«ÑO�>=¶Ò�É<m4n åä � � �x�[�ã�_�ã� å}Äcf�*`uj�cfkK�¶�¡v[�_j��hmo|dcfk*`ueh^w`u`u^avxk*`©mu]�cfm©|djpg	vx|umÄv���k¡cf^a|orp|dcfy»mX`um«c�mo�*`3mov
`u]*v��Mmu]�cfm~v���k cf^a|orp|«c�y»mÄ]�cx`�k*vhvxk6¯��CvSc�|d��|djp`ovxil�_mo^avxk¡rtcfg*cf�_^ail^amÌ�x�ä � � �x�[�ã�_�ð� å²b|djp�xjpkKm(^lkKmdjp|u|dv�ª�cfmo^avxk*`3�K�¶v���k cf^a|orp|«c�y»mP\~}3���	�ä � � �x�[�ã�_� æ åÚ:jtcxrGmo^l�xc�mdj:mo]_j�k_vx|oe¬cfi�\~}3�:�¡�6^a`ug_iwct�¬y»�_k*rGmo^avxk*`��

ä � � �x�6� æ å\3]_j�e�vxk_^amovx|Äy»�_k_rpmo^avxk*`P`u]�c�iai��	j�cxrpr�vxehg_il^w`u]_j��¶�K�¡g	v�`q^amo^l��j:e�jtcfk_`P��^lmo]_^lk
vfk*j�`oj�rpvxk*�¥�
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�bÈ»ßÆÈ»Ê¤ÑxÊÖÈ�Ò�É6Ý�ßhÑ(��È»É��xÒK�§�xËzÑO���«Ë¤à	ÊRËÃ�F��ÈaÝ>=�Ý��/Ëv«§�,«��©Ð6Ñ�©�Ñ(�Ã��Ý�Ê»Ð6ÑxÊ"�«Ò�ÞR���¶ÉCÒ�Ê/»GË¤�«Ò�ß/àZ�aËGÊRË��§�
Ë�� È»ßÆÈ»É ÑxÊÌËÃ�K�FßÆÈ»ÊáÈ��SÑxÊÌËÃ�K�\�«ËÃ�xÞ��«ËÃ��ÊÌÒ�ÑxÉ¡ÑO���«Ë¤à	Ê¤Ñ,»v�aËç�aË��xË��÷�7ÒK�~È»É¬Ý�Ò�ß¬Ë�Ò�Ê»Ð*Ë��PÏXÑ(���dË«Ý�ÒK�§�xËÃ�
Ý�ÑxÊÖÈaÝ3�pÑO�GÊRÒK��È��§�(«!Â�Þ��«Ð�� È»ßÆÈ»Ê�ÑxÊÖÈ�Ò�É6ÝÆßhÑ(�F�aËoÑ,�¡ÊÌÒ¦Òdà�Ë��uÑxÊÖÈ�Ò�É Ñ(�*àZ�dÒ��«ËÃ�xÞO�«Ë«Ý1ÑxÉ4�§ËGÉ*Ê6��È�Ë«ÝÆÈ»É
Ê»Ð*ËdÁ(È������uÑª��Ê��Y� È���ÐnÊ&��ÑxÉ*Þ6Ñ(�:ÒK����� È���ÐnÊ��ÑxÉ*Þ6Ñ(�çÂ�ÞtàSàZ�aËGß¬ËGÉ*Ê¿«)ÆGÉ�ÑP�«Ò�ß/àZ�aËGÊÌË°È»É*ÊRËGÉ*Ê
Ý¤à�Ë��GÈ �q�oÑxÊÖÈ�Ò�Éà�T� È»É�=�ÝNÏ3Ò�ÞR����»GË¦È»É���� Þà�nËÃ�µÊRÒ�Ê{Ð*Ë	�dË��aË���ÑxÉ*Ê�Òdà�Ë��uÑxÊáÈ�Ò�É Ñ(�&àZ�dÒ��«ËÃ�xÞR�dË«Ý§ÑxÉ4�Á\��� ËGÉ*Ê6��È�Ë«Ýv«

ä �<� �vå\~}3�:��g6|dv��K^w�_jp`Äk*vzg_|dvfmdj�rGmo^avxk°cxªSc�^ak*`qm~cf^a|orp|dcfy»m©mu]�cfm��6vzk*vxmÄ]�ct�xj�cfk°vxg	jp|«c�mo^ak_ª
mu|«cfk*`qgCvfk*�_jp|��
ä �<� � å
\~}3�:�z^a`&�_jGgCjGk*�_jGknmXvxkÆmu]*j�cxrprp�_|dcxrp��vxy�mo]*j©mo]_|ojtcfm7c�^a|drG|«cfy»m�ïã`F|djGgCvx|umdjp�1cfiamu^amo�_�_jx�
�[jGg�cf|dcfmo^avxk1cx`u`u�_|dcfk*r�jÄe¬ct���	jÄ�_jpªx|«cf�_j��Æ�K��jG|o|ovx|d`b^lkz^akKmo|u�*�_jG|bg_|djp`o`q�_|dj~cfilmo^lmo�*�_j
cx`�|ojpg	vx|omoj��°�n�¬mo]*j�mo|dcfk*`qgCvxk_�_jp|PvxyFmo]*j�^lknmu|o�*�6jp|/cf^a|orp|dcfy»mt�
b ü�ü1�¹þn�Fý��3�4
XÇ3\3]_^w`~ia^le�^lm«cfmu^wvxk�]*vxia�_`Py{vf|/j�®n^w`umu^ak*ª�cf^l|d`ug*cxr�jf¢ ��]*jG|djWe�cfkK�
c�^a|drG|«cfy»m��_`oj7g_|djp`o`u�6|dj©cfiamu^ae�jpmdjG|d`¥|dcfmo]*jG|�mo]�c�k ç ²X�	���(`Ze¬vf|dj7cf^l|drp|dcfy»m¥^lk*`umdcfiaiç ²X�B`q�n`umdjGe¬`Æ��^lmo]Iªx|dj�cfmdjG|hcxr�rG�_|«cfrp�Umu]�cfkIrp�_|u|djGknmhg_|oj�`o`q�_|djNcfilmo^ae�jpmojp|o`�¢
mu]_^w`�il^aeh^am«c�mo^wvfk���^liaiC�	j�|djp�6�*r�jp� vx|~jGia^le�^lk�cfmdjp�¥�

ä �<� � å\~}3�:�°g_|ov¸�K^a�_j�`�k*vÆg_|ovxmdjprpmo^avxkNcxªScf^lk*`umPc�^a|drG|«cfy»m3��^amo]Ncfk¡^w�6jpkKmo^ls*rtcfmu^wvxk¶kK�_e��CjG|
vxy¹Ù�jG|dvhvx|Pcfili�vxk*jp`��
ä �<�ã� å\~}3�:�Æ�6v[jp`bk*vxm<rG�_|o|ojpkKmoil��^ak_�6^wr�cfmdjX]*vx|o^aÙ�vxkKmdcfi6jp`or�cfgCj�e¬cfk*jG�_��jG|d`7cfk*�zmu]*jp|ojpy{vx|oj
�_vnj�`�k*vfmW��cfk*�°^w`Äk_vxm�^akKmdjGk*�_jp�NmdvS�©^ak*rG|djtcf`oj�]*vx|u^wÙ�vfknmdcfi�`ujpg�cf|dcfmo^avxk��
ä �<� æ å·¤y�vxk_il�Mvxk*jBvxyhmÌ�©v!cf^l|drG|«cfy»mN^w`�\~}3����j�ÕS�_^lg_gCjp����]6^aiwj�mo]*jBvxmu]*jp|�]�cx`§vfk_ia�
�7\~}Ä�PÓ���cfilmo^amu�*�_j�¯¤|djGgCvf|omo^lk*ª�rtcfg*cf�_^ail^amÌ�x¢Kmu]*j�cx`u`u�_|dcfk*rpj�vxyZ`dcfy{j/`ojGg�cf|«c�mo^wvfk�e�ct�
�	j�|dj��[�*r�jp�U��Ü´¨&\F�~¯q�(� � �G�

�&�



ä �<� #5å�P^a|drG|«cfy»m3gCjG|oy{vx|ue�cfk_r�j:ia^le�^lm«cfmu^wvxk_`©rpvxk*`umu|«cf^lk°mo]*j�e¬cxªxk_^lmo�*�_j(vxy¹mu]*j�j�`urtcfg	j�e�c�¯
k*jG�_��jG|�mo]*cfm1mo]*j¡î_^wªx]Kmhrp|ojp�Âr�cfk$`ocfy{jpil�BjG®[j�rG�_mdj ^lk´|oj�`qgCvxk_`oj mov�c�|dj�`uvxia�6mo^wvfk
cx�[�n^a`ovx|u����·¤m:^a`/g	v�`o`q^a�_iaj�y{vx|/mo]*jp`ojzil^aeh^am«c�mo^wvfk*`Ämdv¬g6|dj�rGia�*�6j1c¬`u�*rpr�jp`o`uy»�6iX|oj�`uvxia�6¯
mu^wvxk°vxyFmo]_jWrpvxk_î_^arpm��CÝf�n� � í ¢��[�ã�&�S�G�
ä �<� � å×<`or�cfg	j e�c�k*jp�_�xjp|o`°cf|dj¡g_|dv��K^w�_jp�Øvxk_il�µy{vx|¬^lknmu|o�*�6jp|¶c�^a|drG|«cfy»mh��^amu]�c�e�v[�6j§}
�ácfiamu^amo�_�_jG¯�|djpg	vx|umo^ak_ªK�Xmo|dcfk*`qgCvxk_�_jp|��/¨*vx|~k*vfk6¯Rcfilmo^lmo�*�_j�¯¤|ojpg	vx|omu^ak*ªz^lknmu|o�*�6jp|d`p¢	vfk_ia�
g_|ovt®[^le�^lmÌ��cf�6�K^w`ovf|o^wjp`~cf|dj�g_|ov��n^a�_j��C�
ä �<� í5å
\~}3�:����^liai�k*vxm©^w`u`u�*j�c�k¡cx�6�K^w`uvx|o�h^ay¥^lm3^a`©mo�6|ok*jp�¶vxk¶vx|�jGk�cf�_iaj��¬movz^w`u`u�*j(|oj�`uvxia�6¯
mu^wvxk¡cx�[�n^a`ovx|u^wjp`~^lk¶mo]*j�eh^w�_�[iwj:vxy&c1r�vxk_î6^wrpmW��Ü´¨b\Z�P¯Ì� � æ��G�
ä �<�÷� å ¸P`oj°�K�µmo]*j°g_^aiavxmÆvxy/mo]*j¡`ojGiayw¯�mdj�`qm1y»�_k*rpmu^wvxkI^akBî_^aªx]Km1��^aiai3^ak_]_^l�_^amÆ\~}3���
vxg	jp|dcfmo^avxk¶y{vx|��_gNmdv�� � `ojpr�vxk_�_`(�_jGgCjGk*�6^lk*ªh�6gCvxk°mu]*j�kn�6ez�CjG|(vfy¹mdcf|dª�jGmd`��	jp^ak_ª
mu|«cxrdÜxj��¥�X\3]*j��7\~}$mo|«c�k*`ug	vxk*�_jG|���^aili	k*vfmÄy»�_k*rGmo^wvfk¶�6�_|u^ak*ªÆ`uvxe¬j/gCvx|umo^avxk¶vxyZmo]_j
`ujpiayw¯�mdjp`um~`ojpÕS�*jpk*rpjx�

� í



�|{~}����� � �`}Æ�UT!� � � �E}��!���Ø�	���d}

�1Ë«ÝGÈ��xÉ%�«Ò�É6ÝGÊ �uÑxÈ»É*Ê»Ý�Ñ(�dË'�dË«ÝGÊ6�GÈ¿�GÊÖÈ�Ò�É6Ý¬Ò�É�Ê{Ð*ËzÏXÑ(�¡Ê»Ð*Ë'�dË � ÞnÈ��dËGß¬ËGÉ*Ê{Ý1ßhÑ(�:»GË1ÑO�«ÐnÈ�Ë��xËÃ�K�È6«ÖËv«��¢� È»ßÆÈ»Ê�ÑxÊáÈ�Ò�É6Ý�Ò�É�à�Ò�ÊRËGÉ*ÊÖÈÖÑ(�	Ý���ÝGÊRËGß �nË«ÝGÈ��xÉ6Ýv«
� ÉqÊ��Oâ/Ï�ßrÐË�G&�5ØëÐfÍªÏ¢Ë?Ðf×@Û$ÐÑÔàÕªÚ+Ê È%É+Ê�ÔRË?Ì4ÏYÕÃÊ+Ë�Ô

ä }(� �rå\3]*j7`q�[`qmdjGe�e��*`um�e¬cfÜ�j<�*`uj7vxy[mu]*j<|«cx�_cf|��Cj�cxr�vfk�mu|«cfk*`qgCvfk*�_jp|o`F|ovx�_mu^ak*jGia�/rtcf|u|o^wjp�
�K�°cf^l|drG|«cfy»mÄy{vf|/ªf|dvx�_k_�¡�7\~}�g_�_|og	v�`uj�`��
ä }(� � å� c�k*jp�_�xjp|o`¦jG®ng	j�rpmoj��!^lk�|dj�`qgCvfk*`ojmdvB|dj�`uvxia�6mo^wvfk!cf�6�K^w`ovf|o^wjp`¶g_|dv��K^w�_jp�>�K��mo]_j
`q�[`qmdjGeÂ`u]*vx�6iw�°�CjWcxrpr�jpg6m«cf�_iaj�mdvÆ�Cvfmo]°g_^aiavxmd`Äcfk*�Ncf^a|Ämu|«cfºhr�r�vfknmu|dvxiliwjG|d`��
ä }(� � å\3]*jh�_jp`u^wªfk�`q]*vx�_ia�k*vfm�g_|djprpia�_�_jhy»�6mo�_|oj1e�vn�6^as*r�cfmo^avxk�vx|�^lknmojp|uyÖcxrp^lk*ª¶��^amo]�cx�[¯
�6^lmo^avxk�cfi(cf^a|u�Cvf|ok*j¦vf|¶ªx|dvf�_k*��j�ÕS�_^lg_e¬jGkKm¶mo]�cfm¶e¬ct���	j¦k*j�rpj�`u`dcf|u�Ømdvµg_|dv��K^w�6j
j�®[g*cfk*�_jp� r�vfiaia^a`u^avxk6¯Rct�xvx^w�*c�k*r�j/`ojp|u�K^wr�jp`��
ä }(�ã� å\~}3�:�Ue��*`um�r�vxehg_ia����^lmo]Bcfili©cfg_g_il^wrtc��_iwj�¨[�/��cfk*�µ¨F}�} gCvfia^wrG^wjp`�¢Z|o�_iaj�`�¢7c�k*�
g_]6^aiwvx`ovxg_]6^wj�`:�CÝf�[�ã� � ¢��n� �(���G�
ä }(� æ å
\3]*j�`q�n`umdjGe�ez�*`qm�g_|dv��K^w�_j/mo]*j:iajtcx`qm~�6^w`q|o�_g_mu^a�xj�cx�6�K^w`uvx|o��mo]�c�mÄ��^aili¥`umu^aili¥cxrd]6^wjp�xj
`ocfy{j�`ojpg*cf|«cfmu^wvxk¥�
ä }(� #Kå\3]*j `u�n`umojpe e��*`um��CjNr�vxehg�cfmu^a�_iaj°��^lmo]´mo]*j¦j�®n^w`umu^ak*ª��7\~}Å`u�n`umojpe ��]*jpk>vxg6¯
jG|«cfmu^ak*ª¡^akUrpvxkKmo|ovxiaiaj��Uc�^a|d`qg�cxrpj�cfk*�Ucfiw`uvN��^amu]�g_iwcfk_k*jp�Ujp�xvxia�6mo^wvfkUvxy�mu]*j¬�7\~}
`q�[`qmdjGe �

�(�



ä }(� � å\3]*j¡gCjG|oy{vx|ue�c�k*r�j¶e�vxk_^amovx|Æez�*`qm�k_vxm�^lkKmdjp|uy{jp|oj¡��^lmo]�mu]*j°gCjG|oy{vx|ue�cfk_r�j¡vxy:mo]_j
^lknmojpk*�6j��°y»�_k*rpmu^wvxk¡vxy&\~}3��� �

� �



â/ÏYß�Ð\Ë6G&�5ØëÐfÍªÏ¢Ë?ÐÑ×AÛ$ÐÑÔ?ÕCÚ+Ê È^É+Ê�ÔRË�Ì�ÏXÕªÊçË?Ô

�¥Ð*Ë(Ý�Ñª�tËGÊ6�K���«Ë�� ÑxÊÌËÃ�]�«Ò�É6ÝGÊ6�uÑxÈ»É*Ê{Ý�Ñ(�«Ë��nË��GÈ��xËÃ�+�¨�dÒ�ßäÊ»Ð*Ë:Ý��¸ÝGÊÌËGß�Ð6Ñ�©�Ñ(�ª�¤� ÈaÝGÊ��7Ê»Ð*Ë3àZ�dË�� È»ßÆÈ��
É Ñ(�¨�/Ð6Ñ�©�Ñ(�ª��ÑxÉ Ñ(�§�¸ÝGÈaÝ��ZÑxÉ4�WÑxÉ��\�pÑxÞR� Ê¥Ê6�dË«Ë/ÒK�~Ò�Ê{Ð*Ë��©Ê �dà�Ë«ÝPÒ��XÐ6Ñ�©�Ñ(�ª��ÑxÉ Ñ(�§�¸Ý�Ë«Ý�à�Ë����tÒK��ß¬ËÃ�
Ò�É¦Ê»Ð*Ë�Ý��¸ÝGÊÌËGß¤«

u�õO
Fõ����*÷búM�?i�õKý�û�ÿp� ÷6� 7xûbù<\3]*jÄ`q�[`qmdjGe��_j�`q^wªxkÆe��*`umXcx`u`u�_|ojÄmo]�c�mbmo]*j3`u�n`umojpe��_vnj�`¹k*vxm
]*c��xjWcfkK�¶rd]�cf|dcxrpmojp|o^a`umu^wr�`Ämu]�cfm�rpvx�_ia�Ncf�6��jG|d`ojGia�°c�ÃCjprpm�mo]_j�`dcfy{jGmÌ�¶vxyZî_^wªf]nm~vf|Ä^akKmdjG|oy{jG|dj
��^lmo]Umu]*j�vxg	jp|dcfmo^avxkUvfy~vxmo]*jG|Æcf^l|drG|«cfy»m�cfk*�Bcf^l|d`qg�cxr�j�¯¤e¬cfk�cxªxjpe�jpkKm�`q�n`umdjGe¬`�^akBcN�3ct�
mu]�cfmPr�vf�_iw�¡cx�6�xjp|o`ojpil�¡cfÃ	j�rpm~mu]*j�`dcfy{jGmÌ�¶vxyFî_^wªx]Km��

�ng	j�rG^as*r�`dc�y{jpmÌ�°r�vfk*`umu|«cf^lknmo`�Ç
ä �_} �vå\3]*j�`q�[`qmdjGe ez�*`um°y»�_k_rpmo^avxk>r�vxehg_iajpmdjGia�I^ak*�6jpg	jpk*�_jGkKmoia�$vxy�mu]*j§ªx|ovx�_k*�[¯���cx`uj��
�7\~}�`u�n`umojpeN�
b ü�ü1�¹þn�Fý��3�4
XÇ7\~}3�:�°��^liaiC�	j��*`ojp� cf`/cÆ��cxrdÜK�_gNmdvÆmo]_jW�7\~}�`u�n`umojpeN�

ä �_}�� å\3]*jP`u�n`qmdjpe@ez�_`um7k*vxm<^lknmojp|uy{jp|dj���^lmo]hmo]*j~ªx|ovx�_k*�h�7\~}´`u�n`qmdjpeÔvx|7vfmo]*jG|3c�^a|drG|«cfy»m
mu|«cfk*`qe�^a`o`q^wvxk*`ÄmovÆmo]*j�ªx|ovx�_k*�°�7\~} `q�[`qmdjGe �CÝf�[� # ¢��[� � �S���
ä �_}��[� �vå\3]_jP`q�n`umdjGe@�_j�`q^wªxk1ez�_`um<ia^le�^lmZ^akKmdjG|oy{jp|ojpk*rpj���^amo]1ªf|dvx�_k_�[¯¤��cf`oj��1`uj�r�vfk*�*cf|u�
`q�_|o�xjp^liai»c�k*r�j |dcx�*cf|�¢��6^w`qm«cfk_r�jG¯�e¬j�cx`u�6|o^ak_ªUj�ÕS�_^lg_e¬jGkKm¶rd]�cfk_k_jpiw`p¢(c�k*����^amu]
vfmo]*jG|©|dcx�6^wv�`ujp|o�K^ar�j�`7mo]*cfmXvxgCjG|«cfmoj�^akhmo]*j ��� � � > ��� � � � £/Ù~y»|djpÕK�_jpk*rG����c�k*�
��Ýf�[� æ[� � �G�
ä �6}��[� � � �vå\3]*j��6j�`u^aªxkNvxybmo]_jz�Nvn�_j��°�3ct��jpy{vf|oe�`/�*`uj�� �K�N\~}3���¡e��*`umPg_|dv��K^w�6j
r�vxehg�cfmu^a�_^lia^lmÌ�h��^lmo]§�Nv[�6j�`P�âcfk_�§} vxy&mo]*jWªx|dvf�_k*�[¯���cx`ojp� `uj�r�vfk*�*cf|u�
`u�_|u��jG^aiaiwcfk*rpj:|«cx�*c�|~`u�n`umojpe �CÝf�[� # ���ä �6}��[� � � � å\3]*j<y»|djpÕK�_jpk*rG��`ug	j�rpmu|o�_eMvxy6�Nv[�6j3�(mu|«cfk*`qe�^a`o`q^wvxk*`	ez�*`um��	j<r�vfknmu|dvxiliwjp�
mdvÆg_|ovxmdjprpm/cx�fñucxrpjpkKmP�6^w`qm«cfk_r�jG¯�e¬j�cx`u�6|o^ak_ªhjpÕS�_^ag_e�jpkKmPrd]�cfk6k*jpia`��

� �



ä �6}��[� � � � å\3]*jU�_jp`u^aªxk!ez�_`um¦jGk*`u�6|djUjGiwj�rGmo|ovxe�cfªxk*jpmu^wr�r�vfe�g�c�mo^a�6^aia^lmÌ�Øcfk_� k*vxk[¯
v[rprp�_|u|djGk*r�j�vxyFvxg	jp|dcfmo^avxk�cfilia�Æ`q^wªxk6^as*r�cfkKm3^akKmojp|oy{jG|djGk*r�j��	jpmÌ�©j�jpk \~}3��� ¢
`ojpr�vxk*�_cf|o��`q�_|o�xjp^liai»c�k*r�jb|dcx�*cf|�¢¸cfk*�WÚ�� ×��áÚ(^w`qm«cfk*rpj7�Nj�cx`u�_|u^ak*ªP×<ÕS�_^ag[¯
e¬jGkKm��3`u�n`qmdjpe�`��CÝf�[� � �K���

ä �_}��[� � å\3]_j¡�6j�`u^aªxkBez�*`qm1jpk*`q�_|dj°mo]�c�mzk*v§mo|dcfk*`ug	vxk*�6jp|1^w`z`q�_g_g_|oj�`u`oj��´�n�µ\~}3���
cfrpmo^l�K^amÌ� y{vf|:e¬vf|dj�mu]�cfk���gCjG|drpjpkKmWvxy7mo]*jzmu^ae�jÆcfk*�§mo]*cfm�\~}3���§�_vnj�`:k*vfm
rG|dj�cfmdjNcfkI�_k�cxrpr�jpg6m«cf�_il�U]_^aªx]´¨b�q¸/·R\@|«cfmoj¶y{vx|Æmo]*j°�7\~}Ô|dcx�*cf|o`¡�CÝf�[� � �6¢
�n� � �[�ã�K���
ä �_}��[�ã� å�°�_iamu^ag_iaj1\~}3����_k6^amd`���^lmo]_^lk��_jGmdjprpmo^avxk�|dcfk*ª�j1vxy3vxk*j�cfk*vxmu]*jp|¬��c�g_g_|dvt®n^l¯
e¬cfmojpia�¡� � k_eh^{�©ez�_`um(�	j��6j�`u^aªxk*jp� mdvhia^aeh^am©mo]*jG^a|/v���k¦mo|dcfk*`ueh^w`u`u^avxk*`����/`
mu]*j�kn�6ez�CjG|Pvxy&`q�*rd]�\~}3�:�°�_k_^lmd`Ä��^lmo]_^lk¡mu]_^w`�|oj�ªx^avxk¶^ak*rG|dj�cx`ojp`�¢*mo]*j�^akKmojp|u¯
|ov�ªScfmu^wvxk|«c�mdj�c�k*��g	v¸�©jp|zcfiaiav[r�cfmo^avxk§y{vx|�jtcxrd]BvfyÄmo]*jGe e��*`um��_j�rG|dj�cx`oj�^lk
vf|d�_jG|PmovÆg_|djG��jpkKm/�_k*�_jp`u^a|oj��°^akKmdjG|oy{jG|djpk_r�j���^amo]¡�7\~}â��Ýf�[� � �S�G�

ä �_}Ä� å\3]*j�`u�n`umojpe ez�*`qm:ª�jGk*jp|dcfmdj�cx�6�K^w`uvx|o^aj�`~mo]�c�m/|oj�ÕS�_^a|ojzcx`~ia^lmomuiwj��_jG�n^wcfmo^avxk cx`Pg	v�`R¯
`q^a�_iaj:y»|dvxeä�7\~}>rpiajtcf|dcfk*rpj�`��CÝf�[�ã� � ���
ä �_}3� å\3]*j/`u�n`umojpe@ez�*`qm©k_vxm©yÖc�^ai_mov�g_|ov¸�K^a�_j/jGÃCjprpmu^a��j~�3cf|ok_^lk*ª�`©cfk*�¬cfg_g_|ovxg_|o^wcfmdj~rpvxiail^l¯
`q^wvxk¡ct��vf^w�*cfk_r�j�ªx�_^a�*cfk*rpj�vxk¶g	vxmdjGknmu^»cfilia�h�*cfk_ª�jp|ovx�*`Ämo]6|djtc�md`Äk*vx|�yÖc�^ai mdvÆg_|dv��K^w�6j
mu]*jpeÅ��^lmo]_^lkNcfkNcfg_g_|ovxg_|o^wcfmdj:mu^ae�j(ia^le�^lm:��Ýf�[� � �[� ���G�

fh�*ý�õ�Ç7\3]_^w`~r�vfk*`umu|«cf^lknm~]�cf`Pvf�n�K^avx�*`�r�vfk_î_^wrGmd`���^amu] �_}��_}�æ[�
ä �_}3�_� �vå��|oj�`ovfia�_mu^wvxk�cx�6�K^a`ovx|u�¦ez�*`qmWk_vxm��CjÆ|djGe¬v��xj��$�Örtcfk_r�jpiaj����(�_kKmu^ai<mo]_jhvfmo]*jG|
c�^a|drG|«cfy»m�^a`Äk*vÆiwvxk_ª�jp|Pczmo]6|djtc�mt�
ä �_}3�_� � å�PkU�~�âez�_`um�k*vxm��	jÆ�_jGi»ct��jp��	jp�xvxk*��mo]*jÆrGiwv�`uj�`um�g	vx^akKm�vfy3c�g_g_|dv�cxrd]��Cj�¯
r�cf�*`uj�vxy&cfk¡^akKmo|u�*�_jG|�e�cfk_jp�_�xjp|���Ü´¨b\Z�P¯Ì�Sæ � ¢6¨b\F�~¯Ì� �(� �G�
ä �_}3�_�ã� å�Pk¶�~�$ez�*`qmXk_vxm7�Cj~�_jGi»ct��jp���	jp��vfk*��mu]*j�mo^ae�j3mu]�cfm7mo]*j�g_^liwvxmbrtcfkh|djp`ug	vxk*�
c�g_g_|dvfg_|o^wcfmdjGia���
ä �_}3�_�ð� å\~}3�:�Bez�_`um1g_|dvfmdj�rGm�cxªScf^lk*`umhc¦g	v�`o`q^a�_iaj�e�cfk_jp�_�xjp|hvx|h`ug	j�jp��rd]�cfk_ª�j¶�n�
jG^amu]*jp|/cf^l|drp|dcfy»mt�

�S�



ä �_}3�_� æ å\~}3�:��ez�_`um¡cfiliwv��Ây{vx|¶^ak*rG|dj�cx`ojp�!cfilmo^le¬jGmo|o�IjG|o|dvf| cf`°cfiamu^amo�_�_j ^ak_rp|dj�cx`ojp`
��Ýf�[� � ¢��[�ã�S�����
ä �_}3�_� #5å
\~}3�:� ez�*`um/g_|dvfmdj�rGm�cxªSc�^ak*`qm:c¬`qiwv�� |«c�mdj�vfy<rpiav�`u�_|ojÆcfiliwv���^ak*ªhc�mu]_|dj�cfm(mov
`qia^lg¡^lk°��jp|u�°rpiav�`oj:��^lmo]*vx�6m�mo|o^aª�ª�jG|o^ak_ª1cfkNcx�6�K^w`uvx|o����Ýf�[� �[�ã�6¢��[�ã� � � ���G�
ä �_}3�_�÷� å� \�|«cfºhr°�(�[�n^a`ovx|u�µez�*`qmÆ�Cj°ªx^l��jpkI��^amu]Ijpk*vx�_ªx]´mu^ae�j¬y{vx|1g_^liwvxmo`�mdv�ª�jGm
�K^a`u��cfiFcfr�ÕS�_^w`q^amu^wvxk¶�	jpy{vx|ojWcfkN�P� �	j�r�vfe¬jp`~k_j�r�jp`o`ocf|o���CÝf�n� � � �G�
ä �_}3�_� í5å·¤y mo]_jp|dj~c�|djÄe�vx|dj3mu|«cfºhr~cx�[�n^a`ovx|u^wjp`&mdv�ª�jGk*jp|dcfmdjÄmu]�cfkhrtc�kh�	j~cxrpr�vxe�v[�_cfmdjp�
vfk¬mo]_jP`urp|oj�jpk¥¢_c�g_|o^avx|o^lmÌ��ez�*`qm7�Cj~�*`ojp����cf`oj���vxk�`ujp�xjp|o^lmÌ�¡�CÝf�[� ���[¢?Ü´¨b\Z�P¯
�&��æ[¢*¨b\Z�P¯��x�Sæ����
ä �_}3�_� � å\~}3�:��ez�_`um§k*jG��jp|^ak_r�vx|u|dj�rGmoil�!rGi»cx`u`u^ay»�Mcfkåcf^a|orp|dcfy»m�cx`§vxk�mu]*jBªx|dvx�6k*�
��Ýf�[� � �S�G�

ä �_}�æ å\3]*jÆ`q�n`umdjGe,ez�*`qm�vxg	jp|dcfmdj���^lmo]cfkcfr�r�jGg_m«c��_ia�Niwv�� iwjG��jpibvxy7�_kK�ÄcfkKmoj��vx|:kK�_^l¯
`ocfk*r�j¦cfi»cf|ue¬`p��\3]*j �_kK�3cfkKmdjp��cfi»cf|ueÛ|«cfmojNez�_`umh�CjN`u�_ºhrp^ajpkKmoil�´iav��ÅmdvgCv�`uj
k*v§`ocfy{jpmÌ��vxy~î_^wªf]nm�]�cxÙ�cf|d�µk*vx|Æcx�6��jG|d`ujpia�UcfÃ	j�rpm�mo]*j��©vx|oÜKiavScx�U^ak�mo]*j¶rpv[rdÜKg_^lm
��Ýf�[� �n� �6¢*�[� æn� �[¢*�[� ���[¢��[�ð�S�6¢��n�ã���S�G�
ä �_}�æ[� �vå\3]_j¦`u�n`umojpe ez�*`um¬r�vxkKmu|dvxi/`u�Kk*rd]_|ovxk*vx�_`¶ªScf|o�6ia^ak_ª_¢©k*vfk*`u�Kk*rd]_|ovxk*vx�_`¶ªScf|u¯
�6ia^ak_ª_¢*cfk*�¡ªx|ovx�_k*�[¯�|djGî*j�rGmdj��U�Öez�_ilmo^lg�cfmo]��©`u^aªxk�cfia`��CÝf�[� ��� ¢��n� ��� ¢ �[� � �[¢*²&cfª�j#[� �G�
ä �6}�æ[� � � �vå\3]*j1g_|dvx�*cf�_^ail^amÌ�¡mo]�c�m�c°`u�6|o��jG^aili»cfk*rpjzmo|dcxrdÜ§��cx`uj���vfkU¨b�X¸/·R\�|ojpg_il^wjp`
��^ailib�Cj�`umdcf|omoj��Uc�k*��e¬cf^akKmdcf^ak*jp�§ez�*`umW�	j�j�®[mu|djGe¬jGia�§|djGe¬vfmdjN�CÝf�[� ��� ¢�[� � ���G�ä �6}�æ[� � � � å\3]*j7^ak_^lmo^»c�mo^wvfk�vxy_`q�_|o�xjp^liai»c�k*r�j<mo|dcxrdÜn`¹��cf`oj���vxkWez�_iamu^ag�c�mo]�|djGg_ia^aj�`�ez�*`qm
�CjWct��vf^w�_jp����Ýf�[� � ���G�

ä �_} #5å\3]*jh`u�n`qmdjpe�ez�_`um�k*vxmW�6^a`u|o�6g_m�mo]*j1g_^aiavxm�cfk_���7\~}åvfgCjG|«cfmu^wvxk*`��[�_|o^lk*ª°rp|o^lmo^artcfi
g_]*cx`ojp`/vxyFî_^aªx]Km�k*vx|~�6^a`u|o�6g_m~|dvx�_mu^ak*j�c�^a|drG|«cfy»mÄvxgCjG|«cfmu^wvxk��Ýf�[� �[� �[¢��[� � �6¢��[� �f�_� �����

���



ä �_} # � �vå\3]_j�g_^liwvxm~vxybc¬\~}3�:�K¯ÌjpÕK�6^ag_g	j��§c�^a|drG|«cfy»m�e��*`umP]�ct��jWmo]*jWvxg_mu^wvxk¡mdvh`u��^lmdrd]
mov�mo]*jP\�|«cfºhr~�(�6�K^a`ovx|u�K¯R±(k_ia�Æ�Nv[�6jÄ��]*jp|oj(\Z�(`Xcf|oj��6^w`qg_i»ct��jp�h�6�_m7�6^w`qg_i»ct�
vfy&|djp`ovxil�_mo^avxk¡cx�6�K^a`ovx|u^wj�`Ä^a`Ä^ak_]6^a�_^lmdj�����Ýf�[� �[� ���G�
b ütü1�Fþ`�Zý��6�4
7Ç�\3]6^w`�y{jtcfmu�_|dj1��^ailib�Cj1�*`uj��U�6�6|o^ak_ª¡s_k*cfi©cfg_g_|ovScxrd]�mov
g�cf|dcfiaiajpi�|o�6kn�3ct�n`�¢C��]*jGk§mÌ�3v�cf^a|orp|«c�y»m(c�|dj�g6|dvfñqjprpmdjp� mdv¬r�vxe�j�rGiwv�`ujWmov
jtcxrd]Nvxmu]*jp|/cfk*�N\~}3���¶�3vf�_iw�°rtc�iai¥y{vx|Pc�kNjG�fcx`u^l��j�e�cfk_jp�_�xjp|t�

ä �_} # � � å\3]_jWkK�_ez�	jp|/cfk_�Nrpvxe�g6iwjG®n^lmÌ��vxyFmo]*jWr�vfknmu|dvxia`Äez�*`qmP�	j�|djp�6�*r�jp�Nmov�cÆeh^ak6¯
^lez�_e r�vfk*`u^a`umdjGkKmz��^amu]B`dcfy{j�`u�n`umojpeÛvxg	jp|dcfmo^avxk��°�Ø]*jp|oj�gCvx`o`u^l�_iwjf¢br�vfknmu|dvxi
y»�6k*rpmu^wvxk*`~`q]*vx�_ia�°�	j�gCjG|oy{vx|ue¬jp�¡cf�_mdvfe�cfmu^wr�cfiail���
ä �_} # �ã� å�P�_|«c�i:cfiajp|umd`1ez�*`umh�	jN^ak6]_^a�_^lmdjp�B�	jpiav���� �&� y{j�jpm¬� ç � c�k*�´�K�´c]_^aªx]*jG|
g6|o^wvf|o^amÌ����^ak*�6`u]*j�cf|Pvx| ç ²b� �°cfiwjG|omW��Ýf�[� ���_� # �G�
ä �_} # �ð� å\~}3�:�1ez�_`um7g_|djG��jGknm�¢6cf`7e��*rd]�cf`bgCv�`u`u^l�_iwjf¢�e�cfk_jp�_�xjp|o^lk*ª�cx�6�K^w`uvx|o^aj�`b�	jp^ak_ª
^a`o`q�*j��>y{vx|¶g_i»c�k_k*j���rGiwv�`uj§`ojpg*cf|«cfmu^wvxkå�ácfg_g_|ovScxrd]*jp`¡movBg*cf|«cfiliwjGi(|o�6kn�3ct�n`«�
��Ýf�[�ð�K���G�

ä �_}+� å\~}3�:�Ue��*`umÆk*vfmÆrp|ojtcfmoj¬k*jtc�|Æe�^a`o`ojp`¶�Ö|oj�`q�_iamz^lkBc ]�cxÙ�cf|d�6vx�*`ziwjG��jGi�vxy~��jG|omo^artcfi
`ujpg�cf|dcfmo^avxk �Fmu]�cfm<�©vx�_ia�1k_vxm<]�ct��j~vnr�rp�6|o|djp�h]*cx�Æmo]*j~cf^l|drG|«cfy»m¹k*vxm7rtc�|o|o^aj��h\~}3��� �
ä �_}+�[� �vå}©|ov�`o`q^ak*ª�e¬cfk*jG�_��jG|d`�ez�*`qm��Cj7ct��vf^w�_jp��^lyKgCv�`u`u^l�_iwj���Ýf�[�ã� # ¢��[�ã� í ¢��[�ð� í ¢f�[�ð�,�6� �����
ä �_}+�[� � å\3]_j�|ojp�xjp|d`ocfi�vxy�cU�6^w`qg_i»ct�xj��>cx�6�K^w`uvx|o�´ez�*`qm��Cj§j�®nmo|djGe¬jGia�´|«cf|ojB�CÝf�[� æ � ¢�n� æ # � �6¢*�[� # æ[� �[¢��[� #&# �G�
ä �_}+�[�ã� å\~}3�:�µe��*`umÆk*vfmÆ|djp�xjp|o`ojNcfkIcx�6�K^w`uvx|o��^ay~mo]_j�g_^aiavxm���^liaiX]�ct��j°^ak*`q�_ºhrp^wjGkKm
mu^ae�jhmovN|oj�`ug	vxk*��mdvNmu]*j��~���	jpy{vf|dj�mu]*j¬rGiwv�`uj�`qm�g	vx^akKmWvxy~cfg6g_|dvScfrd]��Öy{vx�6|
`uj�rpvxk*�_`�vx|1iwj�`u`«�zvx|Æ^ly(v���kØc�k*�I^lkKmo|o�_�_jp|�cf^l|drp|dcfy»m1cf|oj°`ojpg*cf|«cfmoj��I�n�µiaj�`u`
mu]�cfk � �&� y{jpjpm��xjp|omu^wr�cfiail����]*jGk ��� `oj�rpvxk*�_`~vx|3iwj�`u`Ä|djGe�cf^lk�mdv1rGiwv�`uj�`um�g	vx^lknmvfy<cfg_g6|dvScxrd]��CÝf�n� æ��x�G�

ä �_} í5å\3]*j�`q�[`qmdjGe e��*`um~k*vxm~r�cf�*`uj�vx|PrpvxkKmo|o^l�_�_moj:mdv�c1rpvxkKmo|ovxiaiaj��¶e�c�k*jp�_�xjp|~^akKmov1mojp|q¯
|dcf^ak��

�x�



ä �_} í � �vå\~}3�:�Nez�*`qm/k*vfm/^a`o`u�_jzc��6j�`orpjpk*��cf�6�K^w`ovf|o�¶��]*jGk¦mo]*j�cf^a|orp|dcfy»m~^w`�k*jtc�|(mo]_j
ªf|dvx�_k_����Ýf�[�ã�&�6� � ¢�F´²&cxªxj í ���G�
ä �_} í � � å�/�6�K^w`uvx|o^aj�`:ez�*`qm��Cj�rd]*v�`ojGkU`q�*rd]�mu]�cfm:mu]*j1cf^l|drp|dcfy»m(î6^wªx]Km:g_|ovxs_iaj���^aili¹k*vfm
yÖc�iai¥�	jpiav¸�>mo]_jW`qm«cfk_�*cf|d�¡ªxil^w�_jGg�cfmo]��Ýf�[�ð� # �G�

ä �_}q� å
\~}3�:��ez�*`umXk*vxm3rtcf�_`oj(vf|Är�vfknmu|o^l�_�_mdjPmdvWmo]*jPg_^aiavxm<iwv�`q^ak*ªWr�vfknmu|dvxi	vxy¥mu]*j:c�^a|drG|«cfy»m
��Ýf�[�ã� � �G�
ä �_}q�6� �vå\~}3�:��e��*`um�k*vfmZr�vxehe�c�k*�:e�c�k*jp�_�xjp|o`Zmu]�cfm�`q^wªxk6^as*r�cfkKmoia�P|djp�6�*rpjX`qm«cfilixe¬cf|u¯
ªf^ak*`~vx|�|oj�`u�6iam�^ak¡`qm«cfili¥�Äc�|ok_^lk*ª�`W�CÝf�[�ã�&�6¢_�[�÷���[� � �G�

ä �_} ���5å
\~}3�:�hez�*`qm©k*vfmX^lkKmdjp|uy{jp|ojP��^lmo]�vxmo]*jG|3`ocfy{jpmÌ�S¯�|djpiwcfmdjp�¬`q�[`qmdjGe¬`©vxk¬mu]*j(c�^a|drG|«cfy»m7vf|
rpvxkKmo|o^l�_�_moj�movÆk*vxk6¯¤`ojpg*cf|«cfmu^wvxk[¯¤|djGi»cfmoj���]�cfÙtcf|o�_`��
ä �_} ��� � �vå�ÄmPiwv��!cfiamu^amu�*�_j�`p¢*\~}3���¶ez�*`qmPk_vxm~^akKmdjG|oy{jp|oj���^amo]°mu]*j ç |ovx�_k*�N²b|dvt®n^aeh^amÌ�
��cf|uk_^ak*ª��n�n`qmdjpe ��Ýf�[� æ&�[�ã�S�G�
ä �_} ��� � � å\~}3�:�°ez�_`um~k*vxm�^lknmojp|uy{jp|dj���^lmo]°mo]*j��Ø^lk*�_`u]_jtcf|P�/iajp|umo^ak_ªh�n�n`umdjGe �
ä �_} ��� � � å\3]_jh`q�n`umdjGe ez�*`qmWcfmomojpehg_m:mdv¶|oj��6�*rpjh�P�/`:|dj�ÕS�_^l|o^lk*ª�mo]*j1\~}3�:�c�^a|drG|«cfy»m
movhe¬cf^lknmdcf^ak¬]_^wªx]°�xjp|omu^wr�cfi�|«cfmoj�`�vxy&rpil^aez�¶vf|/�6j�`orpjpkKmt�

ä �_} ���vå\3]*jP�_jp`u^wªfk�vxy	mo]*jPr�vxkKmu|dvxia`3cfk_�¬�6^a`ug_iwc��n`<ez�*`qm©k_vxm3rpvxkKmo|u^a�_�_moj�mdv�`ocfy{jpmÌ�S¯¤rp|o^lmo^artcfi
g_^liwvxm3jp|u|dvx|o`��
ä �_} ��� � �vå\3]_jzvxg	jp|«c�mo^wvfk vxybr�vxkKmo|ovxiw`~^akKmojpk*�_jp� y{vx|P�*`oj��6�_|u^ak*ªhî_^wªx]Km�¢�^lk¦c�iaiZgCvx`o`u^l�_iwj
rpvxez�_^lk�cfmu^wvxk*`Xcfk_�¬`ojpÕS�*jpk*rpj�`p¢_ez�*`umXk*vxm7|oj�`u�6iamX^ak¬c�r�vfk*�6^amu^wvxk1��]*vx`oj(g_|oj�`R¯
jGk*r�j3vx|&rpvxkKmo^lkn�*cfmo^avxk��©vx�_ia���	j©�6jpmo|u^ae�jpkKm«c�inmov/mu]*j©rpvxkKmo^lkn�_j���g	jp|uy{vx|oe¬cfk*rpj
vfy<\~}3���¶vx|~mo]_jW`ocfy{j:�	jp]�ct�K^wvx|PvxyFmo]_j�c�^a|drG|«cfy»m��
ä �_} ��� � � å}3vfknmu|dvxia`�mu]�cfm�cf|dj1k*vxmWk*vx|ue�cfilia�¦cx�fñR�*`qmdj��U^lk�î6^wªx]KmWez�*`umWk*vxm��Cj1|dj�cx�6^lia�
cfr�r�jp`o`q^a�_iajWmov1î6^wªx]Km~rp|ojp� gCjG|d`ovfk_k*jpi��

�Sæ



ä �_} ��� � � å·¤k6y{vx|oe¬cfmo^avxk1ez�*`qm3|djGe�c�^akhvxk¬mu]*j(�[^w`ug6i»ct�zy{vx|3cWeh^ak_^lez�_eâcfe�vx�_kKm3vfyCmo^le¬j
jG��jGk¦^ayZ^am�^a`Äk*vÆiwvxk_ª�jp|�|ojpiwjG�fcfkKmW�CÝf�[� � � ¢��n� � í � � ¢*�[� æ � ¢��[� æ&�[�ð�K�G�
ä �_} ��� �ã� å
\3]_jP�6j�`u^aªxk1vxy�mo]_jÄ�6^w`qg_i»ct�Wez�*`qmbk*vxm<rpvxk_y»�*`uj�mo]*j3g6^aiwvfmd`Ä��Ýf�[�÷�f�_¢K�[�÷��æ[¢S�[� �5�S�G�

� #



± ���U�ò�¤¬ � ���Ø��{�}1�Z}

�¥ÐnÈaÝ�Ý�Ë��GÊÖÈ�Ò�ÉWàZ�dÒK��È6�nË«Ý�Ò�ÉCË:ËªÅKÑxß/àZ�aË:Ò��/Ñ�Ð6Ñ�©�Ñ(�ª�zÑxÉ Ñ(�§�¸ÝGÈaÝPÞSÝ�ËÃ��Ï<È»Ê»ÐnÈ»É¡ÑxÉ�È»É*ÊRËGÉ*ÊZÝ¤à�Ë��GÈ���q�oÑxÊÖÈ�Ò�É4«z�ÄÊ»Ð*Ë��ÄÊ6�«à�Ë«Ý/Ò��©Ð6Ñ�©�Ñ(�ª��ÑxÉ Ñ(�§��Ý�Ë«Ý(ÒK��ÑxÉ Ñ(�§�¸Ý�Ë«ÝPÒ��/Ò�Ê»Ð*Ë��©Ý���ÝGÊRËGß'���aË��xË���àZ�«Òdà�Ë���ÊÖÈ�Ë«Ý�oËv«§�,«��ÄÝ�Ë��GÞO��È»Ê ���G�«Ò�ÞR���NÑxÉ4�°Ý«Ð*Ò�ÞO��� Ñ(� Ý�Òh»GË(à_Ñ(��Ê:Ò��hÑxÉ�È»É*ÊRËGÉ*ÊÄÝ¤à�Ë��GÈ �q�oÑxÊÖÈ�Ò�É4«���ÒK�dË1È»É���tÒK��ßhÑxÊáÈ�Ò�É�Ñ,»GÒ�ÞnÊÄÊ»Ð*ËzÈ6�nËGÉ*ÊÖÈ �ÄËÃ��Ð6Ñ�©�Ñ(�Ã��Ý�ÉCË«ËÃ��Ý�ÊRÒF»GË�Ý¤à�Ë��GÈ �ÄËÃ��Ê{Ð6ÑxÉÏ3Ë�Ð6Ñ(�xË�È»É���� Þà�nËÃ�
Ð*Ë��dËv«
� Ë�Ð6Ñ(�xË��dË¤àZ�«Òv�xÞ��«ËÃ�°ÑxÉ4�°È»É���� Þà�nËÃ�K�©Ï<È»Ê{Ð*Ò�ÞnÊ"�«Ð6ÑxÉO�nË«Ý1ÒK�hËªÅ�ÊÌËGÉ6ÝGÈ�Ò�É6Ý1ËªÅR�«Ë¤à	ÊZ�tÒK��ÉCÒ�Ê�Ñ(�
ÊÖÈ�Ò�É Ñ(���«Ð6ÑxÉO�nË«Ý��CÊ»Ð*Ë���À�ÁpÂç�pÑxÞR� ÊCÊ �dË«Ë/���«ËoÑxÊÌËÃ�f�tÒK�©Ê»Ð*Ës�?ÁVÁë»v�(Ê»Ð*Ët�:Æ��Z®��òÀ©ÒK�¤à�ÒK�uÑxÊÖÈ�Ò�É
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Near Midair Collision (NMAC): Two aircraft come within 100’ vertically with close horizontal proximity.

Maneuver is required to avoid NMAC; pilot does not maneuver aircraft such that NMAC is avoided.

No maneuver is required to avoid NMAC; an untimely maneuver is made that results in an NMAC B

A

FAULT TREE ANALYSIS
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Maneuver is required to avoid NMAC; pilot does not maneuver aircraft such that NMAC is avoided.A

Controller instructions (if any) do not lead pilot to maneuver aircraft so as to avoid NMAC.

Controller does not issue any instruction. A1

Controller instructions (if any) do not lead pilot to maneuver aircraft so as to avoid NMAC.

Controller does not issue any instruction. A1

<Controller issues an instruction that the pilot does not receive.>

<Controller issues an instruction that the pilot may receive but does not follow.>

<Controller issues an instruction that does not avoid the NMAC.>

Pilot does not maneuver the aircraft so as to avoid the NMAC based on his perception (if any) of the conflict.

Pilot does not maneuver aircraft so as to avoid NMAC based on his own evaluation

Pilot does not realize there is a conflict.

Pilot realizes there is a conflict but does not maneuver aircraft to avoid the NMAC.

Pilot does not avoid NMAC by the use of a TCAS resolution advisory.

TCAS does not display a resolution advisory.

TCAS displays a resolution advisory that the pilot does not follow.

TCAS displays a resolution advisory that will not avoid the NMAC.

TCAS displays a resolution advisory but not in time to avoid NMAC.

A2

A3

A4

A5

A6

A7

<Pilot realizes there is a conflict but cannot avoid it due to aircraft system failure.>

Pilot does not maneuver aircraft so as to avoid NMAC based on his own evaluation

Pilot does not realize there is a conflict.

Pilot realizes there is a conflict but does not maneuver aircraft to avoid the NMAC.

Pilot does not avoid NMAC by the use of a TCAS resolution advisory.

TCAS does not display a resolution advisory.

TCAS displays a resolution advisory that the pilot does not follow.

TCAS displays a resolution advisory that will not avoid the NMAC.

TCAS displays a resolution advisory but not in time to avoid NMAC.

A2

A3

A4

A5

A6

A7

<Pilot realizes there is a conflict but cannot avoid it due to aircraft system failure.>
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A1 Controller does not issue any instruction

80

85

90

95

100

105

110

115

120

125

Controller does not perceive the conflict.

<Controller perceives the conflict, but cannot devise a resolution advisory.>

<Controller perceives the conflict and may be able to devise a resolution advisory,
but does not have the time.>

No conflict alert is displayed.

[Threat is non-transponder aircraft.]
<Computer systems fail.>

<Controller believes conflict alert is a false alarm.>

<Controller does not perceive the conflict from his flight information.>

Conflict alert does not cause controller to perceive conflict.

<Encounter is beyond conflict alert capabilities.>
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Pilot does not realize there is a conflict.

Pilot does not realize there is a conflict (by visual "see and avoid) unaided by TCAS.

<Visual conditions inadequate>

<Crew is relying on TCAS to identify potential threats.

<Crew is preoccupied.>

<Crew may be looking but the threat is not in view.>

<Crew does not perceive the traffic advisory>

<Crew does not perceive the conflict the traffic advisory indicates.>

TCAS does not display a traffic advisory.

<Pilot does not perceive that there is a conflict from monitoring voice communications.>

Pilot does not realize that there is a conflict from a TCAS traffic advisory.

Crew is not looking for the threat.

A2

A8

<Crew sees the threat but does not perceive that there is a conflict.>

130

135

140

145

150

155

160

165

170

175

180

185

OP.7
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Pilot realizes there is a conflict but does not maneuver aircraft as to avoid the NMAC.

Pilot cannot select a maneuver.

Pilot does not make a maneuver in time to avoid NMAC.

<Has not visually acquired the threat.>

<Selects and executes a maneuver too late.>

[Inadequate visual conditions (not bright daylight.)]

Pilot takes an action that does not avoid NMAC.

<Pilot did not avoid NMAC because he visualized the situation incorrectly.>

<Pilot did not avoid NMAC because he misinterpreted voice communications.>

Pilot did not avoid NMAC because of information provided on the TA display.

A3

190

195

200

210

205

215

220

225

230

OP.10

(Extended development of this fault was not done by MITRE
as it was judged to be a human factors-dependent fault.)
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1.23.1

TCAS does not display a resolution advisory.

TCAS unit is not providing RAs.

<Self-monitor shuts down TCAS unit.>

Sensitivity level set such that no RAs are displayed.

<Own altitude less than 500 feet AGL.>

No RA inputs are provided to the display.

No RA is generated by the logic.

<Processor/display connectors fail.>

<Undetected logic design flaw.>

<Logic is coded incorrectly.>

<Processing hardware failure.>

Inputs do not satisfy RA criteria.

Surveillance does not pass adequate track to the logic.

[Threat is non-Mode C aircraft.]

<Surveillance failure.>

<Surveillance error causes incorrect range/range rate to be calculated.>

Altitude errors put threat on ground.

<Uneven terrain.>

<Intruder altitude error.>

<Own Mode C altitude error.>

<Own radar altimeter error.>

<Own altitude error.>

<Intruder altitude error.>

Surveillance puts threat outside corrective RA position.

Altitude reports put threat outside corrective RA position.

Altitude errors put threat in non-threat position.

<Display is preempted by other functions.>

<Display hardware fails.>

<Intruder maneuver causes logic to delay RA beyond CPA.>

A4

235

240

245

250

260

255

265

270

275

280

285

290

295

300

305

310

320

315

360

370

325

330

335

340

345

350

355

365

375

380

L.5

<Pilot selects sensitivity level less than 4 manually.>

<Mode S uplink selects sensitivity level less than 4.>

SC4.8 2.22

2.19

1.23.1

1.23.1

2.35SC4.2

1.23.1

1.23.1
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<Intruder acceleration exceeds that expected.>

<Intruder was perceived to be maneuvering.>

TCAS displays an RA but not in time to avoid NMAC.

RA is delayed beyond time when maneuver can avoid NMAC.

<Noisy surveillance data.>

<Stuck Mode C bit.>

<Own aircraft was in a conflict when TCAS enabled to issue RAs>

<TCAS was just turned on in any 25 second period.>

<Mode S ground station enables RAs.>

TCAS enabled to issue RAs.

Conflict was created late.

<Own aircraft’s motion created the conflict.>

<Intruder aircraft’s motion created the conflict.>

AND

<Pilot switches sensitivity level to enable RAs.>

AND

Altitude credibility tests rejected reports.

Low firmness delays RA.

TCAS acquired track in the midst of a conflict.

TCAS acquires track late.

<Intruder transponder just turned on.>

<Interference-limiting feature previously eliminated threat.>

<Intruder motion not within limits expected by Mode S surveillance.>

<Surveillance acquired late.>

<Aircraft previously judged "on ground" is now judged "in air.">

<Own altitude increases to the point where RAs are enabled.>

A5

TCAS was enabled to issue resolution advisories in the midst of the conflict.

<Own aircraft in a conflict when TCAS acquired track>

385

390

395

400

405

410

415

420

425

430

435

440

445

450

455

460

465

470

475

480

490

485

495

500

505

2.35, 2.36.3

L.8

2.51, 2.71.3, 2.71.4

SC4.2
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TCAS displays a resolution advisory that the pilot does not follow.

Crew does not perceive RA alarm.

<Pilot cannot clear his airspace due to visibility (IMC, glaring sun, ...)>

Pilot does not execute the RA at all.

<Pilot can clear his airspace (good VMC) but is unable>

<Inadequate alarm design.>

<Crew is preoccupied.>

<Crew does not believe RA is correct.>

Pilot must clear his airspace before maneuvering, but cannot.

Pilot executes the RA but inadequately.

<Pilot stops before RA is removed.>

<Pilot continues beyond point RA is removed.>

<Pilot delays execution beyond time allowed.>

A6

510

515

520

525

530

535

540

545

550

555

560

565

1.4 to 1.14 2.75, 2.76

OP.10

OP.1

OP.2

OP.10

OP.4, OP.10
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[Threat is TCAS equipped.]

<Threat generates an incorrect RA.>

TCAS receives (via coordination link) an incorrect RA complement.

<TCAS is not shut down by self-monitor or sensitivity level>

<TCAS generates for display a resolution advisory that will not avoid the NMAC.>

Own TCAS generates an incorrect RA.

RA is removed before aircraft is out of NMAC

<RA is given with incorrect sense and removed before altitude crossing +100’>

<RA is given with correct sense and removed before aircraft is out of NMAC.>

TCAS displays a resolution advisory that does not avoid the NMAC.A7

570

575

580

585

590

600

595

605

615

610

<Standard vertical rate is insufficient to achieve 100’ separation.>
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1.23.1

Sensitivity level set such that no TAs are provided.

[Pilot sets sensitivity level manually.]

<Self-monitor shuts down TCAS unit.>

No TA inputs are provided to the display.

No traffic advisory is generated by the logic.

Surveillance does not provide a track that passes range test.

Surveillance does not pass adequate track  to the logic.

<Threat is non-Mode C aircraft.>

<Surveillance failure.>

<Surveillance fault causes incorrect range/range rate to be calculated.>

Altitude reporting causes threat not to be judged a threat.

[Threat is altitude-encoding aircraft]

Threat is judged not to be a threat by altitude tests.

<Undetected logic design flaw.>

<Logic is coded incorrectly.>

<Processing hardware fails.>

Display limitation prevents display of threat

[Mode S ground sensor sets sensitivity level.]

<Threat is judged to be on ground.>

<Processor/display connectors fail.>

<Multiple threats cause this one to be eliminated.>

<Intruder overlaps own-aircraft symbol.>

<Other function preempts display.>

<Display hardware fails.>

TCAS does not display a traffic advisory.A8

Inputs do not satisfy threat criteria

TCAS unit is not providing traffic advisories.620

625

630

635

640

645

650

655

660

665

670

675

680

685

690

695

700

705

710

715

725

720

730

740

735

745

750

<Threat is judged to pass with greater than ZTHR separation.>

SC4.8 2.22

1.23.1
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No maneuver is required to avoid NMAC; an untimely maneuver is made that results in an NMAC.

Own aircraft makes an untimely maneuver.

Pilot maneuvers aircraft because of instruction provided to him.

Pilot maneuvers aircraft because of his own evaluation of the situation.

Pilot is issued an instruction that will lead to NMAC.

Pilot follows the instruction because he does not see it will lead to an NMAC.

Pilot evaluates the situation and selects an untimely maneuver.

TCAS traffic advisory (if any) does not show the maneuver is incorrect. B4

Controller does not transmit a corrective instruction.

No system independent of the pilot corrects own aircraft’s maneuver before the NMAC occurs.

TCAS does not display a resolution advisory that corrects.

TCAS displays a resolution advisory but not in time to avoid NMAC.

TCAS displays a resolution advisory that the pilot does not follow.

TCAS displays a resolution advisory that will not avoid the NMAC.

TCAS displays a resolution advisory that would avoid NMAC except the threat maneuvers.

TCAS does not issue an "Advisory Not OK."

TCAS does not display a resolution advisory.

B

B6

A7

B1

B2

B3

B5

A4

A5

A6

755

760

770

765

775

780

785

790

795

800

805

815

825

830

810

820

(This branch was not completed in the MITRE fault tree.)
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2.67

B1 Pilot is issued an instruction that will lead to NMAC.

<Incorrect instruction is transmitted by Controller>

TCAS displays an RA that will lead to NMAC.

<TCAS is not shut down by self monitor or sensitivity level>

TCAS generates for display an RA that will lead to NMAC.

Altitude error causes wrong sense RA that leads to NMAC.

<Wrong sense RA is chosen>

Pilot stops following RA within 100 feet of threat

before it is removed.>

<RA is removed before NMAC; pilots follows it until within 100’ of threat.>

<RA is removed after altitude crossing; pilot stops following it within 100’ of threat,

<C-bit error causes incorrect RA to be generated.>

<RA based on apparent trajectory is thwarted by intruder maneuver>

False track causes spurious RA, which leads to NMAC with real aircraft.

<Spurious RA leads to NMAC with real aircraft.>

<False track causes spurious RA>

<RA is removed within 100 feet of threat due to altimetry error.>

835

840

845

850

855

860

865

870

875

880

885

890

895

905

900

OP.10

1.23.1

2.57.5
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Pilot follows the instruction because he does not see it will lead to an NMAC.

Visual acquisition does not show the instruction is incorrect.

Pilot does not visually acquire other aircraft.

Pilot doesn’t acquire visually without TCAS aid.

[No TA is displayed.]

<Pilot doesn’t acquire other aircraft unaided>

Pilot doesn’t acquire visually with TCAS aid.

[TA is displayed.]

<Pilot doesn’t acquire other aircraft aided by TCAS>

<Pilot acquires other aircraft but does not take corrective action.>

<Voice communications monitored do not show the instruction is incorrect.>

No traffic advisory is being displayed.

TCAS TA display does not show the instruction is incorrect.

[No aircraft is currently a threat.]

Aircraft that should be judged a threat is not displayed.

<Aircraft is a threat.>

Aircraft that is a threat is not displayed. 

<Pilot does not use his TCAS display to check whether the instruction is correct.>

Threat and proximity (if any) advisory does not show the instruction is incorrect.

<TCAS displays a threat advisory>

<Pilot does not realize that the display shows the instruction is incorrect.>

Threat and proximity advisory shown does not show the instruction incorrect.

TCAS is not displaying a preventive RA against the maneuver.

A8

B7

B2

A4

910

915

920

925

930

935

940

945

950

955

960

965

975

980

985

990

970

995

1000

1005

1010

1015
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Pilot evaluates the situation and selects an untimely maneuver.

<Pilot maneuvers for reasons other than separation assurance.>

<Pilot perceives conflict from non-TCAS source and maneuvers into NMAC.>

TCAS provides a TA indicating a conflict that the pilot uses to maneuver into NMAC.

<Pilot decides to maneuver based on a TCAS TA only>

Pilot maneuvers off non-NMAC trajectory for separation assurance.

<TCAS displays a traffic advisory.>

Pilot selects an inappropriate maneuver based on TCAS TA display.

B3

1020

1025

1035

1040

1050

1055

1045

(This branch was not further expanded by MITRE as it was judged 

OP.9

to be a human factors-dependent fault.)
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[No aircraft is current a threat.]

Aircraft that is a threat is not displayed.

Traffic advisory being displayed does not show the instruction is incorrect.

<TCAS displays a traffic advisory.>

<Pilot does not see that the display shows the instruction is incorrect.>

<Aircraft is currently a threat.>

Traffic advisory displayed does not show the instruction is incorrect.

<Pilot does not use his TA display to check whether the instruction is correct.>

No traffic advisory is being displayed.

Aircraft that is a threat is not displayed.

TCAS traffic advisory (if any) does not show the maneuver is incorrect.B4

A1

B7

1060

1065

1070

1075

1080

1085

1090

1095

1100

1105
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B5 Controller does not transmit a corrective instruction.

<Controller does not see conflict and generate an instruction.>

<Controller believes the conflict alert displayed is a false alarm.>

<Not enough time for conflict alert to perceive conflict and generate alert.>

[Newly created threat is a non-transponder aircraft.]

No conflict alert is displayed to the controller.

Conflict alert does not cause controller to see conflict and generate a resolution

1110

1115

1120

1140

1125

1130

1135

<Other conflict alert fault.>
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2.2.2

TCAS issues an RA that would avoid NMAC except the threat maneuvers.

Threat maneuvers after RA is issued and neither the pilot nor TCAS corrects.

Neither the pilot nor TCAS recognizes the situation and corrects.

Pilot does not recognize the situation.

Other aircraft (different than threat) involved in NMAC.

<Threat maneuvers sufficient to counter RA>

<IMC (if RAs allowed in IMC)>

Does not see it (visual).

<Assumes RA OK>

<Cannot acquire threat.>

Does not see it from TA display.

<Not monitoring the display.>

<Display does not show it.>

<Cannot tell that display shows it.>

Pilot becomes aware of the situation but cannot correct 

TCAS does not tell pilot that advisory is not adequate.

<TCAS does not issue "Advisory Not OK">

<Pilot fails to perceive alarm.>

<Not enough time to maneuver.>

<Cannot devise a maneuver.>

B6

1145

1155

1160

1165

1170

1175

1180

1185

1190

1205

1150

1195

1200

1210

1215

1235

1230

1225

1220

2.36, 2.38
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2.51

1.23.1
1.23.1

1.23.1

Traffic and proximity advisories do not show the  instruction is incorrect.

TCAS did not display the proximate aircraft own will maneuver into.

No proximity inputs are provided to the display.

No TA is displayed.

<No TA should be displayed.>

<No TA is displayed when one should be>

TA is displayed but proximate aircraft is not.

<No proximity advisory should be displayed.>

Proximity advisory should be displayed but is not.

Inputs do not satisfy proximity advisory criteria.

Surveillance does not pass a track to the logic that is within proximity range.

Surveillance does not pass adequate track to logic.

<Threat is non-Mode C aircraft>
<Surveillance failure.>

<Surveillance provides incorrect range.>
Altitude reports pass a relative altitude that does not satisfy proximity criterion.

<Processing hardware fails.>
<Proximate aircraft overlaps own aircraft symbol.>
<Multiple aircraft cause this one to be eliminated.>

<Threat is judged "on the ground.">
<Threat is judged to be 1200’ away vertically.>

AND
[Threat is Mode C aircraft
Threat is judged not proximate

<Undetected logic design flaw.>
<Logic is coded incorrectly.>
<Processing hardware fails.>

Displays show the proximate aircraft but in the wrong location.

<Displays its bearing incorrectly.>

<Displays its range incorrectly.>

<Displays its relative altitude incorrectly.>

Display limitation prevents display of the proximate aircraft.

<Display hardware failure.

B7

A8

1240

1245

1250

1255

1260

1265

1270

1275

1280

1285

1290

1295

1300

1310

1315

1320

1325

1330

1335

1340

1345

1350

1355

1360

1365

1370

1375

1380

1385

1390

1305

SC4.8 2.22
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�ÔÓ¸Õ'ÖØ×1ÙaÚ�Û�Ü6Ú�Ö¸Õf¢�Ý�Þ�ß�à¥á�Õ'Ú�ÙâÜ<ã�Ùâä+×1åµåaæÈç�Ú�×1Ö¸è�é�Ùµç�è&ÙaÖ<ç�Õ'Ú�Ú�Ü�ê�×	ç�ÙâÜ1Ö¥è�Ùµê6ÖP×1åµè+ëzÝ�Ó¸Õ'è�ÕrÙµÖ�ì
ç�Õ�Ú�Ú�Ü�ê�×1ç�ÙâÜ6Ö¸è�×1Ú�Õ&Ú�Õ+ä'Õ'Ùaí�Õ+ãÈÛ"æ�ß\ÙµÚ*Ý�Ú�×1î�ä7Þ�Ü6Ö"ç�Ú�Ü6å�ï\×6ã¸×1Ú*ð�Õ4×6ä'Ü6ÖÄà<æ<è�ç�Õ'éòñ�ßtÝ�Þ*ï&ð*àJó
Ü6Ú���Ü<ãJÕ¥à ×1åµç�Ùµç�ôJãJÕ�Ú�Õ�á�Ü6Ú�ç�ÙaÖ¸êªç�Ú>×1ÖJè�á�Ü6Ö¸ãJÕ�Ú�è+ëÊõeÖöÚ�Õ'áJåaæ¿ç�Üªç�Ó¸Õ�ÙµÖ"ç�Õ�Ú�Ú�Ü6ê�×1ç�ÙµÜ6Ö¸èp¢0ç�ÓJÕ
ç�Ú�×1Ö¸è(á�Ü6ÖJãJÕ'Ú�ç�Ú>×1ÖJè�é�Ùµç�èH×�è(Ùâê6ÖP×	å?ç�ÓP×1ç8Ú�Õ'á�Ü6Ú�ç�èHÙaç�è�×	åµç�Ùaç�ô¸ã�Õ6ë$Ý�Þ�ßhàxä+Ü1é2áJô�ç�Õ+è$ç�Ó¸Õ0Ú>×1Ö¸ê6Õ
Ü6÷�ç�ÓJÕ7ÙaÖ"ç�Ú�ôJã�ÙµÖ¸êx×1ÙµÚ�ä'Ú>×	÷{ç�Û"æ�ô¸è(ÙµÖ¸êrç�ÓJÕ�Ú�Ü6ôJÖJã?ìeç�Ú�ÙµáÈç�Ùµé2Õ&Û�Õ'çjø0Õ+Õ�ÖÄç�ÓJÕ�ç�Ú>×	Ö¸è�é�Ùâè�è�ÙâÜ1ÖÈÜ6÷
ç�ÓJÕ7ÙaÖ"ç�Õ'Ú�Ú�Ü�ê�×1ç�ÙµÜ6Ö�×1Ö¸ãÈç�ÓJÕ7Ú�Õ+ä'Õ'Ùµá�ç&Ü1÷Hç�Ó¸ÕhÚ�Õ'á�åµæ�ë

ß&åaç�Ùµç�ô¸ãJÕf¢�×1åµç�Ùµç�ôJãJÕuÚ>×	ç�Õx¢RÚ�×1Ö¸ê�Õf¢H×	Ö¸ãÆÚ>×1Ö¸ê6Õ.Ú�×1ç�Õ.×	Ú�Õ.ãJÕ'ç�Õ'Ú�é2ÙaÖ¸Õ+ãÆÛ"æ¥ç�Ú�×6ä�ù"ÙµÖ¸ê¡ç�ÓJÕ
Ú�Õ�áJåµæÄÙµÖJ÷MÜ6Ú�é�×	ç�ÙâÜ1ÖRërÝ�Ó¸Õ'è�Õ�ãJ×1ç>×6¢Rç�Ü�ê�Õ'ç�Ó¸Õ'Ú7øiÙaç�Óªç�Ó¸Õ.ä'ô�Ú�Ú�Õ�Ö"çxÝ�Þ�ß�àªè�Õ�Ö¸è�Ùaç�Ùaí<Ùaçjæ¥åâÕ�í�Õ�å
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øiÓ¸Õ�ç�Ó¸Õ�Ú�ç�Ó¸ÕÈÙµÖ"ç�Ú�ô¸ã�ÙaÖ¸êÆ×1ÙaÚ�ä'Ú�×1÷{çxÙµèr×¥ç�ÓJÚ�Õ4×1ç+ëüût×6ä�ÓËç�ÓJÚ�Õ4×1ç�×1ÙaÚ�ä�Ú>×1÷{çqÙâèxáJÚ�Ü?ä'Õ+è�è�Õ+ãÃÙµÖ�ì
ã�Ùaí<Ùµã�ôP×1åaåµæ�ç�Ü�á�Õ�Ú�é�Ùµç7è�Õ�åâÕ'ä'ç�ÙµÜ6ÖüÜ1÷�ç�ÓJÕ�é�ÙµÖJÙaéxôJéýè�×1÷MÕ.Ú�Õ'è�Ü6åaôJç�ÙµÜ6ÖÎ×6ã�í"Ùâè�Ü6Ú�æÆÛP×1è�Õ+ãØÜ6Ö
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è�Õ�Ö"ç�è\×qá�Ü6ç�Õ�Ö<ç�Ù{×1å�ä+Ü6åaåµÙµè�ÙâÜ1Ö2Ü1Ú*Ö¸Õ4×	Ú�ìeé�Ùâè�è�Õ�Ö¸ä+Ü6ô�Ö<ç�Õ'Ú�¢PÝ�Þ�ßhà�ãJÕ'ç�Õ'Ú�é2ÙaÖ¸Õ+è�ç�Ó¸Õh×1á�áJÚ�Ü6á�Ú�Ùaì
×1ç�Õ�í6Õ'Ú�ç�Ùâä+×1åté�×1ÖJÕ'ôJí6Õ'Úuç�ÓP×1ç7øiÙµåaåtÕ'Ö¸è(ôJÚ�Õ�ç�Ó¸Õ�è�×	÷MÕ2è�Õ'áP×1Ú�×1ç�ÙµÜ6ÖüÜ1÷�ç�ÓJÕ�Ý�Þ�ß�àØ×1ÙµÚ�ä'Ú�×1÷{ç4ë
Ý�Ó¸Õr×	áJáJÚ�Ü1áJÚ�Ùâ×1ç�Õ7é�×	Ö¸Õ'ôJí6Õ'Ú&Ùâè�Ü1Ö¸Õqç�ÓP×1ç�Õ�Ö¸è�ô�Ú�Õ+è�×6ãJÕ+þ�ôP×	ç�Õuí6Õ'Ú�ç�Ùâä+×1å8è�Õ'áP×	Ú>×1ç�ÙâÜ6Ö¥øiÓ�ÙµåâÕ
ä4×	ô¸è�ÙaÖ¸êrç�Ó¸ÕhåâÕ+×6è�ç\ãJÕ�í"Ù{×1ç�ÙâÜ6Ö¡Ü6÷$ç�ÓJÕqÝ�Þ�ß�à�×1ÙaÚ�ä�Ú>×1÷{ç*÷{Ú�Ü6é Ùaç�èiä�ôJÚ�Ú�Õ'Ö"ç&í6Õ'Ú�ç�Ùâä+×1åRÚ>×	ç�Õ6ë
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Ú�Õ'è�Ü6åaôJç�ÙµÜ6ÖÈ×1ã�í"Ùâè�Ü1Ú�ÙâÕ'è�¢?×uä+Ü<Ü6Ú�ã�ÙµÖP×	ç�ÙâÜ1Ö2áJÚ�Ü?ä'Õ+ã�ô�Ú�Õ�í"Ù{×7ç�Ó¸Õh×	ÙµÚ�ì,ç�Ü1ìj×1ÙµÚ7��Ü?ã�Õ7à2ã¸×1ç�×qåµÙaÖJù
Ùâèhá�Õ'Ú�÷MÜ6Ú�é2Õ+ãÉÛ�Õ�÷MÜ6Ú�Õ.ã�Ùµè�áJåâ×4æ<ÙaÖ¸êÈç�Ó¸Õ2×6ã�í"Ùµè�Ü6Ú�æÆç�Ü¡ç�Ó¸ÕráJÙaåâÜ6ç+ë2Ý�Ó�Ùâè7áJÚ�Ü<ä+Õ'ã�ôJÚ�Õ2×6è�è�ôJÚ�Õ+è
ç�Ó¸×1çiç�Ó¸Õz×1ÙaÚ�ä�Ú>×1÷{ç*Ú�Õ+è�Ü6åµôJç�ÙâÜ6Ö�×6ã?í<Ùµè�Ü6Ú�ÙâÕ'è�×1Ú�Õ7ä+Ü1é2áP×	ç�ÙµÛ�åâÕ6ë

Ý�ø�Ü¡ä+×1ç�Õ'ê�Ü6Ú�ÙµÕ+è&Ü6÷ � ¶>´�½�� ¼ »�³,½	¹ü·�����³µ´�½ � ³,¶>´�ä+×1ÖÆÛ�Õxã�Ùâè(áJå{×4æ6Õ+ã¥ç�Ü2ç�Ó¸Õuá�ÙµåâÜ1ç	�hñ�
�ó�>½ ���
� ¶���»�³��6¶�·�����³µ´�½ � ³,¶>´&ã�ÙaÚ�Õ'ä'ç7ç�Ó¸Õxá�ÙµåâÜ1ç�ç�Ü¡ãJÕ�í<Ùâ×1ç�Õr÷{Ú�Ü6éýç�Ó¸Õ.ä'ôJÚ�Ú�Õ'Ö"ç��JÙâê1Ó<ç�áP×1ç�Óöñ�Ù,ëvÕ1ël¢�ç�Ü
×1åaç�Õ'Útç�Ó¸Õ&í6Õ'Ú�ç�Ùâä+×1å�è(á�Õ'Õ+ã�Ü1÷�ç�Ó¸Õ�×1ÙµÚ�ä'Ú�×1÷{çtç�ÜuÕ�Ö¸è�ô�Ú�Õ�è�×1÷MÕ&è�Õ'áP×	Ú>×1ç�ÙâÜ6Ö2÷{Ú�Ü6é Ö¸Õ+×1Ú�Û"æ�ç�Ú�×1î�ä
ÙµÖªç�ÓJÕ2í�Õ�Ú�ç�Ùâä4×	åyá�å{×1Ö¸Õ�ñ�Õ1ëvê�ël¢�L��HO��]Q�����K����üøiÓ¸Õ�Ö¿ç�Ó¸Õ2×1ÙµÚ�ä'Ú�×1÷{ç7Ùâè7ä'åaÙµéxÛJÙaÖ¸ê"ó�D8×1ÖJãÁñ! 6ó
¾ � ¶"�6¶�¹¸»�³��6¶r·�����³µ´�½ � ³,¶>´�Ú�Õ'þ"ô�ÙµÚ�ÙaÖ¸ê�Ö¸Ü�Ùaé2é2Õ+ã�Ùâ×1ç�Õz×6ä�ç�ÙµÜ6ÖÆÛJôJç�ø�×1Ú�ÖJÙµÖ¸ê�ç�Ó¸Õrä'Ú�Õ'øBÖ¸Ü6ç�ç�Ü
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Ý�Ó¸Õu» � ·+*,�7·�����³µ´�½ � ³,¶>´sã?Ùâè�á�å{×4æ�Õ'ã2ç�Üzç�Ó¸Õ�áJÙaåâÜ6çtãJÕ'è�ä�Ú�ÙµÛ�Õ&ç�Ó¸Õ&á�Ü�è(Ùµç�ÙµÜ6Ö¸èsÜ6÷�áJÚ�Ü4ÿ<Ùµé�×1ç�Õ
×1ÙaÚ�ä'Ú�×1÷{çRç�Ó¸×1ç$×1Ú�Õf¢1Ü1ÚHä'Ü6ôJåµã7Û�Õ+ä'Ü6é2Õx¢	ä+Ü6åaåµÙâè(ÙâÜ6Ö�ç�ÓJÚ�Õ4×1ç�è+ë�Ý�ÓJÕ0ã�Ùµè�áJåâ×4æhÜ6÷<ç�Ú>×	î2äy×6ã?í<Ùµè�Ü6Ú�ÙâÕ'è
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×1åµÕ'Ú�ç�è�ç�Ó¸Õ.��Ùâê6Ó"ç2ä'Ú�Õ�ø±ç�ÜØç�Ó¸Õ�á�Ú�Õ+è�Õ'Ö¸ä'Õ¥Ü6÷�ç�ÓJÚ�Õ+×1ç�èp¢iÜ6Ú�á�Ü6ç�Õ'Ö"ç�Ùâ×1åiç�ÓJÚ�Õ4×1ç�è�¢\×1Ö¸ãËé�×4æ
Ùµé�áJÚ�Ü�í6Õ�ç�Ó¸Õz×1Û�ÙµåµÙaçjæ�Ü1÷Hç�Ó¸Õ7ä'Ú�Õ�ø ç�ÜrÚ�Õ+è�á�Ü6Ö¸ã¡ç�Ü.è(ôJÛ¸è�Õ'þ�ô¸Õ'Ö"ç�Ú�Õ+è�Ü1åµôJç�ÙâÜ6Ö�×6ã?í<Ùµè�Ü6Ú�ÙâÕ'è+ëtõeÖ
×6ãJã?Ùµç�ÙµÜ6Ö�¢6ç�Ú>×1î�ä�×6ã?í<Ùµè�Ü6Ú�ÙâÕ'è�é�×4æuÙaé2á�Ú�Ü�í�Õ*ç�Ó¸Õ\×1ÛJÙµåaÙµçjæzÜ6÷Uç�Ó¸Õ/��Ùâê6Ó"çtä'Ú�Õ'ø ç�Üz×6ä+þ�ôJÙaÚ�Õiç�ÓJÕ
ç�Ú�×1î�ähí<Ùµè�ôP×	åµåµæ6ë

Ý�Þ�ßhàÈÓP×6è*ç�ÓJÕhä4×1áP×1ä'Ùµçjæ�ç�Ürä+Ü1é2éxô�ÖJÙâä+×1ç�Õ�øiÙaç�Ó¡ç�ÓJÕhê6Ú�Ü6ô�Ö¸ã?ìeÛ¸×6è�Õ'ãÄ×1ÙaÚ*ç�Ú�×1î�ähä+Ü6Ö?ì
ç�Ú�Ü6å7è�æ<è(ç�Õ'é øiÓ¸Õ�Ö~× ê1Ú�Ü6ôJÖJã?ìeÛP×1è�Õ+ãM��Ü<ãJÕüàÔè�Õ�Ö¸è�Ü1Ú¥Õ+þ�ôJÙaáJá�Õ+ãÂøiÙaç�ÓÂç�Ó¸ÕÉÖ¸Õ+ä'Õ+è�è�×1Ú�æ
ä+Ü1é2áJåµÕ'é2Õ'Ö"ç>×	Ú�æu÷MÕ+×1ç�ô�Ú�Õ+èsÓP×1ètÛ�Õ+Õ�Ö2ÙaÖ¸è�ç�×1åµåµÕ+ã�ëHÝ�Þ�ßhà.ä4×1Ö�áJÚ�Ü�í"ÙµãJÕ*ç�Ó¸Õ/��Ü<ãJÕ&àrê6Ú�Ü6ô�Ö¸ã
è�æ<è(ç�Õ'é øiÙaç�Ó�ç�Ó¸Õ�Ú�Õ'è�Ü6åaôJç�ÙµÜ6Ö2×6ã�í"Ùâè�Ü6Ú�ÙµÕ+è�ç�Ó¸×1ç0×1Ú�Õ\ã�Ùâè(áJå{×4æ6Õ+ã.ç�Ü7ç�Ó¸Õ�áJÙµåµÜ6ç4ëHÝ�Ó¸Õ'è�Õ&Ú�Õ+è�Ü6åµô�ì
ç�ÙµÜ6Ö2×6ã�í"Ùâè�Ü6Ú�ÙµÕ+èté�×4æxÛ�Õ\ã�Ùâè(áJå{×4æ�Õ'ã�ç�Üqç�Ó¸Õ�×	ÙµÚsç�Ú�×1î�ä&ä'Ü6Ö"ç�Ú�Ü6åµåµÕ'ÚsÙµ÷�ãJÕ'è�ÙµÚ�Õ+ã�ësõeÖ�×6ãJã�Ùaç�ÙµÜ6Ö�¢
×1ÙaÚ�Û�Ü6Ú�Ö¸Õ¡Ý�Þ�ß�à Õ+þ�ôJÙaáJé2Õ'Ö"ç�ä4×1Ö Ú�Õ+ä'Õ'Ùaí�Õ�è�Õ'ÖJè�Ùµç�Ùµí"Ùµçjæ�ì,åâÕ'í6Õ'å\ä+Ü1é2é�×1Ö¸ãJèx÷{Ú�Ü6é ê6Ú�Ü6ôJÖ¸ã<ì
ÛP×6è�Õ+ã¡��Ü<ãJÕ�à2è�Õ�Ö¸è�Ü1Ú�è+ë\ñ�Ý$ÜxãJ×1ç�Õf¢?è(ô¸ä�Ó¡ê6Ú�Ü1ôJÖ¸ã?ì,ÛP×6è�Õ'ã�÷�×6ä�ÙµåµÙaç�ÙµÕ+è�ÓP×4í�Õ&Ö¸Ü6çyÛ�Õ'Õ'ÖÈô¸è�Õ+ã�ë�ó

021



3 4 5 § §7698qÐ2¨Î© 4 ÒÂ© ¯ ÒW¬±¨ª¬BÐ:8

;HÙµê6ôJÚ�Õ< ?ë=
7è�Ó¸Ü�ø�è�ç�Ó¸ÕzÝ�Þ�ßhà¡õ�õ0è�æ<è�ç�Õ'é®ä+Ü1é2á�Ü6Ö¸Õ�Ö<ç�è+ë
>�?)@BADC$EGFIHKJ.CLHM?ONQPSRT?OUWV�XYNBAZU�[ Ý�ÓJÙâèÈáP×	Ö¸Õ'åzè�Õ�åâÕ'ä'ç�è�×1Ö¸ã�ä'Ü6Ö"ç�Ú�Ü1åâè�×1åµåhÝ�Þ�ßhà
Õ'åµÕ'é2Õ'Ö"ç�è\ÙµÖ¸ä�åµô¸ã?ÙµÖ¸êrç�ÓJÕrà<ôJÚ�í�Õ�Ùµåµåâ×1Ö¸ä'Õq×	Ö¸ãÉÞ�Ü6åaåµÙâè(ÙâÜ6Ö¡ß\í�Ü6Ùµã¸×1Ö¸ä'Õrà<æ<è(ç�Õ'é ñeÞ�ß�àJó�åµÜ�ê6Ùµäx¢
ç�ÓJÕ���Ü<ãJÕ�à�ç�Ú�×1Ö¸è�á�Ü6Ö¸ã�Õ'Út¢?×1Ö¸ã2ç�Ó¸Õ&Ý�Þ�ßhà�ã�Ùµè�áJåâ×4æ?è'ëtÞ�Ü6Ö"ç�Ú�Ü6åUÙµÖJ÷MÜ6Ú�é�×	ç�ÙâÜ1ÖrÙâèsáJÚ�Ü�í"Ùâã�Õ+ã
ç�Ürç�Ó¸Õ7è�ôJÚ�í�Õ'Ùaåµåâ×1Ö¸ä+Õ7×	Ö¸ã¥Þ�ß�àÈåµÜ�ê6Ùµä�í"Ù{×xç�Ó¸Õ���Ü<ãJÕqà�ç�Ú>×	Ö¸è�á�Ü6Ö¸ãJÕ�Úqñ�\�]8×1ê�ÕM^�ó�ë
>�?)@BA_C`FaRTXYN$bdce?ON�@BAfRZ[ Ý�ÓJÕ§��Ü<ãJÕÄà¿ç�Ú>×1Ö¸è(á�Ü1Ö¸ãJÕ'Ú�á�Õ'Ú�÷MÜ1Ú�é2è.ç�Ó¸Õ¡Ö¸Ü6Ú�é�×1å�ßtÝ�Þ
÷{ôJÖ¸ä�ç�ÙµÜ6Ö¸è�Ü1÷�Õ�ÿ<Ùâè(ç�ÙµÖJê1��Ü<ãJÕ�ß ×	Ö¸ã�Þöç�Ú>×	Ö¸è�á�Ü6Ö¸ãJÕ�Ú�è'ë0ð0Õ+ä4×	ô¸è�ÕhÜ6÷RÙaç�èyè�Õ�åâÕ+ä�ç�Ùaí�Õ7×6ãJã?Ú�Õ+è�è
ä4×	áP×1ÛJÙaåµÙµçjæx¢6ç�ÓJÕP��Ü?ã�Õ�àxç�Ú�×1Ö¸è(á�Ü6ÖJãJÕ'ÚtÙâè�ôJè�Õ+ã2×1åµè�Ühç�ÜháJÚ�Ü�í"ÙµãJÕ�×1ÙµÚ(ìeç�Ü1ì ×1ÙaÚ8ãJ×1ç>×hÕ�ÿ?ä�ÓP×	Ö¸ê�Õ
Û�Õ'çjø0Õ+Õ'Ö�Ý�Þ�ßhà�ìjÕ+þ�ôJÙaáJá�Õ+ã2×1ÙµÚ�ä'Ú>×	÷{ç8ç�Ü�Õ'Ö¸è(ôJÚ�Õ�ä+Ü<Ü6Ú�ã�ÙµÖP×	ç�Õ+ãC¢�ä+Ü6é�áJåµÕ'é2Õ'Ö"ç>×1Ú�æ7Ú�Õ+è�Ü6åµô�ç�ÙâÜ1Ö
×6ã�í"Ùµè�Ü6Ú�ÙâÕ+è7ñg\�]8×6ê6Õ - ó�ë
C�h$RSiOAZjkUlUlXmN�n2AIXYN$@oHM?OUkUljkbdjl?ONpJ:iO?Ojk@BXYN$n2AqCQrBbsPSAZtvu�?OwOjlnm[ Ý�ÓJÙµèsä+Ü6é�á�Ü6Ö¸Õ'Ö"çsá�Õ'Ú(ì
÷MÜ6Ú�é�ès×	ÙµÚ�è(áP×6ä'Õ\è(ôJÚ�í6Õ'Ùaåµå{×	Ö¸ä+Õhñyxz]8×6ê6Õ 0�- óG¢�ÙaÖ<ç�Ú�ô¸ã�Õ'Úy×1Ö¸ã.Ü�øiÖ�×1ÙµÚ�ä'Ú>×	÷{ç�ç�Ú�×6ä�ù"ÙµÖ¸ê�ñgx{^�^�óG¢
ç�Ó�Ú�Õ4×	ç�ãJÕ�ç�Õ'ä'ç�ÙµÜ6Ö�×1Ö¸ã2Ú�Õ+è�Ü6åµôJç�ÙâÜ6Ö�ñyxz]8×6ê�Õ Í2| ó�¢<×1Ö¸ã2×6ã�í"Ùâè�Ü6Ú�æ.ê�Õ�Ö¸Õ'Ú�×1ç�ÙµÜ6ÖÄñgxz]8×1ê�Õ Í2- ó�ë
]�Ú�Õ'è�è�ô�Ú�Õ¥×	Ö¸ãËÚ�×6ã¸×1Ú�×	åµç�Ùaé�Õ�ç�Õ�ÚuÙµÖ�áJôJç�è�ñg\�]8×6ê�Õ - ó�¢�×	Ö¸ã Ü1ç�Ó¸Õ�Ú�×	ÙµÚ�ä�Ú>×1÷{çxä+Ü6ÖJúJê6ôJÚ>×	ç�ÙâÜ1Ö
ã�Ùµè�ä'Ú�Õ'ç�ÕØñg\�]8×6ê�Õ - óuÙaÖJáJôJç�èÄñMÖ¸Ü6ç�è�Ó¸Ü�øiÖ ÙµÖ{;HÙâê6ô�Ú�Õp
�ó�¢�×1Ú�Õ�ôJè�Õ+ãËç�Üªä+Ü6Ö"ç�Ú�Ü6å�ç�ÓJÕ�ä'Ü6åaì
åµÙµè�ÙµÜ6ÖÁ×4í6Ü6Ùâã¸×	Ö¸ä+Õ�åâÜ�ê6ÙµäÈáP×1Ú>×	é�Õ�ç�Õ'Ú�è2ç�ÓP×1ç2ãJÕ'ç�Õ'Ú�é�ÙµÖJÕ�ç�ÓJÕ�áJÚ�Ü6ç�Õ'ä'ç�ÙµÜ6ÖÁí6Ü6åµôJé2Õ�×1Ú�Ü6ô�Ö¸ã
ç�ÓJÕ¥Ý�Þ�ßhàÁ×	ÙµÚ�ä�Ú>×1÷{ç�ñyx{ ?ë} 6ó�ëÔõe÷7×Îç�Ú>×6ä�ù6Õ+ã�×1ÙaÚ�ä�Ú>×1÷{ç.Ùâè2×Îä'Ü6åµåaÙâè(ÙâÜ6Ö¿ç�ÓJÚ�Õ+×1çt¢*ç�Ó¸ÕÄä'Ü6åµåaÙaì
è�ÙµÜ6ÖÆ×4í6Ü6Ùâã¸×	Ö¸ä+ÕzåâÜ�ê6Ùµähè�Õ�åâÕ+ä�ç�è�ç�Ó¸Õ7Û�Õ'è�çh×4í6Ü6Ùâã¸×	Ö¸ä+Õzé�×1ÖJÕ'ôJí6Õ'Ú4ë\õe÷�ç�Ó¸Õqç�ÓJÚ�Õ+×1ç�×	ÙµÚ�ä�Ú>×1÷{ç�Ùµè
×1åµè�Ü�Õ'þ�ôJÙµáJá�Õ+ã¥øiÙaç�Ó¥Ý�Þ�ßhà¥õ�õiÜ6Ú&õ�õ�õ«¢Uç�ÓJÙâè\é�×	Ö¸Õ'ôJí6Õ'Ú�Ùµè�ä'Ü?Ü6Ú�ã�ÙµÖ¸×1ç�Õ'ã�øiÙµç�ÓÄç�Ó¸Õuç�Ó�Ú�Õ4×	ç
×1ÙaÚ�ä'Ú�×1÷{ç	~5è*é�×1Ö¸Õ'ô�í�Õ'Ú+ë
J�NQPSAZN$N$Xmb�[ Ý�Ó¸Õh×	Ö<ç�Õ'ÖJÖ¸×6è�ô¸è�Õ+ã�Û"æ�Ý�Þ�ßhà�õ�õHÙµÖ¸ä�åµô¸ãJÕ&×uã�ÙaÚ�Õ'ä'ç�ÙµÜ6ÖP×1åU×	Ö<ç�Õ'ÖJÖ¸×qç�ÓP×	ç0Ùµè
é2Ü6ôJÖ"ç�Õ'ãØÜ6Öªç�Ü6áÎÜ6÷0ç�Ó¸Õ2×1ÙµÚ�ä'Ú�×1÷{ç4ë2Ýtæ"áJÙµä4×1åaåµæx¢�ç�ÓJÙâèz×1Ö"ç�Õ'ÖJÖP×¡ç�Ú�×1Ö¸è�é�Ùµç�è�ÙµÖ"ç�Õ�Ú�Ú�Ü�ê�×1ç�ÙâÜ6Ö¸è
Ü6Ö�
 1�|21 ��Õ'ê�×2�&Õ�Ú��¡ñ������4ó�×1ç�í1×1Ú�æ<ÙaÖ¸ê�á�Ü�ø0Õ'ÚhåµÕ'í6Õ'åâè&ÙµÖÆÕ+×6ä�ÓªÜ6÷s÷MÜ6ôJÚ -�1 ã�Õ+ê�×��'ÙaéxôJç�Ó
è�Õ'ê6é2Õ'Ö"ç�è'ë Ý�Ú�×1Ö¸è�á�Ü6Ö¸ã�Õ'Ú¡Ú�Õ�áJåµÙµÕ+è¡×1Ú�Õ¥Ú�Õ+ä'Õ'Ùaí�Õ+ãÂÜ6Ö�
 12-21 �.���ª×1Ö¸ãÊ×1Ú�ÕÆè�Õ'Ö"ç�ç�Ü¿ç�ÓJÕ
Ý�Þ�ßhà¥è(ôJÚ�í6Õ'Ùµåaå{×1ÖJä+Õxä'Ü6é2á�Ü6Ö¸Õ�Ö"ç4ëzÝ�Ó¸Õrã�ÙaÚ�Õ+ä�ç�ÙµÜ6ÖP×1å8×1Ö"ç�Õ�ÖJÖP×�á�Õ'Ú�é�Ùµç�è�ç�ÓJÕuáP×1Ú�ç�Ùµç�ÙâÜ6Ö�ÙµÖ¸ê
Ü6÷0Ú�Õ'á�åµÙâÕ'èhç�Ü¡Ú�Õ+ã?ô¸ä+Õ2è�æ"Ö¸ä�ÓJÚ�Ü6Ö¸Ü6ô¸èqê�×1Ú�ÛJåµÙaÖ¸êªñ�\1àJÞ Ì ë=
�¢ex{ ?ë=
 1 ó�ë�;HÙµê6ôJÚ�Õ� <ë�
�è�Ó¸Ü�ø�èu×1Ö

0 




TA

MODE S/TCAS
CONTROL
PANEL

SURVEILLANCE
AND CAS LOGIC

MODE S

RADAR
ALTITUDE

PRESSURE
ALTITUDE

TRANSPONDER

RA RA

AURAL
ANNUNCIATION DISPLAYSOMNIDIRECTIONAL

ANTENNA SHOWN,
DIRECTIONAL ANTENNA
OPTIONAL (BOTTOM)

DIRECTIONAL
ANTENNA

(TOP)

;HÙµê6ôJÚ�Õ� ?ë�
��tÝ�Þ�ßhàÈõ�õiÞ�Ü1é2á�Ü6Ö¸Õ�Ö<ç���Ùâ×6ê6Ú>×	é

Ü6é�ÖJÙâã?ÙµÚ�Õ'ä'ç�ÙâÜ6ÖP×	å?ç�Ú>×1Ö¸è(é2Ùaç�ç�ÙµÖ¸ê7×1ÖJã�Ú�Õ+ä+Õ�Ùµí"ÙµÖJêq×	Ö<ç�Õ'ÖJÖ¸×zé2Ü6ôJÖ"ç�Õ'ã2Ü6Ö�ç�ÓJÕ�Û�Ü6ç�ç�Ü6é Ü1÷�ç�ÓJÕ
×1ÙaÚ�ä'Ú�×1÷{ç*ç�ÜxáJÚ�Ü�í"ÙâãJÕ�Ú�×1Ö¸ê�Õ7×	Ö¸ã�×1åµç�Ùµç�ôJãJÕ�ã¸×1ç�×xÜ6Ö¡ÙµÖ"ç�Ú�ô¸ãJÕ�Ú�èiç�ÓP×	ç\×1Ú�Õ�Û�Õ'åµÜ�ø�ç�Ó¸ÕzÝ�Þ�ßhà
×1ÙaÚ�ä'Ú�×1÷{ç7ñg\f
�ë} Z
�ë�
�ó�ë�ß\ÖÄÜ6á�ç�ÙâÜ1ÖP×1å�ã?ÙµÚ�Õ'ä'ç�ÙâÜ6ÖP×	åR×1Ö"ç�Õ�ÖJÖP×ré�×4æ2Û�Õ�ô¸è�Õ+ã�Ü6Ö¡ç�Ó¸Õ�Û�Ü6ç�ç�Ü6é ç�Ü
Ü6ÛJç�×1ÙµÖÈÛ�Õ4×	Ú�ÙµÖJê.ÙaÖJ÷MÜ6Ú�é�×1ç�ÙâÜ6Ö�Ü6Ö�ç�Ó¸Õ'è�Õ7ç>×1Ú�ê�Õ'ç�è7ñ�\�]8×1ê�ÕM^�ó�ë

Ý�Ó¸Õ���Ü<ãJÕ2à¥ç�Ú>×1ÖJè�á�Ü6Ö¸ãJÕ�ÚzÙµè�ÙµÖ"ç�Õ�Ú�Ú�Ü�ê�×1ç�Õ+ãÉÜ6Öo
 12|21 �.����×1Ö¸ãÆÚ�Õ'è�á�Ü6Ö¸ãJèzÜ6Öo
 12-�1�����x¢sè�Õ�åâÕ'ä'ç�Ùaí�Õ�åµæÉô¸è�ÙaÖ¸ê�Ùaç�è7ôJáJá�Õ'Ú.×	Ö¸ãØåâÜ�ø0Õ'Úx×1Ö"ç�Õ'Ö�ÖP×6èuç�ÜÄÜ6áJç�Ùµé�Ù��'Õ�è(Ùâê6Ö¸×1åyè�ç�Ú�Õ'Ö¸ê1ç�Ó
×1Ö¸ã¡Ú�Õ'ã�ô¸ä'Õzéxô�åµç�ÙaáP×1ç�Ó�ÙµÖ"ç�Õ�Ú�÷MÕ�Ú�Õ'ÖJä+Õ2ñ�\1àJÞ Ì ë=
�¢Qx{ <ë�
T 6ó�ë
FaRTXG��noJ�@)iBjlbd?�RSr_�.jlbdc�UlX�re[ Ý�Ó¸Õ�ç�Ú>×1î�ä�×1ã�í"Ùâè�Ü1Ú�æöñ,Ý�ßhózã?Ùâè�á�å{×4æªãJÕ'áJÙµä'ç�èuç�Ó¸Õ2á�Ü1ì
è�Ùaç�ÙµÜ6Ö¿Ü6÷\ç�Ó¸Õ�ç�Ú>×1î�ä�Ú�Õ'å{×	ç�Ùµí6Õ�ç�Ü¥ç�Ó¸Õ¡Ý�Þ�ßhàÃ×1ÙaÚ�ä'Ú�×1÷{çt¢�ç�ÜÉ×6è�è(Ùâè(çrç�Ó¸ÕÈáJÙaåâÜ6çzÙµÖ¿í"Ùâè(ôP×1åaåµæ
×6ä'þ"ô�ÙµÚ�ÙaÖ¸ê�ÙaÖ"ç�Ú�ôJã�ÙµÖ¸êÄ×1ÙµÚ�ä'Ú�×1÷{ç�ñg\�]8×6ê6Õ�
 0 ¢%xz]8×6ê�Õ�
 120 ó�ë¥Ý�ÓJÙµèuã�Ùµè�áJåâ×�æªä+×1Ö¿Û�Õ2Õ'Ùaç�Ó¸Õ�Ú
×2ã�Õ+ã�Ùµä4×1ç�Õ+ã¥Ý�Þ�ß�à�ã�Ùµè�áJåâ×�æ¡Ü1Ú�×�#(Ü6ÙµÖ"ç�ì,ô¸è�Õhø0Õ4×1ç�Ó¸Õ'Ú�Ú>×6ã¸×	Ú�×	Ö¸ã�ç�Ú>×1î�äuã?Ùâè�á�å{×4æ�ë*ß\åµç�Õ'Ú�ì
ÖP×1ç�Ùµí6Õ'åµæx¢sÙµÖÃè�Ü1é�ÕÈ×	ÙµÚ�ä�Ú>×1÷{çuç�Ó¸Õ¡Ý�ß±ã�Ùâè(áJå{×4æªøiÙµåaå�Û�Õ¡×1ÖËÕ'åâÕ'ä'ç�Ú�Ü6ÖJÙµä:�JÙµê6Ó"çxÙµÖ¸è(ç�Ú�ôJé�Õ�Ö"ç
è�æ<è(ç�Õ'é ñ,û%;8õ(àJó&Ü1Ú(�P×1ç(ìeáP×	Ö¸Õ'å8ã�Ùâè(áJå{×4æ�ç�ÓP×1ç�ä+Ü6éuÛJÙµÖ¸Õ'è�ç�Ú�×1î�är×1Ö¸ã¥Ú�Õ+è�Ü6åµôJç�ÙâÜ6ÖÆ×6ã�í"Ùâè�Ü6Ú�æ
ÙµÖ�÷MÜ6Ú�é�×1ç�ÙµÜ6Ö�Ü1Ö�ç�Ó¸Õ7è�×1é2Õhè�ä'Ü6á�Õ7÷�×6ä'Õ6ë

0  



ß Ö"ôJéuÛ�Õ�Ú�Ü6÷\é�×1Ö"ôJ÷�×6ä'ç�ôJÚ�Õ�Ú�Ü1áJç�ÙµÜ6Ö¸è�×1Ú�Õ�×1åaåâÜ�ø0Õ+ãÃ÷MÜ6Ú.ç�Ó¸Õ�Ý�ß ã�Ùµè�áJåâ×4æüç�ÓP×	ç�øiÙaåµå
è�×	ç�Ùâè(÷{æÈç�Ó¸ÕqÜ6î�ä'Ùâ×1åHÝ�Þ�ßhà�Ú�Õ+þ�ôJÙµÚ�Õ'é2Õ'Ö"ç�è'ë(��Ùµè�áJåâ×4æ?è�ä+×1Ö¥Û�ÕqÜ6á�Õ'Ú�×1ç�Õ'ã¥ä+Ü1Ö<ç�ÙµÖ"ô¸Ü6ôJè�åµæ¡Ü1Ú
ç�ÓJÕ'æËé�×4æÃÛ�ÕÄ×6ä'ç�Ùµí1×1ç�Õ+ãöÜ1ÖJåµæÃøiÓ¸Õ�ÖÊÝ�Þ�ßhàöãJÕ�ç�Õ+ä�ç�è¡×1ÖöÙµÖ"ç�Ú�ô¸ã�ÙµÖJêü×1ÙaÚ�ä'Ú�×1÷{ç�Ü6Ú�øiÓJÕ'Ö
ç�ÓJÕzáJÙaåâÜ6ç�ø*×1Ö"ç�è\ç�Ü2ä�Ó¸Õ'ä�ù¡ç�Ó¸Õ7ç�Ú�×1î�äzè(Ùµç�ôP×1ç�ÙµÜ6ÖRë%��Ùµè�áJåâ×�æ<è�ä4×	Ö¥×1åaåâÜ�øÊáJÙµåµÜ6çiè�Õ�åâÕ'ä'ç�ÙµÜ6Ö�Ü6÷
ã�Ùµè�áJåâ×�ærÚ�×1Ö¸ê�Õ�×1Ö¸ãÈ×	åµç�Ùaç�ô¸ã�Õ�Û¸×1Ö¸ã�Ü6Ú0ä4×	Ö�Û�Õ\Ú�Õ'è�ç�Ú�Ùâä�ç�Õ+ã2ç�ÜuÜ1Ö¸Õ&Ú�×1Ö¸ê�Õ�×1Ö¸ã�Ü6ÖJÕ�×1åaç�Ùaç�ô¸ãJÕ
ÛP×1ÖJã�ë
�WAZbd?OUlhBPTj�?ON�J�@)iBjkbs?ORSr.�qjkbdc�U�Xfr�[ Ý�Ó¸Õ�Ú�Õ+è�Ü6åµôJç�ÙâÜ6Öx×6ã�í"Ùâè�Ü6Ú�æ2ñ�ï\ß�ó$ã�Ùµè�áJåâ×�æ7Ùµè8×�è(ç>×1Ö?ì
ã¸×1Ú�ã��tÕ'Ú�ç�Ùâä+×1å\à<á�Õ+Õ'ã õeÖ¸ã?Ùâä4×	ç�Ü6Ú�ñ��7à?õ(ó�¢�é�Ü<ã�ÙµúJÕ+ãüç�ÜÆÙaÖ¸ã�Ùâä+×1ç�Õ2ç�Ó¸Õ�í6Õ'Ú�ç�Ùâä+×1åiÚ>×1ç�Õ�ç�ÓP×	ç
éxô¸è(çxÛ�ÕÈ×6ä�ÓJÙµÕ'í�Õ'ã¿ç�Ü¥é�×1ÙµÖ"ç>×	ÙµÖÎè�×1÷MÕ�è�Õ'áP×	Ú>×1ç�ÙâÜ6Öü÷{Ú�Ü6é ç�ÓJÚ�Õ4×1ç�Õ'ÖJÙaÖ¸êÆ×1ÙaÚ�ä'Ú�×1÷{çÈñyxz]8×6ê6Õ

 1 ^6ó�ë¥Ý�ÓJÕ¡ï\ßÑã�Ùâè(áJå{×4æªä+Ü6Ö"ç�×1ÙµÖ¸èuè�Õ+ê1é�Õ�Ö<ç�Õ+ãüÚ�Õ+ãÃ×1Ö¸ã¿ê1Ú�Õ+Õ�ÖÃÕ'æ6Õ'ÛJÚ�Ü�øÑåµÙµê6Ó"ç�èq×1Ú�Ü6ô�Ö¸ã
ç�ÓJÕ7í6Õ'Ú�ç�Ùâä+×1å�è�á�Õ+Õ'ãÄè�ä4×1åµÕ6ë

�ÔÓ¸Õ'Ö¥×1Ö�ï\ß~Ùµèiê�Õ'Ö¸Õ�Ú>×1ç�Õ+ã¥¢PÝ�Þ�ß�à�õ�õ0åµÙµê6Ó"ç�è�ô�á�ç�Ó¸Õz×1áJáJÚ�Ü6áJÚ�Ùâ×1ç�Õhè�Õ+ê6é2Õ'Ö"ç�è\Ü1÷8ç�ÓJÕ
ã�Ùµè�áJåâ×�æ6ë�;Håaæ<ÙaÖ¸êrç�Ü�ù�Õ+Õ�á¥ç�ÓJÕM�7à<õ�Ö¸Õ+Õ'ã�åâÕzÜ6ôJç&Ü6÷�ç�Ó¸Õ7Ú�Õ+ã�è�Õ'ê6é�Õ�Ö"ç�è�ä'Ü6é�áJåµÙµÕ+èiøiÙµç�ÓÄç�ÓJÕ
Ú�Õ'è�Ü6åaôJç�ÙµÜ6Ö�×6ã�í"Ùµè�Ü6Ú�æÉñ�\f
�ë Í ó�ë

�&Ü6Ú�é�×	åµåµæx¢¸ç�Ó¸Õ�Ú�ÕuøiÙaåµå�Û�Õzçjø�Ü¡ï�ßIã?Ùâè�á�å{×4æ<è�¢�Ü1Ö¸Õu÷MÜ6Ú&ç�Ó¸ÕxÞ*×1áJç>×	ÙµÖÉ×1ÖJã¥Ü6Ö¸Õu÷MÜ1Ú�ç�ÓJÕ
;HÙaÚ�è�ç(��î�ä+Õ�Úxñg\���]$ë�
 | ó�ë0õeÖÄè�Ü6é�Õzä4×1è�Õ+èp¢Uç�Ó¸ÕqÝ$ß ×1Ö¸ã�ï\ßBã�Ùµè�áJåâ×�æ<èiøiÙµåaå�Û�Õqä'Ü6éxÛJÙaÖ¸Õ+ã¥¢
Ùeë5Õ6ë ¢�ç�Ú�×1î�äiÙµÖJ÷MÜ6Ú�é�×	ç�ÙâÜ1ÖxÙâèsè(Ó¸Ü�øiÖ�ÙµÖ.ç�Ó¸Õ�ä+Õ'Ö"ç�Õ'Úyá�Ü6Ú�ç�ÙµÜ6Ö.Ü6÷�×1Ö�Õ�åâÕ'ä'ç�Ú�Ü6ÖJÙµä4×1åaåµæqã�Ùâè(áJå{×4æ�Õ'ã
�7à<õ>ë
J�hBR�XmUWJ�N�N'h�N$n�jlX�PTjl?ON%[���Ùµè�áJåâ×4æ�Õ+ãÁç�Ú>×1î�äÆ×	Ö¸ãÁÚ�Õ'è�Ü6åaôJç�ÙµÜ6ÖÔ×6ã?í<Ùµè�Ü6Ú�ÙâÕ'è�×1Ú�Õ¥è�ôJá�áJåâÕ�ì
é2Õ'Ö"ç�Õ'ãWÛ"æÂè(æ"Ö<ç�Ó¸Õ'ç�ÙâäØí6Ü6Ùâä'Õü×6ã?í<Ùµè�Ü6Ú�ÙâÕ'è�ê�Õ�Ö¸Õ'Ú�×1ç�Õ'ãWÛ"æÂç�Ó¸ÕÎÝ�Þ�ßhàWä+Ü1é2áJô�ç�Õ'Úüñ�\f
�ë��_¢
xz]8×1ê�Õ.
 1�Ì ó�ë�Ý�Ó¸Õ.ø�Ü6Ú�ãJè¡ �¢�£�¤�¤�¥���¦� )¢�£$¤G¤Z¥�� ×1Ú�Õ�×1Ö�Ö<ô�Ö¸ä'Ùâ×1ç�Õ'ãü×1ç7ç�ÓJÕ�ç�Ùµé2ÕrÜ6÷*ç�ÓJÕ
ç�Ú�×1î�ä�×6ã�í"Ùâè�Ü6Ú�æx¢yøiÓJÙµä�Óöã?ÙµÚ�Õ'ä'ç�è.ç�Ó¸ÕÈáJÙµåµÜ6çxç�ÜÉåµÜ?Ü1ùü×1ç.ç�Ó¸Õ�Ý$ß®ã�Ùµè�áJåâ×�æÎç�ÜÆåâÜ<ä4×	ç�Õ�ç�ÓJÕ
ÙµÖ"ç�Ú�ô¸ã�ÙaÖ¸ê�×	ÙµÚ�ä�Ú>×1÷{çqñg\f
�ë 0 ó�ë\õe÷sç�Ó¸ÕqÕ'Ö¸ä'Ü6ôJÖ"ç�Õ�ÚhãJÜ<Õ+è�Ö¸Ü1ç&Ú�Õ+è�Ü1åµí�ÕqÙµç�è�Õ'åa÷R¢�×�Ú�Õ+è�Ü6åµô�ç�ÙâÜ1ÖÆ×6ã?ì
í"Ùâè�Ü6Ú�æÈÙµè�×1Ö�Ö<ô�Ö¸ä'Ùâ×1ç�Õ'ã¥¢�Õ1ëvê�ël¢�����¥����§¦�����¥����§¦�����¥����Ãñ�\f
�ë 0 ó�ëiß*ç&ç�ÓJÙâè�á�Ü1ÙµÖ"çt¢¸ç�ÓJÕqáJÙaåâÜ6ç
×6ã�# ôJè�ç�èiÜ1Úié�×1ÙaÖ"ç>×1ÙaÖ¸èyç�Ó¸Õ�í�Õ�Ú�ç�Ùâä4×	å�Ú>×1ç�ÕhÜ6÷�ç�Ó¸Õ7×	ÙµÚ�ä�Ú>×1÷{ç0ç�Üxù6Õ+Õ'á�ç�Ó¸Õ��hà?õtÖ¸Õ+Õ'ã�åâÕhÜ6ô�çiÜ6÷
ç�ÓJÕ7Ú�Õ+ã�è�Õ'ê6é�Õ�Ö"ç�èqñ�\f
�ë Í ó�ë

02|



0 �



¨ª©¬«K_®ª«�°U°�Ï�¬®¯® Ï�¬±° 4 ÒÂ°�°U«Q8.«UÒW¬ 5  ÒÂ«'° ÏÔ¬®²® ³ Òµ´Â«�

¶¸·§¹�·�º�»a¼.½�¾�¹�¿B·§À�ÁYÂ
Ã  ?ë=
dÄ
JWu�Åd>ª[Æ£$��¥��®Ùµè�ç�Ó¸Õ�ã�Õ+è�ÙaÚ�Õ'ãöÜ6Ú�Ç�×6ãJÕ'þ�ôP×1ç�ÕsÈü×1é2Ü6ôJÖ"ç�Ü6÷hè�Õ'áP×	Ú>×1ç�ÙâÜ6ÖËÛ�Õ�çjø�Õ'Õ'Ö
×1ÙaÚ�ä�Ú>×1÷{çxç�ÓP×1ç2Ý�Þ�ßhà¿ÙâèrãJÕ'è�Ùµê6Ö¸Õ+ãÃç�ÜÉé2Õ+Õ'ç+ëÃÝ�ÓJÙâè�×1é2Ü6ôJÖ"çrí1×1Ú�ÙâÕ+èr÷{Ú�Ü6év� 1�1 ç�Ü
^ 1�1 ÷MÕ+Õ�ç	É�ãJÕ�á�Õ�Ö¸ã�ÙaÖ¸ê�Ü6ÖÉÜ�øiÖª×1ÙaÚ�ä'Ú�×1÷{ç	~5è�×	åµç�Ùaç�ô¸ã�Õ6ë�£$��¥�� ÙµÖJä'åµôJãJÕ+èh×	åµåâÜ�ø�×1Ö¸ä'Õ+è&ç�Ü
×6ä'ä+Ü6ô�Ö<çu÷MÜ6ÚqÙaÖ"ç�Ú�ôJãJÕ'Úx×1Ö¸ãüÜ�øiÖË×1åaç�Ùµé2Õ'ç�Ú�æÄÕ'Ú�Ú�Ü6Ú�èx×1Ö¸ãØí6Õ'Ú�ç�Ùâä+×1å0ç�Ú>×6ä�ù"ÙaÖ¸ê�ôJÖJä+Õ'Ú(ì
ç�×1ÙµÖ"ç�ÙµÕ+è.ç�ÓP×	ç�×�Ê�Õ+ä�ç�ç�Ú>×6ä�ùÃáJÚ�Ü�#(Õ+ä�ç�ÙâÜ1Ö¸è¥ñg\�ËtëÌ �ó�ëWÝ�Ó¸Õ�í1×1åµô¸Õ�Ü6÷�£$��¥�� ÙµÖJä'Ú�Õ+×6è�Õ'è
øiÙaç�Ó¿×	åµç�Ùaç�ô¸ã�Õxç�Ü�Ú�Õs�¸Õ'ä'çqÙµÖ¸ä�Ú�Õ4×1è�Õ+ãü×1åµç�Ùµé2Õ'ç�Ú�æ¥Õ�Ú�Ú�Ü1Ú�ñg\1àJÞa�Jë Ì óz×	Ö¸ãØç�ÓJÕ�Ö¸Õ'Õ+ãØç�Ü
ÙaÖ¸ä'Ú�Õ4×6è�Õ7ç�Ú>×6ä�ù6Õ+ã�è�Õ'á¸×1Ú>×1ç�ÙâÜ6Ö�×1çiÓ�Ùâê6Ó¸Õ�Ú\×1åµç�Ùµç�ô¸ãJÕ+è'ë
Ã  ?ëÌ �Ä
V�RT?�P	A�n�P	A�@²ÍM?OUlh�tÎAO[0ût×6ä�Ó¡Ý�Þ�ß�à"ìjÕ'þ"ô�ÙµáJá�Õ+ã¡×1ÙaÚ�ä�Ú>×1÷{çtÙâètè(ôJÚ�Ú�Ü6ôJÖ¸ãJÕ'ã�Û"æ�×7áJÚ�Ü1ì
ç�Õ+ä'ç�Õ+ã�í�Ü6åaôJé�ÕhÜ1÷�×1ÙaÚ�è(áP×6ä+Õ1ëyÝ�Ó¸Õ7è�Ù��'Õ7Ü6÷8ç�Ó¸ÕháJÚ�Ü6ç�Õ+ä�ç�Õ+ã¡í�Ü1åµôJé2Õ7ãJÕ'á�Õ'Ö¸ã�è&Ü6Ö�ç�ÓJÕ
è(á�Õ'Õ+ãJè0×1Ö¸ãrÓ¸Õ+×6ã�ÙµÖJê�èsÜ6÷Uç�Ó¸Õ�×1ÙaÚ�ä�Ú>×1÷{ç�ÙaÖ"í�Ü6åaí�Õ+ã2×1Ö¸ã�×1åµè�ÜhÜ6Ö2×hè�Õ�åâÕ'ä'ç�Õ'ã2è�Õ'Ö¸è(Ùµç�Ùµí"Ùµçjæ
åµÕ'í�Õ�åeëÈÝ�ÓJÕ�ã�Ùaé�Õ�Ö¸è�ÙµÜ6Ö¸èz×1Ú�Õ.Ö¸Ü6çzÛP×6è�Õ+ãüÜ1Öü×6ä�ç�ôP×	å0ã?Ùâè�ç�×1Ö¸ä'Õ�ÉHÛ�ôJçuÚ�×1ç�Ó¸Õ�ÚuÜ1ÖØç�ÓJÕ
ç�Ùµé2Õ�ç�Ü.ä'åµÜ�è�Õ'è�ç�á�Ü6ÙµÖ"ç�Ü6÷8×1áJáJÚ�Ü�×6ä�Ó)ÉP×1è\ã�Õ'úJÖ¸Õ'ã�Û"æ�ç�Ó¸Õ�ÏgÐZÑ¥×1Ö¸ã�Ò�����ÒØä'Ú�Ùµç�Õ�Ú�Ùâ×�ë

Ã  ?ëÌ ?ë=
dÄ
FÓXYh�Ô+RTXYNBw�AYE�RTXYNBw�A�RTXGPSAmÕ�n2?ON$n2AZcBP��sõeÖ�ä+Ü1åµåµÙµè�ÙµÜ6Ö�×4í6Ü6Ùâã¸×	Ö¸ä+Õ�É�ç�Ùaé�Õ�ìeç�Ü	ìjê�Ü
ç�Ü�ç�ÓJÕ*ä'åµÜ�è�Õ'è�ç8á�Ü6ÙaÖ<ç8Ü6÷P×1á�áJÚ�Ü�×1ä�Ó�ñeÞ/]�ß�ó$Ùâè�é2Ü6Ú�ÕyÙµé�á�Ü6Ú�ç>×1Ö"ç�ç�Ó¸×1Örã�Ùµè�ç>×	Ö¸ä+Õ�ì
ç�Ü1ìjê6Ü�ç�Ü¡ç�Ó¸Õ�Þ/]�ßuëBÖÆÐfÑØÙâèz×1ÖØ×1áJá�Ú�Ü4ÿ<Ùµé�×1ç�ÙµÜ6ÖÉÜ6÷�ç�Ó¸Õ.ç�Ùµé2ÕxÙµÖªè�Õ+ä+Ü1Ö¸ãJèqç�Ü
Þ/]UßuëÓÖ�ÐfÑÔÕ'þ"ô¸×1åâè |202121 ç�Ùaé�Õ'è.ç�Ó¸ÕÄè(å{×1Ö"ç�Ú>×1ÖJê�Õ�ÙaÖ ÖJé�Ù!É0ã�Ùµí"ÙµãJÕ+ãËÛ<æËç�ÓJÕ
ä�åâÜ�è(ÙµÖ¸ê.è(á�Õ'Õ+ã�ÙaÖÈù"Ö¸Ü6ç�è'ë

|202121× è(å{×1Ö"ç(ìeÚ>×	Ö¸ê�Õ
ä'åµÜ�è�ÙaÖ¸ê1ìjè(á�Õ'Õ+ã

�\Ü6ç�Õ¡ç�Ó¸×1ç |202121 Ùâèrô¸è�Õ+ãËÛ�Õ'ä4×1ô¸è�Õ.ÏgÐfÑöÙµè�ê1Ùµí�Õ�Ö ÙaÖöè�Õ+ä'Ü6Ö¸ãJè�øiÓJÙµåµÕÈä'åâÜ6è�ÙµÖJê
è(á�Õ'Õ+ã�Ùâèiè�á�Õ+ä�Ùµú¸Õ'ã�ÙaÖ�ù"Ö¸Ü1ç�è+ë

0�Ì



R
A

N
G

E
 (

N
A

U
T

IC
A

L
 M

IL
E

S)

RATE OF CLOSURE (KNOTS)

0 100 200 300 400 500

1

4

5

6

2

3

25 SECOND TAU (R
A)

40
 S

ECOND T
AU (T

A)

;�Øµê6ômÙÛÚ� ?ëÌ ���Ü$Ý�Þ6ï�Ý¸ÏgÐfÑ���ß�àµôYÚsá*÷�â�Ù�ã�Úsämá+Øæå+ØæçfØæåyèWË)Úsç2Ú"à§é

ÜÆêaÝ�ã¯ë+ë�Øæá(ì�ß�á+Údí²â�ä¯åÛîYÚ¡ÏgÐfÑ²ïdâ�ämïdÚsðGå�ñ�â�Ù�ß�àæà�ß�à�Ú"ÙÛå+ØæäYò:ñ�óGäYïså+Ø�â�äYásôKÝ�á�ß�ä
Ú�õGß�ö�ðGà�Ú�ÉO;�Øæò�ómÙÛÚD �ôÌ �á+îmâT÷Æá�åÛîYÚ�ïdâ�ö¡ìmØæäYß�åÛØæâ�äYá�â�ñ�Ù�ß�äYò2Ú�ß�ämí�ïsàæâ2á+óGÙ�Ú�Ù�ß�åÛÚ
å+î�ß�åM÷aâ�óGà�íøå+ÙÛØ�ò�ò2ÚsÙKß�ÜBÝù÷�Øæå+î�ß�� 1�ú á+Údïdâ�äYíøÏgÐfÑoß�äYí�ß�ä�û�Ýü÷�ØæåÛî�ßp 2é ú
á+Údïsâ�äYí�ÏgÐfÑ$ô%ÜaîmÚdáÛÚ�ÜBÝ�ß�ämíýû�ÝþÏgÐZÑýç�ß�àæómÚdáaïsâ�ÙÛÙÛÚdá�ð'â�ämíWå�â�ãGË�ÿká+ÚsäYá�Øæå+ØæçfØæåyè
àæÚsç�Úsà��Æé�ô
Ã  �ôÌ �ôÌ �Ä
�q>��I���Bë!ñaå+îYÚÙ�ß�åÛÚ�â�ñ/ïsàæâ2á+óGÙ�ÚØ�á�ç2Ú"ÙÛèpàæâT÷�É$ß�å�ß�ÙÛò2Úså�ïsâ�ómà�í¯á�àæØæð¯Ø�ä²ç�ÚsÙ+è
ï"à�â2á+Ú�÷�ØæåÛîmâ�ómåIïsÙÛâ2áÛá�ØæäYò¯åÛîmÚýÏgÐfÑ{ìQâ�ómämíYß�ÙÛØæÚdáIß�ämíoå+ÙÛØ�ò�ò2ÚsÙ+ØæäYòpß²ÜBÝ â�Ù�ß�ä
ûÆÝKôOë!ä¯â�ÙÛímÚsÙ�å�â:ðmÙÛâSçZØæímÚ¡ß�ímímÚdí�ðGÙ�â�åÛÚdïså+Ø�â�ä�ß�ò�ß�Ø�äYá+å(ß�ðQâ2áÛá�ØæìmàæÚ�ö:ß�äYÚ"ómç2Ú"Ù
â�Ù/á+ðQÚdÚsí�ï�î�ß�äYò�Ú(ìfè:Ú"ØæåÛîmÚsÙ�ß�ØæÙ�ï"Ù�ß�ñ�å�ÿg\�;�Ü$Ý ú���� �fé��"É�å+îYÚ�ÏgÐfÑ�ì'â�ómäYíYß�Ù+Ø�Úsá/ß�ÙÛÚ
ö�âZíGØ
	YÚsíþÿkáÛÚsÚ�;$Ø�ò�ómÙÛÚq �ô | �"ôoÜaîmØæáIö�âZíGØ
	Yïdß�åÛØæâ�ä�Øæá�ïdß�àæàæÚdíoÒ���§Òeô,Ò����Ò

020



R
A

N
G

E
 (

N
A

U
T

IC
A

L
 M

IL
E

S)

RATE OF CLOSURE (KNOTS)

0 100 200 300 400 500

1

4

5

6

2

3

25 SECOND TAU (R
A)

40
 S

ECOND T
AU (T

A)

;�Øæò�ómÙÛÚ� �ô | ��Ü$Ý�Þ�û�Ý¸ÏgÐfÑ���ß�àæóYÚsá/ñ�â�Ù�ã�Úsämá+Øæå+ØæçfØæåyèWË)Úsç2Ú"à§é

ç�ß�Ù+Ø�Úsá�íGÚsðQÚsäYíGØ�äYòIâ�ä.âT÷�ä�ß�Ø�Ù�ïsÙ�ß�ñ�å	~�áÆß�à�åÛØæå+óYímÚ(ÙÛÚdò�Ø�ö:Ú¡ÿgx{ �ôÌ �ô����"ô
Ã  �ôÌ �ô | Ä
C'AZN�bdj�PTj�iBj�P�r{U�A�iOA�U��ÓÜBÙ�ß�ímÚdâ�Ê'á�ö¡óYá+å�ìQÚ�ö:ß�ímÚ�ì'Ú"åy÷aÚsÚsäpäYÚsïdÚsáÛá�ß�ÙÛèqðmÙ�â�åÛÚdï ú
å+Ø�â�äMß�ämí�ómäGäYÚdïsÚdáÛáÛß�ÙÛèKß�íGçfØæáÛâ�Ù+Ø�Údá%ÿg\ � ô ��� É�ãmê�é�É�ãmê 0 ��ô�ÜaîmØæáBØæáBß�ïdïsâ�ö�ðmàæØæá+îYÚsí
ìfèzïdâ�äfå+Ù�â�à�àæØæämò¯å+îYÚ�á+ÚsäYá�Øæå+ØæçfØæåyè�à�Ú"ç2Ú"à¡ÿ ãGË��"É%÷�îmØ�ï�î,ïsâ�äfåÛÙÛâ�à�áIåÛîYÚqÏgÐfÑ$ÉÆß�äYí
å+îYÚsÙÛÚsñ�â�ÙÛÚ�å+îYÚ�íGØæö�ÚsäYá�Ø�â�ämá�â�ñ�å+îYÚ�ðGÙ�â�åÛÚdïsåÛÚdí�ß�ØæÙÛá+ð�ß�ïsÚKß�Ù�â�ómämí.Údß�ï�îpÜÆêaÝ�ã ú
Ú���ómØæðmðQÚdí�ß�ØæÙÛïsÙ�ß�ñ�å	ô%ÜaîYÚ�ò�ÙÛÚ	ß�åÛÚsÙÆåÛîYÚMãGËeÉmå+îYÚ�ö�â�ÙÛÚ�ðmÙ�â�åÛÚdï"åÛØ�â�äqØæá/ðmÙ�âSçfØ�íGÚdí
ìGómå.å+îYÚ¯îmØ�ò�îmÚsÙýØ�á�åÛîmÚ²Ø�äYïsØæímÚsäYïsÚ¯â�ñKómäGäYÚdïsÚdáÛáÛß�ÙÛèµß�àæÚsÙÛåÛádôù]eÙÛâ2ò�ÙÛÚdáÛá�Øæç�Úsàæè
á�öWß�àæà�Ú"Ù�áÛÚ"äYá+Ø�åÛØæçfØ�åyè�à�Ú"ç2ÚsàæáMïdß�äøìQÚ�áÛÚsàæÚdï"å�Údíøß�áMß.ÜÆêaÝ�ã ú Ú��fóGØæðmðQÚdí�ß�ØæÙ�ï"Ù�ß�ñ�å
Ú"äfå�ÚsÙÛá�àæâT÷ ú ß�àæå+Øæå+óYímÚ(â�Ù�å�ÚsÙ+ö�Ø�ä�ß�à�ß�ØæÙÛá+ð�ß�ïsÚ�ÿ�\���]�ô 0 É�ãmê 0 ô � ��ô
ÜaîmÚ�å+îmÙ�ÚsÚ%ðGÙÛØæö:ß�Ù+è�ö�Ú	ß�ämáBå+î�ß�å$ÜÆêaÝ�ã�óYá+ÚdáBå�âÆímÚsåÛÚsÙ+ö�Ø�äYÚ�åÛîYÚ%â�ðQÚsÙ�ß�åÛØ�äYò�ãGË

0 ^



ß�Ù�Ú�ò�ÙÛâ�ómäYí ú ì�ß�á+Údí��.âZímÚ�ã:á+ÚsäYá+â�ÙÆáÛÚ"à�Údï"åÛØæâ�ä¯ÿlämâ�å/Øæä:óYáÛÚ�Ø�ä��MôÌãQômß�ØæÙ�á�ð�ß�ïsÚ��"É
ðGØæà�â�åMá�÷�ØæåÛï�î�áÛÚ"à�ÚsïsåÛØæâ�ä)É§ß�äYí�ß�àæåÛØ�åÛóYíGÚ�ô:ë!ä�ß�ímíGØ�åÛØæâ�ä)É$ß�ØæÙÛïsÙ�ß�ñ�å�íGØ�á+ïsÙ�Ú"å�Úsá¡ß�ÙÛÚ
ómáÛÚdí,å+î�ß�å�ØæäYíGØæï	ß�åÛÚqØ�ñ�âS÷�äþß�ØæÙÛïsÙ�ß�ñ�åIØ�á:â�ä åÛîYÚ.ò�Ù�â�ómäYí,ß�ämí{Øæñ�í�Ø�á+ðGà�ß	è�â�ñ
å+Ù�ß���ï�Ø�áÆß�àæà�âS÷ÓÚdíýâ�äqåÛîYÚ�ò�ÙÛâ�ómäYí'ô%ÜaîYÚsÙÛÚKß�ÙÛÚM^á+ÚsäYá�Øæå+ØæçfØæåyè�à�Úsç�Úsàæá��
u�A�iOA�U���[�ÜaîYÚ�ÜÆêaÝ�ãIómämØ�å�Ø�á�ämâ�å�â�ð'Ú"Ù�ß�å+ØæäYòIÿ�Ø�á�Ø�ä:ß�á�å�ß�äYí�ìZèö�âZímÚ���ô�ÜaîmØæá

ímâZÚdáaäYâ�åaðmà�ß�ïdÚ(å+îYÚ(å+Ù�ß�äYá�ð'â�äYímÚsÙ	ÿká��aâ�äWìQâ�ß�Ù�í�åÛîYÚ�ÜÆêaÝ�ã�ß�ØæÙÛïsÙ�ß�ñ�åÓØ�äýß
á+å�ß�äYíGìfèýïdâ�äYíGØæå+Ø�â�ä�É�ìmómåÆäYâIØæäfåÛÚsÙÛÙÛâ2ò�ß�å+Ø�â�ämá�ß�Ù�Ú�å+Ù�ß�ämá+ö�ØæåÛåÛÚdí�ô

J�b	b	h$tøc$PSjl?ON��pÜaîmØ�á�à�Úsç�Úsà�÷�ØæàæàÆäYâ�ÙÛö:ß�àæà�èøìQÚ�óYáÛÚsí ìfèzå+îYÚ�ðmØ�à�â�å
÷�îYÚsäqåÛîYÚ�ß�Ø�Ù�ï"Ù�ß�ñ�å�Øæá�â�äýåÛîYÚ�ò�ÙÛâ�ómäYí�ô

u�A�iOA�U �Q[� Z£"!#%$'&)(_ö�â�íGÚýØ�äz÷�îGØ�ï�î,â�äGàæè�åÛÙ�ß���ï�ß�íGçfØ�áÛâ�ÙÛØ�ÚsádÉaämâ�å�ÙÛÚdá+â�àæó ú
åÛØæâ�äþß�íGçfØ�á+â�ÙÛØæÚdásÉ(ß�ÙÛÚ�Ø�á+á+óYÚsí�ôªÜaîYÚ¯Ú��fóGØæðmö�Úsäfå�ðQÚsÙÛñ�â�ÙÛö�á�ß�àæà(á+ómÙ+ç2Ú"Øæà ú
à�ß�ämïdÚ¡ñ�ómäYï"åÛØæâ�äYá�ß�äYí¯ðmÙ�âSçfØ�íGÚdáMÜ$Ý�á�ìGómåMämâ�å�û�Ý�ádô�ÜÆêaÝ�ãp÷�Øæàæà§áÛÚ"à�Údï"å
åÛîYÚqß�ðGðmÙ�â�ðGÙÛØ�ß�å�Ú�à�Ú"ç2Úsà�ómá+ØæämòÎâ�å+îYÚsÙIØ�ämðmómåÛádÉaá�óYï�î&ß�áì�ß�Ù�â�ö�Úså+ÙÛØ�ïýß�äYí
Ù�ß�í�Ø�âMß�àæå+ØæåÛómímÚ�ô�ë!ä:åÛîGØ�á%÷/ß	è2ÉGÜÆêaÝ�ã�÷�Ø�àæà�ò2Ú"äYÚsÙ�ß�å�ÚÆåÛÙ�ß���ï�ß�í�çZØæáÛâ�Ù+Ø�ÚsáÓß�å
åÛîYÚMåÛîmÙÛÚdá+îmâ�à�ímá�ß�ðmðmÙ�â�ðmÙÛØ�ß�å�Ú�ñ�â�Ù(å+îYÚIß�àæå+Øæå+óYímÚ�Ù�Údò�Øæö�ÚKâ�ñ�âS÷�ä²ß�ØæÙÛïsÙ�ß�ñ�å	ô
ÜaîYÚðmØæàæâ�å�ïdß�ä²áÛÚ"à�Údï"åKãGË+*Wâ�Ù�Ø�å�Ø�á�ß�ómå�â�ö:ß�å+Ø�ï	ß�àæàæèWáÛÚsàæÚdï"å�Údí¯÷�îYÚ"äøåÛîmÚ
ÜÆêaÝ�ãWß�Ø�Ù�ï"Ù�ß�ñ�å%Ø�á�ì'Ú"åy÷aÚsÚsä�,Kß�äYíýé-,�,�ñ�ÚdÚ"å�ß�ìQâSç2Ú�ò�ÙÛâ�ómäYí�à�Úsç�Úsà§ÿkÝ/.�Ë��
ß�á�ØæäYí�Ø�ï	ß�å�ÚdíWìfè�å+îYÚ�Ù�ß�íYß�Ù�ß�àæå+Øæö�Úså�Ú"Ù	ô

J�b	b	h$tøc$PSjl?ON��IÜaîmØ�áKö�âZímÚ�÷�Ø�àæà�ò2ÚsämÚsÙ�ß�àæàæè¯ìQÚ:óYá+Údí�ìfèøå+îYÚ:ðmØ�à�â�å
å�â�ß	ç2â�Øæí�ómäGäYÚdïsÚdáÛáÛß�ÙÛè�íGØæá+åÛÙ�ß�ïså+Ø�â�ämá�÷�îmØæàæÚÆß�å%à�âS÷ ß�àæåÛØ�åÛóYíGÚdáeâ�ä0	mä�ß�à
ß�ðmðmÙÛâ�ß�ï�îqå�â�ß�ä.ß�ØæÙ+ð'â�ÙÛå�ÿg\�ãmê21Gô � �"ô

u�A�iOA�Ulb4365�7Q[�ÜBÝ(á�ß�äYí¡ûÆÝ(á�ß�ÙÛÚ�ò�ÚsäYÚ"Ù�ß�åÛÚdíKØ�äMå+îYÚdá+ÚÓö�â�ímÚsádô�Ü�ß�ìmà�Ú8*�á+îYâS÷Æá
åÛîYÚWß�àæå+ØæåÛómímÚ�å+îmÙ�Úsá+îYâ�à�ímáKß�å¡÷�îmØæï�î�ÜÆêaÝ�ã�ß�ómåÛâ�ö:ß�åÛØæï	ß�à�àæè�ï�îYß�äYò2ÚsáKØæåÛá
ãGË�áÛÚ"à�Údï"åÛØæâ�äþß�äYí{å+îYÚpß�á+áÛâZïsØ�ß�å�Úsí{ÏgÐfÑþç�ß�à�óYÚdá�ñ�â�Ù�ß�à�åÛØ�åÛóYímÚ ú ÙÛÚsðQâ�ÙÛå+ØæäYò
ß�ØæÙÛïsÙ�ß�ñ�å	ôMãGËo�WóYáÛÚsá�Ø�ämðmómåÛá(ñ�Ù�â�öLåÛîYÚ¡Ù�ß�íYß�Ù�ß�àæå+Øæö�Úså�Ú"Ù	É'ß�äYí²ãGË)áMé�É91GÉ
ß�äYíÎ^:óYáÛÚå+îYÚîYÚsØæò�îfå�ß�ì'âSç�ÚIö�Ú	ß�äÎá+Ú	ß�à�Ú"ç2Úsà�ÿ:��ãGË���ß�á�ØæämíGØ�ïdß�å�Úsí�ìZè
åÛîYÚWìYß�Ù�â�ö�Úså+ÙÛØæï�ß�àæå+Øæö�ÚsåÛÚsÙ	ôøãGË | ïdß�ämäYâ�åì'Ú�á+Úsà�ÚsïsåÛÚdízß�ómå�â�öWß�å+Ø�ïdß�àæà�è
ß�å�åÛîmØæáMåÛØ�ö:Ú�;,Ø�å�Ø�á�Ù�Údá+ÚsÙ+ç2Údí�ñ�â�ÙMð'â�áÛá+Ø�ìmà�ÚIñ�ómå+ómÙ�Ú�óYáÛÚ:Ø�ä�ß�ÙÛÚ	ß�á�÷�îYÚsÙÛÚ
ñ�ómÙÛå+îYÚsÙ�ímÚsïsÙÛÚ	ß�á+Údá�Ø�äýáÛÚ"äYá+Ø�åÛØæçfØ�åyèýß�Ù�Ú�ÙÛÚ���ómØ�Ù�Údí'ô
FaX=<�UlA��QôaãZÚsäYá�ØæåÛØ�çfØæåyè�Ë)Ú"ç2Úsà§ã�Ú"à�ÚsïsåÛØæâ�ä�>/ß�á+Údíqâ�ä�Ý�àæå+ØæåÛómímÚ
Ý�àæå+Øæå+óYímÚ ã�Ú"äYá+Ø�åÛØæçfØ�åyè�Ë)Úsç�Úsà Ü$ß�óq��ß�àæómÚdá/Øæä�ã�Úsïdâ�ämímá

ÜBÝ û�Ý
, ú é-,-,G~GÝ/.�Ë * *-, ä)ô ßGô
é-,�, ú *2é-,�,KÝ/.�Ë � | é *-,
*2é-,-, ú�� ,-,�,�,?��ã�Ë é �@, *2é
� ,�,-,�, ú *�,�,�,�,?��ãGË 1 �fé | ,
Ý�ì'âSç�ÚA*-,-,�,�,B��ãGË ^ � � | é

1 �



Ã *�ôC*�ô���Ä
�qjltøAZN�bdjl?ON$b�?ED¡P�F$AoVMRT?YPSAZn�PSAZ@�Í�?OUlh�tøA�[:;�â�Ù¡Úsämïdâ�ómäfåÛÚsÙIò2Úsâ�ö:Ú"åÛÙ+Ø�Údá
Ø�äfç2â�à�çZØ�äYò:àæâT÷�ç�ÚsÙ+åÛØ�ïdß�à�ï"à�â2á�ómÙ�Ú�Ù�ß�åÛÚdáÿg\�ãmêa�môG1@�"ÉQåÛîYÚ�ç2ÚsÙ+åÛØæï	ß�à§íGØæö�ÚsäYá�Ø�â�ä�â�ñ
å+îYÚ(ðmÙÛâ�å�ÚsïsåÛÚdí�ç2â�à�ómö�Ú�ñ�â�Ù/Ü$Ý�áaØ�á � *-,�,Mñ�ÚsÚså/ß�ì'âSç�Ú�ß�äYí:ìQÚsàæâT÷&å+îYÚ�ß�à�åÛØ�åÛóYímÚ
â�ñ�âS÷�äoß�Ø�Ù�ï"Ù�ß�ñ�ådô�ÜaîYÚ:ç�ÚsÙ+åÛØ�ïdß�à/í�Øæö�ÚsäYá�Ø�â�äÎñ�â�ÙûÆÝ(á�ÿlï	ß�à�à�ÚsíIH2 9JB¢9��ç�ß�Ù+Ø�Úsá
ñ�ÙÛâ�ö ^2é-,�å�âLK�é-,�ñ�ÚdÚ"åKímÚ"ð'Ú"äYíGØ�äYò�â�äøâS÷�ä�ß�ØæÙÛïsÙ�ß�ñ�å	~�á�ß�àæå+ØæåÛómímÚ¡Ù�Úsò�Øæö�ÚqÿkáÛÚsÚ
;$Ø�ò�ómÙÛÚ?*�ô��mô(;�â�Ù�îmØæò�î�ç�ÚsÙÛå+Ø�ïdß�à§ï"à�â2á�ómÙ�ÚMÙ�ß�åÛÚdádÉ'ßWÜBÝ`â�Ù�ûÆÝ7÷Óâ�ómàæí�ìQÚKåÛÙ+Ø�ò ú
ò�ÚsÙ�Úsí�÷�îmÚsä�åÛîYÚ�ðmÙÛÚdíGØæïså�ÚsíåÛØæö�ÚaåÛâ�ïdâ ú ß�àæå+ØæåÛómímÚaíGÙÛâ�ðYáeìQÚsà�âS÷oåÛîYÚ/ÏgÐfÑ�ç�ß�àæóYÚsá
á�îYâS÷�ä�Ø�ä�Ü$ß�ìmàæÚM*�ß�äYí�Øæä.;�Ø�ò�ómÙ�ÚM*�ô��qÿ�\ � ô ��� ��ô

N O�ºQP�·%RÛ¼+¼+»Ó¹�¿)·
>�?)@BAÎC,C)hBRSiOA�jlUlUlXYN$n2A

Ã *�ô | Ä
ÜÆêaÝ�ã¸à�Ø�á�å�Úsämá�ñ�â�Ù�å+îYÚ�á+ðQâ�äfå�ß�äYÚdâ�ómá�åÛÙ�ß�äYá+ö�Ø�á+á+Ø�â�äYá�ÿ�S�T�UWVYXZX�[)\�S]�.ò2Ú"äYÚsÙ�ß�å�Úsí�ìZè
�.âZímÚÎã åÛÙ�ß�äYá+ðQâ�äYímÚ"Ù�ásô ÜaîYÚ²á]��ómØ�åÛå�Ú"ÙýåÛÙ�ß�äYá+ö�Ø�á+á+Ø�â�äYáýïdâ�äfå�ß�Øæä&åÛîYÚ¯ØæämíGØæçfØ�í�ó�ß�à
�.âZímÚMãýß�ímíGÙÛÚdáÛáÆâ�ñ�åÛîYÚ�á+ÚsäYímÚ"Ù	ô
Ã *�ô���Ä
^,îYÚ"ä.ÜÆêaÝ�ã:Ù�ÚsïdÚsØ�ç2Úsá�ßMá]��ómØæå+å�Ú"Ù�ö:ÚsáÛá�ß�ò2Ú�ÉZØæå/á+ÚsäYíGá�ßB�qâ�ímÚ�ã�Øæäfå�Ú"ÙÛÙ�â�ò�ß�åÛØæâ�ä:åÛâ
å+îYÚ2�qâ�ímÚÓã�ß�ímíGÙÛÚdáÛá�ïdâ�äfå�ß�ØæäYÚsí�Ø�äMå+îYÚ%ö:ÚsáÛá�ß�ò2Ú�É�ß�äYí�É�ñ�Ù�â�öµåÛîYÚ%Ù�Ú"ðmàæè�É�ímÚ"å�Ú"ÙÛö�ØæäYÚsá
Ù�ß�äYò2Ú�ÉBìQÚ	ß�ÙÛØæämòmÉ$ß�äYízÿlØæñaß	ç�ß�Øæà�ß�ìmà�Ú_��ß�à�åÛØ�åÛóYímÚâ�ñÓå+îYÚ`�qâ�ímÚ�ã²ß�ØæÙÛïsÙ�ß�ñ�å	ôÝ�à�åÛØ�åÛóYímÚ
â�ña�.âZímÚqãøå�ß�Ù�ò2Ú"å�áï	ß�ä ß�àæáÛâ�ìQÚýímÚsåÛÚsÙ+ö�Ø�äYÚdí�ìfè�à�Ø�á+åÛÚsämØ�äYò�ñ�â�ÙB�.â�íGÚ�ãÎÙÛÚsðmà�Ø�Úsá
ò2Ú"äYÚsÙ�ß�å�Úsí{ØæäzÙ�Úsá+ðQâ�äYáÛÚ.å�âb�.âZímÚ�ãoØæäfå�Ú"ÙÛÙÛâ2ò�ß�å+Ø�â�äYáìfèzò�Ù�â�óGäYí{á�å�ß�å+Ø�â�äYá�â�Ù�ìZè
â�å+îYÚsÙ�ÜÆêaÝ�ãqß�Ø�Ù�ï"Ù�ß�ñ�ådô
Ã *�ôÌé�Ä
ÜÆêaÝ�ãpå+Ù�ß�ï�cZá�åÛîYÚÙ�ß�äYò2ÚIß�äYí²ß�à�åÛØ�åÛóYímÚKâ�ñaÚdß�ï�îd�.â�íGÚ:ã�å�ß�Ù�ò2Ú"å�ÿ�\ � ô ��� ��ôÜaîYÚsáÛÚ
å�ß�Ù�ò2Ú"å�Ù�Ú"ð'â�ÙÛå�á�ß�Ù�Ú¡ðmÙÛâTçfØæímÚdípå�âWå+îYÚïdâ�àæàæØæá+Øæâ�äpß	ç2â�Ø�íYß�ämïdÚ¡à�â�ò�Ø�ï�ñ�â�Ù�ß�íGçfØæáÛâ�Ù+è�ímÚ ú
åÛÚdïså+Ø�â�ä�ß�äYíIíGØ�á�ðmà�ß	è2ô�Ý Ù�Ú"à�ß�å+Øæç2Ú/ìQÚ	ß�ÙÛØæämò�åÛÙ�ß�ï�cKØ�á%ß�à�áÛâ�ðGÙ�âSçfØ�ímÚsíIñ�â�Ù�ðmÙ�ÚsáÛÚ"äZå�ß�åÛØæâ�ä
â�äÎåÛîYÚIåÛÙ�ß���ï:ß�íGçfØ�áÛâ�ÙÛè¯íGØæá+ðmà�ßSè�É$ìGómåMØæá�äYâ�å�äYÚdïsÚdáÛáÛß�ÙÛè²ñ�â�Ù�åÛîGÙ�Ú	ß�åKímÚ"å�ÚsïsåÛØæâ�ä�â�Ù
ÙÛÚdáÛâ�àæómå+Ø�â�äIìQÚdï	ß�óYáÛÚ�ÜÆêaÝ�ãIïsómÙ+Ù�Úsäfå+àæèðmÙÛâTçfØæímÚdá%Ù�ÚsáÛâ�à�ómåÛØæâ�ä�ß�íGçfØ�á+â�ÙÛØæÚdá%â�ämà�èKØæä�åÛîmÚ
ç�ÚsÙÛå+Ø�ïdß�àBíGØæÙÛÚdï"åÛØ�â�ä²ÿ�\ � ôC*�*�ôC*��"ô

Ã *�ôÌé�ô � Ä
ÜaîmÚMÙ�ß�å�Ú�ß�åÆ÷�îmØ�ï�î�ße�qâ�ímÚKã.ß�ØæÙ�ï"Ù�ß�ñ�å�Øæá�Øæäfå�Ú"ÙÛÙ�â�ò�ß�å�Úsí�ìZè.ÜÆêaÝ�ãqímÚ"ð'Ú"äYímá
â�äWØæåÛá�Ù�ß�äYò2Ú�ß�äYíWï"à�â2á�ØæäYò�á+ðQÚdÚsí�ô�ÜaîYÚ�Ø�äfå�ÚsÙ+Ù�â2ò2ß�åÛØæâ�äIÙ�ß�åÛÚ�ØæämïsÙ�Údß�áÛÚsáÓåÛâKâ�äYïsÚ
ðQÚsÙ/áÛÚdïsâ�äYí�÷�îYÚ"ä�åÛîYÚ�ß�ØæÙ�ï"Ù�ß�ñ�å�÷aß�ÙÛÙ�ß�äfå�á�ßMå+Ù�ß���ï�ß�íGçfØ�áÛâ�ÙÛè�ÿ�\ � ô � KGÉGãmêf*�ô � �"ô

1�K



Sensitivity Level = 7
TA 48 seconds before CPA
RA 35 seconds before CPA

Altitude Layer 4: RA if less than or equal to 950 feet vertical separation

Altitude Layer 2: RA if less than or equal to 750 feet vertical separation

Altitude Layer 1: RA if less than or equal to 750 feet vertical separation

Altitude Layer 3: RA if less than or equal to 850 feet vertical separation

FL100

FL200

FL300

Sensitivity Level = 6

Sensitivity Level = 5

TA 45 seconds before CPA

TA 40 seconds before CPA

RA 30 seconds before CPA

RA 25 seconds before CPA

Sensitivity Level = 4
TA 35 seconds before CPA
RA 20 seconds before CPA

If aircraft climb inhibited, then Sensitivity Level = 2

Sensitivity Level = 2 (TA 20 seconds before CPA, no RAs)

No aural alerts

No descend RAs

1000 feet AGL

2500 feet AGL

500 feet AGL

400 feet AGL

GROUND LEVEL
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|
Ì ÛàÊÂÏ\ß)y Ò�ÔEÆ«ß/ÆãÑ7Æ�Ï\Ñ7Æãß�Ç�ÏOy7Ê�â«Ô#ÑËÊ]yaÑ��z© |
ÌVÍ�¹ � Ì

ù M ÈDÓe� ù+�x� M ��±EýzÓ��/ý4�Z���
Ù�x�Ê�Ô Ò�â«â«Ò��ZÆ«ß�Ç Ï\È/ÉhÏOâEÏ\ß/ß�È/ß�Ø�Æ Ï\Ñ4Æ�Ò�ß)yTyzxuÏ\âãâ��GÊ�È)y4Ê]� Î

t � n�ÔÕ�^ÉFp�Ö1e�u]h �=× Î �����>���G�i L¡N�����>���G�i 

Ø�o�u]h!f��1j=eih!mÅÉFp�Ö1e�u]h � eio�u Î
d � o,Ö!o�m5j=e�Ö!oDÍ

åså�¹



Ù ���������L�rÚ�³D�G���i ��>²�Û=ÜD³!³DÝ/¡ Ù ���������L�rÚ�³D�G���i ��>²£Û=Ü!³D³DÝXÍ#®Iß)y4È�ÉËÊíÑ9xuÏ\Ñ¸Ñ*x/Ê
�ÕG¬eß�Ê�Ê]��â«Ê�Æ¤y&wsÊ�Ö/Ñ Ò�È/Ñ Ò�ÔEÑ*x�Ê�âãÆ�Ç x�ÑËÊv�Fy7Ê�Ç�äÄÊ�ß�ÑBy Ì

Ò�h �=� o�� j=e�Ö!oDÍ
 �²`� Ù#Þ)ß  �²`� Ù#ÞDß  �²,� ÙCÞ Í�{Kâ«Æãä<��Ï\Ñ�Ñ9x�ÊjÉhÏ\Ñ7ÊXy9x�Ò��Zß Ò�ß�Ñ*x�Ê�Ú á Æ«ß)�
Æ�ØÂÏOÑËÒ�É]ÆBß/Ò�ä!Ü

ÆãßuÏ\âãâ�~ åBæ ��� Ô Ö/ä Ì
 �²`� Ù#Þ ¡X �����Û=Û=�i�1àµ �²`� Ù#Þ)ß  �²`� Ù#Þ ¡X ��5�LÛ=Û��i�1àá �²,� ÙCÞ Í�áCy�Ïª�lÒ�¢sÊ Ê
â
Ø�Ê�Ö/Ñ�Ñ*xuÏOÑ

ÆãÑ Ô È�É7Ñ*x/Ê�É Æãß)��Æ«ØÂÏ\Ñ7Ê]y�Ñ*xuÏ\Ñ Ò��Zß_}/Æ�Çªx×Ñ4ÖuÏ\Ñ9xJ�ZÆ«âãâ�Ø�É7Ò�y*yxÑ*x/É7Ò�È�Ç x Ñ9xuÏ\Ñ Ò�ÔZÑ*x/Ê
Ñ9x/ÉËÊYÏ\Ñ Ì

Ý>³DÛ� �³!�1Ý ß Ý�³DÛ= �³D�1Ý ß Ý>³DÛ= �³D�>ÝXÍf¥fÊvy7Ø�Ê�ß)� ÏOÑ�Ñ9x�ÊÓÉËÏ\ÑËÊ'yzx�Ò��Zß Ò�ßÄÑ9x�ÊÓÚ á�Æ«ß�Ü
�
Æ�ØÂÏOÑËÒ�É]Æ�ß�Ò�ä!Æ«ßuÏOâ«â�~ åBæª��� Ô Ö/ä Ì

Ý>³DÛ� �³!�1Ý/¡L ��5�LÛ=Û��i�1àáÝ>³DÛ= �³D�>Ý ß Ý>³!Û= �³D�1Ý/¡L ��5�LÛ=Û��i�>àµÝ>³DÛ� �³!�1ÝXÍfáCyEÏª�lÒ�¢sÊ
ÊZâ
ØYÊ�Ö�Ñ Ñ*x�Ï\Ñ�Æ«Ñ�Ô È/É4Ñ*x�Ê�É�Æ«ß)�
Æ�ØÂÏOÑËÊ]yfÑ9xuÏ\ÑxÒ��Zßc}�Æ�Ç x�Ñ7Ö�Ï\Ñ*x��ZÆ«âãâIØ�ÉËÒ�y9yxÑ9x/ÉËÒ�È/Ç x
Ñ9xuÏ\Ñ Ò�ÔEÑ*x�Ê�Ñ9x/ÉËÊYÏ\Ñ Ì

��³DÝ>ã> �³J �²`� Ù#Þ)ß ��³!Ý>ã1 �³J �²,� ÙCÞ Í�Ú Ê]��È�Ø�Ê\¢�Ê�É7Ñ4Æ�ØYÏ\âSy4ÖlÊYÊv�íÑËÒ Ñ9xuÏ\Ñ�y9x�Ò��Zß�Ò�ß
Ñ9x�ÊxÚ áµÆãß)��Æ�ØYÏ\ÑËÒ\É Ì

��³DÝ>ã> �³JÝ>³!Û= �³D��� ß ��³DÝ>ã> �³cÝ>³DÛ� �³!���LÍfÚ Êv��È�ØYÊN¢�Ê�É4Ñ7Æ�ØYÏ\â`yaÖGÊ�Ê]��ÑËÒZÑ*xuÏOÑ�y9x�Ò��Zß
Ò\ß Ñ9x�ÊxÚ áûÆãß)��Æ�ØYÏ\ÑËÒ\É Ì

�i�1 ���³)�>Û=³c �²`� Ù#Þ)ß �i�1 ���³)��Û=³c �²`� Ù#Þ Í�ä�Ò�â«â«Ò��'y Ï¸ �²,� ÙCÞ Ï ��¢�Æ�y7Ò�É9~ Ì Ù�x�Ê\¢sÊ�ÉaÜ
Ñ4Æ�ØYÏ\âNyaÖGÊ�Ê]�©Ò�ÔKÑ9x�Ê�Ø�âãÆ«ä<�£y9x�Ò�È�â¤�£�lÊ�Æ«ß�Ø�ÉËÊÂÏªy7Ê]�´Ñ7Ò¸Ñ9xuÏ\Ñ3yzx�Ò��Zß�Ò\ß©Ñ9x�Ê%Ú á
Æãß)��Æ«ØÂÏ\Ñ7Ò�É?å×ß�Ò�ä!Æ«ßuÏ\âãâ�~ |sæ � � Ô Ö�ä Ì

�i�1 ���³)�>Û=³cÝ>³DÛ� �³!��� ß �i�1 ���³)�>Û=³cÝ>³DÛ= �³D�1��Í3ä�Ò�â«â«Ò=�'yGÏ'Ý�³DÛ= �³D�1Ý0Ï �G¢×Æ�y7Ò�É9~ Ì Ù�x�Ê¢�Ê�É4Ñ7Æ�ØYÏ\â�y4ÖlÊYÊ]��Ò�ÔIÑ*x/ÊR�/Êvy7ØYÊ�ß�Ñ3y9x�Ò\È/â¤���GÊ�Æ«ß�Ø�ÉËÊYÏ y7Êv��ÑËÒ!Ñ*xuÏ\Ñ�y9x/Ò=�Zß§Ò�ß§Ñ*x/Ê
Ú áµÆ«ß)�
Æ�ØÂÏOÑËÒ�É]å
ß�Ò�ä!Æ«ß�Ï\â«â¦~ |sæ ��� Ô Ö/ä Ì

 �²`� Ù#Þ ¡X �²`� Ù#Þ �1��æ ß  �²`� Ù#Þ ¡X �²,� ÙCÞ �1��æ�ÍHä�Ò�âãâ�Ò��'y ÏWÝ>³DÛ� �³!�1Ý!Ï ��¢�Æ¤y4Ò�É*~��Tx�Ê�ß
ÆãÑNxuÏ y��GÊ�Ê�ß7�/Ê�Ñ7Ê�É4ä0Æãß�Ê]��Ñ9xuÏ\Ñ�ÏcÉ7Êv¢sÊ�ÉBy7Ï\âuÒ�Ô)¢sÊ�É7Ñ4Æ�ØÂÏOâ)y4ÖlÊYÊv�%Æ�yÐß�Ê�Ê]�/Êv�!Ñ7ÒfÖ/ÉËÒ\Ü
¢�Æ��/ÊxÏ �/Ê]¥qÈuÏOÑËÊ�y7Ê�Ö�Ï\ÉhÏ\Ñ4Æ�Ò�ß Ì

Ý>³DÛ� �³!�1Ý/¡LÝ>³DÛ� �³!�1Ý¯�1��æ ß Ý>³DÛ= �³D�>Ý/¡XÝ>³!Û= �³D�1ÝÅ�1��æ�Í�ä�Ò�âãâ�Ò��'y Ï' �²`� Ù#Þ Ïª�
Ü¢�Æ�y7Ò�É9~��Tx/Ê�ß´Æ«ÑWxuÏ yW�GÊ�Ê�ß¸��Ê�ÑËÊ�É7ä!Æ«ß�Êv��Ñ*x�Ï\ÑfÏ%ÉËÊ
¢sÊ�É*yËÏ\âIÒ�ÔN¢sÊ�É7Ñ4Æ�ØÂÏOâLyaÖGÊ�Ê]��Æ�y
ß/ÊYÊ]��Ê]��Ñ7Ò%Ö�ÉËÒ�¢�Æ¤�/ÊxÏ �/Êv¥qÈuÏ\ÑËÊHy4Ê�ÖuÏ\ÉËÏ\Ñ7Æ«Ò�ß Ì

Ù�x�Ê\y4Æãß�Ç�â�Ê%ÏOß/ß�Ò�È/ß/ØYÊ�ä0Ê�ß�ÑO �²,³D�>�ç���Å ����1��²`�i ��ÅyzxuÏ\â«âjÆãß)��Æ«ØÂÏ\Ñ7Ê%Ñ9xuÏ\ÑxÑ*x�Ê!Ê�ß
Ü
Ø�Ò�È/ß�ÑËÊ�É¸xuÏ y§Ê�ß)�/Ê]�è� ÉhÏ\ß�Ç�ÊJxuÏ y¸yaÑhÏ\É4ÑËÊ]�ûÑ7Ò Æ«ß�Ø�ÉËÊYÏ y7Ê?�
å�ÏOß)�ûÑ*x�ÊíÖ/Æ«â«Ò�Ñ�yzx�Ò�È/â��
Ö/É7Ò�ä!Ö/Ñ7â¦~\�/È�Ñ�yaäÄÒ×Ò�Ñ9x/â�~!ÉËÊ�Ñ7È/É4ß Ñ7Ò!Ñ9x�Ê�Ö/ÉËÊ
¢×Æ«Ò�È)y Ø�â«ÊÂÏ\ÉËÏ\ß�Ø�Ê Ì

å=| �



t � n�ÔÕ�^ÉFp�Ö1e�u]h �=× Ê�e�u]�Lfin ×
écÆ�y4Ö/â�Ï�~ ØBx�Ï\ÉhÏ�Ø�ÑËÊ�É7Æ¤yaÑ7Æ«Ø]y+�ZÆãâ«â���Æ�êlÊ�É Ï\äÄÒ\ß�ÇíÑ9x�Ê´Ï\ÆãÉ7â«Æãß�Ê]yA�/È/ÑÄä�È)y4Ñ�yËÏ\Ñ4Æ¤y4Ô�~ Ñ*x/Ê
Ô Ò�âãâ�Ò��ZÆ«ß/Ç ÉËÊv¥�È�Æ«ÉËÊ�äÄÊ�ß�ÑBy Ì
Ù�x�ÊfÑ4ÉhÏª§!Ø�Ï �G¢×Æ�y7Ò�É9~���Æ�y4Ö/â�Ï?~+yzxuÏ\â«âGØYÒ�¢sÊ�ÉÓÏ\ßàÏ\ÉËÊYÏ�Ï\Ñ^â«ÊÂÏ yaÑTy4Æ�â ß/ä!Æ�Ïªx/ÊÂÏ �¸Ò�Ô Ñ*x/Ê
Ï\ÆãÉËØ�ÉhÏ\Ô Ñ^Ñ7Ò�Ñ*x/É7ÊYÊ�ß/ä0Æ��GÊ
x/Æ«ß)� Ñ9x�ÊxÏ\Æ«É7Ø�ÉhÏOÔ Ñ Ì
¬�ß�Ñ7É4È)�/Ê�É�Ï\ÆãÉËØ�ÉËÏ\Ô ÑHy9x�Ï\â«âS�lÊ0Ø�Ò�â�Ò�É7Ê]�íÏ\ä<�lÊ�É�È/ß/â«Ê]y9y Ñ*x/Êv~´ÖlÒ�y7ÊÄÏàØ�Ò�â«âãÆ¤y4Æ«Ò�ß´Ñ*x�ÉËÊÂÏOÑ
�ZÆãÑ*x/Æãß |ª� ÑËÒ À�� y7Ê�ØYÒ�ß)��y Ì ¬�Ô Ñ*x/Ê Æãß×Ñ4É7È)��Ê�ÉKÏ\Æ«É7Ø�ÉËÏ\Ô Ñ�Æ¤yS�/Ê�Ñ7Ê�É4ä0Æãß�Ê]�%ÑËÒ��GÊ ÏxÑ9x/ÉËÊYÏ\Ñ?å
Ñ9x�Ê�ØYÒ�â«Ò�ÉZÒ�ÔEÑ*x�ÊHyz~×äR�GÒ�â1yzxuÏ\âãâ�ØBxuÏ\ß�Ç�ÊxÑ7Ò%É7Ê]� Ì
ÙEÏ\ÉËÇ�Ê�ÑBycÒ�ÔIÆ«ß�Ñ7Ê�ÉËÊvy4Ñ�Ò\ß§Ñ*x�Ê�ÙEá´��Æ¤yaÖ/â Ï?~�y9xuÏOâ«â>�GÊ�y9~�ä<�lÒ�â«Æ�ëYÊ]� Æ«ß�¢\Ï\É4Æ�Ò�ÈUyCy9x�Ï\ÖGÊvy
Ï\ßU� Ø�Ò�â�Ò�É*yZÏ y'y9x/Ò=�Zß Æ«ß^ä#Æ«Ç�È/ÉËÊ À
Ìíì
Î
åsÌWî �Zß Ï\ÆãÉËØ�ÉËÏ\Ô Ñ<yzxuÏ\âãâI�lÊ�y9x/Ò=�Zß�Ï y�ÏOß Ï\É7É7Ò=�Tx/ÊÂÏ � Ò�É�Ï\Æ«É4Ö/â Ï\ß/Ê�Ü�âãÆ�w�Ê\yz~×äR�GÒ�â
Ø�Ò�â�Ò\ÉËÊ]�F�Tx/ÆãÑËÊ�Ò�É Ø
~qÏ\ß Ì

|
Ì'ï Ò�ß�ÜWÆ«ß�Ñ7É4È)��Æ«ß/ÇxÑ4ÉhÏª§!Ø å`�Tx/Æ«ØBxÄÆ�y/��Ê�Þ/ß�Êv� Ï y�Ò�Ñ*x/Ê�É�ÑhÏ\É7ÇsÊ�Ñ*y/�ZÆãÑ*x/Æãß!Ñ9x�Ê ÉhÏ\ß�Ç�Ê
Ò\ÔKÑ9x�ÊO��Æ¤yaÖ/â Ï?~J�PÖlÒ�Æ«ß�ÑÓÈ/Ö,�^Ï\É*�D�
å1yzxuÏ\â«â��GÊOyzx�Ò��Zß Ïªy�Ï\ß©Ò�ÖlÊ�ß¨��Æ ÏOäÄÒ�ßU��ålÆãß
�Tx�Æ«ÑËÊxÒ�ÉÓØv~sÏ\ß�å5�ZÆãÑ*x�Ï\��ÏOÑhÏ!ÑËÏ�Ç ÌTï Ò�ß�Ü�Ï\â«Ñ4Æ«Ñ7ÈU�/Ê�ÜWÉËÊ�ÖlÒ�É4Ñ7Æ«ß/Ç�Ï\Æ«É7Ø�ÉËÏ\Ô Ñ ÑhÏ\É7ÇsÊ�Ñ*yyzxuÏ\âãâ�ß�Ò�Ñ'��Æ�y4Ö/â�Ï�~ ÏO��Ï\ÑhÏ�ÑhÏ\Ç Ì

À�Ì áñðaÖ/É7Ò�â×Æãä Ï\Ñ7Ê]ò%ÑhÏ\É7ÇsÊ�Ñ]å)�Tx/Æ�ØBx§Æ�y���Ê�Þ/ß�Êv�´Ï ycÏ\ß,~�ÏOÆ«ÉËØ�ÉhÏ\Ô Ñ'�ZÆãÑ*x/Æãß Í ß/ä0Æ Æãß
ÉËÏ\ß�ÇsÊcÏ\ß)� å=| ��� Ô ÊYÊ�ÑI¢�Ê�É7Ñ4Æ�ØYÏ\â«â¦~V�PÖlÒ�Æ«ß�Ñ�È/Ö,�eÏ\ÉB�D�/y9xuÏ\âãâ)�GÊ�y9x�Ò��Zß¸ÏªyeÏH�Tx/Æ«Ñ7Ê
Ò\ÉÓØ
~qÏ\ßàÞ/âãâ�Ê]�V��Æ�Ï\ä0Ò�ß)���ZÆ«Ñ9x ÏA�/Ï\ÑhÏ�ÑhÏ�Ç Ì

Á/Ì ázÙ áµÑhÏ\É7ÇsÊ�Ñ'yzxuÏ\â«â��GÊHy9x/Ò=�Zß§Ï y Ï\ß Ï\ä<�lÊ�ÉZÞ/âãâ�Êv�àØ�Æ«É7Ø�â�Ê#�ZÆãÑ*x ÏO��Ï\ÑËÏ�ÑËÏ�Ç Ì
æ
Ì á ß§Ú áµÑhÏ\É7ÇsÊ�Ñ'yzxuÏ\âãâ��GÊHyzx�Ò��Zß´Ï y Ï�ÉËÊv�àÞ/âãâ�Êv�Fy*¥qÈuÏ\É7Ê��ZÆãÑ*x Ï7�/Ï\ÑhÏ�ÑhÏ\Ç Ì

á â«â3��ÏOÑhÏÝÑhÏ�Ç�yVyzxuÏ\â«âHyzx�Ò�� Ñ*x/Ê©É7Ê�â ÏOÑ7Æ�¢�Ê©Ï\â«Ñ4Æ«Ñ7ÈU�/Ê§Ò�Ô Ñ*x�ÊíÏ y*y4Ò
Ø�Æ Ï\Ñ7Ê]��ÑhÏ\É7ÇsÊ�Ñ¸Æãß
x�È/ß)�
ÉËÊ]��yfÒ�ÔÐÔ Ê�Ê�Ñ Ì Ù�x/Æ¤y ß�È/ä<�lÊ�ÉCy9xuÏ\âãâ��GÊ�Ö/É7ÊYØYÊv�/Ê]�£�,~àÏ%Ö/â«È)y Ò�É ä!Æ«ß�È)y'y4Æ«Ç�ß Ñ7Ò
Æãß)��Æ�ØYÏ\ÑËÊ'�Tx�Ê�Ñ*x�Ê�ÉZÑ*x�ÊcÑËÏ\ÉËÇ�Ê�Ñ^Æ�y^Ïª�lÒ�¢sÊfÒ�É��GÊ�â�Ò���Ñ*x�ÊfÏ\â«Ñ4Æ«Ñ7ÈU�/ÊÓÒ\Ô Ò=�Zß Ï\ÆãÉËØ�ÉhÏ\Ô Ñ Ì ¬�Ô
Ñ9x�ÊfÑhÏ\É7ÇsÊ�Ñ ÏOÆ«ÉËØ�ÉhÏ\Ô ÑKÆ¤yZØ�â«Æ«äR�/Æ«ß�Ç Ò�É'�/Êvy7ØYÊ�ß)��Æãß�ÇÄÏOÑ æ ��� Ô Ê�Ê�Ñ Ò�É^ä0Ò�ÉËÊÓÖGÊ�É ä!Æ«ß�È/Ñ7Ê å
Ñ9x�ÊxÏ\â«Ñ4Æ«Ñ7ÈU�/Ê#��Ï\ÑËÏOy9xuÏ\âãâ��lÊ�Ô Ò\â«â�Ò��KÊ]�F�,~¸ÏO¢sÊ�É4Ñ7Æ«ØÂÏ\â ÏOÉ7ÉËÒ���ÖGÒ�Æãß�Ñ7Æ«ß/Ç�È/Ö�Ò\É'�/Ò��Zß Ì
á�y Ï\ßíÒ�Ö/Ñ4Æ�Ò�ß¨��È�É7Æ«ß/Ç�Ï\Ö�Ö/ÉËÒqÏ\ØBx Ò�ÉH�/Ê�ÖuÏ\É4Ñ7È/É7Ê0Ô ÉËÒ\ä°Ï¸Ñ7Ê�É4ä0ÆãßuÏ\â�Ï\É7ÊÂÏ�åEÏVy9�ZÆãÑËØBx
äÄÏ?~F�GÊ�y7Ê�ÑcÑËÒ+y4Ê�â«ÊYØ�ÑÓÑ*x�Ê���Æ¤yaÖ/â Ï?~àÒ�ÔIÑ4ÉhÏª§!ØxÔ ÉËÒ�ä |�ìª��� Ô Ê�Ê�Ñ�Ï��GÒ�¢sÊxÑËÒÄÑ9x�Ê â«Ò��eÊ�É
âãÆ«ä!Æ«Ñ�Ò�ÔUy4È/É9¢sÊ�Æãâ«â�Ï\ß�ØYÊ�Ò�ÉEÔ ÉËÒ�ä | ì ��� Ô ÊYÊ�Ñ��GÊ�â�Ò��ÝÑËÒ Ñ*x�Ê�È/Ö/ÖlÊ�É#â«Æãä0ÆãÑ�Ò�Ô)yaÈ/É*¢�Ê�Æ«âãâ Ï\ß/ØYÊ å
É7Ê]y4ÖlÊYØ�Ñ7Æ¦¢sÊ�â¦~ Ì
Ú á�Ò\ÉeÙ á�ÑËÏ\ÉËÇ�Ê�ÑBy�Ñ*x�Ï\ÑKÏ\ÉËÊ'�GÊ
~sÒ�ßU�ÄÑ*x�Ê ÉhÏ\ß/ÇsÊÓÒ\ÔGÑ*x/Ê���Æ�y4Ö/â�Ï?~Ay9xuÏ\âãâ)�GÊWy9x/Ò=�ZßàÏªy
xuÏOâ«Ô�yz~�ä<�GÒ\â¤yI�ZÆãÑ*x Ï���Ï\ÑËÏxÑËÏ�ÇUå
Ï\ÑKÑ9x�ÊcÊv�/ÇsÊÓÒ�Ô Ñ*x/ÊC��Æ�y4Ö/â�Ï�~ å�ÏOß)� Ï\ÑKÑ*x�Ê�Æ«É�ÉËÊ�â Ï\Ñ4Æ�¢sÊ
�lÊÂÏ\É4Æ«ß�Ç�Ô É7Ò�ä-Ò��Zß�Ï\Æ«É7Ø�ÉhÏOÔ Ñ Ì
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OWN AIRCRAFT:

Airplane Symbol
White or cyan

NON-INTRUDING TRAFFIC
ALTITUDE UNKNOWN:

Open diamond

PROXIMITY TRAFFIC:

White or cyan
Solid diamond

White or cyan

-02 Number and arrow
(200 feet below, descending)

TRAFFIC ADVISORY (INTRUDER):

Solid amber circle
Number and arrow

RESOLUTION ADVISORY (THREAT):

Solid red square
Number and arrow

(700 feet above, level)

(100 feet below, climbing)

+07

-01

ä#Æ«Ç�È/ÉËÊHó Ìíì
Î Õ�ÑhÏ\ß)�/Ï\ÉB��Õ�~�ä<�lÒ�â¤y^Ô Ò�É Ù áôécÆ¤yaÖ/â Ï?~
¬�Ô�Ï Ù ánÒ�ÉfÏ\ß Ú á~Æ�ycÇsÊ�ß�Ê�ÉËÏ\ÑËÊv� Ô Ò\ÉfÏ\ß´Æãß�Ñ7É7ÈU�/Ê�ÉcÒ�ÉcÑ9x/ÉËÊYÏ\ÑcÑ9xuÏ\Ñ3�/Ò×Ê]y ß�Ò�Ñ#x�Ï�¢�Ê
ÇsÒ×Ò��Å�GÊYÏ\É7Æãß�ÇíÆãß/Ô Ò�É4ä Ï\Ñ4Æ�Ò�ß�åKÑ*x/Ê�ÉhÏ\ß/ÇsÊ´Ï\ß)� É7Ê�â�Ï\Ñ7Æ¦¢sÊ§ÏOâ«Ñ7ÆãÑ7È)��Ê^yzxuÏ\â«â��GÊ�y9x�Ò��Zß
Ï\âãÖUxuÏ\ß�È/ä0Ê�É4Æ�ØYÏ\â«â¦~0Ò\ßàÑ9x�ÊxÙEáÑ��Æ�y4Ö/â�Ï?~ÄÆ«ß Ï\äR�GÊ�ÉZÔ Ò�É Ï%ÙEá Ò�É ÉËÊv�àÔ Ò\É Ï\ß Ú á Ì
Ù áç��Æ�y4Ö/â�Ï�~�y^ØYÏ\ß¸Ò�Ö/Ñ4Æ�Ò�ß�Ï\â«â¦~<�GÊÓÈ)y7Êv�¸Ñ7ÒO��Æ¤yaÖ/â Ï?~A�KÊÂÏ\Ñ9x�Ê�É Ì Ù áµÏ\ßU�¸Ú áç�
Æ¤y4Ö�â Ï?~�y
äÄÏ?~+�lÊxØ�Ò�ä<�/Æãß�Ê]� Ì

Ø�o�u]h!f��1j=eih!mÅÉFp�Ö1e�u]h �=× Ê�e�u]�Lfin ×
Ù�x�ÊÄÚ áè��Æ�y4Ö/â�Ï�~�yzxuÏ\âãâX�GÊ0Ï\ßÕ¬P�ÕG¬A�g¬�ßUy4ÑhÏOß×ÑËÏ\ß�Ê�Ò�È)yR�Ê�É7Ñ7Æ«ØÂÏ\âeÕ×ÖlÊYÊv�Õ¬�ß)��Æ«ØÂÏ\Ñ7Ò�ÉZ�
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Ì ó�ä!Æ�Ø�É7Ò�y7Ê�ØYÒ�ßU�UyT��~
��Ì�|ªù,| ä!Æ�Ø�ÉËÒ�y4ÊYØYÒ\ß)� Ò\É ä0Ò�É7Ê å î Ú+Æ«Ô#Ê�ÆãÑ*x�Ê�ÉÓÒ\ÔÐÑ*x/ÊH��ÉhÏ�ØBw�Ê�ÑcÖ�È/â¤y4Ê]y Ò
Ø�Ø�È/É*yW�ZÆãÑ*x/Æãß
��Ì�|ªù,| ä0Æ«Ø�ÉËÒ y7ÊYØ�Ò�ß)�´Ò�ÔKÏ0Ö�ÉËÊv¢�Æ«Ò�È)y#�/ÉËÏ�ØBwsÊ�ÑxÖ�È/â¤y4Ê å î ÚzÆãÔIÑ*x/Ê<�ZÆ¤��Ñ9x Ò�Ô�Ê�Æ«Ñ9x�Ê�ÉcÒ�Ô
Ñ9x�Ê!Ö�È/â¤y4Ê]y�Æ¤y ��Ì�|ªù,| ä0Æ«Ø�ÉËÒ y7ÊYØ�Ò�ß)�íÒ�É�â�Ê]y9y Ì á Û Ò��/Ê\{~ØYÒ��/Ê%Ö/È/â�y7Ê7y9xuÏ\âãâS�GÊ!Ï�ØMÜ
Ø�Ê�Ö/Ñ7Ê]� Æ«Ô�ÆãÑBy�â�ÊYÏ ��Æ«ß/Ç Ê]��ÇsÊfÒ×ØYØ�È�ÉBy��ZÆãÑ*x/Æãß ��ÌLå=|
å ä0Æ«Ø�ÉËÒ y7ÊYØ�Ò�ß)� Ò\ÔEÏ ß�Ò�ä!Æ«ßuÏOâlØ�ÒG��Ê
Ö/È�â¤y7ÊKÖGÒ�yaÆ«Ñ4Æ�Ò�ß ÉËÊ�â�Ï\Ñ7Æ¦¢sÊ�ÑËÒfÑ*x/Êeâ�ÊYÏ ��Æ«ß/ÇcÊ]��ÇsÊZÒ�Ô�Ñ*x/ÊeÞ/ÉByaÑX�/ÉhÏ\ØBwsÊ�ÑjÖ�È/â¤y4Ê Ì Ù�x�ÊZØ�ÒG��Ê
Ö/È�â¤y7Ê�y9xuÏOâ«â>�GÊxÉËÊz�aÊ�Ø�Ñ7Ê]�´Æ«ÔIÑ9x�Ê Ñ4Æ«ä0Ê Ò\Ô�Ò
Ø�Ø�È/É4ÉËÊ�ß/ØYÊ�Ò�ÔIÆãÑBy â�ÊÂÏª��Æ«ß�Ç0Ê]�/Ç�ÊR�/Ê
¢×Æ�Ï\ÑËÊvy
Ô É7Ò�äðÏ ß�Ò�ä!Æ«ß�Ï\âuØYÒ��/ÊÓÖ�È/â¤y4ÊcÖGÒ y4Æ«Ñ4Æ�Ò�ß7�,~ ��Ìí|�ù,| ä!Æ�Ø�ÉËÒ�y4ÊYØYÒ\ß)� Ò�ÉKäÄÒ�É7Ê å î Ú�ÆãÔ Ñ*x/Ê�ZÆ���Ñ*xàÒ�ÔEÑ*x�Ê�Ö/È�â¤y7Ê�Æ�y ��Ìí|�ù,| ä0Æ«Ø�ÉËÒ y7ÊYØ�Ò�ß)�¸Ò�É â�Êvy*y Ì

Ø Ì {KÉ4Æ«ÑËÊ�É7Æ�Ï Ô Ò�É#ácØ�ØYÊ�Ö/ÑhÏ\ß/ØYÊZÒ�Ô ö Ï\É*��â�Ê]� Û Ò��/Ê'{ Ú Ê�Ö/âãÆ�Êvy Ì Ù�x�ÊZÙ'{eá�ÕR¬9¬�Ê]¥qÈ/ÆãÖ/äÄÊ�ß�Ñ
yzxuÏ\â«âS�lÊÄØYÏ\ÖuÏª�/â«ÊÄÒ�Ô^ØYÒ�É4ÉËÊYØ�Ñ7â¦~c��Ê�ÑËÊ�É7ä!Æ«ß/Æãß�Ç§ÏOÉ7É7Æ¦¢\Ï\âjÑ7ÆãäÄÊvy Ï\ßU�Õ�/Ê�Ñ7ÊYØ�Ñ7Æ«ß/Ç�ÉËÊ�Ö/â�~
�/ÉËÏ�ØBwsÊ�ÑBycÏ\ß)�¸ÉËÊ�Ö�â�~ Ø�ÒG�/ÊvyZÔ Ò�ÉÓÏ\ÑZâ�ÊYÏ y4Ñ Ñ*x�ÉËÊYÊH¢\Ï\â«Æ�� Ò�¢sÊ�É4â Ï\Ö�Ö/Æ«ß�Ç0Û Ò��/Ê�{�É7Ê�Ö/âãÆ�Êvy
�Tx�Ò y7Ê Ø�ÒG��Ê Ï\ßU�^�/ÉËÏ�ØBwsÊ�ÑfÖ/È/â�y7Ê]yÓÏ\É7ÊxÆãß×Ñ7Ê�É4â�ÊÂÏ?¢�Ê]��åuÆ Ì Ê Ì å�Ñ*x�Ê
~àÔPÏOâ«â�Æ«ß�Ñ7Ò!Ñ9x�Ê�yaÖuÏ�Ø�Ê]y
�lÊ�ÑE�KÊYÊ�ßÝÑ*x�Ê0Ò�Ñ*x�Ê�É É7Ê�Ö/â¦~ ØYÒ��/Ê0Ö�È/â¤y4Ê]y Ì Ù�x/Ê Ê]¥qÈ/ÆãÖ/äÄÊ�ß�ÑRyzxuÏ\â«âKÏ\â�y7ÒV�GÊ!ØÂÏOÖuÏª�/â«Ê
Ò�Ô��/Ê�Ñ7Ê�É7ä!Æ«ß�Æ«ß�ÇxÏ\É4É7Æ�¢\Ï\â�Ñ4Æ«ä0Ê]yKÏ\ß)�\�/Ê�Ñ7ÊYØ�Ñ4Æ«ß�Ç��/ÉhÏ\ØBwsÊ�Ñ*y Ï\ß)�!ÉËÊ�Ö�â�~!ØYÒ��/Ê]y/�ZÆ«Ñ9xÄÑ*x/Ê
Ô Ò�âãâ�Ò��ZÆ«ß/ÇeÖ/ÉËÒª�uÏª�/Æãâ«Æ«ÑE~ Ô Ò�ÉEÏOÑ�â�ÊÂÏªy4Ñ�Ñ*x�ÉËÊYÊX¢\Ï\âãÆ¤��Ò�¢sÊ�É7â ÏOÖ/Ö/Æ«ß/Ç Û ÒG��Ê�{´ÉËÊ�Ö/â«Æ«Ê]y��Tx�Ò�y4Ê
Ø�ÒG�/Ê Ï\ß)���/ÉhÏ\ØBwsÊ�ÑÓÖ/È/â�y7Ê]yÓÒ�¢sÊ�É4â Ï\Ö ÊÂÏ\ØBx´Ò�Ñ*x/Ê�É Ì áCyÓÏ!ä!Æ«ß/Æãä�È/ä^å
Ñ*x/ÊxÖ/É7Ò �uÏª��Æ«â«ÆãÑE~
Ò�Ô�Ø�Ò�É7É7ÊYØ�Ñ4â�~^�/ÊYØ�ÒG�
Æ«ß�Ç Ñ9x/ÉËÊ�Ê<¢�ÏOâ«Æ¤� ÉËÊ�Ö�â«Æ�ÊvyC�ZÆ«Ñ9x´Ò�¢sÊ�É7â ÏOÖ/Ö/Æ«ß/Ç Ö/È/â¤y4Ê]y3yzxuÏ\â«â��GÊ%Ïªy
yaÖGÊ�Ø�Æ«Þ/Ê]�V�GÊ�â�Ò��+Ô Ò�ÉZÑ9x�Ê�Ô Ò�â«â«Ò��ZÆ«ß�Ç�Ø�Ò�ß)��ÆãÑ7Æ«Ò�ß)y^Ò�ÔEÉËÊ�Ö/â�~ÄÖ/È/â¤y4Ê�Ò=¢�Ê�É4â Ï\Ö Î

Ú Ê�Ö�â�~ å
Ú Ê�Ö/â�~F{eÒG�/Ê 5 Ísæ ó �
Ú Ê�ØYÊ�Æ¦¢sÊv� á ä0Ö/âãÆ«Ñ4È)�/Ê 5µÜ Í�� �#	Kä

å�¹��



Ú�äõä/ÉËÊv¥�È/Ê�ß�Ø
~ 5 å���¹�� Û±¶�ë
�jÉ7Ò �uÏª��Æ«â«ÆãÑE~!Ò�Ô

{eÒ�É4ÉËÊ�Ø�Ñ�éfÊYØ�ÒG�/Ê 5 æª�/À ´
Ú Ê�Ö�â�~ |

Ú Ê�Ö/â�~F{eÒG�/Ê 5 ù`ì�Í��
Ú Ê�ØYÊ�Æ¦¢sÊv� á ä0Ö/âãÆ«Ñ4È)�/Ê 5µÜ Í óO�#	Kä
Ú�äõä/ÉËÊv¥�È/Ê�ß�Ø
~ 5 å?��· ù Û·¶�ë
ÚÓÏ\ß/ÇsÊ�Ú Ê�â Ï\Ñ4Æ�¢�ÊfÑËÒ
Ú Ê�Ö/â¦~ å 5 {eÒ\ß×Ñ4Æ«ß�È�Ò�ÈUy4â�~+¢�ÏOÉ7Æ Ï��/â�ÊcÔ É7Ò�ä

Ú Ê�Ö/â¦~ å ÉhÏ\ß�Ç�ÊfÖ/â«È)y
|
åsÌ ó�ä0Æ«Ø�É7Ò�y7Ê�ØYÒ�ß)��yÓÏOÑZÑÕ5 � ÑËÒ
Ú Ê�Ö/â¦~ å ÉhÏ\ß�Ç�Êfä0Æãß×ÈUy
|
åsÌ ó�ä0Æ«Ø�É7Ò�y7Ê�ØYÒ�ß)�

�jÉ7Ò �uÏª��Æ«â«ÆãÑE~!Ò�Ô
{eÒ�É4ÉËÊ�Ø�Ñ�éfÊYØ�ÒG�/Ê 5 æª�/À ´

Ú Ê�Ö�â�~Fó
Ú Ê�Ö/â�~F{eÒG�/Ê 5 Í�ì
å��
Ú Ê�ØYÊ�Æ¦¢sÊv� á ä0Ö/âãÆ«Ñ4È)�/Ê 5µÜ æ�ì �#	Kä
Ú�äõä/ÉËÊv¥�È/Ê�ß�Ø
~ 5 å?��¹ ó!Û·¶�ë
ÚÓÏ\ß/ÇsÊ�Ú Ê�â Ï\Ñ4Æ�¢�ÊfÑËÒ
Ú Ê�Ö/â¦~ å 5 {eÒ\ß×Ñ4Æ«ß�È�Ò�ÈUy4â�~+¢�ÏOÉ7Æ Ï��/â�ÊcÔ É7Ò�ä

Ú Ê�Ö/â¦~ å ÉhÏ\ß�Ç�Êfä0Æãß×ÈUy
|
åsÌ ó�ä0Æ«Ø�É7Ò�y7Ê�ØYÒ�ß)��yÓÏOÑZÑÕ5 � ÑËÒ
Ú Ê�Ö/â¦~ å ÉhÏ\ß�Ç�ÊfÖ/â«È)y
|
åsÌ ó�ä0Æ«Ø�É7Ò�y7Ê�ØYÒ�ß)��y

�jÉ7Ò �uÏª��Æ«â«ÆãÑE~!Ò�Ô
{eÒ�É4ÉËÊ�Ø�Ñ�éfÊYØ�ÒG�/Ê 5 æª�/À ´

Ö ÷øx�Ê�ß§Ï?¢�Ê�ÉhÏ\ÇsÊ]� Ò=¢�Ê�ÉcÏ\â«âlÉËÊ�â Ï\Ñ4Æ�¢sÊ�ÏOÉ7É7Æ¦¢\Ï\âGÑ4Æ«ä0Ê]y&�lÊ�ÑE�KÊYÊ�ß§Ú Ê�Ö/â�~ å ÏOß)��Ú Ê�Ö�â«Æ�Êvy | Ï\ß)�^ó Ì
���7tÍÌRÍZá^Ñ7ÑËÊ�ä0Ö�Ñ7Æ«ß/ÇíÑËÒc�/Ê�Ñ7ÊYØ�Ñ Ò�¢sÊ�É7â ÏOÖ/Ö/Æ«ß/ÇíÉËÊ�Ö/â�~ÝÖ�È/â¤y4Ê]y0É7Ê]¥qÈ/ÆãÉËÊ]y!Ñ*xuÏOÑ
Ñ9x�Ê�Ù'{eáfÕÄÊ]¥qÈ/Æ«Ö�äÄÊ�ß×ÑI�GÊÓØÂÏ\Ö�Ïª�/â�ÊÓÒ�Ô É7Ê]y7Ò\â�¢�Æ«ß�ÇxÖ/È/â�y7Ê]yKÆ«ß�yaÆ«Ñ4ÈuÏ\Ñ7Æ«Ò�ß)yS�Tx�Ê�É7Ê
Ò�¢�Ê�É7â�Ï\Ö/ÖlÊ]� Ö/È�â¤y7Ê0Ê]�/Ç�Ê]y�Ï\É7Ê0Ø�â�ÊYÏ\É7â¦~���Æ¤yaÑ7Æ«ß/Ç�È/Æ¤yzxuÏª�/â«Ê å#Ï\ß)�©ÉËÊYØ�Ò�ß)yaÑ7É7È/Ø�Ñ7Æãß�Ç
Ñ9x�Ê�ÖlÒ�y4ÆãÑ7Æ�Ò\ß§Ò�ÔXx/Æ��U�/Ê�ß´Ö/È/â¤y4Ê]ycÆãß¸y4ÆãÑ7ÈuÏOÑ7Æ�Ò\ß)y��Tx�Ê�ÉËÊ�Ò�¢sÊ�É7â�Ï\Ö/Ö/Æãß�ÇÄÖ/È/â�y7ÊvyfÒ�Ô
ß/ÊÂÏ\É4â�~ Ñ*x�Ê\yËÏ\ä0Ê0Ï\ä0Ö�â«Æ«Ñ4È)�/Ê%ØÂÏOÈ)y7ÊÄÑ9x�Ê0Ô Ò\â«â�Ò��ZÆãß�Ç Ö/È/â¤y4Ê]yxÑËÒ��lÊ0Òª�)y7Ø�È/ÉËÊv� Ì
Ù�x/Ê^Ù'{eá�Õ Êv¥qÈ/Æ«Ö/ä0Ê�ß�Ñ�y9x�Ò\È/â¤���GÊ/�/Ê]yaÆ�Ç�ß/Ê]� Ñ7ÒÓÉËÊ�â«Æ�Ïª�/â�~C�/ÊYØ�ÒG��ÊeÒ�¢sÊ�É7â ÏOÖ/Ö/Æ«ß/Ç
É7Ê�Ö/âãÆ�Êvy��ZÆ«Ñ*xxÏOß�~cß×È�ä<�GÊ�É Ò�Ô
ØYÒ��/ÊIÖ/È/â�y7Ê]y Ì Ù�x/Ê�É7ÊÂÏ y4Ò�ß�Ô Ò�É��uÏ yaÆ«ß�ÇZÑ9x/Æ¤y�yaÖGÊ�Ø�ÆãÞ�Ø¥qÈuÏOß×Ñ4Æ«ÑËÏ\Ñ7Æ¦¢sÊIÉËÊv¥qÈ/Æ«É7Ê�ä0Ê�ß�ÑEÒ�ß�ÉËÊ�Ö�â«Æ�Êvy��ZÆ«Ñ9x Í Ø�ÒG��ÊIÖ/È/â¤y4Ê]y�Æ¤ylÑ*xuÏ\ÑEÏ^É7ÊÂÏ\âãÆ¤ëÂÏ��/â�Ê��ÊYØYÒ���Æãß�ÇZÖ/ÉËÒ ��Ïª�/Æ«âãÆ«ÑE~'xuÏ y��lÊYÊ�ßR��Ê�ÑËÊ�É7ä!Æ«ß�Êv��Ê
â×ÖGÊ�É7ÆãäÄÊ�ß×ÑËÏ\â«â¦~ Ô Ò�É�Ñ*x�ÊXyaÖGÊ�Ø�ÆãÞ�Ø
ØYÏ y7ÊxÒ�Ô Í ØYÒ��/Ê�Ö/È/â¤y4Ê]y Ì

å�¹�å



� Ì �NxuÏ\ß�Ñ7Ò�ä»Ú Ê%�aÊYØ�Ñ7Æ�Ò\ß Ì Ù�x�Ê0Ù'{eá�Õ�¬*¬fÊv¥qÈ/Æ«Ö/ä0Ê�ß�Ñ�y9xuÏOâ«âjÉËÊ%�aÊYØ�Ñ�Ï\âãâIÉËÊ�Ö/â«Æ«Ê]y3�Tx�Ò�y4Ê
�/ÉËÏ�ØBwsÊ�ÑBy ØYÒ�È�â¤�¸ÖGÒ�y9y4Æ¦�/â�~\�GÊfÖ/È�â¤y7ÊvyÓÒ\Ô#Ö/É7ÊYØ�Ê]��Æãß�Ç0Ò\ÉZÔ Ò�â«â«Ò=�ZÆãß�Ç É7Ê�Ö/âãÆ�Ê]y Ì

���7tÍÌRÍ�¬�ÑZÆ¤yKÉËÊYØ�Ò�ä!äÄÊ�ß)�/Ê]� Ñ9xuÏ\ÑZÑ*x/Ê ÛàÒG�/Ê�{ ÉËÊ�Ö/â�~0Ö/ÉËÒ×ØYÊvy*yaÆ«ß�Ç�Ô È/ß�Ø�Ñ7Æ«Ò�ß
�lÊ<��Æ�yËÏª��â�Ê]� Ô Ò�ÉcÑ9x�Ê<��È/ÉËÏ\Ñ7Æ«Ò�ß´Ò�Ô�ÏÄâ«Ò�ß�Ç Û ÒG��Ê%Õ ÉËÊ�Ö/â�~¸Æ«Ô�Ï Û ÒG��Ê%Õ ÉËÊ�Ö/â�~
Ö�ÉËÊÂÏOä<�/â�Ê�Æ�y^ÉËÊYØ�Ê�Æ¦¢sÊ]�^��È/É4Æ«ß�Ç0Ï\ß�Û Ò��/Ê<{�â«Æ�y4ÑËÊ�ß/Æ«ß/Ç�ÖGÊ�É7Æ�Ò�� Ì Ù�x/Æ�yT�ZÆ«â«âGÖ/ÉËÊMÜ¢�Ê�ß�Ñ�Ñ*x�Ê���Ï\ÑhÏW�/â�Ò×ØBw Ò\Ô�Ñ*x�ÊZÏªy9~�ß�ØBx/É7Ò�ß�Ò�È)yKÛ Ò��/Ê Õ É7Ê�Ö/â¦~ Ô É7Ò�äzÇsÊ�ß/Ê�ÉhÏOÑ7Æ«ß/Ç�Ï
yaÑ7É4Æ«ß�Ç�Ò�ÔuÔPÏ\â�y7Ê ÛàÒG�/ÊT{ÝÔ É4È/Æ«Ñ#ÉËÊ�Ö�â«Æ�ÊvyN��È/É4Æ«ß�ÇfÑ9x�Ê Û Ò��/Ê'{ â«Æ�y4ÑËÊ�ß/Æ«ß/Ç��ZÆ«ßU�/Ò�� Ì

Ð¶h�p1o¸qõq>Á��>eij?j?o � n)m�p_Ø�o,��f × Ø�o���o,�>j�e�h!m Â áÓâãâuÖGÊ�É7Ô Ò�É4ä Ï\ß/ØYÊ ÉËÊ]¥qÈ/ÆãÉËÊ�äÄÊ�ß×Ñ*y�yzxuÏ\â«â
�lÊ�ä0Ê�ÑZÔ Ò\ÉZÖ/È/â¤y4Ê]yTxuÏ?¢�Æ«ß�Ç%Ñ*x/Ê�Ô Ò\â«â�Ò��ZÆãß�Ç ØBxuÏOÉhÏ�Ø�ÑËÊ�É4Æ¤yaÑ7Æ�Øvy Î
�IÈ/â¤y4ÊxÏ\ä0Ö�â«Æ«Ñ4È)�/ÊC¢\Ï\É4Æ Ï\Ñ4Æ�Ò�ß Î È/ÖÄÑËÒ µH| �#	Cå/É7Ê�â�Ï\Ñ7Æ¦¢sÊfÑËÒ

Ñ*x�ÊxÏ\ä!Ö/âãÆ«Ñ7ÈU�/ÊfÒ�ÔEÑ*x�Ê�Þ/É*y4Ñ Ö/É7ÊÂÏ\ä<��â�ÊfÖ/È/â�y7Ê Ì
�IÈ/â¤y4Ê�É7Æ¤y4ÊfÑ7ÆãäÄÊ ÎS��Ì��sæ ÑËÒ ��Ìãå ä!Æ�Ø�ÉËÒ�y4ÊYØYÒ\ß)�
�IÈ/â¤y4ÊH�/ÊYØYÏ�~ Ñ4Æ«ä0Ê ÎX�
Ì��qæ Ñ7Ò �
Ìí| ä!Æ�Ø�É7Ò�y7Ê�ØYÒ�ßU�
Ï Ì éfÊvy7Ø�É4Æ«Ö/Ñ4Æ�Ò�ß�Ò�ÔGÛ ÒG��Ê Õ�Ú Ê�ØYÊ�Æ¦¢sÊv� Õ×Æ«Ç�ßuÏ\â�y Î Ù�x�Ê Û Ò��/Ê Õ ÉËÊ�ØYÊ�Æ�¢sÊv�Ay4Æ�Ç\ßuÏ\â/Ø�Ò�ß)yaÆ¤y4Ñ*y
Ò�ÔZÏàÖ/É7ÊÂÏ\ä<��â�Ê!Ï\ß)�ÝÏ���Ï\ÑËÏ��/â«Ò
ØBw Ì Ù�x�Ê!Ö/ÉËÊYÏ\ä<�/â«Ê0Ø�Ò�ß)y4Æ�y4Ñ*y Ò�Ô^Ô Ò\È/É �
Ì;æ×µ3��Ìb�qæ Ü
ä!Æ�Ø�ÉËÒ�y4ÊYØYÒ\ß)��Ö/È/â�y7Êvy Ì Ù�x/Ê<y7Ê�ØYÒ�ß)��åGÑ*x/ÆãÉB��å1Ï\ßU��Ô Ò�È/É4Ñ*x§Ö/È�â¤y7Êvy�Ï\É7ÊRy4Ö�Ï�ØYÊv� å å�ó Ì;æ å
Ï\ßU� ù/Ì@æ ä0Æ«Ø�É7Ò�y7Ê�ØYÒ�ß)��y�É7Ê]y4ÖlÊYØ�Ñ7Æ¦¢sÊ�â¦~�Ô ÉËÒ�ä~Ñ*x�Ê Þ/É*y4Ñ�Ñ7ÉËÏ\ß)y4ä!Æ«Ñ4ÑËÊv�%Ö�È/â¤y4Ê Ì Ù�x�ÊW��Ï\ÑËÏ�/â«Ò
ØBw\�GÊ�Ç�Æ«ßUy · ä!Æ�Ø�ÉËÒ�y4ÊYØYÒ\ß)�Uy Ï\Ô ÑËÊ�É Ñ*x�Ê�Þ/É*y4Ñ Ö/ÉËÊYÏ\ä<�/â«ÊfÖ/È/â�y7Ê Ì ®IÆ«Ñ9x�Ê�É æ�Í Ò�É åså�|
Ò�ß/Ê�Ülä0Æ«Ø�ÉËÒ y7ÊYØ�Ò�ß)���/Æ«Ñ Æ«ß�Ñ7Ê�É*¢\Ï\â�yÐÏOÉËÊKÏ y*yaÆ�Ç�ß�Êv� ÑËÒÓÊÂÏ�ØBx<��Ï\ÑhÏ'�/â�Ò×ØBw Ì á Ö/È/â�y7ÊS�ZÆ«Ñ*x�Ï�ZÆ���Ñ*x�Ò\Ô ��Ì@æ¸µ#��Ì��sæ ä0Æ«Ø�É7Ò�y7Ê�ØYÒ�ß)� Æ¤y Ñ7ÉhÏOß)y4ä!Æ«Ñ4ÑËÊ]�xÆ«ß Ñ*x�Ê�Þ/ÉByaÑLxuÏ\âãÔ�Ò�ÔuÊYÏ�ØBx�Æ«ß�Ñ7Ê�É*¢\Ï\â
Ñ7Ò Æ«ßU��Æ�ØYÏ\ÑËÊ0Ï��/ÆãßuÏ\É9~ Ò�ß�Ê ÏOß)��Ñ*x/Ê+y7Ê�ØYÒ�ßU�JxuÏ\âãÔZÒ�ÔZÊYÏ�ØBx Æ«ß�Ñ7Ê�É*¢\Ï\â�ÑËÒàÆ«ß)�
Æ�ØÂÏOÑËÊ!Ï
�/ÆãßuÏ\É9~£ëYÊ�ÉËÒ Ì ¬�Ô^Ï Ö/È/â¤y4Ê�Ñ7ÉËÏ\ß)y4ä!Æ«Ñ4ÑËÊv� Æãß´Ñ*x�ÊAy4ÊYØYÒ\ß)�cxuÏOâ«Ô�Ò�ÔKÒ�ß�ÊO�/Æ«ÑcÆ«ß�ÑËÊ�É*¢\Ï\âIÆ�y
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Ê�Ø�Ñ7Æ«Ò�ßàáÓß�ÑËÊ�ß/ßuÏ0Õ�~�y4Ñ7Ê�ä-Ò�ß¸ÖuÏ\ÇsÊ | ��å �
É7Ê]y4È�â«ÑByZÆãßàÏ�ä!Æ«ß�Æ«ä�È/äðÒ�Ô% æ�| �#	Kä ��Ê�â«Æ¦¢sÊ�ÉËÊ]�¸ÑËÒ�Ñ9x�Ê�Ï\ß�ÑËÊ�ß/ßuÏ!Ñ7Ê�É4ä0ÆãßuÏ\â¤y Ì {eÒ�ß
Ü¢�Ê�ÉBy4Ê�â¦~�å/Ñ*x/Êfä Ï�â×Æãä�È/ä ÑËÒ�ÑËÏ\â1ÉhÏ ��Æ�Ï\ÑËÊv� ÖGÒ��KÊ�É��>ÙZÚY�/�KÉËÊv¥qÈ/Æ«É7Ê�ä0Ê�ß�Ñ Ò�Ô! æ � �#	Kä
Æãß0Õ
ÊYØ�Ñ7Æ�Ò\ß |
Ìí|×Ì ó ÌLå ØYÒ\È/Ö/â�Êv�O�ZÆ«Ñ*x0Ï\ß!ÏOß×Ñ7Ê�ß/ß�ÏxÇqÏOÆ«ß�Ò�Ô � �#	 ÉËÊ�â Ï\Ñ4Æ�¢�ÊeÑËÒ�ÏfäÄÏ\ÑËØBx�Êv�
¥qÈuÏ\É4ÑËÊ�É4ÜP�eÏ?¢sÊFyaÑ7ÈU� É7Ê]yaÈ/â«Ñ*y Æ«ß ÏàäÄÏ�â×Æ«ä�È/ä°Ò\Ô
 æ�Í �#	�ä �/Ê�â«Æ¦¢sÊ�É7Ê]��Ñ7Ò Ñ9x�Ê Ï\ß�Ü
Ñ7Ê�ß/ßuÏ�Ñ7Ê�É4ä0ÆãßuÏ\â¤y Ì Ù�x�Ê0ÖGÊ�É7Ô Ò�É4ä Ï\ß/ØYÊ+yaÖGÊ�Ø�ÆãÞ�Ê]�ÝÆ«ß Õ
ÊYØ�Ñ7Æ�Ò\ß |
Ì�|
Ìí| Æ¤y���Ï y7Êv� Ò\ß Ï
ß�Ò\ä0ÆãßuÏ\âGÖlÒ��eÊ�É â�Êv¢�Ê�âEÒ�Ô% æªù �#	Kä)Ï\ÑZÑ9x�ÊxÏ\ß�ÑËÊ�ß/ßuÏ�ÑËÊ�É4ä0ÆãßuÏ\â�y Ì

¬�ß ÑËÊ�É7ä\yKÒ\Ô�ÊvêlÊYØ�Ñ7Æ�¢�ÊcÉhÏª��Æ Ï\Ñ7Ê]�!ÖGÒ��KÊ�Éeâ«Êv¢�Ê�âPå�Ñ*x/ÊÓâ ÏOÉËÇsÊvy4Ñ�Æ«ß�ÑËÊ�É7É7ÒsÇqÏ\Ñ4Æ�Ò�ß!Ñ7ÉËÏ\ß)y4ä!Æ«Ñ4ÑËÊv�
Ô ÉËÒ\äµÑ*x�ÊS�GÒ\Ñ7ÑËÒ\ä Ò�ä0ß�ÆãÜE�
Æ«ÉËÊ�Ø�Ñ4Æ�Ò�ßuÏOâsÏ\ß�Ñ7Ê�ß/ßuÏ�y9xuÏ\âãâ`�GÊ�ß�Ò â Ï\É7ÇsÊ�É Ñ*x�Ï\ß Ü å�· �¡	©ÉËÊ�â Ï\Ñ4Æ�¢�Ê�Ñ7Ò
Ñ*x/Êcâ Ï\É7ÇsÊ]yaÑI�Tx�Æ¤y4ÖlÊ�É�«ªy9x/Ò�È/ÑTyaÑËÊ�Ö ÆãßÄÑ9x�ÊcÔ Ò�É9�^Ï\É*�+�lÊÂÏ\ä Ò�Ô Ñ9x�ÊcÑËÒ\Ö¸Ï\ß�ÑËÊ�ß/ßuÏ Æ«ßÄÒ�ÉB��Ê�ÉeÑ7Ò
ä!Æ«ß/Æãä0Æ�ëYÊ^ä�È/âãÑ7ÆãÖuÏ\Ñ*x0Æ«ß�ÑËÊ�É7Ô Ê�ÉËÊ�ß/ØYÊ�Ï\ßU� ÑËÒ É7Ê]��È�Ø�ÊfÑ*x�ÊÓÆ«ä!ÖuÏ�Ø�ÑKÒ�Ô�Æãß×Ñ7Ê�É4Ô Ê�ÉËÊ�ß�ØYÊÓâ«Æ«ä!Æ«Ñ4Æ«ß�Ç Ì

å�¹�¹



ÊVo�+!n � g�f�egmR+Ñd#o � sh ��� nUm���oáÉFu_É �>��m>� j=eih!m �AsVÉÔÞ,e � �1j�Ã Ø+oGuvh5f���j=e�h!m Ù�x�Ê
�/Ê�ÇqÏ\É*��â«Æ«ß/Ç�Æ«ä!Ö/ÉËÒ�¢�Ê�ä0Ê�ß�Ñ�ÔPÏ�Ø�ÑËÒ�É�Ï y*y4Ò
Ø�Æ Ï\Ñ7Ê]�_�ZÆ«Ñ9x_��Æ«É7ÊYØ�Ñ7Æ�Ò\ßuÏ\â�Æ«ß�ÑËÊ�É7ÉËÒ�ÇqÏ\Ñ7Æ«Ò�ß)y ØÂÏ\ßõ�lÊ
Ê]yaÑ7Æãä Ï\Ñ7Ê]���,~c��Ê�ÑËÊ�É7ä!Æ«ß/Æãß�Ç Ñ*x�Ê\òqÏ?¢sÊ�ÉhÏ�ÇsÊA�lÊÂÏ\ä<�ZÆ���Ñ*xUò��Tx/Æ«ØBx Æ¤yH�/Ê�Þ/ß�Êv� Ï yxÑ9xuÏ\Ñ Ï ëMÜ
Æ«ä È/Ñ*x¨�GÊYÏ\ä<�ZÆ���Ñ*x�Ò=¢�Ê�É��Tx/Æ�ØBx ÏOßÝÏ?¢sÊ�ÉhÏ�ÇsÊ!Ñ7ÉËÏ\ß)y4ÖlÒ�ß)��Ê�ÉR�ZÆãâ«âjÉ7Ê�Ö/â¦~´ÑËÒ§ÏOß�Æ«ß�Ñ7Ê�É7É7ÒsÇqÏOÜ
Ñ7Æ«Ò�ß Ì Õ�Æ«ß�Ø�ÊÓÑ*x/ÊÓä!Æ«ß/Æãä�È/ä Ï\ßU�Ää Ï=â
Æãä�È/änÉ7Ê�Ö/â¦~A�GÊYÏ\ä<�ZÆ¤�
Ñ*x)yeÏ\ÉËÊW�GÒ�È�ß)�/Ê]���,~E� å «�� |
5 �/Æ«ß
ÜP�ZÆ¤�
Ñ*x´ÏOß)� � �#	�ålÑ*x/Ê�Ï?¢sÊ�ÉhÏ�ÇsÊ Ñ7ÉhÏOß)y4ÖlÒ�ß)�/Ê�É�ØÂÏOß£�GÊ ØYÒ�ß)yaÆ¤�/Ê�ÉËÊv�§ÑËÒÄÉ7Ê�Ö/â¦~��Tx/Ê�ß
Æ«Ñ*yKÉ7ÊYØYÊ�Æ�¢�Ê]��� å ÑËÒV� | ÉhÏ\Ñ4Æ�Ò Ê]¥qÈuÏ\â�y^Ò�ß�ÊMÜPxuÏ\âãÔ�Ò�Ô Ñ*x/ÊC�/Æ«ß
ÜP�ZÆ¤�
Ñ*x Ì á â«Ñ9x�Ò�È�Ç xÄÑ*x�Ê�Ï?¢�Ê�ÉhÏ\ÇsÊ��ÆãÉËÊYØ�Ñ7Æ«Ò�ßuÏ\âD�lÊÂÏ\ä<�ZÆ���Ñ*xÄÆ¤y^Ï ÇsÒ
Ò��ÄÆãß)��Æ�ØYÏ\ÑËÒ\ÉeÒ�Ô�Ñ9x�Ê#¥qÈuÏ\ß�Ñ4Æ«ÑE~0Ò�Ô�¢\Ï\â«Æ��0ÉËÊ�Ö/â«Æ«Ê]y�ÉËÊ�ØYÊ�Æ¦¢sÊv��å
Æ«ÑS��Ò
Êvy�ß/Ò�ÑjÖ/ÉËÊv��Æ�Ø�Ñ�Ñ*x�ÊZÑËÒ\ÑhÏ\â)¥qÈuÏOß×Ñ4Æ«ÑE~!Ï�Ø�Ñ7ÈuÏOâ«â�~ Ò �)y4Ê�É9¢sÊ]�0Ñ*x/É7Ò�È�Ç x0Ê
â×ÖlÊ�É7Æ«Ê�ß�Ø�Ê ÌS� y7Ê Ò�Ô�Tx/Æ�y4ÖlÊ�É4ÜPy9x�Ò\È/ÑIä0ÊÂÏ\ß)y#Ñ*xuÏ\Ñ#Ñ7ÉËÏ\ß)y4ÖlÒ�ß)��Ê�ÉBy�ÏOÉËÊ��lÊ�Æãß�ÇcÆ«ß�Ñ7Ê�É7É7ÒsÇqÏ\Ñ7Ê]� ß/ÊÂÏ\ÉIÑ9x�Ê�ÆãÉÐÑ9x/ÉËÊvy9x�Ò�â��
â�Ê
¢sÊ�â Ì Ù�x�Æ¤y ÔPÏ�Ø�Ñ Ò×ØYØÂÏªy4Æ�Ò\ßuÏ\â«â¦~ÄØYÏ\È)y4Ê]yÓÑ9x�ÊÍ� | Ö/È/â�y7Ê Ï\ß)�±� ù Ö/È/â�y7ÊxÒ�ÔjÏ\ßàÆ«ß�Ñ7Ê�É7É7ÒsÇqÏ\Ñ4Æ�Ò�ß
Ñ*x�Ï\Ñ�Ò
Ø�Ø�È/É*yKÒ\È/ÑByaÆ¤�/ÊZÒ�Ô1Ñ*x/Ê äÄÏ\ÆãßO�GÊYÏ\änÑËÒ�Ñ4É7Æ�Ç�ÇsÊ�ÉIÑ9x�ÊZÑ7ÉËÏ\ß)y4ÖlÒ�ß)��Ê�É�Æ«ß�ÑËÒ�É7Ê�Ö/â¦~×Æãß�Ç#�ZÆ«Ñ9x
Ï^��Ê�â Ï?~�Ê]� Û Ò��/Ê+{zÉËÊ�Ö/â�~ Ì Ù�x�Ê]y4Ê0È/ß,�eÏ\ß�ÑËÊv� É7Ê�Ö/âãÆ�Êvy]å1�Tx/Æ�ØBx Ï�ØYØ�Ò�È/ß�Ñ Ô Ò�É | �@À Ò�Ô^Ñ*x/Ê
¢\Ï\â«Æ�� É7Ê�Ö/âãÆ�Ê]yvå�Ï �U�§Ñ7Ò Ñ*x�ÊOyz~�ß�ØBx/ÉËÒ\ß�Ò�È)y�ÇqÏ\É9�/â�Ê Ö/ÉËÒ ��â�Ê�äúÏ\ß)�§ä È)y4Ñ#�lÊ%Ï�Ø�ØYÒ�È/ß�Ñ7Ê]�´Ô Ò�É Ì
áÓß ð4ÊvêlÊYØ�Ñ7Æ¦¢sÊ^�lÊÂÏOä<�ZÆ¤��Ñ9x)ò Æ¤yA�/Ê�Þ�ß�Ê]�Å�Tx�Æ�ØBx Æ�y å�Ìí| Ñ7Æ«ä0Ê]y�Ñ9x�Ê§Ï?¢�Ê�ÉhÏ\ÇsÊ^�lÊÂÏ\äR�ZÆ¤��Ñ9x
�/Êvy7Ø�É4Æ��lÊ]��Ïª�GÒ�¢�Ê Ì Ù�x�Ê��/Ê�ÇqÏ\É*��â«Æ«ß/Ç§Æ«ä!Ö/ÉËÒ�¢sÊ�äÄÊ�ß�Ñ!ÔPÏ\Ø�ÑËÒ\ÉÄÏªy*y7Ò×Ø�Æ�Ï\ÑËÊv���ZÆãÑ*x�Ï¨yaÖGÊ�Ø�ÆãÞ�Ø
��ÆãÉËÊYØ�Ñ7Æ«Ò�ßuÏ\â Ï\ß�ÑËÊ�ß�ßuÏ\yz~GyaÑËÊ�ä-ÉËÊ�â�Ï\Ñ7Æ¦¢sÊfÑ7Ò0ÏOß�Ò�ä!ß/Æ ÏOß×Ñ7Ê�ß/ß�Ï%Æ�y^Ñ*x�Ê�ß Î

¬�ä!Ö/ÉËÒ�¢sÊ�äÄÊ�ß�ÑCäuÏ�Ø�ÑËÒ�É©5 ó Í��
®XêlÊYØ�Ñ7Æ¦¢sÊÝ	eÊÂÏOä<�ZÆ¤��Ñ9x

Ë<o,n � egmR+KÌ ��� h �
	eÊYÏ\É7Æãß�ÇfÊ�É4ÉËÒ�ÉNy9xuÏ\âãâ�ß�Ò\ÑjÊ
â
ØYÊ�Ê]�%ß/Æ«ß/Ê&�/ÊYÇ\ÉËÊYÊvyjÉ7ä\yIÒ�É |�ì �/ÊYÇ�É7ÊYÊvy�ÖlÊÂÏ�w�Ò�¢sÊ�É�Ï\â«â�Ï ë�Æãä�È/Ñ9x
Ï\ß�Ç\â�Ê]yeÏ\ß)� Ò�¢�Ê�ÉZÊ�â�Êv¢\Ï\Ñ4Æ�Ò�ß Ï\ß�Ç�â«Ê]y�Ô ÉËÒ�änÜ å�� �/Ê�Ç�ÉËÊ�Ê]yeÑ7ÒV å�� �/Ê�Ç�ÉËÊ�Ê]y^ÆãßÄÑ*x/Ê�Ïª�)y4Ê�ß�Ø�ÊfÒ�Ô
Æ«ß�Ñ7Ê�É7Ô Ê�ÉËÊ�ß�ØYÊxÏ\ß)� ä�È�â«Ñ7ÆãÖuÏ\Ñ9x�å×ÈUy4Æ«ß/ÇÄÛàÒG�/ÊxÕÄÉ7Ê�Ö/âãÆ�Ê]yeÒ�ÉÓÛ Ò��/Ê�{�É7Ê�Ö/âãÆ�Êvy&xuÏ?¢×Æãß�Ç�ÞU¢�ÊxÒ\É
ä0Ò�ÉËÊZØ�ÒG�/ÊZÖ/È�â¤y7ÊvyW�PÆ«ß0Ï ����Æ«Ñ4Æ�Ò�ß�Ñ7Ò�Ñ*x�ÊZÔ ÉhÏOä0Æãß�ÇfÖ/È/â�y7Ê]yB�
å`�Tx�Ê�ßÄÑ*x/ÊÓÏOß×Ñ7Ê�ß/ß�Ï�Æ�yIÆ«ß)yaÑhÏ\âãâ�Ê]�
Ï\ÑZÑ9x�Ê�ØYÊ�ß�Ñ7Ê�ÉÓÒ�ÔIÏ�ä!Æ«ß/Æãä�È/ä åsÌ�| ä � ù Ô Ñ Ì �A�
Æ Ï\ä0Ê�Ñ7Ê�ÉZØ�Æ«ÉËØ�È/â ÏOÉZÇ�ÉËÒ\È/ß)�¸Ö/â Ï\ß/ÊfÑ*xuÏ\Ñ ØYÏ\ß
�lÊxÊ�Æ«Ñ9x�Ê�ÉT}uÏOÑÓÒ\É Øv~�â«Æãß)��É7Æ«ØÂÏ\â Ìä�Ò�É�Ê�â«Êv¢\Ï\Ñ7Æ«Ò�ß©Ï\ß�Ç\â�Ê]yfÔ É7Ò�äß å�� �/Ê�Ç�ÉËÊ�Ê]y�ÑËÒ· | � �/ÊYÇ�É7ÊYÊvy�Ñ9x�ÊO�GÊYÏ\É7Æãß�Ç¸Ê�É4ÉËÒ�ÉHyzxuÏ\â«â
ß�Ò�ÑxÊZâ�Ø�ÊYÊv� åBæ ��ÊYÇ�É7ÊYÊ]yxÉ7ä\y�Ò�É ù�æ ��ÊYÇ�É7ÊYÊ]yxÖGÊYÏªw Ò�¢sÊ�É�Ï\âãâ�Ï ë�Æãä�È/Ñ9x�ÏOß�Ç�â�Êvy�È/ß)�/Ê�É Ñ*x/Ê
ØYÒ\ß)��Æ«Ñ4Æ�Ò�ßUyZÒ�ÔjÕ×ÊYØ�Ñ4Æ�Ò�ß |
Ì�|
Ì ù/ÌVÍ�Ìbù�Ìí|
ÌLåsÌ

�^hDj?o!ÍIÙ�x�ÊI�lÊÂÏ\É4Æ«ß�Ç Ê]yaÑ7Æãä Ï\Ñ4Æ�Ò�ß�yz~GyaÑËÊ�äzäÄÏ?~�Æ«ß�Ø�â«È)��ÊKÏ'�/È/Æãâ«Ñ4ÜWÆ«ßxÏ\È�ÑËÒ�äÄÏ\Ñ7Æ«ØN�GÊYÏ\É4Ü
Æãß�Çc�/Æ�Ï yÄØ�Ò�É7É7ÊYØ�Ñ7Æ�Ò\ß�ØÂÏ\Ö�Ïª�/Æ«âãÆ«ÑE~ÝÆãÔfÑ*x�Ê^�GÊYÏ\É7Æãß�ÇJ�/Æ�Ï yÄØYÏ\ß¯�lÊYØYÒ\äÄÊ�Æãß�ØYÒ\ß)y4Æ�y4ÑËÊ�ß�Ñ
�ZÆãÑ*x Ñ*x�Êvy7Ê%ÉB¥qÈ/ÆãÉËÊ�ä0Ê�ß�Ñ*y��
È�Ê�ÑËÒV��É7ÆãÔ Ñ�Ò�É�Ø�Ò�ä0ÖlÒ�ß�Ê�ß�Ñ ØBx�Ï\ß�ÇsÊ Ì ¬�Ô�Ö/É7Ò=¢�Æ��/Ê]��å Ñ*x/Ê
Ï\È�ÑËÒ�äÄÏ\Ñ7Æ«ØeØYÏ\â«Æ¦�/ÉhÏ\Ñ4Æ�Ò�ßRy9x�Ò\È/â¤�<�lÊ Ï�ØYØ�Ò�ä!Ö/â«Æ�y9x�Êv��Æ«ä!äÄÊv��Æ Ï\Ñ7Ê�â¦~xÏ\Ô ÑËÊ�ÉjÊv¢�Ê�É*~�ÖlÒ��eÊ�É
Ñ4È/É7ß�Ü�Ò�ßàÊv¢�Ê�ß�Ñ Ì

| ���



Ë<o,n � egmR+ö�'e�f�j�o � dCo � sPh ��� n)m>��o
Ù�x�Ê¸ÛàÒG�/Ê Õ�Ï\ß)�ÝÛ ÒG��ÊF{nÏ\ß�Ç\â�Ê!Ò�Ô Ï\É7É4Æ�¢\Ï\âjÉ7Ê�Ö/â¦~©ä0ÊÂÏªy4È/É7Ê�ä0Ê�ß�ÑBy Ô Ò\É ÊYÏ�ØBxÝÆ«ß�Ñ7É4È)�/Ê�É
Ï\ÆãÉËØ�ÉËÏ\Ô ÑAy9x�Ï\â«â'�lÊàÞ/âãÑËÊ�ÉËÊ]� ÑËÒ©ÉËÊv��È�ØYÊ�Ï\ß�Ç�È�â Ï\ÉO}/È/Ø�Ñ7È�Ï\Ñ7Æ«Ò�ß)y Ì Ù�x�Ê Ñ7ÊYØBx/ß/Æ�¥qÈ�Ê È)y4Ê]��Ñ7Ò�/Ê
¢sÊ�â«Ò�ÖøyaäÄÒ×Ò�Ñ*x/Ê]� ÑhÏ\É7ÇsÊ�Ñ7�GÊYÏ\É7Æãß�Ç©Ê]y4Ñ4Æ«äÄÏ\ÑËÊvyAy9xuÏ\âãâ'�GÊàØYÒ�ßUy4Æ¤yaÑËÊ�ß×Ñ\�ZÆ«Ñ9x�Ï\ß)��å��Tx�Ê�É7Ê
ÉËÊv¥qÈ/Æ«É7Ê]��å)yaÈU�)y7Ê�É*¢�Æ�Ê�ß�ÑcÑËÒ�Ñ9x�Ê�ÉhÏ\ß�Ç�Ê�Ï\ß)� Ï\â«Ñ4Æ«Ñ7ÈU�/Ê#y4È�É*¢sÊ�Æ«âãâ Ï\ß�Ø�Ê�Ï\â�Ç�Ò�É7ÆãÑ*x/ä\y Ì

Ù�x�Ê��GÊYÏ\É7Æãß�Ç Þ/â«Ñ7Ê�ÉVyzxuÏ\â«âcÖ/ÉËÒ���È�Ø�Ê©ß�Ê
� Êvy4Ñ7Æãä ÏOÑËÊ]y Ò\Ô ÑËÏ\ÉËÇsÊ�ÑF�GÊYÏ\É7Æãß�Ç Ò�ß�Ø�Ê©ÊYÏ�ØBx
y4È�É*¢sÊ�Æ«âãâ Ï\ß�Ø�ÊfÈ/Ö5��Ï\ÑËÊ�Æãß×Ñ7Ê�É9¢�ÏOâ Ì

Ù�x�Ê'�GÊYÏ\É7Æãß�Ç�Þ/â«Ñ7Ê�É/y9xuÏOâ«â/Ö/É7ÒG�
È�ØYÊ ØYÒ�ß�Ñ4Æ«ß�È�Ò�È)yvåGyaäÄÒ×Ò�Ñ9x�Ê]�%ÑhÏ\É7ÇsÊ�ÑX�lÊÂÏOÉ7Æ«ß/ÇxÊvy4Ñ4Æ«äÄÏ\ÑËÊvy
Ô Ò�É Û Ò��/Ê0Õ ÑËÏ\ÉËÇsÊ�ÑBy�Ò�É Û Ò��/Ê+{zÑhÏ\É7ÇsÊ�Ñ*y�ØYÒ�ß�ÑhÏOÆ«ß/Æãß�Ç¸Ò�ß�Ê!Ò�É�äÄÒ�É7Ê�È/ß�ÇqÏOÉ*�/â«Ê]� Ö/È/â¤y4Ê]y Ì
Ù�x�Ê!Ê]yaÑ7Æ«äÄÏ\Ñ7Ê]yHy9xuÏOâ«âXxuÏ?¢sÊ0Ï\ß©É7ä\y�Ê�É7É7Ò�ÉxÒ�Ôeâ«Ê]y9y�Ñ9xuÏ\ß©ÞU¢sÊ\�/ÊYÇ\ÉËÊYÊvy ÏOß)� Ï ÖlÊÂÏªw Ê�É7ÉËÒ\É
Ò�Ô â�Êvy*y^Ñ9xuÏ\ß µ åBæ �/ÊYÇ�É7ÊYÊvy Ô É7Ò�äðÞU¢sÊHy7Ê�ØYÒ�ßU�Uy Ï\Ô ÑËÊ�É&¢\Ï\â«Æ��ÄÉËÊ�Ö/â�~\�GÊYÏ\É7Æãß�Ç ä0ÊÂÏ yaÈ/ÉËÊ�äÄÊ�ß×Ñ*y
�lÊYÇ�Æãß È/ß�Ñ7Æãâ5¢\Ï\âãÆ¤�0É7Ê�Ö/â¦~0ä0ÊÂÏªy4È/É7Ê�ä0Ê�ß�ÑByeÑ7Ê�É4ä0ÆãßuÏ\ÑËÊªå��Tx/Ê�ß¸Æ«ß�ÑËÊ�É7Ô Ê�ÉËÊ�ß/ØYÊ å
ä�È/â«Ñ4Æ«ÖuÏOÑ*x ÏOß)�
y9~�yaÑËÊ�äÄÏ\Ñ4Æ�ØfÏOß×Ñ7Ê�ß/ß�Ï Ê�É4ÉËÒ�É*y^Ï\É7ÊÓß�Ò�ÑKÖ/ÉËÊvy7Ê�ß×ÑZÏ\ß)�+�Tx�Ê�ß Ñ*x�ÊcÏ�Ø�Ñ4ÈuÏ\â1ÑhÏ\É7ÇsÊ�Ñ/�lÊÂÏ\É4Æ«ß�ÇxÉhÏ\Ñ7Ê
�/Ò×Ê]yeß/Ò�ÑZÊ
â
Ø�ÊYÊ]�àÒ�ß�ÊC�/ÊYÇ�É7ÊYÊcÖlÊ�É&y7ÊYØ�Ò�ß)� Ì �Ï\âãÆ¤�!ÉËÊ�Ö�â�~7�GÊYÏ\É7Æãß�Ç ä0ÊÂÏ yaÈ/ÉËÊ�äÄÊ�ß×Ñ*yeÔ Ò�ÉKÑ*x/Æ�y
ÉËÊv¥qÈ/Æ«É7Ê�ä0Ê�ß�Ñ�Ï\É7Ê<�/Ê�É4Æ�¢�Ê]�´Ô ÉËÒ�äúÛ Ò��/ÊA{ûÉËÊ�Ö/â«Æ«Ê]y È)y4Æãß�ÇÄÈ/Ö´Ñ7ÒFy7Êv¢�Ê�ß©È/ß�ÇqÏOÉ*�/â«Ê]��Ö/È�â¤y7Êvy
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PILOT

DISPLAYS

CONTROLS

PILOT

SUPERVISORY

MODES
Pilot

Bearing
OtherOther Relative

AltitudeAltitude Rate
Own Goal

Other Range

Mode Selector (TA/RA, Standby,
TA-Only, 3,4,5,6,7)

Other Altitude
Reporting

True

False

Other 
Bearing OK

False

Blank

True

Blank

SUPERVISORY INTERFACE
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OPERATING

CAS

MODES

Status

Off

On

Failed

OPERATING

OWN

AIRCRAFT

MODES

Climb
Inhibit

Inhibited

Inhibited
Not

Climb Inhibit
Increase

Inhibited

Inhibited
Not

Inhibit
Descend 

Inhibited

Inhibited
Not

Descend Inhibit
Increase

Inhibited

Inhibited
Not

Effective SL

1 2 3 4 5 6 7

Auto SL

1 2 4 5 6 7

Unknown Unknown Unknown Unknown

AIRCRAFT

OWN

MODEL

(airborne, on ground)

Radio Altitude

(valid, not valid)
Radio Alt Status

Status
(fine, coarse)

Standby (T,F)

Air Status

Altitude Rate

Traffic Display
Permitted (T,F)

Limit

Display (T,F)
Prox Traffic

Inhibit (T,F)
Config Climb

Inhibit (T,F)

Increase Climb

Altitude Layer

Layer 1

Layer 2

Layer 3

Layer 4

Unknown

Corrective Climb

Corrective Descent

Yes No Unk

Yes No Unk

TA in SL 2
(T,F)

Barometric Altitude

Barometric Altimeter

Own Mode S Addr.

Aircraft Altitude

Altitude Climb

Inhibit Discrete
(T,F)

Composite RA

No RA Climb Descend Negative

Descend VSL Climb VSL

None

VSL500

VSL1000

VSL0

VSL2000

None

VSL500

VSL1000

VSL0

VSL2000

OWN AIRCRAFT
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OPERATING

AIRCRAFT

MODES

OTHER

(1..30)

Air Status

No

Lost

Yes

Altitude Reporting

OTHER

AIRCRAFT

(1..30)

MODEL

Range Report
Time Stamp

Range

Altitude

Altitude Valid
(T,F)

Classification

Potential Threat

Threat

Sense

Strength Not Selected

Nominal-1500 fpmDescend

Displayed Advisory

Climb

Crossing

Non-Crossing

Int-Cross

Own-Cross

Not-Reversed

Reversed

VSL-2000 fpm

VSL-1000 fpm

VSL-500 fpm

VSL-0 fpm

Increase-2500 fpm

RA-Strength

Reversal

Threat

OTHER AIRCRAFT

Airborne

Unknown

Other Bearing

Other Bearing
Valid (T,F)

Other Mode S Addr.

SL (unknown,1,2,3,
4,5,6,7)

climb, don’t descend)
Other VCR (none, don’t

HRC (none, don’t turn
left, don’t turn right)

Other Range
Valid (T,F)

Surveillance ID

Equippage
(ATCRBS, Mode S,
TCAS, TCASTA)

Other Traffic

Proximate Traffic

Potential Threat

On Ground

�.�o�



Ground Commanded SL
(cancel, 2, 3, 4, 5, 6, 7)

Ground Station ID
(not in use or number)

GROUND STATION

GROUND

STATION

OPERATING

MODES

(1..??)
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á äWÍJÛ�»KÁµ³��	Ü<ä'ØMá�ßOHL�:9 #�#	ï � � � ¶ � �
á äWÍJÛ�»KÁµ³��	Ü<ä'ØMá�ßOHL�:9 #�#	ï õ � � � ¶ �
íäOßVÛ0³µ´OÛ^à!Û)Õ)Á<äEÜ � �ª¬¥YPíD�=¶ðÄ7ô§ð@Ä�Ú õ Ú Ñ[� ¶ � � ¶ �
÷ä4ßVÛ�³v´OÛ�à6Û�Õ�Á<ä§Ü�������; K	ï ¶¬ÄC³ Ú áMà�Ü � ¶ � � �

íäOßVÛ0³µ´OÛ^à!Û)Õ)Á<äEÜ � �ª¬¥YPíD�=¶ðÄ7ô§ð@Ä�ÚP¶¬ÄC³ Ú áVàÝÜoÚ Ò Ú
ÉGÚ Ô Ú õ Ú Ñ[� � � ¶ � �
÷ä4ßVÛ�³v´OÛ�à6Û�Õ�Á<ä§Ü�������; K	ï õ � � � � ¶

�'Ò��



�+*
ÄwØBÁAäº³µ´.á 7����Z9<;F©JªÞ§)¨W«G¨W¥ Ñ ¶ ¶ ¶
á äWÍJÛ�»KÁµ³��	Ü<ä'ØMá�ßOHL�:9 #�#kï � ¶ � �
á äWÍJÛ�»KÁµ³��	Ü<ä'ØMá�ßOHL�:9 #�# � �ª¬¥YPí�� Ñ Ú÷È�ä§á�Û � � � ¶
íäOßVÛ0³µ´OÛ^à!Û)Õ)Á<äEÜ � �ª¬¥YPí��=¶ðÄ7ô§ðCÄ!Ú�¶¬ÄC³ Ú áVàÝÜoÚ Ò Ú�ÉBÚ Ô Ú õ Ú Ñ4� ¶ � �
÷ä4ßVÛ�³v´OÛ�à6Û�Õ)ÁAä§Ü�������; K]ï ¶¬ÄC³ Ú áMà�Ü � ¶ �

íäOßVÛ0³µ´OÛ^à!Û)Õ)Á<äEÜ � �ª¬¥YPí��=¶ðÄ7ô§ðCÄ!Ú Ñ[� � � ¶

� É �



x��6�0�S�
¿FÄ4´I³ Ú â¡Û^ÜÃÝºÁ�ã6á�ê=³�÷ä4ßVÛ�»

y z
Auto SL

1 2 4 5 6 7

ìb¥eíO¥eîy¥�ª|ïo¥�§'® ñvøºó@¶Dð@ÄC¿$# Ú > È Ó ÄwØGÁ<ä ´Gá Ó
úbûðû ¥e«Bî=§Mü)ªg® ñl�+Û�Õ)Á�ã�Û§Û�³µ´.áEÚGð@ÄC³�å�áBÎVã6éMã�Á

¤¦ÿ	
xü^��ü ý ü � �
� �

Ú ÍDáG³OÄuã8ÜK³µ´eÁÃÝºÁKØ�»������ � � ï Ú áG³��	Ü<äºØVá�ß ¶ ¶
¶²Ü<ÝEW�Õ�³Lâ]ãÂ»�âMà°Ý<ÜI³vé�Û^ÜAèYã�ÁKÁ<Ûhß4����� ��� � òíäOßVÛ0³µ´OÛ^à!Û)Õ)Á<äEÜ�������; Kkï ´�ÁÃÝEáVßMéeÜ ¶ �

�aµ
ñl�¡Û)Õ)ÁAãÝÛsÛ0³µ´Gáb78�"��® K ©SªÞ�ªð¥��í��-,oÚ/..Ú ÒO� ¶ � � �
ñl�+Û�Õ�ÁAã�Û§Û�³v´Gáb78����® K ©Jª §)¨W«G¨W¥�É � � � ¶
ðuÝEßMã!äº³OÄuàÝÁAã�ÁKØ�ßVÛv�����Z9 _�0 õ�1�1 ×�Á^¸LÐ�È�¾32!ÂhÑ�4�Å ¶ � � �
ðuÝEßMã!äº³OÄuàÝÁAã�ÁKØ�ßVÛv�����Z9 _�0 É 1�1 ×�Á^¸LÐ�È�¾54°ÂhÑ62°Å � � � ¶
¿Jà6ã8è¢éG³vâ	Û)»�Õ Ó ³�å�áBÎVã6éMã�ÁA´b�:®A; _ ò � ¶ òÚ ÍDáG³OÄuã8ÜK³µ´eÁÃÝºÁKØ�»������ � � ï Äuã8ÜAé+ä§ÜAáVÛ ¶ ò ¶ ¶
¶²Ü<ÝEW�Õ�³Lâ]ãÂ»�âMà°Ý<ÜI³vé�Û^ÜAèYã�ÁKÁ<Ûhß4����� ��� � ¶ � �
ð�Ý§ßMã6äº³LÄ�à�Á�ã6è?Û)Á<Û^ÜK³v´�ÁÃÝºÁKØ�»������Z9 K�ï ��ÝEà6ã6ß ¶ � � ¶

÷ä4ßVÛ�³v´OÛ�à6Û�Õ)ÁAä§Ü � �ª¬¥YPí��=¶¬Ä4ô§ð@Ä�Úö¶¬ÄC³ Ú áVàÝÜoÚ Ò Ú ÉBÚ Ô Ú õ Ú Ñ4� � ¶ � �

�('
ñl�+Û�Õ�ÁAã�Û§Û�³v´Gáb78����® K ©JªÞ�ª¬¥�Pí��-,oÚ7.�Ú ÒO� ¶ ¶ �
ñl�¡Û)Õ)ÁAãÝÛsÛ0³µ´Gáb78�"��® K ©Sª §)¨W«.¨W¥ Ô � � ¶
ð�Ý§ßMã6äº³LÄ�à�Á�ã�Á�ØVßVÛ^�����Z9 _ Ï õ�1�1 ×�Á^¸LÐ�ÈZ¾32!Â=Ñ84�Å ¶ � �
ð�Ý§ßMã6äº³LÄ�à�Á�ã�Á�ØVßVÛ^�����Z9 _90 .:, Ô�1 ×�Á�¸ÆÐ�È�¾5;!Â=Ñ84�Å � � ¶
¿Jà8ã6è¢é.³vâ	Û�»KÕ Ó ³�å�áBÎMã6éVãÝÁA´b�"®A; _ ò ò òÚ ÍDáG³LÄ�ã6ÜK³v´�ÁÃÝ=Á�Ø�»������ � � ï Ä�ã6Ü�é¡ä§Ü�á�Û ¶ ¶ ¶
ðuÝEßMã!äº³OÄuàÝÁAã6è?Û)ÁAÛ�Üµ³µ´�Á<ÝºÁ�Ø�»����"�Z9 KDï ��ÝEà8ã!ß ¶ ò ò

.ºÉ<,



�a¶
ñl�¡Û)Õ)ÁAãÝÛsÛ0³µ´Gáb78�"��® K ©Sª §)¨W«.¨W¥bÉ ¶ ¶ �
ñl�¡Û)Õ)ÁAãÝÛsÛ0³µ´Gáb78�"��® K ©Sª §)¨W«.¨W¥ õ � � ¶

=©ÝEÜ<ä§è?Û)Á�ÜAã�Õ�³LÄ�à�Á�ã�Á�ØVßVÛ^�����Z9��	Ø�. ÔoÔ�1 ×�Á�¸ÆÐ�È�¾�4°Â=Ñ�;°Å � ¶ �
=©ÝEÜ<ä§è?Û)Á�ÜAã�Õ�³LÄ�à�Á�ã�Á�ØVßVÛ^�����Z9�� 0 �IÔ�1�1 ×�Á�¸ÆÐ�È�¾�>°Â=Ñ�;°Å � � ¶
ð�Ý§ßMã6äº³LÄ�à�Á�ã�Á�ØVßVÛ^�����Z9 _ Ø�. ÔoÔ�1 ×�Á�¸ÆÐ�È�¾�4°Â=Ñ�;°Å ¶ � �
¿Jà8ã6è¢é.³vâ	Û�»KÕ Ó ³�å�áBÎMã6éVãÝÁA´b�"®A; _ ò ò òÚ ÍDáG³LÄ�ã6ÜK³v´�ÁÃÝ=Á�Ø�»������ � � ï Ä�ã6Ü�é¡ä§Ü�á�Û ¶ ¶ ¶
ðuÝEßMã!äº³OÄuàÝÁAã6è?Û)ÁAÛ�Üµ³µ´�Á<ÝºÁ�Ø�»����"�Z9 KDï ��ÝEà8ã!ß ¶ ò �

�&)
ñl�¡Û)Õ)ÁAãÝÛsÛ0³µ´Gáb78�"��® K ©Sª §)¨W«.¨W¥ Ô ¶ ¶ �
ñl�¡Û)Õ)ÁAãÝÛsÛ0³µ´Gáb78�"��® K ©Sª §)¨W«.¨W¥ Ñ � � ¶
ð�Ý§ßMã6äº³LÄ�à�Á�ã�Á�ØVßVÛ^�����Z9 _ Ï�.:, Ô�1 ×�Á^¸LÐ�È�¾3;!ÂhÑ�4�Å ¶ � �
=©ÝEÜ<ä§è?Û)Á�ÜAã�Õ�³LÄ�à�Á�ã�Á�ØVßVÛ^�����Z9��	Ø?, 1IÔ�1�1 ×�Á^¸LÐ�È�¾3;!ÂhÑ�>�Å ¶ ¶ �
=©ÝEÜ<ä§è?Û)Á�ÜAã�Õ�³LÄ�à�Á�ã�Á�ØVßVÛ^�����Z9�� 0 , �IÔ�1�1 ×�Á^¸LÐ�È�¾3@!ÂhÑ�>�Å � � ¶
¿Jà8ã6è¢é.³vâ	Û�»KÕ Ó ³�å�áBÎMã6éVãÝÁA´b�"®A; _ ò ò òÚ ÍDáG³LÄ�ã6ÜK³v´�ÁÃÝ=Á�Ø�»������ � � ï Ä�ã6Ü�é¡ä§Ü�á�Û ¶ ¶ ¶
ðuÝEßMã!äº³OÄuàÝÁAã6è?Û)ÁAÛ�Üµ³µ´�Á<ÝºÁ�Ø�»����"�Z9 KDï ��ÝEà8ã!ß ¶ ò �

�+*
ñl�¡Û)Õ)ÁAãÝÛsÛ0³µ´Gáb78�"��® K ©Sª §)¨W«G¨<¥ õ ¶

=QÝXÜ<ä§è?Û)Á�ÜAãÂÕ0³LÄ�à�ÁAãÝÁ�Ø�ßMÛ^�����Z9��	Ø�. 1IÔ�1�1 ×�Á^¸LÐ�ÈZ¾5>°Â=Ñ�@°Å ¶
¿Jà8ã6è¢éG³Lâ	Û�»KÕ Ó ³�å�áBÎVã8éVã�Á�´b�"®A; _ òÚ ÍDáG³LÄ�ã6ÜK³v´�ÁÃÝ=Á�Ø�»������ � � ï Ä�ã6Ü�é¡ä§Ü�á�Û ¶
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x��6�0�S�
Ú ÍDáG³LÄ�ã6Ü8Õ^ÜÃÝº×�Áµ³ Ú â+Û�ÜÃÝ=ÁAã6áVêº³�÷ä4ßVÛ)»

y z

Inhibited
Inhibited

Not Unknown

Inhibit
Climb

ACB-DEB-F8BHGJI�BHK�L M�N6OQP4Û
RTS�ã!ä§áU.:VXW<,�YZM�N6ORé�Ý�S3[\÷äOßMÛ�à6ã8á�ê]ME.:VXW � V^,�Y4à!ÛT_§Û�à^`Ea�ä§Ü�`�R�à8ã6è¢é
R^à°Ý6bdc�ÛeOfY�M�N6O�POÛTRTSAã6ä§á\.:V7g6hiVjWiklM�m6ORéNð Úon ñpP<P n à8ã6è¢é ÛT_EÝEàqb�Ý6SAã6ä§álk
M�m6O�r]ð�å�s n�t�u g:vNÝ�S3SÃÝ6Rw[Vè(Û^á-S u r ÝEá�ß u =�Yxsuä6S<Û
co,8..ÝEáVß\.�h:V

yCz{z B-|<F�K~}TGpL+r�ã6ÜwR^ÜÃÝ6a�S�`�r�à SAãqS3b�ßMÛ�`��bã8è?ãqS�Y n à8ã6è¢éi`��	Û
c5R�V�`�å�á<[Vã8éVã S
Y
ñ��HSAÜAÛ�è?Û�`�r�à S�` n [�ÛTR<Þ�Y�å�á<[Mã6éVãqS5`�=�ã°Ý�c�Ûhß:` n à6ã6è�élY
� äe�$` ò ã8ÜAè�`�POÛ^â�ÝEÜ<Ý6SAã6ä§álY
ð�ÛT_§Û�ÜwcAÝEàq`�POÛ�â�ÝEÜÃÝ6S�ã!ä§á:`��	Ü<Û=Ý�S<Û�Ü�`���[�ÝXái`�����Y
ð�ÛT_§Û�ÜwcAÝEàq`�POÛ�â�ÝEÜÃÝ6S�ã!ä§á:`�� Û
c5c�`���[�ÝEái`����

���9��}��U}T��}e���
}��U}T��} yC����� �Z� � G{�lG�� ¬ G

S�Ü3b�Û
� G{�ZG{� ¬ G������x T¡w}TGJ¢{£¥¤�£� eBH¦ �Z� }
G{¢J£¥¤J£¥ eBH¦

n äEè?â+ä�c�ãqS<Ûf`�ð§r�¨q©«ªE¬�¬�£G®KT �|i eBCs�ä6`�ð§r � �
r�à S�ã S3bVßVÛ�` n à6ã6è�éi`�å�á<[Mã6éVãqS5¯�©^ª�°E± ï �²Ü5b�Û � ²
Ú �Dái`�� ÜÃÝ�R<Þ§Ûhß:`EruàqS5³X©µ´�¶�·?¸¹ruã6Ü3R�Ü<Ý6a�S5`Eruà S�ã S5b�ßVÛ�`��bã6èYã S5¯�©^ª�°E¬ � ²
n äEá<º�ê6` n à6ã6è�éi`�å�á<[Mã6éVãqS5¯�©^ª�°E» ï � Ü3b�Û ² �

� G{�ZG{� ¬ G���}TGJ¢{£¥¤�£� eBH¦ �¼� �U�d 
¡3}
G{¢J£¥¤J£¥ eBH¦
n äEè?â+ä�c�ãqS<Ûf`�ð§r�¨q©«ªE¬�¬�£G®KT �|i eBCs�ä6`�ð§r � �

n ä§á<º�ê�` n à6ã8è¢éi`�å�á<[Vã6éMã S5¯�©^ª�°E» ò òruàqSAã S5b�ßVÛf` n à6ã8è¢éi`�å�á<[Vã6éMã S5¯�©^ª�°E± ò ²
Ú �Dái`�� ÜÃÝ�R<Þ§Ûhß:`EruàqS5³X©µ´�¶�·?¸¹ruã6Ü3R�Ü<Ý6a�S5`Eruà S�ã S5b�ßVÛ�`��bã6èYã S5¯�©^ª�°E¬ ² ò

.6W u



½
¾À¿f¾Á
Ú �Dái`�r�ã6ÜwR^ÜÃÝ6a�S�` Ú â+Û�ÜÃÝ�SAã6áVê6`�÷ä4ßVÛTc

Â �

Inhibited
Inhibited

Not UnknownInhibit
Climb
Increase

ACB-DEB-F8BHGJI�BHK�L M�N6OQP4Û
RTS�ã!ä§áU.:VXW<,�YZM�N6O�POÛTRTSAã6ä§á\.:V7g t V7.HY
M�m6O§�Dð§r n #kå�s9�!V n à8ã6è¢é ÛT_6ÃEàqbxÃ6SAã6ä§á

yCz{z B-|<F�K~}TGpL

���9��}��U}T��}e���
}��U}T��} yC����� �Z� � G{�lG�� ¬ G

S5Ä3b�Û
� G{�ZG{� ¬ G������x T¡w}TGJ¢{£¥¤�£� eBH¦ �Z� }
G{¢J£¥¤J£¥ eBH¦

n ä§èYâ¡ä�c�ã SAÛ�`�ð§r�¨^©^ªE¬�¬§£G®KT e|i �BCsuä�`�ð§r � � ²
Ú �Dái`���ÄwÃ�R<ÞsÛ�ß:`�r�à S�³j©µ´�¶�·?¸¹r�ã ÄwR�ÄÅÃ6a�S�`�r�à SAãqS3b�ßMÛ�`��bã8è?ãqS5¯�©^ª�°E¬ � ² ²
n ä§á<º�ê�` n à6ã8è¢éi`�å�á<[Vã6éMã S5¯�©^ª�°E» ï ��Ä5b�Û ² � ²
å�á<RTÄ<Û
Ã�cAÛf` n à8ã6è¢éi`�å�á<[Vã8éVã S�`��]ãÆc5RTÄAÛTS<Ûf¯5©«ªE¬�Ç ï �lÄ3b�Û ² ² �

� G{�ZG{� ¬ G���}TGJ¢{£¥¤�£� eBH¦ �¼� �U�d 
¡3}
G{¢J£¥¤J£¥ eBH¦
n äEá<º�ê6` n à6ã6è�éi`�å�á<[Mã6éVãqS5¯�©^ª�°E» ò òr�à S�ã S3bVßVÛ�` n à6ã6è�éi`�å�á<[Mã6éVãqS5¯�©^ª�°E± ò ²
Ú �Dái`���ÄwÃ�R<ÞsÛ�ß:`�r�à S�³j©µ´�¶�·o¸¹r�ã Ä3RTÄÅÃ�a�S5`�r�à S�ã S3bVßVÛ�`�� ã8è?ãqS5¯�©^ª�°E¬ ² òå�á<RTÄ<Û
Ã�cAÛf` n à8ã6è¢éi`�å�á<[Vã8éVã S�`��]ãÆc5RTÄAÛTS<Ûf¯5©«ªE¬�Ç ï �lÄ3b�Û ò ò

.6W�W
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¾À¿f¾Á
Ú �Dái`�r�ã ÄwR�ÄÅÃ6a�S�` Ú â+ÛTÄÅÃ�SAã6áVê6`�÷ä4ßVÛTc

Â �

Inhibited
Inhibited

Not Unknown

Descend
Inhibit

ACB-DEB-F8BHGJI�BHK�L M�N6OQP4Û
RTS�ã!ä§áU.:VXW-.:YZM�N6O�POÛTRTSAã6ä§á\.:VjW�hiYlM�N6ORéJÃ6S3[\÷ä4ßVÛ�à8ã6á�ê
MÀ.:VjW � Vq,�YMá�Û�Ã�Ä5`�ê6Ä<ä�bVáVß�R^à�Ã6bdc�ÛeOfY
M�m6O§�Dð§r n #kå�s9�!V7�9Ä<ä6bVá�ß â<ÄAäe�4ã8è?ãqS�È Rw[�Û
R<Þ

yCz{z B-|<F�K~}TGpL n à8ã6è¢éi`��	Û
c5R�V�`�å�á<[Vã8éVã S
YMñ��HS3ÄAÛ�è?Û�`Eruà S�` n [�ÛTR<Þ

���9��}��U}T��}e���
}��U}T��} yC����� �Z� � G{�lG�� ¬ G

S5Ä3b�Û
� G{�ZG{� ¬ G���}TGJ¢{£¥¤�£� eBH¦ �¼� �U�d 
¡3}
G{¢J£¥¤J£¥ eBH¦

M Ú �Dái`���ÄwÃ�R<ÞsÛ�ß:`�r�à S5³X©µ´�¶�·$`���ÄAä�bVá�ßH`�� ÛT_§Û�àq³X©«¶�±E´�O9ÉÊ,8. 1�1 a�STËÍÌeÎ6Ï8ÐfÑEÒ�ÓjÔ �

� G{�ZG{� ¬ G������x T¡w}TGJ¢{£¥¤�£� eBH¦ �Z� }
G{¢J£¥¤J£¥ eBH¦
M Ú �Dái`���ÄwÃ�R<ÞsÛ�ß:`�r�à S5³X©µ´�¶�·$`���ÄAä�bVá�ßH`�� ÛT_§Û�àq³X©«¶�±E´�O 0 , 1�1�1 a�STËÍÌeÎ6Ï8ÐfÑEÕ3Î�Ô �

.6W-g
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¾À¿f¾Á
Ú �Dái`�r�ã ÄwR�ÄÅÃ6a�S�` Ú â+ÛTÄÅÃ�SAã6áVê6`�÷ä4ßVÛTc

Â �

Inhibited
Inhibited

Not UnknownInhibit

Increase
Descend

ACB-DEB-F8BHGJI�BHK�L M�N6OQP4Û
RTS�ã!ä§áU.:VXW-.:YZM�N6O�POÛTRTSAã6ä§á\.:V7g t V u
yCz{z B-|<F�K~}TGpL

���9��}��U}T��}e���
}��U}T��} yC����� �Z� � G{�lG�� ¬ G

S5Ä3b�Û
� G{�ZG{� ¬ G���}TGJ¢{£¥¤�£� eBH¦ �¼� �U�d 
¡3}
G{¢J£¥¤J£¥ eBH¦

ðQÃ§ßMã!ä�`�ruàqSAã8è(Û�S<ÛTÄ�`�PHSwÃ6S3b<c�¯�©^ªÀ´�» ï �pÃXà6ã!ß ò ²
ðQÃ§ßMã6ä6`�r�à S�ã S3bVßVÛ�¯�©^ªÀ´�·�¸Ö,�W-g 1 a�S�ËX×�ÌeÎ�ÓjÌeØ
Ï8ÐfÑEÔ ² ò

� G{�ZG{� ¬ G������x T¡w}TGJ¢{£¥¤�£� eBH¦ �Z� }
G{¢J£¥¤J£¥ eBH¦
ð�ÃEßMã!ä6`EruàqSAã6è?ÛTSAÛTÄ�`�PHSwÃ6S3bdc�¯5©«ªÀ´�» ï �pÃEà8ã!ß �
ðQÃ§ßMã6ä6`�r�à SAãqS3b�ßMÛ�¯�©^ªÀ´�· 0 ,�W-g 1 a�STËX×�ÌeÎ8Ó/ÌeØTÏ�ÐfÑEÔ �

.6WÙh
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¾À¿f¾Á
Ú �Dá:`�ruãqÄwR�ÄÅÃ6a�S�`�÷ä4ßVÛ�à

Â � ÚÜÛ!ÝßÞ
à!áZâ+ã�ä�Þ�äpåæÝèç

é9��K�K
£¤JêB�ë?|dêì{BHK�L&`�. 1 V^VqV/.:,8g 1
� GJ£� 8K�L ò ÛhÛ�Sí F8|dGZì{ê¥|<F�£¥ fîïL ,�V^V^Vq, 1 ã c§Ã�R
R�Û�â<SwÃEéVà!Û

ð | z |<IÙ£¥ fîïL ,8ñ�c§a�ä6Ä n r�P�V�M¥[xÃ6Ä<ß:�$Ã6ÄAÛocAÛ�áVß<cuè?ä�Ä<Ûkä6a�S<Û�áxO
��BHK�I�F�£ z  8£¥��G�L ò ÛhÛ�S�ÃEé¡äe_§Û&ê6Ä<ä�bVáVßíà6ÛT_sÛ^àpMòrQ�o�{O

��ó�I�B z  8£¥��GõôU|dG{¦{êò£G�ô�L ��Ã6ÄAêsÛ9ö�Ûhê�Ã6SAãq_sÛ�_6Ã6÷ b�ÛTcDèøbdc5SDé+Û�[xÃ6ödù:÷!Û
ù¼V
ð ��úßúßBHG� 8K�L ��Ã6Äwùi��Ã6ÄAÛ$ùMã û+ÛTÄ�ã öøÃ�_�ÃXã ÷�ÃXé<÷!ÛïÄÅÃ�ö�êsÛ�VJrüc�èCÃ6÷q÷!Û�Ä{ÄwÃ6ö�êsÛ��Dã ÷q÷HR�Ã6bdc�Û
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È¢ÆJÑFÍ{¼�é��Z¸¢»J¹Z³Zâ¢¿}³JºJº!»PÐ
²ËÊJ¾¢¸.´Z¾}²�×PÆZÅZÔ�ÄËá
Å$Ä{Û�ÂËÏ$Å$ß�ÆZÈ!Ï�Å#Õ!Ò¢Å¢Æ;Å#ÁJÁJÕJÁ'Ú}Â#Å$Ä%ÂËÑNÁ%Ï=½
¾}º¢´Z¾�½ Ö ÏNÄ%ÂZÆ}Æ;Å$ß�ÑFæ!ÈçÁ�ÑZþJÅ$Õ¢Ò¢Å¢Æ}Ï�Å!ÆFÄ%ÂDÄËÕ!Û¢È;ÄËá¢Ò¢È!ÏNá�ÑJÆ#Û¢ê

¾}¸Ëã.äËÒ
ÑFÕJÁ¢Û¢¹#Ø!Ò
Ñ#î�Â�Ü�ÂDÄ}Î¢¹!ÚNá
È!ÚDÓt½
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¼J¿!»JåZ¾!´J´{´JÈ$Ä
¹
ÂmÁ¢Û¢ÈËî�½

¼J¾J¿¢À¢»$¿J¶.³ZÕ}Ä�ÑZ¹J´Zº�½ Ö ã!È$Ä!ÈZÒZÜÃÂmÁ
È.´ZºÙß
Å!Ï$ÈËÛÞÑFÁèÅ¢Æ#Ä%ÂDÄËÕ¢Û!È.Ñ$×�²}åJ³¢´�ÅPÂNÒPÚFÒ¢ÅË×ËÄ!ê
´JÅ$æ
Èç¼%ÂËÆJÑFÄ!þ!ÏZÈ¢ÆZÈ!ÚNÄ
ÈZÛdÏ$È#Á'Ï}ÂDÄ%ÂDæ'ÂDÄ}ÎwÆZÈZæ!È¢ÆH½
·NÀëÌì¼%ÂZÆ}ÑFÄwÏ$È¢ÆZÈ!ÚFÄ!ÈZÛ{³$â!²¢»Z¶}³J²�·Få;Ü'Ñ#Û¢È.Ñ#×èÑFØ
ÈZÒ¢Å$Ä'ÂZÑNÁÃÐ
²ËÊJ¾¢¸ÞÏ$ÈZÄ,¼'ÂZÆJÑFÄ!þ
Ï$È¢ÆZÈ!ÚFÄ!ÈZÛp´Zº;ÄPÑ;Å¢ÆFÄ%ÂDÄJÕ¢Û¢ÈJþ#ßPÅ!Ï$ÈZÛp´Ëº�½

·mÁ'ÂNÄ%Â#Å¢Æ¢ÂFÇ¢ÈÞÆZÈ$æ!È!Æ�Ä�Ñ;ÆZÅZÒ}Ô¢ÈpÂmÁ}Ä!ÈZÔ!ÈZÒ�½
¿J¾J¼}¾}³J²;â!¸J²�·FºëÌ�Å¢ÆJÆçÔJÒ
ÑNÕJÁ!ÛpÏ¢ÂDÄ!È;Ò¢ÈZÔ�ÂËÏFÄ!ÈZÒPÏ�Ø¢ÒPÑ}Ú$È!ÏJÏZÈZÛ%Ð[½
·NÀëÌ ÔJÒ
ÑFÕJÁ¢Û�Ï}ÂDÄ!È;Û
ÑZÈ
Ï Á%ÑFÄ,Û!ÈZ×¢Å#Õ�Æ#Ä,Ä�Ñ�²}åJ³¢´{ÆËÈ$æ!È¢Æ.Ï$È¢ÆËÈ!ÚNÄ%ÂZÑFÁÞÅ$Á¢ÛpÂNÄ�Ï;ÆËÈ$æ!È¢Æ
ÂËÏÝÄËá
È.ÆJÑFÍ!È
ÏNÄ�ÆZÈ$æ!È¢ÆÙÎ¢ÈZÄpÏ$È}È#ÁÃÐ
²ËÊJ¾¢¸pÏZÅ$æ!ÈÙÄËá
Å$Ä�Á
È$ÍpÆZÈ$æ!È!ÆH½

¾}¸Ëã}¿J¾J¼J¾}³}²�½ Ö ÄËá'ÂJÏ�Æ}ÑJÑNØwÏ$È¢ÆZÈ!ÚFÄ�Ï,ÆJÑFÍ!È!ÏFÄ,¶�Ñ#Û¢È,´.Ï}ÂNÄ!È�´}È#Á%Ï�é�º¢È$æ
È¢ÆZê
·NÀëÌvÅ;ÔJÒ
ÑNÕJÁ!ÛpÏ¢ÂDÄ!Èçá
Å!Ï,Ï$È#Á}ÄèÅ�´}È#Á%Ï}ÂDÄ'ÂDæ%ÂDÄ}Î.º!È$æ!È¢Æ;å!ÑDÜ}ÜPÅ#Á¢Û%Ð
²ËÊJ¾¢¸ÙÕ%ÏZÈÙÄJá
È{ÆËÈ!ÏJÏ$ÈZÒÞÑ#×�ÄËá
È;ÔJÒ
ÑNÕ}Á¢Û�Ï}ÂDÄ!È{´Zº{Å#Á¢Û;Ø'ÂZÆJÑFÄ
þ!Ï$È¢ÆZÈ
ÚNÄ!ÈZÛp´Ëº�½

·NÀëÌvÈZîËÄ
ÈZÒZÁ
Å¢Æ}Æ#Î¢þZÛ¢ÈZÄ!ÈZÒ$ÜÃÂDÁ
ÈZÛd´ZºpÂJÏ�Á�Ñ#Ä,²J³!þ¢ÑNÁ�Æ#Î Ìv´Ëº
!
�PÐJÐ
²ËÊJ¾¢¸ÙÕ%ÏZÈÙÄJá
È{ÆËÈ!ÏJÏ$ÈZÒÞÑ#×.ÈZîËÄ!ÈËÒZÁ
Å¢ÆJÆ$Î¢þZÛ¢È$Ä
ÈZÒ$ÜÃÂmÁPÈZÛw´Ëº{Å#Á!Û
Å¢ÆFÄ'ÂDÄËÕ¢Û¢È}þ#ß
Å!Ï$ÈËÛp´Zº�½

¾}¸Ëãè´JÈ$Ä
¹
ÂmÁ¢Û¢ÈËî�½
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¼J¿!»JåZ¾!´J´�³ZÕ}Ä�ÑZ¹J´Zº�½

·NÀëÌAÑFÍËÁÞÅ
ÂNÒ�ÚFÒ¢ÅZ×ËÄkÂJÏÙÑNÁ{ÄËá
È;ÔJÒ
ÑNÕ}Á¢Û%Ð
²ËÊJ¾¢¸p·NÀëÌìÄ}Ò!ÅZ×té�Û�ÂËÏDØ%ÆZÅZÎèÅ¢ÆJÆJÑ#Í!ÈZÛpÑNÁ.ÔJÒ
ÑNÕJÁ!Û.Å$Á¢ÛÙØÃÂZÆJÑFÄ,á
Å!Ï Á�ÑFÄ�Ï$È¢ÆËÈ!ÚNÄ!ÈZÛ

´$Ä!Å$Á¢ÛZß¢Î;Ü%Ñ#Û!ÈPÐ
²ËÊJ¾¢¸.´Ëº�!"��½
¾}º¢´Z¾è´}È¢ÆZÈ!ÚNÄè´$Ä!Å$Á¢ÛZß¢Î�Ü%Ñ$Û¢È�½

¾}º¢´Z¾%·NÀ ÌAÑFÍËÁÞÅ
ÂNÒ�ÚFÒ¢ÅZ×ËÄdÚZÅ#ÁtíðÄ{Û¢È!ÏJÚZÈ#Á¢Û{³J¸ËãpÑFÍËÁpÅ
ÂNÒ�ÚFÒ¢ÅZ×ËÄwÚ$Å$ÁtíðÄ�ÚËÆ¢Â�Ü}ß�Ð
²ËÊJ¾¢¸{´Zº"!"��½

¾}º¢´Z¾%·NÀ Ìv»¢Æ#Û.´Zº�Í!Å!Ï�	.Ñ$Ò.ÆZÈ!Ï}Ï�³}¸Ëã,Ò!ÅZÛ¢ÅZÒ.Å¢ÆFÄ�é�Û¢ÅZÄ!Å�ÅZæ!Å
ÂZÆ�évÐ Ö ²}åË³¢´ÞÚDá�Ñ}Ñ}Ï$È!Ï
ÆZÈ$æ
È¢ÆZê

²ËÊJ¾¢¸p·NÀëÌvÅ#ß%ÑFæ!È{Å¢ÆFÄ%ÂNÄËÕ¢Û¢È�ÄËá!Ò¢È!ÏDá�Ñ}Æ#Û{×
Ñ#Ò.´Zº��'Ð
²ËÊJ¾¢¸.´Ëº
!1��½
¾}º¢´Z¾è´Ëº
!
��½

¾}º¢´Z¾%·NÀ Ìv»¢Æ#Û.´Zº�Í!Å!Ï2�%Ð
²ËÊJ¾¢¸p·NÀëÌ Ò¢ÅËÛ¢ÅZÒ�ÏDá�ÑFÍ%Ï ßPÈ¢ÆJÑFÍèÅ¢ÆFÄ%ÂNÄËÕ¢Û¢È�ÄËá!Ò¢È!ÏDá�Ñ}Æ#Û{×
Ñ#Ò.´Zº"��Ð

²ËÊJ¾¢¸.´Ëº
!
��½
¾}º¢´Z¾%·NÀ Ì Ò¢ÅZÛ!ÅZÒ�ÏDá�ÑFÍ�Ï;Å#ß%ÑFæ!È,Å¢ÆFÄ%ÂDÄJÕ¢Û¢È�ÄËá¢Ò!È!ÏDá�ÑJÆ$Û,×PÑ#Ò{´Ëº"(PÐ
²ËÊJ¾¢¸.´Ëº
!
(�½

¾}º¢´Z¾%·NÀ Ì Ò¢ÅZÛ!ÅZÒèÅ¢ÆFÄ%Â�Ü�È$Ä!ÈZÒ,á
Å
Ï�ß
È}È#Á�ßPÅZÛ�×PÑ#ÒèÆ}ÑNÁ¢Ô�Ä%Â�ÜPÈ�³J¸Ëã
ß
ÅZÒPÑDÜPÈ$Ä}Ò%ÂËÚ�Å¢ÆFÄ%ÂNÄËÕ¢Û¢È.Å#ß%ÑFæ!ÈÙÄËá¢Ò¢È!ÏNá�ÑJÆ#Û.×
Ñ$Ò{´Zº�(PÐ

²ËÊJ¾¢¸.´Ëº
!
(�½
¾}º¢´Z¾%·NÀ Ìv»¢Æ#Û.´Zº�Í!Å!Ï3(PÐ
²ËÊJ¾¢¸p·NÀëÌ�ß
È!ÆJÑFÍÞÅ¢ÆFÄ%ÂNÄËÕ¢Û¢È�ÄËá!Ò¢È!ÏDá�Ñ}Æ#Û{×
Ñ#Ò.´Zº��,³J¸Ëã{Ò¢ÅZÛ!ÅZÒ{Å!ÆFÄ�éjÅ$æ!Å
ÂËÆ�é Ð

²ËÊJ¾¢¸.´Ëº
!1��½
¾}º¢´Z¾%·NÀ ÌvÅ#ß�Ñ#æ!È{Å¢ÆFÄ%ÂDÄJÕ¢Û¢È;ÄËá¢Ò¢È
ÏDá�ÑJÆ#Û.×PÑ#Ò{´Ëº"�PÐ
²ËÊJ¾¢¸.´Ëº
!
��½

¾}º¢´Z¾%·NÀ Ìv»¢Æ#Û.´Zº�Í!Å!Ï3�PÐ
²ËÊJ¾¢¸p·NÀëÌ�ß
È!ÆJÑFÍÞÅ¢ÆFÄ%ÂNÄËÕ¢Û¢È�ÄËá!Ò¢È!ÏDá�Ñ}Æ#Û{×
Ñ#Ò.´Zº"(�Ð

²ËÊJ¾¢¸.´Ëº
!
(�½
¾}º¢´Z¾%·NÀ ÌvÅ#ß�Ñ#æ!È{Å¢ÆFÄ%ÂDÄJÕ¢Û¢È;ÄËá¢Ò¢È
ÏDá�ÑJÆ#Û.×PÑ#Ò{´Ëº�'�Ð

²ËÊJ¾¢¸.´Ëº
!$'�½
¾}º¢´Z¾%·NÀ Ìv»¢Æ#Û.´Zº�Í!Å!Ï�'�Ð
²ËÊJ¾¢¸p·NÀëÌ�ß
È!ÆJÑFÍÞÅ¢ÆFÄ%ÂNÄËÕ¢Û¢È�ÄËá!Ò¢È!ÏDá�Ñ}Æ#Û{×
Ñ#Ò.´Zº"��Ð

²ËÊJ¾¢¸.´Ëº
!
��½
¾}º¢´Z¾%·NÀ Ì Ò¢ÅZÛ!ÅZÒèÅ¢ÆFÄ%Â�Ü�È$Ä!ÈZÒ�á
Å!ÏÝß
È}È#Á�ßPÅZÛ�×PÑ#Ò{Å.ÆJÑNÁ!Ô;Ä%ÂmÜPÈPÐ
²ËÊJ¾¢¸ÞÏ$È!ÆZÈ!ÚNÄ.Û¢ÈZ×!Å#Õ�ÆFÄÞ´Zº�æ!Å¢ÆNÕPÈ�½

¾}¸Ëã{³ZÕ}Ä�ÑZ¹J´Zº�½

ÔË£lê
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¼J¿!»JåZ¾!´J´{´JÈ$Ä
¹¢ÆZÅZÎ¢ÈËÒ¢¹ZÛ¢È#ØPÈ#Á¢Û¢È#Á¢Ä!¹#Ø
ÅZÒ!Å#ÜPÈ$Ä
ÈËÒPÏ=½

Ö ²ZáÃÂËÏÝØ¢Ò
Ñ}Ú$È
ÏJÏ;Å!ÏJÏ}ÂNÔËÁ%Ï;Å#ÁwÂDÁ}Ä!ÈZÔ¢ÈËÒ�æ
Å¢ÆNÕ
ÈÙÄPÑÙä�é�ºJ³14}¾J¿,ß
È$ÄJÍ!È}È#Á5) Å#Á!Û��¢ê
·NÀëÌ ä�é�º}³14J¾J¿{¾�&)ËÐ

²ËÊ}¾}¸w·NÀ Ì�»$ÍËÁ{Ä}Ò¢Å!ÚDÓPÈZÛèÅ¢ÆFÄ%ÂDÄJÕ¢Û¢È,äZ¾w·ËÏNÄ;â}ØJØ
ÈZÒ�á¢Î�ÏNÄ!ÈZÒ¢È
Ï}ÂËÏ�ß�ÑNÕ}Á¢Û%Ð
²ËÊJ¾}¸{ä�é�º}³14J¾J¿-!���½

·NÀëÌ ä�é�º}³14J¾J¿{¾¢ô"�PÐ
²ËÊ}¾}¸w·NÀ Ì�»$ÍËÁ{Ä}Ò¢Å!ÚDÓPÈZÛèÅ¢ÆFÄ%ÂDÄJÕ¢Û¢È�ºË¾6�#Á¢Û,º
ÑFÍ!ÈZÒ�á¢Î�ÏNÄ!ÈZÒ¢È
Ï}ÂËÏ�ß�ÑNÕ}Á¢Û%Ð

²ËÊJ¾}¸{ä�é�º}³14J¾J¿-!&)�½
¾}º¢´$¾w·NÀëÌv»$ÍËÁ{Ä}Ò¢Å!ÚNÓ
ÈZÛèÅ¢ÆFÄ%ÂNÄËÕ¢Û¢È{äZ¾6�#Á¢ÛÙâ}ØJØPÈZÒÙá!ÎPÏNÄ!ÈZÒ!È!Ï}ÂËÏ�ß�ÑFÕJÁ¢Û%Ð

²ËÊJ¾}¸{ä�é�º}³14J¾J¿-!�	�½
·NÀëÌ ä�é�º}³14J¾J¿{¾��	�Ð

²ËÊ}¾}¸w·NÀ Ì�»$ÍËÁ{Ä}Ò¢Å!ÚDÓPÈZÛèÅ¢ÆFÄ%ÂDÄJÕ¢Û¢È�ºË¾�	ËÒJÛ,º
ÑFÍ!ÈZÒ�á¢Î�ÏNÄ!ÈZÒ¢È
Ï}ÂËÏ�ß�ÑNÕ}Á¢Û%Ð
²ËÊJ¾}¸{ä�é�º}³14J¾J¿-!���½

¾}º¢´$¾w·NÀëÌv»$ÍËÁ{Ä}Ò¢Å!ÚNÓ
ÈZÛèÅ¢ÆFÄ%ÂNÄËÕ¢Û¢È{äZ¾�	ËÒJÛÙâ}ØJØPÈZÒÙá!ÎPÏNÄ!ÈZÒ!È!Ï}ÂËÏ�ß�ÑFÕJÁ¢Û%Ð
²ËÊJ¾}¸{ä�é�º}³14J¾J¿-!���½

·NÀëÌ ä�é�º}³14J¾J¿{¾���%Ð
²ËÊ}¾}¸w·NÀ Ì�»$ÍËÁ{Ä}Ò¢Å!ÚDÓPÈZÛèÅ¢ÆFÄ%ÂDÄJÕ¢Û¢È�ºË¾"�ËÄËá.º
ÑFÍ!ÈZÒ�á¢Î�ÏNÄ!ÈZÒ¢È
Ï}ÂËÏ�ß�ÑNÕ}Á¢Û%Ð

²ËÊJ¾}¸{ä�é�º}³14J¾J¿-!�	�½
´JÈ$Ä,¼PÑ}Ï¢ÂDÄ%ÂDæ!È.ÅËÛËæ%ÂËÏËÑ$ÒJÎèÅ¢ÆFÄ%ÂDÄJÕ¢Û¢È;ÄËá¢Ò¢È
ÏDá�ÑJÆ#Û{Ä�ÑÙÅ#Ø}Ø¢Ò
ÑNØ¢Ò%Â#Å$Ä!È,³Jº.ÅZÒJÒ!ÅZÎ{È!ÆZÈFÜPÈ#Á¢Ä�½
´JÈ$Ä,ã!È$Ä
È!ÚNÄ%ÂZÑFÁ�Å¢ÆFÄ%ÂDÄJÕ¢Û¢È;ÄËá¢Ò¢È
ÏDá�ÑJÆ#Û{Ä�ÑÙÅ#Ø}Ø¢Ò
ÑNØ¢Ò%Â#Å$Ä!È��Z².ÅZÒJÒ!ÅZÎ{È!ÆZÈFÜPÈ#Á¢Ä�½
´JÈ$Ä,¿!ÈËôZÕ'ÂNÒ¢ÈZÛwÏZÈ#Ø
ÅZÒ¢ÅZÄ%ÂZÑNÁpÅ!ÏJÏNÕËÜÃÂmÁ¢Ô,Á%ÑÝæ!ÈËÒËÄ%ÂËÚ$Å!Æ�Ä¢Ò¢Å!ÚDÓ'ÂDÁ¢ÔèÈZÒJÒ
Ñ#Ò,ÄPÑ

Å#Ø}Ø¢Ò
ÑNØ¢Ò%Â#Å$Ä!Èè´ËÀ,ÅZÒJÒ!ÅZÎèÈ¢ÆZÈFÜPÈ$Á}Ä�½

¾}¸Ëãè´JÈ$Ä
¹¢ÆZÅZÎ¢ÈËÒ¢¹ZÛ¢È#ØPÈ#Á¢Û¢È#Á¢Ä!¹#Ø
ÅZÒ!ÅFÜ�È$Ä
ÈËÒPÏ=½

\LIJ��IJCNI}@HOZI}u$õÓ»}¼�¿�Ö�£p�R p�R§(¥]×OÄð�Á�.¶3×¦��öø÷úù�ûìü

ÔË£�½



¼J¿!»JåZ¾!´J´çâ}Ø¢Û!Å$Ä!ÈJ¹
ÂDÁ}Ä!ÈZÒJÒPÑ#Ô¢Å$Ä%ÂËÑNÁ
¹FÜ%Ñ$Û!È�½

·NÀëÌ ²}åË³!´{ÑNØPÈZÒ¢Å$Ä%ÂDÁ¢Ô.³J¸Ëã�Ï$È#Á%Ï¢ÂDÄ%ÂDæ%ÂNÄ}Î�ÆZÈ$æ!È!ÆÙäJ²7)ËÐ
²ËÊ}¾}¸è´$¾}²�·mÁ}Ä!ÈZÒ}Ò
Ñ#Ô¢Å$Ä'ÂZÑNÁ
¹JÈ$Á
Å#ß�ÆZÈËÛp×
ÆËÅZÔ�½

¾}º!´$¾d·NÀ ÌD·mÁ}Ä!ÈZÒ}Ò
Ñ#Ô¢Å$Ä'ÂZÑNÁ
þJÈ$Á
Å#ß�ÆZÈËÛÞÍ!Å
Ï�Ï$ÈZÄ,³J¸Jã�¿!È
ÏËÑJÆNÕ}Ä'ÂZÑNÁ
þJÈ$Á
Å#ß�ÆZÈËÛ
Í!Å!Ï Á�ÑFÄ�Ï$È$Ä'Ð

²ËÊJ¾}¸{åËºË¾}³J¿w·DÁ}Ä!ÈZÒJÒPÑ#Ô¢Å$Ä%ÂËÑNÁ
þJÈ#ÁPÅ#ß�ÆZÈZÛ�×
ÆZÅËÔ�½
¿J¾J¼J¾¢³J²�É}Ê%·NºË¾xÌmÂDÁ�ÚËÑ}Ñ#ÒJÛ�ÂmÁPÅ$Ä%ÂZÑNÁdÆ}Ñ}ÚDÓwÏNÄ!Å$Ä!È�Ð[½
Ö º
ÑJÑNØ{ÍËá'ÂËÆZÈ;Í!Å
ÂDÄ%ÂDÁ¢Ô{×
Ñ#ÒpÚËÑJÑ#ÒJÛ%ÂmÁ
Å$Ä%ÂËÑNÁkÆJÑ}ÚNÓ�ÏNÄ
Å$Ä!È
ÄPÑ;È#Á¢Ûté ¼!ÈËÒJ×
Ñ#Ò$Ü�Å#Á%Ú$È�¶PÑFÁ'ÂDÄPÑ#Ò�ÏDá%ÑNÕ�Æ#Û{Ò¢È!ÚJÑ#ÔZÁ'ÂNÇ!È
ÍËá
È#Á.²}åË³!´çáPÅ!Ï�ßPÈJÈ#Á�ÆJÑ}ÚDÓ
ÈËÛ,×PÑ#ÒçÜ'Ñ#Ò¢ÈÙÄËá
Å#Á.¼�é�²Zâ!¸Jº¢»ËåËµ
Ï$È!ÚËÑFÁ¢ÛPÏ;Å#Á¢Û�Ä!Å#Ó
È{Å#Ø}Ø¢Ò
ÑNØ¢Ò%Â#Å$Ä!È.Å!ÚFÄ%ÂZÑNÁ�é�ê

¾}¸ËãJ¿}¾J¼J¾}³J²�½
´$¾}²{ä�éðå}»Ëº¢»ËåZµ{Õ%Ï¢ÂmÁ¢Ô;ÕJÁ'ÂmÁ}Ä
ÈZÒJÒZÕJØ¢Ä%Âmß�ÆZÈ{Ä!È!ÏNÄ

Å$Á¢ÛÞÏZÈ$Ä�ÂDÁ%ÏNÄ}ÒZÕ'ÚNÄ%ÂZÑNÁ�½
´JÅ$æ!È.ÆJÑ}ÚNÓ{Ä'Â�ÜPÈ�½
åËºË¾}³J¿�Ø%Ñ¢ÂmÁ}Ä!ÈËÒPÏç×JÒ
ÑDÜ.ÄËá¢Ò¢È}Å$Ä.×�ÂZÆZÈ;ÄPÑÝÄ}Ò¢Å!ÚDÓè×�ÂËÆZÈ�½
¸ZÕ�ÆJÆ�ÄËá
ÈÞÂmÁ}Ä¢ÒZÕ¢Û¢ÈZÒ{Ä¢Ò¢Å!ÚDÓ.×�ÂZÆZÈ�½
åË³JºJº{å}»J»Z¿Jã%·N¸J³}²�·#»Z¸¢¹#â!¸Jº¢»ËåËµ�½

Ö ·N×�¿!È!ÏJÑJÆNÕ}Ä%ÂËÑNÁ
¹JÈ#ÁPÅ#ß�ÆZÈZÛ.Ü%Ñ#Û¢È;Í!Å
Ï�Ï$ÈZÄ�à�â¢Ø¢Û¢Å$Ä!È}¹JÅZÛËæ%ÂJÏËÑ#ÒJÎ¢¹#Ü%Ñ#Û¢È,Ü}Õ%ÏNÄ
Ø
ÈZÒ}×
Ñ#Ò$ÜkÚËÆZÈ}Å#ÁJÕJØ.ÄËá'ÂJÏ,Ú#ÎPÚËÆZÈ�é ²}Ò¢Å!ÚDÓ.×�ÂZÆZÈ;Í%ÂËÆJÆ ßPÈ.ÚËÆËÈJÅZÒ¢ÈZÛ�Á
ÈËîËÄpÚ#ÎPÚËÆZÈ�é�ê

¾}¸Ëã;â}Ø¢Û!Å$Ä!ÈJ¹
ÂDÁ}Ä!ÈZÒJÒPÑ#Ô¢Å$Ä%ÂËÑNÁ
¹FÜ%Ñ$Û¢È�½

ÔË£3Ô



¼J¿!»JåZ¾!´J´çâ}Ø¢Û!Å$Ä!ÈJ¹JÅËÛËæ%ÂËÏËÑ$ÒJÎ¢¹FÜ%Ñ$Û¢È�½

Ö ã!ÈZÄ!ÈZÒ$ÜÃÂDÁ
È�ÍËá
È$ÄJá
ÈZÒ{²}åË³¢´�ÜPÅZÎ{Ô¢È$Á
ÈZÒ¢Å$Ä
ÈÙ¿¢³PÏçÅ$Á¢Û�²}³PÏ$ê

åËºË¾¢³Ë¿.²JÒ¢ÅZ×J×%ÂËÚ;ÅZÛËæ%ÂËÏJÑ#ÒJÎ{×
ÆZÅZÔ�½
·NÀëÌ ²}åË³!´{ÑNØPÈZÒ¢Å$Ä%ÂËÑNÁ
Å¢Æ!Ð
²ËÊJ¾¢¸p·NÀëÌ�Ï$È$Á%Ï}ÂDÄ%ÂNæ%ÂDÄ}ÎwÆËÈ$æ!È¢ÆÙäZ¾6�PÐ
²ËÊJ¾¢¸.´Z¾}²�²}Ò¢ÅZ×J×�ÂJÚÙÅËÛËæ%ÂËÏËÑ$ÒJÎ{×
ÆZÅZÔ�½
·NÀëÌ�Ï$È#Á'Ï}ÂDÄ%ÂDæ'ÂDÄ}ÎwÆZÈZæ!È¢Æ�¾���Ù³J¸Ëã�ÆJÑFÍ
þJÅ¢ÆFÄ%ÂNÄËÕ¢Û¢È,²J³ÞÑNØ}Ä'ÂZÑNÁ
Á�ÑFÄwÂmÁÞÈZ×J×¢È
ÚNÄ'Ð
²JÊJ¾}¸{åËºË¾}³Ë¿.²JÒ!ÅZ×J×�ÂËÚ;ÅZÛJæ%ÂËÏËÑ#Ò}Î,×PÆZÅZÔ�½

·NÀëÌvÈZîËÄ
ÈZÒZÁ
Å¢Æ,´Ëº,äË²"�Ù³}¸ËãpÏZÈ#Á%Ï}ÂDÄ'ÂDæ%ÂDÄ}Î�ÆËÈ$æ!È¢Æ;äË²"�PÐ
²JÊJ¾}¸.´$¾}²�¿!È!ÏËÑJÆFÕ}Ä%ÂZÑNÁPþJÈ#Á
Å#ß%ÆZÈZÛÞ×PÆZÅZÔ�½

·NÀëÌ ²}åË³!´�Á�Ñ#ÄpÑFØ
ÈZÒ¢Å$Ä'ÂZÑNÁ
Å¢Æ,»Z¿pÏ$È$Á%Ï}ÂDÄ%ÂNæ%ÂDÄ}Î�ÆZÈZæ!È¢ÆçºË¾��,»$¿.ÈZîËÄ!ÈZÒËÁ
Å¢Æ,´Zº,ºË¾"��Ð
²ËÊJ¾¢¸p·NÀëÌì¿!È
ÏËÑJÆNÕ}Ä'ÂZÑNÁ
þJÈ$Á
Å#ß�ÆZÈËÛÞÍ!Å
Ï�Ï$ÈZÄ'Ð
²ËÊJ¾¢¸{åJºË¾}³Ë¿,¿!È!ÏËÑ}ÆNÕ}Ä%ÂZÑFÁ
þJÈ#Á
Å$ß�ÆZÈZÛp×
ÆZÅZÔ�½
¿J¾J¼}¾}³J²�É}Ê%·NºJ¾ ÌDÂmÁ�ÚJÑJÑ#ÒJÛ�ÂDÁ
Å$Ä%ÂZÑFÁdÆJÑ}ÚDÓdÏNÄ!ÅZÄ!ÈPÐ[½
Ö º
Ñ}ÑNØ.ÍËá'ÂZÆZÈ;Í!ÅPÂDÄ%ÂmÁ¢Ô{×
Ñ$ÒÞÚËÑ}Ñ#ÒJÛ�ÂmÁPÅ$Ä%ÂZÑNÁdÆ}Ñ}ÚDÓwÏNÄ!Å$Ä!È
Ä�ÑçÈ#Á¢Û�é ¼!ÈZÒJ×
Ñ$Ò$ÜPÅ#Á%ÚZÈ�¶PÑNÁ'ÂDÄ�Ñ#Ò�ÏDá�ÑNÕ�Æ$Û,Ò!È!ÚËÑ#ÔZÁÃÂNÇ¢È�ÍËá
È$Á
²¢åË³¢´çá
Å!Ï ß
ÈJÈ#Á�ÆJÑ}ÚDÓPÈZÛ{×
Ñ#ÒÙÜ%Ñ#Ò¢È;ÄËá
Å$Á,¼�éð²$â!¸Jº¢»JåZµ
ÏZÈ!ÚËÑNÁ¢Û�ÏÙÅ$Á¢Û;Ä
Å#Ó
È,Å#ØJØ¢Ò
ÑFØ¢Ò�Â#Å$Ä
È.Å!ÚNÄ%ÂZÑFÁ�é�ê

¾}¸Ëã}¿J¾J¼J¾}³}²�½
´$¾}²{ä�éðå¢»Zº¢»ËåZµ{Õ'Ï}ÂmÁ¢Ô;ÕJÁ'ÂmÁ¢Ä!ÈZÒJÒZÕ}Ø}Ä%Âmß�ÆËÈ{Ä!È!ÏFÄ

Å$Á¢ÛÞÏZÈ$Ä�ÂDÁ%ÏNÄ}ÒZÕ'ÚNÄ%ÂZÑNÁ�½
´JÅ$æ
È.Æ}Ñ}ÚDÓ{Ä%Â�ÜPÈ�½
³JÛJÛ.Å¢ÆJÆ�ÄËá¢Ò!ÈJÅ$Ä�ÏçÄPÑ É�Ñ#ÒZÓÃÂmÁ¢Ô{º�ÂËÏNÄ{Í%ÂNÄËá�ÏFÄ!Å$ÄËÕ%Ïëí�²!ÈZÒ$ÜÃÂmÁPÅ$Ä!È�íJ½
¿J¾J¼}¾}³J² Ì ×
Ñ#Ò.ÈJÅ!ÚNád·F²JÀ{È$Á}Ä}ÒJÎ%Ð�½
å!ÆZÈ}ÅZÒ,Í!Å
ÂDÄ%ÂDÁ¢Ô¢þZ×
Ñ$Ò¢þ
ÂmÁ}Ä
È#Á}Ä ÚJÑNÕJÁ}Ä!ÈËÒ�à�á'ÂDÄ�ÚËÑNÕJÁ}Ä
ÈZÒ�à
×�ÂNÒZÜ}Á
È!ÏJÏÙÛ!È¢ÆZÅZÎpÚËÑNÕJÁ¢Ä!ÈZÒ�½

å!ÆZÈ}ÅZÒ{Û�ÂËÏDØ�ÆËÅZÎ�ÚËÑ#Û¢È�½
³
ÆJÆ}ÑFÍwÏDÕJß%Ï$ÈJô$Õ
È#Á}Ä.Ä
Å#Õ,Ä�Ñ ß
ÈèÚËÑDÜ¢ØJÕ}Ä!ÈZÛ�Á
ÅZÄËÕ¢Ò¢Å¢Æ}Æ#Î�½
´JÈ¢ÆËÈ!ÚNÄ,Á
ÈZîËÄd·N²}À{È#Á¢Ä}ÒJÎ�½

¾}¸Ëã}¿J¾J¼J¾}³}²�½
åË³Jº}º{å¢»J»$¿Jã%·F¸J³J²�·#»Ë¸¢¹Fâ!¸Jº!»ËåZµ�½

¾}¸Ëã;â}Ø¢Û!Å$Ä!ÈJ¹JÅËÛËæ%ÂËÏËÑ$ÒJÎ¢¹FÜ%Ñ$Û¢È�½
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²J³¢´Zµ,²Ë¿¢³}åZµ!¹
·F¸J²Ë¿Zâ¢ã}¾J¿!´�½

¿J¾J¼J¾}³}²ÙÉ}Ê'·NºË¾xÌ�Ü%Ñ#Ò!ÈÞÂDÁ}Ä}ÒZÕ¢Û!ÈZÒPÏ.ÂmÁwÏDÕ¢ÒËæ!ÈPÂZÆJÆZÅ#Á'Ú$È�ßJÕ¢×}×¢ÈZÒ%Ð[½
·NÀëÌ�Á�Ñ{ÚFÒ
Ñ¢ÏJÏ$þZÒ¢ÈË×¢ÈZÒ¢È#Á'Ú$È{×
Ñ#Ò,ÄËáÃÂËÏ,ÂDÁ}Ä}ÒZÕ¢Û!ÈZÒ%Ð

²ËÊJ¾}¸�¼J¾J¿}À!»$¿J¶d·N²JÀ¢¹}È#Á}Ä}ÒJÎ!¹!ÚFÒ¢ÈJÅZÄ%ÂZÑNÁt½
åË³JºJº�ýJ¾J¿¢²�·FåË³Jº!¹Z²Ë¿}³}åËµ%·N¸}ä

·N¸ëÌmÂmÁ'ÂNÄ%Â#Å¢Æ¢ÂFÇ¢Å$Ä%ÂZÑFÁp×
ÆZÅZÔ�à�æ
Å¢Æ¢ÂNÛ¢þËÒ¢È#Ø�Ñ#ÒJÄè×
ÆZÅZÔ�à
Å¢ÆFÄ'ÂDÄËÕ¢Û¢È}þZÒ¢È#Ø�Ñ$ÒËÄ%ÂmÁ¢Ôp×
ÆZÅZÔ�à�Ñ#ÍËÁ{Ò!È#Ø�Ñ#ÒËÄtà>Ò!È#Ø�Ñ#ÒËÄ{Ä%ÂmÜPÈPÐ

·N¸¢»#â!² Ì ¸
ÑNÁ�Æ!ÂmÁ
ÈJÅZÒ.²}Ò¢Å!ÚDÓ.À�ÂZÆZÈ;¾ËÁ¢Ä}ÒJÎ�à�Ø�Ñ¢ÂDÁ}Ä!ÈZÒ,ÄPÑ{ÏNÄ}ÒZÕ'ÚNÄËÕ¢Ò¢È�¸%Ð�½
¿J¾J¼J¾¢³J²�É}Ê%·NºË¾ Ì�Ü%Ñ$Ò¢ÈÙØ�Ñ}Ï}ÂDÄ'ÂZÑNÁèÒ¢È#Ø�Ñ$ÒËÄ�ÏÙ×
Ñ#Ò�ÄËá'ÂJÏ,ÂmÁ¢Ä}ÒZÕ¢Û¢ÈËÒ%Ð[½

¼J¾J¿¢À¢»$¿J¶{¼PÑ}Ï¢ÂDÄ%ÂZÑNÁP¹$Ä}Ò¢Å!ÚNÓ'ÂmÁ¢Ô�½ Ö ÕJØ!Û¢Å$Ä!È�Ò¢Å#Á!Ô¢È�Å$Á¢Û{Å!ÆFÄ%ÂDÄËÕ!Û¢ÈJê
¾}¸ËãJ¿}¾J¼J¾}³J²�½

¾}º¢´$¾,¼J¾J¿}À!»$¿J¶{¼PÑ}Ï}ÂNÄ%ÂZÑNÁ
¹ZÄ}Ò¢Å!ÚDÓÃÂmÁ¢Ô�½ Ö ÕJØ¢Û¢ÅZÄ!È�Ò¢Å#Á¢Ô¢È{Å#Á!Û{Å¢Æ#Ä%ÂDÄËÕ¢Û!ÈJê
·NÀëÌvÅ
ÂFÒPÚFÒ¢ÅZ×JÄèÒ¢È#Ø�Ñ#ÒJÄ%ÂmÁ¢ÔèÅ¢ÆFÄ'ÂDÄËÕ¢Û¢È�Ð

²ËÊJ¾}¸pÚËÑNØ¢Î,Û¢Å$Ä
Å;×}Ò
ÑDÜ{Á�ÑNÁ�Æ¢ÂDÁ
ÈJÅZÒ{Ä}Ò!Å!ÚDÓ.×�ÂZÆZÈ�½
Ö Ó
ÈJÈ#Ø{Ä}Ò¢Å
ÚDÓè×�ÂZÆZÈ.ÆJÑ}Ú$Å!Æ�Ä�ÑÝÄ!Å
ÏDÓ
ê
å!ÆZÈJÅËÒpÏZÈ#Á%Ï$ÈJþ
ÚDá�Ñ}Ï$È$Á
þZÛ¢È!ÏNØ'ÂDÄ!ÈJþ$ß
ÅZÛ¢þZ×'ÂNÒ$Ü}Á�È!ÏJÏdÂmÁ¢Û%ÂËÚ$Å$ÄPÑ$Ò�½

¾}º¢´$¾w·NÀëÌvÅ¢ÆFÄ%ÂNÄËÕ¢Û¢ÈJþËÒ¢È#Ø�Ñ#ÒJÄ%ÂmÁ¢ÔñÂmÁ}Ä}ÒZÕ!Û¢ÈZÒ-%#Õ%ÏFÄ;ß
È
Ú$ÅFÜPÈÙÁ�ÑNÁPþJÅ¢ÆFÄ%ÂNÄËÕ¢Û¢È
Ò¢È#Ø�Ñ#ÒJÄ%ÂmÁ¢Ô%Ð
²ËÊJ¾¢¸pÚJÆZÈJÅZÒ,¸{È$Á}Ä}ÒJÎpÚËÑNÁ}Ä
È#Á}Ä�Ï�Å#Á!Û�Û¢È!ÆZÈ$Ä!È�¸,È$Á}Ä}ÒJÎ�½
·NÀëÌvÅ#Á{¿}³�ÂËÏ�ÚNÕ¢ÒJÒ¢È#Á¢ÄPÆ#Î{Û�ÂËÏDØ%ÆZÅZÎ¢ÈZÛ.×PÑ#Ò;ÄJá'ÂËÏ{ÂmÁ}Ä}ÒZÕ!Û¢ÈZÒ%Ð

²JÊJ¾}¸.´$¾}² ó�ÄËá¢Ò¢È}Å$Ä,ß
È!Ú$ÅFÜ�ÈçÁ%ÑNÁ
þJÅ¢Æ#Ä%ÂDÄËÕ¢Û!È,Ò¢È#Ø�Ñ#ÒJÄ%ÂmÁ¢Ô�ó�×PÆZÅZÔ�½
´JÈ$Ä,Ä}Ò¢ÅË×J×�ÂËÚ.ÚËÑ$Û¢ÈçÄ�Ñ Á�ÑËþZÛ�ÂËÏDØ%ÆZÅZÎ�½
Ö ã!ÈZÄ!ÈZÒ$ÜÃÂDÁ
Å$Ä%ÂZÑFÁkÑ#×,Û�ÂËÏDØ�ÆËÅZÎ�ÏNÄ!Å$ÄËÕ'ÏÝÍ'ÂZÆJÆÝß
ÈÝÜ�ÅZÛ¢ÈpÂmÁ
²}Ò¢ÅZ×J×�ÂJÚ�³}ÛËæ%ÂËÏËÑ$ÒJÎpÆJÑ#Ô�ÂËÚ!ÐFê

¸ZÕ%ÆJÆçÄËá
ÈçÁ�ÑNÁ�Æ¢ÂDÁ
ÈJÅZÒ{Ä}Ò!Å!ÚDÓ.×�ÂZÆZÈçØ�Ñ¢ÂmÁ¢Ä!ÈZÒ�½
Ö ÂmÁ}Ä�é�ÂËÏ Á�ÑNÁ
þJÅ!ÆFÄ%ÂDÄËÕ!Û¢È,Ò¢È#Ø�Ñ$ÒËÄ%ÂmÁ¢Ô!ê

ÔË£�ì



â}Ø!Û¢Å$Ä!È�×
ÆZÅËÔ�ÂDÁ¢Û�ÂËÚ$ÅZÄ%ÂmÁ¢ÔèÅ¢ÆFÄ'ÂDÄËÕ¢Û¢È}þZÒ¢È#Ø�Ñ$ÒËÄ%ÂmÁ¢ÔdÈËô$ÕÃÂmØ
ÅZÔ¢È�½
¼J¾}¿}À¢»$¿J¶Þ´JÈZÄ!¹JÅZÒJÒPÑFÍ�½ Ö ÕJØ¢Û¢ÅZÄ!È;æ!ÈZÒËÄ%ÂJÚ$Å¢ÆÙÒ¢Å$Ä!È�Û�ÂJÏDØ�ÆZÅZÎèÅZÒ}Ò
ÑFÍ!ê
¼J¾}¿}À¢»$¿J¶Þ»#ÁP¹ZÔJÒ
ÑNÕ}Á¢Û¢¹$Ä!È
ÏNÄ�½
â}Ø!Û¢Å$Ä!ÈpÂmÁ}Ä¢ÒZÕ¢Û¢ÈZÒ�í ÏÙ²}åË³¢´,ÈËô$ÕÃÂmØ
ÅZÔ¢È.Å$Á¢Û{´}È#Á%Ï}ÂDÄ'ÂDæ%ÂDÄ}Î.º!È$æ!È¢ÆH½
´JÈ!ÆZÈ!ÚNÄ,Á
ÈZîJÄwÂDÁ}Ä}ÒZÕ¢Û!ÈZÒ�½

¾}¸ËãJ¿J¾}¼J¾}³J²�½
¼J¾J¿}À¢»Z¿J¶{ã}Ò
ÑNØ
¹ZÄ}Ò¢Å!ÚDÓ'Ï=½ Ö ÛJÒ
ÑFØ{Ä¢Ò¢Å!ÚDÓ%ÏÝÁ�Ñ#Ä;ÕJØ!Û¢Å$Ä!ÈZÛ�ß¢ÎpÏDÕ¢ÒJæ!È
ÂZÆJÆËÅ#Á%Ú$ÈJê

¾}¸Ëã{²Ë¿}³¢åZµd·N¸J²Ë¿Zâ!ãJ¾J¿!´�½
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¼J¿!»JåZ¾!´J´p·N²JÀ!¹JÈ#Á}Ä}Ò}Î¢¹!ÚFÒ¢È}Å$Ä%ÂZÑNÁ�½

åËÒ¢È}Å$Ä!È{Å�Ä}Ò!Å!ÚDÓè×�ÂZÆZÈ,È#Á}Ä¢ÒJÎ�½
·mÁ'ÂNÄ%Â#Å¢Æ¢ÂFÇ¢È�ÄËá
È;×�Â#È¢Æ$ÛPÏ�ÄËá
ÈZÒ¢ÈPÂmÁt½
´JÈ$Ä�á'ÂDÄ�ÚËÑNÕ}Á}Ä!ÈZÒ,ÄPÑçÇ¢ÈZÒ
Ñ�½
´JÈ$Ä{×�ÂNÒZÜ}Á
È!ÏJÏÙÛ!È¢ÆZÅZÎpÚËÑNÕJÁ¢Ä,Ä�Ñ�Ç¢ÈËÒ
ÑH½
å!ÆZÈ}ÅZÒ{Û�ÂËÏDØ�ÆËÅZÎ,æ!ÈZÒËÄ%ÂJÚ$Å¢ÆÙÒ¢Å$Ä!È{ÅZÒ}Ò
ÑFÍ�½
å!ÆZÈ}ÅZÒ{Û¢È¢ÆZÈ$Ä
ÈJþ
ÂmÁ}Ä¢ÒZÕ¢Û¢ÈZÒÞ×
ÆZÅZÔ�½
³
ÆJÆ}ÑFÍ{Ä!Å#Õ{ÄPÑ ßPÈ{ÚËÑDÜ¢ØJÕ}Ä!ÈZÛ,ÁPÅ$ÄËÕ¢Ò¢Å!ÆJÆ#Î�½
å!ÆZÈ}ÅZÒ{×
ÆZÅZÔPÏÙÅ!ÏJÏJÑ}Ú}Â#Å$Ä
ÈZÛ{Í%ÂDÄËáèÒ¢ÈZæ!ÈZÒPÏ$Å!Æ$:¢ÂmÁ%Ú#Ò¢ÈJÅ!Ï$È.Ò¢Å$Ä!ÈèÆJÑ#Ô%ÂËÚ=½
å!ÆZÈ}ÅZÒ{Ò�ÂËÏ}ÂmÁ!Ô�Ä
Å#Õ�ÚJÑNÕJÁ}Ä!ÈËÒ,×PÑ#ÒÙÁ}Õ'ÂËÏ$Å#Á'Ú$È{Å¢ÆZÅZÒ$ÜÞ×�ÂËÆFÄ!ÈZÒ�½
´JÈ$Ä,Ä}Ò¢ÅË×J×�ÂËÚ{ÚËÑ#Û!ÈÙÄ�Ñ�Á�ÑZþËÛ�ÂËÏDØ�ÆËÅZÎ�½
·mÁ'ÂNÄ%Â#Å¢Æ¢ÂFÇ¢È�æ!Å¢Æ¢ÂFÛpÏNÕ¢ÒËæ!È
ÂËÆJÆZÅ#Á%ÚZÈ,Ò¢È#Ø�Ñ#ÒJÄwÂDÁ¢Û�ÂËÚ$ÅZÄPÑ#Ò�½
·mÁ'ÂNÄ%Â#Å¢Æ¢ÂFÇ¢È�ÂmÁ¢Û�ÂJÚ$Å$ÄPÑ#Ò�ÏÙ×
Ñ#Ò.Å#ÁJÁJÕJÁ'Ú}Â#Å$Ä%ÂËÑNÁdÑ#×4ò ÚËÆZÈJÅËÒÞÑ$×ÞÚËÑFÁ¢×
Æ¢ÂËÚFÄ�íJà
òðÄËá¢Ò!ÈJÅ$Ä,á
Å!Ï ß
È!ÚËÑNÜPÈÙÁ�ÑNÁ
þJÅ!ÆFÄ%ÂDÄËÕ!Û¢È,Ò¢È#Ø�Ñ$ÒËÄ%ÂmÁ¢Ô.ÛËÕ¢Ò�ÂmÁ¢Ô,¿}³�íJàjÅ$Á¢Û¨ò�ÄËá¢Ò¢ÈJÅZÄ�í Ï
Ä}Ò¢Å
ÚDÓ{á
Å!Ï ß
ÈJÈ#Á.ÛJÒ
ÑNØ}Ø
ÈZÛ�ß¢ÎpÏDÕ¢ÒËæ!ÈPÂZÆJÆZÅ#Á'Ú$È{ÛZÕ¢Ò%ÂmÁ¢Ô�¿}³�íJ½

´JÈ$Äw·N²JÀ�é�ºË¾Jý{ÄPÑ�ÄËá
È.ÆJÑFÍ!È
ÏNÄ{æ!Å¢ÆNÕ
È;ÄËáPÅ$ÄpÚZÅ#Á�ßPÈ�Õ%ÏZÈZÛ{Å
ÏçÅ#ÁdÂmÁ¢Û!ÈZîÙß!Î
ÄËá
È;²JÒ¢ÅË×J×�ÂËÚç³JÛËæ'ÂËÏËÑ#ÒJÎ�Æ}Ñ#Ô�ÂËÚ=½
Ö ²Ëá'ÂËÏ;È#Á%ÏDÕ!Ò¢È!Ï�ÄËá
Å$Äw·N²JÀ�é�ºË¾JýkÂËÏçÅ¢ÆFÍ!ÅËÎPÏçÛ¢ÈZ×�ÂmÁPÈZÛ¢ê

¾}¸Ëãw·N²JÀ!¹JÈ#Á}Ä}Ò}Î¢¹!ÚFÒ¢È}Å$Ä%ÂZÑNÁ�½

ÔË£Z£



¼J¿!»JåZ¾!´J´;¼PÑ}Ï¢ÂDÄ%ÂZÑNÁP¹$Ä}Ò¢Å!ÚNÓ'ÂmÁ¢Ô�½

åË³Jº}º;ýJ¾}¿}²�·FåË³}º¢¹Z²Ë¿}³¢åZµ%·N¸}ä
·N¸ëÌmÂmÁ'ÂDÄ'Â#Å¢Æ¢ÂNÇ!Å$Ä%ÂZÑNÁ�×
ÆZÅZÔ�à>æ!Å!Æ¢ÂNÛ¢þZÒ!È#Ø�Ñ#ÒËÄè×PÆZÅZÔ�à�Å¢ÆFÄ'ÂDÄËÕ¢Û¢È}þZÒ¢È#Ø�Ñ$ÒËÄ%ÂmÁ¢Ô
×
ÆZÅZÔ�à�Ñ#ÍËÁ{Ò!È#Ø�Ñ#ÒËÄtà>Ò!È#Ø�Ñ#ÒËÄ{Ä%ÂmÜPÈPÐ

·N¸¢»Fâ
² Ì ¸PÑNÁ�Æ¢ÂmÁPÈJÅZÒ.²JÒ¢Å
ÚDÓèÀ�ÂZÆZÈÙ¾ËÁ}Ä}Ò}Î�à>¼PÑ¢ÂmÁ}Ä
ÈZÒ,ÄPÑ,ÏFÄ}ÒZÕ%ÚNÄJÕ¢Ò¢È,¸%Ð[½
â}Ø¢Û!Å$Ä!È;Ä%Â�ÜPÈ,Å#Á¢Û�Ä%Â�Ü�È;Û%ÂN×J×¢ÈZÒ!È#Á%Ú$ÈpÏ}ÂDÁ%Ú$È.ÆZÅ!ÏNÄ.Ò¢È#Ø%Ñ#ÒËÄ�½
·NÀëÌìæ!Å¢Æ!ÂNÛ{Ò¢Å#Á¢Ô¢È;Ò¢È#Ø%Ñ#ÒËÄ.Ò¢È!Ú$ÈPÂDæ!ÈZÛ{ÄËáÃÂËÏ�Ú#ÎPÚËÆZÈPÐ
²ËÊJ¾}¸;ÕJØ¢Û!Å$Ä!È�Ò¢Å#Á¢Ô!È,Å$Á¢Û�Ò!Å#Á¢Ô¢ÈJþËÒ¢Å$Ä!È.È!ÏFÄ%Â�ÜPÅ$Ä
È!ÏÝÕ%Ï}ÂmÁ¢ÔèÅ¢ÆFØJá
ÅJþ#ßPÈ$Ä!ÅpÏmÜ%Ñ}ÑFÄËá'ÂmÁ!Ô�½
¾}º¢´$¾�ÚËÑZÅ
ÏNÄ.Ò¢Å#Á¢Ô¢ÈçÕ%Ï}ÂDÁ¢Ô�Ø¢Ò¢È$æ%ÂËÑNÕ%ÏçÒ¢Å$Ä!È{È!ÏFÄ%Â�ÜPÅ$Ä
È�½
Ö Ò¢Å#Á¢Ô!È;Ò!Å$Ä!ÈçÕJÁ%ÚDá
Å$Á¢Ô¢ÈZÛ¢ê

å!Ñ#Ò}Ò¢È!ÚNÄ.Ò¢Å#Á!Ô¢È{Å#Á¢Û,Ò¢Å#Á¢Ô¢È;Ò¢Å$Ä
ÈÙÍJá
È#Á{Ä}Ò¢Å!ÚDÓPÈZÛ{Ò¢Å#Á¢Ô¢ÈpÂËÏ�ÆZÈ!Ï}Ï ÄËáPÅ#Á{Ç!ÈZÒ
ÑH½
´JÅ$æ
ÈÙÒ¢Å$Á¢Ô¢ÈÞÚËÑZÅ!ÏFÄ{×PÆZÅZÔ�½
¼J¾J¿¢À¢»$¿J¶{ý!Å¢Æ!ÂNÛ¢¹ZÒ¢È$Ø�Ñ#ÒËÄ!¹ZÄ!È!ÏNÄ�½

¾}¸Ëã,¼PÑ}Ï¢ÂDÄ%ÂZÑNÁP¹$Ä}Ò¢Å!ÚNÓ'ÂmÁ¢Ô�½
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¼J¿!»JåZ¾!´J´;ý!Å¢Æ!ÂNÛ¢¹ZÒ¢È$Ø�Ñ#ÒËÄ!¹ZÄ!È!ÏNÄ�½

Ö ²ZáÃÂËÏ.ÂËÏ�Å��{ÑFÕ}ÄÞÑ$×�	;Ä!È!ÏNÄ,ÄPÑçÛ¢È$Ä!ÈZÒZÜÃÂmÁ
È�ÂN×.Å$ÄÞÆZÈJÅ!ÏNÄ-�çæ!Å¢Æ¢ÂNÛ{Ò¢Å$Á¢Ô¢È
Ò¢È#Ø%Ñ#ÒËÄ�ÏÝá
Å$æ
ÈçßPÈJÈ#Á.Ò¢È!Ú$È
ÂNæ!ÈZÛ,Í%ÂDÄËáÃÂmÁ.ÄËá
È.ÆZÅ!ÏNÄ6	.Ú#ÎPÚËÆZÈ!Ï�é ·N×ÞÏJÑHàjÅ$Á¢ÛpÂF×;ÄËáPÈ
ÚDÕ¢Ò}Ò¢È#Á}Ä.Ò¢È#Ø%Ñ#ÒËÄdÂËÏÝæ!Å¢Æ¢ÂNÛ�à�ÄJá
È#Á.Û¢È!ÚËÆZÅËÒ¢Å$Ä%ÂZÑFÁdÑ#×{Å;²}åË³!´JþJÈËô$ÕÃÂmØJØ
ÈZÛdÂDÁ}Ä}ÒZÕ¢Û!ÈZÒÞÅ!Ï
ÅÙÄËá¢Ò¢ÈJÅZÄpÚ$Å$Á�Ñ¢ÚJÚDÕ¢Òté »ZÄËá
ÈZÒËÍ'ÂËÏ$È�àjÄËá!Ò¢ÈJÅ$Ä{Û¢È!ÚËÆËÅZÒ¢Å$Ä%ÂËÑNÁÞÍ%ÂZÆ}Æ ß
È
Û¢ÈZ×!ÈZÒJÒ¢ÈZÛ�Ø
È$Á¢Û�ÂmÁ¢Ô,ßPÈ$ÄJÄ!ÈZÒpÏDÕ¢ÒJæ!È
ÂZÆJÆËÅ#Á%Ú$È{Ò!È#Ø�Ñ#ÒËÄ%Ï�é

·NÀëÌ�Ø
Å!ÏFÄ�æ!Å!Æ¢ÂNÛ�ÂDÄ¢ÎwÏ$ÈËô$Õ
È$Á%Ú$ÈpÂËÏ í;)+�$��í}à,í<)+�=)$)�à{í;)
)+��íJàsÑ#Ò¨ív·J·J·�íAÐ
²ËÊ}¾}¸{Ò¢ÈFÜ%ÑFæ
ÈÙÄJá
È{ÆËÈJÅZÛ�ÂmÁ!Ô4í<)�íJ½ Ö ´#ÕJß}Ä¢Ò¢Å!ÚNÄ«í;)>�$��í�ê
Ö ¸
ÑÝÁ
ÈJÈËÛ�Ä�ÑÝÒ¢ÈFÜ'ÑFæ!ÈèÆZÈJÅZÛ%ÂmÁ¢Ô í8�=);ÂN×;Ø
Å!ÏNÄ{æ!Å¢Æ!ÂNÛ�ÂDÄ}Î�Ï$ÈJô$Õ
È#Á%ÚZÈÞÂJÏ
í8�$�
��íJà{í8�$�=)[íJà{í8�=)+��í}à�Ñ$Ò¨í8�?)$)�í�ê

º¢ÈZ×JÄpÏDáÃÂN×ËÄwÏ$ÈËô$ÕPÈ#Á%Ú$ÈèÑNÁ
Èçß'ÂDÄt½ Ö ¶ËÕ�ÆFÄ%ÂDØ�Æ#Î�ß¢Î��Jê
Ö ¸¢ÈZÍpÏ$ÈJô$Õ
È#Á%ÚZÈ�ÂËÏ�í@�$�$��íJà{í8�?)+��íJà,í;)+�$��íJàsÑ#Ò¨í<)$)+��í�ê

·NÀëÌìæ!Å¢Æ!ÂNÛ{Ò¢Å#Á¢Ô¢È;Û¢Å$Ä
Å,ÈËî�ÂËÏNÄ�Ï�ÄËáÃÂËÏ�Ú#ÎPÚËÆZÈPÐ
²ËÊ}¾}¸èÅZÛJÛ4í;)�í�ÄPÑ Á%ÑFÍpÏZÈËô$Õ
È#Á'Ú$È�½

Ö ´JÈËô$ÕPÈ#Á%Ú$ÈÙß
È!ÚJÑDÜPÈ!Ï í8�
�=)�íJà,í8�=)$)[íJà{í;)+�=)�í}à�Ñ$Ò¨í;)
)$)�í�ê
Ö ·N×;Á�Ñ�æ!Å¢Æ¢ÂFÛ,Ò!Å#Á¢Ô¢È;Û¢Å$Ä!Å,ÈZî�ÂJÏNÄ�Ï�ÄËá'ÂËÏ{ÚFÎ�ÚËÆZÈ�àWÏ$ÈËôZÕ
È#Á%Ú$È�Ò¢È#ÜPÅ
ÂmÁ%Ïëí8�
�$��íJà
í8�=)>��íJà{í;)+�$��íJàsÑ#Ò¨í<)$)+��í�ê

¾}¸Ëã,ý!Å¢Æ!ÂNÛ¢¹ZÒ¢È$Ø�Ñ#ÒËÄ!¹ZÄ!È!ÏNÄ�½
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¼J¿!»JåZ¾!´J´{´JÈ$Ä
¹JÅZÒJÒ
Ñ#Í�½

Ö ã!ÈZÄ!ÈZÒ$ÜÃÂDÁ
È�æ!Å¢ÆNÕPÈÙÄ�Ñ�ß
È;Û�ÂËÏDØ%ÆZÅZÎ¢ÈZÛ.×PÑ#Ò;æ
ÈZÒËÄ%ÂËÚZÅ¢ÆÙÒ¢Å$Ä!È{ÅZÒJÒPÑFÍ�ÂF×pÂmÁ¢Ä}ÒZÕ¢Û¢ÈËÒ
ÆZÅ$Ä
ÈZÒ.ô$Õ
Å¢Æ¢ÂF×�Â#È!Ïç×
Ñ#Ò�Ä}Ò¢ÅË×J×�ÂËÚ{Ñ#Ò�Ò¢È!ÏËÑ}ÆNÕ}Ä%ÂZÑFÁ�ÅZÛËæ%ÂËÏJÑ#ÒJÎ¢ê

·NÀëÌvÅ
ÂNÒ�ÚFÒ¢ÅZ×ËÄ{Á%ÑFÄ,Ò!È#Ø�Ñ#ÒËÄ'ÂmÁ¢ÔèÅ¢ÆFÄ%ÂNÄËÕ¢Û¢ÈPÐ
²ËÊJ¾¢¸�Û�ÂJÏDØ�ÆZÅZÎ,Á%ÑçÅZÒJÒPÑFÍ�½

¾}º¢´Z¾%·NÀ Ì�Á�Ñ;È!ÏNÄ!Å$ß�Æ¢ÂËÏDáPÈZÛ{æ!ÈZÒËÄ'ÂËÚ$Å¢ÆÙÄ}Ò!È#Á¢Û%Ð
Ö È
ÂNÄËá
ÈZÒ,Ä}Ò¢Å
ÚDÓ{Á
È$ÍPÆ#ÎpÏNÄ!ÅËÒËÄ!ÈZÛ�à`Ò!È#Ø�Ñ#ÒËÄ%ÏÙÅËÒ¢È{Ñ¢ÏJÚ}ÂZÆJÆËÅ$Ä%ÂmÁ¢Ô�àWÑ#ÒèÆËÈ$æ!È¢ÆZê
²ËÊJ¾¢¸�Û�ÂJÏDØ�ÆZÅZÎ,Á%ÑçÅZÒJÒPÑFÍ�½

¾}º¢´Z¾%·NÀ ÌìÄËá
ÈËÒ¢ÈpÂËÏçÅ$Á.È!ÏNÄ
Å#ß�Æ¢ÂËÏNá
ÈZÛ.Ä}Ò!È#Á¢Û%Ð
²ËÊJ¾¢¸�Û�ÂJÏDØ�ÆZÅZÎÞÅ$Á.ÅZÒJÒPÑFÍdÂmÁ,ÄJá
ÈÙÛ%ÂNÒ¢È!ÚNÄ'ÂZÑNÁdÑ#×;ÄËá
ÈÙæ!ÈZÒËÄ%ÂJÚ$Å¢Æ;Ò¢Å$Ä
È�½

»Z²ËÊ}¾J¿ËÉ'·#´Z¾�½ Ö Ò¢È$Ä
Å
ÂmÁ{Ø¢Ò¢È$æ'ÂZÑNÕ%Ïçæ!Å!ÆNÕ
È.Ñ#×{ÅËÒJÒ
ÑFÍ{ÍËá
È$Á,Ä}Ò!Å!ÚDÓ
ÈZÒ�ÕJÁ'ÏDÕ¢Ò¢ÈèÑ#×
ÚDá
Å$Á¢Ô¢ÈJê

¾}¸Ëãè´JÈ$Ä
¹JÅZÒJÒ
Ñ#Í�½

\LIJ��IJCNI}@HOZI}u$õÓ»}¼�¿�(� ¡ªR�l£L��¶�Ä�Ö��R�N�.«�öø÷ ùðù�û
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¼J¿!»JåZ¾!´J´{»#Á
¹ËÔJÒ
ÑNÕJÁ!Û¢¹$Ä!È!ÏFÄ�½

Ö ã!ÈZÄ!ÈZÒ$ÜÃÂDÁ
È�ÂN×�ÂmÁ}Ä}ÒZÕ!Û¢ÈZÒ�í Ï�Å!ÆFÄ%ÂDÄËÕ!Û¢ÈpÂmÁ¢Û�ÂËÚZÅ$Ä!È!Ï�á
ÈÞÂËÏ;ÑNÁ,ÄJá
ÈÙÔ}Ò
ÑNÕJÁ¢Û!ê

·NÀëÌm·mÁ}Ä¢ÒZÕ¢Û¢ÈZÒ,Á%ÑFÄ,Ò!È#Ø�Ñ#ÒËÄ'ÂmÁ¢ÔèÅ¢ÆFÄ%ÂNÄËÕ¢Û¢ÈPÐ
²ËÊJ¾¢¸pÂmÁ¢Ä}ÒZÕ¢Û¢ÈËÒ,Á�ÑFÄpÑNÁ{Ô}Ò
ÑNÕJÁ¢Û�½
¾}º¢´Z¾�·NÀëÌmÂmÁ¢Ä}ÒZÕ¢Û¢ÈËÒ,Ø¢Ò¢È$æ%ÂËÑNÕ%ÏËÆ#Î-%$Õ¢ÛJÔ¢ÈZÛ,ÄPÑÝß
È{ÑNÁ{Ô}Ò
ÑNÕJÁ¢Û'Ð
²ËÊJ¾¢¸�·FÀ�ÌmÂmÁ¢Ä}ÒZÕ¢Û¢ÈËÒ,Á�ÑFÍ�á'ÂNÔZáÞÈ#Á�ÑNÕ!ÔZápÅ#ß�ÑFæ!È�ÔJÒPÑNÕJÁ¢ÛèÈ!ÏNÄ'Â�ÜPÅ$Ä!È�Ð

²ËÊJ¾¢¸,Û!È!ÚËÆZÅZÒ!ÈÞÂDÁ}Ä}ÒZÕ¢Û!ÈZÒ�Á�ÑFÄpÑNÁ{Ô}Ò
ÑNÕJÁ¢Û�½
¾}º¢´Z¾�½ Ö ÏNÄ%ÂZÆ}Æ,ÑFÁ{ÔJÒPÑNÕJÁ¢Û¢ê

¾}º¢´Z¾w·FÀ�ÌmÂmÁ¢Ä}ÒZÕ¢Û¢ÈËÒ,Á�ÑFÍ�Á
ÈJÅZÒ.È#Á�ÑNÕ!ÔZá.ÄPÑ�Ô}Ò
ÑNÕJÁ¢ÛèÈ!ÏFÄ%Â�ÜPÅ$Ä
ÈPÐ
²ËÊJ¾¢¸,Û!È!ÚËÆZÅZÒ!ÈÞÂDÁ}Ä}ÒZÕ¢Û!ÈZÒpÑNÁ{Ô}Ò
ÑNÕJÁ¢Û�½

¾}º¢´Z¾�½ Ö ÏNÄ%ÂZÆ}ÆÝÁ%ÑFÄÞÑFÁ,ÔJÒ
ÑFÕJÁ¢Û¢ê

¾}¸Ëãè»#Á
¹ËÔJÒ
ÑNÕJÁ!Û¢¹$Ä!È!ÏFÄ�½
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¼J¿!»JåZ¾!´J´;ã}Ò
ÑFØ
¹$Ä}Ò¢Å
ÚDÓ%Ï=½

¿J¾J¼}¾}³J²�É}Ê%·NºJ¾ ÌDÂmÁ�ÚJÑJÑ#ÒJÛ�ÂDÁ
Å$Ä%ÂZÑFÁdÆJÑ}ÚDÓwÏNÄ!Å$Ä
ÈPÐ[½
Ö º
ÑJÑFØ,ÍËáÃÂZÆZÈ;Í!Å
ÂDÄ'ÂmÁ¢Ô{×
Ñ#ÒpÚËÑJÑ#Ò}Û�ÂmÁ
Å$Ä'ÂZÑNÁkÆJÑ¢ÚDÓ�ÏFÄ!Å$Ä!È;ÄPÑÙÈ#Á¢Ûté
¼!ÈZÒ}×
Ñ#Ò$ÜPÅ$Á%Ú$È�¶PÑNÁÃÂDÄPÑ#Ò�ÏDá�ÑFÕ�Æ#Û{Ò¢È!ÚËÑ$ÔZÁ'ÂNÇ¢È�ÍJá
È#Á.²}åË³¢´Ùá
Å!Ï ß
ÈJÈ$Á
ÆJÑ}ÚNÓ
ÈZÛ{×
Ñ#ÒÙÜ%Ñ#Ò¢ÈÙÄËá
Å$Á{¼�é�²$â!¸Jº!»ËåZµwÏ$È!ÚËÑFÁ¢ÛPÏ�Å#Á¢Û�Ä!Å#ÓPÈ
Å#ØJØ!Ò
ÑNØ¢Ò�Â$Å$Ä!È.Å!ÚNÄ'ÂZÑNÁ�é�ê

¾}¸Ëã}¿J¾J¼J¾}³}²�½
´$¾}²{ä�éðå¢»Zº¢»ËåZµ{Õ'Ï}ÂmÁ¢Ô;ÕJÁ'ÂmÁ¢Ä!ÈZÒJÒZÕ}Ø}Ä%Âmß�ÆËÈ,Ä!È!ÏNÄ

Å$Á¢ÛÞÏZÈ$Ä�ÂDÁ%ÏNÄ}ÒZÕ'ÚNÄ%ÂZÑNÁ�½
´JÅ$æ
È{ÆJÑ¢ÚDÓ.Ä%Â�ÜPÈ�½
¿J¾J¼}¾}³J²�É}Ê%·NºJ¾ Ì�Ü%Ñ#Ò¢È,È#Á}Ä}Ò%Â#È!Ï.ÂmÁ{Ä}Ò¢Å!ÚDÓè×�ÂËÆZÈPÐ[½
·NÀëÌ�Á�Ñ{ÏDÕ¢ÒËæ!ÈPÂZÆJÆZÅ#Á'Ú$È,Ò¢È#Ø�Ñ$ÒËÄ{ÄËá'ÂËÏ,ÚFÎPÚËÆËÈ;×PÑ#Ò;ÄJá'ÂËÏÝÄ}Ò¢Å!ÚDÓ�Ð
²ËÊ}¾}¸{×�ÂmÁ¢ÛÙÜPÅ$Ä�ÚNá'ÂmÁ¢Ô,ÄËá¢Ò!ÈJÅ$Ä.×�ÂZÆZÈ{È#Á¢Ä}ÒJÎ�½
·NÀëÌ�Á�Ñ ÜPÅ$Ä%ÚDá'ÂmÁ¢ÔÞÈ$Á}Ä}ÒJÎ.»$¿pÑFÍËÁ,á
Å!Ï Á�ÑÝ¿
È!Ï�éb³JÛËæ�é�×
Ñ#Ò�ÄËá'ÂJÏ ÄËá!Ò¢ÈJÅ$Ä'Ð
²ËÊJ¾¢¸pÚJÆZÈJÅZÒ.Å¢ÆJÆ�æ!ÅZÒ�Â$Å#ß�ÆZÈ!Ï�Å$Á¢Û�×PÆZÅZÔPÏ.ÂmÁ,ÄËá
È;¸
ÑNÁ�Æ¢ÂDÁ
ÈJÅZÒ

Ä}Ò¢Å!ÚNÓ.×%ÂZÆZÈ,Å#Á¢Û�ÂmÁ}Ä}ÒZÕ!Û¢ÈZÒ{Ä}Ò¢Å
ÚDÓ{×%ÂZÆZÈ,È#Á}Ä}Ò�Â$È!Ï�Å#Á¢Û
Û¢È¢ÆZÈZÄ!È;ÄËá
È,È#Á}Ä}Ò�Â$È!Ï=½

¾}º¢´Z¾{×PÆZÅZÔ�·N²JÀ.È#Á}Ä}ÒJÎ{×
Ñ$Ò�ÛJÒPÑNØ�ÏFÄ!Å$ÄËÕ%ÏH½
Ö ÅZ×ËÄ
ÈZÒ,ÄËá¢Ò¢ÈJÅZÄ{×%ÂZÆZÈèÚËÆZÈJÅZÒ!ÈZÛ¢ê

·NÀëÌì¿}³pÚDÕ¢ÒJÒ!È#Á}ÄPÆ#Î,ßPÈ
ÂmÁ¢Ô,Û�ÂËÏDØ%ÆZÅZÎ¢ÈZÛ.×PÑ#Ò;ÄJá'ÂËÏ{ÂmÁ}Ä}ÒZÕ!Û¢ÈZÒ%Ð
²ËÊJ¾¢¸.´Z¾}²kóAÄ}Ò¢Å!ÚDÓèÛJÒPÑNØJØ
ÈZÛ[ó~×PÆZÅZÔ�½

´JÈ!ÆZÈ!ÚNÄ,Á
ÈZîJÄw·F²JÀ{È$Á}Ä}ÒJÎ�½
¾}¸Ëã}¿J¾J¼J¾}³}²�½
åË³Jº}º,å}»}»$¿Jã%·N¸}³J²�·#»Z¸!¹Fâ!¸Jº¢»JåZµ�½

¾}¸Ëã,ã}Ò
ÑFØ
¹$Ä}Ò¢Å
ÚDÓ%Ï=½
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¾}º¢´Z¾%·NÀ Ì ²JÒ¢Å$Á%Ï}ÂDÄ%ÂËÑNÁkÏNÄ!Å$ÄJÕ%Ï3!xí�ÔËÕ
È!ÏJÏ=ísÑ#Ò¨í ÏNÄ!ÅËÒËÄ�í�Ð
²ËÊJ¾¢¸p·NÀëÌìÄ%ÂmÜPÈpÂmÁ,ÄJá'ÂËÏ ß'ÂmÁ�ÆZÅZÒJÔ¢È{È#Á%ÑNÕ¢ÔZá.ÄPÑ�ÒZÕ�ÆZÈèÑNÕ}Ä�ÏNÄ!È}È#Ø{Ò!Å$Ä!ÈPÐ

²ËÊ}¾}¸{×�ÂNÒ$Ü}ÁPÈ!ÏJÏ3!;×!Å
ÂNÒ�½
¾}º¢´Z¾%·NÀ ÌìÄ%Â�Ü�ÈÞÂDÁ�ÄËá'ÂJÏ ßÃÂmÁpÆËÅZÒJÔ¢È,È#Á�ÑNÕ!ÔZá.ÄPÑÙÈ$Á%ÏDÕ¢Ò¢ÈèÆJÑ#Í,Ò¢ÅZÄ!ÈPÐ

²ËÊ}¾}¸{×�ÂNÒ$Ü}ÁPÈ!ÏJÏ3!;ÔPÑJÑ#Û�½
¾}º¢´Z¾%·NÀ ÌìÄ%Â�Ü�ÈÞÂDÁ�ÄËá'ÂJÏ ßÃÂmÁpÆËÅZÒJÔ¢È,È#Á�ÑNÕ!ÔZáè×
Ñ#Ò;Ø¢Ò
ÑNß
Å$ß�ÆZÈÞÆZÈ$æ
È¢ÆJÑ#×J×'Ð

²ËÊ}¾}¸{×�ÂNÒ$Ü}ÁPÈ!ÏJÏ3!�Ü�ÅZî�Â�Ü}ÕJÜ�½
·NÀëÌì¿!È#Ø%Ñ#ÒËÄ.×
ÑJÆJÆ}ÑFÍ�Ï{ÚËÑZÅ!ÏFÄ�Ï¢Ð

²ËÊ}¾}¸{Ò¢È!ÏNÄPÑ$Ò¢È�×�ÂNÒ$Ü}ÁPÈ!ÏJÏ�ÄPÑÝØ¢Ò¢ÈJþ!ÚJÑZÅ!ÏNÄ.æ!Å!ÆNÕ
ÈÞÂN×ÙáÃÂNÔZá
ÈZÒ�½
¾}º¢´Z¾%·NÀ Ì ²JÒ¢Å$Á%Ï}ÂDÄ%ÂËÑNÁkÏNÄ!Å$ÄJÕ%Ï3!xí Æ}ÑNÁ¢Ô¢ÅZÔPÑHí�Ð
²ËÊJ¾¢¸�×�ÂNÒËÍZÜÃÏJÏ3!ÝÜPÅZî%Â�Ü}ÕËÜ�½ Ö Ò¢Å$Ä!È.ÆZÈ$æ!È!ÆZê

»Z²ËÊ}¾J¿ËÉ'·#´Z¾ Ö Ä}Ò¢Å#Á'Ï}ÂDÄ%ÂZÑFÁkÏNÄ!Å$ÄËÕ'Ï�!xíðÄ}Ò¢È$Á¢Û�í�ê
·NÀëÌìÄ}Ò!Å#Á%Ï}ÂDÄ'ÂZÑNÁèæ!ÈZÒ}ÎÞÆËÅ$Ä!ÈPÐ
²ËÊJ¾¢¸�ÂDÁ%ÚFÒ¢ÈFÜ�È#Á}Ä.×�ÂNÒ$Ü¢Á
È!ÏJÏ=½ Ö Ü%Ñ#Ò¢ÈÞÚËÑNÁ!×�ÂNÛ¢È#Á¢ÄpÑ$×èÆJÑ#Í,Ò¢ÅZÄ!ÈJê
·NÀëÌ Ò¢È#Ø%Ñ#ÒËÄ.×
ÑJÆJÆ}ÑFÍ�Ï{ÚËÑZÅ!ÏFÄ�Ï¢Ð
²ËÊJ¾}¸,Ò¢È!ÏFÄPÑ#Ò¢È,×�ÂFÒ$Ü}Á
È!Ï}ÏÝÄ�Ñ Ø¢Ò!È!ÚËÑZÅ!ÏFÄ,æ
Å¢ÆNÕ
ÈpÂN×;á'ÂNÔZáPÈZÒ�½

¾}º!´$¾%·NÀ ÌìÄ}Ò!Å#Á%Ï}ÂDÄ'ÂZÑNÁ ÏËÑNÜPÈ$ÍËá
ÅZÄpÆËÅ$Ä!ÈPÐ
²JÊJ¾}¸,Û¢È!ÚFÒ¢È#ÜPÈ#Á}Äè×�ÂFÒ$Ü}Á
È!Ï}Ï=½ Ö ÆZÈ!ÏJÏ{ÚËÑFÁ¢×�ÂNÛ¢È$Á}Ä�Ñ#×èÑ$Ò�ÂNÔ�ÂmÁPÅ¢Æ;Ò¢Å$Ä!È}ê

»Z²JÊJ¾J¿ËÉ'·$´$¾k·NÀëÌ�ÜPÅ#Á¢Î{Ò¢È$Ø�Ñ#ÒËÄ�Ï{ÏËÑ�×¢ÅZÒ,ÄËá'ÂJÏ�ß'ÂDÁÃÐ
Ö Ä}Ò¢Å#Á'Ï}ÂDÄ%ÂZÑFÁ.Á�ÑFÄpÑFæ!ÈZÒJÛËÕ
ÈJê
²JÊJ¾}¸,×�ÂNÒ$Ü}ÁPÈ!ÏJÏ3!.ÆËÅZÒJÔ¢ÈZÒpÑ#×4í�Ô
Ñ}Ñ#Û�í�Ñ#ÒÙØ!Ò¢È!Ï$È#Á¢ÄpÆËÈ$æ!È¢ÆH½

·NÀ Ì ¿!È#Ø�Ñ#ÒJÄ{×PÑJÆJÆJÑFÍ%Ï,ÚJÑZÅ!ÏNÄ�Ï!Ð
²JÊJ¾}¸,Ò¢È!ÏNÄPÑ$Ò¢È�×�ÂNÒ$Ü}ÁPÈ!ÏJÏçÄPÑ Ø¢Ò¢È!ÚËÑËÅ!ÏNÄ.æ!Å¢ÆFÕ
ÈèÂF×Ùá'ÂFÔZá
ÈZÒ�½

¾}¸Ëã{¸
ÑZ¹ZÄ}Ò¢Å#Á%Ï¢ÂDÄ%ÂZÑNÁP¹Z×�ÂNÒ$Ü¢Á
È!ÏJÏ=½
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¼J¿!»JåZ¾!´J´�²JÒ¢Å$Á%Ï}ÂDÄ%ÂËÑNÁ
¹Fâ}Ø!Û¢Å$Ä!È�½

´JÅ$æ
ÈÙÛ�ÂFÒ¢È!ÚNÄ%ÂËÑNÁdÑ#×;ß'ÂmÁwÚDá
Å#Á¢Ô!È,Å$Á¢ÛÙßÃÂmÁ�Ú#Ò
Ñ}ÏJÏ�Ä%Â�Ü�È�½
å}Å¢Æ¢ÚDÕ�ÆZÅ$Ä
È�Ä%Â�ÜPÈÞÂmÁ,Ø¢Ò¢È$æ%ÂËÑNÕ%ÏÝß'ÂmÁt½

·NÀëÌìÄ}Ò¢Å$Á%Ï}ÂDÄ%ÂËÑNÁ ÂËÏ{ÂmÁ,ÄJá
È�ÈËîZØ
È!ÚNÄ
ÈZÛ{Û�ÂNÒ¢È!ÚFÄ%ÂZÑNÁÃÐ
²ËÊJ¾¢¸ÞÚËÑNÜ}ØJÕ}Ä!È.Å
ÚNÄËÕ
Å¢Æ;þ,ÈZîZØ
È!ÚFÄ!ÈZÛ,Ä%Â�ÜPÈpÂmÁ,ß'ÂmÁ�½ Ö ÁPÈZÔ¢Å$Ä%ÂNæ!ÈpÂN×{È}ÅZÒ
Æ#Î

Ä¢Ò¢Å#Á%Ï}ÂNÄ%ÂZÑNÁ
ê
å!ÑNÜ}ØJÕ}Ä!È;Ø!Ò¢ÈZÛ�ÂËÚFÄ!ÈZÛ�ÁJÕËÜ}ßPÈZÒpÑ#×ÙßÃÂmÁ�Ú#Ò
Ñ}ÏJÏ}ÂDÁ¢ÔPÏ�ß
Å!ÏZÈZÛèÑFÁpÆZÅ
ÏNÄ
È!ÏNÄ'Â�ÜPÅ$Ä!ÈÞÑ$×çß'ÂmÁdÚFÒPÑ}ÏJÏ}ÂmÁ!Ô�Ä'Â�ÜPÈ�½

·NÀëÌ�Á�ÑçÔ
ÑJÑ#Û.È!ÏNÄ'Â�ÜPÅ$Ä!È.ÈËî�ÂËÏNÄ�Ï;»$¿�Ä}Ò¢Å#Á'Ï}ÂDÄ%ÂZÑFÁkÏ}ÂNÔZÁ'ÂF×�ÂËÚ$Å#Á¢ÄPÆ#ÎpÈJÅËÒ
Æ#Î%Ð
²ËÊJ¾¢¸pÚZÅ¢Æ}ÚDÕ�ÆËÅ$Ä!ÈÙß�ÑNÕJÁ!ÛÞÑFÁ,æ!ÈËÒËÄ%ÂËÚ$Å!Æ{ÏNØ
ÈJÈZÛèÈ!ÏNÄ'Â�ÜPÅ$Ä!È�½

ÈËîZØ
È!ÚNÄ
ÈZÛ�ß'ÂmÁwÚFÒ
Ñ}ÏJÏ�Ä%ÂmÜPÈ�!ÙÄ%Â�ÜPÈpÂmÁ,Ø¢Ò¢ÈZæ%ÂZÑNÕ%ÏÝß'ÂDÁt½
·DÁ'ÂDÄ%Â#Å!Æ¢ÂNÇ¢ÈÙß'ÂmÁPþ!ÚËÑNÕJÁ¢Ä!þJÅ$Ä!þ
ÚDÕ¢ÒJÒ¢È$Á}Ä!þ$Ä}Ò
È#Á¢Û�½
²}Ò¢Å!ÚDÓ
ÈËÛ,Ò!Å$Ä!È�!&)+�
�Ù×ËÄ-:ÝÄ'Â�ÜPÈÙÄPÑ,Ú#Ò
Ñ}ÏJÏÝØ¢Ò¢ÈZæ%ÂZÑNÕ%ÏÝß'ÂDÁt½
²}Ò¢Å!ÚDÓ
ÈËÛ.Å!ÆFÄ�éD!çß'ÂDÁ�ß�ÑFÕJÁ¢Û¢ÅZÒ}Î"C7)E:A�èÏ$Å!Ú Ø¢Ò
Ñ1%�é�ÅZÄ;Á
ÈZÍ

Ä}Ò¢Å!ÚNÓ
ÈZÛ{Ò¢Å$Ä!È�½
¾}º¢´Z¾�Õ}Ø¢Û¢Å$Ä!È;Ò¢È!Ï¢ÂNÛZÕ
Å¢Æ�½
·NÀëÌ Ò¢È!Ï¢ÂNÛZÕ
Å¢Æ.ÆËÈ!ÏJÏÝÄËá
Å#Á{ÄËá¢Ò¢È
ÏDá�ÑJÆ#Û'Ð
²ËÊJ¾¢¸;Õ}Ø¢Û¢Å$Ä!È�ÿJº%·D¶�à>ÿË¾}²J³F)[àbßÃÂmÁ
þ!ÚËÑFÕJÁ}Ä!þJÅZÄ!þ$ÄËá'ÂJÏ$þZÒ¢Å$Ä
È�½

¾}º¢´Z¾èÅ!ÆFÄ!ÈZÒZÁPÅ$Ä!ÈÙÕJØ¢Û¢ÅZÄ!È�ÿË¾}²J³F)[à
Ô�ÂDæ
ÈèÚ#Ò¢ÈZÛ�ÂDÄ.×
Ñ$Ò�	çß'ÂmÁ%Ï;Å$ÄpÚDÕ¢ÒJÒ¢È$Á}Ä.Ò¢Å$Ä!È�½

´FÜ%Ñ}ÑFÄËápÈZîZØ
È
ÚNÄ!ÈZÛ,ß'ÂDÁ�ÚFÒPÑ}ÏJÏÝÄ%Â�ÜPÈ�½
²JÒ¢Å
ÚDÓ
ÈZÛ{Ò¢Å$Ä
È�!&)+�$�;×ËÄG: Á
ÈZÍ.ÈZîËØ
È!ÚNÄ!ÈËÛ;ßÃÂmÁ�Ú#Ò
Ñ}ÏJÏ�Ä%Â�Ü�È�½
²JÒ¢Å
ÚDÓ
ÈZÛèÅ¢ÆFÄ'ÂDÄËÕ¢Û¢È"!çß'ÂmÁ,ß�ÑNÕJÁ!Û¢ÅZÒJÎ6C&)E:A�èÏ$È!Ú Ø¢Ò
Ñ¢ÂHéjÅ$Ä�Á
È$Í{Ò¢Å$Ä
È�½

¼J¾J¿¢À¢»$¿J¶.²JÒ¢Å$Á%Ï}ÂDÄ%ÂËÑNÁ
¹Z×�ÂFÒ$Ü}Á
È!Ï}Ï=½
²JÒ¢Å$Á%Ï}ÂDÄ%ÂËÑNÁkÏNÄ!Å$ÄJÕ%Ï3! íðÄ}Ò!È#Á¢Û�íJ½

¾}º¢´Z¾�¼J¾}¿}À¢»$¿J¶,â¢Á
ÈZîZØ
È
ÚNÄ!ÈZÛ¢¹ZÄ}Ò¢Å#Á%Ï¢ÂDÄ%ÂZÑNÁ�½ Ö Ñ¢ÏJÚ}ÂZÆJÆËÅ$Ä%ÂZÑNÁdÑ$ÒèÆZÈZæ!È¢Æ�ÄPÑ�Ò!Å$Ä!ÈJê
¼J¾}¿}À¢»$¿J¶.²JÒ!Å#Á%Ï}ÂDÄ'ÂZÑNÁ
¹$Ä'Â�ÜPÈJ¹JÅ$Á¢Û¢¹#ß'ÂDÁ�½ Ö Û¢È$Ä!ÈËÒ$ÜÃÂmÁ
È�Ä'Â�ÜPÈ.Ñ#×èÆËÅ!ÏNÄ,Ä}Ò¢Å#Á%Ï¢ÂDÄ%ÂZÑNÁPê

Ö !çÁ%ÑFÍ;Õ}Á�ÆZÈ!ÏJÏ,ÚËÑZÅ
ÏNÄ�Ï$ê
¾}¸Ëã{²JÒ¢Å$Á%Ï}ÂDÄ%ÂËÑNÁ
¹#ÕJØ!Û¢Å$Ä!È�½
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¼J¿!»JåZ¾!´J´�²JÒ¢Å$Á%Ï}ÂDÄ%ÂËÑNÁ
¹Z×�ÂFÒ$Ü}Á
È!Ï}Ï=½

Ö â}Ø¢Û¢ÅZÄ!È�×�ÂNÒ$Ü}ÁPÈ!ÏJÏ;ÅZ×ËÄ!ÈËÒ�Ä¢Ò¢Å#Á%Ï}ÂNÄ%ÂZÑNÁÞÒ¢È$Ø�Ñ#ÒËÄ!ê

·NÀëÌ ²JÒ¢Å$Á%Ï}ÂDÄ%ÂËÑNÁkÏNÄ!Å$ÄJÕ%Ï�Í!Å!Ï í Ñ}ÏJÚ}ÂËÆJÆZÅ$Ä%ÂËÑNÁtís»$¿{ÔZÕ
È
ÏJÏ=í�Ð
²ËÊJ¾¢¸�×�ÂFÒ$Ü}Á
È!Ï}Ï�!ÙÔ
ÑJÑ$Û�½
â}Ø¢Û!Å$Ä!ÈÞÏNÄ!ÈJÈ$ØÞÅ$Á¢ÛÞÏJÆZÅ!ÚDÓ.Ò¢Å$Ä!ÈèÆ¢ÂmÜÃÂDÄ�Ï=½

¾}º¢´Z¾�¼J¾}¿}À¢»$¿J¶è²}Ò¢Å#Á%Ï}ÂNÄ%ÂZÑNÁ
¹
Ï$È$Ä!¹!ÚZÅ!ÏF×�ÂNÒZÜ�½
Ö ÚËÑNÜ}Ø
ÅZÒ¢ÈÞÑFß%Ï$ÈZÒËæ
ÈZÛ,æ�Ï�é>Å!ÚNÄËÕ
Å!ÆÝßÃÂmÁ�Ú#Ò
Ñ}ÏJÏ�Ä%Â�Ü�ÈJê
¼J¾J¿¢À¢»$¿J¶.²JÒ¢Å$Á%Ï}ÂDÄ%ÂËÑNÁ
¹!Ï$ÈZÄ!¹ZÒ¢Å$Ä
ÈJ¹¢Æ¢Â�Ü�ÂNÄ�Ï=½
Ö ÚËÑNÜ}ØJÕ}Ä!ÈpÏFÄ!ÈJÈ#ØtàsÏËÆZÅ
ÚDÓèÒ¢Å$Ä!È.Æ¢Â�ÜÃÂNÄ�Ï$ê

¾}¸Ëã{²JÒ¢Å$Á%Ï}ÂDÄ%ÂËÑNÁ
¹Z×�ÂFÒ$Ü}Á
È!Ï}Ï=½
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¼J¿!»JåZ¾!´J´�²JÒ¢Å$Á%Ï}ÂDÄ%ÂËÑNÁ
¹!Ï$ÈZÄ!¹!Ú$Å!Ï#×�ÂNÒ$Ü�½

Ö ÚËÑNÁ%Ï¢ÂNÛ¢ÈZÒ{Ò¢Å$Ä'ÂZÑ{Ñ#×èÑFß%Ï$ÈZÒËæ
ÈZÛ,ÄPÑÙÈËîZØ
È!ÚNÄ
ÈZÛ,Ä%Â�ÜPÈpÂmÁ�Ø¢Ò¢È$æ%ÂËÑNÕ%Ï�ß'ÂmÁPê
·NÀëÌ Ò¢Å$Ä'ÂZÑçæ!ÈZÒJÎpÚËÆJÑ}ÏZÈÙÄ�Ñ�)ËÐ
²ËÊJ¾¢¸�×�ÂFÒ$Ü}Á
È!Ï}Ï�!ÝÜPÅZî%Â�Ü}ÕËÜ�½

¾}º¢´Z¾%·NÀ Ì�ÚËÆJÑ¢Ï$È;ÄPÑ6)JÐ
²ËÊJ¾¢¸�×�ÂFÒ$Ü}Á
È!Ï}Ï�!ÙÔ
ÑJÑ$Û�½

¾}º¢´Z¾%·NÀ Ì�Á�ÑFÄ{×¢ÅZÒ,×JÒ
ÑNÜ5)JÐ
²ËÊJ¾¢¸�×�ÂFÒ$Ü}Á
È!Ï}Ï�!Ù×¢Å
ÂFÒ�½

»Z²ËÊ}¾J¿ËÉ'·#´Z¾è×�ÂNÒ$Ü}ÁPÈ!ÏJÏ3!�Ü�ÂmÁ'Â�Ü}ÕJÜ�½
Ö ÚËÑNÁ%Ï¢ÂNÛ¢ÈZÒpÑNß%ÏZÈZÒËæ!ÈZÛÞþ�ÈZîZØ
È
ÚNÄ!ÈZÛ{Ä%ÂmÜPÈèÂDÁ�Ø¢Ò!È$æ%ÂZÑNÕ'Ï ßÃÂmÁ
ê
·NÀëÌìÍ%ÂDÄJá'ÂmÁÞô$Õ
Å#Á¢Ä%ÂNÇ¢Å$Ä'ÂZÑNÁdÆ¢Â�Ü�ÂDÄ�Ïç×
Ñ#Ò;Ø
ÈZÒJ×!È!ÚNÄ.Ä}Ò¢Å
ÚDÓ'ÂmÁ¢Ô'Ð Ö !�é (èÏ$È!Ú$ê
²ËÊJ¾¢¸�×�ÂFÒ$Ü}Á
È!Ï}Ï�!ÝÜPÅZî%Â�Ü}ÕËÜ�½

¾}º¢´Z¾%·NÀ ÌìÍ%ÂDÄJá'ÂmÁ5)çÏZÈ!Ú�é�ô$Õ
Å#Á}Ä'ÂNÇ¢Å$Ä%ÂËÑNÁÃÐ
²ËÊJ¾¢¸�×�ÂFÒ$Ü}Á
È!Ï}Ï�!{ÆZÅZÒ}Ô¢ÈZÒpÑ#×4í�Ô
ÑJÑ#Û�í`Å$Á¢ÛÙØ!Ò¢È!Ï$È#Á¢Ä,æ
Å¢ÆNÕ
È�½

»Z²ËÊ}¾J¿ËÉ'·#´Z¾�½ Ö Á�ÑÝÕJØ}Í!ÅËÒJÛèÅZÛ�%#Õ%ÏFÄZÜPÈ#Á}Äè×PÑ#Ò;Ä'Â�ÜPÈ�ô$Õ
Å#Á}Ä'ÂNÇ¢Å$Ä%ÂËÑNÁ
ê
Ö ÚËÑFÁ%Ï}ÂNÛ¢ÈËÒ{Ä%Â�ÜPÈÞÂmÁ�ÆZÅ!ÏNÄ�ß'ÂmÁ
ê

·NÀëÌAÆZÅZÒ}Ô¢È{È#Á�ÑNÕ¢ÔËá{Ä�ÑÝÒZÕ�ÆËÈ.ÑFÕ}Ä.Å!ÆJÆ ß}Õ}ÄÞÆ}ÑFÍ,Ò!Å$Ä!È!Ï¢Ð
²ËÊJ¾¢¸�×�ÂFÒ$Ü}Á
È!Ï}Ï�!{ÆZÅZÒ}Ô¢ÈZÒpÑ#×4í�Ô
ÑJÑ#Û�í`Å$Á¢ÛÙØ!Ò¢È!Ï$È#Á¢Ä,æ
Å¢ÆNÕ
È�½

¾}º¢´Z¾%·NÀ ÌAÆZÅZÒ}Ô¢È{È#Á�ÑNÕ¢ÔËá{Ä�ÑÝÒZÕ�ÆËÈ.ÑFÕ}ÄpÏFÄ!ÈJÈ#Ø.Ò¢Å$Ä!È�Ð
²ËÊJ¾¢¸�×�ÂFÒ$Ü}Á
È!Ï}Ï�!{ÆZÅZÒ}Ô¢ÈZÒpÑ#×4í�×¢Å
ÂNÒ�í`Å$Á¢ÛÙØ!Ò¢È!Ï$È#Á¢Ä,æ
Å¢ÆNÕ
È�½

»Z²ËÊ}¾J¿ËÉ'·#´Z¾�½

¾}¸Ëã{²JÒ¢Å$Á%Ï}ÂDÄ%ÂËÑNÁ
¹!Ï$ÈZÄ!¹!Ú$Å!Ï#×�ÂNÒ$Ü�½
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¼J¿!»JåZ¾!´J´�²JÒ¢Å$Á%Ï}ÂDÄ%ÂËÑNÁ
¹!Ï$ÈZÄ!¹ZÒ¢Å$Ä
ÈJ¹¢Æ¢Â�Ü�ÂNÄ�Ï=½

Ö ¾�ÏNÄ%ÂmÜPÅ$Ä!ÈçÜPÅZî%Â�Ü}ÕËÜ�Å#Á¢ÛÙÜÃÂmÁÃÂ�Ü}ÕËÜèß�ÑFÕJÁ¢ÛPÏ�×
Ñ#Ò,æ!ÈZÒJÄ%ÂËÚ$Å¢ÆÙÒ¢ÅZÄ!ÈJê

·NÀëÌ À�ÂNÒZÜ}Á
È!ÏJÏèÂJÏ~ÜPÅZî%Â�Ü}ÕËÜ�»$¿{Û�ÂN×J×!ÈZÒ¢È#Á%ÚZÈ�ÂmÁèÈËîZØ
È!ÚNÄ
ÈZÛ�àWÑNß%ÏZÈZÒËæ!ÈZÛ�ß'ÂDÁ%ÚFÒ
Ñ}Ï}Ï
Ä%Â�Ü�ÈèÂËÏ,ÏmÜPÅ!ÆJÆ!Ð
²ËÊ}¾}¸,Ä%ÂNÔZá}Ä
È#ÁdÏNÄ!ÈJÈ#Ø�àsÏJÆZÅ!ÚDÓ.Ò¢Å$Ä!ÈèÆ¢ÂmÜÃÂDÄ�Ï=½

¾}º¢´Z¾%·NÀ Ìì¿!Å$Ä'ÂZÑ{Ñ#×èÑFß%Ï$ÈZÒËæ
ÈZÛ,ÄPÑÙÈËîZØ
È!ÚNÄ
ÈZÛ�ß'ÂmÁwÚFÒ
Ñ}ÏJÏ�Ä%ÂmÜPÈèÂJÏ;ÆZÈ
ÏJÏ ÄJá
Å#Á{ÕJÁ'ÂDÄ¢Î%Ð
²ËÊ}¾}¸�Õ%Ï$È,Å¢ÆFÄ!ÈZÒËÁ
Å$Ä!ÈÞÚ$Å¢Æ¢ÚDÕ�ÆZÅ$Ä'ÂZÑNÁp×
Ñ$Ò�Ò¢ÅZÄ!È{Æ!Â�ÜÃÂDÄ�ÏH½ Ö ÈJÅZÒ
Æ#Î,Ä}Ò!Å#Á%Ï}ÂDÄ'ÂZÑNÁ
ê

»Z²ËÊ}¾J¿ËÉ'·#´Z¾ Ö ÆZÅ$Ä!ÈÙÄ}Ò¢Å$Á%Ï}ÂDÄ%ÂËÑNÁ
ê
·NÀëÌ�ÚËÑËÅ!ÏNÄ{ÄËá'ÂËÏ,ÚFÎPÚJÆZÈPÐ

²ËÊJ¾}¸.È!ÏNÄ%ÂmÜPÅ$Ä!ÈpÂmÁ}Ä
ÈZÒËæ!Å¢ÆÙÍJá
È#Á,ß
È
ÂmÁ¢ÔwÂmÁ{ÄËá'ÂJÏ�ß'ÂDÁwÂËÏ
ÚËÑNÁ'Ï}ÂËÏNÄ!È$Á}Ä.Í%ÂDÄËápÈZîËØ
È!ÚNÄ!ÅZÄ%ÂZÑNÁ%ÏH½

·NÀëÌ�ÚDÕ¢ÒJÒ!È#Á}Ä{Ä%Â�ÜPÈ�×¢Å!ÆJÆ}ÏÝÍ%ÂDÄËá'ÂDÁ{ÄJá
Å$ÄwÂmÁ}Ä!ÈZÒJæ!Å¢Æ!Ð
²ËÊJ¾¢¸,×%ÂNÒ$Ü}Á
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Ñ$Ò¢¹FÜ}Õ�Æ#Ä%Â#Å
ÂNÒ�ÚFÒ¢ÅZ×ËÄ
¹
ÚËÑNÁ!×PÆ¢ÂËÚFÄt½

¾}¸Ëã,ãJ¾}²J¾¢åË²¢¹Ëå¢»Z¸JÀJº�·#åË²¢´�½

é 2 ì



¼J¿!»JåZ¾!´J´{´JÈ$Ä{Û¢È$Ä
È!ÚNÄ%ÂZÑFÁ
¹#Ø
ÅZÒ!ÅFÜPÈ$Ä!ÈËÒPÏ=½

ã!ÈZÄ!ÈZÒ$ÜÃÂDÁ
ÈÞÆZÅZÒJÔ!ÈZÒpÑ#×èÑ#ÍËÁ"JpÂmÁ}Ä}ÒËÕ¢Û¢ÈZÒ�ívÏ.Ï$È#Á%Ï}ÂNÄ%ÂDæ%ÂDÄ¢Î�ÆZÈ$æ!È¢Æ¢Ï=½
Ö ×
Ñ#Ò;ÕJÁ
ÈËôZÕ'ÂmØJØ
ÈËÛdÂmÁ}Ä}ÒZÕ!Û¢ÈZÒ�à>Õ%ÏZÈ{ÑFÍJÁpÆZÈZæ!È¢ÆZê

´JÈZÄ,Û¢ÈZÄ!È!ÚNÄ%ÂËÑNÁ.Ø
ÅZÒ¢Å#ÜPÈ$Ä!ÈZÒ�ÏÙ×
Ñ#ÒpÏ$È¢ÆZÈ!ÚFÄ!ÈZÛ�Ï$È#Á%Ï¢ÂDÄ%ÂDæ%ÂNÄ}ÎwÆZÈ$æ
È¢ÆH½
´JÈZÄ�Ä!Å$Õ�Ø
ÅËÒ¢ÅFÜPÈ$Ä
ÈZÒPÏ�ß
Å!ÏZÈZÛpÑNÁwÂDÁ}Ä}ÒZÕ¢Û!ÈZÒèÈËô$Õ'ÂmØPÅZÔ¢È.Å#Á¢ÛpÏ$È¢ÆËÈ!ÚNÄ!ÈZÛ�Ï$È$Á%Ï�é�ÆZÈ$æ!È!ÆH½

¾}¸Ëãè´JÈ$Ä
¹ZÛ¢È$Ä!È
ÚNÄ%ÂZÑNÁP¹$¼!ÅZÒ¢Å#ÜPÈ$Ä!ÈZÒ�Ï=½

é 2 �



¼J¿!»JåZ¾!´J´;Ê%ÂDÄ
¹¢Ñ#Ò¢¹FÜ�ÂËÏJÏ$¹$Ä
È!ÏNÄ�½

Ö ²¢È!ÏNÄ{×
Ñ#ÒpÚËÑNÁ!×
Æ¢ÂËÚNÄdÚ#Ò�ÂDÄ!ÈZÒ%Â#Å Ì
í�á'ÂDÄtí�Ðçê

·NÀëÌm·mÁ¢Ä}ÒZÕ¢Û¢ÈËÒdÂËÏ;ÑFÁ�ÄËá
È;ÔJÒ
ÑFÕJÁ¢Û%Ð
²ËÊJ¾}¸,Û¢È$Ä!È
ÚNÄ%ÂZÑNÁèÄ
È!ÏNÄ{×¢Å
ÂZÆ}ÏH½

¾ËÁ
Å#ß%ÆZÈ�×�ÂNÒ$Ü}ÁPÈ!ÏJÏçÛ¢È¢ÆZÅËÎ.Å!ÆZÅZÒ$Ü�½
å!ÆZÈJÅËÒ�ÄJá
ÈçÍ
Å
ÂDÄ%ÂmÁ!Ô¢þZ×
Ñ#Ò!þ
ÂmÁ}Ä!È$Á}Ä ÚËÑFÕJÁ}Ä!ÈZÒ�½
·NÀëÌì¿}³�ÂËÏJÏDÕ
ÈËÛ.Å$Á¢ÛÙáÃÂDÄÞÑ¢ÚJÚDÕ¢ÒJÒ!ÈZÛ6�.ÚFÎ�ÚËÆZÈ!Ï;ÅZÔ
Ñ�à�ÜÃÂJÏJÏ�)ÙÚFÎPÚJÆZÈ�ÅËÔ
Ñ!Ð

²ËÊJ¾¢¸.´Z¾}²p·F²JÀÞÚJÆZÈJÅZÒÞÑ#×pÚËÑNÁ¢×
Æ!ÂËÚNÄè×
ÆZÅËÔ�½
¾}º¢´$¾�Ú$Å¢Æ}ÚNÕ�ÆZÅ$Ä!È,Ò!È¢ÆZÅ$Ä%ÂNæ!È{Å¢ÆFÄ%ÂDÄJÕ¢Û¢È{Å#Á¢ÛèÅ¢ÆFÄ'ÂDÄËÕ¢Û¢È�Ò¢ÅZÄ!È�½

å}Å¢Æ}ÚNÕ�ÆZÅ$Ä!È.Å$ß%ÏËÑJÆNÕ¢Ä!È;æ!Å¢ÆNÕ
ÈèÑ#×�Ò¢È¢Æ�éjÅ¢Æ#Ä�é�Å$Á¢Û�Ò!Å$Ä!È.Ñ#×�Û%ÂDæ!ÈZÒJÔ!È#Á%Ú$È�½
¼J¾J¿}À!»$¿J¶{¿!Å#Á¢Ô!ÈJ¹$Ä!È!ÏFÄ�½

·NÀ�Ì Ò!Å#Á¢Ô¢È�Û�ÂDæ
ÈZÒJÔ¢È#Á'Ú$ÈPÐ
²ËÊJ¾}¸�æ!ÈZÒJÄ%ÂËÚ$Å¢Æ�Ü�ÂËÏJÏ�Û�ÂËÏNÄ!Å$Á%Ú$È�!èÚNÕ¢ÒJÒ¢È#Á¢Ä{Ò!È¢ÆZÅ$Ä%ÂNæ!È{Å¢ÆFÄ%ÂDÄJÕ¢Û¢È�½
¾}º¢´$¾.åË³Jº}º�ý}¾J¿}²�·FåJ³Jº¢¹$¶%·$´J´J¹$ã%·$´Z²J³J¸}åË¾!¹ËåË³Jº!å#â!ºJ³¢²�·#»Z¸t½

·NÀ�Ì Ò!Å#Á¢Ô¢È;Ä!È!ÏFÄ{×!Å
ÂZÆZÈZÛ'Ð
²ËÊJ¾}¸,Û¢È$Ä
È!ÚNÄ%ÂZÑFÁèÄ!È!ÏNÄ{×¢Å
ÂZÆ¢Ï=½

·NÀëÌì¿}³�ÂËÏJÏDÕPÈZÛèÅ#Á¢Û;á'ÂDÄpÑ}ÚJÚDÕ¢Ò}Ò¢ÈZÛ-�{Ú#ÎPÚËÆZÈ!Ï;ÅZÔPÑHà�ÜÃÂËÏ}Ï6)
ÚFÎPÚJÆZÈ{ÅZÔ
Ñ!Ð
²JÊJ¾}¸.´$¾}²�·N²JÀpÚËÆZÈJÅZÒpÑ#×pÚËÑNÁ!×
Æ¢ÂËÚNÄ.×
ÆËÅZÔ�½

¾}º¢´$¾w·NÀëÌì¿}³;Á�ÑFÄ�Ø¢Ò¢È$æ'ÂZÑNÕ%ÏËÆ$ÎdÂËÏJÏDÕ
ÈËÛ%Ð Ö ¿!Å#Á¢Ô!ÈÙÄ
È!ÏNÄ�Ø
Å!ÏJÏ$ÈËÛ¢ê
²ËÊJ¾}¸�¼J¾J¿}À!»$¿J¶.³
ÆFÄ%ÂNÄËÕ¢Û¢ÈJ¹ZÄ!È!ÏNÄ�½
·NÀ Ì ³
ÆFÄ%ÂDÄJÕ¢Û¢È;Ä!È!ÏNÄ.×¢ÅPÂZÆ}Ï¢Ð
²ËÊJ¾}¸,Û¢È$Ä!È
ÚNÄ%ÂZÑNÁèÄ
È!ÏNÄ{×¢Å
ÂZÆ}ÏH½
¾}º¢´$¾,¼J¾J¿}À!»$¿J¶è²JÒ¢Å
ÚDÓ
¹Z×�ÂFÒ$Ü}Á
È!Ï}Ï$¹$Ä!È!ÏFÄ�½

Ö ß�ÑFÄJá.Ò!Å#Á¢Ô¢È�J{Å!ÆFÄ�é�Ä!È!ÏNÄ�ÏÝØ
Å
ÏJÏ$ÈZÛ;ßJÕ}Ä.Û¢È$Ä
È!ÚNÄ%ÂZÑFÁ�Ü�ÅZÎÞÏFÄ%ÂZÆJÆÙ×¢Å
ÂËÆ{ÂN×
ß
ÅZÛ,×�ÂNÒ$Ü¢Á
È!ÏJÏ$ê

¾}º¢´$¾{Û¢È$Ä!È
ÚNÄ%ÂZÑNÁèÄ
È!ÏNÄ�Ø
Å!ÏJÏ$È
Ï=½

Ö ¸
ÑFÄ
ÈK�s·N×,Å#Á{¿}³�Í!Å!Ï Ø¢Ò¢È$æ'ÂZÑNÕ%ÏËÆ$ÎdÂËÏJÏDÕ
ÈËÛ,×PÑ#Ò;ÄJá
È.ÚNÕ¢ÒJÒ¢È#Á¢Ä,ÄJá¢Ò¢ÈJÅ$Ätà`Å$Á¢Û
ÄËá
ÅZÄ�ÄËá!Ò¢ÈJÅ$ÄdÂËÏ,ÏNÄ%ÂZÆ}Æ{ÚJÑNÁ}æ!ÈZÒ}Ô�ÂmÁ¢Ô�àjÄJá
Èç¿¢³ÞÏNÄ
Å$ÄËÕ%Ï�Í%ÂZÆ}Æ ß
È�ÜPÅ
ÂDÁ}Ä!Å
ÂmÁPÈZÛ
È$æ!È$Á,ÄËá%ÑNÕ¢ÔZáwÑFÍËÁÞÅ
ÂNÒ�ÚFÒ¢ÅZ×ËÄpÅ$Á¢Û;ÄJá
ÈçÄJá¢Ò¢ÈJÅ$ÄÞÅ
ÂFÒPÚFÒ¢ÅZ×JÄèÅËÒ¢È.ÏZÈ#Ø
ÅZÒ¢ÅZÄ!ÈZÛ,ß¢Î
Ü%Ñ#Ò!ÈçÄËáPÅ#ÁG�Z²ËÊJ¿{×¢ÈJÈ$Ä�éb²Ëá
È.ÏFÄ}Ò¢È#Á¢ÔJÄËáwÑ#×;ÄJá
Èç¿¢³Ùß
ÈPÂmÁ¢ÔÙÜPÅ
ÂmÁ}Ä
Å
ÂmÁ
ÈZÛ{Í'ÂZÆJÆ
ß
È;Û¢È$Ä!ÈËÒ$ÜÃÂmÁ
ÈËÛdÂmÁ,¿
È!ÏËÑJÆNÕ¢Ä%ÂZÑNÁ�Å#Á!Û,å!Ñ}Ñ#ÒJÛ�ÂmÁPÅ$Ä%ÂZÑNÁ�é º¢Å$Ä
ÈZÒ�à�ÍËá
È#Á.ÄËá
È
ÄËá¢Ò!ÈJÅ$Ä,ß
ÈZÔ�ÂDÁ%Ï�ÄPÑ�Û%ÂDæ!ÈZÒJÔ!ÈÞÂDÁ{Ò¢Å$Á¢Ô¢È�à�ÄËá
ÈÙ¿}³�Í%ÂZÆJÆ�ß
ÈÙÛJÒ
ÑNØJØPÈZÛté�ê

¾}¸Ëã,Ê%ÂDÄ
¹¢Ñ#Ò¢¹FÜ�ÂËÏJÏ$¹$Ä
È!ÏNÄ�½
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¼J¿!»JåZ¾!´J´;¿!Å#Á!Ô¢ÈJ¹$Ä!È
ÏNÄ�½

·NÀëÌì¿!Å$Á¢Ô¢È�Û�ÂDæ!ÈËÒJÔ�ÂmÁ¢Ô�Ü'Ñ#Ò¢ÈÙÄËá
Å#Á�ÜÃÂmÁ'ÂmÜPÅ¢Æ�ÅFÜ%ÑNÕ}Á}Ä'Ð
²ËÊJ¾}¸pÏ$È$Ä,Ä!Å#ÕtívÏÝÄ�ÑSÜÃÂmÁÃÂ�Ü}ÕËÜÞæ!Å!ÆNÕ
È!Ï=½

³
ÆJÆJÑ#Í,Ä
Å#Õ,Ä�Ñ�ß
ÈèÚËÑDÜ}Ø}Õ}Ä!ÈZÛ{Í%ÂNÄËá�Á%Ñ,Ú$ÈPÂZÆ¢ÂmÁ¢Ô�Á
ÈËîËÄpÚ#ÎPÚËÆZÈ�½
·NÀëÌ Ò¢Å#Á¢Ô!È�M#Ò¢Å#Á!Ô¢ÈJþZÒ¢ÅZÄ!È,Ø¢ÒPÑ#ÛZÕ%ÚNÄwÏDÕ!×J×�ÂËÚ}Â$È#Á}ÄPÆ#Î�ÆËÅZÒJÔ¢È{»$¿{Ò¢Å#Á¢Ô!È

ÑNÕ}Ä%Ï}ÂNÛ¢ÈpÂmÁ%Ú#Ò¢ÈFÜPÈ#Á¢Ä!Å¢ÆÙØ¢ÒPÑFÄ!È!ÚNÄ'ÂZÑNÁèæPÑJÆFÕËÜPÈPÐ
²ËÊJ¾¢¸,Ò!Å#Á¢Ô¢ÈÙÄ!È!ÏNÄ.×¢ÅPÂZÆ}Ï=½

·FÀ�ÌmÂmÁ¢Ä}ÒZÕ¢Û¢ÈËÒdÂËÏ�Á%ÑFÄ.ÅÙÄËá¢Ò!ÈJÅ$Ä'Ð
²ËÊJ¾}¸.È#Á
Å#ß%ÆZÈ�×�ÂNÒ$Ü}ÁPÈ!ÏJÏÙÛ¢È¢ÆËÅZÎ{Å!ÆZÅZÒ$Ü�½

å!ÆZÈJÅËÒ�ÄJá
ÈçÍ
Å
ÂDÄ%ÂmÁ!Ô¢¹Z×
Ñ#Ò!¹
ÂmÁ}Ä!È$Á}Ä ÚËÑFÕJÁ}Ä!ÈZÒ�½
¾}º¢´Z¾{Ò!Å#Á¢Ô¢ÈÙÄ!È!ÏNÄ,Ø
Å
ÏJÏ$È!Ï=½

¾}º¢´$¾w·NÀëÌì¿!Å#Á¢Ô!È;Ò!Å$Ä!ÈÞÂËÏ;Ñ$×ÞÏmÜ�Å¢ÆJÆ ÜPÅZÔZÁ'ÂNÄËÕ¢Û¢ÈPÐ
²ËÊJ¾¢¸.ÅËÛ�%#Õ%ÏNÄ.Ò¢Å$Á¢Ô¢È;Ò¢Å$Ä!ÈÙÄPÑ{ÏDá�ÑFÍwÏËÆJÑ#ÍpÚËÑFÁ}æ!ÈZÒJÔ!È#Á%Ú$È�½

¼J¾J¿}À!»$¿J¶.²¢Å#Õ
¹
Ú$Å¢Æ}ÚDÕ%ÆZÅ$Ä%ÂZÑFÁt½
·NÀëÌ�Ü%Ñ#Û�ÂF×�Â#ÈZÛ,Ä!Å#Õ.Í%ÂNÄËá'ÂmÁÞÅ¢ÆZÅZÒZÜwÆ!Â�ÜÃÂDÄ'Ð

²ËÊJ¾¢¸,Ò!Å#Á¢Ô¢ÈÙÄ!È!ÏNÄ,Ø
Å
ÏJÏ$È!Ï=½
¾}º¢´Z¾w·FÀ�Ì Ò¢Å$Á¢Ô¢ÈèÑNÕ}Ä�Ï¢ÂNÛ¢ÈpÂmÁ%ÚFÒ!ÈFÜPÈ#Á}Ä
Å¢ÆÙØ¢Ò
Ñ#Ä!È!ÚNÄ!ÈËÛ�æ�ÑJÆNÕËÜPÈ{»$¿

Ò!Å#Á¢Ô¢È�M$Ò¢Å#Á¢Ô¢È,Ò!Å$Ä!ÈçØ¢Ò
Ñ#ÛZÕ'ÚNÄ�ÑNÕ}Ä�Ï}ÂFÛ¢ÈÙØ¢Ò
ÑFÄ!È
ÚNÄ!ÈZÛÞÅZÒ!ÈJÅPÐ
²JÊJ¾}¸,Ò¢Å#Á¢Ô¢È;Ä!È
ÏNÄ,×!Å
ÂZÆ}Ï=½
¾¢º¢´$¾{Ò¢Å#Á¢Ô¢È;Ä!È
ÏNÄ;ØPÅ!ÏJÏ$È!ÏH½

·NÀëÌì¿!Å$Á¢Ô¢È;Ä!È!ÏNÄ�Ø
Å!Ï}Ï$È!Ïç³J¸Ëã,¿}³;á
Å!Ï Á�ÑFÄ{Î¢È$Ä�ß
ÈJÈ#ÁkÂËÏJÏNÕ
ÈZÛ,×
Ñ#Ò�ÄËá'ÂËÏ�ÄËá¢Ò!ÈJÅ$Ä
³J¸Ëã,Ä!Å#Õ,á
Å!Ï ß
ÈJÈ#ÁèÒ�ÂJÏ}ÂmÁ¢Ô,×
Ñ#Ò;Ø
Å!ÏNÄ6	èÏJÚ$Å#Á%Ï!Ð

²ËÊJ¾}¸,Ò¢Å#Á¢Ô!ÈÙÄ
È!ÏNÄ{×¢Å
ÂZÆ}ÏH½

¾}¸Ëã,¿!Å#Á!Ô¢ÈJ¹$Ä!È
ÏNÄ�½

\LIJ��IJCNI}@HOZI}u$õÓ»}¼�¿k���]�N×����RÄ�ä���¢]®�×OÄ��É×¦ªR�@��÷�� ,#�
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¼J¿!»JåZ¾!´J´�²¢Å#ÕP¹!Ú$Å¢Æ}ÚNÕ�ÆZÅ$Ä%ÂËÑNÁt½

å}Å!Æ}ÚDÕ�ÆZÅZÄ!È�ÄJÍPÑ�Ä!Å#Õ%ÏHà�ÑFÁ
È�Õ'Ï}ÂmÁ¢Ô.ÅÙÒ!Å#Á¢Ô¢È.Ñ#×J×PÏZÈ$Ä�½
·NÀëÌìÄ!Å$Õ�Ú$ÈPÂZÆ¢ÂmÁ¢ÔdÂDÁ.ÈZ×J×!È!ÚNÄ'Ð Ö ÏZÈ$Ä.ÅË×ËÄ!ÈZÒ,×�ÂNÒPÏFÄ�ØPÅ!ÏJÏÝÄËá¢Ò
ÑNÕ!ÔZá.ÄËá'ÂËÏÝØ¢Ò
Ñ¢Ú$È!ÏJÏ$ê

²ËÊJ¾}¸�·NÀëÌ�Á�ÑZþ¢Ñ$×J×PÏ$È$Ä.Ä
Å#Õ{Û!È!ÚËÆ¢ÂmÁÃÂmÁ¢Ô%Ð
²ËÊJ¾¢¸.´}È$Ä,Ò%ÂËÏ}ÂmÁ¢Ô,Ä!Å$Õ�ÚËÑFÕJÁ}Ä!ÈZÒ,ÄPÑçÇ¢ÈZÒPÑH½
¾}º¢´Z¾w·FÀ�ÌmÂmÁ¢Ä}ÒZÕ¢Û¢ÈËÒ.Ò¢Å#Á¢Ô¢È{ÈZî�Ú$ÈJÈZÛPÏ�¼�éð¸J³JÀË¿}³}¸}äZ¾,ÜÃÂZÆËÈ!Ï¢Ð

²JÊJ¾}¸�ÂmÁ%ÚFÒ¢È#ÜPÈ#Á}ÄèÒ�ÂJÏ}ÂmÁ¢Ô,Ä!Å#ÕwÚËÑNÕ}Á}Ä!ÈZÒ�½
´JÈ$Ä,ÄJÍPÑ�Ä!Å#Õ%ÏÝÄPÑ,ÆJÑFÍ!ÈËÒÞÑ$×ÞÚDÕ!ÒJÒ¢È#Á}Ä�Ñ#Ò;Ø¢Ò¢ÈZæ%ÂZÑNÕ%Ï{Ú$Å!Æ}ÚDÕ�ÆZÅZÄ!ÈZÛ{æ!Å¢ÆFÕ
È!Ï=½

¾}º¢´$¾�Ï$È$Ä,ÄJÍPÑ�Ä!Å#Õ%ÏÝÄPÑ{ÚDÕ¢ÒJÒ!È#Á}Ä{æ!Å¢ÆNÕPÈ!Ï=½
´JÈ$Ä{Ò�ÂËÏ}ÂDÁ¢Ô,Ä!Å#ÕwÚËÑNÕJÁ}Ä
ÈZÒ,ÄPÑ�Ç!ÈZÒ
ÑH½

´JÈZÄ�ÄJÍ�ÑÝÄ!Å$Õ%Ï�ÄPÑ�Ç!ÈZÒ
Ñ.ÂN×ÞÚZÅ¢Æ}ÚDÕ�ÆËÅ$Ä!ÈZÛ{æ!Å!ÆNÕ
ÈÙÍ!Å!Ï Á
ÈZÔ¢Å$Ä'ÂDæ!È�½
´$¾}²�Ä!Å#ÕwÚ$È
ÂËÆ¢ÂmÁ¢Ô�½

¾}¸Ëã{²¢Å#ÕP¹!Ú$Å¢Æ}ÚNÕ�ÆZÅ$Ä%ÂËÑNÁt½
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¼J¿!»JåZ¾!´J´�³
ÆFÄ'ÂDÄËÕ¢Û¢È}¹$Ä!È!ÏNÄt½

·NÀëÌ�ÚDÕ!ÒJÒ¢È#Á}ÄpÅ!ÆFÄ%ÂDÄËÕ!Û¢È;Í%ÂDÄËá'ÂDÁÞÅ!ÆZÅZÒ$Ü.æPÑJÆNÕJÜPÈPÐ
²ËÊJ¾}¸�·NÀëÌìæ!ÈZÒËÄ'ÂËÚ$Å¢ÆÝÜÃÂËÏ}Ï�Û%ÂËÏNÄ!Å#Á'Ú$È;Í%ÂDÄËá'ÂDÁÞÅ!ÆZÅZÒ$ÜèæPÑJÆFÕËÜPÈPÐ

²ËÊJ¾}¸.Å¢ÆFÄ'ÂDÄËÕ¢Û¢È�Ä
È!ÏNÄ�Ø
Å!ÏJÏ$È
Ï=½
¾}º¢´$¾èÅ¢ÆFÄ'ÂDÄËÕ¢Û¢È�Ä
È!ÏNÄ{×¢Å
ÂZÆ}ÏH½

¾}º¢´$¾ Ö ÆZÅZÒ}Ô¢ÈÞÚDÕ¢ÒJÒ¢È$Á}Ä.Ò¢È¢ÆZÅ$Ä'ÂDæ!È{Å¢ÆFÄ%ÂNÄËÕ¢Û¢ÈJê
·NÀëÌvÅ¢ÆFÄ%ÂNÄËÕ¢Û¢ÈÙÁ�ÑFÄwÚËÑFÁ}æ!ÈZÒJÔ%ÂmÁ¢Ô%Ð

²ËÊJ¾¢¸.Å!ÆFÄ%ÂDÄËÕ!Û¢È;Ä!È!ÏNÄ{×¢Å
ÂZÆ¢Ï=½
¾}º¢´Z¾�ÚZÅ¢Æ}ÚDÕ�ÆËÅ$Ä!È;æ!ÈZÒËÄ{Ä!Å$ÕèÅ#Á!ÛÙØ¢ÒPÑA%JÈ!ÚNÄ.Ò¢Å$Á¢Ô¢ÈÙÄPÑ,ÚJÑZÅ¢ÆFÄ%ÂNÄËÕ¢Û¢È�½

·FÀ�Ììæ!ÈËÒËÄ%ÂËÚ$Å!ÆÙÄ!Å#Õ{Í%ÂDÄËá'ÂDÁÞÅ!ÆZÅZÒ$ÜèæPÑJÆFÕËÜPÈ;³J¸Ëã
Ì æ!ÈZÒËÄ%ÂJÚ$Å¢ÆÝÜÃÂËÏJÏçÛ�ÂJÏNÄ!Å#Á%ÚZÈÙÍ'ÂDÄËá'ÂmÁpÅ¢ÆËÅZÒ$ÜèæPÑJÆNÕJÜPÈ�»Z¿
Ì Ò¢Å#Á¢Ô¢È{Å$ÄpÚËÑZÅ¢Æ#Ä%ÂDÄËÕ¢Û!È�Í%ÂDÄËá'ÂDÁ,Ø!Ò
ÑFÄ�é�Ñ#×J×�Ï$È$Ä.³J¸Ëã
Ä'Â�ÜPÈÙÄPÑ,ÚJÑZÅ¢ÆFÄ%ÂNÄËÕ¢Û¢È�ÂËÏ�ÆZÈ!Ï}Ï ÄËáPÅ#Á{Ò!Å#Á¢Ô¢È�²J³$â.æ!Å¢ÆFÕ
ÈPÐJÐJÐ
²ËÊJ¾¢¸.Å!ÆFÄ%ÂDÄËÕ!Û¢È;Ä!È!ÏNÄ,Ø
Å!Ï}Ï$È!Ï=½
¾}º¢´Z¾èÅ!ÆFÄ%ÂDÄËÕ!Û¢È;Ä!È!ÏNÄ.×¢Å
ÂËÆ}Ï=½

¾}¸Ëã{³
ÆFÄ'ÂDÄËÕ¢Û¢È}¹$Ä!È!ÏNÄt½

\LIJ��IJCNI}@HOZI}u$õÓ»}¼�¿k���]�N×����RÄ�Ö�£p��Ä}�Á×�ª��@��÷�� ,�ü

é�êÅî



¼J¿!»JåZ¾!´J´�²JÒ¢Å
ÚDÓ
¹Z×�ÂFÒ$Ü}Á
È!Ï}Ï$¹$Ä!È!ÏFÄ�½

Ö ¿!Å$Á¢Ô¢È{Å#Á¢Û.Å¢ÆFÄ�é�Ä!È!ÏFÄ�Ï�¼!Å!ÏJÏ$ÈËÛté å$á
È!ÚNÓ.×%ÂNÒ$Ü}Á
È
ÏJÏ;Å#Á¢Û,Û¢È¢ÆZÅZÎ í�áÃÂDÄ�íiÂN×ÙÄ'Â�ÜPÈ
Ø
ÈZÒZÜÃÂDÄ�Ï$ê

·NÀëÌmÂmÁ}Ä¢ÒZÕ¢Û¢ÈZÒdÂJÏ ²}åË³!´JþJÈËô$ÕÃÂmØJØ�Ñ#Û'Ð
²ËÊ}¾}¸�ÚËÆZÈJÅZÒÞÆJÑ}ÚZÅ¢Æçæ!ÈZÒËÄ%ÂJÚ$Å¢ÆèÂmÁ}Ä!È$Á}Ä{æ!ÅZÒ�Â#Å$ß�ÆZÈ�½

·NÀ Ì�Å�ÄËá¢Ò!ÈJÅ$Ä.×�ÂZÆZÈ{ÈZî%ÂËÏNÄ�Ï�×
Ñ#Ò�ÄËá'ÂËÏ.ÂmÁ¢Ä}ÒZÕ¢Û¢ÈËÒ%Ð
²ËÊJ¾}¸�¿J¾J¼}¾}³J²�É}Ê%·NºJ¾ ÌDÂmÁ�ÚJÑJÑ#ÒJÛ�ÂDÁ
Å$Ä%ÂZÑFÁdÆJÑ}ÚDÓdÏNÄ!ÅZÄ!ÈPÐ[½

Ö º
ÑJÑNØ.ÍËáÃÂZÆZÈÙÍ!Å
ÂDÄ%ÂDÁ¢Ô{×
Ñ#ÒpÚËÑJÑ#ÒJÛ%ÂmÁ
Å$Ä%ÂËÑNÁkÆJÑ}ÚNÓ�ÏNÄ
Å$Ä!È;ÄPÑ
È#Á¢Ûté ¼!ÈËÒJ×
Ñ#Ò$Ü�Å#Á%Ú$È�¶PÑFÁ'ÂDÄPÑ#Ò�ÏDá%ÑNÕ�Æ#Û{Ò¢È!ÚJÑ#ÔZÁ'ÂNÇ!ÈÙÍJá
È#Á
²}åË³¢´çá
Å!Ï ß
ÈJÈ#ÁwÆJÑ¢ÚDÓ
ÈZÛ{×
Ñ#ÒÙÜ%Ñ#Ò!ÈçÄËáPÅ#Á,¼�é�²$â!¸Jº!»ËåZµdÏ$È!ÚJÑNÁ¢ÛPÏ
Å#Á¢Û�Ä!Å#Ó
È,Å#ØJØ¢ÒPÑNØ¢Ò�Â#ÅZÄ!ÈèÅ!ÚNÄ'ÂZÑNÁ�é�ê
¾}¸Ëã}¿J¾J¼J¾}³}²�½
´$¾}²{ä�éðå¢»Zº¢»ËåZµ{Õ'Ï}ÂmÁ¢Ô;ÕJÁ'ÂmÁ¢Ä!ÈZÒJÒZÕ}Ø}Ä%Âmß�ÆËÈ{Ä!È!ÏFÄ.Å#Á!ÛÞÏ$ÈZÄ

ÂDÁ%ÏNÄ}ÒZÕ'ÚNÄ%ÂZÑNÁ�½
´JÅ$æ
È.Æ}Ñ}ÚDÓ{Ä%Â�ÜPÈ�½
å!ÑNØ!Î�ÄJá¢Ò¢ÈJÅ$Ätí Ï.ÂmÁ}Ä!È#Á¢Ä,æ
Å¢ÆNÕ
ÈpÂmÁ}Ä�ÑÙÅ{ÆJÑ}Ú$Å¢Æçæ!ÅËÒ�Â#Å#ß�ÆËÈ�½
åË³Jº}º{å¢»J»$¿Jã%·F¸J³J²�·#»Ë¸¢¹Fâ!¸Jº!»ËåZµ�½

·NÀ Ì�Å�æ!ÈZÒJÄ%ÂËÚ$Å¢ÆÞÂDÁ}Ä!È#Á}ÄÞÈZî%ÂËÏNÄ�ÏÙÅZÔ¢Å
ÂDÁ%ÏNÄwÑFÍËÁÞÅ
ÂNÒ�ÚFÒ¢ÅZ×ËÄÃÐ
²ËÊJ¾}¸,Û¢È$Ä
È!ÚNÄ%ÂZÑFÁèÄ!È!ÏNÄ�Ø
Å!ÏJÏZÈ!Ï=½
¾}º¢´$¾w·NÀëÌN�.ÑNÕ}ÄpÑ#×�	çØ
Å!ÏNÄ.Ò¢Å$Á¢Ô¢È;Ò¢È#Ø�Ñ#ÒJÄ�Ï;ÅZÒ¢ÈÙæ!Å¢Æ¢ÂNÛ'Ð

²ËÊJ¾¢¸�·FÀ ÌìÄ
Å#Õ Ö ÄËá¢Ò¢È
ÏDá�ÑJÆ#Û.×PÑ#ÒÞÚNÕ¢ÒJÒ¢È#Á¢Äè´Ëº�J,×�ÂNÒ$Ü¢Á
È!ÏJÏ¢Ð
²JÊJ¾}¸,Û¢È$Ä!È!ÚFÄ%ÂZÑNÁèÄ!È
ÏNÄ;ØPÅ!ÏJÏ$È!ÏH½

¼J¾J¿}À¢»Z¿J¶.³ËæPÑ¢ÂNÛ!¹Z²}åË³¢´}¹Z²}åË³¢´}¹!ÚFÒ
Ñ}Ï}Ï}ÂmÁ¢Ô%Ï=½
·NÀ Ì ÄËá
È;Û¢È$Ä!È!ÚFÄ%ÂZÑNÁèÄ!È
ÏNÄpÏFÄ%ÂZÆJÆ�Ø
Å!Ï}Ï$È!Ï¢Ð

²ËÊJ¾}¸,¼J¾}¿}À¢»$¿J¶.³
Æ#Ä!¹!Ï$È#ØPÅZÒ¢Å$Ä%ÂËÑNÁ
¹$Ä!È
ÏNÄ�½
¾¢º¢´$¾,¼J¾J¿}À¢»Z¿J¶{¶PÑ#Û¢È¢ÆË¹$ÍPÑ#ÒPÏFÄ!¹ZÒ¢Å$Ä
ÈJ¹JÈZÒJÒPÑ#ÒPÏ=à

Ö ¼}Ò
ÑA%JÈ
ÚNÄ�ÑFÍËÁwÚËÆ¢Â�Ü}ß6J�Û¢È!ÏJÚ$È$Á¢ÛèÅ#Á¢Û�ÂmÁ}Ä}ÒZÕ!Û¢ÈZÒ{ÄPÑÙåZ¼}³¢ê
¼J¾J¿}À¢»Z¿J¶{¾Jæ!Å¢ÆNÕPÅ$Ä!ÈJ¹¢Æ}ÑFÍ!¹Z×�ÂFÒ$Ü}Á
È!Ï}Ï$¹!Ï$ÈZØ
ÅZÒ¢ÅËÄ%ÂZÑNÁ�½

Ö Û¢È$Ä!ÈZÒZÜÃÂmÁ
È�ÂN×ÞÏ$È#Ø
ÅËÒ¢Å$Ä%ÂZÑFÁ ÂËÏçÅËÛ¢ÈËô$Õ
ÅZÄ!È;ÄPÑ,ÚNá�ÑJÑ}Ï$ÈÞÏ$È$Á%Ï$ÈJê
·NÀ Ì Û¢È$Ä!È!ÚFÄ%ÂZÑNÁ.Ä!È!ÏFÄ�ØPÅ!ÏJÏ$È!Ï!Ð
²ËÊJ¾}¸pÚËÆZÈJÅËÒ�Í
Å
ÂDÄ%ÂmÁ!Ô¢þZ×
Ñ#Ò!þ
ÂmÁ}Ä!È$Á}Ä ÚËÑFÕJÁ}Ä!ÈZÒ�½

¾}º!´$¾d·NÀ Ì Ä!Å#ÕdÂËÏ;ÆËÈ!ÏJÏÝÄËá
Å#Á{ÄËá¢Ò¢È
ÏDá�ÑJÆ#Û.×PÑ#ÒÞÚNÕ¢ÒJÒ¢È#Á¢Ä�ÏZÈ#Á%Ï�é�ÆZÈ$æ
È¢Æ2J
×�ÂNÒ$Ü}ÁPÈ!ÏJÏ¢Ð
²ËÊJ¾}¸,Û¢È$Ä!È
ÚNÄ%ÂZÑNÁèÄ
È!ÏNÄ�Ø
Å!ÏJÏ$È
Ï=½

¼J¾J¿}À!»$¿J¶.³
ÆFÄ!¹
ÏËÑNØ
ÅZÒ!Å$Ä%ÂZÑNÁP¹$Ä!È!ÏNÄt½
¾}º¢´$¾,¼J¾J¿}À!»$¿J¶{¶PÑ#Û¢È!ÆZ¹$ÍPÑ#Ò�ÏNÄ!¹ZÒ¢ÅZÄ!ÈJ¹JÈZÒ}Ò
Ñ#ÒPÏ=½

¼J¾J¿}À!»$¿J¶{¾Jæ!Å¢ÆFÕ
Å$Ä!ÈJ¹!ÆJÑFÍ!¹Z×%ÂNÒ$Ü}Á
È
ÏJÏ$¹!Ï$ÈZØ
ÅZÒ¢ÅËÄ%ÂZÑNÁ�½

é�ê.½



¾}¸Ëã{²JÒ¢Å
ÚDÓ
¹Z×�ÂFÒ$Ü}Á
È!Ï}Ï$¹$Ä!È!ÏFÄ�½
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é�ê�Ô



¼J¿!»JåZ¾!´J´�³ËæPÑ!ÂNÛ¢¹Z²}åJ³¢´J¹Z²}åJ³¢´J¹!ÚFÒPÑ}ÏJÏ}ÂmÁ!Ô�Ï=½

·NÀëÌ�Á�Ñç²Zá¢Ò¢È}Å$Ä.À�ÂZÆZÈ,È#Á}Ä}Ò}Î.ÈËî�ÂËÏNÄ�Ï!Ð Ö ÄËá¢Ò¢ÈJÅZÄ{Û%ÂNÛÙÁ%ÑFÄ,Î!È$ÄpÏZÈ#Á¢Û�ÂmÁ}Ä!È#Á¢Ä!ê
²ËÊJ¾¢¸p·NÀëÌìÄËá!Ò¢ÈJÅ$ÄdÂËÏ Á�ÑNÁ
þ!ÆZÈ$æ!È¢Æ;³}¸ËãÞÑ#ÍËÁèÅPÂNÒPÚFÒ¢ÅË×ËÄdÂËÏ;ÆËÈ$æ!È¢Æ!Ð
²ËÊJ¾¢¸�·FÀ�ÌJÌAÑ#ÍËÁpÅ
ÂNÒPÚFÒ!ÅZ×ËÄdÂËÏ�Ü%Ñ#Ò¢ÈÙÄËá
Å#Á.¼�é�¶%·N¸¢´$¾}¼èÅ$ß�ÑFæ!È�³J¸Ëã

ÚFÒ
Ñ}ÏJÏ¢ÂmÁ¢ÔwÂËÏ Ø¢Ò
ÑA%JÈ
ÚNÄ!ÈZÛ%ÐÙ»Z¿ëÌAÑ#ÍËÁèÅPÂNÒPÚFÒ¢ÅË×ËÄdÂËÏSÜ'Ñ#Ò¢È
ÄËá
Å#Á{¼�é�¶%·F¸¢´$¾J¼{ß
È!ÆJÑFÍ{³J¸Ëã�ÚFÒ
Ñ}ÏJÏ¢ÂmÁ¢ÔdÂËÏ�Ø¢Ò
ÑA%JÈ
ÚNÄ!ÈZÛ%Ð}Ð
²JÊJ¾}¸�·NÀ Ì�ÑFÍËÁ.²}åË³¢´çá
Å!Ï Á�ÑFÄ.Û¢ÈZ×!ÈZÒJÒ¢ÈZÛwÂDÄ%ÏçÅZÛJæ%ÂËÏËÑ#Ò}Î

ÄPÑJÑ,ÆJÑNÁ¢Ô%Ð
²JÊJ¾}¸�ÂmÁ%ÚFÒ¢È#ÜPÈ#Á}Ä.Í!ÅPÂDÄ%ÂmÁ¢Ô�ÚËÑFÕJÁ}Ä!ÈZÒ�½

Û¢È$Ä!È!ÚFÄ%ÂZÑNÁèÄ!È
ÏNÄ,×!Å
ÂZÆ}Ï=½

¾}¸Ëã{³ËæPÑ!ÂNÛ¢¹Z²}åJ³¢´J¹Z²}åJ³¢´J¹!ÚFÒPÑ}ÏJÏ}ÂmÁ!ÔPÏH½
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é�êÅé



¼J¿!»JåZ¾!´J´�³
ÆFÄ
¹!Ï$È#Ø
ÅËÒ¢Å$Ä%ÂZÑFÁ
¹$Ä!È!ÏFÄ�½

·NÀëÌAÑFÍËÁÞÅ
ÂNÒ�ÚFÒ¢ÅZ×ËÄkÂJÏÙÆZÈ$æ
È¢ÆÙ³J¸ËãwÂËÏ�ÏZÈ#Ø
ÅZÒ¢ÅZÄ!ÈZÛ{æ!ÈZÒJÄ%ÂËÚ$Å¢Æ}Æ#Î{×JÒ
ÑDÜèÄËá
È
ÂmÁ}Ä¢ÒZÕ¢Û¢ÈZÒ,ß!Î�Ü%Ñ#Ò!ÈÙÄJá
Å#Á{¼�é�¶}³$O}³JºJ²ËãJ¿¢ÀJÀ.×ËÄ'Ð
²ËÊ}¾}¸.åËºË¾}³Ë¿�Ï$È¢ÆËÈ!ÚNÄ!ÈZÛ!¹!Ï$È#Á%ÏZÈ{×
ÆZÅZÔ�Ï=½
åË³Jº}º�¶
»$ãJ¾}º¢¹Z¶}³J¸Ë¾Zâ!ýJ¾J¿!´
»Fâ!²ëÌ�Ø¢Ò!ÈZÛ�ÂËÚNÄ
ÈZÛwÏ$È#Ø
ÅËÒ¢Å$Ä%ÂZÑFÁÞ×
Ñ#ÒpÚËÆ¢Â�Ü}ß�à>Û!È!ÏJÚ$È#Á!Û%Ð

·NÀëÌ�ÚËÆ¢ÂmÜ}ßdÏ$È#Ø
ÅZÒ!Å$Ä%ÂZÑNÁÞÔ}Ò¢ÈJÅ$Ä!ÈËÒ�ÄJá
Å#Á.Û¢È!ÏJÚ$È$Á¢Û%Ð
²ËÊ}¾}¸�Ï$È¢ÆZÈ!ÚFÄ ívÚËÆ¢Â�Ü}ß�ísÏZÈ#Á%Ï$È�½
¾}º¢´Z¾%·NÀ ÌAÑFÍËÁwÚ$Å#Á}Á�ÑFÄwÚËÆ¢Â�Ü¢ß.³}¸ËãpÚJÆ¢Â�Ü}ß,ÜPÅ#ÁPÈ#Õ}æ!ÈZÒ�Á�Ñ#ÄÙÜ}Õ'ÚDá

ÍPÑ#Ò�Ï$È;ÄËá
Å#Á.Û¢È!ÏJÚZÈ#Á¢Û%Ð
²ËÊJ¾¢¸pÏZÈ¢ÆZÈ!ÚNÄ í ÚËÆ!Â�Ü}ßtíiÏ$È$Á%Ï$È�½

»Z²ËÊ}¾J¿ËÉ'·#´Z¾dÏ$È¢ÆZÈ!ÚFÄ í�Û¢È!ÏJÚ$È$Á¢Û�íWÏ$È#Á%ÏZÈ�½
·NÀëÌAÑFÍËÁÞÅ
ÂNÒ�ÚFÒ¢ÅZ×ËÄkÂJÏçÅ$ÄÞÆZÈJÅ!ÏFÄ,¼�é�¶%·N¸¢´Z¾J¼ÞÅ#ß�ÑFæ!È;ÄËá!Ò¢ÈJÅ$Ä'Ð
²ËÊJ¾¢¸�·FÀ�Ì Û¢È
ÏJÚ$È#Á¢ÛwÏZÈ#Á%Ï$Èçá
Å!Ï ß
ÈJÈ#ÁdÚDá%Ñ}Ï$È#Áè³J¸Ëã

ÚËÆ¢ÂmÜ}ßdÏ$È#Á%Ï$ÈÙØ¢ÒPÑFæ%ÂNÛ¢È
ÏÙÅZÄÞÆZÈ}Å!ÏNÄ{³Jº�·N¸{×ËÄ'Ð
²ËÊJ¾¢¸pÏZÈ¢ÆZÈ!ÚNÄwÚËÆ!Â�Ü}ßwÏ$È#Á%Ï$È�½

·NÀëÌAÑFÍËÁÞÅ
ÂNÒ�ÚFÒ¢ÅZ×ËÄkÂJÏçÅ$ÄÞÆZÈJÅ!ÏFÄ,¼�é�¶%·N¸¢´Z¾J¼,ß
È¢ÆJÑFÍ{ÄËá!Ò¢ÈJÅ$Ä'Ð
²ËÊJ¾¢¸�·FÀ�Ì�ÚËÆ!Â�Ü}ßdÏ$È#Á%ÏZÈçáPÅ!Ï�ßPÈJÈ#ÁwÚDá�Ñ}Ï$È$Á.³}¸Ëã

Û¢È!Ï}Ú$È#Á¢ÛwÏ$È$Á%Ï$ÈçØ¢Ò
ÑFæ%ÂFÛ¢È!Ï�Å$ÄÞÆZÈJÅ!ÏNÄ.³Jº%·N¸�×JÄ'Ð
²ËÊJ¾¢¸pÏZÈ¢ÆZÈ!ÚNÄ.Û¢È
ÏJÚ$È#Á¢Û�Ï$È$Á%Ï$È�½

·NÀ�ÌvÅèÚFÒ
Ñ¢ÏJÏ}ÂmÁ¢Ô{¿¢³ÙÍPÑNÕ%Æ#Û�ÏNÄ%ÂZÆJÆ�ß
È.Ï$È¢ÆZÈ
ÚNÄ!ÈZÛÞÅZÔ!Å
ÂmÁ%ÏNÄÞÅ#Á
ÂmÁ}Ä}ÒZÕ!Û¢ÈZÒ,ÄËá
Å$ÄwÂËÏ,Ï$È#Ø
ÅËÒ¢Å$Ä!ÈZÛ{æ
ÈZÒËÄ%ÂËÚZÅ¢ÆJÆ#Î,ß¢ÎÙÜ%Ñ#Ò!ÈçÄËáPÅ#Á
¼�é�¶}³$O}³JºJ²Ëã%·FÀJÀ.×ËÄ'Ð
²ËÊJ¾¢¸�ÄJá
ÈÙÛ!È$Ä!È!ÚNÄ'ÂZÑNÁ.Ä!È!ÏNÄ.×¢ÅPÂZÆ}Ï=½

¾}¸Ëã{³
ÆFÄ
¹!Ï$È#Ø
ÅËÒ¢Å$Ä%ÂZÑFÁ
¹$Ä!È!ÏFÄ�½
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é�ê.ì



¼J¿!»JåZ¾!´J´;¶PÑ#Û!È¢ÆZ¹$ÍPÑ$ÒPÏNÄ!¹ZÒ!Å$Ä!ÈJ¹JÈËÒJÒ
Ñ#ÒPÏH½

Ö å!ÑDÜ¢Ø
ÅZÒ¢ÈèÑFÍËÁwÚËÆ¢ÂmÜ}ß6J;Û¢È!Ï}Ú$È#Á¢Û{Í%ÂNÄËápÆ!Â�ÜÃÂDÄ�Ï,Ñ#×�ÄËá¢Ò!ÈJÅ$Ä�í ÏÝØ�Ñ¢ÏJÏ}Âmß�ÆËÈ
Å¢ÆFÄ'ÂDÄËÕ¢Û¢ÈèÑFæ
ÈZÒèÈ#Á}Ä%ÂNÒ!È;Ò!Å#Á¢Ô¢È.Ñ#×.Å¢ÆFÄ�ébÒ¢Å$Ä!ÈÙÕJÁ'Ú$ÈZÒËÄ!ÅPÂmÁ}Ä}Îté ã!È!Ú}ÂNÛ!È
ÂN×.È
ÂDÄËáPÈZÒ,¿}³�×PÑ#ÒèÑ#ÍËÁ�ÏNÕ¢×J×�ÂËÚZÈ!Ï�æ�Ï�é�ÍPÑ#ÒPÏNÄwÚ$Å
Ï$ÈçÄJá¢Ò¢ÈJÅ$Ä.Ò¢ÅZÄ!È�é�ê

´JÈ$Ä�ÏDÕJß!Ò
ÑNÕ}Ä%ÂDÁ
È;Ø
ÅZÒ¢Å#ÜPÈ$Ä!ÈZÒ{ÄJá¢Ò¢È!ÏDá%ÑJÆ#ÛPÏ=½

ã!È$Ä
ÈZÒ$ÜÃÂmÁPÈ.Å¢ÆFÄ%ÂDÄJÕ¢Û¢È�×
Ñ#ÒÞÑFÍËÁwÚËÆ¢Â�Ü¢ßtàiÂN×ÞÚZÅ#Ø
Å#ß�ÆËÈ�½
Ö Ü%Ñ$Û¢È¢Æ{ÆZÈ$æ!È!Æ.ÂF×.ÑFÍËÁwÚ$Å#Á�íðÄwÚËÆ¢Â�Ü}ßwÑ#Ò{Å¢Æ#Ò¢È}ÅZÛJÎ,á
Å!Ï íðã!È
ÏJÚ$È#Á¢Û�í�ê
ã!È$Ä
ÈZÒ$ÜÃÂmÁPÈ.Å¢ÆFÄ%ÂDÄJÕ¢Û¢È�×
Ñ#ÒÞÑFÍËÁ.Û¢È!ÏJÚZÈ#Á}Ä�½
Ö Ü%Ñ$Û¢È¢Æ{ÆZÈ$æ!È!Æ.ÂF×.ÑFÍËÁÞÅ¢Æ#Ò!ÈJÅZÛJÎ,á
Å
Ï�í�å
Æ¢Â�Ü}ßtíìê
ã!È$Ä
ÈZÒ$ÜÃÂmÁPÈ.Å¢ÆFÄ%ÂDÄJÕ¢Û¢È�×
Ñ#Ò�ÄËá¢Ò¢È}Å$ÄÞÅ$Ä;áÃÂËÏ;ÆËÅZÒJÔ¢È!ÏFÄ�Ø%Ñ}Ï}ÂDÄ%ÂNæ!È;æ!ÈZÒËÄ%ÂJÚ$Å¢Æ;Ò¢Å$Ä
È�½
ã!È$Ä
ÈZÒ$ÜÃÂmÁPÈ.Å¢ÆFÄ%ÂDÄJÕ¢Û¢È�×
Ñ#Ò�ÄËá¢Ò¢È}Å$ÄÞÅ$Ä;áÃÂËÏSÜ'Ñ}ÏNÄ�Á
ÈZÔ¢Å$Ä'ÂDæ!È�æ!ÈZÒJÄ%ÂËÚ$Å¢ÆÙÒ¢ÅZÄ!È�½
ã!È$Ä
ÈZÒ$ÜÃÂmÁPÈ�ÍPÑ#ÒPÏNÄ
þ!Ú$Å!Ï$ÈpÏZÈ#Ø
ÅZÒ¢ÅZÄ%ÂZÑNÁÞ×
Ñ$ÒèÑFÍJÁ�ÚËÆ!Â�Ü}ßÞÅ#Á¢Û,Û¢È!ÏJÚ$È$Á¢Û�½

¾}¸Ëã,¶PÑ#Û!È¢ÆZ¹$ÍPÑ$ÒPÏNÄ!¹ZÒ!Å$Ä!ÈJ¹JÈËÒJÒ
Ñ#ÒPÏH½
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¼J¿!»JåZ¾!´J´;¾Jæ!Å!ÆNÕ
Å$Ä!È}¹¢ÆJÑFÍ!¹Ë×�ÂNÒ$Ü}ÁPÈ!ÏJÏ$¹!ÏZÈ$Ø
ÅZÒ!ÅZÄ%ÂZÑFÁ�½

·NÀëÌ�Á
È
ÂDÄJá
ÈZÒ�Ï$È#Á%ÏZÈ;Ô%ÂDæ!È!ÏÙÅZÛ¢ÈËôZÕ
Å$Ä!ÈpÏ$È$Ø
ÅZÒ¢Å$Ä'ÂZÑNÁÃÐ
²ËÊJ¾}¸,Û¢È$Ä
È!ÚNÄ%ÂZÑFÁèÄ!È!ÏNÄ{×¢Å
ÂZÆ¢Ï=½

·mÁ%Ú#Ò¢ÈFÜPÈ#Á¢Äè×�ÂNÒ$Ü}ÁPÈ!ÏJÏ$þZÛ!È¢ÆZÅZÎdÚ#ÎPÚËÆZÈèÚËÑNÕJÁ¢Ä�½
¾}º¢´$¾{Û¢È$Ä
È!ÚNÄ%ÂZÑFÁèÄ!È!ÏNÄ�Ø
Å!ÏJÏZÈ!Ï=½

·NÀëÌ�ÚËÆ¢ÂmÜ}ßdÏ$È#Á%Ï$È;Ô�ÂDæ
È!ÏÝß
È$ÄJÄ!ÈËÒpÏZÈ#Ø
ÅZÒ¢ÅZÄ%ÂZÑNÁÃÐ
²ËÊJ¾¢¸�ÂDÁ¢Û�ÂËÚ$ÅZÄ!ÈÞÚËÆ¢Â�Ü}ßdÏ$È$Á%Ï$È,»$µ�½

´}Å$æ!ÈèÏ$È!ÚËÑNÁ!Û¢þ!ÚDá�Ñ!ÂËÚ$È�Ï$È$Ø
ÅZÒ¢Å$Ä'ÂZÑNÁt½ Ö ×PÑ#Ò;ã�ÑNÁtíðÄèå}ÅZÒ!ÈJê
¾}º¢´Z¾w·FÀ�Ì�Ú$Å$ÁJÁ�ÑFÄdÚËÆ!Â�Ü}ß,ßJÕ}Ä{Û
ÑNÁtíðÄ.Û¢È
ÏJÚ$È#Á¢Û�Á
È}ÅZÒ
Æ#ÎèÅ!Ï

ÔPÑJÑ#Û.Å!ÏÝÛ!È!ÏJÚ$È#Á!Û%Ð
²ËÊJ¾¢¸�ÂDÁ¢Û�ÂËÚ$ÅZÄ!ÈÞÚËÆ¢Â�Ü}ßdÏ$È$Á%Ï$È,»$µ�½
´JÅ$æ
ÈèÏZÈ!ÚËÑNÁ¢Û!þ!ÚDá�Ñ¢ÂJÚ$È�Ï$È#ØPÅZÒ¢Å$Ä%ÂËÑNÁt½ Ö ×
Ñ$Ò;ãPÑFÁtíðÄèå}ÅZÒ¢È}ê

Ö ÄËáÃÂËÏç×
Ñ#ÒPÚ$È
Ï�ÛPÑNÁtíðÄ{Û¢È!ÏJÚZÈ#Á¢Ûté>ÿ�Â$Å!ÏçÅËÔ¢Å
ÂmÁ%ÏFÄèÅ!ÆFÄ%ÂDÄËÕ!Û¢ÈÞÚFÒ
Ñ}ÏJÏ¢ÂmÁ¢Ô¢ê
¾}º¢´Z¾wÂDÁ¢Û�ÂËÚ$ÅZÄ!È�Û¢È!ÏJÚ$È$Á¢Û�Ï$È#Á%Ï$È{»$µt½
´JÅ$æ
ÈèÏZÈ!ÚËÑNÁ¢Û!þ!ÚDá�Ñ¢ÂJÚ$È�Ï$È#ØPÅZÒ¢Å$Ä%ÂËÑNÁt½ Ö ×
Ñ$Ò;ãPÑFÁtíðÄèå}ÅZÒ¢È}ê

·NÀëÌJÌ�ÚËÆ!Â�Ü}ßdÏ$È#Á%ÏZÈèÏZÈ¢ÆZÈ!ÚNÄ
ÈZÛèÅ#Á¢Û�ÂmÁ}Ä}ÒZÕ!Û¢ÈZÒdÂËÏSÜ%Ñ#Ò¢È;ÄËá
Å$Á
¼�é�º!»#É¢À�·D¿}¶J¿�{×¢È}È$Ä.Å$ß�ÑFæ!È.ÑFÍËÁpÅ
ÂNÒ�ÚFÒ¢ÅZ×ËÄÃÐ

»Z¿ Ì Û¢È
ÏJÚ$È#Á¢ÛwÏZÈ#Á%Ï$ÈèÏ$È¢ÆZÈ
ÚNÄ!ÈZÛÞÅ#Á!ÛpÂmÁ¢Ä}ÒZÕ¢Û¢ÈËÒ�ÂJÏSÜ%Ñ$Ò¢ÈçÄJá
Å#Á
¼�é�º!»#É¢À�·D¿}¶J¿�{×¢È}È$Ä;ßPÈ¢ÆJÑFÍpÑFÍËÁpÅ
ÂNÒ�ÚFÒ¢ÅZ×ËÄÃÐJÐ

²JÊJ¾}¸,Û¢È$Ä!È!ÚFÄ%ÂZÑNÁèÄ!È
ÏNÄ,×!Å
ÂZÆ}Ï=½ Ö Ú#Ò
Ñ}ÏJÏ}ÂDÁ¢ÔPÏ�Á�ÑFÄ�Ø
ÈZÒZÜÃÂDÄJÄ!ÈËÛÞÑFÁpÆJÑ#Í
×�ÂFÒ$Ü}Á
È!Ï}Ï$ê

·mÁ%ÚFÒ¢È#ÜPÈ#Á}Äè×�ÂFÒ$Ü}Á
È!Ï}Ï$þZÛ¢È¢ÆËÅZÎdÚFÎPÚJÆZÈ.ÚJÑNÕJÁ}Ä!ÈËÒ�½
åËºË¾}³Ë¿{ÿ¢ÅZÛ{×�ÂFÒ$Ü}Á
È!Ï}ÏÙ»Zµ�ÂmÁ!Û�ÂËÚ$Å$Ä�Ñ#Ò�½
åËºË¾}³Ë¿è´JÈ!ÚJÑNÁ¢Û¢þ!ÚNá�Ñ¢ÂËÚ$ÈwÏ$È#Ø
ÅZÒ!Å$Ä%ÂZÑNÁ�½

¾}¸Ëã,¾Jæ!Å!ÆNÕ
Å$Ä!ÈèÆJÑ#Í!¹Z×�ÂNÒPÑNÁ
È!ÏJÏZ¹!Ï$È#Ø
ÅËÒ¢Å$Ä%ÂZÑFÁ�½
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¼J¿!»JåZ¾!´J´{´JÈ$Ä
¹#ÕJØ
¹$Í�Ñ#ÒZÓ'ÂmÁ!Ô¢¹¢Æ¢ÂËÏFÄ�½

·NÀëÌ
í�á'ÂNÄ�íjÛ¢È!ÚËÆZÅËÒ¢ÈZÛ%Ð
²ËÊJ¾¢¸pÂmÁ!Û�ÂËÚ$Å$Ä
È;á'ÂNÔZá
È
ÏNÄ.Û�ÂËÏDØ�ÆËÅZÎ�Ø¢Ò�ÂZÑ#Ò%ÂDÄ}Î�½

·NÀëÌ�Á
ÈZÍ,ÄJá¢Ò¢ÈJÅ$ÄÃÐ
²JÊJ¾}¸.ÅZÛJÛ�ÄPÑ É%Ñ#ÒZÓ'ÂmÁ!Ô,º%ÂËÏNÄ,Í%ÂDÄËádÏNÄ!ÅZÄËÕ%Ï í�Á
È$Í�í}½
¾¢º¢´$¾èÅZÛJÛ�ÄPÑ É%Ñ#ÒZÓ'ÂmÁ!Ô,º%ÂËÏNÄ,Í%ÂDÄËádÏNÄ!ÅZÄËÕ%Ï í ÚËÑNÁ}Ä'ÂmÁJÕ'ÂmÁ!Ô�íJ½

´JÈZÄ�áÃÂDÄpÚJÑNÕJÁ}Ä!ÈËÒ�Ä�Ñ{ÂmÁ!Û�ÂËÚ$Å$Ä
È,È
ÏNÄ!Å#ß�Æ!ÂËÏDá
ÈZÛ{ÄJá¢Ò¢ÈJÅ$Ät½
¾}º¢´Z¾�ÂmÁ!Û�ÂËÚ$Å$Ä
È;Á�Ñ�Û%ÂËÏDØ�ÆZÅËÎ�½ Ö ÜPÅZÎ;ß
È,ÅZÛ�%#Õ%ÏFÄ!ÈZÛ,ß¢Î�²JÒ¢ÅZ×J×%ÂËÚç³JÛËæ�é�ÆJÑ#Ô%ÂËÚ$ê

·NÀëÌ�Á�Ñ#Ä6�$Á¢ÛÞÚJÑNÁ%Ï$È!ÚNÕ}Ä%ÂDæ!ÈÙÜ�ÂËÏJÏ¢Ð
²ËÊJ¾¢¸�·FÀ�Ì�á'ÂNÄ6�.ÚFÎPÚËÆËÈ!Ï;ÅZÔ
ÑHà�ÜÃÂËÏJÏ-)çÚFÎPÚËÆZÈ{ÅZÔPÑ!Ð
²ËÊJ¾}¸�·NÀëÌvÅZÛËæ'ÂËÏËÑ#ÒJÎ,áPÅ!Ï�ßPÈJÈ#Á.Û�ÂËÏDØ�ÆËÅZÎ¢ÈZÛÞÅ$ÄpÆZÈJÅ
ÏNÄÙÜ�ÂmÁ'Â�Ü}ÕJÜ.Ä'Â�ÜPÈPÐ
²ËÊJ¾}¸.ÅZÛJÛ�ÄPÑÝÉ�Ñ#ÒZÓ'ÂDÁ¢Ô{º�ÂËÏNÄ{ÍP:}ÏFÄ!Å$ÄËÕ%ÏëíðÄ
ÈZÒ$ÜÃÂmÁPÅ$Ä!È�íJ½

´JÈ$Ä�á'ÂDÄ�ÚËÑNÕJÁ¢Ä!ÈZÒ,ÄPÑçÇ¢ÈZÒ
ÑH½
¾}º¢´$¾èÅZÛJÛ�ÄPÑÝÉ�Ñ#ÒZÓ'ÂDÁ¢Ô{º�ÂËÏNÄ{ÍP:}ÏFÄ!Å$ÄËÕ%Ïëí ÚJÑNÁ}Ä%ÂmÁ}Õ'ÂmÁ¢Ô�í}½

·mÁ¢Û�ÂJÚ$Å$Ä!È;á'ÂFÔZá
È!ÏNÄ.Û�ÂJÏDØ�ÆZÅZÎ�Ø¢Ò%ÂZÑ#Ò�ÂDÄ¢Î�½
åËºË¾}³J¿w·F²JÀÞÚJÆZÈJÅZÒÞÑ#×pÚËÑNÁ¢×
Æ!ÂËÚNÄè×
ÆZÅËÔ�½
Ö ãPÑNÁtí�ÄèÅ$ÁJÁ�ÑNÕJÁ'Ú$ÈkóFÚËÆZÈJÅËÒÞÑ$×;Ä}Ò!ÅZ×J×�ÂËÚ�ó~Î!È$Ä!ê

¾}º¢´$¾èÅZÛJÛ�ÄPÑÝÉ�Ñ#ÒZÓÃÂmÁ¢Ô{º�ÂËÏNÄ{ÍP:¢ÏNÄ!Å$ÄËÕ'Ï ívÚËÑNÁ}Ä%ÂDÁJÕ'ÂmÁ¢Ô�íJ½ Ö Ó
È}È#Ø%Ï;¿¢³¢ê
´JÈ$Ä�á'ÂDÄwÚËÑFÕJÁ}Ä!ÈZÒ,ÄPÑ,ÏDá�ÑFÍ.×�ÂFÒPÏNÄ í�ÜÃÂËÏJÏHíJ½
·mÁ¢Û%ÂËÚ$Å$Ä!È;áÃÂNÔZá
È!ÏFÄ{Û%ÂËÏDØ�ÆZÅËÎ;Ø!Ò�ÂZÑ#Ò�ÂNÄ}Î�½

¾}¸Ëãè´JÈ$Ä
¹#ÕJØ
¹$Í�Ñ#ÒZÓ'ÂmÁ!Ô¢¹¢Æ¢ÂËÏFÄ�½
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¼J¿!»JåZ¾!´J´�²¢È!ÏFÄ!¹Z×
Ñ#Ò!¹FÜ}Õ�ÆFÄ'Â#Å
ÂNÒPÚ#Ò¢ÅZ×ËÄ!¹
ÚJÑNÁ¢×PÆ!ÂËÚNÄt½

åËºË¾¢³Ë¿�Ü}Õ�ÆFÄ%Â$Å
ÂNÒPÚFÒ!ÅZ×ËÄè×
ÆZÅËÔ.Å$Á¢Û;ÄJá¢Ò¢ÈJÅ$ÄwÚËÑFÕJÁ}Ä!ÈZÒ�½
¿J¾J¼}¾}³J²�É}Ê%·NºJ¾ Ì�Ü%Ñ#Ò¢È,È#Á}Ä}Ò%Â#È!Ï,ÑNÁ,É�Ñ#ÒZÓ'ÂDÁ¢Ô{º�ÂËÏNÄ'Ð�½
·NÀëÌ�ÏNÄ!ÅZÄËÕ%Ï.ÂËÏ í�Á�ÑFÍ�í�Ñ#Ò4í ÚËÑNÁ¢Ä%ÂmÁJÕ'ÂDÁ¢Ô�í�Ð
²ËÊJ¾¢¸�ÂDÁ%ÚFÒ¢ÈFÜ�È#Á}ÄwÚËÑNÕJÁ¢Ä�½

´JÈ¢ÆËÈ!ÚNÄ,Á
ÈZîËÄ�É�Ñ#ÒËÓ'ÂmÁ¢Ô{º�ÂËÏFÄèÈ$Á}Ä}ÒJÎ�½
¾}¸Ëã}¿J¾J¼J¾}³}²�½

·NÀëÌ�Ü%Ñ#Ò!ÈçÄËáPÅ#ÁwÑNÁ
ÈÙÄËá¢Ò¢ÈJÅZÄ�ÚJÑNÕJÁ}Ä!ÈËÛ%Ð
²ËÊJ¾¢¸{´$¾¢²ÙÜ¢Õ�ÆFÄ%Â#ÅPÂNÒPÚFÒ¢ÅË×ËÄè×
ÆZÅZÔ�½

¾}¸Ëã{²¢È!ÏFÄ!¹Z×
Ñ#Ò!¹FÜ}Õ�ÆFÄ'Â#Å
ÂNÒPÚ#Ò¢ÅZ×ËÄ!¹
ÚËÑFÁ¢×PÆ!ÂËÚNÄt½
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¿!»Fâ
²�·N¸Ë¾{ýJ¾J¿¢²�·FåË³Jº!¹$¶%·#´J´}¹$ã%·#´Z²}³J¸}åZ¾!¹JåJ³Jº}å$â
ºJ³J²%·$»Z¸

·N¸�Ìì¿
È¢Æ�éjÅ¢ÆFÄ�éËà>Ò!È¢Æ�é>Å¢ÆFÄ�ébÒ¢Å$Ä!È�àsÏFÄ!ÅZÒËÄ,Ä%Â�ÜPÈ�à`È$Á¢Û;Ä'Â�ÜPÈ�àWÚËÆ¢ÂDØ,Ä%ÂmÜPÈPÐ
»Fâ!²ëÌìæ!ÈZÒËÄ'ÂËÚ$Å¢ÆÝÜÃÂËÏ}Ï�Û%ÂËÏNÄ!Å#Á'Ú$ÈPÐ[½

å}Å!Æ}ÚDÕ�ÆZÅZÄ!È�ýJ¶JãèÅ$ÄèÈ#Á¢ÛÞÑ#×ÞÚ#Ò�ÂDÄ%ÂËÚZÅ¢ÆèÂmÁ}Ä!ÈZÒJæ!Å¢ÆçÕ%Ï}ÂDÁ¢ÔèÆËÈ!ÏJÏ$ÈZÒpÑ#×
ÚËÆ!ÂmØ.Ä%Â�ÜPÈ.Ñ#ÒpÏNÄ!ÅZÒËÄ,Ä%Â�Ü�È�½

å}Å!Æ}ÚDÕ�ÆZÅZÄ!È�ýJ¶JãèÅ$Ä�ÏNÄ!ÅZÒËÄpÑ#×pÚFÒ�ÂDÄ'ÂËÚ$Å¢ÆÞÂmÁ¢Ä!ÈZÒËæ!Å!ÆÝÕ'Ï}ÂmÁ¢ÔpÆZÈ!Ï}Ï$ÈZÒÞÑ#×
ÚËÆ!ÂmØ.Ä%Â�ÜPÈ.Ñ#Ò.È#Á¢Û�Ä%Â�ÜPÈ�½

·NÀëÌ�Ï}ÂFÔZÁ%Ï,Ñ#×�ÄJÍPÑ�ýJ¶Jã�í Ï�Û�ÂN×}×¢ÈZÒ%Ð Ö Å!ÆFÄ%ÂDÄËÕ!Û¢ÈÞÚFÒ
Ñ}ÏJÏçÛZÕ!Ò�ÂmÁ¢Ô�ÚFÒ�ÂNÄ%ÂËÚ$Å¢ÆèÂmÁ¢Ä!ÈZÒËæ!Å!ÆZê
²ËÊ}¾}¸{Ò¢È$ÄËÕ¢ÒËÁ{ý}¶Jã�!}»�½

¾}º!´$¾%·NÀ ÌAÑFÍJÁÞÅPÂNÒPÚFÒ¢ÅË×ËÄÞÅ#ß�ÑFæ!È;ÄËá!Ò
ÑNÕ¢ÔZá%ÑNÕ}ÄdÂmÁ}Ä!ÈËÒËæ!Å¢Æ!Ð
²ËÊ}¾}¸{Ò¢È$ÄËÕ¢ÒËÁ�ÆËÈ!ÏJÏ$ÈZÒÞÑ#×�ÄJÍPÑ�ýJ¶Jã�íì´�½

»Z²JÊJ¾J¿ËÉ'·$´$¾èÒ¢È$ÄËÕ!ÒZÁèÔJÒ¢ÈJÅ$Ä
ÈZÒpÑ#×;Ä}ÍPÑÝý}¶Jã�í�´�½

¾}¸Ëã,ýJ¾J¿¢²�·FåË³Jº!¹$¶%·#´J´}¹$ã%·#´Z²}³J¸}åZ¾!¹JåË³}º}å$â
ºJ³J²%·$»Z¸�½
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ÆZÅZÔ�ÏÙÅ$Á¢Û;æ
ÅZÒ�Â#Å#ß%ÆZÈ!Ïç×
Ñ#Ò,Ò¢È$æ!ÈËÒPÏ$Å¢Æ$:!ÂmÁ%ÚFÒ¢È}Å!Ï$È�Æ}Ñ#Ô�ÂËÚ=½
´JÅ$æ
ÈÙ²JÀ;Ø�Ñ¢ÂDÁ}Ä!ÈZÒwÂmÁd·N²JÀ�½

¾}¸Ëã{¸¢È$Í
¹$ÄËá¢Ò¢È}Å$Ä!¹Z×�ÂËÆZÈJ¹JÈ#Á¢Ä}ÒJÎ�½

é�î3ì



¼J¿!»JåZ¾!´J´{´JÈ¢ÆËÈ!ÚNÄ!¹!ÏZÈ#Á%Ï$È�½

·NÀëÌ ²Zá¢Ò¢È}Å$ÄdÂËÏÝ²¢åË³¢´,ÈËô$Õ'ÂmØ}Ø
ÈZÛ{³J¸Ëã�á
Å!Ï,Ï$È#Á}ÄÞÅçæ!ÈZÒËÄ%ÂJÚ$Å¢ÆèÚËÑDÜ¢Ø�ÆZÈFÜPÈ$Á}Ä'Ð
²ËÊJ¾¢¸;¼J¾}¿}À¢»$¿J¶èÀPÑ#Ò$ÜP¹!ÚJÑDÜ}Ø�ÆZÈ#ÜPÈ#Á}Ä�½ Ö ´JÈ¢ÆZÈ
ÚNÄwÚËÑDÜ}Ø
ÅZÄ%Âmß�ÆZÈpÏZÈ#Á%Ï$ÈJê
¾}º¢´Z¾%·NÀ Ì Û¢È$Ä
È!ÚNÄ%ÂZÑFÁèÄ!È!ÏNÄ{Û�ÂNÛ;Á�ÑFÄ�Ï$È¢ÆZÈ
ÚNÄ�ÆJÑFÍ!þZ×%ÂNÒ$Ü}Á
È
ÏJÏèÏ$È#Á'Ï$ÈPÐ Ö Á�Ñ#ÒZÜPÅ¢Æ.Ú$Å!Ï$È}ê

²ËÊJ¾}¸{åË³JºJº�¶!»$ã}¾}º¢¹$¶}³}¸Ë¾Zâ¢ýJ¾}¿!´
»#â!² ÌìØ¢Ò¢ÈZÛ�ÂJÚNÄ!ÈZÛwÏ$È$Ø
ÅZÒ¢Å$Ä'ÂZÑNÁÞ×
Ñ#ÒpÚËÆ¢ÂmÜ}ßtà>Û¢È!ÏJÚ$Å$Á¢Û%Ð[½
·NÀëÌ�ÚËÆ¢Â�Ü¢ßwÏZÈ#Ø
ÅZÒ¢ÅZÄ%ÂZÑNÁÞÔJÒ!ÈJÅ$Ä!ÈZÒ,ÄËáPÅ#Á{Û!È!ÏJÚ$È#Á!Û%Ð

²ËÊJ¾¢¸pÏZÈ¢ÆZÈ!ÚNÄ í ÚJÆ¢Â�Ü}ßtíWÏ$È$Á%Ï$È�½
¾}º¢´$¾'·NÀ ÌAÑFÍËÁwÚ$Å#ÁJÁ%ÑFÄwÚËÆ¢Â�Ü}ßè³J¸JãpÚËÆ!Â�Ü}ß�ÜPÅ#Á
È#Õ¢æ!ÈZÒ,Á�ÑFÄ

Ü}Õ%ÚDá.ÍPÑ$ÒPÏ$ÈÙÄËá
Å#ÁèÛ¢È!Ï}Ú$È#Á¢Û%Ð
²ËÊJ¾¢¸pÏZÈ¢ÆZÈ!ÚNÄ í ÚJÆ¢Â�Ü}ßtíWÏ$È$Á%Ï$È�½

»Z²ËÊJ¾}¿ËÉ'·#´$¾dÏZÈ¢ÆZÈ!ÚNÄ í�Û!È!ÏJÚ$È#Á!Û�íWÏ$È#Á%Ï$È�½
·NÀëÌAÑFÍËÁÞÅ
ÂNÒPÚ#Ò¢ÅZ×ËÄkÂËÏçÅ$ÄpÆZÈJÅ!ÏNÄ{¼�é�¶%·N¸¢´$¾}¼èÅ$ß�ÑFæ!È;ÄËá¢Ò!ÈJÅ$Ä'Ð

²ËÊJ¾¢¸�·FÀ Ì Û!È!ÏJÚ$È#Á!ÛpÏZÈ#Á%Ï$ÈÙá
Å!Ï ß
ÈJÈ$Á�ÚDá%Ñ}Ï$È#Áè³J¸Ëã
ÚJÆ¢Â�Ü}ßwÏ$È#Á%ÏZÈçØ!Ò
ÑFæ%ÂNÛ!È!Ï;Å$ÄÞÆËÈJÅ!ÏNÄ.³Jº�·N¶,×ËÄÃÐ
²ËÊJ¾}¸pÏ$È¢ÆZÈ
ÚNÄwÚËÆ¢Â�Ü}ßdÏ$È$Á%Ï$È�½

´$ÄPÑ#Ò!ÈèÏZÈ!ÚËÑNÁ¢Û�ÚDá%Ñ¢ÂËÚ$È�×
Ñ#Ò
ãPÑNÁtíðÄèå}ÅËÒ¢ÈçÄ
È!ÏNÄ�½

·NÀëÌAÑFÍËÁÞÅ
ÂNÒPÚ#Ò¢ÅZ×ËÄkÂËÏçÅ$ÄpÆZÈJÅ!ÏNÄ{¼�é�¶%·N¸¢´$¾}¼�ßPÈ¢ÆJÑFÍ{ÄËá¢Ò!ÈJÅ$Ä'Ð
²ËÊJ¾¢¸�·FÀ Ì�ÚJÆ¢Â�Ü}ßwÏ$È#Á%ÏZÈçáPÅ!Ï�ßPÈJÈ#ÁwÚDá�Ñ}Ï$È$Á.³}¸Ëã

Û!È!ÏJÚ$È#Á!ÛpÏZÈ#Á%Ï$ÈÙØ¢Ò
Ñ#æ%ÂNÛ¢È!Ï;Å$ÄpÆZÈJÅ
ÏNÄ,³}º�·D¶.×ËÄ'Ð
²ËÊJ¾}¸pÏ$È¢ÆZÈ
ÚNÄ.Û¢È!ÏJÚ$È$Á¢Û�Ï$È#Á%Ï$È�½

´$ÄPÑ#Ò!ÈèÏZÈ!ÚËÑNÁ¢Û�ÚDá%Ñ¢ÂËÚ$È�×
Ñ#Ò
ãPÑNÁtíðÄèå}ÅËÒ¢ÈçÄ
È!ÏNÄ�½

¾}º¢´Z¾%·NÀ Ì Û¢È$Ä
È!ÚNÄ%ÂZÑFÁkÏ$È¢ÆZÈ!ÚFÄ!ÈZÛ í ÚËÆ¢ÂmÜ}ßtíjÛ¢È!ÏDØÃÂDÄ!ÈÞÆJÑFÍ{×�ÂNÒZÜ}Á
È!ÏJÏ!Ð
²ËÊ}¾}¸�Ï$È¢ÆZÈ!ÚFÄ ívÚËÆ¢Â�Ü}ß�ísÏZÈ#Á%Ï$È�½

´$ÄPÑ#Ò¢ÈèÏ$È!ÚJÑNÁ¢Û�ÚDá�Ñ¢ÂJÚ$È�×
Ñ#Ò�ãPÑNÁtíðÄèå}ÅËÒ¢ÈçÄ
È!ÏNÄ�½
»Z²ËÊ}¾J¿ËÉ'·#´Z¾dÏ$È¢ÆZÈ!ÚFÄ í�Û¢È!ÏJÚ$È$Á¢Û�íWÏ$È#Á%ÏZÈ�½ Ö ÆJÑFÍ!þË×�ÂNÒ$Ü}ÁPÈ!ÏJÏ;Û¢È
ÏJÚ$È#Á¢Ûè»$µ
ê

´$ÄPÑ#Ò¢ÈèÏ$È!ÚJÑNÁ¢Û�ÚDá�Ñ¢ÂJÚ$È�×
Ñ#Ò�ãPÑNÁtíðÄèå}ÅËÒ¢ÈçÄ
È!ÏNÄ�½
·NÀëÌìÄËá¢Ò!ÈJÅ$ÄdÂËÏ�²}åË³¢´,ÈËô$Õ'ÂDØJØ
ÈZÛ%Ð

²ËÊ}¾}¸,¼J¾J¿}À¢»Z¿J¶.²}åË³¢´J¹ZÄËá¢Ò¢ÈJÅZÄ!¹#Ø¢Ò
Ñ¢Ú$È!ÏJÏ}ÂDÁ¢Ô�½
¾}º!´$¾{¼J¾J¿}À¢»Z¿J¶{ãPÑNÁtíðÄ
¹!Ú$ÅZÒ¢È}¹$Ä!È!ÏNÄt½ Ö Ï$ÈJÈpÂN×.È
ÂDÄJá
ÈZÒpÏ$È#Á%Ï$È{Å!Ú}Ú$È#Ø}Ä!Å$ß�ÆZÈJê

¾}¸Ëãè´JÈ¢ÆËÈ!ÚNÄ!¹!ÏZÈ#Á%Ï$È�½
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¼J¿!»JåZ¾!´J´�À
Ñ#ÒZÜP¹!ÚËÑDÜ¢Ø�ÆZÈFÜPÈ$Á}Ä�½

ã!ÈËÒ�ÂDæ!ÈèÑFÍËÁwÏ$È#Á'Ï$È�×JÒ
ÑDÜ.ÄËá¢Ò¢È}Å$Ä�í Ï.ÚËÑNÜ}Ø�ÆZÈFÜ�È#Á}Ä�½
·NÀëÌìÄËá!Ò¢ÈJÅ$Ä{ÄPÑJÆ$ÛÞÑ#ÍËÁ{²¢åË³¢´çÁ�ÑFÄ,ÄPÑ,ÚJÆ¢Â�Ü}ßÃÐ
²ËÊ}¾}¸�Ï$È¢ÆZÈ!ÚFÄ{Û!È!ÏJÚ$È#Á!ÛpÏZÈ#Á%Ï$È�½
¾}º!´$¾wÏ$È¢ÆZÈ!ÚFÄ�ÚJÆ¢Â�Ü}ßwÏ$È#Á%ÏZÈ�½

¾}¸Ëã{À
Ñ#ÒZÜP¹!ÚËÑDÜ¢Ø�ÆZÈFÜPÈ$Á}Ä�½

é�î$£



¼J¿!»JåZ¾!´J´�²}åË³!´J¹$ÄËá¢Ò!ÈJÅ$Ä!¹#Ø!Ò
Ñ}Ú$È!Ï}Ï}ÂmÁ¢Ô�½

·mÁ!Û�ÂËÚ$Å$Ä
È óAÛ
Ñ{Ú$ÅZÒ¢È'ó�Ï}ÂDÄJÕ
Å$Ä%ÂZÑFÁt½ Ö Õ%Ï$ÈÞÏ$È!ÆZÈ!ÚNÄ!ÈËÛpÏZÈ#Á%Ï$ÈJê
·NÀëÌAÑFÍJÁ,¶PÑ$Û¢È{´.·DãwÂËÏ á'ÂNÔZá
ÈËÒ�æ
Å¢ÆNÕ
ÈÙÄËá
Å#ÁkÂmÁ¢Ä}ÒZÕ¢Û¢ÈËÒ�í Ï¢Ð

²ËÊJ¾}¸.´$¾}²,×
ÆZÅZÔ�ÄPÑçÛ¢ÈZ×¢ÈËÒ,Û%ÂËÏDØ�ÆZÅËÎÞÑ$×;¿}³�½
Ö ¼PÑFÄ
È#Á}Ä%Â#Å!Æ;×
Ñ#Ò�ÂmÁ%ÚËÑDÜ¢Ø
Å$Ä%Âmß%ÆZÈpÏ$È#Á%ÏZÈ!Ï;ÈZî�ÂËÏNÄ%Ï$ê
å$á
Å#Á!Ô¢È;Ä}Ò¢ÅZ×J×%ÂËÚçÛ�ÂËÏDØ�ÆËÅZÎ�ÏNÄ!Å$ÄËÕ'Ï�×}Ò
ÑDÜ.¿}³;Ä�Ñ�²J³�½
´JÅ$æ!È,»#É¢¸}²Ë¾}¸J²wÂmÁ{Ä!ÈFÜ}Ø%Ñ#Ò¢ÅZÒJÎ.²Ëá¢Ò¢ÈJÅ$Ä.À�ÂËÆZÈ.ÏFÄPÑ#Ò¢ÅZÔ!È�½
åËºË¾}³J¿pÑ#ÍËÁ,¿¢³Ùæ!ÅZÒ%Â#Å#ß�ÆZÈ
Ï=½

¾}¸Ëã{²}åË³!´J¹$ÄËá¢Ò!ÈJÅ$Ä!¹$¼¢Ò
Ñ}Ú$È!Ï}Ï}ÂmÁ¢Ô�½
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¼J¿!»JåZ¾!´J´;ãPÑNÁ�íðÄ!¹!Ú$ÅËÒ¢ÈJ¹$Ä!È
ÏNÄ�½

Ö É¢º�ÄËá¢Ò¢È}Å$Ä6!çÄËá¢Ò!ÈJÅ$Ä{ÍËá�Ñ}ÏZÈçÉ!º{È#Á¢Ä}ÒJÎ�ÂËÏ,ÂDÁJØJÕ}Ä{ÄPÑÝÄ!Å!ÏDÓ
ê
Ö ²JÀ�ÄËá¢Ò¢È}Å$Ä6!çÄËá¢Ò!ÈJÅ$ÄÞÈZî¢ÅFÜ�ÂmÁ
ÈZÛdÂmÁpÆJÑJÑNØ{ß
È!ÆJÑFÍ!ê
Ö ã¢å�!wó�ã�ÑNÁtíðÄèå}ÅZÒ!È�íJí�ê
·NÀëÌvÈ
ÂDÄËáPÈZÒ�Ï$È#Á%Ï$ÈçØ¢Ò
Ñ#æ%ÂNÛ¢È!Ï�ÅËÛ¢ÈËô$Õ
ÅZÄ!ÈÞÏ$È#Ø
ÅZÒ!Å$Ä%ÂZÑNÁ�Ð
²ËÊJ¾}¸.´$¾}²�ãPÑNÁtí�Ä!þ!Ú$ÅZÒ!È,×
ÆZÅZÔ,×
Ñ#Ò;É¢º�ÄËá¢Ò¢ÈJÅZÄ�½
¾}º¢´$¾.åËºË¾}³J¿,ã�ÑNÁtíðÄ!¹
Ú$ÅZÒ¢È�×
ÆZÅËÔ,×PÑ#ÒÙÉ!º;ÄËá!Ò¢ÈJÅ$Ä�½
·NÀ�ÌAÑ#ÍËÁ.¿!È!ÏËÑJÆFÕ}Ä%ÂZÑNÁ�ÅËÛËæ%ÂËÏËÑ$Ò�Â#È!Ï.ÏDá%ÑFÍ.ÅÙ¼PÑ}Ï¢ÂDÄ%ÂDæ!ÈpÂmÁ
Ï$È!ÚËÑNÁ!Û¢þ!ÚDá�Ñ!ÂËÚ$ÈpÏ$È#Á'Ï$ÈJê
²ËÊJ¾}¸pÚ$Å¢Æ¢ÚDÕ�ÆZÅ$Ä
ÈÞÑFÍËÁÞÅ¢ÆFÄ%ÂDÄJÕ¢Û¢È�×
ÑJÆJÆ}ÑFÍ%ÂmÁ¢ÔÞÅ.ÆZÈ$æ
È¢ÆJÑ#×J×�½

¿J¾J¼}¾}³J²�É}Ê%·NºJ¾ Ì�Ü%Ñ#Ò¢È,È#Á}Ä}Ò%Â#È!ÏèÂmÁ,ÄËá¢Ò¢ÈJÅZÄ{×%ÂZÆZÈ;³J¸Ëã
ã¢å;×PÆZÅZÔ,×
Ñ#Ò;É¢º;ÄJá¢Ò¢ÈJÅ$Ä,Á�Ñ#ÄpÏ$ÈZÄ'Ð[½

·FÀ�Ì Ò¢È
ÏËÑJÆNÕ}Ä'ÂZÑNÁwÅZÔ!Å
ÂmÁ%ÏNÄ.²JÀ�ÄËá¢Ò!ÈJÅ$Ä�ÏDá�ÑFÍ�Ï�¼PÑ¢Ï}ÂDÄ%ÂDæ
È
ÂDÁ�Ï$Å#ÜPÈ.ÏZÈ#Á%Ï$È,Å!Ï,Ï$È!ÚËÑNÁ!ÛpÚNá�Ñ¢ÂËÚ$È�×
Ñ$ÒÙÉ¢º�ÄËá¢Ò!ÈJÅ$Ä'Ð
²ËÊJ¾}¸pÚ$Å¢Æ}Ú�é>Å!ÆFÄ%ÂDÄËÕ!Û¢È�Ò¢È¢ÆZÅ$Ä'ÂDæ!È�ÄPÑ�²JÀ;ÄJá¢Ò¢ÈJÅ$Ä

Å#Á¢Û�Ä%Â�ÜPÈ�×
Ñ#ÒÞÆZÈ$æ
È¢ÆJÑ#×J×�½
Ö Ò!È!ÏDÕ�ÆFÄ�Ñ#×¨í�Û
Ñ.Ú$ÅZÒ!È�í�×PÑ#ÒÙÉ!º;ÄËá!Ò¢ÈJÅ$Ä!ê
åË³JºJº,ýJ¾}¿}²�·FåË³}º¢¹$¶%·#´}´J¹$ã%·#´Ë²J³J¸}åZ¾
¹ËåË³Jº!å#â!ºJ³¢²�·#»Z¸
·N¸ Ì Ò¢È¢Æ;Å¢ÆFÄ�àjÒ¢È¢Æ�æ!ÈZÒJÄ,Ò¢ÅZÄ!È�àWÏNÄ!ÅZÒJÄ
Ä%Â�ÜPÈ�ÌìÉ¢º,ÄËá¢Ò¢ÈJÅZÄ'Ð[à�È#Á¢Û�Ä%Â�Ü�È
Ì�É¢º�ÄËá¢Ò¢ÈJÅZÄ'Ð[àiÚËÆ¢ÂDØ,Ä%ÂmÜPÈ�Ì�É¢º,ÄËá!Ò¢ÈJÅ$Ä'Ð}Ð[½

·NÀëÌ�Ï$È#Ø{Í%ÂDÄËáwÆZÈZæ!È¢ÆJÑ#×}×�æ%Ï�é�²}À;ÄËá!Ò¢ÈJÅ$Ä
ÆZÈ
ÏJÏ ÄJá
Å#Á{ÄËá
Å$Ä.×
Ñ#ÒpÏ$È!ÚJÑNÁ¢Û�ÚDá�Ñ¢ÂJÚ$È
ÜPÅ$Á
È#Õ}æ!ÈËÒ�æ%Ï�éLÉ!º;ÄËá!Ò¢ÈJÅ$Ä'Ð
²JÊJ¾}¸.´$¾}²�ãPÑNÁtíðÄ
þ!Ú$ÅZÒ¢È,×PÆZÅZÔ{×
Ñ#Ò�ÄËá
È

É¢º;ÄJá¢Ò¢ÈJÅ$Ät½
Ö Å¢ÆJÆJÑFÍwÏ$È
ÚËÑNÁ¢Û�ÚDá�Ñ!ÂËÚ$ÈÞÏ$È#Á%ÏZÈJê

´}È¢ÆZÈ!ÚNÄ,Á
ÈËîËÄ�ÄJá¢Ò¢ÈJÅ$Ä.×�ÂËÆZÈ�È$Á}Ä}ÒJÎ�½
¾¢¸ËãJ¿J¾J¼}¾}³J²�½

¾}¸Ëã,ãPÑNÁ�íðÄ!¹!Ú$ÅËÒ¢ÈJ¹$Ä!È
ÏNÄ�½
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¼J¿!»JåZ¾!´J´;¼}Ò
Ñ¢Ú$È!ÏJÏ$¹$Á�ÑFÍ!¹¢Ñ$Ò¢¹!ÚËÑNÁ¢Ä%ÂmÁJÕ'ÂDÁ!Ô¢¹$ÄJá!Ò¢ÈJÅZÄt½

·NÀëÌ�ÏNÄ!Å$ÄJÕ%Ï.ÂËÏ�ívÚËÑNÁ}Ä%ÂDÁJÕ'ÂmÁ¢Ô�í`³J¸Ëã,ÄËá¢Ò¢ÈJÅZÄwÂJÏçÈ!ÏFÄ!Å#ß�Æ¢ÂJÏDá
ÈZÛ%Ð
²ËÊJ¾}¸�¼J¾J¿¢À¢»$¿J¶{¿!È$æ
ÈZÒPÏ$Å¢ÆË¹!ÚDá
È!ÚNÓt½

·NÀëÌì¿}³,Û�ÂËÏDØ�ÆËÅZÎwÂËÏ�Á%ÑFÄ,Û!ÈZ×¢ÈZÒJÒ!ÈZÛ%Ð
²ËÊJ¾}¸�¼J¾J¿¢À¢»$¿J¶Þ´¢ÑJÆ}Ñ}ÚNÄ!¹JÅËÛËæ%ÂËÏËÑ$ÒJÎ�½
·NÀëÌ�Ü}Õ�ÆFÄ'ÂmØ�ÆZÈ;ÄËá¢Ò!ÈJÅ$Ä�ÏçÄËáÃÂËÏ�Ú#ÎPÚËÆZÈPÐ
²ËÊJ¾}¸�¼J¾J¿¢À¢»$¿J¶�Ü}Õ�Æ#Ä%Â#Å
ÂNÒ�ÚFÒ¢ÅZ×ËÄ
¹#Ø¢Ò
Ñ}ÚZÈ!ÏJÏ}ÂmÁ
Ô�½
¾}º¢´$¾,¼J¾J¿¢À¢»$¿J¶�â}Ø¢Û!Å$Ä!ÈJ¹$ÄJá¢Ò¢ÈJÅ$Ä
¹Z×�ÂZÆZÈ}¹¢ÑFÍËÁt½

åË³Jº}º�¿}¾!´J»Zº$â
²�·#»Z¸¢¹#â¢¼Jã}³J²J¾
·N¸ëÌv»ZºËãJ¼
»
·�à�»$¼}²Ë¿ÃÐ[½

·NÀëÌ�ÏNÄ!Å$ÄJÕ%Ï.ÂËÏ�ívÚËÑNÁ}Ä%ÂDÁJÕ'ÂmÁ¢Ô�í`³J¸Ëã,ÄËá¢Ò¢ÈJÅZÄwÂJÏçÈ!ÏFÄ!Å#ß�Æ¢ÂJÏDá
ÈZÛ%Ð
²ËÊJ¾}¸�¼J¾J¿¢À¢»$¿J¶d·mÁ%Ú#Ò¢ÈJÅ!Ï$È}¹pÚDá
È!ÚDÓ�½

¾}º¢´$¾�ÕJØ¢Û!Å$Ä!È�Ò¢ÈZ×JÒ!È!ÏDá.Ä%Â�Ü%Ñ$Ò,×PÑ#ÒèÑ#ÍËÁèÅËÛËæ%ÂËÏËÑ$ÒJÎ�½

¾}¸Ëã,¼}Ò
Ñ¢Ú$È!ÏJÏ$¹$Á�ÑFÍ!¹J»ËÒ¢¹!ÚËÑNÁ¢Ä%ÂmÁJÕ'ÂDÁ¢Ô!¹$ÄJá!Ò¢ÈJÅZÄt½
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¼J¿!»JåZ¾!´J´;¿!È$æ
ÈZÒPÏ$Å¢ÆË¹!ÚDá
È!ÚNÓt½

åËºË¾}³J¿,×
ÆËÅZÔ,ÄPÑ,ÚJÑNÁ%Ï}ÂNÛ!ÈZÒèÅ#ÁwÂDÁ%ÚFÒ¢ÈJÅ
Ï$È�Ò¢Å$Ä!ÈÙ¿}³�½
·NÀëÌmÂmÁ}Ä}ÒËÕ¢Û¢ÈZÒwÂËÏ�²}åË³¢´}þJÈËô$Õ'ÂDØJØ
ÈZÛ%Ð

²ËÊJ¾¢¸p·NÀëÌAÑFÍJÁ{¶�Ñ#ÛPÏÙ´.·DãwÂËÏ á'ÂNÔZá
ÈËÒ%Ð
²ËÊJ¾}¸�·NÀëÌì¿}³,Û�ÂËÏDØ�ÆËÅZÎ�á
Å!Ï ß
ÈJÈ#ÁèÛ¢ÈZ×!ÈZÒJÒ¢ÈZÛ'Ð

²ËÊJ¾¢¸pÏZÈ$Ä.»$É¢¸J²Ë¾}¸}²�Ä�ÑÝÄ!È#Ü}Ø�Ñ#Ò¢ÅËÒ�ÂZÆ#Î¢þ
Ï$Å$æ!ÈZÛÞ¿}³�½
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»Z¿ÞÑFÍJÁ�á
Å
ÏçÅ.ÏDÕJß%ÏNÄ
Å#Á}Ä%Â#Å!ÆÙæ!ÈZÒËÄ%ÂJÚ$Å¢Æ;Ò¢Å$Ä
ÈPÐ
²ËÊJ¾}¸�¼J¾J¿}À!»$¿J¶è²JÒJÎ!¹$æ�ÏËÆH½
¾}º¢´$¾�Ï$È¢ÆZÈ
ÚNÄ,Ø�Ñ}Ï}ÂDÄ'ÂDæ!È.ÅZÛËæ'ÂËÏËÑ#ÒJÎ�½

¾}º¢´$¾.åË³JºJº{åZÊJ¾!åZµ!¹$¼J¿
»LTD¾¢åË²%·#»Z¸�½
·NÀëÌìýJ¶JãpÑNÕ}Ä�Ï¢ÂNÛ¢ÈÙØ�Ñ}Ï}ÂNÄ%ÂDæ!È.ÅZÛJæ%ÂËÏËÑ#Ò}Î�ÄJá¢Ò¢È!ÏDá%ÑJÆ#ÛÞ»$¿
ÑFÍËÁ,á
Å!ÏÙÅ.ÏNÕJß%ÏNÄ!Å$Á}Ä%Â#Å¢ÆÙæ
ÈZÒËÄ%ÂËÚZÅ¢ÆÙÒ¢Å$Ä!ÈPÐ
²ËÊJ¾¢¸�¼}¾J¿}À¢»$¿}¶{²}ÒJÎ¢¹$æ�ÏJÆH½
¾}º¢´Z¾�ÏZÈ¢ÆZÈ!ÚNÄ,Ø�Ñ¢Ï}ÂDÄ%ÂDæ
È,ÅËÛËæ%ÂËÏËÑ$ÒJÎ�½

¼J¾J¿}À!»$¿J¶.¸
ÑZ¹$Í
ÈJÅ#Ó
È#ÁP¹$Ä!È!ÏNÄt½
¼J¾J¿}À!»$¿J¶{¾}îËÄ}Ò!ÈFÜPÈJ¹JÅ!ÆFÄ%ÂDÄËÕ!Û¢ÈJ¹!ÚDáPÈ!ÚDÓt½

¾}¸Ëãè´JÈ¢ÆËÈ!ÚNÄ!¹JÅËÛËæ%ÂËÏËÑ$ÒJÎ�½

\LIJ��IJCNI}@HOZI}u$õÓ»}¼�¿kä*Ö{Ä�²X�R�N×¦¢]®3�P�
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¼J¿!»JåZ¾!´J´�²JÒJÎ!¹$æ�ÏËÆH½

·NÀëÌ Ò¢Å#Á¢Ô!ÈÙÛ�ÂNæ!ÈZÒJÔ�ÂDÁ¢Ô%Ð
²ËÊJ¾¢¸p·NÀëÌ�ÏNÄ
Å$ÄËÕ%Ï.ÂËÏ Á
È$Í�íAÐ

²ËÊJ¾}¸pÏ$È¢ÆZÈ
ÚNÄ,Á
ÈZÔ¢Å$Ä'ÂDæ!È{ÅZÛËæ%ÂJÏËÑ#ÒJÎ�½
Ö ´JÈ¢ÆËÈ!ÚNÄ!¹JÅËÛËæ%ÂËÏËÑ$ÒJÎ.á
Å
Ï�ÚDáPÈ!ÚDÓ
ÈZÛ,ÄËáPÅ$Ä;Ø%Ñ}Ï�é�Á�ÑFÄ,Á
È!Ú$È
ÏJÏ$ÅZÒJÎ!ê

¾}º¢´$¾�Ï$Å$æ!ÈçØ¢Ò¢ÈZæ%ÂZÑNÕ%Ï�ÅËÛËæ%ÂËÏËÑ$ÒJÎ�½ Ö ÍËáÃÂËÚDádÂËÏ Í�Ñ#ÒZÓ'ÂmÁ!Ô¢ê
¾}º¢´Z¾{åË³}ºJº,ý!´Zº¢¹J»ZýJ¾J¿!¹
·F¸J²Ë¾J¿Jý¢³Jº4ÌN�
�$�$�

·NÀëÌìý!´ËºpÏNÕ¢×J×�ÂËÚZÈ!Ï¢Ð
²ËÊJ¾}¸pÏ$È¢ÆZÈ
ÚNÄ{ý!´Zº��$�$�$�;×ZØ%Ï=½
¾}º¢´$¾.åË³JºJº�ý!´Zº!¹J»$ýJ¾J¿
¹
·N¸J²Ë¾}¿Jý}³Jº Ì+)+�$�$��×ZØJÜ�Ð[½

·NÀëÌìý!´ZºpÏDÕ¢×J×%ÂËÚ$È!Ï¢Ð
²ËÊJ¾¢¸pÏZÈ¢ÆZÈ!ÚNÄ{ý!´Ëº7)+�
�$�Ù×ËØ%Ï=½
¾}º¢´Z¾.åJ³JºJº�ý!´Zº¢¹J»ZýJ¾J¿!¹
·F¸J²Ë¾J¿Jý¢³Jº4ÌN(
�$�Ù×ËØËÜ�Ð[½

·FÀ Ììý
´ZºÞÏNÕ¢×J×�ÂËÚZÈ!Ï¢Ð
²ËÊJ¾}¸pÏ$È¢ÆZÈ
ÚNÄ{ý!´Zº�($�$�;×ZØ%Ï=½
¾}º¢´$¾.åË³JºJº,ý!´Ëº¢¹J»$ýJ¾}¿!¹
·N¸J²J¾J¿Jý}³Jº Ìv»ç×ËØËÜ�Ð[½

·NÀëÌìý!´Zº�ÏDÕ¢×}×�ÂËÚ$È!Ï!Ð Ö Á
ÈZÔ¢Å$Ä'ÂDæ!È
ÂmÁ,ÄËá'ÂËÏ{Ú$Å!ÏZÈJê
²ËÊJ¾}¸�Ï$È¢ÆËÈ!ÚNÄ�Á
ÈZÔ¢Å$Ä'ÂDæ!È.ÅZÛËæ'ÂËÏËÑ#ÒJÎ�½
¾}º¢´$¾wÏ$È¢ÆËÈ!ÚNÄ�Ø�Ñ}Ï}ÂDÄ'ÂDæ!È.ÅZÛËæ'ÂËÏËÑ#ÒJÎ�½

¾}¸Ëã{²JÒJÎ!¹$æ�ÏËÆH½
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¼J¿!»JåZ¾!´J´�¸
ÑZ¹ZÍ!ÈJÅ#Ó
È$Á
¹$Ä!È!ÏFÄ�½

Ö ´$Ø
È!Ú}Â#Å!ÆÙÄ!È!ÏNÄ�ÏÝÍËá'ÂJÚDáèÛ
ÑNÁtíðÄÞÅ¢Æ}ÆJÑFÍèÅ#ÁèÅËÛËæ%ÂËÏËÑ$ÒJÎ,ÄPÑÝÍ
ÈJÅ#Ó
È#ÁwÑ#ÒpÏNÄ}Ò!È#Á¢ÔËÄËáPÈ#Á
×JÒPÑDÜèÄËá
È.ÑNÁ
ÈçØ¢Ò¢È$æ%ÂËÑNÕ%ÏËÆ#ÎwÏZÈ¢ÆZÈ!ÚNÄ
ÈZÛ¢ê

·NÀëÌ�ÏNÄ!Å$ÄJÕ%Ï.ÂËÏ�Á%ÑFÄ;ÁPÈ$Í'Ð
²ËÊJ¾¢¸p·NÀëÌ Ò¢ÈZæ!ÈZÒPÏ$Å!ÆèÏ}ÂDÄËÕ
ÅZÄ%ÂZÑNÁÃÐ

²ËÊJ¾}¸;Õ%Ï$ÈèÏDá�Ñ#ÒJÄ!ÈZÒ�Á�ÑZþ$Í
ÈJÅ#Ó
È#ÁèÄ'Â�ÜPÈ�½
¾}º¢´$¾�Õ%Ï$ÈèÏNÄ!Å#Á!Û¢ÅZÒJÛ,Á�ÑËþ$Í!ÈJÅ#ÓPÈ#Á.Ä%Â�ÜPÈ�½

·NÀëÌ�Ï$È!ÆZÈ!ÚNÄ!ÈËÛÞÅZÛËæ%ÂËÏJÑ#ÒJÎwÂËÏ,Ï$ÅFÜPÈ.Ñ#ÒpÏNÄ}Ò
ÑNÁ!Ô¢ÈZÒ%Ð
²ËÊJ¾}¸�·NÀëÌìÄ!Å#ÕwÏDá�ÑFÍ%Ï,ÏNÕ¢×J×�ÂËÚ¢Â#È#Á}Ä.Ä%ÂmÜPÈçÄ�ÑÝÍ!ÅPÂDÄ,×PÑ#Ò

Â�Ü}Ø¢ÒPÑFæ!ÈZÛ.×�ÂFÒ$Ü}Á
È!Ï}Ï¢Ð
²ËÊJ¾¢¸;ÓPÈJÈ#Ø,Ø¢Ò¢È$æ%ÂËÑNÕ%Ï�ÅZÛËæ'ÂËÏËÑ#ÒJÎ�½

Ö ÏNÄ}ÒPÑNÁ¢Ô¢ÈZÒ{¿¢³çÜPÅËÎÙß
È{ÑFæ!ÈZÒ}Ò¢ÈJÅ!ÚNÄ'ÂZÑNÁ
ê
¾}º!´$¾%·NÀ Ìì¼}Ò!È$æ%ÂZÑNÕ'Ï�ÅZÛËæ%ÂËÏJÑ#ÒJÎ,Í!Å!Ï Ø�Ñ}Ï}ÂNÄ%ÂDæ!ÈPÐ Ö Å#Á¢Û�ÂËÏ Í
ÈJÅ#Ó
È#ÁÃÂmÁ¢Ô¢ê

²ËÊJ¾}¸{åË³JºJº{åZÊJ¾!åZµ!¹$¼J¿
»LTD¾¢åË²%·#»Z¸�½
·NÀëÌ Ò¢È¢ÆZÅZÄ%ÂDæ!È.Å¢Æ#Ä%ÂDÄËÕ¢Û!ÈÞÂJÏ�ÏNÄ'ÂZÆJÆ.ÂmÁ%Ï}ÂNÛ!ÈçØ%Ñ}Ï}ÂDÄ%ÂNæ!È
Å¢ÆZÅZÒZÜ.ÄJá¢Ò¢È!ÏDá�Ð
²ËÊJ¾¢¸;ÓPÈJÈ#Ø,Ø¢Ò¢È$æ%ÂËÑNÕ%Ï�ÅZÛËæ'ÂËÏËÑ#ÒJÎ�½

Ö Ó
ÈJÈ#ØwÏNÄ}ÒPÑNÁ¢Ô¢ÈZÒ{¿¢³�Û�ÂJÏDØ�ÆZÅZÎ!ÈZÛ�ÕJÁ}Ä%ÂZÆÙ×
Æ}ÑFÍËÁwÚËÆZÈJÅZÒpÑ#×pÚËÑNÁ!×
Æ¢ÂËÚNÄ
ê
¾}º¢´Z¾w·FÀ ÌAÆËÅ!ÏNÄèÅZÛËæ%ÂËÏJÑ#ÒJÎ,Á�ÑFÄpÑNÁpÆJÑNÁ¢ÔèÈ#Á�ÑFÕ¢ÔZá

»$¿ÞÆ}ÑFÍ�Ä¢Ò¢Å!ÚDÓè×�ÂNÒZÜ}Á
È!ÏJÏ!Ð
²JÊJ¾}¸;Ó
ÈJÈ#Ø,Ø¢Ò¢È$æ'ÂZÑNÕ%Ï�ÅZÛJæ%ÂËÏËÑ#Ò}Î�½

»Z²JÊJ¾J¿ËÉ'·$´$¾k·NÀëÌAÆZÅ!ÏNÄÞÅZÛJæ%ÂËÏËÑ#Ò}Î;Á%ÑFÄÞÑFÁpÆJÑFÁ¢Ô{È$Á�ÑNÕ¢ÔZáp»$¿pÆJÑFÍ{×�ÂNÒZÜ}Á
È!ÏJÏ!Ð
²ËÊJ¾¢¸;ÓPÈJÈ#Ø,Ø¢Ò¢È$æ%ÂËÑNÕ%Ï�ÅZÛËæ'ÂËÏËÑ#ÒJÎ�½

¾}¸Ëã{¸
ÑZ¹ZÍ!ÈJÅ#Ó
È$Á
¹$Ä!È!ÏFÄ�½
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¼J¿!»JåZ¾!´J´;¾}îËÄ¢Ò¢ÈFÜPÈJ¹}Å¢ÆFÄ%ÂDÄJÕ¢Û¢ÈJ¹!ÚNá
È!ÚDÓt½

·NÀëÌ�Ø�Ñ}Ï}ÂNÄ%ÂDæ!È,åËº�·N¶}ÿ�Ï$È¢ÆZÈ!ÚFÄ!ÈZÛ%Ð
²ËÊJ¾¢¸p·NÀëÌAÑFÍJÁÞÅPÂNÒPÚFÒ¢ÅË×ËÄwÚ$Å#ÁtíðÄwÚËÆ!Â�Ü}ß.³J¸Ëã{Ò¢È$æ!ÈZÒ�Ï$Å¢ÆçÁ�ÑFÄ�Ï$È¢ÆËÈ!ÚNÄ!ÈZÛ'Ð

²ËÊ}¾}¸�ÚËÑNÁ}æ!ÈËÒËÄÞÅZÛËæ%ÂËÏJÑ#ÒJÎ,ÄPÑ�ã!»Z¸�í�²,ãJ¾
´ËåZ¾}¸Ëãt½

¾}º¢´$¾'·NÀ Ìì¼PÑ}Ï}ÂNÄ%ÂDæ!È;ãJ¾!´JåZ¾}¸ËãwÏ$È¢ÆËÈ!ÚNÄ!ÈZÛ'Ð
²ËÊJ¾¢¸p·NÀëÌvÅ¢Æ#Ä%ÂDÄËÕ¢Û!È.Å#ß�ÑFæ!È�ÔJÒPÑNÕJÁ¢Û�ÂËÏ ß
È¢ÆJÑFÍ{ÄËá!Ò¢È!ÏDá�Ñ}Æ#Û,ÍËá
ÈZÒ¢È

Û!È!ÏJÚ$È#Á¢ÄèÅ!ÆJÆJÑFÍ!ÈËÛ%Ð
²ËÊ}¾}¸�ÚËÑNÁ}æ!ÈËÒËÄÞÅZÛËæ%ÂËÏJÑ#ÒJÎ,ÄPÑ�ã!»Z¸�í�².åËº%·D¶}ÿ�½

åËºË¾}³Ë¿w·N²JÀ,Ò¢È$æ
ÈZÒPÏ$Å¢Æ;×PÆZÅZÔ�½
Ö ¿!È$æ!ÈËÒPÏ$Å¢Æ�»#Á�Æ$Î.Å$ÁJÁ�ÑNÕJÁ'Ú$ÈZÛ,Í%ÂDÄËá.¼PÑ¢Ï}ÂDÄ%ÂDæ
ÈÙã}¾!´ËåZ¾}¸Jã!ê

¾}¸Ëã,¾}îËÄ¢Ò¢ÈFÜPÈJ¹}Å¢ÆFÄ%ÂDÄJÕ¢Û¢ÈJ¹ËåZá
È!ÚDÓt½
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¼J¾J¿¢À¢»$¿J¶{¶ËÕ�Æ#Ä%Â#Å
ÂNÒ�ÚFÒ¢ÅZ×ËÄ
¹ZÒ¢È!ÏËÑ}ÆNÕ}Ä%ÂZÑFÁ�½

¼J¾J¿}À!»$¿J¶{¶ËÕ�ÆFÄ'Â#Å
ÂNÒPÚ#Ò¢ÅZ×ËÄ!¹ZÄËá¢Ò¢ÈJÅZÄ!¹Z×�ÂZÆËÈ}¹#ÕJØ!Û!Å$Ä!È�½ Ö ÚFÒ¢ÈJÅ$Ä
È.Æ!ÂËÏNÄpÑ#×èÑ}Æ#Û�à�Á
È$ÍèÅZÛËæ�Ï�é�ê
¿J¾J¼J¾¢³J²�É}Ê%·NºË¾ Ì�Ü%Ñ$Ò¢È{ÅZÛËæ%ÂËÏJÑ#Ò�Â#È!ÏçÄ�Ñ�Ò¢ÈZæ%ÂËÏ$ÈPÐ�½
åË³JºJº�¿J¾!´}»Zº$â!²�·$»Z¸¢¹Fâ¢¼}ã}³J²Ë¾�½ Ö Û¢È¢ÆZÈ$Ä
È�à�ÅZÛJÛ;Á
È$Í,¿}³�í Ï$ê

¾}¸ËãJ¿}¾J¼J¾}³J²�½

¾}¸Ëã,¶ËÕ�Æ#Ä%Â#Å
ÂNÒ�ÚFÒ¢ÅZ×ËÄ
¹#Ø¢Ò
Ñ}ÚZÈ!ÏJÏ}ÂmÁ!Ô�½

\LIJ��IJCNI}@HOZI}u$õÓ»}¼�¿kä*Ö{Ä�²X�R�N×¦¢]®3�P�
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¼J¿!»JåZ¾!´J´;¶ËÕ�Æ#Ä%Â#Å
ÂNÒ�ÚFÒ¢ÅZ×ËÄ
¹ZÒ¢È!ÏËÑ}ÆNÕ}Ä%ÂZÑFÁ�½

åËºË¾¢³Ë¿.×
ÆZÅZÔPÏ{ÂmÁ¢Û%ÂËÚ$Å$Ä%ÂDÁ¢ÔdÂN×.Å#Á¢Î.Å
ÂNÒPÚFÒ!ÅZ×ËÄÞÅ#ß�ÑFæ
È�ísÑ#Ò¨íðß
È¢ÆJÑFÍtíJ½

Ö ³Zß�Ñ#æ!È{Å#Á¢Û;ß
È¢ÆJÑFÍ{Ò¢ÈZ×!ÈZÒ,ÄPÑ,ÏZÈ#Á%Ï$È.Ñ#×,Ò¢È!ÏËÑJÆFÕ}Ä%ÂZÑNÁ�à>Á�ÑFÄ�ÚDÕ¢ÒJÒ¢È$Á}ÄÞÅ¢ÆFÄ%ÂDÄJÕ¢Û¢È�é
À
ÑJÆ}ÆJÑFÍ%ÂmÁ!Ô�ÆJÑ#Ô�ÂËÚ�ÆJÑJÑFØ%Ï�ÄËá¢Ò
ÑNÕ!ÔZá.ÄËá
È,È#Á}Ä%ÂNÒ!ÈÙÄJá¢Ò¢ÈJÅ$Ä.×�ÂËÆZÈ�é~óA²JÀ
ÄËá¢Ò!ÈJÅ$Ä�íV!;ÄËá¢Ò¢ÈJÅZÄ{Ò!ÈZ×¢ÈZÒJÒ!ÈZÛ,ÄPÑ ß!Î;ÄËáPÈÙ²JÀ{È#Á}Ä}Ò}Î;ßPÈ
ÂmÁ¢ÔèÈZî¢Å#ÜÃÂmÁ
ÈZÛwÂmÁ{ÄËá
È
ÆJÑJÑFØ�éSó�å$Õ¢ÒJÒ!È#Á}Ä{ÄËá¢Ò¢È}Å$Ä�íV!ÙÄJá¢Ò¢ÈJÅ$Ä{ÍËá%Ñ}Ï$ÈçÉ¢º{È$Á}Ä}ÒJÎ,Í!Å!ÏÝÄËá
ÈÞÂmÁJØ}Õ}Ä
Ø
ÅZÒ!ÅFÜPÈ$Ä!ÈËÒ{ÄPÑÝÄJá'ÂËÏÝÄ!Å!ÏDÓ�é�ê

¿J¾J¼J¾¢³J²�É}Ê%·NºË¾ Ì�Ü%Ñ$Ò¢È;ÄËá¢Ò¢ÈJÅZÄ{×%ÂZÆZÈ,È#Á}Ä}Ò�Â$È!Ï¢Ð[½
·NÀëÌ Ò¢È!ÏJÑJÆNÕ}Ä%ÂËÑNÁ�Å¢Æ#Ò¢È}ÅZÛJÎ�Ï$È¢ÆZÈ
ÚNÄ!ÈZÛ.×
Ñ$Ò�²JÀ�ÄËá¢Ò!ÈJÅ$Ä'Ð

²ËÊ}¾}¸�Ï$Å$æ!ÈèÏ$È#Á%ÏZÈÙæ
ÈZÒPÏDÕ%Ïç²JÀ;ÄËá¢Ò¢È}Å$Ä�½
¾}º¢´Z¾%·NÀ Ì ²JÀ�ÄËá¢Ò¢È}Å$ÄdÂËÏ�ÏZÅFÜPÈÙÄËá¢Ò¢ÈJÅZÄèÅ
Ï�ÚDÕ!ÒJÒ¢È#Á}Ä{ÄËá!Ò¢ÈJÅ$Ä'Ð

²ËÊ}¾}¸�Ï$Å$æ!ÈèÏ$È#Á%ÏZÈÙæ
ÈZÒPÏDÕ%Ï{ÚDÕ!ÒJÒ¢È#Á}Ä{ÄËá!Ò¢ÈJÅ$Ä�½
»Z²ËÊ}¾J¿ËÉ'·#´Z¾{Á�Ñ�×ËÕ¢ÒËÄËá
ÈËÒ;Ø!Ò
Ñ}Ú$È!Ï}Ï}ÂmÁ¢Ô.×
Ñ$Ò;ÄËáÃÂËÏ ÄJá¢Ò¢ÈJÅ$Ät½

Ö áPÅ$æ!È#Átí�ÄdÏ$È¢ÆZÈ!ÚFÄ!ÈZÛ{Ò¢È!ÏËÑ}ÆNÕ}Ä%ÂZÑFÁÞÎ¢È$ÄpÑ#Ò�²}À{È#Á¢Ä}ÒJÎ,ÛZÕ
ÈÙÄPÑ{ÂDÁ}Ä!È#Á}Ä�ÑNÁ%Æ#Î¢ê
·NÀëÌ�Ï$È#Á'Ï$ÈÙá
Å!Ï ß
ÈJÈ#ÁwÏ$Å$æ!ÈËÛ%Ð

²ËÊ}¾}¸w·NÀ Ì Û
ÑNÁtíðÄ
¹!Ú$ÅZÒ¢È,×PÆZÅZÔpÏ$È$Ä{×
Ñ#Ò,²JÀ;ÄJá¢Ò¢ÈJÅ$ÄÃÐ
²ËÊJ¾}¸;Á�Ñç×ZÕ¢ÒËÄJá
ÈZÒ�Ø¢Ò
Ñ}ÚZÈ!ÏJÏ}ÂmÁ!Ô.×
Ñ#Ò,²JÀ;ÄJá¢Ò¢ÈJÅ$Ät½
Ö ÄËá¢Ò!ÈJÅ$ÄdÂËÏ Á
È$Í,Í%ÂDÄËá,Á�Ñ{Ï$È#Á%Ï$ÈÞÚËÑNÜJÜÃÂDÄZÜ�È#Á}Ä!ê
¾}º¢´$¾w·NÀëÌ�Ï$È#Á'Ï$ÈpÂËÏ�í�Û¢È!ÏJÚ$È$Á¢Û�í�Ð

²ËÊJ¾¢¸�ÂDÁ¢Û�ÂËÚ$ÅZÄ!È;ÄËá¢Ò¢ÈJÅZÄ íìÅ#ß�ÑFæ!È�íJ½
Ö Ñ#ÍËÁdÚËÑDÜJÜÃÂNÄJÄ!ÈZÛ,ÄPÑçÛ¢È!ÏJÚZÈ#Á¢Û�Ï$È#Á%ÏZÈ;×PÑ#Ò{ÅZÄÞÆZÈ}Å!ÏNÄpÑNÁ
ÈÙÄËá¢Ò¢ÈJÅZÄ!ê

¾}º¢´Z¾wÂDÁ¢Û�ÂËÚ$ÅZÄ!È;ÄËá¢Ò¢ÈJÅZÄ íðß
È¢ÆJÑFÍtíJ½
Ö Ñ#ÍËÁdÚËÑDÜJÜÃÂNÄJÄ!ÈZÛ,ÄPÑ{ÚËÆ¢Â�Ü¢ßwÏZÈ#Á%Ï$È;×
Ñ#ÒèÅ$ÄÞÆZÈJÅ!ÏNÄ�ÑNÁPÈçÄËá!Ò¢ÈJÅ$Ä!ê

´JÈ¢ÆËÈ!ÚNÄ,Á
ÈZîËÄ,ÄËá¢Ò!ÈJÅ$Ä.×�ÂZÆZÈ{È#Á¢Ä}ÒJÎ�½
¾}¸ËãJ¿}¾J¼J¾}³J²�½

¾}¸Ëã,¶ËÕ�Æ#Ä%Â#Å
ÂNÒ�ÚFÒ¢ÅZ×ËÄ
¹ZÒ¢È!ÏËÑ}ÆNÕ}Ä%ÂZÑFÁt½

\LIJ��IJCNI}@HOZI}u$õÓ»}¼�¿���×¦£p�Å«W��÷��ìühû

é�Ô�î



¼J¿!»JåZ¾!´J´;¶ËÕ�Æ#Ä%Â#Å
ÂNÒ�ÚFÒ¢ÅZ×ËÄ
¹$ÄËá¢Ò¢È}Å$Ä!¹Z×�ÂËÆËÈJ¹#Õ}Ø!Û¢Å$Ä
È�½

Ö ¸
ÑFÄ
ÈK�bã¢å�!kóAÛ
ÑNÁ�íðÄwÚ$ÅZÒ¢È'ó[é ´JÈJÈçØ¢Ò¢È!Ú$ÈËÛ�ÂmÁ¢Ô,Ø
ÅËÔ¢ÈÙ×PÑ#ÒèÑ#ÄËá
ÈZÒ,Ä!ÈZÒZÜÃÂmÁ�ÑJÆ}Ñ#ÔJÎ¢ê
´JÅ$æ!È;Ò¢È!ÏJÑJÆNÕ}Ä%ÂËÑNÁÞ×
Ñ#ÒpÚDÕ¢ÒJÒ!È#Á}Ä{ÄËá¢Ò¢È}Å$Ä�½
¸ZÕËÜ}ßPÈZÒpÑ#×Ù¿}³pÚDá
Å$Á¢Ô¢È!Ï�ÄPÑçÒ¢È!ÚËÑ$ÒJÛwÂmÁ{²}À�!���½
·NÀëÌAÑFÍËÁwÚËÑDÜJÜ�ÂDÄJÄ!ÈZÛ{Ä�ÑçÅ$ÄpÆZÈJÅ!ÏFÄpÑFÁ
È.ÚJÆ¢Â�Ü}ßwÏ$È#Á%ÏZÈ,Å$Á¢Û�Û!È!ÏJÚ$È#Á!ÛpÏZÈ#Á%Ï$ÈPÐ

²ËÊJ¾¢¸{´$¾¢²;Ø%Ñ}Ï}ÂDÄ%ÂNæ!ÈJþ$ÄPÑËþ#Á
ÈZÔ¢ÅZÄ%ÂDæ!Èè×
ÆZÅZÔ�½
¾}º¢´Z¾{åËºJ¾}³Ë¿,Ø�Ñ}Ï}ÂNÄ%ÂDæ!ÈJþZÄPÑZþ#Á
ÈËÔ¢Å$Ä%ÂDæ
Èè×
ÆËÅZÔ�½ Ö ÚDá
Å#Á!Ô¢ÈÙÁ
ÈZÔ¢Å$Ä'ÂDæ!È!ÏçÄPÑÝØ�Ñ}Ï¢ÂDÄ%ÂDæ!È}ê

·NÀëÌ�Á�Ñ{ÚËÑDÜ}ÜÃÂDÄZÜPÈ$Á}Ä�ÏÞÂmÁèÈ
ÂDÄËáPÈZÒ�Ï$È#Á%Ï$È�Ð Ö Å¢ÆJÆ�ã¢åèÚZÅ!Ï$È!Ï,Ñ#Ò
ÂmÁ}Ä!È$Á}Ä!þ¢ÑNÁ%Æ#Î.²JÀ.È#Á}Ä}ÒJÎ!ê
²ËÊJ¾}¸;Õ%Ï$ÈèÏ$È#Á%ÏZÈ.Ñ$×ÞÚDÕ!ÒJÒ¢È#Á}Ä{ÄËá!Ò¢ÈJÅ$Ä�½

Ö ÅZÒZßÃÂDÄ}Ò¢ÅZÒ}ÎdÂmÁ,ÄJá'ÂËÏ,Ú$Å!Ï$ÈJê
¾}º¢´$¾�Õ%Ï$ÈèÏ$È#Á%ÏZÈ,Å$ØJØ¢Ò
ÑNØ!Ò�Â#Å$Ä!È�Ä�ÑÝÄËá!Ò¢ÈJÅ$Ä�ÌmÏ¢ÐÝ×
ÑNÕJÁ¢Û�½

Ö ÚËÑDÜ}ÜÃÂDÄZÜPÈ$Á}ÄkÂmÁ�ÑNÁ�Æ#ÎÞÑNÁ
ÈÞÏ$È#Á'Ï$ÈJê
¼J¾J¿}À!»$¿J¶{¶ËÕ�ÆFÄ'Â#Å
ÂNÒPÚ#Ò¢ÅZ×ËÄ!¹!ÆJÑJÑNØ
¹!ÑNÁ
¹$ÄËá!Ò!ÈJÅ$Ä
¹Ë×�ÂZÆËÈ�½
¿!È!ÏNÄ�Ñ#Ò¢È;¿}³,×
Ñ#ÒpÚDÕ¢ÒJÒ¢È$Á}Ä{ÄËá¢Ò¢ÈJÅZÄ Ö »#É¢¸J²Ë¾¢¸J²¢ê;ÄPÑ�æ!Å¢ÆNÕ
ÈpÂDÄ�á
ÅZÛ;ÕJØ�ÑFÁèÈ#Á¢Ä}ÒJÎ�½

¾}¸Ëã,¶ËÕ�Æ#Ä%Â#Å
ÂNÒ�ÚFÒ¢ÅZ×ËÄ
¹$ÄËá¢Ò¢È}Å$Ä!¹Z×�ÂËÆZÈ}¹#Õ}Ø!Û¢Å$Ä
È�½

é�Ô�½



¼J¿!»JåZ¾!´J´;¶ËÕ�Æ#Ä%Â#Å
ÂNÒ�ÚFÒ¢ÅZ×ËÄ
¹¢ÆJÑJÑNØP¹¢ÑNÁ
¹$ÄJá!Ò¢ÈJÅZÄ
¹Z×�ÂËÆËÈ�½

¿J¾J¼J¾¢³J²�É}Ê%·NºË¾ Ì�Ü%Ñ$Ò¢È;ÄËá¢Ò¢ÈJÅZÄ�Ï.ÂmÁ,ÄJá¢Ò¢ÈJÅ$Ä.×�ÂËÆZÈPÐ[½ Ö ÆJÑ¢Ú$Å¢Æ,ÆJÑJÑNØwÑNÁèÈ#Á}Ä%ÂNÒ!È;²}À¢ê
·NÀëÌvÅZÛJæ%ÂËÏËÑ#Ò}ÎdÂËÏ æ
ÈZÒËÄ%ÂËÚZÅ¢ÆçÄ}ÎZØ
ÈPÐ Ö ¼}Ò
ÑFæ%ÂJÏ}ÂZÑNÁÞ×
Ñ$Ò�×ZÕ¢ÄËÕ¢Ò¢ÈÙá�Ñ#Ò%ÂNÇ
ÑNÁ}Ä
Å¢ÆÙÄ}ÎZØ
È}ê

²ËÊJ¾}¸�·NÀëÌì¿}³�ÂËÏ�Ø%Ñ}Ï}ÂDÄ%ÂNæ!È{Å#Á¢Û;Ø�Ñ}Ï}ÂDÄ'ÂDæ!ÈJþ$Ä�ÑZþ#Á
ÈZÔ!Å$Ä%ÂDæ!ÈÞ×
ÆZÅËÔÞÏ$ÈZÄ.»$¿
¿}³�ÂËÏ Á
ÈZÔ¢Å$Ä'ÂDæ!È�:Fý
´ZºÞÅ#Á¢Û;Á
ÈZÔ¢ÅZÄ%ÂDæ!ÈJþZÄPÑZþ#Ø�Ñ¢Ï}ÂDÄ%ÂDæ
ÈkÂmÁ!Û�ÂËÚ$Å$Ä
ÈZÛ%Ð
²ËÊJ¾}¸pÚDá
Å$Á¢Ô¢È{ÅZÛËæ%ÂJÏËÑ#ÒJÎÞÅ!Ï,ÂmÁ¢Û�ÂJÚ$Å$Ä!ÈZÛ,ß!Î�×
ÆËÅZÔ�½
Ö ÚDá
Å#Á¢Ô!ÈçÁPÈZÔ¢Å$Ä%ÂNæ!È;ÄPÑ Ø%Ñ}Ï}ÂDÄ%ÂNæ!È{Å#Á¢ÛpÚËÆZÈJÅZÒ,æ�ÏJÆHí Ï.ÂN×;×PÆZÅZÔ
ÚJÆZÈJÅZÒ¢ÈËÛ�àWÚDá
Å#Á¢Ô!ÈçØ%Ñ}Ï}ÂDÄ%ÂNæ!È;ÄPÑ ÁPÈZÔ¢Å$Ä%ÂNæ!ÈpÂN×�×PÆZÅZÔ�Ï$È$Ä!ê

·NÀëÌvÅ¢ÆJÆ�ÄËá¢Ò¢È}Å$Ä�Ï;ÅZÒ¢ÈÙÄPÑÝá
Å$æ!ÈèÏ$ÅFÜPÈÞÏ$È$Á%Ï$È;³J¸Ëã�Ï$Å$æ!ÈZÛ�Ï$È$Á%Ï$È�×
Ñ#Ò
ÚDÕ¢ÒJÒ!È#Á}Ä{ÄËá¢Ò¢È}Å$Ä.Û�ÂN×J×¢ÈËÒPÏç×JÒ
ÑDÜèÄËá
ÅZÄ,×
Ñ$Ò�²JÀ�ÄËá¢Ò!ÈJÅ$Ä'Ð
²ËÊJ¾¢¸,Ò!È$æ!ÈZÒPÏZÈèÏZÈ#Á%Ï$È�½ Ö ÚZÅ#ÁtíðÄ,á
Å#Ø}Ø
È#Á{ÄPÑÙÈ
ÏNÄ!Å#ß�é�Ï$È$Á%Ï$È�à

ÑFÁ�Æ#Î�ÄPÑ ÁPÈ$Í�ã!åÙÄ}ÎPÑZÈJê
·NÀëÌJÌ�ÚËÑNÁ¢æ!ÈZÒËÄ!ÈËÛ.×JÒ
ÑDÜ{Á
ÈZÔ¢ÅZÄ%ÂDæ!È�ÄPÑÝØ�Ñ}Ï¢ÂDÄ%ÂDæ!È;¿}³'Ð�³J¸Jã
ÌJÌ�ÚËÆ¢ÂmÜ}ßdÏ$È#Á%Ï$ÈÞÏ$È!ÆZÈ!ÚNÄ!ÈËÛ;ß}Õ}Ä{åJº�·D¶}ÿ,¿}³PÏÙÅZÒ¢ÈÞÂmÁJáÃÂmß'ÂDÄ!ÈËÛ%Ð
»$¿ëÌ Û¢È!ÏJÚ$È$Á¢Û�Ï$È#Á%Ï$ÈÞÏ$È!ÆZÈ!ÚNÄ!ÈËÛ;ß}Õ}Ä�ã}¾!´ËåZ¾}¸Jã,¿¢³PÏçÅËÒ¢ÈèÂDÁJá'Âmß'ÂNÄ!ÈZÛ%ÐJÐ}Ð
²ËÊJ¾¢¸pÚJÑNÁ}æ!ÈZÒJÄ,ÄJá
È�Ø%Ñ}Ï}ÂDÄ%ÂNæ!È;¿}³ÙßPÅ!ÚDÓ{ÄPÑ ÁPÈZÔ¢Å$Ä%ÂNæ!È�½

·NÀëÌì¿}³,×
Ñ#Ò,²JÀ;ÄJá¢Ò¢ÈJÅ$Ä,Á�Ñ#Í,Û�ÂF×J×¢ÈZÒPÏç×JÒPÑDÜdÂNÄ�Ï ¿¢³èÑNÁ,Ø¢Ò¢ÈZæ%ÂZÑNÕ%Ï{ÚFÎ�ÚËÆZÈPÐ
²ËÊJ¾¢¸�ÂDÁ%ÚFÒ¢ÈFÜ�È#Á}Ä,ÁJÕËÜ}ßPÈZÒpÑ#×;¿¢³ÞÚDáPÅ#Á¢Ô¢È!Ï�ÄPÑçÒ¢È!ÚJÑ#ÒJÛwÂmÁ

²Zá¢Ò¢È}Å$Ä.À�ÂZÆZÈ�½
´}È$Ä;Ø%Ñ¢ÂmÁ}Ä!ÈËÒPÏ�ÄPÑ�Ñ}Æ#Û{Å$Á¢ÛÙÁPÈ$Í�¿¢³�½
Ö ÚËÑNÜ}Ø
ÅZÒ¢È�Ä�ÑÝ¼}ÒPÑ}Ú�éLâ}Ø¢Û¢Å$Ä
ÈJ¹$ÄËá¢Ò!ÈJÅ$Ä!¹Z×%ÂZÆZÈJ¹J»ZÍËÁ
ê

·FÀ�Ì ²JÀ,ÄËá!Ò¢ÈJÅ$ÄwÂËÏ{ÂmÁ�É%Ñ#ÒZÓ'ÂmÁ!Ô,º%ÂËÏNÄ'Ð
²ËÊJ¾}¸;ÕJØ¢Û¢ÅZÄ!ÈpÂDÄ�ÏÝÄ%Â�ÜPÈèÑ#×{ÅZÛËæ%ÂËÏJÑ#ÒJÎwÚDá
Å$Á¢Ô¢È�½

·NÀëÌ ²JÀ�ÄËá¢Ò
ÑZÅZÄwÂJÏ,ÂmÁ�É�Ñ#ÒZÓÃÂmÁ¢Ô{º�ÂËÏNÄÃÐ
²ËÊJ¾¢¸;Õ}Ø¢Û¢Å$Ä!ÈpÂDÄ%Ï Ä%ÂmÜPÈ{Ñ$×�Ò¢ÈË×JÒ¢È!ÏDá�½

´JÈ!ÆZÈ!ÚNÄ,Á
ÈZîJÄ,ÄJá¢Ò¢ÈJÅ$Ä{×�ÂZÆËÈ,È$Á}Ä}ÒJÎ�½
¾}¸ËãJ¿}¾J¼J¾}³J²�½

¾}¸Ëã,¶ËÕ�Æ#Ä%Â#Å
ÂNÒ�ÚFÒ¢ÅZ×ËÄ
¹¢ÆJÑJÑNØP¹$ÄËá¢Ò¢È}Å$Ä
¹Z×%ÂËÆZÈ�½

é�Ô�Ô



¼J¿!»JåZ¾!´J´p·mÁ%Ú#Ò¢ÈJÅ!Ï$È}¹!ÚDá
È!ÚNÓt½

·NÀëÌ�ÚDÕ¢ÒJÒ!È#Á}Ä{¿}³�ÂËÏ�Ø%Ñ}Ï}ÂDÄ%ÂNæ!È,åËº�·D¶}ÿpÑ#Ò;ãJ¾!´ËåË¾}¸Ëãè³J¸Ëã�á
Å!Ï ß
ÈJÈ$Á{Û�ÂJÏDØ�ÆZÅZÎ!ÈZÛ.×
Ñ#Ò
Å$ÄpÆZÈJÅ!ÏNÄ6�èÚFÎPÚËÆZÈ
Ï¢Ð
²ËÊJ¾¢¸p·NÀëÌ Ò¢Å$Á¢Ô¢È�²J³$âèÛ�ÂNÛ;Á�ÑFÄ�ÏNÄ!ÅZÒJÄ{Ò%ÂËÏ}ÂmÁ¢Ô,ÍËáPÈ#Á,ÄJá
ÈçÄJá¢Ò¢ÈJÅ$Ä{Í!Å
ÏSÜ%Ñ$Ò¢È

ÄJá
Å#Á{¼�é�¸J³JÀJ¿}³J¸}äZ¾,Ü�ÂZÆZÈ!ÏÙÅ$Í!ÅZÎ{³J¸JãëÌmÂDÁ}Ä�é�ÂËÏÝ²¢åË³¢´JþJÈJô$Õ'ÂmØJØPÈZÛp»$¿
ÂDÁ%Ú�ébÒ¢Å$Ä!ÈÙ¿}³pÏDá�ÑNÕ�Æ$Û;ßPÈ.ÚËÑFÁ%Ï}ÂNÛ¢ÈËÒ¢ÈZÛdÂmÁ�ÚFÒ
Ñ}ÏJÏ{Ï}ÂNÄËÕ
Å$Ä%ÂËÑNÁ�»$¿;¿¢³
ÂJÏSÁ�ÑFÄèÅ¢ÆFÄ'ÂDÄËÕ¢Û¢ÈpÚ#Ò
Ñ}ÏJÏ}ÂDÁ¢Ô%ÐJÐ
²ËÊJ¾}¸{åËºË¾}³J¿ ò�Í%ÂDÄËá'ÂDÁdÂDÁ%Ú�ébÒ¢Å$Ä!È;¿}³;ÄËá¢Ò¢È!ÏNá�ÑJÆ#Û�í`×PÆZÅZÔ�½

·NÀëÌmÂmÁ%ÚFÒ!ÈJÅ!Ï$ÈpÏDá%ÑNÕ�Æ#Û;ß
ÈèÚËÑNÁ%Ï}ÂFÛ¢ÈZÒ¢ÈZÛdÂDÁ�ÚFÒPÑ}ÏJÏ}ÂmÁ!Ô.È$Á%Ú�é Ð
²ËÊJ¾¢¸{åJºË¾}³Ë¿{×
ÆZÅZÔ,ÄPÑ{ÚËÑNÁ'Ï}ÂNÛ¢ÈZÒwÂmÁ'ÚFÒ¢ÈJÅ!ÏZÈ;Ò!Å$Ä!È;¿}³�½

å¢Å¢Æ}ÚDÕ�ÆËÅ$Ä!È�Û�ÂN×J×�é`Ñ$×èÑFÍJÁèÅ¢Æ#Ä�é�Å$Á¢ÛpÂDÁ}Ä;Ø!Ò
ÑA%�éjÅ¢ÆFÄ�é
·FÀ Ì Û!È!Ï ¿¢³�³J¸Jã.Å¢Æ#Ä�é�Û�ÂN×}× Ö !Ù¼�éð³ËýJ¾Jý}³}ºJ².×ËÄ'Ð

²ËÊJ¾}¸.´$¾}²ñó#ÂmÁ{ÄËá¢Ò!È!ÏDá�ÑJÆ$Û�ó ×
ÆZÅËÔ�½
¾¢º¢´$¾%·NÀ Ì�ÚJÆDÜ{¿¢³�³J¸Jã.Å¢Æ#Ä�é�Û�ÂN×}×téjê1!,þZ¼�é�³ËýJ¾}ý}³JºJ².×ËÄÃÐ

²ËÊJ¾}¸.´$¾}² ívÂmÁ{ÄËá¢Ò!È!ÏDá�ÑJÆ$Û�í ×
ÆZÅËÔ�½
¾}º¢´Z¾,¼}¾J¿}À¢»$¿}¶w·DÁ%ÚFÒ¢ÈJÅ
Ï$ÈJ¹#Ø¢ÒPÑA%J¹!ÚDáPÈ!ÚDÓt½

·NÀëÌ�ÜÃÂmÁ�é�Ï$È$Ø�éjÑ#æ!ÈZÒpÚFÒ�ÂDÄ%ÂJÚ$Å¢ÆÞÂmÁ}Ä
ÈZÒËæ!Å¢Æ Ö ÄËá¢Ò¢È!ÏNá�ÑJÆ#Û%Ð
²ËÊJ¾¢¸�·FÀ ÌJÌDÂmÁ%Ú�é�¿}³�ÂËÏJÏDÕ
ÈËÛ%Ðç»$¿

Ì Ä%Â�ÜPÈÙÄPÑÙåZ¼}³�ÂËÏçêÙ¼�é�¶'·N¸¢þ$¿%·$þZ²�·D¶J¾ÃÐJÐ
²ËÊJ¾}¸�·NÀëÌJÌì¿}³�Ï$È#Á'Ï$ÈèÂJÏÝÛ¢È
ÏJÚ$È#Á¢Û{³J¸Jã

ÑFÍËÁpÅ
ÂNÒ�ÚFÒ¢ÅZ×ËÄÞÅ¢Æ#Ä�é Ö ¼�é �Ë¸¢»Jþ
·N¸¢åZãJ¾!´,×ËÄÃÐ
»$¿ Ìì¿}³pÏ$È#Á%Ï$ÈpÂËÏ,ÚËÆ¢ÂmÜ}ß{³}¸Ëã�ÂDÁ%Ú�é
ÚËÆ¢Â�Ü¢ß{¿¢³PÏ,ÂDÁJá'Âmß'ÂNÄ!ÈZÛ%ÐJÐ

²ËÊ}¾}¸�½ Ö ¸
Ñ.ÂmÁ%Ú�é�Ò¢Å$Ä
Èç¿}³!ê
¾}º!´$¾�·DÁ%Ú�é�Ä%Â�ÜPÈ�!.ÚNÕ¢ÒJÒ¢È#Á¢Ä,Ä'Â�ÜPÈ�½

·FÀ Ì ×%ÂNÒPÏNÄ{Ä%Â�Ü�ÈÙ×
Ñ$Ò
ÂDÁ%ÚFÒ¢ÈJÅ
Ï$ÈPÐ
²ËÊ}¾}¸ÞÏZÅ$æ!È;Ä%Â�ÜPÈ.Ñ#×�¿}³�½

´Z¾}²p·F²JÀté ·N¸¢åZ¿J¾}³¢´Z¾�à
·F²JÀté ·N¸¢å}¹$¾}¸}å�½

·NÀëÌmÂmÁ'ÚFÒ¢ÈJÅ!ÏZÈ,Ò¢Å$Ä!ÈÙ¿}³�Í!Å!Ï{ÂËÏJÏDÕ
ÈËÛ,³}¸Ëã;áPÅ!Ï�ßPÈJÈ#Á.Û�ÂËÏDØ�ÆËÅZÎ¢ÈZÛ.×
Ñ$Ò
ÅZÄèÆZÈJÅ
ÏNÄ{¼�é�²J¸¢»$É}¾}³ËµdÏ$È
ÚËÑNÁ¢ÛPÏ!Ð
²ËÊJ¾}¸{åËºË¾¢³Ë¿d·N²JÀté ·F¸}åZ¿J¾}³!´$¾�½

·mÁ'ÂNÄ%Â#Å¢Æ¢ÂFÇ¢È�Ä%Â�ÜPÈèÑ#×pÂmÁ%ÚFÒ!ÈJÅ!Ï$È�½
¾}º¢´$¾.åËºË¾¢³Ë¿d·N²JÀté ·F¸}åZ¿J¾}³!´$¾�½ Ö ¿}³�Á�Ñ#Ä;Ø�Ñ¢Ï}ÂDÄ%ÂDæ
ÈJê

·mÁ'ÂNÄ%Â#Å¢Æ¢ÂFÇ¢È�Ä%Â�ÜPÈ.Ñ#×�ÂmÁ%ÚFÒ!ÈJÅ!Ï$È�½

¾}¸Ëãw·mÁ%Ú#Ò¢ÈJÅ!Ï$È}¹!ÚDá
È!ÚNÓt½

é�Ô�é



\LIJ��IJCNI}@HOZI}u$õÓ»}¼�¿�°�¢(¤¦�P×��3ªR×OÄ�ÕÚ�]×�¤NÈ$��÷���ù��WÆ?»�¼�¿{Õ��3¢(ª� ¡¥]×O�RÄ�°�¢(¤¦�P×��3ªR×;��÷���ù#�ÅÆ?»}¼�¿Ú±Óæ>(X/ ÷���� �

é�Ô�ì



¼J¿!»JåZ¾!´J´p·mÁ%Ú#Ò¢ÈJÅ!Ï$È}¹#Ø¢Ò
ÑA%}¹!ÚDá
È!ÚNÓt½
·NÀëÌìÄ}Ò¢Å!ÚNÓ
ÈZÒ{×�ÂNÒ$Ü¢Á
È!ÏJÏ.ÂËÏÙÅ$ÄpÆZÈJÅ!ÏNÄÞÅ$Ä.Å.ÏNØ
È!Ú}ÂN×%Â#ÈZÛ�ÆZÈ$æ
È¢Æ

³J¸Ëã{²¢Å#Õ.ºË¾,ÄËá¢Ò¢È
ÏDá�ÑJÆ#Û.×PÑ#Ò;ÄJá'ÂËÏ�ÆJÑ#Ô�ÂËÚç×
Ñ$ÒÞÚDÕ!ÒJÒ¢È#Á}ÄÞ´Zº'Ð
²ËÊJ¾}¸�·NÀëÌì¿}³�ÂËÏ,ÚËÆ¢Â�Ü}ßwÏ$È#Á'Ï$ÈPÐ

²ËÊJ¾}¸;Õ%Ï$È.ÆZÅZÒ}Ô¢ÈZÒpÑ#×ÞÑFÍËÁÞÅ¢ÆFÄ�é�Ò!Å$Ä!ÈÞÑ#ÒÙÁ�ÑDÜÃÂmÁPÅ¢Æ.ÚËÆ¢Â�Ü}ßèÒ¢ÅZÄ!È�½
¾}º¢´$¾ Ì�Õ%ÏZÈ.ÆËÈ!ÏJÏ$ÈZÒpÑ#×èÑFÍËÁÞÅ¢ÆFÄ�éðÒ¢Å$Ä!ÈÞÑ#Ò;Á�ÑDÜ�ÂmÁ
Å¢ÆÙÛ¢È!Ï}Ú$È#Á}Ä.Ò¢Å$Ä
È�½

å}Å¢Æ¢ÚDÕ�ÆZÅ$Ä
È,Ò¢È¢ÆZÅ$Ä'ÂDæ!È{Å¢ÆFÄ%ÂNÄËÕ¢Û¢È.Å#Á!Û{Å¢Æ#Ä%ÂDÄËÕ¢Û!È;Ò!Å$Ä!È�½
åË³Jº}º�ý}¾J¿}²�·FåJ³Jº¢¹$¶%·$´J´J¹$ã%·$´Z²J³J¸}åË¾!¹ËåË³Jº¢å$â!ºJ³¢²�·#»Z¸t½
åË³Jº}º{åËÊJ¾¢åZµ!¹Z¼J¿!»LTD¾!åË²�·#»Z¸�½

¾}¸Ëãw·mÁ%Ú#Ò¢ÈJÅ!Ï$È}¹#Ø¢Ò
ÑA%}¹!ÚDá
È!ÚNÓt½
\LIJ��IJCNI}@HOZI}u$õÓ»}¼�¿�°�¢(¤¦�P×��3ªR×OÄ�ÕÚ�]×�¤NÈ$��÷���ù��WÆ?»�¼�¿{Õ��3¢(ª� ¡¥]×O�RÄ�°�¢(¤¦�P×��3ªR×;��÷���ù#�ÅÆ?»}¼�¿Ú±Óæ>(X/ ÷���� �

é�ÔJ�



¼J¿!»JåZ¾!´J´{´JÈ#Á!Û¢¹
ÂmÁ'ÂNÄ%Â#Å¢ÆZ¹PÂmÁ}Ä!È#Á¢Ä�½

Ö ²ZáÃÂËÏ�¼}Ò
Ñ}Ú$È
ÏJÏÝß
ÈZÔ�ÂmÁ'ÏÝÄ¢Ò¢Å#Á%ÏmÜ�ÂËÏJÏ}ÂZÑFÁdÑ#×pÂDÁ}Ä!È#Á}Ä{ÄPÑ�ÄËá
ÈÙÄËá¢Ò!ÈJÅ$Ä{²}åË³¢´�é�ê
Ö À
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·$È$æ!È¢ÆZ¹$á�ÑNÕ%Ï$È$ÓPÈJÈ#ØÃÂDÁ¢Ô�½
´JÈ#Á!Û,å!Ñ}Ñ#ÒJÛ�ÂmÁPÅ$Ä%ÂZÑNÁèâ}Ø¢Û¢Å$Ä
È�Ü�È!ÏJÏ$ÅZÔ!ÈÙÄ�ÑÝÄ}Ò!Å#Á%ÏDØ�ÑFÁ¢Û¢ÈZÒ�½
åË³Jº}º,å}»}»$¿Jã%·N¸}³J²�·#»Z¸!¹Fâ!¸Jº¢»JåZµ�½

¾}¸Ëã,Ê!»Fâ�´$¾JµJ¾J¾}¼%·N¸}ä�½
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¼J¿!»JåZ¾!´J´�²Zá¢Ò!ÈJÅ$Ä!¹Z×%ÂZÆZÈJ¹#á%ÑNÕ%Ï$È#ÓPÈJÈ#Ø'ÂmÁ!Ô�½

¿J¾J¼J¾¢³J²�É}Ê%·NºË¾ Ì�Ü%Ñ$Ò¢È{È#Á}Ä}Ò�Â$È!Ï.ÂmÁ,ÄJá¢Ò¢ÈJÅ$Ä.×�ÂËÆZÈPÐ[½
·NÀëÌ ²Zá¢Ò!ÈJÅ$Ä.À�ÂZÆZÈ,È#Á}Ä¢ÒJÎ�Á�ÑFÍ�ÚËÑNÁ}Ä!ÅPÂmÁ%ÏÝÁ�Ñ�¿}³èÑ$ÒÞÚËÑNÜ}Ø�ÆZÈFÜ�È#Á}Ä'Ð

²ËÊ}¾}¸w·NÀ ÌD·mÁ}Ä}ÒZÕ!Û¢ÈZÒ{²JÒ¢Å!ÚNÓ.À%ÂZÆZÈ,È#Á}Ä}ÒJÎèÈZî%ÂËÏNÄ�Ïç×
Ñ#Ò�ÄËá'ÂJÏ ÄËá!Ò¢ÈJÅ$Ä'Ð
²ËÊJ¾}¸;ÁJÕ�Æ}Æ�ÄJá
Èè·F²JÀÙØ%Ñ¢ÂmÁ}Ä!ÈËÒ�Ä�ÑÝÄËáÃÂËÏ ÄJá¢Ò¢ÈJÅ$Ä.×�ÂËÆZÈ�½

å!ÆZÈJÅZÒ,²JÀ.È#Á}Ä}Ò}Î�æ
ÅZÒ�Â#Å#ß%ÆZÈ!Ï;Å#Á¢Û{Û¢È¢ÆËÈ$Ä!È,È#Á}Ä}ÒJÎ�½
´JÈ¢ÆËÈ!ÚNÄ,Á
ÈZîËÄèÈ#Á}Ä¢ÒJÎ�½

¾}¸ËãJ¿}¾J¼J¾}³J²�½
¿J¾J¼J¾¢³J²�É}Ê%·NºË¾ Ì�Ü%Ñ$Ò¢È{È#Á}Ä}Ò�Â$È!Ï.ÂmÁ,ÄJá¢Ò¢ÈJÅ$Ä.×�ÂËÆZÈPÐ[½

·NÀëÌ Ò¢ÈZ×}Ò¢È!ÏDá.Ä%Â�Ü�ÈZÒwÂËÏ�Á%ÑFÄ;ÁPÈZÔ¢Å$Ä%ÂNæ!ÈPÐ Ö ¿}³wÂËÏJÏNÕ
ÈZÛ¢ê
²ËÊ}¾}¸w·NÀ Ì ÄPÑJÑ,ÆJÑNÁ¢ÔpÏ}ÂmÁ%ÚZÈ.Ñ#ÍËÁèÅËÛËæ%ÂËÏËÑ$ÒJÎ,Í!Å!Ï�Ò¢ÈZ×JÒ¢È
ÏDá
ÈZÛ%Ð

²ËÊJ¾}¸;ØJÕ}Ä,Ø�Ñ!ÂmÁ}Ä!ÈZÒ,ÄPÑ�ÑFÍËÁ.¿!È!Ï�é�³JÛJæ�éjÑFÁ,ã!È!ÆZÈ$Ä!ÈJ¹Z¿}³.º�ÂËÏNÄt½
·NÀëÌìÄËá¢Ò!ÈJÅ$ÄdÂmÁ}Ä!È$Á}Ä,Á�ÑFÄ{Ò¢È!Ú$È
ÂNæ!ÈZÛ�Ñ#Ò;Í!Å!Ï
Û¢È!ÆZÈ$Ä!ÈZÛ�ß¢ÎÙá�ÑNÕ%ÏZÈ#Ó
ÈJÈ#ØÃÂmÁ¢Ô%Ð
Ö ÆJÑFÍ!ÈËÒÞÆ}ÑJÑNØtà>ÄËá'ÂJÏ ¼J¿
»ËåZ¾!´J´}ê
²JÊJ¾}¸;ÁJÕ�ÆJÆ�ÄËá
Èp·N²JÀ,²Zá¢Ò!ÈJÅ$Ä{À�ÂZÆZÈÙØ�Ñ¢ÂDÁ}Ä!ÈZÒ�½

å!ÆZÈJÅZÒ{²JÀ.È#Á}Ä¢ÒJÎ;æ
ÅZÒ�Â#Å#ß%ÆZÈ!Ï�Å#Á¢Û,Û¢È¢ÆËÈ$Ä!È{È#Á}Ä}Ò}Î�½
¾¢º¢´$¾�ÁJÕ�ÆJÆ,ÑFÍËÁ.¿!È!ÏJÑJÆNÕ}Ä%ÂËÑNÁè³JÛËæ%ÂËÏJÑ#ÒJÎ�½

´JÈ¢ÆËÈ!ÚNÄ,Á
ÈZîËÄèÈ#Á}Ä¢ÒJÎ�½
¾}¸ËãJ¿}¾J¼J¾}³J²�½
¿J¾J¼J¾¢³J²�É}Ê%·NºË¾ Ì�Ü%Ñ$Ò¢È{È#Á}Ä}Ò�Â$È!Ï.ÂmÁ,ÄJá¢Ò¢ÈJÅ$Ä.×�ÂËÆZÈPÐ[½

·NÀëÌ Ò¢ÈZ×}Ò¢È!ÏDá.Ä%Â�Ü�ÈZÒwÂËÏ�Á%ÑFÄ;ÁPÈZÔ¢Å$Ä%ÂNæ!ÈPÐ Ö ÂmÁ}Ä
È#Á}ÄèÒ¢È!ÚZÈ
ÂDæ!ÈZÛ!ê
²ËÊ}¾}¸w·NÀ Ì ÄPÑJÑ,ÆJÑNÁ¢ÔpÏ}ÂmÁ%ÚZÈÙÄJá¢Ò¢ÈJÅ$Ätí Ï�¿}³,å
ÑDÜ}Ø�ÆZÈ#ÜPÈ#Á}Ä.Í!Å
ÏÝÒ¢ÈË×JÒ¢È!ÏDáPÈZÛ%Ð

²ËÊJ¾}¸;ØJÕ}Ä,Ø�Ñ!ÂmÁ}Ä!ÈZÒ�ÏÝÄ�ÑÝÄËá!Ò¢ÈJÅ$Ä�ívÏÝ¿¢³,å!ÑNÜ}Ø�ÆZÈFÜ�È#Á}Ä�Ï{ÑNÁ
ã!È¢ÆËÈ$Ä!ÈJ¹
·DÁ}Ä!È#Á}Äpº�ÂËÏNÄ�½
·NÀëÌAÑFÍËÁ{Á
ÈZæ!ÈZÒ;á
ÅZÛ�¿}³;æ
ÈZÒPÏDÕ%Ï�ÄËá!Ò¢ÈJÅ$Ä�Ñ#Ò�¿}³

Ò!ÈFÜ%ÑFæ!ÈËÛ;ß!ÎÙá�ÑFÕ%Ï$È#Ó
È}È#Ø'ÂmÁ¢Ô'Ð
Ö ÕJØJØPÈZÒpÆJÑJÑNØtà>ÄËáÃÂËÏ ¼}¿!»ËåZ¾!´}´Jê
²JÊJ¾}¸;ÁJÕ�ÆJÆ�ÄËá
Èp·N²JÀ,²Zá¢Ò!ÈJÅ$Ä{À�ÂZÆZÈÙØ�Ñ¢ÂDÁ}Ä!ÈZÒ�½

å!ÆZÈJÅZÒ{²JÀ.È#Á}Ä¢ÒJÎ;æ
ÅZÒ�Â#Å#ß%ÆZÈ!Ï�Å#Á¢Û,Û¢È¢ÆËÈ$Ä!È{È#Á}Ä}Ò}Î�½
¾¢º¢´$¾�ÁJÕ�ÆJÆ�ÄËá¢Ò¢È}Å$Ä{¿}³,å
ÑDÜ}Ø�ÆZÈ#ÜPÈ#Á}Ä�ÏH½

´JÈ¢ÆËÈ!ÚNÄ,Á
ÈZîËÄèÈ#Á}Ä¢ÒJÎ�½
¾}¸ËãJ¿}¾J¼J¾}³J²�½
¼J¾J¿}À!»$¿J¶.²Zá¢Ò¢È}Å$Ä!¹Z×�ÂËÆZÈJ¹
·N²}À¢¹
·JÂmÁ}ÓJÕJØt½

¾}¸Ëã{²Zá¢Ò!ÈJÅ$Ä!¹Z×%ÂZÆZÈJ¹#á%ÑNÕ%Ï$È#ÓPÈJÈ#Ø'ÂmÁ!Ô�½

é3ìZ£
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¼J¿!»JåZ¾!´J´�²Zá¢Ò!ÈJÅ$Ä!¹Z×%ÂZÆZÈJ¹
·F²JÀ¢¹¢Æ¢ÂDÁJÓJÕJØt½

¿J¾J¼}¾}³J²�É}Ê%·NºJ¾ Ì�Ü%Ñ#Ò¢È,È#Á}Ä}Ò%Â#È!Ï.ÂmÁd·mÁ}Ä}ÒZÕ!Û¢ÈZÒ{²JÒ¢Å!ÚNÓ.À%ÂZÆZÈPÐ[½
·NÀëÌmÂmÁ}Ä¢ÒZÕ¢Û¢ÈZÒdÂJÏ ²}åË³!´JþJÈËô$ÕÃÂmØJØ
ÈZÛÞ³J¸Ëã{²JÀ{È$Á}Ä}ÒJÎwÂËÏ�Á�ÑFÄpÆ¢ÂmÁJÓ
ÈËÛ�Ä�Ñ{·N²}À%Ð
²ËÊJ¾¢¸pÏZÈJÅZÒPÚDá.×
Ñ#Ò,²JÀ.È#Á}Ä}Ò}Î�Í'ÂDÄËáwÏ$ÅFÜPÈ�Û�ÂËÏ}ÚFÒ¢È$Ä!È{ÅZÛ}ÛJÒ¢È!ÏJÏ;Å!Ï{ÂmÁd·N²JÀ�½
·NÀëÌ�ÜPÅ$Ä%ÚDá'ÂmÁ¢ÔÞÈ$Á}Ä}ÒJÎ,×
ÑNÕJÁ!Û%Ð
²ËÊJ¾¢¸pÏZÅ$æ!Èçß
Å!ÚDÓ{¼PÑ¢ÂmÁ¢Ä!ÈZÒ,ÄPÑ.·N²JÀ�ÂmÁ,ÄJá
ÈÙ²}À{È#Á¢Ä}ÒJÎ�½

´}Å$æ!ÈÙ¼PÑ¢ÂmÁ}Ä
ÈZÒ,ÄPÑ�²}ÀpÂmÁ{ÄËá
ÈÞ·N²JÀ.È#Á}Ä¢ÒJÎ�½
´JÈ¢ÆËÈ!ÚNÄ,Á
ÈZîËÄw·N²JÀ.È#Á}Ä¢ÒJÎ�½

¾}¸Ëã}¿J¾J¼J¾}³}²�½

¾}¸Ëã{²Zá¢Ò!ÈJÅ$Ä!¹Z×%ÂZÆZÈJ¹
·F²JÀ¢¹¢Æ¢ÂDÁJÓJÕJØt½

éZ� 2



¼J¿!»JåZ¾!´J´;¿!È!ÏJÑJÆNÕ}Ä%ÂËÑNÁ
¹JÅZÛJæ%ÂËÏËÑ#Ò}Î¢¹#á�ÑNÕ'ÏZÈ#Ó
È}È$Ø'ÂmÁ!Ô�½

Ö ¼¢Ò
Ñ}Ú$È!Ï}Ïç¿!È!ÏËÑJÆFÕ}Ä%ÂZÑNÁÞ³}ÛËæ%ÂËÏËÑ$ÒJÎèÅ#Á¢Û�·mÁ}Ä!È#Á¢Ä,ã
È¢ÆZÈ$Ä%ÂËÑNÁèº�ÂËÏNÄ�Ï
Ò¢È!Ú$È
ÂNæ!ÈZÛ{×JÒ
ÑDÜ{Ø¢Ò¢ÈZæ%ÂZÑNÕ%Ïç¼}¿!»ËåZ¾!´}´Jê

Ö ã!È¢ÆËÈ$Ä!È{Å¢ÆJÆ�¿}³�í Ï Á�ÑFÄ�Õ%Ï$ÈËÛ.ÅËÔ¢Å
ÂmÁ%ÏFÄ�ÚNÕ¢ÒJÒ¢È#Á¢Ä,ÄJá¢Ò¢ÈJÅ$Ä%Ï$ê
¿J¾J¼J¾¢³J²�É}Ê%·NºË¾ Ì�Ü%Ñ$Ò¢È{È#Á}Ä}Ò�Â$È!Ï,ÑNÁ,ã
È¢ÆZÈ$Ä!È}¹$¿}³{º�ÂËÏNÄÃÐ[½

åË³Jº}º;ãJ¾¢ºË¾}²Ë¾!¹Z¿J¾!´J»ZºZâ!²�·#»Z¸!¹Z³ËãJý%·$´}»$¿$4
Ö Û¢È¢ÆZÈZÄ!ÈpÂN×ÙÁ%ÑFÄ;ÁPÈJÈZÛ¢ÈZÛ{×
Ñ$ÒèÑFÄJá
ÈZÒ�ÄËá¢Ò¢ÈJÅZÄ!ê

·N¸�ÌmÂDÁ¢Û¢ÈZî,ÄPÑ�¿!È!Ï�éb³JÛËæ�é Ð[½
´JÈ¢ÆËÈ!ÚNÄ,Á
ÈZîËÄpÆ¢ÂËÏFÄèÈ$Á}Ä}ÒJÎ�½

¾}¸ËãJ¿}¾J¼J¾}³J²�½

Ö ã!È¢ÆËÈ$Ä!È{Å¢ÆJÆ�¿}³{å!ÑDÜ}Ø�ÆËÈFÜJÜ¢Ä�Ï�Á%ÑFÄ;Õ'Ï$ÈZÛ;ß¢ÎèÑ#ÄËá
ÈZÒ,ÄËá¢Ò!ÈJÅ$Ä�Ï$ê
¿J¾J¼J¾¢³J²�É}Ê%·NºË¾ Ì�Ü%Ñ$Ò¢È{È#Á}Ä}Ò�Â$È!Ï,ÑNÁ,ã
È¢ÆZÈ$Ä!È}¹
ÂmÁ}Ä!È$Á}ÄÞº�ÂËÏFÄ'Ð[½

åË³Jº}º;ãJ¾¢ºË¾}²Ë¾!¹P·N¸J²Ë¾}¸}²
·N¸�ÌmÂDÁ¢Û¢ÈZî,ÄPÑ�¿}³pÚËÑDÜ}Ø�ÆËÈFÜPÈ#Á}ÄÃÐ[½
´JÈ¢ÆËÈ!ÚNÄ,Á
ÈZîËÄpÆ¢ÂËÏFÄèÈ$Á}Ä}ÒJÎ�½

¾}¸ËãJ¿}¾J¼J¾}³J²�½

¾}¸Ëã,¿!È!ÏJÑJÆNÕ}Ä%ÂËÑNÁ
¹JÅZÛJæ%ÂËÏËÑ#Ò}Î¢¹#á�ÑNÕ'Ï$È$Ó
È}È$Ø'ÂmÁ!Ô�½

éZ��ê



¼J¿!»JåZ¾!´J´{´JÈ#Á'Ï}ÂDÄ%ÂDæ'ÂDÄ}Î¢¹¢ÆËÈ$æ!È¢ÆZ¹$á�ÑNÕ%Ï$È$ÓPÈJÈ#ØÃÂDÁ¢Ô�½

¿J¾J¼}¾}³J²;â!¸J²�·FºëÌìØ¢Ò
Ñ}Ú$È
ÏJÏ$ÈZÛèÅ¢ÆJÆ.Ï}ÂNÄ!ÈçÄ'Â�ÜPÈZÒPÏ!Ð[½
·NÀëÌ�Ï}ÂNÄ!È;Ä%Â�ÜPÈZÒ;Á�ÑFÄ�ÕJØ¢Û!Å$Ä!ÈZÛ.Ò¢È
Ú$È#Á}ÄPÆ$Î.È$Á�ÑNÕ¢ÔZá�Ð

²ËÊJ¾}¸pÏ$È$Ä�Ï}ÂDÄ!È�í Ï{Ï$È#Á%Ï}ÂNÄ%ÂDæ%ÂDÄ¢Î�ÆZÈ$æ!È¢Æ�Å#Á!Û;Ä%ÂmÜPÈZÒ�ÄPÑ Á}Õ�ÆJÆH½
¾}¸Ëã}¿J¾J¼J¾}³}²�½

¾}¸Ëãè´JÈ#Á'Ï}ÂDÄ%ÂDæ'ÂDÄ}Î¢¹¢ÆËÈ$æ!È¢ÆZ¹$á�ÑNÕ%Ï$È$Ó
È}È#ØÃÂDÁ¢Ô�½

éZ��î
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²J³¢´Zµ,²Ë¿¢³JÀJÀ�·Få¢¹Z³ËãJý%·$´J»$¿$4�½
Ö ã!ÈZÄ!ÈZÒ$ÜÃÂDÁ
È�ÍËá'ÂËÚNádÂDÁ}Ä}ÒZÕ¢Û!ÈZÒPÏÙô$Õ
Å¢Æ!ÂN×JÎ{×
Ñ#Ò,²JÒ¢ÅZ×}×�ÂËÚÙ³JÛËæ'ÂËÏËÑ#Ò�Â$È!Ï�é
ã!ÈZÄ!ÈZÒ$ÜÃÂDÁ
È�Ä}ÎZØ
È�é ¿!Å#ÁJÓ,ß¢Î;Ø¢Ò�ÂZÑ#Ò%ÂDÄ}Îté ¼
Å!ÏJÏÝÄPÑ�Û%ÂËÏDØ�ÆZÅËÎté�ê

´JÈ$Ä{²JÒ¢ÅË×J×�ÂËÚ�ã%ÂËÏNØ�ÆZÅZÎ,ý!È!ÚFÄPÑ#ÒpÆ¢ÂËÏNÄ{ÄPÑ ÁJÕ�ÆJÆ�½

·NÀëÌ ²JÒ¢ÅË×J×�ÂËÚ;ÅZÛËæ'ÂËÏËÑ#ÒJÎ�Ü'Ñ#Û¢ÈÞÂËÏçÈ$Á
Å#ß�ÆZÈËÛ%Ð
²ËÊJ¾¢¸;¿J¾}¼J¾}³J²�É}Ê%·FºË¾xÌ�Ü%Ñ#Ò¢È{È#Á¢Ä}Ò�Â#È!Ï.ÂmÁw·mÁ}Ä}ÒËÕ¢Û¢ÈZÒ.²JÒ!Å!ÚDÓ.À�ÂZÆZÈPÐ�½

¼J¾J¿¢À¢»$¿J¶.²JÒ¢ÅË×J×�ÂËÚ$¹}ÅZÛËæ%ÂËÏJÑ#ÒJÎ¢¹ZÛ!È$Ä!È!ÚNÄÃÂZÑNÁt½
´JÈ¢ÆËÈ!ÚNÄ,Á
ÈZîËÄèÈ#Á}Ä¢ÒJÎ�½

¾}¸Ëã}¿J¾J¼J¾}³}²�½

¼J¾J¿¢À¢»$¿J¶.²JÒ¢ÅË×J×�ÂËÚ$¹ËÛ�ÂËÏDØ�ÆËÅZÎ�½

¾}¸Ëã{²Ë¿}³}ÀJÀ�·Få}¹Ë³ËãJý%·#´}»$¿$4�½
\LIJ��IJCNI}@HOZI}u$õÓ»}¼�¿~ÕÚ£L�3ªRªR pÑ]¤����R ¡�3¢
öú÷úù�,�üsÆÁ»}¼�¿kç��� p£µ p¢(®�Ä�Ì´�3�P×¦¢��P ¡��£µÄ����]�N×����RÄ}Õ��3¢(¥l µ�P p��¢L�Ã÷������

éZ�3½



¼J¿!»JåZ¾!´J´�²JÒ¢ÅË×J×�ÂËÚ$¹}ÅZÛËæ%ÂËÏJÑ#ÒJÎ¢¹ZÛ!È$Ä!È!ÚNÄ'ÂËÑNÁt½

·NÀëÌìÄ}Ò¢ÅË×J×�ÂËÚ{ÚËÑ#Û!ÈèÏNá�ÑFÍ�ÏÝ¿!È!Ï�é ³}ÛËæ�é�ÏNÄ!Å$ÄËÕ'Ï¢Ð
Ö ´JÈZÄ,ÍJá
È#Á,É¢º{È$Á}Ä}ÒJÎpÚFÒ¢ÈJÅZÄ!ÈZÛwÂmÁ{ãJ¾}²Ë¾¢åJ²¢¹Ëå}»Z¸}ÀJº�·FåË²!´Jê

²ËÊJ¾¢¸ Ìv´}È$Ä�ÜÃÂmÁ.²J³�Û%ÂËÏDØ�ÆZÅËÎ�Ä'Â�ÜPÈPÐ[½ Ö ¸PÑ,ÚDáPÅ#Á¢Ô¢È�à>Í%ÂËÆJÆ ßPÈ�ÅZÛ}Û¢ÈZÛ,ÄPÑÝ²JãJý!ê
¾}º¢´Z¾%·NÀ ÌmÂmÁ}Ä¢ÒZÕ¢Û¢ÈZÒ{Í
Å!ÏÝÛ!È$Ä!ÈZÒ$Ü�ÂmÁ
ÈZÛ{ÄPÑ ß
È.ÑNÁ{Ô}Ò
ÑNÕJÁ¢Û'Ð
²ËÊJ¾¢¸ÞÏ$ÈZÄ,Ä¢Ò¢ÅZ×J×�ÂJÚ,ÚJÑ#Û¢ÈÙÄPÑ Á%ÑZþZÛ�ÂËÏNØ�ÆZÅZÎ�½

å!ÆËÈJÅZÒ,ÄËá
È;²J³,Û�ÂËÏDØ�ÆËÅZÎ,Ä%Â�ÜPÈZÒ�½
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²ËÊJ¾¢¸p·NÀëÌìÄËáPÈ,ÅËÛËæ%ÂËÏËÑ$ÒJÎ�á
Å!Ï,ÚDá
Å#Á¢Ô!ÈZÛ{×JÒ
ÑDÜdÆZÅ!ÏFÄpÚFÎ�ÚËÆZÈPÐ
²ËÊJ¾¢¸�ÂDÁ¢Ûté>Å$ÄÞÆËÈJÅ!ÏNÄpÑNÁ
ÈèÚËÑ#ÒJÒ!È!ÚNÄ%ÂDæ
È.ÅZÛËæ%ÂËÏJÑ#ÒJÎwÚDá
Å$Á¢Ô¢ÈZÛ,ÄËá'ÂJÏ�ÚFÎ�ÚËÆZÈ�½

·NÀëÌvÅ#Á¢Î;Á
È$Í,ÄËá¢Ò¢È}Å$ÄÞ»$¿.Å$Á¢ÎÞÚNá
Å#Á¢Ô¢È�×JÒPÑDÜ,Ø!Ò¢È$æ!È#Á¢Ä%ÂDæ!È�ÄPÑ{ÚËÑ#Ò}Ò¢È!ÚNÄ%ÂNæ!È
»$¿èÅ#Á¢ÎpÚËÑ#ÒJÒ¢È
ÚNÄ%ÂDæ!È.ÅËÛËæ%ÂËÏËÑ$ÒJÎ�á
Å!Ï,ÚDá
Å#Á¢Ô!ÈZÛ%Ð

²ËÊJ¾¢¸{´$¾¢².Å$Õ¢Ò¢Å¢Æ;Å¢ÆZÅZÒZÜè×PÆZÅZÔ�½

¾}¸Ëãè´JÈ$Ä
¹#ÕJØ
¹ZÔPÆJÑNß
Å¢ÆË¹Z×
ÆZÅZÔ�Ï=½
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¼J¿!»JåZ¾!´J´,åËÒ
Ñ¢ÏJÏ}ÂmÁ¢Ô!¹Z×
ÆZÅZÔ!¹!ÚDá
È!ÚNÓt½

·NÀëÌìÄËá
ÈZÒ!ÈèÂËÏÙÅ#Á{¿}³.ÅZÔ¢Å
ÂmÁ'ÏNÄ{ÄËá'ÂËÏ{ÂmÁ}Ä}ÒËÕ¢Û¢ÈZÒ.³J¸Jã.ÅçÄËá¢Ò¢ÈJÅZÄ{×%ÂZÆZÈ,È#Á}Ä}ÒJÎèÈZî%ÂËÏNÄ�Ï¢Ð
²ËÊJ¾}¸�·NÀëÌJÌì¿}³�ÂËÏçå!Æ¢Â�Ü¢ßwÏZÈ#Á%Ï$È;³J¸ËãpÑFÍËÁÞÅ
ÂNÒPÚ#Ò¢ÅZ×ËÄkÂËÏÙÅ$ÄÞÆZÈJÅ!ÏNÄ

ÀtéðåZ¿
»J´J´Z²ËÊ}¿è×ËÄ;ßPÈ¢ÆJÑFÍwÂmÁ}Ä}ÒËÕ¢Û¢ÈZÒ%ÐÙ»Z¿ëÌì¿¢³pÂËÏÝã!È!Ï}Ú$È#Á¢Û
Ï$È#Á%ÏZÈ;³}¸ËãÞÑ#ÍËÁèÅPÂNÒPÚFÒ¢ÅË×ËÄdÂËÏçÅZÄÞÆZÈ}Å!ÏNÄ,¼�éðåZ¿!»}´J´Z²ËÊJ¿è×JÄ
Å#ß�ÑFæ
ÈÞÂDÁ}Ä}ÒZÕ¢Û!ÈZÒ%ÐJÐ

²ËÊJ¾}¸�·NÀëÌì¿}³�ÂËÏ Ø�Ñ}Ï}ÂDÄ'ÂDæ!È,åËº�·D¶¢ÿÞÑ$Ò;ãJ¾
´ËåZ¾}¸ËãÃÐ
²ËÊJ¾}¸.´$¾}²{Ô
Æ}ÑNß
Å¢Æ;Å¢ÆFÄ%ÂNÄËÕ¢Û¢ÈJþ
ÚFÒ
Ñ}ÏJÏ¢ÂmÁ¢ÔÞ×PÆZÅZÔ,×
Ñ#Ò{Û�ÂËÏDØ%ÆZÅZÎ�½

·NÀëÌ�ß�ÑFÄJád·F²JÀÞÚ#Ò
Ñ}ÏJÏ}ÂDÁ¢Ô{×
ÆZÅZÔPÏ;ÅZÒ!È�Á�Ñ#ÄpÏ$ÈZÄ'Ð
²ËÊJ¾}¸{å}Å¢Æ¢ÚDÕ�ÆZÅ$Ä
È�ÂmÁ}Ä}ÒZÕ!Û¢ÈZÒ�í Ï�Ø!Ò
ÑA%JÈ!ÚFÄ!ÈZÛÞÅ¢ÆFÄ'ÂDÄËÕ¢Û¢È{Å$Ä.åZ¼}³�½
·NÀëÌAÑFÍËÁÞÅ
ÂNÒPÚ#Ò¢ÅZ×ËÄkÂËÏ�Ü%Ñ#Û!È¢ÆZÈZÛèÅ!Ï;ÆZÈ$æ!È¢Æ
Ð

Ö Á
ÈZÔ¢Å$Ä'ÂDæ!È;¿}³�ÂËÏJÏDÕ
ÈËÛ¢ê
²ËÊJ¾}¸è´$¾¢²pÂmÁ¢Ä}ÒZÕ¢Û¢ÈËÒpÚ#Ò
Ñ}ÏJÏ}ÂDÁ¢Ô{×
ÆZÅZÔwÂmÁd·N²JÀ�½

¾}º¢´$¾'·NÀ ÌAÑFÍËÁ,Á�ÑFÄ;Ü%Ñ#Û¢È!ÆZÈZÛÞÅ!Ï;ÆZÈ$æ!È¢Æ�Å#Á!ÛpÂmÁ¢Ä}ÒZÕ¢Û¢ÈËÒ
ÂËÏ�Ø!Ò
ÑA%JÈ!ÚFÄ!ÈZÛ{ÄPÑ,ÚFÒ
Ñ}ÏJÏ�ÄËá!Ò
ÑNÕ¢ÔZáwÑFÍJÁ
Å
ÂNÒPÚFÒ!ÅZ×ËÄ�í Ï.ÚNÕ¢ÒJÒ¢È#Á¢ÄèÅ!ÆFÄ%ÂDÄËÕ!Û¢ÈPÐ

²ËÊJ¾}¸è´$¾¢²pÂmÁ¢Ä}ÒZÕ¢Û¢ÈËÒpÚ#Ò
Ñ}ÏJÏ}ÂDÁ¢Ô{×
ÆZÅZÔwÂmÁd·N²JÀ�½
»Z²ËÊJ¾}¿ËÉ'·#´$¾p´Z¾}²èÑ#ÍËÁ�Ú#Ò
Ñ}ÏJÏ}ÂDÁ¢Ô{×
ÆZÅZÔwÂmÁw·N²JÀ�½
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ÑFÄ
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Èè·F¸J²¢þËåZ¿
»J´J´èÑ#Ò.»#É¢¸¢þËåË¿!»J´J´,×
ÆËÅZÔPÏ�Û¢È$Ä!ÈZÒZÜÃÂmÁ
È!Ï
ÍËá'ÂJÚDápÅ¢Æ#Ô
Ñ#Ò%ÂDÄËáËÜ ÂËÏ Õ%Ï$ÈZÛwÂmÁ,ÄËá
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ÂmÁ}Ä¢ÒZÕ¢Û¢ÈZÒ�ÆËÈ$æ!È¢ÆZþ!Ñ#×J×;ÜPÅ
ÂmÁPÈ#Õ}æ!ÈZÒ�é�ê

¾}º¢´$¾w·NÀëÌvÈ#Á%ÚJÑNÕJÁ}Ä!ÈËÒ{Í!Å!Ï Ø¢Ò¢È$æ%ÂËÑNÕ%ÏËÆ#ÎÞÅ!ÆFÄ%ÂDÄËÕ!Û¢ÈÞÚFÒ
Ñ}ÏJÏ¢ÂmÁ¢Ô%Ð
²ËÊJ¾}¸�·NÀëÌì¿}³�ÂËÏ,ÚËÆ¢Â�Ü}ßdÏ$È$Á%Ï$È,Å#Á¢ÛÞÑFÍËÁdÂËÏçÅZÄÞÆZÈ}Å!ÏNÄ

¼�é�åZ¿!»J´J´Ë²ËÊJ¿.×ËÄèÅ#ß�ÑFæ!ÈpÂmÁ¢Ä}ÒZÕ¢Û¢ÈËÒ.»Z¿�¿}³�ÂËÏ
Û¢È
ÏJÚ$È#Á¢Û�Ï$È$Á%Ï$È,Å#Á¢ÛÞÑFÍËÁdÂËÏçÅZÄÞÆZÈ}Å!ÏNÄ
¼�é�åZ¿!»J´J´Ë²ËÊJ¿.×ËÄ�ß
È¢ÆJÑFÍdÂmÁ¢Ä'Ð

²JÊJ¾}¸{åËºË¾}³Ë¿,ß�Ñ#ÄËáw·F²JÀÞÚ#Ò
Ñ}ÏJÏ}ÂDÁ¢Ô{×
ÆZÅZÔPÏH½
¾¢º¢´$¾�½ Ö åËÒ
Ñ¢ÏJÏ}ÂmÁ¢Ô.×PÆZÅZÔPÏçÒ¢ÈFÜ�Å
ÂmÁwÏ$È$Ä!ê

¾}º¢´$¾.åËºË¾¢³Ë¿,ß�ÑFÄËád·N²JÀpÚFÒ
Ñ}Ï}Ï}ÂmÁ¢Ô.×
ÆËÅZÔPÏ=½

¾}¸Ëã.åËÒ
Ñ¢ÏJÏ}ÂmÁ¢Ô!¹Z×
ÆZÅZÔ!¹!ÚDá
È!ÚNÓt½
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¼J¿!»JåZ¾!´J´{´JÈ$Ä
¹#ÕJØ
¹ZÛ%ÂËÏDØ�ÆZÅËÎ¢¹¢ÑNÕ}ÄJØJÕ}Ä�Ï=½

Ö ã!È$Ä
ÈZÒ$ÜÃÂmÁPÈ.ÅZÛËæ%ÂËÏJÑ#ÒJÎèÅ#ÁJÁJÕ}Á%Ú}Â#Å$Ä'ÂZÑNÁèØ¢Ò!È!Ú$ÈZÛ¢È$Á%Ú$ÈJê
·NÀëÌmÂmÁ%ÚFÒ!ÈJÅ!Ï$È�Ò¢Å$Ä
ÈÙ¿¢³ÞÂËÏJÏNÕ
ÈZÛ%Ð

²ËÊJ¾¢¸,åËºJ¾}³Ë¿.Ò¢È$æ!ÈËÒPÏ$Å¢ÆHà�Ü�Å
ÂmÁ}Ä!ÅPÂmÁèÒ¢Å$Ä!È�à�Å#Á!Û{Å¢Æ#Ä%ÂDÄËÕ¢Û!ÈèÚ#Ò
Ñ}ÏJÏ}ÂDÁ¢Ô.×
ÆZÅZÔ�Ï=½
·NÀëÌmÂmÁ'ÚFÒ¢ÈJÅ!ÏZÈ,Ò¢Å$Ä!ÈÙ¿}³�Í!Å!Ï Á�ÑFÄ�Ø¢Ò¢È!Ï$È$Á}Ä�ÆZÅ!ÏNÄwÚFÎPÚJÆZÈPÐ

²ËÊJ¾}¸�ÂmÁ¢Û�ÂJÚ$Å$Ä!È�ÄËáPÅ$Ä�¿¢³ÞÚDáPÅ#Á¢Ô¢ÈZÛ,ÄPÑ.ÂmÁ%Ú#Ò¢ÈJÅ!Ï$È�Ò¢ÅZÄ!ÈçÄJá'ÂËÏ{ÚFÎPÚËÆËÈ�½
¾}º¢´Z¾{åËºJ¾}³Ë¿dÂmÁ¢Û�ÂJÚ$Å$Ä%ÂZÑFÁèÄËá
Å$ÄwÂmÁ%ÚFÒ!ÈJÅ!Ï$È,Ò¢ÅZÄ!Èç¿¢³;Í!Å
Ï�Ø¢Ò!È!Ï$È#Á}Ä�ÆZÅ
ÏNÄpÚ#ÎPÚËÆZÈ�½

·NÀëÌ�ÜPÅPÂmÁ}Ä!Å
ÂDÁÞÒ¢Å$Ä!ÈÙ¿}³ÞÑ#Ò�Ò!È$æ!ÈZÒPÏZÈZÛ�Ï$È#Á%Ï$È;¿}³�ÂËÏJÏNÕ
ÈZÛ%Ð
²ËÊJ¾}¸{åËºË¾}³J¿èÅ!ÆFÄ%ÂDÄËÕ!Û¢ÈÞÚFÒ
Ñ}ÏJÏ¢ÂmÁ¢Ô.×
ÆZÅËÔ�½

·NÀëÌ Ò¢È$æ!ÈËÒPÏ$ÈZÛwÏ$È$Á%Ï$ÈÙ¿}³�Ò!ÈËô$Õ'ÂNÒ!È!Ï ÜPÅ
ÂmÁ}Ä
È#Á
Å#Á%ÚZÈpÑ#×;Ò!Å$Ä!ÈPÐ
²ËÊJ¾¢¸{åJºË¾}³Ë¿�Ï$È#Á%ÏZÈ;Ò!È$æ!ÈZÒPÏZÅ¢ÆèÂmÁ¢Û�ÂËÚZÅ$Ä%ÂZÑNÁ�½

Ö Å#ÁJÁ%ÑNÕJÁ%Ú$ÈÙÜ�Å
ÂmÁ}Ä!ÅPÂmÁ
ê
·FÀ ÌìÄJá'ÂËÏ{ÂËÏÝ×%ÂNÒPÏNÄwÚFÎPÚJÆZÈÙ×PÑ#ÒçÜ�Å
ÂmÁ}Ä!ÅPÂmÁÞÒ¢Å$Ä!È�Ð

²ËÊJ¾}¸�ÂmÁ¢Û�ÂJÚ$Å$Ä!È�ÄËáPÅ$Ä.ÅËÛËæ�é�ÚDá
Å#Á¢Ô!ÈZÛ�½
Ö ÏËÑNÕJÁ¢ÛèÅ¢ÆËÅZÒ$ÜPê

·NÀëÌ�Á�Ñ�¿}³ÞÂËÏÝÄPÑÝß
È;Û�ÂËÏDØ�ÆËÅZÎ¢ÈZÛ%Ð
²ËÊJ¾¢¸p·NÀëÌvÅ#Á}Á�ÑNÕJÁ%ÚZÈFÜPÈ#Á}ÄèÁ
ÈJÈZÛ¢ÈËÛ,×PÑ#Ò;¶�Ñ#Û¢È�åÙÄËá!Ò¢ÈJÅ$Ä{ÄËá
ÅZÄ;ß
È
Ú$ÅFÜPÈÙÁ�ÑNÁPþJÅ¢ÆFÄ%ÂNÄËÕ¢Û¢È

Ò¢È#Ø%Ñ#ÒËÄ%ÂmÁ!Ô.ÛZÕ¢Ò�ÂmÁ!Ô;Ø!Ò¢È!Ú$ÈZÛ%ÂmÁ¢Ô{¿}³%Ð
²ËÊJ¾}¸{åËºË¾}³J¿,Ä¢Ò¢Å!ÚDÓ.ÛJÒ
ÑNØpÅ#Á!ÛÞÚËÆËÈJÅZÒÞÑ#×ÞÚJÑNÁ¢×
Æ¢ÂJÚNÄ.×
ÆZÅZÔPÏH½
¾}º¢´$¾w·NÀëÌvÅ#ÁJÁ�ÑFÕJÁ%Ú$ÈFÜ�È#Á}Ä.Á
È}ÈZÛ¢ÈZÛ{×
Ñ#Ò�ÄËá¢Ò!ÈJÅ$Ä,ÍËá�Ñ}Ï$È;Ä}Ò!Å!ÚDÓ.Í!Å!Ï

Û}Ò
ÑNØJØ
ÈËÛ,ÛËÕ¢Ò�ÂmÁ¢Ô�Ø¢Ò!È!Ú$ÈZÛ�ÂDÁ¢Ô,¿}³%Ð
²ËÊJ¾¢¸{åJºË¾}³Ë¿�ÚËÆZÈJÅËÒÞÑ$×ÞÚËÑFÁ¢×
Æ¢ÂËÚFÄ{×PÆZÅZÔ�½
¾}º¢´Z¾w·FÀ Ì�Á%Ñ,ÚËÆËÈJÅZÒÞÑ#×ÞÚJÑNÁ¢×
Æ¢ÂJÚNÄÞÅ#ÁJÁ�ÑNÕ}Á%Ú$ÈFÜPÈ$Á}Ä'Ð

²ËÊ}¾}¸pÂDÁ¢Û�ÂËÚ$ÅZÄ!ÈkóA¸
Ñç³JÛËæ%ÂËÏJÑ#ÒJÎ�ó;ÂmÁ
ã%·N²¢´ÙÉ�Ñ$ÒJÛ"�$'
��½

¾}º¢´Z¾�·NÀëÌvÅèÚËÑ#ÒJÒ!È!ÚNÄ%ÂDæ
È�¿}³ÙáPÅ!Ï�Á%ÑFÄ;ßPÈJÈ#ÁdÂËÏJÏDÕ
ÈËÛ%Ð
²ËÊJ¾}¸�ÂmÁ¢Û�ÂJÚ$Å$Ä!È ó�¼¢Ò¢È$æ!È#Á¢Ä%ÂDæ!È�¿}³[ó�ÂmÁ{ã%·N²!´�É�Ñ$ÒJÛ"�$'
��½
¾}º¢´$¾wÂmÁ¢Û�ÂJÚ$Å$Ä!È.È
ÂNÄËá
ÈZÒ ó�å!Ñ#Ò}Ò¢È!ÚNÄ%ÂNæ!È.å!Æ¢ÂmÜ}ßè´}È#Á%Ï$È;¿}³�óÝÑ#Ò

í�å!Ñ$ÒJÒ¢È!ÚNÄ'ÂDæ!È,ã!È
ÏJÚ$È#Á¢Ûè´JÈ$Á%Ï$ÈÙ¿}³�óçÂmÁ,ã'·N²¢´çÉ�Ñ#ÒJÛ6�1'
��½�#Õ
Å#Á¢Ä%ÂNÇ¢È,ä�é �ZãJ¶!»$ãJ¾¢º{ÄPÑ6)>�$�Ù×JÄP:DÜÃÂmÁè×
Ñ$ÒÙÕ%ÏZÈ�Å!Ï�Ò¢Å$Ä
ÈçÄPÑçÛ�ÂËÏNØ�ÆZÅZÎ�½
Ö ¸PÑFÄ!ÈK��²Zá
È,Å!ÚNÄJÕ
Å¢ÆÙÒ¢Å$Ä!ÈÙÄËá
ÅZÄwÂJÏ�ÏDá%ÑFÍËÁ�ÑNÁ,ÄJá
Èç¿¢³�Û�ÂJÏDØ�ÆZÅZÎwÂËÏ�Û¢È#ØPÈ#Á¢Û¢È#Á¢Ä�Õ}Ø�ÑNÁ
ÄËáPÈ;ô$ÕPÅ#Á}Ä%ÂNÇ!Å$Ä%ÂZÑNÁdÅ#Á¢ÛpÏ$ÈZÔ$ÜPÈ$Á}Ä!Å$Ä%ÂËÑNÁdÑ#×�ÄËá
ÈÞÂmÁ%ÏNÄ}ÒËÕËÜPÈ#Á}Ätí ÏdómÈZÎ!È#ß¢Ò
ÑFÍ�óÝÆ!ÂNÔZá}Ä�ÏHà
Å#Á!ÛÞÏËÑ{ÚËÑNÕ%Æ#Û�ß
ÈÙÛ%ÂN×J×¢ÈZÒ!È#Á}Ä{ÄËá
Å#Á.ÄËáPÈÙÒ¢ÅZÄ!È.ÏNØ
È!Ú}ÂN×%Â#ÈZÛdÂmÁ,ã%·N²¢´ÙÉ�Ñ#Ò}Û�º¢Å$ß
È¢Æ�1'���é�ê
À
Ñ#Ò$Ü¢Õ�ÆZÅ$Ä!È;ã%·F²¢´;ýJ¾J¿}²�·#åË³Jº,¿}³�ã}³J²J³.»Fâ!²Ë¼Ëâ!²�É
»$¿Jã.À¢»$¿{²}åË³!´ñÌ º!Å#ß
È¢Æ��1'
��Ð
ÄPÑÝß
ÈèÏ$È#Á}Ä,ÄPÑ�ÄËá
ÈÙ¿}³�Û%ÂËÏDØ�ÆZÅËÎ�àj²J³�Û%ÂËÏDØ�ÆZÅËÎ.Å$Á¢Û{Å$Õ¢Ò¢Å¢Æ�Å#ÁJÁ}ÕJÁ%Ú}Â#ÅZÄ%ÂZÑNÁkÏDÕ}ß%ÏFÎPÏNÄ
ÈFÜ�½
Ö ¸PÑFÄ!È;ÄËá
Å$Ä,ÄËá
È.ÆJÑ#Ô%ÂËÚ{ÏDØ
È!Ú}ÂF×�Â#ÈZÛÞÅ#ß%ÑFæ!ÈçØ¢Ò¢È!ÚËÆFÕ¢Û¢È!ÏçÄËáPÈ.Ï$ÈZÄJÄ%ÂmÁ¢ÔpÑ#×ÙÜ}Õ�Æ#Ä%ÂmØ�ÆZÈ
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ÆËÅZÔPÏç×
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Úd×�×Éä;î¸�êäêðJz|��������}����je ý ×"�te ý Ú���p�×�Ú��jp�× ¤ �
¯�°#¯ � ¤ p £

�N�Å�dÐ�w�.e ¢ Ö"� ¯°�± �Yp £�� �[p ý ×"� ¤!� Ú
�¦sa�jzæ÷�ú~ð���p � ×"�Kp � p"�k²Y³ ¯
�N��z|�'z��� ��ü������'z|w{��wu�{�ÅÖ
�N��z|�'z��� �.ø;üé�ØÚ�×
�N��z|�'z��� �êäÍ�N������������wíäª�$���Ù���u��e � p"�Qe ��� ��´Y³¶µ
�¦�@�.²Kµ¶·
�¦�>î<���j� � p £ �k²Y³ ¯
�¦�>î<�	�h� � pnp"��²�³ ¯
�N����ä¸�7��ö�w{z�äÍï/��z�ä¸s/���u�k²Kµ °
�N����ä¸�7��ö�w{z�äÍï/��z�äÍï7�ÄØ�k²Kµ °
�N����ä;��w{ÄÏ�rz����� ��}"äÍï7w{���u� ý�£ � ¯ ³ ° �!p ¢ p"� ¤ Ú � �

¤ Ú £
�N������������w�$Úd× ý ��´K¹ ¯
�������������w��Ö
�N������������wíäêðJ�����é�"äåøå}����������u�2e � p"�Qe �n� ��´Y³Kº$�

�+¢�£
�N������������wíäª�>��ö�w'z���´Kµ ° �Qpnp ¢>» pnp�Ö"�>p ¤�¢ �~p ¤ý �

p £ p"�¶p ¢ e��¶p ¢�¤ �¶p ¢�ý � �9£ e�� �9ý p
�N������������wíä;�Q��|w��´Y³ ¯ � � p ¢ � �9¢ Ú
�N������������wíä;��w{ÄÅ��z�����}��"�8ene £8» ene ý �!e ¢ Ú » e ¢ p"�

´¶º ¯ �Vp�×�×"�Vp � ×"�ip � p"�<p ¢ Ú�� � e�Ú��
�9ý9¢

�N������������wíä¼z*���� �$�K´K¹ ±
�N}+��w{}�}Ï��u� ¢
�}+�|w'}�}Ï���{� ¢ � £ Ú
��������������w��ØÚ�×
�N�"z���>�Q� w{z��|�{�$Ú ¤
�N�"z��� äÍ�N� �z����#e�Ú £ ��´�´ ° � ¤�ý�ý
�N�"z��� äÍ�N� �z��!äÍøå}"�����������hÚd× £ �xe�Ú £ �9´Y´Y´Å�

¤�ý�ý

�N�"z��� äÍ�N� �z��!äêú�wu��������w�ÕÚd× ¤ �$Úd× £ ��´ ° µ
�N�"�|�ä;�[�@��e�p ý~» e � ×"��´ ±�° �¶p £�£ � �9ý e
��z:oAzÀ�]�"ï	��p�× ¤ �¶p�e�p"��²�³ ¯
��z:oAzæï>��ë���²Y³�²
s/�Qða½hü:o'�Ø�<¾j��p ¢ Ö"��²�³ ¯
s��z����,w{��z�� �íäÍ�N�������%w'�|w{zêäê�<�|������u�2e � Ö"�n´Y³[·>�

e ¤ p"� � p £ � � p ¢
s��z����,w{��z�� �íäÍ�N������������w�=e � e<�9´ ± º$� � p £ �

� p ¢ � �9¢ Ú
s/wu�z���}��ä¼z*�r��� �Õ�~e ¢ Ú » e ¢ p"�!p�×�×�� ¯° ³Å� �9ý�¢
s/w'� �dxh��e ¢ Ö"� ¯�° µ$�Yp £�� �¶p ý ×"� ¤Q� e
saoRï>���j� � p ¢ �k²Y³ ¯
saoRï>�	�h� � p � �k²Y³ ¯
s{�æï	�.²Kµ °
ð�����|�"äª�Øw{Ð�w{� ä��]¤À�Yp�×"Ú�� ¯ · ¯
ðJ� �������ì����r��� �}Ø� ý Ú�� ý9¤ ��´Y² ° �we ¢ p"�Ue ý e��

¤ × ý � ¤�¢ p
ðJ�����é�"äÍü	wu���¡ äåøå}����������u�8e � Ú���e � e�� ¯° ²Õ� ¤ p�×
ðJ�����é�"äª�h�9�r�å�#e £ p"�Kp � e�� ¯ ¹k´Å�.²Kµ.´
ðJ�����é�"äåøå}������"����� ý�ý �QÖ�×"�QÖ ¤ �]´ ±k¯ �]e ¤�£ �

p"Ú ¢ �wp�ene<��p�Ö £ �wp�Ö ý � � Ú�Ú�� � Ú � �
�+¢�£

ðJ�����é�"äÍ�Q����Önp"�¶e�Ú8p"�Ye<Ú ¢ �k´ ¯Y¯
ðJ�����é�"äÍ�Q��äê�<��z|w{}������"ä;ðJ�Ï�}���wu�$�~p"Ú�Ö"� ¯ ³ ¯ �

¤�ý�£
ðJ�����é�"äÍ�Q��äê�<��z|w{}�������w'}�wu�Õ�~p ¤ p"� ¯ ³ ± � ¤�ý�£
ðJ�����é�"äÍ�Q��äåvbw����w{}�w{�$�we £ p"�we £�� � ¯° ¹Ø�

p ¤ p"� ¤ý�£
ðJ�����é�"äÍ�Qw'Ð�w{z��|�� ä;�Zz|w'��w{z�z|wu�Õ�¶p�×�Ö"� ¯�°Y°
ðJ�����é�"ä;��w{ÄÏ�rz����� ��}Ø� ¯ ¹ ¯ �Yp�Ö�Ö"� � Ú £

¢�ý ×



ðJ�����é�"ä;�<��z�w{}������Ø�{p"Ú ý �jp ¤Q� � ¯ ¹ ± �jp�Ö ý �
� Ú�Ú�� � Ú � � ¤�£Q�

ðJ�����é�"ä¿zh�[�@��´Kµk²Å� ¤�£ ×
ða�Øøêú�s{�x�Q�]�R�.²Kµk´
ða�7úy�Zï	� � p�Ö���²Y³ ¯
ða�7�"ï.�{�æ÷¦� L úl�æ�*�KM'��e�p�p"�Ye�p ¤
ð/���é�"��}�w{��äêð/��}+��z|��� � ý e���Úd× ý ��e�Ú ¢ �[´Y´Y²Å�

¤�ý�ý � ¤ Ö"Ú
ð/���ÙÄÕ��������w'äÍ�Q��� ý e��+Úd× ý �!e�Ú ¢ �Qene×"�!ene ¢ �

ene ý �<e�p"Ú��Ve�pne��Ae � p"�Ve �n� �A´KµYµ$�
pnp�×"�wpnp"Ú���p ¤�¢ �wp ý e��'p�Ö�×"�wp�Ö�e��
¤�£ ×

ð/��}�ì��äêðJ�����é�"äåøå}����������u�'e � p"��e �n� �j´Y³K¹$�
�+¢�£

ð/��}KJ"� �{�êäê�[�@� ý�� ��e ¢�¤ �xe ¢�£ �xp�eQp"�=pnp ¤ �
p � Ú��wp ¤ e<��p ¤�ý �wp £9¤ �'p ¢ ×"�wp ¢ e��
p ¢Q� � ¯ ¹k³Å� � ×�e

ð/��}KJ"� �{����}��räÍøå}+�|w'}<�u�Yp�×"Ú�� ¯ ·.´
ð/��}��ê� ��w'z�äåøå}��{z�w�����w�� ¯ ´ ± � ¤Q��£ � ¤Q�+¢
ð/�<��z|�"��}Ï���� ��}"äÍëQÄÅ�����w��dÖ £ �ÉÖ ¢ �n´ °[¯ � �9£9¤ �

¤ e � � ¤£9¢
ð/��z�z|wu�'����Ð�w'ä;ðJ�����é�Ø�.ene ¢ �ene ý �e�p"Ú��.e�p�e��

´¶µ ¯ ��e £�� �¶p"ÚdÖ"� ¤�ý�� � ¤ý�£
ð/��z�z|wu�'����Ð�w'äÍü	wu���uw{}��$��ene ¢ �!ene ý �!eQp"Ú��Qe�p�e��

´¶µ ± �Yp"ÚdÖ�� ¤�ý�� � ¤�ý�£
ð/��z�z|wu�'����Ð�w'ä;�<��z�w{}�����"ä¸�����;äêðJ�Ï�}���wu�$��ene�Ú��

¯�° º$� ¤�ý�ý
ðJz|��������}����¸Ö�×"�7Ö ý �<e�p"Ú��<eQp�e��A´K¹Y·Ø�Vp�×"Ú��

p�e�p"�¶p�Ö ý � � Ú�Ú�� � Ú �~»�� Ú £ � ¤�ý Ö
ð��{�h���"ï{�N�(�ke ý Ú��¶p"Ú8p��k²Y³ ¯
ðJ��z�z|w{}+�êäÍ����Ð<������z�ö9ä;ï/���,w��!p £ e��~p £ p"� ¯ ¹Yµ
ðJ��z�z|w{}+�êä¼zRw{z��������� äê��w'ÄÏ�z��r��� �}Ø�8p�× ¤ �~p"Ú8p"�

pnp ¢8» p�p�Ö"��p � p"��p ¤ Ú��]p £ ×"��p £ p"�
p ¢ ×"� ¯ ¹k²Å� � Ú ý

ð�zNð��ke�Ú � � ¯ ¹Y¹$� ¤Q�9ý
ü	wu���uw'}���ä��æ�9�� �!e £�� �~p � e�� ¯ ºY·Ø� ¤�ý�� ��²¶µk´
ü	wu���uw'}���äÍøå}"����������� ý�ý~» Ö�×"��´ ± ³Õ�!p"Ú ¢ �~p�ene��

�+¢ Ö
ü	wu���uw'}���ä;�����ÏÖ�p"��e�Ú8p"�¶e�Ú ¢ �k´ ¯ ³

ü	wu���uw'}���ä;���Qä;�<��z�w{}�����"ä;ðJ�Ï�}���w{�$�hp"ÚdÖ"�
¯ ³Y³Å� ¤�ý�£

ü	wu���uw'}���ä;���Qä;�<��z�w{}������w'}�wu�$�ip ¤�¤ � ¯ ³KµØ�
¤�ý�£

ü	wu���uw'}���ä;���Qä vÔwu���w'}�wu�Õ��e £�� � ¯ ´[·Ø�!p ¤�¤ �
¤�ý�£

ü	wu���uw'}���ä;��w{Ð�w{z��|�� ä;�Zz|w'��w{z�z�wu�$�[p�×�Ö"� ¯�° ·
ü	wu���uw'}���äê�<w{ÄÏ�z|�������}Ø� ¯ º ° �Yp�Ö�Ö"� � Ú £
ü	wu���uw'}���äê�+��z|w'}������Ø��p�e�×��Qp ¤�£ � ¯ º.´Å��p�Ö ý �

� Ú�Ú�� � Ú � � ¤�£Q�
ü	wu���uw'}���ä¼zæ�[�@�´¶µYº$� ¤�£ ×
ü:o*��ðaoR÷�ü=�x�Q�]�R�.²Kµk´
ü:o*�K�x�Q�¦�@�.²Kµk´
ü�� �êÄ�� ��ö9äÍ�Qz�z��Éxh�¶e�Ú ¤ �k´Y´Kµ$� � Ö"Ú
ü�� �êÄ�� ��ö�wu��äå���"Ð+� ����z�ö��rÖ ý �!e ¢Q� ��´Y² ± �!p"Ú � �

p"Ú £ � ¤ e�Ö"� ¤ pne
ü�� �êÄ�� ��ö<�u�ÕÚ £
ühúl�æüNä;ï{s��R��²�³Kº
ühúl�æüæï>�Qä;ï{s��R�.²Y³Y²
ü	��}+��ä;ð��z|wíä;ï>wu�ê���Ö"Ú��ÉÖ � �!p"Ú � �~p"Ú £ � ¯ ³Y²Å�

¤ p�×
ü	��}+��ä;ðJ�����é�"ä;ü	�}<�êä;ü	w{���uw'}��$�we £ p"��e £�� �

¯ ´ ° �Yp � e<� ¤�ý�£
ü	�dx.}"äê�<w{ÄÏ�z|�������}Ø�.e ¢�¤ �ke ¢£ �.p�Úd×"�kp"Ú�Ú��

pnp ý �¶p�p�Ö"�¶p ¤�¢ �¶p £ ×�� ¯ º ¯ � � Ú ¢
oA¤Õw{�{����Ð�wíäê�[�@�´ ¯ ¹Ø�¶e � Ú��Ye � e��¶p ý�¤ � �9ý ×
o@ò9����Ä�Ä�����w��{e ý ×"�{´K¹�µ$�{p�×"Ú���p�e�p"��p �n� �

p ¤ Ú��¶p ¤�¢ �¶p £ ×"�¶p £9¢ �¶p ¢ ×
oÀó<��z|w'�%wíäÍ�Q����ä;ðJ��wu�|�â��e ¢�ý �Qe ¢ Ö"� ¯ ´�´Å� ¤Q� ×
îÏ�������}��rä;�¸��|w{}+��� �� ä;ï/��z�w���êäêð/��}�����������}Ø��e ¢ Ú��

e ¢ e�� ¯ ·Y·Ø� ¤�¢ p
îZ�Zï{�N�.äÍï{sa�@�.²KµY·
�	z|����}���äêð/���Ù�%�}���w{��äê�[�@�~´¶ºYº$�!p £9¤ � � ×�×"�

�+¢ ×
�	z|����}���äª�Øw{Ð�w{� ��e�ene��!e �+¤ ��eÖ ¢ �~p ý p��~p�Ö"Ú��

¯ º ± �Yp�Ö ¤ � �+¢�ý
�	z|����}���äê�<�|�������}"äåø;üé�Y´KºY¹$��e�Ö ý �YeÖ�Ö
��Ú'ä;ï{sa�@�.²Y³Kº

¢�ý Ú



��Ú�ï7��ä;ï{sa�@�.²Y³Y²
�Nwu���"��}����$Úd×
�Nøê�"ð{�h��o.� � e�×"�k²Y³ ¯
�N�z���u{��}+���� ä;���Qð��¶e�Ú>p"�k´ ¯ ·
��ë]�xo.�Yp ý e��¶p�Ö�×��k²Y³ ¯
�j¾h�"ï{oR�.ð{�æ�(�ke £ p"�Ye £�� �¶p � e���²�³ ¯
øª��oAzé�Yp ¢�¤ �k²Y³ ¯
ø;÷	ð.ða�7úy���Rï{o.�e�e�×"�¶pnp�p"�k²Y³ ¯
ø;÷	ð�ü:o*�"���Rï{o.�kene�×"�¶p�p � �k²Y³ ¯
øå}��'z|w����w'ä;ðJ��wu�|�â� ý Ö"�+Ö ¤ ��e ¢�ý ��e ¢ Ö"� ¯ ´ ¯ �

¤Q�9£ � ¤!�+¢
øå}��'z|w����w'ä;ðJ�����é�"äêð��r}��uw'��� w{�$�Yene×"� ¯ ´Y³
øå}��'z|w����w'ä;ðJ�����é�"äÍøå}"����������� ý�ý ��Ö ¤ �^´ ±Y± �

�+¢�£
øå}��'z|w����w'ä;ðJ�����é�"äÍøå}"����������äÍü�� ���'z|w'�|w��>e �n� �n´Kµ¶·Ø�

�+¢�£
øå}��'z|w����w'äÍü	wu���uw{}���äêð��}��uw{��� w{�$�#ene�×"� ¯ ´Kµ
øå}��'z|w����w'äÍü	wu���uw{}���äÍøå}��"��������� ý�ý ��Ö ¤ �k´ ± µ
øå}��'z|w����w'äÍ�Q��äªoZ}���w{�$�.e £ p"�Ke £�� � ¯ ´Y²
øå}��'z|w����w'äÍï¸�r�"ä;ï/��z�wu�ê����� �Õ��²Y³Y²
øå}����������êäªsJ� ����w{��äêðJ�����é�$��e ¢�¤ �¦e ¢�£ �tpnp ý �

pnp�Ö"�¶p £ ×"� ¯ ºYµ$� ¤ Ú £
øå}+��ä;ðJz|�����êä;÷Qw'ó<��ä;ðJö<�{� w�.p�×"Ú�� ¯ · ±
øå}+��z�����w{zêäÍøå}����"�ØÚd× ¢ �$Ú�× ý �k´ ° ³Å� ¤�ý ×
½h÷¦�.vm�h�{�:�@�Yp�Ö ¤ �k²Y³ ¯
�Øw{Ð�w{��ä vC�r����ä;ð/��}��"��������}Ø� ¯ ´K¹Ø�p ¢ p"� ¤ Ú � �

¤ Ú ¤
�i�h��ð{�æ�to.� � e�×��k²Y³ ±
�Ø�dx�ä;î¸��z��!äê��w'ÄÏ�z��r��� �}Ø� ¯ ºk²Å� � p ý
�Ø�dx�ä;î¸��z��,w{}�w{���êäå�N����ä;ï/�"z|wu�ê�������$��²Kµ °
�Ø�dx�ä;î¸��z��Ù}�wu���êäê�<w{ÄÏ�z|�������}"äÍï7w{����� ¯ ³Kº$�!p ¢ p"�

¤ Ú � � ¤ Ú ý
�Ø�dx/w{����äª�æz�����}��Õ��e�p ý~» e � ×"� ± ·Y·
�i��vçîÀø;�Núy�tÀÀ�¶p £ ×��k²Y³ ±
úy�ró+äå�N���êä;�Q��|w��²Kµ ¯
ú���Á	�¦��ï.ü	ø;îZî/�Yp ¤ Ú��k²Y³ ±
ú�oRü:�Nøê�"ð{�h��o.� � e�×"�k²Y³ ±

ú�oRü:�i�h��ð{�æ�to.� � e�×"��²�³ ±
ú�oRüh��ð{�æ��o�� � e×"�k²Y³ ±
ú���}"äÍ�Q����äÍ�N�r�|w��Y²Kµ.´
ú�ø;÷NîÀø;��úß�kpne�p"�¶pnp ¢ �¶p £ e<��²Y³ ±
ú�ø;÷N�Qø;ï�øêú�o.�[e ý ×"�np�×"Ú���p�eQp"��p�e � �[²�³ ±
ú�ø;÷N��zæ�"ï�øêú�o.�kp�× ¤ �k²Y³ ±
ú�ø;÷��[oR�¸��pnp ý �Kpnp�Ö"�¶p ¢ ×"�k²Y³ ±
ú�ø;÷Nï7�Rï�øêú�o.�.e ¢ Ú��¶e ¢ e��k²Y³ ±
ú�ø;÷Nï7��ë(� � ×�e�� � Ú ý � � e�p��k²Y³ ±
ú�ø;÷Nï7��ë�úb�.p ¤�ý �¶p�Ö ¢ � � Úd×�� � Ú8p"��²�³ ±
ú��<��w���ïØz��r}���ÄÅ��}���w'z��âÖ
ú��<��w'ä;��w{��wu�'�|��zu��e<Ú ý ��´ ° ¹Ø��e�p ý8» e � Ú��>p �9ý �

p £�£ � �9¢ Ú
ú��<�"��ì�wu��äÍï¸���äêð��Ä�ÄÅwu�Õ�Vp�p ¤ ��p ¤�ý ��p £�ý �

p £ Ö"�¶p ¢ e��¶p ¢!� � ± · ° � � ×"Ú�� � p�Ö
ú��<�"��ì�wu��äÍï¸���ä;ëQ}����Ä�ÄÅwu�Õ� ý�� �~p�Ö ¢ � � ×�Ú��

± ·.´Å� � Úd×�� � Ú8p"� ¤ Ú�Ú
ú�������� äÍ�N��z|�'z��� �êä;î¸� ������e�Ú � � ¯ ´¶º
ú�������� ���z��{z��r� ��äªs*� ���{�#p�×"Ú�� ¯ ·�µ
ú�������� ���z��{z��r� ��äê�+�������������}Ø��p�× £ � ¯ ·²
÷N��îZ���	÷¦�=o.�Yp ¤ ×"��²�³ ±
÷]o@���{�(�a�=�(��e�Ö ¢ ��²�³ ±
÷]o@���{�(�a�=�@��e�Ö ¢ �k²Y³ ±
÷Nw'x�äêðJ�����é�Ø�¶ene�×"� ¯Y¯ ·
÷Nw'x�ä;ü	w{���uw'}��$�.ene�×"� ¯�¯°
÷Nw'x�äÍøå}��'z|wu����w�.p � e�� ¯ µ ° � ¤ý��
÷Nw'x�äÍøå}��'z|wu����wíäêðJ�����é�Ø�,ene×"�de £ p"� ¯Y¯Y¯ �

p £ Ú�� ¤ý��
÷Nw'x�äÍøå}��'z|wu����wíä;ü	wu���uw'}��$�#ene�×"�ne £�� � ¯Y¯K± �

p £ Ú�� ¤ý��
÷Nw'x�ä;ï/��z�w���u�kene�×"� ¯Y¯ ´
÷Nw'x�ä;ïØz����|�â�.ene�Ú�� ¯° ´Å�Yp ¤�¢ �¶p £ Ö��¶p ¢ Ö
÷]oZvmzæ�[�@��²Y³ ±
÷N�räê�<��z|w{}�������w'}Ø��e ¢�ý �Ye ¢ Ö"� ¯�¯ ³Å� ¤ p�Ö
÷N�räåvÔ�������}��äåøå}+��z�����w{z��êäåvû�����"äÍ�Zz�� �z����Íö��>e<Ú ¤ �

¯�¯ µ
÷N�räåvbw����w{}Ø� ý e��¶e ¢�ý �Ye ¢ Ö"� ¯Y¯ ²Å� ¤ p�Ö
÷N�räåvbw����w{}"äÍ÷Nwu�������Ð�w�� ¯ µk´Å� ¤ p�Ö
÷N�räåvbw����w{}"äÍ�¸���ê������Ð�w�ÅÖ � � ¯ µ ¯ � ¤ p�Ö

¢�ý e



÷¦�æü:o*�[�Qø���e �+¤ �k²Y³ ±
÷¦�æü:o*�[�i�é��e �+¤ �Y²Y³ ±
÷N�}"äê�"�r��w{�Íö9ä;��w{� ��|w{�hü	wu������}�ð/��}��ê��z|���}+�|�{�

e�Ö
÷N�}��{z������ê��}��ä¸sJ� ���wu�<äêðJ�����é�Ø� ý�¢ �ÉÖ"Ú��Qe ¢�¤ �

¯�¯ ¹$�Yp ¤ Ú�� ¤ e ¢
÷N�}��{z������ê��}��ä¸sJ� ���wu�<ä;ü	wu���uw'}��$��Ö"Ú��#e ¢�£ �

¯�¯ º$�Yp ¤ Ú�� ¤ e ¢
÷N�}�w'ä;ð��z|wíäêðJ���<����w��e ¢�¤ �¶e ¢�£ � ¯ µ ±
÷¦�.vÂo@�¦½j��e ¢�ý �Kpnp ¢ �¶p £ e��¶p £ p"�k²Y³Y³
÷¦�=ÀØð��{�h���â�Yp"Úd×"�¶p�Ú�Ú��¶p�Ö £ �k²Y³ ±
��� ��äÍ�N�r�|w��[p £ Ö"� ± · ¯
�:��oUz��Ue ý ×"�Ue ý Ú��Up�× £ �Ap ¤ Ú��Up ¢ ×"�<p ¢�¤ �

²�³ ±
��Ä�ÄÅ�������|w'äÍ�N�r�|wu�{�¶p�× £ � ¯ ·k¹
������w'z�äå�N��zêäê�<�|������u�¶e ¢ Ú��Ye ¢ e���´Kºk²Å�¶p�e ý �

p � ×"�¶p � p"�¶p ¢ p"� �+¢ Ö
������w'z�äå�N��z��{z|�� ���!e�Ú � �!e�Ö�e��~p�Ú~e��!pnp�e��~p �+¢ �

p � Ö"�wp ¤�ý ��p ý�ý � � e�Ú�� � e ¢ � � p�Ö"�
±�± ·Ø� �9£9¢ � �9ý9¢ � ¤�£ Ö

������w'z�ä¸s/w��z���}��"�$Úd× ý �¶e�Ú ¤ �k´K¹k²
������w'z�ä¸s/w��z���}��rä¼z*���� �$�K´K¹Y¹
������w'z�ä¸���.ð��.´Kº¶·Ø� �9£�ý
������w'z�ä;ú����"w'äê�9äÍ���"�"z|w{���u��e�Ú � �!e ý Ö"�Qe�Ö�×��

e�Ö�e��k´Kºk´Å��e�Ö�e��Kp�×"Ú��¶p �n�
������w'z�äÍ�@z��Q`êwu�'�|w{��äÍ�Q�����Qe ý ×"�!e ý Ú��~p�×np"�!p�× � �

p�e�p"�¶p ¢ ×"�¶p ¢�¤ � ± ´KºØ� ¤ Ú�Ú
������w'z�äÍ�N�}���w'ä¿z*������$�8e ¢ Ú » e ¢ p��!e�Ö £ ��´KºYµ$�

p�×�×"�¶p ¢�£ � � p�p"� � p �
������w'z�äÍ�Qw'� �����Ð�wíäÍ�Q�����������"w��8e<Ú ¤ �n´Y´ ± �!p £9¤ �

p ¢ Ú��¶p ¢ Ö"� � Ú ¤ � � Ú £
������w'z�ä;�<��������u��e<Ú ¤ �k´Y´ ¯
������w'z�äÍï>z|���|�9ä;î¸��z��Ù}�wu���u� ý�£ �=e ¢�¤ �¦e ¢�£ �

p�e�p"�wpnp ¤ ��p�p ¢ �wp ¤ e��'p ¤�ý �wp £ e��
p £ Ö"�¶p ¢ ×"� ±k¯ ·Ø� ¢�£ ×

������w'z�äÍï>z|���|��w{��äÍ�Q�����Qene � �Qene ¤ �!e ý Ú��!e�Ö ¢ �
p�× ¤ �wp"Ú8p���p�p ý �wpnp�Ö"�'p ¤ Ú��wp ¤�ý �
p £ ×"�wp ¢ ×���p ¢ e��wp ¢�¤ �'p ¢ Ö"�wp ý9¢ �
� Ú ¤ � � Ú £ � � eÖ"� ±k¯° � � p�Ö

������w'z�äÍï>z|���|��w{��äÍ�Q����äÍ�N�r�|w��+Úd× ý �!ene £ �!p�× ý �
p £ Ö"�Vp ¢ e�� � Ú ¤ � � Ú £ � � e�Ö"� ±k¯ ´Õ�
� p ¤ � � p�Ö

������w'z�äÍï>z|���|��w{��äÍ�Q����äÍ�N�r�|w'äåøå}�}�w'z��!p £ Ö"�!p�Ö ý �
± · ± � � Ú ¤ � � Ú £

������w'z�äÍï>z|���|��w{��äÍ�Q����äÍ�N�r�|w'äª�����|w'z��!p £ Ö"�~p�Ö ý �
± ·.³Å� � Ú ¤ � � Ú £

������w'z�äÍï>z|���|��w{��ä;�Q�}���w�ae<Ú ¤ �'p � Ú��'p � p"�
p ¤ ×"�Vp ¢Q� � � ×�Ú�� � ×�e�� � ×�Ö"� � e�Ú »
� e�p"� ±k¯Y¯ � � pnp"� � p � � ��ý Ö

������w'z�äÍï>z|���|��w{��ä;�Q�}���wíä;�Q��|w�ÀÚd× ý �ke ¢�ý �
e ¢ Ö"�wp � Ú���p ¢ Ú��wp ¢Q� � � ×ne�� � ×�Ö"�
� Ú ý � � e�Ú�� � eQp"� � pnp"� � p � � ±k¯K± �
�9ý Ö

������w'z�äÍï>z|���|��w{��ä;��w{� �����Ð�w'äå�N����ä;�Q���w��!e ý ×��
e ý Ú��wp�× £ ��p £9¤ �wp ¢ ×"�wp ¢ Ú��wp ¢�¤ �
� Ú ý � ±k¯ ³

������w'z�ä¿zæ�.ð���e�e�Ö"��e ¢�¤ ��e ¢£ �i´K¹Yº$��p�×�e��
p �n� �wp ¤ Ú���p £ ×"�wp £9¢ �wp ¢ ×"� �n� Ú��
�9£�ý

��x.}"äÍ�Q��zêäê�<�|������{��e � Ú��we � e��a´�³Y´Å��p �9ý �
p�Ö ¤

��x.}"ä��æ�9�� äÍ�Q�����������"w'ä;�Q���w��rÚd× ý �Qe�Ú ¢ ��´ ° º$�
ene�×"��e ý ×���e ý Ú��wp�× ý �wp ý e��wp�Ö�×"�
� Ú ¤ � � Ú £ � ¤�ýQ�

��x.}"äêú�����wíäê�+äå������z|wu���u�ke�Ú � ��´Y³ ± �Kp�×"Ú��
p �n� � �9¢ Ú

��x.}"ä;�Zz��Q`êwu�'�|wu�<äÍ�N�����Yp ¢ ×"�¶p ¢�¤ � ± ·kµ
��x.}"ä;ïØz���|��wu�<äÍ�N�����#enene<��ene � ��e�e ¤ ��e � p »

e �+¤ �<e £ Ú��Ve £ e��Ae ý ×"�Ve ý Ú��Vp�×np »
p�× ¤ �tp"Ú8p"��p�eQp"�]p�p ý~» p � ×"��p � p"�
p ¤ Ú��wp ¤�ý ��p £ ×"�wp ¢ ×"�wp ¢ e��wp ¢�¤ �
p ¢ Ö"�wp ý9¢ ��p�Ö ¤ � � × £ � � Ú � � � Ú ¤ �
� p £ � ±k¯ µ$� � p ¢ � � p�Ö

��x.}"ä;ïØz���|��wu�<äÍ�N����äÍ�N���w���ene�×"�Qe £ p"�Qe £�� �
pnpnp"�wpnp � ��p � e��wp ¤ Ú��wp ¤ý �wp ¢ ×"�
p ¢ e��wp ¢�¤ ��p ¢ Ö"� � × £ � � Ú � � � Ú ¤ �
� p ¤8»�� p ¢ � ±k¯ ²Å� � p ¢ � � p�Ö

��vç÷Nü:o'�R�Yp ¤�ý �k²Y³ ±

¢�ý p



�¸����������Ð�w'ä;���Qäå�N������������wíäª�$���Ù���êä;ï/��z�wu������� �$�
²¶µ¶·

�¸��|w{}+��� �� ä;ï/��z�w���êäÍ�N����äÍï7w{�����tp � ×�� ¯ µk³Å�
¤�¢�ý

�¸��|w{}+��� �� ä;ï/��z�w���êäêð/��}�����������}Ø�[e ¢ Ú » e ¢ p"�
p�×�×"� ¯K± ·Ø� ¤�¢Q� � ¤�¢�¢

�¸��|w{}+��� �� ä;ï/��z�w���êäêúy�ró<���é���!ä;�Q�}���wíä;ï/��z�wu������� �$�
²�³K¹

�¸��|w{}+��� �� ä;ï/��z�w���êäêú���}����é�"�ÙäÍü���Ð�w'z|��w'}��uwíä
ï/��z|w{���������$�.²Y³Y²

�¸��|w{}+��� �� ä;ï/��z�w���êäêú���}����é�"�ÙäÍ�N�}���w'äÍï/��z|w{���������$�
²�³Y²

�¸��|w{}+��� �� ä;ï/��z�w���êäêú��<�"��ì�wu��äÍï¸���ä;ï/��z�wu������� �$�
²�³K¹

�¸��|w{}+��� �� ä;ï/��z�w���êä;�Q�}���wíä;ï>wu���u�!e ¢ Ú��!p�×�×"�
p � ×"� ¯K±�° � ¤�¢�£

�¸��|w{}+��� �� ä;ï/��z�w���êä;ï/���,w'ä �|�ä;ð/�äÍ�Q������������w'ä
ï/��z|w{���������$�.²Y³Kº

�Zz|w'Ð�w{}+����Ð�wíä;ï>�äêð/�z�z|w{�{����Ð�w��ene<Ú�� ¯¶± ´Å� ¤�ý�� �
¤�ý�£

�Zz|�Q`êw{�{�êä¼zRw{z��������� �'p�Ö�Ö"� ± ·.²Õ� � Ú�Ú�� � Ú~e��
� Ú �!»�� Ú £

�Zz|��ó+ä;ïØz��QPÙ�íä;ü�� �êÄ�� ��ö��k´Y³�²
�R�{�jÁ����Yp � p"�k²Y³ ±
�Zz|��ó<���%��|wíä;ïØz��QPÙ�íäêð/��}�����������}Ø�~e ¢ Ú��!e ¢ e<�

¯¶±k¯ � ¤�¢ Ö
�R�{�jÁ	�(�Yp � p"�k²Y³ ±
Ã ëNøª½h��oR�Qð���e ¢�ý �Ye ¢ Ö"�¶p�Ö ý � � Ú�Ú�� � Ú � �

� p ý �k²Y³Y³
��� L úl�æ�*�KM'�ke�p�p"�Ye�p ¤
���Qä;ü�����Ä�� ��ö+äÍü	w{� �dö�� ý9¤ �æÖ ý �=e ¢Q� �¦e ¢�¢ �

¯¶±Y± � ¤ e�Ö
���QäÍøå}"�����������[p�e ý � ¯ µYµ$�Yp ¢ p"� �9ý9¤
���Qäê�+��z|w'}������Ø�!Önp » Ö £ �%Úd× ý �^e�p"Ú��^e�p�e��

e £�£ �<e £9¢ �Ve £ Ö"�'´Y²Y²Å�Ae ¢�ý �Ve ý ×"�
p�×"Ú��wp�e ¢ ��p�p ¢ �wp ¢ Ö"�'p ý Ú�� � ×np"�
¤ p ¢ � ¤ p ý � ¤Q� Ú�� ¤�£ e<� ¤�£ p

���Qð.ðaow�@� � × ¢ �k²Y³�³
���	ü��	���V�h�"ï	�Yp�Ö ¤ �k²Y³Y³

�Q���"� �j�Q������������w���Ö
�Q���"� �räÍ�N�������%w'�|w{zêäê�<�|������u�8e � Ú��!e � e<�!e �9£ �

´ ± ¹$�Yp�Ö ¤
�Q���"� �räÍ�N������������w�:e � Ú��xe � e��xe �9£ �9´ ± ²Õ�

p�Ö ¤
�Q�}���w�ØÚd× ý �k´Kº ± � � pnp�� � p �
�Q�}���wíäÍ����ä;ð/�äÍ�Q���u�Kp ¢ Ú�� ± ·kº
�Q�}���wíä;��w{ÄÅ��z��êä;ï/���,w'ä;�<���r�,ÄØ�~´Kº.³Å� � pnp��

� p �
�Qüæï{���h�Yp ¢Q� � � ×"Ú�� � Ú ý � � e�e��k²Y³Y³
�Qüæï{���Zï>��� � e<Ú��k²Y³Y³
��wu�uw'��Ð�w'ä¼z*�r��� �<ä;��wu���������� ��}"ä;ú�wu���|����w��~e ý Ö"�

e�Ö�×"�YeÖ�e�� ¯K± ³Å� �9£�£
��w{� �r����Ð�w'äÍ�¸���ê��������}Ø�Y´�´Y³
��w{Ä���ö+äåøå}+Ð��r��� �<ä;ï>wu���u�~p�e ý � ¯ µk²Å��p ¢ p"� ¤ Ú �
��wu���������� ��}"äå���"Ð+������z�ö��ÉÖ � �9Ú�× £~» Úd× ý ��´ ° ²
��wu���������� ��}"ä;ú�wu���|����w��.´ °�± � ¤Q�9ý � ¤!� Ö
��w{Ð�w'z|����å��e�p"Ú��Qe�pne��n´¶¹k´Å�!p�ene��!pnp ¢ �!p £ e��

p £ p"�¶p�Ö ý � � Ú�Ú�� � Ú �
��w{Ð�w'z|�����äå���|����w{Ð�w{�êäª�æz�w����w{z�ä;��w{Ä��z����� ��}$�

p�×"Ú�� ¯ ·�º
��w{Ð�w'z|�����äÍ�@z��dÐ<����wu�;äêú��z|w'ä;��w{Ä��z����� ��}$�Öne��

Önp"�ÏÖ ¤ ��Ö £ ��Ö ý �Ye ¢�£ � ¯ · °
��w{Ð�w'z|�����ä;��w{ÄÏ�rz����� ��}"äª�æz�w����w{zêä;ï/�Ï�}�ä;ï�zé�

±i°#¯ � � p ý
��w{Ð�w'z|�����ä;��w{ÄÏ�rz����� ��}"ä¸�Øwu���;ä;ï/�Ï�r}"ä;ï�z�� ±�° ·Ø�

� p ý
�Nú��tÁ��Yp ¢Q� �k²Y³Y³
�Zï{�N�Zï7��ä;ï{sa�@�.²Y³K¹
�"���w'�Íö�ð/��}��ê��z��r��}+�|�{�Yp"Ú
��w'}���w� ý Ö"�JÖ"Ú��*Önp"�JÖ ý ��e £�£ ��e £9¢ ��e £ Ö"�

´�²Y³Å�xe ý × » e ý e��]p�×�e » p�× ¤ �]p�×�Ö"�
p"Ú8p"�wp"Ú � ��p�Ú £ �wp�ene��wp ¤�¢ �wp £ Ö"�
p ¢ Ö"�¶p ý Ú�� � Ú ¢ � ¤ e ¢

��w'}���������Ð+���Íö+ä¸�Øw{Ð�w'�å�V´Kº ° ��p ¤�ý �.p £ Ö"�p ¢ e��
p ¢ Ö"�wp ý9¤ ��p�Ö ¢ � � Úd×"� � Ú>p"� � p ý �
� p�Ö

��w'ÄÏ�z��r��� �}Ø�¶p�×"Ú��¶p�Önp"� � e � � ±k¯ ¹
��w'ÄÏ�z��r��� �}"ä;�}���ä;ï/���%wíä;ï>wu���u�Kp�×�Ú�� ¯ ·.³

¢�ý��



��w'ÄÏ�z��r��� �}"äê��w{�u��}���äêðJ���� �uw�¶p ¤�ý � ±�° ²
�"î/��²¶µ °
��ú��]���7���Rï{o.�ke £ p"�Ye £�� �¶p � e��k²Y³Y³
�����,w'äÍ�Q��äÍøÍ�{�Ue £9¢>» e £ Ö"�<p�e ¤ �<p�e £ �<pnpnp"�

pnp � � ¯ ¹ °
�����,w'äÍï/��z|wu���ä;ðJ� wu�z�äª�	� ä;ð/��}KJ����{�u�~ene ¢ �!e�e ý �

¯¶± µ$� ¤ × ý � ¤ ÚdÖ
�����,w'äÍï/��z|wu���äÍï>z|���|�9ä;ü�z���Ä�ÄÅwu�$�Qene ¢ �!ene ý �

¯¶± ²Å� � Önp
�<�|�}��"�+ö��´Y³ ° �¶p �9ý
�<�|�}��"�+ö9äêð/��}��"����� ��}Ø� ¯¶± ¹$� �n� ×�� �n� Ú
�"ï�øêúl�æëNï	��²Y³Y³
�"ï.�{�æîÀø;�h�Ypnp ¤ �k²Y³�³
�<��z�Ð�w'����� �}��{w'äÍø;üé�Y´K¹.³Å� �n� ×
�<��z�Ð�w'����� �}��{w'ä;��w{ÄÅ��z���äêú���|�|��w{�u�Qe ý p » e ý�ý �

e�Ö"Ú » eÖ £ � ¯K± º
ï>�QäÍøå}�äê��w'}��êä¸�>w'Ð�w'��ä�e<�.´¶µk³
ï7��"ä;�.� �ê��}��"� ý�ý �:e ý ×"�:p�×"Ú��:p�eQp"� ¯ ³[·Ø�

p ¢Q� � ¤ Ú�Ú
ï�ð/�æ�9äê�<�|������{�>Úd× ý �k´ ¯ ²
ï�ð/�æ�9ä;ï�ð/�æ�9äêðJz|��������}��äÍï7w{������p�e ý � ¯ ²[·Ø�

p ¢ p"� ¤ Ú � � ¤ Ú ¤
ï�ð/�Rï.��oJ�â� ��� Ú��k²Y³Y³
ï>wu���êä¼zæ�[�Õä;�Q��|w��e ¢�ý �Ye ¢ Ö"� ¯ µY¹
ï/��z�w���êäÍ�N����äÍï7w{����� ý p�� ý�� �!p�e ý � ¯ ² ° �!p ¢ p"�

¤ Ú~e
ï/��z�w���êäÍ�N����äÍï/��z|w{���������$�k²Kµ °
ï/��z�w���êäêð/��}�����������}Ø� ý p��we ¢ Ú » e ¢ p"� ¯ ² ¯ �

¤ × ý
ï/��z�w���êäêú���}����é�"�ÙäÍü���Ð�w'z|��w'}��uwíä;ï/��z�wu�ê����� �Õ�

²�³Kº
ï/��z�w���êäêú���}����é�"�ÙäÍ�N�}���w'äÍï/��z|w{���������$�Q²Y³Kº
ï/��z�w���êäêú��<�"��ì�wu��äÍï¸���ä;ï/��z�wu������� �$�.²Kµ¶·
ï/��z�w���êä;�Q�}���wíä;ï>wu���u� ýQ� ��e ¢ p"�#e ¢ý ��e ¢ Ö"�

p�×"Ú��¶pne�p"�¶p�e ý �¶p ¢ p�� ¯ ² ± � ¤ Ú�×
ï/��z�w���êä;ï/���,w'äÍï7�räêð/�äå�N���êä;ï/��z�wu�ê����� �<ä;ë��

²¶µ¶·
ï/��z�w���êä;ï/���,w'äÍï7�räêð��Å��ä;ï/��z�wu�ê����� �<äªo.�!²Y³Kº

ï/��z�w�����êäÍ�Q�Õ�dÐ�w'äÍ�Q}���ä¸s/w{���Éxh��Ö £ �!e ¢ý �!e ¢ Ö"�
¯ ¹¶·

ï/���,w'äÍï7�räêð/�äå�N���u�[p ¢ Ú�� � ×�Ö"� ±�° ¹
ï/���,w'äÍï7�räêð��Å��ä;î¸��z��Ù}�wu���êäÍü	w{ÄÅw{}���w'}+����²Kµ¶·
ï�ú�ø;÷(�.e ¢ p"�k²Y³Y³
ïj�æ�¸�.²Kµ °
ïØz����|�9äê�+��������u�kene £ � � ÚdÖ"� ±i° º
ïØz��QPÙ�'äÍü�� �êÄ�� ��ö9ä;�7w{z��Ù�����|w{�$�de � Ú��h´Y³Y³Õ�

p �9ý
ïØz��QPÙ�'ä;���u�z|w���pnp £ � ± ´[·
ï.�Zï{oÀä;ï{s��R�²Y³Kº
ï.�Zï{�N�.äÍï{sa�@�.²¶µ¶·
ï.�Zï{�N�Zï7��ä;ï{sa�@�²Y³K¹
ïØz���wíä;ï7��"äêð��rÄ�ÄÕw{�$��e ¢�¤ �Ye ¢�£ �Ke ¢�ý~» e ý ×"�

p�×"Ú��wp�× ¤ ��pne�p"�wp�e � �wp ¤ ×"�wp ¤ Ú��
p ¤�ý �tp £ ×"��p £�ý �]p ¢ × » p ¢ e���p�Ö ¢ �
� × £ � � Úd×"� � Ú>p"� ± ´Y´Å� � ene�� � e�Ö"�
� p ý � � p�Ö

ïØz���wíä;ï7��"ä;ë�}����rÄ�ÄÕw{�$� ý�� �!p ¤ ×"�~p ¤�ý � � ene<�
± ´ ¯ � ¤ Ú�Ú

ï.�zh�"÷]��vÂo@�¦½j��pnp ¢ �¶p £ e��Kp £ p"�k²Y³Y³
ïØz�ö9ä¼zæ�[�Õä;ï>wu���u�âÖ � �Ye ¢ý �Ye ¢ Ö�� ¯ ²�³Å� ¤ p ¢
ï�zéÚ��Yp ¢ Ö"�¶p�Ö ý � � Ú�Ú�� � Ú � � � p ý ��²�³Y³
ï�zæ�*ð*äÍï{sa�@��²Y³K¹
ï�zæ�'oÀä;ï{s��R�²Y³K¹
ï�zæï{�N�Zï>�Qä;ï{s��R�²Y³Kº
ï�zæï.ë.ä;ï{sa�@�²Kµ¶·
ï/xJ�ä���� ä;ï/�"z|wuw�"Ö ¢ ��p ¤ Ú���p £ ×"��p £9¢ ��p ¢ ×"�

¯ ²Kµ$� � Ö�×
ëQÄ�äê��w'ÄÏ�z��r��� �}Ø�~p"Úd×"�!p"Ú�Ú��~pnp ý �~p�p�Ö"�~p ¤�¢ �

p £ ×"�¶p�Ö £ � � Ú ¢ � ± ´ ±
zæ×��.²�³Y³
zéÚ�×�×�×"�Ye ¢�ý �Ye ¢ Ö"�k²Y³Y³
z=e×�×�×"�Ye ¢�ý �k²Y³Y³
z ¤ ×�×"�Ye ¢ Ö"�k²Y³Y³
z¸�Qð.ðaow�@� � × ¢ � � e £ �k²Y³Y³
z*���� �"���Íö+ä;ðJ��wu�|�â� ¯ ²Y²Å�¶p�Ö ¤ � �+¢�¢
zRw{z��������� äêð/��}+��z����å��Önp"�9Úd× £ �<Ú�× ý �!e�Ú £ �!e�Ú ¢ �

´ ¯° � ¤�ý�ý � ¤ Ö"Ú
¢�ý9¤



zRw{z��������� äêú������êäÍü�� �ê���}��{w��8p ¤�ý �~p ¢ e<� ± ´Y³Å�
� p�Ö"� ¤ e�Ú

zRw{z��������� ä;�Zz|�Q`êw{�{��� ��}Ø�[p ¢ Ö"� ± ´Kµ
zRw{z��������� ä;���Qð���Ö ¢ ��e<Ú8p"��´Y´Kº
z������Ï�r�Ø�N��w{z����u�ØÚ ¤
zhú�üé� ±.¯ º$� ¤Q��£ � ¤Q�+¢
zæ��ð���e�Ú � � ± ´Y²Å� ¤Q�9ý
zh�#s���e�Ú � �Kp �+¤ � ± ´K¹
zh�#�$äª�:½!��Ö � �¶p £�ý � ¯ ²K¹
vçï.ï{���h�ke ¢Q� ��²�³Y³
Áæï�z	�*ð�ï{sa�Áé��²�³K¹
Áæï�z	�'o*ï{s���Á���²Y³K¹
À$ü:o*�[s{�æï	�Yp�Ö"Ú��k²Y³�³
À$ühú���Áæï{s��.²Kµ ¯
À$ühú�ø;÷Nï{s��.²Kµ.´
À$üæï{���Àï7���¶p £9¤ �Kp ¢ Ú��k²Y³Y³
À�Ø�	�{�=o.�¶p�Ö ¤ �k²Y³�³
À$÷¦����ë����¦���Nø���e�ene��k²Y³Kµ
À$÷¦����ë����¦���i�é��enene��k²Y³Y³
À$÷¦�	ø;÷�ð�ü:oJ�â��e �9£ �k²Y³Kµ
ÀØ�[�ie�ïj� � �Ye � Ú��k²Y³Kµ
ÀØ�[� � ïj�=e��Ye � Ú��k²Y³Kµ
ÀØ�[� � ïj� ¤ �Ye � e��k²Y³Kµ
ÀØ�[� ¤ ïj� � �Ye � Ú��Ye � e��k²Y³Kµ
ÀØ�[� ¤ ïj� £ �Ye � e��k²Y³Kµ
ÀØ�[� £ ïj� ¤ �Ye � e��k²Y³Kµ
ÀØ�[� £ ïj� ¢ �Ye � e��k²Y³Kµ
ÀØ�[� ¢ ïj� £ �Ye � e��k²Y³Kµ
À$ï	�.²Kµ °
À$ï{���Àï7���Yp £9¤ �k²Y³Kµ

¢�ý�£



þ ÿ ÿ ¬�¯ � ¨�� D

�ß¯ � ¬��

¢�ý9¢



�ß¯ � ¬��

Úd×�×Éä;î¸�êäêðJz|��������}����je ý ×"�te ý Ú���p�×�Ú��jp�× ¤ �
¯�°#¯ � ¤ p £

�N�Å�dÐ�w�.e ¢ Ö"� ¯°�± �Yp £�� �[p ý ×"� ¤!� Ú
�¦sa�jzæ÷�ú~ð���p � ×"�Kp � p"�k²Y³ ¯
�N��z|�'z��� ��ü������'z|w{��wu�{�ÅÖ
�N��z|�'z��� �.ø;üé�ØÚ�×
�N��z|�'z��� �êäÍ�N������������wíäª�$���Ù���u��e � p"�Qe ��� ��´Y³¶µ
�¦�@�.²Kµ¶·
�¦�>î<���j� � p £ �k²Y³ ¯
�¦�>î<�	�h� � pnp"��²�³ ¯
�N����ä¸�7��ö�w{z�äÍï/��z�ä¸s/���u�k²Kµ °
�N����ä¸�7��ö�w{z�äÍï/��z�äÍï7�ÄØ�k²Kµ °
�N����ä;��w{ÄÏ�rz����� ��}"äÍï7w{���u� ý�£ � ¯ ³ ° �!p ¢ p"� ¤ Ú � �

¤ Ú £
�N������������w�$Úd× ý ��´K¹ ¯
�������������w��Ö
�N������������wíäêðJ�����é�"äåøå}����������u�2e � p"�Qe �n� ��´Y³Kº$�

�+¢�£
�N������������wíäª�>��ö�w'z���´Kµ ° �Qpnp ¢>» pnp�Ö"�>p ¤�¢ �~p ¤ý �

p £ p"�¶p ¢ e��¶p ¢�¤ �¶p ¢�ý � �9£ e�� �9ý p
�N������������wíä;�Q��|w��´Y³ ¯ � � p ¢ � �9¢ Ú
�N������������wíä;��w{ÄÅ��z�����}��"�8ene £8» ene ý �!e ¢ Ú » e ¢ p"�

´¶º ¯ �Vp�×�×"�Vp � ×"�ip � p"�<p ¢ Ú�� � e�Ú��
�9ý9¢

�N������������wíä¼z*���� �$�K´K¹ ±
�N}+��w{}�}Ï��u� ¢
�}+�|w'}�}Ï���{� ¢ � £ Ú
��������������w��ØÚ�×
�N�"z���>�Q� w{z��|�{�$Ú ¤
�N�"z��� äÍ�N� �z����#e�Ú £ ��´�´ ° � ¤�ý�ý
�N�"z��� äÍ�N� �z��!äÍøå}"�����������hÚd× £ �xe�Ú £ �9´Y´Y´Å�

¤�ý�ý

�N�"z��� äÍ�N� �z��!äêú�wu��������w�ÕÚd× ¤ �$Úd× £ ��´ ° µ
�N�"�|�ä;�[�@��e�p ý~» e � ×"��´ ±�° �¶p £�£ � �9ý e
��z:oAzÀ�]�"ï	��p�× ¤ �¶p�e�p"��²�³ ¯
��z:oAzæï>��ë���²Y³�²
s/�Qða½hü:o'�Ø�<¾j��p ¢ Ö"��²�³ ¯
s��z����,w{��z�� �íäÍ�N�������%w'�|w{zêäê�<�|������u�2e � Ö"�n´Y³[·>�

e ¤ p"� � p £ � � p ¢
s��z����,w{��z�� �íäÍ�N������������w�=e � e<�9´ ± º$� � p £ �

� p ¢ � �9¢ Ú
s/wu�z���}��ä¼z*�r��� �Õ�~e ¢ Ú » e ¢ p"�!p�×�×�� ¯° ³Å� �9ý�¢
s/w'� �dxh��e ¢ Ö"� ¯�° µ$�Yp £�� �¶p ý ×"� ¤Q� e
saoRï>���j� � p ¢ �k²Y³ ¯
saoRï>�	�h� � p � �k²Y³ ¯
s{�æï	�.²Kµ °
ð�����|�"äª�Øw{Ð�w{� ä��]¤À�Yp�×"Ú�� ¯ · ¯
ðJ� �������ì����r��� �}Ø� ý Ú�� ý9¤ ��´Y² ° �we ¢ p"�Ue ý e��

¤ × ý � ¤�¢ p
ðJ�����é�"äÍü	wu���¡ äåøå}����������u�8e � Ú���e � e�� ¯° ²Õ� ¤ p�×
ðJ�����é�"äª�h�9�r�å�#e £ p"�Kp � e�� ¯ ¹k´Å�.²Kµ.´
ðJ�����é�"äåøå}������"����� ý�ý �QÖ�×"�QÖ ¤ �]´ ±k¯ �]e ¤�£ �

p"Ú ¢ �wp�ene<��p�Ö £ �wp�Ö ý � � Ú�Ú�� � Ú � �
�+¢�£

ðJ�����é�"äÍ�Q����Önp"�¶e�Ú8p"�Ye<Ú ¢ �k´ ¯Y¯
ðJ�����é�"äÍ�Q��äê�<��z|w{}������"ä;ðJ�Ï�}���wu�$�~p"Ú�Ö"� ¯ ³ ¯ �

¤�ý�£
ðJ�����é�"äÍ�Q��äê�<��z|w{}�������w'}�wu�Õ�~p ¤ p"� ¯ ³ ± � ¤�ý�£
ðJ�����é�"äÍ�Q��äåvbw����w{}�w{�$�we £ p"�we £�� � ¯° ¹Ø�

p ¤ p"� ¤ý�£
ðJ�����é�"äÍ�Qw'Ð�w{z��|�� ä;�Zz|w'��w{z�z|wu�Õ�¶p�×�Ö"� ¯�°Y°
ðJ�����é�"ä;��w{ÄÏ�rz����� ��}Ø� ¯ ¹ ¯ �Yp�Ö�Ö"� � Ú £

¢�ý�ý



ðJ�����é�"ä;�<��z�w{}������Ø�{p"Ú ý �jp ¤Q� � ¯ ¹ ± �jp�Ö ý �
� Ú�Ú�� � Ú � � ¤�£Q�

ðJ�����é�"ä¿zh�[�@��´Kµk²Å� ¤�£ ×
ða�Øøêú�s{�x�Q�]�R�.²Kµk´
ða�7úy�Zï	� � p�Ö���²Y³ ¯
ða�7�"ï.�{�æ÷¦� L úl�æ�*�KM'��e�p�p"�Ye�p ¤
ð/���é�"��}�w{��äêð/��}+��z|��� � ý e���Úd× ý ��e�Ú ¢ �[´Y´Y²Å�

¤�ý�ý � ¤ Ö"Ú
ð/���ÙÄÕ��������w'äÍ�Q��� ý e��+Úd× ý �!e�Ú ¢ �Qene×"�!ene ¢ �

ene ý �<e�p"Ú��Ve�pne��Ae � p"�Ve �n� �A´KµYµ$�
pnp�×"�wpnp"Ú���p ¤�¢ �wp ý e��'p�Ö�×"�wp�Ö�e��
¤�£ ×

ð/��}�ì��äêðJ�����é�"äåøå}����������u�'e � p"��e �n� �j´Y³K¹$�
�+¢�£

ð/��}KJ"� �{�êäê�[�@� ý�� ��e ¢�¤ �xe ¢�£ �xp�eQp"�=pnp ¤ �
p � Ú��wp ¤ e<��p ¤�ý �wp £9¤ �'p ¢ ×"�wp ¢ e��
p ¢Q� � ¯ ¹k³Å� � ×�e

ð/��}KJ"� �{����}��räÍøå}+�|w'}<�u�Yp�×"Ú�� ¯ ·.´
ð/��}��ê� ��w'z�äåøå}��{z�w�����w�� ¯ ´ ± � ¤Q��£ � ¤Q�+¢
ð/�<��z|�"��}Ï���� ��}"äÍëQÄÅ�����w��dÖ £ �ÉÖ ¢ �n´ °[¯ � �9£9¤ �

¤ e � � ¤£9¢
ð/��z�z|wu�'����Ð�w'ä;ðJ�����é�Ø�.ene ¢ �ene ý �e�p"Ú��.e�p�e��

´¶µ ¯ ��e £�� �¶p"ÚdÖ"� ¤�ý�� � ¤ý�£
ð/��z�z|wu�'����Ð�w'äÍü	wu���uw{}��$��ene ¢ �!ene ý �!eQp"Ú��Qe�p�e��

´¶µ ± �Yp"ÚdÖ�� ¤�ý�� � ¤�ý�£
ð/��z�z|wu�'����Ð�w'ä;�<��z�w{}�����"ä¸�����;äêðJ�Ï�}���wu�$��ene�Ú��

¯�° º$� ¤�ý�ý
ðJz|��������}����¸Ö�×"�7Ö ý �<e�p"Ú��<eQp�e��A´K¹Y·Ø�Vp�×"Ú��

p�e�p"�¶p�Ö ý � � Ú�Ú�� � Ú �~»�� Ú £ � ¤�ý Ö
ð��{�h���"ï{�N�(�ke ý Ú��¶p"Ú8p��k²Y³ ¯
ðJ��z�z|w{}+�êäÍ����Ð<������z�ö9ä;ï/���,w��!p £ e��~p £ p"� ¯ ¹Yµ
ðJ��z�z|w{}+�êä¼zRw{z��������� äê��w'ÄÏ�z��r��� �}Ø�8p�× ¤ �~p"Ú8p"�

pnp ¢8» p�p�Ö"��p � p"��p ¤ Ú��]p £ ×"��p £ p"�
p ¢ ×"� ¯ ¹k²Å� � Ú ý

ð�zNð��ke�Ú � � ¯ ¹Y¹$� ¤Q�9ý
ü	wu���uw'}���ä��æ�9�� �!e £�� �~p � e�� ¯ ºY·Ø� ¤�ý�� ��²¶µk´
ü	wu���uw'}���äÍøå}"����������� ý�ý~» Ö�×"��´ ± ³Õ�!p"Ú ¢ �~p�ene��

�+¢ Ö
ü	wu���uw'}���ä;�����ÏÖ�p"��e�Ú8p"�¶e�Ú ¢ �k´ ¯ ³

ü	wu���uw'}���ä;���Qä;�<��z�w{}�����"ä;ðJ�Ï�}���w{�$�hp"ÚdÖ"�
¯ ³Y³Å� ¤�ý�£

ü	wu���uw'}���ä;���Qä;�<��z�w{}������w'}�wu�$�ip ¤�¤ � ¯ ³KµØ�
¤�ý�£

ü	wu���uw'}���ä;���Qä vÔwu���w'}�wu�Õ��e £�� � ¯ ´[·Ø�!p ¤�¤ �
¤�ý�£

ü	wu���uw'}���ä;��w{Ð�w{z��|�� ä;�Zz|w'��w{z�z�wu�$�[p�×�Ö"� ¯�° ·
ü	wu���uw'}���äê�<w{ÄÏ�z|�������}Ø� ¯ º ° �Yp�Ö�Ö"� � Ú £
ü	wu���uw'}���äê�+��z|w'}������Ø��p�e�×��Qp ¤�£ � ¯ º.´Å��p�Ö ý �

� Ú�Ú�� � Ú � � ¤�£Q�
ü	wu���uw'}���ä¼zæ�[�@�´¶µYº$� ¤�£ ×
ü:o*��ðaoR÷�ü=�x�Q�]�R�.²Kµk´
ü:o*�K�x�Q�¦�@�.²Kµk´
ü�� �êÄ�� ��ö9äÍ�Qz�z��Éxh�¶e�Ú ¤ �k´Y´Kµ$� � Ö"Ú
ü�� �êÄ�� ��ö�wu��äå���"Ð+� ����z�ö��rÖ ý �!e ¢Q� ��´Y² ± �!p"Ú � �

p"Ú £ � ¤ e�Ö"� ¤ pne
ü�� �êÄ�� ��ö<�u�ÕÚ £
ühúl�æüNä;ï{s��R��²�³Kº
ühúl�æüæï>�Qä;ï{s��R�.²Y³Y²
ü	��}+��ä;ð��z|wíä;ï>wu�ê���Ö"Ú��ÉÖ � �!p"Ú � �~p"Ú £ � ¯ ³Y²Å�

¤ p�×
ü	��}+��ä;ðJ�����é�"ä;ü	�}<�êä;ü	w{���uw'}��$�we £ p"��e £�� �

¯ ´ ° �Yp � e<� ¤�ý�£
ü	�dx.}"äê�<w{ÄÏ�z|�������}Ø�.e ¢�¤ �ke ¢£ �.p�Úd×"�kp"Ú�Ú��

pnp ý �¶p�p�Ö"�¶p ¤�¢ �¶p £ ×�� ¯ º ¯ � � Ú ¢
oA¤Õw{�{����Ð�wíäê�[�@�´ ¯ ¹Ø�¶e � Ú��Ye � e��¶p ý�¤ � �9ý ×
o@ò9����Ä�Ä�����w��{e ý ×"�{´K¹�µ$�{p�×"Ú���p�e�p"��p �n� �

p ¤ Ú��¶p ¤�¢ �¶p £ ×"�¶p £9¢ �¶p ¢ ×
oÀó<��z|w'�%wíäÍ�Q����ä;ðJ��wu�|�â��e ¢�ý �Qe ¢ Ö"� ¯ ´�´Å� ¤Q� ×
îÏ�������}��rä;�¸��|w{}+��� �� ä;ï/��z�w���êäêð/��}�����������}Ø��e ¢ Ú��

e ¢ e�� ¯ ·Y·Ø� ¤�¢ p
îZ�Zï{�N�.äÍï{sa�@�.²KµY·
�	z|����}���äêð/���Ù�%�}���w{��äê�[�@�~´¶ºYº$�!p £9¤ � � ×�×"�

�+¢ ×
�	z|����}���äª�Øw{Ð�w{� ��e�ene��!e �+¤ ��eÖ ¢ �~p ý p��~p�Ö"Ú��

¯ º ± �Yp�Ö ¤ � �+¢�ý
�	z|����}���äê�<�|�������}"äåø;üé�Y´KºY¹$��e�Ö ý �YeÖ�Ö
��Ú'ä;ï{sa�@�.²Y³Kº

¢�ý Ö



��Ú�ï7��ä;ï{sa�@�.²Y³Y²
�Nwu���"��}����$Úd×
�Nøê�"ð{�h��o.� � e�×"�k²Y³ ¯
�N�z���u{��}+���� ä;���Qð��¶e�Ú>p"�k´ ¯ ·
��ë]�xo.�Yp ý e��¶p�Ö�×��k²Y³ ¯
�j¾h�"ï{oR�.ð{�æ�(�ke £ p"�Ye £�� �¶p � e���²�³ ¯
øª��oAzé�Yp ¢�¤ �k²Y³ ¯
ø;÷	ð.ða�7úy���Rï{o.�e�e�×"�¶pnp�p"�k²Y³ ¯
ø;÷	ð�ü:o*�"���Rï{o.�kene�×"�¶p�p � �k²Y³ ¯
øå}��'z|w����w'ä;ðJ��wu�|�â� ý Ö"�+Ö ¤ ��e ¢�ý ��e ¢ Ö"� ¯ ´ ¯ �

¤Q�9£ � ¤!�+¢
øå}��'z|w����w'ä;ðJ�����é�"äêð��r}��uw'��� w{�$�Yene×"� ¯ ´Y³
øå}��'z|w����w'ä;ðJ�����é�"äÍøå}"����������� ý�ý ��Ö ¤ �^´ ±Y± �

�+¢�£
øå}��'z|w����w'ä;ðJ�����é�"äÍøå}"����������äÍü�� ���'z|w'�|w��>e �n� �n´Kµ¶·Ø�

�+¢�£
øå}��'z|w����w'äÍü	wu���uw{}���äêð��}��uw{��� w{�$�#ene�×"� ¯ ´Kµ
øå}��'z|w����w'äÍü	wu���uw{}���äÍøå}��"��������� ý�ý ��Ö ¤ �k´ ± µ
øå}��'z|w����w'äÍ�Q��äªoZ}���w{�$�.e £ p"�Ke £�� � ¯ ´Y²
øå}��'z|w����w'äÍï¸�r�"ä;ï/��z�wu�ê����� �Õ��²Y³Y²
øå}����������êäªsJ� ����w{��äêðJ�����é�$��e ¢�¤ �¦e ¢�£ �tpnp ý �

pnp�Ö"�¶p £ ×"� ¯ ºYµ$� ¤ Ú £
øå}+��ä;ðJz|�����êä;÷Qw'ó<��ä;ðJö<�{� w�.p�×"Ú�� ¯ · ±
øå}+��z�����w{zêäÍøå}����"�ØÚd× ¢ �$Ú�× ý �k´ ° ³Å� ¤�ý ×
½h÷¦�.vm�h�{�:�@�Yp�Ö ¤ �k²Y³ ¯
�Øw{Ð�w{��ä vC�r����ä;ð/��}��"��������}Ø� ¯ ´K¹Ø�p ¢ p"� ¤ Ú � �

¤ Ú ¤
�i�h��ð{�æ�to.� � e�×��k²Y³ ±
�Ø�dx�ä;î¸��z��!äê��w'ÄÏ�z��r��� �}Ø� ¯ ºk²Å� � p ý
�Ø�dx�ä;î¸��z��,w{}�w{���êäå�N����ä;ï/�"z|wu�ê�������$��²Kµ °
�Ø�dx�ä;î¸��z��Ù}�wu���êäê�<w{ÄÏ�z|�������}"äÍï7w{����� ¯ ³Kº$�!p ¢ p"�

¤ Ú � � ¤ Ú ý
�Ø�dx/w{����äª�æz�����}��Õ��e�p ý~» e � ×"� ± ·Y·
�i��vçîÀø;�Núy�tÀÀ�¶p £ ×��k²Y³ ±
úy�ró+äå�N���êä;�Q��|w��²Kµ ¯
ú���Á	�¦��ï.ü	ø;îZî/�Yp ¤ Ú��k²Y³ ±
ú�oRü:�Nøê�"ð{�h��o.� � e�×"�k²Y³ ±

ú�oRü:�i�h��ð{�æ�to.� � e�×"��²�³ ±
ú�oRüh��ð{�æ��o�� � e×"�k²Y³ ±
ú���}"äÍ�Q����äÍ�N�r�|w��Y²Kµ.´
ú�ø;÷NîÀø;��úß�kpne�p"�¶pnp ¢ �¶p £ e<��²Y³ ±
ú�ø;÷N�Qø;ï�øêú�o.�[e ý ×"�np�×"Ú���p�eQp"��p�e � �[²�³ ±
ú�ø;÷N��zæ�"ï�øêú�o.�kp�× ¤ �k²Y³ ±
ú�ø;÷��[oR�¸��pnp ý �Kpnp�Ö"�¶p ¢ ×"�k²Y³ ±
ú�ø;÷Nï7�Rï�øêú�o.�.e ¢ Ú��¶e ¢ e��k²Y³ ±
ú�ø;÷Nï7��ë(� � ×�e�� � Ú ý � � e�p��k²Y³ ±
ú�ø;÷Nï7��ë�úb�.p ¤�ý �¶p�Ö ¢ � � Úd×�� � Ú8p"��²�³ ±
ú��<��w���ïØz��r}���ÄÅ��}���w'z��âÖ
ú��<��w'ä;��w{��wu�'�|��zu��e<Ú ý ��´ ° ¹Ø��e�p ý8» e � Ú��>p �9ý �

p £�£ � �9¢ Ú
ú��<�"��ì�wu��äÍï¸���äêð��Ä�ÄÅwu�Õ�Vp�p ¤ ��p ¤�ý ��p £�ý �

p £ Ö"�¶p ¢ e��¶p ¢!� � ± · ° � � ×"Ú�� � p�Ö
ú��<�"��ì�wu��äÍï¸���ä;ëQ}����Ä�ÄÅwu�Õ� ý�� �~p�Ö ¢ � � ×�Ú��

± ·.´Å� � Úd×�� � Ú8p"� ¤ Ú�Ú
ú�������� äÍ�N��z|�'z��� �êä;î¸� ������e�Ú � � ¯ ´¶º
ú�������� ���z��{z��r� ��äªs*� ���{�#p�×"Ú�� ¯ ·�µ
ú�������� ���z��{z��r� ��äê�+�������������}Ø��p�× £ � ¯ ·²
÷N��îZ���	÷¦�=o.�Yp ¤ ×"��²�³ ±
÷]o@���{�(�a�=�(��e�Ö ¢ ��²�³ ±
÷]o@���{�(�a�=�@��e�Ö ¢ �k²Y³ ±
÷Nw'x�äêðJ�����é�Ø�¶ene�×"� ¯Y¯ ·
÷Nw'x�ä;ü	w{���uw'}��$�.ene�×"� ¯�¯°
÷Nw'x�äÍøå}��'z|wu����w�.p � e�� ¯ µ ° � ¤ý��
÷Nw'x�äÍøå}��'z|wu����wíäêðJ�����é�Ø�,ene×"�de £ p"� ¯Y¯Y¯ �

p £ Ú�� ¤ý��
÷Nw'x�äÍøå}��'z|wu����wíä;ü	wu���uw'}��$�#ene�×"�ne £�� � ¯Y¯K± �

p £ Ú�� ¤ý��
÷Nw'x�ä;ï/��z�w���u�kene�×"� ¯Y¯ ´
÷Nw'x�ä;ïØz����|�â�.ene�Ú�� ¯° ´Å�Yp ¤�¢ �¶p £ Ö��¶p ¢ Ö
÷]oZvmzæ�[�@��²Y³ ±
÷N�räê�<��z|w{}�������w'}Ø��e ¢�ý �Ye ¢ Ö"� ¯�¯ ³Å� ¤ p�Ö
÷N�räåvÔ�������}��äåøå}+��z�����w{z��êäåvû�����"äÍ�Zz�� �z����Íö��>e<Ú ¤ �

¯�¯ µ
÷N�räåvbw����w{}Ø� ý e��¶e ¢�ý �Ye ¢ Ö"� ¯Y¯ ²Å� ¤ p�Ö
÷N�räåvbw����w{}"äÍ÷Nwu�������Ð�w�� ¯ µk´Å� ¤ p�Ö
÷N�räåvbw����w{}"äÍ�¸���ê������Ð�w�ÅÖ � � ¯ µ ¯ � ¤ p�Ö

¢ Ö�×



÷¦�æü:o*�[�Qø���e �+¤ �k²Y³ ±
÷¦�æü:o*�[�i�é��e �+¤ �Y²Y³ ±
÷N�}"äê�"�r��w{�Íö9ä;��w{� ��|w{�hü	wu������}�ð/��}��ê��z|���}+�|�{�

e�Ö
÷N�}��{z������ê��}��ä¸sJ� ���wu�<äêðJ�����é�Ø� ý�¢ �ÉÖ"Ú��Qe ¢�¤ �

¯�¯ ¹$�Yp ¤ Ú�� ¤ e ¢
÷N�}��{z������ê��}��ä¸sJ� ���wu�<ä;ü	wu���uw'}��$��Ö"Ú��#e ¢�£ �

¯�¯ º$�Yp ¤ Ú�� ¤ e ¢
÷N�}�w'ä;ð��z|wíäêðJ���<����w��e ¢�¤ �¶e ¢�£ � ¯ µ ±
÷¦�.vÂo@�¦½j��e ¢�ý �Kpnp ¢ �¶p £ e��¶p £ p"�k²Y³Y³
÷¦�=ÀØð��{�h���â�Yp"Úd×"�¶p�Ú�Ú��¶p�Ö £ �k²Y³ ±
��� ��äÍ�N�r�|w��[p £ Ö"� ± · ¯
�:��oUz��Ue ý ×"�Ue ý Ú��Up�× £ �Ap ¤ Ú��Up ¢ ×"�<p ¢�¤ �

²�³ ±
��Ä�ÄÅ�������|w'äÍ�N�r�|wu�{�¶p�× £ � ¯ ·k¹
������w'z�äå�N��zêäê�<�|������u�¶e ¢ Ú��Ye ¢ e���´Kºk²Å�¶p�e ý �

p � ×"�¶p � p"�¶p ¢ p"� �+¢ Ö
������w'z�äå�N��z��{z|�� ���!e�Ú � �!e�Ö�e��~p�Ú~e��!pnp�e��~p �+¢ �

p � Ö"�wp ¤�ý ��p ý�ý � � e�Ú�� � e ¢ � � p�Ö"�
±�± ·Ø� �9£9¢ � �9ý9¢ � ¤�£ Ö

������w'z�ä¸s/w��z���}��"�$Úd× ý �¶e�Ú ¤ �k´K¹k²
������w'z�ä¸s/w��z���}��rä¼z*���� �$�K´K¹Y¹
������w'z�ä¸���.ð��.´Kº¶·Ø� �9£�ý
������w'z�ä;ú����"w'äê�9äÍ���"�"z|w{���u��e�Ú � �!e ý Ö"�Qe�Ö�×��

e�Ö�e��k´Kºk´Å��e�Ö�e��Kp�×"Ú��¶p �n�
������w'z�äÍ�@z��Q`êwu�'�|w{��äÍ�Q�����Qe ý ×"�!e ý Ú��~p�×np"�!p�× � �

p�e�p"�¶p ¢ ×"�¶p ¢�¤ � ± ´KºØ� ¤ Ú�Ú
������w'z�äÍ�N�}���w'ä¿z*������$�8e ¢ Ú » e ¢ p��!e�Ö £ ��´KºYµ$�

p�×�×"�¶p ¢�£ � � p�p"� � p �
������w'z�äÍ�Qw'� �����Ð�wíäÍ�Q�����������"w��8e<Ú ¤ �n´Y´ ± �!p £9¤ �

p ¢ Ú��¶p ¢ Ö"� � Ú ¤ � � Ú £
������w'z�ä;�<��������u��e<Ú ¤ �k´Y´ ¯
������w'z�äÍï>z|���|�9ä;î¸��z��Ù}�wu���u� ý�£ �=e ¢�¤ �¦e ¢�£ �

p�e�p"�wpnp ¤ ��p�p ¢ �wp ¤ e��'p ¤�ý �wp £ e��
p £ Ö"�¶p ¢ ×"� ±k¯ ·Ø� ¢�£ ×

������w'z�äÍï>z|���|��w{��äÍ�Q�����Qene � �Qene ¤ �!e ý Ú��!e�Ö ¢ �
p�× ¤ �wp"Ú8p���p�p ý �wpnp�Ö"�'p ¤ Ú��wp ¤�ý �
p £ ×"�wp ¢ ×���p ¢ e��wp ¢�¤ �'p ¢ Ö"�wp ý9¢ �
� Ú ¤ � � Ú £ � � eÖ"� ±k¯° � � p�Ö

������w'z�äÍï>z|���|��w{��äÍ�Q����äÍ�N�r�|w��+Úd× ý �!ene £ �!p�× ý �
p £ Ö"�Vp ¢ e�� � Ú ¤ � � Ú £ � � e�Ö"� ±k¯ ´Õ�
� p ¤ � � p�Ö

������w'z�äÍï>z|���|��w{��äÍ�Q����äÍ�N�r�|w'äåøå}�}�w'z��!p £ Ö"�!p�Ö ý �
± · ± � � Ú ¤ � � Ú £

������w'z�äÍï>z|���|��w{��äÍ�Q����äÍ�N�r�|w'äª�����|w'z��!p £ Ö"�~p�Ö ý �
± ·.³Å� � Ú ¤ � � Ú £

������w'z�äÍï>z|���|��w{��ä;�Q�}���w�ae<Ú ¤ �'p � Ú��'p � p"�
p ¤ ×"�Vp ¢Q� � � ×�Ú�� � ×�e�� � ×�Ö"� � e�Ú »
� e�p"� ±k¯Y¯ � � pnp"� � p � � ��ý Ö

������w'z�äÍï>z|���|��w{��ä;�Q�}���wíä;�Q��|w�ÀÚd× ý �ke ¢�ý �
e ¢ Ö"�wp � Ú���p ¢ Ú��wp ¢Q� � � ×ne�� � ×�Ö"�
� Ú ý � � e�Ú�� � eQp"� � pnp"� � p � � ±k¯K± �
�9ý Ö

������w'z�äÍï>z|���|��w{��ä;��w{� �����Ð�w'äå�N����ä;�Q���w��!e ý ×��
e ý Ú��wp�× £ ��p £9¤ �wp ¢ ×"�wp ¢ Ú��wp ¢�¤ �
� Ú ý � ±k¯ ³

������w'z�ä¿zæ�.ð���e�e�Ö"��e ¢�¤ ��e ¢£ �i´K¹Yº$��p�×�e��
p �n� �wp ¤ Ú���p £ ×"�wp £9¢ �wp ¢ ×"� �n� Ú��
�9£�ý

��x.}"äÍ�Q��zêäê�<�|������{��e � Ú��we � e��a´�³Y´Å��p �9ý �
p�Ö ¤

��x.}"ä��æ�9�� äÍ�Q�����������"w'ä;�Q���w��rÚd× ý �Qe�Ú ¢ ��´ ° º$�
ene�×"��e ý ×���e ý Ú��wp�× ý �wp ý e��wp�Ö�×"�
� Ú ¤ � � Ú £ � ¤�ýQ�

��x.}"äêú�����wíäê�+äå������z|wu���u�ke�Ú � ��´Y³ ± �Kp�×"Ú��
p �n� � �9¢ Ú

��x.}"ä;�Zz��Q`êwu�'�|wu�<äÍ�N�����Yp ¢ ×"�¶p ¢�¤ � ± ·kµ
��x.}"ä;ïØz���|��wu�<äÍ�N�����#enene<��ene � ��e�e ¤ ��e � p »

e �+¤ �<e £ Ú��Ve £ e��Ae ý ×"�Ve ý Ú��Vp�×np »
p�× ¤ �tp"Ú8p"��p�eQp"�]p�p ý~» p � ×"��p � p"�
p ¤ Ú��wp ¤�ý ��p £ ×"�wp ¢ ×"�wp ¢ e��wp ¢�¤ �
p ¢ Ö"�wp ý9¢ ��p�Ö ¤ � � × £ � � Ú � � � Ú ¤ �
� p £ � ±k¯ µ$� � p ¢ � � p�Ö

��x.}"ä;ïØz���|��wu�<äÍ�N����äÍ�N���w���ene�×"�Qe £ p"�Qe £�� �
pnpnp"�wpnp � ��p � e��wp ¤ Ú��wp ¤ý �wp ¢ ×"�
p ¢ e��wp ¢�¤ ��p ¢ Ö"� � × £ � � Ú � � � Ú ¤ �
� p ¤8»�� p ¢ � ±k¯ ²Å� � p ¢ � � p�Ö

��vç÷Nü:o'�R�Yp ¤�ý �k²Y³ ±

¢ Ö"Ú



�¸����������Ð�w'ä;���Qäå�N������������wíäª�$���Ù���êä;ï/��z�wu������� �$�
²¶µ¶·

�¸��|w{}+��� �� ä;ï/��z�w���êäÍ�N����äÍï7w{�����tp � ×�� ¯ µk³Å�
¤�¢�ý

�¸��|w{}+��� �� ä;ï/��z�w���êäêð/��}�����������}Ø�[e ¢ Ú » e ¢ p"�
p�×�×"� ¯K± ·Ø� ¤�¢Q� � ¤�¢�¢

�¸��|w{}+��� �� ä;ï/��z�w���êäêúy�ró<���é���!ä;�Q�}���wíä;ï/��z�wu������� �$�
²�³K¹

�¸��|w{}+��� �� ä;ï/��z�w���êäêú���}����é�"�ÙäÍü���Ð�w'z|��w'}��uwíä
ï/��z|w{���������$�.²Y³Y²

�¸��|w{}+��� �� ä;ï/��z�w���êäêú���}����é�"�ÙäÍ�N�}���w'äÍï/��z|w{���������$�
²�³Y²

�¸��|w{}+��� �� ä;ï/��z�w���êäêú��<�"��ì�wu��äÍï¸���ä;ï/��z�wu������� �$�
²�³K¹

�¸��|w{}+��� �� ä;ï/��z�w���êä;�Q�}���wíä;ï>wu���u�!e ¢ Ú��!p�×�×"�
p � ×"� ¯K±�° � ¤�¢�£

�¸��|w{}+��� �� ä;ï/��z�w���êä;ï/���,w'ä �|�ä;ð/�äÍ�Q������������w'ä
ï/��z|w{���������$�.²Y³Kº

�Zz|w'Ð�w{}+����Ð�wíä;ï>�äêð/�z�z|w{�{����Ð�w��ene<Ú�� ¯¶± ´Å� ¤�ý�� �
¤�ý�£

�Zz|�Q`êw{�{�êä¼zRw{z��������� �'p�Ö�Ö"� ± ·.²Õ� � Ú�Ú�� � Ú~e��
� Ú �!»�� Ú £

�Zz|��ó+ä;ïØz��QPÙ�íä;ü�� �êÄ�� ��ö��k´Y³�²
�R�{�jÁ����Yp � p"�k²Y³ ±
�Zz|��ó<���%��|wíä;ïØz��QPÙ�íäêð/��}�����������}Ø�~e ¢ Ú��!e ¢ e<�

¯¶±k¯ � ¤�¢ Ö
�R�{�jÁ	�(�Yp � p"�k²Y³ ±
Ã ëNøª½h��oR�Qð���e ¢�ý �Ye ¢ Ö"�¶p�Ö ý � � Ú�Ú�� � Ú � �

� p ý �k²Y³Y³
��� L úl�æ�*�KM'�ke�p�p"�Ye�p ¤
���Qä;ü�����Ä�� ��ö+äÍü	w{� �dö�� ý9¤ �æÖ ý �=e ¢Q� �¦e ¢�¢ �

¯¶±Y± � ¤ e�Ö
���QäÍøå}"�����������[p�e ý � ¯ µYµ$�Yp ¢ p"� �9ý9¤
���Qäê�+��z|w'}������Ø�!Önp » Ö £ �%Úd× ý �^e�p"Ú��^e�p�e��

e £�£ �<e £9¢ �Ve £ Ö"�'´Y²Y²Å�Ae ¢�ý �Ve ý ×"�
p�×"Ú��wp�e ¢ ��p�p ¢ �wp ¢ Ö"�'p ý Ú�� � ×np"�
¤ p ¢ � ¤ p ý � ¤Q� Ú�� ¤�£ e<� ¤�£ p

���Qð.ðaow�@� � × ¢ �k²Y³�³
���	ü��	���V�h�"ï	�Yp�Ö ¤ �k²Y³Y³

�Q���"� �j�Q������������w���Ö
�Q���"� �räÍ�N�������%w'�|w{zêäê�<�|������u�8e � Ú��!e � e<�!e �9£ �

´ ± ¹$�Yp�Ö ¤
�Q���"� �räÍ�N������������w�:e � Ú��xe � e��xe �9£ �9´ ± ²Õ�

p�Ö ¤
�Q�}���w�ØÚd× ý �k´Kº ± � � pnp�� � p �
�Q�}���wíäÍ����ä;ð/�äÍ�Q���u�Kp ¢ Ú�� ± ·kº
�Q�}���wíä;��w{ÄÅ��z��êä;ï/���,w'ä;�<���r�,ÄØ�~´Kº.³Å� � pnp��

� p �
�Qüæï{���h�Yp ¢Q� � � ×"Ú�� � Ú ý � � e�e��k²Y³Y³
�Qüæï{���Zï>��� � e<Ú��k²Y³Y³
��wu�uw'��Ð�w'ä¼z*�r��� �<ä;��wu���������� ��}"ä;ú�wu���|����w��~e ý Ö"�

e�Ö�×"�YeÖ�e�� ¯K± ³Å� �9£�£
��w{� �r����Ð�w'äÍ�¸���ê��������}Ø�Y´�´Y³
��w{Ä���ö+äåøå}+Ð��r��� �<ä;ï>wu���u�~p�e ý � ¯ µk²Å��p ¢ p"� ¤ Ú �
��wu���������� ��}"äå���"Ð+������z�ö��ÉÖ � �9Ú�× £~» Úd× ý ��´ ° ²
��wu���������� ��}"ä;ú�wu���|����w��.´ °�± � ¤Q�9ý � ¤!� Ö
��w{Ð�w'z|����å��e�p"Ú��Qe�pne��n´¶¹k´Å�!p�ene��!pnp ¢ �!p £ e��

p £ p"�¶p�Ö ý � � Ú�Ú�� � Ú �
��w{Ð�w'z|�����äå���|����w{Ð�w{�êäª�æz�w����w{z�ä;��w{Ä��z����� ��}$�

p�×"Ú�� ¯ ·�º
��w{Ð�w'z|�����äÍ�@z��dÐ<����wu�;äêú��z|w'ä;��w{Ä��z����� ��}$�Öne��

Önp"�ÏÖ ¤ ��Ö £ ��Ö ý �Ye ¢�£ � ¯ · °
��w{Ð�w'z|�����ä;��w{ÄÏ�rz����� ��}"äª�æz�w����w{zêä;ï/�Ï�}�ä;ï�zé�

±i°#¯ � � p ý
��w{Ð�w'z|�����ä;��w{ÄÏ�rz����� ��}"ä¸�Øwu���;ä;ï/�Ï�r}"ä;ï�z�� ±�° ·Ø�

� p ý
�Nú��tÁ��Yp ¢Q� �k²Y³Y³
�Zï{�N�Zï7��ä;ï{sa�@�.²Y³K¹
�"���w'�Íö�ð/��}��ê��z��r��}+�|�{�Yp"Ú
��w'}���w� ý Ö"�JÖ"Ú��*Önp"�JÖ ý ��e £�£ ��e £9¢ ��e £ Ö"�

´�²Y³Å�xe ý × » e ý e��]p�×�e » p�× ¤ �]p�×�Ö"�
p"Ú8p"�wp"Ú � ��p�Ú £ �wp�ene��wp ¤�¢ �wp £ Ö"�
p ¢ Ö"�¶p ý Ú�� � Ú ¢ � ¤ e ¢

��w'}���������Ð+���Íö+ä¸�Øw{Ð�w'�å�V´Kº ° ��p ¤�ý �.p £ Ö"�p ¢ e��
p ¢ Ö"�wp ý9¤ ��p�Ö ¢ � � Úd×"� � Ú>p"� � p ý �
� p�Ö

��w'ÄÏ�z��r��� �}Ø�¶p�×"Ú��¶p�Önp"� � e � � ±k¯ ¹
��w'ÄÏ�z��r��� �}"ä;�}���ä;ï/���%wíä;ï>wu���u�Kp�×�Ú�� ¯ ·.³

¢ Ö�e



��w'ÄÏ�z��r��� �}"äê��w{�u��}���äêðJ���� �uw�¶p ¤�ý � ±�° ²
�"î/��²¶µ °
��ú��]���7���Rï{o.�ke £ p"�Ye £�� �¶p � e��k²Y³Y³
�����,w'äÍ�Q��äÍøÍ�{�Ue £9¢>» e £ Ö"�<p�e ¤ �<p�e £ �<pnpnp"�

pnp � � ¯ ¹ °
�����,w'äÍï/��z|wu���ä;ðJ� wu�z�äª�	� ä;ð/��}KJ����{�u�~ene ¢ �!e�e ý �

¯¶± µ$� ¤ × ý � ¤ ÚdÖ
�����,w'äÍï/��z|wu���äÍï>z|���|�9ä;ü�z���Ä�ÄÅwu�$�Qene ¢ �!ene ý �

¯¶± ²Å� � Önp
�<�|�}��"�+ö��´Y³ ° �¶p �9ý
�<�|�}��"�+ö9äêð/��}��"����� ��}Ø� ¯¶± ¹$� �n� ×�� �n� Ú
�"ï�øêúl�æëNï	��²Y³Y³
�"ï.�{�æîÀø;�h�Ypnp ¤ �k²Y³�³
�<��z�Ð�w'����� �}��{w'äÍø;üé�Y´K¹.³Å� �n� ×
�<��z�Ð�w'����� �}��{w'ä;��w{ÄÅ��z���äêú���|�|��w{�u�Qe ý p » e ý�ý �

e�Ö"Ú » eÖ £ � ¯K± º
ï>�QäÍøå}�äê��w'}��êä¸�>w'Ð�w'��ä�e<�.´¶µk³
ï7��"ä;�.� �ê��}��"� ý�ý �:e ý ×"�:p�×"Ú��:p�eQp"� ¯ ³[·Ø�

p ¢Q� � ¤ Ú�Ú
ï�ð/�æ�9äê�<�|������{�>Úd× ý �k´ ¯ ²
ï�ð/�æ�9ä;ï�ð/�æ�9äêðJz|��������}��äÍï7w{������p�e ý � ¯ ²[·Ø�

p ¢ p"� ¤ Ú � � ¤ Ú ¤
ï�ð/�Rï.��oJ�â� ��� Ú��k²Y³Y³
ï>wu���êä¼zæ�[�Õä;�Q��|w��e ¢�ý �Ye ¢ Ö"� ¯ µY¹
ï/��z�w���êäÍ�N����äÍï7w{����� ý p�� ý�� �!p�e ý � ¯ ² ° �!p ¢ p"�

¤ Ú~e
ï/��z�w���êäÍ�N����äÍï/��z|w{���������$�k²Kµ °
ï/��z�w���êäêð/��}�����������}Ø� ý p��we ¢ Ú » e ¢ p"� ¯ ² ¯ �

¤ × ý
ï/��z�w���êäêú���}����é�"�ÙäÍü���Ð�w'z|��w'}��uwíä;ï/��z�wu�ê����� �Õ�

²�³Kº
ï/��z�w���êäêú���}����é�"�ÙäÍ�N�}���w'äÍï/��z|w{���������$�Q²Y³Kº
ï/��z�w���êäêú��<�"��ì�wu��äÍï¸���ä;ï/��z�wu������� �$�.²Kµ¶·
ï/��z�w���êä;�Q�}���wíä;ï>wu���u� ýQ� ��e ¢ p"�#e ¢ý ��e ¢ Ö"�

p�×"Ú��¶pne�p"�¶p�e ý �¶p ¢ p�� ¯ ² ± � ¤ Ú�×
ï/��z�w���êä;ï/���,w'äÍï7�räêð/�äå�N���êä;ï/��z�wu�ê����� �<ä;ë��

²¶µ¶·
ï/��z�w���êä;ï/���,w'äÍï7�räêð��Å��ä;ï/��z�wu�ê����� �<äªo.�!²Y³Kº
ï/��z�w�����êäÍ�Q�Õ�dÐ�w'äÍ�Q}���ä¸s/w{���Éxh�Ö £ �Qe ¢ý �!e ¢ Ö"�

¯ ¹¶·
ï/���,w'äÍï7�räêð/�äå�N���u�[p ¢ Ú�� � ×�Ö"� ±�° ¹
ï/���,w'äÍï7�räêð��Å��ä;î¸��z��Ù}�wu���êäÍü	w{ÄÅw{}���w'}+����²Kµ¶·
ï�ú�ø;÷(�.e ¢ p"�k²Y³Y³
ïj�æ�¸�.²Kµ °
ïØz����|�9äê�+��������u�kene £ � � ÚdÖ"� ±i° º
ïØz��QPÙ�'äÍü�� �êÄ�� ��ö9ä;�7w{z��Ù�����|w{�$�de � Ú��h´Y³Y³Õ�

p �9ý
ïØz��QPÙ�'ä;���u�z|w���pnp £ � ± ´[·
ï.�Zï{oÀä;ï{s��R�²Y³Kº
ï.�Zï{�N�.äÍï{sa�@�.²¶µ¶·
ï.�Zï{�N�Zï7��ä;ï{sa�@�²Y³K¹
ïØz���wíä;ï7��"äêð��rÄ�ÄÕw{�$��e ¢�¤ �Ye ¢�£ �Ke ¢�ý~» e ý ×"�

p�×"Ú��wp�× ¤ ��pne�p"�wp�e � �wp ¤ ×"�wp ¤ Ú��
p ¤�ý �tp £ ×"��p £�ý �]p ¢ × » p ¢ e���p�Ö ¢ �
� × £ � � Úd×"� � Ú>p"� ± ´Y´Å� � ene�� � e�Ö"�
� p ý � � p�Ö

ïØz���wíä;ï7��"ä;ë�}����rÄ�ÄÕw{�$� ý�� �!p ¤ ×"�~p ¤�ý � � ene<�
± ´ ¯ � ¤ Ú�Ú

ï.�zh�"÷]��vÂo@�¦½j��pnp ¢ �¶p £ e��Kp £ p"�k²Y³Y³
ïØz�ö9ä¼zæ�[�Õä;ï>wu���u�âÖ � �Ye ¢ý �Ye ¢ Ö�� ¯ ²�³Å� ¤ p ¢
ï�zéÚ��Yp ¢ Ö"�¶p�Ö ý � � Ú�Ú�� � Ú � � � p ý ��²�³Y³
ï�zæ�*ð*äÍï{sa�@��²Y³K¹
ï�zæ�'oÀä;ï{s��R�²Y³K¹
ï�zæï{�N�Zï>�Qä;ï{s��R�²Y³Kº
ï�zæï.ë.ä;ï{sa�@�²Kµ¶·
ï/xJ�ä���� ä;ï/�"z|wuw�"Ö ¢ ��p ¤ Ú���p £ ×"��p £9¢ ��p ¢ ×"�

¯ ²Kµ$� � Ö�×
ëQÄ�äê��w'ÄÏ�z��r��� �}Ø�~p"Úd×"�!p"Ú�Ú��~pnp ý �~p�p�Ö"�~p ¤�¢ �

p £ ×"�¶p�Ö £ � � Ú ¢ � ± ´ ±
zæ×��.²�³Y³
zéÚ�×�×�×"�Ye ¢�ý �Ye ¢ Ö"�k²Y³Y³
z=e×�×�×"�Ye ¢�ý �k²Y³Y³
z ¤ ×�×"�Ye ¢ Ö"�k²Y³Y³
z¸�Qð.ðaow�@� � × ¢ � � e £ �k²Y³Y³
z*���� �"���Íö+ä;ðJ��wu�|�â� ¯ ²Y²Å�¶p�Ö ¤ � �+¢�¢
zRw{z��������� äêð/��}+��z����å��Önp"�9Úd× £ �<Ú�× ý �!e�Ú £ �!e�Ú ¢ �

´ ¯° � ¤�ý�ý � ¤ Ö"Ú
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zRw{z��������� äêú������êäÍü�� �ê���}��{w��8p ¤�ý �~p ¢ e<� ± ´Y³Å�
� p�Ö"� ¤ e�Ú

zRw{z��������� ä;�Zz|�Q`êw{�{��� ��}Ø�[p ¢ Ö"� ± ´Kµ
zRw{z��������� ä;���Qð���Ö ¢ ��e<Ú8p"��´Y´Kº
z������Ï�r�Ø�N��w{z����u�ØÚ ¤
zhú�üé� ±.¯ º$� ¤Q��£ � ¤Q�+¢
zæ��ð���e�Ú � � ± ´Y²Å� ¤Q�9ý
zh�#s���e�Ú � �Kp �+¤ � ± ´K¹
zh�#�$äª�:½!��Ö � �¶p £�ý � ¯ ²K¹
vçï.ï{���h�ke ¢Q� ��²�³Y³
Áæï�z	�*ð�ï{sa�Áé��²�³K¹
Áæï�z	�'o*ï{s���Á���²Y³K¹
À$ü:o*�[s{�æï	�Yp�Ö"Ú��k²Y³�³
À$ühú���Áæï{s��.²Kµ ¯
À$ühú�ø;÷Nï{s��.²Kµ.´
À$üæï{���Àï7���¶p £9¤ �Kp ¢ Ú��k²Y³Y³
À�Ø�	�{�=o.�¶p�Ö ¤ �k²Y³�³
À$÷¦����ë����¦���Nø���e�ene��k²Y³Kµ
À$÷¦����ë����¦���i�é��enene��k²Y³Y³
À$÷¦�	ø;÷�ð�ü:oJ�â��e �9£ �k²Y³Kµ
ÀØ�[�ie�ïj� � �Ye � Ú��k²Y³Kµ
ÀØ�[� � ïj�=e��Ye � Ú��k²Y³Kµ
ÀØ�[� � ïj� ¤ �Ye � e��k²Y³Kµ
ÀØ�[� ¤ ïj� � �Ye � Ú��Ye � e��k²Y³Kµ
ÀØ�[� ¤ ïj� £ �Ye � e��k²Y³Kµ
ÀØ�[� £ ïj� ¤ �Ye � e��k²Y³Kµ
ÀØ�[� £ ïj� ¢ �Ye � e��k²Y³Kµ
ÀØ�[� ¢ ïj� £ �Ye � e��k²Y³Kµ
À$ï	�.²Kµ °
À$ï{���Àï7���Yp £9¤ �k²Y³Kµ
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