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c�.$bdeMcR_�cRZiv@c�.!`[cRjkuMhqt�c¼_�cRVXWkl�jkhquM_&u'�1unakVnW>l�umudY$VH@�cfbMul�j��@`TeMY!V6cRunudcRu��3l�eMcgcR_�`TZiY<v�c��Y/ B j@hq_�`TZicR_�cRjPbMl�bMhiY�j
bdcfen_�uRz�hib^hqu�c�.$bdeMcR_�cRZiv��kh$(@VfaTZib�bdY �Ocfbdcfen_�hqjkc +¼WOcfbMWOcfe8bMWOchqjPt�l�enhql�jPbMu�Y�\KbMWOcp S WkcRl�`�+²hqZqZPy[c�eMcRud`[cRV6bdc��
y!v�bMWOcg\ÝY�eMcRhqo�j@V6Y2�Oc�z$l�j>�>udY +¶c�_9akuMb¶akuMc¼udY�_�c-@$hqj>��Y�\ºc�.!`[cRjkuMhqt�c ITeMc8+�l�ZqZTY�e�unhq_�`TZiv Zqhit�c-�kl�jOo�cfeMY�aTuMZiv/

B j bMWkc9uMhibMaTl�bMhiY�jku-�OcRuMV6enhiy[c�� l�y[Y<t�c�z[l �A��(*))���"#K5*���C)8�²_9aTudbguMY�_�cRWOY�+ y[cRV6Y�_�c(V6Y�j�t$hqjkV6c��bMWkl�bgbMWOc
V6Y2�Oc9uMak`k`TZqhic��>y!vsl�j�aTj�bdenaTudbdc��+����(*) : ����(�����)��gWkl�u¼uMY�_�c,�¾`kencft!hiY�aTuMZiv>l�o�eMcfc���ak`/Y�j���udcfb²Y�\8`TeMY�`[cfeMbMhicRu8/
U!Y�_�cfbMh _�cRuEbMWkhquEh u�eMcf\ÝcfeneMc�� bdY l�uEcRudbMl�yKZqhquMWkh jOo.-	bdeXakudb�/sy[cfb,+¶cfcRj bMWOc@V6Y�jkuMak_�cfeIl�j�� `keMY2�kakV6cfe�/�]¶eMv!`KD
bdY�o�enl�`TWPv�Vfl�j@y/c¼akudc���bdY(cRjkuMakeMcbMWkl�b3bMWOc¼V6Y2�Oc +�l�u3`keMY2�kakV6c���y!v�lIbdenakuMbdc��&`[cfenudY�j�Y�e¶V6Y�_�`KhqZicfe � } z }  ! /
� Wkh u+uMVXWOcR_�cshqu +¶cRl"@ y[cRVfl�akuMc@Y�\²hqbMu �Ocf`[cRj>�kcRjkV6v Y�j `[cfenuMY�jkl�Z3l�akbMWOY�enhib�v10 cft�cRj bdenaTudbdc�� `[cfenuMY�jkufz�Y�e
V6Y�_�`Th Zicfenu�+enhqbdbdcRj>yPv�bMWOcR_szTVfl�j Y!VfVfl�unhiY�jkl�ZqZiv�_�l"@�c+cfeneMY�enu8/
2 cm`kenY�`/Y�uMc�l�_�cRVXWkl�jkhqun_ bMWTl�b^l�ZqZiY�+¼u�bMWkc3�A��(*)4���"#K5����C)��gbdY �Oc�IKjkc¶lEuMl�\¾cfbwv(`[Y�ZqhqV6vIl�j>� bMWkcRj t�cfenhi\¾v

bMWkl�bgbMWkhqu²`/Y�Z hqV6vshqu²encRud`[cRV6bdc�� y!v jkl�bMhit�c�DwV6Y2�Oc yThqjkl�eXhicRuuMaO`T`TZqhic��>bdY>hib²y!v l�jakjPbdenakudbdc��.�A��(*) :<����("�5��)8��/
� WOc(_�cRVnWTl�jkhquM_ udbMhi`KakZql�bdcRubMWTl�bgbMWkc(V6Y2�Oc(`keMY2�kakV6cfe�V6eMcRl�bdcRuEhibMu¼yThqjkl�enhqcRu²hqjl@uM`/cRVfh l�Z*\¾Y�en_sz +²WkhqVXWG+¶c
Vfl�ZqZF:<���������6���"���� "! #&%7�A��(*)6z3Y�e�uMhq_�`TZqv x ]]-/ | x ]] yThqjkl�envÐV6Y�j�bMl�hqjTu�l�j cRjTV6Ya�kh jOo�Y�\gl \ÝY�eX_�l�Z¶`keMY!Y�\
bMWkl�b bMWOc>cRjkVfZiY�uMc�� jTl�bMhit�csV6Ya�Oc>eMcRuM`/cRV6bMu(bMWOcsuMl�\¾cfbwv `[Y�ZqhqV6v/ � WOc�`keMY!Y�\²hqu udbdeXakV6bMaOeMc�� hqj uMakVXW lQ+�lRv
bMWkl�b²_&l"@�cRuhibmcRl�udv>l�j>�s\¾YPY�Zq`keMY!Y�\*\ÝY�e¼l�j�v>l�o�cRj�b	�1l�j>�shqj>`Tl�enbMhqVfakZql�eRz$bMWOcIV6Y2�OcIV6Y�jkunak_�cfe*�3bdY�t�cfenhq\Ýv>hibMu
t�l�Zqh3�khib�v 8�! 7:9a���27¼akuMhqjko�V6eMvP`TbdY�o�enl�`TWkhqV+bdcRVnWkjTh3?PakcRu²Y�e�V6Y�jkuMakZqbMhqjOo�+²hqbMW c�.$bdcfenjkl�Z�bdenakudbdc���cRj�bMhqbMhicRu<;/bMWOcfeMc
hqu�l�Z udY jOY jkcfc�� \¾Y�e@l�jPvG`keMY�o�enl�_ l�jTl�Ziv!unhqufz�V6Ya�Oc c��khibMhqjOoOz�V6Y�_�`Th Zql�bMhiY�j{z¶Y�e@hqjPbdcfeM`kencfbMl�bMhiY�jY/ M¶cRuMhE�OcRu
y[cRhqjOosuMl�\¾c�z x ]] yThqjkl�eXhicRu�l�eMc&l�ZqudYsc�.$bdeMcR_�cRZqv�\1l�udbIy[cRVfl�akudc�bMWkc�uMl�\Ýcfb�vÐVnWOcRVA@ÐjOcfc��ku�bdY y[c�V6Y�j>�TakV6bdc��
Y�jkZiv Y�jkV6c�z8l�\¾bdcfe +¼WkhqVnWÐbMWOc@V6Y�jkunak_�cfeN@$jOY
+²u+hib9Vfl�j uMl�\¾cRZiv c�.$cRVfaObdc@bMWkc&yThqjTl�eMvV+¼hibMWOY�aObIl�jPv \¾akeMbMWOcfe
enakjKD�bMhq_�cEVnWOcRVA@!h jOoK/

� WkcIuMl�\Ýcfb�vs`[Y�ZqhqV6v@h u �Oc�IKjOc��sl�j��s`TaOyTZ hquMWOc��@yPv>bMWOc9V6Ya�OcIV6Y�jTuMak_�cfegl�j>� V6Y�_�`keXhqudcRuml�udcfb¼Y�\�`TeMYPY�\$D
\¾Y�en_�l�bMhiY�j enakZqcRufz²l�ZiY�jOo +²hqbMW lGudcfb>Y�\9`keMcRV6Y�j>�khqbMhiY�jku8/ U$l�\¾cfbwv `/Y�Z hqVfhicRu�Vfl�j y/c �Oc�IKjkc�� bdYGudbMhq`TakZql�bdc
jOY�b(Y�jkZivÐudbMl�j��kl�eA� eMc�?PaThieMcR_�cRjPbMu9unakVnW l�u _�cR_�Y�eMvÐunl�\Ýcfb�v�z�yTaOb(l�ZqudY _�Y�eMc>l�yTudbdenl�V6b�l�j>�JIKjOc�D�o�eXl�hqjOc��
o�akl�enl�jPbdcfcRuIl�y[Y�aObgbMWOc�hqjPbdcfo�enhibwv Y�\ �kl�bMlPDwl�yTuMbdenl�V6bMhiY�j y[Y�akj>�kl�eXhicRu8/ B j�bMWkhqugeMcRud`[cRV6bfz x ]²] o�Y!cRu�y[cfv�Y�j>�
bMWOc�uMl�\¾cfbwv o�aTl�enl�j�bdcfcRu9`keMY<t!hE�Oc�� yPvY�bMWOcfe+_�cRVnWkl�jkh uM_�uIuMaTVnWÐl�u9U$Y�\ÝbO+¶l�eMc�0kl�akZib B udY�Zql�bMhqY�jY/ � Y bMl"@�c@l
uMhq_�`TZic^c�.Ol�_�`TZic�z�V6Y�jkunh3�OcfeºbMWkc¶l�yTuMbdenl�V6b�b�vP`[c¶Y�\KIKZic �OcRuMV6enhq`kbdY�enu8/ B j9bMWkhqu�Vfl�udc�z�l¼VfZ hicRj�b�hqu�uMl�h3�IbdY�`kencRudcfeMt�c

�



bMWOc>l�yTudbdenl�V6bMhqY�j y[Y�akj>�Tl�enhicRuIhi\hqb �OY!cRu9jkY�b9c�.$`TZiY�hib+bMWOc@\1l�V6b(bMWkl�b IKZicC�OcRunV6enhi`kbdY�enu9l�eMc�eMcf`keMcRudcRjPbdc�� l�u
hqjPbdcfo�cfenu �¾y!v>hqjkV6eMcR_�cRjPbMhqjOo�l�I/Zic �OcRuMV6enhq`kbdY�eRz$\ÝY�e²c�.$l�_�`KZic&��/

� WkcfeMc^hqu*l�jIl�jTl�ZiY�o�v�y/cfbO+3cfcRj9uMl�\¾cfbwvE`keMY!Y�\1u{l�j>�Ebwv!`[cRu8/ � WOc^l�jkl�ZiY�o�vEVfl�eMeXhicRu{Y5t�cfe�bdY`kenYPY�\!t�l�Z h3�kl�bMhiY�j
l�j>� bwv!`/c VnWkcRVH@$hqjOoK/ 2 hibMW bMWThqu²l�jkl�ZqY�o�v hqj _&hqj>�4+¶c(jOY�bdc(bMWkl�bg_�Y�udb�l�bdbdcR_�`kbMugbdY&bMl�_�`[cfe-+²hibMWscRhqbMWOcfe
bMWOc�V6Y2�Oc Y�eEbMWOc�uMl�\¾cfbwv `keMY!Y�\^eMcRunakZib�hqj l>t�l�ZqhE�kl�bMhiY�jcfeMeMY�e�/ B j bMWkc(\¾c8+ Vfl�udcRuN+²WOcRjbMWOc�V6Ya�kc�l�j>� bMWOc
`keMY!Y�\ºl�eMcE_�Y2�khRIKc��&uMakVXW�bMWkl�b�t�l�ZqhE�kl�bMhiY�j�udbMhqZqZKuMakVfV6cfc��kufzObMWkcgjOc8+ V6Y2�OcEhqu�l�ZqudY uMl�\¾c/ | jOY�bMWkcfem\ÝcRl�bMaOencgY�\
bMWOc x ]] _�cfbMWOY2��hqu�bMWkl�b8bMWOcm`kenYPY�\/VnWOcRVA@!hqjko+l�Zio�Y�enhibMWT_�h u�t�cfeMv(unhq_�`TZic�z�l�ZqZqY�+²hqjko¼\1l�udb^l�j>� cRl�udv&D�bdY"D�bdenakuMb
hq_�`KZicR_�cRjPbMl�bMhiY�jku8/

B j Y�aOe¼_�l�hqjsc�.$`[cfenhq_�cRjPbfz>+¶c9hq_�`KZicR_�cRjPbdc��sudcft�cfenl�Z�jOcfb,+¶Y�eH@s`Tl�VA@�cfb IKZqbdcfenu � }R� z } � ! hqj � _�] | Zi`TWkl
l�uMudcR_9yTZiv Zql�jOo�akl�o�c �Ä�$} ! l�j>� bMWkcRj aTudc��Gl ud`[cRVfhql�Z¶`keMY�bdY�bwv!`[csl�uMudcR_9yTZicfe�bdYÐV6eMcRl�bdc x ]] yThqjkl�enhqcRu+\¾Y�e
bMWOcR_;/ 2 c +¶cfeMc@_�Y�bMhit�l�bdc�� bdY akudc&l�j akjkunl�\Ýc�l�uMudcR_9yTZiv Zql�jOo�akl�o�c>hqj Y�eA�Ocfe+bdY`TZql�V6c@c�?PaTl�Z^cR_�`TWTl�uMhqu
Y�j y/Y�bMW `[cfeM\ÝY�eX_�l�jkV6c&l�j>� uMl�\¾cfbwv�z^l�u +3cRZqZ3l�u+bdYQ�OcR_�Y�jkuMbdenl�bdc@bMWkc&o�cRjOcfenl�Z hibwv Y�\mbMWOc x ]] l�`k`keMY�l�VXWY/
B jsl�>�khibMhiY�j@bdY�bMWOcEl�uMuMcR_+yTZqcfeRzK+3cIh _�`TZicR_�cRjPbdc��>l(`keMY!Y�\ºt�l�Zqh3�kl�bdY�embMWkl�bl�VfV6cf`TbMu²l x ]] yKhqjkl�eMv�z$VnWOcRVA@!u
hibMu(uMl�\¾cfbwv `keMY!Y�\�z8l�j>� hi\hib hqu9\ÝY�akj�� bdYy[c@t�l�Zqh3�{z�ZiY�l�ku(bMWOc�cRjkVfZiY�uMc�� jkl�bMhqt�c>V6Y2�Oc>l�j>� udcfbMu�hib9ak` \¾Y�e
c�.$cRVfaObMhiY�jY/

| jOY�bMWOcfe�Vfl�udc3udbMa��Ov +3c^`[cfeM\¾Y�en_�c��+V6Y�jkuMh3�OcfeXu{bMWOc�Vfl�udc3Y�\ � _�] | Zi`TWklml�unudcR_+yKZivEZql�jOo�akl�o�c^c�.$bdcRjkuMhqY�jku
bdY bMWkc � B�S V6Y�_�`Th Zicfe �Ä��� ! \¾Y�e>U!bMl�j��kl�eA� p S � }R�"! / B j bMWkhqu�Vfl�uMc bMWOc unl�\Ýcfb�v `keMY!Y�\gV6cfenbMhRITcRu�bMWkl�b@bMWOc
\¾Y�eMcRhio�j�V6Y2�Oc`kencRudcfeMt�cRu8bMWOc �kl�bMlPD�bwv!`[c²eMcf`kencRudcRj�bMl�bMhqY�j&l�j>��bMWkc²WOcRl�`&hqjPt�l�enhql�jPbMu8Y�\KbMWkcenakj2D�bMh _�cudv$udbdcR_;/
]�aOeneMcRj�bMZqv�+3cEl�eMcEY�jTZiv&l�yTZic�bdY�V6cfeMbMhq\Ýv@t�cfeMv�unhq_�`TZic¼c�.!bdcRjTuMhiY�jku�bMWkl�b �kY jkY�bV6Y�j�bMl�hqj>\1akjkV6bMhqY�j�Vfl�Z Zquml�j>�
WOcRl�` l�Z ZiY!Vfl�bMhqY�j{zOyTaOb +¶cI`TZql�j>bdY&c�.!`Tl�j��>Y�j bMWkhqumh j>bMWOcI\1aObMaOeMc/

� WkcgencRuMakZibMu�Y�\�bMWOcRudcIl�j>�>Y�bMWkcfec�.!`[cfenh _�cRj�bMu�l�eMcEcRjTV6Y�aOenl�o�hqjOoK/ 0OY�eY�aOeV6Y�ZqZqcRV6bMhiY�jsY�\º`Kl�VH@�cfb I/Zibdcfenu
l�j>� enakj2D�bMhq_�cEc�.!bdcRjkunhiY�jkufz<+3c(l�eMc9l�yTZqcIbdY@l�aObdY�_&l�bdc V6Y�_�`TZicfbdcRZiv>bMWOc9o�cRjOcfenl�bMhiY�j�Y�\�bMWOc x ]] yTh jkl�enhicRu8/
� WOc²Y�jOc�D�bMhq_�c²V6Y�uMb�Y�\*ZiY�l�kh jOoEl�j>�&VXWOcRVH@$hqjOo9bMWOct�l�Zqh3�khib�v9Y�\[bMWOc¼uMl�\Ýcfb�v�`keMY!Y�\1u8\ÝY�e3Y�aOe�VfaOeneMcRj�b�c�.$l�_�`KZicRu
hqu²y/cfbO+3cfcRj } l�j>� � _�h ZqZqhqudcRV6Y�j��ku8/ M¶cRVfl�akudc l@uMl�\¾cfbwv�`keMY!Y�\�o�akl�enl�jPbdcfcRuEuMl�\Ýcfb�v�z{Y�aOe�Wkl�j>�2D�bMakjkc�� `Tl�VA@�cfb
IKZibdcfeXu@Vfl�j y[c c�.$cRVfaObdc�� uMl�\¾cRZiv hqj bMWkcV@�cfenjkcRZ¼l�>�keMcRuMu�ud`Tl�V6cQ+²hibMWOY�aOb�l�>�khqjko l�j�v enakj2D�bMhq_�c VnWOcRVA@!u�/
x enc��khqV6bMl�yTZiv�z!bMWOcfv&l�encg_(akVnW>\1l�udbdcfe�bMWkl�j>uMl�\¾c¼`Kl�VH@�cfb�IKZibdcfeXu�`kenYa�kaTV6c��&y!v&l�jPv�Y�bMWOcfem_�cRl�jku +²hibMW +²Wkh VnW
+¶c�l�eMc�\¾l�_�h Zqhql�e�/ B jG`Kl�eMbMhqVfakZql�e5z +¶c�uMWkY�+ bMWTl�b x ]²] ZicRl�ku&bdY \1l�udbdcfe>l�j>� uMl�\¾cfe&`Kl�VH@�cfb�IKZibdcfenu�bMWkl�j
`keMcft$hiY�aku@l�`k`keMY�l�VXWOcRu�bdYGV6Ya�Oc uMl�\¾cfbwv hqj udv$udbdcR_�u>udY�\¾b,+�l�eMc�zghqjkVfZqa>�ThqjOo M¶cfeH@�cRZicfv x l�VA@�cfb 0�hqZibdcfenu � }R� ! z
U!Y�\¾b,+�l�eMcN0kl�aTZib B udY�Zql�bMhiY�j �Ä��21! zTl�j>�s`kenY�o�enl�_�_�hqjko h j>bMWOcIuMl�\¾c+uMaOyTuMcfbmY�\�p�Ya�TakZqlPD � � } zN !z } � ! /

| ZibMWOY�aOo�W +3c WTlRt�c +¶Y�eH@�c�� Y�aOb&_�l�jPv Y�\gbMWkc bMWOcfY�eMcfbMhqVfl�Z¼akj>�Ocfen`Thqjkjkh jOo�uI\¾Y�e x ]] �1l�j>� h j>�Ocfc��{z
_�Y�udb�Y�\¶bMWOc bMWOcfY�eMvhqugyTl�udc�� Y�j Y�Z3� l�j>�Q+¶cRZqZRD @$jOY�+²j`keXhqjkVfhi`TZqcRum\ÝenY�_ ZiY�o�hqV�z{bwv!`[c bMWOcfY�eMv � 2 z }�}<! zºl�j>�
\¾Y�en_�l�Z[t�cfenhRI/Vfl�bMhiY�j �Ä� zN�!z . ! �XzObMWkcfeMc+l�eMcI_�l�jPv4�kh$(@VfakZqb3`kenY�yTZicR_�u¶bMWkl�bencR_�l�hqj�bdY�y[cEudY�Zit�c��sy[cf\¾Y�eMcEbMWOc
l�`k`kenY�l�VnW Vfl�jy/c(V6Y�jkuMh3�kcfeMc�� `keXl�V6bMhqVfl�Z / � Y>_�cRjPbMhiY�j 0Makudb¼Y�jOc WOcfeMc�z +3c��OY>jOY�b @$jOY
+�l�b�bMWkhqu¼_�Y�_�cRjPb
+²Wkl�bh u�bMWOcI_�Y�udbm`keXl�V6bMhqVfl�Z +¶l5v>bdY�o�cRjOcfenl�bdc+bMWkcIuMl�\Ýcfb�v>`keMY!Y�\¾u8/ | _�Y�eMcIhqjKD,�Ocf`kbMW4�khquMVfaTuMuMhiY�j@Y�\�+¼WOcfeMc
+¶c+udcfcIbMWOcI_&l50	Y�e-�kh$(@VfakZqbMhicRu�hqjsakuMhqjko x ]] hqu�o�hit�cRj�hqj U!cRV6bMhiY�j . /
2 c¶y[cRZqhicft�c^bMWkl�b�Y�aOe�cRl�enZiv�eMcRuMaTZibMuºuMWkY�+ bMWkl�b�`TeMYPY�\$DwVfl�eMeMv$hqjOoV6Y2�Oc�hquºl¼jOc8+ `/Y�h j�bºh jEbMWOc �kcRuMhio�j+uM`Tl�V6c

bMWkl�bIhqu-+¶Y�eMbMWPv�Y�\¶\¾akeMbMWOcfeEl�bdbdcRj�bMhqY�jÐl�j>� udbMa>�kv/ � Wkh u²eMcf`[Y�eMb�`kencRudcRj�bMuEl�j Y<t�cfeMt$hic8+ Y�\¶bMWOc�l�`k`keMY�l�VXWY/
2 cgy/cfo�h j�+²hibMW@lIykeXhicf\[Y5t�cfeMt$hic8+ Y�\{bMWOc²`TeMY!V6cRunu�Y�\{o�cRjOcfeXl�bMhqjOo9l�j��&t�l�Zqh3�kl�bMh jOoEbMWOc�uMl�\Ýcfb�v�`keMY!Y�\1u8/ � WOcRj{z
+¶c9_�l"@�c9bMWkhqu²_�Y�eMc+V6Y�jkV6eMcfbdc(y!v>unWOY�+²h jOo&WOY
+ l&unl�\Ýcfb�v `[Y�ZqhqV6v>Vfl�j y[cN�Oc�IKjkc�� l�j>� `TeMYPY�\1u²V6encRl�bdc�� \¾Y�e
l@o�cRjOcfenhqV9l�uMudcR_9yTZiv Zql�jOo�aTl�o�c(l�j>�l�uMhq_�`TZqcIeMcRudY�aOeXV6c9l�VfV6cRuMuEudcfent!hqV6c/ B j�bMWOc V6Y�j�bdc�.$b�Y�\^bMWkhqu²c�.$l�_�`TZic�z
+¶c uMWOY
+ lÐuMl�_�`KZics\ÝY�eX_�l�Zudv$udbdcR_ \¾Y�e x ]] l�j>� udbMl�bdc�bMWOc jOcRV6cRunuMl�eMv bMWOcfY�eMcR_�u�\ÝY�e�udY�akj>�kjkcRuMu�l�j>�
l�Oc�?!akl�V6v Y�\8bMWOc _�cfbMWOY2�OY�ZiY�o�v/ � Wkhqu¼hqu\¾Y�ZqZiY
+3c���y!v l �OcRunV6enhi`kbMhiY�j Y�\^Y�aOe�_�l�hqj c�.$`[cfenhq_�cRjPb²hqjPt�Y�Zit$hqjOo
uMl�\¾c&jOcfbO+3Y�eH@ `Tl�VA@�cfb IKZqbdcfenu8/ � WOc�y[cRjkVXWk_�l�eH@�eMcRuMakZqbMu�`keMY5t$h3�Oc�uMY�_�c�`keMcRZ hq_�hqjkl�env hqj>�khqVfl�bMhqY�j�bMWTl�bIbMWOc
x ]²] _�cfbMWOY2�OY�ZiY�o�v Wkl�u²bMWOcI`[Y�bdcRjPbMhql�Z*bdY�uMaOeM`Tl�unumbdenl�khibMhqY�jkl�Z*l�`k`kenY�l�VnWOcRu¼\ÝenY�_ l�uMl�\¾cfbwv `/Y�h j�bmY�\8t$hic8+
+²Wkh ZicI_�l�hqjPbMl�hqjkhqjko�Y�egh _�`keMY<t!hqjko�`[cfeM\ÝY�eX_�l�jkV6c/ 2 c V6Y�j�bMh jPaOc hqj U!cRV6bMhiY�jH��+²hqbMW l��OcRuMV6enhi`TbMhiY�jsY�\�WOY
+
+¶c&akudc x ]] bdY �Ocft�cRZiY�` uMl�\¾c�c�.!bdcRjkunhiY�jkuEbdY Z l�jOo�akl�o�c�enaTj2D�bMhq_�c�udv$udbdcR_�u8/ 0�h jkl�ZqZiv�zY+¶c&V6Y�jkVfZqa��Oc�+²hibMW
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0�hio�aOeMc } �Ocf`KhqV6bMu�bMWOcmbwv!`ThqVfl�Z$`TeMY!V6cRunu8Y�\To�cRjOcfeXl�bMhqjOoIl�j>��aTuMhqjOog`keMY!Y�\EDwVfl�eneMv!h jOogV6Y2�Oc/ � WOc�+²WkY�Zic�`keMY$V6cRuMu
hqu�V6cRj�bdcfenc�� l�eMY�akj>� bMWOc 5�����)879 V:2�� ! �8 �z +¼WkhqVnW hqu��Oc�IKjOc�� l�j>� _�l�Oc`TaOyTZ hqVsy!v bMWOc V6Ya�Oc V6Y�jkuMaT_�cfe�/
� WOenY�aOo�W bMWThqu²`[Y�Zqh V6v�z/bMWkc(V6Y2�Oc�V6Y�jkuMak_�cfe�uM`/cRVfh ITcRu²`TeMcRVfhqudcRZiv aTj>�Ocfe-+²Wkl�bEV6Y�j>�khibMhqY�jku²hib�V6Y�jkuMhE�OcfenugbMWOc
c�.$cRVfaObMhiY�j Y�\�l�\¾Y�eMcRhio�js`TeMY�o�enl�_ bdY�y[cIuMl�\¾c/
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0�hqo�aOeMc } , ^ t�cfent!hic8+�Y�\ x eMYPY�\$D�]�l�eMenv!hqjko�]�Ya�Oc/

� Wkc�uMl�\¾cfbwvE`[Y�ZqhqV6v�V6Y�jkuMhquMbMu*Y�\$b,+¶Yg_&l�hqjIV6Y�_�`[Y�jOcRjPbMu�,*bMWOc 5�����)879 �*��� )�5[l�j>�+bMWOc ! #�7,)8�$�8�1��)8/ � WOc�uMl�\¾cfbwv
enakZqcRu �OcRunV6enhiy[c&l�ZqZ¶l�aObMWOY�enh Xfc�� Y�`[cfenl�bMhqY�jku l�j>� bMWkcRhie(l�unudY!Vfh l�bdc��GuMl�\Ýcfb�v `kencRV6Y�j>�khibMhiY�jTu8/ � WOc@hqjPbdcfeM\1l�V6c
�OcRuMV6eXhiy[cRumbMWOc9Vfl�Z ZqhqjOo�V6Y�jPt�cRj�bMhqY�jku²y[cfbO+3cfcRjbMWOc+V6Y2�Oc(V6Y�jkuMak_�cfegl�j>� bMWkc+\¾Y�eMcRhio�j `TeMY�o�enl�_szKbMWkl�b¼hqu²bMWOc
hqjPt�l�eXhql�j�bMu²WOY�Z3�khqjko +²WkcRjsbMWOcIV6Y�jkuMaT_�cfe²hqjPt�Y@�cRu²bMWkcI\ÝY�encRhio�jsV6Ya�kc+l�j>�sbMWOc9hqj�t�l�enhql�jPbMumbMWkl�b²bMWOcI\¾Y�eMcRhio�j
V6Y2�OcI_9aTudbmcRudbMl�yTZqh uMW�y/cf\¾Y�eMcEVfl�ZqZqh jOo \¾akjTV6bMhiY�jku¶`keMY<t!h3�kc��@y!v�bMWOcIV6Y�jkuMak_�cfe�/ B j>bMWkcIl�jkl�ZiY�o�v�+²hibMW>bwv!`[cRufz
bMWOcguMl�\Ýcfb�v�enakZqcRu�l�eMc¼bMWOc²b�vP`Th jOoIenakZqcRu�l�j>�&bMWOc¼hqjPbdcfeM\1l�V6cgh u^bMWOcguMhio�jkl�bMaOencbMWkl�b�bMWkc¼\¾Y�eMcRhio�j@_�Ya�TakZic_(akudb
hq_�`KZicR_�cRjPb8/

� Wkc(Zqhq\Ýc9Y�\3l x ]]�yThqjTl�eMvsud`Tl�jkugbMWOeMcfc udbMl�o�cRu8/ B j�bMWOc ITenuMb¼udbMl�o�c*0 Vfl�Z Zic��7��)8��79! ��A�]79!9�"#�0 bMWOc&V6Y2�Oc
`keMY2�kakV6cfe^V6Y�_�`ThqZicRu��¾Y�e�l�unudcR_+yKZicRu���l�j>��o�cRjkcfenl�bdcRu�lE`TeMYPY�\KbMWkl�b�lEudY�akenV6c`keMY�o�eXl�_ l�kWOcfeMcRu�bdY+bMWOc²uMl�\¾cfbwv
`[Y�ZqhqV6v/ B jbMWOc o�cRjOcfenl�Z8Vfl�udc�z�V6cfeMbMhRIKVfl�bMhiY�j h u¼cRunudcRj�bMh l�ZqZiv l>\¾Y�en_ Y�\�`TeMY�o�enl�_ t�cfenhRI/Vfl�bMhiY�jQ+²hibMWeMcRud`[cRV6b
bdYbMWOc@ud`[cRVfhRI/Vfl�bMhiY�j �OcRuMV6eXhiy[c�� yPv bMWkc@uMl�\¾cfbwvÐ`[Y�Zqh V6v/ B j l���khibMhiY�j{z�l `TeMYPY�\�Y�\uMaTVfV6cRuMud\1akZ8t�cfenhRI/Vfl�bMhiY�j
hquE`TeMYa�TakV6c��Ðl�j>� uMakhibMl�yTZqv�cRjkV6Y2�Oc�� bdY v$hicRZ3� bMWOc�uMl�\Ýcfb�vÐ`keMY!Y�\�z +²Wkh VnW bdY�o�cfbMWOcfe�+²hqbMW bMWOc@jTl�bMhit�c@V6Y2�Oc
V6Y�_�`[Y�jOcRjPb�\ÝY�en_&u�bMWkc x ]] yThqjkl�env/ � WOc�V6Y2�Oc�`keMY2�kakV6cfe�Vfl�j�udbdY�eMc�bMWOc�eMcRuMakZqbMhqjOo x ]] yThqjkl�envg\¾Y�e8\1aObMaOeMc
akudc�zOY�egVfl�jG�OcRZqhqt�cfe²hib�bdY@V6Y2�OcIV6Y�jkuMaT_�cfenum\¾Y�ec�.$cRVfaObMhiY�jY/

B jÐbMWOc�udcRV6Y�j>� udbMl�o�c*0 Vfl�ZqZqc����"�� !9(]�]79!9�"#�0 l V6Ya�Oc�V6Y�jkuMak_�cfe+t�l�Zqh3�kl�bdcRu+bMWOc&`kenYPY�\�`Tl�eMb9Y�\l�j x ]]
yThqjTl�eMv�`keMcRuMcRj�bdc��>\¾Y�emc�.!cRVfakbMhiY�j l�j>�sZiY�l�Tu�bMWOcEjkl�bMhit�cIV6Y2�OcIV6Y�_�`[Y�jOcRjPbm\ÝY�emc�.$cRVfaObMhiY�jY/ � WOc�t�l�Z h3�kl�bMhiY�j
hqu ?!akhqVA@l�j��J�Oenhqt�cRj yPv l udbdeXl�hio�W�bd\¾Y�eH+�l�eA� l�Zqo�Y�enhibMWk_;/ B b+h uEY�jkZivbMWOc&hq_�`TZicR_�cRjPbMl�bMhiY�j Y�\�bMWkhquIunhq_�`TZic
l�Zio�Y�enhqbMWk_~bMWkl�bbMWOc9V6Y�jkuMak_�cfe¼_9akuMbmbdenakudbhqjsl���khibMhiY�j>bdY�bMWkcIudY�akj>�kjkcRuMu�Y�\8hibMumuMl�\¾cfbwvs`[Y�ZqhqV6v/

� WThqu�Y�eMo�l�jThYXRl�bMhiY�j l�ZqZiY�+¼u�\¾Y�e@bMWOct�cfenhRI/Vfl�bMhiY�j `TeMY!V6cRunu&bdY y[c `[cfeM\ÝY�eX_�c�� Y"# DwZqhqjOc�l�j>� Y�jTZiv Y�jkV6c
\¾Y�e&l o�hit�cRjG`TeMY�o�enl�_sz¶hqj>�Ocf`[cRj>�OcRjPbMZivÐY�\gbMWOc j!ak_9y/cfe�Y�\�bMhq_�cRu�hib�hqu c�.$cRVfaObdc��Y/ � WThqu�Wkl�u�hq_�`/Y�enbMl�j�b
cRjOo�hqjkcfcfenhqjOo�l�Ot�l�j�bMl�o�cRufzPcRud`[cRVfhql�ZqZivIh j(Vfl�uMcRu�+²WOcRj9t�cfenhRIKVfl�bMhqY�j�hqu�Wkl�eA� l�j>�(bMhq_�cmV6Y�jkuMaT_�hqjOo¼Y�e8eMc�?PaThieMcRu
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akudcfe¶hqjPbdcfenl�V6bMhiY�jY/ B j&uMakVXW@Vfl�uMcRu¶hqb1+3Y�aTZ3��y[c²akj>�kcRuMhienl�yTZqc¶bdY(`[cfeM\¾Y�en_ t�cfenhRI/Vfl�bMhiY�j&l�b¶bMWOc¼V6Y�jTuMak_�cfe¶uMhibdc/
0�hqjkl�Z Ziv�z!h j&bMWOc�Zql�udbmudbMl�o�c�Y�\�bMWOc�`keMY$V6cRuMufz!bMWOcEV6Ya�Oc�V6Y�jkuMaT_�cfe�c�.!cRVfaObdcRubMWOcg_&l�VnWkhqjkc�DwV6Ya�Oc�`kenY�o�enl�_

`[Y�uMuMhiyKZiv²_�l�jPv¼bMh _�cRu8/ � Wkhqu{udbMl�o�c¶Vfl�jI`keMY$V6cfc��L+²hqbMWOY�aOb[`[cfeM\ÝY�eX_�hqjOoml�>�khqbMhiY�jkl�Z�enakj2D�bMh _�c8VnWOcRVA@!u�y[cRVfl�akudc
bMWOcI`TeMcft!hqY�aku¶t�l�ZqhE�kl�bMhiY�jsudbMl�o�c9cRjkuMaOeMcRu�bMWTl�bbMWOc+V6Y2�OcIY�y[cfv$umbMWOcIuMl�\¾cfbwvs`[Y�ZqhqV6v/

� WThquEV6Y�_�`TZicfbdcRu+Y�aOeIY<t�cfeMt!hqc8+ Y�\�bMWOc�o�cRjOcfeXl�Z8`keMY!Y�\EDwVfl�eneMv!h jOo V6Ya�kc�bdcRVnWkjkhE?PaOc/ M3cf\¾Y�eMc +3c&Vfl�j l�b�D
bdcR_�`kb3l�`kenl�V6bMhqVfl�Zkh _�`TZicR_�cRjPbMl�bMhiY�j Y�\ x ]] +3c_(akudbF�kcRVfh3�Oc�Y�j�V6Y�jkV6eMcfbdc¼eMcf`keMcRuMcRj�bMl�bMhiY�jTu8\ÝY�e�bMWOc²uMl�\¾cfbwv
`[Y�ZqhqV6v�z�uMl�\Ýcfb�v `kenYPY�\1u+l�j>� bMWOcRhie9t�l�ZqhE�kl�bMhiY�j `kenY!V6c��kakeMc/ 2 c@`kencRudcRj�b(jOc�.$b9l unak_�_�l�eMv Y�\mY�aOe(VfaOeMeMcRjPb
VnWkY�hqV6cRu²l�j>� V6Y�j�bMhqj!aOcIhqj bMWOcIjOc�.$b²udcRV6bMhiY�j;+¼hibMW>bMWOcN�OcfbMl�h Zquml�j>�s\¾Y�en_�l�Z*uMY�akj>�kjOcRunu3bMWkcfY�eMcR_�u8/

B j Y�aOesVfaOeMeMcRjPb>c�.!`[cfenh _�cRj�bMu4+¶c akudc c�.$bdcRjkuMhiY�jku>Y�\ ITenuMb�D�Y�eA�Ocfe>`keMc��kh Vfl�bdc ZqY�o�hqV l�usbMWOc yTl�uMhqu�\¾Y�e
\¾Y�en_�l�ZqhYXRh jOo�bMWkc uMl�\¾cfbwv `[Y�ZqhqV6v/ � WOcsc�.$bdcRjkuMhiY�jTu�l�eMcs`keMc��ThqVfl�bdcRu��OcRjOY�bMh jOoÐl�`k`TZqh Vfl�bMhiY�j2Dwud`[cRVfhRIKV�uMl�\¾cfbwv
eMc�?!akhieMcR_�cRj�bMufz�bdY�o�cfbMWOcfe�+²hibMW bMWkcRhieI`keMY!Y�\¶enakZicRu8/ B j bMWkhquIuMcfbMaO`*zºbMWkc@hqjPbdcfeM\1l�V6c&`Tl�eMb+Y�\¶bMWkc&uMl�\¾cfbwvÐ`[Y�ZRD
hqV6v V6Y�jTuMhqudbMu¼Y�\�l>udcfbgY�\^`keMcRV6Y�j>�ThibMhiY�jl�j>� `[Y�udbMV6Y�j��khibMhiY�j `keMc��khqVfl�bdcRug\¾Y�e�bMWOc9\¾Y�eMcRhio�j\1akjkV6bMhiY�j�l�j>�bMWOc
\1akjkV6bMhiY�jku�c�.$`[Y�eMbdc��sy!v>bMWOcIV6Ya�kc+V6Y�jkuMak_�cfe�/ � WOcIuMl�\¾cfbwvseXakZicRuml�eMcIc�.$`keMcRunudc�� l�u²lC0�ZqY5v2�2Dwudbwv$ZicIt�cfeXhRIKVflPD
bMhiY�j V6Y�j>�ThibMhiY�jo�cRjOcfenl�bdY�eRz�+²WkhqVXW o�hit�cRj bMWOc�`kenY�o�enl�_ l�j>� lsudcfbEY�\¶`keMcRV6Y�j>�ThibMhiY�jku�l�j>� `[Y�udbMV6Y�j>�ThibMhiY�jku
`keMY2�kakV6cRu²l�t�cfenhRI/Vfl�bMhiY�j V6Y�j>�ThibMhiY�j �1l�ZquMY�eMcf\¾cfeMeMc�� bdY�l�u²bMWkc+uMl�\¾cfbwv `kenc��khqVfl�bdc&��hqj Y�aOe²ZiY�o�h V"/ � WOc+uMl�\¾cfbwv
`keMc��ThqVfl�bdcsWkl�u�bMWOcs`kenY�`/cfenbwv bMWTl�b�hi\¼hib�Vfl�jGy[c>`keMY<t�c�� akuMh jOo�bMWkcs`keMY!Y�\²enakZqcRu(h j Y�ake�ZiY�o�hqV�z�bMWkcRjGbMWOc
`keMY�o�eXl�_ uMl�bMhqu�ITcRumbMWOc+unl�\Ýcfb�vseMc�?PaThieMcR_�cRjPbMumY�\�bMWOc+V6Y2�Oc+V6Y�jkuMaT_�cfe�/ B jsbMWkh umVfl�udc+bMWOc9uMl�\Ýcfb�vs`keMY!Y�\�h ul�j
l�`k`kenY�`kenhql�bdcgcRjkV6Y2�khqjOo9Y�\�l(`keMY!Y�\*Y�\ºbMWkc�unl�\Ýcfb�v&`keMc��ThqVfl�bdc�z$`keMY!Y�\ºhqu¶eMc��kakV6c���bdY bMWOcfY�eMcR_~`TeMY5t$hqjOo hqj@Y�aOe
ZiY�o�hqVgl�j>��t�l�Zqh3�kl�bMhiY�j&bdY `keMY!Y�\ºVnWOcRVA@!h jOoK/F0OY�embMWOcg`Tl�eMbMh VfakZql�e�uMl�\Ýcfb�v&`[Y�ZqhqV6v�Y�\�l�j@c�.Ol�_�`TZqcguMl�\¾cfbwv�`[Y�ZqhqV6v�z
+¶c+uMWOY
+ bMWkl�bbMWOc9l�y/Y<t�c+VnWkY�hqV6cRu²l�eMc9l�Oc�?PaTl�bdc/
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� WOc ITenudb3Y�eA�Ocfe¶Y�\{yTakuMh jOcRuMu^hqu3bdY��Oc�IKjOc`TeMcRVfhqudcRZiv +¼Wkl�b3V6Y�jkuMbMhibMaObdcRu¶uMl�\Ýc�V6Y2�Oc¼y[cRWkl5t!hqY�e�/ 2 c-�OY(bMWkhqu�yPv
ud`[cRVfhi\¾v!h jOo(l;5�����)879 :2�� ! �� +hqj>bMWOeMcfcE`Kl�eMbMu�,

} / | 0�ZiY5v2�2Dwudb�v!Zic �")8��! ����79!9�#>�6���"#<("!979! �"#C%&)8# )����7 �"� �1l�ZqudY�eMcf\¾cfeMeMc��9bdYEl�u�bMWOc c¼] o�cRjkcfenl�bdY�e*� � � ! z+²Wkh VnW
h u�lI`TeMY!V6c��TaOeMcbMWkl�b�V6Y�_�`TakbdcRu3l+`keMc��khqVfl�bdcghqj�ITeXudb�D�Y�eA�Ocfe¶ZiY�o�hqVyKl�udc���Y�j@bMWOc¼V6Y2�Oc¼bdY9y[c²V6cfeMbMh ITc��Y/
2 c +²hqZqZ/eMcf\¾cfebdY�bMWThqu�`keMc��kh Vfl�bdcIl�ubMWOc�58���8)�79 : ��)A("! ���7,)�/

� / | udcfb²Y�\�lP.OhiY�_�umbMWTl�b²Vfl�j y[cIakudc��>bdY&`keMY5t�c9bMWOcIuMl�\¾cfbwvs`kenc��khqVfl�bdc/

� / � WOc : ��) �A�"#<(! 79! �"#kz�+²WkhqVXW hqu¼cRuMudcRjPbMhql�ZqZiv l -dVfl�ZqZ hqjOo@V6Y�jPt�cRjPbMhiY�j5/�bMWkl�bL�Oc�IKjOcRugWOY
+�bMWkc(V6Y2�Oc V6Y�j2D
unak_�cfe +²hqZ Z�hqjPt�Y@�csbMWOc x ]²] yKhqjkl�enhicRuRz�l�j�� bMWOc :2�P5�7 ���"#<("!979! �"# bMWkl�b�ud`[cRVfhRITcRu(bMWOc>`keMY�`[cfeMbMhqcRu9Y�\
uMv!udbdcR_ udbMl�bdc+bMWTl�bmbMWOc+V6Y2�Oc+_(akudbmcRudbMl�yTZ hquMW>y[cf\ÝY�encEeMcfbMaOenjkh jOo9bdY&bMWOc+V6Y�jkuMaT_�cfe�/

B b3hqu�bMWOc 0	Y�y@Y�\*bMWOc �kcRuMhio�jOcfe3Y�\{bMWOc¼V6Y2�Oc�V6Y�jkuMak_�cfe'�¾c/ÄoK/izObMWOc²Y�`[cfenl�bMh jOo+udv$udbdcR_ �OcRuMhio�jkcfe*��bdY��Oc�IKjOc
bMWOc�uMl�\¾cfbwv`[Y�ZqhqV6v/ B j`kenl�V6bMhqV6c�z*udcft�cfeXl�Z1�kh$#[cfeMcRjPbguMl�\¾cfbwv`[Y�ZqhqVfhicRug_�hio�WPb�y[c(akuMc��{z{cRl�VnW Y�jkc(bMl�h ZiY�eMc��bdY
bMWOc+jkcfc��kumY�\�ud`[cRVfhRIKVgbMl�u�@$uY�e²udcfent!hqV6cRu�/
2 c�Y�ykbMl�hqj�bMWOc-c¼] o�cRjOcfenl�bdY�emy!v ITenuMb3ud`[cRVfhi\¾v!h jOo+l�j �$#�5�79��� ��7 ���1�<9*! # ) �1l�ZqudY Vfl�ZqZic��@bMWOc ��:K)8���79! �"#<� �

58)<���"#�79! ��5 �XzºbMWkl�bEuMhq_(akZql�bdcRu¼bMWOc c�.!cRVfaObMhqY�j�Y�\¶uMl�\¾c(`TeMY�o�enl�_�ugY�jbMWOc `TWPv!uMh Vfl�Z�_�l�VXWkhqjOc/ � Wkc(l�yTuMbdenl�V6b
_�l�VXWkhqjOcghqu�jOY�b¶udbdenhqV6bMZqv(enc�?PakhqeMc���yTaOb3hib3uMh _�`TZqhRIKcRu�bMWkc-�OcRunhio�j�Y�\{bMWOcguMl�\¾cfbwv�`[Y�ZqhqV6v l�j>�@`keMY<t!h3�kcRu�lIyKl�uMhqu
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Zql�jOo�aTl�o�c�z*l�j>� bMWOcRj uMWOY
+ WOY�+ bMWOc�uMl�\¾cfbwv`[Y�ZqhqV6vsY�\�l>uMhq_�`TZqc+eMcRudY�akenV6c�l�VfV6cRuMuIudcfeMt$hqV6c�Vfl�j y[c �kc�IKjOc��
y!v�l�`TeMcRV6Y�j>�khibMhqY�jY/ � WOcLc¼] o�cRjOcfeXl�bdY�egl�j>� lP.$hiY�_&u +²hqZqZKbMWOcRj y/c�o�hit�cRj�hqj>bMWOcIjOc�.$b²uMakyTudcRV6bMhiY�jY/
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bMWkhqu²hqu �OY�jOc�zTV6Y�jTuMh3�OcfembMWOc9uMaOyTudcfbmY�\�bMWOc | Zi`KWkl hqjkudbdenaTV6bMhiY�jsudcfb²uMWkY�+²j h j;0�hqo�aOeMc � /4� | V6bMakl�ZqZqv�z>+3c9akudc
lsZql�eMo�cfeEuMakyTudcfb�Y�\�bMWOc � _�] | Zi`KWkl@l�unudcR_+yKZiv�Zql�jko�akl�o�c�hqjY�aOeEc�.!`[cfenh _�cRj�bMuRz/yKaOb�bMWkhqu�uM_�l�ZqZqcfe�unaOyTudcfb
+²hqZ Z8uMa�(@V6c�\¾Y�e+`TeMcRudcRjPbMl�bMhiY�j `KaOeM`[Y�udcRu8/ � B j bMWkhquEbMl�yTZqc�z@? �kcRjOY�bdcRu9l�j hqjPbdcfo�cfe(V6Y�jkuMbMl�j�b l�j>� ��A eMcf\¾cfenu
bdY@_&l�VnWkhqjkc+eMcfo�hquMbdcfeCBH/ | ZqZ*hqjTudbdenakV6bMhiY�jTu�Y�`/cfeXl�bdc+Y�jH� 2 D�yThib²t�l�ZqaOcRu�/ 0OY�e�bMWOc+`TaOeM`[Y�udcEY�\8bMWkh ueMcf`[Y�eMb +¶c
l�eMc>jOY�b V6Y�jkuMh3�OcfeXhqjOo \1akjkV6bMhiY�j Vfl�ZqZqu8/ 2 hibMW bMWThqu+l�eMeXl�jOo�cR_�cRjPb +¶c>Vfl�j cRl�unhqZiv cRjkuMakeMc&bMWkl�b bMWOc�\¾Y�eMcRhio�j
V6Y2�OcQ�kYPcRu�jOY�b�+enhibdc�bMWOc�encRudcfeMt�c�� Y�e>Vfl�Z Zicfc�DwuMlRt�cRu>encfo�hqudbdcfenu�y!v jOY�b�_&l"@!hqjko bMWOcR_ lRt�l�hqZql�yTZqc�l�bsl�ZqZ /
2 c(bMWOcfeMcf\¾Y�eMc(l�Z ZiY�+�bMWOc9aTudc+Y�\8Y�jkZqv }�} bdcR_�`[Y�enl�eMv l�j���Vfl�ZqZqcfe�DwuMlRt�c _�l�VXWkhqjOc9eMcfo�hqudbdcfenu	� +²Wkh VnW{zK\ÝY�egbMWOc
`TaOen`/Y�uMcEY�\8bMWkhqu`TeMcRudcRjPbMl�bMhiY�j{z�+¶c+encRjkl�_�c ��/ bMWOenY�aOo�W ��D / ��/ b²Y�bdc(bMWkl�b¼bMWOc9hqjPt�l�enhql�jPb²hqjkudbdeXakV6bMhiY�j B b c
hqugjOY�b�l�jl�V6bMaTl�Z � _�] | Zi`TWTl&hqjkuMbdenakV6bMhiY�jY/ B b�hqu 0daTudb¼l>V6Y2�Oc(l�jTjOY�bMl�bMhiY�jQ+²WOY�udc(`TaOen`/Y�uMcI`TaOeM`[Y�udc +²hqZqZ
y[cEc�.!`KZql�hqjOc��>uMWOY�enbMZiv/

� Y �Oc�IKjOcÐWkY�+ `keMY�o�eXl�_�u l�eMc c�.$cRVfaObdc��{zL+¶c �Oc�IKjOc l�j l�yKudbdenl�V6b _�l�VXWkhqjOc l�u l udbMl�bdc�D�bdenl�jkuMhqbMhiY�j
\1akjkV6bMhiY�jY/ � WOc�udbMl�bdcY�\EbMWOc l�yTudbdenl�V6b>_�l�VXWkhqjOcV6Y�jkuMhqudbMu&Y�\IbMWOc�`keMY�o�enl�_ V6Y�akjPbdcfeC:��fzbMWOc�t�l�Z aOcRu&Y�\
_�l�VXWkhqjOcIencfo�hqudbdcfenugl�j>� bMWkc+udbMl�bdc(Y�\8bMWOc9_�cR_�Y�eMv/ � Wkhqumh u²uMa�(�VfhicRj�b²\ÝY�e¼bMWOc+c�.$`[cfenhq_�cRjPbMu`kencRudcRj�bdc���hqj
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0OY�Z ZiY�+²h jOo²bMWOc¶_�Y2�OcRZ�Y�\ObMWkc � _¶] | Zi`TWklm`TeMY!V6cRunudY�eRz�l²_�l�VXWkhqjOc3eMcfo�hqudbdcfe�t�l�ZqaOc3h u�l²`/Y�unhibMhit�c3h j�bdcfo�cfe�hqj
bMWOc^eXl�jOo�c !FE6G6G6G�En�IHKJ�L } z
+²hqbMWIjOcfo�l�bMhit�c3t�l�ZqakcRu*eMcf`kencRudcRj�bdc��9akuMhqjko¶bMWkc^b,+¶YK=§u�DwV6Y�_�`TZqcR_�cRj�b�eMcf`TeMcRudcRjPbMl�bMhiY�jY/
� WOc�uMbMl�bdc&Y�\�bMWOc�_�cR_�Y�env h uE_�Ya�kcRZic��Ðl�uIlsbdY�bMl�Z¶_�l�`k`KhqjOo>\ÝenY�_ bMWOc�enl�jOo�c&Y�\�l���OeMcRuMudcRuIbdY _�l�VnWThqjOc
eMcfo�hquMbdcfe3t�l�ZqaOcRu8/ B j�Y�aOe¶Vfl�udcgbMWOc¼eXl�jOo�c²Y�\*l�>�keMcRuMudcRu3V6Y�jkuMhqudbMu3Y�\{bMWOY�udcg_�l�VnWThqjOc²encfo�hqudbdcfe¶t�l�ZqakcRu^bMWkl�b�l�eMc
l�_(akZibMhi`KZic¼Y�\ . /
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udbMl�bdcEY�\�bMWOcE_�cR_�Y�eMv&l�bml�jPv&`[Y�hqjPb¶h j&bMWOcEV6Y�_�`KaObMl�bMhiY�jY/ 2 hibMW�bMWkhqu�V6Y�jPt�cRj�bMhiY�jG+3cL�OcRjOY�bdc�bMWOcEudbMl�bdcEY�\
bMWOc²l�yKudbdenl�V6b3_&l�VnWkhqjkcyPv bMWOc²`Tl�hie��>N E :�� �Xz&+²WOcfeMcCN(hqu^bMWOceMcfo�hquMbdcfe3udbMl�bdcgl�j>��:��¼hqu8bMWkc²`keMY�o�eXl�_ V6Y�akjPbdcfe
t�l�ZqaOc/ � WOc�eMcfo�h udbdcfe²udbMl�bdcIhquml�_&l�`k`ThqjOo(Y�\�eMcfo�hqudbdcfejkl�_�cRumbdY�eMcfo�hqudbdcfe²t�l�ZqakcRu��¾Y�embdY&_�cR_�Y�eMv@t�l�Z aOcRumhqj
bMWOc(Vfl�udc9Y�\8bMWkc+eMcfo�hquMbdcfe �IM ��/ � Wkc9jOY�bMl�bMhiY�jON�� ��A ���¾Y�\¾bdcRjl�yTykeMcft$hql�bdc�� l�u �PA +¼WOcRjQNsVfl�j�y/c+eMcRV6Y5t�cfeMc��
\¾eMY�_ bMWkc(V6Y�jPbdc�.!b��¼encf\ÝcfenugbdY�bMWOc(t�l�Zqakc+Y�\^eMcfo�h udbdcfe �PA h j udbMl�bdcRN�/ B j `Tl�enbMhqVfakZql�egbMWOc9jkY�bMl�bMhiY�jSN�� �IM � �UT��
�OcRjOY�bdcRuIbMWOc�V6Y�j�bdcRjPbMuIY�\3bMWOc�_�cR_�Y�eMvl�>�OeMcRuMuVT�hqj udbMl�bdcWN�/ | Z udYOzY+3c +²enhibdcXN � ��AY[Z ! bdYG�kcRjOY�bdc�bMWOc
jOc8+ encfo�hqudbdcfe²udbMl�bdc9Y�ykbMl�hqjOc�� \ÝeMY�_\N�y!v�udcfbdbMh jOo�bMWOcEeMcfo�h udbdcfe � A�bdY Z /
2 c�hqj�bdenYa�kaTV6c jkc�.!b+l Zql�jOo�akl�o�c�Y�\¶c�.$`keMcRuMuMhqY�jku^]&l�j�� Y�\m_�cR_�Y�eMvc�.!`TeMcRuMuMhiY�jTu`_ / � WOc�udv$jPbMlP. Y�\
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0OY�e l _�Y�enc@uMakVfVfh jkV6bIud`[cRVfhRIKVfl�bMhiY�jÐY�\¶bMWkc@l�yTudbdeXl�V6b9_�l�VXWkhqjOc +¶c@hqjPbdeMY2�kakV6c�l jkY�bMl�bMhiY�j bdY c�.!`kencRuMu
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y[cgaTudcf\¾aTZk\¾Y�e�unl�\Ýcfb�v&`[Y�ZqhqVfhicRu�bMWkl�bmhqjkVfZqa��Oc²_�cR_�Y�env&uMl�\¾cfbwv�zkl�umhqu3bMWOc�Vfl�udc�\ÝY�eml�ZqZKc�.$l�_�`TZicRu¶`keMcRudcRjPbdc��>hqj
bMWkhqu^eMcf`[Y�eMb8/�0OY�e3bMWkc²`TaOen`/Y�uMcmY�\*ud`[cRVfhi\Ýv$hqjOo�bMWOcgl�yTudbdenl�V6b¶_�l�VnWThqjOc +¶c �OY(jOY�b�Vfl�eMc�WOY
+ hib�h u^cRudbMl�yTZ hquMWOc��
bMWkl�bEl@o�hit�cRj _�cR_�Y�eMv�ZiY!Vfl�bMhqY�j�hqugeMcRl�Tl�yTZic+Y�eL+²enhibMl�yTZic/ � WOc jOc�.$bgudcRV6bMhqY�j �OcRuMV6enhiy[cRu²Y�jOc�_�cfbMWOY2� \¾Y�e
bMWOc(V6Ya�Oc9V6Y�jkuMak_�cfe¼bdY�V6Y�_&_9akjThqVfl�bdc+bdY@bMWOc9V6Y2�OcI`kenYa�kaTV6cfe²hqjO\¾Y�en_�l�bMhiY�j l�y/Y�akb²_�cR_�Y�eMv l�VfV6cRunuMhiyThqZ hibwv/
� cfb²Y�bMWkcfe²_�cfbMWOY2�kul�eMc �khquMVfakunudc��>hqj U!cRV6bMhiY�j � /

R U�� � �$�5� Z � �876
�� )�8���!97,)
� N��� ] , � Z 	�[�[ � ! � 7:92)�)���:<��)�5A5�!9�"# N � ]&� (*)�# �7,)�5 �"# �� !R%]# )H( �C) ���"�� ;�](]("�H)�5�5��(N � ]&��_�Y2� . � !��
7:92�7 �A�"# #A)N58����)��  C�H)H�](�! #Q5�7 �7,) N��

� N �� ]T, 	>[�[ � ! � 7:92)G)���:<�H)�5A5�!9�#�N�� ] ��(*)�#<�]7,)�54�# �� ! %# )H( �C) ���"�� �](]("�H)�5�5!�"N�� ] ��_�Y2� . � !��
7:92�7 �A�"# #A)N58����)��  C�H)H�](;�"# (,8���!97 7,)�# ! #V5�7 �7,) N"�

2 cEl�eMc�jOY�+ `kencf`Tl�eMc���bdY o�hit�cgbMWOcgud`[cRVfhRIKVfl�bMhiY�j@Y�\*bMWOc�l�yTudbdenl�V6b�_�l�VXWkhqjOcgl�u3`TeMcRudcRjPbdc���h jC0�hio�aOeMc � /
B jIbMWkhquºud`[cRVfhRIKVfl�bMhiY�j{z�l � _¶] | Zq`TWkl�`keMY�o�eXl�_�hqu*l²t�cRV6bdY�e�Y�\$h jkudbdenakV6bMhqY�jkufz	#9z�l�j>�EbMWOc¶VfaOeMeMcRjPbºhqjkuMbdenakV6bMhiY�j
hqu�eMcf\¾cfeMeMc��>bdY�l�u$#&%('�/ � WOcEl�yTuMbdenl�V6b²_�l�VXWkhqjOcEhqu �OcRunV6enhiy[c��>l�ul�udbMl�bdc�D�bdenl�jkunhibMhiY�js\1akjkV6bMhiY�j�bMWkl�b_&l�`Tul
_�l�VXWkhqjOcIudbMl�bdc%�>N E :��"��hqjPbdY�l�jOc8+ udbMl�bdc,�>N�) E :��*) �3yPv>c�.$cRVfaObMhqjOo�bMWkc+VfaOeMeMcRjPbhqjkuMbdenakV6bMhiY�j+# %,' /

-/.1032	4�576

899999999999: 99999999999;

-/.=< >@?BAC.=-D>@EF5HGI.=-KJL2=5NMO032	4QP × 5L0 R SUT�VKWYX ·[ZBZ >@E,0�J\2]0^>�?
-/.=< > ? A`_Fa	bc-/.=-D>,de5L03.=-D> E 5HGgf�5NMO032	4QP × 5L0 R SUT VKW X Ê�Z > ? 03fY-D> E 5ih,jlk .$m Xn> E GIf É >�o plq]qr>
-/.=< > d A`srtYq�-/.=-D> d 5L03.=-D> ? 5�Gfu0^.=-D>@EF5^5NMO032	4QP × 5L0vR SUT�VKWYX Á<£ >,E@0^f7-D> ? 5wh,j1k .$m X+> ? Ggf É p�q]qr>
-/.10c2	4QPgfxP × 5L0 R SUT VKW Xny ÕQz > E 0^f h,j1k{> E X Þ
-/.10c2	4QP × 5L0 R SUT VKW Xny ÕQz > E 0^f h,j1k{> E}|X Þ
-/.10c2	4QP × 5L0 R SUT�VKWYX+~ Ñ[���

0�hio�aOeMc � , � WOc | yTudbdenl�V6b²pl�VnWThqjOc/

.



U!YOz!\¾Y�e3c�.Ol�_�`TZic�z!bMWOc � _¶] | Zi`KWklIhqjkuMbdenakV6bMhiY�j+- | � � �
�
E ��: E ��� /9hqu �Oc�IKjOc��@hqjC0�hio�akeMc � bdY(WTlRt�c�bMWOc

\¾Y�ZqZiY�+¼hqjOo�udcR_�l�jPbMhqVfu�,
�>N � ���`Y N�� �

�
� � N������ � ! E :�� � } �

+²WOcfenc�N�hqu*bMWOc�VfaOeMencRj�b*encfo�hqudbdcfe�l�j>�9_�cR_�Y�eMvIudbMl�bdc/ � Wkh u*ud`[cRVfhRIKVfl�bMhiY�j9udbMl�bdcRu�bMWkl�b�bMWOc |�� � hqjkuMbdenakV6bMhiY�j
aO`Y�kl�bdcRu�eMcfo�h udbdcfe ��� +²hibMWsbMWkc � 2 D�yThib²uMaT_~Y�\ �

�
l�j������ºzkl�j>� l�ZquMY�hqjkV6eMcR_�cRjPbMumbMWOcE`TeMY�o�enl�_ V6Y�aTj�bdcfe�/

B j bMWOc;�Oc�IKjkhibMhqY�j Y�\¼bMWOcsZiY�l� l�j>�GudbdY�eMcshqjkuMbdenakV6bMhiY�jkuRz�bMWkcfeMcshqu lV6eXakVfhql�Z��kh$#[cfeMcRjkV6c�y[cfb,+¶cfcRjGbMWOc
� _¶] | Zi`TWkl `keMY$V6cRuMudY�esl�j>� Y�aOe>l�yTudbdenl�V6b _&l�VnWkhqjkc/ � WOcV�Th$#/cfencRjkV6ch u@bMWTl�b�Y�ake>l�yKudbdenl�V6bs_�l�VnWThqjOc
VnWkcRVH@$u¼bMWkc(l�uMuMcfeMbMhiY�jku²bMWkl�bgl�enc9uMWOY
+²j h j y[Y�.$cRu¼h j 0�hio�aOeMc � / 0OY�e�c�.$l�_�`TZic�zKV6Y�jTuMh3�Ocfe¼bMWOc �Oc�I/jkhibMhiY�jsY�\
bMWOc - S�� ��� E ? � �

�
� /&hqjkudbdenaTV6bMhiY�j ,

�>N � ��� Y � U C �>N � � M � E N�� �
�
�w� ? � ! E :�� � } � E ! � N+�� �

�
� ? , � Z 	>[ [ �

2 WOcRjsc�.$cRVfaObMhqjOo@l S7� hqjTudbdenakV6bMhiY�j�bMWOc9l�yTudbdenl�V6b²_&l�VnWkhqjkc ITenudbVXWOcRVH@$u²bMWTl�b²hibhquunl�\ÝcIbdY&eMcRl�s\¾eMY�_
bMWOcV6Y�eMeMcRud`[Y�j>�kh jOo l�>�OencRuMu8/ � WOc_�cR_�Y�eMv +²enhibdc Y�`[cfenl�bMhiY�jTu@l�eMcVnWOcRVA@�c�� uMhq_&hqZql�enZiv/ B j V6Y�jkVfZqaTuMhiY�j
Y�aOeIl�yTuMbdenl�V6bI_�l�VnWThqjOc(Y�jkZiv c�.$cRVfaObdcRu+_�cR_�Y�eMv&DwuMl�\Ýc�`TeMY�o�enl�_�u8/ ^ \�V6Y�aOenuMc�z*bMWOc `keMcRudcRjTV6c(Y�\3bMWOc�uMl�\¾cfbwv
VnWkcRVH@$u¼_�cRl�jTubMWkl�bbMWkc+l�yTudbdenl�V6b¼_�l�VnWkh jOc+hqumjOY�b¼l�\¾l�hqbMWO\¾aTZ{l�yTudbdenl�V6bMhiY�j Y�\�bMWkc � _¶] | Zi`TWTl9`TeMY!V6cRunudY�e�/
p�Y�eMcfY5t�cfeRz²bMWOc�Vfl�eMcf\1akZmencRl�Ocfe@_�hqo�W�b&WTlRt�c�jkY�bdc�� bMWkl�b�hib&hqu�h jG\¾l�V6b�hq_�`[Y�uMuMhqyTZic�bdY WklRt�c l `keXl�V6bMhqVfl�Z
eMcRl�Zqh XRl�bMhiY�j Y�\�Y�aOegl�yKudbdenl�V6bE_�l�VnWThqjOc(y/cRVfl�aTudc9bMWkc(uMl�\¾cfbwvVnWOcRVA@!uEl�enc �Oc�I/jOc���h j bdcfen_�ugY�\^bMWkc(l�yTuMbdenl�V6b
jOY�bMhiY�jY�\�l�VfV6cRunuMhiyThqZ hibwvsY�\�_�cR_�Y�eMv ZiY$Vfl�bMhiY�jku�/ � Wkhqughqu¼jkY�bgl�`keMY�yKZicR_szKWkY�+¶cft�cfeRz*y[cRVfl�akudc(bMWOc `TaOeM`[Y�udc
Y�\V6cfeMbMhRI/Vfl�bMhiY�j hquIbdY`keMY<t�c@bMWkl�b l�ZqZ3uMl�\Ýcfb�v VXWOcRVH@$u l�Z +¶l5v!u uMaTVfV6cfc��Y/ B \ +3c�WklRt�csl�t�l�Z h3�ÐuMl�\¾cfbwv `keMY!Y�\
\¾Y�e¼l�`TeMY�o�enl�_sz>+¶cN@$jOY
+�bMWkl�b +3c(Vfl�j�uMl�\¾cRZiv>c�.$cRVfaObdc9hib²Y�j l�encRl�Z � _¶] | Zi`KWkl�l�j>� o�cfb¼bMWOc9unl�_�c9uMl�\¾c
y[cRWklRt$hiY�e¶l�u�Y�j&Y�aOe3l�yTuMbdenl�V6b¶_&l�VnWkhqjkc�z�cft�cRj@bMWOY�aOo�W@bMWOc | Zi`TWklL�kYPcRu3jOY�b3hq_�`TZicR_�cRjPb^bMWOc²unl�\Ýcfb�v&VnWOcRVA@!u�/

b¼Y�bdc bMWkl�b�bMWOc `TudcRa>�OY"Dwh jkudbdenakV6bMhqY�j B b c y[cRWkl5t�cRusZqh @�c l b ^ x \¾Y�e�bMWkcl�yTuMbdenl�V6bs_�l�VnWkh jOc/ � Wkhqu
hqu9l�`k`keMY�`keXhql�bdc�l�u+bMWkcfeMc&hqu9jOY uMakVXW hqjTudbdenakV6bMhiY�j hqj bMWOc � _�] | Zi`TWklsh jkudbdenakV6bMhqY�jÐudcfb8/ B j `kenl�V6bMhqV6c@bMWOc
hqjPt�l�eXhql�j�bMu�l�eMc�@�cf`kb^uMcf`Tl�enl�bdcm\¾eMY�_�bMWOcmV6Ya�Oc�zPl�ZqZiY�+¼hqjOo²bMWkc�V6Y2�Oc�bdYEy[c3c�.$cRVfaObdc����ThieMcRV6bMZivEy!v+bMWOc�`TWPv$uMhqVfl�Z
`keMY$V6cRuMudY�e�/

pl�bMWOcR_�l�bMhqVfl�Z Ziv�z$bMWOc¼l�yTuMbdenl�V6b¶_&l�VnWkhqjkc �OY!cRu3jOY�b3eMcfbMaOenj&cfeMeMY�enu +²WOcRj@l+uMl�\¾cfbwv@VnWOcRVA@&\1l�hqZqu8/ B jTudbdcRl�{z
bMWOcc�.!cRVfakbMhiY�j yTZiY$VH@$u&y[cRVfl�akudcbMWOcfeMc l�eMc jOY bdenl�jkuMhibMhqY�j enaTZicRu&V6Y<t�cfenhqjOo bMWOccfeMeMY�esVfl�udcRu8/ 2 hibMW bMWkhqu
l�eMenl�jko�cR_�cRj�bfz/l `keMY�o�enl�_ hquuMl�\¾c+hi\�l�j>�sY�jkZiv�hi\�hib�enakjku�+²hqbMWOY�aObmyTZiY$VH@$hqjOo Y�jsbMWkc+l�yTudbdenl�V6b¼_�l�VnWkh jOc/

| jOY�bMWOcfe8hqjPbdcfeMcRudbMhqjko¼l�ud`[cRV6b�Y�\ObMWOc¶l�yKudbdenl�V6b8_�l�VnWThqjOc3h uºbMWOc¶Zicft�cRZ!Y�\kl�yTudbdenl�V6bMhqY�j9Y�\TY�aOe�uM`/cRVfh IKVfl�bMhiY�jY/
2 c _�hqo�W�b bdeMv bdY y[c>l�_9yThibMhqY�aku�l�j>�G_�l"@�c l V6Y�_�`TZicfbdc ud`[cRVfhRIKVfl�bMhqY�j Y�\gbMWOc � _¶] | Zi`KWkl `TeMY!V6cRunudY�e�/
�¼Y�+¶cft�cfeRz�bMWkhqu +3Y�aTZ3� y[c@c�.$bdeMcR_�cRZiv V6Y�_�`TZqc�. l�j>� `kenY�yTl�yTZivJ�Th$(@VfakZib9bdY bdenakudb8/ | j>�{z�l�u�l `keXl�V6bMhqVfl�Z
_�l�bdbdcfeRz3\ÝY�e�uM`/cRVfh IKV&bMl�uH@!u�unakVnWGl�u bMWOc>Y�jOcRu�+¶c l�eMc V6Y�jkunh3�OcfenhqjkoOz�_&l�j�v6�OcfbMl�hqZqu�l�j>� \¾cRl�bMaOeMcRu Y�\gbMWOc
| Zi`TWkl l�eMcÐhieneMcRZicft�l�j�b8/ � Wkh u 0dakuMbMhRITcRu�+3Y�eA@!hqjko l�b�l Zicft�cRZ�Y�\�l�yTudbdenl�V6bMhqY�j l�y[Y5t�cÐbMWOc �kcfbMl�hqZqusY�\(bMWOc
`Thi`[cRZqh jOc�zPVfl�VXWOc�zTbMhq_&hqjOoOzOl�j>� hqjPbdcfeMenak`kb�y/cRWTlRt$hiY�e�/
2 cVfl�j l�ZquMY V6Y�jkuMh3�kcfe�cRjkV6Ya�ThqjOo Y�bMWOcfe�@!h j>�ku Y�\EuMl�\¾cfbwv VnWkcRVH@$u�h j�bdY Y�aOe�l�yTudbdenl�V6b�_�l�VnWThqjOc/ 0kY�e

bMWOc�uMl"@�c�Y�\�uMhq_�`TZqhqVfhib�v�z<+¶c�Wkl5t�c&ud`[cRVfhRITc��Y�jkZivl>jOY�bMhiY�j Y�\ IKjOc�D�o�enl�hqjkc��_�cR_�Y�eMv uMl�\Ýcfb�v/ 2 hqbMW udY�_�c
hqjOo�cRj!akhib�v�zºl�j l�yKudbdenl�V6b+_�l�VXWkhqjOc��kcRuMhio�jOcfeIVfl�j �Oc�IKjOc�uMl�\¾cfbwv `[Y�ZqhqVfhqcRugh j�t�Y�Zit$hqjOo>Y�bMWOcfeN@!hqj��ku�Y�\¶unl�\Ýcfb�v�z
Zqh @�c�V6Y�jPbdeMY�Z$Y5t�cfe8eMcRuMY�aOenV6cmakuMl�o�c�Y�e8`keMcRuMcfeMt�l�bMhqY�j+Y�\ �kl�bMlPDwl�yTudbdenl�V6bMhqY�j�y[Y�akj>�kl�enhqcRu8/ ^ jkV6c�l�uMl�\¾cfbwv(`/Y�Z hqV6v
hqu �Oc�I/jOc��{zkl�`k`TZ hqVfl�bMhiY�j�+enhibdcfeXul�eMcE\¾eMcfcIbdY&akuMcIhibmbdY&V6eMcRl�bdc x ]] yTh jkl�enhicRu�bMWkl�b²o�akl�enl�jPbdcfc+uMl�\¾cfbwv/
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� WOcml�yTuMbdenl�V6b^_�l�VnWThqjOc�hqj�bdenYa�kaTV6c��(l�y[Y<t�c �OcRuMV6enhiy[cRu�uMl�\¾cfbwv hqj(bdcfen_�u�Y�\KbMWOcl�yTudbdenl�V6b^jkY�bMhiY�jku�Y�\TeMcRl�Tl�yTZic
l�j>�Q+enhqbMl�yTZic9_�cR_�Y�eMv�ZqY!Vfl�bMhiY�jTu8/ B bEhqugbMWOc V6Y2�Oc�V6Y�jkuMak_�cfeL+¼WOYOz[bMWOeMY�aOo�WbMWOc�uMl�\¾cfbwv`[Y�ZqhqV6v�z[ud`[cRVfhRITcRu
+²Wkh VnWGZiY$Vfl�bMhiY�jku�l�eMcsencRl�kl�yTZic l�j>� +¼WkhqVnW l�eMc +enhibMl�yTZqc/ B jG`Tl�eMbMhqVfaTZql�e bMWOc uMl�\¾cfbwv `[Y�ZqhqV6v hqjTVfZqa>�OcRu l
:<�H)����"#<("!979!9�# bMWkl�b�ud`[cRVfhRIKcRuN+²WTl�b(uMaTVnW `keMY�`[cfeMbMhicRu(Vfl�j y[c�l�unuMak_�c�� bdY WOY�Z3� +²WOcRj bMWOc x ]²] V6Y2�Ocshqu
hqjPt�Y@�c��Y/

 



� Wkc9`kencRV6Y�j>�khibMhiY�jTu¼l�eMc�c�.$`keMcRunudc�� hqj�lsZ l�jOo�akl�o�c Y�\�`kenc��khqVfl�bdcRugbMWkl�bIhqjkVfZ a>�OcRubMWkc(`TeMc��khqVfl�bdc ��� � U z
V6Y�j�0MakjkV6bMhiY�j*zPhq_�`KZqhqVfl�bMhiY�j{zPakjkhit�cfenunl�Z�?!akl�j�bMh IKVfl�bMhiY�j{z!c�.!`TeMcRuMuMhiY�j&c�?PaTl�Zqhibwv�l�j�� �kh udc�?PaTl�Zqhibwv�l�j>��lIb�vP`KhqjOo
`keMc��ThqVfl�bdc�zkl�u²uMWkY�+²jsy[cRZiY
+ ,

� ,Y, � ��� � U � � D�� � � � � D�� � � ��� �PA G�� � ] D � ] � � ] D	�� ] � � ] ,�


 ,Y, � 	>[ [�� � � Z 	>[ [��

]¶Y�j 0dakjTV6bMhiY�j hqu(akudc�� bdY ud`[cRVfhi\Ýv udc�?!aOcRjkV6cRu9Y�\²uMl�\¾cfbwv eMc�?!akhieMcR_�cRjPbMufz +²WkhqZqc&hq_�`TZ hqVfl�bMhiY�jÐhqu9akudc�� bdY
hqjPbdeMY2�kakV6c+l�uMunak_�`kbMhiY�jTufzTakuMaTl�ZqZiv4�kaOc+bdY�`keMY�o�eXl�_ ykeXl�jkVnWkh jOo�V6Y�jkudbdenaTV6bMu¼Y�egbMWOc(`keMcRV6Y�j>�ThibMhiY�jY/ 2 c akudc
akjkhqt�cfenuMl�ZY?!akl�j�bMh IKVfl�bMhiY�j>bdY&ud`[cRVfhi\¾v&bMWTl�b²l�o�hit�cRj `keMc��khqVfl�bdcIunWOY�akZ3�>WOY�Z3�sh jsl�j�vsudbMl�bdc/

� Wkcb�vP`KhqjOo `keMc��kh Vfl�bdcÐhqus_�cRl�jPb l�u l o�cRjOcfenl�ZL+�lRv Y�\9c�.!`kencRuMuMhqjOo `kenY�`/cfenbMhicRu�Y�\9c�.$`keMcRuMunhiY�jku�yPv
�Oc�IKjThqjOosl�`k`keMY�`Tenhql�bdc bwv!`[cRu8/C0OY�e(c�.$l�_�`TZic�zºhqjÐbMWOc�`keMcRudcRjPb+Vfl�udc +3c@l�eMc�hqjPbdcfeMcRudbdc�� h j _�cR_�Y�eMv uMl�\¾cfbwv
l�j>� +3c �Oc�IKjOcEbMWOc9bwv!`[cRu 	>[ [�� l�j�� � Z 	�[�[ � bdY&c�.$`keMcRuMu¼_�cR_�Y�eMv>eMcRl��
+enhibdcIeXhio�W�bMu�/ � WkcIbwv!`[c 	>[ [��
hqu¼akudc�� bdY��OcRjOY�bdc(t�l�Z h3� _�cR_�Y�env>l���OeMcRuMudcRu¼bMWkl�bgVfl�j y[cIeMcRl��Y�e-+enhibdbdcRjY/ � Wkh uhq_�`TZ hicRumjOY�b²Y�jTZiv>bMWkl�b
bMWOc�l�>�keMcRuMuEhquEl�VfV6cRuMunhiyTZic yTaObEl�ZquMYsbMWkl�bIhibEhquEl�Zqhio�jkc�� Y�j l�j . D�yPv!bdc�y[Y�akj>�Tl�eMv/ � Wkc(b�vP`[c � Z 	>[ [�� hqu
uMhq_&hqZql�e +²hqbMWÐbMWOc�c�.$V6cf`TbMhiY�j bMWTl�b jkY +enhqbdcRu9l�eMc@`[cfen_�hibdbdc�� bdY�bMWkc&o�hit�cRj _�cR_�Y�envÐl�>�OeMcRuMu�/ 2 c>jOY�bdc
WOcfeMcEbMWTl�bbMWOcIb�vP`[c 	>[ [ � hqu²l�uMaOykb�vP`[cEY�\ � Z 	>[ [ � h j>bMWOc+udcRjkuMcEbMWkl�b²l�j l�>�keMcRuMumbMWkl�b¼Wkl�umbwv!`[c 	>[ [��
l�ZqudY�WTl�umbwv!`[c � Z 	�[�[ � /

� Y�o�cfbMWOcfeF+¼hibMW bMWOcudv$j�bMlP. Y�\/bMWOcZiY�o�hqV�z�bMWkcuMl�\Ýcfb�v `/Y�Z hqV6vN�OcRuMhqo�jOcfe8_9akuMb^l�ZqudYEo�hit�cl�j�h j�bdcfeM`TeMcfbMl�bMhiY�j
Y�\bMWOc�udv$j�bMl�V6bMhqV>ZiY�o�h Vfl�Z3V6Y�jkuMbdenakV6bMu8/ � Wkhqu9Vfl�j y[cC�kY�jOc�h jÐb,+¶Y +¶l5v!u�/ � WkcC+�lRvÐbMWkl�b +¶c�l�eMc�bMl"@$hqjOo
hqjbMWkhqu�udcRV6bMhqY�j hqugbdYso�hit�c�lsudcfb�Y�\�`keMY!Y�\�eXakZicRu¼bMWkl�bIl�ZqZiY
+²ugbMWOc�V6Ya�Oc `kenYa�kaTV6cfegbdYs`TeMY5t�c�`kenc��khqVfl�bdcRu�hqj
bMWOc ZiY�o�hqV"/ | jkY�bMWOcfe¼`[Y�uMunhiyThqZqhqbwv&\¾Y�e�o�hit$hqjOo&l>_�cRl�jkh jOo&bdY�`keMc��kh Vfl�bdcRu¼hqj�Y�aOe�ZiY�o�hqV(hqubdY;�Oc�I/jOc+enaTZicRu\¾Y�e
V6Y�_�`TakbMhqjOo>bMWOcRhieIbdeXaObMW t�l�Z aOcRuIhqj lso�hit�cRj _�l�VnWkh jOc�udbMl�bdc/ � Wkhqu�hqu�c #[cRV6bMhit�cRZiv �OY�jOc�y!v�c�.$bdcRj>�kh jOosbMWOc
� c�IKjkhibMhqY�j � / } bdY V6Y5t�cfe&l�ZqZ3bMWOc�c�.!`TeMcRuMuMhiyKZic�`keMc��ThqVfl�bdcRu hqj Y�ake(ZiY�o�h V"/ � Wkc�_�l�h j `TakeM`[Y�udc�Y�\²uMaTVnW l�j
hqjPbdcfeM`keMcfbMl�bMhqY�jsY�\�`keMc��khqVfl�bdcRu²hqumbdY&udcfent�c9l�ul�_�Ya�OcRZ*\ÝY�e`TeMY5t$hqjOo�V6Y�eMencRV6bMjOcRuMu¼Y�\�bMWOc+`keMY!Y�\�udv$udbdcR_;/ 2 c
�Ocf\¾cfebMWkhqumV6Y�jTudbdenakV6bMhiY�j bdY�U!cRV6bMhiY�j 2 +²WOcfeMcL+¶cN�khqunVfakuMu�bMWOcIV6Y�eMencRV6bMjOcRuMuY�\�bMWOc x ]] bdcRVXWkjkh3?!aOc/
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� WOcg`keMY!Y�\ºudv$udbdcR_ hqu�l�jshqjPbdcfo�enl�Z/`Tl�eMb�Y�\�bMWOcgunl�\Ýcfb�v@`[Y�ZqhqV6v@l�j>�>V6Y�jkuMhqudbMu¶Y�\�lP.$hiY�_&u¶l�j���h jO\ÝcfencRjkV6c¼eXakZicRu
bMWkl�b l�eMc �kcRVfZql�eMc�� t�l�ZqhE� yPv bMWkc@V6Y2�Oc@V6Y�jkunak_�cfe(\ÝY�e9bMWOc@`KaOeM`[Y�udc�Y�\m`keMY<t!h jOo `keMc��ThqVfl�bdcRu9h jÐbMWOc@o�hit�cRj
ZiY�o�hqV"/�M¶cRVfl�akudcgbMWOcgZiY�o�hqVhqjPbdeMY2�kakV6c��@hqj�bMWOc¼`keMcft$hiY�aku^udcRV6bMhqY�jku3h u^V6Y�_�`[Y�udc��@Y�\*lI\¾enl�o�_�cRjPb�Y�\ ITenuMb�D�Y�eA�Ocfe
`keMc��ThqVfl�bdcsZiY�o�hqVsl�j>�Gl�`k`KZqhqVfl�bMhiY�j2D,�kcf`/cRj��OcRj�b9`keMc��kh Vfl�bdcRufz�bMWOc>`kenYPY�\gudv!uMbdcR_ hqu uMhq_�h Zql�enZiv V6Y�_�`[Y�udc��GY�\
ITenuMb�D�Y�eA�Ocfeg`keMc��khqVfl�bdc ZiY�o�hqV9`keMY!Y�\8enakZqcRu¼l�j>�l�`k`TZ hqVfl�bMhiY�j2D,�Ocf`[cRj>�kcRj�b`TeMYPY�\�enakZicRu8/ 2 c �OcRjOY�bdc yPv�� bMWOc
cRjPbMhieMc udcfbEY�\^`keMY!Y�\^enaTZicRu¼h j Y�aOeEZiY�o�h V(l�j��V+¶c�+enhibdc�� � +²WOcRj�bMWOc `keMc��ThqVfl�bdc � Vfl�j y[c(`keMY<t�c��aTuMhqjOo
bMWOcI`TeMYPY�\�enakZicRumh j�� /

0�hio�aOenc 2 uMWOY
+²ubMWkc+hqjO\¾cfeMcRjkV6cEenaTZicRumY�\ ITenudb�D�Y�e��Ocfe`keMc��ThqVfl�bdc+ZiY�o�hqVI\ÝeMY�_�� / 0OY�egY�aOe²VfaOeMencRj�bc�.$`[cfe�D
hq_�cRjPbMu +3c>Y�jkZqvÐjOcfc�� V6Y�j�0daTjkV6bMhiY�j{z^hq_�`TZqhqVfl�bMhiY�j l�j>� akjkhit�cfenunl�Z ?!akl�jPbMhRIKVfl�bMhiY�jY/ B \²_�Y�eMc>V6Y�_�`TZ hqVfl�bdc��
uMl�\¾cfbwv�V6Y�j>�khibMhiY�jTu�jOcfc��@bdY y/c¼c�.!`TeMcRuMudc��{z!bMWOcgbdcRVnWkjTh3?Pakc¼Vfl�j�y[c²c�.$bdcRj>�Oc��@bdY jkcfo�l�bMhiY�j{zK�khqu;0MakjkV6bMhqY�j�l�j>�
c�.OhqudbdcRjPbMhql�Z ?!akl�j�bMh IKVfl�bMhiY�jsy!v�l���khqjOo bMWOcIl�`k`TeMY�`kenhql�bdcE`TeMYPY�\�enakZicRu�/

� Wkc9`kenYPY�\^eXakZicRu²l�enc unWOY�+²j hqjjkl�bMaOeXl�Z��Oc��TakV6bMhiY�j udbwv$Zic/ � WOc(enakZqcRu²\¾Y�eEhq_�`TZqh Vfl�bMhiY�j l�j>� akjThit�cfenuMl�Z
?!akl�j�bMh IKVfl�bMhiY�j hqjPbdeMYa�TakV6bMhiY�j l�eMc W�v!`[Y�bMWOcfbMhqVfl�Z�hqj���l�j>� `Kl�enl�_�cfbdenhqVfl�Z�hqj Z / � Wkh u@_�cRl�jTu>bMWkl�bsbMWOc
WPvP`[Y�bMWOcRuMh u���l�j>�9bMWOc¶`Tl�enl�_�cfbdcfe Z Vfl�j9Y�jkZivEy[c3akuMc��9ZiY$Vfl�ZqZiv�\¾Y�e�bMWkc3`TakeM`[Y�udc^Y�\k`kenY5t$hqjOo²bMWkc¶hq_�`TZqhqVfl�bMhiY�j
Y�e ?!akl�jPbMhRIKVfl�bMhiY�jY/

B j�l�>�khibMhqY�j9bdY+bMWOcmenakZicRu�Y�\<ITenudb�D�Y�e��Ocfe8`keMc��kh Vfl�bdcZiY�o�hqV�z�bMWOcV6Y2�OcV6Y�jkunak_�cfe^_(akudb^ud`[cRVfhi\¾vI`keMY!Y�\TeXakZicRu
\¾Y�e �OcRl�ZqhqjOo�+²hqbMW�l�`T`TZqhqVfl�bMhiY�jKDwud`[cRVfhRIKV¼`keMc��khqVfl�bdcRu�/ B j>Y�aOeVfl�uMcIbMWkhqu�_�cRl�jkueMcRl�udY�jkhqjko l�y[Y�aObmbMWkcgb�vP`KhqjOo
`keMc��ThqVfl�bdcRu �¾b�vP`Th jOo enaTZicRu��gl�j>� b,+¶YK=§u(V6Y�_�`TZicR_�cRjPb9l�enhqbMWk_�cfbMhqV �1l�eXhibMWk_�cfbMhqV&enakZicRu*��/ � WkcfeMc&hqu+Y�jkZiv Y�jOc
bwv!`Thqjko�enakZic +¶c+jOcfc�� hqj>Y�akec�.$l�_�`TZic�zkjkl�_�cRZqv@bMWOcIunaOykbwv!`Thqjko(encRZql�bMhiY�jsy[cfb,+¶cfcRj 	�[�[ � l�j�� � Z 	�[�[ � /

}�!
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0�hio�aOenc 2 , 0Oenl�o�_�cRjPb²Y�\�bMWOcLIKenudb�D�Y�eA�Ocfem`TeMc��khqVfl�bdcIZiY�o�h VE`keMY!Y�\ºenaTZicRu8/

0OenY�_ bMWOc+l�eXhibMWk_�cfbMhqVgenaTZicRufzK+¶cEY�jkZiv>jOcfc��s\¾Y�eY�aOec�.Ol�_�`TZicEbMWkcLITt�cIenaTZicRu�uMWOY�+¼j hqj;0�hio�aOeMc � / � WOc
VnWkY�hqV6c Y�\ElP.OhiY�_�u&l�j�� hqjO\¾cfeMcRjkV6c eXakZicRu \¾Y�e&eMcRl�udY�jThqjOo l�y[Y�aOb�l�enhqbMWk_�cfbMhqV h u�l �OcRZqh Vfl�bdc `[Y�hqj�b8/ B j Y�aOe
c�.$`/cfeXhq_�cRjPbMufz�+¶c@WTlRt�c>VnWOY�udcRj bMWOc@enakZicRuIl�j�� lP.OhiY�_�u(l yThib9Wkl�`TWkl XRl�eA�TZiv�zºc�.$bdcRj>�khqjko bMWOc@ZqY�o�hqV&l�u9bMWOc
jOcfc���l�eMY�udc/ 2 WkhqZic²bMWkhqu�l�`T`keMY�l�VnW�_�hio�WPb�y[c +3Y�eH@�l�yTZicghqj�udY�_�cgVfhieXVfak_�udbMl�jkV6cRuRz&+²hE�OcRud`keMcRl�&akudc²Y�\ x ]]
\¾Y�eRz{uMlRv�z*uMl�\¾c�l�`k`TZicfbMu +¶Y�akZ3��eMc�?PaThieMc+bMWTl�b�l�Z Zº`kenYPY�\8t�l�Zqh3�kl�bdY�eXugl�kY�`kb¼bMWkc unl�_�c(ZqY�o�hqV"/ �²Y
+ bdY>VXWOY!Y�udc
bMWOcIeXhio�W�b¼udv!uMbdcR_ _�l5v�y[c+lC�kh$(@VfakZqb¶bMl�uH@KzKbMWOY�aOo�W hqj `kenl�V6bMhqV6cIbMWThqul�_�Y�akjPbMubdY@cRudbMl�yTZqh uMWkhqjOo l�@$hqj>�>Y�\
udbMl�j>�Tl�eA�syTl�uMh umZqhiykenl�env/
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0�hio�aOenc � , | `T`TZqhqVfl�bMhiY�jsuM`/cRVfh IKVg`keMY!Y�\�enaTZicRu8/

� WThqu&V6Y�_�`KZicfbdcRu&bMWkc�`kencRudcRj�bMl�bMhqY�j Y�\EbMWkc�yTl�unhqV _�cRVXWkl�jkhqun_�u�eMc�?!akhienc�� \¾Y�e@c�.$`keMcRuMunhqjOoÐbMWOc uMl�\¾cfbwv
`[Y�ZqhqV6v/'0kY�e hqZqZqakuMbdenl�bMhiY�jG`TakeM`[Y�udcRu +¶c h j�bdeMY2�kakV6c�l ud`[cRVfhRI/V l�`k`TZ hqVfl�bMhiY�j Y�\ x ]] l�j>� unWOY�+ hqj bMWkl�b
V6Y�jPbdc�.!bgl�jsc�.$l�_�`TZic+uMl�\¾cfbwv>`[Y�ZqhqV6v/

��� � 	 ����
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]¶Y�jkunh3�Ocfe�bMWOcI\¾Y�ZqZiY
+²hqjOo uMhq_�`KZic¼c�.Ol�_�`TZqc/3U$aO`k`[Y�udcEl�jsY�`[cfenl�bMhqjko"Dwudv!uMbdcR_ @�cfenjOcRZ{_�l�h j�bMl�hqjTuml�j hqjPbdcfenjkl�Z
bMl�yTZic +²hibMWV�kl�bMl�`[cfeMbMl�hqjThqjOo�bdY�t�l�enhqY�aku²akuMcfe²`keMY$V6cRuMudcRu�/ _�l�VXW�bMl�yKZic+cRjPbdeMv V6Y�jkuMh udbMuY�\^bO+3Y>V6Y�jkudcRVfakbMhit�c
_�cR_�Y�env +¶Y�eA�ku 0 l bMl�o@l�j>� l �Tl�bMl +3Y�e��Y/ � WOc�bMl�o��OcRuMV6enhiy[cRu +²WOcfbMWkcfebMWOcN�kl�bMl�+3Y�eA� hqumakudcfe +²enhibMl�yTZic
Y�eEjOY�b8/ � Wkc @�cfenjkcRZ�l�Z udY@`TeMY5t$h3�OcRu�lV��)�5��"�2� ��)��1� ��)�5�5 5�)�� ��! ��)¼bMWOenY�aOo�WQ+²WkhqVXW�akuMcfeg`TeMY!V6cRunudcRu�l�eMc o�hit�cRj
`[cfen_�hqunuMhiY�j bdY�l�VfV6cRuMu¶bMWOcRhie¶bMl�yTZic¼cRj�bdeMv&yPv�hqjTudbMl�ZqZqhqjkoIjkl�bMhit�c�V6Ya�Ocghqj@bMWOc @�cfenjkcRZ / � Y _�l"@�cgbMWkhqu�`/Y�unuMhiyTZic
bMWOc @�cfeXjOcRZ*hqjPt�Y@�cRubMWOc9akudcfe�DwhqjTudbMl�ZqZic��>V6Y2�OcL+²hibMW>bMWOc9l�>�OeMcRuMuY�\�bMWOc+bMl�yTZicEcRjPbdeMvsV6Y�eMeMcRud`[Y�j>�kh jOo bdY�bMWOc
`Tl�eMcRjPb+`TeMY!V6cRunu9hqj _�l�VnWThqjOc�eMcfo�h udbdcfe ��/ / � Wkh u+l�>�OencRuMu+hqu+o�akl�enl�jPbdcfc�� yPv bMWOc @�cfenjOcRZ3bdY�y[c�t�l�Zqh3� l�j>�
l�Zqhio�jkc��>Y�j l�j . D�y!vPbdc+y/Y�aTj>�kl�eMv/

| ZibMWOY�aOo�W(bMWkh uºc�.Ol�_�`TZicmhqu�udY�_�c8+¼Wkl�b8V6Y�j�bdenhqt�c��{z]+¶c�Vfl�j�h _�l�o�hqjOc¶bMWkl�b�cRj�bdeXhicRu�hqj(bMWOc3bMl�yKZic�eMcf`keMcRudcRjPb
Vfl�`Tl�yTh ZqhibMhicRu'�¾`[cfenWkl�`Tu IKZqc-�OcRunV6enhi`kbdY�enu*�Xz$l�j��sudY +3cL+¶Y�akZ3�>Zqh3@�cgbdY&`keMY5t$h3�Oc�akudcfeHDwhqjkudbMl�ZqZqc��@V6Y2�OcL+²hibMW�\1akZqZ
l�VfV6cRuMu¶bdY(bMWOc¼V6Y�eMencRV6b¶bMl�yKZic²cRjPbdenhicRufz&+²WkhqZqc_�l�hqjPbMl�hqjkhqjOo+bMWOc¼hqjPbdcfo�enhib�v�Y�\{bMWOcgeMcRudb�Y�\{bMWkc²bMl�yTZicgl�j>�@Y�bMWOcfe

}�}



`Tl�eMbMuY�\�bMWkcL@�cfenjOcRZ*udbMl�bdc/
B jO\¾Y�en_�l�ZqZiv�z�bMWOc uMl�\¾cfbwv `[Y�ZqhqV6v \ÝY�e�bMWkcseMcRudY�aOenV6c l�VfV6cRunu@udcfent!hqV6csenc�?PakhqeMcRu bMWkl�b�,+� } �(bMWkc akudcfe&V6Y2�Oc

Vfl�jkjOY�b¼l�VfV6cRuMuY�bMWOcfe¼bMl�yTZicEcRjPbdenhicRumy[cRuMhE�OcRu¶bMWOcEY�jOcI`[Y�hqjPbdc��>bdY�y!v ��/ z � � ��bMWOcEbMl�o&h u�eMcRl� Y�jkZqv�z � � �¶bMWOc
�kl�bMlV+3Y�e�� hqu9l�ZqudY�eMcRl� Y�jTZivÐakjkZicRunuEbMWOc�bMl�o�t�l�ZqaOc�hqu+jOY�j XfcfeMYOz^l�j>�*z � 2 �+bMWOc�V6Ya�Oc��OY!cRu9jOY�b _�Y2�khi\¾v
eMcRudcfent�c���l�j���Vfl�Z Zicfc�DwuMlRt�cRueMcfo�hqudbdcfenu�/ � WOcgZ l�udb¶V6Y�j��khibMhiY�j@cRjkuMaOencRu�bMWkl�b�bMWOc-@�cfenjOcRZ[Vfl�j>uMl�\¾cRZiv&hqjPt�Y@�c�bMWOc
akudcfe¼V6Ya�OcIaTuMhqjOo�l�jOY�eX_�l�Zº] \1akjkV6bMhiY�jsVfl�ZqZ /

p�Y�eMc+\¾Y�en_�l�Z Ziv�zObMWOcN@�cfeXjOcRZ*ud`[cRVfhRITcRu²l�`keMcRV6Y�j>�ThibMhiY�j ���H)
�
z>+¼WkhqVnW udbMl�bdcRu²bMWTl�b¼hibhqu¼uMl�\¾cIbdY&eMcRl� bMWOc

bMl�osl�j>� �kl�bMl�`[Y�hqj�bdc���bdY>yPv �5/ z{l�j>��bMWkl�bEhib�hqu¼l�Z udY�unl�\Ýc bdY4+enhibdc9bMWOc �kl�bMl�l�bgY"#{udcfb . \ÝenY�_ ��/ hi\8bMWOc
V6Y�jPbdcRj�bMu¼Y�\�bMWOcEbMl�o@hqumjkY�b ! / B js\ÝY�eX_�l�Z{jOY�bMl�bMhiY�j{zTbMWkhqumhqu +²enhibdbdcRjsl�u\¾Y�ZqZiY
+²u�,

� ��)
� � ��/ , � Z 	>[ [�� � ��/ � . , � Z 	>[�[ � � � U C � � M E �5/ � �� ! � �5/ � . , 	>[ [��

2 Wkl�b8eMcR_�l�h jku�jOY�+ hqu�bdYE`kenY5t�cm\¾Y�e�l�`Kl�eMbMhqVfakZql�e�VfZqhicRjPb�Y�\TbMWOc�eMcRuMY�aOenV6cl�VfV6cRuMu^uMcfeMt!h V6c¶bMWTl�b^l�ZqZ�b�vP`KhqjOo
l�uMudcfenbMhiY�jkuL+²h ZqZ�l�Z +¶l5v!u9uMakVfV6cfc��{z�o�hit�cRj bMWkhqu�`keMcRV6Y�j��khibMhiY�j l�j>� l�yTudbdenl�V6b(_�l�VnWkh jOc/ B j o�cRjOcfenl�Z�z�+3c�Vfl�j
l�ZqudY�ud`[cRVfhi\¾v�l&`/Y�uMbMV6Y�j>�khibMhiY�j l�u²`Tl�enb²Y�\8bMWOc+unl�\Ýcfb�v `[Y�ZqhqV6v�z>+²WThqVnW +3Y�akZE�seMc�?!akhieMcI`Kl�eMbMhqVfakZql�e¼hqj�t�l�enhql�jPbMu
bdY�y/c+t�l�ZqhE�;+²WOcRj bMWOc9akuMcfe¼V6Y2�Oc+bdcfen_&hqjkl�bdcRu8/¼]¶Y�jTV6cf`kbMakl�ZqZiv�z/hqj Y�ake²c�.Ol�_�`TZic9bMWOc+`[Y�udbMV6Y�j>�ThibMhiY�j hqu²bMWOc
`keMc��ThqVfl�bdc ��� � U zk_�cRl�jkhqjko�bMWkl�b²jOY�l�>�ThibMhiY�jkl�Z{V6Y�j>�ThibMhiY�jku�l�eMc+h _�`[Y�udc��>Y�jsbMWOcLI/jkl�Z{_�l�VnWThqjOcIudbMl�bdc/

M¶cf\¾Y�eMc+_�Y<t!hqjko�Y�jsbdY�l��khqunVfakuMuMhiY�j@Y�\�bMWOcIV6cfeMbMhRIKVfl�bMhqY�js`keMY$V6cRuMufzK+¶c+jOY�bdcEbMWkl�b²bMWOcIuMl�\¾cfbwv>`[Y�ZqhqV6v�+¶c
Wkl5t�c-�OcRunV6enhiy[c���WOcfeMc²Vfl�j@y[cbMWOY�aOo�WPb�Y�\{l�u3cRjO\¾Y�enVfhqjOo IKjkc�D�o�enl�hqjOc��@_�cR_�Y�eMv `keMY�bdcRV6bMhqY�jY/ B j�o�cRjOcfenl�Z�z!Y�jOc
V6Y�akZ3� hq_�l�o�hqjOc9WklRt$hqjOo&_(akVXW _�Y�eMc(hqjPt�Y�Zit�c�� uMl�\¾cfbwvsenc�?PakhqeMcR_�cRjPbMu8/ 0kY�e¼c�.Ol�_�`TZic�z<+3c(V6Y�akZ3� VXWkl�jOo�c(bMWOc
bMl�o +¶Y�eA�Ðh j bMWOc�bMl�yTZqc�cRj�bdenvbdY y/c@l udcR_�l�`TWkY�eMc�bMWkl�bIbMWkc&akudcfe+V6Y2�Oc&_(akudb9l�V8?PakhqeMc �¾c/ÄoK/iz8l�bdY�_�hqVfl�ZqZiv
bdcRudb�Dwl�j>�KDwudcfb3bdY XfcfeMY �^y/cf\¾Y�eMcbdenv!hqjkoIbdYN+eXhibdcbMWOc-�kl�bMl +¶Y�eA��;!\¾akeMbMWOcfen_�Y�enc�z]+3c�V6Y�akZ3�&l�ZqudY+enc�?PakhqeMc3�¾t!h l+l
uMhq_�`TZicE`[Y�udbMV6Y�j>�khqbMhiY�j �¶bMWkl�bgbMWOc V6Ya�kc9eMcRZqcRl�udcRu²bMWkc(udcR_&l�`TWOY�eMc9y/cf\¾Y�eMc9eMcfbMaOenjkh jOoK/ | o�l�h j{zK\¾Y�eg`TaOeM`[Y�udcRu
Y�\�bMWOcIVfaOeMencRj�bm`kencRudcRj�bMl�bMhqY�j{z>+¶c+udbMhqVA@@bdY@bMWOcIuMhq_�`KZicfem_�cR_�Y�eMv&DwuMl�\¾cfbwvseMc�?!akhieMcR_�cRj�bMu8/
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2 c@V6Y�jPbMhqj!aOc�bMWOc�`TeMcRudcRjPbMl�bMhiY�jÐY�\¶bMWOc x ]]�bdcRVnWTjkh3?!aOc�hqj bMWOc&V6Y�jPbdc�.$b+Y�\�bMWOc�eMcRuMY�aOenV6c�l�VfV6cRuMu(udcfeMt$hqV6c
hqjPbdeMY2�kakV6c�� hqj�bMWOc�`keMcft$hiY�aku�udcRV6bMhiY�j l�j�� l�unl�_�`TZic VfZqhicRjPb�\ÝY�eEbMWkh uguMcfeMt!h V6c/ ]¶Y�jkunh3�Ocfe�bMWOc � _¶] | Zi`TWkl
l�uMudcR_9yTZiv Z l�jOo�akl�o�c(`keMY�o�enl�_ uMWOY
+²j�h j 0�hio�aOeMc �a/ � WOc+Y<t�cfenl�ZqZ�c #/cRV6b�Y�\^bMWkh u`keMY�o�eXl�_ h ubdY>hqjkV6eMcR_�cRjPb
bMWOc �kl�bMl�+¶Y�eA�shi\�hibmhqu�+enhibMl�yKZic/ 2 cIWklRt�c+h j�bdcRjPbMhiY�jkl�ZqZqv�+enhibdbdcRj>bMWkcg`TeMY�o�enl�_ hqj40�hio�aOenc$� h j�l�unZqhio�WPbMZiv
V6Y�_�`TZ hqVfl�bdc��Q+¶l5v�z{bdY�uMWkY�+ bMWkl�b�ZiY�+ DwZqcft�cRZ�V6Y2�Oc(bdenl�jkud\¾Y�en_�l�bMhqY�jku �kY�jOY�bg`[Y�udc9unhio�jkhRIKVfl�jPb²`TeMY�yTZicR_�u¼hqj
o�cRjOcfenl�bMh jOo�l�j>��t�l�ZqhE�kl�bMhqjOo(uMl�\Ýcfb�v@`TeMYPY�\1u8/ � WOencfc¼Y�\�bMWOcgh j�bdcfeMcRuMbMhqjOo(`keMY�`[cfeMbMhicRu3Y�\ºbMWkh u3`TeMY�o�enl�_~l�eMc�� } �
bMWOc+h jkudbdenakV6bMhqY�jkuml�eMc+udY�_�c8+²Wkl�b¼unVnWOc��kaTZic��{zkhqjkVfZ a>�khqjOo(ud`[cRVfakZql�bMhit�cEc�.$cRVfaObMhiY�j�Y�\�bMWOc+ZiY�l� hqj Zqhqjkc � l�j>�
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`keMcRV6Y�j��khibMhiY�j )�# � / zkbMWOc(V6Ya�Oc # udbMl�eMbMhqjOo@l�b²bMWOcNITenudbhqjTudbdenakV6bMhiY�j c�.!cRVfaObdcRu +²hibMWkY�aObyTZiY$VH@$hqjOo�l�j��{zThi\�hib
bdcfen_�h jkl�bdcRufzkbMWOc I/jkl�Z{udbMl�bdc9unl�bMhqu�ITcRumbMWkcE`/Y�uMbMV6Y�j>�khibMhiY�j � �P5�7�/

0OY�e¼cft�cfeMv>hqj�t�l�enhql�jPbmhqjkudbdeXakV6bMhiY�j>l�udcf`Tl�enl�bdc9V6Y�j�0daTjkV6bhquml�>�Oc��>bdY&bMWOcIuMl�\¾cfbwv>`keMc��kh Vfl�bdc/ B j>cRuMuMcRjkV6c
bMWOcEuMl�\¾cfbwv�`keMc��kh Vfl�bdc�V6Y�jPbMl�hqjkuml V6Y�j�0MakjkV6b�\¾Y�emcft�cfeMv&`Kl�bMW>bMWOeMY�aOo�W�bMWOc�`keMY�o�eXl�_ udbMl�eMbMhqjOo l�bmbMWOc�y[cfo�hqj2D
jkhqjko(Y�eghq_�_�c��Thql�bdcRZiv@l�\¾bdcfe¼l�j hqj�t�l�enhql�jPbhqjkuMbdenakV6bMhiY�jsl�j>�>cRj��khqjOo�l�b²l�eMcfbMaOenj>Y�eghqj�t�l�enhql�jPbhqjkuMbdenakV6bMhiY�jY/
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� Wkh u¼c #[cRV6bMhit�cRZiv ykencRl"@!u�bMWOc�bMl�uH@�Y�\¶`keMY<t!hqjko>lsZ l�eMo�c�`keMY�o�enl�_ hqj�bdY uMcft�cfenl�Z^uMhq_�`TZicfeg`keMY5t$hqjOo>bMl�u�@$uE\¾Y�e
uM_�l�Z ZicfeguMcfo�_�cRj�bMu�Y�\3V6Ya�Oc/ 2 c�Wkl5t�c�\ÝY�aTj>� bMWTl�bgbMWThqu¼aTudc9Y�\3hqj�t�l�enhql�jPb�hqjkudbdenaTV6bMhiY�jkuo�encRl�bMZiv uMhq_�`TZqhRITcRu
bMWOcIo�cRjkcfenl�bMhiY�jsY�\�bMWOcIuMl�\¾cfbwvs`TeMYPY�\1ufzOcRud`[cRVfhql�Z Ziv�+²WOcRj akudcfehqjPbdcfenl�V6bMhiY�j�hqumhqjPt�Y�Zit�c��Y/

*²cfbMaOenjkhqjko�bdY@Y�aOe¼c�.$l�_�`TZicI`kenY�o�enl�_sz/bMWOcIt�cRV6bdY�e # hqul�uguMWOY
+²jhqjG0�hio�aOeMc �PzKbMWOc9`[Y�udbMV6Y�j>�khibMhqY�j hqu
bMWOc9`keMc��khqVfl�bdc ����� U l�j>� bMWOc9hqjPt�l�enhql�jPbMul�eMc��Oc�IKjOc��s\¾Y�e²`TeMY�o�enl�_ `/Y�h j�bMu ! l�j>� �a/ 2 hibMW bMWkhqu �Tl�bMl$z<+¶c
l�`k`TZqvgbMWkc¶l�y[Y5t�c¶\¾Y�en_9aTZql²l�j>�*z�l�\¾bdcfe8udY�_�c�_�hqjOY�e�uMhq_�`TZ hRIKVfl�bMhiY�jkuRzRY�ykbMl�hqj9bMWOc�\¾Y�ZqZiY
+²hqjOo¼uMl�\Ýcfb�v+`kenc��khqVfl�bdcF,
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� � ������� #
� Wkcl�y/Y<t�c²uMl�\¾cfbwv `keMc��ThqVfl�bdcmhqu8V6Y�_�`[Y�udc���Y�\/b,+¶Y+V6Y�j�0MakjkV6bMufz�Y�jOcV6Y�eMeMcRud`[Y�j>�ThqjOogbdYIbMWOcm`keMcRV6Y�j��khibMhiY�j

l�j>�9Y�jOc�bdY�bMWOc¶h j�t�l�enhql�jPbº\¾eMY�_ ZqhqjOc �a/ B jO\¾Y�en_�l�ZqZqv�z<bMWOc ITenuMb�V6Y�j�0MakjkV6b�uMlRv$u�bMWkl�b�\¾Y�e�l�Z Z�t�l�ZqaOcRu�Y�\keMcfo�hquMbdcfenu
� /<z � Dl�j>�sudbMl�bdcRumY�\�_�cR_�Y�env � M uMl�bMhqud\¾v$hqjOo(bMWOcE`keMcRV6Y�j>�ThibMhiY�j;���H)

�
zObMWOcI_�cR_�Y�eMv�ZiY$Vfl�bMhiY�jku � /�� . l�j>�

��/ � . � . _(akudb�y[cgeMcRl�kl�yTZicEl�j>�shq\*bMWOcEbMl�o �1l�b²l�>�keMcRuMu �5/ � . � . �¶hqumjkY�jAXfcfenYOzkbMWOcL�kl�bMl �1l�b²l�>�keMcRuMu
� /B� . �¶_(akudb�y[c-+²enhibMl�yTZic/ | ZqZ/bMWOcRudcIV6Y�j>�ThibMhiY�jku�_(akudb�y[cgbdeXaOc�\ÝY�embMWOcIV6Y2�OcEbdY�y[cEuMl�\¾cL+²hibMW�eMcRud`[cRV6b�bdY
bMWOc�eMcRudY�akenV6cEl�VfV6cRuMu²uMl�\¾cfbwv�`[Y�ZqhqV6v/ � WOcEudcRV6Y�j��sV6Y�j�0daTjkV6b¶h umjOY�b�t�cfeMv@hqjk\ÝY�en_&l�bMhit�c�zK�OcR_�Y�jkudbdeXl�bMhqjOo(bMWkl�b
bMWOc+aTudcEY�\�bMWkc+hqjPt�l�enh l�j�bmhqjkuMbdenakV6bMhiY�jshqjsZ hqjOc$��hqumo�enl�bMaThibdY�aku8/

r¼`>bdY�bMWkhqu¶`[Y�hqj�b +3cEWkl5t�cIuMWOY
+²j>WOY�+ bdY�V6Y�_�`KaObdc�bMWOcEuMl�\Ýcfb�v@`TeMc��khqVfl�bdcgo�hit�cRj>bMWOcEakjPbdenakudbdc���V6Y2�Oc�z
bMWOc hqjPt�l�enhql�jPbMu �1hqjkVfZqa��khqjOo�bMWOcs`keMcRV6Y�j>�ThibMhiY�j �9l�j>� bMWOc `/Y�uMbMV6Y�j>�khibMhiY�j / B jGY�eA�Ocfe�bdY `keMY5t�c bMWOc uMl�\¾cfbwv
`keMc��ThqVfl�bdc�zObMWOc+V6Y2�OcI`kenYa�kaTV6cfe�aTudcRumbMWOc+unl�\Ýcfb�vsenakZicRu +²Wkh VnW l�eMcE`Kl�eMbY�\�bMWOc+uMl�\¾cfbwv>`[Y�ZqhqV6v/

� Wkc¶`TeMYPY�\*.�Y�\/bMWOcuMl�\¾cfbwv `keMc��ThqVfl�bdc�\ÝY�e^bMWkcmc�.$l�_�`KZic�`keMY�o�enl�_ hqu8unWOY�+²j�h j(l�bdencfc\ÝY�eX_ hqj�0�hqo�aOeMc  a/
� Y(uMh _�`TZqhi\¾v(bMWOc IKo�aOeMc-+3c�hqjPbdeMYa�TakV6c¼udY�_�c�l�yTykeMcft$hql�bMhiY�jku�bMWkl�bml�eMcgunWOY�+²j>l�b¶bMWOc�y[Y�bdbdY�_ Y�\ºbMWOc IKo�aOeMc/
| ZqudYOz�udcft�cfenl�Z�`keMY!Y�\+uMakykbdeMcfcRufz�Zql�y[cRZqZic��/. D bdY0. � �21 �
34 l�eMcÐuMWOY
+²j udcf`Tl�enl�bdcRZiv/ � WOc uMak`/cfeXuMV6enhi`kbMu&Y�j
bMWOc�`TeMYPY�\�uMaOyTbdeMcfcRu �OcRjOY�bdc&`keMY!Y�\ �Ocf`[cRj>�kcRjkV6v Y�j ZiY�o�hqVfl�Z8`Tl�eXl�_�cfbdcfenu+h j�bdeMY2�kakV6c�� y!v bMWOc&hq_�`TZqhqVfl�bMhiY�j
hqjPbdeMY2�kakV6bMhiY�j�enakZqcRu8/
� Y�asVfl�jsencRl�@bMWkcg`TeMYPY�\ºbdeMcfcE\ÝenY�_ bdY�`sbdY�y[Y�bdbdY�_szOhqjPbdcfeM`kencfbMhqjOo(cft�cfeMv@jOY2�Oc�l�uml t�l�Z h3�@h jO\ÝcfencRjkV6c¼Y�\

bMWOc(`keMc��kh Vfl�bdc+y[cRZiY�+�bMWOc ZqhqjOc9akuMhqjOo&bMWOc(l�unuMak_�`kbMhqY�jkul�y[Y5t�c bMWOc ZqhqjOc/ _�l�VnW jOY2�Oc(hqj bMWOc(`keMY!Y�\8bdeMcfc hqu
Zql�y[cRZqZic���+²hqbMW>bMWOcE`keMY!Y�\�eXakZic�bMWkl�b²hqu²akudc��sl�bbMWkl�b¼udbMl�o�c/

� WkcE`keMY!Y�\�uMWkY�+²j h j;0�hqo�aOeMc  �+�l�uo�cRjOcfeXl�bdc���l�aObdY�_&l�bMhqVfl�ZqZiv�yPv>Y�aOe x ]] uMv!udbdcR_ z>+²WkhqVXWshqjkV6Y�eM`[Y"D
enl�bdcRu¼l�uMhq_�`KZic¼bMWkcfY�eMcR_ `kenY5t�cfe�/ 2 c �Ocf\¾cfebMWOc �khqunVfakuMuMhiY�j�Y�\�`keMY!Y�\�o�cRjkcfenl�bMhiY�j bdY>U!cRV6bMhiY�j . /
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2 c�l�eMo�aOc�� hqj�bMWOc `keMcft$hiY�akugudcRV6bMhiY�j l�j��V+¶c `keMY<t�c h j U!cRV6bMhqY�j 2 / } bMWTl�b�l�`kenYPY�\^Y�\�t�l�ZqhE�khibwvsY�\3bMWOc�c¼]
`keMc��ThqVfl�bdcEhqumuMa�(@VfhqcRj�b¶bdY�cRjkuMakeMcgV6Y�_�`TZqhql�jkV6c +²hqbMW@bMWkc�unl�\Ýcfb�v�`[Y�Zqh V6v/ � WOcEuMl�\Ýcfb�v>`keMY!Y�\º_9aTudb�bMWOcfeMcf\¾Y�eMc
y[cIl�uMakhibMl�yKZic�cRjkV6Ya�ThqjOo�Y�\�l��Ocfenhit�l�bMhiY�j�� �K� �3# E )�# � E � �P5�7���/
2 c akudcl bO+3Y"DwudbMl�o�c cRjTV6Ya�kh jOoÐY�\N�OcfeXhit�l�bMhqY�jku8/ B j bMWOc ITenudb&uMbMl�o�cQ+¶ceMcf`keMcRudcRjPb&`TeMc��khqVfl�bdcRu�l�j>�

`keMY!Y�\1ul�umc�.$`keMcRuMuMhqY�jkumhqjsbMWOc _ �khqjPyTaOeMo�W S Y�o�hqVfl�Z 0Oenl�_�c8+3Y�eH@ �1l�Z udY�eMcf\¾cfeMeMc��>bdY&l�u S 0 � � � ! / � WOcI_�l50dY�e
y[cRjOc�ITbEY�\¶bMWkhquEcRjTV6Ya�kh jOoshquEbMWkl�b+VXWOcRVH@$hqjOo bMWOc�t�l�Zqh3�khib�v Y�\mls`kenYPY�\¶hquEc�?!akhit�l�ZicRj�bEbdY bwv!`/cRVXWOcRVH@$hqjOo�bMWOc
S 0 eMcf`keMcRudcRjPbMl�bMhiY�j Y�\mbMWOc�`keMY!Y�\ / B jÐbMWkc&udcRV6Y�j>� udbMl�o�c�z�+¶c�cRjkV6Y2�Oc S 0 Y�y10dcRV6bMu9hqj l V6Y�_�`Tl�V6b(yThqjTl�eMv
\¾Y�en_�l�bfzTuMaThibMl�yTZic�\¾Y�e²udbdY�enl�o�c9Y�ebdenl�jkuM_&hquMuMhiY�j�bdY&V6Y2�Oc+V6Y�jTuMak_�cfenu�/
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S 0 WTl�u8y[cfcRj�hqjPbdeMYa�TakV6c�� yPv	�gl�eM`[cfeRz �¼Y�jkudcRZqZkl�j�� x ZiY�b�@$hqj � � ! l�u3lI_�cfbMl�Zql�jko�akl�o�c²\¾Y�e�Wkhio�WKDwZicft�cRZOud`[cRVfhRI>D
Vfl�bMhiY�j9Y�\TZiY�o�hqVfu�/ S 0 `keMY5t$h3�OcRu�jkl�bMaOenl�ZPuMaO`k`[Y�eMbº\ÝY�e�bMWOc3_&l�jkl�o�cR_�cRjPb�Y�\OyTh j>�khqjOo�Y�`[cfenl�bdY�enuRz�W�v!`[Y�bMWOcfbMhqVfl�Z
l�j>�>uMVXWOcR_�l�bMhqV 0Ma>�Oo�_�cRjPbMu8/�0OY�emc�.Ol�_�`TZic�hib�Vfl�`kbMaOeMcRu¶bMWOc�V6Y�j�t�cRjPbMhiY�jsbMWTl�b3c�.$`keMcRuMunhiY�jku3bMWkl�b �kh$#[cfe3Y�jkZqv
hqjbMWOc�jkl�_�cRu�Y�\�y[Y�akj>�t�l�enhql�yTZicRu�l�eMc�V6Y�jkunh3�OcfeMc�� h3�kcRj�bMhqVfl�Z /(U$hq_�h Zql�enZiv�z/hibEl�ZqZiY�+¼uL�khieMcRV6b�c�.$`keMcRuMuMhqY�j�Y�\
V6Y�jPbdc�.!bMul�j��&t�l�enhql�yTZqc¼ZiY!Y@!ak`@l�u�bMWOcfv&l�eXhqudc¼h j@l(W�v!`[Y�bMWOcfbMhqVfl�Z[l�j>�@`Tl�enl�_�cfbdeXhqVfl�ZO0da>�ko�cR_�cRj�b8/ � WOc²\1l�V6b
bMWkl�b9bMWOcRudc�bdcRVnWkjkhE?PaOcRu9l�eMc>uMaO`k`[Y�eMbdc�� y!v bMWOc@ZqY�o�hqVfl�Z�\¾enl�_�c8+¶Y�eH@Ðhqu9l V6enaTVfhql�Z^\1l�V6bdY�e \ÝY�e9bMWOc@uMaTVfVfhqjkV6b
\¾Y�en_�l�ZqhYXRl�bMhqY�j>Y�\�`TeMYPY�\1u8/

B b8hqu�V6Y�jPt�cRjkhicRjPb8bdYEakudc¶bMWOc S 0 eMcf`keMcRudcRjPbMl�bMhiY�j y[Y�bMW9\ÝY�e8cRjkV6Y2�khqjko¼uMl�\¾cfbwv(`keMY!Y�\kl�j>�(bMWOcmuMl�\¾cfbwv(`/Y�Z hqV6v
hibMudcRZq\O/ B jY�aOeIhq_�`KZicR_�cRjPbMl�bMhiY�jkughibEhqugbMWOc S 0 eMcf`keMcRuMcRj�bMl�bMhiY�j Y�\3bMWOc�uMl�\¾cfbwv`[Y�ZqhqV6vsbMWkl�bIhqugc�.$`[Y�eMbdc�� bdY
V6Y2�Oc3`TeMYa�TakV6cfenu�l�j>�9hqb�hqu�bMWOc S 0 eMcf`keMcRudcRjPbMl�bMhiY�j Y�\kbMWkc¶uMl�\¾cfbwv(`keMc��ThqVfl�bdc�bMWkl�b8hqu�c�.$`/cRV6bdc�� bdYEl�VfV6Y�_�`Kl�j�v
bMWOc+aTj�bdenaTudbdc��sV6Ya�kc/ 2 cI`keMY$V6cfc�� bMWkcfeMcf\ÝY�encEbdY�`keMcRudcRjPbbMWOcEencf`keMcRudcRjPbMl�bMhiY�j Y�\�Y�aOe²ZqY�o�hqVEhqj S 0 /

� Wkc@\¾Y�en_�l�Zqh XRl�bMhiY�j bMl�uH@ l�WOcRl�GV6Y�jkuMh udbMu+Y�\¼b,+¶Y udbMl�o�cRu8/ � Wkc�ITenuMb(udbMl�o�cshqu9bMWOc>eMcf`kencRudcRj�bMl�bMhqY�j Y�\
bMWOc�l�yTudbdeXl�V6bIudv!jPbMlP.�Y�\¶bMWOc�ZiY�o�hqV(akj>�kcfe�h j�t�cRudbMhqo�l�bMhiY�jY/N0OY�e+c�.$l�_�`KZic�zY+3c�+²h ZqZºuMWkY�+ WOY
+ bdYseMcf`keMcRudcRjPb
c�.$`keMcRuMuMhqY�jkufz$bwv!`[cRu²l�j>�>`kenc��khqVfl�bdcRuhqj bMWOcIZiY�o�hqVfl�Z{\¾enl�_�c8+¶Y�eH@ / � WOcIuMcRV6Y�j>� udbMl�o�c(hqu�bMWOcIeMcf`TeMcRudcRjPbMl�bMhiY�j
Y�\{bMWOc²uMcR_�l�j�bMh Vfu8/ 2 c �OY+bMWkhqu^y!v eMcf`keMcRuMcRj�bMhqjkoIhqj S 0 bMWOc`keMY!Y�\[enakZicRu�udcfb � / � WOcRj +¶c¼uMWkY�+ WkY�+ l�V6bMakl�Z
`keMY!Y�\1umVfl�j y[cIV6Y�jkudbdenaTV6bdc�� \¾eMY�_ hqjkudbMl�jTV6cRumY�\�`keMY!Y�\�enaTZicRu8/

� Wkc S 0 b�vP`[c�bMWOcfY�eMv>hqu�l Zql�jOo�akl�o�cL+¼hibMW�cRj�bMhibMhqcRu�Y�\ºbMWOeMcfcEZicft�cRZ u�,8Y�y10dcRV6bMufzkbwv!`[cRuml�j>��@!h j>�ku8/ � vP`[cRu
l�eMc+aTudc��>bdYC?!akl�Zqhi\¾v&c�.$`keMcRuMunhiY�jkuml�j>� unhq_�hqZql�eXZiv�z*@$hqj>�kuml�encIakudc��sbdYC?!akl�Zqhq\Ýv@bwv!`/cRu�/ � WOcIl�yTudbdeXl�V6b²udv$j�bMlP.
Y�\�bMWOcRudcEcRjPbMhibMhicRu¼hqumuMWOY
+²jsy[cRZiY�+ ,

	 hqj>�ku 
 ,Y, � ������ � # � ,�� G 

� v!`[cRu � ,Y, � T ����� � # � ,�� D G � �
^ y10dcRV6bMu�� ,Y, � � � � ��� D � � ��� � ,�� G �

�¼cfeMc ������ h umbMWOcEyTl�udcN@!hqj��{z T@hquml�bwv!`/c9V6Y�jkudbMl�jPb²l�j>� � hquml�j Y�y10	cRV6bgV6Y�jkudbMl�jPb8/
2 cEeMcf`TeMcRudcRjPb3Y�aOemZiY�o�h V¼hqj S 0 y!v&_�cRl�jku¶Y�\�l uMhqo�jkl�bMaOeMc�� bMWTl�b�l�unuMhio�jku¶bwv!`[cRu¶bdY�l9udcfb�Y�\�V6Y�jkudbMl�jPbMu

�OcRuMV6eXhiyThqjOo¼bMWOcmudv$j�bMlP. Y�\Kc�.$`keMcRunuMhiY�jku�l�j>�(`keMc��ThqVfl�bdcRufz�l�j>�(bMWOcm`TeMYPY�\TenakZicRu�Y�\TY�ake^ZiY�o�hqV"/ � WOcRj +¶c �Oc�IKjOc
l eMcf`kencRudcRj�bMl�bMhqY�js\¾aTjkV6bMhiY�j�bMWkl�b +²hqZ Z/_&l�`sc�.!`kencRuMuMhiY�jkuRz!b�vP`[cRufzO`TeMc��khqVfl�bdcRuml�j>�>bMWkcRhiem`keMY!Y�\¾umh j@Y�akeZiY�o�hqV
bdY S 0 Y�y10	cRV6bMu�V6Y�jkuMbdenakV6bdc���+²hibMW�V6Y�jkudbMl�jPbMu �OcRVfZql�eMc���hqj@bMWOc�uMhio�jkl�bMaOenc��-/ B b¶hqu3bMWOc�V6Ya�kcgV6Y�jkunak_�cfe +²WOY
ud`[cRVfhRITcRu�bMWOc S 0 unhio�jkl�bMaOeMc�� l�j��&bMWOcgeMcf`kencRudcRj�bMl�bMhqY�j@\1akjkV6bMhqY�jY/ B j@\¾l�V6bmhib¶hqu�bMWkc¼uMhio�jTl�bMaOeMc���zPbdY�o�cfbMWOcfe
+²hibMW@bMWOc c¼] o�cRjOcfenl�bdY�e5zK+²WkhqVXW�V6Y�jTudbMhibMaObdcRu¶bMWOcEV6Y�jkV6eMcfbdcEencf`keMcRudcRjPbMl�bMhiY�j>Y�\ºbMWkc�unl�\Ýcfb�v&`[Y�ZqhqV6v�c�.$`[Y�eMbdc��
y!v@bMWOc9V6Ya�OcIV6Y�jTuMak_�cfe�/

� Wkcg_�l�h j@encf`keMcRudcRjPbMl�bMhiY�jsudbdenl�bdcfo�v>hqj S 0 hqu3bMWkl�b%0Ma>�Oo�cR_�cRjPbMu��¾c/ÄoK/izTudbMl�bdcR_�cRjPbMul�y[Y�aOb�bMWOc�t�l�Zqh3�khib�v
Y�\�`keMc��kh Vfl�bdcRu���l�eMcIencf`keMcRudcRjPbdc�� l�u S 0 bwv!`[cRu²l�j>� 0da��Oo�cR_�cRjPb �Ocfenhit�l�bMhiY�jku��¾c/ÄoK/ml�`TeMYPY�\�Y�\8l�`kenc��khqVfl�bdc&�
l�eMc>eMcf`kencRudcRj�bdc��Gl�u Y�y)0	cRV6bMu +¼WOY�udc>bwv!`[c>h u9bMWkc�encf`keMcRudcRjPbMl�bMhiY�j Y�\²bMWkc 0da>�ko�_�cRj�bMu(bMWOcfv `keMY<t�c/ � vP`[c
VnWkcRVH@$hqjOo&hqj>bMWkc S 0 bwv!`[cN�khqunVfhi`TZqhqjkc²Vfl�j bMWOcRj y/cIaTudc��>bdY&VnWkcRVH@sbMWOcIt�l�Zqh3�Thibwv@Y�\�ZiY�o�h V�`keMY!Y�\¾u8/

} �



2 c udbMl�eMbgjOY�+�bdY&`kencRudcRj�b¼bMWOc9unhio�jkl�bMaOeMc � V6Y�eMeMcRuM`/Y�j��khqjOo bdY�Y�aOe²c�.Ol�_�`TZic+eMcRudY�aOenV6c(l�VfV6cRuMu�udcfeMt$hqV6c
hqjPbdeMY2�kakV6c��shqj U!cRV6bMhqY�j � / � /3p�Y�udbY�\�bMWOcIuMhqo�jkl�bMaOeMcIVfl�j bMWOcRjsy[c�eMcRakudc��s\¾Y�eY�bMWOcfegl�`k`TZqh Vfl�bMhiY�jku8/
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0�hienudbfz<+3c �Oc�IKjOc9hqj 0�hio�aOenc }�! bMWkc S 0 b�vP`[cRu ���� Y�\8c�.!`TeMcRuMuMhiY�jTufz �� ��� Y�\8`keMc��khqVfl�bdcRu¼l�j>���  Y�\8bwv!`[cRu8/
| ZqZ[Y�\�bMWOcRudcIl�eMc+l�bdY�_&hqV S 0 b�vP`[cRumY�\ @$hqj>� ������ /
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0�hio�aOeMc }�! , S 0GuMhio�jkl�bMakeMc)�¾`Tl�eMb } ��/ M¶l�uMcIbwv!`[c+V6Y�jkudbMl�jPbMu8/

� WkcRj \ÝY�eIcRl�VXWÐc�.$`keMcRuMunhiY�j{z{bwv!`[c�l�j>� `keMc��ThqVfl�bdc�V6Y�jkudbdenaTV6bdY�eN+¶c��Oc�IKjOc�l�j S 0 V6Y�jTudbMl�j�b9l�u+uMWOY
+²j
hqj 0�hqo�aOeMc }�} / ^ jOc Y�\EbMWOc_�Y�udb�hqj�bdcfencRudbMhqjOo Vfl�udcRu>hqu�bMWOcakjkhit�cfeXuMl�Z ?!akl�j�bMh IKVfl�bMhiY�jY/ ]�l�enc�_(akudb&y[c
bMl"@�cRj +²WOcRj �OcRl�Z hqjOoC+¼hibMW�aTjkhit�cfenuMl�Z ?!akl�j�bMh IKVfl�bMhiY�j�y/cRVfl�aTudc Y�\^bMWOc `keMcRudcRjTV6c9Y�\3y/Y�aTj>� t�l�enhql�yTZqcRu8/-0kY�e
c�.Ol�_�`TZic�z2+¶c�_(akudb�cRjkunaOeMcgbMWkl�bmbMWOc�eMcf`keMcRuMcRj�bMl�bMhiY�j>Vfl�`kbMakeMcRu�bMWOc�\¾l�V6bmbMWTl�b¶bMWkcgy[Y�akj��&t�l�enhql�yTZqcghqu�ZiY$Vfl�Z
bdY�bMWOc�y[Ya�kv�Y�\ºbMWOc ?!akl�jPbMhRIKVfl�bMhiY�j>l�j>��bMWkl�bmbO+3Y�c�.$`keMcRuMunhiY�jku��kh$#[cfenhqjOo9Y�jkZiv&h j&bMWOcIjTl�_�c�Y�\ºbMWOc�y[Y�akj>�
t�l�enhql�yTZicRugl�eMc�c�?!akl�Z /Ip�Y�eMcfY5t�cfe5z +²WOcRj l�j c�.$`keMcRuMunhiY�j hqu¼unaOyTudbMhibMakbdc���\¾Y�e�bMWOc y[Y�akj>��t�l�enh l�yTZic +3c�_(akudb
cRjkuMakeMcEbMWkl�b²jOY�\¾eMcfcEt�l�enhql�yTZqcgY�\�bMWOc9uMaOyTudbMhqbMaObdc���c�.!`kencRuMuMhiY�jshqu²Vfl�`kbMaOeMc��Y/

^ jkc@Y�\¼bMWOcs_�l�hqj eMcRl�udY�jku +¶c VnWOY�uMc S 0 l�u�l`kenYPY�\encf`keMcRudcRjPbMl�bMhiY�jGZql�jOo�aTl�o�c>h u+bMWkl�b�hqb9`kenY5t$h3�OcRu
_�cRVXWkl�jkhquM_&u�\¾Y�e �OcRl�ZqhqjOo +²hibMW@y[Y�akj>��t�l�enhql�yKZicRu8/ b²Y�bdcIWOY
+ bMWOcgaTjkhit�cfenuMl�Z<?PaTl�j�bMhRI/Vfl�bMhiY�j>hqu�encf`keMcRudcRjPbdc��
l�u^l�Wkhio�Wkcfe�D�Y�eA�Ocfe8V6Y�jkudbdeXakV6b8yPv9eMcf`keMcRuMcRj�bMhqjkogbMWkc¶y[Y�akj��(ZqY�o�hqVfl�Z!t�l�enh l�yTZic�yPv(l�y[Y�akj>� S 0�t�l�enh l�yTZic/ � Wkhqu
c #[cRV6bMhit�cRZiv;�OcRZicfo�l�bdcRugl�ZqZ[bMWOcEbdc��khqY�aku_�l�jkhq`TakZql�bMhiY�jTu3Y�\�y[Y�akj>��t�l�enhql�yTZicRu�bdY S 0 /

B j�bMWOcm`kenc��khqVfl�bdcl�j>��`TeMYPY�\/c�.Ol�_�`TZicRu�+¶cWkl5t�c¼udcfcRj�uMYI\¾l�e5z�bMWOc²_�l�VXWkhqjOcmencfo�hqudbdcfe�jkl�_�cRu^l�eMc²akuMc���l�u
ZiY�o�hqVfl�Z�t�l�eXhql�yTZicRu8/ B j+`Tl�eMbMhqVfaTZql�eRz5Y�jTV6c�bMWOc¶uMl�\Ýcfb�vI`keMc��ThqVfl�bdc�hqu�V6Y�_�`TaObdc��(l�j>�+V6Y�_�`TZicfbdcRZivL?!akl�j�bMh ITc��IY<t�cfe
l�ZqZ/eMcfo�hquMbdcfenufz$bMWOc�eMcfo�hqudbdcfejTl�_�cRumZiY�udcEl�ZqZ/bMWOcRhiemud`[cRVfhql�Z[uMhqo�jkhRIKVfl�jkV6cg\¾Y�el9`KW�v$uMhqVfl�Z[_�l�VXWkhqjOc/^p�Y�eMcfY5t�cfe5z
bMWOcs`kenY�yTZicR_ Y�\g`keMY5t$hqjOo bMWkc uMl�\Ýcfb�v `keMc��khqVfl�bdc l�uC+3cRZ Zml�u�VnWOcRVA@!h jOo hibMu�`TeMYPY�\ghqu�hqj>�kcf`/cRj��OcRj�b(Y�\El�j�v
`TWPv!unhqVfl�Z�_�l�VXWkhqjOc�Y�e uMl�\Ýcfb�v `[Y�ZqhqV6v/ � Wkhqu+udcf`Tl�enl�bMhiY�j Y�\`KWkl�udcRu(l�ZqZiY�+¼u9aku9bdY akudc�bMWOc@uMl�_�c�bMWkcfY�eMcR_
`keMY<t�cfe@hqj��Ocf`[cRj>�OcRjPbMZiv Y�\�bMWOc ud`[cRVfhRIKV>l�`k`TZ hqVfl�bMhiY�j Y�e&_�l�VXWkhqjOc V6Y�jTuMh3�OcfeMc��Gl�j�� uMhq_�h Zql�enZiv bdY aTudcsbMWOc
uMl�_�c+`keMY!Y�\ºt�l�Zqh3�kl�bdY�e²h j>�Ocf`[cRj>�OcRjPbMZiv�Y�\�bMWOcEbMWOcfY�eMcR_ `keMY<t�cfe¼akudc�� /

� Wkc S 0ÐeMcf`kencRudcRj�bMl�bMhqY�j@\1akjkV6bMhqY�j�
���+hqu¶hqj>�kaTV6bMhit�cRZiv �Oc�IKjOc��@Y�j�bMWOcEudbdenakV6bMakeMc²Y�\*c�.$`keMcRunuMhiY�jkufz!bwv!`[cRu
l�j>�s`TeMc��khqVfl�bdcRul�u²uMWOY�+¼j hqj;0�hio�aOeMcRu }R� l�j>� }R� /
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r¼` bdY bMWkh u+`[Y�hqjPbN+¶csWklRt�c;�Oc�IKjkc�� bMWOc>eMcf`TeMcRudcRjPbMl�bMhiY�j Y�\²c�.$`keMcRuMuMhqY�jkufz�bwv!`[cRu(l�j�� `TeMc��khqVfl�bdcRu hqj S 0 /
^ aOe¼akZibMhq_�l�bdc+o�Y�l�Z�hqu²bdY&y[c+l�yTZqcIbdY@encf`keMcRudcRjPb`keMY!Y�\1uY�\8`keMc��ThqVfl�bdcRuY�egc�?PaThit�l�ZqcRj�bMZiv4�Ocfenhqt�l�bMhiY�jTumY�\8bMWOc
t�l�Zqh3�khib�v Y�\²`keMc��ThqVfl�bdcRu8/ 2 c�\¾Y�ZqZiY
+~bMWOc�unl�_�c@`Kl�bdbdcfenjGl�u(\ÝY�e�udv$j�bMl�V6bMh V�V6Y�jTudbdenakV6bMu l�j>� +3cshqjPbdeMY2�kakV6c
lsb�vP`[c�Y�\�`keMY!Y�\1u �� l�j>� bMWkcRjJ�Oc�IKjkc�cRl�VnW `keMY!Y�\3enaTZic�l�u9l�j S 0 V6Y�jkudbMl�jPb+Y�\�bMWkhquIbwv!`/c/ � Wkh jOo�uEl�eMc
l�V6bMakl�ZqZqv&_�Y�eMcEhqjPt�Y�Zit�c��4�kaOc¼bdY�bMWOc¼\1l�V6b�bMWkl�b�+3c +�l�j�bmbMWkc¼b�vP`[c�Y�\ºl(`keMY!Y�\*bdY �Ocfbdcfen_�h jOc¼bMWkc¼`kenc��khqVfl�bdc
bMWkl�bhqu¶y[cRhqjOo(`keMY<t�c��Y/ B j>bMWkhqu +¶l5v +¶c�t�cfenhi\¾v&y!v&b�vP`[cEVnWOcRVA@!h jOo�jOY�b�Y�jkZiv�bMWTl�bl `keMY!Y�\ºhqu¶t�l�Z h3��yTaOb�l�ZqudY
bMWkl�bghib`keMY<t�cRu²bMWkc �OcRuMhqeMc��s`keMc��ThqVfl�bdc/ � Wkhquhqu²`[Y�uMuMhiyTZqc¼bdY�c�.!`TeMcRuMu²h jsbMWOc S 0Gbwv!`[c �khqunVfhi`TZqhqjkc²y!v>aTuMhqjOo
bwv!`[cI\1l�_�hqZqhicRu�hqj��Oc�.!c��>y!v�bdcfen_�u8/

� W!aku �� h ul�V6bMakl�ZqZiv>l�b�vP`[cE\1l�_�hqZiv�hqj>�Oc�.$c��>yPv S 0 eMcf`TeMcRudcRjPbMl�bMhiY�j Y�\�`keMc��kh Vfl�bdcRu�,
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0�hio�aOeMc }�} , S 0 uMhio�jkl�bMakeMc)�¾`Tl�eMb � ��/ _�.$`keMcRuMuMhqY�j{z$bwv!`/cRu²l�j>�s`keMc��ThqVfl�bdcIV6Y�jkudbdenaTV6bdY�enu8/


 �  � �

I] D � ] �  � � ������ 
I] D  
I] � 

I]ID�� ]��  � ���
	�� ��� 
I]ID  
I]	� 


 � U C �>_ E ] �  � � �� 
�_  
I] 

 �/=1[ �>_ E ] D E ] � �  � ���� 
�_  
I] D  
I] � 

0�hqo�aOeMc }R� , S 0 eMcf`keMcRudcRjPbMl�bMhiY�j �¾`Kl�eMb } ��/F_1.!`kencRuMuMhiY�jku�/

0OY�ZqZqY�+²hqjko@bMWOc�_�Y2�OcRZ�Y�\�c�.$`keMcRunuMhiY�jku�l�j>�`keMc��ThqVfl�bdcRu +3c�l�>�bdYsbMWOc�uMhqo�jkl�bMaOeMc ��l>V6Y�jkudbMl�jPbE\ÝY�eEcRl�VXW
`keMY!Y�\ºeXakZicEhqj�� / � WOcEV6Y�jkudbMl�jPbMu¼V6Y�eneMcRud`[Y�j>�khqjko+bdY�bMWOcE`TeMYPY�\�enakZqcRu¶aTudc��>yPv�Y�aOec�.Ol�_�`TZqc�l�enc+uMWOY
+²jshqj
0�hio�aOeMc } 2 �$ITenudb�D�Y�eA�kcfe²ZiY�o�hqV�`kenYPY�\�enakZicRu*��l�j��G0�hio�aOeMc }R� �1l�`T`TZqhqVfl�bMhiY�jKDwud`[cRVfhRIKV¼`keMY!Y�\�enaTZicRu���/
2 c bMWOcRj c�.$bdcRj>� bMWOcÐencf`keMcRudcRjPbMl�bMhiY�j \1akjkV6bMhiY�j 
��  bdY �Ocfenhqt�l�bMhiY�jTu8/ 2 WOcRj �OY�hqjOoGudY Vfl�eMc _(akudb

y[csbMl"@�cRj +¼hibMWGW�v!`[Y�bMWOcfbMhqVfl�Zl�j�� uMVnWkcR_�l�bMhqV 0Ma>�Oo�_�cRjPbMufz�uMakVXW l�u�bMWOc�hq_�`TZqh Vfl�bMhiY�j hqj�bdenYa�kaTV6bMhiY�jGl�j>�
bMWOcsakjkhqt�cfenuMl�Z�?PaTl�j�bMhRI/Vfl�bMhiY�j hqj�bdenYa�kaTV6bMhiY�j enakZicRu8/ 2 c uMWOY�+ h j60�hio�akeMc } ��bMWOc>eMcf`keMcRudcRjPbMl�bMhiY�j Y�\gbMWOc
hqjPbdeMY2�kakV6bMhiY�j>enaTZicRu�\ÝY�e¼V6Y�j�0daTjkV6bMhiY�j{zkhq_�`TZqhqVfl�bMhiY�j>l�j>� akjkhit�cfenunl�ZY?Pakl�jPbMhRIKVfl�bMhqY�jY/ � WOcEencf`keMcRudcRjPbMl�bMhiY�j Y�\
bMWOcEV6Y�j�0MakjkV6bMhiY�j>hqjPbdeMY2�kakV6bMhiY�j>hqu¶b�vP`Th Vfl�ZK\¾Y�el�ZqZ/Y�bMWOcfemenaTZicRu�jOY�bmuMWOY�+¼jsWOcfeMc�zOhqjkVfZqa��khqjOoIbMWkcgb�vP`KhqjOo�l�j>�
l�enhibMWT_�cfbMhqV�`keMY!Y�\ºeXakZicRu8/

� Wkc^hq_�`TZqh Vfl�bMhiY�j�hqj�bdenYa�kaTV6bMhiY�jgenakZic8hqjPbdeMY2�kakV6cRu[bMWOc�WPv!`/Y�bMWkcRuMhqu{Zql�y[cRZqZic�� �9\ÝY�e*bMWkc^`TaOeM`[Y�udc�Y�\2�Ocfenhit$hqjOo
� � / ]�WOcRVH@$hqjOoÐl�j hqjkudbMl�jkV6c>Y�\�bMWkhqu eXakZicsuMVnWkcR_�lÐhqjPt�Y�Zit�cRu�t�cfenhq\Ýv$hqjOo bMWkl�b�hib��ThquMVnWTl�eMo�cRu�`keMY�`[cfenZqvÐbMWOc
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hqj�bMWOc(bdeMcfc�D�\ÝY�eX_ l�j>��h j bMWOc S 0 \¾Y�en_;/ | V6bMakl�Z Ziv;+²Wkl�b�hqu�uMWOY
+²j�h jV0�hio�aOenc }. hqugY�jkZivsbMWOc u�@�cRZicfbdY�j Y�\
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| b&bMWkc cRj>�GY�\�bMWOc `TeMcft!hqY�aku�udcRV6bMhiY�j +3c WTlRt�co�hit�cRj l�j Y<t�cfeMt$hic8+ Y�\�bMWOc x ]] bdcRVXWkjkh3?!aOcG+²WkcRjGbMWOc
uMl�\¾cfbwvÐhquIcRjO\ÝY�eXV6c��ÐbMWOeMY�ako�W 0�ZiY5v2�2Dwudb�v!Zic@t�cfenhRIKVfl�bMhqY�j V6Y�j>�khqbMhiY�jkuEl�j>� bMWkc�`keMY!Y�\¾u9l�eMc�cRjkV6Y2�Oc��Ðh j S 0 / /
2 c>WklRt�c�u�@!hq`k`[c�� Y5t�cfe�l�j h _�`[Y�eMbMl�j�bEcRjko�hqjOcfcfenhqjko l�ud`[cRV6b+bMWkl�b(_9akuMb+y[c&l�>�OencRuMudc�� y!v l�j�v `keXl�V6bMhqVfl�Z
hq_�`KZicR_�cRjPbMl�bMhiY�jGY�\ x ]]�,^bMWOc�yThqjkl�env eMcf`TeMcRudcRjPbMl�bMhiY�j Y�\ S 0 Y�y10dcRV6bMu@l�j�� b�vP`[cRu8/ 2 c\ÝcfcRZ¼bMWkl�b@bMWkhqu
hqu9l�j hq_�`[Y�eMbMl�jPb+hqunuMaOc�y[cRVfl�akudc@hqjÐY�aOe9c�.!`[cfenh _�cRj�bMuN+3c�l�VnWkhqcft�c�� hq_�`keMY5t�cR_�cRj�bMu(hqj bMWOc�uMhYXfc@Y�\m`keMY!Y�\
eMcf`kencRudcRj�bMl�bMhqY�jkuIl�j>� bMWOc bMhq_�c�bdYsbwv!`/cRVXWOcRVH@ bMWkcR_ Y�\¶l�j Y�e��OcfeEY�\¶_&l�o�jkhibMa>�OcB0Makudb�yPvY�`kbMhq_&hYXRhqjOo�bMWOc
eMcf`kencRudcRj�bMl�bMhqY�jY/

| bwv!`ThqVfl�Z x ]] yThqjkl�envIhqj Y�aOe^udv$udbdcR_ V6Y�jPbMl�hqjku^lEudcRV6bMhqY�j +²hibMW(bMWOcjkl�bMhqt�cV6Ya�OcmencRl�Ov+bdYEy[cm_�l�`k`[c��
hqjPbdY�_�cR_�Y�eMv l�j>��c�.!cRVfakbdc��{z{\ÝY�Z ZiY�+¶c�� y!v l�udv$_+y[Y�Z*bMl�yKZic(aTudc�� bdY�eMcRV6Y�jkuMbdenakV6bgbMWOc S 0 eMcf`TeMcRudcRjPbMl�bMhiY�j
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l�b bMWOc>V6Ya�Oc>V6Y�jkuMaT_�cfe(unhibdc�z8bMWOc�yThqjkl�eMv cRjkV6Y2�khqjko Y�\bMWOc S 0�eMcf`keMcRuMcRj�bMl�bMhiY�jTu+Y�\²h j�t�l�enhql�jPbMufz8l�j>� bMWOc
yThqjTl�eMv&cRjkV6Y2�khqjko(Y�\�bMWOc S 0 eMcf`kencRudcRj�bMl�bMhqY�j Y�\�bMWOc+uMl�\¾cfbwvs`kenYPY�\ / 2 c+yTenhic �TvC�kcRuMV6enhiy[cIWOcfeMcEY�ake²VfaOeMeMcRjPb
yThqjTl�eMv&\¾Y�en_�l�bm\¾Y�e S 0 Y�y)0	cRV6bMu8/

� WkcfeMc�l�eMc�\¾Y�aOe @$hqj>�kugY�\ S 0 Y�y10dcRV6bMu+l�j>� b�vP`[cRu�,IV6Y�jTudbMl�j�bMuRz�t�l�enhql�yTZqcRufz*l�yTudbdenl�V6bMhqY�jkuIl�j>�Ðl�`T`TZqhqVflPD
bMhiY�jku�/ 2 cEencf`keMcRudcRjPb¶V6Y�jTudbMl�j�bMuml�u�hqj��khqV6cRu¶hqj�bMWOcEVfaOeneMcRj�b�uMhio�jTl�bMaOeMc/ � Wkhqu3hqu¶l�`k`keMY�`keXhql�bdc¼y[cRVfl�akuMc¼cRl�VXW
V6Y�jkudbMl�jPb¼_(akudbmy[c �OcRVfZ l�eMc�� hqj>bMWOc9uMhio�jkl�bMaOenc/ �²Y
+3cft�cfeRz/\¾Y�e �Tc�.OhiyThqZqhqbwv&hibh umudY�_�cfbMhq_�cRu¼akudcf\1akZ/bdY&l�ZqZiY
+
bMWOc+V6Y2�Oc+V6Y�jTuMak_�cfe²l�j��sbMWOc+V6Y2�OcI`kenYa�kaTV6cfembdY@akudc �Th$#/cfencRj�b²unhio�jkl�bMaOeMcRuRzkl�u²ZiY�jOo�l�u²bMWOcfvsl�o�eMcfc+Y�j bMWOc
udcfb�Y�\ºV6Y�jkuMbMl�j�bMumakuMc���h j&bMWOcg`keMY!Y�\{eMcf`kencRudcRj�bMl�bMhqY�jY/ ��U$akVXW�l uMhqbMakl�bMhiY�j@Y!VfVfaOeXu +¼WOcRj&bMWkcgV6Y2�Ocg`keMY2�kakV6cfe
akudcRu�l(uMhio�jkl�bMakeMc¼V6Y�jPbMl�hqjkhqjko �OcRVfZ l�enl�bMhiY�jku¶\¾Y�e¶_(akZibMhi`KZic²l�`k`TZ hqVfl�bMhiY�jku3l�j>�>ZiY�o�hqVfu8/ � � Y(l�VXWkhicft�cEbMWkh u �Tc�.OhRD
yThqZ hibwv�+¶c¼hqjkVfZ a>�Oc +²hqbMW�cRl�VnW x ]] yKhqjkl�eMv�l(udv!_9y[Y�ZkbMl�yTZqc�z&+²WThqVnW�V6Y�j�bMl�h jku3l(ZqhquMb^Y�\*bMWOcgc�.!bdcfeXjkl�ZKjTl�_�cRu
Y�\ S 0�V6Y�jkudbMl�jPbMu9bMWTl�b9Y$VfVfaOe9h jÐbMWOc@`keMY!Y�\¶Y�e hqjPt�l�eXhql�j�b+eMcf`keMcRudcRjPbMl�bMhiY�jku�/]¶Y�jkudbMl�jPbMu(hqjÐbMWOc�hqjPt�l�enh l�j�b
Y�eE`keMY!Y�\�l�eMc�bMWkcRj�encf`keMcRudcRjPbdc�� c�.!bdcfeXjkl�ZqZiv l�uEl�j h j>�Oc�.�hqj�bMWOc�udv$_9y/Y�Z�bMl�yTZic/ 2 WkcRj�bMWkc x ]]�yThqjTl�eMv
hqu¼ZiY�l�Oc��hqj _�cR_�Y�eMvscRl�VnW udv$_+y[Y�Z�hqj bMWOc(udv$_+y[Y�Z*bMl�yKZic9hqu²eMcRudY�Zit�c�� akunhqjOo�bMWOc(eMcRuMh3�kcRj�b²unhio�jkl�bMaOeMc(l�j>�
cRl�VnWV6Y�jkudbMl�jPb²hqu²VnWkl�jOo�c�� bdY�`[Y�hqjPb�h j>bMWOcIeMcRuMhE�OcRj�bmuMhqo�jkl�bMaOeMc/

� Wkc+jOc�.$b²hquMuMakcEbdY�y[c+l�>�OeMcRunudc�� hqumbMWkc+hquMuMakcEY�\ S 0 t�l�eXhql�yTZicRu8/ 2 c9VnWkY�udc+bdY@eMcf`keMcRudcRjPbt�l�enhql�yTZqcRul�u
�Oc�M¶ena�0Mhqj hqj>�ThqV6cRu8/ � Wkl�bE_�cRl�jkuEbMWTl�bIcRl�VnW t�l�enh l�yTZic Y!VfVfakeMeMcRjkV6c�hqj lsVfZqY�udc�� S 0 Y�y10dcRV6b+hqu�encf`keMcRudcRjPbdc��
l�u l�j h j�bdcfo�cfe�+²WOY�uMc&t�l�ZqaOc@h u+bMWOc>j!ak_+y[cfe9Y�\²jOcRudbdc�� l�yTudbdenl�V6bMhqY�jku(y/cfbO+3cfcRj bMWOc@yThqj>�ThqjOo l�yTudbdeXl�V6bMhiY�j
l�j>� bMWOc@l�V6bMakl�Z8Y$VfVfaOeMeMcRjkV6c/ � Wkhqu�eMcf`kencRudcRj�bMl�bMhqY�jÐWkl�uEbMWOc�l�kt�l�jPbMl�o�c&bMWkl�b+b,+¶Y Y�y10dcRV6bMu +²Wkh VnW l�eMc
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D

c�?!akhit�l�ZicRj�b¶WklRt�cEh3�kcRj�bMhqVfl�ZKeMcf`kencRudcRj�bMl�bMhqY�jku8/ � WOc-�khquMl�kt�l�jPbMl�o�cEhqu^bMWkl�bmuMakyTudbMhibMaObMhqY�j�Wkl�u¶bdY bMl"@�c�Vfl�encgY�\
lRt�Y�hE�khqjOo�t�l�enhql�yTZqc�Vfl�`TbMaOeMc/

0�hqjkl�Z Ziv l�yTuMbdenl�V6bMhiY�j l�j�� l�`k`TZ hqVfl�bMhiY�jGl�eMc�eMcf`keMcRudcRjPbdc�� y!vGl bMl�o \¾Y�ZqZiY
+3c�� yPvGl t�l�enhql�yKZic jPaT_+y[cfe
Y�\muMaOykbdcfeX_�u8/ � Wkc�bMl�o�ud`[cRVfhRITcRu +¼WOcfbMWOcfe9hqbIhquIl�j l�`T`TZqhqVfl�bMhiY�j Y�e9l�j l�yTudbdeXl�V6bMhiY�j l�j>�ÐbMWOc&j!ak_+y[cfeIY�\
uMaOyTbdcfen_�u�bMWkl�b�\ÝY�Z ZiY�+ / B j9bMWkc�Vfl�uMcmY�\Tl�j�l�`k`TZqh Vfl�bMhiY�j+bMWkc IKenudb�uMaOykbdcfen_ hqu�bMWOcml�`k`KZqhqVfl�bMhiY�j(WOcRl�(\ÝY�Z ZiY�+¶c��
y!vIl�ZqZ�bMWOc¶l�eMo�ak_�cRjPbMu8/ 0OY�e8l�j+l�yTudbdeXl�V6bMhiY�j+bMWkc3Zql�udb�uMaOykbdcfeX_ hqu*bMWkc�y[Ya�kvgl�j>�9l�ZqZ�bMWkc^`keMcRV6c��kh jOo²uMaOyTbdcfen_�u
l�eMcIbMWkcEbwv!`/cRu²Y�\�bMWkcI`Tl�enl�_�cfbdcfeXu8/
2 c uMbdY�`�WOcfeMc +²hqbMW bMWOc `keMcRudcRjPbMl�bMhiY�j Y�\(bMWOc yTh jkl�eMv eMcf`TeMcRudcRjPbMl�bMhiY�j Y�\ S 0 bdcfen_�ufzEjOY�bMh jOo bMWkl�b

l�ZibMWOY�ako�W bMWOc(eMcf`keMcRuMcRj�bMl�bMhiY�j�bMWkl�b +3c l�eMc9VfakeMeMcRjPbMZivsakuMhqjOo@udcfcR_�u¼bdY@y[cN?!akhibdc9`kenl�V6bMhqVfl�Z�z<+3c Wkl5t�c9Y�jkZqv
c�.$`TZiY�eMc���l+bMhqjPv(`Kl�eMb^Y�\{l+W!aOo�c �OcRunhio�j&ud`Kl�V6c/10�hqo�aOeMc � ! unWOY�+²u�bMWOc¼unhYXfcRu^Y�\[bMWOcRudcgudcRV6bMhiY�jku�\ÝY�e3bMWOc x ]]
yThqjTl�eMv�V6Y�eMencRud`[Y�j>�khqjOo>bdY bMWkc�eMcRudY�aOeXV6c&l�VfV6cRuMu9c�.$l�_�`KZic/ B j Y�aOeIc�.$`[cfenhq_�cRjPbMuL+¶c&WklRt�c@Y�yTudcfeMt�c��ÐbMWkl�b
bMWOc+unhYXfcEY�\�bMWkc+udv$_+y[Y�Z[bMl�yTZicIh jkV6eMcRl�udcRumY�jTZiv@t�cfenv>unZqhio�WPbMZiv�+²hibMW>bMWkc+uMhYXfcEY�\�bMWOcE`kenYPY�\ /
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0

340

SECTION

0�hio�aOeMc � ! , � WOcgZqlRv�Y�akb¶Y�\ºbMWOc x ]] yThqjkl�eMv \¾Y�e�bMWOc¼encRudY�aOenV6c�l�VfV6cRuMu�c�.Ol�_�`TZic/ � Wkc²Y"#{udcfbMuml�eMcEhqj�y!v!bdcRu8/
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B j bMWOc�`keMcft$hiY�aku�udcRV6bMhqY�jkuC+¶c�WTlRt�c �OcRuMV6enhiy[c��Gl `Tl�eMbMhqVfaTZql�e�eMcRl�Zqh XRl�bMhiY�j Y�\�bMWOc x eMY!Y�\ED�]ml�eMeMv$hqjOo ]¶Y2�Oc
V6Y�jkV6cf`kb8/ 2 cmWkl5t�c¶akuMc�� 0�ZiY<va�2DwuMbwv$Zic3t�cfeXhRIKVfl�bMhiY�j(V6Y�j>�khibMhqY�jku*bdY�Vfl�`kbMaOeMc¶`keMY�`[cfeMbMhqcRu*l�y[Y�aObº`kenY�o�enl�_�u�l�j>�
+¶cIeMcf`keMcRuMcRj�bdc��s`TeMYPY�\1umY�\ ITenuMb�D�Y�eA�Ocfem`keMc��ThqVfl�bdcIZiY�o�hqVIh j>bMWOc S Y�o�hqVfl�Z�0Oenl�_�c8+¶Y�eH@ � S 0 �m\ÝY�ebMWkcI`TaOeM`[Y�udc
Y�\mcRl�uMhqjko bMWOcRhie9t�cfenhRIKVfl�bMhqY�jY/ B j bMWkhqu9udcRV6bMhiY�j +3c�l�eMo�aOc�\ÝY�en_&l�ZqZivbMWkl�b9bMWkcRudc@VXWOY�hqV6cRu ZicRl�ÐbdY l uMY�akj>�
bdcRVnWTjkh3?!aOcE\ÝY�e¼cRudbMl�yTZqh uMWkhqjOo(bMWOcIuMl�\¾cfbwvsY�\8akjPbdenakuMbdc��sV6Ya�Oc/ _^t�cRj bMWOY�aOo�WsbMWOc+`keMY!Y�\¾umhqj>bMWThquudcRV6bMhiY�j�l�eMc
udY�_�c8+¼Wkl�bmVfakudbdY�_�hYXfc���bdY�bMWOcg`Tl�eMbMh VfakZql�e�VnWOY�hqV6cRu�+¶cE_�l�OcEl�j>�>udY�_�cfbMh _�cRu¶cft�cRjsbdY�l9`Kl�eMbMhqVfakZql�e�uMl�\¾cfbwv
`[Y�ZqhqV6v�z$bMWkhqumuMcRV6bMhiY�j hqumhqjPbdcRj>�Oc��>bdY�y[cIl�_�Y2�OcRZ[\¾Y�em`keMY<t!hqjko�bMWOcIuMl�\¾cfbwv>Y�\�l�jPv�`Tl�eMbMhqVfakZ l�emeMcRl�ZqhYXRl�bMhiY�j>Y�\
x ]²]-/

� WkcfeMc²l�eMcgudcft�cfenl�Z/hquMuMaOcRu^bdY+y[c �OcRl�ZibF+²hibMW +²WkcRj&V6Y�jkuMhE�OcfenhqjOoEV6Y�eMencRV6bMjOcRuMu¶Y�\ x ]]-/ � WOc ITeXudb�hquMunaOchqu
bMWOcmudY�akj��kjOcRuMu�Y�\TbMWOcmuMl�\¾cfbwv(`[Y�ZqhqV6v/ 2 cuMWOY
+ h j9bMWkc�jkc�.!b8uMaOyKudcRV6bMhiY�j WOY�+GbMWThqu�Vfl�j y[c �OY�jOc¶\¾Y�e8bMWOcmVfl�udc
+²WOcRj bMWkc unl�\Ýcfb�v`[Y�Zqh V6v hqu�c�.$`keMcRuMudc�� l�uEl4c¼] D�o�cRjOcfenl�bdY�e �90�hqo�aOeMc . �¼bdY�o�cfbMWOcfeN+¼hibMW udY�_�c�l�`k`KZqhqVfl�bMhiY�j
ud`[cRVfhRIKV¼`keMY!Y�\ºeXakZicRu��90�hio�aOeMc � ��/ � WOcRj�+3cIV6Y�jTuMh3�Ocfehqj U!cRV6bMhqY�j 2 / � bMWOcIhqunuMaOcgY�\�l�Oc�?!akl�V6v�Y�\�aTuMhqjOo S 0 /
bwv!`[cRVnWOcRVA@!h jOo&l�u²l&_�cRl�jkumY�\�t�l�Zqh3�kl�bMhqjko9`kenYPY�\1umY�\�uMl�\Ýcfb�vs`keMc��kh Vfl�bdcRu8/

� Wkc_�l�h j eMcRunakZib&Y�\9bMWkhqu�udcRV6bMhiY�j hqu � WOcfY�encR_ 2 / } udbMl�bdc�� y[cRZiY
+ / � WOc udbMl�bdcR_�cRjPbsY�\IbMWOc uMl�\¾cfbwv
bMWOcfY�eMcR_ eMcf\¾cfenu¼bdY@bMWkc(l�yTuMbdenl�V6bg_&l�VnWkhqjkc �Oc�I/jOc�� hqjV0�hio�aOeMc � / � Wkc+`TaOen`/Y�uMcEY�\^bMWOc l�yTudbdenl�V6b�_�l�VnWThqjOc
hqu�bdY9`kenY5t$h3�Oc¼l(_�Y2�OcRZk\¾Y�e�ud`[cRVfhi\Ýv$hqjOoEbMWkc²`keMY�`[cfeMbMhqcRu^Y�\ºuMl�\¾cfbwv&`keMc��khqVfl�bdcRu�/ B \[bMWOc�uMl�\¾cfbwv�`[Y�ZqhqV6v �OcRunhio�jOcfe
�OY!cRu9jkY�b9\¾cfcRZ¶bMWOc�jkcfc�� \¾Y�e�l \¾Y�en_�l�Z3`keMY!Y�\mY�\²udY�akj��kjOcRuMu+bMWOcRj bMWkc�l�yTuMbdenl�V6b�_�l�VnWkh jOc@hqu(jOY�b udbdenhqV6bMZqv
eMc�?!akhieMc�� /
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����������� M¶v ]�Y�eMY�ZqZql�eMv 2 / } 2 �1udcfc~U!cRV6bMhiY�j 2 / � � +3c @$jOY
+ bMWkl�b bMWOcfenc c�.$hquMbMu l �Ocfenhqt�l�bMhiY�j . ,Y,
� �2���3# E )�# � E � �"5�7��XzbMWkl�bshqu&bMWOcunl�\Ýcfb�v `keMc��ThqVfl�bdc�hqu@t�l�Zqh3�Y/ b¼Y�+ y!v akuMhqjko � WOcfY�eMcR_ 2 / � �1udcfcÐU!cRV�D
bMhiY�j 2 / } � +3c9hq_�_�c��kh l�bdcRZiv�o�cfb²bMWkc �OcRuMhieMc��>encRuMakZib8/

�
U$h jkV6c�bMWOc>l�yTudbdenl�V6b _�l�VXWkhqjOc@o�cfbMu(uMbMakVH@ +¼WOcRj bMWkcfeMc@hqu9l�j�v t!hiY�Z l�bMhiY�jÐY�\²l bwv!`ThqjOol�uMudcfeMbMhqY�j{z�bMWkhqu

bMWOcfY�eMcR_ `kenY5t$h3�OcRugl�j�l�yTuMY�ZqaObdc(o�akl�enl�jPbdcfc(bMWTl�bgl�V6cfeMbMhRITc���`keMY�o�eXl�_ +²h ZqZ*jOY�b�WklRt�c�uMaTVnW�t!hiY�Z l�bMhiY�jkufz[l�u
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hqj ��D H l�j>��hibMu²ZqcRjOo�bMW ��D
	 / � Wkhqu�IKZqbdcfe²l�VfV6cf`kbMugY�jkZiv � ] x `Tl�VH@�cfbMu �OcRuMbMhqjOc��s\¾Y�e¼bMWkc � cRZ jOcfb¼l�`k`KZqhqVfl�bMhiY�j
� � ] x `[Y�eMb � ��� ��/

`keMY<t!hE�OcRubMWOc(Y�`k`[Y�eMbMakjThibwv�bdY@`[cfeM\¾Y�en_ Y�`kbMhq_�hYXRl�bMhqY�jkubMWkl�b�l�eMc �kh$(@VfakZqbmbdY@Y�ykbMl�h j \¾eMY�_ l�j Y�`kbMh _�hYXRhqjOo
V6Y�_�`Th Zicfe�/ � WOc&hq_�`[Y�eMbMl�jPbI`[Y�hqjPbIhquEbMWkl�b9bMWOcRudc@Y�`kbMhq_�hYXRl�bMhqY�jkuIl�eMc�jOY�b+l�j hq_�`[c��khq_�cRjPb�bdY o�cRjOcfeXl�bMhiY�j
l�j>� t�l�Zqh3�kl�bMhqY�j�Y�\¶uMl�\¾cfbwv `keMY!Y�\¾u�/ �¼cfeMc�l�eMc�l>\Ýc8+ Y�`TbMhq_�hYXRl�bMhiY�jTu�bMWkl�bL+3c�h jkV6Y�eM`[Y�enl�bdc�� hqjY�aOeE`Tl�VA@�cfb
IKZibdcfeXu�,

� � WOcjPaT_+y[cfe8Y�\[_�cR_�Y�eMv(Y�`[cfenl�bMhiY�jku^h u8_�hqjkhq_&hYXfc��(yPv akuMhqjko¼bMWOc � _�] | Zi`TWkl$� 2 D�yThib^ZqY�l��\ÝY�Z ZiY�+¶c��
y!v>yPv!bdcIc�.$bdenl�V6bMhiY�jY/

� � WOc � ] x `[Y�eMb�j!ak_9y/cfe¶Vfl�j&y[c\¾Y�akj>�&l�b3`Tl�VA@�cfb�Y"#[udcfb'� � } 2"! 4� }R� � � 2 � } �!zK+²WOcfenc � } 2"! 4 �kcRjOY�bdcRu
bMWkc�y!v!bdc>l�b Y"#{udcfb } 2 / B \¼ZiY�l�khqjOoH� 2 yThibMu(l�b lbMhq_�c&Y�jGlZqhibdbMZic�D�cRj>�Thql�j _�l�VXWkhqjOc�z8bMWkc�\¾Y�en_(akZql
y[cRV6Y�_�cRu � � � � .&! HKJ�� 2O. � � ����� � � }R� � � 2 � } �a/ 2 hibMW�\¾aOenbMWOcfe¼uMh _�`TZqhRI/Vfl�bMhiY�j4+3c(eMc��kaTV6c+bMWkhqu²bdY
� � � .&! HKJ�� 2 �1� � � ! �i� } �!z>+²WThqVnWshquc�.$l�V6bMZivsWOY
+ +¶c+V6Ya�kc��G0�hqZibdcfe 2 /

| \Ýbdcfe +¶c +²enhibdc9l@`Tl�VA@�cfb I/ZibdcfeRz/Y�aOe¼`TeMY�bdY�bwv!`[c(l�uMuMcR_+yTZqcfe¼`kenYa�kaTV6cRu²hibMuguMl�\¾cfbwv `TeMc��khqVfl�bdc akuMhqjko�bMWOc
t�cfenhRI/Vfl�bMhiY�j2DwV6Y�j>�khqbMhiY�j@_�cfbMWOYa�>`TeMcRudcRjPbdc��shqj>U$cRV6bMhiY�j � l�j>�>bMWOc�`keMcRV6Y�j>�ThibMhiY�j�uMWOY�+ y[cf\¾Y�eMc/ � WOcEuMl�\¾cfbwv
`keMc��ThqVfl�bdc¶h uºbMWOcRj(`kenY5t�c���akuMh jOo¼l¼bMWOcfY�eMcR_ `kenY5t�cfe�/ 2 cmVfaOeMeMcRjPbMZiv+aTudc3Y�ake�Y
+²j bMWOcfY�eMcR_�`keMY<t�cfeRz]+²WThqVnW(hqu
l�k_�hqbdbdc��kZiv+lgbdY5v/ 2 WOcRj�hib�o�cfbMu^uMbMakVH@/z�hib�eMc�?!akhieMcRu�hqjPbdcfeMt�cRjPbMhiY�j \ÝenY�_ bMWOc�`keMY�o�enl�_�_�cfeRz�_�l�hqjkZqvEbdYIZicRl�enj
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`Tl�VA@�cfb IKZibdcfeXu8/
2 hibMW Y�aOe�`kenh _�hibMhit�c9bMWOcfY�eMcR_�D�`kenY5t�cfe +¶c�Vfl�j o�cRjOcfenl�bdc�uMl�\¾cfbwv`keMY!Y�\1u�\ÝY�e�`Tl�VA@�cfbLIKZibdcfenu�hqj l�y[Y�aOb �
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2 cg_�cRl�uMaOeMc��&bMWOc²l5t�cfenl�o�c�`/cfeHD�`Tl�VH@�cfb3enakj bMhq_�c²Y�\/bMWkc\ÝY�ake x ]²] `Tl�VH@�cfb IKZibdcfeXu^l�j>��Y�\[\1akjkV6bMhiY�jkl�Z Ziv
c�?!akhit�l�ZicRj�b IKZibdcfenuIh _�`TZicR_�cRjPbdc��ÐakunhqjOo l�ZibdcfenjTl�bMhit�c@l�`k`TeMY�l�VnWOcRu,9bMWOc�MU � x l�VH@�cfb 0�hqZibdcfe9l�eXVnWkhibdcRV6bMakeMc�z
U!Y�\¾b,+�l�eMcV0Tl�akZib B udY�Zql�bMhiY�j l�j>� `kenY�o�enl�_�_�hqjko h jGbMWOc uMl�\¾c uMakyTudcfb�Y�\Ep Y2�kakZ lPD � / B j Y�aOe�c�.$`[cfenhq_�cRjPbMu
+²hibMW p Y2�kakZqlPD � `Tl�VH@�cfb IKZibdcfeXuL+3c�akudc�bMWkcCc B _ 2 c�.$bdcRjkuMhqY�j �  ! \ÝY�e9`/Y�h j�bdcfe�Dwunl�\Ýc&Vfl�uMbMhqjOoK/ � WOc�encRuMakZib
Y�\¶bMWOc�_�cRl�uMaOeMcR_�cRj�bMuIl�enc unWOY�+²j h jQ0�hio�akeMc � �a/�0keMY�_ l>`[cfe�D�`Tl�VH@�cfb9Zql�bdcRjkV6v`/Y�h j�bgY�\�t$hic8+Iz{bMWOc x ]]
`Tl�VA@�cfbFIKZqbdcfenu8Y�aObd`[cfeM\¾Y�en_ IKZibdcfeXu1�Ocft�cRZiY�`[c��&aTuMhqjOoEl�jPv(Y�bMWkcfe3V6Y�jkuMhE�OcfeMc���l�`k`TeMY�l�VnWY/ �¼Y�+¶cft�cfeRz$bMWOc x ]]
_�cfbMWOY2� WTl�u+l uMbMl�eMbMaO` V6Y�uMb9uMhio�jThRIKVfl�jPbMZiv�Zql�eno�cfe+bMWkl�j bMWOc�Y�bMWOcfe l�`k`kenY�l�VnWOcRu8/ � WThquEV6Y�udb hquEbMWOc@`keMY!Y�\
t�l�Zqh3�kl�bMhiY�j@bMhq_�c�z2+²WThqVnW>hqu¶`keMcRuMcRj�bdc��>hqj � l�yTZic } bdY�o�cfbMWkcfe +²hibMW@bMWOc x ]²] yKhqjkl�eMv�uMh Xfcg\¾Y�eml�ZqZ/\ÝY�ake I/Zibdcfenu
l�j>�s_�lP.Ohq_(ak_ WOcRl�` uM`Tl�V6cIakudc��>\¾Y�et�l�Zqh3�kl�bMhiY�j / � WOcE_�lP.$h _9ak_ �kcf`kbMW>Y�\�bMWkc+udbMl�VH@;�kakenhqjOo(t�l�Z h3�kl�bMhiY�j
+�l�u²akj>�kcfe 2 	 yPv!bdcRu8/

� cRud`Thqbdc¼bMWOcgeMcRZql�bMhqt�cRZiv�Wkhio�W@t�l�Z h3�kl�bMhiY�j@V6Y�udbfzObMWOcgenakj2D�bMhq_�cy[cRjOc�ITbMu3Y�\ x ]] `Tl�VA@�cfb�IKZibdcfenu¶l�eMc�Zql�eMo�c
cRjOY�aOo�W bdY�l�_�Y�enbMhYXfc&bMWOc�udbMl�eMbMaO` V6Y�udb9l�\¾bdcfe(`keMY$V6cRuMuMhqjOo l eMcRl�udY�jkl�yKZic&j!ak_+y[cfeIY�\m`Kl�VH@�cfbMu8/G0�hio�aOenc � �
uMWOY
+²u�bMWkc Y5t�cfenl�Z ZenakjTjkhqjOo bMhq_�c�zmhqjTVfZqa>�khqjko�udbMl�eMbMak` V6Y�udbfzl�u@lÐ\1akjkV6bMhiY�jGY�\�bMWOc�jPak_9y[cfe�Y�\�`Tl�VH@�cfbMu
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`Tl�VA@�cfbMu +²WkcRjsV6Y�_�`Tl�eMc��sbdY&bMWOc M x 0 t�cfenuMhiY�j Y�\�bMWOc I/ZibdcfeRzkl�\¾bdcfe .�� !F! `Tl�VA@�cfbMu +¼WOcRjsV6Y�_�`Tl�eMc�� bdY�bMWOc
p�Ya�kaTZqlPD � t�cfenuMhiY�j l�j>� l�\¾bdcfe ��� z !F!F! `Tl�VA@�cfbMuL+²WOcRj V6Y�_�`Tl�enc�� bdY�bMWkc�UK0 B `Tl�VH@�cfb IKZibdcfe�/ b¼Y�bdc�bMWkl�bEl�b
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� l�yTZqc } , x eMY!Y�\�uMhYXfcIl�j>�st�l�Zqh3�Tl�bMhiY�j>V6Y�udb²\¾Y�e x ]²] `Tl�VH@�cfb IKZibdcfenu�/

bMWOc bMhq_�c +¶c�V6Y�ZqZicRV6bdc�� bMWOc `Tl�VA@�cfbEbdenl�V6c�akudc��\¾Y�eEbMWOc c�.!`[cfenhq_�cRj�bMu +3c�V6Y�aTj�bdc�� l�y[Y�aOb }�!F!F! _^bMWkcfenjOcfb
`Tl�VA@�cfbMu²`[cfe²udcRV6Y�j��sY�jsbMWOc+l5t�cfenl�o�c/

0

5

10

15

20

0 5 10 15 20 25 30 35 40 45 50

m
s

thousands of packets

BPF
M3-VIEW

SFI
PCC

0�hio�aOeMc � �[,mU!bMl�eMbMaO` V6Y�udbgl�_�Y�eMbMhYXRl�bMhqY�js\ÝY�e 0�h Zibdcfe 2 /

2 cE`kenY!V6cfc���jOY�+ bdY �OcRunV6enhiy[c²hqj�_�Y�eMc �OcfbMl�hqZ/cRl�VnWsV6Y�jTuMh3�OcfeMc���l�`k`kenY�l�VnW>\¾Y!VfakunhqjOo+Y�j>WOY
+ hib3encRZql�bdcRu
bdY x ]] \¾eMY�_~bMWOc+uMl�\¾cfbwvs`[Y�hqjPb�Y�\�t!hic8++z$l�j�� WOY�+ +3cIuMcfb²aO` bMWOcE`[cfeM\¾Y�en_�l�jTV6cI_�cRl�uMaOeMcR_�cRj�bMu8/

� Wkc²udbMl�j>�kl�e���+�lRv�bdY9cRjkuMaOeMc¼uMl�\Ýc¼c�.!cRVfakbMhiY�j&Y�\{`Kl�VH@�cfb IKZibdcfenu�hqu^bdY hqjPbdcfeM`keMcfb^bMWkc IKZibdcfe3l�j>��`[cfeM\¾Y�en_
c�.$bdcRjkuMhit�c�eXakj2D�bMhq_�c VnWkcRVH@$u8/ � WThqu�l�`k`keMY�l�VXWÐhqu�y[cRudbEc�.$cR_�`TZqhRIKc���y!vbMWOc�MU � x l�VH@�cfb�0�h ZibdcfeIl�enVnWThibdcRV�D
bMaOeMc � }R�"! zKV6Y�_&_�Y�jkZiv>eMcf\¾cfeMeMc�� bdY�l�u-M x 0 / B j bMWOc M x 0 l�`k`TeMY�l�VnW�bMWOc I/Zibdcfe¼hqucRjkV6Ya�kc���hqj l�eMcRudbdeXhqV6bdc��
l�VfVfak_(akZql�bdY�e�D�yKl�udc���Z l�jOo�akl�o�c/ | VfV6Y�eA�ThqjOo�bdY@bMWOcNM x 0 uMcR_�l�j�bMh VfufzKl�I/Zibdcfe²bMWkl�b¼l�bdbdcR_�`kbMu¼bdY&eMcRl� Y�aOb�D
uMh3�kcEbMWOc+`Tl�VA@�cfb�Y�e²bMWOc(uMV6enl�bMVnW _�cR_�Y�eMv�zTY�e¼bdY +eXhibdcEY�aObMuMh3�kcIbMWOc9unV6enl�bMVnW _�cR_�Y�env�zKhqumbdcfeX_�hqjkl�bdc��l�j>�
bMWOcI`Kl�VH@�cfb²enc 0	cRV6bdc��Y/

� Wkc4M x 0 hqj�bdcfen`keMcfbdcfe�_�l"@�cRu�l unhq_�`TZic>udbMl�bMhqVsVXWOcRVH@ Y�\gbMWOcs`Tl�VA@�cfb�IKZibdcfe�V6Y2�OcsbdYÐt�cfenhq\Ýv bMWkl�b�l�ZqZ
hqjkuMbdenakV6bMhiY�j>V6Y2�OcRul�eMcEt�l�Zqh3�>l�j>�sl�ZqZ[yTenl�jkVnWkcRuml�eMcE\ÝY�eA+¶l�eA�sl�j��;+²hibMWkh j@V6Y2�OcIZqhq_&hibMu8/ 2 c+_�cRl�uMaOenc��>bMWkhqu
Y�jOc�D�bMhq_�c+Y5t�cfeXWOcRl�bdY@y[c9l&\Ýc8+ _�hqV6enY�udcRV6Y�j>�kufz<+²WkhqVXW hqu¼jOcfo�Zqhio�hiyKZic/ M x 0G`Tl�VA@�cfb I/Zibdcfenufz/WOY�+¶cft�cfeRz{l�eMc
l�y[Y�aOb }�! bMh _�cRu uMZiY�+¶cfe bMWkl�j Y�aOe x ]] IKZibdcfeXu8/ B j bMWOc x ]] l�`k`kenY�l�VnW l�ZqZ¶VnWOcRVA@!u�l�enc>_�Y5t�c�� bdY bMWOc
t�l�Zqh3�kl�bMhiY�jsuMbMl�o�c�zKl�ZqZiY
+²hqjOo \¾Y�e²_(akVnWs\1l�udbdcfe¼c�.!cRVfaObMhqY�jY/

B jsY�eA�Ocfe¼bdY@V6Y�ZqZqcRV6b �kl�bMl�\¾Y�e²bMWkcNM x 0G`Tl�VA@�cfb I/ZibdcfenufzK+¶c+c�.$bdenl�V6bdc���bMWOcNM x 0 h j�bdcfeM`TeMcfbdcfe²l�ughq_�`TZic�D
_�cRjPbdc�� y!v@bMWkc ^ U20 � } @�cfenjOcRZºl�j>� V6Y�_�`Th Zic��shibl�ul�aTudcfe²ZqhiyTenl�eMv/

B b¶h u�`[Y�uMuMhqyTZic�z�Y�\�V6Y�aOenudc�z$bdY cRZqhq_�h jkl�bdc²bMWOc�jOcfc���\¾Y�e�h j�bdcfeM`TeMcfbMl�bMhiY�jY/�0OY�emc�.Ol�_�`TZic�za+¶c�V6Y�aTZ3�&encf`TZql�V6c
bMWOc>`Tl�VA@�cfb�D IKZibdcfe@h j�bdcfeM`TeMcfbdcfe +²hibMW l V6Y�_�`ThqZqcfe�/ � Wkh u9l�`k`TeMY�l�VnW h u9bMl"@�cRj yPv udcft�cfenl�ZmeMcRuMcRl�enVnWOcfeXu � }�! z
��� ! / � WOc�`keMY�yTZicR_ WOcfeMc hqu@bMWOcuMbMl�eMbMaO` V6Y�udbsl�j>� V6Y�_�`TZic�.Ohibwv Y�\9V6Y�_�`ThqZql�bMhqY�j{z�cRud`[cRVfhql�ZqZivGhi\IudcfeXhiY�aku
Y�`kbMhq_&hYXRl�bMhiY�jkuml�eMc+`/cfen\ÝY�en_�c��Y/

2k}



| jOY�bMWOcfe l�`k`TeMY�l�VnW bdYGuMl�\¾cÐV6Y2�Oc c�.!cRVfaObMhqY�j hqu U!Y�\¾b,+�l�eMc 0kl�akZib B udY�Zql�bMhiY�j ��UK0 B � �Ä��2�! /~UK0 B hqu>l�j
hqjOc�.$`[cRjkuMhit�c _�cfbMWOY2� \¾Y�e `Tl�enunhqjOo yThqjkl�eXhicRusl�j>� hqjkuMcfeMbMhqjOo enakjKD�bMhq_�c VnWOcRVA@!u�Y�j _�cR_�Y�eMv Y�`[cfenl�bMhqY�jku8/
� WOcfenc+l�eMc+_�l�jPv��KlRt�Y�eXu²Y�\3U20 B �Ocf`[cRj>�khqjko(Y�j bMWOcN�OcRunhieMc�� Zicft�cRZºY�\8_�cR_�Y�eMvsuMl�\¾cfbwv/ B \�bMWkc+cRjPbMhieMc+V6Y2�Oc
enakjTu�hqj(lguMhqjOo�Zic3`keMY�bdcRV6bMhiY�j �kY�_�l�hqj +²WOY�udc�uMhYXfcmhqu�lg`/Y
+3cfe�Y�\ � z�l�j>� hi\OY�jkZivI_�cR_�Y�eMvN+eXhibdcRu�l�enc�VXWOcRVH@�c��*z
bMWOcRj&bMWOcenakjKD�bMhq_�cmV6Y�udb�Y�\ºU20 B hqu8eMcRZ l�bMhit�cRZiv uM_�l�ZqZ / B \�zPY�j�bMWOcY�bMWOcfe¶Wkl�j>�{z�bMWOc²akjPbdenakudbdc��&V6Ya�Oc¼hqj�bdcfeXl�V6bMu
\¾eMc�?PakcRj�bMZiv4+²hqbMW bMWOc V6Ya�kc9V6Y�jkuMaT_�cfe¼Y�egY�bMWOcfeEakjPbdenakudbdc���V6Y�_�`[Y�jOcRjPbMu²eMcRunh3�khqjOo�h j �kh$#[cfeMcRjPb²`kenY�bdcRV6bMhiY�j
�OY�_�l�h jkuIl�j>� bMWkc�eMcRl�ÐY�`[cfenl�bMhqY�jkuI_(akudbEy[c&VnWkcRVH@�c�� l�ZqudYOz�bMWOc�Y5t�cfeXWOcRl� Y�\�bMWOc&enakj2D�bMhq_�c VXWOcRVH@$u Vfl�j
l�_�Y�akjPbmbdY � ! � �Ä��2�! / | _�Y�eMcEudcfeXhiY�aku �khqunl�Ot�l�jPbMl�o�cEY�\�UK0 B hqu¶bMWkl�bhibmVfl�jsY�jkZqv�cRjkuMaOenc�_�cR_�Y�eMv@unl�\Ýcfb�v/
2 c&y[cRZqhqcft�c�bMWkl�bIbMWkhqu+Zicft�cRZ^Y�\muMl�\¾cfbwvÐhquEjkY�bIcRjOY�aOo�W hqj o�cRjOcfenl�Z�z�l�j>� bMWTl�b9hibIhqu+hq_�`[Y�eMbMl�jPbEbdY y[c�l�yTZic
bdY VXWOcRVH@ l�yKudbdenl�V6bMhiY�j y/Y�aTj>�kl�enhicRu l�j>� eMcf`keMcRuMcRj�bMl�bMhiY�j hqjPt�l�enh l�j�bMufz¶l�u@unWOY�+²j yPv bMWOc encRudY�aOenV6c l�VfV6cRunu
c�.Ol�_�`TZicIhqj U$cRV6bMhiY�j � /

B j Y�eA�kcfe@bdY l�VfV6Y�_�_�Y2�kl�bdc U20 B \¾Y�e�`Tl�VH@�cfb�IKZibdcfeXufz +¶c l�ZqZiY�+¶c�� uMY�_�cV6Y�jTV6cRuMuMhiY�jku&bdY bMWkc `Tl�VA@�cfb
IKZibdcfe�udcR_&l�j�bMhqVfu�/J0OY�e�c�.Ol�_�`TZic�z1+¶csl�uMuMak_�c�� bMWTl�b(bMWkc�@�cfeXjOcRZ�l�ZqZiY$Vfl�bdcRu bMWOc>`Tl�VH@�cfbMu&Y�j l � ! 2O. D�y!vPbdc
y[Y�akj>�kl�env/60kakeMbMWOcfen_�Y�enc�zF+¶c l�uMuMak_�csbMWTl�b�bMWOc4IKZibdcfe�Vfl�j uMl�\ÝcRZqv l�VfV6cRuMu&bMWOcscRj�bMhqeMc udcfo�_�cRjPb�Y�\ � ! 2O.
y!vPbdcRufz¼hqj>�Ocf`[cRj>�OcRjPbMZiv Y�\IbMWOc`Tl�VH@�cfbsuMh Xfc/ b¼Y�bdc bMWkl�b@bMWkcQM x 0 `Tl�VH@�cfb�IKZqbdcfe�udcR_&l�j�bMhqVfuRz +²WkhqVXW +¶c
\¾Y�ZqZiY�+¶c�� \¾Y�eIl�ZqZ�Y�bMWOcfeEc�.$`/cfeXhq_�cRjPbMufz*ud`[cRVfhRITcRugbMWkl�bIl�IKZqbdcfeIuMWOY�akZ3��y[c bdcfen_�hqjkl�bdc�� hq\3hib�bdenhicRugbdY l�VfV6cRunu
y[cfv�Y�j>�bMWOc `Tl�VH@�cfbEy[Y�akj��kl�eMv/ � Wkhqug_�cRl�jkugbMWkl�bIuMY�_�c�+3Y�eH@$hqjOo@`Tl�VH@�cfb IKZibdcfenughqjbMWOc M x 0 udcR_�l�jPbMhqVfu
+²hqZ Z/jkY�bmy/cRWTlRt�c+l�u²c�.!`[cRV6bdc�� h j>bMWOc9U20 B uMcR_�l�j�bMh Vfu\¾Y�e`Tl�VH@�cfb IKZibdcfenuRzkl�j>�st$hqV6c�D�t�cfenuMl2/

^ jkc(V6Y�_�_�Y�jV+�lRv�Y�\^`[cfeM\¾Y�en_�hqjOo>U20 B hqu¼l�b�bMWOc V6Y2�Oc9`TeMYa�TakV6cfegunhibdc�z/aTuMakl�ZqZivsl�ug`Tl�eMbgY�\^bMWOc V6Y2�Oc�D
o�cRjOcfenl�bMhqY�j `TWkl�udcshqj l V6Y�_�`ThqZqcfe�/ B j bMWThqu Vfl�udc�z�bMWOc V6Y2�OcsV6Y�jkuMaT_�cfe `/cfen\ÝY�en_&u(l ZiY�l�KD�bMhq_�csVnWOcRVA@!h jOo
bMWkl�bEU20 B +�l�u �kY�jOc+V6Y�eMeMcRV6bMZqv/ � Wkc+ZiY�l�2D�bMhq_�c(U20 B t�l�Zqh3�Tl�bdY�e¼hqumencf`/Y�enbdc��kZiv@unhq_�`TZicIhq\�hib_(akudb �OcRl�Z*Y�jkZqv
+²hibMW&yThqjkl�eXhicRu8\¾Y�eF+²Wkh VnW�eXakj2D�bMhq_�c¼VnWOcRVA@!u�Wkl5t�cgy[cfcRj@hqjkudcfeMbdc��&Y�j&cft�cfenv�`[Y�bdcRj�bMhql�Z Ziv �Tl�jOo�cfeMY�aku¶_�cR_�Y�eMv
Y�`[cfenl�bMhiY�j �Ä��2�! / ^ j bMWOcIY�bMWkcfegWkl�j��{zkhqjsbMWOc(Vfl�udcN+¼WOcfeMcIbMWOc+t�l�ZqhE�kl�bdY�e²_(akudb¼l�VfV6cf`Tb²yThqjTl�enhicRu�\¾Y�e +²Wkh VnW
bMWOc�j!ak_9y/cfe�Y�\¶enakj2D�bMh _�c(VXWOcRVH@$u+WTl�u�y/cfcRj Y�`TbMhq_�hYXfc��bMWOeMY�ako�W `keMY�o�enl�_ l�jkl�Zqv!uMh ufz{bMWOc t�l�Z h3�kl�bdY�eIhibMudcRZq\
Wkl�u�bdY eMc��OY bMWOc�l�jkl�Ziv$uMhqu bMWkl�b&Zqc��GbdYÐbMWOc Y�`TbMhq_�hYXRl�bMhiY�j / � Wkhqu�_�cRl�jTu&lÐ_�Y�enc V6Y�_�`TZic�.Gl�j>� unZiY�+¶cfe
t�l�Zqh3�kl�bMhiY�j*z$l�j�� hqj>\1l�V6b²uMakVXW l�j�U20 B t�l�ZqhE�kl�bdY�e �OY!cRujOY�b`TeMcRudcRjPbMZiv&c�.Ohqudb8/
2 cIhqjTudcfeMbdc���enakj2D�bMh _�c¼VXWOcRVH@$um\¾Y�embMWOcE_�cR_�Y�eMv�Y�`[cfenl�bMhqY�jku�hqj�bMWOcEl�uMudcR_9yTZiv&Zql�jko�akl�o�c�`Tl�VH@�cfb I/Zibdcfenu

hq_�`KZicR_�cRjPbdc�� \¾Y�e�bMWOc x ]] c�.$`[cfenhq_�cRjPb8/ � Wkh u+`kenY!V6cRuMu�Vfl�j y[c4�OY�jOc>y!v l uMhq_�`KZic@l�j>� cRl�udv&D�bdY"D�bdenakuMb
hq_�`KZicR_�cRjPbMl�bMhiY�j Y�\�U20 B / B j Y�aOe c�.$`[cfenhq_�cRjPbMufz x ]²] `Kl�VH@�cfb IKZqbdcfenu(enakj l�y/Y�akb ��� � \1l�udbdcfe�bMWTl�jGUK0 B
IKZibdcfeXu8/

| u�`Tl�eMb�Y�\kY�aOe�U20 B c�.!`[cfenh _�cRj�bfz"+¶c�`keMY2�kakV6c��+unl�\Ýcfb�v+`keMY!Y�\1u�l�bdbdcRudbMh jOo�bMWkl�b�bMWOc3encRuMakZibMhqjkogU20 B `Tl�VA@�cfb
IKZibdcfemyKhqjkl�enhicRu¶l�eMcIuMl�\¾cL+²hibMW>encRud`[cRV6bmbdY�bMWOcE`Tl�VH@�cfb IKZibdcfemuMl�\¾cfbwv>`[Y�ZqhqV6v/ 2 cIl�VXWkhicft�cIbMWOcIunl�_�cEc #/cRV6bgl�u
l�j U20 B ZiY�l�2D�bMhq_�c+t�l�Zqh3�kl�bdY�egyTaOb²aTuMhqjOo�bMWkc(akjThit�cfenuMl�Zºbwv!`/cRVXWOcRVH@$hqjOosl�Zio�Y�eXhibMWk_ l�j���l@\Ýc8+ l�`k`TZ hqVfl�bMhiY�j2D
�Ocf`[cRj>�OcRjPb²`TeMYPY�\8eXakZicRu8/ � WOc(`keMcRV6Y�j>�khqbMhiY�j \¾Y�e�bMWkhquc�.$`[cfenhq_�cRjPb�uMlRv$ugbMWkl�bEhib¼hquguMl�\¾c bdY@eMcRl�\¾eMY�_ l�j�v
l�Zqhio�jkc��l���OeMcRuMugbMWkl�bIhqu�hqjbMWOc�uMl�_�c � ! 2O. D�yPv!bdc@udcfo�_�cRj�bL+²hqbMW�bMWkc(`Kl�VH@�cfb9uMbMl�eMbEl�>�OeMcRuMu�/ x eMY!Y�\3unhYXfcRu
l�j>�st�l�Zqh3�Tl�bMhiY�j�bMhq_�cRul�eMc+t�cfeMvsuMhq_�hqZ l�e¶bdY&bMWOY�udcI\¾Y�e`TZql�h j x ]] `Tl�VA@�cfbMu8/

| jOY�bMWOcfeIl�`k`TeMY�l�VnW bdY uMl�\¾c�V6Ya�kc h u¼bdYsakuMc l�b�vP`[c�DwuMl�\¾c�`keMY�o�enl�_&_�hqjOo�Zql�jOo�akl�o�c/ � Wkhqugl�`k`keMY�l�VXW hqu
bMl"@�cRj y!v+bMWOcU x1B bGc�.$bdcRjkuMhiyKZic�Y�`[cfenl�bMhqjkogudv$udbdcR_ � } ! z�l�j>�(bMWOc�Zql�jOo�aTl�o�c�aTudc�� hqu�p�Y2�kakZqlPD ��� } � ! c�.!bdcRj��Oc��
+²hibMW>`[Y�hqjPbdcfe�DwuMl�\¾cIVfl�udbMhqjko � c B _ 2 ��//U xFB b�l�ZqZiY
+²ul�`k`KZqhqVfl�bMhiY�jku¶bdY&h jkudbMl�ZqZ/c�.$bdcRjkuMhiY�jku²hqj>bMWOc @�cfenjkcRZ{yTaOb
Y�jkZivshi\�bMWOcfv l�encN+enhqbdbdcRj hqjsbMWkc9uMl�\¾c9uMakyTudcfb²Y�\^p�Y2�kakZqlPD � / � WOc9c�.!bdcRjTuMhiY�jku¼l�eMc9V6Y�_�`KhqZic�� y!vsl�bdenaTudbdc��
V6Y�_�`Th Zicfe+l�j>� bMWOc�eMcRuMaTZibMhqjOosc�.$cRVfaObMl�yTZic�V6Ya�kc@hquEbMWkcRjÐy[cRZqhicft�c�� bdY�y[c&uMl�\¾c �1l�b ZicRl�udb+l�VfV6Y�eA�ThqjOo bdY�bMWOc
p�Ya�kaTZqlPD � _�Y2�OcRZTY�\*uMl�\Ýcfb�v���/ b²Y�bdcgbMWkl�b�uMakVXW&c�.$bdcRjkuMhiY�jTuF+eXhibdbdcRj&hqj@p Y2�kakZ lPD � l�eMc�hqjPbdenhqjkuMh Vfl�ZqZiv+uMl�\¾c�zOl�u
l�jPv�Y�jOc +²WOY+y[cRZqhqcft�cRu3hqj&bMWOc�uMl�\Ýcfb�v&Y�\*p�Ya�TakZqlPD � Vfl�j�VXWOcRVH@@bMWOcRhie¶V6Y�_�`TZqhql�jTV6c +²hibMW�p�Ya�kaTZqlPD � udv$jPbMl�V6bMhqV
l�j>�sb�vP`KhqjOo�enakZqcRu8/
2 c�y[cRZqhqcft�c(bMWTl�bIcRjkV6Y2�khqjOo4@�cfenjOcRZ�c�.$bdcRjkuMhqY�jkuIl�u x ]] yThqjkl�eXhicRu�hqjkudbdcRl� Y�\�p Y2�kakZ lPD � udY�aOenV6c�V6Y2�Oc

Vfl�j `keMY<t!hE�Oc(h _�`[Y�eMbMl�j�bgy[cRjOc�ITbMu8/ ^ jOc�uMakVnWy[cRjOc�ITb�hqugbMWOc�hqjkV6encRl�udc�� �Tc�.$hqyThqZqhib�v>\ÝY�eEc�.$bdcRjkuMhiY�jQ+eXhibdcfenu
y[cRVfl�akudcEl�jPv@jkl�bMhit�cEV6Y2�Ocgc�.!bdcRjkunhiY�jsVfl�j>y[cgl�VfV6cf`kbdc��*zkhqj>�Ocf`[cRj>�OcRjPb�Y�\ºbMWOc�Y�enhio�hqjkl�Z/udY�aOeXV6c�Z l�jOo�akl�o�c�Y�e

2��



cft�cRj bMWOc�V6Y�_�`Th ZicfeEakudc��{z{l�uEZiY�jOo>l�uEl�t�l�Z h3��unl�\Ýcfb�v�`kenYPY�\�l�VfV6Y�_�`Tl�jkhicRuEhib8/ | jOY�bMWkcfeE`/Y�bdcRjPbMhql�Z�y[cRjOc�ITb
hqu²Y5t�cfenV6Y�_�h jOo>bMWOc(Z hq_�hibMl�bMhiY�jTumY�\8bMWOc p Y2�kakZqlPD � uMl�\¾cfbwv _�Y2�OcRZ6,�bMWOc x ]²] uMl�\¾cfbwv�`keMY!Y�\�unWOY�akZ3� y/c9l�yTZic
bdY�c�.$`keMcRuMu`keMY�`[cfeMbMhicRumuMaTVnW l�u �khquMVfhi`KZqhqjOc��@akudcIY�\�ZiY$VH@$uY�e²l�eMeXlRv>y[Y�akj>�ku�V6Y�_�`TZ hql�jkV6cL+²hibMWsjkY&jOcfc��s\¾Y�e
enakjKD�bMhq_�cEVnWOcRVA@!u�/
2 c�+eMY�bdc�bMWOc&\¾Y�aOe9`Tl�VH@�cfb IKZibdcfeXu+hqj bMWkc@uMl�\¾c�unaOyTudcfbIY�\p�Y2�kakZqlPD � l�j>� V6Y�_�`KhqZic�� bMWOcR_ +²hibMW bMWOc

t�cfenuMhqY�j � / � Y�\3bMWOc � _¶] U1*] V6Y�_�`ThqZqcfe¼c�.$bdcRj>�Oc�� +²hqbMW bMWOc�c B _ 2 Y�`[cfenl�bMhiY�j �Ä��� ! /Nc B _ 2 hqu�akudc��bdY
uMl�\¾cRZiv�Vfl�uMbIbMWOc�`Tl�VA@�cfbLIKZibdcfeEbdY l�jÐl�enenlRvY�\¶l�Z hio�jOc�� � 2 D�yThibL+¶Y�eA�kuEl�ZqZqY�+²hqjko@\¾c8+3cfe9_�cR_�Y�eMv�Y�`/cfeXl�bMhiY�j
\¾Y�egl�VfV6cRuMunhqjOo&`Kl�VH@�cfb-ITcRZ3�ku�/ B j V6Y�jPbdenl�udbfz{hqjs`KZql�hqj p�Ya�TakZqlPD � bMWOc9`Tl�VH@�cfb-ITcRZE�ku_(akudb²y[c+ZqY�l�Oc�� l&yPv!bdc
l�bEl&bMh _�c�z{l�j>��l�uMl�\¾cfbwvy[Y�akj>�kuVXWOcRVH@ hqu¼`[cfeM\ÝY�eX_�c�� \¾Y�e�cRl�VnW uMakVXWY�`/cfeXl�bMhiY�jY/ � WOc9V6Y�_�`ThqZicfegbdenhicRu¼bdY
cRZqhq_&hqjkl�bdc9uMY�_�c9Y�\�bMWOcRudc�VnWOcRVA@!uEuMbMl�bMhqVfl�ZqZiv yKaOb¼hib�hqugjOY�bgt�cfeMv�uMaTVfV6cRuMud\1akZº\¾Y�e�`Tl�VH@�cfb I/Zibdcfenu8/ � WOc _�l�hqj
eMcRl�udY�j@hqu8bMWkl�b¶lIV6enhibMh Vfl�ZO`ThicRV6cY�\{hqjk\ÝY�en_&l�bMhiY�j{z�bMWOc\1l�V6b�bMWTl�b�`Tl�VA@�cfbMu3l�eMcgl�b�ZicRl�udb � 2 y!vPbdcRu¶ZiY�jOoOz�Vfl�jTjOY�b
y[cIV6Y�_�_(akjkhqVfl�bdc��sbdY&bMWOc+V6Y�_�`Th ZicfembMWOeMY�aOo�W bMWOcIp Y2�kakZ lPD � bwv!`/c9udv!uMbdcR_;/
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�¼Y�+¶cft�cfeRzºbMWkc � lRt�l4M3v!bdcRV6Y2�Oc�uMl�\¾cfbwv _�Ya�kcRZ�hqugeMcRZ l�bMhit�cRZiv Zqh _�hibdc�� l�uEl�eMcRunakZib²Y�\¶Zqhq_�hqbMl�bMhiY�jkuY�\3bMWOc

bwv!`[cudv$udbdcR_;/�0OY�e^c�.Ol�_�`TZicmbMWkc � lRt�l M¶vPbdcRV6Y2�Ocb�vP`[chqjk\ÝY�en_&l�bMhiY�j(cRjkV6Ya�kc���hqj(bMWOchqjkudbdeXakV6bMhiY�j V6Ya�kcRu^Vfl�j
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uMl�\¾cfbwvs`[Y�ZqhqVfhqcRumZqh @�cIbMWOc+Y�jOcI\¾Y�e²bMWOcIencRudY�aOenV6c+l�VfV6cRunu¼c�.Ol�_�`TZqcIhqj�U!cRV6bMhiY�j � / | ZqudYOzKhqj�t�l�enhql�jPbMuhqjPt�Y�Zit$hqjOo
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| ZibMWOY�aOo�W � l5t�l M¶vPbdcRV6Y2�OcEhqu¶l9ZqY�+ DwZicft�cRZ/Zql�jOo�aTl�o�c�z$hqb3udbMhqZ ZkeMc�?!akhieMcRu3uMaOyTuMbMl�j�bMhql�ZT`keMY$V6cRuMuMhqjkoIy[cf\ÝY�eMcghib
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jkl�bMhit�c9V6Ya�Oc�z�+²hibMWOY�aObml�jPvsuMl�\Ýcfb�vsZiY�uMu8/
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Vfl�eMcf\1akZ/VnWOY�hqV6c�Y�\*bMWkc�unl�\Ýcfb�v&`[Y�ZqhqV6v�l�j>�>l�`k`TZ hqVfl�bMhiY�j2Dwud`[cRVfhRI/V�`keMY!Y�\{enakZicRu3bMWOcgbMWOcfY�eMcR_~`keMY<t!h jOo+c #[Y�eMbml�u
+¶cRZqZ{l�ubMWOc x ]] yTh jkl�eMv@unhYXfcIl�j>�sbMWOcEt�l�Zqh3�Tl�bMhiY�j>bMhq_�cIVfl�j y/c�\1aOeMbMWOcfeh _�`keMY<t�c��Y/

2��



� � � 	N� �$� �	����� � � �� ��� ��� � 	 
 ��� 	 ��� � � ��� ����� � � � � 
�� � � � 	>�-�	�

� WOc�`keXl�V6bMhqV6cY�\[udY�\ÝbO+¶l�enc �Ocft�cRZiY�`T_�cRj�b^hqj�Z l�jOo�akl�o�cRu^uMaTVnW�l�u�p S l�j>�)�¼l�u�@�cRZ Z$Y�\ÝbdcRj@hqj�t�Y�Zqt�cRu8c�.!bdcRj��khqjOo
bMWOcEenaTj2D�bMhq_�cEudv$udbdcR_szTaTuMakl�ZqZiv&yPv�+enhibMh jOo�] V6Ya�Oc�zObdY@hq_�`TZicR_�cRj�bmjOc8+ `Tenhq_�hibMhqt�c¼b�vP`[cRul�j>� Y�`/cfeXl�bMhiY�jku
Y�e\1akjkV6bMhiY�jTl�Zqhibwv&bMWkl�b²hqumjOY�bmcRl�unhqZiv&`TeMY�o�enl�_�_�c�� hqj�bMWOcIWkhio�W2DwZqcft�cRZ{Zql�jOo�akl�o�c/ � Wkhqu¶enl�hqudcRubMWOc ?PakcRudbMhiY�j
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