
������������	�
���������������������������� �!#"$����%'&�()�*�����+���,������"-������
�)!
. ���/
0� 12�/�3���4���5�

6�798�:�;=<�>?>?@BAC79DFEHG=<�AH<CIKJ�LM:ONQP98�AH@9E�R/SUTVSWI�AYXZPM[�7ZI�IC@B:�:\@BI]E�7ZI�A_^VSU`MIC@�a0NQ@BDb:Qc�8�<Cd
;=PM8�e0@3`MSU79IYf=I�SWTM@38�:\SWcQghPZi/^HjkSU@BI�jk@l7ZI�A�m4@Bj�[CI�P9DUP9`MgZEHno@Bd�7Z8�c�>?@BIMc�P9i5p[C@B>?SU:\c�8�g

;�qor\sutwvCx�m�8�P9I�AC[C@3SU>�EC;=PM8�e�7ug

y_z|{~}B�H�*�M}
��@�[�7uT9@�AC@3T9@BDUP9d*@BAYi�<C8\c�[C@38�7?IV<C>?@38�Sbj379D]>?@kc�[�PVA�c�[�7�c�>?SWI�SW>?SU�B@B:5c�[C@�c�PZc�7ZD�@BIwc�8�P9dVg
dC8�PVAC<�j�c�SWPMIK8�7Zc�@�P9i7Yj�[�@3>?Sbj379D]8�@~79j�c�P98B��m�[C@h>?@kc�[CPHAKj37ZI�ICP�e2��@h<�:�@BAKPMI�8�@B79jkc�PM8�:
e�SWc�[�>?P98�@hc�[�79I-P9IC@Yj�[�@3>?Sbj379D�8�@B7Mj�c�SWPMI]�_m�[�@�>?@kc�[CPHA�e�79:�<�:\@~A�P9I-PMIC@�c�<C�*@YSUI-7
dC8�SW>�798�g�:\c�@~7Z>�8�@3i�P98�>?@38B�0m�[C@�c�PZc�7ZD4@3Iwc�8�P9dVgYd�8�PHAH<�jkc�SUP9I_8�7�c�@�SU:=>?SWI�SW>?SU�B@BA�:�<C�HNQ@~j�c
c�P�7l`MSWTM@3Ih@3Iwc�@B8�SUIC`�c�P9c�79DC>?P9Db7Z8���P�e�8�7Zc�@9Ew7ZI�Ah7l`MSUT9@3IhdC8�PHAH<�j�c�SUP9IhPZi�[wgHAH8�P9`M@3I]��m�[C@
AH@3`M8�@B@B:�P9i�i�8�@3@~AHP9>�<�:\@~AhSWIhc�[C@=>?SUICSU>?SU�B7�c�SUP9I]EB798�@0c�[C@=SUICDU@kc�c�@B>?d�@B8�7Zc�<C8�@B:579I�Ah>?P9Db7Z8
��P�e�8�7Zc�@~:kE/7ZI�A�c�[C@Yc�@3>?d*@38�7�c�<C8�@�dC8�PZ��DU@?PZi�c�[C@�i�<�8�I�7Mjk@�`w79:�@B:3��m�[C@�c�PZc�7ZD|@BIwc�8�P9dVg
dC8�PVAC<�j�c�SWPMIK8�7Zc�@�SUI�c�[C@�PMdHc�SU>�7ZD�<CICSWc�e�79:ls��w��DUP�e@B8�c�[�79I�SUIKc�[�@�8�@ki�@38�@3I�jk@�:�gH:Qc�@3>��
q�dHc�SU>�79D�8�@B7Mj�c�SUPMIY>?SW�Vc�<C8�@=c�@3>?d*@38�7�c�<�8�@'7ZI�AY>?PMDU798|��P�e�8�7�c�@�dC8�PZ��DU@~:0798�@lPM�Hc�79SWI�@BA��

���� u¡ }~�H¢4£�¤|�w}u¥¦¢ ¡
m�[C@�dC8�SU>�7Z8�g�:Qc�@B7Z>�8�@3i�P98�>?@38�Sb:�e�SbAH@3DUg�<�:�@BAhSUIhc�[C@oSWI�AH<�:\c�8�g�79:�c�[C@���8�:\c/PZi*cQeP�:\c�@Bd�:
c�[�7Zc�jkPMIVT9@38�c�I�7Zc�<C8�7ZD=`w79:�§O>?PM:\c�DUg$>?@3c�[�79IC@~¨�SUIwc�P-:�gVIMc�[C@B:�Sb:?`M7M:kE=J�Pw:Qc�8�<�dHr¦;oSU@3Db:\@BI
§Qx~v9©9ªw¨���m�[C@�:\gVIwc�[C@~:\Sb:4`M7M:4PM�Hc�79SUIC@BA�SWI�c�[�@�:\c�@~7Z>«8�@ki�PM8�>?SUIC`o8�@~79j�c�SUP9I�:4Sb:�c�[C@=:\c�7Z8�c�SUIC`
d�PMSUIMc�SWI�>�7ZIVg�j�[C@B>?Sbj37ZD�dC8�PHj3@B:�:\@~:kE*@Z� `C��c�[C@�>?@kc�[�7ZICPMD4:�gwIwc�[C@B:�Sb:o7ZI�A�c�[C@�7Z>?>?PMICSb7
:\gVIwc�[�@B:�SU:3��n�<C@�c�P�c�[C@3SU8�[CSU`9[CDUg�@3I�AHP9c�[C@B8�>?SbjlI�7Zc�<C8�@ZE*c�[�@hj�[C@B>?Sbj37ZD�8�@~79j�c�SUP9I�:�SUI�c�[C@
dC8�SW>�798�g�:Qc�@B79>28�@3i�P98�>?@38�8�@B¬w<CSU8�@7�:\<���:Qc�7ZIwc�Sb79Dw79>?P9<CIwc4P9i�79A�AH@BA�[C@B7Zc3�5=@B7Zc5SU:�79A�AH@BA
�VgKdCDb79jkSUIC`�:\@BT9@38�7ZD48�@~79jkc�P98�c�<���@~:lSWI�:\SbAH@�7Yi�<C8�I�79j3@Z��®¯I�c�[�SU:�e0P98�°�E]e0@�>?SUICSU>?SU�3@�c�[C@
@3Iwc�8�P9dVg�d�8�PHAH<�jkc�SUP9Ih8�7�c�@�P9i�7�cQgVdCSbj379DC:Qc�@B79>±8�@ki�P98�>?@384c�<���@o:�<C8�8�PM<CI�AH@~Ah�wg�7�i�<C8�I�79jk@9�
m�[C@ldC<C8�d�Pw:\@�Sb:c�P�dC8�PVAC<�jk@�c�[�@l:�7Z>?@�7Z>?PM<CIwc0P9i4dC8�PHAH<�j�c�SUI�7h>?PM8�@�@3IC@B8�`Mg?@k²�jkSU@3Iwc
e07ug9��³�Pw:�:�SU�CDU@=@3I�@38�`9g�:�7uTwSUIC`w:/>?SU`9[wc�7ZdCd*@B7980SUI�c�[C@�i�PM8�>�P9i48�@BAH<�jk@BAYc�@B>?d�@B8�7Zc�<C8�@�SWI
c�[C@�i�<C8�I�79j3@oPM8[CSU`M[C@38P9<Hc�dC<Hc0c�@3>?d*@38�7�c�<C8�@=PZi)c�[C@od�8�PHAH<�jkc3�|m�[C@B8�@�7Z8�@o7�c�DU@B7M:Qc/c�[C8�@3@
8�@~79jkc�SUP9I�:)c�[�7Zc/:\[CPM<CDbA��*@�jkP9I�:\SbAH@B8�@~A��4m�[V<�:3EZe@�[�7uTM@|@k�Vc�@3I�AH@~A�79I�A�8�@3i�P98�>�<CDb7Zc�@BA�c�[C@
>?PHAH@3D�dC8�@B:�@3Iwc�@~A�@~7Z8�DUSW@B83E];=<�>?>?@BAC79D�@3c�7ZD´�/§Fµ9�9�Cxu¨�E]c�P_>�79°9@hSWclSUI�AC@3d*@3I�AH@BIwclP9i|c�[C@
IV<C>��*@38�PZi/j�[C@B>?SUjB7ZD)8�@B7Mj�c�SWPMI�:�PHj3j3<C8�8�SUIC`?SUI�c�[C@�8�@~79jkc�P98B�oGo:oi�8�@3@�T�798�Sb7Z��DW@~:0e@�[�7uT9@
j�[CPM:�@3I�c�[C@'c�@3>?d*@38�7�c�<�8�@�d�8�P9��DU@'PZi�c�[C@�i�<C8�I�79j3@�j�[�7Z>h�*@38o:�<C8�8�PM<CI�AHSUIC`hc�[�@�c�<���@h7ZI�A
c�[C@'SUICDU@3c��P�e¶8�7Zc�@~:k�/·0PZc�[Yc�[C@'@3Iwc�8�P9dVg?dC8�PHAH<�j3@BA��wgYc�[C@�:\c�@~7Z>�8�@ki�PM8�>?SUIC`�8�@~79j�c�SUP9I�:
7ZI�AYc�[�@'[C@B7Zc�c�8�7ZI�:\i�@38��*@kcQe0@3@3I_c�[C@li�<C8�I�79j3@l79I�AYc�[C@'8�@B7Mj�c�SUPMI�>?SW�wc�<C8�@ZEC7Z8�@�SUI�j3DU<�AH@BA
SUI�c�[C@�>?PVAC@3D´��m�[C@Y@BIwc�8�P9dVg�d�8�PHAH<�j3@BA��Vg�c�[C@�dC8�@B:�:\<C8�@�AH8�P9d¸79I�A�c�[�@Yi�<C8�I�7Mjk@�`w79:
jkPM>��C<�:Qc�SWPMI�dC8�PHjk@B:�:�7Z8�@lICPZc�g9@3c�c�79°9@3I_SUIwc�P�79j3j3P9<CIwcB�



¹�º�»�¼|½-¾~¿�¾~À�½HÁ
Â�ÃCÄÅ�Ã�Ä3Æ?ÇbÅ3È9É�Ê�Ä~È9Å�Ë�ÇUÌ9Í�Î*Ë�ÈZÏVÇUÍCÐ�ÑCÉbÈ9Å3Ä/Ì9ÍlË�ÃCÄÒoÇ�ÓZÔ=ÉbÕBÖ�×/ÅBÈ�Ë�ÈZÉUØHÎQË)ÇUÍlË�Ã�ÄÑCÊ�ÇUÆ�ÈZÊ�Ø=ÎQË�ÄBÈ9Æ
Ê�Ä3Ù�Ì9Ê�Æ?Ä3ÊBÚVÈ9Ê�ÄlÛ�Ü�È9Í�Ý_ÞCÊ�Ì9Æ?Ä3ÍwË'ßQà~á9â9á9ã�ä

å0æ=ç0è¸æ ÕuÖ¶é å Ö è¸ê9æ Õ ë�ì æ=í/îðïHñ ßOò\ä
å Ö è¸æ Õ Ö¶é å Ö Õ è¸æ Õ ë ì æ í�í/ó ïHñ ß�ò�ò\ä

å0æoç0è�ôZæ ÕuÖ¶é å Ö�Õ è$õMæ Õ ë�ì æoí�í�í/îðïHö ß�ò\ò�ò\ä

Ò=ÇWË�Ê�Ì9ÐMÄ3Í�ÇbÎ�ÈZÉbÎ�Ì_Ñ�Ê�Ä~Î\ÄBÍMË�ÇUÍ�Ë�Ã�Ä�Ê�Ä~È9ÅkË�Ì9Ê�ÈMÎ�È9Í�ÇUÍCÄBÊ\ËB÷�ÔoÉUÉ|ÅkÌMÆ?Ñ�ÌMÍCÄ3ÍwË�Î�ÈZÊ�Ä?ÇWÍ�Ë�ÃCÄ3ÇUÊ
ÐMÈMÎ\ÄBÌ9Ü�Î�ÎQË�È�Ë�ÄBÎ3÷ å ÌMÏ9Ä�Ù�Ì9Ê�Æ�È�Ë�ÇUÌMÍ�ÈZÍ�Ý�ÝHÜ�Î\Ë�ÇUÍCÐ�ÈZÊ�ÄhÍCÌZË'ÇUÍ�ÅkÉUÜ�ÝCÄBÝ�ÇUÍ�Ë�ÃCÄ?Æ?ÌHÝHÄBÉF÷�ø5ùVú
ÑCÊ�ÄBÎ�Î\ÇUÌ9Í�Ù�Ì9Ê�Ë�ÃCÄ�Ê�ÈZË�Ä?ÌZÙ�Ë�ÃCÄBÎ�Ä?Ë�Ã�Ê�ÄBÄ�Ê�Ä~È9ÅkË�ÇUÌ9Í�Î3Ú�Ê í\ñ Ê íOí ÈZÍ�Ý�Ê í�í�í Ú/ÈZÊ�Ä�Ë�ÈZÏMÄ3Í�Ù�Ê�Ì9ÆûÛoÜ
ÈZÍ�Ý_ÞCÊ�Ì9Æ?ÄBÍwË'ß\àBáMâ9áZã*ä�÷

Â�ÃCÄ�ÑCÊ�ÇUÆ�È9Ê�ØhÎQË�ÄBÈZÆüÊ�ÄkÙ�ÌMÊ�Æ?ÄBÊ/ÌZÙbË�Ä3Í�ÅkÌMÍ�Î\ÇbÎ\Ë�Î|ÌZÙ4ÈhÎ\Ä3Ë0Ì9Ù�ý9ÄBÊ\Ë�ÇbÅ3ÈZÉ*Å3ÈZË�ÈZÉUØHÎ\Ë/þ�ÉUÉUÄBÝhË�Ü�ã�Ä~Î
ßbþCùHÄ~Ý�ã�Ä~Ý?Ê�Ä~È9ÅkË�Ì9Ê�Î�ä�ÑCÉbÈ9ÅkÄ~ÝhÇWÍ�Î\ÇbÝHÄ�È'ÉbÈZÊ�Ð9ÄÙ�ÜCÊ�Í�È9Å3Ä�Ë�Ì�ÃCÄBÈZË/Ë�ÃCÄ�Ä3Í�ÝCÌZË�Ã�Ä3Ê�Æ?ÇUÅ0Ê�ÄBÈMÅ�Ë�ÇUÌMÍ
Æ?ÇWùwË�ÜCÊ�ÄZÚ�ÿ�ÌwÎQË�Ê�ÜCÑCú¦ÒoÇWÄBÉbÎ\ÄBÍ�ßQà~á9â ê ä�÷���ÄYÎ\Ë�Ü�ÝCØ�Ì9Í�Ä�Î\Ü�Å�Ã�Ë�ÜCã�Ä���ÇWË�Ã�ÝCÇWÆ?ÄBÍ�Î�ÇWÌMÍ�Î�ÈZÍ�Ý
Ñ�ÈZÊ�ÈZÆ?Ä3Ë�ÄBÊ�Î|Ë�È9Ï9Ä3Í�Ù�Ê�Ì9Æ�Û�Ü�È9Í�Ý�ÞCÊ�Ì9Æ?ÄBÍMË'ßQà~á9âMá9ÈMä�÷�Þ�ÜCÊ�Ë�ÃCÄBÊ�Æ?ÌMÊ�Ä9Ú��0Ä'È9Î�Î\Ü�Æ?Ä�ÈhÑCÉUÜCÐ� Ì��2Ê�ÄBÈ9ÅkË�ÌMÊ�ß��Þ�ÿoä�Æ?ÌVÝCÄ3É���ÃCÇbÅ�Ã�Æ?ÄBÈ9Í�Î�Ë�Ã�È�ËlË�Ã�Ä3Ê�Ä�ÈZÊ�Ä�Í�Ì�ÐMÊ�ÈMÝHÇUÄ3ÍwË�Î�ÇUÍ�Ë�ÃCÄhÊ�ÈMÝHÇbÈZÉ
ÝHÇUÊ�Ä~Å�Ë�ÇWÌMÍ]÷�Â�ÃCÄ�ÃCÄ~È�ËlË�Ê�ÈZÍ�Î\Ù�Ä3ÊlÇbÎ�Ñ�ÄBÊ�Ñ*Ä3Í�ÝHÇbÅkÜCÉbÈZÊoË�Ì_Ë�Ã�ÄhÊ�ÄBÈMÅ�Ë�Ì9Ê	�0È9ÉUÉ
��ÇWË�Ã�ÈZÍ�Ì�ý9ÄBÊ�È9ÉWÉ
ÃCÄBÈZË�Ë�Ê�ÈZÍ�Î\Ù�Ä3Ê=Å3ÌwÄ���ÅkÇUÄ3ÍwË3Ú��Ú�ÅkÌMÍ�Î\Ë�ÈZÍwË�Ä��wÜ�È9É]Ë�Ì�à ïMï�� Ó���Æ Õ Î3÷
ò¯Í�Ì9Ê�ÝHÄ3ÊlË�ÌKÃ�Èuý9Ä?Î�Ì9Æ?ÄkË�ÃCÇUÍCÐ�Ë�Ì�ÅkÌMÆ?Ñ�ÈZÊ�ÄhÌ9ÜCÊ'ÄBÍMË�Ê�ÌMÑVØ�Æ?ÇUÍCÇUÆ?Ç��BÄBÝ�Ê�ÄBÈMÅ�Ë�ÌMÊ	��Ç Ë�Ã]Ú
�0Ä
Å3È9ÉUÅ3ÜCÉbÈ�Ë�Ä�ÈYÆ?ÌHÝHÄBÉ�Ì9ÙÈ�Ê�Ä~È9Å�Ë�Ì9Ê���Ç Ë�Ã�È�ÉUÇWÍ�ÄBÈZÊ=Ù�ÜCÊ�Í�È9ÅkÄhÐMÈMÎ=Ë�Ä3Æ?Ñ*Ä3Ê�È�Ë�ÜCÊ�Ä�Ù�Ê�ÌMÆ�á9á ï �
ß�ÇUÍCÉUÄkË�ä|Ë�ÌKà9à�� ï ��ß�Ì9ÜCË�ÉUÄkË�ä�÷0Â�Ã�ÇUÎ�Æ?ÌHÝHÄBÉ)ÇbÎ�Ê�Ä3Ù�Ä3Ê�Ê�Ä~Ý�Ë�Ì�È9Î�Ë�ÃCÄ������ ����� !#"$�%���$&'"�(*)���÷�Â�ÃCÄ
Ê�Ä~È9ÅkË�Ì9Ê4Ð9ÄBÌ9Æ?ÄkË�Ê�Ø�ÈZÍ�Ý�Ë�ÃCÄ�Å3ÈZË�È9ÉWØHÎ\Ë�ÑCÊ�Ì9Ñ*Ä3Ê�Ë�ÇUÄBÎ4ÈZÊ�Ä/Ï9ÄBÑHË5ÅkÌ9Í�ÎQË�ÈZÍwË4ÇUÍ'Ë�ÃCÄÌMÑHË�ÇUÆ?Ç+�BÈZË�ÇUÌ9Í)÷,4º�»�¼|½.-0//À21FÁ3154�6�À215-078/�9�-0:<;¦½HÁ��Ä�Î�Ã�ÈZÉUÉ�Æ?ÇUÍCÇUÆ?Ç+�3Ä�Ë�ÃCÄ�Ë�ÌZË�ÈZÉ�Ä3ÍwË�Ê�Ì9ÑVØ_ÑCÊ�ÌHÝHÜ�Å�Ë�ÇUÌMÍ�Ê�ÈZË�Ä9Ú>=�?�@ ABA= C Ú]ÌZÙ|Ë�ÃCÄ�Å�ÃCÄ3Æ?ÇbÅBÈZÉ)Ê�ÄBÈMÅ�úË�ÇUÌ9Í�Î�ÇUÍ�Ë�ÃCÄ�ÑCÊ�ÇUÆ�È9Ê�ØYÎ\Ë�Ä~ÈZÆ�Ê�Ä3Ù�Ì9Ê�Æ?Ä3ÊBÚ�ÈZÍ�Ý_Ë�ÃCÄ�ÃCÄBÈZË�ÄkùCÅ�Ã�È9ÍCÐ9Ä'Ñ�Ê�ÌHÅkÄ~Î�Îoã�Ä3ËD�ÄBÄ3Í�Ë�ÃCÄ
Ù�ÜCÊ�Í�È9Å3Ä�ÐwÈ9Î�ÄBÎ�ÈZÍ�ÝYË�ÃCÄ'Ê�ÄBÈ9ÅkË�ÇUÌ9ÍYÆ?Ç ùVË�ÜCÊ�ÄFE
Ý�G�H ì�ì
ÝVË é

IKJ5L MON5PQ R S ×T HVU
W�X ÊYH�Z ë ì\[ H
Â ] è à^'_$` a*b õ

Ý C H $ßFÂ>c Z Â=äed àÂ Z à
Â c�f�g Ý�� _ ñ ß\à~ä��ÃCÄ3Ê�Äe� _ ÇUÎ|Ë�Ã�Ä�Æ�ÈMÎ�Î|ÌZÙ4ÅBÈ�Ë�È9ÉUØVÎ\Ë|Ù�Ê�Ì9ÆüÇUÍCÉUÄ3Ë/Ë�Ì�Ë�ÃCÄ'Å3ÜCÊ�Ê�Ä3ÍwË0Ñ�ÌwÎ\ÇWË�ÇUÌMÍ?ÇWÍ�Ë�ÃCÄ�Ê�Ä~È9ÅkË�Ì9ÊB÷

Â2ÇbÎ�Ë�ÃCÄhÊ�Ä~È9ÅkË�ÇUÌ9ÍKÆ?ÇWùVË�ÜCÊ�Ä�Ë�Ä3Æ?Ñ*Ä3Ê�È�Ë�ÜCÊ�Ä9Ú)Â>c�ÇbÎ�Ë�ÃCÄ�Ù�ÜCÊ�Í�È9Å3Ä�Ë�Ä3Æ?Ñ*Ä3Ê�È�Ë�ÜCÊ�ÄhÈZÍ�Ý�ë ì�[ H
ÇbÎ5Ë�Ã�Ä [ ÇUãCã�ÎÊ�ÄBÈ9ÅkË�ÇUÌ9Í�ÄBÍCÄ3Ê�Ð9ØhÌZÙ�Ê�ÄBÈMÅ�Ë�ÇWÌMÍ�ÇFÚHÈZÉUÉ*È�ËÑ*ÌMÎ�ÇWË�ÇUÌ9Íh� _ ÷ ^i_$` a*b ÈZÍ�Ý�Ý C H ÈZÊ�Ä�Ë�ÃCÄÄ j�ÄBÅkË�ÇUý9ÄlÅ3ÈZË�ÈZÉUØHÎ\Ë�ÝHÄBÍ�Î�Ç ËQØ�ÈZÍ�Ý�ÇUÍCÍCÄ3Ê�Ë�ÜCã*Ä�ÝHÇbÈZÆ?ÄkË�Ä3ÊBÚwÊ�ÄBÎ�Ñ*ÄBÅ�Ë�ÇUý9Ä3ÉUØ9÷
Â�ÃCÄÎ�ØHÎQË�Ä3Æ2ÇbÎ�Å3Ì9Í�Î\Ë�Ê�ÈZÇUÍCÄ~Ý�ãwØ'ÈoÐ9ÇUý9ÄBÍ'ÃwØHÝHÊ�Ì9ÐMÄ3Í'ÑCÊ�ÌHÝHÜ�ÅkË�ÇUÌ9Í]ÚuÄ��wÜ�È9É9Ë�Ì=Ë�ÃCÄÑ�Ê�ÌHÝHÜ�ÅkË�ÇUÌ9Í



k+lnmYoqpsr�p�tup�rYp�l�v�p�rYp�w'vOmYxFr�y�z>o�p|{�r�x~}~��v m�k+xFl�x�t�o���}qr�x'�Fp�l�k�� ��F�����K�5� �O�5�� � � � rY���.rY�u�0���FrY�u�u����}���� � �K�5� �O�5�� � r � }�����¡ ¢5£F¤¥ oqp�rYp¦r � k��
m�oqp>r$w�mYp¦xFtqtuxFrY§�w�mYk+xFl%xFt�o���}qr�x'�Fp�l¨y�©ex ¥ p�ª'p�r�«2m�xsw2ªFx'k+}sv�p�r�mYwFk�l¬l��q§�p�rYk�v�w�{qrYxF®q+p�§���« ¥ p	w���\x ¥ wFl'm¦m�o�p¯mYx�mYwF#k�l��p�m±°�x ¥ rYw�m�pemYxh®�p�m�oqps�Yw�§�p|wF�²k�lnm�oqp	rYp tup�r�p�l�v pr�p�wFv m�xFr�� ³�´ � � ³�´ ��µ ¶u·*¸ ¢ � ¤¹ x�m�oºk�l�m�oqp�§�x~}~p�+k+lq�.w�l�}ºxF{~mYk+§�k�»�k+lq�q«²m�oqp�p�lqp�r��'��«¯§�x'§�p�lim���§¼wFl�}�v x'§�{�x'lqp�lim®�w��wFl�v p��²§K���\me®�p	tu��¾½��+p�}#y±z>oqp��¿w�rYp%w�+À�Fk+ª'p�l�w'�e}~k�Á#p�rYp�lim�k�w�#p�Â'��w�m�k+x'l�� «�}qp��Yv rYk�®�k�l��wÃv�xFlim�rYxF�ªFxF+�q§�pÄxFtÅk+l~½�lqk�mYp���k�§�wF>m�oqk�v$Æ�lqp����nk�l�m�oqpÇw�È~k�w�|}~k+r�p�vOm�k+x'lÀyÉz>oqp�p�lqp�r��'�®�w��wFl�v p|k�� � }qz}���� � ÊË �5� Ì+Í Í�ÎÏ ��ÐDÑ ¢�z>ÒeÓ�ze¤�Ó�Ô�ÕÅr Õ�Ö ¶ © ÕÔ+× ³ ×FØ²Ù µ × ¡ ¢��i¤¥ oqp�rYp Ø Ù µ × w�l�} ³ × k��#mYoqp±oqp�w�m
v�w�{�w'v k�mD�¯wFl�}	§�xF�w�r0°�x ¥ xFt~v�xF§�{0xFlqp�lim¨Æ�«�rYp���{�p�vOmYk�ª'p�+��yz>oqp¿§�xF§�p�limY�q§Ú®�wF�w�l�v�pÛ¢u{qrYp��Y���qr�p¿}~rYxF{.p�Âi��w�m�k+xFl0¤sk��Å}~p���v�r�k+®0p�}Ç®���Ü<rY�F��l��%p�Â'��w�Ým�k+xFlÞy±ß¯�Y���q§�k+lq�Åk�}~p�w�#�'w'�\p�� «�m�o�p%Ü<rY�F�ql¿p�Âi��w�m�k+xFl ¥ w'�>r�p ¥ r�k�m\mYp�l¿wF���}qà}~��� �Úá â�ãFä�å ¢ â Ó�æO¤ç Ù � â�èBé�ã'ê|ë âç Ù æ$ì�ße�$í'� ª � ³
´³ ´ � à �à zz � ¡ ¢ ã ¤¥ oqp�rYp ç Ù k+��mYoqp¯v�w�mYwF+���\m�r�k+lq�s}~k�w�§�p�m�p�r�« ê k���m�oqp��\�q{0p�r�½�v�k+wF�§�wF�Y��ªFp�+x~v k�mD�F«Fße�±k���mYoqpv rYx'�Y�	�\p�vOm�k+x'l�w��w�rYp�w�x�t¦m�oqphrYp�w'vOm�x'r|m��q®0p�«�ª � k���m�o�p�p�lim�p�r�k+lq�î�\��{�p�r\½�v�k�w��ªFx'���§�p m�rYk�vªFp��x~v�k¾mD�F«�wFl�} ³�´ w�l�}ïàÉwFr�pnm�oqp�m�xFmYwF¦§�x'�w�rs°�x ¥ rYw�m�p�wFl�}.mYoqp�m�x�m$w�>{qrYp��Y�\��r�p¿w�m{�xi�\k�mYk�x'l�����«�rYp���{�p�vOm�k+ª'p�+��y�ð��q®��Yv rYk+{~m ä k+l�}qk+v�w�mYp��²{qr�x'{�p�r\mYk+p��>w�m mYoqpsk+lq+p ms¢���� � ä ¤Oyz>oqpÄv x'§�{�x'lqp�lim¬§�x'+p�®�w��wFl�v p��ÅxFt�w�+ v$oqp�§�k�v�w�²v�xF§�{0xFlqp�limY�¬k�lÃm�oqp¿rYp�wFv m�k+xFlÃ§�k¾È�Ým��qrYpsw�rYp�� } ³ ×}~��� �8ñ Õóò × Õ r Õ ¡ ¢�ô'¤¥ oqp�rYp ò × Õ k��²m�oqp%�\m�x'k�v$oqk+xF§�p mYr�k�v>v x�p�õ�v�k+p�lim x�t�v�xF§�{0xFlqp�lim>Ænk�l¿rYp�wFv m�k+xFl�k5yö�÷�ø�ù�ú*ûFü<ú*ù�ý�þ*ÿ����ß¯�|turYp�pKª�w�rYk+wF®q+p��¯k�lÛm�oqph§�k+lqk+§�k+»�w�m�k+xFlÀ« ¥ ph����pÅmYoqphm�p�§�{�p�rYw�m��qrYpÅ{qrYx�½��p¬x�t²m�oqpKtu�qr�Ýl�wFv�p<�'w'�\p�� «�m�oqp²k+lq+p m v x'§�{�xi�\k�mYk�x'l¯w�l�}|m�oqp²k�l��p�mÀm�p�§�{�p�rYw�m��qrYp�x�t�m�o�p±rYp�wFv m�k+xFl|§�k�È�m��qrYp�y³ rYxF§ mYoqp���p ª�w�rYk�w�®q+p���«�w�+�x�mYoqp�r�ª�w�rYk�w�®q+p��
v�w�lK®�pev�w��v �q�w�m�p�}sm�oqrYxF�q�'oÅmYoqpep�lqp�rY�F�F«�§�x�Ý§�p�lim���§ w�l�}îv�xF§�{0xFlqp�l'm>®�wF+wFl�v p�� «~Ü±Â��s¢��i¤*Ý|¢�ô'¤Oy



�����
	�������
��������	������������ �!�"����#$�"���&%'����(��&	"� �")��!*+��)
�!�,%
�-	"(&.�*����&���,%/�"#
�0��%��21,���43
�5�&%
�,%/����������%�16�7�98:�,	��;#5���7�<�&�=1,��%����"	>����%/���,*?	>��")��,	=�")���%@�
� 	��-16�"��.�� %2�")
�A�&�$BC�-16�"�����
D #
%�16�"����%FEG�H)����G�$���-�I%����J1>)5��%
(&�K�")
�L��	"�&�5�-	���� �7�M� D ��)
�9����%
���=#
�N�C�>�����EG�H)
�O���$BC�71P3
�"����� D #
%�1P������%F*FQ�R5ETS�U7VP*F��%��!��)
�O1,��%����"	>����%/���,*5Q�R��,ETSXW/VY3PSXZ/V>*F8:�,	��9�$�[�"1,	"�,�"��\,�7�]�����"�������
�")
�O���$������� \7���� �&%;�
	������ �-�^%�#
���-	"�[1-������.�E`_a%b�")
�[�c�
	"�$1,�-���6*5�")
� D #
%�16�"����%�� D ��	G�")
�=�
	���3
d ���-�G#����7�A��%!�")
�O�
	��,������#��I�"�-16�"����%e*5��E (
EK�Hf&ShgjiPVG��%��lkTm4Shgji,V>*F8`�-	"�O16��%��&�,	"�"�-�n��%/�"�
���71P�"�&	��Hoqp���%���r m � D %n�-���,���,%/�>�6*$(�������%
(9%4s@Uq16��%/��	"�&�F������#
���7�6E

���-���5�-	����"#
	��G��%��]���&����	?t��8u	>����c��	"� d ���-�?� D �")��c	�� D �-	"�-%�16�J	"�7��16�"��	`8`�-	"�J1,����1,#
�[����-�vE
�H)
�,.���	��J�[���5�-� �7�bw"xzyP{?��%!��#������7R/#
�,%/� d (&#
	"�7�6E

�H)
��%/#����,	���1-���I����%
������\-���"����%2� D �")��������>���J�,%/�"	�����.|�
	����
#�1P��� �&%u	����"��*G8:�&��1-��	�	"���7�
��#$�K#��"��%
(��")��;}l~��z��~&������ {h��{h���X�q���,�l�+�F�X�[�=���7~��z�X����5�-�����>�,� D #
%51P�"���&%�y>�=�[���>���8M� �")
�")
�!�
	�� d � �7�9� D ��)
�!	"� D �,	��,%�1,�n�".$�C���,�����=��%
� �"�[����(�#��-���6E�y>�O�[�v�����u#��"�-�������-R/#
�-%&���[���
� #����
	����"�[19��	"�&(�	>��������%
(!Sz� � �:VI���,�")
�$�vE4_a%l��)
�[�J���6�")����F*+� � #5���$	>�����1O�?	���(&	����43
����%
(AS � �`VH�"#
�
��	"�&�
���,�N�[�I�"�������7�����I�-�&1>)n� ���,	>��"���&%FE`�I%A�7�C�����]��"�K� D ��)
�9�G�-�����[��%n� D
�")
�� +��(�	>��%�(��[��%A�[�c#
������"�7����q�-�&1>)l� �"�-	����"����%A#��"��%
(��")
��¡Hk+¢q� D ��	��O#����
*v¢J�����£�6�L���¤E
SCU7¥�¦
U§V>E

¨�©TªA«
¬-?®¤¯¬�°�±�²³²£´¤¬§µ&�¬§¬-´Y¶�±
g��K)��§�&�c�$�-���-� �&�5�7�]�O%/#����,	���1-���
���,�")
�$�]�"�=��� %�� ����\-�`��)
�J�"�������v�-%&��	"�&��.=��	"�$�$#�16�"����%
	����"�=� D �n1>)
�-����1-���+	"�7��1P����	c8M����)2�I	��-�&1P��� �&%��G��%��b�,·��"�,	�%����T)��-�����%
(;�&	J1,�/�&��� %�(
EL�H)
�
8`�&	"¸l�
	"�7���-%/�"�-��)
�-	"��*+�[�q��%��,·/���,%��"����%�� D �")��]���6��)
�$�l�
	��-�"�,%/���-����%���	"�-�/���&#��J8`�&	"¸�*
¹I#
�����7�
���v�,�G���¤EeSzº�»&»
U§V>E?�H)
�q16#
	�	��,%/�M���6�")�����	��,�
	��$�$#�16�7�;�&#
	M�-��	"�����,	 d %��$��%
(/�6E

�H)
�!)�.��
	"�&(��,%2�
	"�$�$#51P�"���&%2��%2������)2��)
�A	"� D �,	��,%�1,�n��%�����)
�A����%
������\,�-���".����"�-��8H���
¼�½³¾¿U�ÀÁº/Â�Â��������§Ã��6En�H)
�4�"�������`�
	��-����#
	����$	������L�������&���J����%
�-��	"��. D 	����0º�¥£����	9��q��)
�
��%
���6�q�"��º&Â�E WÄ����	O���9�")��;��#
�"���6�-E��H)
�;�-%/�"	�����.���	"�$�$#�1,�-����.��5���")2�")
�n1>)
�,���[1,���?	��63
��16�"����%���%��l�")
��)��-��K��	���%�� D �-	 D 	"�&�¿�")�� D #
	"%5��16�4(/���"�-�c�"�n�")���	"�7��1P������%l��� ·��"#�	"��* D �&	
�5���")��")���	"� D �,	��,%�1,�=��%����")
�4����%
������\,�-�A�".$�C���,�!*���	"�=�
	��-�"�,%/�"�7�l��%��+���
����U�E=g��]�"�,�
�")����M�")
�9�,%/�"	�����.]�
	��$�$#�16�"����%���� %�� ����\-�-���".����"�-�Å)��&�I��%A���]��\,��%
(�ÂZ
EÆÂ&ÇÈ���8`�-	����������
�,%/�"	�����.]��	"�$�$#�16�"����%n	>��"�K��)���%!��)
�q	�� D �,	��,%516�L�".����"�-�!E`ÉA�/�C�I� D ��)
�[�H	"�7�$#�16�"����%!16�&���-�
D 	"�&�Ê�")
��)��-��J�"	>��%5� D �-	J�5��	"�J� D �")��=�&�$BC�-16�"����� D #
%�16�"����%eE=�H)
�=	"�7��16�"����%b��� ·��"#�	"�=��%��

�+���
����U�Ëb���������H�-%&��	"�&��.��
	"�$�$#51P�"���&%2	>��"��Ì ¼/Ã�Íl��ÎG��%'��)
�A	"� D �,	��,%�1,�n��%��<��� %�� ����\-�-�
��.$���"�-�!E

����Ï ÐhÐ"Ñ�$� 	"� D E ��� %eE
ÒI�-��16�"����% U&U�E W&¦ Â/E�U-Z/Ó

�G�-��M��	���%�� D �,	 º&Ó�EÁ¥&Ó U�EÆÓ�Ô&¥
�+���>��� Ô�Â/E W&Ô ¦$EÕÂ»�W

ÇÖ	"�7�$#�16�"����% 3 Â�Z$EÕÂ



×hØ
Ù�Ú�Û�Ü,Ý9Þ&Û&ßMà�Ý,á�â�Ý,Ù>Ûà"Ø�Ù"Ý7ßIã�Úbä�å�à"ælà"æ
Ý=Ù�Ý6×hÝ,Ù�Ý,Ú5Ü6Ý;çXÙ"Ý,×aèÁé�Û�Ú5êAá�ã�Ú
ã�á�ã ë-Ý-ê�çhá�ã�ÚFèÆébß"ì�ß�í
à"Ý-á!îÄÛ&ßq×hØ
Ú5ÜPà"ã�å&Ú�ßqå�×Mà�æ
Ý�Û&Ü,Ü,Ø
áOØ�ï�Û�à"Ý7ê�Ü-Ûà�Û�ï�ì�ß�àLð:Ý,ã�Þ�æ/à,î+ñjò7î�Û�Ù�Ý]ß�æ
åðMÚ�ã�Ú'óTã�Þ
è�ô�è
ñ�Ý]ß"Ý,Ý=à�æ�ÛàKà"æ�Ý�ã Ú�ï Ý,àJõÛ�ï Ø�Ý-ßJå�×Hä5å�à"æ�à"Ý-á�â5Ý-Ù�Û�à"Ø
Ù�Ý-ßJæ�Û§õ&ÝOä�Ý,Ý-Ú�Ù>Û�ã[ß"Ý-ê�ß�ã�Þ�Ú�ã�ö�Ü,Û�Ú/à�ï ì
ã�ÚAà"æ
ÝOÙ"Ý7Û�Ü6à"å�ÙcðMã à"æbá�ã�Ú
ã�á=Ø
áNÝ,Ú/à�Ù"å&â/ìnâ
Ù�å$ê$Ø�ÜPà�ã�å�ÚbÙ>Ûà�Ý9Ü6å&á�â�Û�Ù�Ý-ênà�å]à"æ�ÝOÙ�Ý6×hÝ-Ù"Ý-Ú�Ü6Ý
ß�ì$ß�à"Ý-á!èq÷Hæ�Ø�ß,îvà"æ
Ý4â
Ù�Ý6íYæ
Ý7Ûà"ã�Ú
Þ�Ù�Ý-ø/Ø
ã�Ù�Ý,á�Ý-Ú&àIå�×?à"æ�Ý=Ù�Ý-Û&ÜPà>Û�Ú/à�ßGðMã ï�ï+ä5Ý�ß"Ø
ä�ß�à�Û�Ú/à�ã�Û�ï�ï ì
ã�Ú�Ü6Ù�Ý-Û&ß�Ý7êvèT÷Hæ
ÝGà"Ý-á�â5Ý-Ù�Û�à"Ø
Ù�ÝGê$ã ùvÝ,Ù�Ý,Ú�Ü,ÝGä�Ý6àCð:Ý,Ý,Ú]à"æ
Ýc×hØ
Ù�Ú�Û�Ü,ÝGÞ&Û&ß�Ý7ß�Û�Ú�ê4à"æ�ÝcÙ�Ý-Û&ÜPà"ã�å&Ú

0 20 40 60 80
750

800

850

900

950

1000

1050

1100

1150

1200

Accumulated catalyst weight / kg

Te
m

pe
ra

tu
re

 / 
K

Reaction mixture (ref.)
Furnace gases (ref.)

0 20 40 60 80
750

800

850

900

950

1000

1050

1100

1150

1200

Accumulated catalyst weight / kg

Te
m

pe
ra

tu
re

 / 
K

Reaction mixture (min.)
Furnace gases (min.)

óTã Þ&Ø
Ù�Ýcô�úT÷Hæ
ÝHà�Ý,á�â�Ý,Ù>Ûà"Ø�Ù"Ý7ß+å�×5à�æ
ÝMÙ�Ý-Û�Ü6à"ã�å�ÚOá�ã û/à�Ø
Ù�Ý:Û�Ú�êO×hØ
Ù"Ú5Û�Ü6ÝHÞ/Û�ß"Ý-ß£Û�ßT×hØ
Ú5ÜPà"ã�å&Ú�ß
å�×qà�æ
Ý�Û&Ü,Ü,Ø
áOØ�ï�Û�à"Ý7ê@Ü-Ûà>Û�ï�ì$ßCà]ð:Ý,ã�Þ�æ/à-îMñjò-îJã�Újä5å�à"æuà�æ
Ý�Ù"Ý,×hÝ,Ù�Ý,Ú�Ü,Ý<çhÙ�Ý6×aèÆé�Û�Ú�ê|à�æ
Ý
á�ã�Ú
ã�á�ã ë-Ý-ê!çhá�ã�ÚFèÆéOß�ì$ß�à"Ý,á!è

á�ã û/à�Ø
Ù�Ý9æ�Û&ßqä5Ý-Ý,Ú�á�å�Ù�Ý9Ý7ø/Ø
ã�â�Û�Ù"à"ã à"ã�å&Ú
Ý-êAÛ�Ú�ê�ß�ã�Þ�Ú�ã�ö�Ü,Û�Ú/à�ï ìnê$Ý-Ü,Ù"Ý7Û�ß"Ý-êvîTß�Ø
Þ&Þ�Ý7ßCà�ã Ú�Þ�Û
ï�åð`Ý-Ù�Ü>æ
Ý,á�ã[Ü-Û�ï�â�Ù"å$ê$Ø�Ü6à"ã�å�Ú4à�åð:Û�Ù�ê�ß?à�æ
ÝcÝ-Ú�ê]å�×eà"æ�ÝJÙ�Ý-Û&ÜPà�å�Ù-èT÷Hæ
ÝJæ
Ý-Û�à`à�Ù�Û�Ú�ß�×hÝ,Ù`×hÙ"å&á
à"æ
ÝI×hØ
Ù"Ú5Û�Ü6ÝIà"åqà�æ
ÝGÙ�Ý-Û&ÜPà"ã�å&ÚOá�ã û�à"Ø
Ù�ÝHã[ß£à"æ
Ýcê$å�á�ã�Ú�Û�à"ã�Ú
ÞJâ
Ù"å$Ü,Ý-ß�ßÄã�ÚOà�æ
å&ß"ÝIâ�Û�Ù�à>ßÄå�×và�æ
Ý
Ù"Ý7Û�Ü6à"å�Ù-èÄ÷Hæ
ã[ßMÜ6å�á�â�ï ã�Ý7ß?ðMã à"ænÝ-Û�Ù"ï�ã�Ý,Ù�ö�Ú�ê$ã�Ú
Þ/ß6î�üGØ
á�á�Ý-ê
Û�ïvÝ6àIÛ�ï¤è�çzý�þ�þ�ô7é>è

ÿ Ú�ã Ú5Ü6Ù�Ý-Û�ß"Ý-ê4ã�Ú
ï�Ý,à�à"Ý-á�â5Ý-Ù�Û�à"Ø
Ù�ÝIð:å�Ø
ï[ê�Ù�Ý-ø/Ø
ã�Ù�ÝGß"å�á�ÝIâ
Ù�Ý6íYæ
Ý7Ûà"ã�Ú
Þ9å�×eà�æ
ÝG×hÝ-Ý-êvî
ðMæ�ã�Ü>æ
ð`å&Ø
ï[ê�ã�Ú�Ü6Ù�Ý-Û&ß�ÝGà"æ
ÝKåõ&Ý,Ù>Û�ï�ï
Ý,Ú�Ý,Ù�Þ�ì]Ü6å&Ú�ß"Ø
á�â$à"ã�å&Ú]å�×eà�æ
Ýqß�ì$ß�à"Ý-á!è��aÚnå�à�æ
Ý,ÙHð:å�Ù>ê
ß,î&à�æ
Ý
Ý,Ú/à"Ù�å�â�ì!á�ã�Ú
ã�á�ã�ë,Ý-ê;Ù"Ý7Û�Ü6à"å�ÙJß�Ý-Ý,á]ßGà"å!Ü6å&Ú�ß�Ø�á�ÝLá�å�Ù�ÝLÝ,Ú�Ý,Ù�Þ�ìnà"æ�Û�Úbà�æ
Ý4Ù"Ý,×hÝ,Ù�Ý,Ú�Ü,Ý9Ù�Ý6í
Û�Ü6à"å�Ù-è��Iåð:Ý,õ�Ý-Ù,î�à"æ
Ýcå�Ø$à�â
Ø$à�à�Ý,á�â�Ý,Ù>Ûà�Ø
Ù"ÝMå�×Fà"æ
ÝcÙ"Ý7Û�Ü6à"ã�å�Ú=á�ã û/à�Ø
Ù�ÝMã�ß?áOØ�Ü>æ�æ�ã Þ&æ
Ý,Ù�ã Ú
à"æ
Ý9å�â$à�ã á�ã�ë-Ý-ê]Ù�Ý-Û&ÜPà�å�ÙHà"æ5Û�ÚAã�Ú!à"æ
Ý9Ù"Ý,×hÝ,Ù�Ý,Ú�Ü,ÝqÙ"Ý7Û�ÜPà�å�Ù-è:÷Hæ
ã[ßMá�Ý7Û�Ú�ß:à�æ�ÛàGà"æ
ã[ßGß�à"Ù�Ý-Û�á
Ü,Û�Ú�ê$å!á�å�Ù�Ý9Ø5ß�Ý,×hØ
ïÄð`å&Ù���è ÿ ï[ß�å�î�à�æ
Ý�å�â
à"ã�á�ã�ë,Ý-ê!Ù�Ý-Û&ÜPà�å�ÙJÙ"Ý7ø&Ø�ã Ù�Ý-ßGï�Ý-ß�ßGæ
Ý7Ûà�ã Ú�Þ;à�æ�Û�Ú
à"æ
ÝHÙ�Ý6×hÝ-Ù"Ý-Ú�Ü6ÝHÙ�Ý-Û�Ü6à"å&Ù,è+÷Hæ�ã�ß£Ü-Û�Ú=ä5ÝMß"Ý,Ý,Ú=ä�ì9Ü6å&Ú�ß"ã�ê
Ý,Ù�ã Ú�ÞMà"æ
ÝMÛ�Ù"Ý7ÛGä�Ý6àCð:Ý,Ý-Ú9à�æ
ÝM÷:í�Û�Ú�ê
÷��6íYâ
Ù�å�ö�ï�Ý-ß,î�ðMæ
ã[Ü>æ4ã[ßÄâ
Ù�å�â�å�Ù"à"ã�å�Ú5Û�ï/à"åqà�æ
ÝGæ�Ý-Ûà:Û�ê
ê$Ý7ê=à"åqà�æ
ÝGÙ�Ý-Û&ÜPà�å�Ù-èT÷Hæ
ÝIÙ�Ý-Û&ß�å&Ú9×hå&Ù
à"æ
ã[ßLß"Ý,Ý-á�ã�Ú
Þ�ï�ì!ã�Ú�Ü6Ù�Ý-Û&ß�ã�Ú
Þ�Ý,Ú
Ý-Ù"Þ&ìbÙ"Ý7ø/Ø
ã�Ù"Ý-á�Ý,Ú/àJã[ßJà�æ�ÛàLà�æ
Ý]Ù�Ý-Û&ÜPà"å&Ùqã[ßqå�â$à�ã�á�ã ë-Ý-êbÛ&ß
Û;ß"ã�Ú
Þ�ï�ÝKØ
Ú
ã à,îvÚ
å�àcâ�Û�Ù�àJå�×�Û]ï[Û�Ù"Þ&Ý,ÙMâ
Ù�å$Ü6Ý-ß�ß,è	�Jã�õ�Ý,Ú!à�æ
Ý9â�æ
Ý,Ú
å&á�Ý,Ú�Û]ã Ú5Ü6ï�Ø�ê$Ý7ê�ã�Ú!à�æ
Ý
å�â$à�ã�á�ã ë7Ûà�ã å&Ú�â
Ù�å�ä
ï�Ý,á!î�à�æ
ã[ßHã�ßMÛ�ß"Ý-Ü,å�Ú�ê�ï[Û§ð å&â$à"ã�á]Û�ï�
�����Xè`÷Hæ
ÝLê
ã�ß�à"ã�Ú�Ü6à"ã�å�Ú�ä5Ý,àCð`Ý-Ý,Ú
Ø
Ú
ã àGÛ�Ú5ê!â
Ù"å$Ü,Ý-ß�ßHã�ßIõ�Ý,Ù�ì]ã�á�â�å�Ù"à�Û�Ú/àHã�Ú�à�æ
ÝLã�Ú/à"Ý-Ù"â
Ù�Ý6à>Ûà�ã å&Ú;å�×+à�æ
Ý-ß"ÝLÙ�Ý-ß"Ø
ï à�ß,è`÷Hæ
ÝLÝ-Ú$í
à"Ù�å�â�ì�â
Ù"å$ê$Ø5ÜPà"ã�å&Ú�á�ã�Ú
ã�á�ã�ë,Ý7ê�
�����Ká�ã�Þ&æ&àLÚ�å�à=Ü,å�Ú/à"Ù�ã�ä
Ø$à�Ý4à"å�Ûlß�Ý7Ü6å�Ú5ê�ï�Û§ðÈå�â
à"ã�á]Û�ï
������������� è��aÚ�â
Ù�å�Ü,Ý-ß�ß£å�â$à�ã�á�ã ë7Ûà�ã å&ÚFî§à"æ
Ý-Ù"ÝMðMã�ï�ï$ã�Ú4Þ�Ý,Ú�Ý,Ù>Û�ï$ä�ÝIá�å�Ù�ÝMÜ6å�Ú5ßCà�Ù�Û�ã Ú/à>ß�à�æ�Û�Ú�ð:Ý
æ�Û§õ�Ý9Ø�ß�Ý7êAæ
Ý-Ù"Ý�èK÷Hæ
å/ß�Ý=Ü6å&Ú�ßCà�Ù�Û�ã�Ú&à>ßMðMã�ï�ï�Ü6å&á�Ýq×hÙ"å&á à"æ
Ý=å�â�Ý,Ù>Ûà�ã å&Ú!å�×?å�à�æ
Ý,ÙJâ
Ù�å$Ü6Ý-ß�ß
Ø
Ú
ã à�ß,è�ñ�ÝMÛ�ï[ß"åIð:Û�Ú/à�à"åJÝ,á�â�æ�Û�ß"ã�ë,ÝÄà�æ�ÛàÄÛcß"Ý-Ü,å�Ú�ê9ï[Û§ð�å&â$à"ã�á]Û�ï&ß"ì�ß�à"Ý-á Ú
å�à£Ú
Ý7Ü6Ý-ß�ß�Û�Ù�ã ï�ì



���! �"$#%�'&)(+*' -,$.0/1�2.435(+,6 �798+,�8+:;��7-(+*<8>=.��':?(@*A��BC�D.� E:GF

H  I3�()&+ J��#�7-7- - �K EKL�',L:;8K -*'�',%MIN�8@.43O.�3� J -,$.�P48+=CBQ=%P�8K#<7�.��'8>,QP�(R.4 �S�P�8>:T.43% I7�3% E:;�'7E(@*
P� �(+79.��'8+,U(+,�KU.�3% �3% �(R.�.�P�(@,��DS� -P�N� 9.V/0 - E,U.43% �P� �(+79.��'8+,W:;�2XC.�#�P� 0(@,�KU.�3% 1 -XC.� -P4,�(+*$3� E(R.�Y
�',%ML8+PI7-8$8>*'�2,�MQ:; �K�'#%:GF�Z0BU -X=�(@,�K%�2,�MQ.43% [P4 E(>7�.�8>P�:;8K -*.48W @F M%F�(	.V/08@Y\K�':; -,����'8+,�(+*
=��� -#�K8>3%8+:;8>M+ E,% -8>#��W8>,% @]�/! ^7E(@,_.4(@`> 5.�3% ^P4 E�����V.�(@,�7- a.48b3� E(R.?(+,�Kc:?(+�4�U.4P4(+,��DS� -P
�',_.43% dP�(+K%�'(+*1K�'P� �7�.��'8>,_�',$.�8e(>7-798>#%,$.-Fgf\,h @F M%Fg.�3� i=%P4�2:?(+P�Be�D.� �(@:jP� -S�8+P4:; -PE]I.43% 
P� ��D���D.4(+,�79 L.4863% �(R.Q.�P�(@,��DS� -P	�',^.�3% kP�(+K��(@*�K�'P� �7�.4�28>,G�2,<�D��K O.43% kP� �(+7�.48+PQ�'�Q(?&> -P4B5�':lY
=<8>PD.�(@,$.OSm(+79.�8>P-]�n18>�D.�P4#%=Y\o[�' -*��� -,qpDrEs>t+u>v�F6wx���',%M^(G3% 9.4 -P48+M> -,% E8+#��	:;8K -*�/1�'*'*J(@*'*'8R/
#��L.48i�V.4#�KBi.43% ? -y� �7�.4�W8@S0.�3% ;.4 -:;=� -P�(R.4#%P� lM>P4(>K�' -,$.4�Q�',��D��K z.�3� a7-(@.4(@*'B�D.	=�(+PD.4��79*' @]
8+P�(+7-P�8$����.43% L7-(R.�(@*'B�V.!=�(@P�.���79*' [��#%P�Sm(+79 +F!{!8+`+ [S�8+P4:?(R.��'8>,l(+,�KaK%#��V.4�',%MU��3%8+#%*�K?(+*��D8ON� 
�',�79*'#�K �KL�',O.�3% 0:;8K -*+.�8	3% -*'=O�',W&> -P4�|S�BC�',%M0.�3� !=�8>�4�D�'N%�'*'�2.VB18@S�#<�D�',%Mx��#%M>M+ E�D.� �KOK E���'M+,��-F

} 3% W�',�7-P� �(+�� EKaS�#%P�,<(+79 OM$(+��.4 -:;=� -P�(R.4#%P� O/1�'*'*~=%P48+N�(+N%*'Ba798>,$.�P4�2N�#.� L.43% W -,$.4P�8>=$B6=%P48@Y
K#�79.��'8+,?P�(R.4 x�',;.43% 	S�#%P�,<(+79 +F } 3� Q E,>.4P�8>=CBk=�P�8K#�7- EKaN$Bk.43% xS�#�P�,�(>79 Q�<(@:; ��9]%�$.�(@,�7-�2#
 9.x(+*�F�p��@�+��r�v�]��3%8>#%*�KaN� O�',�79*'#�K �K?�',6.�3% O:;8K E*A.�8;(+7E798+#�,>.�S�8>P�.�3%���-F

�����;���I�$���I�������I�
� ,% -/�,$#�:; -P4�'7E(@*0:; 9.43%8K�S�8+Pl.43% G:;�',%�':;�2��(R.4�28>,d8+Sx.�3� G.�8@.�(@*� -,$.4P�8>=$B�=�P�8K#�79.��'8+,
P4(@.� L8@SJ(lP4 E(>7�.�8>P1�DB�D.� -:�/1�2.�3G8+,% O8>P1:;8+P4 	7�3� -:;��7-(+*�P4 E(>7�.4�28>,��03�(+�[N< E -,G=%P4 E�� -,$.� �KAF
} 3% ; -,$.4P�8>=$B�=%P48CK%#�79 �K�NCBb7�3% -:;��7-(+*�P� �(+7�.4�'8+,��L(@,<Kd.43% ?3% �(R.4�2,�MC�R7-8C8+*'�',%M?=%P4879 E�4�L8@S
.�3% �P� �(+79.��'8+,c:;�2X$.4#%P4 5/0 -P4 G.4(+`+ E,h�2,$.48e(+7-7-8+#%,$.EF���8+Pa(q7�3%8>�� -,hP4 9S� EP� E,�79 i��B�V.4 -:G]
(d=�8>�4���2N�*2 ;P4 EK%#�7�.4�28>,e�',�.�3� 6.48@.�(@*� -,$.�P48+=CB�=%P48K#�7�.4�'8+,�P�(R.� 58@Sx.�3% 5=%P4�2:?(+P�Bb�V.4 E(+:
P� -S�8+P4:; -P08@S�8R&+ EP1�@�$��/�(+�0S�8>#%,�KAF

�^��V�C�� �I� � �
  �'*2*�]�¡�F2]�¢^#�P�P�()B@] H FA(@,�K H P4�2M>3$.-]�¢�F�£OF2¤LrEs+t�r@F�¥0¦4§+¨E©mªm¨�§R«�¬�A©�ª�®kª|¯E§+©mªm°@±%F � 7E(+K E:;�'7
¡IP� ����-F%²�8>,�K8+,�F

o[#%:;:; �K%(@*�]@²�F2]C{!8$�V.4 E(]$¢�F|]Cn1³>�m´V8+P�K +] � F2]Cµ+8+3�(+,%,% E�4�� -,~]+¶[F+(@,�Kl·0´V -*��D.�P4#%=~]>��F2¤J�@�+��r@F
¢i�2,��2:;�'��(R.��'8>,U8@S¸.�3% 	 -,$.�P48+=CBk=%P48CK%#�7�.4�28>,?�',;.�3� 	(+:;:;8+,%��(	P� �(+79.�8+PEF¥�¦�°E¨�¹�¹�ºRª�±C»R¼W°V½
¾L¿ ¬0À0Á Â+Ã)F�Ä�8+*�F%fDf�F<fV�V.�(@,CN%#%*�] } #�P�`> -B@F

n18>�D.�P4#%=Y\o[�' E*'�� -,�]QµF[nLF2¤År�s+t+u%F ¿ §+©�§@«ÇÆ@©mªm¨�À�©È¹4§@®ÊÉ[¹�½9°R¦�®kª�±$»@F[Ä�8+*�FxË�8+S ¿ §@©È§R«ÇÆ)¼�ª'¼�Ì
À~¨9ªm¹-±�¨�¹k§R±Aº�Í<¹4¨�ÎC±A°R«|°4»+Æ)F~�C=�P��',%M> -P�Y�Ä� EP�*�(@M�F>7�3�(+=.� EP	r+F

�$.4(+,�79�'#~]CÏWF2]CfV�D&>8+P�(@,C#~]>ÏUF|]¢i(+P��',% ���7-#~]>¢�FC(@,�K   8>M+#��-]+ÐzFC�@�>�%r+F>�C E7-8+,�Kl*�()/_(+,�(@*'B���'�
8+S�K%�|yA#����'8+,;�<(+:; E�-F<Ñ�±�©�Ò�ÓCÒ¸Ô!>�«Çªm¹�º�Í�Î�¹9¦�®;°�ºRÆR±�§@®zªm¨9¼[Õ�pDr�v�]¸r�ÖArEtF

× #~]¸µ%F�(+,�Ki�%P48+:; E,$.-]   F~�!F�r�s+t>s+(F�¢i 9.�3<(@,% k�V.4 E(@:ØP4 9S�8+P4:;�',%M%F%f�f�FAÏQ�2y�#<�D�'8+,<(@*�*'�':;�2Y
.�(R.4�28>,���(@,�K5P4 E(>7�.�8>P0���':z#�*'(@.��'8+,<�9FCÔxÑ ¿ Î ¾ Ó°RÙ¦�±�§@«CÚAÛ¸pVr�v�]<s$��Ö�r��+uF

× #~]1µFJ(+,�Ke�%P48+:; E,$.-]   FI�!F1rEs+t>s@N~F�¢^ 9.43�(@,� 5�D.� �(@:ÜP4 9S�8+P4:;�',%M%]�:; 9.43�(@,<(R.��'8>,e(@,�K
/�(R.4 -P�Y�M$(+�0�D3��|S�.E¤�f�F��',>.4P��',�����71`C�',% 9.4�'7E�9F<ÔxÑ ¿ Î ¾ ÓC°@Ù¦�±�§@«CÚAÛ�pDr�v�]<t+tRÖCs+Ý%F


