
DISPARITY ESTIMATION AND
RECONSTRUCTION IN STEREO VISION

Salvador Gutiérrez and José Luis Marroquín

Comunicación Técnica No I-03-07/7-04-2003
(CC/CIMAT)



���������
	����� ��������� ��������� �
��� 	�������������	������������ ��� ����� 	����
!����������

"�#%$'&%#)(+*-,�.0/�132546 ,7, 698 #):+(<;)*-=>46@? /+2A=�B #),3,7*DC/E4F :
GIH7J9KMLONQPRHTSUJWV5H3XYKMZ\[^]5_`Z7aN9J�H`Jcbd]eKOH`fga]eKOZh_`]5X

ikj PRNmlon+N^XYKp]eq-r9s^tRu%Gvl n+lxw5y9s5s5smuWz|{%]eJm]e}Y{m]~KMNmumzvKON%l\u%b aH��RZh_�N
� sx�`�ArWt5t���r �9� r%ue� ik��� � sx�`�ArWt5t~��s^tesx�9u~H���f�]eZ�q � XM]eq�V~]5PRN9L��vH`K7l �^�W{l H7Px{u`}Yq�f��|_�Z�f�]~K7l f��

�I�p���h�����p�m�k�I�^�������p ��R¡\¢^£��e¤R¤R¥M¦e�e ����M¦Q§�¦9¨ª©e�«�p�^��§Y¦~¬� ��5¨\¨ª�7
 �¦5¥p¥M�7§O¤x¦9¢WW��¢W ��®¤R¥M¦5¯x¨ª�3��¡�¢d§U�M���p¡\ �°>¯x¡�¢^¦^ `±R¨ª�e¥T§U�M�7¥M�`¦²©R¡ª§M¡³¦9¢
�^�e§�¡�¢e�M¥�¡\¢W§M¡ª 0¨�¡\�Q¡³�O����¡³¦9¢W§�´¶µW¤m�7 `¡³·m ��5¨�¨³¸e°|�¹���M ��R¡\¢^£º¡\§®¦e»¼¢^¦
±W§Y�T¡�¢�¦^ � 7¨\±WW�3��e¥M�`�e§o¯m�7 ��5±W§��½���^�7¥M�|¡\§I¢^¦~���R¡\¢^£«�M¦¹�¹���M ���¡\¢
�p�^¦9§Y��¥M�`£^¡³¦9¢W§�´|¾¿���^�7¥|À^¡�¢WR§k¦e»Á¤R¥M¦5¯x¨ª�3��§�°-¨\¡\À~�¹¨ª�e¥M£e�¼¥M�`£9¡ª¦9¢W§
¦e»E���^�d¡\�¹�~£e�®Âk¡³�p�Ã�@©e�7¥M¸Ä�^¦9�¹¦e£e��¢^�`¦9±W§¼�O�`Å9�p±W¥M�c¥M�7§O±R¨³�®¡\¢
�7¥p¥M¦9¢^�7¦9±W§��¹���p p�R¡�¢^£½¡�¢«�5¨\�¹¦5§Y��`©e�3¥M¸« ��e§Y�e´+Æv¡\§�¤W�e¥�¡³�Y¸«¡�¢T§O±W ��
¥M�`£9¡ª¦9¢W§D ��5¢T¯x�EW�`�O�7¥��Q¡�¢^�7«Âk¡Ç���|�½x¡³È%�7¥M��¢~�+�e¤R¤R¥M¦e�e ��%°~¯W�e§��7
¦9¢ÉÂÊ��¨\¨oÀ^¢^¦�Âk¢d»Ë�e ��M§T�5¢WÌ¤R¥�¡\¢W `¡\¤x¨ª�7§T¦e»Í§U�M�7¥M�`¦0©R¡\§O¡ª¦9¢%´0¾½¢^�
§O±W ����¹���p�^¦W¹¡\§Á¤R¥M¦5¤x¦9§Y�7Q¡�¢«�p�R¡\§Á¤W�e¤x�3¥o�5¢W�¡Ç�p§�¤m�7¥M»Ë¦5¥��¹�5¢W ��
¡\§® �¦9��¤W�e¥M�7��O¦º§Y�O���O�@¦e»«�p�^�d�e¥O��§Y�O�3¥O�7¦º�5¨³£5¦5¥�¡Ç���R�¹§�´Î�¿�^�
¤R¥M¦5¤x¦9§Y�7����`�p�^¦WW¦9¨ª¦e£e¸¹¡\§I¯W�e§��7�±W¤m¦9¢�x¡³È-±W§M¡³¦9¢�¦e»-�p�^�T�¹¦5§U�
¨�¡ªÀ~��¨³¸dx¡\§�¤W�e¥�¡³�Y¸@�e¸W¤x¦e�p�^�7§��7§T»Ë¦9¥¼¤W���p�^¦9¨ª¦e£9¡\ ��5¨�¥M�`£9¡ª¦9¢W§�´��I�R¡\§
x¡³È-±W§O¡ª¦9¢c�e¤R¤R¥M¦e�e ��0¡\§½»Ë¦^±R¢WW�7É±W¤m¦9¢0ÂI�3¨�¨>ÀW¢^¦�Âk¢c¤R¥p¡�¢W `¡\¤x¨³�3§
¦e»�§U�O�3¥M�`¦�©R¡\§O¡ª¦9¢%´

Ï�Ð�ÏpÑ�Ò�Ó-Ô>ÕDÖ>×%Ò-ØÙÔDÑ
Ú Z�JxNR_�{mq�]5LcX�KOH7LOH7NÛVWZhX�Z�N5J ÜEZªKMÝßÞx�RH3PßJxN9JR�U_�N5q�N5Lc_`]5fQH`Lp]5X
ÜEZ\KOÝ j qh]eJm]5L�LOH`KOZ�Jm]5X�ZhX®]ÃXYKp]eJmPx]5LMP j LMN5�xq�H`fàZ\Jgf�]eJW�Û] j �
j q�Z�_7]~KMZ\N9JmX`umfQ]5Z\Jmq\�®Z�J0LMN5�)NeKEJm]�VWZ\[^]~KMZ\N9J�]eJ%P j ]5XMX�Z�V5H«Lp]eJx[9H��
ÞmJmPxZ\Jx[«] jmj q\Zh_`]eKOZ�N5JmX7lDáÍÝmH`LMH¿]5LOH¿â9{mZªKMH¿]½ãÙH`ÜÛXON5q�{RKMZ\N9JmXD]�V~]5Z\q\�
]e�mq\H«Z�J�KMÝxHTf�]eLMä5H`KE]5JmP�JxH`ÜÎ]eq�[5N9LOZ\KOÝxf�XÍ]eLMH j LMN j N9XOH7P®LMH`[5�
{xqh]eLMq\�9l>åoH`K7u^Z\J®X j Z\KOHkN5ã�f�N9LOHÍKMÝm]eJ�t5s«�5H3]eLpX+Neã�LOH3X�H3]eLp_pÝu~KMÝxH
LMH7XO{xqªKpX�]eK�KM]5Z\J%]e�xq�H0ÜEZªKMÝß]�V~]eZ�q�]5�xq�H0f�H`KOÝxNRPxX®KOH7JmPgKON�X�ÝxN~Ü
XON5fQHEPRH�ãÙH3_�KMX7lÁæW{m_pÝ�]eLMHÍ�%H3_�N5fQZ�Jx[«fQN5LMH¿Z�f j N9L�Kp]eJ^Ko]5X+fQN5LMH
] jmj q\Zh_`]eKOZ�N5JmX>Neã%X�KOH7LOH7Ne��VWZ�XOZ\N9J|KONv_`N5f j {RKMH`L�[5Lp] j ÝmZ�_7X>]eJ%PTVWZ\LO�
KO{%]eq�LMH7]eq�Z\KY��]eLMH|PxH`V5H7q\N j H3P�lÁb0N5LMH`N~V9H`L3u5KMÝxH7XOHTPRH�ãÙH3_�KpXELOH7V5H3]eq
�m]9X�Zh_TfQH7_pÝm]5JxZhX�f�XEKMÝm]~K|Ým]�V5HTJmNeKv�)H`H7JdÜ¿H`q�q>{xJmPxH`LpXYKMN^NRP0Z�J
KOÝmH j LMNW_`H7XMX+Neã�XYKMH`LMH`N^XO_`N j Zh_ÊVWZhX�Z�N5J>lDS�KIX�KOZ�q�qxZ�XÊPRZªç®_`{xqªKIKONTN9�R�
KM]5Z\JdPxH�KM]5Z\q�H7P@]eJmP0XOfQN^N5KOÝdPRZhX j ]eLMZªKY�²f�] j X½ÜEZªKMÝd[5NWNRPcH7Px[5H
PRH`ÞmJxZ\KOZ�N5Ju5]5qªKMÝxN5{m[5Ý¹XON5fQHILOH j N9L�KMH7P¼fQH`KOÝxNRPxX+] jmj LON^]5_pÝTKMÝxZhX
ZhPRH7]5q�{xJmPRH7L½_�H7L�Kp]eZ�J²_`Z\Lp_�{xf�X�KM]5Jm_�H3X`l
æWN5fQH«Neã�KOÝxH j LON9�xq\H7f�XÍZ\Jcf�]~Kp_pÝxZ\Jm[QXOÝxN~Üè{ j ]9X
égê PRZ�X j ]5LOZ\KY�¹X j Z�q\qhXOë�ìÙN5�x}YH7_�KpXÊZ�J�KMÝxH½ãÙN9LOH7[5LMN5{xJ%P�] jxj H7]eLÊãí]~KO�KOH7Lk]5X¿KMÝxH`��[5H�Kk_`q\N^X�H7LÍKON�KOÝxH¼_7]efQH`Lp]5Xpî�ux]5JmP
é Z�Jm_�N9LOLMH7_�KÍPxZ�X j ]eLMZ\KY�®H7PR[9H7X7l
áÍÝxH�H��RZhXYKMH`Jm_`H¶NeãÌKOÝxH3X�H j LON9�xq�H`f�XèXO{x[5[9H7X�KMXïKOÝ%]~KèKMÝxH
f�]~Kp_pÝxZ\Jm[ÃìíN5L�ðpñeò�òOó�ôAõmñ~ö-÷5ó`ö)ðpó�î j LMN5�xq�H`f�Ým]5X«JxN5K¼�%H7H`JÄ] j �
j LMN j LMZh]~KOH7q\�ø] jxj LMN9]5_pÝmH7P�lùb@]~KM_pÝmZ\Jx[gZhXÌúËûkõmñ�ôpô�úíü�ý�óÄZ�JÎNW_��
_�q�{mPRH3PÎ]eLMH7]5Xc�)H7_7]e{mXOHÃNR_`_�q�{mPRH3P j N9Z\J^KpXd]eLMHÃZ\JxH`�RZ�X�KOH7J9KdZ�J
H`Z\KOÝmH`L�Z\f�]e[9H�N5ã½]@X�KOH`LMH`N^XO_`N j Zh_ j ]5Z\L3lÃb0N9X�K¹H`�WZhX�KOZ�Jx[É]5q\[9Ne�
LMZªKMÝxf�X0_�N5fQHÌ{ j ÜEZªKMÝ<XON5fQHºPRZhX j ]eLMZªKY�øV~]eq�{xHÃ]5XMX�Z�[5JmH7PøKMN
KOÝmN9XOH«]5LOH3]5X7uWÜEÝxZ\q�H¼]¹ãÙH`ÜÎ]eq�[5N9LOZ\KOÝxf�X¿q�NW_7]~KMH|NR_7_�q�{mPRH7Pc]5LOH3]5X
]eJ%P�q�H7]�V9HÊKMÝxH`fþ�xq�]5Jxä-lDÿøÝ%]~KOH7V5H7L�ÜÍ]��«KOÝmH7XOHkPRZ�X j ]5LOZ\KOZ�H7X+]eLMH
]5XMXOZ\[9JxH7PcZ\KTZ\JWV5N9q\V9H7Xk]�[5{mH7XMX`u)ÜEÝxZh_pÝ@Z�JÉXON5fQH¹]5q\[9N5LMZªKMÝxf�XkZhX
JxN5KkH`V5H7J²_`N5JmXM_�Z�N5{%X�q���f�]5PRH9ux]eq\KOÝxN9{x[5Ý²f�]eJW�®{mXOH«ÝxH`{xLMZhXYKMZ�_7X
ìÇ}Y{%XYKMZªÞmH3P²KON�PRZ��)H7LOH7J^K½PRH`[9LOH7H7XpîÁKMNQÞmq\qKOÝxHT[^] j X7l

b@]~KM_pÝmZ\Jx[²qh]eLM[5H�ÝmN5fQN5[9H`JxH7N5{mX|]eLMH7]9XkZhXT]eqhX�N²]eJ@Z�q�qª� j N^X�H3P
j LMN5�xq�H`fcuRX�Z�Jm_`Hv]eq�q j N9Z\J^KMXINeã>KOÝxH3X�HvLOH7[5Z�N5JmXÊÜIN9{xq�P®fQ]eKM_pÝ²]eq\�
fQN9X�K�]eq�q j N5Z�J9KpXTNeã¿KOÝmH�_�N9LOLMH7X j N9JmPRZ�Jx[cLOH7[5Z�N5JÌZ\JÃKMÝxH®N5KOÝxH7L
Z\f�]5[5H0Neã«KMÝxH@X�KOH`LMH`N^XO_`N j Zh_ j ]eZ�L7lÎáÍÝxH3X�Hcãí]9_�KMX�Z\f j q���KOÝm]eK
XYKMH`LMH`N|]eq�[5N5LMZ\KOÝxf�X�X�ÝxN9{xqhP j LMN~VWZ�PRH¿PRZhX j ]5LOZ\KY�«V~]eq�{xH7X>ãÙN5L�KOÝmH7XOH
LOH7[5Z�N5JmX7uxÜEÝxZh_pÝ@]5LOH�ö-ñ��ÍãÙN5{mJmP0�W�²]®fQ]eKM_pÝxZ�Jx[ j LONR_�H3XOX7lEÿÌH
j LMN j N9XOHI]eJ�] jxj LON^]5_pÝ«KONvÞmq�qWKOÝxN^X�HI[9] j X>ÜEZ\KOÝ¹KOÝmH¿fQN^XYK+q\Z�ä5H7q\�
ÝW� j NeKMÝxH7XOZhXÍ�m]5XOH7P�N5Jc]¹JmN~V5H`q)ãÙLp]efQH`Ü¿N5LMä�ãÙN5L Ú ]��5H3X�Zh]eJ®H3XYKMZª�
f�]~KOZ�N5Jc]eJ%P²PxZ��-{mXOZ\N9J²N5ã�PRZhX j ]eLMZªKY��V�]5q\{mH7X7l

� XYKMZ\f�]eKOH7P0PxZ�X j ]eLMZ\KY�®ãÙ{xJm_�KOZ�N5JmXvÝm]�V9H«]�PRN5f�]eZ�JcKOÝ%]~Kv_`N5LO�
LOH3X j N5J%PxX²KONgH`Z\KOÝmH`L0Z�fQ]5[5HÃNeãQ]gXYKMH`LMH`N9XM_�N j Zh_ j ]5Z\L3uTX�NïÜ¿H
X�ÝmN5{xqhPÛ]5q\ÜÍ]��RX¼[5H`K¹KYÜ¿NÃPRZ�X j ]5LOZ\KY�ÃZ\f�]e[9H7X7uÁN5JxH²LMH�ãÙH`LMLMH7PÃKMN
KOÝxH�q�H�ãËK«Z\f�]e[9H¹]5JmPdN9JxH¼KMN�KMÝxH¹LMZ�[5Ý^K7l Ú H7_`]5{mXOH�NeãÁKMÝxHQPRH�Þx�
JxZ\KOZ�N5J�N5ã>PRZhX j ]5LOZ\KY�5uW]5XÊKOÝmH|PRZ��-H`LMH`Jm_`HvZ�J®LMH`qh]~KOZ�V5H j N^X�Z\KOZ�N5J�Neã
KOÝxH j LMNe}YH3_�KMZ\N9JmX½N5ã¿] j N9Z\J^KTN5J@KOÝxHQq�H�ãËK¼]eJ%P@LMZ\[9Ý^K«_7]efQH`Lp]5X7u
äWJxN~ÜEq\H3PR[5H½NeãKMÝxH|PxZ�X j ]eLMZ\KY��]9XOXOZ\[9JxH7P�KON�N9JxH j N9Z\J^KIZ�J�H7ZªKMÝxH`L
_`]5f�H7LM]¹]eq�q\N~ÜkXÊÞmJmPxZ\Jx[�KMÝxHT_�N5LMLMH7X j N9JmPRH`J^K j N9Z\J^KEN5J�KOÝxH«N j �
j N^X�Z\KOH|_`]5f�H7LM]ml�áÍÝW{mX7uWZªãDÜIHv[5NTãÙLMN5f N5JmH j N5Z�J9KÍZ�J�]¼_7]efQH`Lp]
KON®Z\KMX½_�N5LMLMH7X j N9JmPRZ�Jx[ j N9Z\J^K½Z�JcKOÝxH�NeKOÝmH`L½_7]efQH`Lp]Q]eJmPc�m]9_pä-u
ÜIH0XOÝxN5{mq�P�LOH3]5_pÝÛKOÝxHdXM]efQH j N9Z\J^KQãÙLMN5f�ÜEÝxZh_pÝgÜIH0X�KM]5L�KMH7P
KOÝxZhX j LMNR_�H3XOX7l�áÍÝxZ�X¼Z�XTJmNeK�]eq�ÜÍ]��WXvKMÝxH®_`]9X�H�ãÙN5L«KMÝxLMH`H��m]9X�Zh_
LOH3]5XON5JmX �
é NR_`_`q\{mPxH7P j N9Z\J^KMX½_`]eJ²JxN5Kk�%HTf�] jmj H3P®KMNQKOÝxHTN5KOÝxH7LkX�ZhPRH5u
é Z\KvZhX½V9H`LM��q�Z\ä9H`q���KMÝm]~KvKOÝxH7LOH�]eLMHTfQZ�XOf�]~KM_pÝmH7X7u)X j H3_�Zh]eq�q\�cZ�J]eLMH7]9XNeã%V5H`LM�|ÝxN5fQN5[9H`JxH7N5{mX>Z\J^KMH`JmXOZªKY�9u~N5L�ÜEÝxH`LMHI_`N5LMLOH3X j N5J%PW�
Z\Jm[�Z�f�]e[9H7XE]eLMH«[5LMH7]eKOq��®PRZ�X�KON9L�KMH7P�u
é PRZhX j ]eLMZªKMZ\H3X¿]5LOH«N9Jxq\��H7X�KOZ�fQ]eKOH3P�KMN�]�_�H`LOKM]5Z\J j LMH7_�ZhXOZ\N9JlÿÌHc{mXOH®KOÝmH7XOH�ãí]9_�KpX¼KMNÉH7V�]5q\{%]~KOH�KOÝmH²_`N5JmXOZ�X�KOH7Jm_��ºN5ãkKOÝmH
KYÜINÉPRZ�X j ]5LOZ\KY�ÉZ�f�]e[9H7X¼N9{RK j {RK��W�ÉKOÝxHc]eq�[5N9LOZ\KOÝmf²uÁX j H3_�Zh]eq�q\�
ãÙN5L j ]~KOÝmN5q�N5[5Zh_`]5q~LOH7[5Z�N5JmXÁìíNR_`_�q�{mPRH3P�u�ÝxN5fQN9[5H`JmH`N5{%X`u3]eJmP|V5H7LO�
PRZhXYKMN5LOKOH7Pº]5LOH3]5Xpî�l²áÍÝxH j LMN j N9XOH7PÃ] jmj LON^]5_pÝÌq\NR_7]~KOH3X j ]eKOÝxN5�
q\N9[5Zh_`]5q-]5LOH3]5X7ux]5XMX�Z�[5J%XÊKMÝxH`f PRZhX j ]5LOZ\KY�®V~]eq�{xH3XÍÜEÝxZ�_pÝ0]5LOH|KOÝmH
fQN9X�KQq�Z�ä5H`q��Ä]5_7_�N9LMPRZ�Jx[@KONÌKOÝxHd_`N5J^KOH`�WK7uI]5JmPÄH7V~]eq�{m]~KMH7X�KOÝmH
_�N9JmX�ZhX�KOH`J%_��½N5ãWKOÝxH3X�HÊ]9XOXOZ�[5JxH7f�H7J^KMX�ÜEZ\KOÝ¼LMH7X j H7_�K�KMNEKOÝmHÊ�m]9X�Zh_
LOH7q�]eKOZ�N5Jc�)H�KYÜ¿H`H`J0q�H�ãËK|]eJmPcLMZ\[9Ý^KkZ\f�]e[9H7X7ux[5Z�V5H7J²KOÝxH�PxZ�X j ]eLMZ\�
KOZ�H7X7lÁÿøÝxH`J²KMÝxH`LMHT]eLMH|Z�Jm_`N5JmXOZ�X�KOH7J^K j N5Z�J^KMX7uWKOÝxH¼_`N5LMLOH3X j N5J%PW�
Z\Jm[|H3XYKMZ\f�]eKOH7XÊ]eLMHILMH`VWZhX�H3P�Z�J�]9_`_`N5LpPx]eJm_`HÊKMN|KOÝxHk_`N5J^KOH`�^Ko]5JmP
_�N9JmX�ZhX�KOH`J%_��dZhX¼]e[^]eZ�JÌ]9XOXOH7XMXOH7P�l�S�ãÍKOÝmH®XYKMH`LMH`N9XM_�N j Zh_ j ]eZ�LTNeã
Z\f�]5[5H7X�ZhX�JmNeKc[5LMH7]~KMq\� j ]eKOÝxN9q\N9[5Zh_`]eqAuEKMÝxZ�X j LMNR_�H3XOX²_`]5Jß�)H
f�]5PRH«KMN�_�N9J^V9H`LM[5H|{xJ^KOZ�qD]5Jc]5LO�mZªKMLM]5LOZ�q\��_�N5J%X�ZhXYKMH`J^KkH7X�KOZ�f�]~KMH
Z�XkN5�RKp]eZ�JxH7P�l
i �xLMZ�H�ã½LMH`VWZ�H`Ü�N5ãkKOÝxH0X�KM]eKOH²Neã½KMÝxHc]eLOK�Z�JïX�KM]eKOZh_�X�KOH7LOH7N
]eq�[5N9LOZ\KOÝxf�XvZ�X«[9Z\V9H`JdZ�JÃX�H3_�KOZ�N5JÉS�S�l�áÍÝxHQ�m]5XOZ�_ j LMZ\J%_�Z j q\H3X|Neã
XYKMH`LMH`Ndf�]eKM_pÝxZ�Jx[É]5LOH�LOH7V^Z�H`Ü¿H7PÄZ\JÛXOH7_�KOZ�N5JÄSOS�S�lºæWH7_�KOZ�N5J�S��
PRH7XM_�LMZ��%H3X«KOÝxH�JmN~V5H`q+KMH7_pÝxJmZ�â^{xH®{%X�H3P@KMNd_�N9f j {RKOH®PRZhX j ]eLMZªKY�



V~]eq�{xH7X7u>X�KM]eKOZ�Jx[�Z\K¼ÜEZ\KOÝxZ�J@KMÝxHQãÙLp]efQH`Ü¿N5LMäcNeã Ú ]��5H3X�Zh]eJ@H7X�KOZ\�
f�]~KMZ\N9JlkæWH7_�KOZ�N5J ��H`� j q�]5Z\J%XÍKOÝxH�_�N9Jm_�H j K½NeãoPRZhX j ]eLMZªKY�²_�N9JR�
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X j ]5_�H . . ' . 1 ' L L�L ' .�� C ��ÜEZ\KOÝ�KOÝmH²LMH`[9Z\N9JÄNeã j N9Z\J^KMX
ÜEZªKMÝ j N9XOZªKMZ\V9H�_�NWN9LMPRZ�Jm]eKOH7X7ldS�KpX�V9H`LOKOZh_�H7X¹]eLMH�KOÝmH�
 j N9Z\J^KMX
ìY� 2Os�2?L�L L 2Os9î�umìísA2`�12?L�L L 2Os9î�u�L L�L�uhìís�2Ms�2?L�L L 27�3îpl+áÍÝW{mX7u�KM]eäWZ�Jx[vKOÝxH � {x�
_�q�Z�PxH7]eJÛf�H`KOLMZ�_5uÁKOÝmH�f�]~�RZ�f�{xf j N9XMX�Z��xq�H�PRZhX�KM]eJ%_�H��)H�KYÜ¿H`H7J
]eJW��_`N5{ j q�HENeã-fQH7]9X�{xLMH7X+ZhX�� tRl+áÍÝxHEfQN9X�KoH`V9H`J�PRZhXYKMLOZ��x{RKMZ\N9J
Z�X½LOH j LMH7XOH`J^KOH3Pc�^��KOÝmH��m]5LO�R_�H7J^KOH`L½Neã+KOÝxZhX|X�Z�f j q\H`��u)]5JmPcKOÝmH
fQN9X�K�{xJxH7V5H`J�PRZ�X�KOLMZ��x{RKOZ�N5J%X¼q�Z\H�Z\JÃKMÝxH�V9H`LOKOZh_�H7X7l � JmZ\fQNRPx]eq
PRZhXYKMLOZ��x{RKMZ\N9JmXv]5LOH j N5Z�J^KMX|_�q�N9XOHTKON�KOÝxH¹V5H7L�KMZ�_`H7X7umf�{mqªKMZ\fQNRPx]eq
PRZhXYKMLOZ��x{RKMZ\N9JmX�q\Z�H²_`q\N^X�H�KONÃX�N9fQH�Neã½KOÝxHc�m]5LO�R_�H7J^KOH`LpX¼N5ãkKOÝmH
ãí]5_`H7X®]5JmPgX�ZhPRH7X®Neã! �� ��� . u¿KOÝxH@�%N9{xJmPx]5LO��Neã!� ��� . ì'X�H7H
��Z\[%lmw9î�l *vZ�XM_�LMH�KMHTfQH7]5XO{xLMH7XEf�]��®�)H¼[9LM]9PR{m]eq�q��:C%]~KOKOH7JxH7PcN9L
X�Ý%]eL j H7JxH7P¹KON¼_`N5J^KOLMN5qx_`N5{ j q\Z�Jx[«�%H`KYÜIH7H`J�qh]��5H7LMX7u�KOÝxN9{x[5Ý�KMÝxZ�X
X�ÝmN5{xqhP®�)H|PxN5JxH|ÜEZªKMÝ�_7]eLMH5uWX�Z�Jm_�H«_�N9JWV5N5q�VWZ\Jm[¼�xq�Z\JmPxq\��ÜEZ\KOÝ²]
X�fQNWNeKMÝxZ�Jx[�ä9H`LMJxH`q+Ü¿N5{xqhPÌPRH7X�KOLMN~�²KOÝxH�JxN9LOf�]5q\Z-�7]eKOZ�N5J j LMN j �
H`LOKY�5l 4 H`V9H`LOKOÝxH7q\H3XOX7uRZªKkZhXEH3]5XO��KON®XOH`H«KMÝm]~KEKMÝxH j N5Z�J9KpXENeã�KOÝmH
LOH3_�KMZ\q�Z\JmH7]eL®XOH`[9fQH`J^K j ]5XMXOZ\Jx[ÌKMÝxLON9{x[5ÝïKMÝxHd�m]5LO�R_�H7J^KOH`L�]5JmP
KOÝxH j N9Z\J^K¹_`N5LMLOH3X j N5J%PRZ\Jm[cKON@]0fQH3]5XO{xLOH9uDH`�WKOH`J%PRH7Pº{mJ9KMZ\q¿Z\K
Z\J^KMH`LpX�H3_�KMXoN5JxHÍNeã-KMÝxHÍãí]5_`H7XÁN5ã%KMÝxH½XOZ\f j q�H���u5LMH j LOH3X�H7J9Ko]|ãí]5f¹�
Z\q���N5ã�PRZhXM_�LMH�KOH«fQH7]9X�{mLOH3XIÝ%]�V^Z�Jx[�KOÝmH«XM]efQH«fQNRPx]eq>X�KOLM{m_�KO{xLMH
�x{RK¿LM]5Jx[5Z�Jx[«ãÙLMN5fþKOÝxH|X�Ým]5L j H7X�KvìíZ\J®N9JxHvXOZhPRH3î�KMN¼KMÝxH�C%]eK�KMH7X�K
Z\J®KOÝxH«_�H7J9KMH`L3l�áÍÝmZ�XÊãí]efQZ�q\�QÜEZ�q\q)�%HvLOH`ãÙH`LMLOH3P�KON�]5XÁKMÝxH ê XO_7]eq�HX j ]5_�H3ë�N5ã+]QPRZhXM_�LMH�KOH«fQH7]9X�{mLOH9l
áDN@_`N5f j {RKMH�KOÝxH�N j KMZ\f�]eqIH7X�KOZ�f�]~KON9LMX¼f�H7J^KOZ�N5JxH3PÃZ\JÄXOH7_��
KOZ�N5J0S��½� i umKMÝxH¼H`JmH`LM[5�®ãÙ{mJm_�KMZ\N9Jm]eqhX�ì'â%l V-l\u%H7â^Jl � îE]5LOHTfQZ�JxZª�
fQZ��7H7P²ÜEZªKMÝ0]�XOZ�f j q\HTZ\KOH7LM]eKOZ�V5H|f�H`KOÝxNRP²N5�xKM]eZ�JxH3P��W��H3â^{m]~KO�
Z\Jm[ÃKOÝxH0[9LM]9PRZ\H7J^K¹KMN �`H`LMNgì#" 7 C s9î�]5JmPgX�N9q\VWZ�Jx[ÌãÙN5LQKOÝmH
_�N9f j N5JmH`J^KMXTN5ãIKMÝxH�fQH7]9X�{xLMHQV5H3_�KON9L7l®áÍÝmZ�X j LONR_�H3XOXT_7]eJÃ�)H
Z\J^KMH`L j LOH`KOH3P|]9X>]EPRZhXM_�LMH�KOH`�'KMZ\fQHÊPx�^J%]efQZ�_7]eq5XO�RXYKMH`f<ÜEÝxN9XOHÁ{ j �
Px]~KMZ\Jm[¹ãÙN9LOf¹{xqh]¹ZhX
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C � ZhX¿KOÝmH¼X�H`KkNeãDJmH`Z�[5ÝW�%N9LMXÍN5ã �Wl
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áÍÝxH¼XOZ\f j q�H�� � ��� . uRKMÝxH¼X j ]5_`H|ÜEÝmH`LMH«PxZ�XM_�LMH�KMH|fQH3]5XO{xLOH3X

q�Z�V5H5l

æWZ\J%_�H|KOÝxHTXO{xf�NeãDKOÝxH«_�NWH`ç�_`Z\H7J^KMX¿NeãDKOÝxH«fQH7]9X�{xLMH7XIZ�J�KMÝxH
LMZ\[9Ý9K¼ZhX®�9u>KMÝxH®{ j Px]eKOH7PÃV9H7_�KON5L�ÜEZ\q�qÊq�Z\H�ÜEZªKMÝxZ\JÃKMÝxH�_`N5JWV5H`�
ÝW{xq�qDN5ãÁKOÝxN^X�H¼fQH3]5XO{xLOH3X½]5JmPcKOÝmH`LMH�ãÙN5LMH¼ÜEZ�q\q�q�Z\H¹N5JcKOÝmH�XM]efQH
j qh]eJxH9lÁáÍÝxZ�X¿fQH7]5JmXÊKOÝm]eK¿Z\ã>KMÝxHvZ�JxZ\KOZh]eq-V5H3_�KMN5LpXÊ]eLMH½fQH3]5XO{xLOH3X
ìËKMÝxH`Z�LI_`N5f j N5JxH7J9KpXo]eLMHÍJxN5Jx�AJxH7[9]eKOZ�V5HE]eJmPQ]9PxP�{ j KONT{xJmZªKY�xî�u
KOÝmH`JÌKOÝxHQ{ j Px]eKOH7PÌV9H7_�KMN5LpX|Z\JÉKOÝxZhX j LMNR_�H3XOX|ÜEZ�q\qÁä9H`H j �)H`Z�Jx[
fQH7]9X�{xLMH7X7l
æWZ\J%_�H 7 ì�� � � S� � îTZ�X¹_�N5JWV9H��ÉZ\KMX�{xJxZhâ^{xH®fQZ\JmZ\f¹{xf�ÜEZ�q�qI�)H
KOÝmHEÞx�RH7P j N5Z�J9KoN5ã%KMÝxZhXÊPR�WJm]5f�Zh_`]5qxX��RX�KOH7f²l�S�KÊÝm]9X�KOÝW{mXÊ�%H7H`J
XOÝxN~ÜEJ�KMÝm]~KkH3XYKMZ\f�]eKON5LpXÍ�m]9X�H3P�N9J j N9X�KOH7LOZ�N5LEf�]eLM[5Z�Jm]5q j LON9�R�
]e�mZ\q�ZªKY�¹PRZ�X�KOLMZ��x{RKOZ�N5J%XDH`�RZ�X�Ko]eJmP�_`]5J��)HÍ_`N5f j {RKMH7P��W�¼X�N9q\VWZ�Jx[
]QX�Z�f j q�HTN j KMZ\fQZ-�7]~KMZ\N9J j LON9�xq\H7fcl
nÁ]eLp]efQH�KMH`L ; Z\J KMÝxH�z«bdbd��H7JxH`LM[5��ãÙ{xJm_�KMZ\N9Jm]eqÄì'X�H7H
H7â)lD�3t5î¿ZhXk[9H`JxH7LM]5q\q��®JxN5K½äWJxN~ÜEJu%�x{RKvZ\K½f�]����)H�JmNeKOH3P²KOÝm]eK
ÜEÝxH7JÄKOÝmH�N9�mX�H7LOV~]eKOZ�N5JmX¼KOH`LMf Z�X�H7q\Z�fQZ\Jm]eKOH3PºãÙLMN5f KOÝxZhX¹ãÙN5LO�
f�{mq�]muWKOÝxH7J�KMÝxHTLMH`[5{mq�]5LOZ-�7]eKOZ�N5J j ]5LM]5fQH�KOH7LÍ�%H3_�N5fQH3XÍH7â^{xZ�V�]e�
q�H`J^KÍKON�KOZ�fQH«]5JmP j LON j N9L�KMZ\N9Jm]eq%KON�KMÝxH«J^{mf��)H`LENeã�ZªKMH`Lp]~KMZ\N9JmX
ìíXOH`H � y9s���u � yx���Ëî�lDáÍÝxH¿_�N9LOLMH7X j N9JmPRZ�Jx[Í{ j Px]~KMZ\Jx[½ãÙN5LMf�{xqh]ÍKM{xLOJ%X
N5{xKEKONQ�%H¼]5J�N9LMPxZ\Jm]5LO�®]�V9H`Lp]e[9H
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áÍÝxZ�X¿PR�WJm]5f�Zh_`]5q%XO�RXYKMH`f Z�XÊKOÝmH½ãÙN9{xJmPx]eKOZ�N5J�Neã�KMÝxH«_�H`q�q�{xq�]5L
]e{xKON5f�]eKM]É{mX�H3PÄKMNÃZ\f j q�H`fQH`J^K�LMH`[5{mq�]5LOZ-�7]eKOZ�N5JÄZ�JÛKMÝxZhX j LON5�
j N9XM]eqo]eq\KOÝmN5{x[9ÝÉN5ãÍ_`N5{xLpX�H9u�KOÝmH`LMHQ]5LOHQf�]eJW�dH`ç®_�Z�H`J^K¼fQH�KOÝx�
NRPxX½KOÝm]eK|_`]5JcÞmJmPcKMÝxH�LOH7[5{xqh]eLMZ��7H7P²H7X�KOZ�f�]~KMN5L3u%XO{m_pÝ@]5Xv_�N9JR�
}Y{x[^]~KOHÌ[5Lp]5PxZ\H7J9KcN5Lc{mXOZ�Jx[ÛKMÝxHº_�N^X�Z�JxHÉKOLp]eJmX�ãÙN5LMfcl�SUJ<]5JW�
_`]9X�H9u«z«b@bd� � Xd]5LOHº]ïf�{%_pÝ fQN5LMHÃH�ç®_�Z�H`J^K0fQH�KMÝxNRPRN5q�N5[9�
ãÙN5L�N5�xKM]eZ�JxZ�Jx[@N j KOZ�f�]eq¿H7X�KOZ�f�]~KON9LMX¼KOÝm]5JÄKMÝxH�{%X�H�Neã½b0N9J9KMH
G¿]eLMq�NÉKMH7_pÝxJmZ�â^{xH3X®]eJmP j LMN~VWZ�PxHc]ºXOZ�f j q\HdÜÍ]��ºKMNºZ\Jm_`N5L j N5�
Lp]~KOHÃ]eJW� �@õ)ò�úíñeò�ú�Z�JRãÙN5LMf�]~KMZ\N9Jl��xN9L²H`�x]ef j q�H5u *v�WJm]efQZh_
noLMN5[9LM]5fQf�Z�Jx[Íf�]~Kp_pÝxZ\Jm[v]eq�[5N9LOZ\KOÝmfQX>Jm]~KM{xLp]eq�q\�vãí]5_`Z\q�ZªKp]~KMHÊH`Jx�
ãÙN5Lp_�H7fQH`J^KvN5ãoKOÝxH�N5LpPRH7LOZ�Jx[�_`N5JmX�KOLp]eZ�J^K7u-ÜEÝxZh_pÝ@ZhX½Z�f j N9L�Kp]eJ^K
] j LOZ�N5LMZ¿ä^JmN~ÜEq\H3PR[5H9uoPRZªç®_`{xqªKQKMNÉZ�f j q\H7fQH`J^K�Z\J�NeKOÝmH`L�_�N9JR�
KOH`�WKMX7l+áDN�Z\q�q\{%XYKMLM]eKOHkKMÝxZhX j N5Z�J^K7ux]¹X�N9q\{RKMZ\N9J�ãÙLMN5f�],*v�WJm]efQZh_
noLMN5[9LM]5fQf�Z�Jx[«f�]~Kp_pÝxZ\Jm[¹]eq�[5N9LOZ\KOÝmf ìíLO{xJ�N5J�KMÝxHvb@]~KOZ�{mXOÝxä~]

�����������
bd]~KMZ\{%X�Ýxä~]QX�KOH`LMH`N^XO_`N j Zh_ j ]eZ�L7l �>H�ãËKkZ�fQ]5[5H�ìí]^î�uxLMZ�[5Ý^KEZ\f�]e[9H
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SUJm_�N9L j N5Lp]~KMZ\Jx[�Z�JRãÙN5LMf�]~KOZ�N5J�ãÙLMN5fùPRZ��-H`LMH`J^K½X�N9{xLp_�H7X¿{mXOZ�Jx[

z«bdbd� � X`l

XYKMH`LMH`N^XO_`N j Zh_ j ]eZ�L3u9XOH`H½��Z�[ml^r^î+ÜÍ]5XÊ{mX�H3P�KON¹LOH7Z\JRãÙN9LM_`HÍKOÝxHvH`JR�
KOLMZ\H3X�Z\J�H7]5_pÝÛf�H3]5XO{xLMH�Neã|]Éz«bdbd�¶KOÝm]eK�LMH7XO{xq\KOH7PÄãÙLON9f�]
f�]~KM_pÝmZ\Jx[�]5q\[9N5LMZªKMÝxf KOÝm]eKkZ\[9JxN5LMH7P®KOÝxHTN9LMPxH`LMZ\Jx[�_�N9JmXYKMLM]5Z\J^K3l
SUJ�H3]5_pÝ�f�H3]5XO{xLMHkKOÝmH|H7J^KOLM�®_�N5LMLMH7X j N9JmPRZ�Jx[¼KMN�]²ìÙN9LMPRH7LE_�N5Jx�
XYKMLM]5Z\J^K>_`N5f j q�Z�]5J9K�î-f�]~Kp_pÝTÜ¿]9X�f�{xq\KOZ j q�Z\H3PT�W�|]E_`N5JmX�KM]5J^Kãí]5_��
KON9L�� ' �Ru)]5JmPcfQH7]9X�{xLMH7XkÜIH7LOH�XO{x�mXOH7â^{xH7J^KOq���LMH`JxN9LOf�]5q\Z-�`H3P�l
SUJ0�DZ�[ml � ìÙq�H�ãËK�î¿KOÝmH¼b�� � ]~ãËKMH`LkLMH`Z�JRãÙN9LM_`H`fQH`J^KEq\NWN9äWXÍH`�x]5_�KMq\�
q\Z�ä5H¼KOÝxH¼N9{RK j {RKvN5ã�KMÝxH,*|nè]eq�[5N9LOZ\KOÝmf²u%X�ÝxN~ÜEZ�Jx[QKMÝxH¼KY� j Zh_`]5q
]eLOKOZ\ãí]5_�KMXEN5ãDKMÝxN9XOH¼]eq�[5N9LOZ\KOÝxf�XTì9C%]~KvXO{xLOãí]5_`H7XE]eJ%PcÝxN5LMZ��7N5J^KM]5q
q\Z�JxH3XMî�l i ãËKMH`L½]�ãÙH7Ü LMH`[9{xq�]5LOZ-�7]eKOZ�N5J®Z\KOH7LM]eKOZ�N5JmXÍfQN^XYKkN5ãDKMÝxH`f
Ým]�V5H¿PRZhXO] jxj H3]eLMH7P«ÜEÝxZ�q�HÊKMÝxHIN9LMPxH`LMZ\Jx[v_�N5J%XYKMLM]5Z\J^K j LOH7V�]5Z\qhXN9J
KOÝxHQPRZhX j ]eLMZªKY�0XO{xL�ãí]9_�H3X`u�XOH`HQ�DZ�[ml � ìí_�H7J^KOH`L�î�l¼áÍÝmH�ãÙLp]efQH�N9J
KOÝxHTLMZ�[5Ý^KENeã���Z�[ml � XOÝxN~ÜkXIKOÝxH¼PxZ�X j ]eLMZ\KY�®LOH3X�{mqªKpXEX�{ j H`L j N9XOH7P
KON�N9JxH«Neã>KMÝxHTN5LMZ�[5Z�Jm]eq-Z�fQ]5[5H3XÍNeã>KMÝxH¼X�KOH`LMH`N5� j ]eZ�L7l

�cÐ �QØ 7�� �>Ó�ØhÒ�� 5|ÔDÑ877Ø 7�Ò��xÑ>×A�
áÍÝmH0H j Z j N9q�]5L�_�N5J%XYKMLM]5Z\J^K0ìíXOH`H � � �Ùî�uIX�KM]eKOH3X�KOÝm]eK�KOÝxHcKYÜ¿N
j N^XOXOZ��xq\H j LMNe}YH3_�KOZ�N5J%X¹N5ã|] j N9Z\J^K�NeãvKOÝxH0w2* XM_�H7JxHºìÙN9JxH�N9J
H7]9_pÝ�_`]5f�H7LM]^î�uWq�Z\H|N5J²_�N5LMLMH7X j N9JmPRZ�Jx[¼q�Z\JxH3]eLÍX�H7[5fQH`J^KpXIN5ãKOÝmH
_`]5f�H7LM]9X`uIX�NÃf�]~Kp_pÝxZ\Jm[Ã_`N5LMLOH3X j N5J%PRZ\Jm[ j N5Z�J9KpXQZ�X�]eJïZ\JxÝmH`LO�
H`J^KOq��@�`��PxZ\fQH`J%X�Z�N5Jm]5q j LON9�xq�H`fcl
áÍÝmHk�m]5XOZh_ÍLOH7q�]eKOZ�N5J¹ãÙN5LÊPRZhX j ]eLMZªKY��Z\J®X�KOH7LOH7NT{mX�Z�Jx[¼_`N j qh]eJm]5L
_`]5f�H7LM]9X�Ý%]5X�]ÌX�Z�f j q\HcH`� j LOH3XOXOZ\N9JÛÜEÝxH7JïX�KM]eKOH3PÄãÙN9LQ_`N5LMLOH`�
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ÜEÝxH7LOH . � ]eJmP1. � ]5LOHvKOÝxHQ� *k�U_�NWN5LpPRZ�Jm]~KMH7X¿_�N9LOLMH7X j N9JmPRZ�Jx[¼KMN
H7]9_pÝdX�H7[5fQH`J^K3u �ÉZhXEKOÝmH¼ãÙNR_`]5qDq�H`Jx[5KOÝu��|ZhXkKMÝxH��m]9X�H7q\Z�JxH�]5JmPI ZhXÍKOÝxH¼PxH j KMÝc_`NWN5LpPRZ\J%]~KOH9l
i ãËKOH7L�]eJW��fQ]eKM_pÝxZ�Jx[ j LMNR_�H7XMX�ãÙN5L��xZ\JmNW_`{xqh]eL®X�KOH`LMH`N%uÊKYÜ¿N
PRZhX j ]eLMZªKY�ÉãÙ{xJm_�KOZ�N5JmX�_`]5JÄ�%H�N5�RKp]eZ�JxH7PuÁN5JxH®LMH�ãÙH7LOLMH7PÌKMNdKMÝxH
q�H�ãËK®_`]5f�H7LM]@]eJmP�]eJxN5KOÝxH7L�KMN@KMÝxH�LMZ�[5Ý^K¹N9JxH5l *vZ�XM_�LMH�KMH�PRZhX��
j ]5LOZ\KY�QãÙ{xJm_�KOZ�N5JmX � 0 ì .)î 2 + # D�� 2��JI¼]9XOXOZ\[9J²]�LMH7]5q-PxZ�X j ]eLMZ\KY�
V~]eq�{xHvKONQH7]9_pÝ�PRZhXO_`LOH`KOH j N^X�Z\KOZ�N5J�NeãD_`N5LMLOH3X j N5J%PRZ\Jm[¹XOH`[5fQH7J9KpX,�0�2 + # D�� 2��JI¼Z�JcH`Z\KOÝxH7Lk_`]5f�H7LM]muWZ'l H5l��
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bd]e�RZ\f¹{xfùq�Z\ä9H`q�Z\ÝmN^NRP²PRZhX j ]5LOZ\KY�5u j Zª�RH`q�ÜEZhX�H«f�]~Kp_pÝxZ\Jm[ml
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� N9f�N9[5H7JxH`N9{mX¿LOH7[5Z�N5JmX7l

= C ssL sm� � l�áÍÝxH`J>u^] j N5Z�J^Kvì�+F2.-Wî+ZhXÊ_`N5JmXOZhPRH`LMH7P�KON¼�)HkZ�J®]TÝxN5�
fQN5[5H7JxH`N9{mX�]eLMH7]EZ\ãmKMÝxHI[9LM]9PRZ�H`J^KDf�]e[9JxZ\KO{mPRH6> "@?|ì�+F2 -^îA> a =xl
i JcH��x]5f j q\H«Neã�KOÝmH7XOH«]5LOH3]5XÍ_`]5Jc�%H¼XOH`H7J�Z�J0�DZ�[5{mLOH � l
� N5fQN5[9H`JxH7N5{mX�LMH`[5Z�N5J%X�]5LOH�BoýËý\óp÷ j LON j ]e[^]~KMZ\Jx[ÄKOÝxHÃ�)H7X�K
PRZhX j ]5LOZ\KY�ÃÝW� j NeKMÝxH7XOH7X¹ÜEZ\KOÝg]0KOÝmLOH7H²X�KOH j PRZ��){%X�Z�N5J j LONR_`H7XMX
PRH7XM_�LMZ��%H3P��)H`q�N~Ü Z�J0X�H3_�KMZ\N9J �vS�� � l

� �6- ��óUõ � 1DCvó 5)%Rý��eò�ú��`úËö�5 & ñ~ö �74xñeûQñ;59ó`ö)ópñ)%WôECvó 5eúíñeöxô
áÍÝmN9XOHc]5LOH3]5XQ_�N9f j q\H7fQH`J^KOZ�Jx[ÃKOÝmH0ÝxN5fQN5[9H`JxH7N5{mX�LMH`[9Z\N9JmX
ãÙN5{xJ%PQZ\JQKMÝxH j LMH`VWZ�N5{mXÁX�KOH j ]eLMH¿LMH`[9{xqh]eLMZ��7H7P¹ÜEZªKMÝ®]TPRZ��-{mXOZ\N9J
j LMNW_`H7XMX¿Z\f j q�H`fQH`J^KMH7P�ÜEZªKMÝc]Q_`H`q�q\{xqh]eLE]5{RKON9fQ]eKON9J�{ j Px]~KMZ\Jm[
q�]��9H`LpXN5ãxKOÝxHEPRZhX j ]eLMZªKY�¼z«bdb@�0N5Jxq��TN5J�KOÝxN^X�H j N9XOZªKMZ\N9JmX>N9{RK��
X�ZhPRH«KMÝxHTf�]eLMä5H7P�ÝxN5fQN9[5H`JmH`N5{%XILMH`[9Z\N9JmX7l
 ý 59ñeò�ú �=4RûF/ 1 � ó`ýËý %Rý��~ò 
 % �Uñ~û:���Uñ~ö "�ñ~ò > ú � %Wô�úíñ~öQúËö � - ó��ý\ópð �Uóp÷ 
 òOó$�
3�ö~õ % � �
é i z«bdbd� ��_�N5J%X�ZhXYKMZ\Jm[¹N5ã>KOÝmH|f�]5LO[9Z\Jm]5q j LON9�m]e�xZ�q�ZªKY��PRZhXY�KOLMZ\�m{RKOZ�N5JmXQN5ãvPRZhX j ]eLMZªKY� � � ì,j � î�uZj � #8%¼u(G # D � 2 L?L L 2 
�I5u
N~V5H7L«]cqh]~KOKOZh_�H-,�_�N9LOLMH7X j N5JmPRZ�Jx[�KONcH`Z\KOÝmH`LTKMÝxH�q\H`ãËK�N5LTLMZ�[5Ý^K
Z\f�]5[5H«Neã+]�XYKMH`LMH`N9XM_�N j Zh_ j ]5Z\L3u � #.,½l
é i f�]5XOä ìAt)*�]eLMLM]��xî@H � Ým]�VWZ\Jx[Ä]ÃV~]5q\{xH@Neã��0N5JïKOÝmN9XOH
j N^X�Z\KOZ�N5J%X�� # , q\�WZ�Jx[ÛN9Jß]ÄÝxN9fQN5[5H7JxH`N9{mX®LMH`[9Z\N9Jè]eJmPßs



H`qhXOH`ÜEÝxH7LOH9l
> ó�ô`ð�ò�ú õ �'úíñeö�1káÍÝmZ�XI]eq�[5N5LMZ\KOÝxf j LONR_`H7XMX�H3XÁH7]9_pÝ�qh]��5H7LÁNeã�KMÝxHz«bdbd�É�W��XO{x�mX�KOZ\KO{xKOZ�Jx[TKOÝmHkV~]eq�{xHkZ�J�H7]5_pÝ j N9XOZªKMZ\N9JQfQ]5LOä9H7P
]5XkJxN5JR��ÝxN9f�N9[5H7JxH`N9{mXÊÜEZ\KOÝcKMÝxH�]�V9H`Lp]e[5HvNeã+ZªKpXEJxH7Z\[9Ý^�)N5LpXTìÙZ\ã
KOÝmH`�QH��RZhXYK�î�l �o]eq�{xH7XÊZ\J�ÝxN5fQN5[9H`JxH7N5{mXÁ]5LOH3]5Xo]5LOHEq�H�ãËKÍÜEZ\KOÝxN9{RK
_pÝm]5Jx[5H9l�S�K�Z�f j q\H7fQH`J^KMX�KOÝmH@{ j Px]~KMZ\Jm[ÄãÙN5LMf�{mq�]ÄXOÝxN~ÜEJèZ�J
H7â^JlDìY�7y^î�l
i ãËKOH7L½]eq�qqh]��5H7LMX¿Neã�KOÝmH¼PRZ�X j ]5LOZ\KY��z«bdbd��Ým]�V9H|�)H`H7J j LON5�
_�H3XOXOH7PuI]ÌJxH`Ü H7X�KOZ�f�]~KMH²N5ã|PRZhX j ]eLMZªKY��_`]eJ��%H0N9�RKM]5Z\JmH7P��^�
_pÝxNWN9XOZ�Jx[«ãÙN5LIH7]5_pÝ j N9XOZªKMZ\N9JA�|KOÝxH|PRZ�X j ]5LOZ\KY��V~]eq�{xHEKMÝm]~K¿f�]~�W�
Z�f�Z-�`H3X�KMÝxHÊfQH7]9X�{mLOH 9 � PRH`ÞmJxH7P«N9J«KOÝm]eK j N9XOZªKMZ\N9J®ìíXOH`HÊXOH7_�KOZ�N5J
S��|î�l�áÍÝmZ�X j LMNR_�H7XMX�X�ÝxN9{xqhPT�%HÍ] jmj q\Z�H7P¼ãÙN5LÁ]5XDf�]eJW�«ZªKMH`Lp]~KMZ\N9JmX
]5X+JmH7_�H3XOXM]eLM�TKMN¼_�q�H7]eJ�KMÝxHÍKOLMH7]eKOH7PQ]5LOH3]5XDãÙLON9f�JxN9Z�XOHEÜEZ\KOÝxN9{RK
H��x_`H7XMX�Z�V5HÍ�xq�{xLMLOZ�Jx[«Neã�_�N9J9KMN5{xLpX7lDáÍÝxHELMH7XO{xq\KMXÁN5ã%KMÝxZ�XIXYKMH j ]eLMH
XOÝxN~ÜEJ�Z�J0��Z\[9{xLOH/�cìí]^î�l
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ö-óMñ)%Wô 
 òMó;�~ô
áÍÝxHTÝxN5fQN9[5H`JmH`N5{%XILMH`[9Z\N9JmXIãÙN5{xJ%P�Z�Jdæ^KOH j t�f¹{mX�Kk�%HTZ�JxZ\�
KOZh]eq�Z-�`H7Pc�)H�ãÙN9LOH¼PxZ��-{mXOZ\N9J0ÜEZªKMÝ0�%N9{xJmPx]5LO�²_�N5J%PRZªKMZ\N9JmXEZhX j H`LO�
ãÙN5LMfQH7P�l+áÍÝxH3X�HE_�N9JmPRZ\KOZ�N5JmXÁ]5LOHEPRH`KOH7LOfQZ�JxH7P��W�TKOÝmHÍãÙN5q�q\N~ÜEZ�Jx[
i q�[5N9LOZ\KOÝmf�t �
 ý 59ñeò�ú �=4Rû 7�1 > ó ��ó`ò�û¹úËö ���Aúíñ~öÃñ " �vñ�%Rö)÷2�~ò ?�� ñeö)÷~ú �Aúíñ~ömô
3�ö~õ % � 1 i PRZhX j ]eLMZªKY�ºf�] j�� 0 2cÜEÝxH`LMH + C � 2 L?L L 2 � u - C
�12?L L?L 2	
Ìu^KM]eäWZ�Jx[¼V~]eq�{xH3XoãÙLMN5f�]¼äWJxN~ÜEJ�LM]5Jx[5H � ��	 ��� 2 ���	��
 �Ul i
f�]5XOä@]eLMLp]�� I 0 2 ÜEÝxH7LOH I 0 2 C �QZ�� ì�+F2 -^îvZhXTZ�Jm_�q�{mPRH3PÉZ�JÃ]eJ
{xJxLMH`q�Zh]e�xq�H«LOH7[5Z�N5JuR]eJ%P I 0 2 C s¹H7q�XOH`ÜEÝmH`LMH5l
> ó�ô`ð�ò�ú õ �'úíñeö�1EáÍÝxHk]5q\[9N5LMZªKMÝxfþXM_`]5JmX+H7]9_pÝ¹q�Z�JxHkNeã)KOÝmHkf�]5XOäI 0 2 l�ÿøÝxH`J¼Z\K+H`J^KOH7LMXD]eJ¼Z�J^KOH`LMV~]eq9fQ]5LOä9H7P«ÜEZ\KOÝ�� ! �5u�Z\K�LMH7_`N5LpPxX
KOÝmH¹_�N9LOLMH7X j N5JmPRZ�Jx[�PRZhX j ]eLMZªKY��V�]5q\{mH¼ãÙLMN5f � 0 2 ]~KvKOÝxH¼�)H`[9Z\Jx�
JxZ�Jx[ºNeã«KMÝxH0Z\J^KMH`LMV�]5q'uE]5JmPïLOH3_�N5LpPxX�KMÝxH@PRZhX j ]eLMZªKY�ÄV~]5q\{xHd]eK
KOÝmH@NeKMÝxH`L�H`JmP�l¶S�K�KOÝxH7Jß_�N9f j ]eLMH7X��)NeKMÝèPRZ�X j ]5LOZ\KY�ÛV~]eq�{xH3X
]eJ%P�f�]5LOäRXÍKMÝxH¼H`J%P0_�N5LMLMH7X j N9JmPRZ�Jx[�KMN�KOÝmH�X�f�]5q\q�H`LEV~]eq�{xH�]9X
Z�JxZªKMZ�]5qÊ_�N9JmPRZ\KOZ�N5JÉãÙN5L�PxZ��-{mXOZ\N9JÌ�W�@XOH�KOKOZ�Jx[ I 0 2 C L �5l�áÍÝxZhX
q�H7]�V5H3Xof�]5XOä I 0 2vÜEZ\KOÝ²V�]5q\{mH��|N5J®{xJmLOH7q\Zh]e�xq�H½LMH`[9Z\N9JmX7u^s�N5{RKO�
XOZ�PRH|{xJxLMH`q�Zh]e�xq�H½LMH`[9Z\N9JmXÊ]5JmP L �kN9J j N9XOZªKMZ\N9JmXIÜEÝxN9XOHvPRZhX j ]eLO�
Z\KY��V~]eq�{xH¼XOÝxN5{mq�Pc�)HTKM]5ä5H7J²Z�J^KON�]9_`_`N5{xJ^K7um�x{RKvJmNeKk{ j Px]~KMH7P�u
�W��KOÝmH¼PRZ��-{mXOZ\N9J j LONR_`H7XMX`l� �.- �Uó�õ��21-�¿òOñpõ ��52� �'úËö65 9 ? õmñ��94xó�ô�ó�ôTúËö  ö%òOó`ý³ú �5ü`ý\ó$C½ó 55úíñ~öxô

� JxLMH`q�Z�]5�xq�H²LMH`[9Z\N9JmXQ_�N9f�Z�Jx[ÌãÙLMN5fàNR_7_�q�{mX�Z�N5JïN5L�ÝmN5fQN5[9H��
JxH7N5{mXÁLMH`[9Z\N9JmXÁXOÝxN5{xqhPQ�)H½]5XMX�Z�[5JmH7P�PRZ�X j ]5LOZ\KY��V~]eq�{xH3XÁN5J j LMZ\Jx�
_�Z j q�H7XÍN5KOÝxH7LIKMÝm]eJcf�]~Kp_pÝxZ�Jx[muRXO{m_pÝ²]9XÍ_�N5ÝmH`LMH`Jm_`H � wer��Aux_`N5J^KOZ\�
JW{xZ\KY� � �3s���ux]eJmPc]9P�}�]5_`H`Jm_`�Rî�l
noLMN j ]5[9]~KMZ\N9JºNeã«PRZ�X j ]5LOZ\KY�ºÝW� j NeKMÝxH7XOH7XQN9JÛ{xJmLOH7q\Zh]e�xq�HcLOH`�
[5Z�N5J%XIZhXE_`]5LOLMZ�H7P�N9{RKEÜEZªKMÝ²JmN5JR��ÝxN5fQN9[5H`JmH`N5{%XÊPRZ��){%X�Z�N5JcÜEZ\KOÝ
�)N5{xJmPm]eLM��_`N5JmPRZ\KOZ�N5J%X`lÁáÍÝxZhXIX�KOH j _`]5J®�)HvZ�f j q\H7fQH`J^KOH3P®ÜEZ\KOÝ
KOÝmHIãÙN9q\q�N~ÜEZ�Jx[|_`H`q�q\{mq�]5L+]5{RKON9f�]~KM]½KOÝ%]~KÁ{ j Px]~KMH7X�KOÝmHÍPxZ�X j ]eLMZ\KY�
f�] j u-{mXOZ�Jx[�Z�JRãÙN9LOf�]~KMZ\N9JcãÙLON9f�f�] j I 0 2�]9X½q�H�ãËK«�W�²KOÝxHv}Y{mX�K
PRH3XO_`LOZ��%H3P i q\[9N5LMZªKMÝxf txl
 ý 59ñeò�ú �=4Rû � 1 � ó`ýËý %Rý��eò 
 % ��ñeû3� ��ñeö "�ñ~ò > ú � %Wô�úíñ~ö 'Áú �94
�vñ�%Rö)÷2�~ò ?�� ñeö)÷~ú �Aúíñ~ömô
3�ö~õ % � �

�������� �
�H`ãËK �B' H`[5{mq�]5LOZ-�`Z�Jx[¹KOÝxH¼_`N5f j q�H`fQH`J^KENeã+ÝxN5fQN9[5H`JmH`N5{%X
]eLMH7]9X`l ' Z�[5Ý^K � ' H7[5{xqh]eLMZ-�7]~KMZ\N9J�N5ãDÝxN9f�N9[5H7JxH`N9{mX¿LOH7[5Z�N5JmX7l

é i PRZhX j ]eLMZªKY�0f�] j�� � u�ÜEÝxH`LMH:��#+,vu>KMÝxH j Z\�WH7qÁq�]eK�KMZ�_`H�Neã
H`Z\KOÝxH7LkVWZ\H7Üþìíq\H`ãËK½N5LÍLMZ\[9Ý9K�î�l
é i J ]eLMLM]�� I � u½ÜEÝxH`LMH�� C ì�+F2.-Wî � # ,½uv]5JmP I � Z�X�KOÝmH
N5{RK j {RKcNeã i q\[9N5LMZªKMÝxf tRuvZ\JmPxZ�_7]~KOZ�Jx[ï�%N9{xJmPx]5LO�ø_`N5JmPRZ\KOZ�N5J%X
ãÙN5LkPRZ��-{mX�Z�N5J>l
> ó�ô�ð`ò�ú õ �Aúíñ~ö � áÍÝmZ�Xd]5q\[9N5LMZªKMÝxf j H`LOãÙN5LMf�X0PRZ��-{mXOZ\N9J¶ÜEZªKMÝ�%N9{xJmPx]5LO�É_�N5J%PRZªKMZ\N9JmX¼]5q\N9Jx[0]eJÃ{xJxLMH`q�Z�]5�xq�H�LMH`[9Z\N9Jl�S�K�PRNWH7X
X�N��W��ZªKMH`Lp]~KOZ�V5H7q\��{ j Pm]~KOZ�Jx[�KMÝxH¼V~]eq�{xHTN5ã�KMÝxH�PRZhX j ]eLMZªKY��fQ] j
ÜEZªKMÝ�KMÝxHE]�V5H7LM]5[5HoN5ãxKOÝxN^X�H¿JxH7Z\[9Ý^�)N5LpX>KOÝm]eKÁ]5LOH¿H`Z\KOÝmH`L+�%N9{xJmPW�
]eLM��_�N5J%PRZªKMZ\N9JmX¿N5L j N9Z\J^KpXIZ�JmXOZ�PxH½KMÝxH«{xJxLMH`q�Z�]5�xq\H|LMH`[5Z�N5J>lDS�KÍZ�X
�m]5XOH7P®N5J®ãÙN9LOf¹{xqh]®ìY�3y9î�uWfQNRPRZ\ÞmH7P®KONQPRZ��-{mXOHvÜEZ\KOÝ��%N9{xJmPx]5LO�
_�N9JmPRZ\KOZ�N5JmX7l

�½j Pm]~KOZ�Jx[�ZhXkPRN9JxH«{xJ^KOZ�q>_�N9J^V9H`LM[5H7Jm_�H9l
áÍÝmHTLOH3X�{xq\KMXÍN5ã>KMÝxZ�X½XYKMH j ]eLMH«Z\q�q\{%XYKMLM]eKOH7P�Z�Jc��Z�[5{xLMH/�cìÙ�%î�lN �6- ��óUõ��21 > ó �Uópð �AúËö�5 �kðpð�ý %Wô�úíñeöxô > ó �Uó`ò�û¹úËö-óM÷Ìü ? �=4mó �Eü��
� �~úËö-óM÷ > úhôAõ �~ò�ú � ? ��Mõ)ô
' Z\[9Ý9KE]eJ%P®q�H�ãËKENR_`_�q�{mXOZ\N9JmX¿PRH�KMH`LMf�Z�JxH3P��W�QKOÝmH|XON�ãí]5LIH3XYKMZª�
f�]~KOH3PcPRZ�X j ]5LOZ\KOZ�H7XE]5LOH«PRH�KMH7_�KOH7Pc]9XEPRH7XM_�LMZ\�)H7P²Z�J²XOH7_�KOZ�N5J ��l
áÍÝmH¹LMH7XO{xq\KMXvNeãoKMÝxZ�X j LMNR_�H3XOX|]eLMH�Z�q\q�{mX�KOLp]~KMH7PdZ�JÉ��Z�[5{xLMH��3s
ìÙ�%î�l

@ �6- ��óUõ��*1 > ó BoömúËö65  ömòOó`ý³ú �5ü`ý\ó$C½ó 55úíñ~ömô "pòMñ~û �Eðpð`ý %Wô�úíñ~ömô
+|_7_�q�{mXOZ\N9JmXÍN5�RKp]eZ�JxH7P�Z�J@æ^KOH j yQ]5LOH«{mXO{m]eq�q��®KONWNQZ�LOLMH`[9{xq�]5L
X�Z�Jm_`H�KMÝxH`�Û_`N5J^KM]5Z\JÛq�]eK�KOZh_�HcZ�JmPR{m_`H7PÛNW_7_�q�{mXOZ\N9JmX`uÊÜEÝxZ�_pÝï]eLMH
j LMNWPx{m_�H3P0�W�cPxZ�XM_�LMH�KMH¹_pÝm]5Jx[5H3XkZ�JÉPRZhX j ]eLMZªKY�9l i LOH7[5{xqh]eLMZ��7H7P
{xJxLMH`q�Z�]5�xq�H|LMH`[9Z\N9J�ZhXEN5�xKM]eZ�JxH3P��W�®KMÝxH|ãÙN5q�q\N~ÜEZ�Jx[QfQH�KMÝxNRP �
�5l½GIN5J%XYKMLO{m_�K«]²XOZ\Jx[9q\H�qh]��5H`LTz«bdbd�èÜEZªKMÝ ��ì��eî C ��ZªãZ�®Z�X
Z\JÃKMÝxH®NR_`_`q\{%PRH7PÃLMH`[9Z\N9J � � ]9X¼PRH�KMH`LMfQZ\JxH3PÃ�W�Ìæ^KMH j � ì'X�H7H
�½S��YzTî�u�]eJmP ��ì��~î C s²N5KOÝxH7LOÜEZhX�H9l ikjxj q\� i q�[5N5LMZ\KOÝxf��0ì'X�H7H
�½S���GÍî+KMN�z«bdbd� �¹ì �eîoãÙN9LI]9Xof�]eJW�QZªKMH`Lp]~KMZ\N9JmXÊ]9XoJxH3_�H7XMXM]eLM�
KON®]9_pÝxZ\H7V5H«]�LOH7[5{xqh]eLÍLMH`[5Z�N5J>l
tRl ikjmj q\�c]¹KOÝxLMH7XOÝxN9q�P�=�N5J�KOÝxH�LOH3X�{xq\KkX�{%_pÝ�KMÝm]~K S� � � C �TZ\ã
� ��� =xu S� � � C s�NeKMÝxH`LMÜEZhX�H9l
wxl ikjmj q\� i q�[5N9LOZ\KOÝxf tÎìíXOH`H �½S�� *|î�KMN S� � u«KONøPRH`KOH`LMfQZ\JmH
�%N9{xJmPx]5LO��_�N5J%PRZªKMZ\N9JmX7l
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�H`ãËK �B' Z\[9Ý9KENR_`_`q\{%X�Z�N5JmX7l ' Z�[5Ý^K � æWZ�[5JmZªÞ%_7]eJ^KENR_`_�q�{mXOZ\N9JmXE]eLMH

f�]9X�ä9H7P²]eJmP�KOÝxH7Z\L½�%N9{xJmPx]5LOZ�H7XÍ]eLMH«LOH7[5{xqh]eLMZ-�`H7Pl

���������	�	�
�H`ãËK � *vZhX j ]5LOZ\KY��]eãËKOH`L j LON j ]e[^]~KOZ�N5J�Neã�KOÝxHTfQN9X�KEq\Z�ä5H7q\�
ÝW� j N5KOÝxH3X�ZhXÍZ\J²NR_`_`q\{mPxH7P²LOH7[5Z�N5JmX7l ' Z\[9Ý^K � *vZ�X j ]eLMZ\KY�

ãÙ{xJm_�KOZ�N5J0X�{ j H7L j N9XOH7P�KONQN5LMZ�[5Z�Jm]eq-VWZ\H7ÜTl

áÍÝxH¹LMH7XO{xq\KMXvNeãoKMÝxZhX j LONR_�H3XOX|]eLMH�Z�q�q\{mX�KOLp]~KMH7P@Z\JÌ�DZ�[5{mLOH��7s
ìÙ�)îÍ]eJmPc��Z\[9{xLMH��9�5l

9 �.- �UóUõ�� 1-�¿òOñMõ ��5����AúËö�549 ? õxñ �=4mó�ô`ó�ô|úËö  ömòOó`ý³ú �5ü`ý\ó C½ó 55úíñ~öxô
Ú �cPRH`ÞmJxZ\KOZ�N5JdNR_`_`q\{%PRH7P j N5Z�J^KMX|_`]eJ0JmNeK½�)H�f�]~Kp_pÝxH7P0]5JmP
JxNïPRZ�X j ]5LOZ\KY��V~]5q\{xHÌ_`]5Jè�%HÃ]5XMXOZ\[9JxH7PïKMNÛNR_`_`q\{mPxH7PèLMH`[9Z\N9JmX
ô`ñ~ý\ó`ý ? ñ~ö �=4móQü;�~ô�úhô�ñ "�û3� ��ð$4WúËö65el *vZhX j ]5LOZ\KY��ÝW� j NeKOÝmH7XOH7XEãÙN9L
KOÝmH7XOH�LMH`[5Z�N5J%XTf�{mX�K¹�)H�PxH`LMZ\V9H7PÌãÙLMN5f�] jxj q\Zh_`]eKOZ�N5JºNeãkN5KOÝxH7L
j LMZ\J%_�Z j q\H3X`uÍq�Z\ä9Hdbd]eLML®]eJ%Pøn+N5[5[9Z\N � X�_�N9J^KOZ�J^{mZªKY�ï_�N5J%XYKMLM]5Z\J^K
� �7s���u½nÊLM]��7PRJW� � X�_�N9ÝxH`LMH`Jm_`H@_�N9JmX�KOLp]eZ�J9K � w5r)��uEKOÝmHÉNR_`_`q\{%X�Z�N5J
_�N9JmX�KOLp]eZ�J9K½]5JmPcKMÝxH�]5P~}�]5_�H7Jm_�� j LMZ\J%_�Z j q\H�ìíXOH`H � �`r��Ëî�lkáÍÝxZhXkZhX
}Y{mX�K®ÜEÝm]~K�KMÝxZhX®XYKMH j ]5_pÝmZ\H7V5H7XQ]5JmPïZ�X�H`�RH7_�{xKOH7PïH`�R]9_�KMq\�Û]9X
æ^KMH j � uoN5Jmq\�ÃN~V5H7L¼KMÝxH�N9{RK j {xKQN5ãvæ^KOH jA� l ' H7XO{xqªKpX¹]eãËKOH7L
ÝW� j N5KOÝxH3X�H3X j LON j ]e[^]~KOZ�N5J@Z\JÌNR_`_�q�{mPRH3PÉ]5LOH3]5X|]eLMH�Z�q\q�{mX�KOLp]~KMH7P
Z�Jc��Z�[5{xLMHQ�5�9l

���������	� �
' H7[5Z�N5JmXÍÜEZ\KOÝcZ�Jm_�N9JmX�ZhX�KOH`J^KkPRZhX j ]eLMZªKMZ\H3X`l

��������� � �
�>H�ãËK �B' H7_`N5JmX�KOLM{m_�KOH7P²PRZhX j ]eLMZªKY�QãÙ{xJ%_�KOZ�N5J>l ' Z�[5Ý^K � *vZ�X j ]5LOZ\KY�

V�]5q\{mH7XEXO{ j H7L j N9XOH7P�KONQN9LOZ�[5Z�Jm]eq-Z�f�]e[5H9l

3 �.- �Uó�õ���1 > ó�BÊömúËö�5  ömòMó�ý³ú �9ü�ý�ó C½ó 55úíñ~ömô "pòOñeû 
 òOó$��ô'Áú �=4
3�ö-ðMñeöxô�úhô ��ó`ö � 5>ó7" �(��C½ú 5 4 � > úhôAõ �~ò�ú � ?

*vZhX j ]5LOZ\KY�²ãÙ{xJm_�KOZ�N5JmX«f�] jÉj N9Z\J^KpXkãÙLMN5f�N9JxH¹Z�f�]e[9H¼KONc]eJx�
NeKMÝxH`L3l ' H j H3]~KMH7P�] jxj q�Zh_`]~KMZ\N9J�N5ã�KOÝmZ�XÃäWZ�JmP�Neã�f�] jmj Z\Jm[
X�ÝmN5{xqhP0�xLMZ\Jm[�{mXvf�] j KON®KMÝxHQXYKp]eLOKOZ�Jx[ j N5Z�J^K7l«ÿøÝxH`J@KOÝxZhX|Z�X
JxNeKTKMLO{mH5uDPxZ�X j ]eLMZ\KY�0ãÙ{xJm_�KOZ�N5JmX¹]eLMH�Z�Jm_`N5JmXOZ�X�KOH7J^K7l i KMÝxLOH3X�Ýx�
N5qhP@N9J@KMÝxH®PRH7[5LMH`H�NeãIZ�Jm_`N5JmXOZ�X�KOH7Jm_��É_`]eJÌ�)H�{%X�H3P@KMN0PRH�ÞmJmH
LOH7[5Z�N5JmX�N5JÛKOÝxHcPRN5f�]5Z\JÄN5ãvPRZhX j ]eLMZªKY�ÌãÙ{xJm_�KOZ�N5JmX7uÁKMÝm]~KQJxH`H3P
KON0�)H�LOH3_`]5q�_`{xq�]eKOH3P�l®æWH`H®��Z�[5{xLMHc�5�5l�GIN9JmXOZ�X�KOH7Jm_��d�)H�KYÜ¿H`H7J
PRZhX j ]5LOZ\KY��ãÙ{xJm_�KOZ�N5JmXÍZhXIãÙN5{xJmP�]5XÍPRH3XO_`LOZ��%H3P®Z�J�XOH7_�KOZ�N5J �¹uRX�H7H
��Z\[%l�3txl

� �6- ��óUõ /��21-�¿òOñpõ ��52� �'úËö65 4 ? õxñ �=4mó�ô`ó�ô|úËö  ömòOó`ý³ú �5ü`ý\ó C½ó 5eúíñeöxô
áÍÝmZ�X¼X�KOH jÃj LON j ]e[^]~KMH7XvÝ^� j NeKMÝxH7XOH7X«H`�R]9_�KMq\�@]9X«Z\JÄæ^KMH j � u
N5Jxq��@N~V9H`L«KMÝxH®LMH7XO{xqªKpX¼N5ãEæ^KMH j �ml²áÍÝxH�LOH3X�{xq\KMX¼NeãÍKOÝxZhX�X�KOH j
]eLMHTX�ÝxN~ÜEJ�Z\J0��Z�[5{xLMHQ�7wxl
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 ôpô %Rû½õ �Aúíñ~öxô �~ö-÷�5ÁúËû¹ú � ���Aúíñ~ömô
áÍÝxH j LMN j N9XOH7P�] jxj LMN9]9_pÝ�ZhXÍ{mX�H`ãÙ{xq{xJ%PRH`L½_`H`LOKM]5Z\Jc_�Z�LM_`{xf��
X�KM]eJ%_�H7X7l½áÍÝxH¹XYKMH`LMH`N9XM_�N j Zh_ j ]eZ�L½Z�f�]e[5H3X½]5LOH�]9XOXO{xfQH7P²KMN��)H
LMH7_�KMZªÞ%H7P �9Z'l H5l�ueKMÝxH`Z�LÁH j Z j N5qh]eLÁq�Z\JxH3XÁ]eLMHÍÝxN5LMZ��7N5J^KM]5q^]5JmP j ]eLp]eq\�
q�H`qAl�áÍÝxHIH �-H7_�KOZ�V5HIXOZ-�`HÊN5ãRKOÝxHIZ\f�]5[5H7XDNeãRKMÝxHIX�KOH7LOH7N9XM_�N j Z�_ j ]eZ�L
PRH j H7JmPxX«N5JÉX�H7JmX�N9L|_pÝ%]eLp]5_�KMH`LMZ�X�KOZh_`X7u-]�V�]5Z\qh]e�mq\H¹f�H7fQN5LM�c]5JmP
j LMNR_�H7XMXON5L®X j H7H7P�uk�m{RK�KMÝxH j LMN j N9XOH7PgfQH`KOÝxNRPøä9H`H j X®�)H`Z�Jx[
_�N9f j H`KOZ\KOZ�V5H½ÜEZ\KOÝ�Z\f�]e[9HkX�Z-�`H3XÁãÙLMN5f�t � y��Qt � y½KMN � ��t�� � ��tRl
i JxN5Jx�AN j KOZ�fQZ��7H7P j LON9[5Lp]ef LM{xJxJxZ�Jx[ÌN5Jg]ÉnÍG ÜEZ\KOÝg]@r � s
b � �½n+H`J^KOZ�{xf�S�SOS+KY� j Z�_7]eq�q\��KM]eä9H7XE�½f�Z�JW{RKOHv]eJmPc� � X�H3_�N5J%PxX
KON j LONR_�H3XOX½]eJcN5LpPRZ�Jm]eLM��X�KOH`LMH`N^XO_`N j Zh_ j ]eZ�LkNeãÊt � y��dt � y�Z�f��
]e[9H7X7l
áÍÝxH¼H �-H7_�KOZ�V5H¼Lp]eJm[5HTNeãoPRZhX j ]eLMZªKMZ\H3XkZ�JcKOÝxZhXkfQH`KOÝxNRPÄì']5XkZ�J
]eq�qRNeKMÝxH`Lo_`N5JmXOZhPRH`LMH7P�f�H`KOÝxNRPxXpî�ZhX+q\Z�fQZªKMH7P��W�Tãí]5_�KON5LpXÁXO{m_pÝ�]9X
�m]9X�H7q\Z�JxH|q\H7Jx[eKMÝux] jxj ]eLMH`J^KÍXOZ-�`H|NeãDN9�R}YH7_�KMX¿Neã�Z\J^KMH`LMH7X�K7uWH �-H7_��
KOZ�V5H�X�Z-�`H®N5ãEZ\f�]e[9H7X7u�]5JmPÄXM_�H7JxH�_�N9f j q\H`�RZªKY�9l 4 H`V9H`LOKOÝxH7q\H3XOX7u
ÜEZ\KOÝ j LMH7XOH`J^KQPx]��ÉLMH7XON5{mLM_`H7XTZ\K¹ZhX j N9XMXOZ\�xq�H�KMN@N5�xKM]eZ�JÄ[9N^NRP
LMH7XO{xqªKpX«LOH3X�N9q\VWZ�Jx[c{ j KONdw^t�PxZ�X j ]eLMZ\KY�dq\H7V5H7q�X«LMH7â^{xZ�LOZ�Jx[²KOZ�fQH
Z�JÉKMÝxH�N5LpPRH7L|N5ãIfQZ�J^{xKOH7X7l®áÍÝxH�z«bdb@� � XTfQH`fQN9LO�0LMH7â^{xZ�LOH`�
fQH`J^KMX®Z\Jm_`LOH3]5XOHcq\Z�JxH7]5LOq��ÄÜEZ\KOÝøLMH7X j H3_�KQKONÄPxZ�X j ]eLMZ\KY�ÄLM]5Jx[5H9l4 H7V5H7L�KMÝxH`q�H7XMX`u9]«ãÙ{xJmPx]5fQH`J^KM]5qxq\Z�fQZªKp]~KMZ\N9J�Neã)KOÝxZhXofQH�KMÝxNRP0ìí]9X
Neãm]5JW�vN5KOÝxH7LDfQH�KMÝxNRPT�m]9X�H3PTZ\J�fQ]eKM_pÝxZ�Jx[Wî�ZhX�m]9X�H7q\Z�JxHÊq�H`Jm[eKOÝ>l
Ú Z�[dÝxN9fQN5[5H7JxH`N9{mXT]eLMH7]9XTLMH j LMH7XOH`J^K�] j LMN5�mq\H7f ãÙN9L¹PRZ��){x�
XOZ\N9J��m]5XOH7PQfQH�KMÝxNRPxXI�%H3_`]e{%X�HEKMÝxH`��f�]���Kp]eä9H½]Tq�N5Jx[«KMZ\fQHkKMN
_�N9JWV5H`LM[5H9l i qhX�N%umKMÝxH�qh]eLM[5H7LEKOÝxH�NR_`_`q\{mPxH7P0]eLMH7]9X`umKOÝxH¹q\N9Jx[5H7L
KOÝmH`��ÜEZ�q�q�KM]5ä5HvKON��)H«Þmq\q�H7Pl

� J^KOH`�^KM{xLMH7Pè�%]5_päW[5LMN5{xJ%PxXQãí]�V5N9L�ÜELMN5Jx[ÛÝ^� j NeKMÝxH7XOH7X²PRZ\ãË�
ãÙ{mXOZ\N9J�]5JmPÛZ\K�Z�XQ]5q\q¿KONWNÌH7]9X��ºZ�JÄKMÝxZ�X�_7]5XOH�KMNÉ[9N j ]9XYKQKMÝxH
NR_`_`q\{mPxH7Pd]5LOH3]5XÍãÙN9{xJmP0�W�cf�] jxj Z�Jx[�ãÙLMN5f N9JxH¼Z�fQ]5[5HTKMN®KMÝxH
NeKMÝxH`L3lÁáÍÝxZhXÍZ\Jm_`N5JWV5H7JxZ�H`Jm_`H|_7]eJ²�%HT]eq�q�H`VWZ�]eKOH3P�{mXOZ�Jx[�]eJ�H7LON5�
XOZ\N9JÄfQN5L j ÝxN5q�N5[9Z�_7]eqIN j H`Lp]~KON9L¼KMNÉH7Jxq�]5LO[9H®KMÝxH�NR_7_�q�{mPRH7PÛLOH`�
[5Z�N5J²X�N�KOÝm]eKEZªKk_`]5J�LMH7]9_pÝ�KOÝxH|KMLO{xH|H7Px[5H7X¿N5ãKOÝxH|ãÙN9LOH7[5LMN5{xJmP
N5�x}YH7_�K3l

� ��� úhô$% �eý	�~ö-÷�	 % �eö �Aú � � �'ú �~ó � ñ~û½õ �~ò�úhô`ñ~ö
á>Nd]5Z�PÉZ\Jº_`N5f j ]eLMZ�Jx[²KOÝxH j H`LOãÙN5LMf�]eJm_`H�N5ãIKMÝxH j LMN j N9XOH7P
] jmj LON^]5_pÝ ÜEZªKMÝ KMÝm]~KdN5ã�Ü¿H`q�qTäWJxN~ÜEJÎXYKp]~KOHºN5ã�KMÝxHÛ]eLOKd]eq\�
[5N9LOZ\KOÝmfQX7uI]ÃXOH�K�Neã«]eq�[5N9LOZ\KOÝxf�X�Ü¿H`LMH²] jxj q�Z\H3PÛKMNÌKOÝxHdXM]efQH
X�KOH`LMH`N^XO_`N j Zh_ j ]eZ�L7lø��Z�LMX�K7uE]ÌVWZ�XO{m]eqk_`N5f j ]5LOZhX�N9JÛN5ãvKMÝxH0LOH`�
XO{xqªKpXkN9Jd]�Jm]~KM{xLp]eq>XM_�H7JxH¼ZhXkf�]5PRH¹]eJmPcqh]~KMH`Lv]�â9{%]eJ^KOZ\KM]eKOZ�V5H
_�N9f j ]eLMZ�XON5J�Z�XÍf�]9PRHT{mXOZ\Jx[�]QXO�^J^KMÝxH�KMZ�_TX�KOH7LOH7N9XM_�N j Z�_ j ]eZ�L3l

Ú l\� �½ZhXO{m]eqDGIN9f j ]eLMZ�XON5J
áÍÜIN�V5H7LMXOZ\N9JmXINeã j N5Z�J^KÍf�]eKM_pÝxZ�Jx[Q]eq�[5N5LMZ\KOÝxf�XIÜIH7LOHvKOH3XYKMH7P
N5J�KOÝmH j Z\JxH3] jxj q\H0X�KOH`LMH`N^XO_`N j Zh_ j ]eZ�L7lïáÍÝxH²ÞmLpXYK®]eq�[5N9LOZ\KOÝmf
f�]~Kp_pÝxH7XvZ\J^KMH`JmXOZªKMZ\H3X«]eJmPcKMÝxHQX�Z�[5JdN5ãoKOÝmH�ÞmLpX�K|PRH7LOZ�V~]~KOZ�V5H¹Neã
KOÝmH®Z\J^KMH`JmXOZªKY�@ãÙ{xJm_�KOZ�N5JÄ]~K¹H7]5_pÝ j Z\�RH`qI]5q\N9Jx[cH j Z j N5qh]eL¼q�Z\JmH7X7l
áÍÝxH¼LMH7XO{xq\KMXv]eLMH¼X�ÝxN~ÜEJ0Z�Jd��Z\[%lD�7rmuxÜEÝmH`LMHTKOÝxH¹[5Lp]eJW{xqh]eLEJm]e�
KO{mLOHTN5ã�KMÝxZhXkäWZ\J%P�N5ãÁfQ]eKM_pÝxZ�Jx[�ZhXk] jmj ]eLMH`J^K7l¿áÍÝxH¼]eq�[5N9LOZ\KOÝmf
KOH3XYKMH7PÉZ\JÃXOH7_�N9JmP j q�]9_�H�fQ]eKM_pÝxH3XI}Y{mXYK«KMÝxHQV�]5q\{mH7X|NeãoKMÝxHQZ\Jx�
KOH7JmXOZªKY�¹ãÙ{xJm_�KOZ�N5J�]5JmP�N5�xKM]eZ�JmXo]5J�Z\JmZªKMZ�]5q)b�� � ÜEÝxZh_pÝ�Z�XÊKOÝmH`J
LMH`[5{mq�]5LOZ-�`H3P®ìíXOH`HE��Z\[%lR� � î�l�S�K+ZhXÁ] jmj ]eLMH`J^K�KOÝm]eK+{%X�Z�Jx[T]vKON5ä9H`J

��������� ���
*vH`LMZ�V�]eKOZ�V5H«f�]~Kp_pÝxZ\Jm[¹KMN5ä9H`JmX7l �H�ãËK � ' H7_`N5JmX�KOLM{m_�KOH7P

PRZhX j ]eLMZªKY�QãÙ{xJ%_�KOZ�N5J>l ' Z�[5Ý^K � *vZ�X j ]5LOZ\KY�®V~]eq�{xH7XEXO{ j H`L j N^X�H3P
KMN�N5LMZ\[9Z\Jm]5q-Z\f�]e[9H5l

��������� � �
n+N5Z�J9K¿KON9ä5H7JmX`l �>H�ãËK � ' H7_`N5JmX�KOLM{m_�KMH7P²PRZhX j ]5LOZ\KY��ãÙ{xJ%_�KOZ�N5J>l
' Z�[5Ý^K � *vZ�X j ]5LOZ\KY�®V~]eq�{xH7X½X�{ j H`L j N9XOH7P�KONQN5LMZ\[9Z\J%]eq-Z\f�]5[5H5l

]5XÁXOZ\f j q�Hk]5X j q�]5Z\J�Z�J9KMH`JmXOZ\KY��f�]~Kp_pÝxZ\Jm[¼_`]eJ��)HEV5H`LM��XM]~KMZ�X�ãí]5_��
KON9LO�0Z\ãIZ\KTZ�X|ãÙN9q\q�N~ÜIH3P0�W�d]²LOH7[5{xqh]eLMZ��3]~KMZ\N9JdXYKp]e[5H9l � N~Ü¿H`V9H`L3u
]Q_�H`LOKM]5Z\JcPRH7[5LMH`H«Neã ê X j Z\q�qhë¹ZhXE{xJ%]�V5N5ZhPx]5�xq\H9l
ÿøZ�JmPRN~Üß�m]5XOH7P�fQH`KOÝxNRPxX¿KMH`JmP®KON j LONRPR{%_�H|f�N9LOH|_�N9JmX j Z�_��
{xN5{%X ê X j Z�q�q�ëTN9J®NR_`_`q\{mPxH7P�LMH`[9Z\N9JmX��5ãÙN5L¿H��x]ef j q�H5u^LMH7XO{xqªKpXoN5ã>]
���1��_�N5LMLMH`qh]~KOZ�N5J�ÜEZ\JmPxN~Ü � � �>_`]5J��)H¼X�H7H`J�Z\J0��Z\[%l-�7yxl Ú Ým]eK
]eJmP 4 ]��9]eL � XDLMN5�m{mXYKÁÜEZ�JmPRN~ÜïfQH�KOÝmNWP�{mXOZ�Jx[TLM]5JxäWZ\Jm[|]5JmPQX�N5�
j ÝxZhXYKMZ�_7]~KMH7PcfQH�KMLOZh_`X � � � �D_`]5Jc�%H�XOH`H7JcZ\Jd��Z�[ml>� � l $T]5Jm]5PxH � X
V~]eLMZ�]5�xq\HIÜEZ\J%PRN~ÜÛ] jmj LON^]5_pÝ � tes)�^ZhX+X�ÝxN~ÜEJ�Z\JQ��Z\[%l9� �xl ' N5�)H`LOK
bd]5]9X � V~]eLMZh]e�xq�H½ÜEZ�JmPRN~ÜèÜEZ\KOÝ²fQNRPRH`q��m]9X�H3P®ÜEZ�JmPRN~ÜßXOZ-�`H«X�H`�
q\H3_�KMZ\N9J � tR���%_`]5JQ�%H½XOH`H7JQZ\J®��Z�[ml9t5sxl i q\q%Neã-KOÝmH`f�q�]9_pä�PRH�Þ%JxZª�
KOZ�N5JcZ�Jc]5LOH3]5XIKONQKMÝxHTLMZ\[9Ý9KkN5ã>KMÝxHTãÙN5LMH`[9LON9{xJmP�N5�R}YH3_�K7umÜEÝxH`LMH
NR_`_�q�{mXOZ\N9JmXÊ]5LOH9l i q�XONmuW]T�xZ�[¼ÝxN9f�N9[5H7JxH`N9{mX �`N9JxHkZhXÊX�KOZ�q\q%Þmq�q\H3P
KON@XON5fQH®PRH7[5LMH`HQÜEZ\KOÝÛ]cÜELMN5Jx[0PRZhX j ]eLMZªKY�ÉÝW� j NeKMÝxH7XOZhXTZ\JÄ]5q\q
KOÝxH3X�HTfQH`KOÝxNRPxX7lÍæx_pÝm]eLpXYKMH`Z�J²]5JmP0æ6�`H7q\ZhXOä^Z � XkXYKMH`LMH`N�f�]~Kp_pÝxZ�Jx[
ÜEZªKMÝèJxN9JR�Aq�Z�JxH7]5L�PRZ��){mXOZ�N5J � t~r)�«_`]5Jï�)HÉXOH`H7JgKONÄÝ%]�V5H0V5H7LO�
[5NWNRP�PxH�ÞmJxZ\KOZ�N5Jºì']~KEKOÝmH¼_�N9X�KENeãÁ]�JxN5ZhX���PRZ�X j ]5LOZ\KY�®f�] j î¿H`�W�
_�H j KEN5J�LMZ�[5Ý^K¿NR_7_�q�{mX�Z�N5J%X|ì'X�H7H|��Z�[ml�� � î�uR] ê X j Z�q\qhë�ZhXÍ]eqhX�NQ] j �j LMH7_�Zh]e�mq\HTN~V9H`LEKMÝxH¼V5H7LO��ÝxN5fQN9[5H`JmH`N5{%Xk]eLMH7]¹KON®KOÝxH¹f�ZhPxPRq�H��
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GIN5LMLOH7q�]eKOZ�N5J �). ��ÜEZ�JmPRN~ÜTl �H`ãËK �B' H7_�N9JmX�KOLM{m_�KMH7P²PRZ�X j ]5LOZ\KY�
ãÙ{xJm_�KMZ\N9Jl ' Z�[5Ý^K � *½ZhX j ]eLMZªKY��V~]eq�{xH3XkX�{ j H7L j N9XOH7P�KONQN5LMZ�[5Z�Jm]eq

Z\f�]e[9H5l
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� XOZ\Jx[�Lp]eJmä^Z�Jx[Q]5XÍZ�JcLOH`ãYl � � � ��l �H�ãËK � ' H7_`N5JmX�KOLM{m_�KOH7P

PRZhX j ]eLMZªKY�QãÙ{mJm_�KMZ\N9Jl ' Z�[5Ý^K � *vZhX j ]5LOZ\KY�®V~]eq�{xH3XEX�{ j H`L j N9XOH7P
KMN�N5LMZ\[9Z\J%]eq-Z\f�]5[5H5l

LMZ\[9Ý9K j ]5L�KÍNeã�KOÝmH j Z\JxH3] jxj q\H9lob0N5LMHvLMH`[9{xqh]eLMZ��3]~KOZ�N5J�XYKMH j XÍãÙN9L
]5PxH7â^{m]~KMHTPRH`JxN9Z�XOZ�Jx[QJxH7_`H7XMXO]5LOZ�q\���mq\{xLkPxH�KM]5Z\qAl
áÍÝxH j LON j N^X�H3P�fQH`KOÝxNRPc_`]5J�[9Z\V9H|]�fQN5LMHTPRH�Kp]eZ�q\H3P�PRZhX j ]eLO�
Z\KY�TfQ] j ÜEZ\KOÝxN9{RK+_`N5f j LMN5fQZhX�Z�Jx[½ÜEZ\KOÝ¹JxN5ZhXOHÊ�)H7_`]5{mXOHoKOÝmHIqh]5X�K
X�KM]e[9H7XIKM]5ä5HT_`]5LOH«N5ã�PRZhX j ]eLMZªKY�®Z�Jm_`N5JmXOZ�X�KOH7Jm_�Z�H7XTì'X�H7HT�DZ�[ml>�7w9î�u
XONÛV5H7LO��ãÙH`Ü Z\JxZ\KOZh]eq«LMH`[9{xq�]5LOZ-�7]eKOZ�N5JgZ\KOH`Lp]~KMZ\N9JmX�]5LOHÉJxH`H3PRH7Pl
� JmLOH7q\Zh]e�xq�H�]5LOH3]5X«KMÝm]~KQ_`]eJmJxNeK��)H�f�]eKM_pÝxH3PÄ]eLMH�Þmq�q\H3PºÜEZ\KOÝ
KOÝmH�fQN^XYK«q\Z�ä5H7q\�@Ý^� j NeKMÝxH7XOH7X|[5Z�V5H7J0KOÝmH j LOZ�Jm_�Z j q�H7X«N5ãI_�N9ÝxH`LO�
H`J%_�H � w5r)��ux_�N9J9KMZ\JW{xZ\KY� � �7s)�Aux]5JmPc]5P�}�]9_�H`J%_��5l
i JxN5KOÝxH7LDH`�R]5f j q\HINeãm] jxj q�Z�_7]~KOZ�N5J�NeãRKOÝmH j LMN j N9XOH7PTfQH`KOÝxNRP
_`]5Jd�)H¹XOH`H`J@Z\J0KMÝxHQG¿]9XYKMq\H�XYKMH`LMH`N^XO_`N j Zh_ j ]eZ�L¹ì'��Z\[^X`l�tR��]5JmP
t5t9î�l

Ú l t��v{m]5J9KMZªKp]~KMZ\V9HTGIN9f j ]eLMZ�XON5J
SUJ�N5LpPRH7LoKONQâ^{m]eJ^KMZªãÙ��KOÝmH j H`LOãÙN5LMf�]eJm_`HkNeã�PRZ��-H`LMH`J^KÍfQH�KOÝx�
NRPxX7u9]«X��WJ^KOÝmH�KOZh_EX�KOH`LMH`N^XO_`N j Zh_ j ]eZ�Lo]eJmPQ] j H`LOãÙN5LMfQ]5Jm_�HÍfQH7]e�
XO{xLOH@ÜIH7LOHdPRH7VWZ�XOH7P�lþáÍÝxH@XO�^J^KMÝxH�KMZ�_ÉXYKMH`LMH`N j ]5Z\L²X�ÝxN~ÜEJøZ�J
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SUf j q�Z�_`ZªK½XO{ jxj N5LOK½]5XÍZ�JcLOH`ãYl � ter)��l �H�ãËK �B' H3_�N5J%XYKMLO{m_�KOH3P
PRZhX j ]eLMZªKY�QãÙ{xJ%_�KOZ�N5J>l ' Z�[5Ý^K � *vZ�X j ]5LOZ\KY�®V~]eq�{xH7XEXO{ j H`L j N^X�H3P

KMN�N5LMZ\[9Z\Jm]5q-Z\f�]e[9H5l
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$T]5Jm]5PxH|V~]5LOZh]e�xq�H|ÜEZ\JmPxN~ÜTum]5XÍZ�J�LMH�ãYl � t5s���l3�>H�ãËK �

' H3_�N5J%XYKMLO{m_�KOH3P²PxZ�X j ]eLMZ\KY�QãÙ{xJm_�KMZ\N9Jl ' Z�[5Ý^K � *vZhX j ]5LOZ\KY�
V�]5q\{mH7XEXO{ j H7L j N9XOH7P�KONQN9LOZ�[5Z�Jm]eq-Z�f�]e[5H9l
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bd]9]5X¿V~]eLMZ�]5�xq\H«ÜEZ�JmPRN~ÜTux]9XÍZ\JcLMH�ãYl � tR���Al �H`ãËK �

' H3_�N5J%XYKMLO{m_�KOH3P²PxZ�X j ]eLMZ\KY�QãÙ{xJm_�KMZ\N9Jl ' Z�[5Ý^K � *vZhX j ]5LOZ\KY�
V�]5q\{mH7XEXO{ j H7L j N9XOH7P�KONQN9LOZ�[5Z�Jm]eq-Z�f�]e[5H9l
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G¿]5X�KOq�H«X�KOH7LOH7N9XM_�N j Z�_ j ]eZ�L3lIGILON jxj H3P®ãÙLMN5f�KOÝxHTN9LOZ�[5Z�Jm]eq
G¿b � KMH7X�K j ]eZ�L7l#�>H�ãËKkÝm]5JmPÉì']9î�uxLOZ�[5Ý^KEÝm]5JmPÃìÙ�%î�l
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' H3X�{mqªKpXÍãÙN5LÍKMÝxH¹G¿]5X�KOq�HTXYKMH`LMH`N9XM_�N j Zh_ j ]5Z\L3loáÍÝxH«LOZ�[5Ý^KEÝm]5JmP
j Zh_�KM{xLMH¼PRH j Zh_�KpXEPRZhX j ]5LOZ\KY�®N~V9H`LMq�]��9H7P�ÜEZ\KOÝcN5LMZ�[5Z�Jm]eq-Z�fQ]5[5H9l
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æW�WJ^KOÝxH3X�Z-�`H3P²X�KOH7LOH7N9XM_�N j Z�_ j ]eZ�L3lo]xl+q\H`ãËK7ux�>loLOZ�[5Ý^K
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]xl �Êz|LON9{xJmP�KOLM{RKMÝux�l �IæWH`[9fQH`J^KOH3P�N9{RK j {RK7um_5l �

GIqh]5XMXOZªÞ%_7]~KMZ\N9J�H7LOLMN5L
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' H7XO{xq\KMX¿ãÙN9Lq� C s&L � JxN5ZhX�H9ux]xl �ÊnoLMN j N9XOH7P�f�H`KOÝxNRP�um�l �

æx_pÝm]eLpXYKMH`Z�JR�Yæ6�`H7q\ZhX�äWZ

��Z\[%l�t5w®ÜÍ]5Xv�x{xZ�qªK3l¼S�K¼_�N9JmX�ZhX�KMXvNeãI]�X�Z�Jx[5q�H5uXOZ�f j q\H�[5H7N5fQH�KO�
LOZh_|N5�R}YH3_�KÍZ\J²KMÝxH|ãÙN5LMH`[5LMN5{mJmPQÞmq�q\H3P�ÜEZ\KOÝ0] j H7LOZ�NRPRZh_ j ]~K�KMH`LMJ
ÜEZªKMÝ²] j H`LMZ\NRP��xZ�[5[5H7LÊKMÝm]eJ�KOÝmH|Lp]eJm[5H|Neã�XOH7]5LM_pÝmH7P®PRZhX j ]eLMZªKY�
V~]eq�{xH7X7u)KON²H`q�Z\fQZ�Jm]~KMH�]5q\Zh]5XOZ\Jm[mu�]eJmPÉ]eJ@]5LO�mZªKMLM]5LO��KOH`�^KM{xLMH¹Z�J
KOÝxHT�%]5_päW[5LMN5{xJ%P�l
áÍÝmH�_`N5JmXOZ�PxH`LMH7P@]5q\[9N5LMZªKMÝxf�X½]5LOHQ_�N9f j ]eLMH7P0Z�JdKMÝxH`Z�L¼]e�xZ�q\�
ZªKY��KMN�LMH7XON5q�V5HÍKOLM{xH½PxZ�X j ]eLMZ\KY�¹H3PR[5H3X`uWX�N¹]�X j H3_�Zh]eqmfQH`KOLMZ�_½Ü¿]9X
PRH`VWZhX�H3P¼ÜEZ\KOÝ�KOÝxZhX j {xL j N^X�HIZ\J¹fQZ\JmPl+áÍÝmH j H`LOãÙN5LMf�]eJm_`HÊfQH7]e�
X�{mLOHvKM]5ä5H7XE]�PRZhX j ]eLMZªKY��f�] j²j LMNRPR{m_�H3P��W��KMÝxHTXYKM{mPRZ�H7Pc]eq�[5N5�
LOZ\KOÝmfù]5XIZ\J j {RK7l i �xZ�Jm]5LO�QZ�fQ]5[5H|Z�X¿N9�RKM]5Z\JxH3P®�W�QKOÝmLOH3X�ÝxN9q�PR�
Z\Jm[�KMÝxH|PxZ�X j ]eLMZ\KY��f�] j ìËKMÝxHvKOÝxLMH7XOÝxN5qhP�ÜÍ]5XIH��x]5_�KOq��QN5JxH|Ým]eq\ã
KOÝxHIPRZ�X j ]5LOZ\KY�½Lp]eJx[9HÁ]eJmP|ÜÍ]5X-KMÝxHÊXM]efQH+ãÙN5L>]5q\q5f�H`KOÝxNRPxXpî�u~XOH`[5�
fQH`J^KOZ�Jx[vãÙN5LMH`[5LMN5{mJmP¼]eJ%P¼�m]9_pä^[9LON9{xJmP�lDáÍÝxHILMH7XO{xq\KOZ�Jx[|Z\f�]e[9H
Z�X�_�N5f j ]5LOH3PdKMNcKOÝxH�fQ]9X�ä j {RK�Z�JÃKOÝxH®_`N5LMLOH3X j N5J%PRZ\Jm[ j N9XOZ\�
KOZ�N5Jï]eJmPï_�qh]5XMX�Z\Þ%_7]~KOZ�N5JÛH`LMLON9LMX¹]eLMH�_�N9{xJ^KOH3PÛ]eJ%PÄH�� j LMH7XMXOH7P
]5XT] j H`Lp_�H7J9Kp]e[9H¹N5ãIKMÝxH�KON5KM]5qÁJ^{mf��)H`L¼N5ã j Z\�RH`qhXTZ�JÉKMÝxH�Z�f¹�
]e[9H@ìíXOH`H���Z�[ml+t~r^î�l<*½ZhX j ]eLMZªKY�Ì�)N5LpPRH`LpXTN~V5H7LOLMZhPRZ\Jm[�KMÝxH®KMLO{mH
N5JxH3X¹] jxj H7]eL�]5X��m]5_päW[5LMN5{mJmP j Zª�RH7q�X¹q�]5�%H7q\H3PÄ]5X�ãÙN5LMH`[9LON9{xJmP
ìÙÜEÝxZ\KOH�Z�JÉ��Z\[%lt~rmu�_3î+�-KOÝmZ�X|ÜEZ�q\q+�)H¹äWJxN~ÜEJ@]9XkKY� j H��²H7LOLMN5L3l
*½ZhX j ]eLMZªKY�«�)N5LpPRH`LpXDJxNeK+LOH3]5_pÝxZ�Jx[½KOÝxHÍ_�N9LOLMH7X j N9JmPRZ�Jx[EKMLO{xH¿N5JmH
] jxj H7]5L¿]9XoãÙN9LOH7[5LMN5{xJ%P j Z\�WH7q�XIqh]e�)H`q�H7P�]9X¿�m]5_päW[5LMN5{mJmP0ìÙ�xqh]5_pä
Z\J0��Z�[mlmt~r%ux_7î��RKOÝxZhXEÜEZ�q\q>�%H«KY� j H����QH7LOLMN5L3l
áDNïKOH3XYK0KMÝxHº]eq�[5N5LMZ\KOÝxf�X � XOH`J%X�Z\KOZ�VWZªKY�øKMNøJxN5ZhXOH5uvKOÝxHÃKMH7X�K
XYKMH`LMH`N^XO_`N j Zh_ j ]eZ�L®ÜÍ]5X�]eq\KOH`LMH7PïÜEZ\KOÝèJmN5LMfQ]5q\q��gPRZ�X�KOLMZ��x{RKOH3P
JxN5ZhXOH®ÜEZªKMÝ�� C sd]eJ%PÌKOÝxLMH`H®q�H`V9H`qhX¼N5ãR� C D s&LÇt 2OssL � 2`�JL s&I�l
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' H3X�{mqªKpXÍãÙN5Lq� C ssL � JxN9Z�XOH5lÁ]ml � Ú Ým]eK�� 4 ]��^]eL3uW�l �
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�H`ãËKkSUf�]e[5H
� LMLMN5LÍáÊ� j H � C s � C ssL t � C s&L � � C �
� s&L r9w s&L r9w ssL � � s&L w �
� � s&LÇtR� s&L w5s ssL\�3s s&L r �
áDNeKM]5q s&L yer s&L � w ssL y � s&L � y
' Z�[5Ý^KESUf�]e[5H
� LMLMN5LÍáÊ� j H � C s � C ssL t � C s&L � � C �
� s&L r2� s&L r5r ssL � � s&L r9w
� � s&L���� s&L w9t ssL\� � s&L � �
áDNeKM]5q s&L y � s&L � y �JL s9s s&L �er
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�H`ãËKkSUf�]e[5H
� LMLMN5LÍáÊ� j H � C s � C ssL t � C s&L � � C �
� �$L r2� �$L�� � �JL s9w �$L�� �
� � s&L�� � s&L � r �JL w2� s&L y �
áDNeKM]5q �$L yer �$L y�� t&L rWt �$L � t
' Z�[5Ý^KESUf�]e[5H
� LMLMN5LÍáÊ� j H � C s � C ssL t � C s&L � � C �
� �$L rm� �$L s�� ssL �2� s&L � �
� � s&L��`r s&L � t ssL �9y �$L y��
áDNeKM]5q �$L ��� �$L yx� �JL � � t L � s
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�H`ãËKkSUfQ]5[5H
� LMLON9L¿áI� j H � C s � C s&LÇt � C ssL � � C �
� �JL y5r �$L�� � �JL s � s&L �5y
��� ssL\� � s&L��`r ssL s9y s&L��5�
á>N5KM]5q �JL � � �$L wx� �JL\�7r �$L s �
' Z�[5Ý^KESUfQ]5[5H
� LMLON9L¿áI� j H � C s � C s&LÇt � C ssL � � C �
� �JL � � �$L wx� �JL\�3w s&L � �
��� ssL tx� s&L��7w ssL s5r s&L s �
á>N5KM]5q t&L\� � �$L r5r �JL\� � �$L ser
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�H`ãËKkSUfQ]5[5H
� LMLON9L¿áI� j H � C s � C s&LÇt � C ssL � � C �
� wsL s2� w&L r5r t&L �2� t L � �
��� ssL s9s s&L s5s ssL s9s s&L sx�
á>N5KM]5q wsL s2� w&L r5r t&L �2� t L � t
' Z�[5Ý^KESUfQ]5[5H
� LMLON9L¿áI� j H � C s � C s&LÇt � C ssL � � C �
� wsL\��t w&L r^t t&L � � t L r9w
��� ssL s9s s&L s5s ssL s9s s&L s5s
á>N5KM]5q wsL\��t w&L r^t t&L � � t L r9w

+v{RK j {RKMXÊãÙLON9f�KOÝxH«]eq�[5N9LOZ\KOÝxf�XÁÜ¿H`LMH½]5Jm]eq��6�`H7PQÜEZ\KOÝ�KOÝxH j H7L��
ãÙN5LMf�]eJm_`H²fQH3]5XO{xLOH��½XON5fQHcLOH3X�{xq\KMX�_`]eJï�)H@X�H7H`JgZ�Jg��Z�[mlIt �
]eJmPï��Z\[%lÊteymuI]eJ%PÄKMÝxHd_�N9f j {RKOH3PÛH7LOLMN5L�Z�X®LOH j N9L�KMH7PÄZ�JïKM]e�
�xq�H7XESÊKON�S���l
áÍÝmH¹X�KO{mPRZ�H7P@]eq�[5N5LMZ\KOÝxf�XEKMH`JmP0KON�XOÝxN~ÜÎÝxZ�[5ÝxH7L½V~]eq�{xH3XkãÙN9L
H`LMLON9LcKY� j H �øKOÝ%]eJ¶ãÙN9LdH`LMLON9L0KY� j H ���%u�ÜEÝxZh_pÝ¶H7XMXOH`J^KOZh]eq�q\�
fQH7]eJ%XÁKOÝ%]~KÊãÙN9LOH7[5LMN5{xJ%P¹N9�R}YH7_�KMXoKOH`J%PQKON�] jxj H7]eLÊãí]~KOKOH`LÊKOÝm]5J
KOÝxH7��]eLMH5ux]5qªKMÝxN5{m[5Ý�XON5fQHTPRH7J9KpXÍZ\J^KMN¹KMÝxH|KOLM{xHTH7Px[5H7XÍ_7]eJc]eq\�
Ü¿]��RX|�)H�ãÙN5{xJ%P�uKMN^N%l 4 H7V5H7L�KMÝxH`q�H7XMX`uKOÝxH j LON j N^X�H3P@fQH�KMÝxNRP
X�ÝmN~ÜkXEX�Z�[5JxZ\Þ%_7]eJ^KOq���q\H3XOXÍH7LOLMN5LÍq�H`V9H`qhX¿ãÙN5LE�)NeKOÝ²KY� j H7X7l�QÏ�Ï�Ï�Ð 5|Ô>Ñ>× �^Ö877ØÙÔ>Ñ
S�KÍÝm]9XÊ�)H`H7J�XOÝxN~ÜEJ�KOÝ%]~K¿KOÝxH|f�]~KM_pÝmZ\Jx[�] jxj LON^]5_pÝQKON�X�N9q\V9H
KOÝxHTXON�_7]eq�q\H3P�_`N5LMLOH3X j N5JmPxH`Jm_`H j LMN5�xq�H`f�Z�JcXYKMH`LMH`N�V^ZhXOZ\N9J�Ým]9X
Z\J^KMLOZ�JmXOZ�_�q\Z�fQZªKp]~KMZ\N9JmX`lïæ j H3_�Z\Þ%_`]5q\q��5uIf�]~KM_pÝmZ\Jx[ÌZhX¹N5ã½JxNÌ{mXOH
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