
��������	��

��������������������� ���� � ������� ��! "�����$#%�����'&(��)*�+�-,
. ��/10
23�4)*�+���������5

�6# ��70
�+�4��

��8:9�;=<>��?�@!@!@

ACBED7FHGJILK�BEM�NJGJO+P+A�FQBER�S
T7U BEM�NJGJOWV�X'BEDZY[FHNJ\7] \^M U ] _`Y

a=BED7NJ\ T GcbedGfY[FHNJ\
gih T G�O�GJj[klFHGJ_cX7M�G T G3mEn^n g

o�prqts*u�prv
wEx�yrz|{~}��J�W��x���{�z|{~��yi�����r{�x���x�� � �tx����r��{~�E�~����yi��z���x���� {~�W�|�!�r{�� x!�r{~�!x��r��Jx=yi��z�{���{~���|� �l����� x��r� �(�x���� �tx-� �r�ix��~� ����x+z|� xf���*z|� ��{�z|�r����{��	�J{~�Q��z�x=�W�J{�� x�r{~�!x����Jx��r{4� x+z|}��	yJ� x��~����x����r� z|� �r�	�J������� �	�tx��	�J� ��{~�Q��z|�J���|�rz�x�� �J�J� �tx��r�	{~�¡t¢�£l¤ ��¥:{ ¡t¢�¦W§ x ¡t¢�£l¤ � x4�r{~�!x����Jx7�|���!x(� x(����z|�!x��r{[�J��x({~�~��x��~�~����	�~��x��W�|� ��x+��|� ��x��~�~�x���� �tx��r�����r{7� x4{~� x��Q�|� �~� �Jx����r{~�r� �J}�z|{~���L{~�*�J�J� ��x+z|� x���� x4��{~��� {~� x��Q�|� �~� �Jx���r{:� x���x��|x	�r{:� �W�|{�zr�{~�7{~�'�~{�z|�r�[¨©y�x+z��|� z��r{ ¡t¢�£�ª {~�|x��r{~�!x����JxL��{:yJ�J{t�r{�z|{~yr�z|{~��{~�W��x+zZ�~�����:�J�	��{~�J�~� � � �L��� �Q�|{~�!x:�r{'{~� {~}lx��W�|{~�Zyrz|��yJ� {t�Jx��r{~�~« ¡+¬ wEx�z|{~� x��~�~�����r{Z� x+z|}��4yJ� x��~�4�~�J��yJ� {�{�­Jx�����x���{~�W�|{��~����� x(� {����r{[� x'z�xf�® �7�~��x��fz�x��Jx��r{[¯E���J� �r�°7x��J�����²± ¤�¬ � x��	{~� x��Q�|� �~� �Jx��r{~�	yrz|{~�~� ���r{!� x+z|}����
�~��z��|��yJ� x��~�������C� }���x�� {~��x�J�J�r± ªl¬ {~�lyrz|�W�~{~���4�r{Zxt³Q�J�Q�|{[{~�E{�­f��z�x���z��r� ��x+z|� x���{~�W�|{�{~�Q��x��J� {Z�:y�x+z|��� �����J� �����r��r{~yi{~���r� {~���r�´��J�J� �tx���{~�W�|{!�r{~�[{�z�z|��z��r{�{t�W�J� � � �rz|� ���r{!� x+z|}���yJ� x��~�=z|{~�tx�}lx��r��
��x+z|� x��J� {~��{~�Q��x��~� ����x�� {~�~� ¦W¬ � x-��x��|x��r{�� �W�|{�zr�{~�~�*� x�x����|� �f� �Jx��
{~�~���(������ �tx-�� x�� �r�ix��~�~����µ�����3��x+z|� x��J� {~�����Jyi{�z|{�­'���}�{~��x���yi��z�� ���W�J{�{~�'���f�r{~� ��{~�Q�|� �!x��r�{~�	x��r{~�3�x��L�J�=� �f�l{�z��|� �J� {�{�� �J�	�J�J{�x-� x=��zt�® �|� �tx��r{�w¶�J�tx��~�=�^���Q�|{�z|� ��z|��{~�W�|{��{��	�J{~�Q��z�x!{~�Z{���{~���|���r{�{~�������tx��	�J� ���L�����rz|{�� x-�r� �(�x���� �tx�� �r�ix��~� ����x+z|� xf�-·��yi{�zt�® �f�r�
�r{ ¡t¢�¦W§ x ¡t¢�£l¤ ��{!yJ�J{t�r{��tx+z�x����|{�z|� �tx+z��~�����={~�7�r{!�J��x-{~�~���J���=�® x�����J{���x+z|� �Q��x4�~�~�x���� �tx��r�����r{7� x4{~�~��x��~�~������~��x��W�|� ��x+�|� ��x4��{'�~�J��yJ� {[{�­Jx�����x���{~�W�|{�
{~�[��z|{~�~� ��� {~�W�|���r{~�[�r� �J{�z|���tx��J�|x�x=� x=� �r�ix��~�~����¶���^��z	{~�[�~���W��z�x+z|� �r�[�r{~�|�r{¡t¢�£�ª {~���r� �J{�z|�L�J�:{~�Z�J���tx��J�|x��W�|{��r� z|{~���|���r{'{~� � xf�[wEx:�r� �(�x���� �tx:� �r�ix��~� ����x+z|� x{~���r{��|{�z|��� ��x��Jx!yi��z�{~���~����yi��z���x���� {~�W�|�-�r{~�*�|� yi�=�r{��tx��	�J� �!��� �����|x�� x+z|� ������ ���J� �J}[��J��y�x�yi{~� �f� ��� �J� {4y�x+z�x�{~� �r� �J{�z|�r�Z¥Lx��r��� ��x��W�|{�z|� ��zt�r{~�7�~� x+z|���W�J{:�r�r�z�x��W�|{:{~�Q�|{Lyi{�zt�® �f�r��� x	� �r�ix��~�~����=�J�	{~�'�J�!��{~�(�����{~�J�	�����J{���x+z|� �	{~�-{~� ��{~�W�|� �r��r{=�W�J{!{~�(�r� �J{�z|���J��{~���J�C�tx��J�|x��W�|{=�r� z|{~���|�
�r{~�(x��J��{~�W�|���r{-� ����yrz|{~�~� ���~�¸ � �={~�	��x+z|}��r�J{~�Ex+z|}��J��{~�W�|���r{L�W�J{L� x	� �r�ix��~�~�����{~�(�J����{~�(�����{~�J�������J{���x+z|� �yJ�J{t�r{-z|{~���tx+��x+z|��{�������{��~���J��� �r{�z�x��W�J{-� x���x��~�~� ���J{~�-�r{=yi���²�® �|� �tx������J{���x+z|� x�r{��|{�z|��� ��x��-{~�¶�~����yi��z���x���� {~�W�|���r{~� �|� yi���r{:�tx��	�J� �r�

¹�º[»t¼Q½~¾l¿|À|Á|ÂL½4ÃZ½�Ä�½~¿|ÅiÆ�ÇÂtÈL¿|À�É²Ê ½~»tÅ ¿tËlº[Å ¿ÍÌH½~Îl¾l¼HÂ(Ï�¿|¼HÎl¿|¼�Ð�º[¾W½~Å Ñf¿|¼ÓÒHÂLÆ[ÂtÎlÀJÇ½~Å ¿|À(ÔfÂt¼*ÕHÖlÕ�ÇÖ�ÒH× Å ¿|ÕÁ|ÂtÈL¿|Î+ÒQ½~¼H× ÂtÕ�Ð(ÕHÖl»t¿|¼H¿|ÎlÁ|× ½~Õ�Ø ÙEÅ�Á|ÂtÎ+ÒH¿|Îl× ¾lÂ7¾l¿^¿|ÕÓÒH¿^ÒH¼Q½~ÑW½�ÌÓÂ[ÎlÂ[¼H¿�ÚW¿ÍÌH½ZÎl¿|Á|¿|ÕQ½~¼H× ½~ÈL¿|Î+ÒH¿^Å ½~ÕiÂtÔl× Îl× ÂtÎl¿|Õ¾l¿'Å ½�× ÎlÕÓÒH× ÒHÖlÁ|×�ÇÂtÎ�¾lÂtÎl¾l¿'¿|Åi½~Ö�ÒHÂt¼ZÅ ½~ÑfÂt¼Q½�Ø



� �������	��

������������

����������� ��!#"%$'&" (#)*� ��+,) "-�."%� �0/1�2�03#45" +,) 60�2) �7+,"-8,/1"9!#) ��!#";:<�0�=&> +,)*�-�2�1�*�13��0?@";/1�0�#A
" +B��8,)*�.CD�*�1� E�����!#"9?,!#"1F9G0G0H;"9?�"9?@"-��� )*��� /1"-�7+,"I)*!J&"-�7+,)*�-���%3.) � � " +,"9?�K�/1�0�."9!.�0?����L60�0� A
60"-8B?@";�."-M0� ) M0) 3.� "9?N� �7?O!#"-:�&�7?@) +,�7?N!#"�� �7?N3������ �7?N:.8,) 6P�0!#�7?�"-�Q?@E�?O� E."-�7+B�0?O� �08,8,) "-�7+,"9?
"-�R"-��3������ �2� "-�7+,8B���TS

UN"9?,!#"OF9G0GDVJ"9?5+,"J3������ �O� "-�7+,8B���78,"-:<�08@+B���*��+,8B�WK0"9�X+,�08,)*��!#)*��8,)*�N!#"J?@E�?Y:.8,�0��&�7?5+,)*� �7?
KZ�*�[!#"-/2����!.�\�03�?@"-8,6P�0!.�]!#"^"9?5+,"^��M08,"-M7�0!#�]� �0/1�[E.���\/1"9!#)*!.�[�0!#)*� ) �0�����O:���8B�
) ��� 8,"-/1"-�7+B��8��*��+,8B����?@:���8,"-��� )*��KO�*�N� 8,"9!#) 3.) � )*!.�0!_!#"J?@E�?Y�0�-� ) �0�."9?-S�`���E#+,) � )*!.�0!_/2�WK0�08
!#"I"9?5+B��/1"9!#)*!.��8B�0!#)*�-��"-�R:.8,�0:<�08B� ) �0����8����L:O&E.3.� )*� �1E.��) ��?5+,8,E./1"-�7+,�2!#"I/1�0�.) +,�08,"-�
?@�03.8,"��*�a�-���7+,)*!.�0!b!#"
!#) �."-8,�a"-�Z� E����*c7E.) "-8�/1�0/1"-�7+,�a!#"-��+,) "-/1:<��Sedf/1:.�=&> � ) +B�^"-�
"9?5+,";�03#45" +,) 60�g?@";"-��� E."-�7+,8B�2�*�2�.�#� )9&�0�
!#"�c7E.";" (#)*?5+,";E.����8,"-�*�0� )9&�0��"9?5+B��3.� ";"-�7+,8,";"-�
��M08,"-M7�0!#��/b&�0?	3�&�0?@)*� �1hi3.) � � " +,"9?	K%/1�0�."9!.�0?BjY� �0�1?@E�?	!#" +,"-8,/1) �����7+,"9?�:.8,) ��� ) :���� "9?-SY���
"9?5+,"O!#�#� E./1"-�7+,��?@"O!#"-/%E."9?5+,8B�%c7E."N"9?5+,"O?@E.:.E."9?5+,��?@"O� E./1:.� "O:.� "-����/1"-�7+,"N:<"-8,��c7E."
�*��" (#)*?5+,"-��� )*�N!#"�!#)*�Bk���8,"-�*�0� )9&�0�;"9?5+B��3.� "l�.�O) /1:.� )*�-��"-�%/1�#!#�I��� M0E.�.�Nc7E."J�*�N) �#m<�0� )9&�0�
"-�]$'&" (#)*� �n?@"9�
�0�X+,E���� /1"-�7+,"2E.�aoi"-��&�0/1"-�.�
/1�0�." +B��8,) ��"-�]"-�J?@"-�7+,)*!#�n/1�0�." +B��8,)*?5+B�
� �9&�0?@)*� ��S

`��g�Pp�8,/2�0� )9&�0�n!#"�c7E."rq@�*�2) �#m<�0� )9&�0�n"9?O?@) "-/1:.8,";K�"-�n+,�#!#�g� E.M7��8�E.�noi"-��&�0/1"-�.�
/1�0�." +B��8,) �7srk��a?@)*!#�^/1��+,) 60�a!#"r� �0�7+B���7+,"9?1� �0�7+,8,�P60"-8B?@)*�0?��Q� �a�*��8,M0�^!#"-��+,) "-/1:<��S
`���) �7+,"-8,:.8," +B�0� )9&�0�^/b&�0?;� �0/t&E.�]!#"�"-� �*��"9?%c7E."��*�n"-/1)*?@)9&�0�a!#"g!#) �."-8,�n"9?;�*��oiE."-�7+,"
:.8,) /2��8,)*�N!#"-�#��E./1"-�7+,�I!#"J� �7?Y:.8,"9� ) �7?-S��l?5+,�O8,"9c7E.) "-8,"Jc7E."J"-�#!#) �."-8,�I?@"9��E.���N6P��8,)*��3.� "
" (�&�0M0"-����/1"-�7+,"
!#" +,"-8,/1) ���0!.�a:<�08R�*�\��E#+,�08,)*!.�0![/1�0�." +B��8,)*�a"r) /1:.� )*�-�\c7E."r"-�tE.�
:.8,�#� "9?@�]!#"Q!#"9?@) �#m<�0� )9&�0�Z"-�O3������ �[� "-�7+,8B����+,) "-�."Qc7E."r8,"9?5+,8,) �.M0) 8�"-�I� ) 8B� E.�*���7+,"r!#"
/1�#!#�1:.8,�0:<�08B� ) �0�����u�2?@ER�03#45" +,) 60�1) �#m<�0� ) �0����8,) ��S

`��1"9?5+,8,"9�Bk��%8,"-�*�0� )9&�0�R"-�7+,8,"_�*�%+B�0?,�1!#"%� 8,"9� ) /1) "-�7+,�2!#"-��!#) �."-8,�1Kg�*�1) �#m<�0� )9&�0�R"9?
��� M0�_) �.�."-M7��3.� "�K2��/1:.� )*��/1"-�7+,"N!#�#� E./1"-�7+B�0!#��S v�wD) ��"-/%3���8,M0��C�"9?5+,�;�.�;"9?�"-��?@)�E.���
:.8,E."-3��g!#"��*�g6P��� )*!#"-x1!#"��*�g) �7+,"-8,:.8," +B�0� )9&�0�n/1�0�." +B��8,)*?5+B�2+,8B�0!#)*� ) �0������!#"-3.)*!#���gc7E."
�.�2k��WKg� �0��?@)*!#"-8B�0� ) �0�."9?�!#";��:.8,�0:.)*�0!.�1�-��E�?,��� )*!.�0!LS yn����"9?5+,";��8@+W&> � E.� �1"-��:.8,�03.� "-/2�
?@"_"9?5+,E�!#)*�1�1:���8@+,) 8�!#"_�*�2!#"-8,) 6P�0� )9&�0��!#"_E.���2!#"-/2����!.�2!#";!#) �."-8,�2!#";�*��8,M0��:.�*��x-�1K
!#"-�L"9?5+,E�!#) ��!#"_� �7?�!#" +,"-8,/1) �����7+,"9?�!#"I�*�1) �#m<�0� )9&�0��S

wD";:.8,E."-3��2c7E."_�*�2!#"-/2����!.�1:<�08�" oi"9�X+,) 60�2"-�
$'&" (#)*� �1"-��� �7?Nz0z1�<{�.�7?�c7E.";� E.3.8,"
"9?5+,"_����&��� )*?@)*?Jk���?@E#oi8,)*!#�1E.�|&E.�.)*� �1�-��/%3.) ��"9?5+,8,E��X+,E.8B���Lc7E."I:.E."9!#";?@"-8�" (.�0�X+B��/1"-�7+,"
E.3.)*�-�0!#�
"-�ZF9G0}7~#SnUN"
F9G��Dz��aF9G0}7~g�*�
!#"-/2����!.�n:<�08%" oi"9�X+,) 60�n+,�0/2�n�*��oi�08,/2�
!#"
E.���2"9� E��0� )9&�0�
� E����7+,) +B�P+,) 6P��� �9&�0?@)*�-��!#�0��!#";�*��"-�*�0?5+,)*� )*!.�0!n!#"-�Y) �.M08,"9?@�2"9?�E.�.) +B��8,)*�2K
�*�1?@"-/1) "-�*�0?5+,)*� )*!.�0!R!#"_�*�%+B�0?,�1!#"_) �7+,"-8.&"9?J"9?�� "-8,��S	��E.��c7E."_� �7?�/1)*?@/1�7?�� �D" p<� ) "-�7+,"9?
!#"_� �0) �7+,"-M08B�0� )9&�0��?@"O:.E."9!#"-���03#+,"-�."-8�:���8B�%!#) oi"-8,"-�7+,"9?�?@E.3./%E."9?5+,8B�0?-C7�*��8,"-�*�0� )9&�0��"-�#A
� �0�7+,8B�0!.�R8,"9�Bk���x9�gE.���n:.8,E."-3���8,"9� E.8B?@) 6P��!#"2"9?5+B��3.) � )*!.�0!LS��l?5+B��:.E."9!#"�?@"-8%!#"-3.)*!.�

�5� Ât¼*¿ÍÌÓ¿|ÈLÔlÅ ÂlË9��Á,�*½~Îl¾lÅ ¿|Õ*Ð:Ï�¿|Ñf¿|¼	���@�X�X� �^¿|Î�ÖlÎW½�È4Öl¿|ÕÓÒH¼Q½(¾l¿l�X�@��ÔW½�Ç� ÕH¿|Õ*Ð��X�4½P�ÎlÂtÕ�¿|ÎlÁ|Öl¿|Î�ÉÒH¼Q½~Î	ÖlÎW½4Á|Ât¼H¼H¿|Å ½~Á|×�ÇÂtÎ	¾l¿���Ø �X�:½���Ø �X�4¿|Î+ÒH¼H¿'Å ½4× Î�Úf½~Á|×�ÇÂtÎ�Ð�Å ½(ÒQ½~ÕQ½4¾l¿'Á|¼H¿|Á|× ÈL× ¿|Î+ÒHÂ:¾l¿|Å�¾l× Îl¿|¼HÂlØ
�,� ½�Á|ÂtÎ�Ä ÖlÕH×�ÇÂtÎ�¾l¿7Å ½�¿|ÕÓÒH¼H¿|Á=�W½4¼H¿|Å ½~Á|×�ÇÂtÎ�¿|Î+ÒH¼H¿7Á|¼H¿|Á|× ÈL× ¿|Î+ÒHÂ4¾l¿|ÅJ¾l× Îl¿|¼HÂ(Ð�Å ÂtÕ�Ôl¼H¿|Á|× ÂtÕ*Á|ÂtÎ	Á�½~ÖlÕQ½~Å É× ¾W½~¾�ÒQ½~È4Ñl×�Ç¿|Î=½~ÔW½~¼H¿|Á|¿�¿|Î=Å ½�Ä Ât¼HÈ�½�¾l¿�½~Î�Ç½~Å × ÕH× Õ(¾l¿�Á|Ât× Î+ÒH¿|»t¼Q½~Á|×�ÇÂtÎJØ � Ât¼�¿ÍÌÓ¿|ÈLÔlÅ ÂlË#�W¿|Å × À:Ð!Ï�¿|Å Á=�

���@�X� �X�[½~¼H»tÖ�Ð+¿|ÎI��Öl¿�Å ½:Ôl¼H¿|ÕH¿|ÎlÁ|× ½:¾l¿�Á|Ât× Î+ÒH¿|»t¼Q½~Á|×�ÇÂtÎ�¿|Î+ÒH¼H¿�Å ½4ÒQ½~ÕQ½:¾l¿(Á|¼H¿|Á|× ÈL× ¿|Î+ÒHÂL¾l¿|Åi¾l× Îl¿|¼HÂ:Ð	Å ½× Î�Úf½~Á|×�ÇÂtÎ�ÌÓÖlÎ+ÒHÂ:Á|ÂtÎ�Å ½�¿f��× ÕÓÒH¿|ÎlÁ|× ½4¾l¿'Á�½~ÖlÕQ½~Å × ¾W½~¾�¾l¿�Æ[¼Q½~Îl»t¿|¼�¿|Î+ÒH¼H¿'¿|ÅrÁ|¼H¿|Á|× ÈL× ¿|Î+ÒHÂ4¾l¿|ÅJ¾l× Îl¿|¼HÂ�Ð�¿|Å¾l¿|ÕH¿5��Öl× Å × Ñl¼H× ÂZÈLÂtÎl¿�ÒQ½~¼H× Â[¿|Õ Ôl¼HÖl¿|ÑW½7½ZÄ�½5�+Ât¼ ¾l¿|Å�ÈLÂ�¾l¿|Å ÂZÈLÂtÎl¿�ÒQ½~¼H× ÕÓÒQ½ZÁ|Å�Ç½~ÕH× Á|Â7¿|Î�ÖlÎ4»t¼HÖlÔfÂ[¾l¿*ÔW½�Ç� ÕH¿|ÕÅ ½�ÒH× ÎlÂ+½~ÈL¿|¼H× Á�½~ÎlÂtÕ�Ø(ÙEÅ Ôl¼HÂtÑlÅ ¿|È�½�½B��ÖJÇ� ¿|Õ'¿f��× ¾l¿|Î+ÒH¿X�	�t½~¼H× ½~ÑlÅ ¿|Õ7Á|ÂtÎ�ÖlÎW½�¼Q½�Ç� À4Á|¿|¼HÁ�½~ÎW½	½�Å ½LÖlÎl× ¾W½~¾¿|ÕÓÒH¼H¿|Á=�W½~ÈL¿|Î+ÒH¿�Á|Ât¼H¼H¿|Å ½~Á|× ÂtÎW½~¾W½~Õl�t½~Î�½	ÔW½~¼H¿|Á|¿|¼_�HÁ|Ât× Î+ÒH¿|»t¼Q½~¾W½~ÕT�!Ð-¿|ÅEÒ�Ç¿|¼HÈL× ÎlÂ�¾l¿��HÁ|Ât¼H¼H¿|Á|Á|×�ÇÂtÎ=¾l¿¿|¼H¼HÂt¼T�(½~Õ�Ç� »t¿|Îl¿|¼Q½~¾lÂ4ÔfÂt¼^Á|ÂtÎlÕÓÒH¼HÖlÁ|Á|×�ÇÂtÎ�Á�½~ÖlÕQ½(¿|ÎL¿|ÅfÕH¿|Î+ÒH× ¾lÂ4¾l¿7Æ[¼Q½~Îl»t¿|¼�½~ÅfÁ|¼H¿|Á|× ÈL× ¿|Î+ÒHÂ(¾l¿|Åf¾l× Îl¿|¼HÂlØ

F



����� �0/1) "-�.x-��!#"-��E�?@��!#"�"-/1)*?@)9&�0�r:.8,) /2��8,)*��� �0/1��oiE."-�7+,"2!#"%p�������� )*��/1) "-�7+,�R!#"1� �7?
!J&" p<� ) +B?N:O&E.3.� )*� �7?O!#"9?,!#"%p������ "9?O!#"�� �7?O?@"9?@"-�7+B�0?-SI`��0?O!#"-6P��� E��0� ) �0�."9?��#� E.8,8,)*!.�0?N!#E#A
8B���7+,"1"-�	:<"-8W&> �#!#��:.E�!#) "-8,�0�r+B��/%3.) &"-�r+,"-�."-8_E.�^:���:<"-�l��E.��c7E."\&"9?5+,"1"9?_/b&�0?_!#E�!#�7?@�
"-�R6D)*?5+B�2!#"_c7E."_�.�2?@"I�03�?@"-8,6P��"-�L/1)*?@/1�2" oi"9�X+,�1"-�n�<{�.�7?J:<�7?5+,"-8,) �08,"9?-S
�Y��/%3.) &"-��?@"O!#"-/%E."9?5+,8B�;c7E."N�*�%!#"-/2����!.�;:<�08l" oi"9�X+,) 60�%"-�g$'&" (#)*� �%?@"�:.E."9!#"O8,"-:#A

8,"9?@"-�7+B��8���:���8@+,) 8N!#"2F9G0}0H�� �0/1�1E.��:.8,�#� "9?@�1) M0E���� /1"-�7+,"_?@) /1:.� ";!#�0��!#"_�*��8,"-�*�0� )9&�0�
!#"��*��8,M0�O:.�*��x-�I6D) "-�."�!.�0!.�I��k.�08B�N:<�08	�*�O� "-K�!#"��*�I8B��&> xJ� E��0!#8B�0!.�O!#"����03.) �#Af����E./1�0�TS
����� �0�7+,8B�0?5+,"0CP"9?5+B�N8,"-�*�0� )9&�0�%"9?Y"9?5+B��3.� "�!#E.8B���7+,"l+,�#!#�O"9?@"�:<"-8W&> �#!#��S��N!#)*� ) �0����� /1"-�7+,"0C
"-�<:.8,�#� "9?@�;!#"I�P45E�?5+,"���!#"-/2����!.�%!#"O� �08@+,�;:.�*��x-��C�+B��/%3.) &"-��� E./1:.� "I� �0�2�*�0?l:.8,E."-3��0?
!#"�"9?5+B��3.) � )*!.�0!
/b&�0?O" (#) M0"-�7+,"9?OKn"9?I/%E.Kn:���8B?@) /1�0�.) �7?@��Cu!#"-:<"-��!#) "-��!#�|&E.�.)*�-��/1"-�7+,"
!#"-��"-8,8,�08�!#"N"9c7E.) � ) 3.8,) �_8,"-x9��M7�0!#��S��	(D+,"-��!#) "-��!#�;�*�_"9?5+,) /2�0� )9&�0�2!#"-�</1�#!#"-� �;���7+,"9?l!#"
F9G0}0H28,"9?@E.� +B�2"-�r) �."9?5+B��3.) � )*!.�0!
K��*��:<"-8B!#)*!.�R!#"��*��:.8,�0:.) "9!.�0!
!#"�� �0) �7+,"-M08B�0� )9&�0��C�� �
c7E."_� �0/1:.8,E."-3���"-���-��/%3.) �1"9?5+,8,E��X+,E.8B����!#" +,"9�X+B�0!#��S

`��0?�6P��8,)*��3.� "9?lc7E."O!#" +,"-8,/1) �������*�;!#"-/2����!.�%!#"O!#) �."-8,�;"-��"9?5+,"N:<"-8W&> �#!#�gh +B�0?,�;!#"
) �7+,"-8.&"9?-C��0�X+,) 6D)*!.�0!%"9� �0��&�0/1)*�-�N"�) �#m<�0� )9&�0�<jY?@�0�1?@E.:<"-8," (�&�0M0"-���0?�:<�08	� �;c7E."�"-�#/1�#!#"-� �
"9?5+,) /2�0!#��"9?�) �./%E.�."1�2�*��� 8W&> +,)*�-�2!#"�`�E��-�0?�K�:.E."9!#"%E�?,��8B?@";!#"%/1�#!#�R� �0�#p<��3.� ";"-�
�*��"-�*��3<�08B�0� )9&�0�R!#"I:.8,�0��&�7?5+,)*� �7?JKg"-6P��� E��0� )9&�0�R!#";�0�-� ) �0�."9?�!#"_:<�0�=&> +,)*�-�%/1�0�." +B��8,)*�.S

`��7?J�-��/%3.) �7?l�#� E.8,8,)*!#�7?�"-�g�*�%!#"-/2����!.��!#"I!#) �."-8,�%6P���g�0� �0/1:��<{���0!#�7?�:<�08J/1�#!DA
) p<�-�0� ) �0�."9?�) /1:<�08@+B���7+,"9?�"-�n�*�1!#) ��&��/1)*�-�1) �#m<�0� ) �0����8,)*�.SlwD"_/%E."9?5+,8B�1c7E."_"-��:<"-8W&> �#!#�
!#"aF9G��Dzr�bF9G0}7~r?@"n:.E."9!#"
�-��8B�0�X+,"-8,) x9��81� �0/1�^"545"-/1:.� �\!#"nE.���^"9� �0�.�0/n&> �r/1�0�." A
+B��8,)*?5+B�O+,8B�0!#)*� ) �0�����.!#�0��!#"��.�%?�&�0� �I" (#)*?5+W&> �IE.���_!#"-/2����!.�;!#"N!#) �."-8,�;� �9&�0?@)*�-�_?@) �.�;c7E."
"-��!#) �."-8,�1"-8B��E.���1�-��E�?,��:.8,) /2��8,)*��!#"_�*��) �#m<�0� )9&�0��S
���08N"-��� �0�7+,8B��8,) ��C<!#"9?,!#"gF9G0}0H2"-��!#) �."-8,�g�.�R� �0�7+,8,) 3.E.K0"%��" (#:.� )*�-��8O�*�g!#) ��&��/1)*�-�

) �#m<�0� ) �0����8,)*�.SR�l?5+B�n"9?%!#" +,"-8,/1) ���0!.��:.8,) ��� ) :���� /1"-�7+,"�:<�08%"-�J� �0/1:<�08@+B��/1) "-�7+,�
!#"-�
+,) :<��!#"��-��/%3.) �gK�� �7?O?,���*��8,) �7?-C<?@) �
�.) �.M�&E.�r:���:<"-��6D)*?@) 3.� "%:���8B�2"-�	!#) �."-8,��SOUO�0!#�g� �
���7+,"-8,) �089C7"9?�� �*��8,�1c7E."I!#E.8B���7+,"O"9?5+,"I:<"-8W&> �#!#�%�*�%) �#m<�0� )9&�0�g�.�1"9?JE.�goi"-��&�0/1"-�.�1/1�0�#A
" +B��8,) ��"-�
"-�Y?@"-�7+,)*!#�R!#"�c7E."%"-��!#) �."-8,���.�g"9?�E.�r�-��E�?,���7+,"%!#) 8,"9�X+,�R!#"-����E./1"-�7+,�g!#"
� �7?�:.8,"9� ) �7?-S	wD) ��"-/%3���8,M0��C�"-�u��8,M0E./1"-�7+,�;!#"Oc7E."N�*�_) �#m<�0� )9&�0�2"9?lE.�2oi"-��&�0/1"-�.�%/1�0�#A
" +B��8,) �2:.E."9!#"%8,"9?,�-�P+B��8B?@"I?@)YE.�.�g� �0��?@)*!#"-8B�2c7E.";�*�0?N�0�-� ) �0�."9?�!#";:<�0�=&> +,)*�-�1/1�0�." +B��8,)*�
!#" +,"-8,/1) �����n"-�nM08B����/1"9!#)*!.�.C<�2"-�
�#�-�0?@) �0�."9?J+,��+B��� /1"-�7+,"0C<"-�Y� �0/1:<�08@+B��/1) "-�7+,��!#"-�
+,) :<��!#"_�-��/%3.) ��S

���<8,"9?5+,��!#"-�u!#�#� E./1"-�7+,�1?@"N�08,M7���.) x9�_� �0/1��?@) M0E."0S������*�%?@"9�-� )9&�0�R~;?@"O!#"9?,� 8,) 3<"-�
� �7?�!.�P+,�7?�KR?@";������� ) x9���R3.8,"-60"-/1"-�7+,"_��� M0E.���0?�!#";?@E�?�:.8,�0:.) "9!.�0!#"9?�"9?5+B�0!�&> ?5+,)*�-�0?-S�`��
?@"9�-� )9&�0�aH�:.8,"9?@"-�7+B��"-�J����&��� )*?@)*?_!#"��*�n8,"-�*�0� )9&�0�^!#"��*��8,M0��:.�*��x-�n/1) "-�7+,8B�0?;c7E."�"-�^�*�
?@"9�-� )9&�0�Q�n?@"�������� ) x9�R?@E^"9?5+B��3.) � )*!.�0!LS�`���?@"9�-� )9&�0�azR"9?5+,E�!#)*�R"-��:.8,�#� "9?@��!#"��P45E�?5+,"0S
���
�*�R?@"9�-� )9&�0���R?@"�������� ) x9���
� �7?O�-��/%3.) �7?��#� E.8,8,)*!#�7?�"-�r�*�R!#) ��&��/1)*�-��) �#m<�0� ) �0����8,)*�.S
`��1?@"9�-� )9&�0�
V%� �0�7+,) "-�."I�*�0?�� �0��� � E�?@) �0�."9?-S

� ����	Y������
Q�������� 
���
��_������������	����]���� �Q��� ��	�� �	���-�����! 

n��	

"���8,)*�0?2!#"
�*�0?g?@"-8,) "9?1E#+,) � ) x9�0!.�0?g?@"n:.E.3.� )*�-���b+,8,) /1"9?5+,8B��� /1"-�7+," &E.�.)*�-��/1"-�7+,"
!#"9?,!#"
F9G0}$#r:<�082� �]c7E."nE.���^:���8@+,"
!#"-�N����&��� )*?@)*?2!#"-3<"nk��0� "-8B?@"n� �0�Z!.�P+,�7?2���DE���� "9?-St`��0?
?@"-8,) "9?lE#+,) � ) x9�0!.�0?����DE���� "9?J� �0/1) "-�.x9����"-�QF9G��DzIK2�*�0?l+,8,) /1"9?5+,8B��� "9?l"-�QF9G0}$#.S�wD) "-/1:.8,"

~



E#+,) � ) x9��/1�7?2� �0M7��8,) +,/1�7?2!#"
�*�0?g?@) M0E.) "-�7+,"9?26P��8,)*��3.� "9?��
3.) � � " +,"9?gK\/1�0�."9!.�0?rh��njXC�"-�
&> ��!#)*� "����0� ) �0�����7!#"l:.8,"9� ) �7?����D� �0��?@E./1)*!#�08Jh �ujXCP"-�u&> ��!#)*� "J!#"l�*��:.8,�#!#E��-� )9&�0�_) ��!#E�?5+,8,)*���
h��.jXC ��"-�	+,) :<�r!#"��-��/%3.) �n:<"9?@�7?_:<�08;!�&�0�*��89C�E.�Z&> ��!#)*� "�!#"�?,���*��8,) ��8,"9���TSg`��R+B�0?,��!#"
) �7+,"-8.&"9?l"9?��*�%+B�0?,��!#";� "-8@+,) p<�-�0!#�7?�!#"O+,"9?@�08,"-8W&> �;�2~�}1!�&> �0?JKg?@"I" (#:.8,"9?,�%"-�R+.&"-8,/1) �.�7?
���DE���� "9?JKg"-�goi8B�0�-� )9&�0��!#"9� ) /2���TS
���#!.�0?I�*�0?_?@"-8,) "9?O) �D60�0� E�� 8B�0!.�0?N"-�Q"-������&��� )*?@)*?N+,8,) /1"9?5+,8B����?@�0�Q�.��"9?5+B�0� ) �0����8,)*�0?-C

!#"Ok."9�Bk.��) �7+,"-M08B�0!.�0?J!#"O:.8,) /1"-8��08B!#"-�g���<h5FWjXCD+B���L� �0/1��"-�L� E��0!#8,�RFO� �1!#"-/%E."9?5+,8B�.S
��8,"9?N�0?5+,"-8,)*?,� �7?�) ��!#)*�-���r?@) M0�.) p<�-����� )*�2���JF
	�Cu!#�7?N!#"%"-� � �7?N���	z�	 K�E.�r�0?5+,"-8,)*?,� �����
F #�	�S

�Y��3.�*�RF
� ��8,E."-3��0?�!#"�����&> x����.) +B��8,)*��:���8B��UO�P+,�7?���8,) /1"9?5+,8B��� "9?
������������� ���� ! !�#"%$&��'(�#)�*
$��+$ ,#-��. ! !�.,�/0� ,#�#"+"&1�)

)�� 2��# !��/
��/3,#�����.��4 "+��56$+7�1 ��/3*�4 ��/3,#�����.��4 ��/3*�4

8 *&�#)��9�:��*&� ; � v S < v *&�#)��=�>��*&� � v S ?A@
B *&�#)��9�:��*&� � � v S C ; *&�#)��=�>��*&� � ?9S � ?
D *&�#)��9�:��*&� ; � y S EF? *&�#)��=�>��*&� � y S v @G ��*&� y � v S HIH ��*&� � y S ?AE
8 � B *&�#)��9�:��*&� ; � v S HIH *&�#)��=�>��*&� � y S CI<

���.���#"+�#)����.$�/
J 8 ��*&� y � E-S ?AEAKIKIK ��*&� � v y S y ?0KIKIKJ B ��*&� y � y S EIHAK ��*&� � y S HF?0KJ D ��*&� � � � S HICAKIKIK ��*&� � @-S CI@AKIKIK
J�G )�$��+$ v � <-S vL� KIKIK )�$��+$ � @-S ?ACAKIKIK
J!M 8 � BON ��*&� � � � S ; � KIKIK ��*&� � v H-S ? ; KIKIK

`��0?l!#�7?�:.8,E."-3��0?�E#+,) � ) x9�0!.�0?Oh ��k.) � � ) :�?5A ��"-8,8,�0��K1UN)*�AP0"-K7ARQ.E.� � "-8J��E./1"-�7+B�0!.�7j	!.���
"-�</1)*?@/1��8,"9?@E.� +B�0!#��S�`��;"9?@:<"9� ) p<�-�0� )9&�0�g!#"O�*�0?l8,"-M08,"9?@) �0�."9?�!#"O:.8,E."-3��%?@"I!#"9� )*!#)9&�%"-�
3��0?@"l���*��?@) M0�.) p<�-����� )*��!#"l� �7?�+.&"-8,/1) �.�7?�� �0/1"-�.x9����!#�N� �0�_E.����"9?@:<"9� ) p<�-�0� )9&�0�_M0"-�."-8B���
c7E."�) ��� � E�&> ��?@"-)*?;8,"-x9��M0�7?-C�� �0��?5+B���7+,"2Kr+,"-��!#"-��� )*�n� ) �."9���TSn`��R+B�0?,�n!#"g� 8,"9� ) /1) "-�7+,�
!#"NE.���%6P��8,)*��3.� "N?@"I�-���*� E.�*�%� �0/1�;�*��!#) oi"-8,"-��� )*�%!#"O!#�7?l�03�?@"-8,6P�0� ) �0�."9?l� �0��?@"9� E#+,) 6P�0?��
SUT&VXWYT&V[Z\T&V^] v C�!#�0��!#" S "9?�"-���0:<"-8B�0!#�08�!#"_:.8,) /1"-8B��!#) oi"-8,"-��� )*�.S

`��7?l!.�P+,�7?����DE���� "9?�!.����?@) /1) �*��8,"9?	8,"9?@E.� +B�0!#�7?�� �0�1�*�_" (.� "-:u� )9&�0��!#"-�.+,) :<��!#"N�-��/�A
3.) �18,"9����c7E."I8,"9?@E.� +B���<h #7jXS ;

���L� �0�P45E.�7+,�2!#"O) �#oi�08,/2�0� )9&�0�R�0c7E�&> E#+,) � ) x9�0!#��"9?J/%E.K28,"9!#E�� )*!#��Kg� �08,8,"9?@:<�0��!#"N���
?@"-��� ) � � ��"-�#oi�#c7E."_c7E."_?@"-M0E.) /1�7?-S�UN"I�*��M08<&�Pp<�-�2FI"9?�� �*��8,�1c7E."O�*��6P��8,)*��3.� "I!#"O"9?,�-���*�
"9?,� �0M0)*!.�OK��*�I+B�0?,�_!#"�) �7+.&"-8.&"9?�" (#:.� )*�-���1� �7?�/1�P6D) /1) "-�7+,�7?	:.8,) ��� ) :���� "9?�!#"��*�;�-���7+,)*!.�0!
!#"�!#) �."-8,�n8,"9���	"-�a�*��"9� �0�.�0/n&> �R!#"
F9G0}$#R�^F9G0G0G.Sg����:����."-�l?@E.:<"-8,) �08_:.8,"9?@"-�7+B��� �7?
�-��/%3.) �7?����DE���� "9?	!#"�!#) �."-8,�I8,"9���#K%:.8,�#!#E��-� )9&�0��) ��!#E�?5+,8,)*���#/1) "-�7+,8B�0?�"-�#:����."-�.) �#oi"-8,) �08
:.8,"9?@"-�7+B��!#"��DE."-60�
�n� �7?;�-��/%3.) �7?_���DE���� "9?;!#"-�J!#) �."-8,�n8,"9���l� �0�^� �7?%!#"��*�R+B�0?,�n!#"
) �7+,"-8.&"9?-S
_ º[ÖlÎW��Öl¿'¿f��× ÕÓÒH¿|Î�¾W½�ÒHÂtÕZÒH¼H× ÈL¿|ÕÓÒH¼Q½~Å ¿|Õ*¾l¿|Å �+`�a ¾l¿|ÕH¾l¿��@�0bX��ËWÖ�ÒH× Å × À�½~ÈLÂtÕ�¿|Å¶Ç� Îl¾l× Á|¿'¾l¿'Å ½4Ôl¼HÂ�¾lÖlÁ�ÉÁ|×�ÇÂtÎ4× Îl¾lÖlÕÓÒH¼H× ½~Å�ÔW½~¼Q½Y�W½~Á|¿|¼¶Á|ÂtÎlÕH× ÕÓÒH¿|Î+ÒH¿|Õ^Å ÂtÕ ¿|ÕÓÒH× È�½~¾lÂtÕ Á|ÂtÎ:Å ÂtÕ ¾l¿*Î�Öl¿|ÕÓÒH¼HÂ'ÈLÂ�¾l¿|Å Â[ÈL¿|ÎlÕHÖW½~Å�Ø#c[½~¾W½¿|ÕH¿|ÎlÁ|× ½~ÅWÁ�½~È4Ñl× ½7ÕH×lÕH¿ZÖ�ÒH× Å × À�½~Î:Â~ÒH¼Q½~Õ��t½~¼H× ½~ÑlÅ ¿|Õ^¾l¿�¿|ÕHÁ�½~Å ½7ÒQ½~Å ¿|ÕEÁ|ÂtÈLÂ'¿|Å �+`�a Â'¿|ÅWÁ|ÂtÎlÕHÖlÈLÂ'Ôl¼H× �t½~¾lÂlØ
d � ½	ÕH¿|¼H× ¿�½~Î�ÖW½~Å*¾l¿�ÕQ½~Å ½~¼H× ÂtÕ(¼H¿�½~Å ¿|Õ�ÈL¿:Ä Öl¿LÔl¼HÂtÔfÂt¼HÁ|× ÂtÎW½~¾W½�ÔfÂt¼���× »tÖl¿|Åu��¿|ÕHÕHÈ�½~Á=�l¿|¼(Ð�Å ½	¾l¿ÒQ½~ÕQ½4¾l¿'× Î+ÒH¿|¼�Ç¿|Õ[½~Î�ÖW½~Å�ÔfÂt¼��W¿|¼HÎW½~Îl¾lÂ:º[ÔfÂt¼ÓÒH¿|Å ½�Ø

H



�Y��3.�*�2~#� ��8,E."-3��0?�!#"�����&> � "9?(���.) +B��8,)*�0?J:���8B�1UO�P+,�7?����DE���� "9?
��G ����� D � ����� � �
	�$�� 8 �
��
��IJ�� ,���G � � G B�� � ,��
	�	����

2���	�G ����� � � "��
�I4 � ��B 4 � � 
��IJ
4 � ��B 4 � � 
��IJ
4
)�G ���
� � �

B v � v S E y ; � ; S ; ? y
8 D �3� B ? * D � � v S @IH ; * D � � y S vL� ;
B G � ? � � y S ; < y � � y S y H v
� � B v � � y S v @I@ � � y S y @I@� B �
�3� B ? * D � � ; S ?AE v KIKIK * D � � ; S v C v KIKIK

��G � �
	��
���RG � �
B ? ) � y S y v,v KIK ) � v S @IH � KIK
8 D �3� B ? � � H-S HI< y KIKIK � � H-S H ; CAKIKIK
B G � ? ) � y S @ v KIKIK ) � y S CIHICAKIK
� � B ? ) � ; S EF?A@AKIKIK ) � ; S HI@ y KIKIK� B �
�3� B ? � � H-S EIEIHAKIKIK � � E-S ; C � KIKIK
���
 "!�#�$ !�#&%"' (
)�*"!�#&+ (
)�' �-,/.
)�01."!�#� 
)�2�3�4"265 2�3�3�3"7�)68"01)�%
9 �:# !�$ !�' ; �-#�' )�!�$ )�#6< =>5 %@?
A (
)B9 ; )�,
)�+ )�01."!� 
)�2�3�C
265 2�3�3�3

������/%3<�7?��-�0?@�7?�?@"O:<"-8B� ) 3<"_E.���1�0?@�#� )*�0� )9&�0��/%E.K2oiE."-8@+,"IKg!#"-��?@) M0�.�1��:.8,�0:.)*�0!#�
hi:<�7?@) +,) 60�_"-�1"-��:.8,) /1"-8l�-�0?@�IK%�."-M7�P+,) 60�I"-�2"-��?@"-M0E.��!#�DjY"-�7+,8,"��*�_�-���7+,)*!.�0!1!#"N!#) �."-8,�
8,"9����K�?@E�?�!#" +,"-8,/1) �����7+,"9?-S�wD) �n"-/%3���8,M0��C."9?5+B�0?�8,"-�*�0� ) �0�."9?��.��k��2:<"-8,/2���."9� )*!#��?@) �
�-��/%3.) �7?-SR`��nM08<&�Pp<�-�n~R/%E."9?5+,8B�nc7E."��*�n8,"-�*�0� )9&�0�Q"-�7+,8,"g!#) �."-8,�n8,"9����KQ:.8,�#!#E��-� )9&�0�
8,"9���u�.�2k��1?@)*!#�1"9?5+B��3.� "0S

�l?;"-6D)*!#"-�7+,"gc7E."g!#"
F9G��DzR�^F9G0}7~R"-�l� �0M7��8,) +,/1�n!#"-�J!#) �."-8,�n8,"9���lKQ"-� ��d5�|8,"9���
+,) "-�."-��E.���O8,"-�*�0� )9&�0�%E.�.�_�NE.�.��C0!#�0��!#"��.�I:���8,"9� "Jk���3<"-8�� E.M7��8�:���8B�N��+,8B�0?�6P��8,)*��3.� "9?-S
UN"9?@:.E�&"9?_!#"1"9?5+,"2:<"-8W&> �#!#�R�*��8,"-�*�0� )9&�0�r�.�n?@"2/2���7+,) "-�."0S��l?5+,�n?@"2� �0/1:.8,�03���8<&�g/b&�0?
�0!#"-�*���7+,"�45E.�7+,�R� �0�
�*�0?N8,"-:<"-8B� E�?@) �0�."9?Oc7E."%"9?5+,"1�-��/%3.) ��"9?5+,8,E��X+,E.8B����+,E.60�R?@�03.8,";�*�
!#) ��&��/1)*�-��) �#m<�0� ) �0����8,)*�.S

D E � ����-��	���	 
������ ��� � �;��
�� 
�� � �-� ���	�

���	/2��8B� �R+,"�&�08,)*� ��E#+,) � ) x9�0!#�n"9?5+<&��!.�0!#�n:<�08_E.���Roi�08,/2��?@) /1:.� "g!#"2�*��!#"-/2����!.�n!#"
!#) �."-8,�&�

F V
G V WIHKJMLVON>P:Q R h5FWj

!#�0��!#"TS U "9?��*�N!#"-/2����!.��8,"9���7!#"l3.) � � " +,"9?YKI/1�0�."9!.�0?-C J E.����6P��8,)*��3.� "l!#"l"9?,�-���*�;h�c7E."
:.E."9!#"I?@"-8l"-� ��d5�[�%"-�	&> ��!#)*� "O!#"N�*�%:.8,�#!#E��-� )9&�0�2) ��!#E�?5+,8,)*��� j�"WV�"9?l�*�_+B�0?,�%!#"O) �7+,"-8.&"9?
!#"1� "-8@+,) p<�-�0!#�7?O!#"1�*� ��"9?@�08,"-8W&> �nh-XJ� ���Jw.jN�n~�}g!�&> �0?N"-�^!.�P+,�7?�+,8,) /1"9?5+,8B��� "9?-S C `��7?
:���8<&��/1" +,8,�7?J!#"_�*��8,M0��:.�*��x-�ZY
K\[
?@�0�R�*��"-�*�0?5+,)*� )*!.�0!g) �.M08,"9?@��Kg�*�1?@"-/1) A="-�*�0?5+,)*� )*!.�0!
!#"��*�O+B�0?,�_!#"�) �7+,"-8.&"9?-C�8,"9?@:<"9�X+,) 6P��/1"-�7+,"0C�/1) "-�7+,8B�0?�c7E." H "9?	E.�1"9?,�-���*��89S �	��8B�Oc7E."��*�
"9� E��0� )9&�0�Rh �7jY?@"9�O) �7+,"-8,:.8," +B��3.� "�� �0/1�OE.���I!#"-/2����!.�I!#"�!#) �."-8,��C��*��+,"-�08W&> ��"9� �0��&�0/1)*�-�
?@E.M0) "-8,"I�*�0?�8,"9?5+,8,)*�-� ) �0�."9?]Y_^ #1K\[a` #.SJ`��0?�8,"9?5+,8,)*�-� ) �0�."9?J+,�0/2���n�160"9� "9?�6P��� �08,"9?
b�c ¿�ÂtÑ�ÒHÖ9�+Â=ÖlÎW½�ÕH¿|¼H× ¿O�l× ÕÓÒWÇÂt¼H× Á�½�¼H¿|Á|ÂtÎlÕÓÒH¼HÖl× ¾W½-½�ÔW½~¼ÓÒH× ¼L¾l¿�¾l× �+¿|¼HÕQ½~ÕLÄ Öl¿|Î+ÒH¿|Õ�Ôf¿|¼HÂ-¾W½~¾lÂtÕ�Å ÂtÕ¼H¿|ÕHÖlÅ ÒQ½~¾lÂtÕZÎlÂ4Ä Öl¿7Ö�ÒH× Å × À�½~¾W½edWÎW½~Å ÈL¿|Î+ÒH¿

�



-0.6

-0.4

-0.2

0.0

0.2

0.4

0.6

-0.1

0.0

0.1

0.2

0.3

80 82 84 86 88 90 92 94 96 98 00

T. de Crec. Anual de ByM R T. de Crec. Anual de IVPI

-0.6

-0.4

-0.2

0.0

0.2

0.4

0.6

-1.5

-1.0

-0.5

0.0

0.5

1.0

80 82 84 86 88 90 92 94 96 98 00

T. de Crec. Anual ByM R Cambios Anuales CETES

QY) M0E.8B�RF
�X��"-�*�0� )9&�0�n!#"_�*� XJ���7+,)*!.�0!R!#";UN) �."-8,�9��"9����� �0����8,�#!#E��-� )9&�0�gdf��!#E�?5+,8,)*����K
�Y�0?,��!#"_df�7+,"-8.&"9?-S

"9?@:<"9�0&> p<� �7?�� �0/1�;"-�g"-�u�-�0?@�%!#"N�*�I+,"-�08W&> �_� E����7+,) +B�P+,) 6P�%� �0� Y W FN�;�*�;� "-K2!#"N�*�;8B��&> x
� E��0!#8B�0!.�g!#" ���03.) �#Af����E./1�0��!#�0��!#"ZY W # � z�K_[ W Z # � z#STXlE.8,) �7?,��/1"-�7+,"0C���/%3<�7?
�-�0?@�7?J"9?@:<"9� )*��� "9?���:���8,"9� "-�g"-��"-������&��� )*?@)*?�c7E."_?@) M0E."0S

UN"-3.)*!#�
���*�R���P+,E.8B��� "-x9��!#"2�*�0?_?@"-8,) "9?I) �D60�0� E�� 8B�0!.�0?�hi"9?5+,�n"9?-C��*�R:.8,�0:.) "9!.�0!Q!#"
�.�2"9?5+B�0� ) �0����8,"-)*!.�0!R�2�*��c7E."_�.�7?�8," oi"-8,) /1�7?�"-�n�*�2?@"9�-� )9&�0�r~0jXC�"-��/2��8B� �2���P+,E.8B����!#"
����&��� )*?@)*?�"9?1"-�N!#"n� �0) �7+,"-M08B�0� )9&�0��S[���7+,"9?�!#"n) 8��Q� �7?2!#" +B��� � "9?2!#"��*�Q"9?5+,) /2�0� )9&�0�[K
:.8,E."-3��0?�!#";!#)*��M0��&�7?5+,)*� ��CD:.E."9!#";?@"-8r&E#+,) ��!#)*?,� E#+,) 8�"-��� �0��� "-:#+,��S

`��g�.�#� )9&�0�Q!#"2� �0) �7+,"-M08B�0� )9&�0�n/b&�0?O!#) oiE.��!#)*!.�RoiE."��08,) M0) ����� /1"-�7+,"%:.8,�0:.E."9?5+B�g:<�08
� 8B���.M0"-82h5F9G0}.FWjXS=�N?@E���� /1"-�7+,"2"9?;� �0�.�#� )*!.�n� �0/1�n� �0) �7+,"-M08B�0� )9&�0�r"-�a"-�l?@"-�7+,)*!#�
!#"
q,���.M0� " A � 8B���.M0"-89S s �l?5+B��� �0��?@)*?5+,"2"-�^�*��" (#)*?5+,"-��� )*�n!#"2E.�a60"9�X+,�08�hi�n60"9�X+,�08,"9?Bj������
�
	���
 �-h�?Bj�!#"r� �D" p<� ) "-�7+,"9?gc7E."
:.8,�#!#E�� "-�ZE.���a6P��8,)*��3.� " �<h #7j��a:���8@+,) 8g!#"
6P��8,)*��3.� "9?
d h5FWjXS H

UN)*�Bk.�7?%60"9�X+,�08,"9?;?@"g) �7+,"-:.8," +B���\� �0/1�
8,"-�*�0� ) �0�."9?;!#"g"9c7E.) � ) 3.8,) �Q!#"g�*��8,M0�n:.�*��x-�
"-�7+,8,"�E.�%� �0�P45E.�7+,�N!#"l6P��8,)*��3.� "9?LK_��/1"-�DE�!#��"9?�:<�7?@) 3.� "l)*!#"-�7+,) p<�-��8,� �7?�� �0�_8,"9?@E.� +B�0!#�7?
!#"-8,) 6P�0!#�7?�!#"��*�N+,"-�08W&> ��"9� �0��&�0/1)*�-�.S��l?5+,�I8,"9?@E.� +B�N/%E��Bk.�I/b&�0?�o�&�0� ) �.� E�����!#�I" (#)*?5+,"�E.�
?@�0� �;60"9�X+,�08J!#"O� �0) �7+,"-M08B�0� )9&�0��C7� �0/1�;"-��"-�u:.8,"9?@"-�7+,"�+,8B��3��P45��CD!#�0��!#"O!#)*�Bk.�%� �0�P45E.�7+,�
!#"_� �D" p<� ) "-�7+,"9?�"9?5+<&�18,"-�*�0� ) �0���0!#��� �0�R� �7?�:���8<&��/1" +,8,�7?�!#"I�*�1"9� E��0� )9&�0�Qh �7jXS

UN"-3.)*!#�
��c7E."1�*�R8,"-�*�0� )9&�0�Q!#"2�*��8,M0�R:.�*��x-��c7E."�?@"2!#"9?@"9�R"9?5+,) /2��8O+,) "-�."2/b&�0?_!#"
��� ¿|ÕH¾l¿7Å Öl¿|»tÂJ��Öl¿7Å ½(ÎlÂ�Á|×�ÇÂtÎ	ÕH¿[¿f��ÒH× ¿|Îl¾l¿(¾l¿[ÈLÂ�¾lÂ�¾l× ¼H¿|Á�ÒHÂL½-ÇÂt¼H¾l¿|Îl¿|Õ�¾l¿7× Î+ÒH¿|»t¼Q½~Á|×�ÇÂtÎ	È�½|Ð+Ât¼H¿|Õ�ËÔfÂt¼E¿ÍÌÓ¿|ÈLÔlÅ ÂlËX�t½~¼H× ½~ÑlÅ ¿|Õ ` �*� �¶ÔlÖl¿|¾l¿|Î�Á|Ât× Î+ÒH¿|¼H»t¼Q½~¼HÕH¿ZÔW½~¼Q½7Ôl¼HÂ�¾lÖlÁ|× ¼��t½~¼H× ½~ÑlÅ ¿|Õu��Öl¿ZÕHÂtÎ ` ���,�¶Â(× ÎlÁ|Å ÖlÕHÂ

` �*� �QØ

z



- 2.5

- 2.0

- 1.5

- 1.0

- 0.5

0.0

0.5

1.0

40 45 50 55 60 65 70 75 80 85 90 95

m-p y+ c

QY) M0E.8B�R~#� ��"-�*�0� )9&�0�r!#"��*� XJ���7+,)*!.�0!r!#"1UN) �."-8,�:��"9���	� �0�r"-� ��d5� ��"9���	� �0�QUO�P+,�7?
���DE���� "9?-S

!#�7?�6P��8,)*��3.� "9?-C#"9?����P+,E.8B����� �0/1"-�.x9��8�� �0��E.�n"-�#oi�#c7E.";!#"%?@)*?5+,"-/2�.Sl`��1/2�WK0�08�:���8@+,"
!#"%�*�2"-6D)*!#"-��� )*��" (#:<"-8,) /1"-�7+B���Y��:.E.�7+B���gc7E."%"-�Y:.8,�#� "9!#) /1) "-�7+,�g!#"��0�0k�����?@"-��+,) "-�."
/1"545�08_!#"9?@"-/1:<"D{�.�nc7E."1��+,8,�7?N/\&" +,�#!#�7?I!#"2?@)*?5+,"-/2�R!#)*?@:<�0�.) 3.� "9?-S�UN" p��.) "-��!#����� W� h�� Z �uj V�� � V	� V V�
 � �0/1�r"-��60"9�X+,�08�!#"R6P��8,)*��3.� "9?%"-�\�*�
8,"-�*�0� )9&�0�\!#"R�*��8,M0�
:.�*��x-��C	"-�
/\&" +,�#!#�g!#"��0�0k�����?@"-��:���8@+,"�!#"%�*�2"9?5+,) /2�0� )9&�0�r!#"-��?@) M0E.) "-�7+,";60"9�X+,�08O��E#+,�08,8,"-M08,"9?@) 60�
!#"_� �08,8,"9�-� )9&�0�R!#"_"-8,8,�08O�

S ��� W H
��� ��� ]�������
��� ��� ���

��� ]
�
��� ��V���! � hT~0j

!#�0��!#" H "9?OE.�^60"9�X+,�08I!#"2� �0��?5+B���7+,"9?I!#"2!#) /1"-��?@)9&�0�^H.C#" W � $ Q % 
 "9?I�*�g/2�P+,8,) x2!#"
� �D" p<� ) "-�7+,"9?�!#"_�*��8,M0�1:.�*��x-��!#"%!#) /1"-��?@)9&�0�nH'&nH1Kg8B���.M0�nh)(�j�/1"-�.�08Nc7E."I+,8,"9?-S�`��0?* W � + Q %�, ?@�0�Q�*�0?_/2�P+,8,)*� "9?_!#"�� �D" p<� ) "-�7+,"9?_!#"�� �08@+,��:.�*��x-�ah�!#"�!#) /1"-��?@)9&�0�aH-&rH7j
K/. V "9?OE.�Q60"9�X+,�08O!#"�+.&"-8,/1) �.�7?N!#"1"-8,8,�08O?@"-8,)*��� /1"-�7+,"%) ��!#"-:<"-��!#) "-�7+,"9?I:<"-8,��c7E.) x�&�0?
� �0�7+,"-/1:<�08<&���."-/1"-�7+,"1� �08,8,"-�*�0� ) �0���0!#�7?-S%`��R/2�P+,8,) x � W � [ Q 0 
 !#"�!#) /1"-��?@)9&�0�^H
&21
"9?l�*�;/2�P+,8,) xO!#"O� �D" p<� ) "-�7+,"9?J!#"-�u60"9�X+,�08J!#"N6P��8,)*��3.� "9?l" (�&�0M0"-���0? ��V !#"O!#) /1"-��?@)9&�0�
1�S
���7+,8,"J�*�0?Y6P��8,)*��3.� "9?�" (�&�0M0"-���0?Y?@"J:.E."9!#"-��) ��� � E.) 8	6P��8,)*��3.� "9?�"9?5+B�0� ) �0����� "9?-CW) ��!#)*�-�0!#�08,"9?
!#"�) �7+,"-8,60"-��� )9&�0�r����� M0E.���0?N6P��8,)*��3.� "9? �<h #7jOc7E."2�Poi"9�X+,"-�r�*�R!#) ��&��/1)*�-��!#"1� �08@+,�R:.�*�PA
x-��!#"-�	?@)*?5+,"-/2�QhiK
:<�7?@) 3.� "-/1"-�7+,"��*�R!#)*?5+,8,) 3.E�� )9&�0�Q�0?@) �7+<&��+,)*�-�g!#"1� �7?O"9?5+B�0!�&> ?5+,)*� �7?N!#"
:.8,E."-3��7jXS

�l?
&E#+,) ��8,"9!#" p��.) 8��1�*��/2�P+,8,) x_!#"_�*��8,M0�%:.�*��x-�2� �0/1�&�

�



� W������ h�H7j
!#�0��!#" � W � � Q % 
 K � W � � Q % 
 ?@�0�n!#�7?�/2�P+,8,)*� "9?�!#";!#) /1"-��?@)9&�0�
H &nH1Kg8B���.M0� (DS�`��
/2�P+,8,) x � "9?;�*�
/2�P+,8,) x2oi�08,/2�0!.��:<�08%� �7?;60"9�X+,�08,"9?;!#"R� �0) �7+,"-M08B�0� )9&�0��S���8,E."-3��0?;!#"
k.) :�&��+,"9?@)*?�?@�03.8,"_?@E�8B���.M0��C (DCu!#" +,"-8,/1) ������"-���O&E./1"-8,��!#"_60"9�X+,�08,"9?�!#";� �0) �7+,"-M08B�0� )9&�0�
"-��"-�L?@)*?5+,"-/2�.S	`��_/2�P+,8,) x � � �0�7+,) "-�."O� �7?l� �D" p<� ) "-�7+,"9?J!#"O8," +,8,�7��� ) /1"-�7+B�0� )9&�0��S�wD�03.8,"
"9?5+B� &E.� +,) /2�Q/2�P+,8,) xn?@"�� � "-6P���b�^�-��3<�^�*�0?1:.8,E."-3��0?1!#"n" (#�0M0"-�."-)*!.�0!]!J&"-3.) ��c7E."n?@"
8,"-:<�08@+B���n/b&�0?N�0!#"-�*���7+,"0SIwD)Yk��WK�� �0) �7+,"-M08B�0� )9&�0��C<����/1"-�.�7?NE.�
"-� "-/1"-�7+,�R!#" � !#"-3<"
?@"-8�?@) M0�.) p<�-�P+,) 60��S E
�
&��+,"9?@"Ic7E."I"-�g�*�1!#"9?,� 8,) :u� )9&�0�R���7+,"-8,) �08J?@"I�0?@E./1"O) /1:.�=&> � ) +B��/1"-�7+,"Ic7E."I"-�u60"9�X+,�08

!#"�� �0) �7+,"-M08B�0� )9&�0��"9?N"-�Y/1)*?@/1�R!#E.8B���7+,"_+,�#!#�g"-�Y:<"-8W&> �#!#�g!#"�����&��� )*?@)*?-C<� �R� E������.�g"9?
"-���-�0?@�2"-�
�*�g!#"-/2����!.�g!#"�!#) �."-8,��:<�08N" oi"9�X+,) 60�g"-�r$'&" (#)*� ��S����g" (#)*?5+,"%E.�
/\&" +,�#!#�
"9?5+<&����!.��8g:���8B�a+,8B�P+B��8R!#"Q/2���."-8B�\?@)*?5+,"-/b&�P+,)*�-�]"9?5+,�7?R�-�0?@�7?g?@)I�.�b?@"Q� E."-�7+B�\� �0�
!.�P+,�7?N��:.8,�0:.)*�0!#�7?-S�`��e&E.�.)*�-�2�0:u� )9&�0�no��0�X+,) 3.� "�� �0�n� �7?N!.�P+,�7?N!#)*?@:<�0�.) 3.� "9?N"9?N!#) 6D)*!#) 8
�*��/%E."9?5+,8B��:���8B�%:<"-8,/1) +,) 8N� �D" p<� ) "-�7+,"9?�!#) oi"-8,"-�7+,"9?�:���8B���-�0!.��:���8@+,"_!#"_�*��/1)*?@/2�.S <

���Y����&��� )*?@)*?�:<�08N:<"-8W&> �#!#�7?�c7E."%?@) M0E."_+,) "-�.";E.����?@) /1:.� "�45E�?5+,) p<�-�0� )9&�0���l�*�2:<�0�=&> +,)*�-�
/1�0�." +B��8,)*�N�.�OoiE."��*�O/1)*?@/2�I!#E.8B���7+,"J+,�#!#�_"-�#:<"-8W&> �#!#�I� �0��?@)*!#"-8B�0!#��S�UN"_F9G�� #O��F9G��0�
"9?5+,E.60�Q) �#m�E.)*!.�^:<�082�*�Q"9� �0�.�0/n&> �Q!#"�M0E."-8,8B�r:.8,"-6P��� "9� ) "-�7+,"0SZUNE.8B���7+,"�"-��:<"-8W&> �#!#�
F9G��Dz;�*�1:.8,) ��� ) :����LoiE.��� )9&�0�
!#"_�*�1:<�0�=&> +,)*�-��/1�0�." +B��8,)*�%oiE.";/2���7+,"-�."-8��*�0?�� �0��!#)*� ) �0�."9?
!#"R+,) :<�a!#"
�-��/%3.) �rp�45�a��E.��c7E."n!#"9?,!#"�/1"9!#)*�0!#�7?1!#"�� �7?2�<{�.�7?1?@"9?@"-�7+B�0?�"-��3������ �
� "-�7+,8B����"9?5+,E.60�rp�������� )*����!#�^"-�N!J&" p<� ) +�!#"-�N?@"9�X+,�082:O&E.3.� )*� �]� �0�["-/1)*?@)9&�0�[:.8,) /2��8,)*�.S
�l?5+B�g?@"1� �0��?5+,) +,E.K�&�R"-�QE.���R�-��E�?,�g!#"��*�g) �#m<�0� )9&�0�Q!#"1:.8,) ��� ) :.) �7?O!#"1� �7?I?@" +,"-�7+B�0?NK
!#"-�D"-60"-�7+,E����7� �0�*��:�?@�N!#"-�7+,) :<�I!#"��-��/%3.) ��p�45�N"-�gF9GDV �.S �Y���7+,�N�*�N!#"-/2����!.�N!#"�!#) �."-8,�
� �0/1�1�*��) �#m<�0� )9&�0��?@"_� �0/1:<�08@+B��3����R!#";�0� E."-8B!#�1����/1�#!#"-� �2� �9&�0?@)*� ��/1�0�." +B��8,)*?5+B�.S

UN"9?@:.E�&"9?Y!#"OF9G0}7~#C9E.���0� E."-8B!#�N� �0�;"-�#Q�$nd�� � "-6�&�O���7M0�03.) "-8,�.�N�N!#"54@��8�!#"lp�������� )*��8
?@E2!J&" p<� ) +J� �0�1"-/1)*?@)9&�0�1:.8,) /2��8,)*�I:<"-8,�_"-�<� �0/1) "-�.x-�;!#"��*�;� 8,)*?@)*?�!#"��*�;!#"-E�!.�I8,"9c7E.) 8,)9&�
?@"-M0E.) 8�E.����:<�0�=&> +,)*�-�2�0�X+,) 6P��!#"�?@E.3D6P��� E��0� )9&�0�n!#"-��+,) :<�R!#"��-��/%3.) �28,"9���Yc7E.";:.8,�P60�#��&�
E.����/1"545�08B�2"-�
�*��3����*���.x9��� �0/1"-8B� )*����K�E.���g�0� "-� "-8B�0!.�1) �#m<�0� )9&�0�rc7E."���E./1"-�7+<&�g� �7?
) �.M08,"9?@�7?�!#"-��?@"9�X+,�08�:O&E.3.� )*� �1:<�08N� �0��� "-:#+,�1!#";?@"D{�.�08,"9�P45"0S

`��\���0� ) �0����� ) x9�0� )9&�0�t!#"Q� �7?g3������ �7?g:.8,) 6P�0!#�7?gKZ�*�[� �0�D60"-8B?@)9&�0�[oi�08,x-�7?,�\!#"Q�*�0?
� E."-�7+B�0?�!#"-�.�0/1) ���0!.�0?L"-�%!�&�0�*��8,"9?u"-60"-�7+,E���� /1"-�7+,"�!#" +,E.60��"-�0:.8,�#� "9?@��!#"l!#�0�*��8,) x9�0� )9&�0�
!#"��*�R"9� �0�.�0/n&> �2K
� �0�7+,8,) 3.E.K�&�R���-��/%3.)*��8I!#"�/1�#!#�n!#" p��.) +,) 60�R"-�	� �0/1:<�08@+B��/1) "-�7+,�
!#"-�#:O&E.3.� )*� �_� �0�%8,"9?@:<"9�X+,�_�N�*�I!#"-/2����!.�N:<�08	" oi"9�X+,) 60��S�df�7+,"-8,"9?,���7+,"-/1"-�7+,"0CP"-�#/1�#!#"-� �
/1�0�." +B��8,)*?5+B�%� �9&�0?@)*� ��!#"54@��!#"OoiE.��� ) �0����8�K�!#"9?,!#"�F9G0}0H%�1~ #$#$#I+B���7+,���*��!#"-/2����!.��!#"
!#) �."-8,�g� �0/1�2"-�Y:.8,�#� "9?@�2) �#m<�0� ) �0����8,) �2/%E."9?5+,8B����E.���g?@�08,:.8,"-��!#"-�7+,"_"9?5+B��3.) � )*!.�0!�"-�
/1"9!#) �2!#"_��+,8,�7?J) /1:<�08@+B���7+,"9?�"-60"-�7+,�7?-S
� ÙEÎ'ÒQ½~Å�Á�½~ÕHÂlËtÅ ½L�t½~¼H× ½~ÑlÅ ¿^½~ÕHÂ�Á|× ½~¾W½7½Z½~Å »tÖlÎlÂ[¾l¿^Å ÂtÕ�¿|Å ¿|ÈL¿|Î+ÒHÂtÕ ÕH× »tÎl× dWÁ�½�ÒH× �+ÂtÕ ÕH¿E¾l× Á|¿u��Öl¿^¼H¿|Á=�W½~À�½Å ½N�l× Ô�ÇÂ~ÒH¿|ÕH× Õ�¾l¿LÕH¿|¼(¾^Ç¿|Ñl× Å ÈL¿|Î+ÒH¿L¿f�*ÇÂt»t¿|ÎW½�Ø � ½~Õ��t½~¼H× ½~ÑlÅ ¿|Õ���Öl¿�¼H¿|ÕHÖlÅ ÒQ½~Î�ÕH¿|¼�¾^Ç¿|Ñl× Å ÈL¿|Î+ÒH¿:¿f�*ÇÂt»t¿|ÎW½~Õ½~¾lÈL× ÒH¿|Î�ÕH¿|¼7Á|ÂtÎlÕH× ¾l¿|¼Q½~¾W½~Õ'Á|ÂtÈLÂ dtÌH½~Õ'½~Å ¿|ÕÓÒH× È�½~¼[Å ÂtÕ[ÔW½~¼WÇ½~ÈL¿�ÒH¼HÂtÕ7¾l¿4Å ½L¿|Á|ÖW½~Á|×�ÇÂtÎ�¾l¿�Á|Ât¼ÓÒHÂ�ÔlÅ ½~À|Â¾l¿'Å ½~ÕL�t½~¼H× ½~ÑlÅ ¿|ÕZ¿|Îl¾�ÇÂt»t¿|ÎW½~Õ�Ø
	 ÙEÅEÁ�½~È4Ñl× Â�¿|ÕÓÒH¼HÖlÁ�ÒHÖl¼Q½~Å*¿|Õ�¿|ÕHÔf¿|Á|× ½~Å ÈL¿|Î+ÒH¿L¾l× ÄÓÇ� Á|× ÅE¾l¿�È�½~Îl¿ÍÌH½~¼'¿|Î=¿|ÕÓÒH¿�Á�½~ÕHÂ�¾l¿|Ñl× ¾lÂ�½I��Öl¿�ÎlÂ¿f��× ÕÓÒH¿LÖlÎW½�Ä Öl¿|Î+ÒH¿LÁ|ÂtÎ+ÒH× Î�ÖW½�¾l¿:¾W½�ÒHÂtÕ(ÒH¼H× ÈL¿|ÕÓÒH¼Q½~Å ¿|Õ7Ð!¿|Å<��Öl¿LÖlÎW½	¾l¿:Å ½~Õ	�t½~¼H× ½~ÑlÅ ¿|Õ(Á|Ât× Î+ÒH¿|»t¼Q½~Î+ÒH¿|ÕÎlÂ�½~ÔW½~¼H¿|Á|¿:¿|Î�Å ½L¼H¿|Å ½~Á|×�ÇÂtÎ�¾l¿4Å ½~¼H»tÂ�ÔlÅ ½~À|Â�¾l¿�Å ½LÔl¼H× ÈL¿|¼Q½4ÔW½~¼ÓÒH¿4¾l¿4Å ½LÈ4Öl¿|ÕÓÒH¼Q½�Ø c × Î�¿|È4ÑW½~¼H»tÂlËr¿|ÕÈ4Ö�Ð�ÄtÇ½~Á|× Å¶ÈLÂtÕÓÒH¼Q½~¼���Öl¿:Å ÂtÕ'Á|Â�¿
dWÁ|× ¿|Î+ÒH¿|Õ4¾l¿:Á|Ât× Î+ÒH¿|»t¼Q½~Á|×�ÇÂtÎ=ÔW½~¼Q½	½~È4ÑfÂtÕ'ÕHÖlÑlÔf¿|¼�Ç� Â�¾lÂtÕ(ÕH¿4ÂtÑ�ÒH× ¿|Îl¿|Î¾l¿7ÈLÂ�¾lÂ4¼HÂtÑlÖlÕÓÒHÂ:ÔfÂt¼�Á|ÖW½~Å ��Öl× ¿|¼�È�Ç¿�ÒHÂ�¾lÂ4¾l¿'Á|Ât× Î+ÒH¿|»t¼Q½~Á|×�ÇÂtÎ	Ð���Öl¿�Ç¿|ÕÓÒQ½4¿|Õ�¼H¿|Á=�W½~À�½~¾W½:ÕH×rÕH¿'½P�ÎW½~¾l¿|ÎÈ�Ç½~Õ*ÂtÑlÕH¿|¼��t½~Á|× ÂtÎl¿|Õ7½4Á�½~¾W½:ÖlÎlÂ:¾l¿'¿|Å Å ÂtÕ�Ø

V



����� ���	��

�	����������
�������
����	���������
���! 
"#�
�%$%&

����� E��0!#8,�aH.S F�/%E."9?5+,8B�Q� �7?18,"9?@E.� +B�0!#�7?2!#"n�*�Q"9?5+,) /2�0� )9&�0�Z!#"-��/1�#!#"-� �a!#"aF9G��Dzr�
F9G0}7~#S1���Q�.) �.M0E.���R"9?@:<"9� ) p<�-�0� )9&�0�Q�*�g+B�0?,��!#"2) �7+,"-8.&"9?NoiE."�?@) M0�.) p<�-�P+,) 6P�R:<�08_� �nc7E."
?@�0�*��/1"-�7+,"O?@"N8,"-:<�08@+B�;"-�L����&��� )*?@)*?l� �0�R!#�7?l6P��8,)*��3.� "9?Ohi"-�u� �0M7��8,) +,/1�%!#"-�L!#) �."-8,�%8,"9���<K
!#"-� ��d5��jXS

�Y��3.�*�1H��	����&��� )*?@)*?�!#"ZXl�0) �7+,"-M08B�0� )9&�0� �	��8B�%UO�P+,�7?����DE���� "9?IF9G��DzWABF9G0}7~
M G N $��('��� G � G � J��[� �IG ��
��*)�	����RG*'���

�#G )��
���@��� ��	�� � ?9S HIC y S ?9S ?I?A@
-�G B '�@
�� � G � ����� � +-,/. S � ? S +-,/. S 0 v
�	����
� � H-S y � ?0KIK S ?9S �Xv y2���� 4�� 	�G 
R4 M @IC-1 N v C-S ; ?I? S � S <F?I?
M G G N � � 
�����J���	�G �
���RG*'��� J��
� ���
�-
���	+J�� � �IG ��
��*)�	����RG*'��� D ��2�� � 
���J�� � � � �
���43 �RG �
��
�� �

2���	�G ����� � 8 � B B G �2��
�I4#� �IG �
4#)���	^4 L v S ?I?I? S � ?9S @IEIH
� ���-��4#J���$52�� � 
���6 � ?9S C � H S � ?9S ? ; ?

M G G G N ,�	����
��� J�� /3G )���G 3 �
�����RG �[J��/����� �@��	�G ����� � J��IJ�� D �47 �8)��
���RG J��IJ J�'�
��G �
2���	�G ����� � 8 � B B G ��57 �
� � � G*'����9;:3M v N � C-S @ � ?0KIK S � <-S � HF?0KIK
�57 �8)34#J�'�
��G �;9;:3M v N � C-S � y ?0KIK S v S @F?I?

M G � N � � 
 G 8 ���RG*'��� "�� � 
�	�G �<)IG J�� M = ]�> �@?5A�B N
,�	����
����9 : M yIN ? 4 v y @

M � N ,�	����
��� � J�� � ��B �
�RG 3 �
�5'���
���
�����RG*'��� 8 � B B G � ,�	����
��� �
����2�����
��
$�"%�&M y/C �Xv N ?9S y ?<D < yFE y S � CGD 4 v,v E �&M < C CIH N � v S y <GD 4 y E E)���	 8 ��� G J��IJ�9;:3M yIN v S C v D 4 ; E E v ?9S EF?<D 4 ?I? E KIK 9;:3M H N � <-S ; <GD 4 ?A< E-��-
��
	����I4��&M < C y ; N y S @ v D 4 ? yFE K y S ; CGD 4 ? ; E K �&M y ; C H ; N � v S <I<GD 4 ? yFE K
H��-#JI�!�$ �-' )�#� 
) %"' �-*"!�*"; $ ;  "!� �I�!�,:)�,-9 ' ) %"!�'4K)�,-9 )�# ; #
L&,"!� 
)�# 06' ; %@06;MK�-,/ 
)69 !�$ $ !� "!� 
) $ !�#&%"' (
)�*"!�#B! A (8KN %"' �-%"�-' 06; �-,"!� "!�#�# ) %"(
)� 
) �-*
9 )�,
)�'PO )�," "' Q < 2�3�3�C-?

���g�*�;:���8@+,"�hi) jl?@"O:.8,"9?@"-�7+B�_"-�L����&��� )*?@)*?�:���8B�%!#" +,"-8,/1) ����8l"-�u�O&E./1"-8,��!#"O60"9�X+,�08,"9?
!#"�� �0) �7+,"-M08B�0� )9&�0�r3��0?,�0!#��"-�^�*��:.8,E."-3��n!#"2�*�R+,8B��x9�^hi� �7?_8,"9?@E.� +B�0!#�7?_!#"2�*��:.8,E."-3��
!#"-����E#+,�P6P��� �08�/b&�P(#) /1�^?@�0�[?@) /1) �*��8,"9?BjXS[����6P��� �082!#"-��"9?5+B�0!�&> ?5+,)*� �r:���8B�
:.8,�03���8��*�
k.) :�&��+,"9?@)*?��DE.�*�2!#"%� "-8,�160"9�X+,�08,"9?�!#"%� �0) �7+,"-M08B�0� )9&�0�Qh�H$�.S ~0jJ:<"-8,/1) +,";"-��8,"9�Bk���x-�2!#"_�*�
/1)*?@/2��hi"-��6P��� �08�� 8W&> +,)*� ������F
	 !#";?@) M0�.) p<�-����� )*�%"9?�!#"2FWz#S �DjXS

`��n:���8@+,"
hi) ) j_/%E."9?5+,8B��"-�l60"9�X+,�08_�.�08,/2��� ) x9�0!#��S�wD"��03�?@"-8,6P�nc7E."2"-�J� �D" p<� ) "-�7+,"
:���8B�Q"-�N:.) 3t"9?1A #.S GDV �.S'�l?5+,"n�O&E./1"-8,�\?@E.M0) "-8,"nc7E."
�*�]!#"-/2����!.�^:<�08g" oi"9�X+,) 60�a"-�
$'&" (#)*� �1!#"1F9G��Dz%�RF9G0}7~;"-8B���*��"9� E��0� )9&�0��� E����7+,) +B�P+,) 6P�1� �9&�0?@)*�-�.S

`���:���8@+,"�hi) ) ) jL� �0�7+,) "-�."	"-�0����&��� )*?@)*?�!#"	6P��8,)*��3.� "9?u" (.� � E�&> !.�0?uKO!J&"-3.) � /1"-�7+,"	" (�&�0M0"-���0?-S
wD"�/%E."9?5+,8B�gc7E."1?@"�8,"9�Bk���x9�2�*�gk.) :�&��+,"9?@)*?O!#"�" (.� � E�?@)9&�0�r:���8B���*�0?O!#�7?O6P��8,)*��3.� "9?-S_`��
:.8,E."-3��%"9?J+,8,) 6D)*���L"-�R"9?5+,"_�-�0?@��S�`��Z&E.�.)*�-��6P��8,)*��3.� "Ic7E."I8,"9�Bk���x9�;�*��k.) :�&��+,"9?@)*?�!#"_" (DA
�0M0"-�."-)*!.�0!g!J&"-3.) �u"9?�"-��!#) �."-8,��8,"9���TC#� Z ��S��l?5+,��) ��!#)*�-�1c7E."I"9?�:<�7?@) 3.� "_� �0��!#)*� ) �0����8
"-�R"-� ��d5�Z:���8B��!#"-8,) 6P��8�E.����"9� E��0� )9&�0��!#";!#"-/2����!.�1!#";!#) �."-8,��S

`��;:���8@+,"�hi) 6.j�� �0�7+,) "-�."N�*�;:.8,E."-3��;!#"O"9?5+,) /2�0� )9&�0�28,"9?5+,8,) �.M0)*!.�.S�����3��P45�%6P��� �08J!#"-�
"9?5+B�0!�&> ?5+,)*� �n!#"�:.8,E."-3��n) ��!#)*�-�
c7E."��.�n"9?;:<�7?@) 3.� "�8,"9�Bk���x9��8_�*�nk.) :�&��+,"9?@)*?;!#"gc7E."��*�
!#"-/2����!.�g!#"��*��8,M0�2:.�*��x-�R!#"�3.) � � " +,"9?OK�/1�0�."9!.�0?N"-�Q$'&" (#)*� �g� E./1:.� "�" (.�0�X+B��/1"-�7+,"

}



� �0�R�*��"9� E��0� )9&�0��� E����7+,) +B�P+,) 6P�1� �9&�0?@)*�-���

� Z � W Z F9H � z � � V�� hi�Dj

��� & ���	��

�	����������
�������
����	���������
�%$%�
";&������

����� E��0!#8,�aH.S ~r/%E."9?5+,8B�Q� �7?18,"9?@E.� +B�0!#�7?2!#"n�*�Q"9?5+,) /2�0� )9&�0�Z!#"-��/1�#!#"-� �a!#"aF9G0}0HQ�
F9G0G0G�� #0H.Sg���l/1�#!#"-� �noiE."g"9?5+,) /2�0!#�n:<"-8,/1) +,) "-��!#�
E.���
� �0��?5+B���7+,"�"-�a"-�l"9?@:��0� ) �
!#"
� �0) �7+,"-M08B�0� )9&�0�OKN+,"-��!#"-��� )*��� ) �."9���0"-�_� �7?�!.�P+,�7?-S�wD"l!#" +,"-8,/1) ��&�Nc7E."�"-�0�O&E./1"-8,�n&�0:#+,) /1�
!#"I8,"-x9��M0�7?J"-8B�%) M0E�������E.�.��S���k.�08B���*�%+B�0?,�1!#"I) �7+,"-8.&"9?J"-�7+,8B��"-��"-������&��� )*?@)*?-S

�Y��3.�*���&�	����&��� )*?@)*?�!#"ZXl�0) �7+,"-M08B�0� )9&�0� �	��8B��UO�P+,�7?���8,) /1"9?5+,8B��� "9?OF9G0}0HPABF9G0G0G

M G N $��('��� G � G � J��
�!"����<)��
�#G )��
���@��� ��	�� � ?9S � C y ?9S ?A@IH S ?9S ?I?AC
-�G B '�@
�� � G � ����� � +-,/. S � ? +-,/. S � v S +-,/. S � y
� R �	��
�� � C-S CI@F?0KIK H-S @I<IC S ?9S y @IC2���� ��	�� � � 	*'� 
 G �
� � M @IC-1 N y @-S EF?I? v C-S ; ?I? S � S <F?I?

M G G N � � 
�����J���	�G �
���RG*'��� J��
� ���
�-
���	&J��[� �IG ��
��*)�	����RG*'��� D ��2�� � 
���J��/� � � �
���43 �RG �
��
�� �
2���	�G ����� � 8 � B D G
2��
�I4#� �IG ��
R4#)���	^4 L v S ?I?I?I? � ?9S ; < v ; S ?9S C y ; E� ���-��4�J�� $52�� � 
�� 6 � ?9S y < ; @ � ?9S y ?AC y S � ?9S ?AH y ;

M G G G N ,�	����
��� J�� /3G )���G 3 �
�����RG �[J�� ����� �@��	�G ����� � J��IJ�� D �47 �8)��
���RG J��IJ J�'�
��G �
2���	�G ����� � 8 � B D G
�57 �
� � � G*'���!9;:3M v N v E-S C � EAKIK v ?9S < ; v KIK S vL� S < v,v KIK
�57 �8)��
���RG J��IJ J�'�
��G � 9;:3M v N vL� S EI<IEAKIK v S y vL� S ?9S � ;I;

M G � N � � 
 G 8 ���RG*'��� "�� � 
�	�G �<)IG J��(M = ]�> � ?5A 2: B
] 2: Q N

,�	����
����9;:3M yIN ? 4 v y H

M � N � ��B �
�RG 3 �
���RG*'���XJ��/� � �+B 	����
��� �
���
�����RG*'��� 8 � B D G ,�	����
��� �
����2�����
��
$�"%�&M C C C v N ?9S ; � D 4 < � E ?9S EIEGD 4 CI< E v S ?A<GD 4 � @ E �&M ; C C v,v H N � ?9S <I@GD 4 HIH E)���	 8 ��� G J��IJ�9;:3M yIN y S ?AEGD 4 � H E v S ?A<GD 4 CI< E y H-S �Xv D 4 ?I? E KIK 9;:3M H N � y v S y HGD 4 ?I? E KIK-��-
��
	����I4��&M v y/C ; � N v S <I<GD 4 ?AE E v S v y D 4 � E E y S ; @GD 4 ? v E K �&M E y/C y v yIN � v S < � D 4 ?I? E KIK

M �3G N ,�	����
��� � � B ��	�� � � � G 8 B � G 3 �
���RG*'��� J�� v y � 8 �
��� � 	��
�
�8)�� �
,�	����
���[� H � C 	��
�
�8)�� � �&M @ C v ? yIN � v 4 v ; D 4 � ; E C � ; 	��
�
�8)�� � �&M @ C v ?A@ N � v 4 ? v D 4 ;I; E; � � 	��
�
�8)�� � �&M @ C v,v H N � ? 4 C v D 4 <IE E � � y 	��
�
�8)�� � �&M @ C v y ; N � v 4 C v D 4 v C E
H��-#JI�!�$ �-' )�#� 
) %"' �-*"!�*"; $ ;  "!� �I�!�,�)�,-9 ' ) %"!�'4K)�,-9 )�# ; #
L&,"!  
)�# 06' ; %@06;MK�-,  
)69 !�$ $ !� "!� 
) $ !�#&%"' (
)�*"!�#B! A (8KN %"' �-%"�-' 06; �-,"!� "!�# # ) %"(
)� 
) �-*
9 )�,
)�'JO )�," "' Q < 2�3�3�C-?

���g�*�;:���8@+,"�hi) jl?@"O:.8,"9?@"-�7+B�_"-�L����&��� )*?@)*?�:���8B�%!#" +,"-8,/1) ����8l"-�u�O&E./1"-8,��!#"O60"9�X+,�08,"9?
!#"�� �0) �7+,"-M08B�0� )9&�0�r3��0?,�0!#��"-�^�*��:.8,E."-3��n!#"2�*�R+,8B��x9�^hi� �7?_8,"9?@E.� +B�0!#�7?_!#"2�*��:.8,E."-3��
!#"-����E#+,�P6P��� �08�/b&�P(#) /1�^?@�0�[?@) /1) �*��8,"9?BjXS[����6P��� �082!#"-��"9?5+B�0!�&> ?5+,)*� �r:���8B�
:.8,�03���8��*�
k.) :�&��+,"9?@)*?��DE.�*��!#"%� "-8,��60"9�X+,�08,"9?�!#"�� �0) �7+,"-M08B�0� )9&�0�^h�H7z#S �7j�:<"-8,/1) +,"%�0� "-:#+B��8N�*�2" (#)*?5A
+,"-��� )*�O!#"����#/1"-�.�7?YE.�.�_!#"�"-� � �7?�hi"-�#6P��� �08	� 8W&> +,)*� �O���uF
	 !#"�?@) M0�.) p<�-����� )*�N"9?�!#"�H7z#S V�jXS
`��7?�?@) M0E.) "-�7+,"9?�!#�7?�"9?5+B�0!�&> ?5+,)*� �7?J!#"I+,8B��x9�1?@�0�R/1"-�.�08,"9?�c7E."I� �7?�8,"9?@:<"9�X+,) 60�7?�6P��� �08,"9?
� 8W&> +,)*� �7?lKg:<�08�"-� � �2?@"_8,"9�Bk���x9�%c7E."_" (#)*?5+B��/b&�0?�!#"_E.��60"9�X+,�08�!#";� �0) �7+,"-M08B�0� )9&�0��S

G



`��n:���8@+,"
hi) ) j_/%E."9?5+,8B��"-�l60"9�X+,�08_�.�08,/2��� ) x9�0!#��S�wD"��03�?@"-8,6P�nc7E."2"-�J� �D" p<� ) "-�7+,"
:���8B�n"-�J) �.M08,"9?@�n"9?;A #.S �7}n/1) "-�7+,8B�0?%c7E."g"-��!#"g�*�n+B�0?,�
!#"g) �7+,"-8.&"9?;"9?�!#" #.S z0~#Sr�l?5A
+,�7?N�O&E./1"-8,�7?O?@E.M0) "-8,"-�rc7E."��*�g!#"-/2����!.��:<�08I" oi"9�X+,) 60�g"-�Q$'&" (#)*� �g��:���8@+,) 8I!#"RF9G0}0H
8,"9?@:<�0��!#"_���*��� "-KR!#"I�*��8B��&> xI� E��0!#8B�0!.��!#"����03.) �#Af����E./1�0�TS

`���:���8@+,"�hi) ) ) jL� �0�7+,) "-�."	"-�0����&��� )*?@)*?�!#"	6P��8,)*��3.� "9?u" (.� � E�&> !.�0?uKO!J&"-3.) � /1"-�7+,"	" (�&�0M0"-���0?-S
wD"2/%E."9?5+,8B�nc7E."�?@"28,"9�Bk���x9�g�*��k.) :�&��+,"9?@)*?;!#"�" (.� � E�?@)9&�0�Q:���8B�R�*�0?I+,8,"9?_6P��8,)*��3.� "9?-C�� �
� E����	c7E.) "-8,"�!#"9� ) 8_c7E."��*�0?N+,8,"9?O6P��8,)*��3.� "9?O!#"-3<"-�^!#"�"9?5+B��8l45E.�7+B�0?I"-�r�*�g8,"-�*�0� )9&�0�r!#"
� �0) �7+,"-M08B�0� )9&�0��S�`��'&E.�.)*�-��6P��8,)*��3.� "%c7E."%8,"9�Bk���x9�2�*��k.) :�&��+,"9?@)*?O!#"%" (#�0M0"-�."-)*!.�0!n!J&"-3.) �
"9?_"-�J!#) �."-8,�n8,"9���TC[� Z ��S��l?5+,�n) ��!#)*�-�
c7E."�"9?_:<�7?@) 3.� "g� �0��!#)*� ) �0����8_"-�a"-�l) �.M08,"9?@�
K��*�2+B�0?,�g!#"%) �7+,"-8.&"9?�:���8B��!#"-8,) 6P��8NE.����"9� E��0� )9&�0�r!#"1!#"-/2����!.�2:���8B��"9?5+,"���M08,"-M7�0!#�
/1�0�." +B��8,) ��S

`��;:���8@+,"�hi) 6.j�� �0�7+,) "-�."N�*�;:.8,E."-3��;!#"O"9?5+,) /2�0� )9&�0�28,"9?5+,8,) �.M0)*!.�.S�����3��P45�%6P��� �08J!#"-�
"9?5+B�0!�&> ?5+,)*� �n!#"�:.8,E."-3��n) ��!#)*�-�
c7E."��.�n"9?;:<�7?@) 3.� "�8,"9�Bk���x9��8_�*�nk.) :�&��+,"9?@)*?;!#"gc7E."��*�
!#"-/2����!.�g!#"��*��8,M0�2:.�*��x-�R!#"�3.) � � " +,"9?OK�/1�0�."9!.�0?N"-�Q$'&" (#)*� �g� E./1:.� "�" (.�0�X+B��/1"-�7+,"
� �0�R�*�%o�&�08,/%E.�*�1!#"����03.) �#Af����E./1�0� �

� Z � W�� � F
~ � Z

F
~ V hTz0j

`��
:���8@+,"Qhi6.j;/%E."9?5+,8B�
�*�0?%:.8,E."-3��0?%!#"R"9?@:<"9� ) p<�-�0� )9&�0��C	!#�0��!#"�?@"g60"Rc7E."R?@�0�*�PA
/1"-�7+,"��*�g"9� E��0� )9&�0�
:���8B���*��+B�0?,�g!#"�) �7+,"-8.&"9?�+,) "-�."�:.8,�03.� "-/2�0?O!#"��.�R�.�08,/2��� )*!.�0!nK
k." +,"-8,�#� "9!.�0?5+,)*� )*!.�0!LS

� � ��� �!� � 	[
���� 	�� ���n���-� 
��_
 
�������� �!���_�������� 
���� �_�
	%�
� ��� �������N�����	� 
���� �_
����R��� � � ��	���� �

���J�-��/%3.) �
"9?5+,8,E��X+,E.8B���J�
:���8@+,) 8�!#"rF9G0}0H�"9?;"-6D)*!#"-�7+,"g"-�]�*�
M08<&�Pp<�-�
~�:<�08�� �rc7E."
�.�^��k.�0��!.��8,"-/1�7?%!#"-/2�0?@)*�0!#�r"-�\:.8,�03���8,� ��Sa$ &�0?�) �7+,"-8,"9?,���7+,"g"9?�:.8,�03���81?@)��*�Q!#" A
/2����!.�n!#"g!#) �."-8,�n"9?;"9?5+B��3.� "�!#"-�7+,8,�r!#"��-�0!.�n?@E.3.:<"-8W&> �#!#��S �	��8B�g"9?5+,��C���:.� )*�-��/1�7?
�*��:.8,E."-3���8,"9� E.8B?@) 6P��!#"-�	� �#� ) "-�7+,"�!#"%60"-8,�7?@) /1) � ) +,E�!n"-�r"-��� �0�7+," (D+,�R!#"-��/\&" +,�#!#�g!#"�0�0k�����?@"-��SQ�l?5+B�
:.8,E."-3��r� �0��?@)*?5+,"g"-�]"9?5+,) /2��8�8,"9� E.8B?@) 6P��/1"-�7+,"�"-��/1�#!#"-� �rK]� �0/�A
:���8B��8g�*�0?g60"-8,�7?@) /1) � ) +,E�!#"9?��03#+,"-�.)*!.�0?R!#"54@����!#�[� ) 3.8,"9?g� �7?g:���8<&��/1" +,8,�7?�K[+B��/%3.) &"-�
8,"9?5+,8,) �.M0) &"-��!#�0� �7?��%+,�0/2��8�� ) "-8@+,��6P��� �089S����R"-�L�-�0?@�1!#"I�*��!#"-/2����!.�1!#"1F9G��Dz;�gF9G0}7~
"-�l/1�#!#"-� �
8,"9?5+,8,) �.M0)*!#�n"9?%�*�n"9� E��0� )9&�0�a� E����7+,) +B�P+,) 6P�n/1) "-�7+,8B�0?%c7E."�"-�]"-�l8,"9?5+,�r!#"-�
:<"-8W&> �#!#��"9?��*��"9� E��0� )9&�0��!#"����03.) �#Af����E./1�0�TS

����� 
����#��� ��������������
��F� ��

�	������� ���������
���! 
"#�
�%$%&

`��2M08<&�Pp<�-�2H�/%E."9?5+,8B�2�*��M08<&�Pp<�-�1:���8B�1�*��:.8,E."-3���!#"�"9?5+B��3.) � )*!.�0!�:���8B�2�*�g!#"-/2����!.�
!#"I�*�1:.8,) /1"-8B�%:���8@+,"_!#"_�*��/%E."9?5+,8B�.S

UN"-3.)*!#�;�Ic7E."��*�O�=&> �."9�O!#"-�."9?5+B�0!�&> ?5+,)*� �I!#"�:.8,E."-3��I� 8,E.x9�N"-�.�.) 60"-�.!#"�?@) M0�.) p<�-����� )*�.C
"9?;� �*��8,�nc7E."��*�n!#"-/2����!.�
!#"��*��8,M0�R:.�*��x-�n�.�noiE."�"9?5+B��3.� "�!#E.8B���7+,"nF9G��DzWABF9G0}7~#S2���
:.8,�03���3.� "��08,) M0"-�_!#"J"9?,��) �."9?5+B��3.) � )*!.�0!_"9?�c7E.) x�&�0?��*��" (#)*?5+,"-��� )*�N!#"-�0p�������� )*��/1) "-�7+,�N!#"-�
!J&" p<� ) +�:O&E.3.� )*� �2� �0�R"-/1)*?@)9&�0�R:.8,) /2��8,)*�.S�`��0?�!#"-6P��� E��0� ) �0�."9?Jc7E."_�#� E.8,8,) "-8,�0�g!#E.8B���7+,"
"9?5+,"�:<"-8W&> �#!#�gc7E.) x�&�0?Ok��WK7����+,"-�.)*!#����� M�&E.�r:���:<"-��:<"-8,�Z&"9?5+,"��.�g"9?I?@"-M0E.8,�R!.�0!#�Rc7E."
"-�\"-�J:<"-8W&> �#!#�\F9G0}0HPA5~ #$#$#Z&"9?5+B�0?;�.�r+,E.6D) "-8,�0�]�.) �.M�&E.�\" oi"9�X+,�Q?@�03.8,"g�*�
"9?5+B��3.) � )*!.�0!LC

F #



1950 1955 1960 1965 1970 1975

1

2

3

4

5

6

7

Nivel de Significancia 5% Chi^2

Estadístico de Prueba

QY) M0E.8B�1H�� ��8,E."-3���!#"-� Xl�#� ) "-�7+,"_!#" "	"-8,�7?@) /1) � ) +,E�!:��"9� E.8B?@) 6P��:���8B�gF9G�� #PABF9G0}7~#S

� �0/1�1?@"_60"-8<&�%/b&�0?��0!#"-�*���7+,"0S ���08�"545"-/1:.� ��C#"9?5+,) /2����!#�1�*�2!#"-/2����!.�1!#"I�*��8,M0��:.�*��x-�
!#"�F9G��Dzg�QF9GDV�z��03#+,"-�."-/1�7?I� �7?I/1)*?@/1�7?_� �D" p<� ) "-�7+,"9?_c7E."2k��0� ) &"-��!#�0� �gk��0?5+B�QF9G0}7~#S
UN"9?@M08B�0� )*�0!.��/1"-�7+,"1�.�n"9?;:<�7?@) 3.� "�8B�0?5+,8,"9��8;!#"�/1�#!#�
/b&�0?_:.8,"9� )*?@�n"-�l�08,) M0"-�a!#"��*�
) �."9?5+B��3.) � )*!.�0!g:<�08��*�1�-��8,"-��� )*�1!#"_!.�P+,�7?���/2�WK0�08Joi8,"9� E."-��� )*�1c7E."I�*�2���DE����TS

��� & 
����#��� ��������������
��F� ��

�	������� ���������
�%$%�
";&������

�l?g:<�7?@) 3.� "r"9?5+,) /2��8R"-�O/1�#!#"-� �\KZ"-��� �0�7+,8B��8�E.�e60"9�X+,�08R!#"^� �0) �7+,"-M08B�0� )9&�0�Z�<{���0!#) A
"-��!#�a��� M0E.�.�7?�+,8,) /1"9?5+,8,"9?1k��0� )*�a�P+,8<&�0?-StwD) �Z"-/%3���8,M0��C��*�^"-�*�0?5+,)*� )*!.�0![!#"-�N) �.M08,"9?@�
6P�2k��0� ) &"-��!#�7?@"_/b&�0?�:<"9c7E."D{����k��0?5+B��c7E."%?@"%6DE."-� 60";�.�g?@) M0�.) p<�-�P+,) 6P�.S����g"9?�:<�7?@) 3.� "
:.8,�03���8Yoi�08,/2��� /1"-�7+,"J�*�O" (#)*?5+,"-��� )*�I!#"�E.�1�-��/%3.) �I"9?5+,8,E��X+,E.8B���#!#"-3.)*!#�;�Ic7E."��*�O�#� E.8@A
8,"-��� )*�g!#"-�	/1)*?@/1�Rk���3.8W&> �1+,"-�.)*!#��� E.M7��8O/%E.K
����) �.)*� ) ��!#"1�*�g/%E."9?5+,8B� @ :<�08I� ��� E����
k���8,"-/1�7?JE.�n����&��� )*?@)*?Jk."-E.8W&> ?5+,)*� ��S

����� E��0!#8,�
zg/%E."9?5+,8B�g"9?5+,) /2�0!#�7?_!#"-�	60"9�X+,�08_!#"�� �0) �7+,"-M08B�0� )9&�0�
K
"-��"9?5+B�0!�&> ?5+,)*� �
!#"�:.8,E."-3��
!#"��*��+,8B��x9��:���8B�
!#) oi"-8,"-�7+,"9?_oi"9�Bk��0?;!#"g) �.)*� ) �\hi�*��oi"9�Bk���+,"-8,/1) �����l"9?;"-�
?@"-M0E.��!#�%+,8,) /1"9?5+,8,";!#"1F9G0G0G%"-�R+,�#!#�7?�� �7?��-�0?@�DjXS

wD"r:.E."9!#"r�03�?@"-8,6P��8g� �0/1�]"-�O60"9�X+,�08g!#"Q� �0) �7+,"-M08B�0� )9&�0�b?@"r6DE."-� 60"
) �."9?5+B��3.� "r?@)
?@"r"9?5+,) /2�]:.8,"-6D)*��/1"-�7+,"Q�tF9G0}0H.S $ &�0?R�J&E.��C��.�\"9?R:<�7?@) 3.� "rk���� �*��8gE.�e60"9�X+,�08R!#"
� �0) �7+,"-M08B�0� )9&�0�R?@)�� �7?�!.�P+,�7?�� �0/1) "-�.x9���R"-�aF9G0}.FO�����7+,"9?-SJ�l?5+,�2) ��!#)*�-�2c7E."_kDE.3<��E.�
�-��/%3.) ��"9?5+,8,E��X+,E.8B���L"-���*�1!#"-/2����!.�1!#"_" oi"9�X+,) 60�1"-�n$'&" (#)*� �1��� 8,"9!#"9!#�08�!#"2F9G0}0H.S
� � Ât¼[¿ÍÌÓ¿|ÈLÔlÅ ÂlËfÅ ½LÔl¼HÖl¿|ÑW½L¾l¿:Æ[¼H¿|»tÂt¼ÓÐ	Ð��[½~ÎlÕH¿|Î1���@�X�X� �QË�ÑW½~ÕQ½~¾W½�¿|Î�¿|Å¶½~Î�Ç½~Å × ÕH× ÕZ¾l¿4¼H¿|ÕH× ¾lÖW½~Å ¿|Õ�Ë¼H¿5��Öl× ¿|¼H¿[¿f��Á|Å Öl× ¼^¾l¿[Å ½(Ôl¼HÖl¿|ÑW½��@���c¾l¿7Å ½~Õ^ÂtÑlÕH¿|¼��t½~Á|× ÂtÎl¿|Õ�¿|Î�Á�½~¾W½(¿f��ÒH¼H¿|ÈLÂ�¾l¿[Å ½(È4Öl¿|ÕÓÒH¼Q½�Ë�Å Â�Á|ÖW½~Å¿|Å × ÈL× ÎW½~¼�Ç� ½'¿|Å�ÔlÖlÎ+ÒHÂL¾lÂtÎl¾l¿'ÕH¿'ÕHÂtÕHÔf¿|Á=�W½:¿|ÅJÁ�½~È4Ñl× Â:¿|ÕÓÒH¼HÖlÁ�ÒHÖl¼Q½~Å�Ø

F0F



�Y��3.�*�Zz#� "	"9�X+,�08,"9?n!#" Xl�0) �7+,"-M08B�0� )9&�0�tK'�l?5+B�0!�&> ?5+,)*� �7?�!#" ��8B��x9�\:���8B�bUN)*?5+,) �7+B�0?
Q."9�Bk��0?�!#"Idf�.)*� ) �

�1��G �RG � 8 G D � � 
��IJ
4
v @I<F? v S ?I? ?9S @ v � ?9S ? ; y C-S EIC
v @I< v v S ?I? ?9S <I@ � ?9S y v y C-S y �
v @I< y v S ?I? ?9S HF? � ?9S ; v �I� S v CAKIK
v @I< � v S ?I? ?9S C y � ?9S ; < � C-S CI@AKIK

� E."9!.��:<�08�" (#:.� �08B��8J�*�1"9?5+B��3.) � )*!.�0!R!#"_�*��8,"-�*�0� )9&�0��!#"9?@:.E�&"9?�!#"-��:<�7?@) 3.� ";�-��/%3.) �
"9?5+,8,E��X+,E.8B���TS��l�;?@"�/1�7?5+,8<&�_"-���*�;?@"9�-� )9&�0�2���7+,"-8,) �08lc7E."�"9?5+B�;!#"-/2����!.�_:���8,"9� "�?@"-M0E.) 8
�*�R� "-Kr!#"2�*�R8B��&> x1� E��0!#8B�0!.�R�R:���8@+,) 8;!#"�F9G0}0H.S � E."9!.�R:<�08_60"-8;?@)	"9?5+B�R8,"-�*�0� )9&�0�Q?@"
� �0��?@"-8,6P�%"-�R+,�#!.���*��/%E."9?5+,8B�1��:���8@+,) 8�!#"I"9?@";�<{�.��S

`���M08<&�Pp<�-�g�n/%E."9?5+,8B��c7E."2"-��"9?5+B�0!�&> ?5+,)*� ��!#"2:.8,E."-3���?@"2"-��� E."-�7+,8B�R/%E.KQ��3��P45�
!#"-�L6P��� �08�� 8W&> +,)*� �1!#E.8B���7+,"O+,�#!.���*��/%E."9?5+,8B�.S

1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999

1

2

3

4

5

6

Estadístico de Prueba

Nivel de significancia 5% Chi^2

QY) M0E.8B�^�&� ��8,E."-3�� ��"9� E.8B?@) 6P�a!#"-�KXl�#� ) "-�7+,"r!#"�"	"-8,�7?@) /1) � ) +,E�![:���8B�^�*�]!#"-/2����!.�
8,"9?5+,8,) �.M0)*!.�U� Z � W � � vy � Z|vy VBS

UN"1� �n���7+,"-8,) �08I?@"1!#"9?@:.8,"-��!#"1c7E."1�*�R!#"-/2����!.�R!#"1�*��8,M0�g:.�*��x-�R"9?O"9?5+B��3.� "2?@)	?@"
) �.)*� )*�I"-��F9G0}0H.S���� � ��8B�u&"9?�hT~ #$#$#7j�?@"���:.� )*�-�OE.���I:.8,E."-3��I!#"�"9?5+B��3.) � )*!.�0!1��� +,"-8,���P+,) 6P�
!#�0��!#"I�.�2?@"_) /1:<�0�."_�*��8,"9?5+,8,)*�-� )9&�0��+,"�&�08,)*�-���.)LE#+,) � ) x9�1"-��/\&" +,�#!#�1!#" �0�0k�����?@"-��S

FW~



� �]��	�� ��
��!� ��	 
�� � �%�	� ������������ 
�� �'�	�	�%�

`��r"9� E��0� )9&�0�]:���8B�r"-��:.8,�#� "9?@�^!#"��P45E�?5+,"R"9?2?@E./2��/1"-�7+,"R:���8B?@) /1�0�.) �7?,�n"-�b��/%3<�7?
�-�0?@�7?-Slw�&�0� �2) ��� � E.K0"_"-��"-8,8,8,�08�!#";"9c7E.) � ) 3.8,) �2!#";�*��8,M0��:.�*��x-�28,"-x9��M7�0!#��E.��:<"-8W&> �#!#�1K
�*�0?�6P��8,)*��3.� "9?J"9?5+B�0� ) �0����� "9?J"-��"-���-�0?@��+,8,) /1"9?5+,8B���TS

 ���� 
���� � ��
 �F�	������� �
���! 
"#�
�%$%&

`��R?@) M0E.) "-�7+,"1"9� E��0� )9&�0�r/%E."9?5+,8B�R� E�&���Q:���8B?@) /1�0�.) �7?@��"9?I"-�	/1�#!#"-� ��:���8B�g!.�P+,�7?_���#A
E���� "9?�!#"1F9G��Dz;�gF9G0}7~#S��l?5+B�%"9?��*�;oi�08,/2�%/b&�0?�?@) /1:.� "_c7E."I:.E."9!#"O+,�0/2��8�E.�R/1�#!#"-� �
!#"_� �08,8,"9�-� )9&�0�R!#"_"-8,8,�089S

S�� M = ]�> N � ] H-S <F? ] ?9S C y M = ]�> ] B N R�� 2S M ?9S @IC N M ?9S ?AE N
S

	�
0; C ] < y
� : � ?�� CI@ � : ��������R � ?�� CIE� � � � � ?�� ?AC���� +8= , Q 0 Q�� , ��� ] � � ?�� ; E�! � M v N � ?�� HI@! �#"%$ M v N � ?�� v,v�& ] $ � ?�� y @#'(' � �*)+�%	 � ?�� @IC

Xl�0/1�1:.E."9!#"_��:.8,"9� )*��8B?@"0C7"-�%&E.�.)*� �1:.8,�03.� "-/2��c7E."I:.8,"9?@"-�7+B�%"9?��*�%k." +,"-8,�#� "9!.�0?5+,) A
� )*!.�0!
!#" +,"9�X+B�0!.�g:<�08O"-��"9?5+B�0!�&> ?5+,)*� �g!#"�,Zk.) +,"nh�,bA�-OjXS ���08N3.8,"-60"9!.�0!n�0/1) +,) /1�7?N"-�
����&��� )*?@)*?J8,"9� E.8B?@) 60��S

 �� & 
���� � ��
 �F�	������� �
�%$%�
";&������

Xl�0/1�ak��WK\/b&�0?�) �#oi�08,/2�0� )9&�0�Z!#)*?@:<�0�.) 3.� "
Kb?@"-8�"9?5+B�a�*�a" +B��:��a!#"
/b&�0?�) �7+,"-8.&"9?1"-�
����&��� )*?@)*?%?@"g� � "-6P�Q�r�-��3<�Q� �0�]/b&�0?�!#" +B��� � "0Sa`��
/%E."9?5+,8B�
6P�r!#"-��:.8,) /1"-8%+,8,) /1"9?5+,8,"
!#"�F9G0}0H1����?@"-M0E.��!#�1+,8,) /1"9?5+,8,";!#"�F9G0G0G.SJ���P45���-�0!.�1� �D" p<� ) "-�7+,"%?@";"-��� E."-�7+,8B���n!#�7?
�O&E./1"-8,�7?-S�����:.8,) /1"-8,��hi"-��:���8.&"-�7+,"9?@)*?	� ) 8B� E.�*��8,"9?Bj�?@"�:.8,"9?@"-�7+B�I"-��"-8,8,�08�"9?5+<&����!.��8�K�"-�
?@"-M0E.��!#�rhi"-�7+,8,"�� �08B�Bk." +,"9?BjJ"9?N"-�Y"9?5+B�0!�&> ?5+,)*� ��!#"�-N����?@"-�
!#"%"9?5+B��3.) � )*!.�0!n) ��!#) 6D)*!#E����
!#"%�-�0!.�1:���8<&��/1" +,8,��S���3��P45�g!#"%�*�1"9� E��0� )9&�0�
?@";"-��� E."-�7+,8B�1E.���23��P+,"-8W&> �2!#";:.8,E."-3��0?
"9?5+B�0!�&> ?5+,)*�-�0?J?@�03.8,"I�*�0?�:.8,�0:.) "9!.�0!#"9?JM0� �03���� "9?�!#"_�*��"9� E��0� )9&�0��S

� M/.= B�0 ]�> N R � � ? 4 �Xv M = B�0 ]�> A 2: Q
] 2: B N R�� 2

] ?�� � H � v ] ?�� y E � y ] ?�� � y � � A � 4 C �M ? 4 ? ; N M ? 4 ? yIN M ? 4 ? v N M ? 4 ? v N M ? 4 ; C N1 ? 4 ?AC�2 1 ? 4 ?AC�2 1 ? 4 y <�2 1 ? 4 y v 2 1 ? 4 ?AC�2

	 � v @I< � 
 v ] v @I@I@ 
 y�34� : � ?�� @IH C65 & � y � v C "*7 �98 M @IC 
 ? yIN � v � ?A< C��� +8= , 0 Q�� , � 9;:3M yIN � y � CF? C ! � v ] C;:�D C 3 CIH E � ?�� y E ; C ! �#"%$ ; :�D ; 3 C � E � ?�� E �I� C
9;:< � ?�� ; y/C 9 < ' 9 � � ?�� ; < y/C U + � . � M @IC 
 ? yIN � ?�� H y v � �*)+�%	 :�D v 3 HF? E � v � � CIH

���D� �D" p<� ) "-�7+,"l:���8B��"-�0+.&"-8,/1) �.��!#"�� �08,8,"9�-� )9&�0�_!#"l"-8,8,�08�"9?��."-M7�P+,) 60�;h A #.S H.FWjuKI/%E.K
?@) M0�.) p<�-�P+,) 60��C#� �0�#p�8,/2����!#�%�*��" (#)*?5+,"-��� )*�1!#"IE.��"9c7E.) � ) 3.8,) �1!#"I�*��8,M0��:.�*��x-��"-�7+,8,"I�*�0?

F9H



6P��8,)*��3.� "9?-S|df/1:.� )*�-�[c7E."rE.���\!#"9?@6D)*�0� )9&�0�t!#" &"9?5+,"Q?@"r"-� ) /1) ���]"-�'z #�	 "-�e� E��P+,8,�
+,8,) /1"9?5+,8,"9?�K�"-�nG7z�	 "-��!#) "9� )*?@"-)*?-S

`��r"9� E��0� )9&�0�]/%E."9?5+,8B�rc7E."g�*�0?�"-�*�0?5+,)*� )*!.�0!#"9?%!#"�� �08@+,�rKa�*��8,M0�
:.�*��x-�r:���8B�
� �7?
:.8,"9� ) �7?;"9?%) M0E������nE.�.��S^�l?5+,�r) /1:.� )*�-�rc7E."gE.���
) �#m<�0� )9&�0�\!#"rF
	 k���8<&�
c7E."R"-�]"-�
�*��8,M0�;K2"-�L� �08@+,�%:.�*��x-��CD�*��!#"-/2����!.�;:<�08�3.) � � " +,"9?JK2/1�0�."9!.�0?J��E./1"-�7+,"O"-�R�*�;/1)*?@/2�
:.8,�0:<�08B� )9&�0��CD"9?�!#"9� ) 89C.�0c7E�&"-� �*�%�.�1"-�7+,8B��"-��"-����&���*� E.� �2!#"-��� �7?5+,�1!#"_�0:<�08@+,E.�.)*!.�0!LS

�l?5+,"_?@"I"-��� E."-�7+,8B��8,"-:.8,"9?@"-�7+B�0!#�b&E.�.)*�-��/1"-�7+,"I:<�08��*�%+B�0?,�1!#"I) �7+,"-8.&"9?JK0C����L) M0E����
c7E."a�*�Z�0�X+,) 6D)*!.�0!e"9� �0��&�0/1)*�-�.C_?�&�0� �Z�Poi"9�X+B�b�*�b!#"-/2����!.�Z!#"]!#) �."-8,�t�\+,8B�W6l&"9?�!#"-�
+.&"-8,/1) �.�r!#"g�*��8,M0�
:.�*��x-��SQ����:.8,�#� "9?@��C�) M0�.�08B����!#�n� �7?;o��0�X+,�08,"9?;"9?5+B�0� ) �0����� "9?-C�"9?%"-�
?@) M0E.) "-�7+,"0Sr������E./1"-�7+B��8%�*�
�0�X+,) 6D)*!.�0!a"9� �0��&�0/1)*�-���Q!#)*?@/1) �DE.) 8%�*�n+B�0?,�
!#"g) �7+,"-8.&"9?
"-�ZF
	 �*�
!#"-/2����!.�
!#"g!#) �."-8,�
8,"9���l�.�r?@"g��� +,"-8B�n?@) �.�
k��0?5+B�n"-�J:<"-8W&> �#!#�
?@) M0E.) "-�7+,"
"-� Z # � H.F7h

] vy j�� # � F �1:<�08N� ) "-�7+,��S�����:.8,�#� "9?@��� �0�7+,) �O&E��2k��0?5+B�2c7E.";�*���-���7+,)*!.�0!n!#"
!#) �."-8,�18,"9���uk��2��E./1"-�7+B�0!#��"-� vy :<�08�� ) "-�7+,��S
��) �.M�&E.��8,"-x9��M0�;!#"N�*�;6P��8,)*��3.� "N!#"-:<"-��!#) "-�7+,"N��!#"N�*�0?Nh�!J&"-3.) � /1"-�7+,"Wj	" (�&�0M0"-���0?�?@��A

3.8,"-6D) 60"�"-��:.8,�#� "9?@�_!#"N!#"-:.E.8B�0� )9&�0�1M0"-�."-8B�����_"9?@:<"9�0&> p<� ��C0��E.��c7E."�"-�<�-��/%3.) �;� �0�7+,"-/�A
:<�08<&���."-�1"-���*��+B�0?,�2!#"_) �7+,"-8.&"9?J+,) "-�.";E.��:<"9c7E."D{�.��" oi"9�X+,��!#";?@) M0�.) p<�-����� )*�1/2��8,M0) �����
c7E."I" (.� � E.) /1�7?J"-�R3��0?@"_����+,8,�7?J� 8,) +,"-8,) �7?J"9?5+B�0!�&> ?5+,)*� �7?-S�`��7?J"9?5+B�0!�&> ?5+,)*� �7?J!#" -N����?@"-�
:���8B���-�0!.�N� �D" p<� ) "-�7+,"J�.�O:.E."9!#"-��� �0�7+,8B�0!#"9� ) 8��*�Nk.) :�&��+,"9?@)*?Y!#"�� �0��?5+B����� )*��) ��!#) 6D)*!#E����
!#"_�-�0!.��E.�.��!#"I"-� � �7?-S

�����P45E�?5+,"g"9?%/%E.Ka?,�P+,)*?5o��0�X+,�08,) �\h�� y !#" #.S G$�7jXSQ`��7?%"9?5+B�0!�&> ?5+,)*� �7?;!#" Xlk.��� !#"
c7E.) "-3.8,"%Kn!#"%o���� �*�g!#"%:.8,�0��&�7?5+,)*� �g��:���8@+,) 8I!#"-�	?@"-M0E.��!#�2+,8,) /1"9?5+,8,"�!#"RF9G0G7z��.��?@�0�
?@) M0�.) p<�-�P+,) 60�7?-C7� �2� E����L) ��!#)*�-��c7E."I�.)��*��� 8,)*?@)*?��-��/%3.)*��8,)*�%K2p�������� ) "-8B�;�.)��*�%"-�7+,8B�0!.�
"-�n6D) M0�08�!#"-�Y8.&"-M0) /1"-��!#"_+,) :<�g!#"%�-��/%3.) �2� ) 3.8,"_+,E.6D) "-8,�0�n" oi"9�X+,��"-�n�*�2!#"-/2����!.��!#"
3.) � � " +,"9?OKn/1�0�."9!.�0?N/b&�0?I��� �9&�g!#"�� �7?N) ��!#E�� )*!#�7?O:<�08_�-��/%3.) �7?�"-�r) �#m<�0� )9&�0��Cu+B�0?,�g!#"
) �7+,"-8.&"9?�K��0�X+,6D)*!.�0!�"9� �0��&�0/1)*�-�.S�`��g���7+,"-8,) �08N?@E.M0) "-8,";c7E."%"9?5+B�0?�6P��8,)*��3.� "9?�:.E�!#) "-8B���
?@"-8�?@E.:<"-8," (�&�0M0"-���0?-C7� �2� E�����?@"I:.8,E."-3���/b&�0?��0!#"-�*���7+,"0S

`���:.8,E."-3���� y !#"2�.�08,/2��� )*!.�0!r�.��:.E."9!#"28,"9�Bk���x9��8I�*�Rk.) :�&��+,"9?@)*?;!#"�c7E."2� �7?I"-8@A
8,�08,"9?�!#"-�#/1�#!#"-� �I?@) M0E."-��!#)*�Bk��O!#)*?5+,8,) 3.E�� )9&�0��S��l?5+,�NM7��8B���7+,) x9�Nc7E."l+,�#!.�0?Y�*�0?Y:.8,E."-3��0?
��:.� )*�-�0!.�0?N��"9?5+,"%/1�#!#"-� �R?@�0�n6�&��� )*!.�0?-SO`��g��E�?@"-��� )*��!#"1��E#+,�#� �08,8,"-�*�0� )9&�0�R"9?5+<&��) ��!#) A
�-�0!.�g:<�08_"-�	6P��� �08_!#"g~#S z�:���8B�g"-��"9?5+B�0!�&> ?5+,)*� �RUNE.8,3.) �#A ,^�P+B?@�0�QKr!#" #.S ~7VW�g:���8B�g"-�
"9?5+B�0!�&> ?5+,)*� �O`�$ !#"��J8,"-E�?,�Bk#A � �#!Doi8,"-K0S�`��O:.8,E."-3��I`�$ :���8B�I� � X -[) ��!#)*�-�I�*�I��E�?@"-�#A
� )*�1!#"I"9?5+,�7?�" oi"9�X+,�7?-S	`��0?�!#�7?�:.8,E."-3��0?�!#"_k." +,"-8,�#� "9!.�0?5+,)*� )*!.�0!�M0"-�."-8B���	h�� yQ W # � �D~0jK[h�� Q
	 � % W # � �7}7~0j�+B��/%3.) &"-�^8,"9�Bk���x9���r6P��8,)*��3.) � )*!.�0!Qk." +,"-8,�0M	&"-�."9�R!#"2� �7?_"-8,8,�08,"9?-S
UO�0!#��� �g���7+,"-8,) �08��.�g"9?N?@�08,:.8,"-��!#"-�7+,";c7E."%"-�Y"9?5+B�0!�&> ?5+,)*� �%���Jw#� � h5F0S H7z �7j��W6P��� "_�*�
k.) :�&��+,"9?@)*?�!#";c7E."I�*��"9?@:<"9� ) p<�-�0� )9&�0�R"9?�� �08,8,"9�X+B�.S

�
���
����������������������
�! "�$#��&%'�������
���(�
�)�+*-,.�
�)��,/�
�/01,324#�,657����89,
`��NM08<&�Pp<�-�OzN� �0�7+,) "-�."J�*�0?�+,8B�WK0"9�X+,�08,)*�0?L+,"-/1:<�08B��� "9?Y!#"�6P��8,) �7?�"9?5+B�0!�&> ?5+,)*� �7?Y!#"�:.8,E."-3��
"9?5+,) /2�0!#�7?�!#"_/2���."-8B��8,"9� E.8B?@) 6P�.S

���0:.8,) /1"-8�:����."-�7� �0�7+,) "-�."	�*��?@E./2��!#"�� �7?�� E��0!#8B�0!#�7?L!#"�� �7?L"-8,8,�08,"9?L!#"�:.8,�0��&�7?5+,)*� �
!#"�E.�Q:��0?@��S_d5!#"9��� /1"-�7+,"�"9?5+B�R!#"-3<"-8W&> �g!#"1?@"-/1"54@��8B?@"1�gE.���g�=&> �."9��8,"9�X+B��) ��� � ) ���0!.�.S
��E.��c7E."�:���8,"9� "2k���3<"-8%��� M0E.�.�7?;c7E.) "-3.8,"9?_"-�a"-� �*�.C_&"9?5+,�7?_�.�
?@�0�]?@) M0�.) p<�-�P+,) 60�7?-Sg���
?@"-M0E.��!#��� �0�7+,) "-�."�� �7?O8,"9?@)*!#E���� "9?O8,"9� E.8B?@) 60�7?O� �0�r�*�0?O8,"9?@:<"9�X+,) 6P�0?I3�����!.�0?I!#"2� �0�#p.A
���.x9�.S�wD"��03�?@"-8,6P�Ic7E."�"9?5+,�7?	8,"9?@)*!#E���� "9?	?�&�0� �;?,��� "-�1� ) M0"-8B��/1"-�7+,"�!#"��*�0?	3�����!.�0?	"-�2E.�
:���8�!#"��#�-�0?@) �0�."9?-SY`��0?Y+,8,"9?�?@) M0E.) "-�7+,"9?�M08<&�Pp<�-�0?Y8,"-:.8,"9?@"-�7+B����:.8,E."-3��0?	!#"�"9?5+B��3.) � )*!.�0!

F-�



1990 1995 2000

.025

.05

.075
SRC

1990 1995 2000

-.05

0

.05

.1 Residuales-1

1990 1995 2000

.5

1

1.5 P.Chow-1

1990 1995 2000

.5

1
P. Chow Pred.

1990 1995 2000

.5

1
P. Chow P-Q

QY) M0E.8B�1z#� ��8,E."-3��0?(��"9� E.8B?@) 6P�0?J:���8B��"-��$n�#!#"-� �2!#"ZXl�08@+,� ���*��x-�

!#" Xlk.���_S%`��g:.8,) /1"-8B��"9?I�*�R!#"�E.�Q:��0?@���0!#"-�*���7+,"%Kr?@�0�*��/1"-�7+,"�� 8,E.x9�g�*�g�=&> �."9�g!#"
?@) M0�.) p<�-����� )*�g!#"-�Jz�	 hi�.�08,/2��� ) x9�0!.�R�gE.�.�DjN"-�r+,8,"9?I�#�-�0?@) �0�."9?-S%`��0?I��+,8B�0?O!#�7?_?@�0�
�*�0?�:.8,E."-3��0?O!#"��-��/%3.) ��"9?5+,8,E��X+,E.8B���Y!#" Xlk.��� hi:.8,"9!#)*�-� )9&�0�
Knc7E.) "-3.8,"WjXSO���
�.) �.M�&E.�
�-�0?@��k��WK�"-6D)*!#"-��� )*�1!#"_) �."9?5+B��3.) � )*!.�0!gM0� �03����L!#"-��/1�#!#"-� ��S

`��QM08<&�Pp<�-� �r/%E."9?5+,8B�Q� �7?1"9?5+,) /2�0!#�7?�8,"9� E.8B?@) 60�7?�!#"�� �7?2� �D" p<� ) "-�7+,"9?2!#"n� �08@+,�
:.�*��x-��S

FWz



1990 1995 2000

-.6

-.4

-.2

CE(-1)

1990 1995 2000

-.4

-.3

d1

1990 1995 2000

-.3

-.25

-.2 d2

1990 1995 2000

-.35

-.3

d3

1990 1995 2000

2

4

6 C

QY) M0E.8B� �����l?5+,) /2�0� )9&�0�>��"9� E.8B?@) 6P�1!#"_� �7? Xl�D" p<� ) "-�7+,"9?�!#" Xl�08@+,� ���*��x-�

`�����:���8,) "-��� )*��!#"l�-�0!.��M08<&�Pp<�-��� �0�#p�8,/2��"-�08,"9?@E.� +B�0!#���03#+,"-�.)*!#�N� �0�I"-�7� �D" p<� ) "-�7+,"
!#"I"9?5+B��3.) � )*!.�0!g) ��!#) 6D)*!#E�����!#" -N����?@"-�n� �0/1"-�7+B�0!#�1���7+,"-8,) �08,/1"-�7+,"
��`��7?�� �D" p<� ) "-�7+,"9?
� E�� "-�n?@E./2��/1"-�7+,"_� �0��?5+B���7+,"9?�!#E.8B���7+,"I"-��:<"-8W&> �#!#�1!#"_"9?5+,) /2�0� )9&�0��S

�
���
���  "�  � ��� #�, �
����, �101��� %'��, �  "�$#$2 ! � # ! 2������)� �
����#$2����	�7�&2����&%'���)��
.,��
%
2�� ����
���� � � �
� �
��
�� � � 2�,

�����R60"-x1"9?5+B��3.� "9� )*!.�g�*��� �0��?5+B����� )*�RK
"9?5+B��3.) � )*!.�0!Q!#"1�*�0?_!#"-/2����!.�0?_!#"2!#) �."-8,�n!#"
� �08@+,�%K2�*��8,M0�;:.�*��x-�%"9?J) /1:<�08@+B���7+,"N:.8,"-M0E.�7+B��8B?@"Oc7E�&"N" oi"9�X+,�7?J?@�03.8,"N�*�0?J/1)*?@/2�0?lk����
+,"-�.)*!#�;� �7?��-��/%3.) �7?	�#� E.8,8,)*!#�7?�"-�2�*�0?	6P��8,)*��3.� "9?�!#"��*�0?�� E���� "9?�!#"-:<"-��!#"-��S�UNE.8B���7+,"�"-�
:<"-8W&> �#!#�_!#"�"9?5+,E�!#) ��C7�*�O+B�0?,�_!#"�) �7+,"-8.&"9?-C��*�_�0�X+,) 6D)*!.�0!�"9� �0��&�0/1)*�-�IK%�*�I) �#m<�0� )9&�0�1"9?5+,E#A
6D) "-8,�0�r?@EP45" +B�0?_�g) /1:<�08@+B���7+,"9?I�-��/%3.) �7?Oc7E."1:.E�!#) "-8,�0�Q�Poi"9�X+B��8I"-�	� �0/1:<�08@+B��/1) "-�7+,�
!#"I� �7?���M0"-�7+,"9?�"9� �0��&�0/1)*� �7?J"-��!#) 60"-8B?,�0?loi�08,/2�0?-S

UN"9?,!#"�"-��:.E.�7+,�
!#"26D)*?5+B��!#"�� �7?Ik��0� "9!#�08,"9?I!#"�:<�0�=&> +,)*�-�R"9� �0��&�0/1)*�-�g�*��:.8,"-M0E.�#A
+B��8,"-� "-6P���7+,"2"9?;!#"9� )*!#) 8%?@)l"9?_:<�7?@) 3.� "2E#+,) � ) x9��8;E.�a/1�#!#"-� �n"9� �0�.�0/\&" +,8,)*� ��� �0�Qp��."9?
!#"n"-6P��� E��0� )9&�0�[K\:.8,�0��&�7?5+,)*� �^�0?@E./1) "-��!#�]c7E."�:.E."9!#"-�t� �0�.�#� "-82� �7?16P��� �08,"9?2!#"n�*�0?
6P��8,)*��3.� "9?�) ��!#"-:<"-��!#) "-�7+,"9?N?@) /%E.� +<&���."9��/1"-�7+,";� �0��� �7?���M0"-�7+,"9?�"9� �0��&�0/1)*� �7?-SJwD)I&"9?5+,�7?
�-��/%3.)*���^?@E^� �0/1:<�08@+B��/1) "-�7+,���R�*��� E.x2!#"2�DE."-6P�R) �#oi�08,/2�0� )9&�0�^?@�03.8,"��*�0?I6P��8,)*��3.� "9?
) ��!#"-:<"-��!#) "-�7+,"9?N"-��/1�#!#"-� ��"9?5+,) /2�0!#�R?@"-8W&> �1) �O&E#+,) �TSI�l?5+B�2"9?N�*��"9?@"-��� )*��!#"%�*�g� 8W&> +,)*�-�
!#"_`�E��-�0?_h5F9GDV �7jXS

df�7+,"-8,"9?,���7+,"-/1"-�7+,"0CP"-���#�-�0?@) �0�."9?Y"9?�:<�7?@) 3.� "�"-6P��� E���8	!#"�/2���."-8B�O?@) /1:.� "�K%!#) 8,"9�X+B�
�*�g:<"-8@+,) �."-��� )*�R!#"1�*�R� 8W&> +,)*�-��!#"2`�E��-�0?N:���8B�R� ) "-8@+,�7?N/1�#!#"-� �7?-S�wD)�E.�.�R"9?_�-��:���x�!#"
!#"-/1�7?5+,8B��8�c7E."_� �7?�:���8<&��/1" +,8,�7?J!#"_E.��/1�#!#"-� ��?@�0��� �0��?5+B���7+,"9?�Kgc7E."Q&"9?5+,"I�.�2?@"_60"

F �



�Poi"9�X+B�0!#�1:<�08�� �7?��-��/%3.) �7?J"-��"-�L:.8,�#� "9?@�1c7E."_M0"-�."-8B�%�*�0?�6P��8,)*��3.� "9?�?@�03.8,"I�*�0?�� E���� "9?
?@"n� "r� �0��!#)*� ) �0���bhi"9?g!#"9� ) 8�"-�N/1�#!#"-� �]� E./1:.� "
�*�^:.8,�0:.) "9!.�0!b!#"
) �D6P��8,)*���.x9�Q���7+,"
�-��/%3.) �7?	!#"�!#"�:<�0�=&> +,)*�-�7jY"-�7+,�0��� "9?��*�_� 8W&> +,)*�-�O!#"N`�E��-�0?	?@"�8,"9�Bk���x9�N"-/1:�&> 8,)*�-��/1"-�7+,"0S v ?
XlE�����!#�R"9?5+,�R:��0?,�g�*�0?O6P��8,)*��3.� "9?I?@�03.8,"��*�0?I� E���� "9?I?@"2� �0��!#)*� ) �0���rhi) /1:.� )*�-����!#�nc7E."
�*�g:.8,�0:.) "9!.�0!r!#"1" (#�0M0"-�."-)*!.�0!
!J&"-3.) �	k��R?@)*!#��!#"-/1�7?5+,8B�0!.�7j�Kr� E.K0�7?O�-��/%3.) �7?O"-�Q"-�
:.8,�#� "9?@�2/2��8,M0) �����Yc7E.";�*�0?NM0"-�."-8B�1�.�R�Poi"9�X+B�����Y/1�#!#"-� �g� �0��!#)*� ) �0�����Y?@"%� �0��?@)*!#"-8B���
?@E.:<"-8," (�&�0M0"-���0?-S

wD"2?@) M0E."2!#"1� �n���7+,"-8,) �08Ic7E."1�*�RE#+,) � )*!.�0!^!#"1E.�Q/1�#!#"-� ��:���8B�g�*�R"-6P��� E��0� )9&�0�Q!#"
:<�0�=&> +,)*�-�
Ka:.8,�0��&�7?5+,)*� �r?@"�!#" +,"-8,/1) ���r"-�\3��0?@"R�r�*�0?%:.8,E."-3��0?1!#"�?@E.:<"-8," (#�0M0"-�.)*!.�0!
!#"9?,� 8,) +B�0?J:<�08����.M0� "IK -�"-��!#8,Krh5F9G0G0H7jXS

Xl�0��?@)*!J&"-8,"9?@"%"-���-�0?@��!#"2�*�g+B�0?,�R!#"1) �7+,"-8.&"9?-S����[F9G0}0}.C�?@"1� ) 3<"-8B��� ) x�&�R"-�	:.8,�#� "9?@�
!#"�!#" +,"-8,/1) ���0� )9&�0�r!#"a&"9?5+B�.SO�l?N/%E.K�:<�7?@) 3.� "1c7E."%E.�r/1�#!#"-� �Rc7E."�!#"9?,� 8,) 3���"-�Y:.8,��A
� "9?@��/2��8,M0) ������!#"2"9?5+B��6P��8,)*��3.� "1/%E."9?5+,8,"2) �."9?5+B��3.) � )*!.�0!^��� 8,"9!#"9!#�08_!#"2�*�Roi"9�Bk��n!#"-�
�-��/%3.) �g!#"�8.&"-M0) /1"-��SO����?@) M0E.) "-�7+,"%/1�#!#"-� �R��E#+,�08,8,"-M08,"9?@) 60��:���8B���*�2+B�0?,��!#"�) �7+,"-8.&"9?
/%E."9?5+,8B��c7E."I"9?5+,�%oiE."I:.8,"9� )*?,��/1"-�7+,"O� �2c7E."I:��0?�&��S�`��7?�"9?5+B�0!�&> ?5+,)*� �7?l8,"-:<�08@+B�0!#�7?J?@�0�
� �7?�/1)*?@/1�7?�c7E."I� �7?�!#"_�*��"9� E��0� )9&�0��!#";!#"-/2����!.�1!#";!#) �."-8,�1!#";� �08@+,�1:.�*��x-��S

� .Q R � � ? 4 EIC ] ?�� ? ; v � Q R�� 2 ] ?�� y @ � Q R�� :M v 4 H � N M ? 4 v yIN M ? 4 v yIN1 ? 4 ?AE�2 1 ? 4 ? � 2 1 ? 4 ? v 2

	 � v @I< � 
 v ] v @I@I@ 
0; 34� : � ?�� ?A@ C65 & � y � ?I? C "*7 �98 M <I< 
 ? yIN � C�� � y '(' C��� +8= , 0 Q�� , � 9;:3M yIN � EF?�� ?I?���� C ! � v ] C;:�D C 3 HF? E � ?�� � y/C ! �#"%$ ; :�D ; 3 CIE E � � � @ ; ��� C
9;:< � ; � v H���� C 9 < ' 9 � � � � E � ��� C U + � . � M <I< 
 ? yIN � ?�� <F? C � �*)+�%	 :�D v 3 H ; E � y � @ v

UN"_� �7?�� �D" p<� ) "-�7+,"9?J8,"-:<�08@+B�0!#�7?J?@�0�*��/1"-�7+,"I"-��?@"-M0E.��!#��8,"-x9��M0��!#"-���-��/%3.) �1!#"I�*�
+B�0?,�n!#"�) �7+,"-8.&"9?I"9?;?@) M0�.) p<�-�P+,) 60��KQ"-�l"9?5+B�0!�&> ?5+,)*� � Q'!#"g?@) M0�.) p<�-����� )*�RM0� �03����l!#"�� �7?
:���8<&��/1" +,8,�7?J"9?�/2��8,M0) ����� /1"-�7+,";?@) M0�.) p<�-�P+,) 60�2���Yz�	�S�`��13<�0��!.�0!n!#"%�P45E�?5+,";"9?�/%E.K
3��P4@�gh�� y W # � G7jXS	`��%:.8,E."-3��%!#"I�.�08,/2��� )*!.�0!�!#"O� �7?J"-8,8,�08,"9?�"9?J8,"9�Bk���x9�0!.�;!#"O/1�#!#�
� �0�7+,E.��!#"-�7+,"�K1�*�0?�:.8,E."-3��0?l!#"Nk." +,"-8,�#� "9!.�0?5+,)*� )*!.�0!2� � X -;C � yQ K�� Q � % �.�%8,"9�Bk���x9���
�*�1" (#)*?5+,"-��� )*�1!#";"9?5+,"_:.8,�03.� "-/2�.Sl����"9?5+B�0!�&> ?5+,)*� �����Jw#� �e�.��!#" +,"9�X+B�1:.8,�03.� "-/2�0?�!#"
"9?@:<"9� ) p<�-�0� )9&�0��S

`��7?O"9?5+B�0!�&> ?5+,)*� �7?N!#"�-N����?@"-�Q!#"1"9?5+B��3.) � )*!.�0!n) ��!#) 6D)*!#E����	�.��!#" +,"9�X+B���r:.8,�03.� "-/2�
"-�^� �7?;� �D" p<� ) "-�7+,"9?_:<"-8,�n�*��:.8,E."-3��n!#"�:.E.�7+,�
!#"gc7E.) "-3.8," Xlk.��� :���8B�^F9G0}0}�� #7~2�.�
8,"9�Bk���x9�g�*�R" (#)*?5+,"-��� )*��!#"2E.�a�-��/%3.) ��"9?5+,8,E��X+,E.8B���TS��l?5+,"1:.8,�03.� "-/2�R"9?I"-6D)*!#"-�7+,"2"-�
�*�0?lM08<&�Pp<�-�0?l!#"O"9?5+B�0!�&> ?5+,)*� �7?�8,"9� E.8B?@) 60�7?-SY���2+,�#!.�0?J"-� �*�0?J?@"O�03�?@"-8,6P�_�*�%" (#)*?5+,"-��� )*�%!#"
E.�^�-��/%3.) �R"9?5+,8,E��X+,E.8B����"-�Q"-�	:.8,�#� "9?@��c7E."1M0"-�."-8B���*�g+B�0?,�R!#"1) �7+,"-8.&"9?O����� �0/1) "-�.x-�
!#"1F9G0}0}.C#� E�����!#�\&"9?5+,"_?@"I� ) 3<"-8B��� ) x9�.S

��� �Z¿|Îl¾l¼ÓÐ	½~Îl¾	ÙE¼H× Á|ÕHÕHÂtÎ;���@�X�9�,�*Ð �Z¿|Îl¾l¼ÓÐ;���@�X�X� �QØ
FPV



1990 1995 2000

5000

10000

SRC

1990 1995 2000

0

50
Residuales-1

1990 1995 2000

2

4 P. Chow-1

1990 1995 2000

1

2

3
P. Chow Pred.

1990 1995 2000

5

10
P. Chow P-Q

QY) M0E.8B��V�� ��8,E."-3��0?(��"9� E.8B?@) 6P�0?�:���8B�%"-��$n�#!#"-� �2!#" �Y�0?,�1!#"_df�7+,"-8.&"9?

� E."9!.��� �*��8,��c7E."�E.�_/1�#!#"-� ��!#"	+B�0?,��!#"�) �7+,"-8.&"9?L?@) /1:.� "l� �0/1��"-�7c7E."�:.8,"9?@"-�7+B��/1�7?
�.��:.E."9!#"_�-��8B�0�X+,"-8,) x9��8l!#"I/2���."-8B�%�0!#"9� E��0!.�%"-�u:.8,�#� "9?@�%/2��8,M0) �����u!#"I"9?5+B�%6P��8,)*��3.� "
:<�08N"-���-��/%3.) �2"9?5+,8,E��X+,E.8B���Y!#"gF9G0}0}.S�`���� E."9?5+,)9&�0�n8,"-� "-6P���7+,"%?@"%8," p�"-8,";����" oi"9�X+,�R!#"
"9?5+,"_�-��/%3.) �2?@�03.8,"O"-��� �0/1:<�08@+B��/1) "-�7+,�1!#"_� �7?�!#"-/2����!.���7+,"9?�!#";!#) �."-8,��S

�����I"-�.�08,/1"�60"-�7+B�P4@�I!#"��*�I" (D+,8,"-/2�0!.�O:���8B?@) /1�0�.)*�O!#"��DE."9?5+,8B�O"9� E��0� )9&�0��"9?�c7E."0C
!#"-3.)*!#���%c7E."N�*�_+B�0?,�;!#"N) �7+,"-8.&"9?��.���Poi"9�X+B�;!#"O/1�#!#��� �0�7+,"-/1:<�08<&���."-�;�;�*�%!#"-/2����!.�
!#"%!#) �."-8,���.�2) /1:<�08@+B�2� �gc7E.";k��WK7�1�#� E.8,8,)*!#��� �0��"-�Y:.8,�#� "9?@�1:.8,�03���3.) �=&> ?5+,)*� �2c7E.";�*�
!#" +,"-8,/1) ���.S]`��r:.8,E."-3��Q!#"�?@E.:<"-8," (#�0M0"-�.)*!.�0!a�#� E.8,8,"g:<�082?@) /1:.� "R) ��?@:<"9�-� )9&�0��S\`��
/1)*?@/1�1�#� E.8,8,"_� �0�R�*��6P��8,)*��3.� "_!#"I"9?,�-���*��E#+,) � ) x9�0!.�.S

wD) �]"-/%3���8,M0��C��*��+B�0?,�n!#"�) �#m<�0� )9&�0�a"-�7+,8B�n!#"�/2���."-8B�n� �0�7+,"-/1:<�08<&���."9��� �0�]� ��A
" p<� ) "-�7+,"
) M0E����N�^E.�.�\?@)N"-�N/1�#!#"-� �\?@"n"9?,� 8,) 3<"
"-�b+.&"-8,/1) �.�7?2!#"r!#) �."-8,�a�.�0/1) �����TS
����/1�#!#"-� �n��E#+,�08,8,"-M08,"9?@) 60��?@) /1:.� "1:���8B���*�R) �#m<�0� )9&�0�r8,"9?@E.� +B�g�.�n� �0��?5+B���7+,"%:���8B�g"-�
:<"-8W&> �#!#�RF9G0}0HPABF9G0G0G��

� .> R � ? 4 ? y < A ?�� <IHI@ � > R�� 2 ] ?�� ?I? � � v ] ?�� ? ; H � y ] ?�� ? y E � �M ? 4 ?I?A@ N M ? 4 ?ACI@ N M ? 4 ? v,v N M ? 4 ? v yIN M ? 4 ? v,v N1 ? 4 ?I? � 2 1 ? 4 ?I?I?�2 1 ? 4 EIHI@�2 1 ? 4 ?I?I?�2 1 ? 4 ? v <�2

`��%"9� E��0� )9&�0�R!#"I) �#m<�0� )9&�0��+,) "-�."I:.8,�03.� "-/2�0?J?@) /1) �*��8,"9?J��� �7?J"-��� �0�7+,8B�0!#�7?�:���8B�;�*�
"9� E��0� )9&�0�n!#";�*��+B�0?,�2!#";) �7+,"-8.&"9?-SJ`��0?�M08<&�Pp<�-�0?�!#";"9?5+B�0!�&> ?5+,)*� �7?J8,"9� E.8B?@) 60�7?�/%E."9?5+,8B���
o���� +B�R!#"2� �0��?5+B����� )*�g!#"�"9?5+,"1/1�#!#"-� �R:<�08I� ��c7E."2����/1"-�.�7?OE.�Q�-��/%3.) �R"9?5+,8,E��X+,E.8B���
"9?N:.8,�03���3.� ";+B��/%3.) &"-�r��� 8,"9!#"9!#�08O!#"RF9G0}0}.Cu� �0�
�*�g"-�7+,8B�0!.��"-�r6D) M0�08O!#"�E.�r:.�*���Q!#"
"9?5+B��3.) � ) x9�0� )9&�0��S

F9}



	 � v @I< � 
 v ] v @I@I@ 
0; 34� : � ?�� EI@ C65 & � v � E y/C "*7 �98 M @IC 
 ? yIN � ?�� @IH C��� +8= , 0 Q�� , � 9 : M yIN � CF?�� ?I? ��� C ! � v ] C;:�D C 3 CI< E � ?�� @ ; C ! �#"%$ ; :�D ; 3 CIC E � ?�� EIE C
9;:< � ; � �I� ��� C 9 < ' 9 � � E�� < ; ��� C U + � . � M @IC 
 ? yIN � ?�� ; < C � �*)+�%	 :�D v 3 H yFE � ?�� ? v

1990 1995 2000

1990 1995 2000

.025

.05

SRC

1990 1995 2000

-.1

0

.1
Residuales-1

1990 1995 2000

2.5

5 P.Chow-1

1990 1995 2000

.5

1

P. Chow Pred.

1

2

3 P. Chow P-Q

QY) M0E.8B�1}�� ��8,E."-3��0?(��"9� E.8B?@) 6P�0?�:���8B�%"-��$n�#!#"-� �2!#" �Y�0?,�1!#"_df�7+,"-8.&"9?

`��_:.8,E."-3��;!#"�" (#�0M0"-�."-)*!.�0!�"-�2"9?5+,"N�-�0?@�;� �0��?@)*?5+,"�"-�2) �7+,8,�#!#E�� ) 8l6P��8,)*��3.� "9?�!#E./�A
/%K^c7E."�6DE."-� 6P���\� �0��?5+B���7+,"g�n"9?5+,"�/1�#!#"-� ��S
UN)*�Bk��0?%6P��8,)*��3.� "9?_8,"-:.8,"9?@"-�7+B���^) �7+,"-8@A
60"-��� ) �0�."9?_!#"��*�
��E#+,�08,)*!.�0!Qc7E."�k��0� "-�a) �."9?5+B��3.� "����l/1�#!#"-� �n/2��8,M0) �����TS -N��3.) "-��!#�
)*!#"-�7+,) p<�-�0!#��!#)*�Bk��0?�) �7+,"-8,60"-��� ) �0�."9?-C�?@";6DE."-� 60"%�2� �08,8,"-8�"-��/1�#!#"-� �g!#"%!#"-/2����!.��!#"
!#) �."-8,�r�<{���0!#) "-��!#�n�*�0?;6P��8,)*��3.� "9?%!#"g) �7+,"-8,60"-��� )9&�0�^KQ� �7?%8,"9?@)*!#E���� "9?;!#"g�*�n"9� E��0� )9&�0�
!#"N) �#m<�0� )9&�0�g� �0/1�%6P��8,)*��3.� "9?�" (#:.� )*�-�P+,�08,)*�0?L45E.�7+,�1� �0��� �7?l8,"9?@)*!#E���� "9?l!#"O�*�;8,"-M08,"9?@)9&�0�
K�?@";:.8,E."-3���?@E
?@) M0�.) p<�-����� )*�2� �0�P45E.�7+B�2:<�08N/1"9!#) �g!#";E.���2:.8,E."-3��9QJSu����k��0� "-8N"9?5A
+,��C��03#+,E.6D) /1�7?�E.�n6P��� �08�!#"-��"9?5+B�0!�&> ?5+,)*� �%Q\) M0E������nF0S #7z#C#"-�Y� E�����"9?�) ��?@) M0�.) p<�-���7+,"_�
� E����*c7E.) "-8Y�.) 60"-�D!#"�?@) M0�.) p<�-����� )*��+W&> :.)*� ��S��l?5+,�O!#"-/%E."9?5+,8B�Nc7E."J�*��+B�0?,�N!#"J) �#m<�0� )9&�0��CP���
) M0E����Dc7E."J�*��+B�0?,�N!#"J) �7+,"-8.&"9?�K_�*�N�0�X+,) 6D)*!.�0!;"9� �0��&�0/1)*�-�N?@�0�;6P��8,)*��3.� "9?Y?@E.:<�08," (�&�0M0"-���0?
:���8B�%�*�1!#"-/2����!.�1!#";!#) �."-8,�2!#E.8B���7+,"I"-��:<"-8W&> �#!#�RF9G0}0HPABF9G0G0G.S

�l?5+,"J8,"9?@E.� +B�0!#��+,) "-�."J6P��8,)*�0?�) /1:.� )*�-�0� ) �0�."9?Y"-�7+,8,"l�*�0?Y� E���� "9?�!#"9?5+B�0�-��/1�7?�E.���.S�`��
"9� E��0� )9&�0��!#"O!#"-/2����!.�;"9?5+,) /2�0!.�_�.�%"9?5+<&�%?@EP45" +B�%�;�*�%� 8W&> +,)*�-�_!#"O`�E��-�0?Oh5F9GDV �7jXS��l?5+,"
8,"9?@E.� +B�0!#���.�O"9?�) �#oi8,"9� E."-�7+,"J"-�;�*�N� ) +,"-8B�P+,E.8B��!#"�!#"-/2����!.�N!#"�!#) �."-8,�NKI�.�O:.8,"9?@E.:<�0�."
��M0"-�7+,"9?�c7E."N�.�_oi�08,/1"-�g?@E�?�" (#:<"9�X+B�P+,) 6P�0?l8B�0� ) �0����� /1"-�7+,"0SY���<8,"9?@E.� +B�0!#�_�#� E.8,8,"0C7:<�08
"545"-/1:.� ��C�?@)L� �7?���M0"-�7+,"9?�?@�0�R8B�0� ) �0����� "9?J:<"-8,�1�*��) �#oi�08,/2�0� )9&�0�R"9?�� �7?5+,�7?,�Dv,v
�f��� ¿|¼ �Z¿|Îl¾l¼ÓÐ�Ð�ÙE¼H× Á|ÕHÕHÂtÎ;���@�X�9�,�QØ

F9G



� � � � �n� ��	 �N� ��� � �-� �� � � ��� �������_��� ��� �_�����

UO�0!#�7?l"-�L�-��/%3.) �;"9?5+,8,E��X+,E.8B���<"-�g�*�%!#"-/2����!.��!#"I!#) �."-8,�%"9?l:<"-8@+,) �."-�7+,"O:.8,"-M0E.�7+B��8B?@"
?@)<��� M0�_�#� E.8,8,)9&�;� �0�1�*�;!#) ��&��/1)*�-�_) �#m<�0� ) �0����8,)*�.S �	��8B�O"9?5+,�;E#+,) � ) x9��/1�7?	E.��/1�#!#"-� �%!#"
) �#m<�0� )9&�0��?@E./2��/1"-�7+,"IM0"-�."-8B���Lc7E.";��3���8B�-�%6P��8,) �7?��-�0?@�7?J) /1:<�08@+B���7+,"9?-S

S � V W Z�� v h � V^] v Z Y���h � 'V^] v � N V^] v j Z Y 8�� V^] v j� � y h�� Z � Z�� � V^] v � [/( V^] v j�
	(S � V^] v ��� v S h � 'V � N V j ��� y S � V���
�������� h �7j

���b�*�Q:.8,) /1"-8B�r�=&> �."9�Q!#"n�*�Q"9� E��0� )9&�0�b?@"�"-��� E."-�7+,8B�Q"-��+.&"-8,/1) �.�a!#"n� �08,8,"9�-� )9&�0�
!#"�"-8,8,�081:���8B�r"-��/1�#!#"-� �a!#"n/2��8,M0"-�[?@�03.8,"�� �7?5+,�^E.�.) +B��8,) �Zh�� 	���� �����.j�:���8B�rE.���
"9� �0�.�0/n&> �I��3.) "-8@+B�.S �Y����/1�#!#"-� �_oiE."O��:.� )*�-�0!#�%���<�-�0?@�;!#"O$'&" (#)*� �_:<�08 � ��8B�u&"9?�h5F9G0G0G7j
:���8B�
"9?5+,E�!#)*��82�*�r) �#m<�0� )9&�0�b!#"-�;&> ��!#)*� "R���0� ) �0������!#"�:.8,"9� ) �7?1����� �0��?@E./1)*!#�081K]:<�08
� ��8B�u&"9?�hT~ #$#$#7j��_��+,8,�7?�&> ��!#)*� "9?-S����P45�;"-�<?@E.:.E."9?5+,�%!#"Nc7E."��*�0?�"-�*�0?5+,)*� )*!.�0!#"9?�!#"N�*��8,M0�
:.�*��x-��?@E./1"-�
E.�.��C<"9?5+,";/1�#!#"-� ��:.E."9!#"%"9?,� 8,) 3.) 8B?@"_"-��+.&"-8,/1) �.�7?�!#"-��+,) :<�g!#"��-��/%3.) �
8,"9���LK�!#"-��?,���*��8,) �18,"9���TC.� ��� E�����k���8,"-/1�7?�"-�n"-���-�0?@��!#"_� �7?�!.�P+,�7?����DE���� "9?�!#"-3.)*!#���
8,"9?5+,8,)*�-� ) �0�."9?J) /1:.E."9?5+B�0?�:<�08�� �7?�!.�P+,�7?-S

���[�*�^?@"-M0E.��!.�Q�=&> �."9�Q?@"�/%E."9?5+,8B�Q"-��+.&"-8,/1) �.�^!#"
� �08,8,"9�-� )9&�0�\!#"�"-8,8,�082!#"�E.���
!#"-/2����!.�
!#"g!#) �."-8,�rc7E."0C	"-�aE.�]/1�#!#"-� �r!#"g) �#m<�0� )9&�0��C�"9?%� �0�.�#� )*!#�r� �0/1�n3.8,"9�Bk��
!#"O!#) �."-8,�Rh��! �" �$#&% 	 �.jXS�`�E."-M0�%6D) "-�."N�*�_) �#m<�0� )9&�0��8,"-x9��M7�0!.�.C�E.��+.&"-8,/1) �.�;�."9� "9?,��8,) �
� E�����!#�%" (#)*?5+,"O) �."-8B� )*�%"-�g"-�u:.8,�#� "9?@��S�`��7?�?@) M0E.) "-�7+,"9?�+.&"-8,/1) �.�7?l8,"-:.8,"9?@"-�7+B���2" oi"9�X+,�7?
!#"�� �08@+,�Q:.�*��x-�QKa" oi"9�X+,�7?�"9?5+B�0� ) �0����� "9?-S]`��7?�8,"9?@E.� +B�0!#�7?�!#"�"9?5+,) /2��81"9?5+,"R/1�#!#"-� �
/%E."9?5+,8B����c7E."I"-���-��/%3.) ��"9?5+,8,E��X+,E.8B���L"-���*�1!#"-/2����!.�1!#";!#) �."-8,�2� �0) ��� )*!#)9&�2� �0�RE.�.�
/%E.K�) /1:<�08@+B���7+,"I"-���*�1!#) ��&��/1)*�-�1) �#m<�0� ) �0����8,)*�.S

'���� ���	������(�����*) �,+P�.- �/) �F� ����� �F� �10������ �#
 �
���! 
"#�
�%$%&

`��n?@) M0E.) "-�7+,"2"9� E��0� )9&�0�^8,"9?@E.� +B�n!#"g� �08,8,"-8_E.����8,"-M08,"9?@)9&�0�^!#"��*��) �#m<�0� )9&�0�]� �0�7+,8B�R"-�
+,) :<�n!#"2�-��/%3.) �g8,"9���	� �0�7+,"-/1:<�08<&���."-�#v y C�"-��?,���*��8,) �g8,"9���Y8,"-x9��M7�0!#�gE.�Q:<"-8W&> �#!#�gKn�*�
3.8,"9�Bk���!#";!#) �."-8,�18,"-x9��M7�0!.�;E.��:<"-8W&> �#!#��S

� > � H-S ; < A ?9S ; � � > R�� 2 A ?9S ; H V ? + R�� 2 A ?9S v y 8 + R�� 2 A ?9S H v M = ]�>X] B N R�� 2
M � S <I< N M ?9S v H N M ?9S ?A< N M ?9S ? ; N M ?9S y @ N
S

	�
0; C ] < y
� : � ?�� EIC � : ��������R � ?�� y E
� � � � ?�� ?AE���� +8= , 0 Q�� , ��� ] � � v � CI@
! � M v N � ?�� y E! �#"%$ M v N � C�� ? � '(' & ] $ � C�� v ; '(' � �*)+�%	 � ?�� y,y

Xl�0/1�b?@"Q:.E."9!#"^60"-89C�+,�#!#�7?R� �7?R� �D" p<� ) "-�7+,"9?�?@�0�toiE."-8@+,"-/1"-�7+,"a?@) M0�.) p<�-�P+,) 60�7?-C
) ��� � E.)*!#��"-��� �08,8,"9?@:<�0��!#) "-�7+,"������Y+.&"-8,/1) �.��!#"13.8,"9�Bk��R!#"2!#) �."-8,��S����	/1�#!#"-� ��?@�0�*�PA
/1"-�7+,"l:.8,"9?@"-�7+B�N��� M0E.�.�7?�:.8,�03.� "-/2�0?�!#"Jk." +,"-8,�#� "9!.�0?5+,)*� )*!.�0!_!#" +,"9�X+B�0!#�7?�:<�08Y�*�N:.8,E." A
�T� � Ât¼iÕH¿|¼iÅ ÂtÕi¾W½�ÒHÂtÕ¶½~Î�ÖW½~Å ¿|Õ�ËtÖ�ÒH× Å × À�½~¼i¿|Å+ÒH× ÔfÂ[¾l¿^Á�½~È4Ñl× ÂZ¼H¿|À�½~»+½~¾lÂ7ÖlÎ�½P�ÎlÂ[ÎlÂY�W½~Á|¿*È4ÖlÁ=�lÂZÕH¿|Î+ÒH× ¾lÂÕH×JÅ ½�È�½|Ð+Ât¼�ÔW½~¼ÓÒH¿'¾l¿|Å�¿�Ä ¿|Á�ÒHÂLÕH¿[ÒH¼Q½~ÎlÕ�dW¿|¼H¿(¾l¿|Î+ÒH¼HÂ:¾l¿|Å�ÔlÅ ½~À|Â:¾l¿'ÖlÎ�½P�ÎlÂlØ

~ #



3��2� � X -|KR�*�1:.8,E."-3���!#" ,Zk.) +,"gh�,bA�-OjXS Xl�08,8,"-M0) 8�"9?5+,";:.8,�03.� "-/2�1:<�08�"-��/\&" +,�#!#�
!#" ,Zk.) +,";�1"-��!#" ��"$�J"-K7A ,Q"9?5+��.�1"-� ) /1) �����*�2?@) M0�.) p<�-����� )*��!#"_� �7?�"9?5+,) /2�0!#�7?-S

���l/1�#!#"-� �
:.E."9!#"�k��0� "-8B?@"2:.E.8B��/1"-�7+,"�/1�0�." +B��8,) �
?@)J?@"g� �08,8,"�!#"
F9G7z0zR�aF9GDV�z
!#"N+B���<oi�08,/2�%c7E."I�.��?@"O) ��� � E.K7�%�.) �.M0E.����!#"-6P��� E��0� )9&�0��S����u/1�#!#"-� ��/1�0�." +B��8,) �%:.E.8,�
:���8B�
"9?5+,"R:<"-8W&> �#!#�[h�c7E."��.�Q8,"-:<�08@+B��/1�7?Bj;�P45E�?5+B�r� �7?�/%E.Ka3.) "-�[Ka"-��" oi"9�X+,�a!#"R�*�
3.8,"9�Bk���!#";!#) �."-8,�1"9?�/%E��Bk.�1/b&�0?JoiE."-8@+,"0S

UN"1� �7?O8,"9?@E.� +B�0!#�7?O���7+,"-8,) �08,"9?N?@"1� �0��� � E.K0"�c7E."2!#"RF9G��Dz��rF9G0}7~1�*�g) �#m<�0� )9&�0�r"-�
$'&" (#)*� �_"-8B�_E.�2oi"-��&�0/1"-�.�%/1�0�." +B��8,) �_"-��"-�u?@"-�7+,)*!#�%!#"Oc7E."N"-�u!#) �."-8,�;"-8B�_E.�.��!#"N� �7?
o��0�X+,�08,"9?lc7E."O!#) 8,"9�X+B��/1"-�7+,"N" (#:.� )*�-��3����2�*�;) �#m<�0� )9&�0��S	UN"Ok."9�Bk.��C7E.�.�%:.E."9!#"O�03#+,"-�."-8
E.�r/1�#!#"-� �R:.E.8B��/1"-�7+,"�/1�0�." +B��8,) �g:���8B��"-��:<"-8W&> �#!#�R!#"RF9G7z0z��rF9GDV�znhi"9?I!#"9� ) 89C�?@) �
�#� E.8,8,"-��� )*��!#"_!#"-6P��� E��0� ) �0�."9?�K�"-��/1�#!#"-� �1:���8,"9� "_�P45E�?5+B��8�� �7?�!.�P+,�7?�/%E.K�3.) "-��S

'�� & ���	������(�����*) �,+P�.- �/) �F� ����� �F� �10������ �#
 �
���! 
"#�
�%$%&

`��]?@) M0E.) "-�7+,"r"9� E��0� )9&�0�e?@"r�03#+,E.60�\!#"\F9G0}0H]���I� E���8@+,�a+,8,) /1"9?5+,8,"Q!#"\F9G0G0G.S �l?5+B�
"9� E��0� )9&�0�]"9?1?@) /1) �*��82�r�*�r"9?5+,) /2�0!.�
:<�08 � ��8B�u&"9?ghT~ #$#$#7j_" (.� "-:#+,�^c7E."�) ��� � E.K0"�!#�7?
+.&"-8,/1) �.�7?	/b&�0?��Y�*�_+B�0?,�%!#"O� 8,"9� ) /1) "-�7+,�%!#"-�u!#) �."-8,�%8,"9���<� �0�7+,"-/1:<�08<&���."9�IK1�*�;3.8,"9�Bk��
!#"_!#) �."-8,�18,"-x9��M7�0!.�;E.��:<"-8W&> �#!#��S

� > � ] v S � @ A ?9S v @ � > R�� 2 A ] ?9S y ; " ���R�� 2 A ?9S C ; � 8 A ?9S v ; � � > � � ] ?9S v ? � M = B�0 ]�> N ] ?9S ? y " �������R�� 2M ?9S ; ? N M ?9S ?AE N M ?9S ?AC N M ?9S ?AH N M ?9S ? yIN M ?9S ?AH N M ?9S ? � NS
	�
 <IC ] @I@ � : � ?�� @IH � : ��������R � ?�� @IC� � � � � ?�� ? y ��� +8= , Q 0 Q�� , ��� ] � � y � C y ! � M E N � ?�� ; ?! �#"%$ M E N � ?�� C y & ] $ � ?�� HIE � �*)+�%	 � y � y �

wD"1�03�?@"-8,6P�Rc7E."�+,�#!#�7?I� �7?I� �D" p<� ) "-�7+,"9?_?@�0�Q?@) M0�.) p<�-�P+,) 60�7?I� �0�r�*�R" (.� "-:u� )9&�0�^!#"
� �7?N8,"-�*�0� ) �0���0!#�7?���6P��8,)*��3.� "9?N/1�0�." +B��8,)*�0?-SOUN"�k."9�Bk.��Cu" (#:<"-8,) /1"-�7+B��/1�7?N� �0�
6P��8,)*�0?
oiE.��� ) �0�."9?N!#"�!#) �."-8,��";) ��� � E�?@�g��+,8,�7?���M08,"-M7�0!#�7?J:<"-8,�g"-��8,"9?@E.� +B�0!#���.�g?@"%��� +,"-8B���J"-�
!#) �."-8,�
�.�
" (#:.� )*�-�n� �7?;/1�P6D) /1) "-�7+,�7?%!#"��*�
) �#m<�0� )9&�0�a"-�]$'&" (#)*� �
!#"9?,!#"rF9G0}0H.Sn`��7?
"9?5+B�0!�&> ?5+,)*� �7?_!#"g:.8,E."-3��
��3��P45�r!#"g�*�n"9� E��0� )9&�0�]���l�.�r!#" +,"9�X+B��8�:.8,�03.� "-/2�0?_) ��!#)*�-���
c7E."I�*��"9� E��0� )9&�0�R"9?��0� "-:#+B��3.� "_!#"9?,!#"I"-��:.E.�7+,�2!#"_6D)*?5+B��"9?5+B�0!�&> ?5+,)*� ��S

	 � �������-� 	�� ��� ��	

`��%8,"9?@:.E."9?5+B���%�*��:.8,"-M0E.�7+B��!#"_?@)L�*�%) �#m<�0� )9&�0�R"9?�?@) "-/1:.8,"IE.�goi"-��&�0/1"-�.��/1�0�." +B��8,) �
!#"-:<"-��!#"
!#"
�*�Q) �7+,"-8,:.8," +B�0� )9&�0�bc7E."
?@"
!#"
�^"9?5+,"�+.&"-8,/1) �.��SewD)O?@"�"-�7+,) "-��!#"
"-�b"-�
?@"-�7+,)*!#�
!#"gc7E."2�*�
�-���7+,)*!.�0!^!#"�!#) �."-8,�n"9?;�*�n�-��E�?,��:.8,) /2��8,)*��!#"-�J��E./1"-�7+,�
!#"�� �7?
:.8,"9� ) �7?O"-�7+,�0��� "9?I�*�R8,"9?@:.E."9?5+B�R"9?I�.��SgwD)	:<�08;/1�0�." +B��8,) ��?@"1"-�7+,) "-��!#"2"-�	" oi"9�X+,�
!#"
�0�-� ) �0�."9?�!#"-��3������ �2� "-�7+,8B���u"-�7+,�0��� "9?��*��8,"9?@:.E."9?5+B��"9?�?@)TS

`��O"-6D)*!#"-��� )*�O:.8,�P60"-�.) "-�7+,"J!#"�/b&�0?	!#"�� ) ��� E."-�7+B�I�<{�.�7?�!#"�!.�P+,�7?�!#"�$'&" (#)*� �O"545"-/�A
:.� ) p<�-���n"-��:.E.�7+,��S�� +,8B�W6l&"9?�!#"-������
��� )*?@)*?�!#"-��� �0/1:<�08@+B��/1) "-�7+,�2!#"%�*��!#"-/2����!.�2:<�08
" oi"9�X+,) 60�aK[�*�]!#) ��&��/1)*�-�a) �#m<�0� ) �0����8,)*�Qk."-/1�7?�"-��� �0�7+,8B�0!#�a��� M0E.�.�7?��0?@:<"9�X+,�7?2/%E.K
) �7+,"-8,"9?,���7+,"9?�!#"_�*��8,"-�*�0� )9&�0�g"-�7+,8,"I:.8,"9� ) �7?�Kg!#) �."-8,��S

~#F



wD"%k���/1�7?5+,8B�0!#�gc7E."%�*�g!#"-/2����!.�2:<�08O" oi"9�X+,) 60�g"-�r$'&" (#)*� �2"-�
� �7?Iz0z2�<{�.�7?Nc7E."
� E.3.8,"�"9?5+,"N����&��� )*?@)*?	k��;?@E#oi8,)*!#�_E.�'&E.�.)*� �%�-��/%3.) �_"9?5+,8,E��X+,E.8B����c7E."N:.E."9!#"N?@"-8�" (.�0�X+B�PA
/1"-�7+,"NE.3.)*�-�0!#�%"-�rF9G0}0H.SYUN"�F9G��Dz_��F9G0}7~I�*�%!#"-/2����!.�;:<�08J" oi"9�X+,) 60�%+,�0/2�;�*�_oi�08,/2�
!#"lE.����"9� E��0� )9&�0�%� E����7+,) +B�P+,) 6P�N� �9&�0?@)*�-��!#�0��!#"l�*��"-�*�0?5+,)*� )*!.�0!_!#"-�D) �.M08,"9?@��"9?�E.�.) +B��8,)*��K
�*�;!#"��*�I+B�0?,�_!#"N) �7+,"-8.&"9?�"9?l� "-8,��S���E.��c7E."N� �7?	/1)*?@/1�7?l� �D" p<� ) "-�7+,"9?l!#"N� �0) �7+,"-M08B�0� )9&�0�
?@"1:.E."9!#"-�^�03#+,"-�."-8_:���8B�R!#) oi"-8,"-�7+,"9?_?@E.3./%E."9?5+,8B�0?I�*�R8,"-�*�0� )9&�0�r"-��� �0�7+,8B�0!.�g8,"9�Bk���x9�
E.���;:.8,E."-3��%8,"9� E.8B?@) 6P�;!#"O"9?5+B��3.) � )*!.�0!LS	�l?5+B�;:.E."9!#"I?@"-8�!#"-3.)*!.�%���L� �0/1) "-�.x-��!#"-�uE�?@�
!#"�"-/1)*?@)9&�0�1:.8,) /2��8,)*�_� �0/1�OoiE."-�7+,"N!#"�p�������� )*��/1) "-�7+,�_!#"9?,!#"�p������ "9?�!#"�� �7?�?@"9?@"-�7+B�0?-S
`��0?Y!#"-6P��� E��0� ) �0�."9?Y�#� E.8,8,)*!.�0?�!#E.8B���7+,"J"-�#:<"-8W&> �#!#�N:.E�!#) "-8,�0�;+B��/%3.) &"-�_+,"-�."-8�E.��:���:<"-�
��E.��c7E."[&"9?5+,"�"9?;/b&�0?%!#E�!#�7?@�n"-�a6D)*?5+B�
!#"Rc7E."��.�r?@"��03�?@"-8,6P�R"-�J/1)*?@/1�
" oi"9�X+,�
"-�
�<{�.�7?J:<�7?5+,"-8,) �08,"9?-S

wD"2k��n!#"-/1�7?5+,8B�0!#�nc7E."2�*��!#"-/2����!.��:<�08_" oi"9�X+,) 60�n"-�a$'&" (#)*� ��?@"2:.E."9!#"28,"-:.8," A
?@"-�7+B��8��I:���8@+,) 8l!#";F9G0}0HI� �0/1�_E.�1:.8,�#� "9?@�;?@E./2��/1"-�7+,"�?@) /1:.� "N!#�0��!#"��*�_8,"-�*�0� )9&�0�1!#"
�*��8,M0��:.�*��x-�g6D) "-�."�!.�0!.�g��k.�08B��:<�08O�*��� "-K
!#"��*��8B��&> x%� E��0!#8B�0!.��!#" ���03.) �#Af����E./1�0�TS
�t!#) oi"-8,"-��� )*�_!#"-��:<"-8W&> �#!#�I:.8,"-6D) ��C�"9?5+B�I8,"-�*�0� )9&�0�1"9?	"9?5+B��3.� "�!#E.8B���7+,"�+,�#!#�;"-��:<"-8W&> �#!#��S
�N!#)*� ) �0����� /1"-�7+,"0C7"-��:.8,�#� "9?@�;!#"N�P45E�?5+,"��%!#"-/2����!.�;!#"N� �08@+,�_:.�*��x-�I+B��/%3.) &"-��� E./1:.� "
� �0�
�*�0?N:.8,E."-3��0?N!#"�"9?5+B��3.) � )*!.�0!n/b&�0?N" (#) M0"-�7+,"9?NK�"9?N/%E.Kn:���8B?@) /1�0�.) �7?@��C<!#"-:<"-��!#) A
"-��!#� &E.�.)*�-��/1"-�7+,"g!#"-�l"-8,8,�08%!#"�"9c7E.) � ) 3.8,) �
8,"-x9��M7�0!#��SR�	(D+,"-��!#) "-��!#�
�*�n"9?5+,) /2�0� )9&�0�
!#"-�Y/1�#!#"-� �R���7+,"9?O!#"gF9G0}0H28,"9?@E.� +B�2"-�r) �."9?5+B��3.) � )*!.�0!n� �Rc7E."�� �0/1:.8,E.3<"9��"-���-��/%3.) �
!#"I"9?5+,8,E��X+,E.8B����!#" +,"9�X+B�0!#��S

`��0?�6P��8,)*��3.� "9?lc7E."O!#" +,"-8,/1) �������*�;!#"-/2����!.�%!#"O!#) �."-8,�;"-��"9?5+,"N:<"-8W&> �#!#�gh +B�0?,�;!#"
) �7+,"-8.&"9?-C��0�X+,) 6D)*!.�0!%"9� �0��&�0/1)*�-�N"�) �#m<�0� )9&�0�<jY?@�0�1?@E.:<"-8," (�&�0M0"-���0?�:<�08	� �;c7E."�"-�#/1�#!#"-� �
"9?5+,) /2�0!#��"9?�) �./%E.�."1�2�*��� 8W&> +,)*�-�2!#"�`�E��-�0?�K�:.E."9!#"%E�?,��8B?@";!#"%/1�#!#�R� �0�#p<��3.� ";"-�
�*��"-�*��3<�08B�0� )9&�0�R!#"I:.8,�0��&�7?5+,)*� �7?JKg"-6P��� E��0� )9&�0�R!#";�0�-� ) �0�."9?�!#"_:<�0�=&> +,)*�-�%/1�0�." +B��8,)*�.S

`��7?��-��/%3.) �7?J�#� E.8,8,)*!#�7?l"-�R�*�1!#"-/2����!.��!#"_!#) �."-8,��6P�����0� �0/1:��<{���0!#�7?�:<�08��-��/�A
3.) �7?N) /1:<�08@+B���7+,"9?O"-�r�*�R!#) ��&��/1)*�-��) �#m<�0� ) �0����8,)*�.S;wD"�/%E."9?5+,8B�gc7E."1!#"RF9G��Dz2�rF9G0}7~
�.��?@�0�*��/1"-�7+,"_" (#)*?5+W&> �1E.����!#"-/2����!.�2!#"%!#) �."-8,�g� �9&�0?@)*�-�1?@) �.�gc7E.";"-�Y!#) �."-8,�2"-8B�1E.���
�-��E�?,�O:.8,) /2��8,)*�_!#"��*�I) �#m<�0� )9&�0��S��l?5+,"�:<"-8W&> �#!#�;?@"�:.E."9!#"N�-��8B�0�X+,"-8,) x9��8	� �0/1�_"-��"545"-/�A
:.� ��/b&�0?J+W&> :.)*� �1!#"OE.��/%E.��!#��/1�0�." +B��8,)*?5+B��� �9&�0?@)*� ��!#�0��!#"I�*��"9� E��0� )9&�0�g� E����7+,) +B�P+,) 6P�
!#"-�#!#) �."-8,�O?@"J� E./1:.� "J" (.�0�X+B��/1"-�7+,"lK_"-�D� 8,"9� ) /1) "-�7+,�O!#"-�#!#) �."-8,�O�-��E�?,�N���*�N) �#m<�0� )9&�0��S
���08L"-�7� �0�7+,8B��8,) ��C9!#"9?,!#"�F9G0}0HJ"-�7!#) �."-8,���.��"9?LE.�;�-��E�?,���7+,"�!#) 8,"9�X+,��!#"��*��) �#m<�0� )9&�0��S

`��N!#) ��&��/1)*�-�N) �#m<�0� ) �0����8,)*��"9?Y!#" +,"-8,/1) ���0!.��:.8,) ��� ) :���� /1"-�7+,"J:<�08Y"-�#� �0/1:<�08@+B��/1) "-�7+,�
!#"-��+,) :<�R!#"%�-��/%3.) ��KR� �7?N?,���*��8,) �7?�?@) �n�.) �.M�&E.�
:���:<"-��6D)*?@) 3.� ";:���8B�2"-�Y!#) �."-8,��S�UO�0!#�
� �Q���7+,"-8,) �089C�"9?1� �*��8,�rc7E."�!#E.8B���7+,"g"9?5+,"g:<"-8W&> �#!#�r�*�
) �#m<�0� )9&�0�]�.�Q"9?%E.�]oi"-��&�0/1"-�.�
/1�0�." +B��8,) �%"-�R"-��?@"-�7+,)*!#�1!#"_c7E."I"-��!#) �."-8,���.��"9?�E.���-��E�?,���7+,"I!#) 8,"9�X+,�1!#"-����E./1"-�7+,�
!#"1� �7?O:.8,"9� ) �7?-S1wD) �^"-/%3���8,M0��Cu"-����8,M0E./1"-�7+,�R!#"2c7E."1�*�R) �#m<�0� )9&�0�r"9?IE.�roi"-��&�0/1"-�.�
/1�0�." +B��8,) �1:.E."9!#"_8,"9?,�-�P+B��8B?@"I?@)�E.�.�2� �0��?@)*!#"-8B�1c7E."_�*�0?��0�-� ) �0�."9?�!#";:<�0�=&> +,)*�-��/1�0�." A
+B��8,)*�O!#" +,"-8,/1) �����1"-��M08B����/1"9!#)*!.�.C��_"-���#�-�0?@) �0�."9?�+,��+B��� /1"-�7+,"0C0"-�.� �0/1:<�08@+B��/1) "-�7+,�
!#"-�u+,) :<��!#";�-��/%3.) ��S

� ��� ��� �N������� 	

� F 
 XJ��/1:.3<"-� �TC
�0�0k.� K ���03<"-8@+\wDk.) � � "-8eh5F9G0}DV�jXC^q�Xl�0) �7+,"-M08B�P+,) �0� ����! ��"9?5+B?^��o
��8,"9?@"-�7+�"���� E."_$n�#!#"-�*?-C s��  �� � " 	 
  ����. 
 � �	��
 	 

��
  �"  �� #PC<G7z#C#:.:�S�F #$�7~WABF #0}0}.S

~0~



� ~ 
 XlE#+,kD3<"-8B?@�0��C��1S0����!�`�E.)*? � ��� ) ��!#�2h5F9G0G0G7jXCLq ��k."�UN"-/2����!%oi�08�$n�0�."-K;) �2$n" (DA
)*� ��C s���� ��� 	 " 
 � ��� � � �	�

 �� � 
 C "	�0�TS �DVDC ����S�~#C�FWzP��ABF �$�.S

� H 
 UO�W6D)*!.?@�0��C���S ��S -;S C�U%S QJS -�"-��!#8,K0C QJS�wD8,3��.CJKbwuS ��"-�th5F9GDVP}7jrq,�l� �0�.�0/1" +,8,)*�
$n�#!#"-� � ) �.M���o�+,k."I��M0M08,"-M7�P+,"!��) /1" A5wD"-8,) "9? ��"-�*�P+,) �0��?@k.) :R�J" + �J"-"-�\Xl�0��?@E./1"-8�
 ?
�	(#:<"-��!#) +,E.8,"%����!�df��� �0/1";) ��+,k."U���.) +,"9!��I) �.M7!#�0/�C s ��
  �"  �� ��
 �  �� � " 	 
 C<}0}.C
�$�.F A �0G7~#S

� � 
 UN"^�J8,�0E)�J"-89C � �08B!#�0�tK ��"-) � �_S���8,)*�-?,?@�0�|h5F9G0G0}7j^q,$n�#!#"-� � ) �.M\df�#m<�P+,) �0�e) �
��E�?5+,8B��� )*�.C s �  �� � " 	 
  ���
.� � � " ��� ��� ��
  �"  �� ��
�� �
	 �	� � �	��
 �XC��O�X+,E.3.8,";F9G0G0}.C$"	�0�TS
F �.C ����S.��S

� z 
 UNE.8,"-6P��� �TC.UN)*�APrh5F9G0G0}7j_q ��k."IUNKD����/1)*�-?J��o Xlk.8,�0�.)*��df�#m<�P+,) �0�R) ���J8B��x-) �TC<F9G$�0}PA
F9G0}7z#C s �  �� � " 	 
  ���
.� � � " ��� � 	 "�� ��
  �"  �� ��
�� �
	 �	� � �	��
 �XC�60�0�TSJF �.C ����S���C��O�XA
+,E.3.8,"0S

� � 
 ���.M0� "0C(���03<"-8@+9C�UO�W6D)*!YQJS -�"-��!#8,K'h5F9G0G0H7jrq ��"9?5+,) �.M]wDE.:<"-8g�	(#�0M0"-�."-) +5K]����!
df�D6P��8,)*����� "I) �:��"-M08,"9?,?@) �0�R$n�#!#"-�*?-C s��  �� � " 	 
  �� ��
  �"  �� � � � ��
 �XCuz �.CLF0F9GPABF9H0G.S

� V 
 Q."-� ) x0C��_S#�;S#K �0�0k.�/-;S ,Q"-�*�BkQh5F9G0GDV�j_q�Xl�0) �7+,"-M08B�P+,) �0������!2+,"9?5+B?J��oY�%� �*�0?,?@)*�-���
/1�#!#"-�D��o�) �#m<�P+,) �0�%) ����8,M0"-�7+,) ���.C��J�0� ) 6D)*�.CP�J8B��x-) �TCP$n" (#)*� �O����!���"-8,E�C s ��� � � " 	 

 ���� ��� � 
  �� � �$" � ��
  �"  �� ��
 � "	�0�TS<z0~Rh5F9G0GDV�j�F9}0GPA5~#F9G.S

� } 
 � ��3.8,) "-�TC "��0?,� � ��C XNS �_S C	��8@+,E.8 XNS �OSY!.�rwD) � 6P�
`��0:<"-x�K^`�E.)*?%$aS �_S XNS ��E.�."9?-C
h5F9G0G0G7j2q@df��?5+B��3.) � ) +5K�) � Xl�0) �7+,"-M08B�P+,) �0� ��"-M08,"9?,?@) �0��?�� Q.E.8@+,k."-8_UN)*?,� E�?,?@) �0� ��) +,k
��� ��:.:.� )*�-�P+,) �0� +,�'$n�0�."-K UN"-/2����!|) �����08@+,E.M7���TC sedf��?5+,) +,E#+,� wDE.:<"-8,) �08Q!#"
�l� �0�.�0/1)*�.C[���.) 60"-8B?@)*!.�0!#" �g&"9� �.)*�-�R!#"g`�)*?@3<�7�.CYUN�#� E./1"-�7+,�
!#" ��8B��3���� k.� ����S
HPAfG0G.S

� G 
 � ��8B� )*�PARQ."-8,8,"-89C��;S�KQ�;S����P6P��� "9?2h5F9G0G0}7jgqIQ.�08,"9�-�0?5+,) �.M���) +,k]$n�0�."-KQUN"-/2����!
Q.E.���X+,) �0��?�� ��k." ��� XJ�0?@"0C s �  �� � " 	 
  ����� � � 
 	 � �	� " %�C�FPVDCLFW~0zWABF-�Dz#S

� F # 
 � ��8B�0&> �PA�-�"-8,8,"-8,��C��;S�Ka$
���.��4�"��0?,���7+���8B�0!#k����th5F9G0G0}7j�q ��k."RUN�0/1"9?5+,)*�g����!
Q.�08,"-) M0� ��8,)*� " � ��:t) �Z+,k." �	A5w �Y� � $n�#!#"-� �]��6D)*!#"-��� "noi8,�0/ wD:���) ��C sbd5$ Q
,Q�08IPD) �.M �	��:<"-8�G0}�� ����S

� F0F 
 � 8,"-M0�08,K0CY�;S , S�K -N����?@"-��C��OS ��Slh5F9G0G$�7jXS�qI��"9?@)*!#E���� A=3��0?@"9! ��"9?5+B?_oi�08TXl�0) �7+," A
M08B�P+,) �0�R) ��$n�#!#"-�*? ��) +,k ��"-M0) /1";wDk.) o +B?-C s

� FW~ 
 -N��� � /2����C ��S ��S C#��)*�Bk���8B!�U%S ���08@+,"-8J����!gUO�W6D)*! -;S.wD/2��� �	h5F9G0G.FWjXCYq@d5?�+,k." ��8,)*� "
`�"-60"-� ��) "9!�+,�%+,k."_$r~%$n�0�." +B��8,K2��M0M08,"-M7�P+,"�) �g+,k."_`��0�.M ��E.�� 0C s���� �"!
� � � �
��
 	 " ��
  �"  �� ��
"# ��� � ��$	C<wD"-:#+,"-/%3<"-89C "	�0�TS.}.F0C ����S.��C.}���F Af}7z�}.S

� F9H 
 -N����?@"-��C��OS ��S	h5F9G0G7~0j2q ��"9?5+B?Noi�08 �	��8B��/1" +,"-8Odf��?5+B��3.) � ) +5Kn) � ��"-M08,"9?,?@) �0��? ��) +,k
d h5FWj ��8,�#� "9?,?@"9?-C s �  �� � " 	 
  ���
.� � � " ��� � 	 "�� ��
  �"  �� ��
	� �
	 �	� � �	��
 �XCuF #.C#H7~#F AfH0H7z#S

� F-� 
 -N����?@"-��C��OS ��SYKa�JK0"-�0�.M7?@"-�0�]wD"-�[hT~ #$#$#7j_s$��"9?5+,) �.Mnoi�08%+,k.8,"9?@k.�0�*!a� �0) �7+,"-M08B�PA
+,) �0��S s ,Q�08IPD) �.M �	��:<"-89C �0E.�."0S

~�H



� FWz 
 -N����C��1SYh5F9G0G$�7jPq ��"9?5+,) �.M�oi�08Iw7+,8,E��X+,E.8B��� Xlk����.M0"_) � Xl�0) �7+,"-M08B�P+,"9!:��"-M08,"9?,?@) �0�
$n�#!#"-�*?��gwD�0/1" Xl�0/1:���8,)*?@�0��?;����! � "-�."-8B��� ) x9�P+,) �0��?-C s ��
  �"  �� � � � ��
 # ��� � ��$ �XC
FWz#C#� #.F A=�D~�G.S

� F � 
 -N�P+B�����!PP�.C $aS#h5F9G0G$�7j�q ��) /1" A5wD"-8,) "9?5Af���0?@"9!I�l� �0�.�0/1" +,8,)*�-?-C s	��(Doi�08B!����.) 60"-8B?@) +5K
��8,"9?,?-S

� FPV 
 -�"-��!#8,K0CDU%S�QJS0K ��"-) �+�_S7��8,)*�-?,?@�0��h5F9G0G.FWjNq,$n�#!#"-� � ) �.MI+,k."N!#"-/2����!�oi�08�����8,8,���
/1�0�."-K;) �%+,k." ���.) +,"9! �I) �.M7!#�0/|����!;+,k." ���.) +,"9!2w7+B�P+,"9?-C s � � �  �� � 	 " ��
  �"  �� ��

# ��� � ��$	C<H7z#C#}0H0HPAf}0}$�.C ���08@+,k#A�-��0� �*����!LS

� F9} 
 -��#!#8,)*�APuC �_S ��SLKr��S XNS ��8,"9?,� ��+@+2h5F9G0GDV�jNs$���7?5+ ����8 �;S wuS��JE�?@) �."9?,?MXlK#� � "9?��_���
��/1:.) 8,)*�-���udf�D60"9?5+,) M7�P+,) �0��C s �0�0E.8,��������o�$n�0�."-K0C Xl8,"9!#) +9C�����!g������PD) �.M�C.~�G.CLF ABF �.S

� F9G 
 �0�0k�����?@"-��CDwuS0K �1S �0E�?@"-� ) E�?�h5F9G0G7~0jNq ��"9?5+,) �.M%w7+,8,E��X+,E.8B��� -�KD:<��+,k."9?@)*?�) ���_$nE.� A
+,) 6P��8,)*�P+,"KXl�0) �7+,"-M08B�P+,) �0�2������� K#?@)*?���oL+,k." � � �a����!9��d �^oi�08l+,k." ���1C s �  �� � " 	 

 �� ��
  �"  �� � � � ��
 �XCuz�H.C�~#F0F A5~P�0��S

� ~ # 
 �0E�?@"-� ) E�?-C �_�P+B��8,) ���ah5F9G0G7~0jRq,UN�0/1"9?5+,)*������! Q.�08,"-) M0�a� � "9�X+B?%�0� ��8,)*� "9?_) �]���
�N:<"-� �l� �0�.�0/%K�� ��k." XJ�0?@"\��oRUN"-�./2��8IPuC s �  �� � " 	 
  �� �. 
 ��
 # �  ���� 
 � " %�C
F-�<hi�Dj0� � #.F A=�D~�}.S

� ~#F 
 �Ik���/1)*?-C�$
�WK]����![��� oi8,"9!#�]$aS�`�"-�0�."ah5F9G0G0G7j
q�XJ��� XlE.8,8,"-��� K]UN"-/2����![3<"
w7+B��3.� " ����!#"-8n� QY) ������� )*���MXl8,)*?@)*?  ��k." XJ�0?@"r��o�$'&" (#)*� ��C sbd5$ Q ,Q�08IPD) �.M
�	��:<"-89C �7���DE���8,K0S

� ~0~ 
 `�E��-�0?-C
�_S ��S�h5F9GDV �7j��l� �0�.�0/1" +,8,)*�l:<�0� )*� K;"-6P��� E��P+,) �0���Y�Z� 8,) +,)*c7E."0C7���1�J8,E.�.�."-89C
�1S�K
/1"-� +,x-"-89C��;Slhi"9!.?-S jXC	��� � � � � 
 
 � � ��� � � � � 	 "���� 	��  � � 	���� � � �XC "	�0�TS	F1��o
� 	�� " � % � ��� #  
 � ��� � � � �  �" ��� � �$" 
 ���  �" � � ��
 ��
 �. 
 ��
 #PC�:.:�S�F9GPA=� �.S<��/2?5+,"-8B!.��/:�
���08@+,k#A�-��0� �*����! ��E.3.� )*?@k.) �.M Xl�0/1:����DK0S

� ~�H 
 $
�0!.!.���*� � S#wuS CDdf�#Af$n�D� �I) / h5F9G0G0}7jIqI���.) + ���D��+B?-C Xl�0) �7+,"-M08B�P+,) �0�2����!gw7+,8,E��XA
+,E.8B��� Xlk����.M0"9s.C XJ��/%3.8,)*!#M0"����.) 60"-8,)*?5+5K ��8,"9?,?-S

� ~P� 
 $n"-k.8B�.C ��S ��S<q9,^��M0" � 8,����+,k%����!O+,k."Jdf�#m<�P+,) �0����8,�#� "9?,?��L���%��/1:.) 8,)*�-��� ����+,"0C s
!
� � � ��
 	 " ��
  �"  �� ��
"# ��� � ��$	C<}.F0C#G0H.F AfG0HDVDS

� ~0z 
 �N8,:.k����.)*!#"9?-C��;S�K>��)*�Bk���8B! ���08@+,"-8;h5F9G0G0}7jXC	q ���U��"-6D)*?@) +,"9!��J$n�0�."-K7Af���0?@"9!�df�#A
m<�P+,) �0� Q.�08,"9�-�0?5+B?���) +,kr� Xlk����.M0) �.Mg�lc7E.) � ) 3.8,) E./ "	"-� �#� ) +5K0C sg�J�7��8B!R��o � �P60"-8@A
�.�08B?���oY+,k."�Q."9!#"-8B������"9?@"-8,60";wDK#?5+,"-/�C�$
�WK0S

� ~ � 
 �1&"-8,"-x Af`;&�0:<"-x0CO��� "54@����!#8,� h5F9G0G$�7j\qI��� �l?5+,E�!#) �Z�l� �0�.�0/\&" +,8,)*� �bwD�03.8,"^�*�[df�#A
m<�0� )9&�0�g"-��$'&" (#)*� ��S s;UN�#� E./1"-�7+,�7?�!#"Odf�D60"9?5+,) M7�0� )9&�0��CD������� �1!#"I$'&" (#)*� ��C �0E.� ) ��C
F9G0G$�

� ~7V 
 ��k.) � � ) :�?-C ��S XNS �OS7K2�J8,E�� "O��S -N����?@"-�rh5F9G0G$#7jXC�qBw7+B�P+,)*?5+,)*�-���<df�#oi"-8,"-��� "N) �gdf��?5+,8,E#A
/1"-�7+B���!"���8,)*��3.� "9?%��"-M08,"9?,?@) �0� ,Z) +,k �<h5FWj ��8,�#� "9?,?@"9?-C s # ��� � ��$  �� ��
  �"  �� ��

� � ��� � ���XC<z7VDC.G0GPABFW~0z#S

� ~�} 
 ��k.) � � ) :�?���S XNS �OS�K XNS ��S � E.) �7+,�7?�h5F9G0G0H7jXCNq �	��8B��/1" +,"-8MXl�0��?5+B����� Kr) � Xl�0) �7+," A
M08B�P+,) �.M%��"-M08,"9?,?@) �0��?-C s � � � � � ��
 	 
 ��
  �"  �� ��
 �XC�F9}.C �DV�zWA@V #$�.S

~P�



� ~�G 
 � E.) �7+,�7?-C XNS ��S7K ��" +,"-8 XNS �OS ��k.) � � ) :�?Oh5F9G0G0H7jOq �	��8B��/1" +,"-8 Xl�0��?5+B����� K%) � Xl�0) �#A
+,"-M08B�P+,) �.M%��"-M08,"9?,?@) �0��?-C s � � � � � ��
 	 
 ��
  �"  �� ��
 �XC�F9}.C �DV�zWA@V #$�.S

� H$# 
 ������C.�OS �OS�h5F9G0G��Dj�� Xl�0) �7+,"-M08B�P+,) �0��s.C#w7+9S�$
��8@+,) � 
 ?���8,"9?,?-S
� H.F 
 "	"-M7�.C ��S�`�S�h5F9G0G0}7j;q,$n�0�."-KgUN"-/2����!�w7+B��3.) � ) +5K��l��6D)*!#"-��� "Ooi8,�0/ wD:���) ��C s � � �

� � � ��
 	 
 ��
  �"  �� ��
 �XC "	�0�TS<~�H.S

~0z


